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Memarlig Elmi asarlor

uor 72,03
S.A.Axundova
Azarbaycan Memarlq va Insaat Universiteti

IDEOLOGIYA VO MEMARLIQ

Biitiin inkisaf tarixi boyunca memarliq comiyyatin 6z sosial strukturu ii¢iin 6z monavi osas kimi
gobul etdiyi ideologiya ilo six bagl olmusdur. Biitparostlik vo ¢oxallahliliq kimi dini tesavviirlorin
hakim oldugu godim dovrlordon baslayaraq, Azasrbaycan orazisindo ¢oxsayli mobadlor, od sacde-
gahlar1 vo mehrablari, biitxanalar, habelo digor kult-parastis xatakterli tikililor yaradilmisdir. Biitiin
bu tikililor insan comiyyatinin miioyyon ideoloji istqurumunu ifads edirdi vo tarixin o ddvrlorinin
hakim dinlorins inanclarina xidmot gostorirdi.

Abseron yarimadasindaki Od mobadi, Qazax rayonundaki od socdogahlari, Qafqaz Albaniya-
sinin biitparastlik mobadlori, Conubi Azaorbaycanin biitiin orazisi boyunca sopalonmis ¢oxlu sayda
od mobadlari Azerbaycanin on godim va antik dovr tarixinin memarliq abidalaridir.

Sirf ritual mogsadleri {iclin insa edilmis kult-porastis xarakterli memarliq abidslori ilo yanasi
Azorbaycan orazisinde ¢oxlu sayda miiharibolorin vo horbi yiiriislorin bas vermasi sobabi ilo mii-
dafio qiillalori, istehkamlar, qalalar vo mohkomlondirilmis sohorlor tikilirdi. Bunlarin asas moagsodi
yerli shalini ddyliskon tayfalarin hiicumlarindan qorumaq idi. Mahz bu tikililorin, soharlorin vo
onlarin shalisinin qorunmasi bilavasito miidafis memarliginin yaranmasini va inkisafini talab edirdi.
Sonradan bu xott Azorbaycan memarliginin inkisafinda xiisusi rol oynamisdir. Miidafio qurgularinin
planlasdirilmasinin 6ztinomaxsuslugunda, daxili makanin va qurulmasi tisullarinda va Azorbaycanin
ayri-ayr1 vilayatlorinin zahiri goriinlisiindo istehsal foaliyyatinin vo shalinin sosial-moisot qurulusu,
iglim goraitinin miixtalifliyi, yerli tikinti materiallarinin xiisusiyyotlori vo memarlig-tikinti onane-
lorinin davamliligi 6zlinii aydin biruzs verirdi.Azorbaycanin miidafio memarli§inin 6ziino-
maxsuslugu da mahz eles bundan irali golir.

Qafqaz Albaniyasinda xristianligin yayilmasi ilo dins xidmat edon mabadlarin insas1 da genis
viisat aldi. Bununla yanasi, onu da geyd etmok lazimdir ki, xristianligin Qafqaz Albaniyasinda ya-
yilan qolu biitparastlik kultarinin simvolika elemetlorinin qonsu 6lkalarlo miigayisads daha ¢ox oks
etdirirdi. Bu da 6ziinii 6lkonin kult vo memorial memarliq abidslorinds askar biruzs verirdi. VI-VII
osrlor Qafqaz Albaniyasi tarixindo daha miihiim ohomiyyot kosb edir. Tez-tez bas veron mii-
haribalara baxmayaraq, bu giiniimiizodok qorunub saxlanilmis dini tikililori Azarbaycanda tikililorin
genis miqyasinin va yerli memarlarin yliksok ustaliq saviyyasinin daha bir gostaricisidir.

VII asrdo Azorbaycanin aroblor torofindon isgal olunmasi vao islam dininin Zaqafqaziyada
yayllmaga baslamasi regionun memarliq ananolorino do boyiik tesir gostordi. Yeni dini tolim olan
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islam dini 6z ardicillarinin etigad ehtiyaclarinin 6donilmasi baximindan yeni etigad binalarinin tikil-
mosi {i¢iin sosial sifariglor irali siirdii.Islam diinyagériisii Azarbaycan comiyyating, onun madaniy-
yating, incasanating vo memarligina ciddi tosir gostardi vo bu sabobdon ds todricon yeni islam dini
memarliginin yaranmasina tokan verdi.

Tarixi monbolordon molum oldugu kimi, orablor 6z isgallarmin ilk dovrlerinde onsnovi
memarlig-tikinti tisullarini totbiq edon yerli ustalarin xidmatlarinden genis istifade edirdilor. Bu isa
son naticads, islam diinyasinin miixtalif regionlarinda todricon miioyyon memarliq tisullarinin vo
memarliq moktoblorinin formalagmasina gatirib ¢ixarirdi.

Islamin ilk dovrlorine aid olan miisalman dini memarlig abidolori demok olar ki, qorunub
saxlanmamigdir. Oroblor basqga 6lkalorde oldugu kimi, Azarbaycanda da ilk vaxtlar avvallor basqa
dinloro xidmot etmis mobadlori mascidlors uygunlasdirmaq tocriibasindon istifads edirdilor. Buna
Darbandin avvallor xristian bazilikasi olmus Ciims mascidini niimuna gostarmak olar.

XI osrdon XIII asradok olan dovrds islam memarlig1 kanonlarinin toloblorine cavab veran yeni
memarlig-kompozisiya formalari meydana ¢ixmaga baslamisdir. Islam memarligina aid olan aparici
tikili tiplorinin formalagsmasinin son morhalasi XV asro tosadiif edir. Soriotin asasini toskil edon
miixtolif morasimlorinin icra olunmasi har bir mascidin daxilinde mini komplekslorin (yuyunmaq
liciin nazards tutulmus daxili hoyot) yaradilmasini tolob edirdilor. Memarliq komplekslorinin yaran-
mast sobablori do forglidir. Bozon onlar hansisa bir miigoddes adamin dafn olundugu yerlords insa
olunurdular. (Bards sohorinde imamzado magbaorasi,Baki sohorindoki Bibi-Heybat mascidi vo s.)

Dovlstin hakim ideologiyasina xidmot edon vo miivafiq sosial sifarisi yerino yetiron dini
tikililorindon basqa, miilki, saray, yasayis vo miidafios tipli qurgular da tikilirdi.

Acar sozlar: comiyyat, ideologiya, dini tikililor, mobadlor, atoggahlar, kilsolor, mascidlar,
xanagahlar.

ODOBIYYAT
1.3aprapnu 3.A. ApxuTekTypa U CTpoMTeNbHOE HCKyccTBO KaBkasckoil AnGaHMM aHTHUYHOTO
nepuona. Tunorpagpus A3TY baky 2002 r.162 ctp.
2.MamenoB @.I'. ApXHUTEKTypHbIE CBSI3U LIKOJ 30/14Y€CTBAa CPEIHEBEKOBOro AszepOaiikaHa.
Onm. baky 1988r. 116 cTp.
3. Mamemzane K.M. CtpourenbHoe nckycctBo AzepoOaiimkana. M3n.”Onm”. baky 1979r. 210 ctp.

C.A.Axynooea
Hneosorusi u apxuTeKTypa

PE3IOME

ApXuTeKTypa Ha TPOTSDKEHHUH BCEM CBOEH MCTOPHHM HEpa3phIBHO OblIa CBS3aHA C TOW HICOJIOTHEH,
KOTOpYIO OOIIECTBO NPHUHUMATIO 3a JYXOBHYIO OCHOBY CBOEH CONHMAJIbHOM CTpyKTypel. Haumnas c
JpeBHEHIINX BPEMEH B MOpY S3bIYECTBA M MHOTOOOXKHMS Ha TeppuTopun AsepOaiijkaHa BO3IBUTAINCH
MHOTOUYHMCIICHHBIE XpaMbl, aliTapd OTHS, KalWIla U APyrue KyJlIbTOBBIE COOpYKeHHs. Bce oHM BOILIONIamu
OTIPENICNICHHYIO HJICOJOTMYECKYI0 HAJCTPOHKY YeJOBEYECKOro OOLIECTBA M CIY)KWIM TOCHOJCTBYIOLIUM
pPENUTHSM B BEPOBAHUSAM TOTO NIEPHO0/Ia UICTOPHH.

Knwouesvie cnoea: o01ecTBo, UICOIOTHS, PEITUTHO3HBIE COOPYKEHUS, XpaMbl, XpaMbl OTHsI, IIEPKBH,
MEYETH, XaHEeTsIX
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S.A.Akhundova
Ideology and architecture

SUMMARY
The architecture has inseparably been linked over its whole history to the ideology, which was
recognized by community as a mental basis of a social structure. Starting from the ancient times in particular
during paganism and polytheism there have been built many temples, fire chancels, heathens and other
religious buildings on the territory of Azerbaijan. All of them embodied a certain ideological structure and
served to the dominant religions of those times.
Key words: society, ideology, religious buildings, temples, fire temples, churches, mosques, khanegahs

UoT 72.012.71.1
S.9.Axundova, §.B.Zskiyeva
Azarbaycan Memarliq va Insaat Universiteti

BORPA ISLORINDO TiKINTI TEXNIKASI VO TiKINTi MATERIALLARININ ROLU

Keemis dovrlorin tarixi irsinin yronilmasi milasir memarligin problemlorini daha tam anlamaga
imkan verir. Belo ki, memarliq vo incasonat 6zlarinin inkisafinin har bir morholasindo ke¢gmis dovrlords
toplanmis tocriiboys istinad edirlor. Yeni memarliq formalart sosial-siyasi qurulusun tolobloring, yeni
manavi ehtiyaclara vo inkisaf edon tikinti texnikasina uygun olaraq yaranir vo inkisaf edirdi.

Tikinti texnikas1 6z genezisindo miioyyan ardicilliga malik olur. Orijinal ananolors osaslanan vo
istinad edon tikinti texnikasi inkisaf etdikco, ham do digor inkisaf etmis 6lkslorlo madani olagolorin
qurulmasi naticasinde konardan gatirilmis elementlori do 6ziine daxil edirdi. Istonilon comiyyatin
tikinti texnikasinin inkisafina onun maddi vo monoavi ehtiyaclarinin 6donilmasini miioyyon edon
yerli tikinti materiallarinin movcudlugu, onlardan diizgiin istifado bacarigi, comiyyatin iqtisadi
osasinin va sosial —siyasi bazasinin olmasi bdyiik tosir gostorir.

Azorbaycanda c¢iy korpicdon istifado edon memarliq anonalori 6z kokleri ilo cox gadimlora ge-
dib ¢ixir. Tunc dovriiniin godim erkon yagsayis maskonlari tigiin bu tiplor xarakterikdir: siklopik mii-
dafio divarlarina malik olan yasayis moskonlori (dagatoyi vo dag rayonlar: {iglin xarakterikdir) vo
aran rayonlarinda ¢iy korpicdan tikilon yasayis maskonlori.Siklopik divarlarin tikilmasi {i¢iin asas
material olan gaya das1 vo ya ohongdasi elo tikinti yerinds ¢ixarilir vo ya yaxinliqda yerloson kar-
xanalardan gotirilirdi. Tosadiifi deyildir ki, siklopik tikililors moahz tikinti materiali — dasin oldugu
yerlords tosadiif edilir.

Antik dovrda c¢iy karpic osas tikinti materiali idi vo onun hom kvadrat, hom do dérdbucaq for-
malarinda istifads olunurdu. Kvadrat vo dordbucaqlt karpiclordon eyni vaxtda istifade olunmasi ti-
kiglorin mohkom baglanmasi zaruratindon irali golirdi. Ciy kerpiclar tarixin daha sonraki dovrlorin-
do do istifadodon ¢ixarilmadi vo ondan divarlarin horiilmosinds bigsmis korpic, yaxud dasla birlikdo
istifado edirdilar.

Etnografik todqiqatlar gostarir ki,Azarbaycanin biitiin rayonlarinda, hatta dasin bol oldugu yer-
lords do yasayis vo tosariifat tikililori ¢iy korpicdan va ya palciqdan (gilden) tikilirdi. Ciy karpiclori
taxtadan hazirlanan, bir torafdon va ya har iki toraofdon aciq olan formalarda tokiirdiilor.

Azorbaycanin tikinti texnikasinda tez-tez layli divarlara tosadiif edilir. Bu gobildon olan kons-
truksiya qadim Nax¢ivanin (e.s II minillik) qala divarlarinin tikilmasinds tatbiq olunan tikinti mado-
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niyyotinin xarakterik xiisusiyyotlorinin togdim edir. Belo horgii orta asrlorin memarliq abidolori
ticin do sociyoavidir. Darbond sohorinin Sasanilor torofindon tikilon miidafio divarlar1 da analoji
konstruksiyaya malik idi: divarlarin yalniz iki xarici qati yonulmus, iri sal dasglardan ibaraot idi.
Agdam rayonunun Sofulu kondindoki kilso do belo daglardan horiilmiisdii. Iki sira iri sal daglardan
horiilon, arxa torofdon iso basqa materialla doldurulan divarlara Azorbaycanin kéhna tikililorindo,
xiisusilo Baki goharinde indi do tosadiif edilir. Belaliklo, qarsimizda erkon yagayis montaqgalorindon
baslayaraq, gliniimiizo qodor golib ¢catmis vo memarliq onanoloring daxil olmus divar konstruksiyasi
vardir. Bu tikinti texnikasinin dorin yerli koklori vardir. Hor bir tarixi dovrde divarlarin, 6ziillorin,
stittinlarin va digor konstruksiyalarin tikilmasinds tikinti texnikasinin miixtolif metodlarindan istifa-
do olunurdu. Har bir konkret halda, lokal sortlordon asili olaraq (yerli materiallarin olmasi, binanin
ohomiyyati, qonaatliliyi vo seysmikliyi, qruntun dasiyict gabiliyyati), miioyyan nov va tip kostruksi-
yalarin tomali qoyulurdu.

Konstruksiyalarin va tikinti texnikasinin dyronilmasinin bu sualin aydinlagdirilmasinda boyiik
ohomiyyati vardir. Belo ki, memarliq asorinin memarliq obrazinin ayrilmaz torkib hissasidir. Lakin
burada digor, daha miihim bir sobab vardir ki, bizdon ona qars1 daha diqgatli olmagimizi tolob edir.
Osas sobab memarliq abidslorinin barpa olunmasinda qadim dovrlerin konstruksiyalarindan vo
tikinti tisullarindan istifads olunmasinin miistosna shomiyystindadir.Miixtalif konstruksiya element-
lorinin,onlarin qurulmasinda daha genis yayilmis metodlardan vo iisullardan istifado olunmasinin
xarakterik xiisusiyyotlorini bilmomok oksor hallarda abidonin savadsiz baorpa edilmasing, borpa
isinin baglica prinsiplorinin pozulmasina va hatta tohrif olunmasina gotirib ¢ixarir.

Memarliq konstruksiyalarinin va tikinti mateiallarinin todqiq olunmasinin shomiyyati abidalor-
doki boyiik dagintilar vo barpa islorinin hoyata kegirilmasi zorurati sobabindon dofalorlo artir.

Acgar sozlor: insaat texnikasi, abidolorin borpasi, insaat materiallari,dagsmateriali,¢iy korpic,
divar konstruksiyalari,horgiilor

ODOBIYYAT
1.KepumoB B.N.O0oponutensHble coopykenust AzepOaiipkana. “Yamslorny” baky. 1998r. 132 cp.
2.Mawmenoa I''.I'.  3omuectBo KaBkasckoit Anbanuu. “Yamsiorny” baky.2004r. 223 ctp.
3.Mamenzane K.M.CrpoutenbHoe uckycctBo AzepOarimkana. 1978r.”Onm” baky 1978. 210 crp.

C.A.Axynooea, I11.b.3akuesa
PoJib cTpOUTEJBLHBIX MATEPHAJIOB U CTPOUTEILHON TEXHMKH B pecTaBpaluu

PE3IOME

HccnmenoBanre WCTOPUYECKOTO HACIEOHS TPONILIBIX JIOX IIO3BOJIIET HamOoJiee IIOJTHEEe IIOHSTH
COBPEMEHHYIO apXHUTEKTYpy. VICKYCCTBO M apXUTEKTypa Ha Ka)JIOM ATale CBOEro Pa3BUTHS 0a3UPYIOTCS Ha
HAKOIUICHHOM OTIBITE IMpeabIayIero 3tamna. HoBeie apXuTekTypHbIe (OPMBI 3apOXKIAINCh U Pa3BUBAIUCH B
COOTBETCTBMHM C TpPEOOBAHUSAMHU COIHAILHO-TIOJUTHUECKOIO CTPOS, HOBBIMH HPABCTBCHHBIMH IOTPEO-
HOCTSIMHU U pa3BUBAIOIIECHCA CTPOUTEIBHON TEXHUKOM.

Knioueevie cnosa: CTpowTelbHAs TEXHHWKA, PECTaBpaIUsl MaMITHHUKOB, CTPOHUTEILHBIE MaTEpHAIbI,
MaTepHuaibl U3 KaMHs, KUPIHUY, CTEHOBbIE KOHCTPYKIIMHU, KIIaJKa
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S.A.Akhundova, Sh.Zakiyeva
The role of construction materials and equipment in restoration works

SUMMARY
Research of historical heritage of ancient times allows understanding better the modern architecture, as
the architecture and art are both based on gained experience of past stage. Modern architectural shapes had
been founded and developed in line with social-political structure requirements, new ethic needs and
developing construction equipment.
Key words: construction equipment, monument restoration, construction materials, stone materials,
bricks, placing

UOT 72.01.03(09): 475.24
V.A.Cafarova
Azarbaycan Memarliq va Insaat Universiteti

AZORBAYCANDA ORTA 9SRLORDO MEMARLIQ ABIDOLORINDO
STALAKTIT ORNAMENTLORI

Miisolman moadaniyyatino aid olan biitiin incosonat novlorindon memarliq daha gorkomli, oriji-
nal vo tosirlidir. Memarliqda istifado olunan ifads vasitslori — hocmlorin plastikasi, genis miqyas,
ahong miitonasiblik, hamg¢inin faktura va sathlorin rongidir. Boyiik rus tonqidgisi V.Q.Belinski gos-
torir ki, “Memarliq xalqin hoyatini1 adebiyyatdan az oks etdirmir”. (1)

Dini binalar onlar1 shato edon tikililordon 6z Olgiilorine, memarlig-planlasma vo hacm-mokan
halling, hamginin fasadlarin vo interyerlorin zongin bazoyino gore forglonirdilor. Biz biitév barado
toassiirat1 detallar1 sarbast vo ardicil nozordon kecirmok imkani yaranmamisdan ovval aliriq. 9sas
fikrin halli kompozisiyanin bdyiik elementlorinin ifadaliliyi vo uygunlugundan asilidir.

Insanlar ¢cox qadim vaxtlardan insaatla mosgul olurdular. ©vvalco an sado ehtiyaclarin1 6domok
liciin tobiatdo hazir na varsa ondan istifads edirdiler (magaralar, qayalarin sallaq yeri altinda si13ana-
caqlar, calalar), sonralar budaqlardan vo gildon diizoldilmis ilk yasayis yerlori, kiilokdon sipar,
yagisdan talvar vo s. Tarixi inkisafin sonraki prosesindo pis havadan qorunmagq istoyindon slava,
moharatlo tikmak, tikililorin formalasmas1 zaman1 miioyyon mozmun kosb etmak cohdi yarandi. (2)

Gorkomli memarliq asarlori 6z ahongdar memarliq formalar: ils insana giiclii emosional tasir
gostorir. Memarliq tikililori digor incasonat névlori kimi zomanonin badii {islubunu oks etdirir.
Saray, yaxud mobad ansambllarinda memarliq, rossamliq vo dekorativ bozoklor ahangdar surotds
tizlagir. Memarlar kompozisiya iisullart vo vasitalori ilo miixtolif nov tikililerin, o ciimlodon mas-
cidlorin dobdabaliliyi vo monumentalligina nail olurdular. XIII-XIV asrlorde Azorbaycanda hacm
kompozisiyalarina, memarliq formalarinin miirokkabliyi vo dekorativliyino, tonasiiblorin nafisliyina
xiisusi digqet yetirillirdi. Stalaktit tikililor vo mascidlorin bastag kompozisiyalar1 kimi memarliq
elementlari daha hocmli idi.

Adoaton tagtavan vo taxcalarin dolduruldugu stalaktitlorin meydana golmosi memarlarin diiz
bucaqlardan dairoyo kecgorkon istifado etdiyi (mosolon, diizbucaqli biindvro iizorino giinboz
goyarkon) konstruktiv iisulla bagl idi. Bizans memarlar1 bu kecidi “yelkondon” istifado etmoklo
islayirdilar, islam memarlar1 iso asason stalaktitlor totbiq edirdilar.
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Azorbaycanin Simal vilayotlorinin memarliginda das lizorinds badii oyma iglori genis yayilmis-
dir. Abseron minarslorinds azancilar iigiin dolama eyvanlar1 — “sorofo” — dovraye almis kigik para-
petlorin tamamlama islorini gostormok olar. Oyuqlarin toroflari ilo eyvanlarin dastyict hissolorrini
saxlayan vo minaronin govdosindon meydangaya kegid omolo gotiron das stalaktit karnizlorin
detallart saligali suratds profillosdirmisdir.

Azorbaycan memarliginin hor yerindo genis yayilmis stalaktitlor, onlarin bir nego yiizilliklor or-
zindo, avvallar yiingiilco bozadilmis genetik elementdon ne¢a bels bir miirakkab bozak formasina cev-
rilmosini izlomoys imkan verir. Memarliq bazok islorindo genis istifado olunan ornamentli kompo-
zisiyalar 6lkonin simal vo conub vilaystlorindo miixtolif ciir tortib edilir vo yerino yetirilirdi. Dag ma-
terialdan cox istifado olunan Simalda, onlar, saligali yonulmus plitolordon ibarst divarlarin hamar
sothindo ¢oxplanli hérmo naxislart forglondiron, isiq vo kolgo tozadina hesablanmisdir. Korpic ma-
terialdan c¢ox istifado olunan conubda iso on ohomiyyatli tikililorin, asason do memorial abidslorin
fasadlar1, XII asrdon baslayaraq, demok olar ki, basdan-basa karpiclo islonmis ornamentlo ortiiliirdii.

Miisalman incosanatinde zongin ornament-kalligrafik, nabati (arabeska) vo hondasi ornamenti
yaradan dekorativlik prinsipi 0z parlaq tocossiimiinii tapdi. Kalligrafik ornamentds ilk funksiya sirf
dekorativ idi. Eyni zamanda giizgiilii ornamentli yaz tisullar1 inkisaf edirdi.

Giinbazls tamamlanan diizbucaq formali tikili - Sirvansahlarin ailovi tiirbasinds (XV asr) porta-
lin yuxarisindaki damla formali medalyonlarda memarin ad1 oxunur. Medalyonlarin i¢arisinds hokk
edilmis yaz1 iki clir yazilmisdir, onlarin biri adi gézls oxuna bilinacok torzds, digori ise yalniz giliz-
gii vasitosi ilo oxuna bilinacok sokildadir.

Ornamentin ikinci névii 9sasini liziim salximi burumlarinin toskil etdiyi arasikosilmoz nobati
ornament — arabeskdir. Diiz xatlar, iicbucaqglar, romblar, dairalor vo xong¢alar hom arabesk, hom do
kalligrafik motn togkil edir. Hondosi ornament ideyasinin parlaq tocassiimiiniin niimunasi moaghur
memarliq “stalaktitlori” — bir-biri tizorindon asilan vo kosison mokanlarin aramsiz dorinlogmasi
xiilyasini yaradan taxcalardir.

Stalaktitlor (mukaranas) Orob Sorqi memarliginda tagtavan, tax¢a vo karnizlorin doldurulmasi
zamani bir-biri tizorindo corgalorlo yerlogon prizmasokilli fiqurlar kimi genis yayilmisdir. Hondosi
ornamentin miixtalif agac novlari ilo inkrustasiya zamani tosiri xiisusilo qoribadir. Agac kafedra vo
balkonlarda hondasi naxis mascidin tortibatinda miihiim hissadir. Stalaktitlor ilk névbads funksional
ohomiyyato malikdir — onlar giinbaz, tagtavan, tax¢alarda, karnizlorin altinda, siitunlarin kapitello-
rinda yerlosorok ¢ixintili formalara dayaq olurlar.

Stalaktitlor magaralarda yaranan tobii su toromolori ilo banzorliya goro belo adlandirilmiglar.
Stalaktitlor kosilmis ar1 sanlarini, magaralardaki shongdasi arpini, yaxud donmus yagis damcilarini
xatirladirlar. Orta osr Sorq filosoflart “gigok {islubu” adlanan iislubda hotta xariqiilado formada olsa
bela, bagariyyatin rahatliq, gozallik, xosbaoxtlik barade arzularini ifade etmok imkanini goriirdiilor.

Stalaktitlorin inkisafi memarliq tislubunun tokamiiliinii parlaq sokilds saciyyalondirir.

Sirvan minaralori — Mohommaod moscidindon (XI osr) tutmus saray moscidlorinadok (XV osr)
sarafa stalaktitlorinin niimunasinda onlarin tadricon 6z ilkin konstruktiv monalarini neca itirdiklarini
vo dekorativ elementlors ¢evrildiklorini izlomok miimkiindiir.

XI-XIV asrlords bir sira memarliq formalar1 6z ilkin konstruktiv monalarini itirarak, sirf de-
korativ xarakter kasb edirlor, masalon bastag taxcalarinda yarimgiimbazlarin stalaktit doldurmalar
kimi. Sirvan minaralorinin sorofo stalaktitlorindo bunu miisahido etmok olar. Qosa Naxc¢ivan vo
Qarabaglar minaralori vo Bakida Mohommeod mascidinin minarasi kimi tikililordo memarligin aydin
ifado olunan 6ziinomoxsuslugu miisahids olunur. (3)

Memarliq formalarinin badii niimunaloring aid olan Bakida Divan xana vo saray ansamblinda
tiirbaya stalaktit kompozisiyalarina asas yer verilir.
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Stalaktitlorin qurma texnikasi insaat materiallarinin spesifikasiyasindan asili idi. ©sason onlar
tikinti yerlorindo ovvaldon hazirlanmis elementlordon yigilirdilar. Divan xana, tiirbo vo basqa
abidolordo portalin stalaktitlorlo doldurulmus das horgiidon olan tikislorin xarakteri bunu siibut edir.

Acar sozlor: stalaktit, ornament, kompozisiya, minara, elementlor, forma, dekorativ.
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V.A.Cafarova
The stalaktit ornaments in architectural monuments of Azerbaijan in the Middle Ages

SUMMARY
Azerbaijan architects could conservation and develop aged additional building traditions in creations of
architectural monuments, achieves review and monumental of different buildings and mosques with
composition methods. Thus, especially attention was spared to complications and decoratives of architectural
shapes, refineds of proportions, and also stalaktits formations.
Key words: stalaktits, ornaments, composition, minarets, elements, shape decorative.
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TOBRiZ SOHORININ XiDMOT SiSTEMi TULLANTILARININ TONZiMLONMOSI

Xidmat sahosi sohorin hoyat torzi ilo yaxindan bagl olan miixtalif foaliyyotlorin genis bir hisse-
ni Oziindo tozahiir edir vo o adoton soharlords funksional vo sosial baglantin1 tomin edir. Kigik vo
giindalik xidmatlor kondlors xas olsalar da, onlardan bozilori funksiyalarina miqyaslarina, tutumuna
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goro xiisusilosdirilir vo 6zal tolobloros malik olmagla sohorin sonaye vo moisati ilo six alagodo oldu-
gundan onlar “sohor xidmatlori” adlandirilir. Xidmetlorin lazimi soviyyado toskil edilmomasi vo
diizgiin idaro edilmomasi sobobindon sohordo bir sira sanitar-gigiyenik intizamsizliq yaradan moisot
tullantilar1 ¢oxdur, onlar da yasayisa ¢cox yaxin yigildiqda ¢atin hall edilon problemlorin yaran-
masina sabab olur.

Sohor xidmatlori 6ziiniin imumi manasinda diizglin nazors alinarsa onun gohar idaragiliying aid
olan xidmat va foaliyyot sahalori tomin edils bilor. Amma yaddan ¢ixarmamaliyiq ki, sohor xidmot-
laring aid faaliyyatlorin dyronilmasi vo tosnifatlandirilmasi isi, bilavasite sohar idaragiliyinin meto-
dundan asilidir, bu tizdon soharin xidmat sahalarinin foaliyyatinin «praktiki cohatdon» dayarlondiril-
masi, hom do miiayyan doracads soharin idaragilik metodu seciminds istirak edir vo onun regional
mabhiyyatini, atrafla olagsliyini do miisyyon edir [1].

Sohor xidmotlorinin tosnifatlandirma isi yuxarida qeyd edilon tohlillordon olavo miixtalif
olkalards farqli sokilds sorh edilir. Sohorin xidmot sahasinin idaragiliyi bolga vo rayon idaragiliyi ilo
bagli oldugundan soharin 6ziindo moisot xidmat sahosinin secilmasi vo foaliyyatli {izro tonzimlon-
masi miitloq 0z tosirini yasayls qurumlarinin yonoldilmasindo gostorir. Misal olaraq geyd etmok
olar ki, sohorin maisato aid olan xidmatlorinin idaragiliyi ¢ox vaxt vahid bir sistem togkil edo bilmir,
clinki burada regionun idarsetmo foaliyyoti ¢or¢ivasinds solahiyyatlor goffaf sokildo miioyyanlos-
dirilso do bozon mohz region vo ya Olkolordo bolgo idaragiliyinin gohor idarogiliyi lizorindo
dominantliq etmasi miisahidos edilir.

Soharin ictimai sahslorinin xidmati istisna olmagla onun galan xidmaot sahoslori bunlardir: otraf
miihitin ekologiyasinda tarazligin yaradilmasi, soharin istirahot vo oylonco xidmatlorinin tominati,
sohorin miihafizs, tohliikasizlik vo nagliyyat xidmat saholori. Digor torafdon, gohorin sonaye-maoisot
tullantilarinin xaric edilmosi do otraf miihitin sanitar-gigiyenik xidmotlori sahasino aid edilir. Bu
giin belo tullantilardan qurtulmaq istigamatinds bir sira 6nomli todbirlorin aparilmasi vacib sayilir
vo miixtolif tisullar axtarilir [2].

1. Tullantilarin tabii zorarsizlosdirilmasi iisulu:

Bork maisot tullantilarinin zararlagdirilmasi problemi uzun illordir ki, daim insanlar diistindii-
ron mosololordan biri olmusdur. Qeyd etmok lazimdir ki, bizo malum olan bu problemlarin an sado
halli yolu ilk névbads tullantilarin sohar hiidudlarindan konardaki ¢cokok yerlords toplanilmasidir.
Sonralar bu iisul arazilarin ¢irklonmasinin qarsisin1 almaq magsadilo hamin tullantilarin yandirilma-
st ovoz olundu. Uzun illordir ki, bu metod miisbat bir ¢ix1s yolu kimi on praktiki metod kimi istifado
edilirdi. Lakin tullantilarin golocokdo yarada bilocoyi monfi tesirlor nazara alinir vo diinyanin bir
cox regionlarinda, hal-hazirda bu tisul aktiv istifads edilir.

Tocriibo gostordi ki, onlarin zararlogdirilmasi naticosindo yaranan problemlor daha miirokkob-
dir, bu tizdon do bozi 6lkalorde bu masals yenidon miizakiroys qoyuldu va toklif olundu ki, mdvcud
olan {istiiaciq tullantilarinin orazilori siirotli gokildo {iistlori basdirilsin. Bu {isul da rasional iisul
sayllmadi, ¢linki moisot tullantilarinin yanmasi tiistii vo bad qoxulari yaratdi. Bundan olavo
tullantilarin basdirilmasinin naticosindo yer altinda hogorat vo gomiricilorin ¢oxalmasina gotirib ¢1-
xartd1 vo yenidon giindalik torpaq ortiiklorindan istifade edilmasi do otraf miihitin miihafizo prob-
lemlorini hall eds bilmadi [3]. Tullantilar1 yandirmagla onlart mahv etmak iisulu vo ya tullantilarin
basdirilmasi ilo bagh bir ¢ox miihandis tadbirlarinin giinii-giindan artirilmasi fakti naticoads yeralti
sularin ¢irklondirilmasino doa sabab oldu.

Movzunun aktuallifini nozore alaraq Meksikada, Rio De Caneyro soharinde 1992-ci ilds
“Torpagqlarin istifade edilmosi” mdvzusuna aid elmi konfrans kegirildi vo burada ondan bagl miix-
tolif mosaloalor miizakirs edildi. Homin konfransla «21-ci giindom» tapsirigi adi ilo maraqgli bir mo-
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ruzo togdim edilmisdir. S6ziigedon moruzonin «Bark maisot tullantilarin xaric edilmosi» boliimiindo
tokidlo vurgulanirdi ki, ogor tullandilarla bagl lazimi tadbirlor goriilmase 2025-ci ilo bu maigat
tullantilarinin togkil vo miqyas saviyyasi cox tohliikali hodds catacaq vo o zaman tullantt maddolori
ilo bagl yeni istehsal ndvlorinin yaradilmasina ehtiyac olaraq. Konfransin yekununda qeyd edildi
ki, mévcud metodlarin hamis1 geyri-diizgiin metod kimi gobul edilsin vo tokidlo vurguland:r ki,
golocak programlarin asasinda biitlin 6lkolor iiglin asagidaki tadbirlor gabul edilsin:

1. Tadbirlorin tiplari miixtalif istigamat almalidir:

a) tullant1 hacmino gore azaldilmalidir;

b) tullantilarin yenidon istifads edilmo metodlar1 genislondirilmolidir;

¢) otraf vo yasayis miihitinin tonzimlonmasi iigiin tullantilarin xaric edilmosinin idars etmasi bir
toskil sistem kimi giiclondirilmalidir;

d) tullantilarin xaric edilmosinin idars etdirilmasi sisteminds bir ne¢o lisuldan istifado edilmasi.

2. Maisat tullantilarimin xaric edilmasinin idars edilmasi bir ¢ox hadaflorindan asihidir.

Son zamanlar otraf vo yasayis miihitinin miihafizosino dair molumat vo informasiyalarin art-
mast ilo yanagi Tobriz soharinin xiisusilo do tarixi hissasinds olan gohorin moigot xidmaot sistemlori
tonzimlonmadiyindon, bu giin onun orazilorindo bark moigot tullantilarinin zararsizlosdirilmosi isti-
gamatinds oshamiyyatli doracads irsliloyislor miisahids edir [4]. Bununla bagl bork moisat tullanti-
lar1 togkilinin idars edilmasi vacib bilinorak xiisusi bir sistem kimi planlasdirilmasi nozords tutulur.
Bu sistem asagidaki sahalori 6ziindo comlogdirir: maliyye masololori, is yerlorinin tominati, tochizat
avadanliglarinin vo hazirlanmasi azad, is¢i qlivvesi, xorclori idaraetma vo biidconin hesablanmasi,
miiqavilalorin tutulmasi, yonoaldici naqliyyat yollarinin tikilmasi vo iimumi alagalorin nizamlanmasi.

Qeyd etmok lazimdir ki, oksor soharlordo bork maisot tullantilari masalolorinin mosuliyyatini
sohar baladiyyslori vo yaxud baladiyyonin tabegiliyi altinda foaliyyot gostoron digor toskilatlar dagi-
yir, lakin bork moisat tullantilarinin idarsetma problemlarinin halli vo onlarin tosnifatlandirma isi,
sohorlor aras1 miigtorok bir i hesab olundugundan onlar sohor problemlori kimi hall edilo bilmaz,
clinki bu artiq miiayyonlogdirilmis vo prioritet sayilan masalalordir ki, bunlar 6lke daxilinde diger
qabariq vo geyri-hoqiqi yeni problemlor torado bilor ya da mdvcud olanlari daha da dorinlogdira
bilor. Bunlarin naticasi alave xarc vo vaxtin, insan resurslart faaliyyotinin samorasiz xarclonmasina
vo hotta insanlarda sohorlo bagl goriilon isloro qarsi etimadsizliga da sobob ola bilor. Miiqayiso
liciin Azarbaycanin Sumgqayit soharinin moaisat tullantilarin1 misal gotirmak olar [5].

Bork moigot xidmotinin tullantilarinin xaric edilmosi vo idaro edilmoasi oslindo secilmis idars-
etmo texnologiyasinin vo programlar birlosmosinin tozahiiriidiir. Basqa s6zlo, buna bark maisat tul-
lantilarinin idars edilmosi otraf yasayis miihitinin miihafizasi vo homin tullantt maddslorinin yarat-
dig1 cirklonmenin qarsisinin alinmasi da demok olar. Qeyd edok ki, tomizlonmasinin idarsetma
iisullar1 sohorin biitiin ictimai xidmot saholorini, o ciimlodon: sonaye, kond tosorriifati, ticarot,
sohiyyo, kommunal sahalorin tullantilarinin tonzimlonmaesini ohato edir vo alti vozifoni dasiyir:
tullantilarin istehsal yerlorindon xaric edilmasi, toplama mantoqasine y1g1lib emal edilib saxlamasi,
dasinmasi tokrar emal edilorok zorarsizlogdirmosidir. Bununla yanasi, sohorin bork moisot tullantila-
rinin idars edilmasi hom do alt1 hissadon ibaratdir. Belo bolgiiniin aparilmasina asas sabob hor mor-
halonin vazifs solahiyyatlori miioyyon edilorak bir-birindon ayrilmasi vo onlarin idars edilmasi
isinds foaliyyot metodlarinin forgliliyidir. Bu faaliyyat sahoalori asagidakilardir: [6]

1. Tullant1 istehsalinin manbalarinin, keyfiyyat vo komiyyatinin miioyyan edilmasi;

2. Onlarin yerdayismasinin, yerds saxlanilmasinin vo emal edilmasinin tomin edilmasi;

3. Toplama tadbirlori aparilmast;

4. Dasmma prosesi;
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5. Tokraron, yenidon emaletmo;

6. Dofnetmo foaliyyati.

3. Tullanti maddoslarinin yenidon emal edilmasi vacib iisullardan biridir.

Holo bir ne¢a il onco tullantilarin yenidon devriys buraxilib emal edilmesi yalniz tolobata
baglanirdi bu tizdon do proqramlarin hazirlanmasi1 da mohz bu tolobat osasinda hoyata kegirilirdi.
Amma 2001-ci ildon etibaron bark maisot tullantilarinin yenidon dovriyys buraxilib emal edilmo
movzusu yeni bir forma ald1 yoni bark moisat tullantilarinin idare edilmasine dair yeni proqramlar
hazirlandi, inkisaf etmis 6lkolordo bu saho ilo bagli faaliyyatlor siirotlo inkisaf etmoyo baslandi.
Miixtalif inkisaf etmis 6lkalords insanlar bela bir gonaste galdilar ki, yer {iziindoki maddi modanlor
mohduddur va bu keyfiyyatli madonlar tiikonss insanlar keyfiyyotsiz vo arzuolunmaz modanlordon
istifado etmok maocburiyyatinds qalacaqlar. Bu is9, daha ¢ox sarmayslorin yatirilmasina vo onlarin
istixrac olunmasi {i¢iin slava enerjinin sorf olunmasina sobab olacaqdir. Digor torafdon iso tullanti
istehsalinin giinbogiin artmasi onu gostorir ki, hal-hazirda mévcud madonlordon haddindon artiq
xam maddalar istixrac edilir. Belo qaydasiz istehsal miitloq kontrol altina alinmali, tobii sarvatlor
miihafizo olunmali vo eyni zamanda, yenidon emaletma va tokrar istifado etma mosololori bir zoru-
rot olaraq ortaya qoyulmalidir.

«Torpaqdan istifado» movzusuna hasr olunmus konfransdan sonra, tullantilarin emali ilo bagh
dord miithiim osas mosolo beynslxalq ictimaiyyati torofindon tosdiglonmisdir. Bir ¢ox Avropa
olkolarinds hal-hazirda bu qanunlar qayda olaraq qabul edilir:

4. Qayda novlarinin bir-birindan farqliliyi:

4.1. Tullanti migdarinin azaldilmasi qaydasi: Bu qayda, yalniz qanuni, iqtisadi vo ictimai
vasitolordon istifado edorak icra edilo bilon bir qabaqlayici strategiya hesab oluna bilor. Soziigedon
gaydada masraf niimunalorinin islah edilmasi masalasine ¢ox bdyiik shamiyyat verir.

4.2. Tokrar istifado metodu. Bu gayda vo yaxud idaroetmo metodu istehsal edilmis maddslorin
tokrar vo birbasa istifadosino osaslanir. Basqa ifado ilo desak, bu tullanti istehsalinin kontroluna isti-
gamotlonmis metoddur. Misal olaraq, yuyulma va dezinfeksiya marhalslorini ke¢cdikdon sonra sag-
lam siligo butulkalarindan tokrar istifade edilmasi gqeyd etmok olar, bu tullantilarin hocmini do azal-
dacaqdir.

4.3. Tokrar dovriyys metodu: Tokrar dovriyys qaydasi da tullantilarin idaro edilmosi iigiin
istifado edilon metodlardan biridir. Belo ki, burada dolay1 yol ilo tullantt maddslorinden tokrar
istifads edilir, yani tullantilar homin prosesa qabul edilir vo forgli formada istehsal edilorak yeniden
istifadoys verilir. Misal olaraq, plastik gablar1 qeyd etmok olar ki, onlar tokraran ovvalki va ya
basga formaya salinaraq istifadoys verilo bilor. Bu qaydaya ikinci dosto do deyilir.

4.4. Emaletmo metodu: Bu qaydada vo metodda biitiin fiziki, kimyovi, horarot vo bioloji
doyismo vo ¢evrilmo prosesloring isars edilir. Burada tullantilarin istifadosinin naticosi kimi maddo
enerji olaraq dovriyyaya buraxilir. Masalon, kompost kiibrasi, bioqaz, yanacaq istehsali, tullantilarin
yandirilmasi, istilik vo enerji istehsali tliglin horarat enerjisindon istifado etmo kimi proseslor bu
gaydaya aid edilir. Bu qaydaya iiciincii dosto do deyilir.

Beloliklo deyo bilorik ki, timumilikds artiq bork moisot maddolorin xaric edilmosinin idara
edilmasi igino moisot tullantilarinin istehsali, saxlanmasi, toplamasi, dasinmasi, emaletmosi vo
yaxud tokrar emal edilmasi vo zararsizlosdirilmosi do aiddir. Bu morhalalar kontrol edilib, qaydaya
salina bilon yollardan biridir vo burada sanitar-gigiyena, iqtisadi, mithondis miihafizo vo estetik
tolobatlar tomin etmak ii¢iin on optimal qaydalar kimi 6z idars formasini tapmali, maliyys edilorak,
ganun vo proqram metodu kimi istifade edilmolidir [7].

Bu giin adambasina diison istehlak artimini, moisat tullantilar istehsalinin ¢oxalaraq artmasini
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vo yasayis miihitinin ekoloji problemlarinin hall edilmasini nozaoro alaraq demoliyik ki, artiq olavo
tullantilarin idars edilmosi ¢atinlosdiyindon bu masaloys golocokdo ovvalkindon do artiq digqget
yetirilmalidir. Yalniz belo oldugu halda, sohorin hom ictimai, hom moisot xidmoti sahalorinin
davamli inkisafdan s6z agmagq olar.

Acgar sozlar: sohar, sonaye, moisat, tullantilar, tokrar emal, xidmaot
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X.9. Caoezzaoe benam
Yeayru no yoopke TBepaAbIX OLITOBBIX 0TX0/10B ropoaa Teopu3

PE3IOME

OuninieHre KIIOH CPeibl TOPOJia OT HOBBIX OTXOJ/IOB BCErjia ObUIO OJHOM M3 BOCTPEOOBAaHHBIX MPOOJIEM,
KOTOPYIO HEBO3MO)KHO OBUIO PEIIUTh OJHMM CIOCOOOM. XOTSI CaMbIM JIETKHM ITyTEM CUHTAIOCH CIKMIAHUE
OTXOJIOB Ha MYCOpPHOH CBaJike Ha OKpamHe ropoja. OIHAKO, 3TOT METOJ MPUBOAWI K JBIMOOOPA30BaHHUIO M
BBIJICJICHHIO BPEIHBIX ra30B. BTOpoil MeTo 1 — 3aKarbiBaHHE OBITOBBIX OTXO/IOB TOXE OKa3aliCs Hed()(EKTHBHBIM
10 NPHYKMHE Pa3MHOKEHHUSI Ha 9THX Y4acCTKax I'PhI3YHOB, 3arPS3HEHHIO MOJ3EMHBIX BOJ. TpeTHil Crocod — 3To
BTOpHUYHAsI MIepepadoTKa Mycopa ¢ M3MEHEHHEM MpO(UIIs MCTIONB30BaHMSA. DTH YCIyTH KacaroTCs HE TOJBKO
TUTHEHBI TOPOJia, HO M YCHICHHIO POJIM OT/AbIXa M Pa3BICUYEHHS, YCIYTH TPAHCIIOPTa W MPUPOIOOXPAHHBIC
YCIIYTH 0 00ECIICYCHUIO O€30IaCHOCTH YKH3HU FOPOXKaH.

B craTbe 6oJjiee paciimpeHHO PacKpbIThl 0COOCHHOCTH KaXI0T0 BH/A YCIIYT.

Kniouesvte ciosa: ropoi, IpOMBIILICHHOCTh, OBITOBOM, BEIOPOCHI, ITepeodpaboTKa, yciyra

H.E. Sadeghzadeh Benam
Cleaning service of municipal solid waste of Tabriz city

SUMMARY
Clarification of the inhabited environment of the city from new waste has always been one of the most
popular problems which couldn't be solved in one way. Although, incineration landfill on the outskirts of the
city was considered as the easiest way, however, this method leads to smoke formation and release of
harmful gases. The second method — an instillation of domestic waste also wasn’t effective, due to the
breeding of rodents in these areas and groundwater pollution.
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The third way is a processing a waste and secondary processing with change of a profile of use. These
services involve not only hygiene of the city, but also strengthen the role of recreation and entertainment,
transportation and nature protection services for the safety of life of citizens.

Key words: city, industry, domestic, discharge, processing, service

VIIK 628.55:550.461(470.341)
A. A. 3aiiyes

TI'OY BIIO «Hucezopoockuit 20cyoapcmeeHHblil
Apxumexkmypno-Cmpoumenvuuiii Ynusepcumem).

YCTONUYMBOE PA3BUTHUE APXUTEKTYPBI HA IPUMEPE CPEJIOBOI'O
(KOHTEKCTYAJIBHOI'O) MOAXOJA

[TpoGiemMa TpaauuMii 1 HOBAaTOPCTBA B apXUTEKTYpE, COUETAHMs CTApOl U HOBOM 3acTpONKH
OTHOCHUTCSI K BaXXHEUIIUM TEOPETHUUECKUM MpodIemMaM, UMEIOIIMM 3HAYeHHE JJIs apXUTEKTYPHOI
TEOPUH W TPAKTHKH. B paMkax pemeHus 3TUX NMpoOJIeM HaXOIUTCS M TeMa KOHTEKCTyaln3Ma
(cpemoBoro moaxona).

Coznanue aHcaM0JIeBOrO €IMHCTBA BO BCE BpeMeEHa SBIISAJIOCH OJIHOM M3 OCHOBHBIX 3a7ad MpH
MIPOEKTUPOBAHUU B IPUPOAHON M aHTPONOTEHHOM cpene. B npeBHUE BpeMeHa 1o KOHTEKCTYyaJIu3-
MOM MOHUMAJIM aHCaMOJIEBYIO IENOCTHOCTh. K ee JOCTH)KEHUIO CTPEMIUIUCH BCE BEIMKHUE 30/14Ue
TOTO BPEMEHM, YTO OTMEUYEHO U B TPYAAX TEOPETUKOB apXUTEKTYpbl. 30JUM€ B Pa3HbIEC MEPHOIbI
CTAJIKUBAJIUCh C HEOOXOJMMOCTHIO KOMIIO3UIIMOHHOTO, CTHJIMCTUYECKOIO, CEMAaHTUYECKOTO0 00be-
JMHEHUS TPYIN 3[JaHUK U COOPY)KEHHH B apXUTEKTypPHBIE aHCaMOIU M CO3JIaHHE Ha TPaJOCTPOU-
TEJIBHOM YPOBHE ILIEJIOCTHOM 3aKOHYEHHOW KOMIIO3MIMM. YTIOMMHAHHMS O FapMOHHWYHOM LEIOCT-
HOCTH apXMTEKTYpHOM cpeabl 3Haumnuck B Tpynaax JI.b. AnbOeptu (tpaktar "/lecsaTh KHUT O
3oquectBe"), Jx. Bunbona“IIpaBumno nstu opaepoB apxutekTypsl” (1562), A. Iannaauo (TpakTar
"Yetslpe kHUTH 00 apxutekType") u M. Butpysus (tpaxtar "/lecstb KHUT 00 apxuTekType").

KonTtekcryanusm (cpeloBoi MOJIX0/a) Kak METOJl sBJseTcss HauOoJiee aKTyallbHbIM U YHUBEp-
CaJIbHBIM CIIOCOOOM TIPH TMPOEKTHPOBAHUU B CIIOKHOW apXUTEKTYPHOH TOPOJCKOW W TPHUPOIHON
cpele, MPOosBIISJICS BO BCE UCTOPUUYECKUE TEPUO/IbI, BO BCEX CTpaHaX, U HAXOJIUT CBOE OTPaKEHUE
BO BCEX CTWISX. B Halllu THU TEOPETHKU MOHUMAIOT MOJI MpUEMaMH KOHTEKCTyalnu3Ma onpesesieH-
HbI€ MpaBUja BIUCBIBAHUS MPOEKTUPYEMOIO MM PEKOHCTPYUPOBAHHOIO 3/1aHUS B OKPYXKAIOLIYIO
cpeny. B 20 Beke, koraa copmMupoBanuch ropoJICKUE MPOCTPAHCTBA LIEHTPOB KPYMHBIX T'OPOIOB,
KOHTEKCTYaJIM3M SIBUWICS OCHOBHBIM NMPO(ECCHOHATBHBIM METOJIOM MPOEKTUPOBAHMS B CIOXKHOMN
ApXUTEKTYPHOUI FOPOJCKOM Cpene.

OpnHoM M3 BaKHEHIINX COCTaBJIIOUIMX KOMILJIEKCHOTO aHalNW3a HOBBIX COBPEMEHHBIX 3/1aHMN B
HCTOPUYECKOM OKPYKEHUU SBIISIETCS TPAZOCTPOUTENBHBIA aclekT. Tak, Ha ypOBHE I'€HIUIaHa OIpe-
JIeTISIeTCs] PACHOJIOXKEHHUE 3/1aHHsI HA Y4aCTKe OTHOCHTENBHO COCEHUX OOBEKTOB a TaKXkKe YJHUIl U II0-
mfanen, OJM30CTh K TOPOACKMM JOMHHAHTaM, YYWTBIBAIOTCS U BBISBISIIOTCS OCHOBHBIE KOMIIO3U-
LMOHHBIE OCH U T.A. [Ipy 3TOM yuuTHIBa€TCS BHICOTHOCTH OCTPOMKH OTHOCUTEIBHO COCEHUX 3/1aHHH,
CHJTY?T UCTOPUYECKON YIIHIIbI, HACKOJIBKO KOMIIAKTHO WM PA3PEKEHHO PacIiONiOKEHbI 00BEMBI 31aHHH
Ha 3TOW YNHWIIE, OTHOIIEHUE BBICOTHI 3[JaHMM K IIMPUHE YIMLBI WM Iuomamu u T.41. Onpenensercs
00BEMHO-TIPOCTPAHCTBEHHAS! KOMITIO3UIIMS 3/1aHUSI OTHOCUTEIILHO HCTOPHUYECKOM 3aCTPONKH.

Ha KOMIIO3MIIMOHHOM YpOBHE AapXUTEKTOPBHl YAENAIOT BHMMAHHUE PACIOJIOKEHUIO HOBOIO
31aHUsl B MEPCIEKTUBE YJIMLBI WIN IUIOLAJAA OTHOCUTENIBHO TOPOACKUX JOMMHAHT U OCHOBHBIX
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TOpPOJICKUX OpueHTUPOB. HoBoe 37maHMe aHamM3WpyeTcs Ha ypoBHE (POHTAIBHOH, TIYOMHHOW H
00BEMHO - MPOCTPAHCTBEHHOW KOMIO3UIIMH BO B3aUMOCBSI3H O cpefion . OmnpenensroTcst XxapakTep-
HbI€ KOMIIO3ULIMOHHBIE MPHUEMbI MPOMOPIUOHUPOBAHUSA, COMACIITAOHOCTH, NMPUEMBI BbISBICHUS
METPUUYECKUX WM PUTMUYECKUX 3aKOHOMEPHOCTEH MpU WIEHEHUH IUTocKocTel dacana, IIacTUKU
00BEMOB HOBOTO M COCETHUX 3aHHIA.

Ha Ttunonoruyeckom ypoBHE ONpeNEseTCs TUII 31aHHUS U €r0 TUIIOJIOTHYECKOE COOTBETCTBHE C
OKPY’KEHUEM.

Ha miannpoBOYHOM ypOBHE ONpEIEseTCs OCHOBHAS IJIAHWPOBOYHAS CXeMa 3JaHMs, paclo-
JIOKEHHUE BXOJHOM TPYNIBI M APYTHE XapaKTEPUCTUKU (PYHKIMOHATIBHON CTPYKTYpPHI 31aHUS U €T0
OKPY’KEHHUsI; HACKOJIbKO IUIAHUPOBKA 3JaHMS BIIAAET HA €0 PacloJIOKEHUE HA y4acTKe, Ha KOMIIO-
3ULMOHHBIE M OOpa3HbIEe XapaKTEPUCTUKU: HACKOJIBKO IOBTOPSIET IUIAHUPOBOYHYIO CXEMY U
KOH(HUTypaIMio COCETHUX 3AaHUH.

Wuorna BOJMIM3KM OXPAaHHBIX 30H MAaMSITHUKOB apXUTEKTYPHI, 3014eMy HEOOXOIUMO CTHIUCTH-
YECKU IPHUBA3ATHCS K OKPYKEHHUIO, YTOObl HE HAapYUIUTh LEIOCTHBIA CIIOKUBIIUNCS €IUHOBpE-
MEHHO aHCaMOJIb. B HEKOTOPBIX CiTydasix HOBOE 3/1aHHE HEOOXOAMMO aJallTUPOBATh K ITOJIHACTHIINC-
THYHOMY Pa3HOBPEMEHHOMY OKPYXXEHHIO, B 3TOM CIIy4ae HCIIOJIb3YETCS INMPUHLMUII IKIEKTHU3MA,
KOJUIQKHOCTU Y BAPUATUBHOCTH JACKOPATUBHBIX MIEMEHTOB, B3SATBIX U3 OKPYKCHUS.

Jiis mepeaun B3aMMOCBSI3U C OKPYXEHHEM apXUTEKTOPHI UCHOJIB3YIOT apXETUIIbl, METa(OopHl,
CHUMBOJIBI U 3HAKH, XapaKTepHbIE Ui JAHHOTO PErHOoHa WM HCTOPHYECKOE COOBITHE, KOTAa-TO
MIPOMCXOUBIIIEE B ITOM Cpelle, HA OCHOBE apXUTEKTOHHKH, ()OPMBI M OOIIEH IIBETOBOIl T'aMMBbI
HOBOTO 3/IaHUSI U OKPYXKAIOIIEH Cpe/ibl.

[IpuHumnaMu AJig BCEX aHATM3UPYEMBIX TUIIMYHBIX IPAJOCTPOUTENIBHBIX CUTYAIUH SIBISIOTCS:
OCHOBHOM, TPUMEHSAEMBIII BO BCEX CHUTYaIUSX - KOMIIO3ULIMOHHBIN; O0IIMe - MOP(OIOrHUecKuid,
CTHJIMCTUYECKHH (IeKOPATUBHBIN), KOJIOPUCTUYECKHUI (TEKCTYPHO - LIBETOBOM ) MpUHIMIIBI. [[ekopa-
TUBHBIM, TUIOJIOTMYECKUN, TEKTOHUYECKUH, CEMHOTHYECKHH (00pa3HO-CUMBOIUYECKHI H
aCCOIMATUBHBIN) ¥ MPUPOAHO-TAHIA(THBINA ( B 4ACTHOCTH, IPHAMOP(HBIN) MPUHIMIIBI SBIISIOTCS
crienn(pUIECKUMHU U TaKKe 3aBUCAT OT KOHKPETHOU cuTyauu. [Ipu 3TOM KOHTEKCTyaau3M peanuu-
3yeT IPUHLUII IPEEMCTBEHHOCTH B I'PaJlOCTPOUTENBLCTBE U ApXUTEKTYPE.

B HoBeiflmeil 3amagHoil apXUTEKType xapaxkmepHnuimMu W Hanbojee 4acTo MPHUMEHSEMBIMU
MpUeMaMM aJlanTaliy SBJISIOTCS KOMIIO3UIIMOHHBIE, MOP(OIOrnyecKkue, o0pasHO-CHMBOINYECKHE
1 aCCOIIMATUBHBIE IIPUEMBI.

B oreuyecTBEHHON apXWUTEKType XapaKTEpHBIMU IPUEMaMHU CPEIOBOM aJanTalluu SIBIISIOTCS
KOMITO3UI[MOHHBIE, CTUIMCTUYECKHUE, IEKOPATUBHBIE U KOJIOPUCTHUYECKHE.

baky — npeBHHi1 U cBoeoOpa3HO CHOPMHPOBAHHBIA BEKaMU TOPOJ, CO CBOMMHU HEIOBTOPH-
MBIMH Y€pTaMHU U KOJOopUTOM. IM BocXHIaJIMCh B pa3HOE BpeMsl IpeObIBaHNS B HEM POCCUNCKHE U
3apyOeKHbIE MOATHI, YUEHbIE U JIeATeNH UCKyccTBa. [103TOMY BUIMTCS TOCTaTOYHO BAaXKHOM coc-
TaBJIAIONICH YCHEIIHOIO Pa3BUTHUS IOpoja 4epe3 COXPAHEHHME HAKOIJIEHHBIX BEKAMM KYJIbTYPHBIX
LIEHHOCTEHN, OPHAMEHTHKH, apXUTEKTYPHBIX J€TaJeHd U MOTHBOB, a TAKXKE UCTOPUUYECKON TOPOICKOM
TKaHU. B mcropuyeckoil cpefe Bce 3TO HACTOIBKO CHUJIBHO MEPEINIETEHO, YTO MOPOH HEBO3MOXKHO
c(OopMHPOBATH OJTHO3HAYHBIN KIaCCU(PUKAIIMOHHBIN MPU3HAK, KpUTEpU 0TOOpa HEOOXOAMMOTO K
COXPAHEHUIO U OTHOCUTENIBHO HE MPEJACTABIAIOIIErO KYIbTYPHO-UCTOPUUECKYIO LIEHHOCTh. [IoaTo-
MYy COXPAaHSETCS BCS KYyJBTYPHO-HUCTOPUYECKas Cpela CTaporo ropoja, ¢ €ro OpHAMEHTHKOM,
JIepEBSIHHBIMU OaJKOHAMH, KYJIbTOBBIMH COOPYXXKEHHMSIMH, KapaBaHcapasMmu, JleBuubeil OamrHei,
Y3KUMH YJIOUYKaMH, KOBPAMH U MOCTOBBIM KaMHEM. JTO BCE€ U COCTABIISICT YHUKAJIbHBIHMOP(HOTUTT
UCTOpUYECKON OaKMHCKOM 3acTpOKH.

Ecnu MBI TOBOPHUM O COBPEMEHHBIX apXUTEKTYPHBIX OOBEKTaX, TO OHHU, C OJHOH CTOpPOHBI,
MPEJCTABISAIOT COOOW HEMOBTOPUMBIE M YHHKAJIbHBIE 00pa3bl C TOYKH 3PEHHUS apXUTEKTYpPHOTO
¢dopmooOpa3oBaHus, a ¢ APYrod CTOPOHBI HEeCyT B ceOe 3aMETHYIO CMBICIOBYIO HUTh, KOppec-
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MOHIMPYIOLIYIO K TPAJAULIMOHHBIM ISl a3epOali/PkaHCKON KYyJIbTYPBl U apXUTEKTYPbl CUMBOJIAM —
KeJlarau, KOBpy, KAMEHHOH KJIaJKH, IJIaMEHU KOCTpa, pakyliek Ha Oepery Kacnuiickoro mops. 1
3Ta CBA3b IepelaeTcss yepe3 oOpa3HOe pEelIeHUE STUX YHUKAIBHBIX 3/JaHUN, NMPUBEACHHBIX B
WJUTIOCTPATUBHOM PSIAY HIDKE.

Hanpumep, o0pa3 pakyliku, Kejgarau — TpaaullMOHHbIe 00pasbl it AzepOaiikaHa BhISBIICHBI
B Llentpe I'efimapa AnueBa Ha mpocriekte . AnmueBa B T. baky, 00pa3 Tpex sS3bIKOB TUIAMEHH B
3nanuu OneiimTayspc, My3bIkanbHOM (OHTaHE y ¢T. MeTpo Keporiy u aiMUHUCTPATUBHOM 3[JaHUH
HedrsHoit kopmoparuu COKAP na mpocmekte I'. AnmeBa, a oOpa3 HaIlMOHAJIBHOTO KOBPA,
BOIUTONICH B My3ee KoBpa Ha HAOEPEKHOM | T.1.

Takum oOpa3om, B apxutekrype baky Ha OCHOBe HanOoJee XapaKTepHBIX TPUMEpaXxX BBISIBICHO,
YTO MPHU B3aUMOJICUCTBUM HOBOT'O 3JIaHMSI CO CPEJIOM OCHOBAHO HAa KOJIOPUCTHYECKUX U JEKOpa-
TUBHBIX ( B Clly4ae UCTOPHUYECKH IIEHHOTO T'OPOJCKOTO OKPYXKEHHS) B MOP(OIOTUIECKIX M acCo-
[MATUBHO- OOpa3HBIX MpueMax (B clydae MPOSKTUPOBAHMS B OTHOCUTEILHO HEIAaBHO C(HOPMHUPO-
BAHHOW FOPOJCKOMN WJIM IPUPOIHOM Cperie).

Taxxe HE0OX0IUMO OTMETHUTH BKJIAJ IIpe3uieHTa cTpanbl M. AnreBa, a Takke riaBy UCIIOIHU-
tenpHOM Biactu T. baky I'. AGyransiOoBa, npeacenaTesiss KOMUTETa ApXUTEKTYPbl U TPATOCTPOU -
TenbCcTBa A3sepOaiikaHa A. AsieckepoBa, NpenceaTeNsi MPaBJICHHUS COK03a apXUTEKTOPOB O.
Kacum-3ane, rmaBHOTO apxurekropa ropoma A. AOmymiaeBa W Jp. TPEICTaBUTENICH apXHUTEK-
TYpPHOTO cOOOIIeCTBa U BIACTU B TOM, UTO IMOSIBJSIOTCS HOBBIE YHHKAIbHBIC 3[aHHs, TOPOJCKas
cpena oboraiaercs, pa3puBaerca. [Ipu 3ToM HcTOprueckas U COBpeMEHHAasl apXUTEKTypHas cpena
BUJIOM3MEHSSICh, COXPAHIET CBOIO LIEJIOCTHOCTH. [IOSBISIOTCS HOBBIE 3HAKOBBIE APXUTEKTYPHBIE
00BEKTHI, KOTOPHIE OPraHUYHO BIHMCAHBI B CPEAy, HE MPOTUBOPEYAT €ii, a JOMOIHSIOT €.

Knroueesnie cnoea: KOHTEKCTyallu3M, CPEIOBOI MOAX0/I, aHCAMOJIEBOCTh, IPHUEM, METO/.
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A.A.Zaytsev

Itraf miihit yanasmasinda memarhgin dayamqh inkisafi
(kontekstual niimunasind?)

XULASO
Mogaloada kontekstual yanagmanin asas tisullari, metod va prinsiplori aragdirilir ki, bunlarin da kémoyi
ilo memarligin tarixi inkigafi dovriinds miithiim memarliq ansambllar1 yaradilmisdir. Memarliq ansamblari ilk
dofo kontekstual yanasma noqteyi-nazarindon otrafli sokilds tshlil olunur. Tahlil ssasinda miihiim memarliq
ansambllarinin layihslondirilmasinin imumi gqanunauygunluglari va istigamotlori milayyon edilir.
Acar sézlar: kontekstualizm, ekoloji yanasma, ansambl, gabul olma, iisul
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A.A.Zaytsev
Sustainable development of architecture on the example of environmental

(contextual) approach

SUMMARY
In article there are investigated the basic receptions, methods and principles of the contextual approach
with which during historical development of architecture significant architectural ensembles were created.
Architectural ensembles are analyzed in details from the point of view of the contextual approach for the first
time. On the basis of the analysis within the general laws and tendencies are revealed at designing of the
significant architectural ensembles.

Key words: contextualism, environmental approach, the ensemble, technique, method.

IIpuemsl 06pazno-accoyuamugHoll adanmayuu H06020 00beKma u IINMOPPHOIL cpedbl

Puc. 2. Ilenmp I 'eiioapa Anueea na npocnexme I.Anueea 6 2.baxy
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Puc. 3. Apxemun naamenu, 02Hs, 30pOACHPUIM-IMAKIHCE MPAOUWUOHHbBIE
0ANARHBIC U ACCOUHAMURHBIC DAOBI

Puc. 4. Obpa3z nayuananvnozo Koépa, 60N10UWEHHO20
6 My3ee Koepa na naoepesicnoii 6 2.baxy
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UOT: 72.01.03/ 09/:479.24
1.0.Teymurov
Azarbaycan Memarliq vo Insaat Universiteti

AZORBAYCAN RESPUBLIKASININ TARIXi SOHORI OLAN SOKININ PLAN
STRUKTURUNUN FORMALASMASI

Soki genis madoniyyat, sonatkarliq, ipakgilik vo nohayat 6zlinomoxsus memarliq ananalori olan
bir godim Azorbaycan sohoridir. Ta gqodim zamanlardan biitiin diinya tarixsiinasliq ononslorinin
iimumi xarakteristikasina gora, bozi genis modoniyyat ocaqlar1 olan godim soharlor yerlosdiyi bol-
gonin arealin - sanki bir enerji monbayi sayilirdi. Bu da 6z névbosindo imkan yaradirdi ki, sohordon
konarlarda yerlogson — lakin homin bolgonin ohato dairasine daxil olan, ucqar dag kondlorindoki bir
cox istedadli insanlar - yuxarida deyilon enerji monbaoyi kimi togokkiil tapmig soharlors iiz tutsunlar,
oranin shalisinin sayinin artmasina 6z téhfalorini versinlor vo onun inkisafinda bilavasito istirak et-
sinlor. Haqqinda danisacagimiz Soki do mohz belo sohorlordondir. Tarixgilorin, arxeologlarin aras-
dirmalarina vo bir sira godim tarixi monbalors istinad etsok molum olar ki, Soki soharinin, artiq bir
sohar-qala kimi yaranma tarixi toxminon 3 min il bundan avvalki dovrs tosadiif edir. XX asrin 80-ci
illorinds bu soharin 2700 illiyi rosmon respublika soviyyssindo qeyd olunmusdur. Soki sshori doniz
soviyyasindon 700 metrdon ¢ox olan bir hiindiirliikkdo, Boyiik Qafgaz sira daglarinin conub yama-
cindaki dagatoyi orazido, tez-tez ilboyu cosub-caglayan, selli-dasqinlt Kis ¢ayinin sol sahilinds qo-
rar tutmusdur.

Orazisinin dora-topali olmasi gohori ayri-ayri hissalore ayirmisdir ki, bu da onun moévcud
kompozisiyasini1 daha da miirokkoblogdirir. /3]

Beloaliklo, Sokinin asas gohar tikinti xiisusiyyati sohorin gil borularla ¢okilmis su komorindon su
ilo yaxs1 tomin olunmasi, tikintilorin tobii soraitlo miivaffoqiyyatle slagelondirilmasi vo yasilligin
sohor tikintisinin badii qurulusunda asas komponent kimi istirak etmasilo toyin olunurdu. Sokini
basqa soharlordon forglondiron bir cohat do onun ¢ox saligeli olmasidir. Sokinin bu xiisusiyyatini
XIX oasrin ortalarinda A.P.Zisserman 6z tosvirinda belo vermisdir: «Sahar cox gozal monzarali kigik
dag caymin baslangicinda yerlogsmisdir. Tikililor boyiik qoz vo tut agaclari arasinda gizlonir. Bazi
kiigoloro das dosonib, qalanlari iso tobii xirda ¢inqilla ortiilmiisdiir, odur ki, Sokids he¢ vaxt palciq
olmur. Umumiyyatlo, Soki gézal manzarasi, saligasi, canliligi, bogucu istiliyin olmamasi, axsamlar
is9 baglarda biilbiillorin coh-coh vurmasi ilo ¢ox xos tosir bagislayir».

Sohorin yuxart basinda simal-sorqindo yiiksoklikdo sofali bir yerds yerlogson Soki qalasi xanin
igamotgahi idi, onun orazisine imumi sohar tikintilori daxil deyildi. Qalanin burada yerlogmasi tokco
harbi noqteyi-nozarden deyil, hamginin gohorin bu hissasinde mikroiglimin daha xos olmasi ndqteyi-
nazardon alverisli idi. Qalanin tutdugu orazinin relyefinin xiisusiyyatino gora qala divarlarinin ¢evrasi
kigildilmisdir. Qala ilk Soki xan1 Nac1 Calobinin hakimiyyati dovriindo (1743-1755) tikilmisdir. Qala
divarlarinm xaricdon iimumi uzunlugu 1300, simaldan hiindiirliiyli 4, conubdan iso 8m-o yaxindir.
Divarin qalinhigr 2,2m-dir. Qalanin conub vo simaldan iki tagli darvazasi, miihafizo biirclori vardir.
Qalanin divar vo biirclori zomanomizo dagilmig halda golib ¢atmisdir. 1958-1963-cii illordo qala borpa
edilmis, kegmis soklino salimmusdir. Soki galasinin vaxtilo olmus vo noazordo tutulmus tikintilorini
gostaran 26 fevral 1853-cii il tarixli plandan goriindilyii kimi, qalanin igarisinds ¢oxlu miqdarda tikinti
yerlagib. (onlarm say1 demak olar ki, 40-a ¢atirdr). /3]

Tabiidir ki, Sokinin Rusiya il birlosmasi vaxtindan planin tutulma tarixina qadar alli ilo yaxin bir
miiddat arzinds qalanin tikintisinds miisyyan doyisikliklar olmusdur, ancaq bu vaxta godorki tikintilor o
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godor do asash olmadig iiciin kompleksin iimumi planin1 doyisdirmomisdir. Dayisikliklor hor seydon
ovval, bazi binalarin horbi voziyystlo uygunlagdirilmasi, tosarriifat mogsadilo tikilmosi ilo bagh
olmusdur. Demali, bununla siibut etmok olar ki, plandaki1 xirda doyisikliklor nazero alinmasa, bu plan
Saoki xanliginin istinadgahini oldugu vaziyyatlo bu giina gatirib ¢ixarir. Tobii sokilds, 6z-6ziino yaranan
tikintilordon forqli olaraq istinadgahin tikintisi diqqgatle planlasdirilib, tabii sorait burada olan saray, bir
sira yasayis binalari, hovuzlar vo fovvaralar ilo birlikdo kompozisiya togkil edir. Planda su komorlori ilo
birlikdo 9 hovuz gostarilir. Azorbaycanin basqga soharlorindoki xan istinadgahlari vo ya malikanolorindon
forqli olaraq, Soki istinadgahi igarisindoki tikililorin genisliyi ilo forglonir. Hal-hazirda qalada biitiin
tikililorin toyinatin1 bilmok {iclin lazzm1 molumat yoxdur, belo ki, onlar planda yeni adlarla geyd
olunublar. Ancaq bu planin Soki qalasiin 1819-cu ilda tortib olunmus vo avvallar capdan ¢ixmis tosviri
ilo miigayisasi istinadgahda xan ailosinin miixtolif yasayis otaglar1 oldugunu siibut edir. /1]

Soki gohari ipakgilik sonayesinin inkisafi ilo slagodar olaraq boyiiyiir vo genislonirdi. Ancaq bu
halda da asason ovvalki planlagdirma saxlanilirdi. XIX osrin axirlarinda sohar tipli evlorin tikilmasi
sohorin ayri-ayr1 hissolorinds fimumi goriiniisii doyisir, lakin kegon asrin 60-c1 illorine qodor
yaranmis imumi kolorita els bir zaror gatirs bilmirdi.

SOKI XAN SARAYI

Soki xan saray1t XVIII asr Azorbaycan memarliginin on gorkomli abidosi sayilir. Bu memarliq
abidosinin inkisafina, 1938-1940-c1 illords aparilmis borpa islori vo detalli memarliq 6l¢ii gotiirme-
lorindon sonra daha da amin olmaq miimkiin olmusdur. Bundan slavs, zomanomizo qador qorunmus
arxiv vo odabi-tarixi senadlorin aragdirilmasi, bu sarayin tarixine isiq salmis oldu. Bu sarayin me-
marhig1 barasindo arasdirma islorinin gedisat: haqqinda 1945-ci ildo Umumrusiya Rassamliq Aka-
demiyasmin Elmi Surasinda, gérkomli sorqgsiinas vo sonotsiinas alim, Leonid Semyonovi¢ Breta-
nitski torofindon miidafio olunan dissertasiya igindo genis molumat verilir.

L.S.Bretanitskinin bu isinde xiisusi ilo bir maraqli cohat digqgati calb edir. «Har hansi bir memar-
liq tikintisinin dyronilmosi zamani, israrla 6z hallini tolob edon bazi qacilmaz suallar ortaliga cixir.
Bunlara aiddir: soziigedon xalqmn timumi memarliq inkisafi prosesindo-tikilinin yerinin vo shomiy-
yatinin miiayyan olunmasi; binanin memarliq hollindaki genezis problemi, eyni zamanda hardasa
modoni olagoalorin problemi sayilir; bundan sonra iso novbado tikilinin ilkin goérkominin, sonraki
tabagalosmolordon tomizlomok yolu ilo-barpast masalasi galir, agor belo bir hal bas vermisdirso vo
osasan elo bir badii vo texniki-insaat elementlorinin ortalifa ¢ixarilmasi lazimdir hansi ki, formaca
milli, mozmunca is9 sosialist memarlig1r olan — sovet memarliginin ugurla inkisafi ti¢iin alverigli
imkan yaratmalidir. Bu masalolorin ¢oxusu timumaon holo do Azarbaycan Memarliq Tarixinin kifayat
godar dyronilmomasi sababindon, miirakkab va catin hall oluna bilacok masalalardir. Bir gader daha
artiq gorkomli memarliq abidolorinin Gyronilmasi osason materialin toplanmasina gatirib ¢ixarir ki, bu
da naticado, ayri-ayri monoqrafiya nogriyyatinda va bir sira dovri matbuat moqalalorinds 6z oksini
tapmis nosrlorin xarakterini miiayyan etmisdir. Beloliklo, miisahids olunan abidonin tutdugu yerinin
vo ohomiyyatinin miioyyan edilmasi ¢atinlik yaradir. Ona goros do indiki zamanda onlar1 miiayyan
etmoayo cohd yalniz uygun oldugu tarixi dovr corcivesindo miimkiindiir. Kok salmig royo goro Soki
xan saray1, son Sofovi dovriing (yeni Iran dévriine) aid olan bir memarliq iislubu kimi Iranin soharko-
nar1 saraylarinin epiqonu olan bir abids kimi goloms verilmasi sarayin imumilikds memarliq hallin-
daki genezis masalasini vo ayri-ayrt memarliq formalarinin sorhlarini boyiik doraceds miirokkablogdi-
rib. Qadimdon yaranmus (badii vo sirf ingaat baximindan) yerli Gislub xiisusiyyatlorinin, sarayin me-
marliq simasina aid olmasi1 imkanlarini biisbiitiin inkar edan, bu ciir ndqteyi-nazorlorin movcud olma-
sina, xarici sargsilinasliq adebiyyatlarinda hokmranliq eden-iranparast “anlayis™ soraiti yaratmigdir.
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Istiqgamatini siyasi cohotdon gotiirmiis, qeyri-miioyyon “fars memarligr” anlayis1 altinda mexa-
niki olaraq Yaxin Sorq 6lkolorinin vo homin sirada Sovet xalglarinin boyiik hissosinin memarligi
birlosmisdir. Oz metodoloji asasina gors bu ciir ndgsanli anlayis, heg siibhasiz ki, ayri-ayr1 xalglarin
memarligina mansub olan fordiliyi obas yera pozmaga cohd edir. Belo bir roydon bunu anlamagq olur
ki, hordon sovet rejiminin qanli dévriinde do bozon obyektiv fikirlor ortaliga ¢ixarmis. Bunun da
sobabloari var idi. II-Diinya Miiharibasinin baga ¢atmasi orafosinde Markazi Sovet hakimiyyati, artiq
onun conub sorhoadlorinds qonsusu oldugu Iran dovloti ilo miinasibatlorinds koskin soyugluq
yaranmigdir (baxmayaraq ki, buna qader hom sovet hakimiyyatinin 20-30-cu illoring aid dovrde va
ondan ovvalki Rusiya Imperatorlugu dévriinds, Moskva 6zii iiciin tohliiko daha cox Tiirkiyada va
pantiirkizmda goriirdii.) Lakin 1945-1946-c1 illor arasinda, vaziyat biitovliikkds doyismisdir. Markazi
fran hakimiyyoti Moskvanin gdziinde 6z etibarmi itirmisdir. Bu zaman Azorbaycana layiq oldugu
diqgetin artirilmasi prosesi baslanmisdir. Azorbaycan madoniyyatinin, incassnatinin vo memarliq
ononalorinin tam tosdiq olunacaq elmi mogqalslords 6ziine yer tapmasi, 6lkonin memarliginin
inkisafi {iciin yeni bir dovriin baslanmasina sabab oldu. Hoatta qisa miiddotliliyo do olsa SSRi-nin
komokliyi ilo Conubi Azaorbaycanda Demokratik Azarbaycan Respublikasi yaradildi. 1945-1946-c1
illorda, lakin ofsuslar olsun ki, bu dovletin moévcudlugu comi bir il siirdii. Sonra morkozi Iran ha-
kimiyyati Tabrizo qosun yeridorok conubi azorbaycanlilarin yenico qazandigi bu miistaqilliyi, gan
icindo bogdu. SSRI 6z conubdaki platsdarmini yenidon itirdikden sonra Iranla miinasibatlorini
1948-1949-cu illords yenidon borpa etmok qgorarina goldi. Azarbaycan madoniyyating, incosonating
vo memarligina aid olan bir ¢ox tarixi nailiyyastlor yenidon saxtalasdirib tohrif edilocok basqa mado-
niyyatlara vo basqa xalqlara aid edilmasi ticiin cohdlor edildi. Lakin Leonid Semyonovi¢ Bretanits-
kinin apardig1 arasdirmalar1 vo onun, genis elmi miizakiroays ¢ixarilacaq tam tosdiqini tapmis omayi
Azorbaycan memarligini kimlorinso tamam yad iinstirlors aid etmok istokloring bazi hallarda imkan
vermomisdir. Onun, godim Soki sohorinin memarligina aid olan elmi aragdirmalart xiisusilo digqoti
colb edir. Bunun da 6zayindo $oki xanlariin saray: ayrica yer tutur. Lakin bu bdyiik vo mohtosom
sarayin insasi, bu xanligin va eyni zamanda bu soharin XVIII asrde yasadigi tokamiilii vo onun ta-
rix¢asi barods danigmasaq bu saraym yaranmasi haqqinda tam dolgun malumat olmazdi. /2]

Soki xanlari, xilisuson do saray1 insa etmis Mommad Hason xan, xanligin timumi baylik sinfin-
don yalmiz 6z Olgiilori ilo secilirdi. Xan iri torpaq miilkiyyot¢isi idi. Bununla birgo, xan eyni za-
manda, hom do xanligin an iri bir taciri idi.

Xanlarm yalniz iri vo varli bay sinfinin niimayandslori olmalar1 masalasi, onlarin maigatindo do
Oziinomoxsus iz qoyurdu. Xiisusan da bir iz, 6z oksini saray memarliginda tapmisdir. Bu dovriin xan
saraylari, onlarla bir sosial sinfo monsub olan daha kigik niimayandoslorino moxsus yasayis evlorindon,
oslindo sadoco Oziiniin boyiik olan vo daha da zengin formada bozadilmis binalari ilo forglonirdiler.
Saraylarin kompozisiyali-memarliq halli, imumilikde vo detalli gokildo hor zaman bu saraylar1 ohato
edon tikililor memarliq ilo orqanik cohotdon slagoli idi. XVIII asrdo Soki xanhigmin zongin gshari vo
onun hakimlori - Soki xanlarmin igamatgahi olan Saki soharinds Boylik Qafqaz sira daglarmin conub
yarganlarinin mesolikli yamaclarinda yerlogsmigdir. Sohorin yerlogdiyi indiki mokan, nisboton son
dovrlore aiddir. 1772-ci iladak o, bir qader asagida (demak olar ki, Kis dairasinin morkazindo) yerlos-
mis, hansindan ki, o, indiki yerina, sohori demok olar biindvrasinodok dagitmis, giiclii sel axinindan
sonra kogliriilmiisdiir. O zaman dohsotlo dasan Kis cay1, Nuxani 6ziiliino gador elo ugurtdu ki, evlori vo
zongin baglart mohv oldu. Minlarls insanlar giiclii selin qurbant oldu. O vaxtdan bori Nuxalilar daglarm
maililiklorindo, doranin sorq torafindo moskunlagsmisdilar, hansi ki, indiki sohor yarand1 /2]

Sohordo monzarali yerde yerlosmosi kecmisdon digqgeti 6ziina colb edirdi. Sohorin miixtalif
zamanlara aid goriiniib-saxlanilmig bir sira sézlo edilmis tosvirlori, onun 6tori qonaqlarda qismen
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romantik calarlardan yaranmis fosahotli toossiiratlarin soviyyosindon xobor verir. Boyiik rus sairi
A.S.Puskinin dostu, general N.N.Rayevski Nuxa yaxinligindaki diisorgslorden 6z yaxinlarina yaz-
dig1 moktubunda gohori bu ciir tosvir edir: « Mon Soki xanin paytaxti Sokido iki keg¢idlik mosafodoki
diisorgodoyom. Mon bu diyar1 bdyiik heyranliqla gozirom, bizim diisorgodo nar, yulgun, ¢inar
mesosindo yerlogir. Soki ¢cox gozoldir, bu boyiik miqyasda Baggasaraydir. Burada 14 min ohali ya-
sayir, 3 min ev gbzol monzorali Dagistan daglarinin otoyindo yerlosir. Sohorin planli sxemi onu
biitovlilkdo simali-sorqdon conubi-qorba dogru Qurcana ¢ayin yataginin 6ziinomoxsus soxcohatli
qirilan kompozisiya oxu ilo kasorok miioyyonlosdirilir. Yayda 6ziiniin dorin, dagli-qayali yatag ilo
sakitco sirilldayan Qurcana ¢aymin sahillori vo bir-gox dag axinlar1 kimi cosub-¢aglayaraq bolluca
yaz va yay yagislari caginda — indiki zamanin 6ziindoki soharin asas magistrali vozifasini dasiyirdi,
hansinda ki, boylik karvansaralar, sonoatkarliq, ticarat sobokolori va s. binalari comlonmisdir. Yaxin
Sorgin bir ¢ox orta asr sohorlori kimi, Sokinin planli-memarliq morkozi olan, sohorin 6ziinomoxsus
qala istehkam tipli «kremli» - dagin dosiindo gorar tutmus vo onun yanindan kegon osas magistral-
lar1 vo qalaya yaxin orazilori nozarstdo saxlayirdi.

Qalanin divarlar1 fasad miistovisindon ¢ox gabariq sokildo 6no ¢ixan ¢oxlu miqdarda biirclarlo bar-
kidilib. Qalanin tikilmasi tarixi «KaBka3» qozetindoki anonim magalads olduqca daqiglikls gosterilib:

«... 1790-c1 ilds Hiiseyn Xan Sokido geyri-barabor ¢oxbucaqli goriiniisda, kiinclori daxile giron va
xarica ¢ixan, dairovi ohato uzunlugu 500 sajens (1666 m ) yaxin olan dasdan genis bir istehkam insa
edir...» [2]

Soki (Nuxa) qalasi tizarinds bir ne¢o dofo ruslar torafindon doyisikliklor aparilmisdir, bir ne¢a
biirclorin formasi doyisgdirilmis, qalanin kiinclorinds bastionlar kimi artirmalar olava edilorak, divar-
larin1 xeyli ucaltmisdilar.

Qala divarlarmin miirokkob konfiqurasiyasi, xalq arasinda belo bir ofsanonin meydana golmo-
sinad sabab oldu ki, divarlarin konturlart - Soki xan siilalesinin banisi Haci Calobinin téromaslarindon
biri olan - onu insa edon soxsin adinin formasin tokrar edir. /2]

Qalanin orazisinda $aki xanlarinin saray1, xidmatlor, qarnizon iigiin vo s. tikililor yerlogirdi.

Acgar sozlor Soki, sohar, sanatkarlq, qala, xan sarayi, manzara, daglar, arazi.
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KOTOPBIX OBLT 6oraThiM TopoaoM [IIeKHHCKOTO XaHCTBA M pEe3UACHINEH ero nmpaButeieit IIIeKHHCKUX XaHoB,
pacronaraics B JECUCTBIX CKJIIOHAX H0XKHBIX J0xOUH Oonbmioro Kapkasckoro xpeora.
[InanmpoBoYHast cxeMa Topoja OIpenesieTcs CBOeoOpa3HOW, MHOTOKPATHO JIOMAFOIIEHCS KOMIIO3H-
LIMOHHOM oChIO-pyciioM peku Kypmakandaid, mpope3sarolieil Bech FropoJ] ¢ CEBEpPO-BOCTOKA HaA IOro-3ama.
Knrouegwie cnosa; 1llexn, Topos, CielIMaIbHOCTh, KPEMOCTh, ABOPEL] XaHa, eH3ax, TOPbl, TEPPUTOPHSL.

1.G. Teymurov
Formation of planning structure of Shaki, historical City of Azerbaijan Republic

SUMMARY
The architecture surrounding palaces was always generally and detailed associated with their
architectural and compositional solution. Shaki, the rich city of Shaki Khanate and its rulers — Shaki Khans’
residence was situated in woodlands slopes of south ravines of Greater Caucasus Ranges in XVIII centuries.
The current site of the city relatively belongs to last period. Planned scheme of city is entirely determined
with specific multilateral brittle compositional arrow from north — east to south — west along Gurjana river.
Key words: Shaki, city, craftsmanship, castle, khan palace, scenery, mountains, territory.
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MEMARLIQ TiKiLILORININ EPIQRAFIiK QURULUSLARININ TURK ABIiDOLORI
ILO EYNILIiK DEKOR DETALLARI

Moaqgalada magsad memarhq tikililorinin epiqrafik yazilarimin, onlarin kitabalarinin dekorativ
ba hom do konstruktiv xiisusiyyatlorini arasdirmaga calisacagiq. Bu arasdirmani Azarbaycanin va
Tiirkiyanin tikililori iizorinds aparmagi nazorda tuturuq. Daha daqiq isa Nax¢ivan va Diyarbakr
abidalorinin kitabalorindaki tortibatin aparilmasi prinsipini arasdirmaga ¢alisacagiq.

Monbalaorden aydin olur ki, memarlq tikililorinin bazoyinde miixtalif yazili sothlor XII- XIII osr-
lordo daha genis viisot almaga basladi. Bu moaqalodo Azorbaycanda belo memarliq tortibatin1 Nax¢ivan
tiirbalorinda vo Tiirkiyads iso Diyarbakr memarliq asarlorinds qgarsiligh analizini vermaya ¢alisaq.

Maraqlidir ki, dag minarolards epiqrafik yazilar eyvanalti1 zolaqda diizaldilirdi. Lakin karpic mina-
ralords epiqrafik yazilar divar sothlorinds do qurulurdu. XII asrin ortalarinda Azsrbaycan memarliginda
monumental tikililorin hatda dam ortiiklerinds do firuzayi fongli sirli dekor bazok kimi islonilirdi. Bu
baximdan Nax¢ivan memarliginin sah asarlorindon olan Momins xatun tiirbasi daha cox maraq dogurur.
Badii das yonma Azarbaycan vo eloca do Tiirkiyonin bir ne¢s vilayatlorinin tikintilorinds yiiksok texniki
vasito dorocasing ¢atmos ¢catmig vo binalarin memarliq tortibatinda istifado edilirdi. Dekorativ keramika
ilo Ortlilmiis binalarin fasadlarinda iss epiqrafik yazilar miixtalif 6l¢iilords hokk olunurdu[1.32-56 s]. Bu
zaman tobii ki, yazilarin no doracodo ohomiyyatli olmasi vo asason do qurulus metodu nozors alinirdi.
Masalon, asagidaki sokilde Diyarbakr Ulu camisinin iist vo alt qatinda epiqrafik yazili portalindan bir
fragmenti gostorak. Sokilden goriiniir ki, abidelorin dekorativ gozalliyini artirmaq vo tom da tikilinin
konstruktivliyine az da olsa komayi olan kitabolor vo bazaklor 6a xarakterlari ilo har vaxt aragdirilmals,
aktual bir poblem olmusdur. Elo bu baximdan Tiirkiyonin Diyarbakr vilaysti 6z mohtasom memarliq
tikilililori ila har kasin z6vqlinii oxsayir vo miitoxassislordon sanki tadqiqat isi aparmalarini gozloyir. Biz
do magalods goyulan bu masaloni shatali aragdirmaga calisacagiq.
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Sakil 1.a.Diyarbakr Ulu camisinin iist qatindak: va b. alt qatinda epiqrafik yazili portalindan bir fragment

Hor iki 6lkonin tikililorinin iri divar sathlorinda stilo olunmus va bir ne¢a dofa tokrar olunan di-
ni kolamlar hotda uzaq masafodon belo yaxst oxuna bilir. Friz {izerinds olan bu yazilar ¢ox vaxt ya
kimasa hasr olunur,ya da hokmdarin moramini gostorirdi. Cox vaxt belo yazilar cox incs islonildi-
yindan ancaq yaxin mosafadon oxunurdu. Yens do Tiirkiyadon Gizra Uli camisinin epiqrafik yazili
daglarint misal ¢oko bilorik.

==

Sakil 2. Gizra Uli camisinin epiqrafik yazili daslarindan fragment

Olbotdo binalarin tikinti tarixini, ustalarin adlarini, laqablorini gostoron xirda yazilar asason
portallarin xongalarinda, medalyonlarinda vo basqa yerlorindo do yerlosdirilirdi. Moasalon Mo6-
mind xatun tiirbasinin xongalarindaki kimi.

Demok olar ki, yiiksok keyfiyyaotli firuzeyi sirli element almaq iisiin xirda doyiilmiis mine-
rallarin torkibine kimyavi maddalor qarigdirilib bisirilirdi. Alinan hazir madds toz halina salinir-
di. Sonra onu su ilo qarigdirirdilar. Lazimi qatiligi alandan sonra miirokkeb kompoziyali
elementlordon bunlarin tortibatinda istifads edilirdi. Frizlordo vo portal iizerindoki epiqrafik
yazilar eyni zamanda ornamentlogdirilirdi. Bu ya avvolcadon diisliniilmiis sokildo va ya toqribi
olsa bela son natico ornament kimi alinirdi. Belo yazilarin fonunu nobati ornamentlor togkil
edirdi. Osasan belos yazilar dekorativ xarater dasiyirdi. Das binalarda epiqrafik yazilar oksor hal-
larda xiisusi ayrilmis portal sathlorindo yerlosdirilirdi [2.34-46s]. Dekorativ medalyonlarda iso
miixtolif ornamental kompozisiyalar qisa dini vo ya ¢ox vaxt ustalarin —insaatcilarin sifrolonmis
adlar gostorirdi. Demok olar ki, o vaxtlarda islonilmis ornamental sothlorin belo fiisiinkar islo-
nilmasi naqqaslarin yiliksok doracads profesional omalarini gostorirdi. Belo sonatkarlar asason
0z asarlorini avvoalcadon das ilizorinds oyurdular vo ya karamik minalardan kosilmis hissolordon
diizoldirdiler.
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Qeyd etmok lazimdir ki, biitiin dovrlords vo hazirda belo memarliq dekorunun hazirlanmasi
vo lizlonmaosi tikinti prosesi ilo eyni zamanda aparilir. Divarlar horiildiikkco vo binanin lizlonmasi
mormoar vo ya digor plitolor vo ya kasilarla tizlonirdi. Bununla borabor binalarin planlarini ha-
zirlayarkon tikintinin memarliq dekorunun detallarinin tortib olunmasina, genis totbiq olunacaq
modul sisteminin ohomiyyatino do fikir verirdilor. Bu hal iso tikinti quruluslarindak: tohrif
olunmanin qarsist alinirdi. Belolikls, iki proporsionallagdirma sistemina osason hesablama va
binalarin ayri-ayr1 hissoalori arasindaki daqiq ve qarsiliqht 6l¢ii miivafigliyi olde edilirdi. Hesab-
lama sistemi- kvadratin modul sistemi vo handasiliyi iso kvadratin toraflori vo dioqonallari kimi
cix1g edir. Bu hal Tiirkiyo memarliginda da 6ziinii gabariq sokildo biruzo verir. Tikililordoki mo-
dul sistemi memarliq memarliq kompozisiyalarinin yaradilmasinda an genis totbiq olunan saho-
lorindan biridir. Bu lisul bir ndv binanin vahid asasini togkil edir. [3.55 —73 s.]

Molumdur ki, modulun boyiikliiyli binanin konstruktiv asasi ils ciddi sokilds slagado olur
vo siitumlarin diametrindon, asirimin boyiikliylindon, giinbazin vo homginin totbiq okunan
tikinti materialinin asili olurdu. Azarbaycanda modul XIV osrdo Naxsivanin eyni adli kondinds
yerlogon 12 yarimsilindr sokilli Qarabaglar tiirbosindo askar edilmisdir. Modul sistemi homcinin
Naxgivandakt ©comi Obubokr oglu moktobino moxsus tikililordon olan Yusif Kuseyr oglu va
Momino xatun tiirbolorinds do agkar edilimsir. [4. 67-71s]. Todqiq edilimisdir ki, har ii¢ tikilinin
ayri-ayri hissolori onlarin horgii qurulusu vo kompozisiyasi vahid modul 6lgiisii ilo vohdoat togkil
edir. Bu iisul diiz xatli sistem kimi genis yayilmisdir. Bu tokco korpic tikililords deyil, das bina-
larda da totbiq edilmisdir.

Olbotdo binalarin tikinti tarixini, ustalarin adlarini, loqgablorini gostoron xirda yazilar
osason portallarin xongalarinda, medalyonlarinda vo bagqa yerlorindo do yerlosdirilirdi. Maso-
lon, Yusif Kuseyr oglu tiirbasinin yazilart kimi.

ot T NN

Sakil 3. Yusif Kuseyir oglu tiirbasinin naxigh sathindan fragment

XII-XIII asrlorda har iki 6lkade memarliq tikililorinin quruluslarinda standartlagsma elementlori
do genis inkisaf etmoya baglayir. Bir torofli tizliikk bloklarin yerini ikitorafli sads tizliik bloklar: tutur.
Sonotkarlarin bu tisulu tikili komplekslorindo dofolorlo tokrar edilmoklo abidonin badii tortibatini
daha gozol vo zovqllii olmasma calisirdilar. Bu iisulda polixrom mozaika elementlorindon vo
standart bliklardan genis istifado edilirdi. Bundan olavo bir sira memarliq detallarindan bozi
elementlori, xiisusuilo memarliq detallarinin stalaktitlori vo onlaran standartlagdirilmis komponent-
lori avvalcadon hazirlanirdi. Memarliq tikilisinin yerindon vo xiisusiyyatindon asili olaraq tlizliik kor-
piclorinin forma vo dl¢iilori do doyisilirdi.
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Sakil 4. Diyarbakr Ulu Cami Masudiyya Madrasasinin kitabali eyvaninin bir fraqgmenti

Monumental binalarin {iz rtiiyii hor iki 6lkonin miixtalif gohorlorinds vahid konstruktiv sxema
malikdir. Bozi binalarin sirli korpicloarlo iizlonmosi asas horgili qurtarandan sonra baglayirdi. Osason
sirli karpiclor saquli va iifiiqi voziyyatda qoyulurdu.Uzliik korpicler bir qayda olaraq goc mohlul ilo
borkidilirdi. Bu mohlulun mihkomliyini nozors alaraq ustalar ondan seysmikliyi yiiksak olan yerlor-
doki tikililords do istifados edirdilor. Dediklorimizi Giiliistan tiirbasindo niimuns kimi arasdiraq. Belo
ki, qurulus etibar1 ilo kvadrat olan tiirbonin tinlori iki miistovi ilo kesildiyi iiciin ikinci yarusda oniki
tilli olur. Postament iso zongin tortib edilmis karnizlo tamamlanir ki, onun da {izerindo giinbaz
ucaldilir. ©n yuxar1 hissesinin miistovisi lizorinde qurulugsca miirokkab vo eyni zamanda zorif
ornamentlor islonmisdir. Bu hisso tossiif ki, indiki dovra godor golib ¢catmamusdir. [5. 125 —140 s.]
Giiliistan tiirbosi qirmizi qumdasindan insa edilmisdir. Abidonin divarlarn iso ir1 ¢aydasindan
horiilmiis vo onlara tomiz yonulmus dasdan, tiirbonin kiirsiiliik hissasing iso sokkiz corgo bir-birini
tamamlayan iri daslardan iz ¢okilmisdir. Biitlin corgslorin arasina avvalca carpazlasdirilmis guso
daslar1 qoyulmus vo sonra onlarin arasi horiilmiisdiir.

|
L5
-
-

Sakil5. Giiliistan va Yusif Kuseyir oglu tiirbasinin kitabalarindaki epigrafik yazilar va ornamental sathlor.
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Ocominin doyarli asarlorindon olan Giiliistan tiirbasi sothindoki tortibati vo kitaboalorinin moh-
tosomliyi ilo Anadolu Solcuq dovrii memarligina da 6z tosirini gostormisdir. Lakin bu memarliq in-
cisi 0z dovriinds ham Azarbaycan vo hom do Tiirkiye memarligina gotirdiyi yeniliklori ilo yadda qa-
lan oldu. Eloco do Qaraxanlilardan qalan Ayso Bibi tiirbasindoalt vo iist tortibatinin genis, ortasl dar
va biitiin govdesi bazokli olan minaralorden sonra, Azorbaycan memarliginin 6ziinamoxsus yolu
olan yuxariya dogru daralan sads, silindrik govdoli memarliq quruluslarit Salcuglu minaralori ilo
Anadoluya da galib ¢atmigdir. Tiirk memarlari, sonatkarlari da bu memarliq qanunauygunluqlarinda
cox doyarlonorok daha mohtosom abidolor yaratmislar.

Istor Azorbaycanda va istor Tiirkiyado basqa sanot ndvleri kimi memarliq sahasinda do oxsar
cohatlor, eyni tip abidelor coxdur. Bels ki, Istanbul torzinds tikilon Conabi ©hmad Pasa moscidi,
Forhad Paga moscidlorinin kiinbozlori vo tortibatlart Azarbaycan memarliq abidslari ilo banzeri
vardir. Tabii ki, bu memarliq tikililorindon 6zlorinin bazilori hatda bize qader tam tikili olaraq yox,
bir ne¢o dofo barpa olunduqdan sonra catsalar da onlar haqqinda tam s6z demok miimkiin olmur.
Boazon hor hansi bir detalla vo ya banzor abidolors istinadon fikir yiiriitmok olur.

Belaoliklo, maqalado memarhgq tikililorinda olan epigrafik quruluslarin, tiirk abidalori ilo eyni
olan dekor detallarinmin qarsiligh alaqisini vermaya ¢alismisiq. Bela ki, hor hansi olkanin memarlig
olursa olsun orada memarliq detallarinin qurulma qaydalar, prinsip va oziinomaxsus xiisusiyyatlori
vardwr. Tabii ki, bir magalads biitiin bunlarin hamisini vermak miimkiin olmasa bels onlardan bir
qismini vermaklo tam bir fikri ifada etmak olur. Biz do Azarbaycan va Tiirk abidalorinin qgarsiligl
analizini kitabalor iizorinda aparmaga caligdiq.Burada iistiinliik Azarbaycan tarafdon Naxgivan
memarligina, Tiirkiya torafdoin isa Diyarbakr memarlhigina verilmisdir.

Acgar sozlar: epiqrafiya, dekorasiya detallari, memarliq, oks analiz.
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Keskin Muhammed

O0mme nerajam JeKopa IMUrpapuIecKUX CTPOCHUH 3019eCTBA € TYPEKMMH NAMATHUKAMU

PE3IOME

B aT0#1 cTaThe aBTOp MOCTapalIcs AaTh OOIIHME JETalH JAeKopa SMUrpadMuecKuX CTPOSHHUH 3014eCTBa ¢
TypeuKuMHy naMsaTHUKaMu. OTMedaeTcs, YTO HE3aBHCHMO OT CTPOEHHS OTAENBHBIX CTpPaH, KaXI0e M3 HUX
uMeeT oOIIMe NMPUHLMIBI, NpaBWIa U MpHUCyIIHe eMy ocobeHHocTH. KoHeuHo, B mpenmenax CTaTbd HET
BO3MO>KHOCTH JaThb Bce 3TH JeTanu. OJHaKo, aBTOp MOAYEPKUBAET, YTO NPEACTAaBUB HEKOTOPBIE M3 HUX,
MOXHO €O3JaTh oOIlee IpeacTaBIeHHe O 4YacTH M3 HUX. COMOCTaBisAs 3TH MaTepHalbl, aBTOP CpEIH
namMsITHUKOB A3epOaiikana an npeanoutenne HaxusiBany, a B Typiun AusapOakeipy.

Knioueswie cnosa: snvraduka, 1eTany AeKOpa, 30J4ECTBO, BCTPEUHbIH aHanu3
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Keskin Muhammed
Common details epigraphic decoration of buildings architecture with Turkish monuments

SUMMARY

In this article author have tried to give general details epigraphic decoration of buildings architecture
with Turkish monuments. It is noted that, irrespective of the structure of selected countries, each of which
has the general principles and rules inherent characteristics. Of course, within the limits of article not
possible to give all these details. However, the author emphasizes that present some of them, can create a
general understanding of some of them. Combining these materials, the author among the monuments of
Azerbaijan to give preference Nakhchivan and in Turkey Diyarbakir.

Key words: epigraphic, details of decoration, architecture, counter-analysis

VIIK 72.01.03/09:479.24
C.A.Opyoorcos
A3zepoéaiioncanckuit Apxumexkmypro-Cmpoumenvhutii Ynugepcumem

BAKY U PASBUTUE CPEJHEBEKOBBIX I'OPOJJOB BOCTOKA

Hcnamckuil ropoJt - MHOTOCIO0XKHBIN Opranusm, o01agarouii 0co00i JKU3HECTOMKOCThIO, HeTl-
PEPBIBHOCTBIO U IIPEEMCTBEHHOCThIO CBoero pa3Butus. Kak ormeuaer Cpobepr: «ropoa M LUBU-
Iu3anus — Hepasaenums» [15].B nmocinenHue roapl cpeiHEBEKOBas apXUTEKTypa U IpagoCcTpou-
TEIbCTBO MCIAMCKHUX FOCYAAapCTB B HAYYHOM MHPE PaCCMATPUBAIOTCS B ACIEKTE KYJIbTYPHO-I[UBU-
JU3AIMOHHOI0 3HadeHus. s 3apyOexHbIX HcciefoBaTeNlell MHTepec IMPeJCTaBIsAIOT CpeJHeBe-
KoBble ropoaa CpeaHelt A3uu, KOTOpble U3BECTHBI 10 psALy MyOnukanuid. ['oposa MycylibMaHCKOTO
nepuosia AzepOaiikaHa B 3apyOexkHOW McTopuorpaduu MaJoM3BeCTHbI. A3zepOaiikaH pacroso-
KEHHBIM Ha MepeceyeHUH TOPTOBBIX IyTeH MCTOPUYECKU ObUI MPU3BAH BBIMOIHATH POJIb MOJIUTH-
YECKOI0 ¥ TOPrOBO-3KOHOMHUYECKOIO LIEHTpa. borareie ChIpbeBBIE PECYPCHI, Pa3BUTBIE CEIBCKOE
XO3SIHCTBO U PEMECIIO CIIOCOOCTBOBANIM PACHIMPEHHUIO TOPTOBIIM HE TOJIBKO MEXY OTAEIbHBIMH 00-
JACTSIMM, HO U C CONPEIENIbHBIMU CTpaHaMu. PaHHUE ropoJCKHe LMBUIN3ALUH, CHITPABIINE BaX-
HYIO POJIb B UCTOPUH, IIEPBOHAYATIBHO PaCIpOCTPAaHWINCh B cTpaHax biknero Boctoka, Cpennen
Azun ¥ Ha 1okHOU Tepputopun 3akaBka3bsi. B HOx. AzepOaiimxkane, Ilpuypmuiickom paiione n
HaxuueBaHn pa3BUTHE METaUIypruy, FOHYAPHOIO M TKAIKOTO NPOM3BOJACTBA U JAPYTMX BHUIIOB
peMecesl ONpPENENIUIO Pa3BUTHE TNEPBBIX TOPOACKMX LIEHTPOB, B YEM HEMAIYI0 POJb CBHITPAIO
YCTaHOBJIEHHE TECHBIX CBSI3€H C MEPEAOBBIMU OYaraMu nusuian3anuu bi. Boctoka.

Jnist ocemieHust TeMbl (OpMOOOpPa30BaHUs CPEAHEBEKOBOTO MUCIAMCKOTO TOpoia HEOOX0IUMO
nepedTH K 00O0OIEHNI0 MMEIOLINXCS MaTepuajoB MO HCTOPHYECKUM ropojam Bocroka. B moc-
JIelHME TOJIbl UCIIAMCKHE TOpoJia BBI3BIBAIOT OCOOCHHBIM MHTEpPEC CO CTOPOHBI MCCIEOBATEINEH.
VimMu  BBISIBIEHBI O0IIME OCOOCHHOCTM W MPUHIUNBI OPTraHU3allMd CPEJHEBEKOBBIX T'OPOOB
O6mmkHeBocTOUHOro peruoHa. deonanbHblii BocTok cymen co3garh €QUHBIN JUIsL BCErO peruoHa
CBOEOOpa3HBI TUI TOPOACKOH CTPYKTyphl. PaccmarpuBas apXWUTEKTYpHO — IIJIAaHHPOBOYHBIE
0COOEHHOCTH MCTOpUYECKUX ropoaoB oT CeBepHoit Adpuxu 1o Cpenneil A3uuM MOKHO BBISIBUTD
KaK MX CXOJICTBO, TaK U pa3inuus, 00yCIOBICHHbIE PETHOHATIBHBIMU 0COOEHHOCTSIMU. CeroiHs Mbl
MO>KEM TOBOPUTH O TOM, YTO KPOME OCOOCHHOCTEH penbedB U MOP(OIOrHYECKMM OCOOCHHOCTIM
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CYILLECTBOBABIINX paHee rOPOJOB, MYCYJIBMAHCKHAE IOpoa OTPaaJld COLUAIBHYI0 OpraHU3aLulo,
KyJIbTypHBIC, TOJIUTHYECKHE W HKOHOMHUYECKHE CTPYKTYphl TOpOJCKOro obmectBa.Cinenyer
OTMETUTh, YTO CTAHOBJICHUE MUCTOPUYECKUX I'OPOJOB BOCTOKA HE CTOUT CBA3BIBATH C IIOSIBICHUEM
MCITaMCKOW PeNUTHu: OOJILITUHCTBO TOPOJIOB MONYYHIIO pazutue emie B V — VI Bekax (B mepuos
Pa3JIoKEHUsI aHTUYHOI'O CTPOsi). AHAJIM3UPYs UCTOPHUIO pa3BUTHUA roponoB Bocroka MOKHO OT-
METHTD BIMSIHUE PUMCKO-BU3AHTUIICKON M MEPCUICKON KyNIbTyp. Tak, OT mepBoii — Obljla 3aMMCTBO-
BaHa HJEd «aropel», OT BTOPOHl — MHOTrOypoBHeBas Iu(QepeHIHranuss U COMOAYUNHEHHOCTD
JIBOPOBBIX MPOCTPaHCTB. BocnpuHsB u nepepaboTaB KyIbTYpHbIE IEHHOCTH 3aBOEBAaHHBIX HAPOJIOB,
¢deonanpHbplli BocTOK cymen co3narh €AMHBIA A BCETO PETHOHA TUI TOPOJCKOH CTPYKTYPHI.
Bocrounsie ropoaa, GopMHpOBaBIINECS B HBOJIIOIMOHHOM B3aMMOACHCTBHH YEIOBEKA U MPUPOIH,
BECbMa IIOYYUTENbHBI B IIJJaHE I'YMAaHM3alUU TOPOACKON CPElbl, €€ COPa3MEPHOCTBIO YEIIOBEKY,
KOMITAKTHOCTBIO, PALIMOHAIN3MOM H yI0OCTBOM.

Kak ormeudaer bosbliakoB: «Haun0ojee MHTEPECHBIM OOBEKTOM OKa3blBaroTCsa ropoja bimx-
Hero Bocroka, Tex BHM3aHTHICKHMX MPOBUHIMHA, KOTOpBIE BOILIM B cocraB Xamudara. Mcropus
CJIOBHO CIIELMAIIBHO IPOBEJA 31€Ch IKCIEPUMEHT, nocraBus nocie VII B. ropona, panee xusime
[0 OJIHUM 3aKOHaM, B pa3HbI€ YCJIOBHUs, Pa3/€IUB MX Ha TPU TPYIIbL: €BPOIEHCKYIO (B JaHHOM
cllydyae — HTAJbSHCKYIO), MYCYJIbMAHCKYI0O U - B Kade€CTBE KOHTPOJBHOM TIpyHIbl — BU3aH-
Tuiickyto. CpaBHUBAs WX, JieT4Ye MOHATh, KAaKUe N3MEHEHUS ObLIM BHECEHBI apaOCKUM 3aBOEBaHHEM
U Kakve SBWJIUCh pe3yJIbTaTOM BHYTPEHHE OOYCIOBIEHHOTO pa3BuTus»[4].Jlonroe Bpems
CPEIIHEBEKOBBIN «MYyCYJIbMaHCKUW» Topoa BocToka paccMarpuBalics Kak CBO€OOpa3HOE SIBJICHUE,
BO3HUKIIIEE B pe3yJIbTaTe apabCKOT0 3aBOCBAHUS 1O/ BIMSHUEM HICOJIOTHH HClIaMa M CBSI3aHHOE C
MO3/IHEAHTHUYHBIM TOPOAOM JIMIIb (U3NYECKH (ITPEEMCTBEHHOCTBIO TEPPUTOPUU U TMOCTPOEK),—
HACTOJIbKO OTJIMYajIach €ro BHYTPEHHs CTpYKTypa oT nosuca[4]. CaM ke HOBBIM TUIT MyCYJIbMaHC-
KOT'0 TOPOJIa CUUTAIIN CIOKUBIIUMCS B '«ropoaax-narepsx» [ 14, cc. 517—533].

K. Ka3n nepBbiM B KkoHIe 50-X romoB mpu3Bajl HCTOPUKOB paccMaTpUBaTh MYCYJIbMaHCKUM
ropoJ TakKUM JK€ PABHONPABHBIM HACJIEAHMKOM AaHTHUYHOIO IIOJINCA, KAaK BU3AHTUWCKUN H
3amagHoeBponeiickuil [12, cc. 259-260; 13, cc. 59-60]. Tenepr yxe Henb3sl HAUMHATH HCTOPUIO
MYCYJIbMaHCKOTO0 ropojia ¢ apabckoro 3aBoeBaHus U ocHoBaHus Kydsl u bacpel, He mnbITasch
BBISICHUTH, B KaKOil Mepe ero coluanbHO-dKOHOMuYeckas cTpyktypa B IX-XII BB. oOycrnoBieHa
TEeHJICHLIIUSIMU, BO3HUKIIUMHU B V-VI BB. [4].

s HaumOolsiee MONHOTO MPEACTaBIEHUS O COLMAIbHO — IJIAHUPOBOYHBIX OCOOEHHOCTSIX
BOCTOYHOT'0 ropojia TpedyeTcs: aHaJIn3 Hay4yHOW MBICIH CpeIHeBEKOBOro BocToka, moBnusBIIeH Ha
MPUHIUIB (POPMUPOBAHUS TOPOJCKON CTPYKTYpbl. Hamo 3aMeTuTh, 4TO CyXA€HUE CPEAHEBEKOBBIX
MBICIUTENEH, XOTS U KOCBEHHO, OTHOCSIIMECS K Mpo0ieMaM apXUTEKTYpbl U TOPO/a, HaXOIATCS B
KOHTEKCTe OOILIeHay4HbIX U ¢uiocopckux TpakratoB. Ha Bocroke mmerncss orpoMHBIA HaydHBIN
MOTEHIMAJ, KOTOPbI Ha MPOTSHKEHUH BCErO CPEIHEBEKOBBSI CIOCOOCTBOBAN BBIPAOOTKE (uUIIO-
co(hcKkUX BO33peHUIl Ha MpobieMy NMPEeKpacHOro B MPUPOJE U UCKyccTBe. Pa3BuTHE MeIUIIMHBL,
reorpaguu, acTPOHOMHH, AaCTPOJIOTUM W JPYTUX HAyK MPHUBEJIO K pPEaTbHOMY OCMBICICHUIO
COLIMAJIBHBIX U MPHUPOJHBIX (DAaKTOPOB JJISI CO3JAAHUS TAaPMOHMYHON TOPOJCKOW cpenbl OOMTaHUS.
PaccmaTpuBasi HayuHbIE TPAKTaThl MO’KHO 3aMETHUTh, UTO B OCHOBE I'PaJJOCTPOUTEIBHBIX TPAIULIUN
JIe)Kajla CBOSI CHCTEMA, COIVIACOBAHHAs C CYIIHOCTBIO OPraHU3MEHHOCTH TOPOJICKOW CTPYKTYPBI,
apryMeHTHpOBaHHas rpafoo0pa3yroieil U CTPYKTYpooOpasyromeil posiblo COLUANBHBIX (YHKIUH.
IIpu 3TOM, OTMEUass CaMOOPraHU3ALMIO0 U CAMOPETYIIALUI0 BOCTOYHOIO rOpoAa, CIeAyeT OTMETUTD
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UX BIIMSHUE Ha JUHAMUYHOCTb PA3BUTHUSI IOPOJCKON CTPYKTYpbl, OCHOBAaHHOW Ha MOCTOSIHHOM
IIPOLIECCE B3aUMOJAEUCTBUS €€ BHYTPEHHUX COCTaBHBIX KOMIIOHEHTOB. OJTO TakKK€ I103BOJISIET
TOBOPUTh O BIHMSHUM OCOOEHHOCTEH COIMAIbHO — TICUXOJOIMYECKOW MPUPOABI YeIOBEKa
CPEIHEBEKOBOI'0 POIOBOTO YKJIaJa Ha TOPOJACKYIO KYJIBTYPY.

Anp — ®@apabu (IX-X BB.)B kHure «l'opox — obpaser, ropoj — rocy1apcTBo» TOBOPUT O TOM,
YTO Pa3JIMYHbIC )KU3HEHHBIE TOTPEOHOCTH JII0JIe (POPMHUPYIOT U COBEPUICHCTBYIOT HX KHU3HEHHYIO
cpeny, B KOTOPOW KHMBET CBOCOOpa3HOE IO COJEPKAHHIO TOPOJICKOE CoJlpykecTBO[2]. YcoBep-
IICHCTBOBAHUE TOPOJICKOM CTPYKTYpPHI OH CBSI3bIBACT C AU(QepeHIranueil 4eJI0BeYecKrx noTpeo-
HOCTEH M YpPOBHEBOH OpPraHM30BAHHOCTBHIO CIOIHMAIBHON CTPYKTYpHI ropoja. OOpa3LoBbIii TOpo/,
10 €r0 MHEHHMIO, SIBJISETCS] COBEPIIEHHO 37I0POBBIM TEJIOM, U €r0 HOPMaJbHOE (DYHKIIMOHHUPOBAHHE
MPOUCXOUT Oarofapsi COrJacoBaHHOMY JCHCTBUIO OPraHUYECKUX KOMIIOHEHTOB.

N6H - CuHa B Ka4eCcTBE PEKOMEH/IAIMH 30{4MM OTHOCUTEIBHO KIIMMAaTHYECKHX OCOOCHHOCTEH
ropojia mucait: 30J4Mi JOJKEH 3HATh... «IOCTYITHO JH (JaHHOE MECTO) BETpaM HJIM HaXOIUTCS B
KOTJIOBHHE, M KaKM€ TaM BETPbl — 37J0POBbIE JIU OHU WJIM XOJOJHBIE, & TKXKE KaKHE [0 COCEACTBY
Mopsi, 60710Ta, TOPBI WU pyaHUKH. Crieayer, 9ToObl OKHA W JBEPH BBIXOAMJIM HA BOCTOK, a TKKE,
9TOOBI BOCTOYHBICBETPHI MOTJIM MPOHUKATH B 3/IaHUS M COJHIIE JOCTHTAJIO B HUX JIIOOOTrO MecrTa,
100 UMEHHO COJIHIIE 03/I0POBIISIET BO3AYX...»[5,6].

®apadbu (IX -XBB.) B Tpaktare «O mpoucxoxacHuu Hayk»[l] u Mo — Cuna B «am —Iu-
ban[5] 0OBACHSIIOT MY3BIKAILHYIO TAPMOHHIO MPH MTOMOIIN apu(PMETUKH U TEOMETPUH, B TIOITUKE
OHM YCMAaTpUBAIOT MPOMOPLIHUOHATIBLHOCTh B pacronoxkenun ciora (dapabu«O mpoucxoxaeHun
Hayk»)[1]. dapabu cuuTaer, 4YTO «METp U300pETeH IJsi TOro, 4TOObl INPHUBECTH K HM3BECTHBIM
nponopuusM pazymuble noHATHs»|[1]. Taxxke ObuM HaydyHble TEOPUM, NOBIHUSBIINE HA XapakTep
IUIAHUPOBOYHOU CTPYKTYpPBI CPEAHEBEKOBOIO TOPO/Ja, HECCMOTPSI HA «MUCTHUECKUE OKPACKU», UTO
JIOITYCTUMO TOJIBKO TIPU TECHOM CBSI3U penuruu ¢ Haykoi. K mpumepy, y Anb — Xope3mu KBaapar
BBICTYIIAeT KakK eAuHuIa u3MepeHus. [loapIToKnBas aHaIU3 pacCMOTPEHHBIX TPAKTAaTOB YYEHBIX
BocTtoka, cTaHOBHUTCA $ICHO, YTO CHCTEMHOCTb, CTPYKTYPHOCTb HX IIOAXOJOB K OINHCAaHUIO U
OCMBICIIEHHIO TPaJlOCTPOUTENBHBIX TPAJUIUI BOCTOYHOTO TOpOJa B 3HAYUTENBHOM CTENeHU
BBISIBJISIET M COJIEPIKATENIbHbIE CTOPOHBI. TeM caMbIM, O3HAHKE O BHEIIHEW 000J0YKe MEePEeHOCATCS
B €0 COJAEPKATEIBHOE SAPO - B CYIIHOCTb, KOTOPAsl SIBISAETCS €IUHCTBEHHOW MCXOJHON TOYKOU
BceX MCTUH. MIX MHeHHe 00 OpraHu3MEeHHOCTH CTPYKTYpPbhI apryMEHTHPOBAHO I'paioo0pasyromeit u
CTPYKTYpOOOpasyroleil pojbo coluanbHbIX (GyHKIMHA ropona. [Ipu 3ToM, OHM OTMEYaAIOT caMOoOop-
TaHU3alUI0 U CaMOPETyJM3alUI0 BOCTOYHOIO TIOpOJa, YTO CBMJIETENBCTBYET O JAMHAMUYHOCTH
pa3BUTHSA TOPOACKOM CTPYKTYpbl, OCHOBAaHHOW Ha IIOCTOSHHOM IIPOLIECCE B3aUMOJICHCTBUS €€
BHYTPEHHUX COCTABHBIX KOMIIOHEHTOB. JTO IO3BOJISET IOBOPUTH O OCOOEHHOCTSX COLMAIBHO —
MICUXOJIOTUYECKOM MPUPOJBl UYeNOBEKa INPH CPEIHEBEKOBOM POJOBOM YKIAJAE€ M MX TI'pagood-
pasyromiei ponu. B 3Tom nnaHe, CTpyKTypHBIE XapaKTEpUCTUKU BOCTOUYHOT'O IOpPOJia, N3JI0KEHHBIE
Anp — @apabdu[1,2, 3] u Uon — XangyHnom[7], a TakKe BBISBICHHUE COLUATBHBIX YCIOBHIA (hOopMHpO-
BaHUA U Pa3BUTHS NPUIAIOT SICHOCTh U MOATBEPAKICHUE «HAPOJHOCTH» 3TOT0 THUIIA TOPOJA.

BceecroponHuii aHanu3 CTpyKTypbl roposaa baky M0O3BOJIMJI OCBETUTb MHOTHME aCIEKTHI
JPEBHETO U CPEIHEBEKOBOIO HCTOPUUYECKUX MEPUOIOB, IIPOCIEUTh JUHAMUKY Pa3BUTHUS TOpPOJa OT
€ro BO3HMKHOBEHMS [0 IPEBPALICHUS B KPYNHBIA TOPrOBO-DKOHOMHMYECKHH M TOJIUTUYECKUI
neHtp. Crparurpaduueckue 1 apxeojJornyeckue uccieoBanus ropoga baky mo3sonuim BeISIBUTH
MHOTOCJIOHHOCTh KYJBTYPHBIX CIIOEB. S1po ropoja cGopMHpOBAJIOCH B paHHECPEIHEBEKOBBIN
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NIEpUOJT Ha BEpIIMHE XOJIMa B palilOHE IIMTAENH, HO U 37eCh HAJIHUILO 0ojee IpeBHUE apXeloruyec-
KM€ KYyJbTYpHBbIE OTJIOKEHUs. Packomnkamu, npoBeeHHbIMU Ha Teppuropuu Wuepu mexep, yc-
TAHOBJICHO, YTO BEpIIMHA OAKMHCKOTO XoiaMa Oblia 3acTpoeHa yxe B IX B.[8,c.7]. Hekoropbie aB-
TOpPBI OTHOCST cyliecTBoBanue ropoaa baky k VI B. H.3.[8,c.7].Apxeosoruueckuii MaTepua moiy-
YEHHbI B pPE3yJbTaT€ MHOTOIOJIETHUX apXeOJOTMYECKUX MCCIEABAHUI BbISBICHBI MaMATHUKU
bopTHPUKAIMOHHOH, KYJIBTOBON M I'PaXKTaHCKOW apXUTEKTYPHI.

Ha teppuropun Nuepu mexep BbISABIECHBI KYJIbTOBBIE JOUCIAMCKUE COOPYKEHUS, MEYETH, BO-
JIOXpaHUIuIIa, OaHu, KapaBaH-capad, IOMa 3HATH U TOPTOBO-PEMECIIEHHOTO JIFOAA, PEMECICHHBIC
Mmactepckue. [IpuBeneHHbIe JaHHbBIE CTaJId MEPBOKIACCHBIM HCTOUYHUKOM IO PSAY Y3JOBBIX IPOO-
JIEM CTAaHOBJICHUs CPEIHEBEKOBOI'O MYCYJIbMAHCKOIO I'OpPOJa, OCHOBHBIX IIyTEW €ro COLHUAIBHO-
9KOHOMMYECKOTO U KYJIbTYPHOT'O Pa3BUTHS.

OrpomHyI0 pojb B IpeBpalieHuy baky B OJIMH U3 caMbIX KPYIHBIX TOPOJOB CPEAHEBEKOBOTO
KaBkaza, KoTOpoMy yCTyIajau CTOJIb 3HaYUTENIbHbIE LEHTpbl Kak TOumucu, Apneduin, lllemaxa,
baillakan ¥ zapyrue, ChIrpajlo pa3BUTHE MEXAYHAPOAHOW TOprosiu. baky cran BbICTynaTh Kak
IJIABHBIA TIOCPEAHUK B TOBAapOOOMEHE MEXIy MYCYJIbMAaHCKMM BOCTOKOM U «CEBEpHBIMHU
ctpanammu» (Xazapus, [dpesusis Pycs, Bomwkckas bynrapusi, CkanaunaBus). CBeaeHus: apaOCKuX
yueHbIX- IyTemecTBeHHUKOB IX - X BB. 0 Hanuuuu BOKpyr baky mecropoxieHuil 6enoil u yepHoit
He(TH CBUIECTEIBCTBYIOT O BIMSHUYU HA Pa3BUTHE IKOHOMHUYECKOW )KU3HH Pa3BUBAIOLIETOCS TOPOIa
npousBojicTBa HePTH [8,c.7]. Pemarommm (akTopom 1utst mpeBpamieHus baky u3 HeOOIbIIOro Hace-
JIEHHOTO IyHKTa B TOPOJ CPEIHET0 3HAYEHUS CTAJIO0 HAJIMYUE SKOHOMUYECKOM U TPOU3BOJICTBEHHOM
6a3pl. B IX-X BB. OBICTPO BBIPOCIO OOJBIIMHCTBO a3epOailPKaHCKUX TOPOJOB, B OCOOCHHOCTH
pacrosoKeHHbIe Ha IVIaBHBIX KapaBaHHBIX NyTAX Bocroka. Paciimpenue Toprosiau, npous3BoCcTBa
U MEXJIYHApOJHBIX CBSI3€H MPUBEIU K TEPPUTOPHAIBHOMY POCTY ropo/ioB. PeMeccieHHO-TOProBbIii
npoduns SkoHOMHKM baky cmnocoOcTBoBan o0O0pa3oBaHMIO KPYMHBIX TOPIOBO-PEMECIIEHITBIX
KOMIUIEKCOB, KOTOpbIE OKa3aju OOoJbIIOEe BIMSHUE Ha TOPOJCKYIO IUIAHUPOBKY. B pa3BUTBHIX
azepOaiipkaHckux ropojax IX-X BB. OCHOBY CTPYKTYpbI COCTaBJIsIa LIUTAJIENb, BHYTPEHHUHN TOPOJ]
— «UIaXpUCTaH» U BHEWIHUHN ropoa — «pabdag». Oco0oe BHUMAaHHUE YAEISUIOCH 3alIUTE HUTAAETU U
IIaXPUCTAHA - OHU OKPYKaJIMCh PBaMH, MOILIHBIMU KPETOCTHBIMU cTeHamu U OamHamu. B XI - XII
BB. baky y)xe ObuT 3BeCTeH Hak BceM BOCTOKe Kak peMeciIeHHbIN U TOPTOBbI LEHTP.

Ponb roponmoB A3zepbaiimxkana Bo3pacTaeT B koHIle XV - XVII BB. B CB3M C OCBOCHHEM
PYCCKMMM M aHIIMHCKMMM Kynuamu Bomkcko-Kacnmiickolr maructpamu. B ator nmepuon baky
CTAaHOBHUTCSI TPAaH3UTHBIM LIEHTPOM, I'Zl€ MPOMCXOAMUJIO HAKOIUIEHHE BOCTOYHBIX U E€BPOIEHCKUX
TOBapoB, KyJa cbe3kanuch Kynuel u3 Poccum, EBponsl, Typumun, Cpenneit Asum u JlanpHero
Bocroka. MoXHO OTMETUTb, 4TO OypHBIH POCT TOProBIM MpUBENT K JalibHEHIIEMY BCILIECKY
TOPOJICKOTO CTPOUTENIBCTBA, ITMPOKOMY CTPOUTEIBCTBY LIEIBIX KOMIUIEKCOB, BKJIIOYAIOIIUX B ce0 -
KapaBaHcapau, 0aHu, KyJIbTOBBIE COOpPYKEHHs, W Aake OaHM M KIaa0HIla, MHOTHE M3 KOTOPBIX
COXPAHWJIUCH U JI0 HALIMX JHEH.

B Takux ycnoBusix BaXHEUIIMM 3a0roM oOecreueHHs! LeJIOCTHOCTH TOpoJia U XaHCTBa CTallo
yCUJIEHHE BHUMAaHUSI 000POHOCIIOCOOHOCTH — MOBBIIIEHUIO BHUMAHUS K KPENOCTHOMY CTPOMTEIb-
ctBy. TakuMm 00pa3oM, cOOpyKeHHE YKPEIUICHUH, Mpexae BCero, ObUIO 00YCIOBICHO MPUUYUHAMU
cyrybo BoeHHOro xapakrepa[9,c.58]. Heo6xo1umMocTh co3iaHusl YKpETJIeHHbIX TOPOAOB-KPEoCTen
B 3HAYMTENbHOIN CTENEHM MOBIMSIA HAa PAa3BUTHE T'PAJOCTPOHUTENHCTBA, ONPEICIUB OCOOBIM THUI
roponoB AsepOaiiixana Bropoil mojoBunbl XVIII B., rae rmaBHON 3amaueil OblI0 obecrieueHue
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00OpPOHOCTIOCOOHOCTH pe3uACHIMI MeCTHhIX (eonanoB. [lmaHupoBodHast CTPyKTypa TOpPOIOB
Azepbaitmkana - baky, Tebpu3za, [llemaxu u np., uMena u 00mMe 0COOCHHOCTH, BBITEKAIOIINE U3
CXOIHBIX COIMANBHBIX M SKOHOMHYECKHUX MPUYMH W TpeboBaHuii 000poHbL. [Ipm 3tom, crnemyer
OTMETHUTh, YTO WX IJIAHUPOBOYHASI CTPYKTYpa 3aBHCEJA OT CJIEIYIOLIUX MPUYUH: YPOBHS Pa3BUTHUSA
TOBapHOTO IPOU3BOJCTBA U OOIIECTBEHHOIO pa3felieHus TpyJa, MOJUTUYECKOW pOJIM ropojaa B
YKU3HHU CTPAHBI, BBITOJHOTO CTPATErMUYECKOTO MOJOKEHHS, PACIIONIONKEHUSI Ha BaXKHBIX TOPTrOBBIX
MyTSAX, MPUPOAHO-KIUMATHYEeCKUX (akTtopoB [8,c.17]. BHemHsss ToOpromis okaszana OOJbIIOE
BIIUSTHUE HA Pa3BUTHE SKOHOMHKHU M KyIbTyphl A3epOaiimkana. OOmUpHbIE MHOTOBEKOBBIC CBSI3U
CcOo MHOTUMHM Hapojamu Bocroka u 3amana ciyXuiM B3aMMOOOOTAIEHUIO 3TUX HAPOJIOB U SIBUIIUCH
OJIHMM M3 BaXXHBIX PhIUAaroB pa3BUTHUSI MUPOBOM IIUBUIIU3ALINH.

I'pagoctpoutenbHas crpykrypa WMuepu Illexep, cdopMupoBaBmiascs B CpPEIHEBEKOBBIM
MIEPHOJ], XapaKTEPU3yeTCsI BBICOKOUM IMIOTHOCTBIO 3aCTPOUWKH B COUYETAHHH C BBICOKOU 3(PPEKTHB-
HOCTBIO COITMAIBHBIX KOHTAKTOB M COIMAIHLHBIM KOM(OPTOM, BO3MOXHOCTSIMH Pa3BUTHS M TPaHC-
dbopMaIu, 3KOJOTUIECKHUM KOoM(OpPTOM. YClIoBUS (OPMUPOBAHUS IIAHHPOBOYHOW CTPYKTYPHI
baky ocHOBaHBI Ha JUHAMHYECKOM IPOIIECCE MOCIEN0BATENIBHOIO «YINIOTHEHUSD B KHJIOM 3acT-
poiike M «oOpacTaHHs» BOKpPYI LEHTPAJbHOIO SApa W CTaId OCHOBOW JUIsI MaKCHUMAaJbHO
PalMOHAIBLHOTO MCIOJIb30BAaHUS TOPOACKON 3€MJIM B IPOLECCE OCBOEHHUS (BBICOKAsl IUIOTHOCTh U
KOMITIaKTHOCTb 3aCTPOIKN), CIIOCOOCTBOBAJIM MPUAAHUIO BOCTOYHOMY F'OpOAY CBOICTB OpraHu3ma —
4epT CaMOPa3BUTHS M CaMOYpPETyJIUPOBaHUsS, JIUHAMHUYHOCTH ¥ MOOWIBHOCTH. [IpwHIMI
«obOpacTaHus» BOKPYTI MPOCTPAHCTBEHHOTO sSIIpa, XapaKTEPHBIH [UIS IEHTPHYECKON (HOpMBI
IpesacTaBiIsieT co0O0il pacllupeHHe TIpaHUL] OCBOCHHOM TEPPUTOPUU C BKIIIOUEHHUEM HOBBIX
MIPOCTPAHCTBEHHBIX siziep. O0a mporecca cTpyKTypooOpa3oBaHusl B3aUMOCBSI3aHbl — TEPPUTOPHATIB-
HOC YBEJIMYCHHUE [IEHTPA, TPOUCXOIAIICEe KaK B KOMITAKTHON (hOpMe, TaK U BJIOJIb KOMMYHHKAIIHOH-
HBIX apTepuil, 00yCIOBIMBAaET MX CB3b. |eppUTOPUATBHBIA POCT TOPOAA COMPOBOXKAAICST pas-
BUTHEM OOIIECTBEHHOTO LIEHTPAa U YIJIOTHEHHWEM >KUJIBIX 00pa3oBaHUN. BhICOKas MIOTHOCTH 3acT-
pOIKH, OCHOBaHHAs Ha KOHTPACTE JBOPOBBIX U Y3KHUX YIMYHBIX MPOCTPAHCTB, OTKPBITHIX CBEPXY,
crocoOcTBOBajsa (POPMUPOBAHUIO OJIATOMPPHUATHOTO MUKPOKJIMMATa 3UMOW M JIETOM - OUYUIIEHUIO
BO3/lyXa B JKapKue U O€3BETPEHHBIE THU, a TAKXKE U OCIA0JIEHHUIO CUIIbI BETpa B BETPEHHBIE.

Tem He MeHee B baky, kak U B Japyrux ropoaax BocToka, Mbl BUAMM, KaKk B TEUEHHE ABYX
CTOJIETUI TPalOCTPOUTENICTBO OCHOBBIBAETCS HA JIOCTHKEHHSAX EBPOMEUCKOM TIpajioCTPOUTEIILHOU
HAyKH, pacCMaTpUBAETCs C TOYKH 3PEHHUSI €BPOMEHCKUX TMPEACTaBIEeHUI O TOPOACKOI cpene u obpase
xm3HU. CeroiHsi Mbl BUJIUM, KaK B CBOIO OY€pellb 3TO MPUBENIO HE TOJIHKO K (JOPMUPOBAHHUIO PSIIOM C
HCTOPUUYECKOW 3aCTPOMKON HOBBIX COBPEMHHBIX PAiOHOB, HO M K MCKAXKEHUIO CAMOT'0 UCTOPHUYECKOTO
Sapa. A yTUIMTapHBIA U TOBEPXHOCTHBIA MHTEPEC K COXPAHEHHIO HACIIEUs TIPUBEN K (hparMEeHTapHOMI
PEKOHCTPYKILUU OTJIENbHBIX MAMATHUKOB, TJ€ PsIOBas 3aCTPOiKa HE paccMaTpUBaiach Kak MMEOIast
IIEHHOCTh. B pe3ynbrare, Oblia HapyllieHa ucToprueckas cpefa. MHOrooOpasHble, i OpOoi HEOKU JaH-
HBIE aCMEKTHIKOPPEKTUPOBKU U YIUIOTHEHUS (PYHKIIMIAYIHUIIBI, TUIOIIAI, KBapTaa, TPAH3UTHOTO KPbI-
TOrOy371a, TOMYYalOT YOEAUTENBHYI0 MOTHBALMIONPEXKIE BCEro B JHHAMHYHOM Ipeodpa3oBa-
HUUTOPO/Ia, B MATIOM3YYEHHBIX [TPUEMAX COXPAHEHUSPABHOBECHS, TAPMOHUH Pa3BUBAIOIIETOCS.

Knrouesvie cnosa: baky, cpenHeBeKoBbI mepuop, FMcmamckuil ropol, OCOOEHHOCTH U
MIPUHIHUITBI OPraHU3aluK CPEAHEBEKOBBIX TOPOJIOB
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S.H.Orucov
Baki va Orta asr sorq sohoarlorinin inkisafi

XULASO
Baki gohorinin standartlarinin hartorafli analizi tarixi formalagmis sohorin bir ¢ox akseptlorindon o
ciimladon soharin inkisaf dinamikasindan baslamis iki miqyash iqtisadi-ticarat, siyasi morkaz cevril-
mosing godar isiglanmasina imkan yaratmisdir. IX-X asr Azorbaycan tarixi sohorlorinin formalagma-
sinin asasinda qasr, daxili sohar- “Sohristan” va bayir sohar-“Rabad” toskil etmisdir. Plan-mokan struk-
turunun formalagmas1 morkez otrafinda ardicil, dinamik, monolit sixlagma prinsipine osaslanmisdir.
Sentrik inkisaf formasi niivestrafi sixlagma yolu ilo gohor srtukturunun boyiimesi ilo yanasi yeni
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moarkozlorin do formalagsmasina vo 6ziino birlosdirilmosina sabob olur. Sohar orazisinin bilyiimasi bir
qayda olaraq ictimai gohor markozinin boyiimasi vo yasayis strukturlarinin monolit sixlagmasi ilo
naticalonir. Qapali hayatlords dar kii¢galorin kontrast miihitlorinin monolit birlogsmasi asasinda six sohar
strukturu burada yay, qis aylarinda olverisli iqlim soraitinin formalagmasina kiiloksiz isti hava soraitindo
havanin tomizlonmasina giiclii kii¢alorin zaiflomasing gorait yaratmigdir.

Acar sozlor: Baki, Orta osr dovrii, Islam sohori, Orta osr sohorlorinin toskili prinsiplori vo
xlisusiyyaotlari.

S.H.Orudjov

Baku and development of medieval towns of the east

SUMMARY
The analysis of the structure of Baku made it possible to trace up the dynamics of the development
of the town since its appearance till its turning into the big trade — economic and political centre.
Territorial rise of the town was accompanied by the development of the social centre and concentration
of dwelling structures. High density of the building based on the contrast of yards and narrow street
spaces ptomoted the formation of favourable microclimate.
Key words: Baku, medieval period, Islamic town
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NEFTQAZ MODON QURGULARININ TOZYiQ ALTINDA OLAN TUTUM
APARATLARINDAKI GORGINLIKLI VOZIYYOTIN TODQIQi

Diaqnostika islori aparilmis qurgularin qaliq istismar vo mohkomlik resurslarinin yeniden qiy-
matlondirilmasi, bu giymstlondirilmonin naticosinds osasli tomir vo yenidonqurma layihalorinin
islonmosi asas hesablamalardan forqli olaraq qurgu vo onlarin konstruksiya elementlorinin qaliq
yiilkdagima qabiliyyeotinin toyin olunmasi {i¢iin istifado olunan vo yoxlamalar zamani miioyyon
olunmus qiisur vo ¢atismazliglari, qurgu elementlorinin hondssi, fiziki vo mexaniki gostaricilorinds
istismar miiddstinds bas vermis doyisikliklori nozors alan yoxlama hesablamalar1 aparilir.

Neft-qaz sonayesindo istifado olunan metal ¢onlorin, separasiya konstruksiyasinin adsorber vo
absorber aparatlarinin, qaz kompressor cihaz vo avadanliglarinin todrici, kompleks vo texniki
diagnostikasinda, neft-qaz mohsullar1 nogl olunan magistral vo madonlor arasi boru komorlorinin
texniki diagnostika islori qlivvado olan normativ sonodlors miiassisa standartlarina vo yoxlama vo
metodikalarina asaslanmaqla aparilir. Doniz hidrotexniki qurgularin-estakada, estakada tipli mey-
danga (estakadayan1i meydanca), az dorinlikdo yerloson stasionar doniz platformasi vo dorin doniz
oziillori olmaqla onlarin noviindon asili olmayaraq golacok istismar resurslarinin yenidon giymat-
londirilmasi prosesindo daimi vo miivoqqoti yiiklorin tosnifati aparilir, onlarin normativ vo hesabi
qiymatlari layiha tizro vo bozaon iso real oOlciilora géro miioyyonlosdirilir. Naturada aparilan texniki
diagnostika islorindos fiziki qanunlara asaslanan dagidici olmayan iisullarla isloyon cihaz vo alot-
lordon istifado edilir. Texniki diagnostika prosesindo konstruksiya elementlorindo, domir-beton
tavalarda, prokat tirlorindo va digor konstruksiya elementlorindo instrumental 6lgmalor naticosindo
qurgularin yiikdasiyict hissalorinds faktiki qalinliglar toyin edilir, istismar olunan qurgunun va onun
hissa vo fragmentlarinin obyektin layiha sonadlorins uygunlugu miisyyanlosdirilir. Layihadon forqli
qurgu elementlorindo natura soraitindo real konstruksiyani oks etdiron sxem cokilir. Vizual miisahi-
do vo instrumental Slgmolordon vo miiayino islorindon ibarat texniki diagnostikanin naticolori
miivafiq aktlarmn tortib olunmasi vo qaliq istismar resurslarinin qiymetlondirilmoesindae istifado edilir.
Olg¢molorin naticolorini oks etdiron faktiki olgiilordon ibarat codval, elementlorin tortib olunmus real
sxemi va vizual milayinalarin naticalari har bir obyekt ii¢lin malumatlar bazasi kimi tortib olunaraq
saxlanilir. Bunlarin asasinda daqiq hesablamalarin aparilmasi halli zoruri olan masalalardondir.

Xotti vo geyri-xotti hallarda firlanma ortiiklori miislliflorin [1+4] islorindoe todqiq edilmisdir.
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Utligi voziyyetdos yerlosdirilmis (sokil 1) neftqazmoden qurgusunun gorginlilo deformasiya arasindaki
qgeyri asililigl nazars almagqla yarimmomentli nozariyys asasinda asas tonliklori asagidaki kimi yazilir [5]:

64
b api0-00,)= - Plxg)
17 (1)
3
o'y, 4 r’E, o’ %,
+48'0-0y) =1L O de | —
ox* 2 (1) & E, 0x’0¢ l@xz ?
3 2 5 3 \2
_nEd ofon) o on) @, yon (0N,
20&; -r'°-E, O¢p|\ 0 op ) 09  opl\ og’ 2
2
o*v, 4 -E o’ v
+4.8/Q-Q = 1 0 d X
ot T 0n)= 2E axza(p[iaxz ¢

Iav. | 3B o fon) v (ow) o,
ox” 20y -r'°-E, 0p |\ 0 ) 0¢p \0¢p ) 0¢°

ov, [ v, ’ v, ’ v, v, v, (ov,
@\ o9 ) @ op o9’ \ Op Op

(3)
4(y.2
5 =4\/E2 J -k k 6—1)
Burada AE hy-r , P (x, (p) -soth yiiklori funksiyasidir.
(1) vo (3) tonliklorinda r, h, % - cari koordinatlar;
0! 0’
= “+ 3
Q) _Vlasov operatorudur, op"  Op
E | E ,, B - materialin elastiklik sabitlori;
Z -orta sothin oyilmasinin doyismaosidir.
Masalani asagidaki formada sonlu forglar iisulu ils hall edirik:
Hesablama sxemino miivafiq sorhad sortlorini asagidaki kimi gobul edirik [6,7]:
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Yuxarida gostorilon sonlu fargler iisulu (¢) ixtiyari yaxinlasmada tutum apara-tinin ixtiyari
kasiyindoki gorginlik voziyyatini tayin etmok olur.

Gorginlik deformasiya diaqrami sokil 2-do gosterilmisdir. Hesablamalarin naticalorina asason
gostorilon modelin tadbiqi ilo gorginlik xatti ilo miiqayisade 12.8% -9 qoder azalir.
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Sakil 1. Tutum aparatinin sxemi
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Sok.2. Gorginliyin dayisma qrafiki
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HUccnenoBanue HaNPSA’KEHHOI'0 COCTOSIHUA B aninmaparax cocyJaoB He(])Tera30- MPOMBICJIOBBIX
coopymeﬂm‘/i, HaxXOoaAIIMXCHd Mmoa 1aBJICHUEM

PE3IOME
B carbe momyuyeHbl pelIeHUs] LIMPOKOIO Kiacca KOHKPETHBIX NPAaKTHUECKUX 3alad IO pacueTy Ha
MIPOYHOCTh aINmnapaToB. BbIIBIEHO BIMsSHHE pPA3MUUHBIX (DAKTOPOB Ha HANPSHKEHHO-IE(OPMHPOBAHHOE
cocrosiHMe ammapara. llpennoxeH oOmmMiA MeTOX JMHEapU3aldd TOHKOCTEHHONW KOHCTPYKIIUH C
MEPEMEHHBIMI T'€OMETPUUECKUMH NTapaMeTpaMu, 001aJaroMMH YCKOPEHHON CXOAUMOCTBIO.
Knrwouesvie cnosa: 060n10uxa, 1unelino, HeIUHEuHo, annapam, cxoo0uMocms

L. F. Aslanov

Oil and gas field structures under pressure, voltage, which is the capacity of the situation in
the offices of the study.

SUMMARY
Decisions of wide class concrete practical problems on tanks strength calculation are obtained in the
article. Influence of different factors upon tank stressed and distorted state is revealed. General method of
thin wall construction linearization with variable parameters, possessing accelerated convergence, is
suggested.
Key words: shell, cylindrical , non-linear model, method of finite differences.
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SOHORLORIN ABADLASDIRILMASI VO EKOLOJi TARAZLIGIN QORUNMASINDA
ALTERNATIV ENERJI MONBOLORININ TOTBIQI

Ononovi enerji manbalorinin todricon tiikonmaesini vo onlardan istifado zamani otraf miihito
vurulan kiilli miqdarda ziyan1 nozere alaraq, diinyanin inkisaf etmis olkolorinde ekoloji cahatdon
tomiz alternativ (barpa olunan) enerji monbalorindon (giinas vo kiilok enerjisi, kicik SES-lor, termal
sular, biokiitlo enerjisi) genis istifado olunur. Bu sahado ABS, Kanada, Almaniya, Finlandiya, Nor-
veg, Danimarka, Ispaniya, Yaponiya va Cin daha gabaqcil mévqe tuturlar. Statistikaya gora, inkisaf
etmis Olkolordo borpa olunan enerji monbalorinin payma (su elektrik stansiyalar1 daxil olmagla)
timumi istehsal olunan enerjinin 13,5 faizi diistir.
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Aparilmis todqgiqatlar gosterir ki, iqtisadiyyatin biitlin saholarinds istehsal tullantilarinin torkibinin
cox hissosini biokiitlo maddolori toskil edir. Homin biokiitlo maddolorindon elektrik enerjisinin is-
tehsalinda istifado olunan biogaz, biomaye vo bork biokiitlonin alinmasi miimkiindiir. Belo ki,
Azarbaycan Respublikasinda har il tullantilarin zararsizlagdirilmasi poligonlarina 2,0 milyon tondan ¢ox
bork moigot vo istehsalat tullantilar1 atilir. Baki vo 6lkonin iri sonaye sohorlorindo ictimai binalarin
qizdirilmasindaki ¢atinliklori aradan qaldirmaqda bork moisot vo istehsalat tullantilarimin utilizasiya
olunmasi (emal edilmasi) homin problemlorin gismon aradan qaldirilmasini tomin etmis olardi.

Artiq bir cox Avropa Olkalorinds bu problemin holli yollar1 tapilmisdir. Belo ki, ohalisi six olan
orazilordo zibilyandirma zavodlar tikilmokls, orada maiset tullantilart yandirilir. Zibillerin yandiril-
masindan alinan enerji hesabina otrafdaki yasayis montagolari istilik vo elektrik enerjisi ilo tomin
edilir. Yandirilmis tullantilarin qaliglarindan ise giibra kimi torpaqglarin miinbitliyini artirmaq moq-
sadila genis istifado olunur. Goriindiityti kimi, kompleks shamiyyati olan bels zavodlarin tikilmasi
Azarbaycan liciin do ¢ox zoruridir [1].

Azarbaycan Respublikasinda sonaye, kond tosorriifat1 vo sosial xidmat saholorinin siiratli inki-
safi biokiitlodon istifado etmoklo enerji istehsali {igiin yeni imkanlar acir. Olkodo biomaddalorin
asagidaki monbolori mévcuddur:

e yanma qabiliyyati olan sonaye tullantilari;

e meso tosarriifat1 vo agac emali saholorinin tullantilari;

e kond tosarriifatt mohsullar1 vo iizvi birlogsmo tullantilari;

e moisat vo kommunal sahalarinin tullantilar;

e neft vo neft mohsullar ilo ¢irklonmis sahalardon alinan tullantilar.

Qlobal ekoloji problemlor Azarbaycandan da yan ke¢mir. Bas veran iglim doyismalori, sellorin
artmasi, quragliq vo bu kimi digor global fosadlar ekoloji problemlar sabebi il yaranir. Istehsal pro-
sesindo yandirilan mazut, neft vo digor maddslorden ayrilan qazlar ekoloji tarazligi pozur. Lakin
alternativ enerji manbolori hom tiikonmir, hom do ekoloji tomizliyi ilo tarazlig1 qoruyur. Bu monada
respublikamiz genis potensiala malikdir. Olkemizdo kiilokli orazilor mévcuddur. Abseron-Qobus-
tan, Kiir qiragi, Naxc¢ivan va s. Homginin miilayim qursaqda yerlason respublikamizda gilinos enerji-
si imkanlar1, bioqaz potensiali (bioloji kiitlodon alinan metan qazi) da vardir.

Yer sothino diigon Glinog enerjisinin miqdart biitiin neft, qaz, komiir vo diger yanacaq ehti-
yatlarindan ¢oxdur. Onun 0,0125 %-nin istifads olunmasi ilo bu giinkii diinya energetikasinin biitiin
ehtiyaclarini tomin etmok olardi. Giinos enerjisinin istifadosinin iistiinliiyli ondadir ki, giinos qurgu-
lar1 1sloyon zaman parnik effekti yaranmir, havanin ¢irklonmasi bas vermir, istilik asagi atmosfer
qatlarina yayilmair.

Giinos enerjisinin yalniz bir catismazligi var — o da atmosferin voziyyatindon, giiniin va ilin
vaxtindan asililigdir. Giinas enerjisini istiliys ¢cevirmok iiciin miixtalif nov kollektorlardan istifado
olunur. Yiiksok temperatur yaradan kollektorlarda giinas is1gin1 oks etdiran, toplayan vo giinasin is-
tigamoti tizro horokot edon parabolik giizgiilordon istifade olunur. Bu kollektor sistemino xiisusi
maye iiciin nozardas tutulan istilik doyigma sistemi do daxildir.

Somaraliliyino goro giinos kollektorlarindan istifado maorkozlosdirilmis enerji sistemlorindon
uzaq olan orazilordo Ozilinii dogruldur. Giinos enerjisinin daha somarali istifadesi onun foto-
elementlords elektrik enerjisina ¢evrilmasi ilo hoyata kegirilir. Fotoelementlor is18a hassas yarimke-
cirici materiallardan-selen, silisium, qallium arsenidi, kadmium sulfidi vo s. materiallardan hazirla-
nir. Bu materiallarda is18in udulmasi elektrik corayani yaradir [2]. Azerbaycanin tobii iqlim soraiti
glinas enerjisindon istifads etmakla elektrik va istilik enerjisinin istehsalini artirmaga genis imkanlar
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acir. Belo ki, giinogli saatlarin miqdart il orzindo ABS-da vo Orta Asiya 6lkolorindo 2500—3000
saat, Rusiyada 500-2000 saat, Azaorbaycanda iso 2400—3200 saatdir. Homg¢inin Azaorbaycanda ildo
300 giinogli vo 270 kiilokli giiniin olmasint nozors alsaq demok olar bu regionda giinos energeti-
kasinin inkisafi daha perspektivlidir [1].
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Sakil 1. Giinag enerjisindan istifada etmakls binanin isti su tachizatinin sxemi.

1 — isti su bak-akkumulyatoru; 2 — adi qaydada sirkulyasiyali su qizdirici; 3 — verici isti su
komori; 4 — tolobatgilari isti su ilo tomin edoan boru komarlari; 5 — sistemin boru komarina bilavasito
birlogdirilmoyan hissasi; 6 — talab olunan tozyiq olmadiqda isti suyun yuxari 6tiiriilmasi {li¢iin qurgu;
7 — tolabatgini su ilo tomin edon boru komari; 8 — sohor su kamari; 9 — bilavasito qosulma; 10 — goza
ehtimal1 olan hal {iclin qosulma; 11 - alave suqizdiricist; 12 — temperatur tonzimloayicisi; 13 - qaz; 14
— moatbax; 15 - dus; 16 - hamam; 17 - tualet.

Hal hazirda giinos enerjisinin fotoelektrik ¢evrilmolori diinyada borpa olunan enerji monbo-
lorinin on tez inkisaf edon istigamotlorindon biridir. Diinyada qurulmus giinos fotoelektrik sistem-
lorinin timumi giicii 900 MVt-dan coxdur. Bunlardan 80 MVt — Yaponiya, 60 MVt — ABS, 50 MVt
— Almaniya dovlatlorinin payimna diisiir. Bu dovlstlordo giines enerjisindon istifads artiq bir neco
ildir ki, “70 min giinasli dam”, “Milyon dam” vo “Yiiz min dam” adlanan dovlst proqramlari
cor¢ivasindos hoyata kegirilir (Sokil 1.).

Kiilok enerjisi digar alternativ enerji manbalari olan giinas, hidroenergetika, geotermal va bio-
kiitlo enerjisindon Oziiniin maya dayarino, ekoloji tomizliyina vo tiikonmazliyine gors on sarfolisidir.

Tacriiba gostarir ki, Azarbaycanmn bir ¢ox rayonlarinda kiilok enerjisi qurgularinin totbiginin bdytik
perspektivi vardir. Hesablamalara goro Azorbaycan Respublikasi 6ziiniin cografi voziyyating, tobii
soraitino vo iqtisadi infrastrukturuna goro 800 MVt-a yaxm illik kiilok enerji ehtiyatina malikdir. Bu
ehtiyat ildo toxmini hesablamalara goro 2,4 milyard kVt/saat elektrik enerjisi demokdir. Bu iso, 6z
novbasindy, ildo 1 milyon tona yaxin sorti yanacaga qonast, on osast is9 ildo kiillii migdarda tullantilarmn, o
ciimlodon azondagidici olan karbon dioksidin atmosfers atilmasmin garsisinin alinmasi demokdir.

Coxillik miisahidoalor noticosindo miioyyon edilmisdir ki, on olverisli kiilok soraiti Abseron
yarimadasinda, Xazor denizi sahili zolaginda vo akvatoriyanin simal-qorb hissasinda olan adalar-
dadir. Azarbaycanin qarbinds Gonca-Dagkason zonasinda vo Nax¢ivan Muxtar Respublikasinin Seo-
rur-Culfa orazisindo kiiloyin orta illik siirsti 3-5 m/san. oldugu {iciin bu regionlarda orta giiclii kiilok
elektrik qurgularindan istifads etmak olar.

1999-cu ildo Yaponiyanin «Tomen» sirksti Azorbaycan Elmi-tadqgiqat Energetika vo Enerji-
layiho Institutu ilo birlikde Abseronda hiindiirliiyii 30 vo 40 metr olan iki qiillo qurasdirmis, kiiloyin
stirotinin orta illik giymeti v = 7,9 - 8,1 m/san olmasi miioyyon edilmis vo Qobustan rayonu
orazisindo timumi giicii 30 MVt olan kiilok elektrik stansiyasinin qurasdirilmasi texniki-iqtisadi
baximdan asaslandirilmisdir.
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Demali, orazilorin sanitar abadlagdirilmasi vo ekoloji saglam miihitin tomin olunmasinda
alternativ enerji monbalarinin Azarbaycanin ilk ndvbads iri senaye soharlorinds (Baki, Sumqayait,
Gonco vo s.) totbiq olunmasi vacibdir. Belo ki, Baki sohori iizro moigot tullantilarinin toplandigi
poligon Balaxanida yerlosir vo tullantilarin utilizasiyast onlarin yandirilmasi ilo yerina yetirilir.
Yanma prosesindo ayrilan zororli qazlar vo pis qoxu 25 km radiusunda otrafa yayilaraq sohorin
atmosfer hovzosinin ¢irklonmosino sobab olur. Bunun da, sonaye vo nagliyyat vasitslorindon sonra
ekoloji vaziyyati pislosdiran asas monbalordaon biri oldugunu nozors almaq lazimdir.

Acgar sozlar: abadlasdirma, sohor, enerji, alternativ, ekologiya, giinos, kiilok, bina, iglim,
sonaye, nagliyyat.
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HCII0JIb30BaHHE AJIbTEPHATUBHBIX HCTOYHUKOB YHEPIUH JJISl 0XPAHbI IKOJIOTHYECKOr0
PaBHOBeCHs TOPO/JI0B U NPH 0JIAr0yCTPOMCTBE UX TEPPUTOPHIA

PE3IOME

B coBpemeHHOM 00IIeCTBE MMEIOTCS MHOXKECTBO HPOOIEM, KOTOPHIE Y€ HAdWHAIOT ceOsl 3aMeTHO
MPOSIBIIATh C KaXIbIM THeM Bce octpee. OfHA M3 TaKUX MPOOJIEM - HEBO3OOHOBISIEMOCTh MCIIONbB3yEeMBIX
HaMU SHEPTrOPECypCoB, U pedb UIET HE TOJBKO O HeTH U ra3e. AIbTepHATHBHAS YHEPTeTHKA MOXKET PEIINTh
OOJIBIIMHCTBO CYLIECTBYIOIIUX NIPOOIEM roposia U, B TOM YHCIIE, IKOJIOTHUECKYIO Tpodiemy.

Cratbs IMOCBAIICHA MCIIOJIB30BAHUIO AJIbTCPHATHUBHBIX MCTOUYHUKOB SHEPIrUun i1 OXPAaHbl 3KOJOTHYCC-
KOT'0 PaBHOBECHS TOPOJIOB M P OJIArOYCTPOMCTBE UX TEPPUTOPHUIL.

Knioueevie cnosa: 61aroycTpoiicTBO, ropoji, SHEprusi, aabTePHATUBHBIN, HKOJIOTHs, COJHIE, BETep,
3[aHUS, KIMMAT, IPOMBIIICHHOCTb, TPAHCIIOPT.

H.S. Mammadov, N.N. Jafarov

using alternative sources of the energy for ecological balance protection of the cities and with
improvement of its territories

SUMMARY
In modern society there are a lot of problems which appear day by day. One of this problem is non-
renewable energy sources used by us and it’s not just about oil and gas. Alternative energy is able to solve
the major of problems of the cities and inclusing the ecological problem.
The article is devoted to the using alternative sources of the energy for ecological balance protection of
the cities and with impr.
Keywords: beautification, city, energy, alternative, ecology, sun, wind, building, climate, industry, transport.
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SOHOR YERALTI KOMMUNIKASIYALARIN TIKINTISINO QARSI QOYULAN
TOLOBLORIN ARASDIRILMASI, ANALIZI VO SISTEMLOSDIRILMOSI

Miiasir dovrds 6lkomizdo gedon inkisaf ilo olagodar olaraq, yeni-yeni yeriistii vo yeralti kommu-
nikasiya xattlori, gaz vo neft komarlori ¢okilir. Bu ciir islorin doqiq aparilmasi vo xatalarin minimuma
endirilmasi iiciin homin orazilor, aparilan tikinti islori daima nozarotdo saxlanilmalidir. Nozarot islori
ham anonavi geodezi dlgmalarlo, hom do miiasir peyk geodezi 6lgmalar hesabina aparila bilar.

Peyk geodezi sistemlarindon olan GPS vo Glonass/GPS sistemi geodeziyada tikintinin ilkin
moarholosinda, tadgiqat srazisinin koordinatlarinin toyininda, teodelit vo taxeometrik gedislorin nati-
cosindo alinan nazarat noqtolorinin asasa baglanmasi va s. iglorin yerino yetirilmasinda totbiq olunur
[1]. GPS vasitosilo yerina yetirilon ¢ol geodezi islori qisa miiddotde hoyata kegirilir. Bu zaman
nainki koordinatlar tayin edilir, eyni zamanda toplanilan informasiyalar emal olunur.

Geodezi GPS avadanliglart vo GPS sistemlori obyektin diagnostika verilonlorini doqiq olaraq
zamana vo cografi koordinatlara baglamaga imkan verir. GPS qobuledicilori vasitasilo orazids
miioyyon noqtalorde yerlogson miixtalif obyektlorin koordinatlar: toyin edilmoklo yanasi, peyk sig-
nallar1 gobul vo emal edilir, verilonlor koordinatlara ¢evrilir [1].

Isdo peyk geodezi molumatlardan yeralti qaz komorlorinin tikintisinin geodezi tominatini
vermak tli¢iin istifado olunmusdur. Yoni, orazinin topoqrafik-geodezi ¢okilislori vo digor icraedici
cokiliglor zaman1 dayaq geodeziya sobokolorinin qurulmasi tiglin GPS avadanliglarinin imkanlarin-
dan istifado olunmasi prosesi toqdim olunmusdur.

Umumiyyatla, sohor yeralti kommunukasiyalar1 bir ne¢a yers ayrilir: 6z-6ziino axinla gedon vo
tozyiqli [2] (sokil 1).

Yeralti kommunikasiyalar

A 4

Oz-6ziina axinla gedon - T Tazyiqli
Axinti sular1 boru Uzra Elektrik cenerjist Maye tozyiq altinda
6z-6zilino axir kabellori dasinir
kanalizasiyalar su komoarlori istilik sistemlori

neft komorlori qaz komorlori

Sokil 1. Sahor yeralti kommunikasiyalar va onlarin novlari

Kabellor do miixtolif toyinathi vo miixtolif giico malik olur. Oz-6ziina axinla gedon kommu-
nukasiyalar (kanalizasiyalar) asagidaki prinsip {izro tikilir: axinti sular1 boru {izro 6z-0ziino axir.
Tazyiqli kommunikasiyalar iso mayeni tozyiq altinda dagima {i¢iin nazorde tutulmugdur. Onlara su
komorlori, istilik sistemlori, neft komorlori, qaz komorlori aiddir. Elektrik enerjisini nogl etmok
iiciin kabellordon istifads edilir [2].

Miiasir gohorlorda 20-ya yaxin yeraltt kommunikasiyalar va tikililor mévcuddur ki, onlar da 3
qrupa ayrilir: boru komarlori, kabel araliq qatlar1 va xiisusi tipli tikililor (sokil 2).
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Yeralt1 tikililor

— v

Boru komarlori Xiisusi tipli tikililor Kabellor

—

Elektrik Telefon
> Su komorlori xatlori xatlori

—
Suburaxici Sututucu Su
tomizloyici

A\ 4

Kanalizasiyalar

A 4

Drenajlar

A4

Qaz boru komorlori

—
Yiiksok Orta Asagl
tazyiqli tozyiqli tozyiqli

| Istilik tochizat:

sabokalori
Yerli Morkoazlosdirilmis

Sakil 2. Yeraln tikililorin novlori

Sokilds gosterildiyi kimi, boru komarlorine asagidakilar daxildir: su komorlori, kanalizasiyalar,
drenajlar, qaz boru komarlari va istilik tachizat1 sobokolori [2].

Su komoarlari suburaxici, sututucu, su tomizloyici tikililordon va su 6tiiron sobokolordon togkil
olunmusdur. Bunlarda enislorin darinliyi torpagin donma xasttindon asagida olmalidir.

Kanalizasiyalar c¢irkli su axmlarinin sohor konarina axidilmasi vo onlarin ¢irklonmolordon tomiz-
lonondon sonra su hovzalarine buraxilmasi tigiin istifads edilon yeralti boru vo kanallardan ibaratdir.

Axint1 sularmma moisat, sonaye, kond tosorriifatt vo yaginti sular1 (qar orimasi naticosindo ya-
ranan axinlar, atmosfer yagintilar1) aiddir.

Drenajlar yasayis evlorinin vo tikintilorin, sonaye miiossisalorinin tikintisi vo istismart zamani, qrunt
sularinin saviyyalorini agag1 salmaq tigiin gohar vo yasayls mantogalorinds totbiq olunur. Bu zaman artiq
sular drenaj sistemina daxil olur, oradan da axint1 kanalizasiyasina va ya su hovzalorine daxil olur.

Qaz boru sabakalari elo boru komari sabokasidir ki, onlardan qaz zavodlarindan va tobii qaz
cixan yerlordon qazi istifadocgilora Otiirmok iiciin istifade olunur. Qaz komarlori yiiksok, orta vo
asag1 tozyiqli olur. Onlar1 zonada olan yamaclara nazarat etmodon, donma nozers alinmadan qurur-
lar. Magistral qaz komorlari is¢i tozyiqdon asili olaraq 3 sinfo ayrilir.

Istiliklo tamin edon xotlar istilik enerjisini yasayis evlorino, miiossisolora, idarolors vermok iiciin
qurulur. Istilik xotlori 2 yera ayrilir: yerli vo morkozlosdirilmis. Yerli xotlor ayr1 —ayr1 gazanxanalar, buxar
V3 qaynar suyu otiiran markozlogdirilmis xatlor iso morkazi qurgular vasitosilo istiliyi Otiiriir.

Istilik sobakalori su ilo vo buxarla isloys bilir vo ham yer iistiindo, ham do yer altmda qurula bilir.

Kabel xatlarina elektrik sobokalori vo telefon xotlori aiddir.

Soharlori, qosobalari, sonaye miiossisalorini elektriklo tomin etmok tigiin ticfazali doyison coro-
yandan istifado edilir. Yeralt1 elektrik xotlori telefon xotlorindon forgli olaraq cerayanli olur.
Elektrik xatlori baslica olaraq torpaqda salinir. Bu ciir xatlords olan qurgusun toboagasinin zadslon-
masini aradan aldirmagq tiglin bazan torpaqda olan kabellar zirehls ortiilmiis olur vo ya xiisusi kabel-
lordan istifads olunur. 10 kvt gorginliya malik olan kabellor 0,7 — 0.8 m darinlikds, 35 kvt gor-
ginliyos malik olan kabellar iso 1 m-don do ¢ox olan darinlikdo ¢okilir.
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Telefon sobokalori ya torpaqda ¢okilir, ya da xiisusi yeralt1 telefon borularinda ¢okilir. 2-ci
halda kabellor qurgusun qatina malik olur. Torpaqda olan qatlarda qurgusun qatinin tizerindo kagiz
gat1, domir lentlor qoyulur.

Tikililorin yaninda yeralt1 sobokolori yerlosdiron zaman binalar1 vo ohalini miimkiin ola bilocok
gozalardan qorumagi tomin etmak lazimdir. Bu sobobdon do miixtalif arxiv vo adabiyyat material-
lar1 asasinda yeralt1 boru xatlorinin ¢akilmo dorinliyi, tikililorden olan minimal masafosi vo diger
voziyyatlor, 6z-6ziino axma boru komarlorinin mailliyi barodo molumatlar 6yronilmis, analiz edilmis
vo asagidaki cadval soklindo togdim edilmisdir [3, 4] (codval 1).

Yeraltt kommunikasiyalarin layihalondirilmasi zamani minimal saquli mesafonin no qader
gotiiriilocoyi barodo molumatlar da arasdirilmis vo cadval soklindo timumilosdirilmisdir (codval 2).

Peyk texnologiyalarini totbiq etmaklo relyef vo orazi voziyystlorinin cokilislori tizro aparilan
islor o hallarda layihalondirilir ki, verilmis texnologiyalardan istifade etmakls bels islorin yerino ye-
tirilmasi texniki istisadi cohotdon osaslandirilmis vo faydali olsun [3]. Adoton peyk texnologiya-
larini totbiq etmaklos relyef vo orazi voziyyatlorinin ¢okilislorindon, relyefin genis spektrindo kifayot
gadar kicik orazilar ii¢iin istifads edilir (hotta yiiksok olmayan tikililorin mévcudlugu halinda da).

Konkret obyektin relyef vo orazi voziyyatlarinin ¢okilislori iiglin peyklorin nozarastinin, miisahi-
doasinin texniki miimkiinliiyii, xarite tizorinds todqiq edilon obyektin dyronilmasi yolu ilo hall edilir.
Obyektda aparilan is prosesindo, orazido peyklordon golon radiosignallarin kegmasine manegilik t6-
rodo bilon tobii vo siini manealar ortaya ¢ixir vo bu zaman peyk miisahidslorinin hayata kegirilmasi-
nin texniki miimkiinliiyii miioyyan edilir.

Cadval 1
Yeralti boru kamorlarini ¢cokon zaman onlara qoyulan talablor
N Minimal parametrlor Boru kamarinin novii
Kanalizasiya Su komari | Qaz komori
1. Planda icazs verilon masafs, m-ls;
1.1 binalarin fundamentina qadar 3-5 5 2-10
1.2 yeralti corayan kabellarina qadoar 0,5 0,5 1
1.3 yiiksak gorginlikli elektrik 10 - 10
xatlarina qador
14 istilik xatlarina qodoar 1,5 1,5 2-4
1.5 qaz kamarlarina gadar 2-5 2-5 -
1.6 avtobus va ya domir yollarina qadar 4,5 4 7-10
1.7 avtomobil yollarinin bort nazaratci 1,5 2 -
daslarma gadar
1.8 giymatli névlordan olan agaclarin 5 1,5 1,5
govdalaring gadoar
2. Torpagq siixurunun fasildon asili olaraq donma darinliyina nazaran enislorin doarinliyi,
borunun diametri d. mm-1s
2.1 d =300 olan halda 0,3 m-da yuxari 0,2m/d-don sothdan
asagi 0,8-1,2m
2.2 d =300 — 600 olan halda 0,5 m-dos yuxar1 | 0,75d-dan asad -
3. Ozbasina axan boru kamorlorinin mailliyi, % ilo
(borunun diametri, d. mm-I9)
3.1 d =150 olan halda 7
3.2 d =200 olan halda 5 - -
33 d = 1240 vo daha cox olan halda 0,5 - -
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Cadval 2
Tikinti zamani nazars alinan minimal saquli masafa
Minimal saquli masafs
N | Tikililor va yeralt1 sobakalor | Su komori | Kanalizasiya| Qaz komori | Istilik sobakasi
1. | Domir yolu (relslarin bashg) 1,00 1,00 1,00 2,00
2 | Avtomobil yolu (gedis-galis 1,00 1,00 1,00 1,00
hissasindan yuxar)
3 Su komari 0,20 0,40 0,15 0,20
4 Kanalizasiya 0,15-dan ¢ox 0,50 0,15 0,20
5 Istilik sobakasi 0,20 0,20 0,20 0,20
6 Elektrik kabellori 0,50 0,50 0,50 0,50

Islorinin aparildig1 dévrds layihalondirmays qarst qoyulan {imumi taloblar yerino yetirilmolidir.
Bunun ii¢iin ilk novbads ¢okilislor zaman1 peyk aparatlarinin totbigine aid olan iimumi toloblor
miisyyonlosdirilmalidir. Homin toloblor miixtalif materiallar osasinda todqiq edilmis, analizi aparil-
mis vo sistemlosdirilorok cadval soklinds toqdim edilmisdir [4] (cadval 3).

Cadval 3

N Peyk aparatlarinin tatbiqind aid olan iimumi taloblor

1.| [Isiiciin istifado edilon peyk aparatlarinin tipini va istismar xarakteristikalarim toyin etmok

2. Cografi baghhgi yerina yetirmok va bu baghlq iisulunu secmoak iiciin relyefin en kasiyinin

hiindiirliiyii va ¢okilisin verilmis miqyasina uygun olaraq peyk tayini iisulunu secmoak (yoni,

geodezi asas mantagalarinin hiindiirliik vo koordinat sistemina ¢okilis naticolorini gotirmok
iiciin lazim olan malumatlarin alds edilmasi)

3. Relyef va arazi vaziyyotini gormak iiciin peyk tayini iisulunu gostarmak
4.| Cografi baghlq iiciin arazinin topoqrafik-geodezi todqiq edilmasi materiallar iizro geodezi
dsas mantagalorini se¢mok

5. Geodezi asas mantagalarina cografi baghhg: hoyata kecirmok iiciin ¢ol islorinin is¢i
programim hazirlamaq

6. Orazi relyefi vo vaziyyatinin ¢okilislori iizra ¢ol islorinin isci proqramini hazirlamaq

7. Col islorinin isci proqramim daqiglosdirmoak

8. Obyektd»s islorin aparilmasi iiciin isi icra edonlorin vo aparatlarin hazirh@inin

yoxlanilmasin planlasdirmaq

9. Peyk miisahids naticalorinin emalinin hayata kecirilmasini planlasdirmaq

Daqigliys vo masafoya gora peyk toyini iisulu bilavasito dovlot geodeziya vo nivelir sobokalori
osasinda ¢okilis islorinin hoyata kecirilmosinin miimkiinliiylinii tomin edir. Ona gors do bu iisuldan
istifado etmoklo c¢okilis islorinin aparilmasi sixilmis geodeziya sobokolorinin yaradilmasi vo
istifadasini, ¢akilisin osaslandirilmasini vo onun sixlagdirilmasini istisna edir.

Orazi relyefinin vo vaziyyatinin ¢okilisinin hayata kecirilmasi ii¢iin dayaq Kimi istifads edilon
geodezi 3sas radiosignallarin maneasiz vo maneolora dayaniqli olmasi toloblorini tomin etmalidir.
Cografi baghhq iiciin giris montagalaori kimi obyektin orazisindo vo obyektin sorhadlorine yaxin
orazido yerlogon geodezi asasin biitiin montagalarindon istifade etmak olar (lakin plan koordinatlari
molum olan 4 montogadon vo miioyyan hiindiirliiklii 5 montogadon az olmayaraq).

Verilmis orazida ¢akilislorin 1:5000 miqyasinda aparilmas: daha magsodsuygundur. Cakilisin
yaxsilagdirilmasi iigiin peyk texnologiyasi osasinda ¢ol islorinin is¢i proqrami tortib olunmalidir.
Isci programina asagidakilar daxil olmalidir (codval 4).
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Ogor obyektdo 2 gobuledicidon c¢ox istifado edilmosi planlasdirilsa vo is 3 vo ya daha ¢ox man-
togado aparilan miisahidoalor daxil olan vaxtlarda aparilsa, onda ¢l islorinin proqramini tortib edon
zaman, hor bir vaxt iiciin elo xotlori geyd etmok lazimdir ki, birlogmoadoki xotlor iimumi xotlorin
birlosma noqtasindo 6z-6ziinii kosmasin vo gapanmasin.

Belalikla, sonda onu geyd etmak olar ki, gohor yeralti tikililorini insa edon zaman miioyyan ¢o-
tinliklor yaranir, bazon onlar1 tikon zaman qaydalar doqiq nozors alinmir, naticads iso miioyyon
problemlor meydana ¢ixir. Mogalodos belo problemlor hall edilmis, bu ciir tikililorin tikintisina qars1
goyulan toloblor arasdirilmis, analiz edilmis, sistemli sokildo toqdim edilmisdir. Homginin, tikinti
zamanl noazard alinacaq minimal mosafalor vo peyklorin imkanlarindan istifade zamani hansi
toloblarin 6donilmasi gostorilmisdir.

Cadval 4

Col islorinin isci progqramina daxil olanlar

Is aparilan obyektin ad1

Cakilis asasinin novii (planh, hiibdiirliiklii vo ya planh-hiindiirliiklii

Layihoalondirilan ¢akilis islorinin relyefinin en kasiyinin hiindiirliiyii vo miqyasi
Istifads edilon aparatlarin va proqram tominatinin say1

Peyk toyini zaman tatbiq edilon iisullar

Miisahids edan peyklorin miixtalif saylarimin vo peyk tayini iisullarinin tatbiqini planlasdirmaq
Peyklorin miisahida malumatlarinin qeyds alinmasi intervallari

Peyk iisullari ilo ¢l islorinin aparilmasinin hayata kecirilmasi iiciin gostarislor:

1) | Seanslarin némrasi

2) | Geodezi asasin bu va ya difor mantaqasinda istifads edilon gabuledicilorin n6mrasi

PRI B R =]Z

3) | Bu va ya difor seanslar1 yerind yetirmak iiciin totbiq edilon peyk tayini iisullar:

Noticado onu geyd etmak olar ki, sohar yeralti tikililorini insa edon zaman moaqalods gostarilon-
lordaen istifads etmok vo somarali naticalar alds etmok miimkiindiir.
Acar sozlar: yeralti kommunikasiyalar, peyk 6l¢malari, talablor, tikinti
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The analyzing, systematizing and investigating the demands at time construction of
underground communications of city

SUMMARY
The problems, go out in time of construction of the underground communications and ways of settlement
which use by methods of satellite geodetic measurements. Are investigated in this article which issued during the
construction of underground communication and was systematized. It was investigated the demands.
Key words: underground communications, satellite measurements, demands, construction
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MUHONDIS TIKILILORINDO BAS VERON DEFORMASIYALARIN TOYININDO
GEODEZI USULLARDAN ISTIFADO

Olkomizdo aparilan tikinti islorinin hocmi ildon-ilo artir, siiratlonir, yeni-yeni yasayis binalar,
miiassisalar tikilir, yollar salinir. Homin yollar, korpiilor vo hiindiir binalar kimi nohang tikililor isto-
nilon xalqin inkisafi iiclin ¢cox shomiyyatlidir. Lakin tikililor normativlers uygun olaraq aparilmali,
qaydalar gozlonilmalidir. Bazon els olur ki, yeni salinan yollar az bir vaxt kegondon sonra dagilir, ti-
kilon binalarda deformasiyalar bas verir, ¢okiintii yaranir. Tikililorde yaranan qoza voziyyetino goti-
ron deformasiyalar giiclii dagintilara vo ¢oxlu sayda insanin mohvino gatirib ¢ixarir.

Tikililorin yaxs1 saxlanilmasi vo uzunomiirliilityli xalq tosorriifat1 cshomiyyatli bir masaladir. Bu,
nainki elmo osaslanmis konstruksiyalardan, hom do torpaq siixurlarinin tam todqiq olunmasindan
asilidir. Hom da bels tikililorin vaziyyasti daima nazarstde saxlanilmalidir. Heg bir iri tikinti orada
bas veron deformasiyalara, ¢okiintiilors (yatmalara) vo siirlismolors geodezi lisullarla daima aparilan
miisahidalor, nazarat olmadan hoyata kegirilo bilmaz. Ciinki belo masalalorin miivaffoqiyyatli halli
etibarliligin artirilmasina, tikililorin istismari tohliikosizliyino gotirib ¢ixarar. Bu sobobdon do belo
problemlarin elma asaslanaraq hall edilmasi aktual islordondir.

Toklif olunan igdo do bels bir aktual movzuya toxunulmus, tikililordoki deformasiyalara geo-
dezi iisullarla nozarat yollar1 islonilib hazirlanmigdir.

Geodeziyada deformasiya adi altinda obyektin vaziyyetinin onun ilkin halina nozeron doyisil-
masi basa diisiiliir. Cokma iso o deformasiyadir ki, hom xarici yiikklonmalar vo ham ds torpagin 6z
¢aokisi hesabina olan yiiklonmolor naticosindo vo homginin, onlarla slagodo olan amillorin (misal
ticlin, torpagin yagintilarla islanmasi, buz qatinin orimasi va s.) tosiri ilo torpagin strukturunun koklii
sokilda doyisilmasi (s1x1lmasi) prosesidir [2].

Qumlu torpaqlarda ¢okiintiilor ilk anlarda boyiik siiratlo bas verir, tez do soniirlor. Gilli torpag-
larda is9, oksing, ilk ovval ¢okiintiilar asag siiratlo bas verir vo uzun illor orzinds asta-asta soniirlor.
Tikilinin torpaq siixuruna daimi tozyiqi altinda onun Oziiliiniin asas1 getdikco sixilir, borkiyir vo
saquli sathinde yerdoyismo va ya tikilinin ¢6kmasi bag verir. Binanin kiitlesinin tozyiqinin tosirin-
don basqa, tikililordoki ¢6kmao digor soboblordon do bas vers bilir (cadval 1):
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Cokma, bina va qurgularin saquli miistovi lizra yerdoyismasi, iifiiqi yerdoyismao iso bina vo qur-
gularin {ifiiqi miistovide yerdoyismaesi, ham do lifwqi miistavide torpaga yan torafdon edilon tozyiq
naticasinda (kiilok, su vo s.) bas verir. Binanin borabor olgiilorlo ¢okmasi zamani, biitiin hissalordo
saquli istigamotds yerdoyigsmo eyni qiymat alir vo onun moéhkamliliyine, dayaniqligina shomiyyaetli
doracado tosir gdstormir. Oziiliin altindak: siixurlarin sixilmas1 eyni olmadiqda vo yaxud siixurlara
diison yliklor miixtalif oldugu hallarda, yoni, torpaga edilon yiiklonmolor miixtalif ciir olarsa, ¢okmao
geyri — barabar 6l¢ilii olur vo bu binalarin nozors ¢arpan deformasiyasina, ¢atlarin yaranmasina vo
hotta parcalanmasina gotirib ¢ixarir [3]. Bu iso tikilido digor nov deformasiyalarin yaranmasina
gotirib ¢ixara bilir (sokil 1).

Cadval 1.
Tikililords ¢okmoni yaradan sabablor

o | Cokmoni yaradan sabablorin adlar:

qrunt sularmmin saviyyasinin doyisilmasi

agir mexanizmlarin isi

naqliyyatin harakati
seysmik dayisikliklor

N R RN = 2

karst qati, siiriismalor vo s

Deformasiyalarin novlori

ﬂ\

Ufiiqi yerdayismo Siiriisma 9yilma Dartilma

A 4 A 4 A 4 A 4

Bu proseslar naticasinds bina xaricinds catlar vo dagintilar bas vers bilor

Sakil 1. Bina va qurgularda yarana bilacak deformasiyalarin novlari

Qiills tipli hiindiir binalar (televiziya qiillalori) burulmaga vo ayilmoys moruz galir. Bunlar gii-
nas siialar1 torofdon geyri-barabor qizmalar va ya kiiloyin tozyiqi naticosindo bas verir.

Binalarda deformasiyalarin miisahido olunmasi onlarin istismarinin ilk ilindon baslayaraq, de-
formasiyalar sabitlosono qodor aparilmalidir [4]. Bu halda yaxs1 olardi ki, miisahido dovrlori borabor
araliqh vaxtda aparilsin. Cokmonin siirati azaldiqda miisahido dovrlori arasindaki vaxt da artir.

Tikililora geodezi iisullarla nazarotin osas magsadi — tikililorin dayanighigint giymatlondirmok vo
onun normal iglomasini tomin eds bilon tadbirlorin vaxtinda goriilmasi ti¢iin deformasiya komiyyatlori-
nin toyinindon ibarotdir. Bundan basqa, miisahidonin naticolori osasinda aparilan hesablamalarin diiz-
glinliiyli yoxlanilir va deformasiya proseslaorini prognozlagdirmagq ii¢iin qanunauygunluglar iizs ¢gixarilir.

Tikililorin deformasiyasina nazarot edilmosi asagidaki yollarla aparilmalidir (cadval 2) [5S]. Ti-
kililorin vo onlarin biindvralorinin ¢okiintiilorine nazarst liclin asagidaki geodezi metodlar totbiq
olunur (cadval 3).

Daqiq tikililords, xiisusi qurgular1 vo konstruksiyalar1 todqiq etmok iiclin mikronivelirloma
metodundan istifads edilo bilor. Coxsayli standart vo adi tikililords tikilinin biindvrasinin ¢okiintii-
sliniin toyininin daqiqliyi 1 va 2-ci doracali nivelirloms metodikasi osasinda yerino yetirilon handasi
nivelirloma vasitasilo hoyata kegirilir.
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Cadval 2
Tikililorin deformasiyasina nazarat edilmasi yollarinin tasnifati

Ne | Tikililorin deformasiyasina nazarat edilmosi yollar

1. | deformasiya komiyyatlorini vo onu yaradan saboblori askara ¢ixarmaq

2. | bu magsadls kompleks tadbirlar vo 6l¢cmalor hayata kecirmoak

Miirakkab obyektlors nazarat uiciin

1. | ilkin olaraq layiha hazirlanir

gdlacak tikinti meydancalarinda tabii amillorin tasiri Oyranilir

3. | bu doévrds onlarin dayamqhiq doracasini toyin eda bilon Istinad isaralori sistemi
yaradilir

4. | tikililora nazarat bilavasitd onun tikintisinin baslanilmasi il birlikdo baslayir vo
biitiin tikinti dovriinds hayata kegirilir

S. | iri tikililar ii¢iin istismar dovriinds ds nazarat aparilir

6. | tikililorin xarakterindon, tobii soraitdon asih olaraq nozarat ya deformasiyanin
kasildiyi anda qurtarmali, ya da biitiin istismar miiddstindd davam etdirilmolidir

Cadval 3
Tikililorin va onlarin biinovralorinin deformasiyalarina - ¢cokiintiilorina nazarat
iiciin tatbiq olunan geodezi iisullarin novlori

Deformasiyalara nazarat iiciin istifads olunan geodezi iisullar vo tatbiq sahalori

Geodezi iisullarin ada Tatbiq sahalori

1 | Hondosi nivelirloma, quisa | Coxsayll standart vo adi tikililords tikilinin biinévrasinin

siia ils 25 m-3 gadoar cokiintiisiiniin tayini zamani
2 Trigonometrik Olcatmaz yerlords, miixtalif hiindiirliiklordo yerloson ob-
nivelirloma, 100 m-9 yektlorin (hiindiir binalar, qiillalor, sadlor) deformasiyasim -
qadoar siial cokiintiilorini toyin edon zaman. Belo hal hiindiir binalara,
qiillalars, sadlara nazarat edon (miisahido vaxti) vaxti meydana

cIxXir
3 Dasiyici cihazlar va ya Cokiintiilora nazarat masafodon cokilon informasiyah stasio-
stasionar sistemlor va- nar avtomatlasdirilmis sistemlords hayata kecirilir. Hidros-
sitasilo aparilan hidro- tatik nivelirlomadan istifado zamam miixtolif sistemlar totbiq
statik nivelirloma olunur.

4 Fotoqrammetrik vd ya Fotoqrammetrik vo stereofotoqrammetrik iisullar rogomli
stereofotoqrammetrik yeriistii fotokameralarda, ya da tadqiqat obyektinin
cakilislor fotocakilislorini almaq iiciin fotokamerah geodezi cihazlarda

(taxeometrlor va ya yeriistii skanerlor) totbiq olunur.
5 Mikronivelirloma Daqiq tikililorda, xiisusi qurgular va konstruksiyalarin tadqiqi
zamani istifada olunur. Bu iisul 1,0 — 1.5 m masafada bir-birina

yaxin yerlason noqtalorin hiindiirliik vaziyyotlorini miisahido
edon zaman tatbiq olunur. Beld masalalor binanin biindvrasi,
tirlor, texnoloji avadanhqlarin mailliyini vo c¢okiintiillorim
almaq iiciin yaramir. Bu metoddan iri sahali arazilori
miisahids edarkan istifads olunmur.
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Cadvaldo gostorildiyi kimi, trigonometrik nivelirloma iisulu olgatmaz yerlords, miixtalif hiin-
diirliiklords yerloson noqtalorin deformasiyasini - ¢okiintiilorini tayin etmoys imkan verir. Bu zaman
on yiiksok doqiqlik 0,1mm tortibdo yiiksokdoqiqlikli teodelitlorin totbiqi ilo qisa stlialarla vizirlomo
vaxtt (100 m-o godar) tomin edilir. Toyin olunacaq ndqtoys gqader olan masafo 3 - 5 mm xata ilo
olgtilmalidir [6].

Hidrostatik nivelirloma hondosi nivelirlomodoki kimi doqiqliye malikdir, lakin g¢okiintiilora
nozarat mosafodon ¢okilon informasiyali stasionar avtomatlasdirilmis sistemlor yaratmaga imkan
verir. Hidrostatik nivelirlomodon istifado zamani miixtolif sistemlorin konstruksiyasi hoyata
kegirilon islorin sortinden, tolob olunan daqiqlikden vo mayelorin saviyyesinin 6l¢ii gablarinin
hesablama indekslarina nazaran voziyyatinin 6l¢iilms tisullarindan asilidir.

Mikronivelirloma iisulundan ayri-ayri konstruksiyalarin (binanin biindvrasi, tirlor, texnoloji
avadanliglar) mailliyini vo ¢okiintiilorin1 almagq {i¢iin istifade olunur, lakin iri sahali srazilori miisa-
hida edarkon istifada olunmur. Olgmalar mikronivelir vasitosilo aparilir.

Deformasiyalarin va ¢okiintiilorin foto va stereofotogrammetrik tisullarla toyini tikililorin ilkin
dovrdos ¢okilon sokillori vo deformasiyali dovrds ¢okilon sokillorinde tapilan ndqgtolorin koordinatla-
rinin forqinin 6l¢iilmasi ilo baglhdir.

Sadalananlar1 analiz etmokls, belo noticoye golmok olar ki, binalarin ¢dkmalorinin miisahids
olunmasinin an ¢ox yayilmis vo on optimal tisulu handasi nivelirlama iisuludur. Bu zaman miioyyon
vaxt araligindan bir dovri olaraq bina iizorindo borkidilmis ¢okmo markalar1 baslangic vo ya qrunt
reperloring asason nivelirlonir. Cokmo markalariin yiiksoklik iizrs voziyyatinin, yiiksoklik giymati-
nin va stiratinin doyisilmasi qurgunun ¢ékmasinin saciyyasini gostorir. Binanin ndviinden, onun is-
tismara verilmo vaxtindan, 6ziiliin altindaki qruntun xiisusiyyatindon asili olaraq miisahide dovrlori
arasinda interval segilir.

Xiisusi miirokkob qurgularin, misal ti¢iin, su elektrik stansiyalarinin (SES), atom elektrik stansi-
yalarinin (AES) ¢Okmolorinin miisahidesi 6ziiliin ingsa olunmasindan sonra baslanilir, burada
yiiksalislorin nivelirin iki tifiigiindon 0,3mm- don artiq olmayan xota ilo alinmasi ii¢lin diiz vo oks
istigamatlords I sinif nivelirloma salinir.

Bir ¢ox sonaye qurgularinin ¢okmalorinin toyin olunmasi tgiin II vo III sinif nivelir gedislori
salinir. II sinif nivelirlomo H—05, H-1, H-2 nivelirlorindon vo strixli invar saxislardan istifado
edilorak, alatin bir iifiiqiinds diiz vo oks istigamatlorde aparilir.

III sinif nivelirlomo H-3, 2HZL, HZKL nivelirlori va ikiiizlii saxislardan istifads edilorak alatin
iki tfliqlinde, bir istigamatde salinir. Vizir siasinin uzunlugu 40m - don artiq, vizir sliasinin yer
sothindon hiindiirliiyli 0,3m - don asagi, nivelirlo saxislar aras1 masafolorin forqi 2m - don artiq vo

gedisin haddi xatas1 2Jn mm-— don artiq olmamalidir. Burada, » - stansiyalarin sayidir.
1-ci doracali nivelirlors olan toloblor asagidakilardir [1]:
- vizirloms siiasinin uzunlugu 25 m-9 gadar olmali (podvallarda 15 m);
- slianin yer vo dosomadon olan hiindiirliiyii 0,8 m-don az olmamalidir (podvallarda iss 0,5 m-don);
- nivelirin i bucagi 20 ¢ox olmamal;
- stansiyalarda qollarin forqi 0,4 m-don ¢ox olmamali;
- bagl yerlordo qollarin geyri-baraborliyinin olmasi 2m-don ¢ox olmamali;
- alatin har ikisindon alinan forgler 0,3 mm-i agsmamalidir;

£=03Vn

- poligon va gedislorin son uygunsuzlugu
sayidir.

-1 agmamalidir, burada n — stansiyalarin
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Saenaye tikililorinin ¢oxunda 2-ci doracali nivelirloma aparilir [1]. Bu ciir nivelirlomays qoyulan
osas toloblor asagidakilardir:

- asihi yerigdo iki stansiyadan ¢ox buraxilmir;

- vizirloms sliasinin uzunlugu 30 m-don ¢ox olmamalidir;

- stianin yer vo dosomodon olan hiindiirliiyii 0,5 m-don az olmamalidir;

- nivelirdon tamasaya qodar olan mosafo 1 m-don ¢ox olmamalidir;

- bagh yerlords gollarin geyri-barabarliyinin olmasi 3-4 m-don ¢ox olmamals;

f=1,04n

- bagh poligqonlarda vo ya 1-ci doracali montogoalor arasinda son uygunsuzluq
qodor olmali.
Baslangic repers nozaran bina vo qurgularin ¢okmalarinin toyin olunmasinin orta kvadrat xatasi
asagidakilardir (Cadval 4).
Cadval 4.
Binalarin ¢o6kmalarinin tdyin olunmasinin orta kvadrat xatasi
Ne | Binalarin yerlosdiyi arazi orta kvadrat xata, mm-13
1 Qayaliq vo yarimgayahlq qruntlarda insa edilon binalar iiciin | 1

2 Qumsalhq, gillico vo digar sixilan qruntlarda insa edilon | 2
binalar iiciin

3 Tokmo torpaqlarda, cokon torpaqlarda va giiclii sixilan | §
qruntlarda insa edilon binalar iiciin

Binalarin ¢okmolorini hidrostatik vo trigonometrik nivelirloms tisullari ilo do toyin etmok olar.
Oziiliin vo dastyic1 insaat konstruksiyalarin ¢okmalarinin darisqal soraitds (zirzomi vo digor bu kimi
yerlordo) hondosi nivelirloms ilo toyin etmok miimkiin olmadig1 hallarda hidrostatik nivelirlomoni
totbiq etmok mogsodouygundur. Bina ¢dkmalorinin toyin olunmasi tigiin hondasi vo hidrostatik
nivelirlomodon istifade etmok miimkiin olmadiqda iso triqgonometrik nivelirlomo totbiq olunur
(misal {igilin, dagliq orazilords hidrotexniki qurgu ¢dkmalorinin miisahide olunmasinda).

Bina va tikililorin deformasiyasina nozarat prosesi 2 asas marhalodon ibaratdir (sokil 2).

Miisahidslarin dovriiliiyi tikilinin:

- noviindan,

- onun islomo dovriindon,

- deformasiyanin doyisilma siirstindon

- vo digor amillordon asilidir.

Hor tikilinin qurulmasi vo ya istismari marhslosinds onun deformasiyasinin miisahide edilmasi
dovr adlanan zaman intervalindan sonra bas verir. Miisahidoalorin axirinci1 dovrlori arasinda zaman
intervalinin se¢ilmasi ¢ox bdyiik shomiyyoto malikdir (codval 5). Baxmaq lazimdir ki, miintozom
olaraq aparilan miisahidslorin tezliyi deformasiya prosesinin xarakterinin doyisilmasi haqqinda
miihakima yiiriitmayi tomin etsin.
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Bina v tikililorin deformasiyasina
nazaradt prosesi

/\

1-ci 2-ci
moarhala moarhala
Hazirlq islorinin Toplanan molumatlarin
toskili kameral emal
- Miisahidonin (nozaratin) is¢i Secilmis metodikaya |
" programinin tortibi uygun aparilan 6lgmolor
Geodezi dayaq isarolorinin vo Olgmolorin noticalorinin
> ¢okiintiilii, deformasiyali emal1 il
markalarin konstruksiyasinin
hazirlanmast Hesablamanin daqiqliyini
_ qumstlsqdlrmsk.la.deformgmya l—|
Olgmolorin hayata kecirilmasi komiyyatlorinin toyini
> ti¢iin cihazlarin vo lazimi
avadanliglarin secilmosi
Alinan molumatlarin analizi P

hesabina layihanin tortibati

' !

Nazarat prosesinds hamginin, isin geoloji va topoqrafik xarakteristikalari, miisahide
edilon obyektin tosviri, fundamentin plan1 hoyata kegirilir. Qeyri-barabar ¢okiintiilor
naticasinds tikilinin asasina diison yiiklonmonin tasiri, 6l¢gmalorin naticalarinin
daqiqliyinin analizi aparilir

Sakil 2. Tikililorin deformasiyasina nazarat prosesinin marhoaloalori

Cadval 5.
Tikililordaki deformasiyalara va ¢okiintiilors nazaratin hayata kecirilmasi dovrlori
Tikililora Tikilidaki
Ne| nazaratin | Nazaratin hayata kecirilma vaxti deformasiyalara
dovrlori nazaratin  on  optimal

sxeminin vaxti

Binanin 6ziiliiniin qoyulmasindan sonra aparilir. bu
1 | Ilkin dévr | zaman tikilinin c¢okisi onun iimumi cokisinin
hissasini toskil edir

2 | 2-ci dovr Tikilinin ¢okisinin (yani yiiklonmoalarin) onun iimumi | ilds 2 dafs - sentyabr vo
¢akisinin 50 %-ni togkil edon zamanlarda aprel aylarinda

3 | 3-ciidovr | Tikilinin ¢akisinin (yani yiiklanmalarin) onun iimumi

¢akisinin 75 %-ni toskil edon zamanlarda

4 | 4-ciidovr | Tikilinin ¢akisinin (yani yiiklonmalarin) onun iimumi
¢akisinin 100 %-ni taskil edon zamanlarda

Tikililorin xarakter yerlorindo deformasiyalart dyronmok fliciin secilmis zaman intervalinda
onun fozadaki voziyyatinin doyisilmasi toyin edilir vo ndqtalorle geyd olunur. Bu zaman vaziyyat vo
zaman baslangic qiymatlors nozoran toyin edilir.
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Tikilinin ndqtslerinde geyd olunmus miitloq vo ya tam ¢dkmoni toyin etmok {igiin tikilidon
konarda yerloson vo horokatsiz qobul edilon giris reperino nozoran onlarin hiindiirlik qiymatlori
dovri olaraq toyin edilir. Buradan goriinlir ki, miisahidolorin baslanmasi anina nazeron movcud
zaman aninda noqtolorin ¢okmasini toyin etmok ii¢lin bu anlarda alinmis gqeydlorin forqi hesablanir:

Analoji olaraq ¢okmolori baglangic vo axirinct miisahidolor arasindaki vaxta nozoron hesablamaq
olar. Biitiin tikilinin vo ya onun ayri-ayr1 hissalorinin orta ¢okmasi onun biitiin ndqtalorinin ¢okmalorinin
cominin orta hesabi qiymoti vasitosilo hesablanir. Umumi xarakteristikanin tam almmasi iiciin orta
¢okmo ilo eyni zamanda tikilinin ndqtalorinin on boyiik vo on kicik ¢dlmalari do toyin edilir. Cokmaolorin
geyri-barabarliyi har hansi 2 noqtalarin ¢ékmolorinin forqi ilo toyin edilo bilar.

Demali, sonda belo naticoys golmok olar ki, tikililords bas vera bilocok ¢okmo va deformasiya-
lar1 avvalcadan toyin etmak vo miiayyon tadbirlor gérmok iiclin miitloq vo miitlaq tikililora geodezi
iisullarla nazarat edilmolidir. Bu zaman nazarat vaxti on az1 ilde 2 dofs - sentyabr vo aprel aylarinda
aparilmal1 vo 4 dovrii shato etmalidir. Onda doys bilocok ziyanlar da minimuma endirils bilar.

Acgar sozlor: geodeziya, cokmo, deformasiya, nazarat, nivelirloms, tikililor
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Using of geodetic methods for the determination of deformations
arising in engineering structures

SUMMARY
In the article deals with the causes of sediment and deformations in buildings and was indicated
examples of different methods for control of deformation.
Key words: geodesy, sediment, deformation, control, nivelir, constructions
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SOHOR YOLLARINDA NOQLIYYAT AXINININ REVERSIV HOROKOTININ
SOMOROLI TOSKILI UCUN TOVSIYOLOR

Azorbaycan Respublikasinin yol horakati qaydalarinda reversiv harokatin toskili ilo bagli 5.35-
5.36 yol nisanlar1, 1.9 {ifiiqii nisanlanma xatti,elocods 59 vo 69-cu maddoslords tolimatlarin olmasina
baxmayaraq bu sistem praktiki olaraq 6z totbigini bu giino kimi tapmayib. [1]Bunun bir sira obyek-
tiv vo subyektiv sobablori movcuddur. Bir torafdon bu iisul nozori cohotton kifayst qodor dyronil-
moayib,ikinci torafdon iso yol horokoti ilo masgul olan miitoxassislor bunun somaorsliyine diizgiin
giymot vermadiklori ii¢lin bu istiqgamotds he¢ bir is aparmayiblar. Halbuki, bu giinkii giinds onun
tokmillasdirilmasi vo totbiqi yol horokstinin toskilindo cox bdyiik somarali todbirlorden biri ola
bilor. Bu da noqliyyat probleminin aradan qaldirilmasi istiqgamstinds aparilan faydali islorin sirasini
genislondiror.

Boyiik goharlarin bazi yollarinda haftonin miisyyan giinlori vo ya giiniin miisyyon vaxti bir isti-
gamoatda nagliyyat vasitolorinin axini digor istigamatdokine nisbaton daha ¢ox olur vo harokot zo-
laglart istigamotlor iizro borabor yiiklonmir.Bu sobobdon do sohor avtomagistrallarinin buraxma
gabiliyyatindon tam istifado olunmur.[2]

Reversiv harokatin totbiqi iiciin miisyyon metodik vasaitlor vo konkret meyarlar movcud de-
yildir. [3]Yalniz kifayat deracads asaslandirilmamis miioyyan tokliflor var.Bels fikirlor vardir ki, re-
versiv harokotds istiqgamatlor tizro harokat zolaqlarinin nisbati zolaglarin sayindan v horokat inten-
sivliyinin qiymatindon asilidir.Lakin bu halda qarsidan golon noqliyyat axini {igiin miivafiq horokoti
buraxma gabiliyyatinin tomin olunma sortlori tam arasdirilmayib.Reversiv harokatin totbiqi ilo hof-
tonin miiayyan giinii, sutkanin miisyyon saatlarinda horokat istigamatinin birinds harakat intensiv-
liyi digarina nazaron yiiksok olan mdvcud yollarin buraxma qabiliyyati s6zsiiz ki,yiiksalir.Bu halda
minimum vosait sorf etmoklo kiiconin izafi buraxma qabiliyyotindon tam vo harokot zolagindan
yaxs1 istifado olunma imkan1 yaranir.

Reversiv horokotin togkili sisteminin totbiqini longiden catismamazliqlar sirasinda elocada
asagidakilar1 gostormak olar:

1.Reversiv zolaqlarin son mantagolorinds harokotin nizamlanmasi problemi yaranir.

2.Siiriiciilorin davranislarina, reversiv horokot togkil olunmus sohor magistrallari ilo kasismalor-
do miioyyan toloblorin olmasina olan ehtiyac ortaya ¢ixir.

Bu c¢atismamazliglar1 aradan galdirmaq tiglin moqalods toklif olunan tovsiyslor agiglanib.
Nogliyyat axinin1 daha slverisli nizamlamaq magsadi ilo naqliyyatin harakatin toskili baximindan
inkisaf etmis Olkalarin soharlorinin bels yollarinda harakat hissasinin orta zolag: ikigat qiqig-qiriq
uzununa xotlorlo nisanlanir vo homin zolagin baslangicinda asilmig svetaforun sol bolmasindaon iki
carpaz xott qirmizi rongla isiqlanir vo qarsi torofdon noqliyyat vasitalorinin homin zolaga ¢ixmasi
qadagan edilir. Beloliklo, bu ciir svetaforlar totbiq etmaklo harakat hissosinin ikiqat qiriq uzununa
xatlarlo niganlanmis orta zolaginda va ya zolaqlarinda hoftonin miioyyen giinlori,yaxud "pik" saatla-
rinda horokot istigamatlorinin birinds harokot intensivliyi digarine nozoran yiiksok oldugda bu vo ya
digor istigamotdo horokat togkil edilir. Orta zolaq reversiv vo ya qarsilighh horokotlo nizamlama
tatbiq olunan zolaq adlanir.
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O yollardak: reversiv horakot togkil olunur, orada yol ayricini kegmok vo manevr etma iiciin
xtisusi qaydalar iglonib hazirlanmalidir. Reversiv zolaqda horakatin doqiq istiqamatini asasen yol
ayrici zonasinda xiisusi reversiv svetofor asildig1 yerdo miioyyon etmok olur.Baxmayaraq ki,siiriicii
reversiv horokoti olan yola donon zaman bu haqda 5.37 yol nisani ilo moalumatlandirilir,ancaq o

reversiv svetoforun miistavisina nozoran 90° bucaq altinda oldugundan,onun signallarini ¢ox vaxt
gora bilmir. Homdo siiriicli qabaqcadan hansi zolagin reversiv oldugunu vo oradaki horokat istiqa-
motini bilmadiyi ii¢lin,elocods hansi zolaga donacoyine hazir olmadigindan miioyyon tohliikali vo-
ziyyatin yaranmasi ehtimali ortaya ¢ixir. Ona gorades reversiv harakat olan yol ayricinin kegmasina
doqiq toleblor islonib miioyyanlosdirilmalidir vo yol heroksti gqaydalart ilo tosbit olunmalidir.
Beloliklo bu tolob asagidaki hallar1 ohato etmalidir:

Yol horokati qaydalarinda 5.37 yol nisan1 ilo isarolonmis reversiv harokati olan yola donon
siiriicii yalniz konar sag zolagla horokot etmolidir. Yoni saga vo ya sola donmoni qurtardigdan sonra
stiricii harokat hissasinin sag konar zolagina ¢ixir ki, burada homiso horokst iimum gobul olunmus
istigamatdas togkil olunur.

Beloliklo homin anda vo homin halda miioyyon edilmis horokot istiqgamotine garsi ¢ixmanin
qarsist alinir.(bax sokil 1)
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Sakil.1 Reversiv harakati olan yol kasismasinds manevr etma sxemi
Bu toklif olunan tolobin masuliyyat dorocosini inzibati xotalar macollasinin 151.1 maddesi ilo
miloyyonlosdirmok olar. Ogor siiriicii qoyulmus svetoforla horokat istigamotini miioyyon edib vo
donmo omoliyyatinin sonunda sag konar zolaga deyil, basqga eyni istigamatli reversiv zolaga
donarse, yens do siirlicii qayda pozuntusu etmis sayilir.Basqa zolaglarda yerdoyismoyo yalniz
reversiv svetoforu kegdikdon sonra icaze verilmelidir, yoni sonraki yol ayricinda vo ya 5.8.7
(«Zolaglarda harokat istiqgamatlori») vo yaxud 5.36 («Qarsiliqlt harokatin sonu») olan yol nisanla-
rindan sonra hoyata kegirils bilor.
Acar sozlar: reversiv horokat, harokat zolaqlari, harakat istigamati, yol horakati
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T./[oic I'ynauees

PexoMenganuu mo 3q)(1)eKTHBHOi7[ Opraums3alnuu p€B€CUBHOI0 ABMKCHUA TPAHCIIOPTHOI'O
MMOTOKA Ha 'OPOACKHUX JJoporax

PE3IOME

B crarpe npoananu3upoBaHbl NpeayCMOTPEHHbIE NTPaBHIIaMH JJOPOXKHOI'O JIBUKEHUS TpeOoBa-
HUS 110 PETYJIUPOBAHUIO ABM)KEHUS TPAHCIIOPTHBIX CPEICTB I10 I10JIOCAM, TJI€ HAIIPABJICHUE JBUXKE-
HUSI MOXKET MEHSATHCS B OOpPaTHYIO CTOPOHY, M BBISIBIIEHBI HEJAOCTATKH CYIIECTBYIOIIETO MOJIOXKeE-
Hus. Ha 3T0it ocHOBe pa3paboTaHbl HOBBIE MPEATIOKEHUS U 0OOOCHOBAHBI UX BHEIPEHUS, KOTOPHIE
OTpa)K€HbI B IAHHOU CTaThE.

Kniouesvie cnoga: peBepCUBHBIE JABM)KEHHUS, MOJIOCHI JBUKEHUS, IIPOTUBOIIOJIOKHbBIE HAIPaB-
JICHUS IBW)KEHUS, IOPOKHBIE IBUJKEHUS U T.1.

T.J Guliyev
Recommendations for an efficient organization of urban road traffic reversible

SUMMARY
Specified in the traffic rules of the direction of movement strips which can change on the opposite side
to regulate the requirements the movement of vehicles were analyzed in the article and the current case,
some shortcoming were revealed. On the basis of revised the new proposals and rationale for their use is
described in the article.
Key words: movement is reversiv, action lanes, direction of the motion, traffic action.

UOT:502.71
S.F.Miittalibova, N.C.Qastmova, Z.A.Novruzova
Azarbaycan Memarliq va Insaat Universiteti

GEOINFORMASIYA SISTEMLORI VO KOSMIK SOKILLORIN EMALI DSASINDA
ABSERON iQTISADI RAYONU UZR® TIiKILILORIN INKIiSAF DINAMIKASININ
QiYMOTLONDIRILMOSI

Olko ohalisinin togribon 40%-i vo sanaye potensialinin 70%-i Abseron yarimadasinda comlos-
diyindon Respublikada holli vacib olan ekoloji problemlorin oksar hissasi bu srazids mévcuddur
[1]. Xiisusilo do bu orazilords aparilan inkisaf prosesi burada yasayan ohalinin do sayinin armasina,
basqa so6zls, urbanizasiya prosesinin siiratlonmasine sobab olmusdur. Bununla slagadar olaraq he-
min arazida tikilon yasayis binalarinin say1 avvalki illors nisboton daha da ¢oxalmus, tikililorin artim
dinamikas1 siiratlonmisdir.

Lakin urbanizasiya prosesinin miisbat cohatlori ilo yanasi, manfi cohatlori do 6ziinli gdstormok-
dadir, yani, shalinin sayinin, insa edilon tikililorin miqdarinin artmas, istehsalin inkisaf tempinin vo
miqyasinin artmasi antropogen proseslorin otraf miihito olan tesirini do giiclondirmisdir. Bu, 6ziint,
faydali qazintilarin istismarinda, yeni infrastrukturlarin yaradilmasinda, otraf miihitin miixtalif tul-
lantilarla ¢irklonmasinda, su hovzalorinin zohorli maddoslorlo ¢irklonmasindo, torpaqglarin sonaye
tullantilari, kimyovi giibrolorlo c¢irklonmosindo vo noticodo mohsuldar torpaqlarin itirilmasindo
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gostorir [2]. Bu ciir proseslor tokco Azarbaycan ii¢lin deyil, diinyanin bir ¢ox dlkalori {i¢lin xarak-
terikdir. Noticoada, sohar vo ona yaxin olan rayonlarda ekoloji problemlor koskinlogsmisdir. Belo ki,
ohalinin va tikililorin yeriistii komponentlorinin xeyli hissasinin Abseron yarimadasinda comlogmasi
ilo alagadar olaraq bu regionda ekoloji problemlor 6ziinii daha gabariq biiruzs verir.

Mohz bu sababdon do sohor vo soharatrafi orazilords yeriistii infrastruktur komponentlorinin, tikili ob-
yektlorinin artim dinamikasinin Gyronilmasi vo sohor orazisindo bas veron doyisikliklori miisyyanlos-
dirarok rogamli elektron xaritolor soklindo togdimati 6zii-6zliiyiindo ¢cox vacib vo aktual masalalordondir.

Bu sababdon do, togqdim edilon isdo miiasir texnologiyalardan olan cografi informasiya sistemlori
(CIS) texnologiyas1 vo todqiqat orazisini oks etdiron kosmik sokillorin emali noticosindo alinan
molumatlardan istifado edilorok Abseron iqtisadi rayonu orazilorindo bas veran doyisikliklor dyranilmis,
sohar infrastrukturunun yeriistii komponentlarindo bag veron doyisikliklor giymatlondirilmisdir.

CIS texnologiyas1 va kosmik sokillor osasinda todqiqat orazisinin xaritolosdirilmasi prosesi, bu

prosesin intensiv olaraq bas verdiyi orazilorin geyd edilmasi vo sohar infrastrukturunun yeriistii kom-
ponentlorinin arttim dinamikas1 haqqinda molumatlarin sldo edilmasine imkan verir [3]. Bunun iigiin
miixtalif illorin kosmik sokillori miigayiso edilmis, tikili orazilorin spektral xarakteristikalarinin analizi
aparilmis vo kosmik tosvirlords bu ciir orazilorin identifikasiya slamaotlori toyin edilmisdir.

Tadqiqat arazisi kimi Abseron iqtisadi rayonunun kigik bir orazisi gotiiriilmiisdiir (sokil 1).

NN ?
i <

A
Sakil 1. Tadqgiqat arazisinin goviiniisii
Giris verilonlori kimi Landsat-ETM", TM vo OLI kosmik sokillori, Google Earth sokillori, Arc
GIS programu gétiiriilmiisdiir. Coxillik kosmik molumatlarin emali asasinda moskunlasma orazilori-
nin spektral xarakteristikalarinin identifikasiyasi ti¢iin 2003.05.22 tarixinds alinmis Landsat ETM+,
2011.06.05 tarixindo alinmis Landsat TM vo 2013.08.29 tarixindo alinmis Landsat OLI kosmik
tosvirlori istifade edilmisdir (sokil 2 (a, b, ¢)).

s‘E&" s AR S

Sakil 2. Abgeron yarimadasinin a) Landsat 7 ETM+, b) Landsat 5 TM va
¢) Landsat 8 peykindan alinmis tasvirlori
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Abseron yarimadasinin Landsat 7 ETM+ tosvirinin (sokil 3,a-daki tosvir) tobii rong ¢alarlarinda
goriintisii bond 3,2,1 (RGB); b) Landsat 5 TM-in goriiniisii: bond 3,2,1 (RGB); ¢) Landsat 8-do
goriiniisii band 2,3,4 (BGR) kimidir.

Abseron yarimadasinin secilmis test orazisinin yeriistii komponentlorini doqiq miioyyonlosdir-
mok vo CIS sisteminda istifado olunmas1 mogqsadi ilo aldo edilon kosmik sokillor skanire olunmus,
Pulkovo — 42 koordinat sistemino baglanilmis vo sonradan WGS 84 koordinat sistemino transfor-
masiya edilmisdir. Georeferens prosesinin orta kvadratik xotas1 bir piksel tortibindo olmusdur [3].

Abseron yarimadasinda yerlogon todqiqat orazisindo Baki sohorinin yasayis binalarinin artim
dinamikasini izlomok {igiin bu orazido yerloson asagidaki sinif obyektlori toyin olunmusdur: bos
saholor, yasilliglar vo tikilmis saholor. Yuxarida gostorilon Landsat sokillori miigayiso olunmus vo
hondosi uygunluga gotirilmisdir, yoni, vahid UTM proyeksiyasina gotirilmisdir. Sonra iso sokillorin
secilmis dayaq noqtolorinin koordinatlart ilo hondasi uygunlugu yoxlanilmigdir. Noticade miioyyan
olunmusdur ki, sokillor arasindaki forq 10 m-don ¢ox deyildir. ilkin olaraq agiq sahalor, bitki drtiiyii
vo tikilmig orazilor iigiin test sahalori miioyyonlosdirilmisdir (Sokil 3).

o Vo )
> ) e 2 L $ o
g W
R

Tadqgiqat
aparilan test

Sakil 3. Abseron yarimadasinin 29 avqust 2013-cii il tarixinds ¢okilmig
LANDSAT 8 peykinin iizorinda secilmis test arazisi

Tikililor 6z spektral xarakteristikalarina gors forqlondiyindan, test saholorini toyin edorkan tikili
sinif obyektlori {i¢ yarimsinfo boliinmiisdiir:

- s1x gohor orazilori;

- orta six sohar orazilori;

- seyrak sohor orazilori.

Tadqigat orazisi kimi se¢ilmis orazido bas veron doyisikliklori miioyyonlosdirmak, yeriistii kom-
ponentlorin artim dinamikasini dyronmok {iglin Landsat kosmik tosvirlori miixtalif desifro olamotlori
osasinda vo tosnifat lisullart vasitasilo emal olunmus, maskunlasma orazilorinin spektral vo mokan
xarakteristikalarimin  miiqayisali analizi yerino yetirilmisdir. Bunun {iglin tikili sinif obyektlorinin
boliindiiyii yarimsinifloro uygun olaraq Landsat sokillori {izorindo 6 bando uygun olaraq piksellorin
parlagliq qiymatlori toyin olunmus va se¢ilmis test orazisi {liglin informativ spektral kanallarin némrasi
va piksellorin parlagliq giymatlori codval soklindo toqdim olunmusdur (cadval 1).

Secilmis test orazisi miioyyonlosdirildikdon sonra, miixtoalif illori ohato edon kosmik sokilloro
osason, cadvaldo gostorilon molumatlara uygun olaraq spektral kanallarin ndmralari ilo piksellorin
parlaqliq qiymtlori arasinda asililiq, yani ii¢ tip miixtalif tikili srazilorin - six sshar arazilori, orta six
sohar orazilori va seyrok sohar orazilorinin spektral xarakteristikalarinin identifikasiya slamatlorinin
grafiklori qurulmusdur (sokil 4). Qrafiklorin analizi asasinda miioyyan edilmisdir ki, Abseron iqti-
sadi rayonunun se¢ilmis test orazisinds 2003-cii ildo six gohar orazisi ligiin piksellorin qiymatlori 50-
72 arasinda oldugu halda, 2011-ci ildo bu qiymoat 55-107, 2013-cii ildo iso 11004-11132 arasinda
doyismigdir. Orta six vo seyrak sohor orazileri {igiin piksellorin qiymatlori uygun olaraq artmigdir.
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Bu onu gostorir ki, 2013-cii ildo 2003-cii ilo nisboton se¢ilmis test orazisinds tikililorin artim dina-
mikasi cox-¢ox yiiksok olmugdur. Demoli, uygun olaraq, otraf miihito antropogen tosir do yiiksok ol-
mus, atmosfer havast daha ¢ox ¢irklonmisdir.

Cadval 1.
2003, 2011 vo 2013-cii illarda ¢okilon Landsat peyklorinin (Landsat 7 ETM, Landsat 5 TM va
Landsat 8) spektral kanallarinin némrasi va piksellorin parlaghq qiymatlari

Spektral kanallarinin némrasi
» Band 1 Band 2 Band 3 Band 4 Band 5 Band 6
é ? . Piksellorin parlaqhq qiymatlori
g“ E ? Six sohar arazilori 72 61 64 68 63 50
i E = Orta six sohor 64 53 53 66 60 44
i 3 8 orazilori
§ E Seyrok sohar orazilori 62 49 47 60 46 33
Spektral kanallarinin nomrasi
E % Band 1 Band 2 Band 3 Band 4 Band 5 Band 6
% 2 o Piksellorin parlaqhq qiymatlori
_E E ? Six sahar arazilori 107 51 57 72 94 55
; 2 E Orta six sohar 108 57 60 70 97 57
-~ 2 8 arazilori
S 3 [ Seyrok sohor orazilori 112 60 66 81 108 64
Spektral kanallarinin némrasi
= k= Band 1 Band 2 Band 3 Band 4 Band 5 Band 6
% ?j Piksellorin parlaqhq qiymatlori
é f: E Six sahor arazilori 11132 10419 10325 12612 13655 11004
é ® = Orta six sohar 11967 11684 12131 15153 15148 13056
ot E orazilori
S = Seyrak sohar arazilori 11712 11310 11426 14898 15415 12547

Piksellorin giymati
Piksellarin giymati

b)

Piksellorin giymati

Spektral kanallarin nomrosi

©)
Sakil 4. 2003, 2011 va 2013-cii illards ¢akilmis Landsat peyklori asasinda miixtalif tikili arazilorin
spektral xarakteristikalarinin qrafiki

Acgar sozlar: kosmik sokil, geoinformasiya sistemi, Abseron, tikililor, inkisaf
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Onenka TMHAMUKH Pa3BUTHUA CTPOUTEC/ILCTBA B IKOHOMUYIECCKOM paﬁone aluepoHa Ha
OCHOBE€ FeOI/IH(l)OpMaIlI/IOHHbIX CUCTEM U JAHHBIX JTUCTAHIMOHHOI0 30HAUPOBAHUA

PE3IOME
B nanHoii paboTe Ha 0OCHOBE 00pabOTKM MHOTOJIETHHX KOCMHYeCKuX CHUMKOB Landsat (2003 - 2013-ro
roga) B BHIOPaHHOH TECTOBOH TEPPUTOPUH AOIIEPOHCKOTO AIKOHOMHUYECKOTO paioHa HaOMoAald |
OLICHUBAJIM JUHAMHUKY Pa3BUTHsI HA36MHBIX KOMIIOHEHTOB IOPOJACKON HH(PACTPYKTYPHL.
Knioueevie cnoga: xocMu4ecKue CHHMKH, eOMH(pOpPMAIMOHHAs cUcTeMa, AOLIEpOH, COOpYKEHHE,
pasBuTHE

Sh.F.Muttalibova, N.C.Gasimova, Z.A.Novruzova

Estimation of the dynamics of development of construction in the economical district of
Absheron based on geographic information systems and the data of remote sensing

SUMMARY
In this paper on the basis of treatment perennial of Landsat space images (2003. - 2013th years) in the
selected test territory of Apsheron economical region was watched and estimated the development dynamics
of the ground-based components of the city.
Key words: space images, geoinformation system, Absheron, construction, development
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DASQIN RiSKININ QiYMOTLONDIRILMOSi VO MUBARIZO TODBIRLORININ
ISLONILIB HAZIRLANMASI

Tohliikali fovgolado hadisalordon (FH) biri olan dasqinlar - qar vo buzlaqlarin siiratlo arimasi,
dambalarin dagilmasi, kiiloyin siiratinin artaraq sular1 qovub gotirmasi vo giiclii leysan yagislar
naticasinda denizlorda, gollards, caylarda suyun soviyyasinin qalxmasi hesabina sahilyan1 orazilorin
su ila basilmasi prosesidir. Dagqinlarla insanlar halo qadim zamanlardan miibarize aparirlar. Bu pro-
ses zamani tikilon bondlorin ugulmasi, suyun otraf orazilori basmasi kond tasarriifatina, o ciimlodon
insanlara ¢ox ciddi ziyan verir. Dagqinlar comiyyato vurdugu ziyana vo qurbanlarin sayina goro
tabii folakatlor arasinda birinci yeri tutur.
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Azorbaycanda da ohali giinii bu giino gqodor dasqinlardan oziyyot ¢okirlor. Dasqinlar Azorbay-
canin kond tosarriifatt potensialina ciddi zarbo vurur. Ciinki burada shalinin miioyyan hissasi vo bir
cox tosarriifat saholori dasqin vo su basmasi tohliikosi zonasinda yerlogmisdir. 1997-2010-cu illor
orzinds bu orazilordon axan caylarda 120-don ¢ox qisa miiddotli sel, dasqin vo subasma hallar
geydo alinib ki, bunun da 80%-i Boyiikk Qafqazin conub vo simal-sorq yamaci, galan 20%-i iso
Ki¢ik Qafgazin simal-gorq yamaci, Nax¢ivan MR arazisindon axan ¢aylarin, Kiir vo Araz ¢aylariin
payma diigiir [1, 2]. Lakin Kiir vo Araz caylarinda bas veron vo uzun siiron dasqin, subasma
proseslori Respublikanin iqtisadiyyatina vurulan zorarin boyiiklilyiine gora forglonir. Ciinki Kiir vo
Araz caylar1 boylik bir orazido yerloson daglarin vo mesolorin sularini toplayaraq Xozor donizino
gotirir. Hor 1l yaz aylarinda Kiir otrafinda bas veron dasqinlar noticosindo minlarlo insanin ev-esiyi
dagilir, dovlat biidcasino on milyonlarla manat ziyan doyir [3].

Bu sobabdon do bu ciir proseslor daima toqdid edilmoli, dagsqin zamani1 doyon zororlorin mini-
muma endirilmasi ti¢lin dagqin riski gqiymotlondirilmali vo dasqina qarsi miibarizo todbirlori islonil-
malidir. Toqdim edilon maqalods do mohz bu ciir aktual problemlars toxunulmusdur.

Bilirik ki, formalasma sotrindon asil1 olaraq dasqinlar 6 asas hissayo ayrilir. Belo dagqinlardan
da oksariyyeti Respublikamizin ¢aylarinda miisahids olunur [2]:

1. Dasqinlarin gur vaxti (buzlar ariyondo) — diizonliklords yaz vaxti qarlarin orimasi vo ya
yagintilarin diismasi, hamginin daglarda yaz vo yay aylarinda qarlarin orimasi hesabina ¢aylarda
sularin soviyyosi miintozom tokrarlanaraq qalxir ki, bu da dasqinlarin yaranmasina sobab olur vo
caydan asagida yerloson orazilori su basir.

2. Giiclii dasqinlar — leysan yagislarinin intensiv yagdigi, bozi halda qisin isti kegdiyi dovrlorde
qarlarin siirotlo orimasi naticasinds qisa miiddotds intensiv va dovri olaraq ¢aylarda suyun soviyyasi
qalxir ki, bu da gur sellor vo dasqinlarin yaranmasina sobab olur.

3. Buz y1gin1 maneasi — yaz vaxti buz axinlarinin ¢aylarin dar yerlorindo, ¢ay macralarinda tist-
isto galanmasi c¢ay axinlarina mane olur, noticods buzlarin y18ildig1 sahslorde vo bazon do daha
yiitksokliklords suyun soviyyasi qalxir ki, bu da giiclii dagqinlarin yaranmasina sabab olur.

4. Kiiloyin tosiri ilo yaranan su basmasi — donizlords, su hovzalorinda, golordo vo homginin iri
caylarin hovzolorinds kiiloyin suyun sathing tosiri naticasinda suyun saviyyasinin qalxmasi hesabina
dasqin bas verir.

5. Bondlorin dagilmast hesabina yaranan dasqinlar — siirtismolor, dag siixurlarinin ugmasi,
buzlarin horoketi vo digor ekstremal hadisalorde bondlorin dagilmasi naticasinds caylarda suyun
saviyyasinin oshomiyyatli doracodo galxmasi hesabina dagqinlar formalasir.

Deyilonlori analiz etmoklo belo noticoyo golmok olar ki, su axinimin formalagmasina vo
dasqinlarin yaranmasina géro Azarbaycan ¢aylarini bir ne¢a yers ayirmagq olar (cadval 1).

Cadval 1.
Dasqinin formalasma sartlori
Maksimal axinin formalasma sortlori Yayilma orazilori
Colliik arazilords qarlarin yaz vaxti arimasi (yazda) Kiir vo Araz, Boyiik Qafqazin simal-sorq yamacindaki
caylar
Dag garlarinin vo buzlaqlarin arimasi (yaz) Dag caylar (Boyiik Qafgazin conub
yamacindaki ¢aylar)
Intensiv yagislarin diismosi (yaz-yay) Kiir vo Araz , Nax¢ivan MR orazisindon axan ¢aylar
Qarlarin arimasi va yagitilarin birgs tosiri naricasinde | Dag va ¢olliik srazilards yerlogon ¢aylar (Boyiik ve Kicik
(yaz-yay) Qafqazin simal-gorq yamacindaki gaylar, Kiir ¢cay1)
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Respublkada dasqinin yaranma riskini artiran xiisusi faktorlar var. Bunlar tabii vo on ¢ox da
texnogen monsolidir (Saokil 1).

DASQIN RiSKIi

/\

Tobii xarakterli Texnogen xarakterli

YARANMA SOBOBLORI

"A !

l l l insan faktorunun
global iglim temperaturun qarlarin tosiri, insanin
doyisikliklori yiiksalmasi vo siirotlo hoyat foaliyyati

havalarin orimosi noticasindo
istilogmosi
A 4

giiclii leysan yagislarinin diismosi

Sakil 1. Dasqin riskinin yaranma sabablori

Il orzinds tobii sabablorlo yanasi coxlu sayda texnogen mansali dasqinlarin da bas verma riski
artir. Kiirotrafi orazilordos texnogen monsoli dagqin risklorini asagidakilara ayirmaq olar:

- yeni yasayis evlorinin insa edilmasi hesabina bondlorin bir hissasinin kondlorin daxilinds
galmasi,

- cay macrasinin lillonmasi vo suburaxma qabiliyystinin azalmasi,

- subasma tohliikasinin ¢ox oldugu sahil srazilorinde bondlsrin bazilorinin siradan ¢ixmast,

- dasqinlarla miibarizo apara bilacok miihondis qurgularinin az olmasi vo ya siradan ¢ixmast,

- agaclarm qirilmasi va s.

Bu sabablordon Kiiratrafi orazilords cox vaxt texnogen mongali dasqin riski yaranir. Bu zaman
dasqin proseslari birden bas verir vo standart xarakter dasimir. Texnogen proseslor zaman1 yarana
bilacok dasqinlarin saymin na gador olmasit ehtimalinin qiymatlondirilmasi iso bir qador zaif olur.
Ona gora do prosesin stabilliyini pozan sobablori miioyyan edib, bunlara asaslanan yolu segmok olar
ki, bu da dagqinlarin amalo golocayi signali rolunu oynayar.

Dasqinlarin riskini hesablamaq ti¢iin “statistik nozarat sistemi”ndon istifado etmok olar [4, 5].
Coxlu sayda miixtalif ciir dagqinlar bas verir. Lakin bu hadisalori birlosdiron yegano amil — onlarin
ardicil bas vermosi ilo kosilmosi anina godorki zaman intervalidir. Bu, obyekto miisahidonin
basladig1 andan qurtardigi ana qodorki (bels halda obyektds hansisa bir dasqin bas verir vo avvalki
nazarat dayandirilir) zaman intervalidir.

Tutaq ki, n godor obyektdon i-ci obyekt secilir ki, bu obyekto nazarat olunmur. Bu obyektdoki
dasqinlarin davametmo miiddoti M; —dir. M; - tosadiifi komiyyatdir. Forz edak ki, elo bu obyekt
izorindo nazarat ¢; aninda kasilir. Onda hoqiqotds x; = min {T;, t;} komiyyoti miisahido edilir.

{0, T <t,
a. =

Yo, T >t
ogor i i
. T >t N ..
a nozarst funksiyasidir. o demokdir ki, obyekto nozarot olunmayan miiddot nozarot
<t
edilon miiddotdon azdir. Buradan alinir ki, obyekto nozarat olunur (a = 1). 7: =1 olanda isa

obyekto nozarot olunmur (a = 0).

62



Insaat Elmi asarlor

T-ys uygun golon “dasqina garsi miibarizo funksiyasi”n1 toyin edok. Ehtimal olunur ki, hadisa
bas verilmis ¢ anindan ¢ox kegir, yoni,
F[T(t)] = P(T>1).
Dasqina “qars1 miibarizo funksiyasi”nin sixligini f{z) ilo isaro edok. Onda f{#) davametmo
miiddotinin paylanma sixligina barabor olar:

) i PSP 20)_y HUST <120

T 70+ T
Bu o demokdir ki, dasqinin garsisint alan tosirlorin davametmo miiddati no godor ¢ox olsa,

—
dasqin riski bir o goder az olar, ona gors do ! (t) =-F (t) olur. Buradan risk funksiyasini1 tapmaq
olar. Forz edok ki, hadiso # anina qodor davam edirso, onda o, qisa T zaman intervalina godor do
davam edo bilor, yoni,

. P(t<T<t+7|t<T)
=1
,u(t) fg(l)1+ wP(T >1)

Tonlikdon goriiniir ki, risk funksiyasi dasqina qars1 miibarizo funksiyasi sixliginin dasqina qarsi
miibarizo funksiyasina nisbatino barabar olar:
P<T<t+7|(¢<T))_ 1 [lim F(Z+T—F(t))} _ [

70+ T

= 1.
wle)= i, P(t<T) F(t

(1)

#(I)=m-

~—

Risk funksiyasinin I tortib tdromasinin isarasine gors ani asililigi toyin etmak olar:

ault) >0 (1=t
1). ogor dt aninda) olsa, onda miisbat ani asililiq yaranir, yani, dagqmnin yaxin qisa
zaman aninda kosilmasi ehtimal1 artir.
wl) g
2). ogor dt aninda) olsa, onda monfi ani asililiq yaranir, yoni, dasqinin davam etmo

ehtimali yaxin qisa zaman intervalinda ¢ox olur.
1)-don almir ki, dasqindan avval dasqina garsi miibarizs todbirlori no qador cox goriilse, ohali
ovvolcadon no godor ¢ox molumatlandirilsa, onda bas veron dasqinin qarsisi da tez bir zamanda
aliar vo doyon ziyanlar da minimuma endirilor.
Dasqun riskinin qiymatlondirilmasi vo erkan xabardarliq sisteminin yaradilmasi {li¢lin osason
asagidakilar hoyata kecirilmalidir [6, 7]:
e dasqmn riskine hazirliq vo dasqnin qarsisinin alinmasi iizro prioritet sahalords imkanlarin
inkisaf etdirilmosi;
e risklorin qiymatlondirilmasi sahasindo biliklorin artirilmast;
e secilmis risklorin monitoringi vo xobardar edilmasi sisteminin inkisaf etdirilmasi;
e dagqmn qarsisinin alinmasi va naticalarinin aradan qaldirilmast mogsadils rabito sisteminin
tokmillogdirilmasi masalalaorinin hall edilmasi;
e erkon xabardarliq sisteminin yerli vo regional saviyyalords qurulmasi.
Dasqin zamani fahliika riskinin giymatlandirilmasi vo doys bilocok ziyanin azaldilmasi mogse-
di ilo erkan xabardarliq sistemi va goriilacak tadbirlor asagidaki dord morhoalodon ibarst olmalidir:
1-ci marhals.
Dagsqin bas vermamigdon avval:
» dasqinlarin baslama tohliikesinin olmasi barads informasiya verilmali;
» ohali xobardarliq edilmali;
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» toskilateiliq, hazirliq isleri hoyata kegirilmali;
» vasaitlar, ehtiyat monbalari, tachizat planlasdirilmali;
» mohalli (territorial) planlagdirilma aparilmali;
» sigorta islori hoyata kegirilmoli;
» texniki todbirlor goriilmalidir.
2-ci marhala.
Ogor dagqin hadisasi bag veribsa, onda operativ sokilds foaliyyst plan1 hazirlanmalidir. Bura:
» dasqinin bas vermasi barads hoyacan signalinin verilmosi;
» xilasetma iglori;
» daya bilacak ziyanin azaldilmasi ti¢iin tadbirlorin goriilmasi;
» xiisusi tolimatlarin verilmosi daxildir.
3-cii marhala.
Bundan sonra ilkin barpa islari hoyata kecirilmoalidir. Yoni:
» dasqinin vurdugu orazilordo miivoqgati barpa etma islori hoyata kegirilmoali;
» tochizat vo paylasdirma aparilmali;
» ilk novbado nogliyyat sistemina doyan ziyan aradan qaldirilmali;
» kommunikasiya, rabito xidmaotlori tez bir zamanda tomin edilmalidir.
4-cii marhala.
Dasqin tahliikasi sovusandan sonra iso:
» yenidon qurma islori hoyata kegirilmali;
» osasli surotdo barpaetmo aparilmali;
» sabitlik giiclondirilmali;
» tosisat ilo tomin etma yering yetirilmalidir.
Sadalananlar asagidaki sxemds iimumi sokilds togdim edilmisdir (sokil 2).

on Ziyanin asagi saj
QG‘J mmﬂy,
T
Z Operativ sokilds faaliyyat:
e Xobordarliq E : }):;“‘lﬁgf;:lla? edilmosi
o informasiya 19 157t s
e doyan ziyanin azaldilmasi todbirlori
e informasiya /tolimat (gostorislor)
Hazirhq islori:
o toskilatgiliq (toskil etma)
e vosaitlorin, ehtiyat manbalorinin . . .
planlascirrimasi Tohliiks vo Riskin
» tochizatin planlagdiriimast g qiymatlondirilmasi = Borpa etmo:
e sigorta islori £ 2 e miivoqgati borpa etmo
E E e tochizat vo paylasdirma
Xobardarhgq: & e noqliyyat sistemi
e mohalli (territorial) planlasdirilma e kommunikasiya, rabito
e texniki todbirlor e maliyyolosdirmo
e tochizatin planlasdirilmasi Barpa etms e dasqin hadisasina
e bioloji tadbirlor qars1 qanunlar
Yenidon qurma (taskil etma):
Hadisonim\analizi ® 2sash suratds borpa etmo Hadisonih\analizi

e yenidon toskil etmo
e sabitliyin, davamliliqin giiclondirilmasi
e maliyyslosdirmo (toxsisat ilo tomin etma)

Sakil 2. Dasqun riskini idaraetmanin kompleks sistemi

Bu sokildon gérmak olur ki, ¢ay sistemi dinamik sistemdir, comiyyatds do daima doyisikliklor
bas verir. Ona goro do dasqin riskini inteqrasiya olunmus sokildo idars etmok {i¢iin homin idars
prosesi dovri olaraq aparilmalidir. Sokildon do goriiniir ki, bu dovrii proses asagidaki ardicilligla
hoyata kecirilmalidir:

64



Insaat Elmi asarlor

1) Dasqinin avvalcaden garsisinin alinmasi;

2) Dasqindan qorunma;

3) Dasqina hazirlhq prosesi;

4) Fovgolado hadisays qarsi tez miinasibot gostorma (tosira cavab vermo);

5) Dasqinin vurdugu ziyanin aradan qaldirilmasi.

Bu addimlarm her biri dagqin riskini idarsetmanin eftektiv sokilds inteqrasiyasi iiglin ¢ox vacibdir.
Yerino yetirilonlori iimumilosdirarok, notico olaraq demok olar ki, dasqina qars1 miibarizo

todbirlori sirasina genis monada asagidakilar daxil olmalidir:

Dagqinlarin qarsisinin alinmasi tigiin nozordo tutulan preventiv todbirlorin xorclori dasqinlarin

torotdiyi agir naticolorin logvino sorf olunan xorclordon ¢ox olmali. Preventiv todbirlor sirasina
asagidakilar daxil olmalidir:

>
>
>

YV VvV

VYV V V

dasqin miihafizo zonasinda evlorin vo digor tikililorin tikilmosinin garsisi alinmali;

miihafizs zolaqlariin sorhadlori gézlonilmali;

suyun keyfiyyaoti, torpaq Ortiiyiiniin, flora vo faunanin, ¢ay vadisinin qurulusu vo relyefi,
dasqinlarin bas vermo miiddoti vo sonraki dovrdo insanlarin saglamligina doysn zororin
qeydiyyati metodikasi islonib hazirlanmali;

dasqin tohliikali arazilorin tosarriifat mogsadils istifadasi zamani ¢aylarin vadisindo iqtisadi vo
ekoloji aragdirmalar aparilmaly;

bu orazilorin istifadesi zamani1 miimkiin iqtisadi naticonin alinmasi vo bununla yanasi, dasqin-
larin térados bilocoyi miimkiin ziyanlart minimuma endirmok imkanlar1 nazordon kegirilmali;
dasqinlarin garsisini almagq tUgiin goriilocok todbirlor kompleks aparilmali. Bunun tigiin yerli
geoloji-cografi voziyyot nozors alinmali, cay vadisinin yeralti gaylarla olan kollektorlari,
drenaj sistemi vo cayin tobii uzunlugu qorunmalidir. Ciinki oks toqdirds c¢ay vadisinin su
tutumu azalar, dasqin tohliikosi reallasar vo vurulan zaror dofalarls cox ola bilor.

cayin vadisinin biitiin uzunlugu boyu eyni hacmda su tutumu tomin edilmali;

dasqinlarin giiclonmasing sarait yaradan amillorin (mesalarin qirilmasi) qarsist alinmali;
potensial dasqin tohliikasi olan orazilords tosorriifat foaliyyastinin elo formalarina icaze veril-
molidir ki, dasqinlar zaman1 doyan ziyanin miqdart miimkiin gqodar az olsun. Bunun iiciin
dasqinlar izro doqiq rayonlagdirma vo xaritocokma islori aparilmals;

torpagin vo tosorriifat obyektlorinin mithondis qurgularinin miihafizasi otraf miihitin minimal
doyisikliyi soraitinds etibarli sokilds aparilmaly;

dasqinlarin  prognozlasdirilmast vo ohalini miimkiin dasqinlarin baslanma vaxti, onun
soviyyosi vo miiddati, ehtimal edilon naticalori vo dagqindan avval, dasqin vaxti vo dasqindan
sonra avvalcadon planlasdirilmasi vacib olan goriilocok tadbirlor barads xobordarliq edilmasi
sistemi yaradilmali. Bu mogsadlo hidrometeoroloji voziyyotin miiasir saviyyads dinamik
miisahidasi tolob olunur. Biitiin bunlar miivafiq morkezi vo yerli dovlst strukturlari, geyri-
hokumat toskilatlar1 vo miitoxassislorin miistarok, uzlasdirici faaliyyati ilo hoyata kecirilmali;
dasqin tohliikasi olan orazilordo icbari vo koniillii si§orta sistemi yaradilmali. Bu sistemlo biitiin
miidafis tadbirlorine baxmayaraq, dagqmlarin vurdugu zararin kompensasiyasi hoyata kegirilmali;
cay deltasinda, cayin monbs vo monsabinds lillonma tomizlonmali;

cay bondlori borkidilmali;

miihafizo zonasia diison orazilorde agaclar okilmomali, cilinki hamin agaclar bandlor olan
yerlords torpaglarin yumsalmasina, bandlorin dagilmasina gotirib ¢ixarar.

gomilorin gedis-galisi tomin edilmalidir.

Acar sozlor: dasqin, riski, Kiir ¢ay1, miibarizo todbiri
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OueHka puCKOB HABOJHEHHMI U pa3padoTka Mep 60pbObI ¢ HUMH

PE3IOME
B oaroii cratbe ObUIM MPOBENEHBI KIACCU(HKAIMK MPOIECCOB IMOMTOIUICHUS, MOKAa3aHbl pPaHOHBI
pacnpocTpaHeHHsT HABOJIHEHHM, COOTBETCTBYIOIIMX YCIIOBUSM (DOPMHpPOBAHHS IABOJKOB, OICHEH PHCK
HABOJHCHUHN cTaTUCTHYeCKUMHM MeTojgamu. Co3naHa CUCTeMa Jijisi OIEHKM M IIPOTHO3MPOBAaHHUS PHCKA
3aTOIJICHUS, B PE3yJIbTaTe ObLTH pa3paboTaHbl Mepbl OOPHOBI C HABOTHCHUSMH.
Knrouegwie cnosa: nagoonenus, puck, pexa Kypa, mepot 6opvool

Sh.F.Muttalibova, R.M.Denziyev
Flood risk assessment and the development of measures to fight them

SUMMARY
In this article was conducted classification of processes of flooding, have been shown areas of flood
propagation, corresponding to the conditions of formation of floods, was evaluated the flood risk by
statistical methods. It was created a system for assessing and predicting the risk of flooding, as a result have
been developed a flood control measures.
Key words: Flood, risk, river Kura, measures to fight
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M.A. Jlocynoesa,
Hoeocubupckuii 2ocyoapcmeennbwlil
Apxumexkmypuo-Cmpoumenshutii Ynueepcumem (Cuécmpun)

3KCIHEPUMEHTAJIbHBIE UCCJIEJTOBAHUSA MOJIEJENA KOJIOHH C
BHYTPEHHUMHM OBOMMAMM PA3HBIX TUIIOB

B pabome npedcmasnenvl pe3yibmamvl IKCNEPUMEHMANbHO- MEOPEeMUecKUx UCCi1e008aHUll
BIUAHUS ULA2A NONEPEUHBIX CIEPHCHEl GHYMPeHHel 000UMbL HA HeCYUWyI0 CHOCOOHOCb KOJIOHH U
ux oeghopmamueHocme.

Knwouesvie cnosa: BHYTpeHHsIsI 0001iMa, OTHOCHUTENbHBIE Ae(OpMAaIiM, CXKAaTble HJIEMEHTHI,
KOCBEHHOE apMHUPOBAHUE, SKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS.

Hcnonp30BaHre BHEMIHUX OOOWM JJIsi YCUJICHHSI KEJIe300€TOHHBIX U KAMEHHBIX KOHCTPYKLIUN
IIMPOKO MPEJICTABICHO B HAYYHOUM U MpaKTU4YecKol iureparype. JJocTtaTouHo M3BECTHBI BApPUAHTHI
WCIIOJIb30BaHUs JKECTKOM apMaTyphl B JKelIe300€TOHHBIX KOHCTPYKIMsAX. B Hacrosmieir pabote
BIIEPBbIE MHOW TMPEUIOKEHO CUUTATh MKECTKYH apMmarypy, OOBEIMHEHHYIO TONEpPEUHbIMH U
JMaroHaJIbHBIMU CTEP)KHSIMHM, BHYTpEHHEH OOOMMOM, KOTOpasl BBIIOJIHAET OJHOBPEMEHHO PpOJIb
IIPOJOJILHOM U KOCBEHHOW apmarypesl [1, 2, 3].

B nensx uccnenoBanusi HanpspKEHHO-1e(OPMUPOBAHHOTO COCTOSTHUSI KOJIOHHBI C BHYTPEHHEH
000¥MOl TPOBEICH IKCIEPUMEHT ¢ KOPOTKUMHU KOJOHHAMH, COJCPIKAMUMU OOOHWMBI PA3IMUHBIX
TtunoB. Ha puc. 1 mpuBeseHbl MOJENH ONBITHBIX 00pa3l0B C Pa3NUYHBIMU TUIIAMU BHYTPEHHUX
0001M (711 CpaBHEHHMSI OJTHA CEPHS BBIMOJHEHA O€3 000HMBI):

e CojiepXallfe BHYTPEHHIOIO 000MMY € IIaroM mornepevyHbix crepskHet 200 MM U AuaroHaib-
HBIMH CTEP>KHSIMU;

e CojiepXKallie BHYTPEHHIOI0 000MMY C IIIaroM MOMepeyHbIX cTepkHel 50 MM;

® cojiepiKalllie BHYTPEHHIOW 0001My ¢ I1arom nomnepedysix crepskaeit 100 mm;

e 0e3 BHYTpPEeHHEH 000NMBI.

Obpazen 1 Tuma Oo6pazen 2 Tuna Oo6pazern 3 Tuma Obpazen 4 Tumna
o 5] u (%]
—— —t — ..l
g =" = = =
o
a4, 50xE0 L20x4
T a10a40 Z
<] @6 A400
— @6 A400
@6 A400 |2 ‘ @6 A400 e
= I = £ 2
500 150 |5 50, 150 |5 500 150 |5 500 150 |5

Puc. 1. Obpaszywl c suympenteii 000iMOll Uemblpex munoe
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Pazmepsl ceuenus konoHH coctaBisuiu 220x250 mM, Beicota 1000 mM. Bee oOpasisr comepixa-
JM OJJMHAKOBBIC apMaTypHble Kapkackl. [Ipomonbhbie crepkau - 4010 A400 u momepeunsie - D6
A400 ¢ marom 200 mM. Ilo Topram ObUIM YCTAaHOBJIEHBI PACIPENEIUTEIbHBIE CETKU U3 CTEPKHEN
D6 A400 sueiikoit 50x50 MM. CeTku pacnosioKeHbl Ha paccTossHUU 15 MM ot Topua u 10 MM oT
YTOJKOB 000iMbI. O00WMY HM3rOTOBHJIM KOpOYe KOJOHHBI HAa 50 MM M YCTaHOBWJIM IO IICHTPY
obpasua. Takum o6pa3om, Harpy3Ka IpH 3arpy>KeHUH NepeaBajlach HEIOCPEICTBEHHO Ha OETOH.

B kauecTBe yroikoB 000WMBI HCIIOIL30BAIN MPOKaTHBIN mpoduiab L 20x4 mM. [lomepedynsie
cTepkHu 000iMBI D6 A400 COeTMHSIIN C YTOJKaMHU C TIOMOIIBIO CBAPKH.

O6pa3upl O6bun M3roToBieHbl Ha 3aBone 3KBU-4 r. HoBocuOupcka u3 Tspkenoro OeroHa c
MOCIIEAYIOMIEH TEPMOBIIAXKHOCTHON 00paOOTKOM.

OnHOBpEMEHHO ¢ 00pa3liaMu U3rOTOBJICHBI KyObl U MPHU3MBI, KOTOPHIE MPOILIN TOT K€ UK
00paboTku. Pe3ynprarel ncnbITaHKUs KYOOB TIOKa3alu CpeiHIo0 npoyHocTs 18,8 Mlla Ha 3-u cyTku
110CJI€ U3TOTOBJICHUSL.

[TocTaBnieHs! ciieayronIMe 3aauu:

1. OnpenenuTh BIMSHUE IIara MONEPEYHBIX CTEP)KHEH BHYTpEHHEH 00ONHMBI U UX MOJO0XKEHUS
Ha HECYIIYI0 CIOCOOHOCTh KOJIOHHBI.

2. BpIABUTH, KaK U3MEHHUTCS J1€(OPMATUBHOCTh KOJIOHHBI B 3aBUCHUMOCTH OT IlIara MonepevyHbIX
CTepXKHEH 00OWMBI M UX TTOJOXKCHHUS.

3. OueHuTh COXPaHHOCTh 3ALUTHOTO CJIOSl B CXKAThIX 3JEMEHTAaX C BHYTPEHHEW 00o0iMOH B
MIPOLIECCE HATPYKEHMUSL.

OOpa3upbl UCHBITATN HA LEHTPaJbHOE CkaTue. Bo Bpems ucnbplTaHUN U3MEPSIN IPOAOJIbHBIE
negopManuy ¢ IOMOIIBI0 WHAMKATOPOB YaCOBOI'O THIA, PACIIONIOKEHHBIX 110 YETBIPEM CTOPOHAM
KoloHHbl. Ha oOpasenr ObulM HakJIeeHbl TEH30PE3UCTOPbI Ui H3MEpPEHHsl IONEpPEeYHbIX U
MPOAOJBHBIX AedopMaliii B MeCTax, Iie pacroyio’KeHbl MOMEPEYHbIE CTEPKHU 000HMBI U MEXKAY
Humu. Ha oOpasmax 2-ro Tuma ¢ HOMOIIBIO TEH30PE3UCTOPOB (UKCHPOBATIHM JedopManuu
JMaroHaJIbHbIX cTepkHel. CxeMa pacIoyioKeHNs U3MEPUTENbHBIX TPUOOPOB NOKa3aHa Ha puc. 2.

B uccnenoBaHusix mpuHATa CTaHJIApTHas METOAMKA, NMPU KOTOPOW HArpy3Ky HpPHUKIaIbIBaId
cryneHssMu o 0,1 or pazpymaromen, ¢ BBIICPKKOH Ha KaXJAOM JTamne MO JecsiTh MHUHYT.
[Tokazanus npubopoB (UKCHpOBAIM Cpasy IOC]e HarpykeHus U mocie Bbiaepkku. Ha puc. 3
npejacrasieHa ¢pororpadus oOpasia Bo BpeMsi UCIIBITAaHUH.

Pe3ynbTarhl HcnbITaHUM 00PA310B O IPOYHOCTH NMPHUBEIEHBI B Ta0I. 1.

Tabn. 1.
Hecymas cnoco0HOCTH 00pa31oB YeTbIpexX THIIOB

Tun obpazyos Npaspya. R iy MIla Rospasua™ MIla | R, /R,

1 Tun (6e3 060iiMBbI) 198 T 39,6 36 1

2 tun (mar 200 + quar.) 2242 1 32,8 40,8 1,36%*

3 Tun (mar 50) 248 T 39,6 45,1 1,25

4 Tun (mar 100) 214 T 39,6 38,9 1,08

Nopmm
__ Ypazpym
Ru:uﬁasu;a -

A
cei ; ** coorHomenue R,/R;nepecyntano ans R ypum = 39,6.
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Puc. 4. Pazpywenue oopazuos
a — 1-20 muna (6e3 060iimot); 6 — 2-20 muna (waz 200 u ouazonanvnsvie cmepIcHu);
6 — 3-20 muna (wmaz 50); 2 — 4-20 muna (waz 100)

Pa3pymenne o6pasnoB ¢ 000WMOIl HOCHUIIO TUIACTUYECKUM XapakTep, BIUIOTH 0 pa3pyIIeHUs
HU Yy OJJHOTO o0pasiia ¢ 000MMON OTKaJIbIBAaHUS 3aIIUTHOTO CJIO0SI HE MPOU30MLIO (puc.4).

Hcnoerranns IMoKasajii, 4To CPCAHUC BCIMYMNHBI OTHOCUTCIIBHBIX IMTPOAOJIBbHBIX ﬂC(bOpMaIII/If/JI JIIsA
o0pa31oB ¢ 060iimoit Ha 13% - 78% BbIlIE aHATIOTUYHBIX JUIs1 00pa3oB 6e3 000iMbI (TadI. 2).

Taén. 2.
IIponoabHbie fepopmManuu 06pa3uoB
Tun 05Pa3110B Ecpennee €max 8cp(n)/(c;cp(l) 8max(n)lscp(l)
1 Tun
0,0015 0,0023 1 -
(0e3 000iiMBbI)
2 THI
0,0017 0,0020 1,13 1,33
(mar 200 + guar.)
3 tun
0,0026 0,0032 1,78 2,13
(mar 50)
4 THI
0,0019 0,0031 1,27 2,12
(mxar 100)
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AHan3 MOJTYYEHHBIX Pe3yibTaToB (TabJs. 2) MO3BOJSIET CAENATh BBIBOJ, YTO B CXKAaTOW 30HE
M3ru0aeMpIX M BHELEHTPEHHO C)KATBIX AJIEMEHTOB NIpU €y > h/2 MakCUMaibHO BO3MOKHBIC
nedopMauu  MO3BOJIAIOT HCMOJIB30BaTh apmarypy kiacca A600C ¢ TOJHBIM PacYETHBIM
COINPOTHUBIIEHUEM, MPHUHITHIM JUISl PACTSDKEHHS IpPHU JEHCTBUM KpPAaTKOBPEMEHHOM Harpysku, a
TaKke apMarypy OoJiee BBICOKMX KJIAcCOB MpPH JUIMTEIbHOM JeicTBUM Harpy3ku. [Ipu makcu-
MaJIbHOM pacueTHOM comnpoTtupieHuu 510 Mlla u Moayne ynpyroctu 1,9-10° MIla MpeeabHbIC
nedopmariuy, TpH KOTOPBIX 3TH HANPSOKEHHWsT BO3MOXHBI, cocTaBisaioT: € = 0,00268, uto
MIpPEeBBILIAET HOPMATUBHBIE NpeAeTIbHbIE JedopMauu OeToHA P CKATUU

- IpU KpaTKOBpEMEHHOW Harpyske B 1,34 pa3a;

- Ipu JuTeNbHON Harpyske B 1,07 paza.

Takum 00pa3oM, U3 MOJYYEHHBIX B SKCIIEPUMEHTE PE3yJIbTaTOB MOXHO CIENIaTh BBHIBOJBI, YTO
obpasupl TMna 2, 3 uw 4 mokazanu JegopMaluu MPH KPATKOBPEMEHHOM HAarpy3ke HE HUXKE
TpeOyeMBbIX:

- U151 00pasiia 2 TUIa OHU MPAKTUYECKH COBIAIAIOT;

- y1st 006pasnoB 3 1 4 TUIoB BhIlIe ouTH B 1,6 pa3a (1,58).

[Tpu nuTenbHOM HArpy3Ke CYLIECTBEHHO BhIILIE:

- st obpasia 2 tuma Beime B 1, 24 pasa;

- st 006pasnoB 3 u 4 Tunos noytH B 2 paza (1,98).

Jist HeHTpalIbHO CXKATHIX DJIEMEHTOB C BHYTpEHHEH 0001MOii (00pa3ibl THIa 2) HaNpsHKEHUE B
CKaTol apMaType MpH KPAaTKOBPEMEHHOW Harpys3ke He AokHO mpeBblmaTth 436 Mlla, a npu
JUINTEIBHO ACUCTBYIOLIEH Harpy3Ke — MOJHOro pacueTHoro conportusieHus 510 Mlla.

Jlis ueHTpadbHO CHKAThIX JJIEMEHTOB C BHYTpPEeHHEW o0oiimoil (oOpasubl Tumna 3 u 4)
HampsDKEHUs B CXKATOM apMmaType IpHU KPaTKOBPEMEHHOW M JUIMTEIbHOW Harpy3ke MOTryT OBbITh
MPUHATHI PABHBIMU BEIMYMHE pacdeTHOro conportusieHus — 510 Mlla.

Pe3ynpTarsl ucciieqoBaHMil MCHIONB30BaHbl NIPU MPOEKTUPOBAHUU 3/aHus TexHonapka B PII
«KonbroBo» HoBocubupckoii obiactu (puc. 5).

Puc. 5. Cmpoumenvcmeo 30anusa mexHonapka

BriBoabl
1. IIpoBenenHoe HccieAOBaHUE MOATBEPIAWIIO MPABUIBHOCTH MPUHATONW THIOTE3BI O TOM, YTO
JKECTKasi apMarypa B BHUJIC CTAJIbHBIX YTOJKOB, 00BEIMHEHHBIX MOTIEPEUYHBIMU U JUATOHAJh-
HBIMU CTEP>KHSIMH, BBITOTHAET QYHKIIUIO O0ONMBI.
2. C yMeHbIIIEHHEM I1ara MoMepeyHbIX cTepxkHel 3 GeKTUBHOCTH 000iIMBI yBETUIHBACTCS.
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3. Bo Bcex ciyuasix MCHBbITaHHS 00pa3oB ¢ 0OOHMON 3aIIUTHBIN CIIOW HE OTCIAUBAETCS BIUIOTH
110 Pa3spyLICHHUS.
4. Hanuune BHyTpeHHEN 00OWMBI MO3BOJISET MCIONb30BaTh apMmaTypy kiacca A600 B cxaTbIX
JJIEMEHTAaX.
Knwouesvie cnosa: BHYTpeHHssI 0001Ma, OTHOCHUTENbHbIE Ae(OpMaIiM, CKAaTble HJIEMEHTHI,
KOCBEHHOE apMHUPOBaHUE, JKCIIEPUMEHTAIIBHBIE HCCIIEIOBaHUS.
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M.A. Logunova

An experimental study of various types columns with internal frame models

SUMMARY
The paper presents the results of theoretical and experimental studies of the transverse rods internal
frame effect on the columns bearing capacity and their deformability.
Keywords: the inner ferrule, the relative deformation, of the compressed elements, placing of shear
reinforcement, experimental studies

M.A.Logunova

Miixtalif tipli daxili oboymali siitunlarin modellarinin eksperimental todqiqi

XULASO
Mogqalado daxili oboymanin enine millorinin addiminin siitunun yiikgétiirma qabiliyystine vo
deformasiyaliligina tesirinin nozari — eksperimental todqiqinin naticalari verilmisdir.
Agar sozlori: daxili oboyma, nisbi deformasiya, sixilan elementlor, alave armirlonma, eksperimental
tadqiqatlar.
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VIIK 535.24: 543.422

P.O.I'yceiinosa
A3zepoaiioncanckuit Apxumexkmyprno Cmpoumenvnutii Ynugepcumem

METO/]I TOYHOM ABYXBOJIHOBOM KAJTMEPOBKH COJTHEYHBIX ®OTOMETPOB

OO1Ien3BECTHO, YTO COJIHEYHAS PAJAHAIUs PSIMO BIHMSIET Ha (pU3HUECKUe, XUMHUECKUE U OHO-
JIOTUYECKHUE MPOoILecchl, npoucxosiie Ha 3emie. [lonumanne poiay BXOJHONM COTHEUHOM SHEPrUU
OUYEHb BAYKHO MAJIS MOHUMAHHS MPOIECCOB, MPOUCXOAAIMX B cucTeme 3emis — atmocdepa. o
CIYTHUKOBBIX HM3MEPEHUMU, COJIHEYHas paaualusi OIEHUBAIACh C TMOMOIIbI0 HA3eMHBIX PaJvo-
METpPOB IPU MOMOIIH TPATUIIMOHHOTO MeToa Auarpamm Jlenrnu. Pa3BuTre ciiyTHUKOBOM H3MepH-
TEIHHOW TEXHHKH, B CBOIO OYEpeib, NMPUBEIO K CO3/IaHUIO COBEPIICHHBIX HA3EMHBIX CETCH H
cucteM arMoc(hepHbIX U3MepeHuii. Hampumep, B HacTosIee BpeMsi COTHEYHBIE (POTOMETPHI CETH
AERONET ocymiecTBisitoT u3MepeHus COJHEYHOW paauanuu Ha aimuHax BoiH 340, 380, 440, 500,
675, 870, 940 u 1020 um ¢ mmpunoi kaHama 2 am st 340 um; 4 um g 380 am u 10 HM st
OCTAJIbHBIX KaHAJIOB. AOCOJIIOTHASI TIOTPEITHOCTD ATUX PaTUoMeTpoB 5 %, a TouHOCTh MeHee 1 %.
Pacnonoxxennas Ha BbicoTe 3397 M Haa ypoBHEM Mops, B cepenrHe THUXOro okeaHa, TEppUTOPHUS
obcepBaropunn Mayna Jloa (19°32" N, 155°34" W) u3BecTHa AEATEIBHOCTHIO MO KaauOpamuu
paoOMETPOB 10 MeToay JICHTITM OCYIIEeCTBISAEMOU 3/IeCh U BO3MOXHO 3TO MECTO «CaMOE YHCTOCH
JUTSI TIPOBEICHUS U3MEPEHUH BHEATMOC(HEPHOM COTHEYHOM paiuaIiuu.

OcHOBHBIM (DAaKTOPOM OTPAaHUYCHUS TOYHOCTH HA3EMHBIX W3MEPCHHH COJHCYHOW pavarivu
SIBJIIETCS. U3MEHEHHUE ONTUYECKUX CBOMCTB aTMOC(EpHI.

Heckonbko moapoObHO ocTaHOBUMCS Ha MeToAe JIGHIM U mpoaHalu3upyeM B OOIIMX YepTax
MOTPEIIHOCTh 3TOT0 MeToaa. Meron Jlenrnu Oasupyercs Ha 3akoHe byrepa-bepa, xoTopsiii B
o0IIeM ciy4yae UMEeT CIIETYIOIIHA BUI;

— —mry
I,=1,-e

: ey
I " N
rae - u3aMepeHHas GOTOMETPOM BETHMYMHA COJHEYHOH CIEeKTpaJbHOW pajHallid Ha YpOBHE
I o . .
3eMJId; ~ 0- BEMYMHA COJHEYHOM CIEKTPaIbHOM paJuallii Ha BepXHel rpanuie armochepsr; /-

ONTUYECKasl Macca; - CyMMapHasi OlTH4ecKasi TONIHNHA aTMOC(hEpHI.
[Tponorapudmuponas o6e croponsl (1) umeem

Inl, =lnl,—mt
! 0 z, (2)
3aMeTuM, 4YTO ypaBHeHUe (2) sBIsSeTCS OCHOBOM Meroda auarpamm JleHrnau, B KOTOpOM
In Il TZ IO
cTposTcs TpaduKu 3aBUCUMOCTH OT IpU pa3HbIX BeNW4YMHAX <. BenuuuHy “0 ompenenstor
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IMyTEM HNPOJJIICHHA Fpaq)I/IKOB BJICBO OO0 MNPEACIBHOI0 Ciydas n= O HOI[pO6HO, HC OCTaHaBJIN-
BasCh Ha CI)YHKL[I/IOHa.HBHBIX BO3MOJXHOCTAX 3TOro M€Toa, paCCMOTPHUM BOIIPOC O TOYHOCTHU ITOJTY-
YaCMbIX IIPU 3TOM PC3YyJIbTATOB.
HOJ'IyLII/IM IIPOHU3BOJHYIO CO BCEX CTOPOH (2) n 3aMCHUB nn@cbepeﬁunanbl NNEPEMCHHBIX Ha
COOTBETCTBYHOIIHME IIpHUpalICHUSA ITOJTYYUM
Al, Al Am Aty
=—+7,—tm——-—
10 Il m TZ . (3)

[ToyueHHOE ypaBHEHHE (3) MO3BOJISIET BBIUMCISATH IOTPEIIHOCTh ONPEACICHUS COJIHEUHOU
IIOCTOSIHHOM 110 MeTony JIeHrmu.

Jns nanpHEMIMX pacCyKJACHUM IOJE3HO HMCIIOJIb30BaTh KJIACCUUYECKOE IOJIOKEHUE HU3MEPH-
TEJIbHON TEXHUKU O pa3JeleHUH OOIIed NOTpEelIHOCTH U3MEPEHUH Ha METOJIUYECKYI0 U MHCTPY-
MEHTaJIbHYIO morperHocTd. B merone Jlenriu ocymiectsisiercs: Bapbuposanue 7, ciepoBarens-

Am
HO, M MOXHO KJlaccU(UUUpPOBaTh B KaueCTBE MHCTPYMEHTAJIbHOW IMOTpEelIHOCTH. B ToM xe

Aty

Ty = const T
. CiregoBaTeibHO, COCTaBIAIOMIasA X JOJDKHA OBLITH OTHE-

METO/Ie MPUHUMAETCS, YTO
CeHa K METOJAMYECKOI MOTPEIIHOCTH.

BrlmenpuBeIeHHBIN aHAIM3 BO3MOXKHBIX MOTPEIIHOCTEN MpU peanu3anuu MmeTtona JleHrnu
MO3BOJISIET MIEPEXOAUTh K CHHTE3Y HOBBIX METOJIOB KAIIMOPOBKH COTHEUHBIX (hOTOMETpOB. TeopeTu-
YEeCKOM OCHOBOM TaKOro CHHTE3a SIBJISIETCS CAaMO MaTeMaTUYECKOe BhIpakeHue 3akoHa byrepa-bepa,

T.e. popmyna (1), a Taxke ciaeayromnias 3amiuch 3T0H GOpMyJIbI

_ ey ()
1(2)=C-1, e @

Ii€ IPUHSTO YCIIOBHE

£, (1)=5:(2) .

2

Taer(/?’)— ONTHYECKAs TOJIIUHA a3PO30JIs; C. KO3 PUIHEHT KaTMOPOBKH.

Otmerum, 4TO ycioBue (5) TOCTUTAeTCsl COOTBETCTBYIOIMM BBIOOPOM TakOW JUIMHBI BOJIHBI,
IIPU KOTOPOH JTMHUM MOTJIOEHHS aTMOC(HEPHBIX Ta30B OTCYTCTBYIOT.

Jlns MCKIItOYeHHsI BIUSHUS HECTAOMJIBHOCTH ONTHUYECKOW TOJIIMHBI a’p030Jisi HAa TOYHOCTb
MPOBOAMMON KaIMOPOBKM MOXKHO TPEAJIOKUTh JIBYXBOJHOBBIM IapaMETpPUUYECKUH METOJ,
QJIITOPUTM pealnu3alui KOTOPOTO 3aKIII0YaeTCs B CICAYIOLIEM:

Ak
1. TIpoBoasTcs cosiHEUHO-(pOTOMETpUYECKHE M3MEpPEeHHs Ha JJIUHAX BOJIH ~ ! U 1/11, rre

k, = const
. HpI/I OTOM OINTHUYCCKHUEC TOJHIWHBI adpO030Jid BBIYHUCIAKOTCA COOTBETCTBCHHO II0

ClIeAYIOINM (opMyTIaMm:

Taer(/ll):ﬂ.ﬂ‘l_a’ (7)
Taer (klﬂ‘l ) =p- kl_ﬁ/ta . (8)

BeixomHo# mokazarenb (oromMerpa ¢ yueToM BbipakeHuid (7) U (8) MpUHUMAET CIEIYyOIIHE
(b opMEI 3anTICH

H(B)=Coly(a)e ™) = Co1iz)e ™"
T (ki) = C Lk A )0 (10)

74



Mexanika Elmi asorlor

k
Bripaxxenue (9) Bo3Benem B cteneHs 2. Meem

12(3)=C= I8 (2)e 2

(11D
IIpumem, 4to
ky =k* (12)
Henenue Beipaxkenus (10) Ha Beipaxkenue (11) ¢ yuerom (12) naer
I(k1ﬂ1): C'Io(kﬁ‘l)e_mﬁ‘kl_ o _ Iy(k %)
Ikz (/11) Ck2 Iécz (All)eszmﬂ.)bl—a Cszl,l(l;z (ﬂ’l) (13)
N3 Beipaxenus (13) okoHYATETHEHO TIOJTydaeM
k
C=k-1 I (ﬁ“l)' IOEkl .ﬂ’l)
I(klﬂ'l)'lo2 (/11) (14)

TakuM oOpa3om, ucnosb3ys BblpaxkeHue (14) mpoBoas 3a KOPOTKMM HHTEpBaJl BPEMEHU

(%) 1(k4)
U3MEPEHUS MOYKHO BBIYUCIUTH KOA(PPUIHMESHT KATHOPOBKH.
OTMmeTHM, YTO OCHOBHAS IIOTPEIIHOCTD IIPEAIAraeéMOr0 METOAA MOXKET BOSHUKHYTh U3-3a HECO-

BCPIICHCTBA MOJICIN AHFCTpOMa (6), 3aKJIIOYAIICrocsa B TOM, 4YTO IIOKA3aTClIb ﬁ HECKOJIBKO
HU3MCHACTCA ITPH UBMCHCHUU IJIMHBI BOJIHBI. B sTom cJIydyac uMeeM

(k)= C1 e "0

(15)
§I(S Aﬂ - TIpUpalleHUE ﬂ B UHTEpBaje /11 _kl ﬁ“l.
C yuerom BeIpaxkeHuit (15) u (11) nonyunm
IA(klﬂ'l) — IO(kl/ll ) e_m‘Aﬁ
I (/11) ce 'I(I;Z (/11) . (16)

W3 BeIpaxkenus (16) nmomyunm

c - J () Lok e
I(k/ll)’loz(ﬂq) . (17)
C yuerom BeipaxkeHu#l (14) u (17) oTHOCHTENbHASI TOTPEIIHOCTh BHIYMCIECHUS KO3(PPUIMEHTa

KaJ'II/I6pOBKI/I OIIPEACIIUM KaK

* m-Ap
ko —1

y=1- Q —1-
C . (18)
Taxkum oOpa3om, mpeyaraemasi HoBasi METOJIUKA JBYXBOJTHOBOM KaTHMOPOBKH COJIHEUHBIX (DO-
TOMETPOB 3aKJIFOUAETCA B CIEIYIOIIEM.
1. Ha JJINHE BOJIHBI, I'T€ OTCYTCTBYCT JIMHUH ITOTJIOIICHUA aTMOC(i)epHI)IX Ta30B OCYIICCTBIIACTCA

M3MEpEeHHUE COTHEYHOU pajnaliiu, MOCTYIalolel Ha BX0O COJIHEYHOro (hoTomeTpa.

k-4
2. Ha gnuae BOJTHBI 1, rae OTCYTCTBYIOT JIMHHMH TIOTJIOMIEHUS aTMOC(EpPHBIX Ta30B, TaKKe
OCYIIECTBISIETCS aTMOC(EepHOE U3MEPEHHI COTHEYHOM paaualuu, MOCTYyMarolled Ha BXOJ
dhoTomeTpa.

-a
3. Pe3ynbTar u3MepeHuil o myHKTy 1 BO3BOAUTCS B CTENIEHD ky , Tae ky =k, .
4. KoapdumeHT kanmOpoBKH BbIUUCIIAETCS N0 BhIpaxkeHHIo (14), koTopas moiydaercst Ha 6a3e
pe3yJIbTaTOB peaN3alMy MyHKTOB 2 U 3.
5. IlorpemHocTh BRIMUCICHHS KO PHUIMEHTa KaTHOPOBKH Bhaucisercs 1no gopmyse (18).
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B 3aximouenue chopMynrpyemM OCHOBHBIE BBIBOJIBI U TTOJIOKEHHS IIPOBEICHHOTO UCCIIEIOBAHUS:

1. OcymiecTBieH OOIMMIA aHaIW3 TMOTPEUTHOCTH OMPENENICHUS COJIHEYHON TOCTOSHHOM TI0
rpadoananuTuyeckomy meroay JIeHrnu.

2. [IpennoxxeH ABYXBOJIHOBBIM METOJ KaJUOPOBKU COJIHEYHBIX (POTOMETPOB C TMOBBIIICHHOM
TOYHOCTHIO. JlaHa MaTeMaTnyeckoe 000CHOBaHHE METO/1a, U3JI0KEH AJITOPUTM €ro peau3alluu.

Knrwouesvie cnosa: conneunbie (HOTOMETPHI, KAIUOPOBKA, COJIHEYHAs pajHalus, a’dpo30Jib,
aTMoc(epHBbIe Ta3bl.

R.O.Hiiseynova
Giinas fotometrlarinin kalibrlonmasi iiciin yiiksok daqiqlikli iki dalgalh metod

XULASO
Giinos sabitinin Lenglinin grafoanalitik metodu osasinda toyin edilmasinin xatasinin imumi tohlili
verilmigdir. Metodun totbiqi zamani yarana bilon Xxatanin nisbi qiymsatini muayyonlogdirmak ucun formula
toklif edilmigdir.
Giinos fotometrlorinin kalibrlonmasi iiciin yiiksok doqiqlikli iki dalgali metod toklif edilmigdir. Metodun
riyazi asaslar1 verilmis, onun reallagdirilmasi {igiin alqoritm islonmisdir.
Acgar sozlari: giinas fotometrlori, kalibrlonma, giinas radiasiyasi, aerozol, atmosfer qazlari.

R.O.Huseynova

High accuracy two wavelengths method for calibration of sun photometer

SUMMARY

The general analysis of error of determination of solar constant on the basis of Langley graphoanalytic
method has been given. The new formula for determination of relative value of error which may be occurred
in utilization of this method has been derived. High accuracy two wavelength method is suggested for
calibration of sun photometer.

The mathematical grounding of the method is described and the algorithm for its realization is
developed.

Key words: sun photometer, calibration, solar radiation, aerosol, atmospheric gases.

UoT 674.81-41.07
Z.H.Quliyev
Azarbaycan Memarliq va Insaat Universiteti

“ELEKTRIK ENERJISININ XUSUSI SORFININ ODUNCAQ KUTLOSININ UYUDULMO
DOROCOSINDON ASILILIGININ RiYAZi MODELININ QURULMASI”

Mogqalads, oduncagq-lif plitalari istehsalinda elektrik enerjisinin xiisusi sarfi ilo oduncaq kiitlasi-
nin iiyiidiilmo doracesi arasindaki asililiga baxilmis vo bu bir faktorlu asililiginin riyazi modeli qu-
rulmusdur.

Oduncag-lif plitalari istehsalinda oduncaq kiitlosinin, hom defibratorda, homdo rafinatorda tiyiidiil-
masing sorf olunan elektrik enerjisinin miqdari, biitiinliikde miiassisaya sorf olunan elektrik enerjisinin
65%-ni toskil edir. Mohz buna gora ds elektrik enerjisina qonast etmoklo mohsuldarligr artirmaq digor
saholor kimi bu saho {igiin do aktualdir. Buna iso miiasir texnologiyalarin vo aparilmis ¢oxlu sayda elmi-
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totqiqat islorinin birbasa istehsalata totbiqi ilo nail olmaq olur. Miioyyon edilmisdir ki, oduncaq-lif
plitolori istehsalinda, texnoloji prosesi xarakterizo edon parametrlori vo ¢ixis mohsulunun keyfiyyot
gostaricilori nozors almagla (onlarin verilmis texnoloji intervallarda doyismasini tomin etmoklo) elektrik
enerjisinin xiisusi sorfinin optimal giymati (minimum qiymati) iiyiitmo garniturunun parametrlorindon
(L/h, o, n) vo oduncaq kiitlosinin iiyiidiilmo doracasindon asilidir (1). Mogalods iso defibratorda
oduncaq kiitlosinin iiylidiilmo doroacasi ilo elektrik enerjisinin sorfi arasindaki asililia baxilmis vo bu
asililigin modelini qurmagq ti¢lin ardicil olaraq asagidakilar yerino yetirilmisdir.

Bildiyimiz kimi X faktorlu kvadratik modelinin omsallar1 asagidaki reqresiya tonliyino asason
hesablanir {3}.

Y=Bo+BX+B, X  e.ervvrenenn (1)
Bu halda, X-faktorunun borabor masafali qiymatlorindos riyazi modeli asagidak: sokildoe yazmaq

olverislidir.
X—-X X—-X

Y=B,)( % "B P 4By Q)
Burada h, X-faktorunun variasya addimidir.
B,, B,, By omsallari, qoyulmus tocriibolorin N-tok sayinda asagidaki empirik diisturlarla

hesablanir.
r N®—1
B.'= 3H2(3[Y,(1-M)%+Y,2-M)* +... 4 YA(N-M)D) - 4 (Y1 +Y2te oo YN)ero(3)
1
Bl=T1 Y, (1-M)+y22-M) o A Yy (N-MD)] e @)
_ Hy
7 =
Bo= - (V)B) eeoeeeee (5)
Hardaka:

H,= N(N*1)(N*-4)/ 180 ............ (6)

M vao H; asagidaki diisturla hesablanir:

M=(N+1)/2 ceruveeenne. (7)

H=N(N*1)/12......... (8)

X-faktorunu, normallasdirilmis isarodon natural isaroyo kec¢irmok iiglin asagidaki kecid
diisturundan istifado edilir {3}

X=(UD-13,1)/ 0.3 ...... &)
UD=X-faktoru h=0,3 sabit addimu (bir faktorlu asilliglar {i¢iin) ilo variasiya olunur. Tacriibalo-
rin say1 bu halda N=11 qabul edilir.
Elektrik enerjisinin xiisusi sorfinin iiylidiilme doracasindan asililiginin modelini qurmagq ii¢iin
cadval 1-da verilmis tacriibi verilonlordan istifads etmokls asagidakilar yerina yetirilir.
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Cadval 1
Modelin qurulmasi ii¢iin tacriibi verilanlor
S/S 1 2 3 4 5 6 7 8 9 10 11
UD 11,03 | 11,30 | 11,20 | 11,60 | 11,90 | 11,70 | 12,25 | 12,50 | 12,70 | 13,00 | 13,1
Faktor | (x)
1
ar (];) 213.50 | 215.00 | 210.00 | 208.00 | 215.00 | 222.00 | 226.00 | 234.00 | 225.00 | 230.0. | 231.00

e (Cix1s Y-parametrinin orta qiymati hesablanir:
Y = Yic1¥i <y 213,50+215+..+231
- i=1

(213,5+ 215+ ... +

n - 11 =220,86
Y=220,86
e Nozoriyyado gostorilmis empirik diisturlardan istifads edoarok reqresiya tonliyinin omsallari
hesablanir:
Ho= 11(11%1) / 180= 154440/180=858
H,=858
M=(11+1)/2=12/2=6
M=6
H,=11(11%1)/12=1320/12=110
H,=110
1 121—-1
By = 3898 {3 [(213,5 (1-6)* + 215 (2-6)* + ..... + 231 (11-6)°] - 4
231)}=0.170
B'=0.170
1

B('= 110 [(213,5(1-6) + 215 (2-6) + ...... + 231(11-6)] = 2,57

B11:2.57
110

By = 220,86 — ( 110,170 =219,7

Bo=219,7

e Hesablamalar naticasindo amsallarin agsagidaki qiymatlori alinir:
Bi'=0.170 B/'=2.57 B;=219,7

e Model asagidaki sokildo olur:

Y=219,70+2,57X+017X>

e Bundan sonar ilkin isaralors qayidaraq vo bir sira riyazi ¢evrilmalor etdikdon sonar reqresiya

tonliyi natural doyisondo asagidaki sokilds alinir:
Eq= 219,7+2,57(UD-11.5)+017(UD-11.5)

Eq= 212,93-1,330D+0,17UD?
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Alimmis modeldan, oduncag-lif plitalori istehsalinda defibratorda oduncaq kiitlesinin {ytidiil-
mosing sarf olunan elektrik enerjisinin xiisusi sorfinin tiylidiilmo doracosindon asililigin1 dyronmok
olar. {3} Sokil 1-da iso bu asililigin grafiki gostorilmisdir.

250 ¢ e oy
Y t r”Jf / U'"/) j

O 245

vy 240 o

{ ] | | ‘

J 3 v - " o "’ ;;
12,5 13,0 13,5
Le‘.‘ X),

Sakil 1. Elektrik enerjisinin xiisusi sarfinin oduncaq — lif kiitlasinin tiyiidiilma
daracasindan asililiginin qrafiki

Acar sozlar: model, faktor, oduncagq, lif, kiitlo, defibrator.
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HOCTpOCHHe MaTeMaTH4eCcKoii MoJeId 3aBUCUMOCTH YAE€JbHOIo pacxoaa 3J'leKTpl/l‘lec1(0ﬁ
JHEPIvuM OT CTECICHU ITOMOJIAa }IpeBeCHOBOHOKHI/ICTOﬁ MacCcChbl

PE3IOME
B ,I[aHHOﬁ CTAaTbC, UCIIOJIb3Ys CTATUYCCKUC NAHHBIC SKCIICPUMCHTA HpOBOI{HMBIﬁ AKTHUBHBIM CHOCO6OM,
MoJIfydy€Ha MOZCJIb 3aBUCUMOCTH YJCJIBHOI'O pacxXxoda JJICKTPO3IHCPIrurh OT CTCHCHU IIOMOJIAa APEBCCHOBO-

JIOKHUCTOHN Macchbl.
Knroueswle cnosa: moneinb, pakTop, IpeBeCcHHa, BOJIOKHO, Macca, ieudpaTop.

Z. H. Guliyev

Constructing mathematical model dependence of the flow of electricity from the wood
fiber the grinding degree masses

SUMMARY
In this article, using the static data of the experiment conducted by in an active way and obtain a model

depending specific electricity consumption of wood fiber the grinding degree mass.
Key words: model, factor, wood, fiber, mass, defibrator.
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A3zepoaiiorncanckuit Apxumexkmypno-Cmpoumenvulii Ynueepcumem
Hucmumym Cucmem Ynpasnenua HAHA

KOHIENTYAJBHASI MOJEJb MYJbTUATEHTHOM CUCTEMBI B 3AJTAYAX
JIAATHOCTHUKHA MPO®ECCHOHAJBHBIX 3ABOJTEBAHUI

B cmamve npeonacaemcs pazpabomka MynbmuaeeHmHoOU Ccucmemvl 8 6ude pacnpeoeneHHbIX
cucmem 06a3 OaHHbIX U OA3 3HAHUL, 8 KOMNIEKCe Peuarowux Kiacc CLONCHbIX 3a0ad, K KOMOpbIM Om-
HOcumcsl 3a0a4a OUASHOCMUKU U NPOCHO3A NPOGHeCCUOHANIbHBIX 3a001e6aHUL, ABTAIOWELICS N0 C80eM)
COOEPIHCAHUIO MHO2ONAPAMEMPUYECKOU U MHO2OKPUMEPUATLHOL 3a0adel, 4mo delaem ee dghpexmusroe
peuienue 0080IbHO MpYOHbIM. B cmamve npednazaemcsi oOHa cmpykmypa makou cucmembvl. [lanvl
onpeoeies a2eHmos Pa3IUiHO20 HAZHAYEHUs U MPeOOBaHUs K UX (DYHKYUOHUPOBAHUIO.

1.Beeoenue. CnoXHOCTb YCHEIIHOM peaqu3allid MHOIONApaMETPUUECKUX W MHOTOKpHTE-
PHATBHBIX 33/1a4 CBs3aHa ¢ OOJIBIIMM KOJIMYECTBOM COOMpaeMOii pasHOpOoIHOHM MH(popMarmu, ee o00pa-
00TKOM W TpUHATHEM afekBaTHOTrO pemieHus. [logobHeie 3amaun TpeOyIOT MyIbTUIUCIUILIMHAPHBIX
MOJIXOZ0B U MOAYJbHBIX perieHrid. OCHOBOM Ui 3TOM KOHLIENIIUU SBJISICTCS, Ha HaIll B3I, pa3BUTHE
caMuX MH(POPMAIIMOHHBIX TEXHOJIOTHIA, UCIOIB3YIOIIMX COBPEMEHHBIE METObI 00paboTku MHpOpMa-
LMY Pa3IMYHON npupozabl. Takue 3a1auv UMEIOT JIydlIMe PElIeHUs NMPU NPUMEHEHUH COBPEMEHHBIX
METO/I0B UCKYCCTBEHHOI'O MHTEJUIEKTa, @ UMEHHO METO/I0B MYJIbTUAT€HTHBIX CUCTEM.

MynbTHAareHTHYI0 CUCTEMY MOKHO OIPENEIUTh KaK CUCTEMY, COCTOSIIYIO U3 MHOXECTBA aB-
TOHOMHBIX MOJAYJIEH - ar€HTOB, B3aMMOCBA3aHHBIX MHOTOMOJIYJIbHON HJE€H, HalpaBJIECHHOW Ha pe-
IIeHue 3a7aHHON npoOieMbl. [l onpeneneHusl areHTa BOCIoJIb3yeMcs 000OLIEHHBIM OIpeere-
HUEM: «aBTOHOMHBIN areHT — 3TO CHUCTEMa, HaXOJAIIAsCs BHYTPH OKPYKEHUS U SABIISAIOIIASACA €ro
4acTbl0, BOCIIPMHUMAIOIAsl 3TO OKPYKEHUE WIM €0 CUTHAJIbl M BO3ACHCTBYIONIAS HA OKPYKECHHE
JUIs1 BBITTOJIHEHHSI COOCTBEHHOM Mporpammsl 1eicTBuii» [1].

MynbpTHareHTHbIE CUCTEMBI IEPCIIEKTUBHBI AJIS PELIEHUS 3a1a4, B KOTOPbIX:

e HMEETCS PaCIpENEICHHOCTh JAHHBIX, 3HAHNHN, IPOUCXOASIINX IIPOLIECCOB;

e TIOHSATHE areHTa yA00HO UCIOJIb30BaTh KaK €CTECTBEHHYIO MeTadopy;

e TIOBEJCHHE OT/AEIbHBIX YACTEH CHUCTEMBI OMMCATh MPOIIE, YEM CUCTEMY B LIETIOM.

2. Illocmanoseka 3adauu. B pabote mpennaraercs pa3paboTKa CHUCTEMBbI JAHArHOCTUKH U
MPOrHo3a MpodeccnoHalbHBIX 3a00JIeBaHUN B BU/I€ MYJIbTHAT€HTHON CHCTEMBI C pacHpe/esIeHHbI-
MU 0a3zamMH 3HaHUH B JoKanbHOU cpene Intranet. J{is pa3paboOTOK TakUX CHCTEM IeJIecO00pa3HO
MPUBJIEKATh METOJIbl UCKYCCTBEHHOT'O MHTEJUIEKTa, KOTOpPhIE 00CCIIEYNBAIOT MOIXO/IbI, TTO3BOJISIO-
IIM€ MHCIONb30BaTh JIOKAIbHBIE KOMIIBIOTEPHBIE CETHM Ha OCHOBe Intranet (kak XpaHWINLIE
COOCTBEHHBIX 3HAHMM), T.K. pa3MEPHOCTb U MHOTOKPUTEPHAIBLHOCTH MIOCTABJICHHOM 3a/1auu TpeOyeT
KOMIUIEKCHOTO MOJX0/4, YTO MOYTH HEepealln3yeMo B cpejie OJHOM AKcnepTHOM cuctemsl. [loatomy
€CTECTBEHHO CJIeJIyeT 00paTUThCS K Oosiee COBEPILIEHHBIM COBPEMEHHBIM CUCTEMAaM, 00eCTIe nBalo-
IIUM pelIeHNe 33aJ]a4l B CETH.

CoBpeMeHHbIE KOMIIBIOTEPHBIE TEXHOJIIOTUH B HACTOSIIIIEE BPEMsI Yallle BCErO aCCOLUUPYIOTCS C
Internet mnm xopnopatuBHbIMH Intranet ceTsMu. AnmapaTHble KOMIIOHEHTBHI, IPOIpPaMMHBIE
MIPWIOKEHNS M MPOTOKOJIBI MEXCETEBOIO B3aWMOJAECUCTBUS COCTABISIOT OCHOBY 3THUX CIIOKHBIX
cucreM. Intranet — 3TO BO3MOKHOCTB ITOCTPOUTH CUCTEMY Ha MH(POPMALMOHHOM YPOBHE U IMPeIoC-
TaBJIATH 3Ty MHPOPMALIMIO BCceM, KOMy HeoOxonumo. B Intranet cucreMy MOXHO MpeICTaBUTh Kak
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MHO>KECTBO TOUYEK NMPHUHATHUS PELIECHUM, UMEIOIUX CTPOrO ONPEAEICHHYI0 UEPAPXUUECKYIO CBS3b.
Mexny 3TUMH TOYKaMH IPOUCXOAUT oOMeH MH(popmanuen, KoTopas Heo0XOoquMa U JI0CTaTOYHa
JUIS TIPUHATHS OIpe/ieNieHHbIX perieHuil. COOCTBEHHO, cCaMU pEIleHusl U SBISIOTCS MH(pOopMaluen
JUISL IPYTUX Y3JI0B 3TOM CETH.

VYuuThiBas BBILIEU3IOKEHHOE, IIPEAJaracM pelieHue 3a7a4yd B BUIE MYJIbTHAr€HTHOW CUCTeE-
MBI, KOTOpasi HaM MpPEACTaBIseTCd Haubojee palMOHANBHON Ui pa3pabOTKU pacrlpeaesieHHBIX
CHCTEM CTAaTHYECKOM W JMHAMUYECKOW HH(pOpManMM, KOHEYHAs Lelb KOTOPOH OCYIIECTBUTH
JMAarHOCTHKY ¥ MPOTHO3 MPO(PECCHOHATBHBIX MATOJIOTUN B PA3IMYHBIX IPEIMETHBIX 00IACTSIX.

3.Pewenue 3adauu. TexHONOTHA CO3JaHUS TOJOOHBIX CHUCTEM OCHOBBIBACTCS Ha HOBOM
MIPUHLUIIE B3aUMOJICHCTBHS MEXKY IPOrPAaMMHBIMU KOMIIOHEHTaMU, MMOJYYUBIIMMH Ha3BaHUE WH-
TEJUIEKTYaJIbHBIX areHTOB. MeXAy STUMHU areHTaMu-NapTHEpaMH IPOUCXOAUT oOMeH HHopMa-
UeH, HEOOXOIUMOM M JOCTATOYHOU ISl IPUHATHS TpeOyeMbix perieHuid. COOCTBEHHO, PEIICHUS
OJIHUX MApPTHEPOB MOTYT SABIATHCA MHGPOpMAIUeil (B HEKOTOPHIX CIy4asiX, BXOAHBIMHU JTAHHBIMHU)
Ui Opyrux. MynbTUareHTHbIE CHUCTEMbI, KOTOpble 0a3WpyrOTCS Ha MOHATHUU areHTa, MO3BOJSIOT
(GYHKIIMOHMPOBATh B CHCTEMax peaJbHOr0 BpeMmeHHu (real-time systems). Ponp arenra ormpe-
JeNIAETC YMEHUEM:

® BBIIOJIHATH PELICHUE 33/1a4 10 IOPYUYEHUIO MOJIb30BATEIS;

® TPEHUPOBATh €r0;

® YIPaBIATH COOBITUSMH U MIPOIIETyPAMH.

[TpunsTo, uTO areHT 0bIagaeT HaboOpoM U3 cienyronux cBoiicts [Bradshow, 1997]:

e AJAaNTHUBHOCTb: areHT 00J1a1aeT CIOCOOHOCTHIO 00y4YaThCs

e AaBTOHOMHOCTh: areHT paboTaeT Kak CcaMOCTOATEIbHas Iporpamma, crtaBs cebe Lenu U
BBIIIOJIHSS ACUCTBUS ISl TOCTHKEHUS ITUX LIETIEH;

e KOJJTaOOPAaTHUBHOCTH: areHT MOXET B3aUMOJIEHCTBOBATh C IPYTMMHU areHTaMH HECKOJIbKUMHU
crioco0amu, HalpuMep, Urpas pojib MOCTABIIMKA/MOTpeOUTeNnss HHPOPMALUU UM OJHOBPEMEHHO
o0e 3Tu pou;

e CHOCOOHOCTB K PacCyKJICHHUSIM: areHThl MOTYT 00J1a/1aTh YaCTUYHBIMU 3HAaHUSIMHU WIIN MeXa-
HU3MaMH{ BbIBOJIA, HAapUMEp, 3HAHUSMHU, KaK MPUBOJIUTH JAHHbBIE M3 PA3JIMYHBIX HUCTOYHHMKOB K
OJTHOMY BUJY. ATE€HTBI MOTYT CHEIMAIN3UPOBAThCS HA KOHKPETHOM MpeaMeTHOM 001acTy;

e KOMMYHHUKaTHBHOCTb: ar€HThl MOTYT OOLIaThCSI C JPYTHUMHU areHTaMu;

e MOOMJIBHOCTB: CHOCOOHOCTH K Mepe/laul Ko/ia areHTa ¢ OJJHOTr0 cepBepa Ha JAPyrou.

Beenewm crenyromue onpeaeneHus:

» MynbTHareHTHas CHCTEMa MCIIONb3YeTCs JUIsi 0003HAYECHUsI CUCTEMBI, COCTOSIIIEH M3 MHO-
’KECTBA aBTOHOMHBIX MOAYJIEH - ar€HTOB, CO CIEAYIOLUMHU CBOWCTBAMHU:

e KaXIbI areHT o0JagaeT onpeaesieHHon nHpopmarmenn o cede u OKPYKarIIeM MHUPE;

e HET LEHTPAJIbHOIO YIPABIECHUS ar€HTaMH;

e B3aUMOOOIIIEHNE CHIIBHBIX ar€HTOB HE3aBUCHUMO;

e ci1a0ble areHThl 3aBUCUMBbI OT CHIIbHBIX;

e MCTOYHHKH JJAHHBIX U JJOCTYM K HUM JIEEHTPaIN30BaHHbIE;

e paboTa areHTOB aCHHXPOHHA.

» B MynbTHareHTHON CUCTeMe HeOoO0sS3aTelbHO BCE areHThI B3aWMOJCHUCTBYIOT (OOIIArOTCH)
MeXay coboi. B kpaitHem ciydae, oOmieHus HeT BooOIie. Takue CuCTeMbl Ha30BEM JTUCKPETHBIMU
MYJIbTHAr€HTHBIMU CUCTeMaMH. BTopoil kpaiiHuil ciyuail — KaXJIbplii areHT OOIIaeTCsl C KaxJIbIM.
Takyro crucreMy Ha30BEM MOJHOCBA3HOW MYJIbTHAT€HTHOW CHCTEMOM.

» MynbTHareHTHas cucTeMa, NCHCTBYIOIIAs KaK CUHBIA areHT, JOJDKHA XapaKTepHU30BaThCs
TIEJTBEI0 HEKOTOPOM OOIIIEeH ISt BCeX CyOareHTOB M KOOPIUHAITMEH AEHCTBUM 110 JJOCTHKESHHUIO 3TOM IIEIH.
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Hamu npezyiaraercst KoHIENTyanbHasi MOJICTb MYJIBTHArCHTHON CHCTEMBI B BHJIE MHOYKECTBA TEPMH-
HAJIOB, CBSI3aHHBIX MEXITY COOOM MPOCTHIMU U CIIOKHBIMU OTHOIICHHSIMHE (HAIIPUMEp, Kak Ha puc. 1) [2].
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Puc.1. Pacnpedenenno-ungpopmauuonnan cucmema 6 ioxkanvhoii cemu Intranet

Ha puc.l WebS — cepBep, ucnonnser ¢pyHKUUU cBepXcuibHOro arenta, FM-1 — 3akoaupo-
BaHHas 0a3a JJaHHBIX IPOU3BOJICTB, UX CTPYKTYp, CIIUCKA NPO(eCcCHOHANIBHO-BPEIHBIX (PaKTOPOB MO
KaKIO0W CTpyKTypHOU enunuie; FM-2 — 6a3a 3HaHUN €IUHOTO CHHMCKA (PU3HMUECKUX U XUMUYECKHIX
BpEAHBIX (DAaKTOPOB, U3 KOTOPOM areHT IO 3arpocy, MOCTYIUBIIEMY €My, OCYIIECTBISET MOUCK 10
KJIIOUY U3 KJ1acCU(UKAIIMOHHOM TaOJIMIbI, KOTOPBIM OH MOJIy4aeT OT areHTa rnepsoro Mmoayis; FM-3
— 0a3a 3HaHUH, B KOTOPOW areHT (popMHpYyeT LeMb CBSI3U «IIpodhecCHOHAIbHO BPEIHbIM QakTop —
opras 3a0oseBanus — Oone3Hn» U nepegaet nHpopmaruio B WebS; FM-4 — 6a3za nanHbpix «3aKoHO-
natenbHble AKThl AzepOaiikaHckoil PecnyOmuku», M3 KOTOpOl areHT BBIOMpAaeT Te 3aKOHO-
JIaTeJIbHBIE aKThl, KOTOPHIE HENMOCPEACTBEHHO KACAIOTCS NMPOBOAMMOM 3KCIEPTHU3bl, U OTIPABIISIET
pesyabTar B WebS; FM-5 — 6a3a 3Hanuil «bone3np — cumnromsl» ((ppeiiMoBoe mpeacTaBiIeHHE
6ose3Hn), hopMupyeTcs HIKCIEPTOM-BPAYOM.

Ecin npuHATH BO BHUMaHHUE, YTO JJIS PEAJBHOM 3a7auu M3MEHEHHE BHYTPEHHEIO COCTOSHHUSA
CUCTEMBI HAaxXOJMTCS BO B3aMMOJEHWCTBUM C OKpPYXAlOLIEH Cpelod, TO, €CTECTBEHHO, B3auUMO-
JeiCTBHE MOKET MPUBECTU K MOTPEOHOCTU B YEM-JIN0O0, T.€. K MOTUBALUU COCTOSIHUSI CUCTEMBI. A
ecyii 00J1a1aTh 3HAaHUSIMU OTHOCHUTEIILHO TMOBEJCHUS CHCTEMBI, TO MOKHO PEUINTh U CIEAYIOLIYIO
3a/1a4y, T.€. CHHTE€3UPOBATH LIEIIb.

[Ton uenpto OyaeM MOHMMATh UAEATBHOE, MBICICHHOE MPEIBOCXUILEHHE Pe3yibTaTa IesTelb-
HoctH [3].

Jist TOro, yTOOBI MPUHSATH PELIeHHE K ASHCTBUIO, HAJIO:
yYMETh aKTHUBHO OLIEHMBaTh HH(pOpMaIHio 00 OKpyXkKarolei cpene;

AKTHBHO MOJy4aTh U OLIEHUBATh HH()OPMALINIO O COOCTBEHHOM COCTOSTHUU CHCTEMBI;
UMeTh HHPOpMAIIIO 00 00BEKTE YIIPABIECHUS;

pa3paboTaTh MHOKECTBO BapUAHTOB JOCTHXKEHUS LENH;

BbIOPATh MapIIPYT JOCTHKEHUS LIEJIN TPU HAJTMUUH BBIIIEU3II0KEHHON HHPOpMALIUH.
chopMHpOBATh 3aMPOCHI (3TY (QYHKIUIO BHIMOIHAET areHT-aAMUHUCTPATOD).

AN
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ITpu peann3anyy LEeiau areHTOM BO3MOKHBI CIEAYIOLIUE CIydau:

® 1IeJIb JOCTUTHYTA [10 BCEM IIapaMeTpaM - areHT 3aJaqy BBIIIOJIHUI;

e qeNb JOCTUTHYTA HE [0 BCEM IapaMmeTpaM - B 3TOM Cily4yac MPOUCXOOUT KOPPEKLHs B
MapIIpyTU3aLUY areHTa CO CTOPOHBI areHTa-IUIaHUPOBILUKA;

e 1IeJIb HE JIOCTUTHYTA - B 3TOM ClIy4ae KOPPEKTHPYETCs cama Lieb CO CTOPOHBI areHTa-Ia-
HUPOBIUKA.

4. 3aknwuenue. JJanHbIl NOAXO IPEACTABIACTCSA NEPCIEKTUBHBIM Ul CO30aHMs YHUBEPCAIIb-
HOT'O CPEJCTBA, MO3BOJISIOLIETO CTPOUTH PACIPEAEICHHbIE HHTEUIEKTYaIbHbIE CUCTEMBI IO TpEA-
METHBIM 00JIaCTSM, OCHOBAHHbBIE HA OOMEHE KaK CTaTUYECKUMHU, TaK U IMHAMUYECKUMH 3HAHUSAMU,
U JIONMyCKaroIue KOMOMHIPOBaHNUE 3HAHUH U3 PA3TMYHBIX HCTOYHHUKOB B 000X CITydasX.

Knwouesvie cnoea: MynbTHareHTHasi CUCTEMa, CUJIBHBIN areHT, ciadblil areHT, npodeccuoHallb-
HO BpeJiHble (GaKTOpbl, MOAYJIb, 0a3a 3HAHUII.
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N.S.9liyev, V.B.Cabrayilov
Pesa xastaliklorini diagnostika edan coxagentli sistemin konseptual moleli

XULASO

Peso xostoliklorinin diagnostikasi mosalesi coxparametrli vo ¢oxmeyarli masalslor sinfine aid
oldugundan, onun effektiv hoalli kifayot qodor ¢otindir. Bu sinif masalolorin konstruksiyasini gabakado
paylanmig sistemlor soklinds tasvir etmak magsadouygundur. Paylanmig sistemlararasi alagoni agentlor 6z
izorino gotiiriirlor. Moqalado coxagentli sistemin konseptual modeli, miixtolif toyinatli agentlorin torifi,
onlara qoyulan talablar 6z hallini tapmuigdir.

Acar sozlor: multi-agent sistemi, peso xastaliklori, giiclii agent, zoif agent, pesokarliqla zorarli amillar,
agentin strategiyasi.

N.S.Aliyev, V.B.Jabrayilov

THE DIAGNOSTIC SYSTEM distributed multi-agent conceptual
model of occupational diseases

SUMMARY

Monitoring and diagnosis of occupational diseases and the multiparameter problem belongs to the class
of multi-dimensional problems, it is quite difficult to solve efficiently. This class of problems is appropriate
to describe the design of distributed systems in the network. Distributed agents undertake transmission link.
The article is a conceptual model of the system, the definition of different types of agents, the requirements
imposed on them have been resolved.

Key words: multi-agent system, occupational diseases, a strong agent, a weak agent, occupational
hazards, agent strategy

83



Mexanika Elmi asorlor

UOT 681.3:622.276
N.S. Oliyev, E.N.9liyev, D.Q.Xursudov
email:dursuncosqun@ymail.com
Azarbaycan Memarliq va Insaat Universiteti,
AMEA Idaraetmo Sistemlari Institutu

NEYRON SOBOKODO SIMVOLLARIN TANINMASI

Mogalada neyron sabokolorde sade simvollarin taninmasi masalalori baxilmigdir. Burada ney-
ron sobokonin girisino verilmis xarakteristika osasinda klassifikasiya aparilir. Sobokodo simvolun
identifikasiyas1 aparilir vo alinmis natico onun ¢ixisina verilir.

Siini neyron va onun yaradilmasi haqda qisa malumat. Siini neyron ilk yaxinlasmada bioloji
neyronu imitasiya edir. Siini neyronun girigine signallar ¢oxlugu daxil olur. Onlar ayri-ayriliqda
konar neyronlarin ¢ixis signallari ola bilorlor. Hor bir giris signali sinaptik qiivvoys miinasib ¢oki
omsalina vurulur. Bu omsallar toplanir vo neyronun aktivlogmosini tomin edir. Neyronun digor
neyronlarla slagosinin riyazi abstrakt modeli sok.1-do verilmisdir.

V Sinaps alagalari

Dendrit

Newron i

V= f{zwik%. iy
T

™~ Z NET OUT
I - F

Sak. 2 Siini neyronun struktur modeli

Sok. 2-ds siini neyronun sado struktur modeli gostorilmigdir. Siini neyronun girising x;,x5,...,X,
signallar1 daxil olurlar. x;,x,...,x, signallar1 Xvektoru ilo isara olunur vo o, bioloji neyronda oldugu
kimi sinapsdan golon signala miinasibdir. Hor bir x;,x2,...,x, siqnalt w;,ws,...,w, ¢oki qiymoting
vurularaq ¥ comlayici blokuna verilir. Hor ¢aki giymati bir bioloji sinaptik alaganin qiymatina mii-
vafiqdir. Gostorilon c¢oki giymatlorini birlikde W vektoru ilo isaro edok. Comloyici ¥ blokunda
W1, W2,...,Wy—lorin x;,x,...,x, -lorlo hasillorinin comi alinir vo NET ¢ixis1 yaranir. Beloliklo alinmis
ifadoni vektor formasinda yazmaq olar NET = XW. Sonra NET siqnali F funksiyasina ¢evrilorok
neyronun OUT ¢ix1s signalin1 yaradir. F funksiyas1 adi xatti funksiya soklinds ola bilor

OUT = F(NET),
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burada F konstantas1 sorhad funksiyasidir vo borabordir
1, agar NET = T;

auT =
0, agsr NET =T.

T- miioyyon sabit sorhad funksiyasidir.

Sok. 2-da F ils isars olunan blok NET signalini gobul edir vo OUT signalin1 ¢ixiga verir.
our

1"2 /—

0 NET

Sak. 3 .Siini neyronun ¢ixis xarakteristikast

Ogor F bloku NET signalinin doyismo diapazonunu o qadar sixa bilir ki, naticodo OUT signali
sonlu intervala mansub olsun, onda F funksiyasina “sixan” funksiya deyirlor. “Sixan” funksiya kimi
¢ox zaman moantiqi vo ya sigmoidal funksiyadan istifads olunur (sok. 3). Riyazi bu funksiyan1 asagi-
dak1 kimi ifado etmok olar  F(x) = I/ (I + ¢*), belaliklo OUT = 1 /1 + ™.

Elektron sistemlors analoji olaraq aktivasiya funksiyasini siini neyronun geyri xatti giiclondirici
xarakteristikas1 hesab etmak olar.

Neyronlarin birga isini tamin edon sada neyron sabaka .Bir neyron vasitosilo sads taninma prosedur-
larint hall etmak miimkiin olsa da, miirokkab neyron hesablamalar iiciin daha miikommal sistemlarin yara-
dilmast talab olunur. Bu magsadlo neyronlarin olagasini vo isini tomin edon neyron sobokalor yaradirlar.
Soboka daxilinds bir vo ya bir ¢ox qrup neyronlar hesablama prosesinds birga istirak edirlor.

Asagidaki sok.4-do bir qrup neyronun birgd isini tomin edon sado neyron sobokonin struktur
sxemi verilmisdir.

.-/--. b
Fa— = >
N T —
— . e
- ™ _I_l._.--\‘f.:\ S .
X S J — e L R
., rd - -
. N -
<
- el .
A N
y Ny ~—
oy ——| e o b—u
— | ] £
\ /

Sok. 4. Neyron sabakanin struktur sxemi

Sok.4-don goriindiiyii kimi sol torafdaki dairslor ancaq giris signallarinin paylayicilar: vazifasi-
ni yerind yetirir. Onlar he¢ bir hesablama omoliyyat1 yerino yetirmirlor vo buna gora bu soviyyo so-
boko layr sayillmir. Giris X signallinin hor bir elementi 6z ¢okisi ilo birlikds siini neyronla slaqe-
lonib. Noticado har bir neyron sobokoyo giris signallarin comini tosvir edon signal verir. Adaton
bioloji vo ya siini neyron sabokolordo miitloq deyil ki, biitiin slagalar olsun, sokilds iso alagalorin
hamist aydinliq tiglin verilib. Bundan basqa haor bir layda sabokoni togkil edon elementlorin ¢ixisi ilo
girisi olagoado ola bilar.
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Sadolik ti¢iin W ¢akilorini matrisinin elementlori kimi hesab edak. Girisin signallarinin say1 m
sotir vo n siitundan ibarat matrisdir. Burada n neyronlarin sayidir. Masalon w3 ¢okisi ikinci girisi
ticlincli neyronla olagolondirir. Belaliklo komponentlori OUT neyronlarinin ¢ixist olan N ¢ixis
vektorunun hesablanmasi

N = XW matrislorin hasilindon ibaratdir. Burada N vo X sotr vektorlaridir.

Perseptronun {izerindo sado neyron sobokolori arasdiraq. Bu moagsadlo odabiyyatda (4) genis
yayilan sado neyron soboka iizorindo simvollarin taninmasi prosesine baxagq.

Niimuns iiciin iki horf secok vo ekranda yerlogdirok. Bunun tigiin ekran1 4x3 hissoya bolok. Hor
oyuq soklin diskret elementidir. Tutaq ki, soklin diskret elementi ya isiglanir, ya da yox. Isiglanan
oyugu “17, isiqlanmayani iso “0” qobul edok. Onda, “O” vo “A” harfloari iiciin 0 vo 1-in paylanmasi
asagidaki kimi olacaq:

1 2 3

E:

&

A 4

\AA 4

MERE:
=

“0”SIMVOLU

\A 4

N
<=
A 4

Sok.5. “O”SIMVOLU

Sokildo 4x3 matrisindo simvolun yerlosdiyi kordinatlar, yoni (1,2) A (2,1) A (2,3) A (3,1) A
(3,3) A (4,2) - tizarindos “O” harfi tosvir olunub.
Analoji olaraq.

- &

<¢> “A”SIMVOLU

a8 .
MESE:
T 13

Sak.6. “A”SIMVOLU

\ 4

A\ A 4

VVYVY

1L2D)ACIHAR3I)ABIHAB2)AB3)AM@TL) AA3)-“A”simvolu tasvir olunub

Diizgiin yazilmis “A” vo “O” harflarini bu alqoritmls tanimaq miimkiindiir.

Tutaq ki, “O” herfi ticiin (1,1), (1,3), (4,1), (4,3) oyugqlar isiqlanir, onda:
(LDv1,2)vA3)NARDHARIHIAGBHABI) A4 Vv (42)v(43)—> 0.

Analoji olaraq “A” harfi ticlin

(LDv1,2)vA3))ARCDHARIIABHDAGB2) ABIAMEGDAME43) = A

Bu sortlari birlogdirorak, asagidaki kombinasion sxemi yaradaq
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O harfi

& harfi

-

Sak.7. “O” va “A” harflarinin kombinasyon elementlar vasitasila birga dyradilmasi
Beloliklo “O” va ”A” horflori li¢iin Bul cobri osasinda kombinasion sxem yaradildi vo gosto-

rilon sxematexnika osasinda taninmasi tomin olundu. Indi iso mosaloni natamam verilonlor, geyri-
doqgiq yazi, “kiiyiin” mévcudlugu vo s. sortlor olduqda halda arasdiraq. Belo hallarda bul cobrinin
doyisonlori olan 0, 1-don aralanib qeyri miioyyanlik, sohihlik vo yaxud informasiyanin basqa
qiymatlondirms {isullarina miiracist edok. On tobii lisul — neyron saboks osasinda holdir (sok.8).

Sak. 8. Neyron sabakada “O” va “A” harflarinin taninmast

Onda hor oyuq bir neyron — reseptor olacaq. Oyuq isiglananda neyron 0O-la 1 arasinda
hoyocanlanma qiymsoti alacaq. Ekran1 ovoz edon reseptorlar neyron sobokonin giris laymi togkil
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edirlor. Belo olduqda ¢ixis neyronlart “A” vo “O” harflorinin taninmasidir. Bu misal {iglin Gtiiriicii
funksiyan kifayat qodor sado segmok olar, masolon,

V=20

il
V, agsr V=h
V= {0, S halda

Burada neyronlardan golon signallar (hoyacanlanma qiymatlori) toplanir. Neyronlar eyni giicli
oldugundan sorhod do hamisi ii¢lin eyni gotiiriiliir. Sobokonin verilmis etalonlara no doracado
reaksiya verdiyini yoxlayaq.

Forz edok ki, “O” harfini niimayis etdirdikds (1, 1), (1, 2), (1, 3), (2, 1), (2, 3), (3, 1), (3, 3), (4,
2) reseptorlar1 isiqlandi. Onda h = 0 hali li¢lin neyronlarin hoyacanlanmasi asagidaki qiymaetlori
alacaq

V1:3,V2:1,Vo:8,VA:7.

Burdan belo noticoys golmok olar ki, “O” neyronu “A” neyronuna nisbaton daha ¢ox
hayacanlanib, demali qorar vermok olar ki, gostorilon “O” horfidir.

Indi iso masalays geyri-miioyyanlik olave edok. Forz edok ki, “O” harfinin niimayisi zaman
doqiqlik pozulub va reseptorlar asagidaki qimatlori aliblar

V(l,l) = 0,2 . V(l’z) = 0,7 . V(1’3) =0 .

V(z’l) = 0,5 . V(z’z) :0,1 , V(2,3) = 0,5 .

V(3’1) = 0,5 V(3’2) = 0,5 . V(3’3) = 0,1 ,

V(4’1) = 0,4 s V(4’2) = 0,4 s V(4’3) = 0,5 .

Hesablama naticasinda:

V1:O,9,V2: 1,3,V0:3,8,VA:3,9.

Aydindir ki, cavab bizi qane etmir. Ancaq cavab tobiidir, ¢linki bels iri oyuqlu ekranda”O” va
“A” horflorinin suratlorinin kifayat qodor kosismasi var, ona géra do qoydugumuz sort daxilinds bu
horflorin niimayisi he¢ do dayanigh deyil.

Acar sozlar: neyron soboko, bioloji neyron, identifikasiya, ¢oki omsali, perseptron, model

H.C.Anuee, 3.H.Anues, /I.I.Xypuiyooe
PacniozHaBaHusl CHMBOJIOB HA HEHPOHHBIX CETAX

PE3IOME
B crathe paccmarpuBaeTcs pojiib HEMPOHHBIX CETEH NpU PEIIEHUH 3a]lad paclo3HaBaHHS CHMBOJIOB.
Krnaccndukarmu mojyiexar cuUTyaryy, XapaKTEPUCTHKHA KOTOPBIX TOCTYIAIOT Ha BXOX HelpoHHOW cetn. Ha
BBIXOZIE CETH TP 3TOM IIOSIBUTCS IPU3HAK PELICHHSI, KOTOPOE OHA MPHHsLIA MOCIe MISHTU(HKALIN CUMBOJIA.
Knwueevle cnosa: HeiipoHHbIE CeTH, OMONIOTWYECKHX HEHpPOH, WAeHTH(HKamWsa, BecoBOH Koa(du-
LIUEHT, IIEPCENTPOH, MOJEIIb

N.S.Aliyev, E.N. Aliyev, D.Q.Khurshudov

Recognitionof the symbols on neural networks

SUMMARRY
The article examines the role of neural networks in solving problems of character recognition.
Classification subject situation, whose characteristics are input to the neural network. At the output of the
network at the same time there are signs of a decision that she took after identifying symbol.
Key words: neural networks, biological neural, identification, weight coefficient, perseptron, model
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KOMMUNIKASIYA VASITOLORINDO INFORMASIYA TOHLUKOSIZLIiYI

Miiasir comiyyatin Informasiya kommunikasiya Texnologiyalarindan asililigi elo yiiksokdir
ki, informasiya sistemlarindos olan on ki¢ik nasazliqlar ciddi insidentlors gatirib ¢ixarir . Kompyuter-
lards vo diger kommunikasiya vasitolorinds daginilan informasiyalarin miihafize olunmasinin vacib-
liyinin izaha ehtiyaci yoxdur.

Zarorli viruslar, hakerlor vo kommersiyada miiasir cosusluq vasitalori istehsalgilart vo istifade-
cilori yeni miidafio vasitolari, yollar1 axtarmaga soforbar edir.

Kompyuterlordo vo diger kommunikasiya vasitolorinds saxlanilan informasiyaya miidaxiloni
mohdudlasdiran, bir ¢ox iisullar mdvcuddur. informasiya vo kommunikasiya sistemlorinin tohliiko-
sizliyina ii¢ saviyyads - texnoloji, program tominati vo fiziki saviyyslords baxmaq olar.

Program tominati soviyyasinda tohliikesizliyi tomin etmok iiciin olduqca faal istifads olunan
miiasir vasitolordon asagidakilar1 geyd etmok olar:

- viruslarla miibarizs vasitolori

- icazosiz daxil olmalarla miibarizo vasitolori

- informasiyanin suratinin alinmasi va barpasi vasitolori

- 1identifikasiya va sifroloma vasitslori

Bu vasitolordon danismaq forgli movzunun predmetidir . Moaqgaloads asasan fiziki saviyyado tot-
biq olunan kommunikasiya vasitolorindo miihafizonin toskilinin voziyyati arasdirilmig vo realizo
olunmayan imkanlar geyd olunmusdur.

Texniki (hardware) vasitalar-miixtalif tipli qurgular (mexaniki, elektromexaniki, elektron va s.)
olub, informasiya tohliikasizliyi problemlarini fiziki saviyyads iki moarhalods hall edir. Onlar ya
fiziki miidaxilonin qarsisin1 alirlar (1ci morholo) ya da ogor miidaxile artiq bas vermisso, molumatin
qgorunmasini tomin edir. (2-ci marhalo).

Birinci morhalo islori qifillar, signalizasiya sistemlori va s. vasitolor yerino yetirir. Ikinci mor-
halads iso sos-kily generatorlari, sobako siizgaclori, skan radiogebuledicilor vo ¢oxlu digor infor-
masiya s1zintisn1 qapadan va ya askar edon qurgulardan istifads edilir.

Texniki vasitolorin asagidaki tistiinliiklori vardir:

- onlarin etibarlilig

- subyektiv amillordon asili olmamasi,

- modifikasiya dayisikliklorina yiliksok davamliligi .

Nisbaton zaif cohatlorindon ise asagidakilart gostormak olar:

- modifikasiya dayisikliklorinin ¢otin aparilmasi

- nisbaton boyiik Olcii va ¢oki

- yiiksok doyari ....

Texnoloji soviyyads Informasiya-kommunikasiya sistemlorindo tohliikosizliyi tomin etmok
iclin hom "giizgili" serverlor , hom ikili sort disklor genis istifado olunur.

Etibarli fasilasiz enerji tominat1 informasiya tohliikasizliyinin vacib sartlorindondir. Garginliyin
koskin doyisilmolori yaddasin silinmosine, proqramlarin doyisilmesing, elektron kommunikativ
vasitalorin siradan ¢ixmasina sabob olur. Buna gors do miitlaq etibarli fasilosiz qida bloklarindan
istifado edilmalidir.

Kasilmaz enerji hom do informasiya itgisi olmadan qurgular1 sondiirmays imkan verir.
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Fiziki soviyyodo miihafizo vasitolorino osason klassik tohliikolora (icazaesiz kompyiiterin
arxasina ke¢mok, ekrandan molumati oxumagq, disklordon, floslordon vo sair yaddas kartlarindan
surat ¢ixarmaq vo s.) qarsi elo adi klassik iisullar (is yerinin lazimi gaydada toskili, agarla baglanan
bolmoalardan istifads va s.) aiddir.

Bir neco mogami nozordon gqagirmaq olmaz. Masalon, program saviyyasindo on miiasir vo
etibarli sayilan RSA sifrolomo {isulunun program iisulu ilo do sindirilmasi geyri miimkiindiir. (Hor
halda holalik belo hesab olunur) Ancaq son zamanlar bu sifrolomonin fiziki olaraq ¢ox asan
sindirilmast tisulu tapilmisdir. Buna hom do “akustik” iisul deyilir. Kompyuterds olan elektron
qurgular onlardan vahid vo sifirlarin keg¢diyi an 6zlorino moxsus forgli ses dalgalar1 yaradirlar.
Kompyuter RSA sifrolomasi vo ya oksina desifrolomo apararkon onun yaninda mikrofonun qoyul-
masl1 va saslorin yazilmasi kodlasdirma agarlarinin tapilmasi ticlin kifaystdir. Bels voziyyst kom-
pyiiterdon aral1 olan digor istonilon kommunikasiya vasitolorinde do miimkiindiir.

Personal kompyuterlorin, kommunikasiya vasitolorinin vo digor informasiya dastyicilarimn
layihalondirilmasinds son zamanlar tohliikali bir istigamat yaranmisdir. Tabii olaraq bu qurgularda biitiin
sazlama islori, is rejimlorinin secilmasi program tominatina havalo olunur. Aydindir ki, bununla bu
qurgulara xidmeti avtomatlasdirmagq , istifadacilorin isini asanlasdirmaq nezerdo tutulur. Is o yero golib
catmigdir ki, ovvallor disketlordo vo flogkartlarda olan yegano bir acar (yazmaga icazo veron agar)
gotlirilmiisdiir vo hazirda disketlor vo flogkartlar on ¢ox virus yayan qurgular siyahisindadirlar . Bunun
sobabini 0yronmok maraql olardi. Lakin dediyimiz kimi program tominati soviyyasinds tohliikasizliyin
tomini miiskiil mosalodir. Sadoco olaraq bu qurgularda elementar bir nego agar vo ditymolordon ibarot
iadraetmo pultu qoyulsa fiziki saviyyads tohliikosizliyi daha rahat tomin etmak olardi.

Qeyd etmoak lazimdir ki, giiclii elektromaqnit impulsu uzaq mosafodon maqnit dasiyicilarinda
olan moalumatlari mohv edir. Bundan qorunmagq ii¢iin movcud yiiksok texnoloji vasitolordon istifado
edilir. Bu vasitalor otraf miihitin 1100 ° C temperaturunda iki saata qodor islok voziyyatds gqalmagq,
fiziki asinmalara, giiclii elektromaqnit impulslarina davam gatirmok imkanlarina malikdirlar.

Nohayat kvant texnologiyalarinin vo qurgularmimn kommunikasiyada totbiqi barado son molumatlar.

Quantum Computing Institutunun aparici ekspertlori Brandon Higgins vo Thomas Dzheneveyn
yaxin golocak iigilin, global kvant rabito sobokasi haqqinda 6z fikirlorini toqdim etmislor. Onlarin
sOzlorino goro, qisa bir zamanda rabitods ¢cox genis imkanlar yaradacaq kommunikasiya vasitlolori
reallagmaqdadir. Molum oldugu kimi, kvant rabitosi, hor kvantin vaziyyatlorinin miixtolif istiqa-
matlore Otiiriilmoesing osaslanir. Son vaxtlar alimlorin diqgatini kvant kriptoqrafiyasi daha ¢ox colb
edir. Bu istigamatda , artiq shomiyyatli naticalor aldo olunmusdur .

Inkisafin bu morhoslasindos, kvant miidafiosi oan etibarli vo tohliikesiz hesab olunur vo bir ¢ox
sobaka texnologiyalarinin tohliikesizliyini tomin etmoys qadirdir.

Biitlin bunlar kriptoqrafiyada ayri-ayr1 fotonlarin xiisusiyyatlorinin totbiqi naticasinde miimkiin
olmusdur. Malumdur ki, har bir foton yalmiz iki voziyyatds-

ya polyariza (iifiiqi vo ya saquli) olunmus, ya da araliq (superpozitsiya) vaziyyetindo ola bilor.

Ogor informasiyani oxumaq magsadi ilo kvant elementinod (fotona) hor hansi istonilon bir tosir
gostorilorss onun vaziyyati ani olaraq doyisilir. Belsliklo sistemo miidaxils etmak cohdlori vaxtinda
askar olunur vo onun gabag: alinir. Bu iisuldan istifade kompyuter sabokolorinds indiys qodar go-
riinmomis tohliikasizlik imkanlar1 yaradir. Elo bu fakt hokiimatlori, banklari, kommersiya firma-
larin1 vo s. 6ziino colb edir. Halalik yeni sistemin totbigi bir ¢ox problemlarin hollini gozlayir. Ha-
zirda kvant kommunikasiyanin miimkiin oldugu masafs bir ne¢s yiiz kilometrdir.

Problemi hall etmak iiciin ekspertlor Brandon Higgins vo Thomas Dzheneveyn kvant kommu-
nikasiyan1 kosmik orbito ¢ixarmag: toklif edirlor, belo ki, havasiz miihitdo fotonlar daha boyiik
masafalors otiiriils bilor.
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Alimlor bels hesab edirlor ki, geostasionar orbitdos, bir ne¢o xiisusi siini peyklor yerlogdirmaoklo,
global kvant kommunikasiyani togkil etmok olar. 32000 km hiindiirliikdo olan peyklor, yeriistii
stansiyalar arasinda retranslyator olub min kilometrlorlo mosafado , tohliikasiz kvant sifrolomoni vo
etibarli olagoni tomin edocokdir.

Acar sozlar: tohliikssizlik, informasiya, insan faktorlari, aparat tominati.

ODOBIYYAT
1. http://www.kolomna-school7-ict.narod.ru/st30301.htm
2. http://zoom.cnews.ru/rnd/news/line/set_sputnikovoy kvantovoy svyazi oputaet zemlyu

P. M. Hckenoepos
NudopmanuonHas 6e30MacHOCTh NP KOMMYHHKAIMOHHBIX CPeICTBAX

PE3IOME

B crartee, paccmarpuBaroTcs, mpoOieMbl 0€30MaCHOCTH MPH XPaHEHHH, TIEPEadn U APYTUX ONEpaIHsX
¢ uadopmarmei.

HccnenoBanbl CyOBEKTHBHBIE W OOBEKTHBHBIE YrpO300TMACHBIE (AKTOPHI W METOABI OOeCTIeueHHs
MH(POPMAIMOHHOH O€30IaCHOCTH IMPOrPaMMHOT0 00ECTICUSHHS 1 Ha alapaTHOM ypoBHE. OTMEUEHBI HEKOTOPBIS
HCKYCCTBEHHO CO3/IaHHBIC TIPOOJIEMBI U OOJIBIIION 00beM Mpo0JIeM, CO3/IaHHbIC YEIOBEYSCKUM (haKTOPOM.

Knroueesnle cnosa: 6e30nmacHOCTh, WHPOpPMAIH, YeTIOBeUeCKHe PaKTOPBI, MPOrpaMMHOe oOecreueHue,
amnmapatHoe oOecreueHue.

Iskenderov R. M.
Information security in communications

SUMMARY
In this article are shown problems of safety during storage, transfer and other operations of information.
Investigated subjective and objective factors of dangerous of methods in information security software
and the hardware. There have been some problems and artificially created large amount of problems and by
the human factor.
Key words: security, information, human factor, software, hardware.

VIIK 621.855
T.U. Acnanoe, A.@.I'acvimos, Y.3.Umanoea
A3zepoéanioncanckuit Apxumexkmypno-CmpoumenvHnutii Ynueepcumem

O BJIMSIHUU AJIMA3HOT O BBITJIA’KUBAHUSA HA OCTATOYHBIE HANTPAKEHUSA

OcrtarouHble HaNpsHKEHUs, 00pa3yIoNIHecss B MOBEPXHOCTHOM CIIOE JIETallel MpU MeXaHW4ec-
KOH 00paboTKe, 0Ka3bIBaIOT OIpPENEIONIee BIUSHUE Ha UX HECYIyI0 cllocOOHOCTh. [ToaTomy mpu
IMPOCKTUPOBAHNUN TEXHOJOTHUYCCKUX IPOLECCOB HeO6XO)II/IMO HasHa4YaTb PCKUMBI YIIPOYHCHUA,
MO3BOJISAIOIINE TOJIYYUTh OJIATONPUSATHOE paclpesie]ieHue OCTaTOYHBIX HANpsHKEHUH M0 CEUYEHUI0
neranu. OHaKO MeXaHu3M (OPMHUPOBAHUS OCTATOUHBIX HAINPSDKEHUH elle Hel0CTaTOYHO M3YYeH.
3710 00BsICHSAETCSI MHOTOOOpa3ueM (akTOpPOB, BIUSAIOUIMX HA UX (OPMHUPOBAHUE: PEKUMOB BBITJIa-
KHUBaHUS, TEOMETPUH 00pa3IOB U JieTajiel, UCXOIHOTO HAPSXKEHHOTO COCTOSHUS TTOBEPXHOCTHOTO
Cl10s1, CTPYKTYpBL MaTepuaiia u Jp.
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[Tporiecc B3aUMOJCHCTBUSL YKa3aHHBIX (DAKTOPOB SIBJISETCS TOCTATOYHO CJOXKHBIM M YacTO
AKCIIEPUMEHTAIbHBIC JaHHBIC SBISIOTCS TPYAHOCOTIOCTABHMBIMHE, YYUTHIBAS ONPEACICHHYIO IIOT-
PEITHOCTh MEXaHHYECKUX METOI0B M3MEPEHHS OCTATOYHBIX HATIPSHKCHHN.

[Tpu anma3HOM BBITVIQ)KMBAaHUKA BOSHUKHOBEHHE OCTATOYHBIX HAINPSDKEHUN MPOUCXOIUT U3 — 32
TUIACTHYECKOW JedopMalii MOBEPXHOCTHBIX CJIOEB W TMPOTEKAMOMIMX TPH STOM TEIUIOBBIX MPO-
rieccoB. JledopMmarusi COmpoBOXKIACTCS B3aMMOCBS3aHHBIMU MIPOIIECCAMU CJIBUTA, TICPEOPUCHTAIINH,
IpoOJICHUEM COCTABISIONINX CTPYKTYPHI, YTO MIPUBOJNUT K YBEITUYCHUIO TUNIOTHOCTH TUCIOKAIINY.

BceneacTBrue 3HAYUTENHHOTO POCTA TUIOTHOCTH JMCIOKAIMHA MPOMCXOIUT HEKOTOPOE yBelrue-
HUE YACIBHOTO o0bema aedopmupyemoro cios. CTpeMIICHUIO TUTACTHYECKH J1e(hOPMUPOBAHHOTO
CJIOSI YBEJIMYHUTH CBOW 00BEM IPU aIMA3HOM BBITTAKUBAHUH MPEIISATCTBYIOT CJIOW MeTalia.

[lpu anMa3HOM BBITJIA)KMBAHWUU 3aKAJICHHBIX CTaleld ¢ MApTEHCUTHO — AyCTCHHTHOW CTPYK-
TYypOW OCTaTOYHBIM ayCTEHUT PACIONACTCS W IMPEBPAIIACTCS B MAPTEHCHT, YTO COIPOBOXKIACTCS
yBeIIM4YeHUEM o0beMa. Takum 00pa3oM, ajMa3HOE BHIMTAKUBAHHE CO3/]ACT B MOBEPXHOCTHOM CIIOC
JeTaliel COKUMAFOIINE OCTATOYHBIC HAMPSIKEHUS , & B TIyOWHE — YPaBHOBEITUBAIOIIUE UX PACTSATH-
BAIOIIME OCTATOYHBIC HAIPSHKCHHUS.

[Ipr anmMa3HOM BBINIAKUBAHUU CO CPEIHUMHU CKOPOCTSMH TIPOUCXOJUT HE3HAYUTEIbHBIH
HarpeB MOBEPXHOCTHOTO CIIOS, YTO MPAKTUYCCKH HE OKa3bIBACT BIMSHHS Ha (DOPMHpPOBAHHE OCTa-
TOYHBIX HampspkeHUH. OHAKO YBEIIMYCHUE CKOPOCTH BBITJIA)KUBAHUS MIPUBOIHUT K 3HAYUTEIHHOMY
HarpeBy MOBEPXHOCTHOTO ¢Jios [1], YTO MOXXKET M3MEHUTh XapakTep S0Pl OCTATOYHBIX HAIPS-
KCHUU Yy TOBEpXHOCTH. HarpeB BBI3BIBACT paCHIMPEHHE MOBEPXHOCTHOIO CIIOS, a MOCIEAYHOIIee
OXJIaXJICHUE TIPUBOJUT K YMCHBIICHHIO €r0 JIJIMHBI, XOTS 3TOMY HPEMSATCTBYIOT PACIIOIOKEHHBIE
HUKE XOJIOAHBIE CIOM. Takoe B3auMOJICHCTBHE CIIOEB METalia JOJDKHBI COTPOBOXKIATHCS YMEHB-
IICHAEM YPOBHS CKUMAIONINX OCTATOYHBIX HAMPSHKCHHUHA y TTOBEPXHOCTH, BO3HUKAIOIIUX 32 CYET
neuctBus nedopmarmoHHoro gakropa.

JIist  yCTaHOBIICHUSI XapaKTepa W BEIWYMHBI OCTATOYHBIX HAIMPSHKCHHUN ITOCIIe aIMa3HOTro
BBITJIQ)KMBAHMS M UX PACTIPE/ICIICHHUS 110 TIIyOWHE MMOBEPXHOCTHOTO CJIOS IMTPOBEICHBI UCCIICIOBAHHUS
Ha oOpasnax u3 craneit BCt3cm, 10I2C1, 15XT2CM®P u 12I'H2M®DALO.

Ha puc.] moka3aHbl MIOPBI OCEBBIX OCTATOYHBIX HAMPSHKEHUIH B MMOBEPXHOCTHOM CIIO€ UCCIIE-
JTYEMBIX CTaJIeH mociie NUTH(OBaHUS U AIMA3HOTO BHITJIAXKHUBAHUS IO ONITUMAIILHBIMU PEXKUMaMH.
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Puc.1. Pacnpeoenenue 0cesblx 0CHamouHbIX HARPANCCHUT RO 2/IYOUHE HOGEPXHOCHHO20 C05L:
1-4 -nocne winughosanusn; 5-8 -nocne evicnancusanusn; 1,5-BCm3cn;
2,6-10I2C1; 3,7-15XI'2CM®P; 4,8-12 H2M DAIO

92



Mexanika Elmi asorlor

Kak BUIIHO M3 KpUBBIX MpU HUTM(OBAHUU B MOBEPXHOCTHOM cJI0s1 00pa3ioB u3 craneid BCt3cn
n 10I"2C1 o6pa3yroTcs OCEeBbIE CHKHMAIOIINE OCTATOYHBIC HampspkeHWsi BenuduHoW g0 100-120
MIIa, xotoprie Ha rmyoune 10-20 Mkm B pactaruBaromue BenuunHon no 200 MITa. B mosepx-
HOCTHOM cyioe 00pa3ioB u3 ctanu 15XI'2CM®P u 12I'H2ZM®AI) o6pa3yroTcs TOIBKO pacTsATH-
BaIOIIME HAPSKEHUSI.

[Tocne anMa3HOTO BBITJIAKMBAHUS B OTIMYME OT NUIM(OBAHHUS B IOBEPXHOCTHOM clioe 00pas-
IIOB U3 BCEX MCCIIEAYEMbIX CTajell 00pa3yroTcs CKMMAIOIINE OCTaTOYHbIE HANpshKeHHs. Bennunna
OCEBBIX OCTATOYHBIX HANPSHKEHUU B pe3yabTare BhirmaxkuBanus pocturaer 8§00-1100 MIla. O6pa-
30BaHUE TaKUX HAIIPSHKEHUN MTOJIOKUTENBHO BIMSET HA IKCIUTyaTallMOHHBIE CBOICTBA JI€TaJIEH.

TaHreHuuanbHbIE OCTATOYHBIC HAMPSHKEHHS O M IMOCIE aJMa3HOTO BbITTIAXKUBAHUS, OMpese-
JieHHble Ha KoJplax u3 craieid BCr3cn, 10I2C1, 15XT2CM®P u 12I'H2ZM®ALIO npusenensl Ha
puc. 2.
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Puc. 2. Pacnpedenenue manzeHyuanbHbIX OCHIAMOYHBIX HANPANCEHUT NO 211yOUHE NOBEPXHOCHIHO20 C0:
1- 4-nocne winughosanusn; 5-8 -nocne evienaxcueanusn; 1,5- BCm3cn; 2,6- 10I'2C1; 3,7- 15XI2CM@P;
4,8- 12 H2M D AIO

Kak BHIHO M3 2MIOP OCTATOYHBIX HAMpPSDKEHUH, B MOBEPXHOCTHOM CJIO€ IIITH(OBAHHBIX 00-
pasioB o0pa3yroTcs pacTaruBaromie HanpshkeHus BenuuuHoi 200-500 MIla, oka3piBaroiue oTpu-
1IaTEeTFHOTO BIMSHUS Ha SKCIUTyaTallMOHHBIE CBOMCTBA AeTaniel. [lociie anmMa3HOro BhITIIaKUBaHUS
9TH PaCTATHBAIONINE OCTATOYHBIE HANPSHKEHUS MEPEXOAT B CKUMAOIINE, BETMYMHA KOTOPHIX Ha
rryoune 90-120 mxm goxoaut o 600-800 MIla. CrnemyeT OTMETUTD, UTO MaKCUMAJIbHAS BETUYMHA
TaHTE€HIIUATBHBIX OCTATOYHBIX HAIPSOHKEHUH HAXOJWTCS HE Ha IMOBEPXHOCTH oO0OpasloB, a Ha
HEKOTOPOM YAaJICHUH OT HEeE.

OTHOCUTENBHO YMEHBIIEHUS TAHT€HIUAIBHBIX OCTATOYHBIX HANPSHKEHUH Y MOBEPXHOCTU MPHU
00paboTKe MOBEPXHOCTHBIM ITUTACTUYECKUM J1e(DOPMHUPOBAHUS CYIIECTBYET pa3HbIE MHEHHUS.

B pabote [2] Hanuune cnafa HampspKeHUU oOBsCHSETCS cxeMoil nedopmariuu. [Ipyu KOHTaKT-
HOHM cxeme jaedopManuu, Korja MaKCUMyM TaHT€HIIMAJIBLHBIX HAMPSIKCHUNH HAXOMUTCS Ha HEKOTO-
poii riyOrHe, BeIMYMHA OCTaTOYHBIX HANPsDKEHUN Ha MOBEPXHOCTU JOJKHA yMeHbliaThes. [lepe-
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X0JI K KOHTAaKTHO — CIBUTOBOW CXeMe IUIACTHYECKOW nedopManuu, Korjaa Hapsay ¢ paguaibHOU
CWJIOW HauuMHaeT AEHCTBOBATh M CABMIalollas, NMPUBOJUT K YMEHBIIECHUIO TIyOMHBI 3ajleraHus
MaKCHMAaJIbHBIX OCTaTOYHBIX HANPSHKEHUM U K YMEHBIICHHUIO CIIaJIe HANIPSHKCHUH Ha TIOBEPXHOCTH.

ABTOpBI paboTHI [3] OOBSCHAIOT YMEHBIIEHUE TAaHI'€HIMAIBHBIX OCTATOYHBIX HAIPSDKEHUH Ha
IIOBEPXHOCTU HarpeBOM TOHKOI'O IIOBEPXHOCTHOIO CJI0sI B IIpoliecce 1e(hOpMUPOBAHMSL.

B 3aBucHMOCTH OT KOHTaKTHBIX YCIIOBHH 00paOoOTKa, a TakKe B 3aBUCHUMOCTH OT CBOWCTBA
MaTepuaia J1eopMalMOHHbIE HAMTPSHKEHHSI MOTYT (DOPMUPOBATHCA C MAKCHMOM KaK Ha MOBEPXHOC-
TH, TaK U B ri1yOuHe cios. [TockonbKy yBennmueHne o0beMa MPOUCXOIUT B IIIACTUYECKU IePOpMU-
pOBaHHOMW 30HE, Ae(hOpMAIMOHHBIE HANPSHKEHHUS JOJDKHBI COOTBETCTBOBATH TOJIIIMHE 3TOW 30HE.
CrnenoBarenbHO, BCE IapaMeTpsl BBITTIA)KUBAHKE, ONPEACIAIOIUE YIPOYHEHHUE CIIOS, OKA3BIBAIOT
BIIMSIHME ¥ Ha (POPMHPOBAHUE OCTATOUHBIX HAIPSKCHUH.

Obpa3syromeecs mpu o0padOTKe TEMI0 MPOU3BOJUT MIHOBEHHBIH M HEpaBHOMEpPHBIM Harpes
JIOKaJbHOrO ouara fedopmanuu. HepaBHOMEpHOCTE pacnpeneneHus TeMiepaTypsl o 1epopMHUpo-
BaHHOMY CJIOIO BBI3bIBAE€T HEPABHOMEPHBIE O0BEMHBIE U3MEHEHMS, A CIEA0BATENbHO, U TIOSBIICHUE
BHYTPEHHUX HaINpspKeHUH. Tak Kak Jiexalllde HUXKE XOJIOJHBIE CJIOU MPENATCTBYIOT PacCHIMPEHUIO
BEPXHEr0 HArpeToro cjosi, TO B HEM BO3HHUKAIOT CKUMarolue HanpspkeHus. OHU CKIIaIbIBAIOTCS €
HaNpPsLKEHUSMHU OT Je(pOpMaMi U MOTYT JIOCTUTaTh BBICOKUX 3HAUEHUH.

Mexanusm (GOpMHPOBAHUS OCTATOYHBIX HANPSDKEHUH CleqyeT paccMaTpuBaTh Kak HpPUOIIHU-
KEHHYIO CXEMY B3auMOJCHCTBUS Ae(OPMAIIMOHHBIX M TEIUIOBBIX MPOLECCOB, MPOUCXOASIIUX TPU
QJIMa3HOM BBITTIQ)KMBaHUM. [Ipy BBIMIaXKMBAHMM KaKIbld Y4aCTOK IOBEPXHOCTHOIO CJIOSI IOJ-
BEpraeTcs MHOTOKPAaTHOMY Je(OpPMHUPOBAHUIO, IPUBOJIAIIEMY BCSKHI pa3 K JOMOJHUTEIbHOMY YII-
POUHEHHUIO W NOBBILICHUIO TeMIepaTypbl. B pesynbrare 3TOro BEIMYMHBI U TpagueHT aedop-
MalMOHHBIX HANpPSDKEHUN MpeTeprieBatoT n3MeHeHus. IlockoibKy mpu oOpaboTKe ¢ MpOI0JIbHON
1ojiayeil MoBTOpHbIE AePOopMaIK IPOUCXOAST IIIaBHBIM 00pa30M 3a CUET IUIACTUYECKOTO TEUEHUS
MeTajljla B OCEBOM HAlpaBJI€HUH, TO OCEBbIE OCTATOYHbIE HANPSKEHUS, BbI3BAaHHbIE COOCTBEHHO
iacTuyecKoi nedopmariueit, popMupyeTcst ¢ MAaKCUMOM Ha IMOBEPXHOCTH [3].

[Tpu 06paboTke HMIMHIPUYECKHX MOBEPXHOCTEH Tekylied ouar aedopManuu MpeacTaBiseT
cO0O0H YacTh ITUIICOUIA C MAJION OCBIO, PACMOI0KEHHOM B HAlPaBJICHUH JIBUKEHHUS HHCTPYMEHTA.
CrenoBarenbHO, B 3TOM HallpaBJIEHUH 00pa3yroleecs TEIo JOKaIU3yeTcsl B MEHbIIEM 00beMe 10
CPaBHEHHIO C OCEBBIM HalpaBlieHuEM. ECTECTBEHHO, YTO M HAarpeB TOHKOI'O BEPXHETO CJIOS B 3TOM
ciry4ae OyJeT 3HaYUTEIbHO BBIIIE.

Kpome Toro, Macca X0JI0HOM CEpALIEBUHBI BAJIMKa CPABHUTEIBHO OOJIbIIIE, YEM €ro Harperas
Macca, YTO IIOBBIIIAET TeMIepaTypHbIi TpaaueHT. [loaTomy mpu BbINIaXXKUBaHUU Hauboisee
BEPOSATHBIM SIBJISIETCS CABUT MaKCUMyMa TaHT€HLHUAIbHBIX OCTATOYHBIX HANPSDKEHUHN B I1yOb JeTa-
JI1 1 HEKOTOPOE CHUKEHHUE UX Y TIOBEPXHOCTH [4].

BaxHO!l XapaKTEpUCTUKOW HAINpPSHKEHHOTO COCTOSIHUSL IIOBEPXHOCTHOIO CJOS  SIBIISIETCA
IPaJUEHT OCTAaTOYHBIX HANpSHKEHUI B NMOBEPXHOCTHOM cioe. M3BECTHO, 4TO B TOHKOM IIOBEpX-
HOCTHOM CJI0€ Tociie HITU(OBaHus 00pa3yeTcs 3HAYMTEIbHbIN mepenaj HanpsbkeHui. B otinune
0T 3TOro oOpa3zyromuecs Mocjiae aiMa3HOrO BBHIMVIAXKUBAHUS OCTATOYHBIE HANPSDKEHUS IJIABHO U3-
MEHSI0TCA M0 MTYOMHE YIPOYHEHHOTo ciios (cM. puc. 1).

TakuMm 00pa3zom, MPOBEACHHbBIE SKCIEPUMEHTAIbHBIE UCCIIEOBAHUS MOKA3bIBAIOT, YTO UMEIO-
IIMecs] PacTATHBAIOIIME OCTATOYHbIE HANpSHKEHUS B IOBEPXHOCTHOM CJ0O€ HUIM(OBAHHBIX
obpaszio BCt3cm, 10I2C1, 15XT2CM®P u 12I'H2ZM®AIO mnocnie anmMa3HOTO BBITJIXKUBAHUS
MIEPEXOAT B CXKMMAIOIINE, BEIMUMHE KOTOPbIX focturaet 1o 600-1100 MIla.

Knrouesvie cnoga: crpoutenbHas CTalb, aIMa3HOE BBIMVIAKMBAHUE, YIIPOUHEHHUE, OCTATOYHBIE
HaIpsHKEHUs
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T.1.Aslanov, A.F.Qasimov, U.Z.Imanova
Almazla hamarlamanin qahq garginliklaring tasiri haqqinda

XULASO9

Moaqalads almazla hamarlama prosesinin BCt3cm, 10I2C1, 15XI'2CM®P vo 12I'H2M®AIO markali
ingaat poladlarinda yaranan qaliq gorginliklarins tasiri Oyronilmisdir.

Miioyyon edilmisdir ki, pardaglama prosesinden forqli olaraq almazla hamarlama naticasinds tadqiq
olunan niimunolords sixici gorginliklor yaranir. Dartict gorginliklordon forgli olaraq sixicit gorginliklor
poladin istismar xassolorino miisbat tasir gostarir va belo gorginliklorin maksimal qiymati sothdon 40-120
mkm dorinlikds yerlosir.

Aparilmis eksperimental todqiqatlar gostorir ki, almazla hamarlamadan sonra BCr3cm, 10I2Cl1,
ISXT2CM®P vo 12I'H2M®AI poladlarindan hazirlanmis niimunslorin sothindo sixic1 goerginliklorin
giymati 600-1100 Mpa hoddinds yerlosir.

Acar sozlar: ingaat poladi, almazla hamarlama, méhkomlondirme, qaliq gorginliklari

T.I.Aslanov, A.F.Qasimov, U.Z.Imanova
About the effect of scale tension of diamond smoothing

SUMMARY

In this article is investigated the effect of scale tension of diamond smoothing (DS) processes on
construction steel of models BCt3cn, 10I'2C1, 15XI"2CM®P and 12I'H2M®AIO.

It has been analyzed that, unlike the process of polishing, there is a squeezing tension on the patterns
that are investigated in the process of diamond smoothing. Squeezing tension in contradistinction to strain
tension affects positively on the exploitation properties and the maximum rate of such tensions is settled in
the depth of 40-120 mkm under surface.

The experimental researches indicate that the rate of squeezing tensions is settled 600-1100 MPa extent
on the surface of patterns that are made of steel of models BCr3cm, 10I2C1, 15XI2CM®P and
12I'H2M®AIO after the process of diamond smoothing (DS).

Key words: construction steel, diamond smoothing, consolidation, scale tension
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BETONUN SIXILMADA TAM DIAQRAMININ TOTBIQI ILO DEFORMASIYA MODELI
OSASINDA DUZBUCAQLI EN K9SIKLI DOMIRBETON ELEMENTLOR UCUN
“MOMENT-OYRILIK” DIAQRAMININ QURULMA METODIKASI

Moaqalada deformasiya modeli asasinda betonun sixilmada tam diagraminmin totbiqi ilo diizbu-
caqll en kasikli domirbeton elementlorin iigiin “moment-ayrilik” diagramimin qurulma metodikast
islanmisdir. Islanmis metodika yiiklomanin ixtiyari saviyyasi kasikda formalasan gorginlikli deforma-
siya halint da tayin etmaya imkan verir.

Giris. Sonuncu on illiklerds tebirbeton konstruksiyalarin hesablanma nazariyyassinde material-
larin real geyri-xotti deformasiya diaqramlarinin vo domirbeton konstruksiyalar ti¢iin deformasiya
modelinin totbiqi ilo hesablama metodikalarinin islonmasi istiqgamatinds intensiv todqiqatlar aparilir.
Materiallarin mohkomlik ehtiyatindan maksimum doracads istifads etmok vo gorginlikli deforma-
siya hal1 haqqinda miifossal molumata malik olmaq magsadilo betonun sixilmada tam diaqraminin
totbiq olunmasi tolab olunur. Maqalada bels diagramlardan birinin totbiqi ilo mithondislors yaxsi ta-
nis olan ononavi hesablama alqoritmine gatirilmis metodika islonmis osasinda domirbeton konstruk-
siyalarin yerdoyigsmolarinin toyininde miihiim rol oynayan “moment-oyrilik” diagraminin qurulma
metodikas1 sorh olunmus vo adadi eksperimentlarls onun effektivliyi gostorilmisdir.

Professor V.D.Visnevetskiy [1] torafindon betonun sixilmada deformasiya diaqrami ti¢lin asagi-
dak1 eksponensial asililiq toklif olunmusgdur:

O‘b—kaj_bexp(i(:j_bj J
R R

"k
, @)

Domirbeton element iiciin miistovi kasiklor hipotezini [2,3,4,5] qobul edaorok kosik iizro defor-
masiyanin doyismasini konar sixilan lifdo deformasiyanin qiymati ilo

larey)
g, =—" X+z——

ifado edorok betonda yaranan sixici gorginliyin payina diigon normal qiivvo vo moment {i¢iin
yaza bilarik ki,

)

Burada
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ifadolori ilo toyin olunan Olgiisiiz omsallardir vo betonun hor bir sinfi {iciin ovvalcodon

%

cadvallasdirila bilar va cadvallasdirilmisdir, bu ifadalords e,
Kasiyin miivazinat tonlikloring asason

N,+N,=0 M, +M =M 13

Bundan basqa fiziki axma meydancasi olan armaturlar {i¢iin miistovi kosiklor hipotezi asasinda
sixilan vo dartilan zonalardaki armaturlarda yaranan gorginlikler iiciin yaza bilorik ki,

E-5 P gy, | 5P (v ar)|< el oldugda
' X X
o
R g, f (x—d')|> &, oldugda
X (14)
E. - T (x—h+a); M-(x—h+as) <eg, oldugda
o, * *
R'; & p (x—h+a)|>e, oldugda
X (15)
Onda armatur millorinin payina diigon normal qiivve vo moment ti¢iin aliriq ki,
! / h 4 h
N,=o0,-Al+0,-A Vo M=o, 4 -[E—axj—oz_ A .(E_asj (16)

Alinmis (9), (10), (13), (14), (15) vo (16) barabarliklori diizbucaqli en kosikli domirbeton
elementin oyilmads gorginlikli deformasiya halinin todqiqinin osas geyri xotti halledici tonliklor
sistemidir. Alinmis sistem geyri xatti oldugundan onun hallinin qurulmasi geyri miimkiin olur. Osas
moqgsad baxilan element ii¢lin “moment-oyrilik” diagraminin qurulmasi oldugundan asagida sorh
olunan adadi hall alqoritmi toklif olunur. Betonun biitiin siniflori liclin miiasir todqiqatlara osason

0<B<175

knar sixilan lifdo deformasiyanin soviyyasi oldugundan bu parametri miioyyon addimla

artirararaq hor bir gobul olunmus bu parametrin qiymatinds (9) vo (10) borabarlikloring asason N,

\E) M, komiyyatlori birqiymatli olaraq toyin olunurlar. Bundan basqa p parametrinin verilmis

gqiymatinds ~ s vo s gorginlori kosiyin sixilan hissasinin hiindiirliiyliniin funksiyasina g¢evrilirlor.
Buna gors do (13)-o daxil olan birinci barabarlik ¥ komiyyatine nazoran qgeyri xatti tonlik olur. Bu

tonliyi molum riyazi tisullarla hall edorok p parametrinin hor bir gobul olunmus qiymati {igiin gor-

ginlikli deformasiya halin1 xarakterizo edon biitiin parametrlori hesablamig oluruq. Miistovi kosiklor
— IB &

hipotezi asasinda kasiyin ayriliyi X (17) kimi, kasiyin gobul etdiyi ayici moment isa (13)-o

daxil olan ikinci barabarlikls toyin olunur. Belolikla, kasiyin konar sixilan lifinds deformasiyanin

har bir gobul olunmus qiymati iiciin (7( ’ M) ciitlilyi olde olunmus olur ki, buna da asason “mo-
ment - oyrilik” diagram1 qurulur. Turbo Paskal ABC alqoritmik dilindo sorh olunmus hesablama
alqoritmini realiza edon proqram modulu qurulmus vo onun da asasinda adadi misallara baxilmigdir.

Misal. Olgiilori bxh=40x60 sm olan diizbucaqli element dartilan zonada 4028 A400 sinifli

— 2
armaturla armirlonmis (As =0,002463 m

(Rh =195 Mpa,Eb =34500 MPa). Verilmis kasik ticiin “moment - oyrilik” diagramm quraq. Tartib
olunmus program modulu asasinda alinmig naticalors asason sok.1- do “moment-oyrilik” diagramlart,

, mihafizo qatimn alnhgt a, =35 sm ), beton B35
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Sok.1. Moment-ayrilik diaqgrama.

sok.2-do kosiyin sixilan hissesinin hiindiirliiyiiniin kosiyin konar sixilan lifinde deformasiyanin
soviyyosindon asili olaraq doyismosi vo sok.3-do dartilan zonadaki armaturda konar sixilan lifds
deformasiyaninin soviyyasindon asili olaraq gorginliyin doyigmasi verilmisdir. Miiqayisa ii¢lin sixi-

lan zonada slavs olaraq 428 A400 sinifli armaturla armirlonmis hala da baxilmigdir. Qurulmus

diagramdan goriiniir ki, baxmayaraq ki, beton li¢clin tam diaqramdan istifads olunur “moment-
oyrilik” diagrami1 Prandtl diagrami formasinda alinir.
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Sak.2 Kasiyin sixilan hissasinin hiindiirliiyiiniin kanar sixilan lifda
deformasiyanin saviyyasindan asililigi.
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Sak.3. Dartilan zonadaki armaturda kanar sixilan lifds deformasiyaninin saviyyasindon
astli olaraq garginliyin dayismasi.
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Natica
Diizbucaglt en kasikli domirbeton ayilon elementlor ii¢iin deformasiya modeli asasinda beton
iiclin tam diaqramin totbiqi ilo “moment-oyrilik” diagraminin qurulma metodikasi1 islonmisdir.
Acar sozlar: domirbeton, deformasiya modeli, moment, oyrilik,diagram, gorginlik, deformasiya.
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Metonnka nocTpoeHusi AuarpaMmmsbl «MoMeHT-KPpUBH3HA» 1JIs1 IPSMOYI0JIbLHOIO CeYeHH s
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PE3IOME
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M. A.Hadzhiyev, GA.Khalilov, EM.Guliyev, M.GMardanov

Methodic of “moment-curve” diagram construktion for reinforced concrete elements with
rectangular cut and full concrete deformation diagram on compression and tension armature.

SUMMARY
New methodic have developed “moment-curve” diagram construktion for reinforced concrete elements
with rectangular cut and full concrete deformation diagram on compression and tension armature.
Key words: reinforced concrete, deformation model, the moment curvature, diagram, stress, strain.
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DAXILIi YANMA MUHORRIKLORINDO SiLINDRLOR BLOKUNA
QOYULAN TOLOBLOR

Silindrlor bloku daxili yanma miiharriklorinin asas vo baza hissasi sayilir. Isci prosesdo daha
cox yiiklonmoya moruz qalan silindrlar bloku tizorinde miiharrikin asas mexanizm va diiyiinlori yer-
logir. Onun tizorino blokun bashgi, aqreqatlar, siirat doyison qutu baglanir, igorisinds iso ¢arxqolu-
slirgiiqolu mexanizminin elementlari yerlagdirilir. Aydindir ki, bu diiyiinlerin hor biri yiiklonmalora
moruz qalir, demali silindrlor blokuna qiymati vo istigamati doyison boyiik qiivvaler tosir gostarir.
Ona goro do silindrlor blokunun hazirlanmasinda miihiim toloblor nozords tutulur: o yiiksok
keyfiyyatli materialdan hazirlanmali va yiiksok doqiqliys malik dozgahlarda emal olunmalidir. La-
kin yiiksok mohkomliyin aldo olunmasi blokun ¢okisinin artmasi ilo miisahids olunur. Blokun divar-
lar1 no godar galin olarsa sortliyi bir o godar artir, naticads silindrlor blokunun vo masinin da ¢okisi
artir. Istifado olunan materialin qiymaotini nazars alsaq ¢okilon xarclorin no godar yiiksok olacagi
aydinlagar. Ogor har blokda 100 qr. materiala gonast olunarsa boyiik seriya ilo istehsal olunan
avtomobil vo traktorlarda yiiz min tonlarla metala qonast olunmus olardi.

Eyni zamanda nozoro almaq lazimdir ki, avtomobil vo traktorlarda osas sos monbayi isloyon
miihorrikdir. Silindrlor blokunun {izorina diison vozifslordon biri do bu soslori azaldaraq minimuma
endirmakdir. Sadalanan biitiin toloblorin hamisinin eyni vaxtda yerinog yetirmasi asan masols deyil, lakin
miiasir avtomobil vo traktorlar {iglin ¢ox vacib sortlordondir. Buna goéra dos silindrlor bloku bir ¢oxlarmin
hesab etdiyi kimi metal parcasi deyil, miirokkab konstruksiyaya malik giymatli hissadir (sokil 1).

Silindrlar bloku asasan legirlayici elementlor alave olunmus perlitli boz guqundan t6kms ils ha-
zirlanir, son dévrlords iso silindrlor bloku aliiminium orintisindon tokiiliir. {1} Yiik avtomobillorin-
do vo traktorlarda ¢uqundan, minik avtomobillorinds iso aliiminium vo magnezium orintilorindon
hazirlanmais silindrlor blokundan istifads olunur. Yiiksok forsaj rejiminds isloyon idman avtomobil-
lorindo hal-hazirda kombino olunmus materialdan hazirlanan bloklar totbiq olunur. Silindrlor
blokunun daxili hissosi aliiminium orintisindon tokiiliir, soyuducu kdynoklar yerloson xarici hissasi
159 magnezium arintisindon hazirlanir.

Sakil 1. Silindrlor blokunun iimumi gériiniigii: V sokilli (a) va bircargali (b)

Aliiminium orintisindon vo kombino olunmus materialdan hazirlanan silindrlor bloku miihorri-
kin ¢okisinin xeyli doracade azaldilmasina sobab olur ki, bu da idman avtomobillorinde miihiim
ohomiyyat kosb edir. Miirokkob konstruksiyaya malik silindrlor bloku yiiksok tozyiq altinda tokiiliir
ki, bu da bircins doqiq formanin alinmasini tomin edir.
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Kombino olunmus meterialdan hazirlanmis silindrlor bloku daha miirokkeb iisulla tokiiliir.
Ovvoalca daxili hisso aliiminium oarintisindon yiiksok tomizliklo tozyiqlo tokiiliir, bundan sonra xarici
hisso maqgnezium orintisindon tokiilir. Kombino olunmus materialdan silindrlor blokunun hazir-
lanma texnologiyasi ¢ox miirokkob vo masuliyyatlidir, ona gore do bu tip konstruksiya cox bahali,
bdyiik seriya ilo buraxilmayan avtomobillords totbiq olunur. Cuqun bloklar daha boyiik yiiklonmao-
lora doziir, yliksok qizmalara dayaniglidir vo kigik istilik tutumuna malikdir. Cuqunun istilik tutumu
miihorrikin qisa miiddotds isci temperatura qodor qizmasini tomin edir.

Son dovrlar silindrlar blokunun konstruksiyasinda yenilik edilorok tam aliiminium arintili blok-
larin hazirlanmasina diqqgat ¢okilir. Bu tip bloklarda arintinin torkibinde silisiumum miqdart 18-20
% -3 godor artirilmisdir. Orintinin kimyavi torkibinin doyisdirilmasi silindrin sothinds nazik sili-
sium tobagasinin yaranmasina sabab olur ki, porsen-silindr ciitliiyiiniin siirtiinmads is gabiliyyatinin
normal olmasi iigiin porsenin sothino xiisusi tobago ¢okilir. Noticodo ¢ox bahali konstruksiya alinir
va bu tip silindrlor blokundan taninmis Mercedes V8, V12, Audi V8, BMW V12, Porsche L4, V8
va s. markal1 avtomobillards istifads olunur. {4}

Silindrlor blokunun porsen horokot edon hissalori yeyilmoyo davamli materialdan hazirlanmalidir
ki, naticodo miihorrikin uzunomiirliilityti artsin. Bu maogsadlo silindrlor bloku xiisusi goliblords t6-
kiildiikdon sonra siini kohnalmays ugradilir vo silindr yuvalarina taxma gilizlor yerlosdirilir (sakil 2).

Sakil 2. Blokda gilizlorin yerlasdirilmasi
Silindrler blokunu hazirlayarkon gilizlorin yerlosdirilma tisulu nozors alinir. Qurasdirilmasina
goro gilizlor “ quru ” vo “ yas ” olmaqla iki qrupa boliiniirlor. Yags gilizlorde soyuducu maye birba-
sa gilizin xarici divart ils tomasda olur, quru gilizlords iso maye ils gilizin tomas1 yoxdur (sokil 3).

= 21 7N

S - Ba

a) b) ©) d) e)
Sakil 3. Taxma gilizlorin novlari: quru (a,b) va yas (c,d,e)
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“Yas” gilizlor sads tisulla quragdirilir va asanliqla taxilib ¢ixarila bilir. “Quru” gilizlor silindir-
lor blokunda iki iisulla yerlosdirilir : ilkin termiki emalla vo soyuq preslomo ilo. Birinci halda giliz
50-80 mkm gorilmo ilo, hissalorin temperatur forqlori tomin olunmaqla yerlosdirilir. Silindrlor
bloku 120-150° C temperatura qodor qizdirilir, istiliyin blokdan borabor paylanmasi iiciin 15-20
doqiqo saxlanilir vo maye azot i¢arisindo soyudulmus giliz bloka yerlosdirilir. Temperaturlar bora-
borlosdikdo giliz blokda torpanmoz kip oturmus olur. {2} Soyudulmus gilizdon maye kondensatini
konarlasdirmaq tli¢iin o xiisusi torkibs malik madds ilo emal olunur. Silindrlor gilizlondikdon sonra
porsenin Olgiisiine uygun xoninglonir. Eyni zamanda gilizin blokda yerlosdirilmasindon sonra
yaranan defektlor (ellipslik, konusluq, ¢allokvarilik vo s.) aradan qaldirilir. Gilizin is¢i sothino 20-
60° bucaq altinda vo 0,01 mm dorinlikdo tor soklindo xiisusi forma verilir, bu iso 6z névbasindo
silindrin sothinds yaglayicit materialin yaxsi ilisib qalmasi vo porsen-silindr ciitlityiiniin yeyilmasi-
nin azalmasina sobob olur. Taxma gilizlorin emalinda son morhals - fircalamadir. Bu zaman xo-
ninqloms omoliyyatindan sonra yaranan tor sobokaosindoki iti ¢ixintilar (tiliskolor) aradan qaldirilir.
Bu amoliyyat silisium-katbidlo hopdurulmus neylon firga ils yerino yetirilir. {3}

Acar sozlar: miihorrik, silindrlor bloku, giliz, cuqun, aliiminium orintisi.
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A.D.I'acvimos, T.H.Acnanoe
TpeboBanns Kk 0JIOKY IMJIMHIPOB JABUraTe e BHYTPEHHEr0 CrOpaHus

PE3IOME
BoK IIITHHAPOR SBISETCS OCHOBHOW M 0A30BOM JETATBIO JIBHraTe sl BHYTPEHHETO CrOPaHMs, HA HETO
MPUXOANTCS OCHOBHAS YaCTh HAIPY3KH M BHEM Pa3MENIAOTCsS OCHOBHBIE Y37 M MEXaHHU3MBI. [10aTOMY K
OJI0KY ITUITHHIPOB MPEABSBISIOT XKECTKHE TPEOOBaHHS, €r0 MPOU3BOIAT U3 MAaTEPHAIOB BHICOKOTO Ka4eCTBa
1 00pabaThIBaIOT Ha CIEIUABHBIX BEICOKOTOYHBIX CTAHKAX.
Knioueevie coea: neurarteis, 610K IUJIMHAPOB, THIb3a, YYTYH, A TFOMUHHEBBIN CILIAB.

A.F.Gasimov, T.1.Aslanov
The requirements for the cylinder block internal combustion engines

SUMMARY
The cylinder block is the basic and the basic details of the internal combustion engine, it accounts for
the bulk of the load placed main components and mechanisms. Therefore, the cylinder block impose
stringent requirements, it is made from high-quality materials and treated in special high-precision
machining.
Key words: engine, block cylinder, cast iron, aluminum alloy.
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MUTOROQQI KIMYOVi VO QALVANIK ORTUKLORIN MASINLARIN
ISTEHSALINDA, TOMIRINDO TOTBIQIi

Moagalada masingayirmada, tomir miiassisalorinda va servisda xromlama, elektrolitik domirla-
ma va kimyavi nikelloma tisullart ilo yeyilmaya davamli va qoruyucu-dekorativ ortiik amalo gatiran
elektrolitlora baxilir.

Maginlarin istehsalinda vo tomirinds elektrolitik ortiiklor xiisusi yeri tutur. Bu ortiiklor hissalo-
rin ie31 sathlorinin yeyilmoys qarst davamliliginin yiiksaldilma-sinin vo yeyilmie hissalarin barpasi-
nin asas metodlarindan biridir. Qalvanik oOrtiiklordon elektrolitik xromlama, elektrolitik domirloma
vo kimyovi nikelloma-nin magingayirma vo tomir istehsalinda tatbiqi miisbot naticalor verir. Gosto-
rilon barpa metodlarindan biri olan elektrolitik xromlamadan sonayenin vo masinga-yirmanin bir
cox saholorinds genie istifado olunmasi daha moagsadsuygun olardi. Lakin, bu metodun mohsuldar-
liginin asag1 olmasi, boylik amok sarflori va iri is-tehsalat saholori tolob etmasi onlarin tatbiqini bir
godar mohdudlaedirir.

Xromlama prosesinin intensivloedirilmasinin i3 tisulu mévcuddur:

I-yeni elektrolitlorin tatbiqi;

II-prosesin avtomatlagdirilmasi vo mexanikloedirilmosi;

II1-harokat edan elektrolitlorde xromlama.

Elektrolizli xromlama yiiksok temperaturda vo yiiksok coroyan sixlifinda yeri-no yetirildiyi
liciin elektrolit buxarlanaraq, torkibindoki xrom anhidridinin (CrQO3) ionlarmin sulfat tursusu (SOy)
ionlarma olan nisbati 100:1 nisbatindon konara ¢ixir vo noticods xromlama prosesinin ham siirati,
hom do alinan xromun keyfiyyati xeyli pisloeir. Tolob olunan nisbati saxlamaq li¢lin xromlama
vannasi daimi korreksiya edilmalidir. Bu da giin orzinds on az1 iki dofo kimyavi analizin noticesindo
olmalidir. Tomir vo servis miiassisolorinds analizin toekil edilmasi vo aparilmasi olduqca miirokkob
bir texnoloji prosesdir. Buna goro belo masalo-lor ii3iin elo texnoloji proseslor se3ilmalidir ki, bir
torofdon tez-tez analizlorin aparilmasina ehtiyac olmasin, digor torofdon elektrolit qizdirilmasin vo
proses zamani slavo qizma bas vermosin. Birinci masolonin hall edilmasi izlin 6z-6ziinii tonzimlo-
yon xromlama elektrolitindon istifado etmok tovsiyyo olunur. Ikinci mosolonin halli tetraxromat
elektrolitin totbiq edilmasidir.

Oz-6ziinii tonzimloyon xromlama elektrolitinin osasinda elektrolito holl etmo qgabiliyyatindon
artiq reagentlor olave edilir. Onlarin bir hissasi xromlama elek-trolitinin torkibinds hall olunur, diger
hissasi iso vannanin dibine 3ukarak, torki-bindoki eyni adli reagentlor ielondikca onlar1 ovoz etmok
magsadils elektrolito kesir. Noticods xrom anhidridi ionlari ilo sulfat tursusu ionlar1 arasindaki mii-
tonasiblik 100:1 kimi avtomatik halda saxlanilir, ortiiklor olduqca keyfiyyetli vo xromlamanin siirati
genaatbaxe olur.

Adi xromlama elektrolitindo xromun caroyana gors ¢ixmast oan yaxst halda 13%, xromlama
siirati 25-30 mkm/san.-dir. Oz—6ziinii tonzimloyon elektrolitds bu roqomlor miivafiq olaraq, 18% vo
40-60 mkm/san.-5 qodor gatir, yoni mohsul-darliq 45-48% -5 qodor artir.

Elektrolitin torkibi:

xrom anhidridi 250-300 q/l;

kalium heksafliir silikat K, SiFg 18-20 g/l;

stronsium sulfat SrSO4-5-6 q/l;
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xromlama rejimi:

corayanin sixlig1 Dy=50-60 A Jdm?;

elektrolitin temperaturu 50-55°S.

Alman ortiiklor keyfiyyatli vo pariltili, borkliyi yiiksok, yeyilmayo qarst adi elektrolitlordon
alianlara nisboton xeyli davamlidir.

Oz-6ziinii tonzimloyan elektrolitlo dirsokli vallarin ana vo siirgiiqolu boyuncug-

lariin, gilzlorin daxili ie€31 vo xarici oturtma sothlori, poreen barmaqlarinin is¢i sothlori, qaz-
paylama vallarinin yastiq boyuncuglar1 vo yumruqcugqlari, yanacaq nasoslariin plunjerlori, qazpay-
lama mexanizminin italayicilorinin yan sathlori, hidrosilindrlorin daxili sothlori, hidrosilindrlarin
stoklarinin sothlori vo baega tez-yeyilon hissolorin nominal 6I3iisli barpa edilorok, onlarin uzun-
Omiirluliiylinii yeniloring nisbaton artirir.

Tetraxromat elektrolitlords xromlama prosesi adi temperaturda (-18-23 ’S) aparilir. Moshsul-
darliq xeyli yiiksolir, xromun coroyana goro ¢ixmasi 40%-o catir. Alinan Ortiiklordo cpzi 3atlar
yaranir, elektrokorroziya dagiimasinin qarsist ali-nir. Ortiiklorin 6zlori nisboton plastik oldugu iigiin
asan pardaxlanir vo pardax-landigdan sonra tiind pariltili olur. Tomirds, nisbaton plastiki ortiiklor
tolob olun-duqda, totbiq edilo bilor. Servisds, uzun miiddot giinos siialar1 altinda qalan vo goza
naticasindo tomir tolob edon hissolordo pozulmue dekorativ vo texnoloji sathlorin yaradilmasinda,
antikorroziya xassolorinin yaxsilagdirilmasinda istifado edilir.

Istifado edilan elektrolitin torkibi:

xrom anhidridi CrO3-350-400 q/I;

sulfat tureusu H>SO4-2-2,5 q/l;

natrium hidrooksid NaOH-40-60 q/l;

gond -3 q/l;

xromlama rejimi:

corayamn sixligi Dy=60-80 A/dm’;

temperatur t=18-23 OS;

xromlama siirati 80-90 mkm/san.

Servisdo tetraxromat elektrolitdon istifade etmoklo, bozi zadslonmie sathlorin iizerindo yerli
ortiiklorin amolo gatirilmasinin siirtma yolu ilo aparilmast daha mogsadouygundur. Elektrodun
(anodun) ucuna elektrolit hopdurulur vo hissonin ortiik omolo gatirilon sathi iizro ol ilo iroli-geri
harakat etdirmakls (stirtmokls), talob olunan qoruyucu tobaqe yaradilir.

Reversli xromlamanin osas formalarindan biri do avtomatlasmis xromlama prosesidir. Bu
prosesdo avtomat vasitosilo katod vo anod coroyaninin istiqgamot-lori doyieir. Katod coroayaninin
miiddatinin (#) anod miiddatine (7,) nisbati 60:1 omalidir. Adoton #=5 daq.; t,=5 san. gqobul edilir.
Ortiiklor doqigq, salis alinir vo sonraki mexaniki emala ehtiyac1 olmur.

Horokat edan elektrolitlorde xromlama prosesi iki nova bdliiniir: axinli va anod-sirnaqli. Bu ciir
xromlama prosesindoe emal olunan hisss vannadan konarda yerloedirilir vo ardicil olaraq ie31 maye
emal edilon sothlora verilir. Noticodo co-royanin siddsti 250 Aldm®-a godor catdirilir, xromlama
stiroti 5-6 dofo yiiksalir, tolob olunan istehsalat sahalori azalir vo prosesin avtomatlagmasina tam
ominlik yaranir. 9gor, yeyilmolor 30x olarsa (1-2 mm va daha artiq), onda elektrolitik domirlomonin
totbiq edilmasi daha somarali ola bilar.

Elektrolitik domirlomadas istifado olunan elektrolitin torkibi:

domir xlorid FeCl, 4H,0 - 400% 20q/1,

mangan iki xlorid MnCl, 4H,0 - 10% 20q/1;

carayamin sixligt Dy 60-80 A/dmz;

elektrolitin temperaturu 16-80°S.
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Daqiq hissalerin (yanacaq aparaturasinin hissolori) barpasinin kimyavi nikel-loma elektrolitlo-
rinds aparilmast maslohatdir. Alinan Ortiiklorin torkibinds 6% -2 qadar fosfor oldugu ti¢ilin hissalarin
uygunlasmasi asanlasir vo asas ielomo zama-ni1 siirtiinmo omsali az olur.

Mohlulun torkibi:

nikel-xlorid NiCl, 6H,0 - 45 q/l;

natrium bihidroortofosfat NaH,PO,4- 20 q/I;

natrium nitrat NaNO3 - 50 q/l;

ammonium hidrooksid NH3H,O - 40 g/I.

Mohlulun temperaturu 80-86 OS, nikellomo miiddati 40 dag.-dir.

NOTICO

1. Masingayirmada vo tomir miiassisalorindo hissalorin yeyilmoyo qarst da-vamliligini artirmaq
va onlar1 barpa etmak ii3iin 6z-0ziinil tonzimloyan xrom-lama elektroliti toklif olunur.

2. Servisdo antikorroziya va dekorativ ortiiklor yaratmaq Ui3lin tetraxromat elektroliti toklif edilir.

3. Servisdo hissonin iizorindoki ayri-ayri sathlords yerli ortiiklorin omalo gati-rilmasi, elektrolitls
hopdurulmue anodu homin soths siirtmoklo yaranir.

4. Doqiq 6l3iilii xromlama aparmagq i3lin reversli elektroliz toklif edilir.

5. Xromlamanin mohsuldarligini artirmaq vo avtomatlasdirmaya sorait yarat-magq tigiin axinlt vo
anod-sirnaqh elektroliz proseslari toklif olunur.

6. Buraxilabilon 6l3iiden artiq yeyilmis hissalorin iizorindo ortiik amals gotirmaok ii3iin elektrolitik
domirlomadan istifado olunmasi tévsiys olunur.

7. Doqiq hissolori borpa etmok vo onlarin iizorindo ortiilk omolo gotirmok U3lin kimyovi
nikellomodoan istifads olunmas1 daha mogsadsuygundur.

Acgar sozlor: xromlama, elektroliz, nikel.
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D.M. I¢penoues, M.A. Conmanoe

HpI/IMEHeHI/Ie NMPOrpeCCUBHLIX XUMUYECCKHX U FAJTbBAHUYIECCKHUX l'IOKprTI/lﬁ
B IPOM3BOACTBE U PEMOHTE MalllUH

PE3IOME
B crarbe paccMOTpPHBAIOTCS JJIEKTPOIUTHI H3HOCOCTOHKOTO M 3alIUTHO-IEKO-PATHBHOTO XPOMHU-
pPOBaHUS, DIEKTPOIUTUICCKOTO JKEJIC3HEHUS M XUMUYECKOTO HHUKEIMPOBAHUS HA MAITMHOCTPOHUTEIHHBIX,
PEMOHTHBIX IPEINPUATUSIX U B CEPBUCE.
Knrouegwle cnosa: XxpoMupoBaHHUE, HIEKTPOITU3, HUKEI.

F.M. Efendiev, M.A. Soltanov
The application of progressive chemical and galvanic cover in industry and in repairing machine

SUMMARY
This article deals with the electrolits of decorative cover forming and wear resistant with
nickeling, chroming electrolyte with anchorage methods.
Keys words: cromium, electrolyzis, nickel.
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VIIK621.327.66
M.M. /Ixcasadosa
A3zepoaiioncanckuit Apxumexmypno Cmpoumenvuoiii Ynueepcumem

NCCIEJOBAHUE OTPUHATEJIBHOI'O COIIPATUBJIEHUA JUOAOB
XAJIBKOI'EHM/10B MEJIH.

W3 npoBeIeHHBIX HAMU 3KCIIEPUMEHTOB MOKHO MPEUIOKUTH MOJIEIb, KAUECTBEHHO OOBSCHSIO-
IIYIO TIOJHYIO BOJIBTAMIIEPHYIO XapaKTEPUCTUKY JUOAHBIX CTPYKTYP U3 XaJIbKOTCHHIOB ME/IH.

BbIsICHUM TIpUPOy MOHOB, OOYCIIaBIMBAIOIIUX IEPEKIIOYCHHE B JTUOIHBIX CTPYKTypax U3
XaJIbKOTEHUIOB MeU. B cTpyKTypax MeTai-IueNeKTPUK-TIOIYIIPOBOAHUK U METAJ-TUEIICKTPHK-TIO-
JYIPOBOIHUK MOJYJISIIHS POBOJAUMOCTH IPUKOHTAKTHOM 0071aCTH 0OBSICHACTCS JINOO TIepeIBHIKe-
HUEM TNPUMECHBIX MOHOB, BBEICHHBIX B 0a30BbIi Marepual, JIMOO NEPEABIKEHHUEM MOJBUKHBIX
HMOHOB 00EMHOTO 3aps/ia.

Bosnbiias moaBMKHOCTD M Majast SHEPTUs MOHOB MEJIM TAaK)Ke CO3JIAI0T OJaronpHsTHBIE yCIIO-
BUS ISl TIPOSIBJICHWST HMOHHOM MPOBOJMMOCTH B 3allUPAIONIEM CIIO€ W JENAl0T BO3MOXKHOU
MOJTYJISIIIIO COMTPOTHBIICHHS B TPUKOHTAKTHOM 00sacTh. B Toume momynpoBoJHUKA TOABHKHOCTh
nonoB (0, 02 cM” / B. cex) B 10°+10" pasa mensine momsmkaocTn a61pok (10 + 40cM? / B. cek) u
MO3TOMY, XOTSI YUCIIO HOHOB MEIH M PaBHO YUCIY JBIPOK, y4acTHE MOHOB B MPOXOXKICHUH TOKa
MEHEe 3aMETHO 0 CpPaBHEHHIO ¢ AbIpkamu. OIHAKO B 00JACTH 3alUPAIOLIETO CIOS YCIOBHS IS
MOHHOM IMPOBOJMMOCTH H3MEHSIOTCSA. DJIEKTPHUECKOE TOJIe, NEHCTBYIOIIEEe Ha HWOHBI, JOCTHTAeT
31ech 3HadeHnn mopsygka 10° B/cm. TIyTH mepeMeleHns: BHYTPH 3alIOPHOTO CIIOSi BEChMa MalIbl —
MopsiAKa 10* = 10" em. Jlocrarouno MOHY TIPOUTH TAaKOE€ PACCTOSHUE BIOJIb MOJISI, YTOOBI BOWTH B
3alOPHBIIA CIIOW WM BBIUTH M3 HETO, M3MEHHUTH €r0 CBOWCTBA U paclpesieseHue B HeM 00bEMHOTO
3apsaa. [Ipu 3TUX yCIOBHSIX BpeMs, B TEYEHHE KOTOPOTO MOHBI MEAM MOTYT BXOJIUTH U BBIXOIHTH
U3 TIPUKOHTAKTHOTO CJI0s1, BEIYMCICHHOE TI0 (hopMyIe.

L
= UE

1
-8
cocrasirsteT Bcero 107 cek.

3neck L - Tonmuna sanuparomiero cios;
Ui — monmBMIKHOCTH NOHOB;
E  HampsKeHHOCTB TONIA B CI10€ 0OBEMHOTO 3aps/a.

TakuMm o0pa3om, Ha OCHOBaHUU CYIIECTBYIOUINX paboT, a TaK)Ke MPOBEACHHBIX HAMHU IKCIIEPH -
MEHTOB MOYHO TPEMJIOKUTh MOJENb, KauyeCTBEHHO OOBSACHSIONIYIO TMOJHYIO BOJBTaMIEPHYIO
XapaKTePUCTHKY TUOJIHBIX CTPYKTYp U3 XallbKoreHu10B Meau. (puc.l) Ilpu nHanecenun amroMuHUSA
HA XaJbKOTGHHIBI MEIH MEKIy HHMH 00pasyercss TOHKHit cioil (~ 20°A) OKHCH amOMHHHS.
Takast cucrema eme He CIOCOOHA BBINMPSAMIIATH TOK, O YE€M CBHJECTEILCTBYET €€ BOJbTaMIEpHas
XapaKkTepucTHka. B oOpaTHOM HalpaBJIeHUU MPH NPUIIOKEHUU K CBEKEU3TOTOBICHHOMY 00pa3ily
HaNpspKEHUs MPOUCXOIUT (OPMOBKa, B pe3yJIbTaTe Yero yToJaeTcs ciioil okucu amomunus. [lpu
3TOM (hopMUpYyeTCs MOTEHIUATIBHBIN Oapbep.
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[Ipy HaHeceHWU aNIOMHUHUSA Ha XalbKOTCHUIBl MEAU MEXKIy HHUMH oOpa3yercs TOHKUN
croit (~ 20°A) okucn antomuans. Takas CHCTEMa elle He CIIOCOOHA BBIMPSMIISTE TOK, O 4eM CBHIC-
TEJNBCTBYET €€ BOJIbTAMIIEpHAsi XapaKTepUCTHKa. B 0OpaTHOM HampaBlIeHUU TMPH MPHUIOKEHUU K
CBEKEHM3TOTOBIIEHHOMY O0pa3lly HampsuKeHHs MPOUCXOTUT (OpPMOBKA, B pe3ylbTaTe 4Yero
yTONIIAeTCs cloi okucu anmomMuHus. [Ipu 3Tom GopmupyeTcs moTeHIHaNbHBIN Oapbep.

[Tpu npunoKeHUH HAMpPsHKEHUs B MPSIMOM HaNpaBlieHUH (IUTIOC K MOJIYIPOBOJHUKY, MHHYC K
QJIFOMUHUIO) MOHBl MEIM MO JAEHCTBUEM IO JBUTAIOTCA K KaTOAy M OTJIaraloTcs B MPUKOH-
TakTHOM oOnactu. C 1LEeIbl0 BU3YaJbHOTO HAOJIOJEHUS IEpPEeIBUKEHUS HMOHOB K KaToly ObuI
MIPOU3BEIEH AEKTPOIINU3. DIIEKTPOIUTOM CIYKUJI UHIUKATOP MEIU — PaCTBOP CEPHUCTOM KHUCIOTHI.
Opun 3nexkTpon ObLI U3 celeHuja Meau, a Apyroil u3 amomuHus. Korma k ceneHuay Mmenu
MPUKJIaIbIBAIA OTPULIATENIbHOE HAIIPSKEHUE SBIISIETCS IPU3HAKOM BBIX0/a CBOOOHBIX HOHOB MeU
3 CuySe moj 1eMCTBUEM IIEKTPUUECKOTO MOJIS.

B nonynpoBoJHMKAaX CO CMEIIAaHHOW IPOBOAMMOCTBIO, B YACTHOCTH, B XAJIBKOICHHUJIE MENH,
NPUYMHON OOJBIION CKOPOCTH MEPEABMKEHHS MOHOB CUMTAETCS MX OHOBPEMEHHAas MUTpalus
BMECTE C JIEKTPOHAMU. B IMOAHBIX CTPYKTypax M3 XaJbKOT€HHIOB MEAU B MPSIMOM HalpaBIeHUU
TOKa MOJIOXKUTEJIbHBIE HOHBI MEIH T0J1 IEMCTBUEM 3JIEKTPUUECKOTO0 Mo Jpei(yroT BMECTe ¢ AbIp-
KaMH B CTOPOHY Karoja. B aTom ciydyae nepemenienne HOHOB HOCUT AU(GY3UOHHBIN XapakTep, a
HaIpaBJIEHHOE JBUKEHHE OMPEIeNseTCs UX B3aUMOJECHCTBUEM C BHEIIHUM 3JIEKTPUUYECKUM I0JIEM
U JIBIPKaMHU.

B teopun snekTponepeHoca

Zops. = Ii + Zni
rae <i — MCTUHHBIA 3aps1 MOHA;
Zni— 3aps]1 yBeIMYEHUs HOHOB 3JIEKTPOHAMM.
Zai = enis;
rae ™ — KOHUEHTpalus IEKTPOHOB,
! — nnuHa cBO6OHOrO MPOO SNEKTPOHA,
31 — 3((heKTUBHOE CEUEHHE PACCESHMS DIEKTPOHA HA HOHE.
[Tonnas cuna, IeMCTBYIONIAs HA MOH, PaBHA.
FE=1(Z—|e|nl5)E

107



Mexanika Elmi asorlor

[TepeHoc MOHOB B MeTaJlIax HJIM MOJYIPOBOAHUKAX MOJHOCTBIO OMUCHIBaeTCs 3()(PEeKTUBHBIM
3aps/I0M MOHA U €r0 UICTUHHOW MOJABUKHOCTBIO.

Hpeitdoas ckopocTh HOHOB Vi ompezensercs GopMyIoii:

= Zagg V, E

Takum o6pa3om, uem Ooutbie 3(hPEeKTUBHBIN 3aps]T HOHA, TEM OoJIbIle OyaeT ero apeid.

Kak BumHO 13 Gopmyiibl, 3¢(HEeKTUBHBINA 3apsii HOHOB PACTET C YBEJIWYCHHUEM KOHIICHTpPAIIUH
HOCHTEJIEH TOKA B IIOJIYIIPOBOIHUKE.

Takum oOpa3om, B IPSIMOM HAIpaBICHUU TOKA MOHBI, YBIEKAsCh JbIpKaMu, Apei(yIoT K KATO-
Ny U HaKaIIMBaloTCA B MPUKOHTAKTHOM oOnactu. CTallnoOHapHOE COCTOSIHUE YCTaHABIIMBAETCS TOT-
7la, KOT/Ia HAIlpaBJICHHOE JBM)KEHHE MOHOB MEAU MPUXOIUT K PaBHOBECHIO C MX OOpaTHOM aud-
¢y3ueit. [Ipy 3TOM NOBBIIAETCS CONPOTHBIICHHE MPUKOHTAKTHON 00JIACTH, CBUICTEIBCTBYIOIIEE O
KOMIIEHCAIIU1 HOCHUTEJIEH TOKa.

[To-BuMMOMY, HOHBI MEIU B MPUKOHTAKTHON O0JIACTH CO3[AI0T PEKOMOMHAIIMOHHBIE YPOBHU,
OTrpaHMYUBAIOIIME TOK ABIPOK 3. (425€. [Ipu 3TOM [0 3amMparollero cjos, IOMHMMO HETro, IS
JBIPOK CO3JIaeTCsl IPYroi MOoTeHIMAaNbHBIA Oapbep. [loaToMy mpexie yem JoCTUY 3amuparoiiuit
CJIOH, IBIPKU 3aXBaThIBAIOTCA ATHUMH LIEHTPaMU U 4epe3 Oapbep MPOXOIUT Maliblii TOK. B 3Ol 06-
JIACTH 3aBUCHUMOCTb TOKA OT HANPSDKEHUS HOCHUT JIMHEHHBIA XapakTep, T.€. UMEETCsl TOK, OTpaHU-
YEHHbIN IPOCTPAaHCTBEHHBIMHU 3apsAIaMH.

C NOBBIIIEHHEM HAINPSKEHUS PACTET KOJUYECTBO MHKEKTUPOBAHHBIX HOCUTENEH U3 MOIYIPO-
BOJHHKA B IPUKOHTAKTHBIN CJIOW U 3allOJIHAIOTCS PEKOMOWHAIIMOHHBIE YPOBHH, CO3JJaHHBIE HOHAMU
Meau. [loaromy B nasnbHENIIEM TOK ONpeENEsieTcsl KOJIMYECTBOM OCHOBHBIX HOCUTENEH, epexois-
X yepe3 Oapbep, T.€. MEXaHU3MOM IPOXOXKIEHUS TOKa sBIIAETCS HagOapbepHas smuccud. [Ipu
M3MEHEHUH MOJISIPHOCTH TOKA MEHSETCSl HallpaBJICHUE NIEPEIBMKEHUS] HOHOB MEJIU, UMEET MECTO UX
Jenospu3alus oT NOTeHIIMAIbHOrO Oapbepa. B aToM ciyyae B IPOXOXJICHUH TOKa y4acCTBYIOT U
HOHBI, U 3JIEKTPOHBI.

Tonpko Tpu OMNpeneNeHHOM 3HAY€HWH HaNpsHKEHHsS HOHOB IOJHOCTBIO OTXOAAT OT 00JIacTH
NPUEMHOTO 3apsiia U MOSBISAETCS MOTEHLHMAIbHBIA Oapbep, COCTOAIIMI U3 3amuparomiero cios. Harm-
PsSDKEHUE, TIPH KOTOPOM TIPOMCXOIUT NEPEKITIOUEHNE IMO/1a, Ha3bIBAEM HaNpsDKEHHEM cpbiBa. OHO paBHO
HAaIIPSHKEHUIO OTCEYKH M ONIPEAEIISAETCS SKCTPANIONINPOBAHUEM IIPSIMOM BETBU K HYJIIO TOKA.

Ha ocHoBe naHHbIX pabOThI IO HOHHOW U 3JIEKTPOHHOM MPOBOJIMMOCTH COTIIACHO (opMyJIe:

L

Vep= 24,7,
rae L — TonmuHa IMANeKTpUKa;
Hp ~ MOJBMIKHOCTD JIBIPOK;
T- BpeMSI JKN3HU JIBIpOK JJ1s1 HU3KOT'O ypOBHﬂ NHXCKIINUN.
Bpemsi 1enONSpH3aliy SKBUBAICHTHOTO BPEMEHH TEPEKITIOUCHNS B HAIIMX SKCIIEPHMEHTAX —

107 cek. 3Has kodhurment camoauddy3ur Meau B CEICHHAEC MEIU U BPEMS IMEPEKIIOUCHUS
JIM0/1a KOTOPBIE MBI IPUHUMAJIH 32 BPEMS yX0/1a U3 MPUKOHTAKTHOM 00JacTH, o (hopmyIe:

L= VDT @2.7)

MOKHO BBIYHCITHTB IpOiiieHHOe HoHOM paccrosrme. Ipn 150 °C kosdpdumment camomnddy-
sum Cu B Cu,Se coctapiser D = 308 o 10 ° cm” /cek.

TpuHIMas 3a BpeMs EPEKITIOUeHHs IKCIepUMeHTanbHOe 3HaueHne T = 10~ cex. misa quddy-
3HoHHOTO cMemmeHust Hona Cu Haxogmum L =2 o 10° ° cm. Dro paccTosIHuE CPAaBHUMO C TOJIIMHOU
3aMMparOUIETo CJI0s. 3HAUUT Halle MPEIOI0KEHUE SBISAETCS IPABUWIBHBIM, TaK Kak BeiauunHa 10
7 Cek. ABNIAETCS HOCTATOUHOM JUTS MEepPEMEIECHNS HOHOB B IPUKOHTAKTHOM JAUOIHOM CTPYKTYPEL.

Knrwoueswvie cnosa: XanbKOreHU], 1101, IPUKOHTAKTHOS 00JIaCTh, EKTPOH-UOHHBIE TPOLIECCHI
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JUTEPATYPA
1.JlbxaBagoBa M.M. DnemeHTa maMsITH Ha OCHOBE CJOXKHBIX TOJYIIPOBOAHUKOB M €ro
NpUMeHEHUEe B cucreMax kommyrauuu. Kana. nuccepramus baky,2010. -55¢.

M.M.Cavadova
Mis halkogenidi diodunun monfi miiqavimatinin tadqiqi

XULASO
Moaqalado yaddas vo asirma effektino malik molum mis halkogenidlori diod strukturlari tohlil
edilmisdir. Kontakt sahasinde Cu,Se diodu iiciin saciyyavi olan Volt-Amper xarakteristikast gdstorilmis vo
bas veran elektron —ion prosseslorinin daha effektiv modeli toklif olunmusdur.
Acar sozlor: halkogenid, diod, kontakt sahasi, elektron-ion proseslari

M.M.Javadova
Exploration of copper chalcogenides diodes negative resistance

SUMMARY
In the article copper chalcogenides diodes having the braces and memory effects are investigated. We
have given Volt-Ampere characteristics of Cu,Se diode on the contact area and developed more effective
pattern of electron-ion proccesses.
Key words: chalcogenide, diode, contact area, electron-ion proccesses.
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TEXHOGEN TULLANTILARDAN ISTIFADO ETMOKLO TOKMO QOLIBLORI VO
ICLIKLOR UCUN YANIQ OLEYHINO QARISIQLARIN iSLONMOSI

Qoalib vo iglik garisiglarinda asas doldurucu material kimi kvars qumu istifado olunur. Ancaq
qarisiqda tokco tomiz kvars qumu istifado etmok olmaz, bununla yanasi qum donalarinin biri-birilo
yapigmasi, qarigigin bitigdiricilik xassosi oldo etmaosi iiciin mohkomliyi artiran olavo materiallar
lazimdir [1,2].

flkin materiallar vo tadqiqatlarin aparilmasi metodikasi. Bu mogsadlo bitisdirici kimi LST
(TS 13-0281036-05-89 ) vo KO (QOST 38.011.82 — 80) istifado olunmusdur.Texnogen tullantilar
kimi yaniq oleyhino qarisiqlarin torkibindo neft torkibli dibde yigilan ¢okiintiilor vo toplayict
kanallarda y1gilan lillar, istifads edilmisdir.

Tadqiqatlarin aparilmasi metodikasina uygun olaraq siaqlar zamani tokma qalib vao igliklari
iiclin hazirlanan yaniq aleyhins garisiglarin asagidaki fiziki vo texnoloji xassolari toyin olunmusdur:
nom halinda mohkomlik;isti qurutmadan sonra mohkamlik;qaz keciricilik qabiliyyati;sopalonma
gabiliyyati vo ya ovulma; higroskopiklik gabiliyyati;qaz yaratma gabiliyyati.

Tokma galib va iclikleri liglin yaniq oleyhina qarisiqlar asagidaki metodika iizro hazirlanmisdir.
[k olaraq garisdiriciya kvars qumu tékorok doldurulur, sonra 30 san. orzindo qarisdirir, sonradan
LST (QOST 13-183-83) olavo edorok, onu 15-20 doq. tozodon qarigdiririq. Bundan sonraki
morhoalodo KO (QOST 38.011.82-80) bitisdirici vo neft torkibli lillor alave edilir, axirda biitiin
qarisiql-2 daq. qarigdirilir. Beloliklo, qarisiq artiq istifadoya tam hazir olur.

Naticolorin miizakirasi. Cadval 1-do tokmo golib vo icliklori {i¢iin hazirlanan qarisiglarin
torkiblari verilmisdir. Torkibi gostorilmis qarisiglarin xassalorinin toyini iiciin kecirilon tacriibalarin
naticalari sokil 1-4-ds tosvir edilmisdir. Qrafiklordo goalib vo iclik qarisiglarinin asas xassalarinin
onlardaki neft torkibli tullantilarin 0.5%-don 3.5%-o qoder doyison miqdarma nisboton asililigi
gostorilmisdir. Qrafiklorin etibarliliq intervali 95% toskil edir. Novbeti grafiklorde iso tocriiba
naticalarinin ehtimal olunan normal paylanmasi gostorilmisdi
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Cadval 1

Tokma galib v icliklorin hazirlanmasi ii¢iin islonmis qarisiqlarin torkiblari

o Komponentlor
Torkibin " p” " "
némrosi LST, kiitls LST, kiitla pay1 | NDO, k. p.iizra OPPN, kiitlo Kvars
pay1 iizra % iizra % % pay1 iizra % qumu
1 3,0 1,5 0,5 -
2 4,0 2,0 1,0 -
3 4,5 2,5 1,5 -
4 5,0 3,0 2,0 -
5 5,5 3,5 2,5 -
6 6,0 4,0 3,0 - -
7 6,5 4,5 3,5 - §
8 3,0 1,5 - 0,5 =
9 4,0 2,0 - 1,0 c
10 4,5 2,5 - 1,5
11 5,0 3,0 - 2,0
12 5,5 3,5 - 2,5
13 6,0 4,0 - 3,0
14 6,5 4,5 - 3,5

Qrafiklordon goriiniir ki, qarisiglarda slamm miqdarimin artmasi ilo onlarin nom halinda
mohkemliyinin 0,20 - 10° Paskaldan 0,11 - 10° Paskala godor asag1 diismosi bas verir. Bu effektin
sobabi yagli lizvi maddolor (mazut, yaglar vo s.) ola bilor. Ciinki bunlar yagh bir qat vo ya pardo

yaradaraq qum donolorinin sothini Ortmoklo qarisigda qum vo gil hissociklorini  bir-birilo

birlogsmasini zoaiflodir vo bununla da nom halda mohkomlik azalir.

Miioyyon edilmisdir ki, istiliklo qurutmadan sonra dartilma zamani qarigiqlarin méhkomliliyi

olava edilon lilin miqdarindan xatti asililiga malikdir. Bels ki, isti emal yagli pardenin qurumasina
gotirib ¢ixarir. Bu iso 6z ndvbasinds pordonin altinda qalan qum donolorinin daha moéhkom
yapismasina imkan yaradir. Noticodo torkibindoki lilin migdarinin artmast ilo qurutmadan sonra
dartilma zamam qarisigin méhkomliyi 16,9 - 10° Pa-dan 20,2 - 10° Pa-dok artir.

Nom halda mohkomlik, x10°Pa

Sakil 1. Nam halda mohkamliyin xassasinin NDO miqdarlarindan asililigi

Lilin miqgdari, kiit.%
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Sakil 2. Nom halda mohkamliyin OPPN miqdarindan asililig:

—

2 74
: i

erf(x)
(]

0,11 0,13 0,15 0,17 0,19 0,21

Nom halda mohkomlik, x10°Pa

Sakil 3. Tarkibinda NDO olan qarisiglar iiciin nom halda méhkomliyin ehtimal paylanmast

1 y
P

erf(x)

2

0,10 0,12 0,14 0,16 0,18 0,20 0,22

Nom halda mghkamlik. x10°Pa
Sakil 4. Torkibinda OPPN olan qarisiglar iiciin nom halda mohkamliyin ehtimal paylanmast
Lakin lilin miqgdarinin artmasi qaz kegiriciliyinin 120-don 100 vahids goder azalmasina sobob olur .

Naticalari digqgatle izlodikds bunu qarisiq hissociklori arasindaki masamolerin kigilmasi vo miivafiq
olaraq gazlarm niimunays daxil olmasina qars1 miigavimotin boyiimasi ilo izah etmok olar[3].
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Qaris18in sopalonmosini azaldan amillar (0,18%-dan 0,11%-3 gader) els istilik emalinda sonra
dartilma zaman1 mohkomliyi artiran amillors analojidir. Sepalonma galibin sathi mohkamlik va ya
doziimliiliik xassasi sayilir va istiliklo qurutmadan sonra yeno do 6l¢iilmiisdiir.

Tacriibalorin naticileri gostormisdir ki, qarisigda lillarin miqdart hiqroskopikliya hec bir tosir
etmir. Lakin qazyaratma xassosi bilavasito qarigsiqdaki lilin migdarindan asilidir. Qizdirilma vaxti
lillorin torkibindoki iizvi birlosmolor qazvari maddslor destruksiya edir, demali, no gadar ¢ox lil
olarsa, bir o godar do yiiksok qaztdrotma bas verir.Dogrudan da qari¢igin, qaz yaratma gabiliyyati
10,9 sm3/qramdan 12,1 sm3/qrama godar artir.

Tocruba naticalari asasinda EHM-da hesabatlarla ilo miioyyon edilmisdir ki, qrafiki asililiglar
asagidaki xatti tonliklo gostarile bilar:

y=b+k-x,
burada y — qarisigin miivafiq xassosi;
x — lilin miqdar1 (0 <x <3,5) ;
k vo b —reqressiya omsallaridir.
Cadvel 2 vo 3-do verilmis tonliklor hazirlanan qarisiglarin r- korelyasiya omsallari, G-
Koxren kriteriyasi, t -Styudent kriteriyasi, F- Figer kriteriyasi xiisusiyyatlorini miioyyon edirlor [4].

Cadval 2
NDO slavali qarisigin xassalarinin riyazi asilihiqlan
o . ) ) . r korrelyasiya
1 R tanlikl
Qarisiginxassalori eqressiya tonliklori msall
Nom halda méhkamlik, 10° Pa y =0,18 - 0,02 x -0,97
Istiliklo qurutmadan sonra dartilma zamam
= +

méhkomlik hoddi y=1721+0.93x 0,%
Qazkegiricilik, vahid y=117,53 - 4,14 x -0,98
Sapalonma (dagilma) , % y=0,18-0,02 x -0,98
Hiqroskopiklik, % y =0,57 - 0,0021 x -0,96
Qaz yaratma qabiliyyati, sm*/qram y =10,94 + 0,19 x 0,96

Beloaliklo, aparilmis eksperimentlorin tohlili asasinda qobul olunmus texniki sortlora uygun
olaraq somarali qarisiqlar kimi asagidakilar secilmisdir:

Qarisiq 1:LST - 5,95; KO - 4,03;Neft torkibli lil (texniki karbon istehsalinda dovr edon suyun
tomizlonmasindon sonra ilkin durulducu hovuzda cokiintii) - 3,0; Kvars qumu-qalani. Bu torkibli
olan garisigin xassolori asagidakilardir: nom halda mohkemlik - 0,12 - 0,15 - 10° Pa; quru halda
mohkomlik -16,3-18,7 - 10° Pa; qazkeciricilik -100-107 vahid; sopslonmos - 0,16 — 0,19 %;
higroskopiklik -0,55-0,62 %; qaz yaratma qabiliyyeti-11,4 — 11,6 sm’/qram

Qarnisiq 2: LST - 5,95; KO-4,03; Yigict kanallardaki 1il-3,0; Kvars qumu-qalani. Bu torkibin
xassolori belo olmusdur: nom halda méhkomlik -0,12 — 0,13 - 10° Pa; quru halda moéhkomlik -16,1 —
17,6 - 10° Pa; gaz keciricilik - 103 — 105 vahid; sopalonma -0,16 — 0,19 %; higroskopiklik -0,65—
0,72 %; gaz yaratma qabiliyyati-11,8 — 12,1 sm3/qram.
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Cadval 3
NDO slavali qarisigin xassalarinin riyazi asilihiqlar:
Qarisigin xassalori Koxren kriteriyasi, Styudent Fiser Kriteriyasi,
Goos(2,8) = 0,5157 Kriteriyasi, t g s Goos(6,16) = 2,7
(16) = 3,25
Nom halda méhkamlik, x 10° Pa 0,236 374,63 0,89
4,43
Istiliklo qurutmadan sonra dartilma za- 0,347 737,4 1,26
man1 mohkamlik haddi 5,04
Qazkeciricilik, vahidls 0,252 1287,42 0,77
5,69
Sapolonmod (ovulma) , % 0,120 228,61 0,53
4,92
Hiqroskopiklik, % 0,48 812,04 0,008
0,37
Qazyaratma gabiliyyati, sm3/qram 0,384 2381,76 1,39
5,25
Cadval 4
OPPN slavali qarisigin xassalorinin riyazi asilihqlar:
Qarisigin xassalari Reqresiya baraborliyi r korelyasiya omsal
Nom halda méhkamlik, x 10° Pa y = 0,18 — 0,02 x -0,98
Quru halda méhkomlik y=17,21 + 0,93 x 0,96
Qazkeciricilik, vahid y=117,53 -4,51 x -0,98
Sapalonma (ovulma), % y=0,18 - 0,02 x -0,98
Hiqroskopiklik, % y = 0,57 -0,0021 x -0,96
Qaz yaratma qabiliyyati, sm*/qram y =11,08 + 0,28 x 0,99
Cadval 5
OPPN slavali qarisiZin xassalorinin riyazi asilihqlar:
Qarisigin xassalori Koxren kriteriyasi, Styudent Fiser kriteriyasi,
Goos(2,8) = 0,5157 kriteriyas, Goos(6,16) = 2,7
t 0,05 (16) = 3,25
Nom halda méhkomlik, x 10° Pa 0,194 461,71 0,93
6,15
Quru halda méhkamlik haddi 0,347 737,4 1,26
5,04
Qazkegiricilik, vahid 0,270 1496,99 0,84
7,18
Sapolonmod (ovulma), % 0,198 3454 0,51
4,27
Hiqroskopiklik, % 0,48 812,04 0,008
0,37
Qaz yaratma qabiliyyati, sm*/qram 0,353 2900,65 0,76
9,33

Natica: Aparilmis eksperimental todgiqatlar noticesinds torkibinds texnogen tullantilar olan somaorali
qgarisiq torkiblori islonmisdir. Torkibinds todqiq olunan lillorin migdarindan asili olaraq tékmao goliblori vo
icliklor {iglin qanigiglarin diisturlart alinmigdir. LST vo KO bitisliricilori, texnogen tullantilar vo kvars
qumundan ibarat galib va icliklor ti¢iin qarisiglarin torkibi vo xassolori miioyyon edilmisdir.

Acar sozlar: texnogen tullantilar, tokmo golib vo icliklori, qarisiglar, torkib, xassolor
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K.D.Pacumosa

Pa3pa0oTka npoTHBONPUTaPHBIX cMecell IS JTUTeHHBIX (JOPM M CTEPIKHEeH € CI0JIb30BAHHEM
TeXHOT'eHHBIX 0TX010B

PE3IOME
PaccmoTpens! Bompock! pa3paOdoTKH MPOTUBONPHUIapHBIX CMECEeH sl IMTEHHBIX OPM M CTEp>KHEH C
HCIIOJIb30BAaHMEM TEXHOICHHBIX OTXOJOB. Y CTAHOBJIEHBI PAlMOHAIBHBIA COCTaB M OCHOBHBIE TEXHOIOTMYEC-
KHE CBOMCTBa OITBITHBIX Q)OpMOBO‘-IHBIX cMmeceit. HOJIy‘-ICHI)I MAaTCMaTU4YC€CKUEC BBIPAKCHUS, OIMUCBIBAIOIINEC
KOPPEJALIMOHHBIE CBSI3U COCTaBA U CBOMCTB CMECEH.
Knwouesvie cnosa: cmecu, nuteiinble GOpMBI U CTEPKHU TEXHOTEHHBIE OTXObI, COCTaB U CBOHCTBA.

K.E.Ragimova
Development nonstick mixtures for molds and cores using man-made waste

SUMMARY
The problems of development nonstick mixtures for molds and cores using man-made waste. Estab-
lished a rational structure and main technological properties of experienced molding compounds. Mathe-
matical expressions, describing correlation communication structure and properties of mixtures.
Key words: mixtures, foundry molds and cores manmade waste composition and properties.

VIIK 33
T.K. Kynueea u P.U. Tonuybauwesa
A3zepoationcanckuii Apxumexkmypno-CmpoumensHutii Ynueepcumem

3KOHOMMYECKAS MMOJIMTUKA ASEPBANJI)KAHCKON TEMOKPATUYECKOM
PECITYBJIUKH (1918-1920)

28 mas 1918 Hammonanbusii CoBer A3sepOaiijpkaHa, B KOTOPBIM BXOJIWJIU MYCYJIbMaHCKHE
nenyTarbl ObIBIIET0 3akaBka3zckoro Ceiima, MpoBO3Tiacwil co3nanue AsepOaiimkaHckoi JleMok-
patuueckoi PecniyGnuku.

C nposozrnamennem AJIP nepen ee rocygapCTBEHHbBIMU OpraHaMy ¥ NOJUTUYECKUMU CHIIAMH,
OJIHOM U3 MEPBbIX BCTaJa 3a/1aua BBIBOJA CTPAHBI U3 TSXKEJIOT0 SKOHOMUUECKOTO KPU3HCA.

1 MupoBast BolHaA, PEBOJIOLHUOHHBIE MOTPACEHUS TSAKEIO OTPA3UIUCh HA XO3SHCTBEHHOM
TMOJIOKEHUH, TIPUBENH K JIe30pTaHu3aluy Bceil (UHAHCOBOM M MPOMBIIITICHHON JKU3HH, TpeKpale-
HUIO CBS3€H C MPEKHUMHU PHIHKaMU COBITa SKOHOMHYECKOHN MPOAYKIIUH.

Pa3zpemienne 3710001HEBHBIX COIMATBLHO-DKOHOMHUYECKUX MPOOJIEM 3aBHCENI0 HE TOJBKO OT
MIPOSIBJICHUS JOJKHOM TMOTUTHYECKON BOJIM, HO U BHIPAOOTKH YETKOW KOHIIEMITUN YKOHOMHYECKOMN
MOJINTUKM.
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B stoMm cwmbiciie mepen rocynapcTBeHHbIMH MHCTUTyTaMu AJIP ¢ cambIX mepBBIX THEW ee
CYIIECTBOBAHUS CTOSJT BBIOOP MEXIY MPUOPUTETAMU KOHCEPBATHBHO-JIMOEPATIEHON WM COLMAIIHC-
THUYECKOW TOJUTUKHU, KOTOPBIN JTOJHKEH OBLIT ONPEeTUTHCS B 3aBUCKMOCTH OT JOMHHHPOBAHUS TEX
WM WHBIX NAPTUHHBIX OpraHU3alUil B NOJIUTUYECKOM KU3HU CTpaHsl. [ 3,c.8]

Benymas HauMoHanbHO-IEMOKpaTHUECKas OpraHu3aunusi cTpaHbl — naprua «MycaBar»y —
3aHUMaJla MO3UIMI0 LIEHTpa B packiaje noiautudeckux cui. Ilporpamma maprum «MycaBar |,
npuHsATas Ha 1 cbe3ae 26 okTsa6ps 1917 roma , B cBOeH IKOHOMHYECKON YacTH MpeaycMaTprBajia
0€3BO3ME3/IHYI0 pa3fauy BceX 3€Mellb KpecTbsHaM, YCTAHOBJIEHHE & 4acoBOro pabouero maHs,
opranuzaiuio (paOpuyHOil HMHCHEKIMM M OMpXXM TpyJa, yNpa3gHEHHE BCEX HAJIOTOB 3a
HCKJIIOYEHUEM IIPOTPECCUBHO-TI0JOXOIHOTO HAJIOTa.

[Tocne pocnycka 17 utonst 1918 r. Haunonansnoro CoBetra u OTCTaBKU MEPBOTO KOATUIIUOH-
Horo mpaBurenbcTBa Datanmu xaHa XOMCKOro, KOTOpOE MPOCYIIECTBOBAIO YyTh OoJiee IBYX
Helelb, K BIAaCTM B pecnyOlMKe NPUIUIO IPABUTEILCTBO IPABBIX IOJUTHYECKUX CHII,
COCPEJJIOTOYMB B CBOMX pYKax MCIIOJHUTENbHbBIE M 3aKOHOAATenbHble (QyHKIuH. Bo BTOpOoM
IIPABUTEJILCTBE MOCT IPEMbEP-MUHHUCTPA COXPAaHUII 3a co00i O6ecnapTuitHbiil mosmTik ®. Xolckuil.

BHOBb chopMupoOBaHHOE MPABUTENBCTBO CTAJIO MPUHUMATh MEpbl 110 CO3JAHHUI0 OCHOB
MOJUTUYECKOI'0 M SKOHOMUYECKOT0 Kypca HapOKAaBILIErocs rocy1apcTBa.

3HAYUTENBHBIMU IIIaTaMH BTOPOro KaOWHETa B DKOHOMHYECKOW cdepe ObUM BBEICHHE
KOHTPOJIMPYEMOTO TOBAapOOOMEHa ¢ 3apyOeKHBIMH CTpaHaMH, BO300HOBIIEHHME OaHKOBCKHX
YUYETHBIX OIEpaIiii, yCTAHOBJICHUE €INHOTO Kypca MMEIOLINX XOXKICHUE B PECITyOIHKe TEHEKHBIX
3HAKOB, HA4YaJI0 OPraHU3allMOHHOI'0 OPOPMIIEHHS HAJIOTOBOM CUCTEMBI PECITyOJINKH.

22 cents0ps 1918 r. cocTosuioch MmepBoe 3aceaHue CICIHATbHON KOMHUCCHH IO JCHAI[MOHA-
au3aiuu HeTsHOW mpoMelnuieHHOCTH. KoMmuccus npusHanza HEOOXOIUMBIM CKOpeiilliee u3JaHue
JieKpeTa O JieHallMOHaNu3auuu He(TsAHOW NpoMblnuieHHOCTH. OHa MpeuloXKuiaa NpeIoCTaBUTh
NpEeINpUHUMATENISIM HCKJIIOYUTEIBHOE MpPaBO HallMa M YBOJbHEHMS paOOuuX U CIyKalluX,
yIpa3HeHue pabodero KOHTPOJISI HaJ POMBILIIEHHOCTBIO.

5 oktsi0ps 1918 r. CoBer MUHUCTPOB pecyOJUKH MPUHST TOCTAHOBJIEHHUE O JEHAIMOHAIH-
3alMd He(TSHOM MPOMBIIIIEHHOCTU. 7 OKTAOps ObLI OnmyOJMKOBaH JE€KpeT NpPaBUTENbCTBA,
COIJIACHO KOTOPOMY HE(TSIHBIE MPOMBICIBI U 3aBOJbI, KOpPaOIM KAaCIUNUCKOro TOprosoro ¢iora
BO3BpaIlAJIUCh HEPTSAHBIM (GupMaM U cynoBiaaenblaMm. [IpaBUTENbCTBO OTMEHWIIO JEKpPET
bakunckoro CoBHapkoMa o 3emJie. 3eMJsl IPU3HABajJach HEPYIIUMONH COOCTBEHHOCTBIO 3€MJIEBIIa-
nenblia. Bmecre ¢ Tem, mpeanonaranock, 4YTO KpecTbsHe OyIyT HaJeleHbl 3eMiied Ha BBIKYITHBIX
Hayajiax, IPUYEM BBIKYII 3a HUX BBIIIJIATUT rocynapcrso. [1,c.27]

7 Hos16pst 1918 r. monuTHYeckoe mosoxkeHue B cTpaHe MeHsercs. [1o ycnoBusm Myapocckoro
nepemupus, 3akiaodeHHoro 30 oktsaops 1918 r., Typuus BeiHYKeHa Obljla BBIBECTH CBOM BOWCKa
u3 mpenenoB AsepOaiikaHa W Bcero 3akaBkaszbs. [lo yciaoBusiM TOro ke mupa croga ObuIH
BBE/ICHBI aHIJIMICKHE BOWICKA.

AHTIMYaHe B3sUIM TI0J] CBOM KOHTPOJb KEJIE3HOJAOPOKHBIH W MOPCKOW TPaHCIOPT, a TaKKe
CTPEMMJIUCH B3ATh IOJI CBOM KOHTPOJIb U HE(PTAHYIO MPOMBIIUIEHHOCTh, YUPEIUB AJIS ATOH Ienn
«bpuTaHckyto HePTAHYIO AIMUHUCTPALIUIO.

3a neBsTh MecseB ¢ aekadps 1918 r. mo asrycr 1919 r. anrimyanamu Obl10 BbIBe3eHO U3 baky
no 30 muH. mynoB Heptu Ha cymmy 113,5 muH. pyOneil. Bce HedTenpomyKThl, BbIBO3UMBIE
aHrnuyaHaMu U3 baky, He mojuiexanyu HUKaKuM aKIHU3HBIM cOOpaM M MPOMYyCKauCh 0€3 BCSIKOM
3anepxku. Kpome Toro

AHrIM4aHe BO3JIOKHWIA Ha a3epOailPkaHCKOe MPaBUTEIHCTBO (DMHAHCHPOBAHHE TOPTOBOTO
noprta baky, Takxe HaxoauBIIerocs B ux pykax. [1,c.31-32]
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HecMotpst Ha TpymHocTu, 7 nexadbpst 1918 r. otkpsuicsa mapiaament AJIP. Bnacts mepenmia k
HOBOHM KOAJHIIMH, SIIPOM KOTOPOHM CTall0 MYCaBaTUCTCKO - COIMAJIHCTUYECKOE OOJIBIIMHCTBO
napJjiaMeHTa.

Bbuto copmMupoBaHO HOBOE JIEBOLIEHTPUCTCKOE IMPABUTEIBCTBO, KOTOPOE BHOBH BO3IJIABUI
@. X OUCKHUH.

[TpaBUTENBECTBO NPUCTYHNWIO K paboTe B YCIOBHUAX SKOHOMHYECKOTO KpHU3UCA, YXYALICHHS
IIOJIO’KEHMSI HAaCEIeHUs, pauKalIu3Ma O0IECTBEHHOT0 HaCTPOEHUSI.

JexabOpnckas crauka 1918 r. 3akoHunIach modea0i pabounx.

Munuctp Tpyna Acnan 6ex Capukypackuil npusHain (akT TSDKENIOTo MOJIOKEHUS padouyux U
3aBepHJI TapJIaMEHTApHEB, YTO MPABUTEILCTBOM OYAYT MPHHATHI BCE MEPbl K YIYUIICHHUIO
nonoxkeHus pabounx. Cpean Mep mpaBUTeNnbCTBa B Havane 1919 r. mo pabouemy Bompocy ocoboe
3HaueHue umeno cozpanue Ocoboro cosemianus npu MHUHHMCTEPCTBE TpyJda — OpraHa, KOTOPBIH
JOJDKEH OBUT MPEAOTBPATUTH OCTphIE (hOpMBI OOPHOBI MEXKy pPaOOYMMHU M IPEANPUHUMATEISIMH, a
TaKkXke pa3zpalbaTbiBaTh MEpbl KacalolMecs OXpaHbl TpyAa. bonbliyio poib B oIpelereHHON
pas3psIKe OCTPOro COLMAIBHOTO KOH(IIMKTA ChIIpajlo MOCTAaHOBIEHHE MUHUCTEPCTBA Tpyla OT 26
sHBaps 1919 roxa, npegycmarpuBaBIiliee OYTH ITOJIHOE BOCCTAHOBIIEHHE KOJJIEKTUBHOI'O 10T0BOpa,
IIPOMBICIIOBO — 3aBOJICKMX KOMHUTETOB, a TAaKKe BblJauy oOmiel npudasku B 360 pyOmueit 1y Bcex
B3pocibIX pabounx. [3,c.10]

Tpernii kabuHET MPOJOIKAN paboTy MO HOpManM3auuu (UHAHCOBOW XHU3HH A3epOaiimxana.
BaxHpIM €ro marom crajo yTBepXKIEHHE MpPOEKTa OpraHM3anuu A3epOalPKaHCKOTO TOCYy-
JApCTBEHHOTO OaHKa.

4 depansa 1919 r. Ha 3acenanuu IlapiaMeHnTa BriepBbie ObUT pACCMOTPEH arpapHbBIN BOIPOC, U
Obula co37jaHa arpapHas KOMHCCHUs, BO3IJIABJIsIeMasl COLMAIUCTOM — rymmeTrcroM Camen Gexom
Aramanu ornel. OJHaKO MpaBble MOJUTUKU MPENATCTBOBAIM IMPOBEICHUIO PaJUKaIbHON 3eMellb-
HOW pedopMbl. 3aTAruBaHue ke ee 000CTPsUI0 CUTYallMIo, MpeBpalias MOCIEIHIO B CEphe3HbIN
00BEKT HEZOBOJIBCTBA MMOJUTHKON TOCY1apCTBA.

B ycnoBusx TAXKenoro 3KOHOMUYECKOTO TOJI0KEHUS, HEYAauHbIX MONBITOK peleHus: padodero
U arpapHoro BOIIPOCOB B pecIyOJIMKe Hayaycs 3aTsSHKHON MPaBUTENbCTBEHHBIN KpU3HcC. 25 geBpanst
1919 r. nmpaButenbcTBo ®.X0MCKOro BHIHYKIEHO OBLJIO MO/1aTh B OTCTABKY.

14 anpens 1919 r. [lapnament Asep6aiiikana yreepaui 4-biii o cueTy kabuHer MUHHUCTPOB.
IIpaBuTenbcTBO Bo3rnaBui mycaBaTtiucT Hacub Oex ¥Ycy60ekoB.

B mae 1919 r. anrnuyaHe CHAIM CBOM KOHTPOJb C YIpPaBJIECHHUsS BOJHOIO TPAaHCIOpPTa M
HE(PTSIHON NPOMBIIUIEHHOCTH, BEPHYJIM PAaBUTENLCTBY IPAaBO KOHTPOJIS Haj neyaTs. [1,c.48]

B asrycre 1919 r. anrnmiickue BolcKa YIIIM U3 peciyONMKu, mocie 4dero AsepOaiipkaH
OKa3ajicsi CBOOOTHBIM OT KaKOT0-JIMOO BHEUTHETO BOEHHOT'O MPUCYTCTBUSI.

[TpaButenscTBO H.YCcyO6ekoBa nelicTBOBAJIO B YCIOBHSIX Pa3BUTH SKOHOMUYECKOTO KPU3HCA,
pocta pabOodero [BWKEHUS W YCWICHHUS TMO3MLIMU OOJIbIIEBUKOB, HECMOTpS Ha TO, Cpeau
azepOailpKaHCKUX pabounx OBLT pOCT BIUSHUS «MycaBaTay.

Kabuner H.Ycy60exkoBa mpoBOAMI COIMATLHO-OPHEHTUPOBAHHYIO SKOHOMUYECKYIO TIOJIUTHUKY.

Cpeay NpHUHATBIX UM KOHKPETHBIX MEpP MOKHO Ha3BaTh IPaBUTEIBCTBEHHOE IOCTAaHOBJIEHUE
00 yBENTMYEHUH OKIJIAZOB TOCYIAapPCTBEHHBIX CIYKAIIUX M O TOBBILIEHUH MPOKUTOYHOTO
MHUHHMYMa, B COOTBETCTBUH C KOTOPBIM JI0XO0J, HE MPEBBIMAIOIMINN 5 ThIC. py0. 0CBOOOXKIANICSA OT
00JIOKEHHUS TOIOXOMHBIM HAJIOTOM.

[TpaBsimas KoaduIMs MNPOJOIDKWIA JIMHUIO HAa OPraHM3allIOHHOE CTAHOBJIEHHE IOJUTUKU
conrabHBIX pedopm. B centsdpe-okTaOpe B MuHuCTEPCTBE Tpyaa OblIa OpraHN30BaHa KOMHUCCHS
JUIS peleHus] BOIpoca 00 YBEIMUYEHUHU CTaBOK OIUIAThI TPYy/a CIYKalIUX U pabOYuX MPOMBIIIJIEH-
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HBIX TIpeanpusiTHii bakuHCKOTO paiioHa. Jyis yperyaupoBaHus KOH(JIMKTOB MEXIy paboduMu U
npeanpuHIMaTeIIMU MUHHUCTEPCTBOM Tpy/aa OblI co3jaH ApOUTpaKHbIH Opra.

C Hayana JeATENIbHOCTH NPaBUTENILCTBA YCyOOEKOBa B TOPrOBO-IPOMBIIIJICHHON MOJIUTHKE
MIPOCIICKUBACTCS TNOEpanu3aIysi B SKOHOMHUECKOM cdepe.

3HAaYUTENbHBIM JOCTH)KEHHEM (DPMHAHCOBO-3KOHOMHYECKOM IOJUTHKHM JIEBOLEHTPUCTCKON
KOQJIMIIH CTAJIO yupexaeHue A3epOailpkaHCKOro rocyJapCTBEHHOro OaHKa.

B 1919 1. I'ocynapctBennslii Oromker AzepOaiimkana coctaBisu 665 mimH. maHar. [5,c.3] bromker
OoJIbIIIel YacThIO TOMOHSICS 3a CYeT NMPOAaXH He(PTHU M B3UMaHHA Hajora Ha NpuObUTh. OCHOBHBIM
HCTOYHUKOM (hOpMHpOBaHUs Or0pKeTa ObLT MO0X0AHbIH Hastor. B 1919 1. ypoBeHb Haora Ha mpruObUTL
coctaBisin 30%. JIpyrumM MCTOYHMKOM MOMOJHAIOIMM OFO/DKET ObUTM aKLM3HBIE HAIOTH OT MPOJAXKU
BUHA, Tabaka U B 0coOeHHOCTH HedTu. YacTh OroKeTa MOMONHSIIACH 3a CUET TAMOXKHH, OT IMOIUIVH,
B3UMAEMBIX CO CBOOOIHOM TOPrOBIIH, a TAKKE IPY30BBIX U MACCAKUPCKUX MEPEBO3OK.

Pazymeercsi, oqHMUM U3 IVIaBHBIX aTpUOYTOB IOCYAApCTBa SIBJSAETCS HallMOHAJbHAs BaJIOTA.
Eme 22 centsa6ps 1918 r. npaButensctBo AJIP npuHsIIO mocTaHOBIECHUE O BBEJICHUU B 000POT Jie-
HEXHBIX CIUHUIl — OAKMHCKUX OOHOB miu MaHart. [2,c.236] OHH, COTTIaCHO MPaBUTEILCTBEHHOMY
MOCTAHOBJICHUIO 00 WX BBEACHUHU B JCHEKHBIH 000pOT, cpady Monydmin (UKCUPOBAHHBIN KypC,
IIPUBSI3aHHBIN K TypenKoil upe, 3a koTopyto naBanu 40 manaroB (uiau OoH). Benen 3a nepBoii nap-
TUEH eH3HaKoB, OTIIeYaTaHHbIX B baky B ceHTA0pe, nmocieaoBana Bropas — B pazmepe 30 MiH. GOH.

Bcenen 3a cozmanuem ocenbto 1919 r. ['ocynapcTBeHHOro 0aHka A1 KOHTPOJS 32 JIEHEKHOM
SMUCCHEN U HOpMallu3aluuu (PUHAHCOBOW CUTYallUH, B PECIyOJIMKE BO3HUKIIA CETh cOEeperaTesIbHbIX
KacC W OTHAENEeHUH MeNKuX KpeauToB. OkasbplBajlaCh HOJJIEP)KKA M Pa3BUTHUIO YAaCTHOro OaH-
KOBCKOro cektopa B PecnyOnmuke. Ha Teppuropun AzepOaiiikana neiictBoBan bakuHckuit Kyre-
yeckuii Oank, bakuHckuil nmepcuackuii 6ank, ¢unran TuIMccKoro Kyrne4eckoro u COeAMHEHHOTO
6ankoB. OJTHAKO OTCYTCTBHE BHEITHEOKOHOMUYECKUX CBS3€H M HaJIa)KEHHBIX TOPTOBBIX OTHOIICHUH
He MO3BOJIMIM CIPABUTHCS ¢ MHQIIALUEH U KPU3HCOM IIEPENpOU3BO/ICTRA.

OCHOBHBIM HCTOYHUKOM JOXOJOB Juid AsepOaiijpkaHa NpoaoJKala OCTaBaThCs Mpojaxa
Hept m HedTenpoaykToB. OaHAKO, BCE MOMBITKH TpaBuTenbcTBa H.YcyOOexkoBa ycTaHOBUTH
LMBUJIM30BaHHbIE OTHOIIEHU ¢ WTanuel m Ap. cTpaHaMu HaTaJKUBAJIUCh HAa IMPOTHUBOJEHCTBUE
AHIJIMMCKON ¥ aMEpUKAHCKON CTOPOHBI.

JocTaBkoii Myku u3 batymu nomkHa Oblia 3aHMMaThCs a3epOaipkaHCKas CTOpoHa. B mpoTus-
HOM Cllyyae aMepUKaHIIbl TPO3WIM MPEKPATUTh [IEPErOBOPHI O MOCTABKE CTOJIb HEOOXOIUMON JIs
PecniyOnmuku wmyku, Tem He wMeHee, a3epOailipkaHCKOE TIPABUTENBCTBO BBIHYKICHO ObLIO
COIJIACUThCS Ha Takue KalalbHble YCJIOBHA, MOJYYHMB B3aMeH OT aMepHukaHckoro « Komwurera
nomoinu Ha bimkaem BocToke» obemianne o moctaBke IByX BarOHOB MYKH B HEZIEIIIO.

AHrIIMyaHe He CHU3WJIM TEMIIOB BbIKauKu He(TH U3 AzepOaiiikaHa U 1OCie TOrO KaKk BOEH-
HbI KOHTHMHTEHT NOKHHYJ cTpany. B 1920 r. Bpurtanckas nedtsnass agmunuctpanus B barymu
TOJIBKO 10 JKEJIE3HOM Jopore moiiydana 15 BaroHoB ma3yra exenHeBHO. Torna 25% mosy4eHHBIX
He(PTENPOIYKTOB BBIACISIIOCH HA YIOBIETBOPEHHE MOTPeOHOCTEH (PPaHIly3CKOTO M MTAIbSIHCKOTO
npaBuTenbeTBa. [4,¢.11-16] bputanckoe npaBUTENBCTBO CTAPAIOCH BCAYECKH OTPAHUYHUTh JTOCTYI K
He(TAHOMY NMOTOKY M3 A3zepOaiikaHa axe CBOMM coro3HHKaMm — @panuuu 1 Utanuu. 9710 BhIpa-
KaJIOCh B MOCTOSIHHOM KOHTPOJIE BHEIHE MOJUTHYECKUX KOHTAKTOB A3epOaiikaHa U HE MeHee
KECTKOM SKOHOMHYECKOM JTUKTaTe CO CTOPOHBI BennkoOpuTaHuu, cTaBiieil OCHOBHBIM MOJIb30Ba-
tenem KaBkasckoil Hedru.

BHyTpeHHee mosoxeHue B pecnyOsMKe K 3TOMY BPEMEHM OCIOKHSJIOCH TE€M, YTO B oOcTa-
HOBKE pacTyIEro 3KOHOMUYECKOT0 KpHU3Kca HalI01an0Cch YCUIICHHE Paboyero JBUKEHUSI.

B 1920 r. B cBs3u ¢ HemocTtaTkoM cObiTa, HePTsAHAS U HedTenepepabaThIBarOIIas MPOMBIILI-
JIEHHOCTh A3epOaiikaHa UCIIBIThIBAIA ONPEIEIIEHHbIE TPYIHOCTH.
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Eme B utone 1919 r. kpynHbIii azepbaitmkanckuii HedrenpombinieHHUK 3.A. Tarues BeICKa-
3aJICsl 32 PELIMTENbHOE M3MEHEHHE Kypca NMpPaBUTENbCTBA B (DMHAHCOBOW M TOPrOBO — IPOMBIII-
JIeHHOH oOnactu. [1, ¢.64]

OO6pazoBanHbIi B KOHIIE jJeka0ps 1919 r. yerBepthiii KabuHner MUHHUCTPOB Tak e BO3IJIABHII
H. Ycy66ekos.

HesarenpHocts KabuneTra mpoxoauia ¢ OAHON CTOPOHBI HAa (POHE MEXTYHAPOAHOTO MpPU3HA-
HUs, a ¢ Apyroi, npsmoro BcTyrmieHuss CoBeTckoil Poccun Ha myTh CHIIOBOrO BOBJ€UeHUs A3sep-
Oaiipkana B chepy CBOEro MOJIUTHUYECKOTO BIUSHUS, OMOPON 4Yero BHYyTpu camoil PecnyOnuku
CTajia MECTHas KOMMYHHUCTHYECKas maptusi, oOpazoBanHas 11 — 12 deBpans 1920 roma myrem
00bEeTMHEHNS ICHCTBOBABIINX B CTPaHe OOJIBIIEBICTCKUX OpraHU3aLUi.

B sKkoHOMHYECKOM YacTH IPOrpaMMHOM JCKJIAPALUM IIPABUTEILCTBA COIACPKAIMUCH IOJIOKEHMS,
CBUJIETENBCTBYIOLIHUE O TUTAHAX BHECEHUS ONPEICIICHHBIX N3MEHEHUI B FOCYAAPCTBEHHYIO IOJIMTHKY.

Tak, nIpaBUTENBCTBO HAMEPUBAJIOCH OTOMTH OT MPAKTUKU YBEIUYEHUS BBO3a M OIPAHUYECHUS
BBIBO3a, CyOCHIAMPOBAaHUS HE()TEHPOMBIIIJICHHUKOB JIJIsl BbIIAUM )KaJOBaHUs, JOOUTHCS yBeIUYe-
HUS MPSIMBIX U YHUYTOKEHUS OOJBIINHCTBA KOCBEHHBIX HAJIOTOB.

B uenTtpe BHUMaHUS (UHAHCOBOW TOJUTHKU IMUPOKOM KOaluiuu ObUIM JanbHeiInee
CTaHOBJICHHE CaMOCTOSITENIbHON OaHKOBCKOI cucTembl A3zepOaiijkaHa, yperyiupoBaHHE BajlOT-
HOT'0 BOIpOCa, pa3paboTKa rocy1apCTBEHHOIO O0/KeTa peciyOJIMKY. 3HAaUUTEIbHBIM HOBIIECTBOM
B BajtoTHOW nosmtuke AJIP cranu perynupoBaHue Kypca asepOailKaHCKHUX JIEHEr ¢ IOMOIIbIO
HKCIIOPTa TOBAPOB U MEepPex0/1a MPpoJaku He(TH TOJIBKO 3a azepOaiiyKaHCKUe JCHBI .

[loTepnenu Heyaauu MOMBITKA IMPOKOW KOAIMLKU MPABUTEIBCTBA JOCTUYb COIJIACHS B JIeJie
MIPOBE/ICHUS arpapHoOi peOopMBbI.

Opnaxo k Hagaiy BecHbl 1920 r. HakaT colMalIbHBIX IPOTUBOPEUUN U MEXIapTUIHHONW OOpbOBI
JOCTUT CBOero mpenena. lIpaBUTEIbCTBO BBIHYXKIEHO OBLJIO MOJaTh B OTCTaBKY. Y CHIIUA,
HaIpaBlIeHHbIE HAa CO3/]aHKe HOBOTO KaOMHeTa, okazanuch OesycnemnbivMu, AJIP, mpeObiBaromias B
COCTOSIHMM TIy0oYaiiliero conpagbHO — SKOHOMHUYECKOTO M IOJMTUYECKOro KpH3Huca, OKasala
nerkoit noOwrueii B pykax Coserckoii Poccun

3a Bpems cymectBoBanus AJIP IlapmamenTt u 4 IlpaBurenbcTBa MHOTO BHUMAHMS YAEISUIH
9KOHOMMUYECKOMY IOJIOKEHUIO B CTPAaHE, UCKAIM IyTU Pa3BUTHUs IPOMBIIUIEHHOCTH, CEIbCKOTO
XO03s1iICTBa, COLMANIBHON c(ephl.

Hannune B IlapnaMeHTe paziuyHbIX MOJUTHYECKHX CHJI C IPOTUBOMOJIOXKHBIMU MPECTAB-
JICHUSMHU O SKOHOMHUYECKOM pa3BUTUH PecnyOnuku, BHEIIHAS yrpo3a co cropoHbl Apmenuu u Co-
BeTckoi Poccuy He MO3BONIMIIM CTaOMIN3UPOBATh SKOHOMUYECKOE MOJIoKeHue B cTpaHe. [IpaBbie
MOJINTUYECKUE CHIIbI, mpexae Bcero «MTTuxan», mpaBble MycaBaTHCThl UM 4acTh OecrnapTUHHBIX
JIEMOKpATOB, B MPUHIIMIIE SBISUIUCH CTOPOHHUKAMHM CBOOOJHOM SKOHOMHUKH, PATysl OAHOBPEMEHHO
32 HEMPUKOCHOBEHHOCTh YaCTHOW COOCTBEHHOCTH U MCKOPEHEHHE CIEKYIATUBHOW NEATEbHOCTH
BIIUATENIBHBIX TOPTOBO - IPOMBIIUIEHHBIX KpYroB. JIeBble CHIIBI INpENCTaBIEHHBIE BO BIACTH,
COLIMAJIUCTUYECKUM OJOKOM, TpeOOBald YKPEIUIEHHS CHCTEMbl TOCYIapCTBEHHOIO KOHTPOJIS
HSKOHOMMKH, MPECeUeHUE KaKoro Obl TO HU ObUIO JaBlieHUs KamuTasla Ha BiacTh. CoueTaHue 3THUX
JBYX MO3UIMI HAIIJIO CBOE OTPAKEHUE B JIEATEIBHOCTH BEAYIIEH MOIMTHYECKON CHIIBI CTPAHbl —
naptuu «MycaBaT», OAX0 KOTOPOH B IIEJIOM COETUHT B ce0e MPeUMYIeCTBa roCy1apCTBEHHOTO
MOHOIIOJIN3Ma, JMOepaIbHOW SKOHOMHKH W COIIMAIMCTHYECKOro perynupoBaHus. OpHako, Kak
MoKa3ajga TPaKTHUKA, TOT IUTAH OKa3aJicsi HEpeaTbHBIM B TOT HCTOPUYECKHUNA MOMEHT. [3,c.22]
BwMmecTte ¢ Tem cieyeT OTMETUTb, UYTO 32 TaKOM KOPOTKH Cpok ObliaH paspaboTansl [lapiamenTom
LEJIBIA PsiJl 3aKOHOB, KacaloUIMXCsl SKOHOMUYECKo# cdepbl. bbita co3nana HannMoHadbHAs BaNIOTA,
HanmonanpHelii 6aHK, KpeTUTHBIE OPTaHBbI.

Knroueewle cnosa: >xonomuka, GUHAHCHI, OI0KET, 0AHKOBCKAsl CHCTEMA.
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T.K. Quliyeva, R.I. Topcubaseva

1918-1920 illords Azarbaycan Demokratik Respublikasinin iqtisadi siyasati.

XULASO
Moqalade ADR-1n mévcud oldugu dovrds dlkenin iqtisadi inksafi ilo slagadar bir sira masalalor gal-
dirtlmigdir. O climloden respublikada igtisadi quruculuq sahasinds siyasi partiyalarin miixtslif konsepsiyalari
gdstorilmisdir. Iqtisadi sahado ADR hékiimotinin qorarlarina daha ¢ox digget ayrilmusdir. igtisadi siyasetin
hayata kecirilmasinds nailiyatlor va ¢atinliklor gdstarilmisdir.
Acar sozlar - iqtisadiyyat, maliyys, biidcs, bank sistemi.

T.K. Gulieva, R.1. Topchubashova

The economic policy of the Azerbaijan Democratic Republic in 1918-1920.

SYMMARY
In the article describes a number of issues related to the economic development of the country during
the period of existence of the Azerbaijan Democratic Republic. It also includes various concepts of political
parties in establishment of the economy of the country. A lot of attention is paid to decisions of the Azerbai-
jan Democratic Republic government in the economic sphere. Success and chalenges in implementing
economic policy are shown as well.
Key words: economics, finance, budget, banking system.

VIIK 62 -192:504.1(075)
I.0.00s1cazo6
A3zepoationcanckuii Apxumexkmypno-CmpoumensHutii Ynueepcumem

COBPEMEHHBIE KOHIEIIINU BE3OITACHOCTH

CyIiecTByeT 10CTaTOYHO OOJIBIIIOE KOJMYECTBO OMpeAesieHnid Oe3onacHocTH. Kak nu3BecTHO, B
ITUPOKOM CMBICTIE TT0/] 6€30TaCHOCThIO TOHUMAETCSI TAKOE COCTOSTHHAE TOW WMJIM WHOM CHCTEMBI, IPH
KOTOPOM OTCYTCTBYIOT OMACHOCTH, 0OECTIEUNBACTCS COXPAHEHHUE U HA/IKHOCTh ATOTO COCTOSIHHUS.

Tak unam vHaue, 3TU ONpPEAEIICHUs COAEPKAT, MO CYLIECTBY, JUIIb JIUHTBUCTUYECKOE TOJIKOBA-
HHUE TIOHSATHS OE30ITaCHOCTH. KpOMe TOro, UX HEIJOCTATOK B TOM, 4YTO OHH IIO cBoOeit CyTH
MPOTUBOpEYAT BHYTPEHHHUM 3aKOHaM coluymMa M TexHochepbl. B peanbHOW XKU3HM Bcerja
CYIIECTBOBAJIM, CYIIECTBYIOT M OyJIyT CYIIECTBOBATh OMACHOCTH CAMOT0O Pa3IMYHOrO XapakTepa, a
CJIeIOBATENIbHO, U PUCK BO3HUKHOBEHUS M BO3JCHCTBUS Ha YEJIIOBEKAa U OKPYXKAIOUIYI0 Cpeay
Pa3IMIHOTO poaa HETAaTUBHBIX SIBIICHUHN U IponecCoOB TEXHOICHHOT'O, MPUPOAHOI0, COOUAJIBHOIO,
HSKOHOMMYECKOTO M UHOTO XapakTepa.
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Bwmecte ¢ TeM B onpeseneHun 0€3011acHOCTH, TpuBeAeHHOM B cioBape B.U.[lans, conepxurcs
panyoHaibHasi MBICIb O CMBICTIOBBIM JTyalu3Me MOHATUS «Oe30MacHOCThY. AHATU3UPYS YKa3aHHOE
OTIpeJiesIeHUe, B TOHATUH 0€30MaCHOCTh MOYKHO BHUJETh JIB€ CTOPOHBI: BHEIIHION, ONPEACIISIONIYIO
BO3/ICHCTBUE 00BEKTA HA CPELY, U BHYTPEHHIOIO, XapaKTEPHU3YIOIIYIO0 CBOMCTBA CONPOTUBIISIEMOCTH
00BEKTa O OTHOLICHHIO K BO3JCHCTBUIO BHEIIHEH CPEIBI.

Crnenyer 3aMETUTb, YTO PUCK KAaK KOJIWYECTBEHHAs MEpa OMACHOCTH, a CJIEJOBATEIbHO U ypO-
BEeHb 0€30IIaCHOCTH, UMEET CTOXAaCTHUYECKYIO IPUPOAY U ONpPENEIIeTCs LENbIM PSAAOM CIydalHbIX
SIBJIEHUM, O KOTOPBIX B JAJIbHEHILIEM €I11€ MOUIET PEUb.

Takum o6pa3zom, kareropus «0€30MACHOCTb» HOCHUT OTHOCHTEJbHBIN, a HEe aOCOIIOTHBIN
xapakTep. M cMbICIOBOE 3HaUCHHE OHA MPUOOPETAET TOJIBKO B CBSI3U C KOHKPETHBIMH OOBEKTaMH
win chepoil yeIoBeYeCKOM NeSTEIILHOCTH.

B ¢unocodpckom cmbicie 6e30MacHOCTh — 3TO MHTErpaibHasi (pOpMa BBIPAKEHHS KU3HECIIO-
COOHOCTH M >KU3HECTOMKOCTH O0BEKTOB MaTepHAIbHOTO MHpa. JTa TPAKTOBKA HUKAKUM 00pa3oM
HE MOXXET OBbITh IPUMEHEHA B KOHTEKCTE HALLMX PACCYXKIECHUH.

Takum 00pa3oM, )KMU3HEHHO Ba)KHbIE MHTEPECHl JMUHOCTH, OOIIECTBAa M TOCYAApCTBa 3]1€ChH
SIBJIAIOTCSI 00bEKTOM o0ecreueHus 0€30MacHOCTH.

Takast TpaKTOBKa TepMUHA O€30MaCHOCTH SIBJIIETCS 0€3yCI0BHO KOPPEKTHON MPUMEHHUTENBHO K
COIIMAIIEHO — YKOHOMHYECKHM crcteMaM. OHa OTpa)kaeT TiIaBHbIC LeleBble (PyHKIMKA Oe30macHOC-
THU B TOM WIN UHOM cdepe 4eT0oBeUeCKOn JEeSTeNbHOCTH, COCTOSALINE B 3aIUTE KU3HEHHOI'O BaXK-
HBIX UHTEPECOB OOBEKTOB 0€30IIaCHOCTU W MOJJEPKAHUM YPOBHS PUCKA ITUX OOBEKTOB B JOIyC-
THUMBIX IIpeJenax.

3amMeTuM, 4TO TOJI COMAIILHO — dKOHOMUYecKor cuctemor (COC) moHUMaeTCsl onpeiesieHHas
COBOKYITHOCTb OPTaHU30BAHHBIX KOJUIEKTUBOB JIIOEH, HacesleHUsl, 00BbEKTOB SKOHOMHUKH U HH(]-
pPacTpyKTyphl, a TAKKe MPUPOJHO — TEPPUTOPHUATBHBIX KOMIUIEKCOB U 3KOCUCTEM, O00pa3yrOIIMX
€IMHOE CTPYKTYpHO-(QYHKIMOHaNbHOE Lenoe. Mmeercs B BHIY, YTO 3TH CUCTEMBbI IO CBOUM
IIPOCTPAHCTBEHHBIM U JPYTUM IIapaMETpaM COOTBETCTBYIOT aJMHUHHUCTPATUBHO — XO3HCTBEHHBIM
TEeppUTOpUATBHBIM 00pa3oBaHUsAM rocyaapctBa. OHM MOTYT OBITH Pa3jIMYHOIO YPOBHS M Macll-
taba: ot Pecniybnukanckoro 10 o0bekTOBOro. B cooTBeTCTBUM € MPUHATON B CUCTEMHOM TEOpHH
KJIacCCU(UKALMN YKa3aHHbIE COIMAIbHO-DKOHOMHMUYECKHE CHCTEMbl MOTYT OBbITh OTHECEHBI K
CIIO)KHBIM CHCTEMaM C HUEpapXHyecKoil, B OOJBIIMHCTBE CIIy4aeB BETBUCTOW, CTPYKTYpOH,
o0nafaroriei THOKOCTBIO M aJJalITUBHOCTBIO.

[TonoGHast uHTepIpeTanust MOHATHS OEe30MacHOCTH MpHeMieMa Ui JIOObIX HE TOJIBKO
COLIMAJIBHO — 9KOHOMUYECKHUX, HO U JUIsl OpraHU3allMoOHHO — TexHuueckux cucreM(OTC).

CdopmynupoBaHHOE BBIIIE ONPEIETIEHNE COLUATBHO — IKOHOMUYECKON CUCTEMBI COTJIACYeTCsl
¢ ¢punocodckoil TPaKTOBKOM TepMUHA KaK COBOKYITHOCTH 3JIEMEHTOB, HaXOSAIINXCS B OTHOIIEHMSIX
U CBSI3AX MeXay co0oil M 00pa3yrolMX OIpPENeNeHHYIO LEJ0CTHOCTh, €IMHCTBO. OHO Takxke
COrJIacyeTcsl ¢ MpPEJICTaBICHUSIMH O MHOTOIJIAHOBOCTH JIFOOBIX pEaJbHBIX CHCTEM KaK HEKHX
MaTepUaIbHBIX CTPYKTYp, KOTOPbIE MOT'YT pacCMaTpUBAaThCS C pa3HbIX TOYEK 3pEeHHs, POKyCUpys
BHUMaHME Ha TOM MJIM MHOM KOHKPETHOM ee 1eneBoi GyHKIMU. B Hamem ciyyae (pyHKIMOHANbHAS
COCTaBJISIIOLIAs] CUCTEMBl CBsi3aHA C oOecriedeHneM O€30MacHOCTH IMPH YIrpo3ax M OMACHOCTSIX
TEXHOTE€HHOI'0, IKOJIOTHYECKOTO ¥ HHOTO XapaKTepa.

TepMuH «0€30MaCHOCTE» MOXET HMETh M HMHOM CMBICH, KOTJia peub UAeT o Oe30macHOM
(GYHKIIMOHUPOBAHUM TOTO WM HMHOIO OOBEKTa, OTHOCALIErocs K KIJIAcCy OPraHU3allMOHHO —
TEXHUYECKUX cHCTeM. B 3ToM ciyuyae moHsTHE 0€30MacHOCTH CleAyeT paccMaTpuBaTh B JIBYX
acreKTax: BO-TIEPBbIX, KaK HEKOE CBOWCTBO WJIM CIIOCOOHOCTh JIaHHOM CHCTEMBI COXPaHSTh
OTIpe/IeNIEHHOE YCTOMUMBOE COCTOSIHUE, BO-BTOPBIX, KAK COCTOSIHHE, P KOTOPOM 0OecTieunBaeTCs
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3aIUIIEHHOCTh O0BEKTOB OE€30MAaCHOCTH, T.C. HACEJICHUsI, CPEAbl €ro OOWTaHUs, TEPPUTOPUN U
00ecTeYnBaIOIUX CTPYKTYP.

Uro kacaeTcs BTOPOTO aclekTa, TO, KaK BHIHO M3 BBICKA3aHHBIX BBHIIIE COOOpaXCHUH, OH B
MIOJTHOM MEepe COOTBETCTBYET paHee MpHUBEICHHON (POpMYIHpOBKE 0€30MaCHOCTH ISl COLUAIBHO —
HKOHOMHYECKUX CHUCTEM.

s mepBOro ke acrekTa, XapaKTepHOro JUIsi OPraHU3allMOHHO — TEXHMYECKHUX CHCTEM, K
YHCIy KOTOPBIX OTHOCATCS B3PBIBO-, MOXKApO-, XMMUYECKH M PATUAIMOHHO OMACHBIE U JIPYyTrHe
O00BEKTHI POMBIIIIIEHHO — XO3IHCTBEHHOI0 U BOEHHOTO Ha3HaueHUs, (opMyInpoBKa 0e30macHoC-
TH MOJKET OBITH JIaHa CIEAYIOIIMM 00pa3oM. be3omacHOCTh — 3TO CBOMCTBO (CITOCOOHOCTH) 0OBEKTa
COXpaHATh NpU (PYHKIIMOHHUPOBAHUU B OIPEICIICHHBIX YCIOBHUSX TaKOE COCTOSIHHE, IPU KOTOPOM
BEPOSTHOCTh BO3HHUKHOBEHHUS aBapuii M KaTracTpod HE TMPEBHINIACT JONYCTUMBIX 3HAYCHUU, a
BO3MOXKHBIN yIIepO MpU TaKOTO poja COOBITHSIX SBISETCS MHHAMAIBHBIM.

[Ipn ananu3e u OIEHKE O€30MacHOCTH, OE3yCIOBHO, MPUHUMAKOTCS BO BHHMaHHE 00a
yKa3aHHBIX BBIIIIE aCTEKTa.

MO>KHO TIPUBECTH €l1le OJIHY HE OECCIIOPHYIO, HO 3aCTy>KUBAIOIIYI0 BHUMaHUS (OPMYITHUPOBKY
MOHATHSI 0€30MaCHOCTH, B CUJTy TOTO, YTO OHA OCHOBBIBAETCSl HA CHCTEMHOM IMOJXOJE.

B .U. Spoukun [1] npeanaraer paccMaTpuBaTh 0€30MACHOCTh Kak SIBJICHHE, TOXKIECTBEHHOE
TOMEOCTAa3UCy CUCTEMBI, CYThb KOTOPOTO B OIPENEICHHOM THUIIC AMHAMHYECKOTO paBHOBecus. B
3TOM ciTy4ae 0e30MacHOCTh MOXKHO MHTEPIPETUPOBATh KaK IWHAMHYECKH PABHOBECHOE COCTOSHHE
CIIO)KHOW CaMOPEryJIHPYIOUIeHCs CHCTEMBI, MPH KOTOPOM B JIOMYCTHMBIX MpeAeax IOAICPKH-
BAIOTCS ITaPaMETPbI, CYIIECTBEHHO BAXKHBIE [T COXPAHEHHS CBOMCTB STON CHCTEMBI.

[TpuBenennas ¢popmynupoBka 6€30MaCHOCTH MpUEMIIeMa JIsl XapaKTEPUCTHUKU MPOMBIILIIEHHO
— XO3SUCTBEHHBIX, B TOM YHUCIIE€ B3PBIBO- , MOXKAPO-, XUMUYECKU- U PATUAIIIOHHO OMACHBIX 00BEK-
TOB, €CJIM MX paccMaTpUBaTh BMECTE C MH(MPACTPYKTYpOil, a TakkKe KOMIUIEKCOM CHII U CPEICTB,
MpeHa3HauYeHHBIX I MPEAOTBpAIlleHUs] aBapuil, KaTacTpod U WHBIX MpouciiecTBuii. imMeercs B
BUJy, YTO paccMaTpuBaeMble OOBEKTHI BMECTE CO Bcel MH(GPACTPYKTYpOid, BKIIIOUAsi AJIEMEHTHI,
o0ecCIeYnBaOIINE CBOEBPEMEHHOE pEarnpoBaHWE Ha HM3MEHEHHE CYIIECTBEHHO BAKHBIX TIa-
paMeTpoB M MX TOJIEpPKaHHE B JIOMYCTHMBIX TIPENeNax, MPeACTaBISIOT co00i caMOperyInpyro-
IMECS] CHCTEMBI.

Taxoe mpencraBieHne 0 0€30MTaCHOCTH SBISETCS HECKOJIBKO HJICAIM3UPOBAHHBIM, HE a/IeKBaT-
HBIM peallbHOM CTPYKTYpE M OpraHM3alluy paccMaTpuBaeMbIX cucTeM. OJTHAKO 3TOT MOAXOJ PacK-
pBIBaET MEPCIEKTUBY PELICHUs BaXXHBIX 3a7ay 10 00ecredyeHuto 0e30IacHOCTH Ha OCHOBE TEOPHH
JUHAMHUYECKUX CaMOperyIupyrommxcs cucreM. [Ipu 3ToM MOTYyT OBITH YYTEHBI BCE MHOT000pa3-
HBIE CBSI3U MH(POPMAIIMOHHOTO M YIPaBIEHYECKOTO XapaKTepa.

He amanmu3upys KOHIIEIIIIUIO, OTMETUM, YTO W3 BBICKA3aHHBIX B HEH CYXJICHHI BBITCKAIOT JBA
Ba)XHBIX ITOJIOKEHHSI, B paMKaX HEKOTOPBIX JOMYIICHUH HE BXOJSIIIE B IPOTUBOPEUNE C 3aKOHAMU
TEPMOTUHAMHKH.

[lepBoe U3 HUX CBOAUTCS K TOMY, YTO MPHU OCYILIECTBICHUHU JIFOOOH MPOM3BOACTBEHHOM Jesi-
TEJNBHOCTH, CBSI3aHHOM € HEProBBIPAOOTKOM, 3HEpromnepepabOTKON MM 3HEPrornorpedIeHueM, B
CUCTEME MPOUCXOJUT YMEHbBIIIEHWE 3HAYCHHs] TAaKOTO BaXKHOTO TEPMOJAMHAMUYECKOTO Iapamerpa
COCTOSIHUSI, KaK »HTporwus. Jedo B TOM, 4TO Ha OOBEKTax, 3aHUMAIOIIUXCS TMPOU3BOACTBEHHOMN
JeSTeNbHOCTBIO, MPEAYCMATPUBACTCS YIIOPSIOYEHHOCTh YHEPTETUYECKUX MMOTOKOB, KOHIIEHTPAIUS
SHEPTMH TOTO WM HWHOTO BHJA B OIPEACICHHBIX CTPYKTYPHBIX IPOW3BOJICTBEHHBIX Y3JIax.
O6pazyercs onpeaeeHHas Tonorpadust YHEPreTUIECKUX MOTSHITHATIOB.

Bropoe nonoxxenue. CocTostHEE CUCTEMEBI (B paCCMaTPUBAEMOM CITy4ae TEXHOTEHHO OIMAacHOTO
00BEKTa), XapaKTePU3YIOIIEecss MAJION BETMYMHON YHTPOIUU ¢ TEPMOJAMHAMUYIECKON TOUKHU 3PECHUS
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ABJISIETCS HEpaBHOBECHBIM. [IpH 3TOM OOBEKTHBHO CYLIECTBYET BOZMOXKHOCTB IIEPEX0/a CUCTEMBI B
MEHee YHOPSJI0YEHHOE COCTOSHHE, CONPOBOXKIOIIEECS aBapUIHBIM BBICBOOOXKIICHHEM 3HEPTHH.
[TosTOoMy criexyeT OTMETUTh OOBEKTHBHO CYLIECTBYIOIIYIO, OOYCIOBICHHYIO 3aKOHAMH TPUPOJIBI,
BO3MOKHOCTh BBIXO/Ia B3pBIBa-, MOXKAPO-, XUMUYECKH U PAJMAIIMOHHO OMACHBIX 00BEKTOB U3 COC-
TOSIHUS TIOJAEPKUBAEMOI0 TUHAMUYECKOIO PAaBHOBECHS 110/ BO3JCHCTBUEM BHEIIHUX BO3JCHCTBUM
WIH B PE3yJIbTaTe CYLECTBEHHOI0 U3MEHEHHs pabounx MapaMeTpoB.

Takum 00pa3zoM, mpHUpoJa BO3HUKHOBEHMs aBapUil Ha SHEPrOOCHALICHHBIX OOBEKTaX HMMEET
OIIPEJICJIEHHYIO CBSI3b C IPOBEIEHUEM OAHON M3 BAXKHBIX TEPMOAMHAMUYECKUX (YHKLHH COCTOS-
HUSL —BHTpONMEH. DTO OOCTOATENBCTBO HEOOXOJMMO BCECTOPOHHE YUUTHIBATh IPHU CO3JAaHUU U
Pa3BUTUU BCEH CHCTEMBI MEp U JICUCTBUIN MO 00ECIICYCHUIO TEXHOTEHHOW 0€30TIaCHOCTH.

Posib 5HEPro’HTPONUITHOTO MOAX0Aa K OOBSICHEHHIO MPUYMH ABAPUHHOCTH BUAUTCS B TOM,
9YTOOBI C YYETOM BBICKa3aHHBIX COOOPaKEHHI NMPUHUMATh HEOOXOAUMBIE MEPHI MO 00ECIECUECHUIO
OTIaCHBIX OOBEKTOB SHEPTHEN C HU3KOM HTPONHUEH, N30aBICHUIO OT OTXOJ0B, 000X BBICO-
KO SHTpOIHUEH, U CO3JaHUI0 YCIOBHUM, NMPU KOTOPHIX Obl B paMKax CHCTEMbl 0ojiee BBICOKOTO
YPOBHS 10 OTHOLICHHUIO K pacCMaTpUBAEMbIM O0BEKTaM SHTPOIHUS UMeJIa KaK MOXKHO OoJibliee 3Ha-
YECHHUE.

C yueToM IpOBEIEHHOIO BhILIE aHAIM3a MpeACTaBIIsseTcs Leraecoo0pa3HoM B chepe Gezomac-
HOCTH HAaCeJICHUs, TEPPUTOPHUI U 0OBEKTOB UCIIOJIb30BATh CIEAYIOLIUE €€ ONPEIETICHHE.

be3onacHOCTh — 3TO COCTOSIHME 3alUIIEHHOCTH )KM3HEHHO Ba)KHBIX MHTEPECOB JIMYHOCTH, 00-
LIECTBA, I'OCYJapCTBA U CPEABbl JKU3HEACATEIBHOCTH OT ONACHOCTEW M YIpO3 TEXHOIE€HHOTO, IpH-
POIHOI0, YKOJIOTMYECKOT0, BOGHHOI'O M MHOTO XapakTepa. lIpuBeaeHHoe onpeneneHne npuemieMo
JUI XapaKTEPUCTUKU 0€30MaCHOCTH HACENCHHsI U TEPPUTOPUI COLMATbHO-3KOHOMUYECKUX CUCTEM
M000r0 ypoBHS: peciyOIMKaHCKOIO, PETHOHAIBHOI0, MyHUIIUNAILHOTO U 1p.OHO Takke MOXKeT
HCIOJIb30BATHCS JJIS XapaKTEPUCTUKU O€30MaCHOCTH HACENIEHUs, HaXOAIIErocsi B pailoHe pacrio-
JIOKEHUS OPraHU3aIMOHHO-TEXHUYECKON CUCTEMBI ( IPOMBIIIIEHHOTO U HHOT'O OMACHOT'O 00BEKTA).

bezonacHOCTh — 3TO CBOWCTBO U CIIOCOOHOCTb OpPraHM3allMOHHO- TEXHUYECKOH CHCTEMBbI
(IpOMBILUIEHHOTO M MHOTO OOBEKTa) COXPAaHATh YCTOMYMBOCTh U (YHKIMOHMPOBATH, BBHIOJHSSA
CBOE Ha3HAYEHHUE, U HE NIEPEXOAUTH B OMIACHOE COCTOSIHUE.

CoBpemeHHbBIE YTPO3bl Ye10Be4eCTBY U OCHOBHbIEC IPUHLIMIIBI U HANIPaBJIeHHUs obecreye-
HHA 0e30ACHOCTH HA IJ100aJbHOM M HAIIMOHAJIBLHOM YPOBHSAX

Berynus B XXI Bek CBOEro CymiecTBOBaHUS, YEIOBEUECTBO HE M30aBUIOCH OT HApacTAIOLINX
OTMacCHOCTEH M yrpo3, KOTOpBIE CBA3aHBI CO CHI)KEHHEM BO3MOXHOCTEH OMOC]ephl 1Mo camope-
T'YJISILUM €CTECTBEHHBIX MPOLIECCOB U aJaTUPOBAHUS BPEAHMUX BO3JIEHCTBUI Ha HEE, OKa3bIBAEMBbIX
B IIpoliecce Bce BO3pacTarolleil o oobeMaM X035 HCTBEHHON AesITeIbHOCTH YeIoBeKa.[2]

CyI1ecTBEHHO B HEraTHBHYIO CTOPOHY HM3MEHMJIACh Cpela OOMTaHUs 4YeJOBEKa, MOSBUIKCH
rJ100aJIbHBIE PUCKHU 3KOJOTUYECKOT0, TPUPOJIHOTO M TEXHOTEHHOT'O XapaKTepa.

K 4ncmy Takoro posa puckoB cieayeT OTHECTH:

® DHCK CHIXXEHHS KadecTBa Cpelbl OOMTaHWs Ha 3emiie J0 3alloporoBOr0 YpPOBHS 3a CUeT
YBEITUYCHUST MACIITAa00B XO3SIMCTBEHHOU IEITEIIbHOCTH;

® DHUCK CYLIECTBEHHBIX M3MEHEHMH KIMMaTa, MOTEIUIEHWS Ha 3€MJIE€ M TOBBIINIEHUS YPOBHS
MupoBoro okeaHna, BbI3BaHHBIX TEXHOT€HHBIMH U IPUPOIHBIMH IIPOLIECCAMMU:

® DHCK CYLIECTBEHHOIO CHHXXEHHS BO3MOXKHOCTEH Ouocdepbl MO0 aCCUMWISLIMU BPEIHBIX
BO3/EHWCTBUI aHTPONOTEHHOT'O XapaKTepa U OCYIIECTBICHUIO OMOTHYECKON CaMOPETYJISINY B
pe3ysibTaTeé MpOJOJDKAIOIIErocs Ha 3€MJIE  COKpPALEHUS TEPPUTOPUM, HE TPOHYTHIX
XO3SMCTBCHHOM AEITEIBHOCTEIO;
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® DHCK TPEBBIICHUS aHTPOIOT€HHOW Harpy3ku Ha Ouocdepy Haa ee XO3sCTBEHHOH
€MKOCTBIO, TIPH KOTOPOM YEJIOBEYECTBO OKAXKETCS Iepes JMIIOM HEeOOpaTUMBIX IMPOLECCOB
paspyleHus cpelibl OOUTaHUs U AETPaalui IUBUIM3ALMH:

® PHUCK YMEHBILIECHHS KOHIICHTPALIUU 030Ha B cTpaTochepe 3a CUeT aHTPONOTCHHBIX MPOIIECCOB;

® PUCK OBJIAJICHUS OCHOBHBIMH 3KOJIOIMUYECKMMH PECYpPCaMU ILIAHETHI OIIPEIEIECHHON IPYyNIIon
UHYCTPUAJIBLHO Pa3BUTHIX FOCYAAPCTB.

Crnenyer Takke y4UTHIBATh OOBEKTHBHO CYIIECTBYIOIIUE OMACHOCTU M YTPO3bI KOCMHUYECKOTO
IIPOUCXOXKACHUA. Pedb HIET O BO3MOYKHBIX CTOJKHOBEHUAX HAIICH IUIAHETHI C aCTEPOUIAMM.

Kpome TOro, B COBpEMEHHBIX I'€ONOJUTHYECKHUX YCIOBHIX COXPAHSIETCS BO3MOYKHOCTH pa3Bsi-
3bIBaHMsI arpECCUBHBIMU CUJIAMU BOWH M BOCHHBIX KOH()JIMKTOB, B 3HAUUTEIBHON Mepe yCHIniIach
U ipuoOpena orpoMHbIE MACIITaObl TEPPOPUCTHUECKAS 1E€ATENBHOCTb.

Takum 00pa3oM, B COBPEMEHHOM MHUpE PEaJbHO CYIIECTBYIOT U MPOSBIAIOTCS, KaK YEThIpe
BHJIa YTPO3 U OIACHOCTEH:

® ONACHOCTH U YIPO3bl IKOJOIMUYECKOT0, IPUPOAHOIO U TEXHOTEHHOI'O XapaKTepa, 00yCIOBIICH-
HBIC TJIABHBIM 00pa30M BBICOKOH M BCE BO3PACTAIOLICH MO CBOMM 00beMaM M MHTEHCUBHOCTHU
XO3SIIICTBEHHOM JI€ATENbHOCTBIO YEJIOBEKA, MPEBbIIIAONIEH MPEAEbl J0IYCTUMOTO BPEIHOTO
BO3JIEHCTBUS Ha Ouocdepy, a Tak)Ke ONAaCHBIMU TPUPOJIHBIMU SIBJICHUSAMU U IIPOLIECCAMY;

® OIIAaCHOCTH M YIPO3bl, CBSI3aHHBIE C COXPAHAIOIIEHCS BO3MOXHOCTBIO Pa3Bs3bIBaHUSA BOMH U
BOCHHBIX KOH(UIMKTOB, B TOM umciie ¢ npuMeHeHneM OMII, a Taxke OpyXusi Ha HOBBIX
(U3NIECKUX MPUHIINTIAX;

® OINACHOCTH W YIPO3bl OPraHU3allMd U OCYILECTBJICHMS ONPEIECICHHBIMH JIECTPYKTUBHBIMU
CHJIaMU JTUBEPCUOHHBIX aKTOB, B TOM YHCJIE HA OOBEKTaX C s/IEPHON TEXHOJOTueH, o0beKTax,
OMACHBIX B pPAJUAUOHHOM, XUMHUYECKOM U OHOJIOTMYECKOM OTHOILEHUHU, a TaKKe
IIPUMEHEHUSI C JUBEPCUOHHBIMU LIEJSMU OIPENIEICHHBIX BUOB OTPABJISIIOIIMX BEILECTB,
OMOJIOrMYECKHUX CPEJCTB, PaAMOAKTUBHBIX BELIECTB U Ja)K€ B3PBIBHBIX SJEPHBIX YCTPOUCTB;

® OIAaCHOCTH U Yrpo3bl YEJOBEKY, WAYIIUE U3 KOCMHUYECKOIO IMPOCTPAHCTBA (OMACHOCTH U
YTPpO3blI IJIAHETAPHOTO XapaKTepa).

Bce aTu Bubl onacHOCTEH M yrpo3 JOJIKHBI TAPUPOBATHCS aleKBaTHBIMU MEPAaMU U JEHCTBUS-
MU Ha I1100aJIbHOM M HallMOHAJIbHOM YPOBHSI.

PaccmoTpenne omacHOCTE M yrpo3, a TaKK€ OCHOBHBIE HAIIPAaBJICHUS ACSITEIBHOCTH IIO
obecreyeHnto 6e30MacCHOCTH MPECTABISAETCS 11eIeCO00Pa3HbIM MTPOBECTH, HECKOJIBKO OTKIIOHSASACH
OT TOrO MOPAJKA, B KOTOPOM OHHM YIOMSHYTHI, B3SB 33 OCHOBY MX XapaKTe€p U CErOJHSAIIHION
aKTyaJIbHOCTb.

Cpenu CyIIeCTBYIOUIMX B PEaJbHOM MHpE OMACHOCTEH M yrpo3 YeJOBEYECTBY CErOJHS BCE
0ojiee 3HAYUTEIBHYIO POJIb MPUOOPETAIOT OMACHOCTU M YIpO3bl PaJHallMOHHOTO, XUMUYECKOTO U
OMOJIOTMYECKOTO XapaKTepa.

D10 00YCIIOBIICHO CJIETYIOMUMH TPEMs 00CTOATEIbCTBAMH.

Bo-niepBbIX, COXpaHSAMOIIEHCS BO3MOKHOCTBIO IIPUMEHEHMS B BOHHAaxX M BOOPY)KEHHBIX
KOH(IIMKTaX OPYKUsI MAaCCOBOTO MOPAXXKEHUS U BO3JEHCTBUS HA BOMCKA U HACEJICHHE MOPAKAIOLINX
(bakTOpOB paguallMOHHON, XUMUYECKON M OMOJIOTMYECKON TPUPOIbI.

Bo-BTOpBIX, CYIIECTBYIOIIMMH U BCE BPEMS YCHIINBAIOIUMUCS TEPPOPUCTUUECKUMH YTPO3aMHU
U JEHCTBUSAMU, B IPOLIECCE KOTOPBIX JOCTATOYHO BEJIMKA BEPOSTHOCTh IPUMEHEHUS TEPPOPUCTAMU
PaZMOaKTUBHBIX BEIIECTB, OMACHBIX XUMHYECKHX BELIECTB, B TOM YHUCIJIE OTPABISAIONIUNX BEIIECTB,
OMOJIOTMYECKUX CPEJCTB MOPAKEHHUS], a TAKXKE pa3pylieHuss 00bEKTOB XpaHEHUS SAEPHBIX MaTepua-
JIOB M PAJAMOAKTHUBHBIX OTXOJOB, XMMHUYECKHX apCEHAJIOB W NYHKTOB YHHYTOXXEHUS 3aracoB
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XUMHYECKOTro opyusi. YToObl yOeqUThCs B PEalbHOCTH TAKOTO Poja yrpos, JOCTaTOYHO BCIOM-
HUTb Tparuyeckuil ciaydail NPUMEHEHMsI 4YJI€HAaMH CEKTbl AYMCEHPUKE B TOKHUHCKOM METPO
HEPBHOMAPAIMTHYECKOTO OTPABIISIONIETO BEIIECTBA «3apUHY», CBA3aHHBIM C OOJIBIIUMH YeJIOBEYEC-
KHMH JKEPTBAMH.

B-tperpux, HanmuumeM GOJIBIIOr0 KOIMYECTBA PaIHAMOHHO, XUMUUECKH- 1 OMOJIOTMYECKU OTACHBIX
O0BEKTOB, POMBIIUIEHHOTO, SHEPIreTUYECKOr0, a TAKKE IPYIUX XO3HCTBEHHBIX U MHBIX KOMILJIEKCOB,
KOHILIGHTPUPYIOIIMX B ce0e OrpOMHBIE 3alachl SHEPIUH, PA3IMYHOIO POJA BPEIHBIX BELIECTB M
MarepuasioB. B COOTBETCTBMM CO BTOPHIM 3aKOHOM TEPMOJIMHAMUKM TAaKUE€ OOBEKTBI, XapakTe-
PU3YIOIIMECS BBICOKOM  YHNOPSIIOYEHHOCTBIO M MHUHMMYMOM OHTPOIMH, HWMEIOT IIOBBIIICHHYIO
CKJIOHHOCTh TIEPEX0/la B aBapUIHOE COCTOSHME. OTO HAXOMUT YOEIUTEeNbHOE IOATBEPKICHUE Ha
npaktuke. s obecrieueHust OG€30MaCHOCTH 3TUX OOBEKTOB HEOOXOIHMMa OIpe/eNieHHass MOCTOSHHO
JEUCTBYIOLIAs KOMIUIEKCHAs CUCTEMA WH)KEHEPHO-TEXHUYECKUX OPraHU3alMOHHbBIX MEp U ICHCTBUIA.

Ecimu ¢ TpeTbuM OOCTOSTENBCTBOM IO CYIIECTBY MHOTOE SICHO — BBIPAOOTaHbI OIpeJieNieHHbIC
NpeJICTaBJIEHUS 110 COCTAaBY MCXOMHBIX JAHHBIX, CTPYKTYpe MoJiesel, HeOOXOIMMBIX JUIs OLIEHKU pUCKa
BO3HMKHOBEHUs aBapuil U KaTacTpod Ha ONacHbIX OOBEKTAX, ONPEAENICHUIO UX IOCIEACTBUM, B TOM
YUCJIe BBI3BAHHBIX BO3JIEHCTBUEM paIMAlIMOHHbBIX, XUMUUECKUX U OMOJIOTMUECKUX (PaKTOpOB, U T.IL., TO
TI0 [IEPBBIM JIBYM OOCTOSITENILCTBAM CIIEYeT OTMETUTh HEKOTOPBIE TPEBOKHBIE CUMITTOMBI.

B CIIIA B Hacrosiiee BpeMsl IPOBOAUTCS MEPECMOTP AeHCTBYIOLIEH aaepHOi cTpareruu. [1pu
9TOM B KaueCTBE OJHOI'0 M3 HOBOBBEICHUMN OXUIAHUM IIOJIYy4YEHUE IIpaBa PErMOHAIBHBIM KOMaH-
nytomm rpynnupoBkamu OBC 3anpammuBarh paspemienue npesugenta CIIA na npumenenue
SJIEPHOTO OPYXHSI B «KOHKPETHOM yrpoKarolled CHUTyaluu», BKJIIOYas Cllydad HaHECEHUS
IIPEBEHTUBHBIX SICPHBIX YAAPOB C LENbI IPENOTBPALLEHUS TEPAKTOB € mIpuMeHeHuemM OMII
TEPPOPUCTUYECKUMHU OPIraHU3ALMSIMM THUIA «AJb-KaeAbl» WU CBA3aHHBIMU C HEW paJMKaJbHO-
9KCTPEMHUCTCKMMH HMCIAMUCTCKUMHU TPYNIMPOBKAMU B PaA3JIMYHBIX PErMOHAaX MHpa, a TaKXKe C
LIENbI0 MIPEOTBPALLEHHS YIapOB CO CTOPOHBI, Tak Ha3zbiBaeMbIX B CIIIA, cTpaH-U3roes, K KOTOPBIM
TaM OTHOCAT cTpaHbl, oOnanatomue OMII u yrpoxatomue npumenuts ero npotus CIIA, nan-
pumep, Cesepuyto Kopero u Upan. [Ipyroe onmacHoe HOBOBBEJEHHE —BO3MOXHOE BO3BpALICHHE
BOMCKa, B MepByto ouepens Ha OoeBbie kopabmu BMC CIIIA, TakTHueckoro u onepaTHBHO-TaK-
TUYECKOTO SIIEPHOTO OPY>KUsl, BBIBEICHHOI'O U3 BOMCK U cHsTOrO ¢ Kopabneit BMC B 1991r. B coot-
BETCTBUU C MEKIYHAPOJHBIMU JOTOBOPEHHOCTSAMHU. Takoro poja HOBOBBEJIEHUSI HE MOTYT HE BbI-
3bIBaTh ONACEHUH PACKPYTKH HOBOT'O BUTKA B YBEJIMUYEHUHU SIEPHOM U paJUAllMOHHON ONIaCHOCTH.

BTopoil TpEBOKHBIM CUMITOM CBSI3aH B KaKO-TO MEpPE C MEPBBIM U MOXKET CIYXKUTb OI-
paBaaTeIbHBIM MOTHMBOM JJIS YTPO3bl HAHECEHUS NPEBEHTUBHBIX yIAapOB M OCYLIECTBICHMS MHBIX
CHJIOBBIX aKIIMH MPOTHB TEPPOPUCTOB, 3aBIaAEBIINX TeM MU UHBIM o0pazom OMII. CyTs ero coc-
TOUT B cieayromeM. Kak cBUIETENbCTBYIOT JaHHBIE HEKOTOPHIX MH(GOPMAIIMOHHBIX MCTOYHUKOB,
BHHUMaHUeE IJ1aBapel Teppopus3Ma Bce B O0JIbIlel Mepe MPUBJIEKAeT Uesl yCTpallaoluX MaciTad-
HBIX JEWCTBUHM C MCHOJIb30BaHMEM pa3anyHbIXx BUAOB OMII, a Takke MHMUIIMMPOBAHMS TEXHOTEH-
HBIX KaTtacTpo( ¢ LEeIbI0 MCUXO0JIOTHYEeCKOro BO3JIEHUCTBUS Ha HIMPOKUE KPYTH HACENICHHUs, CO3/a-
HUS TAHWKHM, AEMOHCTPALlUU CHJIbl DKCTPEMUCTCKHUX TIPYNIHUPOBOK M T.I. Maeonorum u riaBapu
TEPPOPUCTUUECKUX OpraHU3alMi MBITAOTCS HAXOIUTh Hanbosee ciaadble MECTa B CHCTEME 3alllUThI
SJIEPHBIX U JPYTUX OMACHBIX MaTEPUAIIOB OT I1OCATaTENbCTB HAa HUX.

K coxanenuto, B miaane odecreuyeHust 0€30MacHOCTH, MO MPU3HAHUIO CIIEIL[MATUCTOB, B HACTOS-
11ee BpeMsl BhI3bIBA€T OECMOKOMCTBO OJHA U3 YSA3BUMBIX Cep B 00JaCTH Pa3BUTHUS U ONPEICIICHUS
nyreid Hanbosee 3((HEKTUBHOTO MCIONB30BAHUS SAEPHBIX MATEPHAIOB — ATO HUCCIEI0BATEIbCKHE
sIIEpHbIE PEAKTOPbI, MHOTHE U3 KOTOPHIX paboTalOT Ha BHICOKOOOOTAIlIEHHOM YpaHe.
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OnHako cienyer oTMEeTUTh, 4To B Poccun, CIIIA u HEKOTOpBIX APYyrux rocynapcrBax HayaTo
npeoOpa3oBaHue (KOHBEPCHsI) HCCIEIOBATEIbCKHX PEAKTOPOB HA OCHOBE BBICOKOOOOTAIIEHHOTO
ypaHa B peaKkTopbl, paboTarone Ha HU3K000OoraleHHOM ypaHe ¢ Coiep)KaHueM ypaHa — 235 menee
20%.Takol ypaH HENPUTOJEH JUIsl CO3AAHUS AEPHBIX B3PhIBHBIX YCTPOUCTB. B mociennee Bpems,
B CBS3M C YCHWJIMBIIMMCS pa3MaxoM TEPPOPUCTHUECKOH nedrenbHocTH, Mexay Poccueir u CIIA
JOCTUTHYTa JOTOBOPEHHOCTh 00 aKTHBH3alUU pabOT MO KOHBEPCHH MCCIEI0BATEICKUX PEAKTO-
POB, HaXOIAIINXCS HA COOCTBEHHBIX TEPPUTOPHUSAX, a TAKKE MOCTABICHHBIX B JPYTHUE CTPAHBI.

Tpetuii TPEBOKHBIM CUMIITOM, BBI3BIBAIOITUHN ONPEIEICHHOE OSCIIOKOMCTBO 3a SIEPHYIO U pa-
JIUAIMOHHYI0 0€30MacHOCTh, CBSI3aH C HE BIIOJIHE YJOBJIETBOPUTEIbHBIMU, MO MHEHUIO psia
CIELIMAJIMCTOB, YCIIOBUSMHU XPAHEHHUs 3allacoB OPY)KEWHOTO ypaHa U IJIyTOHMS Ha CKJa/le Ha3eM-
HOTO THIIA.

KpoMe oTMEUeHHBIX BBIIIE, OCTAIOTCS MO-TPEKHEMY JOCTATOYHO PEATbHBIMH U TPEOYIOIMMH
IIOCTOSIHHOTO BHHMMAaHHUSl YI'pO3bl U OIIACHOCTH, CBSI3aHHBIE C BO3MOKHBIM IIPUMEHEHHEM Kak B
BOIHAX M BOOPYXEHHBIX KOH(IMKTaX, TaK U B TEPPOPUCTUUYECKUX HEHCTBUSIX SKCTPEMHUCTCKUX
TPYIIHPOBOK COBPEMEHHBIX BUIOB XMMHUYECKOTO U OMOJIOTHMUYECKOTO OpYKHE. YBEIUYECHUIO PUCKA
peaiM3allii 3TUX YIrpO3 W OMACHOCTEH B 3HAYUTENBHOM Mepe CIOCOOCTBYIOT MPOBOAMMBIC B
HEKOTOPBIX TOCYAAapCTBaX HCCIEIOBAHUS, PE3YyIbTaThl KOTOPBIX MOTYT OBITh HCIIOJIB30BAHBI B
BOEHHBIX U TeppopucTtudeckux ueisx. Mmerorcs cenenus, uto B CILIA u psae Benymux 3anaaHbix
CTpaH TPOJOJDKAIOTCS PAOOTHI, HANPABICHHBIE HAa MOWCKH HOBBIX (PH3HOJIOTMYECKH AKTHBHBIX
BenlecTB. Llenbo 3TUX MOUCKOB, K COXKAJICHUIO, SIBJISIETCS CO3/IaHUE OTPABJISIIOLIMX BELIECTB, IO
OTHOIICHHUIO K KOTOPBIM HE 3(P(PEKTUBHBI CYIISCTBYIOIIHE CPEICTBA WHIMKAINHU, JIEra3alud |
AHTUIOTHOU TEpaIuu.

OmnacHasi TEHICHIIMS, €CJIM €€ pacCMaTpUBaTh Ha CKJIAJBIBAIOLIEMCS] CETOJIHS T'€ONOIUTHYEeC-
KOM M BOCHHOM (hoHe, HaOII0JaeTCsl B HAYYHBIX MCCIIEAOBAHUAX OMOIIOTMYECKOTO Xapakrepa, mpo-
BOAMMBIX B psizie CTpaH, B yacTHOCTH B CIIIA, pe3ynbTaToM KOTOPBIX MOKET CTaTh CO3/JaHUE HOBO-
ro OHOJOrMYECKOrO OpYKHE, TaK Ha3bIBAEMOTO«IIOCTT€HOMHOT0» (OHOJIOIMYECKOro OpYyKue
TpeThero nokosyieHus). TeopeTnueckoll OCHOBHOW M IPEANOCHUIKON JJIsi CO3JaHUsI TAaKOTO OpPYKUS
SIBJIAIOTCSI TIOCJIETHUE JIOCTH)KEHUS MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTMM M 3aBeplLIaroIiasics
pacirdpoBKa reHOMa YeI0BeKa.

B nnane rino0anbHO Tr€OMOJUTUKH 3aIIUTHYIO MHUCCHIO B OOph0OE ¢ HayKOEMKUM OHOTEppo-
PU3MOM IIAaHUPYET peanan3oBbIBaTh MHTEpnon. JlesTensHoCTh 3TON BecbMa cnenuduueckon opra-
HU3aI1H, 0€3YCIIOBHO, HE MOXKET OXBAaTUTh BCE aCIEKThl HABUCIIEH HAJl YEIOBEUYECTBOM YIPO3bI.

C y4eToM pacCMOTPEHHBIX BBILIE ONACHOCTEN U YTPO3, KOTOPBIE HABUCIIHM HaJl YEJIOBEUYECTBOM,
HE00XO0/AMMO OCTAaHOBHUTHLCS Ha OCHOBHBIX NMPUHILIMIIAX U HAMIPABICHUIX oOecredeHus: 6e30nacHOCTH
Ha T7100a1bHOM U HAllMOHAJIIBHOM YPOBHSIX.

be3omnacHOCTh 4enoBeKa OT 3TUX ONACHOCTEH U yrpo3 B COBPEMEHHBIX YCIOBUAX MOXKET OBbITh
o0OecrieueHa MpH YCIOBUM MPHUHATHS OINpPEAETICHHBIX Mep Ha TIJI00aJbHOM YpOBHE MHUPOBOTO
COO0O0IIIECTBA, a TAKXKE KaXJIbIM TOCYJapCTBOM Ha CBOEM HAI[MOHAJIHLHOM YPOBHE.

[Tpu »TOoM obecreueHne 0€30MacHOCTH KaXJIOTO0 M3 YKa3aHHBIX BHJIOB OMAcHOCTEH M YIpo3
MMEET OIPEeIeIEHHYIO CIIEIM(PHUKY 1 OCOOCHHOCTH.

Orta crnennpuka 1 0COOEHHOCTH MPOSBISAIOTCS TIABHBIM 00pa3oM B XapakTepe M HalpaBleH-
HOCTH Mep U JIecTBUil 1o obecneueHno 0€30MacHOCTH.

PaccmoTpuM B KauecTBe MPUMEPOB HEKOTOpHIE HampaBlieHUs oOecriedeHHs] 0€30MacHOCTH Ha
I00aTbHOM YPOBHE.

I'106anbHBIEe OMACHOCTH M Yrpo3bl U OCHOBHbIE HampaBjieHUs oOecrnedyeHusi Oe3omac-
HOCTH M Nepexoa MUPOBOI0 cO001IECTBA K YCTOHYNBOMY Pa3BUTHIO.
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Obecneuenne 0e30mMacHOCTH B MaciiTabax MUPOBOTO COOOIIECTBA B COBPEMEHHBIX YCIOBHUSX
UMEeT 1IeJbI0 CHU)KEHUE U TMOAJEpXKaHHE INI00AIbHBIX PUCKOB HAa CTOJIb HU3KOM YPOBHE, IpU
KOTOPOM 00ECTIeYMBaETCsl YCTOMUYMBOE pa3BUTHE IIMBIIIM3AIMH M BHICOKOE KaYeCTBO KU3HHM JIIOICH
Ha 3emiie. 31ech B UuciIe ITI00AIBHBIX PUCKOB UMEETCA B BUAY: PUCKHU, CBSI3aHHBIE C Ype3MEpHOU
MHTCHCU(UKAIMEH W yBEIMYCHHEM MAaciuTaboB XO3SHCTBEHHOM NEATEIBLHOCTH, HE aJIeKBaTHOU
BO3MOKHOCTSIM OMOC(epbl 0 alalTUPOBAHUIO BPEIHBIX BO3ACHCTBUI, a TaKkKe MepaM I10 3aluTe
OKpY)KaloIllled cpeabl U palUOHAJIbHOMY HCIOJB30BAHUIO IMPUPOJHBIX PECYPCOB ; PUCKH,
00yCJIOBJIEHHbIE BOGHHBIMU IPUTOTOBJICHUSAMU (ONPEAEICHHBIX arpeCCUBHBIX KPYTOB), BO3MOX-
HBIM BO3HMKHOBEHHEM BOWH M BOEHHBIX KOH(IMKTOB C NEPEpOCTaHUEM UX B BOHHBI C IIMPOKO-
MacmTaOHeIM puMenenneM OMII; pucku, cBA3aHHbBIE C OMACHOCTSAMHU U YTPO3aMHU YEIOBEYECTRY,
UIOYOIMMH U3 KOCMOCA.

OO0ecrieueHne 0E30MACHOCTH B MaciuTade TOCyAapcTBa, T.€. Ha HAIMOHAJILHOM YPOBHE, IO
CBOEMY CMBICITy UMEET ITOXO0XKYIO Liejb. OHa COCTOUT B JOCTH)KEHHUHU U MOAACPKAHUM CTpaTernyec-
KHMX PUCKOB B IIpeJieax 3HAYCHUH MpU KOTOPHIX 00eCIeunBaeTCs BbICOKOE KaUeCTBO KU3HHU JIHOEH
U HallMOHaJbHas 0e30IacHOCTb rocyaapcTsa. [loj cTpaTernyeckuMu puckamu 31eCh MOHUMAIOTCS
PUCKH, KOTOpbIE KOJIMYECTBEHHO XapaKTEPU3yIOT OMNACHOCTH M Yrpo3bl, 3aTparuBarolife
CHCTEMOO0Opa3yIolIe 3IEMEHTBI U CBA3H rOCyJapCcTBa.

OTH PUCKH YCIOBHO MOXXHO IOJPA3/CINTh Ha JBE TPYIIBI: PHCKH TNI0OATBHOTO MaciiTada,
TpaHC(HOPMUPOBAHHBIE Ha TOCYJApCTBEHHBIM YpPOBEHb, PHCKH, CBONCTBEHHBIE TOJBKO TOCY-
JApCTBEHHOMY YPOBHIO.

K mepBoil rpymnie MOXHO OTHECTH: PUCKHM 3HAYNUTEIBHOIO MPEBBIIEHUS XO35MCTBEHHON €M-
KOCTH IPUPOJHON Cpenbl Ha TEPPUTOPUU IOCYNAPCTBA, IPU KOTOPOM IPOUCXOAUT CYIIECTBEHHOE
YXYALIEHUE €€ KadecTBa, a TaK)Ke KayecTBa J>KU3HM JIIOJIEH; PUCKHU, CBSI3aHHBIE C BO3MOXKHOMU
pean3anyen 3aMbICIIOB arpecCcOpOB U pa3BsI3bIBAHME PETMOHAIBLHOW BOWHBI IPOTUB T'OCYIApCTBa C
IIPUMEHEHUEM Pa3IMUHBIX BUJOB OPYKUsl, B TOM YUCIIE OPYKUS MAacCCOBOTO IOPAKEHUSI.

B xadecTBe pruCKOB BTOPOI IpyNIIbI CIE1yeT Ha3BaTh: PUCKU B TEXHOT€HHOMU cdepe, CBSI3aHHbIe
CO 3HAUUTENBbHBIM CTAPEHUEM OCHOBHBIX IIPOM3BOJCTBEHHBIX (POHJIOB, MAJaHUEM MPOU3BOICTBEH-
HOM JMCUMILIMHBI, HEJJOCTAaTOYHOM Pa3BUTOCTHIO U 3(P()EKTHUBHOCTHIO CHUCTEMbl MOHMTOPHMHIA U
T.I., U CYLUIECTBEHHBIM YBEJIMYEHUEM, BCIEACTBHUE ITOr0, KOJUYECTBA aBapuil M KaTacTpod, UX
MacIITaboB M MOCJIEICTBUN; PUCKU B MPUPOAHON cdepe, CBA3aHHbIE C BOSHUKHOBEHUEM M Pa3BH-
THEM Ha TEPPUTOPHUM TOCYAApPCTBA IIMPOKOMACINTAOHBIX OMNACHBIX MPUPOJHBIX SBJIECHUI
(3emieTpsiICeHU, HAaBOJITHEHUH, yparaHoB, OJATOIUIEHUH, JIECHBIX MOXAapOB U T.I1.); PUCKU B IKOHO-
MHUYECKOM M HAay4YHO-TEXHHYECKOH cdepax, peaau3aiysi KOTOPhIX COCTaBIISET yrpo3y CYIIECTBEH-
HOTO CHUXEHHSI YPOBHEH 3KOHOMMUYECKOW, BOCHHOM W MH(GOPMAIIMOHHOW 0€30mMacHOCTE Tocy-
JapCcTBa; PUCKH 3HAUYUTEIHLHOI'O UCTOIIEHHUS U OMOJIOIHYECKHX PECYpPCOB BCIIECTBHE HEPALIMOHAIb-
HOT'O MX HCI0JIb30BaHUs. CleyeT Takke OTMETUTh HaJIU4une ONPE/ENIEHHBIX PUCKOB B COLIMAIbHON
1 COIMATBHO-TIOTUTHYECKOM cepax.

03a004€HHOCTh B CBSI3U C 3THUM HABUCILEH HaJ| 4eJIOBEUECTBOM OOIIEeH IKOJOTMUECKOM omac-
HOCTH SIBWJIACh CEPHE3HBIM CTUMYJIATOPOM aHaJIM3a CIOKUBLIEICS B MUpe OOCTAaHOBKH.

KpusucHoe cocrosiHue OKpyXKarolled cpelbl, KakuMH Obl NMPUYMHAMHM OHO HE ObLJIO 00Yyc-
JIOBJIEHO, B HACTOSIIEE BPEMSI BbI3bIBAET BHICOKYIO 03a00UE€HHOCTh HE TOJBKO CO CTOPOHBI YUEHBIX,
HO IIMPOKUX CIIOEB HACETICHUS.

B cBs13u ¢ 3TUM pa3pabaThIBalOTCS KOHILIETIUU U BO3MOXKHBIE CLIEHAPUHU TTI00aTbHOTO Pa3BUTHSA
LMBUJIN3ALUY.

B cooTBeTcTBHM € 3TUMH KOHLENIMSIMHU pa3paboTaH psJ] CLICHApUEB Pa3BUTHUS LUBUIN3ALUH U
BBIXOJa U3 TII00aIBHOT0 IKOJIOTHYECKOT0 Kpu3uca. OObIYHO BBIJENAETCS TPU TaKUX CLIEHApUs: TeX-
HOc(hepHBIH, IETMKOM OCHOBBIBAIOLIMICS HA PECYpCHOM KOHIIENLUHU; HOOC(EpHBIH, B OCHOBY KO-
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TOPOTO TOJOKEHO YUeHHE poccuiickoro akagemuka B. M.BepHanckoro o Hoocdepe, ABISIOIIHIACS
u7eaIbHbIM, HO B HACTOSIIEE BPEMs HE PEATU3yEeMbIM; HOOC(PEPHO-TEXHOJIOTUYECKUN, B OCHOBY
KOTOPOTO IOJI0KEHA NJIesl yCTOMYUBOIO Pa3BUTHSL.

[To MHEHUIO y4YeHBIX, TeXHOC(EPHBIN CLIEHapHil pa3BUTUS BEAET LMBUWIN3ALUIO B TYIHMKOBOE
COCTOSIHHE.

HoocdepHo-TeXHOIOTrMUECKUIT IyTh PAa3BUTHUS YEJIOBEUECTBA IMPEANOJIAraeT OMOTHYECKYIO
PErYJIALNIO U HIMPOKYI0 OMOOXPAaHHYIO JIE€ATEIbHOCTh, OXBATBHIBAIOILYIO MIPEXK/IE BCETrO JIOKAJIbHbIE
3aJjaud Ha OCHOBE CO3/1aHUSl CUCTEM OYMCTKHU, pecypcocOeperaronmx 1 0e30TX0IHbIX TEXHOJIOTHH,
HOPMHPOBAHMS 3arPSI3HEHUS OKPYKAIOLIEH CPEJIbI.

OTOT cleHapuil pa3BUTUS Ha COBPEMEHHOM OJTalle IpPU3HAECTCA IMPUEMIIEMBIM B CMBICIIE
BO3MO>XHOCTH €T0 pealn3aliHy.

YceronunBoe U JOJTOBPEMEHHOE Pa3BUTHE PACCMATPUBACTCS HE KAK HEU3MEHHOE COCTOSIHUE
rapMOHUM, a KaK IpOLEecC W3MEHEHHWH, B KOTOPOM MAacIUTaObl MCIIOJIb30BAaHUS MPUPOIHBIX
peCypcoB, HAPABICHUE KAIIUTAIOBIOKEHUM, OPUEHTALMS TEXHUYECKOIO Pa3BUTHS COIIIACYIOTCA C
HBIHEIIHUMH U OYAYIIMMU HOTPEOHOCTSIMU.

Ha nyrtu k ycTouMBOMY pa3BUTHIO BO3HHMKAET LIEJBIM Pl BaKHBIX MPOOJIEM, OT pELICHUS
KOTOPBIX 3aBUCUT CamMa BO3MOXHOCTb ¥ CPOKHM BCTYIIJICHHUS OTAEIBHBIX

rOCyJapCTB U YEJIOBEUECTBA B LEJIOM B AIIOXY YCTOHYMBOTO pa3BUTHsA. B uucie sTux mpobdiem
CJIeyeT OTMETHUT:

® [IPUOCTAHOBJICHHE DA3PYyLICHHUS U MCUE3HOBEHUS OTACIBHBIX BHUAOB >KMBOW NPUPOIBI U
HaXOJMIIUXCSA IO YIpO30M DKOCHCTEM, TpPOIMYECKUX JIECOB M JAPYTUMX KIIAJ0BbIX
OMOJIOTHYECKOTO MHOTO00pa3usl, paCIIMPEHUE CETH OXPAHIEMbIX TEPPUTOPHIA;

® [IOMCK IyTell HaJEXKHOIo, HKOJOIMYECKHM O€30MacHOr0 M 3KOJOIMYECKH 3(PPEKTUBHOIO
Pa3BUTHS SHEPIETUKU, KOTOPBIE ObI 0OeCIIeYnBaIM TOCTYNATENIbHBIA IPOTPecc YeI0BEUYECTRA;

e pa3paboTKa U BHEAPEHHE HOBEUIINX IKOJOTHYECKH YMUCTHIX TEXHOJIOTHI B MPOMBIIIUIEHHOCTH
U JPYTUX CEKTOPax XO3SIMCTBEHHON M MHOW JIE€ATEIbHOCTH;

® I[IPUHATBIE MEp [0 OrPAHMYEHHUIO BBICOKMX TEMIIOB IPUPOCTAa HACCIECHUS WU Pa3BUTHUIO
YEJIOBEUECKOr0 IOTECHIMANIA, IOBBIIIEHUIO YPOBHA 3HAaHUW M BO3MOXHOCTEM IIFOJEH,
CO3/IaHH€ TaKUX TPEJCTABICHUN O HPABCTBEHHBIX ILIEHHOCTSX, KOTOpPblE OBl IMOMOTalIH
alanTUPOBATHCSA K OBICTPO M3MEHSIOIIMMCS COLUAIBHBIM U HKOJOTHUECKUM PEANbHOCTAM U
3a/la4aM pa3BUTHA.

[To yOexneHuto GONBIIMHCTBA POCCUICKUX YUEHBIX, UMEHHO OMOC(epHas MOJieNb, BOUTABIIAs
B ce0s unen B.M.Bepnaackoro, momkHa OBITH MOJOXKE€HA B OCHOBY COBPEMEHHOW CTpaTeruu
YCTOMYMBOTO pa3BUTHUsI, IPU KOTOpOM Obl oOecrneunBaioch CcOaJlaHCUPOBAHHOE pELICHHE
COLIMAJIbHO-9KOHOMHUECKHUX 3a/1a4 ¥ MPoOJIeM COXpaHeHHUs OaronpusaTHONW OKPYXKAOLIEH cpeabl U
IPUPOJHO-PECYPCHOTO MOTEHIMAla, a TaKXKe BO3MOXHOCTb YJOBIETBOPEHUSI IOTPEOHOCTEN
HBIHEIIHETro ¥ OYIYIINX MMOKOJICHHUH JTro/1eH.

HccnenoBanusi MOKa3bIBalOT, YTO JUIS BBDKMBAHUS 4YEJIOBEUECTBA HEOOXOJUMO YMEHBUIUTH
aHTPOIIOTEHHOE BO3JeiicTBUEe Ha Ouochepy U TeM caMblM OOECIEYUTh BOCCTAHOBJICHHE €€
PEryJasaTUBHOIO MOTEHIHANA.

B ocHoBy monxoza k pa3zpaboTke cTpareruu nepexonaa AsepOaiimxanckuil PecyOonuku x yc-
TOMYKMBOMY Pa3BUTHUIO MOJIOKEHBI HEKOTOPbIE MPUHLMIHUAIbHBIE COOOpakeHus, cPOpMYIMPOBaH-
HbI€ B KOHLIEIIMH YKOJIOTUYECKON O€30M1acHOCTH rocy1apcTBa.

C yueToM 3THX co0OpakeHUH, P BBIPA0OTKE yKa3aHHON CTpaTeruu, MPU3HAHO Lierecoodpas-
HBIM UCXOJUTh U3 CIEAYIOIIETO.
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Bo-niepBrix, i obecniedeHus peanu3aluy KOHIICTNY niepexoaa AzepOaiimkanckoi Pecry6-
JUKUA K YCTOWYMBOMY Pa3BUTHIO HEOOXOAMMO BBIJICJIUTh, COXPAHATh M PAa3BUBATh TEPPUTOPUH,
KOTOpbIE MOTIJIM OBl CTaTh LIEHTPOM BOCCTAHOBJICHHS HApYLIICHHON €CTECTBEHHOW NPUPOIHON
cpeabl U OMOTBHI Ha TEPPUTOPUH rocyrapcrBa. B kauecTBe Takux TEppUTOPUI HA NEPBOM 3Tare
MOTYT OBITh HE HApYIICHHBIE XO3SHCTBEHHOW AEATENBHOCTHIO PAalOHBI CO C(POPMUPOBABIIMMCS
00bEeMOM OMOTBI, HEOOXOIUMBIM ISl YCTOHUMBOTO COCTOSIHUS OKPYKAIOLIEH Cpebl.

B nanbHelilieM BOCCTaHOBIIEHHE €CTECTBEHHOW NPHUPOAHOW Cpelbl Ha APYIMX TEPPUTOPHUAX
IPUBEJET K PACIIUPEHHUI0 30HBI KOJOIMUYECKOro OJIaronoiaydus M YCTOMYMBOIO COLUANIBHO-
SKOHOMHUYECKOTO Pa3BUTHSL.

CocpenoToueHne yCUJIMN Ha CO3/1aHUU U PACIIMPEHUE TaKOM 30HBI 32 CUET HBIHE KPU3HMCHBIX
TEPPUTOPUIl 00ECHIEUNT HEYKIOHHOE IMpOoBMKeHHEe A3zepOaiijkaHa MO HNyTH K JUHAMHYECKOMY
COCTOSIHUIO YCTOMYUBOI'O Pa3BUTHS.

Bo- BTOpBIX, cTparerus peanusalyy KOHLENIMU nepexoaa AsepOaiipkaHa K yCTOHYHMBOMY pa3-
BUTHIO IIPEIIOIAracT akTUBHOE IIPOBEACHUS B )KU3Hb MEP U ACHCTBUMI 110 BOCCTAHOBIICHUIO KA4eCcTBa
OKPYXKAOILLIEH Cpelbl U €CTECTBEHHBIX SKOCUCTEM B IPOMBIIIIEHHBIX PETMOHAX, I'yCTOHACEICHHBIX U
JpYruX paiioHaxX C IOBBIIIEHHONM TEXHOI'€HHOM M HKOJOIMYECKOW ONAcCHOCThbIO. 31€Ch OCHOBHBIE
YCWJINS COCPENOTaYUBAOTCSI HA SKOJIOTMUECKOM MMIIEPATUBE ONACHBIX ISl IPUPOABI XO3SHCTBEHHON U
JPYTOi IeSTEeNFHOCTH, BHEAPEHUH O€30TXOTHBIX U PECYpCOCOepPETatONINX TEXHOIOTHUH U T.II.

Ota crpaternyeckas 3ajaya JUisl KakJOM KOHKPETHOM TEPPUTOPUM DPAWOHOB PECIYOJIMKU
HMEET CBO CPOK BBIIIOJHEHUS.

Hakosnern, B- TpeTbUX, OTHUM U3 CTPATETUYECKH BAXKHBIX HAIPABICHUN AEITEIBHOCTH Ha IIyTH
YCTOMYMBOIO Pa3BUTHs SIBISETCS MEXKIYHApOJHOE COTPYIHHUYECTBO, 00ECIEeUUBAIOIIEe COIIaco-
BaHHOCTh HAYYHO-TEXHMYECKOW MOJUTHKH TOCYAAPCTB B 00JAaCTH OOECIEUCHHS TEXHOTCHHOW H
HKOJIOTUYECKOM 0€301MacHOCTH, a TaKXkKe MPeI0TBPAIlEHHE BPEAHbIX BO3ACHCTBUI Ha OKPYKAIOIIYIO
Cpelly B HEOTPAaHUYEHHOM KOHTEKCTE.

Jns nponsmwkeHus: AzepOaiikaHa MO OTMEUYEHHBIM BBIIIE CTPATErMYECKUM HAalpaBJICHUSM
HE00X0IMMO ONUPATHCS Ha CIIOKUBILNECS TPUHLIUIIBI IPUPOAOOXPAHHOMN 1€ATEIbHOCTH.

Knrouesvie cnoga: 06€30macCHOCTb, TEXHOTEH, DHTPOMNHUS, PaJAUALMOHHBINA, OMOIOTMYECKUH,
XUMHUYECKHH (hakTop.
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H.0.Ocaqov
Miiasir tohliikasizlik konsepsiyasi

XULASO

Bu moqalads, misllif miiasir tehliikesizliyin bir ¢ox sahslori hagda moslumat vermisdir. Burada,
insanliga gars1 miiasir tohliika va onlarin asas prinsiplari global, regional saviyyads sorh olunmusdur.

Tohliikasizliyi bir ¢ox tisullarla toyin etmak olar. Malumdur ki, tohliikasizlik dedikds, tshlitkenin olma-
dig1 vo bu vaziyyatin etibarli qgorunmus bir sistemi nazords tutulur. Tohlilkasizlik nisbi xarakter dagiyir, miit-
laq yox. O 6z menasini ancaq, konkret obyekt va insan foaliyyati sferasinda biruza verir.

Tohliikasizlik dedikda, soxsiyystin hoyati vacib maraqglar1 vo comiyyatin talablari, onlarin etibarli tomi-
nat1, dovlat, camiyyat va saxsiyyatin proqressiv inkisafi nazards tutulur.

Acar sozlar: tohliikasizlik, texnogen, entropiya, radiasiya, bioloji, kimyavi faktor.
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H.O0.0Ojaqov

The conception of modern safety

SUMMARY
In this article the author gave information about many fields of modern safety. Modern danger against
humanity and regional levels. Safety can be defined in several ways. It has a relative character, not an
obligatory one. Safety means the vitally important interests of a personality and their reliable provision.
Key words: Safety, technogen, entropy, radiation, biological, chemical factor.

UoT 528.9
R.M. Danziyev
Azarbaycan Memarlq va Insaat Universiteti

COGRAFi INFORMASIYA SISTEMLORI OSASINDA SOSIiAL-iQTiSADI
XORITOLORIN YARADILMASI PROSESI

Comiyyotdo gedon siiratli inkisaf prosesi, yeni-yeni miiasir texnologiyalarin yaradilmasi vo
iqtisadiyyatin, demok olar ki, biitiin sahslorinds totbiqi, bunlarin osasinda todqiqat orazisini oks
etdiron rogomli elektron xaritolorinin tortibati sosial-iqtisadi sahado do bu ciir xoritolorin
yaradilmasini tolob edir. Diizdiir, belo xoritolor artiq mdévcuddur, lakin bu xoritolor comiyyatdo,
istisadi sahalords siiratlo gedon inkisaf prosesina uygunlasdirilmali, verilonlor bazasi daima yeni-
yeni informasiyalar ilo doldurulmalidir.

Sosial-iqtisadi xoritologdirmo elo xaritolorin yaradilmasi problemlari ilo moggul olur ki, bu
xaritolor dovleti, shalini, madoniyyati, tobii ehtiyatlarin iqtisadi qiymatlondirilmasini oks etdirir. Bu
ciir xaritolor arazi haqqinda olan miixtalif molumatlarin (ohali, iqtisadi v sosial struktur haqqinda
olan) analizi vasitosine xidmat edir. Onlar kartoqrafiya vo cografiya arasinda araliq movqe tutur.
Miiasir dovrds bels xaritolorin rolu vo shato dairasi daha da artmis vo artiq tematik xaoritolor sirasina
daxil olmusdur. Bu ciir xaritolorin asas elementi tosarriifat, iqtisadiyyat olub, prognozlar vo analiz
vasitosi kimi do istifads olunur.

Bu sobobdon do sosial-igtisadi xaritolorin miiasir texnologiyalardan olan cografi informasiya
sistemlori (CIS) texnologiyalar1 osasinda yaradilmas iisulunun islonilib hazirlanmasi, onlarin orazi
lizro paylanmasi vo dinamikas1 aktual problemlardon birine ¢evrilmisdir.

Toklif edilon igin osas mogsadi sosial-iqtisadi obyektlor haqqinda informasiyanin yigilmasi,
analizi vo kartoqrafik formada, rogomli elektron xaritolor, diaqramlar, codvellor soklindo oks
etdirilmasi li¢lin geoinformasiya sistemindon istifadonin osas aspektlorinin isiglandiriimasi vo
homin xaritolorin yaradilmasindan ibarotdir. Todqgiqat obyekti kimi Azorbaycanin Xozorotrafi
orazilorino daxil olan rayonlar, onlarin sosial-igtisadi gostoricilori gotiiriilmiisdiir.

Sosial-igtisadi xaritalorin yaradilmasi timumcografi vo fiziki-cografi xaritolorin yaradilmasi
prosesindon miioyyan doracode forglonir. Umumcografi xoritolosdirmonin sonunda kompleks
analitik xoritolor yaradilir. Sosial-iqtisadi xaritalogdirmanin asas prinsipi sosial-igtisadi proseslorin
inkisafini vo onun zaman-makan daxilinds paylanmasini, comiyyatin inkisaf qanunauygunluqlarini
oyranarak, alinan informasiyalardan, biliklordon sosial-iqtisadi xaritelorin kartoqrafik modellarinin
yaradilmasi prosesinda istifads etmokdon ibarotdir.

Sosial-iqtisadi xaritologdirma zamani elmi analiz vo sintez iisullarindan da istifado edilir.
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Obyekt vo ya hadisoni biitovliikde todqiq etmok iiclin bu ciir xaritolorin birlikds, yoni kompleks
sokildo - analitik, sintetik vo kompleks - yaradilmasi daha moagsadouygundur.

Sosial-iqtisadi xaritolorin novlori coxdur. Homin xaritolorin asas xiisusiyyatlori, onlarin asas
gostaricilori, tosviretmo iisullari, 9sas istiqgamatlori, totbiq saholori vo onlari tortib etmo monbalari
miixtalif arxiv vo odobiyyat materiallari osasinda Oyronilmis, tadqiq edilmis, analiz edilmis vo
gruplasdirilaraq, cadval soklinds togdim edilmisdir [1] (cadval 1).

Cadval 1
Sosial-iqtisadi xaritalorin novlori vo onlarin Jsas xiisusiyyatlari
Ne Sosial- Osas istiqgamoat vo
iqtisadi Osas gostaricilor Toasviretmo iisullar: tatbiq sahalori Mbonbolar
xaritalor
1 2 3 4 5 6
1 Ohali vo - ohalinin sayi, - isaralor iisulu; 1. moaskunlasma vo dovlat
onlarin -onlarin orazi - noqtavi iisul sakinlogma statistika
yerlosdi- izra (ohalinin 2. maskunlagsmanin materiallari
rilmasi paylanmasi yerlasdirilmasi, vo bas vemasi va inkisafi (shalinin
xaritasi - dhali sixhg1 boliisdiiriilmasi iiciin); 3. demogqrafik siyahiya
- kartodiaqram iisulu xarakteristika alinmasi vo
(ohali sayinin 4. ohalinin etnoqrafik | cari hesabla
gostarilmoasi iiciin). xarakteristikasi malar)
5. sosial-igtisadi
xarakteristika
2 Sanaye va - masgul - isaralor iisulu - taskilati-texnoloji, hesabaalma-
tikinti olanlarin sayi; (masgulluq saymma marhalali istehsalat; statistik
xoritd-lari - 9sas istehsal gora, fondlarin - emaledici sonaye materiallar
fondlarmin dayaring gora, dir
dayori; mahsulun hacming
- mahsulun gord).
hacmi.
3 Kond vo kond - isaralor iisulu - torpaq yerlori, torpaq iiciin
mesd tosarriifatinda 1- (torpaq vo mesd torpaqdan istifada, miixtalif
tosarriifati ci yerds torpaq ehtiyatlari iiciin); torpagin vaziyyati; miqyash
xorita-lari ehtiyatlar: - kartodiaqram iisulu - mesd aerokosmik
(torpagin mahsul (torpaq vo mesd tasarriifatinin sokillar vo
vermo ehtiyatlarinin markazlori vo yer qurulusu
qabiliyyati), gostarilmasi ii¢iin) sarhoadlori; kartoqrafik
- mesd tasorda - mesd tasarriifati materiallari,
mesd ehtiyatlari sahalori; mes? iiciin
(mesalarin somo- - mesd tasorriifatinin | mesd xoritasi
raliliyi) durur. intensivliyi
4 | Naqliyyat va | - nagliyyatin vo | yiik va sarnisindasima istehsal vo ohalinin - kartoqraf
istisadi onun tikintisinin xaritolori isaralomo paylanmasi ik vo
alagalor giicii vo novii; iisulu il9 tortib olunur (boliisdiiriilmasi), aerokosmik
xoritasi naqliyyat moan- onlarin konsentrasiya | materiallar;
tagalorinin yiik vo daracasi, iqtisadi vo hesabaalma-
sornisin dasimasi sosial slagoalorin statistik
intensivliyi molumatlar
5 Umum- xoritalasdirmo sanaye moarkazlori iqtisadi anlayislar, ekspedisiya
iqtisadi iisulu nisanlarla (isaralor- ahali, xidmot iisullarindan
xaritalar 19), k/t areallarla, obyektlari, sosial- istifada,
iqtisadi alagalar isd iqtisadi hayatin biitiin kosmik
oxlarla gostarilir. dsas istiqgamatlori ¢akilis
materiallar:
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6 Elm, tohsil, | idard vo miisssiso | nisanlarla, kartoqram 1. Elm va kadrlarin statistik
madoniyyat sobokasinin oks va kartodiaqramlarla | hazirlanmasi, iimumi | hesablamala
va dhaliys etdirilmosi, xid- tortib olunur tohsil, madoniyyat vo r hesabina
xidmaot motin ¢atdirilma- modoni-maarif alinan
xaritasi s1,9haliys nazaron xidmotlori, tibbi molumatlar,
idars vo miiassi- xidmot, parakands statistik
sanin isinin inten- ticarat, kommunal vo materiallar
sivliyi vo hacmi moisat xidmotilori
7 Siyasi Siyasi movzulu kartoqram vo - siyasi baxislarin statistik
xaritalor xoritalor kartodiaqramlarla yayilmasi, materiallar
psevdoizoxatlorls va - siyasi partiya vo
isaralarla, harakot harokatlara monsub
nisanlari ilo tortib olma,
olunur - geosiyasi tagdimat vo
realliq

Sosial-igtisadi xaritolorin yaradilmasi vo yenilosdirilmosi iisulunda miioyyon oxsar va forgli

cohotlor vardir.

Homin xiisusiyyatlor vo

sosial-iqtisadi

xaritalari

tortib etmo moanbalari

timumilosdirilmis, sistemlosdirilmis vo asagidaki sokil-sxemdo toqdim edilmisdir (Sokil 1).

Sosial-iqtisadi xaritolorin yaradilmasi monbalori |

Odobiyyat- Kartoqrafik vo Statistik Statistik
cografi aerokosmik monbalar monbolorin

monbolor materiallar noticolori

| Lokallasmis | | Tematik |

Miuxtolif Mioyyon

miqyash tutumlu sosial-
umumcografi igtisadi
xoritolor xoritolor

Aerokosmik

Umumcografi materiallar |
materiallar

1

Hirroqgrafik
soboko

Bitki
Ortiiyt

Torpaq,
stixur

Sosial-igtisadi
obyektlor

—

Yasayis Mbolumat Sorhoadlor

montoqosi yollari
Sakil 1. Sosial-igtisadi xaritalori yaratmagq iiciin istifada edilon manbalor

Xozaratraft oraziloro — Azorbaycanin Xagmaz, Quba, Sabran, Siyozon, Xizi, Abseron, Baki,
Salyan, Neftcala, Lonkoran, Masalli vo Astara rayonlar1 daxildir. Homin rayonlar iizro sosial-
iqtisadi, demogqrafik gostoricilor miixtalif adobiyyat monbalari, arxiv materiallari, Dovlat Statistika
Komitosinin Internet malumatlari osasinda dyronilmis, sistemlosdirilmisdir [4]. Toqdim edilon isdo
isdo homin gostaricilorden yalniz 2-ci Oyronilmis, miixtalif monbolordon onlara aid molumatlar
toplanilmig vo cadval soklindo sistemlogdirilmisdir (cadval 2).
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Cadval 2

Azarbaycanin Xazaratrafi orazilorindaki rayonlar vo onlarin sosial-iqtisadi gostoricilorinin bir
hissasi (Xazaratrafi iqtisadi rayonlarinin shalisinin sayi, (sohar va kond shalisi)

Iqtisadi rayonlar Umumi ohali Sohar shalisi Koand shalisi
Lankaran-Astara 832,2 205,3 626,3
Astara 97,2 20,7 76,5
Lankoaran 207,6 83,3 124,3
Masall 199,6 314 168,2
Quba-Xac¢maz 491,7 167,1 324,6
Xacmaz 160,1 62,9 97,2
Quba 153,5 38,1 115,4
Sabran 52,0 22,6 294
Siyazon 37,9 24,9 13,0
Aran 1812,1 698,1 1114,0
Neftcala 80,4 38,2 42,2
Salyan 122,7 41,3 81,4
Abseron zonasi 517,7 471,5 -

Xiz1 14,8 7,5 7,3
Abseron 190,9 158,0 32,9
Sumgqayit 312,0 312,0 -

Baki 2064,9 2064,9 -

Cadvaldos gostarilonlor asasinda grafiklor do tortib edilmisdir (sokil 2, 3 vo 4).
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Sakil 2. Xazoratrafi rayonlarin iimumi ahalisinin sayi. Qrafikdon goriindiiyii kimi an ¢ox ahali Bak,
Sumgqayit, Lonkaran, Masalli, Abgeron arazisina diigiir.

Sahar shalisi

2500
2000

1500

1000

m Sohar shalisi

Kond shalisi

m Kand shalisi

Sakil 3. Xazoratrafi rayonlara daxil
Sakil 4. Xazaratrafi rayonlara daxil olan sahar ahalisinin say1 olan kand ahalisinin say
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Qrafiklordon do gostorildiyi kimi, ohalinin oan ¢ox miqdar1 Baki, Sumgayit sohorlorindo, Lon-
koran vo Masallida yerlogmisdir. Lakin Baki, Sumqayit vo Abseronda gohor ohalisinin say1 kond
ohalisindon ¢oxdur. Buna sabab mohz urbanizasiya proseslaridir.

Gostorilon molumatlar osasinda CIS vasitosilo sosial-igtisadi xaritolor tortib edilmisdir. CIS-Io
xorito tartib edon zaman CiS-in alt sistemlorinda gostarilonlor hayata kegirilmisdir [2]. Mdveud
xoritolori CIS-o daxil edon zaman generalizasiyanin miixtalif saviyyelorinin tosiri, miqyas,
proyeksiya, simvollagdirma va s. barodo molumatlar nazors alinmisdir, yoni, 1-ci altsistemds lazim
olan giris verilonlori toplanilmis, 2-ci altsistemds, yani, verilonlorin secilmosi vo saxlanilmasi alt
sistemindo homin informasiyalar redakto olunmusdur. 2 miixtalif proyeksiyali, ya da boyiik ol¢iilii
simvollardan togkil olunmus 2 qarisiq xaritolor {izorindo se¢ma, redakto etmo isi hoyata kegirilmis-
dir. Bundan sonra 3-cii altsistemin funksiyasina uygun olaraq alinan molumatlar {izorindo qrup-
lasma, tosnifat, ayrilma, analiz hoyata kecirilmis, schv molumatlar aradan qaldirilmisdir. CiS-do son
noaticada, 4-cii altsistemdo xarito, diagram vo cadval alinmisdir.

Xorito tizorindo olan molumatlar miixtalif clir adlandirilaraq kompiiterin yaddasina verilmis,
sonra homin molumatlar simvollar toplusu soklinds taqdim edilmisdir [3]. Simvollar1 basa diigmok
liciin iso xaritads “leqenda”dan istifado edilmisdir.

Is prosesi asagidaki morhalaler iizra hoyata kegirilmisdir:

1-ci marhals - toplanilan informasiyanin ilkin emali, yadda saxlanilmasi, sistemlosdirilmasi vo
kataloglara ayrilmasi. ilk ndvbada verilonlor asasinda cografi bagliliq yaradilmis, eyni bir koordinat
sistemina v proyeksiyaya gatirilmisdir. Bunun ii¢iin avvalca topoqrafik xaritonin koordinat sistemi
va proyeksiyasi toyin edilmis, sonra iso digor verilonlor olan kosmik sakillor topoqrafik xorits ilo
cografi bagliliga gotirilmisdir (proyeksiya UTM, koordinat sistemi WGS 84, zona 39N).

2-ci moarholods verilonlor bazas1 yaradilmisdir.

3-cii morholads giris informasiyast vektorlagdirilmisdir.

4-cii marhoaladas iso sosial-igtisadi xaritolosdirma {igiin cografi osas yaradilmigdir.

Yuxarida verilmis cadvallor CiS-in verilonlor bazasma yerlosdirilmisdir. Codvellorde Xozor-
otrafi oraziloro daxil olan iqtisadi rayonlar, onlara daxil olan administrativ rayonlar vo onlarin
ohalisi gostorilmisdir. Bu ciir yanagma statistik vo cografi verilonlor osasinda rayonlasdirma
aparmaga imkan verir.

Buna goro do verilonlor bazasma daxil olan materiallar osasinda homin rayonlar iizro Arc GIS
programi asasinda rayonlasdirilma aparilmis va rayonlarin sahslari tayin edilmisdir (sakil 5 va sokil 6).

Kur ve Araz chaylari | & ad | R ko | Regionid | type | SHAPE Leng | SHAPE Area | Say |

< = Apda a03 1 region 192343386421 | 1075009557,98 | 3000
- >, | Xazar denizi Apstata 502 2 regjon 252695,274097 | 1474457269,11 | 5000
< Azerbaijan serhedi Apsu 409 3 |region 279932,935401 | 1002716066,39 | 6000
Balak?n 401 4 regjon 205603,391967 | 921560369,645| O

Rayonlm Bil7suvar 808 5 regjon 225642 657766 134132798688 | O

B?rd? 610 6 regjon 172023526739 | 906804741598 O

Clilabad 08 7 regjon 221268,126057 | 139667128342 O

Daok?s7n 506 8 regjon 174050601207 | 103306353658 | 0

2 Fezul 606 9 regjon 195500,111505 | 135060818581 | 0
Guyad 508 10 region 267242531015 960411355221 | O

Guysay 408 11 region 169086,235891 | 708571266,359| O

GrThTy 505 12 region 270614,223076| 126834326526 O

Hacagabul a1 13 region 272038,079775 | 17725646965 O

Kerd?mir 08 14 region 295431,505516 | 163799530052 O

Lerik 803 15 region 174320772083 101462085756 O

Lnik?ran 802 16 region 345051,80799 | 1116528385 0

Masalla 805 17 region 176607 781763 7E006240,838| O

Neftaala 07 19 region 34306063262 159039962158 O

Opuz 405 20 region 215674,360207 | 1107538777,11 | 0

Gax 403 21 reion 304324 751817 1454590196 6 ]

Qazax S01 22 reion 184568 957022 E33471323 971 1]

Gobustan 307 23 reion 210780335361 144743189988 1]

Quba 303 24 reion 281497 9079 253263200938 1]

Qusat 301 25 reion 249723 232635 1583398458 26 1]

Saatls 908 26 redion 190322 475813 112069989095 o

Sabirabad 309 27 region 315187 120431 15922631354 8 o

emEr GlamE Siy?z?n 305 26 region 177927 851546 722759708, o

Salyan 809 29 region 2962033038686 1837337631 46 o

Towvuz 503 30 region 320488055205 18965466683 ,23 o

Ucar 904 31 region 189661 979014 ©82226990,534 0

Hacmaz 302 32 region 199031 566159 | 102671120597 | O

¥aza 306 33 region 211632,227756| 162532163509 O

Zagatala 402 34 region 255496,229065 | 1342743138 0

Z7rdaby 05 35 region 239627 327736 | 989962477702 O

10sharan 304 36 region 220301054513 1036706586,76 | O

ﬂ 1 jﬂ Show: W Selected Records (0 out of 85 Selected) Options =

Sakil 5. Azarbaycanin Xazoratrafi Sakil 6. Xazoratrafi arazilords yerlaogon
rayonlarinin administrativ qurulusu rayonlarin sahalori
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Verilonlor bazasina daxil olanlar osasinda diagramlar da tortib edilmisdir (sokil 7). Burada
ohalinin iimumi sayi, sohor vo kond ohalisinin sayi, sixligi, dogum vo 6lim kimi demoqrafik
gostaricilor do togdim edilmisdir.

90000

80000 u Olanlar

70000

60000 - B Dogulanlar
50000 -

Tabii artim
40000 -

30000 7 B Shalinin sayi (ilin sonuna,

20000 min nafar)

10000 - B Nafar

0 -
2005 2008 2009 2010 2011 2012

Sakil 7. Demografik gostaricilor

Beloliklo, 2 cografi osas toplanilmisdir: Xozorstrafi iqtisadi rayon iizro toplanilan {imumi
molumatlar vo hor bir administrativ rayon iizro toplanilan molumatlar. Bu molumatlarin osasinda
vektorlagdirilma aparilmis vo {imumcografi osas yaradilmigdir. Ilkin informasiyanin verilonlor
bazas1 yaradilandan sonra 3-cii marhaloys kecid baslanilmigdir. Topoqgrafik asas asasinda hor bir
administrativ rayonlar {izro shape fayllar vasitosilo laylar yaradilmigdir: caylar, doniz, yasayis
montagalari, sahil xatti, administrativ sorhad.

Sonra is9, yani 4-cii marholodos bu asas asasinda sosial-iqtisadi xaritalar tortib edilmigdir (sokil 8).

100000 - 160000
15000 - 20000
2000 - 65000
20000 - 26000
20000 - 30000
25000 - 30000
30000 - 40000
a0000 - 50000

40000 - 50000
5000 - 7000
60000 - 76000

50000
7000 - 10000
76000 - 100000
1000

= 150000

Elektron xoritolosdirmo miixtolif rongli, miixtolif qrafik formada xoritolor yaratmaga imkan
verir. Umumcografi asas iso sosial-iqtisadi gostoricilori baglamaq rolunu oynayir. Belo xaritolos-
dirmoyo cografi yanasma iso tematik laylarin vo miixtolif codval verilonlorinin kombinasiyasi
osasinda sosial-iqtisadi gostaricilorin kompleks oks etdirilmasina sobab olur.

Yazilanlar1 timumilogdirmo osasinda sdylomok olar ki, sosial-iqtisadi xaritolorin yaradilmasi
geoinformasion yanagma asasinda holl edilmisdir. Bu zaman meydana ¢ixan tistilinliiklor agsagidakilardur:

- geoinformasiya osas1 hesabina roqomli verilonlor vasitesilo orazi barade diger molumatlar: da
olda etmak olar;
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- olds edilon ¢oxsayl1 informasiyalardan miixtalif mogsadlorls istifado etmok miimkiin olar.

Yaradilan ragomli xaritolor sosial-iqtisadi sistemlorin analitik tadqiqatlar1 oblastinda prinsipial
olaraq yeni imkanlardan istifade etmays imkan verir. Belo xaritalor nainki arazinin kompleks sosial-
iqtisadi qiymatladirilmasi masalalorinin fundamental hallini, vo homginin orazi planlagdirilmas: vo
idaraetma totbiqi masalalorini do hall etmayi tomin edir.

Isin noticosindo CIS wvasitosilo Xozorotrafi orazilorin sosial-igtisadi  xoritolosdirilmesi iiciin
geoinformasiya osast yaradilmis, Azorbaycanin Xozorastrafi rayonlarinin administrativ qurulusunu vo
Xazoratrafi orazilordo ohalinin say1 vo sixligimi gostoron roqomli elektron xaritolar tortib edilmisdir.

Acar sozlor: sosial-igtisadi gostarici, xarita, CIS, Xozaratrafi arazilor
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R.M.Denziyev

Process of creation the social-economic maps on basis of geoinformation systems

SUMMARY
In this article was shows the kinds and essential features of social-economic maps, have been explained
the basic essence of this maps and were compiled social-economic maps of coastal regions of Caspian Sea,
on the basis of GIS technology.
Key words: social-economic indicators (parameter), maps, GIS, coastal zone of Caspian Sea
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