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.uoilTopa rexHplr{ecnplx Ha}zK, upo$eccopa

Epunona A.uercce.s C epreenur{a Ha Al4cc.ollraltruor{H}ro paGory

Kopvynona f{nama Bacprnueeu.rrt Ha reN{y <<Bxrusnrue {laronoro cocrftBa H

clpymTyplll E{emerrttforo KaM[rr{ H$ er'o N{opos$croffircoc:nu>>, npeAcran.[eultyK) [Ia

c0r4c Kitlr lte yelg,,tnntt
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AKTyAJgbHO CTb TE MhH AI{CCEPT',AI{I.;IE{

B ycnonusx reorila$l.r"recrrax ilruXlor, rAe .q.uff 3I.iMI{ero ilePrIoAa xapaKTepubl

qacTt re cMeitbl oT[,t{uaTeJlr}Iii;tx Lt rlOilc'i}lil{TeJrbitrblX Telvil1epaT'yp. -&oJifoBe IIIOCTII

6e'roHl,ttrtx O()Opv)i(e [:t lz lz 0IryJel.teJIfle'l'ofi IIpe I,tM)/lIl#cl'l:i€ [:lIl 0 eft)

Iu0po3oyo,rcl'i'r'q.ltnoo,I.l;K),,|',.s.$].looo6,uclc,tl,l.oc().X$)a:'[,]

r{ He l}a3p.vruarbcfi upr{ hfl]roroKparHonr 3aMopaxlffiaHldll I{ orral{BaHl{n. Yrqepd or
rrcrrblTbrBaror rl'1.{porexHpfqecKr{e 6eroHnrte coopy)KeHl4.fl, oOr'eKTbI

uu$pacrpyxrypbl, - srolvry cnocobcrByer BbICoKas crerteHb

HacbruleHHocrr{ xauraurixpHoii crpyrTypbl Gerona ao4oli, coAepxaulefr

pilclnopst{rrr{fl coJli4 {rvropcryir: cc}.rIL} uJrr4 lqxlr}InoroJtoJtCI.nllld€ npenaparr*).

Fio:,1,11efc't

6etoua,II0,[.B,j1eH[1.-Lj,'l'.pelti[:l'[:|}4/le{h0pN{aIIPti.i',0T.cJIa.f.[Ja'rr't,lltppal

ilpor{Hocrlr. 3uaqesple a3otsbrx upeBpaTrlenurt ts sTpIX ilpoqeccax, 3arpafPrtsa}oulplx

rrpoAyKTbr fr{gpaTarlpu{ rJeMeHTa B cor{eTaHr4l.l C MI'IHepaJIbHbIMU I4 XI{MI'1qeCKI'1MI'1

.4o6anmaur.i' tl3yrrouo rroKa eilICI r{eAC}crBTC}qHo rr-Iy6oxo" B cesspl c DTuIvI, Hayqnble

rlccncAoBar{I.Ls, npe,Ulrpl{H}rMae&{ble B SToI\{ HaIrpaBneHvLM, Sesyclow{o f,BJlgrC}TCE

ai(TyaJlnr{blM}i.
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B{,I BC..}i}(}ffi {4 tr'}s1 ffi (-}esffi f{i-{AI{E'{ffi

OcnogHnre rroJlotKeHr4fi, BbrBo4br ri ilgKonfer{Aarrtrt4,Irpe.fcraB.rleHnble B paOore,

H3.[OjKeHbI HA OCHC]BAHI4LI 3KCIIepIiNfCIIITaIIbHbIX Aa]IHbIX, E0"|{yqeHHbix B

coolnercrnl,tu c ca.l4oorotrte.[t,tio parpa6orauubltvt aBTopo]vt aitFolllirrdol\a

}',l'co]'IeJ.I0.l3o'[:l.[1l](c.rl,.45'pNc.10B^'t,1g'oepr.irt.t'lu:).

lpoT}{tsoperlaT prMeroulr{Mc$ Ha.yqs"t,*t..qocT'r{xeF{I{r1M Apyf}IX ABTOpOB IIO OXOX{er{

TeMarr{Ke u cor.rfacy}orcrr c dtyngarureHr brrbrr,IpJ ocHoBaN{pI upoqeccon rlJAparaIII{I{

rroprnaFrAr{er{er{Ta Li Hoppo3r,rr'1 rIeMeHTHofo KaNIH-s. Tartau odpaeona, pafiora

TaKr.lX qr{KiIOB

T!'i A IJN TTd'\l1'TIJNT'

Kop.rynona tr4"8. Aorronlrfier r4 pa3BrdBaer o6rqr4e IrpuHIIlIIrbI yEpaBJIsrIIllI trpoqeccaMll



cTpyKTypoodpa3oB ailkIfr. IdeR{eHTHOfO KaMHq. KaK nyTe}f efo MoAu(hI4qI{poBaHIIs

KOMIIOHEHTANIPI opfaHI,ItICCKO|O Mr,lHepanbr{ofo npol{cxoxAeHugi TaK

n0 cp eAcrBOM npl4llyAllrenbllofi o 6p a6 orKpl yrn eKIlcnbIM ra3oh{'

HAYL{HAS HOtsM3E{A

vcTaHC)BJtoHbt 3aKOH$tvlepHOc'r:fi palpyl.ffeH[It{ ueMeH.'l.Flol'o KaMHtI llp}d'

floilepeh{er{Hor\d 3aN{opaxmtsaHpJr4 r{ orraprBa}r}rl{ B pacrBopax NaCl' 3aKJlr0rla}ou{uec"fl

B rrporenaHr.rpr UuKrrr.rqecKr4x xIlh{pI.recKLIX peaxqMi'I IvIe}KAy KpI'1crtu-IJIorI'lAparaME

rIeL{eHTHorc} KaN{Hfi, coupoBorKAarorrtrr{xcfl rrpc'qeccaMl'I I'Ix nepeKpllcraJl.iIi43flttrtlll' 
'r

odreNmmMl,I IlgNfCIHeHI4.sMLI, ui:)PIECIAfl[III4NII4 K .Uf;CTilyKItrI{II IIeNteHTHorO KaN{Hfl'

Fa,c.retuulM rvrerc.lEor\,i oueuerla Bogl\{or{I{ocrb xriMlittecKoro B3a.}{Ivlc}Aei'icrBlif,

hte)K7:{}|'.[4,J.tpli|I{hI'l\tl4{la.lil'tvl'ne'ue},{ej:i..]:]'()]'.0KaM..l:['1.}

l'I0l'{po6!{0.tl3yq,etIb]peel'['H1']'e,[pe,\KoIV1III0'HekI'.|'.Hl;Iec'ktcTe'N4h'l,'k.-III()J,l

ETopr.rrrH6rx l.ll,qpATldbIX 4rua UeIvIeHTHorO KaMHtI ts 3aBI'ICIIMoCTrI OT yCrOeuit

TBepAeHpI-fl.

Yctauon"ueHo, ticIIo.rIb30BaI{I'ie rr o JItlKap O 0 Kc ll JI aru bIX

BOAOpeAyIItlpyrcE{I4x AodaeoK npI'IBg,qI4T K cra6nnlisalryitl sTTpnHIi{Ta B IIo3AIiuCI

cpor(H rBepAeritlff rleMer.rroB; rloK[]3i]rro, ':tro np]tcyrcrBple STTpllIIfHTA B I{eNleIIT[tOh4

KaN4']:ie?IioJ'l,Bep["aK:}|'xIeh4'c']'tI0[1epe'N4'e[{}l0IVlYllatvl'opa;c.[I)allI:}1I()

qT0

c.H[4N(aeT.Bep0$l.l'.H0Cl,.fl06pi{j0I}a}I}.,1',l'B,l-{)'[)[{:H()I{)

HCUO.i-Ib30B,AEIYlfl'
Mopo3ocrollKocrb IIeMeIITE{oro KaMHfi .

HaVrIHo odOcgonana I'1 AOHa3aI{a qenecoOdpa3HooTb

Kap6o'arHbrx.4ucrrepcHbrx iloilo4 B Kar{ecrBe KoMr{oHerIToB I{€b{eHTHoIi cucrsMbl AJIE

uoBbiruelilg r\{ollo3gc.rolirocrrl r{errffr{Tl{oro Kan{rlt B Koppo3l4clusoIl cpeAe pacrBopa

xjiopriiloB, qro o6ycJtoB.[etic] r4x EJii4firltle]4 I.IA fllApATAIr?ilO aJll()t\41'{l{aroB I(aJIIrUlIff I4

o6pi::.lr:naII[teM60:Ieecr.oii.rtol.l.l|:},l,|iIl:lI::|'

I lgfir,Bepx/1eHa Bo:}h4o}KHOO',r'F., LrcuoJI F,:}OhJAFII4-$l Merofia fltr)e/lB&pplTe'il bHoil

npr4Hy,q?rTeilbHol-{ xap6ouU:aql{I{ 6eroHa y eKI{CJIuIM fa3oM noA ,{atsneHl{elvl AJlu

rro BbrrrreHr4fl MOpO3OCTO ft XO CTtl r43AeJII{pi H g 6 eroH a.

TE C FETT{{{E CKAfi PT MP Affi TMT{E CKA,ff 3 E{AI{I4MO CTb

FESyJIbTAT(}B Mcc-1-{EACBAI{Ieffi

Patpa6orannt Bbrooxgs4l$errueHt te cocraBbl IIeMeHToB, cogepXauIP-IX

ruogllrpllraropbr ollr-aHl{nrecKoro r{ Mr'IHeparb}tofo ITpoI{CXOXAeT{pT[' no3BoJIfl]OIIIpJe

rroBbrcr.rrb Mopo3ocrofircoctn oeroHos B ycnoBl'Ifix DKcIInyaraIII'II'Iilpi{ riolepel{eHl{oNl

3 AMOp AXr4BaHr4pl r4 oTTAr4BAHr4i4 B KOpp03I4OI{HO- AKTI'ieHOi',I Cp eAe XJIOpI4AOB'



Vcranosrena s$rleKTprtsHocrb pacr{er}ror-o MeroAa lvloAenl{potsaHllt Saroeoro
cocTaBa rleh{eHTHof0 KaNIr{fr, ocHC}BaI{r{oF0 Ha IIpLlHr{uEe N{I,IHI{IV1I.13aIILIpI lreO6apnO-

u3orepMr.rqecKoFo ilorelIqllana Flt66ca, IIpHI{eHllTeJIbHo K AB}x- ,r

TpfiXKOM|IOI{CHT}IbIM CliCTeI\,taL{.

Ilon,u--'1s1.111uuu B fletyJrbrare riccneAonairil.q flpepcraBJrel.nit o crpyl(Type 14

c0c,[a'BeI..(eMe[].,[}:[0I'"0KitM[l'!|ct\1.t4}lepaIh[|b|l\4'[',|}:|'X[1.h4'['(Ie0Ki:N{l4:

pacII|-,t,lp'lm,'[.}J0l}N{o}KH0c,'n'.[:[],IpaKI,},l'qeoK0]'0I'lp'[,IMen:I.e.H[.|.'l.I{e]M'eH1'.()[

KJiIIHI{ e p'Q aKTOpOM ts ycJr(]tsprfi X rrOHI4)KeHHbIX Ten II-Ie p ATyp 
"

YcrauonreHo IroJroxrprrcfibHos Bru.sHr'Ie npeABaprrreJrbHoft ilpr{r{ygl{TenbHor:

Kap6our{3artrrrtr Serona yr.irerir.lc.ublnl fa3oM c rlenb}c} rroBblttteHllfr Mopo3ocrolixocrrl

Geronnrix ns4ennir, r{To rrp}i npaKT}ir{ecKoM BHeApe}Irrr4 Nrc}}Ker o6ecne"rnrn

yBeiIMqelllie CpOI(a CJr)/)I{Obl MeJII(0{IlT)/rlIll,trX }t3AeJllltc CTFOI4T JIbI[0[0 fiiiijli0qelll4.fl,

KaN4H[:t. ]r.rrHt'Ka. a"r'aKxe,.rrpH o06J1fAer{krkl ()c6ux yoJr0BLri 3arril't'bI apMalypbl -
3ahfeHprrb npoilapKy npH rpor{3BoAcrBe trEI{ w3I.eirprft.

Pesy;rrrarur Hacrosrqer? paborbr r.lcro.rrb3oBaubl Irpil upoeKTI{poBaHI{tI

ycraHoBKr4 KapooHarHofo rBspAeHus B Hcunrraro;-rbHoM r{eHTpe Holcim"

flcrny.renHas yclar{oBKa rrpr4NreHe}ra !,rrfr, uofiyr{eH}Ifl rlporc}TpllroB N{eJTKoIurytIHbIX

ragAeni,ril ctporirenbrioro rra3l.raqeliu.{ fio lexnoJrorl4lr aBTolulttsllclfi odpa6orr<ia n

cpe/le rvl'JreKHc,l()i'() l'il34.

f..[oc'r'omepH[oc'il'h [.[a]'$rilflrlx rroJ[o]Kelrp{$fr, Bl,rm$1.(om Ff peKo&fle[{lrax(mfri

odycloeleua r{cnoiTr3oBa}rr{eM cotsper{er{Hbrx N{eroAoB aHaJII{3a Ml{KpocrpyrTypbl

MaTeptltuiia B r{acTI,I oilpeAeJTeHpl.fl HaqecTBeHHofo pr KOJrprqecTBeHHofO crJAep}KaHI,L[

a3, xapaKTepa rlc]p r.i Ap. FmynbTarbr rroAmXlenncHbr rec]perl,IqecmplMl4 pac.rerHnrMtl

AaHHbIh{pI, ocHoBaHI{rrvIIa F{a rrpurrrlurax xrIvti.iqecKofi rei:ruoA}iHal\{IdKi{, a raKire

alK0[Iep]livl€IiTelJlbllblM]I fl{ttrilIbl&Itf IICQJIflAOB'<LI:LLfl., l(OTOpbIe COIJIACyIOTC.fl C

06ire[r3]re

Ocn0lrH.r,re iloJroxeH['rfl na6or:.r,,t r4::rJIo)KeHw u22 HaVqHFrlx llVdJ[[4Kal.plffx, ]!'foM
rrr{cJre: 5 crarer:r B poccr4r"{cKprx xJ"pF{aJr , BxoArrr{r{x ts ileperleHb pel{eH3pJpyehlhlx

HavqHbrx przilanr4fr, peKoN{eHAoBaHHbrx BAK P@ llrr ony6nrlK@aHl{.s ocHoBHbIX

pe3yJrbraroB Hayr{Hbrx r,rcc"Tre.qonaHr4ft; 6 pa6or B peIIeH3I,Ipyeh{bIX HayqrIbIX tl3AaHlif,x,

iarrAoxcr{pycr\rbrx Sasax Aar{Hbrx WeLr of $c,ience a licoprus. Kop"ryHoe l{.8. ilp}IHfln

)/'':t{}crr{e B pque ir&}Lrrrbrx x,tep(}fipiaxrlrfi N{e}fiAYui}l]0AII0r() 1\4aolrlTada, OpeAI,I

"" n'd '*'ernatjonal Wq:rkshop cn Dural:itit5r and Sustainabiiity ol'ConcreteKU l(rl..r.f).r.A" .. t.r.il"

Strucftires (DSCS 2018), kfocNna; h{ex4ynapoAHohr KoHr-pecoe ro xI{MI4I{ I{

xr{r\{r,rqecnopf rerxno:Torr.ru (fufocxua, 2019, 2A2A, 2A21, 2422); MexgynapogHofi

E{aJ-r{Ho-ilpaKrprqecHofi rcou$epeHur.lu LrNreHr,i nposeccopa JI.il. Kynena cryAeHroB 11

NronoAbrx ycregbrx (Torrrcx, 2A19, 202I, 2022); Ndex4yuapo.{sofi HavqHo-



TexHIlqecrofr KoHqlepeHI{pTI,I MonoAhrx y{{eHbrx <L{snonaUr.roHHble MareppraJrbr 1L

rexHo.;-roFprr4)), r" IVfilncr (202 1 )"

fincceprr2ll{[Is I,IsJIo?KeHa Ha I52 ctpaHr4r{ax. cocrorrr r43 BBeAsru.rx, 6 rrraB,

BnIBoACIB, cnldcna nl4Toparypbl. Brirror{a}oil{CIro i30 l.icro.rH}iKcln Jirireparyllu. Fa6ora,
Brffrtroqaer 7 :ra6.niart, 86 plicyuKori n 2 npu:riolr(etlufi. Crplrrrypa npeAoraslel*iclil
pa()() r'il cJreltyruillafl;

tr.tnama l
Ar4ccepTaumolrHo]-o

lloc[J*Iltena aHiilil4:3y LtAyr16O"'ii

r{ccne,qoBaur4fl. Aeroponn codpanu
plNleloulucc-fi Ha Hacr .squrt NroN{eHr rrpeAcraBJror{us o6 oco6e}rHocrsx crpoennx $a:
qer{el{Tnofo KaMH.q B 3aBl4cr{Nrocrr.r or yc osprft TBoFlAeHi.u pi coAep)Kar{Hs 4o6anon m

I{eMeIITy B KAr{eCTBe OCHOBIIbTX KOL{UOIIeHTC}B 
"

I'nana 2 cci4epxom liu$opnr[ri.lr{K) oG ocllr.rsr{brx xapanT'epriorr4r(ax uoxoArrbrx

h,{a'['ep [laJ] 0t], I\{ eT'0,

n pa6o're.

B F.xaee 3 auropoM pl3yr{sH fTpoueoc crl]yKTypoo6paaonau?r.fl rle],reHTH(fr-o

KaL{}UI rIpI{ TBepAeHl.lLI B CTAHAaprHbrX ycn0Bpr.flx B rrpprcyTcTBr.pl

n.rractlt$urlrlplrolr{I4x go6asoK pa3nr4r{nofi npl.rpc}Abr, a ranxe ilprr 3alrerr{€Hprr{ .4oJrrl

IilLiHKepa b,{I,IFIepanbHnIMrd 4o6aexanrpr" VcrasclB.r{oHo B.rrr4flHr4e nollinapdc}Kcr,lJrarnbrx
go6*rrclrc ila. cocrag fipoAyi(Ton rtiApala.urta TpoxKimrrltuenoro aJirol\,ti.rlrilra r{ rut
pacllpefieJiel:iHe IIOp llo piil:liuepar\4" 'l'arcxe il()Kirla[:[bI OC.[:[OBr.:rbl€ ooo6ellHo
r}la:ltlo6pa:o.BaH'[{f.l'lp'll;:xcl6aHJIeH.},l[]Kl{eI\4.eH,'l'yj't015rvl,ac.%cr'|\4I,l.h[epijJ.IfJut;l';v,t.1tl6at.om

"qoMeHHofo 
fpatlynl.IpoBal{Hot.o uIJIaKa, pl3BecrnflKa I.I MeraKaoJTHna_ Aeroponfl c,qeJIaH

BbIBOA O TONI, qTO BO3I{IdKarOUILle I.13N,IeHeHI{_g LTOCTaBa IIeMSHTHO|O KAN{I{-fi OKa3bIBAIOT

BJIlisHLie He roirbKo Ha Slrsurco-rvrexaHuqecKue xapaxTeprrcrr,rKr,rr lro raruKe

orpaiKarorcfl Ha erc) MopogocrclrXxocua.

.t-xana 4 coAepr'Irl4lr :)r(c[epr.{a{enrii-m,}{r;ie 7]{iurlbls fio onpeAene}rr4ro

M0p0:30o,|o'i,ixtlc,'t''no0o,[a.B0.[}|[€Jl{eH.I.ocpii}J1|',1!|.[:I.IN{:H

xJloplzlloB. ()cnollmr,l wl IiFir H(i,ri,or,{ ,1au uoi,l {!&c'r}l HccJle/lonan}.t.}t ,r}iJrretcr{

ycraHoBJIeHI{e KoppenflIdpril Nrex,qy npeo6pasoBa}rr{eM Kpr4craJrrrorrrAparoB

qES{CIITHOfC} KAIVIII.fi I,1 BO3Hi,IKAIOUII{MPI BHYTPEHHPIIVII,I HANPSXCHHSftI4, IIPPIBO.qEIqI,IMII

r cSpocy ero Su:IaKo-I\{exaHr4r{ecnrlx xapaKTopucrrrK" h4enrure Bcero pa3pyrueHr4ro B

.4ar{rrbrx ycnoBH.sx noABepl.cfl cc}cTaB c

nporloxo)r(Eelli4.fl, rrl"o rcuiopnr cl6 nonniuleiluc'rii

Kaq.eo'i'Be ;.{<.l6am r<N.

Fnaaa 5 nocefiuleHa [{:iyqennro npouecca

nro4nSlrnaropoNr xapdouarrroro

etprleicrlanirocrur rr3riecrr.iflr(oB B

prcx,vo ortse unott n pr{ Hy,{p{TeJr bHor"{

JII4'rcpa'["vpFiI IiO T'e]!Ie

w crdcTeMaTl{3prpoBaHbr

rcap6ouu:al{prr{ Ha crpyKTypy pr ceofrcrea rIeMeHTHoxo Kan,IHs. I4sy.lsHbr pa3nr,rr{r{6re

fiapaMerprr tcap6onpl3al{ul'I, a raKiKe HecKoJrbKo peiKr4Moe o6pa6orKr{ vrJreKr{cJibrM

ra3oh{. Hafi4en nau6cr.uee e$Seittlrnnuril cuocoS napSoHirsar{trr4 rleh{eHTHoro KaMHfl,



B pe3ynbrare Koroporo )'-A lfcb 3alrerr4TE rro3r{Tr4BHoe Bo3.uep1crtsr{e trq

Mopo3ocroftxocra xapdoHusr,rpyen{oro &rarepnaJra.

Inana 6 co,qepNl.ir pe3ynbrarbr npaKTur{scnort npoBepKr4 pe3ynbraton pa6oru
B FIayr{HC}-TexHI'IqocKoM IIeHqlfi uo r43vr{eHlilo ceollicrB crpotrreJrbrrbrx Marep}r€L[oB, a
TAiOi{ e p€ 3}.[ brii.Tbl Br I erp eiliffi p e3 y"[bTa ro B r{o c Jre Jxo Ba r.ru.q .

l.loJ'[yqeHHbtx Hay!lF{I}IX pe3yJIb['a'roB. Anroperllepi#r] lz rry6rruxal..{prn a}J'r,of;a 3 llo;uori
Mepe pacKltbrtsaror co^qeplKaHr,re "4r{ccepraquoHHoft paooTbr Kop.l1'Hoea I4.8. Tr

coorBercrByror LrlIeql'IaJlbllocrll 2.6"14. Texnonorra.fl ctlJrr.lnargbrx lr rvrorrnaBmr{x
HOr\{eTaJIJILlq e CKI4X h{aTep i.itLr{oB 

"

SAMEL{A}TT4fi E{ FET{$EffiHAAI{PTPT TIO AMCCEPTAI{&{I4 M
AIIT$I)&c$fl,tsATV:

I f{paxrlr'recrcuil olIbrr ?I MHol-oqr{c-rreHHhre ficcJreAouanrl-fl LrtsprAereJrbcrBy}or.
qro KapooHar-coAep)fialr{I4e r{anoJrHr.lTcJru B cocraBc rIeNreHTa vr derona He
crclcoclcrByror yBenidr{f;Hurc' L{opc}3c}crofircoctu, w, KaK npaBl,Ino" get?crnltor B

Irporr{EoITtlJIo?KHC}M Harlpaeilenplra, Karq anTop Mo;Rer o$rscHprrb HecoorBelcrBqe
c B olix pe3)-.[ bT{}Tos o 6 il tenij B ocTtrbrNl 4tillllrnrvi'l

2I{oll,i-6l<.}J.l.h|''|Jl'0,'[.[|0C,.t-.'[,|t{9l,1xe,|::|]}i:(

[lpokl:1l]oJlbHfitlM tl0pa^totvt f[]htf;Jr],HeHHbtx ].J uoporrroK 14. o6pa6o.i,apiht.F.,rx arye,1,oHor\,r.

faxe nedolrurl{x pe3nl{ntt{t? e Kai{ecrBe rl3MeJIbi{eHr{fl, B Lro,4ep)Kar{Hpl reJletsor,i nogrt
pI BoAbI, octasruefrc.x B saxpurol".t qacrll Karrunnspl{blx rtop, Aocrarovno, .rro6rr
o6tscnlrrn Kouedanu.q sHa.{ei{1rfi, Koropbre rrpoAcraBJrerrEr Ha pr,rcyuKe 1i5 B

Ar.icceprarJwrikr Ha pr{cyHxe 1 s anropeSeirare.
3 l-{lar<.nuuecrlce cdpocl,t }t iloc.reE}'rorlr4e lradc4rt,r npoquocrn (pncyllorc 11a n

((Il:I4Kilkt![ec.K.ttMLI)) peaKltl:ltlM[:t c ]t!Bclnell AFt l.r AFrn clla:1. K coxi]Jre.Fr.rrg), [ie oqeFrr,

ITOHTITF{O, KAK ITI}OBOApInprCb prLlrTbITaHI{fl IIpOT.IHOCTI.I ts Aar{HOM C_IIyr.Iae ilo
craHAapftropi naeroAplne I{a pacreopHbrx c6paer4ax, v.ilw KaK yna3aHo y atsTopa - Ha

IIeIvIeHTHoM KaNfHe. BotntoxHct, roledanug ttpor{Hocrl{, KaK lr E cJryzqgtt c
((IrJlclrHocrbrc!>), cBs3aHbI c lrolpelllHocrbto SKcneplilvrerira?

4 O6ilapyiiterurte ailrclpor,r R CIocrane 3arBepAeBruero i(aMi.rfl
[[siIp0I"[,|l.{pa.[,14.po'8a[:l'[:['[l-tX{la.l1le[4eIl,ra(c''p.54Bljdccep,Ia

tsJII4,THue rra rl{Aparal{Hro He roJlBK:o xlinruqecKprx godanon, a n 6o;murer.l creneHs
cBfl3ieHo c BeJrr{qr{Hor"l e/q. Ecnu r4Merb B BI.r"4y, rrro }rccJleAoBa-Tacb crpyKT}zpa Kel{Hr{
upl'l3FIaqeHI'Iflx u/t1, xoropble [pI.IBeAeHLr n radlr.rqe 5 ,qnccepraqnpr (n upe4elax 0,26-
0"29), To cJleAver iroruIllurb, t{To B crrJrl/ xor.s dni npocrpaucrBerruoro $ax:ropa, He



lloBop.s yrKe o Ae$HIXpJTe tsoAbl, rplAparar{r.rrr a,Tprra ll delrlra nooduXe He Mo}rder 6rrrt
3aBepllreHa - HLI B IrpllcyrcrBpru go6aeox, nu 6es Hr.rx, r{ qervr Hr.Dr{e e/q (n ctyvae
Irpl'lMcHer{[I.fi lrJlacrllSurarc}pa), teu ooxrrue OcraeTcs Herrporr,rApaTr.rpoBaHnux Sas"

5 EcnH lr3h,repeHris upoBoAr4"r{r4cb ua odpaeltax rp}r pa3"[riqHbrx 3rraqer{raxx n/q,
To :)Tcll-o BnoJIIIe AocTiirotil{o, 't:tcl6nt cldtscl.rpirs BJlr{.qr{ue nnacrllduaqupytot"t[.tx

i00aB0Kl:[ape3yJ'I'[:l,i]ci1..,[l'tt1'3-|\4epe[l[1,i.[t0rJ'klc,|'.0o,|}.,l.'ktj|'t)()!l.[:X

6 Antop ct{},!Taet lsJIeHn'r' }:, coct'arJe rrlJrara cter:loofipa}HbrM (crp 74

Al4ccepraquu). Ha xanou ocHotsaHprpJ oH B TaKoM clyilas rrpnrrprcbrtsaer reJreqwry pnr
plHreHcprBnux peSeencoB na 4n@paruorpauue?

7 trns BbI[oJIHeHI,I.fl TepNroAr{Hanrnqecrprx pacr{eroB 6rilo 6ri
qe;recooSpa3Hblnl r{cno.rlb3oearb IrporpaMM}ic}e oSecne.{eHrdo. crrequaJrbr{o Ar-s src}ro
pa:spaGoranlloe u xopoilio 3iipeKcli\,rer.rAoBitBuree ce6"s cpeAu i{cc.neAonarelefr*
(i{er\4 er{'fr r )dxor})> ( I lanp n ru ep, r r aKe'r' CernG [: M S ).

Itrpuee4enunre 3alvle{daHpJr He cHllrxaror noJIoxI{TeJIbHoro BlTeilarreHl{.fl o
pa6ore.

SAKJIKF{EI{I4E C C O OTB E T C TBmH AMC C E pT.Ar{I{H
KF I4TE PI4"fl i\{, Y C T.{H O ts JTEI{T{bIM N G JT O}KEI{I{E IVT O

III)14C1 V ?K&m I{WI,fl y trf &]ffiIX C T{,tI fl IIEI,{

ffuccepraqux Irlnana Eacr.ureBr{r{a KopnlyltoBa E{a rei\ry <<Btnsnne rfa:oeoro
coctaBa I'I crpyKTypbl IIeMeHTHofo KaNrH.q Ha ero Mopo3ocrortrcocrr>> npeAcraBJr.fler

coOorl caMocro.flTeJlbHo l{a[I4caHnyro, 3aBeprrreHrr]To HavqHo-KBarrrd+rrmaqrdoHrryro

paoclry: oTJlllqal0uyrcc.fl aKTyanbHclcrbro M Br{yrpeHHi,rNl eAtiHCT'80}r, a raKxre
od.nagalon1yrc uayqncrfi ll<lslfguoli. reclpernqecxol"i rr npar(Tn.lecrofr:ilraqi4r\,roollnlo, B
/ll l,l COepT A[ [:l 0 H. l :l 0 H

cttocofion [IoBl'it.tllenl4t r\,!opo:octofircoclu 6e'roHo[J Ha ocHoBe o6rqec'rpc].H,r'eJrbH.blx

IleMenTots, rlTo l{Meer cyulecrBenHoe 3Har{eHr{e AJrfr pa3tskrrr4fl orpac-qu eHaHprfi e

odracue crpor{TenbcrBa. ":

n{I,rcceprauuoHl{as paSora coornercrByer Kpprrepr,r.sM rrr. 9-14 llono)KeHr,rfl o
ilpltcyx(Asllllu yqeH x crerreHefi, y'reepTKAenHoro flocranoBJreHr.ieM llpaelrrelrcrea
Foccnficttof,i rDe4epaqlalr c')r 24.$9.2013 r" ,Vs 842 {n geiicrnyioirlefi peraxrlri}e

rTacnopra cnellllarlbHocrl,r, a ee atsTo.p,'Kop'lyHon I4gaH Bacumeel{nl, 3ac.iryfl{I{tsaer

ITpl{cyrffAeHl4fl eMy }nleHori creuenu KanAr.r.{ara rexnprrrecnux I{ayK rro cneql{arrbHocrr{
2"6.14 Texnonorl{fl cLIJILIKaTT{brx rr rvrorrnaBKr,rx HeMerarruqecKprx N{arepr.ranoB.



Otpx ryua;tr, ru *,I il tlllllrrH erilT"i

.{orcrop rexHilqecKllx HayK' ilPo eccop

(cueqnanbHocTb 05.17. I I - <<TexHOJIOfI{f, OI,IJILIKaTHbIX
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TeXr{OjIOI' Ll.t ecrue i{ 14 l{c' t' nl yl (r'e x l l N'lecm n ii. y l il kl Bepc t4l'e'i:)>.
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