
OT3hIB 

11.a t:lBmoperjJepam i>uccepmal{UU Ani>pee6a H11bu <l>ei>opo6u11a 11.a me.My: 
«Hai>e31CHOCmb J1Cene106emo11.11.blX nOOKpllH06blX 6a.noK npu KOpp03UU apMamypHblX 

KanamoB», np.eocmaB11e11.11.ou 11.a coucKanue y11e11.ou cmenenu Kani>uoama 
mexHU'leCKUX 11.ayK no cnel{Ua.nbHOCmU 

2.1.1 - Cmpoume.nbHble KoncmpyKl{UU, 1oa11.ua u coopy31CeHuR 

A«mya.nbnocmb ucCJ1eoo6a11.uR. 11po6rreMa o6ecnetiemui Ha,n:e)l(HOCTH 
)l(eJie306eTOHHhlX KOHCTpYKIJ;HH, 3KcnrryaTHpyeMbIX B ycrrOBM.sIX arpeCCHBHbIX cpe.n: H 
.LJ:HHaMMtiecKMX Harpy3oK, HMeeT 6orrI>moe npaKTlll!ecKoe 3HatieHHe. Oco6eHHo 3TO 
KacaeTCH )l(eJie3o6eTOHHbIX no.n:KpaHOBbIX 6arroK, r.n:e COtieTaHHe KOpp03HOHHoro 
nospe)l(,n:eHMH KaHaTOB H MHOrOUMKJIOBbIX Harpy)l(eHHH H3YtieHO He.n:ocTaTOl!HO. 
Cym:ecTBYJOI.IUle HOpMaTIIBHbie MeTO.LJ:l>I OpHeHTHpOBaHbI Ha CTep)J<HeByro apMarypy H He 
)'lllIThlBaIOT cneumpMKy nepepacnpe.n:erreHMH ycHrrllii B KaHaTa~, l!TO MO)l(eT npMBO.LJ:MTb 
K He,n:ooueHKe pHCKOB. ,l(HccepTaUM.sI AH,npeesa 11. <I>. HanpasrreHa Ha socnonHeHHe 3Toro 
rrpo6eJia, qTo no,n:TBep)l(.LJ:aeT ee aKzyaJibHOCT.b. 

Oc1w611.b1e pe1y11bmamb1 ucCJ1e006a11.ua. Ha ocHose aHaJIH3a asTope<l_>epaTa 
MOryT 6DITb BI>I,n:erreHLI crre.n:yrom:He KJTIOtieBI>Ie HaYtIHDie H npaKTHtiecKMe pe3yJII>TaTOI: 
l .B OTJllll!He OT Tpa.LJ:HUHOHHbIX .n:eTepMIDrnpOBaHHbIX no.n:xo.n:os .LJ:JIH CTep)l(HeBOH 
apMaryp.01, rrpe,n:JIO)l(eHa Mo,n:eJib, YtIHTbIBaIOI.IJ;aH JIOKaJIH3aUMIO KOpp03HOHHbIX 
nop~eHHii no oT,n:eJI.DHbIM nposorroKaM. PaccMoTpeHbI TpH cueHapMH 
npocTpaHCTBeHHOH KOppeJIHU.HH nospe)l(.n:emrn (noJIHOCTblO 3aBHCHMbIH, qacTHtIHO 
KOpperrHpOBaHH.blli, He3aBHCHMbIH), .LJ:JIH Ka)l(.LJ:oro norryqeHbI aHaJIMTlll!eCKMe B.bipa)l(eHM.sI 
HH,n:eKca Ha,n:e)l(HOCTM KaHaTa /]sys. 
2.Y CTaHOBJieHa 3aBHCHMOCTb noTep.o npe,n:HanpH)l(eHM.sI OT BpeMeHH 3KCnrryaTaI..lHll tiepe3 
OCTaTOl!HYJO IIJiom:a.LJ:L cetieHMH KaHaTa (<l>OPMYJIDI (11)-(13)). Ilpe,n:JIO)l(eHO YtIMT.bIBaTb 
He TOJI.bKO JiliHeifHoe yMeHDmeHHe nrrom:a.n:H, HO H ycKOPHIOI.IUIH 3<l_><l_>eKT IIpH BbICOKHX 
ypOBIDIX nospe)l(.LJ:eHM.sI (KBa,n:paT.lfllHaH COCTaBJIHIOI.IJ;aH, napaMeTp y). 11oKa3aHO, l!TO 
IITHOpHpOBaHHe nepepacnpe.n:erreHM.sI ycHJIMii Me)l(.LJ:)' rrpOBOJIOKaMH npHBO.L(HT K 
3aHll)l(eHHIO IlOTepb .n:o 30% .LJ:JIH 20%-HOH KOpp03MH. 
3.BnepBI>Ie pa3pa6oTaH arrropITTM, o6ne,n:MHHIOI.IJ;Hii: (a) Mo,n:err.o HHHI..lHaI..lllH ~oppo3HH 
Ha OCHOBe .LJ:M<l><l>Y3MH XJIOPH.LJ:OB, (6) BepOHTHOCTHOe onHCaHHe l!llCJia nospe)l(,n:eHH.bIX 
KaHaTOB (pacnpe.n:erreHHe Beii6yrrrra), (s) oueHKY HH,n:eKca Ha,n:e)l(HOCTH 6arrKM no .LJ:BYM 
rpynrraM rrpe,n:eJI.bH.bIX COCTOHHHH. B.omorrHeH napaMeTplll!eCKMH aHaJIM3, noKa3aHO, lJTO 
npH Kopp03llli TpeX KaHaTOB (20% nop~eHM.sI) Ha,n:e)l(HOCTb CTaHOBHTCH 
Heo6ecneIJeHHoli ~e 11epe3 15 JieT 3KcnrryaTau;MH, Tor.n:a KaK npH nospe)l(.n:emu-1 o,n:Horo 
KaHaTa 3arrac npoIJHOCTM coxpaHHeTCH Ha 50-JieTHeM ropH30HTe. 
4.Ha OIThITHhlX 6arrKax (ceqeHHe lOOx 150 MM, .LJ:JiliHa 1200 MM) c ycKopeHHOH 
KOpp03Meli B 7% paCTBOpe NaCl no,n:TBep)l(.LJ:eHo: 1) Cllli)l(eHHe IIpOtIHOCTH KaHaTOB Ha 
27-40% npH uenesoii Koppo3HH 20%; 2) yMeHDmeHHe Hecym:eii cnoco6HocTH 6arroK Ha 
24-43%; 3) M3MeHeHHe xapaKTepa pa3pymeHMH c nrracTHIJHoro Ha xpyruatii rrpH 
Koppo3MH 30% (Harpy3Ka pa3pymeHMH CHH)l(eHa Ha 42%, nepBI>Ie TpeI.IJ.liHbI rrpH 0,16 
Mult). 

Cxo,n:HMOCTL pe3yn.0TaTOB trncrreHHoro Mo,n:errMpoBaHMH B ANSYS c 
3KCnepHMeHTaMH COCTaBHJia 85,5-89,5%, l!TO no,n:TBep)l(,n:aeT a,n:eKBaTHOCT.b 
pa3pa6oTaHHbIX MO,n:erreii. 



3a.Mel/.aHUR u npeOJlO:JlceHUJl. 
1. B <PopM)'Jiax (1) H (2) HCIIOJII>3yeTC.sI IIJIOTHOCTb TOKa Kopp03HH icom HO He 

YKa3aHO, KaK OHa orrpeAeJUieTC.sI AJI.sI KaHaTa B peaJibHbIX ycJIOBH.sIX. }fa aBTOpe$epaTa He 

5ICHO, rrpHHHManaC:t. JIH . icorr IIOCTO.sIHHOM HJIH 3aBHC5Irn;eli OT BpeMeHH H CTerreHH 

IIOBpe)l(AeHIDI. .. 

2. IlpeAJ!O)l(eHIDI rro pa3BHTHIO TeMI>I, YKa3aHHI>Ie aBTopoM (yqeT rron3yqecTH, 

ycaAKH, KOpp03HH C)l(aTOM 30Hbl), .sIBJI.sIIOTC5I JIOrwIHbIMH H rrepcrreKTHBHbIMH. 

)l(enaTeJibHO TaK)l(e pacrrpOC"IpaHHTb MeTOAHKY Ha KaHaTbI c pa3HOM CTerreHblO 

HatiaJibHOfO HaT.sJ:)l(eHIDI H Ha ycJIQBIDI 3HaKorrepeMeHHbIX Harpy30K. 

0TMetieHHI>Ie 3aMellaHIDI H rrpe.l(JIO)l(eHIDI He CHH)l(aIOT o6meli HaycIHOM H 

rrpaKT11qeCKOM u;eHHOCTl1 pa60Tbl. 

3a1<J110'lenue. ,21.liccepTau;HoHHa.si: pa6oTa AH.l(peeBa I1JII>H <I>e.n;opoBHTia 

rrpe.l(CTaBJI.sieT co6oli 3aBepmeHHOe HaylIHO-KBaJIH$HKau;HOHHOe HCCJie,D;OBaHHe, B 

KOTOpOM Ha OCHOBe opHrHHaJibHbIX Bep05ITHOCTHbIX MO.l(eJieli, 3KCIIepHMeHTaJibHbIX 

.n;aHHbIX H qHcJieHHoro Mo,n;enlipoaaHH.sI pemeHa aKTYaJII>HaH 3a.n;alla ou;eHKH Ha.n;e)l(HOCTH 

rrpe,n;BapHTeJibHO HaIIp.H)l(eHHbIX )l(eJie3o6eTOHHbIX IIO,ll;KpaHOBbIX 6anoK c yqeTOM 

Kopp03HOHHOM .n;erpa.n;au;HH MHOrorrpOBOJIOTIHbIX KaHaTOB H UHKJIHlleCKoro Harpy)l(eHHH. 

IlonyqeHHI>Ie pe3yJibTaTbI COOTBeTCTByIOT rracrropzy cneu;HaJibHOCTH 2.1.1 (n. 3 ), 
ony6nHKOBaHbI B 7 pa6oTax, H3 HHX 4 B peu;eH3HpyeMbIX )l(ypHanax BAK, 

arrpo6HpOBaHbI Ha Me)l(.l(yHapo,ll;HbIX KOH$epeHUIDIX. 

CTiliTaIO, TITO ,n;HccepTaUH.sI AH,n;peeBa l1Jibli <I>e.n;opomr11a y.n;oBJieTBOp.HeT 

"Ipe6oBaHH5IM IIII. 9-14 <illOJIO)l(eHIDI 0 rrpHcy)l(,n;eHHH yqeHbIX CTerreHeM» 

(IlocTaHOBJieHHe IlpaBHTeJII>CTBa P<I> N2 842), npe,n;b.sIBJI.sieMI>rM K KaH.l(HAaTCKHM 

,ll;HCCepTall;IDIM, a ee aBTOp 3aCJIY)l(HBaeT npHCY)l(,D;eHIDI yqeHOM CTeneHH KaH,ll;H,ll;aTa 

TexuuqecKHX uayK no cneu;HaJII>HOCTH 2.1.1 - C"IpOHTeJII>HI>Ie KOHCTPYKu;HH, 3.l(aHIDI H 

coopy)l(eHH.sJ:. 

HacTOIDUHM .l(aIO cornacHe Ha aBTOMaTH3HpoBaHHyIO o6pa6oTKY MOHX nepcoHaJII>HI>IX 

.l(aHHbIX B ,ll;OKyMeHTax, CB5!3aHHbIX c pa6oTOM AHCCepTau; oro COBeTa. 

CeJI.sieB Bna.l(HMHp IlaBJIOBHll, 

aKa.n;eMHK P AACH, .n;oKTop TeXHHlleCKHX HayK 

(HayqHa.si: cneu;HaJII>HOCTI> 05.23.01 (2.1.1)- C"IpoHT JII>HI>Ie KOHCTPY mr, 3.n;aHID1 H 

coopy)l(eHIDI ), 

npo$., 3aBeAyIOrn;HH Ka<Pe.n;poli CTPOHTeJibHbIX KOHCTPyKu;HH 

<I>rEOY BO «MI'Y HM. H.Il. OrapeBa» 



B 

H a.BT Hccer H Auopeena H11bu </Jeoopoau'la 

«HaOi!JICUOCmb JIC e o6emollllbtX llOOKJJQH06bLX 6allOK 

npu Koppo uu ap.Mamyp11 b1X xauamon ~, 

rrp CTa neHH ii Ha COMCKaHH y4eH H CTeneHH KaH .H,D.aTa reXHHqecK.11X HayK 

n IT U.HaJlbH c H 2. 1.1 - Tp IITeJlbHble KOHCTJJYKUH.H ,D.aHWI J1 coopy)l(eHHH 

nee PTal.\HOHHaH pa6oTa AH.n.peeea l1JibH <l>e.n.opos11qa rrocBjlfUeHa 

aKTyanbHOH rrpo6neMe - p a3pa6oTKe MeTo.n.a oueHKH Ha,n:e)l(HOCTii )l(eJie3o6eTOHHhIX 

ITOJl,KpaHOBblX 6anoK c rrpeJJ,BapHTeJlbHO HafTpjlJKeHHblMH apMatypHbTMH KaHaTaMll B 

ycnoBIDIX Koppo3HOHHoro noepe)l()J:eHHj{ H u1u<.rr11tiecKHX ,lUf HaMHqecKBX 

B03Jl,eHCTBHH. IlOAKpaHOBhie 6a.JTKH OTHOCKTCK K OTBeTCTBeHHblM HecyIUHM 

KOHCTp)'KU.lUiM npOMhllllJieHHbIX 3)1,aHHH, 3KcmiyarnpyeMhlX B arpeCCHBHbIX cpep;ax, 

rrpH 3TOM cymecrnyiorn;He MeTOL(bl ou.eHKR KOpp03HOHHOrO nospe)l()J;eHHH, 

pa3pa60TaHHb1e ,D.JIK cTep)l(Heeoli apMatypb1, He ytJHThIBaJOT crrewup:mcy 

MHOrOnpOBOJIO'llfhlX KaHaTOB. 3To orrpe,D.eJlj{eT aKtyaJihHOCTb TeMbI H ee HaYlJHO­

rrpaKTHtieCK}'IO 3H8'1fHMOCTb. 

Ilo Pe3YJlbTaTaM rrpone.n.eHHOro HCCJie,D.OBamrn COHCKaTeJieM pa3pa6oTaH MeTO)l 

pac11eTa HaJle)KHOCTH, o6'be,D.HIDl10Il{HH sepO.KTHOCTHYIO MO,D.eJlh Kopp03HOHHOH 

AerpanauHlf ceMKIIposorroqHhIX KaHaTos Kl400 H y11eT U.HKJlHqecKHX Harpy3oK. 

Tipe)lJIO)l(eHHbIB MeTO)J, BepmpHU.RpOBaH 3KCrrepHMeHTaJibHbIMH HCCJie,D.OBaHIDlMlf 

H3rH6aeMhlX )l(eJie3o6eTOHHbIX 6anoK npH ypoBIDIX KOpp03HH 20% H 30% li 

1111cJieHIThIM Mo,D.errHposaHHeM e rrporpaMMHOM KOMrrrreKce ANSYS co cxo,UHMOCT.DIO 

85,5-89,5%. 

,[{OCTOBepHOCTb IIOJlytleHHbIX pe3yJlhtaTOB o6ecnetJHBaeTCK npHMeHeHHeM 

arrpo6HpOBaHHblX MeTO)lOB reopHH Ha,n:e)l(HOCTH H reopHH )KeJie306eToHa, 

liCIIOJlh30BaHHeM rrosepeHHOro HCilbITaTeJlbHOro o6opy.llOBaHH.K H 

y.n:osJieTBOp1neJibHOH CXO,D.HMOCTblO pac11eTHbIX H 3KcnepHMeHTaJibHbIX ,D.aHHblX 

(pacxo)K,D.eHHe He npeBbllllaer 13, 7% ). 

HayqHrui HOBH3Ha pa6oThI 3aKJIIOllaetcK B pa3pa6orKe MeTO.lla ou.eHKH 

Hane)KHOCTH IlO,D.KpaHOBOH 6aJIKH npH COBMeCTHOM ,D.eHCTBHH Kopp03HH H 

I.(lfKJIHlleCKHX Harpy30K, MO,D.eJIH pacrrpocrpaHeHH.K Kopp03HOHHOfO nospe)K,D.eHH.K 

npOBOJIOK B KaHaTaX, MeTO)J,HKlf ou:eHKH norepb npe,D.HanpK)l(eHH.K H BepoKTHOCTHOH 

oueHKH OCTaTO'lJHOro pecypca 6anoK npH pa3mfqHblX ypoBHKX IlOp&)KeHIDI KaHaTOB. 

CToIIT oTMeTHTh npaKTHllecey10 3HaqHMoCTh pa6oThI: pa3pa6otaHHhle 

MeTO)J,RKH npHMeHHMl>I npH rrosepolJHDIX paclleTax 3KCITJiyaTHpyeMblX IlO,llKpaHOBblX 

6anoK, npH cpopMHposaHlUI Tpe6oBaHHH K nepHO)J,lfllHOCTH Texm1qecKoro 

MOIDITOpHHra H rrpH pa3pa6oTKe MeporrpHHTKH no yc1rneHHI() KOHCTpyK.u;HH. 
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B x xapaKTep H He cmfiKaJO'T n I H j{ JIHC't<)'CCH Hllbl11 

OU HK)' ttCCCpTau,H HHOH pa6 I. 

a H aruurn np Be)leHHoro attamoa aeropecpepa a MO)f(HO c.uena'fI> BbIBO)l 

trro .zmccepTaUHOHHaJI pa6orn AH.npeeea .J1IlhH Cl>e.uopoaa'ia «Ha.ne)f(}{OCT.b 

)Ke e3o6eTOHHbIX no.z:o<paHOBb1X 6anoK npH KOpp03KH apMazypHbIX KattaTOB» HBJIJleTCJI 

ax HlleHHOH HaytrnO-KBaJIHcpHKaUHOHHOH pa60TOH, B KOTOpo.H co,qep)f{HTCH pemeHHe 

a,naY..H H:Me10meH 3Ha'ieHHe J]JUl pa3BHTIDI CTpOHTellhHOH orpacllif, BbillOnHeHa Ha 

aKT)'aJI.bHYlO Te.M. , o6na,naeT HaylfHOH HOBH3HOH, co.uep)KHT reoperuqecK)'JO .H 

npaxn1qeCK)'IO 3HaqHM.QCTb, COOTBeTCTByeT HayimoH: cnel..(}fa.JlbHOCTil 2.1. l 
«CrpmlTeJI.bHble KOHCTJJYKUH.H, 3,UaH.IDI H coopy)KeHIDl» H OTBeqaeT r<pHTepWIM 

ycTattosneHHbIM. Tiono)l(eJrneM o np11:cy)l(.LJ.emrn r1enhIX cTenettdi: n.n. 9-14 
(TiocrattosneHHe TipaaHTeJI.bCTBa P<l> N2 842 oT 24.09.2013 r.), a ee aarop AH.Upeea 
11JI&SI <l>e.nopOBffq 33C.11p1meaeT npucy~eHHH y'leHOH creneHH K3HJlHJl3T3 

TCXHHCJCCKHX uayK no CDCUH3JlbHOCTH 2.1.1 - «CTpOHTeJibHble KOHCTpyKUHH, 

3Jl3HHSI H coopyjl\effHH». 

HacmORUf-UM oa10 ceoe co2!1acue na aemoMamU3upoeanny10 o6pa6omKJl MOUX 

nepCOHaJlbHblX OQHHblX 8 OOK)lMeHmax, C8Jl3QHHblX c pa6omou ouccepmaZfUOHH020 

coeema. 

JiacbKOB Hm<0naii HHKonaeBffq, 3aae.eyromIDI Kacpe.npoli CrpmffeJJhHbIX 

KOHCTPYKUHH, .noKTop TeXIDJliecKHX ttayK, cne1.1J1aJI.bHOCT1> 2.1.1 (05 .23. 0 I) 
«CrpmffeJihHhie KOHCtpyKUIDf, 3.UaHIDI H coopy)l(eHIDI» <l>IDOY BO Tiett3eHcKoro 

rocy.uapcraeHHOfO yHHBepCHTeTa apXHTeKzypbI H CtpOHTeJibCTBa, 440028, r. TieH3a, 

yn. r. T.HTOBa, 28, T.p. 8-8412-48-27-37, c. T. 8-903-324-38-94, c. T. 8-987-503-82-63. 
e-mail: lask58@mail.ru, stro const mai 

«R» Ma.SJ 2026 r. 



OT3blB 
Ha aenzopecjJepam iJuccepmairuu A H<Jpeeea l1'11bu Cf>eoopoeil'-ta 

/-!Cl 711£J\!ty: « I-faoe:JICHOC l11b :J1CeJte3o6emOHHblX noCJgpaH06blX 6aJZ07( 

npu 1wppo:nru apMamypHbZX ga1-1amoe», 

npeocmae11eH1-t0il 7( 3au1ume Ha couc1w1-LUe y Lt iil-tOu cmeneHu l(ClHOuoama 

mex1-iui1eC1wx 1-lay1( no cnei1uw1b1-t0cmu 2. I_ l - CmpoumeJLbl-lbte 1w1-1cmpygi1uu, 

30DHU5l u coopy.J1ce1-LU5l 

)J,HccepTal(HOHH aH pa6oTa /\J-IJ lpCeBa I1JibH <De; (OpOBHqa npeJ__(C'l'aBJUICT 

co6oi1 KOMHJJCKCIIOe TCOpeTM 1(()- '.'JKCllepHMeI-ITcUihHOC HCCHe)J,OBar-rne , Ha OCHOBC 

KOTOpOl'O pa3pa6oTaII MeTO):( Ol(eHirn I-13)],C)J(JIOCTH npeJ(1 3C!pHTeJJT.>IIO 

I-ranpmKeHHbIX )J(CJie3o6eTOI-IIIbIX IIO):(KpaHOBJ,JX 6anOK, '.:)l(CJIJ[yaTHpycMhlX B 

ycJJOBH5IX KOpp03110IIIIOI'O nopa>KCIIIUI apMaTypr-I MX KaI-IaTOB l1 UHKJrnqccI(()J'O 

B03)J,CH CTBIUI OT KpaHO BhIX m u py3o IC 

/\xryam,r-IOCTJ> TeM hl HCCJlC) (OBClITVI H o6ycJIC)BJfCHa mMpOKHM 

pacnpocrpar-JeHJICIV! 13 npOMhfTLIJieI-IHOM CTpOHTeJU.>CTBe HO)_(l(par-ronr, tx 6aJIOK c 

upc ; ma 1 lp5DKet-Il-IhlMH KaI-IaTClMJI, '.1KCfJJI YC1THpyeMJ,JX l3 a 1 p eCCHBJU,J X cpc;_(aX . 

Cyu_i,ecr11yro rnvrc 11o;:(XOJ_(hl K or_i,euKe Koppo:n10HHLIX no13pe)KJJerrni-1 

opHcr-rrvrpouar-rLr upeviMy rqecrner-rno n a crep )K t-1cny 10 apMcnypy 11 1-re crrpmrrnTOT 

CUCL(IlCfniKI1 CCMvli i pC)BOJTOLl flhJX KanaTOB, B KoropblX rrnppo:rn5I OT)l,eJ lhIII>IX 

nponosror< 11pvrBOJl VIT K cy 1u,ccTnemroMy 1 repcpac rrpc; 1eJ1cH VllO ycvrJ1 VIK vr 

rnncp5JM 1 rpcwrnp11Tcm,uon) Hai rpmKCIIVl5I. Pa3pa6crnrn rvrc-ro; (a, 

ofo,emn-rnrmnero L3cpmrruocTILyro OIJ,erncy rrnppo:nrom-10.H J(erpa; (aIU1VT c yLieTOM 

l(Y!KJIW-lecKoi-o uarpy)KeHVl5I , 11peJlCTanm1e1 co6oli :nra111::1 1vrr,1i1 ruaJ' n pa:m11-r11vr 

TCOpHV! na; lbKJlOCT VI )l(eJ I c :m6CTOFI H r,1x KO rrcrpy lO(VI 11. 
Pc3yJlf>l'aThI, rrpHB C)J,elll!bie B aBTOpc<{>epaTe, DOJlllOCTf,10 COOTBCTCT 13)1 fO T 

11 ocTaBJic1-rno 11: qcJH1 H 3a;J2P-1aM 0ccs1eJ_lOBaIImr. Co;_(cpncaIIl'IC J_cvicccpTcll~HH 

COOTBeTcrnyeT JJy mny 3 nae! ropTa nayLfJIOM cnCL{HaJH,HOCTVI 2. ] .1 
Crpo viTeJThHhlC K011c-rpy1o{HY!, 3;1a 11 vr5r vr coopy)Ke11mr. 

K JlOCTOH 11 c TBaM JlV1 Ccep-ra r1viorn 10"1 p a6cnu c J1eJJ,YCT 01uccT11 

11 paKTvl L] CCKYIO l!allpaBJ I CH I IOCTF> J [()Jfrl Cl IIlblX pc3y m,nnon: n pc/ (J I ())l(Cfil [b l c 

3ClBVICI1MOCTVI ) (Jl51 l () Cl(C llapYICB KOppcnnOIIHOl 'O 1ropmKeITV151 fG:HlClTOB 

no:rnomtTOT 13f,JI J()JJH5fTT, _'.'JKCUpecc- OL{CflKY OCTaTOLJ:T-IOro pecypca no ) (aIII lhlM 

TeXIIW-lCCIU1 X o6CJIC) lOl3a lTHH , a ll C)JI Y LJClllla5! CXOJlVI MOCTf, 11l1CJICIIl'lOM MO) lCJJYl B 

J\NSYS c '.)f{CrJCpVIMCffTOM 85,5- 89,s<Yc) )l<lCT OCT IO l3afl115[ ) lJJ51 npvr:rv1CHCIH15J 

MO) (CJIYI 11pH l 1CH3Cp0'-lJlb lX paC'-l CTaX I IOJIJ 1opa3MepIIbl X KOTICTp)IK I urfl. 

l lo pa6orc YIMCJOTC5I CJICJlYIOJ l(HC 3ClMC 'I Cl lTVISI: 

B aemopecjJepame omcymcmeyem conocmaeJ1e1-m e xap01011epa 

ucgyccmeel-il-LO co3oaeae;11b1x 1wppo:nto/-ll-tb1x noepe.J1coe1-1uil 6 ;c1wpe!-ll-1C1JZ 

3;1e1(mpoxuNlZ!'-1ecgafl goppo3w1) c xapmonepoN1 noepe,J1cOeHuii, 1-w6mooaeJ\1b1x e 

peOJ1b1-t0 3J(C11.11yamupyeM btX 1w1-1cmpyg1/LtfL\, 111110 3ampyowzem OZ/el-1/(Y 

aoe/(eamHocmu 37(Cnepwv1e1-1ma11b1-t0ii MOOeJLU. 

B pa6ome paCCJ\!10mpe1-w gopp03U5l mo11b1W npooo11b1-tbtX apMamyp1-tblX 
- -1w1-wmoe,- e11U5l1-w e 1wppo.nm nonepe 1mou ap1111amypb1 7-la mpeurwwcmowwcmb 



u coeu2oey10 npo 1-t/-IOC/11b npuonopl-tblX 30H, cyu1ecmeem1y10 OJIJl noCJgpa1-106blX 

6aJtOI(, ocmaJIOCb 3Q paNl/(QJ\!IU UCCJte006Q/-tUJl . 

y Ka33HIJl:,Je 3ClMCl.fClHI15I He 51 BJUIIOTC5I I<pHT11lteCKvlMI1 11 I-IC CI-Il1)!<3.IOT 

r-rayl.fHOH 3T-f(;lL!VIMOCTH pc3ym)TaTOB, 1IpC)_(CTaBJLeI-IIU.>lX B )J)ICCepTaLll1I1 . 

Ha oc1ronar-u:111 npoBe)J,CH Horo · auaJrrna a1rropeclicpa·ra MmI<rro cKa:rnTh, 

ltTO JtHccep -rar_i:1101maH pa6cna A1-I)(pecna l1nr,vr c])e;_(opoBHl.fa cooTBeTCTl3YCT 

nacnopTy CllCtUiaJlbHOCTH 2. 1.1 - «Crpoi:·1TCJlbHhIC KOIICTpyKLU-IH , 3)_(Cl1Il151 H 

coopy)KCIImr», OTBCL1ae-r rcpw repmrM BAK, npeJ-l'hHBJL5reMr)IM K IGlI-IJ(HJJ,aTCKHM 

)_(VICCepTaill151M 13 COOTl3CTCT13Hl1 c rioJ!())KCHHeM () uop5IJJ,KC npvrcy)JC)_(CI-IH5I 

yc1cr1hrx crerrcneJ,I 11.1r.9-1 4 (rJocTaIIOBJLc1-rne 1Ipa1311-rcJ1r,crna PcJ) N2 842 o-r 

24.09.2013 r.). J\ ee 3BTOp, AIU(pecn Hm~5r CJ)extopcm11l.f, 3ClCJTY)fCifl3CleT 

np11cy)KJter-rm1 yL1cnoi1 CTCJJeH11 rcalTJtHJJaTa Tcxr-rn11ccKV1X HayK no 
cneq11aJ1hHOCTV1 2 .1.1 - «CrpoV1Tenr,111>1e KOHCTPYKLIHH, 3J_(ar-rmr 11 coopy)KCIJmrn. 

):!,am conrnc11e !Ia aBTOM3Tl1311p013aIIl!YIO o6pa60TICY M Of1 X 

rrcpccrnaJ11>1-1htx J_(aHT-ThlX 13 JtorcyMer-rrax, cmr3aJTIIhIX c pa6crrol1: 

)-lHccep-ranHOllIIOJ 'O COBeTa 75 .1.078.0 1. 

Kau;J11; 1aT TCX!JHLLCCKI1X 1rayK 1 m cnenV1aJihHOCTv1 05 .23.01- CrpoHTCHhHhlC 

KOllC'rpyKl(l1H, 3)JC1JIVIH f1 COOpj)KCllH51 , )_(OllCHT, ) (OJ(CIIT lG:Hjl CJlpbT 

«CrpoHTeJ 1 r,crno f1 vrmKc1repHb1c c11cTCMhm, cDI ·i;oy BO «l11rnHoncK11~r 

rocyJ (apCTBCIIlfhlH I !OJI l1TCXITl1 '-ICC ICvri1 yrivmcpCH'lCT>>. 

153000, ] leH'rpaJtb!TblH <l>C)JCpaJlhilbIH orcpyr, vfoaI-IOJ3CICa5I 06JiaCTh, I '. J1BC1HOBO, 

U l e p cMCThCBCKI1H 1rp-KT, )l.2 I. T c JL: + 7( 4932)32-85 -45, c -m a i I: 

r eclor@ ivgpu.ru 

« 12» Ma5t 20261'. OpJiona Mapm1a A11a-roJ 1 r,cmra 

rio;.urnci, M.A. OpJ10Bo1'1 3anepmo 



OT3hIB 
ua aeTope<f>epaT AHccepTaQHH Au.r.peeea IIJJbH <l>e.r.opoBH'-la 

«HA,Il.E)KHOCTh )KEJIE30EETOHHbIX IIO,II,KPAHOBhlX l>AJIOK 
IIPH KOPP03MM APMATYPHhIX KAHA TOB», 

npe.r.cTaBJJeHHOH Ha COHCirnHHe yqeuou CTeneHH KaHAHAaTa TCXHH'-ICCICHX uayK 

no cneQHaJJbHOCTH 2.1.1. CTpoHTeJJbHble 1coucTpy1cQHH, 1.r.aHHH " coopy~eHHSI 

)J,11ccepTau.110HHa.SI pa6oTa AH.npeesa 11.<l>. nocs.snueHa aKryaJihHOM TeMe 

11ccJie.nosamrn: csoM:cTB )KeJie3o6eToHHhIX KOHCTpy1<u.11M: c npe.nHanp.srn<eHHhIMH 

KaHaTaMM, no.nsep)KeHHbIX KOpp03111111 U.I1KJil1Y:eCKI1M Harpy3KaM. 

Co11c1<aTeJieM npoaHan11311posaHhI cymecTsy10m11e 11ccJie.nosaH11.SI so3.nei1cTB11.s1 

Kopp031111 11 U.11KJII1qecKI1X Harpy)l(eHMH Ha qH1311KO-MeXaHWieCKI1e CBOHCTBa 

113r116aeMbIX )l(eJie3o6eTOHHbIX :rneMeHTOB, ou.eHKl1 l1X Ha)J.e)l<HOCTI1 B pa6oTaX 

OTeqeCTBeHHblX 11 3apy6e)l(HbIX yqeHbIX; pa3pa6oTaHa MO)J.eJib pacnpocTpaHeHIUI 

Kopp0311l1 B npe.nHanp.sl)l(eHHOM apMaTypHOM KaHaTe; ou.eHeHbI n0Tep11 

npe.nBap11TeJibHOro Hanp.s1)1(eH11.s1; pa3pa6oTaHa MO)J.eJib BJil1.SIHl1.sl CKOpOCT11 

(pacnpocTpaHeH11.s1) Kopp031111 Ha B03MO)l(HOCTb BOCnp11H11MaTb lJ.l1KJI11qec1<11e 

Harpy)l(eH11.SI; pa3pa6oTaH MeTO)J. ou.eHKl1 Ha)J.e)l(H0CTI1 npe.nBap11TeJihHO Hanp.SI)l(eHHOM 

no.nKpaHoBoif 6anK11 np11 Koppo31111; npose.neHo 3Kcnep11MeHTaJibHoe 11ccne.noBaH11e 

KOpp03110HHO-TIOBpe)l()J.eHHbIX npe.nHanp.si:raeMbIX )l(eJie3o6eTOHHbIX 3JieMeHTOB np11 

Koppo311ll apMaTypHbIX KaHaToB; npose.neH cpaBHHTeJibHbIH aHaJil13 noJiyqeHHbIX 

pe3yJioTaTOB 3KcnepttMeHTaJlbHbIX l1CCJie)J.OBaHI1M KOpp03110HHO-TIOBpe)l()J.eHHbIX 

npe.nHanp.s1raeMbIX )l(eJie3o6eTOHHbIX 3JleMeHTOB 11 pe3yJihTUTOB q11cJieHHOro 

Mo.neJI11poBaH11.SI B nporpaMMHOM KoMnJieKce ANSYS. 

Hay•rna.s1 HOBl13Ha .n11ccepTau.110HHOH pa6oTbI 3aKJIJOqaeTc.SI B pa3pa6oTKe 

MeTo.na ou.eHKH Ha)J.e)l(HOCTI1 )l(eJie3o6eTOHHOH no.nKpaHOBOH 6aJIKI1 np11 COBMeCTHOM 

.neif:cTBI111 1<oppo31111 11 u.111<n11qec1<11x Harpy3oK; noJiyqeH1111 Mo.nen11 pacnpocTpaHeHH.SI 

KOpp03110HHOro TIOBpe)l()J.eHJ1.SI rrpOBOJIOK B apMaTypHhIX KaHaTax c yqeTOM 11X 

pacnOJIO)l(eHH.sl B rro.nKpaHOBOM 6anKe; B pa3pa60TKe MeTO)J.I1KI1 ou.eHKH. TIOTepb 

npe.nHarrp.SI)l(eHJ1.sl )l(eJie3o6eTOHHOM rro.nKpaHOBOH 6aJIKl1 c yqeTOM KOpp031111 B 

apMaTypHoM KaHaTe; nonyqeH1111 sepo.si:THOCTHoif ou.eHKl1 ocTaToqHoro pecypca 

rrpe.nHarrp.SI)l(eHHbIX )l(eJie3o6eTOHHbIX no.nKpaHOBbIX 6aJIOK np11 pa3Jil1qHbIX ypoBIDIX 

KOpp03I111 B KaHaTaX. 

Pe3yJibTaThl pa60Tbl 113JlO)l(eHbI B 7 HayYHblX CTaTb.SIX 11 )J.OKJia.nax, B TOM Yl1CJle 

B 4 cTaTb.SIX B peu.eH311pyeMbIX HayYHhIX )l(ypHanax, peKoMeH.nosaHHhrx BhICillett 

aTTeCTaU.H.OHHOM KOMl1CC11eM: )J.Jl.SI ny6JI11Kau.1111 OCHOBHbIX HayqHhIX pe3yJihTaTOB 

)J.H.CCepTau.1-111 Ha COHCKaHH.e yqeHOH CTeneH11 KaH)J.H)J.aTa HayK. Pe3yJihTaTb1 

.n11ccepTaU.MOHHOH pa6oTbI ycneillHO BHe.npeHhl B npaKTHKY Ha 000 «CHEYP 

IT 0 JlliJIAI»>. 
f1o aBTOpecpepaTy )J.11CCepTaU.mf B03Hl1KJll1 HeKOTOpbie BOTipOChI: 



l. B Ta6nMue 4 pe3ynhTaToB 3Kcrrep11MeHTa.JibHoro Mccne)J.oBamrn 

npe.LJ.CTaBJieHO, l.JTO npe)J.eJibHblH l13rM6aIOlllMH MOMeHT KOHTpOJihHbIX 6a.JIOK COCTaBHJl 

93,9% M 87,48% OT pacY.eTHoro 3HalfeHmL lJeM o6ycnosJieH pa36poc Me)l(.LJ.Y .LJ.BYM51 

KOHTpOJibHblMl1 o6pa3UaMl1 B 6 npoueHTHblX rryHKTOB - TeXHOJIOrHY:eCKHMH 

cpaKTOpaMl1 l13fOTOBJieHH51 l1Jll1 pa3Jil1Y.l1eM cpaKTWieCKl1X xapaKTepl1CTl1K 

MaTepHa.IIOB? 

2. Bepo51THOCTHa51 MO.LJ.eJib pa3pa6oTaHa .LJ.JI>I ceMHnposonoYHoro KaHaTa 

K 1400. HacKOJihKO rrpHHI.IJHIMa.JihHO H3MeHHTC51 MaTeMaT111.fecK11H: arrnapaT MO.LJ.eJIH 

np11 nepexo.LJ.e K KaHaTaM c 6oJiblllHM 1.fHCJIOM rrpoBOJIOK, Harrp11Mep 19, r)J.e 

npocTpaHCTBeHHM KOHcp11.rypau1151 KOpp03l1H cymecTBeHHO CJIO)l(Hee? 

YKa3aHHbie BOnpOChl He 5IBJI51IOTC51 Kpl1TW.JeCKl1Ml1, l1 mrnaK He CHl1)1(afOT o6meti 

ueHHOCTH l1 fIOJIO)l(HTeJibHOll oueHKH OCHOBHhl X pe3yJihT3TOB .l1 BblBO)J.OB 

)J.l1CCepT3Ul10HHOH pa60Tbl. 

)J,11ccepTau11.oHHa5l pa6oTa AH.LI.peeBa J1JihH <1>e.LJ.opom:1Y.a «Ha.LJ.e)l(HOCTh 

)l(eJie3o6eTOHHhIX TIO.LJ.KpaHOBhIX 6aJIOK np11 KOpp03l1l1 apMaTypHbIX KaHaTOB» 

51BJI51eTC51 3aKoHqeHHOH caMOCT051TeJibHOM HayqHOM pa6oTOH, HanpaBJleHHOH Ha 

pellleH11e aKTYa.JihHOM 3a)J.aq11, CO.LJ.ep)l(I1T HayqttyIO HOBI13HY' TeopeTHqecKyIO l1 

rrpaKTl11.feCKYIO 3Haq11MOCTh, BbIBO)J.hl l1 peKOMeH)J.3UHl1 no npttMeHeHHIO rronyqeHHhIX 

pe3yJihT3TOB. )J,11ccepTaUH5I OTBeqaeT Kp1nep115IM, ycTaHOBJieHHhIM B nyHKTax 9-14 
floJIO)l(emrn o nop51.LJ.Ke np11cy)l(.LJ.eH115I yYeHbIX cTeneHei1 (nocTaHOBJieH11e 

flpaBHTeJibCTBa P<l> NQ 842 OT 24.09.2013 r . .LJ.1151 )J.ttccepTau11H:, npe.LJ.CTasneHHbIX Ha 

COl1CKaH11e yqeHOH CTeneHl1 K3H)J.H)J.aTa TeXHHqecKH:X HayK), a ee aBTOp, AH.LI.peeB 

l1nb51 <l>e)J.OpOBW1, 3aCJ1Y)l(l1BaeT rrp11cy)l()J.eHl15I yqeHOH CTeneHl1 K3H)J.l1)J.aTa 

TexH11qecK11x HayK no cneuttaJibHOCTl1 2.1.1. CTpo11TeJibHbie KOHCTPYKUHI1, 3.LJ.aHl151 11 

coopy)l(emrn. 

51, CTeJibMax Ceprew AHaTOJibeBH.Y, ;ia10 cornacH.e Ha BKJIIOYeHH.e csoH.x nepcoHaJibHbIX 

)laHHbIX, co.uep)l(aW,HXC}l B HaCTO}lllI,eM OT3bIBe, B )lOKyMeHTbI, CB}l3aHHbie c 3allI,H.TOH .llHCCepTamrn 

AH.upeesa MJibH. <De.uopos1Prn, H. 11x .UaJibHeihuyio o6pa6oTKy. 

3aBe)l.yIOllll1H Kacpe.LJ.pOH «CTp011TeJ1bCTBO 

yH11KaJI&Hh1x 3.LJ.att11i1 H coopy)l(ett11H:» )J,rTY, 

)J.OKTOp TeXHl11-IeCKMX HayK 

(2.1.5. CTpo11TeJibHhie MaTepHaJibI H 113.LI.emrn), 

)J.OU,eHT 

flo.LJ.n Hcb .LJ..T.H., .LI.OU. CTeJTbMaxa C .A. 3asep5110: 

Ceprei1 AttaTOJ1beB11q 

CTeJlbMax 



()I 1.111 

\ 1 Jlll\' \ ·1 111111111 . l11d11 '1'f/ I I f111tll </ 1•1 IJ/lllffll'/(l Ill I I Y' u/ 1111 I/I //(J('tr/li 

hf 11/ll(l/1 / 111/1111 /I/ 111 fl/I/HI///// I/H f/II/I ~Jiiii/ I rfl/{flr/f/lln , 

II) \ ' \ \1\ I 1111 l n I l'Oll •1111 1111 1q ' 111 ' I 11 11111I 11 11JlllJI 111 ' '" ''~'I ' f ux 1wy fill 

' It '1\1 11n.1111111 .1.1. ' '1p llll Jll.111.1 ' 11111 ·1py 11(1111 , 'l}l lllWI 11 'O fJ)' lf' ' 11"1$1 

) lll ''I I 11\lll llllO • 11 ·'J I '}ll 1111111 • ' Oii •1<11 '1 'J IH 110 ' lHflll ' 11 (1 Wl}"I 111111 1 llH/ f llt>(.; IU 

)llJI( I \ 11p ')l lf ll llf)H 1c'111111,1 Ml1 (tf>WJI y IJJ,f H raws Jtl u, 
II JIOl\11)1 1\~tl Jlll'I . '1(01 () /tH ll lJMH' l . ' l«HO I~( ~JI . emu~. 

I r C'I ' < I 'J ., IJ,,«lfU:l 'A , n r UJtt.11 ) ' I'll , ( IOl)M Jt11po111 f.I ll 'JIH H ' IU/ l:l'I fj ' " Q 

np' \'h I UI' 111 I I\ 1\1111/ \11) \(l'l ' I llM JUI'' ' pTllllHJIM . 

l3 II ~ , T:ll\11011110 1 11 JI 'J \ODamrn HCll0Jll(J011i:lllbl ( Cll OIJ lllJIC llOJJC iKCllU;/ ·rcopHH 

11: ·~>K ii II Tp0111' Jlbllbl , KOii Tl YKl\Hi·i TCOp~IH )f(CJ IC106C'1011a H ucp WI" C1 If I 0 aHaJIH ~, 

B n paoii rn:rn 11poa11amr Hpom111i,1 pc· yJJbTaThl HCc11cr-to oa11H~ 1ct1cc BCllHhlX H 

)KHblX aernpou 13 o6naCTll l<Oppo· HH apMaTypbl UHKJIHlfCCKO 0 11a1 pyiKCllH;/ inru6acMMX 

>K T HHblX J1 M llTOB H TCOpHH llaJlC>l<llOCTH, 

B BTOpOH rnaBe pa3pa60TaHa nepOSITllOCTllaJI MO,lleJJb Kopp HOllH j:f erpa;rauHH 

rnnpoB JlO"IHbtX KaJrnTOB K 1400 nonr1eHbt a1-1an1-rrHlfeCK11e JaBHCHMOCTH .llfljl ue11101 flCYTCpb 

np sap1nenhHoro Hanpsi)l{eHHSI no .uecsirn cueHap11siM nopa)l{eHHJJ H npe.llJlO)f(CH MeTOll ouemrn 

HH)leKca HaJJ.e)l{HOCTH nO.[{KpaHOBOH 6aJIKH c ylfeTOM KOpp03HH H UHKJIHlfCCKHX Harpy30K. 

B TpeTbeH rnaBe npe.ucrnsneHbI pe3ynhTaTht 3KcnepHMCHTaJTbHhIX HCC e.nosaHHtt 

1nrn6ae 1bIX )l{CJle3o6eTOHHbIX 6anoK c Kopp03HOHHblMH nospe)l{,UCHHHMH IGiHaTOB npH 

UHJ<nHqecKOM Harpy)((CHHH, ycTaHOBJleHbl 3aKOHOMepHOCTH H3MCHCHIUI Hecymeif cnoco6HOCTH 

H xapaKTepa paJpyweHHSI. 

B lferneprni1 rnase BhmontteHo q11cne11ttoe Mo.uen11posa1111e s nporpaM rnm.1 KOMIIJieK 

ANSYS npose.uetta sepmpHKaUHSt KOHelfH0-3JleMeHTHOH Mo.uenH Ha pe3yJlhTaTilX 3KcnepK! 1eHTa 

co CXO.UHMOCTblO 85,5-89,5% H 1HICJlCHHbIH aHaJTH3 nOJlHOpaJMepHOH no,llKpaHOBOH 6aJIKFI. 

B 3aI<JlIOlfCHHH o6o3HaqeHbI KJJIOlfCBhie pe3yJlhTaThI npose~eHHhIX HCCJlC!lOBaH.Hif u 

o6o3HaqeHhl nepcneKTHBbl .[{aJibHCHWero pa:3BHTHSI TCMbl. 

TeopeTHlfCCKOH 3HaqHMOCThIO pa6oThI .srnrrsieTcsi paJBHTHe Teop1111 tta.ueiiili 1 

JKene306eTOHHhlX KOHCTPYKUHH npHMCHHTenhHO K npeAHanpsi){{eHHhL\t ~ 1. 

no.usep)l{CHHbIM KOpp03HH, c ylfeTOM COBMCCTHOro BJlHSIHHSI KOpp031lOHH II Rll H 

UHKJIHlfCCKoro Harpy)l{eHHSI. 

£1.HccepTaUHOl·!HaJI pa6orn HMCCT npaKTH"ICCK)'IO 3Halfli IOCTb co T SILUY 

npe.1lJ101Ke1rnoro Me'fOJla np11 noBepoLtHblX pact1ernx 3Kcnn arnp eMblX n ... K 

tj)opMHpoBaHHH ·rpe60Ba1rni1 K nepHO.UH"IHOCTH MOHHTOp1mra II p c. 

yc1rneH H10 KOHCTPYKUHH, Pc3yn1>TaT1>1 .u11cceprnu1u1 011 p Hbl n 

£J,ocTOnep11ocTh llOJ1y 11CllllblX B pa6oT 11a llllblX p 
H3BCCTHblX II JIO>ICCllHH TCOp11H )I( JI 306 TOlla II B posrrn 

1KC11CpHM llTaJlbllblX H CJ I JlOBamti1 

HCll Jib'~ llaJIHCb 13 pH<lt11u11pona1111hl 11porpaMMlll I' KO!\lll 'K 'bL 

11 Jiii rn wu1 )f 111rn MOT p11 RI1o n 11 

p ll ' ll1Hpy MblX u I I •p •1111 13/\I , ) lO rn·ro•111a . 
MCifC/lY1J(Jp0Jlllhl X H ll !] JlllOll llJ ll , llbl X I IHjl'p 'lll(llHX . 

"1M ' JOT ' )I 'laM ' 'l:llll'ISI 110 Jlll .' ' I l'll\11 )!Ill )jj pn n '. 

111~ 'I II hlX n. - ,ll ·:u I '.\ , 

l'bt 111 :\ • 1,m: 1 'II.\ H.l 11 tu 



l. B asrnpeq>epaTe lJH Jl et1HbTe pe ynbTa1 bt. npHne.ueHbt J(JlR KOllKP THOH e MCTpHff 

110.IJ,K aH n ii 6aJIKH nponeToM - 11 75 M no.LI. KpallbT pe)KHMllOH rpynnht 3K- 5K· 11e noKa3aH 

Ha K JlbKO l pa6 TaH1H1IH 1eTO.ll lJYDCTBtffeJtell K H MeHellHJO THX napaMeTpOB npH nepex .ne 

K 6anKa t no.n KpaHbT 6 JTee nrn<enoro pe)!(HMa. 

2. Vb am:-opeq>epaTa He DilOJlHe HCllO KaKHM 6pa30M U MO,lleJlH notepL npe,nuanpR)!(emrn 

'HlTblBaeTCH CHH)!(em1e cuenJleHIUI Me)!(,lly KaHaTOM H 6CTOHOM BCJlel(CTBHe Koppo HOHHOfO 

pacurnpemtH npOJzyKTOB p)!(aB\.IHHbl - HBJleHHe KOTopoe MO)!(CT npHBO.LUffl> K noTepe 

npe.n.HanpH)!(emrn He3aBHCHMO OT yMeHbWeHHH nonepetlHOfO cett.emrn KatiaTOB. 

np .lJ.CTaaneHHble 3aMe\.laHHH K .UHCCeptaUHOHHOH pa6ote He RBJlRJOTCR cyu(eCTBCH HblMH 

H He CIHl)!(aIQT ee Hayl.!HOH 3Hal.!JiMOCTH. 

B uenoM, .n.HccepTauttoHHrui pa6ora RBnJ1eTCR 3aKOHlleHHblM HaylfHbTM wccneJJ.oBaHHeM 

BbmOmleHHOM Ha aKTyaJlhHY10 TeMy, COJJ.ep)KHT pe3yJlbTaTbl, Bb!BOJJ.bl H peKoMellJJ.3UHH, 

OTBe\.lalOLUHe KpHtep1rnM HaJ\.IHOH HOBH3Hbl H npaKTH\.leCKOH 3Hal.!HMOCTH. 

,UHccepTaUH.Sl Ha TeMy: «HaOi!JICllOCmb J/CeJ1e306emo11HblX nOOKpG1106blX 6aJIOK npu 

KOpp03UU apMamypHblX KQllQm06» OTBe'laeT Tpe60BaHHRM, ycnUIOBJleHHblM noJlO)KeHHeM 0 

npHcy)!(,lleHHH yl.!eHblX CTeneHeH (noCTaHOBJleHHe npaBHTeJlbCTBa P<l> N° 842 OT 24.09.2013 r.) 

.zvrn )J;HCCeptaUHH, npe,llCTaBJleHHbIX Ha COHCKrurne y'leHOH creneHH K3H,llHJJ.3Ta TeXHHtfeCIUfX 

tta)'K H nacnopry cneuttanbHocrn 2.1.1 , no Kornpou npe.n.cra0ne1-1a K Jalll.HTe. Asrnp 

.nttcceprnu1101-11-10!1 pa60Tb1 A11opeea liflbR <Peoopoau11 3acny)K110aer npHCJ)!(JJ.eHHR Yl.!euoi1 

CTeneHH K3H)J;HJJ.3Ta TeXHH'leCKHX HayK no cneUHaJlbHOCTH 2.1. l - CtpOHTeJlbHbie KOHCtpYKUHH 

3.U.aHIUI H coopy)KeHHR. 

HacTORlll.HM .u.a10 cornacwe Ha aBTOMaTH3ttposa1-1Hy10 o6pa6oTKY MOHX nepcoHanbHblX 

,ll3HHbIX B JJ.OKyMeHTaX, CBR3aHHbIX c pa60TOH .U.HCCepTaUHOHHOro cosera. 

JJ;ara COCTaBJleHHR OT3b!Ba 12.05.2026 

3ase,nyIOLUHH Ka<t>e.llpOH )KeJ1e3o6eTOHHhlX Ii 

KaMeHHhrx KoHcrpyKuttii <l>fEOY BO CIT6r ACY, 

.noueHT, K.T.H., }lOUeHT, Haytmrui cneUHaJlhHOCTb 

05.23.01 - «CTpOHTenhHhie KOHCTPYKUHH, 3.U.aHHR 

rosttt:Ia 3asepmo: 

EOY BO CIT6fACY 

CBe,neHHSI o 1rnuax, no.u.n11casm11x OTJblB 

Xeraii AneKceii Onerostt'-I 

T.A. CenHuKrui 

. 4· Te. 

Xeraii Ane1<celi. 0 11eroBH4 - Ka11.u11.uaT TexHHl1ec1<ttx HayK, noue11T no n uuanbH TH 

05.23.01 TpOHTeJlbHble I<OHCTPYKUHH, 3Jl.8 llHSI H coopy>KeHIUI as 'IOUUlH Kacp p il 
)l(ene306eroHHbIX H KaMe11Hb1x 1<011cTpyKu11i1 <t>rSOY B fl6rA Y , Ten.: 8- 12 - 16- - -0 \ · 
e-mail: gbk@ spbgasu .ru 



OT3blB 

Ha aeTopecj>epaT AHccepTa'-'&.i.1 AHApeeea ~nbM <l>eAopoBM'ta Ha TeMy: 

«HaAEi>KHOCTb >1<ene306eTOHHblX nOAKpaHOBblX 6anoK npM Kopp03Ml!t 

apMaTypHblX KaHaTOB» no cne'-'1i1anbHOCT11t 2.1 .1 - CTpo1i1TenbHb1e 

KOHCTPYK'-'Ml!t, 3AaHl!t$1 H coopy>KeHH$1, npeACTaeneHHYIO Ha COHCKaHHe y'teHOH 

CTeneHH KaHAHAaTa TeXHH'teCKHX HayK 

tJ,111ccepTa41115l Ha TeMy « HaA8>KHOCTb >Kene306eTOHHblX nOAKPaHOBblX 6anoK 

np111 Koppo3111111 apMaTypHblX KaHaTOB» nocsm1-1eHa 04eHKe pa6oTbl >Kene306eTOHHblX 

nOAKpaHOBblX 6ailOK. noA06Hble ClllTya4111111 BCTpe4alOTC5l B nOAKpaHOBblX 6anKaX, 

CB5l3aHHble c lllX pa6oToi:1 np111 4111Killll4eCKOM Harpy>KeHllllll , OT 3KcnnyaTa41110HHOro 

B03Aei:1CTBlll5l KpaHOBblX MexaHlll3MOB. 

tJ,111ccepTa41110HHa5l pa6oTa AHApeesa 111 .<1>. « HaAEhKHOCTb >Kene306eTOHHblX 

nOAKpaHOBblX 6anoK np111 KOpp03111111 apMaTypHblX KaHaTOB»pacw111p5leT 

lllCCileAOBaHlll5l noBeAeHlll5l npeAHanp5l>K8HHOfO >Kene306eTOHa np111 B03Aei:1CTB llllll 

arpeCClllBHblX cpeA, nplllBOA5llJ.llllX K Kopp031110HHOi:1 AerpaA84111111 apM,aTypHblX 

KaHaTOB Ill noTepe npeABap111TeilbHOrO Hanp5l>KeHlll5l c y4eTOM AOnOilHlllTeilbHOro 

4111Killll4eCKOfO Harpy>KeHlll5l OT KpaHOBblX MeXaHlll3MOB. 

C y4eTOM Toro, 4TO s aKcnnyaT111pyeMb1x npoMb1wneHHbJX 3AaH111Hx P<I> 

3H84111TeilbHYIO AOillO COCTaBil5llOT o6beKTbl, o6opyAOB8HHble MOCTOBblMlll KpaHaMlll 

Ill nOABep>KeHHble B03Aei:1CTBllllO arpeCClllBHblX np01113BOACTBeHHblX cpeA, 

lllCCileAOBaHllle 5lBmleTC5l aKmyanbHb/M Ill lllMeeT 60ilbWYIO npaKmUl.feCKYIO 

3H8l.fUMOCmb. 

nony4eHHble pe3ynbTaTbl Ill BblBOAbl lllCCileAOBaHlll5l npeAaCTasneHHble B 

asTopecpepaTe noATBep}l{AatOT no31114111111 , npeACTasneHHble s Hay1.1Hou HOBU3He. 

,aocmoaepHOCmb nony4eHHblX B pa6oTe Hay4HblX pe3yilbTaTOB, BblBOAOB Ill 

3aKJl10YeH111i:1 o60CHOBblBaeTC5l Ha 111cnOilb30BaHllllll 1113BeCTHblX nono>KeHllllll TeOpllllll 

HaA8>KHOCTlll Ill Teop111111 >Kene3o6eTOHa nplll nocTpOeHllllll TeopeTlllYeCKlllX 

3as111c111MocTei:1; 111cnonb30Ban111cb sep111cp1114111posaHHb1e nporpaMMHble KOMnneKCbl 

AI15l npoBeAeH1115l 4111cne HHb1x pac4eTos. 

nonHOTa 1113IlO>KeHlll5l MaTep111anoB no lllCCileAOBaHllllO B Hay4HblX 

ny6n111Ka41115lx, pe4eH3111pyeMblX B nepeYHe BAK, AOCTaT04Ha. Anpo6a4111H pa60Tb1 

npeACTaeneHa Ha nHTlll Me}l{AyHapOAHblX Ill Ha41110HailbHblX KOHcpepeH411l5lX. 

no aeTopecpepaTY AlllCCepTa41110HHOi:1 pa60Tbl MO>KHO CAeilaTb 3aMe4aH111e: 

Ha KaKllle pe>KlllMHble rpynn bl KpaHOBblX Harpy30K Ill lllHTeHClllBHOCTlll 4111KillllYeCKOro 

B03Aei:1CTBlll5l np111MeHV1Ma npeAilO>KeHHa5l MeTOAlllKa pac4eTa B AlllCCepTa4111111? 

no aBTOpecpepaTy MO>KHO CAenaTb BblBOA, YTO AlllCCepTa4lllOHHa5l pa6oTa 

AHApeesa ll1nb111 <l>eAoposw-i a « HaA(:~>KHOCTb >Kene306eTOHHblX nOAKPaHOBblX 6anoK 

np111 KOpp03111111 apMaTypHblX KaHaTOB» BblnO.nHeHa Ha 8KTY8I1bHYIO TeMy, COAep>KlllT 



Hay4HYIO HOBVl3HY VI npaKTVl4eCi<ylO 3Ha4VIMOCTb, HBJrneTC5l 3aKOH4eHHOlll Hay4HO­

KBanV1cpV1KaL\VIOHHOlll pa60TOlll VI COOTBeTCTByeT n. 3. « Pa3BVITVle TeOpVIVI VI M9TOAOB 

OL\eHK"1 HanpR>KeHHOro COCTOHH"15l, >KVIBY49CTVI , p"1CKa, H8A9>KHOCT"1, OCTaT04HOro 

pecypca VI cpOKOB cny>K6bl CTpOVITenbHblX KOHCTPYKL\Vllll , 3AaHVllll VI coopy>KeHVllll, B 

TOM 4VICne npVI 4pe3Bbl4all1HblX CV1ryaL\V15lX, OC06blX VI 3anpoeKTHblX B03AelllcTBVl5lX, 

06ocH0BaHV1e KpV1repV1eB npVleMneMoro yposHs:i 6e3onacHOCTV1» nacnopra Hay4HOlll 

cneL\VlanbHOCTVI 2.1.1 « CTpOVITenbHble KOHCTPYKL\VIVI, 3AaHVl5l VI coopy>KeHlMl» , a 

TaK>Ke orse4aer KpV1repV15lM , ycraHosneHHblM nono>KeH1.-1eM o npV1cy}f{,QeHV1V1 y4eHblX 

CTeneHelll (nocTaHOBneHVle npaBVITenbCTBa P<I> NQ 842 OT 24.09.2013 r.) . ABTOp 

AV1ccepTaL\V1VI , AHApees Vlnbfl <l>e.Qopos111Y, 3acny>K111saeT npV1c~eHV1fl y4eHoll1 

CTeneHVI KaHAVIAaTa T9XHVl4eCKVIX HayK no Hay4HOlll cne1..1V1anbHOCTlt1 2.1.1 -

« CTpOV1TeflbHb1e KOHCTPYKL\VI VI , 3AaHVl5l VI coopy>KeHV15l » . 

fl , 3aManV1e0 <l>ap1.-1r CaxanoBVl4 , AalO comacV1e Ha BKnl04eHVle c00V1x 

nepcoHaflbHblX ,QaHHblX B AOKyMeHTbl , CB5l3aHHble c pa60TOlll .QVICCepTal.1"10HHOro 

COBeTa VI 111X .Q8IlbHelllwy10 o6pa60TKy. 

KaHA1t1AaT reXHVl4eCKVIX HayK no 

cneL\V1anbHOCT1t1 2.1 .1 - CTpo111TenbHb1e 

KOHCTPYKLIVIVI , 3AaHVl5l VI coopy>KeHV15l , 

AOL\9HT KacpeApbl « MeTaflflVl49CKVIX 

KOHCTPYKL\Vllll VI V1Cnb1TaHV15l 

coopy>KeHV111! », <t>r60Y BO «Ka3aHCKVlll1 

rocy.QapcT0eHHb111! apxV1reKTypHo­

cTpoV1TenbHb1il1 yH1t1BepCV1TeT>> 

Ten. : 8-987-296-09-49 
E-mail: zamaliev49@mail.ru 

3aMam11ee <l>apHT CaxanoeH"t 

«fl»_--=-D~=>~--- 2026 r. 

- .. - ···-·--------. 
Co6c1seHHopyYHy~ noAn~cb 

p. {i ___ ~q_~ ~-----
YAOCTOBersm 
HaYaJtbHltlK 0TAena KaApos 
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Отзыв 

ɧɚ ɚɜɬɨɪɟɮɟɪɚɬ ɞɢɫɫɟɪɬɚɰɢɢ Ⱥɧɞɪɟɟɜɚ ɂɥɶɢ Ɏɟɞɨɪɨɜɢɱɚ ɧɚ ɬɟɦɭ: «ɇɚɞɟɠɧɨɫɬɶ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ ɩɪɢ ɤɨɪɪɨɡɢɢ ɚɪɦɚɬɭɪɧɵɯ ɤɚɧɚɬɨɜ», 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɫɨɢɫɤɚɧɢɟ ɭɱɟɧɨɣ ɫɬɟɩɟɧɢ ɤɚɧɞɢɞɚɬɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ  

ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 2.1.1 – ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 

 

ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɪɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ ɪɚɫɱёɬɚ 
ɧɚɞёɠɧɨɫɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠёɧɧɵɯ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ ɫ 
ɭɱёɬɨɦ ɩɨɬɟɪɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɩɨɪɚɠɟɧɢɹ 

ɚɪɦɚɬɭɪɧɵɯ ɤɚɧɚɬɨɜ. ɉɨɞɨɛɧɵɟ ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɦɟɬɨɞɵ ɪɚɫɱёɬɚ ɩɨɤɚ ɫɥɚɛɨ 

ɨɬɪɚɠɟɧɵ ɜ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɧɨɪɦɚɬɢɜɧɨɣ ɛɚɡɟ, ɚ ɨɩɵɬ ɢɡɭɱɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɤɨɪɪɨɡɢɨɧɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɤɚɧɚɬɨɜ ɨɤɚɡɵɜɚɸɬ 
ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ. ȼ ɷɬɨɣ ɫɜɹɡɢ 

ɞɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ Ⱥɧɞɪɟɟɜɚ ɂɥɶɢ Ɏɟɞɨɪɨɜɢɱɚ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɢɡɭɱɟɧɢɟ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ ɫ ɭɱɟɬɨɦ ɤɨɪɪɨɡɢɢ ɚɪɦɚɬɭɪɵ ɩɪɢ ɰɢɤɥɢɱɟɫɤɨɦ 

ɧɚɝɪɭɠɟɧɢɢ ɢ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɢɯ ɧɚɞɟɠɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɢ 

ɩɪɚɤɬɢɱɟɫɤɢ ɡɧɚɱɢɦɨɣ. 

Ⱦɢɫɫɟɪɬɚɧɬɨɦ ɪɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɛɚɥɨɤ, 

ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɤɨɪɪɨɡɢɢ ɧɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɧɵɯ 

ɤɚɧɚɬɨɜ ɢ ɜɟɥɢɱɢɧɭ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɪɟɞɥɨɠɟɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ 
ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɟ ɤɨɪɪɨɡɢɢ, ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɜɨ ɜɪɟɦɟɧɢ, ɧɚ ɧɟɫɭɳɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ.  

Ⱥɜɬɨɪɨɦ ɩɪɨɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢ ɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ ɩɪɢ ɰɢɤɥɢɱɟɫɤɨɦ ɧɚɝɪɭɠɟɧɢɢ. ȼ ɨɩɵɬɚɯ 

ɪɚɫɫɦɨɬɪɟɧɵ ɷɥɟɦɟɧɬɵ ɩɨɜɪɟɠɞɟɧɧɵɟ ɤɨɪɪɨɡɢɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɣ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɥɢ ɨɰɟɧɢɬɶ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ 

ɤɨɪɪɨɡɢɢ ɚɪɦɚɬɭɪɵ ɧɚ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ. 

Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɵɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 

ɫɨɝɥɚɫɭɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. 

 

Ɂɚɦɟɱɚɧɢɹ ɩɨ ɚɜɬɨɪɟɮɟɪɚɬɭ ɢ ɞɢɫɫɟɪɬɚɰɢɢ: 

1. Ɉɞɧɨɣ ɢɡ ɰɟɥɟɣ ɞɢɫɫɟɪɬɚɰɢɢ ɡɚɹɜɥɟɧɚ ɦɨɞɟɥɶ ɜɥɢɹɧɢɹ ɤɨɪɪɨɡɢɢ ɚɪɦɚɬɭɪɧɵɯ 

ɤɚɧɚɬɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ ɛɚɥɨɤ ɩɪɢ ɰɢɤɥɢɱɟɫɤɨɦ ɧɚɝɪɭɠɟɧɢɢ. Ɉɞɧɚɤɨ ɜ 

ɚɜɬɨɪɟɮɟɪɚɬɟ ɧɟ ɭɤɚɡɚɧɨ ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɭɱɢɬɵɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɰɢɤɥɢɱɟɫɤɨɝɨ 

ɧɚɝɪɭɠɟɧɢɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɧɚɞɟɠɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ. Кɚɤ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɭɱɢɬɵɜɚɥɫɹ 

ɰɢɤɥɢɱɟɫɤɢɣ ɯɚɪɚɤɬɟɪ ɧɚɝɪɭɠɟɧɢɹ ɛɚɥɨɤ; 

2. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɤɨɪɪɨɡɢɢ ɩɪɨɢɡɨɲɥɨ ɫɧɢɠɟɧɢɟ ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɤɚɧɚɬɨɜ ɧɚ 
27.2…39.8%. Кɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɩɪɟɞɥɨɠɟɧɧɨɣ ɦɨɞɟɥɢ ɭɱɢɬɵɜɚɟɬɫɹ ɫɧɢɠɟɧɢɟ 
ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɚɥɢ? 



3. B 3aionoqeHHH YKa3aHo, qTo pa3BHTHe Koppo3HH B KaHaTax rrpHBO)J;HT K 

rrepepacrrpe,ll;eJieHHIO Harrps)KeHHM Me)K)J;y OT)J;eJII>HbIMH rrposoJioKaMH. Ifa 

asTopecpepaTa He sicHo, KaKoe smrnm1e OKa3hrnaeT rrepepacrrpe,ll;eJiem1e 

HarrpH)KeHHH Ha Ha,ll;e)KHOCTb IIO,ll;KpaHOBblX 6aJioK? 

4. HacKOJibKO 6y)J;yT OTJIW:IaTbCH pe3yJII.TaTI.I orrpe,ll;eJieHHH Hecy:ru;eii crroco6HocTH 

HOpMaJibHbIX ceqeHHH )KeJie3o6eTOHHblX IIO,ll;KpaHOBbIX 6aJIOK c pe3yJII.TaTaMH, 

orrpe,ll;eJieHHbIMH rryTeM CHH)KeHHH rrJio:ru;a,ll;H rrorrepeqHoro ceqeHHH KaHaToB H 

ycHJIHH rrpe,ll;BapwTeJII.Horo o6)KaTHH rrporropQHOHaJibHO cTerreHH Koppo3HH? 

5. B anTopecpepaTe YKa3aHo, qTo sepHcpHKaQHH qHcJieHHOM MO)J;eJIH BbIIIOJIHeHa )J;JIH 

ypOBHeii Kopp03HH 0-20%, a pacqeT IIOJIHOpa3MepHOH 6aJIKH pacrrpocrpaHeH Ha 

)J;HaIIa30H 30-60% KaK «3KCrparromIQHSI MO)J;eJIH». Ha KaKOM OCHOBaHHH MO)KHO 

cqHTaTb, qTo MO)J;eJib coxpaHHeT rrpHeMJieMyIO TOqHOCTb 3a rrpe,ll;eJiaMH )J;HaIIa30Ha 

sepHcpHKaQHH, H KaKOB rropSI,ll;OK O)KH,ll;aeMOH rrorpemHOCTH rrpH 3KCTparroJISIQHH? 

.z:t:HccepTaQHOHHasi pa6oTa AH,ll;peena MJibH <l>e,ll;opoBHqa HBJIHeTCH 3aKoHqeHHOH 

HayqHO-KBaJIHcpHKaQHOHHOH pa6oTOH, BblIIOJIHeHHOH Ha aKryaJibttylO TeMy, CO,ll;ep)Ka:ru;eif 

HayqHbie pe3yJII.TaTbl, BblBO)J;bl H peKOMeH)J;aQHH, OTJIHqa10:ru;HeCH HOBH3HOM. 

,n:wccepTaQHH Ha TeMy «Ha,ll;e)KHOCTb )KeJie3o6eTOHHbIX IIO,ll;KpaHOBbIX 6aJIOK rrpH 

Kopp03HH apMarypHbIX KaHaTOB» OTBeqaer KpHTepHHM, ycTaHOBJieHHbIM IloJIO)KeHHeM 0 

rrpHcy)K,ll;eHHH yqeHbIX cTerreHeif (rrocTaHOBJieHHe IlpaBHTeJII.CTBa P<l> N!:1842 OT 

24.09.2013 r.) )J;JIH )J;HCCepTaQHH, rrpe,ll;CTaBJieHHbIX Ha COHCKaHHe yqeHOH CTerreHH 

KaH,ll;H)J;aTa TeXHHqecKHX HayK, a ee aBTop AH,ll;pees MJibSI <l>e,ll;oposwq 3acJiy)KHBaeT 

rrpHCY)K,ll;eHHH eMy yqeHOH CTerreHH KaH)J;H)J;aTa TeXHHqecKHX HayK IIO crreQHaJibHOCTH 

2.1 .1 - «CTpoHTeJII.Hble KOHCTPYKQHH, 3,ll;aHHSI H coopy)KeHHSI» 

HacTosi:ru;HM )J;aIO corJiacwe Ha aBTOMaTH3HpoBaHHYIO o6pa6oTKY MOHX 

rrepCOHaJibHbIX ,ll;aHHblX B )J;OKyMeHTax, CBH3aHHbIX c pa60TOM )J;HCCepTaQHOHHOfO COBeTa. 

ranSiyT)J;HHOB 3ayp PamH)J;OBHq 

,[(OKTOp TeXHHqecKHX HayK, 

HayqHasi crreQHaJibHOCTb 2.1.1 - CTpoHTeJILHLie 

KOHCTPYKQHH, 3,ll;amrn H coopy)KeHHH. 

,n:oQeHT, 3aB. Kacpe,ll;pOH «)l{eJie3o6eTOHHbie H 

KaMeHHbie KOHCTPYKQHH» 

<l>rEOY BO «ToMcKHif rocy,ll;apcTBeHHbIH 

ApXHTeKryptto-cTpOHTeJibHbIH yttHBepcHTeT>>, 

TeJiecpoH +7 (3822) 659822 

e-mail: gazr@yandex.ru 3.P. ransiyT)J;HHOB 

IO.A. KaKymKHH 

18 MaSI 2026 r. 
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