
KaJaHCI(HH I'OCY JJ,a pcTBCIHihiH apxuTeinypno-CTpOHTCJihHhiH ynusepcuTeT 
3aBCJJ.YIO~HH l(a<f>cJJ,pOH TCXHOJIOfHH CTpOHTCJihHhiX MaTepHaJIOB, 

HJJJ,CJIHH H I(OHCTpyin .. HH 
3acJiymeHHhiH JJ.CHTCJih Hayi'" Poccuilci,oil <l>eJJ,epauuu u Pecny6JIHKH TaTapcTaH 

,l(01nop TCXHHlJCCKHX nay1,, npoc~eccop 
X03MH BA,l(MM rPMrOPbEBJili 

420043, r.KaJaHh, yJI.3eJieHan, JJ..l T./<f>.(843) 238-39-13 
Khozin. V adim@yandex .ru 

MJi3£HCICMQ rOCYAJ.PCTni+HW. 
YHUtJ£PCf1TCT APJ!:~E::-KTYPbl 

M CTPOWITE!lbCT~A 

Bx.f.EI 3ll 
.{[.. 0 6 2fxf..P. OT3biB 

ocpHLI,l13JlbHOrO 011!10HeHTa Ha ,L(HCCepTaLI,HOHHYlO pa6oTy 

raspHIIOBa MHxaMJia AneKCaH,n:pOBH"Lfa 

«TeXHOJIOri15I 110JIY"LfeHii51 11 XHMiiK0-6IIOJIOrii"LfeCKa51 CTOHKOCTb 

3IIOKCH,L(HbiX KOMII03HTOB Ha OCHOBe OTXO,L(OB IIp0113BO,L(CTBa», 

rrpe.l(CTaBJieHHYlO Ha COHCK3Hl1e y"LfeHOH CTeiieHH 

KaH,L(Ii,L(aTa TeXHJil:l:eCKHX HayK ITO CIIeLI,H3JlbHOCTI1 

05.23.05 - CTPOHTeJibHhre MaTepMaJibi 11 M3,n:enM51 

,[(mi OT3biBa rrpe,n:cTaBJieHbl ,L(l1CCepT3LI,1151 11 ee aBTOpecpepaT. )J,HccepTaLI,HOHHa51 

pa6oTa l13Jl0)!(eHa Ha 278 CTpaHHLI,aX TeKCTa, COCTOHT 113 BBe,L(eHH51, CeMH rnaB, 

33KnJ-OYeHH51 , Cl111CKa mnepaTypbl 113 227 H311MeHOB3HI1H, Tpex rrpHJIO)!(eHHH (Ha 18 

CTpaHYILI,aX), CO,n:ep)KHT 53 pHCYHKa, 29 Ta6JIHLI,. 

AI~TyaJihHOCTh TeMhi orrpe,n:en51eTC51 TpeM51 IIOH51TH51MH: 3IIOKCH.l(Hbie 

KOMTI0311LI,l10HHbie MaTepHaJihi, XHMHK0-6HOJIOrii"LfeCI<a51 CTOHKOCTb 11 YTiiJII133LI,I151 

11pOMbiWJieHHblX OTXO,L(OB. 

3nOKCH)],Hbie 110JIYJMepbl l1 KOMTI0311Tbl Ha YIX OCHOBe HaCTOJibKO nonyn51pHbl 

cpe)],H HCCJie)],OBaTeJieH ( OC06eHHO, COHCKaTeneH Yl.JeHbiX CTeiieHeH), HaCKOJibKO 

pa3H006pa3HO I1 3cp<PeKTHBHO HX npHMeHeHHe B pa31IH"LfHbiX OTpaCJI51X TeXHHKH 

(HeKOTOpbie 113 KOTOpbiX 06513aHbl liM CBOHM cyli.I,eCTBOBaHHeM). KmKeTC51, MO)!(HO 

OCTaHOBl1TbC51, BCe y)Ke H3yLJeHO l1 HHLJero HOBOrO B <OIIOKCH,L(HOM MHpe» y)Ke He 

OTKpbiTh. Ho, npHT51raTenhHOCTb 3THX OOJlYIMepos rycToceT"LfaToi1 MoneKyn51pHo-

TOIIOJIOrHLJeCKOH CTPYKTypbi, nony-qaeMbiX B pe3ynoTaTe peaKLI,HH 

IIOJIHIIpHCOe,L(HHeHH51 ,L(H- 11 (pe)Ke) TpH- I1 TeTpa- q)yHKLI,HOHaJibHbiX 3ITOKCH,L(HbiX 

OJlYifOMepOB ( CMOJI) C )],eC51TK3Ml1 811,[(08 T3K)Ke IIOJIH<j:>yHKLI,HOHaJibHbiX 
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o p r a H J1 YeCKYIX COeLJ. l1HeHJ.1 H ( OT BepLJ.I-ITeJieH) He OCJia6eBaeT, T.K. HOBbie Kal.feCTBa .11 

HOBble B03MO:>KHOCTH 3THX MaTepYiaJIOB Ka:>KyTC5I Hel1CC5IKaeMbiMH. 

CTpmnenbCTBO - oTpacnb KpyrrHOTOHHa:>KHa5I, Ho .n.mi<e 3IIOKCHLJ.Hbie 

MaTepYiaJibi IIpl1 He60JiblllOM CYMMapHOM 06oeMe IIOTpe6JieHH5I, HallJJIH I1 HaXOLJ.5IT 

3LJ.eCb Te HYI W YI npHMeHe HH 51, r.ue 11x y )Ke HeB03MO)KHO 3aMeHl1Th CTOJib )Ke 

3Cp<lJeKTJ.1BHO KaKl1MJ.1-JIH60 LJ.pyrl1MI1, B T.l.f. IIOJII1MepHbiM.J.1. 

ITpH 3TOM Herrocpe.ucTBeHHO Ha cTpOHTeJibHbiX o6oeKTax rrpHMeH5IIOTC5I 

3 ITOKCl1LJ.bl « XOJIOLJ.HOrO» OTBep)KLJ.eHH5I, .11 KaK rrpaBYIJIO LJ.HaHOBbie CMOJlbi THIIa 3,[(-

20 (HbiHe 3TO KHTaHCKOrO I1pOYI3 BOLJ.CTBa), OTBep)KJJ:aeMbie )ICI1JJ:KHMH aMI1HaMH 

(TI3f1A, )J,3T A, Arl1JJ:OJI YI 11M no.n.o6Hbie ), LJ.JI5I npoi13BOJJ:CTBa noJIHMep6eTOHOB .11 

HaJIHBHbiX ITOJIOB, 3a~HTHbiX IlOKpbiTHH .11 peMOHTHbiX COCTaBOB (B T.l.f. Ha BOJJ:HbiX 

JJ:l1CIIepCl15IX 3ITOKCI1JJ:HbiX CMOJI), CI1CTeM BHellJHero apMHpOBaHH5I (CBA), I<JieeBbiX 

KOMIT03l1U,l1H, aHKepHpyFO~HX KOMrrayH,UOB. roTOBbie .113)J;eJIH5I KOHCTpyKU:HOHHOro 

I-la3H3YeHJ.15! (IIOJI J.1 MepKOMII0311THa5I apMaTypa, rrpo¢HJlbHhiH ITOrOHmK, Tpy6bi, 

e MKOCTI1 J.1 JJ:p.) I13r OTaBJII1BaiOTC5I Ha OCHOBe TeX )Ke CMOJI, HO C I1CIIOJlb30BaHHeM 

OTBep,n;Y!TeJieH «rOp511.ferO» THIIa- aHni,n;pH,Il;OB, apoMaTH1.feCKI1X 3MHHOB. 

3 a Me '-iaTeJibHbiM CBOHCTBOM 3 IlOKCH)J;HbiX IIOJIJIJ.MepoB, KaK Ha TeXHOJIOrHl.feCKOM 

CT3)J,J.1l1 l13fOTOBJieHI15I B513KO-TeKy1.feH KOMII03Hll,l1.11, TaK .11 B OTBep)K,Il;eHHOM 

COCT051H11l1, 51BJI5IeTC5I TepMOJJ:I1HaMH1.feCKa5I l1 3KCIIJiyaTali,HOHHa5I COBMeCTHMOCTb C 

pa3Jll11.fHbiMH BHLJ.aMH )l(.J.1,Il;KHX opraHHl.feCKHX npo,n;yKTOB IIOJI5IpHoro THITa MOJieKyJI .11 

TBep)J,biMH )J,HCKpeTHbiMI1 MaTepHaJiaMH-HaiiOJIHHTeJI5IMH (3epHHCTOrO .11 

BOJIOKHHCTOfO nmOB). 3 Ta CITOC06HOCTb K COBMe~eHHfO II03BOJI5IeT B lllHpOKHX 

npe.n.enax p a36aBJI5ITb 3 IIOKCY! JJ:Hbie CMOJlbl JJ:ellleBbiMH IIpOMhiiiiJieHHbiMH 

opraHI1'-IeCKI1Ml1 CMOJI006pa3HhiMH rrpo,n;yKTaMH l1 HaiiOJIH5ITb HX MHHepaJibHbiMH 

nopOlllKaMH, rrecKaMH l1 KOpOTKHMH BOJIOKHaMH. 3TO B 3Ha1.fHTeJibHOH CTerreHH 

CHJ.1)1(3eT CTOHMOCTb IlOJiyq aeMOrO 3IlOKCH,Il;HOrO MaTepHaJia, YJIYl.fliJaeT ero 

TeXHOJIOr W -IeCKHe H 3KCITJIY3T3li,HOHHO-TeXHJ.1l-IeCKHe CBOMCTBa 11 IlOMOraeT 

OTbiCKHBaTb HOBble Bapi13HTbi TeXHI11.feCKOrO IIp11MeHeHI151. 3TOMY 3KTy aJibHOMY 

Hay1.fHO-llp11KJiaLJ.HOMY HarrpaBneHHIO MOJJ:11cpHKall,l1.11 3IlOKCH,Il;HbiX IIOJIHMepOB 

IIpOMbiiiiJl eHHbiMH OTXOJJ:aMH 11 HCCJie)J,OBaHHJ-0 ,Il;OJirOBe"LJHOCTJIJ. IIOJiyl.faeMbiX 
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KOMI103l1LI,l10HHblX MaTepHaJJOB CTpOHTeJJbHOfO Ha3H3t.IeHI15I l1 110CB5IIIJ:eHa 

)J,l1CCepTaLJ,l15I MHxa.Hna raspHJJOBa. 

AsTop nocTaBHJI nepe.ll. co6oi1: rnecTb 3a)J.al!, KOTOpbie s :u:eJioM MO)KHO 

ccpopMyiiHpOB3Tb K3K l1CCJie)J,OB3Hl1e 3<jJcpeKTI1BHOCTI1 MO)J.HcpHK3LI,l1l1 3110KCH,[(HbiX 

CB5I3YI{)W,l1X KpeMl-!l1MOpraH!14eCKI1M JJ3KOM l1 MOJIOTbiMH OTXO)J,3Ml1 

ac6ecTou,eMeHTa, TOLIHee (yLIYITb!Ba5l roHeHH5I 3arra,LJ,HhiX nces,LJ,03KOJioros Ha ac6ecT 

B006IIJ:e ), Xpi130Tl1Jiac6ecTa B BH)J,e MOJIOTOrO «IIIH<jJepa», l1 )J,aJiee C)J,eJiaTb see, LITO 

yr<a3aHo s rnecToi1: 3a,LJ,aqe - orrpe)J.eJIHTb Heo6xo,[(HMhie TexHonorHqecKHe H 

3KCI1JJY3T3LI,HOHHO-TeXHJ1qeCKI1e CBOHCTBa, B OC06eHHOCTI1 XHMHL!eCKYIO l1 

6HOJJOfl1lleCKYI{) CTOMKOCTb. 

O:u:eHHBa5l JIHTepaTypHbiM o63op, oTpa)l<aiOIIJ:HH 3PY.ll.H:U:l1fO 11 aHaJIHTHLiecKHH 

OIIbiT COI1CKaTeJJ5l, C O,[(HOH CTOpOHbl, l1 060CHOB3Hl1e Ll,eJIH l1 33)],3LI rrpe)J.CT05IIIJ:ero 

l1CCJJe,[(OB3Hl15l, C .ll.pyroH, )J,OJJ)l(eH OTMeTHTb CJJe)J.yiOIIJ:ee: 

1) OH ( o63op) secbMa o6IIIHpeH 11 pa3HOIIJiaHOB, OTpa)l(a5l cTpeMJieHHe 

asTopa «06b5ITb Heo6b5ITHoe», o lleM rOBOpHT ero Ha3B3Hl1e 

«CTpyKTypoo6pa30B3Hl1e, COCT3Bhi, CBOHCTBa, TeXHOJIOfl15l l1 rrpHMeHeHHe 

110Jfl1MepHblX KOMI103l1LI,l10HHbiX MaTepHaJIOB Ha 3110KCI1,[(HbiX l1 ):(pyrHX 

CB5I3YIDW,HX» ( rrpaB)J,a «,n:pynrx» B C06CTBeHHbiX 3KCrrepi1MeHTaX He OKa33JIOCb) 

( 06beM BeJlHK - 56 CTp. ). 

2) HecMoTp5I Ha TO, liTO o63op seen «rrpoHH3aH» 3110KCH,[(HhiM «,n:yxoM», 

06IIJ:el13BeCTHbiMI1 )J,OCTOHHCTB3Ml1 l1 rrpHMeHeHHeM 3Tl1X ITOJJHMepOB B Kat.IeCTBe 

Hal16onee rrpOLIHOrO, TeXHOJJOfHliHOrO l1 Xl1MHLieCKI1 CTOHI<OrO MaTepHaJia, O,[(H3KO 

3BTOp He 06b5ICHI1JJ KaK OH C0611paeTC5I ero MO)J.Hqmu,HpOB3Tb, ,n:a6bi ITOBblCHTb l1 6e3 

TOrO BbiCOKYI-o Xl1Ml1lleCKYI-o l1 6HOJIOfl1LiecKyi-o CTOHKOCTb. 

3) B 3aKJIIOLieHHI1 o63opa OTMeLJaeTC5I Heo6xo,n:HMOCTh Hccne,n:osaTh 

XHMHLJecKy~o H 6HOJIOfl1LJeCKYI-o CTOHKOCTb 3110KCI1,[(HbiX KOMIT03l1TOB Ha OCHOBe 

11pi1pO)lHb!X l1 TeXHOreHHblX ac6eCTOCO)J,ep)l<3llil1X IIpHpO,[(HbiX I1 TeXHOreHHbiX 

HanonHHTeneM, rrolleMy-To ynnTpa,n:McnepcHbiX, T.e. «HaHO». Ha MOH B3rJI5l,[( 

cpopMyiiHpOBKa «Ha OCHOBe HaiTOJIHHTeJieH» HeKoppeKTHa, T .K . OCHOBOH m-o6oro 

KOMI103l1Ta, TeM 6onee MaTpi1qHoro THrra 5IBJI5leTC5l 110JII1Mep, B ,[(3HHOM cnyLiae, 
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3IlOKCI1)J,HbiH, a He ero H3IlOJ1HI1TeJ1b, KOTOpbiH MO)KeT I13MeH5ITb I1 )J,OITOJ1H51Tb, HO He 

onpe,n:eJ15ITb KOMITJleKC TeXHJ1qeCKI1X CBOifcTB KOMI103I1Ta. 

4) I1pHMeHeHI1e KpeMHHiiopraHHqecKoro rraKa K0- 922 B KaqecTBe 

MO,[(I1cp11U:I1pyiOII.:(eH ,n:o6aBKYI B 3ITOKCI1.UHOe CB513yiOII.:(ee B .UI1CCepTaU:I1I1 He 

o60CHOBaHO, a Ha3HaL£eHO, 6e3 yKa3aHI151 MOTYIBOB. 

ITpocTpaHHhiH o63op asTop 3aseprnaeT cpopMyJmpoBKOH qeTbipex HanpaBJieHI1H 

- 3Tanos csoei1 rrocne.uyiOII.:(eH pa6oTbi. TaKOH rrop51.UOK - rrnaH Hccne,n:oBaHHH (51 

U:YITYipyiO: <<06ecneqHsaeT HayL£HhiH rro,n:xo.u I1 Ha,[(e)KHhie rapaHTI1I1 ... 3KcnnyaTaU:HI1 

pa3pa60T3HHbiX MaTepi1aJIOB ... » ). qTO )Ke, eCTb HeKa51 HOBI13Ha, XOTb I1 He HayqHa51, 

HO B IlOCTpoem111 113J10)KeHYI51 pa60Tbl. 

LI,enb 11 3a)J,aL£I1 I1CCJ1e.UOB3HI151 MHXai1J1 AneKCaH,n:pOBJ1q raBpi1I10B ITOMeii.:(aeT B 

Haqane rn.2, rrepe)J. OI1I1C3Hl1eM MaTepi1ai10B I1 MeTO,[(OB. )J,omKeH H3I10MHI1Tb, 

MO,[(HqmU:HpyiOII.:(I1e KOMfiOHeHTbl 3IlOKCI1,[(HOfO CB513YIOII.:(ero (3,[1,-20 ITJIIOC f13IJA = 

J 00 : 1 0) - MOJl0Tbii1 KB3pU:eBblH neCOK (Sy!~ = 2000 CM2/ r) , BOJlOKHI1CThie 

TOHKO,[(YICITepCHbie OTXO.Ubl HeyKa3aHHOH B pa6oTe 0Tp3CJ1I1 XI1MI1qecKOH 

rrpoMhiiUJ1eHHOCTl1 (BOXIT) c y,n:. rrosepxHOCThiO SyJJ. = 4000 cM2/r 11 MOJIOThiH 

Tpi1BI1anhHbiH lllH<iJep - ac6ecTou:eMeHT (90% ITI.J: 11 10% MonoThiH ac6ecT c SyJJ. = 

5100 cM21r). Ho 3TO He 3a51sneHHa51 paHee ynhTpa.uHcnepcHOCTb, xoT51 3neMer-napHbie 

sonoKHa ac6ecTa, KaK 113BeCTHO, HaHopa3MepHbie B rrorrepe-c.rHHKe rronhie Tpy6KI1. B 

KaY.eCTBe pa363BI1TeJ151-flJ1aCTI1cpi1KaTOpa 3):(- 20 6bm B351T KpeMHI1HOpraHWieCI<I1H 

naK K0-922 B Hei13BecTHOM apoMaTH-c.recKoM pacTBopHTeJie, KI1CJIOTO­

UJ, en 0 Y. eCTO i1 K 11H. 

A Tenepb nepei:f.uy K OCHOBHbiM pa3)J.eJiaM MOero OT3biBa, KaK TOfO Tpe6yeT 

BAK 11 rrocTapaiOcb 6hiTb KpaTKYIM. 

CTeneHh 060CHOBaHHOCTH HayqHbJX noJio~eHuii, BbiBOAOB H 

peKoMeH.r.auuu, c<f>opMyJiuposaHJ-IhiX B .r.uccepTauuu. 

B UeJlOM, OCHOBHbie Il0JlO)KeHI151 ,[(11CCepT3U1111, Bbl,[(BI1HYTbie Ha 33II.:(I1Ty, 

060CHOB3Hb1 f10)J,p06HblM TeopeTI1LieCKI1M 3H3Jll130M JIHTepaTypHblX )J.3HHbiX I1 

)J,OCTOBepHblM11 pe3yJ1bTaTaMI1 C06CTBeHHbiX 3KCIIepi1MeHTaJlbHbiX I1CCJie,[(OBaHI1H. 

B '13CTHOCTI1, 
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a) ycTaHOBJieHa OCo6eHHOCTb BJII15IHI151 MaJihiX ,n:o6aBOK (2-2,5%) 

r<peMHHi1opram1.qecr<oro Jiar<a K0-922 Ha apoManrqecKoM pacTBOp¥ITeJie, 

3aKJII-QLfaiOill,a5IC5I B IIOBbillieHHH MOJI:YII5I yrrpyrocnr 11 MeXaHHqecKOH IIpOLfHOCTH 

OTBep)K,ll,eHHOfO 3IIOKCHJI:HOfO CB5I3YI-oiUero Ha OCHOBe ,n:HaHOBOH CMOJihl 3,[(-20 H 

ITOili13TI1JleHITOJIJ1aMHHa, YTO CBOHCTBeHHO 3cjJcpeKTaM aHTHIIJiaCTHqHIJ<aiJ,HH 3THX 

ITOJIHMepoB; 

6) Bbl5IBJieHhl 3aKOHOMepHOCTH H3MeHeHH5l KOMIIJieKCa cpH3HKO-MeXaHHqecKHX, 

cjm3HKO-XI1MR4eCKHX CBOHCTB 3ITOKCH,[(HhiX KOMII03HTOB, HaiiOJIHeHI-IhiX ac6eCTO­

IJ,eMeHTHbl M I1 nopOWKaMI1 H3 MOJIOTbiX npOMhiWJieHHbiX OTXO,ll,OB, OT HX 06oeMHOH 

KOHIJ,eHTpaU:H11 H CHJIOBbiX ycJIOBHH cpopMOBaHH5l OT CB060.[(HO-JIHTbeBOfO JI:O 

rHrrepnpeccoBaHH5I H3,n:eJIHH. ITpH 3TOM ycTaHOBJieHO H KOJIHqecTBeHHO orrpe,n:eJieHo 

HHri16HpyiOll.(ee BJIH5IHHe 3THX HaiiOJIHHTeJieH Ha OTBep:>I<,n:eHHe 3l10KCHJI:HOfO 

CB5l3YIDill,ero (MaTpHUbi KOMII03HTa), B03paCTaJDIUee C yBeJIHqeHHeM JI:OJIH 

xpH30THnac6ecTa B MOJIOTOM HarroJIHHTene. C,n:enaHo o6ocHOBaHHoe MeTo,n:oM I1K­

crreKTpocKorri1H rrpe,lliTOJIO:>I<eHHe 0 XHMWieCKOH MO,ll,HcpHKaiJ,HH HaiiOJIHHTeJI5! 

3IIOKCl1,[(HbiM CB5l3YIOW:HM; 

B) Ha OCHOBe JI:IIHTeJibHhiX HCilhiTaHHH (12 Mec5fqHhlX) ycTaHOBJieHbi 

33KOHOMepHOCTH 113MeHeHl15l K03 cpcpHU:HeHTa XHMHYeCKOH CTOHKOCTH 3riOKCH,ll,HhiX 

KOMII0311TOB C ac6eCTOIJ,eMeHTHhiM HaiiOJIHHTeJieM ,[(BYX BH,ll,OB, OIIHCbiBaeMbie 

Kpi1BbiMH BTOporo rrop5l,n:Ka. fip11 3TOM ITO K03cpcpHUHeHTY XHMHqecKOH CTOHKOCTH 

KOMIT03l1Tbl C MOJIOTbiM IllHcpepoM (T,[(QCfi) rrpeBOCXOJI:5!T TaKOBhie C 

ac6eCTOCO,n:ep)KaW:11M OTXOJI:OM XHMHqecKHX IIpOH3BO,[(CTB (B0XI1) (0,85 rrpOTHB 

0, 7) 11 o6a - XI1MCTOHKOCTb CB5!3Yf-0ll(ero (Kx.c. = 0,53 ). 

8bi5IBJieHO IIOJIQ)KHTeJibi-IOe BJIH5!HI1e CHJIOBOfO cpopMOBaHH5I KOMII03HTa 

( BH6po- I1 rHrreprrpeCCOBaHH5l) Ha XHMHqeCKYJ-0 CTOHKOCTh KOMIT03HTa C MOJIOThiM 

IllHcpepOM, o6yCJIOBJieHHOe B03paCTaHHeM ero ITJIOTHOCTH H, COOTBeTCTBeHHO, BCeX 

cj>M311KO-MexaHHYecKI1X csotlcTB 11 corrpoTI1BJieHI15! ,n:11cpcpy311H arpeccHBHbiX cpe,n:. 

f) Ha OCHOBe pe3yJihTaTOB ,[(JIHTeJibHhiX 11CCJie,[(OBafiHH COllpOTHBJieHH5! 

pa3pa6oTaHHbiX COCTaBOB H HX MaTpHUhl ,n:eHCTBHI-0 6HOJIOfW:IeCKH aKTHBHhiX cpe,n: 
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ycTaHOBJleHbl KOJIHl.JeCTBeHHbie 3aBHCHMOCTI1 H3MeHeHH51 <lJI13HKO-MeXaHW:IeCKMX 

CBOHCTB, HX <!JyHrHU:H)J,HOCTH l1 rp1160CTOHKOCTI1. 

MeTo)J,aMH MaTeMaTHllecKoro rmaHI1posaHH51 3KcrrepHMeHTa orrpe)J,eJieHbi 

3aBHCI1MOCTl1 rp1160CTOHKOCTI1 3ITOKCH)J,HbiX KOMI103llU:HH OT CO)J,ep)KaHH51 

ac6eCTOCO)J,ep)l<aW,l1X Han OJIHHTeJieH. Y CTai-fOBJieHbl KOHKpeTHbie BH)J,bl 

MHKpoopraHJ13MOB, 3aCeJI5II-0Ill.}1X ITOBepXHOCTb o6pa3U:OB 3ITOKCH.LJ:HbiX KOMI103llTOB, 

Bbi.LJ:ep)KaHHbiX B pa3HbiX YCJIOBH51X llX 3KCI103HU:HI1 y MOpCKOf'O 6epera I1 B MOpCKOH 

so.n:e. 

)l) npaKTHL!eCKH Ba)I<Hb!M HTOfOM )J,HCCepTaU,HOHHOfO J1CCJie.LJ:OB3Hl151 5lBJI5leTC51 

pa3pa60TK3 COCTaBOB l1 TeXHOJIOfl111 ITOJiylleHl151 3ITOKCll.LJ:HbiX KOMII03HTOB, 

HaiTOJIHeHHbiX MOJIOTblMH ac6eCTOU:eMeHTHbiMI1 nopOIIIKaMH C BblCOKOH CTerreHbi-o 

l1X o6oeMHOf'O CO)J,ep)l<aHH51: OT 0,6 )],0 0,9 11, COOTBeTCTBeHHO, C BbiCOKOH 

IlJIOTHOCTblO (3900-4000 Kr/3), a TaK)!<e XHMHl.JeCKOH l1 6HOJIOf'WieCKOH CTOHKOCTbi-o 

- 0,85-0,95. 

TexHHK0-3KOHOMHllecKa51 3cpcj:>eKTHBHOCTb rrpHMeHeHH51 3THX KOMil03HTOB .LJ:II51 

3alll,l1Tbl OT XHMHLJeCIWH l1 6HOJIOfWieCKOH KOpp03I1I1 CTpOHTeJibHblX o6oeKTOB 

3KCnepHMeHTaJlbHO l1 pacqeTaMH IlO)J,TBep)K)J,eHa l1 He Bbl3biBaeT COMHeHHH. 

,L.(OCTOBCpHOCTb H HOBH3Ha Hay'-IHbiX nOJJOJKCHHH, BbiBO)l,OB H 

peKOMCH)l,aQHH, c<J>opMyJJHpOBaHJ-IbiX B )l,HCCCpTaQHH. 

,lJ;OCTOBepHOCTb pe3y JibTaTOB H OCHOBaHHbiX Ha HX aHaJIH3e BblBO)J,OB Hay'lHbiX 

ITOJIOmeHHH I1 rrpaKTH'leCKHX peKOMeH.LJ:aQHH o6ecrre'leHa KaK rrpaBHJibHOH 

MeTO)lHLJeCIWH 060CHOBaHHOCTbi-o MeTO)J,OB HCITbiTaHHH l1 HCCIIe.LJ:OBaHHH, cpe)J,CTB 

113MepeHI1H, HCITOJib30BaHYieM 11K-cneKTpOCKOill111 )],1151 OQeHKI1 XHMH'leCKMX 

npoueccos, a TaK)l(e wHpoKoro rrpHMeHeHH51 MaTeMaTH'lecrmx MeTO)lOB 

IlJiaHHpOBaHJ151 3KCI1epHMeHTa 11 CTaTHCTHLJeCKOH o6pa60TKI1 pe3yJibTaTOB. 

Hayquyl{) HOBH3HY .n:HccepTaU:HH MmKHO ccpopMyiiHposaTb KaK ycTaHOBJieHHe 

3aKOHOMepHOCTeH BJI l151H l15l ac6eCTOCO)J,ep)KaiiJ,HX BbiCOKO)J,HCilepCHbiX 

HaiiOJIHHTeneH 3ITOKCl1)J,HblX KOMIT03I1TOB Ha Bbl60p OITTHMaJibHbiX ycJIOBHH HX 

CTPYKTypoo6pa3oBaHH51 11 BbiCOKOH cTerreHH HarroJIHeHH5l, o6ecrre'lHBai-oiiJ,HX 

BbiCOKJ1e IlOK33aTeJII1 qm3HKO-MexaHH'leCKHX CBOHCTB I1 XHMHK0-6HOJIOf'H'leCIWH 
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CTOHKOCTH .LJ:JUI 3KOHOMHqecKH 3c})(peKTHBHOrO npHMeHeHH5I B 3aiiJ:HTHbiX TIOKpbiTH5IX 

11 o6JJHIJ:OBKax CTpOHTeJJbHhiX KOHCTPYKUHH H coopy)KeHHH. 

Ho CTOJJb 6oJJhilla5I no o6beMy ,n:HccepTa[(HOHHa5I pa6oTa He Mmr<eT He 

CO)lep)K3Tb pa3JJHqJ-IbiX He)lOCT 3T K08 I1 B CB5!3H C 3THM -

3aMetJaH HH no .uuccepTauuOJ-IHOH pa6oTe. 

1. Ccbi J1 IG1 Ha HCTOLIHHKH 8 J1HT063ope 3a"LJacTyiO He cooTBeTCTBYIOT TeKcTy, 

HanpMMep, np11 onHcaHHH KapKaCHbiX KOMTI03HTOB, MMxaHn AneKcaH,n:poBH"LI 

YKa3biBaeT KHHry BnaroHpasosoi1 11 HenoMH5IIIJ:ero « JlaKOBbie 3IIOKCH.LJ:Hhre CMOJ1bi», 

.V13)l .X11Ml15I, 1970 11 Kap JJ,awo8a « llon HMe pHbie Knem>, 1983,KoTophie He 3HanH 11 He 

8 eJJ,aJm o6 3THX MaTepHanax, 8 oTnHqHe oT BnaJJ,HMHpa TpoqmMosw-ra, asTopa 

.LJ:OKTOpCKOH .LJ:HCCepTa[(HH «KapKaCHbie CTpOHTeJ1hHhle KOMTI03HTbi» - 1993 r. 

2 . P 5IJJ, CJJ OBOCOt.IeTaHHH I1 rrpeJJ,JJO)l(eHHH, KOTOpbie 5I BOCIIpHHHMaiO KaK rpy6oie 

orreYaTKH: 

- MOJJeKy115IpHa5I II08epXHOCTb ( MO>KeT , IIO.LJ:BH)KHOCTb, c.43); 

- B 3 TIOKCH.LJ:HOM KOJib[(e HMei-OTC5I I130rHyThie XHMH"LJeCKHe CB5I3H; 

- C KOMIIOHeHTaMH MOJIOTOrO IIIH<j?epa B3aHMO)J,eHCTByeT apoMaTH"LJeCKOe 

KOJJb UO OTBep.nHTeJJH IT3ITA ( Ho ero B MOJJeKyne IT3 llA HeT); 

- M3KCl1M3J1bH Oe YCl1JJeHJ1e MO>KeT 6biTb )lOCTl1rHyTO ... KOrJJ,a Qa3Mepb1 "LJaCTHL( 

HaTIOJ1HHTeJJ 5! COI13MepHMbi CO cpe,n:HHM paCCT05IHHeM Me)K.LJ:Y KOHUaMH IIOJJHMepHbiX 

L(enei1:... DpH 3TOM aBTOp CCbiJiaeTC5I Ha MOJO KHHry «Y CHJJeHHe 3TIOKCHJJ,HhiX 

IIOJJHMep OB» (2004 r . ) , B KOTOpOH 3TOH c}Jpa3bi KOHe"LJHO HeT I1 6hiTb H e MO)l(eT. 

MHX3I-1Jl ra8pviJI08 3a6biJJ, 4 TO M OJ1 eKyn 5IpHbie p a3M epbl OL(eHHBaiOTC5! aHrcTpeMaMH 

( KpOMe MOJJer<yJJ JJ,eHJJ,pHTOBbiX IIOJIHMepOB - 3TO HM), a pa3Mep LJaCTHL( 

TOHKO)J,HCIIepcHhiX HIT - MHKpOMeTpbi, T.e. 8 1 0 +7 pa3 60Jihllle. 0 KaKOH 

COI13M epHMOCTH MO>KeT H.LJ:TH p e t.Ib? 

«06pa3yi-OW,HeC5I 8 [!_pOUeCCaX IIOJIHMepH3a[(HI1 KOMTI03HTa rrpo,n:yKTbl 

rH,L!,p aTaLI, I-111 IIOQTJ13H.LJ: lJ,eMeHT a » . KpoMe Toro, aBTOp accoru·mpyeT 

KpeMHI1110praHHKY C KBapUCOJJ,ep)KaiiJ:HM HaiiOJIHHTeJJeM (r<peMHe3eMOM). 
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3. B r11.2 He YKa3aH npo113BO,[(HTem, 3110KCH,[(Hoi1: CMOJloi 3,[(-20, c KOTopoit 

aBTOp pa6oTaJ1 11 cpaKTJ11-IeCKJ1e, a He CTaH,ll.apTHoie ee IIOKa3aTem1 (KCTaTYI HeTOt.IHO 

npHBe,[(eHHbie ). 

4. ,[(aBJ1eHI1e rrpeCCOBai-UI5l npH H3rOTOBJ1eHJ111 o6pa3L(OB KOMII03!1Ta aBTOp 

yKa3biBaeT B npe,[(eJlax 140-700 MIIa, qTo MHe npe,ll.cTasmreTc51 CJlHWKOM 6oJiolliHM 

11 Manosepo5ITHoiM. Be,[(h npe,[(eJI TeKyt.IeCTH o6oit.IHoi1: cTaJIH, !13 KOTopoit 

H3rOTOBJieHa qwpMa, paseH 245 MIIa. 

5. I1K-cneKTpbi 3,[(-20, xp1130THJI-ac6ecTa, MOJIOToro lliH<jJepa OTCYTCTBYI-OT, 

aBTOp KOMMeHTHpyeT «3aOLJHO» J111lllb 113BeCTHbie flOJlOCoi TIOrJIOW:eHI151 113BeCTHoiX 

rpynn aToMoB 11 saneHTHbiX CB513ei1:, B35ITbiX 113 m1TepaTypoi. I1p11 3TOM HeT HK­

crreKTpocKonw-recrmit xapaKTepYicTHKH KpeMHHiiopraHW:IeCKoro naKa K0-922, 

TIOLITI1 rnasHoro «cpHrypaHTa» s pa6oTe. 

6. Ha3biBaTb noJ1!13THJ1eHnonHaMI1H - OTBep,ll.HTeJib 3TIOKCH,[(Hoi1: CMOJibi 

CW!1Bai-OW.HM areHTOM XHMHLJeCKH HerpaMOTHO, 110CKOJibKY peLib H,[(eT He 0 

sym<aHH3aL(l10HHOH CWJ1BKe ,[(JlHHHbiX MaKpOMOJieKyJI 3JiaCTOMepOB IIpH HX 

rrpesparn:ei-nm B pe3I1HY HJIH B rrpe,[(eJle - B 360HHT, a o peaKL(HH 

110Jll111pHCOe,[(HHeHH5I K 3110KCI1,[(HOMY OJIHrOMepy (IIOt.ITH MOHOMepy) 3,[(-20 

HH3KOMOileKyJ15Ipi-wro TI3TIA c o6pa3osaHHeM TpexcpyHKL(HOHaJlbHbiX Y3IlOB c 

sepWHHOH - aTOMOM a30Ta. 

KcTaTH, B35ITOe aBTOpOM ,[(J151 3KCIIepHMeHTa COOTHOllleHHe CMOJioi 3,[(-20 H 

fi3I1A KaK 100 : 10, OlliH60LJHO npHH5ITOe TIOJIHMep6eTOHW:HKaMH, B t.IaCTHOCTH 

B.B.naTypoeBhiM 11 ,[(p. JleT 50 Ha3a,[(, He no3BOJ15IeT seeM 3TIOKCH,[(HhiM rpyrrrraM 

rrpopearHpOBaTb C aMHHHbiMI1 H ,[(OCTWib MaKCHMaJlbHOrO OTBep)K,[(eHI15I C JIYt.JlliHMH 

TIOKa3aTeJI5I MH 110J1!1Mepa. 

7. L(eJlb pa60Toi Hat.IHHaeTC5I CO CJlOB «pa3pa60TKa MaTepHMOB ... », O,[(HaKO 

KOHKpeTHble COCTaBbi KOMI103I1TOB yKa3aHbl BrrepBble J1!1Illb Ha CTp.l68 B Ta6JI. 5 .2, a 

,[(O 3Toro M11xaHJ1 AileKcaH,[(pOBHt.I «o6xo,[(HJ1C5I» YKa3aHHeM o6oeMHOH ,[(OJIH 

HanOJ1HHTeJ1eH, nepeHTH OT KOTOpOK, He 3Ha51 HX HCTHHHOH TIJIOTHOCTH, K MaCCOBOMY 

COOTHOilleHHI-0 KOMTIOHeHTOB rrpaKTHt.IeCKH HeB03MO)KHO. 
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3aKJJIOlJeHHe 0 COOTBeTCTBHH .[J.HCCepTaQHH 1\:pHTepHSIM, ycTaHOBJJeHHbiM 

lloJJOII\:eHHeM o nopSI.LJ.Ke npncyll\:,lJ.eHHSI yqeHbiX cTeneHeii 

HecMOTp51 Ha OTMeLJeHHbie He,[(OCT3TKI1 I1 3aMeqaHI15I, ,[(I1CCepTaO,HI1 raspHJIOBa 

MHxaYina AneKcaH,[(pOBHLJa «TexHorrorH5I rrorryYeHYI51 H XI1MI1K0- 6HonorH:lfecKa5I 

CTOHKOCTb 3f10KCH,[(HblX KOMf103I1TOB Ha OCHOBe OTXO,[(OB rrpOI13BO,[(CTBa», 

rrpe,[(CT3BJieHH351 Ha COI1CK3HI1e yqeHOH CTerreHH K3H,[(I1,[(3Ta TeXHHLJ:eCKHX HayK no 

crreiJ,HaJihHOCTH 05.23. 05 - CTpoHTeJihHhie MaTepHaJihi H H3,[(eJlH5I, cooTBeTcTsyeT 

KB3JIMqmKali,I10HHblM Tpe60B3HI15IM n.9 «T10JlmKeHH5I 0 npHCY)K,[(eHHH yLJ:eHhiX 

cTerreHei1» ITocTaHosrreHI151 ITpasHTeJihCTBa P<D oT 24.09.2013 N2 842 11 

npe,[(CT3BJl5IeT co6oi:f 3asepUieJ-IHYID HayqHO-KB3JIIHpHK3li,HOHHYI-O pa6oTy, B KOTOpOH 

I13JlO)KeHhl 060CHOB3HHhie HayqHbie fiOJimKeHH5I 0 33KOHOMepHOCT5IX MO,[(I1QJHK3li,HI1 

3f10KCI1,[(Hb!X CB513YI-OIIJ,YIX KpeMI-fHHOpraHHqecKHM COe,[(HHeHHeM B coqeTaHHH C 

TOHKO,[(YICITepCHhlMH ac6eCTOUeMeHTHbiMH H3f10JIHY!TeJl.HMH - rrpOMhiUIJleHHhiMH 

OTX0,[(3MI1 Yl peUiaeTC51 33,[(3LJ3 nonyqeHH5I l1 rrpHMeHeHH5I BbiCOKOITpOqHhiX 

KOMIT0311TOB C BhiCOKOH rrpOLIHOCThlO I1 XHMI1K0- 6HOJIOrHLJ:eCKOH CTOHKOCThlO, lfTO 

11MeeT cymecTBeHI-IOe 3HalfeHHe ,[(J15I pa3BHTH5I CTpOHTeJihHOfO MaTepH3JlOBe,[(eHH5I H 

rrpoMbiiiiJleHHOCTH cTpOHTeJihHbiX MaTepuanos Poccvm. 

Ha OCHOB3HI1H I13JlO)KeHHOro ClfHTai-O, lJTO rasp11JlOB MHxaHJl AneKC3H,[(pOBHlf 

3acny)r<HsaeT npHCY)K,[(eHH51 yLrei-IOH cTeneHH KaH,[(H,[(aTa TexHw-recKHX HayK no 

crreuHaJlhHOCTl1 05.23.05 - CTpOHTeJII>Hhie MaTepuanoi H H3,[(eJ1H5I ( oTpacno HayKH -

TeXHYILJeCKHe ). 

~ 
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