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MEMARLIQ LAYIHOSININ HOYAT TSIKLININ TOYINi
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Annotasiya. Moqalodo memarliq layihesinin “hayat tsikli” tohlil edilmis vo onun toyini {i¢iin
layihalondirme morhaloalori gostorilmisdir. Layihslondirme prosesi ii¢iin iimumi tosnifat verilmisdir.
Layihalondirma morhalolari iizra tipoloji xiisusiyyatlor nazordon kegirilorak, memarliq layihasinin “hayat
tsikli”nin toyin edilmasina tasir edon faktorlar aragdirilmigdir.

Acar sozlor: “hoyat tsikli”, memarliq layihasinin “hoyat tsikli”nin marholoslori, miihitdon asili olaraq
layiholondirmo prosesinin tosnifati, “hoyat tsikli”nin togkiling tesir edon faktorlar

DEFINE OF LIFE CYCLE OF THE ARCHITECTURAL PROJECT

Agayev Nadir Bafadin — doctor in technics, professor, department of Information technologies, National
Aviation Academy, nadir@avia_yahoo.com
Abdullabayli Aftandil Abil — lecturer, department of Aerospace information systems, National Aviation
Academy, aftandil.a.a@naa.edu.az

Abstract. The article analyzes the "life cycle" of the architectural projection process and design stages for
its definition. A general classification has been provided for the design process. By considering the
typological features of the design stages, the factors affecting to define of the "life cycle" of the
architectural project.

Keywords: "Life cycle", stages of the "cycle of life" of the architectural project, classification of the
projection process depending on the environment, factors affecting the organization of "life cycle"

Giris. Miuasir dovrds iqtisadiyyatin idars edilmosinds ixtisaslasmis miitoxassis qruplarindan basqga
proseso miitloq olarag menecment totbiq edilmolidir. Layiholondirmo prosesi konkret omok tutumu,
maliyys xorclori, hesabat vo vergi mosalslari olan bir prosesdir. Layiho menecmentindon istifado edorak
ilkin morhslodon baslamaqla an son addimlara qoder layihs prosesini ugurla idars etmok miimkiindiir.
Toabii ki, kegmis zamanlarda hayata kecirilon layihalordo miiasir menecment prinsiplori sistemli olaraq
totbiq edilmomis vo homin layihslor ugurla tamamlanmisdir. Lakin nozers almaq lazimdir ki, shalinin
saymnin artmasi, iqtisadiyyatin miixtslif saholorde miixtalif tolablorlo siirotli inkisafi yeni iri hacmli
layiholari ortaya ¢ixarir ki, bu zaman layiha hissolori iizro yaranan ingaat hacmlarinin hesablanmasinda va
miixtalif hesabatlarin alds edilmasinda, habels, tikinti prosesinin Oziiniin idars olunmasinda va s. islorda
coxsayli ¢atinliklor meydana ¢ixir. Bu zaman markazlosdirilmis, doqiq vo ¢evik formatli idarsetms tolob
olunur. Miiasir dovriin miitoxasisslari biitiin dovrlars aid olan naticalori sistemli analiz etmakls yeni, daha
samarali is prinsiplori formalagsdirmisdirlar. Bu da 6z novbasinda dovriin talablarine uygun intellektual
moahsullarin yaradilmasina zomin yaratmsdir. Sahsler tizro yaradilan hor mohsul — intellektual, yaxud
maddi mohsulun meydana ¢ixmasinda miasir dovrde “hayat tsikli” adlandirilan gostericidon istifade
edilir. “Hoyat tsikli” layihonin hoyata kecdirildiyi biitiin dovrlorde 6ziinii bu vo ya digor formada prosesin
bir elementi kimi daima 6ziinii gostorir [1].
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Isas hissa. Tohlil edacayimiz “hayat tsikli” anlayist har hansi prosesinin yaranmasi ii¢iin hazirliq
marhalosindon baglamaqla prosesin son anina kimi bas veran vo marhololor iizro ardicilligi ohato edon
zaman kasiyi kimi nozerds tutulur. Vaxtin sonad kimi tosbit edilmosi vo ona riayat olunmasi ii¢lin konkret
zaman ardicilliglarinin gériinmasi ils cadval tortib edilmalidir [2].

Memarliq layihslondirilmasinin (yaxud layiho prosesinin) menecmentini marhalalor {izro tohlil
etmok moqsadouygundur. Bels ki, hor morhslonin 6z spesifik xiisusiyyatlori vardir. Bu zaman prosesin
baslangicini layihonin ideyasinin yaranmasi anindan qobul etmok lazimdir. Insaat layihosinin ¢oxsaxoli
olmasi vo har layiho bolmasindo layihoci memarlarla slagoli is aparildigina gors biitiin proses boyu
memarliq layihslondirilmasi miixtolif formada davam edir, yoni biz “memarliq layiho tsikli” dedikdo
yalniz bu bolmoys aid miivafiq layihs dastinin tamamlanmasini deyil, bu bélmanin istiraki ilo tam insaat
layihasi destlorinin hazirlanmast dovriinii nazords tutmaliyiq. Memarliq layihslondirilmasi “hayat
tsikli’nin toyini zaman asagida gostorilon 3 ardicil morholoni nozare almaq lazimdir (sokil 1):

- Yaradict morhals;

- Texniki morhalo;

- Korporativ marhala.

Yaradic1 marhslanin formalagsmasina xiisusi psixoloji amillor tosir edir. Yuxarida qeyd etmisdik
ki, “hoyat tsikli” dedikdo konkret zaman kosiyi nozorde tutulur. Bu zaman kosiyinin Oziiniin diger
parametrlorin keyfiyyot gostoricilorino ziyanli olmamasi sorti ilo minimallagdirilmast  bizim osas
magsadimiz olacaqdir. Layihslondirilon memarliq miihitinin sado vo miirakkob qurulusda olmasi da bu
marhalonin sads vo miirakkaeb proses kimi analiz olunmasina zomin yaradacaqdir:

- layiholondirilon orazi moaskunlasmamis orazido tamamilo yenidon togkil edilirso bu zaman
layihalondirma prosesini layiho tapsiriginin sortlorindon asili olaraq sado proses kimi tohlil
edocoyik;

- layiholondirilon memarliq miihiti mévcud sohar, rayon, qossba vo kond soviyyesinde yasayis
miihitindon, yaxud konkret tipli sonaye rayonundan ibarstdirse bu zaman layiholondirme prosesini
miirokkob proses kimi qobul edacoyik;

- bir ¢ox hallarda godim yasayis maskoni, tarixi sohar, miirokkob texnoloji vo virtual miihitlords
miasir memarliq toloblori ilo layiholondirms tapsiriglart hoyata kegirilir. Belo layihslondirma
proseslorini xiisusi miirokkab proseslor kimi gqobul edocoyik.

Korporativ marhala

Yaradwci marhala O

: M
Prosesin sonu |31 m
]

Sokil 1. Memarliq layihalondirilmasi prosesi “hayat tsiklinin” marhalalor iizro prinsipial sxemi

Hor 3 halda yaradict marhslads islonon vo taqdim edilon layiho mshsullar1 psixoloji qavranilma
yolu ilo segilocokdir. Ogor toqdimat zamani layiho alternativi olmayacaqdirsa, bu zaman bels
layihalandims hallarina uygun tarixi tacrilbbaya miiraciat olunaraq layihanin iistiin va ¢atigmazliglar1 geyd
edilmakls se¢im edilacakdir.
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Yaradict marhoalo memarliq layihslondirilmasi prosesinds on ziddiyatli marhaladir. Bu morhslads
tohlil edilon memarliq niimunoasinin daxili funksional strukturu ilo xarici hacmi-memarliq holli arasinda
xotti asililiq vardir, yoni binanin fasad goriiniisii onun soviyyaler {izro memarlig-planlasdirma hosllindon
asili olur. Tabii ki, hor bir binanin xarici goriiniisiinde miixtslif fasad elementlarindon istifads edilir ki,
bunlar da konkret mozmuna malik olurlar vo 6z nvbasinds binanin psixoloji rahat qavranilmasina xidmat
edirlor. Memarliq layihslondirilmasinin bu morholesinds psixoloji qavranma ilk novbads layihogi
memarin Oziiniin qorargabuletms qabiliyyotindo 6ziinii gosterir. Bu zaman memarin 6ziiniitonqid
xiisusiyyati iistiinliik toskil ederss, gerarqebuletmo miiddoti nisbaton uzun ola bilor, memarin eqo-
xiisusiyyatlori giicliidiirse, bu zaman qorarqabuletmo miiddati minimum ola bilar. Bir s6zlo bu marhalodo
subyektiv xiisusiyyatlori miitlaq nozers almaq lazimdir [3,4].

Miiasir dovrde menecment toloblorinden asili olaraq bir ¢ox layiholor qruplar halinda hoyata
kegirilir. Layiho¢i qrupa daxil olan memarlarin birgo foaliyysti zamani onlarin bilik vo psixoloji
saviyyalarino gora bazon layiholondirmo prosesinde miioyyan fikir ayriliglart meydana ¢ixir. Belo fikir
ayriliglarinin aradan qaldirilmasi, yaxud ondan somarali istifads edilmasi tiglin hamin qruplardan psixoloji
hazirlig1 daha yiiksok olan iizvii “lider” yaxud “layihs koordinatoru”, “layiha meneceri” statusunda toyin
etmok mogsadouygun ola bilor. Nozari axtariglar zamani balka do bu kimi suallara cavab axtarmaq 2-ci
doracali ola bilordi, lakin real layihslondirms miihitinds, memarliq elminin xiisusi psixoloji-yaradici
xiisusiyyatini nozors aldiqda bels suallarin halli, prognozlagdirila bilmayan problemlorin garsisini almaga
komok eds bilor. Masolon, agar biz xiisusi miirokkob prosess aid memarliq layihasinin “hayat tsikli’nin
minimallagdrilmasina c¢alisirigsa, bu zaman is¢i qrupda olan biitiin layihaciler {igiin toyin edilmis toqvim
planlarina sort riayst olunmasina ¢alismaliylq vo bu nazarat prosesinds bizim toklif eds bilocoyimiz nazari
formalar- hansisa diisturlar, sxemlor yaxud riyazi model homiso 6ziinli dogrultmaya bilar. Bels ki, miihiti
togkil edon elementlorin ¢oxlugu vo struktur miirakkebliyinin tohlili 6ncadon nozards tutulmus texniki
vaxtdan konara ¢ixmalara sabab ola bilor. ©ksina, sads layiholondirmoa prosesinds iso tapsiriq verilmis
layiha¢i memarlara toqvim plani xatirladilarsa belo, onlara yeni ideyalarin axtarisi ii¢lin tam sorbostlik
verilmolidir, ¢iinki yeni yaradilacaq layiho miihitinin golocokds geniglonmosini on azindan xoyali olaraq
nozora ala bilsinler. Miirokkeb layihslondirms prosesinds ise qarsiya qoyulmus tapsiriqdan asili olaraq
cevik yanagma tolob olunur.

Memarliq layihslondirilmasi prosesinds texniki morholo konsepsiya layihasinin hazirlanmasindan
sonraki marhaloni shats edir. Bu marhalonin 6zii 2 daxili merhslads - eskiz va is¢i layiha morhalalorindo
hoyata kecirilir. Eskiz layiho moerhslosindo osas memarliq ideyasi gobul edildiyindon ham memarhq
planlagdirma, hom do hacmi-faza hollina aid olan texniki igler, miihitin mévcud memarliq vo landsaft
modellarinin, anturaj elementlarinin toyini, perspektiv goriinlislorde goriinen {iist sathlar iiciin tekstura
secilmasi, rong texnikasindan istifado etmoklo memarliq niimunosinin canlandirilmasi, layihonin 3D
modellogdirilmoasi, 3D animasiya sohnoalorinin qurulmasi, skanerdon miixtslif qrafiki islords isitifado
edilmasi va s. hayata kegirilir. Texniki marhalo mahiyyat etibarilo yaradict morholodon téromo olmasina
baxmayaraq, onun ig hacmi avvalki marhalonin is hacmindon ¢oxdur. Bels ki, layihanin memarlig-texniki
gostaricilarinin daqiqlesdirilmesi, miixtalif layihag¢i qruplar arasinda ardicil is rejiminin togkili ii¢lin layiho
tapsiriglarinin hazirlanmasi, miitoxassislor arasinda biitiin suallarin halli, yekunlagdirilmis eskiz layihanin
sifarigci toroflo razilagdirilmasi vo s. bu kimi texniki sual vo masalalorin halli bu morholods nozordos
tutulur. Yuxarida qeyd olunan vo yaradict morhals zamani “hayat tsikli”’na tosir eds bilocok insan faktoru
bu morhalada psixoloji-yaradici anlamda deyil, daha ¢ox isini savadli bilmak, normativ sonadlarlo
yaxindan tanigliq vo miivafiq layiholor tizro is tocriibosine malik olmaq monada nozora alina bilar.
Baxmayaraq ki, layihs tapsirigindan asili olaraq bu marhslads do fordi vo qrup halinda layihslondirma
hoayata kecirilo bilor. Oslinds texniki morholads layihagi qruplar arasinda miizakirolerin va polemikalarin
kecirilmasi layihaci heyati ndvbati marhals iiciin hazirlayir [5].

Korporativ marhals avvalki marhalalorden daha ¢ox is¢i hacmo malik, daha ¢ox zaman aparacaq
va daha ¢ox insan resurslaridan istifads edocok bir morholadir [6]. Layihonin “hayat tsikli”ni tagkil edan,
geyd etdiyimiz har 3 moarhalonin konkret baslangic va son sortlori olmasina baxmayaraq, onlarin har biri
oziindon ovvolki morhalo ilo oks-olago qura bilocok bir xiisusiyysto malikdir. Bu memarliq
layihoslondirilmesinin tikinti senayesindo asas “ig¢i miistovi(platforma)” olmas1 xiisusiyystinden irsli galir,
yani bina va qurgularin layiho vo tikintisinin hoyata kecirilmasi zamani hor addimda memarliga istinad
edilir. Korporativ marhalade memarliq layihalondirilmasi prosesi tam hacmds is¢i layihonin hazirlanmasi
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fazasina kecir. Bu zaman hor layiho bolmesi iizro layihagi heyst, yaxud layihag¢i qruplar komanda
rejimindo islomoklo ¢ox siiratli layiholondirmo hoyata kegiro bilorlor. Memarliq vo insaat
layiholondirilmalorinds istifado edilon miiasir CAD sistemlorindo komanda rejimi ilo layihoslondirmo
nozora alindigindan miitoxassisdon sadaca masgul oldugu sahoni miikommal bilmok vo normativ
sonadlorlo is tocriibasi tolob edilir. Korporativ merhslonin hoyta kecirilmosi zamani “teamwork”
(komanda) rejimini idare etmok {i¢iin is¢i qruplar toyin edilmalidir. Bu zaman miiasir beynolxalq standart
vo tocriibolorden istifads etmok imkan1 da yaramir. Belo ki, Boyiik Britaniya RIBA standartlarma uygun
olaraq layihenin “hayat tsikli”nin bilavasits tikinti prosesine baglantisi nazords tutulur, yani layiha prosesi
tam olaraq bitmir. Bunu agagidaki kimi izah eds bilarik.

Ogor texniki morhalado layiha iizro maslohatlogsmolor vo miistorok suallarin birgs holli yollar
axtarilirsa, korporativ marhalods bu suallar hall edilmis sayilir vo sahalar iizra detalll layihalor edilir. Hor
bolma iizro layiha prosesi bitdikdon sonra, onun elektron varianti, yaxud ¢ap olunmus dosti tohvil-taslim
edilir. Bundan sonraki morhals tikintinin hazirlanmasi vo hayata kecirilmasi prosesine aiddir vo daha ¢ox
tikintinin “hoyat tsikli”ns aid olan zaman miiddstidir. Miiasir imkanlar daxilinds layihonin ¢ap olunmus
cizgi varaglarinds konkret miihandisi halli nozordon kecirmok olur, lakin miihandisi-konsilium zamani
miixtolif bolmslor {izro layiho hollorini birgs nazorden kecirmok imkanlar1 vardir. Bu zaman insaatgi
miihondislor BIM texnologiyaya miiraciot edo bilarler [7]. ©gar layihonin elektron varianti layihacinin
BiM serverindo holo aktivdirso, bu zaman insaatcilar oraya qosulmaqla bina vo qurgunun BIM
strukturunu nozordon kecira bilorlor vo hotta bitmis layihodo hansisa zoruratdon yarana bilacok
doyisiklikleri real-vaxt sortlorinds hoyata kecira bilorlor. ©ks halda insaatc toskilatin daxili BIM serveri
qurulmali v layiho bu miihitds analiz olunmalidir. Lakin 2ci halda insaatc1 va layihogi arasinda slagenin
qirilmast yarana bilar ki, bu da sifaris¢i toraf {i¢iin qobul edilmozdir. Layihslondirms prosesi bitdikdon
sonra qaydalar {izro layihoci heyotdon hor miitoxossis 6z sahosino aid olan layihonin diizgiin icra
olunmasina vo yarana bilocok miixtoalif tipli suallarin yerinds halli tigiin “miisllif nozarsti” adlandirilan son
marhalo do nazards tutulur. “Misllif nozarati” prosesi layihs va tikintinin “hayat tsikllori”nin qovusdugu
zaman kasiyini shato edir.

Memarliq layihasinin (memarlig-planlasdirma vo hacmi-faza hsllinin) gonastboxs hesab edilacayi
miiddat layihonin “hayat tsikli”nin torkib hissosidir. Qeyd olunanlar1 nozers almaqla asagida memarliq
layihasinin “hayat tsikli”’nin togkilina tasir edon faktorlar1 gostors bilarik:

- Layiholondirilon memarliq miihitinin sads, miirakkob, yaxud xiisusi miirokkeb olmasi toyin

edilmolidir;

- Layihaginin, yaxud layiha¢i qrupun toyini- bu zaman layihanin sado vo miirokkab olmasina gors

isa calb edilon miitoxassislarin miivafiq layiha iizrs is tacriibasi nozers alinmalidir;

- Insan resurslari {izro miitoxassislor torafinden layihacilorin psixoloji saviyyasi ve qorargobuletmo

xtisusiyyatlori toyin edilmalidir;

- Layiholondirmos prosesinds miitloq gorar qobul edon koordinasiya movqeyi toyin edilmolidir;

- Is¢i grupun siiratli isini tomin etmok ii¢iin miivafiq texniki imkanlar(texnika, is sahasi vo s.) vo

texniki is¢i (dizayn) qruplar toyin edilmalidir.

Qeyd etmok lazimdir ki, “hayat tsikli”’nin toyini zamam layihag¢i qrupa daxil olan miitoxassislorin
har birinin morholalar iizro sorf etdiyi vaxt ayri-ayriligda deyil, bir zaman skalasinda hesablanmalidir.
Yuxarida qeyd etdiklorimiz asasinda belo noticoys golo bilorik ki, memarliq layihssinin hoyat tsikli
yaradici eskizlordon baglamaqla miiallif nazarati isinin ohats etdiyi biitiin zaman intervalidir. Belo zaman
intervalinda layiholondirmo prosesinin xiisusiyyatlorinin diizgiin qiymotlondirilmasi onun hoyata
kegirilmosi alqoritminin diizgiin qurulmasina zomin yaradir. Bu alqoritm iss layiho prosesinin hom da
“hayat tsikli”’ni ohato edir [8].

Notica. 1) Mogalado memarliq layihalandirilmasi prosesinin hayat tsikli tohlil edilmis vo onun tayin
edilmasi iiclin layiho prosesi morhslore boliinmiis vo onun qrafiki tesviri verilmigdir. 2) Memarliq
layihalondirma prosesinin sados, miirokkab va xiisusi miirakkab xiisusiyyatlori toyin edilmisdir vo bu
xiisusiyyatlorin izah1 verilmisdir. 3) Memarliq layihalondirmo prosesinin “hayat tsikli’nin togkilino tosir
edon asas faktorlar gostorilmisdir.



Elmi asorlor Memarhq Scientific works, Architecture,2018, N2

I9dabiyyat

1. IlpyroBa A.B., MatBerok O.B. JXXusHeHHBIH IHMKI Kak OOBEKT CHCTEMBI YIPaBIICHHSI HMPOECKTOM.
[loxomenne byamymero: Barmsm mononsix ydeHsix. COOpHUK HAay4HBIX crareil. 3-i MexmayHapomHoi
MOJIOJeKHON HayuyHOH KoH(pepeHmu. Ctp.189-192

2. bymyer C.JI., Bymyesa H.C., babaes U.A., Slkosenko B.b., I'puma E.B., /[3t06a C.B., Boiirenko
A.C., KpeatuBHbIE TEXHOJIOTHH YIIPABICHHUS MTPOEKTaMH U mporpammamu: Monorpadwms. — K.: «Cammut-
Kuwuray, 2010. — 768c.

3. A. ©. Abdullaboyli. Memarliq miihitinin miixtalif faktorlara gore sistemli xiisusiyyatlorinin analizi.
Azorbaycan Miihandislik Akademiyasinin Xabarlori, iyul-sentyabr 2017, Cild9, Ne3, s.111-117

4. TkaueB B.H., Ilcuxonorms TBOpdUeckoro mpomecca B apxurekrype u amsaitne, ®I'bOY BIIO
«MI'CVY», Bectauk MI'CY, 5/2013, ctp. 239-248

5. Cranum paszpabotku. EnuHas cuctemMa KOHCTPYKTOPCKOM AOKYMEHTAalUWMH. MeXIyrocyaapCTBEHHBIN
Cranmapt, YK 62(084.11):006,354, I'pynma ES52, Wznanue (aBryct 2007t.) ¢ U3menenusimu Nel,2,
yrBepxaAeHHbIMU B utoHe 2006r. (MY C Nel0-81, 9-2006)

6. Lorraine Uhlaner, Mike Wright, Morten Huse. Private Firms and Corporate Governance: An Integrated
Economic and Management Perspective, Small Business Economics (2007) 29:225-241, DOI
10.1007/s11187-006-9032-z

7. Guo Y.M., Xin Y.L., Zhong M.Q., Wang T., Zhang W. The Design of High Rise Building Structure
Based on BIM Model // AGRO FOOD INDUSTRY HI-TECH. 2017. Vol. 28. Iss.3. P. 2530-2534.

8. Bibbings H., Bieluga P.A, Mills C. Enhancing creativity and independent learning of architectural
technology students through the use of a real ife design competition module Archnet-IJAR // International
Journal of Architectural Research. 2018. Vol.12. Iss.1. P. 376-387.

References

1. Prugova A.V., Matvejuk O.V. Zhiznennyj cikl kak objekt sistemy upravlenija proektom.
POKOLENIE BUDUShhEGO: Vzgljad molodyh uchenyh. Sbornik nauchnyh statej. 3-j Mezhdunarodnoj
molodezhnoj nauchnoj konferencii. Str.189-192

2. Bushuev S.D., Bushueva N.S., Babaev L.A., Jakovenko V.B., Grisha E.V., Dzjuba S.V., Vojtenko
A.S., Kreativnye tehnologii upravlenija proektami i programmami: Monografija. — K.: «Sammit-Kniga»,
2010. —768s.: il.

3. A. E. Abdullabeyli. Memarliq muhitinin muxtelif faktorlara gore sistemli xususiyyetlerinin analizi.
Azerbaycan Muhendislik Akademiyasinin Xeberlari, iyul-sentyabr 2017, Cild9, Ne3, s.111-117

4. Tkachev V.N., Psihologija tvorcheskogo processa v arhitekture i dizajne, FGBOU VPO «MGSU»,
Vestnik MGSU, 5/2013, str. 239-248

5. Stadii razrabotki. Edinaja sistema konstruktorskoj dokumentacii. Mezhdugosudarstvennyj Standart,
UDK 62(084.11):006,354, Gruppa E52, Izdanie (avgust 2007g.) s Izmenenijami Nel,2, utverzhdennymi v
june 2006g. (IUS Ne10-81, 9-2006)

6. Lorraine Uhlaner, Mike Wright, Morten Huse. Private Firms and Corporate Governance: An Integrated
Economic and Management Perspective, Small Business Economics(2007) 29:225-241,DOI
10.1007/s11187-006-9032-z Guo Y.M., Xin Y.L., Zhong M.Q., Wang T., Zhang W. The Design of High
Rise Building Structure Based on BIM Model // AGRO FOOD INDUSTRY HI-TECH. 2017. Vol. 28.
Iss.3. P. 2530-2534.

7. Bibbings H., Bieluga P.A, Mills C. Enhancing creativity and independent learning of architectural
technology students through the use of a real ife design competition module Archnet-IJAR // International
Journal of Architectural Research. 2018. Vol.12. Iss.1. P. 376-387.

Redaksiyaya daxil olma/Received 24.08.2018
Capa gobul olunma/Accepted for publication 24.09.2018


mailto:nicat_badalov@mail.ru
mailto:nicat_badalov@mail.ru

Elmi asorlor Memarhq Scientific works, Architecture,2018, N2

YASAYIS MUHITINDO ISTIFADO EDILON XOBOR VASITOLORININ FORMALASMA VO
INKiSAF MORHOLOLORI

Badoslova Firuzas Tofiq qiz1- assistent, «Dizayn» kafedrasi, AzMIU, nicat_badalov@mail.ru

Annotasiya. Vizual informasiya vasitalori godim kulturoloji baglarla tarixi koklors baghdir. Bu isarslor
tarix boyu inkisaf edorak miixtalif yollardan ke¢misdir. Bu yol ilk qaya tasvirlerindon baslayaraq miixtslif
ornamentlorlo ovozlonmisdir. Belo ki, tarixi tikililordo 6z oksini tapan miixtolif siijetli sabokolor
ornamentlor ddvriiniin vizual kommunikasiyas1 adlana biler. Tarix boyu vizual kommunikasiyalar
insanlara aktiv tosir ederak hayatimiza daxil olub.

Acar soz: tarix, xobar vasitalari, vizual kommunikasiya elementlori

FORMATION AND DEVELOPMENT PROCEDURES OF THE NEWS OBJECTS USED IN
LIFE EXPOSURE

Badalova Firuza Tofig — assistant, department of Design, Azerbaijan University of Architecture and
Construction, nicat_badalov@mail.ru

Abstract. Visual information means with ancient cultural bonds dates to the old history. These graphic
descriptions have developed through long history. They first appeared on the rocks and then turned out to
be substituted with different ornaments. The sets with different plots reflected on the old monumental
buildings can be called the visual communication of ornaments’ period. The visual communication has
always affected the life of a human being and turned out to be an indivisible part of our life.

Keywords: history, news of accidents, visual communication elements

Azorbaycanin qodim moskon yerlorindo miidafio qurgulart vo qala sohorlori tohlilinds sifahi
xoborlomo isarolori vo elementlori haqqinda agiglamalar ¢oxdur. Lakin bu problem diinyavi rol
oynadigindan  diinyovi mahiyyat dasiyan inkisaf tofokkiiriiniin  kontekstindo  baxilmalidir.
Vizual informasiya modoni miihiti formalagdiraraq malumatlarin Gtiiriilmasini tomin edan bir vasitadir. Bu
giin vizual informasiya godim vo orta asr maskanlorinds istifado olunan isaralorlo deyil, miiasir soharin
giindominds duran fundamental informasiya nazariyyasi kimi dork edilmaslidir. Vizual informasiya estetik
baximdan gohar miihitindo sonot yaradiciligi kimi diizgiin yerlasdirilmolidir. Vizual informasiya vo
kommunikasiya vasitalori godim tarixi kegmisla bagli oldugundan onu insanlarin vahid kosfi saymaq
olmaz. Ciinki holo ¢ox gadim zamanlardan insanlar real {insiyyat ii¢iin sorti isarolorden istifads edirdilor
[1]. Uzaq kegmisdo isarslor xabor vo soz otiiriicii vasite kimi informasiya dasiyicilar1 arasinda liderlik
edirdi. Bu isaralars qaya iizerinda cizilmig rasmlari, cizgilori misal ¢akmok olar.

Isaralori sistemli sokildo arasdirdigda molum olur ki, ohali artdiqgca davamli yasayis yerlorindo
okingilik, baliggiliq, oveulug, heyvandarliq, sonatkarliq vo s. saholer inkisaf edirdi. Insan formalasdirdig
miihitin vo soraitin dyronilmesino coxlu giic vo vaxt sorf edirdi. Inkisafi siirotlondirmok mogsadilo
miiayyan isara qruplari icad edildi. Bu, madoni miihitin formalagmasina, tadricon milli madani proseslarin
inkisafina tokan verdi. Formalagsmaqda olan ilk goraitdo rahatliq meyar1 6nomli idi. Monavi rahatliq
artdiqca sosial madoni yasamin oasasini tagkil edon magamlarin goloms alinmasina ehtiyac ¢oxalirdi. Bu
0ziinii qurulan memarliq miihitinin formalasmasinda gostarmokls, salinan soharlarin plan, mokan se¢imina
ds tosir edirdi. Bu masaloyas tarixi kasimds baxsaq comiyyatin inkisaf marhalolorini 5 dovrs bolmak olar:
1) b.e.a. dovr b.e, 2) ilkin asrlar, 3) orta asrlar, 4) XIX-XX asrlorin avvalari, 5) miiasir zaman.

Bu morhololordo comiyyat tarixo elm saholorinin daxil edilmasi soboabindon informasiya ilo daha
¢ox yiiklonmaya bagladi. Bu formalarin diizgiin oxunmasi daha vacib sayildi. Buna istinaden geyd eda
bilerik ki, ibtidai dovrds, isarsler, cizgilor, rosmler insanlarin yaratdigi ilk qrafik tesvirler idi. Qrafik
tasvirlar rosmlords vo matn formasinda hondasi elementlordan togkil edilirdi [2].

Orta asrlorin vizual goriintiileri 6zlinli klassik memarliq niimunalarinin calbedici forma tagkilinda
vo zamaninin madoni, bagari vo milli baxislarinda 6ziinii gostors bilir. Masalen: orta asrlorden ¢ox-cox
gabagqlarda vizual formalar Misirde, Yunanistanda, Romada, Mesopatamiya va s. 6lkalards inkisaf yoluna
godom qoymusdur. “Tarixi marhalalarin bir-birini avaz etmasi antik dévrde Qadim Yunanistan va Qadim
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Roma memarliq miihitinin funksional, konstruktiv vo estetik tolablorinin miirokkoblogmosi prosesini
yaratmigdir” [2]. Bu masaloni Azarbaycan, o ciimlodon Baki sohori timsalinda tohlil etsok gorarik ki, Qarb
va Sarq Olkalerinds oldugu kimi Azaerbaycan orazisinde do insanin ilk masguliyyati yigiciliq va oveuluq
olmusdur. Buna sobab Azorbaycanda miilayim vo olverigli soraitin tosirindon formalasan miihitin
yaranmasidir. Aparilan ¢oxsayli arxeoloji qazintilar gostarir ki, tapilan maddi vo monavi doyari olan amok
alotlori, bozok asyalari, moigat asyalari on osas iso memarliq niimunalori asl informasiya dastyicilaridir.
Masalon: 1.5 milyon il 6nce (Fiizulide) insanlarin moskunlasdigi, stiurlu surotds yasamaq ve qurmaq
ehtiyaclarina uygun formaya salinan Azix magarasidir. Burada rast golinon cizgilori ilk memarliq
dasiyicis1 kimi qeyd eds bilerik. Qaya cizgilorinin xarici gorkomi, ov sohnalori, masguliyyatlor va s.
tosvirlorinin paleolit dovriine aid oldugu askar olunmusdur.

Beloliklo demok olar ki, sado formada olsa da, godim insanlarin monimsomo tosarriifatindan
istehsal tosorriifatina ke¢cmosi Mezolit dovriine tosadiif edir. Bu dovre aid Qobustan qayalarinda “ovsun
totem inamlarini, dini ayinlori, ov sohnalarini oks etdiron rosmlor tosvir edilmisdir” [3]. Sonralar slverisli
orazilords salinan daimi yurdlar kicik 6l¢iilii ¢iy korpicden tikilirdi. Evin ortasinda va ya divar kiinciinde
ocaq qurulurdu. Diismandon qorunmaq maqsadi ilo miidafis divarlar tikilirdi. Erken tunc (e.2.IV min. 1T
yarisi III min. sonuna kimi) dovriine aid tapintilarda Qarabag, Nax¢ivan, Qobustan, Xagmaz, Qazax vo s.
soharlorde Kiir-Araz modaniyyati saciyyovi idi [1]. Dairovi sokilds tikilon evlor yarim qazma, das
biinovrali, bazilori gubuqdan hoériilmiisdiir. Divarlar suvanaraq ¢iy ve bismis korpicle insa olunurdu.
Sivilizasiyanin inkigafi ibadatgahlarin tikintisina zomin yaratdi. “Bels ibadotgahlara Qazaxda Babadorvis,
Naxcivanda Kiiltops diisorgasi otrafinda rast golinmisdir” [4]. Borabarsizliyin hokm siirdiiyii orta tunc
dovriinds tayfalar arasinda genislonon slagslor yasayis moskonlorinin boyiimasine vo miidafis divarlari ilo
ohatolonmosino sobab olmusdur. Oldo olunan maddi dolillords ohalinin dini inamlari, adst ananoalori
0z oksini hondosi formali naxislarda, miixtolif rosmlords, qaya tosvirlorinds tapirdi. Hondoasi formali
naxislar, miixtalif rosmlor, qaya tosvirlori godim insanin inanclarini oks etdiron vasitolordir.

Belo ki, yaziinformasiya vasitosi olsa da, o,uzun vo miirokkob yol kegib tokmillosorok
comiyyatin olaqe tofokkiiriiniin inkisafina, fikirlorin izahina tesir edoerok bu giin tolob olunan iinsiyyat
vasitosino ¢evrilmigdir. Lakin isarolorin komoyi ilo miinasibotlorin qurulmasit yegano kosf
deyil. Isarolorin yaranmasindan cox-cox avvaller iinsiyyetin qurulmasinda miicorrod fiqur N
damga novlarindon istifade edilirdi. Qoadim goharlordo vizual xobor dasiyict vasitolor arasinda isarslor
xiisusi bir mona kasb edirdi. Lakin inkisaf prossesi dofolarlo 6z forma toqdimatini va yerlogsma prinsipini
doyismis, forqli qruplagmasini va fordi yerlosmo tisulunu toyin etmisdi. Qeyd etmoliyik ki, bu isarslor
sisteminin on milkommali piktogramlar idi. Ciinki onlar bdyiik bir tarixi hadiseni ifads eds bilirdi.
Bozilarinin tarixi tokca sokillarin sistemlasdirilmasi ilo gostarilirdi.

Mlor otdiikco ayri-ayr isaralori yazi daha mitkommol sozlor ilo avoz etdi. Onlar1 miioyyen qrafiki koda
cevirdi. Lakin insanlarin yaratdigi qrafiki kodlar miixtalif idi (sokil la,b, 2). Qaya vo magaralardaki
rosmlari buna misal ¢cokmoak olar. Bu insan fiqurlari, agya tasviri, heyvan tasviri va s.

Tarixi tohlillor gostarir ki, vizual informasiya insanlarin hayat torzi, mosguliyyati haqqinda xeyli
molumatlar catdirmisdar. Illarlo insan tofokkiiriinde giiclonan vizual informasiya morhoalolorla inkisaf etmis
vo miiasir dovrde daha tesssiiratli olmusdur. Bununla yanasi gsohar moadoniyyatinin formalasmasinda
vizual informasiya ¢ox bdyiik rol oynamaqgdadir. Bu sababla vizual informasiyanin togkili prinsiplari ila
tanis olmaq vacibdir. Dizaynda miiasir layiholondirmonin totbiq edilms {iisullarinin yeni metodlarinin
tapilmasi ii¢lin tarixin zongin tocriibasino ekskursiya etmok énomlidir.

Vizual informasiya uzun vo miirokkab yol ke¢so do he¢ do daimi olmamusdir. Hor¢ond ki, bu
isaralordon ¢ox oncalor insan vizual tinsiyyat ticiin real obrazlardan vo miicarrad yaratdiqlan fiqurlardan,
soma cisimlarinden istifads edirdi. Uzun iller xabar-informasiya otiiriictilori kimi (yazili, sifahi, sos, jest
va s.) isaralar an mitkommal va dayismayan vasito kimi galmaqda idi [5].

On gaodim vo miigaddas igarolordon biri agac sayilirdi. O, insanin qadir olmayan giiciina, yani
homiso inkisaf edib borpa olunmasi qilivvesine malik idi. Vizual isarslor gobilolor arasinda hom do
iinsiyyat ticarat dili idi. Onlarin bazilari insan simasinda va ya qgabils basg¢isinin sifatinde hakk olunaraq
giiclli, qivvatli olduguna isars edirdi. Belo ki, grafiki kodu dilsiz, lakin grafik ifadsli isarolor saymaq
olar.Tadricon isarslor miioyyon qrafiki kod toskil edon isaroys ¢evrildi. Hotta magaralarda insan
isarolordon ibarat olifba yaratmaga calisirdi.
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Sakil 1. a) Bizon va onun 6ldiirdiiyii insan, b) Qobustan qaya tesvirlari

Bozon kodlar daha mitkommal forma olaraq hondasi fiqur kimi (dairs, diiz xott) insan hayatinin
mifoloji baslangic dialektikasini oks etdirir. Isaro sisteminin todgiqat¢ilarindan biri (iranli alim Abelane)
tokid edir ki, bu isaralor (cizgili tasvirlar vo s.) sitayisi ifade edon vasito kimi insanlar torafindon ilahiyyata
olan hormat gostaricisidir. Bu ciir cizgi isarslorini domir dovriine aid etmok olar. Baxmayaraq ki, ondan
ovvalki erada (iist paleolitds) indiki Fransanin orazilorinde coxsayli das vo siimiik “plastinkalar” va
miixtalif bazok ogyalari tapilmigdir. Qadim dévrde magaralarda qaya incesonating aid isaralor, heyvan vo
insan tasvirlorinin fiqurlar birlegerok vahid bir signal — gizli dil sistemi kimi izah olunurdu. Misal olaraq,
Qobustan, Azix magaralarinda tapilan cizgilor” [4].

Fortabl vadisinde tapilan kitabalordo miixtalif xattlor, noqtolerin nizamlt qurulusu ilo yanagsi
topografik xoritoni oks etdiron niimunolors rast golmok olar.
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Sakil 2. Qobustan gayalarindaki loqoqramlarin naxisa ¢evrilmasi

Bu formada olan sistemli iinsiyyat isaralorindon Simali Amerikada hindu gabilalari do istifado
edirdi. Mosolon: Migiqan gélii yaninda vo Nyu Meksikada “horokotli tosvirlor” sokillor askarlanmisdi. Ink
gobilalerinds iss haqiqi harflor ticarat miibadilolorinds doyis-diiylisde istifado edilirdi. Alyaskanin yerli
ohalisi piktogramui togkil edon grafik, iinsiyyat va oalago sistemindo, sagdan sola yazidan istifads edirdi. Bu
ciir yazidan istifads qadim misir ve yunanlarda genis yayilmisdir.

Qeyd etmak lazimdir ki, sonraki marhalolords yiizilliklar boyu yazi se¢imi dini xadimlar torafinden
primitiv formali kitablarda 6z oksini tapirdi. Todricon bu izahlar tarixi obrazlarda cox tobogoli
piktoqramlar formasinda osl sonato cevrildi. Masalon: XV osrdo asketlorin gobilo arasinda istifada
etdiklori “Remesok Tellekiano Kodeksindon” istifado olunurdusa, Simali Amerika hindular1 arasinda
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stiratli iinsiyyat ticiin daha sade kodlagma fisulu istifade olunurdu. Masolon: tiistii, od masallori kimi
isaralor uzaq mesafoys Gtiiriilon xabor va sas signallar kimi istifado olunur.

Comiyyatin inkisafinda piktoqramlarin istifade dairesinin genislondirilmasi zaruri bir hala ¢evrildi,
onlar signal kimi kicik ol¢iilii olsalar da, monaca daha shomiyystli idiler. Ciinki onlar artiq obrazli
informasiya monasi alirdi. O zaman onun ii¢ tipi méveud idi:

1. naturalist isaralor. siluet soklindo, tez yadda qalan va bir monada izah olunan.

2. izaha ehtiyaci olmayan isaralor (yoni yol signallarini, girig-¢ixis1 géstaran isaralor va s.).

3. informasiyaya sxematik obraz veron. Onlar miicorrad isaralor kimi togkil olunan vo 06z
funksiyalarin1 ola yerino yetiron isarolordir. Lakin onlar rong calarlarina goro do bir-birindon ¢ox
forglonirlar. Qeyd etmaoliyik ki, vizual vasitolorin on yadda qalani beynolxalq informasiya novii olan
piktoqramlardir.

Bu XIX oasrdo bir rahibin icad etdiyi isare novii idi (menast iso dilsiz, dinmaz). Bu ciir danisiq
formasi hal-hazirda karlar arasinda istifado olunur. Tacriibo gostorir ki, miiasir dovrde isars dili on
miitkommal olags vasitasi olaraq qalir vo effektli bir sistem toskil edir. 1843-cii ildo Semuel Mozze, Kuk
Veliston uzaq slagoni yaradan elektrik aparatlarini niimayis etdilor. Lakin on tokmillogdirilmis isara
formas1 toqdimati bodii xarito idi. O, tosvir formasinda real hoyati gostorir vo insanin daimi talabi olan
maokanda istigamatlonmak arzusunu yerina yetirirdi. Bu nov isarslor qrafiki kod kimi insanlarin miicorrad
tofokkiir qabiliyyatini inkisaf etdirirdi. Beloliklo obrazli isarslor todricon piktoqrafik simvollara ¢evrilorok
miixtolif Olkolorin gerblorini, dini simvollarini zaman doyisiminds gorti isarolors dondordi [5]. Bu
sababdon vizual informasiya tip vo vasitolori gohor miihitinin hocm-mokan struktur qurulusunda istirak
edon kommunikasiya vasitalori kimi bir neco moévgedon agiglanmalidir.

Alman filosofu K. Yaspersin incasonato aid geydlerinde kommunikasiya, hoyat torzi goraitindon
asili olaraq diinyavi iinsiyyot xarakteri alan vasito kimi verilmisdir. O, hesab edirdi ki, informativ
comiyyatdo kommunikasiyalar ancaq azad sokilds toskil edilmolidir. Bu halda kommunikasiyalar sarbast
va forqli hallars nail ola biler. Qeyd etmok lazimdir ki, sohor miihitinde informasiyan1 miixtalif formada
togdim etmok olar (motn, dil ifadssi, tosvir va rogam). Memarliqda iso oksino formani vo materiali oks
etdiron vasitolorls yanasi estetik cohatlori gdstoron molumatlara digqet yetirilir. Masolon: slagolondirmoa
sisteminds informasiya melumatlar1 eyni zamanda otiiriicii, qabuledici vo alici rolunda istirak eds bilir.
Bunun ii¢iin bir nego maraqli isul secilir: molumatlar sorti olaraq ¢ox kigildilmis bir informasiya blokunun
torkibinda verilirdi. Memarliq yaradiciliginda 6ziinii tam basqa tozahiirds tapir vo bu halda ustiinliik
homigo memarliq asarlorinds oks olunan informasiya vasitslarins verilir. Ciinki onlar hacmdas sapslonarak,
timumilikds miikommoal vo tamamlanmig bir formanin yaradilmasimna imkan verir. O, 6zinii forma
qurulusunda, hacmin memarliq hallinds va badii tartibatinda gostarir. Saharin biitiin sahalarini shata edon
badii layihslondirmenin tortibat formalar1 hals ds layigincs togdim edilmomisdir.

Informasiya vasitolorinin memarliq tortibat1 deyil, eyni zamanda psixoloji tosir dairasinin genis
olmasi1 elmi istiqgamatlors vo riyazi osaslara malikdir. Bu iso onlarin riyazi iisullarinin informasiya
saholorinin  hiidudsuz  olmasim1  agkarlayir. Klod Sennon bir  alim  kimi informasiyanin diizgiin
dork edilmosini tolob edir. O, diinya monzorasinin izahmni nozeri cohatdon belo verir: “Informasiya hom
miioyyan, hom do geyri-toyinli ola bilor. Ciinki o, hom oxsar, hom do forglilik xiisusiyyotino malikdir
”.Bu sobablo vizual informasiya vasitolorinin - hocm-mokan  qurulusunda bir ne¢o  mévgedon
agiglanmasi daha diizglin olardi. Kommunikasiyan1 olagqo, Xxobor anlayist kimi qobul etsok, onda
insanin bogari doyarini dork edorak, onun sosial tarixinds yerini toyin edo bilorik. Zaman 6tdiikco
soharlarin inkisaf etmis soraitinde ohalinin kommunikativ {insiyyati ii¢lin lazim olan informasiyanin rolu
artirdi. informasiyanin 6tiiriilmosinda artiq memarliq vo badii-estetik elementlorinin totbiq edilmasi tolob
olunurdu. Madoniyyatin paradigmi-boyiik bir semiotik cohato c¢evrilirdi. Bundan olave, informasiya
vasitalari geniglondikco comiyyatin madoni soviyyasi do artir vo 0Oziinii artiq semiotik bir goérkomdo
gostarir.

XI-XII asrlorde Azerbaycan memarliq miihitinin formalagsmasinda vizual informasiya dasiyicilari
Oziina moaxsus yer tuturdu. Sads vo assimmetrik kompozisiyalardan toskil edilon informasiya vasitalari
Sirvan, Abseron memarligia aid tikililorde rast golinirdi. Osas tikinti materiali shang, sirli kerpicdon
oldugundan burada saya hondesi elementlordon ibarot memarliq dekorundan istifado olunurdu. Lakin
bunlarm qaris1q horgii névleri do movcud idi.
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Dasla karpicin birgs isladilmasi ils tikilon Aran memarliq abidelori qgamatli kompozisiyanin daha
zorif ayrintilart va inco gorkomi ilo Sirvan memarliq niimunslorindon segilirdi [4]. Aragsdirmalara asason
geyd eda bilarik ki, XI-XIII asrlor Azarbaycan memarliginda yaranan yeni qiilloli tiirba, konstruktivliys
(tag ortiiklii merkezi dayaq sistemli, iki gatli giinbazli), memarliq elementlorindan olan bas tag, dairovi
minarolordon, sirli das, hondasi elementlordon toskil olunan ornamentlorin istifadosi daha genis viisat
almaga bagladi. Bu memarligin informativ glicliniin yiiksok soviyyesini gosterir. Sohorin bozi
ayalatlarinds olan bu ciir memarliq niimunslari dovriimiizedak 6zilinli qoruyub saxlaya bilmisdir.

Beloliklo tocriibo  gostorir ki, isarolor godim zamanlardan dayaniqligmi tosdiq etso do
comiyyatin molumatlandirilmasinda komokgi  vasito olmamugdir.  Isarolor  zaman  gercokliyindo
he¢ zaman toyinat xiisusiyyatini itirmemis vo itirmoyan vizual qavranilmada daha tosir edici olmusdur
(od, tiistii, sas, ehtiram hoarakati vo s.).

Notica. Vizual informasiya vo kommunikasiya vasitolori qodim  tarixi ke¢misglo
bagli oldugundan onu insanlarin vahid kesfi saymaq olmaz. Holo ¢ox qodim zamanlarda insanlar real
linsiyyat li¢iin sorti igsaralordon istifads edirdilor. Uzaq ke¢gmisdo xabar vo informasiya dastyicilari arasinda
isarolor liderlik edirdi. Bu sababdon onlari sistem togkilinds universal vasita saymagq olar.

Tarixi tohlillor gosterir ki, vizual toffokiir giiclonir vo morhalslor bir-birini ovoz etdikco istor-
istomoaz sohaor miihitinds vizual madoniyyati tomsil edon informasiya isars vasitolori daha toassiiratlt olur.
Bu sobobdon onlarin togkili prinsiplari ilo tanis olub, dizayn baximindan miiasir layiholondirmads totbiq
edilmo iisullarinin tapilmasi 6nomlidir. Beloliklo sohor miihitinds informasiyani miixtslif forma vo
molumatlarda toqdim etmak olar (matn, dil ifadssi, tosvir vo roqam). Belslikla, qeyd eds bilarik ki, vizual
informasiya Azorbaycanin qadim vo orta osr klassikk memarliq niimunslorinde  asas
rol oynamigdir. Calbedici forma toskilindo zamaninin modoni, bogori vo milli baxiglar sistemini
0ziindo birlosdirmisdir. XI-XII ~osrlordo  Azorbaycan memarliq miihitinin formalagmasinda vizual
informasiya dastyicilar1 6ziinomoxsus yer tutur. Vizual isarslor regionlarin vo sohorlorin  sosial
vaziyyatinds holledici rol oynayird.
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IQLIMIN MEMARLIQ VO SOHORSALMADA TOZAHURU

Oliyev Ilgar Oruc oglu- bas misllim, “Memarliq layihslendirilmasi vo sohorsalma” kafedrast,
AzMIU, i.aliyev@architecture.az

Annotasiya. Insan foaliyyatina tosir edon vacib aspektlordon biri memarliqgda vo sohorsalma
yaradiciliginda oks olunmus iglimdir. Digor torafdon, iglim tobiatlo insan
arasinda olagolondirici vasitadir vo coxtorofli qaydada, istigamot, temperatur vo kiilok rejimini
ifado edir. Eyni zamanda da giinos tosirinds memarliq tikililorinin insolyasiyasini
vo mokanin aerasiyasimt  togkil  edir.  Moqalodo  gohor  orazilorinin  funksional-
planlasdirma zonalagdirmasina, binalarin yerlosmasino vo qruplasmasina, yasayis montogolorinin
memarlig-hocmi hallins kiilayin tosir deracasi daha otrafli tosvir edilmisdir.

Acar sozlar: iqlim, insolyasiya, memarliq, otaq, is1q-kolgo

CLIMATE REFLECTION IN ARCHITECTURE AND TOWN PLANNING

Aliyev Ilgar Oruj- senior lecturer, department of Architectural design and urban planning,
Azerbaijan University of Architecture and Construction, i.aliyev @architecture.az

Abstract. One of the important aspects influencing a human activity is the climate reflected in
the architecture and town-planning creativity. Otherwise, being a link between nature and the
human, the climate expresses the multilinear rule, direction, temperature and wind condition.
Simultaneously the sun organizes insolation and aeration of rooms in architectural structures. The
article deals with the influence of wind on functional and planning zoning of urban areas, on
allocation and grouping of buildings, on the architectural-volumetric decision of living
accommodation. Here is noted the special role of climate in settlement of ecological processes of
the habitat, for the purpose of creation of comfortable conditions for housing, work and life.
Keywords: climate, insolation, architecture, accommodation, light, shade

Mogalonin asas mogsadi iqlimin bir zoruri amil kimi yasayis montogoalorinin memarlig-
planlagsma masaloalori hallinds rolunu gostormok vo ondan hansi yol ilo daha somarali istifado
edilmosini gostormokdir. Insan faaliyyatinin on vacib aspektlorindon biri iglimdir ki, onun on
giiclii tosiri 6ziinli memarlig-planlasdirmada gostorir. Digor torafdon, iglim hom do “insan-tobiot”
tinsiyyotindo baglayic1 vasito olaraq onlarin arasinda hom do oks-tosir qlivvasine malikdir. Belo
ki, iglim-havanin ¢oxillik qaydal1 istigamatini, kiiloyi vo temperaturu bildiran iinsiir kimi, hom do
komfortluq baximindan hor hansi bir tikintinin rasionalliginin osasinda duraraq, onun giinogo
istigamotlondirilma doracasini (insolyasiya vo aerasiyani) bildiron tikintinin 6lgiilorinds,
konstruktiv nisbatliyindo 6ziinii bildiron bir vasitadir. Bu noqteyi-nozordon, sohorsalma sahasindo
do orazinin iglimo gors rayonlasdirilmasi tikintilorin memarliq tipoloji cohastlorindon biridir vo
otaqlarin isiglanmast ilo yanasi onun sanitar-gigiyenik soraitini do toyin edo bilir. iglim tikintinin
iqtisadi funksiyasina tosir gostormaklo barabar, ham do estetik va ekoloji rol oynayir, ¢linki o,
oziinli mokan strukturunda gostordiyi kimi, otaq vo qapali yerlogsmolorinds do insolyasiya
mosalalari hallinds foal istirak edir. Onun tosir dairasini Baki sohari soraitino samil etsok Bakinin
ilkin formalasma morhololorinds, yoni “Icori sohor” qalasinda iglimin no doracodo nozoro
alimmasi goriiniir [1].

Hamiya molumdur ki, Baki qalasi Xozorin qorb sahilinin kicik bir korfozindo
yerlosdirilmasi, bir ¢ox cohatdon mohz amfiteatr strukturu noqteyi-nozordon secilmisdir ki, simal
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kiiloklori onun relyefinin yiiksokliklorinds {iziiasag1 (conuba) torof osmosi sayasinda sohorin
yerlosdiyi otoklori homiso kiiloklor tosirinds saxlamis vo isti movsiim giinlorinds yararlt havali
olmus vo ohalini bu cohotdon qane etmisdir. Digor torafdon, yar1 radial-siiavi mohallo
qurulusunda insan qalanin demak olar ki, hor bir gusosinda, giinos-kolgs nisbatliyinin diizgiin
tonzimlonmasi sayasinda 6ziinii komfortlu hiss edir, yoni burada aerasiya-insolyasiya iinsiyyati
barabar tosirli bir faktora ¢evrilorak yerli ohalinin bu talablorina cavab verir.

Orta osrlordon sonra Bakinin iqtisadi amili inkisaf tosirindon 6z sorhodlorini xeyli
geniglondirso do, galadan xaric orazilorin tikinti xarakterindo yeni tikinti prinsipinin nisboton
gozlonilmasi sobabindon six tikinti hesabmna, yeni monumental tikintilor onun obrazini
gonaotboxs etmisdir. Bu prinsipi Bakinin sonraki morkozi planlasma rayonunun kvartallar
sobokosindo do saxlamaga calismislar, sonralar bu kigik ol¢iilii kvartal tikinti isulundan yaranan
vo qapal1 hoyatli yasayis komplekslori vo aralarinda olan dar kiigolor sobokasi ilo birlikdo buna
borast qazandiran bir forma yaratmigdir. Lakin bunun oks torofini biz Sumgqayit sohorinin
planlasdirma strukturunda goriiriik, burada biz genis magistrallar sobokasi, genis hoyatli yasayis
kvartallarinin movcudlugunda giiclii simal kiiloklori tesirinde komfortluq saviyyesinin asagi
diismosini goriiriikk. Demali, kiiloklors agiqliq he¢ do homiss 6ziinii dogrultmur va artiq tokrarliq
oksino ziyan veran bir gorto cevrilir. Bu soraitdo mokan azadliginin keyfiyyat doracasi he¢ do
yilksok olmur vo ancaq yeni material, konstruksiyalar vo yeni texniki formalarin ixtirasi
gavramema ganunlari tabeliyindo memarin 6z yaradici iisulu kimi qabaqcil yerlordon birini tutur.

Bunlarin sirasinda komfortlugu bildiron vo doyarlondiron insolyasiyadir ki, o, iglim
faktorunun tomolindo durur. Insolyasiyanin yararli vo uzunmiiddotli olmasi fasadlarin
miistovilorindon asili olaraq binalarin planlasdirma qurulusunu toyin edir (kvadrat-bolgiili,
radial-stiavi, xotti vo daginiq strukturlu olmasi). Lakin miiasir zaman toloabinds bir ¢ox yiiksak
mortaboli binalarda bir lift-pillokon gofosino 5-8 monzil ¢ixdigi halda monzillorin bozilorindo
otaqglar iki torofli kiiloklonmadon mohrum olur vo ancaq kondisionerlorin varligi ilo tonzimlona
bilir. Belo ki, Baki soraitindo simal qiitbiino baxan otaqlarda insolyasiya artiqligi, qorbo baxan
otaglarda iso aerasiya artiqghigi komfortluq dorocssini xeyli asagi salir. Ona goro do Baki
soharindo on yaxs1 istigamat bina {i¢iin conub-gorq istigamati sayilir [2]. Digor torafdon son illorin
tikintilorinin  planlagmasinda bu sohvi aradan qaldirmaq mogsadilo binalarin  diizgiin
cohatlonmasinag xiisusi digqet yetirilir vo giinosdon qorunma qurgular1 vo konstruktiv elementlor
vasitolori istifado edilir.

Mohz Baki sohori soraitindo iglim masalolorinin hollindo giinasdon gorunma bir vacib
gostorici kimi, hamiso diqget markozinde olmalidir, ¢linki o, funksional masalslora miidaxilasile
yanast, hom do 6z tasirini ekoloji, estetik vo gigiyenik masalalorin hallinds do gostarir. Bu tizdon
binada konstruktiv elementlor seciminds, hom do material se¢iminda belo otrafdaki miihitin iglim
soraiti nozoro alinmali, onun miisbot toroflorindon bohrolonorok, monfi tosir dairosi
mohdudlagdirilmahidir. Bir fakti da qeyd etmok istordik ki, yasayis binalar1 istisna olmagqla
coxsayli ictima-xidmat binalarinda genis vitrinli pancaralorin verilmasi ¢ox vaxt slava xarclar,
yoni xiisusi siia udan ekranlarin togkil edilmosini tolob edir. Bu halda divar materiallarinin siiso
ilo ovoz edilmasi hesabina konstruksiyanin yiingiillosdirilmasi miimkiin olur vo ya istiliyi udan,
is181 paylasdiran siisolorin istifadasi is1q keyfiyyatinin yiiksolmasino miisbat tosir edir, ona gora
layihagi gorok kiilokdon, temperaturdan vo nomliyin tonzimlondirilmasindon diizgiin istifads eds
bilsin. Bunu ayliq rejimi diizgiin toyin edon kiiloklor torunun gostaricilari bildirir, hansi ki, hor bir
soharin funksional zonalasma toyinindo vacib amil kimi istirak edir vo sonaye miiossisolorinin
ziyanliligimi azaldib aradan qaldirilmasini tomin edir. Mashur alim Vitruvi demigkon, “soyuq
kiiloklor insana manfi tosir gostarir, isti kiiloklor sohhati pislosdirir, brizlar is9, yoni nomli kiilok
ziyan verandi”. Ona gora binalara qars1 kiiloklor Gtiirlilmomalidir, daha yaxsist bina kiinclorino
cirpilib-paylanmasidir [3]. Masalon, Orab 6lkslorinds pancars siisalari ancaq divar qalinliginin i¢
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torofindo togkil edir ki, giinos siliast sina bilsin basqa halda Abseron kondlorin hoyatlorin giris
darvazalar1 he¢ zaman giiclii kiiloklor ason torafds deyil, yan hasarlarda toskil olunur. Tacriibs do
gostordi ki, kiiloklonmonin bels diizgiin tonzimlonmasi voziyyatindo homiso miisbat natico verir.
Lakin temperatur komfortlugu hor bir binada onun toyinatindan asili olaraq toyin edir. Masalon,
maktob siniflorinds giinasin otaqlar1 sorqden isiqlandirilmasi diizgiin sayilirsa, simala ¢ixan panel
evlordo iso divarlarin kiflonmosi, nomli olmasi doniz torafdon ason nomli kiiloyin tasirindon
omolo golir. Bunun garsisini almaq moagsadilo son zamanlar texnoloji proseslorden kegon
izolyasiya materiallarin1 simal fasadlara ¢okirlor.

Monzillarin kiiloklonmosindon fikir sdylodikde miitloq onlarin planlasma sxemlorinin
diizglin qurulmasi1 nozoro alinir, ¢ilinki mikroiglimin normal olmasi isti iiclin otaqlarin
sorinlonmasi geco vaxtinda aparilmali, pancaralor iso bir birino oks paralel yerlosdirilmalidir ki,
ikitorofli kiiloklorin islomasi tomin oluna bilsin. Bu iizdon iglimin pozitiv tosirindon bahralonarak,
ondan diizgiin istifado edilmalidir ki, monfi tosir edon toroflorino qarsi ¢ixa bilok. Son zamanlar
yasayls binalarinin vo ofis-ictimai tikililorin fasad siigolonmasindo {i¢ qatli siisolonmao
metodundan istifads edirlor, bu da istini igcori Gtiirmoyarak, sorin havani interyerdo saxlamaga
imkan verir. Belo ki, mikroiqlimin komfortlu soraitinin tomini {i¢iin bina daxilinds ki¢ik sahali
fovvara tipli su komponentinin varligl ¢ox miisbat tosir gostorir vo havani sarinladon bir vasitoya
cevrilir [4].

Sohorsalma baximindan iso binalarin miisyyon hacm-mokan formalagmasinda mohalls,
kvartal, kiigo-dalan sobokasi qurulusunun formalasmasinda tarixon oldugu kimi, indi do iglim
komponentlori (havanin temperaturu, nomlik, yaginti, kiilok vo b.) homiso on vacib amillordon
hesab olunur. Sohor infrastrukturunda, o ciimlodon (diizbucaqli, paz, saxolonmis soboko
formasinda, xotti vo s.) planlasma qurulusunda da artiq iglim faktoru funksional amil rolunda
¢ixis edir. Bu monada conub vo Islam &lkolori soharlorinin isti iqlim soraitinde torvari
strukturlarda rast golinon ensiz ¢oxsaxoli dalan qurulusu ilk baxigsdan xaotik vo geyri-rasional
goriinsa do, onlar 6z planlagma xiisusiyyatino goro vaxtasirt glinos-kolgo yerdoyismosindo ¢ox
yararl vo zoruri bir planlagsma sistemi kimi ¢ixmigdir. Azarbaycanin kicik kond, kigik sohar vo
gosabalorinds bu struktur agiq vo daginiq qurulus aldigindan forgli tikililor bir-birindon arali
yerlosdirildiyindon, iqlim seraitinin pozitiv (dag rayonlarinda) vo neqativ (Abseronda) tosirinin
diizgiin tonzimlonmasi {i¢iin xalq memarligr niimunalorinds, yay saholorinin miixtalif istifado
formalar1 toqdim olunur. Abseron kondlorinin simal bolgesi soraitindo yerlosmis evlordo
eyvanlarin, binalarin dord torofindo do yerlosdirilmosino borast qazandirildigi halda, basqa
regionlarda ondan forqli olaraq iqlim soraitindon vo iqlim goraitinin diizgiin istifads
niimunslorindon, masalon koskin relyef soraitindo pillovar tikinti xarakterindo alt tobagodo
yerloson evlorin dam iistiindo yerlogon evlarin istirahot meydancalar1 avoz edir, lakin onlar1 yasil
cardaqlar shato edildikdo, geco vaxti yataq yerlori kimi do imkanlar olds edir.

Azorbaycanin conub bolgalarinde (Lonkoran, Masalli vo s.) alave kolgaliklorin yaradilmasi
(lom), homiso ©ziina miisbat tosdiq tapmuisdir. Umumiyyatlo, Azorbaycan soharlorinin, o
ciimlodon do Bakinin planlasma sxemindo vo Igorigohorin torvari mohollo-dalan strukturunda,
habelo miiasir zamanda da yiiksok mortobsali binalar qruplagma xarakterindo optimal iglim
soraitinin yaradilmasi, simal kiiloklorinin horokotine yol verilmosi ilo komfort soraitin
yaradilmasina boytik diqqgat yetirilir. Diizdiir, son zamanlar tikinti sixlig1 sezilacok godar artsa da,
binalarin bir-birina nisbaton siirlisdiiriilmils yerlosdirilmasi, havalanma (insolyasiya) rejiminin
saxlanilmasina komok edir. Bu monada Azarbaycanin miixtalif yerlorinde “dublali”, “giinbazli”
evlor tosokkiil tapmiglar. Demoli, ononovi tikintilordo istifado edilon ‘“ondorun” vo “birun”
istigamotlorinin istifade edilmasi saciyyavi bir xiisusiyyotdir. Onlarin sintezli istifadasi natico
etibarilo maragli vo dayaniglh memarliq obrazlar1 yaradir. Isti iqlim soraitinde isiglanmada
Oziinamaxsus bir sart olaraq memarliq hallorinin 6ziinds ifadali bir meyara ¢evilir.
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Ogor orta asrlorin axirlarinda vo XIX asrin avvalinds, yoni Bakinin six kvartal tipli tikinti
xarakterindo evlorin isiqlandirilmast qapali hoyot torofdon tikinti perimetrindo verilon
stisobondlor formasinda omolo galirdisa, (ikinci is1q monbayi kimi) miiasir binalarda daha ¢ox da
kicik gruplar (2-3 bina birlosmosindo) soklindo verildikdo yasayis evlorinin somtlogmosi
problemli bir mosoloys cevrilmigdir. Eni az olan binalarda otaqlarin ancaq bir hissasinin
komfortluq doracasi kafi olur, digor hissosinds isiqlanma artigliginda interyerlorin temperaturu
normadan artiq olur, onun naticosindo do isti giinos siialar1 daha ¢ox neqativ tosir gostorir [5].

Noticalor. Mogalonin asas naticalori kimi asagidakilar: gostormok olar:

1. Iglim sohorsalma foaliyyatinda aparici rol oynadigi kimi onlarin yasayis vo sonaye
zonalarmin qarsiliql olageliyini tosir dairasini gostara bilir. Ssharlorin plan qurulusunun qapali
va ya agiq mokanli verilmosina tominatgi olur.

2. Iqlim yasayis ev vo binalarin memarliq hollinds, bir-birina nisboton yerlosmo
xarakterindo, on asasi i¢ mokanlarinin togkilinds vo miitogokkil istigamat almasinda (ikitorofli
kiiloklonmo) boyiik tosiredici rol dasiyir.

3. Iglim hom do bio-estetik bir mona kosb edir. O mikromiihiti yumsaldir, yasilliglarin
artmasini tonzimloyir, kvartal vo ya moholls hollinds yay sahalorinin hanst doracado tosir gostora
bilmasini toyin edir. Pillovari tikinti tisulunda panoram baximindan tikintinin gérkomina xiisusi
gozoallik verir.
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YENIi SOHORLORIN LAYIHOLONDIRILMOSINDO ORAZILORIN FUNKSIONAL
ZONALASDIRMA PRINSIPLORI

Ozizov Agasalim Musa oglu- dosent, “Memarligin osaslar1” kafedrasi, AzZMIU,
agasalimmusa@gmail.com

Annotasiya. Yeni sohorlorin layihalondirilmasi prosesinds gohar arazilorinin qabaqcadan zonalasdirilmast
vacib masalalordan biridir. Orazilerin zonalasdirilmasi gohorin golocok inkisafinda, tikinti sahslorinin
secilmasindo, yasayis rayonlarinin tikinti zonalagdirmasi, gohorin ictimai morkozlorinin yerlasdirilmosi
problemlorini hall edir.

Acar sozlor: sohorsalma, funksional zonalagdirma, orazi, ictimai merkaz, yasayis rayonlari

FUNCTIONAL ZONING PRINCIPLES OF AREAS IN THE PLANNING OF NEW CITIES

Azizov Agasalim Musa- docent, department of Architecture Basics, Azerbaijan University of
Architecture and Construction, agasalimmusa@gmail.com

Abstract. Pre-zoning of urban areas in the planning process of new cities is one of the important issues.
Territorial zoning will solve the problems of future development of the city, selection of construction
sites, construction zoning of residential areas, public centers integration of the city.

Keywords: town-planning, functional zoning, territory, public centers, residential areas

Sohar iiclin orazinin secilmasi, orazinin doqiq miiayina (relyef, geologiya, hidrogeologiya, iqlim
faktorlar1 vo s.) edilmasindon sonra baslanmalidir. Tikinti {igiin sohar, kiigo vo yollarin traslagdirilmast,
yagis sularinin konarlagdirilmasi ii¢iin optimal maillik 5-50%o. togkil edir. Bu mailliklords torpaq kiitlasinin
gotiiriilmasi vo ya artirilmasi 0.5 m ¢ox olmur. Orazilards maillik 0.06-0.10 olan togdirde miiayyan torpaq
islorinin aparilmas1 magsodsuygundur, 0.10 artiq oldugu hallarda miivafiq istinad divar vo qurgularin
ingas1 vacibdir, bu da sohar tikililori ticlin alave maddi veo texniki ¢otinliklor yaradir. Orazilorde maillik
0.005 az oldugu halda yagis sularinin kenarlagdirilmasi miimkiin olmur. Sanitar talablora miivafiq tikinti
aparilan orazilorde mdvcud qrunt sularinin soviyyasi 1.2-1.5 m-don az olmamalidir. Qrunt sularmin
saviyyasi 2.5-3.0 m va tikilon binalarin zirzomilori oldugu halda - drenaj sisteminin vo ya xiisusi
hidroizds gatlarinin qurasdirilmasi lazim olur [1].

Kiigalards yol konstruksiyalariin qurasdirilmasi, qruntlarin kateqoriyalarindan, iglim soraitinden
va qrunt sularinin saviyyasindon asilidir. Topogqrafik xaritolorde su hovzalorine yaxin orazilords su basma
sarhadlorini gosterarak onlarin golacokds istifadssi ilo bagli ya qoruyucu todbirlorin goriilmasi vo ya da
timumiyyatlo bu arazilorin tikinti Uiglin yararsiz olmasi barads qorar verilmoalidir. Sohar iigiin secilon
orazilorin iqlim soraiti, relyefi, kiiloklonma rejimi vo bagqa gostaricilori sakinlorin komfort yasamasina,
rahat islomasine vo dincolmasina zomin yaratmalidir. Soharsalma layiholondirilmasinin bu marhalasi
soharin funksional elementlorinin (yasayis vo sanaye rayonlari, soharxarici nagliyyat, kommunal-anbar
zonalar1 va s.) qarsiligl yerlasdirilmasini miioyyon etmokdon ibaratdir.

Funksional zonalagma sxeminds zonalarin yalniz konturlari, qabaqcadan nazords tutulan balansa
miivafiq Olciilorino vo nogliyyat, sanitar-gigiyenik vo s. tolobloro uygun mosafolordo yerlogsmolidir.
Layiholondirilmanin sonraki morholasinds elementlorin komiyyatlori vo konfiqurasiyalart vo hamg¢inin
onlarin orazilerinin Olgiilori doyisilo vo daqiqlesdirilo biler. Bu proses onlarin golacokds sohorin bas
planinda 6z yerini tapana qador davam edo bilor. Belsliklo funksional zonalagma sohar elementlorinin
(yasay1ls vo sonaye rayonlari, nagliyyat arazilori vo s.) arazide yerlosmasini, qarsiligqlt alagelerinin vo
inkisaf istigamotlarini miioyyan edir [ 2].

Osas funksional zonalarin yerlosdirilmasi prinsiplori asagidakilardir:

Yasayis arazilori. Yasayis zonalar tikinti {i¢lin yararli, sanitar-gigiyenik talablora uygun arazilorda
nazards tutulmalidir.

Kiigo sabokasinin diizgiin trasslanmasi v tikinti islerinin rahat aparilmasi ii¢iin relyefin mailliyi
50%o ¢ox olmamalidir. Boyiik mailliyi olan orazilords kii¢olorin trasslanmasi bucaq altinda olmalidir, eyni
zamanda binalarin uzununa yerlagdirilmasinds ¢atinliklor yaranir.
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Yasayis orazilorinin segildiyi zaman komfort yasayis toloblorine riayst olunmasini tomin etmoak
magsadile - kiiloklonmo rejimino digqet yetirmok vacibdir. Bels ki, yasayis binalarimi elo yerlogsdirmok
lazimdir ki, hom optimal kiiloklonma va insolyasiya, ham da giiclii kiilokloardon qorunma taloblarine uygun
olsun. Orazinin se¢ildiyi zamani su hdvzalorinin (deniz, gol, cay) movcudluguna da fikir vermok lazimdir,
¢linki onlar yasayis zonalarinin mikroiglimina miisbat tosir gosterir. Su hovzalarinin sahillorinds yasayis
vo ictimai bina vo qurgularini, parklari, ¢imarliklori vo s. yerlosdirmoak olar. Bazon secilon orazilords bir
sira tikinti {igiin yararli olmayan sahalor olur — doralear, yarganlar, kicik topalor vo s. Bu sahalari yasayis vo
sanaye zonalar1 arasinda bir sanitar-miihafizs zonasi kimi nazars almagq olar.

Sonaye orazilori. Bu orazilordo sonaye miiossisolori vo onlarin miihondis — naqliyyat infrastrukturu,
anbarlar va basqa miithandis qurgular1 nazards tutulur. Orazilorin se¢ildiyi zaman onlarin relyefi, geoloji
durumu, enerji, su, kanalizasiya tochizati, tomizloyici qurgularinin nozords tutulmasi, senaye zonasinin
yasayis orazilori ilo qarsiliglt yerlosdirilmoasi mosalolorine digget yetirmak lazimdir. Texnoloji va
istehsalat noqteyi nozerindon yaxin olan sonaye obyektlorinin sonaye qovsaq vo rayonlarda birgs
yerlogsmosi moagsodsuygun sayilir. Belo ki, burada miihondis infrastrukturunu, naqliyyat sobokosini,
kommunal-anbar orazilorinin kooperasiyas1 miimkiin olur, lakin haddindon artiq sonaye obyektlorinin bir
mohdud orazids (sonaye qovsagi vo ya rayonu) yerlogdirilmosi do homigo magsadouygun olmur. Burada
sonaye obyektlorinin biri-birina vo yasayis zonasina menfi antropogen tasirlori ola bilor. Bu baximdan
sonaye qovsagl vo rayonunda hoddindon artiq sonaye obyektlorinin comlogmasi burada isloyonlorin
normadan ¢ox olmasina gatirib ¢ixara bilar (sanaye qovsagi va rayonda optimal is¢i qlivvasi — 30.000-don
¢ox olmamalidir).

Sonaye zonasinin vo Yyasayls orazilorinin birge yerlogsmosino digqet yetirmok — vacib
magamlardandir. Bels ki, sonayenin yasayis zonasina tasiri ohalinin yasayis torzino monfi tasir gostora
bilor. Ona gors do sonaye obyektinin yasayis zonasindan arali yerlogdirilmasi norma vo qaydalara uygun
sanitar-miihafizs toloblori ilo tonzimlonmalidir.

Sonaye miiossisasi {i¢iin orazi ayrilan zaman onun inkisafi ilo slagaedar olaraq ehtiyat zonalarinin
nazords tutulmasi vacibdir. Domir yollarina ehtiyaci olan sonaye miiassisalorinin sohor konarinda
yerlogmosinin miisbat vo monfi cohotlori do movcuddur. Belo ki, sohorin konarindan kegon magistral
domir yolu ilo sonaye miisssisasinin domir yolunun kasisdiyi naqliyyat qovsagi rahat vo mogsadsuygun
sayilir. Eyni zamanda sonaye miiassisasinin yasayis zonasindan bir qodar uzaqlagmasi is¢ilarin miiassisaya
catmasinda vaxtin itirilmosina gotirib ¢ixarir. Ona gora do sonaye zonasimin yerlosdirilmasi zamani
nisbaton ¢ox ylikdaginma va az ig¢i tolab edon sonaye miiassisalorinin gohordon qiragda, az yiikdaginma va
ekoloji noqteyi nazerindon zararsiz vo ¢ox is¢i qiivvelari tolob edon miisssisalarin soharin daxilinda
nazards tutulmasi vacibdir.

Soharkonar nagliyyat arazilori. Bildiyimiz kimi, soharlor va rayonlar arasindaki slagaler hava, su,
avtomobil vo domir yolu vasitalari ilo hoyata kegirilir. Maskunlagsma orazisinin planlasdirilma strukturuna
domir yolu sabokasinin miiayyan tasiri olur. Cox vaxt domir yolu zolagi soharin yasayis orazisini iki
hissaya bolerak sohor hoyatina miisyyon cotinliklor gotirir. Ona gorode domir yolu orazisini goharin
yasayis zonasinin konarinda nazords tutulmasi rahat vo funksional noqteyi nezerindon diizgiin sayilir.
Sornigin vagzallari va stansiyalarini miimkiin gador goharin markazina yaxin, yiik stansiyalarini iso
konarda nazards tutmaq lazimdir.

Domir yolu zolaqlarinin 6lgiilori tayinatindan asili olaraq bir sira gdstaricilorlo miisyyon olunur.

Yasayis tikililori domir yolu zolagindan 100 m az olmayan mosafads yerlogmalidir. Bu miihafizo
zolag yasillagdirilaraq sakinlari sosdon vo tozdan qorumalidir.

Sohorlorin vo yasayls montagolorinin su hovzslarinin (deniz, gol, cay) sahillorinde yerlosdiyi
hallarda su nogliyyatimin rolu miithiim shomiyyst kasb edir. Eyni zamanda su nagliyyatinin qurgular
(deniz vo ¢ay vagzallari, yan alma qurgulari, anbarlar, emalatxanalar va s.) ii¢lin gsohorin planlagdirma
strukturunda miiayyan arazilarin ayrilmasi nazards tutulmalidir.

Liman orazilori yasayis zonasindan 100 m az olmayaraq (limanin yiikbosaltma hissasi 300 m
baligeiliq hissasi isa 1000 m az olmayaraq) mosafads yerlogdirilmalidir.

Liman qurgularinin sahilyani zolaglarinin en 6lgiisii 150-200 m az olmamalidir.

Avtovagzallar, texniki xidmaot stansiyalari, avtostansiyalar, qarajlar, yanacaqdoldurma stansiyalar1 —
bunlar asas gohorkenar1 naqliyyat qurgular sayilir.

Soharlorarast avtovagzallarin yerlosdirilmasi asason ssharin markazine yaxin orazilorde nozorda
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tutulmalidir. Avtovagzallarin yerlosdiyi saha 0.3-0.5 ha gétiiriilmalidir.

Texniki xidmot stansiyalart gohordon konar zonada nozords tutulur, yerlosdiyi saha 0.3-0.5 ha
gotiiriilmalidir. Yanacaqdoldurma stansiyalari (50 min ohalisi olan sohar ii¢iin 2-3 adad) sohardon ¢ixis
zonalarda - asas avtomagistrallarin ke¢diyi orazilards yerlagdirilmalidir. Stansiyalarin saholori toxminon
0.2 — 0.4 ha gotiiriilmalidir. Hava naqliyyati orazilori — aeroport vo aerodromlar maskunlagma arazisindon
konarda (5 km az olmayaraq) yerlosdirilmalidir. Sohorlo olago avtomagistrallarla hoyata kegirilir.
Aeroportun sahasi 200-800 ha, qalxma enms zolaginin uzunlugu 2500-4000 m, eni — 45-60 m nozordo
tutulur. Anbar orazilori. Bu orazilords yerlosan anbarlar gshar {igiin lazim olan yiiklorin saxlanmasi ti¢iin
nazardo tutulur. Orazilorin saholori sakinlorin sayina miivafiq gotiiriiliir (3-4 m 2 /adam). Kommunal
qurgular1 orazileri. Bu orazilorde su tochizati qurgulart (su menbalori, tomizloma qurgulari, nasos
stansiyalart va s.), kanalizasiyanin tomizloyici qurgulari, zibilliklorin utilizasiyasi saholori yerlagdirilir.
Sanitar-miihafizo zonalari. Senaye, nogliyyat, anbar vo kommunal orazilorin yasayis orazilorinoe zororli
tosirlorini azaltmaq maqsadi ilo sanitar-miihafizo zonalar1 qurulur. Bu orazilor yasillagdirilir, en 6l¢iilori
50-1000 m goder gotiiriiliir.

Zorarli maddolorin yasayis zonasina tasirini nozara alma sorti ilo sanaye ilo yasayis zonasi arasinda
olan masafalor (sonayenin sinifindon asili olaraq) asagidaki kimi hesablanir:

LSIIIE e 1000 m
TESTIIE et e e 500 m

TIL SIIE ..o e ee e e e e eearnnnes 300 m

) V31 11 SR 100 m

V USIIE e e e e 50 m [3].

Cox zararli sanaye obyektlorinin yasayis zonasi arasinda olan 1000 m az olmamalidir.

Yiingiil senaye, radio-elektronika, yeyinti sanayesi obyektlori moskunlasma orazisinds yerlogdirilo
bilor. Miihafizs zolag1 — 50 m gotiiriiliir.

Kommunal qurgulart arasindaki miihafizo zolaglar1 arasindaki mosafolor asagidaki gostaricilorlo
gotiiriiliir:

Sohar kanalizasiyasinin toamizlayici qurgulart:

filtrasiya orazilori.......ccoceeeerierieiie et 500 m
SUVAIMA OTAZIIOTT . cveeveiiieiiiiiieieeterteetet ettt 300 m
ZibilXana arazilori........ccocuerieriiriiiiiececeee e 500 m
obiriStanliqlar...........coouieieriiiiee e 300 m
heyvan qabiristanliqlari.........ccccoeveviieiierieriieseeeecee e 500 m [3].

Yasayis orazilorino daxil olmayan yagilliqlar

Bu orazilors yasil miihafizo zonalari, sonaye obyektlorinin yasillagdirma meydancalari, soharkenari
meso parklar1 vo mesalor daxildir. Bu araziler soharin ekoloji-yasillagdirma zonasini toskil edir. Bu zonada
yalniz istirahat, noqliyyat-kommunikasiya vo kommunal qurgularin tikintisins yol verilir.

Tikinti zonalagmasi — sohorin ¢oxmartabali, (4-5 vo daha da yiiksok), azmortabali (2-3 martabo) vo
1-2 mortobali evlarin zona boliinmesidir. Sshor arazisinin Ol¢iilori tikinti zonasinda yasayis fondunun
miixtolif mortoboli tikililor toyinatindan asilidir. Eyni yasayis fondunun miixtolif mortabsli zonalarda
yerlogdiyi zaman kicik orazi g¢oxmaortoboli, boyilk orazi iss azmortoboli binalar iigiin talob olunur.
Coxmaortabali binanin xiisusi ¢okisi (yasayis sahasi iizro) na gqodar ¢ox olsa, o godar ssharin maskunlagma
arazisi goharin strukturunda az saha talob edacak.

Miixtalif moartabali zonalarin xlisusi ¢akisina tasir edon asas faktorlar asagidakilardir:

— Soharin komiyyati (6l¢iisii);

— Soeharin shomiyyati (inzibati morkoz, kurort gohari va s.);
— Tabist durumu (iglim, relyef, seysmika va s.);

— Tikinti tigiin zaruri torpaq sahalori;

— Yerli tikinti materiallarinin va tikinti bazasinin movcudlugu.

Cox vaxt tikintinin xassolori tobii soraitden asili olur. Belo ki, miirokkob relyefdo ¢oxmaortabali
binalarin ingas1 moqsadouygun sayilmir. Bu srazide yalmiz azmortoboli binalarin tikintisi aparilir. Yasayis
orazisinin Olgiilorinin tikinti zonalagsmasindan asili oldugunu noazors alaraq hor bir tikinti zonasinin
sahasini vo xtisusi ¢okisini daqiqlosdirmak lazimdir. Bunun {igiin yasayis srazisinin qabaqcadan nozords
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tutulan balansini tortib etmok lazimdir.
Mikrorayon mortaboliliyindon asili olaraq yasayis sixligi m*/1 ha nisboti asagidakilardur:

TKIMOTtoboli. ... 1800-2000
Uemortaboli........o.cveveveeeeeeeeeeeeeeeeenene, 2400-2600
DOrdmortoboli.........coeeeureeeeeeeeiiiiireeeeeeeenns 2600-2800
Besmortoboli.......ccccveieeciiiiiciiieeeiieeee, 2800-3200
ARIMOATtoboli...eeeeeeieiieeiieeeeeeeevieeeeee e 3000-3400
Yeddimoartoboli.......coouvvvvevieiieiiiiieeeeeeene, 3200-3600
Sokkizmortobali.......ccccvveeeieeeiiiiiieeeeeeen, 3400-3800
Doqquzmartabali.........cccceereenienienienienne. 3600-4200

Cadval 1. Yasayis orazisinin qabagcadan nazards tutulan balansi

Ne Orazi I n6vba Layiholondirmo dovrii
razt ha % | 1Inof./m’ | ha | % 1nof./m’

1 | Yasayis mikrorayonlari o climlodon tikinti zonasi
1-5 mortabali

2-3 mortobali

1-2mortabali (hayatyan: sahalorlo)

Ictimai toskilatlar orazisi

Umumi istifadeds olan yasilliglar

4 | Kii¢o vo meydanlar

Umumi: 100 100

[SVIN \S)

Hoyotyani1 saholorlo olduqda yasayis fondunun sixligi 850-1450 m2/ha mikrorayonun 1 ha
orazisina gotiiriiliir.
Cadvalin 2, 3 vo 4 bondlori 1 adam/m” asagidaki kimi qobul edilir:

Ig:timai toskilatlar arazisi..........ccoeeeevieeieiieiieeieeeee e 12-17
Umumi istifadads olan yasilliglar..........cccceeveerieiieniinennenn. 10-12
Kiigo vo meydanlar.........ccocoviiiiieiiiiiinieeeeeeeee e 12-15

Misal. Mikrorayonlari olan 50 minlik goharin hesabati asagidaki kimi aparilir.

Yasayls fondunun zonalagsmasi — ¢oxmartabali binalarin 65%, azmortobali binalarin 20% vo
hoyatyant sahoalori olan individual binalarin 15% toskil edir. Soherin iimumi yasayis fondu
50000-12=600000m’, o ciimloden ¢oxmartabali binalar {i¢iin 600000-0.65=390000m?; azmartabali binalar
{igiin 600000-0.20=120000 m* va hoyatyani saholori olan individual binalar i¢iin 600000-0.15=90000m*
togkil edir. Mikrorayonlarin Olgiilori tikinti zonalar1 {izro yasayis fondunun sixligini nozoro alaraq
asagidakilardir:

Coxmartabali binalar — 390000: 2900=135 ha;

Azmortabali binalar — 120000: 2300 = 52 ha;

Hoyatyan sahali binalar — 90000: 1000=90 ha;

Belalikla soharin yasayis arazisinds nazards tutulan mikrorayonun sahasi:

135 + 52 4+ 90 =277 ha togkil edir.

Coxmortobali binalar yasayis orazilorini sshorin markezi hissasinds, nisbaton diizen relyefds,
sanaye zonasinin inkisafi istiqamatinda, topali vo nisbaton diizon olmayan relyefdo azmoartobali binalar
yasayis orazilarini, hayatyani sahalori olan yasayis binalar1 orazilorini ssharin kenarinda yerloagdirilmasi
magsadouygun sayilir. Kicik vo orta sohorlorin tikinti zonalarmin hslli zamami onlarm kompakt
yerlogsmasine nail olmaq lazimdir. Eyni zamanda konsentrik zonalasma moaqsadsuygun sayilmir, ¢iinki
tikintinin intensivliyi morkozdon aralanaraq zoifloyir. Bozi tikinti zonalarinda ¢oxmartobali binalar
orazilorinds azmartobali binalarin yerlosdirilmasi do gobul olunur. Homg¢inin bu zonalarda 1-2 martabsli
ticarat obyektlori yerlogdirile biler, bu da soharin siluetinin memarlig-kompozisiya baximimdan maraql
olmasina gotirib ¢ixarir. Tikinti zonalariin sorhadlori kii¢alarlo, tobist elementlori ilo (yasilliglarla,
yarganlarla va s.) miloyyanlagmalidir. Sahar ohalisine xidmatin togkili magsadi il layihalondirme zamani
soharin ictimai markazlor sistemi nozords tutulmalidir — fimumsshar, yasayis rayonlart vo mikrorayonlar
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markazlari.

Sohorin hacmindon va Slgiisiindon asili olaraq bu moarkazlorin miqdari va torkibi miixtslif ola biler.
Ohalisi 50000 gadar olan kicik hacmli goharlarin ictimai morkoazlor sistemi {imumgahor vo mikrorayonlar
markoazlori kimi nazards tutulur. Vaxtasiri istifadeds olan idars vo toskilatlar imumsahar markazinda
giindalik istifadods olan idara vo toskilatlar iso mikrorayonlarin ictimai-ticarat morkoazlorinde nazordos
tutulmalidir. Yasayis orazilori bir ne¢a yasayis rayonundan ibarat olan orta hacmli sohorlords timumsohor
markazindon savayl rayonlarin morkozlorinda yerloson vaxtasirt istifadode olan togkilatlar nozordo
tutulmalidir. Bu morkozlorin xidmat etma radiuslar1 700-800m, bazi hallarda 1000-1200 m ola bilar [4].

Kicik vo orta hacmli gohorlorin ictimai morkazlori onlarin mikrorayon daxilinde magistral yollarla
kosigsmomasi sorti ilo hall olunmalidir. Magistral yollar vo kiigalor markazde koasismomalidir. Soharlorin
torkibinde iimumi sohar morkozi, movcud yasayis, sanaye va istirahat zonalarinin markazlori, giindalik
istifads olunan ticarat vo maigot markazlori, hamginin goharatrafi zonada yerlogo bilocok ixtisaslagdirilmisg
morkozlordon (tibb, todris, idman va s.) ibarat olan ictimai morkozlor sistemi formalasdirilmalidir. Ictimai
moarkazlorin say1, torkibi vo yerlosdirilmasi goherin boyiiklilyli, onun maskunlagma sisteminds rolu vo
orazinin funksional-planlagdirma toskili nozors alinmagla gobul edilmolidir. Iri, cox iri vo torkib hissalora
boliinmiis strukturlu soharlords, bir qayda olaraq, ictimai morkozlora ikinci deracali markazlor do oslava
olunur. Kicik soharlords, qosaboalorde vo kond yasayis moskenlorindo yasayis tikintisi orazisindo
yerlogdirilon giindolik tolobat mallar1 obyektlori olave olunmaqla vahid ictimai morkoz
formalagdirilmalidir.

Olciilorindon vo planlasdiriimasindan asili olaraq, iimumsohor morkozinin daxilinde onun niivosini
(esasimi) toskil edon qarsiliglt slageli ictimai mokanlar (bas kiigs, meydan, piyadalar zonasi) sistemlori
formalagdirilmalidir. Tarixi soharlorin iimumsahar markazinin 6zayi biitiinliikklo vo ya onun miioyyan
hissasi, tarixi tikililor zonast hiidudlarinda tagokkiil tapmis tarixi miihitin biitovlilylinii saxlamaq sortilo
formalagdirilir. Kicik vo orta soharlordo modoniyyst vo istirahot parki vo morkozi idman kompleksi
iimumsshor morkozinds vo ya onun yaxinliginda yerlosdirilmalidir.

Toskilatlarin imumgahar markazindon aralida yerlasdirilmasi zamani onlarin funksional toyinatinin
nazara alinmasi vacibdir: inzibati (sohar icra hakimiyyati, bagpogtamt, dévlat bankinin sohar bolmasi vo
s.); madeni-maarif (teatr, kinoteatr, muzey, kitabxana, sorgi zallar1 va s.), ticarat vo iaso (univermagq,
magaza, restoran va s.); idman qurgulari, parklar va s., imumsahor markazinin torkibina sohar meydant,
osas inzibati bina, morkozi universal magaza, mehmanxana, teatr vo s. obyektlor daxil olmalidir.
Meydanin sahosi 1.0-1.5 ha gotiiriilir. Umumsohor morkozi yasayis rayonlarindan eyni mosafodo
yerlosmoli sonaye zonasi, vagzallar vo basga soharohomiyyatli obyektlorlo magistral kiigalarla
olagolondirilmalidir. Memarliq-kompozisiya baximindan moarkazin nisbaton hiindiir sahads yerlosdirilmasi
maqsadomiivafiq sayilir.
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AGSU RAYONU ORAZIiSINDO YERLOSON iKi ABiDO HAQQINDA iLK
MEMARLIQ ARASDIRMALARI

Nurmommoadov Mohommad Nurmommoad oglu — dissertant, Memarliq konstruksiyalari vo
abidolorin boarpasi kafedrasi, AzZMIU, m.nurmamedov@mail.ru

Annotasiya. Moqalo Agsu rayonu orazisindo yerlogon iki tarixi-memarliq abidosino hasr
edilmisdir. Onlar bu regionun zongin memarliq irsinin torkib hissasidirlar. Miiallif torafindon bu
abidolordo ilk dofo olaraq natura arasdirmalari, 6lgii islori va tikili qaliglarinin fotofiksasiyasi
aparilmisdir. ©ldo olunmus materiallara osason onlarin memarlig-planlasma, konstruktiv-ingaat
xtisusiyyatlori miiayyanlasdirilmis va tipoloji tosnifat1 verilmisdir. Mogalado abidalorin mévcud
vaziyyatini nazars alaraq, onlarin konservasiya, borpa vo istifads yollar1 da aragdirilmigdir.

Acar sozlar: Mehravan, memarliq abidolori, miidafis tikililori, barpa, turizm

PRIMARY RESEARCH OF TWO ARCHITECTURALMONUMENTS LOCATED IN
THE TERRITORY OF AGSU DISTRICT

Nurmammadov Mahammad Nurmammad- PhD candidate, department of Restoration of
architectural constructions and monuments, Azerbaijan University of Architecture and
Construction, m.nurmamedov@mail.ru

Abstract. The article is devoted to two historical and architectural monuments located in the
territory of Agsu district. They are part of the rich architectural heritage of this region. The author
for the first time in these monuments was carried out a full-scale survey, measurement work and
photographic recording of the remnants of buildings. On the basis of the collected materials were
identified architectural-planning, structural-construction features, and was given a typological
classification of these monuments. The issue of conservation, restoration and use of the studied
monuments, considering their current state, has been worked out.

Keywords: Mehravan, architectural monuments, fortifications, restoration, tourism

Rongarong tobioti, landsafti vo iqlim soraiti ilo tanmman Girdiman ¢ayr hdvzosi, eyni
zamanda memarliq abidalari ilo do zongindir. Hovzonin orta hissalori Agsu rayonu orazisindo
yerlosir vo burada miixtalif tarixi dovrlore aid forqli funksional toyinatlhi memarliq abidslarins rast
golmok miimkiindiir. Bu abidslorin bir qismi tarixi baximdan arasdirilsa da, onlarin memarlq
xiisusiyyatlori bu giino godor tadqiq olunmamisdir. Bu sababdon maqalode memarliq cohotdon
aragdirilan iki abidoe ilk dofo elmi ictimaiyyots toqdim edilir. Belaliklo, homin abidslarls tanig
olaqg.

Mehravan— maskan-qalasi. Agsu rayonunun gorb hissosindo Boyimli kondi yerlosir.
Kondin conub istigamatinds sakinlorin “Torpaqqala” adlandirdiglart qodim maskon yeri
movcuddur. Simal torafdon Qaramoryam tirasinin otoyinda yerlogon abids Girdiman ¢ayinin sol
sahilindon 2.5 km masafads yerlosir. Orazinin topoqrafiyasi gostarir ki, abidenin sorq torafindon
do no zamansa Girdiman ¢ayinin sular1 Qaramoryom tirasini kosorok 6ziino mocra acaraq axirmis.
Qeyd edak ki, indi do hamin macradan suvarma maqsadils istifads edilir.

Abidonin tadqiqi ilo bagli tarix elmlori doktoru, professor Qafar Cabiyevin rohbarliyi
altinda Agsu arxeoloji ekspedisiyasinin 2014-2015-ci illords olds etdiyi naticalor [1] hom tarixi,
ham das tikinti texnologiyas1 baximindan boyiik shamiyyots malikdir. Albaniya tarixinde miihiim
bir morholonin — Mehranilarin bu orazilords maskon saldiglar1 ve sonralar tam hakimiyyats sahib
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olduglar1 bir dovriin mohz bu abidodon baslandig1 ehtimal edilir. Qazint1 aparilmig saholordo
askarlanmig qala divarlarinin izlori, tikili qalhiglarmin sixlii, miixtolif moigot niimunalori
sOylomaya osas verir ki, burada adi bir yasayis yeri deyil, xiisusi méhkomlondirilmis vo miithiim
funksiya dasiyan bir maskon olmusdur. Boyimli qalas1 ohats etdiyi xronoloji ¢or¢ive vo cografi
koordinatlar etibar1 ilo daha cox Mehravan gohorino uygun golir [2].

Mehravan gohorinin insa edilmasi Mehranilar siilalosinin banisi Mehranin adi ilo baglhidir.
Sasanilorlo gohumluq slagasinds olan bu siilalonin soy basg¢ist Mehran halo VI asrin sonlarinda
atasinin (IV. Hormiiziin (579-590) — M.N.) gotlinds oli olanlara divan tutan II Xosrovun
qorxusundan bas gotiiriib, xozarlorlo birlogsmok niyyati ilo, 30 min ailo ilo Albaniyaya qagmigdi

[3].

Sokil 1. Mehravan — maskan-qalasinin qaliglari. Abidonin somadan goriiniisii

Musa Kalankatlinin yazdigina asason Xosrov onun xazarlorls birlosmayindon ehtiyat edorok
Mehrana asagidaki mozmunda bir moktub gondoerir: “Qardasim, monim sadiq qardasim (hazarat)!
Diismon kimi mondon uzaqlagma. ©gor monimlo bir yerdo yasamaqdan xosun golmirss, bu
maktub sona catanda no qader yol getmissonso, dlkado [Albaniyada] yasamaq ii¢lin 6ziin bir o
godor torpaq gotiir” [4]. Bu moktub Mehrana doro-topali Girdiman vilaystindo c¢atmisdi. O,
maoktubu oxuyub ¢ox sad oldu vo sevindi. Bu yerlorin miilayim tabiatino nozor salaraq Mehran
boyiik momnuniyyatlo orada galdi vo sohor salib onu Mehravan adlandird: [4]. Sonraki dovrlorin
maonbalorinde Mehravan sohorinin adina rast golinmir. Professor Qafar Cobiyevin goldiyi
naticoloro goro Boyimli qalasi birtobogoli abidodir. Orada sohor hoyati toqribon VI osrin
ovvallorinda baslanib, IX asrin avvallorindo iso hayat dayanib.

Qadim sohor orazisi dordkiinc plana malikdir vo otrafi movcud vaziyyatds torpaq valdan
ibaratdir. Valin hiindiirliiyii togribon 10m olmagla, kiinclords 15 metrs catir (Sokil 1). Aparilmis
todgiqatlar noticosindo miioyyonlosdirilmisdir ki, ilk baxisda galanin miidafio sisteminin
biitiinliiklo torpaq valdan ibarot oldugu giiman edilsa do, aslindo o, bir ne¢o qat ciy korpic
divardan ibaratdir. Biri digorindon togribon 1.2-1.5 m masafads olan bu divarlar bir-birino paralel
olmagla pillovari formada tikilorok arasi torpaqla doldurulub. Bu iso natico etibart ilo hom
divarlarin, hom ds valin méhkomliyina tominat yaradib [2]. Qeyd edok ki, oxsar konstruktiv {isul
Orangqala sohor abidasinda do askarlanmisdir [5].

Maskon-qalanin otrafinda mévcud olmus vo todricon dagilaraq torpaq val soklino diison
miidafio divarlarimin uzunlugu simalda 323 m, conubda 295 m, sorq torofdo 338 m, qorb
istigamotindo iso 405 metrdir. Hal-hazirda okin sahosi kimi istifado olunan saho 9 hektara
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yaxindir. Qala divarlar daxil olmagla saho 11 hektara godor ehtimal edilir. Qala divarlarinin
xaric torofdon hiindiirlityli onun daxili hiindiirlitytindon iki dofs ¢oxdur. Bu, qala divarlarinin
xaric torofinin torpaginin qazilaraq daxilo dasinmasi naoticosindo bas vermisdir. Belaliklo, qala
divarlar1 hiindiirlogdikco, onun xarici torofi daha da dorino diismoklo bir nov keg¢ilmoz xondok
voziyyoti almisdir. Ehtimal etmok olar ki, bu xondok su ilo doldurularag miidafio moagsadi ilo
istifado olunmusdur. Qalanin osas giris gqapilarinin conub va qorb torofdon oldugu giiman edilir
[2]. Lakin homin orazilorde gazinti aparilmadigindan girislorin daqiq movqge, forma vo odlgiilori
haqqinda halslik bir sey sdylomok miimkiin deyil.

Azorbaycan orazisinda erkon orta asrlor — Sasanilor dovriing aid bir sira maraqli moskaon-
gala abidolori movcuddur. Onlardan Oranqala abidoesi, Sabran soharinin qaliglari, son dovrlordo
todqiq olunmus godim Somkir moskon-qalasi oxsar abidoslordondir. Mehravan sohor-qalast da
daxil olmagqla bu abidoslori birlosdiron iimumi cohat onlarin diizbucaqli plan qurulusudur. Qala
divarlar1 ilo ohato olunmus bu sohorlordo giris qapilart osason morkozi hissodo yerlogir vo
biirclorlo mohkamlondirilirdi. Eyni zamanda Sasanilor dovrii sohar-qalalart tigiin saciyyavi cohat
soharlorin otrafinda su ilo doldurulmus xondoklorin mévcudlugu olmusdur. Mehravan abidssindo,
hom ds yuxarida qeyd olunan analoji abidslords bu xiisusiyyot miioyyonlosdirilmisdir (Sakil 2).
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Sakil 2. Mehravan — maskon-qalasi. Abidonin tosovviir olunan kegmis goriiniisii vo yerlosdiyi
orazi (M.N.Nurmommadova gora)

Qala divarlariin tikintisinds asason 42 x 35 x 15 sm 0l¢iilii vo torkibinde saman qarigig1
olan ¢iy korpic niimunolorindon istifado olunmusdur. Ehtimal ki, homin karpiclor konar yerdo
deyil, mohz qala divarlarinin ¢6l torofi boyunca qazilaraq xondok voziyyatino salinan orazinin
torpagindan kosilmisdir. Xatirladaq ki, torkibindo saman qarisig1 olan bu ciir ¢iy korpiclor daha
cox Sasani dovriiniin memarlig1 iiclin saciyyavi olubdur [6]. Yuxarida geyd olunan analoji
abidolordo do osas horgii materiali ¢iy korpic olmusdur.

Mehravan maskon-qalanin agkarlanmasini Azarbaycan memarliq vo ssharsalma sonatinin
son illaro godor yeri malum olmayan miihiim bir abids ilo zonginlogmosi kimi giymatlondirmok
olar. Nozoro alsaq ki, Musa Kalankatlinin “Albaniya tarixi” [4] kimi motobar bir manbanin bu
sohorin tikilmosi fakti ilo bagli verdiyi molumatlar boyiik tarixi hadisolorlo olagolonir. Bu
sobabdon Mehravan maskon-qalanin dyranilmasi bdyiik tarixi vo madoni shomiyyat kasb edir.

Mehravanin abidasinin miihafizosi ilk ndvbads onun sorhodlorinin toyin olunmasindan vo
hiiquqi statusunun toyin olunmasindan baglayir. Novboti addim abido orazisinds aparilmis qazinti
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islori zamani {izo ¢ixmis tikili qaliqlarinin konservasiya todbirlori olmalidir. Abideni memarlig-
soharsalma niimunosi kimi niimayis etdirmok {i¢iin, onun qazint1 islori aparilmis hissosi, qala
divarlar1 vo su xondoyi elementlorinin miioyyon fragmentlori, girislordon birinin tam acilib
tomizlonmosi vacibdir. Bu islor goriildiikdon sonra abidenin muzeylosdirmok plant osasinda
niimayis etdirmok olar. Nogliyyat kommunikasiyalar1 baximdan olverigli orazide yerlosmasi
abidonin turizm imkanlarini artirir. Bu baximdan golocokde Mehravanin abidssinin turizm
marsrutlarina daxil edilmasi onun miihafizosi va tobligi iiclin genis imkanlar agar.

“X9azinas dag” miidafis istehkami. Agsu rayonu orazisindo Girdiman ¢ayinin sol sahilinds
Padar kondi yerloasir. Kond Agsu ssharinin morkazindon 25 km qorbda yerlosir. Padar oykonimi
padar tayfalar1 ilo baglidir. Mesanninov I.M. Azorbaycan orazisindo padar toponiminin ¢ox
godim tarixo malik oldugunu geyd edir. Urartu kitabolorindo (e.a. VIII asr) tez-tez adi ¢gokilon
Patari (sohor adi) toponimi ilo bagliligint gdstorir. Digoar monbalor padarlart Elxanilor dovriinds
Orta Asiyadan kogan tiirkdilli ailo igorisindoa yerlosdirir. Padarlarin Sirvana kdgmolori Safovilorlo
olagolondirilss da, onlarin daha avvaller burada moskunlasdiglart haqqinda moelumatlar vardir [7].

Padar kondi orazisinds Girdiman ¢aymin Qaramoryam tirasini kasorok macranin ortasinda
omolo gatirdiyi bir tope movcuddur. Xalq arasinda Xozino dagi adlanan bu tops simaldan conuba
yonalmis, ti¢ torafi sort yamaclarla ¢ayin kéhno macrasi ils birlasir. Topays qalxmagq iigiin yegana
nisbaton rahat yol simal torofdondir. Qeyd edsk ki, homin orazido kond gobiristanlig1 yerlosir.
Sorq hissads kondin evlari topays qalxan sildirim yamacin otoklorini ohats etmigdir. Qarb hissada
iso Padar — Boyimli kondlarini birlogdiron kondarasi avtomobil yolu kecir. Topanin zirvasi demok
olar ki, diiz relyefo molikdir va togribon 0.3 hektardir (Sokil 3.).

Sokil 3. Xozinadag galasi. Abidonin movcud olan divar fragmenti vo yerlosdiyi orazi. Agsu
rayonu, Padar kondi

Tobii miidafio imkanlar1 olan bu oraziys simal istigamotindon qalxan cigirin iizorinda
zirvayo yaxin hissads divar galiglar1 mévcuddur. Yerli sakinlorin qala divar1 adlandirdiglar1 bu
divarlar boyiik dagint1 vo asinmaya moruz galmis, yalniz uzunlugu 7.5 metr, hiindiirliyii iso 2.5
metr olan bir fragment miisahido olunur. Todqigat¢gt F.Xoalillinin fikrinco, bu qala sohorlor
arasinda yoliistii karvansara vo yaxud ¢aparxana olmusdur [7].

Qeyd edok ki, divar qaliglarinin yerlosdiyi saho topolik iizorindo otraf orazilorin
soviyyasindon toqribon 50 m yiiksoklikdodir. Uzunsov formada olan bu saho simal hisso istisna
olmagla ii¢ torofdon sort sildirim enislo diizon saho ilo birlosir. Goriindiiyli kimi tobii miidafio
imkanlarina malik olan orazinin yalniz simal torofdon nisbaton zoif movqeyi diqqgoti calb edir.
Divar qaliglarinin fragmentlori do halalik mohz bu sahodo askarlanmisdir. Fikrimizco, galanin
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insaatcilart homin hissonin miidafio soraitini giiclondirmok {igiin orada divar istehkamlari inga
etmoya gorar vermislor.

Abidonin ke¢mis funksional toyinatina goldikdo iso, fikrimizco, tutdugu mdvgeys vo
orazinin topoqrafiyasina gors yaxin orazilordo yasayan insanlarin diismon hiicumlar1 vo basqinlari
zamani s1ginacaq kimi istifado etdiklori miidafio mokani olmusdur. Abids orazisinds qazint1 islori
aparmadan onun tikinti xiisusiyyatlori haqqinda neso demok qgeyri miimkiindiir. Movcud
voziyyatdo homin abido orazisinds yalniz konservasiya todbirlorindon danismagq olar.

Beloliklo, nozordon kegirdiyimiz abidolords aparilmis ilk arasdirmalar asagidaki naticolori
sOylomoya osas verir:

- Abidolor ilk dofo olaraq memarhq arasdirilmasina colb edilmisdir. Onlarin yerlosdiyi
orazilordo ¢ol-tadqiqat islori aparilmis (6lgmo islori, foto fiksasiya, ingaat materiallarinin vo
konstruksiya elementlorinin qeydo alinmasi vo s.) vo abidolorin cizgilori hazirlanmisdir. Qeyd
olunan abidolors aid monbo materiallart arasdirilmis vo istifado edilmisdir.

- Abidolorin  Oziinomoxsus = memarlig-planlasma,  konstruktiv-tikinti ~ cohatlori
miioyyonlosdirilmis, onlarin analoji tikililorlo miiqayisali tohlili aparilmigdir.

- Movcud vaziyyotlorino uygun olaraq arasdirilan abidolordo borpa vo ya konservasiya
todbirlorinin goriilmosi vo onlardan istifado olunmasi haqqinda ilkin tokliflor iroli siirtilmiisdiir.
Regionun turizm potensialini nozoro alaraq, qeyd olunan abidolorin golocokdo turizm
marsrutlarina daxil edilmasi osas istigamat kimi gobul edilmalidir. Belo yanasma bu abidalarin
miihafizosino olavo maddi stimul veror, homg¢inin memarliq irsimizin tobligati baximindan
ohomiyyatli olardi.
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MEMARLIGIN KULTUROLOJI - SEMIiOTIiK TOHLILINO DAIR BOZi QEYDLOR

Xaloddin Sofiyev 9li oglu- kulturologiya iizra folsofo doktoru, dosent, Sosial-siyasi elmlor
kafedrasi, AzZMIU, sofiyev.xaleddin @mail.ru

Annotasiya. Memarligin ciddi problemi abidalordoki formalar1 semantiklosdirmokdir, yoni onlari
monalandirmaq, dasidiglart mozmunu izah etmokdir. Bu ¢atinliyin 6hdesindon golmoyin bir yolu
memarliga kulturoloji baximdan yanasib, semiotik-struktur tohlilo moruz etmokdir. Semiotikada
elo bir metadil formalasdirilib ki, madaniyyat vo konkret gotiirsok, memarliq {izre aksioloji, yoni
«pis/yaxsi», «soxsi/yad», «ugurlu/ugursuz» baximindan ayri-segkilik salan ononovi idrak
metodunun oksi olan yeni bir metod yaranmisdi. Bu metod cismi vo hadisoni xarakterizo edondo
onun substansiyasini, yoni maddosini yox, hansi differensial olamotlordon horiildiiyiinii osas
gotliriir. Ona goro do semiotika memarligda formalar1 maddilik baximindan yox, binar
oppozisiyalar baximindan xarakterizs edir. Tarixi abidslor dagilanda bels onlarin barpa olunmus
variantlar1 homin abidslarin doyarini maddesine gors yox, barpa edilmis formalarinda differensial
olamatlorin yenidon tokrar edilmasing goro saxlayir.

Acar sozlar: kulturoloji, semiotika, metadil, strukturalizm, konnotasiya

SOME NOTES ON SEMIOTIC-CULTUROLOGICAL ANALYSIS OF
ARCHITECTURE

Sofiyev Khaladdin Ali- PhD in culturology, docent, department of Socio-political sciences,
Azerbaijan University of Architecture and Construction, sofiyev.xaleddin@mail.ru.

Abstract. The serious problem of architecture is semantic of the monumental forms, that is
giving them a meaning and explination of their contents. One of the ways to overcome this issue
i1s semiotic-structural analysis of architecture from the culturological point of view. Such a
metalanguage has been formed in semiotics which promoted the emergence of a new method,
opposite to traditional method of cognition, which created discrimination in cultural sphere, and
mainly, in architecture from the axiological point of view, that is “bad/good”, “own-foreign”,
“successful- unsuccessful”. While characterizing objects and events, this method was based on
differential attributes, which had created them, but not their substance and matter. That is why
semiotics characterizes architectural forms from the standpoint of oppositions, therefore it is not
suitable from the material standpoint. Even while restoring destroyed monuments, there are kept
their differential attributes, but not their material value.

Keywords: culturological, semiotics, metalanguage, structuralism, connotation

Memarligin ciddi problemi abidolordoki formalar1 semantiklosdirmokdir, yoni onlari
monalandirmaq, dasidiqlart mozmunu izah etmokdir. Memarliq formalarindan romzlorin
monasini tapmaq nisboton asandir. Masalon, Orta osrlordo moscidlorin minarslori barmaq kimi
g0ya tuslanaraq Allahi vo onun birliyini simvolizo edondo bu semantikani hesablayib tapmaq elo
da ¢otin deyildi. Memar minarads yuxari tuslanmis barmagin formasini yamsilayrdi. Lakin qodim
Misir ehramlarinin konusvari formasinin misirliloro nolori bildirmosini hesablamaq nisboton
cotindir. Eyni ¢aotinliklor miiasir memarliq proyektlorini semantiklogdirondo do ilizo c¢ixir.
Bakidaki Ug qiillonin Ug alovu (vo ya butani) bildirdiyi aydin goriiniir. Ancaq Heydor Sliyev
morkozinin memarliq formasinda gizlonmis monalar1 desifro etmok elo do asan deyil. Belo
cotinliklorin 6hdesindon golmayin bir yolu memarhiga kulturoloji baximdan yanasib semiotik-
struktur tohlilo moruz etmokdir. Kulturoloji baximdan yanasmaq onu moadoni kontekstdo
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gotiirmakdir. Biz memarliq mosalolorinds ona gora kulturoloji aspekti vurgulayiriq ki, bu
mosalolorin refleksiyasi qagilmaz olaraq noinki kulturoloji, hotta estetik yardimlar tolob edir.
Bibiheybot moscidi, Nardaran piri kimi sitayis yerlori peygombor evi ilo baghdirlar. Bu,
mosalonin teoloji torafidir. Ancaq, digor torofdon, sosial mokanin enerjitdrodici ndqtolor
cevrosindo konsentrasiya edilmosi miithiim moskunlagma strukturu vo urbanik sistemdir. Bu
sistem vo struktur aramsiz olaraq Islam mokaninda peygomber evi ilo bagli olan adamlarn qobri
ideyasma ehtiyac yaradir. Beloco, Qafqazda, Iranda, Orta Asiyada Hozrot Olinin &zii vo nave-
noticalori ilo bagli ¢oxlu pirlora rast golinir vo miiasir ateistlordon basqa he¢ kim bu dini
masalalorlo bagli maentigsizlik askar etmir. Belo faktlar mociizo kateqoriyasimna yazilir. Bu
sOylodiyimiz abidonin modoni-teoloji baximdan semantiklosdirilmosino 6rnokdir. Madoniyyat vo
sonat abidolorini semiotik-struktur analizo ugratmaq homin metodla onlar1 agmaqdir. Bu
mogsadlo adin1 ¢okdiyimiz metodun - semiotik-struktur metodun abidslor baximindan 6nomli
olan xiisusiyyatlorine nozor salag. Onun adi ilo bagli olan «semiotika» vo «semiologiya»
terminlorinin 6z yaranma paradoksu var. Birinci termin Amerika dil¢iliyindon galir, ikinci termin
iso Isvecro dilgisi Ferdinand de Sossiiriin tosobbiisii ilo ortaya ¢ixib. Birinci termin tarixon daha
qadimdir, ingilis filosofu Lolc (XVII yiizil) onu isarslor sistemini dyronacak elmin adi kimi toklif
etmisdi. Bu toklif bir nego asr naticosiz qaldigdan sonra XIX yiizildo amerikan filosofu Carlz
Sanders Pirs torofindon yenidon tokrar edilmisdir. Horgond homin tokrarin oks-sadast 1930-cu
ildo— filosofun arxivi ¢ap olunanda vo bir-cox ideyalart moshurlasanda dalgalanaraq biitiin
diinyada soslonmisdir. «Semiotika» yunanca isars, slamat monalarin1 veran «semeion» sdziindon
yaradilmisdir vo maraqhdir ki, ilkindo dilgilikdon konarda tobabotin bir qolunun - simptomlar
osasinda diaqnoz qoyan qolunun adi olmusdu. XIX yiizilds iso Pirs isaro fenomenini arasdirarkon
onun ndvlarini diizonds aydinlagdirmisdi ki, isaralor insan foaliyystinin bir ¢ox saholorini ohato
etdiyi iiciin ayrica bir elm torofindon &yronilmolidir. Isaronin ndvlerinoe amerikan filosofu
simvollar1 (sorti isarolori), ikonlar1 (tosvir edici, goriikdiiriicli isarslori), indekslori aid etmisdi
(eslinda, novlor daha ¢ox idi, lakin yerds qalanlar XX yiizilds lazimi maraqla qarsilanmamigdz).
Simvollar1 isaro ndvii kimi Avropa tofokkiirii ovvelden bilirdi. Ikonik isarolorlo indekslor iso
Pirsdon sonra semiotikada diggat markazino ke¢di. O monada ki, avvallar ikonik isarslori Avropa
tofokkdirii tosvir, sokil kimi bilirdi, ancaq bu tosvirin isaro olmasi he¢ agila da golmirdi. Eloco do
«indeks»in barmaqla gostormok tipindo monasmi bilirdi, ancaq, tutalim, tiistiinii indeks
adlandirmaq agila golmirdi. Mohz Pirsin sayssinda ikonik isaralor tosviri faktlarin adi olaraq
onlar1 semiotikanin dairasing saldi. Indekslor iso hadisolordon tiistii, sofaq, qoxu kimi nolorisa
xobar verdiklori {i¢lin spesifik isaralor sayildilar [1]. Gorilindiiyii kimi, semiotika elmina ciddi
maragin  yaranmasina  «isaro»  (tiirkcolosdirsok  «bildirici»)  konseptinin  mozmunca
zonginlosdirilmosi tokan vermisdi. Adston, isaro him-cim, jest kimi basa diisiiliirdii. Pirs bu
anlayis1 dobartiyo salib konsept kimi quranda askar etdi ki, hotta yagis da, kiilok do, rossamin
cokdiyi sokil do isaro kateqoriyasina diiso bilor. Maraqlidir ki, Pirsdon xeyli sonra Ferdinand de
Sossiir 6z miihaziralorindo dilin vahidlorindon danisanda isaro konseptino golib ¢ixdi vo bu
konsepti dobardonds (silksloyando) aydin etdi ki, sdzlor sorti isaralordir, yoni s6z obyektlo heg bir
fiziki sobaob-notico olagosi olmadan onu bildirir [2]. Sanki insanlar sortlosirlor ki, indon belo
«mony sas sirasi birinci goxsin tokini bildirocok. Sorti, yoni konvensional isaro ideyasi sonralar
Sosstiriin davamgilarinda indekslorls, ikonik isaralorlo oalagays girorak bir konseptin - igaronin
metodoloji rolunu dogrultdular. Sossiir dili isarslor sistemi kimi gotiirondon sonra bir miihiim
imumilosdirmoyo golib ¢ixdi . Xiisusi bir elmo ehtiyac var ki, biitiin isaro sistemlorini dyronsin.
Isvecra alimi bu elmo «semiologiya» adim verdi [2]. Bir az sonra aydinlasd1 ki, «semiologiya» ilo
nozordo tutulanmi Pirs «semiotika» adlandirmisdi. Hor ikisinin kokii «semeion»dan, yani yunanca
isaro monasin1 veron sdzdon ibarot idi. Bu iki s6ziin mona yaxinhigi elmdo israf¢iliq hissini
oyatdig ii¢lin bazi alimlor diistindiilor ki, israf¢ciligdan qagmagq tigiin yaxsi olar onlar1 bir-birinin
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dublikati etmoyok. Bu mentiq ona gotirdi ki, belo bir ideya irali siiriildii: semiologiya
semiotikanin metadilinin adi1 olmalidir. Yoni semiotika sohorsalma, memarliq, rogs, sonat,
motbox kimi modoniyyat saholorini isaro baximindan dyronon elm olmalidir, semiologiya iso
semiotikanin termin vo anlayislar sisteminin adi olmalidir [1].

Indi iso gotiirok miiasir memarligi. Bu memarligin birinci gatinda evlo, igori mokani
gapatmagqla, kiico, pancors, gapi, divarlar, kiinclor, rahatliq va s. ilo bagli ilkin mokan formalari
durur. Homin formalar1 insanin ilk moskanlorinds, yoni magaradan ¢ixandan sonra saldigi
moskonlordo do gérmok olar. Memarliq sonat vo modoniyyat névii kimi bu formalarin iistiindo
ikinci mortoboni - modellosdirici sistemi qurmusdu. Bu mortobado evin vo ya tapmagin dami,
tutalim, g0y qiibbosini andirmigdi. Siitunlar1 diinyanin dayaqlarina sinonim olmusdu. Miiasir
memarliq iso insani, comiyyati, ekoloji miihiti neco gormoasinin koseptual modelini iralide
sadaladiginiz vahidlordon ibarot gatin, mortobonin {istiindo qurur. Memarlqg, beloco, ilkin
memarliq dilinin Gistiine ¢oxqat1 ikinci martabani y1gir. Naticads o, mohtogomliyi, evin yiyasinin
va ya sohorin, Olkonin, millstin varini, qilirurunu bildirir. Bu martoboni amolo gotiron kodlar
icindo dini, oxlaqi, gigiyenik, horbi vo s. isaralor sistemlori do yer alirlar. Memarliq semiotik
sisteminin ikinci mortabasinds hotta musiqi kodundan da istifads olunur. Ona gors do memarliga
daslarin musiqisi deyirlor. Bu o demokdir ki, memarliga musiqi kodundan yanagsmayanlar onun
«mokan formalarini» oxuya bilsalor do «musiqisini» eside bilmazlor. Onu da olave edok ki,
qloballasan diinyada kiirrasal semiotik proseslordon biri hor yerdo musiqi ilo sinkretlik yaratmagq,
simbioz doyerlor qurmaqdir. Restoranlarda fon funksiyasina gors musiqi, seirlorin musiqi altinda
oxunmasi, memarliq abidolorini gostoran filmlordo musiqi interpretasiyasindan genis istifado
olunmasi, kino vo teatrda musiqi vaxti ilo universallagmaga meyillilik soviyyasinds olan
musiqinin indi tam universallasmasina dolalot edir. Mashur mantiqgilor Q.Fregenin, A.Corgiin,
C.Morrisin, L.Yelmslevin yilingiil oli ilo metadilo indi do islokliyini saxlamaqda olan basqa
terminlor, - «signifikaty», «designaty, «denotat», «konnotasiya» kimi sdzlor goldi. Onlar isarslorin
bildirici olmaq funksiyasim xirdalayirlar. Isaronin bildirmok funksiyas: iso onun monasini,
anlamini agir. Isaro noyi anladirsa, bu, onun monasi olur. Vo ya isaronin monasi onun
bildirdikloridir [3]. Madoniyyat vo incosonat hadisolorindos, eloco do memarlhiqda forma vao
mozmunun oldugunu Oncolor hami bilirdi. Lakin semiotikanin modoniyyatlo bagli metadili
formalasanda forma vo mozmun isaronin bildiran vo bildirilon komponentlari ilo identiklosdirildi.
Bu, semiotikaya osaslanan metadilo yeni tohkiys, sdylom modeli verdi. Oncolor kulturoloji
narrasiyalar ideolojilogsmis heyranliq, bayanat vo ya monfilosdirici deyimlor tistiinde qurulurdu,
yoni akseoloji, doyorlondirici xarakter dasiyan diskurslardan diizoldilirdi. Konfrantasiya,
miibarizo dovrlari bels diskurslart ¢ox populyar edirdi. Lakin tarixds elo dovrler da olur ki, «na
yaxsidiry, «na pisdir» («ah-of») diskurslar1 6zlorini tlikedir vo bu zaman «neco qurulub»
diskurslarma ehtiyac yaranir. Madoniyyatin semiotikast mohz bu tolobo cavab verdiyi iigiin
populyar oldu [4]. Tesadiifi deyil ki, mohz madeniyyatin semiotikasi akseoloji, doyarlondirici
ritorikadan qurtuldugu {i¢iin 6z predmetino kiiltiir faktlar1 kimi hom do soytislori, geyri-rosmi
modoniyyatin simvollarini daxil etdi.

«Strukturalizm» termini 20-ci illordon sonra Praqa Dil¢ilik Damoyinda genis islonmayo
baglamigdi. Dilgilikdon qabaq iso bu sozili psixologlar yaxst bilirdilor. Onu Britaniya kdkenli
amerikan psixoloqu E.B. Titcener ortaya atmisdi. O, Leypsiq Universitetinde Vundtla birlikdo
oxumugdu. Roman Yakobson isa dilgiliys «strukturalizmi» gatirandir. XIX yiizilin avvallorindon
dil¢ilik biologiya elminin qoxusu golon bir c¢ox sozlori sevorok monimsayirdi. Bu proses
«struktural» «struktura» sozlorinin dilgiliys golmasine do aiddir.

Yakobsondan termini Zelilc Harrison gotiirorok kitabinin adma ¢ixartmisdi: «Struktur
dil¢ilikds metodlar». Sossiiriin ideyalarini iso ilk dofs rus formalistlori - OPOYAZ va Moskva
Dil¢ilik Domoyinin iizvlori odobiyyata totbiq etmisdilor [5].
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Struktur analiz cismi vo hadisoni xarakterizo edonds onun substansiyasini, yoni maddosini
yox, hansi differensial slamoatlordon horiildiiyiinii osas gotiiriir. Ona gora do kiiltiir hadisaslorine
vo memarliq abidosloring struktur yanagsma zamani onlarin fiziki «libasinin» nozors alinmamasina
kiilli migdarda niimunslor tapmaq olar. Cindo Tibet lamaistlorinin evinds homiso Dalay Lamanm
portreti asilarmig. Hokumot bunu qadagan edondo camaat, sadoco, i¢i bos ¢orcivoni asmaga
basladilar. Belaca, bos ¢ar¢ivo Dalay-Lama portretinin «sinonimi» oldu. Yoni 6nca tibetlilor li¢iin
Dalay-Lamanin portreti divarin adi olan sahasindon forqlonmok asasinda sakralliq zonasi olurdu.
Portret yasaglananda bu forq portretin bos ¢or¢ivasine samil olundu vo eyni notico alindi. O
monada eyni natico alind1 ki, tibetli yena 6z otaginin divarmi Dalay-Lamanin basqa isarasi kimi
monalandirdi.

Madani abidonin struktur varliginin ger¢ok maddi varligini avoz eds bilmasinin madoniyyat
iiciin doyori ovozedilmozdir. Misir ehramlari, Sfinks, Qiz qalasi, Igori sohorin divarlar,
Ofganistanda taliblor torofindon partladilmis nohong Budda barelyefinin fiziki-maddi varligi ¢ox
o6nomli oldugundan noloriso anlamagq iigiin onlarin fragmentlorindos molekulyar analizlor aparmaq
olar. Bu masalads on effektli metod radiokarbon analizidir. Tobii ki Qi1z qalasinin yagini dyronmk
istasak, onun barpasinda isladilmis yeni daslarin yox, ilkin daslarin uqlekarbon analizini aparmaq
lazimdir. Lakin fiziki-maddi varligin bu 6nomino baxmayaraq modoniyystdo qeybo ¢okilmis
fragmentlorin, abidolorin struktur varliq asasinda sanki virtual barpasinin sahidi olurug.

.Oslindo bu hal memarligda genis miisahido olunur. Bir ¢ox godim abidolor dagilibsa,
dagint1 onun ilkin variantin1 avoz edir. Tovrata gora, yohudilor Israilo gironds ilk énca 6zleri ilo
icindo Tanri ilo ohdin sandig1 olan cadir1 gozdirirdilor. Sonralar Davud peygombar bu ¢adir
Yerusolimdo qurdu. Daha sonra Siileyman peygombor homin ¢adirin avezinde Mobad daginda
Yerusolim (vo ya Siileyman) tapmagini tikdi. Uzun osrlor homin mobad yohudilor {i¢iin Beyt
Mikdas, yoni Beyt- iil Miigaddss oldu. Miladdan 6nca 586-c1 ildo Assuriya ¢art Navuxodonosor
bu mobadi yerlo yeksan etdi. Lakin sonralar onun yerindo Ikinci mobad tikildi, horgand Roma
osgarlori onu da dagitdilar. Mahz Tanr1 ilo ohd sandiginin struktur mahiyyati sonralar ona gotirdi
ki, bu siruktur mahiyeti 6ziinds saxlayan ¢adir, daha sonra Siileyman peygomborin tikdiyi Birinci
Mabad basqga fiziki xassolordo (libaslarda) olsalar da bir-birinin «sinoniminoy» ¢evrildilor. Boylc
[rodun tikdiyi Ikinci Mobad do insasindan sonra bu sinonimlor sirasina diisdii. O dagilandan
sonra 19 homin Mobaddan bir az asagida qalmis Ag1 Divari Birinci mabadin yeni sinonimi oldu.
Islam dénominds Ikinci mobodin yerindo ol-Aksa Moscidi ucaldildi. Maragqhdir ki, ol-Aksa
Iudaizmlo Islamm biitiin vorosolik olagolorine baxmayaraq yohudilor iiciin yadin vo hatta
diismonin Mobadi statusunda qaldi. Sobab o idi ki, ol-Aksa yshudi tapmagqlarindan markozi noqto
kimi bazi struktur slamatlorini gotiirso do yalniz yshudiliys monsub, «Tanr ilo ohd sandiginin
saxlandig1 yer» kimi struktur mahiyyatini gotiirmomisdi.

Semiotikada isaronin bildirdiyi obyekts denotat deyilir. Uygun olaraq isarslorin liigoti
monalara denotativ monalar deyilir. Ancaq isaralorin konnotativ monalari da var ki, slave
monalardir. Semiotika vo informasiya nazoriyyasi acgir ki, modoniyyet isaroalor kompleksidir.
Modoniyyotdo nalor varsa, tokco oturmagq ti¢lin, yemok {i¢iin islodilmir. Onlar utilitar vozifolorini
yering yetiro-yetiro hom do miixtolif monalar bildirirlor. Bu monalarin iss arasinda konnotativ
anlamlar xiisusi yer tutur. Ona goro do modaniyyat tarixinoe tokce yeni dayerlorin yaranmasi,
kohna doyarlorin siradan ¢ixmast kimi baxmaq diiz deyil. Madoniyyat tarixi hom do
konnotasiyalar tarixidir. “Isaro konnotasiya edir» deyimi xiisusi sokildo isaronin ugradig: tarixi
tokamiilii nozaords tutur. Kabs kub formasinda das diiziimii kimi ev ideyasini (monasini) bildirir.
Ev Kobonin denotativ monasidir. Ancaq Islam orablorin dini olanda Koba konnotasiya edorok
«Allahm evi» anlamini da qazanmisdi. XVIII yiizilde Vahabilor bu konnotasiya ils heg ciirs razi
olmadiqlart iiclin onlarin Koba qavrayist heg ciiro miigaddasliyi gqabul etmirdi [6]. Onlar ii¢iin
Kobonin konnotasiyas1 basqa istigamotdo gedirdi, mosolon, basqa torigotlordon olan
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miisalmanlarin Kabays vurgunluglarini miisriklik sayirdilar (Vahabi afoizmi vardi: Allah-toala
pirlori dagidanlara miidriklik ota edir. Onlar1 tikonloraso he¢ no géndormir). Lakin vahabilordon
forgli olaraq Ortagag Klassik poeziyasi Kaobonin konnotasiyasini sevgi diinyasina colb edarak
mosugenin xali monasini Islamin bu méhtosom isaresine artirmisdi.

Bizansda ikona diigmonleri ilo ikonaparastlorin qanli savast yaxst melumdur. Ancaq yaxsi
molum olmayan bu savasin konnotasiya aspektidir. Ikona diismenlori coxtanrigiliga
diismongiliyin mentiqi ilo ikonolara porostigi misriklik, Tanriya tay qosmaq sayirdilar.
Ikonaparastlor isa bu arqumentdon ¢ixis edirdilor ki, ikonanin konnotativ manasi Isusu bildirir vo
biz o monaya sitayis edirik. Bu sonuncu arqument Pravoslav teologiyasinda boyiik axtarislara
sobob olmusdu. Teologiya baslamisdi «ikona», «porostis», «tanri», «isaralorin monasi»
problemlorina xiisusi fikir vermays. Bunlar is9, artiq, teoloji metodologiya idi, ¢iinki anlayislar
testdon kegirir, refleksiya edirdi. Onu da deyok ki, zamanimizda vahabilorin bagqa torigotlorin
miigoddaslor institutuna hiicum etmosi Bizansdaki ikona davasini xatirladir. Ancaq bu dava
xristian teologiyasinda metodoloji refleksiyalara tokan vermisdi [7]. Halbuki miiasir Islam
diinyasinda vahabi ittihamlar1 oxsar teoloji vo kulturoloji refleksiyalar térotmir. Bu ciimlodo ona
goro «oxsar» sozlnil isladirik ki, basqa tip teoloji diskussiya toradir, hom do bu diskussiyanin
tarixi Qurani-Korima, Cahiliyys dovriiniin sonlarma gedib ¢ixir. Axi, Islamim miiqoddas kitabmin
osas leytimotivlorindon biri miisrikliklo Allahin vo onun peygomboarlorinin miibarizasi, ittthami
iistiindo qurulub.

Moadaniyyaet tarixinin hom do konnotasiya tarixi olmasini géstoron saysiz faktlar var. Hegelin
tarix modelindo Miitloq Ruh tapdigi anlayislara uygun olaraq tarixi hadisolor, morhoalolor
yaradaraq Sorqdon Qorbos, bu axirincidan iso cagimiza dogru tarixi irslilodirdi. Konnotasiya
tarixini oxsar ssenrido gotlirmok olar. Boasoriyyat «ev» soziinii konnotasiya edorok Allahin evi,
hatta Avropa Evi, Qafqaz Evi kimi ideyalara golib ¢ixmisdi. «Cannat» ideyasinin konnotasiyasi
Miisolman sorqindos bag-bagat ideyasini populyar etmisdi.

«Madinatun» yoni «gohor» so6ziiniin konnotasiyast Miisalman Sorqinds, xiisiisi ilo
Azorbaycanda «modoniyyst» anlayisina gotirib ¢ixarmigdi. Bunun noticesinds  anlayist
metodologiya baximindan refleksiya edonds «sohor/kond» oppozisiyasi, qarsidurumu diigiinco
liciin gen-bol material vermisdi. Fen-suy folsofosino vo estetikasina sdykonan memarliq vo
soharsalma modelindo 6nomli masals dirilik enerjisi Si-nin axinina rahat, angoalsiz yol agmaqdir.
Demaoli, bu modelds evloarin, tikililorin diiziim «qrammatikasi»nin necayliyini Si axininin talablori
dikto edir [8].

Sohor fenomenindo kiigalorin, yollarin neco olmasit onun qurulusuna 6z tosirini gostorir.
Ortacagda Yomon Qapisi, Sam Qapisi, Hicaz Qapisit bozi miisolman sohorlorine girib-¢ixma
yollarinin diktasini verirdi. Kii¢alor bu gohorlorde meydanlara 6z strukturlarini verirdi. Biitiin bu
faktlar sohorlordo moskonin hansi qaydada salinmasimi gostorirdi vo ona goro do sohorin
gqrammatikasi anlayigma yazilirdilar [9]. Oz névbasindo “sohorin qgrammatikast” ifadosi gostorir ki,
semiotikan1 tokco memarliga yox, sohorsalmaya da totbiq edib miixtolif monalar agmagq olar.
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XVII YUZILIN iCTIMAI-MEMARLIQ ABIDOSI BASQAL HAMAMI POLEMIiK TOSVIRDO
Zeynalov Nasib Abbas oglu- assistent, Memarligin osaslari kafedrasi, AzMIU, faberit@list.ru

Annotasiya. Maqalods 6lkodos tikilmis hamamlarla Basqal hamaminin miiqayisoli tohlili verilmisdir. Bu
dovriin kbhna qurulugsunun xiisusiyyotina baxmayaraq, bu moqalads yeni bir polemik plan qurulusunun
tasvir ideyasinin sohv oldugunu ortaya ¢ixrir.

Acar sozlar: abids, sshar, kond, hamam, folklor, tasvir

THE POLEMICAL DESCRIPTION OF BASGAL HAMAM- XVII CENTURY AS A SOCIAL
ARCHITECTURAL MONUMENT

Zeynalov Nasib Abbas- assistant, department of Architectural Basics, Azerbaijan University of
Architecture and Construction, faberit@list.ru

Abstract. Comparative analyses of the Basqal bath-house with other bath-houses built in the country have
been given in this article. Despite a manor of an old structure of that period, the idea of the new polemic
plan structure in this article has been revealed by incorrect.

Keywords: monument, town, village, baths, folklore, illustration

Sabir Riistomxanlinmn “Omiir kitabndan bu fikirlori oxuyurug. Sitat: “Diinyanin 214 dlkesi var.
Onlarin 114-ii Azarbaycandan, yeddisi iso bizim Basqaldan kigikdir” [1]. Yazari golomindan siiziilon bu
metaforik xitaba nazar yetirdikdo Basqala verdiyi doyerin cografi vo memari baximdan 6l¢iisiinii tosavviir
etmoya caligsaq, haqgigoton do bu yasayis moskoninin hor iki anlamda da gozlo goriilasi naticasinin
oldugunu miisahido etmis olarigq. Cografi baximdan doyorlondirmoni bu ixtisasin miitoxasislorinin
ixtiyarina buraxib, memari baximdan doyarlondirmoys kecid aldiqda-Basqal istor gohortipli godim yasayis
maskoni kimi, istor dini, miilki vo ictimai tikili-abidslori ilo indiki vaxtda, i¢inde mistik, Dagliq Sirvanin
va Soki-Zaqgatala bdlgoesinin memarlig-tikinti oanonosindon osintilori dasiyan osrarongiz bir diyardir. Cox
gadim tarixo sahib olan Basqalin sdylontilora gora holo XII osrds tikilmis vo bu giine kimi istifadoys
yararli sokildo galmis mohlonin suaxitma qurgulari yoni el tobiri ilo desok “kiirobond” su-kanalizasiya
sabakasi, gadim hamami, mascidleri buraya ayaq basanlarda xos toasssiiratlar yaradir. Bu xos toassiirat
vurgusunu yaradan yuxarida sadalanan tikililor Basqalin memarliq irsi hesab edilir. Bu memarliq irsinin
meydana golmasindo dnomli miioyyan iqtisadi proseslorin tasir izlori gériilmokdadir.

XVII-XIX osrlorde Azsrbaycanda insa edilon tikintilorin xarakterik xiisusiyyatlori, XVII-XVIII
yiizillordo ticarotin inkisafi fonunda buna bagl, miixtolif aidiyyatli binalarin tikintisini daha da
geniglonmisdir [2]. Homin ¢agda Azarbaycan soharlorinin strukturunda miilki tikililer kimi yasayis evlori,
dini tikililor kimi mascidlorden sonra ictimai tikililor olan karvansaraylarin vo hamam binalarinin tikintisi
ohomiyyatli yer tutur. Bels ki, sarqds, o ciimlodon Azorbaycanda karvansaraylar vo xiisuson do hamam
binalar1 6zgiin vo otantik ictimai tikili sayildigindan oksor gohor va sohartipli yasayis moskanlorindo
rastlamaq miimkiin idi. Hamamlar sanitariya-gigiyena funksiyasi dasimaqgla yanasi, hom do istirahat,
goriis vo habels miixtolif etno-folklor morasimlorin qeyd edildiyi mokan idi. Azarbaycan hamamlarinin on
yaxst drnoklori Abseronun Nardaran kondindo (1388, memar Kostasif Musa oglu), Bakinin igorisohar
bolmasinds (Qasimboy hamami-XIV yiizil, Hac1 Qayib hamami-XV yiizil,) Gancade Cokok hamam-XVII
yiizil, Basqalda-XVII yiizil, Susada Merdinli mohsllssinin hamami-XVIIL,) indiys qadar qalmigdir [3].

Yuxar1 mascidlo yanasi, XVI asrds tikildiyi ehtimal edilon, yarasiqli taglar1 olan Basqal hamamu
yaxin illers kimi qosabays va otraf kondlors xidmaot edirdi. Nodonss abids qeydiyyata alimanda XVII asr
abidasi kimi geyds alinibdir [4]. Boyiik ehtimala goroe, otraf tikililorin homin asro aid olmasina va tikinti
texnikasi tislubuna gdrs hamami bu tarixo aid etmislor. Tobriz, bazonsa Tehran memarliq maktoblorindon
izorinda asintilor saxlayan bu abids sanki daxilds-interyerds bu maktebin, xaricde-eksteryerds iss Basqala
xas tikinti-ingaat sonotinin Xxiisusiyyatlorini bizloro toqdim edir. Hamamla bagli yerli ohalinin
tosavviiriinda qalan tasvirlara baxsaq, yuxarida deyilanlarin hagigaton do dogru oldugunu gérmiis olariq.
Belo ki asagidaki xalq yaddasindan oxz olunan tosvirds deyilir:

33



Elmi asorlor Memarhq Scientific works, Architecture,2018, N2

“Birinci, soyunma otaginin ortasindaki girds hovuzda su fovvars vurardi. Dag désoma hamiso tor-
tomiz olardi. Uzbaiiz, dagdan hériilmiis soyunub-geyinmo sokilorino hasir salinnusdi. Girisdoki enli soki
hamamginin 6z yeri idi. Agappaq divarlarda asqilar vurulmusdu. Sokilordon pillokenls diisiib taglarin
arasindan kecondon sonra, miistorilor ¢cimmo otagina daxil olardilar. Cimmok ii¢lin zal ortaligda bdyiik,
sag yanda iki, sol yanda iki gézdon, tagli bolmolordon ibarat idi. Bas torafdo soyuq va isti su xazinslarinin
divarlar1 qarsisindaki bélmolards uzanib kisalonmak {i¢iin taxtlar var idi” [1].

Yeno sOylontiloro goro, abido-tikilinin tikilimo tarixi basqallilarin tobirinco desok hamam “Yuxar1
mascid” ilo eyni dovrde xeyriyyaci insanlarin maddi vo monavi destoyi naticasinde tikilib orsoya
golmigdir. Daha bir sOylontini nozors alsaq 300 ilo yaxin yasi oldugu giiman edilon, yumurta sarisi ilo
horiilmiis hamam konddo yegana vo on boylik hamamdir. Bundan savayi konddo timumi “el hamamlarina”
rastlanmamusdir. Belo desok kondds elo bir dovr yetigsmisdir ki, artiq imumi istifadodo olan “el hamami”
olamotdar giinlorda, xiisusi bir etno-folklor tadbirlords istifado edilmays baslanmigdir. Bu ento-folklor
todbirlars “boy hamami, bayram tomizliyi, ciimo tomizliyi” kimi imumi todbirlori niimuns gatirs bilorik
va bu tadbirlordo, giinlordo olan hamama getmo morasimi artiq bir onona halin1 almaga basladigi ¢agdan
“el” hamamlar1 artiq timumilikdon ¢ixaraq, bir xilisusilosmo dovriine qodom qoymaga baglamisidir.
Bundan sonra tikinti insaat xiisiisiyyatlori do, ictimai xarakterdon, soxsi xarakters kec¢id etmoyo
baslamigdir. Belo ki, ohalinin rifah soviyasinin yiiksolmosi evlaordo, yasayis saholorindoki tikililorin
xarakterinin doyismayino tosir gostormisdir. Beloliklo artiq yasayis sahosindon konarda galmis “hamam”
atributu, yasayis sahasina daxil olmaga baslamisdir. Burada yasayis sahasi deyando, ohalinin yasadigi ev
vo hoyatyan1 saho ikisi bir yerds, timumi olaraq nozordo tutulur. Qisa olaraq soylosok, Basqalda
hamamlarin hoyatyani sahonin daxilinds bir tikili kimi insa olunmasindan sonra-iimumi istifadodo olan
XVI asrin “el hamam1” gedig-galisdon konarda qalmaga baglamis vo sonda da tam olaraq taleyin timidina
tork edilmis vaziyyatda 6ziinilin son ¢aglarini yagsamaqdadir.

Qosaba sakini, hamginin do Basqal Dovlat Tarix-Madaniyyst Qorugu miidirinin verdiyi mslumata
goro 1998-ci iladok istifads edilmis, timumilikds ise halo do XVII asro aid edildiyi giiman olunan
hamamin faaliyystinin dayandirilmasinin bir ¢gox sababi var. Onlardan biri gasabs sakinlorinin todricon
soharo, yoni is-giic dalinca paytaxt Bakiya axin etmasidirss, digar sabab yanacaqla baglidir. Bels ki, tobii
mongali mineral-buxarli (yoni burada yerin tokindon qaynayaraq ¢ixan isti-termal sular vo buxarlar
nazards tutulur) istilik sistemine malik olmayan hamamin isidilmasi ii¢iin kiilli migdarda yanacaq sarf
olunur. Homg¢inin Basqalda az miqdarda sakinin galmasi sababindon buraya gedis golisin azalmasi ilo
hamamu islodenlors buranin qizdirilmasi vo sakinlorin istifadasine verilmesi maddi baximdan slave yiik
oldugundan, yani geca-giindiiz buranin hararatinin sabit saxlanilmasi {igiin ¢ox miqdarda odunun alinib
yandirilmasi iqtisadi cahatdon sarfali olmadigina gors buranin faaliyysti dayandirildi. Hazirda bu abida
baximsiz vaziyyatdadir.

Basqal 6z-6zliiyiinds bir sirli alomdir. Burada olan har bir obyekt bu sirli alomin “mistik” bir
parcasidir. Belo ki burada olan abidolor do bu mistik obyektlorden biridir. Bu abidalori “mistik” eden
onlarin malik oldugu tarixdir. Bu “mistik” tarixin i¢cinds abidslorle bagli miixtslif ento yaddas hekayalori
saxlanmaqdadir. Bu etno yaddas hekayolori boazon abidonin tikilmesi ilo bagli, bozen tarixi ilo bagli,
bozonso neco istifado olunmasi ilo bagli miasir dovriin insanlarina “mifik vo mistik” molumatlar
catdirmaga ¢aligmaqdadir. Oz tarixinin icinde “mifik vo mistik”” molumatlar saxlayan abidolorden biri do
Basqal hamamidir. Belo ki, bazon bu hamamin necs istifiado edilmasi vo ya neco foaliyyot gostordiyi
barado yerli ohalidon molumat almaga c¢alisdigda sohbato hamamin neco vo naylo qizdirilmasi ilo
baglayirlar. Bela ki, etnoepiklosmis sdylomlorin birinde bu hamamin da biitiin miisalman diinyasindaki
osrarangiz sinoptik hamamlar kimi samla qizdirihidigi sdylonilir. Umumiyyatlo golin baxaq gorok yaxin
Sorqds vo miiselman diinyasinda olan bu “sam vo hamam” masalasi naden qaynaqlanir? Bels ki, hor bir
xalqin tomizlikls bagli miioyyon atribut vo elementi var, elo deyilmi?

Xiilasa bir xalq olaraq bu nasnalordon bizds do olmaz mu ? Var 6zii do saysiz. Ritorika etmadon
tomizliklo bagli miisyyen atributlarin ns olduguna baxaq. Yoni hamamlar haqqinda miizakirs aparaq.
Hamamlar barada s6z diisdiikds ilk agla golon onun neca qizdirilmasi mévzusudur. ilk énco "Samla" vo
ya bir basqa yanacaq novii ilo qizdirilir ona diggat yonaldilir. Demali bels sizi intizarda saxlamadan
kegak "samla, hamamin" na slagasi olduguna. Bu anlam yani "mistika" adobiyyatdan ta memarliga, hotta
sosial hoyata o qodar tasir edib ki, bundan kenar heg bir fikri alternativ kimi gabul etmirlar. Bu iki kolma
biitiin sahodo bir mistik anlam kimi 6ziinii biriizo verir. Ax1 halo bir ne¢o saat "boy hamami" zamani
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burada vaxt kecirmalidir?!.

Sanki burada samin istilik miqdarim 6lgiilondirmokls, hamami bir mistik yers ¢evirmoak istoyirlar.
Demali bels xalqimizin sliuruna hopmus "samla qizdirilan bir hamam" ifadasi var ki, har dogige basi buna
geyri-ixtiyari miiraciat edilir. ©slinds iso godim hamamlar hamisi, miiasir dilds desok dosoms alt1 istilik
sistemina malik olub (Bu istilik sisteminin enerji tachizati bazon bark oduncaq, bazonso yegano vo
alternativsiz olaraq asrlorls “samla” qizdirildig1 zonn edilon aslinds iso yanar moisot qazlari ilo qizdirilan
Seyx Bohai hamaminda istifads olunan kimi idi).

Qeyd etdiyim kimi hamamegilar "tozo bay hamami" vaxti buraya ¢ox adam vo miisteri calb etmaklo
bir xeyli mavacib va qazanc gotiirtirmiiglor. O vaxtki hamamgilar da gox uzaq goron olduglarindan elan va
tobligat1 "bir samla qizan hamam" folsofosi iizorinde qurublar. Isinmis suyun bir hissasi, hamamda
yuyunmaya, bir hissasi iso buxar soklinde dosomo vo divarlar arasi kegidlorden, borulardan ke¢moklo
bayira ¢ixirmis. “Kulxan” deyilon hissado yanacaq vo ya oduncaq qalamaqla, istiliyi “xozinadoki” suyu
isitmays yonoldirmiglor. Beloliklo "vam odlu" isitmo rejimi vasitasi ilo oksor hissasi yerin altinda olan
hamamin divarlar1 daim isti qalmaqla igori mokani da isti saxlayirmis. Hamamgida “sam vo hamam”
folsafasini uydurmagla dziiniin idars eladiyi hamama bir “mistiklik” abu-havasi gotirmoklo hamama galis-
gedisi daim sabit tuturmus. Belo oldugu halda hamamda adam olmadigi vaxtlarda "vam odlu" isitma
sistemina kecirmis. Beloliklo bu dovrii proses vaxti hamam gilinlornan isti qalirmis vo “kiilxan” daim
yanacaqla tomin edilirmis. Oslinds iso yerinds ilkin incoloma vo axtariglar apardiqda goriirsen ki sam
masolasi dogrudanda miiasir ifado ilo desak "PR" (tobligat) vasitosi olub. Yoni xiilasa olaraq demok
gorakirsa biitiin bunlarin hamisi bir oyundur, magzinds iqtisadi maraqglar dayanur.

Notica. Biitiin bu baxis bucagini nozors alsaq deyilonlori “Basqal” hamamina da aid etmak olar.
Bels ki, hamam iizarindo 6lgmos vo barpaya dair tadgiqatlar apararkon hamamin 6ziiniin ayrica isitma va
qizdirilma sistemino malik oldugu miioyyon olunmusdur. Umumilikdo gotiirdiikdo hamam  coxiizlu
hondesi fiqur formasindadir, yoni bu formanmi bir az sadeslesdirsok diizgiin olmayan dérdbucaqli
soklindodir. Hamamin xarici sorhodlorinin bu bi¢imdo olmasina tikilinin yerlosdiyi relyefin tosiri
boyiikdiir.Divarlarinda, giinbaz vo daxilde giracokds, hamamin daminda ¢okma tohliikesinin var olmasi,
yaranan catlar hor an abide-tikilinin imumi olaraq ¢6ks bilocayins isaradir. Qozali voziyyotds olan
tikilinin barpaya ehtiyac1 vardir. Buraya golon turistlor tikili tohliiksli olduguna gore binaya girmoys
ehtiyat edirlor. Turistin golib, ekskursiya iiciin igori ke¢o bilmomasi hamamin imumi olaraq ¢6kma
tohliikasi altinda olmasi sobabindandir. Tovsiyya olunur ki, abidenin madoni turizm marsurutuna daxil
edilmosi iiciin tikili-abide barpa olunmalidir [5].
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ORTA 9SR AZORBAYCAN MEMARLIQ ABIDOLORINDO KiTABOLORIN BODii
TORTIBAT XUSUSIYYOTLORI

Roasulova Zomina Masalla qizi- dissertant, Memarliq konstruksiyalari vo abidslorin borpasi kafedrasi,
AzMIU, zamina.resulova@mail.ru

Annotasiya. Azorbaycan Orta osr memarliq abidslari iizorindo istifads edilon epiqrafik yazilar bdyiik
ohomiyyat kasb edorok, Yaxin Sorq Olkolori arasinda oziiniin ifadsli qurulusu ilo xiisusi farqlonirdi.
Epiqrafik yazilar islam dininin golisi ilo inkisaf etmoyo basladi. Bu yazilar informasiya vasitesi olaraq
abidonin  tikilmo  tarixi, sifaris¢i, memar, xottatlar haqqinda xiisusi molumat  verir.
Acar sozlar: kitaba, onono, tiirba, memarliq moktablori, bismis karpic, dekor

ARTISTIC DESIGN FEATURES OF MEDIEVAL AZERBAIJANI ARCHITECTURAL
MONUMENTS

Rasulova Zamina Mashalla- PhD candidate, department of Restoration of architectural construction and
monuments, Azerbaijan University of Architecture and Construction, zamina.resulova@mail.ru

Abstract. The territory of Azerbaijan on, one of the most ancient countries of the Middle East, is rich in
various monuments of material culture, among which a special place and significance belongs to medieval
epigraphic monuments Epigraphic monuments contain original information about the spread of Islam in
the medieval Azerbaijan on. The inscriptions, especially the building epigraphy of Azerbaijani give the
original material on the Arabian paleography; they report information about unknown masters:
calligraphers, carvers, architects, builders, etc.
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Azorbaycan diinyada godim tarixi vo zongin memarligi ilo mashur olan bir diyardir. Belo zongin
memarhigin orsoys golmosinds, nasildon-nosilo Gtiiriilmasinde memar, ustad, bennalarin bdyiikk rolu
olmugdur. Onlarin yaratdig1 sonat asarlorinin asas xiisusiyyati badii ifadsli goriiniigo malik olmasidir. Bu
ondan irali galir ki, Azorbaycanda memarliq abidslari zongin dekor tortibatlidi. Az sayda abida tapilardi
ki, onun iizorindo dekordan istifade edilmasin. Dekor-yaradildigi dovriin vo miihitin slamotdar hadisasi
olub, 6ziinda acdadlarimizin ayri-ayri inkisaf morholasindaki adat-ananolorini, maisati, dini ayinlori vo
badii zovqlorini comlagdirir. Memarliq abidslari tizerinds yer almis dekorlar he¢ vaxt sarbast, nizamsiz
deyil, daim ononovi ganunlar osasinda icra olunmusdur [1]. islam dini gézol memarliq abidelorinin
yaradilmasinda bilavasito boyiik shomiyyat kasb etmisdir.

Aragdirmalara goro memarliq abidalari {izerinds rast galinan dekoru taskil edon naxiglarin névlari
asagidaki kimi miioyyon edilmisdir.
1.Hoandosi naxislar
2.Nabati naxiglar
3.Zoomorf va ofsanavi mifik obrazlar
4. Sujetli-nagledici tosvirlar
5.Miixtslif formal1 yazilardan qurasdirilmis dekorlar
6. Emblem vo romzi mahiyyatli dekorlar [1].

Bir memarliq abidasi iizorinds bu sadalanan naxis novlorinin hamisini he¢ do eyni vaxtda gormak
miimkiin deyil. Bu tohlillorimizdo ssasen qrupun besinci bdlmasinds yer almis “Miixtalif formali
yazilardan qurasdirilmis dekorlar”, yoni epiqrafik yazilar, kitabslorin formalagma prinsiplorini nozarden
ke¢irmaya baslayaq. Epiqrafik yazilar va ya kitabalar ¢ox boyiik informasiya dasiyicisi olub, uzun inkisaf
yolu kecorak, kegmis zamandan bu giine qader forma vo mozmunu miixtalif olan yazilardan ibarstdir.
Kitabalor vasitasilo biz abidalorin tikilme tarixi, sifaris¢i, miiallif hagqinda moalumat olds edo bilirik.
Homginin bu yazilarda Quran ays vo suralorindan, gorkemli sairlorin seirlorindon gotiiriilmiis pargalar,
xattatliq sonatinin gozal niimunalarinden do genis istifads edilirdi.
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Kitabolor osason monumental memarliq abidolorinds, dovlot vo ictimai sonodlorin qisa
niimunolorinds, zeongin ornamentli medalyonlarda, memarliq abidolorinin badii dekor tortibatinda,
homginin shongdasi vo ¢aydasindan hazirlanmis qobiriistii abidolords rast golinir [3]. Yazilarin hor bir
novu abidenin kompozisiya tertibatinda istifads edilmis dekorlara six oslagays girerak, onunla tamliq,
birlik omolo goatirirdi. Oziinomoxsus tortibat formasi olan bu yazilarin hor biri miioyyen dévrds daha ¢ox
inkisaf etmis vo istifado edilmisdir. Memarliq abidolori {izerindo rast golinon yazi formalarinin an ¢ox
yayilmis noévlori bunlardir: kufi, siils, nasx, reyhani, toqi, ruga. Azarbaycanda bu sadalanan alt1 klassik
yazi ndviinde yazmagi bacaran yegano mashur xattat Tobrizde dogulmus Miibarok sah Zaringelom idi.
Onun istedadli sagirdi olmus Abdulla Seyrofi Tobrizi bir ¢ox Tebriz memarliq tikililorinin ¢6l vo i¢
makaninin dekorativ yazilariin miisllifi olmusdur. Azarbaycan arazisinds iso XI-XX asrin avvallorino
godar gorunub saxlanilan epiqrafik abidslarin kitabalorinds asason nasx, siils, nastaliq yazi ndvlerinden
genis istifads edilso do, kufi xottli yazilara daha ¢ox miiracist olunurdu.

Kufi xott haqqinda miixtosor molumat verok. Qeyd edok ki, bu yazi ndvii Islamin yayildig: ilk
dovrlordo Iraqin Kufo sohorindo yaranmaga basladi. Azorbaycanda yayilmasi IX-X osro aid edilso do,
Solcuq memarligr kufi xottin inkisafina bdyiik bir tokan oldu. Bu dovrds osason memarliq abidolori
korpicdon inga edilirdi. Korpicin hondesi qurulusu kufi xottin tektonik xiisusiyyatlori ilo uygunluq
yaratdigina gore yazi torzi kimi formalasmaga bagladi. Tarix¢i alim Mogadixanim Nemat Azaorbaycanin
epiqrafik abidslorini genis todqiq edarok “Azarbaycanin epiqrafik abidslorinin korpusu”adl alt1 cildlik
tarixi asorini yazmisdir. Mosadixanim Nemot Azorbaycanin biitiin tarixi orazisini, o ciimlodon Qarbi
Azorbaycani, Dagistani, Giirciistan1 addim-addim gozorok, arab qrafikasinin miirakkeb oxunan kufi
kitabalerini oxumaga miivoeffoq olmus, onlarin tarixi shomiyystini miioyyonlosdirmis vo elmi giymatini
vermigdir [6].

X-XI asr Baki, Samaxinin Carhan kondi, Darbond va basqa orazilords yerlogon abidslorin iizorindo
sado formali kufi yazi néviindon genis istifads edilmisdir. Sads kufi yazilarda relyefli tosvir xiisusiyyatlori
olmurdu [4]. XI-XIV asrlordo hondosi forma vo naxislara uygunlasdirilan statik kufi yazilan iistiinlitk
toskil edirdi. Abidolorin qurulusu va strukturuna uygun olaraq bu yazilar miixtolif forma alirdi. Artig XV-
XVI asrlords kufi yazini rongarang vo dinamik giil-¢i¢ok rosmlari arasinda onlara uygunlasdirilan nastaliq
(nasx va toliq yazisinin birlogmosi) vo diger yazi novleri avoz edirdi. Qeyd edsk ki, bu yaz1 Azarbaycan
xottat1 Mirali Tobrizi torofinden yaradilaraq inkisaf etmis, Iran, Azerbaycan vo Orta Asiyaya yayilmisdir.
Nostaliq yazi noviine hatta XVIII-XIX abidslari iizerinda da rast galinir.

Bels ki, hondssi naxislara uygunlasdirilan saquli kufi kitabolor dekor rolunu oynayaraq abidoni
dovralayan friz izerine da yerlosdirilirdi. Harflorin bazilorinin iizorinds handasi vo ya nabati ornamentlor
tislublasdirilaraq tac rolunu oynayirdi. Bu yazi novii “cicokli kufi” adlanirdi. Niimuna kimi, tomir islari
zamani Tuba gahi mascidinin giris hissasinds iki satirli yaxsi vaziyyatds olmayan kitabani, Mardokan
dairavi qalasinda kitabani gostormak olar. Daha sonra xottatlar kufi yazini o deracoys qodor dekorativ
elementa ¢evirdilar ki, artiq oxumaq ¢ox ¢atin oldu [4]. Bu deyilanlari Qiz qalasi {izerindaki kitabayo do
aid etmak olar.

Sirvan memarliq moktobinin nadir incisi olan Qiz qalasinin bayir sothi iizorinds, yerdon 14m
yiiksoklikde divar horgiisiine daxil edilmomis abidonin movcud olan tok vo kigcik bir kitabasi
yerlagdirilmigdir. Bir ¢ox alimlor onu “Davud Masud oglunun qiibbasi” kimi miioyyan etsalor do,
Mosadixanim Nemot onun diizglin oxunusuna nail olmus, yoni “qiibba” deyil “qiille” oldugunu
tosdiqlomisdir. Tam daqiq olmasa da abidonin XII asra aid qiillo oldugu miisyyen edildi. Lakin Qiz
qalasinin tikinti tarixi haqqinda abido tizorindo he¢ bir molumat yoxdur. Bu da todqiqatgr alimlards
ziddiyyatli fikirlorin yaranmasina sobab olmusdur. Miioyyan edilmisdir ki, bu abidoeds dofalorlo tomir vo
yenidonqurma islori hayata kecirildiyindon movcud olan tok kitabs do sonraki dovrlorde yazilmisdir.
Homginin kitabanin gozdon uzaq olmasi sifaris veronin ¢ox da taninms feodal olmamasini siibut edir.
Lakin D.A.Axundov Qiz galasi Orta asrs aid qala deyil, godim odparastlik mabadi oldugu forziyyasini do
irali siirmiigdiir [5]. Bu abids tizerinds tikinti tarixi haqqinda yetorincs kitabanin olmamasi bels ziddiyyatli
fikirlorin yaranmasina asas sabab hesab edilirdi.

XII asrdo yazi ornamentlori abidalorin fasadlarinda, frizlordo, bastaglarin igarisinda, soth
corgivalorinin konarlarinda birrongli rast golinirdi. Belo yazilar vo kitabolordon sohbat gedorkon
Naxc¢ivan-Maraga memarliq moktabini, Ocomi Obubakr oglunu geyd etmomok miimkiin deyil. ©comi
Obubokr oglu Naxcivani 6z dosti-xatti ilo secilon, tarixo zongin yaradiciliq tovholori boxs edon, ¢oxlu
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sayda abidoleri ilo Maraga-Naxc¢ivan memarliq maktobinin on parlaq niimunasi olan Yusif ibn Kiiseyir
oglu tiirbasi, Momina Xatun tiirbasi, Nax¢ivan Came moascidi vo iki minarali bastag kimi tarixi asarlorin
miiollifidir. Istor pesokar foaliyyati, istorsa do yaratdigi binalarin shomiyyati artdigca onun imza vo ictimai
movgeyi doyisorok abidonin daha on mohtogom yerino hokk olunurdu. Bu moktobin bir ¢ox sonotkarlarinin
ad1 XII-XIII asrlards 6lke xaricinds tikilmis abidslarin tizarindoki miisllif imzali kitabolordo rast galinir.

Memar Ocomi yaradiciliginin sah osori sayilan, MOmina Xatun tiirbasi Ataboaylor kompleksinin
yegana yadigari olaraq, yaranmasi bastag kompozisiyasinin ¢argivasi iizarindoki kitabads “mahorrom 582-
(1186)-c1 ilin yaz ¢ag1 kimi gostorilmigdir. Bu abido tizorindo istifado edilon solcuq zoncirini xatirladan
kufi kitaboalordo bozok elementi kimi diiyiinlor daha c¢ox istifado edilib, aradaki bosluglar iso inco
quruluslu nabati naxiglarla stistlonmisdir. Diiyiin vo kitabolordo korpicdon, naxiglarda iso gocdon istifado
edilmisdir (sokill).

O.Olosgarzads tarixi gqaynaqlar vo tiirbonin yaximligindaki bastag vo kompozisiyasinin {izerindoki
kitaboaya goro belo bir naticoya golmisdir ki, “Tiirbs Cahan Poahlovinin 6liimiinden bir az 6nco bitmis,
bastag iso onun Oliimiindon sonra tikilmisdir. Siibhosiz ki, Cahan Pohlovi 6zii do bu tiirbodo dofn
edilmiisdir” [2]. Yusif Ibn Kiiseyir oglu tiirbasindon 26 il sonra tikilon bu méhtosom tikili plan mokan
qurulusuna gora digorlori ilo eynidir. Lakin memarin abidoys boxs etdiyi bonzarsiz ifads vasitasi vo
gozollik, onun istedadinin daha da inkisaf etmasi ilo yanasi, homginin sifaris¢inin giicii vo ozomatindon
xobor verir. Momine Xatun tiirbosinin o biri sathlordon kaskin forqlonon, sorq divarinda yerlogmis sivri
taxcasi icarisina salinmig diizbucaqli giris qapis1 kufi xatli kitabasi ilo ¢ox tontonalidir.

Oniizli sathin har bir izt “IT”sokilli ¢arcivalar va igarisi biitiinliikle epiqrafik naxish vo kufi xatli
yaz1 ilo Ortiilmiisdiir. Bu kitabani oxumus ©.9lasgarzads bels bir naticoys golmisdir ki, oniizlii tlirbsnin
biitiin tizlorinin kenarlar1 “Yasin” surasinin matni ilo hasiyalonmisdir. Hor dofo asagidan baslayib, sonra
iifiqi, sonra yuxaridan asagiya enan yazi, iki dofs tokrar olunmagla I iizdon V gader, o biri VI dan X
izocon davam edir [2]. Yasin surasini comloysn yuxarida yazi qursaginda abidonin kim torafindon sifaris
olundugu, kimin torsfinden ucaldig1 haqqinda kitabs gostorilmisdir.

Qiillanin interyeri, bayir va sardabadon fargli olaraq sads tortib olunmusdur. Lakin suvagin altinda
ab1 rongli yazi zolaginin {izo ¢ixmag siibut edir ki, orada dekor vo divar rosmlori olmusdur. Interyerds
giinbazin daxilinde perpendikulyar istiqgamstde dord girds formalt medalyon yerlasdirilmisdir. Gac
tizorinds bitkisal fonda kufi xatli ulduzvar1 kompozisiyalarin har birinds “Allah” s6zili yazilmisdir. Bir-biri
ilo kasisarak ulduzlar amals gatiran adlar bu 6zayi ¢evralayir. Lakin medalyondaki kitabalar vo xongalar
bu giino kimi oxunmamugdir.

Sakil 1. Momina xatun tiirbasi 1186-c1 il

Momins Xatun tiirbosino miiqayise kimi oski tiirk abidesi hesab edilon Xorragan tiirbasinin
daxilindoki medalyonlarda simvolik olaraq qus, sjdaha tosvirlori olan xongalarin igarisindoki alti-sokkiz
bucaqli ulduzlar1 géstormak olar. Qeyd edok ki, Xarraqan tiirbasinin tikinti kitabasinds “imzasinit qgoymus”
halslik ilk ad1 balli azerbaycanli memar Mohommad Makar oglu Zancanidir. Ad1 qarsisinda heg bir sonat
san1 gostorilmayan bu memar birinci Xarraqgan tiirbasini (1067/68) ©bu Said Bicar Sead oglu adinda bir

38



Elmi asorlor Memarhq Scientific works, Architecture,2018, N2

tiirkmon boyinin xatirasine ucaltdigi malum olur. Ikinci Xorrogan turbasi Memar ©biil Moali Mokor oglu
Zoncaninin (1093) Tiirkmon bayi Atsiz Tokin oglunun xatirasine ucaltdig iizerindoki kitabslordon birindo
geyd edildiyi balli olur. Momino Xatun tiirbasi iso bunun inkisaf etmis vo Islam dinino tabe olmus
formasidir [2]. Bundan basqa QirmiziGiimbad, SeGiimbad, Goy Giimbad va diger abidslords do kitaba
tortibati buna uygundur.

XIVasrda cixmtili kufi xotti ornamentin bitki naxislar1 ilo asanligla bir-birina qarisan “nasx”
hormalarls ovaz olunmusdur [5]. Bu dovr abidslorinds iizlonma prosesine yanasma iki istigamatds hayata
kecirilirdi: dekor vo dini tebligat iicilin istifads edilon yazilar. Srift ornamentlari, ¢oxrongli vo ikimenali
toyinatla ifade edilon yazi kompozisiyalar1 giris, fasad miistovilorinds totbiq edilirdi. Bu dovrde tokrar
olunan c¢oxsayli dini yazi qruplasmalart ils fasad sathi tamaman ortiilmiis olurdu. Bu geyd edilon tortibatla
biz Qarabaglar, Bards, sonraki donemda Seyx Saofi tiirbasinds qarsilasirig.

Qarabaglar kompleksinds tiirbo vo bastagina bitisik olan minaralor hal-hazirki zamana qador 6z
gozalliyi ilo insan1 valeh edir (Sokil2). Dagintilara moruz qalan abids tizorinds tikilmo tarixi ve ustanin adi
yer almasa da tikinti texnikasit onun ©bu Soid Bahadur xan dovriinds yoni XIV asr (1319-1335-ci iller),
minara tikililarinin iso XII asra aid oldugu miisyyon edilir. Tiirbs ansambla dominantliq edir. Onun on iki
yarimslindrlo nohayatlonmis sothi xalga naxigli, birrang {iizliikklo bazadilmigdir. Firuzeyi kasi va sado
karpiclor bdyiik kvadratin i¢ine daxil edilerak burada Qurandan gotiiriilmiis yazilar1 ornament soklindo
toskil etmisdir.

Uzliik naxislar enli frizlo dovrolonmisdir ki, bunlar da ensiz terrakota ilo hasiyalonmisdir. Frizin
tiind gy rongli sothi {izerindo ag-siid vo parlaq firuzeyi rongli nobati naxigli, nosxlo islonmis kitabo
osrarongiz gorkom yaradir. Homginin frizin iizorindon kegon “iicqatli miirokkeb”quruluslu stalaktit
karnizindoki oyuqlarin i¢i rongarong mozaika ilo dekorlanmisdir.

Sokil 2. Qarabaglar tiirbasi

Tiirbadon slava kompleksds bastag vo onun otrafinda diizbucaqli prizmaya banzar tomoli {igqanadl
taglara daxil olan dekorla bazadilmis iki minars do vardir. Prizmadan slindro kegid hissads, saqiili
istigamotds firuzeyi rongds siralonmis karpicler yerlogdirilmisdir. Nosxlo iglonmis kitabslorin qaliglar1 6n
vo yan fasadlarda izlenilir. “...cahan Kudi xatun” Yaqin ki Hiilaki xanin arvadlarindan biri, Tokiider
Sultan ©hmadin anasinin adidir. Nax¢ivanlt memar 9yyub ol-Hafiz oglu torafindon 1322-ci ilds tikildiyi,
lizorindoki kitabodon molum olan Bords tiirbosi, Qarabaglar tiirbosinin analoqu hesab edilir. Ust korpus
saquli firuzeyi korpic va iifiqi yaxs1 cilalanmis adi karpicdon “kéynays” biiriinmiisdiir. Korpic fakturasi vo
dekor iglomalari fasad boyunca “Allah” kalmasini yaratmigdir. Bu yazilar enli frizlo nohayatlonir. Parlaq
firuzeyi sira fonunda, ensiz zolaq hondssi naxislar vo bigmis gil elementlori osrarangiz bir forma
yaratmigdir. Nosxlo yazilmis quran ayslorinin qaliglan frizin merkez hissesinds yer almigdir. Burada ag-
siid rongli horflar firuzeyi bitkisal naxislarla garisdirilmisdir. Bu garisigdan alinan naxiglar tiind goy
sironin fonunda abidenin mozaika dekorasiyasina rangaranglik baxs etmigdir (sokil 3a).

39



Elmi asorlor Memarhq Scientific works, Architecture,2018, N2

Sokil 3. a) Barda tiirbasi, b) Seyx Sofi tiirbasil322-ci il

Frizin tizerindoki stalaktit qursaginin oyugqlari ise icorisi ag-siid, firuzeyi vo qara rongli kasi
mozaika ilo bozodilmisdir. Iranmn Ordobil sohorindo yerloson, XVI osro aid edilon Seyx Sofioddin
kompleksi nadir memarliq incisidir. Bu kompleksa daxil edilmig Seyx Sofi tiirbasi qiillovar tiirbslorin on
g6zal niimunasidir (sokil 3b). Tiirbonin slindrik korpusu qirmizi va sirali karpicls dekorlanaraq, dsfalarlo
tokrarlanan “Allah ”soziinii oks etdirir. Tiirba korpusunun giimbazo kecid hissasinds enli friz kitaba
zolag1 yer almigdir. Bu zolagin ag rongli horflori gdy fonda ¢ox aydin segilir. Bu abido Qarabaglar va
Borda tiirbolarinin oxsart olmaqla, 6ziinds onlarin ifadsli goriiniisiinii oks etdirir.

Notica. Maqalanin naticasi olaraq memarliq abidslari iizorinds epiqrafik yazilar olan kitabalori qisa
da olsa aragdirdiq. Aragdirmalardan bels bir naticays golirik ki, yarandig1 dévrdon bu giino kimi kitabolor
boyiik ohomiyyat kosb edorak, istor dekor vasitasi kimi, istorso do informasiya dastyicist kimi boyiik
inkisaf yolu kegmisdir. Dekor vo dini tabligat li¢iin tokrar olunan goxsayli yazi qruplagsmalari olan fasad
miistoviloring Sirvan memarliq moktabi istisna olmaqla, digor dord memarliq moktablari niimunslarinds
tez-tez rast golinir. Kitabalorin totbiginds istifads edilon material, tobii iqlimin tssiri, yazilarin bozok-
dekor elementlorilo qarsiligli slagesinin  saothlor {izorinde oks olunmast bu memarliq abidslorine
Oziinamoxsus bir gorkom baxs etmokla, onun badii ifadsliyini dolgun sokilda diggats catdirir.
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IKOJIOI'UA U KIIMMAT PEKPEALIMOHHBIX 30H
INPUMOPCKOI'O IAHAIIA®TA BAKY

3eiinasioBa Haxuaa Cakpar - kKaHauaaT HayK, aCCUCTEHT, Kadeapa ApXUTEKTYPHOTO
NPOCKTHUPOBAHUS U TPAJOCTPOUTENHCTBA, A3epOaiipkaHCKuil ApXxuTeKTypHO-CTpOUTEIHHBIN
YHuusepcurert, naida91@mail.ru

AHHOTanus. B cratbe mnpeiaraercs NpPUHATH Pl MEP IO MPOSICHEHHIO 3KOJIOTHYECKOU
CUTYyallUM U CMAT4CHUI0 MUKPOKJIMMATa B PEKPEALMOHHBIX 30HAX UCTOPUYECKOM 4acTU ropoja
baky. [[i1s1 3T0r0 00BACHAIOTCS MOJOKUTENIbHBIE U OTPULIATENIbHBIE CTOPOHBI MECTHOIO KJIMMATa,
BIMSIHME €ro Ha O3€JCHEHHWE U OO0yCTPOMCTBO cpeabl oOuTaHMA. TemrepaTypHBIH PEeXUM
bakuHCKOro 3aJ1MBa CYUTAETCS BaXKHBIM.

KnroueBble cioBa: skonorus, naHamadr, penbed, mousa, ampurearp, 3ajJuB, MOpe, KapKac,
TeMIIeparypa

ECOLOGY AND CLIMATE OF RECREATIONAL ZONES IN
SEASIDE LANDSCAPE OF BAKU

Zeynalova Nahida Sakrat- PhD candidate, assistant, department of Architectural design
and urban planning, Azerbaijan University of Architecture and Construction, naida91@mail.ru

Abstract. The article suggests taking some measures to clarify the ecological situation and
mitigate microclimate in recreational areas in the historical part of Baku. For this, the positive
and negative aspects of the climate are explained, the impact on greening or habitat construction,
the temperature regime in the relief of the Gulf of Baku is important.

Key words: ecology, landscape, relief, soil, amphitheater, bay, seaside, framework, temperature

Jia  pelieHuss TIOCTaBICHHBIX 3a/Jad  MCCIEAOBaHUS HEOOXOIUMO pPaccMOTpPETh
OCOOCHHOCTH  CYIIECTBOBAaHHUs  JJIEMEHTOB  pEKpealud  Ha  pasNUYHBIX  yYacTKax
amguTearpanbHOro peiabeda r.baky, rie oJJHOBPEMEHHO CYIIECTBYIOT CKJIOHBI M TalbBErd, TO
€CTh OeperoBble MOJIOCH y KpoMKH Bojbl Kacnuiickoro Mops. C 3THX MO3UIIUN BaKHO U3y4EHUE
BOIIPOCOB HM3MEHYMBOCTH MHUKPOKIMMATa, KOTOpBIN HaOMt0maeTcs B MOJOOHBIX YCIOBHSX.
Jannast uHbOpMaIns, MONYYCHHAs U3 CMEXKHBIX HAYYHBIX AWCHUILIUH O JaHamadte, Oyaer
HCIIOJIb30BaThCs B JalbHEWIIEM JUisi 000OCHOBAaHUS pa3padaThIBA€MOl MOJETH MIaHUPOBOYHOM
CTPYKTYpHI TaHAmadTa TaKoro KpymHOro HCTOPUYECcKoro ropoja kak baxy.

Hauunas ¢ rimyO0Koi IpeBHOCTH U IO CETOMHSIIHETO JHS MPUMOPCKYIO 30HY B DKOJIOTHH
CIPaBEIMBO HA3bIBAIOT MPOBOJHUKOM U YyOeXHIIeM XU3HU. K TakuMm TEppUTOPHUSAM TATOTEIOT
COBpPEMEHHBIE KPYITHBIE TOCENIeHUs] Haxojsmecs y mops. Ecim oOpaTuMmcss KOHKPETHO K
amduTearpatbHOMy NaHAMA(TY OAKUHCKOW OYXTHI, TO YBHJIUM, YTO OH HMEET HUKINYHBIN
XapakTep TIpolecca AakKyMyJSLWH, XOTS SBOJIIOIMOHHO pa3BUTHE Takoro penbeda
chOpMHUPOBAHO B CIENYIOIIEH MOCIEAOBATEIHLHOCTH: 1. BBIMONAXKUBAHUE CKIOHOB OYXTHI; 2.
o0pa3oBaHMe MOJOCH BOJIOPA3/CIIOB BIOJIb penbeda; 3. 3amoMHeHue caMOi KpaiHel U OJIM3Kou
MpUOPEXKHON TMOJIOCH; 4. MPHUCYTCTBHE HA OONBIIMX TIYOMHAX IOYBBI IMOA3EMHBIX CJIOEB
TPYHTOBBIX BOJI, BBITIOJHSIONIMX JApeHaXHy0 (QyHkiuioo. Ha wmukpo yuactkax penbeda
paboTaronux Kak TPaIUIIMOHHO JIEHCTBYIOIINE KOJOIBI KCIOJIb30Balach CHCTEMa KSIXPHU30B.
CrnenuanucraMu yCTaHOBIICHO, YTO €M TIIyOKe TIO/I3€MHAs CETh TPYHTOBBIX BOJ M YeM OOJIbIIe
pacuneHeH cam penbed (Ha 3amaAHBIX W BOCTOYHBIX CKIOHAaX OyXThbI), TEM BBIIIE
caMOOYHIIAONIAsICsl CIIOCOOHOCTh JaHHOTO JaHAmadTa. JlaHHas 3aKOHOMEPHOCTh UMEET BaXKHOE
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3HAa4YEeHHE, OJHAKO JKOJIOTHYECKOE COCTOSHUE aM(pHUTeaTpa Ha CEBEPHOM CKIIOHE TEPPUTOPHH
OyXTbI IOJIBEPTHYTA aHTPOMOTEHHBIM 3arpsI3HEHUSM U3-3a IPUCYTCTBUS MPOMBILIUICHHOMN 30HBI.

[lo mpuyMHE NPOMBIIUIEHHOTO OCBOCHHUS OSTHUX YYaCTKOB W B LEJSIX ITOBBIIICHUS
CaMOOYHMIIAIONICHCST  CIIOCOOHOCTH  TaKOro  aHTPONOIeHHO  HCHOPYEHHOTo  JaHamadra
LEHTPAJIBbHOU 30HBI ropoaa baky, BeposTHO, HEOOXOJUMO COXPAHUTh MCIIOJIb30BAHUE
INIyOUHHBIX BOJ| CYILECTBYIOIICH CETH, KOTOPOE MOXET CTaTh CHOCOOCTBYIOUIMM CPEACTBOM
YIYYIIEHUs]  CAHUTAPHO-TUTMEHUYECKOI'O0  COCTOSHMS ~ TEPPUTOPUM  3TOM  LIEHTPaIbHOU
ucropuyeckoit yactu baky [1].

AKTHBHOE JPEHUPOBAHUE IMOYB CaMOM OJHM3KOH K BOJIE MOJOCH (30HBI OylIbBapa) B CBOIO
ouepelb MOXKET YIYYIIUTh UX CTPYKTYPY M CHHU3UThH 3aCOJICHHOCTb IOYB, YTO MOKET TaK¥Ke
CIOCOOCTBOBATh PA3BUTHIO HA JJAHHBIX TEPPUTOPUSAX JIPEBECHO-KYCTAPHUKOBON PACTUTEIHHOCTH
u razoHoB. [lo sToil mpuuMHE, MOBEPXHOCTh MNPUMOPCKOW TMOJOCHI JOJKHA OBITH Oosee
YBII&XXHEHHOW 4eM BBICOTHBIE ydacTkH. [[ns Bomopasnenos amdpurearpansHoro penbeda r.baky
U ero OJIM3KOTo MPUropo/ia XapaKTepHO HATTUYKE MPEPHIBUCTOrO BOJHOTO pexXUMa. DTH YCIOBUS
B 3HAUUTEIILHOW Mepe 3aBHCAT HE TOJBKO OT YPOBHS TPYHTOBBIX BOJ AOIIEpoHa, HO M OT
CTETEHU CYIIECTBYIOIIECH TMOJMBHON cHUCTEMBl. B 3THX yCIHOBHSX XOpOIIO MPOU3PACTAIOT
KYCTapHUKH, IK30THUYECKUE PACTEHUS, IPUBE3CHHBIE U3 )KAPKUX CTPaH U ra3oHbI Oepylue BOLy
C TIOBEPXHOCTHBIX BojoeMoB. [IpuBeneHHble Bbilie (HaKThl MOTYT OBITH LIETIECOOOPA3HBIMU MPU
CO3/IaHUM ONTHMAJbHBIX YCIOBUM IEIIEXOJHO-pEKpEallMOHHbIX 30H baky, ocobGeHHO B
MCTOPUYECKOW YacTU ropojia SBJISIOLICICS aKTUBHOM cpeloil KpaTKOBPEMEHHOI'O OTIbIXa Kak
TOpOKaH TaK M TYPUCTOB NPEANOYHUTAIONIMX XOPOIINE CAHUTAPHO-TUTHEHUYECKUE YCIOBUS.
JlanHble 3aKOHOMEPHOCTM TIOMOTYT B TMOCJHenymomeid paboTe OmpenenuTh [EHHOCTb
reoMopQoIornuecKkux (HakTopoB, OrpaHMUEHHOCTh C(POPMUPOBAHHOTO MPUPOTHOTO KapKaca JUIs
MECT PacCCEJICHUS B YCIOBUSAX YpOAHU3UPOBAHHOTO IPUMOpPCKOro JanamadTa [2].

[Ipu co3maHuM TPUPOAHOTO KapKaca MOMHUMO HPOYMX (HaKTOPOB MOTPEOOBAJICS ydUET
HKOJIOTUYECKOM XapaKTepUCTHKH JaHHOro janamadTa. [IpuBenemM HEKOTOpble U3 HUX. YUEHbIE
na"amadrosensl crpansl (A.l'acaHoBa U Jip.) OTMeUallu CIEeIYIOIYI0 BaXKHYIO 3aKOHOMEPHOCTh
B HCIOJb30BAaHUU AKTHBHBIX TEPPUTOPUH, TO €CTh 4YeM OOJIbllE pacujieHeH pesibed AToro
amdureaTpa, TeM 00blIe pa3HOOOpa3ue PacTUTEIBHOIO MUpa HalmonaeTcs B 3Toi cpene. s
MIPOU3PACTaHMsl PaCTUTEILHOCTH CO3/IaHbl JIYULIUE YCIOBUS B 3allaJHBIX U BOCTOYHBIX CKJIOHAX
0aKMHCKON OyXThI 110 CpPaBHEHHIO C HEPAaCUWICHEHHBIMH y4acTKaMU LEHTPAIbHO-HUCTOPUYECKOM
yacTh. OTO OOYCJOBIIEHO, TMPEXJE BCEro, JIyUYIIMMH YCJIOBHUSIMHM JIDEHHPOBAHUS H
UHCOJSIIMOHHBIM ~ PeXUMOM  3ToH yacTh. OJHAKO NPUMOPCKHM TNapK HCKYCCTBEHHOTO
MIPOUCXOXACHUSI TaKXe JOCTaTOYHO O3€JIEHEH, 4YTO MOXHO CBSi3aTh OOJbIlIE  BCETO
3alIUIIEHHOCThIO OT CHJIBHBIX CEBEPHBIX BETPOB 32 CUET BBICOKOM 3aCTPOMKH M OpraHu3aluu
HOpPMaJbHBIX YCIOBUH IOJIMBAa, YTO AaKTUBHO MHCIOJNB3YEeTCSd B  I'PaJOCTPOUTEIHLHOM
poeKTUpoBaHuu baky.

Jlia noanep:kaHus BBICOKOM 3(Q(EKTUBHOCTH (PYHKIIMOHUPOBAHUS MPHUPOJHOIO Kapkaca
OyxThl am¢uTeaTpa HEOOXOAUMO O00eCNeYnTh MAKCUMAIBbHYIO CTENeHb OHOJOTHYEeCKON
MPOAYKTUBHOCTH 3JIE€MEHTOB ATON 3KOCUCTEMBI. J[JIs1 BHIOJHEHUS JAHHBIX 3a/1a4 Ba)XHO 3HATH,
KaK B €CTECTBEHHBIX YCJIOBUAX THOJYHNYCTHIHHOW MNPUMOpPCKON 30HBI T.bBaky un3MeHsercs
OuoornuecKas MpoyKTUBHOCTD Pa3IMUHBIX 2JIEMEHTOB €ro jJaHamadTa (Ha CKJIOHAX, Y KPOMKHU
BOJbI, Ha CaMbIX BBICOKMX OTMETKax amdurearpa), 4TOObl 00ECHEUYUTh MAaKCHUMAJIbHOE
MIpou3pacTaHue.

B uacTHOCTM B crenuaibHOW JUTEpaType Kacarollelcss MPUMOPCKUX JaHIA(TOB IS
000CHOBaHUS MPUBOASTCA clieAyrolue naHHbie. Hampumep, HanbosbIias TONMKMHA TPUPOAHOTO
CJIOSI TTOYBBI HA JJAHHOW TEPPUTOPHM HAOIIOAAETCSl HAa BOJOPA3AEIbHBIX IUIOIMAASX 3alaJHbIX U
BOCTOYHBIX CKJIOHOB OYXThI M Ha JHE NpUOpekHOU mosnockl. OIHAKO HEMAJO BaXX€H TaKKe U
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Takol (DakTOp Kak BHU3YaJbHO-BUIOBOM COCTaB aCCOPTUMEHTA DPACTHUTEIHHOCTH, KOTOPBIH
CYLIECTBEHHBIM 00pa30M 3aBUCUT O MECTHBIX JaHIMIAQTHBIX YCIOBUN U OT MPUPOAHOTIO KapKaca
JAHHBIX TEPPUTOPUIL.

Tak, Hampumep HWKHSISL 4yacTh OyxThl (Oosiee BaxkHasi, HO OOeIHEHHAas MHUTATEIbHBIMU
BEIIECTBAMHM H3-32 MCKYCCTBEHHO CO3JaHHOW TuiaTopMbl OyinbBapa) OJyiarompusiTHa JUIs
MIPOU3pACTaHMsl YCTOMYMBBIX K 3acyXe JIpeBECHO-KYCTapHHMKOBBIX MOpPOJA (COCHa, OJMBa H
JIeKOpaTUBHBIE AepeBbs). Torma kak BoJopa3Balbl 3aMaHbIX U BOCTOYHBIX 4YacTedl amdurearpa
OJIarONPUATHBI JJIS1 pPa3MEILeHUs JIUIIbI, TOMOJIS, BBl U UHHAPA.

[lepeuncneHHble BbIIIE 3KOJOTMYECKHE IOKA3aTEJIM XapaKTEpHbIE Jii HEOPAMHAPHOIO
npoduis TaKoro MPUMOPCKOTo JaHAmadTa O4eHb BBITOJHBI U HA TEPPUTOPUSIX OOIIECTBEHHBIX
30H ropojia, TOTOMY 4TO OMOJOrHYECKasi MPOAYKTUBHOCTh 3JIEMEHTOB JIaHAIA(Ta [IEHTPAIbHO-
HMCTOPUYECKOM 30HBI BO MHOTOM 3aBUCUT OT MUKPOKJIMMATa 3TOM MECTHOCTH.

B menomM MOXXHO OTMETHTB, YTO YE€M BHIIIE Pa3HOOOpa3ue M pacwICHEHHOCTh penbeda
OyxTbl, TeM Ooliee pe3KO B €ro YacTAX HAOMIOAAIOTCS MHUKPOKIMMATUYECKHE pazIudHs,
BIIUSIOLIME HAa XapakTep pPacTUTEIbHOCTU (B KOHIE mpocrnekTa babek, BOCTOUHEE I'OCTUHUIIBI
XwuntoH, B paitone baunosa u Ha [1IluxoBo B ctopony mMops) [3].

Bogopa3zaenbHble IpOCTpaHCTBA 3alaJHONM M BOCTOYHOM OpUEHTALMU OyXThl MOJYYaroT
0oJbIlle  CONHEYHOrO Teria. BceleacTBue 9STOro  OTMEHYaroTcs — OOJNblIMe  pa3inyus
TEMIIEPATYpPHOTO pEeXKMMa Ha Jpyrux yacTsax. CTeneHb HW3MEHEHUs XapaKTepHOe JUIs
Me30KJIMMaTa BCEro MPHUMOPCKOro mapka (OoT rora 10 BocToka), Kak mokaszaia mnpakTuka
OCBOEHUS, 3TO 3aBUCHUT OT pa3Mepa Iapka, OT IUIONIaJXd BOJAHOM MOBEPXHOCTH HMPUMOPCKUX
¢dontanoB u OacceitnoB. Ilo 370l mpuunHe, TemmepaTypa Bo3llyXa B cpelHel yactu OyibBapa
HUKE, YEM Ha €ro OKPaWHHBIX YacTsX, IJIE U BbICOTa PACTUTEIBHOCTH TOKE€ HAMHOIO HUXKE
TPAIUIIMOHHO TOCAKEHHBIX JepeBbeB 30-40 ser Ha3an. Kpome Toro, oObryHO Ha AOIIiepoHe
IIPOJOJKUTENBHOCTh 0€3 MOPO3HOro nepuoja Ha 15-20 nHell MeHblIe YeM B JAPYTUX peruoHax
CTpaHbl M CHEXKHBIM TOKPOB ycTaHaBiIuBaeTcs Ha 8-10 nHel Bmepex W Jake CXOOUT Ha JIBE
HEZIENIN PAHBIIE YEM B APYTUX PErHOHAX.

Taxum 00pa3oM, BBIBOJIOM JTaHHOM CTaThbU CTajla BA)KHOCTh KOHTHMHEHTAJIBHOCTH KJIMMAaTa
B NpUOPEXHOHN 30He KpymHOro ropojaa. OgHako, HECMOTPS Ha 3TO B HW)KHEH 4yacTU OyXThl
TeMIlepaTypa HEBEJIMKa, YTO CBSI3aHO C BeTpaMu Ayromux co cropoHsl Kacnus. Kpowme Toro,
JTHEM TeMIIepaTypa 3TOH MOJI0Chl HECKOIBKO HUKE, YEM B IPYrUX 4yacTsx ropoja. Housto croga c
BOJIOpa3/esiOB 3araja U BOCTOYHBIX CKJIOHOB CTEKAeT OXJIaXJCHHbIM Bo3AyX. B Toxe Bpems
JHEBHAs TEMIIEpaTypa B LIEHTPAJbHOM HCTOPUYECKOW YAacTHU IUIOTHOW M BBICOKO 3aCTPOEHHOMU
yacTU Tropojia BbIlIe H3-3a ocinalieHust nposerpuBaHusd. CpeaHsisi TemmepaTypa 3a JIETO Ha
BOJIOpa3/ieNiaX 3aragHoro U BOCTOYHOTo penbeda Ha 1,5-2,5 rpagycoB HUXKe, 4YeM B yKa3aHHOMH
4acTH ropoja. /[aHHble CBOMCTBA KiIMMaTa 3JIEMEHTHOW IPUMOPCKOW 30HBI baky OTpaxeHbl B
tabnure 1.

Ta6auna 1. Temneparypa paznuunsix GopMm penbeda Ha ampurtearpe baky

®dopmel penbeda XapakTep CTOKa OXJIaXIECHHOIO Temnepatypa
BO31yXa

Bepmmna LEHTpa amduTtearpa CUJIbHBIN CTOK 25-35

OaKMHCKOM OyXTbI

CKJIOHEI 3ammajla M BOCTOYHBIX YacTel CJ1a0BIi CTOK 20-25

ropoja

HwxHsist gacth OyXThI MOJTOK, T.€. IPUCYTCTBUE CTOKA OT 15-20

MOpsI
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[Ipu cTexaHuM XOJIOJHOTO BO3AyXa OT BEpIIMH aM(pHUTeaTpa BHU3 OH 3aNOJHSIET CHIDKEHUE
4acTH MECTHOCTH. BHM3y M3-3a 3aCTPOEK OH 3aJEp)KMBACTCA U HE CTAHOBUTCS XOJIOAHEE, HO
TaKyl0 TEIJIOBYIO MHBEPCHUIO aTMOC(HEPHOTO BO3AyXa YIYYLIAlOT BETPHI, IPOAYBAEMBIE OT MOPS,
CIOCOOCTBYIOIIME B CBOIO ouepeab OOpa3oBaHUIO 37€Ch TYMaHOB (OCEHbIO U BecHOM). Takum
00pa3oM, 3aCTOil 3arpsI3HEHHOTO BO3/yXa YaCTUYHO IPOMNAAAeT 3a CUET CJIaboro MomepevyHoro
IIPOBETPUBAHMS CKJIOHOB 3allaJHbIX U BOCTOYHBIX YacTell M M3-3a MOPCKHUX CEBEPHBIX OpU30B.
IIpu sTOM ABM>KEHUE BETpa BJI0JIb OYJIbBAPHOI MOJIOCH YCHIIMBAETCS 3a CUET CEBEPHBIX BETPOB.
IIpuBeneHHbIE BBILIE JaHHBIE UMEIOT Ba)KHOE 3HAUYEHHE M MOTOMY JOJDKHBI OBITh YYTEHBI IIPU
npeoOpa3oBaHUU MPUMOPCKOH MOIOCH! 3TOHM MPUPOJHO-TPATOCTPOUTEIILHON CHCTEMBI.

BbiBojbI. B CBsI3U C BBIIEH3/JIOKEHHBIM TTOTYYEHBI CICAYIONINE BHIBOIBI:
1. Ha tepputopuu 3T0i NpUpoIHO-aHTPOIIOT€HHON CUCTEMBI B JIMLE HCTOPUUYECKH CIOXKUBILEHCS
HEHTpaJIbHOW YacTH baky 1enecoodpa3Ho BOCCTaHOBHUTH KOTJJa-TO OPraHM30BaHHYIO JPEHAKHYIO
CHCTEMY MOJA3EMHBIX TPYIIOBBIX pPE3EPBYapOB MPUPOAHOIO MPOUCXOXKICHHS, YTO Oyner
CIIOCOOCTBOBATH MOBBIIICHUIO CAMOOYHIIAIOIIEHCS CITOCOOHOCTH TOPOACKOro JTaHamadTa B 30HE
3aCTPOMKH U yBEITHMUEHHIO €ro OMOpa3Ho00pasusl.
2. B ycnoBusix chopMupOBaHHOTO NPUPOAHOTO Kapkaca ropoaa baky HeoOXOAMMO y4YHTHIBATH
MaKCUMAaJIbHYI0 OHOJIOTMYECKYI0 MPOJYKTHUBHOCTb 3KOCHUCTEMBI, JOCTUTAEMYIO BBIBOJIOM
npoM30HBI YepHOro ropona 3a Mpeaeibl IEHTPa, a TaKKe YBEIMYCHHEM BHJIOBOTO COCTaBa
PacTUTENILHOCTH OKpPauH OyJIbBAPHOM MOJIOCH! IO OTHOLIEHUIO €0 LIEHTPAIbHBIX 30H.
3. Ilpu HeoOX0nMMOCTH OCBOOOXKJIEHHUS IIEHTpa ropoAa OT TPAH3UTHOI'O TPAHCIOPTa B LIEJAX
OpraHu3alMi MalbIX pPEKPEallMoOHHBIX 30H, 4YTO O0S3aTeIbHO MpPHUBEAET K CHUXKECHUIO
KOHTHHEHTAJILHOCTH ME30KJIMMaTa 10 CPAaBHEHHMIO C BBICOKHMH OTMETKaMu amduTearpa
LIEHTPAJIbHOM 30HBI TOpoa. [4].
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METALIN ELEKTROMAQNIT QARISDIRILMASININ TOTBIQi YOLU iLO
CESIDLi POSTAHLARIN KEYFIiYYOTININ YAXSILASDIRILMASI

Korimov Ramin ismotbay oglu- kimya iizro folsofa doktoru, Baku Steel Company,
raminki @bakusteel.com

Annotasiya. Fasilosiz tokmo masinlarinda ¢esidli pastahlarin istehsalinda tokiilon poladin va
pastahlarin  keyfiyyotini yiiksoltmok {igilin elektromaqgnit qarigdiricinin  kristallagdiriciya
qurasdirilmas1 hoyata kecirilmisdir. Kristallasdirict — elektromaqnit kristallagdirict (EMQ)
sisteminin uzunlugu boyunca pastahin en kosiyindo maqnit induksiyasinin paylanmasi verilib.
Miixtolif tezliklordo nominal coroyan siddotindon magqnit induksiyasinin asililigit miioyyon
edilib. Eyni zamanda yerdoyismo noticosinds nominal corayanin siddotinin pastahin qabiqalti
gabarciina, onun yatiminin maksimal dorinliyino vo soth qabarciglarinin miqdarina tosiri
Oyranilib.

Acar sozlor: cesidli pastah, elektromaqnit qarisdirici, nominal corayan siddoti, kristallagdirici,
magqnit induksiyasi

IMPROVING THE QUALITY OF VARIETY PREPARATIONS BY IMPLEMENTING
THE ELECTROMAGNETIC MIXING OF METAL

Kerimov Ramin Ismetbey- PhD by chemistry, Baku Steel Company, raminki @bakusteel.com

Abstract. On continuous casting machines, an electromagnetic pre-blender is mounted in the
mold to improve the quality of the molded metal and blanks in the production of high-quality
billets. The distribution of magnetic induction along the length and cross-section of the system
of a mold - electromagnetic stirrer (EMF) is presented. The dependence of the magnetic
induction on at different frequencies the nominal current on is determined. At the same time, as
a result of the displacement, the inverse of the nominal current on the cortical puzvirka of the
preform, the maximum curing depth and the quality of the superficial vesicles were studied.
Keywords: varietal billet, electromagnetic stirrer, rated current, mold, magnetic induction

Giris. Elektropoladlarin fasilosiz tokmo prosesindo fiziki tosir metodlarnin istifadasi
mohsulun keyfiyyotinin yaxsilagdirilmasi istigamotindo miisbot tosir gostorir. Bu iisullar
icarisindo elektromaqnit qarigdiricinin istifadesi texniki — iqtisadi cohotdon digor iisullarla
miiqayisodo daha olverislidir. Xiisusilo dairovi formali pastahlarin tokiilmasindo maye metala
magqnit seli ilo tosir etmak ¢ox effektlidir. Ona goro do kristallagdiricida metalin elektromaqnit
qarigdirilmast fasilosiz tokiilmiis vo dairovi postahlarin sothinin vo mikrostrukturunun
keyfiyyatinin yaxsilagdirilmasinin oan effektli tisullarindan biridir.

Eksperimentlorin miizakirasi. Torofimizdon kosiyi 140x140m olan pastahlart tokmak
tictin “kristallagdirict — EMQ” islonib (sokil 1), onu kristallagdiricinin yirgalayict mexanizminin
carcivasino quragdirmaq olar. Kristallasdiricilar {iglin xarici elektromaqnit qarigdiricilari adoton
ikifazali stator sokilindo yerino yetirirlor; bu halda kristallas diricinin gévdosi statorun
yarmosunun funksiyasini yeina yetirir.
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Kristallagdiricida elektromaqgnit garisdirmanin  effektivliyi maye orintinin horokot
stirotindon asilidir. Bu halda mayenin optimal siiroti hansisa minimal komiyystdon ¢ox
olmalidir, posa vo qgeyri — metal birlosmolor, meniskin morkozino dogru morkozlosorok
fiqurlasirlar  vo  posanin  konarlagdirilmasina mane olan meniskin sothinin  dorin
vixrlosmosindon gqa¢gmagq ii¢iin onlarim miqgdar1 miioyyon maksimal komiyyati iistolomolidir.
Molumdur ki, maye orintinin axinlarinin siiratine maqnit sahasinin induksiyasi tasir edir. Maye
orintinin optimal horokot siiratini nozori hesablamaq hoddon artiq miirokkobdir. Qarisdirmanin
rejiminin eksperimental toyini ii¢lin qarigdirma parametrlorindon asilt olaraq maye orintinin
stiratinin miimkiin 6l¢gmo diapazonu he¢ olmasa molum olmalidir.

Bu mogsadlo kristallagdirict — EMQ-nin stend sinaqlarint apardiq, bu prosesds
kristallagdiricinin boslugunda maqnit sahasinin induksiyasinin paylanmasini 6yrondik, coroyan
siddotindon vo tezliyindon asili olaraq maqnit sahasinin induksiyasini dl¢diik, zoncir torafdon
qurgunun energetik parametrini toyin etdik.
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Sakil 1. Cesidli pastahlarin tokiilmasi tiglin EMQ kristallagdiricinin sxemi:
1 —kolls qapaqlarla govds; 2 — mis giliz; 3 — soyuducu su ligiin kdynak; 4 — qiitblorarasi
birlogmolorli vo ¢evik caryan nagqillorli elektromaqnit qarisdirict qurgunun qiitblor bloku

Sokil 2, a — da kristallagdiricinin uzunlugu boyunca maqnit induksiyasinin paylanmasi
gostarilib. Kristallagdiricinin yuxari hissasine maqnit induksiyasinin maksimumunun boytik
olmayan yerdoyismosi kristallagdiricinin  gdvdosine nisboton boyilik kosiys malik olan
kristallagdiricinin dayaq lovhosi ilo maqgnit axininin dempfrilonmosi ilo izah olunur. Qiitbiin
uzunlugu boyunca shomiyyastli paylanma sahosini qeyd etmok yerina diisor. Kristallagdiricinin
en kosiyindo maqnit induksiyasinin paylanmast sokil 3-do gosterilib. Qiitbiin eni boyunca
magqnit sahasinin induksiyasinin artmasi (sokil 2, b) shamiyyatli paylanmanin mévcudlugu ilo
six olagodadir. Maye orintinin axinlarinin siirotinin hesabat molumatlar1 0,33 — 0,39m/s togkil
edir (cadval) vo [1-4]-c1 islorin molumatlart ilo yaxs1 korrelyasiya edirlor, onlarda sonaye
sinaqlariin naticalorine 9sason maye orintinin axinlarinin xotti siirati 0,35 — 0,4m/s tovsiya
olunur. Aydindir ki, maqgnit qarigsdiricinin parametrlori diizgiin hesablanib vo metalin lazim olan
qarigdirma intensivliyini tomin eds bilar.

Seonaye soraitlorinde todqiqatlarin aparilmasi ii¢iin Moldova metallurgiya zavodunda
PFTM-nin 6 sayli yuvasinda kristallagdirict EMQ sistemi ilo tochiz olunmusdur [5]. Is
prosesindo Ct3cm, 321" 2DT poladlarin 40 orintisinds tocriibi vo seriyali pastahlarin sothinin,
enind va uzununa templetlori tadqiq olunmusdur. Qixvari koguslugu, oxvari kimyoavi qeyri-
bircinsliyi, ndqtavi geyri-bircinsliyi, qabiqalti gqabarciglarin miqdarini, Sl¢iilorini vo yatma
doarinliyini qiymatlondirdik. Miiayyan edilmisdir ki, kristallagdiricida elektromaqnit qarigdirma
prosesindo fasilosiz tokmo pastahlarinin keyfiyyatini tomin edon biitiin gostericilor yaxsilasir.
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Masalon, noqtavi geyri-bircinslik bir bal azalmisdir, bu qilisura géro maksimal bal 4,0-don 2,0-
dok azalmigdir.

Bu halda geyri-metallik birlosmalordon tomiz olan soth qatinin qalinligi seriyali
pastahlarda 7 — 8mm-don 14 — 15mm-dok artmisdir. 1,5 — 2dafa qabiqalti qabarcigin miqdari vo
bal1 (sokil 3a) vo habelo gabarcigin maksimal diametri vo onun yatma maksimal dorinliyi 2 —
2,5 dofo (sokil 3b) azalmisdir; Bununla yanasi soth gabarciginin miqdar1 2 — 2,5 dofo artmisdir
(sokil 3c). Yaymadan avval postahlarin qizdirilmasinda soth gabarcigi praktiki olaraq yaniqgla
birlikds tam yox olmusdur.
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Sakil 2. Kristallagdirict — EMQ-nin uzunlugu (ly) boyunca (a) ve onun en kosiyinds (b) magnit
induksiyasinin paylanmasi, c) 5 vo 6 Hs (ayrilordoki raqomlor) tezliklords nominal coroyan siddstinden
maqnit induksiyasinin asililig

Cadval 1. Qarigdiricinin miixtslif parametrlorindo maye orintinin axin stirati

Qidalandirici corayanin tezliyi (faza corayan 114 va 130A siddstinds, Hs
2(114) 3(114) 4 (114) 2(130) | 3(130) | 4(130)

0,045 0,038 0,030 0,050 0,040 0,031

Gostarici

Magqnit sahasinin
induksiyasi, Tesla
Maye arintinin
axinlarimin siirati, m/s

0,33 0,35 0,32 0,34 0,40 0,35

32I"2® poladindan pastahlarin tocriibi partiyast diametri 135mm olan pestaha yayilmisdir. Bu
halda pastahin “P” sinifi lizro ¢iximi1 85,5% (adi metalda 73,5% olmusdur) toskil etmisdir.

a) ! 0 80 120 160 1,A b)éﬂ 0% 18 LAg) 00 10 160 LA
Sakil 3. Yerdoyisma corayan nominal siddstinin pastahin qabiqalti gabarcigina a) onun yatiminin
maksimal dorinliyina, b) va sothi gabarciqlarin miqdarina, c¢) tasiri (sokil bir ndqte bir arintiys uygun
golir)
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Naticalar. 1. Cesidli postahlarin keyfiyyatinin yaxsilasdirilmasi {i¢iin kristallasdiricida
elektromagqnit qarigdirict quragdirilmigdir. Miioyyon edilmisdir ki, elektromaqnit qarigdirmanin
effektivliyi maye orintinin kristallasdiricida horokot siirotindon asilidir. Bu halda mayenin
optimal siiroti hansisa minimal komiyystdon ¢ox olmamalidir, yalniz bels olduqda qeyri —
metal birlosmolorin toplasaraq posaya ¢ixmasina gorait yaranir.

2. Kristallagdiricinin en kosiyindo maqnit induksiyasinin paylanmasi todqiq olunub. Qeyd
olunur ki, qiitblin eni boyunca maqnit sahosinin induksiyasinin artmasi ohomiyyatli
paylanmanin mdévcudlugu ilo six slagodardir. Bu mogsadlo maye orintinin axinlarinin siiratlori
hesablanmisdir.

3. Elektromaqnit qarisdiricinin totbiqinde geyri — metal birlogsmolordon tomiz olan sath
gatmin qalinligi, bu emali kegmoyon postahlarla miigayisodo toxminon 2 dofs artmisdir. Eyni
zamanda 1,5+2 dofs gabiqalti gabarciglarin miqdar1 vo bali, habelo gabarciglarin maksimal
diametri vo onlarin maksimal yatma dorinliyi 1,5 — 2 dofs azalmisdir; bununla yanasi soth
qabarciglarinin  miqdart 2,0+2,5 dofo artmisdir. Belsliklo, yaymadan ovval postahlarin
qizdirilmasinda sath qabarcigi praktiki olaraq yaniqla birlikde tam yox olmusdur.

9dabiyyat

1.Kynpun B.A. Teopuss u TeXHONOTHsS MPOU3BOACTBA CTalW: YU4eOHHK JUIsi BY30B. — M.:
«Mmupy», OO0 «M3narensctBo ACT», 2003, 528 c.

2.bureeB B.A. Metamnyprusa cranu. Teopust u TexHonorus craieil. Maruutoropck, MI'TY,
2000, c.75-79

3.bauct B.A., Memkuboxckuii M.A., I1naBineHne X0a0IHOTO CTAJILHOTO JIoMa B MEPErpeToM
pacmnase. M3Bectust BY308B. Uepnas metamnyprus, 2002, Ne3, c. 62-64.

4.Dubendorf J., Sardemann J., Munnenberg K. // Stahl and Eisen, 2003. Bol 103. Ne 25/26. P.
1327-1332.

5.Han S.W., Cho H. J., Jin S.Y., Seden M., Lee I.B., Sohn I. Effects of Simultaneous Static and
Traveling Magnetic Fields on the Molten Steel Flow in a Continuous Casting Mold//
Metallurgical and Materials Transactions B-Process Metallurgy and Materials Processing
Science, 2018. Vol. 49. Iss. 5. Pp. 2757-2769.

References

1.Kudrin V.A.. Teorija i tehnologija proizvodstva stali: uchebnik dlja vuzov. — M.: «Mir»,
00O «lzdatelstvo AST», 2003, p.528.

2.Bigeev V.A.. Metallurgija stali. Teorija 1 tehnologija stalej. Magnitogorsk, MGTU, 2000,
pp.75-79

3.Banst V.J., Medzhibozhskij M.J.. Plavlenie holodnogo stalnogo loma v peregretom rasplave.
Izvestija VUZov. Chernaja metallurgija, 2002, N.3, P. 62-64.

4. Dubendorf J., Sardemann J., Munnenberg K. // Stahl and Eisen. 2003. Vol. 103, No. 25/26.
Pp. 1327-1332.

5.Han S.W., Cho H. J., Jin S.Y., Seden M., Lee I.B., Sohn I. Effects of Simultaneous Static and
Traveling Magnetic Fields on the Molten Steel Flow in a Continuous Casting Mold//
Metallurgical and Materials Transactions B-Process Metallurgy and Materials Processing
Science. 2018. Vol. 49. Iss. 5. Pp. 2757-2769.

Redaksiyaya daxil olma/Received 11.06.2018
Capa gobul olunma/Accepted for publication 11.07.2018

48



Elmi asorlor, Insaat Scientific works, Construction 2018, N2

EVOLUTION OF PARAMETERS OF THE EARTH

Ganiyeva Sachli Abdulkhaq- PhD in physics and mathematics sciences, docent, department of
Geomatics, Azerbaijan University of Architecture and Construction, s.ganiyeva@hotmail.com

Abstract. Evolution of the parameters characterizing the structure of the Earth based on the formulas of
the Jacobi dynamic system that is problem of many actively gravitating centers is being considered in
the article. Mathematical expressions and their quantitative values for the evolution of the radius of the
vector of the level surface, the gravity on the surface, and the compression of the northern and southern
hemisphere of the Earth surface have been received. Qualitative estimations of the evolution for the

0 <t-t, <5-10° years periods of time have been made. The results of the work give grounds for

considering evolution of the parameters characterizing the structure of the Earth as the real phenomena.
Keywords: Jacobi dynamic system, acceleration of gravity parameters of the Earth, intercontinental
distances, evolution

YERIN PARAMETRLORININ TOKAMULU

Qoniyeva Sach Abdulxaq qiz1- fizika-riyaziyyat elmlori tizrs folsafo doktoru, dosent, Geomatika
kafedrasi, AzZMIU, s.ganiyeva@hotmail.com

Annotasiya. Moqalodo Yakobi dinamiki sisteminin — c¢oxsayli aktiv qravitasiya edon morkozlor
metodunun diisturlarinin komaoyi ilo Yerin strukturunu xarakterizo edon parametrlorin tokamiilil tadqiq
edilir. Yerin soviyyo sothinin radiusu, hamin sathds agirliq qiivvesi, simal vo conub yarimkiirslorinin
basigliglar1 {i¢iin riyazi ifadolor alinmis vo onlarin qiymatlori hesablanmigdir. Parametrlorin

tokamiiliiniin adodi qiymotlondirmasi 0 <t-#, <5-10° il vaxt intervali daxilinds aparilmisdir. Almnmis

naticalor Yerin daxili qurulusunu xarakterizo edon parametrlorin tokamiiliinii real hadisslor sirasina daxil
etmoyo 9sas verir.

Acar sozlor: Yakobi dinamik sistemi, agirliq qlivvesi, Yerin parametrlori, materiklorarasi masafo,
tokamiil

Reliability and objectivity of the observed phenomena, processes, facts and results of the
measurements of the experimental data are guaranteed by the nature itself. They do not depend on the
researcher. But the explanations of the same phenomena, processes, facts and the results of different
measurements can be different and that is why they are subjective. They depend on the researcher and
his opportunities. At the same time the explanations, as a rule, are based on the mathematical analysis of
the formulas expressing definite regularity that can take in big periods of time. Therein lies importance
and value of the mathematical modeling of the observed phenomena, facts and processes, that occurred
in the past, are being observed in the present and will have continuation in the future. The observed
Earth phenomena, processes and facts, that are the key to the opening and clarification of the origin and
their evolution as a whole, are similar.

The crew of “Apollon — 15” spaceship installed corner reflectors on the Moon surface for
conducting measurements of the distance between the Earth continents with the help of laser
interferometer [1], that could be used for the clarification of the evolution of the Earth parameters. The
data, covering 1972 — 1986 years, are given in the table 1. The accuracy of the observation results
shown in the table 1 checked by the method using global system of navigation satellites as well [1].
Using geometrical characteristics of the measurements of the intercontinental distances and the speed of
the changing of the chord — length from the table 1, for the speed of changing of the Earth radius are
received [1]:

CCIZ—I: = (2,8 + O,8)sm/ year (1)

Results from the expression (1):
R-R,=(28+08)(r—1,) )
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Table 1. The speed of the evolutions of the distances between the Earth continents
1972 — 1986 years [1]

Distance between (chord — length)

Increasing with the speed (sm/year)

Europe and North America 1,5 £0,5
North America and Hawaii 4,1+1
Hawaii and South America 5+3
South America and Australia 6+3
Australia and Hawaii T+1

The quantitative values of R — R, differences for the sufficiently big geological periods of time are
shown in the table 2.

Table 2. The changes of the Earth radius for the geological periods of time [1]

Periods Epochs t — ty geological time R—-Ry
(in mln. years)
Tertiary | Pliocene, Miocene, Oligocene, Eocene, Paleocene 50 1400
Mel Late, Early 100 Current average 2800
statistical state
Jurassic | Late, Middle, Early 150 edge of the shelf 4200
Triassic | Late, Middle, Early 200 5600
Permian | Late, Middle, Early 250 7000
Pennsyl | Late, Middle, Early 300 8400
vanian
By taking into consideration expression (2) from formulas (7) of [2], we can find:
212
C,=4-2(1,) - (1), [RO +238-107° -(t—to)],
! 2(1 2 )n
1 3)
2] 2
o, = (13);1 _2(12)n_£ (13)n J .
2(12 )n 2(12 )n

where (12 )n and (13 )n are the parameters characterizing the structure of the Earth, »n- number of

actively gravitating centers with the help of which we can approximate potential of the real Earth.
From the equality (3) in a similar manner as [1], we can find:

(1,) €.,

R 4)
O olR, 428107 (-1,

Besides, from the same expression we can get:
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(1), zz(lz)n{— 2(1,), - C. - )]2}2 )

[R,+2.8:107

Using expressions (4) and (5) it is easy to calculate the values of the parameters (I ) )n and (I 3 )n for the

different values of the 7 —¢, time moments. They are shown in the table 3.

By taking into consideration expression (2) in the formula (12) of [2], the equation of the level surface
corresponding to the secular change of the average equatorial radius of the Earth can be presented by the
formula:

r={1-15(1,), sinp—0,5[g-3(1,), +7.5(r,), ~45(1, )} +
—i—qz]sin2 gp+2,5(13 )n sin’ +0,75 [q2 +3,5(7/4)n - (6)
—6(1, ) [sin* p}[R, +2.8:107 (¢ =1, )]+ ..

where g = a)2R02 / ( f- m) and o - angular velocity of the Earth revolution.

Table 3. The changes of the parameters of the Earth (I 5 )n and (I ) )n (n =2,3, ....,6)
for the geological periods of time

iy Geological time in mln. years
0 0 [26] 100 200 300 400 500
(1,),-10° | —1082.645 | —261,081 | —153287 | —100,704 | —71,177 —52,961
(1,),-10° 2,546 16,874 7,591 4,042 2,402 1,542
(1,),-10° | —1082,645 | —522,501 | —306,744 | —201,539 | —142447 | —105,991
(1,),-10° 2,546 47,774 21,489 11,445 6,800 4,365
(1,),-10° | —1082.645 | —104465 | —61,334 —40,294 —28,480 —21,191
(1,),-10° 2,546 4,271 1,921 1,023 0,608 0,390
(1,),-10° | —1082,645 | —209,031 | —122,728 | —80,627 —56,987 —42,403
(1,),-10° 2,546 12,089 5,438 2,896 1,721 1,104
(1,),-10° | —1082,645 | —55968 | —32,860 | —21,588 | —15258 | ~—11353
(1,), -10° 2,546 1,675 0,753 0,401 0,238 0,153

The changes of the acceleration of gravity on the surface (6) can be presented by the expression:

g, =L -g-15(1,), +1875(1), =3(01), sinp+2q 1 + )+

0

+15(1, ), (1-5¢)+9(1, )} ~11.25(7,), |sin> p-+5(1,), sin® o+
+[275¢7 +7.54(1,), ~2.25(1, )} +16.625(7,), |sin ¢} x

B -2
X[Hz,&lo (z—ro)}
R()

(I2 )n and (I 3 )" in the formulas (6) and (7) are being determined from the formulas (4) and (5)

(n=2,3,....6) (7)
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and their values are shown in table 3. The values of the parameter (7/4 )n for n=2,3,...,6 are given in

the table 4 of [3].

It is easy to determine the values of the quantity from the expressions (6) and (7):
/

r=nlp=90"). 1! =1,(p=—90"), g/ = g,(p=90"), g/ = g,(p=-90")
r{)n = rn(wz()o)’ gon = gn(qD:OO)'

They are presented in the table 4. The values received of the formulas of the average compression
of the level surface of the Earth

a, =1—(rn/+rn//)/{2[RO+2,8~10_5(t—t0)]}; (8)
from the formulas of the average compression of the northern hemisphere
al =1-r'1|R, +28-105(t—1,)]: ©)
and from the formulas of the average compression of the southern hemisphere
a' =1-r"/ [R,+2.8-10%(t—1,)]: (10)

For geological periods of time are shown in the table 5.

Table 4. Evolution of the values of the vectors 7, the northern and " the southern hemisphere of the

Earth surface for the geological periods of time

(1, Geological time in mln. years
0 100 200 300 400 500
r, 6356,778 9165,733 11960,117 14754,785 17549,606 | 20344,518
g 983,207 474,803 278,774 183,145 129,447 96,318
r 6356,770 9169,033 11962,690 | 14756,891 17551,385 | 20346,055
gl 983,215 474,776 278,768 183,143 129,446 96,318
r 6356,775 9163,690 11958,527 14753,484 17548,504 | 20343561
gl 983,210 474,815 278,778 183,146 129,447 96,319
r! 6356,764 9165,041 11959,566 14754,324 17549,205 | 20344,158
g! 983,221 474,811 278,777 183,147 129,448 96,319
r, 6356,774 9163,045 11958,028 14753,076 17548,158 | 20343262
g. 983,211 474,818 278,778 183,147 129,447 96,319
r 6356,746 9166,044 11960,299 14754,905 17549,691 20344,580
g) 983,197 474,835 278,783 183,148 129,448 96,319
r, 6356,738 9169,910 11963,205 14757,230 17551,623 | 20346,232
gy 983,206 474,867 278,792 183,151 129,449 96,320
r) 6356,743 9163,769 11958,573 14753,515 17548,525 | 20343,576
g! 983,200 474,823 278,780 183,147 129,448 96,319
r! 6356,731 9165,263 11959,697 14754,409 17549,266 | 20344,203
g! 983,212 474,834 278,783 183,149 129,449 96,319
r! 6356,742 9163,075 11958,046 14753,088 17548,166 | 20343,268
gl 983,202 474,821 278,779 183,147 129,447 96,319

52




Elmi asorlor, Insaat Scientific works, Construction 2018, N2

Table 5. Evolution of the reverse average compression of the level surface of the
Earthl/a, (n =2, 3,...,6) , the northern 1/ a,/l and the southern 1/ a,/l/ hemispheres of the Earth surface
for the geological periods of time

_— Geological time in mln. years
0 100 200 300 400 500

1/a, 298,006 747,636 667,065 633,720 616,410 606,206
1/a, 297,891 1055,748 787,176 700,209 659,316 636,384
1/a, 297,965 635,804 610,710 599,135 592,838 589,027
1/a 297,806 705,308 646,329 620,967 607,592 599,628
1/a, 297,948 607,636 595,114 589,170 585,893 583,889
l/aé 298,231 738,327 663,710 632,100 615,513 605,639
1/ a; 298,115 1005,047 774,092 694,638 656,385 634,622
1/(12 298,190 634,091 609,991 598,772 592,612 588,899
l/ag 298,033 699,349 644,074 619,852 606,958 599,230
l/aé 298,176 607,019 594,844 589,029 585,819 583,843
1/a£/ 297,782 757,183 670,454 635,347 617,310 606,774
1/ aé’ 297,667 1111,835 800,710 705,870 662,273 638,157
l/ai/ 297,741 637,527 611,429 599,498 593,065 589,155
1 /aé/ 297,579 711,368 648,600 622,086 608,228 600,027
1/aé/ 297,721 608,254 595,385 589,310 585,966 583,935

Result. The formulas (3) — (10) together with the tables 1 — 5 show that the possible
evolutions of the middle as well as southern and northern hemispheres of the Earth surface
confirm the main conclusions of the U. Kery and others [4,5,6] researches. The most important
of which says that all the types of the matter continuously and spontaneously are being created,
go through the definite process of evolution and are being destroyed, like a birth, evolution and
destruction of the living matter.

References

1. Keri U., V poiskah zakonomernostej razvitija Zemli i Vselennoj, Moskva, «Mir» 1991, c. 192-193.

2. Arazov G.T., // On some applications of the problem of many fixed centres to Geophysics. Celest. Mech. 25,
1981. p.345 — 352.

3. Arazov G.T., // O primeneni vneshnego varianta obobshhennoj zadachi treh nepodvizhnyh centrov v geofizike.
Astron. Zh., 57. 1. 1980. c. 190 — 194.

4. Arazov G.T., Ganiyeva S.A., Novruzov A.G. Analysis of dynamical Jacobi’s system // The Second
International Conference, Tools for mathematical modeling. June 14 — 19. Saint — Petersburg. 1999. 4.

5. Ganieva S.A., Arazov G.T., Novruzov A.G., Jevoljucija vneshnej formy i vnutrennej struktury Zemli. Baku,
2006, c. 1 - 193.

6. Johnstone C. P., Gudel M., Lammer H., Kislyakova K. G. Upper atmospheres of terrestrial planets: Carbon
dioxide cooling and the Earth's thermospheric evolution // Astronomy & Astrophysics. 2018. Sep. T. 617.

Redaksiyaya daxil olma/Received 11.05.2018
Capa gobul olunma/Accepted for publication 11.06.2018

53



mailto:zahid.quliyev.1939@mail.ru
mailto:nasibacamal@gmail.com
mailto:zahid.quliyev.1939@mail.ru
mailto:nasibacamal@gmail.com

Elmi asorlor, Insaat Scientific works, Construction 2018, N2

ODUNCAQ LiF PLITOLORI (OLP) ISTEHSALINDA ELEKTRIK ENERJISININ
XUSUSI SORFININ VO PLITONIN FiZiKi-MEXANIKi GOSTORICILORININ
DEFIBRATORDA ODUNCAQ KUTLOSININ UYUDULMO DOROCOSINDON

ASILILIQLARININ MODELLORININ QURULMASI.
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AzMIU, zahid.quliyev.1939 @mail.ru
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Annotasiya. Moqalods agac lif tavalar1 (OLT) istehsalinda elektrik enerjisinin xiisusi sorfinin
vo tavanin fiziki-mexaniki gostoricilorinin oduncaq kiitlesinin {iyiidiilmo dorocesindon
asililiglart masaloloring baxilmis, bu asililiglarin modellori qurulmusdur. Bir faktorlu geyri-
xotti tocriibalorin naticalorinin analizinin aparilmasinda Microsoft Excel program tominatindan
istifado edilmis vo bu proqramin komoyi ilo hesabatlar aparilmis, asililiglarin modellori vo
cizgilori qurulmusdur. Bu modellordon iso texnoloji prosesin gedisatinda istifado oluna bilor.
Acar sozlar: iiylidiilmo doarocosi, model, defibrator, geyri-xatti, elektrik enerjisi

BUILDING OF THE MODELS OF RELATIONS BETWEEN SPECIAL ELECTRICAL
ENERGY CONSUMPTION, PHYSICOMECHANICAL INDICATORS OF THE
PANEL AND GRINDING DEGREE OF THE WOOD MASS IN THE DEFIBRATOR IN
THE PROCESS OF PRODUCTION OF WOOD FIBRE PANELS (WFP)

Kuliyev Zahid Hasan — senior lecturer, department of Information technologies and systems,
Azerbaijan University of Architecture and Construction, zahid.quliyev.1939 @mail.ru
Amirbayova Nasiba Siraj — PhD candidate, department of Information technologies and
systems, Azerbaijan University of Architecture and Construction, nasibacamal @ gmail.com

Abstract. In this article, we reviewed relations between special electrical energy consumption,
physicomechanical indicators of the panel and grinding degree of the wood mass in the process
of production of Wood Fibre Panels (WFP), and we have built models of these relations. The
analysis of the results of one-factor nonlinear experiments was implemented with the help of
Microsoft Excel software and this software was used in the calculations, models of the relations
and drafts were built. These models can be used in the progression of technological process.
Keywords: grinding degree, model, defibrator, nonlinear, electrical energy

Bir faktorlu biitiin qeyri xotti asililiglar {igiin tocriibalorin naticalorinin islonmaosi
metodikasi. Bir x faktorlu kvadratik modellorin hor bir haddi iiglin omsallar asagidaki baza
funksiyasina osason hesablanir:

_'_!." = BD + le + Bllx:
(1)

Bu halda y otklikinin x faktorunun giymotlorindon asililiginin riyazi modelini asagidaki

sokildo yazmagq olverislidir:
=8 (59 + 5 (5) + ®

!’

Burada 2 - x faktorunun variasiya addimidir. B,

B/ vo B, omsallar1 iso N - in tok
qiymatlorinds asagidaki empirik diisturlarla hesablanir:
Bly = —{30n(1 = M2+ 3,2 =M%+ . +3y (W =222 0 + 32+ 30} O3)
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B] = ﬁ[yl(i —M)24+9,(2 - M)Z+ ... +yy(N - M)?]

4
By =7 — (2B}, (5)
Burada H; = % = 154,
M vo H, asagidaki diisturlara géro miioyyon edilir:
_N+1) c
M= > =
N(NZ—1)
=——— =110
! 12

Elektrik enerjisinin xiisusi sorfinin defibratorda oduncaq kiitlosinin yiidiilmo
dorocosindon asililiginin - modelinin qurulmasi. Bir faktorlu asiliqlarin  modellorinin
qurulmasinda asagidakilar nozors alinir:

e biitiin asililiglar ii¢lin faktorlar1 normallagmis isarslordon natural

isaraloro kegirmok liclin x = ':UD;:L:} (6) kegid diisturundan istifados edilir.

e UD = x faktoru 4 =0,3 sabit addimu il variasiya olunur. Tacriibalorin

sayt N =11 gobul edilir. Elektrik enerjisinin xiisusi sarfinin iiyiidiilms daracasinden asililiginin
modelini qurmaq t¢giin cadval 1 — in tocriibi verilonlorindon istifado etmoklo asagidakilar

yering yetiririk [1]:

Cadval 1. Elektrik enerjisinin xtiisusi sorfinin oduncaq kiitlasinin {iylidiilme doracesindon
astliligimin tocriibi verilonlori

Sls 1 [ 2 [ 3] 456 7 [ 891011
5. | YD li03) 113] 112 16| 119 117 ] 1225 125] 127] 13 | 128
28| X
S

(1y5) 2135 | 215 | 210 | 208 | 215 | 222 | 226 | 234 | 225 | 230 | 237

e cixlg y parametrinin orta qiymatinin hesablayiriq:
_(ZX,y)  213,5+215+210 + 208 + 215 + 222 + 226 + 234 + 225 + 230 + 237

TN 11
=22141
e nozori hissads gostarilmis empirik diisturlara asason reqresiya tonliyinin amsallarin
hesablayiriq:
r112—-137112—
H, = U1 (174 _ 858:
EI.BD
M = |\1:|:1+1:I — 5,
11(11%2 — 1)
=——)—=110

! 12
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213,5(1-6)* +215(2-6)* +210(3—6)* +208(4 —6)* +
. 3 +215(5-6)+222(6—6)* +226(7 —6)* +234(8—6)* + |-
B, = Togsg] | +22509-6)" ++230(10-6)° +237(11-6)° =017
—12{7_1(213,5+215++210+ 208 + 215+ 222 + 226 + 234 + 225 + 230 + 237)
B{ = m [—1{]?{] — 860 —630 —416 —215 -0+ 226 + 468 + 675 + 920+ 1185] = 2,572
B! —2214—(E)-{]1?—220
I} - e _l_l ¥ -

Hesablamalar naticosinde amsallarin agsagidaki qiymaetlori alinir:

B/, =017 B} = 2572 B} =220
Onda model iso asagidaki sokildo olar:
y=220+2572-x+017-x

(6) kecid diisturundan istifado edorok vo bir sira riyazi ¢evirilmoalor apararaq reqresiya

tonliyini asagidaki sokilds alariq:

E,=220+2572(0D —11,5) + 0,17(0D — 11,5)2

E;=213-1,340D +0,170D2

Sokil la - do elektrik enerjisinin xiisusi sorfinin defibratorda oduncaq kiitlasinin
tiytidiilma doracasindon asililiginin cizgisi gostorilmisdir [2,3]

225

Ed

224 Sz

223 /
222 /

221 /

220 /

219 ,/

218 T T T T T 1 UD

a) 105 11 11,5 12 12,5 13 135 b)

45
40
35
30
25
20
15
10

Méh

T T T T T 1 UD
10,5 11 11,5 12 12,5 13 13,5

Sakil 1. a) Elektrik enerjisinin xiisusi sorfinin oduncagq kiitlasinin tiylidiilms doracosindon

asililigt

b) Tavanin méhkamliyinin oduncaq kiitlesinin tiylidiilme doracasindon asililigi

Plitonin fiziki-mexaniki gostoricilorinin defibratorda oduncaq kiitlosinin {iylidiilmo
doracosindon asililiglarinin modellarinin  qurulmast [4]. Tavanin mdhkamliyinin oduncaq
kiitlasinin iyiidiilmoe daracasinden asililiginin modelinin qurulmasi [5]. Cadval 2 — nin tocriibi
verilonlori osasinda vo 1— in empirik diisturlarindan istifado edorsk reqresiya tonliyinin

asagidaki omsallarini aliriq:

By, = —0,45; By = 2,95 By = 39,

asililigin modeli iso asagidaki sokilds olur:

¥y=392+29-x— 045-x?
(6) kecid diisturundan istifade edorak vo bir sira riyazi ¢evrilmoalor apararaq reqresiya

tonliyinin natural doyisonlardaki modelini aliriq:
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Cadval 2. Tavanin moéhkomliyinin oduncaq kiitlosinin liyiidiilmo doracesindon asililiginin
tocriibi verilonlori

S/s 1 |2 3 4 5 6 7 8 9 10 11

UD (x) [10,510,8 11,1 | 11,4] 11,7 12 | 12,3| 12,6| 12,8 ] 13,2] 13,5

Faktorlar

M (y) 35,537 137,25] 37,7 | 38 [39,25]| 41,5 |41,65| 41,8 [ 41,85] 41,9

Sokil 1b - do tavanin mohkomliyinin oduncaq kiitlosinin iyiidiilmo doracesindon
asililiginin cizgisi gostorilmisdir.
Tavanin suudumlulugunun oduncaq kiitlesinin {yldiilma doracesindon asililiginin
modelinin qurulmas.
Cadval 3-iin tacriibi verilonlori asasinda vo 1.1 — in empirik diisturlarindan istifade ederok
reqresiya tonliyinin asagidaki omsallarini hesablayiriq:
By =03 B, =-059 By;=356
asililigin modeli iso asagidaki sokilds olur:
y=356—-09-x—0,3-x2
(6) kecid diisturundan istifado edarok vo bir sira riyazi ¢evrilmoalor apararaq reqresiya
tonliyinin natural doyigonlordoki modelini aliriq:
5,=578,256—185,96-UD + 3,4- (UD)2

Cadval 3. Tavanin suudumlugunun oduncagq kiitlasinin iiyiidiilma daracasinden asililiginin
tacriibi verilonlori

S/s 1 2 |3 4 5 6 7 8 9 10 11

UD(x) [10,510,8] 11,1] 11,4 | 11,7 | 12 | 123 | 12,6| 128 | 13,2| 13,5

Faktorlar

Suly) (36,9 136,4/36,2] 36 | 35,8 | 35,6 | 354 | 34,8 | 34,7 | 348 | 35,1

Sokil 2a — da tavanin suudumlugunun oduncaq kiitlosinin tiyiidiilmo doracosindon
astliliginin cizgisi gostorilmisdir.

60 Tsua 1200 o
50 \ 1000 /__‘_’-—"""_
40 = — 800 /

30 600
20 400 /
10 200 /

0 . . . UD 0 . . . . r UD
a) 10,5 11,5 12,5 13,5 b) 10,5 11 11,5 12 12,5 13 13,5

Sakil 2. a) Tavanin suudumlugunun oduncagq kiitlasinin iiyiidiilma doracasindan asililigt
b) Tavanin sixliginin oduncagq kiitlasinin tiyilidiilmo doracasindon asililig

Tavanin sixliligimin oduncaq kiitlasinin {iylidiilma deracesindan asililiginin modelinin
qurulmasi. Cadval 2b — iin tocriibi verilonlori osasinda vo 1.1 — in empirik diisturlarindan
istifado edorok reqresiya tonliyinin asagidaki smsallarini tapiriq:

B, =810; B, =97,5 By =—7,5
asililigin modeli iso asagidaki sokildo olur:
y=810+975-x— 75 x?
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(6) kecid diisturundan istifado edorok vo bir sira riyazi ¢evrilmolor apararaq reqresiya
tonliyinin natural doyisonlordoki modelini aliriq:
5, =-15558+2359-0UD—83,4- (D)2

Cadval 4. Tavanin sixliginin oduncagq kiitlesinin tiytidiilmo doracasindon asililiginin tocriibi

verilonlori

S/s ] 1 2 3 4 5 6 7 8 9 10 | 11

N I(JX]? 105] 108 ] 11,1 114 | 11,7] 12 | 123 12,6 128 132 135
-~

= | S(y) | 696 | 728 | 768 | 776 | 792 | 808 | 864 | 912 | 904 | 896 | 888

Sokil 2a — do tavanin sixliginin oduncaq kiitlaesinin tiylidiilmo doracesindon asililiginin
cizgisi gostorilmisdir. Tavanin qalinliginin oduncagq kiitlosinin defibratordan sonraki {iyiidiilmo
doracosindon asililiginin  modelinin qurulmas: [6]. Cadval 5 — in tocriibi verilonloring
osaslanaraq vo 1.1 — in empirik diisturlarindan istifads edarok reqresiya tonliyinin asagidaki
omsallarini tapiriq:

By=3; By =—025 By, =—0,05
asililigin modeli iso asagidaki sokildos olur:
¥y=3-025-x—0,05-x72
(6) kegid diisturundan istifado edorok vo bir sira riyazi ¢evrilmolor apararaq reqresiya
tonliyinin natural doyisonlordaki modelini aliriq:
Q. = —69,5219 — 12,723 - UD — 0,556(UD)?
Q,=3,22+0,340D - 0,02(0D)?

Sokil 3- do Tavanin qalinliginin oduncaq kiitlasinin liylidiilme derocesinden asililiginin cizgisi
gostorilmisdir.

Cadval 5. Tavanin galinligiin oduncaq kiitlosinin liytidiilms doracosindon asililiginin tocriibi
verilonlori

S/s 1 2 3 4 S |67 8 | 9 110 |11
UD (x) | 10,5] 10,8] 11,1| 11,4| 11,7 12| 12,3| 12,6| 12,8 13,2| 13.5

Qu(y) |32 | 3,1 (355[3,125| 3,1 | 3|29 2.8 |2,75| 2,7 2,7

Faktorlar

. Qq .

3

2,5 ~ N

2 N\

15 AN

. AN

hl

0,5
0 T T T T T 1 UD
10,5 11 115 12 12,5 13 135

Sakil 3. Tavanin qalinliginin oduncagq kiitlosinin iiyiidiilmo doracosindon asililigi
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SCIENTIFIC AND TECHNICAL COOPERATION OF THE RENEWABLE ENERGY
IN AZERBAIJAN

Sadigov Ramil Ali- PhD in agrarian sciences, department of Ecology, Azerbaijan University of
Architecture and Construction, Ramil_Sadiqov-1983 @mail.ru

Abstract. The countries are trying to attract new energy sources (fuel, energy, solar, biogas, waves,
drainage, and non-traditional energy sources such as hydrology in small rivers) in fuel and energy
balance in recent years. The potential of renewable energy sources is endless and does not vary with
environmental cleanliness, their involvement in economic turnover reduces the use of fuels, such as
organic (oil-gas, peat, stone, coal, wood, etc.), creates ecological conditions. Azerbaijan has renewable
natural resources, favorable for its energy-efficient potential, according to the amount of sunny and
windy days. By 2020, the Azerbaijani government intends to increase the share of renewable energy
sources to 9.7 percent of total energy consumption. This is three times more than today's rate [3,4,5,6].
Keywords: renewable resources, energy-efficient potential, non-traditional, Greenstone Technology,
Solar energy

AZORBAYCANDA BORPA OLUNAN ENERJININ ELMi VO TEXNiKi ®MOKDASLIGI
Sadigov Ramil Bli oglu- a.e.f.d, Ekologiya kafedrasi, AzZMIU, Ramil_Sadiqov-1983 @mail.ru

Annotasiya. Son illords 6lkolor yanacaq vs enerji balansinda yeni enerji monbolorinden (yanacagq, enetji,
giinas, bioqaz, dalgalar, drenaj vo kicik caylarda hidroloji kimi geyri-onanavi enerji manbalari) daha ¢ox
istifado etmoya caligirlar. Yenilons bilon enerji monbalorinin potensiali sonsuzdur va otraf miihito neqativ
tosiri yoxdur, onlarin iqtisadi dovriyyays calb edilmasi miitloqdir (neft-qaz, torf, das, kdmiir, taxta vo s.).
Yanacaglarin istifadasini azaldir, ekoloji sorait yaradir. Azarbaycan giinosli vo kiilokli giinlorin sayina
gora, enerji samaraliliyi potensiali {i¢iin alverisli olan barpa olunan tabii sarvatlora malikdir. 2020-ci ilo
gadar Azarbaycan hokumati barpa olunan enerji manbalarinin payini imumi enerji istehlakinin 9,7 faizina
catdirmaq niyystindadir. Bu, bugiinki nisbatdon ii¢ dofs coxdur.[1,2,3,5]

Acar sozlor: yenilono bilon resurslar, enerji somorsliliyi potensiali, geyri-ononavi, Greenstone
texnologiyasi, glinas enerjisi

Introduction. The use of energy resources is a modern society that is highly dependent on energy
and is called the energy of technological and economic growth. The current global energy system is
controlled by fossil fuels. At the same time, greenhouse gas emissions increase, air pollution at local and
regional levels, as well as environmental problems facing energy security, while at least 3 billion people
still have no access to modern energy services. Azerbaijan has renewable natural resources, favorable for
energy efficiency, due to sunny and windy days. The State Program on the Use of Alternative and
Renewable Energy Sources in the Republic of Azerbaijan was implemented in accordance with the
Decree of the President of the Republic of Azerbaijan dated October 21, 2004, dated July 16, 2009.

Research. Azerbaijan is one of the largest producers of oil and gas in the Caucasus and the former
Soviet Union. Last year, 41.9 million tons of oil and about 30 billion cubic meters of natural gas were
produced in the country. The government expects large reserves of the Caspian Sea to increase production
in Azerbaijan in the coming years. Some sciences hope that the European Union (EU) will support
Azerbaijan as it plans to switch to renewable energy [4].

The use of renewable energy in the world varies too much from one another. The non-renewable
energy share in the United States is 3.6%, Australia 3.7%, France 4.7%, Canada 4.6%, Finland 6.2%. In
Azerbaijan, especially in Absheron, the number of sunny and windy days, as well as the wind copy is
sufficiently satisfactory for alternative energy production, as it should be widely used. Taking this into
consideration, a special state program for the alternative energy production is being developed and
implemented in and around Absheron peninsula.

In developed countries, thermal waters are used as the main alternative energy source. This
effective method should be widely used in our country (northern, southern, Nakhchivan Autonomous
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Oblast and other regions) as a major source of thermal waters. In our country, which has the necessary
conditions and strong staff potential, to provide our country with solar, wind, heat and water flows, there
is an important guarantee for the wider use of these energy carriers [5,6,8].

Recently, a number of conventions and agreements have great importance in our Republic.
Biodiversity conservation, global climate change, ozone layer protection, and so on. Conventions are of
great importance. These conventions refer to national, regional and global significance. In this regard, it is
of utmost importance to prevent and reduce the number of the world's smallest living birds in the Caspian
Sea and valuable fish species (fish, white fish, etc.).

Between the existing international environmental and conservation standards, it is now the most
primitive and recognized movement force known as ISO 14000. In accordance with this standard, each
organization operating in all areas is a Management System. "This document covers extensive
environmental policies, planning, prediction, goals and objectives, types of activities and management
analysis, relevant outcomes, and each organization meeting modern environmental requirements is a very
important document. [7] In recent years, numerous studies have been conducted to investigate renewable
energy potential in Azerbaijan. According to the technical data presented in various reports, the potential
use of renewable energy sources in Azerbaijan is as follows: The State Program on Poverty Reduction
and Sustainable Development in the Republic of Azerbaijan for 2008-2015 "confirms the activities that
support the development of all sectors of the non-oil sector in the close future.

Scientific cooperation renewable energy in Azerbaijan. The State Agency works closely with
the relevant agencies in Azerbaijan to enhance the awareness of the application of scientific and technical
innovations, training of specialists and energy consumers. State Agency for Scientific Research Research
Institute of Energy and Energy Design, Baku State University, Azerbaijan Diplomatic Academy (ADA),
National Aviation Academy, Baku Engineering University and Institute of Physics, Radiation Problems
and Geology of Azerbaijan National Academy of Sciences other scientific institutions in the field of
energy [1,3,5,9].

Projects. Since 2011, the State Agency for Alternative and Renewable Energy Sources has
installed 85-meter altitude measurement, monitoring and control units (MMC) in different areas. The
electric power production potential of these areas has been determined. Construction of wind and solar
power plants.

Additionally, by 2018, Nakhchivan Autonomous Region and the other six regions will have 7
additional stationary MMC units installed by the state agency.

The MMC units were installed at the following locations:

* on Absheron Peninsula: Pirallahi and Sangachal;

* In the Northern Region: Khizi (Sitalchay), Khizi (Gilezi), Siyezen, and Khachmaz;

* In the Western Region: Ujar, Samukh, and Aghstafa;

* In the Southern Region: Neftchala, Masally, Astara and Imishli;

* on the lands of the Gobustan Hybrid Power Plant.

Gobustan Experimental Landfill and Training Centre (GELTC). Gobustan Experimental
Polygraphy and Training Center (GELTC) in the area of 38 hectares is the first wind power station built
in Azerbaijan and have wind, solar and biogas power plants; three wind turbines (0.9 MW each), 1.8 MW
solar power station and 1 MW biogas power station. An arrangement and control object consist of a water
reservoir, a test site, a laboratory and a workshop other key structure in the GELTC complex. In GELTC,
it is possible to monitor and control power plants within the laboratory and conduct tests (figure 1 a, b).

a) 2

Figure 1. (a, b) Gobustan Experimental Landfill and Training Centre (GELTC)
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Training courses are organized and conducted in two classrooms. Technological processes of the
test site (polygon) and the center are controlled from the control object. The complex is used as a means
to meet energy needs at the early stages of Gobustan and in the future phases of the Gobustan region,
using energy produced at the factory. In order to achieve this goal, it is planned to increase the total
power generation capacity in the Gobustan region in the near future (table 1). Azerbaijan has very fine
prospects for the development of wind energy. The average annual wind speed in the country ranges
from 5 to 7 meters per second, while in the mountainous areas the wind falls fast twice. So conditions
are ideal for the efficient use of wind generators. So, wind energy can be used for several months of the
year.

The State Oil Company of Azerbaijan Republic (SOCAR) has implemented an Environmental Park
project in 9.3 hectares of oil and oil refineries in Qala settlement. 4 wind generators (10 kW) and 20 kW
total solar panels were installed in order to reduce part of the region's demand for alternative and
renewable energy sources.

Table 1. General information about Gobustan Experimental Landfill and Training Centre

Gobustan Experimental Landfill and Training Centre
Gobustan Hybrid Power Plant

Refugee Settlement in Bilasuvar

Sport Center in Masalli

5 secondary schools in Baku

2 polyclinics in Baku

Surakhani Solar Power Plant: Surakhani Solar Power Plant (SPP) is managed and operated by
AzAlternativEnerji LLC, which reports to the State Agency for Alternative and Renewable Energy
Sources (table 2). The planned production capacity of the plant is 2.8 MW and mainly domestic raw
materials and equipment were used in the construction of the plant. The construction of the plant began in
March 2014 and was commissioned on July 16 of the same year (figure 2 a, b).

Table 2. General information about Surakhani Solar Power Station

Surakhani Solar Power Station

Territory area: 6 ha

8000 solar panels are operating, and 4000 more are to be installed
12 thousand KWt-hour of energy/day

Yearly output: 4 million KWt (equivalent to 1,5 million m’ of gas)
Mobile power stations are also functioning

Training Center

The plant can generate about 4.4 million kWh of electricity annually. At present, this system
produces about 6.2 million kWh of electricity when fully commissioned. If the plant is fully powered, it
will save over 1.5 million cubic meters of natural gas per year. The company generated approximately
4.0 million kW ¢ of electricity by June 1, 2016.

Pirallahi Solar Power Plant: The construction of the 2.7-megabyte Power Plant (SPP), scheduled
for 2014, started in 2014 and 1 MW of this predicted product has already been installed and connected
to the electricity grid. About 1 million kWh electric power was produced at the plant and transferred to
the electricity grid since June 1, 2016. At the moment, the power of the plant goes on to increase to a
capacity of up to 2.8MW.
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Figure 2. (a, b). Surakhani Solar Power Plant

AzGunTex Solar Panel Plant: AzGunTex LLC was founded in 2011 in Sumgayit city. AzGunTex
Solar Panel Plant started its operation on April 24, 2012 after the official opening. The first line of this
plant, equipped with 25 MW annual production capacity and modern European equipment, was put into
operation in 2012 (figure 3 a, b).

AzGunTex MMC products have been awarded with the qualification certificate TUV Rheinland
Photovoltaic module for international standards and high-quality compliance in 2012. Last year, the
second production line was installed and as a result the plant's production doubled. The solar panels
produced in the factory are sold only in Azerbaijan, but these products are planned to be exported in the
future.

Figure 3. (a, b). AzZGunTex Solar Panel Plant

AzGunTex LLC is currently developing research and development to produce smaller hybrid
systems with a capacity of 10 megawatts and to present sales points and showrooms to these products in
different regions of Azerbaijan. Improved ARES-based energy supply to social facilities: 5 schools and
2 medical facilities in Baku are equipped with solar panels by 130 kV and heat pumps of 280 kV by the
State Agency for Alternative and Renewable Energy Sources. A few solar panels (every 70 kW) and
heat pumps (90 kW) have been installed in the sports complexes accommodating IDPs (IDPs) in the
Khojavend settlement of the Beylagan region. As a result, the heat and power supply requirements of
sports centers were fully met. At 6 boiler-houses built to provide heat and energy from alternative and
renewable energy sources in 6 settlements and 6 kindergartens in Bilasuvar settlement, 297 kV solar
panels and 810 kW heater pumps have been installed. Since then, students and kindergarten children
have been provided with comfortable amenities and rooms have been provided with a temperature of 24
degrees.

Samukh Agro-Energy Residential Complex. Samukh Agro-Energy House Complex is a unique
project involving alternative and renewable energy in agriculture. The goal of the project is to provide
the region with energy and heat energy through the use of ARES and at the same time to address the
issue of environmentally sound and sustainable energy supply. Smart Grid Project: Within the draft,
ARES will use 31 MW (solar and biomass energy) and 48 MW heat-generating (hybrid) type. For the
bioenergetics, a State Farm in Samukh will have a livestock farm for 3000 heads of cattle, one for
fishing and plant greenhouses. 5000 hectares of land will be allocated to provide beekeeping farm with
feed. The infrastructure for processing agricultural products, as well as a residential complex consisting
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of 1000 houses and solar and biomass plants will be deployed in the SAERC property for employees
working in the complex. This draft will be executed in three stages (figure 4).

—

Figure 4. Smart Grid System in Gobustan

The State Agency has launched a Smart Grid Project that will use ICT Technologies to ensure the
delivery and effective distribution of harm to consumers of electricity produced by the Gobustan Hybrid
Power Plant. This network will provide electricity to Gobustan city and then to the whole Gobustan
region at the first stage. Within the framework of the first Smart Grid project in Gobustan, the first
phase of the electricity grid management is to be implemented by the existing telecommunications
system operating on the frequency band belonging to the State Agency and to provide additional
services to individual consumers and businesses at the next stages.

Garadagh-Sahil Solar Power Plant: Works on building of a solar power station with a capacity of
3 MW are under way in the Garadagh district, which began in 2014. The main cause for the
establishment of this plant is to strengthen the road and transport systems of the neighboring area, and
this plant will ensure an alternative lighting of 30 km of roads.

Prospective projects:

Wind Island — 1 is the only wind farm to connect the Pirallahi and Chilovian islands in the
Caspian Sea. The design capacity of this farm is 200 MW (figure 5 a, b).

-
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Figure 5. (a, b) Wind Island project 1. a-Pirallahi and b- Chilovian islands

This project also offers solutions to a number of critical issues:

* Provide new consumers resources in the immediate vicinity of consumers in the Absheron peninsula
and ensure sustainability for end-users;

» Change of gas fuels currently used for the generation of electric energy and reducing the amount of
hazardous waste emitted into the atmosphere; ¢ Establishing an infrastructure for coordinating direct
transport of Chilov Island and providing solutions to other relevant issues. The SOMW Hovsan Aeration
Plant: In the near future the Hovsan ventilation plant is also planning to install a bioenergy plant to
collect energy from waste water as a result of waste water treatment. Motivation in the implementation
of this project is to purify waste water when using toxic gas and waste to obtain energy. From this
station, the Turkan and Hovsan settlements will be supplied with heat and electricity. In addition, the
operation of the plant will save 93.8 million cubic meters of natural gas a year.
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Buzovna Eco-Village: About 40 hectares of coastal land will be occupied in Buzovna Eco
Village. This site includes individual homes, high-rise buildings and public buildings for construction.
This complex will be supplied with electricity and heating from ARES. Renewable Plan for the nearest
future in Azerbaijan: In other layers, the biogas has a small hydroelectric capacity from 25 MW to 125
MW, from 15 MW to 150 MW, and also from short-term 80 MW to 150 MV. Total investment in these
projects is between $ 2.5-3.5 billion. At the same time, Azerbaijan will continue to develop renewable
energy after 2020. The development potential is great, and experts believe that Azerbaijan will
ultimately work with a 100% renewable energy. The Sun considers a large part of this potential at 5,000
MW, 4,500 MW, 1,500 MW bio-mass, 800 MW of geothermal energy and up to 350 MW [2,3].

Results. 1. Azerbaijan, a country rich in renewable energy resources, is going to complete a new
solar power plant project in the coming years. Establishment of approximately 36,000 solar panels
produced by state-of-the-art technology and establishing a reliable electric power transmission system in
the factory.

2. Solar energy uses solar energy the most interesting. Solar energy is transformed into
photovoltaic (direct method) or by using concentrated solar energy (Indirect). The rays of the sun rays
are directed to a small beam by using mirrors or lenses in the solar energy that is condensed.
Photoelectric effect is used by Voltaic to convert solar energy into electrical energy.

3. At the result of the measurements in several climate zones of the Republic correlations between
average annual amount of albedo solar radiation and different height distinctions was determined and
their graphics were established. On the base of these graphics and conclusions albedo solar radiation
map of the Republic was developed.

4. Azerbaijan intends to increase its renewable energy potential three times by 830 MW by 2020.
The program will increase the wind power capacity from 240 MW to 800 MW, and solar photovoltaic
will increase from 290 MW to 600 MW. Taking into account the potential of solar energy systems by
2020, solar energy is the most promising form of alternative energy. Experts have stated that they expect
the country to have 950 MW by 2020.
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WASTEWATER TREATMENT PLANTS IN RURAL AREAS CONSIDERING
ENERGETIC ASPECTS

Straub Andrea — doctor in energetics, head of urban water and wastewater management, Faculty 6 -
Architecture, Civil engineering and Urban Planning, Chair of Building physics and energy supply,
Brandenburg University of Technology, Andrea.Straub@b-tu.de

Abstract. In areas with a rural, extensive structure in Germany, small wastewater treatment plants with
biological wastewater treatment are operated as a permanent solution for the treatment of domestic
wastewater. Due to a wide range of fully biological small wastewater treatment plants, it is often
difficult for the user to select a type of plant that meets the requirements of efficiency, high reliability
and low energy consumption. In the present study, data sets from numerous small wastewater treatment
plant manufacturers, maintenance companies and public institutions were evaluated in order to be able
to make statements about the performance and the energy consumption of the different plant types.
Here, natural systems as well as technical plant types were considered. Finally, possibilities to reduce
energy consumption are presented.

Keywords: wastewater, treatment plant, energy consumption, sewer system, maintenance

KOND YERLORINDO ATILAN CiRKAB SULARIN EMALI QURGULARININ
ENERJi ASPEKTLORI

Straub Andrea — enerji iizro elmlor doktoru, sshar su tochizati va ¢irkab sularin idars edilmasi
bolmasinin rohbari, ingaat fizikasi vo energetika kafedrasi, Memarliq, ingaat vo gohorsalma fakiiltosi,
Brandenburg Texnologiya Universiteti, Andrea.Straub@b-tu.de

Annotasiya. Moigot cirkab sularinin tomizlonmesi {i¢iin Almaniyada genis infastrukturlu kond
yerlorinda bioloji tomizlonmo ilo ¢irkab sularin kicik tomizlomo qurgulari daim istifads olunur. Kigik
mohsuldarligli tamam bioloji tomizloma qurgularin ¢oxsayli olmasina géra onlardan an enerji samarali,
yiiksok etibarli vo az enerji sorfiyyath olanlarin segilmasi istifadacilor {igiin ¢otin olur. Bu aragdirmada
miixtalif ndv qurgularin enerji sorfini gqiymatlondirmak ii¢iin ¢irkab sularin tomizlonmasi tizra ¢oxsayl
milossisalor vo dovlst orqanlart torafindon verilon molumatlar Oyronilmisdir. Burada miixtalif nov
texniki vo tobii sistemlors baxilib. Vo sonda enerji istehlakini azaltmaq imkanlar1 taklif olunub.

Acar sozlar: cirkab sular, tomizlomo qurgulari, enerji istehlaki, kanalizasiya sistemi, texniki xidmaot

Introduction. In settlement areas of Germany with a low population density of about 20
inhabitants per hectare of settlement area [1] there are numerous plots of land that are not connected to
the public sewerage system. The reason for the lack of connections to the public sewer system is on the
one hand in the usually too large distance to the wastewater treatment plant or sewerage and the
associated high development costs, on the other hand difficult underground conditions (e.g. high
groundwater levels) and line obstacles can cause high costs so that a central connection becomes
uneconomical. Currently in Germany this affects 4% of the population [2] with about 900,000 privately
operated small wastewater treatment plants [3]. The privately-operated small wastewater treatment
plants with biological treatment stages have high cleaning capacities [4]. They are available in
standardized sizes, the smallest size of which corresponds to a connected load of four population
equivalents (PE). The largest connection value is 50 PE.

The user expects that the small wastewater treatment plant has low acquisition, operating and
reinvestment costs, is low-maintenance and maintenance-friendly and can be adapted to existing
conditions (e.g. utilization).

The authority checks compliance with the required limit values during operation. These are
usually at 150 mg/LL COD and 40 mg/L BSB; [5] to minimize pollution of the groundwater. In special
circumstances, e.g. near drinking water protection areas, landscape conservation areas or high
groundwater levels, the limits can be tightened, e.g. by adding limit values for nitrogen, phosphorus or
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hygienic parameters. In view of climate change and the scarcity of resources, energy saving is also an
important aspect when operating a small wastewater treatment plant.

Plant types of small sewage treatment plants and their functional efficiency

Biological wastewater treatment plants can have both preferably technical and close-to-nature
processes. The technical small wastewater treatment plant types currently used are sequential batch
reactors (SBR), fluidized bed plants, trickling filter plants, overflowed fixed bed plants, but also
wastewater treatment plants with various natural growth carriers (e.g. coconut fibers). In close-to-nature
processes, vertically-flowed wetlands and soil filter systems predominate. The distribution of plant types
is strongly regional, so that not all plant types are in operation in every federal state of Germany. The
reason for this is the fact that the manufacturers of each type of plant are located in different locations.

The efficiency of small wastewater treatment plants is preferably assessed according to the
effluent quality of the treated wastewater. Further aspects are process stability, emissions and the
possibility of an accident. The treatment performance of small wastewater treatment plants depends on
various factors. These include, among others:

e the amount and quality of wastewater and its fluctuations,

¢ the dimensioning and design of the plant,

e the utilization at the time of the investigation,

e the temperature of the wastewater,

e the development status of the plant type,

e the proper operation as well as

e the frequency and quality of maintenance.

There are several studies comparing the performance of different plant types [4; 6; 7; 8; 9]. These
studies showed that constructed wetlands, rotating biological contactors, trickling filters and SBR
systems perform very well. The prerequisites for this are professional installation, proper operation and
regular maintenance (Table 1).

Table 1. Average of COD effluent values of small wastewater treatment plants in Germany

Average Values of COD Effluent, mg/L
v
-
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Treatment Plant Type .'QE) 2 8
_— 5 — 3 =
> = o g ~
=S | 5% | &5
O e 8 5= @ g,
Conventional Activated Sludge 213 81
Submerged Fixed Bed 139 119
Membrane Bioreactor 44 52
Constructed wetlands 84 *) 70 56
Sequencing Batch Reacktor (SBR) 143 79 89
Rotating Biological Contactor 144 75 71
Fluidized bed 98
Trickling Filter 108 156 86

*) only vertical flow wetlands
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Due to the separation technology used, membrane bioreactors have a cleaning performance which
is far below the required limit values.

Constructed wetlands, fluidized bed systems and trickling filters are also safely below the limit
values. Constructed wetlands are characterized by a high level of operational reliability both in summer
and in winter. However, a decrease in performance can be expected in winter due to the slower
metabolic processes, which is usually not noticeable analytically due to a dilution effect caused by
precipitation. Various authors [10; 11; 12] state a better performance of vertical flow wetlands than of
horizontal flow wetlands.

There are different statements regarding the performance of the trickling filter systems.
Individual authors [6; 8] consider this type of plant to be suitable to clean wastewater because
they comply on average with the statutory cleaning requirements. However, in the evaluation of
a single trickling filter plant in Mecklenburg-Vorpommern [7], it has been shown that the
system installed there did not meet the prescribed COD limit of 150 mg/L on average under
strongly changing hydraulic loads. This shows that the manufacturer, installation and operation
of a system have a decisive influence on its functionality.

Stable values, i.e. low fluctuations of the effluent values and thus a constant cleaning
perfor-mance, are also achieved by SBR systems, whereby special attention must be paid to an
optimally adapted control system. Conventional activated sludge plants are rarely used in
practice, as this process has not been able to establish itself, especially for small sizes. Without
increased maintenance, activated sludge plants with a population equivalent of less than eight
cannot be operated stably.

The energy requirement of a wastewater treatment plant is also crucial for proper
operation, as these significantly affect the operating costs. Users of small wastewater treatment
plants assess the energy consumption in terms of the economy, but also with regard to
environmental protection.

Data basis for the determination of energy consumption

The energy consumption of a small wastewater treatment plant can be determined from
the data stored in the control system of the plant. The amount of power used in operation is the
energy consumption of pumps, compressors, the controller and the existing solenoid valves.
The pumps and compressors are used for aeration in the activated sludge stage, for circulation
and return sludge conveying as well as for inlet and intermediate lifting. The longer the running
time in daily operation, the higher the corresponding energy consumption and wear.

The data were provided throughout Germany by public institutions (e.g. water authorities,
universities) which collected them within the scope of their activities and project work. Further
data sets come from manufacturers of small wastewater treatment plants with maintenance
services and external maintenance companies. During maintenance, the energy consumption
data are transferred to the log.

Table 2 shows the number of plants evaluated for determining the energy consumption of
different plant types.

Trickling filters and constructed wetlands have been on the market the longest. SBR plants and
fluidized bed plants are plants with new know-how and have not been on the market for so long, but
they are experiencing an enormous upswing due to their retrofittability into septic tanks and their lower
investment costs.

Membrane bioreactors are hardly to be found in practice due to their highly developed technology
and correspondingly expensive investment and operating costs. Therefore there are no plants of this type
in the own investigation and only literature data are available.

Energy demand of small wastewater treatment plants

There are large fluctuations in energy consumption within the different processes. Systems with
moving or rotating parts and with compressors usually increase energy consumption. Table 3 shows the
average energy consumption of different small wastewater treatment plant types from different studies.
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Table 2. Number of plants and types of plants investigated up to 50 PE

Treatment Plant Type Number of Plants
Conventional Activated Sludge 4
Submerged Fixed Bed 56
Vertical Flow Constructed Wetlands 9
Sequencing Batch Reacktor 130
Rotating Biological Contactor 7
Fluidized bed 23
Trickling Filter 265

Total 494

Table 3. Average energy consumption of small wastewater treatment plants

Average Energy Consumption, kWh/(PE-a)
& s
£ £ 22| 22 | =
Treatment Plant Type ?5’ g i % 5 % g g
D -3 5 5 EE= BRR= 2
EE 58 | 5| £5 a
=% | 23| 3| i3 |
Eo o Eo Eo S
Conventional Activated Sludge 77 ... 260 127 217
Submerged Fixed Bed 44 ... 68 154 73 157
Membrane Bioreactor 180 122
Constructed Wetlands 10 16 16 15 8
Sequencing Batch Reacktor 100 ... 193 82 80 93
Rotating Biological Contactor 34 82,5 109
Fluidized bed 32...114 76 98 147
Trickling Filter 173 70 70 38

The energy consumption of constructed wetlands consists exclusively of the power require-ment
of pumps. Therefore, they only need very small amounts of electricity between
5 and 16 kWh/(E-+a) in order to transport the untreated wastewater to the plant or to remove the treated
wastewater. Technical installations have an additional power requirement for the operation of aeration
equipment and  sludge handling. Their electricity = consumption varies between
34 and 217 kWh/(E+a) depending on the process. Especially plants with forced aeration, such as
conventional activated sludge plants, submerged fixed beds, rotating biological contactor and fluidized
bed, have a high energy consumption in practice.

The uncertainty in this statements on energy consumption is documented by comparing the
energy consumption of trickling filter and rotating biological contactors. The causes for the different
energy demand values can lie in the operation of the systems, i.e. in the settings, e.g. of the aerators or
the return pump times. Differences in aeration have a particularly serious effect on systems with forced
ventilation. Doubling the aeration time (e.g. increasing the manufacturer's specifications from 6 min to
12 min without changing the unaerated period) also doubles the annual energy consumption. However,
it turns out that the systems do not always function with the manufacturer's specification optimized for a
particular case. Every wastewater is unique. Therefore, the control of the small wastewater treatment
plant must be adapted to the respective wastewater and user behaviour.

In addition, the aeration technology must overcome the pressure losses prevailing in the system,
which are influenced by installations, air distribution, air injection depth and ventilation elements. These
depend on the location of the wastewater treatment plant in relation to the residential building or control
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cabinet, which contains the control system as well as the compressors. Long distances, a high injection
depth or many valves between compressor and small wastewater treatment plant often lead to the use of
larger compressors, which in turn consume more energy. Even when commissioning a wastewater
treatment plant is usually aerated more to provide sufficient oxygen for the development of activated
sludge available. If compressed air losses occur in the system, these must be readjusted by increasing
the aeration capacity if the oxygen concentration in the wastewater to be treated decrease below 2 mg/L.
This also leads to an increase in energy consumption.

Possibilities for reducing energy consumption

Reducing the energy consumption of fossil fuels such as gas and coal is possible through the

¢ Reduction of energy consumption through regular, professional maintenance,

e Use of renewable energies.

The adjustments to the operational requirements, as part of the maintenance of the plant must be
carried out by a qualified specialist. Maintenance includes inspection and monitoring to determine the
current condition, as well as cleaning and adjustment work and, if necessary, the replacement of wearing
parts. If these obligations are not properly fulfilled within the prescribed period of twice a year [16],
wear and tear will occur, energy consumption will increase, and, in the worst case, the sewage treatment
plant will fail. The latter leads to undesirable environmental pollution and the user is fined by the
legislator.

In order to reduce energy consumption, all wearing parts have to be replaced regularly. Table 4
shows the investment costs as well as the typical operating times of the wearing parts and of the system
parts to be replaced regularly. Every five to eight years, important system components have to be
replaced, whereby the control system, pumps and compressors are usually only replaced in the event of
a failure in order to keep reinvestment costs low. During normal operation, the carbon fins of
compressors and pumps are replaced every two years to maintain the tightness of the unit.

Table 4. Investment costs and typical operating times for wear-and-tear system technology

Plant section Typical Operating Time, years Investment Cost
Pump 5...7 350 - 500 €
Compressor 5...7 460 - 600 €
Controller 10...12 500 -900 €
Swimmer 8 80-100 €
Magnetic valve 8 100 - 120 €
Carbon fins 2 35-50¢€

In addition to the maintenance of wearing plant components, energy can also be saved by
adjusting the oxygen content in the wastewater treatment plant. As the oxygen dissolves better in the
water at lower temperatures, the aeration time can be reduced during these times. In addition, care must
be taken to ensure that the increased aeration time at the time the plant is commissioned is reduced to a
minimum after the activated sludge has been developed or after normal operating conditions have been
reached.

The plant type with the highest expenditure for maintenance is the membrane bioreactor, in
which, in addition to the replacement of the usual wear parts, regular replacement of the membrane or
membrane regeneration must be carried out. The energy consumption depends on the oxygen input and
dry matter content. Since this is increased by a factor of 2 to 4 in membrane bioreactors compared to
conventional activated sludge plants [17], energy consumption also increases. The reduction of the
power consumption is possible by intermittent or cyclic operation of the membrane aeration [18].
Alternatively, it is possible to use the height difference between the water level and the permeate outlet
as a transmembrane pressure difference (negative pressure of 0.1 ... 0.4 m w. c.). This no longer requires
a permeate pump.

The investigation showed that the energy consumption of the technical systems is more than 50%
higher than that of close-to-nature processes. Due to the higher number of technical plant components,

70



Elmi asarlor, Insaat Scientific works, Construction 2018, N2

the maintenance effort for technical plants is significantly higher than for close-to-nature processes. This
is reflected in the pure maintenance costs of on average 100 to 120 € per year for constructed wetlands
and 200 to 300 € per year for technical plants.

[

Figure 1. Example of using photovoltaics and wind energy

The use of renewable energies makes it possible to save fossil fuels without reducing energy
consumption. Figure 1 shows an example of energy generation using photovoltaics and wind energy in
the vicinity of a residential building. Nevertheless, even in such a case, the small wastewater treatment
plant should be operated energetically optimized.

Conclusion

The practical data show that small sewage treatment plants provide the required effluent values.
These values can only be reliably achieved by regular self-monitoring by the user and a proper and
professional maintenance.

Constructed wetlands as close-to-nature processes represent a cost-effective and functional
alternative to sewage disposal in rural areas if there is sufficient space available. They are very
economical in terms of maintenance and energy consumption.

The technical small sewage treatment plants clean waste water according to the legal
requirements. Due to the built-in system components, increased energy consumption and maintenance
costs are usually to be expected here. Different ways to save energy while optimizing the functionality
of the small wastewater treatment plant should therefore be checked by the maintenance company and
adjusted depending on the respective conditions.
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BJIMAHUE AIIOMUHUEBOI'O KAPKACA BEHTHJIMPYEMOI'O ®ACAZIA 3JAHUSA HA
KO2PPUIMEHT TEIVIOIIEPEJAYN

AxbapoBa Camupa MucupxaH - KaHIUIaT TEXHUHYECKUX HAyK, TOLEHT, kKadenpa CTpOUTENbCTBO
WHXEHEPHBIX CUCTeM U coopyxennit, A3ACY, sqiom@yahoo.com

AnnoTtauus. g ycunenus 3HeprodpHeKTUBHOCTH U MPABUIBLHOTO (PYHKIMOHUPOBAHUST KOHCTPYKIAN
Hapy’>KHOH CTEHbI C BEHTHJIMPYEMON BO3AYIIHOW MPOCIONKOW MpH 3KCIUTyaTallH, 0co00e BHUMAaHUE
HE0OXO0AMMO OOpaTHUTh HAa pacdeT M MOHTAX aIFOMHHHEBOTO Kapkaca dacama, onpeaeiicHHue IMTHPHHBI
OTKPBITBHIX MIBOB OOJHMIIOBOYHOTO MaTepHhalia, TOJIIMHBI BEHTWJIHPYEMOW BO3AYIIHON MPOCIOWKH U
BO3/IyXOHEMPOHUIIAEMOCTH OCHOBHOW KIQJKH HapyXKHOH CTEHBl M TEMJIOM3OJSIHMU. DTH BasKHBIC
nmapaMeTpel HEOOXOAWMO ONpEeAeNuTh s oOecredeHus: OBICTPOTO BHIPAaBHUBAHUS JIaBIICHUS
Hapy)KHOTO BO3[yXa C HapyXHOW CTOpOHBI (pacaga W AaBiIeHUS B BEHTWIHPYEMOUW BO3MYIIHOM
IIPOCIIOMKE IIPU IEPEMEHHOM BETPOBOM BO3JEHCTBHUU. DBBICTpOE BBIpAaBHMBAHHUE JABJICHUS HAPYKHOIO
BO3/yXa M JIaBJICHHUS B BEHTHJIUPYEMOH BO3AYIIHOHN MPOCIIOKE HEOOX0AUMO BO M30eKaHHE MOMalaHus
JIO’KIEBBIX Kallelb B BEHTWIMPYEMYIO BO3IYITHYIO MPOCIOHKY W HM3IWIIHEH BETPOBON HArpy3Kd IMPHU
MEPEMEHHOM BETPOBOM BO3AeHCTBHH. HecMOTps Ha TO, 4TO BEHTHIIMpYEMbIe (acaabl IPUMEHSIOTCS Ha
NpakTUKe JOCTATOYHO JaBHO JO HACTOSIIEr0 BpPEMEHM HET €IWHOW HayYHO OOOCHOBaHHOM
METOJIONIOTHH pacyera TakuxX (acamoB. CTaThs MOCBSIIEHA aHATN3Y TEIUIOTEXHUYECKUX MTOKa3aTeNNel U
pacuery ko3(ddummenta Teruonepenadn (acagHBIX CHCTEM C BEHTHIHUPYEMOW BO3MYNTHOU
IIPOCIIOMKOM.

KamoueBbie cjoBa: BEHTWIIHpYeMbIid  (acan, 3HEprodp¢GeKTHBHOCTh, MAPOIPOHUIIAEMOCTH,
TEPMHUYECKOE COTIPOTUBIICHHE TETUIOTIEpeaaye, TETUION3OIISIHS

INFLUENCE OF THE ALUMINUM FRAME OF BUILDING VENTILATED FACADE ON
THE HEAT TRANSFER COEFFICIENT

Akbarova Samira Misirkhan- PhD in technical sciences, docent, department of Construction of
engineering systems and facilities, Azerbaijan University of Architecture and Construction,
sqiom@yahoo.com

Abstract. In order to enhance energy efficiency and proper functioning of the exterior wall of building
with a ventilated air gap during its operation period, the special attention should be paid to the
calculation and installation of the aluminum frame of building the ventilated facade. Determining the
width of open joints of veneer material, a thickness of the ventilated air gap and airtightness of the main
masonry of the outer wall and insulation are essential. These important parameters must be determined
in order to ensure a quick equalization of the outside air pressure from and the pressure in the ventilated
air gap. It is necessary in order to avoid raindrops falling into the ventilated air gap and excessive wind
load. Despite the fact that ventilated facades have been used in practice for a long time, there has not yet
been a single scientific methodology for calculating such facades. The article is devoted to the analysis
of the thermal performance of facade systems with ventilated air gap and the calculation of the heat
transfer coefficient of them.

Keywords: ventilated facade, energy efficiency, vapor permeability, thermal resistance to heat transfer,
heat insulation

OnHuM U3 myTed pemeHus MpoOJieMbl CTPOUTENBCTBAa SHEProdPpeKTUBHBIX 3aHUH SIBISETCS
KOHCTPYKTHBHOE MCIIOJIHEHHE HAPY)KHBIX CTEH 3[4aHUs B BHJE YTCIUICHHBIX BEHTWIMPYEMBIX (hacanos
WIM MHAYe WX Ha3bIBAIOT HaBeCcHas (pacajHasi CHCTEMa ¢ BEHTWIMPYEMbIM BO3IYIIHBIM 3a3opom [1].
Jnst Takoi KOHCTPYKIMH TPH JTIOOBIX MOTOAHBIX YCIOBHSX IMPOLECCHl MOTOKA TEIUIa, BIAKHOCTU U
BO3/1yXa OyIyT KOHTPOJMPYEMBIMHM, M HMETh YCTOWYMBBIA PEKUM IEpeladd TeIula, BIaKHOCTH U
Bo3ayxa. OCHOBHBIE XapaKTEpHbIE NPEUMYILECTBa BEHTWIMPYEMBIX (acaJoB 3TO JOCTATOYHAs
TEIUIO3alUTa ¥ 3allUTa OT TOTOJHO-KIUMATHYECKUX YCJIOBUH, oOOecrnedeHue HOPMATHBHOTO
MUKPOKJIIMATa, HaJ[IeKalas 3ByKO3amlnuTa, BO3SMOXHOCTh BapbHPOBAHHS OOIHUIIOBOYHBIX MaTEpPHAJIOB,
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BO3MOXHOCTh peMOHTa (acama M 3aMEHbl OTICNBHBIX dYacTeld 0e3 pas3pylieHus MepBOHAYaTbLHON
KOHCTPYKIIMH HApYKHBIX cTeH [2]. M3BecTHBIN (haKT YTO KaKIblii MPOLIEHT CTPOMTEIBHONU 00bEMHOMN
BIQXKHOCTH ( @ ,), YBETHUUBAET TeIIONMOTEpH HA 3-5% ¥ TEIUION30IAIMOHHBIN MaTepua, 00JIaaaronIuit
00BbEMHON  BIAXKHOCTBIO @, = 5% wumeer Ha 15-20% Oonplie TeIIONMOTEPh YeM CyXoH
TEIIOM30JIMMOHHBIA  MaTepuasl. KOHCTpYKTHBHas cxeMa HapyXHOH Orpakaalomeid CTeHBl C
BEHTHJIMPYEMBIM (acazoM Mmoka3aHa Ha puc.l.

C 1OMOIIBI0 CIENHATBLHOTO Kpemeka oOauIoBKa ¢acaga KpemuTcs K aTlOMHHHECBOM
MOIKOHCTPYKITUN KOTOpasi B CBOIO OuYepelh K OCHOBHOM Kiajgke (KMpmwd, OETOH) MPUKPEIUIIETCS C
MOMOIIBIO  CTIEUUANTBHBIX KPOHIITEHHOB, BBICOTA KOTOPBIX 3aBHCUT OT CYMMAapHOH TOJIIMHEI
TETUTOM30JIALMN M BO3IYITHOW Mpocioiiku [3-4]. Hanmuue amoMHHNEBOW MOAKOHCTPYKINH (KapKaca),
KPOHIITEIHA, Kpemexa yXyAIaeT TeIUIOTEXHUYECKHE XapaKTEePUCTHKU HAapYyXHbBIX CTEH. 3IeCh L/ -

k03¢hduuueHT conporusicHus AudGy3un BOAIHOro mapa, Oe3pa3MepHas BEJIUYUHA, L - YIEIbHOE
compoTtuBieHne AuQQy3un BOAIHOTO apa KOHCTPYKTUBHBIX ciioeB, (H-gac)/kr.

Puc. 1. CrpykTypa TennospGpeKTUBHON HApYKHOH CTEHbI ¢ BEHTWIHPYEMBIM (hacaziom
1-BHYTpEHHSsI M3BECTKOBO- MECYaHast MTyKATypKa, ToMmuHoN O = 20mm ; 2- KupnuvHas KiajaKa u3
CIUIOLIHOIO NIMHAHOIO KMPIIMYa Ha IEMEHTHO-TIECUYaHOM pacTBope, O = 250mm onuparomascs Ha x/6
00Bsa3ky O = 250mm ; 3-Tenunonsonsauus- MUHEpaIbHO-BaTHas mmTa O = 125mm ; 4- BeTpo-
IUIPO3AIIUTHAS IAPOTIPOHKIIAEMas MeMOpaHa, 5- BEHTHIMpYeMasi BO3/yLIHAs IPOCIIONKa
0 = 50mm ;6- 06nuoBoOYHas MaHeNb- Kepamorpanut O = 10mm,

7- aMFOMHUHHEBAS IOIKOHCTPYKIIHSI

Koadpdumment conporusnenus auddysnn BoasHOro mapa (water vapour diffusion resistance
factor) paBeH OTHOLICHUIO MAPONPOHUIIAEMOCTH BO3AyXa K HapolpoHULaeMocTH MaTepuana ( Mznenus
TETUION30JIALIMOHHbIE, TprMeHseMble B cTpouTenscTBe EN 12086:1997 "Thermal insulating products for
building applications — Determination of water vapour transmission properties" 'TOCT P EH 12086) [5-
6]:

ﬂ — /ueoaf)yxa (1)

ILl/‘Wu mepuana

Mme
Hgo50,q~ TAPOTIPOHHUIIACMOCTE BO3/yXa,

—’
Mm-yac-Ila

M2
- IApOIIPOHUIIAEMOCTh MaTepHaa,

/l Mmamepuaia

—’
Mm-yac-Ila
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M -u-Ila o
R, — conpoTnsieHne NapoNnpoHNLaHNIOo Marepuaia ————, R, =—
MZ IuMamepua/ta
Koadduuument conporunenust quddy3nn BOASHOTO Mapa MOKa3bIBaeT, BO CKOJIBKO pa3 Oosblie
compoTuBieHne audQy3un BOAIHOTO mapa 4epes Clod MaTepualia, 4eM depe3 CIoW BO3AyXa TOH ke

TommuHel [ 7]:

R
vp (Mamepuana)
p =Ll @
vp (6030yxa)
B MIPAKTUYECKUX pacu€rax IIPUHUMAIOT MaponIpoOHUIIAEMOCTD BO3ayXa
Mme 0,72
Iueo:e()yxa = 0’72 > /’l = .
Mm-yac- Ila 7

Ta6auna. 1. OcHOBHBIE TEIDIOTEXHUYECKIE XapaKTEPUCTUKH CIIOEB MHOTOCIONHON Hapy>KHOW CTEHBI
(CHulI-1I-3-79* napametps! b)

S, A MK

N | KoHCTpYKTUBHEBIE CIIOM HAPYKHOU CTEHBI P A,
Py Py m’ mm |Br/(m-°C Bm

kr/m’

BHYTpeHHSS1 H3BECTKOBO-TIECUYAHAs

1600 (17,604| 20 0,70 0,028 10
[NTyKaTypKa

OO TATHHAHBIH 1800 [11,949] 250 | 081 | 0309 | 8,5
2 |OcHOBHas KJiajaka [KUPIHAY

|)I(/66TOH 2500 | 5,655 | 250 2,04 0,123 -

T eron30IsIus- MUHEPAJIbHO- BaTHasA IUIMTa

3 ROCKWOOL 156 (17,604| 125 | 0,047 2,66 1,2

4 [laponponunaemas MmemMOpaHa- BETpo- i 17.604| 02 i i i
CUIPO3AIUTHAS

5 |BenTmimpyemasi BO3AyIIHAS IPOCIOiiKa - - 50 - - -

6 |OGnuIOBKa- rPaHUTHO — KepaMHyecKas ImTa| - - 10 - - -

IIpousBoguTcst pacyeT NPUBEICHHOIO TEPMUYECKOTO COIPOTUBIIEHUS HApYKHOW CTEHBI C
TETUIOM30JISLIUEH TI0 TJIaJAH CTEHBI 0€3 BO3JCHCTBHS AIIOMUHHEBOTO KapKaca, CO3JIAI0IEr0 MOCTHK
XOJIO/Ia, 3aTeM TIPOM3BEICHAa KOPPEKTHPOBKA TEPMHUYECKOTO COINPOTHUBIICHHUS W3-32 BO3/ICHCTBUS
MOCTHKa XOJIOZla, CO3JaHHOTO AJTIOMUHHEBBEIM  Kapkacom.[8,9] IlpuBemeHHoe TEepMHYECKOE
COINPOTHUBJICHHUE TEILIONEPEIaue MHOTOCIIONHON HAPYKHOW CTEHBI PACCUUTHIBACTCS 10 (hopMyJIe:

1

1 &
Ry=—+X-+ €
oty A By
. Bm
&, - KOO HUIMEHT TEMIOOTaYM BHYTPEHHEN TIOBEPXHOCTH, ———,
M -K

O - TOJIIIMHA KOHCTPYKTUBHBIX CJIOEB, MM,
A - K03 PUIMEHT TEMIONPOBOJHOCTH KOHCTPYKTUBHBIX CIIOEB HAPYXKHOM CTEHBI [/ YCIOBUHI

a,,, -MoIu(UIUPOBAHHbIH KO3()(HIUEHT TEII00T a4l BEHTUIINPYEMO BO3LYIIHOM IPOCIOiKH
x Bm
(CHI/IH-H-3-79*, Tab. 6 , a0 = 122—),
m - K
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Puc. 2. CpaBHuTENBHBIE CXEMBI KO3()(OUIIEHTOB COMPOTUBICHUS TU(PPY3UN BOASHOTO Mapa AjIst
Pa3INYHBIX CTPOUTENBHBIX MaTepHaNIOB: 1- BO3/IyX, BOJOKHUCTBIE TEIUION30JIALIUOHHBIE MAaTEPUAIIbI

4 =1, 2- npoOKOBBIC IITHTHI, CTEHOBOW KHUPINY, Ta300eTOH 4 = 5B cyxoM coctostann, 4 =10 B
BJI&)KHOM COCTOSIHUH, 3- osuctupod, nenoriact 4 = 30\ 70, 4- razoderon 1 =70\150, 5-
ouTymHBIi pyioHHbIH MaTepuan L = 10000 —80000,

6- MeTaJIbl, HEHOCTEKIIO ~-APOHETPOHUIAEMBI - LI = 00

IIpn pacuere TEPMUYECKOTO CONPOTUBIIEHUS MHOTOCIOMHOM OTpaXkJarolled KOHCTPYKLIMH
3MaHUS C BEHTWINPYEMOH BO3IYIIHOW MPOCIOHKOM 1o Qopmyrne (4) He Hago yYUTHIBATH
BEHTWJIUPYEMYIO BO3JYIIHYIO NPOCIIONKY U OOJUIIOBKY (pacama, KOTOpas YCTaHOBJICHA 3a Hei. Mx

BIIMSHME yuTeHO B &, [10].

1 1
—=—+% RC)KS (5)
a.um) Hap
. Bm
a,,, - KO3QUIMEHT TeMI00TAa4YN HApYKHOI OBEPXHOCTH, ———,
p 2
M- K
R .., - SKBHBaJIGHTHOE TEPMUYECKOE CONPOTHBIICHHE BEHTHIUPYEMOH BO3LYIITHON MIPOCIOHKY,
2
M -K
R, =0,08——
Bm
Ha ocHOBaHMH TEIJIOTEXHUYECKUX XaPAKTEPUCTUK KOHCTPYKTUBHBIX CIIOCB HAPYKHOW CTEHBI
Bm Bm
371aHKs B3SATBIX MX TaOMHUIbI 1, a Takke o, = 8,7M2— na,, = IZMZ—K 1o gopmyre (4)

pacCcunTaHO TCPMHUUICCKOE COIMMPOTUBIICHUC TCILIONIEPCaa4Y€C CTCHBI 0e3 BIMSHUS TEIIJIOBBIX MOCTUKOB

AIFOMHHHUEBOTO KapKaca ¥ TOJIy4YeHbl CIEIyOIIIe PE3yIIbTaThI:
2
M- . .
R, = 3,195 ——— - 111 HapyxHOI orpaxxaaronieil KOHCTPYKIUHN U3 XeIe300eToHa,
Bm
M-
R, =3,0089 B— -JUTS HAPY)KHOM OTpaskAaroliei KOHCTPYKIMY U3 KHpIHYa,
m

2
m - K . .
Ronp =3,135 B— - IPUBEJIEHHOE TEPMUYECKOE CONPOTUBIICHUE HAPYKHOM OrpaKAAIOIIEH
m
KOHCTPYKITUH 3J]aHHH, IPH 3TOM KO3 QHIIMEHT TeTuIonepeiaun HapyKHOM CTEHbI 3/IaHHS PaBeH

U, =0319—2"
M- K
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PesyabTaThl. Pacuersl moOKa3biBaloT, 4TO KOA(D(UIMEHT TEIUIoNepeadyl Hapy>KHOW CTCHBI
3MaHUSl C BEHTHWIMPYeMBIM (DacaZloM YyBEIWYeH H3-32 MOCTHKOB XOJIO/Ia BCJEICTBHE JEHCTBUSA
aTIOMHUHHEBOTO  Kapkaca Ha 23,8% ans  allOMUHMHEBOTO  KapKkaca C  AIIOMHHHAEBBIM
KPOHIIITSHHOM M TEPMHYECKOW MPOKIaaKon, Ha 14,7% A alFOMHHHHEBOTO KapKaca ¢ KPOHIITCHHOM
n3 Hepxkapetomeld CrNiMo cramm. JlaHHBIH TpUMep TOKa3bIBaeT, 4YTO TPH IPOCKTUPOBAHHUU
BEHTHJINPYEMBIX (hacasioB 0co00€ BHIMaHUE HA/I0 OOpaTUTh Ha BHIOOp ATFOMHHHAEBOTO Kapkaca dacasa
U CIoco0 ero KpemwieHWs K HapyxHoW cteHe. s BeHTHIMpyeMbIX (acalloB HENb3sl HPUMEHSThH
TEIUIOU30JIALMIO €  3aKPBITBIMH  MOpaMH  T.K. OCHOBHBIE TCIUIOTCXHHYECKHUE JOCTOMHCTBA
BEHTHIIAPYEMOTO (hacama CBOJATCS Ha HET.
Takxe OUYEHb BAXKHBIM SBISETCS TPABWIBHBI MOHTaX OKOH B TIPOEMax HAPYXKHBIX CTEH C
BEHTUJIUPYEMbIMU (hacagaMu.
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PACIPOCTPAHEHUE HEJIMHEMHBIX BOJIH B IIWJIMHAPUYECKOM CETA

XacanoBa Tyke30an /[;kadap - kaHaUIaT TEXHUIECKUX HAYK, TOICHT, Kadeapa DKCILTyaTallnd 1
PEKOHCTPYKIMHU 3aHUI 1 coopyxenuii, A3ACY, atika2014 @rambler.ru

AnHotanus. [IpoGrema ycTOWYMBOCTH HANpSHKEHHS SBISETCS OJHOM W3 BaXKHEHIIUX IPOoOIeM
JHEPTOCUCTEMBI, TaK KaK OOJILITMHCTBO SHEPTETHUECKUX CHCTEM JKCILTyaTUPYIOTCS O] HANPSHKCHUEM
1 BOJM3M WX 3amaca ycTOWYMBOCTU. CTa0MIILHOCTD HANPsKEHHUST 00ECIICUNBAET CIIOCOOHOCTh CUCTEMBI
MUTAHAS JJIS1 COXPaHEHHS TPUEMIIEMOTO YCTOMYMBOTO COCTOSHUS HANPSDKEHHS U BCeX IMUH IMOCIe
MOSIBIICHUST BO3MYIIEHHS TI0 OTHOIICHHIO K HAYalbHBIM YCIOBUSM. KpoMe TOro, aBTOpPHI MBITAIOTCS
YMEHBIIUTh MOTEPU MOIIHOCTH C MOMOIIBIO MPOrpaMMbl pEearupoOBaHUs CIIPOCAa HATPY3KHU, HAPSATY C
MOBBIIIICHUEM HANPSDKEHNUST M CTaTUYECKOW YCTOWYMBOCTH. B 3TOH craThe pemiaercs mpobiieMa
ONTHMATBHOTO PACTOJIOXKEHHS MPOTPAMMBl PEarupoBaHUS CIPOCa B HOPMAIBHBIX H aBapUHHBIX
ycinoBusix. MonenupoBanue BoITIONHSETCS Ha cTanaapTHo# cucteme IEEE 30-muneI.

KnawueBbie ciioBa: HWIMHIPHYECKOH CceTH, (POHT BOJHBI, yJAapHas BOJIHA, JABWKCHUE CETH,
nedopMarus.

PROPAGATION OF NONLINEAR WAVES IN A STRUCTURE CONSISTING OF
CYLINDRIC NET SYSTEM

Hasanova Tukazban Jafar- PhD in technics, docent, department of Exploitation and Reconstruction of
Buildings and Facilities, Azerbaijan University of Architecture and Construction, atika2014 @rambler.ru

Abstract. The cylindrical net movements at the smooth cylinder have been obtained on the base of the
general net motion theory. On the next basis system of the vectors: in direct of cylinder axes; in
tangential (rotated) to a cross-section of the cylinder: perpendicular (rotated) to the cylinder axes. The
case of the relative symmetrical filaments position is taken. The strain impact to the net is considered.
The task comes to the hyperbolic system of equations at corresponding conditions. As far as the larger
significance of parameters corresponds to larger speed of wave spreading, that leads to jumping on the
front. To solve the task at the front, there are using the law of mass preservation and law of a motion
quantity changing to find out the jump spread speed as a function of incline of filament from cylinder
axis and speed of the impact.

Keywords: cylindrical base, net motion, tension, angular acceleration, wave front, spread speed, law of
a motion, coordinate system, geometric relationships, net particle.

Ha ocHoBe ypaBHenmii X.A.PaxmaTyinwHa O IBWKEHHM HUTH OBUIM TIONYYEHBl YpaBHEHHS
nmexenns cetu [1,2]. Tlo guraMuke cetw OBUT pemieH psifi IUIOCKAX W TPOCTPAHCTBEHHBIX 3ajlad B
MPSIMOYTOJILHOM JIEKapTOBOM cUCTeMe KoopauHaT [3-7]. 3meck paccMaTpUBaeTCs 3aj1ada O JIBIKEHUU
CeTM Ha UWIMHIPUYECKOM OCHOBaHWHU. [lOMUMO TEOpeTHUecKOro WHTepeca 3ajlaya HMeeT
MPaKTHYECKOe 3HaUSHHE, HApUMep, AMHAMUKA THOKUX OypUIIBHBIX TPYO.

1. OOmue ypaBHeHHSl [BM:KeHHSl CeTH. YPaBHEHHE [BIKEHHS CETH C YYE€TOM peaKIuu
MOIJICPXKUBAIOIIETO TEJIa U TCOMETPHUECKUE COOTHOILIEHHUS Oy IyT UMETh BUJI B OTJHYKE OT [2].

f -

d _ d _ arr  _

a5, (2T ¥ 55, () =P T om
_ _ 6]

ar ar

(1+e)f = (1+e)f; =

a5;" 5,

3neck T — paaryc BEKTOP YaCTHIIbI CETH, P — crila peakiuu [uInHapa
[1 1 l; — oTHOCHUTENIBHBIE YIUIMHEHHS, COOTBETCTBYIOLIUX CBOWCTB HUTEM,
51 1 5; — JlarpankeBbl KOOPIUHAT YaCTHI HUTEH,
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0y U 03 — YCJIOBHBIE HANpsDKEHMs, ONpeieNsieMble Kak CyMMa HaTSHKEHHH OTHENbHBIX HHUTEH
OHOTO CeMeHCTBa (IepeCceKAloLIMX y4YacTOK HHUTH JAPYIOro CEMEHCTBA), OTHECEHHOM K
MePBOHAYATILHON AJIMHE pacCMaTpPUBAEMOTro 3eMeHTa.[8]
Takoe pacnpesneneHrie Macchbl M YCHIINN TOMYCTUMO IIPU JOCTATOYHO TYCTOH CETH,
2 — Macca CeTH, NPUXOIasicsa Ha €AUHULLY IUIOLIaId B HAYQJIbHOM COCTOSIHHH,

"1:1 u fg — CAUHUYHBIC BEKTOPLI KACATCJIbHBIC K HUTAM,

T — HOpMaJIb K IOBEPXHOCTH HMJIMHIAPHUYICCKOTO0 OCHOBAHM:

1. Koopaunartnas cucrema.
3a 6a3uc MIJIMHIPUYCCKOW CHUCTEMBbl MPUHUMAIOTCS: €AMHUYHBIA BEKTOp I - MapaulelibHBIA OCH
LHUTHHIPA,

I eI[I/IHI/I‘lHI:Jﬁ BCKTOp KacaTelIbHOM K nonepeYHoOMYy CCUCHHUIO NWJIMHAPA,

k — equHUYHBIN BEKTOD HEPIEHIUKYIISIPHBINA K MTPEABIILYIIIHAM.

Torna T; = cosy;1+ sinyyJ; T; = cosyzl+ siny,J (2)
7€ ¥1,2- YIJIBl HUTEH 00pa30BaHHBIC C OCHIO LIMJIMHIPA
[IpousBoansie
a7 ar N _d{cosyy) + s ay N _d(sinyy)
s,  (SVigs Tt as,  TMWigs T4 as]
0%; or  _d(cosys) 9] _(sinys)
s,  OVrgs, T as,  ToMags, T gs,
Wnu yuntsiBast
E_E_ _E_sin}f-_— E__sz’n}fz—
an__ E'_‘u'z_ ﬂr an__ T k E'Sz_ L k
Ionyuum
gty d{co sinyf —  3(sin
vty _ ( 5“]"1}1__'_ '.Vik_'_ ( '}’13'}
a5, a5, T 35, 3)
9ty _ d(cosy;)_ sinyg —  8(sinyy)
— = - k + ]
95, 953 r a5
Takxe yunteiBass T = x1+ rk,
AMEEM
ar _ dx o
ot ot
o )
ﬂ‘:r_‘_ ﬂ‘x__l_ - 2%
352 = 312 L+rej+rw
fU — yrJI0Basi CKOPOCTh, £ — YIII0BOE YCKOPEHUE
2. VYpaBHEHUS ABWXXEHUS LUWIMHIPUUECKOU CETU
IMoncrasus (3) u (4) B (1) momyuum
d d 8%x
a5, (oy cosyy) + as, (ozcosy)=p a2
(5)
O (austnyy) +— (oysinys) =
a5, o 5Ny, as, Ta5inys) = re
o4 . O

—sinyy ——siny; = p + prw’
r T

Hanee paccmarpuBaeTcsi CHMMETPUYHOE PACIIONIOKEHNE MPaBBIX U JIEBBIX BOJIOKOH. Toraa ypaBHEHUS
(5), yauthiBasg ¢4 = 03 = d, ¥1 = —¥2 =%, @ =0, £ =0, npumyr Uz
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5 a ( - a%x
g5 OV = Pz
(6)
2osiny =p
3. T'eomerpuueckue COOTHOLICHHS. _
OrnpeieTiM TIPOM3BOIHYIO paaryca-Bekropa T mo 5. O6o3Haums ¥ = x1 + 1k,
oF _ox_ dk ox_ 0y
as _as' 'as as ' as’
¥ —KpyroBas KoopAuHara, rae cornacHo (1) u (3)
dx
35" (1 + e)cosy (7
av
é = (1+e)siny (8)
ITockonbKy CeTh He BpallaeTcs, To ¥ = CONst, u
al(1 + e) siny] —o
at B
WITH
(1 + e)siny = siny, (9)

4. PacTsaruBarolmuil yaap no QUIMHIPUYECKOUN CETH.
[Tycts OeckoHedHasi HeHarpyxeHHas ceTb (puc.l) ¢ OJHOrO KOHIA MPHUBOAUTCS B JBIDKEHHE C
IIOCTOSIHHOM CKOPOCTBIO .
ITockonmpky BONHBI ¢ OombIIel medopMaliel pacpoCTPaHSIOTCS OBICTpee, YeM BOJHBI C MEHBIIEH
nedopmareit, GpoHT BOJHBI OyaeT mperepreBarh ckavok (8). Ilomaras nBUXKEHHE aBTOMOCIHHBIM
OyneM uMeTh

==; x=btf(¥);
f= ¥ =btf(R)
& S ox , 5 5,
3= bt Bt - bf(&) — btf (-f}bt: = bf(&) = f (&)
*x b
== 1@
t t (10)
IMoncrasus (10) B (5), momyuum
2(gcosy)’ = p&Af" (11)
(1+ elcosy = f' (12)
IMoncraenss (9) B (2) npu @ = Ee, monyuum sinyyctgy = f';
siny, )]' -
—1])| E =pé&- 13
crs'sr( siny pE<cf (13)
B (13) uckitouus f, moay4uB
CEON) SP—
COSY Siny = p&Tsinyctg'y

NI

-
s

sinyactg'y —cos'y = =2 sinysctg’y
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NI

-
&

—sinypescly -y’ +siny -y’ = — 5 sinygesciy -y’
a (14)

IlocnenHee ypaBHEHHE UMEET JBA PEIICHHUS:
1) ¥' =0 - obmacTb MOCTOAHHOTO MapamMeTpa
o n sinty
2) &£ =a* {1 — —) — 001acTh aBTOMOJICIBHOTO (OJHOPOIHOTO) PEIICHUS
giNYp
Paccmotpum nepBslii cinyyai
5. PactsruBaroniuii yaap mno MuIMHIPUYESCKOU CETH.
IIyctp momybeckoHeUHAss HEHATPyKeHHAs! [MIHHAPUIECKasl CeTh C KOHIIA MMPUBOJUTCS B ABIKEHHE C
MOCTOSTHHON cKopocThio . IlockoipKy BONMHBI ¢ Oombireld medopManueil pacmpoCTPaHAIOTCA C
OobLIel CKOPOCThIO, GPOHT BOJIHBI OyAET IpeTeprneBats ckauok.[9,10]. PaccMoTpumM IBMKEHHE CETH B
OKpecTHOCTH ()pOHTA BOJHEI (pHC.1):

* D
i
8 —
!
I

Pucynok 1. /[BmkeHue ceTi B OKPECTHOCTH ()POHTA BOJTHBI

3a Bpewmst dt GpoHT pacnpocTpaHuTcs Ha paccrosiaue Ddt. lnst nedopmupoBaHHOl ceTH Oyaer
(v + D)dt. OGo3nauas 3HaueHHs IUIOTHOCTH Pp /T Heae(OPMUPOBAHHON CETH 3aKOH COXPAHCHHS

Macchel Oyzaer umeth Bun (Puc.2) wu g ans nepopmupoBaHHO#M ceTH
p(D+v) = poD (15)
W3menenne konudecTBa ABrkeHuss Polvdl Oymer paBHO MMITYJIBCY CHITBI
poDv+ 2ocosy =10 (16)

CBsKeM IUIOTHOCTH CETH ¢ AedopManuneii aneMenTa ceTd (PUCYHOK 2).
Eciu macca snementa cetn @M, nedopmanust €, yriiel HakioHa BETBEH B HAyallbHOM M

Z[e(l)OpMI/IpOBaHHOM COCTOSIHUH ¥gH ¥, TO

_ daM _ daM
Po = cosy dS = (1 +e)cosyds
Wi
(1+e)cosy
Po=—T_——7° (17)
cosyg

IToxncraBus (17) B (15), momy4anm

v=—

18
pp— (18)

1+ e}cos}«’_ 1J D
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:4'__ dXD —-'P:

PucyHnok 2. CBs3b IDIOTHOCTH CeTH ¢ nedopMaIliueii 3j1eMeHTa CeTn

[Moncrasus (18) B (16), momy4unm

5 gCo5yg
D= 19
pol(1 T &)cosy — cosye] (19)

®opmyabt (9), (18) u (19) MO3BOISAIOT ONpPENETUTH CKOPOCTH yrapHOW BosHbl D, medopmarmio
(HampspKeHHE) | yrodl IOBOPOTa BETBEH CETH NPH 3alaHHOM CKOPOCTHU yjapa MpH 3alaHHOM HEJTHMHEHHO
ynpyrom 3akome ole). [11]. Cnemyer 3aMeTHTh, uTO NpPH YBEIMYEHHH CKOPOCTH yjaapa
v ¥ — 0, HMeeM

3 oWilo
D= = 20
poll+e—cosyy) (20)
]
L
054 e e W e ST
[T
03
024
Pucynoxk 3. Pacrpenenenus CKOpoCTH yJIapHOI BOJHBI
Yo =125 Yo =765 -————-- Yo = /4
IMonaras ¢ = Ee, onpenenus u3 (9)
sin sin
1+e="10 G:E-'( _”—1)
siny siny
u nozictasus B (19) moryunm
E %T;FD - 1) CO5¥qg
D2 = 4 (21)

polsinygctgy — cosy,)
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, (sinyy — siny)cosy,
SiNnyCosy — COSYpSiny

Di=aqa

NI

D = ay/(siny, — siny) [sin{yy —
V(sinyo ¥)/stnro Y}PaCC‘H/ITaHH TPU BapHaHTA pACIpeeeHHs CKOPOCTH

yIapHO#l BOJHBI B 3aBUCHMOCTH OT CKOPOCTH yjapa MpH HavYalbHBIX 3HAYCHUSX yIJla HaKJIOHa BETBEH
CeTH K ocH: /4; n/6; w/12
Kak BuaHO U3 rpaduka 3, mpy yBeIHUECHUH CKOPOCTH yaapa (YMEHBIIECHHH }) MPOUCXONT YBEIHUCHHUE

CKOPOCTH yIapHOH BOIHEI (10 15%).
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MEXANIKA

MEXAHHUKA .I il MECHANICS

MIiLLORLO MOHKOMLONDIRILMIS, OZLU-ELASTIKI MAYE ILO TOMASDA OLAN
ZODOLONMIS SILINDRIK ORTUYUN OXASIMMETRIK PARAMETRIK ROQSLORI

Blimammoadov Rasad Qiirbat oglu- AzMIU-nun doktoranti, Riyaziyyat vo Informatika kafedrasi,
Baki Miihandislik Universiteti, resadali1976 @gmail.com

Annotasiya. Toqdim olunan moaqgalode Hamilton-Ostroqradski variasiya prinsipinin kémayi ilo millarls
mohkomlondirilmis, 06zli maye ilo doldurulmus, ortotrop, zodslonmis, sothinds tosir edon

4. =q,t¢, eiw"‘t (burada g, esas qiivvo, @, doyison hissonin amplitudu, @, onun doyismo tezliyidir)

qiivvesinin tosiri altinda silindrik Ortiiyiin oxasimmetrik parametrik rogslori todqiq olunmusdur. Hesab
olunur ki, konstruksiyanin gorginlik — deformasiya veoziyystini xarakterizo edon komiyyatlor dairavi
istigamotdoki koordinatdan asili deyi, yoni bu komiyyatlorin hamin koordinata géro téromolori sifira
borabordir. Maye torofindon millorlo méhkomlondirilmis, 6zlii-elastiki maye ilo doldurulmus ortotrop
zadslonmis silindrik Ortiiys tesir edon qiivve xattilogsmis Navye-Stoks tonliyinin hsllinden tapilir. Navye-
Stoks tenliyinin hollindon, kontakt sortlorindon istifado etmoklo oOrtliylin yerdoyismolorini, kontakt
gorginliklorini tapmaq {iglin ifadslor alinmus, moxsusi raqs tezliklori ododi {iisulla hesablanmigdir.
Xarakterik oyri qurulmusdur.

Acar sézlor: Ozlii-elastiki maye, mil, parametrik raqs, sorbast raqgs, zodelonmo, tezlik, silindrik ortiik.

PARAMETRIC AXISYMMETRIC OSCILLATIONS DAMAGED BY STRENGTHENED RING
RIBS OF CYLINDRICAL SHELL, CONTACTING WITH VISCOELASTIC LIQUID

Alimammadov Rashad Qurbat - PhD candidate of Azerbaijan University of Architecture and
Construction, department of Mathematics and informatics, Baku Engineering University,
resadali1976 @gmail.com

Abstract. In the proposed article, on the basis of the variation principle, parametric axisymmetric
oscillations damaged by reinforced ring edges of a cylindrical shell filled with a viscoelastic fluid are
considered. It is assumed that the values characterizing the stress-strain states of the structures do not
depend on the circumferential coordinate, i.e. the derivatives of these quantities from the circumferential
coordinate is zero. The forces acting on the part of a viscoelastic fluid are determined from the solutions
of the Navier-Stokes system of equations. Using contact conditions between the shell and the fluid,
formulas are obtained for calculating the displacement of the shell points and for contact stresses. The
natural oscillation frequencies of the system under study are found and a characteristic curve of
frequency dependence on the number of ring ribs is constructed for various ratios of the elastic moduli
of the shell material.

Keywords: viscoelastic, rings, parametric oscillation, natural oscillation, damage, frequency.

Giris. [1-3] islorinds aginma toradon aqressiv miihitls tomasda olan zodsloanmis milin markazdan
konar sixilmada qabarmasi veo dayamiqligimin itirmssine uygun bohran qiivvesinin qiymati toyin
olunmusdur. [4-8] islorindo sothindo diskret paylanmis qabirgalarla miixtolif formalarda
mohkamlandirilmis, kanali olan va kanalinda ideal vo ya 6ziilii maye axan, miihitlo dinamik kontaktda
olan optotrop silindrik borularin dinamik sortlik xarakteristikalarindan biri- moxsusi rags tezliklori
tapilmig, bu tezlikloro sistemi xarakterizo edon mexaniki vo fiziki parametrlorin tosiri Gyronilmis,
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zamana gora harmonik doyisen qiivvenin tasiri altinda optotrop silindrik gabigin macburi rogsleri tadqiq
olunmus, tapilmis moxsusi rags tezliklorino asason konstruksiyanin optimal varianti se¢ilmisdir.
Arasdirmalar gostorir ki, 6zlii maye ilo dinamik qarsiligh tesirde olan mdhkomlondirilmis,
zadalonmis silindrik gqabigin ragslerinin tadqiqine aid islor yox deracesindadir. Burada nazords tutulur
ki, silindrik qabiq zodslonsa do islok qabliyyetini itirmoyib. Tobii ki, zodslonmis silindrik qabiq
zodolonmomis silindrik gabigla miiqayisade daha tez siradan ¢ixir. Maqalodo magsoed 6zlii maye ilo
dinamik qarsiliglt tesirds olan, zamana gore harmonik doyison qiivvenin tesirine moruz gqalan
zadalonmis, millarlo méhkomlandirilmis silindrik qabigin ragslerini tadqiq etmokden ibaratdir.
Mosalonin  qoyulusu. Orzlii-elastiki miihitlo kontakta olan, doguram1 boyu millarlo
mohkamlondirilmis, xarici qlivvenin tasirine moruz qalan, silindrik gqabigin strukturunda ragsi horakot
hesabina yaranan zadolori nazara almagq ti¢lin birdl¢iilii hal {igiin qurulmus [9-11] va inkisaf etdirilorak
miirokkob gorginlik vaziyyatins totbiq olunmus [12,13] irsiyyat tipli zodolonma nazariyyssinden istifado
edacoyik. Homin nazariyyaya gors bircins cisimdo deformasiya komponentlori asagidaki kimi toyin
olunur:

& =& +tM -0 (1

Burada M - zodolonmo prosesini tosvir edon irsiyyat tipli inteqral operator olub, asagidaki sokildedir:

Mo, = Z f(tk*)jM Xty —7) oy (Ddr+ jlvl (xt-7) 0o, (r)dr (2)

k=0 t

(2) ifadosindo M ()_(,t —7) - zadolonma niivasi, (tk’ ity ) - zadalarin artmasini tomin edan aktiv
gorginliyin tosiretdiyi zaman intervali, f(t,) - deffektlorin barpas: funksiyast olub, bir siklds toplanan
zadslorin hocmindon asili funksiyadir. Bu funksiyanin f(t;)=0 qiymotino bir tsiklds toplanan
zadslorin tam barpasi, f(t;)=1 qiymotino iso zodslerin barpasi prosesinin getmomasi uygundur.
Sifirla vahid arasindaki qiymotlor zodolorin qismon barpasini ifads edir. (tk’ sty ) intervalini
toyin etmok {¢lin xiisusi gort vermok lazimdir. Bu sort iso konstruksiyanin spesifik
xUisusiyyatlorindon, onun is goraitindon vo yiiklomonin ndviindon asilidir. Indi iss todqiq olunan
sistemin tam enerjisini yazaq (sokil 1).

Millarlo méhkomlondirilmis, zodslonmolari nazars alinan, 6zlii-elastiki maye ilo dinamik tomasda olan
ortotrop silindrik qabigin tam enerjisinin ifadosini yazagq:
X2

2
Jh = 7R _[{Nllgll + Np&p + Ny =My = Moy 200 =Mip 1, +

X

n ti _ t _
+N“[Zf(t;)j|v|(x,tk+—¢).N“o|rJr | |\/|(x,t—r)-N“o|r}r
k=0 t thet

n t _ t _
+N22{Zf(t;)J‘M(X,t;r)-N22d1+ j M (x,t—7)N,,dz |+

ty thi1

n ti _ t _
+N12£ FE) [MOGt =1 Nppdz+ [ MOGt—7)N,dr |-

k=0 t thi1
n t _ t _

M| D FEO Mt =) M, dr+ [ M(xt—7)M, dr 3)
k=0 t et

te B t 3
f(t;)jM(x,t;—r)-Mzde j M (x,t—7)-M,,dz |-

ty thi
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—Mlz[z f(tk)J. M (Xt —7) M,,dz + J. M (Xt —7) Mlzdr}}dx+

- t tha

k1 X) 52 a(p’(p[ 2 . Y fowm Y o0 2
+— ;j EF( j +Edy| —3 G,Jw .~ dx++2pip{(atij +[atij . F{ atM
X I1=] i
Xy au 2 a\N 2
2o [ || S|+ 22 |d
+7Z'p0 ;[I:(a‘[j +(atj:| X+

—27r_f qwdx + 27 I (g,u+q,w)dx

X X

Burada R- silindrik gabigin orta sothinin oyrilik radiusu, h- silindrik gqabigin qalinligi, u,
w-silindrik qabigin orta sothinin noqtslorinin yerdayismalori, X, y- silindrik qabigin oyrixatli
konarlarinin koordinatlari, F; - silindrik qabiga doguran istigamatdo borkidilmis i— ci milin en
kosiyinin sahosi, Jy, Jyi milin en kosiyin agirliq morkozindon kegon oxuna paralel olan oxa
nazoron atalot momentlori, Jipi - burulmada otalot momentidir, E; G; - silindrik qabiga dogurani
istigamotds barkidilmis i— ci milin dartilmada va siirlismads elastiklik modullaridir, t - zaman,
pi silindrik qabiga dogurani istiqgamotdo borkidilmis i— ci milin silindrik qabiga dairovi
istigamotds barkidilmis j— ci halganin materialinin sixligidir. (3) ifadesine daxil olan daxili
qiivvalari vo momentlori asagldakl sokilda gotiiracoyik

h“ [J : -I-zwi-}-)dz; M; =

h |'-"|
Wiy = Byyxyy + br'Xﬂ*-; Wy = ByaX1y + boaioni Wy = Wip = bee iy -
(4) munasibatlorindaki g;; gorginliklori vo &;; deformasiyalari orta sathds agagidaki kimi toyin

h,-&
h.-n

(0, + zwy;)zdz (4)

olunur:
011 = byy8yy + bya8sy 00 = bypfyy thypsyy 0y = beeeys
&)
ou 09, O°W._ .
& :&’ Ep =W;&), :&’Zu Zy’lzz =0, 7,=0
Nozords tutulur ki, qabigla qabirgalar arasinda sort kontakt sortlori 6donilir:
U () =u(x.y;)+he (% ¥). (6)

W, (X) = W(X, ;)00 = 9,(X ¥, 0, (¥) = 9,(X, ¥,); b, =0.5h+ H!,

Sakil 1. Doguran1 boyu qabirgalarla méhkamlondirilmis, 6zIlii maye ils tomasda olan ortotrop
silindrik gabiq
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Burada H, - 1—ci milin oxunun silindrik gabigin sathindon olan moesafasi, ¢, Dupi -

uygun olaraq, milin en kasiklorinin donms vo burulma bucaqlart olub, qabigin yerdayismalori
ilo asagidak1 kimi ifado olunur: @ (X) =@, (X, Y;) . Ozlii mayenin silindrik qabiga tosiri

xarici (,,Q, qiivvaleri ilo avaz olunur. Bu qiivvalerin gabigin noéqtalorinin yerdoyismolorinda
gordiiyii is
A= —272"[ (a,u+a,w)dx

X

(7

ifadoasi ilo hesablanir.
Silindrik gabigin daxili oblastini tam dolduran 0zlii maye torafindon silindrik qabiga tosir
edon tozyiq qiivvesinin komponentlori (, vo (, xattilosmis Navye-Stoks tonliyinin hallindon
toyin olunur [14]:

Po g = —gradp — Epiﬂf qrad (%) + E‘Fzﬁ (8)

Burada @ — dinamik 6zliiliik emsali, p — mayenin hor hansi ndqtosinds tozyiq, p, —

mayenin sixlil, a, — sosin mayedo yayilma siirati, vZ— Laplas operatoru,
ﬁ(ﬂx,ﬂz] —mayenin istonilon ndqtasinin siirat vektorudur.

Ortiik - 6z1ii mayenin kontakt sothindo asagidaki sortlor 6denir (I = R) :

g =M g W )
ot ot
0 ="0, 0,=-Pp (10)
Ozlii qiivve
(89 a9,
"f“( ox *E] (n

boraborliyindan toyin olunur.
Silindrik Ortilyiin sothindo normal istigamatinde tesir edon @, =0, +,sino,t
qiivvasinin gabigin ndqtalorinin yerdoyismalorinds gordiiyli is

A ZZﬂFQ*WdX (11)

ifadoasi ilo hesablanir.

Ostraqradski-Hamilton tosirinin qorarlagsma sortindon istifade etmoklo halqalarla
mohkomlondirilmis, 6zli maye ilo doldurulmus ortotrop, zodolonmis silindrik Ortiiyiin
oxasimmetrik parametrik ragslorini tadqiq etmok olar:

W =0 (12)
tI
Burada W = J Jdt Hamilton tosiridir. Beloliklo, halgalarla méhkemlondirilmis vo 6zlii-
tO
elastiki maye ilo dinamik tomasda olan silindrik gabigin parametrik rogslori masalasinin halli,
diskret paylanmis halqalarla méhkemlondirilmis, 6zlii-elastiki maye ilo dinamik tomasda olan
silindrik gabigdan ibarat konstruksiyanin (3) tam enerjisinin, 6zlii-elastiki mayenin (8) horokat
tonliyinin (9), (10) kontakt sortlori daxilindo birgs inteqrallamasina gotirilir.
Navye-Stoks tonliklor sisteminin hollindon alariq:
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P = pply(Ar)expi(kx + wt)

— = f(r) + ikfg.(kﬂﬂll

paf

v, =

v”:Lmﬂhfﬁﬂ+kHWﬂ#JxeﬂﬂWx+mﬂ

F(r) =lo(er) [ Jo(Ar) ¥y (ler) dr+Yy (k) [ Jo (Ar) o (kr) dr

(13)

Burada J,(Ar) ve ¥,(Ar) sifirinc tortib birinci va ikinci név Bessel funksiyalaridir.

Ortiiyiin yerdoyismolorini asagidaki sokilds axtaraq:
u = ugexpi(kx + wt)
w = wyexpi(kx + wt)

Burada Uy, W, namolum sabitlordir.

(14)

(14) hallarinin, (4), (5) ifadslorinin komayi ils (3) ifadssindon istifade etmoklo sistemin tam

enerjisini hesablayaq. Noricodo alariq:

J. = (e™' — 1){[—hk?by,ud+2ikhb ugw, +

fbllk4w§]e2fwf+h2 [(ik2D2, + +ik*bLud ++
Lb;ﬂ ibi, )wi + [Ekbnbln + 2kby, byy Jugwy X

1

+__6[k4bi‘ +k4b11:| Y Zf(ﬁjei'r r—ty) _|_ m“r 670 +
k=0
) . o
+;|: E' 2 E:—i A : mglzz{éipiﬂwa]e‘mgl[eikt_1)+
oy | AmFiwA”t r ogn 1
+F"[:.h (RD WD];"'T[E”{ _1);>(

* ﬂ - —F'(R)Ayy +2ikJy(kR)A HJug+ (AR) 71 A wi +

oaf

2kew
=+ l—p f’ (Rjﬁn + Eikfé[kﬁj.ﬂﬂ +/1 [H,R:]ﬁ_lﬁnl HDWD}
I}EE‘

21T ) s
+E[% +gqet ) (e — 1)

Sistemin tam enerjisi (15) Uy, W, sabitlorine nozoran iki doracali ¢oxhadli olacaqdir:

2 2
‘]c = :Bnuo + ﬂzzwo + ﬁ33uowo + ﬂ44W0

Jc ifadasini asili olmayan Uy, W, sabitlorine nazoron variasiyalasaq vo asilt

(15)

(16)

olmayan variasiyalarin omsallarini sifira borabar etsok, asagidaki geyri-bircins cobri tonliklor

sistemini alariq:
{21811% + :B33W0 =0
ﬁ33u0 + zﬂzzwo = _1844

(17)

(17) sistemi xatti cobri qeyri-bircins tonliklor sistemi oldugundan, bu sistemdon U, W,

sabitlorini tapa bilorik:
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g =2, wy =2 (18)
Burada
A= 2}911 EHE A= 0 }933 A= 2}911 0
* 1Bz 2By Vod-Ba 28177 [ Baz —Bus
Kontakt gorginliklorini hesablaya bilorik:
— — 2k ¢ . r 2k ¥
g, = HiwA ! K__"‘f (R)Ay; + Elkfu(kg:mlz)ﬁaaﬁu - (_ pk - frR)A, +
+3iklc?(kﬂjﬂ::) X 31@11!5’44]
expi(kx + wt) (19)
4z = Jo(AR) A ™ (B33 fasByy — 2B11Bas by )expi(kx + wt)
Tadqiq olunan sistemin moxsusi rags tezliklori
2B11  Bas
A= =0 20
By 262 e

tonliyindon toyin olunur.

(20) tonliyini asagidaki sokilds yazaq:

4,55, _18323 =0 (21)

(21) tonliyinin koklori odadi tisulla hesablanmigdir. Bu tonliyin koklori kompleks
ododlordir: e = e, + iw,. Onlarn hoqiqi hissasing sistemin roqgs tezliklori uygun golir. Xoyali
hissonin amsali rogslorin zamana goéra sonmosini xarakterizo edir. Hesablamada mayeni, qabig1
va qabirgalar1 xarakterizo edon parametrlor {igiin asagidaki qiymotlor gotiiriilmusdiir:
b, =18,3QPa, b, =2,77QPa, b,, =25,2QPa,b,, =3,50Pa, L =800mm; h=0,45mm

E, =6,67-10°N /m*m=1; R =160mm; Z=10,02—2—;v, =0,11;v, =0,19; 4 =1350_™.
san.m san

Naticolor. Hesablamanin noticolori gokil 2-do tezlik parametrinin millorin sayindan
asililig1 soklinda elastikiyyot modullarinin miixtolif nisbatlori ti¢iin verilmigdir. Hesablamalar
gostorir ki, zodolonmolorin nozora alinmasi konstruksiyanin maoxsusi rags tezliklorini
zodolonmolor olmayan halla miiqayisodo azaldir. Bundan olave nisbatinin artmasi
konstruksiyanin moxsusi raqs tezliklorinin artmasina sobab olur. Millorin saymin artmasi ilo
sistemin maxsusi rogs tezliklori artir.

* Rew/b,

83
6,3 —

43 7

Sakil 2. Tezlik parametrinin millorin sayindan asililigi
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NEFT YATAQLARINDA ISTISMAR OLUNAN QUYULARIN
MAYE QARISIGININ OZLULUYUNUN TOYIN EDIiLMOSi

Iliyev Telman Xursud oglu- texnika iizro folsofo doktoru, dosent, Mexanika kafedrasi,
AzMIU, AMEA nozdinds Respublika Seysmoloji Xidmot Morkazi
9hmadov Yaqub Emin oglu- fizika-riyaziyyat lizrs falsofa doktoru, boyiik elmi is¢i, AMEA
nozdinds Respublika Seysmoloji Xidmat Moarkazi
Mustafayev Sahvalad Ismayil oglu- texnika iizro folsofo doktoru, boyiik elmi is¢i, AMEA

nozdinds Respublika Seysmoloji Xidmoat Moarkazi

Ismayilova Almaz Talot quz1- boyiik elmi is¢i, AMEA nozdindo Respublika Seysmoloji

Xidmot Morkoazi, ismailova-almaz @mail.ru

Annotasiya. Neftgixarma tocriibosindo, xiisusilo neft vo qaz yataglarinin islonmasindo,
quyularin istismarinda, quyudibinoe, laylara termiki vo basqa iisullarla tesir prosesinds, neft
ehtiyatlarinin hesablanmasinda va s. ozliilitytin ohomiyyatli tosiri vardir. Malum oldugu kimi,
ozliiliiylin daqiq giymeti quyu mohsulunun sulasma faizindon asilidir vo ¢oxlu hesablamalar
tolob edon ¢ox vaxt aparan isdir. Bu moqalodo “Balaxanmeft” NQCI-nin timsalinda sulasma
faizindon asili olaraq qarisigin ozliiliiylinii miisyyanlosdirmak iiclin hesablamalar aparilmis vo
bu gostaricilarin asililiq grafiki qurulmusdur. Bundan basqa, qarisigin temperatur tosirini nozora
alaraq, Ozliliyiin toyin edilmosi tsulu toklif edilmisdir. Goriilon islor naticesinds quyu
nasosunun klapan qovsaqlarinda itkilor hesablanmis vo neft hasilatinin artirilmasi {igiin
tovsiyyalor verilmisdir.

Acar sozlar: Quyu, stanq, nasos, plunjer, 6zliiliikk, maye qarisigi, silindr

DETERMINATION OF THE LIQUID MIXTURE VISCOSITY
OF WELLS OPERATED IN OIL FIELDS

Aliyev Telman Khurshud- PhD in Technics, docent, department of Mechanics, Azerbaijan
University of Architecture and Construction, Republican Seismic Surver Center of ANAS
Ahmadov Yagub Emin- PhD in Physics and Mathematics, senior resercher, Republican

Seismic Surver Center of ANAS
Mustafayev Shahveled Ismayil- PhD in technics, senior researcher, Republican Seismic
Surver Center of ANAS
Ismayilova Almaz Talat — senior researcher, Republican Seismic Surver Center of ANAS.
ismailova-almaz @mail.ru

Abstract. In oil recovery practice, especially in wells exploitation, quality of liquid viscosity is
of great importance, by influence upon wells area and layers by thermal and other methods, oil
balance calculation, and oil and gas deposits development. Besides at oil recovery optimization
problems, ascertainment of wells exploitation optimal procedure viscosity is of great
importance too. As is a well-known quality of liquid viscosity depending upon wells production
watering percent and its determination is a very hard work, demanding many calculations. At
this article on the example of “Balachanyoil” OGRD, there are made calculations on liquid
viscosity determination due to watering percent and there are made dependence diagrams of
these indexes. Besides, there was determination method of viscosity with an account of liquid
temperature influence. At the result of made works, there are determined loses in valve unit of
pumps in more than and given recommendations according to the oil recovery.

Keywords: Well, pod, pump, plunger, viscosity, liquid mixture, cylinder.
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Giris. Neftgixarma texnikasinda, yoni quyularin istismari, quyudibino, laylara istor
termiki, istorsa do polimer vo tursularla tosir prosesinds laydan golon maye qarisiginin 6zliliiyli
mithiim ohomiyyat kosb edir. Bundan basqa, imumiyyatlo, neft yataqlarinin islonmasi,
ehtiyatlarin hesablanmasi, quyularda istismar rejimlorinin optimal toyin edilmasinds 6zliiliiyiin
boyiik tosiri vardir.

Istor maye qgarisiginin (emulsiyanim) va istorso do neftin 6zliililyiiniin doqiq qiymatini
bilmok yuxarida gostorilon masalalorin diizgiin hall edilmasi tigiin ¢ox vacibdir.

Ozliilityiin istor praktiki vo istorso do analitik iisullarla hesablanmas1 miixtalif ¢otinliklorlo
olagodardir. Belo ki, boazi lazimi avadanliq vo metodikalarin olmamasi vo yaxud movcud
avadanligin 6zliiliiyiin toyin edilmasinds boyiik xotalar vermasi bu kamiyyatin doqiq giymatini
aydinlagdirmaga imkan vermir. Bununla olagodar hazirki moqalode maye qarisiginin
ozliiliiyliniin real qiymaetinin toyin edilmasi masalosino cohd gostorilmisdir. Quyularda laydan
golon maye qarisiginin Ozliiliiyli qarisigr toskil edon komponentlorin torkibi ilo yanasi, quyu
mohsulunun sulagma faizi, quyunun darinliyi vo quyudibi temperaturdan da asilidir.

Istismar tocriibosi gostorir ki, hesablamalarda sulasma faizinin rolunu xiisusi olaraq
nazors almaq lazimdir. Emulsiyanin 6zliiliiyiiniin (e) toyin edilmasi ii¢lin bir sira emprik vo
nozori diisturlar toklif edilmigdir. Bunlardan bozilori (neftdo “su™) aparilmis laboratoriya
todgiqatlarinin naticolarine asaslanmigdir. Masalan,

1) Emulsiyada suyun miqdar1 az olduqda Eynsteyn diisturundan istifads olunur:

U, = 1, (1+2,SB), 0<B<0,15
(D
Burada: 4y - neftin ozliliyiidiir, MPa-s;

B — mayenin sulagma faizidir.
Teylor diisturunda neft vo suyun ozliiliiklori nozers alinir:

,ue:(1+2,58m} 0<B<0,17
Hg +

2)
2) Sulagsma faizi 0,17 <B<0,40 diapazonunda oldugda Leviton vo Leyton

diisturundan istifads etmaok olar:
5 11
He =ty 1+2,SB[B+33+BsJM
Hg + Hy

3)

Kaliforniya neftlorinin parametrlori asasinda toklif edilmis Monson diisturu:
te = iy (1+2,5B+2,19B% +27,45B%),  0<B<0,50

“4)

Diisturlar1 miigayiso etdikdo goriiniir ki, Teylor diisturu Eynsteyn diisturuna nisbaton bir
gadaer kigildilmis naticolor verir. Leviton vo Leyton diisturunun iistiinliiyii ondan ibaratdir ki, bu
diisturun hom totbiq diapazonu shomiyyatli doracods genisdir, hom do suyun ozliiliiyii nozora
alinir. Monson diisturunun istiinlilyti onun totbiq diapazonunun genis olmasi vo sulagma
faizindon daha cox toplananlardan istifado etmosindadir. Lakin suyun oOzliililyiiniin nazara
alinmamasi bu diisturun monfi cohatidir.

Molum oldugu kimi, respublikamizda neft¢ixarmanin tarixi ¢cox godimdir. Yoni 150 ildon
artiqdir ki, mohsuldar qatlar istismar olunur vo bu miiddst orzinds lay enerjisinin (tozyiqinin)
tilkonmosilo yanasi, quyularin mohsulu da xeyli sulasmigdir. Belo ki, oksor NQCI-do stanql
quyu nasoslar1 (SQN) ils istismar olunan quyularin mohsulunun sulagmast 90% -don artiqdir.
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Bu halda emulsiyanin 6zliiliiyiinii hesablamagq ti¢iin agagidaki diisturlardan istifade etmok
maslohat goriiliir:

Hy
M B<0,77
lue 1—i/§
(5)
He B>0,77

S

Burada: B - ¢ixarilan neftin sulagsma faizi;

(6)

Hy s Hg - uygun olaraq suda neftin vo suyun ozlilliiytidiir, sPz.

Mbosalonin qoyulusu. “Azneft” Istehsalat Birliyinin neft vo qazgixarma idaralorindo
SQN-Io istismar olunan quyularin oksor hissasi azhasilatli quyulardir. Qoyulan maosslonin
hollina laboratoriya soraitinde baxilmisdir. Misal iigiin, “Balaxanmeft” NQCI —da istismar
olunan horizontlar1 golon mayenin sulagsma faizi (B) vo neftin oOzlilliytino (H) goro
qruplasdirag. Bu NQCI —do istismar olunan obyektlori (horizontlar1) neftin dzliilityiiniin
giymatloring gors sorti olaraq 3 qrupa bolmak olar: yuxar1 obyekt, orta obyekt vo asag1 obyekt.
Yuxar1 obyektds garisigin ozliliyii 0,009-0,035 intervalinda, orta obyektds ozliilik 0,035-
0,066 intervalinda vo asag1 obyektds iso ozliiliikk 0,122-0,142 interval arasinda doyisir [1]. Bu
NQCI —do 6zliiliiyiin sulasma faizindan asil1 olaraq doyismasini miioyyenlosdirmak iiciin (5) vo
(6) diisturlar ilo hesablamalar aparilmis vo uygun olaraq ayrilor qurulmusdur.

B, % w

100

90 -~ T

»
B 3 I AN
] e s S~

50

40

30

20

|
10

a sPZ
0 0,05 0,1 0,15 0,2 0,25 0.3 Hes

Sakil 1. Maye qarisi1g1 6zliliiyliniin sulagsma faizindon asililiq grafiki

Bu grafikin koémayi ilo “Balaxanmeft” NQCI — do istismar olunan horizontlardan quyu
dibine axan maye qarisiginin 6zliililyilinii toyin etmok olar. Sokilds isare edilmis I, IT vo III
rogamlari miivafiq olaraq yuxari, orta vo asagi obyektlordoki istismar horizontlarini gostarir.
Sokildo gostarilon oyrilorden respublikamizin digor NQCI —lorinds istismar olunan horizontlar
iiclin qurmagq olar. Bu grafikdon istifads qaydasini bir ne¢o misalla gostorak.

Misal 1. Istismarda olan vo SQN-Io isloyon hor hansi bir quyudan ¢ixarilan mayenin
sulasmast B=75%- dir. Quyu orta tobogodon istismar olunur. Bu quyudan ¢ixarilan maye
qarisi@inin Ozlilllylinii toyin etmok ti¢iin (sokil) 1 oxu ilo harokst edorak tapiriq ki, 6zliiliik

11, =0,0455PZ

Misal 2. Istismarda olan quyudan ¢ixarilan mayenin sulasmas1 B =85%-dir. Quyu asagi
tabagadan istismar olunur. Bu quyudan ¢ixarilan maye qarigiginin 6zliililylinii toyin etmak {igiin

2 oxu ilo horokot edarok tapiriq ki, 6zliliik 4, = 0,141sPZ .
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Tadqiqatin naticalori. Ayri-ayri neft mohsullar (yaglar) ii¢lin 6zliliiylin temperaturdan
asitlilig1 empirik diisturlar, cadveallor vo nomoqramlarin olmasina baxmayaraq [2], bizim hal
ticiin (horizontlarin neftlorinin 6zliilityti bir-birinden ¢ox forqlidir) har horizontun nefti iiciin na
diistur, no do nomoqram var. Gostarilon hor bir belo xiisusi soraitdo nasos gobulunda garisigin
ozlilluyiinii toyin etmak iiclin agagidaki tisulu toklif etmisik.

Ovval neftin yer iistiindoki ozliiliiyiiniin malum qgiymotino asason verilmis dorinlikdoki
giymatini tapiriq, sonra bu qiymoti daxil etmoklo sulasma %-indon asili olaraq qarisigin
(emulsiyanin) 6zliiliiyiinti hesablayiriq. Daha sonra bundan (yani bu giymatdon), nomoqramdan
[3] klapanlardaki itkini tapdiqda, istifado edirik. Beloliklo, bu masolonin hall edilmasi iigiin
qarsimizda holl olunmayan bir masolo quyu agzinda (yer iizorindoki) orta illik temperatura
osason neftin nasos qobulundaki 6zliililyliniin qiymatini toyin etmok, yoni verilon dorinlikdo
termik gradiyentlo hesablanan temperaturdaki neftin 6zliiliiyiinii toyin etmok maosolosi durur.
Bu mosoloni [4,5] -5 asaslanaraq, asagidaki kimi hall etmisik.

Puazeylin toklif etdiyi empirik diisturun doyisdirilmis formasi olan, Din vo Len torofindon
alinan diistura osaslanaraq, [4,6]- do gotirilon misal niimunosindo gostorilon komiyyatlorin
giymotlarindon istifado edorok, hesablamalar vasitasilo temperaturun 1°C artmasi naticosindo
ozliililylin oavvolki giymaotinin nego faizi qodor doyigdiyini miloyyon etmisik. Hesablamalar
noticasindo miloyyon etmisik ki, neftin temperaturu hir hansi baglangic t0°'C-don 1°C artdiqda,
onun oOzliiliilyii t0°C-doki 6zliiliiyiiniin toxminan 2,3%-i qodar azalir. Bundan istifads edorak,
yer iizorindoki temperaturu (t0°’=20°C) baslangic qobul edib istonilon dorinlikds (geotermik
gradiyento osason toyin olunmus temperaturda) neftin 6zliiliiyii, daha sonra sulagsma faizino
gora, uygun diisturla qarisigin 6zliilityli hesablanir.

Misal 3. Tutaq ki, nasosun asqi derinliyi 600 m-dir. istismar olunan horizont — VI. Bu
horizontun neftinin yer tistiindoki temperaturda (20°C-do) dinamik ozliiliiyti

Myye = 0,02699SPZ spz-dir.
Onda 600 m dorinlikdo, yani nasosun gobulu yaxinliginda neftin temperaturu
t= 20+% =20+17,6=37,6°C olacaq.
Demoali, t=17,6" C artdiqda, 6zliiliik 17,6-2.3=40,5% azalir. Ogor t=20" C — do 6zliiliik
0,02699 sPz -dirsa, onda t=37,6" C- do, 7], = 0,02699-0,405~ 0,011 spz olacagq.
Onda t=37,6" C —do, yoni 600 m dorinlikdo yerlogon nasosun gobulunda neftin 6zliiliyii

=0,02699-0,011~0,01599 sPz olar.
Neft 600m dorinlikdo, yoni 77, . =0,01599 sPz toyin edildikden sonra sulagma

7737,6"0

faizindon asili olaraq, (5,6) diisturundan garisigin (emulsiyanin) 6zliiliiyli hesablanir.

Notica. Bu moqalods “Balaxanineft” NQCI-nin misalinda sulasma faizindan asili olaraq
qarisigin  Ozliliiylinii miioyyonlogdirmok {iciin hesablamalar aparilmis vo bu gostaricilorin
asililiq qrafiki qurulmusdur. Bundan basqa, qarisigin temperatur tosirini nozers alaraq,
ozliiliylin toyin edilmosi iisulu toklif edilmisdir. Yuxarida gostorilon islorin noticosindo
“Balaxanineft” NQCI-nin quyu nasosu klapanlarinda olan itkilor hesablanmis vo bu quyularda
giindolik hasilat1 artirmaq ticiin tokliflor verilmisdir.
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SEL MONBOLORININ FORMALASMASINDA ROLU OLAN O9SAS AMILLORIN TOYINi
METODIKASI

Miitsllibova Safaq Firuddun qizi- dosent, Geomatika kafedrasi, AzMIU, shafmut@mail.ru

Annotasiya. Moqgalodo sel manbalorinin formalasmasinda rolu olan asas amillorin toyini metodikasi
togdim edilmisdir. Bu magsadla, sellorin formalasmasinda an ¢ox rolu olan amiller - torpaqdan istifads,
torpaq, bitki ortliyli, geoloji vo geomorfoloji qurulus uygun olarag, a, b, ¢, d vo k ilo isars edilmisdir.
Bundan sonra 5 balliq sistemds qiymaotlondirme aparilmigdir. Hor 5 lay {iizro sel tohliikasini
miioyyanlosdirmak tigiin amillorin hor birinin aldig1 qiymot tohlitke halina vurulmus, sel monbalorinin
hans1 amillorin tesirindon yaranmasini xarakterizo edon F model funksiyasi qurulmusdur. ©Omsallari
toyin etmoak iiciin 5 dayisenli 330 odad tonlikdon ibarat olan xotti tonliklor sistemi alinmis, bunlar hall
edilorak, alqoritmin blok-sxemi qurulmus, tortib edilon proqramin naticasindo tonliklor sisteminin
omsallar1 miioyyon qiymotlori almigdir. Noticods Kis c¢ayr hovzesi iizro selin formalagmasi ii¢lin
geomorfoloji, geoloji qurulusun va torpagin rolunun daha ¢ox oldugu miioyyanlogdirilmisdir.

Acar sozlar: Kis cayi, sel, formalagma amili, bal sistemi, alqoritm, model

METHODOLOGY FOR DETERMINING THE MAIN FACTORS FOR THE FORMATION
THE MUD-FLOOD SOURCES PROVIDES

Mutallibova Shafag Firuddin — docent, department of Geomatics, Azerbaijan University of
Architecture and Construction, shafmut@mail.ru

Abstract. Methodology for determining the main factors for the formation the mud-flood sources
provides in the article. For this purpose, the factors, that are most important factors for the formation the
mud-flood sources - land use, soil, vegetation, geological and geo-morphological structure are pointed
by a, b, ¢, d and k respectively. After that, was carried out the evaluation in a 5-point system. For the
determine the risk of flood processes for every 5 layers, the value of each factor was multiplicated to
risk situation, has been developed the model function F for determination of the main factors, which
describes the formation of flooding processes. In order to define the action, a system of linear equations
with a 5-variable equation of 330 equivalents has been obtained, which is solved, and the algorithm's
blueprint has been constructed and as a result of the compiled program, the coefficients of the equation
system have been evaluated. As a result, it was determined that for the formation of flooding processes
was larger of the factors of geo-morphological, geo-geological and the land structure of the Kish River.
Keywords: Kish tea, flood, formation factor, points system, algorithm, model

Cografi modellosmo deyonds tobii miihitin inkisaf tendensiyasi vo hali haqqinda elmi
osaslanmig miithakimolorin iglonilmasi vo onlarin golacokds har hansi qerar qobul edilmesinds istifadasi
basa diisiiliir [1]. Otraf miihitin monitoringinds bir ne¢o modellogdirms {isulundan istifads edilir. Bozi
modellordo miihitin xarakteristikalar1 arasindaki uygunluq bilavasito onlar iizerindo aparilan
miisahidolor nsticesinde toyin olunur. Tadqiq edilon xarakteristikalar arasindaki asililiq
qiymotlondirilorken miisahidolorin statistik emal tsullarindan (korrelyasiya vo informasiya analizi)
istifado olunur. Statistik modellogdirmads miisahidalor ancaq modellagon ganunauygunluglar1 shato
edir, yoni, bu zaman onun basqa hadisalarla slagasine baxilmir [2].

Texnologiyanin siiratli inkisafina baxmayaraq, dagidici1 fovgeslads hadisslorin oksoriyyeti ti¢lin
hala do birmanali hall metodlar1 yoxdur. Sel axinlarmin tadqiqi do belo problemlardan biridir. Ela bu
sababdon do sel hadisslorini formalagdiran parametrlorin modellogdirms iisulu ilo todqiqi vo elmi-asash
metodlarin islonib-hazirlanmas1 osas masalslordon biridir. Dagidici sel axinlan iiciin  daqiq
prognozlasdirma metodlar1 yoxdur, lakin mahdud ¢orgivado mévcud olan empirik materiallar asasinda
ekspert giymotlondirilmasindan istifads edilorak model toklif edilmigdir [3].

Odabiyyat monbolorindon bildiyimiz kimi, Kis cayr hdvzesindo ¢oxlu sayda sel ocaqlar
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moveuddur vo onlarm sahasi ¢ox olub, 44,4 km*-o borabordir. B.O.Budagovun todgiqatlarina géro do
Kis ¢ay1 hovzasindo selomalogalms ocaqlarinin sahasi ¢ox boylikdiir. [4,1]. Bu iso Kis ¢ayinda yiiksok
intensivliys malik olan selomalogalms proseslorinin bas vermasine imkan yaradir. Sel ocaqglarinin daha
cox hansi halda formalagmasint miisyyon etmak, yani, sellori formalagdiran manbaslarin daha ¢ox hansi
amillorin tasirindon yaranmasini toyin etmok iiclin yeni metodika toklif edilmisdir. Moalumdur ki,
sellorin formalagsmasinda an ¢ox rolu olan amillar torpaq - bitki Ortiiyili, geoloji - geomorfoloji qurulus
va torpaqdan istifado amilloridir [4, 5, 6]. Torpaqdan istifadeni a ilo, torpaq - b, bitki - ¢, geoloji — d,
geomorfolojini iso Kk ilo isaro edirik. Todqiqat orazisi {izro toplanan biitiin molumatlardan istifado
etmoklo sel manbalorinin yaranmasina on ¢ox hansi amillorin tesir etdiyini miioyyonlosdiran alqoritm
tortib olunmusdur.

Yuxarida geyd edildiyi kimi, sel monbalori o orazilorde formalasa bilar ki, orada ham torpaq,
ham bitki, hom ds geoloji va geomorfoloji qurulus iiciin sel tohliikasi 5 bal qiymaotini alsin. Baxilan hal
riyazi olaraq asagidaki kimi ifads olunur:

5a + 5b + 5¢ + 5d + +5k = 100%. (D

Bu iso onu gostarir ki, torpaq, torpaqdan istifada, geoloji, geomorfoloji, bitki Ortiiyli xarito-
fragmenti ust-listo salindiqdan sonra hor 5 informasiya layinda sel tohliikasi 5 bal qiymot almalidir.
Homin laylar1 xarakterizo edon amillorin har birinin aldig1 qiymeti tohliike halina vurduqda iss har bir
amilin ¢okisi alinar ki, 5 bal giymot ddonilon zaman bu ¢okilorin comi 100% olar. Bu halda homin
orazilor sel monbolori kimi gotiiriiliir. Hesablamani sadologdirmak iiciin bu com sorti vahidlo ifads
edilmisdir:

5a +5b+ 5c +5d + 5k = 1. 2)

Lakin digor hallarda, misal {igiin, torpaq, bitki 6rtiiyii sellorin formalasma monbolorinin yaranmasi
liclin ideal vaziyyatds olsa, yani burada tohliike hali 5 giymatini alsa, geoloji, geomorfoloji qurulusda
iso sellorin formalagma tohliikasi az olsa, yoni, 4 vo 3 qiymatlorini alsa, onda homin orazido sellori
formalagdiran monbaslor yarana bilmoz. Baxilan hal ii¢iin aldigimiz tonliklor sisteminds sag torof 1-o
borabar vo 1-don kigik, 0-dan bdyiik giymetlor alacaqdir. Naticads ¢oxlu sayda tonliklorden ibarat
sistem alir. Lakin bu tonliklorin do ¢oxu eynigiiclii oldugundan, hesablamani sadslosdirmok ii¢lin
onlar ixtisar olunmus, Arc GIS-in verilonlor bazasina daxil edilmis vo burada 330 adad tonlikdon ibarat
sistem alinmigdir. Bu tonliklarden bir hissa (3) soklinda toqdim edilmisdir. Sag toraf (imumi sokilds 1 -
& (i=1,2, ..., 330) ilo isars edilmisdir. Burada 6 - xatan1 gostarir.

1 Sa+5b+4c+3d+4k=1-9
2 S5a+5b+4c+3d+5k=1-9;
3 S5a+5b+4c+2d+4k=1-3;
4 5a+5b+5c+4d+5k=1-3,
5 5a+5b+5c+4d+4k=1-3;
.................................................... 3)
326 la+lb+2c+4d+3k=1-03%
327 la+lb+1lc+4d+3k=1-383y
328 la+lb+lc+4d+4k=1-85s
329 2a+lb+lc+4d+3k=1-83
330 2a+1b+lc+4d+4k=1-83

Burada 0 < §; < 1 sorti ddonilocokdir. Yani, sel tohliikasi olan yerlords (6=0 olan halda) com 1
qiymoti alacaqdir, com 0-a borabor olan yerlords iso he¢ vaxt sel tohliikesi yarana bilmoz, 1-o yaxin
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qiymatlords da sel tohliikasi yarana bilor. Hesablamalar1 sadslosdirmok ticiin a, b, ¢, d, k omsallirt X;. X,
X3, X4, X5 ilo; 5, 4, 3, 2, 1 qiymatlori iso a3, 83, 813, 814, 815 Vo s. kimi igaro edilmisdir. Naticads (1)
tonliyi agagidaki kimi toqdim edilmisdir:

Xy + AXp + gz Xz + AaXs + A1sXs = 1 “4)

Alinmis tonliklor sistemi matris formasinda asagidaki kimi timumilogdirilmisdir:
AX =B
Burada [A] 330 x 5 tortibli matris, [B] iso 330 x 1 tortibli vektor matrisidir. Onda [A] vo [B]

matrislorinin elementlori agagidaki kimi toyin edilir:

a, a, a; a, a;

aZl a22 a23 a24 a25 ~
A = . B = 1 . (6)

A301 z02 Aagos Hazos Aagos 1-9

(3) tonliklor sistemindon do gorinir ki, a-lar 1, 2, 3, 4, 5 qiymotlorinin miixtalif
kombinasiyalarmi alir. Deyilonlori osaslandirmaq li¢iin F model funksiyasi qobul edilmis va ¢oki
omsallarindan asili olaraq asagidaki kimi toqdim edilmisdir: F = F(A, x).

Burada x — se¢ilmis amillorin (torpaqdan istifads, torpaq, bitki, geoloji vo geomorfoloji) ¢okisini
gostoron kamiyyat, A — 5 balliq sistem tizra verilmis miixtalif qiymotlordir.

Baxilan halda sel manbaslarinin hansi amillorin tosirindon yaranmasini xarakterizo edon vo selin
giiclino uygun golon F model funksiyasi agagidaki sokildo gostorilmisdir:

F(x,A)= .gﬁﬁ){i; aijxj} = max {ailx1 +a,X, +a,X, + X, +asX:1 =1,330 } 7
a, a, a; A, a
Burada X = (Xy, X2, X3, X4, Xs), A= % % G Y % ,
Q301 Baz02 g3 Sgos Sazos

ai1X; — torpaqdan istifadada, ajx; — bitki Ortiiylinds, ajzXz — torpaqda, aisXs — geoloji vo ajX; —
geomorfoloji qurulusda sel formalagsmasinin ekstremal hallaridir.

Omsallar toyin etmok li¢iin 5 doyisonli 330 odad tonlikdon ibarat olan xotti tonliklor sistemi
asagidaki kimi taqdim edilmisdir:

A Xy FapXo + Xy + .. apX, = b1 \
Ao1X1 + AppXo + ApsXo + .. L+ QX = b2
QinXi T ApXi T aigX t....FapX; = b > ( )
AniXn F AnoXn + AnsXn + ...+ aXy = by
_/

Tonliklor sistemini hall etmak {iiglin Qaus metodu totbiq edilmigdir [7]. Bu metoddan istifado
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edorok homin ¢oxdoyisenli tonliklor sistemini hall etmok {i¢iin onun iizerinde miioyyan g¢evirmolor
aparilmis, ligbucagl sistema gotirilmis, ¢coxdoyisonli tonliklor sistemi bir doyisonli sistema ¢evrilmisdir.
Naticads (9) soklinds tonliklor sistemi alinmigdir.

diaXg + digXp + digXo + ... .+ dipXy =€ N
dooXo + dogXo + ... .+ dopXy =Co
ee see ses see see ses ses ses sens (9)
din-lxn-l + dian =G >
dnnxn = Cn
J
Burada X, = d_n olar.

nn

X(N) = A(N, N+1)

<>

Hox

Sokil 1. Seli formalagdiran amillarin istirak payimi miioyyanlasdiran alqoritmin blok-sxemi

(9)-da gostarilen tonliklor sistemini hall etmak tigiin isa biitiin tonliklorden yalniz istenilon 5-1 gotiirtilmiis
vo orada & vo bj - yo uygun qiymotlor verilmisdir. Bununla da, &; —lara 5 balliq sistemo uygun goelon miixtolif
qiymatlor, b; — ya iso 8, —nin 0-la 1 arasinda olan giymotlorindan ixtiyari biri verilmisdir. Basqa s6zlo desak, biitiin
amillor 5 qiymsoti alanda coma 1 qiymeoti verilmis, amillorden biri 4, digorlari isa 5 bal qiymsti alan zaman isa
uygun olaraq 1-o0 ¢ox yaxin giymotlor verilmigdir. Beloaliklo, tonliklor sistemino daxil olan Xi, X, X3, X4 VO Xs
doyisenlorini tapmagq iigiin miivafiq alqoritm tortib edilmisdir.

Forz edok ki, xotti tonliklor sisteminin ¢evrilmosinds (k — 1) addim edilmisdir. k-c1 addima qodor
diizbucaqli matris iicbucaqli matriso ¢evrilir. Bagqa sozlo, sistemds 1-ci tonlik biitdv yazilir, 2-ci tonlikds 1-ci adod
0-a gevrilir, 3-ciids iso 1-ci va 2-ci adad 0-a gevrilir va s. Bu is k-c1 addima godar davam edir. k-c1 addimdan sonra
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iso doyisenlor tapilir. Bu zaman (k+1)-ci addimdakilar 0-a gevrilir vo s. Toklif edilon alqoritmin blok-sxemi
asagidaki kimi qurulmusdur (sokil 1 ).
Algoritm va blok-sxem asasinda isa progqram qurulmus vo Beysik alqoritmik dilindas realizs edilmisdir.
Xaotti cobri tonliklor sistemi (XCTS)
10 PRINT "XCTS helli ucun Qaus usulu"
20 INPUT N
21 PRINT "DEYISHENLERIN SAYI: N=";N
30 DIM AN, N + 1), X(N)
40 FORI=1TON
S50FORJ=1TON+1
60 READ A(I, J): NEXT J: NEXT I
70FORK=1TON: FORJ=K+1TON+1
90 A(K, J) = A(K, J) / A(K, K): NEXT J
91FORI=K+1TON: FORJ=K+1TON +1
100 A(L)) = A(LY)-A(K,J) * A(LK): NEXTJ: NEXTI: NEXTK
120 X(N) = A(N,N+1): PRINT "X("; N;")="; X(N)
1I30FORK=N-1TO1STEP-1:P=0
140FORJ=NTO 1 STEP-1: P=P + A(K,)J) * X{J): NEXTJ
150 X(K)=AK,N+1)-P
160 PRINT "X("; K; ")="; X(K): NEXT K
170 END
180 DATA 5,5,5,5,5,1,4,5,5,5,5,0.99,5,4,5,5,5,0.98,5,5,4,5,5,0.97,5,5,5,4,5,0.96
Belalikls, programin foaliyyati naticosindo yuxarida gostarilon tonliklor sisteminin omsallar
asagidaki qiymotlori almigdir.
X1 =0,01; x,=0,02; x3=0,02999; x,=0,04004; xs5=0,09998
Omsallar1 (7) diisturunda yerino qoysaq, onda sel monbolorinin yaranma sortlorini
xarakterizo edon riyazi model asagidaki kimi olacaqdir:

F= m&{O,Olag1 +0,02a,+0,0299a, + 0,044, +O,099a15}, (10)

i=1,330
Toklif edilon modelin rogomli omsallar1 Kis cayr hovzosi iiglin alinmis molumatlar
osasinda qurulmusdur. Miixtalif regionlar tiglin roqomli amsallarin qiymatlori do doyisilir.
Homginin onu da qeyd etmok olar ki, sel monbalori son zamanlar insanlarin yasamina kifayot
gador ziyan vurur vo bu da insanlar torafindon narahatlia sobob olur [8,9]. Bu sobabdon maqalads
togdim olunmus omsallar nazers alinmalidir. ©Omsallar onu gostorir ki, selin torkib hissalorinin
yaranmasli, sel manbalarinin formalagmasi tiglin geoloji vo geomorfoloji qurulus va torpaq Ortiiyli asas
rol oynayir. Belo bir naticoya golmok olar ki, agor torpaqdan istifadods tohliike hali 5 bal olarsa va
geomorfoloji qurulusda tohliiks hali 2 bal olarsa, onda torpaqdan istifadads selin formalagmasi {igiin risk
0,05, geomorfoloji qurulusda isa 0,1996 olar. Demali, selin formalagmasi tigiin geomorfoloji, geoloji
qurulusun vo torpagin rolu daha ¢oxdur. Bu omsallar1 avvalco gostordiyimiz isarslorlo toqdim etsak,
onda asagidakini alariq:

a=0,01; b =0,02; ¢ =0,02999; d = 0,04004; k = 0,09998.
Belolikla, qurulan riyazi model vasitasilo @, b, ¢, d, K omsallirinin qiymatlari tapilmis,
basqa sozlo, Kis ¢ayr hdvzosinds sel monbalorinin formalasmasinda daha ¢ox hansi amillorin
rol oynadig toyin edilmisdir.

Natica. Miixtolif odobiyyat materiallarina [10, 4, 5, 11, 6] gora do molumdur ki, Kis cay1
hovzasindo sellorin formalasmasina on ¢ox tosir edon amil orazinin geoloji, geomorfolodi
qurulusu, ham do torpaq ortiiytidiir. Toklif edilmis metodikanin digorlorindon asas iistiinliiyii
ondan ibaratdir ki, digor iisullarda sellorin formalagsma monbolorini yeriistii 6l¢molordon istifado
etmoklo toyin edirdilor. Bu iso ¢ox vaxt, ¢ox omok vo mosrof hesabina basa golirdi. Toklif
edilmis metodika ilo iso tez bir zamanda, operativ olaraq, az vaxt vo mosrof sorf etmoklo (hotta
kosmik sakillor hesabina slgatmaz yerlords do) sellorin daha ¢ox hansi amillorin tasirindon
formalagmasini miioyyon etmok miimkiin olar.
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TOMIZLOYiCi QURGUNUN TOKMILLOSDIRILMOSi VO OSAS PARAMETRLORININ
TOYINI

Sorifov Arif Rza oglu - texnika elmlari doktoru, professor, “Texnoloji masin vo avadanliglar”
kafedrasi, AzZMIU, sharifovarif. @mail.ru
Mehrsliyev Olif Talib oglu - texniki elmlor iizro folsafs doktoru, dosent, “Texnoloji masin vo
avadanhgqlar” kafedrasi, AzZMIU, alifmehraliyev @ gmail.com
Talibov Tapdiq Aga oglu —texniki elmlor iizra falsofs doktoru, dosent, “Texnoloji masin vo
avadanhqlar” kafedrasi, AzZMIU, tapdiqtalibov@ mail.ru

Annotasiya. Toqdim olunan moqals aktual mdvzuya, texnoloji masin vo avadanliglarin hidravlik
sistemlorinin ig¢i mayelorini tomizloyon qurgularin tokmillogdirilmasine vo osas parametrlorinin
hesablanmasina hasr olunub. Tokmillasdirilmis tomizlayici qurgu is¢i maye sorfi 60 ... 120 I/daq. olan
hidravlik sistemlor iiciin nozords tutulub. Qeyd etmak lazimdir ki, tomizloyici qurgunun osas elementi
rotor olub, onun firlanmasindan faydal qiivvelor-morkozdonqagma vo reaktiv, homg¢inin agirhq,
strtinmoa  vo hidravlik miigavimat qiivvalori yaranir. Tomizloayici qurgunun rotoru bir-birino oks
yerlogdirilmis iki odad uclugla firladilir. No vaxt uclugun liilogokilli desiyinin qarsisinda tozyiq
yiiksolorso, onda ysharsokilli yuva yay1 sixaraq yuvanin dl¢iisiinii boyiidiir, bu zaman rotorun firlanma
tezliyi stabillogir. Tomizlayici qurgunun rotorunun hondasi Olgiilari-diametri vo uzunlugu, uclugun
Olciilari, liilonin vo istiqgamatlondiricinin diametri vo rotorun morkazi oxundan uclugun merkazinadok
mosafonin hesablanmasi iigiin ifadolor islonib.

Acar sozlor: Hidravlik sistem,tomizlayici qurgu,is¢i maye,qiivva, ucluq

IMPROVEMENT OF THE CLEANING DEVICE AND DETERMINATION OF KEY
PARAMETERS

Sharifov Arif Rza — doctor in technics, professor, department of Technological machinery and
equipment, Azerbaijan University of Architecture and Construction, sharifovarif. @mail.ru
Mehraliyev Alif Talib - PhD in technics, docent, department of Technological machinery and
equipment, Azerbaijan University of Architecture and Construction, alifmehraliyev @ gmail.com
Talibov Tapdig Aga- PhD in technics, docent, department of Technological machinery and equipment,
Azerbaijan University of Architecture and Construction, tapdigtalibov@ mail.ru

Abstract: The presented article is devoted to the current topic of improvement and calculation of the
main parameters of the cleaning device of working fluids of hydraulic systems of technological
machines and equipment. The improved cleaning device is designed for hydraulic systems with a
working fluid flow rate of 60 ... 120 1 / min. It should be noted that the main element of the cleaning
device is the rotor, which during rotation produces useful centrifugal and reactive forces, as well as
negative gravity, slip and flow resistance. Rotation of the rotor is carried out using an advanced nozzle
apparatus. When the pressure of the working fluid in front of the nozzle orifice of the working fluid
increases, the size of the saddle orifice increases, and the rotor speed is stabilized. An expression for
calculating the distance from the center of the axis of the tip to the central axis of the rotor and the
diameter of the guide, as well as the geometrical dimensions of the length and diameter of the rotor of
the cleaning device have been developed.

Keywords: Hydraulic system, cleaning device, working fluid, force, tip.

Giris. Olkomizdo xiisuson son illor miistaqillik qazanildiqdan sonra ingaat texnikasina vo yeni
texnologiyalara tolobat xeyli artrmsgdir. Belsliklo sanaye, miilki, yol vo digar tikinti sahslsrinds texnoloji
masinlardan genis istifado olunur. Bu masinlardan istismar prosesindo somorali istifado etmok {i¢iin
onlardan istifadoni yaxsilasdirmaq, is qabiliyyatini yiiksaltmok vo uzundmiirliiliiyiinii artirmaq tslab
olunur.

Osas hissa. Respublikamizda hidravlik intiqalsiz texnoloji masm vo avadanlifa rast golmok
demok olar ki, miimkiin deyil. Hocmi hidravlik intiqallar hazirda sonayenin biitiin saholorinds genis
totbiq olunur, miiasir texnoloji masin va avadanliqlarin ayrilmaz torkib hissasidir. Texnoloji masinlarin
vo avadanliglarin istismar1 zamani hidravlik sistemlorin stabil igi vo eloco do istismar miiddotini
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yliksoltmok {igiin tokmillasdirilmis tomizloyici qurgunun konstruksiyasint vo osas parametrlorinin
hesablama metodikasini verak.

Tokmillogdirilmis tomizloyici qurgu (sokil la,b) maye sorfi 60 ... 120 [/doq. olan hidravlik
sistemlor iiclin nazords tutulur. Bu ciir hidravlik sistemlorde nasoslarin mohsuldarligt 10 98
sm®/dévr,nominal tozyiq iso 8-10 MPa olur. Morkezdonqagma hidroreaktiv tipli temizloyici qurgu
asagidaki osas hissalordon ibaratdir: disk -1, istiqamotlondirici nizamlanan uclug-2, rotor-3, asagi disk-4,
yuxari disk-5, kolpak-6, oymagqli siirlisms yastiglari-7, kolpaki baglayan qayka-8, rotoru baglayan
qayka-9, boru-10, gévds-11, ox-12, rotorun baglhigi-13.

Miiayyen is¢i funksiyani yerino yetiron is¢i maye hidravlik sistemdon geri qayidaraq rotorun 3
oxunun 13 baglandig1 diskin morkozindon kecon desikli oxla morkez oxuna perpendikulyar desilmis
dord adad desiklo boruya 10 daxil olur. Sonra is¢i maye oxla 12 va boru 10 arasindaki araligla horakat
edorok borunun yuxari hissesindoki desiklordon yuxari disklo 5 rotor arasindaki bosluga daxil olur.
Belaliklo, is¢i maye rotorun boslugunu doldurur ve bucaq altinda donorak asagi diskls 4 va yuxari disk 5
arasindaki boslugdan boru ils istiqgamatlondirici ucluga dogru harakat edir.Ucluq ii¢ asas hissaden: liilo,
istigamoatlondirici vo yaydan ibarstdir. Bir-birino oks yerlosmis ucluglardan kegorkon isci maye
hidroreaktiv qiivve momenti yaradir vo rotoru firladir. Noticads, mayenin rotorla firlanmasindan ona
moarkozdongagma vo agirliq qiivvaleri tesir edir. Belsliklo, bu qilivvelarin tesirinden sixligt 2,5 ... 7,8
q/sm® ¢irkli hissaciklor mayedon ayrilaraq rotorun divarina ¢okiir.

6 7 9
W/
s : R 10
:\ By
5. 158 N H Y 1
s = . A [ 12
AT | T T /
: 13 e e e
U | 411 1141 2 A - A goriiniisii
H i ¢ b’ L
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Sokil 1. a) Tokmillagdirilmis tomizlayici qurgu: 1-disk, 2-ucluq, 3-rotor, 4-asag1 disk, 5- yuxarn disk, 6-
kolpak, 7-oymaqli siirlismos yastigi, 8-baglayici qayka, 9-rotorun qaykasi, 10-boru, 11-gévdas, 12-0x, 13-
rotor baslig1, b) 1-boru, 2-oymagq, 3-liils, 4-istiqgamatlondirici, 5-yay, 6-vint

Tokmillasdirilmis tomizlayici qurgunun diger konstruksiyalardan [1] farqi rotorun uclugunda
yahar tipli istiqgamotlondiricinin yerlogsmosidir. Bu yshar tipli konstruksiyasinin [2] kdmayi ilo rotora
daxil olan is¢i
maye axini, rotordan ¢ixan anda mayenin sarfindon asili olaraq tanzimlanir. Bels ki, maye sorfi azalanda
yay1n tasirindan ucluq desiyin 6l¢iisiinii kigildir vo maye sarfi azaldiqca oks proses bas verir va belalikla
rotorun stabil firlanmasi tomin olunur.

Rus alimlori N.P.Belyanin, V.I.Sokolov, M.A.Qriqoryev vo basqalar1 torofindon islonmis [3-7]
metodikaya osaslanaraq tokmillosdirilmis tomizlayici qurgunun hesablanmasi metodikas1 asagidaki
ardicilliqla aparilir.

Rotorla birlikde firlanan ¢irklondirici mexaniki hissaciya tesir edon markozdongagma qilivvasi
asagidaki molum diisturla tayin olunur

F, = mrw® N (1)
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burada m-girklondirici hissociyin kiitlosi,kq; r — rotorun firlanma oxunda, hissociyin agirliq
moarkozinadok mosafo,m; ¢ - tomizloyicinin rotorunun oxu otrafinda hissaciyin firlanma bucaq
stiratidir,san™ va rotorun firlanma bucagq siirstina barabar qobul olunur.

Mayenin va rotorun firlanma bucaq siiratlorinin barabar oldugunu gobul edib yaza bilorik
TR

w=", @
burada n — rotorun dovrler sayidir,san™.
Morkoazdongagma qiivvesi agirliq qiivvesindon forgli olaraq bircins deyil, onun qiivve xatlori
radius boyunca istiqamatlonir. Bels ki, kiira sokilli hissaciklorin agirliq qiivvesi F, — maye miihitds 6z
agirligindan rotorun dibina ¢okiir v belos tayin olunur

md},
Frz =%(Ph_Pm}QJN (3)
burada dy- hissociyin diametri,m; g, -hissaciyin sixlig1, g/cm?®; p,,, - mayenin sixlig1, g/sm”.
Morkazdengagma qiivvasinin Fy, tosiri altinda ¢irklondirici hissociklor mayenin miigavimetini

dof edorak miioyyan ¢okmo siirati ilo radial istigamatda yerini doyison zaman eyni vaxtda hissaciklor
maye ilo birlikdo rotorun oxu istigamotda V; siiratls yerini doyisir

2
o= (4)

burada Q - rotordan kegon maye sorfi m*/san; S — rotorun kegid kosiyi sahosi,m?.

Naticads hissacik rotorun oxuna nozeren miioyysn bucaq altinda com siiratls v, yerini dayisocok
va rotora ¢atanda onun divarina ¢okacak. Beloliklo, harokst edon hissacik hidravlik miiqavimatlo tizlosir
vo radial toplanan F; kiirosokilli hissociklor ii¢iin Stoks diisturu ilo hesablana bilor (hissaciyin kiitlosi
kicik oldugundan atalat qiivvasi nazars alinmir)

FE=3m-p-d-V (5)
burada p - mayenin miitloq 6zlilik omsal; AMI' — 10 yag digiin t =50°C olduqda u
=0,000169q.san/m% d — hissaciyin sorti diametridir,m.

Hissaciklorin barabarsiiratli harakati ii¢lin asagidaki baraberlik dogrudur

Fn=Fs (0)
(1) vo (3) diisturlarini (4) barabarliyine yazsaq alariq
mew’r = 3npduy, 7
Hissaciyin kiitlosi moalum diisturla toyin olunur [8]
— 3 r8yafm
m=_m(-) . @)
(2) vo (8) diisturlarini (7) beraberliyine yazsaq alariq
Trdem _ 3,y ©)
s400g H¥r

(9) diisturundan tomizlayicinin rotorundan bir kegidde kegon mayedon ayrilan vo rotorun
divarlarina ¢okdiiriilon hissaciyin minimal diametri diisturla toyin olunur

r
d = 40,5 l,ug'!{ ’ (10)
n -..‘l ro

Hesablanan diisturlarda bozi tasir edon qiivvalar kigik (Arximed qiivvasi va s.) oldugundan
nazara alinmirlar.

Mayenin sixligimin tesirini nozers alaraq sonuncu ifadeds (10) p cirklondirici hissaciklo
mayenin sixliginin forqi ils ovoz olunur.

Ap=pr—Pm (11

Tomizloyicidoki mayedon ayrilan ¢irklondirici hissaciyin minimal diametrine uygun olaraq

(hissacik sorti olaraq kiiragokilli gabul olunur) yagin ozlililyii g = 0,000169, i

— gabul olunur)

asagidaki ifads ilo hesablanir

[or
d=122 |2 (12)
n -\‘Irﬂ}r
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Qeyd edak ki, is¢i mayenin bucaq siirstinin qiymatinin toyin edilmasi nisboton ¢atindir, ona gora
do tomizlayici qurgunun hesablamasinda onun qiymati rotorun bucaq siiratine barabar gobul olunur.
Tomizloyici qurgunun rotorunun Olgiilori diametri vo uzunlugu, uclugun Olgiilori lilonin vo
istigamatlondiricinin diametrlari vo rotorun oxundan uclugun markazinadok masafs arasinda gdstarilon
ardicilligla hesablanir.
Liilonin va istigamatlondiricinin diametrlori asagidaki ifadslorls toyin olunur [9].

z .
fi="tve £ =2 (13)
burada d; - liilonin diametri, m; d; - istiqamatlondiricinin yuvasinin diametridir,m.
Sorfo gors f; = f; olmalidir.
Rotorun diametri I,. vo uzunlugu L diisturla toyin olunur
a
D, =% m (14)
4 135w
L=(13..15)D,.m. (15)
burada V. - rotordaki mayenin hocmidir, m*,
Rotorun oxundan liilonin oxunadok mosafs diisturla toyin olunur
_ J"’fn
TR —t (16)

burada M, - rotorun firlanmasi zaman1 yaranan miigavimot momenti, Nm,

yr; — is¢i mayenin rotora daxil oldugu anda lilloden ¢ixan anadok hidravlik itgileri nozors alan
omsal; P; — tomizloyici qurgunun girisindo is¢i mayenin tozyiqi, Pa; v - sorf amsali; f, — liilonin
diametridir,m.

Sentrifuqalama  noazoriyyesindon molumdur ki, is¢i mayenin miihorrik yaglarinin
tomizlonmasinin somarsli olmasina tozyiq, rotorun firlanma tezliyi, maye sorfi vo 6zliililyli shomiyystli
daracads tasir edir. Sadalanan bu parametrlar biitiin hallarda bir — biri ils olagolidir.

Hidroreaktiv markezdonga¢ma tomizlayici qurgunun is¢i maye sorfi diisturla toyin olunur

s
0 = 2vf, |2 m¥san.
4 Am

A7)

burada v - sorf omsali; f; - lilonin en kesik sahosi, m* P — uclugun garsisinda mayenin
tozyiqi,Pa; o, - mayenin sixlig, kg/m?,

Hidroreaktiv tomizloyici qurguda rotorun firlanmasi liilodon maye sirnaginin axmasindan yaranan

reaktiv qiivvenin P, — hesabina olur. Bir liillodon axan maye axininin reaktiv qiivvesi agagidaki ifadoden
toyin olunur

B =Z(u—u,),N (18)

@ pm _ b

burada m = ir saniyads istigamatlondiricinin liilesindon axan mayenin (hor iki

lilodon axan) kiitlesidir,q; p,,, - mayenin sixlig, q; u — liillodon ¢ixan maye axinin siirati, m/san;
u, - lilonin ¢evravi siiratidir, m /san.
U vo Ue — molum diisturlarla toyin olunur

(19)

(20)
m,U va Ue — qiymatlorini (18) diisturuna yazsaq alariq
p="20(2 42N
2 \2sf;

30
1)
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burada p,, - mayenin sixligi, kg/m*; Q — morkozdonqagma tomizloyicinin rotorun — dan
kegon mayenin miqdar1, m/s; « - lilloden axan mayenin sixilma amsali;

f. - lillonin desiyinin sahasi, m?; n — rotorun firlanma tezliyidir, dovr/dagq.

Uclugun garsisinda mayenin tozyiqi diisturla toyin olunur

B =P (1—4)+B, N’ (22)

Bu tonlikdon goriiniir ki, morkozdonqagma qiivvasi olava tozyiq P,, yaradir ki, noticodo

reaktiv qlivvonin qiymati boyiiyiir va diisturla toyin olunur
B = z—:mz{RE —r2)N/m?

(23)
P, - nin qiymatini diistura (22) yazsaq alariq
P=pR-v)+2 o (RE-%), N/m?

(24)

burada P; - markozdongagma tomizlayici qurgunun girisinde mayenin tozyiqi, N/m?;y -
uclugdan rotorun girisindon hidravlik itgilori nozors alan amsal; R, — firlanma oxundan liiloys
maye aparan borunun oxunadok masafa, m;

1, - morkozdon konarda yerloson borunun oxunadok maosafa, m.

Tokmillogdirilmis tomizloyici qurgunun lstilinlilyii rotorun stabil firlanma tezliyini tomin
etmosi, konstruksiyasinin sadoliyi, etibarliligi vo tolob olunan tomizloms incoaliyini tomin
etmasidir.

Natica. Maginlarin hidravlik sistemlorindo, xiisuson texnoloji masinlarda, traktorlarda vo
avtomobillords sentrifuqa vo yaxud basqa nov intigalli markezdongacma tomizlayici qurgular
genis yayilib. Onlarin ¢irks qarsi segicilik qabiliyyati yiliksokdir vo eloco do sixlig (2,5....7,8
g/sm’) mayenin sixligindan cox olan hissacikleri rotorun divarma ¢okdiiriir. Teqdim olunan
tokmillogdirilmis  tomizloyici qurgunun rotorunun stabil tezliklo firlanmas1 {iglin
istigamatlondirici  uclugun, rotorun hondasi Olgiilori toyin olunmus vo firlanmanin
effektivliliyini toyin edon qiivvalar iiciin hesablanma metodikasi iglonilib.
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QLOBAL MOVQE TOYINETMO SiSTEMI SIQNALLARININ XUSUSIYYOTLORI
Verdiyev Sofail Bagir oglu- bas miiollim, Geomatika kafedras1 AzMIU, sefailverdiyev@gmail.com

Annotasiya. GPS (Qlobal mévge toyinetma sistemi) sisteminds ikitezlikli gobuledicilarin asas magsadi
ondan ibaratdir ki, hor hansit bir sobabdon L1 (Link 1) siirati azalarsa, L2 (Link 2) tezliyi dasiyict rol
almasidir. Ikitezlikli GPS gobuledicilerinin xiisusiyyatlorindon istifado edorok ionosfer diizolislorini
hesablamaq miimkiin olar. Yiiksok doqiqlikli L5 iictezlikli peyk qabuledicilorinin istifadasi, 6lgmao
islorinda yiiksok naticalorin aldo olunmasina imkan veracokdir. C/A kodunun 6z xiisusiyyati ondan
ibaratdir ki, o biitiin istifadacilore agiqdir, xiisusilo do miilki standart toyinetme xidmsoti ii¢iin baza
yaradir. P kodu hor iki dasiyicilarin iizorinde modula edilmisdir va toqriban 266.4 giinliikk kod
uzunlugundadir. ©gor P kodu hor hofto sifirlanib yenidon yayilmasaydi, imumi yayilma miiddoti
togribon 37 hofto ¢okocokdir. P kodu kimi uzun periodlu kodlarmm Yer sothindoki qobuledicilor
torafindan hec bir dostok olmadan birbasa alinmasi ¢ox ¢atindir.

Acar sozlor: elektromaqnit dal@alari, peyk sistemi, signallar, navigasiya mesaji, almanax verilonlari

FEATURES OF GLOBAL POSITIONING SYSTEM SIGNS

Verdiyev Safail Bagir- Senior lecturer, department of Geomatics, Azerbaijan University of
Architecture and Construction, sefailverdiyev@ gmail.com

Abstract. The main purpose of dual-frequency receivers in the GPS (Global Positioning System)
system is to reduce the speed of L1 for any reason or when the frequency operation at the frequency L2
is exposed to electronic exposure. It is also possible to make ionospheric corrections, using the features
of dual GPS receivers. Using high-precision LS5 triple satellite receivers, which currently have the third
speed, will be able to achieve high results in measurement operations. The uniqueness of the C/A code
is that it is open to all users, and in particular creates a basis for a civilian standard-setting service. P-
code has been modulated on both carriers and is approximately 266.4 days long in code length. If the P-
code was not reset and resumed every week, it would take approximately 37 weeks to complete. Long-
lasting codes such as P-code are very difficult to obtain directly from the Earth's surface without any
support.
Key words: electromagnetic waves, satellite system, signals, navigation message, almanax data

Giris. Miiasir dovrds elm vo texnika masafadon zondlamanin bura totbiqi vasitasilo daha da
irolilomisdir. Bu sobobdon peyklordon golon signallarin gobul edilmosi vo arasdirilmasi osas
masololordon hesab edilmisdir. Bildiyimiz kimi peyklordon goalon signallar GPS (Qlobal movge
toyinetma sistemi) vasitasilo gobul edilir. Peyklordon yararlanaraq aparilan 6lgmolards elektromaqnit
dalgalardan istifado olunaraq istifadacilors verilonlor (data) otiiriilmasi tomin olunur. Har bir GPS peyki
movqe tayinetms maqsadine gors iki tezliys malik olur. Bunlar L1 (Link 1) vo L2 (Link 2) tezlikloridir.
L1 tezliyi 1575 MHs va L2 tezliyi 1227.60 MHs-dir. Lakin GPS sisteminin tokmillogmasi proqrami
car¢givasinda yeni nasil (Blok III A) peykloari oalave olunacaq. L5 (Link 5) signali iso 1176.45 MHs
tezliyinds yayilacaqdir.

GPS sisteminin dizayn olunmasi marhalasinda bir ¢ox dastyici tezlik arasdirilmigdir. Xiisusila
L-qrup 1-2 GHs , UHF 400 MHs vo C grup signallar miigayiso olunmusdur. Noticodo belo bir gonasto
golmisdik L-qrup signalindan istifads olunur, ionosfer tosiri azalir. Bundan slava nozarot semqnti ilo
peyklor arasinda molumat aximmnin S qrup {izorino yayilir. Umumilikdo radiodalgalarin tezlik
spektorlari va tezlik qruplart hagqinda msalumat asagidaki cadvallards verilmisdir [1].
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Peklordan
malumatlarin
alinmasi
(L1,L2)

Yer sathi

dzarat ] . .
stansiyasi GPS qabuledicisi

Sokil 1. Peyk sisteminin strukturu (seqmentlor arasinda slago)
Cadval 1. Radio dalgalarin tezlik spektoru [2]

Radio dalgalar Dalga uzunlugu (A; metr) Tezlik (f; Hs)
EHF 1X107% — 1072 3X10%% —3x10%
SHF 1X1072 —1071 3X
UHF 1X1071 -1 3X10% — 3X10°
VHF 1-10 3X107 — 3X10°8
HF 10-100 3X10% — 3X107
MF 100-1000 3X10% — 3X10°

LF 1000-10000 3X10% — 3X10°
VLF 10000-100000 3X10% — 3x10%
ELF 100000-1000000 3X10% — 3x10°

P-kodun horbi magsadler iiciin istifadssi nozords tutulur. Buna gors do miilki istifadagilor yalniz
(L1 C/A kodlar) bir tezlikli istifado etmoklo vo bunun noticasindo ionosfer tosirinin diizalislorinin
verilmasi minimal olmusdur. Sivil istifadagisine iki tezlikden faydalanmaq bdyiik miiqayisalara sobab
olmusdur. Bu maqsadlo 2004-cii ildon etibaron Block II R-M vao biitiin peyk modellorinds L, tezlik
tizorindon C/A kodlu L2C signallart yayilmaga baglamisdir. 2RM peyklori 2004-cti ildon kosmosa
gondarilmasi nozards tutulsa da 24 mart 2009- cu ilds orbita yerlagdirilmisdir. Faaliyyato basladigdan
sonra isa dalgalarin say1 iki qat artmigdir [1]. Bundan slava sivil mogsadlor tigiin III nasil yeni tezlikli
signallar 2010-cu ilden etibaron kosmosa gondorilon Block 2F peyklori iizerindon yayilmaga
baglamigdir. Buna L5 ad1 verilmisdir. LS siqnalinin tezliyi 1176.45 Mhy;-dir. Oslide L5 signalinin asas
magsadi ugan vasitalorin etibarliq navigasiyasini tomin etmok olsa da (sufety-of-life) onlardan boyiik
ehtimalla biitiin istifadagilor yararlana bilacoklor. Bundan slave L5 signalinin slava ionosfer tesirinin
azaldilmasinda faydali olacagi ehtimal olunur. fonosfer tosiri dalga tezliyinin kvadrati ilo tors
miitonasibdir. L1 tezliyindoki ionosfer tosirinin L2 siqnalina gora 65%, L5 signallarma goéro 79%
artiqdir. L5 singnalin1 L2c ilo miiqayise etsak, toqribi olaraq ondan 4 dofs giiclii signal almir vo bu da
pis orazi goraitinds aparilan 6lgmas islorinds ¢ox yaxsi natica alds etmaya imkan verir [3].

Cadval 2. Tezliklar [2]

Tezlik grupu Tezlik diapozonu(f; GHs) Dalga uzunluglan araligi A
\4 46-56 5.3-6.5mm
Q 36-46 6.5-8.3mm
K 10.9-36 8.3-27.5mm
X 5.2-10.9 27.5-57.7mm
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S 1.55-5.2 57.7mm-0.194m
L 0.39-1.55 0.194-0.769m
P 0.225-0.390 0.769-1.333m

Belalikla L5 signali ilo birlikde signallarin say1 7-ya catir. Bu 7 signal va signallarin yayildigi
peyklor hagqinda moalumat asagidaki codvaldo verilmisdir. L2C signali baslangicda yalniz ciit tezlikli
gebuledicilar iiciin nozords tutulsa da 2013-cii ilden etibaron an az 24 peykin bu signali yaymasi basa
catdigdan sonra tok tezlikli gobuledicilar iigiin ds istifads etmays sorait yaradacaqdir.

Cadval 3. GPS signallari [1]

Peyk signallar: R PIGIll};lfﬁr —
L1(C/A) Var Var Var
LI P(Y) Var Var Var

L1M Yoxdur Var Var
L2C Yoxdur Var Var
L2P(Y) Var Var Var
L2M Yoxdur Var Var
L5 Yoxdur Var Var

L1 vo L2 dastyic1 tezliklori peyk saatlarin diizoldilmoesinds orbitin parametrlori kimi
molumatlarin yer sothindoki gobulediciys catdirilmast mogsodi ilo kodlarla vo navigasiya mesaji
molumatlar1 ilo modulyasiya edilmisdir. Bu modulyasiya islorindo hor bir peykds tok monali PRN
(Pseudo Random Noise) kod nomrasi verilmisdir. PRN kodlar1 0 vo 1 (Binary) giymatlordsn ibaratdir vo
tosadiifi xiisusiyyotloro malikdir. Hoqigotdo ise peren kodlar1 gobuledicilori daxilindoki “tapped
feedback shift register” adli cihazlar torsfinden xiisusi alqoritmlorlo hazirlanmigdir. Baxmayaraq ki,
biitlin dasiyict tezliklo moalumat yayirlar, peyk signallart PRN kod modulyasiyasi metodlar1 sababila bir
birina qarigmirlar. Hor bir peykin PRN kodu digarindon asili olmayan va tok monali olduguna gors peyk
signallar1 bir birindon CDMA (Code Division Multiple Access) texnologiyalari il ayird edilir [3].

L1 dasiyict tezliyinds iki PRN kodu vo navigasiya mesaji modulyasiya edilmigdir. Bu PRN
kodlar1 C/A (Coarse /Acquisition, Clear/Access) kod va P (Precise/Protected Code) kod olaraq
adlandirilmigdir. L, dasiyici tezliyi iso sadoco bir PRN kodu (P-kod) vo naviqasiya mesaj1 gokil 2-do
goriindiiyii kimi L1 dasiyici tezlik {izerinde C/A kod, P kod vo Naviqasiya mesajlari, L2 dasiyici
tizarinda iso P kod va naviqaisiya mesaji malumatlart movcuddur. Yani sivil istifadacilorine agiq olan
C/A kodu yalnizca L1 tizorindo mdvcuddur. Yuxarida qeyd etdiyimiz kimi C/A kodu moalumatlar1 2003-
cii ilden etibaron Block II R peyklori vasitasila L2 iizerinds yayilir.

L1Dag1yicis11575.42 MHs
X L1Signah
C/A-Kod 1.023 MHs

Korrelasiya

2'li com

Naviqasiya mesaji 50 Hs

P-Kod 10.23 MHs

UYL AL —e
1.2 Dasiyicis1 1227.6 MHs
Ty X

Sakil 2. GPS peyk signali

L2 Signali

Cadval 4. GPS Peyk Signallarimin komponentlori [1]
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Komponentin ad1 Tezlik (MHs) Dalga uzunlugu (1)
Baza tezlik f2=10.23 -
L1 dasiyicist 154xf=1575.42 ~19.0 cm
L2 dastyicisi 120xf;=1227.60 ~24.4 cm
P kodu £,=10.23 293 m
C/A kodu £o/10=1.023 293 m
W kodu fo/20=0.5115 }
Navigasiya mesajt fo/204600=50.10"% -
Tsikl

/\ /\ Dasiyici dalga
VIRV Vi

+1

Kod

[\ Modulyasiya edilmis

AN N :
\ \/\j \/ \/\/ dasiyici dalga

Sokil 2. Dastyict dalganin ikili faza modulyasiyasi

C/A va P kodlar1 +1 vo -1 qarsilig1 olur 0 vo 1 (binory) giymatlarlo gostarilir. Hor O vo ya
1 “chip” ad1 verilmisdir. Bunlar he¢ bir halda molumat dasimadigi iigiin “bit” yerino “chip”
adinda istifado olunur. Normal voziyyotdo dastyici 0 olub onun 180° dondorilmasi ilo 1 oldo
olunur. Basqa sozlo ikili faza modulyasiyas: reallagdirilir. Signal yayilmayan peyklor ilo
gobuledicinin cadval 1 bir-birino gors horakatli olmasi vaziyyetinde gabuledici torofindon qeyd
edilon signal dopler tasiri sababiyls siiriismiis olacaqdir (sokil 2). Bu halda peykdon yayimlanan
signal (fs) gobuledicida geyd edilon signal (fr) - don Af - gadar farqli olacaqdir [2,4].
Af = f, — f =—é.vS f,

SV

Vs =t

C/A kodunun xiisusiyyati ondan ibaratdir ki, 1 MHs-lik PRN kodu olub, har 1023 bitlik
kodun sonunda tokrar olunur. C/A kodu L1 dasiyic1 tezlik tizerine modulyasiya olunmusdur.
Hor bir peyk iiciin forgli C/A kodlu PRN ayrilmisdir vo bu “Gold Codes” kodlar arasinda
secilmisdir.

P kodu her iki tezlik (L1 vo L2) dasiyicilaridir vo modulyasiya olunaraq forqli 266.4
giinliik kod uzunlugundadir. Biitiin kod uzunlugun bir hoftalik comi 37 hoftoys boliinmiisdiir. 1-
32 hoftalik period GPS peykine, 33-37 aras1 iso yer sothindo yayim stansiyalar ayrilmisdir.
Belalikls, peyklars aid heg bir bolma digariyls qarigsmir [3,4].

GPS Naviqasiya mesaj1 siiroti 50 bit/san-li P kodu vo C/A kodu iizerine qoyulmusdur.
Tam mesaj 1500 bit uzunlugundadir vo har bir 300 bitlik alt boliimdon ibaratdir. Bir alt boliima
comi 6 saniyads yayilir vo har birina 30 bitlik 10 s6z daxildir.
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Cadval 5. Naviqasiya mesajinin bélmalarinin mezmunu [1]

Bolmonin
.. . Moazmunu
némrasi
a. GPS hoftalarinin say1
1 b. URA (User Range Accuracy) giymati

c. Peykin iso yararliliq voziyyati

¢. Peyk saatlarinin diizalisi

2-3 a. Efemerid moalumatlari

Bu bolmanin boyiik hissasi hartorafli istifadoys ayrilmigdir:
a. Almanax verilonlori (molumatlari)

4 b. UTC-GPS saat diizalislari
c. lonosferin modellondiron omsallar1 daxildir.
5 Bu bolmadas tamamils biitiin peykloar iiciin Almanax moalumatlart ayrilmigdir

Almanax molumati efemerid vo saat parametrlori miioyyon bir hissoni ohato edir.
Mogsad: GPS gobuledicilari ilo dlgmolori baglamaq tigiin igo salinma aninda siiratli sokildo
peyko baglanmani tomin edir. Almanax verilonlori do nazarat bélmasinin on azi1 6 giindon bir
yenilonmaklo yanas1t uzun miiddat iiciin kecorlidir. Movcud GPS peyklori tigiin bu miiddat 180
giindiir.

Cadval 6. Almanax melumatlari [1]

Parametrlor Mozmunu
1D Peykin PRN nomrasi
HEALTH Peykin igo yararliliq voziyyati
WEEK Olgmo anindaki GPS hoftosi
to.c GPS hoftosindoki epoxa (saniyalorlo)
\/; Ellipsoidin bdyiik yarimoxunun kvadrat kokii
e Eksentrisitet
M, Orta anomaliya
w Perisentr arqumenti
O 54° en dairosinin sapma diizolisi
1 Diiyiin noqtesinin t, anindaki rektesensiyasi il t,
© zamaninda Grinvi¢ ulduz vaxti arasindaki forqdir
® Diiyiin noqtasinin rektesensiyasinda doyismalari
a, Peyk saatinin faza sapmasi (bias)
a Peyk saatinin tezlik sapmasi (bias)

Son zamanlar GPS 6l¢gmoleri barasinds yeni bir metodlar daha da iglonmisdir, burada
C/N-0 (carrier-to-noise ratio (dasiyicinin sos dalgasina nisbaoti)) 6lcmolori aparilaraq HS-GNSS
(yliksok hassasli global peyk naviqasiya sistemi) qobuledicilorinin miioyyanlosdirilmasi vo ya
qisa miiddatli problemlorin azaldilmasi kimi bir ¢ox proqramlar da vacib sayilmisdir [5,6].

Naticalar. Notico olaraq geyd etmok olar ki, aparilan 6lgmolords elektromaqnit dalgalardan
istifado edilmisdir. Istifadagilor verilonlor (data) aximini tomin etmisdir. Burada GPS sisteminin
dizayn edilmosi marhalasinds bir sira dasiyici tezlik arasdirilmisdir. L1 vo L2 dasiyict tezliklori
peyk saatlarin diizoldilmasi iiclin orbitin parametrlori kimi molumatlarin yer sothindoki
gobulediciyo c¢atdirilmas1 kodlarla vo navigasiya mesaji molumatlart ilo modulyasiya
edilmisdir. Burada C/A kodunun xiisusiyyati arasdirilmis vo onlarin istifados mogsodlori
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gostorilmisdir. Homg¢inin P kodunun funksiyalar1 haqqinda qisa molumatlar verilmisdir.
Almanax molumatlarinin verilmasindo asas moagsod GPS gobuledicilari ilo 6lgmolori baslamaq
ticiin peyko baglanmani tomin etmokdir.
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BJIMSAHUE KOHCTPYIIUU MY®PT HA JTUHAMUKY COEJJUHSAEMbIX BAJIOB

AcaanoB 3a6ut KOHyc- kKaHIUIAT TEXHUYECKUX HAYK, JOICHT, 3aBEIYIONMUN Kadenpon
CTaHmapTH3anuu u cepTudukarnmm, AsepOaiimranckuii ['ocyrapcTBeHHBI DKOHOMIYECKUH
YHusepcurer
Nanamosa Kamana Ceiidpyna - kaHauIaT SKOHOMUYESCKUX HayK, JAOICHT, A3epOaiipkaHCKui
Il'ocynapctBenHsIil DxoHOMIYECKHH Y HUBepcuTeT, kamale.dadasheva.74 @mail.ru

AnHoTauus. PaccMaTpuBaroTcs npoOiieMbl, pelieHus: mpooJieM, CBsI3aHHbIE C OLIEHKOW BIUSHUS My(T
Pa3NUYHbIX KOHCTPYKUMH Ha IWHAMUKY MAIIMHHBIX arperatoB. Iloka3aHa HempurogHocts MyqdT c
JUCKPETHBIM YHCIIOM YIPYTHMX 3JEMEHTOB B arperarax ¢ IIOBBILEHHBIMH TPEOOBAHUAMH K HX
BUOpPOAaKyCTUYECKUM XapaKTEepUCTHKaM. YCTaHOBJICHA B3aMMOCBSI3b MOTPEHIHOCTEH W3rOTOBICHHUS
COMpATacMbIX JeTalieil My(pThl M MOTPENIHOCTEHl MOHTaka COCAHMHSEMBbIX BajoB. [lokazaHo, dTO
JUHAMHUYECKUE MapaMeTpbl My(PTbl OJHO3HAYHO XapaKTEPU3YIOTCS IBYMS KPUTCPUSMH: KPUTEPHEM
CHJIOBOTO COBEPIICHCTBA U KPUTEPUEM KauecTBa M3roToBieHNsI My(Thl. [IpuBeeHa oneHKa pa3imyHbIX
TUNIOB MYQT MO BEJIMYMHE WX BO3ACHCTBHA Ha BUOpAaIMOHHBIE XapaKTEPUCTUKU arperara Hu
AQHAJINTUYECKHE 3aBUCUMOCTH JJIS pacdyeTa CTATHIECKUX U BBIHYKAAIOIINX CHUJT U CHIT TPEHUS.
KiroueBble cjioBa: My(Thl, HOIPEIIHOCTH U3TOTOBJICHUS], BUOPOAKYCTUIECKHE XaPaKTEPUCTUKHU, CHIIBI
TpeHus

INFLUENCE OF CONSTRUCTION OF COUPLINGS ON THE DYNAMICS OF
CONNECTED SHAFTS

Aslanov Zabit Yunus- PhD candidate in technics, docent, department of Standardization
and Certification, Azerbaijan State University Of Economics
Dadashova Kamala Seyfulla- PhD candidate in economics, docent, Azerbaijan State University Of
Economics, kamale.dadasheva.74 @mail.ru

Abstract. The problems associated with assessing the effects of clutches of different on the dynamics of
machinery are considered. The inadequacy of clutches with a discrete number of elastic elements in
units’ high demands to their vibroacoustic characteristics wyky shown. The interrelation of
manufacturing errors of mating parts of the clutch and mounting errors of the connectable shafts has
been stated. It was shown, that the dynamic parameters of the clutch ¢xy uniquely characterized by two
criteria: the criterion of the power perfection and the quality criterion of making the clutch. An
assessment of various types of clutches in the dependence on the magnitude of their effects on epy
vibration characteristics of the unit and analytical expressions for calculating the static and driving
forces and frictional forces is presented.

Keywords: clutches, manufacturing errors, vibroacoustic characteristics, friction forces

OOmee cocrosiHWe wuccienoBaHuil anHamukun MyQr. Hecmorps Ha Oosblioe  4KCIIO
OIyONMKOBaHHBIX paboT, OCBSIIEHHBIX UCCIEIOBaHUSIM KOHCTPYKIMHA, paOOTBl My(T U UX pacueTam, B
HaCTosIIee BpeMsi OTCYTCTBYIOT YCTAHOBHBIIHMECS JaHHBIE O BHOPOAKYCTHUYECKHMX IMapaMeTpax Myt
arperaroB, T.€. O MOJENAX M YaCTOTaX BBIHYKJIAIOLINX CHJI, BOSHUKAIOIIHUX BCJIEACTBHE PAagHATIBHOTO
WIH YTJIOBOTO CMEIEHHs COCJMHSEMbIX BajoB. Hebombimue pasziensl B padoTtax [1-8], mocsieHHbIe
JUHAMHUKE My(T, pparMEeHTapHO M yMO3PUTEIBHO PAaCCMaTPHUBAIOT ACHEKTHI, CBA3aHHBIE C BHIOOPOM
YHciaa ynpyrux 31eMeHToB (YD) U aHaIn30M NPUYMH HOSBJICHUS BBIHYKAAIONMINX CHII C TOM MM UHOM
YacTOTOW  BO3AEHCTBHA, T.6. C  YCTAaHOBJICHHEM B3aWMOCBS3M  MEXAY  KOHCTPYKTHBHO-
TEXHOJIOTHYECKUMH TapaMeTpaMu My(pThl U MOIYJISIMH BBIHYKAalOUMX cuil. bonee Toro, pe3ynbTarsl,
[IOJIyUEHHBIE B YKa3aHHBIX HCCIEAOBAHUAX, HOCAT NPEANOJIOKHUTENbHBIN W, K5aKk THpaBuio,
MIPOTUBOPEYMBBIA XapaKTEP.

Cunraercd, 4TO JUHAMHUYECKOE YCHIIME, CO37aBaeMoe My(TOil, BCIEACTBHE pPaAHAILHOTO
CMelIeHNs1 (HECOOCHOCTH, PACIEHTPOBKH) COEAMHSEMBIX BaJlOB AEUCTBYeT JIMOO € YacTOTOH

BpareHus: BajoB [1,2], mubo ¢ dacToTou m B CIly9ae JKECTKHX M TIOTYKECTKHX MY(T, a TakkKe C
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«TaJbIIeBON» YacTOTOH ( , TIe A - YHCIIO TaNbIEB WJIN 3yObEB) B ciydae KyJIAYKOBBIX H

3youateix MydT [3]. C mpyroit croponsi, B pabore [4] yTBep»maercs, 4TO «...NMPH YTJIOBOM U
napajielb-HOM CMEIICHWH BajoB... BO3HUKAIOT BHOpalMy BajoB, a dYacTtota paBHa . [lpm
PACIICHTPOBKE BajiOB, COCJAMHCHHBIX MalbIICBOH WM KyJIa4yKOBOW My(TOH, dacTtoTra BHOparuu

», a B pabore [5] TeopeTHyecKH IMOKa3aHO, YTO «...B PE3yJbTaTe HECOOCHOCTH BO3HUKAET

JOTIOJIHUTEIIbHASL TUHAMUYECKasi Oe3bIHEpLMOHHAs Harpy3Ka Ha OIOphI C aMIUIMTYJOH, HE 3aBUCSILEH
OT CKOPOCTH BpaIllEHUS] U MAacChl POTOPOBY.

[TonoOHble yTBEp>KACHUS HUYEM HE OOOCHOBAaHBI, HE MOATBEP)KACHBI IKCIIEPUMEHTAIbHO M
MIOTOMY HEe MOTYT OBITh NMPHHATHI K cBefeHnto. Eme B 1970-X romax aBTOpOM IJaHHOHN CTaThbH OBLIO
MOKa3aHo, YTO HHUKAKUX MOJOOHBIX YAacTOT BpaIICHUS PACLHEHTPOBKA COCOUHSIEMBIX BaloB (B
COBPEMEHHON TEPMHHOJIOTHU — pafrajbHOEe CMEIECHHE) He CO3JaeT (K COKaJIICHHIO, IO PALY HpPUYUH,
JAJIEKUX OT HaYKH, TIOJIYYHB JIBE OTPHUIIATEIbHBIE PEIICH3HUH, YBHIENA CBET JIUIIh B 1985 1.).

3HaYUTENbHBIC TI0 IIMPOTE OXBaTa KOHCTPYKIMH HCCIeqyeMbix My(pT paborel [6,7],
BoinosiHeHHbIE B JIIIW B 1960-X rogax, Takke He OTBEYAJIM HA BOIPOCHl O JUHAMHUYECKUX CBOMCTBaX
My(]T ¥ UX BIUSHUM HAa BUOpoakycTuieckue xapakrepuctuku (BAX) arperatos. BaxkHbIM pe3ynbTaTom
3THX UCCIIECIOBaHUI ObUT BHIBOJA O BEChbMa HEYIOBICTBOPUTEIBHBIX MOKa3aTessix (110 BCEM MapaMeTpam
32 HCKJIIOYEHHEM OJHOI0 — PaJualbHOIO CMELICHUs, MPUYEM B JEPEBSHHBIMHU MAJIbLAMH BMECTO
0o0pe3nHeHHbIX CcTanbHbIX) MypT Thma MYVYBIIL, B cBs3u ¢ wem kadempa «Jleramm mamwun» JIIIN
pEKOMeH I0BaJIa OTMEHUTH cooTBeTcTBYtommi 'OCT 2229-55, uro u ObUIO clieIaHo.

Crnemyer OTMETUTh, UTO B HIIMKJIONEIUN MalTuHOCTpoeHus [9], uzgannoit B 1995 r., o auHamuke
My(T TaKke He MPUBOJIUTCI HUKAKUX CBEICHMIA, XOTs emie B 1956 r., T.e. 3a 40 neT 10 ee myOJIMKanuu,
MOSIBUJTUCH TIepBbIe uccienoBanus [10] B aToit obrmactu. B mocneayromuye roapl TakKe MPOBOAMINCH
uccnepoBanus [11-16], ogHako kakue-muOO0 ynmoMuHaHHs O HUX B pabore [9 W Ap.] OTCYTCTBYIOT.
TpynHo 0OBICHUTH HEBHUMATEIBHOCTh CTOJb CEPbE3HOTO MU3JaHMs, a TAKXKe U APYTUX HCCieoBaTeNnei
K OTHOMY W3 B)KHBIX aCIIEKTOB MAIlIMHOCTPOCHUSI.

K Tomy ke B sHuMkioneauu [9] maHa nuip Kiaccupukauus My(QT W NPHUBEICHBI IapamMeTpbl
Pa3NUYHBIX KOHCTPYKIHH OTEUECTBEHHBIX U 3apyOeKHBIX My()T 06€3 Kakoi-1100 OLEHKH UX BIMSHUS Ha
BAX cThIKyeMBIX MalliH M arperarta B IejoM. Henb3si HE OTMETHTh M TakKyK OCOOCHHOCTh
SHIMKJIIONIE/INU, KaK YIOTpeOJeHne MOHSATHA «KOMIIEHCAIIMOHHAs CIIOCOOHOCTh My(ThI». [loaTomy
CIIEAyeT OCTAHOBUTHCS MOAPOOHO HA MOSABICHUM M TEXHUYECKOM HECOOTBETCTBHU YIIOMSHYTOTO
TEPMHHA, IE30PHEHTUPYIOIIET0 KOHCTPYKTOPOB U MPOEKTUPOBIIMKOB MAIIMHHBIX arperaTos.

TepMUH «KOMIIEHCAIIMOHHASI CIIOCOOHOCTh MY(ThD) CIIEAYEeT MPU3HATH HE TOJILKO HEYIAYHBIM, HO
W TeXHUYecKu HeBepHbIM. Ilpexne Bcero, cormacHo bonbpIIoMy SHUMKIONEANYECKOMY CIIOBapio (2-e
u3M., nepepad.u pon. M.: bonpmas Poccuiickas snnmknonenus; CI16: Hopunr, 2004 r. 1456 c.) (namee
— B3C-2004): «xomrmieHcausi — 3TO COBOKYITHOCTH OIEpaluii mpu cOOpKe MalMH JJIsl BO3MEICHHS
omr0oK (popMbI U pa3MepoB AeTaleil, B3aMMHOI'O PacTONIOKEHUS UX IIOBEPXHOCTEN».

[lonsTHO, YTO HaIMuMe MYy(THl JII000M KOHCTPYKIMM HE BO3MEINAeT OWIMOKH (GOpPMBI U
B3aMIMHOTO DPACIIOJNIOKEHUS MPH COEAMHEHWH BajoOB, T.€. HE JUKBHIUPYET HAadaJIbHbIE (MOHTa)KHBIEC)
paauampbHOE W YIJIOBOE CMEHmIeHWs BayioB. lloaToMy yKa3aHHbIE TIOTPENIHOCTH B3aUMHOTO
PAacIONIOKEHHSI BAJIOB OCTAIOTCSA TAKOBBHIMHM HA MPOTSHKEHUHM BCcell paboThl arperata. Tem He MeHee, B
pabote [17] yka3piBaeTcs: «3yO4aTbie My(ThI CIyKaT i KoMIleHcanuu (BbiaeneHo mHowo — J1.I7.)
paavaIbHBIX, YIJIOBBIX M OCEBBIX CMEILEHUI COEAVHSEMBIX BalloB». boiee Toro, B psae KHHUT,
MOCBSIIIEHHBIX PENyKTOpaM M JeTajlsM MalllH, IOSBUIOCh W YCHWJICHHO BHEAPSETCS MOHATHE
«KOMIICHCHUpYIONE My(TBD», 9TO BOOOINE HEMpUEeMIIEMO, MO0 TaKOBEIX My(T HE CYIIECTBYET B
MIPUPOJIE TIO ONPEAETIEHHIO.

JlanHOE ToNI0KEeHHE yCyryOIIsieTcsl TeM, UTO ellle paHee ObUTH BBEJCHBI CTAHIAPTHI HA s My(]T,
OTHECeHHBIX K «kommeHcupyrouum»: [OCT 5147-80 na mapuuphsie MypTer; [OCT P 50895-96 na
3youareie MydpTer u 'OCT 20742-93 Ha nennble My¢Tsl. COCTaBUTENN YKa3aHHBIX CTaHIAPTOB OBbUIH
SIBHO HE 3HAKOMBI C pe3yibTaTaMH HCCIelO0BaHMU My(T, a MOTOMY 3TH CTaHIApThl HE OTPAXKAIOT
MOJTYYEHHBIX K TOMY BPEMEHH PE3yJIbTaTOB O JUHAMHKE MY(DT 1 ux BiussHur Ha BAX arperaros.

BnusiHue morpemrHocTel M3roToBiIeHUs AeTaneld My(dTbl Ha JAWHAMHUKY COEIMHIEMBIX BaJlOB U
BAX arperata. [Ipy TOYHOM LEHTPUPOBAHUU COCIAMHSEMBIX BajoB (MIPUMEPOM SBIISIOTCS KOPOOKHU
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mepenady TPAaHCHOPTHBIX MaIWH), T.e. TpH ez = (, TOrpemrHOCTH M3TOTOBIEHHUS COMPSTAEMbIX
3JIEMEHTOB MY(ThI OOYCJIOBIMBAIOT BO3HUKHOBCHUE IVMHAMUYCCKOW Harpy3ku PL., JEWCTBYOIIEH C
4acTOTOMN ﬂ u s k.= 3 + 12 onpegensiemoii o hopmyiie

Pr.=1(0,283 +0,297)P.~ (1)

Bemnunna P ., momyuennas mo ¢opmyre (1), coBmagaer ¢ momydenHoit B pabore [10], HO
MpUYMHA €€ BOSHUKHOBEHHUS OOBSICHAETCS HE MOTPEIIHOCTSIMUA M3TOTOBJICHUS MY(THI, a paguaibHBIM
cMelIeHneM (HECOOCHOCTBIO) BaJIOB, YTO, KOHEYHO, OLTHOOYHO.

Takum o6pazom, st ymyameHnst BAX CTBIKyeMBIX MaIlliH M arperara B IIeJIOM HEOOXOINMO B
MEPBYIO OYepeb 00ECIeYNTh BHICOKYIO TOYHOCTh M3TOTOBIICHUS I COOPKH MY(THI.

VYcnoBue ey # 0 o3HayaeT mpocKaib3bIBaHHE YO OTHOCHUTENBHO KOHTAKTHPYIOLIIUX C HUMHU
MOBepXHOCTEN My(THI U TOsIBIEHNE CHIIBI Fjy TpeHwWs, KoTopas BO3JEHCTBYET C 4aCTOTOM ﬂ Mopyns
3TOM CHJIBI 3aBHCHUT OT cujia YO U, HETpeICcKa3yeMo U3MEHSSICh B 3aBUCUMOCTHU OT 4ncia YO (PUCYHOK
1), MoxeT JocTUrath OOJBILOTO 3HAYECHUS, BO MHOTO pa3 MPEBOCXOSIIET0 BBIHYXIAIOIIYIO CHIY OT
OCTaTOYHOTO AxcOaIaHca poTopa MalluHbI.

JlaHHBIN BBIBOJ OMIPOBEPTaeT MPEAIIoIoKeH!s padot [1-8] o mpuunMHaX, BeNTMYWHAX U 9aCTOTax
BBIHY)KJAIOIIUX CHII, 00YCIIOBICHHBIX HamuuneM My(Thl. KpoMe Toro, Hann4ne BBIHYKIAIOIIEH CHITBI
TPpCHUA, HOS[BJ'IﬂIOIIIGﬁCSI B PpE3yjabTaTC paavaJIbHOTO CMCHICHUA COCAUHACMBIX BaJIOB, IMOJTHOCTBIO
orpoBepraer BBIBOIBI PaboT [17,18], B KOTOpHIX OTMEYAaeTCsi OTCYTCTBUE MEPEMEHHBIX CHJI «OT
BHEIIIHEH PacLeHTPOBKI.

Pucynok 1. Haumenbime noTepu Ha TpeHUE M MUHAMAIILHBIE CHJIBI TPEHUS CBOMCTBEHHBIE My(Tam ¢
qucioM YO

Bo3zneiicTBHeM CHIIBI TPEHHS € 9acTOTOM  MOXKHO OOBSICHUTH HEBO3MOXHOCTH JOCTHIKEHHUS C
MOMOIIBI0 OOBIYHOM OaJlaHCUPOBKM B COOCTBEHHBIX IOJALIMITHUKAX YyJIOBIETBOpUTENbHBIX BAX
arperara, COCTOSILET0, HAalpUMeEp, U3 LHEHTPOOEKHOr0 MHOT'OCTYIEHYATOr0 Hacoca, COeIMHEHHOIO C
neurarenem mydroit tuma MVYBIL Ilpu 3tom, cormacHo uccnemoBanusiM [13,14], HauOGompmmmu
MoTepsIMM Ha TPEHUWE M HAWOONBIICH CHIION TpeHWs o0yanaoT My(Thl ¢ 4HCIOM YO, KpaTHbIM 4.
Haumensimyre notepu Ha TpEHHE M COOTBETCTBEHHO MUHUMAJIbHBIE CHITBI TPEHHS CBOHCTBEHHBI My(Tam
c uucioM YO, KpaTHbIM 5 (cM. pucyHok 1): mist Myt c n 20 3HaueHHWe Y MPHUMEPHO

onunakoBoe 0,59440,004. Moaynb Cubl orpeaensieTcss Mo Qopmyse , TOe -

K03 UIKEHT TpeHUs Y M0 KOHTAKTHPYIOIIUM ITOBEPXHOCTSIM MOIYMY(THI; \y - OTHOCHTEIIbHAS CHIIa
TpeHus (CM. PUCYHOK).
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IIpuBenem mpumMep pacuera cwiisl TpeHUs B Mydre tuna MY BIIL, ucnons3yemoii npu coesmHEHUN

IIEHTPOOKHOTO  MHOIOCTYNEHYAaTOr0 Hacoca ¢  JJeKTpojsurarenem. llapameTpbl  MyQThI:
-1

nepegaBaemasi MotHocTh — 500 kBT, yacroTa Bpamenus — 3000 mun , , ,

Cuna Ttpenust mo Qopmyie kH, gto Oomee, dem B 100 pa3 mpeBOCXOAUT

BBIHYK/JIAIOLIYIO CUIIy OT OCTaTOYHOrO JucOaiaHca poTopa - _

W3 pacuera cienyer, 4To cuiia TpeHUs BecbMa Benuka. OIHAKO O CyIIECTBOBAHMM 3TOM CHIIBI U
TeM Ooiee O ee BeIMYMHE HUKTO JakKe HE Mpeamnoiaral, XOTsS HeT yOeAWTeNbHBIX OObSICHEHW
N3rHOHBIX TIOJIOMOK POTOPOB LEHTPOOEKHBIX HACOCOB: COIJIACHO KAHOHAM HACOCOCTPOCHUS 3TH
POTOpPHI MEPeAaroT TOJBKO BPAIIAOUIME MOMEHT. YKa3aHHAs CHJIA TPEHUsI OKa3bIBACT CYILECTBEHHOE
BausHue Ha BAX arperata, HO yMEHBIIUTH (MCKIIOYWTH) €€ MOKHO, JIUIIb 3aMEHUB MYQTY C
JUCKPETHBIM YHCIOM Y3, Hampumep, Ha MyQTy ¢ OIHUM (CIUIOIIHBIM) YO, KOTOpas BooOIle He
CO3J1aeT AMHAMHMYECKHUX CHWJI. DTO CBUACTEIBCTBYET O HEYAAYHBIX KOHCTPYKLHAX My(PT C JUCKPETHBIM
gHuCcIoM Y 0.

3HaunTeNbHAsS CUIa TpeHus, oOycnoBieHHas Mydroit tuma MYBII, sBnsercs ognuM wu3
00BbsICHEHHH HeOaJaHCUPYEMOCTH LEHTPOOEKHBIX HACOCOB, a TaKXKe IOATBEPKIECHHEM OCHOBHOTIO
BEIBOAA [6,7] O HEYNOBIECTBOPUTEIBHBIX «KOMIICHCAIIMOHHBIX CBOHCTBAX» «YyNPYTHX MYQT» 3TOTO
tuna. CHenaHHBIA BBIBOJ] OTHOCHUTCS KO BCEM BHAaM MYy(T C IHUCKPETHBIM YHCIOM YO, T.e. K
«ympyrum» My(Tam pa3UuHBIX KOHCTPYKIHMHA. K TakuM KOHCTPYKIMSIM OTHOCSITCSA, Hampumep,
orevecTBeHHbIe My(QTHl THHAa MYVYBII, 3apy0exnbie tuma «Kapaemuc», «Pamuadiuexcy, «YHUKyM»,
«[Iyme» u ap. [8]. Ha ocHOBaHUM TONBKO 3TOTO Pe3yibTaTa MOYKHO CIIENIaTh BBIBOA O HENPUTOIHOCTH
My(T ¢ JUCKPETHBIM YUCIOM YO B arperatrax, K KOTOPBIM NPEIbSBIISIOTCS MOBBILICHHbIE TPeOOBaHUS
oTHOcHUTeNnbHO BAX.

OnHaKO TOJIOKUTEIBHBIM Ui My(QT C 4uciIoM YD, KpaTHbIM 4, SBISETCS TO, YTO MOIYJb
JUHAMUYECKON (BBIHYXKAAIOMICH) CHJIBI NMPU HAIWYMAU TOTPEIIHOCTEH HM3TOTOBICHUS W PaJUuaibHOTO
CMEIICHHSI COCAUHSIEMbIX BaJlOB MMEET MHUHUMAJBHYIO BEJIMYMHY IPH BCEX 3aKOHAX pPAaCIpeAeieHUs
norpemHocTeit  w3rotoBnenust (3PIIM), uro B wu3BecTHOH Mepe «peabwMTHpYeT» MOI00HbIE
KOHCTPYKIIUK MY(DT OTHOCUTENBHO UX BKJIaJla B BUOPOAKTUBHOCTH arperara.

Ilpn HanmuuuMu Ha4yaabHOrO (MOHTAKHOTO) PAAMAIBHOTO CMEMIEHHs (HECOOCHOCTH) ey + U u

HOFpCIHHOCTGﬁ H3TOTOBJICHHUA KOHTAKTHUPYIOIINX I[eTaJIeﬁ Myq)TbI BO3HUKACT CHCTEMaA CHII,
COCTOAIIaA U3 CTaTUYECKON CHIIBI , aHAJIOTHYHOHN CHJIe Pn:.d’ n HHHaMH‘ieCKOﬁ CHJIBI, AHAIOTHYHOM

cuwie Pgr.. OmHako Temepp MOIYIW 3THX CHJI ONPENCISIIOTCS IO WHBIM 3aBUCHMOCTSIM, KOTOpPBIC
YUUTBIBAIOT 3aKOH paclpeesIeHHs OIPEeIIHOCTe N3rOTOBJICHUSI U COOTHOILEHHE BEIMYMH Vg U m
Hannuume cucremsl cui (cTaTHUECKO M BBIHY)KJAIOIIEH) HUKOT/A HE IMPEANojarajoch M MOTOMYy He
HCCIIEIOBANIOCh, Y€M W OOBACHAIOTCS IyTaHWIA W TNPOTHBOPEUYMBOCTH BHIBOJIOB B OIPENEICHUN
BO3AEHCTBHA MY()THI HA JUHAMHKY CTBHIKYEMBIX MAILIMH U arperara B LEJIOM.

Kak ycranoBneHo B pabote [14], 3PIIM mposiBisiercss oObIYHO Ha MPOW3BOJCTBE B Buje: 1)
MOHOTOHHOTO BO3pacTaHMsl HAKOIJICHHOW OIIMOKM OKpYKHOro mara Y3J; 2) 3HaKONEepPEeMEHHOTO
M3MEHEHUS TTOTpenTHocTel &tz M3rOTOBIICHHUS, T.€. OKPY>KHOTO II1ara pacmojiokenns Y. B mociennem
ciryyae 3PIIM moxet umeTs 100 Muit000pa3HbIi, TMO0 CHHYCOHIAIBHBIN XapakKTep.

[epseiit Bux 3PIIM cBoiicTBeH Hape3aHUIO 3yObeB, LIIMILEB U MOAOOHBIX 3JIEMEHTOB METOJOM
JIeTICHHs, HO TIPX 3TOM OH OTJIHMYAETCs MPSMON 3aBUCHMOCTBIO TOYHOCTH M3TOTOBIICHHUS MY(THI, HO U

BBICOKYIO TOYHOCTBh €€ MOHTAa>Xa, YTO HUKOI'Ja HC MOXKET OBITEH BBIIOJHEHO M3-3a MAJIOW BEJIMYNHEI E—'I}‘

Hampumep, mnsa Myt ¢ & =11 no ¢opmyne umeem KKHUM £, = 0,2 (1 —wvg), 4ro naxe npu
aOCOJIFOTHO TOYHOW IICHTPOBKE BaJIOB (vg=0) nmaer £, = 0,2, D10 O3Hauaer, 4TO NpUBEIECHHAS

omubKa OKPYKHOTO II1ara JI0JKHA OBbITh B 5 pa3 MeHbIIe HOMUHANBHOM aepopmannn YD (&t, = 58,),

4TO (PU3HYECKH HEBO3MOKHO OCYIIECTBUTb.

JlaHHOE OOCTOSITENIHCTBO SIBJISIETCSI OCHOBHOM TNPHYMHON MPOTHBOPEYMBBLIX PE3YyIbTATOB,
MONYYEHHBIX TPH HCCIIEAOBAaHHU 3y04aTeix My(pT, W OOOCHOBAaHHUEM OTCYTCTBHSI AHAIUTHUECKUX
3aBUCHUMOCTEH IJIsl pacdera CHJl, BO3HHUKAIOIIMX NpHU padore 3yOuatod mMy(dTel. Buanmo, stum u
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o0BsicHseTCS Pt 3P PEKTOB, OTMEUCHHBIX HCCIenOBaTeNsIMH 3youaTeix Myt [19]. Bonee noapobHo o
3yOuaThIX My Tax OyaeT cka3aHo HIDKE.

[lpuBeneM KOHKpETHBIE 3aBUCUMOCTH HJIsl pacdyeTa BBIHYKAAIOUIMX CHJI TOTPEUIHOCTEH
W3TOTOBJICHHUS BBIHYKIAIOIINX CHJI OT MOTPELTHOCTEH H3TOTOBICHHS PA3ITUUHBIX MY(DT.

B ciygae munooOpaznoro 3PIIN mis mydT ¢ q100BIM YHCIOM  MOIYIb BBIHY>KIAFOIIEH CHITBI
omnpeaensiercs mo Gopmyie .

B caywae cunycomomo6uoro 3PIIN amanmTrdeckoe BhIpaKeHHE TSI MOAYISl BBIHYKAAOIIEH
CHJIBI CYIIECTBYET JIUIIb ISl YETHOTO YHCIIA

- Ui MyQT € YUCIOM ;

- IUISE MyQT C YHCITIOM

PaccmaTtpuBaemMoe TOJIOKEHHE COCIMHICMBIX BaJIOB, Ha3BaHHOe B padore [5] U-oOpasHbIM,
SBIISIETCs. HanboJiee YacTo BCTPEYAIOLIMMCS U TIOTOMY XapaKTepHO MPAKTHUECKH IS BCEX arperaTos.
OT0 00BSICHAETCS TeM, YTO MOYTH AJS BCEX POTOPOB IIEHTP TSHKECTH MX Macc BCerja pacroiokeH
MEXIy OIOPaMH, 4TO BJIEYET 32 cOO0M COOTBETCTBYIOLINM MPOrud Baja MOA IeHCTBUEM COOCTBEHHOTO
Beca U CIOCOOCTBYET BEpTHKAIBLHOMY IIepEMEIICHUIO KOHCOIEH Basia (BaJIOB) BBEPX.

JlaHHBI1  cilydalli  B3aUMOpPACIIOIOXKEHUS  COCIMHSAEMBIX BaJOB  SBJISETCS  JOCTAaTOYHO
HeOIaronpuaTHeIM ¢ mo3urii BAX arperarta n o0emnedueHus! HAAEKHOCTH. B CBS3M C 3THM HEKOTOpPHIE
HCCIIEI0BATENN PEKOMEHIYIOT HM3MEHSTh CYILECTBYIOIIYIO LIEHTPOBKY BajlOB MAaIlWH, BXOASALIMX B
cocTtaB arperara. B gactHocTH, mpeiaraercst 10OMBaTbCsl HYJIEBBIX YIJIOBBIX MEPEMEICHUN BaloB B
MECTe UX COeAMHEHMS 3y04uaToil My(Toii, 4TO MOKET OBITh JOCTUTHYTO MOJHSITHEM MPOTHBOMOIOKHBIX
KOHIIOB BaJIOB (pa3syMeeTcsi BMECTE C MAalllMHAMM) HA ONPEACIICHHYIO BEJIMUMHY C OMOIIbIO YCTAHOBKU
KJIMHOBBIX MTPOKJIAJI0K B COOTBETCTBYIOIINX MECTaxX OMOPHBIX MOBEPXHOCTEH MaIllH arperara, 4ro rmoka
HE HaluIo IPUMEHEHHUS.

PacnionoxeHne coenuHsIEeMBIX BaJoOB [0 CXeMme, IpHUBEIACHHOW B pabote [15], MoOxHO
paccMmarpuBaTh JIH00 Kak Z-o0pa3Hoe coenuueHue [S], mibo kak 3MA ¢ mpOMEKyTOYHBIM BaJIOM, POJIb
KOTOpOTro urpaer oboiimMa. PazHuia 3akmrouaetcsi JHIIbL B TOM, YTO OOBIYHO TPOMEKYTOUHBIA Ball
cHaOXxaeTcst 3y04UaThIMU BEHIAMU C HApYXHBIM 3allelJICHHEM, a 3/1eChb MPOMEKYTOUYHBII Bal B BHIE
000HMBI UMEET 3yObs C BHYTPEHHUM 3alICIUICHUEM.

CaMbIM yAMBUTEIBHBIM IIPU 3TOM SIBIISIETCS TO, YTO B padoTe [16] mo-npexHeMy yTBEpKAaeTcs,
4to 3yOuaTast Mydra o0najaeT KOMIIEHCUPYIOIIEH CIIOCOOHOCTBIO, «JIJISl YBEJIMYECHUSI KOTOPOH BHITOJTHO
YMEHBIINTH JAJHHY 3y0a», a B padote [8] yTBep:KaaeTcs, 4YTo «KOMIICHCALUS] CMEIIEHUH JOCTUraeTcs 3a
CYET OTHOCHTEJILHOTO TepeMelieHus neraieid My(Qtey. O0a yTBEpKJICHUS COBEPIIEHHO OLIHMOOYHEI,
n6o B mpouecce paboThl arperata pajAuaIbHBIE U YITIOBbIE IEPEMEIICHHUS BAIOB CTHIKYEMbIX MAIlIWH
OCTAalOTCA TOCTOSIHHBIMHU: Bajbl HE «BCIUIBIBAIOT» M HE CAMOLIEHTPUPYIOTCS, WM OOJbLIME 3a30Dbl,
BOIIPEKH yTBepxkAeHUM [18], He ciocoOcTByIOT ynyumeHuto padotsl 3MA. Tlocneanee npeanoxenne
BOOOIIIe HEMPHUEMJIEMO B arperaTax ¢ peBEpCUBHBIM PEKUMOM pabOoTEHI.

BreBonet mo 3MA. IlpuBeneHHbIE pacueThl CBHIETENBCTBYIOT O TOM, YTO KHHEMAaTHKa H
nuHamMuka 3MA m3yyanuch € BechbMa Y3KMX M Maylo 00OCHOBaHHBIX mosummid. Cyns mo Bcemy,
CUUTAJIOCh (M CUMTAETCS ceidac), YTO BBICOKAst TOYHOCTh MU3TOTOBICHUS M YUCTOTa 00pabOTKU pabounx
MOBEPXHOCTEH 3yObeB MY(THI 00ECIIEUYMBAIOT U JIOCTATOYHO BBICOKHE DKCIUTyaTAIlMOHHBIE KauyecTBa
3TOTO BaXKHOT'O JIEMEHTA JIF0OOT0 MOIIHOTO arperara. 9To He COOTBETCTBYET JIEHCTBUTEILHOCTH.

Pasnuunble pacueTHble cxeMbl 3MA, NpeanoKeHHbIE U ONpPENETIEHHA YacTOT U MOZYJeH
BBIHYXKJIAIOIIUX ~ CHJI, OOYCIIOBIIEHHBIX HaiumuneM 3MA, 0a3upyloTcsi Ha  yMO3PUTEIHLHOM
MIPEICTAaBICHNH O KWHEMarWke W auHamMuke 3MA, W moToMy He Jaid HHUKaKWX KOHKPETHBIX U
HEOOXOIUMBIX JUIA TPAaKTUKHU pe3yibTaToB. [IONMBITKM K€ pa3IMyHBIX HCCIEAOBaTeNe OOBSCHUTH
CYLIECTBEHHBIE PACXOXAECHUS TEOPETHUECKUX pE3yNbTaTOB M MMPAKTHUUECKHUX MAAHHBIX TPHUBEIN K
(daHTaCTHYECKHM BBIBOJIaM O CYIIECTBOBaHUM (BOSHUKHOBCHHWH) B 3MA HEBepOsSTHO OOJNBIINX
KO3 PULIMEHTOB TPEHUSI MEXIY 3yObsIMH, 4TO (PU3NUECKH HEBO3MOXKHO.

B nefictButenbHOCTH, MOBBINICHHBIH HarpeB 3MA 00BsSICHSIETCS HE BBICOKHM KO3(QQHUIIMEHTOM
TPEeHMsI, a TIEPEKOCOM H 3aKIIMHUBAHUEM 3yObeB MY(ThI.

VYBenuueHue OOKOBBIX 3a30pOB MEXIYy 3YObsIMU €CTh HaJUIMATHB, KOTOPBIH HENb3sl NPU3HATH
yIauHBIM, H0O 3TO pacUIMpeHHe MOoJIsl JOMyCKa Ha YIIOBOE CMEIIeHHe (Yol MOBOPOTa 3yOheB) 3yObeB
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BTYJIOK BO BIaguHaX 00OWMBI, HempuemieMoe B 3MA ¢ peBepcHBHBIM pexXxuMoM paboTel. C mpyroi
CTOPOHBI, PACHIMPEHHUE OIS IOMyCKa CBOCTO pojia MPHOJIMKEHUE K BBIMIOTHEHUIO YCIOBHS (4).

[IpeamonoxkeHus o SIBICHUM 3aKJIMHUBaHHA 3yObeB B 3MA mosyumsio HaydyHOe OOOCHOBaHHE,
[I0O3TOMY IIPEUIOKEHHbIE aBTOPOM JAHHOW CTAaThU  HETPAJULMOHHBIE PEKOMEHIAIMU IO
KOHCTpyupoBaHuio 3MA mo3Bomsitor ynyumuth BAX arperata, O6narogapsi 3HaUUTEIbHO MEHBILEMY
BIIMSIHUIO PaJAHAIbHOTO U YTIIOBOTO CMEICHUH COeTMHACMBIX BaJlOB HA X AMHAMHUKY.

OO0muit MoaX0a K pacCMOTpeHHI0 KuHeMaTHKH 3MA 1 MmydT ¢ YO MO3BOJISET PacpoOCTPaHUTh
Ha 3MA, BHINIOJHEHHBIE C Y4eTOM ycioBus (4), Bce BBIBOJBI, MTOMydeHHBIE TTpH aHanm3e Mydt ¢ YO.
Pasnuina cocrout numib B ToM, uTo npu Hannuud 3MA cMenieHue BajioB (paguaibHOE MM YIIIOBOE)
JOJDKHO PAacCMaTpUBATHCS KakK YIJIOBOE CMEINEHHE, HEMOCPEICTBEHHO CBA3aHHOE C PpaJUuabHBIM
CMELIECHUEM COCIUHAEMBIX BaJIOB.

B cBsi3u ¢ 3TMM B TexHHUecKuX TpeOoBaHMAX Ha 3MA U arperar B LEJIIOM JOJDKHO 33JaBaThCs
JIUIIB IOIYCTUMOE YTIIOBOE CMEIICHUE; PaIualibHOE K€ CMEIICHUE CIIeyeT PACCUMTHIBATE IO (GopMyIie
(8).

B cBs3M C 3THM MOXHO CUUTATh OJHOW W3 PAaUUOHAIBHBIX KOHCTpYKIHMA 3MA wmydTy,
npemioxkeHuyo B pabore [19,20]. Ota mMydra mMeeT yBEeTMUYCHHBIM AMAMETP BBICTYNOB 3YObEB U
Manyro ux mmpuny. [lannuatuBom eif MoxeT 0bITh 3MA ¢ unciioM 3yObeB, MEHBIINM PacyeTHOTO, YTO
JOCTHUTAETCs ITyTeM paBHOMEPHOTO YIaJleH!sI YaCTH 3yOheB ¢ MOMOIIBIO ppe3epoBaHusl.

3aBUCUMOCTH IUISl OTIPEIENICHHUS 4acTOT BO3AEHCTBUS M MOAYJIEH BBIHYXIAIOIINX CUJI, BIMSHUS
IOrPEIIHOCTEN HM3rOTOBIICHUS HAa JOIYCKAEMOE PaJualibHOE CMEUIEHUWE U T.J., IOJYyYECHHbIE
paHee st My(T C TUCKPETHBIM YHCIOM YD, MOJIHOCTHIO IPUMEHUMBI B 3SMA.

BoiBoabl. OO111e BEIBOABI U PEKOMEHIAIIMHU CIIEAYIOIIUE:

1. Anamu3 pa3nuyHbIX TUIOB My(]T, BKIOYass MyQTbl C JAUCKPETHBIM YHCIIOM
TaHTeHIambHoro Aedopmupyembix Y3 u 3MA, nokasain, 4To BUOPOAKTUBHOCTh arperara BO
MHOIOM 3aBHCHUT OT HOJATIMBOCTH YD HCHOIB3YeMBIX MYy(]T, cpelu KOTOpBIX Hambosee
KECTKUMU B OITOM OTHOLICHUM SBIISIFOTCS 3yOuaTble My(QThl, oONajaroliue, OJHAKO, U
HauOoJbIIeH HArPY30YHOU CIIOCOOHOCTBIO.

2. llpumenenue k MydpTam MamMHHbIX arperatoB (MMA) Takux NOHATUH, Kak
«KOMIIEHCUPYIOLIAs CIIOCOOHOCTBY, «KOMIIEHCAUs JUHAMHYECKHUX Harpy3oK»,
«KOMITEHCAIIMOHHASL JKECTKOCThY» U T.I., BCTPEUAIOIINUXCS JaK€ B COBPEMEHHBIX TEXHUYECKHUX
JOKYMEHTaX M y4eOHBIX OCOOUSX IO JETalsiM MAIIHH, SBJISETCS HE TOJIBKO HEPaBOMEPHBIM,
TEXHUYECKH  HEBEPHbIM, HO U  JC30PUEHTUPYIOIIMM  JUII  KOHCTPYKTOPOB  H
9KCILTYyaTallMOHHUKOB MAalllMH U arperaTos.

3. Myl SBISIOTCS 3JIEMEHTAMH Pa3IMYHbIX arperaTtoB, YTO 3aCTaBIISIET YUYUTHIBATH UX
OTPULIATENILHOE BIMSHUE HAa BUOpPAIMOHHBIE XapaKTEPUCTUKU MAIIMHBI U arperara B IEJIOM.
Jlasxe BBICOKOTOYHOE IIEHTPUPOBAHME COEIUHSEMBIX BAJOB MAIMH HE CHAcaeT arperar oT
MOBBIIIEHHBIX BUOpaIuii, ecmu He cobmogaercss ycioBue (2), 4To ObUIO HKCHEPUMEHTAIBHO
MOATBEPKIeHO B paboTax [1,3], Ho 6e3 3HaHUS STOTO yCIOBHUS.

4. TlorpemHoCTH M3rOTOBJIEHUS COMPATaeMbIX AeTaneid My(Thl SBIAIOTCS MPUYUHON
MOSIBJICHUSI BBIHYXIAIOIIUX CUJI, JEHCTBYIOIIUX C YAaCTOTaMH, KPaTHBIMHU YacTOTE BpaIleHHs
coeMHAEeMBIX BayioB. [loaToMy My(dThl ¢ TaHreHIMaTbHO JePopMHUpPYEeMBIMH YO cleayer
MPU3HATh HEYAAUYHBIMU U O€CTIEPCIIEKTUBHBIMH.

5. /luHamMH4YecKHe CBOMCTBA COECOUHSEMBIX BaJOB C YYETOM aMOPTH3ALUU CTBHIKYEMBIX
MalIlH arperara o0yciIOBIMBAIOT MOSABIEHUE JOTOJIHUTEILHON BBIHYX/IAIOMIEH CUJIbl, MOAYJIb
KOTOpOH |P§|: 0,5C, ey, TIE - JIWHAMHWYECKOE palvaIbHOE CMEIIEHWE, WIN PasHOCTh

aMIUTUTY/]T BEIHYK/IEHHBIX KOJIEOAHWY KOHIIOB COSTMHSIEMBIX BAJIOB.
Jlannast cumia, AeMCTBYIOMAs ¢ YaCTOTOW , NEHCTBUTENBHO SIBISETCS O€3BIHEPIIMOHHOM,

YTO COBMAJAECT C OJHUM W3 BBIBOJOB PabOTHI [5], HO €e MOIyJbh 3aBUCUT OT MAacChl POTOpa,
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YaCTOThI €TI0 BpalllCHUA W MAapaMCTPOB aMOPTU3AllMU CTBIKYCMbBIX MAlllMH arperara, Tak Kak
OHHU OIIPCACIIAIOT 3HAYCHUC E4.

Cnucoxk aureparypbl

1. Jluncman C.MU., My3ssika A.T., Jluncman B.C. IlpenynpexneHue u yCTpaHEHHUE
BUOpauuii poropHbix MamnH. Kues. Texnuka. 1968, 196 c.
2. 'apumaroB H.X. K pacyery KoOMIEHCHpYIOUmIEH CIIOCOOHOCTH yNpyrod MyQThl ¢

TAQHTCHIMAJIBHBIM  PACIOJOKECHUEM  COCAMHUTENIBHBIX  TaibleB.  XHUMHYECKOE
MamuHocTpoenue, 1972, Ne 2. C.8-10.

3. JxanaxmenoB A.X. ®usmko-croxacruyeckoe TpubomonenupoBanue. — baky: Dim,
1988. 152 c.

4. AcnanoB 3.1O., I'acannu P.K. OnTumuzanus TEXHOJOTMYECKHX IMapaMEeTPOB B LEIAX
MOBBIIIEHUS paboTociocoOHOCTH peaykTopa. BecTHuk mammuocTpoenus. Ne 11. 2017.

5. Aslanov Z.Y. MDB o6lkalorinin milli standartlagdirma sistemlorinin beynslxalq talablors
uygun inkisafi. Azoraycan Miihondislik Akademiyasinin xabaorlori. Baki-2017, cild 9,
Ne3, soh.31-39.

6. Kimokun WM. Bopwsba ¢ nrymom u 3BYKOBO# BuOpanuei Ha cynax. JI.: CymoctpoeHue.
1971. 416 c.

7. OmumnueB B.M. O BiuMsHUM PaCHEHTPOBOK HA BUOPALMIO MHOTOOIIOPHOTO POTOpA.
Tp.IUKTH um. N.N.ITonzynosa. JI. 1972. Beimn.115. ¢.28-42.

8. ITomsakoB B.C., bap6am W.Jl. DkcrnepuMeHTanpHOE HCCenoBaHue ynpyrux my¢t. Tp.
JIIIA um. M.M.Kanununa. JI.: 1962. Ne 219. C.140-152.

9. Ilonsxkos B.C., bap6am N./[. MccnenoBanne AMHAMUYECKUX CBOMCTB YHNPYrux MyQr.
Tp.JIIIN nm. M.M.Kannnuna. JI.: 1964. Ne 236. C.23-31.

10. Psxosckuit O.A., UBanoB C.C. CnpaBounuk no mydtam. JI.: [lonmurexuuka. 1991. 384
c.

11. Mammnoctpoenue. Duuuknoneaus B 40 1. T.IV-1. leranun mamun. KoHcTpykTrBHAs
npoyHocTh. Tpenmwe, wu3Hoc, cma3ka. Ilom o6m.pen. J[.H.PemeroBa. M.:
Marmmnoctpoenue. 1995. 864 c.

12. Mopo3os b.A. KomneHncupyromnye cBoicTBa COEAMHUTENBHBIX MydT. M.: Mamrus.
[Ipokarusie cransl (HHUUTMAIL). Beimn. 6. C.124-172.

13. KapmanonoB A.®. CoenunutenbHble ycrpoiicTtBa BanoB. M.: CeepanoBck. Mamrus.
1962. 88 c.

14. Kyrenp P.B. CpaBHuTenpHas  OLIEHKAa COEQUHMTENbHBIX My(dT. BecTHHK
MamumHocTpoeHus. 1972, Ne 7. C.9-13.

15. I'poxoBckuii /[.B. BiusHue ommOOK HM3rOTOBJIEHUS M MOHTaXa YHOPYTux MyQpT Ha
JUHAMUKY CTBIKYEMBIX BaJIOB. BecTHrk MammHocTpoenus. 1985. Ne 11. C. 33-37.

16. I'poxoBckmit JI.B. MydrTa MammHHOrO arperara Kak HCTOYHUK €ro IOBBIIICHHOM

BUOpoakTUBHOCTH. BecTHrk mammHocTpoenus. 2001. Ne 8. C. 3-8.

17. I'poxoBckuii /I.B. TouHOCTh M3roTOBIEHUS U COOpKM My(THI arperara Kak OJHO W3

CPEICTB MOBBIIEHUS €ro HaaeXHOCTH. CO.Tp.MeXIyHap.KOH(}. «AKTyaJabHbIe NMPOOIEMbI

HA/IeKHOCTH TEXHOJOTHUECKUX, SHEPIeTHUECKUX M TPAHCHOPTHBIX MaIIHH» (25-27 HOsA0ps

2003 r., r.Camapa, CamI'Y). M.: Mammnaoctpoenue, 2003. T.I. ¢.215-217.

18. I'poxoBckmit JI.B. OcobenHocTH paboOThl M KOHCTPYUPOBAHHMS 3yOdaThIX My(QT

arperatoB. BectHuk mammnoctpoernn. 2005. Ne 2. C.8-12.

19. Penykropsl 5sHeprernuyeckux wmamuH. CrpaBounuk. b.A.banamos, P.P.I'amsnep,

JL.IL.T'apkaBu u nap. [Tox obmr.pen. F0.A.Jlepxasua. JI.: Mammnoctpoenne. 1985. 232 c.

122



Elmi asorlor, Mexanika Scientific works, Mechanics, 2018, N2

20. Ye S. G., Zhang J. H., Xu B., Song W., Zhu S. Q. A Hybrid Lumped Parameters/Finite
Element/Boundary Element Model to Predict the Vibroacoustic Characteristics of an Axial
Piston Pump // Shock and Vibration. 2017.

References.

1. Lipsman S.I, Muzyka A.T., Lipsman V.S. Preduprezhdenie i ustranenie vibracij rotornyh
mashin. Kiev. Tehnika. 1968, 196 s.

2. Gafiatov N.H. K raschetu kompensirujushhej sposobnosti uprugoj mufty s tangencial'nym
raspolozheniem soedinitel' nyh pal'cev. Himicheskoe mashinostroenie, 1972, Ne 2. S.8-10.

3. Dzhanahmedov A.H. Fiziko-stohasticheskoe tribomodelirovanie. — Baku.: Jelm, 1988. — 152 s.
4. Aslanov Z.Ju., Gasanli R.K. Optimizacija tehnologicheskih parametrov v celjah povyshenija
rabotosposobnosti reduktora. Vestnik mashinostroenija. Ne 11. 2017.

5. Aslanov Z.Y. MDB o6lkalorinin milli standartlagdirma sistemlorinin beynoalxalq toloblora uygun
inkisafi. Azoraycan Miihondislik Akademiyasinin xabarlori. Baki-2017, cild 9, Ne3, soh.31-39

6. Kljukin LI. Bor'ba s shumom i zvukovoj vibraciej na sudah. L.: Sudostroenie. 1971. 416 s.

7. Olimpiev V.I. O vlijanii rascentrovok na vibraciju mnogoopornogo rotora. Tr.CKTI im.
L.I.Polzunova. L. 1972. Vyp.115. 5.28-42.

8. Poljakov V.S., Barbash LD. Jeksperimental'noe issledovanie uprugih muft. Tr. LPI im.
M.ILKalinina. L.: 1962. Ne 219. S.140-152.

9. Poljakov V.S., Barbash LD. Issledovanie dinamicheskih svojstv uprugih muft. Tr.LPI im.
M.LLKalinina. L.: 1964. Ne 236. S.23-31.

10. Rjahovskij O.A., Ivanov S.S. Spravochnik po muftam. L.: Politehnika. 1991. 384 s.

11. Mashinostroenie. Jenciklopedija v 40 t. T.IV-I. Detali mashin. Konstruktivnaja prochnost'.
Trenie, iznos, smazka. Pod obshh.red. D.N.Reshetova. M.: Mashinostroenie. 1995. 864 s.

12. Morozov B.A. Kompensirujushhie svojstva soedinitel'nyh muft. M.: Mashgiz. Prokatnye stany
(CNIITMAShH). Vyp. 6. S.124-172.

13. Karmadonov A.F. Soedinitel'nye ustrojstva valov. M.: Sverdlovsk. Mashgiz. 1962. 88 s.

14. Kugel' R.V. Sravnitel'naja ocenka soedinitel'nyh muft. Vestnik mashinostroenija. 1972. Ne 7.
S.9-13.

15. Grohovskij D.V. Vlijanie oshibok izgotovlenija i montazha uprugih muft na dinamiku
stykuemyh valov. Vestnik mashinostroenija. 1985. Ne 11. S. 33-37.

16. Grohovskij D.V. Mufta mashinnogo agregata kak istochnik ego povyshennoj vibroaktivnosti.
Vestnik mashinostroenija. 2001. Ne 8. S. 3-8.

17. Grohovskij D.V. Tochnost' izgotovlenija i sborki mufty agregata kak odno iz sredstv
povyshenija ego nadezhnosti. Sb.tr.mezhdunar.konf. «Aktualnye problemy nadezhnosti
tehnologicheskih, jenergeticheskih i transportnyh mashin» (25-27 nojabrja 2003 g., g.Samara,
SamGU). M.: Mashinostroenie, 2003. T.I. s.215-217.

18. Grohovskij D.V. Osobennosti raboty i konstruirovanija zubchatyh muft agregatov. Vestnik
mashinostroenii. 2005. Ne 2. S.8-12.

19. Reduktory jenergeticheskih mashin. Spravochnik. Balashov B.A., Gal'per R.R., Garkavi L.P. i
dr. Pod obshh.red. Derzhavca Ju.A.. L.: Mashinostroenie. 1985. 232 s.

20. Ye S. G., Zhang J. H., Xu B., Song W., Zhu S. Q. A Hybrid Lumped Parameters/Finite
Element/Boundary Element Model to Predict the Vibroacoustic Characteristics of an Axial Piston
Pump // Shock and Vibration. 2017.

Redaksiyaya daxil olma/Received 11.04.2018
Capa gabul olunma/Accepted for publication 11.05.2018

123



Elmi asorlor, Mexanika Scientific works, Mechanics, 2018, N2

CBOBOJHBIE KOJIEBAHUSA TTOAIIOPHBIX CTEH, COCTABJIEHHBIX U3
HOAKPEIIVIEHHBIX TPOAOJIBHBIMU PEBPAMU OPTOTPOITHBIX
OUJINMHAPUYECKUX OBOJIOYEK, KOHTAKTUPYIOILIUX C BA3KOYIIPYT UM
I'PYHTOM

I'anneB Juaram Ceiidenaun- kaHauaaT TEXHUIECKUX HaYK, kadeapa TpaHCIOPTHOTO CTPOUTENHCTBA
Y OpraHU3aLUH JOPOKHOTO IBIKEHHS, A3epOaliKaHCKII apXUTEKTYPHO-CTPOUTEIIBHBIH
yHHuBepcuTeT, qanidilgem @ gmail.com

AHHoTanus. [lng pa3BUTHS COBPEMEHHOTO CTPOUTENBCTBA TpPeOyeTcsl NPHUMEHEHHE pa3INYHBIX
KOHCTPYKIUH CIOKHOH (popMmbl. OCHOBHOE HAIIpaBIEHHE AEATEIBHOCTH KOHCTPYKTOpA JOJDKHO OBITH
OpPHEHTHUPOBAHO Ha CO3JaHHE Y(PQPEKTHBHBIX YCTAHOBOK U, KaK CJICACTBHE, MOBBHIIICHHE KayecTBa.
[IpuHuMas 3Ty HICI0 B KaUeCTBE OCHOBBI, BBIIBUTACTCS pa3padOTKa HOBBIX KOHCTPYKLHUI M CO3IaHHE
METOJIOB MX pacyera. [loAmopHbIe CTEHBI IMMPOKO HCIOJIB3YIOTCS B TPAHCIOPTHOM CTPOMTEIIHCTBE.
Bonpmoe 3HaueHne MMeEEeT M3rOTOBJICHUE U IMPUMEHCHUE HOBBIX KOHCprKIIHfI, O6GCHC‘II/IB3IOHH/IX ux
MMPOYHOCTE U yCTOﬁ‘IHBOCTB 3a CUCT COKpallCHHA HOTpe6JICHI/ISI MaTepHraioB, HMCIOJb3YCMbIX Ha
BBICOTHBIX TTOIMOPHBIX CTeHKaX. OCHOBBI MOJIIOPHBIX CTEH COCTABIAIOT 00EACHHBIE IIMIMHAPUICCKUE
00O0JIOYKH  OTKpPHITOrO Mpodmirsd. 3aMEeHOH MAaCCHBHBIX ITOJMNOPHBIX CTEH Ha TOHKOCTECHHBIC 000JI0YKU
noiyvyaercss mycTtas cuctema. Jlns oOecredeHus: yCTOWYMBOCTH STOH CHUCTEMBI IYCThIE 4YacTH
3alOJHSAIOTCS TPYHTOM, 4YTO TPHBOJUT K ODKOHOMHHU OeToHA.YuuThIBas, 4To AsepOaiikaHcKas
PecrryOnmka HaxomWTcs B aKTHBHOW CEHCMHUYECKOH 30HE, pacdeT COOCTBEHHBIX KOJeOaHWH U
HAXOXXICHUE PE30HAHCHBIX YACTOT TAaKWX KOHCTPYKIHMA HMeeT OONbIIOe MPaKTHYECKOe 3HaueHHe.
Hacrosimass paGora mocBsimieHa HMCCIEAOBAHMIO OJHOW W3  JUHAMHYECKHX MPOYHOCTHBIX
XapaKTePUCTUK-9aCTOTHl COOCTBEHHBIX KOJEOAHMI IOMINOPHONH CTEHKH, COCTOSIIEH W3 JBYX
OPTOTPOIIHBIX HWJIMHIPUYECKUX OO0O0JIOYEK, 3aMOJHEHHBIX BS3KOYNPYTHM TPYHTOM H YCHJIEHHBIX
AUCKPETHO pacrpeACJICHHBIMA IMIPOJOJIBHBIMU CTCPIKHAMMU. I/ICHOJ'ILEBYSI BapI/IaHPIOHBIﬁ ITPUHIHAIL
I'amunbrona-OCcTporpagckoro isi HaXOXKACHUS 4YacTOT KOJeOaHWH MOAMOPHBIX CTEHOK IOCTPOEHO
YaCTOTHOE YpaBHEHHWE, HaW/IEHbI €ro KOPHH W M3YYeHbl BIHMSHHA (U3HMYECKUX M T'€OMETPHYECKUX
MapaMeTpoB, XapaKTEPU3YIOIIUX CHCTEMY.

KiroueBble cjioBa: OpPTOTPOIHBIC MHJIUHAPHUYCCKAE OOOJIOYKH, MPHHIIMII BapHallMH, CBOOOHBIC
KoneOaHus, MOTCHIMAJIbHBIE JHEPIUH, KWHETHYECKHE SHEPTUH, MPOJOJbHBIE pedpa, BSI3KOYNpPYyrHid

TPYHT.

WRESTLING STARS OF THE CALL WRAPPE OF THE ORTHOTROP CYLINDRICAL
WRESTLING WITH THE NUMBER OF CHRISTMAS

Qaniyev Dilqgam Seyfaddin oglu- PhD in technical sciences, department of Transport Construction and
traffic management, Azerbaijan University of Architecture and Construction ganidilgem@ gmail.com

Abstract. In the presented article, the orthotropic reinforced corrugated boil-shaped coronal artery is
devoted to the finding of specific dance frequencies, one of the dynamic hardness characteristics of the
reference wall, consisting of two cylindrical shells. Based on the Hamilton-Ostrogradski variation
principle, using the contact conditions, the frequency equation was found to find the dance frequency of
the reference wall, roots were found and the effects of physical and geometric parameters of the system
were studied. The Pasternak model was used to consider the impact of the ground. It has been assumed
that the ribs are tightly attached to the cylindrical bark. The results of the calculations are given in the
form of graphs as the dependence of the frequency parameter on the angle and relative length of the
cover.

Key words: orthotropic cylindrical bark, variation principle, free dance, potential energy, longitudinal
ribs, coarse-elastic ground, kinetic energy.

Crenmyer OTMETUTB, YTO B cBOMX paborax Ceiidymnaesa [1-5] Obutn perieHs npoOi1eMbl COSAMHEHUS
BOTHYTBIX 00O0JIOYEK C KOHTYPHBIMH KOHCTpYKUUsMHU. IlocTpoeHsl perreHus andQepeHranbHbIX
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YpaBHEHWH MOMEHTHOW T€OPHH BOTHYTHIX 00O0JIOYEK MPU MPOM3BOIBHBIX TPAHUYHBIX YCIOBHX, OBLIH
pelIeHbl pa3auyHble 3aJa4yd JUIs pa3lu4HbIX COelMHEHHH. B kadyecTBe MpUMeEpOB MOXHO MPHUBECTH
IUTACTUHBI U 00OJIOYKH, MOBPEKICHHBIC MPSIMOYTOJBHBIM OTBEPCTHEM, OPTOTOHAIBHBIC PEHIeTYATHIC
pebpucTeie 00OJIOYKHM W TIIACTHHBI, PENICHHWE 3a]ad CO CMEIIaHHBIMHA TPaHUYHBIMH YCIOBUSMHU B
koHtype. B [6] JI. M. EMenpsHOB paccMOTpesl OCHOBaHHE YCTOMYMBOCTH TJIyOOKHX OMOp B
MIPOCTPAHCTBEHHON cucTeMe. B pacueTax, MOMHMO HOPMAaJbHBIX, KacaTENbHBIX JABIECHUI TpPYHTa,
TaKkK€ YYHATHIBAIACH pEakius Ha JHE. B OONBIIMHCTBE CllydaeB NPHUBOIATCS IpaBHIIa pacdera
HEKOTOPBIX OIOP, CBSI3aHHBIX C SKOPSAMU. BBUIO MOKAa3aHO, YTO pe3yJbTaThl pacyeTOB HE3aBUCUMBI IO
YIPYTUM XapaKTepUCTHKaM TPYHTa U YTO MO>KHO UTHOPHUPOBATH BIMSHUE TAHTEHIIMAIBHOTO CIIO)KEHUS
Y JaBJICHUS B HIDKHEH YacTH peakIuHu TpyHTa. AHaIN3 yCTOMYMBOCTH W CBOOOTHOW BHOpammu
(hYHKIIMOHATBHO TPAAyMPOBAHHBIX [WIMHIPUYECKUX O000J0YEK, MOJBEPTrHYTHIX TEMIEPaTypHOMY
IPaHUYHOMY YCJIOBHIO TIPOBEACH B pabote . B pabore [8] u3yyanuch cratudeckue acopmaiuu

TOATIOPHBIX CTEHOK MPOCTPAHCTBEHHO-CTPOUTETBHBIX KOHCTPYKIIUH, 00pa30BaHHBIX
WJIMHAPHYECKUME 000JI0YKaMHU M3 M30TPOIHOTro Marepuaia. B [9] maH aHanm3 moINOPHBIX CTEHOK,
coCToAIIUX U3 HHHHHI[pH‘-ICCKOﬁ O6OHO‘IKI/I n3 3 HU30TPOINHBIX MAaTCPpHUAJIOB B IINIOCKOM COCTOSAHUH
nedopmarn. PemreHne 3amauM  CBOAWIOCH K PEMICHUIO OOBIKHOBEHHBIX AU QepeHIHATbHBIX
ypaBHeHHH u moctpoeHo perienne. Crarbst [10] Obwia mocBsieHa pa3pabOTKe METOMUKH pacdera
UWINHAPHYECKUX 000JOYEK M3 M30TPOIHOIO MaTepuaja C Y4eToM paboThl TPYyHTA NPU CKATHH U
CKOJIbXKEHUH B KOHTAKTHOM IOBCPXHOCTH. PacueTsl n HCCJIICA0BaHu IMMPOBCACHBI HA OCHOBE MOMEHTHOM
TEOPUH IWIMHAPUYECKUX O000J0YeK. AHaIM3 BBHIOJHEHHBIX pPa0OT TIOKa3bIBAIOT, 4TO IIPH
CTPOUTECIILCTBE MOAINOPHLIX CTCHOK IMOAKPCIUICHHBIC HUJIUHAPUYICCKUC O6OJIO‘IKI/I HE HUCIIOJb30BAJIUCh U
CBOMCTBO I'PYHTA HE YUUTHIBAIOCH.

Pucynok 1. Cxema ycuieHHOH NPOJIOJIbHBIMU peOpamMy TIOATIOPHON CTEHKH, BBIIOIHEHHOH 13
COCJIMHEHUSI IBYX OPTOTPOIHBIX MUJIHHAPUIECKUX 000I0UEK

Hacrosiimast paboTa MOCBSIIIEHAa HCCIIEJAOBAHHUIO OJHOW W3 JMHAMHYECKUX MPOYHOCTHBIX
XapaKTepPUCTUK- COOCTBEHHBIX KOJIEOAHWMI TOAOPHON CTEHKH, COCTOSAIIEH W3 JBYX 3allOJIHEHHBIX
TPYHTOM OpPTOTPONHBIX IHMIMHAPUYECKHX OO0OJOYEK, YCHJICHHBIX IUCKPETHO pacipeaeeHHbIMU
OpoAoJIbHBIME  peOpamu. HMcnonp3ys mnpuHOMI Bapuanuu | amunbToHa-OCTpOrpajcKkoro, s
HaXO0XJIEHUS YacTOT KOJ€OaHWH IMOAMOPHBIX CTEHOK IMOCTPOCHO YAaCTOTHOE ypaBHEHHE M H3YYECHO
MOBEJCHNE KOPHEH ATOTr0 ypaBHEHUS] B 3aBUCHMOCTU OT (PM3MUECKUX U T€OMETPHUECKUX MapaMeTpOB,
XapaKTEPU3YIOIIUX CUCTEMY.

IlocranoBka 3agaum. Ui [OpUMEHEHUMM  BapHallMOHHOIO  NpuHUMNA l'aMuiapTOHA-
OcTporpaackoro 3amuiieM NOTEHIIHAIbHYI0 M KHHETUYECKYI0 SHEPTHH MWIMHIPHYECKHX 000JI0YeK
[12]:
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ou; W, ou,
{blli( Ij _2(b11i+b12|) —+

R ox

2 2
0+ 20D 22 S ) 2l b e S 2 T O

2\ 00 R? 00 2R ox 06
au Y o8 169 au
b +b | — | +Db — dxdé 1
6o R2 (aa] “'(6x) R ox aa} W
au, 09 ow Y
+| — | |dxdy.
| () () e

3nece | =1 mepBoe wmmMHEpHUYeckoe pebpo, COCTABISIONIEE MOATIOPHBIE CTeHKH, | =2
COOTBETCTBYET BTOPOMY LIMJIMHAPHYECKOMY PeOpy, COCTABISAIOLIEMY yAEpKUBAIOIUe CTeHKH (puc.l);

U; ,19i ,W; sBasioTcs cmemienus peoep, Ri ’hi SBIISTIOTCS PaglyCcaMU W TOJIIWHOW IMIMHAPUIECKIX
000JI0YEK, bl lis bzzi s b12i . b66i SBIISTIFOTCS. OCHOBHBIM MOJTIyJIEM YIIPYTOCTA OPTOTPOITHOTO MaTepraia u

E,,E,jmMonyns ynpyroctn B mampasnenun oceil koopmmmar, Vii,V,; -koddduument Ilyaccoua,
S b En . VB _ viE

> Mogj = > Vi =

BBIPOKEHHBIH creayonmm obpasom: b, = 1
—V.V..
17 2i

l=v,vy l=vyvy  1=vvy,

S;-mpencrapiger Cco0OM MOBEPXHOCTh LMIMHIPHYECKAX O00O0J0YEK, COCTABISIOIIMX IOAIOPHBIC
CTEHKHU.

Bausaue T'PyHTa Ha HOUIMHAPHUYCCKHUC 000JI0UKH 3aMEHSETCS BHEIIHUMHU CUJIAMU qu >qyi ’qu .

Pa60Ta, BBITIOJIHAAEMAsl OTUMU CUJIaMU ITPU CMCIICHHUU TOYCK TOKPBITHUS,

14
A= —J; J; (Gt + qoi; + qzyw;)dxd; (2)

3anuiieM TOJHYIO SHEPIHIO NPOIOIBHBIX pedep, HCMOJb3yeMbIX B ycunenuu [11]:

X oy ow, ) 29, Y o0\
kz%.[ Elek|£ ak) Eki‘]yki(aTzl(] +Eki‘]zki( axsz +Gki‘]1<pk1' —a;k dx +

1

2
aukl algki ? a\Nki ’ ‘Jkai a¢kai
[

C‘lI/ITaeTCﬂ, YTO YCJIOBHA KCCTKOI'O KOHTAKTa MCKAY 000JI0YKOHU U CTCPIKHAMU
YAOBJICTBOPCHBI:

U, (X)=u (X’ Yii ) +ho, (X’ Yii )’ G (X) = 19(X’ Yii ) +ho, (X’ Yii ),
4)

Wki (X) = W(X, yki ),¢ki (X) = ¢1(X’ yki)a (Dkai(X) = (DZ(X’ yki);
B Bepaxkenusx (3), (4) =1 COOTBETCTBYET TEPBOM MIIMHAPUIECKON 000JIOUKe, =2 BTOpPOI
HWIMHIPUYECKOW O00O0JOYKE, COCTaBISIONICH IMOAIOPHEBIE CTEHKH, SIBJISIFOTCS.  CMEILICHHS
TOYEK CTEPKHEH, MCIOJIb3YEMBIX MPH MOJAKPEIVICHUH,  SBJISIFOTCS IUIOIIAIH IONEPEYHBIX CeUeHM k
- Or0 CTEPIKHS, MPHUKPEIUICHHOTO K 000JI0YKE B HAIPaBIEHUH 00pa3yIoIIeH, SIBIISTFOTCS. MOJTYJIEM
YOPYTOCTH NMPH PACTKEHUH K - Oro  CTEPIKHS, MPUKPEILUICHHOIO K IMJIHHIPHYECKOH 000JI04YKe B
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HanpaBJIeHUM 00pasyromien, [yyifzx: ABIAIOTCA MOMeHTamu uHepuun k- oro CTEPKHS
OTHOCHTENBHO OCH, MPOXOIAIICH 4Yepe3 HEHTP THKECTH IIONEPEYHOTO  CEHYCHUS, [ipiiABIAIOTCS
MOMCHTaMHU WHEPIIUU MPU KPYUCHUHU K - OTO  CTEPXKHS , t- BpeMs, X ; MPEACTaBIsieT COO0H KOJIMYECTBO
CTepyHeil, HCTIONB3yeMBIX B MOJKpEIUIennH, H,L.- paccTosHme oT k - OT0  CTEpXHS 110 TIOBEPXHOCTH
HWIMHIPUYECKOW OO0OJIOYKH, p; —SABISICTCA IUIOTHOCTh Martepuasia k - oro CTEpXKHEH,
¢ki(x)’¢Kph(X) SIBIIIIOTCS YIJIAMUA TIOBOPOTa M KPYYCHHs IOTNEPEYHOTO CEUCHUS KOJblla, Yepes

CMEILEHHUST 000I0UKHU BBIPpA’Kar0TCs CICAYIOUM 06pa30M:

ow 9
¢kpki(x) :(DZ(X’ y|) == E-FE

B pesynbraTe noiydaem MojHyIO 3HEPTHIO CUCTEMBI B BHIIE:

H:Zz:(Gi+Ki+Hi+Ai). 5)

i=l

Y=Yi

Bremnue cumibl qu’qyi’qu 000JIOUKH, JCHCTBYIOIIME HA [MJIMHIPUYECKAE OOOJOYKH U

coJieprKaliyecs B BeIpaxkeHUH (2), OyAayT B3THI B BUJE:

t
qxi = qyi :O; qzl = klwl —J.F(I—T)Wl(f)d’[;
0

2 2 t
q,, =k,w, —k. aa)‘("f + aay"‘z’z ~[r(t=c)w,(z)dr:r@ = Ae ™
0

(6)

o |/0 .
3nech g, |% , ksl , ksz KO3 PULIHEHTHI )KECTKOCTEH TPyHTa IPU CXKATHU U CABHTE.

K Beipaxxenusm (2) u (5) noOaBisfOTCS KOHTAaKTHBIE M TpaHU4YHbIE ycinoBus. llpeamonoxum, yTo
HWIMHApHYecKas 000JI04Ka yIPYro CBsi3aHa, TO €CTh B KOHTAKTE, YCIOBHUS

400 = 520,07 0], = W), o3

0 (%) =), w(x)  _2%(x)

= =2 @
y;=0
1 OX ¥1=0 28 y2=0

BBIITOJTHCHBI.
HpI/IHSITO CUNTaTh, YTO HMUIIMHAPUYICCKUC 000JIOUKH HaACKHO 3aKPCIIJICHBI Ha HCAJIbHBIX )ma(bparMax

T
mamuanax X =0 u X =@, u na kpasx ((9i = 7 ) 3TOT pa3 TpaHUYHBIE YCIOBHS BBIPAXKAIOTCS KaK:

UiZO,WiZO, T1:O, MIZO (8)
3)1605 Tl . M 1 ¢ujia ¥ MOMCHT, ,Z[eﬁCTByIOH.[PIe Ha IOoINepEeYHOE CCUCHUEC HI/IHI/IHZ[pI/I‘leCKOﬁ 000JIOUKH.

Hcnonp3yst ycmoBue crarmoHapHOCTH OcTporpagckoro-I'aMuiisToHa, Ompenessonee Kojaebanme
MOJAIIOPHBIX CTEHOK, CO37[aBacMbIX COCJUHEHHEM IIWIIMHAPUYECKHX O00J0YeK, MOXKHO IOJIYYUTh

ypaBHeHI/Ie YqaCTOThI
MW =0. 9)
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4

3nece W = _[Hdt neiicrue Iammnsrona. Ecim B paenctee OW =0 Bemonuuts  omeparimio
t

BapHalli ¥ YIUTHIBASI, YTO BapHAIIH &Il , 09, 5N1 IIPOM3BOJIHHBI HE3aBUCHUMBIE, /TSI HAXOXKICHUS

4acTOT CBOOOJHBIX KOJICOAHUH TOIMOPHBIX CTEHOK, MOJYYEHHBIX COSAWHEHHEM LWJIMHAPHYECKHX
000J109€K, AMHAMUYECKH KOHTAKTHPYIOUIMX C TPYHTOM, IIOJIy4aeM YypaBHEHHE YacTOThL. Takum
o0pa3oM, peuieHue MnpodaemMbl KoJIeOaHWH TIOANOPHBIX CTEHOK, IIOJYyYEHHBIMU COEAMHEHHEM
UWINHAPHYECKUX 000JI0UeK, TUHAMUYECKH KOHTAKTHPYIOIIUX C TPYHTOM, CBOAUTCS K COBMECTHOMY
WHTETPUPOBAHUIO TIOJTHOM SHEPTUHM KOHCTPYKIMH (5) MpH KOHTaKTHBIX (7), TpaHUYHBIX yCIOBUSX (8).
Pemienne 3amauum 0 cOOCTBEHHBIX KoJieOaHUSIX 000/104ku. CMelleHHe TOYEK LMIMHAPHUYCCKUX
000JI0YEK UIIEM B BUJC:
u; = ug;sin y& (cosnd; + sinnd,)sinw, t;

B; = Oy cosyE(cosnd; + sinn,)sinwty (10)
w; = wy;sin y& (cosnf; + sinné,)sinw, t;

X
3mech u0i'90i , W,); HeU3BECTHbIC KOHCTAHTHI, E=—, t,=wut, y,n= 2K + 1 spasrores
a

BOJIHOBBIMH YHUCIIAMH  IHJIMHIPUYECKON OO0OJOYKH B HAmNpaBlICHHHM OO0pasymoomeil u KpPyroBoro
Yi 3z
HAaIpaBICHUs Qi =—0< l9i <——. Korma 53TM yCIOBHA BBINOJHSIOTCS, HA TPAHHIE

RY/4
0— — —— YCJIOBHA IIAPHUPHOT'O COCOIUHCHUS 6 OYVT YOIOBJICTBOPCHEI.
i y pHUD YAYT Y, p

Honcrasnss pemenus (10) B (5), yuurbiBas ycioBus koHTakTa (7) u Bblpaxenue (10), BbIpaxkas
koHcTaHThl U5 , 1902, Wy, koncrantamu U, 1901, Wy, ans nonHoit sHepruu (5), mHoilyyaem
HOJIMHOM BTOPOTo nopsjxa 1o koucrauram Uy, , 1901 s Wop:

_ 2 2 2
= &11“01 + é’zz‘gm + ‘>33W01 + (>44U011901 + é’ssumwm + 66'901W01

ITockonbKy BbIpakeHUs K03()(HUIUEHTOB ¢11’¢22’¢33’¢44’¢55’¢66 IPOMO3JIKM, MBI HUX HeE
HPHUBOJUM.

Ecmu ™Mbl GyzmeM BapbupoBaTh Bhipakenme |1 1o korcramTtam Upss 1901, Wy, ¥ mpupaBHUBATH

KO3 PUIMEHTHl HE3aBUCHMBIX BapHalUil K HYJIO, Mbl IOJYYHM CJICAYIOIIYI0 CUCTEMY OJHOPOIHBIX

anredpanveckux ypaBHEHUH
2(>11u01 + (>44‘901 +PssWy, =0

1o + 20,9, + QW =0 (11
5sUor + Py + 20550y, =0
[Tockonpky cuctema (11) sBnsieTcss cMCTeMOW JTMHEWHBIX OJHOPOIHBIX aNreOpanydecKux ypaBHEHHH,

HCO6XO,E[I/IMBIM U J0CTAaTOYHBIM YCJIIOBHEM CYHICCTBOBAHHA €€ HCHYJIICBOI'O PCHICHUA ABJISCTCA
PaB€HCTBO €ro TIJIaBHOTO OIIPCACIUTEIIA HYIIIO. B pPE3YIbTATE IIOJIYyYaEM CICAYIOUICE YaCTOTHOC

ypaBHEHHE
2(>11 (>44 (>55
44 2(522 6 =0. (12)
55 66 295,

3anumieMm ypaBHeHue (12) B Buze:
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49,0, + Pulishns — Pip ~ Vi ~ Vi =0. (13)

VYpaBuenue (13) ObIIO peanu30BaHO UHMCIEHHBIM MeTonoM. [lapameTpsl, comepikamiuecs: B pelieHUN
3a7a4uu, ObUIM B3STHI KaK:

PucyHok 2. 3aBHCUMOCTH HIapaMeTpa 4acToT OT

, , b, =18,3ITla, b, =2,77QPa,

| .
b,, =25,2QPa,b, =3,5QPa, Eki=6,67-109N/mz;#;%=0,8289'1076; h=0,45mm;
T

l, .
—®1_=0,5305-10°;
27R’h

Pe3yabTaThl BhIUNCIIEHUN PUBEJECHBI HAa PUC.2 B BUJIE 3aBUCUMOCTHU IapaMeTpa 4yacToT
OT , Ha puc.3 mapameTpa 4acToT OT OTHOLIEHUH a/R. 13 puc.2 BUOHO, YTO ¢ YBEITUYEHHUEM
yria ﬁ 3HaueHUE MapameTpa 4acToT yBenuuuBaercs. C  yBETMYEHHEM [UIMHBI 000JI0UEK
3HAUEHUE IMapaMeTpa 4YacToT yMeHblaeTcs. KpoMe TOro, ¢ yBelIMYEHHEM OPTOTPOIHH
MaTepuasa 000J0YKH 3HAUYEHHUS MapaMeTpa YacTOT YBEINYUBAIOTCS.

BunHo 4TO, y4yer BSI3KOCTM Marepuana rpyHTa NPUBOJUT K CHIDKEHUIO COOCTBEHHBIX
4acTOT HCCIEAYyeMOW TMOATMOPHON CTEHBI 1O CPAaBHEHHWIO 4YacTOT KOJeOaHWUN ITOU Ke
MIOJNIOPHOM CTEHBI, KOIZla MaTepuallbl TpyHTa ynpyroid. B ornmume or ympyroro rpyHra B
cllydae BSI3KOYIPYTOro rpyHTa 4acTOThl KOJIEOAHUN SIBISIETCS MOJTHBIM KOMILJIEKCHBIM YHCIIOM.
PeanbHOI 9acTu 3TOr0 KOMIUIEKCHOTO YHCJIAa COOTBETCTBYET MCTHHHOM 4YacTOTHI KoseOaHWH
MTOJITMIOPHOM CTEHBI, @ MHUMOW YacTH XapaKTepU3yeT 3aTyXaHUIO KOJIEOAHUN MOAMOPHOM CTEHbI
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2,80 Ey

Pucynok 3. 3aBucumocTs napameTpa yacTor or a/H
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METOJ OHEHKH 3®®EKTHBHOCTH COBMECTHbBIX KOMBMHUPOBAHHBIX
OIITUMAJIBHBIX KAJACTPOBBIX UBMEPEHUU

TanbipBepaneB Unnku3s I'apu6 — nucceprant, kadenpa «'eomatuku», A3ACY, chingiz_t@mail.ru

AnHOTanus. Bompocsl KOMOMHMPOBAaHHOTO HCMONB30BAHUSI CPEACTB KaJacTPOBBIX HM3MEpPEHHI
OTIIMYAIOTCS CBOEH aKTyalIbHOCTBIO, TaK KaK pealbHbIE YCIOBHS MPOBENCHUSA KalaCTPOBBIX U3MEPEHUN
4acTO IUKTYIOT HEOOXOIMMOCTh KOMOMHHPOBAaHHOTO NPUMEHEHHS Pa3IM4YHBIX CPEICTB H3MEPCHHU.
Hcnonp3oBaHne CIyTHUKOBBIX CHUMKOB BBICOKOTO pa3pelleHHs CBA3aHO C TaKUMH OrPaHUYEHUSIMH,
KAaK 3aT€HEHHOCTb, IPUCYTCTBHE KpPOHBI DPACTEHUH, HEBO3MOXKHOCTh pAa3]IMUYEHUs TPaHUL] IIPU
WACHTHYHBIX CIEKTPAJbHBIX  XapakTepucTukax M T.J. OCHOBHBIM HENOCTATKOM HCIIOJIb30BAHUS
TOTaJBHBIX CTAaHIH SBJISIETCS HEOOXOAMMOCTh HATMUMS MPSIMOH onTHyeckor BuauMocTH. [IpoBenenue
KOMOWHHMPOBAaHHBIX KaJacTPOBBIX U3MEpeHUi ¢ puBieueHueM GPS u3mepureneil, TOTaJbHBIX CTaHIHNA
U CIIyTHUKOBBIX HM300pa’keHHII BBICOKOT'O Pa3pellieHHs B pslie CIy4yacB MOXKET JaTh CYIECTBEHHBIN
MOJIOKUTENbHBI A ¢exT. B Hacrosmed craTbe mpepiaraeTcss METOJl OLEHKH 3(PQPEKTHBHOCTH
MPOBOJVMBIX KOMOMHHMPOBAaHHBIX KaJacTPOBBIX H3MEPEHHH IUIOMAAW, TEepHUMETpa M TO3UIIHY,
OnTuMu3anusg B NpeAlaraéMoOM — METONE  OCYHIECTBISIETCS MO NpOLEAype  JHMHEWHOIrOo
nporpaMMupoBanus. Ilpn 3TOM orpaHW4eHus Ha CyMMapHbIE MOTPEIIHOCTH MPHMEHSEMBIX CPEICTB
H3MEpPEHUs TaKKe WCIONB3YIOTCS Ui BBIYMCIEHUs MHQOpMaTuBHOCTH.  PaccMatpuBaercs ciydait
ONTUMU3aIUs KaJaCTPOBBIX COBMECTHBIX M3MEPEHHI C MCIIOJIB30BAHUEM Maphl «TOTAJBbHAS CTAHLHSA —
n3o0paxenuss cmnytHuka GeoEye. Ilpemnoxen weron oneHkd 3(@EeKTHBHOCTH COBMECTHBIX
KOMOWHHPOBAaHHBIX ONTHUMAJbHBIX KaJaCTPOBBIX H3MepeHuil. PemeHa 3agaya ontuMu3anuu
MPOBOJMMBIX M3MEPEHUM 10 METOAY JMHEMHOrO0 NpOrpaMMHUpOBaHus. PelleHue BBILEU3I0KEHHON
ONTUMHU3aLMOHHON 3aJa4y MO3BOJHMIIO ONPENEIUTh ONTHMAJIbHBIC 3HAUCHMsS MOKa3aTeaed KOJIMYeCcTBa
M3MEpPEeHN TPH KOTOPBIX IeneBass (PyHKIWS, BXOJsIIas B oOmiee ompeneieHrne 3¢PGeKTUBHOCTH
JOCTHTaeT SKCTPEMalbHON BEMMUYUHBL. [loJlydeHO BBIpaXKeHHE ISl BBIYHMCICHUS MH()OPMATHBHOCTH
pe3yJNbTaTOB MPOBOAMMBIX H3MepeHHH. Ha oOcHOBaHMM MOJydEHHBIX pE3yJIbTaTOB MPEUIOKEHA
METOAMKA BeIYHCICHUS 3()()EKTUBHOCTH COBMECTHBIX KOMOMHUPOBAHHBIX KaJaCTPOBBIX U3MEPEHUH.
KuaroueBsble c1oBa- kanacTp, U3MEPEHNUs, IIIOMAAb, IEPUMETP, TOTPEITHOCTh, ONTUMHU3ALIUS

METHOD OF ESTIMATION OF EFFECTIVENESS OF JOINT COMBINED OPTiMUM
CADASTRAL MEASUREMENTS

Tanirverdiyev Chingiz Garib — PhD candidate, department of Geomatics, Azerbaijan University of
Architecture and Construction, chingiz_t@mail.ru

Abstract. The questions of the combined utilization of instruments of cadastral measurements
are distinguished by its actuality because the real conditions of cadastral measurements require
the combined use of different measuring instruments. Utilization of satellite images of high
resolution is linked with such limitations as shadowiness, the presence of vegetation crones,
non-possibility to distinguish the borders upon identical spectral characteristics. The major
shortage of utilization of total stations is the necessity of the presence of direct optical
visibility. Carrying out of combined cadastral measurements using GPS, total stations and
satellite images of high resolution in some cases can lead to essential positive effect. In the
paper method for assessment of effectiveness of carried out combined cadastral measurements
of area, perimeter and position are suggested. Optimization in the suggested method is carried
out in line with a linear programming procedure. In this case, the limitations imposed on the
total error of used measuring instruments are also used for calculation of informativeness. The
case of optimization of cadastral joint measurements using the pair total station- GeoEye
satellite images is considered. The method for estimation of the effectiveness of joint combined
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optimum cadastral measurements is suggested. The task of optimization of measurements using
the method of linear programming is solved. A solution of the above optimization task makes it
possible to determine the optimum value of parameters of measurements number upon which
the target function contained in the effectiveness criterion reaches its extremum. The equation
for calculation of informativeness of carried out measurements is suggested. On the basis of
obtained results, the methods for calculation of effectiveness of joint combined cadastral
measurements is developed.

Keywords: cadastre, measurements, area, perimeter, error, optimization.

HeoOxonumMocTh B ONTHUMAIBbHOM KajgacTpe MOOYKIaeT pealbHOCTh COBPEMEHHOTO
Mupa. 3a NOCIEAHME HECKOJIbKO JECSATWIETHH BOIPOC O 3EMIICYCTPOMCTBE, BKIOYAst
KaJacTpoBble 0a3bl NAaHHBIX M HH(OPMALMOHHBIE CHCTEMbI, CTAHOBHUTCS BCE OoJee SIPKHIA.
Hecmotps Ha 3TO, MHOTHE CTpaHbI NO-MIPEKHEMY IIPOAOJKAIOT M10J1araThCsl Ha rpaduyecKuil, a
HE OJIHOPOAHBIA M HETOYHBIA KajacTp. DTa CHUTyallus Aajieka OT ujeaja U He MOIXOAMT JUIs
¢ hekTrHBHON 00PaOOTKU 3eMENTBHBIX YIaCTKOB U YIIPABJICHUS HEABMKHUMOCTHRIO [1].

XO0poIIo HM3BECTHO, YTO pealbHbIC YCIOBUS MPOBEACHHUS KAJAaCTPOBBIX H3MEpEHUi
9acTO JUKTYIOT HEOOXOJMMOCTh KOMOMHHPOBAHHOTO TIPUMEHEHUS pa3IHYHBIX CPEJICTB
mmepernit [2-3]. Ilpu 3ToM dYacTo HEOOXOAUMO TIPOBOJIUTH COBMECTHBIE HW3MEPCHHS
MHO>KECTBa IIOKa3aTeslel U3MEPSEMBbIX 3€MENbHbBIX YUaCTKOB.

Kak otrmeuaercs B pabore [2], mpu NpOBEACHHMM MHOTHUX BHUIOB KaJdacTPOBBIX
M3MEPEHUI MOXKHO cuuTaTh, 4To TOo4HOCTh RTK GPS m3meputeneit cpaBHUMa ¢ TOYHOCTHIO
TOTaNbHBIX cTaHIui. [Ipy 3TOM KOMOMHHMpPOBAHHME HCIIOJI30BAHUS CITyTHUKOBBIX CHHMKOB
BbIcOKOro paspemenus (Im) u GPS u3meputeneil mo3BossieT JOCTUYb TOYHOCTU +2 M IpH
IIPOBEJICHUH KaJJaCTPOBBIX U3MEpEeHU. BMecTe ¢ TeM, HCIIONb30BaHUE CITyTHUKOBBIX CHUMKOB
BBICOKOT'O pa3pellieHusl CBSI3aHO C TAKMMM OrPAaHUYEHUSMHM, KaK 3aT€HEHHOCTh, IPUCYTCTBHE
KPOHBI DPACTEHHI, HEBO3MOXXHOCTh PA3IUYCHHUS TPAHUI] TPH HUIACHTHUYHBIX CHEKTPaIbHBIX
XapakTepucTUKax M T.A1. OCHOBHBIM HEIOCTATKOM MCIOJb30BaHUSl TOTAJIbHBIX CTAHLUN
SBJIAETCS HEOOXOAMMOCTh HaJMuusg NpPSAMON onNTHYecKoM BUAMMOCTH. CrenoBaTelbHoO,
MpOBeJIeHHE KOMOMHHPOBAHHBIX  KaJacTPOBbIX U3MepeHuit ¢ mpusiedeHuem GPS
U3MEpUTENIEeN, TOTANbHBIX CTAHIUN M CIIyTHHUKOBBIX HM300pa)KEHUH BBICOKOTO pa3pellieHus B
psijie cllydyaeB MOXKET JaTh CYIIECTBEHHbIHN MOJIOXKUTENbHBINA 3P PEKT.

Cnenyer OTMETHTb, YTO BONpPOCaM KOMOMHMPOBAHHOI'O HCIOJb30BAaHUS CPEACTB
KaJacTPOBbIX H3MEpPEeHUH TOCBAlleHO HeMano pabor. Tak, Hanpumep, B pabote [4]
MIPOAaHAIM3UPOBAaHbl BOIPOCH COBMECTHOI'O HCIIOJIb30BaHUSA TOMOrpaduyeckux KapT H
aspootorpaduu. CorsnacHo pabote [5], cpaBHEHHE TOYHOCTH KaJaCTPOBBIX H3MEpPEHUil
MOJIyYeHHBIX Ha 0a3e M300pa’keHUil BBICOKOTO pa3pelIeHHs, NMepeJaHHBIX C amnmnapaTyphl,
YCTaHOBJICHHOW Ha OECHWJIOTHBIX JIeTAaTeNbHBIX amnmaparax M TOYHOCTH HW3MEpPEHUH ¢
MTOMOUIBIO0 TOTAJIHBIX CTAHIUI MOKa3aj0 BIOJHE MPUEMIIEMYIO TOYHOCTh JOCTUTAEMYIO IPH
ucnons3zoBanun BITJIA.

CormacHo pabote [6], ToTambHas CTaHIMS, OyIydd KOMOMHAITUEH AJIEKTPOMAarHUTHOTO
U3MEPUTEINS PACCTOSHUS M DJIEKTPOHHOI'O TEOAOJIMTA MO3BOJSET OCYILECTBIATh U3MEPEHUS B
TPYIHOJIOCTYIHBIX MecTax. TOYHOCTh 3TOro nmpudopa MOXKET JTOCTHraTh OJTHOTO CAaHTHUMETPA,
npu 3toM norpemHocts GPS um3Mepenuii nocruraromas 16 MM BIIOJIHE CONOCTaBUMA C
TOYHOCTBIO TOTAJBHBIX CTaHIMH. [lorpenHoCTs KaJacTpOBBIX U3MEPEHUN PU HCIIOIb30BaHUH
BIUIA cornacho [6] nocturaer 54 mwm.

Kak yka3piBaercss B pabore [7], METOJ CIyTHHUKOBBIX M300paK€HUH BBICOKOTO
paspelieHuss B TO4YHOCTH ycrymas merony GPS, mo croumocty M mo 0OCITyKHBaHUIO
COIIOCTaBUMO C HHUM.

Cornacno pabote [8], monapHoe ucclie0BaHUE MOTPEIIHOCTH U3MEPEHUs AUCTAHIIUHU C
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nomoIbio Takux cpeAcTB kKak RTK-GPS, toranbHas craHimsi, Ha3eMHBII Jla3epHBINA CKaHep,
3D crepeo — u3MepUTENb MO3BOJIWIO OLCHUTH BO3MOYKHOCTH COBMECTHOI'O HCIIOJIB30BaHUS
3THX PUOOPOB (Tad. 1).

BwMmecte ¢ Tem, cornmacHo pabote [2], cyliecTByeT HEKOTOpPOE pacipeielieHue pa3HOCTH
MOKa3aHWH BEIOPAHHBIX Map U3MEPHUTEIBHBIX CPEACTB B IPOLIEHTHOM BhIpaKeHUH (Tab. 2).

Tabauna 1. [TomapHoe uccnea0oBaHme MOTPENTHOCTH H3MEPEHHSI TUCTAaHIINN ¢ TToMorbio RTK-
GPS, ToTanpHas cranmms, Ha3eMHBIN Ja3epHBIA ckanep,3D crepeo

GPS - RTK JlazepHsrii ckanep 3D crepeo
ToranpHas cCTaHIUA ToranpHas cCTaHIUA ToranpHas cTaHIUA
CpenHee 3HaueHUE -0,070 m -0,054 m -0,192 M
Maxcmmansias - 0,874 M - 0,641 M 1,531 m
IIOTPENTHOCTD
Murima T as - 0,000 M - 0,006 M - 0,046 M
MTOTPENTHOCTh
C.K.O. -0,325m 0,308 m 0,614 m

Ta6auna 2. ToramsHas cranius — Geo Eye - pacnipenenenre pa3sHOCTH MMap H3MEPUTENBHBIX CPEACTB

TotanpHas cranuus — Geo Eye
IMorpemrHoCTh (M)

H3M. IUIOIIAAN W3M. IIEPHMETPa H3M. TTO3UIIHA

KOJI. U3M B % KOJI. U3M B % KOJI. I3M B %
<1 68 nu3mMm; 66,67% 78 usm; 76 % 86 84%
1-3 23 u3Mm; 22.55% 22 u3mMm; 22 % 15 15%
3-5 4 n3m; 3,92% 1 m3Mm; 1 % 1 1%

> 5 7 u3m; 6,86% 1 u3m; 1 % 0 0

Ha ocHoBaHWM JaHHBIX TPHBEJCHHBIX B Ta0l. 2 MOXHO BBIYHCIHTH CpElHEEe 3HAYCHUE
pasHocTH norpemrHoctei A nap ToransHast cranuus — GeoEye, a Taxoke Uit Ipyrux BO3MOXKHBIX Hap
u3MepuTenei mo cienyromei Gpopmyie:

ey

rac. X; — BCIHNYHUHA COOTBeTCTBYIOHIeﬁ MOrp€uIHoOCTU  U3MEPCHUA IUIOINAAU; a; —
COOTBeTCTByIOI]_II/Iﬁ MMPOLCHT COOBITHS TIOSIBIICHUS IOrpeIIHOCTH  X;; X¢p — BBIYHCIICHHOC CPCIHCC
3HAYCHUC MMOT'PCHIHOCTHU UBMEPCHUA TUIOMIAAN,; NN — 06mee KOJIMYECTBO MMOAAMAIIa30HOB HOFpCIHHOCTeﬁ.

_<Yi'b

Yoo = 25100
(2)

n 7 .cC.

Zcp :Z . .
i=1 100 (3)

TJE: Yep, Zop — BBIYMCIEHHBIE CPEJHHE 3HAYEHHUs IOTPELIHOCTH H3MEPEHMsl IepuMeTpa |
TIO3UIINM; V;, Z; — TIOTPEITHOCTh U3MEPEHUS i—i TPYIIILI; b, C; — IPOIIEHTHI MOSBIEHUS COOBITHS Vi U Z;.
Janee, B HacTosell cTaTbe NpeasiaraeTcs MeEToJ] OIEeHKH 3(PQEeKTHBHOCTH IMTPOBOJUMBIX
KOMOVWHHMPOBAaHHBIX KaJAaCTPOBBIX H3MEPEHUH IUIOUaay, mepuMeTpa W no3uuuu. CorjiacHO 3TOMY
MeToay 3 (HEeKTUBHOCTD MOXKET OBbITh OLIEHEH 0 KPUTEPHIO 1], ONPEACTSIEMOMY KaK
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rae: My — cymMMapHOe KOJMYeCTBO HWH()OPMAILMH, XapaKTePHU3YIOIas HEOIPEIeICHHOCTh B
COBMECTHBIX KOMOWHUPOBAaHHBIX M3MepeHusX; F — uncieHHoe 3HaueHUe KpUTepHs ONTUMATBHOCTH MPU
MMPOBOJAMMOM ONTUMH3AIMKN KaJaCTPOBBIX M3MepeHHil. OYEeBHIIHO, YTO YEM MEHBIIE 1), TEM OOJIbIIe
3 PEeKTHBHOCTH U3MEPEHUH.

[IpeaBaputenbHO  pacCMOTPUM  MPOLIEAYPY  ONTUMHU3ALUKA  COBMECTHBIX  U3MEpEHUH
KaJIaCTPOBBIX TIOKa3aTelei myTeM KOMOWHUPOBAHHWS W3MEPUTENBHON ammaparypbl. OnTumusanus B
MpenjaraeMoM METOZle OCYIIECTBISIETCS M0 TMPOIEeAype JHWHEHHOro mporpammupoBaHus. Jlis
OTIPEIETICHHOCTH CYUTAEM, UTO OCYIIECTBIISIETCS ONTUMI3AIIHS KaaCTPOBBIX COBMECTHBIX H3MEPEHUH C
WCIIONIb30BAaHUEM TIaphl «TOTAJbHAs CTaHIUS — wu3o0pakenus cnytHuka GeoEye. Ilpu sTtom
OTpaHWYECHHS Ha CyMMAapHBIE MOTPEITHOCTHA MPUMEHIEMBIX CPEICTB U3MEPEHHS TAKKE MCTIOIB3YIOTCS
JUTS BEIYHCIICHUS WHPOPMATHBHOCTH. Y Ka3aHHbIE OTPaHUYCHHS (DOPMYIHPYIOTCS CIEIYIOINM 00pa3oM

rae: N; — KOIMYECTBO U3MEPEHHM, OCYHIECTBICHHBIX ¢ MOMOUIBIO TOTaJbHOM cTaHUUU; N, —
KOJIMYECTBO HM3MEPEHUM, OCYIIECTBIAEMBIX C IOMOIIBI CHUMKOB GeoEye: X, — INOIpemHoCcTh
TOTAJIbHOW CTaHLUM; X, — PA3HOCTU IOrPEIIHOCTEH, IMOKa3aHHblE B Tabl. 2; o, — 3aJaHHOE
OTpPaHUYUTEIHFHOE TPeOOBaHNE Ha CYMMAapHYIO MOTPENTHOCTh U3MEPEHUS TUIOTIAIH.

AHajnornuHo HepaBeHCTBY (1) MOXKHO 3amucarh CICAYIOIIME OTPaHHYUTEIIbHBIC TPEOOBaHUS K
CyMMAapHOH IOTPEIIHOCTH U3MEPEHUS IIEPUMETPA U MO3HULIMH.

N Yepo + No(Yepo +Yep) =

(6)

@)
Bbruuciaum kojmdectBO  MH(OpManuMu M,, COOTBETCTBYIOIIEE CyMMe, CTOSIIEH clieBa B
HepaBeHCTBe (5). Umeem

X X x (Ni#N2)
— m m — m
M, =N;, -log + N, log, ————=1log, N N,
Xch.0 ch.O + ch (ch.o) ’ (ch.O + ch)
®)
rJie: Xy, — MAaKCUMaJIbHAS BEJIMYMHA X.
AHanoruuHeIM 00pa3oM, JJIs JIEBBIX CTOPOH HepaBeHCTB (6) u (7) HamuieM
(N;+N,)
— m
M, =log, N, N,
(YCp.O) '(YCp.O + YCp) 9)
Z(N1+N2)
Mz = 1Og2 >

N N
(Zcp.O) 1'(Zcp.O—i_Zcp) ?

TOC! Y U Zy,, ABIAIOTCA MAKCUMAJIbHBIMU 3HAUYCHUAMU Y U Z COOTBETCTBECHHO,
CYMMapHOG KOJIHMYECTBO I/IH(l)OpMaI_II/II/I, XapaKTCpU3Yyromice HCOIMPCACICHHOCTDb npu
MMpOBCACHUN COBMECTHBIX I/I3MepeHI/If/’I X,y U Z BbIYUCJIMM KaK

(10)

Zm)(N1+N2)

M; =M, +M, +M, =log, o a N
(ch.O "Yepo 'Zcp.O) l '[(ch.O + ch) ’ (YCp.O + ycp)'(ch.O + Zep )]
(11)

Takum 00pa3zoM, Uil BBIYHMCICHUS CyMMapHOW HH(OPMAIMOHHON OLEHKH My COBMECTHBIX
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KaJIaCTPOBBIX M3MEPEHHH IIIOMIaAN, TIEPUMETPa M TO3UIIUH HEOOXOANMO OTpEeAeNUTh 3Ha4eHnus N; u
N,. [Ipu stom, 3naueHust N; u N, HOKHBI ObITH ONMPEACTICHBI I ONTUMAIBHOTO PeXUMa PabOThI
KOMOMHHMPOBAHHOTO M3MEpHUTENsl. B KauecTBe KpUTEpUS ONTHUMAIBLHOCTH B JIAHHOM CIydae MOXKHO
BEIOpATH CIIeAYIOIIee BEIpaKeHHE

F= Nl (ch.O + YCp.O + Zcp.O) + N2 (ch.O + ch + YCp.O + YCp + Zcp.O + Zcp) (12)

Takum oGpasom HepaBeHCTBa (5), (6), (7) n BbipakeHne (12) MO3BOJSIOT PEUINTH 3aady
ompeeNieHus ONTHUMalIbHBIX 3HadyeHnd N; u N, oOecrneuynBalonMX MUHHMAaIbHOE 3HAYCHHE IIETICBOM
¢ynkuuu (12) 1 MO3BOJNSIOMMX BBIYHCIUTH KOJIUYECTBO JOCTUTAEMOT0 KOJIMYECTBa MH(OpMAIMU IO
Beipaxkernio (11). I'padmueckoe pereHne ONTUMHU3AIMOHHOW 3aqavd AOCTIDKEHUS MHHHMAaIbHON
BEJIMYMHEI LesieBor ¢pyHkuun (12) npu orpanndenusix (5), (6), (7) npuBeaeHo Ha pucyHKe 1.

0 ...

Pucynok. 1. ['paduueckoe pemieHue 3a1a4m onpeiesieHus ONTUMaIbHBIX 3HadeHnid N 1 N, 1o metoay
JIMHEHHOT 0 IPOrpaMMHUPOBAHHUS

Hcnonp3oBaHHBIE 0003HAUCHHS: aa; — OTPAHUYMTENbHAS JIMHUS, COOTBETCTBYIOIIAs YCIOBHIO (5);

bb;, — orpaHuuMTeNBHAs JMHUS, COOTBETCTBYIOIIAs ycloBHIO (6); CC; — OrpaHMYMTENbHAsl JIMHUS,

cootBercTBytomas yciouio (7); 00, — uenTpanbHas auHus; dd; — OCHOBaHHE ONOPHOM IJIOCKOCTH;
1 1 o

dP4,Y — cmemenHoe ocHOBaHue ONOPHOM IUIOCKOCTH; S1,S; — y310Bble TOYKH; Nigp, Noop

BBIYHCJIEHHBIE ONTUMalbHbIE 3HaUeHUs N; 1 N, COOTBETCTBEHHO.

Takum o00pazoMm, pelIeHHe BBIMIEH3IOKEHHON ONTHMU3AIMOHHON 3aa4yd  TO3BOJISIET
ONpeJeNUTh ONTUMasbHble 3HAYEHUS Nigy U Noyoy HPH KOTOPHIX meneBas QyHkius (12) nocruraer
MUHUMAaJIbHOM BETUYHHBI.

C yderoM BBIIIEU3IOKEHHOIO, COIJIACHO BBIPAXKEHHIO (4) MOXXHO BBIYHMCIHTH KPUTEPUI
3G PEKTHBHOCTH COBMECTHBIX KOMOWHHPOBAaHHBIX U3MEPEHHIH

1
n= X
[Nlopt (ch.O "Yepo 'Zcp.O) + N20pt(xcp.0 + Xep + Yepo + Yep + Zepo + Zgp )]

(Nlopt+N20pt)
(Xm Ym - Zm)

N N opt
(XCP-O Yepo .ZCP-O) '[(XCP.O + ch) : (pr.O + YCp)'(Zcp.O tZg I (13)

Ha ocHOBaHMM BBIIIEH3IIOKEHHOTO MOXXHO HPEATIONKHUTE CIEAYIOUIYI0 METOAMKY BBIYMCIICHHUS
3 PEeKTUBHOCTH COBMECTHBIX KOMOMHUPOBAHHBIX KaJaCTPOBBIX H3MEPEHHUIA:
1. 3agarorcst orpannuntenbHble yenosus (5), (6), (7) n onpenensiercs ueneBas pyHkuus (12).
2. Onpenensrorcs ONTUMaNbHbIE 3HAUEHUSA Njop B Nogpi.
3. Beraucsiercs cyMMapHoe KoJIndecTBo MH(OopMalyu 1mo BeipakeHuio (11).
4. BerumcnsieTcst 3HaueHue 1enneBod pynkuuu (12).
5. Beruncasiercst 3 (heKTHBHOCTh COBMECTHBIX KOMOMHUPOBAHHBIX U3MEPEHUII 110 BeIpaskeHHIO (13).
Jns  TpoBEepKH TPEUIOKEHHOTO MeTojxa ONeHKH A(dexkTHBHOCTH KOMOWHHMPOBAHHBIX
KaJacTpOBBIX H3MEPEHUM IpoBeNeM CIIeAylollee MoJesbHOe HccienoBaHue. CpaBHUBAIOTCSA J1Ba
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BapHaHTa KOMOWHUPOBAHHBIX H3MEPEHHIA:

1. Bapuantr 1. Hcnonb3yloTcsi TOTalbHas CTaHIUS M CIYTHUKOBbIE CHUMKHU. [Ipumem
cieayrollee mpeanoioxenue: B pesynpraTe pemieHus 3agauu JHHEHHOTO MPOrpaMMHUPOBAaHUS TOUKA S|
(cm. puc. 1) BeMHCIEHA B KAYECTBE ONTHMAIBLHON pabodell TOUKH, KOOPIHHATAMH KOTOPOH SIBIISTFOTCS
Nlopt H N20pt-

2. Bapuanrt 2. Taxxke UCTIONB3YIOTCS TOTaJdbHASI CTAHIIMS U CIYTHUKOBBIE CHUMKH. B KauecTBe

N/ N/
o o e lopt 2opt
ONITUMANIBHOM paboveil TOUKH BBIYUCIIEHA TOUKA Sy, KOOPIUHATH KOTOPOI u .
OueBHIHO, YTO:

N > Nfopt (14)
N

< N/

20pt

lopt

2opt
(15)

s ynpolieHus MaTeMaTHYeCKUX BBIKIAJOK PacCMOTPUM OJHOMEpHBINM ciyual, T.e.
M3MepeHus TOJIbKO momaau. s nepsoro BapuanTa u3 Beipakenus (11) momyunm

(N140pt+N2.0pt)
Xm

MZ = 10g2 ( )Nl,opt .( + )N2.opl
ch.O ch.O ch
(16)
IJIe: Xcp.1 — PA3HOCTh MOTPEIIHOCTEN B IEPBOM BapUaHTE.
Taxxe 1151 mepBoro Bapuanta u3 (12) nonyuum
F= Nl.opt "Xep0 + NZ.opt : (ch.O + ch.l)
(17)
Jnis mepBoro BapuanTa kputepuit 3¢ dexktuBHoCTH (4) UMEET BUA
Jiist BTOpOTO BapruaHTa aHAJIOTUYHBIM 00pa30M TMOIyIuM

1
' ' (2)
n2) = Nl.opt "Xepo + N2.opt '(ch.O t Xep )
X(Nl.opt+N240pt)
m
logz ( ) ;.opt . ( + (2) )N’Zopt
ch.O ch.O ch
(19)
x @
rac P _ Pa3sHOCTb HOTpeIHHOCTCﬁ BO BTOPOM BapuUaHTC.

I[aﬂee IMpUMEM CJIICAYIOIIUC YITPOITAOIHEC MPECAIIOJIOKCHUA:
— _ND (2
NO - Nl.opt + N2.0pt =N +N

lopt 2opt
(20)
M _
ch - ch.O Q1)
2) _
Xep = 1,5ch.0
(22)

C yuerom (20)+(22) u3 (18) noayunum

137



Elmi asorlor, Mexanika Scientific works, Mechanics, 2018, N2

1
n(l) = NO “Xep.0 + N2.opt "Xepo
Ny
log Tm
2 2N2.opt No
cp.0 23)
C yuerom (20)+(22) u3 (19) nonyuum
1
Ny X, 0+N, . +2x
n(z) _ 0 “cp0 2.0pt cp.0
x o
log, —
257X
cp. (24)
[Ipu cnenyromux MOJEIbHBIX 3HAUCHUSAX
ch.O =1
N20pt = SO;N'ZOpt =70
L
Xm )
ch.O
[IOJIy4YUM
1
n) = ———
7500 (26)
1
N2~ ——-
2600 27)

Kak BumHO U3 cpaBHeHHs o1ieHOK (26) u (27) (1) mensbIue, yem 1(2), 4TO yKa3bIBaeT Ha
0osee BBICOKYIO 3(()EKTUBHOCTh HCHOJIb30BAaHUS PEXHMa BBIIIEPACCMOTPEHHOIO IEPBOIO
BapHMaHTa, YTO 00bACHAETCS OoJiee BBICOKOM BEMUMHOM Moka3zarens F u MeHbIIel BeTMuuHON
M, T.e. 6ojee BBICOKOW TOYHOCTBHIO M HU3KOH HEONPEICICHHOCTHIO MTPOBOIUMBIX W3MEPEHUH.
Taxum 006pa3zom, MPOBEIEHHOE MOJIETFHOE UCCIIE0BAHUE TTOATBEP)KIAET OCHOBHBIE BHIBOJIBI U
TTOJ0KEHHUS HACTOSIIEH CTaThH.

3akaouyenue. B 3akmiouenue chopmynupyeM OCHOBHBIE BBIBOJBI M ITOJOXKEHHS
IIPOBEACHHOIO UCCIIEIOBAHNUS
1. Ilpennosxken MeTo1 O1ieHKH Y (PEKTUBHOCTH COBMECTHBIX KOMOMHHUPOBAHHBIX ONMTUMATBHBIX
KaJIaCTPOBBIX U3MEPEHUIL.
2. Pemena 3amada ONTUMHU3ALMM TNPOBOAMMBIX HW3MEPEHHH 110 METOAY JIMHEHHOTO
IIPOrpaMMHUPOBAHHS.
3. TlonyuyeHo BbIpaxK€HHE Ui BBIUMCIEHHUS WH()OPMATUBHOCTH PE3YyJIbTaTOB MPOBOJHMMBIX
U3MEPECHUM.
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IQTISADIYYAT

KOHOMHKA ECONOMICS
L

DOVLOTIN SOSIAL-MONZIL TIKINTiSi SIYASOTININ REALLASDIRILMASININ
OSAS SORTLORI

Agayev Asaf Mirzo oglu- dosent, iqtisadi nozeriyyo vo marketing kafedrasi, AzZMIU,
asf.agayev@mail.ru
Agayeva Koniil Asof qizi- dosent, Xidmaot sahalarinin iqtisadiyyati: va menecment kafedrasi,
AzMIU, konul.aghayeva @ gmail.com

Annotasiya. Hesab edirik ki, miiasir morhslodo Azaorbaycan Respublikasinda monzil tikintisi
sisteminin inkigaf prioritetlorinin miiayyan edilmasi iigiin kifayot qodor yiiksak saviyyali institusional
infrastruktur formalagmisdir. Daginmaz omlak bazarinda ddvlat siyasatinin yerino yetirilmasi vo
reallagdirilmas1 mexanizmlarinin iglonib hazirlanmasi ils inkisaf problemlsrini tomsil edan institutlar
ciddi suratdo masgul olurlar. Artiq milli tadqiqat¢ilarimiz tersfindon bu sahads inkisafi tomin edon
moveud imkanlarin vo institutlarinin invertarlagdirilmasi, onlarin togkilati potensiali agkar edilmisdir.
Acar sozlor: monzil tikintisi, golir saviyyasi, dovlet siyasoti, sosial manzil, ipoteka krediti, ohali
qrupu, monzil bazari

THE MAIN CONDITiONS OF THE STATE'S SOCIAL-HOUSING CONSTRUCTION
POLICY

Agayev Asaf Mirza- docent, department of Economic Theory and Marketing, Azerbaijan University
of Architecture and Construction asf.agayev@mail.ru
Agayeva Konul Asaf- docent, department of Economics and management of service areas,
Azerbaijan University of Architecture and Construction, konul.aghayeva@ gmail.com

Abstract. We believe that at the present stage, a high level of institutional infrastructure has been
established to determine the development priorities of the housing construction system in the
Republic of Azerbaijan. Developing mechanisms for implementing and implementing public policy
in the real estate market, institutions representing development problems are seriously engaged. The
inverters of existing opportunities and institutions that have provided development in this area have
already been discovered by our national researchers and their organizational potential has been
discovered.

Keywords: housing, income level, state policy, social housing, mortgage loan, population group,
housing market.

Aparilan todqiqatlar gostarir ki, dovlstin monzil siyasstinin inkisafi iiciin daha ¢cox maliyya
vasaitlarindan istifado olunmasi talob edilir, bu hal 6z novbasinde miivafiq maliyya resurslarinin
catismazligin sortlondirir.

Igtisadi todqiqatlar gostorir ki, ohalinin miixtalif qruplarmin galirlari ilo onlarin monzillorlo
tominati arasinda birbasa asililiq vardir. Manzillo tominatin qurulusu ohomiyyatli doracads ev
tosarriifatlarinin galirlarinin saviyyasine uygun olaraq farglonir.

Tikinti sektorunun iqtisadiyyatinm1 tedqiq eden iqtisadgilar [5] tersfinden shalinin golir
saviyyesine gora tobagalogsmasi onun inkisafi baximmdan manfi amil kimi giymatlondirilir.

Igtisadi nozeriyyado, iimumiyyatlo inkisaf etmis &lkolorde ohalinin miixtalif qruplarinm
golirlorinin saviyyasina gora bir — birino yaxinlagsmasi, daha ¢ox ohali kiitlosinin, “orta tobagoys” aid
olmasi iqtisadi inkisafi siirotlondiron amil hesab edilir. Varli tabagolorlo yoxsul tobagslor arasinda
golirlar iizra boyiik forglor shalinin xeyli hissasinin aliciliq qabiliyyatinin asagi olmasini sartlondirir,
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onlarin monzil oaldo etmak tolobinin komiyyatini azaldir. Kimin pulu varsa onun menzilo ehtiyact
yoxdur, kimin menzilo ehtiyact varsa onun pulu yoxdur — kimi ziddiyyatli voziyyst yaranir. Bu
sosial monzil masalalari tizra dévlatin siyasatine birbasa 6z tesirlorini gostarir. On azi ziiniin xiisusi
bir “giinah1” olmayan veotondaslarin (masolon, amak haqqinin saviyyasi asagi olanlar) 6z monzil
soraitini yaxsilagdira bilmadikds dovlatin yardimina {imid etmasi tamamils tobiidir.

Manzil bazariin sosial monzillarin tikinti hesabina ardicil olaraq genislondirilmasi 6lkada
manzil probleminin miiveffoqiyystls hall edilmasinin baslica istiqgamatlorinden birina ¢evrilmalidir.
Respublikamizda hokm siiran uzun miiddatli iqtisadi sabitlik shalinin real golirlorinin xeyli artmasina
sabab olmusdur. Artan galirlorin xeyli hissasinin monzil soraitinin yaxsilagdirilmasina yonaldilmasi
xalqumizin milli mentalitetine tamamilo uygundur. Buna baxmayaraq, hotta, orta golir saviyyasine
malik olan votondaslar monzil problemini holl etmok iiciin zoruri olan hoaddi asmaqda ciddi
catinliklorlo iizlogirlor.

Azorbaycanda orta omok haqqinin soviyyesi 2015 — ci ilin yekunlarina goére 466,9 manat
togkil etmisdir [1]. ©halininn nisbaton sabit galirlors malik olan osas hissasi monzili miilkiyyat kimi
ona gora alds eds bilmir ki, bu magsadls kifayat godar vasait yiga bilmir. On yaxsi halda buna uzun
miidat vaxt (on illarle) sorf etmali olur.

Belo iqtisadi soraitdo Azerbaycanda da monzil problemini holl edonlorin xeyli hissasi
manzil goraitini yaxsilagdirmaq ii¢iin “alternativ variantlara” ol atirlar. Postsovet mokani 6lkolari iigiin
bu xarakterik haldir. Artiq vatondaslarin miilkiyystinds olan monzillorin doyisdirilmasi, ailo tizvlori
arasinda boliisdiiriilmasi miioyyon menada monzil probleminin “hall edilmasinin” ¢ox genis yayilmis
variantidir.

Rusiya iqtisadgist A.N.Asaul [2,3] yazir ki, monzil orta hesabla dord illik amok haqqina
basa golir (Rusiyada), iistolik amok hagqindan bagqa heg bir talabi 6domoys pul xorclonmomalidir.
Elo buna gérs Rusiyada ailolorin 70% - i 6zlorinin monzil goraitini yaxsilasdirmaq istasslor do, bunu
0z imkanlar1 ilo eds bilmirlor. Manzillorin bazar giymatinin yiiksok olmasi shalinin oksariyyatinin 6z
imkanlar1 ilo manzil problemini hoall etmayi ¢atinlogdirir.

Monzil probleminin hslli variant1 kimi ipotekadan genis istifads edilmosinin zaruriliyi bir
cox yerlords atrafli tohlil edilmisdir. Ona gora do burada biz asas diqqati digor variantlarin tadqiqgina
yonoldirik. Problemin hollina dovlstin ardicil miidaxile etmasinin zaruriliyi yuxarida kifayst qodor
osaslandirilmisdir. Masoaloys daha otrafli surorde aydinliq getirmak tigiin shalinin sosial monzillarls
tomin edilmasi sahasinds beynalxalq tocriibanin nazarden kegirilmasi maraqlidir. Heg siibhasiz ki, bu
tacriibonin 6yronilmasi 6lkemiz iigiin kifayat qodar faydali vo somaralsidir.

Qabagcil 6lkslords biitovliikde ohalinin ve onun ayr1 — ayri tabagalarinin manzillarls va bu
manzillordaki rahatliq sortlari ilo ¢ox yiiksok soviyyoads tomin edilmasi yaxst niimuns olmagqla yanasi
hom do Azaorbaycan dévlotinin arzu etdiyi bir naticodir. Bu toctiibadon istifado edilmasinin iqtisadi
cohoatdan sarfali olmasi da artiq siibho dogurmur.

Sosial teraqqini tomin etmok mogsadilo monzil bazari miinasibatlorinin dovlst torsfindon
tonzimlonmosinin miqyaslarini1 vo hadlorini miioyyon edeon iimumi yanasmalarin tohlil, fikrimizca, bu
baximdan tamamilo moqsade uygundur. Tohlilin birinci mithiim naticesi kimi onu geyd etmoak
kifayotdir ki, “xarici Olkelorin oksoriyystinde dovlet 6z vatondaslarinin menzil problemlsrinin
hollinds foal suratdos istirak edir”. [2]

Inkisaf etmis bazar igtisadiyyat1 6lkalorinde monzil sferasi miixtolif, forma vo metodlardan
istifado etmoklo iqtisadi vo hotta, inzibati tonzimlonmonin obyektina ¢evrilmisdir. Cox yiiksak
naticalorin alds edilmasinin sabablarinden biri els bu ciir tanzimlonmanin on illarle davam etmasidir.

Avropa Ittifagma daxil olan ddvletlorin oksariyyatindo (mosolon, Fransada, Isvegrada,
Almaniyada, Hollandiyada va.s) dovlat torofindon monzil tikintisinin hacmi daima artirilir, monzil
tikintisi ti¢iin dovlat subsidiyalarinin va giizostli kreditlorin sistemi yaradilmisdir. [6]

Bu istigamatdo hoyata kegirilon foaliyyat an ¢ox nisbaton asagi golirli shali qruplarmin
manzila olan tolobatin1 6domoys yonaldilir. Rusiya iqtisadist A.S.Puzanovun tadqgigat naticasinda
olds etdiyi genoat ondan ibaratdir ki, sosial manzil sektorunun rolu vo toyinati lizro Olkaler iizro
miixtalifdir vo onu asagidaki kimi qruplasdirmaq olar. [4]
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Cadval 1. Miixtalif 6lkslords sosial monzillarin rolu vo toyinati

Sosiat monzillarin xiisusiyyatlori

Moanzillarin inzibati

Mongzillarin inzibati yolla

yolla boliisdiiriildiiyii bolgiisiiniin tatbiginin naticalori
Olkolor
Nisbaton asag1 tominath Asagi saviyyoali mohallalorin
vatandaslar va dovlat qulluggusu Qazagistan, yaranmasi vo manzil sahiblarin
kateqoriyasinda olan is¢ilor {igiin Yunanistan, Tiirkiya, 0z manzillarini
nazards tutulan ¢ox da iri Portuqaliya, ABS, maliyyalosdirilmasinin ansnaya

olmayan moanzil fondu (5% - o
godar)

Bolgaristan, Ruminiya

cevrilmasi

Bazarin kaskin nazors carpan
catismazliqlar1 yumsaltmaq
magqsadilo istifads edilon mohdud
monzil fondu (9-16%) Galirin
asag1 soviyyesi sosial manzilin
olds edilmasi {igiin meyar deyil.
Bir qayda olaraq subsidiya alan
geyri — kommersiya manzil
assosiyalar1 torafindon togdim
olunur.

Almaniya, Fransa,
Irlandiya, Finlandiya

Sosial manzilarden istifada
edilmasinin digar fondlarinin
istiinliiklorini vo catigmayan
cohatlarini nozoars alir

Monzil fondunun shomiyyatli
hissasi (20-40 %-i qadaor).

Bir sira qarigiliq formalarin
(monzil kooperativlarinin) sosial
rongarangliyi. ©lcatma meyarlari
¢ox yumsaqdir.

Hollandiya, Isveg,
Boyiik Britaniya,
Cexiya, Polsa.

Bazar ugursuzluglarinin naticasi
kimi manzillarin toklifi ilo
manzils tolobin vaxtagiri olaraq
yaranan uygunsuzluqlardan
miidafis olunmasina
baxmayaraq ictimai vosaitlorin
xorclonmosinin somorali
olmamasi ehtimali da yiiksokdir.

Cadvalin gostaricilorinin tohlili gostarir ki, bir torafdon iqtisadi inkisaf saviyyasi ilo shalinin

golirlori arasinda, digor torofdon sosial moenzil sektorunun oOlgiilori arasinda aydin hiss olunan
qarsiliglt olage yoxdur. Bu miixtalif Olkolordo sosial siyasot sahssinde movsud olan miixtalif
magsadlarin va vozifalorin olmasi ilo baghdir.

Hor halda slava sosial miidafiaya ehtiyaci olan vatondaslarin manzil goraitinin daha yiiksok
standartlarla yaxinlagdirilmasi holledici shomiyyat kosb edir, onlar iigiin miioyyan {istiinliiklorin
tomin edilmasi sosial manzil siyasstinin aparici xatti kimi ¢ixis edir.

Sosial barabarilk prinsipi monzil bazarinda dovlstin yeritdiyi sosial siyasatin asasi togkil
edir. ©halinin yiliksok galirli tabagalari monzil alarken dovlstin subsidiyalarindan istifads eds bilmir.
Eyni zamanda asag1 golirli ohali do gostarilon yardimlara baxmayaraq hadden artiq bahali monziller
ala bilmir.

Xaricilarin tacriibosi onu da gostorir ki, dovlatin maliyys yardimu ilo xiisusi programlarin
hoyata kegirilmosi do kifayst qoador, genis yayilmigdir. Bu yardimlar daha cox meonzil alarken
vatondaglara invanli maliyys komoayi soklinds hayata kegirilir.

Votondaglarin  monzil soraititnin  yaxsilasdirilmast  Azorbaycan hokiimatinin  sosial
siyasotinin boyan edilmis mogsodlorindon biridir. Olko ohalisinin saymin artmasi Azarbaycan
votondaslarin menzilo olan tolobatinin tomin olmasi mosslasini daha da aktual etdi. Xiisusilo az vo
orta tominatli votondaslarin, gonc ailolorin monzil probleminin hall edilmasi prioritet vozifo kimi
miioyyan edilir.

Biitovlikkde oOlkenin paytaxtinda, iri gsherlorinde vo kond yerlorindo sosial manzil
programlarinin tortib edilmasi va reallasdirilmasit baximindan hayata kegirdiyimiz aragsdirmalarin
naticasi kimi bu magasdls ilk névbads asagidaki tabbirlarin hoyata kecirilmasini zoruri hesab edirik:

1. Monzillo tominatin  soviyyssinin  vo  keyfiyystinin  giymotlondirilmasi;

2. Sosial monzil siyasatinin  reallagsdirilmasinin  alatlorinin  vo  hacmlarinin

143



Elmi asarlor, Iqtisadiyyat Scientific works, Economics, 2018, N2

sistemlosdirilmasi;
3. Giizostli ohali qruplarinin = sistemlogdirilmesi vo saymmn miioyyon edilmosi;
4. Miiayyon miiddoatlords (masalon besillik miiddotds) giizostli shali qruplarinin manzillo

tomin olunmasi saviyyasisinin miioyyon edilmaosi;
5. Glizostli ohali qruplart iizro sosial menzil siyasatinin reallagdirilmast {iglin dovlot
torofindon tatbiq olunan alatlorin miioyyon edilmasi;

6. Sosial monzil siyasstinin reallagdirilmasi {igiin normativ hiiquqi bazanin qurulusunun
miioyyan edilmasi.

Tohlil gosterir ki, monzil bazarinda sosial siyasotin reallagdirilmasi zamani optaya ¢ixan
asas cotinliklor biidca vesaitlarinin mohdudlugu ilo baglidir. Ona gors do, biidca vesaitlorinin sorf
edilmosinin optimal hocmlorinin vo yollarinin axtarigi, miioyyon edilmesi miihiim shomiyyato
malikdir. Fikrimizca, bununla bagl m iivafiq metodlar islonib hazirlanmali, monzil bazarinda sosial
siyasotini reallagdirilmasinda saholorin vo diger regionlarin idarsetmo orqanlarinin istirakinin
miixtalif variantlar1 formalasdirilmalidir.
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SOHORSALMADA KOHNO MONZILLORIN (MONZIL FONDUNUN)
SOKULMBOSININ IQTISADI 9SASLANDIRILMASI

Eyniyev Tahir Toris oglu- dosent, “Sonayenin togkili vo idare edilmasi” kafedrasi, AzMIU,
mabhir.eyniyev@fhn.gov.az
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Eyniyev Mahir Tahir oglu- iqtisad iizro folsofo doktoru , Fovgelado Hallar Nazirliyi,
mabhir.eyniyev@fhn.gov.az

Annotasiya. Sohorsalmanin miiasir dovrde inkigaf etdirilmosindo osas mosalalordon biri gohor
orazisindon somorali istifado olunmasi, moskunlagma probleminin diizgiin hsll olunmasidir.Bununa
olagadar, sohar arazisinde yerloson istismara yararli olmayan binalarin (menzil fondunun) sokiilmasini
iqtisadi cohatdon hartarofli asaslandirmaqdir. Maqgalads fiziki vo monavi aginmis binalarin sékiilmasi vo
ohalinin daha rahat miiasir monzillorlo tomin olunmast vo sohor orazisindon daha diizgiin istifado
olunmas1 tadqiq edilmisdir.

Acar sozlar: sohorsalma, yenidonqurma, manzil fondu, fiziki vo menovi asinma, somaralilik

ECONOMIC SUBSTANTIATION OF DEMOLITION OF OLD APARTMENTS (HOUSING
STOCK) IN URBAN PLANNING

Eyniyev Tahir Terish — docent, department of Industrial establishment and Management, Azerbaijan
University of Architecture and Construction, mahir.eyniyev@fhn.gov.az
Azizova Mirvari Azizaga — docent, department of Industrial establishment and Management,
Azerbaijan University of Architecture and Construction, mahir.eyniyev@thn.gov.az
Eyniyev Mahir Tahir- PhD in Economics, Ministry of Emergency Situations,
mabhir.eyniyev@fhn.gov.az

Abstract. One of the key issues in the development of modern urban planning is the efficient use of
urban areas, the correct settlement of the housing problem. The article explores the demolition of
physical and morally worn buildings and provision of the population with more comfortable modern
apartments and the better use of urban space.

Keywords: urban development, reconstruction, housing fund, physical and moral wear, efficiency

Sohorsalmada osas mosalolordon biri sohor orazisindon somorali istifade olunmasi, sohor
infrastrukturunun optimal yerlogdirilmasi, soharin dinamik sosial-igtisadi inkisafin1 tomin etmok, kdhna
tikilmis vo istisna dovriinii basa vurmus monzil fondunun sokiilmasinin iqtisadi cshatdon
osaslandirilmaqdir [1,2]. Sohorin kohno tikintilorine baxilmasinin miiasir formada yanasmasi, iiglin
strateji-struktur yanagilmasi asas metoddur. Bu iso giiclii igtisadi idaraetmoani talab edir. Seharin kdhna
tikintilorinin barpasinda miixtslif orqanlarin neco yanasmasi foaliyyatlorine gora va yerli orqanlarin az
rolu, hamginin dovlet orqanlarinda merkazlosdirilmis idaroetmays gors problemlars ¢evrilmis vo yeni
problemlorin yaranmasina da saboab olmusdur. Indiys kimi sohords kohna gorgivoni miisahido edirdiksa,
bu giin shalinin davamli yerdoysmasi, ke¢mis sakinlarin miihacirati va yoxsullugun olmasi ilo ictimai-
iqtisadi kohnalmak va naticada soharin keonarlarmda geyri-rosmi yasay1s evlari ils tizlosirik [1].

Miiasir morhalads shalinin yasayis evlerina olan ehtiyacini 6domok moagsadi ilo seharin azad
orazilorinds tikinti islri hoyata kegirilir. Lakin, yeni olverigli orazilords tikintinin hesabina yasayis
evlorina ohalinin ehtiyacin1 tomin etmoklo yanasi, tosokkiil etmis rayonlarda yenidonqurma islorini
aparmaga yasayis liglin yararsiz olan kohns manzil fondunun dayisdirilmesi ds zsruridir.

Bu sosial problemi hall etmak ii¢iin arazinin manimsanilmasinin ardicilligla reallagdirilmasi vo
movcud tikililorin yenidon qurulmasmin hoyata kecirilmasinin, sohar orazisinin somaroli istifads
edilmasinin vo formalagmis yasayis rayonlarinda yenidonqurma xarclorinin iqtisadi asaslandirilmasinin,
movcud moanzil fondunun istifadasinin igtisadi cohatdon magsadauygunlugunun ¢ox miihiim shomiyyati
vardir. Kegmisdo salinan kéhno rayonlarin yenidon qurulmasinin osas istigamatlori shalinin xidmot
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soraitinin, abadligin, sanitariya-gigiyena soraitinin yaxsilasdirilmasindan ibarstdir. Bununla yanasi ¢ox
boyiik fiziki vo monovi aginmis vo az qiymatli vo ¢ox kohnalmis monzil fondunun rahatliq vo abadliq
saviyyasi yiiksok olan yeni osashi evlorlo ovoz edilmosi yolu ilo sohor orazisinin istifadesinin
samaraliliyinin yiiksaldilmasi giiniin on miihiim masslalarinden biridir.

Soharlorin morkozlorinds k6hna manzillarin tikintilorinin aragdirmasi naticasinds tarixi sohorlorin
moarkazlorinds yerloson yasayls monzillorinin, kommersiya foaliyyotlori inkisafina gora ticarat
markazlarinin xeyrina bosaldilib, tadriclo homin mshallolor sohorlors islomok iiciin kéc¢on insanlarin
yasayis yeri olmugdur. Lakin homin mohollslor minimum xidmeotlorlo yaranib, ingaat vo soharsalma
baximindan yerlogsmo sixlig1 barbad voziyystdo olur. Oslindo homin mohsllolor comiyystin bir sira
ohalisi {i¢iin yaganilmaz halinda olur vo mdvcud tacriibalor asasinda baloadiyyslar va sohar rehbarliyinin
diggetsizliyina moruz qalib, daha ¢ox kéhnalib vo barpa olunmaz halina diisiirlor. Xiisusilo daha aktiv
miihitlorin yaxinlhiginda yerlasdiyinds daha ¢ox dagidilib, iimumi foaliyyst doyismasi bas verir [2,3,4].

Tarixi tikintilorin k6hnalmasi asagidaki névlers boliiniir:

1. Binalarin hacm vo mokan car¢ivolarinin kdhnolmasi. Bu halda binalarda shalinin artmasi vo
ticarot vo is morkazlorinin yasayis bolgolarine inkisafi vo hamginin geco qondu sakinlorinin tadriclo
giindiiz ohalisi ilo yer doyismosi sobab olmusdur, yiiksok golirs malik iqtisadi qrup todriclo yasayis
mantagalarini tork edib onun yerins iso asagi golire malik ohali yerlosir.

2. Otraf miihitin ¢irklonmosinin aradan qalxmasi va hava, su, torpaq va s. ¢irklonmasi. Bu nov
tikintilorde hocmi-miihiti, igtisadi, ictimai vo madoni ¢orcivanin struktur doyarlorinin aradan getmasi ilo
otraf miihit baximindan da bohrana diistirlor. Anormal istifadagilorin movcudluguna, cinaystkar ohalinin
yerlogdirilmasing va infrastruktur quruluslarin siradan xaric olmasina gore yasayis monzillari bosaldilib,
homin yerlarda zararveran bocoklar yayilib vo bir sira otraf miihit problemlori yaranir.

3. Torpaq sahssi vo kirays giymetinin doyismoesi. Foaliyyatlor novii, torpaq sahosi vo kiraya
giymatindon alds edilon iqtisadi golirlor arasindaki alaqs birbasa olaqs sayilir. Bu ndv tikintilords hamin
olago lazimi uygunluga malik deyil. Belo ki, yiiksok iqtisadi doyars malik oarazilor (xiisusilo soharlarin
moarkazinda) uygunsuz amillorin mévcudluguna vo kdhna bolgalorin yaxinliginda yerlogsmasine gora
iqtisadi golirin azalmasi ils tizlosirler va s.

Soharin yenidon qurulmasi hamise mévcud maddi fondun, har seydan avval, manzil fondunun bir
hissasinin logvi ilo olagedardir. iri sohordo tikililori olan kohno rayonlarin yeniden qurulmasinin hoyata
kecirilmasi vo gohar orazisinin monzil, modoni-moiget vo sair tikintisi ilo olagadar yeni planlagdirma
hallori az qiymatli vo ¢ox kéhnalmis va yararsiz evlorin sokiilmasini talab edir.

Sohar bas orazisinin catismamasi vo manzil fondunun sokiilmasi ilo slagadar yenidenqurma
masalolorinin holli on miithiim shamiyyat dasiyir. Baxmayaraq ki, shalinin menzillo tomin edilmasi on
miihiim masalolordon biri kimi qalir. Soharin tikintisinin yeniden qurulmasinda yasayis {igiin yararsiz
yagayis evlorinin sokiilmasinin hacmi hoals ki ¢oxdur [2,3].

Davamli yasayis evlerinin saxlanilmasi, onlarin miiasir talablarin ddomasi va onlarin yeni yasayis
togkil strukturuna daxil edilmasi tadbirlori hoyata kegirilmalidir.

Monzil fondunda yasamaq iiglin yararsiz olan hissosinin sokiillmosinin yenidon qurulmasi
tadbirlori goharin tasdiq edilmis bas planina uygun gohor orazisinin samorali istifadesine vo yararli
manzil fondunun saxlanilmasina yonasldilon hor torafli texniki-iqtisadi hesablamalara vo asaslandirmaya
osasan hoyata kecirilmalidir.

Movceud monzil fondunun inventarizasiyasinin yenidon qurulmasinin iqtisadi somaraliliyini
miioyyan etmak iiciin onu avvalcadan ii¢ qrupa differensiasiya etmok lazimdir: niimunavi, yararsiz vo
miivaqqgoti saxlanilan fond. Belo fondun sokiilmasi iqtisadi semarolilik hesablamalarina osasen toyin
edilir.

Niimunovi fonda 40%-o godor asinmig osasl evlor aiddir, o hesablama miiddotindon konarda
foaliyyat gosterir. Buraya eyni zamanda tarixi vo memarliq doyarlari olan binalar da daxildir.

Yararsiz fonda 41-75%-0 qodor asinmis yasayis evlori daxildir. Belo evlorin tomir edilmasi
moqsado uygundur. Asinma 75%-don cox olarsa bu evlor yararsiz hesab olunur [2,3-6].

Yasay1s evlarinin (binalarin) qiymstlondirilmasi fiziki asinmanin vaziyyastindon asilidir.

Baki goharinin idarsedilmosinde kohna tikintilorin sokiilmasi prosesi todrican hayata kegirilir
(Mas. Fiizuli kii¢., kohno Sovet kii¢asi vo s.).

Soharlarin kohna tikintilarinin yenilasma va barpa planlari avvalcadan nozards tutulmusdur.
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Son onilliyin avvallarindon modernizasiya planlar1 giindomo golir. O dovrdan tikintilorin
problemloarini rahatca toyin edib, kegidlorin islah layiholori hoyata kegcmoya baglayir.

Ononavi tikinti tocriibasindo donilis yaratmaq mogsadi olmadigr halda onun yavas-yavas
yayilmast ilo borpa layiholorinin icrast Sohorsalma vo Memarliq Komitosinin ig planinda
yerlogdirilir. Son dovrds gohorlorin  yenilosmo layihslorinin  hazirlanmas1 is planinda
yerlosdirilib, tarixi saharin morkozi arazileri tigiin layihalor hazirlanib vo miirokkab infrastruktur
layihalarin hoyata ke¢irilmasi ugurla davam etdirilir.

Sohorsalma vo Memarliq Komitosinin tikintide yenilogdirma kohna tikintilords comlogma
ilo yeni tip xidmotlorin gostorilmasi doyorli binalarin borpasi hadofi ilo is planin hoyata
kecirilmasi nozorde tutulur. Manzil fondunun qaliq xidmet miiddatini ovvelcaden fiziki
asinmanin iqtisadi asinmaya yenidon hesablama vasitasi ilo miioyyanlosdirir. Masalon, fiziki
asimnmasi 70-75% (orta hesabla 72,5%) olan yasayis evlori tam asinmis hesab edilir (belsliklo,
onlarin istehlak doyeri olmur). Fiziki aginmani iqtisadi asinmaya vo oksina ¢evirmok {i¢iin
asagidaki omsaldan istifads etmok olar: 100:72,5=1,4 yoni [2,3]

M,=14F, (1)

Burada M, — monovi (iqtisadi) aginma, %

F, — texniki inventarizasiyanin molumatlarina asason fiziki aginmanin saviyyasi.

Yasayis tikilisinin yenidon qurulmasinin somarsliliyinin hesablanmasi metodikas1 onun
kompleksli qgiymatlondirilmasine osaslanmali vo yasamaq {ciin yararli monzil fondunun
saxlanilmasi satrlorini agkar etmak iictin yonoldilmalidir.

Sokiilmonin hocmi vo sokiilon fondun tozo fondla kopmensasiya edilmosinin miqdari
homin monzil tikintisine yonoaldilon investisiyalarin somarali istifads edilmasing bilavasits tosir
edir, ¢linki yasayis sahasinin sokiilmos hocmindon asilt olaraq investisiyanin bir hissasi ¢okiilon
fondu kompensasiya etmok iiciin, o biri hissasi iso monzilin artimini tomin etmok iiclin ayrilir
[2]. Hazirda, kohno tikilisi olan rayonlarin tozolonmasi, osas etibari ilo, tikilinin texniki
voziyyati, onun sixligi, orazinin miihondis avadanligi, yollar vo nagliyyat, modoni-moisot
xidmati, tikintinin dayari, ilo miioyyan edilir. Sohorin ohalisi ¢ox hallarda yasayis evlerindon is
yerlaring (soharin markazina) getmak {iciin boyiikk masafoni agmali olurlar. Bu ¢ox vaxt itkilora
sobab olur. Ona goro do iri gohorin yenidon qurulmasi tolobati tokco gohorin osas maddi
fondunun koéhnolmasi il izah olunmur, bu hom ds faaliyyat zonalar1 arasinda normal slagoalorin
pozulmasina sabab olur vo ona gore do sosial masalalarin hall edilmasini vacib hesab edir.

Layiholondirmo praktikasinda monzil fondunun fiziki asinmasi vo miixtolif abadliq
soviyyosi olan formalasmis rayonlarin yenidon qurulmasinin somoraliliyi mévcud maonzil
fondunun hocminin vo noazords tutulan variantin maddi fondlarinin itkisinin kompensasiya
miqdarinin miiqayisesine osason miioyyon edilir. ©vvallor sohorsalmanin nazariyyesindo vo
praktikasinda c¢ox illor orzinds yenidonqurmanin somaoraliliyi qazanc gotiirmok mogsadi ilo
qiymotlondirilirdi. Bu o demokdir ki, movcud kéhno vo az qiymatli monzil fondunun sokiilmasi
bos orazilordo aparilan tikintiyo nisboton fayda verir. Belosliklo, tikililorin sokiilmosi onlarin
fiziki doyerlorine goro yox, 1 kv. metr monzilin kompensasiya edilmosine osason nozaro
almirdi. Noticada sokiilon monzil fondunun tomizlonmis orazido yeni tikilona faizls nisbatini
ifado edon yenidonqurmanin iqtisadi samaralik gostaricisi amalo golir [1].

Bozi iqtisadgilarin fikrinco birinci novbali tikintido yasayis sahosinin sokiillmosindo
sokiilma xarclari sokiilon evlora goro sakinloro verilon yeni monzil fondunun dayarino daxil
edilmalidir [2,3]. Sokiilon tikililoro kompensasiya edilmasi movcud giymaotlors asason miioyyon
edilir. Bozi iqtisadgilar, movcud monzil fondunun sokiilmesi masalslorini maenzilin
artirilmasinin tomin edilmasi ilo alagolondirorok belo noticoys golirlor ki, miiasir moarholodo
yasayls sahasinin ¢atigmamazlig1 soraitinde sokiilmenin moqsads uygunlugu qiymatlondiranda
yasayls 1l¢iin yararli, az qiymaotli tikililordo monzil fondunun maksimum saxlanilmasina
caligmagq lazimdir. iqtisadgilar homin fikirde galaraq hesab edirlor ki, 9sas monzil fondu itkisini
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hesablayanda az qiymatli binalar1 nazoro almaq lazimdir. Sokiilon evlers kompensasiyani, 60%
vo ondan cox kohnolmis tohliikoli evlori, barak tipli evlori onlarin sokiilmesi xarclorinin
doyorina gore miloyyon edilmasini asagidak: diisturla hesablanmasi toklif olunur [2]:

Saa=5. 45,45, ()

Burada S; — binalarin ¢okiilmasinin iimumi doyari;

S — binalarin sokiintiisiiniin doyori;

S, — sokiilon binalardan materiallarin dasinmasinin
naqliyyat xorclorinin doyari;

S¢ — tokrar istifado olunan materiallarin doyari.

Bir ¢ox olkalorin sohorsalma layiholondirmo morkozi elmi-todqigat institununun apardigi
todqiqat gosterir ki, osas menzil fondunun vo ya sokiilon tikililorin kompensasiyasinin
giymotlondirilmosi tikintinin birinci novbati yeni monzil fondunun doyorino vo hesablama
miiddoti ¢orgivasindo tikintinin ikinci ndvbasinin sokiilon fondunun haqiqi doyerino (barpa)
gora miloyyan edilmasi mogsads uygundur.

Umumi sokildo osas fondun tikilmosinin, sokiilmosinin kompensasiyas1 (K) asagidaki
diisturla ifado olunur

K = My - M, - M, 3)

Burada My — manzil fondunun doyaeri, man/mz;

My, — mikrorayonun vo ya yasayis rayonunun tikilisinin mdvecud sixlig1 «brutoy,
m?/ha;
M; — mikrorayonda va ya yasayis rayonunda yasayis sahasinin sokiilms faizidir.

Bu metoddan monzil tikintisinds, yenidonqurulacaq formalagmis rayonlarin tikililorinin
variantlarinin  (tikintinin ndvboliyini nozors almaqgla) miiqayise edilmosindo kapital
qoyulusunun istifadesinin samaraliliyinin iqtisadi qiymatlondirilmasini agkar etmok iiciin tatbiq
etmok olar.

Sokiilon monzil fondunun qiymatlondirilmasini va sokiilma il slagodar alinan gonastin
oldo edilmosini kompleks soklindo hoyata kecirmok lazimdir. Kohno monzil fondunun
sokiilmasinin samaraliliyini vaxt amilini nazors almagqla xiisusi orta asaslt kapital qoyulusuna
osason hesablamaq miimkiindiir. Gostarilon diistur mdvciid fondun saxlanilmasi vo sokiilmasi
variantlarinin miiqayise edilmasino asaslanir. Manzil fondu saxlanilarsa, onda onun kompleks
osaslt tomiri tiglin investisiya tolob olunur. Adaton, bos orazilorde sahonin menimsonilmasi vo
ya tikilon saholorin istifadesinin intensivliyinin yiiksaldilmasi tolob olunur. Manzil fondunun
sokiilmasi naticesinda itki amala golir, bu itki 1so yenidonqurulan orazide yeni fondun doyarine
barabar olur.

Sosial tadbirlorlo olagodar, sokiilmenin imumi miqdari hor bir goher iligclin monzil
tikintisinin hocminin uc¢otu, monzil tominati normasi arttiminin zoruri olmasini va an kohno
fondun logvi ilo miioyyon edilir. Sohorin kohna formalagmis rayonlarinin yasayis tikilisinin
yenidonqurulmast problemlorinin holli, adoton, asagidaki sobaoblorlo olagodardir. Monzil
tikintisina yonaldilon investisiya, bir torafdon, maksimum somarali istifade edilmalidir ki, zoruri
xorclor sohor iizro osas fondlarin vo yasayis sahosinin biitiinliikklo maksimum artimini togkil
etsin, digor torafdon iso onlart kigik miiddotds kéhna rayonlarin az qiymeatli tikilisinin yenidon
qurulmasina vo manzil fondunun keyfiyyatinin yiiksaldilmasins istiqgamatlondirilsin [1].

Sokiilon  tikilinin  kompensasiyasini  miioyyon edondo hesablamada mdvcud
ganunvericiliyo miivafiq olaraq oshaliys yasayis sahosi normasina gors kohno monzil fondunun
sokiilmo doyeri yeni menzil tikintisinin doyarina baoraborlogdirilmalidir. Moanzil fondunun
sokiilmasi o vaxt iqtisadi osaslandirilmis hesab edilir ki, yenidonqurma vo ya yeni orazido
yerlosdirilon menzil fondu iiclin zoruri olan miihondis avadanhifi vo abadligi, miihondis
hazirlig1, nagliyyat va yasillagdirma xorclorindan artiq olmasin.
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Notica. Qeyd edilon sortlori yerino yetirmok iiclin asagida gostorilon gaydalar rohbor
tutulmalidir:

- yeni monimsaonilon vo yenidonqurulan orazilordo yerlosdirilon monzil fondunun
keyfiyyati vo kamiyyati eyni olmalidir;

- ilk novbado sokiilocok monzil fondu {izro masalalorin hallini yaxin dévrds sohordo bos
orazilarda tikilocok vo tamamlanan saholorde miiqayisada onlarin monimsanilmasine az xarclor
tolob edilon tutusdurulmaya asaslanmalidir.

Soharsalmanin inkigsafinda monimsanilmis sohor arazisindo yerlogon kohno azmartabali vo
texniki xidmot miiddotini basa vurmus binalarin kogiiriilmosi vo ya rekonstruksiya olunmasi
naticasindo gohordo azad olmus orazilorin yaranmasi vo orazidon somorali istifado olunmasi
qarsida duran osas mosalolordon biri hesab olunur. Bu asason iri soharlords asas problemlordon
biri oldugu {igiin kohna tikililorin rekonstruksiyasinin holli barads bir ¢ox metodiki yanasma,
todqiqat islori va bazi tokliflor olmusdur [2,3]. Aparilan tadqigat islorinds bu masaloys bu vo ya
digor formada yanasilib lakin, kdhno binalarin sokiilmasi vo onlarin yerlosdiyi orazidon asili
olaraq konsepsiyasinin 6danilmasi, sohorsalma kadastrinin miiasir formada islonilmasi vo sohor
orazisindon somorali istifado olunmasi vo bunun iqtisadi cohotdon hortorafli osaslandirilmasi
barado konkret islorin aparilmasini nozors alaraq slave todqiqat isinin aparilmasi vo miisyysn
tovsiyyalorin verilmasi aktual masalolarin biri hesab olunur.
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YASAYIS BINALARININ (MONZIL FONDUNUN) YARARLILIQ SOVIYYOSINO
GORO TOSNIFATI VO ONUN PROQNOZLASDIRILMASI
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Annotasiya. Moqgalodo yasayis binalarmin texniki soviyyasinin yiiksaldilmasi vo binalarin
asinma doracosindon asilt olaraq onlarin tosnifatt verilmigdir. Yararsiz binalarin tikinti
praktikasindan ¢ixarilmast vo ya onlarin sokiilmasi naticosindo soharsalmanin daha da inkisaf
edilmosi gostorilmisdir. Golocokdo daha yararli vo texniki tolobloro cavab veron binalarin
tikintisinin prognozlasdirilmasi tovsiys edilmisdir.

Acar sozlar: texniki soviyys, davamliliq, mohkomlik, rahatliq, yenidenqurma, aginma, prognoz

CLASSIFICATION ACCORDING TO THE LEVEL OF USEFULNESS OF
RESIDENTIAL BUILDINGS (HOUSING STOCK) AND ITS PREDICTION

Eyniyev Tahir Terish — docent, department of Industrial establishment and Management,
Azerbaijan University of Architecture and Construction, mahir.eyniyev@thn.gov.az,
Azizova Mirvari Azizaga — docent, department of Industrial establishment and Management,
Azerbaijan University of Architecture and Construction, mahir.eyniyev@fhn.gov.az
Eyniyev Mahir Tahir- PhD in Economics, Ministry of Emergency Situations,
mabhir.eyniyev@fhn.gov.az

Abstract. The article provides classification depending on the technical level of residential
buildings and the degree of wear of buildings. As a result of the removal or demolition of
unfinished buildings from construction practices, further urbanization has been demonstrated.
In the future, it is recommended to predict the construction of buildings that are more useful
and meet the technical requirements.

Keywords: technical level, durability, firmness, comfort, reconstruction, wear, prognosis

Miiasir soraitde binalarin davamligi, yararligi, rahatligi, méhkamliyi, onlarin seysmikliyo
cavab vermosi mithiim masalalordon biridir. Odur ki, binalarin texniki saviyyasi yiiksok olmali,
uzun Omiirlii olmali homg¢inin qarsiya qoyulan miasir toloblora cavab vermolidir. Belo ki,
hazirda tikilon binalar1 toskil edon osas yilikdasiyan konstruksiyalarin mohkomliyi nezaords
tutulan texniki tolabatlara cavab vermali va onlarin texnoloji sartlorina ciddi amal olunmalidir.
Yararsiz yasayls binalarmin sokiilmosi praktikasmin Oyronilmasi noticesinde miisyyon
edilmisdir ki, foaliyyotdo olan tolimat materiallar1 yasayis evlorinin sokiilmosi haqqinda
masalalorin hamisini vo yasamagq {iglin evlorin yararsiz kateqoriyalara aid edilmaesini tam shato
etmir. Burada, yasamaq iiclin yasayis evlorinin yararli vo yararsizligi haqqinda tam fikir
soylomak kriteriyalar1 yoxdur [1,2].

Soharsalmada yasayis binalarinin sokiilmosini nozors almagla prognozlasdirilmada bu
giin soharin inkisafina tosir edon demogqrafik, sosial-iqtisadi, ekologiya orazi vo basqa amillori
nozoro almaga ydnoldilon bir sira xiisusi hesablamalarin istifado edilmosi ilo baghdir. Sohor
proseslarinin vo onlarla bagli hesablamalarin miirokkabliyi vo ¢coxplanligi soharsalma hallorinin
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biitlin sohari ohato edon riyazi modelin asasinda gobul edilmasine imkan vermir. Soharsalmada
prognozlasdirmanin kdmayi ilo agsagidaki masalalor hall edilir [2-6].

- funksional zonalarin, xidmot morkozlorinin, sonaye vo basqa obyektlorin
yerlosdirilmasinin optimal variantlariin tapilmasi;

- kiitlovi xidmot miiassisalorinin vo idarslorinin naqliyyat vasitslorinin  va s. optimal
tutumu, giicii, istehsal qabiliyyatinin miioyyon edilmasi;

- yasayis tikintisinin tiplorinin mortobs iizro diizgiin nisbotinin miioyyan edilmasi,
sokiilmali kohna yasayis fondunun miioyyan edilmasi;

- optimal «tasir zonalar» vo ya «xidmot dairalorinin» toyin edilmosilo moadoni-moisat,
nogliyyat vo basqa toplanma morkazlorinin mokan etibarilo lokallagdirilmasinin  hoyata
kecirilmasi;

- naqliyyat sobokalarinin vo miithondis kommunika-siyalarinin optimal konfiqurasiyalari
va onlarin faaliyyat qabiliyyatinin secilmasi;

- mixtolif gohorsalma  proseslorinin  vo  hadisalorinin  prognozlagdirilmasi
(ekstrapolyasiyasi).

Yenidonqurma mogsadlori iiciin an perspektivli sistem haqqinda tosovviir osasinda iri
soharin maskunlasma sisteminin vo onlarin inkisaf perspektivlorini hartorofli oks etdiron sohorin
kompleks kibernetik modeli asas gotiiriiliir.

Sohoarin yenidon qurulmasi soraitindo yasayis evlorinin sokiilmasi haqqinda masalalori,
homin evlorin yagamagq iigiin yararliliq soraiti vo texniki voziyyati, hom giymotlondirms aninda,
hom do istimar miiddoti imkanini nozoro almagqla, vaxt amilini do nozora almagqgla hall
edilmalidir. Bununla slagodar olaraq mdvcud monzil fondunu 5-20 il hesablama miiddati
orzindo istimar miiddoti imkanina vo texniki voziyyotino osason yasamaq li¢lin yararliq
soviyyasing goro onlari ii¢ kateqoriya tizra tosniflondirmak olar [1,2].

1. Yararsiz (agac, on kohno vo rahatligr olmayan fond) bu halda fond 10-15 il orzindo
sokiilmalidir.

2. Miivoqqeti yararli vo sorti yararli (az qiymotli, az mortobali, iic mortobo daxil
edilmaklo) fond, formalagmis kohno tikili rayonlarda yenidon qurulma prosesindo 15-20 il
hesablama miiddoti orzindo sokiilmalidir; belo halda bazi binalarin funksional shomiyyatini
doyismoklo saxlanilmas1 miimkiindiir.

3. Yararh (dayaq) menzil fondu rayonun yenidon qurulmasi prosesinds saxlanilir, lakin
perspektivdo miiasir yasayls evlori standartlar1 soviyyosino qodor abadliq soviyyesi
yiiksaldilmaklo asasli tomir edilmolidir.

Yasamagq tigiin yasayis evlorinin yararli (yararsiz) soraiti vo onlarin sokiilmasi vo ya
yenidon planlagdirilmig osas tomirinin barpa edilmosini, nainki onun texniki vaziyyatino vo
fiziki asinmasina, hom do monovi asimmasma osason ugota alinmasina goro miioyyon
edilmoalidir. Yasayis evlorinin fiziki asmmmasi 60-65% olanda onun konstruksiyalart vo
biitiinliiklo binalar qoza voziyyeotindo hesab edilirlor. Praktikada gobul olunmusdur ki, binalarin
asinmasi 70-75% hesab olunarsa onlar tam asinmis hesab edilirlor [2,3].

Golocokds istismar edilmok li¢lin yararli (yararsiz) olan binalarin qiymatlondirilmasinin
halledici ohamiyyati yiikdasiyan divarlarin texniki voziyyeatidir. Masolon, 51-60% fiziki
cohotdon aginmig binalar divarlarin 50%-o godor hocminin yenidon horiilmasini tolob edir, bu da
biitiin binanin tam sokiilmasino sobab olur; 40-45% asinmis binalar da divarlarin yenidon
horiilmosini tolob edir, ancaq az hocmdos. Das evlorin divarlarinin fiziki asinmasi 40%-don cox
olanda, osasli tomiri texniki va iqtisadi cohatdon magsads uygun hesab edilmir. Belalikla, belo
evlor yasamagq U¢iin yararsiz hesab edilmoli, divarlarin fiziki aginmasini 45%-don ¢ox olan ii¢
mortaboys qodor das evlorin osasli tomiri, homin binalarin timumi fiziki asinmasindan asil
olmayaraq iqtisadi cohotdon magsado uygun hesab edilmolidir. Bu gostaricilor yasayis evlorinin
yararsiz dorocesini xarakterizo edon asas kriteriyalar kimi qabul edils biler, az gqiymatli vo ¢ox
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kohnoalmis yasayis evlori kateqoriyasina daxil edilo bilor [3].

Oz texniki voziyyatina vo abadliq soviyyesine goroe miiasir toloblora va standartlara cavab
veron evlor yararli monzil fonduna daxil edilmalidirlor. Onlarin sokiilmosi nadir hallarda
miimkiindiir.

Yasayis evlorini texniki voziyyating, abadliq saviyyasino vo yararliliq doracasing goro
miivafiq kateqoriyalara (on kohno, az qiymatli, yararli) aid edilmasi prinsiplorinin gostorilmasi
vo onlarin  sokiilmasinin novbaliliyinin miisyyon edilmosi, sohorin morkezi vo basqa
rayonlarinda formalagmig tikililorin yenidon qurulmasi, movcud menzil fondunun tokrar
istehsal1 vo tozalonmasi masalalarinin samarali hall edilmasinag imkan yaradar [2,3].

Qeyd etmok lazimdir ki, binalarin xidmot miiddoatlorine omal olunmasi asas masololordon
biridir. Yasayis binalarinin osasliliq qruplar1 iizro konstruktiv elementlorin normativ xidmot
miiddati (illorlo) agagida gostorilmisdir (codval 1).

Cadval 1. Konstruktiv elementlorin normativ xidmat miiddati

Binalarin konstruktiv elementlori Binalarin asaslig1 qruplar
I 11 ar | 1v \4 VI
Umumi halda yasayis bina 150 125 | 100 | 50 30 15
Biindvralor 150 125 | 100 - - -
Ortiiklor 150 125 | 100 | - - -
Yiikdastyan dam ortiik plitolori vo s. 150 125 - - - -

Yeni salinan rayonlarin otrafli planlasdirilmasi layihalorinin hoyata kecirilmasi miiddstino
gadar, kohnaliyine vo abad olmasina gora sokiilmasi zoruri olan evlori agagidaki ilkin gortlora
g0ra miioyyan etmak olar. Qisa miiddat (5-10-20 il) intervalinda funksiyanin doyisilmasini nisbi
cohatdon hamar olmasini nazaoro alaraq, homin dovr orzinds fiziki asmnmanin dayisilmosini
prognozlasdirmaq olar. Osasliligini I vo II qrup olan yasayis evleri {iglin fiziki aginmanin illik
tempini 0,5%, asashigr III qrup tigiin — 0,8%, osaslilig1 IV qrup ti¢iin — 1,2%, asasligr V vo VI
qrup ligiin — 1,8% qabul edib, ehtimal etmak olar ki, asagida gosterilon kimi 5,10,20 ildon sonra
imumi fiziki asinma 65%-9 qodor ¢atacaqdir [2].

Praktika gostorir ki, I vo II qrup yasayis evlorinin tomir arast dovrii 30 il, II qrup evlordo
kohnalma isa 25 ildir. Ona gora do perspektivda yenidon planlasdirilmis kompleks asasli tomira
1985-ci ilo gadar tikilon evler moruz qalacaq vo onlarin abadliq saviyyaesi yiiksoldilmalidr [1].

Cadval 2. Umumi fiziki asinma

Hesablama Osasliliq qruplar tizrs fiziki asinma, %
miuddoati, illarla LII I v
5il 65 64 63
101l 60 57 53
201l 50 41 29

Qeyd etmok lazimdir ki, son dovrlords istimara verilon yasayis evlarinin oksariyyati, asas
etibar1 ilo yeni monzillora ailslorin kogiiriilmasi prinsipini tomin edir vo perspektivde onlarin
osasli tomirinds yenidon planlasdirmaya ehtiyac olmayacaqdir. Lakin, kéhno evlordo
manzillorin planlagdirilmas: spesifikasin1 nozero alaraq, homiso yasayis evlorinin borabor
formada keyfiyyatli olmasini tomin etmak cotindir.
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Binalarin yararligi, onlarin konstruktiv hoallorinin moéhkomliyinin vo dayaniqligir barado
galacok dovr liglin prognozun islonilmasi vo onun asaslandirilmasi boyiik shomiyyats malikdir.
Ciinki bu binalarin hans1 konstruktiv elementi {izra qiisurlarin olmasina vo timumi binanin uzun
Omiirliiyii, onun istismar prosesi barodo genis molumat verir.

«Prognoz» sozii iki yunan soziiniin birlogmasindon ibarat olub, «pro» - irali, gabaq,
«qnoz» gormak demokdir. O, galacok hadisalori avvalcadon gormak vo onlar haqqinda elmi
cohotdon osaslandirilmig ehtimal irali siirmok monasini dasiyir.

Binalarin yararlifi vo mohkomliyi barade prognozlagdirma nazori cohotdon timumi vo
spesifik prinsiplors osaslanir.

Umumi prinsiplera bu istigamat iizro proqnozlasdirma iiciin xarakterik olan prinsiplor
aiddir. Spesifik prinsiplords tolobatin 6donilmosi, binalarin texniki xiisusiyyatlori binalarin uzun
Oomiirliiyii vo digor texniki sortlor Oyranilir.

Nozoro almaq lazimdir ki, prognozlasdirma sahosinde movcud forglor firma
planlagdirilmasi prosesindo 6z oksini tapir. Firma planlasdirilmasi orta vo uzunmiiddatli
prognoz olub, strateji planlasdirma vo qisamiiddatli prognozlar asasinda tosarriifat faaliyyatinin
cari planlagdirilmasindan ibaratdir.

Molumdur ki, iqtisadi prognozlar vaxta gors 3 qrupa boliiniir qisamiiddstli, ortamiiddatli
vo uzunmiiddatli.

Qisamiiddstli prognozlar bazarda bas vera bilocok proses vo hadisoni bir ne¢s giin vo ya
iki ilodok gabaqlayan prognozlardir. Ortamiiddastli iqtisadi prognozlar 2 ildon 10 ilodok,
uzunmiiddatli prognozlar iss 10 il vo daha yuxart dovrii ohato edir [1].

Praktikada geyd edilon olamat iizra tolobin prognozlasdirilmasi adaton 3 qrupa deyil, 2
grupa - cari va perspektiv prognoza boliiniir.

Cari pronqoza mal gondarilmasi haqqinda illik sifarig vo parakonds ticarat sabokosine mal
gondarilmasi ii¢lin tolobnamanin tortibi lizra cari kommersiya isi ilo slagadar biitiin prognozlar
aiddir.

Perspektiv prognozlar daha uzun perspektiv ii¢iin hazirlanan pronqozlardir.

Qeyd etmok lazimdir ki, qisamiiddatli prognozlar, ortamiiddatli prognozlara, sonuncu iso
uzunmiiddatli prognozlara nisbaton daha daqiq hazirlanmalidir.

Prognozun komiyyot metodu qisa vo orta miiddotli olub, riyazi vo statistik metodlarin
komayi ilo kecon ilin moalumatlar1 esasinda golocokds bas veranlori qiymatlondirmoyi nozards
tutur. Bu metoda ekstrapolyasiya, indikator asasinda proqnoz v reqressiya tohlili aiddir.

Reqressiya tohlili sado vo coxamilli reqressiya, ekonometrik model vo qisamiiddatli
prognoz formasindan ibarot olmaqla, asili vo asili olmayan doyisonlor arasinda olaqo
istigamatini miiayyon etmok metodudur. Bu metodla miixtalif reklam xorclori vo qiymat (asilt
olmayan dayison) asasinda bazarin payini qiymatlondirmak (asili doyison) miimkiindiir [1,2].

Prognozun keyfiyyot metodu-orta vo uzunmiiddatli olub, ekspert qiymatlondirmo metodu
hesab edilir.

Marketinq todqiqatlarinda totbiq edilon prognozlagdirmanin keyfiyyst moduna «Delfi» vo
ssenari metodu aiddir.

Delfi metodu-uzunmiiddatli dovrii shata edir vo ekspertlorin sorgusu osasinda progqnoz
verilir.

Ssenari metodu - biitiin baglica amillor nozere alinmagqla galacak situasiya haqqinda tam
tosovviir olmast {iglin hanst név prognozun hazirlanmast vasitosidir. Bu eyni zamanda
miiossisonin foaliyyatine tosir edon amillarin inkisafi vo galocak voziyyatini ovvalcadon gérmok
va sahibkarlarin foaliyyot imkanlarint miioyyon etmok mogsadi dasiyir.

Binalarin  yararli  olmasi, onlarin  xidmot  miiddotinin  (uzunomiirlilyiinii)
prognozlasdirmasinda asason ekstropolyasiya vo ekspert metodikasindan genis istifado olunur.
Bunun ii¢lin informasiya bazast kimi, mdvcud binalarin yararliligi, onlarin konstruktiv
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elementlorin xidmot miiddotlori, hor bir bina {izro miitoxassislorin, togkilatlarin sorgusu asasinda
ekspertlorin royi osasinda anketlogdirmo {isulu totbiq olunuraq, golocokds tikilocok binalarin
daha rahat, yararli, méhkom vo uzun 6miirlii olmasinin prognozu islonilir.

Sohorin dinamik inkisafin1 tomin etmok ii¢lin, sohor orazisindon somorali istifado etmok,
miiasir toloblori 6doyon, abadlig1 tomin edon, komfortlu moisot soraiti olan, ailonin torkibini
nozara alan, yiiksok texniki soviyyayo vo mohkom konstruktiv halloring, yaxsilagdirilmis daxili
planlasdirma hollorino cavab veron yasayls binalarmin tikintisini golocok dovr {iciin
prognozlasdirmaq maslohat goriiliir.
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TIKINTI MUOSSISOSININ MALiYYO DURUMUNUN TOHLILI

Quliyev Révson Haci oglu - igtisad elmlori namizadi, dosent, “Tikinti istehsalinin texnologiyasi, toskili
va idars olunmas1” kafedrasi, AzZMIU, quliyev.r.1984 @mail.ru

Annotasiya. Istehsal miiossisolori, tikinti miiossisasi, o ciimladan, Odanisqabiliyyatli olmalidir, sadaca,
ona goroki onun magsadi monfaat alde etmokdir. Miiassisonin ddonisqabiliyystliyinin obyektiv gorti iso
onun maliyys durumunun miisbat olmasidir. Buna gors, miiossiso yarandiqigr giindon golirlerini
masraflori ilo miiqayise edorok, istehsal - tosorriifat foaliyyotini somerali igo yonoltmolidir. Tikinti
miiassisasi, Oziiniin nizamnama kapitalina s6ykanarak, ilk giinden maliyyasini planlasdirmalidir. Bu plan
onun goracayi isi oks etdirmolidir. Basqa s6zls desak, tikinti miiossisasinin maliyys plani onun istehsal -
tosarriifat foaliyystinin planinin real torkib hissasi olaraq, bu foaliyystin, bir terofden, tokanverici
qiivvesi, diger torofdon, bu foaliyyotdon bohrolonmolidir. Beloliklo, miiassisonin maliyyesi idars
olunmalidir. Idarsetmonin vacib iinsiirlorindon biri iso maliyys durumunun tohlilidir. Tohlil bir gayda
olaraq, miintozom gokilds aparilmalidir.

Acar sozlor: Maliyys, modaxil, moxaric, Odonigqabiliyyatlik, tohlil, maliyyo durumu, gqeyri-
Odanisqabiliyyetlik, kredit.

ANALYSIS OF THE FINANCIAL SITUATION OF THE CONSTRUCTION COMPANY

Guliyev Rovshan Haji- PhD in Economics, docent, department of Technology, organization and
management of construction production, quliyev.r.1984 @mail.ru

Abstract. Production companies, as well as construction companies, should be payable simply because
their purpose is to make a profit. In order for the company to be payable its financial situation should be
positive. That is why from the very first day the company should compare its profits with expenditures
and its production-economic activities should be effective. Construction company must plan its finances
on the basis of its charter capital. This plan must reflect the job that is to be done. In other words, the
financial plan of the construction company is the real component of its production-economic activity
plan and on one hand is the impetus of this activity and on the other hand, should benefit from it. This
the finances of the company should be managed. One of the important elements of the management is
the analysis of its financial situation. As a rule, the analysis should be carried out on a regular basis.
Keywords: finances, profit, expenditure, paying ability, analysis, financial situation, non-paying ability

Giris. Tikinti miiessisasinin maliyysa durumunun tahlili, onun O6dsnisqabiliyyatliyini miiayyan
etmak {igiin aparilir. Miiassisonin maliyys durumu miisbat olduqda, o, 6danisqabiliyyatlidir va aksina,
onun manfi maliyys durumu qeyri-0donisqabiliyyatliklo naticalonir. Lakin, tikinti miiassisosinin
Odanisqabiliyystliyi anlayisini bir monali basa diismok diiz olmazdir. Burada 6denisqabiliyystliyin iki
yolunu aragdirmaq zoruridir. Normal soraitds, yoni, miiassisonin maliyya durumu miisbat oldugda vo
onun bankda hesablasma hesabinda tosarriifat foaliyystini tomin etmok iiciin kifayst gqodor pul vasaiti
vardir, o, haqiqi menada 6donisqabiliyyatlidir.

- Onun azad pul vesaiti olmadiqda, yani, geyri-6danisqabiliyyatli olduqda tikinti miiassisasi Oziiniin
Odanisqabiliyyatliyini 6z aktivlerinin satilmasi yolu ilo dogrulda bilar. Lakin, bu yolu istifads etdikde
miiassisa Oziiniin galacak faaliyyatini ¢atinlogdirir
Olbatto, birinci yol tikinti miiassisosi iigiin daha da slveriglidir v o, 6ziiniin miisbat maliyys durumunu
daim tomin etmolidir. ilk ndvbads onu geyd etmok lazimdir ki, tikinti miiossisosinin maliyyasi onun
yarandig1 giinden formalagmaga baslayir vo golocokds maliyys vesaitlorinin istifade edilmaesi, tikinti
miiossisasinin istehsal- tosarriifat foaliyystinin cohstlorindon biri, onun ayrilmaz torkib hissasi kimi
cixis edir. Miiassisonin maliyyasinin torifini versok, bu, onun pul vesaitlorinin  yaranmasi,
boliisdiiriilmasi vo istifadesi zamani tikinti prosesinds yaranan iqtisadi miinasibatlorin macmusu kimi
basa diismak olar [1-3].

Tikinti miiassisasinin maliyyasi, bilavasito, onun istehsal — tosarriifat foaliyyatindon asilidir
vo homin faaliyyato tosir edir. Miiassisonin istehsal progqraminin miivoffoqiyyatlo yerino yetirilmasi,
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omok mohsuldarhigimin artirilmas1 vo tikinti mohsulunun maya doyerinin agagi salmmasi tikinti
miiossisasinin maliyys durumunun miisbot olmasi iiciin halledici sortlordir.

Tikinti miiessisasinin biitiin foaliyyati kimi onun maliyys tosorriifati da plan iizro qurulur.
Bunun baglica vasait monbolorini miiossisonin nizamnamo kapitali vo tikinti mohsulunun satigindan
oldo edilon pul golirlori toskil edir. Miiossisalor bu vasaitlori mohsul istehsal etmok, osas vo
dovriyya, pul fondlarini vo xiisusi magsadli ehtiyatlar1 yaratmaq tiglin istifado edir.

Tikinti miisssisasinin nizamnamo kapitali, onun yarandigi vaxtda formalasir. Nizamnamo
kapitali asas vo dovriyys vesaitlorindon ibarat olur. Bu kapitala asagidakilar daxil edilir:

- milessisonin osas fondlarimi toskil edon binalar, tikililor, avadanliq, nogliyyat vasitalari,
bagqa alotlorin vo amok vasitalorinin ilk dayari;

- miiessisenin istehsal faaliyyati iiclin zoruri olan vo homin miiassisonin dovriyya istehsal
fondlarmi togkil edon xammal, materiallar, yanacaq, enerji vo basqa omok cisimlori ehtiyatlarinin
yaranmasina xorclonon vosait,

- miiessisonin foaliyysto baslamasi ii¢lin, onun saroncaminda olan pul vesaiti [2-5].

Tikinti miiassisasinin asas vo dovriyya vesaitlori artanda onun nizamnamo kapitali da artir,
osas fondlar siradan ¢ixdigda vo kohnoldikdo nizamnams kapitali da azalir. Nizamnamo kapitalinin
azalib artmasi tikinti miiossisesinin i gostaricilorindon asilidir. Demoli, hor hansi anda
miiossisonin nizamnamo kapitalinin hocmi daim onun soroncaminda olan vo texniki — sonays -
maliyys planmin yerino yetirilmasi {igiin istifado edilon 6z vasaitinin moblogini xarakterizo edir.

Bos pul vesaitlori, golirlori tikinti miiossisasine neco daxil edilir vo neco istifado olunur.
Pul golirlori baslica olaraq, realizo edilon tikinti mohsulun doyorindon ibarst olur. Bura bagqa
miiossisolors gostorilon xidmotlordon alinan moblaglor do daxil edilir. Biitin bu pul vasaitlori
banka, miiossisonin hesablasma hesabina kogiiriiliir. Homin hesablasma hesabindan, miiossisalor 6z
istehsal — tosarriifat xarclorini vo dovlet biidcasine, banklara vo tesorriifat togkilatlarina olan pul
borclarimt &doyirlor. Tikinti miiossisasi hesablagma hesabindaki pul vosaitlorini miioyyon edilmis
0domo ndvbaliyina riayyst etmokla xorcloyir:

-iscilorin omok haqlar1 6donilir;

-dovlat biidcosino vergilor kogiiriiliir;

-qarsiligh olagada olan miiassisalorlo hesablagsmalar aparilir;

-istehsalin vo xidmotin inkigafi vo tomir islorinin aparilmasi iiclin vasait ayrilir;
-bankdan alinmis borclar qaytarilir.

Tikinti miiossisesi 6z maliyys foaaliystindo bunu osas tutur ki, omok haqqi verilon giino
godor, 6z hesablasma hesabinda, az1 yarim ayliq omok haqqr fondu hocminds pul vosaiti
toplansin. Gostorilon vaxtda hesablasma hesabinda kifayat qodor pul vosaitinin  olmamasi,
miiassisonin maliyys durumunun agir vaziyyatdo oldugunu gostarir. .

Cadval 1. Tikinti miiessisesinin maliyys balansi

Moadaxil Moxaric

|.Tikinti mohsulun satigindan oldo edilon golir 1.Realizo edilon tikinti mohsulu iizro mosraflor

» icra olunan xidmotlorden golon golir

2.Gostarilon xidmatlor tizro masraflor

8. Tosarriifat iisulu ilo tikinti - quragdirma islorinin
doyarinin asagi salinmasindan slds edilon monfast va
jonasat

3.0z dovriyye vesaitinin normativlorinin artimi

4.Siradan ¢ixmis istehsal vasitolorinin satisindan sldo
edilon golir

4.Hovaslondirmo fondlarina ayirmalar

5.Monzil — komunal tosorriifatinin goliri

5. Moanzil- komunal tasarrifatinin xarclori

b.Usaq baggcalar iiclin valideyinlordon alinan vasait

6. Usaq bagcalarmin xorclori

7.Elmi — todqiqat islorini aparmaq {igiin baglanmis
miiqavilolor iizro bagqa miiossisalordon alinan vosait.

7. Elmi — todqiqat islori iizro xarclor.

8. Kadr hazirligi xorclori

9. Kapital qoyulusu vo investisiyalar

10. Osasli tomir xarclori
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Tikinti miiossisosinin maliyys tosorriifatt iso planli qaydada toskil olunur. Miisssisonin
maliyyasinin planauygun surotdo togkili onun maliyys va kredit planlarinin miioyyon edilmosi
yolu ilo tomin olunur. Hor bir tikinti miiossisonin maliyys plan1 onun texniki — istehsal maliyya
planinin ayrilmaz torkib hissasidir. Miiossisonin texniki — istehsal — maliyys planinda ise, onun
istehsal vo maliyyo tosorriifatinin inkisaf perspektivlori miioyyon edilir. Maliyys planinda miiassiso
vasaitlorinin  harokatini, onun modaxilini vo moxaricini, manfastin yigilmast vo bdliisdiiriilmasine
dair tapsirigi, kapital qoyulusunun hocmini vo manbalorini, 6z dovriyys veosaitinin artirilmasi
miqdarint vo monbalarini, habels, dovlot biidcasi ils, qarsiliqli maliyys - hesablagsma miinasibatlorini
xarakterizo edon gostoricilor oks etdirilir.

Hazirda tikinti miiessisolorinds maliyys plam1 modaxil vo mexaric balansit formasinda
yaranir. Bu balansda miiassisonin pul vasaitlorinin harokoti aydinlagdirilir, ayr1 — ayr1 modaxil va
moxariclorin bir — birina olan nisbati miioyyanlogdirilir vo miiossisonin modaxili vo moxarici
osasinda dovlat biidcasine 6danilon tadiyslor miioyyan edilir.

Tikinti miisssisesinin pul modaxili vo moxarici balansinin mozmununu ve qurulusunu
asagidaki toxmini — nimunavi madaxil vo moxaric balansi timsalinda gostormok olarMaliyyo
balansinda moadaxil moxarici iistolomolidir. Moxaric moadaxildon artiq olsa tikinti miiassisasi banka
miiraciot etmis olur, bu da ki, onun maliyyo durumunun koskinlogsmasindon xobar verir [4,6-8].
Tikinti miiossisosi 0 zaman bank kreditino miiraciot edir ki, onun 6z dovriyyo vosaiti, istehsal vo
xidmot foaliyyetini hoyata kegirmok iiclin kifayyst etmir. Kredit vasitosi ilo, miiassisa pul vasaitine
olan miivoaqqeti ehtiyaclarini tomin edir vo istehsal prosesini ahongdar vo fasilosiz hoyata
kecirmok tigiin omoli iglor goriir.

Yuxarida deyilonlorin hamist iqtisadi tohlil asasinda askar edilir. Tohlil tikinti istehsalinin idars
edilmosinin vacib torkibidir. Onun naticalori idaragilik gorarlarinin qabul edilmasinds vacib yer tutur vo
mohz onun osasinda tikinti istehsalinin iqtisadi semaraliliyinin yiiksaldilmosi miimkiin olur. Iqtisadi
tohlil asasinda miiassisonin tosarriifat — maliyys faaliyyati Oyronilir, resurslarin istifadesinin daha da
genaatli yollar agkar edilir vo idaragiliyin elmi soviyyosinin yiiksoldilmasine zomin yaradilir. Tohlilin
manbalori iqtisadi molumatin biitlin novlori ola bilor: miihasibat, statistik vo operativ ugotun va
hesabatin roqomlori, plan vo normativ sonadlor. Iqtisadi tohlilin névlarini asagidaki olamotlora goro
miisyyan edirlar:

- tohlilin obyekti vo subyekti {izro;
- tosarriifat foaliyyatinin vozifoloring, mozmununa, shatsliyinin dolgunluguna;
- onun mexaniklasdirilmasi va avtomatlasdirilmasina gora.
Obyekts gors iqtisadi tohlil tikinti miiossisasi, onun bolmalari, sahalari va brigadalar iizrs aparila biler.

Subyektlor {izra tohlil miiassisonin iqtisadi xidmatlori, yuxari togkilatlar, kredit, maliyya, statistik
vo elmi togkilatlar torofindon aparilmasimi nozords tutur. Xiisusi yer tikinti miiossisasinin ilkin
bolmalorinin — briqadalar1 terafindon aparilan tohlilo ayrilir. Tosorriifat faaliyystinin shatsliyinin
tamligina goro iqtisadi tohlil kompleksli vo tematik névlarine boliine bilor. Kompleksli tohlil istehsalin
halqalarin1 vo onun texniki — iqtisadi gostaricilorinin qarsiligli sokilde Gyronilmasini nozords tutur.
Tematik tohlil tikinti istehsalinin ayr1 — ayr saholorinin har hansi probleminin vo ya gostaricisinin
vaxtasirt Gyronilmasini nazards tutur.

Tohlilin 6ziiniin tokrarligina vo ya vaxtasirligina gors vaxtasiri, illik, ayliq, ve birdefalik ola bilar.
Tikinti proseslorin 6yranilmasi asagidaki marhalslori 6ziinds comlosdirir:

- iqtisadi tohlilin programinin tortib edilmasi. Proqram tohlilin vazifalori vo onun naticalarinin
istifadasinin istigamatlori ilo miioyyaen edilir. O, analitik isinin istirak¢ilarini, onun bdlmalarini, tagvim
cadvalini va s. nazards tutur;

- malumatin segilmasi vo yoxlanmasi,

- Oyronilon proseslora tosir edon amillorin vo onlarin keyfiyyoti xarakteristikalarinin miisyyen
edilmosi;

- Oyranilon proseslars tasir edon amillarin kamiyyat xarakteristikalarin miioyyon edilmasi;

- tohlil iizro aparilan islorin naticalerinin timumilosdirilmasi va isin yaxsilasdirilmasi tizra tokliflorin
islonib hazirlanmasi.

Tosorriifatgiliq iisullarinin tokmillogdirilmasi tizro todbirlorin kegirilmosi do iqtisadi tohlilin
yaxsilagdirilmasint nozorde tutur. Bununla olagoadar, texniki vo iqtisadi xidmatlorin funksiyalarinin
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doaqiqlosdirilmasi, iqtisadi tohlil {izro daha da tokmil tohlil metodikalarinin vo telimatlarinin islonib
hazirlanmasini miiassiselor daim diqqat morkozinds tuturlar. Xiisusi yer burada, riyazi tisullara, molumat
— hesablayici texnikanin istifadesine ayrilir ki, mehz bunlarin asasinda, idaracilik isinds tohlilin miiasir
saviyyads aparilmasi miimkiindiir. Osas istiinliik burada ondan ibaratdir ki, iqtisadi tohlilin aparilmasi
operativ gokildo getmolidir. Yeri golmiskon geyd etmok lazimdir ki, bu giin iqtisadi tohlilin
aparilmasinin ¢ox olverisli lisulu, alds edilon faktiki noticolorin planda nozerds tutulan tapsiriglarla,
yaxud gabagki dovrlorin naticalari ilo miiqayisesidir. Bu iisul planin realligin1 va gorginliyini diizgiin
miioyyan etmak {igiin yaxsi asasdir.

Notica. Tikinti miisssisasinin maliyys durumunun tohlili vo bunun osasinda onun maliyye
balansinin miisbat soviyyoya gotirilmosi, son noticades, miiassisonin Odonisqabiliyystliyinin tomin
edilmasi {iciin zomindir. Maliyyonin tohlili, eyni zamanda, onun somorali idars edilmasinin zoruriliyini
tasdigloyir vo timumiyyatls, tikinti istehsalinin tokmillasdirilmasinin va inkigafinin bir asas1 kimi baga
diigtiliir.
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OCOBEHHOCTH ®UHAHCOBOI'O COCTOSIHUSI TPOMBIILIEHHBIX IIPEITPUSTHAN
N JUATHOCTUKA ®UHAHCOBOI'O O3JOPOBJIEHUSA

Aamnesa Pyxanrus To¢uk - nokrop ¢punocodun mo SKOHOMUKE, TOIEHT, Kadeapa «OpraHu3amus u
YIpaBJICHUE B MPOMBIIIJICHHOCTHY, A3epOaiipkaHCckuii ApXUTEeKTypHO-CTPOUTEIBHBIN
YuusepcureT ,ruhangizaliyeva@mail.ru

AHHOTAINMA. B CTAThE¢ PACCMOTPEHBI BOITPOCHI (PMHAHCOBOT'O COCTOSHHUS IPOMBIILICHHBIX MPEAPUSITHN
U ONpeNeNieHus TOoTpeOHOCTeH B (¢uHaHcupoBaHuu. [IpoaHann3upoBaHbl MEXaHW3MBl (DHHAHCOBOU
JeSITETBHOCTU TIPOMBINUICHHBIX MPEINPUATHH, a Takke ee 3P(PeKTUBHOCTE. OTMEUYCHO, YTO KPU3UCHBIC
CUTYaIlU¥ MOTYT BO3HUKHYTh Ha JTFOOOH CTaIUK KU3HEHHOTO ITUKJIA TPOMBIIUICHHOTO MPEIIPHUSTHUS.
KnawueBble c¢jI0Ba: TPOMBINUICHHOE MPEANPHUITHE, KOHKYPEHTOCIIOCOOHOCTh, (PUHAHCOBOC
03/I0pPOBJICHHE, TIATEKECIIOCOOHOCTD, ((MHAHCOBAs yCTOMINBOCTD

FEATURES OF THE FINANCIAL CONDITION OF INDUSTRIAL ENTERPRISES
AND DIAGNOSTICS OF FINANCIAL RECOVERY

Aliyeva Ruhengiz Tofig- PhD in economics, docent, department of "Organization and Management in
Industry", Azerbaijan Architectural and Construction University, ruhangizaliyeva@mail.ru

Abstract. The article deals with the financial situation of industrial enterprises and the determination of
financing needs. Analyzed the mechanisms of financial activity of industrial enterprises, and
effectiveness. It is noted that crisis situations can arise at any stage of the life cycle of an industrial
enterprise.

Keywords: industrial enterprise, competitiveness, financial recovery, solvency, financial sustainability

B coBpeMeHHBIX YCIOBHSX (PHHAHCOBOE COCTOSIHHE SBISIETCS OCHOBHOW XapaKTepUCTHUKOM
HaJEKHOCTH W  JIEJIOBOM aKTHUBHOCTH TPOMBIIIIEHHOTO mpeanpusatus. OHO  ompenenser
KOHKYPEHTOCIIOCOOHOCTh ~ MPOMBIIIJIGHHOTO  HPEANpHATHS. W €ro  MOTEHHHMan B JAEJIOBOM
corpynHuuecTBe. (DHHAHCOBOE COCTOSHHE BBICTYHaeT TapaHToM 3GGEKTHUBHOW peaau3anuu
SKOHOMHUYECKUX HMHTEPECOB BCEX YYACTHUKOB XO3AHCTBEHHOM JEATENbHOCTU. IIpu 3TOM JOJIKHBI
YUUTBIBATHCS MHTEPECHl CaMOTr0 MPEANPUATHS U €ro NapTHEpoB. Y CTOWYNBOE (PMHAHCOBOE MOJIOKEHHUE
MPOMBIIUIEHHOTO  NPEANpUATHS  3aBUCUT OT yMEJOro, TNPOCYUTAHHOIO YIpaBIECHUS Bcel
COBOKYITHOCTBHIO TPOU3BOJICTBEHHBIX M XO3SIMCTBEHHBIX (DAKTOPOB, OINPEIEISIOIMNX PE3YNIbTaThl €ro
JESITEIILHOCTH.

AHanu3 (UHAHCOBOTO COCTOSIHUSI IPEACTaBIAET COO0M Mpolece UCCaeI0BaHNs 3 KOHOMUYECKOH
nHGOPMALIUH C LETIBIO:

1.00bEKTHBHOW ONEHKH JIOCTUTHYTOTO YPOBHS YCTOWYMBOCTH (DHMHAHCOBOTO COCTOSHHUS
MIPOMBIIIEHHOTO NPEANPHSTHS;

2.0LICHKH U3MEHEHHsI JJOCTUTHYTOT'O YPOBHS B CPAaBHEHHH C HPEABLAYIIUM MEPUOIOM, ¢ OH3HEC-
TUTAHOM TIOJ] BO3ICHCTBHEM Pa3IMYHBIX (PaKTOPOB;

3.NpUHATHS WHBECTOpaMH OOOCHOBAaHHBIX YIPABICHUECKHX PEUICHWH 10 (DUHAHCUPOBAHHUIO
WHBECTHUIIMOHHBIX  IPOEKTOB HMCXOASd M3  KpUTEpUsS  HMHBECTULHMOHHOW  NPUBJIEKATENLHOCTH
MPOMBILUIEHHOI'O ITPEANIPUATHUS;

4.ynmydiieHuss (UHAHCOBOTO COCTOSIHWSI TPOMBIIUICHHOTO TPEANPHUATHS, TIOBBIIICHUS €ro
(pMHAHCOBOH YyCTOMYMBOCTH ¥ HHBECTUIIMOHHOH MPHUBIIEKATEIBHOCTH.

WndopmanmonHass 6a3a aHanu3a (QUHAHCOBOIO COCTOSIHMSL TPEONPHUSATHSA INpEACTaBlIeHAa Ha
pucynke 1.
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¥ l ¥
Bne vaetnrie YVerHBIE TInaHoEERIE
1 ¥ ¥ ¥
J}fcra.a IpeAnpHATHA; -ONepaTHEHAE OTIETHOCTE; -HOpPMATHEHEIE
-OMepaTHEHEIE TUTAHEL; -OCHOBHBIE (hOpPMEL MATEPHATE;
-IIPOTOKOUIEL CODPaHHE OVXranTepCcKoi OTIeTHOCTH; -TEKVIIHE ,
-X032Aiic TEEHHEIE -IOKYMEHTEI NEePCIEKTHEHELE
HoroEopa. CTATHCTHYECKOTD VHETa; [LIAHEL
-IePEHIHAA VIeTHAT
HEQOPMAITHA

Puc.1. Hndopmanmonnas Oaza i aHanmu3a (UHAHCOBOTO COCTOSHHSI TPOMBIIIEHHOTO
TPEATPUSTHSL.

Kak BugHO M3 pucyHka 1, K NMJIaHOBBIM HCTOYHMKAM OTHOCATCS BCE BHUJABI IUIAHOB, KOTOPHIE
BEITIONHSIOTCS B OpTaHM3alliU (TEKyIue, MEepCIeKTUBHBIC, ONEpaTUBHBIC), a TaK)Ke HOPMATHUBHBIC
MaTepuaibl, MPOEKTHbIE 3aJaHUs, CMETHI, ICHHUKH, U JIp.

WudopmalmoHHble MCTOYHMKH YYETHOTO HANpaBleHHS — OTO BCE JaHHBIE, COJAEpIKallue
JOKYMEHTBI CTaTHCTHYECKOTO, OyXTaaTepCKOTO W OMEPATHBHOTO Y4YeTa, a TaKXKe MepBUYHAS y4YeTHas
JOKYMEHTAIUs], BCE BUABI OTYETHOCTH.

K BHe ydeTHBIM HHGOPMALMOHHBIM HMCTOYHHKAM OTHOCSTCS TakKHe JOKYMEHTHI, KOTOpbIE
PErYIUPYIOT XO35UCTBEHHYIO AESATEIBHOCTb.

(DUHAHCOBOE COCTOSHHUE NPEANPHUATHS OTpPaKaeT CIHOCOOHOCTH TMPEANPHUATHS (UHAHCHPOBATH
CBOIO JIESITETIbHOCTD, IMOCTOSIHHO MOJACPKUBATh CBOIO IUIATEKECTIOCOOHOCTh M HMHBECTHUIIMOHHYIO
MIPHUBIIEKATENHHOCTD.

AHanmu3 (QUHAHCOBOTO COCTOSHHS TMpHOOpeTaeT oco0oe 3HauYeHHWE B YCIOBUSAX PHIHOYHON
9KOHOMHUKH, MOCKOJBKY MPEANPHUATHS CTAIKUBAIOTCS C HEOOXOJIUMOCTBIO OIIEHKH HE TOJIBKO CBOETO
(hMHAHCOBOTO IOJIOKEHUSI, HO U BCECTOPOHHETO U3y4YEeHHUs] QMHAHCOBOTO TIOJIOKEHHSI CBOMX MAPTHEPOB.

DUHAHCOBOE COCTOSIHUE TPEAIIPHUSITHS MOXKET OBITh YCTONYHMBEIM, HEYCTOWYMBBIM M KPU3UCHBIM.
CriocoGHOCTE TIPEANPUATHS YCIIENTHO (PYHKIIMOHUPOBATh U PAa3BUBATHCS, COXPAHATH PAaBHOBECHE CBOMX
aKTHUBOB U MACCHBOB B M3MEHSIONIEICS BHYTPEHHEHN 1 BHEITHEH cpejie, MOCTOSHHO MOAePKUBATh CBOIO
IJIaTEeKECTIOCOOHOCTh M HHBECTUITMOHHYIO MPUBJIEKATEIHLHOCT B TPAHAIIAX JOITYCTUMOTO YPOBHS pHCKa
CBUETEIBCTBYET O €r0 YCTOWYMBOM (PHHAHCOBOM COCTOSTHHH, U HA000POT.

VeroiigHBOE

@HHAHCOBOE COCTOAHHE

NPOMBINLIEHHOTO | Heyeroffumeoe (npegxprimcnos)
NpeInpHATHS

Epnzncuoe

Puc. 2 Tunsl prHAHCOBOTO COCTOSHHS TIPOMBIIIUIEHHOTO MPEIIPUSITHS

B ycnoBusix ppIHOYHOM SKOHOMHMKH Ba)KHEHIIMMH XapakTepUCTUKAaMH (pHHAHCOBO-3KOHOMHUYECKON
JeSITENIBHOCT  XO3SIMCTBYIONIETO  CyOBEKTa  SBISIOTCS — IUIATEXKECIIOCOOHOCTh ¥ (DMHAHCOBAs
YCTOMUYMBOCTD MPEANPHUITHS, KOTOPHIE, BO- TIEPBBIX, OTPAXKAIOT CTAOMIBHOCT €r0 (PYHKIIMOHHPOBAHUS
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B JIOJTOCPOYHOU MEPCIEKTUBE U, BO-BTOPHIX, (DMHAHCOBBIX BO3MOXKHOCTSX MPEANPHUATHS MOJTHOCTHIO
pacIUIaTUThCS. MO CBOMM 00S3aTEeNbCTBAM [0 MEPE HACTYIUICHHS CpOKa morameHus nonra. Ecmu
IJIaTeKECTIOCOOHOCTh - OJTO BHENIHEEe MPOsABIEHHE (PHMHAHCOBOTO COCTOSIHHA TMPENNPHSTHASA, TO
(hMHAHCOBAsE YCTOMYMBOCTD - BHYTPEHHSISI €70 CTOPOHA, OTpaKaromas cOalaHCHPOBAHHOCTD JIEHEKHBIX
MTOTOKOB, JIOXOJIOB M PAacX0JIOB, CPEIICTB U HICTOUHUKOB UX (POPMHUPOBAHUSL.

I'maBHas menp (UHAHCOBOM NEATENFHOCTH IPOMBINIIICHHOTO TPEINPHUATHS - HapalliBaHHe
COOCTBEHHOTO KallMTasla U o0ecredeHne YCTOWYHBOTO IOJIOKEHUsI Ha phIHKe. [t aToro HE06X01uMo
MOCTOSTHHO ~ TIOJIICPKUBATh  IUIATEKECIIOCOOHOCTh ¥ PEHTAOCNBHOCTh MPEANPUSITHSA, a TaKXKe
ONTUMAJIBHYIO CTPYKTYPY aKTHUBa M maccuBa OamaHca. OCHOBHBIMHU 3ajlauaMU aHaju3a (PUHAHCOBOTO
COCTOSIHHSI OpPTaHHU3AINH SBJISIOTCS:

1. ompeneneHue KauecTBa ee (UHAHCOBOTO COCTOSHHS;
2. W3y4YCHUE NPUYUH €T0 YIYUIICHUS WIH YXYIUICHUS 32 OTYETHBINA MEPHO/T;
3. TOArOTOBKa  pEKOMEHHAIMii 1O  TOBBINIEHWI0O  (PHHAHCOBOW  yCTOMYMBOCTH U

IJIATEeKECTIOCOOHOCTH TPEATPHUSITHSL.

PHHAHCOEOS COCTOAHHE Punancosas }’CTOI:I‘EIIBOCIB Ilzarexecnoco0HOCTE

L h J h 4

- 3T0 coco0HOCTE [MPOMBINITEHHOTO TIPS IIIPHATHA

¥ I ¥

CEOCEPEMEHHD H

K PasEHTHIO Ha D VHEITHOHHPOBATE H

PA3EHEATRCA, COXpaHATh IOTHOCTRRD

OIpeeTeHHEH IePHOT

BPEMEHH PABHOBECHE CBOHMX aKTHBOEB H BEIIOIHATE CEOH
NACCHEOE E HIMEHAONIHXCH TIIATEXHEIS
00H2AHHOCTH

VCIOBHAX

Puc.3. OtimmunrensHble 0COOEHHOCTH SJKOHOMUYECKHX KaTeropuil ((MHaHCOBOE COCTOSIHUE,
(uHaHCOBasI YCTOHYHNBOCTH U TUIATEKECTIOCOOHOCTh

Hus  Oonmpliedi  HarfMsSgHOCTH  BBIAGTHUM  XapaKTepPHBIE  OCOOCHHOCTH,  CBOWCTBEHHBIC
IJIaTeKECIOCOOHOCTH, (PMHAHCOBOM YCTOMYMBOCTA M (PUHAHCOBOMY COCTOSHHIO IPOMBIIUICHHOTO
MPEANPUSITUS MPEACTaBICHHbIC Ha puc.3. Eciu npou3BOJACTBEHHBIH M ()MHAHCOBBIN IJIAHBI YCICIIHO
BBITIONHSIOTCS, TO 3TO IOJIOKUTENBHO BIMSIET Ha (PMHAHCOBOE COCTOSHME MpeanpusTs. Hamporus, B
pe3ynbTaTe Chaja TMpOW3BOJACTBA W peaM3alid  TPOAYKIUM IPOUCXOAWT TIOBBINICHUE €€
ce0EeCTOMMOCTH, YMEHBIIICHHE BBIPYYKH M CYMMBbI NMPUOBUIM W KaK CJCACTBUEC - YXYAIICHUE (UHAH-
COBOTO COCTOSIHUSI IPEATIPUATHUS U €r0 IJIaTeKeCHOoCOOHOCTH. Y cToWYrBOEe (DMHAHCOBOE COCTOSIHUE, B
CBOIO O4Yepe/lb, IOJOXKHUTEIHLHO BIHUSET Ha OOBEMbl OCHOBHOW JIESITENbHOCTH, OOeCIedeHHe HYXIT
MIPOM3BOJICTBA HEOOXOMUMBIMH pecypcamu. [loaToMy dhrHaHCOBAsI MEATETHFHOCTh KaK COCTaBHAS YacTh
XO3SIICTBEHHOM JISATEIbHOCTHU J0JDKHA OBITh HAalpaBjieHa Ha 00CCIeUCHHE IJIAHOMEPHOTO MOCTYIUICHHUS
U PpAacXOJIOBaHUS JIEHEXKHBIX PpECypCOB, BBIIIOJIHEHHE PACUECTHOM AMCLHMIUIMHBI, JOCTUXEHUE
PaIMOHANBHBIX TPOTOPIUH COOCTBEHHOTO W 33a@MHOT0 KamuTala W Haubosee 3¢ (EeKTUBHOE ero
WCTIONTb30BaHUE.

B coBpeMeHHBIX YCIIOBUSIX BEICHUS OW3HECAa CTAHOBUTCS OYEBUIHBIM, YTO MPOMBIILICHHBIE
MPENNpPUSITAS JUIsl BBDKUBAHHMS M COXPAHEHHS JIOJTOCPOYHOW KOHKYPEHTOCIIOCOOHOCTH JIOJDKHBI
IIOCTOSTHHO ~ KOPPEKTHPOBaThH CBOIO  JIEATEIHHOCTH C  y4eTOM TpeOOBaHWUN  OKpYyKaromiei
NEeHCTBUTEIFHOCTH. HOBBIE yCIIOBHS BeleHUs OM3HECa MPEIIoJaraloT IMOCTOSHHYIO TOTOBHOCTH K
repeMeHaM.

BraemHsisi cpega TPOMBIMUIEHHOTO TPEANPHATHS MEHSETCS Bce ObIcTpee W Bce Oolee
Hempeackasyemo. Ho mpu 3ToM Kakaoe HW3MEHEHHE HECeT HE TOJBKO YIPO3bl, HO U HOBBIE
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JOTIOJTHUTENIbHBIE BO3MOXHOCTU Ui JIOCTHOKEHHUsI Oyaymiero OusHec - ycmexa. I[IpombliimieHHOe
NpeanpusITie IOHKHO 007agaTh CHOCOOHOCTBIO K MPaBUIIBHOW M CBOEBPEMEHHOW TpaHchopManuu
CTPYKTYpBl CBOEro OH3HECA, MOCTOSHHO INPOBOAUTH AJAEKBATHBIE CTPATETHUECKHE U OIEPaTHBHBIC
N3MEHEHUSI.

Uctopust craHOBNEHHMS W pa3BUTHA PHIHOYHOM SKOHOMHMKH CBUACTENBCTBYET O TOM, YTO
HEpPaBHOMEPHOCTH Tpolecca ee (yHKIHOHHPOBAHMS, KoieOaHHe OO0bEeMOB MPOW3BOJICTBA U COBITa,
BO3HMKHOBCHHME TJIyOOKMX CIaZioB IPOU3BOACTBA CJIEOyeT paccMaTpuBaTh Kak HEKYI OOLIyIo
3aKOHOMEPHOCTb.

CruxuitHoe mnpeoOpa3oBaHKWe MPOMBINUICHHBIX MNPEINPUATHH HAa4YajJoCh cpasy IOcie Hadaia
skoHOMHYecknx pedopm. Ho, B cminy dUpe3BeMaiiHO CTPEMHUTENBHOW TIepeMEHBI YCIOBHH
XO3AHCTBOBAaHHUA M HEMOJTOTOBICHHOCTH PYKOBOIWTENCH NPENNpUATHH, yCWiIHd MO (HUHAHCOBOMY
O3JIOPOBJIICHHIO, TIPEKAE BCETO, MMENNW OECCHCTEMHBIH XapakTep, YTO BO MHOTOM OOBSCHSIIOCH
HOBH3HOM, HEOOBIYHOCTHIO CUTYaLlHH.

HeobOxomumocTs (hMHAHCOBOTO 03MOPOBJICHHS OONBIIMHCTBA a3epOalHKaHCKUX MTPEIIPUATHI
Obula BbI3BaHA KapAWHAIGHBIM H3MEHEHHEM YCIIOBHH XO3SICTBOBAaHUS, MEPEXOJOM OT KOMaHIHO-
aJIMUHUCTPATUBHBIX METOJIOB (DYHKIIMOHUPOBAHHS K HOBBIM PHIHOYHBIM METOJIaM.

CymiecTBoBaBIIasi paHee MOJENb YHpPaBICHUS Obula OPUEHTHPOBAaHA HE Ha BHEIIHIOK
SKOHOMHYECKYIO Cpelly, a Ha JICHCTBUS BBIIIECTOSIIUX OpPraHoB. Mojens mpesmnojaraia cTabuiIbHOE
(YHKIIMOHUPOBAaHWE, TPOU3BOJCTBO IUIAHOBOW MPOAYKIHMH, >KECTOKOE IOCTPOCHHE BHYTPEHHHX
CTPYKTYp W BBIIIOJHEHHWE NPEANUCAHHbIX (YHKUWH, TrapaHTUPOBAHHBIM COBIT HPU OTHOCHUTEIHHO
CJIO)KHOM IOJYYEHHH IOINOJIHUTENBHBIX pecypcoB. OCHOBHOE BHHMAaHHME YIEISUIOCH KPAaTKOCPOUHBIM
pe3yibpTaTaM JAesTeNbHOCTH B ymiepOd monrocpounbiM. [IpeoOpa3oBaHMs, KOTOPBIE OCYIICCTBISIOTCS
MPOMBIIIJICHHBIMU HPEANIPUATHSIMY, SIBISIOTCS B KaKOM-TO Mepe YHHKaJIbHBIMHU BBUAY MacIITa0OHOCTH
penraeMbIx Ipodem.

KiroueBast 3amaya (UHAHCOBOTO O3J0POBJICHHS TMPOMBINUICHHBIX NPEANPHATHH B paMKax
AKTHUBHOM CTpaTeruyl — OCBOCHUE HOBBIX PHIHKOB COBITA, B 00eCleYeHne KOTOPOH peamn3yloTcsi MephI
[0 MpoBeAeHHIO MapkeTuHra. OCBOEHHE HOBBIX PBIHKOB COBITA OCYIIECTBISETCS KakK 3a CYET
MPOJIBIKCHNUSI HA HOBBIE TEPPUTOPHAIbHBIC PHIHKHA TPAIUIIMOHHON TPOIYKIINHU, TaK U ITyTEM OCBOCHHUS
HOBOH TPOJYKIIMK JUIs BBIXOJIa HA HOBBIE MPOJYKTOBBIC PhIHKH. O0a HampaBlieHHs BIEKYT 3a COOOH
pelieHre 3a7ayyl MOBBIIEHUS KayecTBa BBITYCKaeMOW HPOIYKIHMH M CHMXKEHHS PECYpCOEMKOCTH Ha
OCHOBE TEXHOJIOTUYECKOT0 NEPEBOOPY>KEHHS.

BaxxupIM HanpasiieHHEeM, 00eCTICUMBAIONINM PeaTn3alliio aKTUBHOW CTPATETHH, SBIISIETCS CMEHA
nocTaBIIMKOB. C OIHOW CTOPOHBI, 3TO CJIEACTBHE BO3POCIIMX TPEOOBAaHMH K KadeCTBY TPaAMLMOHHON
MPOAYKIHMH, B TOM YHCJIE K Ka4eCTBY KOMIUIEKTYIOILINX, MATEPUAJIOB U ChIPbsl, OCBOCHUS IPOU3BOACTBA
HOBOH TPONYKIIMKM M TPEKpalleHUs] MPOHM3BOACTBA HEPEHTAOENbHONH MpPOAYKIHMH, a C JPYyro —
peann3yeMbIX Mep M0 CHIKEHHUIO SHEPTOEMKOCTH U PECYPCOEMKOCTH MTPOU3BOCTBA.

B ornuuune ot akTHBHOH cTpareruu, rae HaOMIOAaeTcs YeTKas COMOAYMHEHHOCTh peai3yeMbIX
HaNpaBJICHUH, TACCUBHAS CTPATETUsl — 3TO HE CTOJBKO CTPATETHUs, CKOJIBKO HAOOp Mep, HE CO3JAr0IINX
MPENOCHUIKH K TIOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH Om3Heca. K Takum MepaM MOKHO OTHECTH
JUKBUAALMIO (3aKPbITHE) YOBITOUHBIX LEXOB, COKPALICHHWE MEPCOHANa, YMEHBIIECHHE PacxXoJOB Ha
O00BEKTHI COLMAIBHON cdepbl, MpoAaxy (caauyd B apeHAy) OCHOBHBIX (DOHIOB, PECTPYKTYPHU3ALUIO
3aJI0JDKEHHOCTH.

C TOYKM 3peHUsI ONpeIeICHUs CYIIIHOCTH TTOHSTHS Kpr3Kca (Ha ypOBHE TIPEANIPHUSATHUS ) BBIIEISIOT
IBa moaxoia. YacTb CHENMANMCTOB PAacCMAaTPHBAIOT €r0 KaK KPUTHUYECKOE, HO HEOXXHIAHHOE IS
npeanpusaTus codbithe. JIs ero mpeaynpexeHus: MPeIIpUsITHIO HeOOXOJAMMO CO37aBaTh CHUCTEMBI
OTCJIGKMBAaHUS TIPU3HAKOB Kpu3uca. EciM KpH3HMC BCEe K€ HACTyNaeT, IMEPBOCTEIICHHOW 3anaveit
yIpaBieHHS SBJSIETCS] OTPaHMYSHHE €r0 paclpOCTpaHEeHUs] BHYTPY opranuzauuu. [pyrue crienuaincTsl
CUMTAIOT KPH3HC MPOIECCOM, TMOCIEICTBHA KOTOPOrO HMEIOT MPOTSDKEHHOCTH BO BPEMEHH U
npoctpancTBe. OHHM pa3lessIFOT KPU3HMCHBIN IMpollecc Ha 4eThipe (hasbl: MOSBICHUE MPOBO3BECTHHKOB
Kpusuca (Menkue OmMOKM M cOoM B (PYHKIHMOHMPOBAHMM OPTraHU3AINM); KIIOUEBOE COOBITHE,
BBI3BAaHHOE B3aUMOJICHCTBUEM MHOTOUUCIICHHBIX (PaKTOPOB; paclpoCTpaHEeHUE
KpH3HCa; pa3pelieHne Kpru3uca.
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AHTHKPU3UCHOE YIpaBIEHUE — 3TO, NPEXKIEC BCETO, COXPAaHEHHE M YKPEIJICHHE KOHKYPEHTHOTO
MOJIOKEHUS TIPENNPUATHS, PEAOTBpaleHne OaHKPOTCTBA OO B YCIOBHUSIX HEIIIATEKEeCHOCOOHOCTH
BO3BpallleHHE 1eeCIIOCOOHOCTH, TIPEBpaIleHIe ero B AEUCTBYIOIIEE.

B kxako#i-To MOMEHT MpeAnpHUsITHE MOXET PadOTaTh ¢ MPUOBLIBIO, B KaKOW-TO — ¢ yObITKamu. Ho
3TO KPAaTKOCPOYHBIC IICJH, KOTOPhIE HE MCHSIIOT CYIIHOCTH NpeAnpusTHs. Eciau ke mpennpusitue
Hed(OPEKTHBHO B I€JOM, JKOHOMHYCCKHA KPH3UC TIPHOOPETAEeT 3aTsHKHOM XapakTep M MOXKET
3aKOHYUTHCS TPOIEIYypOH €ro JIMKBUAANNW, MPOJAKHA HMYIIECTBA JUIA PacdeTOB C KPETUTOPAMH.
[IpuHIMITUANEHO BaKHBIH BOIPOC 3aKJIIOYACTCS B CIEAYIONMIEM: KaK IMPOMBIIUICHHOE MPEATPUITHE
MOXKET IMPOTHUBOCTOSATh M3MCHCHHMSM BHEIIHEH Cpeibl, BO3HUKAIOIIMM YacTO, HO HEPETyNISIpPHO H
MIPaKTHYECKH HETpeIcKa3yeMo, U KaK ¢ TMOMOIIBIO MPEeIBAPUTEIHHBIX MEP WIIA OTBETHON PEaKIny OHO
MOKET COXpaHATh CBOI JKH3HECNIOCOOHOCTh M JOCTHraTb HaMeUeHHBIX Ieeil. [IpomblnmienHoe
NpenpHUsITHe JOJDKHO TOCTOSHHO CIEAUTh 332 OCHOBHBIMH KOMITIOHEHTaMHU OKPY’KAaloOIEro Mupa H
JIeNIaTh BBIBOJBI OTHOCUTENHFHO CBOHX IMOTpeOHOCTEH B mepeMeHax. OOBITHO CPeIy dTHX KOMIIOHEHTOB
BBIIETISTIOT 9KOHOMHYECKHE, HAallpUMep, TII00aTN3aIisl phIHKA WITH €0 peTHoHaIbHAS quddepeHIInams,
TEXHOJIOTHYECKHE — OBICTPOE PACTIPOCTPAaHEHNE HOBBIX TEXHOJIOTUH, MOJIMTHKO-TIPABOBbIC — N3MEHEHHUS
B 3aKOHOJATEIbCTBE M JIPyrue, COLHMAIbHO-KYJIbTYpHBIE — JeMorpadUuecKue CIBUTH, W3MEHECHHUS B
CHUCTeME MEHHOCTeH W Jpyrue, (QU3UKO-dKOJIOTHYECKHE — KIMMAaTHYeCKHe YCIIOBHS, Harpy3ka Ha
9KOCUCTEMY.

Hemuorum MMPOMBIIJICHHBIM NPCANPUATUAM H KOMIIAHUAM YAACTCA YJIABJIMBATL HAIIPABJICHUA
BHEITHUX U3MEHEHHUI U BBDKUBATH OJIaroaps, WA BOTIPEKH, TEHCTBUIO HOBBIX OOCTOSATENHCTB.

Kak cBunerenscTByeT craTHCTHKA, OKOJIO 40% aMepUKaHCKUX KOMIIAHHUMH, cocTapistomux 20 et
Hazan cnucok Fortune 500, B Hacrosiee Bpemsi MPEKpaTWIM CBOE cyllecTBoBaHue, ¢ 1970 roma
JUKBUANPOBAHO 100 moriomeHo 60% koMmnanui, BxoauBmux B cnucku Fortune 500. 13 aBenaauatu
KpYIMHEHIINX W Hambosee yCIenrHbIX KoMIanuid, padoraBmmx B 1900 romy, 0 KOTOPEIM B TO BpeMs
paccuuThiBaiics uneke Jloy-J>koHca, Ha ceroAHsIIHUN eHb cyliecTByeT Toibko General Electric

Komnanus General Electric u cefiuac moka3pIBacT CBOIO CIIOCOOHOCTH OBICTPO pearupoBaTh Ha
W3MEHEHUs B OM3HeC-ycIoBHsX. [lepBbIM THTaHTOM TPaIUIIMOHHOTO OM3Heca, BToprmmMcs B HTepHeT,
crama kak pa3 General Electric. Ins General Electric MHTEepHET — 3TO HE TONBKO cpela Juis
HapaliBaHWsA O6’beMOB mpoJaxx, HO U BO3MOXXHOCTb KOPCHHBIM o6pa30M HN3MCHUTH IIpaBuJia BECACHUA
ousHeca. BHenpenne mudpoBeIx TexHomoruit mo3posser crenuanuctam General Electric, paboTarommm
10 BCEMY MHpY, 0€30CTaHOBOYHO BECTH pa3padOTKy HOBBIX MpoaykToB. Kpome toro, General Electric
MOKET BECTH KPYTJIOCYTOUHBIH MOHHTOPUHI TPOU3BEJCHHOTO KOMIIAHHEW O0OpYAOBaHHUS, KOTOPOE
YCTaHOBJIEHO B METUIIMHCKUX YUPEKIACHHUAX U B JPYTUX KOMITAHUSIX.

Jus yropsimoueHus: (pMHAHCOBBIX B3aMMOOTHOIIEHWM C TOCTaBIIMKaMu Ha Oa3e MHrepHera
cO3llaHa CHCTeMa, KOTOpas COKpallaeT CPOK MpOBeACHUs IuilaTexeil. [ImaHupyercs, 4To eXeroaHas
Kpeautopckas 3anopkeHHocTh General Electric ymenpmutess npu 3tom Ha 12%. HoBwiii moaxon
paaukanbHO MeHseT padoty pykoomuteneii General Electric. Tenepb Tom - MeHemKephl KOPIIOPAITUU
MOTYT oOmmarbcs 4depe3 VHTepHET ¢ COTpyIHWKaMH IO BceMmy MuUpy. PacropsbkeHme mpesnjieHTa
KOMITaHUM JOXOAHUT OO0 KaXJO0ro B Ty K€ MHUHYTY, KOTAa OHO OTIIPABJICHO. OHepaTI/IBHLIe JaHHBbIC
OOHOBIIAIOTCA Kaxknble 15 MuHYT. PaHbIle Ha 3TO YXOMWJIO HECKOJNBKO JHEH, W MOMEHTaIbHO
MOCTYNAaOT K TON - MEHe/KepaM, U Te MOTYT TYT K€ BHOCHTH TOIPAaBKH B pabOTy IMepcoHana Ha
mectax. [lo mepe mepeBona B CeTh BceX CYIIECTBEHHBIX OOBEMOB OM3HECAa B KOMITAHWH COKPATHTCS
KOJMYECTBO OTACIIOB IMPOJAaX, YUCIIO ACJTOBBIX MOC3A0K, aIMUHUCTPATUBHBIX 1 O(bI/ICHI)IX 3)13HI/II>1.

CnenoBatenbHO, Ul BBDKMBAaHUS Ha PBIHKE W COXPAHEHHUS KOHKYPEHTOCIIOCOOHOCTH
npeanpuATrda A1O0JKHBI TIOCTOAHHO BHOCUTH USMCHCHHA B CBOIO XO3$II71CTB€HHYIO JCATCIIbHOCTD. Ka)K)IOC
W3MEHEHHE HECET HOBBIC JIOTIOHUTENHBIE BO3MOXKHOCTH JUTSI IOCTHXKEHHS Oy IyIero Ou3Hec - ycrnexa.
[penmpusituss TOJKHBI 00JIAaTh CIIOCOOHOCTHIO K INPABHIILHOW M CBOEBPEMEHHOW TpaHCQOpMaruu
CTPYKTYpBI CBOEro OHM3HECa, NMEPMAHEHTHO TPOBOJUTH aJICKBATHHIE CTPATETUYCCKHE M OINEPAaTUBHBIC
NU3MCHCHUS.

BeiBoabl: KpusncHble cuTyaluu MOTYT BO3HHKHYTh Ha JIOOON CTaJvy JKU3HEHHOTO IIHKIA
MPOMBINUICHHOTO TPEANIPUITHSA, U 3TO SBISIETCS OCOOCHHOCTBIO CYIIECTBOBAHHS XO3SHCTBYIOIIMX
Cy6’beKTOB B PBIHOYHBIX YCJIOBUSX. HeCBOeBpeMeHHOe BBIABJICHUE KPU3UCHBIX SIBIICHUI OrpaHu4MnBacT
chepy JMEATENLHOCTH TO WX MPEOJOJICHHUIO. [IpeanpusaTust JODKHBI 007anaTh CHOCOOHOCTBIO K
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MPaBUWIBHOW W CBOEBPEMEHHOM TpaHC(POPMAILUN CTPYKTYphl CBOETO OHM3HECAa, MOCTOSIHHO MPOBOJHUTH
a/IcKBaTHBIE CTpaTerMUecKUe W OmNepaTHBHbIC M3MeHeHUs. KiroueBas 3amava (UHAHCOBOTO Pa3BHTHUS
MPEenNpusITH B paMKaxX aKTHBHOW CTpaTerWd — OCBOCHHE HOBBIX PHIHKOB COBITa, B OOecredeHne
KOTOpPOM peamu3yroTcsl Mephl MO0 MPOBEIeHUIO MapkeTHHra. OCBOEHHE HOBBIX PHIHKOB COBITA Kak 3a
CYET MPOJABIKCHUSI HA HOBBIE TEPPUTOPUAIBHBIC PBIHKU TPATUIIMOHHOW MPOAYKIWH, TaK U IMyTEeM
OCBOEHUSI HOBOW MPOJYKITNH JIJISl BRIXOAA Ha HOBBIE MPOAYKTOBBIE PHIHKH, PEIICHNE 3a/1a4 MOBBIIICHHUS
KadecTBa BBITyCKAaeMOW NPOMYKIMH WM CHIDKEHHS PECYPCOEMKOCTH Ha OCHOBE TEXHOJIOTHYECKOTO
[IEPEBOOPYKEHUS], CMEHA MOCTABILUKOB.
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