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AKTYaJIbHOCTh HCCJIe0BAHMsA. Jlerkuii OETOH CTaHOBUTCSA Bce Oolee
NOMYJSPHBIM B CTPOUTEIBCTBE 0JIaroiapsi HOHMKEHHOM MIIOTHOCTH, YJyYIIEHHON
TEIUION30JIMY U XOPOIIMMHU CEMCMUYECKUM XapakTepucTukam. IlepcriekTuBHOM
pa3paboTKOii B 3TOM 00JACTHM  SIBJIAETCA  MCIOJIB30BAHHE  IMPUPOJIHOTO
BYJIKAHUYECKOTO Ty(a B KadecTBE 3amojHUTENs. Tyd - 3TO NMUPOKIACTHYECKas
nopojia, oOpa3oBaBIIasCs U3 BYJKAHWUYECKOTO II€MJia, BRIOPOLUIEHHOIO BO BpeMs
U3BEPKEHNUI, KOTOPBIM CO BPEMEHEM YIUIOTHSIETCS U LleMeHTUpyeTcs. biraromaps
HU3KOH IJIOTHOCTU U MOPUCTON CTPYKTYpE Ty SBISAETCS UACATbHBIM MaTEpUAIOM
JUIs JIeTKOro OeToHa, oOecreuuBas TaKUe MPEUMYIIECTBA, KaK CHI)KEHUE Beca,
YJIyYIIEHHE TEIIOBBIX CBOMCTB U NOTEHIIMAIIBHOE CHUKEHUE 3aTpar.

Hcnonb3oBanne Ty(OBBIX 3aMOJHUTENEH B JETKOM OETOHE J1a€T HECKOJBKO
npeumMyiiecTs. Bo-mepBbIX, yMEHbLIEHHas IUIOTHOCTh TY(OBOIO 3alOJHUTENS
MIPUBOJUT K CHIDKEHHUIO O0IIIETr0 Beca 0€TOHA, UTO OYEHb BAXKHO JIJIsl TeX oOjacTei
PUMEHEHUS, T/I€ CHU)KEHUE Beca SIBJISIETCS TPUOPUTETOM, HAPUMED, B BBICOTHBIX
3JTaHUSX, MOCTaxX M MPU MOJEPHU3ALNN CYIIECTBYIOIINX KOHCTPYKIMM. CHUXKEHUE
BeCa BEJET K YMEHBIIEHUIO COOCTBEHHBIX HArpy30K, YTO MOXET IMPUBECTU K
CHI)KEHUIO TpeOoBaHUH K (yHAAMEHTY M 3HAUYUTEIbHON IKOHOMUHM cpeacTB. Kpome
TOTO0, 00Jiee JIErKNe KOHCTPYKIUU UCTBITHIBAIOT MEHBIIINE CEHCMUUYECKUE HATPY3KU
BO BpeMs 3eMIICTPSICECHUM, YTO IMOBBIIIAECT 0€30MaCHOCTh U YCTOMYMBOCTD 3/IaHUH B
CEHCMUYECKN aKTUBHBIX PETHOHAX.

Teruonsonsauus - enie 0JHO 3HAYUTENBHOE MPEUMYILECTBO HUCIIOIb30BAHUS
Tyda B jerkom 6etone. [lopucras npupoaa TyQpoBbIX 3aMOTHUTENEH CIIOCOOCTBYET
0osee HU3KOM TEIIONPOBOJAHOCTH MO CPAaBHEHHUIO C OETOHOM OOBIYHOTO Beca. JTO
CBOMCTBO JIEJIaeT JICTKU OETOH ¢ J00aBiIeHUEM Tyda OTIMIHBIM MATEPUATIOM IS
HeprodPEeKTUBHBIX  3AaHMNA, TOCKOJBKY OH TIOMOTaeT MOJepKUBATh
CTaOMJIBHYIO TEMIIEpaTypy BHYTPU TIOMEIIEHUA M CHUXKAET MOTPeOHOCTh B
OTOIUICHUM W OXJAXKJIEHUHU, CIOCOOCTBYS CHHXKEHHIO SHEpPronoTpedsieHus Hu
HKCIUTYyaTallMOHHBIX pacxoja0B. boiiee TOro, yiydileHHbIE TEMIOU3OJISILIMOHHbBIE
CBOMCTBa Ty(OBBIX 3aMOIHUTENIEH MOTYT TaKXe€ CIOCOOCTBOBATH MOBBIIICHUIO
OTHECTOMKOCTH OETOHHBIX KOHCTPYKLUMW, J00aBiids elle OJAMH YPOBEHb
0€30MacCHOCTH B CTPOUTEIILCTRE.

UYro kacaeTcsi MEXaHUYECKUX CBOWCTB, TO JIETKHH O€TOH ¢ Ty(hOBBIMU
3aMOJHUTENSIMU  IEMOHCTPUPYET JIOCTATOYHYK) NPOYHOCTh Ha CHXKaTHE U
pPa3IUYHBIX KOHCTPYKLIHMOHHBIX pEIIeHUHA. XOTS MPOYHOCTh HA CHKATHE JIETKOTO
O0eroHa OOBIYHO HHUXKE, YeM Yy OOBIYHOrO O€TOHAa, BKJIIOYEHHE TY(POBBIX
3allOJIHATENEH MOKa3ano, YTO OHH OOECIEeYMBAIOT JOCTATOYHYIO MPOYHOCTH IS
MHOTUX KOHCTPYKIMOHHBIX IIeniell. MukpocTpykrypa Tyda, XxapakTepusyromasics



BBICOKOM TMOPUCTOCTBIO M PAa3HOOOpPA3HBIMH pa3MepaMy YacTHIl, CIIOCOOCTBYET
XOpOILIEMY CIIETUICHUIO C IIEMEHTHOM MaTpuIleH, MOBbIIIas OOIIYI0 MPOYHOCTh U
JIOJITOBEYHOCTh OeToHa. MccienoBanus MOKa3bIBAIOT, YTO ONTHUMHU3ALMS COCTaBa
CMECH, BKJIIOYasi pa3mep, GopMy U COOTHOIICHHE TY(POBBIX 3aMOJHUTENEH, MOKET
erie OoJIblle YIYYIIUTh MEXaHUYECKUE CBOMCTBA MOJTYy4aeMOro OeToHa.

OnHoit u3 mpoOseM, CBSI3aHHBIX C UCIOJIb30BaHUEM Ty(a B JIETKOM OETOHE,
SBJIIETCSl TOTEHIIMATIbHAS W3MEHYMBOCTh €TI0 KadecTBa W CBOMCTB. TydoBbie
OTJIO’KEHHSI MOTYT 3HAYUTEIBHO OTINYATHCS B 3ABUCUMOCTHU OT UX T€0JOTHYECKOTO
MPOUCXOXKJECHUSA, YTO NPUBOJMUT K PA3IUYUSAM B IUIOTHOCTH, IMOPHUCTOCTH U
XUMUYECKOM COCTaBe. OTH pa3M4yusl MOIYT MOBJIHATh Ha XapaKTEPUCTUKU
Ty(QOBBIX 3alOJHUTENEH B OETOHE, MOATOMY IE€pe]] HX HCIOJIb30BAHUEM
HEOOXOJMMO IMPOBECTH TIIATEIbHYIO XapaKTEPUCTHKY W UCHBITAHUS MaTepHaa.
Kpome Toro, n3-3a cBoei BBICOKOI OPUCTOCTH Ty MOKET UMETH 00JI€€ BHICOKUI
YPOBEHb BOJOMOIJIOLIEHUS IO CPABHEHUIO C TPAJAUIIMOHHBIMU 3aIIOJTHUTEIISIMH, YTO
TpeOyeT TIIATENbHOIO PpACCMOTPEHHUs] COOTHOLIEHUS BOABI U ILIEMEHTAa U
KOHCTPYKLMU CMECH, YTOObI H30eXaTh yXyAIIEHUs 00pabaTbIBa€MOCTH U
IPOYHOCTH OETOHA.

OKOJIOTUYHOCTh ~ SIBJSIETCSI  BaXHEWIIUM  (AKTOPOM B COBPEMEHHOM
CTPOUTENBCTBE, U MCIOIb30BaHUE Ty(a B JETKOM OETOHE XOPOLIO COTacyeTcs C
3TON 1enbpto. Tyd - 3TO HMpUPOIHBIA MaTepual, KOTOPHI HIMPOKO JOCTYIEH B
pErMoHax C BYJKAaHUYECKOM AaKTUBHOCTBIO, YTO JEJaeT €ro YCTOWYMBBIM U
HPKOHOMHUYECKH 3(P(GEKTUBHBIM BBIOOPOM il CTpouTenbcTBa. lcnonb3oBaHue
Ty(QOBBIX 3alOJHUTENEH MECTHOTO MPOUCXOXKIACHUS TO3BOJSIET CHU3UTH
BO3JICCTBHE Ha OKPYXAIOLIYyI0 Cpely, CBS3aHHOE C TPAHCIOPTUPOBKOM
MaTepuasoB Ha OOJIbIIME PACCTOSIHUS, YTO CIOCOOCTBYET MOBBIIICHHUIO OOLIEH
HKOJOTUYHOCTU CTPOMUTENBHBIX MPOEKTOB. Kpome TOro, SKOHOMHUS 3HEpPruw,
nocturaemasi Onarojapsi yJIy4dIIEHHBIM TEIUIOTEXHUYECKUM XapaKTEepUCTUKAM
JIeTKOT0 OEeTOHa Ha OCHOBE Ty(da, corjiacyercs ¢ rI00adbHBIMH YCUIUSIMH TIO
COKpAILIEHUIO YIJIEPOJHOIO ClENa W NPOABMKEHUIO IPAKTUKH SKOJOTUYHOTO
CTPOMUTEIBCTBA.

O0beKT HcciIeJ0BaHNUs: BCKPBILIHAS ByJIKaHUYECKas Ty(oBas mopoja.

IIpeaMer wucciaeaoBaHusi: JETKUHA KOHCTPYKIIMOHHBIM Ty(}OBBIH OeTOH
(JIKTB).

Hear auccepramum: Pa3paboTka cocTaBa W TEXHOJOTUM JIETKOTO
KOHCTPYKIIMOHHOTO O€TOHA Ha OCHOBE BYJIKAHUYECKOI0 Ty(a M UCCleI0BaHUE €ro
(yHKIHMOHAJIBHBIX CBOMCTB.

3ajgaum quccepranuun:

- U3y4UTh CBOMCTBA Ty(a 1 pa3paboTaTh TEXHOJIOTHIO OTyUYeHUs1 OETOHOB Ha
UX OCHOBE;

- U3YYHUTh TEXHOJIOTMUYECKHUE CBOMCTBA Ty(POOETOHHON CMECH U YCTAaHOBUTD
ONTUMAJIbHBIE 3HAYEHUS;

- YCTaHOBHUTH 3aKOHOMEPHOCTH BJIMSHUS 3€PHOBOrO COCTaBa U KOJIMYECTBA
Ty(OBOTr0 3alIOJTHUTENS Ha CBOWCTBA O€TOHA U ONITUMHU3HUPOBATH COCTAB C IOMOIIBIO
MaTEMaTHYECKOT0 TPeX(aKTOPHOTO MOJCIUPOBAHMS.



- UCCIIeNIOBaTh (PM3UKO-MEXaHUYECKUE XapAKTEPUCTUKU TY(HOBOro 6eToHa U
YCTaHOBUThH COOTBETCTBHE TPEOOBAHUSIM HOPMATUBHBIX JIOKYMEHTOB;

- pa3zpaboTaTh PEKOMEHJAIMU 10 MCIOIB30BAHUS MOJIOTOTO Ty(da U 307bI-
YHOCA B KQ4E€CTBE MYIII0JaHOBOU 100aBKH;

- U3y4eHHE MaclTaOHOTro 3(dekTa MPOYHOCTH C MOMOIIBIO (paKTaTIbLHON
MOJENH;

- MU3YYCHHME XapaKTEepPUCTUK ceiicMuueckor ycroumBoct JIKTH B
CPaBHEHHUU C OOBIYHBIM OETOHOM;

Meroabl HccCIeI0BaHUSI: B JIAHHOM HCCIEIOBAaHUMM HCIOJIb30BAINCH
KOMILJIEKCHBIE TMOAXObl, BKIIOUAIOIINE TEOPETUUECKUN aHAIIN3, MAaTEMAaTUYECKOE
MOJICJIMPOBAHUE M JKCIIEPUMEHTaNbHbIE HccieqoBaHus. OCHOBHBIE METOJbI
BKJIIOYAIOT UcclieoBaHue (pusnko-mMexannueckux xapakrepuctuk JIKTD Ha ocHoe
BYJIKAHUYECKOTO Ty(a B J1aDOpAaTOPHBIX YCIOBHUSIX. MaTeMaTHUYECKUE pacyeThl
macmrabHoro 3¢¢dexra. HccnenoBaHue pazIUUHBIX  BHUJIOB  BOJIOKOH U
Moaupuuupyomux 106aBok. lccnenoBaHne XapaKTEpUCTHK —CEHCMHUYECKOM
ycroiunBoctu JIKTD B mporpammax OnScale.

Hay4ynasi HoBU3Ha pa0doThbI:

- BIIEPBBIE ObLIN N3Y4YEHbI (PU3UKO-MEXaHNUECKHE CBOWCTBA BCKPHIIIIHON
Ty(QOBOI MOPO/BI KAK MECTHOT'O ChIPbs U YCTAaHOBJIEHA BO3MOXHOCTh IPUMEHEHUS
JUISL U3TOTOBJICHUS JIETKOTO KOHCTPYKIIMOHHOTO O€TOHA;

- BIIEPBbIE C MPUMEHEHHEM METO/Ja MATEMaTHYECKOTO IJIAHWPOBAHUS
OBLIN YCTAaHOBJIEHBI 3aBUCUMOCTH CBOMCTB OE€TOHA OT 36pHOBOI'0 COCTaBa Ty(POBOTO
3aMOJHUTENS, COAEpKaHUs BsDKyIIero, QuOpbl ©  ompeaesneHa 00J1acTh
ONTUMAJIBHBIX COCTABOB;

- IOKa3aHa BO3MOYKHOCTb IPUMEHEHUS MOJIOTOM BCKPBILIHOMN
BYJIKaHUYECKOM Ty(OBOM MOPOJIbI B KAYECTBE MYIIII0JIaHOBON JOOABKH;

- YCTaHOBIIEHO, 4YTO TepMHUYecKas oOpaboTkKa BYJIKAaHUYECKOTO Tyda
CHOCOOCTBYET TMOBBIILIEHUIO €ro MEXaHMYECKOM MPOYHOCTH B pe3ysbTare
XUMHUYECKOTO B3aUMOJEMCTBHS MPOAYKTOB pacmaja MHHEpaloB Tyda ¢
oOpa3oBaHMEM JIETKOIUIAaBKUX OHBTEKTUK (XKuakas ¢asza), KOTopas COEIUHSET
YaCTHUIIbl MaTepUAJIa U YIUIOTHSET CTPYKTYPY;

- MPEIIOKEHBI OTTMCaHUsT MacIITabHOTO d(PekTa Ha OCHOBE TEOMETPUU
b. Manzaens0poTa pakTaabHO MOJIENH, COTIACHO KOTOPOI MPOYHOCTH MaTepuana
3aBUCUT OT pa3Mmepa JAedekTtoB, wmacmrtabHoro ¢akropa u (pakTaTIbHON
Pa3MepHOCTH,

- TIOJIyYEHBI XapaKTEPUCTUKHU ceilicmuueckor ycronunBoctu JIKTH B
nporpammax OnScale B cpaBHeHNH ¢ OOBIYHBIM TsKEIBIM OeToOHOM. [Toka3zaHo, 4TO
npuMmenenne JIKTBH B ceiicMuueckux pailloHax IMO3BOJSET CHU3WUTh HAarpy3kKy Ha
I'PYHT, YMEHBIIUTh OCAJKYy I'PYHTA, COKPATUTh CEMCMHUECKYIO Harpy3Ky Ha 3/1aHuUE.

OcoOeHHOCTh HCCIENOBaHUS 3aKII0YACTCd B aHAIM3€ BIMSHUS Pa3HBIX
dpakuuii ByJIKaHHIecKoro Tyda (MeIKor U KpyITHOW ) Ha XapaKTEPUCTUKHU JIETKOTO
0€TOHa, 4YTO MO3BOJISIET BBISIBUTH ONTHMAJIbHBIE IMPOMOPLHMH U TEXHOJIOTMYECKHUE
MapaMeTphl I YAYUIIEHUS] TPOYHOCTHBIX U TEMION30AMOHHbBIX CBOUCTB JIKTD.
Taxxe n3ydaercs BIMSHHE B3aMMOJACHCTBUS BYJIKAHMUYECKOTO Tyda C APYyrUMHU
KOMIIOHEHTaMHU O€TOHA, TAKUMHU KaK MOPTIAHALEMEHT U pa3IndHble J0OaBKH, 4TO



MOJKET MPUBECTH K HOBBIM MOJAXOJaM B pa3paboTke 3((HEKTUBHBIX U YCTOWYUBBIX
CTPOUTEIBHBIX MAaTEPUAIIOB.

B pabote ynensieTcsi BHUMaHuE HE TOJbKO MEXaHUYECKUM CBOICTBaM, HO U
HKOJIOTUYECKUM AaCIEKTaM HCIOJIb30BaHUSl BYJIKAHUYECKOTO Tyda, MOCKOJBKY
JAHHBIM MaTepual SBISECTCA NPUPOAHBIM M JOCTYIIHBIM PECYpCOM, YTO CHHYKAET
HKOJIOTUYECKYIO0 HArpy3Ky B IIpOLECCE IMPOU3BOJACTBA OETOHA. DTO OTKPHIBAET
HOBBIE IIEPCIEKTUBBI I pa3pabOTKH SKOJIOTMYECKU YUCTBIX, SHEPTo3(PPEKTUBHBIX
Y BBICOKOIPOYHBIX CTPOUTEIBHBIX MaTepUajoB, YTO OCOOEHHO AaKTyaJlbHO IS
COBPEMEHHOI'O CTPOUTEIBCTBA, OPUEHTUPOBAHHOTO HA YCTOMYMBOE PA3BUTHE.

Takum o0Opa3zom, HayyHas HOBH3HA 3aKIIOYaeTcs B HMHTErpaluu
BysnkaHnyeckoro tyga B cocraB JIKTB, pa3zpaboTke HOBBIX (GOpMYT U METOJIOB
OLICHKHU €ro BO3JCUCTBUS Ha (DU3UKO-MEXAaHUUYECKUE XapaKTEPUCTUKHU OETOHA, UTO
MOXET 3HAYUTENIBHO pAaCHIMPUTh 00JIACTh TPUMEHEHHs JIETKUX OETOHOB B
CTPOUTENBCTBE U MOBBICUTH UX 3(P(HEKTUBHOCTH C TOUKH 3PEHUSI SKOHOMUH SHEPTUU
U PECYPCOB.

OcHOBHBIE 110JI05KCHUS] BBIHOCHMMBbIE HA 3aLIUTY:

- Pe3ynpraThl aHANOTMYHBIX TEOPETUYECKUX MCCIIEJOBAHUN JIETKHX
KOHCTPYKLMOHHBIX O€TOHOB, BYJIKAHUYECKOTO Ty(a B cOCTaBe OETOHA.

- Pesynbrarel ucciaenoBaHuM  (PU3MKO-MEXAHUYECKUX  XapaKTEPUCTHUK
BYJIKAHMUYECKOTO Ty(a B 1a00paTOPHBIX yCIOBUSIX.

- Pesynmbrarhl  MaTeMaTHYECKOTO  IUIAHUPOBAHUS  TPEeX(HAKTOPHOTO
sKcrepuMenTa 1o ontuMusanuu coctaBoB JIKTD ¢ Bynkanuueckum typom.

- PesynbTarhl BIUSIHUS TepMHUUECKON 00paOOTKH (00XKHUT) Ha CBOMCTBA
BYJIKAHUYECKOTO Ty(a u ero xapakrepuctuku B coctase JIKTD.

- Pesynbrarhl BiMSHUS 0a3aJbTOBOM W MOJMOPONUICHOBOW (PUOpPHI Ha
CTPYKTYpy U (pusuko-mexanndeckue corcra JIKTB.

- Pe3ynbpTaThl MCCIEIOBAaHMS HMCIHOJIB30BAHUS MOJIOTOIO BYJIKAHUYECKOTO
Tyda u 30161 yHOoca TOI[-2 B kauecTBE YaCTUUHON 3aMEHBI BSDKYIIETO BEIIESCTBA B
cocrase JIKTD.

- Pesynbrarthl wuccnenoBaHus MacmtabHOTO 3¢deKTa MPOYHOCTH C
ucrosyib3oBanueM ¢pakransHoit mogenu JIKTB.

- Pesymbrathl uccienoBanus Ha cumynstope OnScale u ceiicMudeckoit
ycroitunBoctu coopyxkenust u3 JIKTD B cpaBHeHHH ¢ 0OBIYHBIM O€TOHOM.

- BbIBOABI M pEKOMEHJAIMU 110 MPUMEHEHHIO JIETKOTO KOHCTPYKIIMOHHOI'O
TypoBoro 6eToHa

O6sacTb NpUMeHEeHUsi: JIETKUW KOHCTPYKIMOHHBIM OETOH Ha OCHOBE
BYJIKAHUYECKOTO Ty(ha MOXKeET ObITh LIMPOKO UCIIOIB30BaH B CTPOUTEIBCTBE JKUITBIX
Y KOMMEPUYECKHUX 3/IaHUi, 00BEKTOB HHPPACTPYKTYPBI, a TAKIKE B IKOJIOTHUYECKOM U
HEProd(HEeKTUBHOM CTPOUTEIBCTBE. DTOT MaTepuan MOIXOIUT JUIsl CO3IaHUs
CTE€H, MEeperopojaok, ¢acaaoB, MOJOB M JIPYTUX KOHCTPYKTHUBHBIX 3JIEMEHTOB,
oOecrnieurBasi yIydllIEHHbIE TEMJIOU30JSIUOHHbIE XapaKTEPUCTUKU U CHUKEHHE
Macchl ~KOHCTpyKuMi. Takke OH BOCTpeOOBaH B TMPOMBILUICHHOM U
MajoradapuTHOM CTPOUTEIBCTBE, & Er0 IKOJIOTMYHOCTh U JOCTYITHOCTD JIETAI0T €r0
NEPCHEKTUBHBIM JUIsl IPUMEHEHHUS B "'3€JI€HbIX" U YCTOWYMBBIX 3AaHUSX.



IIpakTHyeckasi HEHHOCTH PadOTHI 3aKII0YAETCS B pa3paboTKe COCTAaBOB U
TEXHOJIOTUH JIETKOTO KOHCTPYKIIMOHHOTO O€TOHa C NMPUMEHEHHEM BCKPBIIIHOU
BYJIKAHUYECKON Ty(OBOM MOPOJIBI, UTO MO3BOJISET CO3/IaTh KOJOTUUECKH YHUCTHIE,
HeprodhHeKTUBHBIE U YIKOHOMHUYHbBIE CTPOUTENbHBIE MaTepualsl. MccnenoBanue
CIIOCOOCTBYET YJIYUIICHUIO MEXaHUYECKUX U TEIUIOU30JISIIMOHHBIX CBOMCTB OE€TOHA,
YTO pacuIupsieT €ero o00JiacTb TNPUMEHEHHUS B JKUJIOM, TPakKIAHCKOM U
MPOMBIIIUIEHHOM CTPOUTEILCTBE. Pe3ynbTaTshl paboThl MOTYT OBITh MCIIOJIB30BAHbI
JUIs.  pa3pabOTKU HOBBIX JIETKUX CTPOUTEIBHBIX KOHCTPYKIUW, YTO OyIer
CIOCOOCTBOBATh TMOBBIICHUIO dHEProdPpexkTuBHOCTH 37aHuid. [IpuMeHeHue
METO/Ja  MAaTeMaTHYeCKOro  IUIAHWPOBAHUS  DKCIIEPUMEHTOB  IO3BOJIMIIO
ONTUMH3UPOBATh MOAOOpP cocTraBa Ty(poOeToHa, B pe3yjbTare pa3paboTaHbI
COCTaBBI JIETKOTO KOHCTPYKITMOHHOTO Ty(oOeTOHa ¢ conmepkanrem tyda 77,8 -79,4
%.

Hcrnonp3oBaHre MOJIOTOTO BYJIKaHHUECKOTO Tyda B Ka4ECTBE MYIIIOJIaHOBOM
J00aBKH MO3BOJIMIIO YMEHBITUTE pacxoj 1emeHTa B coctare JIKTB no 20 %, uto
KOHEYHOM UTOI'€ CHUKAET CE0ECTOMMOCTbD MPOTYKIUH.

ITpumenenue JIKTD B celicMuuecKkux pailoHaxX MO3BOJIIET CHU3UTh HArPY3KY
Ha rpyHT 16,7 %, yMEHBIINTB OCaAKy TpyHTa Ha 17%, COKpaTUTh CEICMUYECKYIO
Harpy3ky Ha 31aHue Ha 18.4%.

Crnenyer OTMETUTh, UTO JIETKHM KOHCTPYKIIMOHHBIM O€TOH ¢ Ty(hOBBIMU
3aMOJHUTENSIMU  00JalaeT LEJIbIM PAIOM NPEUMYUIECTB JIE COBPEMEHHOTO
CTPOMTEIBCTBA, BKJIIOYAs CHIKEHHE BEca, YJY4YIICHHE TEIUIOM30JISLHH,
JIOCTATOYHYI0 TPOYHOCTb JJIsi PAa3JIMYHBIX TNPUMEHEHUW U  TIOBBIIICHUE
HKOJNOTMYHOCTU. OJHAKO, 4YTOObI B TOJHOM MeEpe BOCIOJB30BAThCS ATUMHU
PEUMYIECTBAMH, HEOOXOAMMO TILIATEIBHO OTOMpATh M TECTUPOBATH TY(OBbBIE
3aMOJHUTENN JJI1 00ecrieueHHs] CTAaOMJIBHOTO KadyecTBa M MPOU3BOAUTEIBHOCTH.
bynyiue uccrnenoBaHusi TOJDKHBI OBITh HAIPABJICHBI HA ONTHUMH3AIMIO COCTABOB
cMecell U M3y4YeHWEe WHHOBAIMOHHBIX CIIOCOOOB MPUMEHEHHUS JIETKOro OeTOHa C
nobGapienneM Tyda I8 JadbHEWIIEro pa3BUTHS €ro  HCIOJB30BaHUS B
cTpouTenbHOM oTpaciu. [Ipumenenne Tyda B jerkoMm 0€TOHE TIPENCTABISIET COOOM
MEPCIEKTUBHOE HAMpaBJICHUE [JIs1 YCTONYHBOTO, S()PEKTUBHOTO W TPOYHOTO
CTPOUTEIIbCTBA.

Huccepranmonnas paborta BeimoidHeHa B pamkax [I[d BR21882292-
«HTerpupoBanHoe pa3BUTHE YCTOWYHUBOM CTPOUTEIILHOU OTpaciy:
WHHOBAIIMOHHBIE TEXHOJOTHUU, ONTUMHU3AIMA TPOU3BOJCTBA, J(PeKTuBHOE
MCITIOJIb30BAHUE PECYPCOB U CO3/IaHUE TEXHOJOTUYECKOIO MapKay.
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Crpykrypa auccepramum.

I[PICC@pTaHI/IH COCTOUT M3 BBCACHUA, ACBATH pa3aCIOB, 3aKJIHOUYCHH A, CIIMCKA
MCIIOJIb30BaHHOM JIUTEPATYPHI U | NPUITOKEHNUS.

I[I/IccepTaHI/IH, caieaysa COACPKAHHUIO W LOCIISIM HMCCICOOBAHHA, COCTOUT M3
BBEJICHMSI, ICBATH PA3/IeiIOB, 3aKIr0UeHUs U cricka u3 119 ceputok. O0beM paboThI
cocTouT U3 171 cTpaHUI] MAIIMHOMUCHOTO TEKCTa, BKIroYas 23 Tabmuubl u 69
PHUCYHKOB.
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