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oT3bIB B EAyrUEI,l OPf AIM3 ALVLU

Ha AI'IccepraIII4oHHyro pa6ory Fa6yurxrzHa Apreua Cepreeeraqa ((BnH fr:azre HoHHo-
rIJIa3MeHHofi o6pa6orKl,I Ha ocraror{Hble MexaHl4qecKr4e Hanp.sx{eHkrr, B ToHKHX
nonHKpI4CTaJrJrHqeCKHX [JIeHKaX MeTaJIJTOB)), npelcTaBneHHyro Ha col4cKaHr4e
yveHofi crerleHrt KaHArIAara Suazr<o-MareMarr4qecKnx HayK no cnerlr4€urbHocrr{

1 . 3 . 8 - <<@HsuKa KoHAeHcr{poBaHHoro cocro flHkrfl>>.

Arcrya,r rHocrb reM br Arrcceprarln H

,{raccepral{I4oHHat pa6o:ra Ea6yruxznaA.C. nocB.suleHa KoMrrJreKcHoMy
I'IccJIeAoBaHI4ro BIruflHLrs. r4oHHo-nJras\aeHHofi o6pa6orrr4 c gHeprueit zonon Ar
HI4Xe IIOpofa pacnblneHufl Ha ocraTorlHble MexaHZr{ecKHe HaIIpffKeHrIfl B TOHKI4X

[oII4KpI{CTaJIJIITqeCKI4X rrJreHKaX MeTaJIJIOB, a TaruKe [paKTI{rIecKoMy npl]MeHeHr4ro
r4ccnelyeMoro e$Serra.

Tonr<ue rrJIeHKr{ MeralJIoB r{Melor rul{poKoe rlpr4MeHeHr.re B orITLIKe,

MI{KpO3neKTpOHHKe, MffKpO- r4 HaHOSJreKTpOMeXaHr4qecKr4x cr4creMax, a rarcKe B

KaqecrBe 3auII,ITHbIx Ia $yHrrlrroHaJrbHbrx rroKpbruafi. B npoqecce ocax{IeHr4-s B

rlneHKax Bo3HI{Karor ocraror{Hble MexaHI4r{ecKI4e Hailpflxlelr'vrfl, cnoco6Hrre
oKa3bIBaTb cylqecTBeHHoe BIrkrflIJLre HA LrX SKcrrnyaTarlr4oHHbre xapaKTepkrcrkrKkr,
HaAex{Hocrb Ir AonfoBer{Hocrb. B cBq3ur c orr{M, -aBJlrerc{ Ba)KHbrM pagBkrrve
MeTOAOB ynpaBneHl4-[ MeXaHZTIeCKLIMI4 Hanpt)KeHVflMkI B TOHKI4X [JIeHKaX
METAIIJIOB.

O4Hrarvr I43 MeroAon nos4eficrBzrfl Ha MexaHr{rlecKl{e Hanp-fl}KeHkrfl flBIrflerafl
6orra6ap4upoBKa vroHaMil I4HeprHbIX ra3oB. Ona Mox{er BHocr4Tb KaK

pacr{fl,IBaloql4e, TaK 14 C)Kr4MaIOqI4e Harlp-f,}KelJkrfl, I4 rro3ToMy npeAocraBJlrer
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ul{poKr4e Bo3Mo}KHocrH rro r4x perynnpoBaHr{ro. Kax npaetrrro) arrfl
ocrarorrHbre Hanp-arreHr,r-s rrcnoJrb3yercr oHeprrrr or 1 rgB.

soslefrcrBr4s.Ha

Eou6apar4poBKa

HoHaMI4 c tarofi euepruefi Mo)Ker npr4BoAI{Tb K He)KeJrareJrbHbrM eS$errau, TaKrrM

KaK paclblneHr4e n.4urepvura, yBelr4qeHue ruepoxoBaTocrr4 [oBepxHocTl4 krrrr4

BHeApeHIae LIOHOB B CTpyKTypy rrneHKU. [UanaSOH MeHbrrrr4x 3Hepfr{fi ualozgyr{eH,
oAHaKo 6ou6ap4rapoBKa I4oHaMI4 c gHepfllefi nuxe [opora paclbrneHrax, roroprrfi
4lx 6oluul4HcrBa MeraJrJroB r4Meer 3HarIeHH-a [opqAKa lecrrKoB eB, uo:noJrter
us6exarr HerarIlBHrrx sSSeKToB. Ee voxuo ocyqecrBrirb B peaKTope uloruofi
rrJIa3MbI Br{ zH4yKIII4oHHoro pa3p-flAa HI43Koro AaBneHr4q, Koropufi uosBoJrrer
He3aBrlcnMo ynpaBJr.rlTr 3HeprHefi H rrJrorHocrbro r.roHHoro [oroKa.

Bo BBeAeHI{I{ aBTopoM npe4craBJleHa aKTya[buocrb, o6ocnosaH nrr6op
HanpaBneHnfl Lrccregonauufi, c$oplryn?IpoBaHbr rlenb 14 3a4aril4 Ar4cceprarlzonuofi
pa6orrr, [pI{BeAeHbI Hay-t^Han HoBI,I3Ha, Teoperr4qecKa{ u ilpaKTr4qecKat

3Har{LlMocrb npoBoAr4Mbrx I4ccneAoBauvrit, a rarcKe rIpeAcraBJIeHbI fIoJIox{eHI{-f,,

BbIHOCI{MbIE HA 3AIIII4TY.

B nepeofi rJIaBe npelcraBneH nnTeparypnrrfr o6:op coBpeMeHHoro

coaro.aHl4-x I4ccneAosaHufi rro reMe Azcceprarluounofi pa6oru. Paccuarpr4Baercfl
BIrkrflHLre ocraror{Hblx MexaHr4rrecKux Hanpf,)Keurafi s roHrr{x nJreHKax MeraJrnoB Ha

$yHxquoHl{poBaHr4e ycrpoficrB, rr3roroBJreHHbrx Ha r4x ocHoBe. llpe4craBJreHo
orIHcaHI4e MexaHI43MoB SopuzpoBan:afl MexaHr4qecKrrx nanprxeuufi B

lonI,IKpI4CT€UIJII4rIeCKr,rX nJreHKaX B 3aBI4CI{MOCTI4 OT napaMeTpoB OCa)KAeHI{t.

Paccvrarpl{Balorc.f, Mero.4br yrrpaBneHkrrHarrpflx{eHr4qMra B rrJreHKax, cpeAra Koropbrx
BblAen.aerc-s I4oHHo-rJIa3MeHuax o6pa6orxa c oHeprnefi zonoe Ar uuxe nopora
pacllblneHus u ee [perrMyrrlecTBa.

Bo nropofi rJraBe onucaHbl MeroAbI HccJreAoBanvrs. MexaHr4qecKHX

Hanp.a)KeHzfr s roHKr4x nJreHKax, ucrroJlb3oBaHHbre B AaHHofi pa6ore. llpe4cranJreHa

MeroAHKa, KOTOpa-f, IIO r{3MeHeHrIIO CpeAHr4X HafrptrX{eHkrl|r V lpa.ql{eHTa, IIO3BOJrrer

onpeAenurr rny6uuy Mo4z$krKapkr Hanp.rDreHvir, u ronr<ofi rrJreHKe B pe3ynbrare
uonnoft 6ow6apaupoBKr4. B r<aqec:rBe recroBbrx orpyKTyp r4cnoJrb3oBaJrrrcr latrxu
MI{KpoMerpoBbIX pa3MepoB, rr3roroBJleHHbre r43 zccre4yevrofi [JreHKrr. Atts
onpeAerleHrr.tr cpe.4Hl4x Hanpxxenzfi [pr4MeHqnr,rcb MnKpoMocrbr, a p.nfl

orlpeAene Hnfl rpa4vreHTa HanprxeHltfi uur<poKaHTr{neBepbr.

Tperrn rJraBa 4annofi Ancceprarluonuofi pa6orur ilocBrnleHa
o Kcn epl{Me HTaJIb HbrM I{c c JreAo B aHkr rM B lrnflravrfl r4 oHH o - nJra:u e unofr o 6p a6 orxu Ha

MexaHl4r{ecKrle Hanpqx{eHr,u B ToHKI4x nJreHKax Cr. lloKa:aHo, qro I4oHHo-

rIJIa3MeHHa.r{ o6pa6orrca rrJreHoK Cr rro3BoJr.rrer yilpaBn-rrrb usru6oNa

MI4KpoMexaHI,IqecKr4x crpyKTyp, I43roroBJIeHHbrx Ha r4x ocHoBe. B saevcuMocrz or



I4cxoAHbrx Hanp-sxreHni4r4 napaMerpoB IzoHHo-rrJra3MeHHofi o6pa6omv\ oHaMolKer,

KaK BbIrIpsMJrf,Tb 6ano.rurre crpyKTypbl, I43foroBJreHH6re H3 rIJreHrIa Cr, rar u erqe

cl4JrbHee ux uzrular'r. B 3aBrlcnMocrrr or rlenr4 Mo)KHo uo4o6parr
coorBercreyoulufi pexuM o6pa6orr<2. I4ccre4onaHo r,r3MeHeHr{e cpeAHrzx

uaupxxeuzfi vr lpaAueHTa B 3aBl4cr{Mocrr.r or sHeprr4r4 rroHoB Ar,
npoAonlKr4TeJrbHocrr4 o6pa6orxu Lr ucxoAHoro HarrprxeHHoro cocrorHr4r.
YcrauoereHo, rITo, He cMorpfl. Ha MaIrbIe 3Heprr4r{ rroHoB, rny6uua uo4uSIararJvrtl

H anptlre Hr.rfi cpanH vrv'a c ro JrrrlrrHo fi nr e Hxra.

rlernepran rJraBa nocBf,rrleHa l{ccneAoBaHr,rrc MeroAoM MoneKyJrrpnofi

AI4HaMHKT4 (MD H3MeHeHr{-fl MexaHr4llecKr{x Harrp-arKenuit s xoAe ocoKAeHr4t

[onl{KpncranJrr4qecKux rrJreHoK Cr v Cu u vx 6onr6ap4npoBKn r4oHaMLr Ar.
Oco6ennocrbro MoAenrr flBrrflercfl, To, rITo BHaqare QopnaupoBaJrvcb

MOHOKpr4CTaJrrr4qeCKr4e OCTpOBKH, IIpOCTpaHATBO Mex,{ynonycQepr4rrecKr{e

KoropblMu 6uro 3arroJlHeHo roHIC{M cnoeM auopSHofi Sa:u. Tpu wz qerbrpex

Kpl4cra[nlrroB 6rum noBepHyrbr orHocl{TeJrbHo ocr4 cr4MMerpr{r{ nonyc$epbr Ha

yrnbl -45o,45" u 90o, n pe3ynbrare qero npr4 oca)KAel,:rurLr 3epHa He cpacraJrr4cb B

e4zuufi MoHoKpr4craJrJr, a QoplrzpoBaJlacb pa3ynoprAorreHHa-fl Mex{3epeHHat

rpaHI4I{a. B xoAe MoAenr4poBanvrs. oca}KAeHr4r ureHoK 6wna r4ccneAoBaHa

gBonlolu4r nanprxenufi B 3aBucr{Mocrr{ or gHeprutr oca}KAaeMbrx aroMoB 14

cKopocrkl ocax{IeHr4r. Pe:yrurar oKa3aJrcr B KaqecrBeHHoM couracvu c

u3BecrHbIMLr 3KcleprrMeHTaJrbHbrMr{ 14 TeoperkrrrecKraMr4 AaHHbrMrr. Errlo
rIoATB epx{A eHo, rrro B 03 Hkr KHo B eHr4 e p acrtrr4B aroulux Hanp-tlreH uit np oucxoArlT B

pe3ynbrare SopuupoBaHus. HoBbrx yqacrKoB Mex3epeHHbrx rpaHrrrl, a

BO3HI{KHOBeHr4e C)KHMarOUIr4X HarrprxeHr4n npOr4CXO.4LlT B pe3ynbTaTe

[poHI4KHoBeHr{q aAaroMoB c noBepxHocrl{ B Me)K3epeHHbre fpaHLrrlbr. Tarxe 6l.;..rra

r{ccneqoBaua o6par?rMaflqaerr4rrHas. penaKcarlrr-f, c)KrrMaroqr4x Hanp-{xeHHfi B xoAe

ocraHoBKI4 ocaxAeHraa. Mo4enlrpoBaHl4e rIoKa3€L[o, rrro penaKcarl ut o6y ctoBJIeHa

naTepanbHbrM nepepac[peAeneHr{eM aToMoB, npoHr{Krrrr4x B Me)K3epeHHbre

rpaHuubr B xo.qe ocax4enHx. Mo4enupoBaHne 6orr,r6ap4rapoBKn r4olr.aM:a Ar
lonllKprzcTaJrJrkrr{ecKkrx rrJreHor cr n cu [oK€I3€tlo, qTo npoTeKaroq]re B xoAe 3Tofo

npoueccbl aHaJrofr4qHbr TeM npoqeccaM, rITo rrpoTeKaloT Bo BpeM-f, oca)KIeHI4r.

feuepaqrax aAaroMoB u Lrx npoHr4KHoBeHr4e c rroBepxHocrr{ B Me)K3epeHHyro

rpaHHIIy npr4BoArrr K Bo3Hr4KHoBeHr4Io c)Kr4Maroqkrx Halprxeuufi. Jlarepamuoe
nepepacnpeAeneHr{e aroMoB uex:epennofi rpaHr.rrlbr npr4BoAr{T K qacrz.rHofi

penaKcaIII4H cnrlrMarour4x HarrpsxeHuiL.9eu 6nzxe K rroBepxHocrr4, TeM aKTr4BHee

4eficrnyer nropofi MexaHr43M, B pe3ynbrare rrefo

nauprxeHufi.
$opvrupyercr rpaAr{eHr



B rlrrofi rJraBe rlpoAeMoHcrpl{poBaHa rroreHrlu€LrrbHa-fi Bo3Mox{Hocru

rrpuMeHeHLI-fl HoHHo-trJra:vennofi o6pa6orxrz. Boguoxnocrb JroKaJrbHo

QopuzpoBarb cylqecrBeHHblfi rpaqueHT Hanp.rrxenrafi B ToHKr4x MeraJrJrrar{ecKnx

[neHKax ro3Bor-ser ocyqecrBJlrlTb cavroc6opKy rpexMepHbrx Mr{Kpocrpyrcryp. 3ro
orKpblBaer IrrapoKr4e Bo3MoxHocrkr Anfl pa:pa6orrcz HoBbrx roHcrpyr<qnfi
ycrpoficre e o6racrl{ Ml,IKpooneKTpoMexaHnqecKrax cr4creM, rraccraBHbrx oJreMeHToB

gJIeKrpoHI4KI4, H Ap. B KaqecrBe recroBbrx crpyKTyp npeAcraBJreHbr ry6u
MI4Kp oM erpo BrIX p a3M epoB, r43 roro BJreHHbre lyreM carrao c 6 op Kr4 3 a crrer rpaA l,zre-:rrT a

HalpfiKeHzfr, Qopnavpyruqeroc.a B 3aAaHHbrx yqacrKax [JreHKra Cr n xoge r4oHHo-

rIJIzBMeHHoir o6pa6orKll. Jloraruuocrb Bo3Aeitcrsus. o6ecnequB€uracb vracrofi ras

[JIeHKu Si, ocax4enuofi MarHerpoHHbIM MeroAoM, Koropa-fl B 4auruefiruevr
yl.anflnaab oAHoBpeMeHHo c Si no4noxKu noA BbrBeruHBaeMbrMH yqacrKaMr4

KoHcrpyKrlrlrz B xoAe rpaBneHr'rs B rra3Me SFo.

B salc.llrc.reHrrl{ cSoprraynLIpoBaHbl HauSoree Ba)KHbre pe3yJrbrarrr r.r BbrBoAbr

TeopernqecKaq u trpaKTr{rrecKafl 3Harrr{Mocrb

lro4uQurarJarv B rrJreHKax B pe3ynbrare r4oHHo-

v [pr{MeHHMa TaruKe K npoqeccaM, He

Ar{ccepTaqr4oHHor4 pao oTbr

u rny6uuy
o6pa6orxu,

corrpoBo)KAarorrluMc-f, pacnblneHl,IeM Marepr4ana, HanpnMep, o6lyveHvrfl nyr{KaMr4

Paspa6oraHnafl. MeroAaKa rro3BoJlter orrpeAen.rrrb r43MeHeHrre MexaHr4qecKLrx

Hanpf,xeHrar4

nraguenuofr

sneKTpoHon, SoroHoB I{ np. I4ouno-rIJr€BMeHHaq o6pa6orr<a B HccJreAoBaHHbrx

pe)KHMax Iro3BOJIfler ylpaBn-sTb MexaHI4qecKHMr4 HanpffKeHr4flMkr B TOHKT4X

[JIeHKax MeTaJIJIoB uuzru6ou MOMC crpyKTyp, rr3foroBneHHbrx kr3 Hprx.

flonyrenHble MeroAoM MoneKyntpHo it gvtnawtuKu pe3ynbrarbr pacrxr4prror
rlpeAcraBJleHu-f, o MexaHrl3Max, o6ycnanru{Baroulux gBoJrroqurc MexaHl4qecKr{x

uanprxenufi B TOHKLIX nonr4Kpr{craJlJrr4qecKr4x IIJreHKax Mer€urJIoB B xoAe

ocalKAeHLIll H rlocJle4ytorqefi Hl43KoSHeprerllqecxofi uoulrofi 6onr6apAr{poBKtr.

[ocronepHocrb pe3yJrbraron. Mo4enr4poBaHr4e oca)KAenLrfl, rrJreHoK Lr Hx

6ovr6ap4rapoBKl{ zonalrra "Ar 6rtro npoBeAeHo c r4cnoJrb3oBaHr{eM cso6oAHo
pacupocrpaHteMoro npolpaMMHoro IIaKera Anr pellIellufl 3al.aq MoneKyn-f,pHofi

AI4HaMI4KI4 LAMMPS. BHsyarra:a\us. AaHHbrx ocyqecrBrrflrracb c [oMorrlbro
orKpblToro rlporpaMMHoro o6ecne.reHufl Anfl anarrv3a uoAelefi Ha ocHoBe qacrr4r{

OVITO. OcnoeHrte rIoJIo)KeHufl. H BbIBoAbr AuccepraquonHofi pa6oru npoIunpr

aupo6aqnro Ha Me)KIyHapoAHbrx Lr poccuficrux Hayr{Hbrx xonSepen\Lrrx vr

ony6nuxoBaHbl B HayqHbIX kr3ilalkrrx, I{HAeKcr{pyeMbrx PI4HI-{, Scopus, Web of
Science rr peKoMeHAoBaHHbrx BAK.



Hayunan HoBrr3Ha pe3yJrbraroB

l.Buepnsre oKonepprMeHTaJrbHo npoAeMoHcTpHpoBaHa BO3MO)KHOCTb

IacrloJlb3oBanr4fl r4oHHo-rrJrasuenuofi o6pa6orrcr{ c sHeprzefi zouos Ar Hzxe nopora
pacn6lneHl,I{ B Azana3oHe 15-30 sB 4n" ynpaBneHr.rr MexaHr{qecKr{Mr4

HarlpxrreHkrflv'H B ToHKHX rrJreHKax Cr (200-300 uv).
2. Bneperre [peAcraBJIeHa MeroAHKa, rlo3BoJr{roqa-s or]eHr.rrb He ronbKo

BenI,IqI'IHy r43MeHeHr4r MeXaHr{rrecKHX Hanp-{}KeHrafi e roHxofi nreure B pe3ynbrare
zonuofi 6otvr6apgupoBKr{, Ho vr rny6uny, Ha roropofi npoucxoAr4T AaHHoe

I43MEHCHHE.

3. Mero4olr MorreKynf,pHofi ilvrnav^utr4 BrrepBbre rroKa3aHo, rrro

$opnrnpoBaHr4e c)KuMaloruux Halp.{)KeHr,rr4 B xoAe ocDK.\eHr4t

nonuKpl4craJrJrrarrecKr4x rrJreHor Cr u Cu, a rarcKe B xoAe rax 6ovr6apAr{poBKr4

I{oHaMI4 Ar c eneprnefi 15-30 eB, o6ycJIoBJreHo npoHHKHoBeHr{eM aAaroMoB c

IIOBepXHOCTI4 B Me)K3epeHHyIO fpaHpIIJY, A qaCTUrrHa-S penaK0arlns. ClKVr}t.4arOrIr4X

uauprxeuufr [prl ocraHoBKe [poUeccoB o6ycloueua narepaJrbHbrM

repepac[peAeneHr4 eM aToMoB B Mex{3epeHHbrx lpaHr{rlax.
4. Bnepnue [poAeMoHcrpr4poBaHa Bo3Mo]KHocrb r{crroJrb3oBankrfl r{oHHo-

ura-:uenHofi o6pa6omz Anfl SopvrrzpoBanLrfl rpexMepHbrx Mr4KpocrpyKryp Ha

ocHoBe roHKr{x nlenox Cr.

OrleHrca coAep?KaHur{ Arrcceprarluu

flraccepraqrroHHa-rr paSora Ea6yurxuna A.C. frBrrfle'rcfl 3aKoHqeHHbrM

aKTyanbHbIM r4ccne.qoBaHr4eM c BbrcoKI4M ypoBHeM uayruofi HoBr43Hbr. AHarEs
BbIBoAoB noK€r3brBaer, qro Bce rrocraBJreHHbre 3a4aur 6snu perueHbr. Ocnoeurre
pe3ynbrarbr pa6oru o6cyx4alHcr Ha 10 Me)KIyHapoAHbrx HayqHbrx

r<on$epeullnqx u ony6tuKoBaHbr e 6 crarrrx, BKJrro'ras,3 crarbr4 n poccraficKrrx

xypHaJlax (nxo4xrqHx B repeqeHb HafrHblx,xypH€uroB BAK npu Muruo6pHayxra

PoccIaH) u 3 crarbr4 B :apy6eNHbrx )KypHarrax (un4ercvrpyrceMbrx WoS ulutu
Scopus), a raKlre 1 pasfiene KoJrJreKTr{sHofi laonorpaSrau.

{uccepraqu.a cocrouT I{3 BBeAeHI4{, rrflTkr rJraB, 3aKrlorreHl,Lf, Lr crrl{cKa

nnreparypbr. O6qufi o6lerra pa6orrr cocraBnrer Il7 crpaHurl, BKrroqas 57

pucynron, 2 ra6ruqrr v 157 6u6tmorpaQrz.recrux ccbrJroK. Co4epxaHze
aeropeQeparacoorBercrByeravrcceprarlkrkr.

B KarrecrBe saMeqauufi K Ar4ccepraquoHnofi pa6ore MomHo orMerr{Tb

cneAyroulee:

1. B srcnepr4MeHr€rrrbrtoir,\acru pa6orrr He yKa3aHa reMrreparypa o6pa:qa n

xoAe r4oHHo-rrJraslaeHHofi o6pa6orru.



2. Kan ilpaBr4no r4oHHa-f, 6olr6ap4upoBKa

uepoxoB artoarkr rroBepxHocru. flosroMy

AaHHbre o5 rz3MeHeHLrrl rxepoxoBaroaru

IpLIBOAI4T K I43MeHeHI4IO

6ulo 6rr xenareJrbHo, eclrkr

rroBepxHocrr4 [JreHoK 6rutu
oTpa)KeHbr B paooTe.

3. He yKa3auo, norreMy urar M[ MoAenupoBaH:zfl 500 Sc.
4. OrcyrcrByer Mf uo4entrpoBaHne nJreHoK c pa3HbrM pa3MepoM sepeu. 3ru

AaHHbre npeAcraBrsror neconrueunrrfi HHTepec, TaK KaK H3MeHeHr're

Hanp-fl)I(eHuft. s xoAe uonnofi 6ou6ap.uupoBKr4 n pa6ore cBr3brBaerc.f, c

lpoqeccaMH, IIpoucXoA.[qI{MI4 B Me)K3epeHHoI4 lp aHLIqe.

O4Haro [eperrr4cneHHbre 3aMeqaHI..Ir He cHr4xaror BbrcoKyro orIeHKy ypoBH-rr

HayqHbIX l4ccneAoBaluwit u ilonfreHHbrx pe3ynbraron. [zcceprarlnonnafl pa6ora
Ea6yrur<rana A.C. <<Bnra-flHlae rroHHo-rlJla:nreunofi o6pa6orrcz Ha ocrarorrHbre
MexaHrlqecKl4e HarIpt)I(eHI4.rI B TOHKI{X nOnI4KpprATaJrIIHqeCKr{X nJIeHKaX MeT€UrJrOB)

y.qoBrlerBop.f,er rpe6onaHuflM rr.r. 9-I4 noto)KeHu-rr BAK P@ (O npr{cyx{AeHvr4

f{eH6IX crerenefi), yrBepx{AeHHbrM rrocraHoBJreHneM llpanurenbcrBa P@ l\b824 or
24 ceHrq6pt20l3 roAa, a ee anrop 3acnyx{I4Baer npr4cy)K.AeHr4r crerreHn KaHAVAara
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