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01Pf'AHH3AIJ;HH 

<I>e.z:i:epaJihHOfO rocy.z:i:apCTBeHHOfO 6IO)];)l(eTHOro o6pa30BaTeJihHOro yqpe)l()];eHIDI 

BhICillero o6pa3oBaHIDI «I1eH3eHCKl1H rocy.z:i:apcTBeHHhIH yH11Bepc11TeT apx11TeKTYPhI 

11 cTpo11TeJioCTBa» Ha .z:i:11ccepTau:110HHyIO pa6oTy C11H11u:11Hoif EKaTep11HoI 

ArreKcaH.z:i:poBHhI «TexHorror1151 <t>11rroTpau:110HHoro npeccoBaH115I B npo113BO.IJ:CTBe 

u:eMeHTHo-necqaHOll qepenl1Qhl TIOBhIIlleHHOll npoqHOCTl1 11 .z:i:orrroBeqHOCTl1», 

npe.z:i:cTaBJieHHyIO Ha COl1CKaH11e yqeHOH CTeneHl1 KaH)];l1)];aTa TeXH11qecKHX HayK no 

cneQ11aJihHOCTl1 2.1.5. «CTp011TeJihHhie MaTep11aJihI 11113.IJ:eJIIDI» 

Ha OT3hIB npe)J,cTaBJieHbl: 

• .zmccepTaQ110HHa51 pa6oTa, COCT05IIIJ;a51 113 BBe)];eHl151, TI51Tl1 rrraB, 3aKJIIOqeHl151, 

cn11cKa rr11TepaTypo1 113 145 Ha11MeH0BaH11i1 11 qeToipex np11rro)l(eH11i1. Co.z:i:ep)l(11T 

184 CTpaH11U:hI Mallll1HOTil1CHOfO TeKCTa, B TOM q11cne 30 Ta6rr11u:, 84 p11cyHKa. 

• aBTOpe<i>epaT .z:i:11ccepTau:1111 o6oeMOM 24 CTpaH11QhI. 

1. AKTyaJihHOCTh TeMhl uccJie)J,oBaHnSI 

CKaTHhie Kp0Brr11, BhITIOJIHeHHhie 113 IllTyqHhIX 113.z:i:err11i1 (KaK Ha 

Ml1HepaJihHOH, TaK 11 Ha opraH11qecKOH OCHOBe: BOJIHl1CThie ac6ecTOQeMeHTHhie 

rr11cThI, MeTaJIJioqepen11u:a, npo<i>HacT11rr, M~JTKa51 611TyMHa5I qepen11u:a «lil11Hrrrac», 

BOJIHl1CThie apM11poBaHHhie Jil1CThl Ha 611TyMHOH OCHOBe «0H.IJ:YJil1H» TIOJil1MepHa51 

qepen11u:a c necqaHoIM HanorrH11TeneM, a TaK)l(e u:eMeHTHo-necqaHa51 11 

KepaM11qecKa5I qepen11u:a) 51BJI51IOTC51 caMbIMl1 MaCCOBbIMH B CTpOHTeJibCTBe H 
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rrpHMemIIOTC5I rrpaKTM"lJ:eCKll BO BCex TMrrax 3,n:aHMH )l(llJilllll,HO-rpa)l(,n:aHCKOro 

Ha3Ha"l!eHmL 

0,n:HaKO, ocylll,eCTBMTb rrpaBMJibHbIH BbI6op KpoBeJibHOro ll3,D:eJIM5I c 

Heo6xo,n:MMhIMH Ka"lJ:eCTBeHHhIMH rrapaMeTpaMH 51BJUieTC51 «60JihIIIOH fOJIOBHOM 

6oJibIO» .ll:Jl5I pa6oTHMKOB COOTBeTCTBYIOlll,llX rrpoeKTHblX ll rro,n:p5I.lJ:HbIX 

CTpOHTeJibHbIX opraHM3aQMH, TaK KaK rrpaKTM"lleCKM BCe BbIIIYCKaeMbie 

KpOBeJibHbie MaTepMaJibl ll ll3,D:eJIM5I MMeIOT Te MJIM 11Hbie He,n:ocTaTKll. l 'fa,n:eJIM5I Ha 

IIOJIMMepHOH OCHOBe o6Jia,n:aIOT IIOBbIUJeHHOH ropIO"lleCTbIO, II03TOMY MX 

MCIIOJib30BaHtte B IIJIOTHOH )l(llJIOH 3aCTpOHKe rrpaKTM"lleCKl1 MCKJIIO"llaeTC5I; 

rrpoqrnaCTMJI ll MeTaJIJIO"l!eperrMu;a He o6Jia,n:aIOT Tpe6yeMbIMll caHMTapHO

rMrMeHM"lJ:eCKMMll xapaKTepHCTMKaMM (MeTaJIJI 3KpaHHpyeT ecTeCTBeHHblH 

3JieKTpoMarHMTHbIH cpoH, CMJibHO CJib1111eH 111yM ,n:O)l(JJ:5I M ,n:p. ). MaccoBo 

rrpOH3BO.lJ:llMbie B COBeTCKOe BpeM5I BOJIHllCTbie ac6eCTOQeMeHTHbie JIMCTbl (rnmpep 

6bIJI caMblM .n:e111eBbIM ll .lJ:OCTYIIHbIM KpoBeJibHblM MaTepMaJIOM) B HaCT05Illl,ee 

BpeM5I rrpaKTM"lJ:eCKM He BbIIIYCKaIOTC5I. ,[(a)l(e KepaMM"lJ:eCKa5I -qeperrMu;a o6Jia,n:aeT 

3Ha"l!MTeJibHOH xpyrrKOCTbIO n 3a-qacTyIO He OTBe"l!aeT coBpeMeHHbIM TPe6oBaHM5IM 

ITO y,n:apHOH CTOHKOCTM. 

B CB5I3M c Bb1111eM3JIO)l(eHHbIM, npe,n:cTaBJieHHbie B pa6oTe E.A.CnHMU:MHOH 

MCCJie,n:oBaHM5I, HarrpaBJieHHbie Ha pa3pa6oTKY TeXHOJIOrMM cp11JibTpau;MOHHOro 

rrpeccoBaHM5I u;eMeHTHO-nec"l!aHOH -qeperrMQbl, o6Jia,n:aIOlll,eH IIOHl1)l(eHHOH 

3HeproeMKOCTbIO, BbICOKl1Mll IIpO"l!HOCTHbIMll xapaKTepHCTMKaMM 11 

.ll:OJirOBe"l!HOCTbIO, 5IBJI5IIOTC5I, 6e3yCJIOBHO, aKTYaJibHbIMl1 11 CBOeBpeMeHHbIMl1 

2. CTpyKTypa u co.uep~attue pa6oThl 

Bo BBe,n:eH1111 rrpe,n:cTaBJieHa aKTYaJibHOCTb TeMbl .n:11ccepTau;1111, 

ccpopMyJIHpoBaHbl u;eJIM ll 3a,n:a"l!M llCCJie,n:oBaHM5I, Hay-q:Ha5I HOBM3Ha, 

TeopeTM"lJ:eCKa5I ll rrpaKTM"lJ:eCKa5I 3Ha"l!MMOCTb pa60Tbl, IIOJIO)l(eHM5I, BblHOCl1Mbie Ha 

3alll,MTy, a TaK)l(e BHe,n:peHMe M arrpo6au;M5I pe3yJibTaToB pa6oTbI. 

B rrepBoll: rJiaBe rrpoBe,n:eH aHaJil13 HaM6oJiee 111Hp0Ko rrpHMeH5IeMbIX 

MaTep11aJIOB ll 113,n:e1111M: .ll:J15I ycTpOHCTBa CKaTHbIX KpOBeJib c TO"l!Kl1 3peHl151 ou:eHKH 
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11X OCHOBHbIX ,[(OCTOl1HCTB 11 He,[(OCTaTKOB. I10Ka3aHO, qTo u:eMeHTHO-necqaHa5I 

qeperrnu:a 5IBJI5IeTC5I HeropIOq11M, orHeCTOHKl1M 11 ,[(OJirOBeqHblM KpOBenbHblM 

113,n:en11eM, He Tpe6yIOru:l1M np11 '.HOM 3Haq11TenbHbIX 3aTpaT 3Hepr1111 np11 

rrp0113BO,[(CTBe 3a cqeT OTCYTCTBmI rrpou:ecca BhICOKOTeMnepaTypHoro ofo1uira, 

0,[(HaKO Tpa.n:11u:110HHbie TeXHOnor1111 ee 113rOTOBneHl15I, TaK11e KaK 

m16porrpeccoBaH11e, B116pocpopM0BaH11e, s116ponpoKaTKa, He TI03BOfl5IIOT 

06ecrreq11Tb Tpe6yeMyIO npoqHOCTb 11 BblCOKOe KaqecTBO IIOBepxHOCTl1 113,n:en11i1:. 

ITpe.n:no:>KeH anbTepHaTl1BHbitt cnoco6 113roT0BneH115I u:eMeHTHo-rrecqaHott 

qeperr11u:h1 no TexHonor1111 cp11nbTpa:1.i:110HHoro rrpeccoBaH115I, ccpopMyn11poBaHbI 

OCHOBHbie HanpaBneHl15I 11ccne,n:oBaHl1H no pa3pa6oTKe COCTaBOB CMecei1: 11 

napaMeTpOB cp11nbTpau:110HHoro rrpeccoBaH115I 113,n:en11i1:. 

Bo BTopoi1: rnaBe orr11cbrnaeTC5I MexaHl13M nono:>K11TenbHoro Bnl15IHl15I 

TexHonor1111 cp11nbTpau:110HHoro npecco BaH115I Ha npoqHOCTHbie 11 

3KcrrnyaTaU:110HHbie xapaKTep11CTl1Kl1 u:eMeHTHo-rrecqaHbIX KOMII0311TOB, KOTOpbIH 

06ycnaBn11BaeTC5I ,n:ettCTBl1eM Tpex OCHOBHbIX cpaKTOpos: ycTpaHeH11eM 

1136bITOqHott B03,[(YIIIHOH rrop11CTOCTl1 B rrpou:ecce cp11nbTpau:110HHoro 

rrpeccosaH115I, cH11:>KeH11eM Karr11nn5IpHoi1: rrop11cTocT11 MaTep11ana 3a cqeT 

CHl1:>KeHl15I OCTaToqHoro BO,[(OTBep.n:oro OTHOIIIeHl15I, 11 CHl1:>KeH11eM q11cna paHrOB 

rrop 3a cqeT pa3611sK11 KpynHhIX Karr11nn5IpHbIX nop Ha 6onee MenK11e 3epHaM11 

TOHKOMOflOTOro Ml1HepanbHOro HanonH11Tem1, BB0,[(11Moro B COCTaB u:eMeHTHO

necqaHOH cMec11 11 pacrronaraIOru:eroc5I Me:>K,n:y 3epHaM11 nopTnaH.n:U:eMeHTa. 

B TpeThett rnase rrpe,n:cTasneHo orr11caH11e 11cnonh3yeMbIX CbipbeBhIX 

MaTep11anos, MeTo,n:11K rrpose,n:eH115I 3Kcnep11MeHTanbHbIX 11ccne,n:oBaH11i1:, a TaK:>Ke 

pe3yJihTaTbl no,n:6opa OIITl1ManbHOro COCTaBa 11 onpe,n:eJieHl15I TeXHOJIOr11qecKl1X 

rrapaMeTpOB u:eMeHTHO-rrecqaHOH CMec11 ,[(fl5I 113rOTOBneHl15I qepenm.J;bl ITO 

TeXHOJIOr1111 cp11JibTpau:110HHOro rrpeccoBaHl15I. I10Ka3aHo, qTo rrpoqHOCTb Ha 

C:>KaT11e o6pa3U:OB MenK03epH11CToro 6eTOHa, 113rOTOBneHHbIX ITO TeXHOnor1111 

cp11nbTpau:110HHOro npeccoBaHl15I, Ha 30-50% BbIIIIe rrpoqHOCTl1 o6pa3U:OB 6eTOHa 

aHanor11qHoro COCTaBa, 113rOTOBneHHbIX ITO fll1TbeBOH TeXHOnor1111 (11n11 

B116pocpopM0BaH11eM), rrp11 3TO Ha11nyt.Jurne pe3ynI>TaThI no rrpol.IHOCTH, 

3 



BO)]:OHenpomn .. i:aeMOCTM M KaqecTBY JIHI.J;eBOH nosepxHOCTM M3,r:i:eJIMH noKa3.bIBalOT 

B.bICOKOno,r:i:BM)KH.bie u;eMeHTHo-necqaH.bie CMeCM c TOHKOMOJIOT.blM MMHepaJI.bH.bIM 

HanOJIHMTeJieM, MMeIOru:Me npH 3TOM OTHOCMTeJI.bHO HM3KOe BO)]:OTBep,r:i:oe 

OTHOIIIeHMe 3a cqeT npHMeHeHM51 BhICOKOKaqecTBeHH.blX cyrrep-

nJiaCTMqrnu:npyIDru:Mx ,r:i:o6aBOK Ha nOJIMKap6oKCMJiaTHOH OCHOBe. 

B qeTsepTott rnase npe,r:i:cTasneH.hI pe3yJI.DTaT.bI 3KcnepnMeHTaJI.bH.bIX 

MCCJie,r:i:oBaHMH no nonyqeHMlO B.bICOKOnpoqH.bIX u;eMeHTHO-necqaH.bIX CTpyKTYP 

MeTo,r:i:oM cpttJI.bTpau:11:0HHoro npeccosaHM51. IToKa3aHa B03MO)KHOCT.b 3aMeH.bI ,r:i:o 

40% nopTJiaH,r:i:n;eMeHTa B COCTaBe C.blp.beBOH CMeCM Ha TOHKOMOJIOT.bIH 

MI-rnepaJI.bH.bIH HanoJIHMTeJI.b M3 Kap6oHaTH.blX ropH.bIX nopo,r:i: 6e3 CHM)KeHmI 

npoqHOCTH.bIX M 3KCnnyaTaU:MOHH.blX nOKa3aTeJieH u;eMeHTHo-necqaH.blX 

KpOBeJI.bH.bIX M3)]:eJIMH, M3rOTaBJIMBaeM.bIX ITO TeXHOJIOrMM <jJMJI.bTpan;MOHHOro 

npeccoBaHIUI, npH 3TOM Hatt6onee 3HaqnTeJI.bH.blH npnpOCT npoqHOCTM 

MeJIK03epHHCToro 6eTOHa Ha6JIIO,r:i:aeTC51 npH ,r:i:aBJieHMM rrpeccoBaHM51 10-15 MTia. 

3KcnepHMeHTaJI.bHO )]:OKa3aHO, qTo ,r:i:onroseqHOCT.b <jJMJI.bTpnpeccoBaHH.bIX 

u;eMeHTHO-necqaH.bIX KpOBeJI.bH.blX M3,r:i:eJIMll o6ecrreqnsaeTC51, c O)]:HOH CTOpOH.bl -

B03MO)KHOCT.bl0 )]:OIIOJIHMTeJI.bHOro pocTa rrpoqHOCTM BO BpeMeHM 3a cqeT HaJIMqlf51 

3Haq11:TeJI.bHOro KOJIMqecTBa Herrportt,r:i:paTHpoBaBIIIMX 3epeH KJIMHKepa, M, c 

,r:i:pyroii cTopoH.hI - oco6o B.bICOKoii nJIOTHOCT.blO CTPYKTYP.bI (Mopo3ocToiiKocT.h He 

MeHee 300 U:MKJIOB nonepeMeHHOro 3aMopa)KMBaHM51 M OTTaMBaHH51). 

B II51Toii rnase npe,r:i:Jio)KeHa o,r:i:HocTa,r:i:11:iiHa5:I TexHonorM51 M3rOTOBJieHM51 

u;eMeHTHO-rrecqaHOH qepenMI.J;.bI MeTO)]:OM <jJMJI.bTpan;MOHHOro rrpeccoBaHM51 c 

pa3,r:i:eJI.bHO-IIOCJie,r:i:oBaTeJI.bHOll no,r:i:aqeii B cpopMy C.blp.beBOll CMeCM ,r:i:syx pa3H.bIX 

COCTaBOB M npe,r:i:cTaBJieH.bI pe3yJI.bTaT.bI ee anpo6an;MM B na6opaTopHH 

ApxttTeKTYPHO-CTpOHTeJI.DHoro MHCTMTyTa YrHTY. 3KcrrepHMeHTaJI.bHO 

IIO)]:TBep)K,r:i:eHa B03MO)KHOCT.b M3rOTOBJieHM51 no npe,r:i:JIO)KeHHOll TeXHOJIOrMM 

u;eMeHTHO-necqaHOH qepeIIMU:.bI c B.bICOKMMM npoqHOCTH.bIMM M 

3KCIIJiyaTaU:MOHH.bIMM xapaKTepHCTMKaMM ( rrpoqHOCT.b, BO)]:OHerrpoHMI.J;aeMOCT.b, 

MOp030CTOHKOCT.b ), 3HaqnTeJI.bHO npeB.bIIIIaIOru:MMM Tpe6osaHM51 ,r:i:eiiCTBYIDru:Mx 

HOpMaTMBH.bIX ,r:i:oKyMeHTOB. TaK)Ke B II5:ITOH rnaBe rrpe,n:cTaBJieHa 
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ITpttHUHITHaJibHa~ TeXHOJIOfttqecKa~ cxeMa ITpOtt3BO.IJ:CTBa ueMeHTHO-ITecqaHOM 

qepeITttUbI ITO Texttonortttt cpttJibTpauttoHHoro ITpeccoBaHtt~ c YKa3aHtteM 

OCHOBHblX ::naITOB, TeXHOJIOfttqeCKHX ITepe.n:enoB H HCITOJib3ye.Moro 

o6opy .n:oBaHtt~. 

ITpttno:>KeHtt~Mtt ~BJI~IOTC~ CBtt,neTeJihCTBo o rocy.n:apcTBeHHOM perttcrpautttt 

ITporpaMMbI .n:n~ 3BM, TexHttqecKtte ycnoBtt~ Ha qepeITttUY ueMeHTHO-ITecqattyIO 

ITJIOCKYIO JieHTQqHyIO, H3fOTaBJittBaeMyIO ITO TeXHOJIOrtttt cpttJibTpauttoHHOfO 

ITpeccoBaHtt~, aKT H ITPOTOKOJI HCITbITaHHH OITbITHOM ITapTtttt qepeITHUhI, a TaK:>Ke 

CITpaBKa 0 BHe.n:peHtttt pe3yJioTaTOB HayqHO-HCCJie,noBaTeJibCKOM pa60Tbl B 

yqe6HhIM rrpouecc. 

3. 06ocHOBaHHOCTh "AOCTOBepHOCTh uay'IHblX DOJIO~euuii, BhlBOAOB " 

peKOMeu.z:.au,uii 

Attantt3 paccMaTpttBaeMoM TeMbl IT03BOJIHJI aBTopy rpaMOTHO 

ccpopMynttpoBaTb uentt, 3a,naqtt H OCHOBHbie HaITpaBJieHtt~ TeopeTttqeCKHX H 

3KCITepttMeHTaJihHhIX ttccne.n:oBaHttM. BoIBO.IJ:hI, 3aKJIIOqetttte, ttayqHbie ITOJIO:>KeHtt~ 

tt peKoMett.n:autttt, ITpe.n:cTaBJieHHbie B pa6oTe, orpa:>KaIOT cyTh ITpoBe,neHHhIX 

HCCJie.IJ:OBaHttM, .IJ:OCTaTOqHO o6ocHOBaHbl H ITO.IJ:TBep:>K,neHbl 3KCITepttMeHTaJibHO. 

3TO o6ycJIOBJieHO 60JihllIHM o6neMOM HCCJie,noBaHttM, HCITOJib30BaHtteM 

KJiaccttqeCKHX MeTO.IJ:OB OITpe.n:enemrn: CBOMCTB CTpOttTeJibHbIX MaTepttaJIOB, 

MeTO.IJ:OB ttccne.n:oBaHtt5I ttx cTpyKTYPhI, MaTeMaTttqecKoro rrnattttpo.BaHtt~ 

3KCITepttMeHTa, CXO.IJ:HMOCTbIO pe3yJinTaTOB HCCJie.IJ:OBaHttM c pe3yJioTaTaMtt 

.n:pyrttx aBTOpOB, a TaK:>Ke arrpo6autteM pe3yJioTaTOB ITpoBe,neHHbIX HCCJie.IJ:OBaHttM. 

4. JIU'IHblH BKJiaA aBTOpa COCTOHT B ITOCTaHOBKe ueneli H 3a,naq 

HCCJie,noBaHtt5I, pa3pa60TKe ITporpaMMbl H BbI6ope MeTO.IJ:OB HCCJie.IJ:OBaHtt~, 

orrpe.n:eneHtttt OCHOBHbIX 3aKOHOMepHOCTeM H3MeHeHtt~ cptt3HKO-MexaHttqeCKHX H 

CTpOttTeJibHO-TeXHOJIOfttqeCKHX CBOMCTB UeMeHTHO-rrecqaHbIX KOMIT03HTOB B 

3aBttCHMOCTH OT KOJittqeCTBeHHOro COOTHOIIIeHtt~ KOMITOHeHTOB CblpbeBOM CMectt 

tt rrapaMeTpOB tj:>ttJibTpauttoHHoro ITpeccoBaHtt~, pa3pa6oTKe cIToco6a pa3.n:enbH0-
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ITOCJie,[(OBaTeJioHOH ITO,[(aqH ColpoeBOH CMeCH B cpopMy ITPH H3rOTOBJieHHH 

u:eMeHTHO-ITecqaHbIX KpOBeJibHblX H3,[(eJIHH ITO TeXHOJIOrHH cpHJibTpau:HoHHOro 

ITpeccoBaHH51, cpopMynHpOBKe 3aKmoqeHH51 H OCHOBHbIX BblBO,[(OB ITO 

,[(HCCepTaU:HOHHOH pa6oTe. 

5. Hay-1uasi HOBH3Ha pa60Thl 3aKJIIOqaeTCSI B noJiyqeHHhlX HOBhlX 

uayquhIX pe3yJihTaTax: 

1. TeopeTHqecKH 06ocH0BaH01 H 3KCITepHMeHTaJioHO ITO,[(TBep)l(.neHhI 

OCHOBHbie 3aKOHOMepHOCTH H3MeHeHH51 TeXHOJIOrHqecKHX ( ITO,[(BH)l(HOCTb ), 

cpH3HKO-MexaHHqecKHX (ITpoqHOCTb Ha C)l(aTHe H Ha paCT51)1(eHHe ITPH H3rtt6e) H 

3KCITJiyaTaU:HOHHblX (MOp030CTOHKOCTb) CBOHCTB u:eMeHTHO-ITecqaHbIX 

KOMIT03HTOB B 3aBHCHMOCTH OT KOJIHqecTBeHHOro COOTHOUieHH51 KOMITOHeHTOB 

CblpbeBOH CMeCH H ITapaMeTpOB tHJibTpau:HOHHOro ITpeccoBaHH51, IT03BOJ15110ll(He 

ITPH ITPHMeHeHHH TeXHOJIOrHH cpHJibTpaU:HOHHOro ITpeccoBaHH51 ITonyqaTb 

MeJIK03epHHCToie 6eTOHbI c Bbicotoii ITpoqHOCTbIO (Rb :::: 501\1Ila, Rbt:::: 5MI1a) H 

MOp030CTOHKOCTbIO (F :::: 3 00 U:HKJIOB ). 

2. y CTaHOBJieHO ITOJIO)l(HTeJibHOe BJIH51HHe HHepTHOro ,[(HCITepcHoro 

HaITOJIHHTeJI51 B BH,[(e MHHepanbttpro ITOpOIIIKa H3 Kap6oHaTHbIX ropHblX ITopo.n 

v I v 

HJIH OTXO,[(OB XHMHqecKOH ITPOMlbIIIIJieHHOCTH B COCTaBe CblpbeBOH CMeCH Ha 

TexHonorHqecKHe (ITnacTHqHoCTo, CHH)l(eHHe B/ll, H BIT, ITOBbIIIIeHHe CTeITeHH 

rH.npaTaU:HH) H ITpoqHOCTHbie xapaKTepHCTHKH u:eMeHTHO-ITecqaHoro KOMIT03HTa 

ITPH H3rOTOBJieHHH CTpOHTeJibHbIX H3,[(eJIHH ITO TeXHOJIOrHH cpHJibTpau:HOHHOro 

ITpecco BaHH51. 

3. YToqHeHbI aHaJIHTHqecKHe 3aBHCHMOCTH, CB513hIBaIOrn:He KOJIHqecTBeHHhie 

ITapaMeTpoI KaITHJIJI51pHo-ITopoBoil CTPYKTypoI ( 06rn:a51 ITOpHCTOCTo, cpe,[(HHH 

,[(HaMeTp KaITHJIJI51pHoIX ITOP) u:eMeHTHO-ITecqaHoro KOMIT03HTa c co.nep)l(aHHeM 

TOHKO,[(HCITepcHoro HHepTHoro HaITOJIHHTeJI51 H CTerreHbIO rH.npaTaU:HH u:eMeHTa 

,[(J151 ycnoBHH cpHJibTpau:HOHHOrO rrpeccoBaHH51. 
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6. 3uaqnMOCTb noJiyqeuubIX pe3yJibT3TOB .Z:.JISI pa3BUTUSI 

COOTBeTCTBym111,eii OTpaCJIU uayKu 

Hccne,n:osaHirn: asTopa OTHOC5ITC51 K sorrpocaM rronyqeHirn KaqecTBeHHhIX 

KpoBeJibHbIX lI o6nm . .i:osoqHbIX lI3JJ:eJIHM c BbICOKHMH IIp01IHOCTHblMH lI 

3KCrrnyaTal(HOHHbIMH CBOHCTBaMH c lICIIOJib30BaHHeM He,n:oporttx MeCTHblX 

CblpbeBbIX MaTep11aJIOB 11 OTXOJJ:OB rrpOMbIIIIJieHHOCTl1. 

TeopeTttqecKa51 3HaqttMOCTh pa6oTbI 3aKmoqaeTC51 B orrpe,n:eneH11H ocHOBHhIX 

3aKOHOMepHOCTeH, CB513bIBaIOW:HX cpopM11posaH11e TeXHOJIOrttqecKHX, 

CTPYKTYPHO-MexaHttqecK11x 11 3KcrrnyaTau110HHhIX cso:H:cTB MeJIK03epH11CThIX 

6eTOHOB B ycJIOBl15IX cp11JibTpal(HOHHOro rrpeccosaHH51 c KOJI11qeCTBeHHbIM 

COCTaBOM lICXOJJ:HbIX CblpbeBblX CMece:H: ( co,n:ep)l(aHtte lI rpaHynoMeTpttqecKHM 

COCTaB l(eMeHTa, HHepTHbIX HaIIOJIHHTene:H: lI 3aIIOJIHHTene:H:, rrpoueHT 

JJ:HCrrepcHoro apMttpoBaH1151) 11 xapaKTepHCTHKaMl1 TBep,n:eIOll(lIX KOMII03HTOB Ha 

l(eMeHTHO-rrecqaHOM OCHOBe ( CTerreHb rtt,n:paTal(HlI, rrapaMeTpbI lIHTerpanbHOM lI 

,n:mpc):>epeH1(11aJibHOM rrop11CTOCT11), a TaK)l(e rrapaMeTPaMH TeXHOJIOr11qecKoro 

rrpouecca (BeJIHqHHa, CKOpOCTb 11 JJ:JIHTeJibHOCTb rrpHJIO)l(eHH51 rrpeccyIOll(ero 

,n:aBJieHH51). 

ITpaKTttqecKa51 3HaqttMOCTh pa6oTbI 3aKJIIOqaeTC51 B pacumpeHHH Cbipbeso:H: 

6a3bl rrpOH3BOJJ:CTBa KpOBeJibHblX lI o6JIH1(0B01IHblX lI3JJ:eJIHM Ha l(eMeHTHO

rrecqaHOM OCHOBe 3a cqeT lICIIOJib30BaHH51 HeKOHJJ:lII(lIOHHbIX MeJIKHX rreCKOB, 

OTCeBOB ,n:po6neHl151 113BeCTH5IKOB, Kap6oHaTHbIX OTXOJJ:OB XlIMHqecKOM 

rrpOMbIIIIJieHHOCTl1, pa3pa6oTKe COCTaBOB BbICOKOIIOJJ:Bl1)1(HbIX CMece:H: Ha OCHOBe 

MeCTHbIX CblpbeBbIX MaTep11anos JJ:JI51 rronyqeHl151 l(eMeHTHO-rrecqaHblX lI3JJ:eJIHM c 

BbICOKOM IIJIOTHOCTbIO, rrpoqHOCTbIO lI rna,n:KOM JIHI(eBOM IIOBepxHOCTbIO, 11 

pa3pa60TKe OJJ:HOCTaJJ:HMHOM HlI3K03HeproeMKOM TeXHOJIOrHH H3rOTOBJieHH51 

l(eMeHTHO-rrecqaHOM qepeIIHI(bI c pa3,n:eJibHO-IIOCJie,n:oBaTeJihHOM rro,n:aqe:H: B 

rrpecc-cpopMy CblpbeBOM CMeCH JJ:BYX pa3HbIX COCTaBoB: BbICOKOIIOJJ:BlI)l(HOM 

1(eMeHTHo-rrec11aHa5I CMeCH c TOHKOMOJIOTbIM MHHepaJibHblM HaIIOJIHHTeJieM lI 

cyrreprrnaCTHcpttKaTopoM JJ:JI51 cpopMttpoBaHH51 JIHI(eBOM l.JaCTH lI3JJ:eJIH51, lI 

JJ:HCrrepcHo-apMHpOBaHHOM IIJiaCTHcpHI(HpOBaHHOH 1(eMeHTHO-rrec11aHOH CMeCH c 
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TOHKOMOJIOTblM Ml'IHepanbHblM HaITOJIHHTeJieM ,Zl,J15l cpopMHpOBaHH5l OCTaJibHOro 

o6neMa H3,Zl,eJIH5l c ITOCJie,Zl,yIOI.IJ:HM <l_)HJibTpau:HOHHbIM ITpeccoBaHHeM H3,Zl,eJIHH. 

7. PeKoMeu,uau,uu no ucnOJih30Banuio pe3yJihTaTOB ,uuccepTau,uouuoii 

pa60Thl 

ITonyqeHHbie ITPH BbIIIOJIHeHHH ,Zl,HccepTaU:HOHHoif pa6oTbI pe3yJII>TaTbI 

HMeIOT 60JibI.IIOe TeopeTJiqecKoe 3HaqeHHe H ITpe,Zl,CTaBJI5IIOT npaKTJiqecKHH 

HHTepec ,Zl,Jl5l CTpOHTeJibHOH HH,Zl,YCTpHH. Pa3pa6oTaHHYIO aBTOpOM 

O,Zl,HOCTa,Zl,HHHYIO TeXHOJIOrHIO H3rOTOBJieHH5l u:eMeHTHO-ITecqaHOH qepeITHU:bI 

MeTO,Zl,OM qmnbTpau:HOHHOro ITpeccoBaHH5l c pa3,Zl,eJibHO-ITOCJie,Zl,OBaTeJibHOH 

ITO,Zl,aqeif B cpopMy CblpbeBOH CMeCH ,Zl,BYX pa3HbIX COCTaBOB, c yqeTOM HanJiqJI5l 

pa3pa6oTaHHoro KOMITJieKTa TeXH11qecKOH 11 TeXHOJIOr11qecKOH ,Zl,OKyMeHTau:1111, 

MO)l(HO peKOMeH)l,OBaTb K BHe,Zl,peHl1IO Ha ITpe,Zl,ITp115ITl15IX ITO ITp0113BO,Zl,CTBY 

cTpo11TeJibHbIX MaTep11anoB. HayqHbie 11 ITpaKT11qecKHe pe3yJII>TaTbI pa6oTbI MoryT 

6bITb peKOMeH)l,OBaHbl ,Zl,Jl5l 11CITOJib30BaHl15l B yqe6HOM ITpou:ecce ITPl1 o6yqeHl111 

CTy,Zl,eHTOB ITO HaITpaBJieHl1IO ITO,Zl,rOTOBKH 08.03.01 H 08.04.01 «CTp011TeJibCTBO». 

8. CTenenb 3aBeprneuuocTu u KaqecTBO 0<f>0pMJieuusi ,uuccepTau,uu 

ITo TeMe ,Zl,11ccepTau:1111 B OTKpbIToif ITeqaT11 oITy6n11KoBaHo 14 pa6oT, s TOM 

q11cne 4 cTaTbl1 B peu:eH311pyeMbIX 113,Zl,aHl15IX, peKoMeH,Zl,OBaHHbIX BAK P<l>, 

1 cTaTb5l B 113,Zl,aH1111, l1H,Zl,eKc11pyeMoM 6a3o:H: ,Zl,aHHbIX Scopus, ITonyqeHo 

CBH,Zl,eTeJibCTBO o rocy,Zl,apcTBeHHoif per11cTpau:1111 ITporpaMMbI ,Zl,JI5l 3BM. 

Pe3ynI>TaTbI pa6oTbI 6brn11 ,Zl,OJIO)l(eHbI aBTopoM Ha Me)l(,Zl,yHapo,Zl,HbIX, 

BCepocc11i1:cKl1X 11 per110HanbHbIX KOH<l_)epeHU:115IX. 

,[(11ccepTaU:l15I ITpe,Zl,CTaBJI5leT co6o:H: 3aBeprneHHYIO H ,Zl,OBe)l,eHHYIO ,Zl,0 

rrpaKTJiqecKOH arrpo6aU:HH HayqHO-llCCJie)l,OBaTeJibCKYIO pa6oTy, HarrpaBJieHHYIO 

Ha perneH11e aKTYMbHOH 3a)l,aq11 CTp011TeJibHOH OTpaCJill - pa3pa6oTKe 

KaqecTBeHHbIX 11 ,Zl,OJiroBeqHbIX KpOBeJibHbIX 11 o6Jil1U:OBOqHbIX 113,Zl,eJil1H Ha 

QeMeHTHOH OCHOBe c 11CITOJib30BaHl1eM MeCTHblX CblpbeBbIX MaTep11anoB. 

,I(11ccepTau:110HHa5l pa6oTa ITO cBoeMy co,Zl,ep)l(aH11IO rrocne.n;oBaTeJibHO pacKpbrnaeT 
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eyrn:HoeTh peIIIaeMoH: ITpo6neMhI. OcpopMnem-ie .n.11eeepTau;1111 eooTBeTeTByeT 

yeTaHOBJieHHhIM Tpe6oBaHM51M. ABTopecpepaT oTpa)KaeT eo.n.ep)KaHMe 

.n.11eeepTaQMM. 

9. 3aMe'-laHHH no AHccepTau.uu: 

1. He eTaB51 ITO)], eOMHeHMe TeopeTncieeKMe M 3KeITepMMeHTaJihHhie 

ITOJIO)KeHM51 aBTOpa 0 ITOBhIIIIeHHOH )l,OJirOBeqHoeTM ITOJiyqeHHOH MeTO)l,OM 

cpHJihTpau;110HHOro ITpeeeoBaHM51 u;eMeHTHO-ITeeqaHOH qepeITMU:bI, B ITpMHU:MITe Bee 

u;eMeHTHhie KOMIT03MThI BhieOKOH ITJIOTHOeTM (BO)l,OITOrJIOW:eHMe <5%) 

.n.oeTaTOqHO xopoIIIO eoITpOTMBJI51IOTe51 BHeIIIHMM B03)1,etteTBM51M, 0)1,HaKO, ITO 

HaIIIeMy MHeHMIO, )l,aHHhIH BhIBO)l, )KeJiaTeJihHO 6bIJIO 6bI ITO)l,TBep)l,MTh 

epaBHMTeJihHhIMM MeIThITaHM51MM ITOJiyqeHHhIX 113)1,eJIMH B KJIMMaT11qeeKOH KaMepe 

Ha pa3JilfqHhie BM)l,hl KJIMMaT11qeeKMX M aTMOecpepHhIX B03)1,etteTBMH (ITepeITa)l,hI 

TeMrrepaTyphI, BJia)KHOeTM, ynhTpacp11oneT0Boi1M3JiyqeHMe11 .n.p.). 

2. B eB513M e M3MeHeHM51MM KJIMMaTa (yBeJI11qeHMeM KOJIMqeeTBa 

He6naroITpM51THhIX ITPMPO.ll.HbIX 51BJieHMH) 3a ITOeJie.LJ;HMe ,n;ee51TMJieTM51 

3KerrnyaT11py10w:11ee51 paHee He 0.ll.HY eOTHIO JieT qepeITMqHbie KpOBJIM 

11eTop11qeeKMX 3)1,aHMH ITOJiyqaIOT 3Haq11TeJibHbie ITOBpe)K,n;eHM51 OT MMHYTHbIX 

y.n.apoB KPYITHoro rpa.n.a. AHan11311py51 Bee M3BeCTHhie TexHonor11qecK11e ITpou;ecchI 

ITO rrpOI13BO)l,CTBY qepeITMIJ;bI (KaK KepaM11qecKOH, TaK 11 u;eMeHTHO-ITecqaHoH:), 

MO)KHO ITpM3HaTh, qTo TOJihKO cpHJihTpau;110HHOe ITpeceoBaHMe IT03BOJI51eT 

ITOJiyqaTb 06na.n.mow:11e ITOBhIIIIeHHOH y.n.apoeTOHKOeThIO )l,MCITepcHO

apMHpOBaHHhie M3)1,eJIM51, 0)1,HaKO )l,aHHOH ITOJIO)KMTeJihHOH xapaKTepMCTMKe 

cpHJihTpITpeceoBaHHoH: qepeITMU:hI ( oHa, Ha Halli B3rJI51.ll., .n.a)Ke 6onee Ba)KHa, qeM 

BCe OCTaJihHhie) B pa6oTe He y.n.eneHO )l,OJI)KHOro BHMMaHM51. 

3. B pa6oTe r0Bop11Te5I o TeXHMK0-3KOHOM11qecK11x ITpe11Myrn:ecTBax 

TeXHOJIOrMM cpHJibTpau;110HHOro ITpeccoBaHM51 B ITpOM3BO)l,CTBe u;eMeHTHO

rrecqaHOH qepeITMU:hI ITO cpaBHeHMIO e Tpa.n.MU:MOHHOH KepaM11qecKOH, ITpe)K)l,e 

Beero B qaeTM eoKparn:eHM51 3Hepro3aTpaT. 0.n.HaKo .n.aHHhie ou;eHKM MO)KHO 

ITPHH51Th KaK opHeHTHpOBOqHbie, T.K. )l,JI51 6onee KOppeKTHOro TeXHMK0-
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3KOHOMifqecKoro pacqeTa Heo6XO,r:(HM TOLJHbIH xpOHOMeTpa)I( BCex OCHOBHbIX 

ITepe.n;enoB TexHonorwqecKoro ITpou:ecca ( 3aITOJIHeHHe cpopMbI, ITpeccoBaHHe, 

BbmpeccoBKa H .n;p.). 

4. I1MeeTC51 p51.I( OT,r:(eJibHbIX pe,n;aKU:HOHHbIX H CTHJIHCTW-IeCKHX 3aMeLJaHHH ITO 

TeKCTY aBTOpecpepaTa H ,r:(HCCepTaU:HH. 

C.n;enaHHbie 3aMeLJaHH51 He BJIH5IIOT Ha o6myIO ITOJIO)l(HTeJibHYIO ou:eHKY 

,r:(HCCepTaU:HH H HOC5IT peKOMeH,n;aTeJibHblH xapaKTep. I1poBe,n;eHHa51 

CttHHU:HHOH E.A. pa6oTa ITO.I(TBep)l(.n;aeT BbICOKYIO ITpocpeccwoHaJibHYIO 

ITO,n:rOTOBKY aBTOpa. 

10. CooTBeTCTBHe co,LJ,ep~aHHSI ,LJ,HccepTaQHH uayquoii cneu:uaJihHOCTH 

2.1.5 «CTpOHTeJihHhle MaTepnaJihl " H3,LJ,eJIHSI» 

~wccepTaU:HOHHa51 pa6oTa CttHHU:HHOH EKaTepHHbI AneKcaH,n;poBHbI 

«TeXHOJIOrH51 cpHJibTpau:HOHHOro ITpeccoBaHH51 B ITpOH3BO,r:(CTBe u:eMeHTHO

ITeCLJaHOH qepeITHU:bI ITOBbIIIIeHHOH ITPOLJHOCTH H ,r:(OJiroBeLJHOCTH», 

ITpe.n;cTaBJieHHa51 Ha COHCKaHHe yqeHOH CTeITeHH KaH,r:(H,r:(aTa TeXHHLJeCKHX HayK ITO 

CITeU:HaJibHOCTH 2.1.5 «CTpOHTeJibHbie MaTepHaJibl H H3,n;enmrn COOTBeTCTByeT 

cne,n;yIOIT(HM ITYHKTaM ITaCITOpTa CITeU:HaJibHOCTH 2.1.5. «CTpOHTeJibHbie 

MaTepHaJibl H H3,r:(eJIH51» B o6JiaCT51X HCCJie,r:(OBaHHH: 

1 - Pa3pa6oTKa H pa3BHTHe TeopeTHLJeCKHX H MeTo,n;onorwqecKwx ocHoB 

ITOJiyLJeHH51 CTpOHTeJibHblX MaTepHaJIOB HeopraHHLJeCKOH H opraHHLJeCKOH 

ITpHpO.I(bl c 3a,n;aHHbIM KOMITJieKCOM 3KCITJiyaTaU:HOHHbIX CBOHCTB, B TOM LJHCJie 

CITeU:HaJibHbIX H 3KOJIOrHLJeCKI1 LJHCTbIX. 

9 - Pa3pa6oTKa COCTaBOB I1 COBepIIIeHCTBOBaHHe TeXHOJIOrHH H3rOTOBJieHH51 

3cpcpeKTHBHbIX CTpOHTeJibHblX MaTepHaJIOB I1 H3,r:(eJIHH c HCITOJib30BaHHeM 

MeCTHOro Cblpb51 H OTXO,r:(OB ITPOMbIIIIJieHHOCTH, B TOM LJHCJie ITOBTOpHoro 

HCITOJib30BaHH51 MaTepHaJIOB OT pa360pKH 3,r:(aHHH I1 coopy)l(eHHH. 
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3aKJuoqeuue o cooTBeTCTBHH ,LJ,uccepTau.uu Tpe6oBaHUSIM BAK P<l> 

,[(YiccepTau:irnHHa51 pa6oTa CYIHYIQYIHOH EKaTepYIHbI AneKcaH.n;poBHbI 

«TeXHOJIOfII51 qmJibTpau;IIOHHOro rrpeccoBaHII51 B rrpOII3BO.D;CTBe u:eMeHTHO

rrecqaHOH qeperrIIU:bI IIOBbIIIIeHHOH rrpoqHOCTYI YI ,LJ,OJirOBeqHOCTYI», 

rrpe.n;cTaBJieHHa51 Ha COIICKaHIIe yqeHOH CTerreHYI KaH.n;YI,n;aTa TeXHIIqecKIIX HayK no 

crreU:IIaJibHOCTYI 2.1.5 «CTpmneJibHbie MaTepYiaJibl YI II3.n;eJIII51», rrpe.n;cTaBJI5IeT 

co6oi1: 3aBepIIIeHHOe HayqHoe IICCJie.n;oBaHIIe, B KOTOpoii YI3JIO)KeHbl HOBbie HayqHo 

o60CHOBaHHbie TeXHOJIOrIIqecKIIe pa3pa6oTKYI, HarrpaBJieHHbie Ha rronyqeHYie c 

YICIIOJlb30BaHYieM TeXHOJIOrYIII ~YIJibTpaU:IIOHHOro rrpeccoBaHII51 

BbICOKOKaqecTBeHHbIX KpoBeJibHbIX YI3LJ:eJIIIH Bbl CO KOH rrpoqHOCTII II 

.n;onroBeqHOCTII, 5IBJI5IIOW:IIeC51 aKTYaJibHblMII II IIMeIOw;IIe Ba)KHOe 3HaqeHIIe .D;JI51 

CTpOIITeJibHOro MaTepIIaJIOBe,n;eHII51 YI IIpOII3BO.D;CTBa CTpOIITeJibHblX II3.D;eJIIIM. 

Pe3yJinTaTbl pa60Tbl o6na.n;aIOT HayqHoH HOBII3HOM, TeopeTIIqecKOH II 

rrpaKTIIqecKoi1: u:eHHOCTbIO. HayqHbie rroJio)KeHII51, BbIBO.D;bI II peKoMeH.n;aU:IIII 

YIMeIOT cyw:ecTBeHHOe 3HaqeHYie LJ:JI51 pa3BIITII51 COOTBeTCTByIOW:eM OTpaCJIII HayKII 

( CTpOIITeJibHOe MaTepIIaJIOBe,n;eHIIe, TeXHOJIOfIIII rrpOII3BO.D;CTBa CTpOIITeJibHbIX 

MaTepYiaJIOB YI II3LJ:eJIIIH). ,[(YiccepTaU:YIOHHa51 pa6oTa IIOJIHOCTblO COOTBeTCTByeT 

KpYITepYI5IM, ycTaHOBJieHHbIM rr.9 «ITOJIO)KeHIIeM 0 rrpIICY)K.LJ;eHIIII yqeHblX 

cTerreHei1», yTBep)K.n;eHHbIM ITocTaHOBJieHIIeM ITpaBIITeJibCTBa PoccIIJ:icKoi1: 

<I>e.n;epaU:IIII OT 24 ceHT516p51 2013 r . .N2842, rrpe.D;'b5IBJI5IeMbIM K KaH,n;II.n;aTCKIIM 

.n;YiccepTaU:YI5IM, II KpYITepYI5IM, KOTOpnIM LJ:OJI)l(HbI OTBeqaTb .n;IIccepTaU:IIII Ha 

COYICKaHIIe yqeHOH CTerreHII ITop51,n;Ka rrpIICY)K.LJ;eHII51 yqeHbIX CTerreHeM B I1Hl1IIY 

(peIIIeHIIe YqeHoro COBeTa I1Hl1IIY, rrpoTOKOJI .N23 OT 25 H0516p51 2021 r.), a ee 

aBTop CYIHYIU:YIHa EKaTepYIHa AneKcatt.n;poBHa 3acJiy)KYIBaeT rrpYICY)KLJ:eHYI51 yqeHoi1: 

CTerreHYI KaH.n;II,n;aTa TeXHIIqecKIIX HayK ITO crreu:IIaJibHOCTII 2.1.5. «CTpOIITeJibHbie 

MaTepIIaJibl YI II3LJ:eJIYI51». 
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51, JloraHI·rna BaneHT11Ha ¥1BaHOBHa, .ri:a10 cornac11e Ha BKJI10qeH11e cB011x 

.ri:aHHbIX B .lJ:OKyMeHTbI, CB513aHHbie c 3aUJ:HTOH .ri:11ccepTa:u:1111, 11 11X .lJ:aJibHeiiwyIO 

o6pa60TKY 

,[(11ccepTa:U:l15I, aBTopecpepaT 11 OT3bIB Ha .ri:11ccepTa:u:1110 paCCMOTpeHbI 11 

o.ri:o6peHbI Ha pacw11peHHOM 3ace.ri:aH1111 Kacpe.ri:pbI yrrpaBrreH115I KaqecTBOM 11 

TexHorror1111 cTpo11TeJibHoro rrpo113BO.lJ:CTBa <I>fEOY BO «I1eH3eHcK11ii 

rocy.ri:apcTBeHHbIH yH11Bepc11TeT apx11TeKTypb1 11 cTpo11TeJibCTBa» (rrpoToKorr 

3ace.ri:aH115I Md 1 OT 11 11IOH51 2024 r). 

ITpe.ri:ce.ri:aTeJib pacumpeHHoro 

3ace.ri:aH115I Kacpe.ri:pbI « Y rrpaBrreH11e 

KaqecTBOM 11 TeXHOJIOrl151 

CTp011TeJibHOro rrp0113BO.lJ:CTBa» 

<I>fEOY BO «I1eH3eHCKl1H 

rocy .ri:apCTBeHHbIH yH11Bepc11TeT 

apx11TeKTYPbI 11 CTp011TeJibCTBa», 

.ri:oKTop TexH11qecK11x HayK, rrpocpeccop i/!/ JloraH11Ha BaneHTl1Ha HBaHOBHa 

(HayqHa51 crre:u:11anbHOCTb 05.23.05 11.06.2024 

«CTp011TeJibHbie 

113.lJ:eJil151») 

MaTep11aJibI 11 

<I>e.ri:epanbHoe rocy.ri:apcTBeHHoe 610.ri:)l(eTHoe o6pa3oBaTeJibHOe yqpe)l(.ri:eH11e 

Bbicrnero o6pa3o BaH115I «I1eH3eHCKl1H rocy .ri:apCTBeHHbIH yH11Bepc11TeT 

apx11TeKTYPbI 11 CTp011TeJibCTBa» 

A.ri:pec opraH113a:u:1111: 440028, Pocc11iicKa5I <I>e.ri:epa:u:115I, I1eH3eHcKa51 o6rracTb, r . 

I1eH3a, yrr11:u:a fepMaHa T11T0Ba, .ri:oM 28. <I>fEOY BO «I1eH3eHcK11ii yH11Bepc11TeT 

apx11TeKTYPbI 11 CTp011TeJibCTBa» 

Terr.: +7(412) 92-94-78 

A.ri:pec 3JieKTpOHHOH rroqTbI: office@pguas.ru 
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