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ZIREHLI NOQLIYYAT AVTOMOBILLORIN 9YLOC QOLIBLORININ
POLIMER  OSASLI  KOMPOZISiYA  MATERIALLARINDAN
HAZIRLANMA TEXNOLOGIYASI

Farzaliyev Adisirin
Azorbaycan Texniki Universiteti, Azarbaycan
Email: ferzeliyevadisirin@gmail.com

XULASO

Mogalada, xiisusi toyinatl zirehli nagliyyat avtomobillorinin aylac gsliblorinin polimer asasl
kompozisiya materiallarildan hazirlanma texnologiyasi éyranilmisdir. Bu magsadls, bu sahods
movcud texniki odobiyyatlar arasdirilmis vo ayloc materiallarina qoyulan talablor hartorafli
tohlil olunmusdur. Alinmis {mumi noticolor osasinda zirehli noagliyyat vasitalorinin
aylaclarinin hazirlanmasinda istifado olunan polimer asasli kompozisiya materialinin optimal
torkibli, preslonma tozyiqi, bisirilmo va termiki emal rejimlori miioyyonlosdirilmisdir.

Acgar sozlar: kompozisiya, polimer, aylac, golib, armaturlasdirma, siirtiinma, yeyilms, asinma

ABSTRACT

In the article, the technology of making brake molds of special purpose armored vehicles from
polymer-based composite materials is studied. For this purpose, the existing technical literature
in this field has been studied and the requirements for brake materials have been thoroughly
analyzed. Based on the general results obtained, the optimal composition of the polymer-based
composite material used in the manufacture of brakes for armored vehicles, pressing pressures,
cooking and heat treatment modes were determined.

Keywords: composition, polymer, brake, mold, reinforcement, friction, wear, wear

Giris: Texnikanm bu giinki siiratli inkigafi, bir ¢ox saholords oldugu kimi zirehli nagliyyat
vasitalarina do ciddi toloblor qoyup. Bels ki, adi nagliyyat vasitalorindan fargli olaraq zirehli
harbi nagliyyat vasitalori-kaskin temperatur doyismolori, tez-tez hom istigamat, hom do siitot
doyismolori, gofil dayanma, enisli yollarda siiratli horokat vo digor bu kimi ¢ox gatin,
miirokkab istismar soraitinds islodiklorindon bu nagliyyat vasitoalorine ¢ox ciddi talablor irali
strilir.

Biitiin n6v zirehli nagliyyat vasitalorindo asas vo mosul qovsaqlardan biri do onlarin oayloc
galiblaridir. ©ylac galiblori boyiik siirat, temperatur, siirtinma vo aginma soaraitinds igloyan
qovsaqlardan biri sayilir. S6zsiiz ki, aylac sisteminin qovsaqlarinin sazlig1 vo qozasiz iglomasi
boyiik oshamiyyat kasb edir. Oylac sisteminin an vacib elementi onun aylac galibloridir.

9sas hissa: 9ylac goaliblorinin davamliligina, uzunémiirliiytine on ciddi monfi tasir gdstaran
stirtiinmoa, yeyilmo vo temperaturdur. Bu qgoliblor adaton ayloc pedali iso salinarkon yiiksok
temperatura godor (300-350°C-dok) qizir, bu da onlarin vaxtindan ovval yeyilorok siradan
cixmasina sabab olur. Miixtalif elmi-tadqiqat laboratoriyalar: torofindon aparilmig todgigat
tisullariin va alinmis naticalorin torafimizdan hor torofli arasdirilmasi, bir daha belo naticoys
galmays imkan verir ki, oyloc goliblori sado formaya vo oOlgiiloro malik olsalar da, bu
momulatlara goyulan oasas toloblor onlarin is¢i temperatur intervalinda (300-350°C-do) daimi
stirtiinma rejiminda yeyilmoys garst davamlililiglarini saxlamasidir.
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Polad vo miixtalif metal orintilorindon hazirlanan oyloc goliblorindon zirehli nogliyyat
vasitolorinds istifado olunmasi mohz bu ssbabdon 6ziinii dogrutmadigindan, son illor bu
istigamatdo digor konstruksiya materiallarindan, o ciimlodon kompozisiya materiallarindan
genis istifads olunur.

Miixtalif nogliyyat vasitelorinds, homginin zirehli avtomobillords istifado olunan oayloc
goliblari adston iki hissadan-friksion golibdon va ona preslonon metal 16vhadan ibaratdir (sokil
1). Oylac galiblori hom do lazim goalarsa nagliyyat vasitesinin miioyyan miiddot harakotsiz
dayanmasini toamin edir.

Oylac goliblorinin hazirlanmasi istigamotindo mdévcud texniki adobiyyatlarin hartorafli
aragdirilmasi vo bu istigamatds aparilan todqiqatlarin texniki analizindon sonra belo gonasto
galmak olar ki, zirehli avtomobillarin ayloc goaliblorinin hazirlanmasinda hom iqgtisadi, hom do
texnoloji  cohatdon an somorali variant, belo mosul momulatin hazirlanmasinda 6z termik
davamliligi il forglonan polimer asash kompozisiya materiallarindan istifado etmokdir [1].

| | Disk sakilli aylac
. | galibinin sathinin
goriiniisii

Sakil 1. Zirehli nogliyyat avtomobillorinds istifads olunan ayloac galiblori:
1-frigsion golib; 2-metal 16vho

Diinya miqyasinda bu sahods aparilmis ¢ox sayli axtarig - todgigatlar bir daha ayani olaraq
gostarir Ki, ayloc galiblarinin polimer asasli kompozisiya materiallarindan hazirlanmasi nayin
ki, zirehli nogliyyat avtomobillorinin imumi kiitlasini, hamg¢inin onlarin gabarit 6lgiilorini
xeyli doracods azaltmaga imkan verir.

Polimer asasli kompozisiya materiallarindan ayloc galiblorinin hazirlanmasi ham da aylaclorin
konstruksiyalarini sadalogdirmaya, onlarin etibarligini, uzundmiirliiyli artirmaqla yanasi, hom
do boyiik migdarda slvan metal va legirlonmis poladlara qonast etmays sorait yaradir [7].
Texniki odobiyyatlardan goriindiiyii kimi zirehli nogliyyat vasitolorinin ayloc galiblorinin adi
polimer asasli kompozit materiallardan hazirlanmasi praktikada 6ziinii dogrultmur. Bels Ki, bu
polimer kompozitlor 200°C temperaturda 6z deformasiya davamliligmi itirir vo vaxtindan
qabagq siradan ¢ixirlar.

Bu istigamatdo aparilmis ¢oxsayli toadgigatlar naticasinds zirehli nagliyyat vasitslorinds
istifado olunan oyloc g@oliblorinin alinmasinda polimer osasli  imidoplastlardan istifado
olunmasi1 daha magsads uygundur.

Polimer oasash kompozisiya materiallari, torkiblari, struktur ve xassalori:  Miiasir
masingayirma va digar sonaye sahoalorinds miixtalif magsadlor tigiin istifado olunan polimer
matrissali kompozisiya materiallariin torkiblori, onlarin istifado sahosindon asili olaraq
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miixtalif olur. Torkibin miixtalifliyi, torkiba gatilan méhkomlondirici, barkidici, slagslondirici,
isladic1, armirlayici va diger iizvu vo qeyri-lizvu qatisiglardan asilidir. Torkib hom do  bu
kompozit materialinin hanst soraitdo, hansi momulatin hazirlanacagindan asili olaraq
mioyyoanlosdirilir. Friksion detallarin, o ctimlodan ayloc goaliblorinin hazirlanmasinda istifads
olunan polimer asasli kompozit materialinin torkibi sokil 2-do verilmisgdir.

Armirlavici Modifilasivaedici
liflar, 27%% alavalar,34%

Librikantlar, 10%

Abraziv

materiallar 9% Slagalandiricilar, 20%

Sokil 2. Friksion detallarin alinmasinda istifado  olunan polimer asasli kompozi-Siya
materialinin torkibi

Zirehli avtomobillorin ayloc goliblorinin torkibina toxunma formasinda doldurucu material
kimi siisoplastiklordan, karbon plastikldan, borplastiklordan do istifads olunur [2].
Polimer asasli kompozit materiallar strukturlarina gors agsagidaki sinifloro ayrilir:

« lifli;

* stisalifli;

* dispersmohkomlanan;

* nanokompozit hissaciklorlo méhkomlonan.
Polimer osasli kompozit materiallar strukturu, matrissanin torkibdo olan mdohkomlandirici
hissaciklorlo hansi formada dolmasi va bu hissaciklorin dlgtilorindon asili olaraq xarakterizo
olunur. Sokil 3-do zirehli nogliyyat avtomobillorin ayloc goliblorinin alinmasinda daha ¢ox
istifado olunan polimer osasli kompozisiya materialinin Neofot-21 mikposkopunda ¢okilmis
mikrostrukturu va cadval 1-da iso mexaniki xassalori verilmisdir [3].
Sakil 3-don goriindiiyii kimi doldurucu-méhkamlandirici qatigiglar torkibdo miioyyoan formada
Vo Ol¢iido yerlasirlor vo onlarin yelosmoa formasindan, olgiilorindon asili olaraq kompozit
materialininm kimyovi-fiziki-mexaniki xassalori do formalasir (cadval 1).
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Sokil 3. Oylac golibinin alinmasinda istifado olunmus polimer asasli kompozit materialinin
mikrostrukturu (X350)

Cadval 1. Oylac golibinin hazirlanmasinda istifade olunan toxunma liflorlo doldurulmus
polimer asasli kompozit materialin mexaniki xassalori

1 Sixligy, qr./sm? 1,9

2 Horokot zamani siirtiinmo  istigamotindo méhkomlik hoddi, MPa 30,0+6,9

3 Oylac goalibin sothins perpendikulyar istiqamotdo sixilmada mdhkomlik hoddi, MPa | 180,5+25,0
4 Stirtiinmo istigamstinds dartilmada méhkomlik haddi, MPa 5,7+ 0,4

5 Siirtiinmo istigamatindo dartilmada qiritlmada nisbi uzanma,% 2,5+0,3

6 Oyilmads dagidici gorginlik, MPa 58,4+4,0

Codval 1-don goriindiiyii kimi, ayloc galibinin hazirlanmasinda istifads olunan toxunma

liflorlo doldurulmus polimer osasli kompozit materialin biitiin istiqgamotlor iizra yiiksok
mexaniki xassalora malikdir [4].

Xiisusi olaraq gqeyd etmok lazimdir ki, istonilon matrisali kompozitlorin xassolori tokca
mohkomlandirici-doldurucu hissaciklorin strukturda hansi formada vo neca yerlosmalarindoan
asili deyil. Fiziki-mexaniki xassoloro eyni zamanda daxili bosluglar (mesamalar) vo sathi
qustirlar da giiclii tosir gostarir. Oylac goaliblarinin sathlarinds yeyilmadon sonra yaranan
qusurlar1 mikro-strukrurlar1 sakil 4-ds verilmiusdir [5].

Sakil 4. a-aylac golibinds yeyilmadan sonra sathds yaranan qiisurlar;
b- quisurlar otrafi sathin mikrostrukturu( X 300)

9ylac galiblarin polimer asash kompozisiya materiallarindan hazirlanma texnologiyasi:

Yuxarida geyd edildiyi kimi zirehli nogliyyar avtomobillarinds, timumiyyotcs digor nogliyyat
vasitalorinds aylac sistemlari an vacib qovsaqlardan biri sayilir. ©ylac sistemi elementlari hava
soraitindon, otraf miihitin temperaturundan asili olmayaraq yeyilmoya qarst davamliligini vo
uzunmiiddatli stabil is qabiliyyatini saxlamalidir. Bu qoyulan talablar asasen siitiinmays maruz
galan aylac golibinin materialinin fiziki-mexaniki, tribolik va istilik-fiziki xassslorini miiayyan
edir. Avtomobil aylaclorinde mohz aylac golibi vo atliq daima kaskin siirtiinma soraitindo

isloyir [6].
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Polimer asasli kompozisiya materiallarindan aylac galiblorin hazirlanma texnologiyast bir sira
texnoloji proseslori 6zends birlosdirir. Bu proseslorin aparilma ardicilligt  sokil 5-do
verilmigdir.

Friksion tarkihin gansdinlmasy d

T
Qansdinlmis tarkibin cakilmasi d

|

| &

| Cox istiqgametli qizmar proses d =
|

|

i)
Termiki emal prosesi d g
T &
Pardaxlama dm

Yapisqan asash ~ Percimlanmis
aylac galiblari aylac galiblari

Oylac ficiin & &
postah_| [ Qurutmae}| Kosmo g
[1)
Forma Koasma
vermsa (.3

T Qalibalt livha Barici radinsun
Toz va cirkdan yayapisdirma{ (nardaxlanmas: [

tamizlamass g
[Xarici govsiin
pﬂrﬂulmmmls‘l
esma
Smanma Desma
]
o
|Marka]ama va qablamad

Sakil 2. Polimer matrisali kompozisiya materialindan zirehli avtomobilin ayloc galibinin
alinmasi texnologiyasinin blok sxemi

Sokil 5-do verilmis blok sxemdon goriindiiyii kimi oyloc golibi iki tisulla golibalti metal
16vhaya birlogdirils bilor ya parcimlomo, ya da xiisusi torkibli izvii yapisqanla.

Polimer asasli ayloc goliblori do miioyyon miiddot istismar edildikdon sonra yeyilmoys moruz
qalir. Lakin bu ayloc galiblorinin istismar miiddoti digor materiallardan alinanlarla miiqayisado
dofalorlo tiziinmiiddstlidir. Bununla bels, vo bu polimer ssasli kompozit materiallarindan
hazirlanan aylac goliblorine do asagidaki toloblor qoyulur:

« temperatur doyismalarina vo ayloc disklorinin firlanma siiratindon asili olmayaraq sabit
siirtiinma amsalina malik olmalidir;

* yiiksok temperatura davamliliq;

» yiiksok moéhkamlik va yeyilmoys davamliliq;

» friksion kompozit materialin sothinds yaranan yiiksak istiliyi udma gabiliyyati;

* tormozlama zamani yararanan sosin qarsisini almaq vo yiiksok deformasiyaedici xassoyo
malik olmalidir.

Sozsiiz ki, har bir nagliyyat vasitesinds, o climlodon, zirehli nogliyyat avtomobillorinds ayloc
mexanizmilorino do fordi taloblor goyulur. Mahz bu sobobdon kompleks xassslorinin arti-
rilmasi istigamatinds axtaris-tadqiqaqt islori bu giin do davam etdirilir

Notica: 1. Zirehli avtomobillorin ayloc goliblorinin konstruksiyalarinin vo onlara goyulan
texniki toloblorin analizi gostordi ki, bu aylaclor sads formaya va ¢ox da boyiik olmayan
Ol¢iiloro malik olsalar da, onlara qarst ¢ox ciddi taloblor qoyulur.
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2. Oyloc golibleri is¢i temperaturda(300°C-da) daimi va yiiksok siirtiinmo omsalina malik
olmagla yanasi, ham do 6z 6l¢ii vo formasini doyismamalidir.

3. Texniki odobiyyatlarinaraisdiriimasindan vo hoartarafli analizindon sonra belo gonasta
galmak olar ki, zirehli avtomobillarin ayloc goaliblorinin polimer asasli méhkomlondirilmis
kompozisiya materiallarindan hazirlanmasi daha maqsads uygundur.
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LOGISTIKA VO TOCHIZAT ZONCIRININ TURIZM SONAYESINDO
IDARO EDIiLMOSI
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XULASO

EImi moqalads logistika informasiya sistemlorinin Gyranilmasi, tochizat zoncirinin turizm
sonayesindo totbiginin osaslari oks olunmusdur. Homginin elmi aragdirmanin xidmot
sahalorinds tatbiginin no goadar slverisli oldugunu, turizmds logistika va tachizat zancirinin
qarsiligh tatbiqi yiiksok soviyyads istifado edilmasini, maksimum samara alda edilmasini,
informasiya texnologiyalar1 vasitasilo turizm foaliyyatinin istehlak¢ilarinin  zaman vo
xarclorinin - minimuma enmasini vo turizmdo logistika komponentlori ilo oldo edilocok
noticonin yiiksok keyfiyyotli olmasini da mogalods qeyd edilmisdir. Mogaloda turizm
sonayesinds logistika informasiya sistemlori, tochizati zonciri ilo olagali asas masalalor vo
konsepsiyalar miioyyanlosdirilir. Logistika vo tochizat zancirinin turizm ssnayesindo idara
edilmasinin nozori osaslart, turizm foaliyyoti gostoron miiossislolordo bu idarsetmonin
avtomatik reallagdirilmasinin asaslar1 oks edilmisdir. Homginin moagalads logistika informasiya
sisteminin qurulusunu 6ziinds oks etdiran komponentlaorin xiisusiyyatlori gostorilmisdir.

Acgar sozlar: logistika, tochizat zonciri, logistika informasiya sistemi, logistika idarsetmasi,
tur operator, tochizat kanallart.

Turizmlo bagli artan siiur vo toloblor firmalardan davamli olaraq logistika vo tochizat
zoncirinin idars edilmasi siyasatlorini reallasdirmag tolob edir. Logistika turizm sonayesinds
on asagl imumi xarclorlo keyfiyyatli turizm xidmotlori géstormayi hodoafloyan material, insan,
molumat, enerji, bilik vo kapitalin mokan vo zamanla slagoli ¢evrilmasi olaraq toyin olunur.
Logistikanin turizm sonayesindoki shomiyysti hor zaman miizakiro edilmokdadir. Logistika
son illarda xarc va zaman hesablamalarinin shamiyyati ilo artan sektorlardan biridir. Logistika
foaliyyatinin demak olar ki, biitiin sahalords istiraki logistik elementlorin arasdirilmasini vo
onlarin atrafli dyronilmasini talob edir.

Turizm sanayesi hom insan, mohsul, eyni zamanda hava, domir yolu, doniz vo avtomobil
nagliyyati ilo hoyata kegirir. Turizm va logistika sanayesi arasindaki alage iimumilikds todariik
zonciri anlayisi ilo izah olunmaga ¢alisilir. Tachizat zanciri konsepsiyasi mohsullarin turistlora
catdirilmasi tsullarina yonolmigdir. Bununla yanasi, turizm sonayesinin mohsullarini yalniz
turistlora vermok tigiin logistika sanayesi ilo alagali olmasi diisiinca gobul edilmozdir. Turizm
sonayesindo logistika konsepsiyasi, tochizat zonciri rohbarliyindon olave insanlarin
sayahatlarini istigamatlondiran vacib va tasirli bir faaliyyotdir.

Tachizar zoncirinin idars edilmosi materiallarin islonmasi, horokat funksiyalarinin biitiin ¢esidi
Vo bir togkilat vo onun tochizati kanallar1 boyunca monbadon miistoriya gadar material vo
molumat axininin idars olunmasi ilo oalagoli olaraq birbasa logistikadan qaynaqlanir.

Qeyd etmoaliyik Ki, turizm sonayesinds tochizat zancirinin idaro edilmasi yalniz yasayis,
nogliyyat, restoran vo oylonco foaliyyatlori Kimi diger yardim¢i xidmotlori vo ya turizm
sonayesi ilo alagali asas xidmatlori ohato etmir. Belaliklo, turizm operatorlarinin inteqrasiya
olunmus sistemi tiglin vacib todariik zoncirinin Kritik tohlilidir. Turizm sonayesinds todariik
zoncirinin asas mogsadlori bunlardir: turistlorin momnuniyystini yaxsilasdirmaq, movsiimi
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vaziyyati azaltmaq, davamli turizm, qarsiya qoyulan hodoflori xiisusi taktikalarla vo bazari
biitovliikde vo komponentlori ilo tohlil etmaklo garsilanir. Umumiyyatlo, turizm sonayesindo
tochizat zoncirinin performansi maliyys Vo omoliyyat gostoricilori ilo olgiilir. Masalon,
omoliyyat miiddotini azaltmaq, sifaris miqdarim1 azaltmaq, sifaris edilmis miqdarlara deyil,
kegmis satislara asaslanan optimallagdirma vo malumat miibadilasi kimi miioyyan metodlardan
istifado edilir.

Miiayyan zaman kasiyindos turizm tochizati zoncirindoki daxili lojistik foaliyystlorin satinalma,
omoaliyyat dastoayi vo xammal todariikgiilorindon son istehlakgilara fiziki paylanmasi kimi bazi
sahoalors aid olmasi fikri tohlil edilir.

Son iyirmi ilo godor turizm sanayesinds tochizat zoncirinin idars edilmasi ilo bagl islor gox
mohduddur. Turizm sanayesinin maraqli taroflori, forqli amoliyyat sistemlorindo miixtalif is
hodaflarini holl etmok iiglin bir-biri ilo qarsiligh slage qururlar. Bunun ig¢iin ayri-ayri
miiossisalori deyil, ham ds turizm tachizat zoncirini nozardon kegirmoyin potensial faydasi var.
Turizm sonayesindoki todariik zonciri performanst ham maliyya gostaricilori, ham do geyri-
maliyya gostaricilari ilo dlgiiliir. Turizmds tadariik zonciri tohlil edilorkon asagidaki elementlor
nozoro alinmalidir: onun qurulusu (strategiyalar, konsepsiyalar, paylama kanallari, rogabat
stiinliiklori), bazar miinasibatlori (masalon, yerlosma, soyahot agentliklori vo turistlor
arasinda). Turizm sonayesindoki biitiin tochizat zonciri rohboarliyinin foaliyyatini tohlil etmok
ticlin konkret makroiqtisadi gostaricilorin tohlili aparilir. Bu gostoricilora timumi daxili
mohsula tohfo, masgullug, ixrac va bu sektora goyulan investisiyalar aid olunur

Logistika vo tochizat zanciri rahborliyi bir-birina bagli olan anlayislardir, bunlar ayriligda
miizakira edilo bilmaz. Bununla birlikdo, ikisi arasinda agiq bir forq vardir. Bu garisighgin
qarsisin1 almaq ti¢iin bu marhalads har konsepsiyant miioyyanlosdirmok faydalidir. Logistika
idaroetmosi  toskilat vo marketing kanallar1 vasitasi ilo materiallarin, hissalorin vo hazir
inventarin (vo olagedar molumat axinlarinin) tadariikii, horokoti vo saxlanmasi (xarclor)
hesabina cari vo golocok galirliliyi maksimum doaracads artirmaq iigiin strateji idaroetma
prosesi kimi tohlil edilir. Tochizat zoncirinin idara olunmasi isa bir togkilat, onun tochizatgilar
Vo miistarilori arasinda bas veran omaliyyatlarla is proseslori arasinda slageslondirma va alage
qurmagi hadaflayir.

Tochizat zonciri idaro edilmasinin magsadi zoncirdoki israflari aradan qaldirmaq vo miistori
xidmatlorini  yaxsilasdirmaqdir. Misal {iglin - gézlomo miiddoti, inventarlagdirma vo
istonilmayan mohsullarin istehsali kimi tullantilarin aradan qaldirilmasi asagi xarclora sobob
olur. Bir-biri ilo alagoli proseslor sayssinds inkisaf etmis miistori Xidmati tstiinliik verilon
todartikgiiloro vo daha boyik bir dovriyyays Sobob olur. Biitiin bunlar daha yiiksok
mohsuldarliga sobob olur (daha c¢ox golir/daha az xorc). Turizmdo keyfiyyatli xidmatin
minimum bosluglarla vo ya azaldilmis bosluqlarla toamin edilmasi ¢ox vacib bir rol oynayir.
Turizm sonayesinds logistika informasiya sistemlarinin tatbiqi ilo todartik¢iilori vo miistarilori
ilo alagali ¢ox sayda moalumat yarada, toplaya va iglays bilan togkilatlarla (sayahat sanayesindo
olanlar da daxil olmagla) planlasdirma, koordinasiya, nazarat vo miistori xidmati funksiyalarini
daha ¢ox yerino yetira bilirlor. Sokil 1. tipik bir tur operatorun logistik informasiya sisteminin
funksiyalarimi tosvir edir. Qeyd etmok lazimdir ki, bu funksiyalarin hor biri miistori
momnuniyyatina birbasa vo ya dolay1 tesir gostorir vo daha sonra toskilatin moagsodlori vo
baxiglar izorinda tosir gostarir.
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Planlagdirma funksiyalar:
Schmlarin idara edilmasi
- mahsul'mistari
- makan
Talsbin prognezlagdimimas
Strateji planlagdirma
Tachizatin tagkili

Verilanlar bazasi

Narici melumatlar Miistari xidmati

Koordinasiya funksiyalan etort sifariclori rabita funksiyalan
Satug marketing planlagdirmass | en ihnen Mahsul hagnda mefumat
Paket planlagdirma [ Eseng ? Rezervasiya va tasdig

Daxili malumatlar i .
dmet prosesi Sayahat maslahati
idareetma  statistikast va ?i:lqﬂ' 'c]a- sikaysiler
hesabatlan

Nazarat funksiyalar:
Miigtari xidmati saviyyasi
Parakandacinin performans
Sistem performansy

Sakil 1. Tipik bir tur operatorun logistik informasiya sisteminin funksiyalari.

Zaman kegdikco tur operatorlarin mistorilori vo amoliyyatlar1 barade malumat toplamaga
imkan veron yeni texnologiyalar, logistika omoliyyatlar1 vo tochizat zoncirinin idaro
edilmasinds ingilab yaranir.

Tochizat zoncirinin idaroolunmasi xorclorin azaldilmasina slave olaraq miistari Xidmatlorinin
tokmillagdirilmasini do asanlasdirir. Togkilatlarin miistorilorin gozlontilorini garsilaya bilmasi
Vo Yya hotta iistolomasi igiin ehtiyatlarin, noagliyyat sistemlorinin vo biitiin paylama
sobakalorinin idars edilmasino imkan yaradir.

Turizm tochizati zoncirinin idars edilmosi, turizm tochizati zoncirlori kontekstindoa
firmalararasi strateji qarsiliql olagelori vurgulayir. Davamli tachizat zoncirinin idars edilmasi
is foaliyyatinin otraf miihit, sosial vo iqtisadi tosirlorini nazoro almaq iiclin mévcud tochizat
zonciri idarsetmo proseslorina davamliliq slavo edir.

Turizm sinayesindo tochizat zoncirinin diger bir xiisusiyyoti miistori aximnidir. Istehsal vo ya
porakonda todariik zancirlorindon forgli olaraq turizm tochizat zoncirinin son mohsullar
istehsal olunur va turistlorin sayahatlori boyunca miistarilora davamli olaraq ¢atdirilir. Turizm
sektorunun yaratdigi ciddi goalir manbalarini nazors alaraq turizm tachizat zoncirinin idars
edilmasi colbedici bir voziyyatdos olmasina baxmayaraq, zoncirdoki elementlorin davranisindan
va xarici amillordan asanligla tasirlons bilacayi tigilin idara etmok ¢ox ¢atindir.

Turizm logistikasi, sayahat tokliflorinin hazirlanmasi, hazir mohsulun maraq vo taloblorino
uygun olaraq miistoriyo catdirilmasi, habelo prosesin otiiriilmasi, saxlanmasi vo olagadar
molumatlarin  islonmasi zamani hoyata kecirilon omaliyyatlarin planlasdirilmasi, idars
olunmasi elmidir.

Turizm sirkatlorindoki logistika foaliyyatlori, turizm foaliyyatinin inkisaf etdirildiyi, somarali
biznesin idaroetmoa vasitasini toskil edon Vo mistorilorin, is¢ilorin, is adamlarinin,
tadartikgiilorin va comiyyatin tacriibasinin vo mamnuniyyatinin yaxsilasdirilmasina tohfs verir.
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Turizmds logistika informasiya sisteminin qurulusuna qeyd edilon komponentlor saboko
qurulusu, onlarin iyerarxik qurulusu, kompiiter proqrami, standart kompiiter proqramlarindan
istifads daxildir.

Qurulusda informasiya sobokalori topoloji sxemlari ilo forglonir: ulduz qurulusu, tzik
qurulusu, U sokilli qurulus. Onlarin har birinin stiinliiklori vo manfi cahatlori var. Kompiiter
programi standart sabokoalor vo moalumat paketlari tolob edir. Standart programlarin istifadasi,
forgli xidmotlorin miixtalif rabits sistemlori ilo, o ciimladan faks, soharlorarasi, elektron pogt vo
internetls inteqrasiyasini nozordon kegirmayin zaruriliyi demokdir.

Logistika vo tochizat zoncirinin turizm sonayesinds idara edilmasi son illordo diinya
miqyasinda 6z aktualligin1 qorumaqdadir. Bu zamana qadar ham logistika va tachizat zanciri
anlayislarina forqli movqelordon yanasilmisdir. Hazirda bu problem tam formada aradan
qaldirilmaqdadir. Hotta diinyanin oksor Olkolorindo davamli turizm tochizat zanciri
formalagsmisdir. Logistisa vo tochizat zoncirinin idara edilmasinds formalasan problemlarin
aradan qaldirilmasinin bir tisulu da doqiq miiayyan edilmis konsepsiyalar1 vo konseptual
car¢ivalor sahasini inkisaf etdirmok lazimdir.

Biitiin logistika va tachizat zancirinin idars edilmasinin tahlili todartikgiilorlo miinasibatlorin
misahido edilmosini, eyni zamanda turizm xidmatlorini toklif etmok tiglin turistlorin
momnunlugunu 6yranmayi tolob edir. Hazirda turizm sonayesinds reallagdirilan logistika vo
tochizat zoncirinin idaro edilmoasi ilo bagli islor golocok todgiqatlarin baslangic noqtosi
oldugunu gostarir.
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CAD/CAE PROQRAMLARINDAN ISTIFADO EDORIK TOYYARO
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XULASO

Bu mogalodo oasason doniz saviyyssindon 12000 metr yiiksoklikdo ugan toyyaranin
pancaralarindoki gorginlik konsentrasiyalarinin tasvir olunmasi vo miqdarinin Slglilmasi
nozardon kegirilmis vo pancaralordoki nasazliglarin vaziyyatini arasdirmaq masalasi garsiya
qoyulmusdur. Ovvalco toyyaranin korpusuna tozyiglorin tasiri vo sonra isa fiizelyajin
qurlusuna gora yiiklarin sath boyu paylanmasi tohlil edilmisdir. Masalonin halli {iglin, boyiik
toyyars istehsalgilarinin istifado etdiklori metoddan, yoni Patran/Nastran program paketinin
sonlu element programindan istifads edilmisdir. Beloki, avvalca problemlorin hall edilmasinin
ardicilligini gostaran faaliyyat planinin struktur sxem tortib edilmis, fiizelyajin handasi modeli,
sonlu element modeli va rangli Von Mises tosvirli model qurulmus vo miixtolif bélmaloardo
daxili yiiklorin paylanmasi diaqramlari iglonilmisdir.

Acar sozlar: toyyaro, bolms, modellosdirms, pancars, fiizelyaj, tozyiq, garginlik

Moévzunun aktualligri: Toyyarslorin fiizelyajinda yerlogon poncaralords olave yiiklorin
tasvirini hayata kegirmak {igiin bazi tisullar var. Sonlu elementlora gora hesablama, xiisuson do
toyyaro istehsalgilar1 torofindon gonast, siirat vo etibarliliq baximindan istifado edilon osas
metodlardan biridir [1]. Beloki, sokil 1-do problemlarin hall edilmo proseslorinin ardicillig
gostorilmigdir. Belaliklo, foaliyyat plani asagidaki sokilds verilmisdir.

SEM Uygunlag Analizin Potensial
modellagdirms ——p dirma — naticalari — totbiqi

. 4—— Problemlarin halli

Sakil 1. Problemin hall edilma prosesi

Bunu etmok {iglin, kosmik sonayedo standart sayilan vo biitiin aviasiya sirkotlorindo istifado
olunan Patran/Nastran sonlu element proqramindan istifado edocayik. Beloliklo fiizelyaj
gargivalordon, mohkamlondiricilordon, ortiikdon vo nohayat désomodon ibaratdir.
Mohkamlondiricilor osason 6rtiiyii dostokloyir vo iimumi sortliyin qoruyur, gargivalor isa
fiizelyajin xarici formasm verir. Oriik, xarici tosirlorin bir hissasini udur, sonra gargivalora
paylayir vo bu da onlar1 méhkamlondiricilors 6tiiriir. Burada dosama fiizelyajin eni va uzunu
istigamatindo mohkomliyi artirir. Asagidaki codval 1-do modellogdirmo iigiin istifado olunan
timumilosdirilmis biitiin hondasi malumatlar verilmisdir.
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Coadval 1. Hoandasi malumatlar

Obyekt Qiymot
Diametr 96 dilym
Dosomo ilo govds arasindaki mosafa 79,8 diiym
Corgivo yeri 16 diiym
Umumi uzunluq 112 ditym
Pancars ¢argivoalorinin say1 1
Stringerlorin say1 54

Problemin tasviri: Malumdur ki, tayyaralor ugus dévrlarinds miixtalif tasirloro moaruz galirlar.
Hor ugus moarhalasinds bir, hotta bir nego yiiklomo hadisosi mévcuddur. Bu sobsbdon
fiizelyajin tohlillordo asasan ugus marhalasini arasdirmaq lazimdir. Ugus marhalasinds,
toyyarads analiz edilocok hissalara bir nego yiikloma proseslori tasir eds bilor. Fiizelyaja tasir
gostaran on giiclii amillordon biri bdyiik tozyiq yiiklonmasine moruz qalmasidir. Bu yiiksok
hiindiirliikds salonda sarnisinlarin sag qalmasi ii¢iin hayata kegirilir. Nozore almaq lazimdir ki,
hiindiirliikdan asili olaraq hava daha seyroklogsmoya va atmosfer tozyiqi tadricon asagi diismoya
baslayir. Buna goro salonda nafos almaq ve Sornisin rahathigi ti¢iin tozyiqi normallagsdirmaq
lazimdir. Lakin bu tozyiq metal yorgunluguna sobob olur. Metal yorgunlugu miisahida edilon
ilk toyyara De Havilland Comet 1-dir. Bu toyyars fiizelyajda sabit tozyiq yaranmasina imkan
veran, reaktiv mitharriklor ilo tachiz olunmus ilk miilki toyyars idi. Bununla barabar, bu sinifin
ilk versiyasinda bir ¢ox qozanin sababi olan diizbucaqli pancaralor mévcud idi. Naticado,
pancaralarin bu formasi garginlik konsentrasiyast manbayidir vo mikro catlarin yaranmasi ilo
toyyaronin ugusunda partlayisa sabab olurdu.

Pancaralor, toyyaradoki digor baglanti konstrusiyalar kimi xiisusi diqqgat tolob edir. Baglanti
konstrusiyalar arasinda giris- ¢ix1s vo baqaj qapilari, kerosin ¢onlori vo antenalar {iglin agilan
bolmalar va s. tayyaradoki hassas hissalardir.

Bu mogalodo osasen doniz saviyyassindon 12000 metr yiiksoklikdo ugan toyyaranin
pancaralarindoki gorginlik konsentrasiyalarinin tasvir olunmasi vo miqdarinin Glglilmasi
nozordon kegirilir vo osason poncarslordoki nasazliglarin voziyyetini arasdirmaq moSalosi
qarstya qoyulmusdur. Ovvalca tazyiglarin tasirini va sonra gévdonin qurlusunu tohlil edacayik.
Magsad an vacib iki masalonin halli, yoni biitovliikdo sonlu element modelini yaratmaq vo
sokil 2 va 3-doki niimunolords gostarildiyi kimi daxili giivvalorin hesablanmasidir.

j martaba

Cargiva (arciva Cargiva gargiva

Sakil 2. Fiizelyajin sxemi
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L qanadAgoA\'daA =
3sas gargivasi ™ o

2sas yera
A enma quriusu

qenadin asas
ganadin merkazi qutusunu qurlusu aahiréass

Sakil 3. Handasa modellasdirma niimunasi

Fiizelyaj avvalca tozyiq yiikloring, sonra iso darti qiivvasine moruz galir. Toyyaronin 12000
metrlik ugusunda kabinanin daxili tozyiqi ugusun 1828 metrlik toziyigina barabardir. Belalikls,
gapal silindrin tozyiqi dairavi (halga gorginliyi cH) vo uzununa (cL) goarginliyin meydana
galmasina sabab olur.

Hoandasi modellasdirma: Moasoalonin hollina baslamamisdan ovval goévdanin strukturunu
nozardan kegirak. Movcud olan miixtalif toyyaralorin fiizelyajlari ¢ox oxsardir. ©On ¢ox istifada
edilon qurulus novii, yarim foza kanstruksiyasidir. Bu qurulus digar quruluslarla miigqayisado
sortliyi ilo borabor ¢okisi ilo do forglonir. Homginin, yiiklorin paylanmasinda yaranan
catlamanin garsisint almaga imkan verir. Belaliklo, strukturun etibarliligina destok vermok
ticiin arakasmoloardon (bolmalardan), c¢argivalordon, mohkamlandiricilordon va diraklordan
miintazom olaraq istifado olunur. Sakil 5-do bu komponentlor dasti gostorilmisdir.

dozama

Sakil 5. Fiizelyajin komponentlari

Uzunlamasina yerlosdirilon relslor biikiilmoa yiiklorinin, méhkomlondiricilar isa relslor boyunca
imumi sortliyi qoruyur. Ortiik xarici tosirlorin bir hissosini gobul edir vo onlart siitunlara
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paylayaraq onlar1 ¢argivalara Gtiiriir. Désama 6z névbasinda tayyaranin ham enina va han do
uzununa sortliyini artirir.

Nohayat, enina dayaglar tozyigli hissonin 6n vo arxa hissslorinds vo daha bdyiik tozyiglora
moruz qalan yerlordo (miihorrik, qanad koklori, enma qurgusu vo S.) yerlosdirilir. Bu isdo
flizelyajin uzunlamasina va enina bolmalarinin Xxaricinds sorti olaraq biitiin komponentlarin
modellosdirilmasi nazards tutulur.

Iki ¢orcivo arasinda yerloson biitiin arakosmolori bdlmo adlandiracayiq. Bu isin osas
moqsadlarindan biride pancaralordoki garginliklorin paylanmasini tapmaqdir, buna géro do
xarici va daxili sartlor ilo uygunlasan adekvat model alda etmok {igiin bir nego bélmani daha
otrafli nozardon kegiraciyik. Belsliklo, codval 1-do modellosdirms {igiin istifado olunan biitiin
timumilagdirilmis hondasi molumatlar verilmisdir. Patran program paketinds verilmis handasi
molumatlardan istifad1 edorok fiizelyajin istadiyimiz yeddi bolmasini olds edirik (sokil 6).

Sakil 6. Fiizelyajin handasi modeli

Sonlu elementli modellasdirma: Hondasi modelin qurulmas: tamamlandigdan sonra, sonlu
element modelinin yaradilmasina kegirik. Bunu yerina yetirmoak tigiin toyyaranin global sonlu
element modelinin hazirlanmasinda istifads olunan bir ne¢a nov elementi nazardon kegiririk.
CQUADA4 elementlori (Nastran program paketindo dordbucaqli miistovi sothlords goarginliyin
toyini tgiin istifads edilir) ilo sothlor vo CROD (Nastran program paketinds ayimli sathlordo
garginliyin tayini tigiin istifado edilir) elementlori vasitasilo isa ayimlar alds edilir. Cargivalar,
CROD elementlori ilo modellasdirilmis bloklardan hazirlanmisdir vo bu elementlorin asas
hissasi homiso kabinodon konara dogru yonalmolidir. Mohkomlondiricilor  CQUADA4
elementlorinin ortiilmoasi olan CROD elementlori ilo modellasdirilmisdir. Bu elementlarin do
osas hissasi homiso kabinadon konara dogru yonoslmolidir. Martoba dosomosi ayaqglig vo
oturacaglardan ibaritdir. Elementlorin xiisusiyyatlorino goldikda, ortiik 1.52 mm qalinliga
malik Al 2024-T3 aliminium oarintisindan, gargivalor 1.52 mm galinhiginda Al 7475-T7351
aliminium arintisindon hazirlanir. Nohayat, sartlosdiricilor fiizelyajin yuxar: hissasi tigiin Al
2024-T62 (saha iiciin 3.23 mm?) vo alt hissasi iiciin iso Al 7475-T7351 (saha iigiin 4.25 mm?)
materialindan hazirlanir. Poancoralora goldikdo iso onlar 0.5 mm qalinhiginda metil
polimetanekrilatdan hazirlanir . Belaliklo sonlu element modelini aldos edirik (sokil 7).
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Sakil 7. Govdanin sonlu element modeli

Yiiklarin tayini: Ovvolcadon elan edildiyi kimi govds avvalcs tozyiq yiikloring, daha sonra
dart1 qiivvasine moruz qalir. 12000 metr hiindiirlikde 2.72 psi olan atmosfer tozyiqini oldo
etmek ti¢iin kabinays 9.06 psi tozyiq verilir.

Bu qapali silindrdo yiiklonma vaziyyati, sokil 8-do gostorildiyi kimi dairovi (cH) vo uzununa
gorginliyin (cL) meydana galmasina sobob olur. Uzunlamasina gorginlik isa (1) ifadasi ilo

hesablanir.
olL=p*r/2t 1)

T
N

Sakil 8. Daxili tazyiq naticasinda yaranan garginlik
t Ortliyiin qalinligy, r silindrin radiusu oldugunu naizars alaraq bels giymaot ala bilor; oL = 3624

psi

Dairovi gorginlik {igiin masalo bir godor forqlidir. Fiizelyaj mohkomlondiricilordon (¢orgivalor
va dastoklordan) ibarat olmasaydi, dairavi garginlik (1) tonlikls hesablana bilordi.

Belaliklo, méhkomlandirici olmadan 7248 psi avazina o = 6565.83 psi aliriq. Patran program
paketindo fiizelyajda gorginlik paylanmasini tosvir etmok iig¢iin onun har iki ucunun
diiytinlarina uzununa giic tatbiq etmoliyik vo burada kabina daxili tazyiq 9.06 psi-dir. Hor bir
dityline uzununa garginlik totbiq etmomok figiin fiizelyajin istonilon ucundan asili olaraq
morkozi diiylin noqtesi yaradaraq goévdonin biitiin ndqtalorini birlosdiron RBE3 elementi
(Nastran program paketindo istonilon bir diiyiin noqtosina edilon tosirlori digor diiyiin
noqtasine Otiirmak li¢iin istifado edilir) yaradirig. Nohayat, diiyiin noqtalorina  qiivvalorin
ottiriilmasi tiglin miistoqil ditylinlora ¢evriririk. Daxili tozyiq ortiik panelinin har bir ndqtasine
totbiq olunur (sokil 9).
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~ ECONOMI

Modelin qurulmasi {iglin xarici tosir sartlorini tothiq etmoliyik. Belaliklo, 6rtiiklo xarici miithitin
qovsaginda yerlogon bir diiylin segirik, burada biitiin donmalari kilitlayirik (global etalonla
miiqayisada). Sonra eyni ¢argivoni paylasan diiylinde Y vo Z doki donmolari Kilitlayirik.
Nohayat, bizo yalniz bir sorboastlik daracasi galir. Model yena do Y oxunda firlanma soklinds
harokat eds bilar.

Sakil 9. MPC (Mahdudlasdirici elementlar) yaradilmasi va sarhad sartlarinin tatbiqi

Bunu hall etmok ti¢iin désamanin ortasindaki Y diiyiliniiniin iki uc ndqtays nozaron dénmasini
Kilitloyirik. Artiq bu model sabitdir.

Nastran program paketindo, uzantis1t FO6 (Nastran program paketinds bu sanad yerdoyismalar,
garginliklor va qiivvalori kimi analizlarinizdon talob olunan biitiin naticalor va diagnostik
molumatlar bu sanadds comlonmisdir) olan bir fayl da daxil olmagqla bir nega fayl yaradir. Bu,
daxili tasirlorin naticalarini oldo etmoys imkan veracok sonoaddir. Ancag bundan oavval xarici
tozyiqin fiizelyaja tosirinin imumi goriiniigiinii nazordon kegira bilorik. Bunun {igiin naticalori
rong doyisikliyi (rong paylanmasi) soklinds goéstormayimiz mogsodouygundur. Von Mises
modelini totbig etmeklo tosiredici ekvivalent yiiklori oldo edirik (sokil 10).. Modelin
naticalarini tasvirlo analiz edorkon bozi timumi qeydlor eds bilorik:

Sakil 10. Rangli Von Mises tasvirli model
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1) Ekvivalent garginliklorin paylanmasi borabar deyil.

2) Ortilyiin digar hissalorindon (toxminan 3690 psi) forgli olaraq daxili tozyiq baglanti
hissalorindoki (toxminan 3390 psi) tozyiqdon kigikdir

3) Baglant1 noqtalorinds garginlik konsentrasiyasi olan yerlor diiytinlarin {ist vo alt sathloridir
(toxminoan 3990 psi)

4) Bitisik ¢argivalor gorginlik konsentrasiyasina maruz qalir (toxminan 4590 psi)

5) Ortaya ¢ixan toqribi 6x=2300 psi (uzununa garginlik) vo cy=3260 psi (dairavi gorginlik)
digor bolmads hesablanmis giymatdan farglidir.

Bu mohdudiyyatlarin bir hissasini désomonin olmasi ils izah edils bilar (sokil 11).

Toossiif ki, bu rong paylanmasi1 méhkomlondiricilara edilon tosirlori miisahido etmoaya imkan
vermir. Bunun ti¢iin fo6 sonadinds birbasa daxili yiikk méhkemlondiricilorine baxmaliyiq.

Sakil 11. Mahdudiyyat olmadan dairavi-pancara konfiqurasiyasi

Mohkamlandiriciloar: CROD elementlorindaki daxili yiiklor bir nego sokilda tosvir olunur.
Todqiqatlarin aparilmast {iglin balans qiivvasinin comlonmasi ilo hazirlanan uc yiiklordon
istifado edacayik. Bu, asason bir diiyliniin sarbast yiik dagilim diaqramidir. Bir diiyiine tasir
edon qiivvalarin comi hamiss sifir olmalidir, xarici yiiklor vo daxili qiivvalor ditylino sabit bir
vaziyyat verir. Daxili yiiklorin bolisdiirilmasini hayata Kkogirmok {igiin 3-cii bolmani
arasdiririq (sokil 12).

stiffeners adjacent
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8 00E+02
6 00€+02
1 00E+02
2 00E+02
0 00E+00
12345678 9101112:314151617181920

et tur —- without openings

internal stresses (psi)

Sakil 12. 3-cii bolmada daxili yiiklarin paylanmasi
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Baslamgic (0) govdenin {ist hissasini, sonu isa moartobo saviyyasini (20) tomsil edir. Bu
referans sistemi biitlin analizlor {i¢iin eyni olacaqdir.

Bu grafiklari tohlil edorak, bolmo 3-doki mohkomlondiricilors heg bir yiik daxil olmadigini
geyd etdik; onlarin bu sahadoki varligi demak olar ki, faydasizdir. Baglantilarin yuxari vo asagi
hissasinda yerloson mohkamlondiricilordo gorginlik konsentrasiyasi amsalini 1,56-ya godor
smayirlar. Cargivolor CQUAD elementloari torafindon modellosdirilib vo daxili tasirlori bilmak
tiglin homigo f06 sonadinds “dordbucaqli elementlor” kateqoriyasinda axtaris aparacagiq. Bu,
biza Fx, Fy va Fxy qlivvalarini verir [12].

F21+F34 F12+F43 F41+F32 F14+F34
Fx = = Fy = = (2)
Ax Ay Ax Ay

Bu qiivvalori oldo etdikdon sonra miiqayiso parametrini almaq tglin asas gorginliyin
maksimum giymatini hesablayiriq. Bu ifads asagidaki kimi oldo edilir:

omax = Fx;Fy ++ (Fx;xFy )2 + Fxy? ()

Flizelyajda daxili tozyiq varsa, bu daxili tozyiq sebabiylo ortiikdoki gorginlik ugus yiiklarino
miigavimat gostaran garginliklora alavs edilmalidir (yani osk = op + oL).

Ortiik: Idaroedicilorlo miigayisado 6rtiik CQUAD elementlorinden ibaratdir. Beloliklo daxili
quivvalorin toyini metodu eyni olacaq. Bolma 3 vo 4-iin 16vhalorini, iki konfiqurasiya {iglin
tohlil edirik. Bu Bolmo 3-do forqli baglantilar olmasi ilo izah olunur. Bu baglantilar
xususiyyatlorina goéro Ortiiylin digoar hissssindon daha az yiik gostorir. Belaliklo, bitisik
bolmolorin  maksimum gorginlik konsentrasiyast omsali 1.42 olan baglantilarda daxili
gorginliyin artirdigin1 gqeyd edirik. Bolma 4-do olave yiik dorhal iist vo alt ortiik 16vhalorineg
koctiriiliir (gorginlik konsentrasiyasi omsali 1.11-3 godar) (sokil 13).
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Sokil 13. Bolma 4-da daxili yiiklorin paylanmasi

Natica: Yaradilan modellorlo aparililan todgigatlar oldo edilmis miioyyon timumi naticalori
geyd etmoays imkan verir:

- Baglant1 noqtalorinds gorginlik konsentrasiyasi olan yerlor diiyiinlorin iist vo alt sothloridir
(toxminan 3990 psi);

- Bitisik ¢orgivalar yiiksok gorginlik konsentrasiyasina maruz qalir (toaxminan 4590 psi);

Forgli grafiklori baxdiqca yeni daxili yiik paylanmasini va homginin stres konsentrasiyasinin
meydana golmosini miisahido edirik. Fiizelyajin elementlorinin (pancoaralar, c¢argivalar,
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dayaglar va s.) simmetrik paylanmis oldugunu nazors alsaq, daxili garginliklorin simmetrik
paylandigini miisahido edirik.

Burada magsad fiizelyajdaki gorginlik konsentrasiyalarini adadi sonlu elementlor metodu ila
mioyyanlosdirmok, hondasi modeldon istifado  edorok  fiizelyajin  elementlarinin
xtisusiyyatlorini vo forqli yiik voziyyatlorini, ugusdaki real voziyyatlorlo olageli gorginlik
konsentrasiyasini oyani sokildo géstormoklo toyyaronin fiizelyajindaki elementlorin rolunun
real shomiyyatinin dork etmokdir. Garginlik konsentrasiyalarina digqot etmodikds tohliiko
yarana bilar vo burada goza riskini azaltmagq tl¢iin fiizelyajin an ¢ox ¢atlar ola bilacok yerlorina
nazarat vacibdir.
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KORROZiYA MONSOLI YORGUNLUQ CATLARININ MAGISTRAL
BORU KOMORLORININ GUCUNO TOSIRININ DAGILMA
MEXANIKASI BAXIMINDAN QIYMOTLONDIRILMOSI

Iskondarova Giilnara
Azarbaycan Dovlot Neft vo Sonaye Universiteti, Azorbaycan
Email: gulnareshahin21@gmail.com

XULASO

Miiasir zamanda Yanacaq enerji komplekslarinin vo magistral gaz boru kemarlorinin (QBK)
etibarli vo tohliikasiz isini tomin etmok iiciin magistral qaz komarlorinin Xxotti hissasinin
monitoringi vo diagnostikas1 zoruridir. Texniki diagnostika obyektlori "boru komori - otraf
miihit" sistemidir. Buraya "Magistral boru kamarlori"na uygun biitiin qurgular, vo elementlor
daxildir. Magalodo magistral boru komarlorindoki korroziya monsali yorgunluq catlarini
simulyasiya etmays imkan veran model toqdim olunur ki, bu da onun sonraki inkisafini ¢at kimi
giymatlondirmoys imkan verir. Moagalods soth ¢atlarinin artmasini prognozlasdirmaq vo qaliq
resursunun toyini tigiin isul toklif edirik.

Acar sozlar: Magistral, ANSYS, Korroziya, Boru, Model

Giris: Yanacaq enerji komplekslorinin vo magistral gaz boru komorlarinin texniki
vaziyyatinin, parametrlorinin giymatlondirilmasi tikinti vo texnoloji sortlorlo yanasi diger
normativ toloblor nazars alinmagqla xiisusi metodlarla aparilir. Verilon obyekt vo onun hissalori
hagqinda molumatlar verilonlor bazasinda saxlanilir. Obyektin adekvat tasvirino obyektin
moqsadi, strukturu va struktur xiisusiyyatlori, straf mihita tosirlori barode malumatlar daxildir.
Miimkiin ¢atismazliq novlarinin tosnifat1 aparilir, hadd araligr segilir, miivafiq ¢atismazliglarin
novlari tiglin hadd doracasi meyarlar1 sonadlagdirilir.

Boru komori nogliyyatinda goazalarin sayini azaltmaq tigiin boru komorlorinin qaliq ehtiyatini
effektiv  giymotlondirmok lazimdir. Qaliq ehtiyatini  bilmok istismar strategiyasini
optimallagdirmaga, boru kamarlarinin cari va asasli tomir xarclorini azaltmaga imkan verir [1,
2]. Cox sayda qozalarin tohlili gostorir Ki, boru komorlarinds on tohliikali, saquli ¢atlarin
yaranmasidir ki, bu da istismar zamani yorgunluq qiisuruna cevrilorok, borunun ona tasir
edacok alternativ yiiklora davamli olub-olmamasi sualini yaradir.

Borularin qurasdirilmasi zamani bas veran ¢atlarin, cizilmalarin vo S. Sobob oldugu korroziya,
boru komoarinin dagilmasinin asas sabablarindandir.

Qiisurlar xarici vo daxili ola bilor. Istismar zaman1 on bdyiik tohliike xarici qiisurlarla tomsil
olunur. MT amoliyyati zamani1 an bdyiik tohliike xarici qlisurlarla tomsil olunur. Coxsayl
gayda vo normalara uygun olaraq bu ndv qiisurlar dorinliyin uzunluga nisbati olan sathi yari
elliptik ¢ata bonzor qiisur hesab olunur. [3] Metal borulardaki korroziya qiisurlarnin
niimunalari Sakil 1-do gdstorilmigdir.
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Sakil 1. MT-da korroziyali yari eliptik ¢catabanzar qlisurlar

Boru komorinin korroziya riskinin giymatlondirilmasi qiisur noviindon vo metalin dagilma
xtisusiyyotindon asili olaraq miixtalif alotlorin komayilo hoyata kegirilir. Askar olunmus
quisurlar1 aradan qaldirmaq tiglin asas, imumiyyatlo istehsal itkilori daxil olmagla tomir xarclori
ilo insan hayati vo otraf miihitin qorunmasi zarurati arasindaki qarsiliqlt olagadir. Korroziya
tohliikosi iki tisulla miiayyan edilir:

1. Korroziya metal itkisi sayilir, qaliq tozyiqi limit vaziyystinin tohlili asasinda miioyyan edilir.
2. Korroziya cata banzor qiisur kimi modellosdirilo bilor, ¢at1 yayan qiivvo iso elastoplastik
siiq mexanikasi ilo hesablana bilar. [3]

Bununla bels, korroziya shamiyyatli gorginlik konsentrasiyasina sabab olarsa, giymatlondirma
aparmagq ¢atindir.

Mogalada, boru kemarinin divarindaki gorginlik voziyyati nozora alinmaqla, soth ¢atlarinin
artmasini prognozlasdirmaq vo qaliq dayarinin toyini {igiin tisul toklif edirik.

Yeralt1 boru komori sistemlorinin siradan ¢ixmasimin asas Sobablorindan biri boru koamoarlarinin
xarici sathindo inkisaf edon stres korroziyasi adlanan ¢atlamasidir.

Korroziya ¢atlamasi (stres korroziyasi) ilo alagsli qilisurlar boru kamarlarinin biitovliiyiine ciddi
tohliiks yaradir.

Aparilan tadgiqatlar ANSYSWorkbench kompiiter proqramindan istifads edoarak, sonlu element
metodu ilo hoyata kegirilmisdir. ANSYSWorkbench miihondislik totbigindo mohsul vo ya
sistemin tohlili ti¢iin istifado olunan analiz vo miihandislik totbigetmalorini, elmi tacriibalori
rogomsal olarag modellosdiron programdir. Bununla yanasi, fiziki problemlari hall etmok {igiin
bir sira kompiiter osasli ododi metodlardan istifado edir. ANSYS, stres analizi vo material giicii
kimi bir ¢ox sahoni analiz edorok, lazimi problemlarin hallini tomin edir.

Korroziya qlisurunun handasasini simulyasiya etmok iiciin ANSYS - DesignModeler grafik
redaktoru istifads edilmisdir. Qiisurun miirakkab, nizamsiz formasi dairs, elipsoid va s. soklinda
sado vasitolordon istifado etmoklo miioyyon edilir. Boru ssthindon metal ¢ixarildigdan sonra,
Boolian vo Subtract komandalari lazimi qiisur formasini oldo edirlor (sokil 2a) Kigik oyriliyi
olan sothi qlisurlu borunun bir hissasi, borunun galinligina barabor qalinligr olan sothi element
kimi tasvir edils bilar.

Ovvalco qiisur sathinds korroziyadan catin yaranmasi prosesindo daha tohliikoli sayilan,dairovi
gorginliklarin on yiiksok konsentrasiyasi olan ndqto miioyyon edilir.

Sokil 2 b - do Mesh omri torofindon yaradilan borunun korroziyali hissasindon ayrilmis
prizmatik cisim liglin sonlu element torunu gostarir. Daha sonra, Displacement u Pressure
amrlarindan istifads edorok, sarhad sortlori va yiiklor toyin olunur (sokil 2). Bundan sonra, Solve
omri ilo sonlu element tisulunu totbiq edon tonliklor sisteminin hazirlanmasi vo halli yerino
yetirilir.
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Sakil 2. Boruda korroziyanin modellasdirilmasi: a) handasi model; b) sonlu element modeli

Sorhad sortlori vo yiiklor (sokil 3a) olavo olaraq "Siiriisdiirma" vo "Tozyiq" omrlori ilo toyin
edilir. Solve omrindon sonra tonliklor sistemi hazirlanir vo diiyilinlorde sonlu element metodu
tatbiq olunur. Bu vaziyyotds halqavari gorginliklor (sokil 3b) NormalStress (Zaxis) gorginliyi

ilo iist {isto diisiir.

Sokil: 3. Korroziya qiisuru olan hesablama modeli: a) yiikklor vo Sorhad sortlori; b) qiisur
hissasinda garginliklorin hesablanmasi naticalori

Soth catlamasinin yaranmasi ehtimali, dairavi gorginliklorin oldugu ndqtods ¢ox yiiksokdir,
bununla bagh olaraq, dairovi gorginliklora saquli miistovido yayilmis normal agilis cat
modelini nozordan kegiririk, yoni Z oxuna perpendikulyar (Sokil 4).

Sakil: 4. Nozards tutulan ¢at boylimosi miistovisinin se¢imi

Soth ¢atlaglarinin  boyiimasini miisahido etmok tocriibasi gostorir ki, onlarin gorliniisii
modellosdirmoni xeyli asanlagdiran yarim eliptik forma almaga meyllidir ki, bu da

modellasdirmani sadslosdirmays kémok edir.(Sakil 5).
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Sakil 5. Soth ¢atinin yart elliptik modeli

Natica: Naticada hesablama modeli iki simmetriya miistavisi ilo mohdudlasa vo asimmetrik
korroziya qilisuru olan prizmatik cismin dordiincii hissasini tomsil eds bilor. Sokil 6-da
tatraedrlor soklindo sonlu elementlora ayrilmis model gostorilir.  Cat ucundaki yiiksok
garginlik daracalori sayasinda sonlu elementlarin dlgiilori shomiyyatli doracads azalir.

e
Koueumsie rreromvaa 0,05 e

Sakil 6. Korroziya qiisuru olan elementin bir hissasinin sonlu elementlarinin tosviri

Saquli sath gatlar1 ilk névbada boyiikliiyii vo bu ¢atlarin boyiima miistavisine saquli olan halqa
garginliklarinin tasiri naticasinds inkisaf edir.Yarim eliptik ¢atin an dorin ndqtosi tigiin ¢at
ucundak1 gorginlik, garginlik vaziyyatinin tadgiqati ¢at ucuna olan mosafodon asili olaraq, ¢at
miistavisine dik olan normal gorginliklorin paylanmasi diagramini qurmaga imkan verir. Cat
ucundak1 normal gorginlik diagramlarinin miigayisali tahlilina asason sonlu element metodu ilo
cat ucunun yaxiligindaki gorginlik voziyyotini doqiq miioyyonlosdirmays imkan verdiyi
gonastina golinmisdir.

Stress intensivliyi faktorundan istifado edorok, mohdud vaziyyat statik yiik altinda ¢at olan
cisimlor ti¢iin formalasdirilmisdir. Falakatli bir ¢catismazliq va ya bir ¢at ila struktur elementin
qirilmasi aninda, agagidaki sort yerino yetirilmolidir: dagilma aninda goarginliklorin intensivlik
omsali, metalin ¢atadavamliliq xarakteristikasidir.

Bu mogalads korroziya monsoali qiisurlarin riskini qiymatlondirmak ti¢iin bir todqiqat aparildu,
noticodo miioyyon edilmis qiisurlarin inkisafin1 qiymotlondirmoys, tohliikasiz istismar
miiddatini giymatlondirmays vo bu bdlmonin is yiiklorine mohdudiyystlor qoymaga imkan
veran boru kamarinds yorgunluq qiisurunun modeli hazirlandi.
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BOYUK QAFQAZIN SIMAL-SORQ ZONASININ MESO ORAZISINDO
TORPAQ-BITKI TOSIRLORININ KEYFiYYOT VO KOMIYYOTCO
QiYMOTLONDIRILMOSI

Mammadaliyeva V.M., Sultanov S.9., Hiiseynova F.9., Omirova T.N., Mehdiyeva F.A.
Ekologiya institutu, Milli Aerokosmik Agentliyi.

XULASO

Apardigimiz todqigatda, bitki-torpaq olagolori noticasindo bitki vo torpaqda bas veran
doyisikliklorin sxematik tosviri, fardi sahslor vo Xag¢maz rayonu meso Ortiiyiiniin orazisi lizra
miixtolif tematik tobagolorinin dovrii olaraq doyismosi, kosmik tasvirlor ssasinda aparilan
Xagmaz rayonu arazisi lizra emal naticasinds miixtalif tobagalorin kamiyyat gostaricilori, fordi
saholorin vo Xagmaz rayonu meso orazilori lizro miixtolif tematik tobogolor iiclin alinmis
komiyyat gostoricilorinin miiqayisali analizi, kosmik tesvirlor osasinda aparilan Xag¢maz
rayonu arazisi tizra emal naticasinds miixtalif tobogalarin illor tizra dinamikasi arasdirilmisdir.

ABSTRACT

In our research, the schematic description of vegetation and soil changes as a result of plant-
soil interactions, the periodic variation of individual thematic areas and different thematic
sections of the Khachmaz forest cover; quantitative indicators of different layers as a result of
processing on the territory of Khachmaz region, based on space images; Comparative analysis
of individual areas and quantitative indicators obtained for different thematic sheets for
Khachmaz forest area. As a result of processing on the territory of Khachmaz region based on
space images, the dynamics of different layers over the years was investigated.

Apardigimiz todgigatda, bitki-torpaq olagolori noticasindo bitki vo torpagqda bas veran
doyisikliklorin sxematik tosviri, fordi saholor vo Xagmaz rayonu meso Ortliyiiniin orazisi {izra
miixtolif tematik tobagolorinin dovrii olaraq doyismasi, kosmik tasvirlor asasinda aparilan
Xagmaz rayonu orazisi izro emal naticasinds miixtalif tobagalorin kamiyyat gostaricilori, fordi
saholorin vo Xa¢cmaz rayonu meso orazilori {izro miixtolif tematik tobogolor {i¢lin alinmis
komiyyot gostoricilorinin miigayisoli analizi, kosmik tosvirlor osasinda aparilan Xagmaz
rayonu orazisi tizra emal naticasinds miixtalif tobagalorin illor tizra dinamikasi aragdirilmigdir.

Boyiik Qafgazin simal-sorq yamacinin mesa komplekslorinin {imumi sahasi 92147ha toskil
edir. Bu mesoalorin 45,1%-ni fistiq mesoalori (41.613 ha), 42,4%-ni palid mesolori 155 (39101
ha), 10,5 %-ni isa valos mesoalari togkil edir. Bu 3 agac cinsi regionun mesa Ortiiyli sahasinin
98,0%-na borabardir. Qalan meso ilo 6rtiilii saho iso domirqara, qizilagac, titrokyarpag gqovaq
Vo digar agac cinslarinin payma diisiir [1]. Boylik Qafgazin simal-gorq yamacindaki dag-meso
komplekslori asasan 600-700m-lo 2000-2200m yiiksokliklor arasinda ¢ox genis bir orazido
yayilmigdir. Orazinin iglim va litoloji soraitindon asili olaraq mesalorin yuxari, orta vo asagi
qursaqglar1 6z miixtalifliyi ilo forglonir vo buna miivafiq olaraq dag-meso komplekslori landsaft-
ekoloji soraito gora orta dagligin enliyarpaqli mesoalorini, dagatoyi enliyarpaqli mesalori va
dagotoyi arid meso kolluglari shato edir. Meso qursagiin yuxari hissalori miilayim soyuq iqlim
soraitinds inkisaf etdiyi halda, onun asagi hissalori miilayim — isti iglim soraitinds formalasir.
Bu sababdon mesoalorin yuxari hissolorinds fistiq, valos agaclari, asagr hissalorinds iso asason
palid vo quraqliga davamli digor agac ndvlori inkisaf edir. Orta dagliq qursaq asason palid,
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palid-valos mesoalorindon ibarat olub 500-600-1100m yiiksokliklords yayilmisdir. Buranin
meso Ortliyli iberiya palidi va valasdon ibarstdir. Regionun orta dag-meso qursaqlarinda fisdiq
mesolori, yiiksok dag-meso qursaginda iso Sorq palidi, tozagaci vo qusarmudu mesoalarinin
qaliglar1 saxlanilmaqdadir. Fistig-volos mesalori altinda qonur dag-mess torpaqlari, dagatoyi
palid mesalori vo arid meso-kolluglar altinda goahvayi vo boz-gohvayi meso torpaqglari inkisaf
etmisdir [2].
Bitki alominin inkisafinda miihim rol oynayan orazinin iqlim soraiti eloco do
torpagomalogalmo prosesinds, xiisusilo bitki galiglarinin par¢alanmasinda va onlarin tizvi
maddalar soklinds torpaga daxil olmasinda faal istirak edir
Dag-meso zonasinda mesolorin sistemsiz qirilmasi eroziyanin giiclonmasina sobab olur va
mesd bitma soraitini xeyli zaifladir [3].
Miioyyan olunmusdur ki, Quba-Xagmaz mesolorindo Kobalt, Nikel, Mis elementlorinin ifrat
konsentrasiyasi bazi bitki ndvlerinin normal inkisafin1 pozaraq onlarin fizioloji qurulusunun
pozulmasina sabab olur
Orazinin imumi tabistine kompleks tosir gdstoron meso ortiiyii son 25-30 ilds hadsiz qirilib
mohv edilmisdir. Belo bir soraitdo ¢ox sahoalordo mesasizlosma bas verdiyindon bozqir ot
bitkilori vo seyrok meso, kserofil mesa-kolluglarin areali genislonmays baslamigdir. Noticoda
bozqirlagsma soraitindo yaxin kegmisdo meso altinda ¢ixmis boz-gohvayi torpaqglarin tip vo
yarimtiplori inkisaf etmisdir [4].
Orazinin ot Ortilyl iri vo xirda buynuzlu heyvanlarin intensiv otarilmasi naticasinde mohv
olmaqdadir. Bildiyimiz kimi, iri vo xirda buynuzlu heyvanlar otlayan zaman onlarin seyrok otu
bela va hotta yerdon ¢ox az hiindiirliikds olan otlar1 (5Smm) rahathiqla gétiira bilirlor. Bunun da
naticasinds orazido formalasan otlarin kok sobokasi mahv olur va notico etibarilo orazida
stirisma hadisalarinin intensivlosmasi getdigcs artir.
Agir metallar torpaqdan bitkilora akumulyasiya yolu ilo daxil olur. Bunlara misal olaraq (Pb,
Hg, Cd, As, Zn) misyaki misal gostormok olar. Bitkiys daxil olan agir metallar onun
orqanlarinda geyri-borabor paylanir. Adston, bitkinin kok sistemi yeriistii orqanlara nisboton
daha ¢ox sinki monimsoyir. Bu da kok sisteminin ronginin doyismoasine vo kovroklogsmasine
sabab olur. (Ag, Cd, Cr, Sr) elementlari Ph yiiksaldikca kok sistemilo agir metallarin udulmasi
pislosir.
Meso zonalarinda torpaq - bitki Ortiiyliniin  dinamikasina tosir edon faktorlar
miioyyanlosdirilmisdir. Bunlar Iqlim, eroziya, siirtismolor, agir metallar vo mikroelementlordir.
Torpaq Ortliyliniin tosiri naticosindo bitkilordo gedon doyiskonliklor: agir metallar torpagdan
bitkilora akumulyasiya yolu ilo daxil olur.
Moalum oldugu kimi, bitkilar torpaga va aksina torpaq bitkiys miioyyan tosir gostarir, yani bitki
Vo torpaq qarsiligh alagodo olurlar. Yuxarida qeyd olunanlari nozoro alaraq sokil 1-do oks
olunan sxematik tosviri tortib edok. Burada bitki-torpaq olagolori iki yers ayrilir:

1. Bitkilorin torpaga tasiri;

2. Torpagin bitkilars tosiri.
Bu tosirlor ozliylindo iki ciir tosir edir: monfi vo miisbot. Bitkilorin miisbot tasirlori
atmosferdan sarbast azotu fiksa etmasi noticasinds yaranir, manfi tasirlor iso mesasizlosma vo
meso orazilorin seyroklogsmasindos yaranir. Belo ki, bitkilorin atmosferdon sorbost azotu fikso
etmosi naticasinds torpaq azotla tomin olunur, humusun keyfiyyoti yaxsilasir, eroziyyanin
qarsist alinir vo torpagin minbitliyi artir. Mesasizlosmo bas verdikdo meso altinda ¢ixmis boz-
gohvayi torpaqglarin tip vo yarimtiplori inkisaf edir, meso orazilorin seyroklosmasinds iso
slirlismoa zonalarin aktivliyino sabob olur.
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Torpagin miisbot tosir etmosi iso osason makroelementlorin tosirinddon, moanfi tasir iso
mikroelementlorin tasiri naticesinds yaranir. Makroelementlorin (N, P, K, Ca) tasirindan
bitkilorin mohsuldarligi artlr, boylima Vo inkisaf siirotlonir, kok sistemi saxolonir va
transpirasiya prosesi siiratlonir. Mikroelementlorin (Co, Cu, Ni, Md, Zn) tssirindan iss kok
sistemi mohv olur, yarpaglarda lokalorin va ronginin doyismasi gedir, oduncaqda miibadilo
prosesi pozulur va nahayast budaglarda ayilms prosesi gedir.

Yuxarida qeyd etdiyimiz cadval 1-da biz fordi sahalar tigiin mesa ortiiyiiniin dovrii doyismasini

vermisdik.
Bitki-torpaq
olaqgeloari
]
| I
Bitkilarin Torpagin
tosiri tosiri
[ r 1 [ ' \
Atmosferdan Mesasizlosm Mesao arazilarin Makroelemen ';g“};.;ofcimgzt
sorbast azotu @ bas seyraklagmasin  |tlarin (N, P, K, Ni. Md ’Zn) {
fikso etmasi verdikda do Ca) tosiri oo
neticesinda neticesinds | .20
Meso altinda Siirigma Kk
boz- zonalarinin e 6
Torpaq azotla ¢ixmis bo oo Bitkilorin . .
— p qahvayi aktivliyina | < | | sisteminin
tomin olunur torpaglarin mahsuldarhgi mohv
: artir - .
tip vo . —edilmasi—
yarimtiplari itki Yarpaglarda
Humusun T L = Bitkilorda o
|| keyfiyyoti inkigaf edir | | béyiimo vo (ag, boz,
4 inkisaFf gahvayi)
yaxsilasir ey lekalarin
- sirstlonir | —
amels
p goelmasi ve
| Eroziy a',"" | | Kbk sistemi rengin
qarsisi alinir saxalonir doyismesi
Oduncaqda
5 miibadils
L ,,CZZ’E%;, Transpirasiya [~ proseslarinin
—  prosesi pozulmasi
2k stirstlonir
|_| Budagqlarin
oyilmesi

Sakil 1. Bitki-torpaq slagalar naticasinds bitki va torpaqda bas veran doyisikliklarin sxematik

tosviri

Cadval 1. Fordi sahalor vo Xagmaz rayonu meso Ortiiyiiniin orazisi lizro miixtalif tematik
tabagolarinin dovrii olaraq doyigsmasi

Rayon Meso ortiiyiiniin sahasi (ha) Mbohv 1987-ci ildon faizlas  Moahv olma
1987 2000 2018 olmasi (ha) siirati (ilds ha)
Quba 660,1 605,5 568,7 914 13.85% 2.95
Xa¢maz 185,6 181,9 142,5 43.1 23.22% 1.39
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Qusar 460,6 363,2 374,4 86.2 18.71% 2.78
Sabran 159,2 159,7 146,2 13 8.17% 0.42
Siyazan 114 12,1 9,8 1.6 14.04% 0.05
Umumi 1477 1322 1241 236 15.98% 7.61

Kosmik tasvirlar asasinda aparilan Xa¢maz rayonu arazisi iizra emal naticasinda miixtalif tabagalarin
kamiyyat gostaricilari

Ilar tizra saha Dinamika (illar miiddstinds sahslor tizra doyisms, (sahslor ha-
gostaricilari ilo, dayismo siirati ildo ha))
e 1985| 1993 2011 2015 1985-1993 1993-2011 2011-2015
tabagonin adi Saha _ Saha g _ Saha g _
ha-ila| 9% ig ha-ilo| % g % ha-ila| % g %
= a a
(¢
(a)
Mesa arazisi 156, 137, 180,

B V190 122

N
~

9 7| 7 b43) 31 24 V5 246 111

Kand tosarriifat

(okin saholori) | 82,3/ 6L

' 233) 289| #7585 95| 985 4719 446 4 | Hse| 24 | 14

Cilpaq torpaqlar 123
3

124,| 115,

893 "¢ 5| V34| 276 425 4353 39 Yoa 75 235

19

6 )
Bu codvalo asason Xagmaz rayonu iizro miixtolif tematik tobogonin dovrii doyismasini verak.
Bunun ti¢iin 1985, 1993, 2011 vo 2015-ci illarin kosmik tosvirlorini aldo etmisik. Bu kosmik
tosvirlor tizorindo ilkin olaraq siniflosdirmo yerino yetirilmisdir. Alinan tosvirlor poligona
cevrilmisdir. Miiayyan diizalislor, yani kosmik tosvirds poliqona g¢evirmo naticosine xirda
catismamazliglar aradan qaldirdigdan sonra uygun tematik tobagalor {izra poligonlarin sahalori
hesablanmisdir. Hesablama noticalori codval 3.2.1-ds ii¢ tematik toboqo tizro verilmisdir. Bu
naticalari nazors alaraq 1985-1993, 1993-2011 vo 2011-2015 illor araliglarinda sahaloarinds
gedon doyisikliklor hesablanmigdir vo ox isarolorino osasen artim yaxud azalma oks
olunmugdur (Cadval 2). Tortib olunan cadvo osason geyd edo bilorik ki, asason koand
tosorriifatinda inkisaf getmisdir, lakin mesa orazisinds vs ¢ilpaq torpaqlarda artim da miisahido
olunub, azalma da bas verib [5, 6, 7].

Cadval 2. Fardi sahalorin vo Xagmaz rayonu meso orazilori tizro miixtolif tematik tobagolor
tiglin alinmis komiyyat gostoricilorinin miiqayissli analizi

Ilar iizra sahalarin Miiayyan illor intervalinda Miiayyan illor intervalinda
dayismasi sahanin %-la dayismasi sahanin dayisma siirati
Max. Min. Max. Min. Max. Min.
Rayonlar iizrs Quba Siyazon Xagmaz Sabran Quba Siyazon
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Kosmik tasvirlar asasinda aparilan Xagmaz rayonu arazisi iizra emal naticasinda miixtalif tabagalarin illar
iizro dinamikasi

Meso arazisi 2011 2015 0 J 2011-2015 1985-1993
(|”9r quQ) 1993_2011 1985'1993 1993'2011
Kond 2015 1985 7 1 2011-2015 1993-2011
tasorriifaty 1985-1993 2011-2015

(illar iizra)

Cilpaq 2011 1993 7 J 1985-1993 1993-2011
torpaglar 1993-2011 2011-2015

(illar iizra)

Aragsdirma verilon Spot-6 kosmik sokil iizro vo olavo olaraq Landsat-5 istifado etmoklo
aparilmigdir. Bu arasdirma noticasinds Boyiik Qafqazin simal-sorq yamaci olan Quba-Xa¢gmaz
regionunun Xagsmaz rayonun multispektral tasvirlorin SPOT-6 va Landsat-5 kosmik sakili tizra
emal1 aparilmisdir. Bu emalin naticosi olaraq Quba-Xac¢maz igtisadi rayonun ArcGIS programi
vasitosilo meso Ortiiyiiniin siniflogdirilmosi aparilmigdir vo legendasi qurulmusdur. Aparilan
siniflogsdirmoads 22 il tizro dinamika miiayyanlosdirmisdir. Dinamika dedikds meso orazisi, okin
sahaloari, ¢ilpaq torpaglar vo yasayis montagalori timiimi olaraq sahalor miioyyanlosdirilmisdir.
Bu saholors asasan ArcGiS ve Microsoft Excel programlari istifads etmoklo har bir sinif iigiin
histogramm vo grafik qurularag dinamik cohotdon forq miisyyonlosdirilmisdir. Bu naticalora
asason demoak olar Ki, on ¢ox tasir okin sahslorin azalmasi ilo Vo ¢ilpaq torpaqlarin artmasi
gedib.

Toqdim olunan isdo, todgigat sahesinin meso Ortilylinin uzun miiddatli miisahidalarinin
naticalari gostarilir. Bu magsadla, peyk sokillorinin miixtalif illor igiin emalr aparilib. Bélganin
movceud arxiv tematik xoritolorinin molumatlar1 miisahidalorin comins olava edilib. MATLAB
miihitindo arxivlosdirilmis molumatlarin ¢ixarilmasi {liglin proqram hazirlanmisdir. Alinan
modelo gora, prognoz verilib. ®moliyyat programinin emalr alqoritmi taqdim olunub. ilkin
molumatlarinin emal naticalorina gora, meso sahosindoki doyisiklik diaqramlari va bu
dinamikliyi oks etdiron modellor qurulmusdur.

1. Meso Ortiiyliniin voziyyatini modellasdirmak ii¢lin peyk goriintiilori molumatlart va arxiv
tematik xoritolordon istifado edilmisdir. Meso sahasindoki doyisikliklorin miioyyon bir
dovriiliik xarakteri, hom do bu sahonin azalmasi ii¢iin imumi tendensiya miisahido edilmisdir.
2. Arxiv xaritolorin emalr {i¢iin xiisusi bir alqoritm hazirlanmisdir, hansi ki, istonilon tematik
xaritalarin, o climladon xaritalorin legendasinin rangins uygunlasaraq ayri-ayri tematik qatlarin
tohrif olunmus vo geyri-ideal goriintiilorlonin, siiratli vo effektiv emalin1 yerino yetirir.

Mesolor torofindon tutulan sahoni gostormok iigiin bir nego il orzindo oldo edilon peyk
tosvirlorin emal1 prosesi gostorilib. Radiometrik kalibrlomos vo atmosfer korreksiyasini daxil
edon sokillorin ilkin emali aparilib. NDVI vegetativ indekslorinin hesablamalar1 osasinda
xoritonin olavo tobogolori tortib edilmisdir. Vektorlasmadan sonra miixtslif illordo mesonin
ohato etdiyi saholor hesablanib. Dayisikliklorin dinamikasi elektron xoritodo oks olunub.
Hesablamalar Azarbaycanin simal-gorq bolgesinin 5 bolgosinin har biri li¢iin ayrica aparilib.
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EKOLOJi MONITORINQIN NEFT SONAYESINDO ROLU

Maharramli Farac
Azarbaycan Dovlat Neft vo Sonaye Universiteti, Baki, Azorbaycan
Email: ss8910338@gmail.com

XULASO

Bir negoa asr avvaldan, toxmini olarag orta asrlordon bu giina gadoar 6ziinamaxsus neft sarvatlori
ilo diinyada taninan Azarbaycan, toassiif ki, miioyyan gadar ekoloji falakatlorin demak olar ki,
sorhadina golib gatmisdir. Dvvalor Rusiya Imperiyasi vo belo desok, onun icazasi ilo xarici
sirkot vo firmalar, Azorbaycanin son 70 ildon bir godor cox SSRi-in torkibinds olmasi,
Azorbaycan Respublikasinin neft sorvatlorinin vohsicasine istismar olunmasi ostraf-miihita,
eloca da ekologiyaya doziilmoz doracads manfi tasir gostarmis, ¢oxlu sayda ziyan vurmusdur.
Indiki vaxtda isa neft modanlorinin oksoriyyati, yani ¢ox boyiik bir sahosi, yerin asagi
qatlarindan ¢ixan neftlo ortiilmiisdiir. Yiizlorlo hektar sahosi olan torpaglar istifadoys yararsiz
hala golmis Vo neftgixarma sahalorinds radioaktivliyin saviyyasi kaskin doracads artmisdir.
Neftlo alagali olan biznesin demok olar ki, biitiin marhalalorinds, yani neftin emali, kosfiyyati,
saxlanilmasi va istismar1 zamani otraf-miihitin ¢irklonmasi prosesi gedir. Bu da 6zii-6zliiyiindo
otraf mithito monfi sokildo tosir gostorir. Qeyd edilmis mogalods neft sonayesinds elekolji
monitoringin rolu vo yaranacaq problemlorin aradan galdirilmasi todqiq edilmisdir.

Acar sozlar: ekolji monitoring, ekoloji problemloar, ekoloji falakat, ekologiya, neft mohsullari,
neft, ¢cirklonma

Giris: Ovvalco mogalonin giris hissasinds ilk olaraq ekologiya haqqinda qisa bir molumat
vermok istayirom .

Canli organizmlorin, otraf miihitlo qarsiliglt alagesinds miixtalif yanasma formalarini 6yranan
elmlor toplusu Ekologiya adlanir. Miixtalif miitoxassislor bu elmo forgli formalarda torif
veriblar.

Giiniimiizdo miiasir ekologiya elmi digar elmlorlo qarsiligh slagsli olan 50 - o yaxin elmi ohato
edir. Bu elmlor arasinda an 6nomli olan 5 elmi sizlars bildirmoak istayirom :

1. Umiimi ekologiya, asason ekosistemlorin vo ayrica orqanizmlorin hoyatin1 dyranon
elmdir. Autekologiya va sinekologiya olmagla 2 yers boliiniir. Autekologiya ayri-
ayr1 orqanizmlari, sinekologiya iso populyasiya birliklorini 6yranir.

2. Sosial ekologiya otraf miihitlo comiyyatin arasinda olan olage vo miinasibatlori
Oyranir.

3. Agroekologiya agroekosistemlor hagqinda elmdir.

4. Sonaye ekologiyasi sanayenin tobiotds toratdiyi zorarli tasirlorin va tobistds yaratdig:
problemlarin aradan qaldirilmast ilo maggul olur.

5. Sohar ekologiyasi saharlorin tobii sistemlords toratdiyi manfi tosirlori azaldilmasi va
sohar ohalisinin hoyat soraitinin yaxsilasdirilmasi rollarini 6yranir.

Miiasir soraitdo diinyani1 daha ¢ox diistindiiron vo narahat edon problemlardon biri do otraf
miihitlo olagali problemlardir. Azarbaycan Respublikasi bu problemlora qarsi boyiik digqget
yetirmis, onlarin aradan qaldirilmasi ugrunda boéyiik vo hoartorofli todbirlor gormiisdiir. Bu
todbirlorin dinamikas1 miixtalif zamanlarda miixtalif ciir olmusdur. ©lds olunmus sonadlar va
arxiv materiallart gostorir ki, Respublikamizda tobiotdon istifade problemlarinin halli
sahasindo, atraf miihitin miihafizasi va elaca do, ekologiyada oan miihiim vo vacib islor 1969-
1982, 1993-2003 — cii illords, yoni xalqimizin ulu 6ndori, tmiimilli lideri Heydor Oliyevin
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Azorbaycana rahbarliyi zamaninda, bilavasito onun gordiiyu islarin vo qaygisi hesabina hoyata
ke¢misdir.

Otraf miihits, xiisusilo do mesolorin qorunmasina monfi tasir edon asas amillordan biri do
enerji qithig idi. Nainki sahar va kandlarin, hamg¢inin sanayenin tabii gaz vo elektrik enerjisi
ehtiyat1 ilo tomin olunmasima 70- ci illordon baslamis vo genis viisat almisdir. 71- ci ilda il
orzinds gaz nogletms giicii 10 mird . m3® olan magistral gaz borusu istifadoys verilmisdir.
Owvallards evlards va bir ¢ox aparict yerlordo asas yanacaq novii kimi nefti, mazutu, das
komiirii vo s. Misal gostormak olardi. Lakin bu yanacaqglar otraf alomo, eloco do insanlara
boyiik ziyan olmusdur, amma tobii qazin diger yanacaq ndvlarina nisbatds an tomiz yanacaq
novii oldugunu bilarok, deys bilorik ki, aparilan tadbirlor shamiyyatli doracods gox boyiik
tadbirlor olmusdur.

Azorbaycan Respublikasinin neft sonayesinin inkisafinin ilk dénamlarinds neft sonayegcilorinin,
yani bu sahs ilo maggul olan 0 daracads do mitkommal bilmamasi naticasinds gazma, emal,
kosfiyyat vo istismar proseslori ancagq ve ancaq texniki bir mosalo kimi tosovviir olunurdu.
Buna goro do kosfiyyat saholorindo daha tez-tez vo gozlonilmoz sokildo neft fontanlarinin
piiskiirmasi bag verirdi. Giin orzinds giiclii tokan ifrazli fontanlar yargan boyu 20 - 25 ton
civarinda neft verarok ¢ay formasinda iiziiasag1 axirdi.

Owvalcadan nazards tutulmus neft saxlama yerlori, yani anbarlar tagribi olaraq 50 min ton neft
saxladiglar1 tigiin tez dolur, artiq galan neft iso otraf sahalori yararsiz hala gotirib ¢ixarirdi.
Yiizlorlo is¢i vo bu sahads calisan yiizlorlo fohlo bu neft axminin qarsisini almaqda giiclii
¢otinlik ¢okirdi. Bunun garsisini almaq boazon miimkiin olsa da, bazon do miimkiin olmur,
giinlorlo artiq qalan neft axaraq otraf miithito haddindon artiq ziyan vurmus olurdu. Quyularin
islomasi ilo qaz laylari, daha ¢ox da “qaz gapaqlar1” aciq olan zaman 2-3 hofto boyunca gaz
fontanlarinin vurmasi naticasinds atmosfers haddindon artiq qaz atilird1 ki, bu da tobii olaraq
otraf-miihito kiilli migdarda ziyan vururdu.

Homin vaxtlarda Rusiya Imperiyasmin “Dag nozaroti” adli idarasi yerin dorin qatlarmi
gorumaq vozifesini dagimali idi, lakin ¢ox toassiif ki, bu vozifoni icra etmok gorari yalniz kagiz
tizarindoa idi vo demok olar ki, yerina yetirilmirdi.

Boyiik ekoloji problemlor otraf-miihitin, su hdovzalorinin, eloco do doniz vo okeanlarin
cirklonmosi hesabina bas verirdi. ©ldo olan, hazirki molumatlara goro diinya okeanina
toxminan 10 milyon ton neft xaric olunur. Aerogokilislordon aparilan nazarst noticosinds bizo
aydin olur ki, daniz va okeanlarin tagriban 33 %-i, yoani 1/3 hissasi sothi nazik olan, slvan ortiik
tobago ilo ortiiliib. Bu tobagonin hesabina suyun buxarlanmasi 60 %-odok asagi diisiir. Bu
sababdan da suyun iist qat1 daha gox qizir, su sathi ilo atmosfer arasinda qaz nisbati ¢oxalir ki,
bu da suda yasayan canlilar ii¢iin boyiik shamiyyat dasiyan va suda olan kislorodun azalmasina
gotirib ¢ixarir. Suyun ist qatin1 ohato etmis 1 litr neft mohsulu, togriban 40 litr suyun
kislorodla tomin olunmasina problem yaradir. Bir ton neft iso togribon 12 km?okean sahasini
cirklondirarak, doniz va okeanlarda yasayan biitiin canlilarin 6liimiina sabab olur.
Umumiyyatlo, su sathinin ¢irklonmoasi sabablori haddindon artiq ¢oxdur. Cox zaman neft suyun
liziino stasionar gazma prosesinds neftin ¢ixarilmasi zamani axir. Bundan olava doniz
tankerlorindo bas vermis qoza vo folakatlor noticosindo do bu hal miisahido oluna bilor.
Owvallar daniz va okeanlarda 5-10 min ton tutumlu tankerlar harokat edirdiss, indi iss tagriban
yarrm milyon ton tutuma malik olan doniz tankerlori horokat edir. Oton asrdo, demok olar ki,
hor il 2 milyarddan az olmamagla yanacaq olds edilir vo yandirilirdi ki, buna da istifado
olunan kislorod, diinya shalisinin yasami ii¢lin vacib sayilan vo diinya oshalisina sarf olunan
kisloroddan ¢oxdu. Axir yiizilliklords, atmosfer qatinda karbonun miqdarinin ovvalki illords
alinan statistikaya nisboaton 9 % artidgi, kislorodin miqdarinin iso bir ne¢o faiz azaldig
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miisahido edilib. Bu da golocak illordsa diinya ohalisi, eloco do doniz vo okeanlarda yasayan
canlilar ti¢tin moanfi tosir bagislayir .

Son zamanlarda dovlst rohborliyi ekologiyanin problemlorinin hallina diggst vo gqaygi
gOstormis, bu saho {izro nozarsti giiclondirmisdir. Bununla oslagodar olaraq neft-madon
sahalorinin tomizliyina baslanilib. Dovlat rohbarliyinin ekologiyanin problemlarinin hollino
gostardiyi diqgest vo qaygmin, eloca do nazarati giiclondirmasinin mahz bariz niimunasidir ki,
2010-cu ili dovlat rohbarliyi “ekologiya ili” olaraq elan etmisdir.

Neft sonayesinin inkisaf tarixino baxmayarag, comiyyatin irali dogru getmasi ayriliqgda
gotiiriilmils mohsuldan daha ¢ox neftdon olds olunan golirdon asili olaraq davam etdirilirdi.
Yenidan dolmayan neft vo qaz ehtiyyatlarinin daha ¢ox islanilmoasi vo shalinin saymin giinii-
giindon daha da artmas1 qlobal olan problemlors gatirib ¢ixarirdi. Bu problemlarin do sababi
gozlanilon ehtiyat qitlig idi.

XIX asrin sonlarinda neft vo gaz ehtiyatlarin diinya ohalisine ¢atmamasi barasinds verilon
moalumat demak olar ki, hoyata kegma arofasindadir va bas veran tendensiyanin bu ciir davam
etmasi naticasinds bu problem yaxin galocokdos reallasa vo 6lkaya ciddi manfi tasirlor gostara
bilor. Hazirki vaziyystdo iso 6lkoni neftdon tamamilo tocrid olunmus vaziyystds tosovviir
etmok demo olar ki, miimkiin bels deyil.

Neftin kegmis inkisaf tarixina nazor salsaq aydin olar ki, comiyyatin va 6lkonin inkisafi halo do
neftdon asilidir, nainki ayrica gotiiriilmiis mohsullardan. Natico olaraq bugiinkii realliq onu
gostarir Ki, yaxin golocokda resurs qithigi daha da boyiiys bilacok. Bu mosalonin bir ¢atinliyi do
ondadir ki, neft vo Qaz resurslart (ehtiyatlar1) yer kiirosindo qeyri-barabor sokilds
paylanilmigdir. Daha ¢ox ehtiyaci olanlara neft vo qaz ¢atmur, bazi orazilords ise neft vo qaz
lazimindan daha ¢ox istehsal edilir. Bagqa ciir desak, iqtisadiyyati giiclii olan 6lkalords resurs
qithigi miisahida olunur vao buna goéra do onlar digor dlkalorin ehtiyyatlarina da sahib olmaq
istoyirlor. Bu situasiya ke¢misdo olan miiharibalorin asas sabablorindon bir kimi sayilib,
homginin goalocak illards do olmasi miisahids oluna bilor.

Neftin diinya dlkalarinin siyasetine, diger dlkalorlo miinasibating tasiri kimi iraq miiharibasini,
Kiiveytds bas veran hadisolori niimunoa ¢okmok olar. Bu halda “kim nefto sahibdir, o diinyaya
sahibdir” sitat1 6ziinii dogruldur. Umumi natica olaraq onu demok olar ki, yasadigimiz diinya
siyasi quruluslardan daha ¢ox asason 2 iinsiiro gora boliiniir: neft vo qaz resurslarina malik olan
vo bu resurslardan istifads edon dévloatlor.

Olkomiz XX osrin ovvallorindon baslayaraq oziinii neft-qaz yataglari ilo tanitmagla neft
biznesinds miistosna olaraq baslica yerlori tuturdu. Azarbaycan 6z daxili vo Xarici siyasatinda
miistaqil olarkon “qara quzilin”- neftin, 6lkonin ¢igoklonmasi tigiin istifado olunmasi genis
sorait yaranacag giiman edildi. Hogigotda iso bu masalo gériindiiyii qodor basit deyildi. SSRI-
nin dagilmasi ilo Azarbaycana miras olaraq , daha diizgiin desom problem olarag, neft-qaz
sonayesinin rifahinin yaxsilagdirilmasi prosesindo maliyys vasaitlorinin olmamast vo bundan
alavs bir sira igtisadi problemlor galmisdi.

Xazar danizinin canub hissasinds yerlogan yataqglardan neft ¢ixarilmasi tiglin lazimi vasaitlarin,
qurgularin olmamasi bu problemi daha da galizlosdirdi. Bu problemls slagodar olaraq 6lkemiz
xarici maliyys dostoyi vo avadaliglarin, qurgularin coalb edilmasinin zaruriliyindon 6z
resurslarint qorbi kompaniyalar ilo boliigdiirmaya macbur oldu va bu da bir asrdon do ¢ox bir
zaman ovval bas vermis tarixi hadisonin tokrar edilmosino gotirib ¢ixardi. XX yiizillikdo
oldugu kimi Azarbaycan Respublikasi, homginin Xozor regionu yeno siyasi elitalar arasinda
olan miibarizalorin markozindos yer aldi. 20-don artiq Slkolorin siyasi maraqlarmin bir-birins
zidd olmasi naticasinds galiz ¢atinliklor yaranmigdir.

Tadgiqat¢ilarin prognozuna gora ndvbati asrdo Azorbaycan Respublikasinin Xazor otrafi
karbohidrogenlorin ixracina gors diinyada aparict yerlordon birini tutmaq ehtimali var. Amma

THE CAUCASUS 37 [
ECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS [




ISSN: 2298-0946, E-ISSN: 1987-6114

-
SEPTEMBER VOLUME 45 ISSUE 06

bu prognoz daha sonralara aiddir, cari voziyyotds iso Xozar donizi 6z ehtiyatlari, iqtisadi
vacibliyi ilo bir ¢ox siyasi masalalarin halli tiglin agar rolunu oynayir.

Indiki zamanda BP, Exxon Mobil, Unical, Statoil, Chevron, Lukoil kimi 30-dan artiq neft
sirkotlori vo bir sira xirda sirkatlor do daxil olmagla Xozar regionunda neftin ¢ixarilmasi
istigamatinda genis istirak edir Vo shamiyyatli islor goriirlor .

Ogor xarici geologlarin verdiklari molumatlara v onlarin taqdim etdiklori sanadlars asaslansaq
belo gorara golorok deys bilarik ki, Azarbaycan Respublikasi oarazisindo yerloson Xazor
danizinin dorin qatlarinda 40-200 milyard barrel neft mévcuddur. Onlarin verdiklori malumata
asason iss Soudiyys Orobistaninda bu rogem bizim Respublikada olan neft ehtiyatindan bir
gadar artiq, yani 260 milyarda barabardir.

Natica: Diinya geosiyasatindo neft Sonayesinin tendensiyasinin inkisafi osas perspektivli
mosalalordon biridir. Ekoloji-siyasi sferada da bu tendensiyalar 6z oksini tapmigdir. Bu
tendensiyalara asagidakilar aiddir:

1. Artiq asanligla neftin ¢ixarilmasi asri bitir, neftin sonraki asgkar olunmasi, ¢ixarilma prosesi
daha goliz soraitdo, ekoloji va geoloji soraitdo prognozlasdirilir. Misal olaraq, Arktika vo
Antraktida kimi dorin okean sularinda yerlogon gostora bilorik .

2. Neftin ¢ixarilmasina sorf olunan maliyys vasaitlori ekoloji standartlara vo géstarislora amal
edilmadiyi halda arta bilor. Bunun naticasinds do neftin giymatinin miintozom sokildo artmasi
bas veracak.

3. Neft 6z yerini qaza veracok, diinya miqyasinda enerji ehtiyyatinin tomin olunmasinda qazin
rolu xeyli artacaq, bu halda da ekoloji balansin doyismasi prosesi bas veracok. Artiq bazi
aparict neft kompaniyalarinda, misal olaraq BP, Shell kimi iri sirkastlords ¢ixarilan gazin
hacmi, karbohidrogenlarin hacmindan 40 % ¢oxdur.

4. Bir miiddat sonra elm va texnikanin inkisafi ekoloji sferaya zarorli tosirinin garsisini almaq
iclin rasional olmayan enerji resurslarindan sabab olacag. Bunun naticasindo do neft
ittifaglar1 enerji ittifaglarina ¢evrilocok .
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XULASO

Tsiklopentan vo homoloqu Metil-tsiklopentan molekulunun oksidlosdirici dehidrogenlogmasi
reaksiyasi aparilmis vo torafimizdon dien karbohidrogenlorinin alinmasi istigamatinds effektiv
bir alinma iisulu kimi 6z tocriibi tosdiqini tapmigdir. Miiayyan edilmisdir ki, (CL) klinoptilolit
mineral1 tizorinds aparilan ion miibadilasi har iki homoloq tiglin ortaq katalizatorun sintezino
sobob olmusdur. Klinoptilolit mineralinin (Cu,Zn,Co,Cr) kationlari ils verilmis faiz nisbatlori {
Cu2+ (0.5 mas.%), Zn2+ (0.2 mas.%), Co 2+ (0.1 mas.%), Cr 3+(0.1 mas.%)} reaksiya
yolunun uygun dien karbohidrogenlorinin alinmasi istigamatinds yonlandirilmasinda, se¢ilmis
katalizator kombinasiyasinin on effektiv olmasinda 6z tocriibi tesdigini tapmisdir. Malum
olmusdur ki, klinoptilolit vo onun ayri-ayriligda kationlarla omolo gotirdiyi kombinasiyalar
miixtalif ciir katalitik aktivlik gostorir.Beloki, aktiv markazlorin qruplasdirilmasi vo dissosiativ
adsorbsiyali oksigen atomu ilo kationlarmn birlosmasi reaksiya mexanizmlorinin miiayyan
olunmasinda shamiyyatli rol oynayir. Reaksiyanin atmosfer tozyiqi vo havanin molekulyar
oksigeni istiraki ilo getmasi osas listiin cohatidir.

Acar sozlor: Tsiklopentan, Metil-tsiklopentan, tsiklopenten, tsiklopentadien, metil-
tsiklopenten, metil-tsiklopentadien, klinoptilolit.

Giris: Klinoptilolit ilk avvalor yunanca "oblique feather stone™ monasi "ayri lalok dasi" adinm
verir, ¢iinki mineral "ptilolitin" monoklinik fazas1 oldugu diisiiniiliirdii (" oblique ptilolite "da
oldugu kimi), lakin daha sonra oavvallor adlandirilan mineralin mordenit oldugu tasbit edildi,
naticada ptilolit ad1 artiq istifado edilmir. Tabii olaraq meydana ¢ixan an faydali seolitlordon
biri olan Kklinoptilolit, Kimyavi bir olok, gaz vo goxu uducu adsorbent kimi tatbig olunur. Bu
ciir tatbigetmoalara uygunluq ¢ox miqdarda moasama boslugu, haddindan artiq temperaturlara
garst yiksok miigavimot vo Kimyavi cohotdon neytral osas quruluslu olmasidir. Yiiksok
adsorbsiya saviyyasi, ion miibadilasi gabiliyyati, kataliz, dehidratasiya aktivliyi kimi asanligla
formalasan xiisusiyyatlori klinoptiloliti sonaye shomiyyatli istehsalinda vacib edir [1].
Odobiyyat molumatlarindan malum oldugu kimi klinoptilolit mineralinin kristal qofosi u¢ agiq
sokildo yerlogon kanaldan ibaratdir; A, B va C. Bu deyilonls polihidron modelinds, mineralin
struktur fragmenti ilo rmiibadils kationlar1 arasinda miinasiboatds 6z oksini [2].

Bu sobobdon naften karbohidrogenlorinin  katalitik oksidlosdirici  dehidrogenlosma
proseslarinin effektiv hoyata kegirilmasi magsadi ilo yiiksok aktiv va selektiv katalizatorlarin
alinmasinda seolit katalizatorlariin totbiqi bdyiik maraq dogurur.Seolitlorin tursu xassalarinin
karbohidrogenlorin g¢evrilmosi reaksiyalarinda todqiqi goéstormisdir ki, bu zaman ayri-ayri
reaksiyalarin intensivliyi seolitin strukturundan, daxil edilmis metal kationunun tobistindan,
katalizator sathindo Brensted vo Liiis tursu markazlorinin nisbatindon, onlarin qatiligindan vo
qiivvatliliyindon asilidir.Kegid elementlorinin kationlar1 (Cu?*, Co?*, Pd?*, Zn?*, Sn?*, Fe?*
Cr?* vo. s.) ilo modifikasiya olunmus sintetik - A, X, Y va tobii — klinoptilolit, mordenit
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seolitlorinin naften karbohidrogenlarinin (tsiklopentan, metiltsiklopentan va.s.) oksidlosdirici
dehidrogenlosms reaksiyalarinda katalitik aktivliyinin dyranilmasi gostormisdir ki, molekulyar
oksigen istirakinda bu katalizatorlar {izorindo naftenlorin dorin oksidlosmasi (COy),
oksidlosdirici dehidrogenlosmasi, parsial oksidlosmasi vo destruktiv oksidlosmasi bas verir.
Osas diqqat yetirilosi magamlardan biri katalizatroun masamalarinin 6lgiistidiir.Katalizatorun
mosamolarinin 6l¢iisii prosesin katalizatorun xarici sathinds hoyata kegirilmasini tomin
etmolidir.ilkin aparilmis todgiqatlar gostordi  Ki, tsiklopentan vo metil-tsiklopentan
karbohidrogenlorinin uygun tsikloolefinloro oksidlosdirici dehidrogenlosmo reaksiyalarinda
nisbaton yiiksok aktiv katalizatorlarin axtarisini masamolarinin 6l¢iisii karbohidrogen molekulu
ol¢iistindan az olan darmasamali seolitlor asasinda aparmaq moqsadouygundur.

Tsiklopenatn vo metiltsiklopentanin oksidlosdirici dehidrogenlogmosinds katalitik sistemdo
istirak edon komponentlorin rolu, adsorbsiaya olunmus tsiklopentan vo metiltsiklopentan
molekulu ilo miibadils kationlarinin enerjisi sayasindo dissosiasiv adsorbsiya olunmus oksigen
atomu ilo birlogmasi asagidaki tonliklo ifado oluna bilar [3,4]

1
=30 +500)

Burada 500 kC/mole — oksigen molekunun dissosiasiya enerjisi, Qads —sothdo oksigenin
adsorbsiya olunmasi {igiin lazim olan istilik miqdari.; qads(Cu)=478 kC/mole, Qads(Zn)=240
kC/mole , gads(C0)=418 kC/mole , Qads(Cr)=753 kC/mole. Oksigen atomu ilo katalizatroun
omolo gotridiyi rabito enerjisi; qo(Cu)=489 kC/g-atom, go(Zn)=370 kC/g-atom , go(C0)=459
kJ/g-atom , qo(Cr)=612 kC/g-atom [5].

Metiltsiklopentan hoalgoesinin tsikloheksan va benzol halgesine boyiimasi iiglin metal sahalor vo
tursu protonlarin olmasi vacibdir. Halgonin bdyilimosi reaksiyasi yiiksok aktivasiya enerjisi
tolob edir vo bu reaksiyanin an az ehtimal olunan mexanizmins uygundur. Metilsiklopentan
molekulu araliq karbonium ionunun meydana golmosi ils, Cs halgesinin protonlagmis
tsiklopropan hoalgoasi olan bir izomerina ¢evrilo bilor.Sonda C-C olagessinin agilmasi, Cs
ionunun halgovi quruluslu ikincili bir iona g¢evirilmasina gotirib ¢ixarir. Bunu asagidaki
reaksiya tonliyinda goras bilarik [6].

HO
CH,
e )
®- u C\\r /CHZ ~CH_
~ o~ Hz? CH,
H, CH, H, CH l
H,C— CH, H,C— CH, CH,

Isin vacib shomiyyatli olmasi onun atmosfer tozyiginds vo havanin oksigeninin istiraki ila
aparilmasidir.Bu zaman metilsiklopentan fraksiyasinin, (katalizatorlar) vo atmosfer tozyigindos
dehidrogenlosdirilmasinin  ilkin  morhalosinds, metilsiklopentan  fraksiyast  {izorindo
hesablanmis metilsiklopentadienin meydana galmasina sobab oldugu miisyyan edilmisdir. Bu
ixtira yeni bir katalizatorun meydana golmoasi ilo olagolidir hansi ki, bu katalizator metil-1,3-
siklopentadien istehsali ii¢iin metilsiklopentanin katalitik dehidrogenlosdirilmasindo istifado
edilir [7].
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Tacriibi: Malum ion-miibadilo metodu ils katalizator hazirlanmisdir. Azorbaycanda tabii yolla
tapilan klinoptilolit (kristallinit, 84%) vo miixtalif metal ionlar1 ilo miibadilo mohsulundan
istifade edilmisdir.ilkin morhalodo seolitlorin H* formalarinin almaq {iciin, 120-150°C-do
qurudulmus seolitlari avvalca tighogazli kolbada 2N NH4Cl (NH2sNO3) mohlulu ils ti¢ dafa, har
dofo iki saat olmagla 80-90°C temperaturda ion miibadilo iisulu ilo onlarmn NH4* formalar
almmusdir. Sonra bu niimunalor Cl - (NO3") ionlarindan yuyularaq 80-120°C — do bes saat
miiddatinds quruducu skafda qurudulmus ve 350- 400°C va 500-550°C temperaturda 3-5 saat
islodilmoklo  onlarn  H* formalar1  alimmisdir. Tobii  seolitlor osasinda metalseolit
katalizatorlarini sintez etmoazdan avval tobii seolitlor dealiiminiumlasdirilmisdir. Bunun {igiin
donalarinin 6lgiisii 0,25 — 0,63 mm olan fraksiyadan 50 q gotiiriiliir litrlik kolbada 1IN HCI
mohlulu ilo 95-96°C temperaturda 2 dofo hor dofo iki saat olmagla islonmis, yuxarida
gostorilon tisulla ardicil olaraq yuyulmus, qurudulmus vo termiki islonmisdir. Bundan sonra
tabii seolitlor NH4Cl mohlulunda isladilmokls yenidon dekationlasdirilmigdir.

Alinmis fraksiya 300°C temperaturda, (15 ml/doq) hava axini altinda, 3 saat miiddatindo
termiki islonmisdir.Katalizator 300°C temperaturda 2 saat miiddetinda (10ml/daq) Hz qaz1 ilo
reduksiya etdirilir sobob yigilan karbonun qarsisii almaqdir. Reaksiya  320-400°C
temperaturda vo atmosfer tozyiqi altinda aparilmisdir.Tsiklopentan vo metil-tsiklopentan
buxari (Aldrich, 99.5%) hidrogen buxar1 vasitasilo (imumi gazin hacmi siirati 15ml/doq) U-
formali reaktora dasmir (reaktorun xarici diametri 8mm).Reaktor elektrik qizidirici sobaya
yerlosdirilmis vo avtomatik temperatur Olgonlo tochiz edilmisdir.Tsiklopentan vo metil-
tsiklopentan buxar1t hava ilo qarisaraq reaksiyaya daxil olmaq tigiin reaktora daxil olur vo
katalizatroun istiraki ilo reaksiya mogsoadli mohsullarin alinmasi istiqgamatinds gedir. Burada
temperaturun stabil saxlanilmasi osas sortdir vo reaktor markazina yerlosdirilmis termociitla
birbasa potensiometrda oxunur.Xromatoqrafin normal is rejimi miioyyan olunduqgdan sonra
altiyollu  kranin yolunu doyismoklo gqarisdiricidan tsiklopentan vo metil-tsiklopentanin
verilmosi hoyata kegirilir. Termostatik skafda hava vo reaksiyaya daxil olan madds buxarimnin
miioyyon olunmus axini garisir vo altiyollu krandan kegmoklo reaktora daxil olur. Reaktordan
cixan reaksiya mohsullart vo reaksiyaya girmomis tsiklopentan vo metil-tsiklopentan
soyudulan tutucuya yigilir, azot, reaksiyaya girmamis oksigen vo reaksiya naticasinds alinan
qazlar tutucudan kegorok atmosfers ¢ixir. Reaksiya baglangicindan sonra hor 30 dagigadan bir
dovrii olaraq altiyollu krani gevirmoklo niimunogétiiriicii ilgokdon reaksiya mohsullarinin
niimunasi analiz {iglin qaz xromatoqrafa “Agilent 7890” vo “Agilent 5975” Kkiitlo
spektroskopiyali va kapilyar kolonkalt HP-5MS (uzunlugu, 30m) verilir.

Notica: Eyni reaksiya soraitindo tsikopentanin vo metil-tsiklopentanin  oksidlosdirici
dehidrogenlosmasi lizro todgigatlardan goriiniir ki, daxil edilon metal kationlarindan asili
olarag dien karbohidrogenlorinin alinmasi istigamotindo reaksiya selektivliyi asagidaki
ardicilliq tizra doyisir:(Cadval 2. tacriibo Ne 2,3,4,5,9,10,11,12). Cr>Co>Cu>Zn
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Sakil 1. Metal kationlarin tabistinin tsiklopentadienin va 1.3 metil-tsiklopentadienin ¢iximina
tasiri.

Codvalo osason katalitik sistemlordo komponentlorin optimal nisbati: kationlarin birinin
qatihi@min sabit saxlanilmasi ilo digorlorinin  qatihigimi  doyismok yolu ilo agskar
edilmisdir.Katalizatorun torkibindaki, kationlarin konsentrasiyasini artirdigda
tsiklopententadien vo metil-tsiklopentadien ¢iximi asagi disiir vo parsial oksidlogsmo
mohsullarinin  ¢ixmm1  artir.  (tocrilba  Ne  6,13).  Aktiv Kkatalizator tizorinds reaksiya
temperaturunun mohsulun giximina tasiri vo prosessin selektivliyi todqiq olunmusdur.

Cadval 1. Modifikasiya olunmus tabii Klinoptilolit seoliti ilo kationlarin amalo gatirdiyi
katalizatorun  katalitik aktivliyi tsiklopentan vo metal-tsiklopentanin  oksidlagdirici
dehidrogenlosmasi misalinda gostorilmisdir.

Konversiya Reaksiya mahsullarinin ¢iximi , A, %
Neo |Katalizator Metil- Selek
Tsiklopentan(C | tivlik | CsHs CsHe CsH7- | CsHs | CeHio | CeHs | CO
sHo —CH3) S, % | Tsiklo | Tsiklope CHs - Tsiklo | Benz 2
X, % penten | ntadien M- CHs | heksen ol
tsiklop | MTsi
enten | klope
ntadi
en
1 |CL 8,9 28,1 0,5 0,8 2,6 2,5 1,3 0,7 0,5
2 | CLCr 40,1 34,9 3,5 2,4 10,6 14,0 57 1,8 2,1
02)
3 |CLCo 38,8 34,0 2,1 15 9,2 13,2 4,3 2,7 53
02)
4 | CLCu 25,3 52,2 1,8 0,8 53 9,4 4,1 19 2,0
(0,5)
5 | CLZn 17,6 21,6 0,9 0,4 3,3 3,8 3,7 4,2 1,3
0,2)
6 | CLCuZn 50,0 51,8 2,8 6,3 5,8 25,9 3,4 1,1 | 47
Co
Cr(2:2:1:
0,5)
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7 | CLCuZn 75,8 55,8 15 4,8 17,0 42,3 4,3 2,0 3,9

Co

Cr(0,5:0,

2:0,1:0,1)

Konversiya Selek Reaksiya mahsullarinin ¢iximi, A, %
_ Tsiklopentan(C | tivlik CeHe CeHe co,
Katalizat shiio) S, % Tsiklopenten Tsiklopentadien
or X, %

8 | CL 8,2 7,3 7,5 0,6 0,1
9 | CLCr 15,4 19,5 6,7 3,0 57

(0.1)
1 |CL 16,4 19,5 7,6 3,2 5,6
0 | Co(0.1)
1 |CL 7,1 22,5 3,1 1,6 2,4
1 | Cu(0.5)
1 |CLZn 1,7 17,7 0,9 0,3 0,5
2 | (0.2)
1 | CLCuZn 20,6 33,0 10,9 6,8 2,9
3 | Co

Cr(2:2:1:

0,5)
1 | CLCuZn 25,3 34,8 25 8,8 14,0
4 | Co

Cr(0,5:0,

2:0,1:0,1)

Codvoldon goriindiiyli kimi katalizatorun torkibine daxil edilmis kationlarin optimal qatiligi
(Cu**—0,5%; Zn**—0,2%; C0**—0,1%; Cr**—0,1%) vo reaksiyanin optimal soraiti
tsiklopentan iigiin (T= 380° C, v = 2000 h},CsH10: O2: No= 2:1:3,7), metil-tsiklopentan iiciin
(T=360°C, v=1500h", CeH1z: O2: Nz= 1,74:1:3,72) secilmisdir. Tsiklopentadien vo Metil-
tsiklopentadien ¢iximi iso miivafiq olaraq 8,8% vo 42,3% olmusdur.
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Sakil 2. a) Tsiklopentadienin 1Q spektri; b) Metiltsiklopentadienin 1Q spektri.

Miioyyan olunmusdur ki, tsiklopentan vo metil-tsiklopentan seolit katalizatorlar1 tizorinds doarin
oksidlosdirici dehidrogenlosmaya maruz qalir vo yalniz dar masamali seolitlords ( mordenit va
Klinoptilolit) dien karbohidrogenlorinin alinmasi istigamatinds selektivlik gostorir.Yuxaridaki
cadvalo osason deys bilarik ki, tsiklopentan molekulu metil-tsiklopentan molekulundan fargli
olaraq klinoptilolit seolitinin daxili kristallik bosluglarina daha ¢ox niifuz eds bilir vo buda
tsiklopentanin  metil-tsiklopentan ilo miigayisodo dien karbohidrogenlorinin  alinmasi
istigamotindo oksidlogdirici dehidrogenlosmasi reaksiyasina torof yonalmasine az aktivlik

gostarir.
)= =7

Tsiklopentadien Tsiklopentan Tsiklopenten
CHs= (|:H3 CHs=
1
\ ::>®
Metiltsiklopentadien Metiltsiklopentan Metiltsiklopenten

Tocriibi olaraq miioyyan edilmisdir ki, tsiklopentanin oksidloegdirici dehidrogenlogmasinda
tsiklopenten vo tsiklopentadienin alinmasi ardicil morhalalor {izro bas vermir.Tsiklopentan
molekulunun Klinoptilolit sathindoki kationlarla goriismasi ehtimalindan asili olaraq reaksiya
paralel sokilds, tsiklopenten vo tsiklopentadienin alinmasi istiqgamatindo gedir. Bu deyilonlori
metil-tsiklopentan molekulunada samil etmak olar.
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KORPORATIV SOBOKOLORDO MOLUMATLARIN EMALI
SISTEMININ ONGOLODAVAMLILIQ GOSTORICILORININ
YAXSILASDIRILMASI

Mehdiyeva A.M., Baxtiyarov I.N., Quliyeva S.V.

Azarbaycan Dovlot Neft va Sonaye Universiteti, Baki, Azarbaycan
Email: almazmehdiyeva@yahoo.com

XULASO

Tadqiqatlar naticosindo korporativ sobokolorin vo trafikin faydali vo xidmoti paketlorinin
Otiliriilmosi sisteminin isinin angolo davamlilifinin rogomsal modulyasiya metodlar1 vo effektiv
istifads edon rabits kanalinin is keyfiyyati vo buraxma qabiliyystindon asilig1 miioyyon edilmis
vo angoalodavamliligin artirilmast masalasine baxilmisdir.

Acar sozlor: ongolodavamliliq, korporativ soboko, rogomsal modulyasiya, toshihedici kod
rabita kanali, multiservis trafiki.

Multiservis gobokoalorinin NGN (Next Generation Network) vo FN (Future Networks)
arxitektura konsepsiyasi osasinda innovasiya texnologiyalarindan istifado etmoklo inkisafi
informasiya vo xidmati multiservis trafiki paketlori selinin ongolo davamli korporativ
sobokalorin qurulmasini tolob edir.

Aparilmis todgiqatlar gostormisdir ki, rabito sobokosi operatorundan kanal resursunun icars
edilmasi asasinda yeni korporativ multiservis sobakalorinin qurulmasi vo mdvcud sobokalarin
tokmillosdirilmosinda angolodavamliliq bdyiik ohamiyyat kasb edir. Istifadagiloro multimedia
xidmatlori, masalon, tolob olunan soviyyali xidmot keyfiyyatino (QoS - Quality of Service)
malik [P telefoniya (Internet Protocol), video-telefoniya, video-konfrans kimi real vaxt
servislori toqdim edildiyi zaman icaroys gotiiriilmiis rabito kanallarinin (RK) totbigi onlarin
buraxma gabiliyystindon somorali istifado edilmasi problemini yaradir. Korporativ rabito
sobakalarinde angolodavamliliq xarici vo daxili miihitde yaranan miixtalif angal manbalorinin
(OM) tosiri zamani trafik paketlorindo molumatlarin Gtiirtilmasi, emali vo gobulu sistemi
traktlarinin is qabiliyystini miioyyon edir. Baxilan halda trafik paketlorindos molumatlarin
oOtliriilmosi sisteminin traktlar1 funksional slagodo olan miixtolif kanal elementlorindon ibarat
miirokkob aparat-program kompleksloridir. Todgiqatlar naticesindo miioyyon edilmisdir ki,
korporativ sobokalorin vo trafikin faydali vo xidmati paketlorinin 6tiiriilmosi sisteminin isinin
ongoalo davamlilig1 rogoamsal modulyasiya metodlar1 vo effektiv toshihedici kodlardan istifade
edon rabito kanalinin is keyfiyyati vo buraxma qabiliyyatindon asilidir [1].

Rabito sistemindo paket molumatlarinin keyfiyyotinin molumatlarin qobul edilmasinin angalo
davamliligi, yoni qobul edilmis molumatin Otiirilon molumata uygunlugu ilo
qiymatlondirilmosi lisulu qobul olunmusdur. Molumatlarin gobul olunmasi keyfiyyatini
giymatlondirmok iiglin otiirtilmiis molumatin sohv gobul edilmasi ehtimalindan (Pse) istifado
olunur [2-5]. Bu zaman ongolo davamliligin komiyyot Olgiisii faydali vo xidmoti trafik
paketlorinin Otiiriilon molumatlarinin xarakterindon vo molumatlarin 6tiiriilmasi, emalr vo
qabulu sistemlorinin Gtlirma traktlarinin - struktur-funksional sxeminin is keyfiyyotindon
asihidir. Sistemin ongolodavamliliq saviyyesinin tadqiqi osasinda uzlasdirilmis siizgocdon
istifado edon todqiq olunan angoslo davamli korporativ multiservis rabito sobokalorinin struktur
sxemi toklif olunur. Masalonin qoyulusu nozoro alinmaqla sokildo molumatlarin 6tiiriilmosi,
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emali vo qobulu sistemlorinin &tiirmo  traktlarinin = struktur-funksional sxemi toqdim
olunmusdur.

. : o
Ut by B b0 [ SER deloder || R S PQ =>
% EFE » »* Ugwe (2, by) 111

TSR

Sokil. Molumatlarin 6tiiriilmasi, emali vo gobulu sistemlorinin 6tiirms traktlarinin imumi
struktur-funksional sxemi

Umumi sxem asagidaki miihiim funksional bloklardan ibarotdir: Signal-kod konstruksiyali
(SKK) dekoder demodulyatordan, kanal vo manipulyasiya kodunun dekoderindan ibarat olub,
elo qurulur ki, gobul sohvi ehtimali minimum olsun va biitiin bunlara vahid qurgu kimi baxilir;

Otiirma vo ya razilasdirma amsali Kys (W) olan razilasdirilmis siizgoc (RS) molum formali
signalin angsl fonunda ayrilmasi tigiindiir. Bu silizgoclor optimal olub, ¢ixisda signal-kiiy
nisbatinin (SKN) (SNR, Signal Noize to Rate) maksimum qiymatini tomin edir.

u(r,) qiymatlorini I1(0,1)-lo miigayiso edon poroq qurgusu (PQ). Bu zaman qobuledici s(t)
signal etalonunu vo I1(0,1) hiidud qiymatini yadda saxlamalidir.

Trafik paketlori sistemdo yigildigdan vo ayrildigdan sonra signal moalumatlar soklindo RK ilo
otiiriiliir vo ona miixtolif OM-lor tesir gdstorir, naticods otiiriilon signal tohrif olunur vo
gobuledicido miioyyan xota ilo barpa edilir. Bu ciir xatalarin sobabi RK-da signalin ona tosir
gostoron tohriflor vo angollar kiitlosine moruz qalmasidir.

Baxilan halda forz edirik ki, RK-ya additiv, impuls, homg¢inin multiplikativ ongallor tosir
gostorir. Ongal monbolorinin tosir xarakterindon asili olaraq, faydali signal ilo comlonan
additiv angal - N_(t) vo multiplikativ angal - N  (t) - forqlondirilir.

Lakin molumatlarin 6tiiriilms sisteminin real traktlarinda hom additiv, hom do multiplikativ
ongollor tasir gostorir. Bu soraitdo forz edok ki, otiirlilon vo tohlil edilon signal zamana goro
[O,T] intervali ilo mohdudlanir vo spektral sixligi N, olan multiplikativ vo additiv angallor

soraitindo otlriilir. Bu o demokdir ki, b =by,b,...b, simvollar1 gondarilorkon qobul edilon
gorginlik asagidaki sokilds olacaqdir:

S(t,b)=N_(t)-U(tb)+N, (@) ,0<t<T, Q)

burada u (t,b) - t- zaman aninda informasiya vo xidmati trafiklorin ikilik kod osaslh faydali b,
, b, ={0,1} signalidir.

Otiirmo sistemlorinin traktlarinin ®M-lorin tosiri soraitindo verilonlorin tohrif olunmasindan
yaranan ongallordon miihafizo soviyyesinin qiymatlondirilmosi modeli osasinda odadi
hesablamalar yerina yetirilmis vo rabito kanalinin buraxma qabiliyyatinin verilmis qiymatindo
paketin tohrif olunmasi ehtimalinin signal-kily nisbatindon asililigi qrafiki qurulmusdur.
Miiayyon olunmusdur ki, SKN-nin artmasi paketlorin tohrif olunmasi ehtimalinin azalmasina
gotirib ¢ixarir ki, bu da &tiirmo sistemi traktlarinin ongolodavamliliq soviyyesi vo rabito
keyfiyyatinin toloblarins cavab verir.

Tadqiqgatlar naticosindo gosdon yaradilmayan oangollorin tosiri soraitindo isloyon molumatlarin
Otiiriilmosi  sistemindo koherent qobul zamani ongolo davamliliq xarakteristikalarinin
qiymotlondirilmosi iigiin riyazi model toklif olunmusdur [6]. Islonilmis RM modulyatorun
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sintezinin is alqoritmini, dekodlama metodlarini, modemds M-RSK effektiv modulyasiya
sxemini vo Rid-Solomon kodlarini nozoro alir. Qobuledicinin energetik xarakteristikalari
nazars alimmaqla modemin gobulunun angolo davamliliq xarakteristikalarini qiymotlondirmak
ticlin inteqral ifadslor alinmisdir.

Toklif edilmis riyazi modelin adekvatligini toyin etmok ticliin molumatlarin Otiiriilmasi
sistemindo modemlarin gostoricilorinin rabita sistemlorinin hesablanmasi vo modellosdirilmasi
ucun tatbiq olunan Communications Toolbox paketi vo standart MATLAB miihitindon istifads
etmoklo modellosdirilmasi yerino yetirilmisdir. Modellosdirmo noaticasinde M-RSK
modulyasiya rejimlori vo Rid-Solomon kodlari istifads olunmaqla BERTool bazasi asasinda
otlirmonin bit siirotinin gostoricilarinin verilmis diapazonu {igiin P,_, = F[SNR(E, k)] qrafiki

asililigi qurulmusdur. Kodlanmis signallar otiirtilorkon -in signal-kiiy nisbotindon asililiq

PBER
grafiklori multimedia xidmatlori gostarilorkon kodlama omsali r, > 050 artdigda bit sohvlorinin

ehtimali omsalinin saviyyosinin yaxsilasmasini niimayis etdirir.
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ULTRASOS SENSORUN KOMOYI ILDO MOSAFONIN TOYIN
OLUNMASINDA QEYRI SOLIS MOLUMATLARIN FAZZIFIKASIYA
VO DEFAZZIFIKASIYASI

Xudaverdiyeva M.O.
Azarbaycan Dovlat Neft vo Sonaye Universiteti. E-mail: khudaverdieva62@mail.ru

XULASO

Olgmo cihazlar1 texnoloji obyektloro vo istehsalata nozarot sistemlorinin on vacib
komponentloridir  (hissaloridir). Onlar (Ol¢mo cihazlar1) &lgiilon  kemiyyatlorin  cari
parametrlorini toyin edon on sado &lgmo vasitolordon - sado algoritmlorin icrasiidars
olunmasindan bir sira problemlorin diagnostikasinda,olgiilon informasiyanin gevrilmasinds va
s. cox funksiyali avtomatlasdirilmis vasitalarine gevrilirlor. Olgmo cihazlarinim ¢ox funksiyali
olmas1 mikroelektronika texnologiyalarinin inkisafi sayasinds vo onlarin mikrokontrollerds
yigilmasi vo totbigindon sonra bas verdi, bu da siirotin artmasi vo enerji somaraliliyinin
yiiksalmasina gatirib ¢ixartdi.

Acar sozlor: fazzifikasiya, defazzifikasiya, mikrokontroller, geyri-salis ultrasas sensor.

ABSTRACT

Measuring devices are the most important components of technological facilities and
production control systems. They (measuring devices) are one of the simplest measuring
instruments that determine the current parameters of the measured quantities - the
implementation of simple algorithms, control in the diagnosis of a number of problems, the
conversion of measured information, etc. become multifunctional automated tools. The
versatility of measuring devices was made possible by the development of microelectronics
technology and their assembly and application in microcontrollers, which led to an increase in
speed and energy efficiency.

Keywords: fuzzification, defuzzification, microcontroller, fuzzy ultrasonic sensor

Giris: Olgmo cihazlar1 texnoloji obyektlorin vo istehsalata nozarat sistemlorinin on vacib
komponentloridir. Olgmo cihazlari lgiilon komiyyatlorin cari parametrlorini tayin edon on sado
O0lcmo vasitolordon ibarstdir ki, bunlar da sado alqoritmlorin icrasi, idaroetmoado bir sira
problemlorin diagnostikasi, dl¢iilon informasiyanin ¢evrilmasi va s. kimi funksiyalar1 yerino
yetiron c¢ox funksiyali avtomatlasdirilmis vasitolors cevrilirlor. Olgmo cihazlarinin ¢ox
funksiyali olmasi mikroelektronika texnologiyalarmin inkisafi sayssindo vo onlarin
mikrokontrollerde yigilmasindan vo totbiqindon sonra bas verdi vo bu da siirotin artmasi vo
enerji somaraliliyinin yiiksalmasina gatirib ¢ixartdi. Aktual olan o faktdir ki, miisyyan soraitdo
sensorun muxtariyyatinin olmasi, sistemin dayanmasi rejiminds do xarici parametrlorin
geydiyyata alinmasmna imkan verir. Yoni sistemin dayandigi anda vo miivafiq gic
manbalarinin mévcudlugunda, sensor miioyyan bir ehtiyat geydedici cihazina gevrilir. Sonaye
soraitindo mosafodon 6l¢mo sensoru kimi miixtolif nov ultrases 6lgma cihazlar istifado olunur
ki, onlarin da tosir imkani 6lgma obyektindon ultrasas impulslarinin oks olunan siialanmasini
Olcmays asaslanir. Bu clir cihazlarin sads nliimunslarindon biri 6tiirticli va gobuledici rolunu
oynayan pyezorezistiv geviricilordir [2]. Masafonin toyin edilmasinin asas prinsipi agsagidaki
addimlar1 ohato edir: 1) ultrasos tezliyindo impuls ¢eviricinin siialanmast 2) oks olunan
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impulsun sensor torafindon obyektdon alinmasi; 3) impulsun emissiya ani ilo aks olunan ikiya
boliinmiis impulsun alinmasi ani1 arasindaki zaman forqinin toyin olunmasi (impulsun ikigat
kegmosi). Olgma prosesino nozarat vo dlgmo avadanliginin parametrlorinin toyin edilmosi,
Olgmolordo yiiksok xottiliyi tomin edon bir mikrokontroller torafindon hoyata kegirilir.
Qeydiyyatda vo islonmods ziddiyyat 6lgma siirotidir, buna goro do taymerin optimal tezliyi
sos-kiiyo hassasligl vo ultrasos rogslorinin (vibrasiyanin) havada sénmosini zoiflomo meyarini
asas gotiirarak segir. Nozori cohatdon asaslandirilmis optimal tezlik 40 kHz-dir.

Qeyri-salis verilonlorin fazzifikasiya vo defazzifikasiya bloklari: intellektual platformanin
totbiqi vo mashur alimlorin istifads etdiyi metodlarin aragdirilmasinin aktualligi todqiq olunan
problemin toloblori vo toqdim etmo formalari barodo aydin bir fikir formalagdirir. Agill,
intellektual bir sensorun qurulusuna asagidaki funksional bolmolor daxildir: takt impulslari
generatoru, real vaxt sensoru, mikrokontroller, ultrasos sensoru, flash kart saxlama cihazi vo
sistemlorin idaroetmo sistemi {i¢iin interfeys vo rabits cihazi.

Ultrasos 6lgmo cihazi iiclin agilli bir platformanin togkilindo vacib bir olave geyri-salis
qaydalar1 totbiq edon mikrokontrollerdir. Mikrokontrollerin asasini1 fazzifikasiya bloklar1 [1],
hall yollari, defazzifikasiya vo homg¢inin molumat bazasi togkil edir. Fazzifikasiya hoqiqi
skalyar qiymatin geyri-solis bir gqiymoto gevrilmasi prosesidir. Qeyri-salis doyisonin miimkiin
doyorlori rogomlerlo deyil, dil terminlori ilo ifado olunur, adlamir. Ugbucagli vo ya trapes
moansubiyyat funksiyalari daxil olan signallar1 ifado etmok {igilin istifado olunur. Fazzifikasiya
bloku salis kemiyyatlori geyri-salis kamiyyatlora ¢evirir, onlarin qiymatlori lingivistik ifadalor
soklindo bilik bazasinda ovveolcodon toyin edilmisdir. Qorarlar bloku, qeyri-salis giris
molumatlarin1 qeyri-solis olan idarsetmo signallarina g¢evrilmok iiciin molumat bazasinda
miioyyon edilmis qeyri-solis sorti qaydalara uygunlagdirmaq {i¢lin nozords tutulmusdur.
Defazzifikasiya bloku qeyri solis komiyyatlori (dil terminlori kimi) qorar blokundan obyekto
nozarat etmak ii¢iin istifads olunan salis kamiyyata ¢evirmok ii¢iin nazords tutulmusdur.Olgma
zamani ig¢i orqaninin manedyd olan mosafosini Olgorkon oldo edilon kritik voziyyatlorin
qiymatlori geyd olunur vo cadvale daxil edilir.

Belo bir kritik voziyyatin bir nlimunasi: gqoza vo ya gozadan 6ncoki voziyyot anindaki mosafo
30 mm va bir ugursuzluq miimkiindiir. Agill1 bir sensor ti¢lin har hansi bir ugursuzluq olub vo
ya olmamasi vo onun avvalcodon geydiyyati, bu voziyyotdo mosafodon o6lgorkon miioyyon
etmok ola bilor.Bu zaman hadisolor miioyyon bir ehtimal (doraco) ilo prognozlagdirilir.
Layiholondirilon sistemdos giris doyisoni, gostorilon maneaya qadar olan masafs, ultrasss olgmo
cihazi-sensoru torafindon geyd olunur. Giris signallari linqivistik terminlor ti¢lin toyin olunmus
interval ultrasos sensorun signallarinin minimum vo maksimum qiymatlorindon formalasir [2].
Texniki xiisusiyyatlora gora giris linqvistik doyisonini- "maneayo godor olan masafoni" icazo
verilon gqiymoat haddi 30 ilo 350 mm arasinda miioyyon edirik. Sokil 1-do kritik tohliikoli
zonada masafodon 6lgma naticalori gostarilir. 35 mm-o godar bir ugursuzlugun bas veracoyino
dair tam bir oaminlik yoxdur vo geyd olunmalidir ;,masalon, 110 mm masafs 0.9 doracasi olan
"ugursuzluq" kateqoriyasina uygundur. Bununla birlikdo, 40 mm-don 100 mm-5 godor 1 ranga
toyin edils bilar, yoni bu qiymotlorde ugursuzluq birmonali olacaqdir. 120 mm giymatlorindon
sonra nasazliq 6l¢lilmiis sayilir, lakin “ugursuzluq” terminino uygun mesafo 0-dan 1-o qodor
olan doaracs araliginda olmasi lazim oldugundan hals bas vermomisdir. Bu fakt ugursuzlugdan
ovvalki vaziyyetini qeyd etmok iiclin bir signal yaradir. Mosafo komiyyoti no qodor
boylikdiirso, miivafiqg miiddsto aidiyysti o godor az olur, doraco 0-a meyl edocok vo sensorun
cixis signallarinin gqeyd olunma tezliyi yiiksolir. Naticads, sensorun biitiin 6l¢ii araliginda
ugursuzluq konsepsiyasini oks etdiron geyri-salis ¢oxluq toyin edildi.
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Cox yaximn Yaxin Qaza

T

Sakil 1. Masafa sensorunun geyri-salis ¢oxlugunun tayin edilmasinds linqvistik terminlor.

Qeyri solis gaydalarin moansubiyyat doracasi monsubiyyst funksiyasi ilo miiayyanlosdirilir.
Sakil 1-5 gora 120 mm masafs ¢ox yaxin vaziyyats, 240 mm iss yaxin voziyyoto aid edilir.
Kordinat oxu verilmis funksiyanin maksimal qiymati geyri salis mantigli mikrokontrollerin
daxili reqgistrinin maksimal giymatini tistalomamak fi¢iin tatbiq edilib.Absis oxu tizra giymatlor
owoldon emal olunmus modulun alinmis qgiymotlori ilo uygun olur.0 giymoti izvlorin
yoxlugunu ,0,9 iso miitloq istiraki gostorir. Fazzifikasiya prosesi bir vo ya bir nego giris
funksiyasiin onun giymatina uygun qiymatinin alinmasi ila naticalonir[3].

A
Hoyacan Cox Yaxin Hayacan Qoza
yoxdur yaxin
A A A A A4
0 >
0.15 0.3 0.6 0.75 0.9

Sokil 2. Cixis funksiyalariin elementlori
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Sakil 2-do HCS12 markal1 geyri salis mikrokontrollerds defazzifikasiya prosesi
sadolosdirilmisdir. Har bir geyri-salis mantiqli ¢ixis funksiyasi alava bir funksiya ilo miigayisa
edilmayina imkan verilir.

Giris va ¢ix1s dayisonlarinin ¢evrilmasi intellektual platformada fazzifikasiyanin doqquz [4]
gaydasi ilo ifads olunur va buna uygun naticalor cadval 2-do gostorilmisdir:
Cadval 1. Ultrasas sensorla masafanin geyri salis gaydalar cadvali

Horakotin doyisma giymati | Agar s6zlorin monalari Cixis kamiyyatlori

Asagi Asagi Qeydiyyat yoxdur

Asagi Orta Asagi tezlikdo geydiyyat
Asagi Yiiksok Yiiksok tezlikda geydiyyat
orta Asagl Asag tezlikds geydiyyat
Orta Orta Orta tezlikds geydiyyat
Orta Yiiksok Yiiksok tezlikda geydiyyat

Axtaris minimax metodu ilo hoyata kegirilir, yoni giris funksiyalarinin birlogmalorin
giymatlorindan on boyiiyli miivafiq ¢ixis funksiyasinda gostorilir. Giris dil doayiskanlarinin
totbigi va segilmosi, ¢ixis funksiyasinin iki va ikidon ¢ox oldugu qaydalarla miiayyan edilir. Bu
vaziyyatds on asagi qiymat olds edilir. Sonra biitiin ¢ix1s funksiyalar1 vo miivafiq birlosmalarin
giymatlorindan istifado edorok defazzifikasiya prosesi aparilir, morkozi ¢ixis qiymatlori
hesablanir vo ultrasas sensor dlgmo fiksasiya rejiminin niimunasi alinir.Cixis funksiyalarinin
alinmig qiymotlori dogquz gaydaya goro hesablanan birlosmalorin giymatlori ilo vurulur,
noticalor olavo olunur vo com odadlorin sayma boliintir.  Hadisalorin - vaziyyat
administratoruna vaziyyati vo hadisoni geyd etmok {igiin son odadi giymot vo miivafiq mesaj
flas yaddas kartina géndorilir.idaroetmanin miihondislor {i¢iin catismazligi geyri-solis moantiq
algoritmlarinin translyasiyasi vo layiholorinin progqramlagdirma dilino vo oksino torctimosi,
onlarin dinamik doyismasi va korreksiyasidir [5]. Kod tolob olunan programlasdirma dilino
cevrildikds, programi1 miiayyan bir mikrokontroller {igiin kod halina gatirmak miimkiindiir. Bu
kod sensordan ayri1 olaraq programlanir vo sonra (orarlarin hazir bazast mikrokontrollerin
yaddasina daxil edilir vo sensor yazilmis proqrama uygun olaraq iso baglayir. Omoliyyat
sensorun proqraminda doyisiklik etmok {i¢iin yenidon yazilir.

Natica: Qeyri-solis moantiq nazoriyyasing osaslanan kontroller bazasinda bir avtomatlagdirma
cihazinin elementi kimi ultrasos masafs sensoru iiciin agilli (intellektual) bir platforma dizayn
edorkon asagidaki catismazliglar askar edildi: - SD standartinda ¢ox sayda xattin sobab oldugu
bir flash kartin timumi 6lgiilori; - mikrokontrollerin boytlik gabaritli dl¢iilori agilli sensorun
Olctiloring cavab vermir; - qeyd miiddotini mohdudlagdiran mosafoni qeyd etmok tigiin ayrilmis
yaddasin miqdar kifayst deyil. Masafo sensoru ii¢iin geyri-salis ¢oxlugu, geyri-solis qaydalar
cadvali va fazzifikasiya qaydalarini toyin etmak {i¢iin bir sxem hazirlanmisdir.Bunun ssasinda,
geyri-salis mantiglo mikrokontrollerdo agilli, intellektual bir sensorun islomasi {igiin
alqoritminin blok sxemi quruldu. Aglli bir sensor platformasinin dizayninda bozi
catismazliglar var. Qeyri-SaliS montiq bazasinda intellektual sensor cihazgayirmada |,
avtomobil va aviasiya sanayesinds tothig oluna bilar.
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POLIETILENIN ALINMASI TEXNOLOJi PROSESININ OPTIMAL
IDARO EDIiLMOSI

Camaladdinova Tiikazban
Azarbaycan Dovlot Neft vo Sonaye Universiteti, Azorbaycan
Email: Camaldinova98@mail.ru

ABSTRACT

The article describes the technological process of obtaining polyethylene. It also provides
information on the areas where polyethylene is used. The process of producing polyethylene
and how it is produced is also clarified. At the same time, the technological process of
obtaining polyethylene is clearly explained.

Keywords: polyethylene, polymerization, management, technological process, production

XULASO

Mogaloda polietilenin alinmasimin texnoloji prosesi haqqinda verilmigdir. Homg¢inin
polietilenin istifads olundugu sahoslor hagqinda moalumat verilmisdir. Hom ds polietilenin hansi
maddadon alinmasi vo neca mohsul kimi istehsal edilmasi prosesi aydinlagdirilmisdir. Eyni
zamanda polietilenin alinmasi texnoloji prosesi aydin sokilds izah edilmisdir.

Acgar sozlar: polietilen, polimerlosms, idars olunma, texnoloji proses, istehsal.

Giris: Miihandislik, elm vo istehlak mallar1 sahasindo yeni inkisaf etmis materiallarin
istifadasi indi ¢ox yayilmisdir. Bu materiallara polimer sintetik materiallar da daxildir [3, 2].
Polietilen ¢ox miixtalif mohsullarda istifads edilon termoplastik maddadir. Polietilen istehsali
etilenin polimerlogmasi ilo olur vo monomer haldaki etilendon alinir. Polietilen yumsaq va
elastik, eloca da sort va agir moahsul kimi istehsal edilo bilor. Xarici miihit gartlorina vo nama
qarst davamliliq, rahatliq, zarbays vo saxtaya doziimlilik, dielektrik xiisusiyyatli olmasi ilo
forglonir. ©sason giindalik tolobat mohsullarinda, gablasdirmada, borularda, oyuncaglarda
istifads olunur [1, 2]. Polietilenin ixtira¢is1 alman miithandis Hans Von Pechmann hesab edilir.
O, 1899-cu ildo diazometan arasdirmasi zamani tosadiifon polietileni kosf etdi. Ancaq bu kosf
cox yayilmadi. Polietilenin “ikinci hoyat”t mithandislor Eric Fawcett vo Reginald Gibson
sayasinds 1933-cu ilds basladi.

Diinyada miixtalif texnologiyalar torafindon istehsal olunan bir nega nov polietilen (PE), hom
bir sira xiisusiyyatlorine, ham do totbiq saholorino goéro bir-birindon shomiyyatli doracods
farglanir.

1. LDPE - yiiksok tozyiq vo ya asagi sixliql polietilen, sixliq indeksi - 0,94 q / sm3;

2. HDPE - asa@ tozyiqli vo ya yiiksok sixhight polietilen, sixliq indeksi - 0.94 g/sm?® - dan
boyiik;

3. LLDPE - xatti asag1 sixligh polietilen, sixliq indeki - 0.94 g/sm?® -2 godor.

Miixtolif materiallarin istehsalinda yiiksok tozyiqli polietilenin asas totbiq sahalori gida, koand
tosarriifati, texniki plyonkalar vo boru komorlorinin izolyasiyasidir. Asagi tozyiqli polietilen
gablasdirma va gablarin istehsalinda genis istifado olunur [5, 28].

Istehsal olunan polimerin toxminan 30% -i goliblonmis gablar (qida mohsullar1 gablari, atir va
kosmetika, moigot kimyavi maddolori vo avtomobillor, yanacaq ¢onlori vo barellor {igiin)
istehsalinda istifads olunur.
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Polietilen sonayedo 3 soraitdo alinir: 1. Yiiksok tozyiqdoe polietilen almagq iigiin 10 * 107- 20 *
107 tozyigdon va 220-280 S temperaturdan istifads edilir. Proses 0.005 - 0.05% oksigen vo ya
perokid istirakinda aparilir. Yiiksok tozyiqdos alinan polietilenin orta molekul kiitlosi 25000 -
30000 olur.

2. Asag tozyiqds polietilen almagq iiciin (2 * 10°- 6 * 10°) titan 4 xlorid v trietilalmiiniumdan
istifads edilir. Alinan polimerin orta molekul kiitlasi 75000 - 350000 olur.

3. Orta tozyiqdo alman polimerin (30 * 10°- 70 * 10°) orta molekul kiitlosi 30000 - 45000
arasinda doyisir.

Proses 120 - 150° dorocodo aparilir. Katalizator kimi aliimosillikat {izarine ¢okilmis xrom 3
oksiddon istifads edilir [2, 93].

Mogsadini nozoro alaraq polietilenin ilkin emal texnologiyalarindan istifado etmoklo
polietilenin tolob strukturunu miisyyan etmok miimkiindiir. Bunlara daxildir: plyonka
materiallarinin ekstruziyasi, enjeksiya qoaliblari (konteynerlarin va digor ¢oxdlgiilii mahsullarin
enjeksiya goaliblori), tokma tisulu galibloma (siisolor, qutular, polietilen gablar), boru istehsali
(gaz vo su borularmi istehsal edocok borular iigiin markalar), kabel izolyasiya istehsali
ekstruziyast (kabel kompozisiyalar1) vo ekstruziya ortiiklori (bdyiikk diametrli poladdan
hazirlanmis borularin antikorroziya ortiiklori tiglin miixtalif markalar) va s. [6].

Polimer bazarinda diinya istehsalinin hacmi bu moarhalads 200 milyon tondan ¢oxdur va bunun
togribon 36% -i polietilenin payina diisiir. Son onilliklor orzinds asas diqgst diinya miqyasinda
polietilen istehsalinin yaridan ¢coxunun istehsal olundugu ucuz xammal ilo istehsalin bolgayo
yerlosdirilmasing yonaldilmisdir [3, 7]. Naticads, hazirda an boyiik istehsalgilar ABS vo Yaxin
Sarq bolgasi dovlatloridir. Bu bolgadaki polietilenin asas istehsalgilari, Soudiyys Orobistani vo
[randir, bolg istehsalinin miivafiq olaraq 42 vo 26% -ni toskil edir.

Natica: Diinyada vo miixtalif texnologiyalar torafindon istehsal olunan miixtalif polietilen (PE)
bir sira tobii xiisusiyyatlor vo totbig saholorinds bir-birindon shamiyyatli daracads farglanir.
Miixtolif olkalorin bazarlarinda polietilenin torif olunmasi miioyyan doracods doyiso bilar.
Polietilen osasli borularin vo formali mohsullarin istehsali diinyada istehsal olunan biitiin
polietilen mohsullarinin ii¢ faizina baraboardir.
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QAZTURBIN MUHORRIKLORININ SINAQ NOZAROTININ
AVTOMATLASDIRILMIS SISTEMI
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XULASO

Bu mogalads gaz-turbin miiharriklorinin (QTM) modellosdirilmasi, sinaginin planlagdiriimasi,
6lgmo xotalarinin daxil edilmasinin altsistemi, eynilogdirme altsistemi vo digor altsistemlori
0ziindo birlosdiron virtual laboratoriyanin islonib hazirlanmasi konsepsiyasi tosvir edilmisdir.
CAE (Computer-aided engineering) sistemi virtual laboratoriyanin inkisafi {i¢iin osas kimi
gobul edilmisdir. Qaz turbin miiharriklorinin dayanigsiz is rejimlorinin inkisaf etdirilmis riyazi
modelinin xiisusiyyotlori tosvir edilmis, islonmis riyazi modellor osasinda qazturbin
miihorriklorinin virtual simaqlart {iglin avtomatlasdirilmis sistem hazirlanmisdir. Sistem
istismar xarakteristikalarinin hesablanmas1 masalalorini (stirat, iqlim vo hiindiirliik) hall
etmoyo, kecid proseslorinin dinamikasini tadqiq etmoyo, miihorrikin idarosi {i¢iin rasional
ganunlari se¢moyo imkan verir. Islonib hazirlanmis sistem miiharriklorin smagqlarinm
kecirilmasi lizro omok tutumunu azaltmaga, todris prosesindo potensial laboratoriya islorinin
sayint ohomiyyatli dorocodo artirmaga vo miitoxassislorin  hazirlanmasiin keyfiyyotini
yiiksoltmoys imkan veracok.

Acar sozlor: Qazturbin mihorriklori, verilonlor bazasi, virtual model, altsistem, sinaq,
kompressor, parametr.

Moévzunun aktualh@r: Miirokkob sistemlorin dyronilmosinin on tosirli vo effektiv vasitosi
onlarin modellogdirilmast metodudur vo buna goro do, texniki sistemlordo obyektlorin vo
idarsetmo vasitolorinin inkisafi, layiholondirilmasi vo dyronilmaesi {igiin genis istifado olunur.
Imitasiya modellosdirilmosi metodu 6ziinomoxsus tacriibi tadqgiqat metodu kimi gobul edilo
bilor vo adi tocriibi metodlardan onunla forqlonir ki, smaga obyektin 6zii deyil, onun
kompiiterds reallagdirilmig imitasiya modeli maruz qalir.

Aviasiya gazturbin miitharriklorinin smaqlart tizrs fiziki tocriibolorin aparilmasi vaxt aparan vo
bahali prosesdir. Buna gora do son illords qazturbin miihorriklorinin daqiq tonzimlonmasi vo
layihalondirilmosi prosesindo onlarin natura sinaqlarinin - kompiiter texnologiyalarinda
qurulmus imitasiyast modellori ilo birgs aparilmasi aktualliq kasb edir vo magsods uygundur.
QTM-nin avtomatlagdirilmis "Astra" sisteminin kdmaoyi ilo formalasmis termoqazodinamik
modeli is prosesinin optimal parametrlorinin segilmasi, layiho termogazodinamik
hesablamanin, istismar xarakteristikalarinin hesablanmasi vo tohlili, osas qovsaqlarin
layihalondirilmasi ii¢lin ilkin molumatlarin formalagdirilmasi, hom¢inin QTM-nin foaliyyat
prosesinin vo idarsetmo proqraminin yerino yetirilmasi masalolorini hall etmoys imkan verir
[1].

QTM - nin virtual simaq laboratoriyasinin qurulmasi konsepsiyast islonib hazirlanmigdir vo
asagidaki asas komponentlari 6ziinds birlosdirir (sokil 1):

- “ASTRA” QTM - nin riyazi modellosdirms altsistemi;

- tocriibonin planlasdirilmasi altsistemi;

- 6lgmo xotalarin imitasiya altsistemi;
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- riyazi modelin identifikasiyasi altsistemi;

- sonadlosdirms altsistemi;

-sinaq prosesinin vizuallagdirilmasi altsistemi;
- informasiya altsistemi.

Taocriibalorin  planlagdirilmas:  altsistemi
formalasdirilmasi tigiin noazards tutulmusdur.
Olgmolorin imitasiyas: altsistemi olgiilon doyorlorin § tosadiifi dlgmo xotas1 vo test edilon
miihorrikin layiho doyeorlorindon A konara ¢ixmalarini, eloco do istehsal zamani miihorrik
nlimunalorinin fordi xiisusiyystlorini imitasiya etmoyo imkan verir(mosalon, rotorun yigilmasi,
yanma kamerasinda xotalar va s.). Bu, tocriibanin naticolorinin emali metodlarinin dyronilmasi
ticlin miitloqdir.

virtual tocriibalorin

aparilmasinda planlarin

QTM-nin rivazi
modelinin
- identifikasivasi
o alisioterms Senadlesdirme
imitasiya altsistemi altsistemi
QTM-nin "Astra"
komputer
modellasdirmasi
Tacriibanin altsistemi Simagq prosesinin
planlagdirilmasi vizullagdirilmas:
altsistemi altsisterni
Informasiva
altsistemi

Sakil 1. Virtual laboratoriyanin struktur sxemi

Olgmo vo sopalonma xatalarinin modellosdirilmasi sxemi sokil 2-do toqdim olunub.

& tosadufi

Olgmae xotasi

A layiha givmatindan
kenara ¢ixmalar

I |
Y

Parametrin . | Xetanmvo kenara Olgiilon parametrin
hesablanmis qivmati »  ¢ixmanin daxil 2 giymati

edilmasi

Sakil 2. Olgma xatalarinin vo konara ¢ixmalarin modellosdirilmasi sxemi
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QTM - nin riyazi modelinin identifikasiyasi altsistemi. Hal — hazirda miiharrikin yaradilmasi
praktikasinda birinci soviyyali riyazi modellordon istifado olunur. Bu sistem is prosesini vo
miharrikin uzellorinin birge isini tosvir edon vo P miiharrik parametrlorini Q diiyiin
parametrlori vo X giris tosirlori ilo olagealondiron geyri-xoatti tonliklor sistemidir (xarici sortlorlo
va is rejimlori ilo):

P =1f(QX)

Belo riyazi modelin identifikasiyasi sinaq noticosindo miioyyon edilmis P miihorrik
parametrlorinin  gqiymotlorine goro Q diiylin  parametrlorinin  qiymotlondirilmosini
doqiqlesdirmokdon ibaratdir. M sayda miiharriklorin sinaqlart zamani qeyri molum Q
parametrlorinin say1 miihorrikin 6l¢ililmiis parametrlorindon P daha ¢oxdur.

Sonadlosdirmo  altsistemi  sinaqlarin  protokollarmin  formalasdirilmast  vo  miihorrik
xarakteristikalarinin qurulmasi tigiin nozords tutulmusdur.

Sinaq prosesinin vizuallagdirma altsistemi sinaqglarin vizual multimedia imitasiyasini (qrafik vo
$9s), yoni miiharrikin kiiyiinii, miiharrikin dinamiki proseslorinin va harakotds olan hissalorinin
imitasiyasini, 0l¢iilon parametrlorin qrafik oks olunmasini va s. tomin edir.

Informasiya altsistemi molumat bazalarinin toplusu kimi, yoni QTM-nin riyazi modellorinin
verilonlor bazasi (VB), ilkin molumatlarin VB va sinaqlarin naticolorin VB kimi toqdim edir
(sokil 3).

Virtual Iaboratorivanin informasiva altsistemi

Ilkin
malumatlarin
VB

Riyazi
modellarin
VB

Sinaq
naticalarinin
VB

Sokil 3. QTM-nin smmaqdan Kecirilmasi ii¢iin virtual laboratoriyanin informasiya alt
sisteminin strukturu

CAE-sisteminds "ASTRA" miiharrikin is prosesindo miixtolif amillordon asili olaraq
parametrlarin giymatlarinin va onlarin doyismasinin hesablanmasini yerina yetirmok tigiin
adadi integrasiya amaliyyat modulundan istifads olunur, hansi ki, real vaxt miqyasinda
hesablama prosesinds parametrlorin nazarstine va dayisdirilmasine imkan verir. Bu “ASTRA”
program kompleksinin asasinda asagida sadalanan vozifalori yerina yetiron miixtolif név vo
sxemlardon ibarat olan QTM — nin imitasiya modellosdirilmasi sistemlorini yaratmaga imkan
VeErir.

- mithorrikin parametrlorinin is rejimindon, atmosfer vo ugus soraitindon asililigiin
tadqiqi;
- miixtalif soraitlordo miharrikin kegid proseslorinin dinamikasinin vo avtomatik
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idaroetma sisteminin parametrlorindon asililiginin 6yranilmasi;

- qazin  surotlonmasi  vo  bosaldilmast  proseslorindo  idaroetmo  amillorinin
doyisdirilmasinin rasional qanunlarinin se¢ilmasi;

- mitharrikin uzellorinin birgs is prosesinin Vo qanunauygunluglarinin ayani niimayisi.
QTM - nin miioyyon edilmomis rejimlorinin riyazi modelinin miioyyan edilmis rejimlor
modelindon osas forgi ondan ibarotdir ki, Ny kompressor va Ny turbinlorinin giiclarinin
tarazliq sorti yerino yetirilmir. Bu halda turbinin effektiv giici ilo kompressorun giicii
arasindaki forq, rotorun firlanma kiitlosinin kinetik enerjisinin toromasinin giymatini
mioyyanlosdirir [2]:

_dE
S dt
Harada ki, 7,,, transmissiyinin faydali is omsali, E = I - @w?/2 - rotorun firlanma kiitlalarinin

Kinetik enerjisi, I - firlanma oxu otrafinda rotorun inersial otalot momenti, w = mn/30 — bucaq
suratidir.

N7 - Ny — Ng

Yanma kamerasinda yanacagin verilmis sorfiyyati zamani turbinin istehsal etdiyi vo
kompressor torafindon istehlak edilon giiclorin miisyyan edilmis qiymatlorinin hesabati konkret
zaman aninda dovriin parametrlorinin qiymatlori ilo rotorun firlanma tezliyinin nisbatindon
asili olaraq miioyyon edilir. Oz névbasinda, onlarm nisbati rotorun tacilinin qiymatini toyin
edir. Zaman iizro rotorun firlanma tezliyinin doyismesi rotorun horokot tonliyinin odadi
inteqrasiyast yolu ilo hesablanir. Miihorrikin qalan parametrlorinin qiymetlori qoyulmus
rejimlorin hesablanmasi ii¢iin istifado olunan kvazistasionar alqoritmlorin komoyi ilo miioyyon
edilir.

Beloliklo, QTM-nin miioyyon edilmomis is rejimlorinin termoqazodinamik modelindo
hazirlanan miiharrikin osas uzellorinin modellorindon, modifikasiya olunmus transmissiya
modelindan va tonzimloms sistemi elementlorinin modelindan istifads olunur.

QTM-nin isinin miioyyan edilmomis rejimlorinin layiholondirilmis sistemi imitasiya
modellasdirilmasi sisteminin qurulmasinim, miixtalif sinaq stendlorinin virtual prototiplorinin
hayata kegirilmosinin asasini toskil edir, hansi ki, QTM-nin va onun hissalarinin hazirlanmasi,
planlasdirilmasi va real sinaqlarin aparilmasinda istifads oluna bilar [3].

Miiharrikin riyazi modelinin formalagdirilmas1 zaman1 zoruri molumatlarin verilmosi hesabina
QTM-nin real sinaqlarinin hazirlanmasinda, planlagdirilmasinda vo aparilmasinda istifado
oluna bilon sinaq stendinin virtual analoqunun reallagdirilmasit miimkiindiir.

Yuxarida geyd olunan baza osasinda avtomatlagdirilmis "Astra" sisteminin komoyi ilo is¢i
prosesinin optimal parametrlorinin se¢ilmosi, layiho termoqazodinamik hesabatinin, istismar
xarakteristikalarinin hesabat1 vo analizinin yerina yetirilmasi, asas uzellorin layihalondirilmasi
tictin ilkin molumatlarin formalasdirilmasi, hom¢inin mikro QTM-in idarosetms proqraminin
sec¢ilmasi masalalorini hall etmoays imkan veran mikro QTM-in termogazodinamik modeli
formalasdirilmisdir. Termoqazodinamik model asasinda "ASTRA 5.0.t mikro QTM" virtual
sinaqlar {igiin program kompleksi soklinde Java obyekt yoniimlii program dilinde yazilmis
avtomatlasdirilmig sistem qurulmusdur. Sistemin osas poncorasi sokil 4 — do gostorilmisdir.
Program kompleksi Windows, Linux vo MacOS omaliyyat sistemlori ils tochiz olunmus fordi
kompiiterlords isloyir.

Panelin sag hissosindo xarici amillorin (ugus siiroti, ugus hiindiirliiyli, miioyyon hiindiirliikdo
temperatur vo tozyiqin standart atmosfer soraitindon konarla ¢ixmalar1) vo miihorrikin is
rejimini toyin edon parametrlorin (rotorun firlanma tezliyi vo gqazin ¢ixis borusunun diametri)
qiymatlorini doyisdirmoys imkan veron elementlor yerlosmisdir. Idaro olunan parametrlorin
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qiymatlori mausdan istifads etmoklo vo ya motn sahasine konkret qiymaotlorin daxil edilmasilo
genis diapazonda doyisdirilo bilor [1].

Panelin orta yuxar1 hissesindo asas uzellorin tosvir olundugu mikro QTM sxemi toqdim
olunmus vo axar hissasinin xarakterik kosimlori tosvir olunmus vo modellosdirilmo prosesindo
miihorrikin iglok hissolori boyunca is¢i govdonin tam temperaturunun doyigmosi ronglorlo
tosvir olunmusdur.

Sxemin altinda is¢i gOvdonin biitlin parametrlorinin doyismo qrafiklori vo kosimlorin
hesabatinda uygun parametrlorin odadi qiymatlori yerlogsmisdir.

Sag list hissodo miihorrikin parametrlorinin qiymatlorinin oks olunmasi {igiin aqrab vo ragomsal
indikatorlar yerlogsdirilmisdir.

Sakil 4. Mikro QTM — in sinaqlari iigiin virtual laboratoriya

Indikatorun altinda miixtolif vaxtlarda isci ndqtolorin mdvqgeyini qeyd eden kompressorun
xarakteristikalar1 tosviri edilmisdir. Eynils bu sahads miiharrikin sec¢ilmis parametrinin zaman
izro doyisiklik grafiklori gostorilir (sokil 5).

Natica: Aviasiya miitharrikinin layihslondirilmasi zamani prioritet istiqamotlordon biri QTM-
nin biitiin hazirlanma va faaliyyat dovriinii shate edon virtual modelin yaradilmasidir. Beloaki,
QTM  aviasiya  miihorriklorinin = tam  adekvat  modellorinin  oldo  edilmosinin
miimkiinsiizliiylindon yaranan problemlorin oksor hissosi onlarin hazirlanma vo foaliyyot
dovriiniin  miixtolif morhololorindo kegirilon sinaqlar vasitosilo hall olunur. QTM - in
sinaqlarmin virtual laboratoriyasi, miiharriklorin osas istismar xarakteristikalarinin (drossel,
stirat, hiindiirliik vo iqlim) toyin edilmesi iizro miiharrikin sinaqlarini imitasiya etmok ii¢iin
nazards tutulmusdur vo onun virtual modelinin ayrilmaz hissasidir.
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Sakil 5. Kompressorun miixtslif zamanlarda is¢i ndqtalorin voziyyaot xarakteristikasi
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INFORMASIYANIN TOPLANMASI VO EMALININ ELEKTRON
SISTEMLORININ LAYIHOLOSDIRILMOSI

Ramazanov K,S.
Milli Aviasiya Akademiyasi, Azorbaycan, Email: Kamaleddin62@yandex.ru

XULASO

Aviasiyada uguslarin idaro edilmasinin texniki obyektlorinin noazarati vo idara edilmasi,
obyektin real vaziyystinin qisa miiddat orzinds qiymotlondirilmasi, onu digor idarsetmo
vasitalari ilo alagelondirmok magsadi ilo informasiyanin alds edilmasi, islonmasi, onlardan
istifado edilmosi {i¢lin nozordo tutulmus tam funksional vo konstruktiv vasitalorin
layiholondirilmasi vacib masalalardan biridir.

Son illords informasiyasinin toplanmasi vo emali sistemlorinin aparat vo program tominatinda
ohamiyyatli inkisaf tendensiyasi, 6lgma texnologiyasinda asasli gevrilis geyd olunur ki, buda
mikropossesor texnikasinin biitiin sahalordos intensiv tatbig olunmasi ils six baglidir.

Elektron rogomsal sistemlor ii¢iin parametrlorin 6lgiilmasinin yiiksok siirati, informasiyanin
rahat toqdim olunma formasi, gevik interfeys, 6l¢molorin kigik xotas1 saciyyavidir.

Acar sozlar: obyekt, giiclondirici, mikrokontroller, sxem, informasiya, sinfaz, ilkin verici,
signal.

Mévzunun aktualhgi: Avtomatlasdirilmis nozarot vo idaroetmonin bloklar1 vo qurgularinin
yaradilmasina miiasir yanasmalarin tohlili onu gostorir ki, sonraki marhalalords texniki
obyektloro nozaroti vo idaro edilmoni biitovliikdo avtomatlagdirmaq, xalq tosorriifati vo
sonayenin biitiin sahalorinds totbigine imkan yaradan universal sistem yaratmagq daha
moaqgsadouygun olardi. Aviasiya sahasinda obyektlorin vo proseslarin nozarat va idars edilmasi,
obyektin voziyyatini gostarmok, onu digar idaraetma vasitalari ilo alagalondirmoak mogsadi ilo
informasiyanin oalda edilmasi, islonmasi, onlardan istifads edilmasi {igiin nazards tutulmus tam
funksional va konstruktiv vasitalorin layihalondirilmasi vacib mosoalalardon biridir. Onlar da 6z
novbasinds daha yiiksak soviyyali elektron idarsetms sistemlorinin alt sistemloridir.

Hazirda malumatlarin toplanmasi va ilkin emalinin elektron sistemlorinin layihalosdirilmasine
boyiik digqgat yetirilir. Elektron ragamsal sistemlor {igiin parametrlorin 6l¢iilmasinin yiiksok
slirati, informasiyanin rahat toqdim olunma formasi, ¢evik interfeys, 6lgmolorin kigik xotasi
saciyyavidir [1].

Nozarotin  vo idaroetmonin on vacib vazifolorindon biri  obyektlorin  vaziyyatinin
tonzimlonmosidir. Bu, osason gostorilon omaliyyatlarin yerino yetirilmasi ardicilligini tolob
edir:

a) obyektin vo ya prosesin vaziyyati hagqinda malumatlarin alinmast;

b) obyektin vo ya prosesin tolob olunan vaziyyatini toyin edon konardan omr tasirlarinin
alinmast;

¢) alinan signallarin obyektin vo ya prosesin talab olunan vaziyysts daha samarali goatirilmosi
moagsadi ilo emals;

e) icra organlarmin koémoyi ilo obyektin is rejimini doyisdiron idaroetmo tasirlarinin
formalasdirilmasi.
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Praktikada tokco bir deyil, bir ne¢o obyektin paralel vo ya novbo ilo nazarstinin vo idara
olunmasimnin  hoyata kegirilmoasi tglin fordi alqoritmlorin formalasdirilmasi1 vo qurulmasi
moaqsadouygundur [2].

Miiasir dovrda elektronika mohsullarinda mikrokontrolerlordan istifads yalniz texniki-igtisadi
gostoricilorin  artmasina gotirib ¢ixarmir, ham do mohsullarin hazirlanmasi prosesini
stiratlondirmaya imkan verir vo onlar1 daha ¢evik, adaptiv edir.

Isin mogsadi aviasiyanin texniki obyektlarinds nozaratin vo idars olunmanin hoyata kegirilmosi
ilo obyektlorin texniki voziyysatlorinin toyini, homginin onlarin digar idarsetms vasitalori ilo
olagalondirilmasi mogsadi ilo idaroetms vo informasiya elektronikasinda totbiq edilon fasilosiz
Vo impuls foaliyystin osas funksional qurgularinin miihondis hesablanmasi metodikasinin
islonmosidir.

Bu mogsads ¢atmagin asas yollarindan biri mikroprosessor sistemi ti¢iin analoq informasiyanin
toplanmasi kanalinin qurulmasi zamani ilkin vericilordon alinan analoq signallarin ragomli
koda ¢evrilmasini tomin edon qurgunun formalagdirilmasidir.

Daha yiiksok soviyyali sistemlordo sonraki emal iiciin analoq informasiyanin toplanmasi
sisteminin struktur sxemini hazirlamaq vo sistemin funksional bloklarina olan texniki tolablori
miioyyan etmok, homginin sistemin oasas bloklarinin sxemlorini segmok Vo hesablamaq
lazimdir

Bu zaman kanalda signalin giiclonmasi, siizgaClonmasi, normalasdirilmasi vo sinfaz kiiylarin
yatirilmasi, sensorun xarakteristikasinin xottilosdirilmosi vo miioyyon vaxt intervali arzindo
onun ani giymatlorini yadda saxlamagla analog-ragem geviricisine (ARC) daxil etmok iigiin
yararli formaya gatirilmasi magsadi ilo signallarin geyri-Xoatti emali hayata kegirilir [3].
Analoq malumatlarin toplanmasi kanalinin torkibina hamginin onun tarkib hissalarinin igini
sinxronlasdiran vo ARC-nin foaaliyyatini idaro edon bir sira impuls (analog-impuls) qurgular
da daxil edilmalidir.

Qeyd edildiyi kimi, analoq signalin rogomsal koda g¢evrilmasi zamani ARC-nin girisindo
garginlik doyismoz olmalidir. Uygun olaraq analoq traktinin torkibino funksional g¢eviricinin
¢ix1s signalinin orta ani qiymatini miioyyon miiddstds periodik yadda saxlayan qurgu daxil
edilmalidir.

Layihalondirmoys texniki xarakteristikalarinin vo ARC-nin analoq girisinds siqnalin formasina
Vo parametrlorina texniki talablorin tutusdurulmasi ils baslamaq lazimdir.

Qeyd etmok lazimdir ki, nozarat vo idara olunan signalin daxil oldugu ilkin vericinin ¢ixigina
qosulmaqla analoq traktinin torkibino sinfaz manislorin azaldilmasi1 vo hamds signallarin
giliclondirilmasini hoyata kegiron diferensial giiclondirici daxil olmalidir. Bu giiclondiricini
adaton signallarin saviyyas {izro uygunlasdirici bloku adlandirirlar (Sy).

Analog signalin rogomsal koda g¢evrilmesi zamani on bdyiik doqiqlik ARC-nin biitiin 6l¢ii
diapazonunun istifads edildiyi halda olds edilir, yani.

AR .
Ugr_gnax = ODARC (1)
Burada U;:i Snax -ARC-nin analoq girisindo signalin maksimum giymoti, OD4p¢ —ise ARC-

nin 6l¢ii diapazonudur.

[lkin vericinin ¢ixisina qosulmus diferensial giiclondiricinin ¢ixis gorginliyinin maksimal
giymoti Eg_,,q ARC-nin 6l¢ii diapazonundan bir godor kigik olmalidir vo buna goro do
analoq traktinin giiclonmo amsali gostarilon ifads ilo toyin olunmalidir.
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Kyr =41 L (2)

Burada A= (1,1 - 1,3) - giiclondirma {izro ehtiyat omsalidir.

Molumdur ki, analoq traktina faydali signallar ilo birge sinfaz manislords daxil olur va sinfaz
manealarin zsiflodilmasi tistin geyd olundugu kimi diferensial girish giiclandirici istifads oluna
bilar, hansinin ki, sinfaz manealorin zaiflotma omsali bels tayin.

2Usin
Kssz = . (3)

E s min

Harada ki, Usint —sinfaz manis gorginliyi, E ,,,;,, isa ilkin vericinin minimal gearginliyidir.

[lkin vericinin 8lgiilon kemiyyostdon asililig1 qeyri-Xotti oldugundan analoq traktinin tarkibine
sensorun xarakteristikasinin xattiliyini tomin edon funksional g¢eviricinin daxil edilmasi
zoruridir va bu funksional ¢eviricinin Otiirmo xarakteristikasi vericinin xarakteristikasina tors
miitonasib olmalidir.

Beloliklo analoq traktinin struktur sxemi sokil 1 —do gostorildiyi kimi taqdim edilo bilor.

- . AT ]
‘ iv —,I UQ ATS —7| FC %l ARC —‘A
| |
0 o S W o s R S S S e

Sakil 1. Bir verici tiglin analiq traktinin struktur sxemi

Burada: IV —ilkin verici; UQ-uygunlasdiric1 qurgu; ATS-asag tezlik siizgoci; FC- funksional
cevirici; ARC-analog rogom ceviricisidir.

Uygunlagdirict qurgunun miimkiin sxemlorindon biri sokil 2-do verilmis vo burada sifir
stirismasinin vo tezlik korrekto edici dovranin sxemi verilmomisdir. Bu qurgunun hesabati
ilkin vericiyo daxil olan signallarin minimal soviyyasindon, ¢ixis miiqavimatindan, sinfaz
manialorin garginliyinin saviyyssindon vo analoq traktinin istifado sahoasindon asili olaraq
omoliyyat giiclondiricilorinin tipinin se¢ilmasi ilo baglamalidir[4].

Sinfaz manislorin daha ¢ox zoiflomosine nail olmaq fgiin birinci DA, DA2
giiclondiricilorinin giiclonma amsalini yiiksok (yoni signalin asas giiclondirilmasinin onlarda
reallasmasi) gotiirmok vo DA3 mikrosxeminin forq giiclondirilmasi omsali vahidi borabor
gobul etmoak magsadouygundur.

Bu halda R5 va RS rezistorlarinin nominallar1 eyni gotiiriiliir vo bu sobabdon onlarin talab
olunan hadd tizro temperatur omsalinin se¢ilmasi asanlasir. Rezistorlarin nominallarinin nisbi
sopalonmo hoddi asagidaki ifads ilo toyin oluna bilar:

K

5R _ _~UQ_min -100%

2: Kto_SSZ (4)
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Sakil 2. Uygunlasdirict qurgunun elektrik prinsipial sxemi

Haradaki, Kio ssz —sinfaz manionin zsiflodilmasinin talob olunan omsalidir.

Beloliklo texniki obyektlorin vaziyyasti haqqinda analoq traktindan noazarst olunan signallar
mikrokontroller sistemino o&tiirtiliir (MKS) vo zoruri hallarda obyektin idaro edilmasi tolob
olunur. MKS —in timumi strukturu sokil 3-do gdstorilmisgir.

[ ipare puLTU |
i [

A

MiKROKONTROLLER :

L R3Q8M
ANALOQ [+ NOZARST
CEVIRiCisi icrA ||  ve .| ANALOQ
QURGULARI IDARS TRAKTI
OLUNAN
SIQNAL ~ OBYEKT
FORDMALAS=
DIRICISI

Sakil 3. Mikrokontroller sisteminin struktur sxemi

MKS nozarat vo idara olunan obyektdon, mikrokontrollerdon, idaroetma pultundan, analoq
traktindan, RAC-don, sighal formalasdiricisindan va onlarin qarsiliql rabito aparatlarindan
ibarotdir. Mikrokontroller (MK) vaxtasirt sorgu yolu ilo obyekt haqqinda molumati analoq vo
rogomsal ilkin vericilarilordon gobul edir. Cixis sigqnallart onlarin miixtolif fiziki tobistindon
asili olaraq analog-rogomsal ceviricilords araliq ¢evrilmays Vo ya signal formalasdiricisi
vasitosilo halvanik ayrilmaya vo TTL standartina uygun soviyyads ikilik say sistemina uygun
cevrilmoalora moaruz qalirlar[5].

MK talob olunan miiddat ilo garsiya qoyulan idarsetms algoritminse uygun idarsetms 6ziiniin
¢ixis portlarinda idaroetmo signallari formalasdirir. Idaroetmo signallarinin bir hissasi ¢ox
daracali ikilik kod kimi formalasdirilir vo ragem-analoq geviricilari vasitasilo analoq tipli icra
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cihazlarina tosir edir. ARC vo RAC qurgulari MKS-nin hom ayrica bloklari, hamda
mikrokontrollerin daxili modullar1 ola bilarlor. Bu mikrokontrollerin tipi ilo miioyyan edilir.
Idaroetmo pultunun (IP) kémoyi ilo operator miioyyan signallarin giymsotlori haqqmnda
informasiya alir vo obyektin vaziyysti hagqinda malumatlari indikatorlara otiirtir.

Gostarilon qurgunun miioyyan edilmis tapsiriglar lizro nazarot vo idaroetmo alqoritmlarinin
yerina yetirilmasini tomin edon proqramlar islonib hazirlanmalidir. Bu alqoritmlordan birinin
blok sxemi sokil 4-do gostorilmigdir.

iSO SALMA

Y

INIsiALIZASIVA

|

2

Y

ROQOMLI INFORMASIVANIN
DAXIL EDILMOSI VO EMALI

3

Y

ANALOQ INFORMASIVANIN
DAXIL EDILMOSI VO EMALI

.

A S

KLAVIATURA SORGUSU

6

KLAVISIN
BASILMASI

Ha'

KLAVISIN BASILMASINA UYGUN
VERILONLORIN CIXARILMASINA

HAZIRLIQ

7

) 4

VERILONLORIN INDIKATORA

CIXARILMASI

9

Tsor \’.AX.H
KECMISDIR

HB'

Tsor, \"AX'I'ININ HESABATININ
YENIDON BASLANMASI

Sakil 4. MKS-nin isinin alqoritminin blok sxemi

Elektrik tochizati iso salindigdan va ya idaroetms pultunda "sifirlama" ditymasini basdiqdan
sonra sistemin ilkin qurasdirilmasi hoyata kegirilir: idaraetmo tasirlorinin ilkin giymatlarinin

cixarilmasi, MK-nin daxili modullarinin sazlanmasi vo

sorgu taymerinin Tsor vaxtinin

*J
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hesablamasi baglayir. Blok 2-do mantiqi idaro vozifosini yerina yetirir vo ilkin vericilordan
ikilik say sisteminds golon ragemsal molumatlarin daxil edilmasi vo islonmasi aparilir. Blok 3-
do analoq informasiyanin daxil edilmasi vo islonmasi hoyata kecirilir. Sonra blok 4-do
idaroetmo pultunda yerlogson klaviatura sorgusu bas verir. Klaviaturanin ditymoalorinin heg
birinin basili olmadig1 halda, program, Tsor sorgusunun vaxtinin kegmadiyini yoxlayan 8-ci
bloka keg¢ir. Vaxt bitdikds, program yenidon klaviatura sorgusuna (blok 4) kegir. Ogor operator
giris garginliyinin giymatini géstormak iiciin har hansi bir klaviatura ditlymoasini basmisdirsa,
program diiymanin némrasindan asili olaraq molumatlarin hazirlandigi blok 6-ya kegir, blok 7-
do iso onlarin ekrana ¢ixarilmasi hoyata kegirilir. Bundan sonra blok 8-do Tsor sorgusunun
vaxtinin kegmoamis olub olmadigimi yoxlanilir. Sorgunun miiddati bitdikds, program yeni Tsor
miiddatinin hesablanmasi {igiin hazirlanan taymerin yerlosdiyi 9-cu bloka kegir. Sonra dovrii
olaraq program algoritminin yerins yetirilmasi tiglin blok 2-ya kegir, yani proses tokrarlanir.

Notica: Informasiyanin toplanmasi va emalinin elektron sistemlorinin layiholosdirilmasi
prosesinds tadbiq olunmus yeni aparat vo program tominatinin yaradilmasi biitovliikds qarsiya
goyulan masalanin hallina gotirmis vo golocakda belo qurgularin daha da tokminlogdirilmasi
ticlin zomin yaradir. Nozarati va idaroetmanin hoyata kegirilmasi tigiin hibrid sistemlarin, yani
Ol¢ii sistemlorindo hom anolog homds rogomsal texnbikanin todbiqi Ol¢li diapazonunu
genislondirir. Homginin analoq traktinda diferensial giiclondiricilorin todbigi aeroport
orazisindo moévcud olan miixtalif spektrli manislorin 6l¢ii prosesindo aradan qaldirilmasina
komok edir, lakin amoaliyyat giiclondiricilorinin tipinin diizgiin segilmasini tolob edir.
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PE3IOME

PaccmarpuBaeTcst CTpyKTypHasi cXxema M PUHLUI ASHCTBHSI CUCTEMbI KOHTPOJIS TEeMIIepaTyphl
nBuratens Beproyera. Ilpom3BomuTcst oOOCHOBaHME BbIOOpa JaT4MKa Ui CHUCTEMBI.
[TpenyioskeHbl CTPYKTypHasi CXeMa CHCTEMbl KOHTPOJS TeMIepaTypbl JBUTaTeNs, cXema
JlaT4YMKa TEMIIEpaTypbl Ha OCHOBE 3aKpBITOM TepMONaphl C 3AIIUTHBIM YEXJIOM, CTPYKTYpHas
cXeMa TEepPMORJIEKTPUUYECKOro JaTyhKa TeMIepaTypbl ra3oBOro HOTOKa B pabouell kamepe
JBUTATENII BEPTOJIETA, NPUHIMIHAIBHAS JJIEKTPUUECKass cxeMa JaudQepeHIraIbHOro
U3MEPUTEIIEHOTO YCUJIMTENs], KaHala MHIUKALMM W CHUTHAJIM3ALUHM. YKa3bIBalOTCA
IIPEUMYIIECTBA JAHHON CUCTEMbI KOHTPOJISI TEMIIEPATYpPhI BUTATENs JIETATEILHOTO anmapaTa
10 CPAaBHEHUIO C YCTAHOBJICHHBIMU Ha JICTATEIbHBIX allapaTtax U3MEPUTENISIMU TEMIIEPATYPHI.
KuroueBble cioBa: BepTOJeT, IBUraTellb, TEMIEPATypa, KOHTPOJIb, TEPMOIIAPbI, AIEKTPOIbI,
MHUKPOKOHTPOJIEP, UHIUKATOP.

AKTyalbHOCTB TeMbl: B HacTosdlee BpeMsi COBPEMEHHYIO KM3Hb TPYIHO IPEJICTaBUThH Oe3
BeprosieToB. OHM BBIMOJHSIOT CaMyl0 pPa3sHYl0 M OTBETCTBEHHYIO pabOTy: IOMOTArOT
COTPYAHUKAM CKOPOIl MEIUIIMHCKOM, criacaTeIbHOM U MOUCKOBON CIIyXO0, IepeBO3AT Ipy3bl U
moaeil. be3 BepTosieTOB HEBO3MOXXHO OOONTHCH NpHU MOHTaXXE U KOHTPOJIE COCTOSHUMN
TpyOONPOBOJOB, pPa3BUTHM, HCCIEAOBAaHUM M OOCIYKUBAaHMM HE(TAHBIX U TIa30BbIX
MECTOPOXKACHUM, JUHUI >3JeKTporepenay, JIeATeIbHOCTh apMMM U IPAaBOOXPAHUTEIbHBIX
opraHoB. OuYeHp IIMPOKOE HCIOJB30BAHUE  BEPTOJIETBI  HAaXONAT TaKkKe U B
CEJIbCKOXO3SMCTBEHHBIX paboTax (HampuMep IpU BHECEHUHM ynoOpeHud u OopbObI C
BpEIUTENSIMH), TIPH MEPEBO3KE JIIOJIeH U MOYTHI B pallOHAX, I/leé HE MMEETCs] TPAHCHOPTHOE
coob1eHue. BepToneTsl UMEIOT MHOTOYMCICHHBIN Psii TIOCTOMHCTB, Oarogapsi KOTOPbIM HUX
CTOJIb IIMPOKOE NPUMEHEHHUE CTal0 MNONyJsIpHbIM. OHM OTIMYAOTCS OT JPYrod JIETHOU
TEXHUKH BO3MOYKHOCTHIO BEPTHKAJIbHOTO B3JIETa M IOCAJKH, UMEHHO MO3TOMY BEPTOJIETHI
OPUTOJHBI K TPUMEHEHHUIO B YCIOBHUSX CIOXKHOIO peibeda MECTHOCTH, TaM TAe HeT
a’pO/IPOMOB MJIM a3pOIOPTOB CO B3JIETHO-NIOCAIOUHBIMU TosniocaMu. CocOOHOCTh BEpTOJIeTa
coBepulaTh IOJET, B KOTOPOM Kak TOpPU30HTAlbHAs, TaK W BEPTUKAJIbHAs CKOPOCTH
OTHOCHUTEJILHO 3€MJIM PaBHBI HYJIO (3aBUCAHUE), B COUYETAHWU C BO3MOXKHOCTBHIO 3a0UpaTh U
BBICA)KMBATh IACCA)KUPOB HE IPU3EMISAACH, [JAET OTOW MAIIMHE JIONOJHUTEIBHBIE
peuMyliecTBa nepes camosueToM [1].

Jli BpallleHus1 HECYIETO U PYJIEBOIO BUHTOB CIIY>)KMT CHJIOBAasi YCTaHOBKA BeproJieTa. Takxke
CUJIOBasl YCTaHOBKA HYXKHA U Ui MPUBOJA HACOCOB, BEHTUJIITOPHON YCTaHOBKH, T€HEPATOPOB
U T.1. OCHOBOI CHJIOBOM YCTaHOBKM SIBISIETCSI ABMrarensb [2]. JIBurarenb BepTosieTa — 3TO
OUEHb CIIOKHBIM TeXHUYeCKHil o00bekT. [lng oOecriedeHHss KOPPEKTHOM HKCIUTyaTalluu
JBUTATENs HEOOXOIUMbI 0053aTEeNIbHBI M HENPEPBIBHBIA KOHTPOJIb MCIPABHOCTH, BEPHOTO
(GYHKIIMOHUPOBAaHUSI, pabOTOCIIOCOOHOCTH, a Takke obecrieueHue Oe30MacHOCTH IOJIETOB.
beicTpoe ycTaHOBJIEHHME HEHMCIPAaBHOCTEW B CIOXKHBIX CHUCTEMAax JBUIaTelsl TakKkKe
HEOOXOIUMO Ui yYMEHbBILIEHUS BPEMEHHM IPOCTOEB JETATEIbHOrO ammapara, 4To,B CBOIO
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oudepeib, MOBBIMIAET €ro KOHOMUYHOCTH [3]. OZHUM M3 CaMbIX BAXKHBIX YCJIOBHM, KOTOpbIE
MOTYT BJIMATh Ha paOoTy JBUraTens, SBJISIETCA €ro TeMIepaTypHbI pexuMm, uiau pabouas
Temneparypa asurarensd. /laHHas temmepaTypa €cThb HOPMHUPOBAaHHOE 3HA4YCHHE, KOTOpOe
JIOJDKHO OBITh yJEpXKaHO B CTPOrO OIpPENENIEHHBIX paMKax. ¥ BceX ABUraTesieil BHyTPEHHEro
CTOpaHMsl €CTh CKIOHHOCTh K TeperpeBaM. JTO OOBIYHO CBS3aHO C TEM, YTO OHH OOBIYHO
paboTaroT B YCIOBUSX BBICOKOI'O TeMIepaTypHoro pexuma. lllupoko u3BecTHO, 4T0 MeTal —
3TO MaTepHal, KOTOPBI HMMEET BBICOKYIO YYBCTBUTEIBHOCTh K OOIIMPHOMY JHANa3oHy
TeMIIepaTypHbIX U3MeHEHUH. Bo Bpemsi HarpeBaHMs MeTailia, IPOUCXOIUT €ro paclIMpeHHe,
TaKuM 00pa3oM B JBHraTelle TakKe MPOUCXOIUT AeHOpPMUPOBAHHE WIM H3MEHEHUE (OPMBI
T€X y4acTKOB, B KOTOPBIX 00€CIEUYEeHHEM KOPPEKTHOW pabOThl CUIOBOM YCTAaHOBKHU SIBIISETCS
CTpOroe COOJIIOJICHHE TOYHBIX M BEPHBIX pa3MepoB. VIMEHHO i 3TOM LENU CYIIECTBYET
cucreMa oxjiaxzaeHus. Ee nenp 3akimtouaercs B TOM, YTOOBI ONECHEYUTh NMPEUMYILECTBEHHO
ONTUMHU3UPOBAHHYIO pPabOuyl0 TeMIlepaTypy JABHraTeis, IpU KOTOPOH HE BO3ZHUKAET
negopmanus yacted, UMEIOIIMX BaKHOE 3HadeHue. Takum oOpa3oM HempepbiBHas paboTa
MoTOpa He Hapymaercs. [Ipexie Bcero Hy)KHO 3HaTh IIOYEMY MEPErPEB MOTOPA TaK OINACEH.
[TpoBbilieHne TemmepaTypbl BEIET MNpPeXkae BCEro K MHTEHCHMBHOMY KHUIICHHIO,a Jajee K
UCTIAPCHHUIO OXJIAXKAAIOMEeH KHUIKOCTU. [locie Toro, Kak JKUIKOCTh BBIMAET M3 CHCTEMBI
OKOHYATeNIbHO, Cpa3y e MPEeKpaTUTCs OXJaXICHHE, Jajiee TeMIepaTypa JBUTraTessi HauHeT
pactu oueHb ObicTpo. Kak yke H3BECTHO, MeperpeB IBUTATEIS IPUBEIET K TOMY,UYTO CBOICTBA
MeTaJula U3MEHATCS, OH HaYHEeT pacluupAThes. Bee Metannyeckue JeTaiy HAYMHAI0T MEHATh
cBOIO (hopMy, a TaKkkKe ¥ CBOM HAdaJIbHBIE Pa3Mepbl. DTO BCE NMPUBEACT 3aKIMHUBAHUIO
JeTajel, Ipu 3TOM, BEPHYTh K XKH3HH MOTOp OyAET HEBO3MOXHO, JIMOO OYEHb CI0XKHO MpPHU
MOMOIIIM  JTOPOTOCTOAIIer0 peMoHTa. Jlanmee, meperpeB IBUraTelss MOXET TPUBECTH K
BO3HUKHOBEHUIO I10Kapa, a CJIeJ0BaTeNbHO aBapuu. B 3TO0 TpyaHO MOBEpUTH, HO CIydaeTrcs
TaK )K€ W TepeoXJIaKIEHHE JBUTaTels BeproiieTa. IIpu 3TOM MMEIOTCS B BHIY BEPTOJIETHI,
KOTOpPbIE SKCIUIyaTUPYIOTCSI B YCIOBUSIX KpaiHero cesepa, Iie MHHYCOBas TeMIlepaTrypa
BO3/yXa SBIISIETCS MMOBCEIHEBHOCTRIO. [lepeoxmaxaenne qBUraTess MporucxXoauT, Jalie BCero,
BO BpeMs pabOThl ABUTaTess, T.€. IBUKEHUS BepTojaeTa. DTO MPOUCXOAUT MOTOMY UTO MOTOK
XOJIOJJHOTO BO3/yXa MHTEHCHBHO OOJYBaeT KaK pajuaTop, Tak W caM MOTop. B mepByro
ouepenb ObICTPO OCTHIBAET OXJAXKAAIOLIAs >KUJKOCTh, OHA JOCTHraeT J0CTaTOYHO HU3KOTO
YPOBHSI TEMITEPATYPHI, TIPH STOM C BBICOKOW CKOPOCTBIO OCTY)KAET JIBUTATENb JaXe B TEPHO/T
paboThl TNpU HMHTEHCHBHBIX Harpy3kax. Mcxons W3  BBIIIECKAa3aHHOTO, OCHOBHBIM
HaIpaBJICHUEM KOHTPOJISI TEMIIEPATYPHOTO PEXKMMa 3HAYUTCS KOHTPOIb YPOBHS TEMIEpaTyphl
OXJIQXKIAOLIEeH KHUJIKOCTH WM Macia, KOTOpbIe MOCTYNAatoT B ABUraTesb [4].

B nmanHO# craThe mpemiaraeTcs W3MEPUTENbHAs CXeMa CHCTEMBl KOHTPOJSI TeMIepaTypbl
JIBUTATENsl BEpTOJieTa, B KOTOPOH JaTUYMKOM SBIsSETCS MpHEeMHUK Temmeparypsl I1-1. B
KayecTBE CpeAcTBa OTOOpaKeHWs WH(GOpPMAIMM TaKOW CHUCTEMBI SIBISICTCS IITATHBIN
AIIEKTPOMEXAHUYECKUI  MHIMKATOp, KOTOpPBIA  YCTAHOBJIEH Ha TNPUOOPHOM  IIUTKE
JgeraTenpHOro ammapara [5]. BeprojeramMu B KOTOPBIX HCIIONB3YIOTCS TaKHE WHAWKATOPHI,
aKTUBHO SKCITyaTHpyeMble B Haile Bpems, ecTb BeproseTsl MU-8 (M ero 3KCmopTHBIN
Bapuant Mu-171).

Ha puc. 1 npezacraBieHa CTpyKTypHasi cXxeMa CHCTEMbl KOHTPOJS TEMIEpaTyphl JABHUraTess
BEpTOJIETA.

Ona cocTOMT U3 ABYX YacTeil: KaHAJIOB U3MEPEHNUs U KaHajla WHAWKALUY U CUTHAIM3ALINH.
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Ha unnukarop
TeMIIepaTypbl

Ha 3BykoByto
CUI'HAJIM3aLHUIO

A\
foe}

Puc. 1. CtpykTypHas cxema cuCTEMbI KOHTPOJIS TEMIIEPATyphbl ABUTaTENs BEPTOJIETa

B kauectBe nmpuemnuka Temneparypsl [11 ucnonb3yercs tepmomnapa. /nana3on ee u3MepeHus
usmensiercss ot —260°C go +2500°C. B aBuanum OOBIYHO NMPUMEHSIOT CIIAad W3 HHUKENb-
KoOanpTOBOro craBa u crnenuanbHoro amomens (HK-CA), xpomens u xomens (XK),
xpomens u amomens (XA), Takke U3 HUKEIEBO-)KEIe3HOrO CIUIaBa U CIEUaIbHOrO KOs
(HX—CK) [6].

Yucno kaHamoB u3MepeHusi OyaeT 3aBHCETh OT KOJIMYECTBA JIATYMKOB TEMIIEPATYpHI,
YCTaHOBJICHHBIX Ha JBUTaTeNe. MaKCUMaIbHOE KOJUYECTBO TAKMX JATUYMKOB 3aBUCHUT OT THUIIA
JBUTATENsi U MOXET paBHATbCA BochMU. lcxoass w3 3Toro, B JaHHON pabore Oynet
paccMaTpuBaThCs YaCTHBIN CITydai, KOTla YUCJIO TPUEMHUKOB TEMIIEpaTypbl PABHO BOCHMH.
Jns  xoHTponst pexkuma paboThl aBUAIMOHHBIX JBHUTaTeNeld IIUPOKO HCHOJIB3YIOTCS
TEPMOIIAPhI, paclpeesieHHble 0 Kamepe cropanus [7]. M3BecTHO 4TO BBICOKash padodas
TeMreparypa SBJISETCS NPUYMHONM  OKHUCICHHs, a CIeAOBaTeIbHO U  H3MEHEHHS
XapaKTePUCTUKU  UYYBCTBUTEIIBHBIX  AJIEMEHTOB  TEPMOIApP, KOTOPbIE KOHTAKTUPYIOT
HEMOCPEICTBEHHO ¢ pabouei cpeiod (3T0O MOXKET ObITh JKUIKOCTh, Ta3). J[aHoe CBOHCTBO
MpeoIpeaeisieT HE0OX0IUMOCTh HUCIIOIb30BAHUS TEPMOIIAPhI C 3aIIUTON YYBCTBHTEIIBHOTO
3JIEMEHTa OT HEMOCPEACTBEHHOI'O BO3JIEUCTBHS TEMIIEPATyphbl, a TaKKe YJIOBJIETBOPSAIOLICH
TpeOOBaHUSIM IO TOYHOCTH MpUOOpa W JUHAMHUYECKHUM CBOMCTBaM. BmecTe ¢ TeM mis Toro
yTOOBl  MOBBICHUTH  HAJEXKHOCTh  JaT4yWKa TEMIIepaTypbl MPAKTHUYECKYI0  IIEHHOCTb
MIPEACTABISIIOT KaOeslbHbIe TepMonapbl. OHM peau3yloTCsl B BUJIE CXEMBI COMPSDKEHHS JBYX
Wi 0oJiee SKBUBAJICHTHBIX TEPMOIAP C €AUHBIMU pabounMu (TOPSIYMMU) CIAasIMH, & TaKKe C
HE3aBHUCHUMBIMU KaHAJIaMU U3MEPEHUSI.

Ha puc. 2 npuBenena cxema 3akpbIToii KabeIbHON TepMOMapHI.

Puc. 2. Cxema naTurka TeMIepaTypbl Ha OCHOBE 3aKPBITOM TEPMOIIAPhI C 3aIIUTHBIM YEXJIOM.
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l'onoBka naHHO# TepMomapsl 001agaeT YCTOMYUBOCTBIO K paboueit Temnepatype 1o +200 °C,
a Takxke K npenenabHoit 1o +250 °C. JlanHas xaOenpHas TepMoIiapa B BUAC COSAMHEHUS ABYX
OJIMHAKOBBIX TEPMOMAp ¢ OOIIMM TOPSYMM CIlaeM YKpbITa KoimaukoM 1. Konmauok sBisiercs
FepMETUYHBIM, OH M3roToBJeH U3 cramu Mapku 12X1810T. Mcnonb3yeTcss [isi  3allMThI
YYBCTBUTEIBHBIX 3JIEMEHTOB TEPMOIAPhl OT MPSIMOTO KOHTaKTa C  I[OTOKOM BBICOKOM
TeMIiepaTypbl pabodeit cpenpl. Jjis Toro 4roObl oOecneunTh OE30MMO0YHYIO M HAISKHYIO
pabory  kabenbHOM TepMoTapbl B HEOJIaronpusTHRIX YCIIOBUSIX BITUSTHUS
BBICOKOTEMIIEPATYPHOU paboUeii cpepl, PEAYCMOTPEH 3alTUTHBIN YeX0J1 2, BHITOTHEHHBIA U3
*)apocToiikoro marepuaia mapku RX18H9T. B nanHOM 3ammTHOM 4exie 2 pa3padoTaHbI ABa
OKHA: OJTHO — TUaMEeTPOM 4 MM — JJIsl BXOKJCHHSI KOHTPOJIMPYEMOTro MOTOKa paboueit cpe/bl B
30HY HaXOXJEHUS TOPSYEro cras KaOembHOW TepMOIMaphl, BTOPOE —  BBIXOJHOE OKHO,
pealn30BaHHOE B BUJE JABYX OTBEPCTUH IHaMETpP KOTOPBIX 5 MM, UCIOJIb3YEMBIX JJISl BHIXOJA
ropsiuero MOToKa HAPYyxKy.

TepMOodIeKTPO bl TaHHOM 3aKPBITOI TepMOMIapbl H30JIUPOBAHBI MPU TOMOIIY CIPECCOBAHHOTO
MOpoIIKa okcuaa Maruus. [10CKoIbKY 3JIEKTPOIbI TEPMOIIAp — 3TO OUYE€Hb TOHKHE MPOBOA (110
0,2 mm), obnanaroiue BHICOKUM MOTOHHBIM COMPOTUBIEHUEM, TO JIJISl TOTO YTOOBI MOBHICHTD
MPOYHOCTh W YMEHBIIUTH COMPOTUBJICHHE H3MEPUTEIBHOM IIEMM BO BTYJIKE 3, MX, Kak
MPaBUJIO, HAPAIIMBAIOT MPU IOMOIIM MPOBOJAHUKOB OOJIBIIETO JHAMETpa U3 TOTO IKe
MaTtepuaa, U3 KOTOPOTO U3TOTOBJICHBI BHIBOIBI TEPMOIIAPHI.

Ha puc. 3 mpuBeneHa cTpykTypHas cxema KaOeiabHOW TepMomapbl (TEPMOAJIEKTPUUYECKOTO
JaTduKa TEeMIIepaTyphl), KOTOpas OINpeAeiseT IeNb COBOKYITHOCTEH MpeoOpa3oBaHUs
KOHTpoMpyeMoil paboueid Temmeparypsl T B paboueld kamepe IBUTATeNsi BepTOJeTa B
BBIXO/IHOM CHTHAJ, KOTOPBIA OyJeT mpeacTaBieH B UPpoBoit popme N.

KabenvHaa mepnomapa

Puc.3. CtpykTypHas cxeMa TepMOAJIEKTPUYECKOTO JIaTYMKA TEMIIEPaTyphl Ta30BOTO MOTOKA B
paboueii Kamepe JBHUraTeis BepTojera

B pesynbpTaTe MeTOAMYECKON MOTPEIIHOCTH Oiiaromapsi TOpMOXKeHHIO pabodeit cpexast [8], a
TaKK€ BBUAY HMHEPLIUOHHOIO XapakTepa HEMPOHMIIAEMOro KoJjmadka 1, ropsumii cnail 2
KaOempHON TepMomapsl NPUHUMAET HE HWCTUHHYIO BEIMYMHY KOHTPOJUPYEMOW pabodeid
temneparypsl T, a ee uckaxxenHoe 3Hauenue T . Tepmo-D3JIC pabouero cnas Er Bo3HHKaeT
MPONOPIUMOHAIBHO UMEHHO 3TOMY HMCKa)KEHHOMY 3HA4€HUWIO. XOJIOJHBIN CIail 3 BBIHECEH 3a
mpenes cpeabl HU3MEpPEeHUs U HAXOAWTCS IIPU  HEKOM ONPEIEICHHOW IEPMAHEHTHOU
temneparype To, B pe3ynbrare 3Toro Bo3Hukaer tepmo-OJIC xonmonnoro cmas Eo. [lns ee
KOMIIEHCAllUM BBOJAT KOMIIEHCAIIMOHHBIM MOCT 4, KOTOpPBI HaxOOUTCS IpPU TOM XKe
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temriepatype To. CremoBaTenbHO, Ha KJIIEMMax T€pMOMapbl BOZHUKHET pazHOCTh Tepmo-DC
ropsiuero u xononHoro cmaeB Er — Eo. Curnam c¢ BbIXxoga TepMmomapbl IepeaaeTcs Io
KOMIICHCAIIMOHHBIM MPOBOJAM, COSAMHSIIONIMM BXOJ YCHIUTENS 6 U BXOJ (QIIBTPa HIKHUX
yactoT 7. CurHan nepenaercs najiblie, KO BXOAY AJIEKTPOU3MEPUTEIBLHOU CXeMbI 8 AJis TOro
9TOOBl JIMHEAPU30BaTh XapPaKTCPUCTHKH, a TaKKe IMPEACTABUTh BBIXOJHOIO CHUTHAJA B
TpebyeMor 1udpoBoii popme, T.e. B BuAe mudpooro koaa N.

TennoBast MOCTOSIHHAsE BPEMEHU TEPMOIApbI, KOTOpas OIpeAessieT JTUHAMUYECKHE
XapaKTEPUCTUKU TEPMODJIEKTPHUUECKOT0 JaTYUKa TEMIEepaTyphl, Peaqu3yeTcsi B BHJIE CYMMBI
CJIEIYIOIINX COCTaBIISIOLINX:

[TocrosinHas BpemeHH HarpeBa Ti TEPMOUYBCTBUTENIBHBIX AJIEMEHTOB (TEPMORJIEKTPOJIOB)
TepMomapsl 0e3 3alUTHOTO TEPMETUYHOTO KOJIMavyKa, KOTOpYIo 0e3 OLlEHKH OTBOJA TEIuIa 10
JUTMHE TEPMORJIEKTPOIOB MOYKHO MIPEICTABUThH KaK

T, = CpM _ Cp(p1tp2)d )
kS 4k

rne Cp, — yaenbHas TeroeMKkocts Tepmomnapsl, Jx/kr°C; M — macca Tepmomnapsl, Kr; K —
K03 PULIMEHT Ter1o0TAaYH TepMonapsl, BT/M°C; S — miomaas moBepXHOCTH TEPMONAphI, M2;
d — auamerp TepMO3IEKTPOAOB, M; pl M p2 — IUIOTHOCTH MATEPHAIOB TEPMODICKTPO/IOB,
Kr/mM3.

TennoBas MOCTOSIHHOW BPEMEHM 3AIUTHOIO KoJtayka T2, KOTOPYIO IPM TOM YCIIOBUH, YTO
3aIUTHBIA KOJNMAYOK — 3TO HUWIMHJP U3 CTaIU, MO>KHO IIPEJCTABUTH B BUJIE

_ Cp'p(Ri-R)
I = 2:k-Rq (2)

rae R1 u R2 — BHemHMN U BHYTpEHHUH paauyc 4exja; p — yAeJbHas IUIOTHOCTh MaTepualia
3alUTHOrO KOJIIayKa.

B kadecTBe MCTOYHMKOB MOTPELUIHOCTH TEPMOIEKTPUUYECKOTO JATYMKA CHUCTEMBbI KOHTPOJISA
TEMIIEPATYPHI IBUraTells BEPTOJIETA BbIACIUM [9]:

TEMIIEPATYpHbIE METOAMYECKNE TIOTPEIIHOCTH, CBA3AHHBIE C N3MEHEHUEM TeMIIepaTyphbl
XOJIOJTHOTO CIIast U COEIMHUTENIBHOM JINHUY;

MOTPENIHOCTH, 00YCIIOBJIIEHHBIE BIUSHUEM Napa3suTHBIX TepmMo-O/(C;

TeMIIepaTypHble HHCTPYMEHTAJIbHbIE MOIPEIIHOCTH, 00YCIOBIEHHbIE U3MEHEHUEM
COIPOTUBIICHUSI U3MEPUTENBHOM LIeMu;

MOTPEIIHOCTH OT BJIMSHUSA IOCTOPOHHUX MarHUTHBIX MOJIEH;

MOTPENIHOCTH, CBA3aHHBIE C IIJIOXUM KOHTAKTOM B MECTE CIlasi U pacKaJIuOpOBKOI;
NOTPEIIHOCTH  IIYHTHUPOBAaHUS H3-32 TEPMOIApbl JJIEKTPOU3MEPUTENBHONM CXEMOW U
rajgbBaHu4YecKoro s dexra.

[TpoBeneHHBIN aHAIN3 JUHAMMYECKHUX CBOWCTB M OTHOCUTEJBHOM MOTIPEHIHOCTH YKa3bIBaIOT
Ha BEpHBIH BBIOOP TEPMORJIEKTPUYECKOTO JaTYMKa TEMIEpaTypbl CHUCTEMBI KOHTpPOJIS
COCTaBHBIM 3JIEMEHTOM KOTOpPOH SBJsieTCs KabenbHas TepMollapa 3aKpbhITOTO THIA s
JBUTATEeNe BEPTOJIETOB Pa3IMYHOIO Kilacca.

[IpuHIMI eiCTBUSA KaHaAIa U3MEPEHUS 3aKIII0YaeTCs B CIEIYIOLIEM.

B Ttepmomape oGpaszyetcst Tepmo-3/1C, mponopuiroHaabHas H3MEpsAEeMOl TeMIiepaType, aainee
OHa Ipeodpa3yeTcs B AIEKTPUUYECKUI CUTHAJ. 3aTeM, JJIs YCUIICHHUs, a TaKoKe I YCTPaHEHUs
BCEX BO3MOKHBIX HABOJOK W IIYMOB OT CETH DJJEKTPONUTAHHUS M pagHoIepelaronux
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YCTPOMCTB, MUCHONB3YeTCs] aKTUBHBIM Au(QepeHInanbHbli yCUIUTENbHBI KacKal, KOTOPBIH
xopomo paboTaeT MHpH pa3lIMYHBIX YCIOBUAX. [lns mpuBeneHus CUTHajga 1O YpPOBHS
HeoOxoxumoro  jans  paboTel  cBeromepenaryumka  (5)  YCTaHOBJIEH  MAacCHITaOHBIN
npeoOpazoBarens (4). Jlamee, depe3 MacmTaOHBIN mpeoOpazoBarenb (4) SICKTPUUYECKUN
CHTHAJI IOCTYIAET Ha CBETONepenaTuukK (5), rae npeoOpa3yercsi B CBETOBOM CUTHAI.

Ha pucynke 4 noka3zaHa cxema CTaHJapTHOTO JBYXKACKaJHOTO M3MEPUTEIHLHOTO YCHIIUTEIS

Ha ocHoBe OVY. IlepBbiit kackaj, cocTouT u3 ycunureneil Al u A2. JlanHbIA KackaJl yCHUJIUT

R1+Ry+R3

nuddepeHIraIbHbIil CUTHAT B pa3, B TO BpeMs Kak Kod(puuueHT nepenadn s

1
CHH(A3HOTO HANPSHKEHUS] paBeH €AMHHULIE.

UEIXI

WHBEPTUPYIOLLMIA

UEII:;I)(

HewHBepTupyowmia D Rz

Puc. 4. smeputenbHbiil ycunutenb Ha Tpex OY

TakuMm obpazom, aAuddepeHnnanbHblii curHai OyieT yBeJIUuYuBaeTcsl Ha BhIxogax A1 1 Az 6e3

yBeNnu4eHus: cuH(pa3zHoro curHaiga. BTopoit kackan BeimonHeH Ha OY A3. DtoT Kackaa B

. R
IuddepeHaIbHOM  BKIIOYEHUH ycWiInBaeT AuddepeHIualbHblii CUTHANI B R—s pas.
4

[TpuBeneHHas Bbllle cxeMa uMeeT 0oJiee BBICOKHMM BX0AHOM uMrnenanc. Hapsaay ¢ aTum cxema
obecneunBaet nyumniit KOCC u Gonbliee ycuieHue npu CpaBHEHUM CO CXEMaMH Ha OJIHOM
OV. bonee toro, BennunHa KOCC B naHHON cXeMe€ MEHEE 4YyBCTBUTEIbHA K TOYHOCTH
noadopa pe3nucTOpoB.

JuddepenunanbHbIil KOOPPUIUEHT YCUIICHHS BBIUUCIIAETCS 110 popmyie:

Ko = (Ri+R2+R3) Rs ©)
u Ry Ry
Koaddurment yeunenus cuHpa3HOro CUrHAIa MMEET BUJL:
_ R7R4—RsRg
Koy = =2 (4)
R4(Rg+R7)

st Beraucnenus kodGPuImeHT ycuiieHuss CHH(Ga3HOTo CUTHAJa BOCTIONb3yeMcs (popMyIion :
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R
Kepr = R_i - KOOC 53 (4)

O6umit KOCC u3MepuTeNnbHOro YCHJIMTENS] B HauUXYALIeM Clydae,Korja cJoXarcs aBa
koa(ddurmenTa ycuneHus cuH(a3HbIX CUTHAJIOB:

Ky

KOOC = (5)

Kep1tKeop2

Taxke O4YeHb BaXXHO OOECIEYUTH OTBOJ BXOAHBIX TOKOB CO BXOJOB H3MEPHUTEIHHOTO
YCUIINTENS, TaK KaK B IPOTUBHOM CJIy4ae OH BXOAWT B HachlmeHue [9].

Kanan uHaukanmm v curHanu3anuu padoraeT cieayromuM odpasoM. [TpuémMHIKOM cBETOBOTO
u3NydeHus sBisgercs ¢otonpuéMHUK (6). CBsA3b MeXAy cBeTonepenaTynkoM (5) u
doronpuémMHUKOM (6) OCYyILIECTBISETCS MO ONTOBOJIOKOHHOMY Kabenmo. B Hacrosiee Bpems
CYIIECTBYIOT COBPEMEHHBIC OITOBOJIOKOHHBIE KaOelIH CO BCTPOCHHBIMH HCTOYHUKOM |
NpUEMHUKOM CBETOBOTO M3JIyY€HHS, MAHHBIA (aKT HCKIIOYAeT HWCKAKEHUS CBETOBOTO
CHTHajla, KOTOPbIE MOTYT BO3HHKHYTH B MECT€ COCIMHEHHUS HCTOYHHMKA WU NMPUEMHHKA C
ONTOBOJIOKOHHBIM KaOenem. J[lamee cHWrHam MOCTyNmaeT Ha AaHAJOTOBBIA KOMMYTaTop C
neumdparopoM (7), KOTOPBII MPOITyCKAeT Ha BBIXOJ MaKCUMAJIBHBIN U3 BCEX MPHILIEIIINX HA
BXOJ] CHTHAJIOB. YTPaBJICHHWE AHAJOTOBBIM KOMMYTAaTOPOM C JACHIH(PATOPOM HPOU3BOIUT
MHKpPOKOHTpOIep (§) cO BCTPOGHHBIM aHAIOTO-IU(POBBEIM Ipeobpa3oBaresieM. BbixoqHoi
curHai aemudparopa GUKCHpyeETCs Ha dIIEKTPOMEXaHHUECKOM MHANKaTope. OIHOBPEMEHHO C
STHM MHKPOKOHTPOJIJIEP CPaBHUBAET MAaKCUMAaJbHBI CHTHal ¢ HOpMOW. [Ipu mpeBbieHuu
CHUTHAJIOM HOPMBI, MHKPOKOHTPOJUIEp TIOJAeT YHPABISIOMIMKA CHTHAI IS BKIFOUEHUS
3BYKOBOH CHUTHAJIM3aIINH.

Ha pwuc.5 mpexacraBieHa NpUHOMIHATbHAS DICKTPUYECKas CXeMa KaHalla WHAWKAUU |
CUTHAJIM3alIUH.

o +27B

VD1

> 10| K | Y ——Ha unauxarop

[ ]
° le co 1
e 8 14 13 2
R1 R8 5 14 C1l
Q e o o Q 16 |5 o3

c1
ANG osc1 4|TZQ'
ANT osc2 2T

Puc. 5. [IpuHUunuanbpHs SJIEKTpUUECKas CXeMa KaHalla MHAWKAIIMYA U CUTHATH3AI[uN

CBeTOBbIC CHTHAJIBI C ONTOBOJOKOHHBIX Kalesel mojaroTcss Ha (DOTONPUEMHHUKH, KOTOPHIC B
CBOIO Oouepe/b BhINOJHEHBI Ha ocHOBe (oroanonoB (VD1+VDS) u pesucropos (R1+R8). Ha
(OTONPHEMHHUKAX CBETOBBIC CHTHAJBI npeoOpa3yloTcsi B DIIEKTPHUECKHE. 3aTeM

g
DD
L AN | piC | RC5 (]
3 AN1 RC6 —
mm AN2 RC7 —
5 AN3 RC3 —— 3Bykosoii curnan «IloBbieHHas TeMnepaTypay»
5 AN4 RC4 [ 3BykoBoii curnan «OnacHas Temnepatypa»
7|
8 |
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AJIEKTPUYECKUE CHUTHAJIBl OJHOBpeMEeHHO moctynatoT Ha Bxonabl (10+17) amamorosoro
koMmmyTaTopa ¢ aemudparopom (DA) u ananorossie Bxoasl (ANO+AN7) BocbMUpa3psIHOTO
mukpokoHTposuiepa (DD) cemelictBa PIC-mukpo. ITockonbKy YHCIO IaTYUKOB TeMIEpPaTyphbl
paBHO BOCbMH, CJIEJOBATEIBLHO B cHCTeMe Oy/leT YCTaHOBJIEH BOCbMHUKAHAJIbHBIN aHATIOrOBbII
KOMMYTAToOp C JAemH(paTopoM U MHUKPOKOHTpOJUIEp. 3ajaueii MUKPOKOHTPOJUIEpA SIBISAETCS
CpPaBHEHHME CUTHAJIOB MEXIy COOOH M HaxOKJIeHUEe HAuOONBUIMK M3 HHUX. YPaBISIOUINMA
curHan ¢ MukpokoHtposuiepa (DD) momaercs ma agpecusie Bxonsl (C0+C2) anamoroBoro
koMmyTtaTopa ¢ nemudpparopom (DA), rme ocymiecTBiaseTcs MOAKIIOYCHHE K BBIXOAY Y
KaHalia C HAuOONIBIIMM CHUTHAJOM. 3aTeM, JTOT OJJIEKTPHUYCCKHI CUTHAI TMOCTYMaeT Ha
AIEKTPOMEXAHUYECKUN UHIUKATOP.

Korna ypoBens HanbobI1ero curuana MeHbiie HopMbl, Ha Berxogax RC3 u RC4 mukpocxemsl
DD ycranaBnuBaroTcs Jnoruyeckue Hynau. Korga TtemmepaTypa mNpeBbIIaeT ypOBEHb
HanOOJBIIETO CHUTHAJAa HOPMBI MOBBIIMIEHHOW TeMIepaTypsl, Toraa Ha Bbeixoge RC3
yCTaHaBIIMBAETCS JIOTUYECKas eMHUIIA, TAKUM 00pa30oM BKIIIOUYasi 3BYKOBOW CUTHAN, KOTOPBII
COOTBETCTBYET NOBBIIICHHON Temrieparype. B cuTyanuu npeBbIeHHs YPOBHS HanOOIBIIETO
CUTHaJla HOPMBI OMAcHOM TemIiepatypbl, Ha Bbixoge MuKpocxembl RC3 ycranaBimBaeTcs
JIOTHYECKUI HOJb, a Ha BbIxoae Mukpocxembl RC4 — normueckas exununa. Hapsny ¢ atum
CUTHAJl O TIOBBIIICGHHOW TeMIleparype IMpeKpamaeTcss M cpa3y BKIIOYAETCS CHUTHAal,
CUTHAJIM3UPYIOLIMI 00 OIlacHOM TeMieparype.

TakTOBYI0 YacTOTy MHUKPOKOHTPOJUIEPY 3aJaeT ILelb, KOTOpas COCTOMT U3 KBaplEBOTO
pe3onatopa ZQ,a taxke konaeHcaropos C1 u C2.

Hmeromuecs: MpoBOJHBIE JTHHUHM CBS3U, KOTOpPHIE COCNMHSAIOT HU3MEPUTENbHBIE KaHANIbBI C
KaHAIOM WHAWKAUMU W CUTHAJHM3alMd, OyIyT CO34AaBaTh M BHOCUTh HWCKAXCHUS B
U3MEPUTENIbHBIM CHUTHAl TOCPEACTBOM TOrO, 4YTO OHHU OO0JaJal0T COMPOTHUBIICHUEM,
WHIYKTHBHOCTBIO M €MKOCTBIO, KOTOphIE BMECTE C TE€M H3MEHSIOTCS MOJl BO3JCHCTBHEM
BBICOKOM TemmepaTyphl. bojee TOro, mpoBOJHbIE ITUHUM CBSI3U CUCTEMBl MOTYT OBIThH
NpUEeMHHUKaMH U3ITy4eHHs OT PaJIMOHaBUTAlIMOHHOTO KOMIUIEKca Beproniera. He cMoTpst Ha To,
YTO 3THU BEIUYMHBI UMEIOT OTHOCHUTENIBHO Majlyl0 BEJIIMYMHY, OJHAKO BCE-TAKH B KOMILIEKCE
OHM MOTYT OKa3aTh OIIYTHMOE BIUSHHE HA TIOJE3HBIH CHTHAJ, SBISSACH HCTOYHHUKOM
cyliecTBeHHbIX omex [10].

[IpenmymiecTBO COBpEMEHHBIX ONMTOBOJIOKHOBBIX NMPOBOJIHUKOB 3aKJIIOYAETCS B CIIEIYIOLIEM.
Her B3aMMOCBsI3U MeXAy CBETOMPOBOJMMOCTBIO U KOJIEOAHUSMHU TEMIIEPATyphbl, a TaKXkKe HeT
HAaBOJOK OT pPaJMO3JEKTPOHHBIX MPHOOPOB, KOTOPBIE MOTYT HAaxXOJUTHCA pPSAOM C
INPOBOJHUKOM BO BpeMsi pabOThbl, COOTBETCBEHHO CBETOBOJI MOXKHO INPOKJIAJIbIBATh PSJIOM C
npuOopaMu, KOTOPBIE SBJISIOTCS MCTOYHWKAMU CHIJIBHOTO 3JEKTPOMAarHUTHOTO H3ITyYCHHS.
bonee Toro, ormagaer HEOOXOAMMOCTb B OSKPAaHUPOBAHMM U 3alIUTE IPOBOJIHUKA,
OCYIIECTBIISICTCS TAIbBAHNYECKAsl Pa3BsI3Ka N3MEPUTENBHBIX KaHAJIOB ¢ KAHAJIOM WHIMKAINN U

curHaiau3anuu. [IpOBOMHUK KOPPEKTHO paboTaeT B TeMIlepaTypHOM juamna3oHe ot -50° 10
+100° C, He HaBOJIS TIPU ATOM TIOMEXH Ha ITOJIC3HBIN CUTHAI.

BeiBoabl: Vcxons n3 BeIIECKa3aHHOTO MOYKHO CEJIaTh BBIBOJIBI O TOM, YTO PaCCMOTPEHHAs B
JAaHHOM paboTe CHUCTeMBbl KOHTPOJS TEMIEpaTypbl ABUraTensi BeprojieTa 00JajaeT psaoM
MIPEUMYILECTB [10 CPABHEHHIO C YCTAHOBJIEHHBIMH Ha BEPTOJIETaX TEPMOMETPAMMU:

- MEHBUIMM YPOBHEM IIOME€X M IIIyMOB, BHOCHMBIX CaMON CHCTEMOM, Onarojapsi HaJIUYHIO
HU3KOYaCTOTHOM (pUIbTpallvy B KaHaJaX U3MEPEHMUS;

- YBEJIMYEHHOW MMOMEXO3alIUIEHHOCThIO, Onarofapsi BKIIOUYEHUIO B KayeCTBE JIMHUM CBS3U
IIPOBOJIHHAKA U3 ONTOBOJIOKHA.
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- BO3MOXXHOCTb INPUBJICYEHUS BHUMAaHUS oleparopa (IWIoTa) K IMOSBICHHUIO KPUTUYECKUX
3HAYCHUH TEMIIEPATyphl, BCIEACTBUE UCIIOJIB30BAHMS 3ByKOBOW CUTHAIU3ALUU.
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DASKOSON-GODOBIY TODQIQAT ORAZISININ MESO -BIiTKI
ORTUYUNUN ARXiV MOLUMATI OLAN ATLAS VO KOSMIK
TOSVIRLOR OSASINDA NDVI INDEKSININ MOLUMATLARINA
OSASON DINAMIK VOZiYYOTIN TOYINI

Mammadaliyeva V.M., Hiiseynova F.9, Bagirova M.F., Gambarova G.T.
Ekologiya institutu, Milli Aerokosmik Agentliyi

ABSTRACT

The results obtained allow us to speak about the application of the described methodology for
modeling the situation with forest cover both in this region and in other mountainous areas.
For comparison, archive maps of a similar scale can be used.

Keywords: described methodology, modeling, mountainous areas.

Yerdon mosafodon zondlama sokillorinin vo arxiv materiallarinin birgo istifadosi meso
sahalorindaki doayisikliklorin dinamikasini daha doarindon 6yranmays imkan verir. Bu,bolgadoki
vaziyyoti daha doqiq sokildo modellosdirmays imkan verir. Bu isdo peyklordon alinan
sokillorlo yanas1 Azorbaycanin 2011- ci il ekoloji atlasindan istifado edilmisdir.[1]
Tadqiqat apardigimiz orazinin ¢ay vadilorindoe do miixtalif bitki qruplar inkisaf etmisdir. Bu
bitkilor iki qrupa boliiniir.

1. Su basar va ¢ay sahili mesolar;

2. Cay vadisi gomon bitkilori.
Subasar va gay sahili mesolor asason orazi daxilinds axan Kiirokgay, Goncagay, Qosqargayin
axin1 boyunca yayillmigdir. Bundan basqa buradan axan kigik ¢aylarin da vadilarinds bazi agac
novlori yayilmigdir. Subasarda vo ¢ay sahillorinds yayilmis agaclardan: soyid, iyds, qoz,
armud, alma, tut vo bazi meyvo agaclarini géstormok olar. Cay vadilarinds iSa ¢omon
bitkilorindon ¢im, vohsi yonca, alma ¢igayi, il va s. bu Kimi bitkilor yayilmisdir.[2]
Yuxarida qeyd edilonlori nazors alaraq Daskoson-Gadobay todgigat orazisinin meso -bitki
oOrtliyliniin miioyyan edilmasi ii¢iin arxiv moalumati olan atlas vo kosmik tasvirlor asasinda
NDVI indeksini hesablayaq.
Beloliklo atlas molumatini istifado edorok ArcMap-da meso-bitki Ortiiyliniin qurulmasini
aparaq. Aldigimiz natico sokil 1.-do verilmisdir.[3]
Burada 5 sinif qeyd olunmusdur, yoni dag-volos va fistiq mesalori, kolluglarin yerindo borpa
olunmus bitki ortiiyii, qarisiq torkibli kolluglar, subalp va alp ¢amanlori, ¢ollardir.
Peyk molumatlarim istifado etdikds iso NDVI indeksi istifade olunmusdur.
NDVI (Normalized Difference Vegetation Index) - bitkinin nisbi normalagma indeksi — aktiv
fotosintetik biokiitlonin (adoton vegetasiya indeksi adlandirilir) sado miqdar gostaricisidir. Bu
bitki oOrtiiyliniin komiyyot giymatlondirmosi vo problemlorini holl etmok {icliin on genis
yayilmis indekslordon biridir. [4]
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T

Sorti isaralor

I g velss va fistiq meselari
kolluglarin yerinde berpa olunmus bitki ortayl
bl kolluglar———

7777} subalp ve alp qemenler

coller

Sakil 1. Atlas malumat asasinda Dagkoson-Gadaboy rayonu orazisinin meso-bitki Ortityii

Bu da asagidaki diisturla hesablanir:

NIR - RED

NV = ——————
MNIR + RED

Burada NIR— yaxin Infraqirmizi sahs spekrindo oksolunma, mkm;

RED- qirmiz1 saho spekrindo oksolunma, mkm.

Bu diistura osason, tosvirin miioyyon bir ndqtesinds bitki sixligi (NDVI) qurmizi vo
infraqirmiz1 diapazonda oks olunan isiin intensivlik forqi ilo onlarin intensivliklorin comin
nisbati kimi miioyyan olunur.

NDVI-ni hesablamagq ii¢lin hor hansi qurmiz1 vo yaxin infraqirmizi diapazonu olan kanallar
istifado oluna bilor. LANDSAT, MODIS vo ASTER agiq istifadsli peyk sokillor iiciin
kanallarin bu indeksinin hesablanmasi {igiin lazim olan ndmralor cadval 1-ds gostorilmisdir.

Cadval 1. NDVI-nin indeksinin hesablanmasi tigiin agiq girisli sokillorin sensor kanallar1, mkm

[Peyklr ______INR________________[RED |
6 (0.7-0.8) vo ya 7 (0.8-1.1) 5(0.6-0.7)

4 (0.76-0.90) 3 (0.63-0.69)

4 (0.75-0.90) 3(0.63-0.69)

5 (0.85-0.88) 4 (0.64-0.67)

2 (0.841-0.876) 1(0.62-0.67)

3 (0.76-0.86) 2 (0.63-0.69)

NDVI hesablanmas1 lifli bitkilorin oks olunan spertral oyrinin iki daha stabil saholorine
osaslanir. Qirmizi saho spektrindo (0.6-0.7 mkm) ali lifli bitkilorin xlorofil ilo giinog
radiasiyasinin maksimum udma, yaxin infraqirmizi sahads (0,7-1,0 mkm) yarpaglarin hiiceyra
qurulusun maksimal oks olunmasina rast golinir. Basqa sozlo, yiiksok fotosintetik foaliyyoti
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(six bitkilorlo adaton bagliligi) spektrin qirmizi sahasinds kicik vo infraqirmizi sahado bdyiik
oks olunmaya gotirib ¢ixarir.

Bu gostaricilorin bir-biring nisbati basqa tobii obyektlordon bitkilorini daha doqiq ayirmaga vo
analiz etmoyo imkan verir. Istifado edilmo sado nisbotdo deyil, minimum vo makimum oks
olunmanin normallasmis forqin 6lgma daqiqliyini artirir, sokillords isiglanma forqini, buludlug,
tiistii, atmosferlo radiasiyanin udulmasi va s. kimi hadisolorin tosirini azaldir.

Bitki ortiiyiiniin saglamliginin vo sixligin artmasi (yani, onun pozulmamis ekosistemindo olan
voziyyato yaxinlagsmasi) ilo olagodar fotosintez prosesi no godor giiclii gedorso bir o godor
infragirmizi sahado onun oks olunmanin radiasiya faizi ¢oxdur, yoni — bir o goder NDVI
indeksinin qiymoti yiiksokdir. Bu NDVI indeksin analizino gore bitki ortiiyiiniin xiisusiyyatini
vo noviinii tayin etmo miimkiinlilylinii verir.

NDVI hesablanmasi alqoritmi demok olar ki mosafodon zondlama molumatlarin emali ilo bagl
biitiin iimumi proqram paketlorino daxil edilib (Arc View Image Analysis, ERDAS Imagine,
ENVI, Ermapper, Scanex MODIS Processor, ScanView va s.).

NDVI indeksin va yer sothi tizorindoki névlerin miisyyon empirik uygunlugu (bitki ortiiyiiniin
novil va keyfiyysti daxil olmagla) cadval 1.2.2-ds togdim olunmusdur.

Cadval 2. NDVI indeksinin qiymoti-6rtiik ndvii

NDVI, mkm| Ortiik_névii .
cox gUcld,six bitki ortdyd (masalan tropik yaxud enliyarpaq
0.8-1.0 saglam mesa)
0.67 -0.8 gucld, six bitki ortyl (mesa)
cllpaq va seyralmig agacva kol bitkilari
04-05
02-04 kolluglar va otlaglar
0.09-0.2 mesasiz arazi
0.1-01 dag noviari, qum, qar
-0.42--0.33 su obyekii
-0.55 .. -0.5 antropogen ortiik (beton. asfalt)
0 sakilda bulud

NDVI indeksini hesablamani aparmaqdan ovval kosmik tosvirlor atmosfer va radiometrik
korreksiya aparilir. Korreksiya ENVI proqraminda yerino yetirilmisdir. Korreksiya yerino
yetirdikdon sonra NDVI hesablanir. Burada Landsat-5 peykindon 1987 vo 1998-ci illorin
tosvirlori, Landsat-8 peykindan isa 2015 vo 2019-cu illarin multispektral tosvirlori istifado
edilmisdir.

Alinan naticolorin ENVI programinda Isoclaster aloti vasitosilo 5 sinif {izro sinislosdirmani
aparaq vo buludlu arazini iss maskasini yaradaraq kasib ¢ixardaq.

Lakin alinan naticalori mugaiss etmok ii¢iin buludlarin miixtalif yerlords oldugundan miigaiso
etmok miimkiin olmur. Bu sobobdon etalon orazi olaraq biitiin tosvirlorinin buludlarinin
comlomosini aparib NDVI tosvirlarindon kesib ¢ixarilib.

Codval 3. Etalon vo etalonsuz saholorin 1987, 1998, 2015 vo 2019-cu illords olan gostaricilori
Vo doyigmo dinamikasi.
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Coller | 1862 | 2039 | 1768 | 9931 | 1128 | 1349 8732 | 9905 | 1173 | 9460 | 1019 | 735
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yerind | 3900 | 4177 | 2773 | 2164 | 2386 | 2220 2268 | 2393 | 1249 | 2870 | 3031 | 1613
o borpa | 3 6 8 8 1 0 3 6
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bitki
Ortiiyul
Subalp
Vo 4129 | 4553 | 4243 | 3711 | 3962 | 2511 4119 | 4328 | 2083 | 4388 | 4708 | 3203
alp 0 3 3 4 9 2 6 8
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ori
Qarisiq
torkibli | 4851 | 5457 | 6052 | 5940 | 6200 | 2603 5674 | 5921 | 2470 | 5794 | 6332 | 5382
kollugl | 9 1 1 4 4 4 6 8
ar
Dag-
valos 5918 | 6407 | 4899 | 7852 | 8041 | 1888 7726 | 7998 | 2722 | 6662 | 7193 | 5313
Vo 0 9 7 5 5 6 5 8
fistiq
mesalo
ri
90000
80000 — : ——A
60000 x =B
50000
C

40000 —
30000 -\\_—_./ D
20000

10000 I :

1987 1998 2015 2019

Sakil-1. Etalon sahalorin 1987-2019-cu illor iizra dinamikasi. Sarti isarallor uygun olaraq,
A — ¢ollar, B — kolluglarin yerinda barpa olunmus bitki 6rtiiyii, C — subalp vo alp gomonlorini,
D — garisiq torkibli kolluqglari, E — dag-valas va fistiq mesalorini gostarir.
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Coadvaldon goriindiiyii kimi etalon sahalorda:

c¢ollarin doyismo dinamikasi nda 1987-1998—ci illords 8698,1 ha azalma, 1998-2015-ci illardo
1199,6 ha azalma, 2015-2019—cu illords 728 ha artma;

kolluglarin yerinda barpa olunmus bitki ortiiyiiniin doyismo dinamikasi nda 1987-1998—ci
illords 17355,6 ha azalma, 1998-2015—ci illords 1033,3 ha artma, 2015-2019—cu illords 6021,9
ha artma;

subalp va alp ¢camanlarinin doyismo dinamikasinda 1987-1998—ci llords 4177,1 ha azalma,
1998-2015—ci illordo 4086 ha artma, 2015-2019—cu illords 2686,4 ha artma;

qarisiq tarkibli kolluglarin doyismo dinamikasinda 1987-1998-ci illordo 10882 ha artma,
1998-2015-ci illords 2657,6 ha azalma, 2015-2019—cu illords 1202,2 ha artma;

dag-valas va fistiq mesalarinin doyismo dinamikasinda 1987-1998—ci illords 19347 ha artma,
1998-2015-ci illordo 1262,3 ha azalma, 2015-2019—cu illordo 10639,4 ha azalma miisahido
olunmusdur.
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ALTERNATIV ENERJI MONBOLORINDON ISTIiFADO
SOMOROLILIYI

Quliyeva S.V., Abdullayev U.T., Balayev S.A.
Azorbaycan Dovlat Neft vo Sonaye Universiteti
Email: baxsheliyeva.sevinc@gmail.com

XULASO

Isdo AEM monbalorindon alinan enerjini istehlakgilara minimum itkilor vo somarali iisullarla
catdirmaq {gilin, problemi holl edo bilocok smart grid texnologiyalarinin totbigi toklif
olunmusdur. Toaklif oluan texnologiyalarda istifado eilon avadanliglar sayasinds yuxarida
sadaladiglarimizla yanasi istehsal olunan enerjinin qiymotini asagl salmaq, sistemdoki
gozalarin saymi oshamiyyatli doracads azaltmaq miimiikiin olacaqdir.

Acgar sozlor. Alternativ enerji, onanovi enerji, enerji monbalori, tobii yanacaq, grid
texnologiyalari, barpa olunan enerji, ekoloji béhran.

Kec¢an asrdon baslayaraq tobii yanacaga olan tolobatin artmasi vo onun istehsalinda olan
miirokkablogmalorin naticasi kimi, enerji qiymati do koaskin suratds artmaga baglamisdir. Buna
sobaob kosf edilmis yiiksok keyfiyyatli "yiingiil" neft ehtiyatlarinin azalmasi, yeni yataqlarin
islonilmasinin ¢atinliyi vo kohno yataqlarin tiikkonmasidir. Biitiin bunlar neft vo onun emal
mohsullarina artan tolabata géra karbohidrogen xammalinin qiymatinda geyri-stabillik yaradir.
Bu 6ziinii xiisusilo do modon kdmiiriiniin ¢ixarilma vo daginma qiymatlorindo gostorir. Tobii
ehtiyatlarin tilkonma sababi vo bununla olagodar olaraq enerjinin giymotinin artmasi, 6z
novbasindo yaranan iqtisadi bohranlarin enerji Sektoruna tosirini qagilmaz edir. Problem
atmosfers “istixana gazi1” COz tullanmasi ilo daha da miirokkablasir ki, buda naticods havanin
orta temperaturunun getdikca yiiksalmasina va global iglim doyismasina sabab olur. Bels ki,
odobiyyat materiallarindan molum oldugu kimi “istixana qazi1” CO; -nin saviyyasi Uzun zaman
orzindos 180 ppm - 290 ppm arasinda doyisdiyi halda, sonaye inqilabindan sonra, yoni 65 ildon
¢ox bir miiddat arzinds onun atmosferdo migdar: 300 ppm-don 400 ppm-o kimi yiiksalmisdir.
Madon yanacaglarindan istifado naticasinda otraf miihit elementlorinin (hava, torpag, suyu)
cirklonmasi noticasinds insanlarin saglamligina tohliika yaradan, bitki vo heyvanlarin mahv
olmasma sobab olan problemlor otraf miihitin qorunmasina qarsi hossasligi artirir. Digor
torofdon iso Sonayenin inkisaf etmosi ilo enerji tolobatinin daha da artmasi, AEM-o olan
maraqlart daha da artirir ki, buda alternativ “yasil” texnologiyalarin totbiq edilmasini vo
sanayenin yeni sahasinin inkisafini stimullagdirir.

Basariyyat agar barpa olunan enerji monbalarindan istifads texnologiyasini manimsayarss,
barpa olunan va olunmayan ehtiyatlarin istifadssinin optimal uygunlugunu taparsa, o enerji vo
ekoloji bohran tohliikosi ilo rastlagsmayacaq. Enerji ehtiyatlarinin tiikkonmosi va planetds iglimin
global pislosmasi ilo oalagadar yeni barpa olunan biopargalanan vo karbon gazi ayirmayan
enerji manbalorinin yaradilmasi —miasir zamanin on vacib mosalalorindondir.

AEM o6lkonin cografi qurlusundan asili olaraq ayri-ayr1 bolgolorinde daginiq formada
oldugundan iqgtisadi vo sosial cohotdon inkisaf etmomis, sonaye inkisafinin geri qaldig
bolgalords do totbig edilmo imkani vardir. AEM-nin istifadasi iqtisadi programlarin inkisafina,
igsizliyin azalmasina sgorait yaratmaqla rayonlar arasindaki inkisaf forglorinin aradan
qalxmasina, iqtisadi vo ictimai cohotdon geyri-tarazligin azalmasina tosir eds bilor. Biitiin bu
amillor - enerji resurslarina tolobatin daim artmasi, ananavi enerji resurslarinin mohdudlugu,
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karbohidrogen ehtiyatlardan istifadenin global iglim soraitina manfi tasiri, otraf miihito qarsi
hossasligin artmasi diinyada alternativ vo barpa olunan enerji moanbalorindon (ABOEM)
istifadonin zoruriliyini daha da artirmigdir. Enerjiyo gonast edon resurslara yanacag-enerji
ehtiyatlarmin samorali (rasional) istifadosini (vo gonastli istehlakina) vo barpa olunan enerji
monbolarinin tesarriifat dovriyyasine calb edilmasine yonsldilmis hiiquqi, toskilati, elmi,
istehsalat-texniki, texnoloji vo iqtisadi xarakterli todbirlori aid etmok olar. Umumilikdo
gotiirdiikdo alinan enerjinin samarali yollarla istehlakgilara 6tiiriilma masalasinin hoalli miiasir
dovriin aktual masalalorindon birinog ¢evrilmisdir.

Yuxarida sadaladigimiz biitiin mosolalorin halli ndqteyi nozarindon ABOEM-in hibrid
istifadasi, SCADA sistemlor vo Smart Grid texnologiyalarinin totbigi toxunulan problemin
hallinds 6z komoklarini géstara bilorlor. Ona géra do bu isdo giinas va kiilok enerjisi asasinda
qurulmus elektrik stansiyasinin va enerjini min. itki ilo 6tiiron Smart Grid avadanhglarinin
vohdatindon togkil olunmus hibrid sistema baxilmisdir. Toqdim edilon dissertasiya problem
yoniimlii elmi todqiqat isinin naticalorini 6ziindo oks etdirorok, yuxarida gostorilon aktual
mosalalarinin halling istigamatlonmisdir.

Isin mogsadi ABOEM-nin enerji potensiallarmin arasdirilmasi, onlardan istifada
perspektivlorinin artirilmasi, 6lkomizde bu monbalarin enerji tutumunu nozars alaraq onlardan
daha somorali istifado etmok yollarini, bunun tigiin tolob olanan avadanliglarin se¢ilmasini, bu
avadanliglarla bagli hesabatlar1 vo onlar arasindaki olagenin necs qurulacagini, hansi
vasitolorlo  ABOEM -don alinan enerjinin tolobatgilara effektiv ¢atdirilma yollarmin
Oyronilmosidir.

Beynalxalg Enerji Agentliyinin (BEA) hesabatlarinda gostordiyi kimi diinyada enerjinin
istehlak1 {i¢ asas sahays boliiniir: bura nagliyyat, isitma/soyutma va elektrik enerjisi daxildir.
Tabii yanacaq ehtiyatlarinin titkonmasi, global istilogsma, karbon emissiyasinin azaldilmasi vo
s. kimi sabablordon har ii¢ sektorda alternativ enerji manbalorinin (AEM) totbiqi getdikca
stiratlonir. Bunun tasdigi kimi hal-hazirda diinyada olan AEM-in timumi enerji tutumunu, son
dovrlardoki inkisafini vo qoyulan investisiyalart nazardon kegirilmasi kifayatdir. Belo ki, BEA-
nin aragdirmalarina géro 2015-ci ilds diinyada timumi istehlak olunan enerjinin 48%-i isitmo
Vo soyutmanin, 32%-i nogliyyatin, 20%-i elektrik enerjisinin payina diisiir ki, bunun da isitma
Vo soyutma ti¢iin 27%-i, nogliyyat ti¢iin 3%-i, elektrik enerjisi ti¢iin isa 25%-i (2017-ci ildo
26.5%-0 catmigdir) barpa olunan enerji (BOE) monbalari torafindon qarsilanmigdir. 2017-ci
ilin sonunda AEM-nin @imumi enerji tutumu 2195 GVt qiymotino ¢atmisdir. 2007-2017-cCi
illords BOE tutumunun artim siirati sok. 1-do gostorilmisdir.

GVt

2,500

2.195GVt Global
BOE enerji

- tutumu
| Okean, CSP, geotermal
Bioenesmni
" GinasPV

Kiilske enerjisi

m  Hidoreneri 2 ﬂ

IR
ANy

2007 2008 2009 2010 20m 2m2 203 24 2005 2018 20NT

Sak. 1. 2007-2017-ci illords global BOE tutumunun miiqayi
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BOE tutumunda illik an boyiik artim 2017-ci ildo olmus va 2016-c1 ilo nisbaton 9% yiiksalis
miisahida edilmisdir. Umumiyyatlo 2017-ci ildo enerji tutumu artiminin 70%-i BOE manbalori
hesabina olmusdur ki, bu da osason giines vo kiilok enerjisinin rogabatyoniimlii inkisafi
hesabinadir. Artirilmis enerji tutumunun 55 %-i PV giinos panellori hesabina alds edilmisdir.
BOE hesabina artan enerji tutumu tobii yanacaglar vo niivo enerjisi hesabina artirilan enerji
tutumundan daha cox olmusdur. Kiilok enerjisi hesabina enerji tutumunun artimi 29%,
hidroenerji hesabina iso enerji tutumunu artirmi 11% -o borabsr olmusdur. AEM igarisinda
hidroenerji an boyiik enerji tutumuna malikdir vo onun enerji tutumu biitiin digor monbalarin
enerji tutumundan ¢oxdur. Hidroenerjidon sonra kiilok vo giinas enerjisi daha ¢ox tutum
potensialina malikdir.

Diinya 6lkoalorinin AEM-na qoyduglari investisiyalarin aragdirmalarinin naticalori gostarir Ki,
2017-ci ilds barpa oluna bilan enerji va yanacaqlara (giicii 50 MVt-dan ¢ox olan hidroelektrik
stansiyalar1 istisna olmagla) goyulan investisiya 2016-c1 ilo nishaton 2% artaraq 279.8 milyard
ABS dollar1 hacminds olmus, lakin bu gostarici 2015-ci illo miiqayisads 13 % azalmigdir [29].
Demok olar ki, qoyulan investisiyanin asas hissasi giinos PV panellarinin (57%) va kiilok
enerjisinin (38%) paymna diisiir. Texnologiyanin siiratlo inkisaf etdirilmasi sayssinds ildan-ilo
tolob olunan investisiyalar azaldigca BOE tutumu artmaqda davam edir. inkisaf etmokdo olan
Olkalorin qoyduglari investisiya inkisaf etmis 6lkalorin qoyduglar1 investisiyadan daha ¢oxdur
(imumi dayarin 63%-i) va global investisiyanin rekord hodd ilo 45%-i, 126.6 milyard ABS
dollar1 takca Cinin payina diisiir, bu rageam 2016-c1 ildo 36% toskil edirdi. Sermayenin 15%-i
Avropa (40.9 milyard ABS dollar1), 14%-i ABS, 11%-i Asiya dovlatlori (Cin vo Hindistan
xaric olmagla) torafindon qoyulmusdur. Daha az sormaye iso 5% Amerika dovlatlori (Brazilya
Vo ABS istisna olmagqla), 4% Hindistan, 4% Orta Sorq vo Afrika vo 2% Brazilya torafindon
qoyulmusdur. 2017-ci ildo Latin Amerikast vo ABS-da qoyulan investisiya payr daha da
artsada, Avropa 6lkalorinda bu giymat 2010-cu ildan bari getdikco azalaraq 30%-o diigsmiisdiir.
Qoyduglar1 sarmayeya gors ilk beslikdo olan Glkalora baxsaq bu sirada liderlik Cina, digar
yerlor isa uygun olaraq ABS, Yaponiya, Hindistan vo Almaniyaya moxsusdur. Bu dévlstlorin
boyiik investisiya qoymaginin digar Sobabi iso tobii yanacaq ehtiyatinin olmamast vo tolob
olunan enerji liclin xaricdon aslilig1 aradan galdirmaqdir.

Apardigimiz arasdirmalardan alinan naticalor asagidakilardir:

Isdo AEM monbalorindon alinan enerjini istehlakgilara minimum itkilor vo somarali iisullarla
catdirmaq {glin, problemi hall edo bilocok smart grid texnologiyalarinin totbigi toklif
olunmusdur. Toaklif oluan texnologiyalarda istifado eilon avadanliglar sayssindo yuxarida
sadaladiglarimizla yanagi istehsal olunan enerjinin qiymotini asagi salmaq, sistemdoki
gozalarin saymi ohomiyyatli dorocads azaltmaq miimiikiin olacaqdir.

Borpa olunan enerjidon istifadoni daha da artirmaq vo ananavi enerji stansiyalarindan hamginin
tobii yanacaqlardan aslilig1 aradan galdirmagq {i¢iin hibrid enerji sistemi toklif olunmusdur. Bu
sistemlorin totbigi naticasinds ekoloji problomlorin, global istilosmanin an osasi iso tobii
yanacaqlardan asliligin aradan galdirilmasina sorait yaratmag olar.
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K BOITPOCY OBPABOTKHN CUT'HAJIOB CEHCOPOB B HUC
OBECINEYEHUSA BE3ONMACHOM JAEATEJbHOCTH

I'yceitnam I.T.
Joxropant kadenpsr «IIpudopoctpoerney, Azepbaitmxanckoro ['ocymapcTBeHroro Yuusepcurera Hedtu u
Ipomemmrennoctr. Email: emilkursant@gmail.com

PE3IOME

PaccMmoTpensr  Bompochkl  00paOOTKM  BBIXOJHBIX CHTHAJIOB CEHCOPOB IIPH  CHHTE3E
WH()OPMAITMOHHO-U3MEPHUTENBHBIX CUCTEM JUISI OOSCIICUCHUS KU3HEICITCIbHOCTH YeJIOBEKa.
[Ipoananu3upoBaHbl MpPEUMYIIECTBA U HEJOCTATKUA TPAJAULIMOHHBIX W TEPCHEKTUBHBIX
MOAX0A0B K 00paOOTKE BBIXOJHBIX CHUTHAJIOB JAaTYUKOB, YTOYHEHBI (DYHKIIMHM CEHCOPOB CO
BCTPOCHHBIMH MHKPOYHITAMHU, OOCCIICUHBAOIIMMHA HX WHTEIUICKTyalbHOCTh. [lokazaHo, 4To
UCIIOJIb30BaHNE HEUETKUX IMOAXO0JI0B K 00pabOTKe CUTHAJIOB MO3BOJISIIOT YUUTHIBATh (PAKTOPHI
Y BO3JCHCTBUA, HE MOAMAIONIMECS TETEPMUHUPOBAHHOMY OINUCAHHUIO. PaccMOTpeHO BapuaHT
NPUMEHEHHUS aJTOPUTMOB BEHBIIET aHaIM3a C HEYCTKUM IIOAXOJOM, KOTOPBIH MOXKET
3HAYUTEJILHO MOBBICUTH JOCTOBEPHOCTh M TOYHOCTH PE3YJbTaTOB U3MEPEHUs Ha BCEX dTallax,
CBSI3aHHBIX C MPOIIECCOM 00paOOTKH CUTHAJIOB CEHCOPOB.

KiroueBble ciioBa: ceHCOP, HHPOPMAITMOHHO-H3MEPUTEIbHASI CHCTeMa, 00paboTKa CUTHAJIOB,
HEYCSTKHH MMOAX0/, BEHBIICT aHAIN3

Beenenne: B 3aBucuUMOCTH OT Ha3HayeHUs HWHQPOPMALMOHHO-U3MEPHUTEIbHBIE CHCTEMbI
(MUC) muenecoobpa3Ho MOAPa3ACIUTh HA CHUCTEMBI JJii TEXHOJOTMUYECKHX IPOIIECCOB,
CHCTEMBI MJISi HAYYHBIX HCCIEIOBAaHWW, CHCTEMBI Uil cOopa, 00paboTKM HWH(POpPMALUU
yIpaBJIeHUS MPEIIpPUATHEM, CHUCTEMbl OIOBEINEHUS U YIPaBJIEHUS B Upe3BbIYAMHBIX
COOBITUSIX, Kyla MOXET BXOJUTh WJIM MHTETPUPOBATHCS C HEll, cucrema cbopa u 0OpaboTKH
UHPOpPMALIUM  HEOTJIO)KHOW  MEAMLUMHCKOW TMOMOIM M T.JA. DBOJBIIMHCTBO — Takux
aBTOMATHU3MPOBAHHBIX HMH()OPMAIIMOHHO-U3MEPUTENBHBIX CUCTEM IpeIHa3HAYeHbl TaK WIIU
MHaue s TOBBIIIEHUS MPOU3BOAUTENLHOCTH Tpylda M Juid oOecrieueHHs 0e30MacHOCTH
paboTel moaeil. Tak kak mpu QYHKIMOHUPOBAHUU JAAHHBIX CHCTEM MPEIOJAraeTcs ydyacThe
yejoBeKka (omepaTopa, HCCIenOBaTess, CHEeNMaIncTa) WIM TPYNIbl JHOJEH, KOTOpble
UCIONB3YS MH(OpPMALMIO, TOJYYEHHYI0 OT CHCTEMbl JJIs aHaiu3a IPOU3BOJCTBEHHOIO
npolecca, HayyHbIX HCCIEAOBAHUM W TNPHUHATHS COOTBETCTBYIOLIMX YIPABICHUECKUX U
VOPAaBISIOUUX  PEIICHUH, ONTUMHU3HUPYIOT  TEXHOJIOTUYECKHE  TPOIECChl, HAay4HbIE
HKCIEPUMEHTHI, YIpPaBICHHE UpPE3BBIYAWHBIMU cUTyaluusMu. O000mias BO3MOXKHOCTH U
GyHKIIMM cHCTeMbl TpuU oOecriedeHHH O€30HacHOCTH IKU3HEAESITEIbHOCTH 4YeJIOBeKa
HEOOXO/MMO OTMETUTh, YTO paccMaTpuBaeMas CHCTeMa JOJKHA OXBaTHTh HEKOTOPbIE
JKU3HEHHO-BaKHble (DYHKIMHU, amnmapaTHO-NPOrpaMMHbIE oOecrieyeHus] OOJIBIIMHCTBA U3
BBIIIICYKA3aHHBIX CUCTEM.

Hanuuue ceHCOpoB M AAaTYMKOB pa3IMYHBIX MapaMeTpoB M TOKa3aTelled, MpOrpaMMHOE
o0ecrieyeHne, COOTBETCTBYIOIIEE BBIACICHHBIM (YHKIMAM M LENIsSM JaHHOW CHUCTEMBI, U
ONpEAeNAIOT B OCHOBHOM 3((ekTUBHOCTh €€ (yHKUHOHHpOBaHUS. l3BecTHO, 4TO B
3aBUCUMOCTH  OT  KOH(MUTYpallud  CHUCTEMBl  pa3jiMyaloT  LEHTPAIU30BaHHYI0 U
JNEIEHTPAIU30BaHHYI0 — paCHpEeleNIeHHYI0, a Takke KOMOMHHMpPOBAHHYIO CTPYKTYpY.
[Tocnenusis HanOosee MOAXOUT K CUCTEMaM 00eCTIeYeHHUs KU3HEAEATEIbHOCTH YeI0BEeKa, TaK
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KaK IpU 3TOM LEJI€CO00Pa3HO ONTUMHM3UPOBATh KOHTPOJIb U MOHUTOPUHI COOTBETCTBYIOLINX
MIPOLIECCOB Ha OOJIBIIOM MPOCTPAHCTBE, UCIIONb3YsI B OCHOBHOM PACIIPEACTICHHYIO CTPYKTYPY.
Kpome nzmepenusi, cpaBHEHHUs1, ONIOBEILIEHUS, COCTABIECHHUS OTYETOB U BbIIaYM PEKOMEHAALU
npu ¢pyaxnuonupoBanuu UM C, 10KHBI BXOJUT NMPOTHO3UPOBAHUE CUTYAIMI U aJanTaius K
YCIIOBHSM OKpYXKAroIIel cpelbl. ATaNTHBHBIE CUCTEMBI SBJISIICH CHCTEMaMH 00Jiee BBICOKOTO
YPOBHS MMEIOT CJIOXHOE allapaTHO-TporpaMmMHoe obecriedeHue. 3a mnocieanue 20 et
UH(POPMALMOHHO-U3MEPHUTEIbHBIE CHCTEMBI MPOLUIM YCKOPEHHBIH MyTh Pa3BUTHSA, OJHOU U3
HaIlpaBJICHUN pa3BUTHUSA, KOTOPBIX SBJISAETCS NPUMEHEHUE HCKYCCTBEHHOIO HMHTEJIEKTa [2].
WuTennekryanpHble CUCTEMbl (YHKIMOHMPYIOT B OKCIIEPTHOM DPEXHME, IEMOHCTPUPYS
CIIOCOOHOCTH OBICTPOTO pearupoBaHUSI HA PA3JIMYHBIC CIIOKHBIE CHUTYAllMH, YTO IO3BOJISET
TaK)Ke€ OIPENEIATh IPOTHO3HBIE 3HAUEHHS COOTBETCTBYIOIUX [1apaMETPOB CPEJIbI, OLICHUBATh
albTepHATUBHBIC PEUICHUS B 3aBUCUMOCTH cuTyaluil. HeoOxonumas s mpuHATHS pelIeHUs
uHpOpMaLKs O PA3IMYHBIX MapaMeTpax KOHTPOIMPYEMOro MpoIecca U CPeibl MO3BOJISIOT
MOJIYYUTh CEHCOPBI U TATYUKH, ITOAKIIOYAEMBIE K CUCTEME.

IMocTranoBka 3agaum: [Ipu cuHTe3e CTPYKTYpbl MH(MOPMALMOHHO-U3MEPUTEIBHON CHCTEMbI
Uit 0e30TMacHOM JKU3HEAEATENBHOCTH YEJIOBEKa OJHUM W3 OCHOBHBIX NPOOJEM SBISETCS
UMEHHO oOecreyeHHe ONTHUMaJIbHOH OOpabOTKM  BBIXOAHBIX CHUTHAJOB  CEHCOPOB,
MOJKITIOYEHHBIX K CUCTEME, C IIeTTbI0 TIOBBIMIEHHS JOCTOBEPHOCTH PE3YJIbTaTOB 00pabOTKH, a
TAK)KE€ HaJIeKHOCTU CUCTEM TAKOI'O poja.

Koneunoii nenpto pazpadorkn MNC naHHOrO HazHaueHHs MOBBIIICHHE WHPOPMATUBHOCTU U
JIOCTOBEPHOCTH PE3YJIbTATOB U3MEPEHMM, NMPOBOAUMBIX C IIOMOIIBIO CEHCOPOB M JIaTYMKOB,
ABJIIETCS OJAHMM M3 OCHOBHBIX 3aj[ay, pPEIIaeMbIX B paMKaX pPa3BUTHUsI yKa3aHHBIX CUCTEM.
CymecTByroniie B HACTOSIIEE BpEMS pa3jIMYHbIE AaNIapaTHO- AJITOPUTMUYECKUE U
OpOTPaMMHBIE  CIIOCOOBI  XOTS W MO3BOJSIOT  JOCTHYb  TNpPHEMJIEMbIEe  3HAYCHUS
COOTBETCTBYIOIUX IapaMeTPOB, OJHAKO C KaXIbIM TIOJIOM KEJIAHUE YCOBEPLICHCTBOBATH
CHCTEMY MPHUBOAMT K YCIOKHEHHE 337ad U (YHKIUH CHCTEMBI, YTO €CTECTBEHHO, TpeOyeT
MOCTOSIHHOT'O COBEPUICHCTBOBaHUS MH(OpMAIIMOHHOTO oOecrieueHus. BboIxoaHoM curnain psjaa
CEHCOPOB M  JAaTYUMKOB, IMOJAKIIOYEHHBIX K CHCTEME, SBIISETCS  3alllyMJIEHHOM
WHAYCTPUAJIbHBIMUA TIOMEXAMHM M IOMEXaMU TEXHOTE€HHOI'O M €CTECTBEHHOI'O XapakTepa, YTo
BBIHYX/Ia€T K NMPUMEHEHHUIO Pa3IMYHbIX (WIBTPOB U aJIrOPUTMOB 0OpabOTKH pPE3yIbTaTOB
u3Mepenus. Kak mokasplBaloT MCCleAOBaHUs, JaXKke Mociie Takoil 00paboTKH, OCHOBAaHHOM Ha
JETEPMUHUCTUYECKOM U CTAaTUCTUYECKOM MOAX0AAX, MHPOPMATUBHOCTh CUTHAJIOB IaTYMKOB B
HEKOTOPBIX CIIydasiX HE YAOBJIETBOPSET, NOBHIIIEHHBIM TPEOOBAHUSM COBPEMEHHBIX CHUCTEM,
YTO MPHUBOJUT K OMIMOOYHBIM pe3ysbTaTaM M K OLIMOKE B IPUHATUU COOTBETCTBYIOIIUX
PELIEHU 110 HUM.

K anroputmam 00paOOTKM CHUTHAJIOB OTHOCATCS (UILTpAIUs, CTIIaXKWBAaHHE, YCpPEIHEHUE,
JUCKpeTH3alisi M KBaHTOBaHHWE, WHTETpUpOBaHHUE, TU(PPEpEeHIIMPOBAHUE, CIEKTPaTbHBIN
aHaIM3, WJAEHTU(UKALMA M pacro3HaBaHUE OOpPa30B, MNPOTHO3WPOBAHWE U BBIYHCIECHUE
TpeHJa, MpeACKa3aHWe, M TapMOHMYECKHH aHalW3 CUTHAJIOB C  HCIOJIb30BAaHUEM
npeobpazoBanusg Pypre, Ipu KOTOPOM OCHOBHOM CHUTHAJI pas3iaraercsi B psiJl TapMOHUYECKUX
COCTaBIAIOIIMX CO CBOMMM AaMIUIUTYyJaMH M 4YacTOTOM KpaTHOW € YacTOTOW HCXOJHOTO
curHana. [Ipuuem B HacTosIiee BpeMs OCHOBHAsl 4acTh MEpPEUYMCICHHBIX OIepanuid Haj
CHUTHAJIaMH MPOBOAMTCS B IIM(PPOBOM BHUJIE, IPU KOTOPOM HUCHOJIB3YIOTCS aHAIOT0-IU(POBOE U
nugpo-aHasoroBoe mnpeodpazoBanus. EcTecTBEHHO, mpH 3TOM BO3HUKAET BOIPOC BbIOOpa
YacTOThl JUCKPETU3allMM, OT TNPAaBMWIBHOCTH BbIOOpa KOTOpPOHl ompenensercs o0beM
BBIUMCJICHUM U B KOHEYHOM CUeTe MOTrPEHIHOCTh BOCCTAHOBJICHHS aHAJIOrOBOro curHaia. B
cooTBeTcTBUE ¢ TeopeMoil lllenHoHa-KoTenpHNKOBa, MUHMMAaNIbHAS YacTOTa JUCKPETH3ALUU
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BBIOMpAETCs B J1Ba pa3a OoJblle YacTOThl OCHOBHOTO cUrHaya. Kaxplii U3 paccMOTPEHHBIX
QITOPUTMOB  O0pabOTKM CHUTHAJIOB HMeEeT crnenupuueckue OCOOCHHOCTH, KOTOpHIE
OTIPENIENIAIOT MOTPEIIHOCTH 00pabOTKH M BOCCTAHOBIICHHS, & TAK)K€ METOAMKY M YCTPOMCTBO
oOpaborku. Hampumep, omnepanus (GuIbTpalMyu aHAJIOrOBOTO CHTHAla MOXET OBITH
OCYIIECTBJICHA MACCUBHBIMM ¥ AKTUBHBIMH (UIBTpaMM HHU3KUX, BBICIIUX YacTOT,
peann3yeMbIX Ha OOBIYHBIX PAAMO3JIEMEHTaX, a onepanus HUPPOBOTO CUTHATIA IPUMEHEHUEM
ITOpUTMOB LU (PPOBOI pumbTpaHy.

[Ipum sTOM pemieHHe 3agadd BBIIENCHHUS W CIVIQKMBAHME CHTHAJIOB JAaTYMKOB, 0OpabOTKH
UH(POPMATUBHONW COCTABIIAIONICH NAaHHBIX CUTHAJIOB W3-32 HEOIPEICIICHHOCTH B YCIOBHSX
BIIMSHUS WMHTCHCHBHBIX IIOMEX, CO CJOXHBIMH IS HMICHTU(GHKALUN CIEKTPATbHBIMU
XapaKTEePUCTHKAMHU, TPEACTABISIET 3HAUUTEIbHYIO TPYAHOCTb.

Pemenne mpobiaembl: Kak 1OKa3bIBAalOT HCCIENOBAaHUS IPU PELICHUM JAHHOM 3a1aud B
HACTOsAIIEe BpeMsl HCHOJB3YIOTCS pa3iHyYHble MOAXOIbl, KaK IETEPMUHHUPOBAHHBIC, TaK H
II0JIXO0/Ibl, OCHOBaHHbIE HAa HeUeTKOH Jioruke. [Ipu 3ToM HaOII0JaeTCs TEHACHIMS paCIIUPEHUS
UCIIOJIb30BAaHUS TaK)K€ METOJ0OB HEHPOHHBIX CETeH, T'€HEeTUYECKHUX anroputmoB [l1].
Yka3zaHHbIC TOJIXOABI K 00pab0TKe BHIXOAHBIX CUTHAIOB TPEOYIOT TIIATEIFHOTO aHAIHM3a BCEX
WH(GOPMATUBHBIX  MapaMeTpOB  JAaHHBIX CHUTHAJIOB, OMNpPEIEICHHUS WX  BPEMEHHBIX
XapaKTEpUCTHUK B 3aBUCUMOCTH OT BXOJHBIX BO3JCHCTBUI C LENbI0 MOJEIMPOBAHUS HX
W3MEHEHUH BO BpeMeHH M TpocTpaHcTBe. COBOKYNMHOCTh YyKa3aHHBIX I[apaMeTpoB U
XapaKTEpUCTHK  OINpPEAEISAIOT  BO3MOXKHBIE  BapuaHThl ~ MoOAeNed A IPOBEICHUS
KOMIIBIOTEPHBIX AKCIEPUMEHTOB C MPUMEHEHHEM PA3JIUYHBIX MPOTPAMMHBIX MPOAYKTOB JUIS
MOJIEJIUPOBAHUSI.

B mocneanee Bpemsi Aiisi TapMOHMYECKOTO aHAlM3a CUTHAJIOB B MH(POPMAIIMOHHON TEXHHKE
IPUMEHSIOTCSL  QITOPUTMBl  BEHBIET-IIPEOOpa3OBaHUs, KOTOPbIE YIAayHO MCHOJIb3YIOT
JTOCTHIKEHHUST MaTeMaTuku 1 uHopmatuku. TexHomorus BeWBIeT mpeoOpa3oBaHUsl OCHOBaHA
Ha TMPEJCTAaBICHUH CHUTHAJIOB S(t) B BHIEC B3BEIICHHOH CyMMbI 0a3uCHBIX (YHKIHHA B
BEKTOPHOM IpocTpaHcTBe. IIpu BeliBneT-aHanm3e C TIOMOIIBKO MPSIMOTO  BEWBIIET-
npeoOpa3oBaHus OCYIIECTBIIETCS JeKOMIO3ULMs curHana. [Ipsimoe BeliBneT-npeoOpa3zoBaHue
(Continuous Wavelet Transform - CWT) ocyuecTBisieTcss MyTeM BBIYUCICHUS BEHBIET
KOA(Q(UIIMEHTOB, 3HAYEHHUsS] KOTOPHIX JOJDKHBI HAXONATCA B OO0JIACTH MX OINpeAeseHUs.
BeiliBner-ciekTporpaMmbl MO3BOJISIIOT OOHApYKUBaTh apTe(akThl CUTHAJIOB, YTO pacLIMpseT
00JacTh CIIEKTPAIIbHOIO aHAJIM3a U MOBBILIAET JOCTOBEPHOCTh PE3YJIbTaTOB aHAIU3A.

ITpu BelBIIET-CUHTE3€E C LIEIBIO NOJYYEHUSI CUTHAIA C HOBBIMM CBOMCTBAMHU OCYILECTBISAETCS
U3MEHEHHE BelBIieT K03()(PUIIMEHTOB OCHOBHOI'O CUTHAJIa U BBINOJIHSIETCS OOpaTHOE BENUBIIET-
npeoOpa3oBanue. llenplo BeliBneT-cuHTE3a B 3aBUCHUMOCTH OT cloco0a HM3MEHEHUs
KOA(Q(UIIMEHTOB, MOXET ObIThb, Hampumep, ckatue uiau ¢uapTpauusa. MIMeHHO, BelBIieT-
npeoOpa3oBaHUs Yallle BCETr0 HCIOJIb3YETCs MPHU Onepanusx (UIbTPAlMH CUTHAIOB M HX
cKaTUM  (KOMIIpECCHs)  OCYLIECTBisieMasl IyTeM  OrpaHWYeHHUs YpPOBHS  BEHBIET
kodd¢uimentoB. [ns paboTsl ¢ BeiiBneramu npumensercs Wavelet Toolbox sBistommiics
naketoM pacmupenuss MATLAB. JlanHbiii makeT MOXET OBITh MCIOJIB30BaH sl 00pabOTKH
OCLMJIJIOTPAMM U CHEKTPOB, MOJYUYEHHBIX C TTOMOIIbIO HUPPOBBIX U3MEPUTENBHBIX PUOOPOB,
YTO paciiupsieT o0JacTh X MPAKTUYECKOro MPUMEHEHHsS. Y CTaHOBKa JaHHOM IporpaMMmsbl B
npubopax ¢ OTKPBHITOM apXUTEKTYpOH MO3BOJSET MPOBOJUTH MOJHOLEHHBIE U Y(PPEKTUBHBIE
SKCIIEPUMEHTANIbHBIE UCCIIEI0OBAaHU, N3MEPEHUSI MTHOBEHHBIX 3HAUEHUI CUTHAJIOB.

Kak moka3piBatoT HccieqoBaHusi BelBieT-npeoOpa3oBaHus Haubosee 3((GEeKTUBHBI IpU
pEeIIeHNH CIEIYIOIUX 3a4au:

88 | THE CAUCASUS
A ECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN




E
ISSN: 2298-0946, E-ISSN: 1987-6114 ‘ ==z 5=
SEPTEMBER VOLUME 45 ISSUE 06 TECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUC ASUS

* CIIEKTPAJIbHBII aHAIN3 CUTHAIOB C MOCTPOSHUEM BEHBIIET-CIIEKTPOTPaMM;

* (punbTpanMs curHana ¢ NOMoUIbI0 BEUBIET KOAPPHUIIMEHTOB;

* OUUCTKA U CIJIA)KMBAHUE CUTHAJIOB (B TOM YHCIIEe HECTALIMOHAPHBIX) H300paKEHUI OT IIyma
U TIOMeEX;

* KOMIIpeccHsl (CKaTHE) CUTHAIIOB C MAJIBIMU UX UCKAKEHUSIMU;

* HHTEPIOJIALMS, SKCTPANIOJSILIUS U alllIPOKCUMAIMsI CUTHAIIOB [4].

Jnist GpunbTpanuu CUrHajia ¢ HeNblo yIAJICHUs IIyMOB IPUMEHSETCS] BEHBIICT-TIPEOOPa3OBaAHMS.
[Tpu 3TOM uMcnonb3yeTcst psii MOPOTrOBbIX (QYHKIMH Pa3IuuHON (OPMBI, KOTOPbIE SBISIOTCS
OCHOBOH IS OCYLIECTBIICHHUS OTPAaHUYEHHUI YPOBHS MICHTU()UKAMUOHHBIX KO3(PPHUIIMEHTOB.
OTOT ypOBEHb 3a7aeTCsl B BUJIE OIIPEJCIIEHHOIO nopora. M3MeHsisi JaHHbIH [OpOr, MOJIy4aroT
OLICHKM HOBBIX 3HaueHUH K03()(PUIIMEHTOB, KOTOphIE HMXKE 3aAaHHOTO Topora. Bapweupys
HOPOT'M U COOTBETCTBEHHO, BEUBIET KO3(PPUIMEHTH! 100MBaeMCsl CHU)KEHUSI YPOBHS IIyMa U
CKaTUs UCXOHOro curHaia. OpHa U3 Hanbosee YacTo MCIOJIb3YeMbIX MOPOTOBhIX (YHKIIUH,
HOpUMEHsSeMbIE B ITOPUTMaxX (PUIbTPALIMM [IPEICTABICH HA pUCYHKE 1.

110

Va V4

-S| (VG

-

Tt B

Puc.1. [ToporoBsie GpyHKIINU: a) KECTKast; 0) MATKas

HpeI[CTaBJ'IeHHaH Ha puc. la xecTkas noporosas (I)YHKI_II/IH (I/IJ'II/I OI_ICHKa), MOKET OBITh OIMCaHa
CJICOYIOIUM BBIPAXKCHUCM

_x, if x| =T
y(x)_{O.ifIxI<T}

rie BeauurHa T HEKOTOpOE MOPOroBOE€ 3HAYEHHE; X U y - BXOJHOE M BBIXOJHOE 3HAYCHUS
koa(p¢uumenToB. Msrkas mnoporoBass (yHKuMs (OLiEHKa), NpeAcTaBlieHHas Ha pwuc.lo,
OIMCHIBAETCS BBIPA)KEHUEM:

_ (sign() (x| =T),if |x| =T,
y(x)_{ 0,if x| <T }

a yHKIUsA sign(x), KOTOpas ornpeenseT 3HaK Ko3hduuueHra x:

TakuM o00pa3oM, HCXOIS W3 ONMUCAHHS MOPOTOBBIX (QYHKIMM, 3aKI04YaeM, 4YTO MATKas
noporoBasi (yHKIMS HE COAEPXKUT paspeiBa B o0jacTu ompeneneHus 3HaueHus T, T.e.
ABIIIETCS HENpepbIBHOW. BcenenctBue sroro, oOpaboTka ¢ MSATKOM MOporoBoil (yHKIuei
MO3BOJISIET JOOUTHCS ONITUMANIBHON B CMBICIIE OYUCTKH cUrHaia. OHAaKo, IPU 3TOM CHU)KEHUE
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3HAUEHUS BEUBIIET KOAP(PUIIMEHTOB HA BEIUYUHY T, JJIs CHTHAJIOB CEHCOPOB, MOIKITFOYEHHBIX
K CUCTEME, YXY/IIIaeT KAYeCTBO BOCCTAHOBIICHHS.

OaHUM W3 OCHOBHBIX MpPOOJieM NPUMEHEHHS YKa3aHHBIX METOJ0B OOpabOTKH B JTaHHOM
cilydae SIBJISIETCS BRLIOOP UMEHHO TOPOrOBOro 3Ha4YeHHs. Kak 1MOKas3bIBarOT SKCIIEPUMEHTHI, B
[EJIOM, YHCJICHHAas OIEHKa KayecTBa BOCCTAHOBIIEHHOTO CHTHala sBIsieTcs Ooiee
ONTUMAIIHOW, TIPU YKECTKOH MOPOTOBOM (YHKIIMW W JIJIS YJIYYIICHHS TAHHOH OIEHKHU TIPU
MSTKOM TIOPOTOBOM 00paboTKe HEOOXOAUMO 3Ha4YeHHE mopora T BRIOMPATh paBHBIM TOJOBHHE
KECTKON OIleHKU. B ciy4yae ogHOMEpHOro cWrHaja sl BbIOOpa mopora peKOMEHIYeTcs
UCTIOJIb30BAaTh CIEAYIOIIEE BHIPAKCHHE:

T = 0./2In(N),

rae N - ob1iee KOJIU4ecTBO OTCUETOB 00pabaThiBaéMOro CUrHalla, G - CPEeIHEKBAIpaTHUECKOe
otkionenue (CKO) myma.

Heuerkne mnoaxopl, Ha3bIBaeMble TEPMUHOM CO(DT KOMIIBIOTHHI, MO3BOJIIOT CO3/1aBaTh
MOJICNId CHUTHAJIOB C TOMOIIbI0 HE(POPMAaTbHBIX JHHTBUCTUYECKHX TEPMOB, HEHPOHOB U
nomynsiiuii. [IpuMeHeHHne MOCieTHUX TO3BOJSET YYHUTHIBATh (DaKTOpbl U BO3JCHCTBHS,
KOTOpPbIE HEBO3MOXHO JE€TEPMHUHUPOBAHHOM BHJE ONUCHIBaTh. Kpome TOro, ajropurmam
00pabOTKH, OCHOBAHHBIM Ha HEHPOHHBIX CETAX U TEHETUYECKUX QITOPUTMaX MPHUCYITH
caMoo0y4YeHHe, YTO OYEHb MOJIE3HO M BBITOJHO MPU MAaTEMAaTHYECKOM OIMCAHWH BBIXOIHBIX
CUTHAJIOB CEHCOPOB, KOTOPBIM XapaKTEPHO H3MEHEHHE H3MEPUTEIbHBIX XAPAKTEPUCTUK B
3aBHCUMOCTH BPEMEHHM M TEMIIEPATYpPbl OKpYKaroumen cpenbl. J[aHHbIE CBOMCTBA YKa3aHHBIX
QITOPUTMOB  TO3BOJIAIOT ABTOMAaTUYECKH KOPPEKTUPOBATh IOKAa3aHUS — PE3yJbTaThbl
U3MEPEHMs, 4 TAKXKE OCYIIECTBUTh AJaNTalMI0 XapaKTEPUCTUKH CEHCOPOB K H3MEHEHUSIM
U3MEPSIEMBIX NTAPAMETPOB.

Hcxonst w©3 9TOro, MSTKyl0 TIOPOTOBYIO (YHKIMIO MOXHO 3aMEHHThb (DyHKIHEH
NPUHAIEKHOCTH, KOTOpasi XapaKTepU3yeT HEUYEeTKOe MHOXKECTBO MOPOroB K03(h(HUIMEHTOB
npeoOpazoBanus. JlaHHBIH MOAXOA TMO3BOJUT IOBBICUTH KAaueCTBO BEHBJIET aHalu3a C
MOCJIEAYIOIUM YIY4IIEHUEM IIPUEMIIEMON IOMEXOYCTOMYMBOCTH CHUIHAJIOB CEHCOpPOB, a
TaKkK€ TOYHOCTM M JOCTOBEPHOCTH pE3yJbTaTOB 00paboTku. OTMETHM, HUCIOJIb30BaHUE
IIpaBUJ JIOTUYECKOIO BBIBOJA B HEKOTOPBIX CIydasX MPUBOJUT K CYILECTBEHHOMY
YMEHbILIEHNI0 00beMa o0pabaThiBaeMONl HH(pOpPMAIMKM, YTO B CBOIO OYEpelb, IMOBBIIIACT
OBICTPOAEICTBHE CUCTEMBI U €€ UHTEJUIEKTYaIbHOCTb.

CpaBHMBasg pe3yibTaThl MCIOJB30BAaHUS MATKOW M JKECTKOM IOPOTOBBIX (YHKIMH AJs
anroputMa (UIBTPALMM COOTBETCTBYIOIIME MPOLEAYPHl Ha KOMIIBIOTEpE HEoOX0IuMO
OPOBOJIUTH TPU HECKOJbKUX PA3IMUYHBIX CTEMEHSAX 3allyMJICHHOCTH (IUCIEPCHU IIyMa)
curHana. Ilpu 3trom HeoOxoaumMo BBIOpaTh HACTPOMKH aNrOpUTMa, UCXOIS U3 CIEIYIOIIHUX
XapaKTEepUCTHK U MapaMeTpoB: TUIA BEUBIET-(DYHKIMH, aJITOPUTMA OIPEICIIEHHUs TOPOTOBBIX
3HauUEHUM, 4YHUClIa YypPOBHEH  BEUBIET-pa3iokKeHMs, MOCIEAOBATEILHOCTh  00pabOTKU
KO3 PHUIIHEHTOB UACHTUPHUKAIUN BEUBJICT-PA3JI0KECHHUS. KauectBo anropurma
OCYIIIECTBIISIETCS IO KPUTEPUIO CPETHEKBAAPATHUECKON OIINOKY.

Crnenyer OTMETUTh, YTO MOSIBJIEHHE BCTPOECHHBIX CUTHAJIBHBIX MPOLIECCOPOB OTKPHUIM HOBBIE
BO3MOXKHOCTH JIsl 00paboTKK cUrHaioB [2]. B HacTosIiee BpeMsi OCHOBHbIE XapaKTEPUCTUKH
CUTHAJIA TAKUE KaK, MATEMAaTUYECKOE OKHUIAHUE, MAKCUMAJIBHOE U MUHUMAJIbHOE OTKIOHEHUS
BBIUHCIISIIOTCS HEMOCPEACTBEHHO y CEHCOpa, TaM e MPOUCXOAUT U (PUIBTPALUs BBIXOTHOTO
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CHUTHaJNa JUii OTOpPAaKOBKM AaHOMAJbHBIX pE3yAbTATOB HW3MEPEHHUsS, UTO IO3BOJISET
MUHUMU3HUPOBATh 00BEM IEpejaBaeMbIX 0 KaHATY CBA3H U3MEPUTEIbHOM HH(OPMALIUH.

[lpu ananmmuze anropuTMOB 0OpabOTKM HEOOXOIUMO YUYECTh pasiuuHble (DAKTOPBI IS HX
CpPaBHEHHMsI, TaKMe KaK JMala3oH OCHOBHBIX MapaMeTpOB KOHTPOJIUPYEMOIrO MpoIlecca;
METOAMYECKHE  TOTPEIIHOCTH;  HEOOXOIMMOCTh  KOMIBIOTEPHOTO  MOJICIMPOBAHUS
MPUMEHSIEMbIX aJITOPUTMOB H T.I.

Takum 00pa3oM, CEHCOpPBI CO BCTPOCHHBIMH YHIAMM, BOCIPUHHMAIOT H3MEHEHHS
XapaKTePUCTUKU O0BbEKTa HAONIOICHU, aHAIM3UPYIOT U3MEHEHUS MapaMeTPOB OKpYXKaroliei
Cpebl C LENbI0 ydyeTa HeMTMHEHMHOCTH XapaKTEPUCTUK YYBCTBUTEIBHBIX 3JIEMEHTOB, BHOCST
pa3inyHble MOMPAaBKH B 3aBUCUMOCTH HM3MEHEHHs TeMmIeparypbl U T.1. Takue CBOMCTBa,
oOecrieunBaromyue HHGOPMATUBHOCT M JIOCTOBEPHOCTh BBIXOAHBIX CHTHAJIOB, NPUAAIOT
MHTEJJIEKTYaJIbHOCTh CEHCOpaM, B CMBICJIE aBTOMATU3alUK HEKOTOPBIX QYHKIUI U aJanTaiiu
K IapaMeTpam U3MepsieMbIX CUTHAJIOB.

AHanu3 BBIXOIHBIX curHanoB ceHcopoB MMC naHHOro Ha3HavyeHHUs MOKA3bIBAET, YTO BBUIY
BIMSIHASA OOJNBIIOTO KoMM4yecTBa (DaKTOPOB HA JaHHBIE CUTHAJIBI, HX IeJecO00pa3HO
oOpabaTbiBaTh C HCHOJIB30BAHHEM BCEX YKa3aHHBIX BBIIIE AITOPUTMOB, BKJIIOYAS
NpeBapUTENbHYI0 (WIBTPALMI0 OT IOCTOPEHHUX IIYMOB C NPUMEHEHHEM HEYETKOTO
nonxona. I[lpm 5ToM OAHONW H3 OCHOBHBIX 3a/ay SIBISETCA OINpeAesieHue (PYHKIIHA
NPUHAIISKHOCTH W3MEHEHHsI IIYMOBBIX XapaKTEPUCTHK B 3aBHCHUMOCTH OT BPEMEHH U
TEMIIEPATYPhI OKPYKAOIIEH CPEeIbl.

Takas KoMIUIeKCHass 00paboTka ¢ mnpuMeHeHHeM IudpoBoil 00pabOTKM CHTHAIOB Ha
CUTHAJIBHBIX TPOIECCOPaX MO3BOJIUT 3HAYUTENLHO MOBBICUTH TOCTOBEPHOCTH MHGOPMAIIUU O
COOBITHSIX W TIpOIIECCaX, MPOUCXOIANIMX B KOHTPOJIUPYEMOM MPOCTPAHCTBE, a TaKKe
pelieHui, MPUHUMAEMbIX Ha OCHOBE JaHHOW MH(GOpMAIUH.

Bce ykazamHble TEXHHYECKHE pEIICHUS II0 JJaHHOMY BOINPOCY TIPU3BAHBI MOBBICHTH
nokazarenu 3pdextuBHoctd U HanexHoctu MWC, uto sBIsEeTCS OCHOBOM MpU BHEIPEHHUU
CHCTEMBI, KOTOpas B CHJIy CBOEro Ha3HA4eHHUsS JOJDKHA O0NagaTh TaKKe YIPEKIAOIIUM
CBOWCTBOM. DTO JOCTHTaeTcs MMEHHO alropuTMamMu OOpabOTKH, IO3BOJISIOLUIMMU
NpeJICKa3bIBaTh COOBITHS M X0J] KOHTPOJIUPYEMOTO Tpoliecca. B maHHOM ciiydae mpuMeHeHue
HEHPOHHBIX ceTelt 0oJiee MpenoYTUTENBHO.

OO0paboTKka BBIXOJHBIX CHUTHAJOB pPA3IMYHBIMH alTOPUTMAMH, ITO3BOJIUT OCYIIECTBUTH
CaMOJMAarHOCTUKY CEHCOPOB, YTO MOBBICUT HAJEKHOCTb CHUCTeMbl. HaseXHOCTh CHCTEMBbI
TaKXKE€ 3aBHCHUT OT PAa3JIMYHBIX KOMMYTAaTOPOB  CHUTHAJIOB, MYJIBTHIUIEKCOPOB U
JeMYJIbTUILUIEKCOPOB, KOTOpBIE MPHUBHOCAT MOMEXU U IIyMbl B OPUTHMHAIBHBIM CUTHAT MpU
nepexiroueHusX. [loaToMy HEoOXOAMMO Cepbe3HO OTHECTHCh K BBIOOPY YacTOTHI
NEPEKII0UEHHUS U allllapaTHBIX CPEACTB, UCIIOJIb3YEMbIX B KOMMYTAaTOpax.

Uccnenyemast ~ mHGOpMAMOHHO-U3MEpPUTENbHAs  CHCTEMa IO  CTPYKType  SIBISIETCS
IPOCTPAHCTBEHHO-PACHPEACICHHON CHUCTEMOM, YTO HAaKJIaAbIBaeT o0coOble TpeOOBaHUS K
KaHaJlaM CBsI3U ¢ ceHcopamu [3]. B nmanHOM ciywyae niwHa JIMHUM CBSI3U MMEET OOJIBIIOE
3Ha4YeHHE, TaK KaK BIMAET HA 3aTyXaHHE CUTHAJIOB. B 3aBUCMMOCTH OT MECTOPACIOJIOKEHUS
CEHCOPOB W CaMOW CHCTEMBI IIeJIeCOO0pPa3HO TPUMEHUTh TPYIIHAPOBKY CEHCOPOB C
NpPUMEHEHHEM KOMMYTATOPOB WM MYJIbTUIUIEKCOPOB, T.€. MCIIOJIb30BaTh pa3IHYHbIC
KOH(HUTypauy MOJKITFOUEHHS almapaTypbl H CEHCOPOB. [[pyruM HarpaBlieHHEM MOBBIIICHUS
(YHKIMOHAJIBHBIX ~ BO3MOXKHOCTEH  JaHHOM  CHCTEMBbl  SIBIISIETCSI ~ MHTETPHUPOBaHUE
(GYHKIMOHATHHBIX BO3MOXXHOCTEH JIOKAJIBHBIX W TIO0ATBHBIX CETEeH, YYUTHIBAs BO3MOXKHBIC
Kubepyrpo3ssl [4].
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3akmouyenue: Takum o0pa3oMm, KOMIUIEKCHAsh 00paboTka ¢ HpUMEHeHHeM IH(poBOi
00pabOTKH CHUTHAJIIOB Ha CHUTHAJIBHBIX MPOIECCOPaX, a TaKKe CII0COO0B M ajJrOpUTMOB
HEUYETKOM JIOTHMKH COBMECTHO C JIETEPMUHUCTUYECKHMHU MOJXO0/aMH, ITO3BOJISET 3HAYUTEIHHO
HOBBICUTH JIOCTOBEPHOCTh HMH(MOpPMAaMK O COOBITHAX M Ipoleccax, HPOUCXOMAIINX B
KOHTPOJMPYEMOM IPOCTPAHCTBE, a TAaKXKE pPEIICHHH, MPUHUMAeMbIX HA OCHOBE TaHHOMN
uHpopmanuu.

VYkazanHele crnocoObl opraHu3anud 00paOOTKM BBIXOJHBIX CHTHAJIIOB CEHCOPOB M OOMEHa
UHpOpMAlMM B CHUCTEME IIO3BOJAT CHU3UTH KOJIMYECTBO COOEB NpH (YHKIIMOHHPOBAHUH
CHCTEMBI, TIOTEPI0 HHPOPMALIUU U MTOBBICUTH HAACKHOCTH U 3 dexTuBHOCTs NC.

JIUTEPATYPA

1. OcHoBbI (hyHITAMEHTAIBHON TEOPHH UCKYCCTBEHHOTO MHTeIUIeKTa. - B 20-u ku. Ku.5. - K.:
Ocsita Ykpainu. 2017. 844c.

2. Cepruenko A. b. Lludposas o6padorka curnanos. CII6.: [Turep, 2003. 604 c.

3. I'yceitnnmu 3.T. MudopmamoHHo-u3MepuTeabHas cucTema ajsi odecriedeHus: 6e30macHoi
JKU3HEICATSILHOCTH desoBeka. Participants reports International Conference, Modern
Information, Measurement and Control Systems: Problems and Perspectives
(MIMCS’2019), 01-02 July, Baku, Azerbaijan, p.71

4. Menbuauk O.B., MuxeeB A.A., Heuaes I'.11. Tpancdopmariusi CieKTpoB CUTHATIOB JaTYUKOB
B U3MEPUTENIbHBIX cucTemax // Jlarawku u cucremsr, Nel. Mamekc 79363. 2010. C. 39-42.

99 | THE CAUCASUS
A ECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN




ISSN: 2298-0946, E-ISSN: 1987-6114 &
SEPTEMBER VOLUME 45 ISSUE 06 T ECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUC ASUS

CUCTEMHBIN MOAXO0/ B PA3SBUTHUHU BBICIIEI'O ITIPOEKTHOI'O
OBPA30BAHUA B POCCHUHA

I'imymienko Banepuit
JlOKTOp TeXHUYECKUX HAYK, JOIEHT, mpodeccop LleHTpa npoekTHOM AesTeIbHOCTH, MOCKOBCKOTO
MONUTEXHUIECKOTO YHUBepcuTeTa, Poccus. E-mail: glu-valery@yandex.ru,

PE3IOME

[IpeameTom cTaThu SBISIETCA CUCTEMHBIN MOJIXO/] B PA3BUTHH BBICILIETO MPOEKTHOTO BHICIIETO
00pa3oBaHusl B YCJIOBHSX PAa3BUTHS IIECTOIO TEXHOJOTHYECKOTO YKJIaaa, OOBEKTOM CTaThbH
BBICTYIIAET BBICIIIEE TIPOEKTHOE 00PAa30BaHKE, LIEIBIO CTATHH SABJISICTCS PA3BUTHE METOIO0TIOTHH
CHUCTEMHOTO TOJX0/a B PA3BUTHHU MPOEKTHOTO 00pa30BaHUs, I JOCTHKCHUS IMOCTAaBICHHON
LEIN PEIIA0TCsl TaKUe 3a/layd: OMUCAHUS M UCCIEIOBAHMS CYIIIHOCTH MPOEKTHOTO BBICIIETO
po()eCCHOHAIBHOTO 00pa30BaHMs; PAa3BUTHUS CHCTEMHOIO IOAXOJa B NMPOSKTHOM BBICIIEM
po(hecCHOHATLHOM 00pa30BaHWM, TPOBEACHHUS CPABHUTEIHHOIO aHAIM3a MPEUMYIICCTB H
HEJIOCTaTKOB TPOEKTHOI'O BBICHIETO 0Opa3oBaHMS, CHCTEMHOE HCCIICIOBAaHHE PHCKOB
BHEJIPEHUSI POCKTHOTO METO/Ia B YHUBEPCHUTETE, B CTATHE METOIAMH HCCIICIOBAHUS SIBIISIIOTCS
CHUCTEMHBIN MOJXO0J, MCTOPUYECKUH, JIOTUUECKUA W CHUCTEMHBIA aHalu3, SBPUCTHUUYECKUU
CHUHTE3, TEOpHUS CHUCTEM, IPOTHO3HBIH U CPABHUTEIBHBIM aHAN3, MPOTHO3ZUPOBAHHUE,
9KCIIEPTHBIE METOIbl, HAy4YHAss HOBU3HA CTaThbH ompenensercs (GOpMUpPOBAaHHEM U Pa3BUTHUEM
KOHIICTIIIMH MPOEKTHOTO BHICIIETO OOPa30BaHMS M COCTABJISIONINUX €€ JIEMEHTOB

KiroueBble cjioBa: CHCTEMHBIH TOJAXOJ, BhICIIee OOpa3OBaHHME, IPOCKT, KOMIICTCHIIHH,
TEXHOJIOTHYECKHI  yKIIan, BY3, J()()EKTUBHOCTh, CBOWCTBA, METOMOJIOTHS, Ka4eCTBO,
KJIIMEHTOOPUECHTUPOBAHHOCTh

BBenenne: AKTYallbHOCTh CTaTbU OMpEENAeTCs HEOOXOUMOCTBIO pellaTh 3a1auy pa3BUTHI
BBICILIETO MPOEKTHOIO MpodeccnoHalIbHOTO 00pa3oBaHMsI B MpOIEcce aJanTalld BY30B K
YCIOBUAM HX paboThl B CHUTyallUd CTAHOBJIEHUS IIECTOIO TEXHOJOTHMYECKOro YKiIaga B
HSKOHOMHUKE U OOLIECTBE.

['noTe30ii cTaThu SABISIETCA MPEANIOIOKEHHE O TOM, YTO Pa3BUTHE U BHEIPEHUE B NPAKTUKY
CUCTEMHOIO TMOAXOJa NPHU Pa3BUTHM BBICIIETO IPOEKTHOIO OOpa30BaHUS  MOXKET
OJTHOBPEMEHHO CHHM3UTh PUCK JUCTapMOHUHM B IPOLIECCAX TAKOTO pPa3BUTHUA, 00ECHEUUTh
aJanTalyi0 CUCTEMbl BBICIIErO0 00pa3oBaHMA (M By3a) K YCJIOBHUAM pPabOTHl B ILIECTOM
TEXHOJIOTUYECKOM YKJajZe U OOeCleyuTh pOCT KadecTBa BBICIIEro oOpazoBaHus 0e3
CYILIECTBEHHBIX JIONOJHUTENbHBIX 3aTpar.

[lenbto craTeu SBISIETCA Pa3BUTHE METONOJIOTMM CHUCTEMHOIO TOAXOAAa B Pa3BUTHU
MIPOEKTHOTO BhICIIET0 0Opa3zoBanus B Poccuu.

Jls nocTrkKeHUs OCTaBICHHOM 1IEJIN PEIIAKOTCs TAKUE 3a0a4u:

- ONHUCaHUs M MCCIEAOBAHUSA CYIIHOCTH HPOEKTHOTO BBICHIETO MPO(HECCHOHATIBLHOTO
o0Opa3oBaHuS;

- pa3BUTHUS CUCTEMHOIO MTOJIX0/1a B MPOEKTHOM BBICIIEM ITPO(ECCHOHATILHOM 00pa30BaHuu;

- MPOBE/ICHUS CPAaBHUTEIHLHOTO aHalu3a MPEUMYIIECTB U HEJIOCTATKOB MPOEKTHOT'O BBHICILIETO
o0Opa3oBaHuUs,

- CUCTEMHOE UCCJIEJOBaHNE PUCKOB BHEAPEHUSI IPOEKTHOTO METO/1a B YHUBEPCUTETE,
OO0beKTOM CcTaTbM BBICTYNIAeT BbICIIee NPOEKTHOe oOpa3oBanHme: [IpenMerom craThu
SBJIIETCS. CUCTEMHBIN TOJXOJ B Pa3BUTHM BBICIIETO IPOEKTHOIO BBICIIEro oOpa3oBaHHs B
YCIIOBUSX Pa3BUTHS LIECTOIO TEXHOJIOTMUYECKOTO YKIIAAa.
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B mnauane 21 Beka MNPOEKTHBIA MOAXOJ B OOYYCHHH CTYICHTOB HAYMHAIOT BHEIPSATH
3apyOexxHble YHUBEpCUTEThl. K 4YHCIly TakuX YHUBEPCHUTETOB OTHOCSTCS YHUBEPCHUTETHI
Pockmnpa u  AanbGopra (Hanus), Maactpuxcrckuii ynusepcuter (Hunepnanmasi),
yauBepcuteT MakMactepa (Kanana) [1, c. 243]. B Poccun mpoeKTHBIM METOT B MHKEHEPHOM
00pa3oBaHUMU MPUMEHSIOT MOCKOBCKUN MOJIUTEXHUYECKUN YHUBEPCHUTET, JlalIbHEBOCTOUHBIM
denepanbHbil yHUBEPCUTET, TOIBATUHCKUIN TOCYTaPCTBEHHBIN YHUBEPCUTET U JIPYTHE.
[IpakTrika BHEApEeHHUsS] MPOEKTHOTO METOAAa CTUMYIHUPYET HAy4HbIE HCCIEIOBAHUS B 3TOM
HarpaBjeHun 3a pyoexom [1-10] m B Hame# crpane [11-20]. Ananmmu3 3>THX myOIUKaui
MOKA3bIBAET, YTO YUCHHBIC YTBEPKIAIOT HEOOXOIMMOCTh Pa3BUTHUS TEOPETHUECKUX OCHOBAHHMA
MIPOEKTHOTO MEeToAa B BbIcIieM oOpaszoBanmu [1, c. 243; 2, c.154; 5, c¢. 33]. B mnporecce
aHaJIM3a CYIIHOCTH IIPOEKTHOIO MOAXOAa IMPUMEHSAETCs UCTOpuueckuil anamus [3, c.3; 6, c.
232]. VTBepxknaercs OJU30CTh MPOCKTHO-OPUEHTUPOBAHHOTO M MPOCKTHOOPUEHTUPOBAHHOTO
oOydeHusi, 0OCYXIaeTcs BO3MOXHOCTh OTOXXIECTBIICHUS J3TUX MoOJele oOpa3oBaHMs,
UCCIIEYIOTCSI CXOACTBA U pa3jiMuus 3TUX JABYX Mojejeil B BbiciieM oOpa3oBanuu [4, c.261;
13, c. 52; 16, c.135]. Psaxg aBTOpOB CUMTAIOT BaXHBIM O0OOIIEHHE OMBITA MPOEKTHOTO
00pa3oBaHMs M ONMCAHUS €T0 XapaKTEPUCTHK M ocoOeHHocTer [7, ¢. 657; 8; 9; 11, ¢.32;15,
c.132; 17, c. 42; 18, c.141]. AKTUBHO BeIETCS MCCIAEAOBAHUE MPOOJIEM BBICIIETO MPOESKTHOTO
o0pa3oBaHus, yTBEpKAaeTcs He0OX0IMMOCTh ero MojaepHu3anuu [10, ¢.7; 16, c.135].
BrickaszpiBaeTcs TOYKa 3peHUsA, YTBEPXKAAmoIIas HEOOXOAMMOCTh OOYYEHHS Hay4HO-
neAarorndyeckux paboOTHUKOB 3TOMY METOJy B HMHTepecax pas3BUTHS By30B [12, c¢.20].
CuuTalT, YTO HY)XHO HCCIEAOBaTh YPOBEHb TOTOBHOCTH CTYACHTOB K Y4YacTHIO B
oOpa3oBaTenbHbIX TpoekTax [14]. YCTaHOBIEHO NOJOXKUTEIbHOE BIUSHUE MPOEKTHOTO
MeTo/a 00yYeHHsI Ha pa3BUTHE KOMMYHUKAaTHBHBIX KOMIETEHINH y cTyaeHToB [19,c. 112].
BrimonHeHHbIH B JaHHON paboTe aHAIN3 MyOIUKAIIMOHHOW aKTUBHOCTH TMO3BOJISET 3aKIIOYUTh
(Ha ocHOBe adGuIHAMKA aBTOPOB), YTO MPOCKTHBIA MOIX0]] KAK WHHOBAIIMOHHAS KOHIICTIIIHS
pa3BUTHS BBICHIETO OOpa3oOBaHHUs IOKa €Ile MpUMEHseTcs B MeHee ueM 1% By30B, Kak B
Poccumn, Tak m 3a pyOekoM. DTO TOBOPHT O OOJNBIIUX BO3MOXKHOCTSX W IOTCHIHAJIES
WCIIONIb30BAHUSl JIAHHOW KOHIICTIIMU 7Sl TOBBIIIEHUS KauecTBa BBICHIETO OOpa3oBaHHs B
Poccun.

Kpome toro, ananus myOnukamnuii mo paccMaTpuBaeMoOi TEMaTHKE MO3BOJIIET TOBOPUTH, UTO
WCCJIEIOBATENN BBIACISIOT JBE TPYMIMbl HAYYHBIX M TEAArOrMUYECKUX MpoOJeM pa3BUTHS
MPOEKTHOTO METOJa B BBICHIEM OOpa30BaHMM, a UMEHHO, OOIIETEOPETUYECKHE MPOOIEMBI
ATOr0 METoAa M TPOOJEMBI aHAIM3a U Pa3BUTHUS OTICIBHBIX HANpPaBICHUW U DJIEMEHTOB
MIPOEKTHOTO MOJIX0/1a.

AHanmM3 TUTEpaTypHBIX UCTOYHUKOB IO TEME HCCIEAOBAHUS MOKA3bIBAET, YTO KOHIICTIUS U
KOHIENTYalnbHBIA TMOAXOJ K Pa3BUTHIO BBICHIETO MPOEKTHOTO OOpa3oBaHHs TOKa
OTCYTCTBYIOT. TakuM 00pa3oM, TEMY HACTOSIIEH CTATh MOKHO CUYUTATh aKTyaJIbHOM.
BaxxapiM ¢akTopoMm, BIUSIONIMM Ha CHUCTEMY BBICIIETO OOpa30BaHUsS SBISETCS Pa3BUTHE
WH()OPMAIMOHHBIX TEXHOJIOTMM U, KaK CJEJACTBHE JTOr0, KIUIMOBOTO MBIIUICHUS Y
oOydaromuxcsi. [lpu TakoM MBIIIJIEHUH AEWCTBUTENBHOCTh (pealibHasi JeSTENbHOCTD,
o0ydeHue u Ipyroe) mpeAcTaeT B popMe moCIe0BaTEIbHOCTH «KAPTHHOKY (M300pakeHui),
JIOTUYECKH HE CBS3aHHBIX MEXAy co0oif. KimumoBoe MBIIUIEHHE MPOSBISETCS B TOM, UTO
MIPOUCXOAUT CHIDKCHHE CIIOCOOHOCTH JIOTMYECKH MBICIUTH. [lo 3TON mpuymHE CTyaeHTaM
TPYOHO COOTHECTH U JIOTMYECKH yBSA3aTh HH(OpPMANNIO, TOTYYEHHYIO IO pa3IUYHBIM
npenveram [0, c. 109-1110]. KnumoBoil MbIIUIEHHWE YCIOXKHSAET OLIEHKY IOCIIEICTBUI
CBOMX JEHCTBUH (MO OIIEHKaM 3apyOeKHBIX SKCIEPTOB TONBKO 37% COTPYTHUKOB OCO3HAIOT
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MOCJICJICTBHSI CBOMX JCHCTBUM JIsl OpraHU3alluy, a, COOTBETCTBEHHO, 63% HE MOHUMAIOT KakK
UX JIESATEIBHOCTh, YPOBEHb 3HAHUIN OTPaXKaIOTCA Ha IEATEIbHOCTH OpraHU3aIl|H.

[TockonbKy Bonpoc 00 UASHTUYHOCTH, CXOACTBE U PA3IMUUAX MPOOIEMHOOPHEHTHPOBAHHOTO
U MIPOEKTHOT'O METO/1a MOKa OCTAETCA IMCKYCCHOHHBIM, TO B MHTEpEcax YTOYHEHUS CYIIHOCTU
ATOTO METOJ[a MOXHO TOBOPUTH O ciexyrouieM. [IpobieMHOOPHEHTHPOBAHHBIN U MPOEKTHBIN
METOJ| SBISIOTCA OJM3KUMHU, HO HE HMACHTUYHBIMH KOHIIEMIMSMH BBICHIETO OOpa30OBaHMS.
[Ipobnema, Kak KPpUTHYECKOE PACCOTIIACOBAHME MEXKAY JKEIAeMbIM M TEKYIIUM COCTOSHUEM
MOJKET CYIIECTBOBATh U B NMPEAMETHON U B MPOEKTHOM KOHIEMIMH BBICIIEr0 00pa3oBaHUS.
[Ipu 3TOM B paMKax OCYIIECTBIICHHUS MPOEKTA JJIS JOCTIDKEHHS 1IeNieil POeKTa pemmaeTcs psj
CUCTEMHO CBSI3aHHBIX MEXIy co0oi mpobiem. Bmecte ¢ TeM HpoeKT, Kak HWHCTPYMEHT
pemieHus po0IeM B JEATEIbHOCTH OPraHU3allMd XapaKTEePU3YyeTCs CBOEH LENbI0, MUCCHEH,
BUJICHHEM, OTPaHMYEHHOCTHIO MO pecypcaM U BO BPEMEHHOM IE€PUOJIE OCYIIECTBICHHUS.
[Ipobnemoii mpoekTa MOKHO Ha3BaTh TO, YTO NMPOEKT MOXET HE JOCTUraTh IOCTABJICHHBIX
Henel WM HE HCIONb30BaTh HMMEIOIIMECS BO3MOXKHOCTH BHemIHeW cpeabl. [lpu sTom
npoOJEMHBIN TOIX0 MOXKET MPUMEHATHCS KaK B MPOIECCHOW, TaK W B MPOCKTHOH MOJENH
JIesTeNIbHOCTH opranm3anuii. [lpomeccHas Mojenb [AeATeIbHOCTH OpraHu3aluu  Oblia
npemiockeHa AHpu QDaifoneM H COCTOMT B TMPEJICTABICHHH OpraHu3anuu B (opme
COBOKYITHOCTH TPEX BHUIOB IPOIECCOB (OCHOBHBIE, OOECIEUMBAIOIINE U BCIIOMOTATEIbHbIE).
[IpoexTHast MO/IENb NEATETLHOCTH OPTraHU3AINH 3aKITFOYAETCS B TOM, YTO BCE €€ JIeATEbHOCTh
MPEJICTAaeT KaK COBOKYITHOCTh PeaIn3yeMbIX JaHHOM OpraHu3anuei mpoeKToB.

[IpumeHeHne  TPOCKTOOPHUEHTUPOBAHHBIX  TEXHOJOTMH  BBICHIETO  TOJIMTEXHUYECKOTO
o0pa3oBaHHUsl TO3BOJIAET OOJETYUTh CTYACHTY M MPAKTHUYECKOMY paOOTHUKY TMIpOIECC
UICHTU(PUKAIMNA HY>KHBIX 3HAaHUH M UX YCHEITHOTO MPaKTHYECKOro nmpuMeHeHus. [lonnmanue
CYLIHOCTH TIPOEKTa CTYACHTOM I03BOJSET C OoJsblIeli BEPOSTHOCTHIO U MPAKTUYECKOM
3¢ (HEKTHBHOCTBIO «a0COPOMPOBATEY HEOOXOIUMBIC 3HAHHUS.

OcTaHOBHUMCS Ha CYHIHOCTH MPOEKTHOTO MOAXO0/a B BhICIIEM 00pa3oBaHUM Oojiee MOAPOOHO.
OOparuMcsi K JIMHTBHCTUYECKOMY TOJIKOBAHHIO TOHATHS <«IIpoekT». [lox 3TUM TepMUHOM
(TIPOEKT) MOKET MOHUMATbHCS:

- TIJIaH COOPYKEHMsI, MEXaHU3Ma, YCTPOoCTBa (ciioBaph Oxerona);

- Hekuit 06paz Oymaymero 111, ¢.901;

- IJIaH JEUCTBUH 110 JOCTHMIKEHHUIO KaKOH-IMOO0 MTOCTaBIEHHOM LEH;

- Ha0Op (KOMILIEKT) TIOKYMEHTAllMHU, ONUCHIBAIOIIEN 00JIMK, YCTPOHCTBO KaKoro 00 00beKTa
WJIM yCTPOUCTBA.

[TpoekTHpoBaHWEM YCIOBUMCS Ha3blBaTh COCTOSIIUI M3 OTIENBHBIX OMNEpaluil mporecc
CO3JIaHMs MPOEKTa KaKUX-THOO 3/IaHHsI, COOPY>KEHHS, MAIIMHBI, TOBApa WX YCIYTH.

OranoM mpoliecca MPOSKTUPOBAHUS YCIOBUMCS Ha3blBaThb OJAHY WM HECKOJIBKO OIepalui,
00BETMHEHHBIX B OTHOCHUTEIHFHO CaMOCTOSITETIHHYIO 4YacTh Ipolecca MpoeKTHupoBaHus (1112,
c. 17401.

Metoa: HeoOXoauMoOCTh CHCTEMHOTO TOJXOAAa B Pa3BUTHH BBICHIETO MPOEKTHOTO
oOpaszoBaHusl ompeaensercs psaoM (GaKTOPOB M TPEKIE BCETO CIOXHOW BHEIIHEH |
BHYTpEHHEN cpefioif POIECCOB Pa3BUTHS BBICIIIETO MTPOESKTHOTO 00pa30BaHMsI B HAIIIEH cTpaHe
U 3a pyoexxoMm. B paMkax CHCTEMHOrO MOAX0/a BCE JIEMEHTHI MPOLIECCOB PAa3BUTHS BBICLIETO
MPOEKTHOTO 00pa30BaHUsl JOJDKHBI PAacCMaTpPUBATHCS B WX CHUCTEMHOW CBSI3M U B3aUMHOM
BIIMSIHUM JpYT Ha Apyra. [Ipu cCHCTEMHOM MOIXO/E TOJDKHO YIUTHIBATHCS B3aMMHOE BIIMSHHE
NPEINOChUIOK Pa3BUTHUS, PECYPCHOTO OOECHEYeHHUs, CTpAaTeTMd M TAKTUKH Pa3BUTHUA,
IIPOLIECCOB KOHTPOJISL Ha pe3ynbTaT pa3BUTUS MPOEKTHOIO BBICIIET0 OOpa3oBaHMS.
CucTeMHBI TTOIX0/ B Pa3BUTUH BBICIIETO MPOEKTHOTO 00pa30BaHUs MPU3BAH OJJHOBPEMEHHO
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MOBBICHTh COLUAIBHO-9)KOHOMHUYECKYI0 A(P(PEKTUBHOCTh M CHHU3UTh PHUCKH IPOIECCOB
pa3sBUTHSL IPOEKTOOPUETUPOBAHHOTO BbICLIET0 00pa30BaHUs.

CucreMoil BbICHIETO MPOEKTHOTO OOpa30BaHMs CTAHEM Ha3bIBaThb OOBEIMHEHUE 3IJIEMEHTOB,
Y4YacTBYIOUIMX B PAa3BUTUH BBICUIETO MPOEKTHOIO0 00pa3oBaHMs B €AMHOE 1ie0e, o0agarolee
HEKHUM HOBBIM Kau€CTBOM- IIPOEKTOOPUEHTUPOBAHHOCTHIO.

[Tpu sToM OyneM yduThIBaTh, YTO PA3BUTHE MPOEKTHOTO OOpPa30BaHMs HAXOIUTCS B TECHOM
HUCTOPUYECKON U CUCTEMHOM CBSI3U C PA3BUTHEM IIPOEKTHOIO IMOJX0/1a B PEAIbBHOW JKOHOMUKE.
B cBoro oueper HEOOXOIUMOCTh PA3BUTHS MPOEKTHOT'O MOAX0a B SKOHOMHKE OIpeeNsIeTCs
UHTECHCU(UKAIMEH U MOBBIIICHHEM 3HAYMMOCTH WHHOBALIMOHHOM NIEATENHOCTH B YCIOBHAX
CTaHOBJICHUSI HOBOI'O LIECTOrO TEXHOJIOTMYECKOTO yKiana. [Ipym 3TOM IpOeKT BBICTyHaeT Kak
KJIIOYeBasi SKOHOMHYECKas W OpraHM3allMOHHAs (opMa OCYIIECTBICHUS WHHOBAIIMOHHOMN
NEeSITEIbHOCTH B 9KOHOMMKE U OOIIIECTBE.

Qopmupyromiascs B Halled CTpaHe U 3a PyOEKOM IOACHCTEMa BBICHIETO MPOEKTHOTO
00pa30BaHUs SIBJIAETCS CIOKHOW CUCTEMOM M 00JaJaeT BCEMH YepPTaMHU CIIOKHBIX CHCTEM:
0O0JIBIIIOE YHCIIO PA3HOPOIHBIX 3JEMEHTOB; 3((EKTUBHOCTh KaK CIIOCOOHOCTh JIOCTUTATh
IOCTaBJIEHHBIX LI€JIeH; SMEpreTHOCTh KaKk 00pa3oBaHHE HOBOT'O KadyecTBa NMpPHU OObEIMHEHUU
AJIEMEHTOB B €IMHOE 1IEJI0€; MEePAPXUYHOCTh-HAIMYME HECKOJIbKUX YPOBHEH MOJYMHEHMS,
rMOKOCTh KaK CHOCOOHOCTb M3MEHATh LN pPa3BUTUS I[P M3MEHEHUM BHEIIHUX U
BHYTPEHHUX YCJIOBUI B CUCTEMBI U IPYTO€.

[Tox mpOEKTHBIM BHICIIUM MOJUTEXHUUYECKUM 00pa3oBaHUEM Oy/ieM NMOHMMAaTh TaKOE BbICILIEE
oOpa3oBaHME B KOTOPOM TMPOINECCHl OOYYEeHHUS ¥ BOCIHTAHUS CTYACHTOB BKJIIOYAIOT
BBINIOJIHEHUE IIPOEKTOB, KOTOpBIE HAIpaBJI€Hbl Ha HUX MOATOTOBKY K OCYLIECTBIICHHUIO
peabHBIX MPOEKTOB U MPOPECCHOHATBHON JESITEIBbHOCTH B OYAYIIEM B YCIOBHSIX Pa3BUTHS
Hay4YyHO-TEXHUUYECKOT O Iporpecca.

[IpoektHOe BBICHIEE O00pa3oBaHHME C  METOAOJOTMYECKOW TOYKH 3pEHUS  MOXKET
paccMaTpuBaTbhCs Kak oOJjajaronias ONpeleseHHbIM METOAOJIOTHYECKMM CBOeoOpazueM
dbopma MHTErpanuu HayKU-TIPAKTUKU-O0YyUEHUS-BOCIIUTAHUS, HMMEIOIIas B CBOEH OCHOBE
COBMECTHOE YdYacTHe CTYyAeHTOB M ux pykoBoguteneil (HIIP) B BbimosHeHUMM HPOEKTOB B
YCIOBUSAX MaKCUMaJIbHO MPUOIMKEHHBIX K pealbHbIM YCIOBUAM AESTEIbHOCTH B BEIOPAHHOM -
CTYAECHTOM PO eCCHOHATLHON 00JIaCTH peabHON 3KOHOMUKH.

CyIHOCTh BBICIIETO IPOEKTHOTO OOpa3oBaHMsI MOTYT PACKPBITH €ro (YHKIMH WU POJIH.
@OYHKIUSAMH pacCMaTPUBAEMOIO IMPOEKTHOI'O BBHICHIEr0 00pa3oBaHMsS MOXKHO Ha3BaTh: 1.
oOydeHHe NPaKTUYECKOMY HCIIOIb30BAaHUIO IOIYYEHHBIX B YHHUBEPCUTETE KOMIETEHIIMM
(3HaHUH U HABBIKOB); 2. BOCHUTAHUE KaK MPUBUTHE ONPEICICHHBIX HCCIEI0BATENbCKUX HOPM
U c1Ioco0OB MOBEJCHMS, Pa3BUTHE OIPEIEICHHBIX JUUYHOCTHBIX CBOMCTB U XapaKTEpPUCTHUK; 3.
pa3sBUTHS MCCIIEOBATEIbCKUX HABBIKOB M CIIOCOOHOCTEH; 4. KOHTpOJSA JOCTaTOYHOCTH
MOJIyYEHHBIX 3HAHUH JJIs YCIEIHON po(eCCUOHAIbHON NesSTeNIbHOCTH; 5. Pa3BUTHS HaBBIKOB
JIEIOBOTO U JIMYHOTO OOIIeHHsT B HpodecCHOHATBHOM cpene; 6. YCBOSHMs IIeHHOCTEH
po(ecCHOHANBHOM OpraHMW3allMOHHOW KyJbTyphl; 7. VIHTerpauum Hayku, HpakTUKA H
oOpa3oBaHus U Apyrue. PoissMu BBICIIErO MPOEKTHOTO 0Opa30oBaHUs MOXHO Ha3BaTh: POCT
KayecTBa BbICIIEr0 OOpa3oBaHMs; TIOBBIIIEHUE YPOBHS IOBEJEHYECKOW TOTOBHOCTH
oOyyaromuxcs K paboTe B YCIOBUSIX peaTbHON SKOHOMHUKH.

XapakTepHOH YepTON MPOEKTHOOTPUEHTUPOBAHHOTO BBHICHIETO OOPa30BaHUS  SBIISICTCS
IUIAHOBOE U PETYJISIPHOE BBIIIOJIHEHNE CTYJEHTAMH IIPOEKTOB B COCTaBE MPOEKTHBIX I'PYII MO
PYKOBOACTBOM Hay4Ho-niefarorndeckoro pabotHuka (HIIP) B ycioBusix makcumaibHO
NpUOJIMKEHHBIX K peabHBIM.
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C opraHu3alMOHHOM TOYKM 3pEHMS] OTJIMYUTEIBHOM YEpTOil IMPOEKTHOIO BBICILIErO
o0pa3oBaHus cielyeT Ha3BaTh:

- OIpeaelieHue B CTPYKType Y4eOHOH Harpy3Kd By3a IPOEKTHOW JEATENBHOCTH Kak
CaMOCTOSITENILHOTO (a HE BCTPOCHHOTO B OTAEIbHbIC Y4eOHbIE JAUCLUUILUIMHBI) BHJA
00pa3oBaTesbHON JeATEILHOCTH;

- 3akperuieHue B  ¢wmiocopuu, OTpakeHHWE B IO3MLHMOHMPOBAHUM  YHHMBEpPCHUTETa
IIPOEKTHOOPUEHTUPOBAHHOTO MTOIX0/1a;

- BOCIIpUATHE PYKOBOJCTBOM yHHBepcuteTa, ero HIIP m cryneHTamMm mpOEKTHOro BBICIIErO
00pa30BaHMUs KaK METOJMYECKH U OPraHU3aLMOHHO CaMOCTOSITEIbHOM KOHLEIIMU B CUCTEME
BbICLIEr0 00pa30BaHus;

- BBIJICJICHHE B OPraHU3alMOHHON CTPYKTYypE By3a CHELMAIU3UPOBAHHOIO IOAPA3/EICHUS -
LIEHTpa MPOEKTHOM IESATEIBbHOCTH, HA KOTOPBIM BO3JIOKEHBI 3aJa4d IOATOTOBKH IPOCKTOB,
OpraHu3aliK MPOEKTHON pabOTHI, KOHTPOJISA PE3YIbTATOB JACSITEIBHOCTH U IpyTHE.

LleHTp MPOEKTHOH AESATENbHOCTH B TAKOM BBICIIEM OOpa30BaHMM MOXKET paccMaTpUBAThCS:
BO-TIEPBBIX, KaK CBOETr0 POJa «CTHIKOBOUHBIM y3€Jl, LUII03» JUIsl CUCTEMHOIO OObEIUHEHUS
(arperupoBaHusi) peanbHON SKOHOMHKH M CHUCTEMbI BbICHIET0 00pa30BaHUs; BO-BTOPBIX, Kak
KaHaJ Il POHUKHOBEHHUS TEHACHLIUN HayYHO-TEXHUUYECKOI0 IIpOorpecca B CUCTEMY BBICIIETO
00pa30oBaHus; B-TPEThUX, KaK KaHaJl anpodanuu TpeOOBaHUI MPAaKTUKU B BY30BCKYIO Cpelly; B
YETBEPThIX, KakK CIoco0 MHTErpalMd HayKd U MPAKTUKU; B-MATHIX, KaK KJIHOYEBOMH
METOJOJIOTUYECKUI M OPraHU3allAOHHBIA JJIEMEHT B CUCTEME BBICHIETO IPOEKTHOTO
o0OpazoBaHusl.

AHanu3 caiTOB BY30B U JIMTEPATYpPHBIX MCTOYHMKOB IIOKA3BIBAECT, YTO B PA3JIMYHBIX BY3ax
[EHTPHI MPOCKTHOW JICATEIILHOCTH PEIIAOT CBOH crnienndudeckuii Habop 3amad. Hanpumep, B
TONBATUHCKOM TOCYHUBEPCUTETE Ha LEHTP NPOEKTHOM IEATEIBHOCTH BO3JIOXKEHA 3azada
IIOMOIIH CTYJIEHTaM B MX IOCIEAYIOUIEM TPYIO0YCTPOHCTBE. DTO MOXKET IOBBIILIATH YPOBEHb
JIOCTOBEPHOCTH OLICHKM [EJIOBBIX Ka4yeCTB IPEUIaracMbIX MNPEANPUATHAM KaHIWJATOB Ha
TPYAOYCTPOICTBO M ,0JHOBPEMEHHO, YBEJIWYMBAThb MOTHBAIUIO CTYACHTOB Kay€CTBEHHO M
JUCLUTUINHUPOBAHO BBIIOJIHATH TPOEKTHI.

[Ipu »TOM 111 OONIBIIMHCTBA TAaKUX ILIEHTPOB TMPOEKTHOW JEeATENbHOCTH XapaKTEPHO
BBITNIOJIHEHHE CIIEAYIOIINX 3a1a4:

- TeHepalK METOJIOM 3BPUCTUYECKOTO0 CUHTE3a CIUCKA MPOEKTOB, MPOAJaraéMblX CTyAEHTaM
JUISL UX TIPAKTUYECKON pealln3aivy;

- noabopa U 0TOOpa C UCIONIB30BAaHUEM METOAOJIOTHH aHalln3a 00pa30BaTEIbHBIX MPOEKTOB,
IIPOJUIaraéMbIX CTYAE€HTaM AJIs UX IPAKTUYECKON pealn3alny;

- 10100pa HayYHBIX PYKOBOJIUTENEH TPOEKTOB;

- OTIpE/IEIeHNE 3TAIOB BBIMOJIHEHUS TPOEKTOB U ()OPM KOHTPOJISI IPOSKTHOM J1€ATEIbHOCTH;

- HH(OPMHUPOBAHUS CTYIEHTOB O CYIIHOCTH IPOEKTOB;

- PETUCTPALIMU CIIUCKOB CTYACHTOB U X PACIpPEIeNIEHUs 110 IPOEKTHBIM IPyIIaMm;

- IUJIJaHUPOBaHUE, OPraHU3allldi0, MOTHBAIMI0 U KOHTPOJIb IIpollecca U PE3yJIbTaToOB
IIPOEKTHOM JIEATENBHOCTH B BY3€ U JPYTOE.

B nepcriektuBe Ha IEHTPHI MPOEKTHOM NEATEIHHOCTH MOYKHO JOIMOJIHUTEIBHO BO3JIOKHTH
3a[aun: pa3BUTHS TEOPETUUYECKUX OCHOB MPOEKTHOH AEATENbHOCTH; MPOYTEHHUs (B pamkax
OCHOBHOIl mporpamMmbl 0Oy4eHHUs W/WUIN JONOJHUTEIbHOTO 00pa3oBaHMsI) y4EOHBIX KYpCOB,
MIOCBSIIIEHHBIX OpPraHW3alMd M OLEHKE NPOEKTHOW NEATEIBHOCTH; Pa3BUTHUSI METO0JIOIMH
MIPOEKTHOTO O0Y4YeHMsI; MOTOKA BEHUYPHBIX HHBECTOpPOB (OM3HEc-aHresnoB) Ijs Haubolee
NEPCHEKTUBHBIX 00pa30BaTEIbHBIX IPOEKTOB; CO3AaHHE HHPPACTPYKTYPHl BEHUYPHOTO
MHBECTUPOBaHUS (COBMECTHO ¢ OaHKaMU M OpraHU3alUsIMU PEaJIbHOTO CEKTOPA) U IPYroe.
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[Ipu co3nanuu HEHTPOB MPOEKTHOW JEATEIBHOCTH B YHUBEPCUTETaX JOJDKEH YUYHUTHIBATHCSA U
npolecc KiIacTepru3aluyu MOCTUHYCTPUAIbHOM SKOHOMUKY B Havase 21 Beka.

[Mon koHIENIKEl BBICHIETO MOJUTEXHHUYECKOTO MPOEKTHOTO 00pa30BaHUs CTAaHEM IOHMMATh
oOmui B3IJSIL Ha CUCTEMY Takoro ooOpasoBaHus. KoHuemnueid BbICIIEI0 IPOEKTHOIO
00pa30BaHMs MOKET ObITh Ha3BaH U CHCTEMHBIH B3TJISA HA MPOLIECCH IPOSKTHOTO O0YYEeHUsS U
BOCIIUTaHMSL.

CucreMHBI MOAXOJ K MHpoOjeMaM CTpaTerMud M TaKTUKU Pa3BUTUS BBICIIETO IPOEKTHOTO
00pa30BaHus 3aKJIH0YAETCS B PACCMOTPEHUH U PELICHUH TaKOro Poja MIpodeM B UX B3aUMHOMN
CHCTEMHOM CBSI3U M B MHTEPECAX MOBBIIICHHUS Ka4yecTBa BBICIIETO0 00pa30BaHusl.

B xauectBe (akTOpOB, GOPMHUPYIOLUIMX KOHKYPEHTHBIE IPEUMYILECTBA POEKTHOIO BHICLIETO
00pa3oBaHusi MOKHO Ha3BaTh:

- JIOKanu3anus o0JacTH MCClefoBaHMsl, OOyuYeHUs] M BOCHHUTAHUSA C Y4ETOM IOTpeOHOCTEH,
OIPEAEIIAEMBIX CYITHOCTBIO PEATIM3yEMbIX ITPOEKTOB;

- KOHIEHTpalKs BHUMaHMs OOY4YaIOUIMXCS HAa 3HAHUAX, HEOOXOAMMBIX JJIsl MPAKTUYECKOTO
OCYIIIECTBJICHUS JAHHOT'O IIPOEKTA;

- TIOJy4Y€HHUE MMPAKTUYECKUX HABBIKOB CAaMOCTOSTEILHONW MOCTAHOBKU U PEIICHUS aKTyaJbHbBIX
Hay4YHO-TIPaKTUYECKHUX 33/1a4;

- TIOJy4E€HHE HAaBBIKOB CaMOCTOSATENIbHBIX HAyYHO-IIPAKTUYECKUX HUCCIICIOBAHUI U BHEIPEHUS
MIOJIyYEHHBIX PE3Yy/IbTATOB;

- 3 QeKTHUBHAs MHTErpanys HAayKU-NIPAKTUKHU, OOpa30BaHM, SIBHBIX M HESABHBIX 3HAHUHN B
IIPOLIECCE BBIIIOJIHEHUSI 00pa30BaTEIbHOrO IPOEKTA;

- 00yueHHe OpraHU3aLMOHHOMY OOBEAMHEHUIO, OA0OpY COcTaBa IPYMIbl, CTPATErHYECKOMY
IUIAHUPOBAHUIO PaOOThl, MOJYYEHUIO HABBIKOB IMPAKTUYECKON NEATEIbHOCTH B INPOEKTHBIX
koMaHzaax (rpymmnax) (1003, c. 272-28707;

- TIOBBIIICHHUE TICUXOJOTMYECKOW YCTOMYMBOCTHU CTYACHTOB W HX aJanTalys K CUTyaluu
HEO0XO0IMMOCTH NPHUHSTUS YIIPABICHUECKUX PELICHUH;

- YCBOGHHME KJIIOYEBBIX IIEHHOCTeH u (opMuUpOBaHHE OTpacieBOl NPOQPecCHOHATBHOM
OpraHU3alMOHHON KYJIBTYPhl 00yJaromuXcs U Ipyroe.

CucTeMHBIH B3I/ Ha IPOEKTHOOPUEHTHUPOBAHHYIO MOJENb BBICILIEr0 00pa3oBaHUsl OCHOBAH
Ha onpezeseHHol Gpuaocopuu U opraHu3alMOHHON KYJIbType IPOEKTHOTO 00pa30BaHuUs.
®durocodueit TPOEKTHOTO BHICIIETO 00pa30BaHUU MOXHO CUMTATh HauOoJiee OOIIMii, My IpBIA
B3IJISI Ha CTPYKTYpPY, COJEp’KaHUE, OpPraHMU3alfi0, TEXHOJOIMH IPOLECCOB W3BICUYEHUS
(reHepanuu), UCIOJIb30BaHUS B Y4eOHOM Ipoliecce W Nepeladd HESIBHBIX U SIBHBIX 3HAHHI,
¢dopmupoBaHus NPO(EecCHOHANIBHOW OpPraHU3alMOHHONM KYJNbTYphl B IOJUTEXHUYECKOM
yHuBepcuTeTe. B Hacrosmee Bpemst (¢uiaocopus NPOEKTHOIO BBICHIETO 00pa3oBaHUS
dopmupyeTcsl B 3HAUUTENBbHOM Mepe B paMkax 0000menus u ocMmbicnenus HIIP pesynbraTos
Pa3BUTHSI IPAKTUKU IPOEKTHOTO 0OPa30BaHUsI B HEKOTOPBIX POCCUICKUX BY3aX.
CTpyKTypHBIMH YacTIMHU (UIOCO(UHU IPOEKTHOTO 00PAa30BaHUS B By3aX MOKHO CUMTATh:

- (¢unocopuro HAyYHOW COCTaBJSIONIEM Takoro oOpa3oBaHMsA Kak oOOLIMI B3I Ha
UCCIICIOBAaHUS. W AaHaJM3 CYIIHOCTH M COJEp)KaHUS  IPOEKTOB B OTpacisiX peaJbHOH
9KOHOMUKH;

- (punocoduro nporecca 00ydeHUs CTYIEHTOB B paMKaX MIPOEKTHOrO 00pa30BaHUs C aKIIEHTOB
Ha KOMIIETEHTHOCTHYIO COCTaBJISIONIYIO;

- hunocoduro mporecca BOCIUTAHUS CTYAEHTOB B IPOEKTHOOPUEHTHPOBAHHOM BY3€;

- ¢punocoduro HHTETpALMN HAYKU-TIPAKTUKHA U 00pa30BaHUS B paMKaxX MPOEKTHOTrO MOAX0/Aa U

Jpyroe.
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@unocodusi MPOSKTHOTO MOAXO0JA B BHICIIEM OOpPa30BaHWU TECHO CBSi3aHA C OCMBICICHUEM
IPOEKTHON JESITEIbHOCTH B PEalbHON HKOHOMMKE, aHAIM3€ I'yMAHHUCTHUYECKOW creHUu(pUKU
MPOEKTOB B peaibHON HYKOHOMHKE ¥ 00pa30BaHMUU, U3YYCHHH U (DOPMUPOBAHUH OCOOCHHOCTEH
METOAOJIOTUN TPOLECCOB Iepellaud KOMIIETEHLHMH B pPaMKax IIPOEKTHOI'O BBICILETrO
o0OpazoBaHusl.

[TpakTuyeckoe 3HaueHue (HuUIOCOGUU NMPOEKTHON NEATEIBHOCTH COCTOMT B TOM, YTO Ha €€
0a3ze MoryTr ObITh chopMHpOBaHBI HauOoliee OOMME W MPUHIUMHAILHBIC TOJOKEHUS -
IPUHIUIBI IPOEKTHOrO BBICIIEr0 00pa3oBaHMs B JaHHOM yHHBepcutere. K Takum Hambosee
OOLIMM NPUHIUIIAM MOXHO OTHECTHU:

- COOTBETCTBHUSl COJEP)KaHMUs IIPOEKTa IIOJIyYCHHBIM paHee 3HaHWAM (onepexaroleit
TEOPETUYECKON OATOTOBKH) YYACTHUKOB IPOEKTHBIX TPYIIIL;

- MAaKCHUMaJbHOIO MpUOJIMKEHHUS MPOEKTa M YCIOBHUM €ro BBINOJHEHUS K PEaJbHO
CYILIECTBYIOIIUM B 9KOHOMHUKE, OTPACIIH, KJIACTEPE YCIOBUIM;

- IPUHLUI PallMOHAJILHOTO pa3HO00pa3ns HAMMEHOBAHUHN POEKTOB;

- JIBWJKEHUS OT OTHOCHUTEIBHO IPOCTHIX (OJAHONPEIMETHBIX) MPOEKTOB K KOMILJIEKCHBIM
MEXIUCIUIUTMHAPHBIM [TPOEKTaM MOBBIIIEHHON CI0)KHOCTH;

- IIBUOKEHMSI OT «3aKPBITHIX» (C 3apaHee) 3aJaHHbIM PE3YJIbTaTOM K «OTKPBITBIM» IIPOEKTaM C
3apaHee He U3BECTHBIM Pe3yJIbTaToM;

- IPUHLIMI Pa3BUTHUS TBOPUYECKON OpraHN3alluOHHOMN KYJIbTYpHI;

-IPUHLUI MaKCUMAaJIbHOW CaMOCTOSATENBHOCTH CTYJEHTOB B BHIOOpE IMPOEKTOB M B XOJ€
BBITNIOJIHEHUSI IPOEKTOB;

- IPUHLUI COBMECTHOro TBopuecTBa (corBopuectBa) HIIP u cryneHTos;

- IPUHIIMII CIIPaBEAJIMBOCTH OLIEKHKHU IIPOLIECCa U PE3YJIbTATOB MPOEKTa U JPYTHE.

B cBoeM mnpakTHYecKOM BOIUIOLIEHMM TaKHE MPUHLMIIBI TOEKTHON JesTeIbHOCTH B
YHUBEPCUTETE, OJHOBPEMEHHO, CTAHOBATCA M LEHHOCTSAMU OPIraHU3allMOHHOW KYJIbYpbI
LIEHTpa MPOEKTHOU AEATeIbHOCTH, YHUBEPCUTETA B LIEJIOM.

OpraHu3anMoOHHON KyJIBTYpOW MPOEKTHOTO BBICIIETO OOpa3oBaHHA B TOJIUTEXHUYECKOM
YHHUBEPCUTETE MOXHO Ha3bIBaTh CHUCTEMHOE OObEeIUHEHHE YOeXICHWH, HOPM MOBEICHMS,
LIEHHOCTEH, KOTOpbIE YCBOEHbI OONBIIMHCTBOM pyKoBoautene, HIIP u cTyneHToB
MOJIMTEXHUYECKOTO YHHUBEPCUTETA. B OpPraHM3allMOHHON KyJbTyp€ IPOEKTHOIO BBICILIETO
o0pa3oBaHMsi MOTYT OBITb  BBIIENEHBl CYOKYJIbTYpPHl  YHHUBEPCUTETOB, CTYJEHTOB,
paboTtonareneil (OM3Heca) MPUHUMAIOLINX YYaCTHE B Pa3BUTHH TAKOTO MPOEKTHOTO MOAX0/a.
Wneonoruto BbICIIEr0 MPOEKTHOrO 00pa3oBaHUs B IMOJUTEXHUYECKOM YHHUBEPCUTETE
OTpaXkaroT:

Bo-niepBbIx, rmaBHas uAesl TaKOro BBICIIEr0 0Opa30BaHMs, a UMEHHO MOBBILIICHHE KauecTBa
BhICIIET0 00pa30BaHUs MOCPEACTBOM HMHTErPAallMM HAyKH, MPAaKTUKU U OOpa3oBaHHs B
MaKCHMaJIbHO MPHUOIMKEHHBIM K peaibHbIM yCIOBUSIX;

Bo-BTophIX, croco0 pacnpesneneHus BJIACTHBIX MOJHOMOYMH B IMPOLECCE TAKOT'O BBICIIETO
oOpa3oBanus. [IpoexkTHoe BriciIee 00pa3oBaHUE XapaKTEPU3yeTCs TEM, UYTO paboToAaTenu u
CTYAEHTHI TOJY4al0T B TaKOM BBICIIEM OOpa30BaHMM Topa3/io OOJbIINE BIACTh U BIHMSIHHE.
OTO CBSI3aHO C TeM, YTO pabOTOJATEeNM aKTUBHO YYacTBYIOT B (POPMUPOBAHHUU TEMAaTHKH U
COJIepKaHUsl pealn3yeMbIX B ydeOHOM mporecce mpoekToB. IlyreM Bo3aeHCTBUS HAa BHIHI,
coJlep)KaHue, YCIOBHMSI M KPUTEPUM KauyecTBa peaiu3allid MPOEKTOB padoToAaTesNud MOTYT
OKa3bIBaTh 0oJiee CYIIECTBEHHOE (IO CPaBHEHHIO C IMPEIMETHBIX) BIUSHHE Ha MPOEKTHOE
BbIciIee oOpa3oBanue B MockoBckoMm [lonurexe.

[Ipu >TOM, ONHOBPEMEHHO, M CTYAEHTHI MOJY4YalOT OOJBIIYI0 CBOOOAY BBHIOOpA JIMYHOMN
po(ecCHOHANBHOM TPAEKTOPUHM U Kapbephl MOTOMY, YTO HMMEIOT MpPaBO BBIOOpA MPOEKTa,
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HAYYHOTO PYKOBOJMTEINS MPOEKTa, croco0a OpraHu3aliu JAesITeIbHOCTH MTPOSKTHON TPYIIIHI,
CBOEH poJIK B TPYIIIE U APYIoe.

B mpouecce BBINOJHEHUS IMPOEKTOB MOMKET HMMETh MECTO IIOBBIIIEHUE JIMYHOM BIIACTH
CTYAEHTOB IO OTHOLIEHMIO K JAPYIMM YYaCTHUKAM IPYIIbl HA OCHOBE UX JMJEpCTBa (YMEHUs
BBIIBUHYTh MOTHBHPYIO BCEX WIECHOB I'PYIIIIbI HJIEI0), XapU3Mbl — [TOBEACHUS KaK IpUMepa JUIs
HOJpaXkaHHs, CHOCOOHOCTH BECTH APYrMX WIEHOB TpYHIbl 3a co0OW B pamKax IPOEKTa;
OKCIIEPTHOM BJIACTH, OCHOBAaHHOW Ha OO0JbIIIEM 00beMe 3HAHUI U YMEHUHN U IPYyroe.

Ha stomM ocHOBaHWU NpoekTHOE 0oOpazoBaHHe (OOydYeHHE M BOCIUTAHWE) B OOJBIICH Mepe
MOKHO CUUTaTh COINPHYACTHBIM (IAPTUCUIATUBHBIM) IO CPaBHEHHIO C TPAAULMOHHBIM
IPEIMETHBIM WM Pa3BUBAIOIIUMCS JUCTAHIIMOHHBIM (YMHBIM) BBICHIMM 00pa30BaHUEM.
[MomuTHKy peanu3anuy IPOEKTHOTO MMOAX0/a B paboTe YHUBEPCUTETA MOKHO ONPEICIHUTh, KaK
BCIO 00pa3oBaTelIbHYl0 M COLMAIbHO-NPO(PECCHOHANBHYIO JEATEIbHOCTh IO IOBOIY
JOCTHOKEHUS 1IeJIel IPOSKTHOTO MeTo/1a O0y4YEeHHUsI U BOCIIUTAHUS B YHUBEPCHUTETE.
OZHOBpPEMEHHO € H3THUM TMOJUTHKOW pealM3allii KOHLENLUU BBICHIET0 IPOEKTHOI'O
o0pa3oBaHMsl YCJIOBUMCSI Ha3blBaTh CHUCTEMY MEpPOIPHUATHI, KOTOpbIE HaIlpaBJIE€Hbl Ha
JOCTIDKEHUE H(PQPEKTUBHOIO W TapMOHHUYHOIO (C TOYKM 3pEHMs YYAaCTBYIOIIMX B 3TOM
npoIecce CTOPOH) OCYIIECTBICHHS IPOEKTHOTO METoAa B pPadoTe TMOIMTEXHUYECKOTO
YHUBEPCUTETA.

Kak u B cinyyae ¢ ¢unocodueil M UIeoNorneid MPOSKTHOTO MOAX0/1a, TOJUTUKY peaTn3alun
IPOEKTHOI'O MOJAX0/la B YHUBEPCUTETE MOXKHO DPa3/IeiMTh Ha MOJUTUKY Pa3BUTHS Hay4HBIX
uccienoBanuit HIIP u crygentoB, monmutuky oOy4yeHust (mepenaud 3HAHUM), MOJIUTUKY
BOCIIUTaHMS, TMOJMTHKY HMHTErpalliyd HAayKU-NPAKTUKU-OOyYeHHs M BOCIUTAHMS B pPaMKax
[POEKTHOOPUHTHPOBAHHOIO MTO/IX0/1A B I€ATEILHOCTH YHUBEPCUTETA.

[Tpu 3TOM MONUTUKY IPOEKTHOIO 00pa30BaHUS MOKHO Pa3/IeIUTh U HA CTPATETUIO0 U TaAKTUKY
TAKOTO BBICHIETO NPOPECCHOHATHHOTO 00pa30BaHUs, KOTOPBIE OJDKHBI HAXOIUTHCS B
cucTeMHOM efuHcTBe. CTpaTerus MpoeKTHOro MOAX0/a B BhICHIEM 00pa30BaHUU UMEET CBOEH
3aa4eil ajantanuio 0O0pa3oBaTENbHOIO IPOLIECCA B YHUBEPCUTETE K W3MEHEHUN BHEIIHUUN
ycnoBuid M TpeOoBaHMM paboTojareneil B CHUTyallud Iepexoja HKOHOMHKH K
(YHKIIMOHUPOBAHUIO B YCIOBUSX IIECTOTO TEXHOJIOTMYECKOro yKiana. B aToii cBs3u cienyer
O’KU/IaTh TOBBIIIEHUE JIOJIM XapPaKTePHBIX MMEHHO JUI 3TOr0 yKJaja MPOEKTOB B 001acTH
pPa3BUTHUSI HAHOTEXHOJIOTUH, HEHPOTEXHOJIOTMM, TEXHOJOTHH HU(PPOBU3ALNUKA SKOHOMHUKU U
BYy3a, 9KOJIOTHYECKU YHUCTBIX M dHEeprocoeperaromux (3eJeHbIX) TEXHOIOTui. bosbiryo posib
OyoyT WrpaTh MPOEKTHl MO BHEIPEHHIO, MMIUIEMEHTAlMH (MYJbTUILIMKAIUU) KIIOUYEBBIX
TE€XHOJIOTHI IIECTOr0 TEXHOJOTMYECKOrO YKJIaJa B IPOEKTHl M TEXHOJOTUU IPEIbIIYLINX
TEXHOJIOTHYECKHUX YKJIAZOB. DTO OOBICHSETCS T€M, YTO MMEHHO YPOBEHb MYJbTUILIMKALIUU
HOBBIX TEXHOJIOTHI C TEXHOJIOTUAMHU NPEABIYIINX YKIAJ0B B PEAIBHOM CEKTOPE DIKOHOMHUKH
OyneT ompenensaTh YKOHOMUYECKYIO ((PEKTUBHOCTh TEXHOJIOTHH Iectoro ykiaga [1[14, c.
54- 63[]. TakTuka NPOEKTHOrOo OOpa30BaHMs MOXKET OTpa)xkaTb KakK HaIlpaBJICHHbIE Ha
JOCTHKEHUE TAKTHUUECKUX LeJeld BO3JEHCTBUS, TaK U CTAaOMJIM3AIMOHHOE TAaKTHYECKOe
ylpaBJIeHUE, HalpaBlIeHHOE Ha OOecleyeHue IUIaTeKEeCOCOOHOCTH, OecnepeboiHOro
(GYHKIIMOHUPOBAaHUS By3a (B TOM YHKCJE B YCIOBUSAX MPOAOIIKAIONIEHCS MaHAEMHUH), TEKYILErO
Ka4yecTBa BBICIIETO 00pa30BaHMUSL.

TexHonorue MPOEKTHOTO BBICIIEr0 00pa30BaHUs B MOJUTEXHUYECKOM YHUBEPCUTETE CTAHEM
Ha3bIBaTh CHUCTEMHOE OOBEAMHEHHE MH(PACTPYKTYpHI BBICIIETO0 00pa3oBaHHUs, CIIOCOOOB U
WHCTPYMEHTOB TPOEKTHOTO oOpaszoBanusi, kBamupukanuu HIIP, HeoOxommmbix JUISt
o0ecreyeHns BBICOKOTO KayecTBa TAKOT0 MPOEKTHOI'0 00pa30BaHMUA.
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TexHonoruu (HopMUPOBaHMS U peaTu3aly MPOCKTHON KOHIIETIIIUN BBICIIET0 00pa30BaHUs
YBA3BIBAIOT 3a/a4d C LEIIMM M ONPEAENSAIOT XapakTep pasfeieHus oOpa3oBaTesIbHON
cpeapl (ONMEpallMOHHOM  CHCTEMBbI) MOJUTEXHUYECKOTO YHHBEpCHTETa Ha  OJIOKM U
MOACUCTEMBI, ONPEACIAIOT pPa3sfeeHUe U CHELUaIu3alMilo Tpyda B YHHUBEPCHUTETE,
COOTHOUICHUE YIIPABJICHUS B YHUBEPCUTETE 110 TOPU3OHTAIA U BEPTUKAIIH.

Oocy:xnenne: Ilpu QopmupoBaHUM M JalbHEHIIEM pa3BUTHM KOHUEMIMUA MHPOEKTHOTO
BBICILIETO MPOEKTHOrO 0O0Opa3oBaHUs PEKOMEHAYETCS YIeNUTh BHHUMAHHUE HWHTETpallud U
CHCTEMHOMY OOBEIUHEHHIO KaK OPraHU3allMOHHON CTOpPOHE, TaK M WHCTUTYLHUOHAIHHBIM
OoTHOHIEHUSIM B By3e. C OpraHM3alMOHHONW TOYKH 3pEHHUS MPOEKTHAas COCTABIISIOIIAS
JESATEIIbBHOCTH  MOJMTEXHUYECKOIO YHUBEPCUTETAa NPEJACTaBI€HA TEMU CTPYKTYPHBIMU
COCTaBISIIOLIMMHU  YHUBEPCUTETAa, KOTOpPbIE HEMOCPEICTBEHHO BOBJIEYEHBI B MPOIECC
npoeKTHOro oopazoBanus. K Takoro poaa moapasfaeneHusiM OTHOCSATCS] PEKTOpaT, YIpaBICHUE
HAyYHOU AESATEeTbHOCTH, LIEHTP MPOEKTHOH AesTensHOCTU U Apyrue. C MHCTUTYIMOHATIBHOM
TOYKHU 3PEHUS IPOCKTHASI COCTABIISAIONIAs B pab0Te MOJUTEXHHYECKOTO YHUBEPCUTETA HAXOAUT
CBOEC BBIp@XEHHE B (QOPMHUPOBAHUU CHUCTEMbl OTHOIICHUN, «IIPAaBUI HIPHD MEXKIY
Y4aCTHUKAMHU [IPOEKTHOM J1€ATEIbHOCTU B YHUBEPCUTETE.

Oco0as posib B pa3BUTHH KOHLEMIUU MPOSKTHOTO BBICIIETO 00pa30BaHUs B MOJIUTEXHUYECKOM
YHUBEPCUTETE NPHUHAUICKUT HAYYHBIM  PYKOBOAWUTEISIM  IPOEKTOB,  BBINOJIHIEMbBIX
CTYJIEHTaMH. DTO CBSI3aHO C TEM, YTO TaKWe PYKOBOJUTENN HE TOJILKO MEPEAal0T CBOU 3HAHUS
¥ 00y4yaroT MPAKTUYECKUM HAaBbIKAM HCCIIEIOBAaHUI M BBIIOJHEHUS paboT (IepesaroT CBOU
KOMIIETEHIINH), HO U (JOPMUPYIOT B 3HAYUTEIHHON CTENEHU OPTaHU3ALMOHHYIO CYOKYIbTYpY
B CTY/ICHYECKOU IPOEKTHOM IpyIIIIE.

Kpome Toro, 60bI1yi0 posib B yCIENIHOM CTAaHOBJIEHWU MPOEKTHOTO METOoJa 00pa3oBaHUs B
NOJUTEXHUYECKOM  YHHUBEPCHTETE HWIrpaeT MoAOOp TPOEKTOB C y4YETOM  CTENEHHU
MOJATOTOBJICHHOCTH M YyPOBHS KOMIIETEHTHOCTH CTYJEHTOB Ha pa3MYHBIX Kypcax H
pa3IMYHON HANpaBIEHHOCTH CaMUX IPOEKTOB. 3/1eCh BaXXHO OOECHEYHTH JOCTATOYHOE
pa3HooOpa3ue MPOEKTOB C YUETOM HAayUYHbBIX U MPAKTUUYECKUX HHTEPECOB CAMUX CTYJICHTOB.
[To mMepe pa3BuTHS TPOEKTHOTO MOAXO/AA B BBICIIEM OOpa30BaHUU TEMATHKa BBIIOJHAEMBIX
IIPOEKTOB MOXKET OKa3blBaTh BCE BO3pACTAlOLIEE BJIMSAHHME HA COACPKAHME M IOCTAHOBKY
npoOiaeMaTuku (MpoOJIEMHO-OPUEHTUPOBAHHOE OOpa30BaHME) MPEAMETHOM COCTaBIISIONICH
00pa30BaHUs B YHUBEPCHUTET.

Ecnu npoBoauTh CpaBHUTENBHBIN aHAIN3 IPEUMYILIECTB U HEJOCTATKOB MPOEKTHOI'O BBICIIETO
00pa3oBaHus, TO B Ka4eCTBE MPEUMYIIECTB 3TOrO MOJIX0/A 110 OTHOLIEHUIO K TPaJUIIMOHHOMY
IpeIMETHOMY 00pa30BaHHMIO MOXHO Ha3BaTh:

- Ooyee BBICOKMI YpPOBEHb KOHIIEHTPALMU YCHWJIMHA Hay4yHO-IEIarormyeckux pabOTHUKOB U
CTYJICHTOB Ha MOJyYE€HUU M YCBOCHUHM MTPAKTUUYECKH HanboJiee BaXKHbIX 3HAHU;

- MIPHOPUTET HABBIKAM CaMOCTOSITENIbHBIX HCCIEeIOBaHUN, OUCKA WH(GOPMALUU, TPOSBICHUS
npodeccuoHanTbHON HHUIIUATUBBI,

- AaKTUBHOE MCIIOJIb30BaHUE U NIEPEJavy HESBHBIX 3HAHUI B MPOLIECCE COBMECTHON NMPOEKTHON
nesitenpHOocTH OT HIIP K cTynenty;

- CHCTEeMHOE OOBEIMHEHHE U  YCBOEHHE TMPO(PECCHOHANBHBIX  KOMIETEHIUH |
OpraHU3aI[MOHHOM KYJIbTYPHI B paMKaX MPOEKTHON AESITETbHOCTH;

- BBINOJIHEHUE TMPOEKTaMH (DYHKIIUH JIOTOJHUTEIHHON MPO(PECCHOHATBHON OpHUEHTAaluu |
IpeBapUTeNbHON MpodecCHoHaNbHOM aJanTaluu CTYIEHTOB K paboTe mo mpodeccuu B
pEABHBIX YCIOBUAX OpraHU3alyil 0Tpaciy;

- Ooyiee BBICOKHMH YpOBEHb aJallTUBHOCTH CHUCTEMBbI BBICIIETO0 OOpa30BaHUs, CBSI3aHHBIM ¢
pa3paboOTKOM peaNbHBIX MPOEKTOB, K HW3MEHEHHMSM BO BHEIIHEH Cpelae YHUBEPCUTETA,
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CBSI3aHHBIM C Pa3BUTHEM IIECTOTO TEXHOJOTMYECKOTO YKIaJa B PEaTbHOH SKOHOMHUKE M
o011ecTBe U Ipyroe.

K HexoTOpbIM HEZOCTaTKAMU MPOEKTHOTO METO/1a MOKHO HA3BaTh:

- BO3MO)KHOE 0CJI1a0JIeHHe BHUMaHHS K (QyHIaMEHTaIbHBIM OCHOBAM BBICIIETO 00pa3oBaHus H,
KaK CJIEJICTBHE, BO3MOKHOE OTHOCHTEIBHOE CY)KEHUE KPYro30pa CTYACHTOB,;

- BO3MOXKHOCTb HEaJICKBaTHOTO PHIHOYHON KOHBIOHKTYpE OA0Opa MPOEKTOB B YHUBEPCHUTETE;
- HEJOYEThl TPHU DPACHPEICNCHUH CTYISHTOB IO MPOEKTaM U (OPMHUPOBAHUU IMPOEKTHBIX
Ipynit;

- U3NHUIIHUHA (popManu3M npu BHEAPECHUN MPOSKTHOTO MOAX0/1a.

HcrouynunkamMu  pUCKOB (oTpHLIATETBHBIX OTKJIOHEHUI) npu UCTIOJIb30BaHUH
NPOCKTHOOPHEHTUPOBAHHOTO  TOAX0JAa B YCIOBUSX  (pOpMUpOBaHHS  IECTOTO
TEXHOJOTUYECKOTO YKJaJla MOKHO Ha3BaTh:

- HENOOLEHKa OW3HEC-COOOIIECTBOM  BO3MOXKHOCTEH OTKpBIBAIOIIUMXCA NpPU BHEIPEHUU
IPOEKTHOTO BBICILIETO 00pa30BaHuUs;

- ITOKA e1e HeAOCTATOYHAs! Pa3BUTOCTh METOAOIOTMH TPOSKTHOTO BBICIIETO 00pa30BaHMs, KaK
BO3MOJKHAsI IPUYMHA CHIKEHHS 2P PEKTUBHOCTH 3TOTO METO/1a;

- HEJOCTAaTOYHAs BOCHPHUMYHMBOCTh K TAKOTO POJa WHHOBAIUAM pykoBojacTBa u/mimu HIIP
OT/EJBHBIX BY30B;

- HeIOCTATOYHAsE MOTHUBAIIHS TIEPCOHANIA By30B Pa3BUBATh NMPOEKTHOE BHICIIEE 0Opa30BaHUs B
cdepe cBOEH OTBETCTBEHHOCTH;

- HEJOOIIEHKAa BO3MOXKHOCTEH IPOEKTHOTO 00pa3oBaHHMA Kak A(PQPEKTHBHOTO PHIHOYHOTO
MHCTPYMEHTA TIPUCIIOCOOJIEHHUSI CHCTEMbI BBICHIEro OOpa3oBaHUS K YCIOBHSIM paOOTHI
CHCTEMBI BBICIIErO 0Opa3oBaHMs BO BHEUIHEW cpelie, OMPENeNsieMOi MPOIECCOM pa3BUTHS
IIECTOTO TEXHOJIOTUYECKOT0 YKIaja, Jp.

JlanpHeiimee pa3BUTHE CUCTEMHOTO IMOJIX0/Aa B Pa3BUTHH BBICIIETO MPOSKTHOTO 00pa3oBaHuUs
MOET paccMaTpHBaTHCS M KaK Mepa MO MPEOJOJICHHIO KPH3HCa B PAa3BUTHH COBPEMEHHBIX
HayKd ¥ 00pa30BaHUs B TIEPUO/]] PA3BUTHUS HOBOTO TEXHOJIOTHYECKOTO YKIIaJa.

Bce »oT0 mo3Bonser caenarh BBIBOA O TOM, 4YTO TMPOEKTHBIH MOAXOJ B BBICIIEM
npoeCcCHOHATHFHOM 00pa30BaHUHM MOXKET OBITh JIOCTaTOYHO YHHBEPCATHHBIM MHCTPYMEHTOM
peleHys 3a/1a4 MOBBIIICHNs KauyecTBa U, OJHOBPEMEHHO, HHCTPYMEHTOM aJanTalii CUCTEMbI
BBICIIETO 00pa30BaHUs B YCIOBHX MIECTOTO TEXHOJIOTHYECKOTO YKIIAa.

Kak u3BecTHO, B yCIOBHSX MOCTHHIYCTPUAIBHOTO Pa3BUTHUS Pa3BUTHE HAYKU U 0Opa30BaHUS
natoT okosio 70-80%  skoHommueckoro pocrta. [lo 3Tol mpuunMHE MOBBILIEHUE KayecTBa
BBICHIETO OOpPa30BaHUS MOXKET MPOAYLHUPOBATh YCKOPEHHE COLMATbHO-2KOHOMUYECKOTO
pa3BUTHS HaIIEH CTPaHbI, MOBBIIICHNE 0JaroCOCTOSIHHS HACETICHHS.

bnaronapHocts. ABTOp BbIpakaeT CBOIO IMPHU3HATENBHOCTh PEAAKIMU XKypHaia «Bpiciiee
oOpazoBanne B Poccum» 3a 3amMeuyaHWss W PEKOMEHIANWH, IO3BOJUBINKE CYIIECTBEHHO
YAYYIIATh KAYeCTBO PYKOIMCH HACTOSIIEH CTaThH.

3akuaouenue. B ctatbe 000ocHOBaHA HCO6XOI[I/IMOCTL Pa3BUTHA U TPUMEHCHUSA METONOJIOTUA
CUCTECMHOI'0 IMoAXO0Ja B MpPOLCECCE Pa3BUTHUA BBICIICTO ITPOCKTHOTO 06p330BaHI/I$I, IMPOBEACH
aHaJIN3 OIIbITa NPUMCHCHUA IMPOCKTHOTO BLICHICTO 06p330BaHI/I$[ B Poccun u paace apyrux
3apy6e>1<HHx H OTCUYCCTBCHHBIX BY30B, PACKPBITEI CYIITHOCTh CUCTEMHOI'O ITOAXO0Ja B Pa3BUTUH
BBICHICTO ITPOCKTHOTO O6pa3OBaHI/IH B Poccun n (baKTopBI MOBBIIICHHOM B(I)(I)CKTI/IBHOCTI/I
IMPOCKTHOT'O BBICIIECTO O6p330BaHI/I${ B YCIOBHUAX Ppa3BUTUA IMECTOr0 TCEXHOJIOTHYCCKOTO
YKi1aga, ONMHUCaHbl COACPIKAHUC U CTPYKTYPHBIC 3JICMCHTBI CUCTCMHOI'O IMOAXO/Ja B BBICIIEM
IMPOCKTHOM 06pa3013aH1/11/1, HCCIICOOBAaHbI IPECUMYIIECTBA U HEJOCTATKH IMPOCKTHOI'O BBICHICTO
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00pa3oBaHMs, OXapaKTEpU30BaHbl PHUCKH, CBSI3aHHBIE C BHEIPEHHUEM JTOTO IOJXO0Ja B
o0pa3oBaTeNbHbII MpolecC B MOJIUTEXHUYECKOM YHHUBEPCUTETE, MOKa3aHO, YTO Pa3BUTHE U

Ooitee

IHUPOKOC BHCAPCHUC MCETOJO0JIOTHMM CUCTCMHOI'O IMOAXOJa B Pa3BUTUHU IMPOCKTHOI'O

0o0pa3oBaHUsI MOXET ObITb APPEKTUBHBIM HHCTPYMEHTOM COLUAIBHO-3KOHOMUYECKOIO
pa3BUTHSL.
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A SYSTEMATIC APPROACH TO THE DEVELOPMENT OF HIGHER PROJECT
EDUCATION IN RUSSIA

Valery V. Glushchenko

Doctor of Technical Sciences, Associate Professor, Professor of the Project Activity Center, Moscow Polytechnic
University, Russia

E-mail: glu-valery@yandex.ru

ABSTRACT

The subject of the article is a systematic approach to the development of higher design higher
education in the development of the sixth technological structure, the object of the article is
dedicated to higher education project, the aim of the article is development of methodology of
system approach in the development of design education, to achieve this goal are solved the
following tasks: description and study of the essence of the design of higher professional
education; development of a systematic approach to design higher vocational education,
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comparative analysis of the advantages and disadvantages of design higher education, a
systematic study of the risks of implementing the project method in University, in the article
the methods of research are a systematic approach, historical, logical and systematic analysis,
heuristic synthesis, systems theory, predictive and comparative analysis, forecasting, expert
methods, scientific novelty of the article is the formation and development of the concept
design of higher education and its constituents

Keywords: system approach, higher education, project, competencies, technological structure,
University, efficiency, properties, methodology, quality, customer orientation
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SOTHIN KEYFiYYOTINO NOZAROT ALQORITMININ iSLONMOSI

Bunyatova E.M.
ADNSU, ITIF, “Cihazqayirma miihondisliyi” kafedrasi, Assistent, Azarbaycan,
Email: jenifer671.3@mail.ru

XULASO

Mogalods, dagidict olmayan nazarst metodlarmin névlari tagdim olunmusdur ki, onlarin tatbig
sahalori, tosnifati, xarakteristikalari, istiinliiklori vo g¢atismayan coahotlori qisaca noazordon
ke¢irilmis, metodlar miiqayisali analiz edilmis vo bu metodlarin se¢ilmasine dair tovsiyalor
verilmisdir. Analizlorin noticalori hansi metodun istifadeys yararli olub, olmamasini askar
etmays imkan verir. Sothin keyfiyyatino nozarot alqoritminin iglonmasino dair toklif irali
stiriilmiis vo alqoritmik model qurulmusdur.  Toklif olunan algoritmik model sathin
keyfiyyotina nozarat etmoys, nozarot obyektindo soth qiisurlarii yiiksok doagigliklo
askarlamaga, geyd etmaya, yiiksok Saviyysli avtomatlasdirmaya imkan verir.

Acar sozlor — dagidict olmayan nozarat, nozarot metodlari, soth, obyekt, sothin keyfiyyati,
qiisur.

Giris: Dagidici olmayan nozarat metodlart (DONM) sathin keyfiyyatini miioyyanlosdirmaya
Vo Yaxsilagdirmaga, eloca do sathin keyfiyyatina nazarat etmoays imkan verir.

Dagidic1 olmayan nozarat metodlart fiziki saholorin (sialanmanin) vo ya maddalarin nazarat
obyekti ilo qarsiligli tesirinin miisahidasine, geydiyyata alinmasina vo analizins asaslanir va bu
qarsiligh tosir tobiot, idara olunan obyektin kimyavi torkibindon, qurulusundan, qurulus
vaziyyatindon vo s. asilidir.

Nozarot soraiti vo nozarot olunan obyekto daxil olmaq imkani, sothin nahamarliliginin
vaziyyati Vo daracasi dagidici olmayan noazarat metodunun secilmasine giiclii tosir gostarir.
Dagidic1 olmayan nozarat metodlari sanayenin biitiin sahalarinds totbiq olunur va hal-hazirda
sothin keyfiyystino nozarst etmok iigiin miixtalif dagidict olmayan nozarst metodlarindan
istifado olunur: magnit, elektrik, elektromaqgnit, kaskin corayan, radiodalga, radiasiya, istilik,
vizual-optik, radiasiya, akustik (ultrasas) vo kapilyar (niifuz edon maddslor). Biitiin bu
metodlarin har birinin {istiin vo ¢atigmayan cohatlori var [1].

Dagidici olmayan noazarat metodlarinin tosnifati radiasiya ilo nozarot obyekti arasinda qarsiligh
tasirlorin fiziki proseslarina asaslanir. Dagidici olmayan noazarat metodlarinin tosnifati cadval
1.-do gostorilmisdir [2].

Cadval 1.
Dagidic1 olmayan nazarst metodlarinin tosnifati

Nazarat metodlar:
fiziki sahalarin va ya ilkin malumatverici ilkin malumat alda etma iisulu
WEBLTLE AT pitfuz edan maddalarin parametrla il
nazarat obyekti il
qarsiligh tasirinin

tabiati ila
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Elektrik

Kaskin
corayan

Radiodalga

Radiasiya

magnit

Elektrik
Triboelektrik
Termoelektrik

Kec¢mis saho
Oks olunmug saho

Kecmis siia
Oks olunan siia
Dagilmis siia
Rezonans

Istilik olagoli
Konvektiv
Oz siialanmas1

Kegmis siia

Oks olunan siia
Dagilmis stia
Induksiya olunan siia

Kecmis siia
Dagilmis siia
Aktivlasdirmo tahlili
Xarakterik siia
Avtoemissiya
Kegmis siia

Oks olunan siia
Rezonans
Empedans

Tobii titromalar
Akustik emissiya

..\-IUNEME AND SOCIAL ANALYSIS JOURNAL OF

Macburi giic
Magnetizasiya
Qaliq induksiya
Magqnit kegiriciliyi
Barkhausen effekti

Elektro-potensial
Elektro-tutumlu

Amplitudlu
Fazali
Tezlikli
Spektral
Cox tezlikli
Amplitudlu
Fazali
Tezlikli
Miivaqgsati
Polyarizasiyali
Hondosi

Termometrik
Termal

Amplitudlu

Fazal

Miivaqgoti
Tezlikli
Polyarizasiyali
Handasi

Spektral

Enerji axini sixlig
Spektral

Amplitudlu
Fazali
Miivaqgati
Tezlikli
Spektral

pomm—s

Magnit hissacikli
Induksiya
Ferrozond

Xoll effekti
Magnitoqrafik
Ponderomotiv
Magnitorezistor

Elektrostatik hissacik
Elektroparametrik
Elektroqigilcim

Ekzoelektronik emissiya

Sos-kily
Olags potensial forqi

Transformator
Parametrik

Detektor (diod)
Bolometrik
Termistor
Interferensiya
Holografik

Maye kristallar
Termal kagiz
Termoluminoforlar
Fotokontrollu yarimke
16vholor
Kalorimetrik
Pirometrik

Maye kristallar
Termal boyalar
Termal kagiz
Termoluminoforlar

¢irici

SOUTHERN CAUCASUS

Temperaturdan asili parametrlor

Optik interferensiya
Kalorimetrik
Interferensiya
Holografik
Refraktometrik
Vizual-optik

Sintilyasiya
Tonlasma

Ikinci daracali elektronlar

Radiografik
Radioskopik
Piezoelektrik
Elektromagnit-akustik
Mikrofon

Toz
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Kapilyar Molekulyar Maye Isigh (akromatik)
Kapilyar Qaz Rangli (xromatik)
Molekulyar Luminescent
S1zintinin agkarlanmasi Isigli rang
Siiziilan hissaciklor Kiitlo
spektrometriyasi
Manometrik
Halogen
Radioaktiv
Katarometrik
Yiiksok tezlikli bosalma
Kimyovi
Qaliq stabil deformasiyalar
Akustik

Dagidict olmayan noazarot metodlarmin qiisur agkarlamasmin effektivliyini qiymatlondirmo
diagrami sokilda gostorilmisdir. Sokildon goriindiiyii kimi, aydin olur ki, qiisur agkarlamada an
somorali metod akustik, radiasiya, optik va kaskin carayan metodlaridir (sokil) [3].

180
160
140

120
100
8O
60
40
: EEEEE
0

Radiasiya Akustik  Kaskin coroyan Magqnit Kapilyar Istilik Optik
Radiodalga

Sokil. Dagidici olmayan nozarot metodlarinin qiisur askarlamasimin  effektivliyini
giymatlondirma diaqrami

Dagidic1 olmayan nazarat metodlarmin miiqayisali analizi: Hor hansi bir metod segmok vo
ondan istifade etmok {igiin hor bir metodun fstlinliiklorini vo gatismazliglarin1 bilmali va
sec¢diyi hodofa uygun on yaxsi variant miioyyoanlasdirmalidir.

Magnit nazarat metodu, qiisurlara géra yaranan maqnit sahalarinin geydiyyatina vo ya nazarat
olunan mohsullarin magqnit xiisusiyyotlorinin miiayyanlogmasins, magnit sahasinin noazarot
olunan bir obyektlo garsiligli tasirinin analizinog; elektrik metodu, nozarst olunan obyekt ilo
qarsiliglt alago quran elektrik sahasinin parametrlorini geyd etmoys; koskin caroyan metodu
(elektromagnit metodu), xarici elektromagnit sahasinin bu saho ilo nazarst olunan obyektds
yaranan coroyanin elektromaqnit sahasi ilo qarsihigli tosirinin qeydiyyatt vo analizing;
radiodalga metodu, nozarat olunan obyekt ilo qarsiligli alagads olan radio diapazonundaki
elektromaqnit dalgalarinin parametrlorindoki doyisikliklorin geyd edilmasins;  radiasiya
metodu, noazarat olunan bir obyekt ilo niifuz edon siialanmanin garsiligli tasiring; istilik
metodu, nazarat olunan obyektin istilik sahalorinds doyisikliklarin, yoni temperaturun vo ya
nozarat olunan obyektin istilik kontrastinin geydine; vizual-optik nazarat metodu, nozarot
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edilon obyektlo qarsiligh tesir gostoron optik stialanma parametrlorinin miisahidosi Vo
tohlilino;kapilyar metod, sinanan maddalorin noazarst olunan obyektlorinin qiisurlarinin
bosluguna kapilyar niifuz etmasina, xiisusilo do, mohsulun materialin1 yaxst yayan bir gostarici
mayesina, bu gostarici mayelarinin ssth qilisurlarinin bosluglarina kapilyar niifuz etmasins vo
gostorici niimunosinin geyd olunmasina;  akustik metod, noazarot olunan obyektlordo
hoyacanlanan vo ya yaranan elastik titromoalorin parametrlorinin geyd edilmasins asaslanir [4].
Biitiin miitodlar1 totbiq etdikdon sonra goriiriikk ki, kapilyar metodun komoayilo yalniz soth
qusurlarin1 agkar edo bilorik, lakin bu metoddan istifado edorok qiisurlarin darinliyini dagiq
miiayyanlogdirmok miimkiin deyil. Radiografik metod ham sath, hom do daxili qiisurlar1 agkar
etmoays imkan verir, lakin daha ¢ox vaxt vo avadanliglarin istifadasi talob olunur ki, bu da bu
metoddan istifadenin yararsiz oldugunu gostarir. Istilik metodu soth vo gizli daxili qiisurlari
askar etmoys imkan verir, lakin yeno do nozarot obyektinin istilosmoasi tg¢iin xiisusi
avadanlglara ehtiyac duyulur, ona gora do bu metod da magsadsuygun metod deyil. Vizual-
optik nazarst metodu, hissalorin materialindaki miixtalif soth qiisurlarini, bélmalorin gizli
qusurlarini, qapali konstruksiyalarin idara olunmasini agkar etmok ti¢lin hazirlanmigdir. Bu
metodlarin tstiinliiklori idarsetmo rahatligi, miirokkab olmayan avadanliq vo nisbaton asagi
amoak intensivliyidir. Buna goéra do, onlar istehsal hissalari va struktur elementlorinin miixtalif
marhalalarinda, avadanliglarin istismar1 zamani vo eyni zamanda tomir zamani hoyata kegirilon
miintozom tomir vo yoxlamalar prosesinds istifado olunur. Optik cihazlarin kdmayi ilo
idaroetmo asagi hossasliga vo etibarliliga malikdir. Akustik metod, soth vo daxili qiisurlart
askar etmok tiglin istifads olunur. Digor dagidici olmayan noazarat metodlari ilo miiqayisads bu
metod, meydana galmasindon asili olmayaraq, miixtalif forma va istigamatlorin qiisurlarini
askar etmoyo imkan verir, yiiksok mohsuldarliga, asagi qiymota, mohsulu bir torofli girislo
idaro etmok gabiliyystino malikdir. Miasir ultrasas qiisur detektorlarinin koémoyi ilo qiisurlar
askarlamaqla yanasi, qlisurun koordinatlarin1 da toyin etmok, sahasini va Olgiilorini 6lgmak
olar. Kaskin carayan metodu iss, qiisurlar1 yalniz sathds vo onun yaximliginda askar etmays
imkan verir. Bu metod, qiisurlar1 askar etmo tisulu, materialdaki sathi vo yeralti tobagalori
aragdirmaq tiglin movcud qiisurlart miioyyanlagdirmok iigiin ola bir tisuldur. Metod, detallarda
moveud olan sathlorin qalinhigimi 6lgmokds 6ziinii yaxst siibut etmisdir. Kaskin carayan
metodunun xiisusiyysti Koskin coroyan geviricinin todqiq olunan obyekt {izorinds tomassiz
tosiridir. Bu nozarat, qiisurlart axtarmaq vo nozarot altindaki obyektlorin xiisusiyyatlorini
giymotlondirmok gabiliyyatini tomin edir, hom detallarin istehsalinda, hom do tomirindo
sonayeds genis totbigq saholorino malikdir. Kaskin corayan nazarati ii¢iin miiasir avadanlq,
sinaq zamant alda edilmis molumatlarin iglonmasins va saxlanmasina imkan verir vo avtomatik
axtarma sistemlori nazarat obyektini yiiksok doaqiqliklo goriintiilomak imkani verir [5].
Apardigimiz  todqiqatlar gostorir ki, dagidici olmayan nozarst metodlar1 arasinda on
moaqsadouygun, somorali, prespektivli, igtisadi cohatdan golirli vo effektiv metodlar, akustuk,
koskin carayan, optik vo radiasiya metodlaridir. Bu metodlarin diger metodlardan {istiin
cohatlori, an tohliikali qiisurlara yiiksok hassasligin olmasi, yiiksok mohsuldarliq, asagi qiymat,
istifadasi zamani obyektin zodolonmamasindoan ibarstdir.
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Toaklif olunan algoritmik model:

Baslangic

/ Keyfiyyatin yoxlanilmasi

Giris nazarati

HO Sothin keyfiyyat nozarati

Nimuno se¢imi

Laboratoriya yoxlanmast

Sothin keyfiyyati
taloblara cavab
verirmi (HO)?

Ho

Nozaratin naticasi

Giris nozaratindo yoxlamalar aparilir, sothin kyfiyyatini tosdigloyon niimunalor gétiiriiliir.
Nimunolor giris nozarati altinda aparilir. Seg¢ilmis niimunslor laboratoriyada yoxlanilmaga
gondorilir. ©gar sathin keyfiyyati miioyyan edilmis toloblora cavab verarss, nazaratin noaticalori
miisbot olarsa, smoliyyat basa catir, oks halda yenidon laboratoriya yoxlanmasina gondorilir.

Natica: Sathin keyfiyyotino miixtolif metodlarla nozarot edon sistem tosvir edilmis va bu
metodlarin har birinin totbigetms hiidudlari géstorilmisdir.

Toklif olunan sothin keyfiyyatino nozarot algoritmi sothin keyfiyystinin miiyyon edilmis
toloblora cavab verib, vermomasini miisyyanlosdirmays imkan verir.
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Dagidict olmayan keyfiyysto nozarot metodlarinin istifadssi, mohsulda bir qlisurun oldugunu,
mohsulun normal islomosi {iglin askar edilmis qlsurlarin  tohliiko  doracasini
miioyyanlosdirmays imkan verir.

Noticolorin etibarliligi, miasir texniki vasitalorin vo tadqigat metodlarinin istifadasi, tocriiba
naticalarinin tokrarlanmasi, hesablama naticalorinin tocriiba ilo yaxinlagsmasi vo keyfiyyat
gostaricilorinin artmasi ilo tomin edilir.
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MOSAFODON TEMPERATUR SENSORLARI VASITOSILO SOTHIN
TEMPERATURUNA NOZAROT EDILMOSI

E.M. Biinyatova
ADNSU, ITIF, “Cihazqayirma miihondisliyi” kafedras1, Azorbaycan, Email: jenifer671.3@mail.ru

XULASO

Magalods, sothin temperaturuna nozarst edon sensorlarmma timumi baxig toqdim olunmugdur. Onlarm bir ¢ox ndvlorine
baxilmis, tosnifati, totbiq saholori, xarakteristikalari tosvir edilmis, tstiinliiklori vo ¢atismayan
cohatlori analiz edilmisdir. Temperatur sensorlarinin igarisinds an magsedouygun sensor kimi
mosafadon temperatur sensorlart vo onlarin alqoritmik modeli toklif olunmusdur. Masafadan
temperatur sensorlarin tatbiq sahslorino, isloma prinsipine baxilmis, diger temperatur
sensorlar1 ilo miiqayiso edilmis, digor sensorlarla miiqayisado {istiin vo gatismayan cahatlori
analiz edilmis, onlarin isinin asasini tagkil edon masalalar nozardan kegirilmigdir. Toklif olunan
bu sensorlar uzaq sathlorls isloma gabiliyystine malikdir vo uzaq sothlords yiiksok temperaturu
6lgmoya imkan verir.

Acar sozlor: soth, temperatur, sensor, nozarat, obyekt, 6lgma doagiqliyi, otraf miihitin tasiri,
temperatur aralig1, temperatur sensorlari, kontaktli temperatur sensorlari, kontaktsiz temperatur
sensorlar1, infraqirmizi sensorlar, moasafodon temperatur sensorlari.

Giris: Temperatura nozarot sensorlari sonayenin bir ¢ox sahoalorinde miivafiq 6lgmo
cihazlarinin bir hissosi kimi temperaturun Olgiilmasi, ham do bir sira genis sonaye
tapsiriglarinin halli tigiin istifado olunurlar. Miiasir temperatur sensorlar1 dagiq molumatlari
togdim edo bilar ki, bu da istehsal proseslorini tam idaro etmayo, is soraitinin ciddi sokilda
yerina yetirilmasine komok edir vo noticads keyfiyyatli sonaye mohsullarinin istehsalini tamin
edir [1]. Temperatur sensorlari avtomatik noazarat sistemlorindoki temperaturu 6lgmok vo
texnoloji proseslori tonzimlomok tigiin istifads olunur vo bu sensorlar ilk novbada, temperatur
6lgmo araligina, doqigliying, ses-kily toxunulmazligina vo siiratli iglomo gabiliyystinoe gors bir-
birindon shomiyyatli daracads farglona bilor [2].

Temperatur sensorlar1 gostoricilorin doqiqliyi, dl¢iilmiis temperatur araligi, toxmini Xidmot
miiddati, xarakteristikalarin standartlagdirilmasi (sensorlarin  doyiso bilmo ehtimali),
temperaturun  hoddindon ¢ox yiiksalmasine garsi miiqavimat, cavab miiddoti kimi
xarakteristikalara malikdirlar.

Sensorlar, xiisusiyyatlorina, hazirlandiglar1 materiallara, totbiq sahsloring, otraf miihitin tosir
novlaring v digor meyarlara gora tosnif edilo bilor.

Hor hansi bir sensoru segmazdan avval talob olunan dagigliys, obyektin hazirlandigi vo ya
ibarat oldugu materiala (metal, plastik, maye, ferromaqnit vs S.), 6lgmo diapazonuna, sensorun
yaxst islomasi ti¢lin lazim olan atraf miihit sartloring, sensorun qurasdirilmasi ti¢lin ayrilmig
yerin 6lgiisiing, sensorun uzunmiiddatli olmasina va s. Kimi masalalors baxmaq lazimdir [3].
Temperatur sensorlarinin kontaktli - termistor, yarimkegirici, miiqgavimat termometri, termopar
Vo kontaktsiz — infraqirmizi vo masafodon temperatur sensorlari kimi névlari var.

Kontaktli temperatur sensorlari, sothin vo onunla tomasda olan miihitin temperaturunu birbasa
6lgmoyo imkan verir, ona gora do bu sensorlar {igiin otraf miihitin tomizliyi ¢ox vacib deyil.
Kontaktsiz temperatur sensorlari, uzaq vo ya slgatmaz obyektlorin temperaturunu 6lgmok tigiin
nozords tutulmusdur. Toxunma ehtiyacinin olmamasi, bu sensorlara ¢ox bdyiik temperatur
araligini 6lgmoys imkan verir. Bu sensorlar infraqirmizi diapazonda nozarot obyektinin
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buraxdigi elektromaqnit enerjinin saviyyasini agkar edorok temperaturu toyin eds, temperaturu
cox uzaq mosafodon askar edo, eloco do -45°C-don asagi, hom do +3000°C-ya godor yiiksok
temperaturlar1 6lga bilor. Kontaksiz sensorlar obyektlarin vaziyystina uzagdan nazarat etmok
Vo birbasa slago olmadan temperaturun giymatlondirilmasi gabiliyystine malik olan bir ¢ox
sonaye sahasindo temperaturun idaro olunmasi, miixtolif Sonaye proseslorinin temperaturuna
nozarat etmok ti¢tin istifados olunur [4].

Kontaktsiz temperatur sensorlarinin tohliikali soraitds islomokls, uzaq va slgatmaz obyektlorin
Vo Sothlorin temperaturunun Ol¢iilmasi, digor sensorlarin isloys bilmadiyi ¢ox yiiksok
temperaturun Olciilmasi, sensorun nozarstdo olan obyektlo tomasa ehtiyaci olmadigindan
homiso tomiz olmasi, olgmo naticalorini aldo etmoyin yiiksok siiratine imkan veran
informasiyani qisa miiddotdo oxuma bacarigi, hor hansi bir materialla islomok bacarigi kimi
usttinliiklora malikdir, eloca do bu sensorlarin istifadasi daha asandir. Bu sensorlarin 2sas
catigmamazlig, naticalorin yiiksok doqigliyini tomin etmok {igiin sensorun isini diqqatlo
tonzimlomakdan ibaratdir.

Yiiksok 6lgma dagigliyini tomin etmok, daha daqiq informasiya olds etmok ii¢iin, sensorun
imkanlarina vo nozarat olunan obyektin xiisusiyyatlorino asaslanaraq, xiisusi soraitds isloma
gabiliyyati olan sensor segmok lazimdir ki, bu da masafodon temperatur sensorlaridir.
Mosafadon temperatur sensorlar1 vasitosilo miixtolif obyektin sathinin temperaturuna uzaq
mosafadon nazarat etmok miimkiindiir. Uzaq sathlarlo isloma gabiliyyati masafodan temperatur
sensorlarinin genis istifadasini tomin edir vo bu sensorlar infraqirmizi siianin komayila sothin
temperaturunu 6l¢iir. Sensorlarin isloma xiisusiyyatlorina asason, temperatur hadlari vo cavab
vermo miiddati daxil olmaqla, miixtalif isloma xiisusiyyatlorina sahib ola bilorlar.

Bu sensorlar miixtolif obyektlorin mosafodon idars olunmasi gabiliyyati ilo genis bir masafani
izlomok tiglin nozords tutulmusdur. Nozarot olunan obyektlor, hor név texnoloji masinlar,
aparatlar vo qurgular, istilik sistemlori, bina, miihondis konstruksiyalari, isiqlandirma
sistemlori, kondisioner sistemlari va s. ola bilar.

Mosafodon temperatur sensorlari, istilik vo elektrik enerjisi istehsali, metallarin hasilatt vo
emali, neft vo (az sonayesi, dozgahlarin, masin vo mexanizmlorin istehsali, nagliyyat
vasitolorinin istehsali, tikinti sonayesi, bina va tikililorin istismari, domiryol sonayesi, gida
sonayesi Vo basqa sonaye saholorinds genis totbiq olunur. Sathin temperaturuna nozarstin
mimkiinlilyli, birbagsa tomas olmadan, uzaq masafodon nozarot olunmagla, standart kontakt
sensorlarini yuxarida geyd olunan sanaye sahslorinds doyisdirmays imkan verir.

Mosafodon temperatura nazarat sensorlariin moagsadi, sothlo alage olmadan obyektin sothinin
temperaturuna nozarat etmokdir. Bundan olava, sensorlar temperatur 6lgiilmasi ilo olagodar
olarag, 3000°C-yo godor temperaturun dlgiilmosi, temperaturun kontaktli Slciilmosi {igiin
obyektlorin oalgatmazliq soraitinds islomasi, gorginlik altinda olan obyektlarlo islomak, asag
istilik kegiriciliyi olan materiallardan hazirlanmis obyektlorin temperaturunun 6l¢iilmasi kimi
vazifalari hall eda bilar [5].

Masafadon temperatur sensorlarimin digar temperatur sensorlari ilo miiqayisali analizi
Moasafadan temperatur sensorlarinin digar sensorlarla miiqayisads iistiin vo catismayan
cahati: Kontakth vo kontaktsiz temperatur sensorlarinin har birinin 6ziino gors tistinliklori vo
catismayan coahotlori vardir.

Termistorlarin stiinliiklori, onlarin yiiksok hassasliq, kigik 6l¢ii vo asagi qiymoto malik
olmasidir. Catismamazligi iso, geyri-xattiliyi, zoif sos-kiiy toxunulmazligidir, ona gérs do bu
sensorlarin real is soraitindo istifadasi tovsiya olunmur.

Yarimkegirici sensorlarin istiinliiklori, funksiyalarmi genis bir temperatur araliginda yerina
yetirmalori vo ¢ox doqiq olmalaridir. Catigmayan cohotlori iss, son doraco zoif sos-kiiy
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toxunulmazliginin olmasi vo asagi doqigliyin olmasidir. Temperatur 130-150%yo catdig
hallarda, bu temperatur araliginda yarimkegirici sensorlarin istifadasi tovsiya olunmur.
Termoparlarin asas iistiinliiyii, -200°C-don 2500°C-ya godar temperatur 6lgma gabiliyyati, sada
vo mdhkom olmasi vo asag1 qiymeotidir. Catismayan cohatlori iso, 1°C-don 6lgmo dagigliyi,
soyuq qovsaq temperaturunu kompensasiya etmok bacarigi, gorginliyin temperaturdan geyri-
Xotti asililigidir. Bu sensorlar, yiiksok doqiglik, informasiyani oxuma dayanigliligi,
xuisusiyyatlorin xatti asililigr ilo forglonir.

Infraqirmizi  sensorlarin  iistiinlilyii, temperatur Olgmonin tomassiz bir sokildo hoyata
kegirilmasi, uzaq bir sathdon — hodafdon goalon infraqirmizi siian1 6lgmoays imkan vermasidir.
Bu sensorlar, temperatur doyisikliyino ¢ox tez reaksiya verirlar, hatta harokat edoan cisimlorin
sothlorini aragdirmaq ii¢ilin totbiq olunurlar. Catigmayan csahati iso, temperatur yayan sathin
vaziyyating, otraf miihitin tomizliyino hossasligi daxildir. Toz vo tiistii 6l¢malarin dagiq
aparilmasina boyik tosir gostorir, otraf miihitin tasiri sensorlarin siiratinin azalmasina, onun
doqgiq islomesinin  qarsisinin alinmasma  gotirib ¢ixara bilor ki, bu da infraqirmizi
sensorlarin ¢atigmayan cohotidir. Infraqirmiz1 sensorlar -40°C-don 2200°C-yo goador temperatur
6l¢mo qgabiliyyatino malikdir. Bu sensorlar moasafodon temperatur sensorlar1 kimi, miixtalif
avtomatik istehsal proseslorinin idaroetmo va nozarat sistemloarinda, “agilli ev” tipli binalarda,
miihafizs sistemlorinds va s. tatbiq oluna bilor.

Mosafadon temperatur sensorlar1 digor sensorlarla miiqayisada, ¢catmasi ¢atin olan obyektlarin
uzaqdan temperatur nozaroti, kontakt iiglin olgatmaz materiallarin temperaturunun 6lgiilmasi,
tohliikali soraitds isloyan vo ya tohliikali obyektlorin temperaturunun 6l¢iilma gabiliyyatinin
miimkinliiyli, ¢ox yiiksok temperatur dayarlorinin toyin edilmasi, qisa cavab miiddati
sobabindan siiratli naticalorin alinmasi, nazarat olunan miihitlo tomas olmamas: sobabindan
sensorun asinma miigavimotinin artmasi, avadanligin ilkin qurasdirilmasindan sonra isin
sadoliyi kimi tistlinliiklors malikdirlor [6].

Bu sensorlarin gatismayan cohati ondan ibarotdir Ki, otraf miihitin tosiri onlarin siiratinin
azalmasina, tez siradan ¢ixmasina, doqiq islomosinin, informasiyani doqiq oxumamasinin
garsisinin alinmasina gotirib ¢ixara bilar ki, bu da slave xarclora sobob olur [7].
Apardigimiz todgigatlar noticasindo masafodon temperatur sensorlarmin digor sensorlarla
miiqayisali analizi gostorir ki, bu sensorlar genis diapazonda, siiratlo vo yiiksok dagigliklo
temperatura nozarat etmoys, temperaturu uzaq masafodon 6lgmaya, 6l¢malor baslamazdan tez
bir zaman orzinds informasiyan1 oxumaga va daha dagiq informasiya oaldo etmoys imkan verir,
ona gora do, digar temperatur sensorlari ilo miiqayisads bu sensorlar an mogsadouygun sensor
hesab olunur.

Olgmolorin genis diapazonu Vo yiiksok dogigliyi sayssinds bu ciir sensorlar osason yiiksok
etibarliliq vo davamliligin tolob olundugu tadgigat vo tacriibalords istifads olunur.

Masafodon temperatur sensorlar: iigiin takliflar: Mosafodon temperatur sensorlari {igiin
asagidaki tokliflor irali siiriiliir:

- sothdon yayilan infraqirmizi siian1 6lgarok vo agilli signal isloma totbiq edarok sensorun
obyektin sath temperaturunun etibarli mosafodan 6l¢iilmasini tomin etmok olar;

- otraf miihitin tasiri naticasindo sensorun tez siradan ¢ixmamasi vo Yararsiz vaziyyoto
diismamasi tigiin elo bir material secilmolidir Ki, otraf miihitin tosirino dayaniqli olsun, 6zii-
Oziinii barpa eds bilsin. Material kimi “agilli materiallar”1 toklif etmok olar. Nanomaterialardan
doldurucu kimi istifads edirik ki, bu da zadalonmo vaxti 6zii-6zilinii barpa etmays imkan verir.
Nanomateriallarin hondasi parametrlorini doyisdirarak optik xiisusiyyatlora nail olmaq olar;

- alqoritmik modelin islonmasi.
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Masafadan temperatur sensoru

Otiirticii

Qobuledici

HO Ogar

Narahatliq signali
-45°C < temp < 3000°C

L Informasiyanin gostorilmasi vo saxlanilmasi

Sakil. Toklif olunan algoritmik model

Notica: Mosafodon temperatur sensorlari infraqirmizi sensorlar oldugundan, sensoru miixtolif
név materiallarla islomok iigiin tonzimlomok lazimdir. Isin miimkiinliiyii, nozarot obyekti ilo
tomasda olmadan temperaturun mosafodon temperatur sensorlar1 ilo 6l¢ii  dogigliyini
artirmaqdan ibaratdir. ~ Sensor naticalorinin doqiqgliyi, is tgiin xiisusi modelin diizglin
se¢ilmosindon, homginin isdon ovval sensorun quragdirilmasma digqstlo yanasilmasindan
asihidir.

Bu sensorlarla sothin temperaturunu 6lgmok Vo temperatura nozarot etmok ti¢iin miirokkob
struktur sxem va algoritmik model toklif olunur ki, bu da miirokkab hall talob edir. Toklif
edilon algoritmik model todqiq edilon obyektin sothinin temperaturunun &lgiilma dagigliyini vo
onun temperatura nazaratini artirmaga imkan verir.

Mosafadon temperatur sensorlari {igiin yenilik, miiasir riyazi modellosdirma, prinsiplorinin
hazirlanmasi vo totbig edilmosidir.
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HIDRAVLIK VO MEXANIKI TORMOZ SISTEMLORININ
MUQAYISOLI TOHLILI VO ONLARIN SERTIFIKATLASDIRMA
SINAQLARINDA METROLOJI TOMINATI

'Abdullayev Elvin, 29sgarov Hikmat
1Talobe, 2Elmi rohbor

Tormoz sistemi idarsetms ilo avtomobilin siirotini doyisdirmok, dayandirmaq vo eyni
zamanda tokorlo yol arasindaki oyloc giiciindon istifado edorok yerindo uzun miiddot
saxlamaga hesablanib. Oyloc qiivvasi tokor oyloclori, avtomobil miihorriki (miihorrik oyloc
deyilon), sanzimandak1 hidrolik vo ya elektrik gecikdirici ayloclor torofindon yaradila bilor. Bu
funksiyalar1 hoyata kecirmok iiciin avtomobildo asagidaki oyloc sistemlori qurasdirilmisdir.
Xidmati, ehtiyat vo park. Xidmaot oyloc sistemi nozaratli bir yavaslama vo nogliyyat vasitosinin
dayanmasini tomin edir.Ehtiyat oyloc sistemi is sistemindo nasazliq vo nasazliq olduqda
istifado olunur. Bir is sistemi ilo eyni funksiyalar1 yerino yetirir. Ehtiyat oyloc sistemi xiisusi
bir muxtar sistem vo ya isin bir hissasi kimi hoyata kecirilo bilor ayloc sistemi. Park aylac
sistemi, ilk novbados, park zamani avtomobilin istonmoyon spontan horokatinin garsisini
almaga xidmot edir. Bundan olavo, yoxusa baglamagi asanlasdirmaq, "tixacda" uzun miiddot
dayanarkon, idars olunan siirlismoyos getmok vo ya is oyloc sisteminin tamamilo siradan
¢ixmasi halinda istifado olunur. Bu sistem mexaniki olaraq (arxa tokorlors vo ya sanziman
ticiin kabellar) vo ya hidravlik olaraq totbiq edilos bilor. Qylac siiriiciisii ayloc nozarotini tomin
edir. Avtomobilin oayloc sistemlorindo asagidaki oyloc otiirliciilori istifado olunur: mexaniki,
hidravlik, pnevmatik, elektrik vo kombino edilmis. Mexanik siiriicii park oyloc sistemindo
istifado olunur. Mexanik siiriicli, ayloc qolunu aylacls birlogdiran gubuglar, qgollar vo kabellor
sistemidir . Siirlicii qolu, tonzimlonon son kabellor, kabel ekvalayzer vo ayaqqabi siiriiciisii
gollar1 daxildir.

Bozi avtomobil modellorinds park sistemi sozdo ayaq pedal ilo idars olunur. ayaq siiriiciisii
olan ayloc. Bu yaxinlarda park sisteminds bir elektrik siirliciisii genis yayilmisdir vo cihazin
oziino elektromekanik bir oyloc deyilir. Hidrolik siiriicii xidmat oyloc sistemindoki asas
stirlicti noviidiir. Hidrolik siiriiciiliik qurulusuna bir ayloc pedali, ayloc giiclondiricisi, ayloc ana
silindri, tokor silindrlori, birlogdiron slanglar vo Xotlor daxildir. Oylac pedali qiivveni
stirliciiniin ayagindan oayloc ana silindrina otiiriir. ©yloc giiclondiricisi ayloc pedalindan slavo
giic yaradir. Vakumlu oyloc giiclondiricisi avtomobillordo on boyiik totbiqi tapdi. Pnevmatik
siiriicii oyloc sisteminds istifado olunur. Kombina edilmis aylac siiriiciisii bir neco siiriicii
noviiniin birlogsmasidir. Masalon, elektro-pnevmatik siiriicii. Hidravlik tormoz sistemi: 1930-
cu illorde mexaniki oyloclors alternativ olaraq genis yayilmisdir. O dovriin sistemlori sadoliyi
ilo secilirdi. Oyloc siiriiciisti istifado olunur: oyloc ana silindr, ayloc borulart vo 2 isloyon
silindr (har arxa tokor {i¢iin bir dons). Bitki yagi maye kimi istifado edilmisdir. Bu sistemin
tokmillogdirilmasi bir anda bir neco istiqgamotds bas verdi. Enerji dastyicisinin keyfiyystinin
yaxsilasdirilmas: - bitki yagi osasli mayedon alkoqol vo gliserin asasli mayeys, daha sonra
glikolik vo silikon mayeloro kegmok. Novboti yaxsilasdirma oyloc giliclondiricisinin demok
olarki, har yerds gériinmasidir - avval hidro-vakuum, sonra vakuum. Vo on vacib yenilik ciit
dovrali bir aylac sisteminin ortaya ¢ixmasidir. Hoqigot, tok dovrali bir sistemin haor hansi bir
elementinin sizdirmazligini itirmasi ilo, oyloclorin performansini tamamilo itirmisdir. Iki
dovrali sistemin har hansi bir elementi xarab olarsa, dovroalordan biri ehtiyat ayloc sistemi kimi
islomoys davam edocokdir. iki dévrali hidravlik tormoz sistemi: Dyloc sistemini dovralora
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bolmayin bir ne¢o asas yolu var: eksenel, diagonal vo tam. Hor birini daha otrafli nozordon
kegirak.

4+2 ‘ 2+2 2+2

Paralel birlasma Diagonal birlasma

Sokill. Eksenel sistem - 6n tokorlor ii¢iin bir dovr, arxa ig¢iin ikinci dévr. Bu, on sado
metoddur, tez-tez klassik bir diizenli avtomobillords istifado olunur, masalon, VAZ “klassik".
Ustiinliiklorina bir isloma dovrasi ilo oyloc edorken yan siiriismonin olmamasi daxildir.
Bununla birlikda, shamiyyatli bir ¢atigmazliq var - 6n kontur pozulduqda, ayloc samaraliliyi
ohamiyyatli daracados azalir (toxminan 65%).

Sakil 2. Capraz sistem - 6n sol vo arxa sag tokarlor ti¢iin bir dovr, 6n sag vo arxa sol ti¢iin
ikinci dovr. Bu metodun miisbat toraflori yiikiin dovralor arasinda barabar paylanmasini ohato
edir. Yoni, hansi dovronin ugursuz olmasindan asili olmayaraq, ayloc samaraliliyi tam 50%
azalacaqg.

Osas dezavantaj, konturlardan birinin qirilmasindan sonra ayloc zamani diiz xatt horokatindan
yayinmadir. Bunun sobabi, 6n oyloclorin somoraliliyinin arxa ilo miiqayisodo ¢ox yiiksok
olmasidir. Bu ciir ayrilma on miiasir avtomobillar {iglin totbiq olunur.

Sakil 3. Komple sistem - ovvalki ikisindon daha ¢otin. Dovrlordon biri 4 tokorin hamisinda,
ikinci dovra - yalniz 6n tokorlords isloyir. Eyni zamanda, 6n ayloclordo on az1 2 tamamila
miistoqil silindr var. Sistem Moskvig, Volqa, Niva avtomobillarinds totbiqini tapdi.

Yuxarida sornisin avtomobillorinin 6n oyloclorinin samoraliliyinin arxa ilo miiqayisado xeyli
yiiksok oldugu deyildi. Vasita ayloc edildikds agirliq moarkazi iralilodikco 6n oxdak: yiik artir
vo arxa oxdaki yiik azalir. Buna goro, arxa tokarlor 6n tokarlordon daha zaif ¢okilir vo yiiksok
aylac qlivvesi ilo siirligmoyo siiriiso bilor. Bu, siiriiskon yollarda vo ya donmo zamani ayloc
edorkon xiisusilo tohliikolidir. Bu problemlo miibarize aparmaq ii¢lin on asan yollardan biri,
vasitonin arxa oxunda zodolonmis oyloc sistemlorindon istifado etmokdir. Masolon, 6n ox 14
"oyloc disklori, arxa ox 12" ilo tochiz edilmisdir. Daha etibarli bir yol oyloc glic
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tonzimloyicisini istifade etmokdir. Yerli avtomobil sonayesinds ilk dofo bu element Zhiguli
VAZ-2101-do istifads olunur. islomo prinsipi adi siiriiciilor ii¢iin tamamilo aydin deyildi, buna
goro do xalq arasinda "sehrbaz" logebi alindi. Tonzimloyicinin dizayninda oylac mayesini
gisman bloklayan va tozyiqini azaldan bir klapan var. Tonzimloyici timumiyystlo avtomobilin
dibinin altina diizoldilir vo dartma valfdan arxa siiaya ¢okilir. Avtomobil oyloc edorkon arxa
siispansiyonu bosaldilir, alt vo siia arasindaki mosafo artir va italoyici aylac giiciinii azaldaraq
valfi baglayir. Stispansiyadaki yiikdon asili olmayaraq soylori daim azaldan tonzimloyicilor
var. Bu ciir tonzimloyicilor ovvollor VAZ-1111-do istifado edilmisdir; hal-hazirda Koreya
iqtisadiyyatinda istifado olunan avtomobillordir. Mexaniki tormoz sistemi. Park aylac sistemi;
Miiasir minik avtomobillorinin oksoriyyati bir qolu vo kabel sistemi olan mexaniki park
oylacindan istifads edir.

Arxa oylaclor tambur aylocidirss, kabellor ayaqqabi dayaqlarina yapisdirilir. Arxa oxda disk
mexanizmlori varsa, park oayloc sisteminin birlosdirilmosinin mexaniki bir iisulunu totbiq etmok
cotindir, buna goéro tez-tez ayri baraban park mexanizmlori istifado olunur. Motosportda
hidrolik aylac siirticiisii istifads olunur. Toatbiq edildikds, maye tozyiqi eksenel aylac sisteminin
arxa dovrasine vo ya diaqgonal sistemin arxa Xottlorino otiriilir (tstelik oayloc giicii
tonzimloyicisini atlayaraq). Hidravlik siirticii mexaniki stiratdon daha samoaralidir vo giiciin
doqiq dozalanmasina imkan verir. Bu sababdan vasitoni idars olunan bir siirligmays yonoltmak
ticiin istifado olunur. Ancaq bu sistem giindslik istifads ti¢iin uygun deyil, ¢iinki avtomobili
uzun bir dayanacaqda buraxmaga imkan vermir. Oslindo sistemdoki tozyiq todricon azalir vo
yastiqlar sarbast buraxilir. Miiqayisali tahlil aparakan biz bu aylac sistemlarinin yaxsi va pis
toraflarindon danisa bilarik.Serit disklordon danigmagin monasi olmadigi tiglin disk vo baraban
aylac sistemlorinin giiclii vo zoif toroflorini miizakiro etmoys doyar. Disk hallarinin
tistiinliiklori asagidaki maqamlari ohato edir:

o yiiksok soviyys;

e ylingil;

e yigcam Olcii;

e is zamani hidravlik mayenin agag1 temperaturu;
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o yiiksok etibarliliq doracalori;

o sabitlik.
Eyni zamanda, disk aylaclori Kirdon yaxsi qorunmur, bu da biitiin sistemin isino monfi tasir
gostara bilor. Baraban homkarlarina galdikdo, iistiinliiklori:
Boylik soy gostoricilori. Bu, boyiik avtomobillordo vo yiik masinlarinda zorb alotlorindon
somarali istifade etmoys imkan verir, ¢linki kiitlalori tosir edicidir vo buna géra da bu ciir
noqliyyat vasitolorini disk oylaclori ilo dayandirmaq daha ¢otindir.
Uzun xidmot dmri. Kir siiriiciiniin i¢orisine daxil olmur vo buna gors astarlar daha az gorgin
olur.

Olverisli giymat. Bu alis vo xidmoats aiddir. Ancaq nagara oyloclori ilo hor sey o godor do
milkommaol deyil. Pedali basmaga reaksiyanin yavas siirotini vo oyloc balatalarinin yapisma
ehtimalin1 da unutma. Bu avtomobil haddindon artiq isti vo ya koskin soyuq soraitdo ol aylaci
basaraq kiicodo qalarsa olur. Miiasir avtomobillor tohliikesizliyi artirmaq vo asas oylaclorin
somaraliliyini artirmaq ti¢lin hazirlanmis slave avadanligla tochiz olunmusdur. Bir ¢ox insan
kilid sleyhins aylac sisteminin no oldugunu vo bunun niys lazim oldugunu bilir. Bu barads ilk
dofo 1978-ci ildo Bosch yeni bir mohsul hazirlayaraq istehsalata buraxdigda dyrondik. ABS
aylac sistemi siirticii birdon pedala vo ayloco basdigda avtomobil tokorlorinin kilidlonmasinin
garsisini almagq tigiin hazirlanmisdir. Bu, tocili dayanma halinda belo masinin sabit qalmasina
imkan verir. Plus ABS, avtomobilin idaro oluna bilmosi iiglin kdmok edir. Ancaq mdvcud
tendensiyalar vo artan siirot istehsalgilar1 kifayat qodor tohliikasizliyi tomin etmok ii¢iin yeni
hallor toklif etmoya macbur etdi. Artiq biitiin masinlarda standart bir hall halina golon ABS-o
olavo olaraq daha bir neco yeni sistem alavo edildi. Mahz:

e Oyloc Komokgisi;

e Oyloc idarsetmo;

e Elektron aylac qilivvasinin paylanmasi.
Bu komokei, lakin ¢ox faydali alava ayloc sistemlarine BA (BAS va ya EBS), qisaca DBC,
CBC vo EBD deyjilir.

Problemin maqsadi; Tahliikasizliyi yaxsilasdirmaq, tahliikasiz harakatin tomin olunmasi.
Yuxarida gostorilon sxemo olavo olaraq, avtomobil istehsal¢ilar oylocin somoraliliyini vo
tohliikosizliyini artira bilocok komokei elektron sistemlorin qurasdirilmasma basladilar.
Bunlardan on populyar1 Anti-kilidloma oylac sistemi (ABS) vo Elektron ayloc qilivvasinin
paylanmasidir (EBD). ABS tacili ayloc zamani tokorlorin kilidlonmasini manes téradirse, EBD
proaktiv olaraq harokat edir: idaroetmo elektronikast ABS sensorlarindan istifads edir, aylac
zamani hor tokorin firlanmasin1 (hamginin 6n tokorlorin firlanma bucagini) analiz edir vo oyloc
giictinii fordi olaraq dozalayir.
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[Tpu mporuo3upoBaHUM KoJIndecTBa 000py0BaHUs Ha OyayLIUi IepHoA 3aJat0TCsl HECKOJIBKO
YCIIOBHMA, OJJHO M3 KOTOPHIX - MAaKCUMAJIbHBIA YPOBEHb MPOU3BOIUTEILHOCTH 000PYIOBaHHS,
XapakTepusyromui 3¢QekTuBHOCT, Mpou3BojAcTBa. COrJacHO 3TOMY YCIOBHIO, 00BEM
NPOM3BOJICTBA B OYPOBBIX OpraHM3AIMAX JOJDKEH OBITh OPTaHU30BaH B TAKOM ONTHMAaJIbHOM
o0beMe, 4ToOBl 3/1eCh OblIa MakCHUMaibHas MPOU3BOAUTENILHOCTh 00OpyJoBaHus. [[pyrumu
CJIOBaMH, HEOOXOIUMO OIPENeIUTh (PYHKIHOHAIBHYIO 3aBHCHUMOCTH MEXAY H3MEHEHHUEM
KoJIn4ecTBa OOOpYJOBaHUsS, 3aJCWCTBOBAHHOIO B IPOMU3BOJCTBEHHOM IIpOLIECCEe, U €ro
IPOU3BOANUTENBHOCTBIO. 3aTeM HEOOXOJMMO ONPEAEIUTh ONTHMAIBHOE KOJIMYECTBO
00OpyIOBaHuUs Ul KaXXJIOro IMPOU3BOJCTBEHHOIO0 OO0BEKTa, YTOObI HPOU3BOAUTEIIBHOCTH
o0opynoBaHusi Obuta MakcuManbHOM. OCHOBHasg 1Ledb 3/1eCh - I[POTHO3UPOBAHUE
HNEPCHEKTUBHOIO MOTPEOHOCTHM Ha OYpOBbIE YCTAHOBKM C YYETOM OTPHUIATENbHBIX U
HOJIOKHUTEIBHBIX NOCIEICTBUI N3MEHEHHUs 00BEMOB IPOU3BO/ICTBA.

Opnolt u3 HanOoJiee akTyalbHBIX MPOOJIeM, 00eCeunBalOIIUX pa3BUTHE cOaJaHCUPOBAHHOIO
IPOM3BOJICTBA MPOIYKIHUU OYpOBbIE MNPEANPUATHH, SBISETCA ONpEAeTIeHNUEe NePCIEeKTUBHOIO
norpedHocTd  Ha OypoBoe oOopynoBanue. KoamuectBo OypoBoro oOOpynoBaHuUSs, HX
COCTOSIHUE, TeXHUYECKUH ypOBeHb M UX 3()(HEKTHBHOE HCIOJIb30BaHUE SBISIOTCS Hambosee
BaXHBIMU (akTOopamu, omnpeaensomuMu  3((EeKTUBHOCTh IOKa3aTels «IIpPOXOAKU» B
OypeHUU - OCHOBHOIO IIOKa3aTelisd, XapaKTepU3YIOLIEro MPOM3BOJCTBEHHON AEATEIbHOCTH
O0yposoro npeanpusatuu[l]. Cnpoc Ha OypoBoe 00OpyrIOBaHUE CTUMYIUPYET MPOU3BOJICTBO,
4TO B CBOIO O4epesib, BIMAeT Ha norpedienue. OqHako cnpoc Ha OypoBoe 00OpyaoBaHHE U
€ro JMHAMHUKAa MOXET OBITh OIpeleieHa IyTeM H3YYeHUs 3aBUCHMOCTH MEXIY
IPOM3BOJICTBOM IMPOAYKIMH U NIOTpebsieHneM OypoBOro o00pyaoBaHusl.

Crnemyer OTMETUTB, YTO, HECMOTPS Ha BAXHOCTh M aKTYaIBHOCTH IMPOOJIEMBI, CIPOC Ha
OypoBoro o0Opy/I0OBaHMS M 3alacHbIX 4acTedl Kk HUM B PecrnyOiuke o4eHb Mano M3y4yeH U B
OCHOBHOM pa3pelieH HOpMaTUBHBIMU MeTojamMu. OJHAKO, YIUTHIBas pa3HooOpa3ue 0ypoBoro
000pyI0BaHUs, KOTMYECTBO (PAKTOPOB, BIUSAIOLIMX HA CIIPOC HA HUX, IOTPEOHOCTH B OypOoBOM
00OpYyJOBaHWU W 3allacHBIX YacTell K HHUM CJIEeIyeT ONpEeIeNUTh C IOMOIIBI0 METOIOB
POTHO3UPOBAHUS U ONTUMHU3ALIUH.

Jns  onpeneneHus AWHAMUKA TPOW3BOACTBA OOOPYMOBaHHWS W €ro 3aBUCHMOCTH OT
notpelieHuss ObUTM M3y4eHbl OCHOBHBIE TEXHHUKO-DKOHOMHUYECKHE IIOKa3aTelan OYpOBBIX
NPEANPUSATHIA, KOTOpBIE NPOBOIAT OypoBbIe pabOTHI HAa HEMTAHBIX MECTOPOKICHUSIX
AzepOaiikana. [Ipoananu3upoBaHa JUHAMUKa U3MEHEHUs YKciaa OYpOBBIX 00OpYAOBAaHUH U
B IIeJIOM OYypOBBIX YCTAaHOBOK [UIS OIPENENICHUS CIpoca B OypOBOH TPEANPHITAN Ha
OpOAYKIMIO  HedTerasoBoe MammMHOCTpoeHHe. M3BecTHO, UTO  IUIOTHOCTH  MOPOJ
YBEIMYUBACTCSI B 3aBUCUMOCTH C TUIYOWHOW CKBaXXHHBI, YTO OTPHIIATEIBHO CKa3bIBAETCS Ha
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MEXaHUYECKOM  CKOpPOCTH OYypeHHH. YBeIMYeHHE TJIYOWHBI CKBaXHHBI YBEIUYHMBACT
TpyAOeMKOCTh 1 MeTpa OypeHHs, YyTO NMPUBOJUT K OBICTPOMY HM3HOCY M BBIXOJA M3 CTPOS
OypoBoro  obopymoBanus. C  yBenuueHWEeM  TIOyOMHBI  OypeHUsT  yMEHBIIACTCS
HIPOM3BOIUTENBHOCTh OypOBOW 000pYyAOBaHMs, a Takke OypOBOM YCTaHOBKM B OOJBLIOM
JranasoHe.

Crnenyer oTMeTHUTh, 4TO (hopMa OTUYETHOCTH B OYpOBBIX HPEANPUATHH , UCHOJb3yeMas AJIs
o0Oecrie4eHUss OCHOBHOT'O OypoBoro o0OpymoBaHHMs OCHOBaHa Ha Ko3(pduuueHt
000paunBaeMOCTH, KOTOPbIH HE COOTBETCTBYET TPeOOBaHUAM 3((HEKTUBHOIO UCIOIb30BAHUS
OypoBOro TeXHUKU U 000pyaoBaHUs. OCHOBHBIM HEAOCTATKOM METO/I SIBJISIETCS TO, YTO OH HE
YUUTBIBAET BpEMs IIPOCTOS U IEPUOJ PEMOHTA 3JIEMEHTOB, BKIFOUEHHBIX B KOMIUIEKT OypOBOH
YCTAHOBKH. OTH OJJIEMEHTHI HMEIOT pa3Hble MNepuojJ 000paynMBaeMOCTH H, €CTECTBEHHO,
UTHOPUPOBAHUE MX MPUBOJUT K HETOYHOCTSIM IIPH OIpPEIENIEHHH MOTpeOHOCTH B OypoBOM
000py/I0BaHUH B 1I€JIOM.

Jleno B TOM, 4TO MeETOA ompeneneHus OypoBoro obopynoBaHMs TpeOyeT, Ha Halll B3IV,
ClIeyeT YYHUTHIBAaTh TJIYOMHBI CKBa)XMHBI, TEOJIOTHUYECKUX XapaKTEPHCTUK CJOs, CpOKa
CIIY’)KOBl OT/AEIBHBIX DJIEMEHTOB, BBICTYNAOIUX B KOMIUIEKTE OypOBOI'O YCTaHOBKH,
arpecCUBHOTO BO3JICHCTBHS OKPY)KAIOIIEH CpeJibl, YCIOBHA X TPAHCIIOPTUPOBKU U XpaHEHUS,
KOJINYECTBA U MIEPUOJT PEMOHTOB.

B o0mem, wu3ydeHune (yHKIMOHAIBHOW 3aBHCHMOCTH MEXIY OOLIMM TPOXOJOM U
KOJINYECTBOM 00OpYIOBAHUEM, UCIOIb3YEMBIM JJISl IOCTHIKEHUS 3TOTO MEpexoia, MPUBEIIO K
omnbo4YHOMY BBIBOAY. I[loaTOMy KpaiiHe Ba)XHO, YTOOBI TPH BBHIMOJHEHUH OTYETHOCTH
UCIOJIb30BaHUE KO3 (UIIMEHTA XapaKTePU3YIOUIUH YpOBEHb TPYAOEMKOCTH OYpOBBIX padoT.
s TouHoOl ouneHku paboThl OypoBOM yCTaHOBKHM WM pabOThl OypoBOro 00OpyIOBaHUS
UCIIOJIb3YyeTCsl NIOKa3aTelb «IIPUBEICHHbII 00bEM IPOM3BOJCTBA», KOTOPBIM ONpenensercs ¢
UCTIOJIB30BaHUEM KOA(PPHUIMEHTA TPYAOEMKOCTH,

Qy=QKod 1)

3nech, Qu - TOIOBOH «ITPUBEICHHBIN 00BEM MTPOU3BOJICTBAY, M;

Q- rogoBoii 00eM MPOU3BOACTBA, M;

K; — koadunmeHT TpyaoeMKOoCTH, 32 OTYETHBIH TOI.
Koaddunuent tpynoemroctu onpenensercs ciaenyromum oopazom: Ke=Hc/her, e Her -
Cpe/IHEro10Basi TIIyOUHA CKBaXKHH, 3aKOHYCHHBIX OypEeHHEM B OTYETHOM rojy, B MeTpax; Ner -
MUHUMAaJbHAS CPEIHEr0I0Basl IITyOMHA 32 paccCMaTpUBaeMbIil epuo, B MeTpax [2].
OcHOBHOM 3amauell ~ 3TOr0 HCCIEAOBaHUS SBISIETCS oOmpeaeieHue (PpyHKIMOHAIbHOMN
3aBHCUMOCTH MEXJy 0OBEMOM INPOU3BOJCTBA MPOAYKIMHM M MOTpelieHueM o0opyaoBaHUs
UCTIOJIB30BaHHBIX JUISI TIPOM3BOJCTBO ATOT mpoaykuuu. dopma GyHKIHKM TPUHUMACTCS
CJIEAYIOIIMM 00pa3oM.

Q=1r-Q 2)

DTO ypaBHEHHE IO3BOJISICT CHHTE3WPOBAThH IMPOTHO3 CIpoca Ha OypoBoe 00OpYJAOBaHHE B
3aBUCHUMOCTH OT U3MEHEHHUs1 00EMOB IMPOU3BOJICTBA.

Ha mnpakTtuke HEOOXOIMMO pPacCYUTATh KOJIHMYECTBO OOOPYAOBAaHHUS, HEOOXOJIMMOTO JUIS
BBIMOJIHEHHS TPOU3BOICTBEHHOM MPOrpaMMsbl Ha niepcrekTuBy[3]. Ciaenyer OTMETHTD, UTO IS
pemieHus 3ToM mpoOnembl Ha npumepe Tpecta «KommiekcHbie OypoBble paboThl (mpu
SOCAR), TeXHHUKO-3)KOHOMHUYECKUE JIaHHBIC CHCTEMATU3MPOBAHO U TIPOBEIEH pacueT
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nokasareneil KodpQuimeHTa TPYIOEMKOCTH M «IIPUBEICHHBI 00BeM mpous3BojacTBa”. bpina
orpezesieHa 3aBUCUMOCTh MEXKIY KOJMYECTBOM OYypOBBIX YCTAHOBOK M «IIPUBEICHHBIN 00beM
NPOM3BOJICTBA» B WTOrE YCTAaHOBJEHO, YTO IpPH TNPOBEACHHM HCCIEIOBAaHUI Ha 000
UCCJIEIOBATEIILCKOM TEPHOJE OHO HaxoauTcs B (opme mapadonbl. ToNbKO, KaKk U3MEHSETCS
0a3ucCHBIC TIOKa3aTeNd, MapaMeTpbl mapabosbl ObBaeT pa3nuuHbl. OCHOBHOW NPUYHHOMN
napaboJMYeCcKO 3aBUCUMOCTH MEXIY KOJIUYECTBOM OYpOBBIX YCTAHOBOK U «IIPUBEIACHHBIN
00BEM MPOU3BOACTBA» SIBISIETCS YPABHOBEIIEHHOCTb MEXKIY KOJINYECTBOM OYpOBOTO
obopymoBanusi (OypoOBBIX YCTAHOBOK) HAXOMUBINHICS B TpolEcce MPOM3BOACTBA U
KOJINYECTBO PaOOTHHUKOB, UX MpOo(eccHOHaNbHAs MOJArOTOBKA, YPOBEHb MAapPKETHHIA, YPOBHS
YIPaBJICHHS, MOUIHOCTb BCIIOMOTaTEIbHBIX XO34MCTB W T. 1. [4]. C npyrumu cioBamu
CYIIECTBYET OJMH OINTHMAaJbHOE KOJIMYECTBO OYpOBOTO 0OOOpYAOBaHHS JUIS MPOU3BOACTBA
MakCHMaJbHOrO 00beMa  MNPOAYKTa B COOTBETCTBUU C TEKYIIUMHU TEXHUYECKUMHU U
TEXHOJOTMYECKUMH YCIOBUSIMU [5], M 3TO KONM4ecTBO OypoBOro 00OpYHOBaHHUS SIBISIOTCS
KCTpeMyMOM mapaboibsl. B 3TomM KkommuectBe OypoBOro 00OpYAOBAaHUS TOJHOCTHIO
UCIOJIb3YIOTCS TEKYILIME IPOU3BOJCTBEHHBIE MOLITHOCTH IIPEIIPUSITHSL.

Jns Toro, 4yToObl TOKa3aTh MPAKTUYECKOE pelIeHHe MpobiaemMbl, Oblla YCTaHOBJIEHA
(yHKIIMOHaJIbHAs B3aUMOCBSI3b MEXAY M3MEHEHHUEM KOJMYeCTBa OYpOBBIX YCTAaHOBOK TpeCTa
«KomrnekcHble OypoBbie pabOThl U 00bEMOM MPOAYKLIUHU, TPOU3BOJMMON ITOW OpraHu3aueit
1 OBLJIO YCTAaHOBJICHO, YTO 3TA 3aBUCUMOCTH UMeeT (popMy mapadosibl.

Haxogum mapametrper A, B, C MeTonoM HauMeHbIIUX KBaJApaTOB YpaBHEHHUIl perpeccuw,
BBIOPAaHHBIX W3 (PYHKIUHU, KOTOpas OTpPa)kaeT B3aUMOCBS3b MEXIYy OOBEMOM J00BIYM U
NOTPEOHOCTHIO B 000PYIOBaHUY AJIsl KAXKAOH KOHKPETHON OYpOBOil YyCTaHOBKH.

[lo mamabM Tpecra «KommiekcHble OypoBble pabOTBD» TOCTPOEM OOBIYHBIE CHCTEMHBIE
ypaBHEHUSA i onpezeneHus: GyHKIIMOHAIHHONW 3aBUCUMOCTH MEXKIY KOJIHMYECTBOM OYpPOBBIX
YCTaHOBOK ((haKTHYECKM HAXOMALIMXCS B DKCIUTyaTallMd) ¥ 0OBEMOM BBIIIOJHEHHBIX PadoOT
(mpuBeneHHOE 3HaueHHWe). Pe3ynpTaThl BCIIOMOTATENBHBIX OTYETOB Ui  OMpPEeICHUS
[apaMeTpoB JaHHOW CUCTEMBbI IPUBEIEHBI B Ta0uLe 1.

[Ipu pacdere wHcHonb30Bajicsd IMOKas3aTeldb KOJIMYECTBa OYpOBBIX YCTaHOBOK (),
UCIOJIb30BAaHHBIX IS peaju3alluy MPOM3BOACTBEHHBIX IUIaHOB Tpecta «KoMrekcHbie
OypoBbie pabOThD», U MPUBEIECHHBIM 00BEM MPOU3BOJACTBA MPOAYKIUHU (X - ThICAYa METPAX)
(paccuurtaHHbIi 110 popmyie 1).

Tadauua 1. Pe3ynbrarsl BCrioMorareabHbIX OTYETOB

fllorn | y X X2 x3 x4 y'X y-x?

1 64 202,2 40884,8 8266906,6 1671568514,2 12940,8 2616627
2 70 188,4 35494,6 6687182 1259865089 13188 2484622
3 63 151,2 22861,4 3456644 522644573 9525,6 1440268
4 34 124.8 16074,2 2130526 289285153 402,6 495943
5 29 136,1 15901,2 2005141 252848161 3656,9 461135
6 22 121,3 14713,7 1784772 216492968 2668,6 323701
7 22 124,6 15525,2 12934439 241031099 2741 341554
7 304 1038,6 161455 26265611 4453735558 48773,5 8163846
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[Tomemast pe3ynpTaThl pacyeTa TaOMHIBI B YpaBHEHHE CHCTEMBI M pemas 3TO ypaBHEHHE
cucrteMsl (Meronom ["aycca), ompenensroTcst mapaMeTpsl MaTeMatuueckoil gopmynsl (A, B,

C).

7-C+1038,6-B + 161455+ A = 304
1038,6 - C + 161455 B + 26265611 - A = 48773,5
161455 C + 26265611 - B + 44563735558 - A = 8163846

Pemas cucremHoe ypaBHeHue, moiydaem 3Hauenuss C = -174,4; B = 2,4; A = -0,006 u B
pe3ysibTaTe YpaBHEHHE PErPECCUH BBIPAXKAETCS CIICIYIOIIMM 00pa3oM

y = -0,006x2 + 2,4x - 174,4 (3)

Pacuetn IIOKaszaJjiu, 4To HaﬁﬂeHHaﬂ (bYHKIII/IOHaJII)HaSI 3aBUCUMOCTDL XOPOLIO OTpaXKacT
(akTHUECKuE MMOKa3aTeIN.

Ucnonb3ys dopmyny (1) u mnosiydeHHyr0 (YHKIMOHAJIbHYIO 3aBHUCHUMOCTD,
MO/JI€JIb POTHO3a MOYKHO BBIPA3UTH CIEAYIOLUIUM 00pa30M.

Q? Q
N=AL +B2 +C 4)
KGd Kod
3I[GCL N - KOJIMYECCTBO 6yp0BBIX YCTAaHOBOK, HGOGXOL{I/IMHX JJIA BBIITOJIHCHU S

MIPOU3BOJICTBEHHON IPOTPAMMBI, B €IMHHIIAX;

Q - mporHO3upyeMbIii 00BEM IMPOU3BOICTBA HA TIEPCIIEKTUBHBIN MIEPHOJI, B METPaX;

A, B, C - onpenenennsie koddpdummentsr: A = -0,006; B =2,4; C=-174.

Hampumep, ecnu nporaozupyemsiii oo0bem Oypenus Ha 2020 rox B pamkax KommiuexkcHoro
OypoBoro tpecta coctaBisier Q = 200000 meTpos, a ko3ddunment tpynoemrkoctu kK = 1,10,
KOJIMYECTBO MPOTHO3ZUPYEMBIX OYPOBBIX YCTAHOBOK OIPEACIISACTCS CISAYIONUM 00pa3oM:

N = 00062002+24200 174 = 64
- 1,12 11 -

Hcnonb3ys 3Ty MOJ€Ib, MOXHO IPOrHO3UPOBATh NEPCIIEKTUBHBIN CIIPOC OYPOBBIX KOMIIAHUI
Ha OypOBbI€ YCTAHOBKH U 3aIT4aCTH K HUM.

3akirouyenue: B ycnoBHSX phIHOYHBIX OTHOIIEHUH OJHOM M3 BaKHEHIIMX MPOOJIEM, CTOSIIIUX
nepea SKOHOMHUKOH cTpaHbl, sBisieTcsl 3((eKTHBHOCTh Mpou3BoAcTBA. O(P(PEKTUBHOCTh
MIPOM3BOJICTBA XapaKTEPU3yeTCs TE€M, YTO Ha BCEX ATamax MPOM3BOJCTBA J0XOJ KOMIaHHUH
NpEeBBIIIACT 3aTPaThl Ha MPOU3BOACTBO[6]. JlocTmkenue 3¢h(GeKTUBHOCTH MPOU3BOJACTBA Kak
pecypcoeMKoro cexropa He(TerasoBod OTpaciu 3aBUCUT OT MPABUIBHOIO HCIOJIb30BAaHUS
000pyIOBaHUS.

[Tpon3BOACTBEHHBIN MpollecC IOHKEH OBbITh MNPEeAMETOM MaKCHMaJIbHOTO HCIIOIb30BAHUS
JOCTYIIHBIX PECYPCOB JUIsl JOCTHKEHUS MAaKCHUMAJIbHBIX PE3YJIbTAaTOB INPH MHHHUMAaJIbHBIX
3arpatax. CieqyeT OTMETUTh, YTO B 3aBUCUMOCTH OT creuu(uku Jo0bluuM Ha OYpOBBIX
KOMITaHUAX K (haKTopaM MECTOPOXKICHHsS, BIMAIOIUM Ha 3()(PEeKTHUBHOCTH HCIOIb30BAHUS
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OCHOBHBIX CpPEJCTB, OTHOCATCS IIyOMHA OypeHHsl, TBEPAOCTh MOPHBIX MOPOJ, HAJIWYHME 30H,
YCIIOXKHSIOIIUX BpeMsi OypeHusi, KIIMMaTHYECKUe YCIOBUs U T. 1. [Ipu pacdyere morpeGHOCTH B
00OpyIOBaHWU B OpraHu3alMsx He(TerasoBol oTpaciu y4eT OTpacieBbIX (PAKTOPOB,
BIMSIOIUX Ha 3(()EKTUBHOCTh HCIOJIB30BAHUS OCHOBHBIX CPEJICTB, MPHUBOAMT K Ooiiee
aJIeKBaTHBIM pe3yJIbTaTaM.

W3 aHanm3a cTajlio MOHSATHO, YTO OIPEICIIUTh ONTUMAIBHOE KOJMYECTBO OOOPYJIOBaHUS B
OypOBBIX OpraHM3alMiIX MOKHO B TAKOM pacyeTHOM KoiuyectBe: 1. B opranuzamum cos3maer
YCIOBHS JUIA  TIOJHOIEHHOTO  HCIIOJIb30BaHMS — KBAJTU(HUIIMPOBAHHOTO IEpcoHana. 2.
MakcuManabHO HMCHOJIB3YIOTCS CYLIECTBYIOIIME BO3MOXKHOCTH JIOTMUCTUKM; 3. MakcuMalbHO
UCTIOJIB3YIOTCSl CYHIECTBYIOIIME MOIIHOCTH BCIIOMOTATEIILHOTO M BCIIOMOTATEIbHOTO IEXOB
OypoBoro mexa; 4. MakcuManbHO  HMCHOJB3YIOTCS  MOIIHOCTh  JIOIOJIHHUTEIBHOTO
000pyI0BaHUs1, 00CTYKHUBAIOIIETO IIPOU3BOJCTBO U T. II.

[Ipenynoxxen MeTon OIpenesieHUs] ONTHUMAIbHOTO KOJMYECTBA 3alaCHOTO 00OpYNOBaHMS IS
BBINIOJIHCHUS TIEPCIICKTUBHBIX TPOM3BOJICTBCHHBIX MpPOTpaMM,  Ha TpuMepe OYpOBBIX
npennpustaii pu SOCAR. Takas moctaHOBKa BOIPOCa CO3A€T BO3MOKHOCTh OIPEICIICHUS
PE3EPBOB LISl CHUDKEHUS pacX0JI0B OYPOBBIX NPEAPUSITHIA.
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FORECASTING THE PROSPECTIVE DEMAND FOR DRILLING RIGS
REQUIRED FOR THE IMPLEMENTATION OF PRODUCTION
PROGRAMS OF DRILLING ORGANIZATIONS

Abdinov Ramiz, Akhundov Vidadi
ABSTRACT

The article proposes a method for determining the need for the optimal amount of drilling
equipment for drilling organizations. To predict the future demand for drilling rigs or drilling
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equipment, it is proposed to use the “of the reduced value of the product” indicator, which is
determined using the labor intensity factor. The definition of the reduced value of the product
allows you to more accurately estimate the real volume of production in value terms. It should
be noted that in order to solve this problem on the example of the drilling trust, technical and
economic data have been systematized and the indicators of the labor intensity factor and the
"of the reduced value of the product" have been calculated. The relationship between the
number of drilling rigs and the "of the reduced value of the product” was determined.
Calculations have shown that the found functional dependence reflects the actual indicators
well. Using this model, it is possible to predict the prospective demand of drilling companies
for drilling rigs and spare parts for them.

Keywords: prospective demand, optimal amount of drilling equipment.
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Igor Jurcic

Head of marketing Business group for VSE/SME. Telecommunication Business and Management.

Ratko Pavlovich

University of East Sarajevo. Faculty of Physical Education and Sport. Full Professor. PhD in Sport Sciences.

Brazil

Paulo Cesar Chagas Rodrigues
Federal Institute of Education, Science and Technology of Sao Paulo. Professor. PhD in Mechanical Engineering.
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Bulgaria

Desislava Stoilova

South-West University " Neofit Rilski”. Vice Dean of Faculty of Economics. Associate Professor. PhD in Finance.
Eva Tsvetanova

Tsenov Academy of Economics, Svishtov, Bulgaria Department of Strategic Planning. Head assistant professor. PhD in
Economy.

Jean-Frangois Rouge

University of technology Sofia.Professor researcher. PhD in Management.

Jean-Frangois Rougé

University of Technology, Sofia. PhD in Business law

Milena Kirova

Sofia University “St. Kliment Ohridski”. Professor. PhD in Philology.

Croatia

Dragan Cisi¢

University of Rijeka. Faculty of Maritime Studies. Full professor. PhD in Logistics, e-business.

Egypt

Abdelbadeh Salem

Professor at Faculty of Computer and Information Science, Ain Shams University.

Neyara Radwan

King Abdul-Aziz University. Jeddah. KSA. Business Administration Department. Faculty of Economics and Administration.
Assistant Professor. Suez Canal University. Mechanical Department. Faculty of Engineering. Assistant Professor.

France

Michael Schaefer
L' Association 1901 SEPIKE International, Président at SEPIKE International. PhD of Economical Sciences.

Georgia

Anzor G. Abralava

Georgian Technical University. Doctor of Economical Sciences. Full Professor

Dali Sologashvili

State University named Akaki Tsereteli. Doctor of Economical Sciences. Full Professor

Dali Osepashvili

Professor of Journalism and Mass Communication TSU (Tbilisi State University), Head MA Program "Media and New
Technology"

Davit Tophuria

Thilisi State Medical University. Head of International Students Academic Department, Associate Professor. PhD in HNA.
Eka Avaliani

International Black Sea University. Associate Professor. PhD in History.

Eka Darchiashvili

Thbilisi State University named after Sv. Grigol Peradze. Assistant of professor. PhD in BA.

Ekaterine Maghlakelidze

The University of Georgia, Associated professor, Business, Economics and Management School.

Enene Menabde-Jobadze

Georgian Technical University. Academical Doctor of Economics.

Eter Bukhnikashvili

Dental clinic "NGM-Innovation Dental". The doctor-stomatologist. PhD in Medicine.

Evgeni Baratashvili

Georgian Technical University. Head of Economic and Business Department. Doctor of Economical Sciences. Full
Professor

George Jandieri

Georgian Technical University; Chief scientist, Institute of Cybernetics of the Georgian Academy. Full Professor
George Malashkhia

Georgian Technical University. Doctor of Economical Sciences. Full Professor.

Giorgi Kepuladze

Akaki Tsereteli State University, Faculty of Business, Law and Social Sciences, PhD in Economics. Invited teacher.
Gulnara Kiliptari

Thilisi StateMedical University. Head of ICU department. Associate professor.

lamze Taboridze

Scientific Center of the Humanitarian Educational University, Head, PhD in Medicine. Associate professor.
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Ketevan Golefiani

Batumi Navigation Teaching University. Dean of Logistics Faculty.Batumi Shota Rustaveli State University. Doctor TS,
Professor.

Larisa Korghanashvili

Tbilisi State University (TSU) named Ivane Javakhishvili. Full Professor

Larisa Takalandze

Sokhumi State University, Faculty of Economic and Business. Doctor of Economic Sciences.

Lia Davitadze

Batumi Shota Rustaveli State University. Higher Education Teaching Professional. PhD in Educational Sciences.
Lia Matchavariani

Thilisi State University (TSU) named Ivane Javakhishvili. Full Professor, Faculty of Exact & Natural Sciences (Geography
Dep.)

Loid Karchava

Doctor of Business Administration, Association Professor at the Caucasus International University, Editor-in-Chief of the
internatfional Scientific Journal "Akhali Ekonomisti" (The New Economist)

Maia Kapanadze

Georgian State University named Javaxashvili. Doctor of Economical Sciences. Associate Professor.

Maia Matoshvili

Thbilisi State Medical University. The First University Clinic. Dermato-Venereologist. Assistant Professor. PhD in DAPS.
Mariam Darbaidze

Davit Aghmashenebeli National Defense Academy of Georgia. The Head of Education Division. PhD in Biology.
Mariam Kharaishvili

llia State University. Asistent Professor. PhD MD.

Mariam Nanitashvili

Executive Director - Wise Development LTD (Training Cenfre). Associated Professor at Caucasus University. PhD in
Economics

Nana Shoniya

State University of Kutaisi named Akakhi Tsereteli. Doctor of Economical Sciences. Full professor

Natia Beridze

LEPL National Environmental Agency of Georgia, Invited Expert at International Relations and PR Division. PhD in
Political Science.

Nelli Sichinava

Akaki Tsereteli State Universiry. Associate. Professor. PhD.

Nino Gogokhia

Toilisi State Medical University. Head of Laboratory the First University Clinic. Professor.

Nino Museridze

GGRC Georgian-German Center for Reproductive Medicine, Owner and Clinical Director. The Doctor of Medicine,
Full Professor.

Nino Pirtskhelani

Associated Professor of Department of Molecular and Medical Genetics of Tbilisi State Medical University.
Omari Omarimu

Toilisi State University named lv. Javakhishvili. Doctor of Chemical Sciences Professor

Rati Abuladze

St. Andrew the first-called Georgian University of the Patriarchate of Georgia. Faculty of Economics and Eusiness
Edministration. Manager of the Faculty Quality Assurance Office. PhD in Business Administration.

Rusudan Kutateladze

Georgian Technical University. Doctor of Economical Sciences. Full Professor

Rusudan Sujashvili

New Vision University. School of Medicine. Professor,

Simon Nemsadze

Georgian Technical University. Doctor of Technical Sciences. Full Professor

Tamar Giorgadze

Thilisi State Medical University. Department of Histology, Cytology and Embryology. Assistant Professor.

Tamila Arnania-Kepuladze

Akaki Tsereteli State University. Department of Economics. PhD in Economic.

Tengiz Museliani

Georgian Technical University. Academic Doctor of Technical Sciences. Associate Professor

Timuri Babunashvili

Georgian Business Academy of Science. Doctor of Economical Sciences. Full Professor.

Vladimer Papava

Thilisi State Medical University. Assistant-Professor. PhD. MD.

Zaira Gudushauri

Georgian-Azerbaijan University named G.Aliyev. Assosiate Professor. PhD. ES.
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Germany

Hans-Juergen Zahorka

Assessor jur., Senior Lecturer (EU and International Law, Institutions and Economy), Chief Editor of "European Union
Foreign Affairs Journal”, LIBERTAS - European Institute, Rangendingen

Alexander Dilger

University of MUnster. Professor of Business Economics. PhD in Economy.

Greece

Margarita Kefalaki
Communication Institute of Greece. PhD in Cultural Communication. President of Institute.

Hungary

Nicasia Picciano
Central European University. Department of International Relations and European Studies.

India

Federica Farnefi

University of Bologna. Department of Sociology and Business Low. Associate Professor. OhD in Economic &
Management.

Prasanta Kumar Mitra

Sikkim Manipal Institute of Medical Sciences. Deptartment of Medical Biotechnology. PhD in Biochemistry.

Samant Shant Priya

Lal Bahadur Shastri Institute of Management, New Delhi, Associate Professor in Philosophy PhD in Marketing.

Sonal Purohit

Jain University, Center for Management Studies, Assistant Professor, PhD in Business Administration, Life Insurance,
Privatization.

Varadaraj Aravamudhan

Measi Instittue of Management. Associate Professor. PhD in Management.

Iraq

Rana Khudhair Abbas Ahmed
Irag, Baghdad, Alrafidain University College. Lecturer, Global Executive Administrator, Academic coordinator. PhD in
Scholar (CS).

Iran

Azadeh Asgari
Asian Economic and Social Society (AESS). Teaching English as a Second Language. PhD

Italy

Simona Epasto

University of Macerata. Department of Political Science, Communication and International Relations. Tenured
Assistant Professor in Economic and Political Geography. PhD in Economic and Political Geography

Donatella M. Viola

London School of Economics and Political Science, London, Assistant Professor in Politics and International Relations at
the University of Calabria, Italy. PhD in International Relations.

Jordan

Ahmad Aljaber

President at Gulf University. German Jordan University, Founder / Chairman of the Board. Ph.D in Computer Science
Ahmad Zamil

Middle East University (MEU). Business Administration Dept. Associate Professor. PhD Marketing

Ikhlas lbrahim Altarawneh

Al-Huessien BinTalal University. Business Department. Full Professor in Human Resource Management.

Asmahan Majed Altaher

Arab Academy for Banking and Financial Sciences. Associate Professor. PhD in Management Information System.
Sadeq AlHamouz

Middle East University (MEU). Head Computer Information Systems. PHD. Computer Science.

Safwan Al Salaimeh

Agaba University. Sofrware Engineering Department. Information Technology Faculty. Professor. PhD.
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Kazakhstan

Alessandra Clementi

Nazarbayev University School of Medicine. MD, GP. Assistant Professor of Medical Practice and Family Medicine
Alfinay Pozilova

Sirdarya University. Associated professor. PhD in Pedagogy Science.

Anar Mirazagalieva

Astana Internationl University. Vice-President. PhD in Biology.

Anna Troeglazova

East Kazakhstan State University named Sarsen Amanjolov. PhD

Gulmira Zhurabekova

Marat Ospanov West-Kazakhstan State Medical Academy. Department of Human Anatomy. Associate Professor
Guzel Ishkinina

Ust-Kamenogorsk, Russian Economy University G. Plekhanov, Associate Professor, PhD in Economic science.
Marina Bobireva

West Kazakhstan State Medical University named Marat Ospanov. PhD

Niyazbek Kalimov

Kostanay Agricultural Institution. PhD

Nuriya Kharissova

State University of Karaganda. Associate Professor of Biological Science

Nikolay Kurguzov

State University of Pavilodar named S. Toraygirova. PhD. Professor.

Oleg Komarov

Pavlodar State Pedagogical Institute. Professor of Department of Economics, Law and Philosophy. PhD in Sociology,
Zhanargul Smailova

Head of the Department of Biochemistry and Chemical Disciplines named after MD, professor S.0. Tapbergenova
NAC Medical University of city Semey.

Kosovo

Donat Rexha
Faculty of Economics and Management at the AAB College. Professor. Lecturer. Local Consultant at the UNICEF.

Libya

Salaheddin Sharif
University of Benghazi, Infernational Conference on Sports Medicine and Fitness, Libyan Football Federation- Benghazi
PhD in Medicine (MD)

Latvia

Tatiana Tambovceva
Latvian Council of Science. Riga Technical University. Assoiate Professor at Riga Technical University.

Lithuania

Agne Simelyte

Vilnius Gediminas Technical University, Associate professor. Phd in Social Sciences (Management)

leva Meidute — Kavaliauskiene

Vilnius Gediminas Technical University. Vice-dean for Scientific Research

Vilma (Kovertaite) Musankoviene

e-Learning Technology Centre. Kaunas University of Technology. PHD

Laura Uturyte

Vilnius Gediminas Technical University (VGTU). Head of Project Manager at Pl Gintarine Akademy. PhD in Economy.
Loreta (Gedminaité) Ulvydiene

Professor of Intercultural Communication and Studies of Translation. Vilnius University. PHD

Zhaneta Simanavichiené

Professor, head of Laboratory Business Innovation University of Mykolas Romeris. Honorary consul of Estonia

Macedonia

Liza Alili Sulejmani
International Balkan University. Head of Banking and Finance department. Assistant Professor. PhD of Economics.
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Malaysia

Anwarul Islam

The Millennium University. Department of Business Administration. Associate Professor.

Kamal Uddin

Millennium University, Department of Business Administration. Associate Professor. PhD in Business Administration.

Morocco

Mohammed Amine Balambo
Ibn Tufail University, Aix-Marseille University. Free lance. Consultant and Trainer. PhD in Philosophy. Management
Sciences, Specialty Strategy and Logistics.

Nigeria

Bhola Khan
Yobe State University, Damaturu. Senior Lecturer and Head, Dept. of Economics. PhD in Economics.

Norway

Svitlana Holovchuk
PhD in general pedagogics and history of pedagogics.

Pakistan

Nawaz Ahmad
The Aga Khan University. Chief Examiner. PhD in Management.

Poland

Grzegorz Michalski

Wroclaw University of Economics. Faculty of Engineering and Economics. PhD in economics. Assistant professor.
Kazimierz Waluch

Pawel Wlodkowic University College in Ptock, Assistant Professor at the Faculty of Management. PhD in Economy.
Robert Pawel Suslo

Wroclaw Medical University, Public Health Department, Health Sciences Faculty, Adjunct Professor of Gerontology
Unit. PhD MD.

Tadeusz Trocikowski

European Institute for Eastern Studies. PhD in Management Sciences.

Qatar

Mohammed Elgammal
Qatar University. Assistant Professor in Finance. PhD in Finance

Romania

Camelia Florela Voinea

University of Bucharest, Faculty of Political Science, Department of Palitical Science, International Relatfions and
Security Studies. PhD in Political Sciences.

Minodora Dobreanu

University of Medicine, Pharmacy, Sciences and Technology of Térgu Mures. Faculty of Medicine. Professor. PhD in
Medicine.

Odette (Buzea) Arhip

Ecological University Bucuresti. Professor at Ecological University. PhD.

Russia

Alexander A. Sazanov

Leningrad State University named A.S. Pushkin. Doctor of Biological Sciences. Professor

Alexander N. Shendalev

State Educational Institution of Higher Education. Omsk State Transport University. Associate Professor
Andrey Latkov

Stolypin Volga Region Institute of Administration, Ranepa. Sc.D. (Economics), Ph.D. (Politics), professor,
Andrei Popov

Director "ProfConsult Group". Nizhniy Novgorod Region. PhD

Anton Mosalyov

Russian State University of Tourism and Service. Associate Professor
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Carol Scott Leonard

Presidential Academy of the National Economy and Public Administration. Vice Rector. PhD, Russian History
Catrin Kolesnikova

Samara Architectural and Constructional University. PhD

Ekaterina Kozina

Siberia State Transportation University. PhD

Elena Klemenova

South Federal University of Russia. Doctor of Pedagogical Sciences. Professor

Galina Kolesnikova

Russian Academy of Natural Sciences and International Academy of Natural History. Taganrog Institute of
Management and Economics. Philologist, Psychologist, PhD

Galina Gudimenko

Orel State Institute of Economics and Trade. Department of History, Philosophy, Advertising and Public
Relations.Doctor of Economical Sciences. Professor.

Grigory G. Levkin

Siberian State Automobile and Highway Academy. Omsk State Transport University. PHD of Veterinary Sciences
Gyuzel Ishkinina

Ust-Kamenogorsk affiliation of G. Plekhanov Russian Economy University / Associate Professor, Business, Informatics,
Jurisprudence and General Studies sub-department. PhD in Economic science.

Irina V. Larina

Federal State Educational Institution of Higher Professional Education. Associate Professor

Iina Nekipelova

M.T. Kalashnikov Izhevsk State Technical University. Department of Philosophy. PhD

Larisa Zinovieva

North-Caucasus Federal University. PHD.Pedagogical Science. Associate Professor

Liudmila Denisova

Department Director at Russian State Geological Prospecting University. Associate Professor

Lyalya Jusupowa

Bashkir State Pedagogical University named M.Akmully. PHD Pedagogy Science. Associate Professor

Marina Sirik

Kuban State University. Head of the Department of Criminal Law, Process and Criminalistics of the State Pedagogical
University.

PhD in Legal Sciences.

Marina Volkova

Research Institute of Pedagogy and Psychology. Doctor of Pedagogical Sciences. Professor

Natalia Litneva

Orlov State Institute of Economy and Trade. Volga Branch of The Federal State Budget Educational Institution of Higher
Professional Education

Nikolay N. Efremov

Institute of Humanitarian Research and the Russian Academy of Sciences. Doctor of Philology. Research Associate
Nikolay N. Sentyabrev

Volgograd State Academy of Physical Culture. Doctor of Biological Sciences. Professor. Academician.

Olga Ovsyanik

Plekhanov Russian Economic University, Moscow State Regional University. Doctor in Social Psychology.

Olga Pavlova

Medical University named Rehabilitation, Doctors and Health, Professor of the Department of Morphology and
Pathology, Doctor of biological sciences, physiology

Sergei N. Fedorchenko

Moscow State Regional University of Political Science and Rights. PhD

Sergei A. Ostroumov

Moscow State University. Doctor of Biological Science. Professor

Svetlana Guzenina

Tambov State University named G.R. Derzhavin. PhD in Sociology

Tatiana Kurbatskaya

Kamsk State Engineering — Economical Academy. PhD

Victor F. Stukach

Omsk State Agrarian University. Doctor of Economical Sciences. Professor

Zhanna Glotova

Baltic Federal University named Immanuel Kant, Ph.D., Associate Professor.

Saudi Arabia

Ikhlas (lbrahim) Altarawneh
Ibn Rushd College for Management Sciences. PHD Human Resource Development and Management.
Associate Professor in Business Administration
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Salim A Alghamdi
Taif University. Head of Accounting and Finance Dept. PhD Accounting

Serbia

Aleksandra Buha

University of Belgrade. Department of toxicology "Akademik Danilo Soldatovi¢", Faculty of Pharmacy
Jane Paunkovic

Faculty for Management, Megatrend University. Full Professor. PhD, Medicine

Jelena Purenovic

University of Kragujevac. Faculty of Technical Sciences Cacak. Assistant Professor. PhD in NM systems.

Sultanate of Oman

Nithya Ramachandran

Ibra College of Technology. Accounting and Finance Faculty, Department of Business Studies. PhD

Rustom Mamlook

Dhofar University, Department of Electrical and Computer Engineering College of Engineering. PhD in Engineering /
Computer Engineering. Professor.

Sweden

Goran Basic
Lund University. Department of Sociology. PhD in Sociology. Postdoctoral Researcher in Sociology.

Turkey

Fuad Aliew

Gebze Technical University, Department of Electronics Engineering, Faculty of Engineering,Associate professor, PhD in
Automation engineering

Mehmet Inan

Turkish Physical Education Teachers Association. Vice president. PhD in Health Sciences, Physical Education and Sport
Sciences

Muzaffer Sanci

University of Health Sciences. Tepecik Research and Teaching Hospital. Clinics of Gynecology and Obtetrics
Department of Gynecologic Oncologic Surgery. Assocciated Proffesor.

Vugar Djafarov

Medical school at the University of Ondokuzmayis Turkey. PhD. Turkey.

Yigit Kazancioglu

Izmir University of Economics. Associate Professor, PhDin Business Administration.

UK

Christopher Vasillopulos

Professor of Political Science at Eastern Connecticut State University. PhD in Political Science and Government.
Frances Tsakonas

International Institute for Education Advancement. Ceo & Founder. PhD in Philosophy.

Georgios Piperopoulos

Northumbria University. Visiting Professor, Faculty of Business and Law Newcastle Business School. PhD Sociology and
Psychology.

Mahmoud Khalifa

Lecturer at Suez Canal University. Visiting Fellow, School of Social and Political Sciences, University of Lincoln UK. PhD in
Social and Political Sciences

Mohammed Elgammal

Qatar University. Assistant Professor. PhD in Finance.

Stephan Thomas Roberts

BP Global Project Organisation. EI&T Construction Engineer. Azerbaijan Developments. SD 2 Onshore Terminal.
Electrical engineer.

Ukraine

Alina Revtie-Uvarova

National Scientific Center. Institute of Soil Structure and Agrochemistry named Sokolovski. Senior Researcher of the
Laboratory, performing part-time duties of the head of this laboratory.

Alla Oleksyuk-Nexhames

Lviv University of Medicine. Neurologyst at pedagog, pryvaty refleksoterapy. MD PD.

Anna Kozlovska

Ukrainian Academy of Banking of the National Bank of Ukraine. Associate Professor. PhD in Ecomomic.
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Bogdan Storokha

Poltava State Pedagogical University. PhD

Dmytro Horilyk

Head of the Council, at Pharmaceutical Education & Research Center. PhD in Medicine.

Galina Kuzmenko

Central Ukrainian National Technical University, Department of Audit and Taxation, Associate Professor.PhD in
Economiy.

Galina Lopushniak

Kyiv National Economic University named after Vadym Hetman. PhD. Doctor of Economic Sciences, Professor.
Hanna Hulicieva

Institute of Microbiology and Virology, NASU, department of phytopatogenic bacteria. The senior research fellow, PhD
in Biology.

Hanna Komarnytska

Ivan Franko National University of Lviv , Head of the Department of Economics and Management, Faculty of Finance
and Business Management, Ph.D. in Economics, Associate Professor.

Iryna Skrypchenko

Prydniprovsk State Academy of Physical Culture and Sports. Department of Water Sports. Associate Professor. PhD in
Physical Education and Sport.

Katerina Yagelskaya

Doneftsk National Technical University. PhD

Larysa Kapranova

State Higher Educational Institution «Priazovskyi State Technical Universityn Head of the Department of Economic
Theory and Enfrepreneurship, Associate Professor, PhD in Economy,

Lesia Baranovskaya

National Technical University of Ukraine "Kyiv Polytechnic Institute”, PhD, Associate Professor.

Liliya Roman

Department of Social Sciences and Ukrainian Studies of the Bukovinian State Medical University. Associate professor,
PhD in Philology,

Liudmyla Fylypovych

Vice-president of Ukrainian Association of Researchers of Religion (UARR), H.S. Skovoroda Institute of Philosophy of
NASU. Doctor of philosophical sciences. Professor

Lyudmyla Svistun

Poltava national technical Yuri Kondratyuk University. Department of Finance and Banking. Associated Professor.
Mixail M. Bogdan

Institute of Microbiology and Virology, NASU, department of Plant of viruses. PhD in Agricultural Sciences.

Nataliya Bezrukova

Yuri Kondratyuk National Technical University. Associate Professor, PhD in Economic.

Oleksandr Voznyak

Hospital *Feofaniya™. Kyiv. Head of Neureosurgical Centre. Associated Professor

Oleksandra Kononova

Prydniprovska State Academy of Civil Engineering and Architecture (PSACIA), Assoc.professor of Accounting,
Economics and Human Resources Management department. PhD. in Economic Science.

Oleksandr Levchenko

Central Ukrainian National Technical University, Kropyvnytskyi. Vice-Rector for Scienfific Activities. Professor.

Olena Aleksandrova

Borys Grinchenko Kyiv University, Dean of the Faculty of History and Philosophy. Doctor of Philosophical Sciences,
Professor.

Olena Cherniavska

Poltava University of Economics and Trade, Doctor of Economical Sciences. Professor

Olga F. Gold

Odessa National University named I.I. Mechnikov. Odessa pedagogical college. PhD

Olga . Gonchar

Khmelnytsky National University, Economics of Enterprise and Entrepreneurship, Doctor of Economic Sciences,
Professor.

Roman Dodonov

Head of the Philosophy Department. Borys Grinchenko Kyiv University. Doctor of philosophical sciences. Professor.
Roman Lysyuk

Assistant Professor at Pharmacognosy and Botany Department at Danylo Halytsky Lviv Natfional Medical University.
Stanislav Goloborodko

Doctor of Agricultural Sciences, Senior Researcher. Institute of Agricultural Technologies of Irrigated Agriculture of the
National Academy of Agrarian Sciences of Ukraine

Svetlana Dubova

Kyiv National University of Construction and Architecture. Associate Professor. PhD in TS.

Tetiana Kaminska

Kyiv Cooperative Institute of Business and Law. Rector. Doctor of Science in Economics. .
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Valentina Drozd

State Scientific Research Institute of the Ministry of Internal Affairs of Ukraine. Doctor of Law, Associate Professor, Senior
Researcher.

Vasyl Klymenko

Central Ukrainian National Technical University. Department of Electrical Systems and Energy Management. Doctor TS.
Professor.

Victoriya Lykova

Zaporizhzhya National University, PhD of History

Victor P. Mironenko

Doctor of Architecture, professor of department "Design of architectural environment", Dean of the Faculty of
Architecture of Kharkov National University of Construction and Architecture (KNUCA), member of the Ukrainian
Academy of Architecture

Vita Tytarenko

H.S. Skovoroda Institute of Philosopy, National Academy of Sciences. Professor at the Department of Philosophy.

Yuliia Mytrokhina

Donetsk National University of Economics and Trade named after Mykhaylo Tugan-Baranovsky., PhD in Marketing and
Management. Associate Professor

Yulija M. Popova

Poltava National Technical University named Yuri Kondratyuk. PhD in Ecomomic. Assiciated professor

Crimea

Lienara Adzhyieva

V.I. Vernadsky Crimean Federal University, Yevpatoriya Institute of Social Sciences (branch). PhD of History. Associate
Professor

Oksana Usatenko

V.I. Vernadsky Crimean Federal University. Academy of Humanities and Education (branch). PhD of Psychology.
Associate Professor.

Oleg Shevchenko

V.I. Vernadsky Crimean Federal University, Humanities and Education Science Academy (branch), Associate Professor.
PhD in Social Philosophy

Tatiana Scriabina

V.I. Vernadsky Crimean Federal University, Yevpatoriya Institute of Social Sciences (filial branch). PhD of Pedagogy.
Associate Professor

United Arab Emirates

Ashok Dubey

Emirates Institute for Banking & Financial Studies, senior faculty. Chairperson of Academic Research Committee of
EIBFS.

PhD in Economics

Maryam Johari Shirazi

Faculty of Management and HRM. PhD in HRM. OIMC group CEOQO.

USA

Ahmet S. Yayla

Adjunct Professor, George Mason University, the Department of Criminology, Law and Society & Deputy Director,
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