
OT3hIB 

oqnu.J;HaJihHOro OIIIIOHeHTa .IJ:OKTOpa TeXHWJeCKHX ttayK, npo<l:>eccopa 

Co11oshesoii Ba.rreHTl1HhI .51KoBneBHhI Ha .n:11ccepTau;110HH)'IO pa6oTy 

lllyJIJJ.HKOBa KupuJIJia BJia)J.HMHpoeuqa Ha TeMy: «TH~eJILie 6eTOHhI, 

CTOHKHC K ll,HKJIHqecKHM 803)1,CHCTBHHM B cypOBbIX ycJIOBHHX 

3KCnJiyaTaU,HH», npe;::i:cTaBJieHH)'IO Ha COHCKaHHe yqeHOH CTeneHl1 KaH.IJ:H,D;aTa 

TeXHWieCKHX ttayK no cneu:11anhHOCTl1 05.23.05 - «CTPOHTeJihHbie MaTep11a.Jihl 

11 113.n;enmrn 

Ha OT3hIB 6hrnH npe;::i:cTaBJieHhI cne,l()'l0rn:11e MaTep11anh1: 

- TeKcT ;::i:HccepTau:110HHOH pa6oThI B o6oeMe 178 CTPaHHU:; 

- asTope<l:>epaT o6oeMoM 24 CTPaHHU:oI; 

Ha ocHosam111 113yqemrn rrpe,n:cTaBJieHHhIX MaTep11a.rron ycTaHoBJietto : 

1. AKryaJibHOCTh TCMhI JJ.HCcepTau,uouuou pa6oThI 

)].mi: per11ottoB cenepHoli CTPOl1TeJihHO-KJI11MaT11qecKoli 30HhI, B TOM 

YHCJie ;::i:11x paliottoB ApKTHKH, np11ttu;11n11a.rrottoe 3Haqett11e 11MeeT co3;::i:att11e 

6eTOHOB, 0611a;::i:a10rn:11x oco6hIMl1 ytt11Ka.JihHhIMl1 CBOHCTBa.Ml1, a, 11MeHHO, 

IIOBhillleHHOH CTOHKOCThlO 11 Ha;::i:e)l(HOCThlO np11 3KCIIJiyaTau;1111. 

O;::i:ttoli 113 cephe3HhIX rrpo611eM conpeMeHHOCTl1 ~IBAAeTcx co3.z:i:att11e 

6eTOHOB IIOBhillleHHOH ;::i:onroseqHQCTl1 rrp11 U:11KJil1qecKl1X B03.IJ:eHCTBHHX B 

cypoBhIX yc11oswgx 3KCIIJiyaTau:1111, qhx oco6eHHOCTh 3aKJIIOqaeTCX B 

c11e.n;y10rn:eM: 

- TeMrrepaTypa B03.n:yxa tta116onee xono.n;HhIX cyToK o6ecrreqeHHOCTbIO 

0,98 COCTaBJIXeT Ml1ttyC 63 ° C; 

- 803.IJ:eHCTBHe Ha HaChill.J:eHHhIH pacTBOpa.MH COJieH aHTH06ne;::i:eHHTeJieH 

HJIH MOpCKOH BO.IJ:OH 6eTOH rrepeMeHHOro 3aMopa)l(l1BaHl1X 11 OTTa11BaH11x; 

- rrepeMeHHoe ysna)l(Hemrn 11 Bo1cylll11BaH11e; 

- BhICOKHe .IJ:l1HaM11qecK11e Harpy3Kl1. 

-
RIH3f.H CKMil rocY,nAPCTBEHHWi 
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0)1.H.11.M .113 rryTeH IlOBbIIlleHIDI CTOHKOCTH H )1.0JifOBeqHOCTH 6eTOHHblX 

coopy)l(eHHH B TaKHX arpeCCHBHbIX ycJIOBIDIX 3KCIIJIYaTaI.J;HH, .HBJUieTC.H 

C03)1.aHHe H HCIIOJib30BaHHe BbICOKOrrpoqHoro 6eTOHa, o6na.n:arorn;ero 

ynyi-1weHHbIMl1 .n.ecpopMaTl1BHbIMH xapaKTepHCTHKaMH, IIOBbIIlleHHOH 

MOp030CTOHKOCTblO H Kopp03HOHHOH ycToi1q.11socTblO. 

PellleHHIO TaKOH 3a)J.aq.11 H IIOCB.HII.J;eHO .n.aHHOe HayqHoe HCCJie)J.OBaHHe, 

KOTOpa.a, 6e3ycJIOBHO, .HBJI.HeTC.H aKTYaJibHOH. 

2. )J,ocTOBepuocTh H HOBH3Ha uayqnhIX UOJIO~euuii, BhIBOAOB H 

peKoMeu.i:.au.uii s .i:.uccepTau,uouuoii pa6oTe 

)l,ocTOBepHOCTb pe3yJihTaTOB HCCJie,ll;OBaHHH B .n..11ccepTau;.11.11 

06ecrreq11BaeTC.H rrpHMeHeHHeM COBpeMeHHbIX H CTaH.n.apTHbIX MeTO,ll;HK 

rrpose.n.eHH.H HCCJie)J.OBaHHH, MaTeMaT.11qecKoro IIJiaHHpOBaHIDI 3KCrrepHMeHTa, 

pe3yJibTaTaMH CTaTHCTHqecKOH o6pa60TKH rroJiyqeHHblX .n.aHHblX H BHe.n.peHHeM 

B rrpOM bl llIJieHHOCTl1. 

KHp11IIJI BJia.n;.11M.11pos.11q B .n;aHHOM HayqHoM .11ccne.n;oBaHHH o6paTHJI 

BHHMaHHe Ha TO, qTo u;eMeHTCO.n;ep)l(aII.J;a.a CHCTeMa o6na.n.aeT BttyTPeHHHM 

noTeHI..I.11aJIOM HJIH 3HepreT.11qecKHM pe3epBOM, KOTOpbIH MO)l(HO H3BJieqb H 

paIJ.HOHaJibHO HCIIOJib30BaTh, eCJIH OKa3aTb Ha CHCTeMY 3cpcpeKTHBHOe 

XHMHqecKoe B03,ll;eHCTBHe, KOTopoe IIOBbICHT CTerreHb H rJiy6.11Hy rrpou;eccoB 

rH.n;paTau;.11.11, 0Ka3h1Ba.H IIOJIO)l(HTeJibHOe BJIIDIHHe Ha KaqecTBO C03,ll;aBaeMoro 

6eTOHa rrp.11 3KOHOMHOM HCIIOJib30BaHHH pecypcoB. 

3 KcrrepHMeHTaJibHO ycTaHOBJieHO H cpH3HKO-XHMHqecKHMH 

HCCJJe,ll;OBaHl1.HMH IIO,ll;TBep)l(,ll;eHo, qTo M.11KpOKpeMHe3eM, o6Jia.n.a.a IlOBbIIlleHHOH 

peaKI.J;HOHHOH aKTHBHOCTblO COBMeCTHO c IIOJIHKap6oKCHJiaTHbIM 

cyrreprrnacT.11cp.11KaTopoM, KpoMe aKTHBH3au;.11.11 rrpou;eccoB r.11.n.paTau;.11.11 .11 

uenettanpaanettttoro cpopMHpOBaHIDI CTPYKTYPbl 

HH.3KOOCHOBHbIMl1 r.11.n.poCHJIHKaTaMH KaJibI.J;IDI, 

ITOBbI IlleHH)'IO CTOHKOCTb H ,ll;OJirOBeqHQCTb. 

u;eMeHTHOfO 

06ecrreq.11BaeT 

KaMH.H 

6eToHy 
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K11pmrn Bna)l,11M11poB11q B Tipou;ecce 11ccne)l,0BaH11ii B1>rnB11n, qTo 

C03)l,amte 6eTOHa c BbICOKl1Ml1 TexH11qecKl1Ml1 xapaKTep11CTl1KaMl1 B03MO)l(H0 B 

HaCTOSIII.I.ee BpeMSI TOJibKO B pe3yJihTaTe 3Q:>Q:>eKTl1BHOfO 3HepreTWieCKOfO 

B03)l,eikTBl1X COBpeMeHHbIX KOMTIJieKCHblX )l,06aBOK, CTIOC06HbIX OKa3bIBaTb 

BJil1XHl1e Ha KOHKpeTHbie Ql11311KO-MexaH11qecK11e xapaKTep11CTl1Kl1 u;eMeHTHOro 

KaMlUI l1 6eTOHa. 

B )l,aHHOH HayqHOH pa6oTe TIOKa3aHO, qTo B OCHOBe C03)l,aHHX 

3cpcpeKTl1BHOro CTp011TeJihHOro MaTep11ana Jie)l(aT Xl1M11qecK11e Tipou;eCChl, 

06ecrre1111Ba10m11e coxpaHeH11e TIPl1 IJ;11KJil1qecKHX B03.[l,eHCTBHXX B u;eMeHTHOM 

KaMHe CJia6o3aKp11CTaJIJil130BaHHbIX Hl13KOOCHOBHbIX f11,ll,pOCl1Jil1KaTOB KaJibIJ;HX. 

3. CTeneuh o6ocuoeauuocTH uay'IHhIX noJio~euuii, BhIBOJJ.OB H 

peKOMeH,LJ.aQHH, H3JIO~eHHhlX B ,lJ.HCCepTaQHH 

B paccMaTp11BaeMoii )l,11ccepTau;110HHOH pa6oTe TipoaHan11311poBaH1>1 

)l,OCTl1)1(eH11x 11 TeopeT11qecK11e TIOJIO)l(eHHX OTeqecTBeHHhIX 11 3apy6e)l(HbIX 

l1CCJie)l,OBaTeJieH TIO C03)l,aHl1lO BbICOKOTipoqHoro 3QlQleKTl1BHoro 6eTOHa, 

OTJIMYaIOmerocx YHl1KaJibHbIMl1 CBOHCTBaMl1, a, HMeHHO, TIOBbIIIIeHHOH 

rrIIOTHOCThIO, rrpo11HOCT1>10, ycToliqHBOCThIO K TPeII.I.HHoo6pa3oBaHHIO, a TaK)l(e 

fIOBbIIIIeHHOH )l,OJirOBeqHOCTblO, ou;eHHBaeMOH TIOKa3aTeJUIMH 

BO)l,OHeTipOH11QaeMOCTl1, MOp030CTOHKOCTH 11 Kopp03HOHHOH CTOHKOCTH, 

KOTOpble M.3JIO)l(eHbl B 146 OTelfeCTBeHHblX HayqHhIX pa6oTax l1 62 3apy6e)l(HblX 

11CT04Hl1Kax. 

I1poaHaJil1311pOBaB o630pHYJO qacTb pa60TbI MO)l(HO C)l,eJiaTh BblBO)l,, qTo 

aBTOp xopOIIIO BJia)l,eeT COBpeMeHHblM COCTOXHl1eM HayqHhIX 11CCJie)l,OBaHl1H TIO 

peweHl1lO )l,aHHOH rrpo6JieMbl. 

B pa6oTe Tip11Be)l,eH 6on1>IIIoii 06'.beM Q:>11311Ko-x11M11qecKHx 11 QlH311Ko-

Mexatt1111ecK11x 11CCJie)l,OBaHl1H, pe3yJII>TaTbl KOTOpbIX TIO)l,TBep)l()l,aIOT 

6e3yCJIOBHOCTb Tipe,ll,CTaBJieHHbIX BblBO)l,OB TIO Teop1111 C03)l,aHHX 
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BbICOKonpotIHoro 6eToHa ynyq:rneHHoro KatieCTBa H nOBbillieHHOH 

.[l,OJirOBetIHOCTH. 

Pa6oTa K.B. lllyn.n.si:KoBa nocTpoeHa norHtIHO, rronyqeHHbie pe3ynhTaTbI 

11.MelOT o6ocHOBaHHOe nO.[l,TBep)l(.[i,eHHe ,n:aHHbIMH HaYtfHbIX 

3KCnep11MeHTaJibHbIX HCCJie,n:oBaHHH. 

4. 3uaqHMOCTb JJ.JUI uayKH H npaKTHKH BblBO,ll.OB H peKOMCH,ll.aIJ,HH 

,ll.HCcepTaIJ,HH 

3HatIHMOCTb .D:JI.SI HayKH H rrpaKTHKH pe3yJihTaTOB ,n:HccepTa:a;HOHHOH 

pa60Tbl 3aKJIIOtiaeTC.SI B orrpe.n;eneHHH Hayq:Ho-XHMHl:leCKHX OCH OB C03,n:aHIDI 

T.s!)f(eJioro 6eTOHa nOBbillieHHOH .n:onroBetIHOCTH peKOMeH.n:yeMoro K 

3 KCnJiyaTaIJ,HH B cypOBblX KJIHMaTHtieCKHX ycJIOBH.SIX. 

Pa3pa6oTaHHa.SI XHMHtieCKa.SI KOMn03H:U:IDI, COCTO.SI:c:u;a.SI H3 

f10JIH.Kap6oKCHJiaTHOro nOJIHMepa H MHKpoKpeMHe3eMa, o6ecnetIHJia C03,n:aHHe 

BhICOKonpoqHoro 6eToHa Knacca B60 Btb6,5 c MapKoli no Mopo30CTOHKOCTH 

F2500, no so.noHenpoHHIJ,aeMOCTH Wl6 H no HCTHpaeMOCTH Gl. 

3cpcpeKTHBHOCTb nonyq:eHHbIX TeXHHtieCKHX perneHHH B pe3yJihTaTe 

rrpoBe,n:eHHbIX Hayq:HblX HCCJie,n:oBaHHH no,n:TBep)l(.D:eHa BhlnycKOM onbITHO­

npOMblllIJieHHbIX napTHH T.SI)l(eJioro 6eToHa KJiacca B60, KOTOpbIH 

peKOMeH.[l,OBaH K HCnOJib30BaHHIO B KatieCTBe .n:opO)l(HbIX IIOKpbITHH, B TOM 

q11cJie 11 B rrpo6neMHhIX per110Hax, HanpHMep B ApKTHtieCKOH 30He. 

5. 3aMeqaHHH no ,lJ.HCcepTaIJ,HOHHOH pa6oTe 

ITpH rroJIO)l(HTeJihHOH ou.eHKe ,n:HccepTaI:.J:HOHHOH pa6oThI B :u;enoM, 

OTMeqa.SI BbICOKHH Hayq:HhIH ypoBeHb, BhICOKYIO CTeneHb o60CHOBaHHOCTH 

HayqHbIX IlOJIO)l(eHHH, BhIBO.D:OB H peKOMeH,n:a:a;HH, HMeeTC.SI HeCKOJlhKO 

JaMeqaHHii. 

1. B MaTepHane .n;11ccepTa:a;HH pa3,n:en 4.2 YKa3aHo, tITO npotIHOCTh Ha 

paCT.SI)l(eHHe rrpH H3r116e MO,n:mpH:a;HpoBaHHOfO 6eTOHa, pa3pa6oTaHHOH 

4 



K0Mno311u.1111 cocTaBIDieT Rtb = 8,4 Mila, rrpoqHOCTb Ha oceBoe pacnnKeHHe Rt= 

4,5 Mila, qTo IIO.lJ:TBep)l()l,aeTCX 11 B aBTope<l_>epaTe Ha C'Ip.6, HO B AKTe 

000 «YparrHl1I1CTpoM» YKa3aHo, qTo 6eTOH KJiacca B60 HMeeT rrpoqHoCTh Ha 

pacnn1<ett11e rrp11 113r:116e, cooTBeTCTBYJOI.IJYIO KJiaccy Btb = 8,4 H rrpoqHOCTh Ha 

ocesoe pacn1.)l(eH11e cooTBeTcTsyeT Knaccy Bt = 4,5. EcnH 3TO HeToqHOCTh, TO 

Ha,z:i;o OTKoppeKT11pOBaTb. 

2. EeTOHHax cMecb .z:i;nx 6eTOHOB MapKH rro Mopo3ocTo:H:1<ocTH F2 100 H 

Bblllle B COOTBeTCTBl1H C rOCT 26633-2015 II. 4.4.3 peKOMeH.z:i:yeTCX 

113roTaBJIHBaTh c o6neMOM BOBJieqeHHoro Bo3,zzyxa He MeHee 4.0 %. B 

pa3pa6oTaHHOM COCTaBe 6eTOHa co.z:i;ep)KaHHe BOBJieqeHHOfO B03.z:i;yxa 

COCTaBJIXeT 2,0 %, qTo MeHbllle Tpe6yeMoro B HaI.J.HOHaJibHOM CTaH,z:i;apTe. 

3. PaJ,z:i;en 4.1, Ta6nwu.a 20, rroKaJaHo, qTo Ko3<l_>qmu.weHT Bapwau.ww c 

yJiy"Ywett11eM csoi1cTB 6eToHa paBHOMepHo YMeHhlllaeTcx H ,n;ocTHraeT 

cpe.LJ,Hero 3HaqeHHX paBHOfO 2,0 %, HaBepHoe, K03<l_>qmu.weHT BapHaI.J.HH B 

60JihWei1 CTerreHH o6ycJIOBJieH TeXHOJIOrHeH H3fOTOBJieHHX 6eTOHa, a He 

<l_>aKT11qeCKHM 3HaqeHH.eM rrpoqHOCTH. 

4. ITo MOeMy MHeHHIO, B .LJ,11ccepTaI.J.HH rrpe.LJ,cTaBJieHo IIOBhillleHHoe 

KOJIHqecTBO peHTreHorpaMM, KOTOpbie MO)KHO 6bIJIO 6bI rrpOCTO OIIHCaTb H 

pe3yJihTaTbl 0606ll1HTb. 

I1p11Be,z:i;eHHbie Bblllle 3aMeqamrn He BJIHXIOT Ha OCHOBHbie HayqHI>Ie 

.LJ,OCTH)l(eH11x 11 He CHH)KaIOT u.eHHOCTH rrpe,n;cTaBJieHHOH pa6oThI. B u;enoM 

pa6oTa BblIIOJIHeHa Ha BbICOKOM rrpo<l_>ecc110HaJibHOM ypOBHe H xopOIIIO 

o<l_>opMneHa. 

6. BMBO.IJ.hI H peKoMeu.11.a~uu 

B 11,eJIOM, ,z:i;HccepTaI.1,HOHHax pa6oTa XBJISieTcSI 3aKottqeHHOH HayqHo-

11ccrre.z:i;osaTerrhcKoi1 pa6oTOH, B KOTopo:H: Ha OCHOBe BblIIOJIHeHHbIX aBTOpOM 

0606ll1eH11H, TeopeTwqecKHX, pacqeTHblX H 3KCIIepHMeHTaJibHbIX HCCJie,z:i;oBaHHH 

peweHa Ba)l(HaSI H aKTYaJII>Hax HayqHax 3a.z:i;aqa - orrpe,n;eneHa H pa3pa6oTaHa 
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HOB85l Xl1MJ.P·IeCKa5l KOMn0311U:ml 11 TeXHOJIOrJUI C03)l;aHJUI BbICOKOnpoqttoro 

T5DKeJJoro 6eTOHa, peKOMett.n;yeMoro K 3KCnJiyaTau:1111 B cypOBbIX 

KJI Y1Man1YeCKI1X ycJIOBI151X. 

Ilp11Be.n;eHHb1e B .n;11ccepTau:1111 pe3yJihTaTbI 11MeIOT cy:w:ecTBeHHoe 

TeopeTwiecKoe 11 rrpaKT11qecKoe 3Haqett11e. 

MaTep11anh1 .n;11ccepTau:1111 ony6n11KoBaHhI B 22 neqaTHhIX pa6oTax, B TOM 

4l1CJie 6 pa6oT orry61111KOBaHbl B 113,n;aHJUIX, BXO)l;51:W:11X B nepeqeHb Be.n;y:w:11x 

peu,ett311pyeMbIX ttayqtthIX )l(ypttanoB, yTBep)l(.n;eHHhIX BAK P<l>, 7 pa6oT 

orry6m1KOBaHhl B 113)l;aHl151X, BXO)l;51:W:11X B Me)l(.n;yttapo.n;Hhie 6a3bl .n;aHHblX 11 

c11cTeMbI u1-1T11posattm1. Scopus. 

AsTopecpepaT .n;ocTaToqHo nontto pacKphIBaeT co.n;ep)l(att11e .n;11ccepTau:1111. 

7. 3aKJllOtteuue 0 COOTBeTCTBHH ,ll;HCcepTaI.J,HH KpHTepHHM, 

ycTauosJJeHHhlM IloJJo~euueM o npucy~euuu ytteHhIX cTeneueii 

Bh1we1nno)l(eHHhIH MaTep11an .n;aeT octtoBaHHe cq11TaTh, qTo 

.u11ccepTau,110HHa5l pa6oTa lllyn,n;HKOBa K11p11nna Bna,n;HMHpoB11qa no 

co.n;ep)l(aHl·UO, cpopMe, aKTYaJihHOCTH, IIOJIHOTe IIOCTaBJieHHbIX H perneHHhIX 

3a.n;aY, COBOKYIIHOCTI1 HOBhIX HayqHhIX pe3yJihTaTOB, B )l;OCTaToqHQH CTeneHH 

apryMeHT11pOBaHHhIX, OTBeqaeT rpe6oBaHl151M no n.9 «IlOJIO)l(eHHe 0 rrop51,n;Ke 

np11cy)l(.n;eHJU1 yqeHhIX cTeneHeii», yTBep)l(.n;eHHoro TiocTaHOBJieHHeM 

I1pas11TeJihCTBa P<l> OT 24.09.2013 r. NQ 842, npe,n;MIBJI51eMhIM BAK K 

KaH.n;11.n;aTCKI1M .n;11ccepTau:115IM. 

,II,11ccepTau:m1. cooTBeTCTByeT cpopMyne 11 o6nacT51M 11ccne.n;oBaHJU1 

ttayYttoi1. crreu,HaJihHOCTI1 05.23.05 - CTpo11TeJihHhie MaTepHaJihI H 113.n;en:IDI. 

3a pewett11e 3a,n;ay:11 no C03)l;aHHIO BhICOKOrrpoqHoro H 3cpcpeKTHBHOro 

T5DKe11oro 6eTOHa, CTOHKOro K U:I1KJI11qecKl1M B03)l;eHCTBJUIM B cypOBbIX 

ycnoB115lx 3KcrrnyaTau:1111, 11MeIO:w;eii Ba)l(HOe 3HaqeH11e B 06nacT11 

coBpeMeHHoro MaTep11aJI0Be,n;eHJU1 lllyn.n;xKoB K11p11nn Bna.n;11M11poB11q 
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3acny:11<1rnaeT rrp11cy)l(.D,eHIDI eMy yqeHOH CTeIIeHl1 KaH.n,11.n,aTa TeXH11qecKl1X HayK 

no cneu1rnJihHOCT11 05 .23.05 - Crpo11TeJI0Hoie MaTep11ano111113,n:eJIIDI. 

Oqnm,H.aJihHhlH orrrroHeHT, 

,lJ,oKTOp TeXHJ1lieCKl1X HayK no crreIJ,11aJihHOCTl1 05 .23 .05 -

CTpOH.TeJioHoie MaTep11ano1 11 113.n,enm1, 

11pocpeccop, H.. o. 3ase.n,y10rn.ero Kacpe.n,po.H: 
&/ 

CoJIOBbeBa 

«I1tt:11<eHepHIDI Xl1M11.sI l1 ecTeCTB03HaHHe» BaJienTnna .RKoBJieBna 

<t>e.n,epanottoe rocy.n,apcTseHttoe 610.n,)l(eTHoe o6pa3oBaTeJioHoe yqpe)l()l,eH11e 

Bb1cwero 06pa30BaH11.si: «I1eTep6yprcK11ii rocy.n,apcTBeHHhIH ytt11Bepc11TeT nyTeii 

coo6rn.eHH..si: I1MrrepaTopa AneKcatt.n:pa l» 

190031, CaHKT-f1eTep6ypr, MocK0BcK11ii rrp., 9 

Ten.: +7 (812) 310-17-25, +7 (812) 457-86-44 

E-mail: him@pgups.ru 

f10.n,m1Cb ocp 11u,11anbH o ro OIIIIOHeHTa 11.0. 3aBe.D,yIOIIJ,ero Kacpe.n,po1 

«l1m1<ettepHIDI X11MIDI 11 ecTeCTB03HaH11e» <t>rBOY BO ITrYITC, .n,oKTopa 

Texm:11-1ecK11x HayK, rrpocpeccopa ConosoeBoii BaneHTl1HhI 5IKoBJieBHhI 3aBep.sIIO 
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