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BINA ALTINA VURULMUS SVAYLARIN BINAYA TOSiR EDON
ZOLZOLO YUKUNUN UFUQI TOPLANANININ QIYMOTINO TOSIRI
tex.iizra falsafa doktorlari: Osgarov C.V., Quliyeva 9.M., Seyidov N.H.

Azarbaycan Memarliq vo Insaat Universiteti

e-mail_c.askerov@mail.ru., azizaquliyeva@1960gmail.com., kristal_namig@mail.ru.
BJIMSTHUE CBAM, 3ABUTBIX noa 3TIAHUEM, HA BEJIMMUHY I'OPU30OHTAJIBHBIX
COCTABJISIOIINX CEHCMAYECKOM HATPY3KH, JIEHCTBYIOIIEN HA 3JIAHUE
k.m.n. Acxepoe /I.B., k.m.n. Kynueea A.M., k.m.n. Ceudos H.I.
Azepbatioscanckuti Ynusepcumem Apxumexmypuol u Cmpoumenscmea

INFLUENCE OF PILES DRIVED UNDER A BUILDING ON THE VALUE OF

HORIZONTAL COMPONENTS OF SEISMIC LOAD AFFECTING THE BUILDING
phd in texh.sc. Askerov J.V., phd in texh.sc. Quliyeva A.M., phd in texh.sc. Seyidov N.H.
Azerbaijan University of Architecture and Construction

Xiilasa: Qrunt soraitinin seysmik tosirlorin intensivliyino tosirini yada salsaq gororik ki,
binalarda yaranan zodolonmolor qurunt soraitindon asili olaraq miixtolif faiz nisbatindadir.Bina
altina vurulmus svaylarin binaya tosir edon zolzolo yiikiinlin {ifiigi qiymotino tosirinin
aragdirilmasi. Zalzalo tosirinin qiymatinin dorinlikdon asili olaraq dayisma xarakteri.

Acar sozlor: Zolzolo, lay, rags, seysmik, dalga, tocil, akseleroqram, sinaq, qgrafik, grunt,
seysmiki sartlik, intensivlik.

AHHOTanusA: Eciau BCHOMHUTH BIMSIHME TPYHTOBBIX YCJIOBMM Ha HHTEHCHUBHOCTH
CEeWCMHYECKUX BO3JCHCTBUN, TO YBUIUM, YTO YIIEpO, HAHOCHMBIA 3JaHUSM, B IPOLIEHTHOM
OTHOIICHUHA pa3quaeTc;1 B 3aBUCUMOCTHU OT I‘p}IHTOBbIX yCJIOBI/II\/'I. I/ICCJICI[OBaHI/Ie BIIUSAHUA CBaﬁ,
3a0MUTHIX MO/ 3/IaHWEM, Ha TOPU30HTAIBHYIO BEIUYMHY CEHCMUYECKas Harpyska, IEeHCTBYIOIIAst
Ha 3JaHHC. XapaKTep N3MCHCHHUS BCIINYHNHBI BOSI[CfICTBHSI 3€MJI€Tp$ICCHI/ISI B 3aBUCUMOCTH OT
TJTyOUHBI.

KuroueBble c1oBa: 3emiieTpsiceHUe, CIoi, KojiebaHue, CeMCMUUECKUi, BOJIHA, YCKOPEHHE,
akcelieporpaMMma, UCIbITaHue, rpaduk, FPyHT, CEHCMUYECKast )KECTKOCTh, NHTEHCUBHOCTb.

Summary: If we recall the influence of soil conditions on the intensity of seismic impacts,
we will see that the damage caused to buildings varies in percentage terms depending on soil
conditions. Study of the influence of piles driven under a building on the horizontal value of the
seismic load acting on the building. The nature of the change in the magnitude of the earthquake
impact depending on the depth.

Keywords: earthquake, layer, vibration, seismic, wave, acceleration, accelerogram, test,
graph, soil, seismic rigidity, intensity.

Qrunt soraitinin seysmik tosirlorin intensivliyino tosirini yada salsaq gororik ki, binalarda
yaranan zadslonmolor qrunt soraitindon asili olaraq miixtalif faiz nisbatindadir. Zaslzalo
naticalarinini tohlili gostorir ki , bir-birine yaxin yerlogon miixtolif qrunt soraitinds insaa edilmis
eyni tipli qurgular miixtalif doracods zodslonmoys moruz qalmisdilar. Moasalon: 7 dekabr 1974 -cii
ildo Tonankanda (Yaponiyada) bas vermis zolzolodon episentrdon borabor mosafodo yerlosmis
agac konstruksiyalarindan olan binalarda zodslonmolor faizlo asagidaki kimi olmusdur. Sulu gilli
gruntlarda — 26,1 % , qum gruntda -3,5 % , gaya qruntda — 0,2 % . Qrunt soraitinin tasirinin iki
osas sobabini gdstormok olar. Birinci dorin qatda tobii suxur {izerinde yerlogmis {ist soth layinin
dinamiki xarakteristikasi. ikinci sobab qruntun rogsi harokati zaman1 zodolonmasi vo bu sababdan
do gruntun yiikdasima qabiliyystinin azalmasi. Seysmik dalganin tosirindon tobii suxurun ragsi iist
qatlarda onlarin dinamiki sortliyindon asili olaraq ragsi horaks yaradir.

Ust layin qalinhig1 kifayat qadar cox oldugda, homin laymn moxsusi raqsinin xarakteristikasi
maocburedici qiivvonin ( tobii siixurun rogsinin) xarakteristikalar1 ilo uygun olduqda rezonans
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hesabina iist laymn giiclonmis rogsi tobii siixurda(birinci gatda) olan rogslorden artiq olur. Ust
laydaki qruntda horakotin intensivliyinin derin qatdaki laylardaki intensivliklo miiqayisasi ham
nazori , ham do eksperimental todqiqatlarla tosdiglonmisdir. Sok.1-do 8 layl (miixtalif qruntlar)
gruntda dalganin tocili gdstorilmisdir vo asagida birinci laydaki qrunt qaya qruntudur.

Tocilin giymoti 100 sm /san? (qal) gostorilmisdir. Sok.2b X.Kaboyasin torafinden birinci lay
gruntu gaya grunt olan 8-layli qruntda ragsi horokotin akseleroqrami verilmisdir.Rogsi horokot
stini yolla qaya qruntda yaradilmisdir.Bu rogsi horokotin akseleroqgrami El-Tsendro (ABS) bas
vermis zolzolonin akselerogramina uygundur, maksimum tocili 100 qala qodor  gotirilmis
El-Tsendroda (ABS) bas vermis zalzalonin akselerogramina uygundur.
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Tocilin qiymati 100 sm /san? (qal) gostorilmisdir. Sok.1-do X.Kaboyasin torafindon nazori
yolla birinci lay qruntu gaya qrunt olan 8-layli qruntda roqgsi harokotin akselerogrami
verilmisdir.Rogsi horokot siini yolla qaya qruntda yaradilmisdir.Bu rogsi horokotin akseleroqrami
El-Tsendro (ABS) bas vermis zalzalonin akseleroqramina uygundur , maksimum tacili 100 gala
godor gotirilmis El- Tsendroda (ABS) bas vermis zoalzoalonin akseleroqgramina uygundur. Bu sort
daxilindo sothi qruntun ssthindo tocil 1000 qal olur, buna osas sobab iist gatin dinamiki
xarakteristikasi. Anoloji olaraq Yaponiyada sinaq aparilmisdir. Sinaq iigiin dorinliyi 37 m olan
quyu gazilmis quyunun dibindo vo {ist sothdo eyni vaxtda tocilin yazisi aparilmisdir (rags siini
olaraq vyaradilir). Roagsin intensivliyi ¢ox kigik olmusdur. Sok.2-do aparilmis smagin
akslerograminin yazist gostorilmisdir.

Qrafikdon goriiniir ki , quyunu dibindoki tacillo miiqaiseds {iist sathds tocilin qiymati xeyli
artmisdir. Qeyd etmok olar ki, sixlig1 ¢ox olan qrunt iizorinds olan zsif qruntlarda sothds rogsin
intensivliyini artirtr. Mohz bu sobobdon qruntlar kateqoriyalara bdoliinmiisdiir. Zoalzolonin
noticolorinin tohlili osasinda rogsin intensivliyinin qruntun kateqoriyasindan asili artimi AJ
miioyyanlogdirilmisdir. Quntun seysmiki sartliyindon (9 - p) asili olaraq belo halda AJ-in qiymati
bir {ist qat tigiin

AJ =167-[lg(vo * o) ~1(v, - £y)]
(Vg Vo v, ) —seysmik dalgalarin granitdo (etalon gruntda) vo baxilan qruntda yayilma siiratidir,
Po Vo p, -granitin vo baxilan qruntun sixlidir. Ana suxurun iizorinds bir ne¢o miixtalif grunt
olarsa (miixtalif 9; - p; ) belo halda 10m galinliq haddinds orta sortlik agagidaki kimi toyin edilir.

n n
(Vo * Pndorta = _ZlVi -pi - Hi /ZlHi
i= i=
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Sokil. 2

Yuxarida gostarinlonlori nozoars olarag geyd etmok olar Ki, zalzolo zamam sothi dalgalar
sothi gruntun kateqoriyasindan asili olaraq miixtalif yerdoyismolor alir. Binanin yerdoyismoni
azaltmaq {ig¢lin onun altina vurulan svaylarin bdyiik tosiri vardir. ©gar eyni qrunt soraitinds
yerloson binalarin zolorlo zaman {ifiiqi yerdoyismosino nazor salsaq gororik ki, svay olmayan
binada yerdoyisms svay olan haldakindan xeyli coxdur.  Bax sok. 3 (avab)
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Sakil 3.

Sakilds goriiniir ki, Yoy Vo Yy1>Y2

Bunu bels izah etmok olar:

Zslzolo zamani svay ilkin voaziyyatino paralel yerdoyismo ala bilmir, ciinki iist torof cox, dib
iSo az yerdoyigmo alir. Bina sothi qrunt tizarinda harokoat etmok istoyonds svayi dartib yuvasindan
cixarmaq istayir Vo enerjinin xeyli hissasi buna sarf olunur vo binanin yerdoyismasi kicik alinir.
Hor iki hal {i¢lin binada yaranan otalot qiivvasinin giymati:

Svay olmayan halda

m- (yo +¥1)=5

Svay olan halda

m(y +yp)es
Sy Vo S - otalot qlivvaloridir
m-y,>m-y oldugu iiciin
m- y; >m- y; olacaqdir.
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(m . y'(')) - otalot giivvesinin qurguda yaratdigi yerdoyisma (y;),
(m . y") - otalot giivvesinin qurguda yaratdigi yerdayismoadan (y,)- don cox olacaqdur.

Naticalor
1. Qurguya tasir edon zalzalos yiikiiniin qiymati az alinacaqdir.
2. Bina altinda vurulan svaylar binaya tasir edon zalzals yiikiiniin tifiiqi gqiymatini azaldir.
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PA3PABOTKA METOJIMKH OLIEHKH PUCKOB U BLIBOP MEPOITPUATHI
110 YIIPABJIEHNIO MU HA OBBEKTAX, PACIHHOJIOKEHHBIX
HA TEPPUTOPHUSIX C BBICOKOM OIOJI3HEBON OIIACHOCTBIO
k.m.n. Fabuooe @.I'. unen yuennozo cosema AsHUHUCA, E-mail: farchad@yandex.ru
uncenep-eeonoe 3eiinanos A.3. E-mail: arzuzeynalov@gmail.com
doxmopanm Baiipamosa K.K. Azepoaiioxcancruii Apxumexmypro-Cmpoumenvholil YHueepcumem,
E-mail: konulbayramova55@gmail.com
RISKLORIN QIYMOTLONDIRILMOSIi METODOLOGIYASININ HAZIRLANMASI VO
SURUSMO TOHLUK®OSI YUKSOK OLAN ORAZILORDO YERLOSON OBYEKTLORDO
ONLARIN iDARD OLUNMASI UCUN TODBIRLORIN SECILMOSI
tex. tizra.f.d. Habibov F.H., miihandis-geolog Zeynalov A.Z.
doktorant Bayramova K.K. Azarbaycan Memarhq Va Insaat Universiteti

DEVELOPMENT OF RISK ASSESSMENT METHODOLOGY AND SELECTION
OF RISK MANAGEMENT MEASURES AT FACILITIES LOCATED
IN AREAS WITH HIGH LANDSLIDE RISK
Ph.D. Gabibov F.G., engineer-geolog Zeynalov A.Z.
doctorant Bayramova K.K. Azerbaijan University of Architecture and Construction

AHHOTanusi: B KkauecTBe KOJIMYECTBEHHOW MEphl PHCKa MCIOJb30BaH I10KA3aTelNb,
OJIHOBPEMEHHO YUYHUTHIBAIOIINN JBE XapaKTEPUCTUKHU OMNOJ3HA: 1) BEPOSATHOCTh HACTYIUICHUS
OTIONI3HS; 2) BEIMYMHY MPUYHHIEMOI0 OMOJI3HEM yiiepoa. BeposTHOCT monyuenus yuiep0a ot
OTIOJI3HSI OMpEAEIAEeTCS KaK YCIOBHAS BEPOATHOCTH, 3aBUCSIIAS] OT BEPOSTHOCTH HACTYIUICHUS
HEeOJIaronpusTHOTO COOBITUSL U BEPOSITHOCTH MOJyYEHHUs yiiepOa OT OMOJI3HS, BBI3BAHHOT'O 3TUM
coObitreM. [IpuBomuTcs rpaduyueckas METOAWKA COTIOCTABJICHHS IOIXOJOB B ONPEICICHUN
rnapaMeTpoB pHUCKa OMNOJ3HSI NpH MNPEAYCMOTPEHUH U HENPEAYCMOTPEHUHU 3alUTHBIX
MeponpusIThil. [ OIEHKHU BETMYMHBI HHTETPATHHOIO PUCKA HUCTIONB30BAHO YCIOBUE OOBETUHEHUS
PHCKOB pa3NUYHBIX HEraTUBHBIX COOBITHN. [IpM M3BECTHBIX 3HAYEHUSIX CTOMMOCTHBIX IMOKazaTenei
PE3yJILTATOB M 3aTpaT MojydeHa (opMysa JUIs ONpeesicHus aOCOMIOTHONW BETMYUHBI d(P(PEeKTa OT
BHEJPEHUSI 3AllUTHBIX HWHKCHEPHBIX MEPONPUITHI 1O CHIDKCHHIO pHUCKa Ha OOBEKTax,
PacCloONIOKEHHBIX HAa TEPPUTOPUSAX C BBICOKOW OINOJ3HEBOM ONACHOCThIO. B KauecTBe Mephl
3¢ QEeKTUBHOCTH UCTIONB30BaH OTHOCHTEIBHBIN MMOKa3aTeh CHIKEHHS PUCKA aBapHid MM KaTtacTpod
Ha OOBEKTaX, PaCIOJIOKCHHBIX HA TEPPUTOPHUSIX C BBICOKOW OMOJI3BHEBOWM OINMACHOCTHIO HA CITUHHILY
CTOMMOCTH 3aTPaT Ha MEPOIPUSITHS IO €0 CHUXKEHUIO.

KiroueBble cjioBa: pHCK, OIOJI3€Hb, METOIMKA, BEPOSITHOCTh, YIIEPO, OMACHOCTH,
TEPPUTOPHUSL, UH)KEHEPHOE MEPOIPUSITHE.

Xiilasa: Komiyyat risk Ol¢iisii olaraq, eyni zamanda siirlismanin iki xilisusiyyatini nazara
alan bir gostorici istifado edilmisdir: 1) siirlismonin bas vermo ehtimali; 2) siirlismonin vurdugu
zororin miqdari. Siirismodon zoror alma ehtimali, olverigsiz bir hadisonin bas vermo
ehtimalindan vo bu hadisonin sobab oldugu siirlismodon zaoror alma ehtimalindan asili olaraq sorti
bir ehtimal olaraq toyin olunur. Siirligmo riskinin parametrlorinin miioyyanlosdirilmasinda
yanagmalarin miigayiso edilmosinin grafik metodologiyasi qoruyucu todbirlorin tomin edilmasi
vo nozordon kegirilmomosi ilo tomin edilir. inteqral riskin doyerini giymotlondirmok {iciin
miixtolif monfi hadisalorin risklorini birlosdirmok sortindon istifado olunur. Noticalorin vo
xorclorin maya doyari gostoricilorinin molum doyorlori ilo siiriismo tohliikosi yiiksok olan
orazilordo yerloson obyektlordo riskin azaldilmasi ii¢lin qoruyucu miihondislik todbirlorinin
hoyata kecirilmosinin tosirinin miitloq doyorini miioyyonlogsdirmok iiciin bir diistur oldo
edilmisdir. Somoralilik todbiri olaraq, siirlismo tohliikosi yiiksok olan orazilordo yerloson
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obyektlordo goza vo ya folakot riskinin azaldilmasi ii¢lin todbirlorin maya doyarinin vahidino
diison nisbi gdstoricidon istifads edilmisdir.
Acar sozlar: risk, siiriismo, texnika, ehtimal, zorar, tohliika, orazi, miihondislik hadisasi.

Summary: An indicator that simultaneously takes into account two characteristics of a
landslide is used as a quantitative measure of risk.: 1) the probability of a landslide; 2) the
amount of damage caused by the landslide. The probability of damage from a landslide is
defined as a conditional probability depending on the probability of an adverse event and the
probability of damage from a landslide caused by this event. A graphical methodology is
presented for comparing approaches in determining the parameters of landslide risk in the
provision and non-provision of protective measures. To assess the magnitude of the integral risk,
the condition of combining the risks of various negative events was used. With known values of
cost indicators of results and costs, a formula has been obtained to determine the absolute
magnitude of the effect of implementing protective engineering measures to reduce risk at
facilities located in areas with high landslide risk. As a measure of effectiveness, the relative
indicator of reducing the risk of accidents or catastrophes at facilities located in areas with high
landslide risk per unit cost of measures to reduce it was used.

Keywords: risk, landslide, methodology, probability, damage, danger, territory,
engineering event.

1. BBenenue: B OONBIIMHCTBE HAYYHBIX HCCJIEIOBAHHWI B TOHATHE «PHUCK» HAPAIY C
BEPOSATHOCTHIO HACTYIUICHHUs] HEOIaronpHusaATHOIO COOBITHS BKJIAJIBIBACTCS U ApYras, CBA3aHHAs C
3TUM COOBITHEM XapaKTEPHUCTHKA, - pa3Mep HaHOCHUMOIO yuiepda. JTo MPUBOAMUT K TPAKTOBKE
KOJINYECTBEHHONH MEpbl pUCKAa KaK MaTeMaTHYECKOro OXHIaHHs yiiepOa, orpenenseMoro Ha
MHOECTBE BO3MOYKHBIX HEOIArOMPHUSATHBIX COOBITUN (BETUYHHBI CPETHETO PHCKA).

Ecnu ucxonuTh M3 TOro, YTO €CIM B pe3yJbTaTe OINOJ3HA yIIepd paBeH HYJ0, TO
HUKaKOW OOBEKT Ne(pOopMHUPOBAHHOW M pa3pyLIEHHOW TEPPUTOPUU HE MOJBEPraeTcs PHUCKY.
AHanoruyHas CUTyanus UIMEET MECTO U IIPU HYJIEBOM BEPOATHOCTH HACTYIUICHUS OMOJI3HS, XOTA
BO3MOXHBIN yiiepd oTr Hero Obul Obl orpoMeH. CuTyaluss BOCIPUHUMAETCs Kak OIacHas,
pPHUCKOBasi TOJBKO B T€X CIydYasiX, KOTJIa BEPOSTHOCTh OMOJ3HS M BO3MOXKHBIA ymiepd OT ero
MPOSIBJIEHUS OTJINYHBI OT HYJISL UJIU PEAJIBHBI B )KUTEHCKOM TOHUMAHUU.

N3yuenunto npobieM aHaiau3a M OLEHKH PUCKA OMOJI3HEBBIX IPOLECCOB IMOCBSIICHBI
pabotel U.T.AtitmatoBa, K.U.Koxorynosa u O.B.Hukomnsckoii [1, 2], N.O.Tuxsunckoro [3],
A.Jl.Paro3una [4], X.X.Oiunmreiina u K.C.Kapama [5], H.Jxennu [6], I'.Il.ITocTtoeBa [7],
B.I'Tummna [8], P.M.Yoyaxapu u IlL.®enentmxe [9], K.Il.Ianynuma, C.M.Mamus wun
E.B.besrynosoii [10, 11] u aqpyrux uccinenosareneil.

B panee omyOmukoBaHHOW cTaThe aBTOpPOB [12] mpoBeneH mOAPOOHBIA aHANIH3
BBIIIICYKA3aHHBIX PAa0OT W BBIABICHO, YTO METOJMWYECKHE IOIXOAbl PA3JIMYHBIX aBTOPOB
OTJIMYAIOTCS OPUTHMHAIBHOCTHIO. [Ipy 3TOM BO BceX HCCIENOBAaHUAX YETKO HAOIIOIaeTCs
CUCTEMHBI MOAXoA. B 3aBUCHMOCTM OT cHelMalu3allid Pa3Iu4HbIX ABTOPOB MEHSETCA U
cnenuduKka  CHUCTEMHBIX  MMOAXOMOB  (MH)KEHEPHO-TEOJOTHYECKUI,  TeOMEeXaHWYECKHil,
r€03KOJIOIMUYECKUN, TEOTEXHUUECKUH U CMEIIaHHbIN), HO IPAaKTUYECKHU BO BCEX CiIydasiX B TOU
VI MHOM CTETIEHU MCHOJB3YIOTCS IPUKIAIHbIE METOAbI TEOPUU BEPOSTHOCTEM.

Kak ormeuaer Y.Moppuc [1], o1Ha U3 OCHOBHBIX TPYAHOCTEN B YIIPABIECHYECKOW JIESTEIBHOCTU
COCTOHUT B HEOOXOMMOCTH MPUHUMATh PELIEHHS B YCIOBUSX HEOTPEETIEHHOCTH WM MPH HETIONHBIX
3HAHUSIX O BO3MOXKHBIX MOCTIEACTBUAX, IPEANPUHIMAEMBbIX JEHCTBUM.

OcHOBBI HayKH 00 YTIPaBJICHUH CIOKHBIMH CUCTEMaMHU M3JI0XKeHbI B MOHOrpadusax Y. Moppuca
[13], M.Crappa [14], .M.Xa3ena [15], b.I'ypreii [16], N.B. Ilpaarummumm [17], C.Anra [18] u gp.
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Kak ormeuaror H.A. MaxytoB u P.C. AxmeTrxanoB [19], 17151 onTUMaIbHOTO YIIPABICHUS] pUCKAMK
CIIEIYeT YUYUThIBaTh CHUCTEMHBIE CBOMCTBA OOBEKTOB M CHUCTEMHBIE CBOMCTBA PHCKOB. AHAIN3
MEKTyHapOIHOTO OIbITa B 001aCTH Pa3pabOTKK U MPUMEHEHHS! OPraHU3aLUOHHBIX 1 SKOHOMHUUYECKUX
MEXaHM3MOB YIPABJICHUSI PHCKOM IIOKA3bIBAIOT, YTO CYIIECTBYET AOCTATOYHO OOJBIIOE YHCIO
MEeXaHH3MOB, HAIPABJICHHBIX Ha CHIKEHHE YPOBHS prcka [20, 21].

B.H.BypkoB [22] npu ucciaenoBaHM MEXaHU3MOB YIIPABJICHUS] YPOBHEM PHCKA CUHMTAET, KaK 3TO
IIPUHATO B TEOPHH aKTHBHBIX CHCTEM, YTO CTPYKTYpa 3KOJIOr0-9KOHOMHUYECKOM CUCTEMBI, B KOTOPOH
JNEUCTBYET MEXaHWU3M, SIBIICTCS JBYXYPOBHEBOM. BepxHMII ypOBEHb 3aHHMMAET OpraH yIpPaBJICHUS.
Kpome Toro, Ha BepXHeM YpOBHE MOI'YT HaXOIUTCS OfHA WIA HECKOJBKO CTPaxXOBBIX OpraHHU3aLUi.
HmwxHuii ypoBeHb 3TOH CHCTEMBI 3aHHMAIOT OOBEKTBI, JEATEIBHOCTh KOTOPBIX HeceT B cebe
MOTEHUMAIBHYIO YTPO3y Bo3HUKHOBeHMs UC.

2. Onucanue pa3pa0oTaHHOW METOAMKM OIpe/e/ieHUs] BeJIMYHMHbI PUCKA OMOJI3HA Ha

OIIOJI3HEONACHOM CKJIOHE

B kauecTBe KOJMYECTBEHHONM MEphl pPHUCKa LIEJIECOOOpa3HO MCIONb30BaTh IOKA3aTelb,
OJTHOBPEMEHHO YUYUTHIBAIOIIMN [1BE XapaKTEPUCTUKU OMOI3Hs: 1) BEpOSTHOCTh HACTYILJICHHUS
OTOJI3HS; 2) BEJIWYMHY NPUYMHAEMOIO OIOJI3HEM yiuepba. Mcxonsd U3 BBILIEU3I0KEHHOIO,
MEpOH PHUCKa OIOJI3HS CKJIOHA SBJISIETCS NT0OKA3aTelb CPEAHETO PUCKA OMOI3HS, PACCUUTHIBAEMBIN
corjacHo cieaymlei popmyie:

n
R=YPX,, €
i=1
rae Pj — BeposTHOCTh MOJy4YeHus yuiepOa oT omoi3Hs Xi B pe3yJbTaTe OAHOTO M3 BO3MOXKHBIX
BO3JICHCTBUI HAa OTOJ3HEOMACHBIN CKJIOH; Xij — BeJIWUYMHA yIIepOa OT OMOJ3HS, BBIPAKEHHAs B
CTOMMOCTHOM BBIp@XXEHHH; R — KOIMYECTBEHHas Mepa OIMOJ3HEBOrO pHUCKa (CpeaHui
OTIOJI3HEBOU PHUCK), BBIpakaeMasi B TE€X K€ MOKa3aTelsaX, YTO U ymepO; N — YUCIO BO3MOXKHBIX
BapHaHTOB yIIEepOOB, KOTOPbIE MOTYT OBITh NMPHU PA3IMYHBIX BapUAHTAX OMOJI3HEBBIX SIBICHUIX
Ha OIIOJI3HEOIIACHOM CKJIOHE.

Takum oOpa3zom, sl OIpeneseHHs] BEIWYMHBI PHUCKA OIOJI3HEBBIX SIBJICHHM COTJIACHO
BbIpakeHUIO (1) HE0OX0IMMO UMETh HH(POPMAIUIO, BHIPAKAIOIIYI0 COOTBETCTBHE 3HaUCHUU Pij
u Xi, i=1, 2, ..., n. Takas urdopmarus B IpocTeHIIeM Cirydae OnpeaesisieT 3aKOH pacipeeIeHus
BEPOSITHOCTEH B MPOCTPAHCTBE YIIEPOOB OT ONOJI3HEBHIX SBICHUH.

B mpennonoxennu o HEMPEepHIBHON 3aBUCUMOCTH BEPOATHOCTH Pj oT 3HavyeHwuii ymepOa
OT OMOJI3HS X TTOJIYYUM

b, = P(x), )
a BeIpakeHue (1) MoxeT ObITh MPEACTABICHO B UHTETPATHLHOM BHUJIE:
R = [xP(x)dx. (3)

B obmem cnmyuae, korna ymepO OT OIMOJI3HS MOXKET HACTYNAaTh BCIIEACTBHE Pa3IMYHBIX
HEeOIaronpusATHBIX M HE 3aBUCSIIUX APYT OT Apyra coObITUH (BO3ACMCTBUI HAa OMOJI3HEONACHBIN
CKJIOH), CPETHUI PHCK OIOJI3HEBOTO MPOSBIICHUS (Ipoliecca) MOXKET ObITh ONpPE/eNIeH COTJIACHO
cnenytouiei Gpopmyse:

n m

R:ZZE]'X[’ (4)

i=1 j=1
rae Pij — BeposTHOCTh mosydyeHus yuiepda OT OMoJyi3HsS Xj MpH HACTYIUIGHUH cOObITHS (T.e.
BO3/ICHCTBHUS HA OTOJI3HEOACHBIH CKJIOH) |-T'O THIIA.
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BepositHocTh monyuyeHus yuiepba oT omoyi3HS u3 ¢opmyinbl (4) omperdensercs Kak
YCIJIOBHAsI BEPOSATHOCTD COTJIACHO CIIEAYIOLIEMY ITPOU3BEACHHUIO:

B, =PE()), (5)

rae Pj — BEpOSTHOCTh HACTYIUICHUS] HEOJIAaronpUsITHOrO COOBITUS |-TO THIA (HETaTHMBHOTO
BO3JCHCTBUSI HA OIOJI3HEONACHBI CKJIOH), CIOCOOCTBYMOLIEro pas3BuTHIO onoisHs, Pi(j) —
BEpOSATHOCTh TOJNy4eHHUs ymiepda OT omoji3HA JXi NpU HETaTUBHOM BO3JEHCTBHM Ha
OIOJI3HEONACHBII CKIIOH j-T'O THIIA.

[Ipu ycnoBum, yTo ymepObl OT pa3iIMYHBIX BO3JCHCTBHIA HA OIMOJI3HEONACHBIA CKIIOH
U3MEpSIIOTCA 10 OAHOM 1IKasie (HanpuMep, B CTOMMOCTHOM BBIPAKEHHUH), U ¢ YUETOM (hOpMyJibl
(5) mua onpeneneHus BEIWYMHBI CPEHETO PHUCKA OMOJI3HSA BMECTO BbIpaXeHHs (4) MOXKHO
HCIOJIb30BaTh CIEAYIONLYI0 (GOPMYITY:

n m
R=22>PF(HX,. (6)
i=1 j=1

B ¢opmyne (6) Pi BblpakaeT 3aKOH paclpeielieHHus BEpOATHOCTEH Bo3aeHcTBUsA
HEraTHBHBIX (DaKTOPOB Ha OIMOJI3HEOMACHBIN CKIIOH, a Pi(]) — 3aKOHBI pacrpeneieHus yiepooB
OT OIOJI3HEH MPHU KaXKJA0M U3 TAKUX HETaTUBHBIX BO3/IEUCTBUI Ha OINOJI3HEONIACHBIA CKIIOH.

@opmynsl (1) — (6) omnpeaensoT BEIMYMHY CpPEIHEr0 pHUCKAa OINOJ3HS Ha
OIOJI3HEONACHOM CKJIOHE BHE 3aBHCUMOCTH OT JAEATEIbHOCTH OOBEKTa, PacloJIOKEHHOTO Ha
CKJIOHE U IOJIBEpPrarolllerocs OMOJ3HEBOM omacHocTU. B kauecTBe 00bEKTa Ha OMOJI3HEBOM
CKJIOHE 11e€JecO00pa3HO paccMaTpUBaTh CHCTEMY “‘COOpYKEHHE + 4eloBeK + TeXHOJOrus +
6uora”. B o0mem ciayyae OOBEKT B JHMIE YeJIOBEKa (CTPOSLIETO, SKCILTyaTHPYIOLIEro
COOpPY)KEHHsI M KOHTPOJMPYIOLIET0 TEXHOJIOTUM U OHOTY) MOXET COBeplIaTh JBa BHUJAA
NeSITEIbHOCTH.

1. OObeKT, HAXOAIIMICSA Ha OIOJI3HEONACHOM CKJIOHE MOXET MPHHATH MEPHI C LEIbI0
MPEIOTBPALLEHUS WM YMEHBIICHHs MMOTEPb OT HEOJAronpHusTHOIO COOBITUS (MMEIOTCS BBUIY
3alUTHBIE MHXKEHEpHbIE MeporpuaTus). [Ipu 3ToM caM 0OBEKT HE BIUSET Ha BO3MOXKHOCTb €T0
nposiBiieHusl. PUCKU TakuX COOBITUH MOMy4HJIM Ha3BaHUE ‘“UMCThIE PUCKH . YKa3aHHbIE MEpbI
CBSI3BIBAIOTCS C OIpENEICHHBIMU 3aTpaTaMH. B TakoM ciydae B (opMmysie CpelIHEro pucka
OMOJI3HS HEOOXOOMMO YBS3aTh BEPOSTHOCTH ymiepba oT omon3Hs Pi(j) ¢ mpousBeeHHBIMU
3aTpaTaMHl Ha €ro mpenoTBpalieHue (yMmeHbllieHue). B aTom ciyuae BblpaxkeHue (6) mpumer
[ (1472 00)1105078:3701 &

R=22PF(j.z)X, @

i=1 j=I
rac PI (],Zj) - BEPOATHOCTL BO3HHMKHOBCHUA ymepGa OT omnoi3HA Xi IIpyu HACTYIIJICHUA

HETraTHMBHOT'O BO3JICHCTBUS J-I'O THIIA M BHIMOJHEHHBIX 3alIUTHHIX WHKEHEPHBIX MEPONPHUSITHH OT
YKa3aHHOTO HETaTHBHOT'O BO3JICUCTBHS C 3aTpaTaMu Zj;.

Paznuuus B popmyne (6) ¢ ogHO# cTopoHs! U (7) ¢ APYroil MOKHO MPOUIIIOCTPUPOBATD
rpaduKoM, IpeACTaBICHHBIM Ha puc. .

Ha puc.1l P(x) o3HavaeT pacnpenesieHHe NOTEpPh MPH OMOJI3HE CKIOHA MPU OTCYTCTBUU

3alIUTHBIX HHKCHEPHBIX Meponpusatuii, P[X(z)] — cooTBeTcTByOmAs BEPOATHOCTh IPH
BBITIOJHEHUH 3AIUTHBIX HHKEHEPHBIX MEPOTIPUATHIA.
AX =X —X(z) - cHwkeHue BeIMYMHBI yIiepOa OT ONOJN3HA B PE3YJILTATE

OCYHICCTBJICHUA 3allUTHBIX HHXCHCPHBIX MCpOHpHHTHﬁ.
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2. OOBEKT MOXET 3aHITh ABAHTIOPHYIO MO3MIIMIO MO OTHOLIEHUIO K OCBOCHHUIO WIIU
HKCIUTyaTaluy OIOJI3HEOMAaCHOTO CKIJIOHA, CO3HATENIFHO BBIOPATh CUTYAIUIO, XapaKTEPH3YIOIIYIO
JIPYTYI0 BEpOSITHOCTH MPOSBICHUS OIMOJ3HS (OIMOJI3HEH) HA yKa3aHHOM CKJIOHE. OOBEKT MOXKET
BbIOpaTh 0o0Jee PUCKOBAHHYIO CUTYallMIO C OOJIbIIEH BEPOSTHOCTHIO YIIEpOa, paccUMThIBas
MOJIyYUTh  JOTOJHUTEIbHBIE TMpeumylecTBa (P ATOM YaCTMYHO WJIH TOJIHOCTBIO
UTHOPHUPYIOTCS TpeOOBaHUSI HOPMAaTHBHBIX JTOKYMEHTOB IO CTPOMTEILCTBY U SKCIUTyaTallUU
COOPYXEHHI Ha OIOJI3HEOMACHBIX CKJIOHAaX). B OONBLIIMHCTBE clyyaeB OOBEKT IMOJaraeTcsl Ha
MOHATHE «aBOCh IHpoHeceT». YacTo O0OBEKT CO3HATEIBbHO CTapaercsi KOMIIEHCHPOBATH
CO3HATENIbHYI0 aBaHTIOPHOCTh CTPaXOBAaHUEM CBOMX BiOkeHUH. [10106HOTO posia pucKu MOKHO
Ha3BaTh «aBAHTIOPHOCHEKYJSATUBHBIMU puckamu». C yuyeToM BO3MOKHOCTH TakKoro BbIOOpa
BEJIMYMHY CpPEIHEro pHCKa TMPOSBICHUS OMOJ3HS MOXHO OMNpPENeNIUTh Ha OCHOBAaHUU
CJIEJTYIOIIETO BBIPAKEHUS:

R:zng(V)PJPZ(])Xm (8)
i=1 j=1
rae gij(V) BeposTHOCTH BBIOOpa OOBEKTOM CHUTYAllMH, XapaKTePH3YIOIICHCS BEPOSTHOCTHIO

MPOABJICHUSA OIIOJI3HA Pi Ha OIOJI3HEOITACHOM CKJIOHE IIpu HETraTUBHOM BO3/ICHICTBHH Ha CKIIOH j'
T'0 TUIIA.

P A

PIX(2)]

|

1

1
1
\
\

-

~ -

0 AX=X— X2

Puc.1. Conocmasnenue nooxo008 6 onpeodeieHul napamempos pucka onoja3Hee020
NPOSIGNEHUSL NPU OCYUWECBLCHUU U HEOCYWECMBTICHUU HA ONOJIZHEONACHOM CKIIOHE
3AUUMHBIX UHIICEHEPHBIX MEPONPULIMULL

Pa
1 PX(X,-) -
! N PN RKBY) PY)

l"‘ AP .
\ PolX) /
.i\.l':’\]\“/ “\"\-

. -

0 X, X
Puc.2. Conocmasnenue nodxo008 6 onpeoeneHuu napamempos pucka Onoi3Heablx
NPOAGAEHUT HA ONOAZHEONACHOM CKAOHE 8 UCXOOHOM COCMOAHUU U NPU «ABAHMIOPHOMY 0CE0EHUU
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Oco0eHHOCTh MOAX0/a K ONPEAETICHUIO OMOI3HEBOTO PUCKa Ha OCHOBE BhIpa)keHHs (8)
MOJKET OBITh MPOWLTIOCTPUPOBAHA TPAPUKOM, MPEACTABICHHBIM Ha pUC.2.

Ha puc.2 P(X) o3HauaeT 3aKOH pacmpeaeieHus yiiepda OT OIMOJ3HEH B HCXOIHOM
COCTOSTHHM OTIOJI3HEONacHoro ckiiona, P1(V) 3akoH pacnpeneneHus yiiepOa OT OMOJI3HEH npu
0oJiee pUCKOBOM CUTyalnu (aBaHTIOPHBIN MTOJIXO).

Kak BumHO w3 puc. 1 W 2 mpu pa3ivyuHBIX MMOAXOJAaX K OCBOCHHIO OIIOJI3HEOMACHBIX
CKJIOHOB MOXXHO JOCTUTHYTH DPA3JIMYHOTO pPOJAa TMOJOXKUTEIbHBIX U OTPUIATENBHBIX PUCKOB
IIPOSIBIICHUS ONOJI3HEM.

3. Bpi0Op MeponmpusiTMii 10 YNPaBJICHHI0 PUCKAMH HA TEPPUTOPHAX € BbICOKOIM

OI10/13HEBOI1 ONMACHOCTHIO

VYnpapieHue pHCKaMM Ha OOBEKTaX, PACIOJOKEHHBIX Ha TEPPUTOPUSIX C BBICOKOM
OIOJI3HEBOH OIMACHOCTBIO Oa3upyeTcsi Ha pa3padoTKax OOIIel TeOpUH PHUCK-aHAIN3a U TOW €€ YacTy,
KOTOpasi OTHOCUTCS K yIIpaBIeHHIO puckamu [23]. B ¢Bsi3u ¢ 3TiM npu (pOPMUPOBAHUH YTIPABIISFOLIX
peleHuii 00BIYHO HCTIONIB3YIOTCS OOIIMe TPHHIMITBEI M TIOAXO/bI, HAYYHOe OOOCHOBAaHHE KOTOPBIX
BBIPaOOTAHO OOIIIel Teopueil pucka.

CremyeT MMETh BHIY, YTO KaXIBIM W3 TICPSUHCIICHHBIX ITOJXOIOB JICHCTBYET B paMKax
OTIPE/ICNICHHOW CHUCTEMBI MEp, PETYIMPYIOIMX YIPABICHYECKYIO AESTENbHOCTHIO M0 CHUYKEHHIO
pHCKa Ha OOBEKTAX, PACIIONOKEHHBIX Ha TEPPUTOPHSX, MOABEP)KCHHBIX OIMON3HIM W YCIIOBUS €€
ocyiecTrieHus. I1o cBoeMy cocTaBy OHU Pa3ZENsAtOTCs CAESAYIOIMM 00pa3oM:

- HOPMATHBHO-TIPABOBBIC MEPHI, KOTOpBIC TPEICTABILIIOT TpaBa W OOS3aHHOCTH CTOPOH,
O0OBEKTOB U MHBIX YYACTHUKOB JAEATETIHHOCTH B cepe YIpaBIeHUs PUCKaMU;

- aJIMUHHCTPATHUBHBIE MEpHI, KOTOpPBIE CBS3aHBI C OCYIIECTBICHHEM (YHKIMI KOHTPOJS 3a
pesynpraTaMi W (DUHAHCOBBIM OOECTIEYEeHHEM BHIOB JAEATEIBHOCTH (MpU HEOOXOAUMOCTH - C
MPUHY>KIECHUEM K UX UCTIOTHEHHIO);

- DKOHOMHYECKHE MeEphl, KOTOpPbIE TPEIONaraloT AKOHOMHYECKOE CTUMYIHUpPOBAHHE
JESTEIIFHOCTA TI0 CHIDKCHHIO pHCKa Ha OOBEKTaX, PAcIONIOKEHHBIX Ha TEPPUTOPHUSIX C BBICOKOM
OTOJI3HEBOM ONACHOCTBIO, OpraHM3alMi0 €€ (PMHAHCOBOTO OOECIeYEHMs, HKOJOTUYECKUX H
COIMAJIBHBIX HHTEPECOB OOIIECTBEHHOTO Pa3BUTHS;

- TEXHUYECKUE MEPBI, KOTOPBIE OIMPEIEISIOT 00JIaCTh BO3MOKHBIX TEXHUUECKHUX PEIICHUH 10
CHIDKEHHIO pHCKAa Ha OOBEKTaX, pAacloJIOKEHHBIX Ha TEPPUTOPUSIX C BBICOKOW OIOI3HEBOU
OTACHOCTHIO, CBSI3AHHBIX C TIPOBEICHUEM OTMACIBHBIX pa0OT HAMpaBIeHHBIX HAa 3allUTy OT
BO3JICUCTBUSL «IIOJI TIOBPEXKICHUM W pa3pylIeHHiD», BBI3BAHHBIX HETaTWBHBIM COOBITHEM, Ha
yYMEHBIIIEHUE TIOTEHIIMAILHO - BO3MOKHOTO yIIIep0a ¥ TOMY MoJJ00HOE.

Crnenyer OTMETUTH, YTO HOPMATHBHO-TIPABOBBIE M aMUHHCTPATUBHBIE MEPbI YIPaBICHUS
prCKaMH Ha OOBEKTaX, PACIONIOKEHHBIX Ha TEPPUTOPHSAX C BBICOKOH OMOJI3HEBOM OMACHOCTHIO B
obmeM cimydae (HOpMHUPYIOT KOMIUIEKC OrpaHUYCHHM, Oe3yCIIOBHBIX OOSI3aHHOCTEH ISl pa3IMIHBIX
YYaCTHUKOB 3TOW JEATETBHOCTH, OrPaHHMYMBAIOT PAMKH MX BO3MOXKHOTO TOBEICHHS B COIMAIBLHO-
SKOHOMHYECKON cucteMe. D(PHEeKTHBHOCT e AEATETBHOCTH IO YIPABICHHIO PUCKaMH B STHX
paMKax OmpenernsieTcss TPaBIIBHOCTHIO BBIOOpA CHCTEMBI JIOIMYCTHMBIX MEp, PAIMOHATLHBIM
WCTIONIb30BAaHUEM TIPH UX PEATU3AIMU UMEIOLTUXCS SKOHOMUYECKUX U MaTEpUAIIbHBIX PECYPCOB.

Ilpu pa3paboTke TEPPUTOPHATBHBIX, HWHKCHEPHO-TEXHMYECKUX H  HKOHOMHUYECKUX
HOPMAaTHUBHO-TIPABOBBIX AKTOB W HCIOJB30BAaHUM AJMUHHUCTPATUBHBIX PBIYATOB PEryIHUPOBAHUS
VIIpaBICHUS PHCKaMH Ha OOBEKTaX, PACMOJIOKEHHBIX HAa TEPPUTOPHSX C BBICOKOH OMON3HEBOM
OTACHOCTHIO B 3HAYMTENILHOM OOJBIIMHCTBE CITy4YaeB MPUHUMAIOTCS BO BHUMAaHHE 3KOHOMUYECKHE
pesynbTathl. Ecnmi HOpMaTHWBHO-TIpaBoBasi 0a3za W aAMUHWCTpATHUBHAs 0Oa3a MEIIAlOT TMPUHSATHIO
AKOHOMHYECKH 3(P(HEKTUBHBIX PELICHUH, TO OHH, KaK MPaBWIO, MOAUMDUIMPYIOTCS, MEHSIOTCS IO
Mepe HAKOIUICHWsSI OmbITa yrpaBieHus. OmHako B KOHKPETHBIX YCIOBHSX OpraH YIpaBJICHWS,
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pazpalarbiBasi pelieHuss B cdepe yNpaBlIeHUs pHCKAMHM Ha OOBEKTAX, PACMOJIOKEHHBIX Ha
TEPPUTOPHAX C BBICOKOH OIOJI3HEBOM OIACHOCTBIO, BCErJa HAXOAWUTCS B PAMKaX OIPENENICHHBIX
HOPMaTHBHO-IIPABOBBIX, aIMUHUCTPATUBHBIX U DKOJIOTMYECKUX OrPaHUYEHHM, KOTOPBIE OH HApyIIATh
He nomkeH. M 3pQeKkTMBHOCTh NMPUHUMAEMbIX MM PpEIICHHH IO CHIDKEHHIO PHUCKA 3aBHCHUT OT
HKOHOMHUYECKONH OOOCHOBAHHOCTH BBIOMPAEMON CHUCTEMBI MEp YIpPaBIEHUS C YYETOM 3THX
OrpaHUYCHU M.

COBOKYITHOCTh TEXHMYECKHX MEp BO3/IEHCTBUS Ha PUCK HAa OOBEKTaX, PACIOIOKEHHBIX Ha
TEPPUTOPUSIX C BHICOKOW OIOJI3HEBOI ONMACHOCTBIO, ONPEJIEIISIET IPOCTPAHCTBO BOSMOYKHBIX PELLECHUI,
KOTOpPbIE MOT'YT OBITh PEaJbHO PEATM30BAHbI B KaXKIOW KOHKPETHOM cuTyalruu. VX cocTaB CBs3aH C
JIOCTYITHBIM YpPOBHEM HayYHO-TEXHMYECKOIO pa3BUTHs OOIECTBA IOCKOJbKY B YCIOBHSAX PbIHKA
HEOOXOAMMbIE TEXHMKA M TEXHOJOIMHM MOTYT OBbITh HPHOOPETEHbl NPAKTHYECKH 0€3 BCIKUX
OrPaHUYECHUH [IPY HATMYMH (PUHAHCOBBIX BO3MOKHOCTEH.

JUo1s1 IpaKTUKY pUCK—aHAJIN3a YPE3BBIYAHO Ba)KHOE 3HAYEHUE MMEET IPUHLMIT MHTEIPaJIbHOM
OLICHKH OMACHOCTEH, COTJIACHO KOTOPOMY YIIPABICHHME PUCKAMU Ha OOBEKTAX, PACIOJIOKEHHBIX HA
TEPPUTOPUSIX C BBICOKOH OIOJI3HEBOM OMAaCHOCTBIO IOJDKHO KOMIUIEKCHO pacCMATpUBATh BECH CIIEKTP
COOBITHI U OOYCIJIOBIEHHBIX UMU PUCKOB MPH Pa3pabOTKe YNpaBiIeHUYECKUX pelleHuil. Jleno B Tom,
YTO HEraTWBHbIE COOBITHS, BBI3bIBAIOIIME YIIEpO, M caMu YIIEpObl B pealbHOM >KU3HU MOTYT OBITH
B3aMMOCBSI3aHBI MEXKITy COOOM.

C ToukM 3peHus] TEOPUU M TPAKTUKU OLCHKHM PUCKOB HAa OOBEKTaX, PACIOJIOKEHHBIX Ha
TEPPUTOPUSIX C BBICOKOM OIMOJI3HEBOW OMACHOCTHIO HanOojiee NMpOoCcTasi CUTyallus CKJIabIBaeTCs TpH
PAacCMOTPEHHHU TEePEeYHs] HEraTUBHBIX HE3aBHCHMBIX COOBITHI. B 3TOM citydae MHTErpaibHbIA pUCK

R MOKET OBITh TIPEICTABICH KakK MpOCTas apu(MeTHdeckas CyMMa PHCKOB OT KaXIOro

UHmM

HETAaTUBHOI'O CO6BITI/IH:
RuHm = Z Ri ’ (9)

rae R; - prck oT | —T0 HeraTMBHOTO COOBITHSL

[lpy HamMYMU B3aMMOCBSI3aHHBIX PHCKOB HAa OOBEKTAX, PACIHOJIOKEHHBIX HAa TEPPUTOPHUAX C
BBICOKOW OTIOJI3BHEBOM OMACHOCTBIO BbIpakeHHE (9) HE TMOAXOAWUT ISl OICHKHA BEJTMYUHBI
MHTETPAJIbHOTO pUCKA. B ompemeneHHBbIX cUTyarsx 3TO 00YycHIOBIEHO 3((heKTaMu MOTJIOIEeHHUs
puckoB. [loaToMy U1l OLIEHKH BENMYMHBI MHTErPATBHOTO PUCKA CIEMYET UCIONB30BaTh (hopmyity
00BEMHEHNS PHCKOB PA3IMYHBIX HETATUBHBIX COOBITHI:

R.. =R . (10)

rac U - IPCACTaBIICT co0oif OoIepanunro 06’beZLI/IHeHI/IH MHOKCCTB.

B ciyyae HemepecekaroIMxcsi pUCKOB Ha OOBEKTaX, PACHONIOXKEHHBIX HAa TEPPUTOPUSIX C
BBICOKOH OTIOJI3HEBOM OMACHOCTHIO BhIpaykeHHUE (10) SKBUBaIEHTHO BBIpakeHUIO (9).

3amMeTHM, YTO MPOCTOTA WIM CIOKHOCTH (DPOPMYJIBI OLIGHKH MHTETPajIbHOTO pHCKa Ha
00BEKTAX, PACHIOJIOKEHHBIX Ha TEPPUTOPHAX C BBICOKOH OIOI3HEBON OIIACHOCTHIO, ABTOMAaTUUECKH HE
NIEPEHOCUTCSl Ha yIpaBlieHdeckue penieHus. Hampumep, Belpaxkenue (9) HHMKOMM 00pasoMm He
O3HAa4yaeT, 4YTO YIPABICHUE MHTEIPAIbHBIM PHCKOM B KaKIOM TAKOM ClIydae CBOAMTCS K
COBOKYIIHOCTU MEp IO YNPABJICHUIO KaKIbIM M3 HHUX. JTO CBA3aHO C TE€M, YTO YacTO MEpbI IO
CHIDKCHUIO pHCKa HAa OOBEKTAX, pACIONOKEHHBIX HA TEPPUTOPHAX C BBICOKOH OMNOI3HEBOM
OIIACHOCTBIO HAIPABIICHbI HAa OJIOKUPOBAHUE OCHOBHOT'O MCTOYHMKA OITACHOCTH.

Vuer npuHIMNA HMHTErpabHOM OLEHKH ONACHOCTU MpU pa3pabOTKe YHpaBIEHUECKUX
MEpOIPUATHI TI0 CHM)KCHHIO PUCKAa Ha OOBEKTaX, PACHOJIOKEHHBIX HAa TEPPUTOPUSIX C BBICOKOM
OIOJI3HEBOM OMNACHOCTBIO Ha MPAKTUKE MOXKET 3HAUYUTEIILHO YCIIOAKHHUTD PELLIEHNE 33/1a4H, BHIBECTH €€
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32 paMK{ TpPaJUIMOHHBIX 33]a4 ONTHMH3AIMK HAa MaKkCUMyM S(QEKTUBHOCTH TPH 3adaHHBIX
orpaHuueHUsX. BerencTBue 3Toro B MPaKTHYECKUX HCCIIEIOBAHMAX YHPABIAIONIME PEIICHUS 4acTo
MOTYT OBIT IOJIy4€HBI HA OCHOBE METO/IOB, HAIIPUMEP, IMHTAIMOHHOTO MOJICITMPOBAHHSI.

DT0 TO3BOJIIET PACCMOTPETh MHOXKECTBO PA3NMYHBIX BapHAHTOB CLICHAPHEB Pa3BUTHUS
TIOCJIC/ICTBUI HEraTHBHBIX COOBITHI Ha OOBEKTAX, PACIOJIOKECHHBIX HA TEPPUTOPUSIX C BBICOKOH
OTOJI3HEBOM OIMACHOCTBIO C YYETOM BEPOSITHOCTH KAXIOrO, COMOCTaBUTh UX MEXKIy CO00H IO
MOCJIC/ICTBHSIM, CIIOHOCTH M 3(P(EKTHBHOCTH HCIOJB30BAHKUS METOJOB CHIDKCHHS PHCKA JUIS
Kak710ro u3 HuX. Ha 0CHOBE Takoro cormocTaBieHus: OOBIMHO BEIONpAETCsl HanboIee «panoHaIbHAD)
CHCTEMA Mep MO CHIKEHHIO PUCKA.

Criemyer OTMETUTD, YTO OOIIME MOAXO/BI K ONpeeNieHHI0 Y(PHEKTUBHOCTH JIFOOBIX 3aIIUTHBIX
MEpPONPHATHAI MaJI0 PAa3NIUYaloTCs B Pa3HbIX BHAAX >KM3HEAEATEIbHOCTH. Bce OoHM Tak mimm mHave
NPEeNIoNaraloT CpaBHEHUE, corocTaBieHue pe3yibraroB (W), OOCTUTHYTBIX MpU  [OMOILIU
paccMaTprBaeMOro Habopa MEPOIIPHUSATHIA ¢ 3aTpaTtamMu Ha HUX (Z).

[Ipn M3BECTHBIX 3HAYEHMSIX CTOMMOCTHBIX TOKa3aTeNe pe3ysbTaToB M 3aTpaT abCOIIOTHAsS
BeNTMUYMHA dPQeKTa OT BHEAPEHUS 3ALIUTHBIX WHKEHEPHBIX MEPONPUATHI MO CHIDKEHHIO pHCKa Ha
OOBEKTaxX, PACIONIOKEHHBIX HA TEPPUTOPUSX C BBICOKOH OIOJ3HEBOW OMACHOCTBHIO MOXKET OBITH
OIpeIeNIeHa COTTIacHo CleAyroLel popmye:

E(Z,T):W—Z:i Zk“wit—zn“zit , (11)

t=1 \_i=1l
rae 7'— obmiee BpeMs SKCINTyaTalliy IPeANpPHATHS, 3aI0XKeHHOe B poekte; W, — pesyibTar o i —My
HATPABIICHHIO B IEpHOA t; Z ;; — 3aTpaThl 10 j-My HaIpPABICHHIO B IEPHOL L.

VuuThIBas, 4TO PE3yJIbTAThl OT BHEAPCHUSI 3aIIUTHBIX MEPOIPUSTHI B CIydae YUCTHIX PHCKOB
NPOSIBISIOTCS. B BHJIE CHIDKEHUSI MATEMAaTHYECKHX OXKHIaHKH yIepOoB, Beipakenue (11) MokeT ObITh
HpeI[CTaBJIeHO B CJ‘ICI[}’IOHICM BHUIC:

T k n
E(Z7T):Z Z[Xit_xil(z)]_zzjt ) (12)
t=1 | i=1 -1

rae X

it — CpeIHUI ypOBEeHb yiepOa, IMEBIIEro MECTO B IIepHo/ t, 10 BHEAPEHHS PUCKOCHIKAFOIINX

3aIUTHBIX MEPONPUATUN Ha HpEeAIpUsITUH; Xit(Z) — CpeIHMH YpOBEHb yIIepOa, OIpeesICHHbIN
TIOCTIE BHEJPEHUSI PHCKOCHIDKAIOIIETO 3aIIUTHOTO MEPONPHUATHS Ha O0BEKTaX, pacrlosIOKEHHBIX Ha
TEPPUTOPHSX C BHICOKOM OMOI3HEBOM OMACHOCTHIO.
Ilokazareins
T kK n
1(ZT)=>> X +>Z, | (13)
t=1 \_i=1 j=1
NPEJICTAaBIseT COOOM CyMMapHYIO BEJIMYMHY U3JEpKEK VIPaBI€HHS PHUCKOM Ha OOBEKTaXx,
PACIIOJIOKEHHBIX Ha TEPPUTOPHUSIX C BBICOKOHM OIOJI3HEBOM OMACHOCTBIO IPHU BHEAPEHWU KOMILIEKCA
YIPABJISAIOLUIMX MEPONPHUATHIA Z.
B cnywae mnpumeHeHMs CHEKYJISTUBHBIX pPHCKOB Ha OOBEKTaX, pPaclOJOKEHHBIX Ha
TEPPUTOPUSIX C BBICOKOM OIMOJ3HEBOM OMAacHOCTHIO BbIpakeHue (11) mid oueHkH 3¢p¢PEeKTUBHOCTH
MEpPOIPHUATHI MOXKET OBITh UCTIOIB30BAHO CJIETYIOIEE COOTHOIICHHUE:

E(z,w{;[ﬁt(z)—ﬁt], (14)

pHCKa, He 00s13aTEeNBHO CBSI3aHHBIX C ero cHikeHuneM; 11, - cpenreokumaemast mpuOBLUTH B OTCYTCTBUH

3THX MEP.
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B oOmem ciyqae okugaemasi NMpuObLIb JIOJDKHA OLIEHMBATHCS C YYETOM pacHpereieHUs
BEPOSITHOCTH BO3MOJKHBIX METOJIOB JEATEIBHOCTH OOBEKTa, PACIIOJIOKEHHOT0 HAa TEPPUTOPUU C
BBICOKOM OIOJI3HEBOM OIIACHOCTb, PHUCKA IOTEPb OT HEraTUBHBIX COOBITUH M 3aTpaT Ha
OCYILECTBICHHE MEPOIPUATHIA 10 YIIPABICHUIO PUCKAMU:

I, =E<Z)—Rt(2)—§zjt | (15)

rae E(Z) - OKMJ]aeMas BeJIMYMHA J10X0/a B rofy i, mpu BbIOOpE CTpaTeruu yHpaBieHUsI PUCKaMHU,
Xapakrepusyercs Habopom sarpar Z; j=12,3..,n R, (Z) - YpOBEHb pHCKa Ha OOBEKTE,
PAacIIONIOKEHHOM Ha TEPPUTOPUH C BBICOKOH OIOJI3HEBOW OIMACHOCTHIO B TOMy {, OLIEHMBAaEMBIN MO
CpEIHEOXKUIaeMO BeJTMUIMHE yiepoa.

AHaAJIOTHYHBIM 00pa3oM OMpeNeNsieTcss U MPUObLUTh B OTCYTCTBUHM Meponpusithii Z. B peanbHO#
cutyaryu nokasatenu 1, u 11, (Z) MOTYT MEHSTBCS. MECTAMH, HATIPUMED, B TEX CIydasX, KOraa Jyis

O0BEKTa, PACTIONOKEHHOTO HAa TEPPUTOPUU C BHICOKOW OIOJ3HEBOW  OMACHOCTHIO CO3HATEIBHO
BbIOUpaeTcs: 6oJiee PUCKOBAHHOE PEILICHUE B HAJIEXKIE MOTYYUTh OOJIBIIYIO TPUOBLIb, OTKA3bIBASCH B
CBSI3U C ATUM OT OCYILIECTBIICHHSI H3BECTHBIX 3AIUTHBIX MEPOIIPUSITHA.

B kagectBe Mepbl 3(P(HEeKTUBHOCTH MOXET OBbITh HCIIONB30BaH OTHOCHTEJBHBIM IOKa3aTeNlb
CHIDKCHUSI PHCKa aBapHid WITH KaTacTpod Ha 00BEKTax, PACIIOIOKEHHBIX HA TEPPUTOPHSIX C BBICOKOM
OIOJI3HEBOM ONACHOCTBIO HA €AMHMITY CTOMMOCTH 3aTpaT Ha MEPOIPUATHS 10 €r0 CHUYKEHHIO

R R 2R
z >z

rac Rl - IIOKa3aTCJIb pUCKa Ha IMPEANPUATANA 1O BHEAPCHUA 3allIUTHBIX MepOHpI/ISITI/II\/'I;

E(R/Z)= , (16)

R(Z )- mokasarenb prcka Ha MIPEIPHSTHE TIOCTIE BHEAPEHHS 3AIITHBIX MEPOIIPUATHIA;
Z — CTOMMOCTb 3aIlIUTHBIX MEPOIPHUSATUH IT0 CHIDKSHHUIO PHCKa HA NPEIPUATUL;
R, R (Z ), Z, - 3Ha4CHUs pacCMATPUBAEMBIX I0Ka3aTeneil B neprox t.

B ocHoBe Beipakenusi (16) paccMaTpUBAarOTCs TMOKa3aTeNld KaK WHIMBUIYAILHOTO, TaK U
COIMAIGHOTO PHICKAa Ha OOBEKTE, PACIOJIOKCHHOM Ha TEPPUTOPHH C BBICOKOH OIOJIBHCBOM H
00BaJIGHOU OIMACHOCTEIO.

BbIBOIDI.

1. B kayecTBe KOJMYECTBEHHOM MeEphl pPHCKA WCIOIb30BaH I0OKa3aTeilb, OJHOBPEMEHHO
YUYHUTHIBAIOIINKN JIBE XapaKTEPUCTHKU OIOJI3HA: 1) BEpOSATHOCTh HACTYILICHHUS OIION3HSA; 2)
BEITMYHHY MPUIHHIEMOT0 OTIOJI3HEM yIIepoa;

2. BepostHocTh mosydeHHs yiiepba OT OIOJI3HS OMpEesseTcsi KaK YCJIOBHAs BEPOSTHOCTD,
3aBHUCSIIAs OT BEPOSTHOCTH HACTYIUICHUS HEOJIAronmpHATHOTO COOBITHS W BEPOSTHOCTH
MOJTy4YeHUs yIiepOa OT OIMOJI3HS, BEI3BAHHOTO 3TUM COOBITHEM;

3. [puBoguTcs rpadudeckas METOIUKA COTIOCTABJICHUS TIOJIXOIOB B ONPECIICHUN MapaMeTPOB
pHUCKa OTIOJI3HS TMPHU MPEAYCMOTPEHUN M HEMPEAYCMOTPEHUH 3alMTHBIX MeponpusThid. Jls
OLICHKA BEJIMYMHBI WHTETPAJIBHOIO pPHCKA WCIIONH30BAHO YCIIOBHE OOBEAMHEHUS PHCKOB
Pa3IMYHBIX HETaTHBHBIX COOBITH;

4. Tlpy U3BECTHBIX 3HAYCHUSIX CTOMMOCTHBIX MOKA3aTeNieii pe3ysIbTaToB U 3aTpaT MmoydeHa (hopmyiia
JUIL Onpe/ieieHUs] aOCOMMOTHOM BeMMUYUHBI A(GQEeKTa OT BHEAPEHHS 3aIlUTHBIX WHXKEHEPHBIX
MEPOTPHUATHI TI0 CHMYKEHUIO PUCKA HA OOBEKTaX, PACHOIOKEHHBIX Ha TEPPUTOPHUSIX C BBICOKOM
OIOJI3HEBOI OMACHOCTHIO,
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5. B kauectBe Mepbl 3(P(HEKTUBHOCTH HMCHOJIb30BaH OTHOCUTENIBHBINA MOKA3aTellb CHXKEHUSI PUCKA
aBapuil WM KaTacTpod Ha OOBEKTAX, PACIIONOKEHHBIX HA TEPPUTOPHAX C BBICOKOM OIOJI3HEBOU
OIIACHOCTBIO HA €IMHUILy CTOMMOCTH 3aTpaT Ha MEPONPHATHS 10 €r0 CHUKEHUIO.
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UOT 691.7

PERLIT, VERMIKULIT OSASINDA ISTILIK iZOLYASIYA
MATERIALLARININ FiZiKi- MEXANIKi XASSOLORININ TODQIiQi

elmi isci Qarayeva N.V. Azorbaycan Insaat va Memarliq Elmi Tadgiqat Institutu,
ORCID [D-0009-0001-8333-6823

UCCJIEJJOBAHUE ®U3NKO-MEXAHUYECKHAX CBOMCTB TEIUIOU3OJAIMOHHBIX
MATEPHAJIOB HA OCHOBE IIEPJINTA U BEPMUKYJIUTA
Hayunvii compyornux Iapaesa H.B. Azepbatioscanckuti HUH Cmpoumenvcmea u Apxumexmypuol

INVESTIGATION OF THE PHYSICAL AND MECHANICAL PROPERTIES OF THERMAL
INSULATION MATERIALS BASED ON PERLITE AND VERMICULITE
Garayeva N.V. Azerbaijan Scientific Research Institute of Construction and Architecture

Xiilasa: Mogaloda perlit vo vermikulitin istilik izolyasiya materiallart kimi xisusiyyatlori,
totbiq sahalari va tstinliklori arasdirilmisdir. Perlit vulkanik mansali, masamali material olub,
yiiksok temperaturda genislonmo qabiliyyati sayasindo yiingil vo effektiv istilik izolyasiya
materiali kimi istifado olunur. Vermikulit iso layli qurulusu vs istilik tesirine moruz galdiqda
genislonmo xisusiyyati ilo forglonir, bu da onu yangina davamli vo yiiksok somarali izolyasiya
materiali kimi 6n plana ¢ixarir. Arasdirmada bu materiallarin istilik kegiriciliyi, masamoalilik,
yangina davamliliq vo ekoloji dayanigliqg baximindan miiqayisasi aparilmisdir. Naticalor gostarir
ki, hom perlit, hom da vermikulit yiingiilliyd, yiiksok istilik izolyasiyasi vo davamlilig: sayssinds
tikinti vo sonaye sahalorinds genis tatbig oluna bilor. Magaloads bu materiallarin miixtslif emal
asullart va onlarin istilik izolyasiya xiisusiyyatlorina tasiri do miizakirs edilmisdir.

Acar sozlar: Perlit, vermikulit, istilik izolyasiyasi, yangina davamli materiallar, masamali
materiallar, tikinti izolyasiyasi, ekoloji tomizlik, yiingil izolyasiya materiallari, istilik
kegiriciliyi, sonaye totbiglori.

AHHOTa].[I/Iﬂ: B cratbe HUCCICAYIOTCA CBOfICTBa, o0iactu IMPUMCHCHUA U TIPCUMYHICCTBA
NepjanTa 1 BEPpMUKYJIUTA B KAYCCTBE TCIINIOU30JIINUOHHBIX MATCPUAIIOB. HepJ’II/IT — 3TO HOpI/ICTHﬁ
MaTepurall BYJKAaHHYCCKOI'O IMMPOUCXOXKICHUA, KOTOpBII;'I 06naﬂaeT CIOCOOHOCTBIO K PacInpCHUIO
IpU BBICOKUX TEMIEpaTypax, Ojarofaps 4eMy HCHOJb3yeTCsl KakK JIeTKUd U 3()PexTUBHBIN
TETUIOU30JISIHMOHHBIA  MaTepuall. BepMHKyIuT, B CBOIO O4YEpEdb, OTIUYACTCS CIIOUCTOU
CTPYKTYpOil M CHOCOOHOCTBIO K PACIIMPEHHUIO IO/ BO3ACUCTBHEM TeIia, YTO JENaeT €ro
OTHECTOMKUM | BBICOKOS(I)(beKTI/IBHBIM HU30JLIOUOHHBIM ~ MAaTCpHUAJIOM. B HCCIICJO0BaHUHU
IIPOBEJICHO CPaBHEHUE JTUX MaTEepHAJIIOB C TOYKH 3PEHUS TEIUIONPOBOIHOCTH, IIOPUCTOCTH,
OTHECTOMKOCTH M 3KOJIOTUYECKON YCTOMUYUBOCTH. Pe3ysIbTaThl MOKA3bIBAIOT, YTO KAK MEPIIUT, TAK
U BCPMHUKYJIUT 6ﬂar0)1ap51 cBoeit JICTKOCTH, BBEICOKOH TCINION30JISIUU U JOJITOBECYHOCTU HAXOAAT
[IMPOKOE MPHUMEHEHHE B CTPOUTENICTBE W MPOMBIIUIEHHOCTH. B cTaTthe Takke oOCyXIaroTcs
pa3siindHbIC METOAbL O6pa6OTKI/I 9TUX MATCPHUAIIOB U HUX BJIIMAHUC Ha TCIUIOU3OJJIALUOHHBIC
CBOIICTBA.

KaoueBble cjoBa: NEpanT, BCPMHUKYIIUT, TCIIJIOU3O0JIALMUA, OTHECTOUKHE MaTcpualbl,
IIOPHUCTHIC MaTcpuraibl, CTPOUTCIIbHAA n30A0us, JKOJIOTN4YeCKada qucrToTa, JICTKHUEC
HU30JIAIUOHHBIC MAaTCPUAJIbI, TCTIJIOIIPOBOAHOCTD, TPOMBINIJICHHBIC IIPUMCHCHUS.
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Summary: The article examines the properties, applications, and advantages of perlite and
vermiculite as thermal insulation materials. Perlite is a porous material of volcanic origin that
expands at high temperatures, making it a lightweight and effective thermal insulation material.
Vermiculite, on the other hand, has a layered structure and expands when exposed to heat, which
makes it a fire-resistant and highly efficient insulation material. The study compares these
materials in terms of thermal conductivity, porosity, fire resistance, and environmental
sustainability. The results show that both perlite and vermiculite, due to their lightweight nature,
high thermal insulation properties, and durability, are widely used in construction and industrial
applications. The article also discusses various processing methods of these materials and their
impact on thermal insulation properties.

Key words: perlite, vermiculite, thermal insulation, fire-resistant materials, porous materials,
building insulation, environmental sustainability, lightweight insulation materials, thermal
conductivity, industrial applications.

Istilik izolyasiya materiallar1 ii¢iin nazordo tutulan talablor:

e qurasdirdiqda v istismar etdikdo onun etibarli olmasini tomin edon méhkomlikli olmals;

e onlarin ¢iiriimasine Vo gomirici heyvanlar torafindan tolof edilmasina yol verilmayan
bioloji dayaniqligli olmali;

e maye Vo qazlarin tosirindon dagilmamasini tomin edan kimyavi davamli olmaly;

e material quru va geyri-higroskopik olmalidir.

Vermikulit sliidalarin (das minerallar) asinma mohsuludur. Onu qizdirdiqda kopiir vo ¢ox
nazik lovhaciklors ayrilir ki, bunlarin arasinda hava laylar1 omolo golir. Vermikulit mineral
maddo oldugu {i¢iin temperatura davamliligir yiiksokdir. 1100°C-ys yaxin temperaturlarda
vermikulit ¢ox kovrak olur, arima temperaturu iso 1400°C-ya yaxindir.

Vermikuliti istilik-izolyasiya materiali kimi islotdikdo onu donslori 15 mm-don ¢ox
olmamaq sorti ilo xirdalamaq vo yandirmaq lazimdir. Vermikulitin yandirilmasindan alinan
istilik-izolyasiya materialina zonolit deyilir. Zonolit temperaturu 1100°C-ys qoador olan sonaye
avadanligimin istilik-izolyasiyast tgiin islodilir. Zonolit, qizili rongli donslordon ibarot
materialdir. Quru zonolitin hacm ¢okisi 150 kq/m3-a qodar, 100°C-da istilikkecirmo amsal1 0,090,
300°C-ds 0,14 kkal/m. Nomliyi iso 3%-don ¢ox olmamalidir.

Perlit eyni adli siixurlardan, hamg¢inin obsidian vo basqa siisoyabanzar siixurdan alinir.
Biitiin bu siixurlarin timumi xassasi torkibindo az miqdarda suyun olmasidir. Yiiksokmosamaoli
perlitin alinmasma sobab homin siixurlar1 yandirarkon, onlarin torkibindoki suyun xaric
olmasidir. Perlit yandirilarkon hacmi 20 dofoys kimi artir. Perlitin kdpdiiriilmasi prosesi dord
moarhaladon ibaratdir: slixurun xirdalanmasi, yandirilmasi, yandirtlmis materialin fraksiyalara
ayrilmasi vo qablasdirilmasi. Kopdiiriilmiis perlitin hocm ¢okisi 160-250 kg/m?, mosamoliliyi
86-88%, 0 ciimlodon ag¢iq moasamoalor 5-20%, 100°C temperaturda istilikke¢irmoa omsali 0,052
kkal/m. dor. saat-dir. Kopdiirtilmiis perlit yiliksok qizmais sothlori izolyasiya etmok tigiin istidon vo
sosdon miihafizo edon suvaqlarda va yiingiil betonda doldurucu kimi istifads olunur /1/.
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Istilik izolyasiya materiallarinin ~ keyfiyyatini miioayon edon  xassolor
bunlardir:moesamalillik,  sixliq, mohkomlik, nomlik, suhopma, bioloji dayaniqlgq,
saxtayadavamliliq, odadayaniqliq, temperatura dayaniqlq, istilikkegirma /2/.

Perlit vo vermikulit asasinda istilik izolyasiya materiallarinin xassalori bir ¢ox tadqiqatcilar
torafindon otrafli sokildo Syronilmisdir /3/. Cadvel 1-do Rusiys vo Ukraynada istehsal olunan
materiallarin xiisusiyyatlori tosvir olunmusdur:

Perlit asasinda istilik izolyasiya materiallarinin xiisusiyyatlori Cadval 1.
et Lo Su
TO::;EZ“ r?al:;l; keliililii ; hopmasi Sixilmada Istilik
Materiallar Totbiq sahasi _ _ ¢ y (24 saat | mohkomliyi, | kegiricili
sixligi, sixhigt (quru orzinda) MPa L m
kg/m® kg/m® | halda), Vit > yi.mg
g/sm
Divar, dosoma
Kopdurillmds | vo Grtilylin 75-80 . 0,039 . 0,1 0,38
perlit tokmo
izolyasiyast
Sement-perlitli Xarici divarmn
P olava istilik - 400-600 0,09-0,12 0,4-0,2 0,8-2,5 0,19-0,16

suva . .
a izolyasiyasi

Xarici divarin
perlit vo
Sement-perlitli | gazobetondan
suvaq (rongli) | olava istilik vo
hidroizol-
yasiyast

- 600-800 | 0,12-0,16 | 0,1-0,07 2,5-50 0,14-0,11

Horgii tiglin igi
Yiingil horgil | bos keramika ; 800-1200 | 0,16-0,28 - 5-10 0,16-0,13
moahlulu daslar va perlit

beton bloklar

Siixurlarin ~ kimyavi torkibi cadvel 2-ds, mineroloji torkibi iso cadvel 3-do toqdim
edilmisdir /3/. Aparilan analiz noticosindo miioyyon olunmusdur ki, todqiq olunan perlitin
mineroloji torkibi asason amorf kiitlodon vo 25% kristobalitdon toskil olunmusdur. Homginin 2%
miqdarinda iso Pb2O3-0 do rast golinir. Malumdur ki, perlit vulkanik mansoli siixurdur. O lavanin
sliratlo soyumasi (barklogmasi) naticasinda amala galir va tarkibinin asas hissasi vulkanik siigo -
obsidiandan taskil olunmusdur. Sonradan, yeralt1 sularin tasiri altinda onun namlonmasi bas verir
Vo naticads perlit amalo galir. Perlit yiiksok kopmo qgalibiyyatino malik olan siixurdur. Hoar iki
stixur 900-1000°C-o ¢odar olan temperaturda yanma naticasinds 6z hacmini iyirmi dofoys
godor artirir.

Kopdirilmiis perlit bir sira texniki xiisusiyystlorino gora (yiingiil vo ekoloji cshatdan
tomizdir, insan organizmina heg¢ bir monfi tosiri askar edilmomisdir, yiiksok temperatura
davamlidir, istilik va Sas izolyasiyasini tomin edir) miivaffagiyyatlo tikintids totbiq edilir.

Vermikulitin mineroloji torkibinds vermikulit mineralindan (40%) basqa, hamginin illit
(30%) va ferropirufillit mineralina (20%) da rast goalinir /4/, /5/.
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Stixurlarin kimyavi torkibi (kiitls tizra %-12) Cadval 2
Sﬁzgfun Na,O | K;O | MgO | AlLOs | SiO; | Fe;0s | P2Os SOs CaO | TiO2 | MnO | BaO | Cr,03 | PbyOs Yi
Perlit 1,36 | 7650 | 0,21 | 11,03 | 71,57 | 241 0,58 0,58 1,87 | 0,24 | 0,11 | 0,32 0,07 | 1,921 0,1
Vermikulit | 0,01 | 6,78 | 10,69 | 12,32 | 32,48 | 18,49 0,46 0,76 458 | 385 | 0,19 | 0,87 0,07 0,03 | 6,11
Stixurlarin mineroloji torkibi Cadval 3
. . . (Mg, Fe, Al)3 .
: SiO; SiO; col . ] ) Fe2Sis010'(OH)2 . Amorf
Materialnadt | vorey | (krisobality | spat | LAbSD:Ow0l OHz4H0 | =i fillin) PbsO. it hisso
(vermikulit)
Perlit i o5 5 ) i 2 ) 68
Vermikulit i i i 40 20 i 30 10
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Lo | POF 020628 (Mg, Fe +2, A3 (S, A WOT0{O H 12 42 0722y O 5 A2 03 - Fe2 03 22 Si02 40 H2 O Vermiculte
| PDF 420569 Fe2 +3 54 010( O H )2 Ferripyrophylte.

| PDFO200502K20 3 Mg © - A2 03 248102 12H2 O like
| PDF 411433 Pb3 04 Minium, syn

R R R R
[

a) 2Theta (Coupled TwoTheta/Theta) W1.=1 54059

POF 10832 KA S5 08
| POF 010438 Si
| POF 08.0018 P304 Miium, syn

b) 2Theta (Counled TwoTheta/Theta) WL=1.54059

Sakil 1. Perlit (a) va vermikulit (b) siixurlarimin difraktogrami

Siixurlarin homginin rentgenoqrafik analizi hoayata kegirilmisdir. Alinan difraktoqramlar
sokil 1-da toqdim edilmisdir.

Yiingiil vo ekoloji cohatdon tomiz izolyasiya materiali olan perlit tikinti layihalori {igiin
ohomiyyatli se¢im halina golmisdir. Mogalomizds perlitin no iigiin yiingiil, ekoloji cohatdon
tomiz vo effektiv izolyasiya materiali oldugunu arasdiracagiq.

Perlit, vulkanik siixurlardan olds edilon perlit mineral filizinin qizdirilmasi naticesindo
omala golon yiingiil vo masamsli materialdir. Bu mineral yiiksok temperaturlara moruz qaldiqda
genislonir vo hocmi artir. Bu da onu izolyasiya materiali kimi istifado etmoyo imkan verir. Perlit
insaat sektorunda istifads edilon bir ¢ox izolyasiya materiali ilo miigayisodo olduqca ylingiildiir.
Bu 6zollik dasima vo totbiq etmok moarhalolorindo boyiik iistiinliik qazandirir. Bundan olavo
materialin ylingiilliiyii tikinti strukturuna diison yiikii azaldir vo strukturun davamliligin artirir.

Perlit vulkanik siixurlardan olds edildiyi {igiin ekoloji olaraq tomiz izolyasiya materialidir.
Istehsal prosesindo zororli kimyovi maddolor vo toksinlor istifade edilmir. Bu iso otraf miihito
tosirlori minimuma endirir. Bundan olave istifads edildiyi yerlords enerjiyo qonast etmoklo
karbon izlorini azalda bilir.

Perlit istilik vo sas izolyasiyasinda effektiv bir ¢ixis nlimayis etdirir. Onun mosamali
olmasi istiliyi vo sasi yaxsi izolyasiya edir. Bu xiisusiyyot yasayis yerlorini daha rahat vo sossiz
etmoyo komok edir.
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Perlit izolyasiya materiali kimi divar, dam, dosoma vo ortiik kimi bir ¢ox tikinti totbiqindo
istifads edilo bilor. O, hamg¢inin sonaye obyektlorindo vo kond tasarriifati sektorunda istifado
potensialina malikdir.

Buglinkii giiniimiizdo enerjiya qonaot ¢ox boyiik ohomiyyot kosb edir. Enerji somoraliliyi
hom otraf miihitin qorunmasi, hom do xarcloro gonaot baximindan hor kas {i¢iin vacibdir. Burada
perlit izolyasiyasinin mithim rol oynadigim1 goriiriik. Perlit yiiksok istilik 1zolyasiya
xuisusiyyatlorino malikdir. Bu iso o demokdir ki, binanin daxili hissosini xarici hava soraitindon
gorumaq qabiliyyatino malikdir. Qisda soyuq havani, yayda iso isti havani konarlasdiraraq,
istilik vo soyutma xarclorini azalda bilar. bu iss enerjiys gonaot etmayo komok edir.

Natica

Aparilan todqgiqatlar nsticosindo mineral siixurlarin kimyavi vo mineroloji torkibi
Oyronilmisgdir. Miioyyon edilmisdir ki, perlit siixurunun 68%-1 amorflasmis kiitlodon (stisolosmis
kiitlo-tabii obsidian) vo 25% iso kristallik slisodon (kristoballitdon) ibarstdir. Vermikulut
stixurunun iso 40%-1 vermikulit mineralindan, 30% is9 illitdon, 20% ferropirufillit mineralindan
toskil olunmusdur.

Aparilan todqiqatlar gostormisdir ki, perlit vo vermikulit kdpdiiriilma prosesindo ciddi
struktur doyisikliklorine moruz qalir vo istilik izolyasiya qabiliyyotini ohomiyyatli doracods
artirir. Perlitin yiiksok mosamoliliyi onun istilikke¢irmo omsalini azaltdiraraq effektiv izolyasiya
materiali kimi istifadesine imkan yaradmisdir.

Eyni zamanda, todqiqatlar gostormisdir ki, perlit vo vermikulit istilik izolyasiya
materiallar1 kimi ekoloji cohotdon tomiz, yiiksok temperatur davamliliq gabiliyyatino malikdir.
Xiisusila perlitin 20 dofoys godor hocm artirma qabiliyyati, onun yiiksok istilik izolyasiyasi tolob
olunan saholords istifadosini tomin edir.

Perlit vo vermikulitin tikinti materiallarinda istifadesi binanin energetik effektivliyini
artiraraq istilik vo soyutma xorclorini azaldir. Bundan basqa, sos izolyasiya xassolorino malik
olmalar1 onlara akustik toloblorin vacib oldugu tikinti layihoslorindo genis istifado imkanlar
yaradmisdir.

Bu todqiqat naticalori perlit vo vermikulitin shomiyyetini 6n plana ¢ixararaq, onlarin
siirotlonmis urbanizasiya vo davamli inkisaf kontekstindo istifado potensialini tosdiglomisdir.
Golocokdo bu materiallarin istifado imkanlarinin daha genis Oyronilmesi vo yeni totbiq
saholorinin aragdirilmasi miihiim istiqgamatlordon biri ola bilor.
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V]IK 728.1
CTUJIOBATHOE PEIIEHUE B APXUTEKTYPE COBPEMEHHBIX 3JJAHU

Kanouoamor apxumexmypoi: Canumosa A.T., Azazaoe P.P.
Asepbatioocanckuii Apxumexmypro-Cmpoumenvhvil Ynusepcumem

MUASIR BINALARIN MEMARLIGINDA STILOBAT HOLLI
mem. iizra folsaf> doktorlari: Salimova A.T., Agazada R.R. Azarbaycan Memarliq va Insaat Universiteti

STYLOBATE SOLUTIONS IN THE ARCHITECTURE
OF MODERN BUILDINGS

PhD Salimova A.T., PhD Agazadeh R.R. Azerbaijan University of Architecture and Construction

AHHOTAIUSI: CETOMHS HamOOJee MOMyJSIPHBI MHOTO(QYHKIIMOHATHHBIE KOMIUIEKCH C
UCTIONIb30BAaHUEM «CTHJIO0ATa» B JBOPOBOM IMPOCTPAHCTBE, TJI€ CPEAN MPEHMYIIECTB TaKOTO
pelieHus - oOpa3oBaHHME OTOJHUTEIHLHOTO PEKPEalMOHHOTO HAI3eMHOI0 IMPOCTPAHCTBA.
CTpouTeNnbCcTBO 37JaHWKA Ha CTWI00aTax IIO3BOJIAET PEIIUTh MPOOJIEMBI C HEXBAaTKOM
MapKOBOYHBIX MeCT. PelieHue cTuinoOaTHOM 4YacTH B BUIE MHOTOYPOBHEBOI'O MOAMYMa JAET
BO3MOXKHOCTh ~ CO3JaHUSl ~ MAaKCUMaJIbHO  KOMGMOPTHOM W MHOTO(YHKIIMOHAIHHOU
UHPPACTPYKTYPHI B KHIBIX KOMIUICKCAX, MpeBpallas MPUICTAIONYI0 K JIOMY TEPPUTOPHUIO B
MecTo pekpearuu. CTuio6aT MO3BONSET, Mpexae Bcero, Oonee 3PGEKTUBHO HUCHOIB30BATh
3eMeJbHbIC YYaCTKU U 00ECIIEYUTh COOCTBEHHUKOB KBAPTUP MAPKOBOYHBIMU MECTAMH.

KuroueBble cioBa: cTwioOaTHas 4acTh, JKUJBIE KOMIUIEKCHI, peKpeaius, O3eJICHEHUE,
MapKHHT.

Xiilasa: Hal-hazirda ¢oxfunksiyali komplekslorin hoyat mokanlarinda "stilobat" tisulundan
istifadosinin Ustiinliiklori arasinda olavo yeriistii rekreasiya mokaninin yaranmasi ¢ox
populyardir. Stilobat makani olan evlarin tikintisi parking yerlorinin ¢atismazlig1 problemini hall
etmayo imkan verir. Stilobat hissasinin ¢oxsoviyyali kompozisiya halli soklinde halli yasayis
komplekslorindo on rahat vo ¢oxfunksiyali infrastruktur yaratmaga, evo bitisik orazini istirahot
yering ¢evirmayo imkan verir. Stilobat, ilk ndvbado, torpaq sahslorindon daha somorali istifado
etmaya vo manzil sahiblarini parking yerlori ilo tomin etmoys imkan verir.

Acar sozlar: stilobat hissosi, yasayis komplekslori, rekreasiya, yasillasdirma, parking.

Summary: Today, multifunctional complexes featuring a “podium” in the courtyard space
are among the most popular designs. One of the advantages of such a solution is the creation of
additional recreational above-ground space. Constructing buildings with a podium helps address
parking shortages. Designing the podium as a multi-level compositional solution enables the
creation of a highly comfortable and multifunctional infrastructure in residential complexes,
transforming the adjacent territory into a recreational area. The podium primarily allows for
more efficient land use and provides apartment owners with parking spaces.

Keywords: podium section, residential complexes, recreation, landscaping, parking.

JepuuuT o3eneHEeHHBIX TeppUTOpUii-OocTpas npobieMa Uil BceX KPYHHBIX ropojos. B
COBPEMEHHOM apXUTEKType MOSBUINCH HOBBIE IUIAHUPOBOYHBIE PELLICHHS- BUJIOBbIE TEPPAChl HA
AKCIUTyaTUPYEMBIX KPOBISAX JIOMOB («JI3€H»-Cajibl), MHOTOYpOBHEBBIE IIPOCTPAHCTBA C
JaHamadTHEIM AM3aHOM Ha cTWiIo0aTax M O3eleHeHHeM Ha Kpbimiax. Co3laHue pacTUTENb-
HOT'O TIOKPOBa Ha KpbIIIaX 00eCIeYnBAET MOBBIIICHUE KaueCTBa BO3/yXa, CHUKEHHE TEIIOBOTO
U3Iy4deHHus, 3alUTy OT LIymMa W T.1. bimaromapst cTpouTenbCTBY 3AaHUM Ha cTUiIo0aTe Ha
TEPPUTOPUH TOSABIISAETCS HECKOJIIBKO YPOBHEH 03€NI€HEHMSI.

CeronHsi akTyaJbHO CTPOUTENIBCTBO JKWJIBIX 3JaHUM Ha cTUiI00aTe- MHOTOQYHK-
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MUOHAIBHOW HazeMHOW Tutatdpopme. CTUI00AaT B COBPEMEHHOM CTPOUTEIBCTBE HMEET
HECKOJIbKO TUIAHMPOBOYHBIX pelieHuid. Vcrmonp3oBaHue cTUa00ata IMO3BOJISIET PELIUThH
poOJIeMbl ¢ HEXBATKOW MAPKOBOYHBIX MECT U CHU3MUTH 3aTpaThl HA CTPOUTEIHCTBO MOA3EMHBIX
HapKHUHIOB.

[TonoOHOE KOMIO3MLMOHHOE PELICHHE CIIEAYeT KOHLEMIMU «BEPTHKAJIBHOIO TOPOAA».
CrunobartHasi 4yacTh 3[aHKs TaKXKe MO3BOJISIET BO BPEMsI CHIIBHBIX BETPOB Pa3OMUTh BO3AYIUHBIN
NOTOK M CHM3UTh CWJIy HHUCHAJAIOIIEr0 BETPOBOIO IOTOKAa HA HW)KHEM YPOBHE - TJE
pacrosiaratorcsi IeniexoHble 30HbI, Co3/aBasi ycjaoBUs sl KomdopTa nemexonoB. Haubonee
pacnpocTpaHeHHbII  BUA ~ CTWI00AaTa-3TO  yCTPOMCTBO  OOLIEro  LOKOJBHOTO  3Taxa,
O00BEIMHSAIOIET0 HECKOJIBKO 3/IaHUM, KOTOPBIA wiupe OCHO8HO20 0Ovema, TAE Pa3MELIaoTCs
OOBEKTHl COLMAIBHOW HWHPPACTPYKTYpHl. JpyrumMu cJIOBaMH, CTHIO0AT-TOPU30HTAIBHAS
iatopMa, BBICTyHAIOIIAsl 3a Mpeaebl KOHTypa 3[JaHHUs C OJHOM WJIM HECKOJBKUX CTOPOH,
cocroslias U3 OAHOIO WJIM HECKOJBKMX YPOBHEH. DTO HE HOBOE PELICHHE-HCIIOJIBb30BAaHUE
cTwiiobara B KWIBIX 3JaHUSAX TOIY4YWIO pacmpocTpaHeHue B Havane 1960-x rogoB B
roponax CIIA.

MOXHO MPOCIEIUTh UCIIONB30BaHUE CTUIIO0ATOB B XKIIIoi 3acTpoiike B nepuon CCCP, u,
B TOM uucie, B baky, HaumnHas ¢ 70-x rogoB XXB. B kauecTBe mpumepa MOKHO Ha3BaTh
3acTpoiiky 10 u 16 — 3Ta>kHBIX JOMOB Ha yiuue Y3. 'apxubeiinu B baky.

yauya 3. Taoocubeiinu 6 80-x. ee.

[To3gree, B 90-x romax cTtuiao0aThl B apXuTekType baky Hawamu mpencraBisTh coOOU
o0IMi 1OKONb, OOBEIUHSIONIMNA HECKOJIBKO >KWIBIX KopmycoB. Cruimo0aTsl, 00BEAMHSSA
BBICOTHBIEC 3[IaHMs, CTajdu 0a3McoOM Ui LebIX KBapTajoB. Kak mpaBuio, cTuio0aT 3aHUMAaeT
HECKOJIBKO TMEPBBIX dTaXKEH 3aHUS U MOXKET 0ObEIUHSATh HECKOJIBKO KHIIBIX JOMOB B €IMHBII
KOMIUIEKC CO CBOe MH(pACTpyKTypoid. CTHII00aThl YaCTO BCTPEUAIOTCS B KUJIBIX KOMILIEKCAX
13 OaIIeHHBIX BBICOTHBIX 3aHUM.

i
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JKunoti KOMngeK Twin Towers (Ag Sahar)

CeronHs HanOosee MOMYJISIPHBI MHOTO(YHKIIMOHAIBHBIE KOMIUIEKCHI C MCIIOJIb30BaHHUEM
«ctunobara» B JIBOPOBOM IPOCTPAHCTBE, TIN€ CpPEAM NPEUMYIIECTB TaKOTO pPELICHUs -
oOpa3oBaHME JOMOJHUTEIBHOIO HAI3€MHOTO MHPOCTPAHCTBA M IOJ CTHIOOATOM MApPKUHT.
Buytpennuii aBop, Omaromapsi BBICOKOW IuitaTopme, IpeBpamaercss B 000COOIeHHOE U
YEeIMHEHHOE MPOCTPAHCTBO, KOTOPOE 3aLIMINAET OT MBbUIM U YJIWYHOTO IIyMa (BHEIIHHE 3BYKU
OTPaKalOTCs OT CTEH CTUII00aTa).

B srom cnmydae, cTiimo0aToM Ha3bIBAIOT MPOCTPAHCTBO MEXIy OCHOBAaHHEM 3/aHHS U
IUTUTOW, KOTOpast JIOKHUT HA KOJIOHHAX, IJie CTIIO0AT-0eTOHHAs IUINTA, CTOSIIAS HA KOJIOHHAX,
HEePEKPHIBAONIAs JIBOP MEXAY >KWIBIMH JIOMAaMHd Ha YPOBHE BTOPOTO 3Ta)ka, Ha KOTOPOM
OmaroyctpoeH  OBop  okmiIoro  kKoMmmuiekca.  CTmioOaT — TakkKe BEpXHAA ~— 9acTb
CTYIEHYATOTO IIOKOJIS 3MaHUs WIM OOIIMI IIOKOJBHBIA JTaX, OOBEIUHSIONIMH HECKOJIBKO
3naHni. B ciydae ecnm cTmiiobaT mpencTaBisieT COOOH MHOTOSIPYCHBIM 3JIEMEHT -TUIOIAJKU
YKJIQJIBIBAIOTCS IPYT HAJ APYTOM, B HW)KHEHW YacTH PACHIMPSIOTCS MPU ITOMOIIM CTYIEHYATBIX
ycTynoB. [lo muronaam oHM MOTYT BBIXOAWTH 3a MPEAENbl 3[aHusi 00pa3ys MPOCTOPHBIE 30HBI Ha
kpoiie. Ha BepxHem ypoBHe cTHIO00aTa NpeayCMaTPHBAIOTCS SKCILIyaTHPyeMble KPOBIH -
pa3MeniaTcsi OOIMIECTBEHHBIE PEKpeallMOHHBIE MPOCTPAHCTBA C JIAHTMAQTHBIM JAU3alHOM,
3aKpBITHIE Ul TOCTYIa aBTOTPAHCIOPTA, YTO COOTBECTBYET KOHLECHIHH «IBOp 0€3 MAILMH.
31ech PacIOJIOKEHBI IPOTYJIOYHbIE 30HBI M JICTCKAE WIPOBBIE KOMIUIEKCHI, W CIOPTHBHBIC
rronaaku. [Ipy 3TOM Ha HUKHEM YPOBHE €CTh BO3MOYKHOCTh CO3JJaHHsI IOCTATOYHOT'O KOJTMYECTBA
NapKOBOYHBIX MECT.

CTtuno0atsl MO3BOJISIOT HUBEIHPOBATh HEPOBHOCTHU peiibe(a, CKPBITh Mepernaibl BEICOT Ha
yuactke. [IpoctpaHcTBO cTMiio0aTa MO3BOJISET COCPEIOTOYUTH BCE HEOOXOAMUMBIC IJIEMEHTHI
UHDPACTPYKTYPBI KOMIUIEKCA, CPOPMHPOBATH HEOOXOJMMOE KOJTHIECTBO (DYHKIMOHAIBHBIX 30H
JUIS. TIPUBATHOTO WCIIOJB30BAHUS KHUJIBLIAMH, TAK)KE PEryJIUpPYyeT JOCTYN W3BHE, paclpeneliss
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MOTOKU PE3UACHTOB.
Ctunobar MoxeT OBITh MNPSAMBIM WM KPUBOJIMHEWHBIM, OJHOYPOBHEBBIM  HIIH
MHOTOYPOBHEBBIM.
[To sTaxHOCTH CTUI00ATHI MOXKHO KJIaCCU(PUIIMPOBATH HA TPU TPYTIIbL:
® OJIHO-/IBYXYPOBHEBBIE;
® TpeX-MATHYPOBHEBBIE;
e MHOTOYpOBHEBBIE (6 1 OoJiee ypoBHEMH).
Pekomennyemas BbIcOTa cTWiIOOaTa - HE BbIIe 9 MeETpPOB, HauOolee MPAKTUYHBI
JIBYXypoBHEBbIE. OCOOCHHOCTH KOMITO3UITHOHHON CTPYKTYPHI 3JJaHUH CO CTHIIO0ATOM:
1. EquHnyHOE, OTIEIHHO CTOSIICS 3IaHNUCE;
2.IlapHble BBICOTHBIE 3/1aHUS, UMEIOLIHE OOIIYI0 CTUI00ATHYIO YacTh;

Haprle 8blCOMHbBIE 30AHUS
3.Kommneke u3 Tpex u Oosiee 3MaHWN, MMEIOMIMX OOIIYIO CTHJIOOATHYIO 4acTh, MOXET
MPEJICTABISATh COOOM:
® 3J1aHUs, IOCTPOCHHBIC C UHTEPBAJIOM BJIOJIb JINHUH;
. z z

® 3J1aHUs, IOCTPOEHHBIE C UHTEPBAJIOM I10 MIEPUMETPY KBapTaia, o0pasys >KUiIoi 1BOp.

Crnenyromass  pa3sHOBUIHOCTb COBpeMeHHBIX BBICOTHBIX ~ KOMIUIEKCOB-CTPYKTYPBHI,
NPEJCTABISIONIAE COOOW CIOXKHBIH 00BEM M3 HECKOJBKHX 3JaHHA  (BO3MOXHO U
Pa3HOBBICOTHBIX) 1 MHOTOYPOBHEBOT'O CTHII00ATA, NEPEKPbIBAIOILETO BHYTPEHHUI J1BOD.

BbicoTHbIE YacTh

Kaxnpiii Takoil KoMIiekc, MO CyTH, MpeAcTaBisieT co0O0il OrpoMHbBII MHOTO(YHK-
[MUOHAJILHLIA KOMIUIEKC.

B coBpemMeHHOI apXUTEKType CTHIIO0AT BBITOIHAET HECKOIBKO BaXKHBIX (DYHKIIUIL:

1. pasrpanuueHue OOIIECTBEHHOH W JKHJIOM 4YacTH KpyMHOro komiuiekca. OOBIMHO B
cTuio0aTe IpeaycMaTpuBaeTcs HMHQPAcTpykTypa (OT TapKMHTa [0 pecTOpaHOB), B
IIOCTPOCHHBIX HaJl HUM KOPITyCaX — TOJIBKO KBAPTUPBI.
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2. panMOHAIBHOE UCTIOIH30BAHUE TIPUIOMOBOM TEPPUTOPHH,

3. co3laHue MPUIOMOBON M30JMPOBAHHON OT MAIlIMH TEPPUTOPHH,

4. pa3menieHre OOBEKTOB COLMAIBHON HMHOpacTpyKTypsl. Ha mepBoM ypoBHE BO J1BOpe
pacroyaraeTcsi MapKoBKa, ¢ YJIMYHOH CTOPOHBI — TOPTOBBIC M Jp. YUPEHKACHUS, HA BEpXeM
Spyce — peKpeaiMOHHbIE POCTPAHCTBA, AETCKUE U CTIOPTHBHBIC TUIOMIAKH.

5. o3eneHeHne IKCIUTyaTHPYyEeMON KPOBIHM CTHI00aTa M 3aIIUTa OT aTMOC(HEPHBIX OCAIKOB,

6. CHIKEHHME YpOBHSI BHEILIHETO IIyMa C YJHIIBI (3BYKOBBIE BOJHBI OTPAXKArOTCS OT CTEH
cTHiI00aTa U COXPaHSIOT TUIIMHY B KBapTUPAX);

7. crmocoOCTBYEeT CO3JaHUIO MAPKOBOYHBIX MECT M 3allIMIIACT MAIIUHBI OT OCA/JKOB U
COJHIIA
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TexHoNornuecku cTunodar MPOCKTUPYIOT U BO3BOJAT II0O IMPUHIUITY OKCILTYaTUPYEMOH
HHBEPCHOHHOM KpOBJIH, TIOC HOCJ'IGI[HI/Iﬁ CJIOEM CIIYKHUT THAPOU3OJIALMA. 9KcnnyaTpreMa;I

KPOBJISl CTHI00aTa YCTaHABIMBAETCS Ha BEPXHEM CJIO€ CTHII00AaTa W MCHOJIB3YETCs] B Ka4eCTBE
TUTOINAKY JJISl IPOTYJIOK, OTAbIXA U T.7. MOXeT ObITh M3rOTOBJICHA M3 PAa3UYHBIX MaTEPHAJIOB.
Taxoke CIyX WUT I yIydlIeHUS SHEProd(Pp@eKTUBHOCTU 3JaHUS — IYTEM YIYyYLIEHHS €ro
TEIUIOU3OJISIIIUY U CHUYKEHUS 3aTpaT Ha OTOIJICHHE UM KOHJIUIIMOHUPOBAHHUE BO3IyXa.
Hutepecuo pemienne mapka Cumrane B CtamOyie (2014), Bo3BeaeHHoro Ha cruiobare [1].
[Tapx nmpunogHAT ¢ nomoipio ctuiobata Ha 20 METpoB HajJ ypoBHEM 3emiid. B mapkoBblil
KOMILJIEKC BOIIUIM IUIOLIAIKU JUIS OT/AbIXa, CMOTPOBBIE IUIOIIAKH, TeaTp, caasl. Kpome 3toro,
[OJ] TAKPOM pa3MecTHIIach NMo3eMHast aBTocTosiHKa Ha 1000 MammHOMECT, UMerolIasi BEIXOJ K
aBTOOYCHBIM OCTaHOBKaM, PbIHKY U MeTpo. [IpoeKT oTMeueH riaaBHBIM apXUTEKTYPHBIM MIPHU30M
EC — npemueit Muca Ban aep Pos.

+

2 B r
1-2. Sishane Park. Cmamoyn [1]

—

1-2. Sishane Park. Cmamé6yn [2]


http://www.penoplex.ru/partners/inversionnaya_ekspluatiruemaya_krovlya/?utm_source=archi&utm_medium=article
http://www.penoplex.ru/partners/inversionnaya_ekspluatiruemaya_krovlya/?utm_source=archi&utm_medium=article
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B kauectBe mpumepa MokHO mpuBecT Komiuieke «D-Cube City» (FOsxuas Kopest, Cey,
2011 r.), B KOTOpOM CTHJIOOAT MMEET CIOXKHYI0 OOBEMHO-IIPOCTPAHCTBEHHYIO CTPYKTYpPY M
NEPEMEHHYIO 3TaXXHOCTh OT 6 110 14 3Taxkeil. B MHOro()yHKIIMOHAIEHOM BBICOTHOM KOMILIEKCE
«Hyatt Regency Bocagrande» (KomymOusi, Kapraxena, 2017 r.) ctuno6aT npeacTaBiseT co0oii
12-3TaxkHbIil 00BEM.

B 3manum wmopum bonbmoro Jlormona (apxutektop c3p Hopman ®octep, 2002)
KOHIIETIIHS 3/1aHus pa3padborana kak «model of democracy, accessibility and sustainability» —
MO/JIeJIb, COYETAOMasi OTKPBHITOCTh U JIOCTYIHOCTb Ul TOCETUTENIeH: TaK, B CTHJI00aTe MIPHH
pacroJiaratlotTcsi mpreMHasi, 00Jbion ampurearp, KadeTepuil U BHICTABOYHBIN 3aJl, TJIE MOTYT
MIPOBOJUTHCS PA3JIMYHBIC BHICTABKH. [Ipwm 3TOM, OCOOBI akKIEHT cAelaH Ha BEpPXHEH dYacTu
cTmiiobara — «3eneHoi» Kposie. M ara unesd He Hoa — euie Jle KopOro3be, nmpencrapiss
ApXHUTEKTYpy OYIyIIero, 0OTMeyal caJbl Ha KpbIIIe.

Kunsie 6aman B komruiekce «Arte S Residential Towers Complex» (Manaiizus, [lenanr,
2018 r.) pacmonoxeHsl Ha 6-3Ta)KHOM CcTUIIO0ATE.

\

PRLETE B e
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Mnozoghynkyuonanvuwiil komniaexc «SLAVA». Mockea

Crunobar pacnpocTpaHeH U B COBPEMEHHOM KWIOM cTpoutenbcTBe Poccun. Tak,
HampuMmep, B JKWIOM Komiuiekce «EBpokmacc» Onaromaps 3TOMY YBEITHYEHO KOJIHMYECTBO
NAapKOBOYHBIX MECT, B BEpPXHEH 4YacTH pacrojaraercs OJaroyCTpoeHHash TeppUTOPHS s
nporynok u otasixa [3]. Tepputopust MHOro(yHKIHOHAIBHOTO Komiuiekca SLAVA
paspabotana B coorBecTBUU ¢ KoHmenmueil «Pocket City» (ropoag B kapMane): Ha KpbIIIe
ctuio0ara pAacrojOKEeH TPHUBATHBIM JTBOpP-Ccaa  TUJIOMIAIBIO 7700Mm?, JIBOp pasleneH Ha
(yHKIMOHAJBHBIE 30HBI, KyJa BXOIAT aMmdureaTp, MIIOMIAAKUA JIJS OTAbIXa M UTP JKUTEJEH
komrutekca [3].

Cpenu 3manuii baky moxHO oTmeTuTh komiuieke «Flame Towersy, coctosmmii u3 Tpéx
OamreH Ha ctuiobare, 31anne « Trump Tower» (BeicoToit 130 M) Ha TPEXITAKHOM OCTEKIEHHOM
ctiobate, koMruieke «Azure Business Center» (BbicoToii 115m), cTunobatHast 4acTh KOTOPOTO
00JIMII0BaHa COJTHIIE3AIUTHON HAaBECHON METAITTMUYECKOM PEIIeTKOH.

Cpenu XunbIX KOMIUIEKCOB B baky MO>KHO Ha3BaTh KWiIoW KomIiuiekc «Renessans Palace»
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(Scamanbckuit p-H, yia. Akamemuka 3axuga XamwioBa, 587), Ilmomans asopa 1,5 rexrapa.
JIBOp 3aKphIT [UIs BhE3/a aBTOMOOUIICH

Hannune kak moa3eMHOM (OAHO MApKOBOYHOE MECTO Ha KAXKAYI0 KBApTHPY), TaK H
HA3eMHOM MapKOBKH, a TAKXKe COOTHOIICHHEM MapKOBOYHBIX MECT K KonndecTBy kBaptup (1500
nmoma3eMHbIX W 120 HazemHBIX MmapkoBouHbIX MecT Ha 10847 xBaptupei) Renessans Palace
BbIIENISIETCSl cpelu OOJIbIIMHCTBA JKUJIBIX KOMIUIEKCOB baky. M3 KHIBIX KOMILIEKCOB €O

CTHJIO0ATHOHM 03eJIEHHEHHOW KpoBiel MOXKHO Ha3Bath Huner Towers (XarauHckuii p-H, yi. 2-i
donTan, 1/5) u Blue Residence (mipocr. 8 Hosiopst).
1.

T A A T

Kunou komnaexc: 1,2. Huner Towers. Baku (Xamaunckuii r-n); 3. Blue Residence (prosp. 8 Hos6pst)

Hcnonp3oBanne cTuino0aTOB B JKWIBIX KOMIUIEKCaX B TOPOJCKOM cpele JaeT MHOTO
MPEUMYIIECTB. B COBpEMEHHBIX TOpoJax € BBICOKOM IUIOTHOCTBIO 3aCTPOMKH HUMEIOT MECTO
IKOJIOTHYECKHE TPOOIeMbl, TeQHUINUT OOIIECTBEHHBIX M O3€JIECHEHHBIX MpocTpaHcTB. CeromHs
AKTyaJIbHBIM DPEIIEHHEM CTAaHOBHUTCS «JIBOp Ha cTwioOare». PemeHune cTmimobaTHOW dYacTy B
BHUJIE MHOTOYPOBHEBOI'O KOMIIO3ULIMOHHOTO TMOAMYMa JAaeT BO3MOXHOCTb CO3JaHUs
MaKCHUMallbHO KOM(OPTHON U MHOTO(YHKIIMOHATHHON HHPPACTPYKTYPHI B )KUJIBIX KOMIUIEKCAX,
npeBpalias MpUWIErarnlyo K JOMy TEPPUTOPUIO B MecTo pekpeauuu. Ctuiaobar MO3BOJISET,
npexae Bcero, Oonee 3PQPEKTUBHO HCMOIB30BATh 3EMEJIbHBIE YYaCTKM W 00ECIEeUUTh
COOCTBEHHHKOB KBapTUP MapKOBOYHBIMH MECTaMH.

JluteparypsbI:
1. zinco.ru/sishane-park-sady-na-kryshe-avtostoyanki-v-turcii
landezine.com/wp-content/uploads/2014/11/Sishane_Park-SANALarc-30.jpg
3. office-news.ru/metrium-chislo-proektov-na-stilobate-za-desyat-let-vyroslo-v-chetyre-
raza/fakty/
4. renessanspalace.az/

no



http://renessanspalace.az/
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OCOBEHHOCTHU IMNPOEKTUPOBAHUSI BEHTUJIMPYEMBbBIX ®ACA/10OB
Kano. apx. Canumosa A.T., I'yceinosa C.B.
Asepbatioscanckuti Apxumexmypro-Cmpoumenvhviil YHugepcumem

HAVALANDIRILAN FASADLARIN LAYIHOLONDIRILMOSi XUSUSIYYOTLORI
mem. iizra f.d. Salimova A.T., Hiiseynova S.V. Azarbaycan Memarliq va Insaat Universiteti

DESIGN FEATURES OF VENTILATED FACADES
PhD Salimova A.T., Huseynova S.V . Azerbaijan University of Architecture and Construction

AHHoTanusi: Bompockl NpOeKTUPOBaHUS BEHTHIMPYEMbIX (hacaZoB CEroAHs OCOOEHHO
akTyanbHbl. lIpexxae Bcero, 3TO CBs3aHO ¢ MpoOieMaMu 3HEProdPQGEeKTUBHOCTH 3TaHHM.
ApPXUTEKTYpHO-TJIAHUPOBOYHBIE PEIICHUS JOKHBI MAaKCHUMaJbHO YUUTHIBATh MOJIOKUTEIBHOE
BJIMSIHUE BHEUIHETO KJIMMaTa U MaKCHMaJbHO HEHTPAIN30BbIBATh €T0 HEraTUBHOE BO3JEHCTBUE.
[IpoektupoBanue 3HEpProdPGeKTUBHBIX 31aHUN TpeOyeT KOMIUIEKCHOro moaxona. B mernowm,
METOAMKA MPOSKTUPOBAHUSA HHEProd(PPEeKTUBHBIX 3AaHUN JIOJDKHA OCHOBBIBATHCS HA
CHUCTEMAaTHYECKOM AaHaJIM3€ 3JaHMsl KaK €IMHOW SHEepreTHMYeCKOW CHUCTEMBbI, BKJIIOYas BCE €€
AJIEMEHTBHI, Takke (popMy, OpUEHTAINIO, KOHCTPYKIIUU, CONHLE3AIIUTHBIX YCTPOUCTB, CUCTEMbI
KOHUIIMOHUPOBAHMS U T.[.

KiaroueBble cjioBa: BeHTWIHMpyemble (acaipl; apXUTEKTypa, »HeprocoepexeHue,
IUTAHUPOBOYHOE PEIICHUE.

Xiilasa: Hal-hazirda havalandirilan fasadlarin layihalondirilmasi aktual prioritetlordon
biridir. Bu ilk novbado binalarin daim artan enerji istehlaki vo eloco do enerji qiymatlorinin
artmasi ilo baghdir. Enerji effektli memarliq hallori xarici iglimin miisbat tosirini on yaxsi
sokildo nozoro almali vo onun monfi tosirini miimkiin qodar neytrallasdirmalidir. Enerji effektli
hiindiirmoartabali binalarin layihslondirilmasi miirokkob multifaktorialu massladir vo onun halli
kompleks yanasma tolob edir. Umumiyyotlo, enerji effektli binalarm layiholondirilmosi
metodologiyasi vahid enerji sistemi kimi binanin sistemli tohliline asaslanmalidir vo onun biitiin
elementlori - forma, oriyentasiya, qapali konstruksiyalar, giinosdon qoruyan qurgular,
kondisioner sistemi va s. enetji baximindan bir-birino baglidir.

Acar sozlar: havalandirilan fasadlar; memarliq, enerjiys gonaast, planlasdirma halli.

Summary: The design of ventilated facades is particularly relevant today, primarily due to
the growing emphasis on building energy efficiency. Architectural and planning solutions must
maximize the benefits of the external climate while mitigating its negative effects. Designing
energy-efficient buildings requires an integrated approach. Overall, the methodology for energy-
efficient design should be based on a systematic analysis of the building as a unified energy
system, considering all its components, including form, orientation, structural elements, shading
devices, and climate control systems.

Keywords: ventilated facades, architecture, energy efficiency, planning solutions.

HapyxHble CTEHBI C HCIIOJIB30BAHMEM HABECHBIX (pacaslioB CETOJHS MOJYYUIIH OOJIbIIOe
pacrpocTpaHeHHHME. 3a TIOCJIEJHHE HECKOJbKO JIeT acaabl MEepexHusd 3HauuTelIbHbIe
M3MEHEHHUS U CTaJl BaXXKHEUIIMMH 3JIEMEHTAMH COBPEMEHHOW apXUTEKTYpbl. 13 nexopaTuBHOTO
DJIIEMEHTa KPYMHBIX OOIIECTBEHHBIX COOPYXEeHHH QacaaHblii [Ou3aiiH MpeBpaTuics B
OCHOBOIIOJIATAIOIIYI0 COCTABJISIOUIYIO 3CTETHKH JII000ro 3aanus. Cpeau pa3audHbIX (acagHbIX
CHUCTEM BEHTWIHpyeMble (acaabl CTaHOBATCA Bce Oojee 3HAYUMBIMH B COBPEMEHHOM
CTPOUTENIbHON TMpakTUKe. YCTaHOBKAa BEHTWJIUPYEMBIX (acaloB umeem MHOHMCECHE0
NpeuUMyujecms, C6A3aHHbIX C HOBbIUEHUEM JHEP2oIPGEeKMUBHOCmU, YMO C6A3AHO C UX
aoanmupo8anHOCmbiO K IH00bIM KIUMAMUYECKUM Y CILOBUSM.

[IpoexTrpoBaHue 3aHUI ¢ BEHTWINPYEMBIMH (acaiaMu Ha CETOTHSIIHUMI JIeHb SBISETCS
OJIHMM M3 MPUOPHUTETHBIX HANpaBJICHHUI B cTpouTeiabcTBe. BeHTunupyemolie acaasl - 3TO OJUH
U3 YCIEUHBIX MOAXOJI0B K 3KOJOIMUECKOMY HPOEKTUPOBAHUIO JUISl CHMXKEHUS NOTpeOIeHUS
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SHEPTHUH U YBEITUYCHUIO KU3ZHEHHOTO ITHKIIA.

[IpoextupoBanue >HeprodGPEeKTUBHBIX 3AAHUM - CIOKHAS MHOTO(MAKTOpHAs 3a1ay4a, s
pelieHus: KOTOpo HeOOXO0 MM KOMIUIEKCHBIN MOAX0/. B 11e51oM, MEeTo10710TUs MPOSKTUPOBAHUS
9HEeprod(PPeKTUBHBIX 3JaHUI JOKHA OCHOBBIBATHCS HA CHUCTEMHOM aHalHM3e 3[aHUs Kak
€IMHOM JYHEPreTUYECKOW CHUCTEMBI, BCE JJIEMEHTHl KOTOPOW B3aMMOCBSI3aHbI, B TOM YHCIIE,
00BEMHO-TIPOCTPAHCTBeHHAsA ¢dopMa, OpPUEHTALMS 3[aHUS,  OTpaXkJalol(e KOHCTPYKIUH,
COJTHIIC3AIUTHBIE YCTPOMCTBA, CHCTEMA KIMMATH3AIMKA U T.1. APXUTEKTYPHO-TUIAHUPOBOYHBIC
SHEprocOeperaome peueHusl JO0DKHB HAUTYUYIINM O00pa30oM YYHUTHIBAaTH TMOJOKUTEIBHOE
BO3JICHCTBUE KIMMaTa M MaKCUMalbHO HEHTpaau30BaTh €ro OTpULATENbHOE Bo3zeiicTBue. B
YaCTHOCTH, TMOJJepKaHue KoMdopra KUIWIa B JIETHHE MEpPHOAbl 0€3 3HAYUTEIBHOTO
sHepromnoTpedIeHus Haubojee yaauHo B 3JaHUSAX C Y3KOM IUIAHUPOBKOU (C Y4ETOM CKBO3HOI'O
npoBeTpuBaHusl). Ternodusnueckue cBoicTBa (hacagoB YaCTO SBISIOTCS BaXHBIM (DAKTOPOM,
OTpeENAIOMNM YHEProdH(PEeKTUBHOCTD 3JaHUH.

HaBecHble BeHTHIIMpYeMbIe (acaabl pacIpOCTpAaHWINCh B AzepOaiikaHe CpaBHUTEIHHO
HeZaBHO. B mocneaHee Bpemsi cTaqu BCE 4Yalle HCIOJBb30BaTh HABECHbIE BEHTUJIMPYEMbIE
(acazpl B apXUTEKType OOIECTBEHHBIX 31aHUI U IPU PEKOHCTPYKIIUU OOBEKTOB.

AHanu3upyss MEXKIYHapOJHBIA ONBIT, MOXXHO TOBOPUTH O TOM, YTO TEXHOJOTUHU
BEHTWJIMPYEMbIX (acaJoB UMEIOT JOITUN MyTh dBOMONMU. Kak W3BECTHO, UJesl UCIIOIB30BaHUS
HUPKYJSUUU BO3AyXa IPU MOMOLIM BO3IYIIHOTO 3a30pa UId pa3lielieHus BHYTPEHHEH u
BHEIIHel creH pacnpoctpanwiack B 1920-1930-e rogax B Hopserun u HIBenmu. Ilo3gnee,
TEXHOJOTMM MOHTa)a BEHTHJIMpYEeMOro (acajga moyiydyuiau pacnpoctpaHeHue B ['epmanuu B
50-x rr. XX B. [1, c. 983-984 ]. Ha ceroausimawuii 1eHb B psiae ctpad (Punnsuaus, ['epmanus u
JIp.) HAaKOIUIEH OMBIT IO HUX HCIOJb30BAaHUIO B OOLIECTBEHHBIX, aJMHUHUCTPATUBHBIX U
MPOMBIIUICHHBIX 3[JAHUAX, TAKXKE IPU PEKOHCTPYKIIUHU KHIIBIX IOMOB MAaCCOBOM 3aCTPOMKH.

Cucrema BeHTWIIMpPYEeMOro (acasia — 3TO MHOTOCJIOIHAsT KOHCTPYKIUSI, OCHOBHOI! 11€JIbIO
KOTOPO#l SIBJIIETCS CO3[aHHE TEMIIEPaTypHOTO W 3BYKOHM3OJSIIMOHHOTO Oapbepa MEXIy
BHEIIHEH cpefoil M KanuTadbHBIMU cTeHamu 31aHus. Ha paGory BenTmnupyemoro dacana
OKa3bIBAIOT BIMSHHUE KaK BHEITHUE (DAKTOPHI- COJIHEYHAS] MHCOJIIINS, CKOPOCTh M HAIPaBIICHUE
BETpa, TEMIIEpaTypa Hapy»KHOrO BO3JyXa, TaK U BHYTPEHHHE - TeMIlepaTypa U BIAXHOCTh
BHYTPEHHETO BO3/yXa), TAK)KE, 0COOCHHOCTH KOHCTPYKIIMH- T€OMETPHS BO3AYITHON IPOCIONKH,
matepuan (acama [10, c¢. 1151]. Hamo oTMeTHTh, YTO B pPErHOHaX C KAPKHUM KJIMMATOM
BEHTWJIHPYEeMbIe (pacajibl TIO3BOJISIOT CHU3HUTD BIMSHUS HarpeBa HAPYKHBIX MMOBEPXHOCTEH CTEH
3/1aHUs HA BHYTPEHHUH MUKPOKJIMMAT MOMEIIeHUH. B yCclIoBHAX KapKoro KiiMMara, yTerIuTelb
CTAHOBUTCS TEIUIOM30JSTOPOM, HE JIOMyCKash YpEe3MEpPHOrO HarpeBa CTeH M YXYAIICHHS
KOM(OPTHOCTH MUKPOKJIMMATa BO BHYTPEHHUX MOMEILICHUSX.

CucremMa HaBECHBIX BEHTWJIMPYEMBIX (acagoB MpeACTaBIseT COOOW METATHYSCKHUN
KapKkac, Ha KOTOpBI HAaBEIIMBAETCS yTeIJIeHWe U OOJIMIIOBOYHBIN MaTepuain. HawuGomee
pactpoCTpaHEHHBIM  THIIOM  OOJIMIIOBKM B  TPAXKTAHCKOM  CTPOHUTEILCTBE  SIBISETCS
KepaMOTPaHUT, aTOMOKOMIO3UTHBIE U MeTaulmueckue KacceTbl. OCHOBHOW OCOOEHHOCTHIO
BEHTWJIMPYEMBIX (hacaioB SBISIETCS HAJTUYHe HEOOIbIIOro 3a30pa (oK. 40 cM) Mex Ay HapyKHOU
OONUIIOBKOM (OTIETOYHBIMU MaTepHallaMi) U CTEHOW. TeXHOJOTHYecKH, OCOOEHHOCTh U
3¢ (}HEeKTUBHOCTh CHUCTEMBl COCTOMT B CO3JaHUM LUPKYJSLUU BO3JyXa MEXIy CTCHOH U
JEKOPATUBHO-3AIIMUTHEIM OOJMIIOBOYHBIM CJIOeM. biaromapst 3ToMy 3HAYUTEIBHO YIydIIAIOTCS
AKCILTyaTallMOHHbIE TOKa3aTeIu KOHCTPYKIIHH.

Janaplii  cnoco® BIMsAEeT HA NPOCYHIMBaHUE OO0pa3yrooIIerocs KOHJEHcaTa, YeM
[peOTBpallaeT HaKallJIMBaHUE BJaru Ha CTEHaX, CHUKAET BEPOSATHOCTb Pa3BUTHS CHIPOCTH U
IUIECEHH, CIIOCOOCTBYET MHHUMU3AIMM HETATUBHBIX IOCJEICTBUN OKpPYXAroImel Cpeabl.
Bentunupyembie ¢acaabl, CO30aIOT CTOMKYIO K BO3ACHCTBHIO BJIarM KOHCTPYKILIHIO, HE
pearupymoliyro Ha nepenajabl Temneparyp. Takas cuctema yinydliaeT TeIuio- U 3BYKOU30JISIIHIO,
a TaKKe MPOJIIEBAET CPOK CITY>KOBI HECYIMX KOHCTPYKLHUH.
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Benmunupyemvr cucmemvi. Paznuyue no pacnonoxcenuro npoguneii ¢ noocucmeme [5).  Tabnuya 1.

Buj noacucreMsl Ocobennoctn
TI'opuszonTanbHas Hecymmii npoduis ycraHaBIHBaeTCs] TOPU30HTAIBHO. Vcnomp3yeTcst s
MOJICHCTEeMA YCTAHOBKM  JIETKMX  OOJHMIIOBOYHBIX  MaTrepualoB, TaKUX,  Kak

BEPTUKAIBHBIA METAIIOCAHANHT, TPOQHACTUI, TJIACTUKOBBIN CaliIUHT.
BepruxanbHas noacucrema  IIpoduns ycTaHaBiIMBaeTCsl BEPTHKAJIBHO, KOMIICHCHPYS BEpTHKAJIbHBIC

Harpy3ku. He moaxoaur Ans yCTaHOBKM Ha MHOTO3Ta)KHBIX 3[AaHUSAX, T.K.

yxe Ha BbicoTe 80 M OOKOBBIE BETPOBBIE HArpy3Ku MoryT gocturatb 200

Kr/M?.
BeprukanbHo- Komnencupytoress Bce Harpysku. Iloacucrema mpuroaHa Afasi yCTaHOBKHU
TOPH30HTAJIbHASA Ha 3JaHHS M COOPYXKEHUs JIO00H STa)XHOCTH M ISl WCIIOJIb30BAaHHS
(cMemIaHHas) moAcucTEMA TOHKENBIX BHIOB OOJHMIIOBKH (K IPHMEPY, HATYpaJIbHBIH KaMEHb TOIITIHON
40-50 mm).

Paznuuue no mamepuany kpenesca
Matepuan Ocob0ennocTH

Hanbonee pacnpocTpaHeHa IO NMPUYMHE HAWIYYIIEr0 COYETAaHHS LICHBI U
HecyIel criocoOHocTH. VIMeeT cpaBHUTEILHO KOPOTKHIA CPOK CITYKOBI 110
npuunHe Koppoduu. Cpok CiyXObl MOXET ObITh YBEJIHYEH 3a CYET
TIOPOLIKOBOI OKPACKH.

SIBnsieTcst HanboJIee JOITOBEYHBIM M OXXKapOOE30NacHbIM MaTepPUAIIOM.

OnuHKoBaHHAS CTAJID

Hepmanemmaﬂ CTaJb

ANIOMMHHN MeHee IOJABEpP)KEH KOPPO3UHU, YeM OLMHKOBAHHAS CTalb,
OJHAKO HMMEEeT OOIBIIYI0 CTENEHb TEIUIOBOTO PACIIMPEHUS U HHU3KYIO
Temneparypy IuiaBineHus. [lpu moxape paspymiaercs, 4Tto BeA€T K

Jloporocrosimas. pa3pyIeHuIo ¢acana, " JIOTIOTHUTEIIBHBIM MOBPEXKICHUSAM.
[IporuBoaeiicTBue noxkapam OCYILIECTBIISAETCS c MTOMOILBIO
MPOTUBOMOXKAPHBIX pacceyex.

Paznuuue no mamepuairty ymenjiumenn

OcHoOBHBIE TPYHINBI Marepuan yrenauTesns
BaTHbIE MUHEpalibHasl U 0a3aJIbTOBAs BaTa
9KCTPYAUPOBAHHBIN IEHOIOIUCTUPOI, IIOITUCTUPOIBHBII IEHOIIACT U
JIMCTOBBIE
MICHOIONNYPETaH
HaHOCHMBbIC HAIIBIJICHUEM Ha MMOBEPXHOCTh KOHCTPYKIIUH, Hy)K[lalOHJ,eflCﬂ
NeHHbIe B YTCIUICHUH

B >xapkoM kimMare TEIIO HaKaluIMBaeTCs B KaMepe, CHIKAIOIIEH ero IJIOTHOCTh U 3a
CUET KOHBEKIIMH, MOJHUMAIOIIECH BBEPX - MPU 3TOM B KaMepe €ro MECTO 3aHMMAaEeT CBEKHUI
BO3AyX. ODQdeKT TiIru mnepemeniaeT H30BITOYHOE TEIJIO0 HAapyXKy 3JaHus, TaK YTO JIMIIb
HeOoJIbIIIasE YacTh TEIJIOBOTO IMOTOKA TOTJIOMIAETCS HEMOCPEACTBEHHO 37aHueM. Pasznuuus B
IJIOTHOCTU BO3/AYyXa BBI3BIBAIOT KPYTrOBOM MOTOK, MOHMKAsl TEMIIEPATYpPy BHYTPEHHETO CJIOS U
YMEHbIIIasi KOJMYECTBO TEIIa, MepeaBaeMOro BO BHYTpPEHHEE MpocTpaHcTBO. Hakoner, mo
Mepe TMOBBIMICHUS TEMIIEPaTyphl B BO3JAYIIHOW IOJOCTH JaBICHUE COPAchIBAETCS BBEPX,
co3/1aBasi JICTKMA OpU3 U MHUHHMH3UPYS NPHUTOK TEIUIa, CHIKAs MOTPEOHOCTh B OXJIAKIECHUHU
3aHATOrO MPOCTPAHCTBA.

Ecte mpobnema, cBsi3aHHAas CO CIIOKHOCTBIO OIpPEIEICHUS pPACUYSTHOW BEIMYMHBI
BO3YIIHOTO 3a30pa, TJe HeoOXoIuM y4eT MHOXeCTBa (DaKTOPOB, O0O0ECIICYHBAIOIINX
KauecTBEHHYI0 paloTy BeHTwiIHpyemoro (Qacana. [Ipu pacuere pa3Mepa BEHTHIMPYEMOTO
3a30pa, HEOOXOMMO y4eCTh BETPOBBIC HATPYy3KH, MEPEaibl TEMIIEPATYp, a TAKKE TEXHUUECKHE
napameTpsl 31aHudA. Tak, B cily4ae 4ype3MEpHOW MIMPUHBI BO3AYIIHOTO 3a30pa, PU CHJIE BETpa,
B cucteMe Oyaer co3JaBaThCs MOIIHBIA BO3AYIIHBIA IMOTOK, CHWIKAIONIMH TEIIOBBIC
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XapaKTEPUCTUKN BEHTHIIMPYEMOro Qacaia, 9To MOXKET MPUBECTH K Pa3pyUICHHUIO YTEIUIATEIIS
[4,c.7-11; 3, c.24].

C npyroil CTOpOHBI, IPU HEJOCTATOUHOM BEJIMYMHE 3a30pa, Biara U3 yTEIJIUTENs U CTEHbI
He OyAeT ynajsaTbCs, NpU ITOM MEPEyBIAXKHEHHBIH yTeIUIMTEdb OyAeT pas3pyllaThCs, He
BBITIOJTHSISL CBOIO TIpsiMyto GyHKnmio [4, c. 7-11; 3, c.24].

B 3aBucuMocTH OT THMa 34aHHUsA, €€ HECYLIEro OCTOBAa U (DYHKIIMOHAJIBHOI'O Ha3HAYECHUS
HapyXHbBIX CTEH (hacajpl 31aHUNA MOTYT ObITh: KUPIIUYHBIMU WM KaMEHHBIMU; COOPHBIMH WIIH
MOHOJIUTHBIMH O€TOHHBIMH; IITYKaTYPHBIMHM (TEIUIOU3OJISILIMOHHBIMA  KOMIIO3MLIMOHHBIMU
cucteMaMu C Hapy)XHbIMH  IUTYKaTYpHbIMHU  CJOSMM); HABECHBIMH C  OOJIMLIOBKON;
KepaMorpaHUTOM; (pUOPOLIEMEHTHBIMU MAHENIIMU; METAIIMYECKUMH KacCeTaMH, B TOM YHCIIE:
neppopupoBaHHble (Qacaabl; JUHaAMHUecKUe (KMHeThdeckue) dacaasl; dacaabl Kallto3u; TpEX-
MEpHBIE MaHEJU U Ap.; HABECHbIe, BEHTHJIMPYEMbIC ¢ OOJUIIOBKOM; Ha KpPOHIITEHHAX U3 HepKa-
BEIOILIEH CTaJi, JIMLEBbIM KUPIIUYOM WIH APYTUMU MEJKOIITYYHBIMH MaTepuanaMu M Jip.
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Puc.l. : a) snemenmapnuie pacaowt; b) cmoeuno-puzenvhuvie pacaowi; C) senmunupyemviii pacao;

T T TR

D.

d) ¢pacao, nnan, paspesz omens Dragon (2020).

Cy1iecTBYIOT pa3iU4yHble BUIbl CTPOEHUS CTEKISTHHOW OOJMIIOBKM 3IaHHM, KOTOpHIE
pa3MYaroTCs MEXIy COOON MPUHIIMIIOM MOHTa)Xa U COCTAaBOM MOHTA)KHBIX TPYIIIL:

1. CtoeuHo-pUrenbHbIE CHCTEMBI JAENATCS HA 3aKpbIThie M MOdy3akpbiThie. Hambomnee
pacIpoCTpPaHEHHBIM THIIOM CHUCTEMBI SIBJISIETCSI CTOEUHO-PUTENIbHAs CUCTEMA 3aKpBhITOTO THIIA.
E€ OCHOBHBIMH KOHCTPYKTUBHBIMH 3JE€MEHTAMH SIBISIOTCS TOPHU3OHTAJbHBIE PHUTENH,
BEpTHUKaJIbHbIE CTONKU. OCHOBHAs 4acTh KapKaca HaXOJUTCS BHYTPH CO3/1aBa€MOM OOJIUIIOBKHU.

2. CTpyKTypHBbIE BEHTHJIUPYEMBbIE CTEKIIIHHbIE (acaJbl — TAKUE CUCTEMBI MPECTABISIOT
c000# TerIble KOHCTPYKIIMH, OHA 00pa3yloT €IMHYI0 CTEKJISTHHYIO MTOBEPXHOCTh 0€3 BHIMMBIX
HaKJIaJHBIX JEKOPATUBHBIX MJIaHOK. OCHOBHOE YCJIOBUEM JUIsl JJAHHOM CHUCTEMbI - JKECTKHMH
KapKac 3/1aHusl.

3. IlomyCTpyKTypHBIE CUCTEMBI COCTOSIT U3 CUCTeMBI ocTekieHus. [IpencraBisior coboin
MOIU(UIIMPOBAHHBIE KOHCTPYKLMH, HECYLIUl KapKac KOTOPBIX COCTOUT W3 CTaHJApTHOTO
Ha0opa rOPU30HTAIBHBIX U BEPTUKAIBHBIX MPO(UIEH.

4. KoMOMHHMpOBaHHBIE CHCTEMBI - 3TO BEHTWIMpPYEMBIH ¢acag ¢ CTPYKTYpHO-
JIEKOPATUBHON CHCTEMOI OCTEKJIEHHMs, TI€ KPEIUIEHUE CTEKIJIOMAKETa K pame OCYIIECTBISETCS
MOCPECTBOM LITANMKA, YTO 00eCreYrBaeT BHICOKYIO CKOPOCTh MOHTaXka.

5. @acagHas KapKacHas CUCTEMa- KPEIJIeHHe CUCTEMBbI TPOMCXOUT HA TOTOBBINA CTaTbHON
KapKac, KOTOpBIM 3aKpBIT JEKOPATUBHBIMH MNPOQMISIMH. Takue CUCTeMbl MNPUMEHSIOT MpU
KPYITHOTabapuUTHOM OCTEKJICHHU.

6. KapkacHas cucTema KpbIlI- 3TOT THI (acagoB MPEACTABISIET COO0H  YCHUIICHHYIO
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KOHCTPYKIUIO U3 MPO(UiIeid, KOTOPBIE KPETATCs Ha CYMECTBYIOIINNA METaJUIMYECKHid KapKac,
3aKpBITHIA  JEKOpPaTUBHBIMU  mpodunsmu. TexHUUeckue  XapaKTepUCTHKH  mpodumeit
00ecIeYnBalOT MOHTAX IUIOCKUX Y HAKJIOHHBIX CTCKJISTHHBIX KPBIIIL.

7. CnaiiiepHble CHUCTEMBI — 3Ta KOHCTPYKIUS CBETOMPO3payuHa, OTIUYAETCS BBICOKOU
IIPOYHOCTHIO, U/I€ATILHO POBHOM MOBEPXHOCTHIO M MPUCYTCTBUEM HEBUAMMOIO KapKaca.

[IpuMeHeHre TEXHOIOTUM BEHTHIMPYEMBIX (acaloB MMeEeT KaK MPeuMYyIIecTBa, Tak U
HEJO0CTaTKH.

Cpeny NIpeuMyIECTB CTOUT OTMETHUTD:

® TIPOCTOTAa MOHTa)Ka U PEMOHTA — YCTAaHOBKA MaTEpHUaIOB HE 3aHUMAET MHOTO BPEMEHH,
BO3MOYKHA B JII000€ BpeMsi Tojia, IIPH JIt000# Moroe;

® HKOJIOTHYECKas  0e30IacHOCTh-IIPAKTMYECKM  BCE  MAaTe€pUaIbl  OTIMYAIOTCA
HKOJIOTMYECKOM YUCTOTOM U JJOJIKHBI 00J1a1aTh BBICOKUM YPOBHEM HECTOPAEMOCTH;

e HHEeprod((PeKTUBHOCTH-TEXHOJIIOTUS  BEHTWJIHpPYEeMbIX  (acagoB  obOecrieynBaeT
COXpaHEHHE TEMIEPATypPhbl B COOPYKEHUSIX MPH JTFOOBIX MOTOJHBIX YCIOBUSX, CHUXKAET MOTEPU
TeIla 3UMOW W TeperpeB JeToM. AHalu3upys NpUMEHEHHE (acagHbIX CHCTEM B HKHIIBIX
3IaHUSAX B YMEPEHHOM KIIMMaTe, ObLJIO BBISABICHO, YTO NPAGUIbHAS UZ0IAYUS CMEH MOJcem
cHu3ums nompebenue suepeuu 00 15% [11].

® BJIArOCTOMKOCTh — CTCHA HAJICKHO 3aIUIICHA OT M30BITOYHOM BJIArH,

® TEPMOCTOMKOCTh — MEPEeMa bl TEMIIEPATYP HE BIHSIOT HA 00pa3oBaHUE TPEIINH;

® JI0JTOBEYHOCTH — CPOK IKCILTyaTalliu KOHCTPYKIMI cocTaBinseT A0 50 net;

=
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Puc. 2: 1. snympennuii nomok; 2. 6HewHuti Nomox, 3. cmamudeckuti 6030yulHbill Oygpep;
4. npumounwill 8030yX, 5. GbIMANCHOU 8030YX

1.

HecmoTpss Ha Bce mnpeuMyIIecTBa CUCTEMbI, BEHTWIMPYEMbId (acag umeeT psin
He/0CTaTKoB. B Tom uucie:

1. Yacto wuMeeT MeCTO HECOONIOACHHE TEXHUYECKHX pEUICHHH 10 00ecredyeHuto
no>kapHo# Oe3omacHocTy; Hanpumep, B 2008 roay u B Havane 2009 roga B Poccuu npowu3onuio
HEMaJIO0 CEpbE3HBIX IOXKApOB B 3/IaHUAX, KOTOpbIE ObUIM OOJIMIIOBAHBl BEHTWJINPYEMBIMU
dacagamu. OroHb NPaKTHYECKH YHUYTOXKMJI CHUCTEMbl HAaBECHBIX BEHTWJIMPYEMbIX (hacasos.
Bosropanue Ha 17-M sTake 31-3Ta)XHOTO BBICOTHOTO 3AaHMs Ha yi. baOymkwHa B MockBe
IPUBEJIO K MFHOBEHHOMY DPACIPOCTPAHEHHIO OTHs IO BceMy dacaiy 10 KpOBIM 3JaHus, Ipu
ATOM TOXapHBIE CTOJHYJIHCH C MPOOJIEMON MaJalolMX C ATOM BBICOTHI TOpsAUIUX (hacagHbIX
naHesei; JpyruM nNpuMepoM ONacHOCTH MOXKET CTaTh MOXKap KHUJIOr0 MaccuBa «ATIAHTHUC) BO
Brmagusocroke [4, c.4].

2. Hcrnonp3oBaHME TEIJIONPOBOJHBIX JJIEMEHTOB M, KakK CJEJICTBHE, OOJbIIne
terionorepu. Hago OTMETHTH CKIOHHOCTH KPEMEKHBIX CHUCTEM, @ WMEHHO OLIMHKOBAaHHBIX
KPOHIITEHHOB, K KOPPO3UH, YTO BEAET K MPEXKIEBPEMEHHOMY pa3pylueHuto gacazna [5, c.51];

3. Cuctema HaBECHBIX BEHTUIMPYEMBIX (hacanoB Oosiee s3HEprodpPpexTuBHA, YEM CUCTEMA
3aMKHYTOro (acajga, OJHAKO CYIIECTBYET TEXHOJIOTWYecKas MpobjieMa HaJuyus «MOCTHKOB
X0JI0Jla» B  KOHCTPYKIMHM METaJUIMYECKOro Kapkaca (MeTaJuIMYecKUe KpOHILUTEHHBI,
NpOHM3BIBAIOLIME yTerumTenb), [5, c¢.49]. IlpeHeOpekeHHEe TOUEUYHBIMHU TeMIIEpPaTypHBIMU
MOCTHKAaMH B KpPEMEXHBIX CHCTEMaX BIHUSET HAa 3HAYWTEIBHOE CHIDKCHHE KadyecTBa
TEIUION30JIIMHU (acasa.

B psane cnyuaeB mpoOnemy 3Heprod(p@GeKTUBHOCTH IMOMOTAeT PELIUTh HCIOJIb30BaHHUE
JIBYXCJIOMHOM M30JSIUK: TUIMTHI BTOPOTO (HAPYKHOI'0) CJIOSI YTEIUIUTENS YKIIAAbIBAIOTCA TaKUM
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00pa3oM, 4TOOBI MEPEKPHITh CTHIKK IUTUT MEPBOTrO CIOs. B 3TOM ciydae ymaercs yCTpaHHTh
«MOCTHUKH XO0JI0J1a» U MAaKCUMaJIbHO YMEHBIIUTh MOTEPH TEIlIa B 34aHuu [5, ¢.51].

B [BYXCIOWHBIX KOHCTPYKIMSX TEIUIOM3OJSIUN HAPYXKHBIA CJIOW BBIIOJHACTCS U3
MUHEPATOBATHBIX TUIMT 0OJiee BBHICOKOW MIIOTHOCTH, YeM BHYTPEHHHUH, C LENbI0 0OecTeueHus
BETPO3AIIUTHI, TMO3TOMY OYEBHIHO, YTO MPU OIPEIEICHUH KOHCTPYKTHBHOTO TpeOOBaHHSA K
TONIIMHE  CJOA  JOJDKHA  YUUTHIBATbCA  MPOHUIIAEMOCTh  MaTepuana.  HapykHbIi
TETUTOM30JISIIMOHHBIN  CJIOW BBIMTOJHSAET KaK TEIUIOM3OJSIMOHHBIE, TaK W BETPO3ALIUTHBIC
¢byukuum [5, c.49].

4. BO3HUKHOBEHHE IIOCTOPOHHEIrO IIyMa IIpU 3HAYUTEIBLHOW BETPOBOW HArpyske,
0COOEHHO B MECTaX 3aBUXPEHUN BETPOBBIX MOTOKOB M HW3-3a YMEHBIICHHUS (pacUINpeHus)
ATFOMHHUEBOTO TTPOGUIIS P TIepeTaaX TeMIIEpaTyp BOSHUKAET JIETKOE TIOTPECKUBAHHE.

Bompeku pacmpocTpaHEHHOMY MHEHUIO, BEHTWIHMpyeMble (acaapl HE YIYUIIalOT
3BYKOHM3OJISIIMOHHBIE XapaKTEPUCTUKHA CTCHOBBIX OTPaXXIEHUH - COTJIACHO WCCIICIOBAHHSIM, B
BEHTHWJIMPYEMBIX (pacagax UMEIOTCS aKyCTUUYECKH CIa0ble TOUKHU (BEHTHIISLIMOHHBIE OTBEPCTHS),
KOTOpBIE YXYAIIAIOT 3BYKOM3OJISAIMOHHBIE XapaKTEPUCTUKU CTEHBI [5, c. 48-58]. D10 Takke
OTMEYAIOT TaKue uccienaoparenu kak Z. Fisarova, L. Kalousek, M. Frank, R. Brzon [9].

Takxe HagO0 OTMETUTb, YTO Hapy)KHas OOJMIIOBKA 3a CUET BO3JIYIIHOTO 3a30pa H
YTETUTUTENS SBISETCS aKyCTUYECKUM SKPAaHOM JJIsi HAPY>KHBIX 3BYKOB, HO TPU 3TOM, CaM 3230
SBJSICTCS aKyCTHYECKOW TpyOoil M JIroOble 3BYKH, MPOW3BOJAMMBIC B CaMOM 3a3o0pe, OyayT
pacnpocTpaHsAThCS MPAaKTUYECKU 1O BceMy Qacany. B mepByio ouepenb 3TO OTHOCHTCA K
Mapou30JIAIIMOHHON MemOpane. Jlemo B TOM, YTO Ha JaHHBIA MOMEHT CYIIECTBYIOT JiBa
MPUHIUIIMATBHBIX PElIeHus, 00a U3 KOTOPhIX oduinaibHoO pasperieHsl. [lepBoe - mpuMeHeHUe
yTEIUIUTENeH KallUpOBAaHHBIX, T.. C MPHUKJIECHONH MeMOpaHOW M BTOpOe - Korjaa MeMOpaHa
HATSATUBACTCSA IENBHBIMU XOJICTAaMHU OOJIBIIONW IUIOMAJN 10 HEKAIIMPOBAHHOMY YTEILTUTEIIO
Py MOHTa)K€ MPSMO Ha CTeHe. Bropoe pelieHue, ¢ Hamlel TOYKH 3peHusi, nmopodHo. [leno B
TOM, YTO HATSHYTh MapOM3OJIILMOHHYI0 MEMOpaHy Tak, 4TOOBl MOXHO OBUIO TrapaHTHpPOBATH
OTCYTCTBHE "XJIOMKOB" MPaKTHUYECKH HEBO3MOXXHO. COOTBETCTBEHHO J3TH "XJOMKH" OyayT
CJIBIITHBI Ha OOJIBIIION TUTOIIAIH.

5. Yacro coBepiaercst oumdka npu MOHTa)xe BEHTUINpyeMoro (acaja — nepeKpbIBacTCs
3a30p BHHM3Y H CBepxy. Y dacama T0omKeH OBITh CBOOOJHBIN JOCTYyN BO3AyXa CHHU3Y U
CBOOOIHBIH BBIXOJ CBepXxy. Ecimm 3TO yclnoBHe HE BBINOJHACTCA — TO TMPOUCXOAUT
BJIarOHAKOIUICHUE.

YacTo ycTpoicTBO HIMPUHBI 3a30pa B CUCTEME BEHTUIUPYEMOro ¢acasia BHIIOTHSETCS 6e3
HaJyIeXkaIero 00ocHoBauus [3, ¢. 22-28] - 4yTo BIHMSIET Ha KAYECTBO TEILIONPOBOIHOCTH.

Ha HekoTophIX 31aHUSX TPUMEHSIOTCS (acagHble CUCTEMBI, B KOTOPHIX BO3AYIIHBII 3a30D
¢dakTruecku He BeHTHIHpYyeTcs. K Takum (hacagHbIM cuCTEMaM OTHOCSITCS, MPEXAE BCETO, TE, B
KOTOPBIX OTCYTCTBYET «BXO/» B BO3AYIIHBINA 3a30p U OTCYTCTBYIOT 3a30Pbl MEKIY AJIEMEHTAMU
00muIoBKH [2].

S—— —
Puc. 2. a) (])aca()Haﬂ cucmema c 06ﬂuu080‘{HblMu NnemMmerHmamu U3 KOMNO3UnHoO20 Mamepuaﬂa C Omcymcmeylomwwu
3a30PaMu MeHCOY 0ONUYOBOUHBIMU INEMEHMAMU U C OMCYMCMBYIOUUM 6X000M 6 8030VULHBLI 3A30D;
6) @acadHaﬂ cucmema c omcymcmeyiomwwu 3a?opamu Meolcdy 06ﬂuu0601lelMM JlemerHmamut U3 KOMnOo3UumHo20
Mmamepuaia u ¢ 2Opu30HmMAaAiIbHbIM YUACMKOM 6‘03()_)/WH020 3aszopa
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Berpeuarorest Takke perieHust ¢acaaoB, B KOTOPBIX BXOJI B BO3AYIIHBIH 3a30p
IPEyCMOTPEH, HO BEHTUJIALMS B HEM 3aTPyAHEHA M3-3a OOJIBLIOrO COMPOTUBIICHUS JBH)KEHUIO
Bo3ayxa. Hampumep, Ha puc. 3 pparment dacaga HEOONBIIONW BBICOTHI ¢  OOJUIIOBOYHBIMHU
JNIEMEHTaMU W3  KOMIIO3UTHOTO  MaTepuana, 3a30pbl MEXIy KOTOPBIMH OTCYTCTBYIOT
[2, c. 44-51]. TToBbIIEHHOE CONMPOTHBICHUE ABHXKCHUIO BO3AyXa CO3IACTCS TOPU30HTAILHBIM
YYacTKOM BO3JYLIHOTO 3a30pa. B Takux ciydasx Biara, Momajaromias B BO3TYIIHBIM 3a30p U3
MOMEILEHUI BCJEICTBUE BIIArolepeHoca 4Yepe3 CTEeHYy M CJIOM TemIoM30JsLUHU, TOYTH He
BBIXOJMT HapyXy, CKaIUIMBAsICh B 3a30P€ U YBJIAXKHSA TEIUION30JIALIHIO.

BenenctBue 3TOro cHmKaeTrcs JOJATOBEYHOCTb MUHEPAJTOBATHOIO  YTEIUIMTENS M €ro
TEIUIO3aIIUTHBIC CBOMCTBA [2, . 44-51].

MOo’KHO OTMETHUTDH U TPOOJIEMBI B 00JIaCTH BHEAPEHUS TEXHOJIOTUH BEHTUIINPYEMOTo ¢acaja:

1. OrcyrcTBHE COBpeMEHHON HOPMAaTUBHOM 0a3bl MPOEKTUPOBAHMS.

2. OTcyTCcTBHE  JIOJDKHOTO YPOBHS OCBEIOMJIEHHOCTH O TEXHOJOTMH BEHTHIIMPYEMOTO
dacama Ha CTaaguu TEHEPAIBHOTO NPOEKTHPOBAHUS M MPU 3aKJIAJAbIBAHUU B
APXUTEKTYPHBIN MTPOEKT.

3. Huzkas xBanudukaiys MOHTaKHBIX Opura.

CeroaHs mpeanoYTeHUE OTAAETCSl MACCHBHBIM TEXHOJOIMSIM, AalbHEHIIEMY pa3BUTHIO
allalTUBHBIX (hacaioB, KOTOPBIE CMOTYT pearupoBaTh Ha M3MEHEHHUS MOTOAHBIX YCJIOBUH H
peryiupoBaTh TEIUIOOOMEH, NpPeoOpa3oBbIBaTh U PACHPENENATh COJHEUHYIO 3HEPruro i
BBIPAOOTKH JICKTPOIHEPTUH, OTOILUICHHS TIOMEIICHUI, HarpeBa BoAbl ¥ BeHTWimu [6]. Cpenu
COBPEMEHHBIX MHHOBALIMOHHBIX PEIIEHUI HaJ0 OTMETUTh TE€XHOJIOTUH, CIIOCOOHBIE MOBBICUTH
HHEProdPPeKTUBHOCTh BEHTWIALHOHHBIX (acanoB. Tak, Hampumep mnpoekt «E2VENTY,
OCHOBHOM LI€JIbI0 KOTOPOI'O SIBJIAETCSI MOJEPHU3ALUS MHOTO3TAXKHBIX JKWIBIX 374aHuil 60-70-x
ro7I0B, KOTOPBIC XapaKTEPU3YIOTCS HU3KUM KaueCTBOM H30JIAIIUH U BO31yX000MeHa[2, c. 44-51].
OTnnuuTenbHOH OCOOEHHOCTBIO 3TOW CHCTEMBI SBISIETCS MOAYJBHBIM peKynepaTop TeIula,
MIO3BOJIAIOIINN BOCCTAHABIMBATh 3HEPTHIO U3 BBITSHDKHOIO BO3/AYyXa IPU OOHOBJIEHUM BO3JyXa C
UCIOJIb30BAaHUEM  JIBYXIIOTOYHOTO TEIUNIOOOMEHHHMKAa B BO3AyIIHOM mnosoctu. Cucrema
«E2VENT» noBblIa€T 3HEPreTHUUECKUE XAPAKTEPUCTUKU 3AaHMsI, IPU 3TOM HE yMEHbIIas
OOHOBJICHHE CBEXKEro BO3AyXa M oOecrneunmBas CHUCTEMY XpaHEHMs TeIula [yl CHUKEHUA
IUKOBOIO TMOTPEOJICHHUsT JJIGKTPOSHEPIUU WM JUIS  OXJIaxieHus Jjerom [2, c.44-51].
Pa3zpaGoTanHble NMpoekThl OyIyT BHEAPEHBI B BEHTWIMpYeMble (acaibl, IpU 3TOM KOHTPOJb
OyIeT OCYUIECTBIATHCA B PEXHUME PEAJbHOTO BPEMEHH CHUCTEMOM HWHTEJIEKTYaJbHOTO
yIpaBJIeHHs] HA OCHOBE METOJIOB METEOPOJIOTHUECKOT0 MPOrHO3upoBanus [2, c. 44-51]. Takxe,
B 3apyOeXHOW NpPaKTHKE MCIIONb3YETCSd COBMEIICHWE CUCTEMBI HABECHBIX BEHTUIMPYEMBIX
dbacaoB ¢ HOTOAIEKTPUUECKUMHU JIEMEHTaMu. B nocneaHee BpeMs HHTErpUPOBaHHbBIE B 3[aHNE
(OTORIIEKTPUUECKUE CUCTEMbI CTAHOBSITCSI BCE 00Jiee pacIpOCTPaHEHHBIMU IPU CTPOUTEIHCTBE
OOIIECTBEHHBIX 3AHUAX, I/1€ (POTONIEKTPUUECKUE CTAJIM 3aMEHSATh CTPOUTEIbHbIE MaTepHAaJIbl
obosouku 31anus [7, ¢.684]. OnHa U3 Takux cucteM Obula yctaHoieHa B ['epmanunm [8, 346].
[lepBass ycTaHOBKAa HWHTEIPUPOBAHHBIX B 3AaHHE (HOTOPIEKTPUUYECKHX HIIEMEHTOB OblIa
peanusoBana B 1991 rony B Aaxene (I'epmanusi), rae GpoTosneMeHTbl ObUIM UHTETPUPOBAHbI B
dacagHyI0 CTEHY C U30JUPYIOIMUM cTekiioM [8, c.436]. Vike ceronHs mogaoOHbie (HOTOMOAYIH
JUIs UHTETpallid B 3JlaHUE IPOU3BOAATCS KaK CTAHAAPTHBIA MNPOJYKT, BCTPauBasCh B
CTaHJapTHbIC (acagHbIe U KPOBEIbHBIC KOHCTPYKIIMU U CO3/]aJIM HOBBIA PHIHOK.

Takum o0pa3zom, BeHTHIMpyeMble (acaJHble CUCTEMbI- 3TO COBPEMEHHBIE TEXHOJOTHUH,
KOTOpbIe OOBEIUHSIOT ICTETUUYECKUE U (PYHKUMOHAIbHBIC 337a4H, MO3BOJSIOT MPOCKTUPOBATH
(acajibl, OpUEHTUPOBAHHbIE HA YCTOWYMBOCTD 3/1aHUM, BAMSIOIMX HA 3HAUUTEIbHYIO YKOHOMHIO
sHepruu, Oiarogaps odecreynBaeMoi UMH Tersion3oysanuu. Kpome Toro, Hat0o OTMETUTD, TAKUE
GbakTopsl Kak THUAPOTEPMMUYECKUM KOHTPOJIb U  BOJOHENPOHMLIAEMOCTb HPUBOAAT K
3HAYUTEIFHOMY YMEHBIIICHUIO KOHJIEHCATa U PEUICHUIO TPOOJIEM C BIAXKHOCTBIO. 3a MoceaHee
JECSATUIETHE TIOCTPOEHO MHOXKECTBO 3JaHMM C JABYXCIOWHBIMU (acagamMHu, B KOTOPBIX
MCII0JIb30BAJIMCh PA3JIMYHbIE BAPUAHTHI TEXHOJIOTHH.



AZORBAYCANDA INSAAT va MEMARLIQ MNel. 2025

BoiBoambl

CoBpeMeHHbIE HaBeCHbIE BEHTUIUpyeMble (acaabl WrparoT KIIOYEBYIO pOJIb B
CTpOUTENBCTBE SHEProd(PeKTUBHBIX 3MaHMi. CUCTEMBI HABECHBIX BEHTUJIMPYEMBIX (acaioB
SBJISIFOTCS  CJHOKHBIM HHJKEHEPHBIM pELICHUEM. B cTaTbe pacCMOTPEHbl HENOCTAaTKU U
MIPEUMYIIECTBA HABECHBIX BEHTHJIUPYEMBIX (hacaioB.

CucreMa HaBECHBIX BEHTHJIMPYEMbIX (acamoB Ooinee 3Heprodh(HeKTHBHA, YEM CHUCTEMA
3aMKHYTOrO (hacajma, OJHAKO CYIIECTBYET TEXHOJOTHYECKas MpoOsiemMa HaJudus «MOCTHKOB
X0JI0/1a» B KOHCTPYKIMU METaJNIMYECKOro kapkaca. K cylIeCTBEHHbIM HEIOCTaTKaM MOXHO
OTHECTH CKJIOHHOCTh KPEMEKHBIX CHUCTEM K KOPPO3UM, BEPOSTHOCTH OOPA30BAHUS «TOYKHU
pPOCBD» W TUIOXHE 3BYKOHM3OJSLMOHHBbIE XApaKTEPUCTHUKU. OTHU MPOOJIEMbl BO3HUKAIOT TpPU
HapyIIEHUH TEXHOJIOTHU MOHTa)ka HABECHBIX BEHTHWJIMPHUYEMBIX (pacagoB WM HEMPaBUILHOMN
skcrutyatauuu. s Toro, utoObl n00uThCA 3(G(GEKTUBHONH pPaOOTBI CHUCTEMBI HEOOXOIUMO
c00JIFO1aTh TOYHOCTD MPU TPOSKTUPOBAHUHN 1 MOHTAXKE.

OCHOBHBIM  JIOCTOMHCTBOM  BEHTHJIUPYEMBbIX  (acaZoB  SBISETCS  BO3MOXKHOCTH
MPEAOTBPAIIEHNs  HAKOIUICHUS  BJIQXKHOCTU. [ JIaBHOW  OTJIMYHMTENIBHOH  OCOOEHHOCTBIO
BEHTWJIMPYEMBIX (pacaioB CTAHOBUTCS MX SKOHOMUYHOCTD U IOJITOBEYHOCTb.

[IpoekTupoBanue 30aHUN C BEHTHIUPYEMBIMU (acajaMd CETOJHS CTajJo OJHUM U3
MPUOPUTETHBIX HAIPABJICHUH B CTPOUTENHCTBE. BeHTuwnmpyemble (acaipl - 3TO OJUH U3
YCHEIIHbIX MOJIXOJOB K 3KOJOTMYECKOMY IPOCKTHUPOBAHUIO JJIsi CHIDKEHUS NOTpeOJeHUs
sHepruu. Hamo oTMETHTH, YTO MpHU COOIIOIEHUN BCEX HEOOXOIUMBIX YCIOBHM, CPEAN KOTOPBIX
MIPAaBWIBHOE IPOECKTUPOBAHUE, HCIIOJIb30BAHUE KAYECTBEHHBIX MATEPUAIOB, BEHTWIMPYEMBIE
dacagpl CcTaHYT OJHUM U3 JICWCTBEHHBIX METOJIOB, CBSI3aHHBIX C  IOBBIIICHUEM
Heprod(HPeKTHBHOCTH.
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UOoT 711
QARABAG iQTiSADIi RAYONUNUN SOHORLORINDO
YASAYIS ZONALARININ BORPASI VO iNKiSAFI
Siikiirlii Irads Azarbaycan Memarlq va Insaat Universiteti, ir.shukurly@gmail.com
PEKOHCTPYKIMNUSA U PASBBUTHUE KIJIBIX 30H
BTOPOJAX KAPABAXCKOI'O 9 KOHOMMNYECKOI'O PAMOHA
Hlyxiopau Hpaoa Aszepbaiiosicanckuii Apxumexmyprno-Cmpoumenshoiil YHugepcumem
RECONSTRUCTION AND DEVELOPMENT OF RESIDENTIAL ZONE

CITIES OF THE KARABAKH ECONOMIC DISTRICT
Shukurlu lrada Azerbaijan University of Architecture and Construction

Xiilasa: Moqalodo Qarabag Iqtisadi Rayonunun kigik vo orta miqyasl soharlorinda, kond
yasayls montagalorinde yasayis zonalariin inkisafinin, barpasinin ham iqtisadi infrastruktur,
hom do sosial xidmotlor baximindan morhololi sokildo bas vermasi tohlil edilir. Bolgodo
miiharibonin tosirindon zoror gérmiis sohor vo kond yasayis mantogolorindo binalarin tomiri vo
yenidon qurulmasi, eyni zamanda, tomal infrastrukturlarin (su, kanalizasiya, qaz xotti vo s.)
borpasit da prioritet togkil edir. Qarabagin kigik vo orta miqyasli sohorlorinin, kond yasayis
montogoalorinin inkisafi yalniz infrastrukturun borpasindan ibarot olmamali, homginin, bu
soharlords sosial hayatin barpasi, canlanmasi, iqtisadi inkigafin tomin edilmasi vo maskunlagacaq
ohalinin gayitmasi {i¢iin yeni colbedici is yerlorinin yaradilmasi osas mogsodlordondir.

Acar sozlar: Qarabaq regionu, maskunlagsma sistemi, yasayis zonalari, Xankondi, Susa.

AHHOTanusi: B craThe aHAIM3MPYETCS ATAHOE PAa3BUTHE M PEKOHCTPYKLUS KUIBIX 30H
MaJblX U CPEIHUX TOPOJAOB U CEIbCKUX HACEIEHHBIX ITyHKTOB Kapabaxckoro 3KOHOMHYECKOIO
paifoHa Kak ¢ TOYKHM 3pEHHMsI SKOHOMHUYECKOM HMH(PACTPYKTYypbl, TaK M COLUAIBHBIX YCIYT.
IIpuopuTeTHBIMU 3aa4aMy TAKXKE SABISIIOTCS PEMOHT U PEKOHCTPYKLMS 34aHUN B TOPOJACKUX U
CENbCKUX IIOCENCHMAX, IOCTPAJaBIIMX B PpE3yJbTaTe BOCHHBIX JEHCTBUHM, a TaKXKe
BOCCTAHOBJICHHE 0a30BOM MH(PPACTPYKTYpHI (BOJOIPOBOA, KaHAIHU3ALMS, Ta30MIPOBOABI U T. 1.).
Pa3BuTne Manblx U CpeAHUX TOPOJIOB, CENbCKUX noceneHnit Kapabaxa 1oimkHO 3aKitoyaTbes He
TOJBKO B BOCCTAHOBIICGHHM WH(PACTPYKTYphl, HO U B BOCCTAaHOBJICHHUH, OXXHUBICHHU H
YperyJIMpoBaHUU COLMAIBHOM JKM3HM B O3TUX TOpoJax, OOECNeYeHUH HKOHOMHUYECKOTO
pa3BUTHUS, CO3JaHUU HOBBIX pab0YMX MECT ISl BO3BPALLAIOLIETOCS HACETICHUS.

KuroueBbie cioBa: Kapabaxckuil peruoH, cucteMa paccesieHusl, )KUjble 30Hbl, XaHKeH/IH,
[lyma.

Summary: The article analyzes the stage progress and reconstruction of residential areas of
small and medium-sized cities and countries of the Karabakh economic region by of economic
infrastructure and social services. The priority tasks are also the repair and reconstruction of
buildings in towns and countries damaged by military actions, as well as the restoration of basic
infrastructure (water supply, sewerage, gas pipelines, etc.).

The development of small and medium-sized cities, countries of Karabakh should consist
not only in the restoration of infrastructure, but also in the restoration, revitalization and
regulation of social life in these cities, ensuring economic development, creating new jobs for
the returning population.

Key words: Karabakh region, settlement system, residential areas, Khankendi, Shusha.

Girig: Qarabag, tarix boyu miixtolif modoniyystlorin vo etnik qruplarin votoni olmus,
Azorbaycan liciin strateji vo madoni ohomiyyat dasiyan bir regiondur. 2020-ci ilds bas vermis
miiharibs vo sonrasindaki barpa proseslori Qarabag iqtisadi rayonunun sosial-igtisadi
voziyyating ciddi tosir gdstormisdir. Xiisusilo sohorlorin vo kond yasayis montogolorinin inkisafi,
ohalinin geri donmoasi vo regionun borpasi baximindan 6nomli bir movzuya cevrilmisdir.
Bolgonin soharlori vo kondlori miiharibs naticesinde ciddi ziyan gdérmiis ve yerli ohali bu bolgoni
tork etmok macburiyyatinde qalmigdir. Lakin, 2020-ci il miiharibesindon sonra regionda hoyata


mailto:ir.shukurly@gmail.com

AZORBAYCANDA INSAAT va MEMARLIQ MNel. 2025

kecirilon genis miqyaslh barpa vo quruculuq islori ilo bu sohor vo kondlorin inkisafi, yasayis
zonalarinin barpasi vo tokmillagdirilmasi prioritet mosalolordon biri olmusdur.

Osas matn: Regionlarm Sosial-Igtisadi Inkisafi Proqramlar sorcivesindo kigik vo orta
miqyasl gohorlorin davamli inkisafi vo borpasit 6lke qarsisinda duran prioritet vozifolordon
biridir. Qarabag bolgosinin  mdvcud vo borpa olunan yasayis montogolorinin dir¢almasindo,
sosial-igtisadi inkisafinda, kond tosorriifati vo moadon sonayesinin potensialint  miiasir
texnologiyalarla inkisaf etdirmok, olkonin  soharsalma  sivasati  iiciin - ahamiyyatli
istiqgamatlorindan biri olaraq qgalir.[1] Clnki, bu torpaqlarin 30 il iggal altinda saxlanilmasi
iqtisadi cohatdon Azarbaycana misli goriilmomis ziyan vurmusdur.

Torpaqglarin iggaldan azad edilmosi, bu potensiallarin borpasi, diizgiin yanagma
Azarbaycanin dovlateilik tarixinds an 6namli hadisalorden biri hesab oluna bilor.

Bolgado turizm sektoru iigiin olverisli tobii gozolliyin vo ekosistemin olmasi vacib
amillordon biridir. Xiisusilo Qarabagin dagliq hissosi, Susa vo otrafindaki dagilmamis
kondlorindo turizm sektorunun inkisafi rayonun va ekosistemin siirotli barpasina, inkisaf
etdirilmosino tokan verocok. Eyni zamanda macburi kockiinlorin 6z ata-baba yurdlarina
qayitmasini daha da siiratlondirmis olacadg.

Qarabag iqtisadi rayonu Azorbaycan Respublikasinin morkozi hissosindo  yerlosir.
Respublikanin {imumi orazisinin 5,1%-ni, yoni timumilikds 4,4 min kv.km-lik bir hissoni ohato
edir. Iqtisadi rayonun torkibino Agcabodi, Agdam, Bordo, Fiizuli, Xocali, Xocavend, Susa,
Tortor vo Xankondi soheri daxildir. Sahosi 7330km?-dir. 2020-ci ilin ovvelinds Qarabag Iqtisadi
Rayonunda shalinin say1 900,3min nafaor olub ki, bu da Azarbaycanin timumi shalisinin 8,94%-
ni togkil edir.[5]

Bolgonin ad1 Azorbaycan dilindoki “qara vo bag” sozlorindon omolo golmisdir. “Qarabag”
s6ziina 1300 il bundan avval, VII asr monbalarinds rast golinir. Bu baximdan “Qarabag” termini
“gara bag” yoni “boylik bag”, “six bag”, “qalin bag”, “sofali bag” vo s. monalar1 kasb edir.

Conubi Qafqazda Eneolit dovriino (b.e.s. VII minillik — I'V minilliyi ortas1) aid toxminon
150-don ¢ox godim insan moaskonlori todqiq olunmusdur. Bunlarin bir hissasi do Qarabagdadir.
Qarabag insanlarin godimdon moskunlagdig1 orazilordon biridir. Orazilordo erkon okingilik
modoniyyatini oks etdiron c¢oxsayli yasayis yerlori miioyyon edilmisdir. ©On godim insan
moaskonlorindon biri olan “Azix” magarasi mohz bu zonada askar olunmusdur. 1968-ci ildo
magaranin a0l tobogosindon Azix adami - azixantrop adlandirilan insanin ¢ono siimiiyii
tapilmisdir. Giiman olunur ki, bu insanlar 350-400 min il avval yasamislar. Azarbaycanin digor
bolgolori kimi Qarabag da tarixi-etnoqrafik oyalst kimi uzaq ke¢miss aid edilir.

Qarabag bolgosi faydali resurslart vo mineral sulart ilo do zongindir. Bu torpaqglarin zongin
tobioti vo tobii sorvotlori homiso digget morkozindo olmusdur. Bolgods yasayan ohalinin vo
yasayls moskonlorinin formalagmasinda sadalanan tobii ehtiyyatlar vo tobii- cografi amillor
miihiim rol oynamigdir.[1]. Uzun tarixi dovrloer arzinde yasayis moskonlori sistemi, ohalinin say1,
artim dinamikasi, onlarin tosorriifat strukturu, yasayis zonalarinin inkisaf perspektivlori do bu
amillorls slagadar olmusdur.

Yasayis zonalarn sistemino iqtisadi vo sosial baza, burada yasayan ohalini 6ziindo
birlosdiron moskunlasmanin inkisaf soviyyesi, eyni zamanda sohor vo kond yasayis
montogoalorinin tarixi-cografi inkisaf xiisusiyyotlori, tobii ehtiyatlardan istifado edilmasi,
mantagalar arasinda olan alagolor da tosir gostarir.

Azorbaycan soharlorinin iqtisadi, siyasi vo monavi morkoz kimi rolu miiasir dovrds 6ziinlin
golocok inkisafim1i oldo edir. Istehsalin intensivlogdirilmasi vozifolorinin halli, omok
mohsuldarliginin diinya soviyyasino ¢ixmasi vo xalqin rifahinin yiiksok soviyyosinin tomin
edilmasi, soxsiyyatin hartorafli torbiyssine imkan veran iqtisadi, siyasi va sosial hayat soraitinin
yaradilmasi sohorlorin golocokds toraqqisi inkisafi ilo olagolidir. Sohorlorin miixtalif doracali
yasayls montogolorinin - morkozi kimi  kompleks inkisafi  yerlosdirmo  sisteminin
tokmillasdirilmasi ti¢iin vacib sortdir./3, s2/. /8] .

Qeyd edildiyi kimi, orazilorin moskunlagmasinda sohorlorin  vo kicik yasayis
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montagolorinin rolu boyiikdiir. Belo sohorlorin hom kond tosorriifat, hom sonaye vo tobii
potensiali dovlotin sosial-iqtisadi  inkisafim1  stimullasdirir, bolgo ohalisinin  rifahinin
vaxsilasdiriimasina, maggullugun tomin edilmasing, hayat soraitinin yiliksalmosino miisbat tasir
gostoron vacib amillordon biridir. Bu infrastruktur sahalorin inkisafi vo borpasi birbasa bu
amillorlo baghdir.

Azorbaycanin biitlin  bolglorindo oldugu kimi Qarabagda da tarix boyu ohalinin
moskunlasmasi prosesindo kond tasarriifatt mohsullarinin becorilmasi vo onlarin emalr iqtisadi
baza rolunu oynamigdir. Bu bolgads kond yasayis montogalarinin inkisafinda kond tosarriifat: vo
ylingiil emal sanayesinin miixtalif sahslarinin tasiri 6ziinii uzun illor géstormisdir.

Yasayis zonalar1 vo montogolori arasinda daha yiiksok inkisaf soviyyasine malik olan
soharlor maskunlagsma sistemindo xiisusi tosira malikdir. ©halinin vo sonaye istehsalinin xeyli
hissosini 0zlindo comlosdiron sohorlor, kond yasayis montogalori ilo birlikdo moskunlasmanin
inkisafina komok edon morkozlor rolunu oynayir. Onlar noaqliyyat xotlori ilo birlikdo
moskunlagmanin osas hissosini omolo gotirir. Regionun moskunlagsma sisteminin respublika
moskunlagma sistemi ilo miiqayise etmok {i¢iin ohalinin vo yasayis montogolorinin sixlig1, rayon
morkozlori arasindaki mesafo, kond yasayis montogolorinin ohalisinin orta say1r nozars
alimnmalidir. Bu sistemin osas prinsipi yasayis montogolorinin bir-biri ilo olan qarsiligh
olagolordir. Belo alagads rayon markazlarinin rolu aparicidir.

Maskunlagmanin asas hissolori orazinin on iri, on ¢ox inkisaf etmis, cox olverisli iqtisadi
cografi movqgeyo malik olan sonaye vo inzibati-modoni morkozloridir. Bu rayon morkozlori
osason tosorriifat strukturunun nizamlanmasinda bdoyiik rol oynamisdir. Vaxtilo foaliyyot
gostoran istehsal vo xidmot obyektlorinin borpast otraf kicik yasayis montagealorinde
moskunlagan ohalinin mosgullugu vo sosial-modoni tolobatinin  6donilmosindo  morkoz
funksiyasin1 yerina yetira bilor.

Sohorlor tosorriifatda tokco inzibati morkoz rolunu yerino yetirmir. Burada yiingiil
sonayenin inkisaf etdirilmasi onlarin dayaq merkazlari rolunda ¢ixis etmasi tiglin osas amillordon
biridir. Homginin, bélganin turizm infrastrukturunun togkilinde ham komiyyat, ham do keyfiyyat
gostaricilori madoni-tarixi, memarliq, etnoqrafik, folklor vo diger zongin resurslarint 6ziinde oks
etdirmolidir. Masolon, Susa sohori turizm vo rekreasiya, tohsil vo modoniyyat sahados inkisafi 6z
lizorino gotiira bilor vo bu proseslorin effektini nozors alaraq bir regional morkez kimi
ohomiyyoti daha da yiiksolor, eyni zamanda otraf rayonlarin sohor vo kondlorinin dinamik,
davamli inkisafina olavo stimul vers bilor. Qarabagin digor rayonlart da perspektivdo Susa
soharinin cografi, logistik, ekoloji vo turizm potensialindan yararlanaraq, bélgonin maskunlagsma
sistemindo 6z ohomiyyatli rolunu daha da genislondiro bilor. Miiasir soraitdo tutdugu tobii-
cografi movqeyi, gdzal ekosistemi bu sohors fordi yanasilmani tolob edon faktorlardir. Susa vo
otraf kondlori Qarabag Iqtisadi rayonunda turist marsrutlari, istirahot obyektlori iiciin do on
olverisli morkoz kimi 6ziinii dogrultmaq imkanlarina malikdir.

Regionun arazisindo asas regional sonaye morkozi kimi Xankandi sahari formalasmisdir.
Sohor tabii gozalliklors va strateji movgeyo sahibdir. Xankondi sohorinin ohato dairasine inzibati
cohotdon Xankondi vo Korkicahan qosobosi daxildir. Sahoasi 8,8 km2-dir. Bakidan 329 km
uzaqliqda yerlosir. Xankondi 250 illik tarixi olan nisbaton cavan goharlordon sayilir. Qarabag
xanliglarinin istirahot morkozi kimi salmsa da, XX osrdo o, Azorbaycanin yeni sonaye vo
madoniyyat morkozi kimi inkisaf etmoys baslayir. Xankondi 1923-cii ilden etibaron Dagliq
Qarabag Muxtar Vilayati daxilindo on miihiim sohor olmusdur. Orada 34 mohollo var idi va
boylik oraziyo malik idi. Bu mohallolorin bir ¢oxu azorbaycanli mohallslorindon ibarot idi.
Adaton, hor mohoallods bir vo ya bir ne¢o mascid vo hamam var idi. [5].

Xankondi gohorinin 6ziinde ylingiil vo yeyinti sonayesi inkisaf etmisdir. Ssherin osas
inkisafi 1960-1970-ci illordo baglamis, bu dovrde orazido miihiim infrastrukturlar qurulmus,
miixtolif dovlot idarslori vo sonaye miiossisolori tikilmisdir. Xankondi 1978-ci ildon sohor
statusu almisdir.

Sohorin ohalisi miixtalif etnik qruplardan ibarat olsa da, 2020-ci ilin miiharibasindon sonra
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demogqrafik voziyyat doyismisdir vo miiharibo zamani1 sohordoki bir ¢ox binalara xeyli sayda
ziyan doymisdir.

Xankondi  gohorindoki  yasayis  mohollolori  miixtolif — memarlig-planlasdirma
xiisusiyyatlorina malikdir vo ohalinin ehtiyyaclarina uygun olaraq fordi tipli yasayis binalar1 vo
infrastruktur obyektlordon ibaratdir. Sohorin sohorsalma inkisafi vo ohalinin sixliginin artmasi ilo
olagodar olaraq yasayis zonalarinin (mohsllolorin) planlasdirilmasi da zamanla doyismisdir.
Soharin markazi hissasina dogru ¢oxsayli 5-10 martabali binalar, ticarst markazlori, banklar vo
digor xidmot saholori yerlogmisdir. Xankondinin inkisaf edon hissolorindo iso daha miiasir ingaat
texnologiyalar ilo insa edilon binalar va soaial-xidmat obyektlori mévcuddur. Burada hom fordi
evlor, hom do c¢oxmortoboali evlor tikilmisdir. Sohorin otraf zonalarinda yiingiil sonaye
miiossisalori va bazi xidmot strukturlar yerlogmisdir.

Bu binalarda sovet dovriiniin soharsalma talablorine cavab veron memarlig-planlagdirma
vo memarliq obrazi nozors alinmisdir.

Rayonun digor inzibati morkozi iso Susa sohoaridir. Orazisi 289 km2-dir. Susa rayonunun
orazisina bir sohar, bir gasaba va 31 kond daxildir. [1]. Yerlosdiyi arazinin 6ziinomaxsus dag
peyzaji ilo ohatolonon monzorasi Susa sohorinin memarliq simasi tigiin xarakterikdir. Sohorin
daha godim olan sorq torofi sakit relyefo, sonradan moskunlasmis qorb torofi iso amfiteatr
xiisusiyyotine malikdir. Soharin insas1 zamani otrafinda genis yayillmis ag qaya daslarindan
istifado edilmisdir.

Qarabag bolgasinin cografi movqeyi, gozal tobiati, srtateji shamiyyatli olmasi tadqiqatgilar
torofindon dofslorlo geyd olunmusdur. Homginin, Susa sohorinin memarligini vo memarliq
abidolorini todqiq edon. prof. Elturan Avalov sohorin memarlig-planlasdirma inkisafini ii¢
morhaloys bolmiisdiir. Birinci moarhalodo Susa sohorinin asasinin qoyulmasi dovriindon baglayir
(1753-1754). Homin dovrde Susa galasi, qaladaxili qosrlor vo xan saraylari insa edilmis, sorq
sektorunun asagi hissasinin ingasina baslanilmis vo 9 asagi mohollo formalasdirilmigdir. [4]

Stisa sohorinin gohorsalma inkisafi xiisuson son illordo boyiik doyisiklikloro moruz
galmisdir. Bu, tok yasayis mohallolorinin barpasi ilo bagh deyil, hom do soharin tarixi vo madoni
irsinin qorunmasi ilo baglidir. Ciinki, Susa Qarabag bdlgosinin modoniyyat paytaxti olaraq
xiisusi strateji movqe dasiyir.

Sohorin morkozi hissosindoki tarixi abidolor, qalalar, moscidlor vo digor modoniyyat
ocaqlar1 gohorsalma strukturunun osasmi toskil edir. Siisa sohori, mohz bu cohatlori ilo
0ziinamoxsus memarliq islubuna malikdir.

Soharin ilk dévrlordoki inkisafi asason tobii monzorays uygun olaraq, dagdan vo korpicdon
insa edilmis evlor vo binalarla hoyata kegirilib. Bu giin iso sohorin sohorsalma strukturu miiasir
urbanizasiya prinsiplorins uygun olaraq doyisir.

Xiisusilo mitharibadon sonraki dévrdo Susa va otraf kond yasayis montagolorinin barpa vo
yenidonqurma islori dovlet proqramlart ¢orgivasindo sosial-iqtisadi layihalorinin  hoyata
kecirilmasi ilo genislonib.

Sohorin yasayls mohallolori limumilikde tarixi vo modoniyyat abidolori ilo ohato
olunmusdur vo miixtalif hissalorinds yerlogon mohallolor tarixi abidslorlo yanasi, yeni binalarin
tikilmosi ilo zonginlosib. Susa sohorinin yasayis mohallolori ononovi vo miiasir memarligin
vohdot togkil etdiyi zonadir. Sohordoki yasayis evlori oksor hallarda tarixi tikililorlo barabar yeni
memarlig-planlagdirma tendensiyalarini oks etdirir. Sohorin onanavi evlari ag dasdan tikilmisdir.
Lakin son ddvrlordo miiasir infrastruktur vo tikinti texnologiyalar1 ilo binalarin qurulmasina
baslanmisdir. Yeni tikilon binalar daha boyilik ve miiasir imkanlar toqdim etso do, bu binalarin
fasadlar1 vo memarliq obrazlar Siisanin tarixi koloritini qorumaga c¢alisir.

Miiasir dovrda, binalar xiisusilo Siisa gohari kimi tarixi, modaniyyat va turizm ohomiyyatli
yerlordo, ekoloji tomiz materiallardan vo memarliq baximindan daha uygun olan dizyndan
istifado edilir.

Burada homginin, hom yerli, hom do golon qonaglarin ehtiyyaclarina cavab veron miixtolif
sosial obyektlor (moadoniyyat va ticarat morkozlori, otellor, vo s.) do mdvcuddur.
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Stisa sohori do miihariba dovriinds ciddi ziyan gérmiisdiir, lakin son illords aparilan barpa
va yenidonqurma islori sayasindo sohor ovvalki mdvqgeyine qayidir. Otraf kondlorin oksoriyyati
tamamilo dagilmis voziyyotdodir. Susa sohorino yaxin yerloson Dasalti kondi gismon
dagidilmigdir. Konddo evlorin xeyli hissasi yararl voziyyatdo qalmisdir.

Agdam sohori haqqinda iso qeyd etmok olar ki, tamamilo dasidilib, talan olunmusdur.
Sohorin tarixi-madoni vo yasayis binalar1 yararsiz voziyyato salinmisdir.

Beloliklo, , sohor vo kond yasayis montogolorinin barpasi, yeni yasayis evlorinin insasi, yol
infrasturkturlarinin barpasi, tarixi abidolorin restavrasiya edilmosi, sosial obyektlor, Qarabag
Iqtisadi Rayonunun galocak inkisafi iiciin miihiim ohomiyyat kasb edir.

Sohor, gosoba vo kond ohalisinin maskunlasma sayi, sosial-igtisadi bazasi, Qarabag
bolgosinin soharsalma masalolorini ciddi vo planli sokilds shato edacok. [1].

Dovlot va 0zal sektorlarin birgo soylori ilo bu proseslor siiratlondirilorak bdlgonin
inkisafina miihiim tosir gostoracoyi nozords tutulmusdur.

Qarabag Iqtisadi Rayonunun kigik vo orta miqyash sohorlorinin, kond yasayis
montogoalorinin inkisafi regionda modoni vo sosial birliyi, barpa proseslorini giiclondiracak,
ohalinin 0z ata-baba torpaqlarina donmosini va bu orazilords hoyatin yenidon canlanmasi,
isgiizar soraitin yaradilmasi tigiin yeni is yerlorinin agilmasina tokan veracok. Sohor vo kond
yasayls moskonlorinin barpasi, inkisafi tosorriifat strukturlarinin yaranmasi, iqtisadi potensialin
yuksalmasi prosesinds iqtisadi vo sosial infrastrukturlar (sonaye saholori, xidmot sferasi, ticarat,
inzibati idaroetmo) daha giiclii rola malik olacag.

Natica
Qarabag Iqtisadi Rayonunun Regional Moskunlasma Sisteminin torkibindo inkisaf
problemlorini gostormokls orazinin kompleks tohlili vo ehtiyat potensialinin qiymotlondirilmasi,
moskunlagma sistemlorinin formalagmast vo xiisusi soraitdo regionun borpasit vo toskili
prognozu, kicik vo orta miqyaslt sohorlorin, qasobo va kondlorin daha siiratlo inkisaf etdirilmasi,
regional miihandis, nogliyyat-kommunikasiya infrastrukturlarinin barpast vo inkisafi, tobii vo
tarixi moadani irsin qorunub saxlanmasi istigamatindo kompleks tokliflor hazirlanmalidir.
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UOT 721.012
DAYANIQLI SOHOR INFRASTRUKTURUNUN INKISAFINDA SOHOR
INFORMASIYA MODELLOSMOSININ TBDQIQI (XANKONDI S.. TIMSALINDA)
Abdullayeva A.G. Azorbaycan Insaat vo Memarlq ETI
NCCIEJOBAHUE FOPO):[CKOFI I/IH(I)OPMAHI/IOHHOI?'I MOAEJUPOBKU B PASBUTUH
YCTOUYUBOU IN'OPOACKOU HHOPACTPYKTYPbI (HA IIPUMEPE r. XAHKEH/IN)
Aboynnaesa A.I. Azepbaiiocanckuti HUU Cmpoumenvcmea u Apxumexmypul
INVESTIGATION OF CiTY INFORMATION MODELING iN THE DEVELOPMENT OF
SUSTAINABLE URBAN INFRASTRUCTURE (CASE STUDY OF KHANKENDI CiTY)
Abdullayeva A.G. Azerbaijan Research Institute of Construction and Architecture

Xiilasa: Bu mogalods dayanigli sohor infrastrukturunun inkisafi prosesindo Sohor
Informasiya Modellosmasinin rolu vo totbiq imkanlar1 aragdirilir. Todqiqatda Sohar Informasiya
Modellogsmasinin inkisaf etmis Olkolorin rogomsal soharsalma tocriibslorindon niimunalor,
xiisusan do inkisaf etmis 6lkalorin strateji yanagmalar dyranilir, mévecud nailiyyatlor vo goalocok
perspektivlor giymatlondirilir. Eyni zamanda, Azorbaycanin Xankondi sohori timsalinda Sohor
Informasiya Modellosmosinin potensial totbiqi imkanlar1 vo perspektiviori tohlil olunur.
Mogalodo Azorbaycan vo digor Olkolordo bu yanasmanin stiinliiklori, ¢atinliklori,
mohdudiyyatlori nozardon kegirilir, regionun planlagdirilmasi, dayaniqliliq, sosial-igtisadi inkisaf
Vo ekoloji mogsadlor baximindan sohor informasiya modellogsmasinin samoraliliyi tohlil edilir.
Noticods, Xankendi soharinds dayaniqli infrastrukturun inkisafi istiqamatinda Sohor informasiya
Modellogsmasinin totbiqinin mévcud problemlori vo istiinliiklori tohlil olunur vo bu sahads
potensial hall yollar toklif edilir.

Acar sozlar: sohor informasiya modellogmasi, dayanigli sohor infrastrukturu, ragomsal
miihit, goharsalma, region planlagdirilmasi, ekoloji davamliliq, agilli sahar.

AHHOTanusA: B 1aHHOW cTaTtbe HCCIEAyeTcs poJib M BO3MOKHOCTH IIPUMEHEHHS
ropoAckoi HMHGOPMALIMOHHON MOJIETUPOBKH B IpPOLECCE Pa3BUTHS YCTOMYMBOM TOPOACKON
UHQPACTPyKTypsel. B uccnenmoBanuM  NPUBOASTCS — TPUMEpPHl  IH(POBBIX  MPAKTHUK
IpaJOCTPOUTENBCTBA B PA3BUTBHIX CTPAaHaX, B YaCTHOCTH, AHAIU3ZHUPYIOTCS CTPATETHYECKUE
MOJXOJIbl ATUX CTPaH, JOCTUTHYThIE YCIIEXU M NMEPCHEKTUBBI Ha Oyaymiee. OJHOBPEMEHHO Ha
npuMmepe ropoja XaHkaHAM B A3epOaiikaHe paccMaTpUBAaIOTCS MOTEHIMAIBHBIE BO3MOYKHOCTH
U TEpCHEeKTUBbl BHEJIPEHUs TOpPOACKOM HMH(POpPMAIMOHHOM MoaenupoBku. B craTthe
aHATM3UPYIOTCS IPEUMYILECTBA, TPYAHOCTH M OIpaHHYEHHs JAaHHOTO 1MoAxoa B AzepbOaiipkane
U JpyruxX CTpaHax, a TaKXe OLIEHMBAaeTCi >(PPEKTUBHOCTh TOPOACKON HHGOPMAIMOHHON
MOJCJIIMPOBKM C TOYKM 3PEHHUS PErMOHAIBHOIO IIJIAHUPOBAHMS, YCTOMYUBOIO pa3BUTHA,
COLIMAIIBHO-DKOHOMHMYECKOTO MPOrpecca M HKOJIOTHYECKUX Lenel. B 3axmodeHnn nmpoBoauTCs
aHaJU3 CYLIECTBYIOIIUX MPOOJIEM U MPEUMYLIECTB IPUMEHEHHs TOPOJICKOW MH(POPMAIIMOHHON
MOJIETUPOBKM JUIsl Pa3BUTUSl YCTOMYMBOM HHQPACTPYKTypbl B XaHKIHIW M MpeJararoTcs
BO3MOJKHBIC IIyTH UX PELICHHUS.

KuarouyeBble ciaoBa: ropoackoe HHPOPMALMOHHOE MOJEIMPOBAHUE, YCTOHYMBas
ropojickas  MH(pacTpykTypa, ULudpoBas cpena, TIpagoCTPOUTEIbCTBO, PETHOHAIBHOE
IUIAHUPOBAHME, DKOJIOTHYECKAsT yCTOMYUBOCTD, YMHBINA FOPOLL.

Summary: This article investigates the role and potential of City Information Modeling
(CIM) in the development of sustainable urban infrastructure. The study presents examples from
digital urban planning practices in developed countries, particularly examining the strategic
approaches of advanced nations, current achievements, and future perspectives. At the same
time, the potential applications and prospects of City Information Modeling are analyzed based
on the case of Khankendi. The article reviews the benefits, challenges, and limitations of this
approach in Azerbaijan and other countries, and evaluates the efficiency of city information
modeling in terms of regional planning, sustainability, socio-economic development, and
environmental objectives. In conclusion, the study analyzes the existing problems and
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advantages of implementing City Information Modeling for the development of sustainable

infrastructure in Khankendi, and proposes potential solutions for addressing these issues.
Keywords: sustainable urban infrastructure, City Information Modeling, digital

environment, urban planning, regional planning, ecological sustainability, smart city.

1. Giris

Qlobal miqyasda siiratlo artan urbanizasiya prosesi, soharlorin miasir dovriin talablaring
uygun olaraq davamli, somarali vo yasayisa yararli hala gatirilmasini zaruri edir. Mahz bu
kontekstdo soharsalma sahasinds yeni yanagmalar vo texnoloji innovasiyalar mithiim shomiyyat
kasb edir. Dayanigli soharsalma va region planlasdirilmasi, miiasir soharlorin qarsilagdigi sosial,
igtisadi vo ekoloji ¢agirislara cavab vermok mogsadils inteqrasiya olunmus yanasma tolob edir.
Bu zaman urbanizasiya prosesinin daha da miirokkablosdiyi, sohorin miixtolif infrastruktur
elementlorinin daha six alagods oldugu, eyni zamanda resurslarin mohdudlagdigi bir soraitdo,
soharsalma prosesinds molumatlarin idars edilmasi 6n plana ¢ixir.

Sohor Informasiya Modellosmasi sohor soviyyasinda rogomsal molumatin toplanmasi,
emali, modellogdirilmasi vo miixtalif ssenarilor tizro analizino osaslanan kompleks bir
yanasmadir. Sohar Informasiya Modellasmosi (City Information Modeling — bundan sonra CIM)
Bina Informasiya Modellosmosi (Building Information Modeling — bundan sonra BIM)
konsepsiyasindan irali golmisdir vo soharlorin binalardan yol sobokalorine, miihandis
kommunikasiyalarina va ictimai xidmatlora godoar biitiin infrastrukturunu rogomsal miihitds bir
araya getirir. Bu texnologiya vasitasilo soharin hazirki vaziyyatine dair otrafli molumatlar olds
olunur, galacak planlarda samarsli gorarlarin verilmasi ti¢iin analitik asas formalasdirilir.

Bu moqgalonin mogsadi, Xankondi sohori timsalinda dayanigli gshar infrastrukturunun
inkisafi istigamatindo CIM-in rolu va totbiqi imkanlarini arasdirmaq, hamg¢inin bu sahads diinya
tocriibasine nazor salmaqdir. Tadgigatda Azarbaycanin saharsalma kontekstinda CIM-in tatbiqi
potensiali, istiinliiklori vo mohdudiyyatlori elmi osaslarla tohlil edilocok, homginin oxsar
xarakterli soharlords ugurlu tatbiq niimunalari tagdim olunacag.

3. Nozari asaslar va inkisaf perspektivlari

Eastman (2011) BIM-in tikinti sektoruna verdiyi tohfoni vurgulayaraq, bu texnologiyanin
mokan planlasdirilmasindan sonra idarsetmo proseslorino verdiyi imkanlart geyd etmisdir.
Alexander & Witzeling (2015) iso CIM-in sohor infrastrukturunun biitovliikkdo roqomsal
realliginm1 formalasdirmaq potensialina malik oldugunu gdstormisdir. Onlara goérs, CIM tokco
mithondislik ¢orgivasindo deyil, sosial, iqtisadi vo ekoloji aspektlorin inteqrasiyasi ilo
ohomiyyatli qorar dostoyi Verir. Inkisaf etmis dlkolordo CIM-in totbiqi miixtolif soviyyolordo
miigahido olunur. Masoalon:

- Singapur sohaor planlagdiriimasinda “Virtual Singapore” layihosi ¢or¢ivoasindo iti¢olgiilil
(3D) rogomsal modellosmoni aktiv sokildo totbiq edir. Bu, sohor infrastrukturunun somorali
planlagdirilmasi, enerji istehlaki prognozlari, nagliyyat axinlarinin tonzimlonmosi kimi genis
spektrli masoalolorin hallinds istifads edilir.

- Finlandiyanin paytaxti Helsinkido soharin demok olar ki, biitiin arazisinin 3D roqomsal
modeli yaradilmigdir. Helsinkidoki bu modellor gohorsalma gorarlarinin gobulu, turizmin
inkisafi, ekoloji yiikiin qiymatlondirilmasi va bir ¢ox digar sahalords foal istifads olunur.

- Avropa Birliyinin Horizon 2020 layihslari ¢or¢ivasinds miixtalif sohorlordo (Barselona,
Amsterdam, Vyana vo s.) smart gohor yanasmalar1 ilo barabar CIM texnologiyalar1 sinaqdan
kecirilir. Bu texnologiyalarin totbiginds osas moqgsod somorali resurs idaragiliyini tomin
etmok, ekoloji tarazligi qorumaq vo sohar infrastrukturunda golocokds yaranacaq problemlorin
halli iiglindiir .
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Azorbaycan sohorlorinin  dayaniqlit inkisafi konsepsiyasinda son illordo digital
transformasiya meyllori hiss olunmaqdadir. Xiisusilo Baki sohorindo nagliyyat aximinin
izlonmosi, parklanma idarsetmasi, otraf miihitin monitoringi tigiin ragqomsal platformalardan
istifadoya baglanilmigdir. Bununla yanasi, 6lkonin digor regionlarinda da (mos. Ganca, Saki,
Sumgqayit) “Agilli sohor” yanagsmalarimin ilkin addimlari atilmaqdadir. Lakin Azorbaycanin
soharsalma tocriibasindo CIM-in tam sokilds tatbigi halo yeni marhalodadir.

Xankondi sohori Qarabag iqtisadi rayonuna daxil olmagqla, strateji cografi moévgeya vo
zongin madoni irso malikdir. Burada sohor infrastrukturunun yenidon qurulmasi, dayanigh
inkisaf prinsiplarina uygun planlasdirilmasi, ham iqtisadi, hom sosial, hom da ekoloji aspektlor
baximindan boyiik ohomiyyat kasb edir. Son onilliklor orzindo Qarabag regionunda bas vermis
hadisoalor sohor infrastrukturunun osash sokildo yenilonmosini, modernlogsmosini vo miiasir
texnologiyalarin totbiqini zoruri edib. Xankondinin dayaniqli inkisafa nail olmasi {i¢iin davamli
enerji somaraliliyi, noqliyyat sobokosinin optimallasdirilmasi, su tochizati vo kanalizasiya
sistemlorinin somorali idaro edilmosi, homg¢inin ekoloji tarazligin qorunmasi vacibdir. Bu
prosesdo CIM-in integrasiyasi xiisusi shamiyyat kasb eda bilar.

3. Arasdirma metodu

Maqalads toatbiq olunan metodologiya asagidaki morholoalori ohato edir:

- Odobiyyatin toplanmasit vo tadqigi: CIM-in  sohorsalma vo  infrastruktur
planlasdirilmasindaki rolu barads movcud odobiyyat Oyronilmis, inkisaf etmis o6lkalarin
tocriibalaring dair niimunalor sistemlosdirilmisdir.

- Mbovcud niimunslarin tohlili: Singapur, Helsinki, Barselona va digar saharlords tatbiq
edilmis CIM layihalarinin naticalari, istifade olunan texnologiya vo yanasmalar, miisbat Vo
monfi toroflor miiqayisali sokilds arasdirilmisdir.

- Xankondi sohori kontekstindo situasiya analizi: Movcud sohar infrastrukturunun
vaziyyati, habelo potensial ¢agirislar vo imkanlar tohlil edilmisdir. Regionun cografi, igtisadi vo
sosial xiisusiyyatlori nozars alinaraq CIM-in totbiq ssenarilori toklif edilmisdir.

- Ekspert raylorinin nozors alinmasi: Sohorsalma, memarliq vo dayaniglt infrastruktur
sahalori lizro miitoxassislorin mévqelari, hamginin yerli idaroetmo organlarinin strateji baxislari
Nozora alimmuisdir.

- Toplanmis molumatlar asasinda CIM-in Xankondi sohorinds totbigina dair optimal
strategiyalar formalasdirilmisdir.

4. Xankondi sohari liciin CIM-in tatbiq ¢corcivasi

Sohar Informasiya Modellosmosi {iciin ilkin sort mdvcud infrastrukturun rogemsal formatda
togdim edilmosi vo miivafiq geoinformasiya sistemlorinin (Geographic Information System —
bundan sonra GIS) yaradilmasidir. Xankondi gohori ii¢lin inteqrasiya olunmus GIS bazasinin
formalagdirilmast:

- Osas yol sobokasi, nagliyyat infrastrukturunun tahlili (mévcud va planlagdirilan yollar,
piyada zonalari, avtomobil dayanacaglari va S.),

- Modvcud binalar va tikililorin 3D modellarinin yaradilmasi, soharin ragomsal layihasinin
formalagdirilmasi,

- Miihandis-kommunikasiya xatlori (elektrik, su-kanalizasiya, gaz, rabito va s.),

- Yasil zonalar, ekoloji coahotdon hassas orazilor vo qoruglarin cografi koordinatlarinin
miioyyanlosdirilmasi,

- Tarixi-madani irs obyektlorinin rogamsal bazada qeydiyyati gostorilmalidir.

CIM-in osas iistiinliiklorindon biri golocok inkisaf ssenarilorinin miixtalif parametrlor
osasinda (mosolon, ohali artimi, noqliyyat yiikii, enerji tolobati, ekoloji ylik vo s.)
modellagdirilmasidir. Bu Xankondi gohorinin dayaniqli infrastrukturunun formalasdiriimasinda
osasli gorarlarin gobulunu xeyli asanlagdirir. Niimuna tigiin:

- mixtalif ictimai nagliyyat ndvlorinin inkisafi, piyada vo velosiped infrastrukturunun

genislondirilmasi, nogliyyat axinlarinin tonzimlonmasi,
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- borpa olunan enerji monbolorinin paymin artirilmasi, binalarda enerji somoroliliyi
todbirlorinin hayata kegirilmasi,

- sohar yasilliglarinin artirilmasi, ¢irklonma saviyyasinin modellagdirilmasi, ekosistemlarin
davamliliginin giymatlondirilmasi.verilmisdir.

CIM sayoasindo Xankondi sohori ii¢iin ekoloji, sosial vo iqtisadi indikatorlar iizro real
zamanli (vo ya dovri) monitoring aparmaq miimkiindiir. Bu, sohorin miixtolif saholor iizro
meyarlara uygunlugunun (mosolon, BMT-nin Dayamiqli Inkisaf Magsadlori) doyarlondirilmasi
imkani yaradir. Masalon, havanin keyfiyyati, su ehtiyatlarinin idara olunmasi, bork tullantilarin
emal1 va s. iizra ger¢ok vaziyyat davamli izlonils bilor.

Diinya Bankinin hesablamalarina gors, sohar infrastrukturunun raqomsal modellosdirilmasi
uzunmiiddoatli perspektivdo 10-15%-o godor tikinti vo idaroetmo xorclorino gonaot etmoyo imkan
verir. Sinqapurda “Virtual Singapore” layihasi ¢or¢ivasinds Yol infrastrukturuna illik xarclor
8-10% azaldilmisdir.

CIM platformalar1 sohor planlagdirilmasina calb edilmis toroflors (dovlot orqanlari, 6zl
sektor, votondas comiyyati) agiq vo soffaf molumat bazasi toqdim edir. Masolon, Helsinkido 3D
sohor modeli ictimaiyyoto aciqdir vo memarlar, insaatgilar, tolobolor, ictimai foallar bu
platformadan sorbast sokildo istifado edir. Bu yanasma gorar gobuletmo prosesinin somaraliliyini
yiiksaldir, eyni zamanda ictimai istirak¢ilig1 gliclondirir.

Bu texnologiyalar vasitosilo tobii folakotlora (sel, zolzalo, siirlismo vo s.) qarsi gabaqlayici
tadbirlori modellogdirmak, infrastrukturun zoif noqtolorini askar etmok vo planli sokildo
miidaxilo etmok miimkiindiir. Bu, xiisusilo Xankondi kimi seysmoloji cohotdon aktiv zonalarda
(imuman Qarabag regionu) miithiim shomiyyat dasiyir.

CIM-in osasinda sohorin yiiksok doqiqlikli lazer skan edilmosi, 3D modellar, obyektlorin
sensor miisahido sistemlori kimi texnologiyalar dayanir. Xankondido bu tip infrastrukturun halo
ki, mahdud soviyyado olmasi, ilkin marholodo bdyiik investisiya tolablorini giindomao gatirir.

CIM-in totbiqi iiglin hom proqram tominati, hom do informasiya idarogiliyi sahasinda
ixtisaslagmis miitoxossislorin  hazirlanmas1  vacibdir. Hazirda Azorbaycanda BIM/CIM
miitoxassislorinin say1 mohdud olmagqla yanasi, regionlarda bu sahads ixtisaslasmis kadrlar daha
da azdir. Xankondidos foaliyyat gostoran universitet vo ya todris markozlorinin bu istigamatdo
ixtisaslagsmasi ehtiyac duyulan mosalalordondir.

Soharsalma prosesindo rogomsal molumatlarin toplanmasi, paylanmasi, miihafizosi, miiollif
hiiquglart vo kommersiya sirlori ilo bagli hiiquqi tonzimlomo mexanizmlori holo tam
formalagmayib. Bu, CIM {i¢iin “boOyiik hocmli molumatlar (big data)” soviyyesindo informasiya
miibadilosini longido bilor. Eyni zamanda, sohor infrastrukturuna dair molumatlarin agiqliq
doracasi, dovlat vo 6zal sektorilo razilasdirilmadan anlasilmazliglara sobab ola bilar.

5. Perspektivlor

Azorbaycanin digor soharlori (Gonca, Soki, Mingacevir vo s.) cografi, tarixi, iqtisadi vo
demogqrafik baximdan Xankondiys qismon oxsar xiisusiyyatlor dasiya bilor. Burada da
infrastrukturun yenilonmasi vo dayanigliligin artirilmast moagsoadilo CIM-in tatbiqi somarali ola
bilor. Masalon, Mingagevir su anbar1 zonasi oldugu {igiin enerji istehsali ssenarilorinin
modellogdirilmasi sohor planlamasina boyiik tohfo vers bilor. Soki turizm zonast oldugundan
tarixi morkozin qorunmasi vo idara edilmosi iigtin CIM texnologiyalar istifads edilo bilor.

BMT-nin Dayanigh Inkisaf Mogsadlorine (DIM) uygun olaraq, sohorsalma prosesindo
xususi ohomiyyot dasiyan mogsadlordon biri olan 11-ci mogsed “Dayaniqli sohorlor vo
icmalar’dir. Bu mogsade c¢atmaq ligiin effektiv metodlar arasinda rogamsal miihit vo CIM 6n
siralarda yer alir. Xiisusilo:

- Sohar miihitinin karbon izinin (carbon footprint) azaldilmasi,
- Binalarin vo infrastrukturun enerji somoraliliyinin artirilmasi,
- Tullantilarin somarali toplanmasi va emals,

- Ekosistemlars dayan tosirin minimallasdirilmasi,

- lIctimai istirak¢iligin artirilmas.
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CIM bu hadoflorin reallagdirilmasinda inteqrasiya olunmus molumat bazasi vo analitik
mexanizm rolunu oynayaraq hom uzunmiiddotli, ham ds qisamiiddatli planlar1 formalasdirmaqda
asasl dostak verir.

Naticalor

Xankondi sohorinin timsalinda aparilan tohlillor gostorir ki, CIM dayaniqli sohor
infrastrukturunun qurulmasinda strateji ohomiyyoto malikdir:

1. Yol, naqgliyyat, su, elektrik, qaz, kanalizasiya xatlori, yasayis binalari, ictimai obyektlor,
sonaye zonalar1 vo s. manbolordon toplanan molumatlarin vahid sistemds koordinasiyasi ssharin
golocok inkisaf planlarin1 daha somarali etmoyo sorait yaradir.

2. CIM vasitasila soharin ekoloji durumunun davamli monitoringi, enerjiya tolobatin ¢evik
prognozlasdirilmasi, naqliyyat yiikiiniin dinamikasinin tohlili, sohaor infrastrukturunun goalacokda
bas vero bilacok folakatlora davamliliginin avvelcadon giymatlondirilmasi miimkiindiir. Bu iso
sohorsalmanin iqtisadi, ekoloji vo sosial aspektlorini daha optimal sokildo balanslagdirmag:
miimkiin edir.

3. CIM sohar infrastrukturunun planlasdirilmasi, insast vo istismarinda xarclori orta hesabla
10-15% azaltmaga komok edir. Xankondi soharinde modernizasiya iglori genismiqyasli hayata
kecirilocoyi halda, bu texnologiyanin totbiqi kiilli migdarda vosaitin somorali xorclonmosino
dastok olacaqdir.

4. CIM-in totbiqini ugurla hoyata kecgirmok {iglin ixtisaslasmis miitoxassislorin
yetisdirilmasi osas faktorlardan biridir. Bu mogsadlo dovlat, ali tohsil ocaqlart vo 6zal sektor
arasinda omokdashigin giiclondirilmasi, xiisusi tolim vo todris programlarinin hazirlanmasi
gorakdir. Paralel olaraq, hiiquqi-normativ bazanin tokmillagdirilmasi, molumatlarin agiqlhigt v
tohliikesizliyi, intellektual miilkiyyat hiiquglart kimi mosalolor ii¢iin konkret mexanizmlor
yaradilmalidir.

5. Xankondido CIM-in totbiqi iizro ilkin morholodo pilot zonalar segilo bilor. Masolon,
sohor morkozi vo ya yeni insa edilocok mohollslor. Bu pilot layiholor vasitosilo texniki vo
administrativ problemlor miioyyon edilorok, daha genis miqyash totbiq 6ncasi hall yollar1 islonib
hazirlana bilor.

6. CIM-in sohar infrastrukturunda ugurlu totbiqi iigiin ictimaiyyatin rolu shomiyyatlidir.
Ac¢iq molumat platformalari, ictimai miizakirolor vo istirak¢iliq mexanizmlori vasitosilo qorar
gobuletmo prosesino sakinlorin, miitoxassislorin vo QHT-lorin calb edilmosi sohorin davamli
inkisafina daha boytik dostok vers bilor.

7. Xankondi sohori niimunosinds aparilan bu todqiqatin naticalori Azorbaycanin digor
soharlorinds do CIM-in totbigins dair yol xaritasi rolunu oynaya bilor.
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