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AnHoTanusi: JlaHHasg craThsl IOCBSILEHA IOJYYEHHIO  BBICOKOKAYECTBEHHOI'O
KEpaM3UTOBOIO  3allOJIHUTENSI HAa OCHOBE  CJA0OBCIy4MBaroOIIEWcsd KaMHENnoJ00HOM
TUAPOCTIONUCTON TNMHBL. Pa3paboTaHHash TEXHOJIOTHUS [JAeT BO3MOXHOCTh pPACIIUPUTH
ChIphEBYIO 0a3y MPOM3BOJACTBA 3AMOJHUTEIEH Ui JIETKUX OETOHOB M YIYYIIUTh UX (PU3UKO-
MeXaHU4ecKue cBoicTBa. lccienoBaHMSAMHU BBISBIEHO, YTO B COCTaBE KaMHEINOJO0OHOMN
[JIMHBl HE MMEEeTCsl JIOCTATOYHOTO KOJMYECTBa ra3o00pa3ylolluX BELIeCTB, KOTOpbIE MpHU
BCIYYMBAHUU SIBIISIIOTCS  OCHOBHBIM  (hakTopom mopooOpazoBanus. [lostomy OblioO
UCCIIEIOBAHO BIIUSHUE Pa3IMYHBIX MOPOOOPA3yIOMIMX A00ABOK Ha BCIYyYMBAEMOCTb JAHHOU
riHbL. OJTHOBPEMEHHO MPOBOJIMINCH MCCIEI0BAaHUS MO BCIIyYMBA€MOCTH KaMHENOJI00HOMN
C1a0OBCIYYMBAIOUICHCS TIMHBI B 3aBUCUMOCTH OT PEKMMOB BCIy4MBaHUs. BbIsBIEHO, 4TO
BCIIyUMBAEMOCTb TJIMHBI M (U3UKO-MEXaHMUYECKHE CBOMCTBA IOJIYYEHHOI'O 3allOJHUTENSA
3aBUCUT OT TEMIlepaTypbl MpPEIBAPUTENIbHON  TEPMONMOATOTOBKH, TEMIIEpaTypbl U
IPOJOJKUTEIBHOCTH BCITyUNBaHUS.

KiroueBble cji0Ba: riuHa, BCIYyYMBAaHHE, TEMIIEpaTypa, IUIOTHOCTh, IPOYHOCTD,
KEpaM3HT, JIETKHii OETOH.

Xiilasa: Maqals zoif kdpon daslasmis hidroslyudali gil asasinda yiiksok keyfiysts malik
keramzit doldurucusunun almmasina hosr olunmusdur. Islonib hazirlanmis texnologiya
yiingiil betonlarin istehsali {iglin xammal bazasini genislondirmoys vo onlarin fiziki-mexaniki
xassolorini yaxsilagdirmaga imkan verir. Todqiqatlar naticesinde miioyyon olmusdur ki,
daslasmis gilin torkibindo mosamo omolo golmo zamani osas amil olan qaz omolo gotiron
maddolor kifayot qodor deyildir. Buna goro do mosamo omolo gotiron miixtolif olavolorin
gilin kdpmasing tasiri tadqiq olunmusdur. Eyni zamanda daslasmis zoif kdpon gilin miixtolif
kopmo rejimlorindon asili olaraq kdpmaosi tizra todqiqatlar aparilmisdir. Miioyyon olunmusdur
ki, gilin kopmosi vo alman doldurucunun fiziki-maxaniki xassolori qabaqcadan hazirliq
temperaturundan, kopmonin temperaturu vo miiddotindon asilidir.

Acgar sozlar: gil, kopmo, temperatur, sixliq, méhkomlik, keramzit, yilingiil beton.
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Summary: This paper is dedicated to the obtaining of a high-quality expanded-clay
aggregate based on low-expanding stone-like hidromicaceous clay. The developed technology
permits to widen raw material sources for production of aggregates for lightweight concretes
and to improve their physico-mechanical properties. The conducted investigations have
revealed that the composition of stone-like clay does not contain sufficient quantity of gas-
forming substances which serve the basic factor of pore formation during expansion. Due to
this reason the influence of various pore-forming additives on expansion of the given clay was
studied. Simultaneously had been conducted studies of expandability of stone-like low-
expanding clay depending on expansion regimes. It has been found that the expandability of
clay and physico-mechanical properties of the obtained aggregate depend on temperature of
preliminary thermal treatment, temperature and duration of expansion.

Key words: clay, expansion, temperature, density, strength, expanded clay, lightweight
concrete.

CHuxeHue Beca KOHCTPYKLIMOHHBIX 3JIEMEHTOB 3[JaHUH MO3BOJIET PEIIaTh CIIOKHBIE
apXUTEKTypHbIE 3a7auyd M paCIIUPUTh OOJIACTb TNPUMEHEHHUs JIeTKMX OETOHOB Kak
KOHCTPYKLIIMOHHOI'O MaTepuanga. YMEHBIIEHHUE MAacChl CTPOMTENBHBIX KOHCTPYKLUH Oe3
MOTEPHU UX HECYLIUX CIOCOOHOCTEH M APYruX HKCIUTyaTallMOHHBIX CBOWCTB, SIBISETCS OJHUM
U3 OCHOBHBIX ()aKTOpPOB MOBBIIEHUS () (heKTUBHOCTH cTpouTeNnbeTBa. [IpruMeHeHne erkoro
OeroHa B 1,5-2,5 paza cHHXKaeT MaTepHalIbHbIE 3aTPAThI 10 CPABHEHHIO C OOBIYHBIM TSYKEJIBIM
0ETOHOM TOT0 K€ KJ1acca 10 MPOYHOCTH.

Jlnst M3roToBiieHUs] BBICOKOA((EKTUBHOIO JIETKOTO OeToHa TpeOyeTcsi KauyeCTBEHHO
HOBBII JIETKMH 3alOJIHUTENh THUIIA KEpaM3WUTa, KOTOpPBIH HMeEET BBICOKHE (PHU3UKO-
MEXAHUYECKNE TIOKA3aTEIH.

B nocnennee Bpemsi OOJBIIMHCTBO NPEANPHUSATHH MO HPOM3BOJCTBY KepaM3HTa
Oa3upyeTcsi Ha HU3KOCOPTHOM ChIPbE M3-3a HEJOCTAaTKa XOPOLIO BCIYYMBAIOIIEWCS TIIMHBI.
OIHOBpPEMEHHO B PECIyOJIMKE MUMEETCS] KOJIOCCAIThbHOE KOJUYECTBO CIaO0O0BCITYYMBAIOIICHCS
KaMHENOI00HO! IINHEL.

[loaTomy pa3zpaboTka HayyHbIX OCHOB M TEXHOJOTMM HPOM3BOACTBA JIETKUX U
BBICOKOIIPOYHBIX IMOPUCTBIX 3alOIHUTENEH U TETUIOM3O0JIALMOHHBIX, TEIUIOM3O0JALHUOHHO-
KOHCTPYKLIMOHHBIX ¥ KOHCTPYKI[MOHHBIX JIETKMX OETOHOB M3 CIAa00BCIYYHBAIOLINXCS
KaMHEMOAOOHBIX TJIMH SBISETCS AaKTyalbHOM M BaXHOM 3amaueil NpPOMBIIIJICHHOCTH
HCKYCCTBEHHBIX IIOPUCTHIX 3aIIOJHUTEIEH.

[enbio HACTOSAMIMX HCCIEAOBAHUMN, SIBISIETCS BBISIBJICHHE BO3MOXKHOCTH TMOJIYYEHUS U
YCTaHOBJIEHHUS] OCHOBHBIX 3aKOHOMEPHOCTEH, HAlpaBJIEHHBIX Ha PEryJIHpOBaHHE MOPUCTON
CTPYKTYypbl U (ha30BOrO cOCTaBa 3aloJIHUTENEH, Ha OCHOBE CJIa0OBCIy4YMBAIOLIECs
KaMHEINOJ00HONW TJIMHBI, a Takke pa3paboTKa TEXHOJOTHUU IPOU3BOJACTBA MOPUCTHIX
3aroJIHUTENEH ¢ 3aJaHHBIMU (PU3UKO-MEXaHUYECKUMHU CBOMCTBAMHU.

IIpuy  mpoBeAeHMHM  HKCHEPUMEHTANIbHBIX  HWCCIEAOBAaHMM M BBIIOJHEHUHU
NPOMBIIIJICHHBIX MPOBEPOK, ObUIa HCMHOJIb30BaHA KaMHEMOAOOHas Ci1a0OBCIyYHBAIOIIASACS
ruapocmogucTas ramHa CyMranT4aicKoro MeCTOPOXKJIEHUS, XUMUUYECKUN COCTaB KOTOPOH
npecTaBieH B Tabuie 1.

I'muHa Oypo-KpacHOTro IIBETa, COCTOMT, B OCHOBHOM, M3 THIPOCIIOIBI, B KOTOPOH
IPUCYTCTBYIOT TaKXe: KaOJMHUT, MOHTMOPUJUIOHUT, XJIOPUT, KBapll, MOJEBOW IINAT, TUIIC,
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kapOonar kanpuus. CoaepxaHue TUAPOCTIOABI B HEW coctaBimsier 66-70%, uro naer
OCHOBaHHE KJI1aCCU(UIIPOBATH €€ KaK I'MPOCIIOAUCTYIO [IIHHY.

XUMHUYECKUM coCTaB ruHbl CyMIrauT4aiickoro MeCTOPOXKICHUS. Taonuual.
Copnepkanue OKHUCIOB, %
HaumenoBanue
Na,O
Mateptaia Si0, | AlLOs | Fe,0:| Feo | cao [Mgo | Mno | + | s0s | s
K20
Kamuenonobnas
TJInHa 57,58 | 18,68 | 7,59 - 0,42 | 3,97 - 492 | 0,29 | -
CyMrauT4aickoro
MECTOPOXKICHHS

I'muHa muloTHasA, KamHeNoJoOHas, TpPyAHOpa3MOKaeMas, CpEIHEIUIaCTHYHAs, YHCIIO0
nnactuaHocTH 17-23, TemmepaTypa cnekanus 1000 C°. I'pamynomerpuueckuii cocTaB ee
XapaKTepU3yeTCs OAHOPOTHOCTHIO, TIIMHUCTAs Ppakius cocTasisier 70-85%.

[To ko3 dunmenty BemyunBanus (K=1,15) HaxoauTcs B MPOMEKYTOYHOM TIOJIOKESHUHU
HEBCITYYMBAIOUIMMHUCS CIIA00BCITYYHBAIOMICHCS TIIMHAMH.

CTpyKTypHBIE W3MEHEHHS B KaMHENOAOOHOH TJIMHE HAYMHAIOTCS MOCJE BO3ACHCTBUS
temneparypst 100 C° 1o 100 C° mpomcxomut mpomecc CymKm, Apyrue H3MEHEHHS He
npoucxonst. B untepsane 100-700 C° mpoucxomuT pacumpenue, Kotopoe coctasiuser 0,6-
0,7% obbema. Jlanee, pu Bo3jeiicTBuE TemmepaTyphl Beime 750 CO mpomcxoaut ycanka u
HauYMHAETCS 00pa3oBaHue KHUAKOH (Baspl. MakcumanbHas ycaaka ¢pukcupyercs mpu 1000 CP,
B OTOT MepHoj s oOecredeHus BCIyYUBaHMS TpaHyl HEoOXoIuMo obOpa3zoBaHUe
razoobpasHoil ¢aspl. B xumuueckoM cocTtaBe AaHHOW TIWHBI HEAOCTATOYHO KOJIHUYECTBO
razoo0pa3yrolux BeIIeCTB, IOATOMY IIPU HArpeBe HE MPOUCXOJUT Ipolecca BCIYyUYHUBAHUSA,
YTO TpeOyeT UCKYCCTBEHHOTO BBEACHUS B COCTaB ra3000pa3yromiei J00aBKHU U 3TO SBISETCS
OCHOBHOI 3ajadyeil oOecredeHHsl Mpolecca BCIIyYMBAHMSI TpaHyJl, HM3TOTOBJIEHHBIX W3
KaMHeNnoA0OHO! ciaboBcnyuMBaroneiics riauHbl. 1 3Toro HeoO6XOAMMO BBICYHIMTH HU
yIAIUTh M3 cocTaBa (M3WYECKH CBSI3aHHYIO BOJY, Pa3pyLIUTh HEPBUYHYIO CTPYKTYPY
KaMHENOJAOOHON TJIMHBI, BBOJAWTH B COCTaB Tra3000pa3yrolie J00aBKM U COBMECTHO
JCTIEPTUpoBaTh TMUHY ¢ JobOaBkaMu. Ilocie 3TOro HyKHO TPaHYJIHPOBATh MOPOILIKOBYIO
Maccy U MOJYYUTh ChIPLIOBbIE TpaHyibl. Kujakue 1060aBKM MOTYT BBOJUTHCS MPH MOJIYYEHUU
CBIPIIOBBIX TPaHyJ U3 MOPOIIKA.

CoBmecTHOE U3MeNbYeHHE obecrieynBaeT paBHOMEpHOE pacnpezeneHue
razoo0paszoBaress 1o BceMY 00bEeMY, YTO JAae€T BO3MOKHOCTH IMOJIYUYUTh MPU BCIYyYHMBAHUU
OJTHOPOJHYIO TOPHUCTYIO CTPYKTYpy IO BceMy oObeMy rpaHyibl. Bo Bpems rpanymsuuu
nopouika GopMHUpPYyeTcsl NEpBUYHAS MTOPUCTast CTPYKTYpa, OCTalbHAsl 4acTh MOp oOpasyercs
npu BcrnyuuBaHuM. [Iporecc ra3oBbIIENEHHS 3aBUCHUT OT BbIOOpa BHMJAa U KOJIWYECTBA
razoobpasyronmx ngo6aBok. HeoOXoauMo HCMONb30BaTh Takue J100aBKH, y KOTOPBIX
BBITOPAIOIIMECS BELIECTBA UMENHU Obl ITMPOKHIA TeMIIepaTypHbId HHTEPBAJ.

Nzyuenue KHUHETUKH BCITyYHBaHUS 00pa3s1oB, M3TOTOBJICHHBIX u3
CJ1a00BCITyYMBAIOIIEHCS KaMHENOJOOHON THAPOCITIONUCTON TIIMHBI, MOKa3alio, YTo M0 Mepe
TIOBBIIICHNS TeMIepaTypsl BermyunBarus 1050-1120 C° B o6pasmax 6e3 106aBOK IPOHCXOIUT
ycaJka ¥ MOBBINIEHHE MIOTHOCTH 0 1,78 r/cm®. 3aTem, Npu BbIAEJEHUH U3 COCTAaBA TJIHHBI
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rpynnsl OH, oOpa3yercs HE3HAUUTEIbHOE KOJIMYECTBO ra3o00pa3HOM (a3bl, MPOUCXOIUT
CHIDKCHHE IUIOTHOCTH. MaKcuMallbHOE BCIydyMBaHUE (DUKCHUpYyeTCs IpHU TeMIeparype
1170C°. IInoTHOCTh BCIydeHHBIX OOpa3lOB cOCTaBIsgeT Bcero mumb 1,52-1,54 r/cm®.
Pe3ynbraThl HccreioBaHUi IPECTABICHBI HA PUCYHKE 1.
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Puc. 1. Brusnue memnepamypvl 6Cnyuuéanus Ha 6CRYYUBACMOCHb CYMeAUMYATUCKOU
2/IUHbL 6 3aeucumocmu om pas3iudHblx 2a3006pa3y;0u4ux 000a60K
1 - 6e3 dobasok;
2 - 1,0% wenounozo omxooa;
3 - 3% emopuunoil oxanuHbl;
4 - 15% bumymcooepacaweti nopoosl;
5 - 3% ompabomannozo cymbpuHa.

W3 puc. 1 BuaHO, yTO B 00pa3ax YMCTOM IIMHBI CTPYKTYpHbIE U3MEHEHHS, 00beMHast
nedopMaIis U TMOBBIIICHHUE TUIOTHOCTH TTpoucxoauT 10 1120°C. A ¢ mpuMeHeHHEM B COCTaBe
IIMXTHl OPraHUYecKuX 100aBoK, B TemneparypHoM uuteppaie 1000-1020°C BsskocTh Mace
CHW)KAETCS, HAYMHAETCA IEpexoj]] €€ B MNHUPOIUIACTUYECKOE COCTOSHHUE M INPOMCXOIUT
KancyJysilisg dYacTull ¢ oOpa3oBaHWEM HApY)KHOW crekmeics o6onoukun. B aToMm
TEMIEPATYpHOM HHTEpBaje, 3a CYET BBIFOpaHUS Tra3oo00pazoBarenss M oOpa3oBaHHS B
3aMKHYTBIX MTOPAaX BHYTPEHHEr0 U30BITOUHOTO JaBJICHHUS, IPOUCXOIUT MPOLIEC BCITyYHUBAHUS.
Opranuyeckue, MUHEpaJbHbIE WIN K€ OpraHOMHUHEpaibHble J100aBKH, HE3aBHUCHUMO OT HX
BHJIa U arperaTHOr0 COCTOSIHUS, B IPUHIIUIIE JIEUCTBYIOT OAMHAKOBO.

Hanpuwmep, BBeneHune B coctaB MIMXTHl 3% 100aBKM OTpaOOTaHHOTO T'yMOpHHA MpHU
Temneparype Bermyuusanus 1150°C, mo3BonseT CHU3UTH TIOTHOCTS ¢ 1,52 10 0,45r/cM®, T.e.
Oosee yem B 3,5 pasza.

AHaJOrM4yHOE BJMSHUE Ha BCIOYYMBAEMOCTb TJWHBI OKa3blBaeT U J100aBKa
OuTyMcoiepKalX Mmopoa B Koiudectse 15%, mpu 3TOM MIOTHOCTH BCITYUYEHHBIX 00pa3loB
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camwkaercs g0 0,42 r/em’. Heusydennbie n00aBKM, B OTIWYHME OT HU3BECTHBHIX, OoJee
0JIaronpuATHO BJIMSIOT HAa BCIyYMBAEMOCTb HCCIIEyeMOM TJuHBI. Tak, BBEJEHHUE B COCTAB
mmxTel  1,0% 100aBKM WIETOYHOTO OTXOJa TO3BOJSET CHU3UTH IUIOTHOCTH TPaHyl,
BCIIy4eHHBIX Tpu Temrmepatype 1150C°, mo 0,32-0,38r/cm®, T.e. Gomee uyeM B 5 pas.
MaxkcumanbpHasi mopusanusi o0pas3loB ¢ BBEACHHEM B COCTAaB IIUXTHI B KadecTBE IOOABKU
BTOPUYHOM OKaJNMHBI obecneumBaeTcs npu Oonee HU3KOH Temmeparype. CHIbKeHHE
TJIOTHOCTH BCIyYeHHHIX rpanyn g0 0,35 r/cm® obecneunBaercs mpu temmepatype 1100 C°.
Takast BCIy4YMBaeMOCTb TPaHyJl IOCTUTAETCS NP BBEACHUU B cocTaB MHXTH 3,0% 100aBKH.
IIpu BBemenuun ee B KonuvectBe MeHee 3,0%, HEOOXOIMMOTO Ta30BBIACICHUS HE
nocturaercs. B pesynbrare He oOecrnieunBaeTCsl MOPHU3AUHU TPaHyl [0 BCEMY 00beMy, 4TO
OPUBOJUT K YBEIMUYEHUIO IUIOTHOCTH 3allOJIHUTENA. YBEJIMYEHUE COACPKAHUS B IIMXTE
no0aBku okanuHbl 0onee 3,0% Takke MPUBOIUT K 3HAYUTEIILHOMY MOBBIIICHUIO KOJTMYECTBA
BBIICTISIIONIMXCA ra3oB. ['a3bl, HaxoAschb B MOpax I0JA H30BITOYHBIM JaBJIEHHUEM, JIETKO
Pa3phIBaIOT MEPETOPOAKHU U YAAISAIOTCA U3 IPAaHyJl, HE BbI3bIBAs MIPOLIECCA BCIyUYMBAHUS.

Pe3ynbrarhl uccnenoBaHUM [OKa3ainu, 4YTO JUIsl OOEcleYeHHs] paBHOMEPHOU
NOpHU3AIMA TPaHyl MO BCeMy 00beMy W (OPMHUPOBAHHS IMOPUCTOH CTPYKTYpBI, KpOMe
ONTHMAJILHOW TEMIIEPATypbl BCIYYUBAaHUS, OCHOBHBIMH TEXHOJOTHYCCKHMH (aKTOpaMu
CIy)XaT TeMmIepaTrypa NpeaBapUTEIbHON TEPMOIOATOTOBKM U  MPOAOKUTEIBHOCTh
BciyunBaHud. [Ipu viccnenoBaHny BCyYHBaHUS KAaMHETOAOOHOM TITUHBI BBISBICHO, YTO IS
yCTpaHEHUS pa3pyILICHUs U YBETUYSHHS] TEPMOCTORKOCTH CBHIPIIOBBIX 00Pa3I[0B, HEOOXOAUMO
MpeBapuUTeNbHO UX HarpeBaTh 10 TEMIEpaTyphbl Havyana Beiaenenus rpynmnsl OH u3 cocrasa
TIHHBL. MUKPOCKOTUYECKUMHU UCCIIEIOBAHUSIMU BBISIBJICHO, YTO TIPH BCITYYHMBAHUH 00pPA3I0B
0e3 mpeaBapUTEIbHOIO HarpeBa, NOpU3alus HAOMIOJAeTCsl B IOBEPXHOCTHOM CIIOE,
BHYTPEHHUE CJIOM 00pa3I0B BCIIYYMBAIOTCS HEIOCTATOYHO WIIM HE BeIlyunBatoTces. [IpuanHoit
TAKOro BCIYYMBaHUS SBJsieTcss OOJBIION Tepenaj TeMIeparyp MeXay LEeHTPOM U
MOBEpXHOCThIO TrpaHyl. Korga Ha HX TMOBEpXHOCTH oOpaszyeTcss pa3MsrueHHas
ra3oHeNnpoHMIIaeMas 000J0YKa, a B IIEHTPE M3-32 HU3KUX TEMIIEpaTyp elle He 3aBepIIaeTcs
npoliecc KarcyysiMM YacTULl U He HayMHAeTCs mpolecc razoodpazoBanus. C MOBBILICHHEM
TEMIEPAaTypbl B TMOBEPXHOCTHOM CJIO€ OOpa3lloB HAYMHAETCS OIUIaBICHHE, KOTOpOe He
CIOCOOCTBYET CO3/IaHUIO ONTUMAJIbHBIX YCIOBHM /ISl HOPMAJIbHOM MOPU3ALINH.

Jlnga obecrnieueHus BCIy4MBAaHMsSI TpaHyJd IO BceMy o0ObeMy ObUIO HaMeyeHO
UCCIJIEIOBAaHUE TIPEIBAPUTENHLHON TepMONOAroTOBKU TpaHyid. C 3TON 1enbio, A U3y4eHUs
BIIUSIHUSI PEXKHUMA TIPEIBAPUTEIHLHON TEPMOIIOATOTOBKHA CHIPIIOBBIX TPaHYyJd Ha CBOWCTBA
3aMoIHUTENS, OOKUT TPOBOAMJICS B JBYX CTaausAX: CHavanma mpu Temmepatypax 200°C,
300°C, 400°C, 500°C, 600°C u 700°C c mpOaOMKHTENBHOCTHIO 5 MHUHYT, 3aTeM MpHU
ontumansHOM Temneparype 1170°C ¢ Beiaepxkkon 4-12 mMunyT. Pe3ynprarel nccineaoBaHui
MpeJICTaBICHBI B TaOIHIE 2.

N3 Tabnumel 2 BUAHO, YTO ONTUMAaibHas TeMIeEparypa MpeABapUTEIHHON
TEPMONIOATOTOBKM ~ Haxomutcss  okomo — 300°C.  Tewmmepatypa  TIpeaBapHTETbHOM
TepMoriofroToBkn Hmwke 350°C He ycTpaHseT TermmooOMeHa MeXTy IEHTPOM M’
MOBEPXHOCThIO TpaHyll. M3ydeHHe CTPYKTYypbl 3allOJIHUTENs IMOKa3aJlo, YTO IMOBBIIICHUE
TEeMIIepaTypbl TpeaBapuTelbHON TepMmonoaroToBku Beime 350-400°C ogHOBpEeMEHHO ¢
MOBBIIICHUEM IUIOTHOCTH OOpPAa3IOB MPUBOAUT K YBEIHMYCHHUIO COACPNKAHHS KOJIUYECTBA
PaCKOJIOTHIX 3€peH KPYITHOH (PpaKIiIuu.
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H3MeneHune mioTHOCTH BCITYYCHHBIX 06pa3u013, HU3IroTOBJICHHBIX U3 KaMHeHOI[O6HBIX
THAPOCIOJUCTBIX I'NIMH, B 3aBUCUMOCTH OT TEMIIEpATypPhI npez[BapHTeanoﬁ

TEPMOIIOATOTOBKH U IPOAOKUTEIBHOCTH BCIIyYMBAHUS. Tabnuua 2.
Temmneparypa, °C [lnoTHOCTS, T/CcM®
Ne IpeBAPHTCIBHON |  BoIyH- MIPOJOJDKUTENBHOCTD BCITyYNBAaHUS, MAH
TEPMOIIOITOTOBKA BaHUs 4 6 8 10 12

1 200 1150-1170 | 1,36 0,46 0,52 0,65 0,78
2 300 «« 1,28 0,38 0,46 0,54 0,72
3 400 «« 1,22 0,32 0,42 0,54 0,65
4 500 «-« 1,20 0,46 0,48 0,55 0,66
5 600 «« 1,18 0,52 0,55 0,67 0,75
6 700 «« 1,20 0,76 0,72 0,92 1,14

3TO CBSI3aHO C TEM, YTO C NOBBILIEHHUEM TEMIIEPATypPbl IPEIBAPUTEIHLHON TEPMOIIOATOTOBKU
JI0 Hayaja TMpolecca MNOpH3allMd HAauyMHAETCs YacTUYHOE BBITOpaHHE TIa3000pa3yromien
N00aBKH, I71€ Ta3bl JIETKO Pa3pbIBAIOT MEPErOPOJIKU U YAAISAIOTCS U3 00pasIioB.

Havano MHTEHCHMBHOTO Ta30BBIACICHUS HE COBIAJAET C MOMEHTOM Iepexoja Macchl B
NUpPOIUIacCTUYECKOE cocTosiHue. [IpeaBapurensHas TepMonoaroroska npu temmeparype 300-
350°C obecrieunBaeT ONTUMAIBHYIO HHTEHCHBHOCTH TEIUIOOOMEHA MEXY MOBEPXHOCTHIO U
HeHTpoM rpanynbl. [Ipu 3ToM 000j04YKa criekaeTcs, HO HE OIUIaBJsIeTCs, a TeMIieparypa
LIEHTpa JOCTUTacT 3HAYEHHs, COOTBETCTBYIOIIETO Hayaly HMHTEHCHUBHOTO TIa30BbIACIICHUS,
IPOMCXOIUT PAaBHOMEPHOE BCIyYMBaHKUE 00pa3lioB 110 BCEMY 00beMy I'paHyIIbl.

®opMUpOBaHUE  ONTUMAIBHOM TOPUCTOM  CTPYKTypbl —oOecrmeuuBaeTrcs IpHU
IPOJOJDKUTENBHOCTH 6-8 MuHYT. Ilpm nanbHeWIneM yBEIMUYEHUH MPOAOLKUTEIBHOCTU
BbIIEP)KMBAHMSI BO BpEMsI HAXOXJICHUS TPaHyNl B 30HE OOKUTa BBIIIE 8§ MUHYT, 3aMEUYaETCs
OILJIaBJICHHE MOBEPXHOCTU U MOBBIIIEHHUE IIJIOTHOCTH I'PaHyIl.

Takum oOpa3om, pe3yabTaThl HCCIEJOBAHMM IMOKA3bIBAIOT, YTO JJISl MPUMEHEHUs
KaMHETOI00HOW THUIPOCTIOMUCTON CTa00BCIYYHBAIOMICHCS TJIMHBI B KAaueCTBE CHIPHS,
HE00X0/IMMO TPOBEJICHHE CIEAYIOIINUX TEXHOJOTHUECKUX ONEpaluii: pa3pyliuTh NEPBUYHYIO
OPUPOIHYIO CTPYKTYPY IJIMHBI, YIQJIUTh W3 COCTaBa INIMHBI (PU3MUECKU CBS3aHHYIO BOAY,
BBECTH B COCTaB MacC ONTHUMaJbHOE KOJMYECTBO ra3000pa3yrouux 100aBOK, W3TOTOBHUTH
CBIPLIOBBIE TPaHYJIbl U BCIIYUYUBATh UX ITPU ONTUMAIBHOM PEXUME BCIIyUHBaHUS.

Pe3ynbTathl vccnenoBaHus BHEAPEHbI Ha TEXHOJIOTMYECKON JTMHUM 110 MPOU3BOJICTBY
JIETKUX 3aroiHuTeneld B ropoae Cymraur.

@Ou3NKO-MEXaHMYECKUE II0Ka3aTeJd JIETKOTO  3alloJIHUTENs, BCIIyYEHHOIO Ha
3aBOJICKOH TEXHOJIOTMYECKOH JIMHUH, IIPECTaBIEHbl B TabnuLe 3.

PesynpTaThl  MPOMBIINUICHHBIX  HCCIEIOBAHMN  IOKA3bIBalOT, 4YTO  (PU3HMKO-
MEXaHUYECKUE IMOKAa3aTeaH JIETKOTO 3alOJHMUTENS, TIIOJIYyYeHHOTO W3 KaMHENOJ0OHBIX
THJIPOCIIOUCTBIX CIa0OBCITyYMBAIOMIMXCS TJIMH, 1O BCEM IIOKA3aTeNsiM YIOBJIETBOPSIOT
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TpeOOBaHUAM JAEUCTBYIOUIMX cTaHAApTOB. OHM PEKOMEHIYIOTCSI B KAa4e€CTBE 3allOJIHUTENEH
JUIS. TIPOM3BOJICTBA JIETKUX OETOHOB, a TaKXe TEIUIOM3OJIALIMOHHBIX M 3BYKOH3OJSIIMOHHBIX

3aChIIOK.
DU3UKO-MEXaHMYECKHUE TTOKA3aTEH JIETKOT0 3al0THUTES,
M3TOTOBIICHHOTO U3 KAMHEIIOI00HO! CIIa00BCITYYHBAIOIICHCS TJIMHEI . Tabnuya 3.
Mapka 3aI0THATENS 110 HACBITHOMN MIIOTHOCTH
No CBoiicTBa 3aMOJIHUATENS
300 400 500 600
1 | [InotHOCTH, T/CM® 2,46 2,46 2,48 2,48
2 | HachImHAas IUIOTHOCTb, KI/cM® 280-310 370-400 480-570 570-600
3 [TpoYHOCTH NMPH CAABIMBAHUH 10-14 17-2.2 2.6-3.0 3.5-4,0
B mnHApe, Mlla
Cpenuee 3HaueHUE
4 | xoddhdunmenTa GopMel 3epeH 11 1,0 1,0 1,0
rpaBust
5 ConepxaHus B FpaB(I)/II/I 6-8 4.5 5.7 4-6
PacKoJIOTHIX 3epeH, % 1o Macce

C ucnosnbp30BaHUEM MOITYUYEHHBIX 3aMOJHUTENEH ObUTH 0J00paHbl ONTUMANIbHBIE COCTaBbI
jerkoro 0eToHa. B kauecTBe MENKOTo 3amoIHUTENS ObUT UCTIOIb30BaH INIOTHBIA MECOK.
C ucnonb3oBaHMEM NMOPUCTOTO IpaBus ¢ Mapkoi 1o mwioTHocTH 300-800, M3roToBIEHHOTO
W3 KaMHENOMO0HOH TJMHBI, TONYdeH Ierkuii 6eToH miIoTHocThIo 850-1800 kr/M® n
npouHocThio 3,4-35,0 MIla.
BBIBO/IbI
1. MccnenoBanbl BO3MOXKHOCTH TOJIyYEHHsI UCKYCCTBEHHOI'O MOPHCTOrO I'paBUs THIIA
KepaM3uTa U3 KaMHenojoOHoW riuHbl CyMrauTyaiiCcKoro MECTOPOXKICHHUS.
VY CcTaHOBNIEHO, YTO JIaHHYIO TVIMHY MOKHO HCIOJIb30BaTh KaK OCHOBHOE CBHIpbE IS
MIPOU3BOJICTBA KEPAM3UTOBOIO TpaBUsi C TNPUMEHEHHEM IOPOILIKOBOIO crocoda
W3TOTOBJICHHUS.
2. M3yyeHa KHMHETHMKAa BCHOY4YMBaHMA Macchl U3 TNuHBL  CymrauTyaiickoro
MECTOPOKJEHUS B 3aBUCUMOCTH OT BHJIa U KOJMYECTBA BCIIYYHMBAIOIIMX PEAreHTOB
IpU pa3HBIX TemIeparypax. BbIsBIEHO, 4TO ¢ BBEAECHHWEM B cOCTaB MIMXTHl 1-3%
OpPraHUYECKUX WJIM JK€ OpraHO-MHUHEpAIbHBIX JI00ABOK pPE3KO IOBBIIIACTCS
dbopmupyercs
MEJIKO3EpHUCTasl TOpPUCTasi CTPYKTypa, PaBHOMEPHO pacHpelelieHHas I0 BCEMY

00beMy 3aroTHUTES.

BCITYYHMBACMOCTH HCCHG}IOB&HHOﬁ TJIMHBI, OIITUMAaJIbHas1

3. YCTaHOBIEHO, YTO AJISl TOPU3AIMU 3ATIOJHUTENS, OOECIICUYMBAIONIETO ITOJyYCHNE
ONTHMAJIBHOW MOPUCTON CTPYKTYPHI U TOBBIIIEHHON MPOYHOCTH, HEOOXOAMMO HX
HaxoXJIeHUe B 30He o0xwura 8-10 MunyT npu Temnepatype 1150—1170°C.

Pesynbrarel uccnenoBaHuii BHeapeHbl Ha CyMIauTCKOM TEXHOJOTMYECKOM JIMHUU IO
IIPOU3BOJCTBY JIETKOI'O 3allOJHUTENS. W IIOJAY4YE€H JIETKUM 3aIllOJIHUTENIb C HACBIITHOU
m10THOCTHI0 300-600 Kr/M°, IPOYHOCTBIO HPH CAABIMBAHUY B IUIuHApe 1,4-4,0Mma.
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YIIK 624.131

IF'EOUH®OPMALIMOHHBIE CUCTEMbI I'NC) U AJUCTAHIIMOHHBIE
METO/bI JJIsI U3YUEHUSA UHXKXEHEPHO-TEOSKOJIOT' MYECKOM CPE/IbI
k.m.H. F'abuboe @.I. Azepoariosncanckuit HUU Cmpoumenvcmea u Apxumexmypeot,

0.¢p.m.1. basam X.P. 3enoocanckuii Texnuueckuui Yuusepcumem, HUpan,
Tabuoosa JI.@. unsicenep xkomnanus «SOCARy, Azepbatioscan,
k.m.u. lllokoapoe E.M. Kaszaxckuti HUU Cmpoumenvcmea u Apxumexmypuol

MUHONDIS-GEOEKOLOJI MUHITIN OYRONILMOSINDD GEOINFORMASIYA
SISTEMLORI (GIS) VO DISTANSIYA USULLARI
tex.iizra f.d. Habibov F.H. Azorbaycan Insaat vo Memarliq ETI,
tex.iizra f.d. Bayat H.R. Zoncan Texniki Universiteti, Iran,
Hbobibova L.F. “SOCAR "-da miihandis, Azarbaycan,
tex. iizra f.d. Sokbarov Y.M. Kazaxstan Insaat va Memarhq ETI

GEOGRAPHIC INFORMATION SYSTEMS AND REMOTE SENSING METHODS FOR
THE STUDY OF GEOTECHNICAL AND GEOENVIRONMENTAL ENVIRONMENT
ph.d. Gabibov F. G. Azerbaijan SRI of Construction and Architecture,

ph.d. Bayat H.R. Zendjan Texnikal University, Iran,
Gabibova L. F. ingineer Company "SOCAR", Azerbaijan,
ph.d. Shokbarov E.M. Kazachstan SRI of Construction and Architecture

AnHoTanusi: B pabore ormeuaercs, yto npuknagusie cucremsl [YIC He umeroT cebe
PaBHBIX MO MUPOTE NPUMEHEHUS, T.K. UCIOIb3YIOTCS BO BCEX HAINPABICHUSX HUCCIIECIOBAHUS,
MOHMTOPMHIAa W IPOTHO3MPOBAHMS COCTOSIHMSI HMH)KEHEPHO-TEOIKOJIOTMUECKON CpEelbl.
ABTOpamMu, Uil YCWJIEHUS U ONTUMM3AaLUU MHTepakTHBHOro komekca ['MC nmpu npunstun
VIIPaBICHYECKUX  pEIIEHUH 10  CIOXKHBIM  HHXEHEPHO-TEOIKOJIIOTHUECKHMM  O0BEKTaMm,
NPEATIOKEHO MHTEPPENCHYIO CHCTEMY MOJIb30BaTeNs MOJACOeTUHNUTE K 010Ky KoHTpossiepa. Ha
IpUMepe UCCIIEJOBaHMsI COBPEMEHHBIX KaTacTpoduueckux 3emiierpsicenuil Mpana nokasaHa
3(Q(PEKTUBHOCTh  UCHOJb30BAHUS  METOJIOB  JUCTAHI[MOHHOIO 30HJUPOBAHUSA  3EMIIH.
[TpencraBineHa METOAMKA IUCTAaHIMOHHOTO 30HIMPOBAaHUS 1 MOHUTOPHUHIA CEHCMOAKTUBHBIX
TEppPUTOpUI, B KOTOpOH (oTO- M BHIEOKaMEpbl ¢ (HOTOrpaMMETPUUECKON ammaparypoi
YCTaHABIMBAIOTCA Ha CTAalMOHAPHBIX BBICOTHBIX TOYKAaX HCKYCCTBEHHBIX BBICOTHBIX
ceficMoCTOMKUX coopykeHUHU. JlJis yCOBEpIIEeHCTBOBAaHUS rOCYAapCTBEHHON ciyxO0bl Mpana
M0 JUKBUJALUHU TOCJIEICTBUN  KaTaCTPOPUUECKHX 3EeMJIETPSACEHUN pPEKOMEHIOBAHO
BHeApenue Poccuiickoit ['NC "OkcTtpemym".

KuroueBbie cioBa: reorpapuueckas nHpopmanuonnas cucrema (I'MC), monutopusr,
MPOrHO3UPOBAHUE, YCUIICHUE, WHKEHEPHO-TEOIKOIOTrHUeCKU 00BEKT, OKpY Karouas cpeaa,
JTUCTAaHIIMOHHOE 30HIUPOBAHUE, KaTacTpoda, 3eMIEeTPICEHUE, COOPYKEHHE.

Xiilasa: Bu mogaloda gostarilir ki, istifado genisliyino géra GIS totbiq sistemlori 6zlorine
borabor tapmayiblar, ona goro ki, miihondis-geoekoloji miihitin voziyyatinin tadgiqatinin,
monitoringinin vo prognozlasdirilmasinin biitiin istigamatlorinds istifado olunurlar. Miolliflor
miirokkab miihandis-geoekoloji obyektlar tizro idaroedici gorarlarin gobul edilmasi zamani
GIS interaktiv kompleksini giiclondirmak vo optimallagsdirmagq igiin, istifadogiliyinin interfeys
sistemini kontroller blokuna birlosdirmok toklif etmisdirlor. Iranin miiasir  folakotli
zolzalalorin tadgigati misalinda yekun distansiya zondlagsdirma iisullarinin istifadagisinin
effektliyi siibut olunmusdur. Seysmik aktivli orazilorin distansiya zondlagdirma tisulu tagdim
olunub, hansi ki, foto vo videokameralar fotogrammetrik aparatura ilo birlikds siini yiiksok
seysmik dayaniqli qurgularin stasionar yiiksok noqtalorinds  qurasdirilirlar.  Faciali
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zolzalolorin naticalorinin aradan qaldirilma iizra franmn dévlet qurumunun tokmillasdirilmasi
{iciin Rusiyanin «Ekstremumy GIS totbigi tévsiys olunub.

Acar sozlor: cografi informasiya sistemlori (GIS), monitoring, prognozlasdirma,
giiclondirms, miihandis-geoekoloji obyekt, otraf miihit, distansiya zondlasdirma, folakat,
zolzalo, qurgu.

Summary: The paper notes that GIS application systems have no equal in the breadth of
application, as they are used in all areas of research, monitoring and forecasting the state of
geotechnical environment. The authors, to enhance and optimize interactive complex GIS
when making management decisions for complex geotechnical and geoenvironmental objects,
the proposed interface system user to connect to the controller unit. On the example of the
study of modern catastrophic earthquakes in Iran proved the effectiveness of the use of remote
sensing methods. The technique of remote sensing and monitoring of seismic areas, in which
photo and video cameras with photogrammetric equipment are installed on stationary high-
altitude points of artificial high-altitude earthquake-resistant structures. The introduction of
the Russian GIS "Extremum” recommended to improve the public service of Iran to eliminate
the consequences of catastrophic earthquakes.

Keywords: geographical information system (GIS), monitoring, forecasting,
strengthening, engineering-geo-ecological object, environment, remote sensing, disaster,
earthquake, construction.

['eorpaduueckue unpopmammonssie cucreMsl (I'MC) - 370 BO3MOKHOCTH HOBOTO B3TJIsiza
Ha OKpYKAalOIIMH Hac MHUP C TOMOIIBIO COBPEMEHHON KOMIBIOTEPHON TEXHOJIOTUU JUIs
KapTUPOBAHUS U aHAIM3a OOBEKTOB PEAIbHOIO MHUpPA, a TAKXKE COOBITUM, MPOUCXOIAIIMX Ha
HallleH IUIaHeTe.

['eorpadpuueckas uHpoOpMalMOHHAs cUCTEMa - 3TO HMH(OpPMAalMOHHAs cHUCTeMa, obecre-
ypBamomas coop, XpaHeHHe, 0OpabOTKy, JOCTYI, OTOOpak€HHE M PacCIpOCTPaHEHUE
npocTpaHCTBeHHbIX AaHHBIX. | MC npenHazHaueHs! Ui pelIeHUs HayYHbIX U MPUKJIAJHBIX 3a1a4
WHBEHTApU3alliy, AaHAIN3a, OLEHKHM, NPOTrHO3a W YIPABICHUS OKpYXKAIOWEH cpenod u
TEepPUTOPHATBHON OpraHU3aIy OOIIeCTBa.

I'NC - 310 ocobast nHPOpPMAIIMOHHASI CUCTEMA, OPUEHTUPOBAHHASL HA MPOCTPAHCTBEHHO -
OpraHM30BaHHbIE JaHHBIE, COYETAHUE COBPEMEHHOW KOMITBIOTEPHON TEXHUKU U TPaJUIIMOHHBIX
Hayk o 3emsie. Kak Bcsikas uH(OpMalMOHHAs CHCTEMa, 3TO - COBOKYIHOCTH IIPOILIECCOB
MaHUIYJIMPOBAHUS C UCXOAHBIMU JIAHHBIMU B IEJISX MOIy4eHHUs MHPOPMAIUH, PUTOJHOM [UIst
npuHATUS pemieHuil. [ BbimonHeHus: cBoero npenHaszHaueHus [IC nomkHa uMeTh NMOJTHBIN
Ha0Op (PYHKIMOHAJIBHBIX BO3MOXHOCTEH, B TOM 4YMCIIe HaOJIIOIeHHE, U3MEPEHHE, OIMCAHHUE,
MHTEpIIPETALNIO, NpOrHo3, npuHsrtue pemeHuil. [MIC - cucrema TEXHMYECKHUX CPEJCTB,
IpOrpaMMHOTO OOeCHeyYeHus] W TPOLEAyp, MpeAHa3HaueHHas Juii cOOpa MPOCTPAHCTBEHHBIX
JTAHHBIX, YIPaBICHUA W MaHUIYJSIMA UMM, WX aHaIW3a, MOJAEIUPOBAHHMA U OTOOpaXKeHHS B
LEJSX pelleHus KOMITIeKca 3a/1a4 10 IJIaHWPOBaHHUIO U yripasiieHuto [1].

N.B.Iapmuz u ap. [2] cumrator, uyro [MIC - 3TO ammapaTHO-TIpOTpaMMHBIN YeIOBEKO-
MAaIIMHHBIA KOMIUTIEKC, oOecreunBaromuii coop, 00paboTKy, 0TOOpakeHHE M PaCIpOCTPAHECHUE
IPOCTPAaHCTBEHHO-KOOPAMHALIMOHHBIX JAHHBIX, MHTETPALMIO JAHHBIX U 3HAHUM O TEPPUTOPUU
JU1s BX 3()(HEKTUBHOTO MCIOIB30BAHMSA MIPU PEIICHUH HAYYHBIX U MPHUKIIAIHBIX TeorpapuiyecKix
3a7a4, CBA3aHHBIX C WHBEHTapU3allMel, aHAJIW30M, MOAEIMPOBAHMEM, MPOTHO3UPOBAHUEM U
YIIpaBJIEHHEM OKPYXKAIOIIEH Cpeoi U TEpPUTOPUAILHOM OpraHu3anuei ooiecTna.
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Cornacio M.A.Illyouny [3] 'MIC - 310 nmporpaMMHoO-arapaTHblii KOMIUIEKC, OCYIIECTRIIS-
fommii  coop, oroOpakeHue, 0OpabOTKy, aHAIM3 M PACHPOCTPaHEHHE WHPOPMALUH O
IPOCTPAHCTBEHHO PpACIPECICHHbIX OOBEKTaX M SBJICHUSX Ha OCHOBE JJIEKTPOHHBIX KapT,
CBSI3aHHBIX C HUMHU 0a3 JaHHBIX M COIYTCTBYIOIIMX MAaTepHaioB. JTO MOILIHOE COBPEMEHHOE
CPEJIICTBO pELIEHUs pa3HOOOPA3HBIX 3aJau B YHCIIE KOTOPBIX: 1) co3/1aHne BBICOKOKAYE€CTBEHHON
KapTorpapuuecKor MpoAyKInH; 2) CBsi3bIBaHUE Trpaduyecknx OO0BEKTOB ¢ uHpopMarmen
B 0a3ax JaHHBIX; 3) MpeAcTaBlIeHUE AAHHBIX B BUJE KapT, JUarpamM, rpagukoB u cxeM; 4)
aHaJIN3 TPOCTPAHCTBEHHBIX JAaHHBIX, MOJEIMPOBAHHE OOCTAHOBKHU; 5) TMOAIEP)KKA MPUHATHS
YIIPaBJIEHYECKUX U ONEPATUBHBIX PEIICHU; 6) MHTETPUPOBaHNE IaHHBIX U3 Pa3HbIX UCTOUHUKOB
uHpopmaryy; 7) B3auMoeicTBHE C APYTUMH HH(POPMALMOHHBIMU CUCTEMAaMH U TEXHOJIOTUSIMU.
B ob6mem ciyuae I'MC mo3Bosnsier pemate Tpu Kiacca 3aaad: WHGOPMAIIMOHHO-CIIPABOYHBIE;
CETEeBOM aHaIn3; MPOCTPAHCTBEHHBIM aHAIN3 U MOJICIUPOBAHHE.

Kak wunterpupoBannbie cuctembl I'MC sBnser coboil mpumMep OOBEIUHEHUS Pa3IMUYHBIX
METOJIOB U TE€XHOJIOTHH B €IMHbIA KOMILIEKC, CO3JaHHbII NIPH UHTErpaluyi TEXHOJIOTHH CUCTEM
aBroMaTtuzupoBaHHoro npoektupoBanust (CAIIP) wu wuHTerpauumu JaHHBIX Ha OCHOBE
reorpadguyeckor HHPOPMAIIUH.

Kak npuxnanneie cuctembl [MIC He nmeer cebe paBHBIX MO IIMPOTE MPUMEHEHUS, T.K.
UCIIONB3YeTCsl B reorpadMu, TEOJOTWH, TEOPKOJIIOTHH, TPaJOCTPOHMTENBCTBE, Tomorpaduu,
BOECHHOM JI€JI€, TPAHCIIOPTE, HABUTALIUU, CTPOUTEIILCTBE COOPYKEHHUH, 3KOHOMUKE U T.JI.

Kak cucrembl maccoBoro mnosb3oBanust [YIC MO3BONSAIOT MPUMEHATh KapTOrpadHyecKyro
UH(OpMaIHIO Ha YPOBHE JIENIOBOM TPpaMKH, UTO JIENAeT X JOCTYITHBIMH JIFOOOMY CHELUATINUCTY.
HIMeHHO mo3TOMY NIpy NpUHATHUM pemeHnii Ha ocHoBe I'MIC-TtexHOnoruii He Bcerna co3faroT
KapThl, HO BCET/1a UCMOJB3YIOT KapTorpaduueckue TaHHbIE.

@OynkuuoHanbHele Bo3MoxkHOCTH ['MC: 1) BBOA MAaHHBIX B MAIIMHHYIO CpEAy IyTeM
UMIIOpTa M3 CYIIECTBYIOUIMX HAOOpPOB LU(POBBIX JAaHHBIX WIA C IMOMOIIBIO OLM(POBKU
MCTOYHHMKOB JIaHHBIX; 2) NpeoOpa3oBaHUE JaHHbBIX, BKIIIOYAs MX KOHBEPTHPOBAHHE M3 OJIHOTO
dopmara B Apyroi, TpaHchoOpMalUiO KapTorpaUuecKuX MpPOEKINH, H3MEHEHHE CHCTEM
KOOpJMHAT, 3) XpaHEHWE, MaHUITYJMPOBAaHUE W YIPABJIECHHE JaHHBIMH BO BHYTPEHHUX U
BHEIIHUX 0a3ax JJaHHBIX; 4) KAPTOMETPUYECKHE ONepalium; 5) CPeACTBA NEPCOHAIBHBIX HACTPOEK
I0JIb30BATEIICH.

OcHoBy TmporeccoB 00paboTKU cocTaBisieT IudpoBoe MonenupoBanue. OHO MO3BOJISET
OCYIIECTBJIATh BEKTOPHO-TOMOJIOTMYECKOE MOJICTUPOBaHKE, Oydepusaiio 00bEKTOB, aHAIN3
cereil, mocTpoeHue MU(POBBIX MOJIENIEi TEPPUTOPUU HITH MECTHOCTH U T.JI.

B uHCTpyMeHTambHBIX CHCTEMax MoJyiepKuBaeTcsi Habop Mmoxened  (LUQPOBBIX
NPE/ICTaBICHUN)  MPOCTPAHCTBEHHBIX  JAHHBIX  (BEKTOpHAs, TOIOJOIMYecKas U  He
TOIOJIOTUYECKask MOJIENM, KBaJpOJEPEeBO, PACTpOBas MOJENb, JHMHEHHbIE CETH) Ui BBOAA
JTAHHBIX, UX aHAJIM3a, MOJICTIMPOBAHUS U MTPE/ICTABICHHS.

Kak mnpaBuio, Moaynmu W NpHIOKEHHS OOpa3yloT EIUHYIO MOJb30BATENbCKYIO Cpexy
uctpymeHTanbHbIX [MC. K snpy nmonkimrodaercs TeMaTHUYECKH OPUEHTHPOBAHHBIE MOIYIIH,
JIOTIOJTHSIEMbIE TIPUJIOKECHUSIMU JUISL YIIPABJICHHUS MOJENSIMH JIQHHBIX, MTOCTPOEHMS LU(PPOBBIX
Mojieneld, O0OpabOTKM pacTpOBBIX HM300paKCHUM, BBITIOJHEHUS PACUYETOB, aHAIM3a |
NPOEKTUPOBAHUS, OpraHu3aluy UHTepdeiicoB. IIpun ToM MMeeTcs: BO3MOKHOCTb MOKITIOYEHUS
MOAYyJIeH, pa3pabOTaHHBIX KOHKPETHBIM I10JIb30BaTeIeM. DTO MOBBIIIAET YHUBEPCAILHOCTD MU
pElLIEHNN HETUIIOBBIX 33/1a4.
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Wucrpymenransabie [ YIC MoryT Bkirouats Habop Moayien it GOpMUPOBAHUS M BEICHUS
0aHKOB 3eMEJIbHBIX JTAHHBIX O COCTOSIHUM JKHJIOIO M HEXWIOro (OHAOB, MHPOPMALMOHHOTO
oOecrieueHusl aIMUHUCTPALMK TOPOAA, BEACHUs KaaacTpa HEIBM)KMMOCTH, aHAJIN3a, OLEHKH U
TUIAHUPOBAHUSI TOPOJICKUX TEPPUTOPHIL, YIIPABIECHUS] KOMMYHAJIbHBIM XO35CTBOM U T.II.

PaznooOpasue I'MC mopokaaer HEOOXOIUMOCTh HMX aHajdW3a W BbIOOpa JUIS PEIICHHS
MPaKTHYECKHX 3a]]a4 B KOHKPETHOM 001acTH.

['NC conepxuT B cBoeM cocTaBe 0a3y JaHHBIX U [0 ATOM MPUYKMHE MOKET MPUMEHSATHCS U
NpUMEHsIeTC KaK CHeHaIn3upoBaHHas MH()OPMAIIMOHHAS CUCTeMa. DTO JIaeT OCHOBAHHUE TPH
pemienny 3ana4y uH(opMamoHHoro xpaneHus otHectd [MC x MH(pOpMaMOHHBIM CHCTEMaM,
XOTS MO CBOoeMy (DYHKIIMOHATPHOMY Ha3HAuYeHHMI0 Kak uHTerpamuonHas cucrema [MC B
OoJIbIIIEl CTENEHU MOYKET OBITh OTHECEHA K KJIacCy CUCTEM 00pabOTKU JAHHBIX U YIIPaBJICHUS.

Kak undopmarmonnas cucrema copemennass [ IC paccunTtana He mMpocTo Ha 00pabOTKY
JTAHHBIX, @ Ha MPOBEJCHHE BO MHOIMX CIIydasiX 3KCIEPTHBIX OUeHOK. [pyrumu cioBamu ['MC
MOXET BKJIFOUATh B CBOM COCTAB AKCIIEPTHYIO CUCTEMY WJIM SKCIIEPTHYIO TEXHOJIOTHIO.

OddextuBrocts [MC kak 3KCHEPTHOM CHUCTEMBI OMpeNeNnseTcs BO3MOXHOCTBIO Habopa
CPEICTB AJIEKTPOHHOr0 0(prca, O3BOJISIOIET0 OCYIIECTBISATh NOIEPKKY IPUHSTUS PELLICHUH.

Wurerpauus B ['UC, kak 1 B OOJBIIMHCTBE APYTUX CUCTEM, CTPOMTCS HA CO3JaHUU HEKON
B3aMMOCBSI3aHHOM CHCTEMbl (JaHHBIX M TEXHOJIOTHH) M NPUMEHEHHE CHUCTEMbI CTaHJapTOB
"ne-tope" wiu "ne-pakro".

B cpaBHeHMM ¢ JApYyrMMM HMHTETpUpPOBAaHHBIMU HHGpOpMarMoHHbIMH cucTteMamu [UC
o0nazaeT BO3MOXKHOCTbIO —TIJI0OQNbHOM  MHTerpauuu. OHa TO3BOJSIET  yCTaHABIMBAThH
B3aMMOCBSI3U MeXIy "Oosbimmmu”, "cpenHuMu", "MaiabMu" 00bEKTaMU OKpPY’KaroLero MHUpa B
71r000¥ MOCIIeI0BATETHHOCTH.

ITockonbky kak mH(popmanmoHHas cucrema ['MIC XpaHUT MHQOpMALUIO M OCYLIECTBISET
MHQOpPMAIIMOHHOE  OOCTY)KMBaHHE Ha  OIPENCICHHOW TEpPPUTOPHM, OTO  OMNPEAEISIET
knaccupukanuto ['MC o TepputopuamsHOMYy Npu3HaKy. Takas KiacCH(pHKAIMs MPEACTaBISIET
co0Oli HMepapXWUeCcKyld MOJIeNb, BCIEACTBUE 4YEro IIeJIeco00pa3HO BBEACHUE TOHATHUS
TEPPUTOPUATHHOTO YpOBHS ucronbzoBanus [ MIC.

Omaum  n3 BaxHenmmx cBodMcTB [MIC  sABnsiercss BO3MOXHOCTH TE€HEpAIM3AlMA U
JIeTaTM3ay HH(OPMAIIUH, YTO TIO3BOJISIET pacCMATPUBATH SIBJICHUS U IIPOLIECCHI OKPYKAIOIIETO
MHpa B JMHAMUKE, B YACTHOCTH, B Pa3HbIX MACIITAOHBIX Ps/laX, M CBA3bIBATh pazHOMACIITaOHbIE
JaHHbIE MKy Co00i, YTO MpoOJeMaTWdyHO Uit OOBIUHBIX  CIEHUAIN3UPOBAHHBIX
MH(POPMAIIOHHBIX CUCTEM.

['enepanmmzamust obecnieunBaer 0000IIeHHEe WHPOPMAIIMK TPH YMEHBIIICHUH MaciiTada
U3y4yaeMol TEppUTOpPHM, a TIOIIaroBasl JeTaau3alusi TO3BOJISIET BBLAEISITH HEOOXOIMMBbIE
oIpoOHOCTH TIpU yKpymHEeHnr macmTada. [Ipu 3ToM TexHomorus: 00pabOTKU JaHHBIX B TaKHX
MOMCKOBBIX CHCTEMaX JOCTaTOYHO MPOCTa U JUIS IIMPOKOro Kpyra Iojib3oBarenieid He Tpedyer
yIIIyOJICHHBIX 3HAHUM HU B T'€O/I€3UM, HU B Kaprorpaguu. 3TO MO3BOJSET OPraHU30BHIBATH
3anpochkl Kak B OOBIMHON 0a3e JaHHBIX, HO M TOJIy4aTh pPe3y/bTaThl 3alPOCOB HE TOJBKO B
TaOJIMYHOM BHJE, HO W B BU3yasbHOM BHze. s maccoBoro mosb3oBanusi ['MIC mosiBuinchH
MMEHHO KaK CHCTEMbI MOAIEPXKKHU MPUHSITHS PEILICHUH ¢ HCIOIb30BaHHEM METOJIOB JIEJIOBOM U
KOMITBIOTEpHOM Tpauku. ITO CO3MaeT BO3MOXKHOCTh MCHOJBb30BAaHHA HE TOJBKO KapT, HO U
KOCMUYECKUX CHUMKOB, KOTOPbIE MOTYT OBbITh Pe0oOpa30BaHbl B U3BECTHYIO KapTorpapuyeckyro
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NPOEKIMIO, YTO TIO3BOJISCT TOJMYYUTh OIEPATUBHO KapTOrpaduueckyro HH(DOpPMAIHIO s
CpaBHEHUS C CYIIECTBYIOIICH JIOKATM30BAaHHOM MH(OpMAIHEH Ui €¢ OOHOBJICHHUSL.

I'NC xak neneBas MH(GOPMAIIOHHAS CHCTEMa XPaHUT MH(POPMALIUIO OIPENIEICHHOTO YPOBHS
JIOKAJIM3aIMK, HO 32 CUET CBOMCTBA IJ100AIM3ali OHA MOXET Mmoyuuth uHdopmanuio uz ['NC
0oJiee BHICOKOTO MM 60Jiee HU3KOTO YPOBHSI.

HeszaBucumo ot ypoBHs wucnomns3oBanuss [MC pesynbraThl 3ampoca MOTYT  OBITh
Ipe/ICcTaBlIeHbl 0000IIEHHO Ha 0oJiee BHICOKOM YPOBHE WM JIETATM30BAaHHO Ha Ooljiee HU3KOM
ypoBae. Takoe cBoiicTBo aenaet ' IC 3¢ deKTUBHBIM CPECTBOM MOMCKA U aHAIN3a XPAaHUMOH B
Hell MH(OpMaIK 1 HECPABHUMOM € APYTUMU MH(OPMAITOHHBIMU CUCTEMaMH, PACCUUTAHHBIMU
Ha XpaHEeHUe U 00pa0OTKy TAOIMYHBIX TEKCTOBO-IIU(DPOBBIX TAHHBIX.

['NC o00bMHO BBHINONHAIOT C JAaHHBIMH IIATh MPOLIEAYP: BBOJX, MAHUITYJIMPOBAHHE,
yIIpaBII€HUE, 3aIIPOC U aHAIIN3, BU3YaIH3aLUIO.

NmxeHepHO-TEOIKONTHUECKOe KapTorpadupoBaHHE MPOBOAUTCS MPH pPazHOMACHITAOHBIX
WH)KEHEPHO-TEOPKOJIOTUYECKUX ~HCCIIEOBAaHUAX M MoHUTOpuHre. OCHOBHasg 1elb 3TUX
WCCTIIOBaHHI - M3YYEHHE U OLIEHKAa KOMIUIEKCHOTO BO3/ICHCTBUSI TEXHOT€HHBIX M MPHUPOIHBIX
(aKTOpOB Ha OKPYXAIOILYI0 I'€OJOTMYECKYI0 Cpely M IPOTHO3UpOBaHUE €€ M3MeHeHWH. Jlis
petieHus 3a1a4, 00eCIIeUNBAIOIINX BBITOTHEHUE ATOW IeIH, HE0OXOAMMO coOpaTh U 00padoTaTh
JTaHHBIE, OTHOCSIIMECS K Pa3IMYHBIM HPUPOIHBIM OOBEKTaM, COXPAaHHTh HX, OCYIIECTBIIATH
MO/JIETTMPOBAHUE U AHAIN3 UHKEHEPHO-TE03KOJIOTMUECKUX MPOLIECCOB U TEHACHIIUM UX Pa3BUTHS,
a TakXkKe UCIONB30BaTh JIaHHbIE TPU TMPUHATUM PEUICHWH 10 YIPaBIECHUIO KadeCTBOM
OKpY>Karollei reoskonoruueckoit cpeapl. Hanbomee 3ppekTMBHBIM HHCTPYMEHTOM MPOBEACHHS
TaKkuX padoOT SBISIOTCS T€OMH(OPMAIMOHHBIE TEXHOJOTWH, a TPH HUCIOIB30BAHUM JIaHHBIX
JMCTAHIIMOHHOT'O 30HAUPOBaHUs - UHTerpupoBanHbie [ VIC.

Pe3ynbTar MHKEHEPHO-TEO3KOJIOTMYECKOTO HCCIIEIOBaHUS, Kak MpaBHJIO, IPEACTaBIseT
OTIEpaTUBHBIC JAHHBIE TPEX THUIIOB: KOHCTATHUPYIOIME (M3MEPEHHBIE MapaMeTpbl COCTOSHUS
T€03KOJIOTUYECKON Cpellbl U KOHCTPYKLMM, KOHTAKTUPYILUX C HEl B MOMEHT OOCIEeIOBaHUs);
OIICHOYHBIC (PE3yJIbTaThl OOPAOOTKM HM3MEPEHH W TOJyYeHHs] Ha ATOM OCHOBE HMHKXEHEPHO-
TE03KOJIOTUYECKON CUTYyalliu); TPOTHO3HbIE (TIPOTHO3MPYIOLIEEe pa3BUTHE OOCTAHOBKMU Ha
3a1aHHBINA MepUOJ] BPEMEHN).

W3 storo cremyer, 4to B MH)KeHepHO-Teodkonornueckux ['MIC mpuMeHsIOTCS B MEPBYIO
oyepenb TUHAMUYECKHEe MoJenu. B cuily 3Toro GONbLIyI0 pPOJib B HUX UTPAIOT TEXHOJIOTHH
CO3/1aHMS 3JIEKTPOHHBIX KapT.

B kadectBe uHpOpManuu mepBoro Tuna (B BHJAE PACTPOBBIX CJOEB) HCIOJIB3YIOTCS
A3POKOCMUYECKUE CHUMKH, OOBEKTHBHO OTpPAKaIOLIME COCTOSHHE IOBEPXHOCTH 3eMJIM Ha
MOMEHT CBhEMKH U CoJep)Kallue cBeleHus o penbede, ruaporpaduyeckoil  cetw,
PACTUTENBHOCTH, IOYBaX, OCOOEHHOCTSX TI'EOJOTMYEeCKOrO CTPOEHHUS, a TaKKEe TEXHOT€HHBIX
o0bekTax u nporeccax. OHM Jal0T OCHOBY /U CHCTEMHOT'O MOJIX0/1a K U3YYEHHUIO OKpY Karolen
WHKEHEPHO-TEOIKOJIOTMYECKOM Cpenbl, T.K. CHUMOK MpEACTaBIAET COO0W YMEHBILIECHHYIO
IPOCTPAHCTBEHHYIO MHOTOKOMIIOHEHTHYIO MOJENb H300paKEHHOW Ha HEM TEppUTOpUM H
TEXHOTCHHBIX 0OHEKTOB.

Bo3MOXHOCTH ~ MH)KEHEPHO-TEODKOJIOTUYECKOW ~ MHTEPIIPETAllid  PACIIUPSIOTCS ¢
UCTIOJIb30BAHUEM JIaHHBIX, TIOJTYYEHHBIX KOHTAaKTHBIM CIIOCOOOM, a Takke C Y4eToM
B3aUMOCBSI3€H, MPUCYIIMX MPUPOAHBIM OOpa30BaHUSAM U OTPAKAOIIMX HX PEaKIHi0 Ha
BO3J/IeiicTBUE TEeXHOTeHHBIX (akTopoB. [losTomMy BTOpHIM THIIOM uHHpOpMalMu (B BUAE
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BEKTOPHBIX CJIOEB) SIBIISIOTCS (DOHIOBBIC M CO3/aBacMbIe B Ipoliecce padoT Kaprorpaduieckuie
MaTepUallbl:  TEOJOTMYECKUE, THUAPOTCOIOTHUECKUE, HHKEHEPHO-TeOJorHYeckrue, reomopdo-
JIOTUYECKHE, TIOYB, PACTUTEIILHOCTH, TONOrpaduuecKue, JTaHadTHBIC, TEXHUIECKUE U T.JI.

ATpuOyTHBIE JaHHBIE OBIBAIOT CTATHCTHYECKOTO M CIIPABOYHOIO XapaKTepa O MPUPOIHBIX,
TEXHOT€HHBIX M MHBIX O0BEKTaX M3Y4eHHs U KapTorpadupoBaHHUs, a TAKKe BCIIOMOraTelbHas
uHpopmanmsa. ATpuUOYTHl TNPEACTaBICHB CHUMBOJAMH (Ha3BaHMA), 4YHCIAMH (CTaTUCTHKA),
rpadukoi (LBET, pUCYHOK). B OCHOBHOM OHHM XpaHATCs B BUJE TAOJMII, KaXK/as 3alUCh KOTOPBIX
COOTHOCHUTCSI C OIPENEICHHBIM TPOCTPAHCTBEHHBIM OOBEKTOM 4Yepe3 TOJIb30BaTeIbCKUN
UICHTU(DUKATOD.

O060011as1 BRIIIEU3I0KEHHOE, MOXKHO CKa3aTb, uTo npuMeHenne [ MIC ams perenust camoro
IIMPOKOTO Kpyra 3ajad WHKEHEPHO-TEOIKOJOTMISCKOTO HAIPABJICHUSI IEPCICKTUBHO, a
pa3paboTKa SKCHEPTHBIX CHUCTEM IO3BOJUT PE3KO MOBBICUTH 3()(HEKTUBHOCTH HMCHOIb30BAHUSA
uHpopMaIu U3 OaHKa JaHHBIX U JOCTOBEPHOCTh OLIGHOK M IPOTHO30B UpPE3BBIYANHBIX
MH)KEHEPHO-TE0IKOJIOTUIECKIX CUTYaIHIA.

CymectByer 6ombinoe komuuectBo ['MIC, pa3paOoTaHHBIX B pa3lUuHBIX CTpaHax. B cuiy
psiaa 0COOEHHOCTEH B YAaCTHOCTH, MX JOCTATOYHOM WM3BECTHOCTH M AKTUBHOM MapKETHHTOBOM
NOJUTUKY  (pupM-pactipocTpanutenieii B AsepOaiipkane u CHIT mambonee pacrpocTpaHeHbI
cnenyronme ['MC: Arc View GIS, PC ARC/INFO DAK (Data Automation Kit) kommanuu ESRI.

JInist onepaTHBHOTO MIPHUHATHS PEIICHUN TPU YIIPABICHUN HHXCHEPHO-TCO3KOIOTUICCKIMU
TEPPUTOPUATBHO-PACTIPEICTIEHHBIME ~ O0BEKTAMH  MOXHO  HCIOJB30BaTh  MHTEPAKTHBHBIM
komiuieke [ UC (cm. puc.1), KOTOpBIi cOmepKUT OJIOK XpaHEeHHUs JaHHBIX 1, OIOKU 0TOOpaKeHus
o01ei 1 AeTanu3upoBaHHOM nHGopMarmu 2 u 3.

Biox ¢popmuposanus BJIOK O0TOOpakKe HUust Baox popMuposanus
M300pasKeHUs1 30HbI NeTanusupoBaHHoON | oG
uHTepeca <€ H300paKeHUsI KapT
uHdopManuu
5
h y
Kanan
Kananx
OTOOP AsKEeH U 51
OTOOP A’KEeH U sT KapThI
30HBLI MHTEpeca
BJIOK O0TOOPp asKeHu st
L [ /\_» o6meii nudopmMmannumu <_/-
2 Kaunaj ynpasjeHust
Kanajg moaroroBxkm cocraBoM
AeTAJTU3UP OBAHHOM AEeTAJTU3UPOBAHHOM
unHbopManMKu ] _— undopMmanuu
/ | ' N\
BJIOK NMOATOTOBKM HMurepdeiicnasi cucrema
Kauan o
npaBjIeHust odmel u noJib30BaTelIst Kanaux
yup AeTAaJIU3NP OBAHHOM 7 yupasJjJeHus
uHbOpMAaAIIMHA

Kananu
MHTEPAKTUBHOIO
YHIpaBJIeH U st
Kanan
MOy IeH U 5T

JAAHHBIX

Baox
XpaHeHUus
TAHHBIX

KanaJux MOATOTOBKM
oGeii mndopManumu

|
[
BHenmmHue MCTOYHMKH I

unHdopMALII I

Puc.1. Cxema unmepaxmusnoeo xomnaexca I UC.
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bnok oroOpaxxenus: o0mieit nHpopMaIuu 2 COSTUHEH C OJIOKOM OTOOpaKeHUS KapThl 4 U
O5okoM (popMupoBaHUST H300paKEHHS 30HBI HHTepeca 5. KoMIuieke coaepskuT OJIOK MOATOTOBKU
o01Ielt u eTanu3upoBaHHON HH(OPMALIUK 6, CBI3aHHBIN C OJIOKOM XpaHEHHs JaHHbBIX 1, O110KOM
O0TOOpaKeHUs JIeTaIM3UpoBaHHOM HMHbopManun 3 u OiokoM u3o0paxkeHus kapt 4. B cocras
KOMIUIEKCa BXOAUT MHTEp(eiicHas cucTrema IMojb30BaTeNsi 7, CBsi3aHHAs C OJOKOM XpaHEHUs
JAHHBIX 1, OJIOKOM OTOOpaKEHUS ACTATU3UPOBAHHOM HH(GOpMaIHK 3 1 OI0KaMu (OPMHUPOBAHUS
n300pakeHus KapT 4 1 n300pakeHus 30HbI HHTEpeca S [4].

Haunbii komivieke ['YIC mo3BossieT npu MHTEPAKTUBHOM B3aMMOJEUCTBUU OCYIIECTBUTh
OJTHOBPEMEHHOE TIPE/CTaBlICHNEe OOIICH M ACTATM3UPOBAHHON WH(pOpMaLuK 00 WH)KEHEPHO-
T€09KOJIOTUYECKOM OOBEKTE YMpPaBICHHS Ha COOTBETCTBYIOIIMX CPEACTBAX OTOOpPaKEHUS
uapopmar. To ecTb Ha cpeacTBe OTOOpaXkeHUs! o0miel MH(pOPMAIMK - BBIBOJ BHIA KapThI
TEPPUTOPHUHM, BKIIOYAas BO3MOXKHOCTh YyKa3aHUS OOBEKTOB OINEPATUBHON OOCTaHOBKH, Ha
CpeicTBE OTOOpaXEHUS JIETATM3UPOBAHHOM WH(POpPMAIMU - TIPEACTaBlICHUE BBHIOPAHHOU
M0JIb30BATEJIEM 30HBI MHTEpECa B YKPYITHEHHOM MacIlTade B 33JJaHHOM PEeXHMME TI0Ka3a, a TaKKe
JOTIOJIHUTENPHBIX CBEIEHHM B paMKax [OJArOTOBIEHHOTO TMEPeYHs, YTO OOeClevrBacT
NpeJICTaBIICHNE TI0JIb30BaTeN0 OoJiee momHoi nHpopmanun 06 o0bekTe ynpasienus. [Ipu sTom
o0ecreynBaeTCs MOBHIICHNE CKOPOCTH TPENICTABICHNS M M3MEHEHHS JaHHBIX, BEIBOJAUMBIX Ha
CpencrBa OTOOpaKeHUS WH(OPMALMH, a TaKKE ONEPATUBHOCTH MOJTYYCHHUS MOJIb30BATEIIEM
3ampamrBaeMbIX CBeleHWi. OnepaTHBHOE TMONydeHHe OoJjiee MOJTHOW WH(OpMALUK  TI0
UHKEHEPHO-TEOIKOJIOTMYECKOMY ~ OOBEKTY  YNpaBJE€HHs  CIIOCOOCTBYET  TOBBIICHUIO
3((eKTUBHOCTH OLEHKM M aHallu3a CIIOKMBILIEHCS CHTYyallMd C LEIbl0 NPUHATHA Hambosee
HPaBUIBHOTO YIIPABIEHYECKOTO PEIICHHUS.

ABTOpaMu, 1711 YCUJICHHS U ONTUMH3AIIMHU BBIIICYKA3aHHOTO MHTEPAKTUBHOTO KOMILIEKCA
I'MC npu npUHATUM YIIPaBIEHYECKUX PEICHUI MO CI0KHBIM HHKEHEPHO-T€0IKOJIOTMYECKUM
00BEeKTaM, TMPEATIOKEHO HHTEP(PEUCHYIO CHUCTEMY IIOJIb30BaTeNsl TMOACOSIUHUTh K OJIOKY
KOHTpPOJLIEPA, KOTOPBIN B CAMOM IPOCTOM BAPUAHTE COJEPIKUT, IIOCIIEN0BATENBHO COEMHEHHBIE,
dazudukarop, 670K TaOIUIIBI JIUTBUHUCTHUECKUX TpaBu U aedazudukarop. B Oonee croxxaom
BapuaHTe OJIOK KOHTPOJUIEpa MOKET COCTOATH U3 asudukaropa, 0J10ka HEYETKOTO JIOTHIECKOTO
BbIBO/IA, Jedasudukaropa, HCHOIHUTETHBHOTO OpraHa, OObEKTa YIpaBICHUS U JaT4yHKa
OTpUIIaTebHON 0OPATHOM CBS3H.

Baxueiinme kayecTBa aHHBIX, MHCIOJB3YyEeMbIX B TIpOLECCe MPUHATHS pELICHHS -
aKTyaJbHOCTb, TOJIHOTA U OOBEKTHBHOCTh. BcemMHu STHMH KauecTBaMH O0JaJaloOT JaHHbIE
JCTaHIMOHHOTO 30HAMpoBaHusa 3emum (/13). Onu ciyxaT 3pQPeKTUBHBIM HHCTPYMEHTOM,
MO3BOJISIFOIIMM OINEPaTUBHO M JIETAIBHO MCCIIENOBaTh COCTOSIHUE OKpPYKAIOIIeH HHKEHEpHO-
TE0IKOJIOTUYECKOMN CPEIbI.

JlicTaHIMOHHOE 30HAMPOBAHHUE CETOAHS - 3TO OTPOMHOE Pa3HOOOpa3re METO/I0B MOTYYSHHUS
U300paKeHUI MPAaKTUYECKH BO BCEX JHMAIa30Hax JJIMH BOJH AJIEKTPOMArHUTHOIO cHekTpa (OT
yAbTPaUOIETOBOrO 10 JAalnbHed MHQPAKpacHOW) W pagMoaHana3oHa, camas paziIudHas
0030pHOCTDh N300paKEHUH OT CHHMKOB C METEOPOJIOTMYECKHX T'eOCTAllMOHAPHBIX CITYyTHHKOB,
OXBATHIBAIOIMX MPAKTUYECKH IIeJI0€ MONyLIapHe, 10 JETalbHBIX a’pOChEMOK YdJacTKa B
HECKOJIBKO KBaJIPaTHBIX METPOB.

OcCHOBHBIE JOCTOMHCTBA AMCTAHIIMOHHOIO MOHUTOpUHTA cienyroiue: 1) HaGmronaroTcs u
PETUCTPUPYIOTCS CBEJICHHSI 00 OOIIMPHBIX MPOCTPAHCTBAX 3€MHOM MOBEPXHOCTH; 2) Onaromaps
0OMBIIION O030pPHOCTH MOXKHO TIPOCIICKHUBATH TJI00ATBHBIC, PETHOHAIBHBIE M JIOKAJIHHBIC
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0COOEHHOCTH TEPPUTOPHIA 3eMHOI TTOBEPXHOCTH; 3) KOCMHUUECKAE CHUMKH M Q3POCHUMKH JIAIOT
OJJHOTUITHYIO MH(POPMAIIMIO O TPYIHOAOCTYIHBIX pPailOHaX C TaKOW K€ TOYHOCTHIO, KaK U JIJIA
XOpOIIO M3YYEHHBIX YYacCTKOB, YTO MO3BOJISET S(P(PEKTUBHO NMPUMEHSATh METOJ KCTPAIOJISAINT
Jen(ppoBaHHBIX MPU3HAKOB HA OCHOBE BBIJIETICHUS JIAHIIA(TOB - aHAJIOrOB; 4) MTHOBEHHOCTh
N300paXkeHs1 OOIMPHBIX IJIOMIAJICH CBOAUT K MUHMUMYMY BIIMSIHUE NEPEMEHHBIX (DaKTOpOB; 5)
[0 MarepuajgaM IIOBTOPHBIX CBEMOK H3y4yaeTCsl AWHAMHMKA IPUPOJHBIX M TEXHOICHHbIX
IPOLECCOB HA HCCIEAYEMOM TeppUTOpUM; 6) BO3MOXKHOCTb DETYJSPHOIO IPOBEACHUS
MOBTOPHBIX CHEMOK IO3BOJISIET BHIOpATh JIy4IIMe H300pa)KeHUs; 7) KOMIUIEKCHBIA XapakTep
uH(pOpMaIH, COMACPIKAIIMICA B KOCMHUYECKMX CHMMKaX M a’pOCHHMKaX, OOYCIIaBIHMBAET
UCIIOJIb30BAHUE UX ULl U3YUEHHSI CII0KHBIX ITPOLIECCOB B3aUMOAEHCTBHSL KOMIIOHEHTOB IIPUPO/IbI
U TEXHUYECKHX COOpYKEHHIi; 8) Omaromapsi eCTECTBEHHOW T'eHEpallM3allii H300paKeHUsT Ha
KOCMHMYECKUX CHUMKaX U a3pOCHUMKAX OTOOPaKarOTCsl UCCIIEAYEMbIE 3JIEMEHThI TEPPUTOPHU CO
CJIEIaMH €CTECTBEHHOTO, aHTPOIIOTEHHOIO M TEXHOI€HHOI'O BO3ACHCTBHSI.

JIUCTaHIMOHHBIE METOIBl MCCICAOBAHUS OKPYKAIOIIEH Cpelbl BEAYT CBOK HCTOPHIO C
npeBHeix BpemeH. Hampumep, eme B /[IpeBHem Pume cymectBoBaim n300paskeHUs
Pa3IMYHBIX reorpapuyeckux OOBEKTOB B BU/IC IUTAHOB HA CTEHAX 3/IaHUH.

B XVIII Beke omnpenencHue pa3MepoB U IPOCTPAHCTBEHHOIO IIOJIOKEHMs IPEAMETOB
[POUCXOAMJIO TI0 €r0 PHCOBAHHBIM H300paKEHUSIM B LIEHTPAJIbHON NPOEKLUH, KOTOpHIE
NOJIyYald C TIOMOLIbIO KaMepbhl-OOCKYpbl C BO3BBILIEHHBIX MeCT M cynoB. MccnenoBarenb
HoJTy4yaj CHUMKU-PUCYHKH, IpaguuecKu GUKCUPYs ONITHUYECKOE N300paXKeHUe. YKe MU ChbeMKe
MPOU3BOAMIICS OTOOp U 0000IIIEHNE IeTael N300pasKeHHS.

CnenyromiMyM  dTarlaMM B pa3BUTUM  JIUCTAHIMOHHBIX METOJOB CTald  OTKpPBITHE
dotorpadun, nzodpereHre ¢GoTooOBEKTHBA U crepeockona. dortorpaduueckas perucrparys
OINTUYECKOT0 U300paKeHHs TI03BOJIMIIA TTOJTyYUTh MOMEHTAIIbHbIE CHUMKH, KOTOPbIE OTJINYAIIUCh
00BEKTUBHOCTHIO, I€TATBHOCTHIO U TOYHOCTBIO.

®dotorpaduu MECTHOCTH, CIENaHHBbIE C BBICOTHI ITUYLETO MOJIETa C BO3AYLIHBIX IIAPOB U
3MeeB, Cpa3y ke MOJIYYMIM BBICOKYIO KapTorpapuyecKkyro OLeHKY. [l pa3M4HbIX BOCHHBIX U
TpaKJaHCKUX 1IeJIe UCIIOb30BATNCH CHUMKH C IIPUBS3aHHBIX a3POCTATOB U aPOILIAHOB.

IlepBble caMOJIETHBIE CHUMKH COBEPILWINA PEBONIOLMIO B JAUCTAHLIMOHHOM 30HJUPOBAHUM,
HO OHH HE MTO3BOJISUIN MOTy4aTh HEOOXOAMMBIE METKOMACINTAOHbIE H300paXKEHNSI.

CrenyromuM 3TanoM CTajlo UCIOJb30BaHUE OaUTMCTHUeCKUX pakeT. IlepBblif cHHUMOK
3eMHOM TOBEPXHOCTM OBbUI TOJy4eH MpH TNOMOIIM (hoToamnmapara, YCTAaHOBJIEHHOTO Ha
Oaumictraecko paketre DAVY-2 HeMeENKOro MpoW3BOACTBA, 3amylieHHOM B 1945 1. C
AMEpPUKAHCKOTO0 pakeTHOro noiauroHa. Pakera npocrurima BeicoTel 120 KM, mocne 4ero
¢doToanmapar ¢ OTCHITON TICHKOM ObLT BO3BpAIlleH Ha 3eMJTIO.

Hauanom cucrematnueckoro o03opa MOBEpXHOCTH 3eMJIM K3 KOCMOCa MOXKHO CUUTATh
3amyck 1 anpenst 1960 r. amepukanckoro Mereoposnueckoro crytauka TIROS - 1.

Celiuac  3a7auu  OINEPATUBHOIO CIIyTHMKOBOTO KOHTPOJS IPUPOAHBIX  PECYPCOB,
UCCIIEIOBaHMsI TMHAMUKU NPOTEKAaHWs NPHUPOAHBIX NPOLIECCOB U SIBICHUM, aHAINW3 IPHYMH,
NPOTHO3MPOBAHUS BO3MOXKHBIX ~ TOCIIEACTBUH M BbIOOpa  CIIOCOOOB  IPENyNpeKICHHS
Ype3BbUAMHBIX CUTYallMl CUMTAIOTCA HEOThEMJIEMBIM aTpuOyTOM METOJOJIOTMH  cOopa
nHGOPMAIIMH O COCTOSITHUM MHTEPECYIOIIeH TeppUTOpUH (CTpaHbl, 30HBI, paliOHa, TOpPoa U T.1.),
HEOOXOIMMOM JUT MPUHATHS IPABUIIbHBIX U CBOEBPEMEHHBIX YIPABICHYECKUX PELICHUMH.
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MoXHO NpoaHaIM3UpPOBaTh OIBIT UCIOIb30BAHUSI CPEICTB JUCTAHLIMOHHOIO 30HAMPOBaHUs
crienuaIbHbIMU ciTy:kOamu MpaHa 115 OLeHKH CTeNeHH pa3pyLIEHU 31aHUi U COOPYKEHUI NIpu
Bamckom karacrpoduueckom 3emierpsicennn 2003 roxa [5].

Ha pwuc.2-4 mnokazanpl a’dpodOTOCHUMKH pa3IMYHbIX YacTeld ropoma bam mocie
3emuieTpsicenusi. Ha puc.5 mokazan a’poOTOCHUMOK OTHeNIbHOM uyactu ropona bam mocne
semieTpsiceHus. Ha 3tom ¢oTO OT/AEIbHO BBIIENCH HMCTOpHYECKUil mamsaTHUK Apk. Ha puc.6
MokazaH a’po()OTOCHUMOK HCTOPUYECKOTO MaMsITHUKA ApK T1Ocie  3eMJIeTPSICeHHs,
BBIIIOJIHEHHBIN B 0oJiee KpyIMHOM paspelieHud. Ha 3ToM CHUMKE 4eTKO BHIHBI MaclTad u
OTJICNIbHBIC JICTAIM pPa3pylICHUM NamMsATHUKAa ApK B pe3yibTare 3emuerpscenus. Ha puc.7
NoKa3aHa Kapta ropoja baM ¢ pasinuHbIMU 30HaAMM pa3pylIeHMil. JTa KapTa COCTaBJE€HA Ha
OCHOBe 00pa0OTKM WH(OpMALUM, TMOJYYCHHOW W3  PA3IUYHBIX  adpPOPOTOCHUMKOB,
MPOU3BEICHHBIX Tocie Karactpoduueckoro 3emierpsicenus 2003 roma. CocraBneHue 0a3
JMAHHBIX HA OCHOBE 00paboTKu wuH(pOpMALMK, TOIYYEHHOH 3a CYeT OUCTAHIIMOHHOTO
30HIMPOBaHUs M JaibHelmee wucnoiab3oBaHue |MC—TexHOMOrnii Mo3BOMMIO COCTABUTH
BBIILICYKa3aHHYIO KapTy.

Ho y Bcex »THMX METOJIOB €CTb HEIOCTATKH, CBSI3aHHbIE JIOPOTOBU3HOM U
HEBO3MOKHOCTBIO COXPAHEHUS CTAIIMOHAPHON TOYKU HAOJIOIEHUS.

ABTOopaMu pa3paboTaHa JOCTATOYHO MPOCTas METOJAMKA MPOBEACHUS TUCTAHIIMOHHOTO
30HIMPOBAHUS U MOHUTOPUHIA CEHCMOAKTHBHBIX, OIOJI3HEONMACHBIX M IOJIBEPKEHHBIX
KaTacTpO(UUECKUM Pa3pyIINTEIbHBIM 3eMIIETPSCEHUSIM TEPPUTOPHiL (CM. puc.8).

Kamepa u dororpammerpuueckas anmapatypa 3 yCTaHABIMBAETCs Ha CTAIIMOHAPHBIX
BBICOTHBIX TOYKaX 4 MCKYCCTBEHHBIX BBICOTHBIX CEHCMOCTOMKHX COOPYKEHUU 2, C KOTOPBIX
BO3MOKHO HAOJIOJIEHHE 32 OMOJIHEONMACHBIM CKJIOHOM 1 MM MOpa)XeHHOM 3eMileTpsiCeHHEM
TeppuTtopuer. Ha crnenuanbHbIX MECTax BBICOTHBIX CEMCMOCTOMKHX  COOPYKEHUU
(HeOockpeObl M BBICOTHBIE JOMa, JBIMOBBIE TPYOBI, BBIIMIKM MOOWIBHOW CBSI3U U T.I.)
yCTaHaB/IMBajach CHEIUalbHAs anmnapaTypa Uid CbEMKH TEPPUTOPUU U  OOBEKTOB,
HaxoZAImuxcs Ha Hel. Ha yka3aHHBIX CTallMOHApHBIX TOUKAX amnmnapaTypa MOXeT paboTaTh Ha
MOCTOSIHHOM DPEKHUME WUJIM B PEKUME NMEePUOINYECKON paboThl. JTa METOAMKA 3HAYUTEIHHO
JIellIeBIIe, TOUHEE U Ha/IekKHeH adpoOTOCHEMKH.

CoBpemennble I'MC — TexHomOrMM B HacTosIiee BpeMs SBISAIOTCS HauOolee
3G(hEeKTUBHBIM  MHCTPYMEHTOM,  IO3BOJISIIOIIMM  OCYHIECTBIATH  MaTeMaTHYECKOe
MOJICJIMPOBAHUE MECTHOCTH, a TaKKe MPOMCXOISAIIME Ha HEH upe3BblYailHble CUTYAIlHUH,
3a0J1arOBpeMEHHO aBTOMATU3UPOBATh IMPOLIECC MPHUHATHS YINPaBICHUECKUX pEIIeHUH,
HaIpaBJICHHBIX HA CHUKCHUE PHCKA BO3HUKHOBEHHS YPE3BBIUAWHBIX CUTYAIlUH M CMITUYCHUS
WX TTOCJEACTBUM.

I'MC mno3BonsieT MHOTOKPAaTHO COKPAaTUTh CPOKH MPOBEACHUS padOT MO 0O0OCHOBAHUIO
3¢ (EeKTUBHBIX BApUAHTOB PEArvpPOBAHUS, TEM CAMbIM 3HAYUTEIHHO YMEHBIIUTH KOJMYECTBO
MOCTPAIABIINX M CHU3UTh MaTepUaIbHBIN yIIepo.

Bo BcepoccuiickoM  Hay4HO-HCCIIEOBATENIbCKOM  HMHCTHTYT€ 1O  IpobiemMam
IpaXJIaHCKOW OOOpPOHBI W YPE3BBIYAMHBIX CHUTYallMii B KOOIEPALMU C PIIOM JPYrux
opraHuzamnuii Oputa co3gaHa U 3GEGEKTUBHO NMPUMEHsETCs Ha mpakTuke riodanbHas ['MC
«IKcTpeMym» [6].

[ItataeiMu 3agauamu ['UC «OxkcTpemMym» SIBISIOTCA:

- IPOTHO3 BO3MOKHBIX IOCJEACTBUN YPE3BBIUAWHBIX CUTyallud HPUPOAHOTO M TEXHOTEH-
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HOTO  XapakTepa, HCHOJIb3yeMbIX IS  COCTaBJICHUS  IUIAHOB  MPEBEHTHBHBIX
MEPOIIPUATHH;

- omepatuBHas pa3pabOTKa CIEHAPHUEB pPEarupoBaHUs CHUJI JUKBHIAIUU YPE3BBIYANHBIX
CUTYyalui,

IMOCTPOCHUEC KapT KOMILICKCHOI'O pUCKa 1 PUCKa 110 OTACIIBbHBIM BHJ1aM OIIACHOCTH.

- s - ‘7 s
Puc. 2. Aspopomocrumox yacmu eopooa bam nocne
kamacmpodguyecxoeo 3emnempscenus 2003 zooa.

Puc.3. Aspogpomocuumox uacmu eopoda bam nocne
Kkamacmpoghuueckozo 3emnempsicenus 2003 2ooa.
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Puc. 4. Aspogpomocnumox wacmu copooa bam nocie kamacmpogpuueckozo
semaempsicerusi 2003 2ooa.

Puc.5. Aspogpomocnumox uacmu 2opoda bam nocie kamacmpoguuecko2o
semaempscenus 2003 200a. OmoenvHo ebloeren UCmopudecKuti Ramamuux Apx.

Puc.6. Aspopomochumox paspyuienno2o ucmopuyecko2o namamuuka Apx. nocie
Kkamacmpoguueckoeo bamcrkozo semnempscenus 2003 2ooa.
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Puc.7. Kapma copoda bam ¢ pazsnusHbiMu 30HAMU PA3PYUEHUL, COCMABIECHHAS
Ha ocrnoee ucnoavzoearnus I UC.

Puc. 8. Cxema npogedenus OUCMaAnyUOHHO20 30HOUPOBAHUSL U MOHUMOPUHRA
CEUCMOAKMUBHBIX U ONOJI3HEONACHbIX meppunopuu
[Ipaktnueckas 3HaunMocth [MC «3OkcTpemym» Bblpakaercss B 3((GEKTHUBHOCTH €€
NPUMEHEHHUs NIl KOMILJIEKCHOM OLIEHKHM PHUCKa OT Ype3BbIUAWHBIX CUTyallMd MpPUPOJHOTO U
TEXHOT€HHOI'O Xapakrepa, MIPOrHO3UPOBAHUS MOCJIEACTBUI pa3pyUIMTENbHbIX
3eMJIETPSICEHUH, MH(GOPMAIMOHHON NOJACPKKUA HPUHATHUS PEIICHUH M0 JIOKaNIM3alUu U
JMKBUJIALIUHU YPE3BbIYAHBIX CUTYallM IIPUPOJHOTO U TEXHOI'€HHOI'O XapaKTepa.

Cpa3y mocne 3eMIIeTpsICeHUS BO3HUKAeT 3a/aya OIEHKHM OOBEMOB BO3MOXHBIX
paspylIeHM M KOJMYECTBAa IOCTPaJaBIIMX Ul ONEpPaTMBHOIO Hadaja CHAcaTENIbHBIX U
JPYTUX HEOTJOKHBIX pabOT B HACEJEHHBIX MYHKTaxX. 3aTeM 10 Mepe MOCTYIUICHUs TaHHbBIX
pa3BeKky, HeoOXoauMoe KojaudecTBO cuil U cpeAactB yrouHsercs. [MC «3Dkctpemym»
CrocoOHa peniath Takue 3aJ1a4i B KpaT4allliue CPOKH, IIOATOMY JIJIsi OTPaOOTaHHOM CHCTEMBbI
JUKBUIAIMU TIOCIEJCTBUN KaTacTpoduueckux 3emuerpsicennii Mpanckoit PecnyOnmku oHa
Oynet mosie3Ha u 3G GHeKTUBHA.

[Iporpammubie  cpeactBa [MC  «Okcrpemym»  aisi  OLIGHKM — HOCIEICTBUN
KaTacTpOQUUYECKUX  3EMIICTPSACEHMH  BKJIIOYAIOT  OINEPAlMOHHYIO  Cpely, CpelcTBa
OpraHu3allii W MPOBEACHHUS BUACOKOH(PEPEHIUH M MPOTpaMMbl JUIsl pacyeTa MOCIEICTBUN
3emuierpsicennid. Kpome toro, B coctaB I'MIC «OkcTpeMym» BXOAUT KOMIUIEKT MPOTPAMM,
KOTOPBIH /1aeT BO3MOXKHOCTb XPaHHUTh, CHCTEMaTU3UPOBAaTh U 00pabaThIBaTh 3HAYUTEIbHBIE
00beMBbI KapTorpauecKol M CeMaHTUYECKON MH(OpMAIMU, TPOTHO3UPOBATh MOCIEACTBUS
3eMJICTPSICEHUH, a TaK)Ke 000CHOBBIBATH A(h(PEKTUBHBIC CIIEHAPUHU PEarupOBaHUSI.
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CtpyKTypa mporpaMmsl JjIsl OLIEHKH MMOCIEACTBUN KaTaCTPOPUUCCKUX 3eMIIETPSCCHUI
IpeJcTaBIeHa Ha puc.9.

ABTOMAaTHYECKUI PEKUM PaOOTHI CIICIIUAIN3UPOBAHHON MPOrPaAaMMBbI B paMKax
BUJICOKOH(EPEHIIUH TIO3BOJISET C JIFOOOr0 yIaIeHHOT0 KOMIILIOTEPA MEPEAATh TapaMETPhI
COOBITHI M HOJIyYaTh PE3YIbTAThl OLEHKH [TOCIEACTBHIM B BUJIE CIICIMAILHON KapThl U
tabuui, 00beIMHEHHBIX Ha WeD site [6].

[eoutipopmanmonman

cucremMa
1.Gaox éaszni 2.Baor 3.b.uoxk 4.b.10K
MAHHBIX MATEVATUUECKUX RELIOOpa W BLINOALBLIX
MoTeneit om““"na“?“ MANNGIX U
MCPOTIPUSITUI MO MOKyMenTH-
YMCHBLICHUK) poranus
PMCKKOB
S.baok 6.G.tok 7.Bnok 8. Odopv.tenme
npucMA CCICKTHPORAHA pacuera pe3y.aIsTaTor
uundopmauun 00BLCKTOR, MOCJCICTBN pPacucToB HA
Cuysk0 epounnix HonaBWINX B U MCPONIPUATHIA web site n
301y ACHCTBUS 1O pecalrupoBalimio) pacebliKka
1eMJIETPHCEILU S

Puc. 9. Cmpyxmypa npoepammer I UC «Dxcmpemymy 05 OyeHKU HOCIe0Cmeutl
CUIbHBIX 3eMIempACeHUlU.

Crpyktypa Omoka ©6a3el I'MC «Oxctpemym» pekomenayemas uist MpaHckoit
Pecny6nuku npezacrasiena Ha puc.10.

B pamkax Onoka 06asbl maHHbIX crnernuanusupoBaHHod [MC wunHdopmanmoHHbIE
MacCCHUBBI CTPYKTYPUPOBAHBI B IPYIIIIHI.

[lepBas rTpynma WHPOPMAIMOHHBIX MAaCCHBOB TIO3BOJISIET JCTAJIBHO OIMHUCHIBATH
n3ydaemoe mpoctpaHcTBO. OHa BKIOYaeT IU(POBBIE TONMOrpaduiecKkue JaHHbIE, TOYHOCTD,
MOJIHOTA W HAJSKHOCTh KOTOPBIX COOTBETCTBYIOT HMPAHCKUM CTaHAApTaM JJisi  KapT
macmtabos 1:1000000, 1:100000, 1:10000, 1:2000, 1:1000. MenkomacimTaOHbIE KapThl JafOT
o0mryro uH(popmaiuo o tonorpaduu paitona. KpynmHomacuitabuple KapThl MO3BOJISIFOT OIH-
CBIBAaTh CTPYKTYPY TOPOOB, HACEIICHHBIX MMyHKTOB U OT/IEIHHBIX OOBEKTOB.

Kaptel paznoMOB ¥ MHKEHEPHO-TEOJIOTMUECKMX  YCJIOBUH  JAlOT  I'€OJOTMYECKYIO
XapaKTEPUCTHKY Cpenbl. DTa nHOpMAIUs JOMOIHIETCS NETATLHBIMUA TAHHBIMHU O TUAPOTPAdUHL.

Bropast rpymimna naHHBIX TipeIHa3HAueHA 151 ONMCAHUs YPOBHS CEMCMUYECKON OoracHOCTH. B
0azy nmanHbix ['MIC BKIIFOUEHBI KapThl OOIIETO CEHMOpaliOHUpPOBAHUS, Ipyrue Oosee JaeTaibHbIC
KapThl U KAPThl CEHICMOMUKPOPAOHUPOBAHKS ISl TEPPUTOPUIA CEMCMOOIIaCHBIX pErnoHOB MpaHa.
Bce ynomsiHyThIE aHHBIE GOPMUPYIOT HAOOP TEMATUIECKUX KapT, TAOJIUII, CeTel 1 rpadoB.

B 0a3y naHHBIX BKJIIOYAIOTCSl TaKXKE KaTalIOTH CHJIBHBIX 3€MIJIETPSCEHHM MHpa 3a MEpPHO.
1900-2010 r. u os Teppuropru Mipana —ucToprdueckie U MHCTpyMEHTalbHbIE TaHHbIe 10 2010 T.
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Bu10K 0a3b1 JAHHLIX

IRONOTHIT U 1D

Hpana) o cocetnnx
IOC'V;I‘EIPC 1B, BCK-
TOPILIE KAPTLL
LI KPYITHBIX
ropoTos Upaua

B CpCencTRAX Na
C.1Y"IAaY "Lpe3BLI-
HAAHBIX CH1YAIUN

Touo pagmucerue Adannie o nacenenny /lantnie of Jaunsie MOIM10-
KapTLI B W 3a¢TPOIiKe 110 BECM IPPACTPVKTYpe pPUHIAL CeleMou0-
macnrradax cyoLerTaw Upanceroif H cHeTeMX rMMEeCKHue U reodu-
L: 10000400, PecnyGimsy, KIINEOOCCICTCTITA, suncekne; GPS
1:100000, AAMMUHNC [PATHBIRIM B 1T0M ‘lnciie A0poLy, (7am aTnTepTa-
1:10000, paiionam, asrovobnnname TUBLLIE) WG 10HeIn;
1:2000 HACCJICHHAIM [TYHK- aopory, aypoIpoMLl; HILKCHCP IO
1MApOrpaiun, TaM (0 TCPPATOPHN /JAHHKIC g CHLTAX celicMIIOTHIEeCKUe

H HG;I H, ICHMSL,
miAkcemepuo-
I30¢KOJOLA eCRUE
naf. HOACHNA, MCI Qpﬂ-
JAOTHATECKHKE
H Hl‘];l H), ICHUA
BbLICOTIILIC U
KRocMA'leCcRUe
CHHMMKU M, LI].

Puc. 10. Cmpyxmypa 6aoxa b6a3zel oannvix I UC «Dxcmpemymy, pekomenoyemas

onst Upamuckoii Pecnyoauxu.

B OTYy I'pyHIly JaHHBIX BKIIFOYAIOTCA PETUOHAIBHBIC KOHCTAHTBI MHKpOCCﬁCMH‘ICCKOFO IIOJIA.
Ora xe Ipymia I/IH(I)OpMaI_[I/IOHHLIX MAaCCUBOB BKIIIOYACT MOAHHBIC O JOPYIUX JIIPUPOIHBIX

OITAaCHOCTAIX, HHXXCHCPHO-TCOIKOJIOITMICCKUX u

BTOPUYHBIX  MH)XEHEPHO-T€OJIOTMUECKHUX,
TCXHOI'CHHBIX ITPOICCCax.

Tperbss rpynma WHQOpPMAIMK TO3BOJISIET ONMUCATh PAa3IUYHBIE OOBEKTHI BO3JCHCTBUS
(ameMeHTBI pucka). B paccMarpuBaeMOM cilydae ITO HACENIEHUE, CYIIECTBYIOIIME 3JaHHA U
COOPYKEHHS1, HHPPACTPYKTYpa, CUCTEMBI KU3HEOOECTIEUeHHsI, 0CO00 OTBETCTBEHHBIE OOBEKTHI.

UYerBepras rpynmna WHGOOPMALMOHHBIX MAacCHBOB OOBEIMHSET IapaMeTpbl 3aKOHOB
pa3pyLLEHHUs 31aHNH, TOPAKEHNS JIFO/IEH, a TAKXKe ITapaMeTPbl MOJETIEH [UIs OIPEETICHUS] IEPEUHS
MEPONPUITUI 110 CHUKEHUIO PUCKOB U ONEPATHBHOMY PEArMpOBAHMIO B CIIy4ae UpPE3BbIYANHON
CUTYallUH.

Bce YCTBIPE TI'PYIIIIbL I/IH(bOpMaHI/IOHHI)IX MAaCCHUBOB CBA3aHBI C€IWMHBIM KOOPAWHATHBIM
MPOCTPAHCTBOM M eIuHOM cucremoil mep. CtpykTypa Onoka maremaruueckux wmopeneit I'MC

«IKCTpeMyMm» NpuBeieHa Ha puc.11.

3AKJVIOYEHUE
1. Tlokaszano, uro mpukinagabie cuctembl [ MIC He mMmeroT cebe paBHBIX MO LIUPOTE
NPUMEHEHHUs, T.K. HCIONb3YIOTCSI BO  BCEX
MOHHMTOPHHTA U MPOTHO3UPOBAHUS COCTOSIHUS MHKEHEPHO-TE03KOJIOTUYECKOM Cpe/ibl.
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00BEKTaM, TPEUIOKEHO HHTEP(PEHCHYIO CUCTEMY TOJIb30BATEIIs MOJICOSUHUTD K OJIOKY
KOHTpOJUIEPA.

3. Ha mpumepe uccienoBanus COBpeMEHHBIX KaTacTpopuieckux semierpscenuii Mpana
Jl0Ka3aHa 3((PEeKTUBHOCTh UCIOJIb30BaHUS METO/A0B AUCTAHIIMOHHOI'O 30HIMPOBAHMS
3emuI.

4. PazpaboTaHa MeTOJMKAa JUCTAHLMOHHOIO  30HIUPOBAaHMS W  MOHUTOPHHIA
CEMCMOAKTUBHBIX  TEppPUTOpUM, B  KOTOpoH  (OTO- M  BHJEOKAMEPHl C
¢doTorpamMmMeTpruUecKoil anmnapaTrypoi yCTaHaBIUBAIOTCS HAa CTALIMOHAPHBIX BHICOTHBIX
TOYKAaX UCKYCCTBEHHBIX BBICOTHBIX CEICMOCTOMKHUX COOPYKEHUH.

5. Jnsd yCOBEpUICHCTBOBAHMSA TOCYJApCTBEHHOM Ciy:kObl Mpana 1O JMKBUAALUU
MOCJEICTBUIA  KaTacTpOPUUECKUX 3EMIICTPSACEHHI PEKOMEHJOBAHO BHEApPEHHE
Poccuiickoit I'C "Okerpemym".

bJaox maremarnyeckKkux Mo le.1em

Mounean ceficMuyed kKuX U BIOPpUHIIbIX BO3AEHCIBUN

Monean pa3pynielius 3IallMil M COOPY Keluii.
Mounenn nopaskenus J1104eii

Moae.1u popMUPOBAHUSA 32BAJIOB

OnNTUMA3ATIMOHALIC MO/IC.TH PCATUDOBAHWST

Puc. 11. Cmpyxmypa 6aoxa mamemamuueckux mooeneu I UC «dxcmpemymy.
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N3YUYEHUE KOPPO3UU APMATYPHBI B JIETKUX BETOHAX
o.m.u. [Incamanos /.A. Azepoaiioscanckuti HUM Cmpoumenvcmea u Apxumexmyput,
Xanunoe U.M. HU u IIK Hucmumym Cmpoumenvhvix Mamepuanos umenu C.A. laoawesa.

STUDY OF CORROSION OF ARMATURE IN LOW CONCRETE
doc. of tech. scien. Jamalov J.A. Azerbaijan SRIof Construction and Architecture,
Halilov .M. S.A. Dadashov Research and Design Institute of Building Materials

Xiilasa: Domir-beton ingaat islorindo osas material sayilir. Belo ki, insaatin osas
hissasini toskil edon beton vo armatur konstruksiyalarin istismar soraitindon asili olaraq
korroziyaya moruz qalir. Bu materiallar 6ziiniin fiziki-kimyavi torkibins gors bir-birinden
koskin forqlonir vo bu sobobdon korroziya prosesi onlarda forqli sokildo bas verir.
Armaturun betonda korroziyasi osas etibari ilo betonda gedon korroziyadan asilidir. Bu
mogqaloads yiingiil betonun torkiblori vo armaturun kiitlasinds korroziya proseslori todqiq vo
tohlil olunmusdur.

Acar sozlor: Beton, armatur, mohkamlik, sixliq, korroziya, fiziki-kimyavi torkib,
deformasiya, yiingiil domir-beton konstruksiyalari, hidrogen ionlar1, gsalovi miihiti, izolyasiya,
elektrolitlor, duzlu mohlul, tursu, golovi, daxili gorginlik, ¢at, atmosfer vo aqressiv miihit,
anod vo katod.

Annorauus: JXene3o0eToH SBISETCS OCHOBHBIM MAaTE€pPHAIOM JUIsl CTPOUTEIBLCTBA.
Opnnaxo, B 3aBUCMMOCTH OT YCJIOBHM JKCIITyaTallud KOHCTPYKIMI €r0 OCHOBHBIE COCTABHBIE
yacTH - OETOH M apMmaTypa, mojaBeprarorcs koppo3uu. [lo cBouM (GHU3UKO-XMMHUYECKHM
CBOICTBaM 3TH MaTepHallbl Pe3KO OTIMYAIOTCSA APYT OT ApPYyra W IO 3TOW MPUYMHE MPOLECC
KOppPO3MH B HHUX HPOMCXOJUT Mo-pasHoMy. Kopposus apmarypsl B OeToHe B Oouiblieil
CTETIEHHU 3aBUCUT OT KOppo3uH Ha OeToH. TeMm He MeHee, 3Ta paboTa B OCHOBHOM IOCBSILEHA
0030py M aHauu3y IMPOBEIEHHBIX HWCCIEIOBAaHUI B HANpaBICHUM JIETKUX OETOHOB U
0COOEHHOCTH KOPPO3UH apMaTypsl B TEJIE JaHHBIX OCTOHOB.

KuaroueBbie cioBa: beroH, apmaryp, >KeCTKOCTb, IJIOTHOCTb, KOppO3usi, (hHU3HKO-
XUMHUYECKHH cocTaB, nedopmMalins, JIETKUe Kene300€TOHHbIE KOHCTPYKIIMU, HOHBI BOJIOPO/IA,
LIEJIOYHAs CPEeNA, U30JIALUSA, SIEKTPOJIUTHI, COJIEBOW pacTBOP, KUCIIOTA, 111€J0Yb, BHYTPEHHEE
HarnpsDKeHUe, TpelHa, aTMocdepa U arpeccus cpefia, aHo I U KaTo/I.

Summary: Iron — concrete is considered as basic material in construction works.
Thus the concrete and fitment from which main part of construction is consisted of is
facing corrosion depending on conditions of exploitation of constructions. These materials
are completely different from each other for their physical — chemical composition and for
that reason the process of corrosion is taking place on them in different way. Corrosion of
fitment on concrete is basically depending on concrete itself. Compositions of light
concrete and processes of corrosion in fitment mass are analyzed and studied in this article

Key words: Concrete, fittings, rigidity, density, corrosion, physical-chemical
composition, deformation, light reinforced concrete constructions, hydrogen ions, alkali
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environment, insulation, electrolytes, saline solution, acid, alkali, internal stress, crack,
atmosphere and aggression environment, anode and cathode.

Giris: Korroziya — latinca «Corrosio» soziindon gotiiriilib vo yeyilmo, dagilma
monasini dasiyir. Metallarin korroziyasi - onlarin kimyovi, elektrokimyavi, biokimyavi tosiri
noticosindo dagilaraq yararsiz hala diismoesidir. Konstruksiyanin sorbost enerjisinin azalmasi
hesabina metallarin termodinamiki davamsizlig bas verir. Konkret sokilds korroziya — Xarici
miihitin tosiri ilo metal vo xolitonin dagilmasi demokdir.

Bozi metallarda dagilma prosesi tokca metalin sothinds deyil, onun daxilinds ds bas
verir. Bu proses metalin kristal qofosinin dagilmasi ilo miisayiot olunur vo naticodo metalin
Oziinomoxsus xassalori itirilir. Metalin torkibindo bu vo ya digor garisiqlarin miqdar1 gox
oldugda onun sothinds galvanik ciitlorin yaranmasi naticasinds kigik ndqtolor omoalo golir vo
xora saokilli korroziya bas verir, metal dagilmaya moruz qalir.

Korroziya noticosindo miixtolif 6lkolorin iqtisadiyyatina doyon ziyani dork etmok
baximindan asagida verilmis molumatlara diqqet yetirmok kifayot edir: Le Metayepin
molumatia gors 1953-cii ildo Norveg iqtisadiyyatina korroziyadan doyan ziyan 180 milyon
markaya catirdi. 1964-cii ildo Fransanin doniz qurgularina doyon zoror 80 milyon frank
olmusdur. Har il Avstraliyada bioloji korroziyadan doyon zoror 25 milyon dollar, Yeni
Zelandiyada 5 milyon dollar togkil edir. ABS-da bioloji ortiiyiin gomigiliys vurdugu ziyan ildo
10 milyon, yeralti borularda sulfat reduksiyaedici mikroblarin vurdugu ziyan iso ildo 500-
2000 milyon dollara ¢atir. Mashur Eyfel qiillosini korroziyadan qorumagq ii¢iin har {i¢ ildon bir
70 ton xiisusi lak-boyaq maddosi istifads edilir [1, 4].

Umumiyyotlo, metalin tobii halda olan vo korroziyaya ugramis sothlori koskin
forglonir. Lakin elo korroziya novlori vo zodolonmo xarakteri var ki, onu adi gozlo gérmok
miimkiin olmur. Bu kristallar aras1 korroziya (metalin kovroklogmosi) adlanir vo metali togkil
edon kristal gofasin pozulmasi ilo sociyyslonir. Miixtalif ekoloji soraitlords - suda, atmosferdo,
torpaqda, tursuda, golovido metallarin korroziyaya ugramasi miisahido olunur.

Elektrokimyovi korroziya prosesi metal - miihit sorhaddinds ikiqgat elektrik tobagosinin
omolo golmoasi naticosindo bas verir. Bozi hallarda kimyovi tosir fiziki dagilma ilo miisahido
olunur. Bu korroziya eroziyasi vo ya fretting-korroziya adlanir. Domir vo onun xalitolorinin
korroziyast zamani amolo golon oksidlorinin hidratlagsmis korroziya mohsullart hesabina
paslanma olur. ©lvan metallar qara metllardan forqli olaraq korroziyaya ugradiqda paslanma
effekti miisahido olunmur.

Cesidli korroziya prosesi dagilmanin xiisusiyyoti vo yaranma goraitino goro
tosnifatlanir. Konstruksiyalarin imumilikdo istismar soraitinin miixtolifliyi baximindan
korroziya prosesini sorti olaraq asagidaki ndvlors bélmok olar:

- gaz korroziyasi- metal materiallarin sothindo atmosferdo olan qizmis qazlarin tosiri
naticasinda bas veron korroziya;

- atmosfer korroziyasi - metal vo polad materiallarin sothindo atmosferdo olan nomi qaz
miihitinin tasiri naticasinde bas veran korroziya;

- maye korroziyasi - sirin va duzlu sularda bag veran korroziya;

- yeralt1 korroziya - torpagda vo qrunt tobagolorindo metalda miisahido olunan korroziya;

- qurulus korroziyasi - metal materiallarin geyri - bircins olmasi ilo ilo bagli bas veron
korroziya;

- azmi§ Vo xarici corayan tosiri noticasindo bas veron korroziya.
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Korroziyanin hesabina bag veran dagilmalar xiisusiyyatlorino gors iki yers ayrilir.

1) imumi va ya tam korroziya;

2) yerli, yoni metal sothin ayri-ayr1 hissalorinds bas veran korroziya.

Umumi vo ya tam korroziya ii¢ yero ayrilir:

1. Miintazom - korroziya metalin sathi boyunca borabor siiratlo gedir. Masalon,
karbonlu poladin sulfat tursusunda (H2SO4) korroziya xarakteri buna misal ola bilar;

2. Qeyri-miintazom — korroziya etmis sahalor metalin sothinds geyri-barabar yayilmis
halda olur. Masalan, karbonlu poladin deniz suyunda korroziyast;

3. Segmo - xolito vo ya orintinin yalniz bir qurulusu korroziya naticasinds dagilir.
Masalon ¢uqunu togkil edan ferrit qurulusunun dagilmast.

Yerli korroziya lokolorlo (biiriinciin (latunun) doniz suyunda korroziyasi), xlorlarlu
miihitdo (poladin qruntda korroziyasi), noqtelorls (paslanmayan poladin deniz suyunda
korroziyasi), kristallar arasi (turs miihitds paslanmayan poladin korroziyasi), ilgiicvari
(qaynagq tikislarinin korroziyasi) miisahido olunur [4, 7, 8].

Istonilon korroziya prosesi asagida gostorilon oksidlosmo - reduksiyasi reaksiyasi
sokilinds gedir:

Me - Me"™ + ne’; Ox + ne” = Red
Burada: Me — metal; Ox, Red — maddanin korroziya mihitindo malik oldugu
oksidlosma Vo reduksiya formasidir.

Yiingiil betonun tarkibinds istifads olunan materiallarin xassalari. Tocriibs iigiin
tatbiq olunan domir-beton niimunalarinin hazirlanmasinda bu materiallardan istifads olunur:

a) Portlandsement.

CEM I1/A-L 42.5R (“Holcim Azorbaycan” ASC Qaradag sement zavodunun istehsali)
28 giinliik aktivliyi 500 kq/sm? normal qatilig1 24,75 %, mohlulda 7,73%, tutma miiddetinin
baslangic1 vo sonu uygun olaraq 2 saat 32 doqigo vo 4 saat 20 doqiqeo gétiiriiliir. Uyiidiilma
narinligr 008 ol¢iilii alokdon 95,5% ke¢cmo ilo xarakterizo olunur. Sementin hocm ¢akisi 1,05
g/sm?, xiisusi ¢okisi is2 2,95 q/sm®.

Kimyovi torkibi CEM II/A-L 42.5R asagidakilar ilo xarakterizo olunur, faiz ilo:
SiO2 - 34,02; Al203 - 9,75; Fe20s3 - 4,30; CaO - 43,16; MO - 1,58; SOs - 1,44; Na;0+K>0 -
2,17 va kdzormado itki 3,40.

b) Qum.

Betonun noviindon asili olaraq torkibin islonilmasinds istifado olunan miixtolif monsoli
qum goabul olunur.

Keramzit betonlar {i¢iin gilin firlanan sobalarda yanmasindan alinan yuvarlaq formada
keramzit qumundan istifads olunur. Belo ki tokiilmads hocmi ¢okisi 5-1,2 mm 6l¢iido 920
kg/m?, 1,2 mm-don az oldugda 1050 kq/m® olur.

Perlit betonlar {i¢iin xam perlitin firlanan sobalarda yandirilmasindan alinan perlit
gumundan istifads olunur. Belo ki, tokma hacm ¢akisi 5-1,2 mm 6lgiids 9550 kq/rn3, 1,2 mm-
don az oldugda 500 kq/m® olur.

I'OCT 9757-61” 3amomHUTENH NOPHUCThIE HEOPraHWYECKHUE Ui JIETKUX OEeTOHOB”
(Yiingiil betonlar iigiin geyri-lizvi mosamali doldurucular) géro keramzit qumu “1000”, perlit
qumu isd “600” markaya aid olur.

Adi betonlarin torkibinds baliqqulaqli qumlardan, kvars qumundan, ¢dl spat1 vo digor
dag siixuru monsoli qumlardan istifado olunur. Qumun hacm ¢okisi 1,45 g/sm?®, xiisusi ¢okisi
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2,52, boslugun hocmi 44,5%, irilik modulu 2,30, donslorinin orta iriliyi 0,18 mm, toz, lil vo
gil hissociklorinin miqdart emal mongoyindon asili olaraq tobii qumlarda 3,0%, tytidilmiis
qumlarda 4,0% vo qirmadas oloyindon ayrilmis qumlarda 5,0%-don ¢ox olmamalidir.
Kalorimetrik nlimuna sar1 rongds olur.

Biitiin  gostoriciloro  goro todqiq olunan qum T'OCT 8736-62” Ilecok mis
CTPOMTENBHBIX paboT. O6mme Tpebosanus” (Insaat islori {iciin qum. Umumi toloblor.) cavab
verir vo orta donali qumlara aiddir.

Z1g gilindon alinan keramzitds ¢inqil 2 fraksiyadan: 20-10 mm vo 10-5 mm ibaratdir.
Hocm ¢okisi vo mohkomlik uygun olaraq: 700kq/m?® - 35,0 kg/sm? vo 820 kg/m® - 48,0
kg/sm? toskil edir. Sobada yandirilmis perlitdon qirmadas betonda 20-10 mm fraksiyada olur.

Belos ki, tokma hocm ¢okisi 510 kq/m?®, méhkemliyi 7 kg/sm?, 10-5 mm fraksiyasinda
uygun olaraq gostericilor 460 kq/m®, 9,0 kg/sm? olur.

Adi betonlarda iri doldurucular kimi isladilon granodioritin méhkomliyi 1000-1200
kg/m? olur. Bu vaxt iri doldurucularin denavaerlik torkibi iki fraksiyadan; 20-10 mm vo 10-5
mm, hocm ¢okisi ise 1320+1460 kq/m® intervalinda toskil edir.

c) Armatur.

Iki név armaturlar todqiq olunub: Qaynar yaymali, hamar sothli A240 sinifli, 8 mm
diametrli, en kosiyinin sahasi 0,503 sm? axma hoddi 240 MPa, qirilmada miivaqqoti
miigavimati 380 MPa. Soyuq yaymali, hamar B-1 sinifli, 5,5 mm diametrli, en kosiyinin
sahosi 0,237 sm?, qurilmada miiqavimoti 550 MPa, hesabi miiqavimati iso 450 MPa-dir.

d) Kimyavi olava.

Betonda olavo kimi Elmlor Akademiyasinin Kimya Institutunun tocriibs iigiin toklif
etdiyi indeno-alkil gotrani istifado olunur. indeno-alkil gotrani tiind - gohvoyi rongli sulu
emulsiya sokilindo olur. Emulsiyanin torkibi stabil olur, torkibinds gatran vo sudan basqa heg
bir tonzimloyici emulqgator yoxdur.

Damir-beton konstruksiyalarda armaturlarin korroziyasi vo ondan miihafizo
problemloari: Tadgiqat isindo bu sahado mdvcud olan adabiyyatlar miiqayisali sokilda tohlil
edilmis garsiya qoyulan osas mosalo kimi yiingiil domir-beton konstruksiyalari yerindaca
detalli analiz edorok korroziyanin bas vermo Sobablorini &yronmok vo armaturlarda
korroziyanin garsisinin alinma yollarint miiayyan etmokdon ibarstdir.

Bir sira todqiqatcilar qeyd edirlor ki, moesamaoli betonlarda nazik armaturlardan
istifads olunduqda bas veran korroziyanin tosiri ¢atin amolo golmasina kifayat etmir.

Qeyd etmoak lazimdir ki, yiikdasiyan konstruksiyalarda, hidrotexniki qurgularda
istifado olunan yiinglil betonlarda miixtolif Olgiilordo armaturlar islodilir. Mohkomlik
gostaricilori betonlarda sixliq hesabina yiiksok olur. Belo betonlar ¢ox zaman aqressiv
tosirlordon deformasiyaya ugrayir. Buna sabob olan konar tasirlordon armaturda yaranan
korroziyan1 dyronmak yilingiil domir-betonlar {i¢iin vacibdir.

Tacriibo gostorir ki, sixlagdirilmis betonlar korroziyanin siiratini asagir salmaga
imkan verir, eyni zamanda golovi miihitin tosirini azaldir vo betonu qoruyur. Korroziya
betonda polad armaturun kimyavi torkibindon, istifado olunan sementin keyfiyyatindon,
betonun miihafizo qatinin qalinligindan vo sixligindan vo s. asilidir [3, 4, 5, 10].

Ona goro do domir-betonda korroziyanin omolo golmo mexanizminin hor iki
materialla (beton vo polad armatur) birlikdo dyronilmosi mogsadouygundur. Ovvallor hor
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iki material ayri-ayriliqda arasdirilirdi, lakin son zamanlar birlikde Oyronilmasine
baslanilmigdir.

Domir-beton konstruksiyalarda armaturlarin korroziyast ve ondan miihafizo
problemlari ilo kegmis Sovet Ittifaginda kegon osrin ikinci yarisindan etibaron todgiqatci
professorlar V.M.Moskvin, M.Z.Simonov, Q.D.Ciskreli, texnika elmlori namizadlori
S.N.Alekseev, V.S.Artamenov, M.K.Tixonov, Q.P.Verbetskin va s. mosgul olmusdur.

Qeyd etmok lazimdir ki, elmi-todqgiqat islorinin ¢oxunda armatur vo betonun
voziyyoti Oyronilmis, ancaq ayrica betonun dayaniqligt konarda qalmisdir. Bizim
fikrimizco beton vo armaturun korroziyaya moruz qalma prosesinin birlikdo dyronilmasi
vacibdir [2, 5, 6, 7].

Todqiqatin  apardigimiz  movzu “Insaat  konstruksiyalarinin  korroziyadan
miihafizosi” probleminin hollinin bir hissasi olaraq asagidaki hissalors boliiniir:

a) Yingiil betonlarda armaturlarin korroziyasinin dyronilmasi.

b) Yiingiil betonlarda korroziyanin naturada arasdirilmasi.

v) Yiingiil betonlarda polimer olavolordon istifado olunmaqla armaturlarin
midafissinin elmi-texniki hesabatinin hazirlanmasi.

Sorh  olunan todqgiqat islorinde mogsod naturada yiingiil domir-beton
konstruksiyalarin armaturlarinin aqressiv miihitin tosirindon qorunmasi iigiin polimer
olavolordon istifade etmoklo, betonun torkibinin sixlagdirilmasina vo miihafizo qatinin
artirilmasina nail olmaqdir.

Poladin korroziyas1 haqqinda: Azorbaycan miistogil olandan istor paytaxt Baki
sohorinda, istorso do bolgalordo tikinti-qurasdirma islori genis viisot almisdir. Bu insaat
islorinds an ¢ox agir beton konstruksiyalardan istifads olunur.

Bununla bels yiingiil betonlarda armaturlarin korroziyasi vo onlarin miidafio tsullart
lazimi gadar dyranilmadiyindan hamin konstruksiyalarin insaatda istifadasinin genislonmasina
imkan vermir.

Qarsiya qoyulan birinci daracali masalo ondan ibarstdir ki, yilingiil domir-beton
konstruksiyalar1 yerindaCa detalli analiz edorak korroziyanin bas verma Sabablorini §yranmak
Vo armaturlarda korroziyanin qarsisinin alinma yollarini tapmaqdan ibaratdir.

Miiqayise lglin bildiririk ki, yiingiil betonlardan forqli olaraq adi agir betonlarda
armaturlarin miihafizo qat1 daha six strukturlu oldugu ti¢lin korroziya prosesi tez bas vermir.
Nozors alsaq ki, ylingiil betonlarda tam sixlagdirma miimkiin olunmadigindan vo o 6ziinden
hava, su, nomlik buraxdigina goérs armaturlarin korroziyasi nisbaton tez bas verir [1, 2, 7, 10].

Bildiyimiz kimi beton kifayst godor miihafizo olunmadiqda polad armaturlarin st
tobagasi intensiv olaraq korroziyaya ugrayir [5, 8].

Betonun va armaturun an cox korroziyasi oksigenls tomas zamani metalin anod olan
sathinds bas verir. Korroziyanin siiratine ise an ¢ox hidrogen ionlari tosir edir. Belo ki, pH 5-
don az oldugda metal intensiv korroziyaya ugrayir. pH 5-don 10-a godor oldugda korroziyaya
daha az bas verir. Miihitin gostoricisi pH 10 vo ondan yuxar1 olduqda iso korroziya siirati tez
asag1 digiir. pH 14-5 yaxin oldugda demak olar ki, korroziya miisahids olunmur [4, 6, 8].

Aparilmis todgiqgatlar noticasinds miioyyanlosdirilmisdir ki, golovi miihitdo amola
galon hoallolunmayan tabags metali korroziyadan yaxsi qoruyur. Homin tabago armatur-beton
sorhadinds izolyasiya rolunu oynayir, armaturu atmosfer vo aqressiv miihitin tosirlorindan
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goruyur. Otraf mithitds ¢oxlu maddslor var ki, korroziyanin siiratino miisbat vo ya manfi tasir
gostarir. Bunlardan anodlu va katodlu gecikdirici maddalori va s. gostormak olar [1, 9].

no

NOTICOLOR

. Todgigatlar osasinda yiingiill domir-beton konstruksiyalarin armaturlarinin aqressiv

mihitin tosirindon qorunmasi {i¢lin polimer oalavalordan istifads etmokls, betonun
torkibinin sixlagdirilmasina vo miihafizo gatinin artirilmasina nail olunmusdur.

. Apartllmig todqiqatlarin naticalorinin tohlilindon miioyyan edilmisdir ki, golovi miihitdo

omala galon hallolunmayan tobago metali korroziyadan yaxsi qoruyur. Homin tobago
armatur- beton sorhadinds izolyasiya rolunu oynayir, armaturu atmosfer vo aqressiv
miihitin tasirlorindon goruyur.
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HISTORY OF ViSUAL iINFORMATION DEVELOPMENT
Badalova F.T. Azerbaijan University of Architecture and Construction

Xiilasa : Oz dovriino uygun taloblora cavab veran yazili qaynaqlar vo maddi madoniyyat
abidolori godim kegmisi dyronmak tigiin son doraco ohomiyyatli tarixi-kulturoloji monbolordir.

Sohorin  planlagdirilmasinda, naqliyyatin  tonzimlonmosinde vizual informasiya
vasitalorinin mdvcud xiisusiyyatlorinin funksional toskili ¢ox shomiyyatlidir.

Vizual informasiya vasitolori imumilikdo kommunikasiyalarin daha miikommal tiplori,
isaro, sokil, piktogramlardir. Bu isaralor insanin diggotini miioyyan yerlors yonaldorok rahat
harokoto komoklik edir. Yerli vo xarici dovlatlords vahid informasiya dili soz yox ki, vizual
isarolordir. Onlar insanlar torafindon qisa miiddotds qavranilan olmalidir.

Bu moqalodo diinyada vo o ciimlodon Azorbaycanda olan vizual isarolorin analizi
apartlmisdir.

Acar sozlor: memarhq, qrafiki kod, qodim yazi, semiotika, vizual vasitolor,
kommunikasiya vasitolori, linsiyyat vasitalori.

AHHOTanus: IICEMEHHBIE WCTOYHMKM W IAMITHUKH MaTE€pPUAIbHOM KYJIBTYpHI,
OTBevarole TpeOOBaHUSAM CBOET0 BPEMEHHM, SIBJISIOTCS YPE3BbIUAHO Ba)KHBIMU HCTOPUKO-
KYJIbTYPHBIMU UCTOYHHUKAMU IS U3YUYEHHUs] IPEBHEU UCTOPHH.

@OyHKIMOHANbHAS OPraHU3alMsl BU3YaIbHBIX OCOOEHHOCTEH BHU3YyalbHBIX MeJIua UMeeT
BAKHOE 3HAYEHUE B TOPOACKOM IUIAHUPOBAHUU U TPAHCIIOPTHOM PETYJIIMPOBAHUH.

BusyanbHble HOCHTENM, KaK NpPaBUIIO, SBISIOTCS HauOojiee COBEPIICHHBIMH THUIIAMH
COOOIIeHNH, 3HAKOB, HW300paK€HHH W 3HAYKOB. OTH CHMBOJIBI TOMOTAlOT YEJIOBEKY
KOM(OpPTHO JABHUraThCs, OPUEHTHUPYICh Ha OIpeAeNieHHble o0macTH. B MecTHBIX U
3apyOexHBIX CTpaHax OOIIKMM $3BIKOM HH(OpMalUU SIBISIOTCS HE CJIOBA, a BU3YaJIbHbIE
3HaKH, KOTOPbIE JIOJKHBI OBITH OHATHBI JIFOJSIM KaKk MO>KHO CKOpeEe.

B nanHO# cTaThe aHaIM3UPYIOTCS BU3YyallbHbIE CUMBOJIBI B MUpE, a TaKkke B A3zepOaiipkaHe.
KiaueBble cjioBa: apXuTekTypa, TpadUuecKuil KoOJ, JPEBHSAS HHUCbMEHHOCTH,
CEeMMOTHKA, HaTJIsIHbIe TOCOOus, CpeicTBa KOMMYHUKALIUH, CPEJICTBA CBA3H.

Summary: Written sources and monuments of material culture meeting the
requirements of the period are the most important historical and cultural resources to study the
ancient past.

The role of architectural, artistic and aesthetic elements widely used in the transmission
of visual information and communication means are of great importance.

In urban planning, functional organization of the current characteristics of visual
information means in the regulation of transport is very important.

As the public demand for visual information increases, more attention should be paid to
visual signs placed on roads, parks, buildings, facades and pedestrian crossings for visual
enrichment of cities. Visual information means are more advanced forms of communication,
signs, images and pictograms. These signs help a person to move easily, focusing their
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attention on certain places. In local and foreign countries, a unified language of information is
visual signs which are easily perceived by people.

Keyword: architecture, graphical code, ancient writing, semiotics, visual aids, means
of communication, verbal means.

Bosariyyat yarandigi dévrdon insanlar vizual tofokkiiriin inkisafini formalasdirirlar.
Yer liziindo yasamis insanlarin hoyat torzlorinin tarixi tohlillori gostorir ki, vizual tofokkiir
giiclii oldugda sohor miihitinds vizual moadoniyyati tomsil edon informasiya vo isara vasitolori
daha tosssiiratli olur. Bu sobabdon vizual vasitolorin togkili prinsiplori ilo tanig olaraq
layihalondirmads tatbiqi tisullar arasdiriimagla daha da tokmillosdirilmalidir.

Xaobor informasiya dasiyicilart ¢ox saxolidir. Onlarin hor biri 6z dovriinoe uygun
taloblora cavab verir.

Maddi madoniyyat abidslori (yasayis yerlori, qobir abidslori, qayaiistii tosvirlor va s.)
todgigat noticesindo oldo edilmis materiallar (amak alatlori, silahlar, bazak ogyalart va s.)
gadim ke¢misi dyronmak {i¢iin son dorace shomiyyatli tarixi-kulturoloji manbalordir.

Nozori baximdan xarakterizo olunan vizual kommunikasiya semiotikanin bazasi
osasinda formalasmisdir. Informasiya elmi sosial vo texniki baximdan inkisaf etmoklo
tadricon, “qrafik dizayn molumati olan vizual informasiyaya cevrilir. Eyni zamanda qrafik
dizayn vizual informasiyani sorh edir. Bu sobobdon do qrafik dizaynerlor torofindon yeni
vizual kommunikasiya vasitolori motnin monbayini, vizual kommunikasiya v slaga yollarini,
gobulolunan motndo profesional formada oks etdirmolidir. Qrafik dizayn sahosi yaradici
olmagqla yanasi ¢ox ¢esidli vo miixtalif planl olduglarina géro do bunlar1 miixtalif gatlara
bdélmak olur:

1. Biitiin ohalinin gordiiyli vo olagoys girdiyi sohor, kond mihitlorindo 6nomli yer

tutan vizual kommunikasiyalar;

2. Reklam qurgular, vitrinlor, ad asilganlari, tablolar, kii¢o adlari, ev ndmralori, ictimai
noqliyyatda olan ndmralar, yol nisanlari vo basqa vasitalor.

Reklamin Baki sohori miihitinds totbiqi comiyystdo istehlak vo istehsal imkanlarindan
yararlanaraq istifado olunur [20, 24]. Miiasir insanlar {igiin sohor miihitindo yerloson dam,
divar, korpii, laydbokslar, brandmayer reklamlar, kronsteynli reklamlar, ad asilqanlari,
transborantlar, bilbortlar (qalxanvari reklam), naqliyyat va s. giindolik informasiya alma
manbalaridir. Sohor miihitindo, miixtalif mokanlarda yerlosdirilon bu tip reklam informasiya
vasitolori comiyyato ¢atdirilan informasiyanin yayilmasina sobab olur. Tablig olunan bu tip
informasiya vasitolori ohalinin istifadosini mocburi sokilo salir. Camiyyatin inkisafinda
memarliq mokanlart vo tikililori reklam dastyicilarinin yerlogsmosi {igiin asas manbolordir:

3. Vizual kommunikasiyalar va yasayis binalarinda olan masafalor-bura interyerlordoki
isaralor, piktogramlar, tablolar, reklam elanlari, plakat vo digor miixtalif informasiya
dasiyicilarini aid etmok olar;

4. Xiisusi istismarda istifado edilon vo ofis lovazimatlari, miixtolif ¢ap islori - bura
hazirlanan mohsullarin diizgiin yonlondirilmasi, texniki 6l¢ii lovazimati vo rong
cohotlori do bu vasitolors aid edilir.

Tohlillor gostorir ki, profesional dizayner torofindon totbiq edilon firma iislubu bu
xUsusiyyotlori 6zlindo comloyir. O, hacimli xalq sonaotinin niimunosi olaraq beynolxalq,
festival, konfranslar vo olimpiyadalarin togkilinds istifado olunaraq firma tislubu kimi istirak
edir [19s. 14].


https://az.wikipedia.org/wiki/C%C9%99miyy%C9%99t
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Beloliklo, miasir dovrdo vizual vasitolorin yeni formada dizayni aktualliq togkil
etmoklo, daha c¢ox reklam vo vizual informasiya formasinda istifado olunaraq comiyyari
molumatlandirmaga komaoklik edir.

Keg¢miso aid maddi monbolorin tapilmasi tarixin zongin tocriibasino soyahot etmoya
imkan verir. Yazili gaynaqlar, kitabolor, daslar, siimtiklor, gil 16vhalor, papirus vo s. ogyalar
tizorindaki vizual slags informasiya vasitalari uzun vo miirokkab yol ke¢sa do insanlarin vahid
kosfi deyil. Baxmayaraq ki, insanlar halo ¢ox godim zamanlarda real iinsiyyot iiglin sorti
isaralordan, real obrazlardan, miicorrad fiqurlardan vo soma cisimlorindan istifado edirdilor.
Lakin xobor-informasiya otiiriiciisii kimi (yazili, sifahi, sas, jest vo s.) isaralor on miikommol,
universal vo doyismoyon vasito olaraq qalmaqda idi. Beloliklo yaziya zomin yaradan igarslor
halo ¢ox qgodim dovrlordon asketlorin iinsiyyst ligiin istifado etdiklori saslor “totemastik”
isaralor idi.

Zaman 6tdiikco yazi-miisyyan qrafiki kod togkil edon xabar va slags novii olan isaroys
cevrilmisdir. Uzaq kegmisdo vizual isaralor xabar vo sozotiirlicli vasitolor arasinda liderlik
edirdi. Insanlar yeralt1 vo yeriistii sorvatlorden diizgiin istifads etmoyi dyronarok xobor vo
olago vasitolorinin formalagmasina tokan verdi. Formalasmaqda olan comiyystdo ilk dnco
midafio, sonra iso rahatliq meyarlart 6nomli idi. Monovi rahatliq artdiqca sosial moadoni
yasamin osasini togkil edon mogamlarin golomo alinmasina ehtiyac coxalirdi. Bu o6ziilii
qurulan “memarliq miihitinin formalagsmasina, yerli iqdisadi potensialin movcudluguna,
salinan sohorlorin, meydanlarin, kiico, yasayis mohallolorinin plan mokan se¢imino tosir
edirdi” [5s. 8].

Lakin insanlarin yaratdigi olage vasitosi olan qrafiki kodlar miixtalif idi (Qaya vo
magaralardaki rosmlori buna misal ¢okmak olar). Bels ki, alage ndvii olan grafiki kod dilsiz,
lakin qrafik ifadsli isarolordir. Onlarin har biri 6z dovriine uygun toloblora cavab verir.
Toxmin edilir ki, artiq neolit dovriinden insanlar qaya rosmlari ilo kifayotlonmirdi. Elo bu
dovrdon baglayaraq comiyyatin sonraki inkisaf morhalalorinds yazi isaralarinin,
ornamentlorin, simvollarin, xaritalorin, xobardasiyict plakatlarin, afisalarin, piktoqramlarin,
logotiplarin, reklamlarin, teleqraflarin, kompyuter vo s. vasitalorin inkisafinda comiyyatin
boyiik rolu olmusdur.

Xarici alimlorin arasdirmasinda: Taninmis alim Boyiik Britaniyali Moris Vinsent
Uilksin toyinino gora,“isaralor osason hadisalori, harokati, sayi, hotta hocmi ifadslondirs bilor.
Bu hal isaronin badii tortibatinin daha tasirli olmasina komok edir.

Halo kegmis dovrlords xobar vasitalarinin riyazi iisullarinin vo informasiya sahalarinin
hiidudsuz olmasin1 askarlayan bir c¢ox alimlor olmusdur. Onlardan Bryus Snayyer
(kriptografik sistemlor yaratmigdir), Klod Elvud Sennon informasiya vasitolorinin diizgiin
dork edilmasini tolob etmislor. Bu baximdan K.E.Sennon diinya monzorasini nozori cohatdon
bels izah edirdi: “Xobar vo alags vasitalori ham miiayyon, hom do geyri-toyinli ola bilar.

K. Sennona (1916-2001) gore, informasiyanin miqdart logv edilon geyri-miioyyonlik
(entropiya) qodordir. Informasiyanin migdarmnin sintaksis 6lgiisii verilonlorin hocmi ilo toyin
edilir. Verilonin hacmi dedikda, xabardoki isaralorin say1 nazards tutulur” [2s. 28/29]. Ciinki
0, oxsar vo forqlilik xiisusiyyotino malikdir. Bu sobobdon vizual informasiya sohor miihitinin
hocm-mokan struktur qurulusunda bir ne¢o moévgeydon agiglanmasi daha diizgiin olardi.
Kommunikasiyan1 slaqo xobor anlayisi kimi gobul etsok, insanin bosori doyorini dork edorok
onun sosial tarixini toyin edo bilorik.



AZORBAYCANDA INSAAT va MEMARLIQ MNe3. 2019

Abidalor : Maddi modoniyyat abidoalori (yasayis yerlori, qobir abidslori, gayaiistii
tosvirlor vo s.) va s. tadgiqat noticosinds oldo edilmis materiallar (omok alotlari, silahlar, bazok
osyalar1 vo s.) gqodim ke¢misi Oyronmok tiglin son doraco shomiyyatli tarixi-Kulturoloji
monbolordir. Bu abidslor vasitosilo godim insanlarin yasayis torzi, istifads etdiklori omok
alotlori, adot-ononolori, dini goriislori hagqinda molumatlar oldo edilir. Onlarin davranis vo
moigat hoyati, mosguliyyati ictimai miinasibatlori kulturoloji baximdan dyronilir vo todqigat
obyektinoa ¢evrilir [1s. 10].

Digor torofdon, insan halo ¢ox godimdon diinyani 6ziiniin bes osas hissiyyat orqani
vasitosilo qavrayir. Lakin bozon xalglar arasinda yayilan vizual molumatlar sado olsa da 6z
informasiya kodlar1 ilo forqlonir. Onlar dork edib qobul etdiklori foza cisimlorinin toqdimati
ilo forqlonon hondssi fiqurlart ifade obyektina cevirorok (xott, ¢evrs, miirokkob fiqurlar)
mokanin qavranilmasinda simvollar kimi istifads edilirdi. Diinya alimlorinin apardiglar1 elmi
todgiqatlarin analitik noticolori gdstorir ki, simvollar maraqli forma alir vo comiyyatlor
arasinda miixtolif isarslori iizo ¢ixir. Sado “jestlo™ (ol ilo hansi bir sozii, hadisoni harokotlo
gostormok) baslayan informativ isarolor insan hoyatinda on vacib linsiyyst slagslorinin
simvollarina ¢evrildi. Tarixin sonraki morhoalslorinds insan simvoldan, piktoqramlardan s6zo
kegorak todricon diinyanin bir ¢ox sirlorini monimsadi. Bunlardan olavo tayfa simvolu, dini
simvol, sanatkarlara xas olan simvollar da mévcud idi. Bu simvollar semantik adlanirdi.

Tarixi baximdan informasiya vasitolorini bildiron memarliq simvollar1 6z tozahiiriinii
sohorsalma miihit toskilindo dofalorlo tosdiq etmisdir [8S. 68]. Masalon: Bir ¢ox dlkalorin
gadim vo orta osr tikililori gohorlorin memarliq niimunslori 6z formasiyla vizual informasiya
dasiyir. Bura miixtolif tikililorlo yanasi onlar iizorinds yerloson kitaba vo medalyonlar: aid
etmok olar. Azorbaycanin tarixi yazilarinin bdyiik bir qismi Igori Sohordoki Sirvan Sahlar
saray kompleksindo yerlosir. Saray tikililorinin oksariyyati feodal sinifinin sifarisi ilo ucalir.
Buna goro do saray tikililorinin tizorinds sultanlarin, omirlorin, bas sadrlorin, seyxlorin bundan
olavo homin dovrdo miixtolif dini qurumlara rohborlik edonlorin adlarini gérmok olar.
Arasdirmalardan malum olur ki, bu haqqda yazili qaynaqlar ¢ox azdir.

Abidolor tizarindoki epiqrafik yazilarin ¢oxu IX asrin avvalaring aid olub vo XXI asra kimi
galib ¢atmisdir. Osasan arab yazisi olan bu yazi kufi nash, sulh yazis1 formasindadir.

Bundan slava Samaxida, eloca do Darband soharinds daslar tizorinda X-XI asrlors aid sads
kufi yazilarma rast golinmisdir.

Azarbayanda, o ciimladon Baki sahorinds dovriimiizo kimi abids va tikililar tizorinds
kifayyot godor kufi yazilart qalmaqdadir. Bu yazilarin oksoriyyati ¢orgivoys alinmis vertikal
formada oyma ilo yazilmis arxitektur elementlarlo, ornamentlorlo bozoadilmis formada tarixi
tikililordo rast golinir. Kufi yazilari hondasi formani xatirlatsa da bazon tobistdon bahralonon
ustadlar ornamentlorlo yazin1 bazayirdilor. Bu yazi Kufi yazisinin ¢igoklonmasi adlanirdi.
Kufi yazilarinin ¢igoklonmasi 0 hadds idi ki, bozen yazilarin oxunmasina mane olurdu. Belos
niimunalardon Qiz Qalasi tizarinds olan kufi yazisini misal gostarmak olar.

Semantik isaralor: Semantik problemlor uzaq ke¢misdo folsofi mona dasiyirdi. Termin
fransiz dilsunasi (linqvisti) Migel Breal torofindon elmo daxil edilmisdir. Qeyd etmoliyik ki,
informasiyanin kokiinds “semiotika” durur (sakil 1) va o vizual kommunikasiyalara, dils tasir
edon simvollar hagqinda elmdir” [9 s. 176].
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Sakil 1.Semiotik igsaralor toplusu

Bozon bu vasitolords informasiya catdirmaqla yanasi olage yaradir vo comiyyastin
madoniyyatini dork etmo soviyosini toyin edon bir amilo ¢evrilir. 1910-1920-ci illordo
semantika masalolorinin Oyronilmasi bir ¢ox miitoxassislori 6ziino calb etmisdir. Mosolon:
osas ideya Carlz Sanders Pirs torofindon ( amerika filosofu, riyaziyyat¢i, montiqci,
pragmatizmin vo semiotikanin banisi) irali siiriilsado Carlz Uilyam Morris (amerika filosofu,
semiotikanin banilorindon biri, “pragmatika” terminini ilk dofao elmo daxil etmisdir) torofindon
inkisaf etdirilmisdir.

Vizual informasiya vo kommunikasiya vasitolori mixtalif saholords isladildiyinden
onlarin verdiyi moalumatlar daha dorin mozmunludur. Son illorin nailiyyatlori gostorir ki,
bunlarin on effektlisi semiotika - paradigma ¢orgivasindo vizual modoniyyat interpretativ
mona dasidigindan semiotikanin rolu boyiimokdadir” [11s. 16].

Vizual isaralorin istifadasi: Zaman 6tdiikco Sonayenin inkisafi, sohar ohalisinin siiratli
arttimi, sohorlorin inkisafi, ohalinin kommunikativliyi i¢lin lazzim olan informasiyanin
alinmasinda vizual isaralorin rolunu artirmigdir. Bu sobobdon informasiyanin 6tiirtilmasinda
artiq memarliq vo bodii-estetik elementlarinin tatbigq edilmasi talob olunurdu. Bu sohoarlorin
genislonmasina sabab oldu” [6s.5]. Xabar va olageslondirmo sisteminds informasiya
molumatlar1 eyni zamanda otiiriicii, gobuledici va alici rolunda istirak eds bilir. Bunun {igiin
bir nego maraqli tisul segilirdi: malumatlar sarti olaraq ¢ox kigildilmis informasiya blokunun
torkibinds verilirdi. Bu yanagma tsulu incoSanatdo miisbat natico vera bilirdiso, memarliq
yaradiciliginda Ozilinii tam basqa tozahiirdo tapirdi. Bu halda stiinliik memarliq aSarinds
tozahiir edon xobor, olage vasitalorina verilirdi. Onlar hacmda sopalonarok, miikommal bir
formanin yaradilmasia imkan verir (forma qurulusunda, hocmin memarliq hallinds, badii
tortibatinda vo S.). Belo ki, alage vasitasi olan isaralor zaman gergokliyinds heg¢ zaman toyinat
xtisusiyyatini itirmomisdir vo vizual gqavranilmada daima tosiredici olurdu (od, tiistii, sas,
etiram harokati, jest vo s.). Bu tip cizgi isaralorino (Laskou, Sove va Altamira magaralari)
Ispaniyanin Altamira magarasinda tosviri incosonst niimunolorindo  (heyvan tosvirlari),
Abseronda Qobustan gaya tosvirlorinds va s. abidalordo rast galmok olur ( sokil 2/3).

Bu tasvirlor 6z mitkommoliyi ilo insanlar1 indi da teacciiblondirir. Onlar ifads dilinin
prototiplari xobarlori gostarirdilor. Miitoxassislor hesab edirlor ki, qaya tizarindoki tasvirlor
Incasanat novii kimi 6ziinamaxsus simvolik bir moktubdur. Belalikla, geyd eds bilarik ki, XIX
asro (odor olan dovrii aragdirarkon Qobustan tosvirlori das dovriindon baslamis vo biitiin
dovrlorin yazi, das tasviri Sanatini ohatos etmisdir ( sokil 4.), [3 s. 8].
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Sakil 2. Altamira (isp. Cueva de Altamira) — Ispanivada Ust paleolit dovriina aid magara kompleksi.

Sakil 4. Qobustan gaya iistii tasvirlor.

Azarbaycan memarhginin inkisafi: Arasdirmalara osason geyd edo bilorik ki, XI-XI1I
osrlor Azorbaycan memarliginda yaranan yeni qiilloli tiirbo, konstruktivliyo (tag ortiikli
morkozi dayaq sistemli, iki qath giinbozli), memarliq elementlorindon olan bas tag, dairovi
minarolordon, sirli das, hondosi elementlordon toskil olunan ornamentlorin istifadosi daha
genis biisot almaga basladi. Bu memarligin informativ giiciiniin yiiksok soviyyesini gostorirdi.
Soharlords vo oyalotlords olan bu ciir memarliq niimunolori dévriimiizadok 6ziinii qoruyub
saxlaya bilmigdir. XV osrdo ucaldilan saraylarda daha cox funksional vasitolors istiinliik
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verilirdi. Bakida Sirvansahlar saray kompleksi, Bayil daslarinin tortibatinda qabariq tosvirli
yazilar, Mordokan qala kitabasi va s. misal ¢cokmoak olar.

Beloliklo, tarixi qala gohori coxsayli informasiya dasiyicisi kimi orta osr memarliq
maodoniyyatini xarakterizo edir. “Baki gohorinin mokan strukturu 6z orazisindoki, istehsal vo
sosial maisot prosesslorini olaqgoli sokildo layiholondirorok hoyata kegirir”. [4,s.8] Bakinin
digor mokan fragmentlorindo vizual kommunikasiya vasitalorinin yerlosmasi ilk ndvbado
grafiki obrazli olmalidir. Qeyd olunanlarin koémayi ilo istehlakgiya tosir etmok miimkiindiir.
Bu halda qarsiya qoyulan magsad onlarin illor kegdikco qazandiqlart tocriibadir.

XVII-XIX asrlorda  dovriin siyasi-igdisadi tasirlorine moaruz galan Azarbaycanda XVIII
asrin an gozol memarliq niimunalorindan olan qala divarlari biirc va istehkamlarin tikintisino
xtisusi diqgeat ayrilirdi. Miidafiys xarakterli qalalar: Susa, Osgoran, Qosa qala Vo s. qalalari
geyd etmok olar.

Memarhigin karvansaray modellorindan biri XVIII osrlords Sokinin Yuxart vo Asagi
karvansaraylarmin insasinda 6z oksin tapmisdir. 1797-ci ildo Sokido Mohammadhason xan
torofindon insa edilon Soki xan sarayinda daha ¢ox fasadin sobokoasine iistiinliik verilmisdir.
Saray divarlar1 tortibatinda tabii boya ilo handasi formali ornament va bas veran hadisalori oks
etdiron sujetlor 6z oksini tapmisdir.

Qeyd etmok lazimdir ki, informativ material vizual olaraq gostorilon vasitolorlo
kifayotlonmirdi. Insanlar informasiyan1 dolay: olaraq diger “maddi tikililorin obrazlarinda
goriir, xabar ehtiyatlarin1 miixtolif qisa metrajli filmlordon, kiigo konarma cixarilan kosk
“tunba”larin giindolik xabar kimi yapigdirilan afisalardan ala bilirdilor. Bu vizual goriintiiniin
insanlara fizioloji va psixoloji tosiri boytik idi” [4,s.17].

Madoani miihitin formalagmasi tadricon milli modani prosseslorin inkisafina tokan verdi.
Bu morhoalode memarliq tikililori interyerlorindo (otel, kinoteatr, zavod veo fabriklorin
foyelarinds va s.) informativ mona dasiyan vasitalorin rolu az deyildir. Bela tocriibonin kokii
bir qala sohori olan Igori Sohorin bas ticarot kiigolorinda, karvansaraylarin hoyatlorindo,
madrasalords nlimayis etdirilon kigik oyani vasitolords goro bilorik. Bura karvansaraylarin
xarici divarlarinda hokk olunan karvan siiriisiiniin tasviri vo sonoatkarliq mohallalorindoki
evlorin divarlarinda asilan miixtolif sonat novlorinin nagslorini aid eds bilorik. Qiz Qalasi
horgiisiindo vo ya Ciimo mosgidi kimi memorial dini tikililorin divar horgiisiindo, daslarda
hakk olunan qisa malumatlar bunun bir nimunasidir (ustadin adi, tikilinin tarixi va s.).

XIX osrdo neft istehsali ilo baglh iqtisadi inkisaf memarliq sahasinds do miisahido
olunurdu. Sohor ohalisi artir, sohoro golon qonaq, tacir, alim, memar, sonotkarlarin sayi
artdiqca comiyyotdo boylik doniis miisahido olunurdu. Madoni, maoisot, ticarot, isgiizar vo
digor yeni tipli binalarin tikintisi 6ziino moxsus formada informasiya vasitalorinin genis
torkibdo toqdim edilmasini vacib edirdi. Olkonin modoniyyatini tomsil edon vizual tortibat
sohorin estetik mahiyyatini yiiksaldirdi. Bu yasayis vo diger sohor miihiti elementlari ilo
olagoni tomin edirdi. Elementlor arasinda mévcud olan olago, onlarin xiisusiyyetlori vo
olagalor sohorin togkili tisullarina tosir edir. Onlar 6z forma, material vo badii estetik tortibati
ilo timumilikde comiyyatin o zamanki informasiya taloblarine cavab vermaya ¢alisirdi.

Informasiya vasitalorinin yerlosdirilmasi: Informasiya vasitolorinin yerlosdirilmosi
xlisusiyyoti ¢ox vaxt voziyyetin funksional todqigati ilo bagli olur. Situasiyanin doyismosi ilo
insan vizual nisanlara miixtolif reaksiyalar verir. Informasiyanin beyino &tiiriilmosi danismag,
horokot etmok, tohliiko haqqda xobordarliq, qadagalar1 xatirladan vasitolordo 6ziinii biiruzo
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verir. Ik anda nisanolorin formalarma deyil, onlarin {izorindoki olamotlors daha sonra forma
vo otrafa diqqoet yetiririk. Hoyatimiza daxil olan xabordarliq nisanlar1 bizi elo formada ohato
edir ki, onlarsiz miiasir dovrii tosovviir etmok ¢otindir. Bu ciir vizual nisanlar bozon insanlari
diizglin yonlondirsado, nadir hallarda diizglin yerlosdirilmomasi insanlarda sasqinliq yarada
bilir. Soharlords yerlosdirilon nisanlar mokana uygunlasdirilaraq homin mokan {igiin nazordo
tutulur vo horokoti asanlasdirir. Xarici 6lkolordo vizual kommunikasiyanin, reklam
qurgularinin yerlosdirilmosinds ilk nozoro alinacaq moagam niimais olunacaq vasitonin daha
¢ox colbedici olmasi vo diqgeat ¢okon vasitolorin istifadesidir. Bu iso piyadalarin, siirii¢iilorin
va s. diggot yetiron insanlar torofindon effektiv sokildo istifadosine gotirib ¢ixarir.

Beloalikla, sohar miihitinde istifads olunan vizual kommunikasiya vasitolori memarliq
mokan tikililorinds diqqot ¢okorok daha tez yadda qalmani tomin edir.

Bundan slavo sohorin planlasdirilmasina tasir edon xidmot morkozlorinin yerlogsmasi
boyiik shomiyyast dasiyir. Sshorlords salinan miixtslif ndv magistrallar, siirat yollar1, sohar vo
moahoallalor arasi yerli shamiyyatli yollar {i¢iin xiisusi ayrilmis vizual informasiya vasitolori
nozordo tutulur. Bu tip yollar naqliyyatin tonzimlonmasine xidmot edir vo eyni zamanda
“vizual elementlor arasinda movcud olan xiisusiyyatlor biitiin sohorin funksional togkiling tasir
gostorir” [10s. 62-63].

Bu giin informasiya materiali no gqodor ¢ox olsa insan onu miixtslif avadanliglar vasitosi
ilo 6z talablorine uygunlasdira bilir. Masolon: plakatlari, afisalari, nisanlart vo s. géstormok
olar. Bu reklam vs informasiya vasitolori insanlara tosir edorok onlari malumatlandira va eyni
zamanda yonlondira bilir. Diqqgoatle yanassaq gororik ki, isaralorin ¢ox hissosi haqigaton
grafiki obrazlarda ilkin harokat isarolorin oks olunmasini xatirladir.

Tocriiba  gostorir ki, vizual tortib formalarinda milli modoniyyotimizin, tarixi
haqigatlarin, ictimai, iqtisadi, intellektual, modoni, kreativ, kulturoloji ideyalarin tabligi illor
kecdikco 6n plana ¢ixarilmalidir.

Bu onu gostorir ki, maddi-modoni inkisaf tapmis dini, ictimai, xidmot binalarinin
xarici gorlintiiloring verilon maddiyyatla barabar, monaviyyat: da toraqqiys yonoldilmalidir
[7,5.123]. Demoak illor arzinds vizual igarslorin eyni zamanda, formanin yenilonmasina sobob
olmusdur. Buna asason qeyd edos bilarik ki, Baki soharindos yerlogon va ilk olaraq 1967-ci ildo
va yenidon miiasir formada 2007-ci ilds tikilmis “Xal¢a muzeyi” (sokil 5) xalgalar: toplamag,
gorumaq va dyronmak tiigiin diinyanin ilk ixtisaslagdirilmig muzeyins ¢evrilib. Muzeyin miiasr
formas1 biikiilmiis xalgan1 xatirladir. Uzori milli ornamentlorlo bozodilmis bina Xozorin
sahilindo Baki bulvarinda yerlosir.

Eyni zamanda, 2007-ci ilds tikilmis “Alov qiillalori’nin binalar1 da  (sokil 6)
informasiya dasiyicisidir. Adindan da bolli oldugu kimi geco isiglanmasinda alovu
xatirladan bu binalar otel kimi foaliyyot gostorir, "Baki Kristal Zali" (sokil 7) konardan
baxdiqda kristal donolorini xatirladan bu tikili boyik idman-aylonco kompleksidir,
Azorbaycanin milli ¢algi alstlorini xatirladan “Mugam morkazi” (sokil 8) 2008 - ci ilds
tikilmisdir.

Vizual informasiyalarin togdimatina comiyyotds tolabat artdigindan sohorlorin vizual
zonginlogmosi Ti¢iin yollar, parklar, bina, fasad vo kiico kegidlorindo yerlosdirilon vizual
isaraloro daha ¢ox diqgot ayrilmalidir.
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: el IS :
Sakil 5. “Xalca muzeyi”. Sakil 6. “Alov qiillolori”.

7

Sakil 7. "Baki Kristal Zal1”. Skl 8. “Mugam Moarkazi”.

Prezident 1.8liyevin 18.08.2006-c1 il tarixli qorarinda tarixi abidolorin qorunmas,
Olkonin gonc nasillorinin vatonparvar ruhda boyiimosi, dlkomizo golon qonaglara Slkonin
zongin irsinin tanitdirilmasi, tobligi liglin vizual vasitalorin daha da genislondirilmasi qorara
alinmisdir.

Arasdirmalar gostorir ki, gizli olsa da, elementlor sosial-modoni mozmuna malikdirler.
Tikintinin hans1 xalga mensub olmasindan asili olmayaraq sosial vo monavi modaniyyatin
ganunauygunluglarin1 6ziindo oks etdirirlor. ©lavo olaraq qeyd etmok lazimdir ki, vizual
informasiya vasitolorinin miihitdo yerlosmo prinsipi ilk 6nco miihitin mokan fragmentinin
vizual qavranilmasinda formalasdiran, canlandiran tikililorinin obraz togdimatinda oks olunur.
Bu baximdan orta osrlordon baglayaraq memarliq elementlorinin vo detallarinin tortibatinda,
binalarin horgiilorinds, hotta formalarinda universal iislublar forqlonirdilor.

Yuxaridakilara osason geyd etmok olar ki, bu giin Baki beynoslxalq aeroportuna galon
yapon, amerikali, afrikali vo s. sorniginlor {i¢lin vahid informasiya dili vizual goriinon
isarolordir.

Naticalar
Arasdirmalar siibut edir ki, Baki sohorindo vizual informasiya genis sokildo totbiq
olunmaqdadir. Bu informasiyalara memarliq tikililorinds, vizual isaralords, reklam
informasiya vasitolorindo, bag, park vo s. xilisusi diqgotlo yanasilir. Qodim tarixo malik
yasayis yerlori tarixi nozori aragdirmalardan alinan naticoloro osason sohor modelinds vizual
saholori tokmillosdirorok tarazligi borpa edo bilor. Beloliklo, bdyiik soharlorin vizual
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madoniyyatine aid edilon informasiya kommunikasiyalart molumatlarin otiliriilmesi vo
alinmasi inkisaf prosesini tomin edon bir vasito olmusdur.

Bu isarslorin ilkin niimunolori piktoqramlar idi. Onlar bdyiik bir tarixi hadisoni ifade
edorok tarixi sokillorin sistemlosdirilmasi formasinda gostorirdi. Yazi vasitosi kimi istifado
olunan simvollarin, gaya tosvirlarinin, piktogramlarin incasanstin vo madaniyyatin inkisafinda
miihiim rolu olmusdur.

Orta osrlordo memarliq sohorsalma irsinin vo foaliyyatinin inkisafin1 gdstoron xaritalorin,
eloco do memarliq tikililorinin obrazni va dini - manavi doyarini izah edon vizual vasitalarin
tikilililordo  (moscidlorin, giinboz vo minaro formalarin, aciq tagvari quruluslar,
karvansaraylarda, hamamlarda 2-3 nefli zallarin olmasi va s.) yerlosdirilmasi bu todqiqatin
osas moaqsadi olmusdur.

Aparilan tadqigatlar imkan verir ki, Azarbaycanin sohar miihitindo vizual elementlorin
rolunu toyin etmaklo onlarin tokmillasdirilmasi yollarinin miiayyanlosdirilmasi vo bu giinkii
sosial toloblorin tomin olunmasi istigamatinds maqsadyonlii islorin aparilmasi vacibdir.

Beloliklo, vizual informasiyalarin toqdimatina comiyyotds tolobat artdigi vo sohor
goriintiilorinin  zonginlogsmasi ii¢lin yollarda, parklarda, bina, fasad vo kiico kegidlorinda
yerlosdirilon vizual isaralora daha ¢ox diqqet ayrilmalidir.

Vizual informasiya boylik bir comiyysti molumatlandirir vo maariflondirir. Ciinki vizual
gavranma qanunlarini 6ziindo oks etdiron xaborin mokan niimayisi va diizgiin yerlogdirilmasi
vacibdir.

Beloliklo, vizual informasiya vasitalori (xobar, isars, yazi, cizgi) comiyyatin inkisafindaki
sosial proseslordo tokmillogorok soraito uygun 0z yerini vo toqdimat tipini tapmaga
caligmigdir.
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WH®OPMAIIMA O MEPBOM EBPASUICKOM KOH®EPEHIIMN «<MHHOBAIINN

B MUHUMUBALIUU TPUPOHBIX U TEXHOJTOI'MYECKHUX PUCKOB»

22 — 24 masn 2019 2., FAKY

CoObITHs, nporcxoadiue Kak B AzepOaiiykane, Tak U BO BCEM MHpPE, IEMOHCTPUPYIOT
yray0ieHue Tr100allbHbIX MpoOJeM, CBSI3aHHBIX C HEOOXOIHMMOCTBbIO —oOecredyeHus
KOMIUIEKCHOW O€30MacHOCTH HACeJIeHHs] W TEPPUTOPUN OT Upe3BbIUAHHBIX CHUTYyaluil
MIPUPOJHOTO M TEXHOTEHHOI'O XapakTepa. 3a mociaefHue 25 JIeT B pe3yJbTare CTUXUUHBIX
OeICTBHIA M TEXHOTCHHBIX aBapHil B MUpe morubnu 6onee 3 MIJUIMOHOB 4eJoBeK U Ooiee |
MIIIHAp/a MoCTpagaiu. be3ycnoBHO, 3T0 TpeOyeT MOCTOSIHHOTO M3YYeHHsI 1 MOHHTOpPUHTA
UCTOpHUH, a Takke moucka (P(HEKTHBHBIX MEXaHM3MOB MHHUMHU3AIMHU WX TOCIEACTBHIA U
YIIPABJICHUS UM.

OTtnenpHBIE CTpaHbl KOHTUHEHTA HAaKOMWIM EBpa3suiickoro 3Ha4UTENbHBIN OMBIT PAOOTHI
110 MUHUMU3ALMKN PUCKA YPE3BBIYANHBIX CUTYalM MPUPOJIHOTO U TEXHOTCHHOI'O XapakTepa.
Tem HEe MeHee, MUPOBOE HAyYHOE COOOIIECTBO TITyOOKO 03a004YE€HO TEM, UTO JIIOJIU U CTPAHbI
MPOJOHKAIOT HECTH 3HAUUTENbHBbIE MOTEPH OT aBapuil M KaracTpod, TMOHYT U TMOITY4arOT
pa3jNuHble yBEeUWs JIIOJAU, TUOHYT >KUBOTHBIE U OMOTa, YHUUYTOXKAIOTCS OOIIECTBEHHBIE U
YaCTHBIE OOBEKTHI M MMYIIECTBO, YTPAYMBAIOTCS OCCIICHHBIC MCTOPHYECKHUE U MPHUPOIHBIC
MaMATHHUKH.

B ompenenenHoi creneHd, MPUYMHBI TAKOTO TOJIOKEHHUS CBSI3aHBI C HEIOCTATOYHO
HAJCKHBIMH ~ METOJAaMU  TPEAYNPEKACHHUS, MPEIOTBPAIICHUS, MPOTHUBOJACUCTBUS U
JUKBUJAIMU TIOCIEICTBUM YpE3BBIUYAWHBIX CHUTyallUd MPUPOJAHOTO M TEXHOTE€HHOTO
xapaktepa. Taxxke Hamo oOpaTUTh BHUMaHUE Ha HU3KOA(D()EKTHBHYIO pabOTy MO pa3BUTHIO
CHUCTEMbl MUHUMU3AIMU PUCKOB UYPE3BBIYAHHBIX CUTYyallUd MPUPOAHOTO U AHTPONOTEHHOIO
(TEeXHOTEHHOT0) XapaKTepa.

UpesBbIyaiiHble CUTYallMH OCTAIOTCS OJHUM M3 CEPhE3HEHMIIMX MPEMATCTBUU HA MYTU K
JOCTHKEHUIO YCTOMYMBOIrO paBHOBecHs W oOecnedyeHus OezomacHocTu cTpaH. llostomy
peuieHue TpoOJEeMbl MHUHUMH3AIMU OMACHOCTH O€NCTBUIM depe3 aHalu3 pPHUCKOB H
MHHOBAIIMOHHOT'O YIPAaBJIEHUS UMU C LIEJbI0 CO3/1aHUS BO3MOXKHOCTEH i oOecriedyeHus U
YCUJIEHUS YCTOMYMBOTO Ppa3BUTHS CTpaH, HAJAECKHOW 3alllUThl HAceleHHus U OWOTHI OT
Ype3BBIYAHBIX CHUTYaIlMil SBISETCS OJHOW u3 Hamboyiee BaKHEHIIUX OOIIECTBEHHO-
roCyJapCTBEHHBIX 3a/1au.

OCHOBHBIMU TIeNIIMU KOH(DEPEHITNH SBIISLITUCH:

- 00BEIMHEHNE YUCHBIX M CIIEIUATNCTOB Pa3IUYHBIX OTpaciiell 3HaHUW W TIPEIOCTaBICHUE
UM BO3MOXXHOCTH OOMeHa HH(pOpMAaIMed, UACIMH M WHHOBAIIMOHHBIMU PEIICHUSMH
MUHHUMH3AIAN TPoOIIeM B 001aCTH IPUPOIHBIX U TEXHOTEHHBIX PUCKOB Ha EBpazniickom
KOHTHUHEHTE;

- CIOCOOCTBOBATH Tepeaave 3HaHWW O PUCKAaX, MHHOBAIUSAX U TEPEOBBIX TEXHOJIOTHIX
MUHHUMH3ALUN PUCKOB;

- COACWCTBOBAaTh MOHUMAHUIO M MPOPECCHOHATHPHOMY  B3aUMOJACHCTBHIO YUYEHBIX,
CIEIMAIMCTOB U OpPTaHW3aIUil A COBEPIICHCTBOBAHUS OOIIETr0 BKJIaga B TEOPUIO U
MPAKTUKY aHaIN3a PUCKOB U WHHOBAIIMOHHOTO PENICHUS MPOOJIeM B OOJIACTH PUCKOB, B
TOM 4Hclie B cdepe 3alluThl HACCICHHS W TEPPUTOPHI OT UYpPE3BBIYAWHBIX CHUTYaIHi
MIPUPOJHOT0, TEXHOITE€HHOT'O M AHTPOIIOT€HHOI'O XapaKTepa;
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- YAYYIINTh COTPYJHUYECTBO U B3aUMOIIOHMMAaHUE MEXKIY CyOBEeKTaMU 3HEPTreTUUYCCKOM
(medrerazoBoii, COTHEYHONH W BETPOBOM) MPOMBIIUICHHOCTH, a TAKK€ COTPYTHUYECTBO
MEXJy SHEPTeTUYCCKOW OTPAaCibi0, HAYYHO-UCCIIEAOBATEIHCKUMU U aKaJIeMHUYECKUMU
YUPEXKJIEHUSIMHU IO BOITPOCAM SHEPTeTUKH;

- TMOJAJIEp’KaTh BBI3OBBI TpeTbero ThicsumieTus W CeHpaiickyro (SAnoHus) pamMovHyIO
nporpammy neiictBuii OOH mno cHwkenuto pucka Oenctuii Ha 2015 — 2030 rr. B
KayecTBE PYKOBOJALIEr0 0a30BOro JOKYMEHTa, B KOTOPOM OTPA)XKEHBI CTPATETHYECKUE
[[eJTH ¥ IPUOPUTETHBIC HATIPABIICHUS ACUCTBHIA, a TAK)KE 0KUAEMbIC PE3yIbTaThI;

- BBISIBUTh WHHOBAIIMM B WACHTU(UKAIMH PA3IMYHOTO BHJIA OMACHOCTEH MPHUPOIHOTO H
TEXHOTCHHOTO (aHTPOIMOTEHHOT0) XapaKkTepa, UX aHAIM3a U OICHKH, BBISIBJICHHE MyTeH 1
METOJIOB TIPUHATHS TaKWX YIPABJICHUYECKUX PEIICHHUA, KOTOphie OBl oObOecredrv
Oe3omacHoe TMPOKMBAaHWE HACENCHHS U YCTOMYMBOE  pPa3BUTHE  COLMAIBHO-
SKOHOMMUYECKOH cepbl pa3TUUHbIX PETHOHOB KOHTUHEHTA.

[Ipencenarenem koHbepeHiuun sBisuics npodeccop B.Ammer (AszepOaiimkan),
compezacenatensaMu kKoHdepeHuu sBIsUMCh akaaemMuk PAH, mpodeccop H.MaxyroB u
npodeccop Motoku Kazuma (SAnonus).

JlokIta el IpeICTaBICHHBIE Ha KOH(DEPEHINIO ObUTH pa3AeliCHBI 10 YETHIPEM CEKITHSIM:

1.Texuomornyeckass 0€30I1aCHOCTE;

2. [lpuponHble upe3BbIUYAHHBIE CUTYALINN;

3..KommiekcHass 0€3011aCHOCTB;

4. lHHOBaIMM B MOJETUPOBAHUH, OLIEHKE U MUHIUMH3AIUN PUCKOB IPUPOTHBIX U
TEXHOTE€HHBIX YPE3BbIYANHBIX CUTYALHM.

Ha xondepenmuto Opu10 mpenctaBieHo okono 200 goknanoB, ObUIO BHICIYIIAHO Oojee

90 noknanoB, Cpeau KOTOPBIX XOUETCS OTMETUTH CIEAYIOLIUE:

M.JIykbsHunkoB, B.Jlecupix u A.boukoB (Poccusi) «OneiT mHpUMEHEHHS  PHUCK-
OPUEHTUPOBAHHOTO MOJX0AA IMPH OCYLIECTBICHUH KOPHApaTUBHOTO KOHTPOJS OOBEKTOB
ITAO T'A3IIPOM»; M.Kazama (Snonusi) «CHUKEHHE pUCcKa CTUXUWHBIX OeACTBUI B SIMoHUN
— YpOKH JBYX Ooibmux 3emiieTpsiceHuid 3a nociennue 30 ner»; C.KamaeBa, B.Makapos,
H.Mapxkenosa u P.KanaeB (Poccus) «[lomyuenne CUHTETUUECKOTO MarHeTUTa U MarHUTHOMN
KHUJIKOCTH U3 OTXOJIOB IPOM3BOJICTBA [Tl OUYUCTKH BOABI OT HerenpoaykToB»; B.bukbaesa u
I".Mertakca (Poccus) « IHHOBaIm B MUHUMHU3AIIUU MPUPOTHBIX U TEXHOJIOTHUUECKUX PUCKOB
B He(pTsAHOW mpombiluieHHOCTH»;, B.ManeimeB wu  Jl.Bopucorne6ckas  (Poccus)
«VHTennexkTyasbHas MHHOBAI[MOHHAs CHCTEMa TEXHOJIOTMYECKOH Oe30macHOCTH  JUIs
He(drerazoBori orpacim»; D.I'abuboB (Azepbaiimkan) «Pa3paboTka WHHOBAIIMOHHBIX
TEXHOJIOTHI UII MUHUMM3AIUN PUCKOB MPH CTPOUTENHCTBE M AKCIUTyaTallUM KOHCTPYKIUI
Ha HeycToiuuBbIX TpyHTax»; H.MaxyrtoB, A.Peidbace u B.Hameun (Poccus) «Hayunoe
COTIPOBOXJCHUE OCHOB TOCYIApPCTBEHHOW TIOJUTHKH B  O0JIACTU  MPOMBIIIJICHHON
6e3omacHocTn»; B.AnueB (A3zepbaiimkan) «Jledbopmamuu pycna p.Kypa kak dakrop
Yype3BbIUAiHON cuTyaluu B HedTerazoTpaHcrnopTHbix cucrtemaxy»; J.Ilankep (Muaus)
«OueHka pucka 3emueTpsiceHuss B 3amagHbix [ umanasx»; H.Daitzubaea (Y30ekucran)
«Boguble  pecypcbl  Y30ekucrana: mpobimembl M NyTH  peuieHus»;  A.Mexey,
B.bmarosemanckuii, M.Ackeposa u ap. (Kazaxcran) «OnbIT yrpaBieHUs CEIEBBIM PHCKOM B
Kazaxcraney; J[.HuszoB, A.®a3unoB u M.Cauno (Tamkukucran) «[ MIC u quctaHiimoHHOE
30HIMPOBAHUE B MOHUTOPHUHTE BO3JICMCTBHUS CEIEBOTO MOTOKA B Tapkukucrtane»; JI. Araesa u
2.9cenoB (Typkmenucran) «Bompockl OIIEHKH U pallOHUPOBAHUS CEHCMUYECKONW OTAaCHOCTH
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B Typkmenucrane», M.l'ornamze, [.Jlomunanze u I'.Xomepuxku (I'py3us) «Cruxuiinbie
’K30MHaMHuYecKue Impoueccsl U sBiaeHus B ['py3um»; K.Koxorymnos, A.Tokrorynos,
I".KabaeBa u T.XKymaeB (Kbiprecran) «O0 0qHOM Croco0€ 3alIUThI OT CENIEBBIX MOTOKOBY;
O.boypnackuii, W.MBanoB, I'.bapmapcka wu gap. (bomrapus) «Hayunas mporpamma
PecniyOnuku bonrapus mo oxpaHe OKpyKarolled cpeibl U CHHXKEHUIO PUCKAa HETraTHUBHBIX
SIBJICHMM W CTUXUHHBIX OenctBuii»; P.Mamenos (AzepOaiimkan) «CtuxuitHbie O€ICTBUS B
TOpHBIX paiioHax AsepOaiipkanckoir Pecniyomuku um ux ['MC-kaprorpadupoBanue»;
A.I'panoBckuit, b.JzramyeB, O.CumakoB u JI.JIbBoBa (Poccus) «Vcnonb3oBanue
YIJIEPOAHOIO BOJOKHA M YIJIEPOJHOM CETH AJi MOBBIMIEHUS CEHCMOCTOMKOCTH KaMEHHBIX
3nanmit»;  A.llaBnenko  (bemopycp) «Kak — HeliTpanuzoBaTh ~ OMONATOreHHOE |
TEXHOIIATOTEHHOE H3JlyueHue Ha denoBeka»;, H.MasnsnoBa (Poccust) «Pa3Burue
corpyannuectBa crpad CHI' 1o CHM>KEHHMIO IPUPOJHBIX U TEXHOTEHHBIX PUCKOBY; b.AMupu
(Mpan) «3abota o popme n3MeHEeHHH B HalleM JaHAmagdTe: OT T€0JOrHUYeCKOro KOHTEKea 10
nanamadTHOro IUlaHupoBaHusa»; @.I'abuboB u A.3eiinanoB (Aszepbaiimkan) «Bwibop
WHHOBAIIMOHHBIX MEPOIPHUATHI MO YIPABICHUIO PUCKAMHM Ha XO3SMCTBEHHBIX OOBEKTax B
mpelenax CJIOXKHOTO penbeda C OIMON3HEBOW omacHocThioy; PD.I'abuboB m A.I'yceiiHoB
(Azepbaiimkan) «OCHOBHBIE YKOHOMHYECKHE W YIPABICHUECKHE Oaphepbl, BIMAIONIME Ha
BBICOKMI YpOBEHb PUCKOB KOMMeEpLHManu3anuu HHHOBaumi»; [[.Makyrennene «®DaxkTopsl,
BIUAIONIME Ha CTpaxoBaHWEe ypoxas: ciaydail Jluteey; A.DemortoBa, A.flkoBieBa u
E.JloktnonoBa (Poccusi) «Okosmoruyeckass COCTaBISOLIas KOMIUIEKCHOW 0e30macHOCTH
Kacnuiickoro makpopernonay»; I'.I'aBapnamsuinu (I'py3us) «¥Y cToH4MBOCTb HHGPACTPYKTYPHI
K CTUXUIHBIM O€JCTBHUSIM M QHTPONOTCHHBIM Bo3feiicTBusM»; P.Mamenos, X.Mcmaroa u
H./IxadapoBa (AzepOaiimkan) «ONbBIT NpPUMEHEHHs KOCMHUYECKMX TEXHOJIOTHMH Ui
MUHMMH3ALUN pUCKA TPUPOAHBIX M TEXHOTEHHBIX KatacTpod B AsepOaiimxaHey;
E.Ilarpymesa u E.Jludanosa (Poccust) «MOHUTOPUHI PUCKOB MHHOBAIlMOHHBIX IPOEKTOB
MIPU JOCTHIKEHUU cTpaTernueckux enei kommnanuiiy; E.lllok6apoB «O1eHka ceiicMru4eckoro
pucka B Anmately; [[.Huszos, M.Caunos, M.I'ynaspoB u np. (Tamxukucran) «I[Ipobiema
YCTOMYMBOTO PEIICHHS [JIsi CHIDKEHHS YpOBHEW pucka B paiioHe Cape3ckoro o3epay;
B.Ancenmo  (Mramus) «lIpomecc MoaenupoBaHMs JUIsl TOABEPKEHHBIX HABOJHEHUSM
TEpPPUTOPUN W OIEHKa pucKa HaBogHeHui»; @.['abuboB (AszepOaiimxan), E.lllox6apos
(Kazaxcran) n X.bast (Mpan) «O BHeApEeHMM TEXHMYECKHMX HMHHOBALMH Ui CHUXKEHUS
PHUCKOB IIPU OCBOEHUU TEPPUTOPUH C TIOBBIIIEHHON CEHCMUYHOCTBION.

OnuH u3 OCHOBHBIX crioHCOpoB KoH(epeHnun kommanus GEOBRUGG (IlIseitapusi)
npoBeja MOAPOOHYIO MPE3eHTAIMI0 CBOMX HWHHOBALIMOHHBIX pPa3palOTOK MJis 3aIIUThI
CKJIOHOB OT KaMHETIaJI0B U MOBEPXHOCTHOM 3PO3UH, a TAKXKE JIJIS 3alIUTHI OT IPSI3€KaMEHHBIX
CEJIEBBIX NTOTOKOB.

bbuto npuHATO pemieHue o nposeaeHun 2-oit EBpasuiickoit konpepennuun «/IHHOBaIMK B
MUHHMH3ALUU IPUPOIHBIX U TEXHOJIOTHUECKUX puckoBy» B 2020 roxy B Toumucu (I'py3us).

K.T.H. 'aonooB ®.I'.



