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I'ABUOHHBIE KOHCTPYKIUU: OBIIIUE CBEAEHUSA, TEXHUYECKUE
ACIHEKTBI UCITOJIB30OBAHUSA, OCOBEHHOCTHU ITPUMEHEHMSA B CYPOBbBIX
KJIUMATHYECKHNX YCJIOBUAX, AKTYAJIBHBIE BOITIPOCHI HCCJIEJJOBAHU

J.B. Ko3noé — 0.m.u., npogp.; A.B. bacun —acnuparnm
@I OY BIIO «Mockogckuii 20cy0apcmeenHblll YHUsepcumen npupoooodycmpoicmeay,
2. Mockea, Poccus

3a MHOTOJIETHIOIO HCTOPHIO XO3SHCTBEHHOM JEsATEIbHOCTH YEJIOBEK pa3paboTad MHOTO
HKOJIOTUYHBIX TEXHOJOTHI CTPOMTENHCTBA HA OCHOBE MPUPOAHBIX MarepuaioB. Kaszamocek Obl, Bce
OHU OE€3HAJIe)KHO ycTapeiad M Ha CMeHy (amnMHaM U3 JI03bl M LIeOHs, HaBcerja Mpuiies OeToH,
xKene300eToH W TsoKenass TexHuka. OIHaKo, MPaKTHKA MOKA3bIBAET, UYTO CTaphle TEXHOJIOTUH Ha
COBPEMEHHOM OCHOBE MOTYyT ObITh BechbMa 3(dextuBHbl. [lneTHH winm nepeBsHHBIE KOpoba ¢
KaMHsIMH CCTOJHsA 3aMCHCHBI rabnoHamMu — MOAYJbHBIMU IIJIOCKMMHU WA 00BEMHBIMHA
KOHCTPYKIMAMHU U3 KaMHsI [TOJ1 3aIIUTOH METAJUIMYECKHX CETOK.

Opa rabuoHoB 0epét cBo¢ Hayano B Utamuu, B nanékom 1894 roxy. Torna B bononke, Ha peke
Peno, ObulM ycTaHOBJIEHBI MEpBbIE TAOMOHBI, CIY>KUBIINME A OeperoyKperjaeHus U 3alluThl OT
HaBOJTHEHHA. Bripouem, TEpMUH «CITy’KUBIIKE)» B TAaHHOM Cydae HE COBCEM IPABOMEPEH, TaK Kak
9T MNEpBbIE B UCTOPUM I'aOMOHBI MPEKPACHO COXPAHWJIMCh W /0 HAIIMX JHEH: BBINOJIHMUB TOT/A
CBOI0O AaKTyaJIbHYl0 MHCCHIO, OHH C TEUCHHEM BPEMEHH MOJHOCTHIO HMHTETPUPOBAINCH B
OKPY’KaIOLIyI0 MIPUPOTHYIO CPely U CTAJIM YacThlo ecTecTBeHHOro jJa”amadra (puc. 1). B Ty nopy
raOMoOHBI HMEIH HCKOTOPBLIC OTJIHMYHBLIC OT COBPCMCHHBIX KOHCTPYKTUBHBLIC OCO6€HHOCTI/I, B
YaCTHOCTHU, BMECTO CETKH C ABOMHBIM KPYUE€HHUEM HUCIOIb30BANIACh CETKA C OJIMHAPHBIM.
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Puc. 1. IlepBblit 00BEKT C UCMIOIB30BAHUEM TA0HOHOB

BnepBrie rabnoHHbIe KOHCTPYKIIMK ObUTH 3amaTeHTOBaHbl BO @pannmu B Hadasie 1880-X romos..
[IpumepHOo B TO XK€ BpeMsl MATEHT OBUT 3aKYIUICH HWTAIBSHCKOW KommaHuen «Makkadeppu»,
KOTOpasi 70 HACTOSIIEro BPEMEHH YCIEHIHO padoTaeT B 0OJAacCTH MPOM3BOACTBA CETYATHIX
KOHCTPYKIMHA — TaOHOHOB.

KoHCcTpykTHBHO TaOMOHBI MPEACTABISIOT COOOW  KOP3WHBI  MPSAMOYTOIBHOW  (DOpPMBI,
BBITIOJIHEHHBIE W3 METANIMYECKOW CETKH, HMEIOIENH NIECTUTPAHHbIE 3BEHbS C JBOWHBIM
kpydeHueM. ['abuonHbIi sk uMmeeT BeicoTy oT 0,5 1o 1,0 M, a matpan Peno ot 0,17 mo 0,5 m.
s 3anonHeHUs] TaOMOHOB HMCMONB3yeTCs JIF000H KaMEHHBIM MaTepuan, MpU YCJIOBUHU, YTO €ro
XapaKTePUCTUKU OTBEYAIOT (YHKIMOHAJIBHBIM UM CTaTUYECKUM TpeOOBAHUAM, a TaKxKe
TpeOOBaHUAM, IPEABIBISIEMBIM K CPOKY CITY>KOBI COOPYKEHHUS.




bnarogaps ycnemHoMy NpUMEHEHHIO Ta0MOHOB B BOJHOM XO3SIMICTBE MpH pEIICHUU
TMJIPOTEXHUUECKUX 3a/ay, 3allUTe TPyHTOB OT pa3JIMYHbIX THUIOB 3pO3UH, apMUPOBaHUU
HCKYCCTBEHHBIX COOPYKEHUM O3TH KOHCTPYKIHUHM IMOJYyYUJIM IIUPOKOE paCHpOCTpaHEHUE H
IpU3HaHUE BO BCEM Mupe. B HacTosfmuii MOMEHT BCe OTEYECTBEHHbIC TaOMOHHBIE H3JENUs
npousBosiTcss corgacHo 'OCT P 52132-2003 u moapa3nensitoTcs Ha 4YeThIpe OCHOBHBIX THIIA:
KopoOuatble rabHoOHBI (pHc. 2); KopoOdaTble TaOHMOHBI C apMUpYIOLIEH MaHenblo (cucTema
Teppamenr u cuctema 3enensiii Teppamenn) (puc. 3); maTpacHoi (hopmel (MaTpaisl Peno) (puc. 4);
mwinHApudeckue rabuonsl (puc. 5). CormacHo I'OCT P 51285, nmokpbsITHsI IPOBOJIOKH CETKH U3
KOTOPBIX H3TOTABIIMBAIOTCS TA0MOHHBIE KOHCTPYKIUHM MPOU3BOASATCS CO CIEAYIOUMMHU THIAMU
MOKPBITUI: IUHKOBOE MOKPBITUE; TIOKPBITUE IIMHKA U MOJIMMEPA; CIUIaB LIMHKA C altoMuHueM (5 %)
U peako3eMmenbHbIME MeTaiiamu (Menee 1 %) — Galfan); cimaB nmuka ¢ amomunueM (5 %) u
penko3emMenbHbIMU MeTaulamMu (MeHee 1 %) u monmmepa. HasHaueHue u 001acTe NpUMEHEHHUs
pPa3IMYHBIX ~ TUIOB  TOKPBITUH  PETIAMEHTHUPYETCS  COOTBETCTBYIOIIEH  HOPMAaTUBHOM
JOKYMEHTALMEH.

JlonroBeyHOCTh TaOMOHHBIX COOPYKEHHH BO MHOTOM 3aBUCUT OT IPABHJIBHO MOJO0OPaHHOIO
TUMA HCHOJb3YEMBIX KOHCTPYKIMH. BbIOOp OZHOro M3 BapHaHTOB OCHOBBIBAECTCS Ha OLICHKE
BHYTPEHHUX HAIPSHKEHUN B TPYHTaX U YUETE BHEIIHUX HAarpy30K CPe/bl.

[IpooGpa3bl raOMOHHON TEXHOJOTHH €CTh B KyJIbType MHOTMX HapoJoB. B Poccuu npumenenue
raOMOHOB HWMEET CBOI0 HCTOPUIO pa3BUTHI. Pycckuii BapwaHT TaOMOHHBIX KOHCTPYKIIMA
ucnonb3oBaH, Hampumep Ilerpom [, mpum crpoutensctBe ykperienuit Kponmranra. A B
coBpeMeHHOM Poccun onu mossunuck B 1930-40-e rr. B BHUJIE€ KaMEHHO-XBOPOCTSHBIX (DallIMH.
["aGMOHBI BHINOIHSTUCH U3 OOBIYHON CEeTKU-PSAOUILIBI M PUMEHSITUCh B OCHOBHOM IIPU YKPEIJICHUN
OeperoB pek. IlepBbie peKOMeHIAMK IO CTPOUTENBCTBY OTEUECTBEHHBIX TAOMOHHBIX COOPY KEHUN
B B 1953 romy mon pemakuueit C.T.Anarynuna [2]. JlanbHeiimiee pa3BuTHE TaOWOHBI
MOJTYy4YaloT KaK CTPYKTYpBI IS LIeJIed perylupoBaHus pycia pek u cenezamuthl [3]. OpgHako B
cepenuHe 1960-x romoB TaOMOHBI CcTajdl He3aclyKeHHO 3a0biBaThcs, a ¢ 1965-70-x rr. B
TEXHUYECKOM JIMTEPATYyPE MOKHO BCTPETUTH JIUIIb CKPOMHBIE YIIOMUHAHUS O HUX.

B 1994 rony xomnanust «Maxkkadeppn» TpUHUMAET PEIICeHHE 00 OTKPHITHHU B T. MOCKBE CBOETO
MPEICTaBUTENbCTBA, YTO JaJ0 HOBBIH MMITyJIbC B pPa3BUTHM TaOHMOHHBIX TEXHOJOTHH B
rpakIaHCKOM M IIPOMBIIIJIEHHOM CTpouTeNibcTBe B Poccuu u crpanax CHI'.
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Puc. 2. Kopo6uarsrii rabuon Puc. 3. Cucrema Teppamer
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Puc. 4. Matpai Peno Puc. 5. Hunmunnpudeckuii rabnox

CriocoOHOCTh TaOMOHOB HE HAPYIIATh PEXHUM (PUIBTPAIIMOHHBIX BOJ, MOTJIOIIATH IPOLECCHI
ocaaku (yHIAMEHTOB (TMOKOCTBH), ONAarompusTCTBOBATh €CTECTBEHHOMY DPOCTY PaCTUTEIHbHOCTH,
HapsAIy C XapaKTEePUCTHKAMH BBICOKOH MPOYHOCTH TOKA3bIBAIOT HAJEKHOCTh KOHCTPYKIMH TpH
MOJIHOM TapMOHUYHOM CIUSHUU C OKpyXaromel cpenoil. ['MOKOCTh W MPOYHOCTH MO3BOJISIET
rabuoHam 0e3 pa3pylmeHHs TPOTUBOCTOSITH HAMoOpPy BOABI W JIEMOBOMY BO3ICHCTBHIO, a
TIPYKUBIIUECS HA HUX PACTEHUS COXPAHSIOT CKIIOH HaJIe)KHEe APYTUX TEXHUUYECKUX KOHCTPYKIIUH.

Obnacmu npumeneHuss 2AOUOHHBIX KOHCMPYKYuul: OEperOyKpeIUIeHHe; MPOTHUBOIABOIKOBAS
3aIUTa; 3allUTa OT MOATOIICHU; IPOTHUBOCETIEBasl U MTPOTUBOOIIOJI3HEBAS 3aAIUTA; CTPOUTEIHCTBO
1 O00JMIIOBKA KaHAJIOB, BOZ03a00POB M BOJOBBITYCKOB, aM0 M TUIOTHH; COOPY>KEHHUE TIEPETaoB,
TpyO4aThIX NEpee3oB, MOHYPOB, PUCOEPM, TacsIIMX YCTPOWCTB; YKPEIIEHUE MOCTOBBIX OMOp H
OeperoBBIX YCTOEB; BO3BEICHHE MOJNOPHBIX CTCHOK; YKpPEIUIEHHE HACBIIIEH aBTOMOOWIBHBIX WU
JKEJIe3HBIX JIOPOT, CKJIOHOB OBpParoB, OCHOBAHWN COOPYXKEHU; 3alliTa OT KaMHEMaaoB; MpH
CTPOUTENIBCTBE TIOPTOBBIX COOPYKEHHI W MOPCKOW Oepero3amnTsl, TOPOJCKAX HAOCPEeKHBIX; MPU
CO3/IaHUU TAPKOBBIX 30H M JIEKOPATUBHOW OOJHUIIOBKH PYCNI PEK; B MPOIECCE PEKyJIbTUBALIUU
3eMeJb 1 3aXOpPOHEHUH OTXO0/I0B, a TAK)KE JIOKATM3AINHU HIIOBBIX OTIIOKEHHUN B BOJJOEMAX.

OcHogHas kouyenyus padomel 2aOUOHHBLIX CMPYKMYP COCMoOum 6 credylouem.  TocIe
3aMOJTHEHUS KOP3MH M3 METAUTMUECKOW CETKH KaMHEM IOJy4aeTcs OCOOBIA CTPOUTEIbHBIN
anemMeHT — rabmoH. C TedyeHHeM BpEeMEHH B rabMOHaX B MPOCTPAHCTBAX MEXIYy KaMHSIMH
aKKyMYJIMPYIOTCS YaCTHYKW TPYHTA, WJI, JHCTBA. AKKYMYJSIUS YacTUYEK TPyHTa B TaOHMOHE
CIOCOOCTBYET YBEITUYEHHUIO €r0 MPOYHOCTHBIX XapaKTEPUCTHK, UTpas B 3TOM CBS3YIOIIYIO POJIb.
Takum oOpa3om, cama mpupoja MpeBpamiaeT rabHOHBI B OYE€Hb IMPOYHOE COOPYKEHHE, KOTOPOE
CTAaHOBUTCS YACThIO IpUpoaHOro Janamadra. Kpome Toro, mporucxoauT KOHCOIUAALMS TPYHTa B
MECT€ BO3BEJICHHsI TAOMOHOB, TO €CTh MPOMCXOIUT yiIydlieHune ero pusmueckux cBoicTs. [Ipomecc
KOHCOJMJAINH B 3aBUCIMOCTH OT KJIUMaTa U TUIIA COOPY>KEHUU 3aHUMaeT B cpefHeM 1-5 ner.

HmenHO B 3TOT mepuoa oco0oe 3HAUYEeHUE MPHOOPETAET LEIOCTHOCTh METAJUINYECKOH CeTKH,
KaK apMUpYIOLIEro 3JeMeHTa KOHCTpyKkuuu. [locrne 3aBeplieHus mporecca KOHCOMUAAINH,
COOpYy’KE€HHE W3 Ta0MOHOB NPUOOpETaeT MAaKCUMAIbHYIO yCTOMYMBOCTh, B TOCIEICTBHH CPOK
KU3HU COOPYKEHHSI MPAKTUIECKU HE OTPAaHUYCH.

OTIUYUATENBHBIM CBOMCTBOM TaOMOHHBIX KOHCTPYKIIMHA SIBIISIETCSI UX BOJOIPOHHUIIAEMOCTH, TO
€CTh HE CO3/aBasl MOJNOpa U BBICTYMAass E€CTECTBEHHBIMH JpEHaMH, Ta0HMOHBI CHOCOOCTBYIOT
OBICTPOMY OTTOKY C 3aTOIUICHHBIX TEPPUTOPHI BOJHBIX MACC, U BBICOKYIO YCTOWYMBOCTH B HAJl- U
MOIBOJTHOM MookeHUH. [Ipy HaBOHEHUSX OHU XOPOIIO CTAOMIM3UPYIOT U OCYLIAIOT Aa’Ke CaMble
cia0bble HeyCTONYUBbBIE TPYHTHI.

OddexTuBHOCTH pabOTHI COOPYXKEHHH, BO3BEACHHBIX C UCIOIb30BAaHUEM TaOHOHHOU
TEXHOJIOTHH, HATIPSIMYTO 3aBUCHT OT UX BIHCAHHOCTH B MPUPOIHYIO CPEAY C YIETOM OCOOCHHOCTEH
MECTHOM cuTyanuu. B HacTosiee BpeMsi TaOMOHHBIE KOHCTPYKIIMHM HAIUTA HIMPOKOE MPUMEHEHHE
Ha CTPOUTENIFHBIX TUIOMIAIKaxX M0 Beell Tepputopun Poccun. Tak, Hampumep, py MPOSKTUPOBAHUN
WHXEHEepHOW 3amuThl ropoaoB Skyrck, Jlenck m OIEKMHUHCK OT TaBOJKAa HCIOJIb30BATHCH
M0T0O0OHBIE TEXHOJIOTUU. B COOTBETCTBHM C MPOEKTOM CTPOUTEIHCTBA AAMOBI M THAPOTEXHHYECKUX
coopyxeHuil B . OJNeKMUHCKE MpeAsaraioch JUKBUAUPOBATH 3aTOH Ui 3UMHETO OTCTOS CYOB,




KOTOPBIN CyXaeT pycio peku JIeHbl u crnocoOCTBYeT 00pa3oBaHHIO 3aTOpa JIbJAa W 3aTOIJICHUIO
ropoja, ¥ MPUMEHUTh FaOUOHBI B IPAKTUKE OeperoyKpenuTeabHbIX padoT B SKyTun.

HecMoTpss Ha MHOTrOJIETHUII OIBIT HCIOJIB30BAHMSI TAOMOHHBIX KOHCTPYKLUHN B pa3iMYHBIX
o0IacTAX CTPOMTENbCTBA, B HACTOSIIUM MOMEHT B NpPAaKTUKE T'MIPOTEXHUYECKOTOo U
MIPUPOOOXPAHHOTO CTPOUTENIBCTBA OCTAETCS Psi/l CJIOKHBIX M HEIOCTATOYHO U3YUYEHHBIX BOIIPOCOB.
OnvH U3 HUX 3aKII0YaeTCsl B I€TAJIbHOM M3YyYE€HUHM BO3MOXKHOCTEH M OCOOCHHOCTEN NMpUMEHEHHUs
raOMOHHBIX KOHCTPYKIM B CYPOBBIX KIMMAaTHYECKHX YCIOBUSX paiioHOB Kpaiinero Cesepa,
Cubupu u lansHero BocToka, B TOM 4ncIie ¢ OLIEHKOW BO3JEHCTBUSA JIESTHOIO IIOKPOBA U HATPY30K
OT HEro Ha rabMOHBI.

W3BecTHO, YTO JIEAOBBIE YCIOBMs Ha pekax Poccum co3maroT 3HaUMTENbHBIE TPYAHOCTH IS
JKCIUTyaTallud TUAPOTEXHUYECKUX coopykeHuil. Kak mnpaBuino, KOHCTpYKLUMH, B TOM YHUCIE
raOMOHHBIE, MOJBEPralTCsl BO3JEHCTBHIO CTATUYECKOIO M JUHAMUYECKOIO JaBJICHUs JIbJa,
HCTUPAIOIEMY BO3JECUCTBUIO JIEA0X0Ja, MMEET MECTO BbIBOpAauMBAaHHE 4YacTel M3 MaccuBa,
CMEp3IIErocs ¢ JIEASHBIM IIOKPOBOM IIPM M3MEHEHHMHM ypOBHS Boxabl. Ha cerogns cymiecTByroT
HOpPMATHUBBI JJI pacdeTa JIEJOBbIX Harpy3oK Ha pa3jHyHbIE THIBI COOPY’KEHUH, HO OTCYTCTBYIOT
peasbHbIe JaHHBIE 110 B3aMMOAECHCTBHIO JIbJa U TAOMOHOB.

[Ipy  npoekTMpoBaHUM  OOBIYHBIX  THAPOTEXHUYECKHX  COOPYXKEHMH  KOHCTPYKLHU
pacCUUTHIBAIOTCA TAKUM 00pa3oM, YTOObI OHU BBIIEPKUBAIM Pa3BUBAIOIIYIOCS JIEIOBYIO HAarpys3Ky.
B3anMopneicTBue KOHCTPYKIMM CO JIBIOM PAcCMaTpUBAETCA KaK B3aMMOJCHCTBHE JIBYX
CaMOCTOATENIbHBIX (U3UUecKuX Ted. B ciaydae mcnonb3oBaHus raOMOHOB KOHLEMIMS HECKOJIBKO
nHas. ['abuoHBl camMu y4yacTBYIOT B ()OPMUPOBAHMU JIEJOBBIX YCIOBUH BOJM3M HHUX, U CAMH
TeHEpPUPYIOT JieIoBble MpPOOJEeMbl, B YAaCTHOCTH, IPU BMEp3aHUU T'abMOHOB B JieA oOpasyercs
JbJJOKAMEHHBI MAacCUB C OIPEIECICHHOW MOPHUCTOCTBIO U IPOYHOCTHBIMU CBOMCTBAaMH, KOTOPBII
CO3/1aeT CBOEOOpa3Hble YCIOBUS IJIsi BCIUIBIBAHMS M CIBUIa IaOHMOHOB, OTPbIBA OT OCHOBHOI'O
JeISTHOTO MacCUBa, B3aWMOJAEUCTBUS C HaJeAsIMM, UCTUPaHUs ABUXKyLIUMCS JbIoM. Co3aBaemast
KOHCTPYKIIHS JOJDKHA MPOTUBOCTOATH PA3IMYHBIM BHJIaM JIEJOBBIX HArPy30K.

KiroueBbiMH BonpocaMu, Ha KOTOpbIe HEOOXOAUMO JaTh OTBETHI SBJISAIOTCS CIEIYIONIUE:

Kak namep3mmii jex BAUsSET HA BBHIOOP TEXHUYECKOTO PEIICHUS BEPTHUKAIBLHOTO (pUC. 5) U
OTKOCHOTO THIa KperuieHus (puc. 6)?

KakuMm oOpazoMm mnpumaii npaa BiIMsSeT Ha BBIOOP MaTepuajga IOKPBITUS IPOBOJIOKH,
UCTOJIb3YEeMOH B KOHCTPYKLUH (UMHK, ranbdan, [IBX), a Takxke Ha tuamMeTp MpOBOJIOKU?

KakoBa mMakcuManbHasi TOJIIMHA IPUMEP3LIETO JIEAOBOTO IOJISA, KOTOPYI0 MOXET BBIIEPKATh
COOpY’KeHHUE 13 TaOMOHOB MPH U3MEHEHHH YPOBHS BOJBI B BojoeMe (BOJIOTOKE)?

KakoBa paGoTocmocobHOCTh U HaeKHOCTh KOHCTpYKIHH ['TC u3 rabnoHOB, paboTammmx B
CYpPOBBIX KIMMAaTHUYECKUX YCIOBUAX?
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Puc. 5. OTKOCHBIN THI KpETJIEHUS Puc. 6. BepTukanbHblil TUII KPETJIEHUS

C »oroif menmpio paszpaboTaHa mporpamMma HCCIIEJOBAaHMI, BKIIOUaromas B ce0s U3ydeHHE
CIEQYIOIIUX CUTYaLIH:




1) coxpaHeHHe IEJIOCTHOCTH TrabuMoHa TPU CTAaTUYECKOM JABJICHUHM JbJa BHYTPH U BHE
rabvoHa B 3aBUCHUMOCTH OT pa3Mepa rabruoHa U ero KOHCTPYKIIUH;

2) cMmep3aHue TaOMOHOB CO JIBJIOM W BMEp3aHUE B Jie/, IMOBEJACHUE TaOMOHOB TOJT HArPy3KOU
MpU  U3MEHEHUHU YPOBHSI BOJIBI;

3) ycTOMYMBOCTH TMpU JUHAMHYECKHMX Harpy3kax, BO3MOXXHOCTh TMpOpEe3aHusi JbJa
KOHCTpPYKIIUEH U3 rabuOHOB;

4) wucTuparomiee BO3CHCTBUE JIbJIa HA KOHCTPYKIIUU M3 TaOMOHOB B CHCTEME «CETKa-KaMCHb-
Ieny;

5) B3auMOCHCTBUE HAJIEAH U JIbJJOKAMEHHOT'O TaOMOHA, BO3MOKHOCTH UX BCIUIBIBAHMSL.

[IpunsToe B HacTosIIee BpeMs pelIeHHe 00 OpraHu3aluil W TPOBEACHUM HAYYHBIX
HCCIEIOBaHUH TI0 MCTIOIB30BAHUIO TAOMOHHBIX KOHCTPYKIIMM B CYPOBBIX KIIMMAaTHUYECKUX YCIOBUSIX
U OLIEHKE BO3JCHCTBUS JbJja Ha TaOMOHHBIE KOHCTpykmuu Ha 0aze OAO «BHUUD
uM. b. E. BeneneeBa» (mabopartopus nenorepmuku) mpu ydactun MIYIIpupomooOycTpoiictBa u
kommnanuu OO0 «I"abuonsl Makkadeppu CHI» mo3BOIUT OTBETUTH HA PSII TOCTABICHHBIX BBIIIE
BOIIPOCOB M pa3paboTaTh MPOEKT METOAWYECKUX yKa3aHUN M0 HCIOJIb30BAHUIO TaOUOHOB IS
CTPOUTENHCTBA OTKOCOB OEPETO3aLIUTHBIX COOPYKEHUMN, pabOTAOIIUX B JIETOBBIX YCIOBHUSIX.
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