
OT3bIB

o QuuraaJrbHoro oTrrroHeHTa H a AI'ICCepTaIIHOHHylo pa6ory

,{rxronoBa As ana cvrfl, ArerceeBr4qa <<p asp a6 orra AByxcno fi urx M aTepI{aJIoB

Ha ocHoBe cBepxBbrcoKoMoneKynflpHoro rroJII43TI4JIeHa 14 3JlacroMepoB))'

npeAcraBJreHHOfi Ha cor4cKaHr4e yuenofi crerreHr,r KaHA]nrara rexHLIrIecKI4X HayK

no cre[LraJrbHocTr4 05. 1 6.09 - MarepuaxoBeAeHl4e (n rnraruI4HOCTpOeHUU)'

ArryaJr bH ocrb TeM br Arr cce prau[ oH H oro lI ccJr eAoBaHr'r fl '

B y3nax rpu6oconpffI(eHufi o6opyaoBaHl4fl vr MaIuHH, pa6oralouux B

rII,IKJII4qecKI4X SKCTpeMaJIbHbIX ycnoBHflX B KOHTaKTe c X(I4AKI4MI4

arpeccr4BHbrMpr cpeAaMl'r, mupoKo rrpr,IMeHflrorcq pe3I4HOMeraJIJII',IqecKI'Ie y3nbl

rpu6oconprrxc e:nuitt c ynnorHnTeJrflMlr. oAnurur vrc MeroAoB noBbIIIreHvIfl'

pecypca pa6orb-r pe3r,rHorexHnr{ecK vx vr3lrerruit MoxHo orHecrl4 MoAl4$ranaquro

KOHTaKTHbTX no Bepxu o cre fi aHru Qpr4KrIproHHbIMI4 no JrI',IM epHbIMI4 no KpbITI4fl MI4'

Taroe nro4uor4rlr{poB AH:nI pa6ouefi noBepxHOCTlr ilpaKTr'',rqecKl'I He BJII{fler Ha

o6teuHrte rroKa3aT eIrI4 pe3pIHOTexHI4qecKI4X uglie[uia u IIO3BOJIfleT

cyuecrBeHHo cHlrlr(am xooSonuueHT TpeH vrfl, vr I43Hoc rpra6onapbl' B ra'IecrBe

rroJrraMep&, cnoco6Horo 3Har{I4TeJIbHo noBbIcI'ITb 3Kc[nyaTauuoHHble

xapaKrepr4crlrKr4 pe3r'H, Bbr6paH cBepxMoneKynxpHsrfi rIoJII4srHJIeH (cBMlIS),

oonaAarouufi BbrcoKr4Mr4 MexaHlrqecKHMr4 CsoficrBaMl4 B IUI4pOKOM I',IHTepBane

pa6ourax reMrreparyp. o.UnaKo, ero ruaposo6uocrb r4 xl4Ml',IqecKafl I{HeprHOCTb

npenqrcrByroT Bo3Hr4KHoBeHI4Io rnrex$a3Horo B3aI4Mo Aeitcrsufl' c ApyrI''IMI4

Marepr4 aIra6vr, B T.q. c pe3r4HaMH. c orofi roqrl4 3peHvtfl,, 3aI'aqa I4ccneAoBaHufl

apte3v', raHTeHcHQnnawrr v HarIpaBJIeHHoro perynl4poBaHl4fl aAfe3iloHHoro

B3anMo reftcrsus Me)rqy pesHHofi vr cBMnD [nfr co3AaHI'Ifl AByxcnofiHrrx

Marepr4aJroB npeAcraBJrflercs aKTyanrsofi vr orBer{aer coBpeMeHHbIM

rpe6onaHlltM nPoMbIruJIeHHocrH'



Crpyrcrypa u coAeplnaHrle pa6orbl'

fiucceprapfl cocror4T vr3 BBeAeHI4f, ttflTvr rJIaB, 3aKrloqe[vrfl', cIIHcKa

r4crroJrb3oBaHHbrx n'TeparypHbrx I^crotIHI4KoB vr3 145 HaI4MeHoeaHIafi vr rpex

rpr4noxceHrafi. pa6ora r43iroxeHa Ha 149 crpaHI4II&X, B T.rI' coAepxflar 48

ppIcyHKoB I{ 2l ta6nta[Y.

pa6ora BbrrroJrHflJracb B paMKax KpyrIHbIX HayqHbIX rlporpaMM:

6ro.urKerHbrx nporparr,rrvr co pAH, oHI4 co PAH, roc3aAa."uir MuHo6pHayKI4

PO, xo3AoroBopHblx Pa6or'

Bo nneAeulrpr o6ocHoBaHa aKTyanbHocrb vr Ilenb I'IccneAoBaHI4fl' ero

HOBI43H A Vt ilpaKTl4qecKafl 3Har{I',IMOCTb'

B nepeofi rraee Ar4CCep ra|fl4v ilpoBeAeH aHaJIu3 HayqHblx I4CCJIeAoeaHIafi

B o6lacru vroarao u:Kawlvr 3JIaCTOMepoB' o6ocsoBaHa nepcreKTI4BHOCTb

npr4MeH eil.lt.fl cBMlI3 B KarrecrBe 3arrl?rrHoro noKpblTvrfl. PaccMorpeHbl

TeoperuqecKr'e npeAcraBJreHr4fl o B3al4MoAeficrevfrx KoMrIoHeHToB B

ferepo$asHrrx cprcreMax, a raK)r(e sarropu (rexnorofr4qecnufi cnoco6,

arrueHsrfi HarroJrHHTeJrb, ycKopr{TeJrb BynKaH:n3arJ].rf]z'), BJII4tIouIue Ha

flporrHocrb aAre3r4oHHoro coeAI4H e*vrfl. o6rop 3aBepilaercfl

apryMeHTI{poBaHHbIMu n o6 ocHoB aHHbIM H BbIBoAaMI4'

Bo eropofi rrane AaHbr xapaKTepr{crr4Kl'I o6tercros vr MeroAlIKI4

gKcrrepprMeHTaJrbHbrx r{ccneAosaHl,Ifi. Anrop 
^nfl 

I'IccneAoBaHuf, nsl6pan uenufi

KoMnJreKc coBpeMeHHbrx MeroAoB I,IccneAoBaHlIt Qraauxo-MexaHl'tqecKl{x 14

crpyKrypHbrx xapaKT epvcrr/'K M arepl4 aJIoB'

B rperrefi rnaee npeAcraBJIeHbI pe3ynbrarbl I'IccneAoBaHI'Ifl al.re3vu

MexcAy cBMn3 v 3nacroMepaMn . vrccveAoBaHo BlrvflHlfle KoMrIoHeHroB

pe3uHosofi cMecr4 Ha aAre3r4oHHoe B3a,MoAeficrsne Me)KAy peauHofi vr

cBMlIO. paspa6oraHa rexHoJrorr4fl nonyqeilvrfl AByxcnofisoro Marepl4arla Ha

ocHoBe 3JracroMepoB u cBMn3. flonasauo, rrro c yBenI4r{eHI4eM aKTI4BHOCTI4

HanoJrHr4TeJrfl (rexHuqecrufi yrnepoA, Ty) noBblrrlalorcfl He ToJIbKo

MexaHprqecKl4e ceoficrna 3nacroMepoB, Ho vr aAre3I'IoHHat [pot{Hocrb
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AByxcnofisrrx o6pasuoe. ycraHoBJreHo, rrro BBeAeHI4e BTopI4tIHofo ycKopl4Tenq

BynKaH v3aw4v 4ra6en'nfyaH vrAVHa (Aof) npprBoA,r K rIoBbIIueHI4Io

aAI-e3I'oHHofo B3al4MoAeficreus MeXAy peeuHofi vr CBMnS' Koropoe

peaJrr43yercfl 3a crrer o6paso Ba."."fl, cynsQraAHbrx cssgefi vr upeo6pa3oBaHl4fl

HaAMoneKyxrp no fi crpyKrypbl r.p aHI4r{Hof o cJloq cBMlI3'

B qerseprofi rJrase ilpeAcraBJleHbl pe3ynbrarbl HccneAoeaHllfi

nonyqeHHbrx AByxcnofisrx Marepr,raJroB Ha ocHoBe rrpoMbrruJreHHofi pearasu B-

14 ucBMlIS. llorca3aHo, r{ro npeABapprreJrbHoe BBeAeHpIe qacrl,I[ cBMlI3 s

o6reN,r pe3r,rHoeofi cMecr4 rrpr4BOAr4T K yBennrreHulo aAfe3r4OHgofi ilpotIHOCTLI

AByxcJrofisrrx KoMno3r4ToB u yMeHbrueHr4ro pa3Hocrr4 xoeSSI4uueHToB

ruseftsoro repMr4rrecKoro pacunpeHr4fl sJracroMepa I4 cBMn3. Paspa6oraHa

TexHoJrorr4fl HaHece Hr,fl, ToHKoro 3arrlr4THoro noKpbrrvrfl ug CBMII3 Ha pe3l4Hy'

3aKJrroqarcruaflcq B r4crroJrb3oBalnr cnoco6a ilpeABapl{Telruofi BynKaHlfl3awrvl

pe3r4Hoeofi cMecu. fiauuan TexHoJrorr4r rro3BoJlfler nonyqarb AByxcnofisue

Marepr,r€urbr c Bbrcorofi Mex(cnoesofi aAre3nefi, cnoco6creyroruefi rloBbllrresuofi

I,I3Hococro fi no crvt ilonyqeHHblx uzn'etuit'

B nqror_rnaBe H3JrO)KeHbr pe3ynbrarsr pa6or rro BHeApeHLrro paspa6oroK

B peaJrbHoe rporr3BoAcrBo. IlpuneAeHbr pe3ynbrarbl creHAoBbrx vr orIbITHo-

npoMbrrrrJreH Hbrx r4cnrrraHuil, rr oATBeplr(Aarcuue Bblco KI4e rlo Ka3areJII4 pecypca

pa6oro cno co6 H OCTr4 p asp a6oraHHbrx M arep r4 ano B v\ Vg]J{e nui't us HpIX'

HosngHa rrccJreAoeaH[fi vr roryqeHHbrx pe3yJrbraroB cBfl3aHa c

ycraHoBJreHraeM Sarcra rroBbrrrr el:,l ,fl, MexccJroeeofi aAre3I4I'I B AByxcnofiusx

Marepl{ aJrax BcneAcrBl4e o6pasoBarvrfl' cynrSraAHblx cergeil MexcAY

MaKpoMoneKYnaMI'I CBMIIS vr 3JIaCTOMepoB npn rlpl4MeHeHvrvr

guQeHl4nryaHup.vrHa B KaqecTBe BTOpI'IqHOfo ycKopHTeJIfl BynKaHK3awvl

pe3I4HOBbrx cMecel4.

ycraHoBJreHa 3aBr4cvrMocrb 3KcrrnyaTauI4oHHbIX csoficrs pe3I'IHbI c

T.HKI,IM 3aIIII,ITH'IM cJIoeM v13 CBMnS oT napaMeTpoB IlpoUecca

BynKaH v3a\r4r4. lloKa3aHa ueJlecoo6pa:Hocrb BKrIoq eHvrfl' cra4vrvr
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npeABapl4TenbHofi BynKaH v3aqlzrvr p^nfl o6ecnerleHl4t

paBHoMepHoro rro ToJ[rIr4He CJrofl I43 CBMII3.

perynupyeMoro

YcrauoBJreHo, rrTo npu BBeAeH vr4 rIacTI4U cBMil3 e o6teu sJIaCTOMepa

rpoucxoAllT yMeHbIxeHI4e pa3Huubl Ko3S0I4III,IeHToB TepMI,IIIecKoro

pacurr4peHr4q pe3r4Hbr H cBM[3, uro Tro3BoJrfler rrpeAorBparr4Tb pa3pyllreHl4e

AByxcnofiHux ugtreruia ro nnexQagHofi rpaHI4IIe npu reMneparypHblx

ilepenaAaxBnpoqecceI4x3KcnJryilfawv.

flparcrnqecKaq 3HaqHMOCTb paooru onpeAeJleHa cneAyroul4Ml4

no3l4quflMpl:

. paspa6oTaHHbrfi asyxclofiHHfi noluMepHblfi Uarepvalr Ha ocHoBe pe3I4H

vr cBMnS [rrfl rrpprMeH eH:nfl B KaqecrBe ylrnorH eiHuit noABI',I]ICHbrx 14

HerroABlrxcHbrx coeAuHenuit,pa6oraroulr4x B pa3nI{rIHbIX arpeccl,IBHblx cpeAax I'{

npu noBbrrueHHbrx AaBJreHvrflx B LuIapoKoM I4HTepBaJIe pa6ouux reMlreparyp,

LrMeer rrareHrHyro 3arrlrdry (narenr P@ Ne 26 15416 or 04.04.2017 r', BIor' Ne

l0 - 9 t.);

. paspa6oraH cnoco6 HaHece Hvrfl, Ha pe3uHy ToHKoro (50-100 n'Kn'r)

3arrlprrHofo rroKpbr rr4fl ras CBM|I3, no3BoJlqrcunfi IroBbIcI'ITb l43HococtofiKocrb

Ao 5 pa3 npr{ coxpaH ornr4 Susraro-MexaHurrecKllx csoficrB pe3I4HbI (nareHt P@

J\b 2641816 or 22.01.201 8 r., Eron' J\b 3' - 6 t');

. I4sroroBJreHHbre pe3r4HorexHlIqecK'e ugl'e'wrfl Ha ocHoBe

paspa6oraHHbrx Marepr4aJroB rrpounr4 OnbITHbIe I4CnbITaHvfl, vr BHeApeHbI HA

npeArrp vrnTr4flx pecuy6JIuKI,I Caxa (,frcyrHr) AO <<BoAotcaHaJI)) (arr

BHeApeHvrn or 19 Senpalu, z0l8 r.) u (DKV CI43O-I yoCvTH (arr BHeApeHVn'

or g anpenq 20lg ..), a raK)Ke npoIIIJIlr ucnbrra]Hkrfl, B BpIAe aMoprI43aIII4OHHbrx

BrynoK r4 cafireur6roxoB Anr JrerKoBbrx aBToMo6uneft (arcr BHeApeHVfl' or 10

xHBapn 2018 r.).

O6ocHoBaHHocrb rr AocroBepHocTb HayqHbrx floJro]KeHufr, ocHoBHbrx

BbTB0AOB He Bbr3brBaeT couHeuufi. 3arquulaeMble IIOJIO)K9HUA

apryMeHTr,rpoBaHbr $arruuecKr4Mrr AaHHbrrrnrn QurpIKo-MexaHI'IqecKI4x csoficrs u



crpyKrypHoro a*urv3a. B rpoqecce 3Kcrrep'MeHraJrbHofi pa6oru

prcrroJrb3oBaJrnCb coBpeMeHHbre npra6opu vr o6opyaoBaHl4e'

craHAapr'3r,rpoBaHHbre MeroAr4Kr4 r,rcrrblTauuit MarepI4aJIoB' Brrnogrt,

cQoprr,rynr4poBaHHbre Ar4CCepraHTOM, o6ocHoBaHbr r4 BbrreKaror I43 nofiyqeHHblx

oKcnep'rMeHTuurbHbrx AaHHbrx. ocHoeHrre pe3ynbrarbl pa6orsl ilpo''nl4

uupoKyrc arpo6auu*o Ha poccuficrux 14 MexcAyHapoAHbrx roHoepeHur'Iflx.

HenocrarKrr *r 3aMerlaHlrr rlo AllcceprallrloHHofi pa6ore' He

noABepras coMHeHr4ro ocHoBHbre HayqHbre nonox(elHvrfl I4 BbIBOAbI col4cKareJlt,

ueO6xoA'rMo oTMeTr4Tb cJleAyloune 3aMeqaHnfl I4 HeAocTaTKI4 no pa6oTe:

1. Bo 2-ofi rrase Ancceprarr4v, s ra6llaue 2'2' s Kapre cMellreHufl He

yKa3aHa MapK[poBKa r4HrpeArreHToB (creapuHoBafl K]IcJIora' KanraKc' oKcuA

rIHHKa, cepa) trnfl cocTaB IIeHvIfl, pe3HHOBbIX Cuecefi.

fiaua xapaKreplrcTprKa BropuqHofo ycKopI4TeJIfl AUQeuI4JIfyaHvIvrHa

GOf), oAHaKo, He yKa3aH efo rTpor43BoAl4Tenb. Ecttu 3To npoMbIIrIJIeHHbII'I

rpoAyKT, Heo6xoAI4Mo yKa3arb ero MapKy'

Z. B 3-i4 rJraBe noKa3aHo BJII4flHI4e BTopuqHofo ycKopI4TeJIfl

BynKaH v3a!|[{vr AOf Ha BynKaHlr3arrr4oHHbre xapaKTepl',Icrl4Kll pe3I4HOBbrx

cuecefi. Ha rr,rofi B3rnqA , ItIrfl nyurlefi Koppen flrlvrvr gHaqeHlafi

BynKaHr.,r3arlzoHHbrx xapaKTepr{crr4K, noJryqeHHbIX Ha 6erporopHoM peoMerpe'

c pe3yJrbraraMlr, noJryrreHHbrMr4 MeroAoM Al4$OepeHul{anbHo-cKaHl4pylouefi

KaJropr'MerpLII4 (ACK), xeJIareJIbHo npeAcraBl4rb repMorpaMMy ACK

pe3r{HoBbrx cruecefi (petc. 3.8.) B 3ABvrcvrMocrr4 OT BpeMeHI4, rrocKoJlbKy B

KaqecrBe BbrxoAHbrx napaMerpoB rrpoqecca BynKaHr43a TJvrvr pe3I4HOBbIx cuecefi

nu6paHbr BpeM fl. HaqaJra (Ts) u oKoHqaHvrfl, (T:s) rroABynKaHl'I3arrw, onrl'IMyM

BynKaHM3aWvr (Too).

3. B pa3Aene 3 .3 . noKa3aHo, rrro trnfl yBenr4rr eH*fl, aAre3I'IoHHoro

B3aprMoAeficrsus Melrqy pe:r,rHofi v cBMn3, B COCTaB pe3I',IHOeOfi CMecI4

BBeAeH BTopr4rrHufi ycKopr4TeJrb BynKaH r43a.l,u AuQeHr4nryaHvr^r4*, a B

Kar{ecTBe aKTpIBHoro HarroJrH vrrerfl, HcloJIb3oBaH ToJIbKo TexHl4qecrufi yrnepoA
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(Ty) MapKr' N774 Seueurypbr pe3r4HoBbrx cuecefi rpr4BeAeHbr so Z'oia rrlaBe B

ra6nrau e 2.1 .). He coBceM noHflTHO, r{eM O6ycnoBJIeH nu6op TY aannofi MapKI4'

rlocxolrK), B pa3Aene 2.2. r4ccneAoBaHo BIrvflHV,e pa3nl'IqHblx MapoK Ty

(N774, N550, K-354) Ha csoficrea oJracroMepoB vr noKa3aHo' qro c

yBenuqeHr'eM aKTr4BHocrr4 Ty, BBoAr4Moro B SnacroMep, nporrHocrb

aAre3r4oHHoro B3ar'MoAeftcreus c cBMrI3 Bo3pacraer (Ty MapKI{ N774 vt'

N550 flBJrflrorcfl cpeAHeycunr4Barouvrwvr) TY rvraprra K-3 54 - BbIcoKoaKTI4BHbIM

ycLIJII,IBarouIpIM H an oJlHrarenevr)'

4. B pa3Aene 3 .4. MeroAoM I,IK cneKTpocKonplla c noMoIrIHo HIIBO

noKa3aHo o6pasoBaH're cynrsraAHbrx rpyiln (c-s, R-so-oR 14 Ro-so-oR)'

Ha npOtIHoCTb aAre3I4oHHorO B3a1aMgAeficrsus' Ha n'rOfi

Ha ryex$asHofi rpaHI4Ue Me)KAy CBMIIS 14 snacroMepoM

crrer o6paso BaH:lrfl a \vrvrBHbIX BoAopoAHbrx cersefi 14

rpaHr,rqHoro cJros c MeJrKooseponrarHofi crpyKrypofi, qro rroATBepxAaercfl

Mero.[onr P3M.

5. Pracynorc <Mrarcpooororp a$uu lpaHnr{Horo cJlon CBMII3 vr

orracroMepa Ha ocHoBe: a) EHKc-lg 6eg A@f; 6) EHKC-18 c 0,3 Macc.q.A@f;

n) 6KI,I-3 6es A<Df; r) cKI4-3 c 0,3 Macc.q. A@f; A) cKC-30 6eg A<Df; e)

cKc-30 c 0,3 Macc.q. AOf) Ha crp. 84 v pplcyHoK <<HaAruoneKynnpHafr

crpyKrypa AByxcnofiuoro Marepl{ afta: a) B o6lacru cBMlIS; 6) B o6nacru

r'rexSasHofi rpaHurlbr B3alrMoAeficrnuq cBMrl3/enacroMep; n) B o6nacru

gJlacToMepa)) Ha cTp. 85 uMeIoT oAuHaKosrtfi ropqAKOertfi HoMep'

BuueyKa3aHHbre 3aMer{a*vfl, Hr' B roefi Mepe He yMaJrflror UeHHOCT' Vr

AOCTOT4HCTBa pa6orsl cor4cKaTenq [rxroHoBa A.A.

CoorneTcTBI{e pa6orsr rpe6onaHllflM, nPeAbf BJIfeMbIM K

KaHArrAarcKHM Ancceprarlufl M'

fluccepTarluoH 
.'afl, pa6ora flrxrouoBa A.A. flBJIfleTct 3aKOHrIeUHOfi

nayuHofi rcnarruQr4Kauuousofi pa6orofi pr coAep)fl,rr HayrIHyIO 3HaqI4MOCTb VI

npaKTI4qecKyIO IIeHHOCTb.
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KOTOpbIe BJIpIflIOT

B3fnf,A, ycvrlreHue

peaJll43yeTcs 3a



ocHosHbre pe3ynbTarbr Ar{cceprarluoHHofi pa6or' ilpeAcraBJreHbl B 5

cTaTbflx n pesepr4pyeMblx x(ypHaJlax, I4MeeTc s 2 nateHTa PO'

co.uepx a*ve aBTopeQepara B nonuofi Mepe coorBercrByer ocHoBHbrM

rroJIOlKeHpIfl M AI'ICCepr al-Ixvr'

3an.urcrreHlle.

.{ucceprarlHoH HAfl, pa6ora,,{rffioHoBa AQana cvrfl' AnercceeBr4qa OTBeqaer

BceM rpe6on alvrflM, [peAbflBJrfleMbrM K KaHALIAaTOKLIM Al{cceprauxflM' a ee

aBTop 3acJry)rcraBaer npr{cy)r(AeHrlfl yuenofi creIreHI'I KaHAI'tAara rexHI'ItIecKI{x

HayK rro cneur4aJrbHocrra 05. 1 6.09 - MarepLIaJIoBeAeHLIe (n n'rarul'{HocTpoeHuu)'

O$uuuanrHrrfi orIIroHeHT'

KaHApIAaT TexHI'ItIecKI4X HayK

(05 . 1 6.09 - MargPLIarIoBeAeHIae

(n rvrarul{Hocrpoennu)),

Hayr{Hblfi cotpyAHlaK

ra6op aropl{Ia xIIMI{I4 noJII'IMepo B

OelepilbHoro ro cYAaPcrBeHHofo

6roAxerHoro YqPexcA euvfl' HaYKI4

E afi ranbcKo ro r4HCTr,rTyTa IIpI4p oAo n o JIb3 O B ag6fl,

cu6upc Koro oTAene Hr fr, P occufi c ro fi aKaAe M Wfr uay rc
/l

^ //,^r't Oxcaua Xurvr6eeBHa ArcPona
r u/'F hv-/

6700470 r. Yrau-VAe, yn. CaxbnHoBoir,6
r4cb #P/*/r{ Q.,fre.

S.uoqta: chem8 8@mail.ru

Ter. 89025646420
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