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TEXHUKO-9QKOHOMHNYECKASA D9OPPEKTUBHOCTDb BHEIPEHUSA 1
IMPOLEAYPA U3I'OTOBJIEHUA JEKOPATUBHOI'O BETOHA
N ET'O IPUMEHEHUSA B UHTEPBEPE

B coepemennom apxumekmypHoM HpOeKMUpOBAHUU OeKOPAMUBHbLL OemoH
HAWEN wupoxkoe npumenexue. B cmamve paccmampusaromcsi 0OCHOBHble ACNEeKmbl
NpUMeHeHUs 0eKOPAMUBHO20 OemMoHa NPU NPOEeKMUPOBAHUU UHMEPbEPHOU CPeObl.

Kniouesvle cnosa: dexopamugnwlii 6emon, mexHuueckue c8oucmed, mexHuko-
SKOHOMUYECKAs P DeKmuUeHoCmb, 3anoaHUmeb, GakmypHas oopabomxa.

JlekopaTUBHBINA OETOH — Pa3HOBUAHOCTH CHEIHATBHBIX BHICOKOKAUYECTBEHHBIX
OETOHOB, O00JIATAIONINX XOPOIIMMHU SKCIUTyaTallUOHHBIMA M XYAO0KECTBEHHBIMHU
xapaktepuctukamu. Cdepbl NpUMEHEHHUS Takoro OeToHa MHpPOKU: (dacagHoe
opopmiIeHHE AapXHTEKTYPHBIX OOBEKTOB, MJM3aH apXUTEKTYpPHOH Cpeapl u
naHmmadTHRIA  au3aiiH, (GOpPMHpOBaHHWE MHTEPbEPHOH  cpelbl. AKTHUBHOE
UCIIONIb30BaHUE  JICKOPATHBHBIX  OCTOHOB TpPU  M3TOTOBJICHHM  PA3JIUYHBIX
APXUTEKTYPHO-OTJCIIOUYHBIX M3JIEIHNA aKTyaJdbHO M C TOYKU 3PEHHUSI OCBOCHHUS BCEX
BO3MOKHOCTEH BBICOKOIPOUYHBIX CaMOYIUIOTHSIIOIIUXCS OCTOHOB, T.K. B HACTOsAIICE
Bpems B Poccum cymiectByer npoOsiemMa HIMPOKOTO MPUMEHEHHUs 3TOr0 MaTrepuaia B
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CBSI3M C MEIJICHHBIMH TEMITAMH H3Y4YEHHUS METOJIOB pacuéTa KOHCTPYKIUH U3 Hero. [3],
[2], [9].

JlexopaTuBHBIN OCTOH 00J1a/1a€T BBICOKUMHU TEXHUYECKUMH XapaKTEPUCTHKAMHU.
O} heKTUBHOCTD €T0 HCIOIb30BaHMsI 00YCIIaBIIMBAIOT CJICTYIONTNE KauyecTBa:

— CTOHWKOCTh K XUMHUYECKUM COCJAMHCHHSIM PAa3IMYHON arpeCCUBHOCTH
(ménouu, HeTEMPOAYKTHI, IPUPHI U T.11.);

— MOBBIIIICHHAs! H3HOCOCTOMKOCTD,

— TOBBIIIEHHAS YCTOMYMBOCTh K KOJEOAHUSM TeMIIepaTyp — JIE€KOpPATUBHBIN
OETOH BhIAEPKUBAET Kojtebanus Temneparyp ot - 40°C o + 40°C ne paspymasics;

— CTOWKOCTB K BO3JCHCTBUIO YIbTPA(PHOIECTOBOTO U3ITYyUCHNUS;

— BBICOKAs COITPOTUBIISIEMOCTh CKUMAIOIIMM M U3THOAIOIINM Harpy3Kam;

— TIOBBIIICHHAS MOPO30CTONKOCTh — 0K0J10 300 1UKIIOB,

— BapHATUBHOCTh MOBEPXHOCTH JEKOPATUBHOTO OETOHa — pa3HOOOpa3HbIE
1BeTa u (haKkTypHl;

— BO3MOXXHOCTh  OTHUIM(OBKM O TJAJKOTO  COCTOSIHMSL — Onarojaps
MEJIKO3EpHUCTON CTPYKType MaTepuraa,

— oOecrieueHre MPOTUBOCKOJIB3SIINX XapaKTEPUCTUK MOKPBITUSA [5], [7].

Takue cBoiicTBa J1e7al0T BO3MOKHBIM MPUMEHEHHUE JIEKOPATUBHOTO OETOHA B
UHTEPhEPE B KAUECTBE MOKPBITUS JIECTHUYHBIX IUIOMIAI0OK U CTYIEHEH, TTOIOKOHHBIX
JIOCOK, TIOJIOB B PA3JIMUHBIX TOMEMICHUSX U T.J1. KpoMe TOro, ¢ MOMOIIBI0 TEXHOJIOTHH
JIEKOPAaTHBHOTO OETOHAa MOXKHO CO37laBaTh pa3nyHble TO (aKType U IBETaM
MOBEPXHOCTH. BO3MOXHOCTP HMMHTAIIMU PA3IUYHBIX MATEPUATIOB  IOBBIIIACT
XYJI0O)KECTBEHHBIC TPEHMYIIECTBA MaTepuaja W TIO3BOJIAECT KCIOJIL30BATh €0 B
JNEKOPATUBHBIX LEeNsX [1].

[ToBbIIIeHHE WHTEpeca K HCIOJIB30BAHUIO OCTOHA B HWHTEPHhEPE CBSA3AHO C
pa3BUTHEM TaKWX CTWICH, Kak Xal-TeK, JJODT M MHHHMAIH3M, JJIT KOTOPBIX
OCHOBOITOJTATAIOIIUMH SIBJISIOTCS MPUHIHIBI (DYHKITMOHAILHOCTH. DTH HUJIEH TTPHUIILIN
u3 CHIA Bpemén 60-X, Koraa Jrou cTajli aAanTHPOBATh MO/ KUJIbE MPOMBIIIJICHHBIE
MOMEIICHHS], U300MI0OBaBIINE YPOAHUCTUUECKUMH JIEMEHTAMH, HEMPUBBIYHBIMU JJIS
KUJIOW CpeIbl: KUPIMHYHON KITaJKOW, TpyOamu, OTKPBITBIMH KOHCTPYKIHSAMH H
OETOHHBIMH TIOBEPXHOCTSIMHU.

JlekopaTuBHBIA O0€TOH — HTO OTJIMYHBIA OTIACIOYHBIA MaTepuan s
COBPEMEHHBIX YypOaHUCTHUEeCKUX CTwiell. OH NoAuYepKUBAeT WHIYCTPUATbHBIN,
ACKETUYECKHM XapakTep KBapTUpbl. MaTepualn mpocT B IKCIUTyaTallud U He TpedyeT
JOTIOJTHUTENBHOTO yxo0/1a. OH TakKe BBITOJICH U TUTHEHUYECKUMHU CBOWCTBAMH,
OTJIMYHO BBIJICPKUBACT BO3JICHCTBUE arpeCCHBHBIX CPEJ, XOPOIIO COMPOTUBISETCA
UCTUPAHUIO U JTABJICHUIO, HE CKOJIB3UT.
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beronHble KOJMOHHBI — TIpUMEP PpEIICHUS DJIEMEHTOB HHTEphepa C
WCIIOJIb30BaHWEeM (aKTyphl JAHHOTO MaTepuaia 0€3 MOKPBITHS MM OOJBIIHX 10
womaau nosepxHocted (puc.l). Coueranuwe c ¢akTypamu APYrUX MaTepHasioB
(mepeBa, TEKCTWIS, OTIEIKOM CTEH) CO3/1aéT TapMOHHUYHYIO, YPaBHOBEIIEHHYIO
KOMITO3HIIMIO JIJISI MHY CTPUATLHOTO CTHIIS ‘LlO]

.'y

Puc. 1. beToHHBIE KOJIOHHBI B YKUJIOM HHTCPbEPC

[IpumeHeHne [E€KOpPaTUBHOIO OETOHa B HWHTEPbEpE HE OTrpaHUYMBACTCA
CO3JaHMEM C €ro IMOMOIIBI0 0a30BbIX MOKPBITUH. OTOT Marepual MOXKHO
UCII0JIb30BaTh B U3TOTOBJIEHUH PA3JIMYHBIX aKCECCYapOB M 3JIEMEHTOB JEKOPA.

OTAenbHO OTMEUYAKOTCS MPOEKTHl CO3JaHUS M MNPUMEHEHHS JIEeKOPATHUBHBIX
OCTOHOB C MOMOIUILIO YIBTPACOBPEMEHHBIX TexHosiorui. B 2004 roay BeHrepcKkum
apxurekTopoM ApoHoMm JlakoH3u OblT pa3zpaboTaH CBETONpPOHULIAEMbIH OeToH. B
OCHOBE pa3pabOTKU JICKUT UCIOJIb30BAHUE CTEKJIOBOJIOKHA MO BCEH ToJIE OETOHA,
KOTOpOE TPOITyCKAaeT CBET CKBO3b O€TOH. BioKM M3 Takoro marepuana — OJUH U3
BapHUaHTOB aJIaNTallik OETOHA B MHTEPhEPE B KAUECTBE CTEH M Meperopoiok [12].

BapuaTtuBHOCTH TpUMEHEHUS JEKOPATUBHOTO O€TOHA HAPSTY C TOBBIIICHHBIMU
TEXHUYECKUMHU CBOMCTBAMM U Pa3HOOOpa3MeM CO37aBacMbIX IOBEPXHOCTEM
o0OecrieuynBaeT TEXHUKO-dKOHOMUYECKYI0 3(PQPEKTUBHOCTh  BHEJAPEHHE ITOTO
Martepualia B MHTEPhEPHOE MPOEKTUpoBaHue (puc.2).
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Puc.2. O6pa3isl moBepXHOCTEH JEKOPATUBHOTO OETOHA

CocrtaB crenuanbHbIX OETOHOB CXOX C COCTaBOM OOBIYHOTO O€eToHa:
3aMoOJHUTENb, BSHKYIIEE W BOJA, TOJBKO C HCIIOJIB30BAHUEM Pa3IMYHBIM J00aBOK,
yJIydIIalonMx KadecTBO OeToHa W ero cBoicTBa. Hambomee pacmpocTpaHeHHBIE
KOMITOHEHTHI JICKOPATUBHOTO OeTOHA — OeIbIe M I[BETHHIE IIEMEHTHI U 3aIOJTHUTEIH
OTPaHWYCHHOW KPYMHOCTH: TPAHHUTBI, MpPaMOpPBI, KBapIIUTHI, HW3BECTHSIKH,
ByJIKaHWYECKHE Ty(bl, TpaBHid, TECOK H JPYyrue TMOpoasl. VICKycCTBEHHBIC
3alOJIHUTENIM — KepaMuyecKas KpoIllKa, CTeKISHHbIA Oo u T.10. [JoOaBku —
IUIACTUQHUIUPYIOLIKE, OTOCIMBAOIIUE, TIOJTMMEPHbBIC, MUHEpalIbHBIC U apyrue [1], [4].

K ocHOBHBIM BHAaM JI€KOpaTUBHOIO OE€TOHAa IO CHOCO0Yy CO3JaHus
MOBEPXHOCTEH OTHOCATCS CIIEAYIOUIME: TMeYaTHBIM | IITaMIIOBAaHHBIA OETOH,
CO3JAalOUIMi  WMMHUTAIMIO  HATypadbHOTO  KamHS;  O€TOH, WMUTHUPYIOIIHMA
XYJI0)KECTBEHHBIE U apXUTEKTypHbIE (OpMbI (>KUBOTHBIE, (POHTAHBI), IIBETHOM OETOH.

Coznanve u3 0eroHa (aKTypHOU MOBEPXHOCTH, UMUTHUPYIOIMICH KUPIIUY WIIH
KaMEHb, SIBIIICTCS OCHOBOW MpoOIecca YKIAIKu OeTOHAa. DTO MOXKHO CHAeNaTh MpHU
MIOMOIIM CJIEIYIONUX METOOB YKIAIKu: TpadapeTHBIH, METOJ HAIMBUICHUS; METO
ITAMIIOBaHUS (TI€YATHBIN).

Meton mTamMnoBaHus SIBISETCS yHUKaIbHBIM (puc.3). OH 3akirouaercss B
CJICIYIOIIEM: IITAMIIOBAaHHBIA PACTBOP HAHOCST Ha BIAKHYIO IMOBEPXHOCTh, KOTOpas
COCTOUT U3 3aIUTHOMN MPOMUTKH, 3aKPENUTENS U THAPOGOOU3UPYIOMIHX T00aBOK. DTU
KOMITOHEHTHI HE JOMYCKAIOT MPUIKNaHus mTammna K 6eTony. O0s3aresibHOe YCIOBHE
nepesa MTaMIOBKOW: HJIealbHO POBHAS W TJIaJKas MOBEPXHOCTh. s mocThkeHus
HAWJIY4IlIero pe3ysbTara He cienyeT yOupaTh mTamMn ¢ OETOHAa JI0 TMOJIHOTO
BBICBIXaHUS MMOBEPXHOCTU. {151 JOTOTHUTENBHON 3alUTHl HA MMOBEPXHOCTH CIIETYET
HAHECTH 3alIUTHYIO NMPOonuTKy. [lepen HaHeceHneM MPOMUTKH HEOOXOIUMO yAAIUTh
MITaMII U TIIATEIIBHO MTPOMBITH TOBEPXHOCTH OT OCTATKOB, UCITIOJIB3YEMBIX B MTPOIIECCE
paboThI BENIECTB.
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Puc. 3. ltammsl 11 co3nanust PakTypHOU MOBEPXHOCTU OETOHA

MeTon HambIJICHUST UCTIOB3YETCS B TEX CIIy4asX, KOT/la Ha CTeHE HE0OX0IMMO
CO3/1aTh MMHTALMI0 KUPOUYa WM KamHs. [ 3TOro HMCHoib3yrOT KUCIOTHBIN
KpacuTeIb, KOTOPBIA YKJIAJbIBAIOT B HECKOJIBKO CJIOEB HA MOBEPXHOCTU. TaKOW METO
BBI3BIBACT PEAKIIMIO KpacUTeNel ¢ pacTBOpPOM, OJjiarogapsi TakOMy B3aWMOJICHCTBHUIO
MOJTy4at0oT HEOOXOAUMBIN IIBETOBOM OTTEHOK, KOTOPHIM B JIaJIbHEHUIIIEM MOXKET OBITh
JOTOJIHEH pasznuuHbiMUA 3¢ dextamu. Kpacutenb MOXHO HAHOCUTh KaK METOJ0M
pacmpUIeHus, Tak W TpadapeTHbIM MeToaoM. Hampumep, ais co3maHus KpacUBOU
bakTypbl, paBHO KaK W JJid HAHECEHHUS Ha CTEHY H300paKCHMs, HUCIOJb3YIOTCS
TpadapeTsl.

TpadapeTHbiii MeToa 0YeHb MPOCT B MPUMEHEHHUH, U 3aKII0YAETCS B TOM, YTO
HAa TIOJITOTOBJICHHYIO TOBEPXHOCTh TNpHU TmoMomu Tpadapera HAHOCUTCA
HPUTOTOBIICHHBIH pacTBOp (puc.4) [6].
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Puc.4. Tpadapet mist coznanust pakTypHOM NOBEPXHOCTH OETOHA

Hcnonp3ytoT psa cnocoboB pakTypHoit 00paboTku 6eToHa:
1. HaOuBka IUIIEBOTO CIIOS IEKOPATUBHOIO OETOHA.
2. Ilpucpinka KaMEeHHOM KpOIIKM C TPHUKATKOM 1O  MOBEPXHOCTH
CBEXEOT(POPMOBAHHOTO M3/IETus (HAaIpUMeEp, ISl CTCHOBBIX ITaHEIeH ).
3. OOHaxxeHHE 3€peH 3aIOJIHUTENS IyTEM CHSTHS TOBEPXHOCTHOU IJICHKU
LEMEHTHOTO KaMHSI CTpy€l BOJIBI.
4. Jlns co3manust Ha (AKTypHOM CJIO€ MO3aWYHOTO PUCYHKA MPUMEHSIOT B
KAueCTBE 3arOJHUTENS] KaMEHHYIO KPOILIKY pPa3jiu4HbIX MOpoJ (TpaHuT,
Mpamop) U pa3IuyHbIX pa3MepoB. JKECTKyI0 CMeCh ¢ TaKUM 3arOJIHUTENIEM
HAaHOCAT Ha T[OBEPXHOCTb U IIOCIE€ 3aTBEPJCHHS €€ MOABEPraroT
MEXaHH4eCKoi 00paboTke (MUIUYIOT).
5. ®opMOBaHUE «JIUIIOM BBEPX» U «JIUILIOM BHU3Y.
@OopMOBaHHE  <«JIMLIOM  BHU3» MTOAPA3yMEBAET  CIEAYIOUIME  ONEpaluu:
1) yknanka Ha gAHO (QOpMBI perabeHOTO pUCYHKA 2) YKJIaIKa Ha JHO KPYIHOTO
3aMOJIHUTENS 3) BCKPBITHE JEKOPATUBHOTO 111€OHS 4) HaHECEHUE Ha KIICSIIUN CIION
KPOILKH 5) yKJIaJKa Ha JHO CJIOS AEKOPATUBHOIO OETOHA MOIYCYyXOW KOHCHUCTEHLUU
6) yKJIaJika Ha JHO KEPaMUYECKOU WIIM CTEKJISTHHON TITUTKU
DopMOBaHUE «JTULOM BBEPX» COCTOUT U3: 1) MPOKATKU pesbe(PHBIM BATHUKOM 2)
HAHECEHUs TUIACTUYHBIX PACTBOPOB 3) BCKPBITHUS I€KOPATUBHOIO IIEOHS CTPYEil BOIbI
4) BTamMBaHUS M TMPOKATKU JIEKOPATUBHOIO IIEOHS B CBEKEOTHOPMOBAHHYIO
noBepxHocTh. OTAenka mocie TBEpACHUS: NUIMPOBAHUE, OIITYyKAaTypUBaHUE,
METaJUIN3allus, OIUIABJICHHE, T1a3ypoBaHue, okpamuBanue [11].

B unTeprepe 0eTOH MpUMEHSIETCS HE TOIBKO KakK (PakTypa MOBEPXHOCTH, HO U B
BUJIE TOTOBBIX U3IEIHUI — MPEAMETHI MEOETH U JEKOpa.
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OnHuM M3 cnocoOOB MPOW3BOACTBA M3AEIUM W3 JEKOPATUBHOTO OETOHA
ABJISIETCS] BUOPOJIUTHE (puUc. 5). B 3TOM TEXHONOTMU IPUMEHSIIOTCS MOABUKHBIE CMECH,
criocoOHbIe 0€3 TPpyAa 3aM0JHUTh OCHACTKY CJIOHON r€éOMETPUU U PUCYHKA.

Puc.5. M3Bneuenue u3 Gopmbl U3/1e11s U3 AEKOPATUBHOIO OETOHA, M3TOTOBIEHHOTO METOJIOM
BUOPOIUTHS

brnarogapst TeXHOJIOTMU JUThbS U BBICOKOM TMOJBMXKHOCTH OETOHHBIX
CMecei, TuieBasl MOBEPXHOCTh  M3JEIUN  OTJIMYACTCS BBICOKUM  KAdye€CTBOM.
Hcnonb3oBaHre B Ka4eCTBE 3aMOJHUTENSI KPOLIKHU TPaHUTA WIM Mpamopa Mo3BOJISET
PUAATH ITUTKE 0COOYIO CTPYKTYPY M OKPACKY.

[Ipu BUOpoOIUTHE TOTOBBIN pacTBOp 3anuBatoT B hopmbl. B 2013 rogy kommanu-
et Wasa Obuta pa3zpaboTaHa SKCKIII03UBHAS MTOJUYPETaHOBAs CUCTEMa, ITPEeIHA3HAYCH-
Hasl CHEIUaNIbHO JJisi OCTOHHOW mpoMbIuieHHOCTH (puc.6). Cucrema Wasa Pur
MO3BOJIAET MPOU3BOJUTH MPOAYKIHIO B MAaJbIX CEPUSAX, YTO AaKTyaldbHO JUIs
WHJIMBUIYaJIbHOTO U3rOTOBJICHUS IPEAMETOB UHTEpbepa [§].

Puc. 6. ABcTpumiickuii 6eToHHBIN 3aB0o Diri padoraet ¢ Wasa Pur: mucsMeHHBIN CTOJ M 0OJUIIOBKA
0apHOIi CTOMKY BBITTOJIHEHBI U3 CAMOYIIIOTHSIOIIETOCs OeTOHA
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B oredecTBEHHON MPAKTUKE IPOU3BOJCTBA APXUTEKTYPHO-IAEKOPATUBHBIX
O0eToHOB oOpamaer Ha ce0si BHUMaHHE MPOAYKUHS KoMmmaHuu «CHCTpOM» IO
TEXHOJIOTUH «MpaMop K3 OeTOHa». DTa TEXHOJIOTHS MPEANOJaraeT MpoU3BOACTBO
apXUTEKTYPHOr0 OETOHA BBICOKOM poyHOCTH Ha cxaTtue 10 100 Mlla, Ha pacTskeHue
npu u3ru6e 10 15 Mlla, mopo3zocToiikocThio 60see S00 HUKIIOB, C BOIOIOIIIONIEHUEM
0Kk0110 3 %. TexHonorust MO3BOJSAET MOAYyYaTh TOHKOCTEHHbBIE W3AENIHS TOJILIUHON 3
MM C TJSHLEBOM moBepxHOCThIO. IlpuueM 3T0 nocturaercst 0e3 TepMUUECKOU

00pabOTKH U TOMOJHUTEIBHOM OJTUPOBKH IOBEPXHOCTH. biaronaps ncnoib30BaHUIO
NUTMEHTOB U TOJN00pYy (akTypbl MOBEPXHOCTH (HOPM, MONYyHAIOTCA M3JEHUS C
XapaKTEepHOU JJI1 HATypaJbHbIX KaMHEH (akTypol 1BeTa U PUCYHKOM. 3a CXOXKECTh
O0eToHa ¢ MPUPOAHBIMUA KaMEHHBIMU MaTepuajiaMHM TEXHOJIOTHUS IOJIyunsa Ha3BaHUE
«Mpamop u3 6etoHay [3].
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v Kypuan umeer rocymapcrBenHyro peructpainuio CMU W eMy TPHCBOEH MEKIyHapOIHbIH
CTaHJapTHBIN cepuitHbIil Homep ISSN.

v’ Marepuaibl )ypHajia BKIKOYAIOTCS B OHOIHorpaguueckyro 6a3y JaHHBIX HAYYHBIX MTyOIHKAINii
poccHuiickuX yI€HBIX Poccmiickuit maaekc HaygHoro nmutupoBanus (PUHLI).

v Kypnan siBistercst opurmansabiM n3nanneM. CCBUIKA Ha HETO YYMTHIBAIOTCS TaK ke, Kak ¥ Ha
[eYaTHBINA TPYH,.

v/ Pelakuust OCYIIECTBISICT PELCH3UPOBAHUE BCEX MOCTYIAOIINX MATEPHAIIOB, COOTBETCTBYIOIIHX
TEMaTHKE W3/IaHus, C IENbI0 UX IKCTIEPTHOH OIEHKH.

v/ )KypHal BBIXOJUT HA KOMIAKT-AUCKaX. OOs3aTeNIbHBIA IK3EMIUIAP KaXKIOTO BBITYCKA MPOXOIUT
peructpauuto B Hayuno-rexandeckom nenrpe «MHpopmpeructp».

v/ KypHan Haxomurcst B cBOOOIHOM JHocTyme B cetd MHTepHer mo aapecy: Www.srjournal.ru.
[Tonp3oBaTenn MoOryT O€CIUIaTHO YHTaTh, 3arpyXkarb, KOMHMPOBATh, PACIPOCTPAHATH, HCIOIB30BaTh B
o0pa3oBaTeIbHOM HpoIlecce BCE CTAaThH.

IIpueMm 3asiBOK Ha MyO0JIMKANMIO CTATEH M TEKCTOB CTaTeil, OIJIATA CTaTel OCYIIeCTBIAETCS
yepe3 pynkuuonan Jinunoro kaduHera caiita nznareancrsa ""MapTuép" (Wwww.anopartner.ru) u e
TpeOyeT noceueHust oguca.
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