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«ELMI MOCMUODLOR» jurnalinmn bilmolari

Jurnalda gap olunmagq ligiin asagidaki movzular iizrs elmi, orijinal elmi-populyar v xiilass goklindo yazilmig
- mogqalolor gabul edilir: 1) Aviasiya texnikasi. 2) Yeriistii komplekslor, start avadanhglari, ugan aparatlarm va
-, onlarin sistemlorinin istismari. 3) Aviasiya elektronikasi, 4) Aeronaviqasiya v rabita, aeronavigasiya
' avadanhqlan vo komplekslori. 5) Aerodromlarin va aeroportlarmn yeriistii avadanhqlaria tachiz olunmasi.
6) Havada harakatin idars olunmasi. 7) Meteorologiya. 8) Otraf miihitin qorunmasi. 9) Tohsil metodologiyas:
va talim. 10) iqtisadiyyat, menecment va hiiquq. 11) Hava nagliyyatinda tohliikesizlik problemlori.
12) Kompiiter texnikasi, informasiya sobokolori. 13) Ictimai elmlor. 14) Reklam xarakterli materiallar.

Jumaln sohifblorinds reklamlarin yerlogdirilmasi pullu $donislo hoyata kegirilir.

«ELMI MOCMUODLOR» jurnalina magaldlarin taqdim olunma gaydalan

Mbqalalor azarbaycan, rus vo ingilis dillarindo qabul olunur. Hor bir moqaloys onun yazildig1 dilde
annotasiya verilmolidir. Capa toqdim olunan magqalolor A4 formatda, 12 olciilii griftls, ag kagizda iki intervaldan bir
¢ap olunmalidir, Bosluglar: veragin sol kenarindan 3 sm., sagdan 2 sm., yuxaridan 2 sm., agagidan 2 sm. olmalidir.
Mbaqalanin hacmi: orijinal vo timumilogdirilmis magalolor iiciin 10 sohifa va qisa molumatlar, gokillar, codvallar va
odsbiyyat daxil olmagla 4 sahifadon artiq olmamahdir. Moqalslor 2 niisxads vo WIN. WORD formatda y1gilmig
elektron variantda togdim olunmalidir. Dlyazmalar miislliflora qaytarilmir. Digar togkilatlardan olan miislliflorin
maqalslori onlarin isladiyi taskilatin maktubu ils birlikda toqdim olunmalidir.

- Maqabolararay verilir. Maqalo gap olunmaga Redaksiya heyatinin garari ils tévsiya olunur.

1. Hor bir maqals miiolliflorinin soyadlar, taskilatin adi va maqalonin yazildig dildo bir intervaldan bir ¢ap
olunmaly, 5 sstirdon ¢ox olmayan qisa annotasiyailo baglanmalidir.

2. Odobiyyata istinad:

- adabiyyata istinad moqaloda rast golindiyi ardicilligla iglonmolidir.

Sitat gotirma qaydast:
-d6vri jurnallardaki maqalslor: miilliflorin soyadlari, dévri Jjurnalin ad, ¢ap olunmaiili, cild, sohifs némrasi;
- kitablar va tezislor: miiolliflorin soyadlan, kitabin adi, ¢ap olundugu il vayer, sahifs némrosi.

3. Annotasiya. : .

Annotasiya iki basqa dilda ayrica bir varaqds her intervaldan bir 10 satirdon ¢ox olmayan hocmdo yazilmalidir,

4. Rasmlar va gokillor. - :

Rasmlor vo gokillor yazilari va izahatlar il ayrica taqdim olunmalidir. Olgiilor: 6X6 sm’-dan az vo 12x16 sm’-dan
¢ox olmayaraq. Qrafiklarin koordinat oxlar1 minimum rogam torkibli olmahidir. Koordinat oxlarinin adlart cox aydin
yazilmahdir. Qrafiklordaki hor bir xatt némrolonmis va izahl sokildo olan yazilarla verilmolidir.

5. Cadvallar. _

Cadvallor ayrica varaqda gap olunmahdir. Onlar ndmralonmoli va bagligla verilmalidir.

Bu gortlari 6domayan méqalalara baxilmayacaq.
Jurnal Milli Aviasiya Akademiyasinin «Miilki Aviasiyay» nasriyyatinda ¢apa hazirlamb.
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AVIASIYA TEXNIKASI

ULTRASOS MOSAFOOLCONIN TOTBIQi iLo
HAVA GOMISININ YUKLONM®D DOROCOSININ TOYINi

L.9. Isgandorov, E.A. Agayev, H.M. Seyidov
Milli Avi asiya Akademiyasi

H

Moaqalada hava gomisinin yerds fiizelyajinmn saquli yerdayismasinin olgiilmasina
asason tomassiz olaraq yiiklonma doracasinin tayini iigiin ultrasas masafaslconin
tatbiginin xiisusiyyatlorina baxilmus, élgmolorin sxemi vo proqram taminati, naticalarin
bilavasita kompiiterda géstorilmasi va informasiyanin masafaya otiiriilmosinin Junksio-
nal sxemi miiayyon edilmisdir.

Acar sbzlar: hava gamisi, tamassiz 6lgmo, agirliq morkazi, ultrasas masafaélgon,
Yitklonma daracasi.

Giris. Hava gomisonin (HG) yiiklonms va markazlogmasinin toyini Gicin movecud olan
qrafiki tsul, vizual nozarst Gisulu, terazi tisulu va s. atrafli tohlili va tadqiqi naticesinda bu iisullarla
yanasi, toyyaranin yiklonmasi ilo fiizelyajin saquli yerdoyismasi arasindaki asililigina asaslanmig
yiklsnmanin tomassiz tayin olunmast metodu toklif olunmus vo onun praktiki realizasiya iisullars
verilmigdir [1, 2]. HG-nin malum 6lcilsrini va yiklonma prosesinds onun sabit qalan olgiilorini
(masalan, flizelyajin uzunlugu, qanadlarin uc noqtaleri arasindaki mesafs), hamginin real soraitdo
tayin olunmus qiymotlorine ssason miqyaslama omsalimi, her bir toyyarsnin fardi géstaricilori
asasinda yaradilmig verilonler bankimi nazers almagqla, fiizelyajin 6n vo arxa hissolerinin saquli
olaraq yerdayismolorinin miitlaq qiymatlori olgiildiikden sonra on vo arxa sassiloro diigon
yuklanmoler hesablanaraq tayyaranin {imumi ¢okisi va merkazlasmasi hesablanir [3,4].

Yiiklonmanin tomassiz 6lciilmasi tisulunun mahiyyati. Taklif olunan 6l¢mas metodikasina
asaslanan tayyaranin yiiklonmosi ilo fiizelyajinin gaquli yerdayismasi arasindaki asililifi asasinda
yiklonmanin temassiz toyini zamani masafanin va ona uygun olaraq yiiklanmonin 6l¢iilmasi sxemi
sokil 1-da verilmigdir. Olgmanin texniki realizasiya edilmasi {igiin toyyaranin 6n vo arxa sassilarinin
yaxinliginda flizelyajin altinda masafs ¢lgan cihazlar (vericilar) yerlogdirilir [5,6].

$ok.1. Toyyaranin yiiklonmosi ilo fiizelyajinin saquli yerdoyismosi
arasindaki asthhgi ssasinda yiiklsnmonin tomassiz toyini sxemi

Sxema uygun olaraq, yiiklonms zaman saquli doayison HG-nin fiizelyajimin 6n vs arxa
sassilorine yaxin noqtalerinin (secilmis dayaq néqtslerinin) yer ssthine nazersn Y: va Y3
masafslarinin ve uygun olarag AY, va AY, saquli yerdayismolarinin qiymatlori tomassiz olaraq
hamin nogtalor altinda yerds qoyulmus masafadlganlor (portativ elektron cihazlar: infraqirmiz,
lazer vo ya ultrasos masafadlgon qurgulan) vasitosila olgiilarok, asagida verilmis tonliklards uygun
¢evrilmalarin aparilmast il alinmus, saquli yerdayismalar ile yiiklonms zamam 6n va arxa sassiya
diigon ¢oki arasinda slaqe yaradan riyazi ifadelorin komayils tomassiz ve operativ olaraq HG-nin
yiklonma daracasi va markazlasdirilmasi tayin olunur,
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b a Y, -Y
M-(I’.E+Yzz]=ﬁ+f’z; I-(—'L 2J=F§a—sz, | )

burada M - bos HG-nin kitlesi; - qabaq sassi ilo agirhq markazi arasindaki mosafa: & - arxa
sassi ilo agirliq morkozi arasindaki mosafa; Y. Y, - fiizelyajin 6n vo arxa hissalarinin saquli

mosafalari; £}, P, — fiizelyajin 6n vo arxa hissolerinin yuklonmasi; L — qabaq sassi ilo arxa sassi

arasindaki mosafo L=a+b; I - fiizelyajin sokil mistovisino perpendikulyar oxa nazaren stalat

momentidir. )
Olgmalar vaxti HG-nin harakotsiz vaziyystda oldugunu va bu hal iigiin I = 0 nazara alarag,

(1) tenliklar sistemini xiisusi halda asagidak: kimi yazmagq olar:

b a b '
M1 2, ZJ=P1+P2; g=2p, ®
Miayyan gevirmalor apardigdan sonra
MbY,b+Y,a Ma(Y,b +Y,a)
B = ( 1L:2 2a) : P, = ( IL:Z 2 , 3)

alirq. Burada ﬂlb/ I!=U: M’a/ L’ =D il avoz etsak, ifadslori asagidaki gokilde yazmagq
olar:

R =U@b+Y,a); PB=Db+Y,a),

Belalikls, ¥; va ¥, -nin cari qiymotlorini slgersk vo onlan hava gomisinin bog vaziyyatina
uygun galon Yy, vo Yz, normativ giymatlori ila miiqayisa edarsk HG-nin yiiklonms daracasini vo
morkozlogmasini toyin etmak olar. Istenilon zaman aninda HG-nin dayaq noqtalerindan yera qador

olan masafaleri 1] va ¥, > uygun olaraq, ¥, =Y, +AY, vo I, =7, +AY, kimi tayin olunacaq. HG-

nin bos ¢okisine uygun olan én v arxa hissalarinin yiiklanmalari: Pjg va Py uygun olaraq asagidaki
kimi toyin edilocok:
Pl(} = UO (Y;nbf) * anao);

burada uygun olaraq, U, = Mb, /I 1, :Mao/ I, a, vo Dyiss bos hava

gomisinin uygun olaraq qabaq va arxa sassilari ilo agirliq markazi arasinda olan masafsl?ridir.
Stasionar veziyyestde olan HG iiciin 6n vo arxa sassilora tosir eden ¢okilarin yaratdig

momentlarin tarazligi sortindon Pa = P,b yazsaq, bu ifadadon én sassiys nazoren tayin olunmus
agithq morkezini (AM), yoni AM =a-nin qiymatini Ra = F,(L - a)svezlsmasindon sonra
¢evirma aparmagqla alinmig '

AM =

L xl, (5
P, + P, .

ifadasi ilo tapmaq olar. _ ' '

Mosafodlemo qurgusunun secilmosi [7,8]. Tomassiz olaraq, kigik mosafalorin boyiik
dagiqglikla 6l¢iilmosini tomin eden qurgular arasinada lazer, ' _
masafadlganlari xiisusi yer tutur. Bununla yanagt bir ¢ox hallarda tosvir asasinda masafgnm tayin
edilmasi moagsadsuygun olur. Qarsiya qoyulan masolenin hollini portativ masafeslgan ils hayata
kegirilmasi daha alverigli hesab oluna bilar. : _

Lazer masafaélganlari qapali v agiq mokanda uzaqli@ tamassiz, sads vo etibarli 6lciilmasi

Uctin  ovezedilmoz qurgulardir. Isvecrs istehsali olan bu qurgulann 6lgiilarine baxmayaraq, onlar

nainki iki obyekt arasinda masafoni 6lgiir, ham da obyektin perimetrini, sahasini vo az gismi isa

-2 -

By =D, (Ylnbo +Y2na0), “4)

infraqirmuizi (IQ) va ultrasas

!
i
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hotta hiindirlilylinii miisyysnetma qabiliyystine malikdir. Lazer moasafadlganlor - yiiksok dagigliye
malik qurgulardir. Qeyd edok ki, insan gézii retinast bu qurgularin siialarina qarst hassasdir.

Yeni professional Leica Disto D2 sirf obyektdaxili arazilords va kiigalords 60 metra gador
masafonin olgiilmasi digiin yaradilmigdir, Bu portativ qurgu 0,05-60 metra gador masafoni maksimal
£1.5 mm xata ilo Slgiir. Pifaqor funksiyast ila amaliyyatlarin apanilmasi; slcatmaz seqmentlorin,
saha vo hocm hesablanmasi; toplama omoliyyati, elaca do "kasimlor" funksiyast ilo islome
qabiliyyati qurgunun imkanlarini xeyli deracada artirr.

Leica sirkatinin yeni istehsal sayilan Disto D5 4 qat raqomsal nisan ilo tachiz edilib. Kegmis
modellerdon forqi displeyinin rangli va nisanalma axtari§ rejiminin olmasidir. Ekranin yiikssk
imkanlan hatta parlaq giinasin sitalan altinda is zamam rahatliq tomin edir, F orgli cahatlarindon biri
do tokco + 45° altinda 6l¢malori aparmamagi, slave olaraq iso haqiqi horizontal v vertikal
mosafalari 6lgmayi sayilir.

Power Range texnologiyasi bu modellars nisansiz rejimds 100m, nisanh rejimds iss 200m
masafani 6lgmays imkan verir. Qeyd etmoak lazimdir ki, Disto D5 model; tokca sahoni deyil, hom da
obyektin frontlanni nazars alib trapesiyanin sahasini da, elaca do gotin konfiquriyasiyali obyektlari
tigbucaqlara bolma tisulu ils 6lga bilir va daqiqliyi £1mm taskil edir.

Soziigedon qurgular siyahisindan bizim tadqiq etdiyimiz tip lazer moasafodlgonin markast
adlanir. Almaniyanin optik sistem ve daqiq mexaniki qurgular istehsal edon "Leica" sirkatinin
mohsulu olan "DistoD810" markali lazer moasafoslgma qurgusu alinan malumatlann ona
quragdinlmis "Bluetooth" modulu ilo ‘tomassiz. (kabelsiz) sokildo MS Word®, MS Excel®,
AutoCad® kimi program tominatlanina gonderilmasine imkan verir.,

Bundan slave qurgu inteqrasiya edilmis 4 qat bolinan raqemli vizir va rongli displey ilo
tachiz olunmugdur. Leica DISTO D8-in yeni lazer masafaslconindo meyl sensoru geniglondirilmis
diapazona malikdir va svvalki modéllar saytlan DISTO D3, DISTO D5-dan ssash forqi bucag 360
diapazonunda slgmasidir. Sensor meyli hadofs qader olan haqigi horizontal vo vertikal masafani
daqiq 6lgmaya imkan verir. _

Power Range texnologiyasi Leica DISTO D810 modelino nisansiz rejimda 100m, nisanli
rejimda iso 200m masafani 6lgmaya imkan verir va +=1mm doagiqliyi tamin edir,

"Sharp"sirketinin istehsalt olan GP2Y0A4] markalt infragirmizi masafaolgon obyekta qadar
masafoni miiayyan edir. Sensor infraqirmizi spektrdo igifin siiasinin yayilmas: ila mosafani
musyyon edir. Mosafs 6lgan manealari &tiib kegmok vo hor hansi srazide mdévqeyin miisyyan
edilmosi tigiin istifads edilo bilar.

Cixis siqnali kimi quragdinilmig istiqgamstds obyekt ilo qurgu arasindaki masafadon asili
olaraq dayisen garginlik saviyyali analoq signalr 6tiiriiliir., )

Sensor idars olunan elektronika moduluna 3 naqil vasitesilo qosulur. Arduino_moduluna
qosulan zaman on optimal variant Troyka Shield sxemindan istifade etmokdir. Olgms diapozonu: 4-
30 sm togkil edir vs stialandiricinin giiciinii artirmaqla, diapazonu 2m-5 qador artirmaq olar. Lakin
bela sensor "isiq udan" obyektlors godor masafani toyin etmak iigiin alverigli deyil.

Ultrasas masafoslganin totbiqi. HG-nin fiizelyajindan yera qader olan Y; vo Y,
masafslorinin ve uygun olaraq AY, vo AY, yerdayismalarinin 6l¢iilmasi uciin on olverisgli olan
vasitalordon biri ultrasas mosafadlgonidir. Bels ki, son illor miixtslif beynalxalq sirkatlor tarofindan
portativ va yiiksok dogiqliye malik olan ultrasas mosafo modullan istehsal edilir. Bu modullann
dksariyyati hesablayici sistemlors vs standart kompiiter dastlarine ¢ox asanliqla inteqrasiya
olunurlar. Oyranilon ultrasas masafadlgonlori igarisinds 6z gostaricilorine géro URM HC-SR04
ultrasos masafaslseninin bir 6lgma cihazi kimi bizim tadgiqatlar iigiin daha maqsadauygun oldugu
Mmuayyan olunmusdur. ' ;

Bu cihazin is prinsipi ultra sos siqnallarinin obyektin sathindon oks olunaraq yenidan
qayitmasina asaslanmigdir. Minimal mesafs 0.2 mm olmalidir. Pyezorezistiv geviriciler vasitssi ila
$3s signallarini ham sialandirmaq, ham da gobul etmak miimkiin oldugundan ultrasas mosafs olgan
cthazint bir geviricinin torkibinds yigmaq mimkiindiir. Siialanma zamani bels geviricido qisa
ultrasas impluslardan istifads olunur. Eyni zamanda cihazin igorisinda daxili taymer yerlosdirilir.

-
-3 =
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Obyekta toraof siialandinimig dalgamin oks géndarilms va oks olunraq yenidon gayitma vaxtina
asason masafd toyin olunur. Miroprosserla masafanin dayismasine va xattiliyine tam nozarat edilir.

Ultrasas mosafd 6lganlarin asas vacib xarakteristikalarindan biri goffaf, sapalonmis va sothinds oks it
olunmaya manecilik yaradan maddslor olan obyektlors qoder mosafanin tayin edilmosinds tatbiq ; =
edilmasinin miimkiin olmasidir. Lakin ultrasss masafoslganlarinda 6lgma diapazonu mehduddur va Trigger girisinds 6l¢manin isa salinmas: signaly
boyik 6lgma diapazonlan iigiin 6lgmalorin xattiliyi daha da pislasir. Ultrases dalgalarin giiclii B ———
ok & a gd sy P . . puls
udulmast bag verdiyi hallarda ¢lgmo mosafasi kigilir. Olgmo zamam sothdo ayrliyin olmasi
sebabindan sapilma bas verir, va bu iso doqigliyin ve mesafonin azalmas: ilo naticalonir. Ultrases ””””””””
mosafd olcanlarinds siialanma 5 deracs bucaq altinda olmagla genis konus formasinda bag verir. 1
Buda kicik obyektlora qador masafanin tayin edilmesine imkan verir. _ Davam etma muddati olgulen masafays diiz mutsnasib exo gixig signalt
Olgmo diapazonunun mehdud olmasina baxmayaraq, Y vo Y, mosafalerinin tayyaralorin ' —

bos ¢akilarine uygun olan qiymatlerinin, tayyarsnin noviindan asili olarag, 150-200sm intervalinda

: . e . - . : ok.3, Ult fo 6 i3 5 i -
olmasi vo AY; ve AY; saquli yerdoyismolorinin qiymotlorinin bir negs santimetr olmas: va 3 rasas masafs Glgon HC-SR04 qurgusunun istomo diagrammy

maksimum doyisma qiymatinin 10-20sm haddinda olmast bu intervalda ultrasas masafadlcon URM HC - SR04 cihazinin asas texniki xarakeristikalari vo onun sensorunun Arduino
vasitosilo masafanin 6l¢iilmasinin xatti va nisbatan daha daqiq oldugunu geyd etmays imkan verir. mikrokontrolleri ilo qogulma pinlori asagidaki cadvalds verilmisdir.
Apanlan analiz vo aragdirmalar gostorir ki, italyan sirketi "Arduino” son illards ultrases
dalga vasitasils hiindirlik, mesafs, bucaq kimi parametrlari 6lcon va hamginin, bu parametrlarin Cadval LURM HC - SR04 cihazinin osas texniki xarakeristikalar
¢evrilmasini tomin edan elektron cihazlan da istehsal edir. Bu tipli cihazlardan sayilan "HC-SR04" " : s e
sensoru uygun olan proqrami yazmaqla kicik mosafolori boyiik dagiqlikle 6lgmok va bu mosafalerls gg m:R£4 f{iﬁa‘?mn . texmllglcx::zkenst;kalan Ultrasas masafaglgon | Arduino
bagli olan digor parametrlari birbaga hesablamaq imkanina malikdir. = Py VCeC +5V.
HC-SRO4 tipli ultrases masafodlgenin timumi goriiniigii sok.2,a-da, bu vericinin qabarit i S 15mA TRIG D9
Olgiilori §ok.2,b-da, onun istiqamatlonma diaqram: sok.2,c-ds verilmigdir. Bu qurgusun is prinsipini Isloma tezliyi : 40Hz ECHO D8
oks etdirenzaman diaqramlan gok.3-do verilmisdir. , Mf‘k_s"“al 6lsti hoddi 4m GND GND
Qurgunun isloma prosedurunu 4 marhoalays bélmek mimkindiir: ; Minimal 6lgii hoddi 2cm
1. Trigger gixigina 10mksan middatli impuls 6tiriirilir; 01‘??‘3 bucag _| 15 doraco
2. Mosaf 6lganin igarisindo girig impulsu her biri 40 kHz tezliys malik olan 8 impulsa gevrilir vo Oliilori 45¥20*15mm
irali "T gozlityiine" oturiilir, | " Arduino kontrollerino qosulma sxemi. Mosafal icisi kimi secilmis "HC-SR04"
3. Manes ila iizlogdikda hamin maneadan oks olunub "R gézliiyi" ilo qabul olunurlar. Buna uygun sensoru Arduino kontrolleri ils qqosilaraq, tayin Olun:l? f;;)r:$egtr¥:£§ Itszolil:i(;g}:as;zil{]::]l$ inl-’lI‘l(;ﬂSEi?l?n
olaraq Echo gixiginda son signal aldo olunur. _ hesablanib taqdim olunmasin: tamin etmayo imkan verir (gok.4) !
4. Bilavasito kontroller tarafinds alinmig siqnali miivafiq formula ile mosafsys geviririk: . Modul 2.54mm standart: ils dérd pinli baglayict il taéhilz edilmisdir-
impulsun eni (mks)/58=masafs (sm);impulsun eni (mks)/148= mosafa (ditym). _ VCC: "+ Qida S
"HC-SR04" sensorunun ig prindsipi vd onun qosulma Gsxeminintadqiqi gostorir ki, bu cihazin TRIG (T): Giris siqnalinin noticasi
bilvasits kompiiters ¢ixist méveuddur. Ona gorade HG-nin yiiklonmasi 've morkazlosmasi ECH : : e (Q o
arasindaki astlihgin riyazi modelini cihaza daxil etmokle olgms aparmaq ve birbasa qeyd olunan as:igior).(R) i Sqralinn g el wlag obpel v TGS Brmsinal mosatsdan
parametrlarin hesablanmig qiymatlarini almaq miimkiiniidiir, HG-nin saquli yerdayismasiavtomatik GND: "-" Qida

olgiilerak, riyazi models osasan avtomatik olaraq onun 6n va arxa toraflarindoki yitklonmolar va
agirliq markazinin yeri hesablanarag, bilavasits kompiiterin ekranina ¢ixarilir,
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$ok 4. Ultrasos mosafadlcon HC-SR04 quréus Ardui i
Sok.2. Ultrasos masafa 6lgan HC-SR04 ¢ qurgusunun Arduino kontrollerina qosulmast
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Qurgu“Arduino”-ya qosulduqdan sonra yalniz isi tamin eden programin yazilmast talob
olunur. Asagida sks olunan program fraqmentinds mosafo haqqinda informasiyanin distansion
olaraq kompiiter portuna 6tiiriilmesi nozerds tutulur.

Proqgram kodunun niimunasi: :
/* ‘

HC-SR04 Ping distance sensor]

VCC to arduino 5v GND to arduino GND

Echo to Arduino pin 13 Trig to Arduino pin 12

Red POS to Arduino pin 11

Green POS to Arduino pin 10

560 ohm resistor to both LED NEG and GRD power rail

More info at: http://goo.gl/kJ8Gl

Original code improvements to the Ping sketch sourced from Trollmaker.com
Some code and wiring inspired by http://en.wikiversity.org/wiki/User:Dstaub/robotcar
*/

#define trigPin 11

#define echoPin 10

const float g=9.8;

const float M0=40000; //kg

const float a=8.59;

const float b=2.45;

const float Ae=0.86;

const float Y1max=1.75;

const float Y2max=1.71;

const float Y1st=1.83; -

const float Y2st=1.81;

const float L =11.04:

/lconst float P10=12500;

/lconst float P20=27500; .

float P20, P10;

const float d=2;

float Y1f, Y2f, Y1, Y2,m1,m2,k1,k2,k,Myekun,P1,P2,P1k,P2k,AM;
float duration, distance;
void setup() {

Serial .begin (9600);
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
}

void loop() {

Y 1f=distance/100;

/1Y 1f=1.80;

Y2f=1.75;

*Y1=Y1st-Y1f

Y2=Y2st-Y2f;

m1=MO*b*((Y 1*b+Y2*a)/((Y1st-Y Imax) *sq(L)))* Ae+tMO*b/L;
m2=MO*a*((Y1*b +Y2%a)/((Y2st-Y2max)*sq(L)))* Ae+MO*a/L;
k1=MO*b*((Y1 *b+Y2*a)/((Y1st-Y Imax)*sq(L)))* Ae;
k2=MO*a*((Y1 *b+Y2*a)/((Y2st-Y2max)*sq(L)))*Ae;
k=k1+k2;

Myekun=m1+m?2;

Elmi Macmuoalar,

Pl=ml*g;
P2=m2*g;
Plk=kl*g;
P2k=k2%g;
AM=((P10+P1K)*L)((P10+P1k)+(P20+P2k)).*/
Y1=YlIst-Y1f,
Y2=Y2st-Y2f,
P20=(M0*a*10)/L;
P10=(MO*b*10)/L;
AM=(2*P10+d*sq(Y1))*L/(2*(P10+P20)+d *(sq(Y1)+sq(Y2))):
m2=MO*(L-AM)*((Y1 *(L-AMMH+Y2*AM)/(Y1st-Y Imax)*sq(L)))* Ae+MO*(L-AM)/L;
m1=MO*AM*((Y1 *(L-AM)+Y2*AM)!((YZst—YZmax)*sq(L)))*Ae+MO*AMfL;
k1=MO*(L-AM)*((Y1 *(L-AM)+Y2*AM)/((Y 1st-Y Imax)*sq(L)))*Ae;
k2=MO*AM*((Y1*(L-AM)+Y2* AM)/((Y2st-Y2max)*sq(L)))* Ae;
k=k1+k2;
Myekun=m1+m2;
P1=(AM*Myekun)/L;
P2=((L-AM)*Myekun)/L;
digital Write(trigPin, LOW); // Added this line
delayMicroseconds(2); // Added this line
digital Write(trigPin, HIGH);
/ldelayMicroseconds(1000); - Removed this line
delayMicroseconds(10); // Added this line
digital Write(trigPin, LOW); "
duration = pulseln(echoPin, HIGH);
distance = (duration/2) / 29. 54
Serial.print("P10=");
Serial.println(P10);
Serial.print("Y2=")
Serial.printin(Y2);
Serial print("AM=");
Serial_println(AM);
Serial. print("k1=");
Serial.println(k1);
Serial print("k2=");
Serial. println(k2);
Serial.print("k?")
Serial.printin(k);
Serial. print("Myekun=");
Serial.pri ntln(Myekun);
Serial. print("m1=");
Serial println(m1),
Seﬁal.pﬁnt("m2=");
SedaLpr‘intln(mZ);
Serial. print(distance/ 100);
Serial_println(" cm");
delay(500);

}

Olgmadan sonra alinmig kompiiter ekranindaki gériintii sokil 5-doki kimidir.
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Sok. 5. Olgmo noticelorinin kompiiter ekraninda tosviri

Olgmalarin naticalorini "Bluetooth" modullari, Wi-Fi modemleri vo s. istifade etmakla,
yaxin masafalers, yaxud daha giiclii 6tiiriicii/qabuledici modullan istifads etmaklo uzaq masafalors
otirmek miimkiindir. Bu isa naticolari operativ olarag, HG-nin yanindan bilavasita miivafiq
bolmolera (yitkdasima, HHIE va s.) efirlo 6tiirmok imkam yaradir. Informasiyanin otiiriilmasini
tomin edan qarsiligli miibadils sisteminin funksional sxemi sokil 6-da verilmigdir.

Sok.6. Informasiyanin 6tiirilmasi sisteminin funksional sxemi. _
Burada 1-toyyaronin 6n vo arxa toroflorindo verlogdirilmis ultrasos masafaélganlari,
2-8lgmo noticalorinin gérindityii kompiiterlor, 3-naqilsiz soboka siialandiricilan,
4-noticolorin ¢ap olundugu printer

Sakildan gorundiyi kimi ultrasas masafatlganlarinin ¢ixig giymetlari birbasa kompiitera
oturtlur. Nagqilsiz soboke gebuledici-otiiriicii cihazlar vasitosilo naticolor tayinat mantagasindaki
gebulediciya oturiliir. Naticade malumatlar markazi kompiiterds do goriiniir, '

Natica.Hava gomisinin yiklonma darocasi vo markazlogma ndqtesini toyin etmak igiin
kompiiters ¢ixig1 olan ultrasos masafaodlgonin tatbiqi ils tomassiz olaraq 6lgmelari yerina yetirmaklo,
operativ olaraq normadan ksnara gixmalan tayin etmayin miimkiin oldugu miisyyaen qunmusdur_.
Informasiyanin étiiriilmasinin funksional sxeminden goriindityii kimi alinmig 6lgms naticaleri
unifikasiya olunmus texniki vasitolorin komayils miisyyon mosafslora 6tiiriila bilsr. Bunun da
naticasi olaraq, muxtalif aviasiya xidmatleri tarafinden markezlagmis formada va operativ olaraq
cari yiiklanmays va markazlosmays nazarati tamin etmak olar.
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DETERMINE AIRCRAFT WEIGHT WITH APPLICA TION ULTRASONIC DISTANCE
- MEASURUMENT
LA. Isgenderov, E.A. Agayev., H.M. Seyidoy

This article proposes applying ultrasonic sensor to determine weight of an aircraft by remote
measuring of vertical displacement of a fuselage on ground, schematics of measurements and

program supply, functional scheme for directly displaying on computer and for remote data
transmission have been provided.

Key words: aircraft, wireless measure, center of gravity, ultrasonic measurement aircraft
weight

OIPEJENIEHHE CTEIIEHH 3AT PYKEHHOCTH BO3JYIITHOI O CYIHA TPHMEHE-
HHEM YIIbTPA3BYKOBOI' O JAJIEHOMEPA
H.A. Herkendepos, 3.A. Azaes., X. M. Ceudos

B daunoti cmamse paccmompenvt ocobennocmu NPUMENEHUA YTNPA3EYKOBO20 OANbHOMEPA
0131 GeckOHMAKkNNO20 ONpedenenus Ha 3emue CINEnentt 3a2pyrcentiocmil 6O30YUHOZ0 cyouna, uzme-
penuet eepmuransuozo nepeseugenus e2o rosensizca, npusedenvt cxema i npocpamma uzmepe-

Hutl, nenocpedcmeeniozo omobpacenus De3ynemanmos Ha KOMnsiomepe u yHKYUOHANLHAA CXeMa
nepedauu unghopmayuu na paccmosnue.

Kniouesnie cnosa: 6o30yumnoe cyono, 6eckonmaxmmnoe U3MepeHue, yenmp masicecni, Y-
mpaseyroesoii dansnomep, cmenens 3azpyoicennocn.
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9TAIBI PA3BHTHS, K OHCTPYKOUSI M ITPOBJIEMBI TPOEKTHPOBA
THIIA MYJIBTUKOIITEP .

P.H. Ha6nes, A.A. A6aynnaaes*

~_Haumonanenast Axanemus Asnauuu, l"ocynapcreennnas [orpanciysx6a AP*

B amoit cmanmve npusedenst pesyrsmamer anamuza cmaduu paseumun BITJIA muna
MYAOMUKONMED, MEXHONO2UU UX PA3GUMUA, MPeBOAHUX NOCHAGTEHHBIX HA npoekmuposanie
U KOHCMPYRYUIO, Mamemamuyeckoll modenu nepeosuicenus, cepe ux ucnonvzoeanus u
paxmoper erusiomue na pazeunuu smoi cepovr 6 naweii cmpane. B cmamve maxoice
YKQ3GHHO, 4MO 6 NOCIeOHue 200! OCHAuenHblil omo u eudeo Kamepoii manozobopumue
Myaomupamayuonnsie BITVIA cmanu pazeusamocs u NpoNu3BOOUMbCA BONBIMUMY TeMPaML.

IIpoexmuposanue myromuxonmepa, nonnocmio aeMoMamu3UPOBAHHbIM YNPAGACHILEM,
€ NPUMEHERUEM GLICOKUX IMEXHONO2UN NPUBENIO K PACULUPEHIIO ee UCHOTBI0GaNIe 6 enyorcebHoil
0esAMENLHOCU CUNOBBIX U 2DAHCOAHCKIX CMPYKIMYP.

Kniouesnie cnosa: Mynemuxonmep, K6AOpOKOnmep, Gechuiomuvlii JemamensHblii
annapam (BIIVIA), epawyamecs, nonesnas HA2PY3rd, MYAbMUPOMayuoHHslll, maxmuyeciue
mexHu4eckue ceoticmea.

MynbTHKONTEpDAMH HA3BIBAIOT ABTOHOMHBIE HIIH AUCTAHUMOHHO ynpasnsiemele BILJIA,
CHaO)XEHHbIE BPAILAIOIMMMHCS 0 THATOHASM Ha MyNbTHPOTALMOHHOH OCHOBE Tpems (TPHKO-
NTep), HeTbIpbMs (KBAAPOKONTEp), WIECTHIO (rexcakonTep), BOCEMbIO (okTakorrrep) BHHTAMH MM
SaKPEMICHHBIMA NOAaNble 1 ¢ OONBIINM PafmMycoM ABEHANUATH BHHTAMH BeckonnexTopHBIMH
3JICKTPOABUTATENAMH (BPALUAIOMIMMIICS TIONAPHO B MPOTHBOMOIOKHBIX HarpaBneHusx). Boobme
TOBOpsl, TAKME ArNapaThl, UMEIOLIHE NIPOH3BONBHOE KONHYECTBO POTOPOB (xakaplit anexTponBura-
TEJIb, MPUCOSANHEHHBIH K OHOMY BHHTY HJIN KOAKCHANBHO K ABYM BHHTaM, CO3[d€T MOXBEMHYIO
CHITY) HMEHYIOTCS 06O0BIIEHHBIM Ha3BAHHEM MynbTukonTep [1-4]. Obmas ocobennocTs, 06bemi-
HAOLasl IPUOOPB! TAKOIrO THMA, COCTOMT B CXOXKECTH MX KOHCTPYKUHH M JIETHO-TEXHHYECKHX Xa-
PaKTEPHCTHK. :

Ilepsbiit BapuanT MYJIETHKONTEPA-4EThIPEX MOTOPHBIIT JIETAaTeNbHEII anmnapar (uetnipe npo-
Tenepa, ipurarensb secom 1600 xr u momuocTo 170 11.¢.) 611 co3maH B Hauase JNBaflATOrO BEKa
aMEPHKaHCKHMH aBHaKOHCTpykTopamu I A. Boresatom u I1.D. Dmuimenom [2-3]. B Teuenne apyx
ner Boenno-Bospymuste Cunni (BBC) CIIIA OCYLIECTBIISIIH y4eOHBIE U 3aKa3HbIE TOJIETHI C T10-
MOIIBIO MOAHMMAIOIIErOCs Ha BBICOTY HECKOJLKHX METPOB H YIPABISEMOro HHEPLHANBbHO "reau-
konrepa". OnHako, pactywuii untepec u CrpoC K aBTOXHPAM IePeBeN Ha BTOPOIl M1aH (hHHAHCH-
poBaHue paboT Mo CO30aHUI0 "reankonrepos”.

M3-3a cnoxHON KOHCTpyKuHH M TPYAHO yNpasiseMol CHCTeMbl, JanbHelliee pa3BuUTHE
KBaJpPOKONTEPOB HE GbLIO NMPHOPHTETHBIM 10 CO3ZAHMS MUKponponeccopoB. Hauunas ¢ 1970-x
TOROB ObUTH HayaTbl PABOTEI 10 CO3NAHMIO OECIIMIIOTHBIX PanvoynpaBiseMbIX KBaIPOKONTEPOB, H
34 NOCNeAHHEe necATHIeTHst pabOoThI 110 peanu3auiy 3Toil HueH TIOJTy4HJIH MaccoBbIii xapaktep. Co-
31aBAEMBIC B TPOLLIOM Ha JIOOUTENLCKOM YPOBHE KBAIPO-~, IEHTO-, TeKCO- 1 T.JI. KONTEPHl B MNoO-
ClIEiHee BpEMsl Ha4alIH COCTABJIATL OCHOBY MHIKEHEPHBIX H3bICKAHMI,

Ocobennocts, ormuaromas MyJIBTHKONTEPBI OT KOHCTPYKUMH H NMpHHLUMna pabotsr BILIA
TEIHKONTEPHOTO THIIA, COCTOMT B Pa3fH4UM BEAYLIHX H HANPABJISIOLIIX BHHTOB, YCTPOHCTB Ha OC-
HOBE ONHOOCHBIX CXeM, K03 (GHUHEHTa MONE3HOTO ACHCTBHS, HANEKHOCTH KOHCTPYKLIMH, IPOCTO-
Thl, Ka4€CTBA, yCTOHYHBOCTH, CIIOCOGHOCTH MaHEBPMPOBAHMS, pasMepa, Beca H B3STHS MOIE3HOr0

rpysa [3].

B crpykrypy mynstukontepa sxomst YCTPOHCTBA YINpPABNEHHs, LEHTPAIbHAA HaCTb, Ije.

Pa3MEIIACTCs MONE3HBII IPY3 M aKKyMYJISTOPEI, @ PACIIONOKEHHBIE 110 paauycy Ha GOKOBBIX KOH-
Hax HEeCyLIe-BHHTOBbIE MHKDODJIEKTPHYECKHE JABUTATENH IPHAAIOT npubopy 3Be3n006pasublii BHA,
3a cueT BpaleHns BHHTOB 06eCNIEUHBACTCS ABHIKEHHE CHCTEMbI, OCTAHOBKA Ha BO3JyXe B TOPH30H-

TanbHOM MONOKEHUH H ee mepemeluente. C yCTAHOBKOH B CHCTEMY HOMOMHHTENbHBIX yCTpOIicTB, |

CTAHOBHTCS BO3MOKHBIM BbIMOJHEHHE NOJETA B NCJIYaBTOHOMHOM HJIH TIOJHOCTBIO 4BTOHOMHO-
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mpeskume. B mireparype [1-5] nana noxpoGuas HHGOPMALNA O BPaATENbHOM ABINKEHHN KBazpo-
xonTepa H 00 ynpaBneHuu ero nonerom.
IIpu cocrasnennu MaTematnueckoii Momeny B TPEXOCceBoii cHCTeMe HeoBXomMMo 0BpaTHTE
BHHMAHHE HA 11BA CIyHast: B HEMOABHKHOI Oy, H NONBIDKHOI Cy,y,2,CHCTEME KOOPIHHAT (puc. 1.
JIBIIKEHNE NIETaTeNbHOTO annapara B TIPOCTPAHCTBE MOXKHO PACCYHTATD C MOMOUIBI) HEJTH-
nefHoro nuddepeHunansHOro ypassenns nepsoro TOpsAAKa, MOCTPOCHHOTO TI0 KOOPIAMHATAM LiEH-

TPOB TAKECTH IO OCSM X,),Z U Ha OCHOBE 3HAYEHHIT NPOeKLHii cxopocreii o ocu V.V, [5].

x=V,( Vi=Ry/m,

2=V V= Rz /m;
Taxoke B TpexocHoit (x,,z) cucteme KOOPAMHAT MOXHO 3aNHCATh Ykl IOBOPOTA MO TAHra-
Ky L, KPEHY- ¥, HANPABNEHHIO (KYPCY)- ¥ M 3aBHCHMOCTH BO3HMKAIOLLIX Ya1, Yy1, Pyg yrioBeix
CKOpPOCTEI:

V=w 18iny + w,; cosy, .
1 4 Jx1Wy1 = (]yl '_]zl)“’ylwzl + M,

= cosv (@y1 o5y ~wzy sin v), Iy = Un ~ Jx1) W1z + My,

Y = Vir ~ tanv (wyy cosy —w, siny); Uz1z1 = Us = Jy1) 0101 + Myy;

rae napamerpsl Ry, Ry, R, npencrasnsior coboii NPOCKLUNH PABHOMEPHO PACIPENENEHHbBIX TArOBbIX
cin mpurateneit R = Fy + F, + F3 + F, (8 nanuom cnyyae 4) (Puc. 1). Ecnu ydects, 4T0 TAroBas
cuna asurareneit Fy(i = 1...4) usMensiercs B 3aBHCHMOCTH OT 3apauu, 10 My, My,;, M,y - nipo-
€KLHH OCHOBHBIX CHJIOBLIX MOMEHTOB

Mxl = (FI o Fz = F3 - Fq_)fl * COS450,

— (Ml 2 3 4
Myl — (My1 = Myl + M}’l = Myl):

le = (F1 - FZ - F3 + F4)a * Sin45°;
Ile, a - OCTaBIIEECs! PACCTOSIHNE MEKIY OCSIMH JBUraTeIeil KBaAPOKONTEPA U LIEHTPAMH TSIKECTH;
My = ky % F; - peakTUBHbIE CHJIOBbIE MOMEHTD] asuratens (i =1...4)u pasHbr TPONOPLHO-

HAJILHO cHte TAru nBurareneii [5-7]. B nuTeparype [S] neranbHoO onmcaHa MaTeMAaTHYECKAs Monens
ABHIKEHHS KBANPOKONTEPA.

Puc. 1. Koopaunatet n matemariueckas mozens HENOABIKHOM U ABIKYLICHCA CHCTEMBI

Ynpasasowmas Mukpocxema MyJbTHKONTEpa paboras mo CHEUHANBHOMY NPOrpaMMHOMY
obecnevennio HHIMBHAYaNbHO (C y4€TOM BHEWHHX (DaKTOPOB) OnpenensieT CKOPOCTh BpalleHust
kaxnoro BuuTa. Vnpasnenue OCYLIECTBAACTCA C NMOMOLUBIO PafXHOBOJH. J[OMONHHTEIBHO MOryT.
Obith YCTaHOBNICHbI MUHH HHEPLHAJbHAsI Hasurauus, GPS-npuemnnk, komnac u ap. usnenns [3].

Hapsiny ¢ nonoxurenbubivu CTOPOHaMH y HHX €CTb H HemOCTaTKH. Bonee cTabuiabHbIe W
ezonacupie NIOJIETHI MOKHO OCYIHECTBJISTb MHOTOBHHTOBBIMU (Hanpumep, reKcaKkonTepamu) u

-11 -
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CpaBHUTEIBHO TskenbiMi BIUIA. Onn ycroitunBel npoTus BeTpa U crnocoGHsI Oparb Gonbiue rpy-
3a. Jlyist yBenuueHHs rpy30noAbEMHOCTH JIYUIIIe HCHOb30BATh OKTOKOMNTEPEL, 06nanatoue 6omb-
LUHM PasMEPOM H BECOM.

OTnuuue neratenbHbX annapaTos, OTHOCSWIMXCA K IPYIIE C KOAKCHAIbHBIM BHHTOBBIM
JBUraTeNEeM OT aIlNapaToB, H3TOTOBJIEHHBIX 1O OOLIYHON CXeMe (korna onmH ABUraTenb Bpalaer
OIHH BHHT) COCTOMT B TIOJIHOM MCIIONb30BAHHH SHEPTHH JABHIATENAMH, Ipu 210M OCHOBHOI1 Heno-
CTAaTOK COCTOMT B KPaTKOCTH BPEMEHH MOJIeTa 13-32 ObICTPOTO HCTOLIEHHS 3aMaca 3NeKTPHYECKOI
3HEPruM akKyMyssTopHoii 6arapeu [1].

MosxHo oTmeruts mpomsBoamreneii us I'epmannn xommanuu HiSistems GmbH (monens
Mikrokopter.De) u Microdrones GmbH. Tak, mamocTs ¢opm 1 pasmepos mysnsTHKONTEPOB 5TOrO
THNA Qi TOMHOK K paspaboTke HOBBIX Mozereii. Bonee nponsuHyThIe MOaesMu Mikrokopter.De
seisiorest monenu Heksakopter (MK-Heksa) i Oktokopterdir (MK-Okto) [8].

C mOMOLIBIO BCTPOEHHBIX B KOHCTPYKLHIO TIPHOOPOB K NPOrpaMMHOro obecneyeHus Crpo-
ekTHpOBaHb! MysnbTHKONTEPHI Heksakopter (MK-Heksa) n Oktokopter (MK-Okto) ¢ MYJABTHPOTA-
LHOHHBIMH IBHraTeAMU B KONMYECTBE OT 4 10 12. B 3THX MyNbTHKONTEPAX NOMONHUTEIBHO MO-
TyT ObITb YCTAHOBJICHBI TAKHE KOMIIOHEHTBI, kak GPS HABUIaTop, KOMIAC, TEJIEMETPHs], BLICOTO-
Mep, akkyMyJaTop M T.4. Tak, B 3aBHCUMOCTH OT KOMIIEKTaunH (4+12 aBHraTens) OHH OONANAIOT
nonbLeMHO#l Maccoii 0,65+0,25 Kkr 1 nonesHoit rpy30noRbeMHOCTHIO 10 0.25+1 Kr. Bpems u Bbicota
TOJIeTa COCTABJIAKOT, COOTBETCTBEHHO, 15+40 MunyT u 350 M, Annapar ocHauen NpeayCcMOTPEH-
HOH JU1s JIerkoif KaMepsl CTaGUIM3HPOBAHHOIL Kap/IaHHO# MOBECKOIH. Hns nepenaun Tenemerpu-
HECKHX MAHHBIX M H300pakeHHiT HA 3eMIIO0 MCTIONb3yeTcs pamuokanan. ITunor Bo BpEMsI TOJieTa
CJICIIUT 3a MYNIBTHKONTEPOM, UCTIONB3YSI CHELHAJbHbIE BUICOOYKH.

Komnanus Microdrones GmbH 6sia ocroBana 8 2005 rONy H ABJIAETCS ONHHM H3 BENYLIMX
MHPOBBIX IPOU3BOAMUTENE MyTbTHKONTEPOB. M3rOTOBNEHHbIE KOMIIAHHMEH 13 KOMIO3UTHOTO MATE-
pHajia MyNbTHKONTEPh! MMEIOT MEHBILHIT BEC, yCTONYHBBI K 3JIEKTPOMATHHTHBIM [IyMaM, OCHALIE-
HbI aKCE/IEPOMETPOM, HPOCKOMOM, MarHHTOMETPOM, NaTYHKAMH NABJIEHHS, TEMIIEPATYPhI H BiaskK-
HOCTH BO31yxa. bonee mupokoe pacnpocrpanenue namm Moaeasn MD4200 1 MD41000 [9,16].

C ucnonn3oBanuem GPS (rnoGanbhas cucrema OMNpenesIeH sl MO3UIHH) MOXKHO OCYIIECTB-
JATh He3aBucuMbIit mojer [10,13]. C uensio ananusa noce nonera uHDOpMaLHA 3aUCHIBAETCH Ha
ycTpoiicTBo 60pToBoit — mamsaru (log-fayl). Ha mounuTop nunora NePEeNarOTCs JaHHbIE O COCTOSIHUU

63’1‘3]3811, BBICOTE, MECTOIOJOKEHHU U BpeMmeHu nojera. Bo BpEMHA MOJIETA IPH BO3HUKHOBEHHH -

NPEnATCTBHA nepen npubopoM BKIIOYAETCS BCTPOEHHAS CHCTEMa 3BYKOBOH curaanuzaunu. Ilpu
CHIDKCHHH MOIUHOCTH aKKyMYJIATOPA M NPEPLIBAHUM CBA3H ABTOMATHYECKH NMEPEXONHUT B PEKUM
Ge3onacHoit MOCaNKH B TOYKY HAYANBHOIO MOXbEMA. ITpubop Becom 1 kr B TeueHne 20 MUHYT HO-
JIeTa CrocoOeH JIeTaTh C MOJE3HbIM Ipy3oM 200 rpaMMOB (Buneo, doro mm MK-kamepa) Ha pac-
crosiaie 500 M Ha BeicoTe 150 M. _

Ammapar MD41000 siBnsiercst 6onee TsKeIbIM aBTOHOMHBIM MYJIETHKONITEPOM W HCIOJNB3Y-
€TCA U1 PEIICHHS 337124 O MOHHUTOPHHIY, KOOPAUHALMH, Pa3BeAKe, TEONE3HH, CBA3H B HA3HAUEH-
HOIi TeppuTOpHH. JIeTHBIE XapaKTePHCTHKH YCTPONCTBA AHAJIOMMYHBI JETHBIM XapaKTepHCTHKAM
Manoit mopenu MD4200. EnuscTBeHHOE OTIIHYME 33KII0UAeTCs B TOM, OHO JIETHT ObICTpEe, BbILIE U

nanbLie (MPOACKHTENLHOCTS nosiera 70 MHHYT, BEC 5,5 KI, BO3MOKHOCTb MOAHUMATD IPy3 BECOM '

0,8 kr u Gosble).

Crenmyroumm MyJIbTHKOTITEPOM H3 3TOO KJIACCa SBISETCS kBaapokonrep AR100 AirRobot.
CraboxenHblii cucremoii BuneoHabmogeHus u TEIUIOBU30POM anmapart (IpaKTudecku OecinyMHbIif)
TpH NPOCKTHPOBAHHH NpeNHasHAYaNCs 11 uenei BOeHHOH passenxu. OnHako, nosxe rpaBooxpa-
HHUTEJILHBIC OpraHbl HA4a/IM HCNOJIB30BATh 3TOT MPUOOP MUIsi KOHTPONHPOBAHHS OBLIECTBEHHBIX Me-
ponpusTHii U cniopTuBHBIX Hrp [17]. MMeeTcs: BO3MOKHOCTD nepenasaTh CHATbe H300paxkeHus B
LCHTP YNPABNEHHA B pekuMe »kHBOM TpaHcusiuu. [Ipubop nMeer HeGosbLIOi pasmep u Bec, 4TO
AAET BO3MOKHOCTb OOCIyKHBATh €r0 OMHOMY YeJIOBEKY.

Mogens AR100B komnaauu NpeNHAa3Ha4YeHa CKOpee [Uist LieNnell BOGHHOTO HA3HAYEHHS.
HanHas cuCTeMa WIMPOKO HMCMONB3YETCS B BOEHHBIX OnepanHsX B DAasHYHBIX YacCTAX MHpA.
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pagpokonTep BecoM 0,5 kr cniocoGen nerath B Tedenne 20 MHHYT B paguyce 600 METPOB M HECTH

none3ublit rpy3 B 200 rpamMmoB.

Kommanus Air Robot B mocnensne rozbl CpoeKTHPOBaia W 3amycTuia B NPOH3BOACTBO
monenn AR70 n ARI150. CpasunrensHo Gonbias monens AR1508, crnocobnas BﬁCTIi Eassenxy
npu BeTpe 8 M/CEK, MOXKET OCTaBaTbCs Ha Bo3nyxe B TeueHue 20 MuHYT 1 Hectu "rpy3" B 1 xr.
Cas3b Mexay oboumu BIIIA u onepaTopoM OCYIIECTBISIETCS PagMOCBA3bI0 HA HA3HAYEHHBIX Ya-
CTOTaxX.

OnHo#t U3 moneneii, npoussoaumbix komnanueii "Draganfly Innovations Inc", ssnsercs mo-
nenwp Draganflyer X4 [18-20]. Ota moznens ¢ kBanpo-rnatgOpMeHHOH OCHOBOH, HMEIOIAs MEHb-
mee sHepronorpebnenue, ofopynosana MHEPLMAIbHOI HaBHTALMOHHOM cucTeMoil. DTo yeTpoii-
CTBO, NPEAHA3HAYEHHOE U151 HOTO M BHIEOCHEMOK, CITOCOGHO MOAHUMATD Ipy3 B 250 rpamMmos.

a) b)

Puc. 2. Mynpukonreps: Draganflyer X4 (a), Draganflyer E4 (6)

Hnst ueneii o6y4enus, NPaKTHKM U HAY4HO-HCCIIENOBATENBCKHX NPOEKTOB BosIee HafeKHbIM
apnaercs mogens Draganflyer E4, xoropetit obianaer ofiHakoBoi KOHCTPYKLMeH 1 rpy30mnoabem-
HOCTbIO (pHC. 2@). YnpaBneHne yCTPOIiCTBA MO/IB30BaTENEM H KOHTPONb 32 TeeMETPHYECKHMH 11a-
pamerpamu siBisercst Gonee nmpocThiM,

Jpyroii 6-BUHTOBbIIT KoakcuanbHbli TpuKonTep Draganflyer X6 ornocutest k knaccy passe-
nounbix bIVIA. Ero rpyzononbemHocTh Gosee yeM B 2 pa3a NPEBLILIAET MPY30NOXbEMHOCTD MOJ1e-
neii X4 u E4. M3roToBieHHbIi U3 KOMIIO3HTHBIX MATEPHANOB YCTPOHCTBO M OCHAWEHHbH GPS
TNPHEMHOM aHTEHHOM, MO3BOJIAET MPOU3BOAUTE NPOPECCHOHANBHBIE a3pO(OTO U BHEEO CHEMKH, A
TaK *e cknanbiBathes (puc. 2b).

Yerpoiictso Draganflyer X8, kotopoe siBisiercst cambim kpymabiM BITJIA B cBoeM knacce,
Pa3paboTaHo Ha OCHOBE CXeMbl KBaApOKoNTepa. FIMeer 8-BUHTOBYIO KOHCTPYKLUHIO (COCTONT H3 4-X
koakcHasbHbIX nap). Cnocoben nomuaTs 1 kr rpysa. B ynpasnenuu yerpoiicteoM ucnomsyercs 11
Aat4ukoB (3-rupockona, 3- akcenepomerpa, 3-marHuToMeTpa, Gapomerpa u npuemnnka GPS).
Huskuii yposens akyCTHYECKOTO MIyMa 1 BH3yaIbHOIO OGHAPYsKEHHS BO BpeMst 110JIeTa MO3BONISET
HCIIONIB30BaTh €ro B BOGHHOH pasBeiKe, MONHLEHCKHX OmepaunsX ¥ MOHHTOPUHIE OKpyXKaromeii
cpener [19].

Agcrpanuiickoii komnanmeii Cyber Technology Pty Ltd 6si1 mpoussenen kBagpoxonrep
"Cyber Quad" ans MoHMTOpHHIa MOPCKHX He)TAHBIX 1 ra30BbIX MatdopM. CuCTeMa 06opynoBa-
Ha Buneo (MK) kamepoii n razoananusatopoM. Anmapar npou3BeaeH cepuiiHo B 1ByX pasmepax -
"Cyber Quad MINI" u "Cyber Quad MAXI". B COOTBETCTBHH C pa3MepaMH, MPORONKHTENLHOCTH
foyieta coctapisier 25 u 35 MuH, Bec nojesHoro rpysa 0,5 u 0,8 xr, ckopocts nonera 50 u 60 km/u,
Pamnyc u BeicoTa nonera - 1 km [20].

CnpoexTnposanHelii kommanuel, nponssonsmeii 6oessie pobotsl, BITJIA Quadrotor nocine
Opocka B Bo3nyx pykoit OCTAETCA B BO3AYXE B BHCAUEM COCTOSHHMH, NPOXOAUT Yepe3 Konblo, Opo-
LUICHHOE B BO3AYX H COXPAaHSET YCTOHYHBOCTD MpPH CIyCKAHHH BHH3 C BUCAUYEro COCTOSIHHA HA Bep-
THKanbHOI cTeHe.

~13 -
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DpaHily3cKas KOMIaHUA Maximus-Racing nponseogur MYJIBTHPOTAUMOHHBIE (C KOJMYECTBOM
poTopoB ot 3 110 6) neraresnbHbie anmaparbl X650 Haircraft u V4-Fayler X650 [21]. MynbTHKO-
nrep Haircraft Becom 1,5 xr ocuauen 13 PasIMYHBIMH AaTYHKaMU: BbICOTHI, GPS, TemnepaTypbi,
MOLIHOCTH, 3araca noTpedisemMoi SeKTPOIHEPrHH U T. 1. _

B 3aBHCHMOCTH OT BBIOPAHHOTO THMa ABHraTeNs, yerpoiicrso X4-Fayler, umerommit 1 m B
AMaMeTpe H CrocobHbIi noaHHMaTh rpy3 B 300 rpaMMOB H J€TaTh co ckopocThio 10 m/cek, Becur
4yTb Gonbuie | kr. B cOOTBETCTBHM ¢ TPeGOBAHHEM H JKENAHIEM IObIOBATENS YHHBEpCabHas
niaThpopma BEITONHAETCA ¢ HEOGXOMUMBIMU napaMeTpamMH M KoMmIlekTauueii. Bo Bpems nonera
KOMAH/I0ii, NEpeiaHHOI OMEPaTOPOM, MOKHO H3MEHHTH MPOrpaMMy IMOJNeTa. -

U3 MynbTHKONTEPOB, KOTOPbIE MONB3YIOTCA HAUGOMBILHM CIIPOCOM Cpezu MoMb30BaTeNneit,
CEAYET OCO00 OTMETHTH KBAAPOKOMTEPhI KUTAHCKOro npoussoznctea "DJI Inspire 1" u "DJI
Phantom 4". JleTHo-rexHnYeckne XapaKTePHCTHKH 3THX YCTPOHCTB, CHAOXKEHHBIX HHEPIHAIBLHBIMI
HABUraLUMOHHBIMU NPHOOPAMH H TIONE3HBIMH TPY3aMH BBICOKH, U NPH HX H3rOTOBJIEHHM ObLIM HC-
NONIb30BAHBI HOBEHINNE HHHOBALMOHHBIE TEXHONOMHH. YCTpOiicTBa 00N1anaioT, COOTBETCTBEHHO,
MaKkcHMaJIbHbIM BecoM B 3400 n 1380 rpaMmoB, NponoOIKHUTENBHOCTS noNeTa 24 i 28 MUHYT, Bbl-
coroii nostera 6000 M, paguycom nosera 2000 M, MAKCHMAIBHOI CKOpOCTHIO mosiera 22 u 20 M/c u
CHabXeHbI TNOCTOSIHHON mamaTbio 64 I'6. Dru KBaIPOKONTEPbl B OCHOBHOM TIPEOHA3HAYEHBI IS
NOANEPIKKH TPAXKAAHCKHX M BOCHHBIX OOBEKTOB MON MOCTOSAHHBIM Ha0mMmosIeHneM, BEIeHUs BOEH-
HOH pa3BeKM U JUIS MOJyYEHHs BBICOKOKAYECTBEHHbIX usobpaxennii ¢ paspemenuem "4K" u "Full
HD" (puc. 3a u 3b) [11-15].

=1

Puc. 3. Mymnmdmepm DJI Inspire 1 (a) u DJI Phantom 4 ©)

Ilpencrasnser uxTepec ynpasnenue MyneTHKONTEpOM AR Drone ¢ nomomsto cesizu Wi-Fi
(yknounenue yerpoiicts IPAD, IPod Touch i iPhone B croponer). IToabem, cnyck 1 noBopoT BbI-
TMOJIHAETCS BUPTYaNbHBIM KOHICTHKOM Ha 3KpaHe. Kvadrokopter ocHamen asyms kamepam. Kop-
fIyC HMSTOTOBJICH M3 KOMMO3HTHOrO Marepuana: YCTPOMCTBO B COOTBETCTBHH C KOMILIEKTALHeil
MPCANIAracTCA MONL3OBATENAM B [BYX Pa3sNMYHBIX KOPIYCAX: NpPeNHA3HAYEHHbIE IS MOJETa B 33-
KPBITBIX MecTax (C KpyroBO# 3alUTOl BHHTOB) H B TONEBBIX YCIOBHSX (kopnyc ¢ OTKPBHITHIM BHH-
Tom). [lponomkuTensHoCTs paGoThI AKKyMYJIATOPOB COCTAB/IsAET NPUMEPHO 12 munyT [21-22].

MynsTaporanionnsie BIUIA pasmensior Ha nse TPYTNIBL. KOMMEPYECKOTO H HEKOMMepUe-
CKOro HasHauenus [ 1, 12]. '

Ha Qone npoussoncrsa s Espone, Amepuke u APYrHX CTpaHax KOJNHYECTBO Moperneii
KBanpoxonTepos npoussoncrsa Poccun ouens mano. Ilpoussomumsri poccuiickoii komnanmeii
“HELK” 6~ poTopHblif myneTHkontep "Komnbpu" usrorosnen ua ocuose BITJIA [23]. Annapar
yHpaBiseTcs onHuM oneparopom u3 HCY (moGumbhslii komnsiorep, ITIOHACC/GPS u nepena-
TOHYHO-NIPHEMHAA CUrHANIbHASA anTeHHa). Ha skpan MoGIbHOrO KoMmBIOTEpa nepenaercst uppo-
Bast KapTa TEPPHTOPHH (MECTHOCTH), KOOPIMHATHI MECTOMOOMKEHHS oneparopa u BITJIA, mapwpyT
ABKOKeHUs U BUAeou3obpaxenue. Bo Bpems TpancropTHposku MYJBTHKONTEDP MOXKET YMEHBIIATh-
Cf B pasMepe 3a CuET CKNaJbIBAHMs PyKaBoB. B mononneHue k ycTpoiicTsy B Ka4eCTBe IOJIe3HOI
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Harp3KH MOKHO YCTAHOBHTb YCTPOWCTBA M AaTuuku ans cbopa panucrezmuqecxog I‘lH(i)OpMaI;I;I\E
u pBefeHHe OHOIOrHYECKOro H XHMIECKOTO MOHHTOPHHTa OKpY>Kafoleli cpeat. ITor KOMI'I%
MOKET NMPHMEHATHCS B BOEHHbBIX, MONHUEHCKHX, MOrPAHHYHBIX W MPOTHBONOXKAPHBLIX CykOax.
VcrpolicTBO MOXKET BbINOJIHATL MosieT B TeueHie 30 mMuHyT Ha BbicoTe 300 M CO CKOpOCTHIO 50
xm/u. Ero BeC B 3aBUCHMMOCTH OT MOAM(HKALUH MeHsieTcs OT 1,5 Kr 10 2 Kr, a rpy30noabeMHOCTh
800 r [23].

comamgeg()lo r0)[1y I](OMl'laHHS! "ZALA AERO" npencrasmia nois3oBatensm 6-poropusiii BITJIA
7ala 421-21 Ha Oase momenu Mikrokopter.DE. Ycrpoiictso crnocofbuo nIeTath Ha BHICOTE JI0
10+1000 m, Ha paccTosiHHe 5 KM B Teuenne 30 MuHyT, Opath 0,5 Kr MoNE3HOM HArpy3ku U COBEP-
martp noser ¢ nomompo HCY. YerpoiictBoM MOXKHO ynpasisaTh B 3aKpbITEIX MecTax 6e3 GPS-
CHIHANa B MOJyaBTOMAaTHUYECKOM PeKHME.

BITJIA MOXeT COBEPLIUTL NMOCAAKY B 3apaHee ONpeneseHHoe MeCTO U HabmonaTh 3a Lelbio
B PEKMME SKOHOMHH SHEPTHH, @ TaK XK€ MpH qpeasbrqaﬁnmx CUTYalMsX NpeIHA3HaueH Uil Bene-
Hus (JOTO M BUZAEO 3aMHCH, KOHTPOJIA 33 CENTBCKUM XO035ICTBOM H ONEPaTHBHOrO Kaprorpaduposa-
Hust [24].

Panee B Halueil CTpaHe BO3HMKANM TPYAHOCTH B IONYYEHHH paspelieHus OT YNpasieHus
[paXIaHCKOH ABHALMH JUTs NPOBEEHHs BUIEOHAOMOAEH I ¢ TOMOLIbIO GeCTIHIOTHBIX JIETATEN b~
HbIX annapatos. Ho B nocnennue romsl ycTpaHeHsl Oapbepbl Ha MyTH MOJYYEHHUs ITHX paspele-
HHIi, CO3/1aHa 3aKOHONaTenbHas 6aza u chopMHUpoBaH NPodEeCCHOHANbHBIH NePCOHaI.

B Hauueii ctpane nccnenosarenbckie paboTel B 3TOM HAMpPaBiIeHHH HauaThl B HanuoHamns-
HOM ABHALMOHHOH AKAaZeMHM M YCMENIHO MPOAOKAETCs, Mo ceil AeHb [2]. B Hacrosumee Bpems
NEHCTBYIOLINE B HALIEH CTPaHE KPYTHbIE KOMMAHUM U NMPaBOOXPAHUTENbHbIE OPTaHbl Havau He-
nonb308aTh 3(Q(EKTHBHOCTh MYJIBTHKONTEPOB, @ TAK K€ CTAPAlOTCA MPUMEHSTh B CBOEH MOBCe-
AHEBHOH AEATENbHOCTH,

BBIBOJ

BIUIA Ttuna mynsTuxonTepa 6yay<n odeHb yAOGHBIMU 1O JIETHBIM, TAKTUKO-TEXHIHYECKHM
H IKCIUIyaTRUMOHHBIM XapaKTEePHCTUKAM, YHUBEPCANILHOCTH M IPOCTOTHI, Hapsay ¢ 3aMeLleHHeM
BIUIA 1o TpanMuMOHHOM BEPTONETHOI CXeMe, CTAli HEOTHEMJIEMbIM HHCTPYMEHTOM CI1yskeGHOi
ACATENIbHOCTH NPAaBOOXPAHUTENbHBIX OPraHOB, COSMHHEHMI CHEeLMANLHOrO HA3HAUeHHs, CPEACTB
MaccoBoii urpopmanuy, Goto n knHOMHAyCTpHH. Tak, NPUHHMAs BO BHUMAHHE PacTyluii HHTepec
K 3TOMy THITY JieTaTelbHbIX annapaTros, TpeOOBaHus, NPENBABIAEMbIE K IPOSKTHPOBAHMIO H pa3pa-
GOTke HOBBIX MyNBTHPOTALMOHHBIX GECMUNOTHBIX JIETATENLHEIX ANMAPATOB JOBKHEI BKIIOYATH B
cebe cnenyiomee:

1. Mcnonb3osanue Nerkux AnIJIEKTPHYECKHX KOMITO3UTHBIX MATEPHATIOB.

2. Obecneyenne MakCUMAIbHOI BHICOTBI H CKOPOCTH TOJIETA.

3. OGecneuenue ycTOUMBOroO M HAIEIKHOTO CONPOTHBIEHHUS NIPOTHUB BETPa 3

4. Ucnonb30BaHne, HACKOJIBKO 3TO BO3MOMKHO, JIETKMX aKKYMYJATOPOB C GONBIIOH eMKO-
CTBIO C LENbI0 YBETHYEHNS IIUTEIbHOCTH MOJIETA,

5. IlonHas aBTOMATH3aIHs NPOLIECCa MOJeTa MyTeM CO3AAHHS CHELHAIbHOTO NPOrPaMMHOTO
obecrieuenus. 5

6. C uenbio paclunpeHys HCMONb30BAHUS MyIBTHKONTEPOB B 06JaCTAX BOEHHOIT pa3sBeNKH H
TPAXKIAHCKOrO HA3HAYEHHS, PACIIMPEHHE BO3MOKHOCTEl CHaOKEeHHs B KauecTBe M0JIe3HON Harpy3-
Kit nHeBHbiMH H HOYHBIMH (MK) TennoBH3HOHHBIMH KaMepaMil C BBICOKHM paspelieHHeM, ra30aHali-
3aTopaMH, MHHOUCKATEJISIMH, METEOPOJIOrHYECKUMH Npudopami, CPeACTBAMH YCIOBHOIO HOCHTENS
"rpy3a" u papMopasBenKH.
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MULTIKOPTER TIPLI PILOTSUZ UCUS APARATLARININ INKISAF MORHOLOLORI,
KONSTRUKSIYASI VO LAYIHOLONDIRILMOSI PROBLEMLOR]
R.N. Nabiyev, A.A. Abdullayey

Moqalada  multikopter tipli  PUA-larm inkisaf  moarhalalori, onlarm hazirlanma
texnologiyalari, konstruksiyasina va layihalondirilmasine qoyulan talablor, horakatinin riyazi
modeli, tatbiq sahalori va 6lkontizds bu istigamotin inkisafina takan veran amillor haqqinda tahlillor
apartlmis v  géstarilmisdir ki, son illor informasiya qabul etmak tigiin foto va video kameral;
Jaydali yiikl> tachiz edilmis yeni nasil kigik olgiilii pilotsuz multirotasiyalt ugus aparatlarmm
layihalandirilmasi va istehsal; Yiiksak siivatls inkisaf etmokdadir.

Yiiksok texnologiyalarm tatbigi il> layihalondirilon yeni  nasil multikopterlorin  tam
aviomatlasdirilmis idaraetmays malik olmasi glic va  qeyri-giic  strukturlarmm  xidmati
Joaliyyatlorinds istifadonin genislanmasina gotirib cixarnsdir. '

Agar soglar: Multikopter, kvadrokopter, pilotsuz ugus aparatlar: (PUA), Jirlanmagq, faydal;
yiiklar, multirotasiya, taktiki rex;rikr'-x:‘:‘susz}yaﬂar.
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STAGES OF DEVELOPMENT, CONSTRUCTION AND DESIGN PROBLEMS UAV TYPE

OF MULTICOPTER
R.N. Nabiyev, A.A. Abdullayev

This article provides an analysis of the stage of development of {he UAV type mu!ngoprer,
hnologies of their development, the requirements for the design aJ?d construction, a
o tical model of movement, the scope of their use and the factors affecting the det-'glopment
nn?fﬁﬂ;jcmr in our country. The article also pointed out that in recent years, equipped with photo
o{d ’w'deo camera compact multirotor UAV began to de vleop and proa’t{ce more pace.
“ Designing multicopter fully automated control with the use of high technology has led to the
i ' ] rmance of power and civil structures.
expansl;! ;;{;;il:f %ﬁlﬁ?ﬁo@igﬁ) giadrokégjry, unmanned aerial vehicle (UAV), rotation, payload,

multirotation, tactical and technical specifications.

Asagidaki kitablar nasra hazirlamir:

1. LM. Ismayilov, L.R. Bokirova. Mikroprosessoriu va ragamsal
sistemlor. Dars vasaiti. I, II cild

2. IM. fsmqwlav, K.K. Hiiseynov. Idaraetma sistemlarinin asaslari
(aerokosmik texnika). Dars vasaifi.

3. H.M. Hemaunos, K.K. I'yceiinos. Ocnoesr cucment ynpagienus
(asporocmuyeckas mexnuxa). Vuebnoe nocobue.

4. BadalovA.Z., ShmadovR.M., Mommadov A.Z., I’usubm.u' VF
“Olgma texnikasun asaslart” fonni iizra laboratoriya iglorina aid
metodik vasait.
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AVIASIYA ELE
SUBHARMONIK CORSYAN METOD U VASITOSILD |
GENERATORUN STATOR DOLAGININ MUHAFIZOSIN IN QURULMASI

R.M. Abbasov. E.N. Hiiseynov*

R

Milli Aviasiya Akademiyasi, Azarbaycan Dévlot Neft vo Sonaye Universiteti*

Maqalada generatoriarm stator dolaginin statorun yerla gapanmasina gars: miihafizasi -
ligtin istifada olunan subharmonik cars van metoduna baxilir.

Boyuk giiclii generatorlarin bir fazasinin yerlo qapanmasi zadolonmanin inkisafina v,
maginin daha agir zadolonmosine sabab olur. ©nanavi sifir ardicilliglt corayan miihafizalarinip §

¢atigmayan cshoti ondan ibaratdir ki, qisagapanmanin neytrala yaxin néqtasindoa bas verdiyi hald,
Qapanmig sargilarin say: kigik olur, bu da miihafizo tarafindon shata olunmayan qeyri-hassas (“olu)
zonamin omolo gelmasine gatirib ¢ixarir. Bu problemi aradan qaldirmaq {igiin subharmonik
corayanlar metodundan istifada olunur.

ol¢iilmasina asaslanir. Qoza bag veran andan statorla yer arasinda tam miiqavimot dayisdiyindan
subharmonik miihafizo sxemi subharmonik carayanin bu doyismosini agkar edir vo generatorun
acilmasina signal verir.

Acar Transformator
AT ]é:rvv\ .._.___._..._.-..,...__....._..hj £
N
LA -4 &
Rezistor

Qondarma A\

carayam ! |
@ is Hz
Araliq ; MMoanba
transformato ;
r

=

3

$ok.1.Subharmonik Coroyam metodu osasinda isloyan sxem

Subharmonik siqnalimin-tezliyi 25 Hz olduguna g0ra statorun tutum miiqavimati artir, bu da-

sxemin hassasliginin artmasina gatirib ¢ixarir.

Neytral: effektiv torpaqlanmast ils islayan generatoru torpaqlamagq iigiin rezistordan istifado
olunur. Sub

vasitasila otiiriiliir, Otiiriilon carsyan transformatorun ikinci taraf dolaginda olgiiliir,

Araliq transformatoru va Oturiilms dévrasinin bitin elementlari (signal kontrollerlari, test
dovraleri va s.) tam qondarma miiqavimati ilo avoz olunacaqdir. (Zgon = gon +J* Xg0,). Ona
gora ds 25 Hs tezlikli garginlik moanbayi (Egon) transformasiya smsalindan istifade etmakla

o e

KTRONIKASI : _

— 3

harmoni}( gorginlik torpaqlama rezistoru ila yer arasinda yerlogon araliq transformatoru

18Ned

Elmi MOCIIUYTIT. oo , ; ili miigavimati do hamginin
e enerator tarafina kegirilir. Subharmonik monbayin daxili mu%}’”;f;“ d; }(IZ ‘;)
transformatoru £ rator tarafine kegacak va tam gondarma miiqavimatine daxil edilacak (Zgo).

atorun gene . ] | sdstatilibdi
transform sistemin ekvivalent sxemi gostarilibdir,
! eneratorun va
Sgk_‘z-da &

Qondama |

cstavans : e K Rt

4l
Al

- Sok.2.Sadslasdirilmis ekvivalent sxemi
Burada g
gii 2.035 mkF - sistemin ekvivalent tutum-u, .
zﬂn = 36 + j * 125 - tam qondarma mﬁqavm‘latl,
E?Zn = 56 V — subharmonik qondarma EHQ-si,
g

R, — neytralin aktiv mﬁqavima_ti[,l]
- apanma migqavimati [1]. _ .
Rogcac{;izllaqqua olmadi gt normal is rejiminds subharmonik carayana baxaq.

qun
Zqon + Rn +ZC ekv

o

i i tumun
Otiirilms doévrosinin miiqavimatinin, torpaqlama rezistoru va torpaEI:: klcl:sg:l i tu
qiymatlori malum olduqda qoza olmayan hal iigiin carayanin qiymatini tapmaq mii ‘

Lorm = 000882

Qoaza olmayan halda yerlo tutum miiqavimaeti gox boyiik c;ldugundan corayan ¢ox kigikdir.
iri i 81 90° - ndir.
Oyl tosirinden hamin carayanin bucag: 90° -5 yaxi o N
o boy%i:romg:gn?;’a bas verdikda subharmonik carayanmt mshdudlagdiran muqa\nmatvgaylzi’dr‘c.1
Naticado subharmonik corsyan iki coroyana bﬁlﬁpﬂr: kondensatordaqkaxan cglr?f}‘:(?g edirq
miiqavimatindo axan carayana 2-ci tonlik qaza prosesinds com subharmonik carayan .

i | =
=l +lgr = Zeory R
gap c Rf Cekvils
Zqon + Rn + Zc.‘ekv + Rf
Mbslum olan giymatlari yerina qoyub hesablasaq: N
56 iy _ —
le” - JGI5TR, g, JO1S0049R, il 625T:R; ]
-26+1212 4+ ——x— 48 +— 1£0=7 ,
S —~ o131+ R, .12 R, +39150049 R, +39150049

Qoza caroyant qoza miiqavimatindan asilidir. Subharmonik corsyanin giymatlorini analiz
etmak tGiglin MATLAB proqramindan istifads olunur.

- 19 -
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bas verdiyina baxaq (sok.3).

Oncalikla qisaqapanma miqavimati Rr=1000 Q oldugunu gabul e corayanda N
ny g

SR o e

<

' .ooal

WA

_{, ' __

!

I
-

R R~y
- ~m e -~ T g

Sok.3. Subharmonik carayanin doyismasi

Birinci gors bilacayimiz budur ki t

saniys arzinda carayanin qiymati 9 mA-s yaxin olur, lakin t =1 san-dan

t;?xmm.aq 25 nlu_k—o gader artir. Gériindiiyii kimi, statorun yerlo gapanmasi

qiymstini dayisir. Ustalik, 9gar carayanin ayrisina diqqatls baxsaq gorerik ki, t =1

yerla qapanma qozasi bag verdikds carayanin hamginin bucag da dayi%ir 7= s it
Belalikla, biitiin bunlardan alinir ki, statorun yerla gapanmasi i)as verdikda subharmonik

cerayan hom qiymot ham faza baximind

an doyisir (sokil 4 va 5).

|

60220406, 087117 44 061802

ST

Sok.4.Subharmonik Corayanin amplitudasimin doyismosi

. "'_:_w_L il

L4

.‘!'?:'D.-
- B0}
!

LSl

o

G| S— . . ) §
00204 DB o8 1

12" 14 "6 185 3
ctmefs) - 4

Sok.5.Subharmonik corayanin fazasinin dayismosi

T

=

=1 san-da subharmonik carayan qaflaton dayisir. Birinci

.. 18No4 1

Goriindilyti kimi, goza bag vermoyan halda carayanin qiymati 8.8 mA va bucag 78.67°-dir.
iymatlor qoza olmayan hal igiin coroyan diisturundan alinan giymetlerlo eynidir. Yerlo
:qa-panma bas verikda corayanin giymati 25.1 mA-5 qadar artir, bucag ise 3.34°-0 qader azalir.

7 gubharmonik coroyanin amplituda ve faza qiymatlerinin qezamiigavimatinin Ry
o ismosindan astlihi@int tayin edsk Birinci olaraq gaza aktiv miiqavimati 0-dan 12 kQ-a qador 100

Bu"q

dayi
Q addim

la dayisocok. $okil 6-da qisaqapanma miiqavimatinin doyismosi halinda subharmonik
coroyanin giymati gostarilib.

T opest 1 —

L —— Non-fault current || -7

e .&M Ii — Fault currant ':
Cpoast
ooap

Tl T T e

Sok.6. Subharmonik corayanin amplitudasinin gisagapanma miigavimatinin giymatindon asilthgt

Goriinduyi kimi, qisa qapanma carayani normal rejimdeki cerayandan hamige boyiikdir (0-
dan 12 kQ-a gadar). Homginin bunu da gormak olur ki, qisagapanma cerayamin giymsti qoza
miqavimati artdiqca azalir. Rr 8 k€Q-dan boyik olduqda qisaqgapanma vo normal rejimdaki
corayanlar arasndak: forq ¢ox kigikdir.Bir anliq, Ry = 8 kQ oldugda subharmonik carayan 9.7 mA
olur, bu isa o demakdir ki, qaza va qaza olmayan hallar arasindaki carayan fargi comi 0.9 mA olur.
Qoza corayamini gaza olmayan haldaki carayana borabarlasdiran qoza aktiv miiqavimati asagidaki
tonlikdon istifada etmoklos tapila bilar:

I, =0.0088 A — Rf = 15.9kOm

15.9 kQ-dan daha yiiksok qoza miqavimatlari {igiin qisagapanma cerayaninin qiymati qoza
olmayan haldaki csrayanin giymatindan kigikdir. Ona gors do yitksak miigavimatli gozalar tgiin

basqa bir metod tapiimalidir.
Sokil 7-ds qisagapanma miiqavimati 0-dan 12 kQ-a qader deyisdikda corayanin bucaginin

doyismaosi gostorilmisdir.

= Fauﬂ‘znsla
9 —— Non-fault angle
L //
. "
X ’/
A e
B Ve
; e
10t o
’/.
Fi: =
-0 - L " i L L - i
1] 2000 - 4000 B000° . BOOD 10000 12000
i 3 Rf (chme) o

Sok.7.Subharmonik corayanmn fazasinmn qisagapanma miigavimatinin givmotindan astlilig

=21 -



. or
ay

va
12

an
€a

ele
ms
ol
-a

~di
-ki

coy
yaz

Ca

: .-: _

Elmi Macmuolor.....

B it

Goriindiyi kimi, subharmonik cora
bucagindan kigikdir. Homginin Qsza muqavimoti artdiqca subharmonik corayaninin fazasi artir.
Ry=12kQ olduqda cerayanimin bucag 52.07° olur, bu iss o demakdir ki, qoza va goza olmayan
hallar tigiin carayanlarfazalararas: forqi 78.67-52.07=26.6°. Bu fazalar forqi signal emalt qurgu
torafindon asanligla askar oluna bilar va bu iss o demokdir ki, subharmonik corayamin bucaginin
tapilmasi qgiymetinin tapilmasindan hassasl §a gora daha alverislidir,

Qoza miiqavimatlorin miixtalif qiymatlar Gigiin apariimis hesablamalarin naticalori cadval 2-
da gostorilmisdir.

Cadval 2
Muxtalif qisaqapanma miiqavimatlarine uygun olan subharmonik careyanin fazalan
Qaza miigavimati (Q) Bucaq (°)

=0 -1.1933

2000 10.254

4000 23.642

6000 34.192

8000 41.99

10000 47.746

12000 52.074

14000 55408

16000 58.036

18000 60.151

-+ 20000 61.886
22000 63.332

24000 64.554

26000 65,598

28000 66.502

30000 67.29

Gorundiyi kimi, gaza miigavimati 30 kQ oldugu halda subharmonik corayanin fazasi 67.29°

olur. Yoni, qoza olmayan haldak: corayan fazasi ile forqi 11.38°-dir. Hamginin bu qiymot do

mithafizs sistemi torofindan heg bir problem olmadan askar oluna bilar.

Belaliklo, subharmonik miihafize sxemi statorun yerla gapanma qozasint subharmonik
otiiriilon gorginliyin yaratdig carayanin dayismosi ilo askar eds biler. _

Bir torafdon agar sxem qiymat dayismosindon istifada etsa, statorun yerlo gapanmast yalniz
mudyyan oza miiqavimetinds askar oluna biler. Yiiksok miqavimatli qazalar tigiin, qoza olmayan
v olan hallardaki carayanin qiymst deyismasi kifayat qadar boyiik olmur ki, bu da sxemin
hassasliq problemins gatirib ¢ixarr.

Digar torafdan agar sxem carayanin bucag dayigmasindan istifads etss, hatta ¢ox yiiksak qaza
miiqavimatlarinds bels statorun yerls qapanmast askar oluna bilor. Simulyasiyalar gostarir ki, 30kQ
Qaza miiqavimatlari miisyyan oluna bilar.

NOTICOLOR

1. Subharmonik corayani metodu generatorun stator dolagmin 100% miihafzasini tomin edir.

2. Rele muhafizasinin qoyulmug parametrlorinin subharmonik carayanin amplitud giymatine

gora deyil, subharmonik careyanin fazasina g0ra sazlanmalidir.

3. Subharmonik carayani metodu generatorun stator dolaglarim miigavimeti Rf = 30 kOm

qadar olan qisa qapanmalardan miihafizs edir.

S

yaninin fazasi homiss qoza olmayan haldak carayanin

Ll o A

Elmi Macm_ualaxj :

QDOBIYYAT

1. Pope, JW. A comparison of 100% stator ground fault protection schemes for generator stator
windings, IEEE Transactions on Power Apparatus and Systems, Vol. PAS-103, No.4, April
1984, pp. 832-840.

2. Tai, NengLing et al. (2000), Research subharmonic injection schemes for hydrogenerator stator
ground protection, 2000 IEEE, pp.1928-1932.

3. 3ammTa OT 3aMbIKAHMI HAa 3eMII0 OOMOTKH CTatopa OGmo4HBIX reHepatopos / WM. Cupora,
A1l Hlanosan, A.E. Borauenko, I".H. Hosbust // Dnexrpuueckue cranuuu, 2009, Ne4. C.62-
65.

3AIIHTA CTATOPHOH OBMOTKH I'EHEPATOPA C IIOMOILIBIO METO/]A
HAJIO’KEHHOI'O TOKA
P.M. Abbacos, 3.H. Tyceiinos

B cmamve paccyampueaemes npumenenue semoda HANOJNCEHNBIX NOKOB Ot obecnevenus
HOANOM 3auiumsl CMamopnoti obyomxi CEHEPANIOPO6 Om 3ambikanuil Ha 3emuo. Yemanoanerno,
Umo GCMAGKI peneiinotl saupume! yenecoobpasno ewibupams na ocnosanuu 3Hauenusn gasvl naro-
JCEHNHO20 MOKA.

THE PROTECTION OF GENERATOR’S STA TOR WINDINGS BY MEANS OF SUB-
HARMONIC CURRENT METHOD
R.M. Abbasov, E.N. Huseynov

The paper deals with the subharmonic current method that can protect the stator winding of
generator against stator ground faults. In the subharmoniccurrent scheme, the criteria of the sub-
harmonic current angle provides the best sensitivit fy of relay protection.
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HAVA LIMANI 9RAZISIND® ELEKTROMAQNIT SUALANMANIN OLCMD
QURGUSUNUN MODELI VO NOTICOLORIN EMALI

S.E. Hasanov

Milli Aviasiya Akademiyas

Mbagalads, hava limam arazisinds elektromagqnit siialanmasmn Olean qurgunun PIC
16F876A4 mikrokontrolleri ssasinda nigilmasina  baxilmg, 1oklif olunmus  yeni metodun
Xususiyyatlori, olemalorin va hesablamalarin yerina yetirilmasi metodikasi, qurgunun tathiq
imkanlari va SPLAN programmda yigilmy funksional sxemi va alqoritmi verilmigdir,

Acar sozlor: Elektromagnit stialanma, 6l¢mo qurgusu, mikrokontroller

Giris

Elektomagnit gialanmanin straf miihits olan tosiri har zaman aragdinlan va onun tasirindan
maksimum daracade miihafizo olunmas; muasir dovriimiiziin aktual problemlorinden biri kimi
qiymatlandirilir. Bildiyimiz kimi, elektrik enerjisi ila qidalanan radioelektron qurgular daim
otrafinda elektromaqnit sahasi yaradir ki, bu da 6z novbasinds atraf muhits 6z monfi tosirinj
gosterir. Bu moaqalodo hava limam orazisinds yerloson radioelektron qurgulanin  yaratdig
elektromaqnit sijalanmanin ziyanliliq daracasi masalalarine baxilmis vo onlardan miihafize
vasitalari toklif edilmigdir. Radioelektron qurgular stni elektromaqnit siialanma manboyidir. Son

olegma vahidlori vardir. Radio va ifrat yiksak tezlikli elektromaqnit siialanma (RT vo IYT EMS) lig
asas vahidls xarakteriza olunur:

- elektrik saha garginliyi (E);

- magnit sahasinin gorginliyi (H);

- enetji selinin sixligr (ESS).

RT ve IYT diapazonlarinda sialanmalarin qiymatlondirilmasi eyni deyil. Bels ki, 300 MHs-
o kimi olan tezliklorda elektrik va maqnit saholarinin intensivliyi uygun olarag{ V/m (vo yaxud
kV/m) va A/m-ls 6l¢iiliir. IYT-da yani 300 MHs-don yuxart tezliklarda ESS Vt/m*=0,1 mVt/sm? =
100 mkVt/sm? ilo slgilir.

1. Hava liman arazisinda elektromaqnit siialanmann monitoringi

Toqdim olunan moqalods hava liman: orazisinda yerloson kurs radiomayakinin (KRM)

misalinda digar elektron qurgularin islok vaziyyatds olarksn yaratdiqlart EM$-nin otraf miihits olan .

tosirinin qiymotlandirilmasi dglin monitoring aparilmig ve olgms naticaleri diagram soklinda tortib
olunaraq analiz edilmigdir. Stialanma dozasinin saviyyasi sanitar normalarla miiqayise olunmus va
masafadon ziyanliliq doracasi askar olunmusdur.

Monitoringin aparnilmas: uciin toklif olunan qurguda PIC 16F876A mikrokontrollerindan
istifade olunaraq qurulmasma baxilmigdir ki, bu da monitoringin daha daqiq vo tez bir zamanda
aparilmasina imkan verir. Qurgunun struktur va prinsipial sxemlori iglonib hazirlanmis vo orada
monitoringin aparilmasi tigiin miixtolif elementlordan istifads olunmusdur. Sanitar normalarda insan
ticlin siialanma dozasinin soviyyasi 0,2 mkTI nazarda tutulmusdur,

PIC mikrokontrollerindan istifads olunmast sialanmanin soviyyasinin 1 mkVt/sm?
dagiqlikda 6l¢iilmasine imkan verir. _

Bizim toklif etdiyimiz qurgu avvalcadan PIC mikrokontrollerin yaddagina yazilmis proqram
osasinda isloyir. Belo ki, sanitar normalarda nozords tutulan haddi giymoatlorin  cadvali

normalarin geyd olunmus haddi qiymatindan yuxari olarsa, bu zaman biper sas siqnali verir vo
olgiilon parametrin qiymatinin hoddi qiymatdan yuxan oldugunu bildirir. Eyni zamanda ol¢ilon
parametrin qiymoti va 6l¢iilma vaxt mikrokontrollerin enerjidon astls olmayan yaddag qurgusuna

)

e

.
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qin sonunda onun naticalsrini analiz etmak

(EEPROM) yazilir. Bu o mogsadls edilir ki, monitorin
miimkiin olsun.

2. Olgma qurgusunun PIC 16F876A mikrokontrolleri asasinda islonilmasi

Mikrokontroller — miixtalif elektron qurgulann, sistemlorin idars olunmasi liclin nozards
tutulmus xususi nov BIS-dir. Mikrokontrollerlar osasan daxil edilmis sistemlarda, oyuncag]arda,
dozgahlarda, kiitlovi moigot texnikasinda, prosessorun bﬁyl‘il:: glict talab olunqlayan moigat va
sonaye avtomatikasinda, an baslicast qiymat vo yerino yetirila bilacok funksiyalar arasindaki
nisbatin saxlanilmast talab olunan halda tatbiq olunurlar [3.226].

Isladiyi zaman mikrokontroller yaddagdan, yaxud giris portundan amrlori oxuyur va onlari
yerina yetirir. Har bir amr mikrokontrollerin smrlar sistemi ilo miisyysn olunur. ®mrlar sistemi
mikrokontrollerin arxitekturasinda qoyulub ve amrlorin kodlarinin yerins yetirilmoasi mikrosxemin
daxili elementlori tarafinden mikroamaliyyatlarin yerina yetirilmasinds ifads olunur.

PIC mikrokontrollerlor Harvard arxitekturas: iizro hazirlamb Microchip Technology Ine.
Amerika kompaniyas: tarafinden istehsal olunur v agtlist Peripheral Interface Controller olub,
monasi «periferiya interfeys kontrolleri» demakdir. Bu mikrokontrollerlarin adi onunla izah olunur
ki, ilk vaxtla PIC 16-bit mikroprosessorlarin daxiletma/xaricetma imkanlanin genislondirmak tigiin
nazords tutulmugdur. Mikrokontrollerin xarici gorlintigt gokil 1-da verilmisdir.

Sokil 1.
Sakil 2-ds qurgunun mikrokontroller asasinda islonilmasinin struktur sxemi verilmigdir,
Struktur sxem
Antenna
Cevirici i
LCD
ARC RSK e
RZS - - Biper :I
Sakil 2

Struktur sxemin is prinsipi. Antena elektromaqnit sialarini qebul edir va geviricinin
girising dtiiriir. Cevirici qebul olunmus yitksok tezlikli sialar asagt tezlikli stialara cevrilir vo MK-
nin (mikrokontroller) ARC-nin (analoq — ragam geviricisi) girisina verilir, ARC analoq signali
raqamsal siqnala gevirir. Alinmig roqemsal signal RSK-ya (rogemsal komparator) verilorak etalon
siqnal ilo miiqayiss olunur. Etalon siqnalin qiymati sanitar normalarin icazs verdiyi maksimal
qiymatdir. Ogor elektromaqnit sianin (signalin) saviyyasi (intensivliyi) etalon qiymatindan yuxar
olarsa, verilmig alqoritm asasinda RZS-dan (real zaman saati) cari vaxt vo hamin signalin qiymati
MK - nin enerjidon asili olmayan yaddas qurgusuna (EEPROM) yazilir. Bu o magsadls edilir ki,
Monitoringin sonunda onun naticalsrini analiz etmok miimkiin olsun.

% .
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— alinmis signalin qiymotini indika

siya

LCD - Liquid cristal display — maye kristal displeyi
etmak tgiin istifads olunur. _
Biper - siqnalin haddi verilon hadden (sanitar normadan) yuxar olduqda sos signali verir.
Qurgunun funksional sxemi SPLAN programinda islanib hazirlanmigdir (sokil 3).
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Sokil 3

3. iscilorin radiotezlikli elektromagqnit siialanmann (RT EMS) tasirindon qorunma
todbirlari '

Heyotin RT EMS tasirindon miihafizosi tasklati vo miihondis-texniki todbirlorin va fordi
mithafizs vasitolerinden istifads etmok yolu ils hayata kegirilir. Taskilati tadbirlara avadanliglarin
somarali is rejimlorinin segilmasi, heyot t¢in RT EMS tosiri zonasi yerinds va vaxtinda

mohdudiyystlar yaratmagq daxildir. Miihandis-texniki tadbirlara asagidakilar daxildir: avadanhglann

semarali  yerlogdirilmasi, heyatin is yerinda elektromagnit  dalgalarinin ~ daxil olmasini1

mohdudlagdiran vasitalardan (gtic uducusu, ekranlagdirma, generatorun glictiniin minimal lazimi
hadds istifadasi) istifada, yiiksak saviyyali RT EMS zonalarinin isaralonmasi va gaporlonmasi. Fordi
miihafiza vasitolorine miihafizs eynaklari, 16vhaciklor, slemlar, miihafiza paltarlari (kombinezonlar,
xalatlar vs s.) daxildir [5. 14].

NOTICOD

*

I. Elektromagnit giialanmani slgan qurgunun 6lgms bloku PIC 16F876A mikrokontroller ssasinda

islonib hazirlanmigdir,

2. Olgms qurgusunun  struktur sxemi va SPLAN programinda funksional sxemi islonib
hazirlanmisdir. :

3. Alinmis naticalarin emal prosesi miioyyan edilmisdir,

4. Elekromagqit siialanmalarin tesirindan qorunma vasitalori yranilmis va toklif edilmisdir.
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ev. Elektron qurgularinin osaslar.

YCTPOHCTBO HIA H3IMEPEHHA SJIEKTPOMATHH THOI'O H3/IVYEHHA HA TEPPU-
TOPHH A3POITOPTA H OBPAEOTKA PE3YJILTATOB
C.3. I'acanos

B cmamve 6vina paccsompena paspabomka yempoiicmea na ocnoge MUKDOKOHmponrepa
PIC 16F876A4 ons uzmepenus INEKMPOMASHUMIOZO USNYUENUA HA MEPPUMOPUY asponopma, npu-
gedenvt 0COBeHHOCMI HPedI0NCeHHO20 HOBO2O Memooa, Memoouxa evInoanenus usamepeniit u pac-
Hemos, GOIMOJICHOCI, npumenenusn ycmpoticmea, gynxyuonansnas cxema, cobpannan na npo-
epasive SPLAN u anzopumm.

Knioueguie cnosa: HAeKmpoMazrumuoe  usayvenue, ycmpoiicmea uzmepenus, MUKPO-

KonmpoJaaep.

DEVICE FOR MEASURING ELECTROMA GNETIC RADIATION AND PROCESSING OF
THE RESULTS IN THE TERRITORY OF THE AIRPORT
S.E. Hasanov

In the article, measuring devices, measurement and calculation methods of implementation,
use the features of the proposed new methods in electromagnetic radiation of PIC 1618764
microcontroller considered, to assemble on the basis of accumulated functional schemes and
algorithms were given opportunities and SPLAN program on installation of airport.

Key words: FElectromagnetic radiation, prober, microcontroller
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YCTPOMCTBO AH,AHTHBHO-HOCJ]EI{OBATEJIBHOPO QJINEKTPOMAT HTHOI‘O
MOHHUTOPHHTI A : 4
P.A. Tacanos
Haunounansuas Axanemus ABHaLHH

Obeyacoaemen eosmoxncnocms nociedosamensiozo CKOPOCHIHO20 NOUCKA U BbIAGHEHN
paduousnysenutt cpedcmeanu ¢ Masivm IP2OHOMUHECKUMU NAPAMEMPart, HUIKIUM DHEP2ONO-
mpebrenuers u cmoustocmoio. Oéocnosvisaemes, umo CKOpOCMb CRanuposanusn yempoticmea ¢
HOCAE006AMEnbHBIM MEMOOOM Oemexmuposanus mooicem Bt yeenuyeHo 3a cyem Gonee co-
GEPULENN020 anzopumma adanmayun Kk snexmpoMazHummnoii obcmanoske 6 npocmpanecmee no-
ucka. Cocmaenena cmpyxmypuas  cxema npeonodicenozo  yempoticmea  adanmuero-
HOCIC006AMENBHOZO 21eKMPOMAZHUMHOZO (OM) smonumopunza u mamevamuveckas modens ee
CUCMEMHO20 Onepamopa, @ makdice NOIYHEHO 6uIpaXCente OIS EixoOH020 OMKAUKA,

3anava eTEKTHPOBAHNS HEM3BECTHDIX PAJMOH3NYYEHHIT B HEKOTOPOM MPOCTPAHCTBE peuia-
C€TCA C NOMOLIBIO CleUHAIU3HPOBAHHBIX MPHEMHBIX YCTPO#cTB OM MOHHTOPHHIA — NAHOPAaMHBIMK
NpUeMHNKamu. B Hacrosinee Bpems Bce manopamubie NPUEMHUKH Pa3pabaThIBAIOTCS 110 ONHOMY 13
TPEX HM3BCCTHBIX MeETONOB DM  moHuTOpHHra [1,2]: NapajeNbHbld, IOCHEHOBATENbHBIN U
KOMOHHMpPOBaHHBIH MeTombl. Kaskabiit 13 5T METOJOB 06/1anaeT psiioM AOCTOMHCTB K HEoCTaT-
KOB, KOTOpbIE€ OOYCNaBIHBAIOT 00facTb HX NpUMEHeHHs. 3a4acTyi0 HavajbHble TpeboBaHus,
MPCABABIIAEMbIC K YCTPOHCTBY, paGoTaoiueMy o ToMy uim HHOMY METONY, SIBJIAIOTCS POTHBOpE-
uuBbIMH. K Takum TpeGoBaHmsIM OTHOCHTCH Kak TAKTHKO-TEXHHYECKHE MapaMeTpbl (4aCTOTHBI
AHANA30H CKaHUPOBAHMA, 'pa3pelwamas crnocobHOCTh Mo HacTOTe, CKOPOCTh CKAHMPOBAHHUSA M
T.A.), TAK 1 9PrOHOMHYECKHE napameTpu (rabapuTl, BEC H T.11.) M SKOHOMHYECKHE XapaKTePUCTHKH
(croumocTs u tena). Kax TpaBHIIO, yNOBIIETBOPEHHE OAHHX TPeGOBaHMI IPHBOANT K YXYALIEHHIO
Apyrux. Ho BO3MOKHBI U BapuanTs! rjie B PE3yJIbTaTe ONTHMANLHOTO BBIOOPA KOHCTPYKIHH H al-
TOPHTMA PabOThI, MOXKHO HOOGHTHCS «3010TOIL cpenuns. Ilpoeenem ananus CYLWIECTBYIOIIHX METO-
20B DM MOHHTOPHHIa B KOHTEKCTE Peluenust yKa3aHHOH npobaeMsl. i

Ilpocreitum meronom DM MOHHTOPHHIA SABJIAETCS MOCIENOBATENbHbII METON C nepe-
CTpOFiKoi#i nonocosoro ¢pumsrpa (ID) wan ¢ NEPEMCLICHHEM CIIEKTPa MO WKajie 4acToT. B 06oux
Cly4as CEeKTPanbHbIe COCTABINAIOLIME YACTOTHOIO THANA30HA CKaHHUPOBaHUA BBIABJSIIOTCS [OCIIE-
AosatenbHO. B mMerone ¢ nepecrpoiixoii ITd YNpaBIAioliee HaNpPsKEHUE B BHAE MHJI000Pa3HOro
HANPKCHHE NO/IAETCA HA YNPABAAIOIMI SJIEMEHT CeNeKTHBHOM CHCTeMbL Taxoit noxxon ucrons-
3yeTCs B TOM City4ae, eciu Tpedyercst ckaHHpoBaHue LIHPOKO# MOJIOCH! YACTOT C HHU3KHM YaCTOT-
HbIM paspelreHneM (rpy6oe ckanuposatiie), T k. MpOCTOst CENEKTHBHAA CUCTeMa He obecneynBaer
BBICOKYIO H3OHPATENbHOCTD, & COKHYTO PE3OHAHCHYIO CHCTEMY TPYIHO NMEPECTPAHBATD, COXPaHAS
PaBHOMEPHYIO AMILINTYIHO-4YaCTOTHYIO Xapaktepuctuky (AYX). B merone ¢ nepemMeLeHHeM
CIICKTPA MO MIKAe 4aCTOT CKAHHPOBAHHE OCYIECTBASETCS MyTEeM U3MEHEHHs YaCTOTBI FETEPONHHA
npeoOpas3oBarens 4acToTs (I™4), nocpencteoM nonaun COOTBETCTBYIOIUETO MHIOOOPA3HOro
HANPKEHUs HA yNIPABHTENb TeTePOaHHA. DTOT METOx NPHUMEHACTCA B TeX Ciyyasix, korna Tpeby-
CTCS CKAHHPOBAHME OTHOCHTEJIBHO HELIHPOKOIl MONOCKH! YaCTOT (TouHas HacTpoiika), T.k. rerepo-
AHH HEBO3MOXKHO NMEPECTPAuBATL B IIHPOKUX TPENENaX. Hecmorpst Ha 310 u3bHpaTeNILHYIO cHCTe-
MY TaKOTO YCTPOHCTBA MOXKHO YCIOKHATH CKOJb YrOAHO MOGHBAsCH TIOYTH TIPAMOYTONBLHOI Bop-
mbr AUX. Kax BumHO yerpoiictso, paspaboranHoe no MOCJCAOBATEIBHOMY METOAY, ABNSIETCS 10-
CTaTOHHO IPOCTBIM i 00/IanaeT HH3KUMHU SPrOHOMIYECKHMU MOKA3aTeNAMH, SHEPronoTpedneHeM
H CTOMMOCTBI0. HecMoTpst Ha 310, nocnenoBaTenbHbii METON NPAKTHYECKH He obecreynBaeT Bbi-

COKYIO CKOpPOCTh CKaHHUPOBAHHA. HOCJ’I@,EIHCG MOXKET OBITh YBEIHYEHO N0 MaKCHMAaJbHO BO3MOKHO-

T'O 3HAYCHUs IPUMEHEHHEM NapaJjIeNbHOTO MeTona DM MoHuTopuHra. CyTh MeTona 3akmouaercs
B TOM HTO, YaCTOTHbI AHANA30H NPOCMATPHBAETCS NPAKTHYECKH MTHOBEHHO INOCPENCTBOM G0jb-
IIOro KOMHYECTBA mapannensHo paboratomux [1P. Takoii anropuT™M OOECNeYHBAET MOYTH MIHO-
BEHHOE OnpeneneHHe napamMeTpoB PaaHOU3IyUeHHil, a ObicTponeiicTaite cictemsl orpannumBaeTes
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i JUTEJIBHOCTBIO MEPEXONHBIX NPOLECCOB B OTAENBHBIX y37aX. SICHO, 4TO peanusaLms Takoil
s 1 U1 IPOCMOTPA LHPOKOrO AHANA30HA YACTOT C BLICOKHM Pa3pelieHHeM TPAKTHUECKH HE
c"ﬁﬁao BBHAY HEMBICITHMO BBICOKHX 3PIOHOMHYECKHX XapaKTepPHCTHK (OrPOMHOE KOJTHYECTBO
%o;)) i c-rc;umocm. OTHOCHTEIBHO HHM3KHE 3PrOHOMHYECKHE XapaKTePHCTHKH 1 CTOMMOCTB MOTYT
6bITh MOCTHTHYTBI NPHMEHEHHEM KOMOMHUPOBAHHOrO Mertoza DM usnmydeHuii. DTOT METon 06b-
enuHseT B c€0€ NOCTOMHCTBA MOC/ICNOBATENLHOIO H TMAPALIENBHOr0 MeToA0B, ofecnieunsas Mme-
komaciuTabHbIi MOCIENOBATENbHBI AHATH3 ¢ HH3KHM YAaCTOTHBIM PaspelIeHHEM H KpyInHOMac-
wraOHbli APAJUIENBbHbIH aHAJIM3 C BHICOKHM YaCTOTHBIM Pa3pelIeHHEM. HBEJMOT‘pﬂ Ha 3TO, HaTu-
yue MapasiensHo paborarouux [P u CIOKHOrO KOMMYTHPYIOIEFO YCTPOicTBa ¢ HArpy3Koii He
MO3BOJAIOT CYIECTBEHHO YMEHBUINTL 3PrOHOMHYECKHE NOKA3ATENH U CTOHMOCTh YCTPOIHCTBA B
LEJIOM.

Taknim obpa3om, paspaboTka CHCTEMBI ¢ MalbIMu SPrOHOMHYECKHMH NapaMeTpamH, HU3KHM
5HEPronoTPeCIEHHEM U CTOHMOCTHIO 0GECTIeYHBAIONIAs CKOPOCTHON MOHCK PaANOH3Ny4EHHIT B
MIHPOKOM [HATIA30HE YACTOT HMEET BBICOKYH) aKTyadbHOCTb. }

Cpenn paccMOTPeHHBIX METONOB HanuGOJee MOAXONAIUM sl PELIEHHsS MOCTABICHHOI 3a-
la4M ABIAETCS — NOCNeNOBATENbHbIN DM MOHHTOPHHT.

Onma w3 peanmsauuii nocnenosaresabHOro Merona M MOHuTOpHHIra [3,4] npennonaraer
CMELUCHHE CNIEKTPA NPHHATOTO PaiHOU3IYYEHUs B Pe3yJIbTaTe NpeodpasoBaHms ero YacToTsl ¢ Mo-
crenyroLlel KBanpaTypHOi Aemonynsuueii U 06paGoOTKM MOIYYEHHOro pesynb’ra'rav 1 poOBEIM
curHaibHbM npoueccopom (LCII). Vnpomensas CTpykTypHas cxema Takoro yCTpoiicTsa npen-
CTaBjieHa Ha puc.1. }

OcHOBHBIM y3710M yCTpOIicTBa siBJIsieTCsI KBAJIPATYPHbIH AEMOIYJISATOP, KOTOPIii paﬁm'ae'f
Ha MPOMEIKYTO4HOI 4aCTOTe U BbiENseT neiicTBuTeNbHYIO (/) 1 MBEHMYIO () H4acTH KOMIIEKCHOR
orndarouiell CUrHafa B T0JI0CE YaCTOT, KOTOpasi Ha3bIBAETCS MOJIOCOI napannensHoii 06paboTku.
Ilocne ananoro-undposoro npeobpasosanus uudpossie peannzaumu I u O perucTpHpyrTCs B na-
mari LICTI. Pacnionaras //Q - peannsauusiMu, npoueccop BEIMHCISET CMEKTP BXOAHOro pagHoCHr-
Hana, a TaKyke MONYNHpYIOuHe (YHKUMM, OTHCLIBAIOLINE IOBEIEHHE BO BPEMEHH AMITIMTYABI H
“aCTOTbI NPUHUMAEMOTO CHrHana. Jina paciunpenis 4acTOTHOTO AMANa3oHa Ha BXOJE aHAIM3aTOpa
OBBIYHO BKITFOYACTCS MOHIKAKOLMIT WM noBbImatouHit [T4, KOTOpbIH MEPEHOCHT CHEKTP BXOMHO-
IO panioCHrHaia Ha (PUKCHPOBAHHYIO MPOMEKYTOYHYIO YacToTy. B kauecTse Takux Expeoﬁpasoaa-
Teneil HCIOMb3YIOTCS PasiiyHbIE YCTPOHCTBA OT MPOCTHIX CXeM Ha 6ase cMecHTeNnel reHeparo-
POB 10 CrieLManu3upOBaHHbIX cHCTeM. DyHKIMN npeobpazoBaTeneii YacTo BBINONHSOT kanubpo-
BAHHLIC BXONHbIC TPAKTEI YCTPOHCTE DM MOHUTOPHHIA HIIH LIHPOKOAHAMA30HHDBIX IPHEMHHKOB C
BEIXONIOM Ha mpoMeskyTouHoH yactore 10,7 uau 21,4 MT,
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Puc.1. Yerpoiictso nociesosarensuoro DM MoruTOpHHTA ¢ KBA,APATYPHBIM AEMOAYJIATOPOM

Onucannpii TOAXO HMEET CAENYIOIHE HEXOCTATKH.

1. Huskasi CKOPOCTL CKAHHPOBAHHS BBHIY MOAHONO CKAHHPOBAHHSA BCEro IMAMA30Ha C MaK-
CHMaJILHO BO3MOSKHBIM YACTOTHBIM Pa3pEIIeHHeM HE3ABHCHMO OT HATHHHS PanHOH3IyUeHHS.

2. YMeHblIeHHe CKOPOCTH CKAHHPOBAHHSA H TOSBJICHNE yMOB KBAHTOBAHIIS BBHIY NpHMe-
HCHUSA HEeCKONbKUX aHaoro-uudpoBbIx npeobpasosateneii (AL u LICIT.
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Puc.2. Ananorosoe YCTPOKCTBO mocneaoBatebHOrO OM monuToprHra -
18 OCHOBE CYMIEPreTepOIHHHOrO pasonpHeMa :

CICROBATENBHBIN AHAMM3 ¢ HU3KO} paspemaromeii cnocobHocThio MyTeM repecTpoiiku H36npa;
TCLHOM CHCTEMBI, KpyMHOMAcIITabHmr fIOCCN0BATENIbHBIH aHANM3 ¢ BBICOKO] paspewaroinei

CIIOCOBHOCTSIO ¢ nepememenuen CNeKTpa no wkanie yacror u AJITOPUTM aNanTaiuy K TeKymei DM
obcranoske (pc. 3). :

Iocne MPENBAPHTENEHOTO yeueHus B IIHPOKOMONOCHOM TpakTe (ILIIT) uccnenyemsiit
curan S, (jw,) TOCTynaeT Ha BXOX MenkoMacmrabroro aHAIIN3ATOPA, KOTOPBII COCTOMT 13 me-

beCTpausaeMoro nomocosoro bunerpa (IMI®) ¢ wyacrorumm ko3 duunenToMm nepegayuy
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Elmi Macmuoalor.,

H

Puc.3. YerpoiicTso ANANTHBHO-IIOCIEA0BATENbHOrO DM MOHHTOPHHTA

KpynHomacrabuslii ananuzatop, MPCAHASHAYCH [UIA CKAHHPOBAHMS MOAAHANA30HA, B KO-
TOpoM ObiT OOHAPY3KEH PATHOCHTHAN M HEOGXOUM AU OTIPENENICHHS aPaMeTPOB COPMHUPOBaH-

!
Horo Ha Bbixone I[P curnana S, (j,) ¢ Boicokum acToTHEM paspeuennem. CoCTOMT U3 CHH-

Tesatopa yactor (CH), cmecurenst (Cwm), YCHJIHTEIS IPOMEKYTOYHON YaCTOThI (YITY), nonocosoro
dumnbrpa (IID) ¢ nocTosHHBIM YacToTHBIM ko3 duunentom nepenaun K [j®o,] (rme @,,~ po-

MEKYTOYHAs 4aCTOTa) H AMILIHTYIHOrO ACTEKTOPa U OPMHPOBATENA JOrHYECKOTO yposHs (Al u
@JIY 2). Iinst ckanuposanus B npenenax BeIOPaHHOrO NOAAHANA30HA Ha nepselii Bxon Cm nonaer-

!
€ CHTHA CO CNEKTPOM S, (j@,) ¢ Bbixona ITID, a Ha BTOPOii BXOZ — konebanue co CIEKTPOM

Seylj@py (m)] (tme m - HOMED MONIOCHI YACTOT B Mpeenax BbIOpaHHOIO NnoaaHanasoHa) ¢ BbIXOna

CU. O6Hapy>xenHsIii pagnocHryan nocTynaer Ha exon ALM, oundpossisaercs u oTobpaxaercs Ha
uHaukarope (M),

Kak BumHo u3 crpyktypHoii cxems: NipueMHKKa nepecrporika IMP® u CYU nomkao ocy-
HIECTBIIACTCS [0 ONpeAeNeHHOMy aNropHTMY, KOTOPBIH 3a1aeTCs ynpaBisroLiM yCcTpoiicTeom
(YY). YV moxer 6bits PCATN3OBAH KaK MOZYJb M3 MOCHENOBATENBHO COCAHHEHHOO MHKDO-
koutposuiepa (MK) u A1 YV suinonuser TPH OCHOBHbIE 3a7a4H.

1. ®opmmposanue ynpasnsionmx HanpsoxeHuit s [TID u CY,

2. ®opmuposanue naxera, conepakaniero HHQOPMaNHUIO O YacToTe panHousIyYeHns.

3. Peannsanms anropurma agantary k Tekywei DM obcranoske.

B xauectse ynpasnsomero curnana ansa TP u CY ncnonesyercs niI006pasHoe Hanpsi-
Kenne. Takoit hopmuposarens Taroke Mosker GoTs cobpan Ha ocHose MK 1 ALTIT [7]. YacroTupiit
AHATIA30H U CKOPOCTH CKAHHPOBAHMS 3ABHCAT COOTBETCTBEHHO OT NHANA30HA H3MEHEHHS HAPSKe-
HIS 1 KDYTU3HBI NapameTpos nH1000pasHoro Hanpsukenns. Takum 00pasoMm, ykasaHHbIe mapamer-
PbI MOTYT-ObITh H3MEHEHD! MPOrpaMMHBLIM kORoM, 3anucanubiM B MK. Takoii momxon [03BOJISIET
BBIOHPATH pasinuHble anropHTMBI paboThI yCTpOiicTRa.

DopmupoBanue nakera conmepalero HHPOPMALHI0 O YacToTe PanHou3NydeHHs ocy-
HECTBSETCA HENOCPEACTBEHHO MO KOMaHIAM Al u @IIY1 1 2, KOTOpbIE HEOBXOTHMEI JULb 115t

1eckas «1», B cayyae ne OOHapy:xeHHs - noruyeckuii «0y.
ANTOpHTM ajanTauun x Tekyieit OM obcranoBke Taxke peamusyerca B YV u noschsiercs
o puc 4. _
Pabora ycrpoiicrsa CONPOBOXKAAETCA UMKITHYECKHMH OOPALIEHHAMH K Gasam HCKJTFOHEHHBIX
NonnnanasoHoB u nonoc. Bass: (opmupyrotcs nons3osarenem s PeXHMEe amanTauuH A0 Havana
PaGotsl yerpoiicrsa. B PE3yJbTaTe Ha Tane MeNKOMacIuTabHOro aHa3a OCYLIECTBNAETCA NOCIIe-
loBaTeNbHBI MPOCMOTP BCErO 4aCTOTHOrO AHANA30HA 33 HCKIIOYEHHEM TeX MOMNHMANA30HOB, KO-
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TOpble ObLIH BHECEHBI B 0a3y MCKITIOYEHHbBIX NOARHAMA30HOB. AHAJIOMHYHBIM 06pa3oM Ha 3Tane
KpyMHOMAacCIITabHOrO aHami3a peannsyercs NOCICN0BATENBHEII IPOCMOTD BLIOPAHHOTO Ha TEPBoy
2Talle NONHANA30HA 33 HCKITIOYEHNEM TeX MOoJoC, KOTOpbI¢ ObUIH BHECEHBI B Gasy HCKITIOYeHHy

BaHHA BCEro 4acTOTHOrO AHANa30Ha O CPABHEHHIO C APYTHMH BHIAMH MOCNENOBATENLHOTO aHay.
34 TIpH HU3KHX 3PTOHOMHYECKHX XapaKTePHCTHKAX yCTpOIicTBa.
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Puc.4. K noscueno aNrOpHUTMAa aAANTALHH

I'pynmosoii curxan, KOTOPBIii MOKET NOCTYNaTh HAa BXOJ D, mosxker Gbith MpencTasiex
cnenyomum obpaszom: : '

*?c (ja-’c) = ZSc.n (jwcnn) (l)
n=1 2

rae N - MakcuManbHO BO3MOMXHOE KOJIMIECTBO CHTHAJIOB MOCTYNAOWIUX HA BXON I®, 7. - yo-

Mep curhanma, S, ,(j®,,) -cnextp M -ro curuana, MUt IPOCTOTBI IPHMEM YTO, KOMHYECTEO npu-
HHMAEMBIX CHIHAJIOB H KOJHYECTBO MOCIENOBATENLHO MPOCMATPHBAEMBIX MO/UIHANA3OHOB PaBHBL,

4 HOMEp CHrHaja COBNAafaeT ¢ HOMEPOM MOAAMANA3oHa. B COOTBETCTBHH C anrOPUTMOM paGoTHI
CHCTEMHBII1 ONEPaTop MeTKOMAacTabHOro aHANU3aTOpa MOXKET OBITh ONpenenen creayrommm o6-

pasom: |
T, = gK[;a)ﬂm(n)]{o[t ~(n~1) J—J[‘ “”%] i N )

'

Ze
N

rae T, - nepuon ckaumposanus yacTorHoro nuanasosa, O (f ) - bynxums Xssucaiina 8],

['pynnosoii curuan, nocrynaromHi Ha Bxox CM MoxeT 6bITh NPEACTABJIEH CHEeAYIOLHM
BbIPaJKeHHEM:

' M
S.(Jo.)=S, (jo.,)

m=1

rae M - konmuectso curnanos nocrynatonnx Ha Bxon Cm, M - Homep curnana, S, .(Ja,,) -

CHeKTp M - oro curhana. Kak u B MPeABIAYLIEM CITyHae ISt IPOCTOTHI IPHHSTO YTO, KOMHYECTRO _
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. ;_,;OB na Bxone CM U KOJIIMYECTBO MOCHEA0BATENbHO NPOCMATPHBAEMBIX MOJIOC PaBHbL, a HOMEp
curﬂana coBrangaerT ¢ Homepom rmonocel. CornacHo anroputmy paGoThbl CHCTEMHBIH OnepaTop
cﬂ;l:lﬂomacmTaGHOI‘O aHANM3aTopa MOXET OBbITH ONPe/IesIeH CENnYOUMM 06pasoM:

Kp

M T r.
z :K[fw,,p]-Z]Scrgbwcq(n:)]{o[r—(m—l)Me‘;V}—a[ﬁmm} | @)

CyicTeMHBIi OMEpaTop yCTPOHCTBA B LeioM OyAeT OnpenensiTbcs Kak MPOM3BENEeHHE CH-
eMHBIX 0TePaTopos ero y3os, T.e. 1 =1| - T, TIpu 3TOM ClIenyer yunTHIBATS TONLKO byHKUMH
cT

Xepucaiina B hopmyie (4):
&y M , .
Fi= K[jwnp]' iK[ijH(ﬂ(n)]' Z‘ISC;; [jmcl{(?n)]' 0—|} _(”I—* l) ﬁ—j{—g[r i m:f | (5)

TIpennoNnoKiM HTO, HA BXOA CHCTEMbI NOCTYNAET IPYNNOBO CHIHAN, KOTOPBIii ONHCHIBAET-
poipakerieM  (1). C  yuerom Beipaxkenus (5) cnekTp cHrHana Ha  BBIXOJE

T‘\' 1:\' -
S ja)w[t —(n-1) MfN] - B MOMEHT BPEMEHH [r—(nml)MN] Oyner onpenensitbes cieny

cA

.

roliM obpaszom: _
7, |
s {jwaaa[f -(n-1) ﬁJ} =8;(jw;) T =

N N M
= ZSc.n(.ff"c.n)'K[jwm ]'szfb‘m} (”)]' zSﬁv [ff"ﬁx (m)]x
n=l m=l

n=]
? T,
iz} iz

Srin (szd )3 Sr'iﬂ (.)‘fmr‘i.u ) * 0

0. Sy(j0,) =0 : ©)

U3 npencrasnentoit Boipakennem (6) GU3NKO-MaTEMaTHHECKOI UHTEPMPETALIHH aJanTHB-
HO-NoCneNoBaTENbHOrO YaCTOTHOTO aHAJH3A OYEBHIHO ClIeAyIOLiee AOMyIIEHHE: B MOMEHT BpeMe-

HH [:—(;:';])Iﬁn] Ha WHAMKATOpe OTOOpa’kkaeTcs ypoBeHb CHTHANA, OOYCIOBJEHHBIT CyMMOii
MN

BCEX ero cocTaBnsIOLIMX MONANAIOWMX B TONOCY npomnyckauus [1M. dpyrumu ciosamu, TOYHOCTb
H3MEpeHHil HeOCPEACTBEHHO ONPENENALTCS NoNoCoit nponyckanus IIM, yacTora KOTOPOil OCTaET-

CA oCTOsIHHOI B mpouecce paboTkl yCTpoiicTBa.

BBIBOJIbI §

Cpenn M3BECTHBIX METONOB JIETEKTHPOBAHMS PATHOM3NYYEHHIT MOCHEAOBATENbHbIN METON
o8nanaeT HaUMEHbLIMMH 9PrOHOMHYECKHMH XapaKTePUCTHKAMH U CTOHMOCTBIO. Ho AJIFOPHTM pa-
Gotl Takoro yerpoiicrsa He nossonser noduTHCA BHICOKOro GrICTpozeiicTus. Kpome Toro pac-
CMOTpeHHble BapHAHTBI TEXHHYECKOH pealu3aluH ITIOCIENOBATENBHOIO METONa OOECHedHBAIOT
POCMOTP OTHOCHTENBHO HE MIHPOKOTO AHAMA30HA '-laCTOT; IlpennoxxeHHoe ananTHBHO- .
N0Cen0BaTeNIbHOE YCTPOHCTBO ACTEKTHPOBAHNS PAAMOM3ITyueHuiH, 061anas HU3KHMH 3PTOHOMH-
HECKHMH XapaKkTEePHCTHKAMH H CTOHMOCTBIO, TAKKe 00ECMeUHBAET OTHOCHTENbHO BBICOKOE ObICT-
PozelicTBre. ITO MO3BONSET OOHAPYKUTH H H3IMEPHTDH TIAPAMETPHI KPAaTKOBPEMEHHBIX PaIHOU3IIY-
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ADAPTIV-ARDICIL ELEKTROMA ONIT MONITORINQ QURGUSU
R.A. Hasanov

Kicik erqonomik parametrlora, asagi enerji sarfiyyatna va dayaro malik vasitalardan
istifada etmakls radiogiialanmalarin siiratli ardicil axtarig va 1 Vin olunmast imkanlar: aragdirilir.
Olgma  arazisindaki elektromagnit  durumuna adaptasiya olma  algoritmi sayasinda ardicil
detektorlama metodiu qurgunun skanerloma siiratinin artila bilmasi asaslandirilir, Adaptiv-ardicil
elektromaqnit monitoring qurgusunun struktur sxemi Va onun sistem operatorunun riyazi modeli,
homginin ¢ixis reaksiyasi tciin ifada verilmisdir.

ADAPTIVE- SERIAL ELECT. RO;‘IM GNETIC MONIT ORING DEVICE
s R.A. Hasanoy

The possibility of high-speed serial search and detection of radio emissions using means
with small ergonomic parameters, low power consumption and cost is discussed. It is proved that
the scanning velocity of the device with serial detection method may be increased by using the ad-
aplation algorithm to electromagnetic environment on the measurements site. The block diagram of
adaptive- serial electromagnetic (EM) monitoring device and mathematical model of its system op-
erator and the expression for its output response are synthesized. ' .

Elmi Macmuoalar, s

| .KI IIPUMEHEHHWIO COBPEMEHHBIX IATUNKOB HANPS)XKEHUA U TOKA
B BOPTOBOM OBOPYJIOBAHUHU BO3IYUIHBIX CYZIOB

H.A. Hckengepos

Haumonansnas Axanemus ABHaumu

B pabome npoeeden cpasuumensuvisi ananuz noxazameneii mpaduyuonnbix u coepe-
MEHHBIX OGIMYUKOG HANPANCENUS U MOKa. IIposedens: uccaedosanus no npuxenenuio nempaou-
YUOHHBIX  OAMYUKOB:  INEKMPOONIMUYCCKIUX, MAZHUMOONMUYECKIL U MePMOINEKMPUYECCKUX
OGMYUKOG 6 CUCEME DACKMPOCHABIICEHUA B030VUNBIX cyoos (BC) u no paspabomre nosozo
HEMPAOUYUORHO20 OAMYUKA MOKA OCHOBANHO20 HA agpexme Keppa.

Beenenue

HanGosee mmpoko npuMeHseMbIMH 13 1aTYHKOB HATIPSUKEHHS 1 TOKA, OCHOBAHHBLIX Ha pas-
nnuHbIX Qu3NYecKnX s dexrax sBsIOTCH: - PE3UCTUBHBIE, EMKOCTHBIE H HHAYKTUBHBIE OCHOBAH-
Hpie Ha 3aKOHe OMa, - usmepuTeNbHbIe TPaHCPOPMATOPLI, OCHOBAHHEIE Ha 3pdekre anexrpomar-
HHTHON MHAYKLMH;, - NaTYHKH TOKA, OCHOBAHHbIE Ha addexre Xonna.

CyluecTByIOT alibTepHaTHBHbBIE BApHAHTBI TPAANLMOHHBIM TpaHc(opmaTopam. ITo naTumku
TOKA HA OCHOBE KaTymek Porosckoro, MAriHTOTPAH3HUCTOPEI M NATYHKH HANPSOKEHHS HA OCHOBE
€MKOCTHBIX H PE3HCTHUBHBIX JEIHUTENEl.

Jlist U3MEpeHHs BBICOKMX HANPSKEHHil H TOKOB B HaCTOsLIee BPEMs IPHMEHSIOT B OCHOB-
HOM, TPAAHLIHOHHEIE METONLI M CPENCTBA, KOTOPBIM NPHCYLIH pAll HEJOCTAaTKOB, HANWYHE KOTO-
PBIX B 3HAMHTEJILHOH MEPE 3aTPYIHAET HCMONL30BAHME H3MEPUTENBHBIX PHOOPOB OCHOBaHHle“Ha
dTHX npuHUMnax. Kpome Toro, Hpokoe BHeApeHHe B HACTOSLIEe BpeMsI LH(POBBIX TEXHOJIOTHII B
MPOLECC NpOM3BOACTBA, Mpeobpa3oBaHus, pacrpeneseHus u y4era 3JIeKTPO3HEeprun meﬁger co-
SHaHNA HOBBIX CpencTs ee peructpaumu. Ilostomy mocnennne rombl nposiBjifeTcs 60Mbwoi uHTe-
PCC K CO3NAHMIO BOJIOKOHHO-ONTHYECKHX M3MEpHTENEit HaNpsUKEHUST H TOKA, OCHOBAHHBIX Ha JJIEK-
TPOONTHYECKUX H MATHHTOONTHYECKHX Meroxax. Cosnamue H3MEPHTENEN, OCHOBAHHBIX HA JTHX
METONaX, CONPOBOMKNAETCS PSAOM NpPOGIIEM, CBA3AHHBIX KAK C KOHCTPYKLHEH H3MepHTeNs, TaK M
HEMOCPEACTBEHHO BLIOOPOM NMPHHLMNA H ONTHYECKOH CXEMBbI IS H3MEPEeHHsI COOTBETCTBYIOLIEro
Tuna nosns [1,2].

Hecmorpst Ha cnoxnocrn peanmsaum HETPAIULMOHHBIX U3MEpHTeNeil, B MOC/EHHE MO/l
HAXOMAT OYeHb LIHPOKOE MPHMEHEHHE HeTPANHIHOHHbIE NATUHKH BBICOKHX HANpPSKEHHIT H TOKOB,
OCHOBAHHBIC HA SNIEKTPOONTHYECKHX M MATHHTOONTHYECKIX addexrax.

Henvio oannoii pabome: sensercs NMPOBEACHHE CPABHUTENILHOIO aHanN3a 0cobeHHocTel |
OCHOBHBIX XapaKTEPHCTHK CYMIECTBYIOLIHX TPANHLHOHHBIX NATYHKOB, CXEM HX NPHMEHEHHS B
Boprosoi annapatype BC, nccnenoBanne HeTpamiLHOHHBIX DaTYHKOB 1 paspaborka momenu mat-
“HKa TOKd OCHOBaHHOTO HA MArHUTOONTHYECKOM s¢dexre Keppa.

DnekTpoonTiecKHM 3QheKTOM Ha3bIBAETCA M3MEHEHHE MOKa3aTeNns NpeOMIIeHH s Bellie-
CTBa nox neficTBieM BHeluHero SJICKTPHIECKOr0 MOJIA, & MArHHTOONTHYECKHM HA3BIBAETCH H3MeE-
HEHHE 3Toro mokasatens mox meHCTBHEM MArHHTHOrO noroka. Ecnu aToT nokasarens usmensiercs
HHEIHO ¢ u3MeHeHHeM HANPAIKEHHOCTH 3J1€KTPHYECKOrO 10/, TO HA3bIBACTCH JIHHEHHBIM 3JIeK-~
Tpoonmiueckum sddextom, un 3¢ dexrom Iokkensca. B ciayuae KBaZPaTHYHOH 3aBUCHMOCTH,
Ha3visaercs sddexrom Keppa. O dexr IMokkenbca HAOGMORAaETCH TONBK B kpucramnax Ge uenrpa
Cmmetpun, a sdpdext Keppa nabnronaercs, xak MPaBHJIO, B KPHCTANJIAX C LEHTPOM CHMMETPHIH H B
H30TponHbIX BelecTRax. -

Maruutoonruueckumu abdexramMu HCMOMB3yeMbIMH IS H3MEPEHHS TOKA SIBISIIOTCS  3(-
dekr Korrona-Mytona u s¢pdexr ®apanes. Sddexr Korrona-Myrona sensercs AHANIOrOM 3JIeK-
TPoonTiyeckoro sddexra Keppa, 1 enuunna Bosnukaromeit B MarHiTHOM nose OMTHYECKOIi aH H-
30Tponuu Bemecrra KBaZpaTHYHO 3aBUCHT OT MHAYKUHMHM MarHHTHOro nojs. M3-3a cna6oii 4yB-
CTBUTENBHOCTH 3TOT SddekT NPaKTHICCKHX NPUMEHEHHI B 3TOi obnacTH noka He Hamen DToT

.
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sdpdexr HCTIonB3yI0T YHCTO B Hay4YHbIX Hensx mus U3YI€HHA MarHMTHBIX Ccpof
MOneKyn, a taxxke ux KOMITJIeKCOB [1,2].

/la nepenayn [1,2].

Yaxe Gonee necsiru JIET paspabateiBaroTes Tpanchopmatope: Hanpsbkerus (TH) u toka ('TT)
ONTO3NEKTPOHHOrO THIIa OCHOBaHHBIE Ha HCIIONIB30BaHyK 3NEKTPo- u MarHuTO-onrHyeckux 3¢-

M NaTYHKaM OTkpbiBaroT BO3MOXHOCTH 11X NpHUMeHEHuUy,

1. Dateiki naprajenio

1.1. Tradiiiionnje dateiki naproajenis.

Jloboii gty Kax QyHKumonampup SJIEMEHT H3MepuTenLHO} CHCTeMBI nomken Bocnp'n—
HUMaTb u npeobpazosripary H3MepsieMyro BEIMYMHY, H ero mosxwo PaccmatprBare kak YCTpOii-
CTBO, COCTOsIEe 1YBCTBHTENBHOIO d51eMenT H IPOMEXYTOYHBIX npeoBpasoareei;. ‘

HAns mocrpoenns AATYHKOB M3MepeHus KOHTpPONIMpYyemoro flapameTpa ucnonw3yrores pas-
JIHYHbIE tbnanecxue 3pdexts. B AATYUKAX Hanpsokenus Oonbinee NpaKTHYECKOE MpHMenene
Haxonar cnepyromue pdexTor: 1) 3nempoanempnqecme; 2) 3nempomarmfmme; 3) anexrpome-
XaHu4eckue; 4) SJIEKTPOTENNOBEIE; 5) SJCKTPOONTHYeCK e [3.4]. "

Hopsanok H3Mepenns u BpiGop COOTBETCTBYIOMIErD Ty
Hanpsokenwuit, Tpy H3MEPeHIH 6onbimpx, OCODEHHO BbICOKHX

JIEKTPOHHBIE AaTYHKH Hanpﬂmemm, 0680]’!8‘1113&1‘0&”6 H,Hea.IIbHle raJIbBaHHYeCK

Pesncrupnmrii ACINTENb HANPSKeH S (PM). Campm pacnpocrpanennsmv NpaKTHy-

el L
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g CPUTb KaK MOCTOAHHOE, TaK M NMEpeMEHHOe Hanpsokenue. (puc.1,a). A npu KOHTpoJie

praErh T A SUKCHIS BO MHOTHX ClIy4asix CTAHOBMTCS Gojee HEeNnecoobpasHbIM HCMONBL30Ba-

o i urens [3,4]. Pesuctusupiii nennrens XapaxkTepusyercs koadpuumeHrom nee-

LEE eMK({)c;::;E;}e;MH pGBl!C,TdPOB -Riu Rz, unpn BEIOOpE PE3UCTOPOB HEOBXOMUMO YUYHTBIBATh

HiA — N

cne.uyfolﬂ-l H’[%K qepes.uenb PE3HCTOPOB nomKeH 6brre Ha 1-2 mopsiaka Bonbine, uem TOK Hsmegu-

' npubopa st TOro, 4To6bl 3TOT TOK He BIHAN HA mokasauus. M3mMepuTesbHbiii npubop

e 0€ 3HaUEHUE CONPOTHBIECHUS U MONYYAETCH, uTO K pesucropy R2 nonkmouen ewe

T atoror Yem Gonbure Bxoguoe CONPOTHBNEHHE H3MEPUTEIHLHOrO npubopa, Tem Gmke 06-

-y pGSHCTOEJ;eH}ie K conporusnenio R2. Hanpumep, sxommoe COMPOTHBIIEHHE 3nem~ponﬂbn§

e Conpmi;i Ha TONEBBIX TPAaH3MCTOPAX COTHH MEraom, a COMPOTUBJICHHE BHYTPEHHHX Liereii

Ilw;gs;gj;iux yeunureneii, KMOIT uudpossix MHKPOCXEM H HOBBIX NOKOJIEHMHIT MHKPOKOHTpPOJI-

one » -

epop ?ﬁ?ﬁiﬁﬁ?ﬁi&ﬁgﬁ R:iaﬁJ:({SP:);[Iprfene HEe NOJKHA ObITh CIHIIKOM 6omiwoi'1. Hanpuwmep,

ecau xoﬁ"rpomrpyemc;e Hanpsxkenue B npenenax 1000B, ecnn Tox nponycgﬁen;b;i:} gg%eanonf;:;:g;

BBIOpaTh 1MA, TO npu 3TOM 0BIwEe COTPOTHBIICHHE NENUTENs P ;!]gnpsm: u

IMoM, a MOLIHOCTb paccenBaemast Ha nennrese Oyner cocraBnsTs 1BT. S cotopoe
3. Ilpu noctpoenun aenurens HY?KHO yYNTBIBATb HANpsKEHUE MPOGOs p pa,

JIOJKHO OBITh C HEKOTOPBIM 3amacoMm oo bIIE HEM H3MEPSIEMOE HaNpsiKEHHE. N
Tounocts m3mepenns 3asucit or COTpPOTHBIIEHHS M TEPMOCTAOUIBLHOCTH TOrO p

JICHH, H [TO3TOMY BCE 3TH PE3UCTOPbI NOMKHbI GbITE BblC(lKOTO‘IHbIMH . § sror. ome.
Hocmouncmea pesucrusroro ACIMTENA - WHPOKHUIL IHANa30H HaNpsukenuii 1 ya ° M > cza_

AEJSIeMBI HOMUHAIAMU PE3HCTOPOB;~ BBICOKAs TOYHOCTS, OnpenenseMas TOYHOCTBIO H Tep

GHIbHOCTLIO pesucTopos: - H3MCPACT NOCTOSIHHOE U NEPEMEHHOe HAMpsKEHHe, } oo
Hedocmamuu: - OTCYTCTBYET rallbBaHHYECKasi Pas3BA3ka - NPpH B3aHMOAEHCTBUH C IO

HeobxoaHMo NMPENYCMOTPETD 3aLUUTY MONb30BaTeNs, 16O ;;fzzfgaam rajbBaHHYECKYIO pa3

;= i ODycCoBICHHBIH NTOTEpeli MOMHOCTH B :
> Hl;ﬁ:ﬁ: fnl;lff;al?gameum Ha ocHoBe 3)dexTa Xoana, Cytb addexra Xonna 3aKJIIOYAETCS B

Hueckas passsska [1,2,5,6].
eCTeCTBSE)Ea:KI?;I(ZZ%L}; :gme*r Epoxsmmgcn TAKXKE B META/NIAX, OOHAKO cymecrze;ﬂngg{c?:n:e;;:
B nonynposonuukax. Hanpumep, wis MeZn HanpsokeHue Xoma cocTaBnsier +24 m ’ TOK,a o i
nonynposoxtika — cabimue +110 MB/kIc (¢ yuérom nanpasnennii Marﬂmlioro nons X’ o
BOnHe nocratouno mng TIOCTPOCHHS! NPOMBILLIEHHBIX MaTYHKOB. B NHHEHHbIX DaT4nKax o.r; e
3.1.C. mPONOpUHOHAbHA TIPHIIOXKEHHOMY MarHHTHOMY IO, 33 HCKITIOYEeHHeM PEXHUMOB CHMM
PHYHOIrO Hacbimenus. Hanpsxenne Xonma OnpenenneTcs Kax:

U=kiyB
= , B — marnuthas unp KLUHST,
ek rﬁgﬁg’;;ﬁ:; Ef,ojgj;zst H npenmnonaras nyuﬂeﬁnyro 3aBHCHMOCTb MesK1y Hsmepael\z:m; ::;
KOM [, 1 umnykumeit B s BOSJYLIHOM 3330pe, NOCTHIACTCS THHEHHAS 3aBHCHMOCTD HanpsHx

Omna U ot usmepsiemoro Toka I, CO31aBAEMOTO MArHUTHBIM MOMEM. —
Ans cosnanust Gonee HYBCTBHTEJILHOTO AaTunka Xomina HCTIOJIB3YETCSl MArHHTONPOBOS,

' BbI-
Aatauk Xonna, u npn sTom MOMYHaeTCA NaTYHK TOKa OTKPLITOro Tama, Yacro Aatunk XoJuia Bp
; i it [5,6].
TonHseTCs BMecTe ¢ HHTErpanbHOIT MHKpOCXeMoii [, 5 i
Ecnu no6asurs na CepaeyHNK (MarHHTONpoBo) 0BMOTKY H NyCTHTB NO Hei T(%K, np(;zgg
UHOHANBHEI H3MEPAEMOMY TOKY, 3TOT TOK MO3BOJIUT CKOMIEHCHPOBATh HCKAXEHHS, 0 ycngmie '
Hble noamarunuupanmen cepneunnka. Eciu k 31011 06MoTke mogsectn H3MEpAEMOe HaNpsiK "
€ Aatunka Xosnna, pacnoraraeMoro B paspese cepnevnika cHIMaTh 3.1.C., PAMO nponopuuor{@
=8
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Elmi Macmualor..........
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HOe TOKY, coananaemomy 3THM HanpsxeHue, TOrOa MONYYHUTCA JaTYHK HanpskeH
CTOHHCTBOM TaKOro AaT4YHKa ABnseTrcs NPOCTOTa H BBICOKAS ‘I)FBCTBHTCJTI)HOCTI:, a HelIOCT&TKQM 3
Haau4ue noaMarHH4YHUBaHHs CepledyHuka,

C uenbio ymenbmenus susmus BHELIHUX MArHHTHBIX noneil, a Takke mus YApomweny,

et L LTI T ]

e I

MOHTa)Xa 4acTo npumeHsercss cepheunnk, Pasnenenublii Ha 2 yactu ¢ aByms 3a3opamu H 1By |

AaTyukamu Xomnna, Bnaronaps STOMy, Hanpsikenne XOnna, BhI3BAHHOE M3MEPSEMBIM TOKOM B 0f,

HX natuukax Xojna CymMMupyercs, a HanpsKeHus, NPoUCXonsiluue or NapasHuTHLIX noneﬁ, B3anmy,
KOM [ICHCUPYIOTCH,

MCIUBAIOT BBICOKYIO TOYHOCTD, B HECKObKO pas Gonee wmpokyo flonoCy mponyckanust u, kag
TPABHIIO, HE HMEIOT BBIXOAHOTO CMeeHUs pu HyneBoM Toke. Ilpu 3toMm nx 4YBCTBUTENILHOCT},
MPAMO TPOTIOPUHOHANBHA YHCIY BUTKOB KOMIEHCHPYIOLIeH 06MOTKIL. -

OcHoBHBIMK 0coGeHHOCTIMH AATIHKOB XO/1a ABNAIOTCA: - BO3MOKHOCTE OeCKOHTaKTHEIX
USMEPEHUI; ~ OTCYTCTBMe rajbBaHHYECKO] CBA3H MEKIY BXOAHBIM M BBIXOMHBIM CHTHaNaMH; -
BOSMOMHOCTDL HCCIIEROBaHHS pacIpeneneHns TOKa; - OTCYTCTBHE 0BMOTOK;- BOIMOKHOCTE H3Mepe-
HHUS JIIO6Oro curuana: TIOCTOSIHHOrO, MepeMEeHHOro U AMITyIECHOTO NPOU3BONBHOI (hOPMBI; - Heop.
XOANMOCTL BHEIIHEr0 HCTOYHHKA MHTAHNA, - rPOMOSHKHIT Cepreunuk; - HYBCTBHUTENIbHOCTD k
BHELUHUM MOMEXaM; - OTHOCHTENBHO BBICOKAs CTOMMOCT.

INEKTPOHHBIH AaTyHK Hanpszxenust (9H). Taxoii nartunx npencrasnser coboii anek-
TPOHHOE yCTPOIicTBO, BHYTpH KOTOpOro UMEeTCs H JenuTens HANPKEHUS, U yeunurenu (kak npa-
BUJIO, HA OMEPALMOHHBIX YCHMUTESIX (OV)), u 6nok FAJIbBAHUYECKOH Pa3BA3KU M cxema H30JIHpOo-
BAaHHOIO MHUTaHHsl BCETO 3TOr0 yeTpoiicTsa (puc.1,8)
Ilpenensnvie 3uavenns BRIXOMHBIX NIAPAMETPOB 3/1EKTPOHHBIX JATHIHKOR omnpenensercs sje-
It Ga3oit ycrpoiictea, Hanpumep, y 9/1H, focTpoerHoro Ha OV ¢ Hanpsskennem muTanms
+135B, BbIXOnHOE HANPSKEHHE MOKET H3MEHSTHCS B npenenax -10B + 10B, naxe mosker JOXOIOHTh
zo -13B + 13B. Ipombimiennsre o6pas b1 OJTH 06b14H0 GbiBatoT ¢ BBIXOOM MO HanpsHKkeHuUo 0-
10B, a no toky 0-10MA. V OIH naruynxos NPAKTHYECKH OTCYTCTBYIOT HENOCTAaTKH, nmpuCymHe

OUICHD COKHBIM M OY€Hb TOPOrHM [1,2,3,4].
Ha pucynke 1 npusenens: cxemp BKJIFOUEHHUA PACCMOTPEHHBIX AATYHKOR HaTPAKEHHS.

6) - B)
Puc.1. Tpaguuuonnsic qatuuxn HANPSDKCHHA H HX CXCMBI BK/IOYCHES, e
a) CxeMma pesHcTHBHOrO eauTens Hanpsvkenus; 6) [atunk nanpsaxenus ¢ HCTIOMb30BAHUEM AATYH-
Ka Xonna; B) DnexTponnsii nartymx HaNpsDKeHMS

us (puc.1,6). '

e

e 1 H3OJIALHOHHBIH TpaHchopMaTop, obecreyHBAIOIMIT HIONAUMIO MEXKIY BbICO-
puaHbIe HEH ePBHYHBIMH) U HU3KOBONBTHBIMH (BTOPHYHBIMH) LEISIMH. .
KOBOJIBTHBIMH (n in'mp Hanpsikenns (TH). Ilpu usmepennn odeHb BLICOKMX HampssKeHMid,
. TpaH:aneoﬁic‘nonwye'rcst TH, npeacrasnsiomuii coGoii oObrHbI TpaHCHOPMATOP, OCHOB-
GG HE aboTbl KOTOPOrO ABNSAETCS PEXMM XONOCTOrO Xona. Kiace TOYHOCTH TaKoro
HbIM Pe}K”MO: ap:;aBHCHT ot pabouero yuyactka XapakTePHCTHKH HAMArHHYHBAHUSA, U NIpPUYEM, YeM
rpaschopNa” I{prI CEpACUHNKA, TeM JIy4lue ero YaCTOTHBIC XapaKTEPHCTHKH.
s if y4acToK xapaK"repncmrm HAMAarHHYHBAHUS YaCTO MOYKET NMPHBECTH K HCKAKEHUIO
Pai?::ﬂa?’ BONBUIMHCTBA TPAHC(OPMATOPOB HAMpPSIKEHMS MPAKTHUECKH He MPOIYCKAOT
i THAjIoB, T.¢. MMEIOT OrPAHUICHHYIO YAaCTOTHYIO XapaKTePHCTHKY. D10 o0yciaBinBa-
i p—" C”u HA IEDEMATHHYHBAHHE B METANTHIECKOM cepaednuke. Ilpu otom, wem ToHbue
erc}:;.rrl;(:;ﬁp:;:meqmma TEM JIyqII€ ero 4acTOTHBIe XapakTepuCcTHKH. Knacc TOYHOCTH OOBMMHBIX
oA ;1m 3.
TpaH@Eg?;ﬁﬁ:::i::;zﬁagggdgﬁ% imanason pabounx Hanpsoxenuit (10 coten KB 1 Bbiwe);
-ﬂocra'ro‘iHO‘Bblﬁ:’;:jl.ﬂ 1"3 H:g‘;?::: C::" gl'?;:;zz(iiﬁﬂoﬁ NOJIOCE 4aCTOT M TOJBKO C IEPEMEHHBIM
Hanpﬂm}éﬁice)g%ﬂua;co C§meCTByIOT TPAHC(OPMATOPEI MOCTOSHHOIO TOKA, OTIHYAIOLIHECs CTPyK-

TypO#i U Ha3bIBAEMbI€ MATHHTHBIMH YCHINTENAMHU [3,4].

REHHS
1.2. HeTpaanuuoHHbIe AATHHKH HAIPSIK )
OnTo3eKTPOHNBbIE TPAHC(OPMATOPDLI HANPSIKEHIIsE (OTH). OnTo21eKTpOHHbIE TPAHC

TaB
opmatopsl Hanpsukenust (TH) u Toxa (TT) umeror npumepso OQUHAKOBYIO CTPYKTYPY. B co(c(:: a;
TaKHX NATYHKOB BXOAHT UCTOYHHK MONASPH3OBAHHOIO CBETA, ONTHYECKH AKTHBHBII MaTep“MeHEo
7ia) BBITOJIHAKOWUI POJIb 3JIEKTPO- WM MATHHTOONTHYECKOrO npeobpa3oBaTeisi COOTBETCTB ,
aHaJIM3aTop cBeTa U horonpeobpasoBaTenbHOe ycrpoiictso [1,2,7]. 5 over.
B onTosnekTpoHHbIX TpancopMaTopa HanpsKeHUs (puc. 2) cBeToBOI MOTOK MOZy " l]:gTO
CAl DNICKTPHYECKHM TIOJIEM B aKTHBHOM MaTepHalie, PacrooKeHHOM MEXIY 3NEKTPOAAMH,
ue [7,10,11,12].
bIM NMPHJIOKEHO H3IMEPSAEMOE HAMPSIKEH 10,11, - ]
p bnaronmaps kBampatuunocTs spdpexra Keppa, nepemeﬂﬂoeuanelcrpuqecwe I;pne Mgu:)%c; acz
naszepa OymeT BBI3LIBATE B 3TOM BELIECTBE MOSBJIEHHE ONTHYECKOIl fmnsor_ponmi. é JIerx sk
PYKHTb, NpOMyCKas JIy4 4Yepe3 BELIECTBO, HAXOMSMLIEECs MO BO3AEHCTBHEM MOLIHOTrO nasep
, it “onTHYecKHM .
obnyuenns. Takoii adexr Keppa HazeisatoT “onr ”
DNEKTPOONTHYECKHE AATYHKH HA OCHOBE spdexros Keppa u [Tokkenbca uMeroT npumegxe
ORMHAKOBYIO CTPYKTYPY M COCTaB, HO OTIAMYAKOTCS BHAOM ONTHYECKH AKTHBHOIO BELIeCTRa N
i X uc. 2).
MOM MOAK/IIOYEHHS H3MEPSAEMOrO HANPSIKEHUs (p _
CpasuurenbHas oneHka NapaMeTpoB PasIHYHbIX JATYMKOB HANPXKEHHs NpHBeneHa B Tab

JHIe 1.

g

KTP! o < cBETA, 2 -
Puc. 2. Jnexrpoontieckue npeobpasosaremu Keppa (a) u IMoxkensca (6) : 1 ‘ ::cmquu;ﬂ (:,1 };’1; ',aTe-
Nonspu3arop ceera; 3 - JNEKTPOAB!, K KOTOPHIM NPHIOKEHO umepximoe HanNPAKCHHE, 4 - aKTH ;
PHam; 5 - anamusarop nospusaunH; 6 - poronpueMHHK; 7 ~BHIXOAHOMH 3NCMEHT,

.

2.0630p AATUHKOB TOKA

2.1.TpaagnuuoHHbIE AATYHKH TOKA N
Pesncrusubie aaTunin. JleiicTBie TAKMX 1aTYHKOB OCHOBAHO HA MOSBJIEHNH pasHOCTH I

HHEM),
TCHUHANOB Ha 32KMMAX PE3HCTHBHOTO WIYHTA (PE3HCTOPA C HHIKHM 3TAOHHBIM CONPOTHUBJIEHHEM)
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WIyHTOM, Gnaromaps npumeneHuo 4-X KOHTaKTHOI KOHCTpyk1uu u 4
KIKYeHHs pesucTopa k KOHTpoJIpyemoii uenu u H3MEpUTENbHOMY M
PESHCTHBHLI WyHT copepskut PESHCTHBHYIO U KOHTaKTHyro 4acThb, Npw
ACPIKUT 1BA TOKOBBIX H /1B TOTEHLINANbHbIX KOHTAKTa. JlaHHas KOHCTpY
pe3HcTHBHBIE npeoBpasosarenn, NpelnasHaveHHrle g H3MepeHHs
HAarpysku no 4-x 3axuMHoil cxeme (puc.3,a). Takoii AATYHUK uMeer 2 Tok
(13mepuTenbHbx) KOHTAaKTa, ¢ KOTOPBIX CHuMaeTcs HAaNpsKEHHe, npsam

Gouemy Toky. Hmenno Onarozaps Takoii KOHCTpyKLMH uepes norenima
Kaet Gosbi1oit Tok,

HEM KOHTaKTHas HacTh ¢q,

Tabauua 1
Tun Ananazon Tounocts | Monoca Buemnmii [Tanssan. Usmepenue |

AaT4HKa H3MEPSIEMBIX H3Mepe- | €actor | mcrounmk yecKas HOCTOSAHHOTO
HANPSHKEHUS HanpsskeHui Hug, % [HTAHHA | paseaska | HanpskeHus
PIH Ho Heckombkux kB 0.1-2% |mmpoxas HET HET BO3MOKHO .
TH Ho cotuu xB 0,5 -3 |orpanmucy HET €CTh HCBO3MOMKHO

OH Ho Heckonpkux kB 0.1-1% |mmpoxas €CTh €CTh BO3MOKHO

OTH Jo 10’B 0,1 - 1% |mmpoxas €CTh eCTh BO3MOJKHO

HMYILECTBEHHO PE3HCTHBHBIE wyutsr (PI) Bemonusnor u3 MaHraHuHa (TepMOCTaGU BB crnas
Ha oCHOBE Menu (okoso 85 %) ¢ nobaskoii Mapraxua (Mn) (1 1,5—13,5 %) u nukens (Ni) (2,5—3,5
%)), obnanaroumm MAJIbIM TeMIepaTypHbIM ko3hdunnenToM conpornBnenns [2]. Pesucrusnpii
WYHT ANs Lenu TepeMeHHoro Toka BEIET ceOs Kak maccHBHbIL npeodpasosatens, p KOTOpOM mpn

o L C R Cax
~ 2mh i
T @ $ ’I“E ; @ )
@ e ,f. @ Uiy
[z S KN F)
a) 6)

Puc. 3: Pesucrusurie AATIHKH H CXEMBI X BRITIOUCHHS

a) Tunuunag KOHCTPYKIHA 4-X 3aKuMHOTO wyHTa: | - MaccuBHbie

2 - TOKOBBIE SKUMEL3 ~ OTEHIHANL HBIE SUKHMBL; 4 — MaHTaHHHOBBIE NIaCTHHBI
6) Brmouenne uyrra ¢ HenonbsoBanuenm OV B kauectse yeuaurens

OcHoBHble oocmouncmeq PE3HCTHBHBIX NaTYHKOB Toka: - JIHHelHas XapaKTepHCTHKa; - npocToTa
M3TOTOBJIEHHS; ~ OrpemHOCTS USMEpeHns Menbie 1 %:; - puskas CTOMMOCTS;
Heoocmamxany ABJIAKOTCS. - OTCYTCTBHE FanbBaHHYECKOI

MCIHBIC acT HHBEIL,

> MOSBONAIOLLYIO CBECTH K MHHMMYMy notepy, obycrosnenny, |
"X SUKHMHOI cXeMbl ngy, |
onymo. B nanxom Cltyuge f

e

Elmi Macmuolor.

— aHne pa3paboTHHKOB GJAroAaps CBOMM OYEBHIHBIM MPEHMYLIECTBAM nepen Apy
mahBts B0 OCATCA HU3Kas CTOUMOCTB, BbICOKAs THHEHHOCTh U MTOMEX03aIHIIEHHOCTD, .
pil KB OT:{cnmoc*m OT TpeOyeMOro HanpsukeHHs Ha BhIXOAE AATYHKA NOAGHpaeTcs Hy}KHOGHCpH

B sant H5i TOKa C MOMOUIBIO TAKHX LIYHTOB,
51 TIOBBILIEHHS TOUHOCTH H3MEPeH
AEOINRIGRIS SR s ebyercs ucnonb3osats ycunurenn. Bonee mupoko MPHMEHSAIOTCS CXEMBI
i bl nsrxy (OVY) ¢ Gonee ycroiitunsbiMu napamerpamMu i (HKCHPOBaHHBIM KO-
o yorsens T i1 ko3 duLKEeHT yeHienus B npe-
i nToM ycunenust. [Ipu 5ToM, nocratouno umers cpenmmii o (T
" . a pucyHke 2,06. -
LM HOro wyHta ¢ OY npusenex Ha p ;
KOUEHHS PE3HCTHUB y
B e i 1 OY npuxonurcs nuratsh ot
e i curdan Oyaer Gunonsphbli u pin
MmepeHHH NEPEMEHHOrO TOKa, BBIXOIHOI Y
HOTO HCTOYHHKA MTUTAHMUS. e
ﬂByxnoE‘s;)p"lB}mTeﬂbele XAPAKTEPHCTHKH PE3HCTHBHBIX AaT4nKoB. TpeGoBanus nosb ;LII3 o
& 0 _
I 1 LIEHe NPHUBENH K TOMY, UT
€HHS NpH MajbIxX rabapurax
CTH U JTHHEHHOCTH u3Mep b I
Momﬂgﬂn CHIIOBOIT npeobpasoBaTenbHOH TEXHHKH CHOBA OBPATHANCH K HCI‘IE}J'IBSOB ommﬁ o
Bomgbrx JATYHKOB. JTO CTANO BO3MOXKHbBIM 61arogaps BO3MOXKHOCTAM CHIIOBOIL SNEKTP
CTHB » 1
bl U PE3HCTHBHbIE LIYHTHL.
1pOBaTh CHJIOBbIE NPHOOD cassmaer. o
o pCpaBHeuue CTOMMOCTH PE3HCTHBHOIO CEHCOpPA C TPAHCHOPMATOPOM TOKA TI0 :?{Te d
BbIi, KaK MPABHJI0, SKOHOMHYECKH siBAETCs Gotee BhronubiM. TIpu 3ToM ero :‘capB Hagr o
g:ibIBZ;IOTCH COM3MEPHMbIMH HIIH Jaxe JydiuMe. 90% peaucmgﬂblx CEHCOpOB
BpeMs, HCMOIB3YIOTCA B Npeodpa3opaTensx ¢ TOKOM 10 100 A ('ra?;;Bgﬁmb ot 10 30250 A. «rrq
, €YATHBIX IUTAT MOTYT Il , UTO
CuuTaercs, 4T0 MeJHbIE TPACCH! T - ot s
IM tyHTOM. Taknm o6p
M3MEPEHHs TOKA C PE3UCTHBHE
N03BOJIAET PEATH3OBATH CXEMY o
BAPHAHT MOXET OKa3aThCs ropaszio Gosiee KOMMAKTHBIM 110 cpaBHeHuo ¢ TT (Ejﬁ(ﬁ;T]a Cossha 1725
H BaH B CHCTEME 3JIEKTPONHTAHHUS
PacecmoTpenHsit npunHLun Henonb30 | oeena 12
¢ cicremoii Garmin G1000, nockoiibky Ha 60pTy JAHHOrO camoneTa Bce %%rp:a‘:::;:nmgoﬂwymmﬂ
HBIX
< - OsiHHOrO Toka. Ha marucrpans :
Ha HU3KOe HamnpskeHue — 28B mocr o e
PESUCTHBHBIC NATYHKH B LIEMAX KOHTPOI MapaMeTpOB aKKyMyJSTOPHBIX GaTapee
HbIX noTpebuTerneii. i
I];I:;K B HA3€MHOM 3JIEKTPOOOOpPYIOBaHIH, TaK H B GOPTOBOM, 115 3ﬂe1crpnqec$::ﬂ;1: o

norpeduteneit, rne paGouue Toku He npeBbImAOT S0A M Bonee, uenecoobpasto npu p

CTHBHBIE LIYHTBI 1711 H3MEPUTENBHOMN U 3aHIHTHOMN annaparypel O HOBA TexHo.
PaspaGorka Gonee MOLIHBIX LIYHTOB CTana BO3MOXKHOI TOIBKO C IOM Ly xito-
i i TF
JIOTHYECKHX W KOHCTPYKTOPCKHX petnenuii. Kommanus Siemens Drive Techg}ologles :g:;}f;cmnonb
KOHTpOJIsA (pasHbIX -
C HOCTBIO 132 kBT, B kOTOpOM H13
PbIHOK npeobpazosaTessb ¢ Mol : L
e monynu. TexHonorus uamep

30BaHbl UIYHTBI, BCTPOEHHBIE B CHIIOBBI e

MOLUbIO HHTErpaNbHBIX PE3MCTHBHBIX HATYHKOB ObLIA pasgasﬁgrana B XOZ€ COBMECT
BaHuii kommanuii Siemens, SEMIKRON u Isabell?nlF;%tt::p[e;m,m]émeT coiol pascijopmrop, nepe

HbIii
Tpauncdopmaropsr Toka Usmepurens .

BHYHAs O%Mbma KOTOPOro MOAKIOYAETCS K UCTOYMHHKY TOKA, @ BTOPHYHAA 0OMOTKa 3

Ha n3mMepuTenbHe mpuGOP WM YCTPOIiCTBA 3a1MTHOI ABTOMATHKH. Emon
Kak ussecrno, pabora TT xapaxrepusyercs YPaBHEHHEM HaMarHHy :

Lw, + Lw, = Ly Wy,

i i aw;uws
Tne: lya - TOk HaMaramausanus; 1; u > - TOKU B NIEPBHYHOI H BTOPHYHOIT 0OMOTKax, ]
KOMH4eCTBO BUTKOB MEPBHYHOI H BTOPHYHOI 0GMOTKH, c%mser;;?:;;rogo S
1 TOK TpaHchHopMH : e
W3 BbIpakeHHst BHIHO, YTO MEPBHYHb o
BaHHs, CO34aI0LIEro p
HPOBaHME TOKA HAMArHUYH ! i
NOJHOCTBIO - 4acTh ero yXomur Ha dopm e
MaruuTHeIf notok B cepaeunuke TT. B TT NIPOBOJI C H3MEPAEMBIM TOKOM };rrp;le'r pons nep
2 i 4.,a).
0BMoTKH, a cHrHanbHas 06MOTKa Ha CepIeYHHUKE BTOPUYHOIT OGM(é)TaI;i; (S;E:pu,qnoro —
’ HUSl B BEJIMYHHY H >
Bce BhILIEONUCAaHHOE BHOCHT HCKAkKe o
€NIsieT TOYHOCTh P
HHA TOKQ HAMarHUIHBaHHs ONpen
TEM CambIM IOrpemHoCTh (MMEHHO BeJHy o
IT). u Hecmo?pa Ha TO, YTO B peNEHHbIX 3aLIHTaX TOYHOCTh TPAHCHOPMALMH HMEET rop

=41 -
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Tomamlljln (P3A), a takxe nx JIOXKHOE nelicTBre 1y OTKa3 [2,9]. 3
ACAILHBIM PEKHMOM PaBoTh H3MepuTenvHoro TT seasercs pPe€xuM kopotkoro 3aMp;
Ka.

Ta6mmua 2
CpaBnenue OCHOBHBIX NOKa3areneii TpchcbopmaTopa TOKa U PE3HCTUBHOrO IIYHTA

OrHocurenpnag CTOHMOCTE ITote i ocTH) |
pH (ot oBimeii Mo,
- Tok, A 0-1 | 1-10 | 10-100 | 100-250 1 10 100 3 253?“
] baucgopmarop, % 100 100 100 100 7 2 0,3 0,14
C3UCTHBHBI WwiyHT, | 220- | ~45 =75 = ; 5
L o = 75 90 0,3 0,8 0,9 0,9

HAamuuru mora na ocnose shperma Xonna ATX). Kpome PaccMOTpeHHBIX BHROR dyiuxé

CTBYIOT
BMC}; Kaﬂnirqnxn Xounna C pasnensemeiM cepaeunukom (puc.4,6,8) -ogmako ux CTOUMOCThL OYeHs
: raHbBa;m !?Mﬂatmen Allegl;o BLIMYCKaIOTCs natumkn Xoja ¢ HHTEIPHPOBAHHOI CHITOBO! 1empro
= ki CCKOH pasBsi3koit 2,1kB u 3xB. Bsuny ceoux mamsix Pa3MepoB oHu He obecneunsaror
(;;} TOYHOCTH, HO 3aTO KOMMAKTHBI 1 TIPOCTE! B HCIONB30BaHMY) [2,5,6] b
ocmou - DO
I v cu L:;z;iraovsoszv;%mlﬂ(;)gr; OeCKOHTaKTHBIX H3MEPeHUH; - mupokuit guanason H3Meps-
H 10 50-100xI"u u BoIme: - H3Me 7
; Aer i

e O PAET MOCTOAHHBIN [ NePEeMEHHBIH TOK, -
Heo ;-
wvncns ocmamxi: - Heo6XoaUMOCTE BHEIIHEro HCTOYHUKE NHTaHus; rpoMo3akuii CePIEYHHK; -

y HTEJIbHOCTB K BHEINHNM TomMexam; - oTHOCHTENbHO BBICOKAST CTOMMOCTD, ’

L e e

...c.;nmoii HAMarHHYCHHOCTH NOCNE NEPerpy3kH, IMMPOKHH 4YacTOTHBIA Auana3oH Onaropaps

e MHAyKTHBHOCTH MarHUTOPE3UCTOpPOB [2,6].

HI?BK-OHI(anmm:a Pozoscrozo (KP). C Touxn 3penus npumenenus KP ssnsercs Gonee COBpPEMEH-
; ;1 MepCMeKTHBHBIM JaT4ynKoM Toka. OHa npeacrasisier coGoii TOPOMA ¢ BO3AYUIHBIM Ceprey-

o M. C paaﬂomepuoﬁ HAMOTKO# BUTKOB (puc.4,n). Konus KaTYLIKU BBIBOASITCS BMECTE W 3aMbl-

:;ﬁ?rcs; yepe3 Harpy3ky. KP omnuyaercs or TT siBiisieTcst TO, 4TO B y HEE OIHOBUTKOBAS nepBUYHAs

o6morxa [2,8,9].
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a) 6)

Puc. 4. KoHCTPYKTHBHBIH BHI U CXEMBI BKTIOUSHHS JATIHKOB TOKA: a) Tpascdopmartopa Toxa; 6)

parquka X0711a ¢ MATHHTONPOBOAOM; B) AaTunka XO0a ¢ Pa3ae/cHHbIM CCPACTHHKOM H CXEMO obpabor-
KH; T) MarHHTOPE3UCTOPa; A) Karymku Porosekoro.

B) r) )

B karynike, KOTOpas OKpyKaeT MPOBOAHHK C H3MEPAEMBIM TOKOM, MPH 3aMBIKAHHUIT KOHTYpa
HaBORUTCS 3. M. C. COrNacHo 3akoHy Amnepa JuHelHbI HHTErpans HaNpsKEHHOCTH MArHHTHOTO
nojisi 110 J0OOMY 3aMKHYTOMY KOHTYPY PaBeH MOJHOMY TOKY Hepe3 NOBEPXHOCTh, OrPaHHYEHHYIO
3THM KOHTYPOM. A CBfI3b MEXAy MAarHHTHBIM MOTOKOM @ U HATIPSIKEHHOCTHIO MATHUTHOIO s &

ONPEnCHAETCH CAEAYIOITHM BbIpaKEHHEM

®=ﬂ‘poxﬁds:poxAxn§del

e H — HanpsKeHHOCTb MarHUTHOrO nons. dS = 4 X n X dl (A - nonepeuHas nuowmank 3neMeH-

TapHO#H CEKIHH; 71 — YMCIO BUTKOB B CEKLMH ITHHOI d/ ).
B 3amMKHYTOM KOHTYpe 3a CHET 3NEKTPHYECKOro MONsA HABEAEHHOrO NpH U3MEHEHHH Mar-

HHTHOTO IMOJIs TOKA BO3HHMKAET 3. 1. C. OnpeﬂeﬂﬂeMblﬁ ;

__ 4o dl_ I
EETE T S TARRT

rae M = pupx A X n - B3aUMHAA MHAYKTHBHOCT MEXNy KaTYIUKOH H NPOBOTHUKOM dl;
[Tockonbky HanpshkeHHe Ha BEIXONE KATYLIKH POroBcKoro NPONOPLHMOHAIBHO NPOU3BOAHOI
TOKa, HeOGX0omuM HHTErpaTop, uTobbl NPeodPazoBaTh CHIHA nponopuuoHanbHelii dl/df B curnan

fiponopunonanbHbIii /(1) nns nanpueiiuesi obpaborkn.
Ocnosnvie docmouncmea xamymru Pozoscko20: - 6onbias monoca TIPOITYCKaHUA; BO3MOK-

HOCTb u3Mepenus GONbLIMX TOKOB; - OTCYTCTBHE HACHILICHUS U xopouast tuHeiiHoCTh, Onaronaps
BO3NYIIHOMY CepleYHHKY; - POCTOTA HCTIOIB30BAHHSL, - HeOOBINAS CTOHMOCTS.
Hedocmamxu  kamywiku Poz06cKko20: - 49yBCTBHTENBHOCTD K BHEIUHEMY 3JIEKTPO-

MATHHTHOMY MOJIIO; ~ HEBO3MOKHOCTE H3MEPEHHS! OCTOSHHBIX TOKOB.
Eme onna rnasuas ocobenHocTs kaTymky POroBCKOro 3aKimouaercs B TOM, UTO €€ MOKHO

YCTaHOBUTB NOBEPX NPOBOAOB H3MEPAEMOI LIEMH KaK MOSICOK U TO3BOJISET 663 paspbiBa LENH yCTa-
HOBHTB Takoit naTYHK, HANIPUMED B LIENSX FeHepaTOpa nepeMeHHoro Toka BC.

2.1. HeTpagnusoHHbIC JATYHKH TOKA. ,
MarnuroonTiHueckne AATYNKH TOKA HA OCHOBE 3ppexra Dapagess (MOAT). Takue

AaTYHKY HCIIONB3YIOTCSA JUIA GECKOHTAKTHBIX U3MEPEHHIT CHIIbHBIX MarHHTHBIX MOJeH U BO36Y K-
AAOMIMX X COOTBETCTBYIOIIMX TOKOB [1,2,7,14]. B cocTaB 06BIMHBIX MArHHTO-ONTHYECKHX AATYH-

s =
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KOB Toxa Ha spdexre Papaness BXOAHT HeTOUMIK ONTHYECKOro U3JyYeHHs], MUHeliHble MONAPy3,,
TOPBI, ONTHYECKOE BOJIOKHO M MpHEMHHK ONTHYECKOro U3NyyYeHus (puc.5,a). Onrnueckoe BOJIOKy,
BBLIMOMHAET POJIb MATHUTOONTHYECKOrO npeobpasosaresns, B KOTOpOM nponcxonuT nosopor Mnoe.
KOCTH JIMHEHHO MONAPH30BAHHOrO CBeTa Ha yron A¢, Benunna KoToporo TPAMO NpPONOPUHOHay,.

Ha 3HAYCHHIO TOKa, MpoTekarouiero 1€pe3 JIMHUIO nepenayu Toka. Mexay 4¢ u H3MEPAEMbIM 7,
KoM I umeercs CICAYIOIEEe COOTHOLIEH e

Adp =4 XV XNx]

PISEE

ITpu paspaGotke ONTO3JIEKTPOHHOIO H3MEPHTENBLHOIO TpaHcopmatopa 061 KOHCTpPYyx.
HUH5 BbIMOHAECTCS TaKUM 06pasoM, yTo6k! OnTHYeCKuH npeobpasosarens MokHO G0 pacnoo.

Herosnng Maruarnoe Hp_neun ok e %
ONTOROCKATO moye H Ao ORTRIECKEro - G =D
HiNvYernng A nnNenns - F.
= 2 5z i 2 |
BE 2, Mmawmxw-d!w&_ m i J %

Jdnneitrwn
noaspatep

Ontngecxoe Junelinui 's
BOTOKHO noaspnratop

a) 6)
Puc. 5. CrpykTypa 1 cocras ONITO3NEKTPOHHONO H3MEPHTEBHOrO TpaHcdopmaropa.
I -ucrounnx TNOJIIPH30BAHHOTO CBETa; 2 - MarHHTOOONTHYECKUE npeobpazosarens; 3 - aHATH3aTop CBETA;
4 - poTonpeobpazosarens u YCHIIHTE/Ib € BBIXOAHBIM HCIIONHUTE THHEIM BIEMEHTOM :

B nocneanne romp BOAYIUHMH  (DUpMaMH 3aHHMAOIHMHCS paspaboTkoii onTHueckux

AAT 4€pe3 4eTBePThBONHOBLII] Kpyrosoii
TMOJIAPH3ALMIO CBETOBBIX MOTOKOB. U

ACTEKTOp, KOTOPGIii Onpexenser (asoBsIit caBur u npeoGpasyer ero B aHaOroBkii Hig uugposoit

curHan [1,2,7.14].

MaruutoonTiueckue narumiy TOKa, OCHOBaHHBIE HA PACCMOTPEHHOM npunuMne obiaanaror
HIHPOKHM HANA30HOM BETHYHH U 4acToT HIMEPACMBIX TOKOB, IIPH 3TOM HMEIOT i Matbie norpeiu-
HOCTH H3Mepenns. Hampumep, MarHHTOONTHYECKHIT AaTUHK HAa OCHOBe spdexra Dapanes BhINYC-
Kaembii pupmoii NxtPhase obecneunsaer TouynocTs H3mepenns 0,15..0,3% B guanazowne TOKOB
1...3000 A u B nonoce uacror 10 I'.6 ko nabopatopHbie 06pasus nmeroT norpewsocTs 0,03%.
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pesicis {YHBIE 10 NPUHIMITY NEfCTBHS ¥ IPUMEPHO C TAKMMH JKe MOKA3aTEeN MU AATYHKM NPeTa-

AR e ABB (xarar tuna FOCT) u KVH [7.9,10,14]

e OBHbBIM AOCTOHHCTBAM MarHUTOONTHYECKHX HATYHKOB MOKHO OTHECTH: - HIeallbHyo
K}oocz;smamenbﬂoro SJIEMEHTA OT CHJIOBOIl JIHHHM; - oOecrieueHne TeMnepaTypHoil cra-

il 0e3 creLHanbHbIX CXeM KOMIEHCAUHH, O1arofaps MCIoib30BAHHIO CHELHATBHOTO BO-

ﬁlmbﬂ.ocgi MBILOH IHHAMHYECKHIT AMaNa3oH u3MepaeMbix Tokos (no 10° A); - BBICOKYIO TOUHOCTb

o 0(,110 0,1 %); - oTcyTCTBHE HEOOXOMMMOCTH Pa3phiBa TOKOMPOBOALIEH IMHUH, A K TJIaB-

e aTI{’d;d orm:)cmca: - HeCTAOHJIbHOCTh H3MEPEHHIH; - CIIOKHOCTE TEXHOJOTHIL

e Heﬂr(:;rcoma CTOHMMOCTD; - CHJIbHASA 3aBUCUMOCTh XapakKTePHCTHK OATYHKOB OT Ka4€CTBA ONTO-

BOJIOKHA.
- . UerBeprso1HOBAR
To(0.01=10058) _ $azocasnratmas
< o . RIaCTHAKa
o o
.VG : [ T——— Ontirveckut ~Taseprbiit
! _{;‘l”“-“'ﬂl_ noanpiusarep [ | pametantels ACTOUHIK
L340 3epraio _5\‘ 54
="+ Onrnweckoe 'Ilpummlq {3":"-“"9-‘-"}43
. "BOT0KHO 1 7 =
" s nepelavi ToKa ¥ Roa
.I' Alti H nan ’—_-—::

Puc. 6. Onuyueckuii TpaHCHOPMATOP € OTPAKCHHEM CBETOBOR BOIHEL

TepmoanexTpuueckne m3mepurtenan toka. K uncny HETPAHLHMOHHEIX nammcc)}fo;{ac:lm:;
OTHECTH H TEPMOJJICKTPHYECKHE H3MEPHTENH TOKA NMPUHUMIT JIefCTBHs, KOTOPOro o
CBOJCTBAX KOHTAKTOB MEKIY JBYMS Pa3HOPOAHBIMH METaLIAMH. N
Ilpyn u3MepeHHH ToKa BBICOKOI YaCTOTBI CENYET YUHTBIBATD CTENEHb comacon: 7 oo
BOTO COMPOTHBJIEHNS TEPENAIOIeii THHIH ¢ CONPOTHBIEHHEM HAIPY3KH, Boamomnoc:; eryrﬂe e
Ka 4€pe3 mapasUTHbIE €MKOCTH M siBleHHe pe3oHaHca. CylecTBEHHOE BIIHAHHE HM HHeMpCTOH-
MEPHOCTb pacnpenesieH s TOKa B OTAEMbHBIX 3JIEMEHTaX LEINH, BLI3BAHHANA BOSHHKHOBTGO o,
HHX BOJIH NPH HETIOJIHOM COTJIaCOBaHHM 3TOH LienH. Benencrsue aToro nokasauus npubopa 6yayT
ro BKJIFOUEHUS B LIETIH.

338}[0ﬂﬁn?1ﬁif§eilfﬂBToxa B METPOBOM H JELIUMETPOBOM JHaria3oHaxX BOJIH B ocgosnom :c:;n;};
3YIOT TEPMO- M MarHHTO3JIEKTPUUECKHE aMMepMETpPhI ¢ npeobpasopatensmu. Ha on;eaiT ﬁqecm{
BOJHAX (CAHTHMETPOBBIX H MHJUIHMETPOBbIX) H3MEPEHHE TOKA B LEMH CTAHOBHTCS F THeci
HEBO3MOJKHBIM, MO3TOMY MPHXOANUTCSA I]OJ'leOBaTl[:;:Z ]KocBeHHblmn METONaMH H3MEPEHHS p
H CT€ii, HaNPSIKEHHOCTH NoJist U ap. [3,4].

eHHeMl'Ih;J?:;lEEn ;eﬁcmgs{ TEPMODJICKTPHUECKOTO aMnepmerpa (puc.7) ocHOBaH Ha npeapameﬂmf
TOKA BBICOKOH 4aCTOThI B MOCTOSHHBIi TOK, BO3HHKAIOMIHIT PH HAarpeBAHMH KOHTAKTA MEXKIY nsy
M Pa3HOPOAHBIMH MPOBORHHKAMH. M3BeCTHO, 4TO B TOUKe 3 COMPHKOCHOBEHHS IBYX Pa3sHOP g-
HBIX MeTa/noB 1 ¥ 2 BO3HHKAET KOHTAKTHAs! PA3HOCTh MOTEHIMANOB, T. €. 3.11.C, HA3bIBAEMAas TepMnO
3.L.C, KOTOpast 3aBUCHT OT 3HaueHne Temneparypsl. Ecnu Touky 3 momorpesars npg:o;:,::u;;n;ﬂ "
fPOBOJTY 4 TOKOM BBICOKO#H HACTOTEI, TO 3.1.C. Gy/eT yBETHYHBATLCA H CTPENKA npubop A onwno-
HiTCs Tem Gonbine, uem Gonbie H3mepsiemslii Tok. Ha 3ToM npuHLmne ocHoBaHo nelicTau p
3 €PMETPOB.

eKTpH;:;:;:::;r;piqz;ﬂue amnepMeTpbl NPHIOAHbI A/ H3MEPeHHst OONMbILIMX H MaJIbIX TK;):OZ
WHpokom puanasoHe 4acToT (0T 3BYKOBBIX g0 3000 MI'w). Tg.me npHoOopsI Eonyq;mx; u:ic]; sy
PacnpocrpanenHei H ABNAIOTCS OCHOBHBIM THIIOM H3MEPHTENEll TOKOB BBICOKOI 4acTOT ’anoc-n,
3YeMbIX B HacTosiulee Bpems. J{oCTOHHCTBAMH npnﬁopcia ABJISIFOTCS BBICOKAst quCTmrreTmB aM-,
fPocToTAa KOHCTPYKIMH, WHPOKHIT AHANA30H H3MepeHuii Toka (OT MUJLTHAMIEp 10 necg Kon av-
1EP), HafeKHOCTb B PabOTe M KOMMAKTHOCTh KOHCTPYKLIHMH, HOMYCKAKOLIeil meoqeﬂue“ i
HacTorhyro uenb. Hemocrarkamu 3THX AaTYHKOB MO CPABHEHHIO C MATHHTOONTHYECKUMEH 1T @
MH TOKa SIBJSIETCS HE BO3MOXHOCTh H3MEPEHHs GOMBLUINX TOKOB. AHANOMHYHO PE3HCTHBHBIM 1
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4nKam npu SonbLinx Tokax (Gosee 100A) nosinst

HHBAET MPUMEHEHHE B 3THX AHaNa3oHax.

Ecan BMecro amnepmerpa skmount UHDPOBOIt MyJBTHMETD,
OyIeT KOHTPONIMPOBATE 3HAYEHHE TOKA.

Hatunxn, OCHOBaHHbIE HA MPHHIMNE KeHCTBHS TEPMOIJIEKTPUYECKOrO amrnepmerpa MO,

s ; : —— BHOIT DJIEKTPOHHOI
e NOTepH MOL{HOCTH, ViccieflOBaHNsA MPOBOIUIIACH B XOZIE paspabotkn «MHorodyHKUHOHA P

donna HayuHoro
3aIIMTBI», BBITIONHAEMOrO B PaMKax IPaHT MPOEKTa MO KOHKypCy «DOHI y

bl )

aicTeM it Komnauun SOCAR. )

» HedTarou e o
Hporpe;;:paﬁﬁfaﬂlible MOQYJIH TAKKe YCMELIHO MOTYT NPHMEHATHCH B Goprozfgnﬁgggsoﬁ rort-
| OM mapam

napaType 3aluThbi C yHeT eTp :
: KTPHYECKHX MapameTpos H an ; g
‘ . i o no3BosisieT pa3padoTaTh
MPUMEHATL B LIENSIX KOHTPONs. paboyux TOKOB 6oproaoii PAAMOdNIEKTPOHHOM amnmnapatypsr, e | Co BpICHEHO, 4TO HCMOJb30BAHHE KATYLIKH POFOBCKO::;n som: ne};enpaqﬂ e, Ooree oK
NPUMEHEHHs BBIPAMICHHIT TOKA U APYTHX BHIOB TIpeoGpa3oBaHuil. B T.q ¢ FREMREINGT SANINE KERS D
a Ly

it NpUMEHEHHE JIHHei-
9 OnHAKO [UIsl TIOBBIIIEHNS YYBCTBUTEIbHOCTH H JIMHEHHOCTH Tpebyercs np
MecTe.

erpatopa Ha OVY. = TOKAa MOMKET
Hore mI{'Irp;I;aeHeHne TEPMO3JIEKTPHIECKHX NpeobpasoBaTeneil B KaueCTBE AaTiHKa

i i aTypPbl.
yuBaTh Pa3paboTKy MPOCTBIX AATHHKOB JU1s GOPTOBOH PanHOIIEKTPOHHOIH annagongﬁqBCK}m
Oﬁecnenmaw HCCNEIOBaHMI, TPOBOAMMBIX B HANpPaBJIEHUH HCIIONb30BAaHHH Mamm::l SRR
x g)esy B /Ul TIOCTPOEHHSI AATYHKOB TOKa ObLIO BBIICHEHO, UTO HCI‘]OJ‘IBI?.;T ql_){eppom Pt
A ouTh Takoit naruuk [15,16,17]. TTockonbky -
aJuibl U CILJIaBbl) MOKHO HOCTP 5 gk
LY RS MeTaniax, B uactHocti, 3¢ dexros Papane
i ssByIeHIsIM B )epPOMAarHUTHbBIX | -
g % YTO MO BAHSHNEM BHEUIHErO MarHHTH
< 1 TEOPHH MOKA3bIBAIOT,
OCHOBE MHKPOCKOITHYECKO¥ 1670 MATHIITHOTO
pz}ianormaw;m MpesoMIeHH s, NOJAPH3OBaHHBIX 110 KPYTy CBETOBBIX BOJH, CTAHO p
it
' MOKHO B
e HabmionaemMoe BpalleHue MI0CKOCTH MOAsAPH3aLMH CBETA B @eppomamem::}aif}gfnme or
TOM Cllydae, eciii B (QeppOMAarHUTHBIX BELUECTBAX cymecmy;; 3¢¢emun;2dea :;a}r{"r oy o, o
| HOM 1
8.107 ObITh TPUONN3HTENLHO PaBHBIM 3P HEKTHB I
anka 10°-10'3D u AomKHO e
E‘r}j‘mnposaﬂﬂow Beiiccom mug oObsicHenus QeppoMarHeTusmMa B MeTajljax Mnepexon py
[16,17].

TO Toraa Gonee TouHo MOz !

Puc. 7. Cxemarunueckas crpykrypa u OPHHUHIT ACHCTBHA TEPMOINEKTPHICCKOrO ammepmeTpa

Cpasrurensubiii ananus nokasareneii NaTYUKOB
PACCMOTPEHHDIX BBILIE TPAAHLHMOHHBIX IATYHKOB TOKA.
MAanbHBIMH MOKa3aTe sIMU 00IAAI0T NATUHKH, HA OCHOBE

[IpuGopsr (natunku HaNPSHKEHHUST 1 TOKA)
HaCTOTHbIH AHANa3oH, TpeSyoT Ana paboTs! Ha
kas CTOMMOCTb M HH3Kasi TOYHOCTb 110 CPABHEHH

Toka. B Tabnuue 3 npeacrasnen amamy
Kak Bugno us TabNLBL, CAMBIMH ONTH-
karymku Porosckoro,

Ha ocHOBe o exta Xomna umeror Gomee y3kmuii |
H1HE BHEILIHEr0 UCTOYHUKA NHTAHHS, GoJee Bbico- |
10 C KaTymkoii Porosckoro. 9

Tabanua 3,

IiCT-BHEM, KO-
MarnutoonTieckue 3¢HeKTbl 0GyCHOBNCHBI CIIHH-0POUTATLHEIM Bs:&hdzgi::;rmm p- TpH
' ; €KTPOHA P- H €r0 MarHuT
CpaBHMTEbHAS OLIEHKA OCHOBHBIX NapaMeTpoB TPAAULHOHHEIX NATYHKOB TOKA TOpOE YCTAHABJIUBAET CBA3b MEXKAY HMITYJIBCOM 31 Bgl;nmolx)leﬁcmne NOMKHO 00eCneynBaTh CBI3b
KOM TOJI€ H 3TO
BIDKEHIHM JJIEKTPOHA B JJIEKTPUYEC % w MOJKHO Dac-
] i Tounocry, | ~ Deuumit e  — amepeine . o arHUTHBIMH CBOICTBaAMH BemecTBa. Takoe B3aMMOAEHCTBHE p
Tnn patwika | nponyckanns, Lena % HCTOUHHK HecKad MOIHOCTS, BT | HocTostioro toka MEXKIY ONTHYECKHMH U M [p_ v 17
- B N CMATPHBATS Kak H((QEKTHBHOE NONE C BEKTOPHAIM NOTEHUHAIOM e mponposoonocme ep-
! ' 7 e OKa3LIBaen GHAHUE HA JNEK
s L-107 I?Hlilelcl:ﬂ 0,1-2 HeT HeT 1-10° BO3MOKHO - Lingt-opontareyo ggam:g@emgnﬁilk PAZIUYHOMY UBMEHEHUIO NOKA3ameneti npeaoMaensl
= ; 10 6 CBOI0 oYepedt seoe g )
JITX 1-10° cpensst | 0.5- 10 ccTh ecTh ~107 BO3MOYKHO POMGSHCIURG, M 06020 c§ ema. A 5mo npueooum Kax K 6paujenuio nioCckoCHIl ROIAPU3AMIL,
= e CRCARAR | 02-3 Sl o Ae L0 OeED Nt ::ocmu HE3ABUCHUMO O NO20, UMECMCSL i 0el0 C NPOXOOSUYUM UL OMPAHCEH=
UK 1Y , He. / ’
MP 1= 109 BBICOKAs 011 — CTh - BOIMOKHO . 5 WA 4 K 270108808
- 1§ HbLv cgenon. i H-
L 10°-10" | wiokan | 023 Hex SCTE ~10” HEROMORHD <] - F ) TpoBOAMMBIE 3KCTIEPHMEHTBI TIOKA3ANH, YTO MCTIONb3YS SKBATOPHANIbHbII BAPHAHT :;l:;o
-10° Haca- B OKHUM JIMHEHHBIM 1 -
2 - = aTYMK TOKA C LIHP
MOAT 1-10 BeiCOKAA | 0,1~0,3 ecTh s 1-10 HCBOIMOKHO Toontuyeckoro 3¢ dexra Keppa MOXKHO NOCTPOUTL AaT

PesuctusHble naTuukn Toka, XOTS HMErOT Oosbir

Y HUX NPHCYTCTBYET CHJIBHAS 3aBHCHMOCTb BBIXONHbIX N
OTCYTCTBYET BO3MOKHOCTb DECKOHTAKTHOIO H3MEepeHusI,

MaruutoonTryeckue matauky no TouHOCTH SBJIAIOTCS J1
Gonburmit inanason Tokos, yem OCTaNbHbIE, HO U3
CJICACTBHH BBICOKOH BEIHYHHE CTOMMOCTH 1OKA O

Pesyabrarer sxcnepumentanbnbix Hee

Hcnonbsys nporpammuyto cpeny MultiSi
HanpsokeHuil (puc.6,a) U TOkoB (pnc.6,6) cucre
ceTH. B cxeme KOHTPOA HanpsukeHns HCmoTb30
MbIMH NAPAMETPAMM: HAIPSKEHIHEM,
NPEAEALHOrO 3HAYEHHS TOKA WCMON
METPOB, PEryaHpOBaHHE NApaMEeTPOB B MHTEpBajie OT H
AHACA ¢ ncnone3osanuem TH, TT u nenvireneii HaTIPSKEHHIT.
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YI0 TOYHOCTbL H MEHBLIYIO CTOMMOCT, 06-
apameTpoB ot Temneparypsl. K tomy Ke

YHWE W U3MEPSIOT 3HAYHTENLHO
~38 CJI0KHOCTH TEXHONIOTHH NPOM3BOICTBA, H KAK
TPAHHYEHDI B IIUPOKOM NIPHMEHEHHH.

€A0BAHMI JATYHKOB HANPSKEHNS H TOKA
m, ObUIH pa3paboTaHbl CXeMbl KOHTpoJIs pabounx
Mbl SNEKTPONHTAHUSA M MOTpebuTens 3-x basnoit
BaHbl HCTOYHHUKH NEPEMEHHOI0 TOKA ¢ peryanpye-
HacToTOIt ¥ (asosbM cuBurom (puc.6, a), B cxeme KOHTPOJIA
b30BaHBI TpaHCHOPMATOPBI TOKA (puc.6,6). Umuranus mapa-

YA A0 MaKCHMAaNnbHOrQ 3HavYeHHsA IIPpOBRO-

M30BaHHBIH
HOM 13mMepennsi. Maranroonruueckuii addext Keppa COCTOUT B TOM, 4TO Eizr;g:ﬁn:gﬂﬂpmosaw
: 1TCA DJUTH
eppOMarHeTHKa, CTaHOBE n
CBET, OTpaXkasiCh OT HAMArHHYEHHOTO ¢ gy
~ e Csl HA HEKOTOPbIH YT
; MOJIAPHU3ALHH TOBOPAYHBAET
HBIM, mpu 3TOM Oosbluasi OCh 3MUIHICA i o
: Bet npu Habmon
outero csera. Ilaparommi ¢ L
HOLIEHHIO K MJIOCKOCTH MOJIAPH3ALHM Najar .
texra Keppa nomkeH 6bITh HONSPH30BaH B INIOCKOCTH NajeHus nubo Hopman:;ggoi;;lf ;[0 o
M 3JUTMIIT
i i eHHEe OCJIOXKHAETCS MOSBJICHHE
NPH BCAKOM APYroH NOJAPH3ALMH SBII K , -l
uﬁu BLI3BAHHOH OTPaXkEHHEM OT METAIHYeCKOil (HeHaMarHH4YeHHOIT) MOBEPXHOCT Lcﬁaném]n
CYT; aToro sddexTa 3aKmOUaETCs B ONPENENEHHH OTHOCHTEIbHOrO W3MEHEHHS mnee cHBHOCTH
CBETa OTPa)KEHHOTO OT MOBEPXHOCTH MArHUTOONTHYECKHM aKTHBHOrO OOBEKTa, MOMeI
MAarHHTHOM MOJE:

B = E (2.5)

- CHBHOCTD
rae, I - HHTEHCHBHOCTh OTPAXKEHHOTO CBETa MPH HAJHYHU MarHMTHOrO mons, Iy - HHTeH
: HHTHOTO MOJIS.
OTPa)keHHOTO CBETA NPH OTCYTCTBUH Ma 5 i
' C yuerom pe3pynb'ra'ros IKCTIEPUMEHTAbHBIX HccaenoBanuii Oema paspaboraHa Mon
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Ynopsinounsanue peppoMarsuTHbix CILJIABOB, B TOM

SKBaTOpHanbHOro >¢dexta Keppa mus

6=+(1,2 - 1,3) 10”. Mannoe 3nauenue sbdexra Keppa moxer obecreunsars YCTOHYHBYIO per-
CTPALHIO HANPSKEHHOCTH MArHHTHOTO TOJS, TeM CaMuM 3Ha4eHHe pabovero Toka ¢ MOMOLIBI0
NpeaJIaraéMoro MarHUTOONTHYECKOrO MATYHKA. :
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[LORINI 'ASIR GORGINLIK
GOMILORININ BORT AVADANLIGINDA MUASI
Hava VO COROYAN VERICILORININ TOTBIQI
L.O. Isgandorov

Isda anonavi va miiasir garginlik ve corayan yerici{arinin géstaric;l:;’z{gn z:,{?é?;;fff: t;;:g:z
apartlmigdir.  Qeyri-ananavi:  elektrooptik, .m.aqmlooptzk vo. rermoi ;m:: oo
gomilorinin elektrik tachizati sisteminda tatbiqi va Kerr effektina asas s W
carayan vericisinin iglonmasi lizra tadgiqatlar aparilnsdir.

D CURRENT SENSORS
LICATION OF THE MODERN VOLTAGE AN.
AP IN THE AIRCRAFT'S ONBOARD EQVUIPMENTS

LA. Isgandarov

. } i sti itional
In the work have been investigated comparative analysis of cf;aratctem}:;s o_:: ;ﬁet:;c;cg;; s
cafi 1e -1 :
: °S. e been researched application o
and modern voltage and current sensors. Hav : parche acitional:
electro optical, magneto optical and sensors in the aircraft’s and Kerr effect based

traditional current sensor.
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AXTARIS VO XILASETM® ISLORIND® PILOTSUZ UCUS APARATLARINDAN
ISTIFAD® IMKANLARI -
N.T. Nagiyev, A.C. Hasonov
Milli Aviasiya Akademiyas :
— |

Mbqalads hava va daniz gamilarinin falakats ugramas:, hamginin digar fovgalads hallar
zamam aparilan axtarig va xilasetma islarinds pilotsuz ugug aparatlarindan istifads imkanlar ks
aragdirilmis, onlardan istifadanin  distinliklori va catiymazhglar:  miayyonlagdirilmis v
effektivliyin artiridmast iigiin somarali tokliflar verilmisdir. '

1. GIRIS

Insanlarin hayat vo saglamhgina, homg¢inin dévlatin tohlukasizliyine yonalmig asag
tohlitkalardan biri tobii, texnogen va insanla slaqadar fovqalado hallardir. Statistik tohlillar gostari; ;

ki, fovqalada hallarin sayi ildon-ila artmaqdadir. Bels ki, Azarbaycan Respublikast orazisinds 2011.

ci ilde 6997, 2012-ci ilds 7810, 2013-cii ilds 8883, 2014-cii ilds 11288 va 2015-ci ilds 13658
fovqolads hal bag vermisdir. Qeyd olunan illar arzinda bag vermis fovgelada hallar naticasinda 381

nafor holak olmus vo 841 nafar miixtalif daracali badan xasaratlari almugdir [1].

Févqalads hallar zamani insanlann hayat vo saglamligimin qorunmas maqsadi ila dovlet |
torafindon hayata kegirilon tadbirlorden biri axtarty va xilasetms isloridir. Axtans vo xilasetma |
Qisa vaxt orzinde zarorgokmis insanlarin yerinin |
misyyanlosdirilmasi va onlarin xilas edilmasi Uglin yeni vasitelorin axtans va xilasetma islorinds |

islorinin  effektivliyinin artirllmast, yani

tadbiqi imkanlarinin arasdinlmas: vacibdir.

Muasir dovrdo fovqgalada hallar zaman apanlan axtaris vo xilasetma islorinds istifads
olunan yeni vasitolardon biri pilotsuz ugus aparatlandir. Pilotsuz Ugus Aparatlarindan (PUA)

dlverigsiz meteoroloji seraitds, doyilg zonalarinda, mina basdinlmig va ya partlamamig sursatlar
atilmig sahelards, radioaktiv, kimyavi va ya bioloji maddalarla girklonmis arazilordo aparilan axtarig
va xilasetms iglorinds istifado “snonavi” ugus aparatlarina (tayyaralors va helikopterlora) nisbatan
daha tohliikesizdir. Lakin PUA-dan axtarig va xilasetms islorinda istifadaya qoyulan asas talsb takca

tohliikasizlikls bagl deyildir. Belo ki, PUA-dan axtarts vo xilasetma islarindo istifadanin
ssmoraliliyinin temin edilmasi, o ciimloden qarsiya qoyulmus tapginiglanin vaxtinda va dagiglikls 1

yering yetirilmasi axtang va xilasetma xidmatlarinin qarsisinda duran problemlordan biridir.

PUA-lan istehsal edan 6lkolar sirasinda olan Azarbaycan Respublikasinda harbi mogsadlarla |

PUA-dan istifads edilir. Olkamizda bas veron tabii va texnogen mangali fovqoelads hallar zama_hl
apanilan axtari§ va xilasetms iglorinds PUA-dan istifade imkanlarinin aragdirilmast zoruridir.

Bizim mogqsodimiz hava vo doniz gomilsrinin folakate ugramasi, hamginin digar nov

fovgolads hallar zamani aparilan axtaris vo xilasetma islorindo PUA-dan istifade imkanlarinm

aragdinilmasi, onlardan istifadenin tstiinliiklarinin vo ¢atismamazliglaninin muisyyanlosdirilmasi vo |

effektivliyin artinlmasi tigiin sameoralj tokliflor irali siirmakdir.

2. PILOTSUZ UCUS APARATLARI

2.1. Pilotsuz ucus aparatlarmm tarixi

PUA-lar doyus smaliyyatlarinda istirak edon ugus aparatlarimin diismon qiivvalari torafindan
vurulmasi zamani heyst tizvlarinin holak olmasinimn qarsisini almaq magsadi ilo yaradilmigdir. Buna
gora do PUA-lanin tarixi “snsnavi” ucus aparatlaninin tarixi qador qadimdir. Holo 1863-cii ildo
Amerika Birlogmis Statlarinda (ABS) ixtirag1 Carlis Perli pilotsuz ugan vo saat mexanizmi ilo
yertstii hadaflers bomba atan aerostat ixtira etmisdir [2].

17 dekabr 1903-cii ilde Rayt qardaglan terofindon tayyars ixtira edildikdan sonra pilotsuz
ugan toyyaralorin ixtira edilmasi vo onlardan horbi vo milki mogsadlarla istifada ideyalan
yaranmigdir. Bundan sonra miixtalif dovlatlarde mohdud istifads imkanlanina malik PUA-lar
yaradilmigdir. 1917-ci ilda ABS$-da ixtiragilar Peter Cooper ve Elmer A.Sperry tarafindon pilotsuz

ucan vo mosafadsn idars olunan Curtiss N-9 adl; tayyars ixtira edilmisdir. 11 Diinya miiharibasi
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T O S T e e

gl Macmuslovssissoonamisgumaos s o e
i d "Ai;]a,fiada siirati 408 knot olan va 900 kq agirlifinda bombani saat mexanizmi ils yeriistii
iltorince V1 adl: ugan bomba ixtira edilmisdir. S
hadgﬂa?g gaolccl;railﬁsrds - s‘f da reaktiv mitharrikli Firebee adli kasﬁyye;rc;x PU;? 1?{!;ra.$e:liilrlmll‘gfl;g.

i s : ; 00 ugus hayata kegirilmigdir. -
ls Yaponiyada, Vietnamda vo Taylat}da 340 ‘ i )
o1 raiTEi:g:;:;tl)likamptara)f"mden ABS-dan 12 adad Firebee alinmug, tokmillagdiriimis va Firebee
i ildo Tsrail | e ‘ _
i hsal edilmigdir [3]. . R . .
1241 a‘i;;'éfﬁfé PUA-lar bir asrden artiq inkigaf yolu kegmis vo miasir dovrdo harbi vo milki
sahado genis todbiq imkant tapmigdir.

ilotsuz ucus aparat: anlayisi . _ o
I%;{fi.xlt:fiof sl;]eynglxsalqpt%kilatlarm vo dovlatlorin sanadlerinds PUA-na anlayis verilmigdir.

ATO manbalorinde PUA-na asagidaki anlayis verilir: PUA i(;alrisinda insan leay;z:i, n(:la;r?fzc;ir:
N i dzli-6ziini idars eda bilon, ugug ticiin zo _
tik olaraq 6zii-6ziini idars  ucl
idara olunan Vo e ?mea itosi i d ilah vo ya faydali yikleri dagiyan, amaliyyat
) qil itherriklor vasitesi ilo yaradan, silah vo ya faydalt y . 1Yy
{,qaégig;;)sgi‘rl: ?Jr:zgla gayidan va ya “silah” kimi birbaga hadafs qars: istifads oluna bilon vasitadir
1taikK

i us aparatlarin tosnifats ' o _
E.l?'n:lipllaodt;l‘:izy;agtl:rdg vo mogqalalords, homginin mixtelif beynoalxalq toskilatlarin vo

i -texniki xiisusiyyatlorine gors tesnifatlandinlir. Avropa
5 i nadlarinde PUA-lar ugus-texniki xiisusiyyat - gora tat ir. A
di}l\;ltiﬂzn&;j: Sistemlori Assosiasiyasit PUA-m kutlasing, ugus hundun:lgyuna, ug:uls r_xludd?lt_;nzﬁwiz
PIL? masafasing gore tasnifatlandirir. Bu tosnifatda PI{A-lar 'p9u§-texmk1 parametrlarine go
:sgasskateqoriyaya béliiniir: Mikro/Mini, Taktiki, Strateji ve Xiisusi [5].

Cadval 1. PUA-nin tasnifati

- - Ueis
Maksimal Maksimal ugus Ugus _ :
Kateqoriya kiitlasi (kq) | hiindiirliiyii (m) | miiddati masai'ai:) (km)
Mikro Mikro 0.10 250 {12 .
(Mini) Mini <30 150-300 —
Yaxinmosafali 150 3000 i-g L
Qisamosafali 200 3000 . -10 ek
Taktiki Ortamasafali 150-500 3000-5000 - S
Uzagmosafoli - 5000 6-13 g 5-00
Davamli 500-1500 5000-8000 12-24
Ortahindartdkld, *} 10001500 | 5000-8000 | 24-48 > 500
coxdavamli
L] - kh-‘ dur
Stracei Yuk?l?.;‘ikli.!;l - 2500-12500 15000-20000 24-48 > 2000
-~ coxdavamli
QMshvedici 250 3(_)00-4000 i—j 0%;)30
lisusi Hodof 250 30-5000
Hsus Stratis?‘erik - 20000-30000 > 48 > 2000
Mezosferik - > 30000 -

PUA-lar ugus prinsipina (qanadinin tipins) gora sabltqe.m:fld.ll‘ va do&arrqa];lglcilgglg;g;gg
tosnifatlandinlir. Rusiya Federasiyasinin Fovqalads Hallar I\IaznllyllmnP Sgula;:n e
istifads olunan sabitqanadli ve donarqanadh Zala. ﬁ.&erp markal'l . :;19;1 b g
e c:(;iclim}l’liﬁxvl:a 3-d?sbv;glllm:iidl:; Efggfﬁ‘lie?a:,?i;;at rad};usuna, ug:u:;
sabi PUA-lar doénarqanadli -lara ni '  foal
mﬂ(:ltg:t‘iligl:ra ugus stiratine n'?alikdir, Buna gora ds hava va deniz gamll.ennmdfialz;)k&i:.é%‘;alg?isfl‘azz
digor fovgelads hallar zamam itkin dismiis insanlarin axtariginda sabitganadh

daha alverislidir.
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Cadval 2. Sabitqanadl

PUA-larin ugus-texniki xiisusiyyatlori

PUA-nm tipi Faaliyyot radiusu (km) Ucus miiddoti Ugus siirati |
(saat) (km/saat)
ZALA 421-16E5 150 (Videokanal) 6-7 65-110 |
ZALA421-16E 50 va ya 70 (Video/radiokanal) 4 65-110
ZALA 421-16EM 25/50 (Video/radiokanal) 25 65-110
ZALA 421-08M 15/25 (Video/radiokanal) 1 +20 dag 65-130
ZALA 421-16 50/70 (Video/radiokanal) 4vovya8 130-200
ZALA 421-04M 15/25 (Video/radiokanal) . 1,5 65-100
ZALA 42120 50/120 (Video/radiokanal) 6-8 90-220 ]
Cadval 3. Dénarqanadli PUA-lanin ugus-texniki Xususiyyatlari
PUA-nin Faaliyyat radiusu (km) Ucus miiddati Ucus siirati
tipi (video/radiokanal) (dagiqa) (km/saat)
ZALA 421-22 5/5 35 30
ZALA421-21 2/2 40 40
ZALA421-23 25/50 90 50
ZALA421-02X 25/50 90-120 60

2.4, Pilotsuz ucus aparatlarinin idars olunmas:

PUA-lanin idars olunmasinda ti¢ tisuldan istifads edilir: operator torafinden moasafadsn idara

olunma; avtomatik idars olunma; yarim avtomatik idars olunma.

Operator torafindan masafadon idars olunma. Bu iisulda vizual gortiniiga va (vo ya) PUA- |
nin tizerinde quragdinlmig videokameradan (i stilikkamerasindan) golon gériintilors goro operator |
mosafaden PUA-n1 idars edir, Belo idars etme zamani operatorun asas vazifasi tayin olunmus uus f
trayektoriyasi tizro PUA-m idaro etmoak, o ciimladsn onun ugus suratini ve ugus hundirliyiini |

tanzimlamakdir.

Avtomatik idars olunma. Bu iisulda ugus trayektoriyasi, ugus siirati vo ugusg hiindrliyi ‘
operator torafindon ugusdan svval tayin edilir vo ugus zamani PUA-nin iizerinde qurasdiriimis |

proqram-aparat vasitasi ilo tanzimlonir,

Yarimavtomatik idars olunma. Bu iisulda avtomatik idara olunma usulunda oldugu kimi
PUA-nin ugus trayektoriyasi, ugus siirati vo ugus hindirlayii operator tarafindan ugusdan avval |

.

tayin edilir va ugus zamant PUA-nin iizarindo quragdinlmig proqram-aparat vasitasi il tanzimlanir.
Lakin bu wsulda zaruriyyst yarandiqda operator masafadon PUA-nin ugug parametrlarini doyisdire

va idara etmani 6z tizaring gétiirs bilar [7.

Hava va doniz gomilarinin falakata ugramasi va digar fovqoelads hallar zamani itkin dugmis |
insanlarin axtarilmast zamam paralel ve kontur axtarig sxemlarindon istifads edilir. Su hévzalsrinds
vo diizanlik srazilords paralel, dagliq (tapalik) arazilerds iso kontur axtanig sxemindan istifada edilir
[8]. Paralel axtans sxemi tizro ucuslar zamam PUA-nin ugus trayektoriyasi, ugus siireti vo ugus
hiindirltyt sabit qaldig: ticiin avtomatik idars etma, kontur axtarig sxemi {izra uguslar zamani iso |
analoji ugus parametrlori doyisdiyi tgiin operator tarsfinden mosafadon idars etms iisulundan §

istifade magsadsuygundur.

2.5. Azarbaycan Respublikasmnda pilotsuz ucus aparatlarindan istifado o
Azarbaycan Respublikasimin Miidafia Senayesi Nazirliyi bir ne¢s ildir ki, Sahin (Aerostar)
vo Qaranqug (Orbiter-2M) markal kasfiyyatgi PUA-lar istehsal edir. Video va istilik kamarelar il

tachiz edilmis Sahin (Aerostar) vs Qaranqus (Orbiter-2M) markali PUA-larin ugug-texniki
xuisusiyyatlari cadvel 4-da verilmisdir [9]. '

= 5w

udlar
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a) Paralel axtari§ sxemi

b) Kontur axtaris sxemi

Sakil 1. Axtarig sxemi

Cadval 4. Azarbaycan Respublikasinda istifads olunan PUA-nin ugus-texniki xtisusiyyatlari

e . Ugus .y
. . | Maksimal | Maksimal ucus F?allyyat miiddati Ug‘uks sutratl
PUA-min tipl | oo (kq) | hitndiirliyii (m) | radiusu (km) e (knot)
Sahin 220 5500 250 12 110
(Acrostar)
Qaranqus 6,5 5500 50 3 75
(Orbiter-2M)

3. AXTARIS VO XiLASETM® ISLORIND® PILOTSUZ UCUS
APARATLARINDAN iSTIFADD

Axtaris vo xilasetms islarindo PUA-lardan asagidaki amoaliyyatlarin yerina yetirilmasi Gigtin

isti ur:
;S)ult;?ii?]gizga hadisa barada insanlara xabardarhq e(!il_masi. E)\f'velcadan hazirlanmis va PUAi-tI:sr;
lizorinds qurasdinlmig sasyazan qurguya yazilmis S?Sll p}fonnamya l'xcad‘s.m clamsanl qurgu vas
ilo févgolada hadisonin bag verms ehtimal: olan orazidski ‘msanlann dquann? qatdmllr. s
b) Mesa yangmlarmmn va digar fovqgolado hadisslorin bas vermd e‘l‘atlmall ho an a'mill d
monitoringin aparilmasi. Yangin tohlikosi il'a slaqadar mesalarda Vo 90!13{(11{9, kan;c;mm ?ligd;;
sel, torpaq siiriigmasi vo diger fovgelads hadisalorin bag verma el}tl_mall yiiksa .0-?-111{ alr{az e
PUA-nin iizarinde quragdinlmig foto ve Vl-i'ddeo kan;erg!]ar vasitesi ilo giindiiz, istilik kame
vasitasi ilo iso geca real vaxt rejiminda miisahids aparila bilar. . N
¢) Omaliyyat sgaraitinin giymatlondirilmasi maqsadi_i!o'i"dvgalada hal bas vermis arazéxin:x:::l
vaxt rejimindo miisahida olunmasi. ©moaliyyat goraitinin c}‘lyfnatlgndlnlm951n1}; m;;qsad o g
va xilasetms iglorinin planlagdiriimast va hayata keglrllm9§1 liglin fpvqglqda hal i o f?" aqal ac;' zlel; e
molumatlarin toplanmast va tohlil edilmasidir. Axtarig va xilasetma 15!911:1111 rehbar! .ovge ads t; .
bas vermasi barads ilkin malumatin daxil oldugu andan axtaris va xilasetma :slanmq dasa cfa:t 181
ana qador amoliyyat goraitini qiymotlondirir. Zalzals, sunami, su basqml,_ aciq q?m_z lo 1}&1 ;:;f
platformalarinda bas veran qozalar va yangnlar, hamgx.mn hava v dsniz gomilorinin ala t
Uframasi zamam axtans va xilasetmo islorinin rohbari ts_raﬁndan geca va g_uq?_llizkrea vl::u[c1
rejiminds amaliyyat soraitinin qiymotlandirilmasi tigiin tizerinda foto, video va istilik kamerala

ur -dan istifads edilir. - _ .
?]) i?:::;] liiliﬁiin aparilmasi. Hava va deniz gamilen'nip 'felak.at? ?grﬁma:c,l va d.1dg9r lf(‘t:wc;;a!aldi
hallar zaman itkin diigmiis insanlann yerinin m(tj‘lay)'ranl;l;sd?lmam 1;(;1111: tizarinds video kamarela

uragdirilmis PUA-lar vasitasi ila axtang sahasinds vizual axtang apa : ‘e
g) Eslel?tlron$ axtarisin aparilmasi. Beynalxalq Miilki "Aviasiya Teskllat-: Vo Beynel.xac;q fIizElzt:
Taskilati tovsiye edir ki, agor folakato ugramig hava, deniz va ya quru nagliyyat Vf}s‘fsm ‘Z ax iy ::
Moévqeyi barado malumat veran vericinin oldugu malurpdursa, (;OSI’AS-SARSA osmliala. ?
V3 xilasetma sistemindan bu barads malumat verilib-verilmamasindan asili olmayaraq darl Vlle(l)a
axtarigin aparildi hiindirlitys nisbaton daha yiiksak hiindirliikden elektron axtang apanlsin [10].
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Bunun tigiin folakat mévqeyi barade malumat veran vericinin
barada operatora malumat veran qurdu ils tachiz edilmis PUA-dan istifado edilir. :
f) Radioaktiv vo kimyavi maddalarls ¢irklonmis arazilords (hava makaninda) monitorip in

S R e et e

aparilmasi. Radioaktiv ve kimyavi maddalarls ¢irklonmis orazilords (hava mokaninda) bilaVasib f
insanin istiraki ilo monitoringin aparilmas olduqca tshliikalidir. Belo arazilords iizarinds dozime, |

vo kimyovi kogfiyyat cihazlan quragdinlmis PUA-dan istifads edilir.

g) Axtaris va xilasetmoa islorinin real vaxt rejiminds koordinasiya edilmosi. Axtanis vo xilaéetm; -

calb olunny, |

cangalliklard;‘ :
sehralarda va digar gatin kegilon arazilords aparilan axtaris ve xilasetma islori PUA-nin Uzarindy |

vaxt rejimindo axtang vo xilasetma koordinasiy, |

islorinin effektivliyino tosir edon amillordan

biri axtans vo xilasetmo isloring
qurumlarin  fealiyyatinin  slaqelondirilmasidir.

Su  hévzalarinds, mesalorda,

quragdinlmis video kameralar vasitosi ila real
morkazidan koordinasiya edils bilar.
h) Kigikolgiilii aciq yangmlarin sondiiriilmasi.

sondurtilmasi iigiin “yanginséndiiran bomba”lari yangin manbayins atan PUA-dan istifada edilir,

J) Geca vaxti hadisa yerinin isiglandirilmasi. Fovqalads hal bag vermis orazids geco vaxts foto, :_
video va istilik kamarelan vasitasi ils aparilan ¢akilislarin keyfiyyatinin artinlmast va hadisa yerinip |

isiqlandirilmast tigiin iizarinda projektorlar qurasdinimig PUA-dan istifads edilir.

k) Xilasetma islorinin aparimasi. Zarargokmis insanlara ilk tibbi yardim gantasimin va xilasetmsa
bogulma tohlitkasi ils qarsilagan insanlara xilasetms |

vasitolarinin, hamginin su hévzelorinds
halgalerinin ¢atdinlmas: iigiin donarqanadli PUA-dan istifado edilir.
1) Fovgalads hal bas vermis Jrazidon zarargakmis insanlarm toxliyya edilmasi.

edilmasi tgiin Israil Respublikasinda dénerqanadli PUA layihalondirilmis va onlarin sinaq

uguslan
ugurla hayata kegirilmisdir. :

Axtang ve xilasetms islorinde PUA-dan istifadenin bir ¢ox ustiinlikleri vardir ki, onlan |

asagidaki kimi vurgulamagq olar: :

- axtang vo xilasetma personalinin va pilotlarin tohlikays moruz qalma riskinin olmamasi;

- axtans vo xilasetmo amaliyyatlarinin geco va giindiiz aparilmasi imkanlar;

- alverigsiz meteoroloji soraitds, doyis zonalarinda, mina basdinlmig vo ya partlamamg
sursatlar atilmis sahslords, kimyavi, bioloji v ya radioaktiv maddoalarla cirklonmis arazilorda
axtarig v xilasetms islarinin tahliikasiz aparilmasi imkanlari; :

- axtanglar zamani miisahidagilora ehti yacin olmamast;

- uguslann hoayata kegirilmasi iigiin aerodroma va ya heliporta ehtiyacin olmamasi;

- “onsnavi” ugug aparatlarina nisbaton uguslara daha qisa vaxt arzinda baslanmas;
113 b | |
- “ananavi

olmasi;
- “onanavi” ugus aparatlarina nisbaton PUA-min
- “ononavi”

xarclarinin azhig:.

dayarinin az olmast;
ucug aparatlan ils icra olunan axtaris va xilasetma iglorina nisbaton istismar

Fikirimizca, PUA-dan axtarty va xilasetms islorinde istifadenin ustiinliklor ilo yanast.

asagidaki catismamazliglan da moveuddur:

- “onenavi” ugus aparatlar - vasitosi ilo axtanly islori (monitoring) apanlan zaman
miisahidogilor torofinden erazinin bir ne¢a istiqamostden vizual miisahido edilmasi, PUA-da
quragdinlmig foto, video va ya istilik kameralanindan galon goriintilara 80ra orazinin operator
torsfindan yalmz bir istiqamatden miisahids edilmasindan daha samarali olmasi;

- zorargokmiy insanlara ¢atdinlan ilk tibbi yardim gantasinin va xilasetma vasitslarinin
kiitlasinin va qabarit él¢iilorinin mahdudlugu;

- fovqalade hal bas vermis orazidon zorargokmigin toxliyye edilmasi tigin PUA-mn
bilavasits hadiss yerina enmasinin zoruriliyi;

- mego vo ¢6l yanginlann séndiiriilmasi tigtin moahdud istifade imkanlan.
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gondardiyi signallan qabul edan u _

A¢iq sahalarda, xiisusila yanglnsﬁﬁ'éiﬂrgn j
avtomobillorin herokat etmasi qeyri-mumkiin olan arazilardo bas veren kigikmiqyash yanZinlanp |

Doyils |
zonalarinda, radioaktiv, kimyavi va bioloji maddalerls girklonmis orazilarden insanlarin toxliyys |

ugus aparatlan ilo miiqayisads ugus miiddotinin (6 saatdan ¢ox) daha boyik |

Mocmualor..ececussnene

Elmi !
e NB’I;I:Z' deniz gomilorinin falakete ugramast, homginin diger fovqslads hall?r;a;;i?:l
Havan va xilasetma iglorinde PUA-dan istifads imkanlari aragdirilmus, onlardan 1?;13 ol
a a”‘ﬁ:ﬁ;&v; gatismamazhqlan miisyyanlogdirilmis vo effektl.vll.)f!‘ﬂ(; artmlm? %QUSG?A lseZ;:kan
iistiinlakior! Tokli : va xilasetma islorinda istifado maqsedi ila ok o
it oklif olunur ki, axtarig 3 ki. axtaris islarinda
sirtlmisdur. islorini iyyavi xiisusiyystlori nazore alinsin. Belo ki, axtarig islorin
tma islarinin saciyyavi ¥ e .
axtan§ vo »»T]llglfitqanaZli, “taktiki” kateqoriyali, video va istilik kameralari, homginin pr?jelgtfif dlil:
iSﬁfE}dg ug:umu vo yanimavtomatik rejimds idars oluna bilen PUA-dan istifads daha 91 veriglt .
chiz olu? mini” vo ya “taktiki” kateqoriyali, videokamera va projektor ilo tochiz olunmus

Dbnarqatf;ifll:tsik rejimdo idare oluna bilon PUA-dan iso xilasetma islorinds istifado etmok daha
yarimav
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1 Heoocmam-

nos 60 Gpetst 6eOCMEUTl HA MOPCKUX 1 030YUIHBIX CYOAX, GbIAGNEHb] npe:mryu;ecm:z:ﬂ 4; -
Kil, @ makice NPUEOOAMCA PAYUOHANLHBIE HPEONOJICEHUA OISl NOBLIULEHIS aghpexmu

Hus@ynn nouCKo8o-CRACAMenbHuIX paﬁom.

J ' ' PORTUNITIES OF USING UN-
IN D RESCUE OPERATIONS POSSIBLE OP.
SPARCHAN MANNED AREIL VEFICLE
N.T. Nagiev, A.C. Gasanov

I iti ni ial vehicle in

It is investigated in the article the oppritunities of usining unmanned aerrql 1;?:;:}1 "

aircraft and ship disasters as well as other emergencies and its prepor{derat:‘f{gs}}(;f using .
disadvantages are disclosed and appropirate suggestions are given fo rise efficiency.
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OTRAF MUHITIN QORUNMASI

ABAPUHHBIE YTEYKH HE®TH ITPH CAMOTEYHOM OIIOPOKHEHHUU
CTOAKOB MOPCKHUX TPYBOIIPOBOJOB ‘ e

A.H. T'yp6aunos
HUIIHnegpmezas

B cmamse npedemasiensvt pesyasmamoi OYEHKRU Genuyun nebonvux ymevex neghmu 4
npiL noepestcoenttt MOPCKux noOGOOHbIX mpy6onposodos. Bouu oyenenst obverts: evimeriuei
Hemu 6 3a6ucurMoCmu 0m penen ucmeyeus ¢ YHemom pasiuinsix Hanopos, cozdasaevix ¢
CHI05IKe N00BOOH020 mpybonpoeoda. ITpusedensr pacuemuvie Qopatyast ons onpedenenus gpe-
MEHI UCHEHEHUA JHCUOKOCMU Hepe3 omeepcmue 6 secme ROBPEICOCHIS NPU NOCIOSHHBIX 1~
De3HanopHvix pescumax onoposkuenut cmosxa MOPCKO20 Heghmenpoeooa.

Karouesvie crosa: ymeura negpmu, nodeoonsri mpyGonpoeoo, camomeynoe onoposic-
Henue, CMOosK, 8pems OnOpoX CHe U,

—~ i

B Hacrosmee Bpemst paspaGortka HOBBIX 9 GEKTHBHBIX MepONpUsTHIi U IHarHOCTHYECKHYX

MCTOZOB, HANPABJICHHLIX HA JHKBHAAUMH HEWITATHBIX CHTYaLHil, BO3HHKAIOLUX Ha Hedrenposo. |

flaX, & TaKiKe MUl OUECHKH yTeuek He(TH U3 TpyGonpoBoaa ¢ camMoTeqHbIMIT y4YacTKaMH Ha OCHOBe
H3MEPEHHI PEXXUMHBIX TAPaMETPOB SABJIIOTCS aKTyaJbHBIMH. :
B cucremax maructpasnbmbix He(TENPOBOAAX CYIIECTBYIOT PEKHMBL, KOTAa JIBHJKEHMe
HeTH MOKHO CunTaTh GesHanopubv, Kak MPaBHIIO, HCTEYEHNE HE()TH MPH NOPBIBAX H OCTAHOBKAX
TPyOOonpoBOaOB OTHOCATCS K fonoMHOMy TeueHnio. [Ipu 3ToM HanopHoe gBHKeHME HedTH CMeHs-
CTCA CAMOTEHHBIM. AHAJIH3 TOKA3bIBAET, YTO HCCAENOBAHNE YKa3aHHbIX TEHEHHUIT ABISETCA YPE3BHI-
4aiiHO BaXXHBIM 1715 Ge30macHol sbdexTuBHOIN xcnyaTauu Tpybonposonos. Tak, Hanpumep
aHanu3 copoca He(TH NPU MOPHIBAX MO3BOJISIET B 3aBHCHMOCTH OT pexknma paboThl H peodu3mue-
CKHX CBOMCTB HE(TH ONTHMH3HPOBATH UHIJIOTpaMMy OCTaHOBA He(TENpoOBOOB € TOUKM 3peHNs
MIHHMANBHOIO pasnusa HeTH, & Takke ONEPATHBHO ONPEAETHTD KONHYECTEa BBITEKIIErO YI/EBo-
A0pOna MpH aBapuH. AHANOrHYHAs PACUETHAS 3312493 BOIHUKAET OpH ONpeneacHUH NoJHOro obbe-
‘Ma 1 IHHAMHKY CIIHBA He(TH TIPH packayke y4acTka He()TenpoBoONa ¢ LENbI0 PEMOHTA HIH 3aMeHbl
TEXHOJIOTHYECKOro o6opynoBanus. :
Ocoboe 3nauenue npuobperaer pacuer fpouecca HCTeHeHHUsI HeTU TIPH CAMOTEYHOM OI1O-
POXHEHIH y4aCTKa MOABOAHOIO MAarHCTPanIbHOrO HedTenposoa, KOTOpBIH siBNsieTcsi Hambonee
MPOAOKUTENBLHBIM H XapaKTEePU3YeTCsl HAHOOBLINM BbIXOIOM HeTH Ha BoaHyrO MOBEPXHOCTH. B
3aBHCHMOCTH OT YCJIOBHS NPOLIECCA CAMOTEHHOTO OMIOPOKHEHNS YACTh HE(DTH MOXKET OCTAaBATHCSA B
TpybGonposone. Tak, Hanpumep, B npouecce SKCILTyaTaunH He(TenpoBoma CylecTBYIOT TeXHOMO-
PHTICCKHE OTICPALIH, KOT/JA KHIKOCTD, 3aMOJHABIIAS BHYTPEHHIOW MOOCTS Tpybonposona, cnusa-
CTCA B pe3epByapbl Hepe3 OAMH M3 KOHLOR yuyacTka. IIpn sToM cTon JKHIOKOCTH B TPyGONpoBoOze
paspeiBaeTcs, © 0OPa3syTCs NYCTOTHI, 3aMOHEHHbIE napamn HeptH. O6bEM H MECTONOIOKEHHE
9THX MyCTOT onpenestorest npodunem Tpybonposona. B To xe BPEMS 3HAUMTENbHAsA YacTh TpyHO-
MPOBOZAA OCTAETCH 3aAMONHEHHOI XUIAKOCTBIO, MPHYEM 0ObeM OCTaBLIelCcs B Tpy6omnposoze nedtH
ABJIACTCA MHHHMAaNbHO HEOOXOomHMON s 6e3nebanaHcoBoii nepexauky (T.e. nepekayka, npH Ko-
TOpoii 06bem HedTH nonyyaemoro us TpyGonposona, Gyzner pasen 00beMy HedTH, 3aKkaHUHBaEMO-

ro B Tpybonposon). Hannune camoreunsix Y4aCTKOB IPHBOIMT K YBENHYEHHIO HAYalbHOIO NaBie-

HUS Ha HACOCHOM CTAHLIHH, a 3HAYHT Tpebyer Goee BBICOKHX 3aTpaT SHEPrHU Ha MIEPEKAUKY.
OnbIT sxcryatauun Bcex BHIOB He(TEeNpORYKTONPOBOAOE MOKA3bIBAET, YTO BeCkh npo-
LECC HCTEHCHH HETH NPH MOPbIBE MO BPEMEHH MOYCHO pa3nesnTh Ha crenyrowmme cramun: [1,2 ]
- BBIUIECKUBAHHUE HaCTH JKHAKOCTH H3 MeCTa Pa3phiBa B mpoLecce NEPEKAYKH, T.€. 10 MOMEHTA
BBIKJIIOYEHHUS HACOCOB H NMEPEKPHITHA 3aBILKEK: :

= HECTALlHOHApPHbIE Nnpoueccel B HECI)TGH[JOBOI[E, BBI3BAHHBIE OCTAHOBKOI HACOCOB H nepe-
KPBbITHEM 3a0BHIKEK,
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. HCTEYSHHE MHKHUAKOCTY U3 OTCEYEHHOro ydacTka Hedrenposona non JIGI&C‘TBHEM HaYaJIbHO-
aris (MPOMNOJLKAETCA 10 MOMEHTA NMAaJEHHs NABJEHHA IO TOYKH KHMEHNA B Kakoii-mubo Touke
CIK

erl 0BOIA), y )
HedJT -l::{C‘Te‘{eHHe HKHAKOCTH 13 HaCTH OTCEYEHHOI'0 YHdaCTKa Moa OJCHCTBHEM CHJI TAXECTH H JaB

PP };"‘]12231[2;}:;2 FETZET; NpencTaBaseT co00i caMOoTeuHoe IBHKeHHue HeTH B Tpybomnposoze.
JlyeT OTMETUTD, YTO C TOUKH 3PEHHS IPOTeKaHusl GPU3HYECKOrO MPOLECCa, a, CIEAOBATENbHO, H
o 1aTHYECKUX METONOB PELIeHHsA, TaKOe JeJeHHEe Ha CTaiuM MO BPEMEHU SBJIEHHA BecbMa
e T.K. M3-32 3HAUMTE/IbHOIH MPOTAKEHHOCTH He(hTenpoBOaa M C:KUMAEMOCTH CpeZibl, B He-
yCHOBH‘:Mn;ec_:Téx NaBJCHHE MOJKET YMacTb OO BEJHYMHBL JABJICHHS HACBILEHHS HHBIMH CIIOBAMH
Km?ig};ﬁm pa3pblB NOTOKA, B TO BPEMs KaK B APYTHX—He(DTh OCTaeTCs MOA NaBJIEHHEM HauyalbHOIO
n-p o‘ms. TTosTOMy CaMOTe4HOE ABIKeHHE (TeueHue) Tpebyer CrIELHABHOTO HCCNENOBAHS,
o B cBsi3u ¢ BO3pOCHIMMH TPeOOBAHMAMH K OXpaHe OKpYyJKaiolleil cpeabl pacyeT BeJHUYHHBI
aBapHitHOH YTEUKH NPH SKCIUTyaTaluuH He(Tera3onpoBoaoB ABJAETCA OﬁmaTeHbelMHTI{:{I:I O;Laéalﬁ;
foTke NeKJapalMM MPOMBILLIEHHOI Oe3omacHOCTH ¢ TOUKM 3pEHHs NMpOrHosa 503 cHosens
omacHOCTH mocneacTsuit asapuii. TsokecTs mocnencTsuit asapuii o0ycnoByieHa onepari CTHIO
NPHHATHA MEP TI0 JIHKBUAALHM U KONMYeCTBOM BbiTekwel Hepru. Orciona cnenyer, uto B
Ba’KHO KOPPEKTHO ONpeAeInTh BETHYHHY YTeUKH Ha BCEX Tanax pa3BHTHA aBapHH. —
Kax y»xe 0TMeuanoch, NpH HapyIIeHHH FepMETHUHOCTH TPyOOnpoBOAa UCTeUeHHE He i
OTBEPCTHIl B €r0 CTEHKE MPOUCXOUT, KAK MpaBHIIO, NIPH NepeMeHHoM Hanope. [lis npeonc%nn '
KHIKOCTBIO OTBEPCTHs TPeOyeTCs HEKOTOpas pasHocTb Aasnenus (B, — Py,p) BHyTpH Tpy6omp

BOZA M BHE HErO HJIM B TEPMHHAX HAMOPOB Pa3HOCTh HANOPOB

AH = (B — Pﬂap)/pg'

1

Ecau no Hedrenposoay BeayT nepekauxy, To aasneHue Py, ectb ,IlffB.ﬂeHHe B TOM ceqe::;:
TpyOOnpoBOIa, B KOTOPOM HAXOMUTCS OTBEPCTHE, & €CIH Hcreqeﬂn.e MPOMCXOMAUT B OCTAHOBJIEH
TpyOOMNpPOBOIE HITH CAMOTEKOM, TO BO3MOKHBI CIHERYIONHE CIyqau: o

1. B cuny manocTH miaouiany OTBEPCTHS BLITEKAOLIAs SKHAKOCTb HE CO3JAET B TPY
CKONBKO-HHOYAB 3aMeTHOro NBiKeHus. [Ipi 3TOM pasHOCTh HATIOPOB (AH? PaBHa BbICOTE KaBALIE-
ro cronfa SKHAKOCTH HAl OTBEPCTHEM 3a BBIMETOM BAKYyMMETPHHECKOH BBICOTBHI, CO31aBAEMOii
paspsbxeHHeM, 0Opa3yoINMCs B TAPOra3oBoii MONOCTH TPYObI.

2. Orsepctue B creHke TpyOONpoBO#a TAaKOBO, YTO HY)KHO YYMTBIBAaTh Kak TEUEHHE
He(TH- KOHel aBapuW, TaK H Pa3HOCTb AABNEHHII BHYTPH H EiHe Tpybonposoaos. Dins Mo%cmui
NOZBOAHBIX TPYOONMPOBOAOB THAPOCTATHYECKHI HATIOP MOPCKO# BOMBI B 3aBHCHMOCTH OT IJTyOUHb
Mopst (Hy), Oyner oka3biBaTh CyIECTBEHHOE BANSHHE HA TEMIT M KOJIMYECTBO HCTEUEHHST HE(TH. -

[lponecc pacuera yreuexk HedTH U3 prﬁom‘)‘ono,ua B obweM ciyuae JOCTATOYHO Tpi-
Roemok. Ilpn onpenenexun obbema HedTH, BbITeKlIeil U3 TPYOONPOBOAA, B 3aBHCUMOCTH OT Bp
MEHH, TIPOLLEALIEro ¢ Hayana aBapHitHOro mpolecca HG?ﬁXO}IHMO Y4UTBIBATb NPOGHIb HGd)Tel'lpi(:i-
BOna, mapamMeTphl OTBEPCTHS, a Takke (HU3UYECKHe CBOIMCTBA JKUAKOCTH H PEXKUMBL €€ UCTEYEHHUS,

TaK Ha3bIBAEMbIX «MaJIbIX» OTBEPCTHH B TpyOONpoOBOAE, ABHKEHHEM HeDTH MO HATNPaBJIEHHIO
K oTBepcTHIO MOXKHO npeHeOpeub, a st GONBIINX OTBEPCTHH, HEOOXOAHMO YHHTBIBATh MOTEPH
Hanopa npu ee ABHKEHNH N0 HANIPABAEHHUIO K OTBEPCTHIO. o

IIpoGnema obHapyxeHus yreuek HedTH, OCOOEHHO «MaJIbIX», H3 MArHCTPAIbHBIX prH
NpoBONOB - oztHa 13 HaHOONEE OCTPBIX H HEMPOCTHIX NMPOBIEM IKCILTyaTaLHH Hecb“renposoz‘{’os. e-
CMOTPsi Ha TO, YTO NMOCTOSHHO BEAETCS NMOMCK 3(G(MEKTHBHBIX M TEXHOJOTHYHBIX PELIEHHU], rOBO-
PHTL 06 OKOHYATENHHOM peuIeHHH STOH NPoBIEMbl noka He npuxonutcs. IIpeanaraerca MHOXe-
CTBO MeTOnOB OOHAPYIKEHUS YTEYEK, KaK PACUCTHBIX, TAK M aNNapaTypHbIX, OXHAKO Gon}mrmcrno
13 Hux nnbo He yHuBepcasbHO, NHOO TEXHONOTHYECKH CNOXKHO, @ MOTOMY HeoObr4aiiHo mopo-
e i K He(pTH

Ocobyro akTyanpHOCTH HMEET CBOEBPEMEHHas OLeHKa 00beMOB aBapHIiHBIX yTeue e
TIPH SKCIUTyaTALMH MOPCKHX TIOABOAHBIX TPYyGONPOBOAOB. AHANH3 IKCIIYATAllHH MOPCKHX He
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ra3onpoBOJOB, OCYLIECTBASIOMUX cOOp H TPAaHCMOPTUPOBKY NPOAYKLUI CKBAYKHH CO CTalHOKy
HBIX MIaTHOPM TOKA3bIBAET, YTO CaAMOii YA3BUMOI TOYKOi B CHCTEME SIBIISIETCH MECTO coenun

CTOsika (BEPTHKAILHOIO TPyGONPOBOAa) C MHHEHHOI YacTbio Tpybonposoza.

o

Huske pacCMaTPHBAETCH HCTEUYEHUE KUIKOCT H, KOTOPOE NMPOHCXOOHWT B MecTe (306,13(1{1-1&[”“.i :

CTOAKA C JIMHEHHOH YacTbiO MOABOAHOrO Tpy6onposoaa fpH TOCTOSHHOM HAIope, co3zaBaemor,
YCTbEBbIM NaBICHHEM CKBAXKHH (M1 HaropoM — H y ¢ ).

1"
1
I
L3

— = -

I
1
vy
+
(1}

—h

S
I

Hye

Puc. Cxema yreuxu Heu B CTOMKE N0IBOAHOTO TpyOONpOBOAA NPH Pa3nHIHBIX Harnopax

BosmoskHbI Takoke ciyyan ncteuenus Hedru OpH NEPEeMEHHOM Harope, KOraa KOJHYECTRO

NIPHTEKAIOWEH N3 CKBAXHH K TIOABOXHOMY TPyGONpPOBOMY KHAKOCTH NOXOMUT 10 HYJIsl IPOMCXO- |

AUT OTIOpOXkKHEeHHe Tpybonposoza. OnHa 13 3TuX 3amay Oyner paccMoTpeHa Hike.

Cxema yTeuku nedTn B nonsonHbIx TpySonposoaax NPH PasHYHbIX HATIOPaX MpeCTaBIe-
Ha Ha PHUCYHKE. :

HonyctuM, uro B Mecrte coenuHenus(3) croska ¢ MUHEITHOL 4acThO(2) MoaBOaHOIO Tpybo- |

MPOBOAA NpOMCXOAHAA yTeuKa(4) ¢ pacxonoM Qyr 1 NPHTOK HE(TH H3 CKBAKIH B Tpybonposox oT-
CYTCTBYET, NPOMCXOAMT onopoxHerus ctosika(1) ¢ ypous Hy, o oT™MeTKH oTBeuarowmet Haropy
— HuB pacemarpusaemom cnyuae manop B crosike Bee BPEMs H3MEHSETCS OT BenmunHbl Hy 10

BenuauHbl Hyy. s Geckoneuno mamoro TIPOMEKYTKAa BpeMeHH dt ero MOXHO CHMTATHL NMOCTOSH-
HBIM H paBHbIM h, Torna

Qo ’d“ﬂﬁ'-,@ dt
1)

3a Bpema dt ypoBeHb KHIKOCTH B CTOsIKE OmycTHTCs Ha Bennuuny dh, BecbMa mamyro 1o
cpasneHHio ¢ h. B cuny wero nonyumwm:

3HaK MMHYC 03HAYaeT, YTO BeuyHHa h yMmeHbluaercs. CnenoBarenbHo,
2 N
p-F2gh -di=-" . an
N ®)
Torna u3 (3) nonyuurcs: ;
1

ad® -h? . dh
28
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rpUPOBAHNUs BeIPaXKEHHUs! (4) MOy HM:

md*(JH,, -+H,
2uF -\2g 5)
Ananu3 (5) mokasbiBaeT, BPEeMs ONOPOXKHEHHSl 3aBMCHT KpOME HAmopoB H m{amerpz
, HH
axa(d),TaKkKe OT TIIOAAH OTBEPCTHA (F) u xoadduunenra pacxona, a MojHOE ONOPOXKHE
B Hye 1o H
opa ot Hyc 10 Hy.
[IPOMCXOANT NPH CHUKEHHUS HAar y -
crosKa ngﬂcraBuM uTO HCTEHEHH JKUAKOCTH 4Yepe3 OTBEPCTHE B MECTE MOBPEKACHI Tgyﬁogggﬂ
1 MPOHCXOMHT MpPH MOCTOSHHOM Harope Hy, = const. Mopckoii moaBomHbli TpyboOnp
BO,

i ¥ . CpaBHUM
HKIHOHHPYET TIPH HATHYHH MaJoi yTeuKH (c pacxonom Qyr) B HHKHEH 4aCcTH C'rosgca e(;pv o
d}gem OMOPOKHEHHsI CTOAKA t C BPEMEHEM, 38 KOTOPOE BBITEUET M3 CTOfKA TOT e 635
B

nocrosaHom Hamope Hy.. TTpu nocrosinHom Hamope Hy..
Qym = uF ¥ 2gH ye. (6)

d?
[Tpn 3TOM 0OBbEM Ve (Hye —Hy).
CrienoBaTesbHO, BpeMs HeTeuennst obbema V NpH MOCTOSHHOM ypoBHe Oyzer:

I', _ MZ(H}',C, -HN)

f ==
'O 4uF2gH,, )

s CTOSIKa
Takum obpasom, u3 cpasreHust Gopmyn (5) u (7) BUAHO, YTO BPEMs OTOPOKHEHH

[locse MHTE

=

NpH MOCTOSIHHOM Hamnope:

®)
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1 [TpuBenexsl pacueTHble GOPMYIIbl [ ONPEAENEHHS BPEMEHH HCTEYEHUS }!(HL[KOG‘I;:; ;};ﬂ-
OTBEPCTHE B MECTE MOBPEXACHHs NIPH MOCTOSHHOM H DE3HANOPHOM PEKHMaxX ONOPOKHEH

ka Mopckoro Tpybonposoza.
”ch*raHoaneHo. YTO BpeMs OMOPOXHEHMs CTOAKA IMOABOJHONO MOPCKOro He(TenpoBona

Oonbie BpPEMEHH HMCTEYEHHS TOI'O XKE obbeMa KHUIKOCTH MpH NOCTOAHHOM HAIope.
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DONIZDS SUALTI BORU KOMORLORININ DAYAQLARINDA
NOTICOSINDO OZ-0ZUNO BOSALMASI
A.N.Qurbanov

Moaqalada  donizdo olan sualti boru kamarlarinin zadolonmosi  noticasinda  kigi
sizmalarmm migdarmmn givmaotlondirilmasi taqdim edilmisdir.
galon miixtalif basqilarin nazora alinmas: il axma vaxtin,

cessnesee 18 N4
N NEFTIN Q074

dan asili olaraq axib getmiy nefii |
hacmlari giymatlondirilmisdir. Danizds sualt; boru kamorlarinin daimi vs basqisiz rejimlapg, |
mayenin zadalanmis yerds olan dalikdon kegmasi vaxtmn tayin olunmas: tigiin hesabat dlistyn, §
gostarilmigdir. '

Agar sozlar: nefiin sizmasi, sualt; boru kamoari, 6z-0ziina bosalma, dirak, bosalma vax,

EVALUATION OF MINOR OIL LEAKAGE DURING

PIPELINES
A.N.Gurbanov

In article results of calculation of sizes of small leaks of oil are
underwater pipelines. Have been estimated the values

expiration taking into account the various pressures created in a standpipe of the underwater Dipe-

line. Estimated formulas for definition of time of the expiration of a liquid through an aperture in g

damage place are given at constant and headless modes at small leaks of oil, '
Keywords: oil leak, the underwater

a pressure.

DAMAGE OF RISERS ON SUBSEy
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— o 31, EBICOJIOI‘H‘! CKOIi DO®EKTABHOCTH U CEJJEKTHBHOCTH
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OKHNCJIUTEIBHBIX HPOIECCAX IMKJINYECKUX COEAHHE

C.C. Mupannsaae, 1.C. Mextuen

HaunonanpHas Akagemns ABHalliH

; IKONOZUHECK
Ocmagiennoll cmamse paccMampusaioncs Hekomopbsle npm:f;p::’mom«w opea-
e i cm 1 ope
; }:ifx OKUCTUMENBHBIX PEaKyUil, peanu3yeMulx 6 npmmmmeszifr NPOU3COOHBIX, ChUD-
3@54)@;\»1:11!8“ jime3se NpoOYeccos, NPOMEKAIONUX € NOTYHENHUE KUCTOM,
- i £
HUYECKOM

T . - Mb, KOHGEPCUSL,
moe o;;?ceu. e CT06a: CTCKMUGHOCTIb, IKOTOUECKAA IPPexmusHocy
n04es ‘

HTOB Ha
X OTJIEJIbHBIX KOMITOHE
MMHUYECKHX BELIECTB H 1 i
RRASHHR MRS . ¢ % bl, PacpoOCTPaAHA
oriy10 peny, TpHBOIT X OLIYTIMOMY JATPAIHEHIIO OKPYKAOLIEH cesas, dope
= 0 C , - )
ngy,l{algmy mﬂz paccTosHUA U OTPHLATENILHO CKa3bIBACTCHA Ha 3n0p0:35e el e npnoﬁpe-
s 5TOMY B HACTOsILLEe BPEMs 3arpssHEHHE OKPYKAKOLICH CP eimisespengins 4
yne. IMEHHO 102 a PAaCXOIB! Ha €e OXpaHy CTaju COM3SMEPHMBI C BE ool
s R . 6 HOJIOTMYECKOro npouecca B HE ,
™ K coxajeHHIO pPeajin3alius JIIo00ro Tex iR TG
ckoro yiepoa. v CTH. 2 TAK)Ke CHHTE3 MHOTHUX TNPOAYKTOB B o
He(p"rexummecl(on [POMBILIJICHHO “; MHHEPAILHOTO ChIPbH, MHIIEBBIX MPOAYKTOB U T.A. CONP
nepepaboTka U aHal s SRy
Mblmne“ocoTﬁ};asol;afmeM OTXOHOB, KOTOPbIE ABJIAIOTCS Oy THMBIMH 3arps
BOXKIAETCH
i BayKHbIM 3BEHOM
sl a TO, YTO OPTaHMYECKHiT CHHTE3 B HACTOAILIEE BPEMA ABIACTCA v
Heomorp: A2 T, 0CTb, TIPOM3BOMSLIAS C
HYecKas MPOMBILUICHH ;
pemaloLIM MHOIHe Npodiemst, x:::f 3Konoqucmiml apoGnevant S—— T?
KHYmRE G CepRae MaLIeBTHUECKOI Mpo-
mong . ;T}gzme{;ﬂ BEIIECTBA, 3a HCKJIIOUEHHEM LEeIeBOro NMpOAYyKTa. Boctal;l;w:o G G D
o e : 6 CTBO OTXONOB, H 3T )
OJIBIIOE KOHYE ) e s
HOCTH TaKxKe CyIIeCTBYeT e
;{:;:;:;:a TESHIOPEL G AV PEDREE PSTREEE ¢ OCHO?;];?:E ZL::g H TEM, YTO Ha UX OKHC-
i TeHHOCHIL ;
uye6oil HPOMBIULIEH! o e o
ITOBbIE CTOKH H OmMX00b! Rl o pa R RN
IIZ::TI:IGB: B?moemax pacxomnyercsi O4eHb MHOTO KHCIIOpOZa. I’IMCIZ_)HO Hi’;:g HeCOMHeﬂﬁop i
HO 1IOpa 3alyMaThCs 00 YMEHbLIEHHH KOIMUYECTBA OTXONO0B BOO e,
{pyIKArOLIeH CpebL.
: T M MUHHMMH3ALHH
N CBOS BK:E;SXSYHS TN S npomaoimz‘znemusﬂocrb 3TO
ax MOTO MpOLecca.
BHOCTH OCYLUECTBIsAC o
Csi YBEJNHYEHHE CEJIEKTH e
ETT:}?}I;BT:;IQSZ%Q; o g s sl et (cf:zp?mxonnoro peareHTa).
OTHOHLIIEHHG BLIXOZId LENIEBOTO MPOIYKTA K KONHHECTBY NPEBPAtteHt HacTepeoCeNeKTHBHOCTD,
Pasnuuaior HECKONBKO BUAOB CENEKTHBHOCTH: xemocenemusnoc*n;, I?opeuuof/i ol Mo,
3naﬂmocenemusﬂbc1‘b, pErHoCeNeKTHBHOCTb U CTepeoceneK;niBlizglr{o.M e i B
TBE M TOHKOM OpraH . i
B XHMHYECKOM MPOH3BOZICTEE M A AT
izemzl OT;{E;I:: BAKHOMY NapameTpy -aTOMHOH CENeKTHBHOCTH, ﬂﬁmmfsﬂac:ex eweCTE. BXOMS-
HHE K ,
MOJIEKYIIPHOMN Macchl LeeBOTO NMPOAYKTa Ha CyMMY MOﬂeKYMP‘;Hx l:iecxmc coaiiamee)
WHX B CTEXHOMETPHUECKOE yPABHEHNE PEAKLi (C yUETOM CTEXHO mf 1 TexHHuKe. be3 3THX peak-
DS peap s BRI AT pongoi:ci};?giumemm 21110 TIPOLIECCH, TIPH
i 5 aCNPOCTPaHEHHBIE T -
skHa sku3Hb. Hanbonee p ) s kR T
Elm HeBmMpOOchomﬁ oforamenyue HCXOAHBIX COCOHHEHHH KHcnopoaoM Bcee p
OTOPBIX 1T |
ABNAIOTCA OKHCJIHTGJ'IbHO-BOCCTaHOBHTeJIbeIl\ggT I S Y — .
. EHHE MM 1KaTOpPbI
o€ MPaKTHYECKOE 3HaY & S ey -
6ynmcb}:)rgg::‘u miogTund)TanaT), BBICOKOKUMALIME JKHIKOCTH, anM;IH:f:;;Io e ezl B
i HMEPOB.
a 1 MHOTHMX ApPYrux mon st ool
1no LIXJIOPUAA, MOJKCTHPOI e .
CTS::::OMGT})?I‘IGC’KHX JKUIKOCTEH, Pere/IEHTOB, HANpUMED auMeTIId
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S e s N ) ; MpH 3TOM 33 HCKJTHOUEHHEM
TajeBOH KUCNOTBI ((PTATORUTPHIT) HCHONB3YIOT B T Haunyuiuue Beixozsl vabmronarores y Cl u Br 33M8meﬁﬂgm’ P 100%-an
nosndTanonHaHIHOB. : : : \elIEHHOTO CENIEKTHBHOCTD HA NMPEBPALIEHHbIH raouATONyoN Oiu3ka K 1

HInpoko npumensiiotes nomabuprbie cMobl Ha OcHOBE opTodTaneBsoi KucIoTH 1 Muor | T

151

{3BECTHO MOJIyUeHHe i NPUMEHEHHE B KauecTe OCHOBbI 1utst ITAB MHPOKOTo HazHaueH:

ATOMHBIX CNHPTOB ,HalpHUMep IJHLUEPHHA U NEHTa3PUTPHTA, HA3BIBAEMBIX COOTBETCTBey, eTiHBIX ATKHIOCH3OHHBIX KHCIIOT.

TG TaneBLIMK 1 neHTadTaNeBLIME CMOIAMH (ankumHBIE CMOJTBI). - TP
Ha ocHose Mera- u napa-dranesbx xucinor B IPOMBILIJICHHOCTH TIPOU3BOAST a

CKHE NOJTHAMHABI ,HAPHMED, NOTH-M-(eHunenusodTanamus u nonuapunatsr [2].

4 : TpeT. AlK
B npoussoncTee miéHouHbIX rHOPHAHBIX HHTErpaibHbIX cXeM TepedTaneBas KHCIOTa BBg. |
AWTCA B NACTy A NIPHAAHNA eif THKCOTPONHOCTH - YAOGCTBA HAHECEHHS. 3

Baxneitiee npombimnentoe suauenne mmeror
KCHJIONOB KHCIIOPOZAOM BO3AyXa 10 (Tanesoii u Te

CH
CH, 3
pOMaTqu,

——> TpeT. Alk

PEAKLHH NPAMOTO OKHCIEHHS O- y g | Cxema 4. Peakuus nonyueHns TPETHHHBIX ATKHAGCH30MHBIX KHCIOT

pedTanesoii KHCIOT, COOTBETCTBEHHO, B npucyy. | g B EE-
CTBHU aueraTa kobanbTa (I1I) B ykeycHokucIOM pacrsope. ' AnkninOeH30lHbIE KUCIOTHI ¢ BBICOKHM BBIXOIOM H CENEKTHBHOCTBIO MOTY oy
| _ [OMOIIBIO KATAHTHYECKOro JKHAKOPA3HOrO MPOMOTHPOBAHHOIO OKHCJIEHHS BTOPH e
o e i o yos1oB nipu Temneparype 80-120 OC B 6ap6OTaXKHOM PEAKTOPE B NIPHCYTCTBHH TETPATHAPA
H30—< >'CH3 + O HOOC COOH | kuATOxd Ka4ecTBe MPOMOTOPA B Cpeie
CH,COOH, 150-200°C, 40 arx auerata KOOaJibTa B Ka4ECTBE KAaTaIM3aTOPa, YKCYCHOrO ajbJerua B p
08% _ 1ensHoil YKCYyCHOM KHEnoTel [6-8] no cxeme:
% :
o CH
Cxema 1. Monyuenne Tepedranesoii KucI0TS! CH; 3
I 6 80 -120°C
p# 06paboTke meNoYHbIM pacTBOpoM IEPOKCHAA BOAOPOJA aPOMATHYECKHX aJIbIEerH0s 0, Alk
A - L]
10O KETOHOB, ComePKaMX B Opmo- wm hapa-nonoxennn NHa- unn OH-rpynny obpasyrorcs, BT. AlK TTAK .CH Ca HO B
COOTBETCTBEHHO, aMUHO(DEHObI HITH ABYXaTOMHBIE (heHOMbI (pearyua faxuna) [3]: i F R

H,0, + OH — HOO + H,0

< > /<0 ::; %0_ Oy.R_ : Cxema 5. Katanuruueckoe suakodazHoe NpOMOTHPOBAHHOE OKHCIEHHE BTOPHYHBIX anmnron):onoa
" + oo =0 A i HOOO Oco6o cnexyer OTMETHTb TO YTO, KJIKOYEBast PONIb B PealU3alMH KOHLUEMNLUHH YCTOHYHBOIO
o g 6 ANMHTHYECKHX NPOLIECCOB, NPOTe-
: y . pasBHTHSA B XHMHH B HACTOsILIEE BPEMs OTBOAMTCS Pa3pabOTKe Kar -
((lm | kaomux B Marknx ycnosusx. Oru He TpeOyioT GONBLIONO KOMHuecTsa Bcnon:ic::sgg::;&mo%];ﬁg
—_— e f ' eJIeHHe, OYHMCTKA H MO3BONAIOT NPOBOAUTL PEAKLIMH C MU -
e HO‘Q—OH o REEES gg}éﬁﬁéﬁ:ﬁ?ﬁnﬂpmyx}os [9,10]. Ha nonto OKMCAMTENBHBIX KaTaNTHTHYECKHX npoue:{:c:;r eli
Hedrexumun npuxonutcs He MeHee 50% nmpou3BOOHUMON TPORYKLHH. K Hum omgc:;c; :::},[ e
| porenHo-kaTaNMTHYECKHE IPOLECCH MOTYUEHIs AKPUIIOBOIT KHCIOTSI, annmmoao:: OKHCHem;ﬂ )
CHO 3%-piii H,0, o OH | ceif oTneHa, MPOMMIIEHa U APYIUX, TAK H FOMOI€HHbIE KaTajlu3upyemble npm&}e;chm o §
NaOH, H,0, 50°C, 20 musn + HCOONa . TAHMYeCKHX BEWECTB. B nocnenHue necaTUNeTHs aKTHBHO Pa3BHBAETCH ABYX e Onymm; e

o | | cKombky umeer Clenylolye NpenMyIlecTBa: JerkoCTb OTAeNeH s KaTain3aTopa p

. o | axwm OTCYTCTBHE, MO0 YMEHbIIEHHE NOIH NODOYHBIX MPOLECCOB, BO3MOKHOCTE HCIOIB30BaHNUA
100% | BBICOKOCENEKTHBHBIX H HECMEIIHBAIOIINXCA PACTBOPHTEEIi. e
: : TloBbiireHe aKTHBHOCTH HOBbBIX KaTAJUTHYECKHX CHCTEM B pEaKUHsX ¢ p e
CTpaTamMu ZOCTUraeMoe 3a CYET MPUMEHEHHS alLTEPHATHBHBIX KOMITIEKCHOO Xapali';fgabi( e
- PacTBOpHTENEH PACUIMPAET CIEKTP HCMOJB3yeMbIX CyOCTPaTOB M NMPOLECCOB, UM K > I;r ¢ et
Onrum u3 CE/ICKTHBHBIX FE€TEPOTCHHBIX KaTANMHTHYECKHX TPOLECCOB OKHCTEHHIS 4POMETIE § 6y, nenomEsoRaIA KOHUEMNsE AByX (ha3sHoro karaau3a. K TakuM pacTBOpUTENAM CIT nyme eens
HECKHX COCAMHEHMH ABJINETCSH OKHCIUTENbHbIT aMMOHOJIH3 TOMOJL bropuposanubie yraesonoponbl, HOHHEIE XKUAKOCTH H T.I. [} 1,12]. Uonnble opgaﬂuqec o
conTsereTmytoMe ranoHAGerbom ol HEHUsl, HAXOMALIMECS B )KMKOM COCTOSIHHM DIIPH KOMHATHOH TemrmepaTtype, cTabuibHel, obnazn ot
COOTBETCTBYIOLUHE ralOHAOEH3OHHTPHITHI, Hllsxo;‘i JIETYMECTHIO U JIErKO MOAH(GHUUPYIOTCA NyTEM BApbHPOBAHHSA CTPYKTYpb! aHHOHA HJIIL e
s THoHa [13,14]. Bnaronapsi BLICOKOH NOJAPHOCTH, OHH MOTYT ObITh HCl‘[OJ'll.ﬁOBaHbI H ﬁn:b:;u;;{eﬂne
= ¢ H3a1HK METaJIIOKOMIUIEKCHBIX KaTAJIW3aTOPOB. JTOT MPOLECC BBLICOKOIKOIOIHYEH - e
| HENONAPHBIX MPOAYKTOB PEaKUMH OCYLIECTBIAIOT MeTOIOM 00BIMHOTO paanenemmﬂg)r?séﬂenbﬂm
’ : * KHIKOCTH aKTHBHO MCMONL3YIOT Kak Cpefy s peakuuii ruapodopMUIHpOBaHUs ! (::; N
Coenuuenuii, ruZipMpoOBaHUs THEHOB 1O MOHOEHOB, THAPHPOBAHUA APOMATHYECKHX COEN 1

_ KINYECKHX COEIMHEHHIT
TaK 1 17151 OKHCHEHHS, KPOCC-COUETaHMs, H IP. NPOLECCOB NPEBPaLeHMs LIHKIH ¢
CXGM& 3. HOH)"-ICHH'B F&TOILI[OCH'JOHH]’])HHOB (X-—F,CI,BI’,]) R0 [] 5: ] 6]

Cxema 2. Peaxiyust Jlakuna

OrOB TOJIyONa H FAJIOHATONYON0B |
pHBEnEHa cxema mpespaleHst rajouaTonyoa B

CH,
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Taxk, oxucnenue unknorexcena s npucyrersun NayWO4*2H,0 30%-noit nepexncamlaoﬂo_
pona B KHCIOH HOHHOM JKHAKOCTH [(CH2)4SO;HMIm]TSO NPOTEKAET 1O aAMMHHOBOM KUCITOTY;

30% H202 N32WO4*2H20_}. COsH
IL CO5H

Cxema 6. Okucnenue LHKJIOr€KCEHA 10 aIHMHHOBOM KHCIOTHI

ITpakTnuecku npu 100%-Hoii KOHBEPCHH MO HMKJIONEKCEHY, CENEeKTHBHOCTD 110 anUNHHORg; |
bt TakKke monyueHs na npo. |

KHCIIOTE cocTaBiAeT 96.7%. Xopomue BLIXOAbI H CeNeKTHBHOCTS
TKEHUN HECKONILKUX KaTaIMTHYECKHX LMKIOB PeaiH3alii 3Toro npotecca.

B patore [17] nokasana BosmoskHOCTE STIOKCHANPOBAHHUS LIMKJIOreKCEHA NEPOKCHAOM Bo-
A0poAa u ¢ kousepcueit 90-95 % nonyuenus 2-nuKiorekceHa- 1
MapTaHua u Meau B cioHoill cpene. [IpoBenenne SMOKCHNPOBA

KHCJIOPONa B CTPYKTYPY OPraHHYECKHX COENMHEHHI K NPHMEDY B HOHHBIX KHIKOCTAX Gosiee 13ty

PaTebHO H 3P (PEKTHBHO YeM B OObIMHBIX HIHPOKO HCMONL3YeMbIX pacTBopuTensx. B uux karamy. |

3aTOPBLl MOTYT OJIMTENLHOE BPEMsI H KOJIMYECTBO LHUKJIOB HE TEPATH CBON) AKTHBHOCTD, TaK, He-

I10J1B30BaHHE FHOPONEPOKCHAA MOYEBUHBI B Ka4€CTBE OKUCIIHTEs NpaKTHYECKH HCKIIKOYAeT BO3- .

Karamisaropa. Tak, B npucyrceny |
MoO;, (NH4);Mo,05, Mo(0)(O,)(bipy) B cpene [Bmim][PFs] ¢ ucnionbzosanuem UHP B Kavectee |

KJIOOKTE€HA B OKCH- NIPOAYKT COCTa- |

MOXHOCTb 00pa3oBaHHs MOBOYHBIX NPOAYKTOB U NE€3aKTHBALNIO

OKHCnuTENA 32 18 yacoB npu Temreparype 60 °C KOHBEpCHS 1IH
Busia cebime 90% 1515 BCeX HCCIeNOBAHHBIX CHCTEM.

0
Mo(VI)/UHP

[Bmim]PFg

Cxema 7. INOKCHAMPOBAHKE LHKIOOKTCHA
JIUTEeH

TOPOB B Ka4€CTBE 3MOKCHANPYIOLIErO areHTa OhUIo MPEIONK
BHHBI C IEPOKCHAOM BOIOPO/IA B COYETAHHH C METHIITPHOKCOPEHHEM.

Ipu noGaenenuu mouuolt scumkocTi [Comim][BF4] THAPONEPOKCHA MOYEBHHBI XOpOUIO |

PAaCTBOPACTCs B PEAKUHOHHOI cHcTeMe. B pesyibare, KOHBEPCHS H CEJIEKTHBHOCTS 110 TIOKCHIAM

noctrrana 100 % [18], Torna xak ncrions3opanue 30% BOIHOrO MepoKCHAa, NPUBOAHT K PacKpbl-
THIO STIOKCHIIHOTO LIMKJIA H OCHOBHBIMH MPOAYKTAMH PeaKUHH ABNAKOTCS JHONBI: i

R MeReO, (0.02 5xs.) R
UI-]I) (2 3KB‘) .. 0 SN
[C;mim][BF,], 8 wacon
KOMH. TeMIeparypa
R=H, Me, Ph: > 95%

ROHBCPCHAL Yo COICKTHBHOCTD, Y%
R=Ph, 84acon 95 >05

A cpaBrenns HCMonb3OBaHMe TOI ke CHOTEMD] AUISL TUHEHHBIX HeNpeeNbHbIX COeuHe-
HHIT Ja€T 3HauHTEeNbHO Gonee HU3KIe KOHBEPCHH: ' *
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-0Jla B NMPHCYTCTBUH KOMILekcoy |
HUS U IPYTHX METOMIOB BBEMehy; |

HOCKOJ'Ibe NPH HCNOJNH30BAHHH BOIHBIX PacTBOPOB NMEPOKCHAA BOJOpOaa B Ka4YECTBE OKHC- ;
1, BO3MOXKHO NPOTEKaHHE NOOOYHBIX HIPOLIECCOB B BHIE ruapoaH3a OMOKCHAOB, PsINOM aB-

€HO HCIIONTb30BaHHE KOMILJIEKCA MOYe-

Elmi Macmuoalar,

- .,.‘ueueﬂ_] 46 %;
-okten-2 <21%;

0,
) H-1 <4%. CBOKO
r?;(;{:leﬂeﬂﬂe MOJMOKCOMETAIIATOB 1A 3MOKCHAMPOBAHMS LHUKJIOOKTEHA NOKa3asno

-96% npw ce-
axTuBHOCTb. ITpn 60 °C B TeweHHu 4-X 4acOB KOHBEPCHS €r0 COCTaBHIa 95-9 p
COKYHO
Bb! gHOCTH MO 3noKcHaam 99%. DO HUPOTEPOKCL-
neKTH B pabote [19] nmpuBeneHbI pe3yIbTaThI anoxcunuposanm[gong ]IEBF] s
; cpene [Cysmim][BF4] 1 [Cy4 ‘
BIX U FETEPOTeHHBIX YCIOBUSX B
e einarirti: €HWH, TreTeporeHHble T0JH
HCIIONIB30BAHBI METHATPHOKCOP ;
. Be Karanu3aTopos ObLin 1 e e nom
* haqec;r“pnmm) METIJITDHOKCOPEHUH M MliKpOHHKﬂﬂCyHHpOBaH:/{bIH , r:;c;n p
Hi \ ao
§4Bm:mpnoxcopenm‘i BbIX0J1bl TEPIEHOBBIX STIOKCHIOB COCTaBHIM CBbIile 98% 32
METF

oM MO

Karammarop, UHP, 20°C

[Cymim][BF,] wu [C,mim][PF¢]

Karammarop, UHP, 20°C

-
[C,mim][BF,] o [C,mim][PF]

H
AN 40\

- BIX U IE€TEPO-
Cxeaa 8. DNOKCHAMPOBAHHE MOHOTEPIICHOB MHAPONEPOKCHAOM M(_)ticg:;m B FOMOTCHH p
resnsix yenosusx B cpee [Cymim][BF4] u [Camim][PFe]

=Yy

i = HpOo-
B pa6ore [20] nokasano uro npu 25 0C, B cpene [Cymim][Y] (Y= PF4, PFs) sng;cr:;o;; -
BaHIE XaJKOHA, H30()IaBOHA U XPOMOHA B TEUCHHE ABYX YaCOB NMPUBOAMT K BBIXOAY CYOCTp
uurepsane 95-98% npu 100 %-HOil CeNeKTHBHOCTH.
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TSIKLIK BIRLOSMOLORDO OKSIDLOSMO PROSESLORIN SELEKTIVLIYININ vo
EKOLOJI SOMOROLILIYININ 014 QOsi
S8.8. Piralizada, C.S. Mehdiyev
Moaqalada, sanayeds va inca iizvi sintezds hayata kegirilon tursularmn, onlarm toramalarinin,
spirtlorin vo oksidlorin alimmasi il> naticolonan ekoloji samorali oksidlosma prosesiorinin bazi
niimunalari nazardon kecirilir.

Acar  sozlor:  selektiviik,
temperaturu, miihit.

ekoloji  somaralilik, oksidlasma,  katalizator,

THE RELATIONSHIP BETWEEN SELECTIVI TY AND ECO-EFFICIENCY OF OXIDATION

PROCESSES OF CYCLIC SUBSTANCES
S.S. Piralizade, J.S.Mekhdiyev

The article considers some examples of eco-efficient oxidation processes, which are held in

industry and fine organic synthesis, the result of which are forming of acids, their derivates, alco-
hols and oxides.

Keywords: selectivity, eco-efficiency, oxidation, catalyst, temperature of reaction, environ-
ment
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| ' MEIIEHHBIX TUGEHIIA U ETO
HHOCTH CHHTE3A JHMETHJI3AMELIE
O(i-l(;lliCEOTOPBIX ®YHKIIMOHAJIBHO - 3AMELLEHHBIX IIPOH3BO/HBIX

A.C. MexTnen

Hauuonaneaas Axagemust ABHALHH

e ’ N
Cmambs nocesinicHa ocobenHocmsiat 1 nepcrekmueamM pearu3ayuit npoyeccos noayve

aNCHoe
us ougpenuaq u paoa e2o QYHKYHOHATLHO-3AMEUJEHHBIX HPOU3BGOOHBIX, UMEIOHJUX ucﬁa “:
:;pa:mnmecxoe SHAYCHUE U UCNOTB3YEMBIX 6 PASTUYHBIX OMPACAAX HPOMBIUACHHOCHIU p

20 X03a1Cmed. . ]
" Kniouessie ciio6a: moayoi, 2aiouomonyosl, pearyis Kyneaupoeanus, 0e2uopokoHoeH

canu, OUMOIUIT, OKUCICHNE, AAMMOHOAU3.

TBE
JludeHnn 1 HEKOTOpPbIe ero MPOU3BOAHbIE HCIONB3YIOTCA B sIIEPHBIX peamopaxHB _Ka:J:e;:HHe
oxaKAaloLell XKHUAKOCTH, KoHcepBupyromel nobasku (E230 npu TpchnopTHpoazgocilnréneﬁ c
, i Tenn ;
BIX, TEPMOCTOHKHX MaTepHasoB,
HUSl JIETKO TOPTALIHXCS LHTPYCOBBIX, Ty
ot i €CTB IS IONYYEHNS Pa3IMYHbIX TOJHKOHA
acuTenel, a TAK)Ke HCXOOHbIX BEL
— : KOTOpbie 001a4at0T BICOKUMH DKC-
aK aHTHCENTHK MPU BbIIENTKE KOXKH, p
O Xaoanr menenns(1-3). K npumepy nHa
¥ BO BCEX HAIPaBJIEHUSX UX MPH ,
aTALMOHHBIMH XapaKTepHCTHKAM anpas
nﬂrg ocsose rotoButcs THERMINOL VP-1,x0TOpEBIi ABASETCS TEIUIOHOCHTENEM HCITO/Ib3YEMbIM
e ~ o
s paboThI MPH BHICOKUX TEMIIEPATypax B KUAKON H qilaposon dase. S
onyueHus nudeHuna u ero np
A ueenenoBaHusa NPOLIECCOB 1 | s sy
3BOAHBLIX B YCJIOBUSIX aB p
aunu OeH30Ma | psijga ero npou
YeHa PeaKLs JerHIPOKOH/IEHC Yomasua: sroRmRRupe-
i KHCJIOPOZAA BO3AYyXa, B CPENe yKCy
BaHHS B XUAKOI (paze, B NPUCYTCTBHH auenia
LIETOHATOB MAJIaNHs ¥ MEPEXONHBIX MeTaIoB npH Harpesanuu (100- 200 C) n cooTBeTCTBYIOL
ABJIEHHSIX 3
) [Mokazano BaxkHOe 3Ha4eHHe BHIOOpa peaklLHOHHON Cpeabl NI OCYLIECTBJICHHSA npiﬁiicﬁ
H i M
NErHAPOKOHAEHCAIMH apOMATHYECKUX COSNHHEHHH, KOTOPbIii 3aBepluaeTcs oﬁpasoaannsd)émma
C HEBLICOKHMH BBIXOJAMH, COOTBETCTBYIOLHX HCXOAHBIM COSIHHEHHSIM NPOHU3BOMHBIX 1 CXOI[H(J]"‘()
’ BE H
0 TpH HCIOJB30BAHHHM B KayecT 0
Hccaenopanusivi ObUIO YCTAHOBJIEHO, YT ] e
APOMATHYECKOr0 COENMHEHHsS 3aMeleHHbIX OeH30/1a HaéT obpa3oBaHKe raMMbl uaiwlfpno;d)eﬂmb-
COOTBETCTBYIOLIHX AM(BEHHNbHbIX coepuHenuil. s uHAeHTHOHKAUMA 1OJy4aeM Jndemine:
HBIX COEJMHEHHIT M, B YACTHOCTH, MUMETHAM(DEHHI0B, 00pas3yoluxcs B pegxu;mano ; fo o
leHcauny Tojlyona OblIa HCIONB30BaHAa ra3OKHAKOCTHAas Xpomarorpadus. oxaaa: e,ﬂeﬂm B
NPaBUIBHOM MOAOOPeE UCTIONB3YEMOT0 ancopOeHTa, ra3a HOCHTENA H Temnepa;‘rypbl pasn
TONUN0B 06pa3yercst H30MEPHAsi CMECh CHMMETPHYHBIX AuMeTHaanGernnos(4). oo cueon
B uensx 6onee yerkoro uueHTH(PHLUHPOBaHHA H3OMEPHOrO COCTaBa TOJy4e " e
' HTaJBHbIX
CHMMETPUYHBIX AUMETHAAH(EHWIOB, HapsAay ¢ MPUMEHEHHEM HHCTpyMe R
(MK,Y® cnextpockomust u IDKX- ananus), 66110 npuGErHyTo H K MCIOIB30BAHUIO TIpenap e
MeTOROoB CHHTE3a MHANWBUAYAIbHBIX H30MEPOB AMTOJNHJIOB C MOMOMIBIO psAjAa HMG::]::; [)I: -
TipeBpalleH st raJlouIapOMAaTHYECKHX COeNHHEeHNI B IudeHmbHbIe. B kauecTse He 1-}:1;1 e o
THYECKHX COeAMHEHHIT ObITH HCTIONB30BaHblI PeaKTHBHbIE 00pasibl BCexX H3OMEPHBIX S
0B Mapku “X4” ¥ “4”, NONBEPTHYTbIE OYHCTKE MyTEM MOCNEA0BATENbHOI peKTHRHKALH s
; HATONYO-
Peronke u ppoOHo# xpucrammsaunu. JlocTurHyras qnc;gl;/ ngs: pagﬁg::;b CF:;I:)J r{:paniu-
epsajie 99,9-99,2%. 310 0 .
10B,cornacHo IDKX-aHani3a, HaxXOAUTCS B HHT T o
PYeT oTcyTCTBHE OLIYTHMBIX MCKaKEHHI B H30MEPHBIX COCTAaBAaX MPOAYKTOB peaxmi_zn rg‘;-;rgrlz -
CHMMETPHYHO-3aMEIEHHBIX AHMETHINU(EHNIOB HA OCHOBE NMPOWIEALIHX OYHCTKY
NoB (5-6). |
12 JKX-aHanu3 rajouaTONYONOB OCYLIECTBISIICH C chonbsosaﬂnemsoczgix/u)kouoaoorooggggz
0 me, XE- ©) Ha XpoMm
DM-1322/300 (10%) mnu Tpukpesundochara (30%) Ha chepoxpo
G umu Genrone-245 Ha xpomocopde W.
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VIK-criekTphl raJlonaATONyONOB XapaKTePU3YIOTCA YaCTOTAMH BAJIEHTHBIX KONeGaHil aToyg,

YIJIEPOA-TANIONA B CINEAYIOMMX 06/1aCTAX ' :

- OpTO-TaNIOUATONYONEI - 744-741 cMm-';

~METa-rajouaTONyobl — 681-677 u 777-766 cm-1;

- napa-ronoHAToNnyonsl — 809- 795 cm-'.

B Tabnuue | mpuBeneHs! aHHbIe 00 OCHOBHBIX MAKCHMMyMAaX MOTJIOLIEHHs B Y D- CTIEKTpaXx ry,
JIOHATOJYOJIOB,

Tabauua 1
OcHoBHBIE MAKCHMYMBI NOTIOWeHNst B Y- criekTpax rAJOHATONYO0JI0B

Hzomep opTo- MeTa- napa-
[anounronyon
dropronyon 263,5 269 262,5264 2695 |268 274
Xnopronyon 2675 275 268,5 2755 270 271,5 278
Bpomronyon 267,5 275 268.5 276 270,5 2785
lioaTonyon 269 2717 270,5 2785 272 281

CornacHo BbllenpuBeNeHHON TAOMMLBI B Pty 0<M<N HaGTHONAETCH CMELIEHHE B CTO

Poky |
Oonee AIMHHBIX BOJH. LR |

©  XapakTepHble y4acTKH TOIIOLIEHHS TAMMBl CHMMETPHYHBIX muMeTHianden

HaXOoJATCs B HIDKe npuBenenHbix MK- cnekrpanbupix obnacTsx:
0.0' - mumetunaudenus — 730 u 760 cm-!;
on' - aumeruamudennn — 525 cm-';
MM - gumerwiaudennn —7 00 u 778 cm-1;
M. - auMermnaudennn - 760, 825 u 865 cum-1;
nm - pumerunagudenun - 728 u 804 cm -

HJIOB

Hpu IDKX ananuse cUMMETpHYHO 3aMEILEHHBIX MPOU3BOAHLIX AM(EHMIA HCMIONL30BAMN
anueson L u cumikoHoBoe Maciio ®M- 1322/300 na xpomocop6e W, MoauduumpoBannbix 5%-Hoit
n30(QTaneBoi KHCIIOTOIA. 2

OnHako, HECMOTPS Ha BLICOKYIO CTIEHb YHCTOTbI TANOMATONYONOB, P CHHTE3E CHMMET-
PHYHBIX AUMETHAAM(EHNIOB 110 peakuuaM: DHTTHTA (IPH B3aUMOAEHCTBUH TaHATONYONOB C Me-
TaJIM4ECKUM HaTpHeM), YiibMana (IpH B3aUMONENCTBHH C METAJLTHYECKOI MEeZbI0) H I'punbspa
(mpn X B3aUMOAEHCTBUM C METAUTHYECKHM MarHpeMm) BOBCe He HABMIONaNoch MX cTporoii
HArpaBICHHOCTH C IOJy4€HHEM eNHHCTBEHHO M30MEpa IMMETHIIH(EHHIA COOTBETCTBYIOMIEO
HCXOHOMY TajJOHATONYONY. _ =

Bo Bcex ykasaHHBIX MMEHHbBIX PEaKIHAX HaOMONanoch 0O6pPasoBaHie PasIHYHBIX H30OMEPOB
AHMETHIIM(EHIIOB, BKIIOYas TAKOBBIE, KOTOPbIE BOBCE HE OTBEYAKOT CTPYKTYPE HH OXHOIO M3 HC-
MOJIB3yEMBIX [IPH CHHTE3€ HCXOIHBIX TallOHATOYOJIOB, :

Crenenb OTKIOHEHHS OT 06PA30BAHNS COOTBETCTBYIOUIMX AHMETHAAN(EHHIOB B H3yHeH-
HBIX PeaKLHsAX Oblia OTIMYHOI APYT OT APYra, YTO OTPAXEHO B NPEACTABIEHHOI Tabmwe 2.

Ta6anua 2
HaumenoBanue % obpasosaHus

HMCHHOI HCXOAHOTO | COOTBETCTYIOLIHX COOTBETCTBYIOLIHX CYMMBI HECO-
peakuuu FIOMJITONYO- | AUMETHIAUDEHHIIOB (dparmeHTOB OTBET.

1a I:M:0 ¢parmeHTOB
durTHra n-Br-tonyon 50,3 75,2:23.2:1,6 24.8
VY nemana n-J-tonyon 67.3 79,55:5,25:15.2 20.45
I'puneapa n-J-tronvon 83.4 91.7.2,6:57 8.3

o

sssssenERes

C
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Ebiia TAKIKE H3YHeHa H BOSMOXKHOCTb MOy HEHHA AMMeTHAIU(EHHIIOB 10 PEaKLHH rgmﬁoﬁa
b et
[Tpu PA3NIOKEHHU FHAPOOKHCH N-TOJIyONAHA30HNS B LEJIOYHOM CPeAe B MPHCYTCTBUH TONMY
H
ra. P

IT 1

HIAAH(PEHHUIOB. 5 2 i fiO-
L mi;lg:ynb'l‘a?bl PacCMOTPEHHBIX BbILIE peakun MOKA3aI1,4TO HAMJIyYIIHH Pe3ynbTaT Npk

{ CHMMETPHYHBIX AMMETHIAN(EHIIOB HMEET MECTO B peakLlit I'punbspa ¢ yqacmezaq;:
. OnRHAKO, PH TIPOBEJCHNH Peakuii Y ibMaHa He B arMocepe Bo3nyxa, a B aTMO

AR il cp;meaa criocobereioer nonyuenuo 94,4 % 4,4 numernmdennna (modpar-
= aw;amic;:::gn n-H3omepa AOCTUIaeT 97,2%, BLIXO/A K€ M-H30Mepa U O- H30Mepa COCTaBJISIIOT,
et crBeHHO, - 1,725% n 1,075%) 5 -
COOTBeTB OTJIMYHH OT PACCMOTPEHHBIX BbILIE PEAKUUH MOTyHEHHE CHMMETPUYHBIX JAHMETHIII

no peakuuu ['punbsipa-Kapawa ABAASTCA CTPOrO HANpPaBJICHHON U M03TOMY OHA Bng:z
mmoel; BbITh MCMIONb30BAHA U KA4eCTBEHHOI OLEHKH CTeNeHU THCTOTEI WHIUBHIYAIbHBIX
MOK

HATONYOJIOB. Tabanua 3

M3omepHbIii COCTAB MPOAYKTOB PEAKIHH Tombepra ¢ yuacTHem rHapooKncH
N-TOJYOJAHA3OHIS B Cpede TO1y0]a

)
PacnpeacncHie ANapuIbHBIX COCAHHCHHH, Yo
JumernnaupeHnn
MIOH30MEPHOE no(parMeHTHOE
-3L,0
0.1 - AMTOTHI 62,0 0 ,
M -124
M,IT - AUTOIHI 24,8 =
TL,1 "= JHTOMHI 13,2 n -56,

- BHIH-
CenextusHOCT, peakunn IprHbspa-Kapaia B OTJIHYHH OT PeaKiii ['puHbApa, rxa(; bHon
momy, ceazana ¢ TeM, uto CoClz yckopsieT mpoLecChl oOpa30BaHHs AHAPHIIOB nl(()aﬁgﬂux MYy,
R ] ‘
paHKaTbHO- HOHHOMY MEXaHH3MY He JOMyCKas H30MEpH3aLi nepanns}i ga;;cycﬂoﬁ I
i epu3aLiH TOJMyoNna B JENs
M3yyena peakitusi OKHCIUTENTbHON THM Sy
NPHCYTCTBHH MAJIAZMEBOr0 KaTaau3aTopa (PACl,) 1 HekoTOpPBIX A00ABOK K HEMY -alleT:
- OKOH-
Peaxuiyisi IPOBOMIACH B TEUEHUE 7 HacOB MpH 105 C, BLIXOJL K© TIPONYKTOB iir;::?z "
IeHcaLuun He mpesbluaer 2%-08 BeC., IPH NPOBEACHHH € STOH pgarcumi B 1111:]1‘1)/031;2 o CmpOCTaB
roselaercs Ao donee vem 10%- A
fenzona BBHIXOM MPORYKTOB AErHAPOKOHACHCALHH ! cooras
CHMMETPHUHBIX AMMETHIAM(EHHIOB 00PasyOLIMXCA B peaKkLi omcnmenb;{:lm ners;;;?:ﬁaiopa
cauuu ToNyoJia B Cpene yKCyCHas KMCIOTa-HUTPOOEH307 B MPHUCYTCTBHH Fd-0ro
npuseseH B Tabmuue 4. .
B yCIOBHAX OKHCIMTEBHON AerHIPOKOH/CHCALUH C MPHMEHEHHEM KaTamisaT(]){;;a rllaongmz)
CTBHe HUTPOOEH30Ma BLIXOL CHMMETPHYHBIX HUTPOMETUIAH(EHHIIOB 3HallHTe.I1bl‘10 n(uq)em{[; e
NpeBbImAeT BBLIXOX AMMETHNIH(EHHNOB. Pacnpenenenne ke COOTBETCTBYIOUL
NPONYKTOB MOAYMHAETCS HUKE MPUBEACHHBIM 3aKOHOMEPHOCTAM. ' N
O-HHTpO, I -METHJI — N-HHTPO, T -METH — O-HUTPO, O -METHI, JUIA HUTPOM
THTONMNOB M,IT — MM - =~ ILI = O, }
PaboTtamu ax;neMHKa C.JI MexTtueBa U €ro Hay4HOH LIKOJIbI OblJIM NPOBEICHDI cuc*re;gl:;e
e HH -
HCCeqoBaHMA PeaKkUHi OKUCITHTENIBHOTO AMMOHOJIH3a Pa3IHYHOIo THIIA apomaﬂmeizlaixnomsaﬂa
HOBBIX COeMMHEHHIT C MONYYEHHEM COOTBETCTBYIOIUHX HHTPHIIOB apor%a-rmecxo]:gr ETB ;Oumx i
BO3MOSKHOCTD MONYHEHHs MOHOHHTPUJIOB, AHHUTPHIIOB H FIMUIOB HA Da3e COOT OyO Bty
MEPOB KCHMJIONIOB, MX CMeceil, a TaK)Ke COOTBETCTBYIOLIHX dpaxuuit HeGTAHBIX YIJICBOIOP
CTroposxknenuit AzepOaiimkana [7-8]. -
I;‘{aMH HCCIENIOBAHA PEAKIMA OKHCIHTENBHOTO aMMOHOH32 HHINBHAYANIbHBIX u3omeept::n e
JIOMATO/IYONOB M YCTAHOBJIEHB! HX OCODEHHOCTH, 06yCNOBEHHBIE HAHYHEM B MOJICKYJI
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HOMY PacCrnojOKeHU F&HOHIIH!:IX

TOJIyOosa Pa3nHYHBIX TI0 DJIEKT POOTPHIIATENLHOCTH H OTHOCHUTEND

dTOMOB.

Bonsuioii untepec B s10M acmexre MPEACTABJIACT H PEAKLHs OKHCIHTENLHOTO AMMOHON3a H3.0Me, :

POB CHMMETPHYHBIX IUMETHNAH(EHIINIOB, 06pPa3yIOINXCs, KaK B PACCMOTDEHHBIX HMEHHBIX peg;
LHSX, TaK H B [IPOLECCE OKUCIMTEIBHOIN ACTHAPOKOHAEHCALMH TOMYONA B MPUCYTCTBHMU CMewrgy,
HbIX KaTann3atopos, Bkmouaromnx PACl; B cpene neasuoii YKCYCHOIT KHCIOTSI

Ipouece oxucaurensHoro aMmmonousa OCYLUECTBILANCS B NUPEKCHOM NPOTOYHOrO THrg pe. |

aktope npu 380-340 C npu nponyckanun 1apOB CHMMETPHYHBIX AUMETHAAH(EHIIOB pacTsopey.

HbIX B OeH305e u KOHTAKTHPOBAHHEM C AMMUAKOM H BO3YXOM B TICEBNOOKHKEHHOM CII0e Katany, |
3atopa ( OKHCIBI MOIHGACHA 1 BaHausA B COOTHOWEHUH 16% u 2%) HaHecéHHOro Ha NpoKaney. |

HYI OKHCH &JIFOMHHUS,

Pesyabrartsl oxucnurensHoii ACTHAPOKOHACHCALHHU TONyOa B cpexe HUTpoOeH30Ma B mpy. |

CYTCTBHH NaNnaJHeBOro Kara H3aTopa.

Tadanua 4
IMpouzsoanoe Ornocurensuiii | Cocras | Cocras ]
RERREID YAV HBaEA eI iz Humetnnaupennios Hurpometnnandernnmon

obbem Yo %

0,0'- 0,97 0,45 4,33 _
JUMETHIAHDEHIT
oM - 1,51 1,1 10,58 _
AUMETHIAHDEHUT
o1~  JUMETHI- 1,69 1,0 9.6 _
aubeHnn
0-HHTPO,0 - 2,0 11,0 _ 12,25
METHAAU(DEHHT
MM - 2.8 1,95 18,73 _
AUMETHR AR De HUT .
MM'-  THMeTH/I- 3,0 4,5 433 _
audennn ‘
IO - OHMETH- 3,23 1,4 13,46 _
audenun
O-HHTPO -, 1T~ 4,08 59,2 _ 66,1
MCTHIAM(EHUT
I - HHUTpO, m'- 8.22 194 _ 21,65
METHAAH(ECHIT

OxucanrenbHbtil aMmoHoNH3 T - AUMETHAAN(EHUTOB B ONTHMATBHBIX YCIOBHSX (Temme-
patypa- 400 C, Bpems koHTakTa- 0,55 cex, MONApHOE OTHOWeHHEe auTonum:NH3:0,=1:15:12) mos-
BOTIHL NOMy4HTE MAKCHMAJIBHBIH BBIXOZ MO AHTpHIAM. ITonyuennsie HUTPHIBI NpeaCTABIAIOT CO-
foit cmecy n,m'- AHIHAHAUGBEHNA | N-IHaH- T - METHIANGDEHNNA C MONSIPHBIMA BBIXOHAMH OT
Teopun 51,0 1 20,3 %, cooTBeTCTBEHHO [8-9]. 5

Peanusauusi oxuciutensHoro ammononusa cMeceli. nuMeTHAIMGbEHIIOB, MONyYeHHBIX B
PaCCMOTPEHHEIX BBIIE PEAKIHAX HA OCHOBE TAJIOHATONyONA, HIH MPOIYKTOB A€rHAPOKOHAEHCA:
LHH TOMyONa B 3THX YCJIOBHAX NOKA3aqa BO3MOXKHOCTS MONY4EHUS CMECEBBIX MULIHAH-H LHAHME-
THAmMdennnos. Beixona 1 cootHomenus AHLHAH- H UHAHMETHI3AMEIUEHHBIX AHDEHHIOB pasHAT-
€ M HECKOJIbKO BBILE NPH HCIONB3OBAHHH B KAaueCTBe HCXONHOTO ChIPbsi MeTa-3aMeleHHbIX
AH(QEHHABHEIX COSIHHEHHNIT, HMEIOMIX 3aMECTHTEL B M€Ta- nonoxxeuuH. O6wmuii Brxon cmeceil
UHAH3aMEWEHHBIX THDEHUIIBHBIX COENHHEHHIT He npesbinaer 90%, MHHUMATbHBIN ke BBIXO 38
OZIHH NPOXOJ cocTaBnser 35-40%. Sia

Haneneituimu npespaienusmn NOJTyEHHBIX LHAH3AMEIIEHHBIX AHDEHUIBHBIX CoeiHHE-
HHH U, B YaCTHOCTH, TIPEBPALIEHIEM HX B UHAH3AMELIEHHbIC GEH3OMHHBIE KHCIIOTHI, AHAMHMHDL, AH-
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aMHHOKHCJIOTBI H T.J4. BO3SMOXHO ITOJIyUEHHE TepMOCTOf'iKHX NOJIHAMHIOHBIX, I'IOJ'IHSCIJHP-
rya[-laMHHOBbIX MOJMMEPHBIX H APYTHX CHHTETHYECCKHX MAaTEpPHAJIOB .
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j 'LDI [LLORI I JONAL-OVOZOLUNMUS
IMETILDIFENILLORIN VO ONLARIN BOZI FUNKS.
P TORBMOLORININ SINTEZ XUSUSIYYOTLORI
C.S. Mehdiyev

Moagalada miixtolif reaksiya, preparativ sintez metodlar vasita:s*i!at elaca .da sin;a);fa
sahalorinds vacib, praktiki ahomiyyato malik va genis totbiq o!gman_ difenil VadO{HH? miixtalif
toramoalarinin alinma prosesiarina, xiisusiyyatlorina va bazi per?spektrvlarma bax:!?rg i, i

Agar sozlar:  toluol, dehidrokondenslogsma, haloidtoluol, kupellogdirma reaksiyasi,

oksidlasdirma, ammonoliz.

) ‘ - AND SOME FUNCTIONAL —
ABOUT FEATURES PROCESS OF OBTAINING DIMETHYL
. A SUBSTITUTED BIPHENYL DERIVATIVES
J.S. Mehdiyey

The article is devoted to some peculiarities and prospects for the iprpli?rerrtcbrt;t?:ir ;;g
Processes for obtaining biphenyl, dimetibiphenyles and his a nm.uber.of ﬁ:zi"c‘r!orfady;sz( s.;'. lm]
derivatives are of great practical importance and are used in various industries and the natior

economy, - o ‘
i’eywords: toluene, haloidtoluene, cupellation reaction, dehydrogenization, bitolyl,

OXidation, amnonolysis.
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DOMIR 9SASLI MOSAMDLI CISIMLaRIN pr 4 STIKLIK HIPOTEZiNiN
EKSPERIMENTAL YOXLANMAST

A.T. Mommadov, $.M. Riistomoya

Azarbaycan Texniki Universiteti

selasma saraitlarindan Marrmova-Srem. Oyana, Kun v Novruzo
minin dayismasi muiqayisali sakilds verilmisdir. Miiayyan edilmigsdi
galibds plastiki deformasiyasimn haticalarinj eksperimental dog;
douygundur.

Acar sozlor: Moasamali cisim, pastah, Plastiklik hipote

2, eksperimentql Yoxlama,
bisirilmig damir, sads Viikloma, miirakkab Yiiklamo, pres qalib, defo

rmasiya,

Isin moagsadi: By maqalenin maqsadi muxtalif gorginlik halinda Vo mixtalif
yollarnda  mosamalj materiallarin  plastiklik hipotezasinin
yoxlanilmasidr.

yikloma
diirtistliiyiingin eksperimental

I, hamin prosesds garginliklorin
isir. Sado yiklomalarin sinifi asagidaki

20, ~c.0
K, 173 - const. (1)
oy = 03
& .
K="2_ const., )
qay '

burada

‘\/5 2 5 + +
=5V o) i(a_ofi(q q)*;%=‘q-——§-2-5~

Tokma metallarin plastiki deformasiya proseslarinin analjz; uglin garginlik halinin néviinin
gostaricisi kimi K parame
tadqiqinds istifads olunmusdur [13]. Tacriibs prosesinda dayison
miirakkab yiiklomoanin trayektoriyasi realizs olunur,

Moasamali cisimlorin plastikliyinin hipotezinin tohlilj [9.14] géstorir ki,
muadyyan miiddsalarin postulat: imumidir. Onlardan ssaslar; o nat
asagidaki goklo malikdir.

Hs v K parametriarinds

biitiin modellar Ugiin -
icadan ibaratdir ki, axma hoddi

IS o

tri [11,12], habels qeyri-cins materiallarip struktur hodd halinin

Elmi Macmualor., oetasnennencansane

e

S5l ,0)=0 . .(3?
da Jy, Jy - uygun olaraq tenzorun vs gorginliklor deviatorunun birinci vs ikinci
purada lo » 2o

covari dir; € - moesamalilik parametrdir. ' o '
mvanalgl:;:;l tlayinin modellari [1,3,5,9] mahdud totbiq olunur, giinki _onlarda asasin mat;ena]mgi

phkomlonmasi nozers alinmir. Ona gors da elo modellora baxaq ki, bu amil nozore alimir [
mo

delinin muhitinin hali iki parametrls - cari masamalilik vo deformasiyalarin intensivliyi ilo :
mo

3,5,8] modellords yalniz cari mosamalilikls saciyyalonir. Forz olunur ki, ekvi\_falt?ﬂ'f gar%";ii’l;
!Elifn:n v mosamaliliyin néviinden asilt olmayaraq onlar ntegralin, ekvivalent pla
a :
deformasiyalarin artimindan funksiyasidir [4,6].

Uekv:@'ddé;\:) 4)
Onda baxdiZimiz modellarin toyinedici nisbatlarini imumi sokilds bels yazmaq olar.
O = A0Z +Bo? ; &)

dZ, = JadE? + bdE? : ©

P
dE} = E}Eﬂ[.c:r{a, -Ccroé‘glz 7
O
P
dh = AL -mo,, ®)
o-ekv

burada o, dE’. - ekvivalent garginliklar va ekvivalent deformasiyalarin artimidir;
ekv : . ' |
dk,,, dE, - deformasiyalarin artiminin intensivliyi va hacmi deformasiyalann artimidir:

dE! - plastik deformasiyalann artiminin komponentlaridir.
IJ

i i iliyin funksiyalan vo ya materialn ssasinin
5) — (8)-doki amsallar cari mesamahhym' : .
deformgsi)yalanflm intensivliyidir va [2,4,6,9] modellarinda eksperimental vo ya [4,6] modellarinds
fiziki indan astli olaraq tayin olunur, . ' o . .
o ZaEnl:slaerimentle mixtolif modellarin uygunlugunu qtymatlar;dlrmakduguln hldrosgatt;[ll{ r:r;;;n;];
i itlori i i lan niimunaleri sixilmaya, dart: maya v
tatbiq etms soraitlorinda t}lasamah damolrdan olan niin o el i (oyumens
tocriibaler apardiq. Bircins deformasiyada garginlik halinin néviinii g e

e ! : ; ; K=1.39 .
yaranmadan) asagidakilar qiymatlondirilir (q — totbiq olunmus hidrostatik tazyiq) [11] 5,

r | 3
dartilma; K = - (1 + _?{q_) —sixilma; K = - ;q_ - burulma.
Ga w s

Dartilmada vay sixilmada tocriibalords biz K = const-fia sada_yllllélen}s 41;&;22“32;
reallagdirdiq (sokil 1): K = -1 (sta1); K=-25 (51‘1‘3 2); K=43 (suai3), I\If[g)-vg(gu? =1,96 e
(sia 5). q = const-da (miirokkob yiklomoalor) xatti dartl)lmaya(6 (1%2915\3@&1) ?r ayektoﬁ(; bl

o i = -8 (g= Pa) va q (q= :
trayekt lar, xatti sixilmaya (g const) — 8 (q=98 M ) =196 trayel
gr;}i}:‘ B?Iggyektoﬁyalann birinci sahasinds hidrostatik yitkloma, ikinci sahasinds isa q dayismoyan
halda dartilma vo stxilma hayata kegirilmisdir. . o )

e d?olva 11 trayektoriyalar sabit intensivliya malik olan gorginlikli & yiikloma programlarina

. ; i tiayyan giymatine
uygun gslir. 10 yolunu kegands niimuns xatti sixilmaya maruz edilir, sonra O,y Mmuayyan qiy

nail olunduqda onu hidrostatik tozyiqls yiiklayirler. 11 trayfeklt.Ofiyam" dbarttll;;;g; ﬁtaﬁﬁf(f:;?;
irinci da hidrostatik garginliyin miisba .
reallagdinlmigdir. Sinmayadak birinci sal?a ik gorg 1 L s
I i i liklorin sabit intensivliyinds nii
t la kompensasiya olunmugdur. Ikinci sahado gargin it _ alo
a?izlaqh?drc?st;iik yﬁk}l}adik. Miixtalif modellars gora tacriiba va nazari qiymatlari tutusdurmaq ticiin

=i
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A’ B gmsa]larlnl [] -9] uyg .bI‘r_;, I -“ ___‘_ Lo ... T e T i B oo _‘-v' R A B T - AN R LA Ty g -
3 . gotiirdiik. Korrekt eksperimental ma] lar al '
tacriibalori TDK2M3 domir ovuntusundan so I$ nij G B i
a 1ok yuq preslonmis niimunslords apard "

R . pardiq. Pres]
?;m.ut'le_]a; ilkin olaraq 800 C-d:? endoqazda 2 saat bisirdik, soba ila birlikda soyutguq p:e:?m]
sargil:};rgndzylsmaklf mssamahgm 0,14 - 0,4 diapazonda variyasiya etdik. Miirakkab gariginlik?]m;
Stnaglar dein [12]-ci igdo gostarilan qurgudan, i "
gor ' ‘ , yikloms, uzanma va en:
1sthan[19t}9rd9 .defbfmaswa]gnn qeydiyyati tiglin iss xiisusi tutuculardan [13] istifads etdik I?'r'n{la
eksperimentlari vahid metodika Uzra apardiq [14]. s,

{Sada va mirakkab yﬂk{ama proqramlart iizra sixilmada masamaliliyi € = 024 .lola
. ? I]

40 80 120 160

Sokil 1. Yiikloma programi

&
0,08 i
oL5
0,06 ot
Cayv,MPa
004
0,04
0,02 0
0
30 160 240 op, MPa

Sokil 2. Xotti oturtmada (H, =1) masamoali domirin
(6 =0,24) hacmi defomasiyasma vitkloms tarixinin tasiri- '
K:1-(-1); 2~ (=2.5); 3-(-4,3); 4- (— D) (hidrostatik sixma: q: 3-98; 6-196MPa: 7-c -88 MPa
ay

e
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Bitan ytkloms yollari tgiin timumi o olmugdur ki, baxdigimiz diapazonda orta garginliyin
artmast ilo hocmin nisbi deyigmasi ds artir. Ey - ¢, ayrilarinin forqlonmasi hacmi deformasiyalarin
rorponma gorginliyindan asililigina dolalat edir. ¢, vahidino diison terpanma gorginliklorinin o,
ayt o qadar goxdursa, bir o gader hacmi deformasiya shemiyyatlidir. Garginliyin miixtolif
yﬁklgfiﬂdg hacmi deformasiya syrilorinin tutugdurulmas: dilatansion sixlasmant segmoyo imkan

verir [8].
Hacmi deformasiya ganunauygunluguna noinki yiikloms tarixi, hom ds deviatorun (lode

parametri) novii 4, tesir edir. Qeyd olunmusdur ki, xatti dartilma sumlanmagla, xatti sixilma iso

sxlagma ilo musayat olunur [15-17]. Tetbiq olunmus hidrostatik tozyiq soraitlorinds dartmada
monfi orta garginlik tosir edir. Bu halda sixlasmani gozlomok lazimdir, 6zii do barabar orta
gorginliklordo hacmin dayismasi eyni olmalidir. Tacriibalor gésterir ki, tozyiq altinda dartmada

sixlasma bag verir. Lakin baraber K vo miixtalif z-do alinmis Ey - o, ayrilorinin tutusdurulmas
muxtalif naticalora gatirir (gokil 3). 4, =1 ugiin ayriler hidrostatik sixma ilo toyin olunan oyrida
yuxanida, (4,=-1 Uglin iss asagnda dayanir. Orta gorginliyin o, payim artirdiqca E, - o, ayrilori

hidrostatik sixilmada alinmig ayriys yaxinlasir.
Butiin bunlar forz etmays imkan verir ki, Lode parametrindon astli olaraq dilatansiya effekti

hom miisbet, ham do menfi ola bilar. =1 halinda terpenma gorginliklsri slave sixlasma (monfi

dilatansiya 0, g2, =-1-da ise sumlanmaya (miisbat dilatansiya) gatirir.

&y ER[ ol o, MP
/ -7 4 a
J

041

0,04
i ‘.

o0} /

0,02 | ., <
il .
0 % ar -

0 80 160 o, MPa

Mosamoli bisirilmis domirin (& = 0,24) hocmi deformasiyasina Lode parametrinin M, tosiri:
1=K=-25; p,=+1;2-K=-43; p_=+1; 3— K=—00 (hidrostatik sixma);
4-K=-43; pt,=-1; 5-K=-2,5; y_ =1

Yiikloms tarixinin va K vo 2, parametrlorinin hacmi deformasiyanin xtsusiyyatlorine tasiri

yuxanda ilkin masamaliliyi €=0,24 olan niimunalords gosterilmigdir. &€ -mn diger giymatlarinds
bu qanunauygunluglar analojidir. :

Eksperimental molumatlan nozeri melumatlarla tutugdurmagq maqsadile Kunun [3],
Novruzovun [4], Oyanin [2] vo Martinova — S$temin [6] modellarine baxdiq. Matrissanin
Materialinin deformasiya ayrisini 4 dofs presloms va endogazda 800°C temperaturda 2 saat arzinda
Sonraki bisirma yolu ilo hazirlanmis kompakt niimunalorin xetti oturdulmasinda aldiq. Bu iisulla
alinmig niimunalarin masamaliliying hidrostatik gokmakla nazarat etdik.
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Kompakt materialin asas Ugtin garginliklar va eformasiyalar arasinda slageni. on ki;ik
kvadratlar metoduy ila eksperimental malumatlarin approksimasiyasi ils tapdiq. T

0 =83,25+1211,5¢"%

buradae= ¢ %’2 - loqarifmik deformasiyadir.

eksperimental malumatlann kafi miqdar uygunlasmasi geyd olunur (sokil 4).
Ogar yiikloma trayektoriyasi o ay=y® («sarty yiiklomg yolu) yaxin yerlasirso, onda tacrijp; v
hesabi naticalor forqlenir (sokil 5). ;

Bu, giman ki, miixtslif yikloms sxemlarinin deformasiya mexanizmila izah olunyr,

tozyiqds azdir. Miitanasib va mirakkab yitkloma sxemlorinin milqayisasi gostorir ki, miixtalif
qiymatlor miirakkab yikloma halinda tacriibj qiymatlorden boyik
meyillonmays malikdir. Xususan shamiyyatli meyillonma daimi hidrostatik tozyiq soraitlarinds xati
dartilma tacriibalerinds miisahids olunur (yokil 6). Hesabi vg eksperimental malumatlann
molumatlann tutusdurulmas; gostarir ki, garginlik halimin noviindan v yiiklome tarixindan asi;
olmayaraq sixlasmani an adekvat Oyananmin va Martinova - Sternin (7) modellari tosvir edirlor. On
shamiyyatli meyillanme Kunun modeli iigiin qeyd olunur. Kunun hipotezinin tayinedici nisbotloring
mohkomlandirma parametri kimi Puasson omsal; daxil olur. Onun ve masamaliliyin cari giymati

arasinda slags  eksperimental toyin olunub vo - y=38" sokline malikdir. Kunun vs diger

tadqiqatgilarin molumatlaring 80ra m daracasinin gostaricisi genis hadlorde toraddiid eds bilar va
matrissanin materialindan, nimunalorin alinma texnologiyasindan va diger amillordan asilidir.
Konkret material ugun eksperimentlori boyik hecmds aparmaq yolu ilo daraconin gostaricisinin
daqgiq giymatini toyin etmok olar ve bununla da hesabi vs eksperimental qiymotlorin daha kafj iist-
tsts diismasine nail olmagq olar. . '

Novruzovun modelj uctin, hansiki  mohkemlonan materiallar iigiin - Qrinin hipotezini
umumilasdirmisdir, adekvatliq empirik amsalin n daqiqliyindan asil; olacaqdir. Onun toyin edilmasi
da goxayli eksperimentlorin aparilmasini talob edir.

Oyana modeli iizrs hesabi malumatlann kafi tist-iisto diismosi, giiman ki, onunla izah olunur
ki, cari masamaliliyin funksiyas f mis niimunalarda toyin olunmugdur. Digar materiallara kegidda
onu dagiglondirmak zaruridir. .

Martinova — Stern nazariyyassinin tayinedici nisbatlorins biitiin di gor barabor soraitlorda cari
masamaliliyin qiymeti daxil olur. By ¢oxsayh eksperimentlorin apanilmasini lagy edir. Ona gora do
7]-nin hipotezins tistiinliik vermak lazim galir. : _

Lakin géstarilan va tohli] olunan bu modellar albstta ki, masamali bisirilmis cismin tokrar
tozyiqla emalinda biitiin hallar1 nazars ala bilmaz. Bela ki, cismin formas:, Olgiilori, materiali,

yuklema tarixi va digar by qisim amillsr doyigdikds gostarilon modellarin islamoma ya az daqiglikle
isloma ehtimallan yarana bilar, ' g

Elmi Mocmualor....oovvesseresensee.

240 oy, MPa

80 160

Sakil 4. Masamali damirin hidrostatik sixilmada

(k=-99) hacminin Hisbi dayismasi|
; vi - 2-5-hesabi malumatlar
O : a-0,24; b-0,16; 1-cksperimental; 2 5 N
(2-Martinova — Sternin; 3 — Oyananin; 4- Kunun; 5 — Novruzovun modellari lizra)

Ev 4| ) _a
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80 160 op, MPa

Sakil 5. Masamali bigirilmis damirin miitanasib
vitklonmasinda (K=-2,5; U, +1) hacmin nisbi dayigmasi:

! j : 5 bi malumatlar
O : a-0,24; b-0,16; 1-eksperimental; 2-5-hesa o
(2-Martinova — Sternin; 3 — Oyanann; 4- Kunun; 5 — Novruzovun modellari iiz; 2)

Yuxanda apanlmis tohlilo asasen qeyd etmak olar ki, masamali cismin gapalcx1 .preslzqalé:lcllz
tokrar  plastiki deformasiyasimn  naticalerini ekspc.en'mental yollarla d9q1?19$ lrsri'f:lad Wi
maqsadsuygundur‘ Odur ki, novbati fasilda diyircek tipli detalin tokrar soyuq preslonma

Naticalar eksperimental tadqiqatlarin naticelaridir.
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Sokil 6. Mosamoli domirin mirakkab yiiklomo
yollarinda hacmin nisbi doyismosi (@ = 0,24, q =98 Mpa = const):
a-xatti oturtma ( K, =1); b-xotti dartilma (u,

=-1); I-eksperimental; 2-5 -hesabi giymatlor.
(2-Martinova — Sternin; 3 - Ovananin; 4 —

Kunun; 5 - Novruzovun modellori tizro)
NOTICD

L. Bisirilmis masamali cismin hacmi deformasiyalar gorg
tarixindan, deviatorun névinda

n M asiidir va iki invariantin
invariantinin CZ, vo garginliklar deviatorunun ikinci invariantinin
2. Hocmi deformasiyalar baxdigimiz biitin modellarla k

doyismalarinin komiyyat qiymatlondirilmasinda Martinova-St
lazimdir,

inlik halinin novindan, yiikloma
-garginliklar tenzorunun biring

Cyfunksiyasidir.

eyfiyyatca tasvir olunur Hacmin
em modeline ustinlik vermsk
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STICITY HYPOTHESIS PORO
"AL VERIFICATION OF THE PLA
EXPERIMENTA BODIES BASED ON IRON
A.T. Mamedov, S.M. Rustamov

{ J is plastic
Th icle carried out the experimental veriﬁcatrgn of the stqtte .of sn‘iferefe{;;;(;;iwpof i
| e article ¢ ron. To this end, explored the sintered porous iron comp. e e
Pieces on {he bas’zof ’;O [éx loadings. The comparative form of the porous body c.n f 6,59557 13 the
p";’gm”; Sf’:é);iIag}a:;;:gv-&em Oyany, Kuhn and under different conditions Novruzo :
Volume by n /

‘ ' ' icity, o1 [ verifi-
el (Ii’mdd ds: porous body, the workpiece, the hypothesis of plasticity, experinmenta ifi
ey words: ! ( i
cation, sinte:::'d iron, easy loading, complex loading, mold deformati
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. TOBIi FOLAKOTLORIN AZIRBAYCAN RESPUBLIKASINI _.
POMIR YOLU NBQLIYYATININ iNKISAFINA Vo ORAZi TOSKILIN® TOSIR}

N.9. Pasayev
AMEA, akad. H.9 Oliyev adina Cografiya Instituty

samarali hall edilmasi tigtin 6lkada hayata kegirilacaok tadbirlar gostarilmisdir.

Azarbaycan Respublikasinin tosarriifat sahalari igorisinda TF ri ski altinda faaliyyat g0staray
vo ondan ziyan gokan saholarden biri do demir yolu nagliyyatidir. Bunun ugtin - domir yoj,
naqliyyatinin istisman vo arazi tagkilina TF-nin gostardiyi manfi tosirlarin iqtisadi vo sosial-cograf;
baximdan aragdirlib, zaifladilmasing va gisman qarsisinin alinmasina nail olmaq qarsida durgy
muhiim problemlarden biridir.

Azarbaycan Respublikasinin tosarriifat sahalarinin inkisafinda va

inteqrasiya olunmasinda, elaca do ayn-ayri region va sohorlards istehsalin arazi toskilindo domir
yolu nagliyyati miihiim rof oynayir. Respublikadan uzaq maosafalors

Azarbaycan Respublikasinin damir yolu nagliyyati, onun istismarr va orazi taskilina TF-in tasirinin
iqtisadi vo sosial-cografi aspektda todqiqi aktualdir. Azerbaycanda istehsal edilan Umumi sgnaye
mahsulunun 90%-don coxu iri yasayly mantaqalarinin, saharlarin va qesabalarin payina diissa do,
TF-in domir yollarina tasir gostormasi xarakterik hal dasiyir. Olkanin va regionlarin sosial-igtisadi
inkisafinda daha ¢ox magistral demir yollar aparict yer tutmagqla, miixtalif TF-3 moruz qalir va ya
onlarin riski altinda foaliyyat gostorir. Domir yolu sobokasinin six inkisaf etdiyi yasayis
mantagalarinda shali maskunlagmast, sosial-iqtisadi inkisaf nozori calb etdiyi halda, demir yolu
naqliyyatinin zoif inkisaf etdiyi vo TF-in genis xarakter aldigi kond yasayig montagslarinds bu
proses zaiflayir, sonaye mahsullarinin xiisusi gakisi azalir,

Respublikada yiik va sarnisin dasinmala
Birincisi digar naqliyyat névlaring nisbaton damir yolu hava saraitindan asily olmayarag,
fasillarinds islayir. Digar torofden domir yolu ils yiik daginma basqa naqliyyat sahalorin
olaraq uzun masafalars dagindiqca nagliyyat xorclar asagi dusiir. Azorbaycanda 2012-cj ildo biitiin
naqliyyat névlori ila daginan yiikiin 10,9%-i vo sarnisin daginmasinin 0,2%-i domir yolunun payina

olorarast viza rejiminin
, daxilda isa avtomobil
-ayri stansiyalar arasinda bas veran qoza vo
sarnisin dasinmasinin xiisus; ¢akisinin xeyli
adqiqatdan bels naticoys galmok olar ki,
un inkisaf etdirilmasi tigiin slverigli imkanlar

ilin biitiin

tatbiqi ilo slaqadar olaraq shalinin kenar 6lkelars damir yolu ils getmasi
naqliyyatina istiinliik verilmasi, TF naticasinds ayri
langimalar ovvalki illarls miiqayisads damir yolunda
asagl dismosina sobab olmusdur. Lakin ‘aparilan t

den fargli -

18Ned

= poie o
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plemlardan biridir. Bunun tigtin TF-in Azorbaycan Respublikasimn domir yolu neqliyyatina
ro . : i lismisiq. )
T asda atrafl1 tohlil etmaya caligmigiq . . .
gpsirini f&;g:ﬂ;méngsadi-COEraﬁ rayonunun cografi mihiti domir ktyoly nsflhyyatu:l;ik:;r;z;
T it hadisslerin xarakterino gors resp
1 kisafina, burada bas veran tabii proses va : xarg Sk : domir
jagkiling. Va : ik isinin 6,8%-i, ohalisinin 32,6%-i va imumi dom
. ionlarindan forqlenir. Respublikanin arazis 8%-1, st - oo
i e disiir. Region daxilinds magistral demir yolunun
18%-i bu iqtisadi-cografi rayonun payina diisiir. il km oraziva orta
golunun lugu 373 km, kémakei domir yolu 400 km taskil edir. Har 1000 kv. km ar ziya o
mumi uzuniugu ’ ; ir yolu diisiir [3, s. 46]. Biitiin bu gostericilori ilo
1000 nofers iss 0,2 km domir yolu diisir [3, e
hesabla 2,2 km, har 1000 n: domir yollart vaxtasiri olaraq dagqin va subasma, giicli
Abseron iqtisadi-cografi rayonunun damir y v : i latisadicotrafi
yanast, ¥ icesinda yaranan qum vs torpaq yigilmasindan ziyan gakir. Iqtisadi-cog
Kok 9 Sovpn, BRiGasInn i d isi kigik oldugundan TF bas veran zaman
istral domir yollarinin merkozi sayilsa da, orazisi ki = b R
rayon magistra igtisadi-cografi nu daxilinde 18 miihim iqtisadi va
. Abseron iqtisadi-cografi rayo )
daha ¢ox problemlar yaradir ) ( logl K, onlardan da 4+ — Keslo, Songocal
ji shamiyyat kasb eden domir yolu stansiyasi yerlasir ki, s ;
ggdztgka Qara}c{lig Bilacari, Puta, Pirsag, Hovsan, Heybat va Na;ahl stansngalarlésu;:rsi?;i \:11 fgt;u:;
3 ] t] ’. _ v e . = n
% lir. TF naticasinda Abseron iqtisadi-cografi rayonundan g s
yiglmasina moruz gal iallari, kond tosorriifatt mohsullan ve regiona daxil olan qara meta
neft mohsullan, tikinti materiallari, kond ta S inatli yiiklorin daginmastnda
danhq, elaca do miixtalif toyinatli yii : :
malibllon, Stm-aha, mesl v s ahilil wSstade 1 dalan, Qaradag, Bina, Navahi,
t fasi itkisi . Aparilan tahlil gosterir ki, Xir alan, Q g, » .
xeyli fasila vo vaxt itkisi yaranir idan eaemarsi] Astifids husionsi vs il
Nasosni, Olat stansiyalarnindan dasinma prosesin : 9 il .
Eg:q?:;nm artirtlmasi dgtin arazido garginlik yaradan TF-in tam zararsizlogdirilmasi istiqgamatinds
i oriilmoalidir. , o 2 )
tadb]rlgfl;%ﬁnm iqtisadi-cografi rayonu respublikanin morkezindo aldverllsll ]co'gr'iﬁin;c?s:t?sg:
< 2 - u . . i
5 ili ionlar va respublikanin merkazi ils igtisadi o agplarin y ’
yerlogmokls, bolgadaxili, region Vo respubitkanin daolt wellssiings: Gt
: i ini diir. Iqtisadi-cografi rayonun ds yollann ;
onun naqliyyat sisteminin rolu boyiik . e Klo, Qarb istiqamatindo
< i llarinin 23,2%-ni toskil etmakla, Qo q '
uzunlugu 616 km va ya respublikadaki demir yo - t T
= T . -Yevlax-Balakon, Yevlax-Agdam, Conu q :
Baki-Agstafa-Tbilisi, Baki-Olat-Culfa, Baki "2 . ir. Son illsrds rewion
& i tolif TF-don ziyan ¢akir. Son illo 2
Osmanli-Astara demiryol xatlori vaxtasin olarac! muxtalit . ) isusilo do domir voluna
S i . liyyat sistemina, xiisusilo do domi y
arazisindo miitomadi olaraq bas veron dasqin hadlsasg naq _ [ e e
e s 5 ' in demir yolunda qatarlar islomoamisdir. y
ciddi ziyan vurdugundan, bazen bir nego gun dom s S I i, Yevlax va
= S e e bir nego istiqamoatds kosib kegmasi, :
xottinin Aran iqtisadi-cografi rayonunun srazisini | i regionun naqliyyat-
: ‘e : iihii liyyat qovsaqlarimin burada yerlagmasi reg 12l
Sirvan kimi respublikada on miihiim naqliy it TH-dst iin asash
.. P~ o qorunmast lig
trateji ohomiyyatini artirmaqla yanasi, onun dasqin va gl - S
Isnr'l?h?tllza tedbiyr{ari gorilmalidir. Iikin marhalada dasqmlz}nn n;)tlcal:‘,?nn}n.l.':lrad.al.lI qalc%lnlmafiutiﬁlég
yolun barpasi, Osmanli-Azadkond demir yolunun 15-ci km;lds korpiiniin tikilmasi, su ¢
dirtlmast vo s. tadbirler va layihalor haz‘rrlanmls Ir. _ _
bomlanrgaqxllzrl?an MR-in 20 ilden ¢ox bir miiddat arzinds blokadada olmast, dlg[\j[rl{gmfd?l}r:;: Ig
: o i l hats etmigdir. Naxc¢ivan arazist
demok olar ki, onun biitin domir yolu tesarriifatint o Wit | ovnavir. Bu TF
_ 3 igli loji va topoqrafik gorait mithiim rol oynayir. !
axinlarinin yaranmasinda mivafiq iglim, geo : —— r. Bu ziyan
. i ila birli i damir yollarina da boyiik ziyan vuru - Bu
tesarriifatin basqa sahalori ils birlikds, regionun S I tlarin saff
. . o B barpa islarine iri hacmli vasaitls
atarlarin hoarakatinds uzunmiiddotli fasilalarin yaranmast, RS :
gluzri;rgsl yik vo sornisin dagimalannda vaxt itkisindon ibarstdir. Biitiin bunlar Nax¢ivan MR-in
- { isi dur.
d llarinin normal vo rentabelli isina manes yara ) P Lo
o ylc\)laxt;lvan MR-in srazisindon Baki-Imisli-Culfa-Sarur domir y:olunu'n 198 l;fln ! ke@rl\l;‘f{ EE
da biitiin respublikada fealiyyat gostaren iimumi domir y;lt{l)llgl g"/;-ms ;Sillfrlll ie((f;; ; i;fil;%r;rur 20
orazisi kegan domir yolunun 63 km-i (yaxud 31,8 %-i) Babak, i o
szilSl(g((jJa; %'—%) Ordubag 4 km-i (18,2 %-i) Culfa rayonunun payina dt;lsu; [31]. lggr];iglll;i]:lg:;
. E e e p ~-Imighi-Culfa domir yolunun atrafinda yer|
arzinds ermoni igalgilan torafindon Baki-Imis ; homin dsmir yolunun
i i torafindon iggal olunmast homin :
rayonlarin  Ermonistan  respublikasi 42 Imusdur. Ona eéra da
i ds qalmasina sebsb olmugdur. 8
dayandinlmasina, Naxg¢ivan MR-in blokada goraitinda ¢ sriltiskls Barabisi
: s dascili i ilo yiiklerin daginmasi hoyata kegirilma !
m spublika srazisi daxilinds demir yoll_l ila yu e e
'Irau: t?l;\l;‘laag ilo Culfa demir yolu vasitesilo iqtisadi olagalori inkisaf etdirilir. Naxgivan Muxtar
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Respublikasi daxilinda Qizil Vang, Sorur, Culfa, Ordubad damir
yikdaginmanin tanzimlanmasinds miihiim shmiyyat kasb edir. Hazirda asas y
Naxgivan MR-in daxili yuk axinlan hesabinadir. Daginilan yiiklarin o

materiallar, kand tassrriifat; mohsullar tagkil edir. Son illar domir yolu ila respublikanin m

T e

yolu stansiy

alar daxili V3 xa.:
ik yaradan Manbgy,,
sas hissasinj, tiking

{

Hixty]i

regionlarina gondarilan yuklarin qarsisi alindigi ticiin imumi yik balans: asagr dissmiisdiir, -Bﬁtun
8ostarilon bu miisbat gostaricilarla yanasi, Nax¢tvan MR-in domir yolunun ritmik inkisafinda, ony,
normal yik vo sarnigin dasginmalaninda TF-lar, xisusilo da sel hadisasi biitiin dovrlards boyi
problemlar yaratmisdir, Sel hadisasi bu yollar, kérpiileri dagitmasa da, lilli gotirmalori ilg Ortiir y,
belaliklo, domir yoly nagliyyatinin normal herakoting monfi tesir gostarir. Domir yolu naqliyyaty,
ritmik faaliyyatini pozur, bazan domir yoly qatarlart bir nego giin va ya saatlarla islomir. Miixtgjip
toyinatl vacib yiiklorin manzil basina vaxtinda ¢atdirilmasinda boyik fasilolor va problem|y,
yaranir. Bu sirada beynalxalq va respublika shemiyyatli Baki -Olat-Culfa domiryol xattinin daimj g
hadisasindan ziyan ¢okmaosi diqqati colb edir. Xiisusilo bu magistralin Ordubad-Sarur (Ordubag.

Culfa, Culfa-Babok, Qrvrag-Sorur) va Korgivan-Salamalik hissasi daimi seldon
1900-1975-ci illarda Nax¢rvan MR-da 88 dagidici sel hadisasi qeyds al

ziyan ¢akir.
inmigdir ki, bunlapy,

da 65-i va ya 74%-i bilavasits Ordubad-Sarur damir yolu magistralina zorar vurmusdur, B,

gostarilon domir yol xatti istifadaya verildiyi vaxidan 1980-ci ila qadar sel hadisesindan dai

m ziyan

¢okmigdir. Tokca 1947-ci ildan 1960-c1 ila qadar olan dévrda Olat-Norasen domir yolu xattindg 339
sel hadisasi qeyda alinmigdir ki, bu da qatarlarin herokatinin gostarilon istiqgamotda 3280 sagt
dayanmasina sabab olmusdur. Bu damir yol xatti istiqamatindo qatarlarin harakatinin 10 saatdan
¢ox davam etmasi barpa miiddatinin bazon § saatdan 3 giina qadar uzun bir vaxta basa galmigdir.
Doamir yolu xattinin tizarini 7 m qalinliginda das, qum, ¢inqil kimi sel gatirmalori ilo bagladigindan,
qatarlarin hargkatinin barpa edilmasine uzun vaxt sarf olunurdu. Lakin 1975-cj ilden 1990-¢ il
qador Nax¢tvan MR-da sels qarst aparilan kompleks miibarizs tadbirlari naticasinds regionda damir
yolu nagliyyati va digar strateji obyektlor qismen azad olmusgdur. Olot-Norasen xattinin 327-ci km-
da xiisusi sel tohliikoli srazids 20 pogon metr miihafizs divarimin tikilmoasi 5 min kubmetr hacmda
sel gatirmalorinin qargisint almigdir. 1955-1961-cj illards iso gostorilon domir yolu xattinda
uzunlugu 244 poqon metr olan sel sleyhins baraj sistemlori va bandlar tikilir ki, onun da pulla

ifadasi 86,5 min rubi togkil etmisdir. Sonradan 1959-cu ilde homin domir yolu

xattinin 344-ciy km-

do biitiin sel tohliiksli hovza boyunca selo qarst miihafizo bandi tikilmisdir ki, bu da sonraki

dovrlords burada se folakatinin nisbatan zararsizlagdirilmasing va onun

dagidicr  giiciiniin

zsifladilmasins sabab olmusdur [5]. Onun naticasidir ki, 19.06.1986 ve 20.06.1986-c1 illarda
Naxgivangayda, 19-20.06.1986-¢c1 ilds Kilitgayda, 07.07.199¢ va 30.06.1998 tarixlorinda
Venadgayda, 19.06.1986 vo 21.09.2000-¢i il tarixlorindo Kukiigayda, 08.07.1996-¢; ilda Gilancay

kegon domir yolu

xotlorinin tobii falakate qarsi yanimeiq qalmis miihafizo tikililorinin davam etdirilmasi, sini
sutoplayict vo suétiiriicii tikililorin tomizlontoasi vo artinlmasi, domir yolu trassinin bitki értiyii
olmayan bolgalordan va coxsayli sel daralarindan kegdiyi saholards mithafizo qurgularinmn

yaradilmas: vacibdir.

Soki-Zaqatala iqtisadi-cografi rayonunun domir yolu xatti Yevlaxdan Balakons qador 165

km olmagla, respublikadak: iimumj domir yollaninin 7,8%-ni toskil edir vo bu domir yolunun 80%-

don goxu regionun asas sellj ¢ay hovzslarindan ke¢migdir, Iqtisadi-cograﬁ rayon daxilinds her 100
kv. km araziys orta hesabla 1,8 km damir yolu, o ciimlodan Soki rayonu iizrs 2,5 km, Qax rayonu

uzra 2,6 km, Zagatala rayonu uzra 2,9 km, Balakan rayonu tizra 2,4 km domir

yolu diigiir. Damir

yolu ils goéndarilen yuklorin 44%-ni yeyinti senaye mohsullart, 47%-ni kand tasarriifati moahsullari,

materiallari, yanacagq mahsullan, mego materiallarinin payina digiir. Osas yiik

» yungil sanaye mohsullan togkil edir. Oraziya daxil olan yiikiin ¢ox hissosi tikinti

gondorilan stansiyalar Soki, Qax, Balakan va Zaqatala stansiyalar hesab edilir, Iqtisadi-cograﬁ

rayondan stansiyalar iizra gondarilen yiikiin 30,8%-i, gatirilonin iss 47,2%
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-1 Saki stansiyas_l_,

e '.5212-14%-'1 Qax, 30,3-25,7%-i Zaqatala, 25,6-13,0 %-i Balakan stansiyasinin pay
jivafiq O ? |

o ir [3, 5.182].

i i i 90-95 safada selli
- gaser Region srazisindan kegon Yevlax-Balakan (165 km) domir yol xatti 90-95 km ma

' i i 11
i i i i Damiraparancgay, Tikanligay va s. selli
7t cecir. Regionda Kiscay, Singay, Balakqnqay, A
smllgrdzg$§¢:ol xa%arina yaxin orazidan ke¢masi, vaxtasiri olaraq burada qatarlarin harokati
Jarin

' s taqriban 70% sel
Qayhdu dlagdirir, yuk va sarnigin daginmalarinda boyiik problemlar yaradir. Bu da taq
ma :

: : i inin 104-cti km-de Duruca
jskli arazilarin payina dl‘isl’jr:_ 0, ci(;mlaKdﬁn ﬁik;;Qa;:ai:E;;—yB(ﬁlzk?:it;n 15450 ks Kalenoay
gayl, an“zagatalarclil'nol;s -(;)uaskxzrei seluhadisgsi ]§ak1-Balakan sarni_sin Qatanl?}n normal f:lah}/}’;:
hﬁvtz ﬁgi?n?; tgfg:;klalar }’Lz]lradlr, iqtisadi-cografi rayondan sornisin vo yik daginmalarin

st
problemlara sabab Olu? tisadi-cografi rayonu arazisindo son illords sel hadisasina gox .m?m; qal 32
Gaqca-Qaz;l;] 1eynalxaf q ohamiyyatli demir yolu xatti Baki-Agstafa-Tbilisidir. Iegl:]c:n
va (?n_da ztyalzl ¢o Baki-Gonco-Agstafa magistral damir yolu 'teb'u vo omak .l'eSél.l‘S ari e
9razl.smdm-11 egaéas xiisusi rola malik olmagla yanagi, ham do TF riski altindadir. lqtlsz ‘;??Oﬁm_i
msmmsanll 111{19?‘1(?9 dirilmis imumi damir yolunun uzunlugu 306- km taskil edir k}, o'l;jun. bé‘l it
B e:} - el ia dagqin riski altinda faaliyyst gosterir. Domir yolu asasan 8 inzibati b ES Ve
vaye 15,4 (;: y Goranboy, Goygol, Semkir, Tovuz, Agstaga, Qazax, Daskoson V? a1
saltamn - K nci:?’ ovsaq ve ;tansiyalan ohato edir. Hor 100 km* araziys dU$9“2d9m1_r yo(;ma gbo
wievew o Tg ’bg-birindan forglanir. Aparilan hesablamalara gora har 100 km "m'yﬁ (l)rjn kmy
inaibat raycinéarkm Goygolds 1,0 km, Qazaxda 2,7 km, $emkirds 2,3 km, Tovuzala 5
ragonunda ,2 ki ’dsmj;rr yolu Eiﬁsﬂr. Mithim demir yolu stansiyalart Ganca, Zaz ;, X?'yk o
s 1,D llm Quscu korpiicti, Kurakgay, Qazax, Agstafa stanswalan_h@ab edlllf:[ lkdu i
Soyuqbulag, D arf)'li sztina goro ’stansiyalar bir-birindan farqlanirlor. Boylik hacmli yiikdast I
1 (lguyyular Qazax stansiyalan hesab edilir. Iqtisadi-cografi rayondan dsm};{f’ cr)in
'Stansfya]ar'l ng‘(‘:ljiaﬁnsgsas hissasini metallurgiya, tikinti materiallan tagkil edir. Da_;l?)aﬂ yu'll?;rfs
1|3°g0nd9n19ﬁ }({'ljJ nca, Qugeular, Qazax stansiyalarindan kegir. Biitiin géstarilon bu miisbat ami o
60%-dan ;;c;zt:lu:dgr;]ir Sl ﬁaqliyyaﬂ“’“ {imumi inkisaﬁqda vaxtastri olar‘c}q Sas :zr:;ir oo
gl!l;g‘;lal;‘ famisin vo yilk dasimalarda fasilolor yaradir. Xususils buragz’!?, Jﬁli?age:t :tsngm 20-sinds
xottinin 20-34 km arasindaki saho sel hadisesine moruz qalir. 1957-ci %3 i )(;Ian sel Btiirtice
Daskasan rayonu erazisinds bas vermis leysan yagislar naticasinda d_lam‘etga Laorir ol Drcinds §
boru das, ¢inqil va digar gatirmalarlo tamax_nila dolmus va bunun naticasin
B t?ll:;lﬂ(itr;:ly?satlilc?a%ngirtrclgcll%usiya va diger MDB 6Ikalari1:ta ‘geda'n, uvzul}l‘ugu ;rzli
I A]gggcba;(({;a?naz{s)arband magistral domir yolu xatti Quba-X{lﬁl_llﬂZ"qtlfad"cogm (;a:?i)l/in 15
o : 'and akl- mgkla vaxtagin olaraq tebii folakatlars maruz qal-ir. Iqtlsadl'cogf?ﬂ TRyon d 49%.;
3?:?;2? dzl:ni(recyolunu’n 62 km-i vo yaxud 51%-i Sabran vo Siyozon, 61.?2-11{: G:nzgixtc!asanﬁfat
Xagmaz inzibati rayonunun payma disir. Damir yolunun tarixon ke ol bas
sahalorinin inkisafina va shalinin maskunlasmasina 6z tostrini go.sl’fe_r (;yl TR S S T—"
vermasing vo onun tosirindon do uzaq deyildir. Baki-Agstafa-Tbilisi g—mtl- sgdi-cograﬁ rayonlardan
yitklorin intensivliyino gora respublikada ikinci yeri tutsa da, digar iqti hsullar igerisinds meso
burada yiik axinlart daha aktivdir. Iqtisadi-cografi rayona flaxﬂ "?(lan nrlng]lusustansiyalar Xagmay,
materiallari, neft mshsullart vo s. mithim yer WIRIE, Mdln A t'u 1‘(tlriallr:u'r ehtiyati zongin,
Xudat Gilg,ilgay hesab edilir [3]. Gilgilgay stansiyast 9traﬁn<;l:i1 tllkmtllma aen . Gilgiloay hovass
stansiyanin yik tutumunda tikinti materiallan ustinliys malik o ma?;{a‘yyrisk;:i, srazidis. Gilgilgay
respuglikada sel va siiriisms hadisslarinin mﬁt;?madl ola.raq'takra]:l_c'_i;{ln:él siron  tobii folakatlar
stansiyasindaki  yuk axinlarim intensivlasdfma_k,_ afazfrlda : ocibdir
zararsizlagdirmak tiglin kompleks mithafizs tadbirlarinin gorii masi va 5- ———
Lankaran-Astara iqtisadi-cografi rayonu respu_bllke_mlp conu sa 51013 M ke
Baki-Astara magistral domir yolu xattinin Osman!nTAstara hl'ssamlblrbasﬁl Vzgﬁ uzurﬁugu 1005 km
tabii folakatlorden ziyan gokir. Bu regionun daxilinde demir yolunun iim
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imumi domir yolunun 5%

li¢ demir yoly Stansiyalarimin danizin altinda qalmas

qarsisini almaq mogqsadila demir yolu boyunca tohliikal; arazilard

tadbirlarin goriilmas; vacibdir,

Azarbaycan Respublikas regionlarinin sosial-igtisadi i nkisafi
2013-cii illar) irali galen vazifalarin somoralj hall edilmasi tigiin “Azs
respublikada va onun ayri-ayn regionlarinda 2012-¢j i uctin dagqin va s

S%-ni taskil edir. Domir yolu avtomobi] va daniz
naqliyyati arasinda slaqalendirici rola malikdir. Iqtisadi-cografi rayon Gzrs har 100 kv. km
1,6 km, har 1000 nofars is3 0,21 km damir yoly diisir. Domir yolunun sraz
respublikanin bagqa rayonlan ils migqayisads iqtisadi gostaricisi nisbatan yuksokdir. Damj
osason Lankaran, Masalli, Astara vo Calilabad rayonlan srazisindon '
tesarriifatinmn inkisafinda mithiim shamiyyat kash etmigdir. Iqtisadi-cograﬁ
damir yolunun timum;j uzunlugunun 36 km-i (35,8%) Lankaran, 30 km-i (29,8%) Masall,
(16,9%) Calilabad, 17,5 km-i (17%) Astara rayonlarinin payina dusuir. Miixtolif tay:
sarnisin daginmasinda Astara, Kamigovka, Lankaran, Novoqolovka va Port-li¢ sta
secilir [4]. Qeyd etmok lazimdir ki, Xozar danizinin saviyyasinin qalxmas; Astara

1 Uzrs tomin olunma'smm

) I yol
kegir va by fayonla,
rayon daxilinda.mﬁvCud
17 ki,
inatly Yiiklarin Va
nsiyalar XUsusil,
L Lanksran,\_Pgn,
tohlitkasini yaradir. By ciir tohlitkanj,
3 bendlorin salinmag tigiin

tohliikesiz buraxiimag; haqqinda asagidaki tadbirlarin hayata kecirilmosini planlagdirmigdir:

Abseron iqtisadi-cografi rayonu izro H.Z.Ta

Sumgqayitcay das tagvari korpii vo korpiinin mocralary har iki

Vo Qobustan-Sangagal domir korpiiniin dayaqlarimin va SangacaLQaradag tor

giyev-Sumqayit  domir yolu xatﬁhda

azilmalidir; Puta-Qaradag
baq yataginin, ‘Bag

Aran iqtisadi-cografi fayonu sahosindon kecon domir yolu xattindoki Pirsaat-HaquabﬁI
torpaq yatagini vo Haciqabul-Bag Sirvan torpaq yatagimi sel sulan basdigindan, buradak: sy

Otarticiilari vaxti-vaxtinda tamizlanmalidir; Xanabad-Sabuhj Xattinda
kompiinin  Yeylax torofdaki kenar miidafia dayaginin divan yuyulur
ugrayir. Buradaki miidafia divan va konus barpa edilmalidj

axidilmast iigiin korpi genislandirilmalidir; Mingagevir soharinds demir beton k¢

Xususi barkitma iglori apanilmalidir; inca ¢aymn kegdiyi Yeviax-Ba

$ clt yolun torpaq yataginin yuyulmast
tohlitkasi var. Burada yuyulmanin qargs; alinmalidir; Goran-Mingagevir-Bas Yuxan

Qarabag
N3 uygun deyil. Buradak; suyun normal
rpiniin girisinde
aya maruz qalir. Ona gérs burada
rds domir beton korpusiiniin
tohliikasi var. Burada suyun axininin
F YevIax-Bard_a damir beton

_ 18Neq
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gindan buranin da .Uhliikasi var. Bu tahliikenin qafslscllm ?)lmaq igii:a?i?bvafxl?a);ﬁ
o B lidir; Saatli-Becar xattindo Araz ¢ay1 metal kérpiiniin dam ek o i et
adbinlr %ﬁr}lhi?:ﬂ]n burada da tohliikali voziyyat yaranmigdir. Burada qabaglayici ISLQH nmfﬁ:;u:nniil;
0!:;1raflnfi':11 d ggr;lnlss dirilmasi lazimdir; Imisli-Vataqs demir yolu xatti do tez-tez su bas Y
acra

I digindan burada da qabaglayici islorin goriilmasi lazimdir; Yeni Olat-Xidirh xattindoki domir
qa[ gin

Orpi i asinin sel ¢okintileri ilo doldugundan onu f;f?lzlarpak,
bef ; akncili‘pl?la‘;?lldggnr;rirb Ezﬁgnbgcﬁg?i:ﬁ?ﬁgcrasn yuylfldugundan aksina buraya beton tokilmali va
Ba m : idi T .
barkidi]mg!'l(gr. tala iqtisadi-cografi rayonu iizro Yevlax-Balakon domir yplu xattfnm Sa:lq-an

i Sakl-. - damcilr beton korptiniin girisinin sag torafinde miidafis .Cll\’a["l dagildigindan vs
his;;%ziaxit?ﬁg); Duruca ¢ayinin tizerindaki demir beton kﬁrpﬁnlﬂn c;m:lls:i hlssgz; y;::;?;fgi ::31{;111;
s ( i ikilmali ve konus betonlanmalidir; -
andlg!ndan b ur;iadl;lkin:igﬁﬂabgggrll;?pgggg :ms hissasi yuyulmaya moruz qallb: Burac.l‘akl 'kc:imll(?
Kw‘mumayluz9 barpa edilmolidir; Qax-Zaqatala rayonlann birlasdn:an Kunpukgay l.li'al'tln ?‘1 |
bemf’lanma lk\fg udgm ay yatagi doldugundan buradaki gay yatag tgmlzl;inn'{gl{l vo hor lh i ar:;anin
b ocﬁmaligir' Qax-Zaqatala xattinin Kiirmiikgay domir betor{ k.orpunun grxis hissasi e
kop us bgrga s Ima zedir Buradaki kérpiiniin konusu barpa edilmalldlr;. an-Zaqata.la >;att‘m$
Is(g_g t?é?{f;:yii:::])i? betor% boﬁmun giri§ va ¢ixig hissalari dolub. Borunun g-ll'? 1:'9 n?;;? }llgrs;uzglr:ﬁs

rinlosdin igi : a-Balaken xottinin Katexcay {izorin oki meta
d.el.n-ﬂagdmlmg ;ziaang lh::lglild:'lrz;g?lii?gaégﬁn burada tamizlayici qurgu b_arpa efhlmalldlr. ¢ S
glﬂ&lﬂdésu t: II(Sazaii iq?isadi~cograﬁvrayonunda Zazali-Dalimammadli, Dellm?nﬁm.ecilll: ku:laalfaar}:
dami oznz(:attinds torpaq yataginda yuyulma tohliikasi gdzlamh'r. Buradaki su ot_prur(;t:l 5lgkia p—
amir y k eni kanal gokilmalidir; Kiirok¢ay-Goran xattindo Goranq:ay iza 5 o
tgml%le_l}‘la V? "ynda lillonma gedir. Buraya nazarat edib aciqhifn tomizlomek !ammdl,b ad akl
kof]}lff’un a?lg lI%il Semkirgay metal korpisiiniin su tomizlayici qurgular yuyuldugundan urla ada
SGIT}I\IY i @ i lar bapa edilmali vo méhkemlondirma islor aparilmalidir; Daskosain qo u;l :
tam1zllay101 Iq';r%g Bayan-Quscu domir yolu xottinin su 6tiiriicii arxlarda torpaq yatagi }éiu};(udl; :
g ra I-QIZI"iﬁrﬁcﬁ arglan tomizlanmalidir; Qinxli-Qizilca Bayap-Qusq:u_ d?mlr yolulxattma adgmi%
I 8 SUdO atagi yuyulub doldugu iigiin onlar da tomizlonmalidir. A‘!abag 1-Qu§;9u
uistii arxlla{ a g;psgsgn c?olundakl gOkoklar, korpiilar, borular, torpag yataginin yuyuerlas‘l. L\:f:
Y?IIF lzttl‘_‘l“ d lmzm rosesi gedir. Onlar diizgiin idars etmok; Agstafa-Tatli ciit yol c'iamrr_‘ orpurllar-
. L(li ar:ll:am?m yuyll)xlmasmm qarsisini almaq va tonzimlayici c!urgunqn barpa %dlidm?s;dglovonu
Z}" sn]]vademir yolunu dagiistii kanaldan kegan sel §ular1 miitomadi c;l;r:iqnd zn Ifrll gk
tenfizlamak; Yeni Poylu-Qazax domir beton korpiiniin ko'nuslalrl gulyllxﬂ Il(l:gﬁl:damir ey
toraofdan istiqamatlondirici divarla birgs barpa etmok IaZIIj'ldl{', lTO}i u- a}e:! T el
torpaq siirismasinden qorumaq tigiin dayaq divarlarinin hundurluyunu"qa} 1Irm (11( Dgl ol i
ollps::]varma kanali torpaq yataginin yuyulmasinin qarstsint almag; Boyuk-lKam - edair Sl
isttina qadar olan gokaklor, xirda korpiilar, borularin torpaq yataginin yuyulmasi gedir.
Otumcu(l;:b?’;(;zg];nag ailz](:il;'idi—cograﬁ rayonunda Baki-Xagmaz-Darbanq I?eyn?lx;l(]r ii:;n:;ggﬁ!ﬁ
Xattinde Qusargay-Xagmaz hissesiglis Qusirg:ai c\i;s ;Ztggslzg:zgg?s;}n:;agiu?:;mzlr; g
200 m” dag t6kma
g(a:;n;(::a ;zgtlllE;-iuJaa dﬁ?lpang:ay dasstagvari korpiistiniin sel va das'qn'l zamant sze; ;{L}lyl?m ml?é:;;ggg
Qb lun atrafini yuyur. Burada 1200 p.m kiivet ¢okmakls suyun.lsthamati.{n e g

o lyo 'ilc Carxi-Sarvan xsttinin 2508-ci km-ds Valvalagayin domir bgtqn korpps,(;{n ) 1?1 ks
L";ﬁ:::ﬁ ;myulmasg burada 2000 m’ das tokiib nozarat etmok, hax'n?mm ll:;araé a;vacr;ans t;}gvari
hissasinde monolit beton iglori apartlmalidir; Carxi-Sarvan ;'(Gttlnl'IjstS;d ;:}t gaglar R
korpiisiiniin yamaclannin bir hissasi sokulmugdiir. Bur'ada 300 m” Céeyg o i CACBE
betonlama islari aparilmalidir; Xagmaz-Carx1 tok domir yolu xattmb o e; R St S
iki saquli divarimin betonu dagildigindan burada dagrlmts..y?rl?r bgtcl)q aaSi 1i119n131 sk s
Xattinin $abrangay demir beton korpiisiiniin macrasinin vo goziinin bir hiss
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macra mexanizmlo tomizlonmalidir: Sabran stansiyas: demir beton borusunun su kegidlgrinin
macralan lillandiyindan 100 m® macra tomizlonmalidir; Sabran-Gil-Gilgay damir beton kérpﬁsﬁnﬁn
har iki tarafden konusunun beton uzlikklori dagilib. Burada 25 m> konus barpa olunmali va BT
tomizlanmalidir; Gil-Gilgay-Qizilburun  damir beton korpiisiiniin  orta dayaginin 621‘1'1_{1;15”
yuyulmas gedir vo kérpiiniin gozi qum torpagla dolub. Burada 600 m*® hocmds kézliik mexanizm],
tomizlonmali va dayagin yanlan betonlanmalidir; Gil-Gilgay-Qizilburun ciit yolu domir betoy
kérpisii sel sularini normal buraxa bilmir. Bunun uglin axini yaxin kérpitys yonaltmek lazimdy;.
Siyazan-Zarat xattinda torpaq yatagina yigilan ¢okiintii sular torpaq yatagini yatirir. Bunun ugu,;
suyun istigamati yaxindaki kérpiiya yonaldilmalidir; Siyazan-topaq yataginda sel vo dasqin sulgy,
yolu basir, Burada arx qazmagla suyun istigamatini korpiiys axitmaq lazimdir; Qizilburun-Siyaza,
sahasindaki ciit demir yolunda Atagay das tagvari kérpiiniin 1-ci dayagin 6ziili yuyuldugunday
burada dayagin yanlar betonla barkidilmalidir; Yasma-H.Z.Tagiyev ¢esmasi sahasindo Qizil _'cay
domir boru kérpusiniin her iki tarsfdon konusunun betonu dagilmigdir. Burada betonlasdnrmg,ig
apanlmalidir; Gilazi-Sitalgay damir beton lotok su kegidinin agiqhg: doldugundan buradaki palgiq
yigini tamizlanmalidir. i
Lonkoran-Astara igtisadi-cografi rayonunun Calilabad-Masalls, Masalli-Qasiml1, Qasim|;.
Liman, Liman-Goysaban, Lankarangay-Qamishq, Qirmizikond-Cslilabad, Qasimli-Liman V3
Qamushq-Astara mentaqslari arasindaki domir yolu xatlari vaxtagin olaraq sel, dasqn, striigma va
Xozar danizinin saviyyasinin qalxmasindan ziyan gakir va daimi tabii falakat riski altinda faaliyyot
gostarir. Damir yolu xattinds falakats moruz qalma hallari asasan Baki-Astara magistralinin kegdiyi
Lonkaran, Astara srazisindoki xotlordir, Avtomobil yolu ilo miiqayisado damir yol xattinin
¢okilisinda orazinin TF-» maruz qalma doracasi ciddi nazers alindiindan, bu sahays az ziyan dayir.
Lakin domir yolunun gokilisinds Xazor denizinin saviyys teraddiidii nazars alinmadigindan, demir
yolunun Qasimlidan-Astara stansiyasina kimi 60 km olan mosafasi donizin lap yaxinligindan
¢okilmigdir. Sutamurdov qesabasindan kegan domir yolunun 4,5 km hissasi daim tahliiks altindadir
Bels ki, deniz sularinin tasiri zonasina aid olan 150 m-lik sahil xattindon kegan damir yolu 2 dofs su
altinda qalmigdir. 2010-c1 ilin mayinda Kir va Araz ¢aylarindaki dasqinlar zamani Lankaran-Astara

igtisadi-cografi rayonuna gedan demir yolunda Astara istiqamatinda harakat edon yik va sarnisin

domir yolu xattini ya sokiib danizdan aralida tikmak, ya da homin arazids sahilbarkitms isleri
apanimalidir. Baki-Astara domir yolu xattinin Calilabad-Masalli hissesindoki metal korpiilarin
macralan lillondiyindon onun macras mexanizmlo qazilib dorinlegdirilmali; Colilabad-Masallt,
Masalli-Qasimli, Qasimli-Liman, Liman-Géysaban, Lonkerangay-Qamisliq domir yolu xattindoki
korpiler, borular va torpaq yataqlarinin macralan lildan tomizlonmali; Salmanli-Salyan, Salyan-
Dayikand, Qirmizikend-Calilabad, Qasimli-Liman domir yolu xattindoki domir beton borularin
macralan lilden temizlonmali: Lankarangay-Qamishg, Qamighg-Astara damir yolu xattindoki
torpaq yataginda yol yatag yuyuldugundan byrada etibarli sahilbarkitma islori apanimalidir.
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. mnhli?hm had;s?lapnm moansayi v iqlim xususiyyatlari probleminin Oyranilmasi iqlimgﬁnagli-' 5
um masalalorindan biridir va bu problem ancaq atmosfer haya d6vrant proseslori vo E:r

I:d;ll?n?;lais;s;nni?_ he;lli1 Eluna bilarb[l,Z], Ik morhalada meteoroloji  parametrlarin coxillik

: 1Z etmak miayyan bir arazinin hava soraiti haqqinda vacib mal

imkan yaradir, Hazirlanan maqalado Xozar donizini : i

1 . ‘ smizinin Azarbaycan sahil zo iqlimin

timsalinda bu {imumi problemin halling P
. . ro calistlmigdir va temperaturun oxillik

sactyyelondirmak maqsadi ilo 1992-2014-cii illor iizra Pirallahi, Cilov adalanqz Baki I:glzcli;rs;gl

Xagmaz, Quba Salyan, Neftcal i
_ s ’ 5 ¢ala, Lonkoran, Astara sta isti
edilarak xiisusi qrafiklor tartib edilmisdir. wensiyslanin. melimatlanndan Istl_fada
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Sakil 1. Bak, Cilov, Pirallahs stansiyalanininda havanin coxillik orta temberaturunu
miiqayisali sokildo géstaron qrafik
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Sokil 2. Quba, Xagmaz, Nabran stansivalarinda havanin coxillik orta temperaturunu
miiqayissli sokildo gostoran grafik

T J— 8
- 17 ‘

~+ 16

15

s - hE £ L . 1 ke
13 4 e e : Oty L Neftcala |
[2 : e : e : : |2----------'~---Sal)4'.e|n I

N . b

10 4o e ' cwmeoma: L

9 i e - St

8 st w ot ; ) ,. ey ..' G B

»"Jc? »Qq“ »%o? »‘b‘;’b @o°° '>°°q @°°“ w°éo w°°% 'vdyo ':-°$ e a-

Sokil 3. Neftgala, Salyan stansiyalarinda havanin coxillik orta temperaturunu
miigayisali sokilda gostaran qrafik

$okil 2-da isa sahil zonasimin §imal mantaqalarinden olan Quba, Xagmaz vo Nabran segilmis
va naticalar bir qrafikds gosterilmisdir. Qrafiki analiz etsok, Quba mantaqasinin orta temperatur
8ostaricilorinin diger montaqalars nisbaton asag oldugunu gérmok olar. Hesablamalar zamani Quba
Mantagasinda goxillik orta temperatur 11,5°C, Xagmaz va Nabran mantaqalarinds iss 13°C qeyds
alinmugdir. 2002-ci ilds Nabranda qeyda alinan temperaturun 16°C orta giymati istisna olmaqla
qalan gostaricilori Xagmaz moantagasindon agagidir.

Sakil 3 va gokil 4-doki naticalors diqqat yetirdikds goriiriik ki, bu mantagoaler arasinda
forglar nazara ¢arqacaq daracada gox deyil. Bu mantaqalerin ¢oxillik orta temperatur naticaloarids
(Salyanda 15,5°C, Neftcalada 15,4°C, Lankoranda 14,7°C, Astarada 15,4°C) bunu siibut edir.
Umumiyystls, havanin orta temperaturunun tasdiqlonmis giymatlori Abseron yarimadasindan
¢onubda yerloson sahilboyu zonada, o ciimladen Lankaran ovalifinda 14-15°C, hesablamalar

Zamam slds edilon naticaler iss 14,7-15,5°C toskil edir.
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énsagl izoterm 11°C, sahil zonasi Gigiin musahids edilon miiddot arzindo geyds alinan orta illik
temperatur 189 15°C -dir.
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Sakil 4. Lankoran Astara stansi 1
. 2 nsivalarinda havanin coxillik orta tem '
" i : s peératurunu
miqayisali sokildo géstaran grafik B cmamve 2060pumcs o noodcomoere amodenu nposedenle AnanI308 MHOLONCHIHIX
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naticasinda slds edilmig orta tem Sstaricilaring - ;
; peratur goéstaricilarinin i : : s -0il . i
modeli hazirlanmusdir. g Cografiya Informasiya Sistemi vasitasi ila leozpaghuneckoii Hngpopmayuonnoit Cucmestor. |

DEVELOPING THE MODEL OF INDICATIONS OF LONG-TERM AVERAGE . i
TEMPERATURE ON THE AZERBAIJAN COAST OF CASPIAN SEA RECEIVED BY I
. GEOGRAPHIC INFORMATION SYSTEM il
£ : L.A. Hasanli 1t

The article deals with analysing of indications of long-term average temperature on the
Azerbaijan Coast of Caspian Sea, developing the model with the comparison of approved
indications and results received by Geographic Information System.
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Sokil é {(92@1‘ donizinin .t_\zorl?aycap sahil zonasinda orta goxillik temperatur géstaricilarinin
ografiya Informasiya Sistemi vasitasi ilo hazirlanan model; (1992-2014~ii illor)

O6pamaiitecs B Hally penakiuuio.

etmays imkan yaratmadigindan  sahil zonasind 5 i
i cat  san an qorbs dogru yerlosan  stansi alann - It
:Eoiumlatlanndan da istifade edilmigdir. Umumilikds, 28 stansiyadan 1992-20154—01“1 illar layrzincla Unvanimiz: AZ 1045 Baki s. _ i
zalrjn :;1]1] ;I:Omalumgtia{}n dq?'n-agnhqda analizi apanlmis, orta gostaricilori modelin hazirlanmasi Mordokan pr. 30 |
; yroqrama daxil edilmisdir. Belaliklo, naticalar aras1 farq az oldug i ). 5°C
secilmasi daha maqsads uygun hesab edilmigdir. Cashaa Sl Yaroasiyanin. 0,3 C
it Pfoqramda istifada edilsn'metod inte'rpolyasiya metodudur [3]. Metod vasitssils izotermlaﬁh
gah_] osi zaman p?a!umatlann Interpolyasiyas: bas verir (sakil 5). Hazirlanmg xarita sayasindo
Il zonasinda istiliyin paylanmasin aydin sokilds gérmok miimkiindir. Noticodo demok olar ki.

Milli Aviasiya Akadémiyasi.
Tel: 497-26-00, olava 21- 85.

e

e e
B nprai— S g
i e e e,

-90 -
-9] -




Elmi Mocmualor.

ETIL UCLT BUTIL EFiRi - EKOLOJj TOMIZ, YUKSOK OKTA NLIAVTOMOBIL
BENZINLORININ ALINMASI (1CHN KOMPONENT Kimi

V.H. Mirzayey

Azarbaycan MEA Neft-Kimya Proseslari ingt; tuty

Moagalads orto-fosfar tursusuy hopdurulmug seolis-y katalizatoru ist-irakinda olefin tarkibli ¢ 5
Jraksivasimn eti] Spirtila efirlagma reakasiyalari-nin ladgiqindan bahs ediliy Aparilan tadgigaa,
haticasinda magsadli mah-sulun-etil liglii butil efirinin cxumna mixtalif amillorin (temperatur, kompo.
nentlarin mol nisbatlari, hacpy Surat, ftozyig) tasiri aragdirimigdir. C, Srak-siyasinin divinilsiz.
lagdirilmig butan-izobutilen v dvinil ayrilmadan butan-divinil Jraksivalarindan istifada edilmigdiy.
Miiayyan edilmisdir ki, efirlagma reaksiyalarmn 70.75°C temperaturunda, 0.7-0.8MPq tazyiqds,

hacmi siiratin 0.5 saar! qiymatinds spirtin Jraksiyalara 1:3+4 moj nisbatlarindy eti] liglii butil efiriniy,
X1 72.6-76.5% tagkil edir.

Agar sozlor: C, Jfraksivasi, bioetanol, Josfot tarkibli seolit, efirlagma, eti] tighi butil efiyi, ¢ixim

mexanizmlorin miuharriklarinds yanma mohsullarina olan ekoloji talobatlarin sartlagdirilmasi
torkibinda oksigen torkibli komponentlar - oksigenatlar olan ekoloji tomiz benzinlarin isteh-saling
gugli tokan vermisdir,

Hazirda avtomobi] benzinlaring olava olunan oksigenatlar icorisinds meti] Uclii butil efirj
(MUBE) v3 eti] tgli butil efiri (EUBE) xiisusi yer tutur. Bu sahads adabj yyat manbsla-rinda kifayat
qadar malumat var [1-7]. Avropa Birliyi 6lkslorinda vo Rusiyada MUBE v, EUBE oksigenatlarina
olan talobat ildon il durmadan artmaqdadir.

Son 5 ilds Avropa Birliyi slkolari ilds 110-120 min ton benzin istehlak etmisdir. By

miqdarda benzinin istehlakinda 6 mln, ton mixtalif oksigenatlar (MUBE, EUBE, UAME) istifads
olunmusdur [8].

Toqdim olunan maqalada piroliz mahsullannin izobutilenls zangin divinilsizlgsdirilmis
(BIF) v divinil ayrilmadan (BDF) ¢, fraksiyalan ila bioetanolun orto-fosfat tursusy hopdurulmug
seolit-Y katalizatorunun istiraki ils efirlagma reaksiyalarinin tadgigindan bahs olunur.

TOCRUBI Hisso

Asagi oktanl benzinlarin pirolizi prosesindo alinmig C, fraksiyasi ilo bioetanolun efirlosma
prosesinin aparilmag; uciin ilkin xammal kimi torkibindo 38-42%-4 qadar izobutilenlar olan Cy
fraksiyasindan va 98.8% tomizlikda bioetanoldan istifads olunmugdur.

BIF va BDF-in karbohidrogen torkiblori 2 vs 4 sayli cadvallards verilir

Katalizator kimj
Fosfortorkibli seoljt-y katalizatory asagidaki qayda ilo haziranr: aliimogel kreking katalizatoru
(seolit-Y, 8i0,:A1,05=4.8, ion dayisikliyi daracasi 97%) miikommal qangdinlir. Alinmig kiitlo
diametri 1.6 mm olan alakdan kegirilir, danavarlasdirilir vo kozardilir. Sonra katalizatora 10%.-1j
orto-fosfat turgusy (P20s-0 goro) hopdurulub buxarlandirilir, pegdo 100°C-dg qurudulur va

temperatur 200°C-dan 600°C-dak fasilasiz qaldinlaraq kézardilir. Sonrg katalizator soyudulur ve :

istifads olunur.

Efirlosma prosesi by maqsad iigiin quragdiriimis minj qurguda hoyata kegirilmisdir.
Mini qurgunun sxem; asagidaki 1 sayli gakildo verilir,

S Gy

orto-fosfat tursusy hopdurulmug seolit-Y-don istifady olunmusdur,
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Sok.1. Etil iiglii butil efirinin alinmas: prosesinin texnoloji sxemi

l-azot balonu, 2-Cy-fraksiyast iigiin balon, 3- C,-fraksiyasi tigiin tutum, 4-bioetanol tgiin tutum, 5-qarigdinics,

6-reaktor, 7-soyuducu, 8-EUBE tigiin tutum

Prosesin hayata kegirilmasi tigtin ilk névbada reaktora [6] katalizz_xtor doldurulur. Bi’oetanol
[4] tutumundan, Cy-fraksiyast isa [2] balonundan [3] tutumuna va oradan iss hesablanmi§ miqdarda

i i ktorun [6] asag: hissasine verilir.
angdinciya [5] verilir. Qarisiq katalizator doldurulnllus reaktc
I%oniponentlarin qansig maye fazada katalizatorun tizorindan kegib reaktorun yuxari smc!an ¢1xaraq
soyuducuda [7] soyudulduqdan sonra [8] tutumuna yigilr. Alinmis mohsul oradan rektifikasiyaya

gondorilir, .
Sistemda tozyiq [1] azot balonundan verilan qazin hesabina saxlanmilir.

L BIF-in bioetanolla efirlagmo reaksiyalar

Efirlagma reaksiyasinin istiqamatina, gedigina, efirlogmoa mahsyllanmn torkibina, maq—sid!i
mohsullarin ¢iximina miixtalif amillorin tosiri aragdinlmigdir. Reak51.yamn‘ temperaturu 50-90°C,
hacmi siirati 0.2-1.0 saat™ tozyiq 0.6-0.9MPa, ilkin komponentlsrin (bioetanolun BIF-3) mol

nisbatlari 1:2+5 mol/mol hadlorinda Oyranilmigdir.

Orto-fosfat tursusu hopdurulmus  Seolit-Y katalizatoru istirakinda BJF-in l?ioFtanolla
efirlosma reaksiyasindan alinmus etil tgli butil efirinin ¢iximinin temperaturdan, hacmi stiratdan,

ilkin komponentlarin mol nisbotlorindan va tozyiqdan asililiq ayrilari 2 sayli sakilds verilir.

90- .
gol :
70 :
60- _
50..- -
40 ‘
30.‘ ( :

a)

Cixim, %

b)

50 60 70 80 11 12 13 1:4 1:5

temperatura, 0C etanol: BIF, mol
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Hacmi siirat, saal'l

Sok.2. Orto-fosfat turgusu hopdurulmu i i isti ] .
at t $ Seolit-Y katalizatoru istirakinda alinmig EUBE-ni
temperaturdan (a), ilkin komponentlarin mol nisbotlarindan (b), hocmi siiratdon (v)s Vo tezxrigglaﬁl?:;l;];ls]:ﬂl;q
oyrilori .

$akil 2-don gorinir ki, reaksiya tem i i "
) , reak peraturunun 50-60°C qiymatlarindo EUBE-nin c1-xi:
2;;:§gnolaraq 422252/13"/10{ hadlarinds olur. Temperaturun 70°C-5 qedar artirilmast ilelﬁlglq:;;]};
giximu 72.6%-dsk artmug olur; bu zaman hacmi sirat 0.5 saat™, bj '
S _ : -2 saat™, bioetano-lun BiF-
nisbati 1:3 mol, sistemds tozyiq 0.8 MPa olur. Reaksiya temperaturunun 80°C va ;u:::j

in torkibindo 40-42% izobutilen oldus i :
: ; gunu, efirlosmo reaksiyasinin iso 9sasan onunla 1yini
gszinsn s:llsaz; ablc:ae(;i?;_nolmll1 Bl[F-a mol nisbatinin 1:3 va 1:4 goturil-masi daha samorali sayﬁztcll;gg?
qsedit mohsulun ¢iximi an yiiksok olur: gdtiiri-] bi B ;
B s o D ‘ L g on bio etanola goro 69.5-72.6%.
; qiymatinda efirin somarali ¢iximima nail of I siirati
0.2 saat” qiymatindo EUBE-in U A
- giximi 53.7%, 0.7 va 1.0 saat” givmatlori des i i
olaraq 61.3 va 50.5% toskil edir. Sistemds tagyin; g L
! . azyiqin 0.7-0. i i
ok ool e yigin 0.7-0.8 MPa hadlarinda maqsadli mahsqll}n
EUBE-nin alinmas; digor rejimlords do aparilmigdir vo son naticalar cadval 1-ds verilir

EUBE-nin ¢iximinin miixtalif amillarden asililig Cad%l: 1
Sira | Etanol:BIF, | Tem peratur, | Hacmi Toazyiq Cixim
sayi mol °C stirat, MPa ’ % ,
- . - saaf’ kiitls
: ’ 0.5 0.8 61.7
2 1:3 70 0.5 0.8 72.6
3 143 80 0.5 0.8 63.4
4. 1:4 70 0.5 0.8 76.4
5, 1:4 75 0.2 0.7 427
6. 173 80 0.5 0.7 2.7
7. 1:4 60 0.7 0.8 493
8. 1:2 80 0.5 0.8 423
9. 1:2 70 0.5 0.8 279
10. 1:4 80 02 0.7 43.7
11. 1:3 80 1.0 0.8 43.5
12. 1:5 70 0.5 0.9 52.8
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Aparilmis tadqiqatlanin naticalorinin analizi gosterir ki, BIF-in bioetanolla orto-fosfat
wrsusu hopdurulmug Seolit-Y katalizatoru istirakinda efirlogmos reaksiyasinin hoyata kegir-mok
igiin asagda gostarilen gorait somarali qabul edila bilar: temperatur 70°C, bioetanolun BiF-5 nisbati
1:3+4 mol/mol, hacmi sirot 0.5 saat”, tozyiq 0.8 MPa. Bu soraitdo etil ticlii bu-til efirinin giximi

72.6-76.4% (gotiirilon bioetanola gors) toskil edir.
Efirlosms prosesindan avval va sonra BIF-in karbohidrogen tarkibinin analizi géstorir ki,

fraksiyanin doymamishg xeyli asag disiir. Noticalor 2 sayli cadvalda verilir.

Cadval 2

BIF-in reaksiyadan avval va sonra karbohidrogen terkibi
Sira | BIF-in k/n Reaksiyadan avval, | Reaksiyadan
sayr | torkibi % sonra,

%
L. Propan 0.85 3.51
2. Propilen 0.17 0.38
3 Izobutan 4.14 7.30
4, izobutilen 4229 7.03
5. Buten-1 28.49 49.82
6. Butadien-1.3 0.50 0.81
7. N-Butan 4.67 742
8. Trans-butilen 9.46 12.30
9. Sis-butilen 9.43 11.70
Comi 100.00 100.00

Cadval 2-den goriiniir ki, BIF-in torkibinda efirlogsma reaksiyasindan avval izobutile-nin
miqdan 42.29% oldugu halda, efirlosma reaksiyasindan sonra bu miqdar 7.03% olur. Tobii ki,
butilenlar heg bir reaksiyaya girmadiklari iigiin onlarin %-ls miqdan artmis olur.

II. BDF-in bioetanolla efirlagma reaksiyalar:
Divinil aynlmadan butan-izobutilen fraksiyast ils bioetanolun efirlosmo reaksiyalan fasilosiz

isloayon mini qurguda hoyata kegirilmigdir. Efirlosma reaksiyalar yuxarida gosterilon metodika ilo

apanimigdir,
Prosesin gedigina, istiqamatine, magsadli mahsulun ¢iximina tesir eden miixtalif amil-lor
tedqiq edilmigdir. Reaksiyanin temperaturu 50-90°C, hacmi siirati 0.2-1.0 saat”, ilkin

komponentlarin-bioetanolun BDF-3 mol nisbatleri 1:1+5 mol/mol, sistemin tozyigi 0.7-0.9 MPa

hadlarinds tadqiq olunmusdur.
BDF-nin orto-fosfat tursusu hopdurulmus Seolit-Y katalizatoru istirakinda bioetanol ilo

efirlasma reaksiyalan naticesinde alinmug etil tgli butil efirinin giximinin reaksiyanin tem-
peraturundan, ilkin komponentlorin mol nisbatlerinden, hocmi siirstindan va tozyiqden asililiq
ayrileri 3 saylt sokildo verilir.

Sokil 3.-don goriiniir ki, reaksiya temperaturunu 50-den 70°C-s artirmaqla EUBE-nin ¢ixtmi
47.8-don 76.5%-dok artmis olur; bu zaman bioetanolun BDF-a mol nisbati 1:3, hacmi siirati 0.5
saat”, tozyiqi iso 0.8 MPa olur. Efirlosmo reaksiyasinda bioetanolun miqdarin1 artiq gotirmokla
maqsadli mahsulun yiiksok ¢iximina nail olmaq olmur; bioetanolun BDF-a 1:1 va 1:2 nisbatlarinds

maqsadli mahsulun ¢ixim1 miivafiq olaraq 33.4 va 52.7% olur. )
Komponentlar qarisiginda BDF-nin miqdarint 3 dafs artiq gétiirmoakls EUBE-nin ¢ixi-munin

76.5% qodor art§i musahido olunur. BDF-nin qangiqda qatiliinin sonraki artimlarinda gixim
nisbaten asagr dustir (69.3-75.0%). Ilkin xammallanin katalizator ila gériisme miiddati-nin do rolu

béyiikdur.
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Sok. 3. EUBE-nin Qlijll‘ﬂl]“ temperaturdan (a), ilkin komponentlarin mol nisbatlorindan( b), hacmi
stiratindan (v) va tozyiqdan (q) asililiq ayrilor ,

Sakilden gériiniir ki, haemi stiratin 0.5 saat™ qj i
an " ki, : U qiymati efirlagmo reaksi-yasint aparmagq iicii
gsgaﬁzagggihqd;;nb;la kld bt]J3 E;z};ngn moaqsadli mahsulun ¢iximi daha yik-sak (76 5%)polur (II-I:ST!::
{ quymatlarinds -nin samarali ¢iximina nail of | ‘ Sriiniir ki
sistemda tazyiqin 0.8 MPa goturilmasi daha miinasibdir R Qe it kjj‘

- a ! a

BDF-nin bioetanolla efirlosmo reaksiyalarinin naticalori ol

Tacriiba Temperatur, Etanol:BDF, Tazyiq, Crxim, % kiitla

say1 i % mol MPa ’

1 60 1:3 0,8 61.4
3 70 1:3 0,8 76.5
3 30 13 0.8 72.7
4 70 14 0.8 75.0
5 75 1:3 0,8 733
6 80 1:4" 0,7 69:8
7 75 1:5 0,7 69.3
8 60 1:5 0,8 61.4
9 75 14 0,7 752
10 80 . 14 0,7 727
11 70 12 0,8 52.6
2 80 12 0.7 531

reaksiyalarinin  gedisina, isti i '
_ : qamatine vo alinmis mohsullann torkibin i illori

3 - . - - : a t
dayisdirmokls, EUBE-nin somarali ¢iximina nail olmagq olur, o een amillar

Belalikls, BDF-nin fosfortarkibli seolit katalizatoru istirakinda bioetanol ilo eﬁrlasma.

reaksiyasi Gigiin samorali sorait tapilmisdir: temperatur 75°C, bioetanolun BDF-5 mol nisbati 1:3,
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acmi stirat 0.5 saat™, tozyiq 0.8MPa. Bu soraitdo EUBE-nin gotiiriilon spirta goro ¢iximi 76.5%
olmusdur.

BDF-nin bioetanolla efirlosma prosesi iigiin goturilmis  fraksiyamin karbohidrogen
torkibinin reaksiyadan avval ve sonra xromatoqrafik analizi gosterir ki, BDF-nin doymamisghig

xeyli agag: digir.
4 sayli cadvelds BDF-nin efirlasmo reaksiyasindan avval ve sonra karbohidrogen tarkibi

vel‘ilil‘.
4 sayh cadvelden goruniir ki, reaksiya tgiin gotiirilmis BDF-in torkibin-da 40.30%
izobutilenlor oldugu halda, reaksiyadan sonra onlann miqdan 8.63%-dok azalir; ilkin BDF-in
karbohidrogen torkiblinda 46.90%, reaksiyadan sonra iss 66.07% butadien-1.3 olur. Naticada
reaksiyadan qayidan BDF-in karbohidrogen tarkibinds butadienin miqdart 18-20%-dak artmis olur.

Cadval 4
BDF-in reaksiyadan avval va reaksiyadan sonra karbohidrogen tarkibi

Sira | BDF-in k/h tarkibi Reaksiyadan ovvol, | Reaksiyadan sonra,
sayl % %
1. Cs 0.05 0.14
2. [zo-butan 3.50 4.71
3. n-butan ; 345 7.05
4. Butilenlar 38.30 7.74
5. Sis-2-butilen 3.57 6.93
6. trans-2-buten 3.43 5.81
7. Butadien-1,3 46.90 66.35
8. Cs 0.80 _ 1.27
Comi 100,00 100,00

Divinil il zanginlasdirilmis BDF divinil istehsalinda semarali xammal kimi t6vsiys olunur,
Taklif olunan her iki isulla alinmig EUBE-nin Tgun, =73°C, ps® =746 kq/m®, np®=1.3766,

mol. kiitlosi 102 olur.
Belolikla, fosfor torkibli seolit katalizatorunun istirakinda olefin torkibli Cg fraksiyasi-nin

(BIF vo BDF) etil spirtilo 0.7-0.8 MPa tozyiqda, 70-75°C temperaturda, 0.5 saat” hacmi siiratdo
bioetanolun C4 fraksiyasma 1:3 fenol nisbatinda efirlosma reaksiyasinin todqiqi neticosinds
miayyan edilmigdir ki, optimal soraitds etil tigli butil efirinin ¢iximi 72.6-76.5% tas-kil edir.
Etil ti¢li butil efirinin har iki variantda alinma isiiluna patent alinmgdir [10,11].
Bioetanolun BIF vo BDF ils efirlogmo reaksiyalarinin miniqurguda alinmis gostoricilari
asasinda mohsuldarligt 1000 ton/ay olan yarim-sanaye qurgusu insa edilmis va proseslor bu qurguda

sinaqdan gixarilmigdir.
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ETHYL-T-BUTHYL ETHER- ECO-FRIENDL Y, COMPONENT FOR HIGH-OCTANE
GASOLINES COMPONENT
V.H. Mirzayev

. 7 !fe article was mentioned about the etherification of ethyl alcohol with olefin contained C
Jraction in the presence of ortho-phosphate acid impregnated zeolite-Y catalyst. According to
research, it was investegated the effects of some parameters (temperature mo/a.r ratios ofg the
conmponents, volume, velocity, pressure) on yield of ethyl-t-buthyl ether. It wa;‘ used the Cy fraction

without divinyl of butane —isobutylene and with divinyl of buthane ~divinyl fractions 1t was Jfound '

that the actual yield of ether was 72.6-76.5% when 1
; .6-76. ) em-perature at 70-75°C, press: 2=
0.8Mpa, volume flow rate 0,5 b the alcohol Jractions of 1: 3 + 4 mol ratio IS

. y 3 ' ’ g ’ I"]?C IO’}, € fhy!
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pARA-XLORFENOLUN FOSFOR TORKIBLI SEOLIT KATALIZATORU ISTIRAKINDA
1-METIiLTSIKLOALKENLORL® TSIKLOALKILLO$M REAKSIYALARININ
TODQIQI

S.T. Sahmuradov, B.M. 9liyev, C.Q. Salmanova, C.Q. Rasulov
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Azarbaycan MEA Neft-Kimya Proseslori Institutu

Mbaqalada para-xlorfenolun 1-metiltsiklopentenla va 1-metilstsiklohek-senla orto-fosfat
tursusu  hopdurulmug  Seolit-Y katalizatorunun  igtirakinda  tsikloalkillagma  reaksiyalari
naticasinda 2-(1-metiltsiklopentil)- va 2-(1-metil-tsikloheksil)-4-xlorfenollarm sintezindan bahs
edilir.

Agar sézlor: para-xlorfenol, 1-metiltsikloalken, katalizator, tsikloalkillasma, ¢uxim,
segicilik, 2-(1-metiltsikloalkil)-4-xlorfenollar

Odabiyyat manbalarinda alkilfenollar, onlarin muxtslif fragmentli téromalarinin alinmast va
istifado sahalori haqqinda kifayot qoder molumat var [1-5]. Bu birlogmalar igorisinda tarkibindo
haloid fragmenti olan kimyevi slavalor xiisusi yer tutur [6-8]. Onlar sirtkii yaglarina slavo
olunduqda yaglann, havanin, temperaturun va digar amillarin tasirin-don destruksiyaya ugramasinin
qarsisint alir va belalikls ds, onlarin istismar miiddatini artinr,

Toqdim olunan is para-xlorfenolun (PXF) orto-fosfat tursusu hopdurulmus Seolit-Y
katalizatoru istirakinda 1-metiltsiklopenten (1-MTSP) vo 1-metiltsikloheksenls (1-MTSH)
tsikloalkillasma reaksiyalarinin tadgiqina hasr olunmusdur.

TOCRUBI HISSO

2-(1-metiltsikloalkil)-4-xlorfenollarin alinmasi iigtin ilkin xammal kimi para-xlorfenoldan,
I-metiltsiklopenten va 1-metiltsikloheksendon istifads edilmigdir. Katalizator kimi orto-fosfat
tursusu hopdurulmug Seolit-Y-don istifads olunmusdur. Seolit-Y (DA-250) katalitik kreking sanaye
katalizatoru olub, “Crace Davison” firmas: torafindon istehsal olunur. Fosfor torkibli seolit-Y
katalizatoru asagidaki qayda ilo hazirlanir [9,10]: aliimogel kreking katalizatoru (seolit-Y,
Si0,:Al;05=4.8, ion dayisikliyi deracesi 97%) miitkemmal qarigdirtlir. Alinmmg kitlo diametri 1.6
mm olan olokdan kegirilir, danavarlogdirilir va kozordilir. Sonra katalizatora 10%-li orto-fosfat
tursusu (P,0s-2 gora) hopdurulub buxarlandirilir, pegda 100°C-da qurudulur ve temperatur 200°C-
dan 600°C-dok fasilosiz qaldirilaraq kozerdilir. Sonra katalizator soyudulur vo istifads olunur.
Alinmis katalizatorda fosforun migdart 5% (P;0s-a gora) olur. Katalizator 500 saat igladikdon sonra
regenerasiya olunur. _

PXF istifadaden qabaq qovulub temizlonmisdir: qayn. temp. 216-217°C; p4™ 1.2651; np®
1.5579; mol kiitla 129,5.

1-MTSP tsikloheksenin izomerlasma reaksiyasindan alinmigdir [11] vo asagidaki fiziki-
kimyavi xassslara malikdir: qayn.temp. 75-75,5°C; ps® 0.7778; np™ 1.4347; mol kutls 82.

1-MTSH Dils-Alder reaksiyas: ilo izoprenin etilenlo dien sintezindon alinmusdir [12] vo
asagidaki fiziki-kimyavi xassalers malikdir: qayn. temp. 111-1 12°C; p4* 0.8200; np™ 1.4500; mol
kiitls 96.

PXF 1-metiltsikloalkenlarlo tsikloalkillosmo reaksiyalan fasilali laboratoriya qurgusunda
hoyata kesirilmigdir: tigbogazli kolbaya hesablanmis miqdarda PXF vo katalizator doldurulub
qizdinlir. Temperatur 45-50°C-ya ¢atdiqda qangigin iizorina damer qifindan damla-damla lazim
olan miqdarda 1-metiltsikloalken slavo olunur, 1-metiltsikloalken damizdinlib qurtardiqdan sonra
temperatur 80-140°C qaldinlaraq qanisma prosesi 3-6 saat davam etdirilir. Sonra reaksiya qarisigt
40-45°C-dok soyudulur, katalizatordan siizilliib aynlir va rektifikasiya olunur. Ik oncs, atmosfer
tozyiqindo reaksiyaya girmoyan metiltsiklen, sonra iso asagi tozyiqde (10 mm c.st.) reaksiyaya
girmayon PXF va reaksiya mohsullart qovulub ayrilir. Sonra magsadli mahsullarin fiziki-kimyavi
xassalari va kimyavi quruluslan tayin olunur.

-99 -




Elmi Macmualor..........

Sintez olunmus maddalarin quruluglart 1Q, N 'H vo C® analiz tisull

edilmigdir. IQ spektrlor Almaniyantn “Bruker” firmas torafinden istehsal olunan “ALPA IQ-Furyen
spektrometrinda, '"H NMR va “C NMR spektrlari Bruker TOP SPIN cihazinda uygun olaraq 300 13
MHs tezliklards aseton — ds, D20, CDCI; va CCly halledicilarinda ¢akilmisdir, :

g e —

NOTICOLORIN MUZAKIRIS]

Para - xlorfenolun I-metiltsiklopenten va I-metiltsikloheksenls katalitik tsikloalki!-lasina
reaksiyalarinin tonliyi agagida verilir:
CH; -

e
OH

OH CH;

Ci

Cl

Magsadli mohsullarin — 2-(1-metiltsikloalkil)-4-xlorfenollarin  ssmarali ¢iximlarini v
seciciliklorini tapmaq iciin prosesin istigamating temperaturun, reaksiya miiddetinin, ilkin
komponentlerin  mol nisbetlorinin v katalizatorun miqdarinin  tesini todqiq  edilmisdir.
Tsikloalkillogmo reaksiyalars ugiin reaksiyasimin temperaturu 60-140° C, middsti 2-6 saat
haddlarinds, PXF-un 1-MTSP (1-MTSH) mol nisbati 0,5 + 1 : 3, katalizatorun miqdari 5-15%
(gotirilan PXF-a gora) qiymotlarinds aragdirlmigdir.

Ik noévbade PXF-un orto-fosfat tursusu hopdurulmus Seolit-Y katalizatoru istirakinda
1-metiltsiklopentenla tsikloalkillosmo reaksiyasinin naticalorine nazer yetirok. Tsikloalkil-lasmo
reaksiyalarimin naticalori 1 sayly sokilds verilir. Reaksiyanin temperaturu 80-130° C, muddati 2-5
saat, PXF-un 1-MTSP-0 0,5 + 1 — 0,5 mol nisbatlarinda, katalizatorun miqdan iss 5-20% hadlarinds
oyranilmisdir. : B

Sokil 1-den goriiniir ki, reaksiyanin temperaturunun 80-den 110° C-dok artinlmas: ‘ilo
magqsadli mohsulun ¢iximi 49.5-dan 81.3%-dok artir; temperaturun sonrak: artimlarinda ¢ixim asagl
diismays baslayir, 5

Qrafikden gériiniir ki, prosesin segiciliyi 110°C-da 92.7% toskil edir. Temperaturun 140°C-
dok artinlmast ils segicilik da asagi disur — 85.1%. Bu reaksiya temperaturunun artmasi naticosinda
alkilatda di- avazlonmis PXF-un miqdarinin artmasi ils izah olunur.

Reaksiyanin gedisino tosir edon osas amillordon biri da ilkin komponentlor qarigigimin
katalizator ils goriismo muddatidir.
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Temperatur. V¢ Vaxt, saar
(r=6s. PXF:1LMTSP - 1:1,kat.=7%) (t= 120°C, PXF : 1-MTSP ~ 1 : 1, kat =7%)

5 10 15
Kar.-tn miqdan, %
(t=120°C, =6 5, PXF: 1-MTSP - 1:1)

PXE: 1-MTSP, mol
{t=120°C, 1= 6., kat =7%)

Sak. 1. 2+ 1-Metiltsiklopentil)~4-xlorfenolun examimin (1) va segiciliyinin (2) reaksiyanin
temperaturundan (a), vaxtindan (b), ilkin komponentlorin mol nisbatlarindan (v) vo katalizatorun
miqdarindan (q) asililiq ayrilori
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| saylt gakildon goriiniir ki, reaksiya miiddatinin 2 saat gotiriilmasi maqsadh: mohsulun
iksok ¢iximla alinmasina imkan vermir. Bu zaman gétiirillon PXF-a goro magsadli mohsulun
y;xlml 43.7% toskil edir. Reaksiya miiddatini 4 saat gotirditkds magsadli mahsulu'n - 2-(1.—
;eﬁltsiklopentil)-4-xlorfenolun ciximi 81.3% olur. Reaksiya miiddstinin amnlmz}s.l '119 elo bir
samarali naticays nail olmaq olmur, bels ki, bu zaman ¢ixim ciizi doayisir, lakin se9|c111k‘92.7-dan
844%-0 digir. Bu reaksiya miiddatini artmast ilo ikinci 1-metiltsiklo-pentenin 2-(I-
metiltsiklopentil)-4-xlorfenol ile reaksiyaya girorak 2,6-di-(1-metiltsiklopentil)-4-xlorfenolun amala
golmasi il izah olunur.

OH CH, - CH; CH, CH, OH CH;
o — @rb - Q — @‘b
Cl Cl Cl

Moqsedli mshsulun ¢iximina va segiciliyine tosir edan SSé.lS ami.ll'ardan ‘biri da
tsikloalkillogma reaksiyas: usiin gotiiriilon ilkin komponentlorin mol msbatla_rldlr. Sokil l-dg‘n
goriiniir ki, reaksiya qangiginda 1-MTSP-nin miqdarim artiq gotiirditkdo reak51§1a_ ?s'asan '2,6-d1-
avazli PXF alinmasi istiqgamatinda getdiyinden mogqsadli mshsulun giximi va segiciliyi asag olur:
miivafiq olaraq 51.3 va 67.4%.

CH
n=2,3 I
+ n S @“‘O
Ci Ci

1 sayl1 sokilden goriinir ki, reaksiya ii¢lin gotiirilon fosfor tarkibli seolit-Y katalizatorunun
miqdannt 5-don 7%-dok artirmaqla magsadli mshsulun ¢iximi 63.9-dan 81.3%-dok artmis olur.
Katalizatorun miqdarint 15%-dsk artirdiqda ¢ixim ciizi artmis olur (82.5%-dok), ancaq bu zaman
secicilik asag disir ( magsadli mahsula gére 90.4%). . ‘ N

Belslikls, para-xlorfenolun orto-fosfat turgusu hopdurulmug seolit-Y katalizatoru istirakinda
I-metiltsiklopentenls tsikloalkillogms reaksiyasi {igiin samorali sarai't tapllmlsdl'r: temperat}lra -
110°C, reaksiyamin miiddoti 4 saat, PXF-un 1-MTSP-5 mol nisbati 1:1, katahzsitorun mlqdf'm
gotirilon PXF-a géra 7%. Bu soraitdo 2-(1-metiltsiklopentil)-4-xlor-fenolun gétiiriilon PXF-goro
¢iximi 81.3%, segicilik iss magsadli mahsula gors 92.7 % olur. _ '

Eyni ilo PXF-un 1-MTSH-lo tsikloalkillosma reaksiyasi da tadqiq ‘olunmusdur. Tadqiqatin
naticalori 2 sayh sokilds verilir. Sokildon goriiniir ki, tsikloalkillosma reaksiyasinin te@peratum 8?-
140°C, miiddoti 2-6 saat, PXF-un 1-MTSH-3 mol nisbati 0.5+2:1, katalizatorun miqdart 5-20%

otiirtilon PXF-a gore) hadlerinds aragdinlmisgdir.
(gOtumI; sa}}'(: sa%dldzm goruniir ki, reaksiyanin temperatumn}l 80-dan 120°C—d;2k artirdiqda
maqgsadli mohsulun ¢ximi 42.5-don  85.6%-dok, sesicilik isa 84‘2?-?1?11' '95.26:d9k" amr:
Temperaturun sonraki artiminda maqsadli mahsulun ¢iximinin va se9101‘l|¥|.n1'n asagl dusme.s:
miigahide olunur. $okilden goriiniir ki, magsadli mahsulun ¢rximi ve? segiciliyi komponentlorin
katalizator ilo 5 saat goriigmo miiddatinds samarali sayila bilar. Bel? ki, bu 1.11iiddatda ¢ixim 85.6,
secicilik iso 95.2% olur. Reaksiya miiddatinin artirilmas: samarali natico vermir.
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Sok. 2. 2-(1-Metiltsikloheksil)~4-xlorfenolun gximmin (1) vo segiciliyinin (2) reaksiyanin
temperaturundan (a), vaxtindan (b), ilkin komponentlarin mol nisbatlarindan (v) va katalizatorun
miqdanndan (q) asililiq ayrilari

PXF-un 1-MTSH-2 1:1 mol nisbati yiiksok ¢ixim v segiciliys nail olmaga imkan verir.
Reaksiya qarigiginda 1-MTSH-nin qatilifim artirmaqla ¢ixim va segicilik xeyli agagt olur: miivafiq

olaraq 60.1 va 71.4%. Cixim va seciciliyin asagt olmast reaksiya mohsullarinda 2.6-di- avazlanmig
PXF-un miqdarinin artdiini gostorir. '

OH CH; CH CH,

> OH
20 — OO
Cl &

Sokilden goriniir ki, ilkin xammallar qarigiginda PXF-un qatihi@ini artirmagla els bir ciddi

1:03 5 0

(t=120°C, 1 =55, PXF: 1-MT5H‘1:

naticays nail olmaq olmur. Bels ki, bu zaman mshsulun guximi va segiciliyi ¢ox ciizi artmis olur. Bu -

natica iqtisadi baximdan alverisli deyil.

PXF-un 1-MTSH-ls tsikloalkillogma reaksiyasinin tadqiqinda katalizatorun miqdarinin da
rolu var. 2 sayl sokildon gortinur ki, - katalizatorun miqdarinin 5% gotirtlmasi

tsikloalkillosma reaksiyasi iigiin kifayat deyil. Bu zaman ¢ixim 49.7%, secicilik iso 96.8% toskil

edir. Reaksiya tglin gotirilon katalizatorun miqdannt 10-15%-0 qadar artirmaqla maqsadli
mohsulun ¢iximini 85.6-87.6%-o, segiciliyini isa 95.2-90.6% -5 qader artirmaq olur. Lakin

katalizatorun miqdannin ¢ox gotiirilmasi iqtisadi baximdan alverisli deyil. Ona goro reakisya tigiin
katalizatorun miqdarim 10 % qabul edirik.

6namli

Belalikla, PXF-nin orto-fosfat tursusu hopdurulmus seolit-Y katalizatorunun istirakinda 1-

MTSH ils tsikloalkillosmo reaksiyasi ugun samoarali gorait tapilmigdir: reaksiyanin temperaturu

120°C, miiddati 5 saat, PXF —un 1-MTSH-a mol nisbati 11, katalizatorun gétiiriilon PXF-a goro

miqdan 10%. Bu soraitds maqsadli mohsulun — 2-(1-metiltsikloheksil)-4-xlorfenolun ¢Iximi
goturilon PXF-a gora 85.6%, seciliyi magsadli mohsula g0ra 95.2% toskil edir.
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Sok. 2. 2-(1-Metiltsikloheksil)-4-xlorfenolun 1Q-spektri

2-( 1-metiltsikloheksil)-4-xlorfenolun IQ — spektrinin naticalari 1 sayli cadvalds verilir.
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Sok. 4. 2-(1-Metiltsikloheksil)-4-xlorfenolun H NMR spektri

Cadval 1. 2 -(1-Metiltsikloheksil)-4-xlorfenolun IQ — spektrinin naticalori

Maddonin struktur qurulusunda yeri

Signallar
654, 705 sm™ - C — Cl rabitasi :
300, 879 sm” 1, 2, 4 avazolunmus benzol halgosi

973 sm’

Tsikloheksan halgasinin C — H rabitosi

1114, 1171 sm™

C - 0 slagosi

1245 sm™ , 3555 sm™

Fenolun OH grupunun O - H rabitosina uygun olaraq deformasiya vo
valent ragslori

1322, 1400, 1450, 1489 sm”

CH; vo CH, gruplarinin C — H rabitasinin deformasiya rogsi

2856, 2923 sm”

CH; va CH, qruplarimin valent ragsi

1597 sm’

Benzol halgssinin C — H olagosi

1698 sm™

Benzol holgasinin C — H rabitasi

Niimuna ii¢tin sokil 4-da 2-(1-metiltsikloheksil)-4-xlorfenolun 'H NMR spektri verilir.
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cadvalds 2-

AL

- {Xsaglc_fakl mono-ve  2,6-di-(1-metiltsikloalkil)-4-xlorfenollarm H |
analizinin naticelori verilir. :
Sira Kimyavi adlan vo strukturlan Protonun tipi Kimyavi
sayl ' stirigmoalori,m.h,
2-(1-metitsiklopentil)-4-xlorfenol CH; - singlet 0.95
l . CH, CH; (tsikl) — yayilmus signal 1.4-15
' OH - singlet 60 |
Hy,H; vo H; aromatikanin 6.8-7.1
‘ e protonlar: - multiplet
2,6-di-(1-metitsiklopentil)-4- CH; - sinqlet 1.0
xl - - :
i Cl}soie:()l cn, CH; (tsikl) — yayilmug signal 1.7-1.8
OH - singlet 6.2
: Aromatik protonlar (H,vs H,) - 6.85
- singlet
2-(1-metitsikloheksil)-4-xlorfenol ;
CH; - singlet 0.873
3. OoH CH; CH, (tsikl) — yayilmus signal 1.333-1.469
OH - singlet 6.0
1
H,,H, va H, (aromatika) 6.8-7.2
_ __ multiplet
4. 2,6-di-( 1-metitsikloheksil)-4- CH; - singlet 1.0
r«gg,lﬁ:'noi CH, (tsikl) — yayilmus signal 1.7-1.8
D 3
OH - singlet 62
1

Cadval 2. 2-mono- vo 2,6-di-(1-metiltsikloalkil)-4

1 . T
-xlorfenollarin '"H NMR spektroskopik analizinin

naticalari
OH . 2
Qayn. np° Mol. Element torkibi, %
2 temp. kiitla
| 10mm Hesablanib Tapilib
c.st. C H C H
CH, i ’
- | 198-202 1.5025 1.0095 210 68.6 7.1 68.3 6.9
Ry=H
CH, -
I 217-220 | 1.5340 1.0210 203 1737 8.5 735 8.4
r‘a 207-21 '
" 1 1.5176 1.0308 224 69.6 7.6 69.4 7.3
Ry=H
_— CH, 225-228 1.5460 1.0432 321 74.8 9.0 74.4 8.8
. | ;

- 104 -

_Elmi Macmuslar

L5

— — e

Cadval 3. 2-Mono- va 2,6-di-(1-metiltsikloalkil)-4-xlorfenollarin fiziki-kimyavi xassalori
2-(1-Metiltsikloheksil)-4-xlorfenolun NMR"™C spektrinde CHs qrupundak: karbon atomu
6 =62 m.h.-ds (sinqglet formada), aromatik niivads olan karbon atomlari iss § =1 17.85; 123.7; 126;
127.65; 129; 137.5; 154.8 m.h.-ds (sinqlet) tsikloheksanin karbon atomlari & =24.87; 26.4; 29.0;
36.3; 38.0; m.h.-da (singlet) miigahids olunmusdur.

PXF-nin 1-metiltsikloalkenlarls tsikloalkillasma reaksiyalan naticosinds alave mahsul kimi
2,6-di-(1-metiltsikloalkil)-4-xlorfenollar da alinir va torafimizdan bu mohsullar aynlib fiziki-
kimyavi xassalari tayin edilmisdir.

3 sayh cadvalde 2-mono- vo 2,6-di-(1-metiltsikloalkil)-4-xlorfenollarin fiziki-kimyavi
xassalort verilir.

Noaticalor

Para-xlorfenolun 1-metiltsiklopentenlo vs 1-metilstsikloheksenls orto-fosfat turgusu
hopdurulmus seolit-Y katalizatoru igtirakinda tsikloalkillasma reaksiyalari tadqiq olunmusdur.

Miisyyan edilmisdir ki, reaksiya temperaturunun 115-120°C, 4-5 saat miiddatinds, PXF-un
tsikleno 1:1 mol nisbatinde, katalizatorun gotirilon PXF-a 10% gora miqdaninda maqsadli
mahsullanin — 2-(1-metiltsikloalkil)-4-xlorfenollarm ¢iximi gétiiriilon PXF-a goro 81.3-85.6%,
segicilik iso magsadli mohsula gors 92.7-95.2% toskil edir.

2-(1-Metiltsikloalkil)-4-xlorfenollarin fiziki-kimyavi xassalori tayin olunmus, iQ, '"H NMR
va PC NMR spektroskopik tisullarla kimyavi quruluglari tasdiq edilmisdir.
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IQTISADIVYYAT, MENECMENT VO HUQUQ
MULKi MUDAFIONIN BEYNOLXALQ HU/QUQI TONZIMLONMOSI
N.T. Nagiyev, A.C. Hasanov

Milli Aviasiya Akademiyasi

Mbagalada miilki miidafia tadbirlarinin beynalxalg hiiqugi tanzimlanmasi masalalorina
baxilmis, milki miidafia tadbirlorini tanzimlayan beynalxalq miigavilalarin taloblori nazordon
kegirilmiy vo miilki miidafia tadbirlarinin hayata kegirilmasinin fovgalads hallar zamani
insanlarn hiiquglarinin va azadliglarimin tamin edilmasi sahasinda ahamiyyati vurgulanmigdir.

Agar sézlor: miilki miidafia, fovqalads hallar, beynalxalq hiiquqi tanzimlama.

Azarbaycan Respublikasinin Konstitusiyasinda har bir insanin yasamaq hiiququnun (madds
27), azadliq hiiququnun (madds 28), miilkiyyat hiiququnun (madda 29), tehliikasiz yasamaq
hiququnun (madds 31), saxsi toxunulmazliq hiiququnun (madds 32) va saglamligimin qorunmasi
hiiququnun (madds 41) olmas: tasbit olunmusdur [1]. Homginin Umumdinya insan hiiquglars
bayannamasinin 3-cti maddssinds her bir insanin yagamaq, azadliq va soxsi toxunulmazliq hiiququ
boyan olunmusgdur. Boyannamanin 25-ci maddasinds har bir insan, qida, geyim, manzil, tibbi qullug
va zaruri sosial xidmatler do daxil olmaqgla onun 6ziiniin vo ailssinin saglamliginin ve rifahinin
qorunub saxlanilmasi igiin zeruri olan hoyat soviyyssine malik olmaq hiiququna va issizlik,
xostalik, olillik, dullug, qocaliq halinda vs ondan asili olmayan digor sabablora gora dolamisiq
vasaitlarini itirdiyi halda taminat hiiququna malik olmast tasbit olunmusdur [2].

Azorbaycan Respublikasinin  Konstitusiyasimn  12-ci maddasi ilo insan va vatsndag
hiquglaninin - ve azadliglannin, Azerbaycan Respublikasinin vatendaslarina layiqli hayat
saviyyasinin tomin edilmosi dovlatin ali moqsadi kimi elan edilmigdir. Eyni zamanda insan vo
vatendaglarin Konstitusiyada tasbit olunmus hiiquq ve azadliglarimin tomin olunmasi miivafiq icra
hakimiyysti orqanlannin borcu oldugu Konstitusiyanin 71-ci maddasinds 6z oksini tapmisdir [1].
Bu baximdan Azerbaycan dévlatinin yuxarnida gosterilon insan ve vetendas hiiquglaninin ve
azadhiqlanmin tomin edilmasi moqsadi ilo hayata kegirdiyi tadbirlorden biri do miilki miidafis
todbirlaridir.

Mulki mudafis dinc dovrde ve ya miharibs dovriinde shalinin (Azarbaycan Respublikas
vatondaslarinin, Azarbaycan Respublikasinin srazisinda olan acnabilerin va vatendashd olmayan
soxslorin) vo arazinin (Azerbaycan Respublikast srazisinin hiidudlan daxilinds torpag, su va hava
makaninin, istehsal vo sosial toyinath obyektlorin, habels atraf miihitin) tahliikasizliyinin tomin
edilmasi mogsadi ilo dovlet hakimiyysti orqanlan, hiiquqi va fiziki soxslor terofinden hoyata
kegirilan tadbirlar sistemidir.

Azarbaycan Respublikasinda miilki miidafionin hiiquqi asast va prinsiplari, hamginin muilki
miidafis sahosinds ictimai minasibatlorin nizama salinmast Miilki miidafis haqqinda Azarbaycan
Respublikasinin Qanunu ils tanzimlanir. Homin Qanununun 6-¢c1 maddasinds shalinin va arazinin
fovgelads hadisalorden miidafiosi sahasinde beynolxalq smokdashg hoyata kegirmok miilki
miudafis sahasinds dovlatin vazifaleri sirasinda gostarilmisdir [3].

Miilki miidafia sahssinds beynalxalq amokdagh@in hayata kecirilmasinin va bu sahads
dovlatlorin beynalxalq ohdaliklerinin miiayyenlegdirilmasinin vo onlarin yerina yetirilmasinin
hiiquqi tominat masaleleri miilki miidafienin beynolxalq hiiquqi tenzimlonmoesi mévzusunun
aragdirilmasinin zaruriliyini sartlondirir.

Miilki mudafis tadbirlori beynalxalq miiqavilalat va milli qanunvericilik sistemina daxil olan
normativ hiiquqi aktlarla tenzimlonir. Bu moqalodo miilki miidafionin beynoalxalq hiiquqi
tenzimlenmasi mosalolorine baxilir ve miilki miudafio todbirlorini tenzimloyan beynalxalq
muiqavilalarin talablari nazardan kegirilir.

Miitki midafis tadbirlarini tenzimlayan beynslxalq miiqavilslars beynalxalq Konvensiyalar,
onlara slava Protokollar va dovlatler arasinda imzalanmus ikitarafli vo goxtorafli Sazisler aiddir.
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Wi : 3 : ycan Respublika
Konstltumyam‘l‘nn 148-ci maddasinds qeyd edilir ki, Azarbaycan Respublikasinin tarslf)'dar (;l::j?l‘n
beynalxalg miqavilalar Azarbaycan Respublikasinin hiiquq sisteminin ayrilmaz torkib hissasid%

[1].

Miilki miidafis todbirlarini tonzimlayan beynalxalq miqavilaslor £ i .
xilas edilmasipa, xtsusilo miiharibalor zaman; rri/v'.iharil:u:a1 qurganlan?nngiilfiztaa‘ﬁl;&zxrsnizi{;lann
onlara hymamtar yardimlarin géstarilmasing béyuk tohfelor vermisdir. Onlardan biri Cez:a -
Konvensq‘/ala'ndlr‘ Cen:eyra Konvensiyalan 1949-¢j il avqustun 12-do Isvegranin Cenevro saharirfdm
qabul edilmis vo birincisi - “Doyiison  ordularda yaralilarin  va  xastalarin vaziyyati in
yaxgilagdiriimasi h.aqqmda” Konvensiya, ikincisi-- “Daniz silahli qiivvalerinin torkibindan 0;1:1_
yarahlan_n, Xastolarin vo gomi qozasina ugramis gaxslorin vaziyyatinin yaxsilasdirilmass haqqind E’l
Konvenmyja, .ugfjnc.:iilsii - “Horbi osirlarla roftar haqqinda” Konvensiya vo dérdiinciisii - “Mﬁhan‘;
zaman mulki shalinin midafiasi haqqinda” Konvensiya adlanir. Azarbaycan Respublikas 1993 :
il 21 aprelds 12 avqust 1949-cu il tarixli, Cenevra Konvensiyalarina qosulmusdur [4]. -
Ct?nfevra Konvensiyalarina qosulmus dovlatler biitiin hallarda bu Konvensiyaya amyg
?dacak-isnm va amal olunmasini tomin edacaklorini ohdalarina gétiiriirlor. Dérd Konvensiya iiciin
lmumi olan .3-Cﬁ maddads qeyd olunur ki, doyiis smaliyyatlarinda bilavasits istirak etmagﬁn
soxslora, o ciimladan doyis silahim yers qoymus silahli qivvalorin tzvleri ilo va xastalam)](ié:
yar‘al.an'ma, tu'tulma.v.a ya har hansi digar sabab iiziindan siradan gixmis soxslarlo onlann ir iha’
darisinin rangina, dinins v ya aqidasing, cinsina, mansayine va ya amlak vaziyyating vo ya cclll 'a;
OXxsar 'm.eyarlaral gora heg bir ayn-seckilik qoyulmadan, biitin hallarda insani roftar olunmallglr
Hvsmgmm “Dan}z sxla!lh quvvalerinin torkibindan olan yaralilarin, xastolorin va gomi qazasmz;
ugramig saxslarm‘ vaziyyatinin yaxsilasdirilmas: haqqinda” 12 avqust 1949-cu il tarixli, ikingi
?enev_ra Konveqsnyasmda vurgulanir ki, dsnizda yaralandiqda ve xostolandikds silahly qﬁ\;valarin
tzvlarine, hamginin istanilon gominin va toyyaranin donizds folakate ugramasi zamami onun
bortunda olan soxslars hérmat va himays gésterilmalidir [5]. g
‘ F(‘jv'qal:ad'g hallarda mulki miidafia todbirlarinin hayata kegirilmasi, o ciimladan hava va
dam.z gamllarfmn 'felaketa ugramasi zamani zorargokmis insanlann xilas edilmasi beynalxal
togkilatlarin dl‘qq‘atmd'an- kenarda qalmamisdir. Belo ki, Birlogmis Millotlar Taskilat: (BMT)q
Bfayn?lxa!'q Miilki A\_/iaSIyalTaskiIan (BMAT), Beynalxalq Doniz Taskilat (BDT) va Beynalxalc;
Miilki Mudafis T9§kllatr (BMMT) torafindan qabul edilon beynalxalq konvensiyalarda fovqolada
hallar zamani mﬂl.k.l miidafis tadbirlarinin hoyata kegirilmasina dair miiddaalar 6z sksini tapmisdir
Maqalada xronoloji ardicilligla hamin beynalxalqg konvensiyalarin taloblori nozorden kegin’li? i
N Beynalxalq milki aviasiya haqqinda Konvensiya 1944-cii il dekabrin 7-da Cifcaqodé
keglrflmrs beynalxalq konfransin istirakgist olan 52 dévlat tarofinden qobul olunmus va 1947-ci il
ap.reh‘n 4-da qiivvays minmigdir [6]. Azarbaycan Respublikas: 1992-ci il 14iyulda Beynalxalq miilki
aviastya haqqinda Konvensiyaya qosulmusdur [7]. !
) l":ieynalxa}q miilki aviasiya haqqinda Konvensiyanin 25-ci maddosins g0ra har bir Razilagan
d?vjat 0z orazisinde fslakots ugrayan hava gomilarine kémok gostarilmasi izra todbirlor
gorulmemm va lmlumkiin hesab ec!ilen va 6z hakimiyyati torafindan nazaratin hayata kegirilmasi sorti

zaman tOvsiys edilon, razilagdinlms todbirlarin hayata kegirilmasinda amokdashq edir [6].

. BMAT-nm §uras; torafinden 1950-ci il mayin 25-ds Beynolxalq miilki aviasiya haqqmdé

hazr:}vegs;y;ya ]2-_c1 ala}vza (Axtarig va xilasetms) gabul edilmigdir. Beynalxalq miilki aviasiya

Inda Konvensiyaya 12-ci ©lava 1950-¢i il dekabrin 1-ds qii inmi ii

v i 9 qUVVays minmis vo 1_951-c1 il martin
Beynalxalq miilki aviasiya haqqinda Konvensi i i

o I yaya 12-ci Olavads axtaris vo xilasetms

islarinin tagkiling, vp]anl'asdmlmasma Ve aparilmasina, axtans va xilasetmo sahasinda déviotlor

arasinda amokdasliga dair BMAT-nin standartlar vs tovsiya olunan tacriibasi 6z oksin; tapmugdir.
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aya 12-ci ©lave Razilagan dovistlarin arazisinda va

Beynslxalq miilki aviasiya haqqinda Konvensiy.

~ ag1q danizler Uzerinda axtans va xilasetma xidmotlarinin yaradilmasi, saxlanilmasi va istifadasi,
© hamginin analoji xidmatlarin dovlotlar arasinda qarsiliqh togkili zamani tadbiq edilir [8].

Danizds insan hayatinin mithafizasina dair Beynalxalq Konvensiya 1974-cii il noyabrin 1-do
Londonda BDT-na tizv dévlatlor tarsfinden qabul olunmug vo 1980-ci il mayin 25-ds qiivveyo
minmisdir. Danizda insan hoyatimin miihafizasina dair 1974-cii il tarixli Beynalxalq Konvensiyaya
qosulmus dévlatler 1988-ci il noyabrin 11-ds Danizds insan hayatinin miihafizesina dair 1974-cii il
tarixli Beynalxalq Konvensiyaya slavs Protokol qabul etmisdir [9]. Azorbaycan Respublikast 1997-
ci il 22 aprelds Danizds insan hayatinin miihafizasins dair Beynalxalq Konvensiyaya va 2004-cii il
8 iyunda Danizds insan hayatinin mithafizasins dair 1974-cii il tarixli Beynalxalq Konvensiyasina
alava 1988-ci il tarixli Protokola qogulmusdur [10, 11].

Denizds insan hayatinin mihafizasing dair 1974-cii il tarixli Beynolxalq Konvensiyasina
slava 1988-ci il tarixli Protokol doqquz maddadan va Qaydalanin ifada olundugu on iki dlavadan
ibarstdir [9]. Taraflar Protokolun va onun aynlmaz hissssini toskil edon ©lavenin miiddesalarini
yerina yetirmoayi ohdalik gétiriirlar. Protokola har bir istinad eyni zamanda onun Slavasina istinadi
bildirir [11].

Danizds insan heyatimin mihafizesine dair 1974-cii il tarixli Beynslxalq Konvensiyasina
alave 1988-ci il tarixli Protokolun V Slavasinin 7-ci Qaydasinin birinci hissasinda qeyd edilir ki,
har bir Tarafin Hokiimati masuliyyst dasidigi srazilordo falakot rabitosinin vo koordinasiyasinin va
oziiniin deniz orazilorinda falakats ugrayan soxslorin xilas edilmasi lgtn zaruri tadbirlorin hayata
kegirilmasinin tomin edilmesini ohdsliyine gotiiriir. Bu tadbirlar denizds harakatin intensivliyini vo
naviqasiya tshliikalorini nazaro almagla axtarig va xilasetma xidmotlorinin amaliyyat va istismar
noqteyi-nozordon real vo zoruri hesab edilan aspektlorini 6ziindo ehtiva edocok va yaradilan
xidmatlor folakato ugrayan soxslorin yerinin miiayyanlogdirilmoasi va xilas edilmosi tigtin kifayot
qadar avadanliglarla tachiz edilmasindan ibaratdir [9].

Donizde axtang vs xilasetma iizro Beynolxalq Konvensiya 1979-cu il aprelin 27-da
Hamburqda BDT-na iizv dévlatlari torafindan qobul olunmus ve 1985-ci il iyunun 22-do qiivvoys
minmigdir. Donizds axtaris va xilasetma {izra Beynalxalq Konvensiya denizds falakate ugrayan
soxslarin xilas edilmasi maqsadils axtaris va xilasetma xidmatlorinin yaradilmasina vs faaliyyatinin
koordinasiyasina, axtanis ve xilasetmo sahasinde dévlstlor arasinda amokdagliga, axtans vo
xilasetma islorinin planlagdinimasina vo apariimastna, hamginin gami xobardarliq sistemina dair
toroflarin 6hdoliklorini ifads edir [12]. Azorbaycan Respublikast Danizds axtans va xilasetma iizra
Beynolxalq Konvensiyaya qosulmanmugdir.

Doniz hiiququ Konvensiyasi 1982-ci il dekabrin 10-da Monteqo-Beyds BMT-na iizv
dovlatlori torafindon qabul olunmus va 1994-cii il noyabnn 16-da qiivvays minmisdir. Daniz
hiququ Konvensiyasinin 98-ci maddasinin ikinci hissasinda qeyd edilir ki, deniz sahilinds yerlason
har bir dévlat donizde ve deniz tizerinda tohlikasizliyin temin edilmasi tigiin uygun vo effektli
axtarig v xilasetms xidmotinin taskil edilmasine va saxlanilmasina kémok etmali, hamginin
zaruriyyst yarandiqda bu magsadlo regional muqavilalora osasan qonsu dovlatlarle amakdasliq
etmalidirlor [13]. Azerbaycan Respublikast 2016-c1 il 4 martda Daniz hiiququ Konvensiyasina
qosulmusdur [14].

Azorbaycan Respublikast Danizds axtans va xilasetma iizro Beynalxalq Konvensiyaya va
Doniz  hiiququ  Konvensiyasina qosulmamisdir.  Belo ki, Azarbaycan Respublikasinin
Konstitusiyasimin 10-ci maddosina gora Azarbaycan Respublikast bagsqa dovlatlarlo miinasibatlarini
hamiligla qebul edilmis beynalxalq hiiquq normalaninda nazarda tutulan prinsiplar asasinda qurur

[1].

Mulki mudafis sahasinds yardim géstorilmasi tizra Cargive Konvensiyas: 2000-ci il mayin
22-da Cenevrado BMMT-na iizv dovlatlar tarafindan qabul olunmusdur. Bu Konvensiyaya qosulan
dovlatler insanlarin, straf mihitin vo miilkiyystin qorunmasi meqsadi ilo fovqolade hallarn
qargisinin alinmasi, proqnozlagdirilmast va idara olunmasi, personalin hazirlanmasi, informasiya
miibadilasi vo ekspertiza, homginin fovqoalade hallar zamani yardimin gostorilmesi kimi miilki
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amoaliyyatlarinin hayata kegirilmasindon va fovqolada hallar Zamani  qarsiliqly yardimlar,
80starilmasindan ibarotdir .
Belalikla, miilki midafis sahasinda beynalxalgq minasibatlor insan hiiquqlannn va
azadliglarinin  tamin edilmasi normalan Vo prinsiplori asasinda qabul  edilmig beynalxa]q
miqavilslarls  tonzimlonir. Miilki miidafia tadbirlarini tonzimlayan beynalxalq miqavilglgr
fovqalada hallar Zzamam her bir dévlstin orazisinda olan insanlarin xilas edilmasi tigiin Zaruri
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OIPEJEJIEHUE YHUCJI

EHHOCTH U CTPYKTYPHPOBAHUE IEPCOHAJIA BTA

D.D. Anekneposa, C.M. Pamazanosa

Haunonansnas Axkanemus Asnanuun

B cmamwe npedcmasnens: ocnoenwie Pynryuu kadpoewix cayouce, cnocobemayronyie
shpexmusnorty paseumiio nepconana, omveyens: ocobennocmu COBPEMEHHBIX NpOBReM mpy-
dosbix pecypeoe ¢ opeanuzayusx. Taxxce ¢ cmamve Ha 0cHOGe anaiusa CMPYRIMYPUPOBA-HIUS
NEPCOHANT 6 AGUAKOMNAHUAX CPOPMYIUPOBaHbI NPOBIEMDI, COA3ANNBIE ¢ ONpedeneHeM Igh-
ermuenocu mpyoa e spaxcoancroil asuayuu.

Ha nporskenns XXB. MBI cTamu cBuaereasmu 3apPOXKACHHS W PA3BUTHS HOBBIX HAYYHBIX
HaNpaBNEeHHH, ONHHM U3 KOTOPBIX SIBJSETCS TEOPUA H MPAKTHKA YNPaBNEHHS NEPCOHAIIOM.

3a nepuon NMpOMBILLIEHHON PEBOMIOLMH POJb YeOBeKa B OPraHH3alMH CYIECTBEHHO Me-
HAIACE, MO3TOMY Pa3BHBANHCE, YTOUHAIMCH M TEOPHM yNpaBieHHs nepcoHanoM. B HacTosmee
BPEMA Pa3IH4AIOT TP IPYMNIbI TEOPHIL: KIACCHYECKNE TEOPHH, TEOPHH UETOBEYECKHX OTHOIICHHI]
11 TCOPHH E/I0BEUECKHX PECYPCOB. BHIHBIMH NMPECTABUTENSAMI KITACCHYECKHMX TEOpHii, Kak u3-
BECTHO, aBnstioTCs: P. Teiinop, A. ®aitons, I'. Dmepcon, JI. Vpsuk, M. Bebep, I'. ®opa, A K. I'a-
cres, [LM. Kepxenues n np. K npencrasuressm TEOPHIT YEIOBEYECKHX OTHOLIEHUIT OTHOCSTCS: D,
Mbiio, K. Apmkepnc, P. Jlu- xapr, P. Breiik u Ap. ABTOpaMH TEOPHIi YETOBEHECKHX pecypcos siB-
asotes: A, Macnoy, @. T'epubepr, [ Maxrperop u ap.

B Hacrosiiee Bpemst HayuHoe HampasneHue yrpasieHue nepconanoMm ¢opmupyercs Ha
CTEIKE TEOPHH 1 OPraHU3aLMU YNPABIEHHs, NCHXOMOTHH, COLUHOIOTHH, KOH(IHKTOMOMHH, 9THKH,
SKOHOMHKH TPyZa, TPYNOBOrO NPasa, NOJHTUKY U PSIIA APYrHX HayK.

Cnyx0b1 yripabyienus nepcoHanoM OpraHH3aluil pelaroT CIoKHbE 1 MHOroo6pasHoie 3a-
Aaqu U NpEACTABISAOT CO0O0H MOpoii JOBONBLHO KPyNHbIE NONIpa3aAeIeH s, BKJIIOYAOLIHE B CBOM CO-
ctap 50 u Gonee cyxaunux. OHU CTPOAT CBOK PAaBOTY Ha OCHOBE CTPaTeru4eCcKoro riaHUPOBaHMS,
PaCIUHPEHHA rapaHTHii 3aHATOCTH TPYHOBBIX pecypcos. Kakas opraHusauus mnm npennpusTHe
CErOAHs CTPEMATCS HA OCHOBE CTPATErHYECKOrO YMPABNEHHS H TIAHHPOBAHHA CBOHX TPYHOBBIX
PECYpCOB paclHPHTL HX BOMOXKHOCTH IS amanTalMM K ObICTPO H3MEHSIOLIMMCS YCIIOBHSM H
TpeGoBanusM npon3soacTsa. [1]

pu onpenenennu spdexrusrocTn paborsr M0G0 KOMIAHUM B IpoLeccax pelueHus ore-
PaTUBHBIX 3anaY, paspabOTKH CTPAaTerny, NPOTHO30B, TIPH MPHBATH3ALMH OPEANPUATHIF U JPYrHX
CIyHasX aHalli3 NepcoHana NOJKEH HIPaTh ONpPEAeNsIoNIyio poib. B Toii ke Mepe 310 cripaBeni-
BO U 1A NPEANPUATHI IPaskAaHCKON aBUALIHH,

Ipu Gopmuposannu cocrasa u cTpykTypsl nepconana NpPeanpHATHS nepes paboTonaresem
CTOMT BECbMA CIIOXKHas 3anaya - ChOPMUPOBATH NCHXONOTHYECKH COBMECTHMBIi, paboTocrocob-
HbIH KOJIJIEKTHBE.

OCHOBHBIMH  XapaKTEPHCTHKAMH MePCOHaa OpraHH3auMit ABISAIOTCS: HHCIEHHOCTb M
CTpyKTypa. IMEHHO ¢ 3THX MOKa3aTeNieil HAUMHASTCS aHAJH3 COCTOSHHS U s dexTHBHOCTH NEpCo-
HaJla KOMOAHHK. :

UncneHHOCTh NepcoHana aBHanpeanpHsITHS 3aBHCHT OT XapaxTepa, MacluTada, CI0KHOCTH,
TPYNOEMKOCTH MPOH3BOACTBEHHBIX (HJIH MHBIX) H YIIPABIEHYECKHX MPOLECCOB, CTENEHH HX MeXa-
HH3ALITH, aBTOMATH3ALIMH, KOMOBIOTEpH3aLui, DTH (akTOps! ONPENENAOT €€ HOPMATHBHYIO (MTa-
HOBYIO) BETHYHHY.

B oredecTBeHHBIX aBHAKOMMAHMSX HOPMATHBHBIH 4HCJIEHHBIH COCTAB CTPYKTYPHBIX MOA-

pasnenenuii rpaxIaHcKoil aBHaLH ONPeneNAeTcs Mo HanpaBIEHUAM 3KCIUTyaTaLiHOHHOMH JeATeNb-
HOCTH. - '

HopmartuBHas 4HCIEHHOCTh NETHOTO COCTABA PACCUHTBLIBACTCS HCXONS H3 HANGTA 4acoB, -

ONPEACNEHHOTO PACTHCAHHEM ABHXEHHS 110 KOKAOMY THIy BO3AYIIHONO CYAHa, OTHECEHHOTO K

MPEACILHOI BEIHYMHE NONETHOTO BPEMEHH JIETHOTO COCTABA.
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HopmaTtusHas 4uCneHHOCTh GOPTOBLIX NPOBOIAHHKOB ONpeNenseTcs UCXONM H3 Hanéta va-
COB ONPEACNEHHOTO PACIUCAHHEM IBHXKEHHSA MO Ka)KAOMY THIY BO3LOYLIHOTO CYAHA U KONHYECTBa
DOPTNPOBOZIHMKOB Ha PeHChI ONPENENEHHOr0 JIHTENbHOCTBIO MONETA.

HopmaTusHbIi cOCTaB pabOTHHKOB HAa3eMHBIX CIYXO OmpenensieTcs Ha OCHOBAHHH THIO-
BbIX TMPOEKTOB Cyx0 unu mokasateneif ux paGotsl. Hanpumep, nist aspoHaBurauuoHHoro obemy-
KMBAHHS — IO KOJIM4ECTBY CEKTOPOB M YACTOTHI [BHIKEHHS BO3AYIIHBIX CYHOB, KK M3 MECTHBIX
a’pPOMopTOB Tak H OECrOCanoYHOro NPONéTa TEPPUTOPHHM CTPAHbI, AJIS aBHALIHOHHO-TEXHHYECKOr0
obcnysxunsanue BC - mo xomuuecty ¢opm obcnyxusanns BC B COOTBETCTBHM ¢ TEXHHYECKHM
rpaHKOM u T.1L.

Hro kacaeTcst CTPYKTYpbl NEPCOHANA, TO €CTh COBOKYMHOCTH OTAGIbHBLIX rpynm pador-
HIKOB, 00beAHHEHHBIX N0 KAKOMY-1100 NPH3HAKY, TO HA BO3NYLIHOM TPAHCTIOPTE CTPYKTYpH-
POBAHHE MEPCOHaNa, HAYHHAETCS C AeNIEHUs TIePCOHANa Ha MEePCOHAN OCHOBHOMN IEATENbHOCTH, T.€.
pabOTHHKH, YJaCTBYIOLIME B OCHOBHON AEATE/LHOCTH NPEANPHSTHS H MEPCOHANT HEOCHOBHOI Hest-
TEJIbHOCTH, T.€. 3aHATHIE HENPOU3BOACTBEHHOI AESTETBHOCTHIO, [2]

B coorsercteun ¢ pexomenpaumsmi MATA nepcoHan aBHakOMIAHHH MOJPA3IENsieTCs
crenyromumM obpasom: neTHeit Skunax, OopTnpoBoaHHKH, paboTHHKH noxpasmeneHuit TOuP
(BKMIOYAs amMHHHCTPATUBHBIX PAGOTHMKOB ITHX MOAPA3NeNeHuil), COTPYIHMKM NOXPA3IENeHHI
O(OpMNIEHHA TIEPEBO30YHBIX AOKYMEHTOB, MPOAXK H MapKeTHHra, pabOTHHKH MOAPA3NENeHHs
XSHIUIMHTA M «rpoyne». B nmpoune BKIIOUYAIOT MEHEKMEHT aBHAKOMITAHHH, aIMHHUCTpauus, Gu-
HAHCOBbIE MONPA3AENCHHSA, IOPHIMYECKOE, YIIPABICHHE NEPCOHANOM, NOAPA3AEIIeHHEe KOPIIOPATHB-
HOTO TJIAHHPOBAHHS, & TAKKE T€, KTO HE BOLIEN HU B OHY U3 NMepevYHCeHbIX kaTeropuii. [3]

IIpakTuka MeXNyHapPOXHOTO y4era M CTATHCTHKA MpPEMIAraeT CIEAYIOUYH METOAMKY
ONpeNeNIeHHUs YHCICHHOCTH HeoOXomuMbx padoTHHKOB. Ecin 0603HauuTh 06beM NpOn3BOIHMOIL
npoayKuMK 4epe3 P, a cpepHuii yposenb MpOH3BOAUTENIBHOCTH TpyAa depe3 W, TO YHCIIEHHOCTb
HeoOXoaUMbIX paboTHHKOB OyeT paBHa

Tu=P/W,

rae T, — HeoOXomHMas YHCIEHHOCTL PabOTHHKOB.
OueBuaHO, 4TO H3NHLIHEE YHCIO PaBOTHUKOB — 3TO PAa3HOCTL MEkAY BaKTHUECKOI 1 HEOO-
XOAUMO# YUCIEHHOCTBIO!

Tin = Tcll ~ T .

rae Ty - pakTHUECKOE YHCIIO 3aHATHIX PAGOTHHKOB.

IlpencraBnsieTcst BO3MOKHBIM HCTIONB30BATH 3Ty METOAUKY A1 OTIPENeNeHHs HeoOXOnUMOil

YHCNIEHHOCTH aBUAKOMIIAHHH B TIpouecce uydeHus ee sddexrusHocTn. Ho npu 3T0M BOZHHKHYT
HEKOTOPbIE BONPOCHI, PEIIEHHE KOTOPBIX MOMKET UMETh aJIbTEPHATHBBIL.
CrnoxknocTs ananuza oOyciosieHa crneun()uKoil aBUATPAHCIOPTHOTO TPOH3BOLACTBA, TIE KaKIast
aBHAKOMMAHMs, NPEACTaBiAomAas co0OH CNOXKHbIH NPOH3BOACTBEHHBIN KOMIIEKC, HMEET CBOI
YHHKaJIbHYIO MTPOM3BOACTBEHHYIO H YNPABJIEHYECKYIO CTPYKTYpY. COOTBETCTBEHHO COCTaB, CTPYK-
Typa H YHCIEHHOCTb CTPYKTYPHBIX MOApPa3fAe/ieHHii aBUanepeBo34iKOB MOTYT CYLIECTBEHHO OT/I-
4aTbCsi. ITO OCJIOKHAET TIPOLECC CPABHEHUS ABHAKOMIIAHHI C TOYKH 3pEHHs ONpeeNeH s cpeaHeil
NPOH3BOAUTENIBHOCTH Tpyaa. Kpome TOro cooTHolueHHe TakHX KaTeropuil Kak JIETHBIH COCTaB U
OCTAJIbHO¥ MIEPCOHAN aBHAKOMITAHUH TaKXKe MOXKET OBITh OKa3aTeNbHBIM JUIs ycpenHenus shdex-
THBHOT'O HCIIOJIB30BAaHHS TPYAOBBIX PECYPCOB. BMecTe ¢ TeM Ha0 OTMETHTB, YTO H 3TH COOTHOULIE-
HuA OyayT cunbHO AndQepeHIPOBAHHBIMI [NIs PA3JIHYHBIX aBHAKOMMNAHHIT, TAK KaK MPOLEHT BCe-
ro OCTaJILHOIO MepcoHana o0CiyKHBAONIEro aBHANEePeBO3KY 3aBHCHT OT CTPATErHH NepeBo34HKa,
CTENEeHbIO KIIMEHTOOPHEHTHPOBAHHOCTH, HATHYHEM MOLIHbIX XIHIUTHHIOBBIX MOAPAa3feNneHHil, 00-
CITY’)KHBAIOIMX CAaMOJIETHI H T.. B CBA3M ¢ TeM, YTO aBHALMS OTHOCHTCHA K BHAY HEATENbHOCTH,
CBA3aHHOMY C MOTEHUHANbHOIl OMAacHOCTBIO M HEOOXOOMMOCTBHIO aBHALMOHHONH OGe30macHOCTH
City>Obl, CBA3aHHBIE C 3THMH (YHKIHAMH TakKe HyXIAIOTCS B HOCTATOYHON YHCIEHHOCTH Nepco-
Hana.
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METONHKY, HEOOXOANMO s onpeneneHiis CPEOHEOTPACIeBOIl NPOH3BOANTENBHOCTH cobpath pay
HBIE T10 PARy CeTeBBIX (MM ke GyHKUHOHHDYIOUIX B OMMHAKOBBIX MOZIENIAX aBHAGH3HECA) apya.
KOMNaHUH NPUMEPHO ¢ OHHAKOBOI - &

Tpanuumonso pasmep asnakommamm; WLTIOCTPHPYIOT € MOMOIIBIO TAKOro noxasaress kay

KOJIHYECTBO NEPEBE3eHHbIX 3a ron naccamipos, HONOJIHAS ero 06'beMOM [IEPEBO30K B TKM Mbl

BBIMTOTHEHHBIH 00BEM NEPeBO30K B TKM Ha OXHOMO COTPYAHHKA aBHAKOMMIAHHY, ;
Ecin npn ananuse uucnennocry Y4ECTb 3TH NPEMNOKEHHS, TO HCXONS M3 yCpenHenHoj

BaTH3aLHK aBHAKOMITAHMI 3TOT MOKA3ATEND HMEET Ba)KHOE 3HaueHue. [2]

B sakmouennu neoBxomumo OTMETHTb, YTO HApAly C TPamMLMOHHBIME NOAXOMaMH. k
CTPYKTYPHPOBAHHIO MepcoHana B YIIPaBJICHUH MEPCOHANIOM CeromHs NPUMEHSIOT HeOopManbh :uj
Ipynnuposky. Ona He otpakaercs B ouuManbHOIT cHcTeme KanpoBoro yuera, Ho 3¢¢ercmn}1;o
TIPUMEHSIETCS B NMPAKTHKE KaipoBOii paboThl, TO3BONA OUEHUBATE co*rpynunxo; 10 UX peajibHOI
UCHHOCTH nna pabotomarens. B coorsercraui ¢ Hell Bech MepcoHan opranmsawy pasaensercs na

OopTuHkeHepI, TeTYnKU-Habmonarem).

XapakrepucTngu KapOBOH 3JHTBI MOAHOCTBIO NPUMEHHMBI K YileHaM skumaskeii. HanGonee
XapaKTeprIMH“I‘IpH3HaKaMH 37Ol 0c000 1eHHOIT YacTH PabOTHHKOB KOMNAaHUM ABISIOTCS crnoco6-
HOCTb K NOJIHOH KOHLEHTPALUH Ha pouecce pabotel, rorosHOCTS NIPHHECTH Kakue-1160 HHTepec!
B JKEPTBY BO3MOMKHOCTH 3aHHMATBCS HMEHHO moBumoit paboroii, «u3nyeckas HecnocobHOCTBY
COSHATENILHO ROMYCTHTL Gpak B paGore, BLICOKYIO CITOCOOHOCTD K CaMOOILeHKe 1 ap.
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MULKI AVIASIYADA HEYOTIN SAYININ VO STRUKTURLASDIRILMASININ
MUDYYON EDILMOSI
F.F. Olakbarova, S.M. Ramazanova

Moaqalada heyatin somarali inkisafina imkan yaradan kadr xidmatlorinin ssas Sunksiyalari
tagdim edilmis, taskilatlarda amoak resurslarmm miiasir problemlarinin  xiisusiyyatlori geyd
edilmisdir.

Moagqalada, hamginin aviasirkatlorin heyatin strukturlagdirimasmm tohlili asasinda miilki
aviasiyada amayin samaraliliyinin tayin edilmasi ilo bagli problemlari geyd edilmisdir-.

DETERMINATION OF THE NUMBER AND STRUKTURE OF STAFF IN THE CIVIL
AVIATION
F.F. Alakbarova, S.M. Ramazanova

In the article the main functions of HR services, facilitate efficient development of personnel
are presented features of modern problems of labor resources in organizations are marked. Also in
the article problems connected with definition of labor efficiency in civil aviation are Jormulated
based on the analysis of the structuring of the personnel in the airlines.
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HHCTPYMEHTBI COBPEMEHHBIX CRM-CHUC
BU3HECA

O.H. Mapkosa

@I'bOY BO Kanununrpanckuii FOCYapCTBEHHDIH TEXHHYECKHIT YHUBEPCHTET
bantuiickas rocynapcreennas akagemus pribonpoMbicioBoro ¢iora

Ty
B oannotc cmampe PACCMOMPENQ cucmema nOIH020 YUKIA CONPOBONUCOLHIS KIleHMOR
CRM-cucmena, na npuepe CRM-cucmenst, npedocmaenseoii na bechaamnoit ocnoee kanu-
HUHZPAOCKOT KoMnanueii « | C-bumpuxe » wa kopnopamusnon nopmaze bumpuie-24.

Karouessie cnosa: cucmema yrpasienus omuoutenus ¢ kauenmamu, CRM-cucmena,
MEHEONCMEHM, DACKMPOHHAR KOMMEPYU,

CRM-cucrema snexrponoii KOMMEpLIHH OTHOCHTCS K cekTopy B2C anexTponsoro 6usme.
€4, KOTA2 OCYLIECTBSIOTCS B3AHMOOTHOLIEHHS MEKTY IOPHIMYECKUMH ¥ GH3NYECKUMH JIHLIAMH,

Tepmun Customer Relationship Management (CRM) mosxHo MEPEBECTH KaK «yIpaBieHHe

B3aHMOOTHOWICHHAMH C KIMEHTAMIY. DTOT GyKBabHbI MEPEBOA BIOJIHE COOTBETCTBYET HCTHHE,
HO HE PHCYET OYEBUAHOMN KApTHHBI. .
CRM - 510 cneyuduueckuii nonxon k BeneHmio GusHeca, mpu koTopoM Bo TJIaBy yrna ges-
TEILHOCTH KOMIMAHKK CTaBuTCst KimieHT. To ects, crpaterus CRM NPEAroIaraeT CoO3JaHHE B KOM-
MAaHHA TAKHX MEXaHH3MOB B3aHMONGHCTBUSA C KIHEHTAMH, TNpH KOTOPBIX UX moTpeGHOCTH 0Gnana-
fOT HaUBRICIUMM MPHOPHTETOM AJIst npennpusiths. MogoGHas OPHEHTHPOBAHHOCTL Ha KJIHEHTA 3a-
TParuBaeT He TONbKO OOWIYIO CTpaTeruio GusHeca KOMIAHHH, HO M KOPMOPATHBHYIO KYJBTYpY,
CTPYKTYpY, OH3HEC-NPOLECCHI, ONepaLy.

CRM (Customer Relationship Management) — 310 koHuenuus YTIPaBJICHHS OTHOLIEHUAMH C
KJIMCHTAMHU B yCJIOBUAX aKTHBHOH KOHKYPEHILIUH, HALlEeHHas Ha MaKCHMAJIbHOE OCBOEHHE MOTEH-
LA KaKN0ro KNHEHTa M MapTHepa B MHTepecax HPENPHATHS,

Konuenuus CRM npennonaraer PETYJAPHbIH COOp 1 aHAMH3 HHOOPMALIMH O KAKIOM KiiH-
€HTE, PCANbHOM H MOTEHUHAILHOM, KaK K/IHEeHT OTpe€arupoBai Ha 1el0BOE NPEeAJIOKEH e, JOBOJIEH
711 OH Ka4eCTBOM OOC/TY )KMBAHHSA, MEHSIOTCA JIH ero NMPEANOUTEHUsI CO BPEMEHEM, HACKOIBKO aKKYy-
PAaTHO OH BBINONHACT B3AThIE HA CeOs 0OA3ATENLCTBA H, B KOHEYHOM HTOr'€, CKOJILKO 10X01a KITUEHT
NPHHOCHT (MM MOT ObI MPHHECTH) npeanpusatiro. C nomotusio CRM orcexusaiotes sce cTanuu
B3aHMOOTHOLIEHHH C KIIHEHTOM H TLUATENLHO YIIABAHBAIOTCS [IPU3HAKU OMACHOTO YXYALIEHHS B3a-
HMOOTHOLIEHHI, MOCKONbKY, KaK M3BECTHO, Ha KOHKYPEHTHOM PBIHKE 3aTpaTbli Ha NpHBIEYEHHE
HOBOTO KJHEHTA Ha MOPAAOK MPEBBIAKT 3aTPATI Ha YAEPIKaHHE UMEIOLeroCcs KJIHeHTa.

Konuenuus CRM MpenyCMaTpUBACT rapMOHHYHOE COYETaHHE (OPMATBHOrO Moaxona H
HHANBHAYAJILHOrO OTHOLIEHHS K KaXHoMy kimenty. Ho ecim KOJIH4ECTBO aKTHBHBIX KJIHEHTOB
NPEANPHATHA U3MEPSETCSt B IECATKAX MM COTHSAX, 4 KOJHYECTBO MOTEHLHATILHBIX KJIMEHTOB — CO-

OTBETCTBEHHO B COTHAX WJH TBICSYAX, TO MONHAS peamusauns konuenuud CRM mpusemer k-

HAKOIICHUIO OrPOMHBIX MAacCHBOB MH(OPMaIHH, paboTaTs ¢ KOTOpPbIMH 0€3 NMpHBIeYeHHs CremH-
AJIBHBIX CPENCTB aBTOMATH3aLUH GYAET MPOCTO HEBO3MOSKHO.

Cpenn Bosmosxknocreii CRM-crcrem CIEAYET OTMETHTE:

— Beictpwiii noctyn k aktyansHoit HHbOPMALIHH O KNHEHTaX;

— OnepaTHBHOCTb 06CYKHBAHMUS KIHEHTOB H NPOBEAEHUS CHEJIOK,

Popmannzannus cxem B3aHMOaEHCTBHS ¢ KIHEHTaMH, aBTOMATH3ALHs I0KYMEHTOOGOpO-
Ta;
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Brictpoe monyuenue Bcex HEOOXONMMBIX OTHETHBIX JAHHBIX M aHAIMTHYECKOH HHOP-
MaLHH;

CHiDKeHHe ONepaLHOHHBIX 3aTPAT MEHEIKEPOB;

Kontpone paboTbl MeHEIKEPOB;

— CornacoBaHHOe B3aHMOZEHCTBHE MEKAY COTPYAHMKAMH H NOPA3NEICHHIMH.
CRM-cucrema ynpasneHHs OTHOLICHHSIMH C KIIHEHTAMH MOXET MCMIONb30BAThCS HE TOMBKO

kak o(dexTHBHOE OpyHIe B KOHKYPEHTHOM OOpbOe 32 BHITOAHBIX KIHEHTOB, HO M KaK XPaHWINLIE
HH(OPMALMH O KOHTpAreHTax NPeANpHATHAX, obecnedeHHoe yAoOHbIMU cpeacTBamu noctyma. Co-
TPYAHHK, NPUHSBIIHI 3BOHOK HE3HAKOMOTO €My KJIHEHTa, MOKET [psMO B Mpouecce TenedoHHOro
pasroBopa BOHTH B KypC [€na, ONEepaTHBHO MPOJMCTaB CBEAEHUS O KJIMEHTE H O MOCHEIHUX KOH-

l

TaKTaxX ¢ HUM Ha 3KPaHe CBOEro KOMMbIOTEPA.

CRM cucrema npumennma B moOom GusHece, rie KIHEHT nepCoOHHpHUMPOBaH, e Bblcoia
KOHKYPEHLHS M yCreX 3aBHCHT OT MPENOCTaBleHHs Haubosee BLIPONHBIX JUIsl KJIMEHTA YCIOBHH.
Makcumanbnoro sddexra or sHeapenns CRM-cucrem nobusarotcs komnanuu, paboraoume B
0biacTaX yciyr, NPOM3BOACTBA, ONTOBOI H PO3HHYHON TOPrOBIIH, CTPAXOBAHHSA U (PHUHAHCOB, Tele-
KOMMYHHKaUMH U TPAHCTIOPTA U CTPOHTENLCTBA. )

Cpenn CRM-cHCTEM CYLIECTBYIOT TakHe, KOTOPbIE HY)KHO CKaYHBAaTh Ha CBOH KOMMBLIOTEP,
H TaKHE, KOTOPBLIMH MOXKHO MO/b30BATLCH B PEXKHME OH-JIalH,

CRM-cucreMbl NonpasaensioTcs Ha miaTHble u Gecrnarasie. Becnnatubie CRM-crcTeMbl
HMEIOT HEKOTOPbIE OrpaHH4eHNs (B OCHOBHOM Ha YHCIIO MOb30Bateneii). Yae Bcero 310 orpaHu-
YEHHbIC BEPCHH TUTATHBIX CHCTEM.

Ha poccuiickoM peinke OOnbLIOH MOMyJISPHOCTBIO TOJIB3YETCS CHC’I‘eMa“BITTpHK024. Omna
HMeeT OECIIATHYIO BEepCHIO, YROOHYIO Kak pa3 s HAYHHAKINMX Mojb3osateneil. Cpenu ee mnio-
COB — HHTYHTHBHO NOHATHbIA HHTEpdeiic, Xopowas (yHKIHOHAIBLHOCTE NPH MPOCTOTE HCIONL30-
BaHUsL. )

«butpukc24» - 3170 KOpropaTHBHbIT nopran «1C-BUTpHKCY, peanu3oBaHHBIN B BHIE 00-
NAYHOrO CepBHCa. 3Ta OTIMHUTENbHAsE OCOOEHHOCTH MO3BOMSET Ha4yaTh MCMoONb3oBaHue «BuT-
pHKC24» GBICTPO H JIETKO: BAM HE HYKHO MOKYNATh M HACTPAUBATh CEPBEP, YCTAHABIMBATE ?pmo-
JKEHHE, CJIEAUTH 32 OOHOBJIGHHAMH H NPONENBIBATL MHOKECTBO APYTHX PYTHHHBIX onepaumii. B o
’ke Bpemst, MpH HeoOXOAUMOCTH, BBl BCETZId MOXKETe MepeHeCTH naHHble U3 «BUTpHKCc24» HA KOp-
NOPATUBHBIH NMOPTaJl, YCTAHOBIEHHBII JIOKAIBHO.

OO6pruHbBIE HHCTPYMEHTHI KOPIOPATHBHOrO MOpTaja ObUIM JOMOJNHEHb! MPUBBIYHBIMM HAM
5MEMEHTAMH COLMANBHBIX CeTeli. DTO MO3BOMIIO caenaTb KOMMYHHKAIIHH BHYTPH KOMNAHHH Ta-
KHMH JK€ JIETKHMH, Kak obuienne ¢ 1py3pamu - o0yueHue paboTe ¢ nopranoM NpakTHIECKH HE Tpe-
Oyercsi.

Paccmotpum pabory CRM-cricteMsl kopropaTHBHOro noprana «Butpukc24» Ha ?pllmepe
paboThl KanuHHHrpanckoii kommepueckoit oprannsauwn OO0 (obwecTsa ¢ OrpaHHYEHHOIT OTBET-
CTBEHHOCTBIO) «MHTOCY, OCHOBHOIT AESTENLHOCTBIO KOTOPOIl ABJNSETCA NMPOAAXKa JaKOKPACOUHBIX
marepuanos. Konuenuus counanpHOro HHTpaHeTa aejaer pabory B koMnaduu «MHTOCY», HAMHOTO
npotue, MOCKOJbKY noprai burpukc-24 no3sonseT pa3MecTHTb BHYTPU ce0st OOHMH U3 BHOOB KOP-
MOPAaTHBHOrO NPEACTaBUTENBCTBA B CETH HHTEPHET - BHYTPEHHIOI paboudyio cpeny «MUTOCY.

Xusasi nenra, pacnonoxkeHHas Ha caiite oObenynsier Bce mocnenHue coburTus «MHTOCH.
Kxonka «MHe HpaBHTC» NMO3BOJNIAET N00ABHTH OT3bIB K/IHEHTA O paboTe MEHEKEPa MO NPoAaKam
OOHHM KJIMKOM MbIlIH, MruoseHHbie cooOLeHHs BHYTPH paboueii cpeast «MUTOC»  SBASAIOTCH
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TOJHOUCHHOH 3aMeHO# nporpammsr  ICQ, Kpome Toro, k coobuenmio s KHBOI se
TIPUKPENHTS 000i TeKCTOBOI (aii, dororpaduro, aynnodaiin mmm Buneodaiin,

Dororanepen BHyTpeHHeii paboueii cpenpl $ynxumoHupyroT ObICTPO M ya06HO. Onosemye.
HUA, KOTOPbIE MOXHO KaK BKIOYHTB, TaK M BBIKIIFOYHTD, HANOMMHAIOT O 3a4a4yax BCTpeyax ¢q-
TPYRHHKOB KomMnaHuH «MUTOCY C KOHTpareHTamm — MOCTABLIHKAMM M NOKynarensMu. Mo6ubras
Bepcusi CRM-cucremsr nosposnsier paboTaTb co BCeMH cOBpeMeHHbIMH MOZneaAMH cMapTdhoHOoB,
noETomy pykosoautens komnauuun Q00 «Murocy, BCerma HaxomuTes B Kypce cobbrruit caoe;‘;;
COOCTBEHHOH KOMITaHHH.

HeoGxonnmbie nnst Boinonnenus 3a71a41 MOLYT BBICTABNATDH KAK PYKOBOIHTEb xomnamm.
Tax i corpynnukn 00O «Murocy. Juarpamma Ianra CRM-cucremsr nossonser ObicTpO ouemm:

3arpyeHHOCTh COTPYAHHKOB, [ OTOBBI€ OTYETHI MO BBIIOJIHEHHIO 3amay MOryT CONePIKaTh NaHHELlE

34 MECALl, HEAeo, rom MAH moboil BPEMEHHOH oTpesok. O6benunus COTpyAHnKOB «Mutocy,
B TPYTINBI MOKHO  JIETKO BBICTABIATH KOJIEKTHBHbIE 3ana4m u obcyxnare npoekTsl. COCTABHTE
HECTAHAAPTHBIE OTHETHI TOMOraeT KOHCTPYKTOp 0T4eTOB CRM-CHCTeMBI.

bonee Toro, skerpaner BHYTpeHHeli pabouyeii cpenp! no3sossier NIPHBJIEKATD K 06cyz<,ueﬂmd
H BBIITIOTHEHHIO 331124 KJIMEHTOB M BHEIITATHLIX COTPYIHHUKOB,

«butpukce-24» ornmuno nomxomur AU XPAHEHHSA NOKYMEHTOB KOMIMAHMK. 3arpysenmpre
AOKYMEHTBI MOMEHTA/IBHO MOSABISIOTCA B SKHUBOI] JienTe, rae cotpyarukn 000 «Murtocy MOryT
3a4aTk BONPOC WJIM OCTABUTH KommenTapuit. Kaxapiit corpynuuk Q00 «Mutoc» Mosxer 3arpy-
KaTbh CBOM (DailnIbl M HACTPAHBATH TipaBa noCTyna K KaxK oMy M3 HHX.

Bonee Toro, CRM-cucrema noprana «burpukc24» nossonser COXPaHAThL HCTOPHUIO H3Me-
HeHuil (aiina, 4yTo ABNsETCS BaKHBIM MOMEHTOM MU COCTABEHHH JOrOBOPOB ¢ KOHTPareHTamy.

JIrobyro manky na noprane OO0 «Murocy MOKHO MOAKNIIOYUTE KAK CETEBOIT AHCK Ha CBOEM
KkOMmmbioTepe. PepakTuposanue nokymenTos Cpencreamu Microsoft Office npu ucnonbsoamm
Aannoit CRM-cucteMsr ocyimecTasercs He BBIXOZS M3 IOpTAa.

Cospemennas CRM-crcTema nossonsier 06paborumky munos A0BaBasTs, FKCHOPTHPOBATE
H MMIOPTHPOBATE JaHHBIE 00 OGPAIUEHHAX KIHEHTOB. Caenyer nanomumrs, yro mun (ot anr.
lead - BecTn, npuBonITE) - 370 AEHCTBHE KIHEHTa, KOTOPOE 3aKIII0YaeTCs B 3aIOJIHEHUN CreLHab-
HO#i (hopmbl, KoTOpyIO MpenocTaser NIpofasel, ¢ yka3aHHEM KOHTAKTHBIX AaHHbIX). B3rnsnys Ha
«BOPOHKY NMPOAa)» MOKHO GBICTPO OLEHHTb BCe HTAMDI pabote ¢ knHeHTaMu. Bosee TOTO, Mnpasa

ABTOMATHYECKH 3arpy»KaTh JHIBI C CaliTa.

Paboune xanennapu CRM-crcremsr TMO3BONAOT MIAHHPOBATL 3a1a4H HA HEREO, Mecs H
roa snepen. Cucrema yuera paGovero BPEMEHII TIOKaXeT, CKOMbKO paGouero spemenu MOTpaueHo
Ha Kaxayio sapady. I'padux orcyrersuii CRM-cucremsr nomoser OBICTPO OLEHHTH KOMHUECTBO
OTPabOTaHHOTO BpeMeHH. Iepronuueckoe dopmiposanie pabounx orueros or COTPYHUKOB
000 «Mutoc» nerko HACTPAaNBACTCs ¢ MOMOMWIBIO MeHio «HacTpoiikin CRM-cucremsr, a uepes
MeHto «IInauépku» MoxkHO OTEPATHBHO MpHIIACHTL coTpyAHHKOB 000 «Mirrocy Ha cobpanue u
Pa3ociaTe UM pesybTaThl 06CyKIEeHHS, '

CRM-cucrema nossonser BbicTpo Haiiti HyskHOrO cotpynnuxa OO0 «Mutocy, mjist 5100
AOCTaTOMHO BBECTH TepBble GYKBI HMEHH. Opraunzanuonuas CTpykTypa komnauun Q00 «Mu-
TOC» MpEnCTaB/eHa B BHIE HEPAPXHYECKOT CXeMbI B CooTseTCTBYOIEM pasaene CRM-cucremsr. B
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CBOIO 04€penL NpaBa 10CTYNa MOIYT GbITh Ha3HAYEHDI [Py, OTHENY, COTPYAHHUKY, NOKYMEHTY H

MHOTHM OPYIrUuM 00BbEKTaM CHCTEMBL.
M naxonen, 4To6bl NpUrIacHTh HOBBIX MOJB3OBATENCH B CRM-cucremy OO0 «Mwurtocy Ha

KOpNOPaTHBHOM mopTane burpukc-24, 1ocTaToyHO TONBKO BBECTH MX ANMEeKTPOHHBIE anpeca (e-

mail).

Cnenyer ormeruts, uto Ha KOpropaTHBHOM nopraine butpukc24 cymecrsyer CRM-
cHCTeMa Ha asepOaliikaHCKOM A3bIKe Ha GecrnaTHOl OCHOBE, MO3TOMY BCE ONMHCAHHBIE B JAHHOIT
CTaTb€ BOSMOXKHOCTH OTKPBITHI ISl JKMTENEH conHeuHoro AsepGaiimkana, uto crniocoberByer
YKPCILIEHUIO IPYXKECKHX H IKOHOMHYECKHX OTHOWIeHHiT Meskay Poccuiickoit Denepauneii u pec-
nybnukoii Azep6aiimkan.

Beison: OcuosHas uens suenpennsi CRM-crcrem 3NIEKTPOHHOH KOMMEPUUH Ha MpeanpHs-
THH - 3TO CO311aHHe KOHBEHepa M0 NPHBICYEHHIO HOBBIX KJIMEHTOB H PasBUTHIO CYLIECTBYHOLIMX
KJIHEHTOB. YTIPaBMsATL B3aHMOOTHOIIEHHMH C KJIHEHTAMH nocpeacteom CRM-cucrembl o3Hauaer
NPHBJICKATH HOBBIX KJIMEHTOB, HEHTPANBHBLIX NMOKyNaTelel NPEeBPAILATh B TOSIBHbIX KJIHEHTOB, U3
NMOCTOSHHLIX KJIHEHTOB (HOpMHPOBaTh GH3HEC-NApTHEPOB.
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MUASIR CRM SISTEMI E-BIZNES TOOLS
O.N. Markova

Bu maqalada korporativ Bitriks-24 portalinm Kaliningrad *1C-Biriks” kompaniyasi
tarofindon odanissiz asasla tagdim olunan CRM-sitemi misalinda CRM-siteminin miistorinm miisai-
Yat olunmasinmn tam sikl sistemina baxilmisdr.

Acar sozlar: idarsetmoa sistemi miistori alagalari, CRM-sistemi, idaraetma, e-ticarat.

TOOLS OF MODERN CRM-SYSTEM E-BUSINESS
O.N. Markova

This article devoted to a system of full cycle customer support - CRM system on the example
of CRM - system, provided to Kaliningrad company "IC-Bitrix" on the corporate portal Bitrix-24

without payment.
Keywords: management system customer relations, CRM-system, management, e-commerce.
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o TYPU3MA B ODKOHOMUKE A3 PBAfIIDKA-HA
A.A. Anuesa

HaunoHa.anaﬂ AkanemMus ABuanuu

Odrun u3 21a6HbIX ACNEKMOE COOBIMUIHO20 MYPUIMA AGTAEMCA MO, YMO OH CHOCOG-
cmeyem paGumuio He MONbKO IKOHOMUYECKUX, HO KVIMYPHbIX C6A3€T ¢ OpYeuMu Crpanami,
41O, HECOMHEHHO, 04eHb 8axcHO 0 Asepbationcana. Paseumue cobvimuiinoco mypusma daem
BOIMONCHOCING HOSHAKOMUMb MYPUCHIOE HE MOIBKO C UCMIOPUYECKUMY OOCHORPUMEHAMETbHO-
CMAMU CIPAHbL, HO U HOKA3GMb HAUL MPAOUYUL, HAULY KYXHIO, HAYUOHATLHYIO MY3bIKY,
HapooHoe meopyecmeso.

Kaiouesvie crosa: mypuss, skOHOMUHECKOe paseumiie, HeHeQMAHON Cexmop, mypu-
CMU4eCKuil NOMeHYUA, COOBIMUINBITL MYPUIM, MENCOYHAPOOHBI MYPUIM

MeskayHaponHbIi TYPH3M B HACTOSILIEE BPEMsi ABISETCS OHON M3 CaMbIX AHHAMHYHO pas-

BUBAIOLIHXCSA OTPaciei MHPOBOIi 5KOHOMHKH. PocT 06beMOB IPOH3BOACTBA B MHAYCTPHH TYpH3Ma
HETMOCPENCTBEHHO BJIMACT Ha APYTHE OTPAC/H 3KOHOMHKH (3), rie pa3BopauHBaeTCsl HHBECTHLIHOH-
Hast ACATENLHOCTD CO3AAIOTCS HOBbIe paboune MecTa, paclIMPseTCs TOProBbiii 060pOT H, Cnenosa-
TEJIBHO, YBEJIUYUBAETCS IPHOBLIB,

ITo yTBeprKIeHHE CTIPABEMTIBO 1 0 OTHOWEHMIO K Asepbaiimkany. B pesynbrare npen-
NPHHUMAEMBIX MEp 110 PA3BUTHIO TYPH3Ma €XKErOAHO B CTPaHE OTKPHIBAIOTCS HOBBIE OTENH U TypH-
CTHHECKHE O0BEKTEI, ONHOBPEMEHHO HaGIIAAETCS MOBbILIEHNE YPOBHS 06CIYKUBAHHS B TYPHCTH-
HECKOM cekTope. B Hactosuiee Bpemss MuUHICTEPCTBOM KyJIbTYphI M TypH3Ma AsepOaiimkana pas-
pabathIBaeTCA CTPATErHYECKHil 1A PA3BHTHA NEIOBOr0, COBBITHITHOrO H APYTHX BHAOB TYPH3MA B
crpane. OXHUM 13 Jy4IUHX CocoGOB Pa3BHTHS TYPH3MA, KaK HHAYCTPHH, SBJAIOTCS MEXKIYHAPOH-
HBIE TYPHCTCKHE BBICTABKH, OPraHU3alyus NPa3AHHUKOB, 3HAMEHATEIbHBIX JIHEH, SBJISIOLIUXCS Cer-
MEHTOM COOBITHITHOrO Typu3ma. BONpock! BIHAHHSA TYpU3Ma Ha OOLLYI0 SKOHOMHYECKYIO CHTYa-
LHIO B PErHOHE, 3 TAKKE MEPCMEKTHUBBI PA3BUTHs COOBITHHHOrO Typusma B Asepbaiimkane pac-
CMaTPHBAHCh U PACCMATPHBAIOTCSE BCEMH TYPUCTHYECKHMH CTPYKTYPAMU PeCnyOaHKH.

Ho, Tem He menee, ppIHOK COOBITHIHOrO TypH3Ma y HAC B CTPaHE HAXOAWTCA HA CTAXMM
opmipoBanms. HecMOTpst Ha TO, YTO KOJIMYECTBO KyJIBTYPHBIX MEPONPHUSTHIL, HALHOHAIBHBIX
TNpasHUKOB, BCEBOSMOKHBIX BbICTABOK €XKETOAHO MOMOJIHAECTCS HOBbIMH NpoekTamu, a baky Bce
Hale CTAHOBUTCSA MECTOM NPOBEACHHA MEXAYHAPOAHBIX CIIOPTHBHBIX, KYJIbTYPHBIX, MEPONPHATHIT
OpraHM3alHOHHBIC MOTEHUHANbI Najiek0 He HeuepnaHbl. baky obnamaer OrpoMHbIM COLMANTBbHO-
SKOHOMHMYECKHM MTOTEHUHAJIOM Pa3BHTHs B KAUECTBE LEHTPA COOBITHITHOTO TYPU3Ma H HE TOJBKO B
peruone. ITOMy CrOCOGCTBYIOT YHHKAJbHBIE KyJIBTYPHO-MCTOPHHECKHE XapakTepHcTHKH baky,
MO3BOJIAIOLIHE KOHKYDHPOBAaTh HAa PErHOHAILHOM ypoBHe. CrenyerT Takke OTMETHTh CHIIbHYIO
TMOMIEPXKKY CO CTOPOHBI rOCYJaPCTBEHHBIX CTPYKTYpP M NPE3HAEHTA CTPaHbl, KOTOPhIl OTMEdaeT
Ba)XHOCTb Pa3BHTHS TYPH3MA, B T.4. H CODBITHITHOrO, KaK He HeQTAHOTO CEKTOpa SKOHOMHMKH (1).

OnHum ¥3 TIaBHBIX ACNEKTOB COGBLITMHHOTO TypH3Ma SIBJIAETCA TO, YTO OH CIOCOBCTBYET

Pa3BUTHIO HE TONBKO 3KOHOMHYECKHX, HO KYJBTYPHBIX CBA3eH C APYTHMH CTPAHAMH, HTO, HECO-
MHEHHO, O4€Hb BAKHO AJisi A3epOaiikana. Passutne cobbITHITHOrO TypH3Ma IaeT BO3MOXKHOCTb
TIO3HAKOMHTEL TYPUCTOB HE TONBKO C HCTOPHYECKMMH AOCTONPHMEYATENbHOCTSAMH CTPaHbl, HO H
NOKa3aTh HAlIK TPAAULHH, HALY KyXHIO, HALIMOHAJILHYIO My3bIKY, HapoAHOe TBopuecTBo. OcobeH-
HO 5TO HEOOXOIHMO HMEHHO B HACTOSIIIEE BPEMsI, KOIla HawH cocenn 6e3 0coboro Tpyaa MbITarT-
CAl IPUCBOMTH HALe HALMOHAJILHOE NOCTOSIHWE KaK JaBalll, A0TIMA, MyraM M MHOTHE ApYTHe KyJlb-
TypHbie HeHHOCTH. C KaXIbIM AHeM npuobpeTaeT paciulpeHHbI HHTEPEC TYPHCTOB K HALIeH M-
3bIKE, HAlIHM HaUHOHAIbHBIM HHCTPYMEHTaM. B 3TOM acmekre XOYercst OTMETHTb MPOBOAMMBIL
€IKEroIHO OCEHBIO (ecTHBaIb My3biki B ['abana, Cloa MPHE3KAIOT My3bIKAHTBI CO MHOTHX CTpaH
KaK JlalibHero 3apy0eskps, Tak u noctcoserckux pecnybmik. Ilpasnunk rpanara «Hap Gaiipambi,
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nposoauMblii exeroano B I'eruae, cobupaer co MHOTHX CTPaH JOCTATOHHO TYPHCTOB, JKENAOLIHX
[T03HAKOMHTBCS C Hallel KyAbTypoii, IPHPOLHEIMA OOraTcTBaMy H HaPOAHBIMU TPAAULIMAMI.

SIBAssCH BaXHOI OTPACABIO SKOHOMHKHM MHOTHX FOCYZNapcTs, TYPH3M 00ecneyHBacT 3arpys-
Ky FOCTHHHLl H PECTOpaHOB, 00ecrednBaeT NPUTOK HHOCTPAHHOH BAJHOTEI, 3apy6ex<nble HHBECTH-
wiu. BaskHasi 0COOEHHOCTh, KOTOPYIO HEOOXOAHMO YHMUTHIBATD H AJIA AsepOaliikana, 3TO TO, UTO

TypU3M B MHPOBOIT SKOHOMHKE - OJHH H3 BEIYIIHX CTHMYJIOB CO3MAHHSA HOBBIX pabounx mect(2),
ClleAyeT PacuHpHTh 00bEM MepONPHATHIE MO COOBITHIHHOMY TypH3MY C YH4ETOM BCEX BO3MOMKHO-
CTeil, BKJIOYAS HALMOHANbHbIE TPA3IHUKY U APYTHE, 3HATHMBIE JUIst CTPAHBI COOBITHSL

OnHHM M3 JYHLIHX CHOCOOOB MOMyMSPH3AUMH TYPH3Ma KaK HHAYCTPHH SBJIAIOTCA MEAY-
HAPOHBIE TYPUCTCKHE BHICTABKM, SIBNIAIOUIHECS CETMEHTOM ACTOBOTO TYPHIMA.

JlenoBoii Typu3M, OXBATbIBAET TaK HA3bIBAEMYIO MHAYCTPHIO MICE - nenosbie BCTPEYH, CO-
GbITHITHBIE MEPONPHSATHS, KOH(QEPEHINH, BbICTABKH, H BXOIHT B HETBEPKY CambIX nepcnemusﬂb:f
BHIOB TyPH3Ma B MHpPE H HMeeT 60/IbLIOe 3HAYSHHE IS PA3BHTHS PErHOHANBHON U HALMOHANBHOH
3KOHOMHKH.

B 2010 rogy pyKOBOACTBOM CTpaHbl Obli CAeNaH Cepbe3Hblii ar ajs pasmrrim ZIe70BOI0
Typusma - B baky ObUT MOCTPOEH KPYMHbIN BBICTABOMHBIH DKCIOUEHTP, OTBEUArOLIMii COBPEMEH-
HBIM TpeboBanuaM. B HACTOsilliee BPeMs PACTET KONHYECTBO BLICTABOK, YBEIMYHBAIOTCA MIOWANH
yiKe PACKPyHYeHHbIX BbICTABOUHBIX Opennos, Takux kak Baku Build, COG, AITF u apyrux. bakunH-
CKHE BBICTABKH YK€ W3BECTHbI JANEKO 3a MpeieiaMi HaIleH CTPaHbL.

B HHTEPBBIO C KOPPECTIOHAEHTOM raseThl «IXO0» AHPEKTOP BHICTABOYHOH KOMMAHHH Iteca
Caspian LLC ®apun Mamenos orMetui (5), 4To AEIOBOi TYpH3M, OXBATHIBAET TaK HA3BIBACMYIO
unnycrpuio MICE - nesnioBbie BCTpeuH, COOBITHITHBIE MEPOTIPHATH, koH(epeHLnH, BBICTABKH, H
BXOAHMT B YETBEPKY CamblX MEPCTEKTHBHbIX BHIOB TYpH3Ma B MHpPE U MMeeET GonplOoe 3HaYCHHE
[UIst Pa3BHTHA PETHOHANIBHBIX M HALIHOHANBHBIX SKOHOMHK. Binsitie MICE-nsaycTpun NposiBisieT-
Csi B CYLIECTBEHHOM NMPHPOCTE PErHOHAILHOTO H HALMOHANBHOTO JIOXO/I0B 33 CHET OpraHu3aLM 1
NPOBEAEHHMs PA3JINUHBIX JENOBbIX MEPONPHATHI.

Jles10BbIE TYPUCTHI B OOLIEM MHPOBOM TYPHCTCKOM NMOTOKE COCTABJIAIOT OKOJIO 25%, onHako
Ha HUX TpUXoaHTCs 10 60% obiero 0bopoTa TypUHAYCTPHH.

MHUHHCTEPCTBO KyJAbTYpbl H Typi3ma ¢ 4 no 6 anpenst 2013 rozja repsble OpraHH3OBaJIO
spicraskn AITF B Gakurckom DKcrouesTpe n cobpano kommnanun u3 cssime 30 crpat. 9to Typ-
wist, Ipysust, Yexust, OAD. Bnepseie Ha AITF npusanu y4acTie TypornepaTopbl U3 MoHTeHerpo,
Tyunca, Kananer, Mapokko, Mounako. Ha BbiCTaBke ObLIO NPEACTaBAEHO 19 Hag110Haanbm CTEH-
nos. Dto bonrapus, Kunp, Yexusa, OAD, I'py3us, Poccus, ®panuust, Benrpus, MHnoHesns, Ciuo-
penus, Typuus, Upan, UepHoropus, Manaiisus, Mapoxkko, Taunauz, Tynuc, Eruner. [1pencrasie-
Ha LMPOKAs SKCTIO3ULIA PErioHoB Asepbaiimkana, Cpe KOTOPhIX banaksHel, [ycapsy, I'y6a, T'a-
Gana, Usinmka, Ucmaiisuiner, Jlepuk, Jlsukapan, Macanibl, Hadranan, Ory3, Canesan, Tosys, Xau-
ma3, Illexn. Bo Bropom nasuiboHe «baky DKCMOUEHTPA» B 3TH )K€ AaThl MpoOLLIa VII Kasxka3ckas
MeskayHaponHas BoicTaska «Bce ans Oteneii, Pectopanos 1 CynepmapkeTos» (Horex Caucasus-
2013). )

Boicrasky AITF B 6akHHCKOM DKCIOLEHTpE cejiuac npruobpen TpaaHLHOHHBIH XapaKTep 1
@KErofHO B anpene B Baky Che3KAIOTCH NMPEACTABHTENH TYPHCTHYECKHX KOMIAHHIl Pa3jHYHBIX
CTpaH.

OcHOBHOIT MpUYMHOI NpHTOKa TypucTOB B 2015 rony crajo npoBeACHNE B CTPAHE TICPBLIX B
ncropun Esponeiickix Mrp. 3TO MeponpusTHe CHINPAIO BAXKHYIO PONb B MPUBICICHHH BHUMAHIA
Bcero Mipa, k AszepOaiigxany.
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B nepuon nposenenus urp Asep6aiimxan noceruno Gonee 28 ThiC. HH
CBHIAETENLCTBYIOT NaHHbie MUJ] AzepGaiiaxana.

bosbwast 4acTb nHOCTpaHues, NpuoSpeTaBmx GUAETb! A8 HAGTIONEHHS 32 COpeBHOBa}.{..};‘

amu EBpourp- rpaxnane Poccuu, BennkoGputanny, I epmanun, Hunepnannos, Hramun, Iseiing
puy, Mcnannu, CIIIA n OAD. , .

1HC/I0 HHOCTPAHHBIX TYPHCTOB, MOCETHBINHX CTPaHy B TedeHHe MEPBBLIX MIECTH MeCﬂuéﬁ
2015 roza, cocraBuio 973,5 Thic. uenoBex. s

Takim obpazom, yenemro OCYLIECTB/IAEMbIE MPOEKThI, TOCYNAPCTBEHHBIE MPOrPAMMEL 1
pedopmbl 00yCnaBIHBAIOT TIPONOIKHTENLHOCTD ycnexos, npuodpereHHbix A3epOaiimkaHoM B mo-

caegrune 10 Jzer, W Na€T BO3MOXKHOCTb NMPH3HAHUS B MHPE, Kak CTPaHbI 0bianaronieii JHHAMHYHQ
Pa3BUBAIOLIEHCSA SKOHOMHKOIA. j

JUTEPATYPA

;. Ilham Sliyevdan qeyri-neft sektoru ilo bagli serancam, 2016-ci il, 19.01.

The Times, ot 21 oxtabps 2010 roma. Wure
es, : PBBIO MHHHCTPA KYJIBTYpbl ii-
mxanckoi Peciybnixu AGynbdasa Kapaesa. P RHSIIPR Tk Saspta

3. Anexcannposa AJO. Mesxaynaponsstii Typusm. M., 2008.

TODBIRLOR OSASINDA QURULAN TURIZMIN AZORBAYCAN
IQTISADIYYATINDA PAYI
A.A. Oliyeva

?‘adbirlar asasmnda qurulan turizmin miihim aspektlorindon biri ondadir ki o, igtisadi
{)faqalartrz genislanmasindon basqa, hamginin xarici élkalorls madoni alagalarin ge;ri !:am(;(zasina
imkan yaradfr. Bu isa sozsiiz ki, Azarbaycan iigiin miihiim amillordon biridir. ’

Todbirlor turizminin inkisaf edilmasi turistlori nainki tarver abidslorls tamshga imkan

yarac_i:rv b;_:m do turistlorin milli ananalorimizla, milli matbaximizin gesidlari ila, miisiqimizin
zanginliyi ilo yaxindan tamyg olmagqdir.

_ Acgar sozlar_: turizm, iqtisadi inkisaf, qeyri-neft sektoru, turizm potensiali, turistik potensial,
tadbirlar asasit turizm, beynalxalq turizm. '

SHARE OF THE EVENT TQURISM IN AZERBAIJAN'S ECONOMY
A.A. Alieva

} One of the main aspects of the event tourism is that it promotes 1o the development of not
,(;” ly ;cgnomzc also cultural relations with other countries, which is undoubtedly very important for
zerbaijan. Development of event tourism gives the opportunity to acquaint visitors not only from

}ﬁfk!}ns!oncal sights of the country, also to show our traditions, our cuisine, national music
ore. ' ,

Keywords: tourism, economic development, non-oil sector, tourist potential,
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ANLAYISI, MAHIYYOTi

CINAYOT-PROSESSUAL TONZIMLOMO MEXANIZMININ
VO STRUKTURU HAQQINDA

H. Qurbanova

Mshkama Ekspertizast Markazinin dissertanti

Mbqalads cinavat-prosessual hiiququnun strukturu, mahiyyati, anlayisi oyranilir va
aragdirihr. Eyni zamanda cinayat-prosessual tanzimlanmanin mexanizmi genis sarh edilir.

Mbagalads cinayat-prosessual hiiququn tanzimlanmosi funksiyasinin iki aspektindan,
statik va dinamik aspektindan bahs edilir. Qeyd edilir ki, statik nogteyi-nazordon cinayat-
prosessual hiiququn tanzimlayici funksiyast cinayat-mithakima icraatt sahasinda ictimai
miinasibatlora potensial olaraq tasir etmaok iqtidarinda olan vasitalarin normativ tayinindan
ibarat oldugu halda, dinamik aspekida cinayat prosessual hiiququn tanzimlayici funksiyasinin
mahiyyati, bu vasitalorin cinayat-prosessual hiiquq predmetina tasirindon, cinayat-prosessual
hiiququn tanzimlayici imkanlarimin reallagdirilmasindan ibaratdir.

Agar sézlor: cinayat-prosessual hiiquq, hiiqugi  tonzimlama,  cinayat-prosessual
tanzimlama mexanizmi, cinayat-prosessual tanzimlama mexanizminin strukturu, asas elementlori
va marhalalori.

Molum oldugu kimi, cinayat-prosessual faaliyyat sahosinda yaranan ictimai minasibatlori
tanzimlayan hiiquq sahasi cinayst-prosessual hiiquq adlanir.

M.O. Cofarquliyev qeyd edir ki, cinayst-prosessual hiiquq cinayat iglori lizra odalat
mithakimasinin vezifalorinin yerina yetirilmasine yonaldilmis demokratik prinsiplor osasinda
qanunla miisyyan olunmus prosessual formada hoyata kegirilon tohqiqat, istintaq, prokurorluq ve
mahkama orqanlarmin cinayat islerinin baglanmast, istintaqi, mohkemada baxilmasi va hall edilmasi
iizro foaliyyetin va bu faaliyyotden yaranan prosessual minasibatlori tonzim edon hiquq
normalarinin  macmusudur(l, s.12). F.M.Abbasova cinayat-prosessual hiiquq anlayisina genig
monada yanasaraq onun bels bir tarifini verir: «Cinayat-prosessual hiiquq dedikds, cinayat taqibi
{izra odalst mithakimasinin vazifalorinin yerina yetirilmosino yoénalmis demokratik prinsiplor
ssasinda qanunla miiayyan edilmis prosessual formada hoyata kegirilon, solahiyystli subyektlor
torafindan cinayat taqibinin baglanmas, ibtidai aragdinlmasi, mehkemada baxilmast vs hall edilmasi
iizra foaliyyati vo bu faaliyyatden yaranan prosessual miinasibatlori tonzim edosn hiiquq normalannin
mocmusu basa distliicy. Misllif diizgiin olaraq qeyd edir ki, «cinayat-prosessual hiiquq bu
foaliyyati ela tonzim edir ki, cinayst mithakims icraatimin vezifalering nail olunmas: tgiin optimal
gorait yaranmis olsun» (2, s.35).

P.S. Elkind hesab edir ki, «cinayat-prosessual hiiqug» va «cinayat prosesi» anlayiglarini
eynilogdirmak diizgiin deyildir. Cinayst-prosessual hiiquq dévlet iradesinin miivafiq hiiquq
normalarinda oksini tapmasini ifado edir. Bu normalar da, malum oldugu kimi, miiayyan metodlarla,
iisul vo vasitalarla cinayat mithakima icraati sahasinds yaranan va inkisaf edon ictimai munasibatlar
sistemini tanzimloyirler (3, 5.65).

V.P. Bojyev cinayat-prosessual hiiququ cinayat isi iizra ayri-ayr prosessual masalolorin halli
zamani togokkiil tapan ictimai miinasibatlori tonzimloyen normalanin mocmusu kimi nazerden
kegirir (4, 5.6-9).

Cinayat-prosessual hiiququn shemiyyati masalesina toxunaraq, F.M. Abbasova yazr:
«Cinayat-prsoessual hiiququn shemiyysti ondadir ki, o, cinayst miihakims icraatinin vezifs va
prinsiplorini, bu icraati hayata kegiron dévlat orqanlarinin, vazifali oxslorin va icraatda istirak edon
biitin diger saxslorin hiiquq ve vezifolorini, cinaystin agilmasi cinayat torstmis soxslerin if§a
edilmasi vo onlarn cazalandirilmasinin prosessual vasits va tadbirlerini, bu tadbirlarin tatbiq
edilmasi sortlorini, asaslanim va qaydalarini, cinayatin toradilmasine komok etmis sabablarin va
soraitin agkar edilmasi yollarint miiayyan edir» (2, 5.35).

Istonilon hiiquq sahasi kimi, cinayat-prosessual hiiququn da sosial toyinati onun tenzimlayici
funksiyast ilo baghdir. Cinayat-prosessual hiiququn bu funksiyast cinayst mihakima icraati
sahasinda miimkiin ola bilacak ictimai miinasibatlar modelinin tasbit edilmasi timumi informasiya
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kimi catdinlmasinda (hiiququn ) 4 hamt;ii tvl

moarhalalarinds, miixtelif prosessual soraitlards cinayat prosesinin ayn-ayri marhalalorinds, ayri-ayn

(sil_lbyel-.;lt{lar) arfz‘asmda ictimai munasibatlors cinayat-prosessual hiiququn tasirindo (htiququn
inamikast) ifads olunur. Bir sozls, cinayet-prosessual hiiququn tonzimlavici funksi iki
aspektlidir: statik vo dinamik. o ’ e Ik-l

Statik noqteyi-nazarden cinayat-prosessual hiiququn tanzimlayici funksiyasi cinayat-

muhakin'la icraati sahosinds ictimai miinasibatlora potensial olaraq tasir etmok igtidarinda olan
vasitolarin nqrmativ toyininden ibarat oldugu halda, dinamikasi aspektdo cinayst prosessual
hugqqun tgn’mmlsyici funksiyasinin mahiyyati bu vasitalorin cinayat-prosessual hiiquq predmeting
;e]sgr;ndan, cinayat-prosessual hiququn tenzimlayici imkanlaninin reallasdiriimasindan ibarstdir (5

Qeyd olunanlar cinayst-prosessual hiiququn va cinayat-prosessual tonzimlanmanin genetik

qarsihqlt olaqesini zo ¢ixanr. Bela ki, cinayat-prosessual hiiquq olmadan cinayat-prosessual

!sqzim_lama do mimkiin deyildir ~ cinayat - prosessual hiiquq va cinayat-prosessual tanzimlama
ictimai hayatda vahid sosial-hiiquqi hadiss kimi ¢ixis edirlor (6, 5.24-25). Digoar torofdan, cinayat -
prosessual hiiquq va cinayat - prosessual tonzimloma arasindaki qarstliglt asililiq ham d;; teleoloci
planda' tozahir edir. Cinayat-prosessual hiiququn maqsadi spesifik ictimai miinasibotlorin effektiv
va raswnle tenzimlomasinin cinayat miihakima icraatimn ikili toyinatina uygun olaraq onlarin
istiqamatliyinin temininden-cinayatdan zarar ¢okon soxslarin, toskilatlarin hiiquqlannin va qanuni
maraglaninin mudafiasinden, homginin soxsiyyatin qanunsuz vo osassiz ittthamdan, mohkum
olmaqdan, onun hiquglannin va azadhiglarninm mahdudlasdinimasindan mt‘jdaﬂssindah ibaratdir
(Az.::)rbaycan 'Respublikam Cinayat-Prosessual Mocallasinin 1-ci maddasi). Cinayat-prosessual
tanznm'lanmg'nm maqsadi isa artiq cinayot-mithakimo icraati sahasindo yaranmi§ ictimai
mi}nambethm nizamlanmasindan ibarstdir, Uygun olaraq cinayat-prosessual hiiququn moqsoding
nail olm?l cinayat-prosessual tonzimlomanin maqsadine nail olma ils sortlonmisdir.

Cinayat-prosessual tenzimloms cinayat-prosessual hiququn normativ géstariglarini cinayot-
prosessual mﬂpasibatian'n subyektlarinin subyektiv hiiquglarina va hiiquqi vazifalarina gevirir vo
bununla da cinayat-prosessual hiiquq normalar igin oziinemaxsus «hayat baladgisi» rolunu
pypayl'rlar. Bu manada cinayat-prosessual tonzimlomo olaraq cinayat mithakima icraati sahasinds
ictimai munasibstlora cinayat-prosessual hiiququn naticovi, normativ-togkilati tesiri kimi basa
distlmalidir (5, s.14-15).

) ’A.S. Baxta yazir ki, ictimai miinasibatlars, o ciimladan cinayat mithakima icraati sahasinda
miinasibatlors hiiquqi tesir miloyyan hiiquqi vasitslorin komayi ilo hoyata kegirilir ki, onlarin
macmusunun  da hiiquqi tenzimloms mexanizmi adlandirmaq qobul olunmusgdur. ’ Hiquqi
tannmlam:a mexanizmi dinamik torafden hiiquqi gergokliyi oks etdirir, ¢iinki ona hiiquq normalart
Vo ml‘:mas’lblatlar, .hﬂquqtatbiqi aktlar kimi elementlor daxildir. Misllif, hiiquqi tenzimlame
mexamzminin - cinayat-prosessual  aspektinin  todgiqinin  cinayet mihakims icraatinin
optlmz}llasdlrllmam kimi kifayat qadar miirokkab elmi problemin halli liglin nazari-metodoloci ilkin
§alrtlar1n yargtdlgl.m qeyd edarak, homginin gésterir ki, hiiquqi tenzimlome mexanizmi - Gmumi
hiquq nezariyyasi iigiin yeni olan anlayisdir. Mohz buna gora da bu hiiqugi kateqoriya ilo bagh
baxislarda vo mévqelards vahidlik hals ki, méveud deyildir (7, s.4-5).

Cinayat-prosessual hiiquq elminds cinayst mithakims icraati sahasindo hiiquqi tonzimloma

me{cani:fmi ilo bagh elmi-nazari va praktiki problemlar L.B.Zus torafindsn kifayat qodor asasli
$?klld9 islonilmisdir (8). Onun fikrincs, cinayat-prosessual tanzimlome mexanizmini macmu halda
cinayst mithakimo icraati sahesinds ictimai minasibatlarin hiiquqi tenzimlomasini tamin edan
cinayat-prosessual hiiquq miinasibatlerinin yaranmasi, doyismasi va dayandinlmasinin asas ilkin
sortlarindan, hamginin cinayat-prosessual miinasibstlorin 6zlarindan ibarat olan tam sistemli hiiquqi
qurulu_$du1f. L.B. Zus, cinayet-prosessual tonzimlamani cinayat-prosessual hiiquq vo onun
mexanizmini taskil eden biitiin macmu prosessual vasitslorin komayi ila dévlatin cinayst mithakimo
icraati gahssinda ictimai mnasibatlors tesiti kimi basa diigarak, onun bes osas morhalosini
farqlandirir: 1) cinayat-prosessual hiiquq normalarinin imumi tosiri marhalasi; 2) subyektlorin
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iimumi hiquq qabiliyyatliliyi vo prosessual hiiquglarin ve vozifslerin reallagdirmaga fa
olmast;

3) cinayat-prosessual hiiquq subyektlarinin hiiqugqi tinsiyyasta imumi psixoloci hazir olma marhalasi;
4) cinayet-prosessual hiiquq subyektlarinin faktiki davramg morholosi; S)cinayst-prosessual hiiquq
normalarinin reallagdiriimas: marhalasi(9, s.105-106; 10, s.15).

A.S. Baxta hesab edir ki, cinayat-prosessual tonzimlome mexanizmi dedikde - cinayat
mithakima icraati sahosinda effektiv hiiquqi tonzimlemani va tesiri tomin edan cinayat-prosessual
hiiquq normalanindan, cinayat-prosessual miinasibatlordan, cinayat-prosessual normalarin, diger
cinayat-prosessual xarakterli normativ-hiiquqi aktlarin tatbigindan ibarat olan vahid hiiquqi vasitalar
sistemi basa dustliir (7, s.8-9).

V.D. Xolodenko qeyd edir ki, hiiquqi tenzimloms, adsten nizamlama maqsadile biitiin
hiiquqi vasitalor sistemi ils ictimai miinasibatlara xiisusi-hliquqgi tasir kimi miioyyen edilir. Hiiquqi
tonzimlomo, xiisusi halda hiiquq normalannin asaslilig va formal mioyyenliyi, aydinhgi, deqiqliyi,
birmanaliligi vo onlarnin qiivvads olan hiiqugi tonzimloma sisteminde uygunlugu talablorine cavab
vermalidir. Bu talablora amal edilmasi iso son naticads onlann serhinds qeyri-muayyanliyin va
ixtiyari gokilde tatbiginin yolverilmazliyini tomin etmays imkan verir. Cinayat-prosessual
tonzimlomoa vasitasilo cinayat tagibinin baglanmasi, cinayst qanunu ilo qadagan edilmis ictimai
tohliikkoli omoli torotmis soxsin cinayst masuliyyatina calb olunmasi vo cinayst mesuliyystinden
azad olunmasi Uzro solahiyyatli orqanlarin vo onlann vazifeli sexslorinin faaliyyatinin idare
olunmast hoyata kegcirilir. Miuallif daha sonra gosterir ki, cinayat-prosessual faaliyystin hiiquqi
tonzimlonmasi hiiquqi tonzimlonmenin spesifik metodlan vo mexanizmi vasitasilo hayata kegirilir.
Cinayst-prosessual mexanizm — cinayst iglori iizra icraat zamam yaranan ictimai miinasibatlars va
faaliyyats 6ziiniin tasir Gsullan ilo xarakterizo olunan va cinayst-prosessual hiiquq normalarinda oks
olunan faaliyyastin tenzimlonmosinin hiiquqi vasitsleri sistemidir. Cinayat-prosessual tonzimlama
mexanizmind qanunla miioyyan olunan asafidaki prosessual tonzimlomo vasitolori daxildir:
foaiyyatin vozifalori; cinayast mithakima icraat igirak¢ilarinin solahiyystlori, hiiquglan ve vazifoleri;
hiiquqi faktlar; cinayst-prosessual hiiquq miinasibatleri; cinayet-prosessual forma; sanksiyalar va
masuliyyast. Hiiqugi tonzimlome mexanizmi ligiin hiiquq normasinin mévecudlugu fakti deyil, har bir
hilquqi gostarisds oks olunan hiiquqi tesirin konkret mozmunu, yeni hiiquq normasinda tesbit
olunmus hiiquqi tanzimlams xarakterikdir(11, s.4-5).

Sosial idarsetmo vasitesi kimi hiiquqi tenzimloms ictimai minasibatlorin tonzimlonmasina,
saxsiyyatin hiiquglarinin vo qanuni maraqlarinin  reallagdinlmasina  xidmat edir. Ictimai
miinasibatlorin tonzimlonmasi — hiiququn asas funksiyasi, horokat ve qiivvads olmaqla imkanlarinin
reallagdinilmast prosesinds osas xarakteristikasidir (12, s.315).

Hiiquqi tenzimlomoni tolab edon asas sosial ziddiyyastlordan biri do comiyyat figlin yiiksak
ictimai tohliikalilik daracasi ils xarakteriza olunan, sosial sistemin sabitliyini vo dayamqligim pozan
cinayatlor vo digar hiiquq pozuntulanidir. Mahz buna noazors alaraq S.S.Alekseyev diizgiin olaraq
gostarir ki, ictimai munasibatlorin tonzimlonmasi ¢argivasinda ziddiyyatlerin qarsisinin alinmast va
aradan qaldinlmas: tigiin hiiququn tenzimloyici tesirini reallagdiran hiiquqi vasitalar va onlarin
macmusu zaruridir (13, s.14). '

Bu zaman hiiquqi vasitalar qisminds hiiqugi qiivveya malik olmaqla dovlet terafindan hiiquq
subyektlorinin maraqglannin tomini mogsadile hiiquqi tsullarla reallagsdinlan hiiquq normalari,
hiiquqtatbiqi aktlar, subyektiv hiiquglar, hiiquqi vazifsler, sanksiyalar vo s. ¢ix1g edirlar.

Hiquqi tonzimlomonin effektivliyinin tomininda xiisusi rol cinayst mihakimo icraati
sahasine moxsusdur.

Cinayat-prosessual tonzimlonmonin ssas maqsadleri pozitiv hiiququn miayyanliyinin va
soffafliginin tominindon, hamginin cinayat prosesinin istirakgilan torsfinden onlara maxsus
hiiquqlann, azadliglarin vo hioquqi vezifelorin reallagdirmalan lgtin ilkin hiiquqgi sertlerin
yaradilmasindan ibaratdir,

L.B. Zus hesab edir ki, cinayat-prosessual tonzimlama — cinayat-prosessual hiiququn va onun
mexanizmini togkil eden butiin prosessual vasitalorin macmusunun komoyi ilo hoyata kegirilon
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prosessual tenzimloms mexanizmi - nizamlama, miihafizo va tokmillagdirilma maqsadlari ]
cinayst-prosessual miinasibatlora naticavi prosessual tasiri tomin edon vahid cinayst-prosessua]

vasitalor sistemi kimi nezardan kegirilir. Y.V. Ferentsifiroy gosterir ki, bu sistem, cinayst isinip

baslanmasi il baglt cinayat-prosessual gergakliyin  hadisalorini cinayst miihakima icraatinip
maqsadlarina nail olmaga istiqamatlandirmaya imkan verir ki, bela moqsadlardan on asas Cinayat
naticesinds  zoror vurulmus ictimai miinasibatlorin istirakgilarinin hiiquqlarinin  va qanunij
maraqlarinin midafiasi ve taminidir (14).

S.I. Versinina qeyd edir ki, ananavi olaraq hiiquq elmi, hiiquqla baglh masalolari tadqiq
edarkan onun tokcs statik veziyyetini 6yronmir, hom da hiiquqi  tanzimlamani dinamika

vaziyy.atinda, onun islomasi mexanizmi kontekstinda nazardan kegirir (15, 5.71). S.S. Alekseyey
hiiquqi tenzimloma mexanizmini, «ictimai miinasibstiara naticovi hiiqugqi tasiri tamin edan hiiqugj -

vas'italar macmusu (sistemi)» kimi nazardan kegirir(13, 5.6-7). S.1.Versinina xisusi hiiquqi
vasrltalar‘ keyfiyystinds mexanizmins hiiqugi norma, hiqugi fakt, hiqugq munasibati, hiquq ve
vazifslorin reallasdirilmasi aktlan kimi asas va mithafizeedici htiquqtatbiqi akt kimi alays hissalarini

Beloliklo, hiiquqi tonzimloma mexanizmi ictimai minasibotlorin sabit vo dayaniqy
tonzimlanmesi iiciin nazards tutulan hiiquqi vasitaler sistemindan ibaratdir. Mahz buna gora dos
hiiquqi tenzimlomao mexanizmini xarakterizo edon spesifik xiisusiyyatlorin, maqsad ve vezifalerin,
onlara nail olma vasitalarinin muisyyen edilmasi olduqca mithim sahavi shamiyyat kasb edir.

' Hiiqugi tenzimlomo mexanizminin maqsadi ictimaj miinasibatlarin tanzimlonmasinin
tominindan, uygun subyektlorin maraqlarimin adalstli reallagdinlmasinin tominindan ibaratdir.

Oksar hﬁquqsﬂnas-alimlar hiiqugi tenzimlames mexanizminj dinamik hiiqugi faaliyyat kimi

Bunuqla bagh C.A. Karimovun movqeyi daha ardicil vo asasl hesab edils bilar. Belos ki, miiallif
hquqr tonzimlomoa  mexanizmini  sistem kimi, nazordon kegirir, ictimai munasibstlarin
tenzimlonmasinin hiiquqi vasitalarinin strukturunun miixtalif komponentlordon, alt sistemlardan
iba_rat oldugunqu gésterir. Bu zaman qeyd edilir ki, komponentlordan bir qismi daha miitaraqqi,
rasional vo moaqsadomiivafiq tonzimloma vasitalar] kimi, digarlori daha konservativ olmagla
Cinayat-prosessual foaliyyatin semaraliliyinin yuksaldilmasinda, inkisafinda miisyyan manealar
yaratdigindan tadrican kenarlasdinlmaga mehkumdurlar (17, 5.10-17).

. Cinayaot-prosessual tonzimloma kontekstinda cinayat-prosessual tonzimlama mexanizmi
sistem  xarakterli hiiqugi kateqoriyadir. Cinayst miihakims icraatinda bu mexanizm, cinayat-
prosessual miinasibatlor v hiiquqi tenzimlomas ils bilavasits six qarsthqh slagads ¢ix1s edarak
Cinayst-prosessual miinasibatlorin yaranmast, deyismasi va dayandinimas ugtin asas kimi gixig edir.
Hiiquqi tenzimloma prosesi bir sira marhalalafdan kegir ki, onlarin da har birindas muayyan naticalor
alds edilir. Qeyd edok ki, «Proses» (lat.- prosessio) sozii «iraliys dogru horakat» monasin: verir.

Belalikla, cinayst miihakima icraati sahasinda hiiquqi tenzimlams mexanizmi cinayat-

prosessual miinasibatlara tosir edon asas hiiquqi vasitalardan cinayat-prosessual hiiquq normalan ils
tenzimlenan ictimai minasibatlors kegidi vo bununla da qeyd olunan hiiquq sahasinds faaliyyat
qanunauygunluglanm zs ¢ixarr, Cinayat-prosessual tonzimlama mexanizmi hiiquqgi tonzimloma
vasitalorinin xiisusiyyetlorini va mahiyyatini ifads edan imumi kateqoriyadir. -

pinayat-prosessual hiquq  elminda cinayat-prosessual tonzimloms  mexanizmi
kateqoriyasinin shamiyyati cinayat-prosessual hiiquq normalarinin effektivliyi problemi ils baglidir.

Cinayat-prosessual tonzimloma mexanizmi normalar sistemi  vo miixtalif xarakterli
elementlor asasinda tosir edir va reallagdinlir, Cinayat-prosessual normalar, cinayst-prosessual
miinasibatlor, hiiquqi  faktlar hiiquq  subyektliliyin tonzimlonmesi mexanizminda ictimai
munasibatlorin - nizamlanmasinin effektiv  vo optimal  gokilda hayata  kecirilmasine
istiqgamatlonmisdir. |
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LI Axmatov yazir ki, sosial idaraetmo elementi kimi cinayat-prosessual hiiqugi tenzimloma
cinayat mosuliyyatinin reallagdiriimasini va tagsiri olmayan saxslarin cinayat masuliyystinden azad
olunmasini, cinayst naticasinds vurulmus  zorerin  6danilmasine istiqgamotlonan  ictimai
munasibatlorin - nizamlanmasini, basqa sozls, qanungulugun  mohkamlondirilmasini, ictimai
maraglann reallasdirilmasimi tamin etmayas xidmat edir (18, 5.82).

Eyni zamanda, hiiquq nazariyyssinds hiiquqi tonzimloms mexanizminin Gyranilmasi zamani
hiiquqi vasitalor sistemini hans hiquqi hadisalor togkil etmosi ilo bagli vahid vo birmanali
tasavviirlar hels ki, formalasmanusdir.

MBasalon, L.B. Zus hesab edir ki, cinayat-prosessual tanzimlame mexanizminin strukturunu,
cinayat-prosessual tonzimlomanin miixtalif moarholalorinda aparici rol oynamagqla shomiyyat kasb
edon hiiquqi tesir vasitalari toskil edir. Miiallif bu strukturun asas elementlorins aid edir: 1) cinayat-
prosessual hiiquq normalan; 2) cinayet-prosessual htiquq subyektliliyi; 3) hiiquqi faktlar; 4) hiiquqi
stur; 5) cinayst-prosessual hiiquq miinasibatlari (9, 5.8).

Cinayat-prosessual tonzimloma mexanizmina miinasibatds bir qadar farqli miilahizalarls
LB. Alekseyeva gixig etmigdir. Muollif, hiiquqi tenzimlomanin har bir morhalasini cinayat-
prosessual tonzimloma mexanizminin mudyyan elementinin faaliyyati ils slagalendirir va bu
elementlars cinayat-prosessual normalari, hiquqtatbiqi aktlari, cinayat-prosessual miinasibatlori va
onlann igtirakgilarinin hiiquq va vazifalarinin reallasdinlmasi aktlar (prosessual harskatlori) aid
edir (19, 5.90).

Cinayst miihakimo icraati sahssinds hiquqi tenzimloms mexanizmi problemi iizra elmi
baxiglarin qisa icmalina yekun vuraraq qeyd etmak olar ki, alim-prosessualistlor bu problemi
xususi-hiiquqi yanasma garcivasinda tadqiq edirlor. Bu yanagma cinayat-prosessual miinasibatlors
hiiquqi tasiri tomin edon asas hiiquqi vasitalarin qarsiliglt asililign kontekstinda tadqini nazards
tutur. Hesab edirik ki, bu istigamatds va aspektds cinayat-prosessual tonzimloma mexanizmi
probleminin arasdinlmas: dogurdan da hans: cinayat-prosessual hiiquqi vasitalorin kémayi ils, hans
qaydada cinayat-prosessual hiiquq normalaninin onlarn tenzimlodiyi ictimai miinasibatlars
«kegidi»i va bununla da bu hiiquq sahasinin faaliyyot qanunauygunluglarin aydinlagdirmaga imkan
verir. Cinayat-prosessual tonzimloma mexanizmi toplayict anlayis olmaqla cianyst-prosessual
hiququn «islomasi» tisulu, tesir vasitasi haqqinda, onun dinamikada tozahirii haqqinda tasavviir
verir (5, 5.22-23),

Belsliklo, bels bir ilkin notico ¢ixartmaq olar ki, cinayst-prosessual tonzimlomo
mexanizminin agiq-askar ifads olunan hiiqugi-mihafizo istiqamoti dastyir, strukturu ise nisbi
mustaqil, miirakkab cinayat-prosessual hiiquqi vasitalar sistemidir.

L.B. Zus yazir ki, cinayat-prosessual tonzimloma mexanizmj - real huquqi hadiss olmagqla,
struktur-funksional  xarakterlj sosial-hiiquqi  sistemdir. Cinayat-prosessual  tonzimlomo
mexanizminds oks olunan hiquqi hadisenin ¢ torofi fikss olunur: 1) cinayat-prosessual
tanzimlomanin dsuly; 2) cinayst mithakimo icraati sahasinde ictimaj munasibatlers hiiquqi tasiri
tomin edan cinayat-prosessual vasitslar macmusu; 3) bitév obyekt kimi mshz «mexanizmiy toskil
edan bu vasitslarin sabit, daxili razilagdirilmis sistemi (8, 5.190).

N.V. Batuyev hesab edir ki, cinayat-prosessual tanzimloma mexanizmi olaraq, - cinayat
mihakimo icraati sahasinda ictimai minasitolora hiiquqi tesiri tamin edan nisbaton miistaqil,
miirokkeb, qarsihiqli sortlonen ve miirakkab tabegilik slagasinds olan cinayat-prosessual hiiquq
vasitolori sistemini toskil edon miihafizoedici xarakterli hiiquqi qurulus basa dusiilmalidir (5, s.31).

Sorh olununlar nazora alinmaqla bels bir naticoys golmok olar ki, cinayat-prosessual
tenzimlams mexanizmi - cinayot-prosessual hiquqda. tasbit olunmus, cinayat-prosessual hiiququn
magsadinin - cinayst miithakima icraati sahasinds ictimai miinasibatlarin tanzimlanmasinin hayata

eden cinayat-prosessual vasitolarin moacmusundan, sistemindan ibarat real hiiquqi hadisadir (6, s.4).
FM. Abbasova yazr: «Cinayat-prosessual hiiququn tonzimetma mexanizminin predmeti

qisminds cinayst mithakima icraat: sferasinda yaranan ictimai miinasibatlar ¢ixis edir. Cinayat

prosessual hliquq bels miinasibatlari tasbit edir, dovlatin va §oxsiyyatin menafelari namina onlarm
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inkisafint stimullagdiriry. Muallif hamginin qeyd edir ki, «cinayat
cinayat-prosessual hiiququn tanzimetma obyektidir» (2, 5.37-3 8).

Cinayat-prosessual tanzimlsma strukturunu tenzimlayici funksiyalara malik olan hﬁqtidi'

vasits}er toskil 'edir. Y.’almz_bu halda onlar macmu halda ictimai miinasibatlorin tonzimloyicisj
fpnksnyasml yenns yetiran sistems gevrilirlor. Bundan basqa, bu funksiyam yerina yetirmak iigiip
sistemin elementlari biitév bir tam toskil edarak qarsihigh slaga va asihliqla olmal, qarsilight zaryg

e;mak lazlmf:llr. Hiiquq normalan, hiiquq miinasibatlar, hiiqugtotbiqi aktlar va nahayat, bu va ya
digor goxslarin hiiquqa psixi muinasibati aktlari — biitiin by hiiquqi vasitalar vahid, razilagdirtlmig v

cingyat-pr_os?ssual tenzimloma mexanizminin elementlerins aid edilmasinin muadyysn meyarlarin
toklif etmlsdlr. Bela ki, muallifin fikrinco, cinayat-prosessual tanzimlsmo mexanizminin elementlari
olmag iiiin cinayat-prosessual vasitalor:

_ 1)‘ ?\Iormatw xarakter dagimalidirlar, yeni cinayat-prosessual hiquga uygun olaraq
tonzimlayici xassalors malik olmalidirlar;

'2) Mastsqil v ya diger elementlorle macmu halda proses istirak¢ilarinin davranisina
miunasibatlors tosir etmalidirlar;

_3) ’Hiiquq_i cohatdan tenzimlayici sistemin (mexanizmin) digar elementlari ila «birlagmay
qabiliyyatino malik olmalidirlar;

4_) «Cnayst-prosessual tonzimloms mexanizmiy sisteminin alt sistemi keyfiyyati ilo
xarakterizo olunmagla, eyni zamanda, daha agag: saviyyali mustaqil sistem olmalidir]ar (6, 5.36; 10,
s.13).

- LB. Zus 'taraﬁndan toklif olunmus meyarlar nozars alinmaqla cinayat-prosessual
tonzimlemo mexanizminin elementlorine agagidak: hiquqi vasitslor aid edilo bilar: 1) cinayat-
pr?sesg.ual l.m.quq normalan  (mexanizmin normativ esasl); 2) cinayat-prosessual hiiqug
munz'm{ba_tlarmm yaranmasi, doyismasi va dayandirilmasinin asasi kimi ¢ixis edan prosessual faktlar
(fakllk.l cinayat-prosessual sistem); 3) cinayat-prosessual hiiquq miinasibatlori; 4) huquqi siur va
hiiquqi madaniyyat (5, 5.33).

.Hesat‘) edirik ki, cinayat-prosessual hiququn tenzimlama predmetina daxil olan ictimai
miinasibatlorin  nizamlanmas; prosesinin  ¢zii  asagidak morhololsrdon  va musaiyotedici
elementlardsn ibaratdir.

) .Cma_yat-pros'essua} tenzimlomanin biringi olmagla baza va ya konseptual marholosi, uygun
h}lquql tosir sahasi giin prioritet olan ictimai hayatin siyasi, iqtisadi va sosial gostaricilarinin

qiymatlandirilmasindon, cinayat-prosessual siyasatin va onun vazifalarinin islonib hazirlanmasindan

norma-definisiyalar islonib hazirlanr. Belo imumi xarakterli huquqgi middsalar konkret hiiquq .

manasibatlorinds cinayat mijhakima icraatt igtirak¢ilarinin subyektiv hiiquq va vazifslorini
dogurmayaraq cinayat-prosessual qanunvericiliyin ruhunu misyyan edir. Fikrimizca, belo global
normativ gostariglor qisminda cinayat-prosessual qanunvericiliyin asaslarimi taskil eden anlayislann
midyyan edilmasi (tonzimlayici aspektlarin) tizro Azarbaycan Respublikast CPM-nin 7-ci maddosi,
cinayst-prosessual qanunvericiliyin tayinati haqqinda Azarbaycan Respublikas CPM-nin 1-ci
maddasi, cinayet isi fizra icraat zamani qanunguluq prinsipi (madds 10), adalot miihakimasinin
yalmz mohkoma tgraﬁndsn hayata kecirilmosi prinsipi (madda 23), saxsin saraf vo layaqatina

-prosessual hiiquq mﬁnasibatla ;
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Bu normalar, ictimai miinasibatlori tonzimlsmaklo yanast, dinyagériis funksiyasini da
yerina yetirmeklo cinayat-prosessual hiququn sexsiyystin comiyyatds timumi hiiquqi vaziyyatini,
ona toqdim olunmusg hiquq va azadliglariin real qorunmasim oks etdiron miihiim styasi-hiiqugi
institutlarla slaqe va asililigini gostorirlar (20, 5.3-12).

Cinayst-prosessual tanzimlomanin ikinci (normativ) morhalesi cinayst mihakime icraati
sahasinds davramisin timumi qaydalarinin, cinayst prosesinin magsadinin va tayinatinin - cinayat isi
tzra hagiqatin miiayyan olunmasi, cinayat térotmis yoxsa adalatli cazanin tayin edilmasinin, asassiz
ittthamdan miidafissinin, tagsiri olmayan soxsin cinayat masuliyystindon azad olunmasinin hayata
kegirilmasinin vasitalorinin va tsullarinin formalagdinimasindan ibarstdir(18, 5.82-83). Cinayat
muthakima icraatinin hiiquqi tonzimlonmosinin asasi hiquqi dovlotin vatandaslarin hiiquglarina vo
qanuni maraqlarina uygun olan hiquq miinasibatlarinin konkret normativ modellarinin yaradilmas
hesabina genislonir vo méhkomlsnir. Burada tokca maraqlar va uygun olararaq cinayat-prosessual
hiiquq miinasibatlori dairasi miayyan edilmir (hansilarin ¢arcivasinda onlarin hayata kegirilmasi
hiiquqi olacaqdir), ham das bu prosesa manealorin yaranmast, homginin onlarin dof edilmasinin
miimkiin hiiquqi vasitsleri (hiiquqi faktlar, subyektiv hiquqlar va vazifaler, tatbigetma aktlan va s.)
proqnozlasdinlir. Hiiquqi tanzimlanmanin qeyd olunan marhalssinin reallagdinimasia misal olaraq
cinayat mithakima icraatinin istirakgtlarimin (zarar ¢okon, sihbali vo taqsirlandirilon soxs, sahid,
mutoxassis, ekspert va s.) hiiquqi statusu ila bagl miiddsalann cinayat-prosessual qanunvericiliklo
tosbit edilmasi (CPM-nin 87, 90, 91, 95, 96 vo 97-ci maddalori), miistasna olaraq hiiqugi
munasibatlor gargivasindo cinayst miihakima icraati morhalalarinds hiiquqi statusun hayata
kecirilmasi soraiti va asaslari, prosessual vo istintaq horokoatlorinin hayata kegirilmasinin konkret
qaydalaninin tasbit edilmasi (mosalon, CPM-in «ibtidai aragdirmanin imumi sortlori» adlanan 26-ci
fosls daxil edilmis normalar: ibtidai aragdirmanin aparildidt yer, ibtidai aragdirmanin baslanmast,
ibtidai aragdirmanin muddotlori, ibtidai arasdirmanin qurtarmasi ilo bagl prosessual masalalari
tonzimloyan CPM-in 216-219-cu maddalari) vo s. gostorils bilar.

Cinayst-prosessual tenzimlomanin birinci va ikinci morhalaleri statik hiiquqi tosiri aks
etdirir, belo tosirin asas vozifasi - cinayst mithakima icraati sahasinds ictimai miinasibatlarin
nizamlanmasinin ilkin sortlarini yaratmaqdir. Ona gora do cinayat-prosessual tenzimlamanin bu
morhalalarini statik marholalor adlandirmaq miimkiindiir,

Cinayat-prosessual  tonzimlomoanin Gctuncli  morholasinds  konkret ginayat-prosessual
miinasibatda xiisusi-hiiquqi ve tanzimlayici-miihafizaedici gostorislarin reallagdinlmasi, prosessual
olagalorin  statik (tasviri) modelindan miayysn subyektlor tarafindon hiiquq normalarinin
rallagdinlmasi vasitasilo dinamik (konkret-tonzimlayici) models kegid bas verir. Cinayat-prosessual
tonzimlamanin tigiincii marhalasinds cinayast mithakims icraatinin istirakgilarinin prosessual hiiquq
va vazifslerinin reallasdirilmas: aktlar vasitasila hiiqugi tenzimlsmanin magsadlerine nail olunur
(20, 5.315).

Qeyd olunanlar nazors alinmagqla, miiasir cinayat-prosessual elmin prioritet vazifalorindan
birinin do cinayat-prosessual tanzimloma mexanizmi masalalarinin  aragdinlmas oldugunu
sdylamak olar.

Hiquq normalan ils mioyysn olunan gostoriglor maksimal misbat notico ils realizo
olunursa, onda hiiquqi tenzimloms mexanizmini effektiv hesab etmak olar. V.A.Sapun bununla
olagadar yazir: «Hiiquqi vasitalorin diizglin se¢imindon son naticads hiiquqi tenzimloma
maqgsadlerine nail olunmasi ve demali biitovlikda hiiququn effektivliyi asilidir. Hiquqi
tonzimlomonin normativ asasin toskil edon hiiquqi vasitalerin, dsullarin diizgiin segilmomasi,
onlarin shamiyyatinin diizgiin  qiymatlandirilmomasi hiiququn reallasdiriimasinda bosluqlara,
hiiquqi effektin asag diismasina gatirio» (21, s.18). Y.V. Frantsifirov isa gosterir ki, hiiqugi
tonzimlomas mexanizminin kifayat qodar effektiv olmamas hiiquqi tenzimlomanin vezifslarinin
qeyri-daqiq va ya yanlig musyyan olunmast ila, hiiquqi tesir vasitalarinin diizgiin segilmamasi va
savadsiz, qeyri-pesokarcasina istifade edilmasi ilo izah olunur ki, bu da hiiququn qeyri-effektiv
reallasdinlmasindan danismaga imkan verir (22, s.1 32).
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2) hiquq tetbiqi prosesinin tokmillagdirilmasi; 3) hiiquq subyektlarinin hiiquqi madaniyyat
saviyyasinin yiiksaldilmasi va s. (23, 5.581-582).
Bir sozls, hiiquqi tenzimloma mexanizminin kifayat qodar effektiv olmamasi, hiiqugi

tonzimlomanin maqsadlarinin dizgiin miiayyen edilmemasi, qeyri-adekvat hiiquqi tosir vasitalorinin

se¢ilmasi vo ya bu vasitalardan kifayat qadar pegakarcasina istifads edilmamoasi ila izah olunur.

Belaliklo, cinayat-prosessual tonzimloma mexanizminin tadqiqi  bitoviikds Cinayat
mithakims icraatinin optimallagdirilmas: ila bagh olan ve kompleks xarakter dastyan bir cox
problemlarin halli tigiin ilkin nazari-metodoloci sartlar yaradir,
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O CTPYKTYPE H IIOHATHH YT OJIOBHO-ITPOLECCYAJILHOT O
MEXAHH3MA PETYIHPOBAHUS
X. I'ypéanosa

B cmamve paccvompens: u Hsyuensl nowsAmue, cywnocms u cmpyxmypa YeonosHo-
HpoyeccyansHo2o npasa, npasa 6 yenom u 8 YacmHOCHI Mexanuy Yeonoeno-npoyeccyansnozo pe-
eyauposanun. Cmpykmypa mexanuzma Jyeonosno-npoyeccyanviozo peeyruposanus uccredosana c
MOUKU 3penus cywpnocmu u codeporcanus, onpedenens: ocnosnsie omanel pezyruposanus obuye-
CINGCHHbIX OMNOWEN UL, BKAIOYEHHbIX 6 HpeOMem Y2OR0BHO-npoOYeccyansHo2o peeyruposanus.

ON THE CONCEPT AND STRUCT, URE OF CRIMINAL PROCEDURE
REGULATION MECHANISM
H. Gurbanova

The conception, essence and content of regulation mechanism of criminal procedural law,
in general, of law, in special case of criminal procedural law was reviewed and investigated in
the article. Structure and main elements of criminal procedural regulation mechanism were ana-
lyzed from essence and content point of view, main stages of regulation process of public rela-
tions including in the subject matter of criminal procedural regulation were determined.

Key words: criminal procedural law, legal regulation, criminal procedural regulation
mechanism, structure, main elements and stages of criminal procedural regulation mechanism.
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CINAY®TDS ISTIRAKCILIGIN FORMA VO NOVLO
MOASULIYYOTIN 9SASLARI
X.9. Osgarli

Milli Aviasiya Akademiyas

Mbqalada cinayatds istirakeiligin forma va noviaring 80ra hiiqugi masuliyyatin yaranmaswun
asaslart miiayvonlagdirilir va bummla alagadar hiiquq adabiyyatindala mavaelar, qamnvericilikdoki miid-
daalar nazardan kegiriliy,

Agar sbzlor: hiigugi masuliyyar, cinavatda istirakgilg, mosuliyyatin diferensasiyasi

Cinayst hiiquq elminda cinayotds istirak¢iliga goro meydana cixan hiiquqi masuliyyat va onun
diferensasiyasi miirakkab va nisbaton az tadqiq olunan problemlardandir. Taqdim olunan maqalada
cinaystda istirakgtligin forma va névlsring goro masuliyyatin yaranma osaslan, habels diferensasiyasinin
voziyyati aragdinlmigdir.

Malumdur ki, hiiquq pozuntulannin an tohliikali novii cinayetdir. Hiiquq pozuntulanni téraden
saxslor dairasi tigiin hiquq masuliyysti ona qarst hiiquq normalan sanksiyalarinin, onlarda oks olunmug
musyyen masuliyyat tadbirlarinin tatbiqidir (6, 231). Hiiquq masuliyyati miirokkeb ictimai hadisadir va
istirakeiligla xarakterizo olunan cinaystlords onun daqiq hadlarinin miyyanlogdirilmasi olduqca aktual
problemlardandir,

Azarbaycan Respublikasinin 01 sentyabr 2000-ci il tarixdon qiivvads olan Cinayat Macallasinds
cinayatin igtirak¢ilarinim masuli yyati ayrica norma ilo nazorda tutulmusdur. Qeyd olunan hiqugi normaya
gora, cinayatin istiraketlarimin masu-liyyoti onlarin har birinin cinayetin toradilmosinda faktiki
istirakinin xarakterin-dan va doracasindan astli olaraq miiayyan edilir. Habels, cinayatin birgs
icragilan birgo torotdiklari cinayate gora, Macallonin 32-ci maddasine istinad edilmadon, homin
Macallonin - Xiisusi hissesinde nazards tutulmug miivafiq maddays uygun olaraq cinayat
moasuliyyatina calb edilirlor. Cinayotin toskilatgist, tohrikgisi va kdmoakgisi téradilmig cinayata gors,
cinayatin téradilmasinds onlarin eyni vaxtda birgo icragt kimi istirak etdiyi hallar istisna olunmagla,
bu Macallonin 32-ci maddasine istinad edilmaklo hamin Macallenin Xiisusi hissasinda nazarda
tutulmus mivafiq maddayo uy8un olaraq cinayat masuliyyatine calb edilirlor. Bu Macallanin
Xususi hissasinin miivafiq maddasi ils cinaystin xususi subyekti olmayan va hamin madda ila
nazards tutulmus cinayatin téradilmasinds istirak edon goxs, homin cinayats gora onun taskilateist,
tohrikeisi vo kémokgisi qismin-da masuliyysts calb olunur. Icragi, onun iradasindan asili olmayan
sebablordan cinaysti basa catdira bilmadikds, digar istirakgilar cinayats hazirhqda vo ya cinayot
etmaya cohdds istirak¢iliga gora cinayst masuliyyatina calb edilirlor. Oz iradasinden asili olmayan
sabablarden basqa soxslori cinaystin toradilmasing tohrik etmays nail olmayan goxs do cinayato
hazirhga gora cinayat masuliyyatina calb edilir.

Yuxanda oks olunan masalalar qanunvericinin cinayotds istirak¢ihiga gors hiiqugi masuliyyatls
slagadar ortaya qoymus oldugu movqedir. Lakin ictimai hoyat goxsapkilidir vo istirakgiligla téradilmis
cinayetlarin tovsifi va moasuliyyats calb olunma masalslari daim hiiquq mithafizs orqanlan amakdaglannin

cinayatlorin agiimasinda va hazirlanan agir va ya xiisusilo agir cinayatlorin qargtsimin alinmasinda xiisusi -

saylarini talab edir.

Azarbaycan Respublikasinin cinayst qanunvericiliyino asason yalniz Cinayst Macallosi ilo
nezards tutulmug cinayet torkibinin biitin slamatlarinin méveud oldugu amalin (haraket vo ya
harakatsizliyin) téradilmasi cinayst mosuliyyati yaradir, yalmz térotdiyi ictimai tohlitkali amolo
(harokat va ya harakatsizliys) va onun naticalarins gora tagsiri miiayyan olunmus soxs cinayat
masuliyyatina calb edils va cozalandirila bilar va on nohayat cinayat toratmis soxs haqqinda tatbiq
edilon coza vo ya digar cinayat-hiiquqi xarakterli tadbirlor adalatlj olmahdir, yoni cinaystin
xarakterino va ictimai tshliikalilik daracasing, onun toradilmasi hallarina va cinayat toratmakds
tagsirli bilinan soxsin saxsiyyatine uygun olmalidir,
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Sadalanan rohbar miiddsalar istirakgiliqla toradilmis cinaystlora gore masuliy-yatin yaranmasina
vo diferensasiyasina da samil olunur. Cinayatdo istirakgthifin ictimai tohliikaliliyini nozars alib
qanunvericilik cinayatin istirakctlannin mosuliy-yatini onlanin har birinin cinayatin téradilmasinds faktiki
istirakinin xarakterindon va daracasindon asily olaraq miiayyan edir.

Muolliflorden bazilarinin fikrinco, cinayst masuliyyatinin diferensasiyasinin zahiri va daxili taroflori
vardir. Masuliyyatin difirensiyasiyasinin zahiri torofi qanunverici orqanin miivafiq hiiquq pozuntusunun
tohliiksliliyina qiymat vermasi (yeni onun digar hiiquq pozuntularindan forglondirilarsk cinayat hesab
olunmas), daxili tarafi iso hiiquqi aspektds amalin kriminalligina (yani tohlikalilik daracasing) verilon
qiymatdir.

Cinaystin xarakteri va tohliikalilik daracasi ilo yanast cinayatkann soxsiyyatinin tohliikaliliyinin da
masuliyyatin diferensasiyasinin kriteryalarindan olmasint iddia eden miiallifiars da rast galinir. Lakin
basqa qrup mualliflarin movqeyina goéra  moasuliyyatin diferensasiyasi ancaq obyektiv meyara
soykonmalidir. Belo obyektiv meyar da ancaq insanin tahliikali amali, onun vurdugu ziyanin miqyast ola
bilor. Omelin kriminallagdinlmas subyektiv meyar osasinda apanlmadi@ kimi, masuliyyatin
diferensasiyasi da belo meyara sdykana bilmoz.

Cinayat hiiququ tgiin cinayati tokbastna toradenlarle miiqayisode istirak¢iliq qaydasinda ve
ya qrup halinda téradenlars daha sart cozanin toyin edilmesi xarakterik olmugdur. Dksar miislliflora
gora bir negs soxsin qosdan cinayatds birga istiraki amalin ictimai tohlukaliliyini artinr va cinayatin
tokbasina toradilmasi ilo miiqayisada tagsirli sexslors daha agir cazann totbiqini sortlondirir (8, 9).
Lakin bazi muoalliflor hesab edirlor ki, istirak¢tligla cinayat toratmis goxslor tokbagina cinayet
toratmis goxslor ilo barabar saviyyeds mosuliyyat dagimalidirlar (1 1,81). Sonuncu mévqeyin
asasinda her bir soxsin yalmz 6ziiniin tagsirli amalina géra cavab vermali olmast tezisi dayanir.

Digar élkalorin tacriibasing nazar salsaq, 26 sentyabr 2004-cii il tarixli Tiirki ys Caza Qanununda
igtirakgiliga bir cinayato birdon artiq gaxsin qosulmas kimi yanagildigini gora bilorik. Umumulikde Caza
Qanunun dérdiincii bolmasi istirakei-liga hosr olunmusdur. Istirakgiligin bas vermasinin miimkiinlityi tig
sokilda vurgulanir. 1icragt, 2. Tohrikei, 3. Kémokei. Qanunverici har bir istirakethq gokilini aynica norma
kimi Caza Qanuna daxil etmisdir. Azarbaycan Respublikasinin Cinayat Macallasi ilo qarsiligh miiqayisa
etsok, aydin olur ki, Tiirkiys qanunvericiliyinds igtirakgiigin formalan forglondirilmemis, yalmz Xiisusi
hissonin bir sira maddals-rindo agirlagdine hal kimi birden artiq §oxs tarofindon toradilmasi 6z oksini
tapmig-cir. Cinayatin istirakgilarinin masuliyyatlarinin asaslant TCQ-nun 37, 38, 39-cu maddolorinds
tanzimlonir (1),

Bazan cinayatin toradilmesinda faktiki istirakin doracasi vo xarakteri birbiri ila eynilogdirilir,
istirakin doracasi anlayisina istirakeiligin novleri daxil edilir. «Xaraktery yunan mansali «charaktery»
soziinden olub xasiyyat, mahiyyat, keyfiyyot, xiisusiyyat monalarini ifads edir. «Daraca» isa arab
mangali s6z olub bir seyin miiqayisoli komiyyati, 6l¢iis, keyfiyyati, saviyyasi manalarini ifads edir,
bir stra s6zlara qosuldugda homin sozla ifads edilan seyin haddini, qaderi-ni, shamiyyatini bildirir .
Cinayatin t6radilmasinds faktiki istirakin doracasi istirak¢inin tmumi cinayatkar magsads nail
olunmasina verdiyi «t6hfani» nazards tutur. By «thfo» miayyan daracads cinayatin toradilmesinda
faktiki igtirakin xarakteri ilo sortlonir, eyni zamanda istirakin faalligi, amalin tovsifi va s. amillordan
asili olaraq, ondan shamiyyatli daracada farglona bilar.(5,5.50)

Istirakgtligin xarakteri birgs toradilon cinayatds hor bir istirak¢inin harakatinin keyfiyyat
torofini xarakterizo edir, Istirakgiligla toradilon cinayatdo xarakterine géro miixtalif funksiyalar
yerina yetiron istirakgilarin her birinin cinayatds istirak doracasi miixtalif ola bilar.

Azarbaycan Respublikasinin cinayet hiququnda istirakiliga gora masuliyyatin diferensasiyasimn
hallinda bir sira prinsipler rohbar tutulur.

1.cinayatin har bir istiraketst miistaqil masuliyyat dastyir,

2.igtirakgilann eyni ssaslarla barabar moasuliyyati yaranir.

3 igtirakgilann cazalan fordilesdirilir (7, s 373)

Yuxarda sadalanan prinsiplori rahbar tutaraq qeyd eds bilarik ki, istirakgiligla cinayat
toratmis goxslor imumi cinayatkar maqsada nail olmaq iigin birgs faaliyyat gostordiklorindan,
onlann masuliyyatinin ssaslan téradilan smalds (harakat va ya harakatsizlikda) va ictimai tohliikali
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naticonin bas vermosinde gostordikleri says uygun miioyyen edi
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L

Imoslidir. Cinayatin ictimaj

tohluksliliyins bir ne¢s soxsin birga istiraki ilo yanast homginin onlarin birgo igtirakindan meydana
gelmis natico do tesir gostorir. Hesab edirik ki, eyni amalin tokbasina téradilmasi ils muqayisods
istirakeiliq qaydasinda toredilmasi hor bir halda amalin ictimai tohliikaliliyini artiran amildir,
Bununla bels, cinaystkar mogsads nail olma igtirak¢iligin noév ve formalan ilo yanasi, hamginin by
va ya digar istirak¢inin amalinin faallig saviyyasindan asilidir.
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OCHOBBI OTBETCTBEHHOCTH 34 ®OPMBI H THIIBI YIACTHA
B IIPECTYILUTIEHHH
X.A. Ackepnu

B cmamve onpeodenerr npaeoesie OCHOBAHUSI GO3HUKHOGECHIS OMeemMemeeHHoOCI 61008 1l

mepamype u sakonooamenscmee.

BASICS OF PARTICIPATION ACCORDING TO ITS FORM AND TYPE
KA. Askerli

In the article basics of legal liability in participation is determined accor~ding to its type and

Jorm and in this regard, positions in law literature, legal provisions is being considered,
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“Miilki Aviasiva” redaksivasinda nasr olunmus yeni kitablar
’ - " 7 V.9.Valiyev
Seentliny Dagsimalarin tagkili va menecmenti
Darslik

Baki, 2016-c1 il, 312 soh,

DASIMALARIN TOSKILI
V& MENECMENTI

Dorsliyin hazirlanmasinda maqsad bu ixtisas iizrs hazirlanan
tolobalarin ixtisaslagdig hor hans: bir naqliyyat néviinds dasimalan
vo idarsetmoni  bilmoklo yanasi, digor nogliyyat névlerinds
dagimalar vo idarsetms iizra bilikloro malik olmasina yardim
gostermokdir. Darslik biitiin naqliyyat névleri iizro dasimalar,
idarsetma va logistika sahasinda ixtisaslagan ali tohsil miiossisslari
ve mivafiq sahslor iizro calisan mutoxassislar, sahibkarlar
Hiais torafindan istifads iiciin nazords tutulmusdur.

R.N. Noabiyev
informasiyanm almmasmn fiziki asaslar
Ali maktob talobalori tigiin dorslik
Baki, 2016-c1 il, 235 soh,

Ugus aparatlar' ilo masgul olan miitoxassislor sensorlarin,
yoni duygaclarin N9 qador hoyati shomiyyat kasb etdiyini bilir,
Duygaclar istanilon avtomatlagdirtlmis idaroetms  sisteminin an
6nomli hissasini toskil edir vo sistemin ugurlu isi osasan etibarl:
molumat menbayinin  olmasindan asihidir.  Miiasir  avtomat-
lagdirilmis  idarsetma va intellektual sistemlarin inkisafi bu
istiqamatds yiiksok ixtisasl kadrlarin yetisdirilmasindon va uygun
olaraq da muasir elmi-metodiki saviyyade yazilmis darslik vo dars
vosaitlorinin olmasindan oshomiyyatli deracads asilidir.

L avIASvA

Pasayev A.M., Somadov 9.S., Abdullayev ES,
Aviasiya miiharriklorinin ndzariyyasi

 MUHBRRIKLARININ- Dars vosaiti, Baki. MAA-nin nasriyyati, 2016, 254 sah.

_ NozeRivvasi
Doars  vesaitindo aviasiya qaz-turbin muhorriklorinin va
onlanin elementlorinin isci prosesinin  asas termodinamik va
qazodinamik muiddaalari, miiharriklarin ucus-texniki
xarakteristikalari, hamginin aviasiya giic qurgulanimin torkibinda
tatbiqginin va istismarmnin nazori osaslary verilmigdir,

Dars vasaiti, hamginin aviasiya texnikasinin ugus-texniki
istismari  ils masgul . olan mitoxassislor, tadgiqatgilar  va
mitharriklorin nazari asaslaring Oyronmak istoyen sexslar tarsfindan
da istifads oluna bilar.
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SETRT

Samadov 9.S., Abdullayev P.S.,
Sadiqov 9.H., Mirzayev A.C., Usubaliyev T.B.
Aviasiya qaz-turbin miihorriklorinin
rotor elementlarinin méhkamliyi
Kurs va buraxilis islorinin yerina yetirilmasi
liciin metodiki gostarislor
Balka. MAA-nin Poliqrafiya Markazi, 2016, 40 sah.

Metodiki gostarisde qaz-turbin miiharriklarinin méveud
gazodinamik  hesabatinin  naticolori  osasinda  miixtolif

elementlorin mohkamlik hesabatlarim1 aparmaq tigiin  zoruri

hesablamalar, mixtolif parametrlorin segilmasi qaydalan ve
ilkin yanasmada mohkemlik ehtiyatinin  toyin  olunma
metodikalan verilmigdir.

NS |
AR IBS0NOY, KLABDULIAVEY 1 i
o e e O R it e e A

RADIOQOBULEDICT |
QURGULAR

A.R. Hasanov, X.1. Abdullayev
Radioqabuledici qurgular
Dars vasaiti, Baki, MAA-min Poligqrafiya Moarkozi,
2016, 233 sah.

Dars vasaiti kursun osas mazmununu dziinda oks etdiren
16 fasildon ibarotdir. Vesaitde radioqsbulun nozeri esaslarina
baxilmig, radiogebuledici qurgulanin Umumi va aym-ayn

| kaskadlarimin.  sxemlori, texniki xarakteristikalan . verilmis,

avtomatik tonzimlomoslorin, idarsetma sistemlarinin isi otrafli
izah  edilmigdir. Radiogebuledici qurgularda’ manealorin
zaiflodilmesi  Gsullari, amplitud ve bucaq modulyasiyali
signallarin, eloce da stereofonik, optik vs reqemsal ‘signallarin
qebulu va detektorlanmast xiisusiyyatlari agiq anmigdir.

RADAR COKILiS
SISTEMLORI

B.M. Ozizov, X.I. Abdullayev
Radar ¢okilis sistemlari
Doars vasaiti. Baki, MAA-mn Poligrafiya Morkazi,
2016, 142 5.

Dors vesaitindo radar ¢okilis sistemlerinin  osas
xarakteristikalari, aktiv zondlama iisullari, Yer sathini miisahido
edon radar sistemlorinin nazeriyyasi vo qurulma prinsiplerinin
osas milddealari sorh olunmugdur. Osas diqqat sintez olunmus
aperturlu peyk radar sistemlorino yonoldilmigdir. Zondlayici
siqnallarin geyri-miioyyanliyi, informasiyanin tohrif olunmasi,

parametrlorin se¢ilmasinin asaslandiriimas: va bort sistemlorinin .

kalibrlonmasi mosalolorine baxilmigdir. Miuasir peyk radar
sistemlari vo onlarin konkret totbiq sahslori iizrs do materiallar
daxil edilmigdir. '
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PyGpuku xkyprana «<ELMI MOCMUSLOR»

Jlis ony6IHKOBaHHA B XKYpHal IPHHUMAIOTCA HAYYHEIE, OPHTHHANBHEIE HAYYHO-TIONMYNspHEIEe H  0630pHEIC
crarbi 110 TemaMm: 1) ABHauHonnan Texnuka. 2) HaleMHBIe KoMIJeKchbl, craproBoe oGopyrosanmue,
JKCIUIYATALAS JIETaTeJbHBIX ANNAPATOB H HX CHCTeM. 3) ABHAIMOHHAS 3/IeKTPOHHKA. 4) ASPOHABHIALAA H

_¢BsI3b, AIPOHABHrALHOHHBLIE ofopyroBanMs H Kommiekchl. 5) HaszemHoe ocHaumienue a’poxpoMOB H
asporopToB. 6) Ynpas/ieHue BO3AYIIHBIM ABiKenneM. 7) Mereopomorns. 8) OxpaHa oxpyxaiomieii cpefsi.
9) McTtononorus obyuenus, Tpeiinnur. 10) SxonoMuka, MeHeKMeHT 1 npago. 11) IpoGiieMs! Ge3onacnocTn Ha
po3yiHOM TpaHcmopre. 12) KoMnbiorepnas Texnuka, HHgopmanuonnsre cet. 13) OfmecTBeHHbIe HAYKH.
14) MarepHabl peKJIaMHOIo XapaKrepa.

PasmenicHne pexiaMbl Ha CTPaHUIIAX )KYPHANIA OCYLIECTBISAETCA Ha IUIATHOM OCHOBE.

Ilpaeuia oopMienus crareii B xypran «ELMi MOCMUOSLOR»

Crathn npHHHMaIOTCA Ha ascpOaliKaHCKOM, PYCCKOM HIM aHIIHMiickoM ssbikax. Kaxmoit cTaThe JoipKHA

. HpeAICCTBOBATS AaHHOTAlMA HA TOM e A3BIKE, Ha KOTOPOM HalicaHa cTarhbi. IIpefcTapngeMsle K NyOIMKau CTaTbH JOIDKHEL
ObITH HareuaTaHbl Yepe3 iBa HuTepBana Ha benoii 6ymare gopmara A4, pasmep mwpndra 12 . Orcrymst: ciesa or kpad mucra 3 cM.,

crnipasa 2 CM., CBepXyY 2 cM., cHu3y 2 cM. O6seM crareii: He Gonee 10 crpanuu a7is opuraHanbHoM uiu 0630pHoii cratsu, n ne Gonee

4 cTpaHHI A1 KOPOTKOTO COOBIEHNs, BKITIONAS PHCYHKH, TaONHIB! H JIHTEpATYPY. CraTei npeICTaBNAIOTCS B 2-X 3K3eMILIAPAX H

3eKTPOHHOM BapHaHTe, Habpanusie B dopmare WIN. WORD. PykonucH crareii He BO3BpaIaloTcs asropam. Jliis apTopoB u3

ApYriX OpraHu3alyii CTaTbH CONPOBOXAAKTCSA MUCHMOM H AKTOM 3KCIICPTH3BI H3 TOM OpraHH3alliy, TIE OHH paﬁaram Crarsu

peuensupylorcs, Pemennem Penakunonsoro CoBeTa crarhs peKOMEH;{yeTcA K MybnuKkanum,

1. Kaxxnas craThs HauMHaeTCA ¢ Ha3BaHA, haMIJIHK aBTOPOB, Ha3BaHHA OPraHM3AIMH, H KPATKOI aHHOTAIlHH Ha T3EIKE
cratbi 00BbEMOM He Goniee 5 CTpOK uepe3 OHH MHTEPBAJL.
2. CchuUIKH Ha JIMTEPATYPY:

- CCRUIKH Ha JINTEPATYPY AOIKHEI CIICAOBATE B TOM NOPS/KE, B KOTOPOM OHH ITOABRMAIOTCA B CTAThE.

Tlopsimox quTHPOBAHHA: '
- CTATHH B IEPHONMYECKHX KypHanax: haMHITIH aBTOPOB, HA3BAHHE TIEPHOMHKE, TOJI Ty GIHKALIH, TOM, HOMep CTPAHHIIBL;
- KHHTH M TE3UCHL: (haMHIIMH aBTOPOB, Ha3BaHME KHHIH, MECTO H IO/ ITy 6IIHKALHH, HOMED CTPAHHLBL

3. Agnnorauu,
AIHOTaUMA Ha ABYX APYTHX A3BIKaX JOJDKHA OHITH HameyaTaHa Ha OTACNLHOM JHcTe oGbeMoM He Gonee 10 cTpox yepes oun
uirrepeas.

4. Pucynku u dotorpadmm.
Pucynxu n dotorpadui ¢ HaamicaMH H pasbACHEHHAMH NPIATAIOTCs OTAENBHO. PasMepst: He MeHee 6x6 cM’ 1 He Gonee 12x16
cM. Koopauuarheie oci rpadMKOB AOJDKHBI COEPYXaTh MHHMMYM 4uucen. Ha3saums KOODAMHATHRIX OCeil JOKHBEI GHITH
HalHCaHB! 0YeHb sAcHO, Kaxnasn uuua B rpadukax nomxHa GhITh NpOHYMepoBaHa H 0GBACHEHHE JOIDKHO OBITH JaHO B MOANMCAX
K PHCYHKaM. ‘

5. Tabnunm.
Tabmuupr gomxuE! 65T NPOHYMEPOBAHB O03AITIABNICHE! H HANEYATAHB! HA OTAEIbHOM jicTe. CTAaThH, HE COOTBETCTBYIONIHE
IAHHBIM TPeGOBAHMAM, HE PaCCMATPUBAIOTCH.

CrarbH, He YI0BJETBOPSIIOINE 3THM YCJIOBHSIM, HE PACCMATPHBAKOTCS.
Kyphan nonrotonnen k u3anmio B n3garenscrse «Milki Aviasiya» Haumonanshoit AkaneMun ABHanum.
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