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OT3biB 
O<}JI1IJ;I1aJibHOrO OITITOHeHTa Ha ,ll;I1CCepTaiJ;I1IO 

YrnKHHOH BnKTOpHH BaJieHTHHOBHhi 

Ha TeMy: 

<<lleno6emoHbl na ocnoee nenoo6pa3oeamenJt U3 noCJZecnupmoeou 6apdbl», 
ITpe.n;cTaBJieHHYIO Ha COI1CKaHI1e yqeHOH CTeiTeHI1 KaH,ll;R,ll;aTa TeXHI1qecKI1X HayK 

ITO ciTeu;RaJibHOCTR 05.23.05 - CTpoRTeJibHhre MaTepRaJibi 11 I13,ll;eJII151 

Ha OT3hiB 6biJII1 ITpe.n;cTaBJieHbi cne.n:YIOru:Re MaTepRanhr: 

- ,ll;I1CCepTaiJ;I10HHa51 pa6oTa B 06beMe 192 CTpaHRIJ; MaJlll1HOITI1CHOrO TeKCTa, 

COCT051Iu;a51 113 BBe,ll;eHI151, 5 rJiaB, 3aKJIIOqeHI151, CITI1CKa JII1TepaTypbl I1 

ITP RJI o :>K e HRH; 

- aBTOpe<}JepaT 06beMOM 24 CTpaHRIJ;bl. 

Ha ocHoBaHRR R3yqeHI151 ITpe.n;cTaBJieHHhiX MaTepRaJIOB 6hmo ycTaHOBJieHo 

cne.n:YIOru:ee: 

1. AKTyaJihHOCTh H36paHHoii TeMhi 

Ba:>KHelillleli ITpo6neMoli coBpeMeHHOCTR 51BJI51eTC51 3Heproc6epe:>KeHRe B 

CTpORTeJibHOH OTpaCJII1 ITOTOMy, qTo ITO CTaTI1CTI1qeCKI1M .n;aHHhiM :>KI1JII1IIJ;HO­

KOMMYHaJibHOe X0351HCTBO ITOTpe6JI51eT 6oJiee 40% 3Hepri1I1, Bbipa6aTbiBaeMOH B 

MI1pe. I1MeHHO IT03TOMY BCe TeXHOJIOrl1qecKI1 pa3BI1Tbie CTpaHbi, I1 P<l> B TOM 

ql1CJie, y.n;eJI51IOT 60JiblllOe BHI1MaHI1e 3HepreTI1qecKOH 3~<}JeKTI1BHOCTI1 3,ll;aHI1H, 

o6ycJiaBJII1BaiOIIJ;eH KOJII1q ec TBO TeiTJIOBbiX ITOTepb B OKpy:>KaiOIIJ;YIO cpe.n;y. 

AKmya.nbnocmb pa3pa6oToK TexHonorRH MaTepRanoB, ciToco6cTBYIOIIJ;I1X 

CHR:>KeHRIO TeiTJIOITOTepb B orpa:>K.n;aiOru;Rx KOHCTPYKU:I151X 3,ll;aHRH qpe3BhrqaliHo 

BhiCOKa. IloTep R B 3,ll;aHI151X, 3KCITJiyaTRpyeMbiX B PoccRR, .n;ocTRraiOT 60% 

3HeprRR, ITO,ll;BO,ll;RMOH K HRM. OcHOBHOH ITpi1ql1HOH BhiCOKoro 

n&M3!HCKMM rOC.YAAPCTB!HHWI 1 
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3HeprOIIOTpe6neHII5l )l{KX 5lBIT5leTC51 HII3Ka51 3Hepro3<}:><}:>eKTIIBHOCTb 6onhiiiiiHCTBa 

BII.IJ.OB MaTepiianoB, Tpa.n.IIU:IIOHHO rrpiiMeH51eMbiX B KaT.JecTBe cTeHOBhiX. ITo3TOMY 

B rrocne)J,Hee )J,eC51TIIITeTIIe 6ninii pe3KO y)l(eCTOT.IeHbi HOpMbi ITO TepMIIT.IeCKOMY 

corrpoTIIBneHIIIO orpa)I()J,aiOill,IIX KOHCTPYKU:IIH II oco6o:H rrorryn51pHoCThiO cTanii 

ITOITh30BaThC51 «HOBbie» TeXHOITOriiii, KOTOpbie rrpe.n.naraiOT CTeHbl 3)J,aHIIH .n.enaTh 

MHOrOCITOHHbiMII II rrpiiMeH51Tb B HIIX MaTepiianbi nii60 He )J,OITrOBeT.JHbie 

(MIIHepanoBaTHhie rrniiThi II T.rr.), nii6o 3KonoriiT.JeCKII arpecciiBHhie II 

fiO)I(apoorraCHbie IIOITIIMepni (rreHOIIOITIICTIIpon II T.II. ). 

ITo3TOMY IIccne.n.oBaTenhCKIIe pa6oThi, HarrpaBneHHhie Ha 

COBeprneHCTBOBaHIIe TeXHOITOriiii IIeHo6eTOHOB, 6e3ycnOBHO, Ql<fflYaJlbllbl. 

2. 06u._.uii auaJIH3 co.r.ep~aHHH .r.uccepTau;uu 
2.1. Hosu3Ha uccJie.r.osauuii u noJiyqeHHhiX pe3yJihTaTOB 

B .IJ.IIccepTaU:HII rronyT.JeHhi cne.n.yiOill,IIe pe3ynnTaThi, IIMeiOill,IIe HayT.IHYIO 

HOBII3Hy: 

1. Bni51BneHhi rrapaMeTpni II 3aKoHoMepHOCTII rronyT.JeHII5l 

TeiinOII30IT51:0:110HHhiX II TeiTITOII30IT51:0:IIOHHO- KOHCTpyKU:IIOHHbiX 

IIeHo6eTOHOB HeaBTOKnaBHOrO TBep)J,eHII51 C IICITOITb30BaHIIeM 

pa3pa6oTaHHoro aBTopoM rreHoo6pa3oBaTen51. 

2. HayT.JHO o6ocHoBaH II 3KcrrepiiMeHTanhHO ITO.IJ.TBep)I(.IJ.eH crroco6 

rronyT.JeHII5I rreHoo6pa3oBaTen51 II3 6enKoB MIIKpo6Horo CHHTe3a. 

3. Ha ocHoBe MeTO.IJ.OB MaTeMaTIIT.JecKoro rrnaHHpoBaHII5l 3KcrrepiiMeHTa 

ycTaHOBITeHbl aHaniiTIIT.JeCKIIe 3aBI1CIIMOCTII, II03BOIT51I0Ill,l1e 

rrporH03IIpOBaTb BITI151HIIe pe:o:errTypnl CMeCeH Ha CBOHCTBa 

3aTBep.n.eBrnero rreHo6eToHa. 

2.2. CTeneHb o6ocuosauuocTu u .r.ocTosepuocTu uayqnhiX noJio~euuii, 
BbiBOAOB H peKOMeHAaQHH, cl}lopMyJIHpOBaHHbiX B AHCCepTaQHH 

BnmonHeHHhie aBTopoM IIccne.n.oBaHII51 rro3BOniinii rrpe.n.no)I(IITh 

CTpOIITenbHOMY KOMITneKcy P<l> HOBhiH BH)J, rreHoo6pa30BaTen5l, rronyT.IaeMhiH II3 

OTXO)J,OB IIpOII3BO)J,CTBa. 

):(OCTOBepHOCTb IIOITO)I(eHIIH, BbiBO)J,OB II peKOMeH)J,aU:IIH, 

c<}:>opMyniipOBaHHbiX B )J,IICCepTaU:HII, o6ecrreT.JIIBaeTC51 cne.n.yiOill,IIM: 

- MeTO)J,IIT.JeCKH o60CHOBaHHbiM KOMIIneKCOM IICCITe)J,OBaHIIH C rrpiiMeHeHIIeM 

CTaH)J,apTHbiX II COBpeMeHHbiX cpe)J,CTB 113MepeHIIH, MeTO)J,OB IICCITe)J,OBaHIIH; 

- IIpiiMeHeHIIeM COBpeMeHHbiX MeTO)J,OB MaTeMaTIIT.JeCKOrO rrnaHIIpOBaHII51 II 

CTaTIICTHT.JeCKOH o6pa60TKII pe3ynnTaTOB 3KCITepiiMeHTa; 

- ycrreiiiHOH IIpOII3BO)J,CTBeHHOH anpo6a:o:IIeH pe3ynnTaTOB IICCne)J,OBaHIIH; 

- TIOITO)I(IITeiTbHbiMII npaKTIIT.JeCKIIMII pe3ynnTaTaMII. 

2.3. 3uaqUMOCTb AJISI HayKH H npaKTHKH BbiBOAOB H peKOMeHAaQHH 

.r.uccepTaHTa 
BnmonHeHHhie aBTopoM Hccne.n.oBaHII51 51BIT51IOTC5l HayT.IHOH II 

npaKTIIT.IeCKOH ocHOBOH .IJ.IT5l npoMDirnneHHoro IIp0113BO)J,CTBa neH06eTOHa 
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HeaBTOKITaBHOrO TBep~eHH~ Ha OCHOBe rreH006pa30BaTen~ H3 ITOCITeCITHpTOBOH 

6ap~bl. BrrepBbie ycTaHOBJieHO, L£TO o6pa6oTKa rrocnecrrHpTOBOH 6ap~bi 
MHKp06HbiM CHHTe30M, IT03BOn~eT ITOrrJL[aTb rreH006pa30BaTerrb, rrpHrO~HbiH ~AA 

H3rOTOBITeHH~ rreHo6eTOHHbiX CMeCeH. 
CoHcKaTeneM pa3pa6oTaH opHrHHanhHbiH crroco6 rronyqeHH~ 

rreHoo6pa30BaTen~ (rraTeHT 2597009), o6ecrreqHBaiO:W:HH B03MO)I(HOCTb 

rronyqeHH~ rreHo6eTOHOB HeaBTOKITaBHOrO TBep~eHH~ ITITOTHOCTblO OT 300 ~0 700 

Kr/M3
. ITocne~Hee Ba)I(HO ~n~ 3<P<PeKTHBHoil rrpoMhmmeHHOH TexHonorHH 

rrpoH3BO~CTBa 3Toro 3Heproc6eperaiOrn:ero MaTepHana. 

2.4. CooTBeTCTBHe aBTopelJ>epaTa co)J,ep~auum )J,uccepTauuu 

ABTOpe<PepaT KOppeKTHO H ITOITHO OTpa)l(aeT CO~ep)l(aHHe ~HCCepTaiiHH. 

2.5. fiO)J,TBep~eHHe ony6JIHKOBaHHH OCHOBHbiX pe3yJibTaTOB 

)J,HccepTauuu B uayquoii neqaTu 

ITo pe3yrrhTaTaM ~HccepTaiiHOHHbiX Hccne~oBaHHM aBTopoM orry6nHKOBaHo 
7 pa6oT, B TOM qHcne 5 pa6oT B peiieH3HpyeMbiX H3~aHH~x H3 rrepeqH~ BAK H 

rronyL£eH rraTeHT PoccHHCKOH <I>e~epaiiHH N22597009. 

2.6. .il:OCTOHHCTBa H He)J,OCTaTKH )J,HCCepTaUHH 

PaHee MHOIO y)l(e OTMeqanacb aKTyanbHOCTb HCCrre~OBaHHH 

aHanH3HpyeMOM pa60Tbi, Mepa ee HaYL£HOH HOBH3Hbl H 3HaL£HMOCTb ~IT~ HayKH H 
rrpaKTHKH. Bee rrepeL£HcneHHbie acrreKThi, 6e3ycnoBHO, OTHOC~Tc~ K 
~ocTOHHCTBaM pa6oTbi. ITo3TOMY ~anee ocTaHoBniOch Ha Tex rnepoxoBaTocT~x 
TeKCTa H 06Hapy)l(eHHblX MHOIO He~OCTaTKaX, ITOBbiilleHHOe BHHMaHHe K KOTOpbiM 

6y~eT CIIOC06CTBOBaTb ~MbHeHIIIeMy pa3BHTHIO TeXHOITOrHH rreHo6eTOHOB 

HeaBTOKITaBHOrO TBep~eHH~. 

B rnase 1, rrocB~:W:eHHOH aHanH3Y rrpoiieccoB cTpyKTypoo6pa3oBaH~ 
~L£eHCTbiX 6eTOHOB H ponH IIeH006pa30BaTeneil B ~aHHOM IIpOIIeCCe, Ha c.18 

aBTop yTBep)l(~aeT cne~yiOrn:ee: «KOHIIeHTpaiiH~ rreHoo6pa3oBaTen~ ~on)I(Ha 

6biTb paBHOH KKM ~aHHoro ITAB B pacTBope, co~ep)l(arn:eM Bo~y, IIeMeHT H 
HarronHHTenh, yL£HTbiBaiO:W:HH KonHL£eCTBO a~cop6HpoBaHHoro 

rreHoo6pa3oBaTen~». A y)l(e Ha c. 21 rrHrneT: «rpaBHTaiiHOHHoe BhmasnHBaHHe 
BO~bl H3 HH)I(HHX CITOeB 6eTOHa ITOBbiiiiaeT KOHIIeHTpaiiHlO IJAB, L£TO CHH)I(aeT 

yrrpyrHe CBOHCTBa )I(H~Koil tPa3hi. O~HaKo rroKa He ~ocTHrHyTa KKM 3TOT 
rrpoiiecc He orraceH. TaM, r~e co~ep)l(aHHe BO~bl He H3MeHHTc~, 6y~eT HapacTaTh 

rreHo6eTOHHa~ Macca, KOTopa~ coxpaHHT ~L£eHcTyiO CTPYKTypy; TaM, r~e ee 
KonHL£eCTBO yMeHbiiiHTC~, 6y~eT noKanhHO yBenHL£HBaTbC~ KOHIIeHTpaiiH~ ITAB, 
H, rrpH ~OCTH)I(eHHH KKM, rrneHKH HaL£HYT KoaneCIIHPOBaTh H pacrra~aThC~». 
f10CKOITbKY BTOpa~ CCbinKa OTHOCHTC~ K BbiiiOITHeHHbiM MHOIO pa6oTaM, CL£HTaiO 
Ba)I(HbiM o6paTHTb BHHMaHHe Ha cne~yiOrn:ee: IIHTHpyeMbie yTsep)l(~eHH~ 

rrpoTHBopeL£aT ~pyr ~pyry. 
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Koanecu:em~mi - 5IBJieHne cKaqKoo6pa3Horo H3MeHeHH5l yiipyrnx CBOHCTB 

IIeHHbiX IIJieHOK B pe3yJibTaTe HaCTYIIJieHH5l B )Kll,Il;KOH QJa3e CMecei:J: KpHTnqecKOH 

KOHU:eHTpau:nn Mnu:ennoo6pa3oBaHH5l. ITo3TOMy, ecnn KOHU:eHTpau:n5l ITAB 
H3HaqanbHO 6y,n;eT paBHOH KKM, IIeHo6eTOHHa5l cMecb IIpo,n;eMoHcTpnpyeT 

3HaqnTeJibHYIO oca,n;Ky el.ll,e Ha 3Taiie cyl.ll,eCTBOBaHH5l B5l3KO-IIJiaCTllqHOH 

CTPYKTYPbl. 

K qncny He,n;oqeTOB ,n;aHHOH pa6oTbi cne.n;yeT OTHeCTH omcymcmBue 
pa6o11eu zunomeJbl nccne,n;oBaHHH. O,n;HaKo B KOHU:e rnaBbi 1 Ha c. 52 IIepe.n; 

BbiBO,IJ;aMH OHa cpaKTHqecKH CQJOpMyJIHpOBaHa, XOT5l ll He Bbi,IJ;eJieHa B TeKCTe. 

rnaBa 2 co,n;ep:>KHT CBe,IJ;eHH5l 0 CBOHCTBaX Cblpb5I ll MeTO,IJ;aX HCCJie,IJ;OBaHHH, 

IIpHMeHeHHbiX IIpH BbiiiOJIHeHHH ,Il;HCCepTaU:HH. 

bOJibiiia5l qacTb rJiaBbi IIOCB5ll.ll,eHa IIOCJieCIIHpTOBOH 6ap,n;e ll 

MHKpoopraHH3MaM, IIpHMeH5IBIIIHMC5l ,Il;JI5l MHKp06Horo CHHTe3a. 

J13 KOMIIOHeHTOB C06CTBeHHO IIeH06eTOHa IIO,Il;p06HO IIpe,n;cTaBJieHbi 

TOJibKO CBOHCTBa IIOpTnaH.n;U:eMeHTa. O,n;HaKo, He CMOTP5l Ha TO, qTo B II. 2.2.3 

IIpHCYTCTBYIOT MeTO,Il;bi HCIIbiTaHH5l QeMeHTa, B II. 2.1.3 IIpe,n;cTaBJieHbi 

IIaciiopTHbie ,n;aHHbie, B35ITbie c cai:J:Ta IIpOH3BO,IJ;HTeJI5l. Hccne,n;oBaHH5l 

KOHKpeTHbiX IIapTHH QeMeHTa, HCIIOJib30BaHHbiX B XO,IJ;e 3KCIIepHMeHTanbHbiX 

HCCJie,IJ;OBaHHH, B ,Il;HCCepTaU:HH He IIpHBe,IJ;eHbl. 

l1HQJOpMaU:H5l 0 CBOHCTBaX MHHepanbHOrO HaiiOJIHHTeJI5l ·IIpe,IJ;CTaBJieHa 

TOJibKO Ha3BaHHeM, MeCTOpO)K,IJ;eHHeM ll Ta6JIHU:eH XHMHqecKoro COCTaBa. 

l1HQJOpMaU:HH 0 TaKHX CBOHCTBaX, Ba)l(HeHIIIHX ,Il;JI5l TeXHOJIOrHH IIeHo6eTOHOB, 

KaK MHHepanornqecKHH COCTaB, y,n;eJibHa5l IIOBepXHOCTb HJIH 3epHOBOH COCTaB, 

BJia:>KHOCTb, co.n;ep)KaHne IIOcTopoHHHX IIpHMeceM: n T.,n;. He IIpnBe,n;eHbi. KpoMe 

TOfO, llHQJOpMaU:H5l, ll3JIO:>KeHHa5l B II.2.1.4 He 0603HaqeHa KaK aBTOpCKa5l. 

IJoqeMy? 

l1HQJOpMaQH5l 06 OCTanbHbiX KOMIIOHeHTaX IIeHo6eTOHHOH CMeCH, TaKHX 

KaK ,n;o6aBKH, IIeHoo6pa30BaTeJib, IIOJiyqeHHbiH COHCKaTeJieM ll3 IIOCJieCIIHpTOBOH 

6ap,Il;bi, ll BO,IJ;a 3aTBOpeHH5l, OTCYTCTByeT IIOJIHOCTbiO, XOT5l HX CBOHCTBa MoryT 

cyl.ll,eCTBeHHO BJII15ITb Ha xapaKTep cTpyKTypoo6pa3oBaHI15I IIeHo6eTOHHbiX 

CMeCeH ll CBOHCTBa IIeHo6eTOHa. 

B II. 2.2.2.6 Hac. 65 oiipe,n;eJIHTb IIpou:eHTHoe co.n;ep)KaHne cyxnx Bel.ll,eCTB 

B pacTBope ITAB, cornacHo cpopMyne 2 .3, He y.n;acTC5l, T.K. B pe3yJibTaTe 

IIonyqnTc5l .n;po6b. 

rnaBa 3 HaqnHaeTC5l CO C.68, r,n;e COHCKaTeJib OIIHCbiBaeT IIpou:ecc 

pa3pa6oTKH n IIonyqeHH5l IIeHoo6pa3yiOI.ll,ei1: .n;o6aBKH H3 6noMaCCbi 

MHKpoopraHH3MOB, a TaK )Ke nccne,n;oBanncb CTPYKTypa n CBOHCTBa 

IIeHoo6pa3oBaTeJI5l. 

Hccne,n;oBaHne IIOBepxHOCTHoro HaT5l)KeHH5l B II. 3.5 Hac. 91 IIpe,n;cTaBJI5leT 

,Il;OBOJibHO HHTepecHyiO HHQJOpMaU:HIO B BH,IJ;e rpaQJHKa, npe,Il;CTaBJieHHOrO Ha pHC. 

3.25. O,n;HaKo TaKoi:J: rpacpnK o,n;nH n Ha rpacpnKe IIpe,n;cTaBJieHa TOJibKO 1 KpnBa5l, 

XOT5l B II. 2.2.2.7 Ha C. 66 IIpHBO,Il;HJiaCb HHQJOpMaU:H5l 0 TOM, q To pacl.feT 
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ITOBepXHOCTHOrO HaT5DKeHM5I rrpOM3BO.IJ:MJIC5I I1pll pa3JIW:IHbiX TeMrrepaTypax ll 

KOHIJ.eHTpaiJ.M5IX nccne,n:yeMoro ITAB. Ecnn KOHIJ.eHTpau.nn ITAB rrpncyTcTBYIOT 

Ha rpaqmKe no ocn a6cu.ncc, TO nH<PopMaiJ.II5I o TeMrrepaTypHhiX pe)KMMax 

OTCYTCTByeT. 3HaqMT JIM 3TO, qTo rrpM pa3HbiX TeMrrepaTypax ITOBepXHOCTHOe 

HaT5I)KeHne 6y,n;eT o,n;nHaKOBhiM? XoT5I KpaTHOCTh rreHhi MeH5IeTC5I B umpoKMX 

rrpe.n;enax. 

KpoMe Toro, orrpe.n;eneHne TaKoro KpMTnqecKM Ba)l(Horo rrapaMeTpa ,IJ;JI5I 

rreHoo6pa3oBaTeJI5I KaK KKM rrpoM3Be,n;eHo ,n;oBOJihHO rpy6o. lllar KOHIJ.eHTpau.nn 

cyxnx BeiiieCTB B pacTBope rreHoo6pa3oBaTeJI5I HerrocT05IHeH M BapnnpyeTC5I B 

rrpe.n:enax OT 0,5% .n:o 1%, rrpn 3TOM KKM rronyqeHa paBHOM 3%. A 3HaqeHM5I 

ITOBepXHOCTHOrO HaT5I)KeHM5I I1pll KOHIJ.eHTpaiJ.M5IX CYXMX BellleCTB paBHbiM 2%, 

2,5%, 3% ll 4% HaXO,IJ;5ITC5I B ,IJ;MaiTa30He 3HaqeHMll C pa36pOCOM MeHee 10%, T.e. B 

rrpe.n:enax rrorpernHOCTM M3MepeHnll:. IJoqeMy KKM He 6nm orrpe.n;eneH c 

60Jihillell TOqHOCTblO He COBCeM I10H5ITHO. 

rnaBa 4 BbiiTOJIHeHa aBTOpOM ,IJ;OCTaToqHo KaqecTBeHHO. O,n;HaKO BbiBO,IJ; Ha 

C. 148 0 TOM, qTo Han6onee I10,IJ;XO,Il;5IIIIMM HaiTOJIHMTeJieM rreHo6eTOHa 5IBJI5IeTC5I 

ll3BeCTH5IKOBa5I MyKa 5IBJI5IeTC5I CI10pHbiM, T.K. COMCKaTeJieM He Bhii10JIH5IJIMCb 

MCCJie,IJ;OBaHM5I C ,n;pyrMMll MaTepnanaMM B KaqecTBe HaiTOJIHMTeJI5I. 

il3BeCTH5IKOBa5I MyKa 6hiJia Bbi6paHa B CB5I3ll C ee IllllpOKOll ,IJ;OCTYITHOCTblO B 

pernoHe ( c.119). Cne,n;oBaTeJihHO, MO)KHO YTBep)K,n;aTh TOJihKO To, qTo 

ll3BeCTH5IKOBa5I MyKa ITO,IJ;XO.IJ:MT B KaqecTBe HaiTOJIHMTeJI5I rrpM M3rOTOBJieHMll 

rreHo6eTOHHbiX CMecell.. 

rnaBa 5 I10CB5IIIIeHa OI1hiTHO-I1pOMbiillJieHHOll arrpo6aiJ.Mll pa3pa6oTaHHOll 

TeXHOJIOrMM ll ITO.IJ:TBep)K,D;aeT TeXHMK0-3KOHOMMqecKyiO IJ.eJiecoo6pa3HOCTb 

MCCJie,IJ;OBaHMll aBTOpa. 

TexHonornqecKa5I JIMHM5I rrpopa6oTaHa Ha .n;ocTaToqHo BhiCOKOM ypoBHe, 

HO CJie,n;yeT MMeTb B BH,IJ;y, qTo YKJia,IJ;biBaTh rreHo6eTOHHYIO Macey MOHOJIMTHbiM 

CJIOeM B ITYCTOTbi CTeH, KaK rrpe,n:JiaraeT COMCKaTeJih B KaqeCTBe aJibTepHaTMBbl 

YKJia,IJ;Kll B <PopMbl B IT. 5 .2 Ha C .15 5, He CTOMT. MaTepnan CTeH BCer,n;a MMeeT 

I10pMCTOCTb ll ropa3,D;O MeHee BJia)KeH ITO cpaBHeHMIO C rreHo6eTOHHOll CMeCblO. 

Cne,n;oBaTeJibHO, cpa3y ITOCJie ee YKJia,IJ;Kll HaqHeTC5I rrpou.ecc rrepeMeiiieHM5I BJiarM 

M3 rreHocMecn B MaTepnan CTeHhi. ITocne.n;yeT pe3Koe o6e3BO)KIIBaHne 

rreHo6eTOHHoli CMecn n, KaK cne,n:cTBMe, ee pe3Ka5I oca,n;Ka n paccnoeHne. 

3aKJnoqenHe 0 COOTBeTCTBHH ,[J,HCCepTaiJ,HH KpHTepHSIM, ycTaHOBJieHHhiM n.9 
«lloJiomenHSI •• • » 

)l.nccepTaiJ.M5I Ym«.unoii Bu«.mopuu BaJleHmUHOBHbl na meJny: 
«IIeno6emoHbl na ocnoBe nenoo6pa3oBamell.R U3 noc!lecnupmoBoii 6apdbl» 
5IBJI5IeTC5I HayqHO-KBaJIMqmKaiJ.MOHHOll pa60TOM, CO,D;ep)Kaiiiell HOBbie HayqHo 

060CHOBaHHbie pe3yJibTaTbi, I103BOJI5IlOIIIMe COBeprneHCTBOBaTb TeXHOJIOrMIO 

ITeHo6eTOHOB 3a cqeT ycTaHOBJieHM5I TeX OC06eHHOCTeii MX peu.errTypbl ll 

TeXHOJIOrnqeCKMX B03,IJ;eMCTBllll, KOTOpbie o6ecrreqnBaiOT KOMITJieKCHOe 
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