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Om3bl8 eeoyu~eu op z aHU3GlfUU 

OT3biB 

Be)J,yii.J;eli opraHH3al(HH rHIJ, AO «llllO «II;H11I1TMAlll» Ha )J,HCcepTal(HOHH~l 
pa6oTy TAP AKAHOBA ITaBna Bna.rt:HMHpOBHqa «Pa3pa6oTKa MeTO)J,HKH ouenkn 

I 

BJIIUIHH5I BO)J.OpO)J.CO)J,ep:ll<ai.U;eH cpe)J,bl Ha CKOpOCTb pOCTa Tpei.U;HH IIpH CTaTHqecKOM H 

l(HKJIMqecKOM Hai])Y'>KeHMH», rrpe.rt:CTaBJieHHYIO Ha COHCKaHMe yqeHOH CTerreHH 

KaH.l1M.l1aTa TeXHHqecK x HayK no cnell,llaJihHOCTM 01.02.04 - MexaHt a 

.rt:ecpopMHpyeMoro TBep.rt:oro Tena 

0T3biB COCTHBJieH B COOTBeTCTBHH C II.24 «f10CTaHOBJieHM5I OT 24 CeHT5!6p5I 2013 

ro.n:a NQ842 0 riOP 5I)J;KE ITPHCY)K)J;EHHJI YlffiHhiX CTEITEHEH» 

061IJ,aH xapaKTepHCTHKa t~HCCepT3U:HOHHOH pa60Thl 

)J;HccepTal(HOHHa5I pa6oTa TapaKanoBa IT.B. cocTOHT H3 BBe.rt:eHH5I, qeTbipex 

rJiaB, 3aKmoqeHH5l, CHHCKa HCIIOJib30BaHHbiX HCTOqHHKOB M3 145 HaMMeHOBaHitll. 

Pa6oTa co.n:ep)l{MT 139 cTpaHHU:, 15 Ta6nm.J;, 64 pMcynKa. 

AKTyaJJbHOl~Th T<eMhl .n:uc<::epTau:uu 

06 
~ ~ I 

opy)J.OBaFme aTOMHbiX ::HleKTpHqecKHX CTaHI(HH, aBHaKOCMHqeCKOH TeXHHK~ H 

.rt:pyrHX IIOTeHI(HaJ1bHO OIIaCHbiX o6neKTOB IIO)J,BepraeTC5I B03)J,eHCTBHIO arpeCCHBHbiX 

BO.rt:OpO)J.CO)J,ep)l{aii.J;HX cpe.rt:. f1po6JieMa HCIIOJib30BaHH5I BO)J.OpO.rt:CO)J,ep)Kaii.J;HX cpe)J, IIpH 

3KcrrnyaTal(HH MaiiiHH, arperaToB H 3JieMeHTOB KOHCTPYKUHH BhiiiieyKa3aHHhiX 

o6neKTOB CB5!3aHa C TeM, qTo BO)J,OpO)J. IIpH orrpe)J,eJieHHbiX ycJIOBH51X B3aHMO)J,eHCTByeT 
. OEI.U,lll1:~EJI MAI1 

~~2 ~ 
a:f."_Q§_2o jJ) 
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C MeTaJIJiaMH, CHJ1) Ka.SI HX rrpoqHOCTHhie CBOllcTBa, a TaK)I(e rrpHBO,Il;HT K ycKopeHHOMY 

pa3BHTJUO Tpeiii,HH, TeM CaM1IM CHH)I(a~ pecypc yiiOM~HYTbiX KOMIIOHeHTOB. 

B :no:H: CB.SI3H ,n;rr.SI orrpe,n;erreHH.SI pecypca Tpy6orrposo,n;oB, o6opy,n;oBam:e~ 

3JieMeHTOB KOHCTPYKU:HM, rro.n;Bep)l(eHHI>IX Bo3.n.eiicTBHIO so.n.opo.n.a, B03HHKaeT 

He06XO,Il;HMOCTb COOTBeTCTBYIOII.J;HX perneHHH, yqHTbiBaiOII.J;HX 3TO B03,Il,eHCTBHe. 

ITpe,n;cTaBrreHHa.SI ,n;HccepTaU,HOHHa.SI pa6oTa HarrpaBJieHa Ha perneHHe yKa3aHHhiX 

3a,n;aq. B pa6oTe rrpHBe,n;eHa MeTO,IJ;HKa ,IJ;JI.SI ou:eHKH cKopocTH pocTa Tpeii.J;HH B 

3JieMeHTax KOHcrpyKU:Hii rrpH HX cTaTHqecKOM 11 U:HKJIHqecKoM Harpy)l(eHHH B 

BO,Il,OpO,Il,CO,Il,ep)l(aiiJ;eii: cpe.n.e. IJOKa3aHO HCIIOJib30BaHHe pa3pa6oTaHHOM ,Il,HCCepTaHTOM 

MeTO,Il,HKH Ha THIIOBhiX 3JieMeHTCLX KOHCTPYKU:HH, TaKHX KaK rH6bi Tpy6orrpOBO,Il,OB H 

Kpene)KHbi e 3JieMeHThl qmaHU:eBhiX COe,IJ;HHeHHH ( HaiipHMep, IIIIIHJibKH). 

Pa3pa6oTaHim.SI aBTopoM ,n;HccepTaU:HOHHoii pa6oThi MeTO,IJ;HKa rro3BOJI.SieT 

IIOBhiCHTh 6e30IIilCHOCTh HCIIOJib30BaHH5l pa3JIJ1qHhiX 3JieMeHTOB KOHCTpyKU:~H, 

pa6oTaiOII.J;HX B YCJIOBH.SIX BO,Il,OpO,Il;CO,Il,ep)l(all,HX cpe,Il,, IIpH HX CTaTHqeCKOM H 

U:HKJIHqecKOM Harpy)l(eHHH. B TaKoM rrpe,n;cTaBrreHHH TeMa ,n;HccepTaU:HH HecoMHeHHO 

.SIBJI.SieTC.SI aKTYaJihl-~OH. 

Hay"l.fH3SI HOBH3H3 H 31113"1.fHMOCTh, BbiBO,Il;OB I1 OCHOBHhiX pe3yJibTaTOB, 

norryqeHHbiX aBTOpOM ,IJ;HCCepTaU,HOHHOM p a60Tbl 

HayqHa.SI HOB113Ha pa60Tbl COCTOHT B CJie,Il,yiOII.J;eM: 

1. BrrepBbi e rrpe,n;Jio)l(eH MHororrapaMeTpHqecKHM KpHTepHii rrpoqHOCTH, 

yqHTbiBaiOII.J;HM BJIH.SIHHe MeXaHHKH ,n;e<PopMHpOBaHH.SI MaTepHaJia M JIOKaJib~Oe 

HaKOIIJieHHe BO,Il,Opo,n;a B6JIH3H BepiliHHhl rpeii.J;HHbl. 

2. Pa3pa6oTaHa MeTO,Il,HKa ,IJ;JI.SI ou:enKH cKopocTH pa3BHTH.SI Tpeii.J;HHhi rrpH 

CTaTHqecKOM H ll,HKJIHq ecKOM Harpy)l(eHHH C yqeTOM KHHeTHKH ,Il;H<P<PYH,I1;HpOBaHH5.1 

BO,Il;Opo,n;a B BepiliHHY Tpeii.J;HHbl. 

3. ITpe,n;JimKeHa MeTO,Il,HKa rro yToqHeHHIO rrapaMeTpos B H3BeCTHbiX KpHTepH.SIX 

MexaHHKH pa3py meHH.SI ,Il,JI.SI orrpe.neJieHHhiX coqeTaHHii rraphi «cpe.na-MeTaJIJI», 

II03BOJI.SIIOII.J;a.SI rrpOBO,Il,HTb HH)I(eHepHble <OKCIIpeCC-OU:eHKH» CKOpOCTH pocTa Tpeii.J;HH . 
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3uaqHMOCTlb )J,JUI uayKH H npaKTHKH pe3yJihT3TOB )J,HCCepTaD;HOHHOi~l 

pa6oThl 

Pe3ynbTaTbi Hccrre,n;oBam·dl., npoBe,[!,eHHbiX B ,[!,HccepTau;HoHHOH pa6oTe, 6bi Jil.-I 

11CIIOrrb30BaRbi B yqe6RoM rrpou;ecce Ha Kacpe.LJ:pe «I1pHKJia.LJ:HaH MexaHI1Ka MrTY HM. 

H.3. EayMaRa rrpH opraHH3aQ1111 rreKQHH H npose.n;eHI1H rra6opaTopHniX pa6oT rro 

KypcaM: «<l>I1311Ka n p OLJHOCTI1 MaTepmUIOB» (.n;mi CTy)l;eHTOB CTieQ11aJihHOCTI1 

«).:I:I1HaMI1Ka 11 TipOl.!HOCTh MaiiiHH» (150301.02.65)), «I1porH03HpOBaRHe OCTaTOl.JHOfO 

pecypca» (.n;m1 6aKarraspos RanpasrreRI151 «I1p11Krra.LJ:Ha51 MexaRHKa» (15.03.03.02)), l.JTO 

TIO.LJ:TBep)I(.LJ:aeTC51 COOTBeTCTBYIOIIJ:HM aKTOM BRe.LJ:peRI151. I1orryl.JeHHhie pe3yrrnTaThl I! 

BhiBO,[(hl, np11Be,[(t~HHhie B ,[(HCCepTaUHH, MOryT 6niTh 11CTIOJih30BaHhi B KaLJeCTBe 

HCXO)l;HhiX )l;aHHhiX ( C yLJeTOM C:KOpOCTH pOCTa TpeiiJ:HH) npH pacqeTaX npOl.!HOCTH 

KORCTPYKUMH, o6opy.LJ:oBaRH51, B T.l.J. aTOMRbiX 3HepreTI11.JeCKHX ycTaRoBoK, 

no.LJ:sepraiOIUMXC51 B03.LJ:e:llcTBHIO BO.LJ:OpO.LJ:CO.LJ:ep)l{amHx cpe.LJ:. BecbMa geHHbiM .LJ:mr 

6e3orracRo:ll 3KcrrrryaTau:HH KOHCTPYKUHH 51Brr51IOTC51 pacLJeThi, ou;eRKa TeXHHLJecKoro 

pHcKa 3KCnrryaTaU(HH KOHCTPYKUHH c TpemHRaMH, o6Rapy)l{eRHhiX B T.LJ. MeTo.n;aMM 

Hepa3pyiiiaiOIIJ:ero KOHT)JOJI51. 

,l.J,OCTOBepum:Tb llOJiyqeHHhiX aBTOpOM pe3yJihT3TOB 

).:I:OCTOBepROCTh pe3yrrnTaTOB, IIOrryqeHHhiX B )l;MCCepTaUHOHHOH pa6oTe, 

TIO)l;TBep)l{)l;aeTC51 o60CHOBaHHOCThiO HCTIOJin3yeMhiX TeopeTHLJeCKHX TIO)l;XO)l;OB H 

npose,n;eRHeM 60rrhiiiOf 0 KOJIMl.JeCTBa Bhll.JHCJII1TerrhHhlX 3KCnepHMeHTOB, cpaBReRHeM C 

pe3yrrnTaTaMI1 TeopeTMl.JeCKHX H :3KCTiepHMeRTa.JlbHhiX pa6oT, BhiTIOJIHeHHhiX .LJ:pyri1MH 

aBTOpaMH. 

Anpo6ao.nH J~C3YJihTaToB, npe,LJ.cTaBJICHHhiX B ,LJ.nccepTao.uouuou pa6oTe 

OcROBRhie norro)KeRH51 .n;HccepTaQHH o6cy)K.n;eRhi Ra Me)K.n;yRapo.n;RDIX H 

BcepOCCI1HCKHX KORcpepeRQH51X 11 CeMHRapax, CTII1COK KOTOphiX npe.n;cTaBrreH B 

asTopecpepaTe. 

KaqecTBO o«<mpMJJreuuSI )J,H<~cepTau.uu u aBTope<JlepaTa 

B .n;HccepTaiJ:HH .n;ocTaTOLJHO no.n;po6Ro c<}:>opMyrrHposaRhi u;errH H 3a,n;aLJH 

11CCJie)l;OBaHI151. ).:I:HCCepTaQH51 OQJtOpMrreRa aKKypaTHO, TeKCT )l;I1CCepTaQHI1 H3JIO)KeH 

TIOCrre.LJ:OBaTerrhHO, OT,Il;errhHhie rrraBhl JIOfHl.JeCKH CB513aHhl, npHBO.LJ:HMhie .LJ:OBO.LJ:hi 



y6e.z:unem,Hbl. ,[(HCCepTaQIDI COOTBeTCTByeT rracrropTy CIIeQHaJibHOCTH 0 1. 02.04 

«MexaHHKa ne<PopMMpyeMoro TBepnoro Tena». 06nacTbiO nccnenoBaHHSI SIBJISieTC5I 

«Pa3pa60TKa MeTOLI,HKH OQeHKH BJIH~HH~ BOLI,OpOLI,COLI,ep)l(al.I."(eH cpe,[(bl Ha CKOpOCTJD, 

pOCTa Tpel.I."(HH rrpn CTaTnqecKOM H IJ,HKJIHqecKOM Harpy)l(eHHH». ABTOpeQ:>epaT B IJ,CJIOM 

OTpa)l(aeT co.n:ep)KaHne .n:nccepTaU:HH, a TaK)I(e nonyqeHHI:.Ie B Hell: ocHOBHI:.Ie 

pe3yJibTaTbl H BbiBO,[(bl. 

3aMeqaHHH 110 ,l],HCCepTaQHH 

ITo ,[(HCCepTaJJ,HH HMCIOTC~ C.rie,[(yiOI.I."(He 3aMe"LJ:aHH~: 

-He paCCMOTpeH pOCT Tpel.I."(HH rrpn TCMnepaTypax B03HHKHOBCHH5l 3Q:>Q:>eKTa 

norr3yqecTn; 

-rrpe,[(JiaraeMa~ MCTO,[(HKa HMCCT orpaHW:ICHH~ Ha HCIIOJib30BaHHe IIpH OU:CHKe 

pecypca KOHCTPYKU:HH, H3rOTOBJieHHbiX 113 MaTepHarroB, KOTopbie rrpH B3aHMOLI,eikTBHH 

C BO,[(OpO,[(OM o6pa3yiOT I'H,[(pH,[(bl; 

-KonnqecTBO BXO,[(HbiX napaMeTpOB, HC06XO,[(HMbiX ,[(JI5l npOBC,[(CHH.H 

MO,[(CJIHpOBaHH5l pocTa TpCI.I."(HH, ,[(OCTaTOqHo BCJIHKO, qTO MO)I(CT 3aTpy,[(HHTb 

H CTIOJib30BaHHe pa3pa601~aHHOH aBTOpOM MCTO,[(HKH; 

- ncrrOJib3YCMbiH TepMHH «,[(HcpQ:>yH)J,HpyiOI.I."(HH BO,[(OpO,[(» npe,[(CTaBJI5lCTCjl 

HC,[(OCTaT01IHO KOppeKTHbiM, TIOCKOJibKY TIOCTYIIJICHHe BO,[(OpO,[(a B MCTaJIJI B o6nacn1 

TpCI.I."(HHbl MO)I(CT npOHCXO,[(HTb TIO pa3HOI'O po,[(a HCCTIJIOIIlHOCT5lM, B TOM qncm~ 

MHKpOTpel.I."(HHaM H MHKp onopaM; 

- 6orree pa3BepHyToro orrnca.Hn~ Tpe6yiOT pncyHKH 1.12, 1.14, 2 .8, 2.11 Ha cTp. 

25,27, 58 , 73,COOTBCTCTBCHH O. 

B IJ,enoM yKa3aHHbie 3aMeqaHH5l He CHI1)1(aiOT HayqHofi HOBH3Hbi 11 npaKTI1"LJ:ecKoi1: 

3Haqi1MOCTH npe,[(CTaBJICHHOH ,[(11CcepTaQHH. 

ITy6nnKaiJ,HI1 ,[(11CCepTaHTa OTpa)l(alOT OCHOBHbie pe3yJibTaTbl HCCJIC,[(OBaHI1H 110 

TeMe ,[(11ccepTau:nu, cpe,[(l1 Hnx - 4 ny6ni1KaiJ,HI1 B )l(ypHarrax, peKOMeH,[(OBaHHbiX BAK 

n 10 cTaTei1: B 3apy6e)I(HbiX 113,[(aHn5lx, BX0,[(5ll.I."(HX B 6a3y ,[(aHHbiX Scopus 11 Wed of 

Science, a TaK)I{e 12 pa6oT B ,[(pyrux 113,[(aHH5lX. 
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PaccMoTpeHrre rrpe,n:cTaBneHHOH ,n:wccepTaU:HOHHOH pa6oThi rro3BOJI51eT en naTh 

cne,n:yiOIIl;HH BbiBO,IJ;: 

,.QH ccepTau;mi TapaKaHoBa Il.B. 51BJUieTC51 

KBaJIH<i>HKaU:HOHHOH pa60TOH, BbiiiOJIHeHHOH Ha aKTYaJI1HYIO TeMy H 

peiiJeHHe Ha~HO-TeXI-IHqecKOH 3a,n:aqH, HMeiOr.u:ee 3HaqeHHe .IJ:JIH pa3BHTHH Mexa HKH 

.n:ecpopMHpyeMoro TBep.n:oro Tena. 

Pa6oTa OTBel.J:aeT Tpe6osaHHHM n.9 IToJIO)I(eHHH o nopH.n:Ke npHCY)I(.IJ:eHHH yq 

CTeneHeH, npe.IJ:o51BJI51eMhiM K KaHLJ:H.IJ:aTCKHM ,n:HccepTaU:H51M, a ee aBTop TapaK HOB 

ITaBeJI Bna,n:HMHpOBWI 3acny)I{HBaeT ITpHCY}K.IJ:eHH51 eMy yqeHoH cTeiTer-m KaH.n: .n:aTa 

TeXHifqeCKHX HayK ITO CITeU:HaJlbHOCTH 01.02.04 - «MexaHHKa ne<t>opMHpye oro 

TBep.n:or o Tena». 

0T3hiB Ha .IJ:HCcepTaU:HOHHYIO pa6oTy TapaKaHoBa ITasrra Bna,n:HMHpo 

COCTaBJieH ITO pe3yJihTaTaM JIIfqHOrO BhiCTYITJieHH51 COHCKaTeJI51 H ITpOBe.IJ:eH OrO 

o6cy)I{,I:J:eHH51 .IJ:HCCepTaU:HOHHOH pa60Thl Ha COBMeCTHOM 3aCe.IJ:aHHH 

TeXHHqecKoro COI~eTa HHCTHTyTa Hepa3pymaiOlil;HH MeTO.IJ:OB HCCJie.IJ:OBaHHH MeT 

HO·· 

H I1HCTHTyTa MaTepHanose.n:eHmi AO «HI10 «UHI1I1TMAlll» 

(ITpoTOKOJI NQ 3 oT 30 HIOJI51 2019r.). 

Ilpe.n:ce.n:aTeJih Hay~:mo­

TexHHqecKoro coBeTa I1HMHM 

.IJ:OKTOp TeXHifqecKHX HayK, 

0T3hiB COCTaBHJI: 

fnaBHhiH COTPY.IJ:HHK 

HHCTHTyTa MaTepnaJIOBe.IJ:eHH51 

KaH.IJ:H.IJ:aT TeXHnqeCKHX HayK, 

~"*L-
BaneHTHH MHxa:H.noB q 

T/cp 8-495-786-68- 8 

e-mail:vmushakov cniitmash.co 

--;;?' ;t:;:;--c~ KyHaB H 
-~e:H AneKceeB q 
,. T/cp 8-495-675-83- 2 

~-mail: sakunavin cniitmash.co 

ITo.n:nMcn KymmnHa C.A. H YIIJaKoBa B.M. 3asep51IO 

3aMeCTHTeJib reHepaJibHOrO LJ:HpeKTOpa ITO yiTpaBJieHHIO ITe COHaJIOM 
A.E.3axapo 3 

CTPaHHUa 5 113 5 



npl1llO»<eHI1e K ni1CbMY NQ 234-08/3368 OT 24.04.20 9r. 

cn~COK 

TPYAOB COTPYAHV1KOB AO «Hno «~H~~TIVIAUJ», ony6nV1KosaHHbiX 3a nocneAH e 

5 !leT no TeMe Alt1CcepraqvH1 TapaKaHOBa n.B. 

1. MaTIOHV1H B.M., Ka3aH~es A.l., IV1ap4eHKos A.IO. PacnpeAeneH r e 

HanpHmeHV1~ V1 Ae~opMa4V1~ B Ae~opMV1posaHHOM o6beMe Meranna n~V1 

BAaB/1V1BaHIIJV1 c~epV14ecKoro V1HAet-nopa I I 3aBOACKaH na6opaTop 

/].MarHOCTV1Ka MarepV1anos. 2017. T.82. N21-1. C. 72-77. 

2. Ka3aH~es A.r., MapKo4eB B.M., CyrV1p6eKos 6.A. CraTV1CTV14ecKaH 

onpeAelleH~1H KpV1TV14ecKo~ reMneparypbl xpynKOCTV1 Meranna Kopny a 

peaKTOpa BB3P-1000 no AaHHbiM V1CnbiTaHV1~ Ha vAapHbl~ V13rV16II 3aBOACK H 

na6opaTopV1H. IJ.V1arHocTV1Ka MaTepV1anos. 2017. T.83. N23. C. 47-54. 

3. Pa3blrpaes A.H., Pa3blrpaes H.n., A~n,os ~.A. ~ccneAOBaHV'te "" npaKTV1Ka 

BbiHBJleHV1H rpetJ.J.V1H 3aMeAneHHoro Ae~opMa~V'!OHHoro Kopp03V10HH j o 

pacrpecKV1BCIHV1HI I Ae~eKTOCKOnV1H. 2017.N24. C.57-65. 

4. Ka3aH~es fl1.r., KaxaA3e M.>t<., CoV1H K.A., Ma3ena A.l., KaxaA3e T. ., 

6V11leHKO I.A.., CoKoB Jl .M. 3KcnepV1MeHTallbHoe o6ocHoBaHV1e npV1MeHV1MOC V1 

KOH~en~V1V1 «Tel~b nepeA pa3pytlleHV1eM» AllH COeAV1HV1TellbHO ·o 

rpy6onpoBOAal I THmenoe MaWV1HocrpoeHV1e. 2016. N29. C. 14-18. 

5. MaTIOHV1H ELM., OpaxenawBV111V1 6.M., Map4eHKOB A.IO., Ka3aH~es A .. , 

KaxaA3e MJ+<., CoV1H K.A. CraTV1CTV14ecKaH, AV1HaMV14ecKaH V1 ~V1KllV14eCK H 

np04HOCTb MeTanna wnV1!1eK KpynHbiX rV1ApoarperaTosl I 3aBOACK · H 

na6oparopV1H. /].V1arHOCTV1Ka MaTepV1anos. 2015. T.81. N29. C.59-66. 

6. Ka3aH~es A..T., MapKo4eB B.M., Cyn1p6eKOB 6.A. O~eHKa norpewHOCT ~ 

onpeAelleHV1H KpV1TV14ecKo~ reMnepcrrypbl xpynKOCTV1 Meranna Kopny , a 

peaKTopa BB3P-1000 c V1CI'101lb30BaHV1eM MeTOAa MoHTe-Kapnoll THmen e 

MaWV1HOCTpoeHV1e. 2015. N~! 10. C.19-27. 

7. XapV1Ha ~.fl . , Ka3aH~es A.f"., 3y64eHKO A.C., /].aBbiAOBa H.B., Xap4eHKO C. ., 

llHKV1wes C.Jl. Koppo3V10HHO-MexaHV14eCKV1e nospemAeHV1H Tpy6HbiX CV1CT 

KOHAeHcaropos napoBbiX ryp6V1H KOJllleKTopos naporeHeparopos A3C c 

peaKropaMV1 BB3P-1000/ I THmenoe MaUJV1HocrpoeHV1e. 2015. N21-2. C.2-11. 

8. >t<yKoB P.IO., 6pb1KOB C.lt1 ., Xap4eHKO C.A., 3y64eHKO A.C., Ka3aH~es A.l ., 

Jlos4eB B.H .. , ly~es A.<t>. llyTV1 ynpasneHV1H Koppo3V10HHO~ cocTaB/lHIOW, ~ 

MeXaHV13Ma nospe»<AeHV1H CTa/1V1 101H2M<t>A B 30He CBapHoro COeAV1HeH H 

__________ f .... ...... i .. ..... L ___ _ 



npV1JlO>f<€HV1e K nV1CbMY NQ234-08/3368 OT 24.04.2019r. 

9. NQ111 naporeHeparopos A3C c BB3P-1000/ I T~nHeJloe MaWI.1HocrpoeHV1e. 

2015. NQ3-4. C.10-18. 

10. Ka3aHu,es A.f., l<axap,3e M .>K., CoKoB Jl.M., Co1-1H K.A., nerpos O.M., Pop,I-1H 

111 .10., CrenaHoB A.6., CyxaHoBa M.B., Hacny3oB C.H. W1<1Klll-14ecKafl npo4HOCTb 

ren1-1esoro ssop,a noll01<1·p,allbHbi>C KaryweK 1<1T3pal I TH>+<enoe 
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