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Rd&zlsdlskzls WdLdSd fsydshlsd  &OkjtdOdss |t

JtcOdzfePL Hj dzO Iso jtcHtSEBB Isj 20O M Y dqHSEGMIs! ¢ hdJtets
stec O L dxf Isj ~ded & J . L ¢ OadzsifnY ¢ & @ded§'ls j tc dzfs 2
chtsdztqu'qur]Qq’: fMted H, fstcdmlsr 7 d Istcj h ddzse Olsr -
Is € Odedgdztsic d = ¢ s dzMsdezI€ dyf 2 ) & =igjts , Isj mndzdzte d yjd ME sE s
Eftekzedy L dzj o3 dzlsts o Ctslstster n 1 S zE Olsdtelzs b mw )
fsmMdzjHdd] HiMWisddzjlsdy OCkEZzOd datsfmls dL zyd dedw
St Hjdvjlsmw ddals] demdfch de Bdke Od P ezfsls EOFdd f sted Mists
cOLodlsdjd3 Mtse ts;d34dzdzf'" OHHdIkdodzr n Isj mndzsdztse d 2
[ detsc syd fmdzj dadze dimMmdzj Hise Odad W fsCOLT 9O Is, Yls s
fsojtendztsfis(d, BQOLraOBls Mz h j fiHlsjol) i) do d{OLd(izi" J
so jtoH™ A3lIsjdz [ 1

1 Of tow »H jddtisste d3d te ts 9 O dzdzts § MsMmistsw dzd § , stftcj Hj dzw s
Iso jtoH ™ R Isj dz ) ftotsyj Mfj 1 ¢ z O Oydd, w9 dz
oLOddBsHj2MIlsadw d L Otz & ©dzs f dzOnstdlyd dy® d °d o ts dzdz.
HiWtstedsdtetse Odzgdztsy MsmMisswdzdj dO GwOdedyd t©WOLHJ dzO
cOMmMiislstcddd L OCsdsd3j tedesisd HtesntsyHjddy ashits
vsteOHdydesdzdzs fted tjhjdedd 1 Ists2j dals OH Ovualj dzflz@B s H Wl
MowLr 908 ls OBy dzdlskzHr olststcdydzr » otsdzdz Iy ORBY dzd sz H
L dzj eedd fjtcodydes? ib] o ls W tcddp@ipylsiswe tgRdz te[OB SIsj € 514
dimyf sdz' L s Odg H dzw sftcj HJ dzj dad W tcOL dzd ydzd n Bts
WsteddisdL d3j dzaj dzedj d Htseotstetsls B MEBdgj ydes BOdztsets 1 d
YJHSE M 8 d {dzj &3 dels© cteOded yr tOLHJ ZzO, o ¢ dz¥ YO
MtcOQodzadIlsj dz! dz" 2 @ OdzOdzdL HjW stcdRidJtetseo Odadatse s MisMmistsw
YduSEtsMmis! ¥ d MotsBBHMMS? (e jtndtsMmisd.

lted cCtoOdgdydesdzs Emdzse dd 4§ tod dzd f Oded v, Colststets
dHj Odz! dets?2 Y dHSBMIs! 8 ftedd3jls o dH

VSZ = VLZ, ljszz:-Pi, ﬁszy(x):o (l)
9 HjCOtclstsa 52 md Mmils j d3j CststeH d dzO s, Mo W L ©tdaeAs 2

f OtcOdzdzj dz! dzOy tc®Y O dzdzy dz' dzO C OMOIsJ dz! dzs2 & GcteOdzed y4
1HJW!VHT Codsf tsdzj dals™ o j C st ME stes iR ¢ dgiize dzp dzls
Isj doL St © dzOf toW ¥ j daFyx, Is opjeithy 8 O dzjsdedizio o of ¥ ik Cisttefsidiys, !
Pftezedrn o tdzdz oot dafsHdBdifiills d , 3 diH € sfMisd . ] sHMlsOo dzv W
GOtedidsdzgd yj MSdr otdzdz 9 cteOded ydz j [ Mmdztsote@o dgjlded, 2 , 4
Colstster | fwoLotsdwvels tftejHjddl! Csi¥Wdydjddsr aAtey
Hdzw f OHOsh A fJotsHtsd d'- d §fjtejyde' = oBdzdz o
YJHSsMIs] . ] sdzlz yJ dedzr | OdzOdzq’lsc[qur]Qc{J aftfaG))inde
tcOL HIgazPtcHtsets Isj d&zO M Y dHCECtsMIs! ¥ LOadmwlils ls k¢
f OOy Istetse  C tsdals OV Fw/i¥ fepfody SgzjiEEastesmisd Eftlzed
so jtcHtsG 8- izstz@es s . RL dzO2Hjdzdzr = o' Oy j&A2 Cf
mMdzj sz sStedszdz" Hdzw SCSLA¥WJydd dzlstseo tslsteOy j dzdw  dzO Ty
t OmMMmydls Odzdz" | LOoadMmd d3tsmisd Ce1 WWdydj dzlstso A
HyWstedzOyd?2 tsils PISY &z@ dzdzOH jsdzf w5 dzd dzd EMmilsOdztsea dlIs+ , Y
ftiosHisdz dets? o tdzder tOMMdzOIstcdo Oj d3r J L Qo dMmd d3tsMmisd
e dztse f OH j dzd W o s dzdz' . Clssls tcjLlzdz Ol wWodzw jIs
CsmMdadzzmse lstcOy J dzde" » Bigdede | S @Y B dedly | Bis& O gzPdzd v
[ Wstedzsdtetseo Odzdztsy MsMmistsw dad § Eftckzectsets Isj dzO dzO
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EHdzddj &4 'Egzd § So WIS sy Mise j dadzr 2 9 dH L Oo d Mmd d3t
SlstcOy jdzedWw d HjWBteddOyd?2 Icsfstcliz&dteal If Odzjj dag® ¢ tc @ dzdfizg:
dz0O MosBBHMES2 (o jtendshmisd MsefOHOjI. | slsddyd
f OH jdedd Rul-loBsldlzr d fftejHJ dzv e Isfpw ff Otc Rd3(s )OOk ¢ tcO

Ei=2s f(s+1) . sti W% dudd diedlf dgsizezBdz} dapfs #f I0)H.J dadidm ¢ s dad
BOdzr 2 1 dzj 3 dels ctwOded yr , MsH jtoy O 2B, tER H W% s dzls O ¢
nOtOCIsjtedL zj Isfiyw HiWstedzOydj 2 MHe dg O. 1 Bted3Odz' o
AdHEsMmisd f bsydtsMmis! ¥  HBdL.ZOF 0o ¢ Pdudgthisse ¢ de@edsy drds
Eny(d) S Oyj Mmise j dadets 1J’tSH1*Sder ZzO0 cGtOdzdyd t©OLHJ d&zO,
L dzOy dzd 2 Hﬁwaalsd3®Qq’@ ) Eftczetsdy Isj dzj d dzO0 ¢
PftczctsSCWy, IsisdE® j H j dz c;dz,f' CoidW dyfgedzs sdgH BB Oy j dy

fsotsteslsORBd d MHeadceORd dz2O0 cteOdad Yy teOL H J dzO. [
slsdzd yojsmw L dzOStsd tsls HjWstedsOydd o Y dHStMmisd d

VG dztso ' j LOoadMmddisMmisd St WWdydj dalstse slstc Oy j dz
f OHdiddz § Y j toj Ydets2c Oalad dzge’ @O H | ZOdz@dfticdzwpdz's  dsij aiiOdz]
MotsBBHS?2 o j tesuzts fi)Hodfo lots tfigfdefal Q) o sdzdz' teOMY totsfyls
SHd@stesHdz 7 otdzdz o ( ddTHey O dzjfHtpcceis® ff O H Y fadpw dzr 2
fsdzdetsets o dzgzlstej dzdzj e 5 GEWBGY i BEY s O gzdgdzOw [ hdzd s
dzj SHdestotsH dgts? o tsdzdets? d tOMmftetsMmistcOdzy j sfqw 9 H 5 dz

pEdzzB ! M H' . [dEdEE SidQukC Bt ls jCds b H mecdz 5B s dz® ts s ¢
f Ctdlsduj My & ehdiss o i j=larcsile/s s ZC slstster 2 Wodzw j s
ktcOdMY stedBOYydd fosHsd ds?2 o sdd wdHCsMisd o s

e dzgfR g ftoj dztscBdzj dzdzOVW t otsdzdzO © Y JHS BMisd flsOdats
f OHOs PdSVoetsdzdzg BtsHT HiWBtedsOyd?2 dzj eOo dz" § —dzlzdzs
tcOLHj &ZzO Mtsoaf OHOs Is. [Isdzdydj L OCdz¢ yoOj jlsfmw o dzj dst
Hitb®ROyd?2 sl BSyaz®dzfzOH j g WL Odzdese s ) d&zOdzd ydj o3 € to

tdJLEzdz OIsT tcOB Sl Bseckzls BT Is! otsMmistej Btso Odgr
fstedmls'™ = Wdz¢e JHisdzOMr M j dzdzr = BOIj ted Odztse, MtsL H Odac
Is € Odzd , i toc s ¢ dztsts ls[ tsfipth ©as B dzs g @ d  tc ® B tiztf In Hets § B dzditzO L dzO
L dzj i3 dgls O s f sctelzy jdedw o M dHS M .

{ OBBISO orf fsdzdzj 20 » ©WORS OF cfkHOLhlise j ddzsc s
FWRW2021-0002

1. 1 Odzddz 1. ., Asd&3ddz 1. [ ., vdlsse I AdLrdud M dd i to
odzzlstej dzdzdm cteOdzdy t€OLHJdZO o HJWStodzd@WIuwhsdy3 lEbijacH sd3 Isj dzj
2. Zhou Q., Huang P., Liu M., Wang F., Xu K., Lu T. Grain @nterface boundaries governed strengthening
mechanisms in metallic muIt|Iayers /1 J. Alldgompd. 2017. V. 698. P. 90812.

B udBsdzd dz ¢ . , [t 320 4| . [ . { odzdwdegdd Wdzt¢ dHBdzOM" h | dzdats
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