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AreKceeBuqa <l'Icclegonauze $opuzpoeaHrz_s ocraroqHux nanpaNenufi a
TeKCTypbI B IeTepoIeHHbrX rroBepxHocTHEIX CJIO{X I{ noKpbITI{rX),

TIPEACTABJIEHHYIO HA COI'CKAUAE Y'rCUOfi CTCNCHIi KAHAIIAATA TEXHI4'ECKAX HAYK

'o 
cnelll4arbHocru 2.6.1 - Merari:roee4eHr.Ie a repMrqecKaq o6pa6orxa Mera.rJ,roB

14 CIIIABOB,

Amya"rsuocrl pa6oru.
ocra'ro'rHrre Halp.rrxeHr4 s r4rparor Ba)KHyro ponr, B paborocnoco6Hocrr.r

orBercrBeHHErX zsgerzil aazaquounoi rr 3Hepferrqecroii orpacrefi, noerolry
rrpeAIIpI4 HI4MaIOTC_I 3HaIIIZTeIbHLI e ycrInl4fl IIO parpa6orrce rexuo,rorzfi
CO3AAIOqI4X B NOBEPXHOCTHLIX CJIO{X CXI4MAIOIU}IC HArIP'XCHPI, A NOBbTLLICHIi,
ycra,'rocrHoi [por{Hocrr4 B qacrHocrr4 Kpr4Tr4rrecKr4x KoMrroHeHToB fT.,II, qro
lo3BOJrr4T yBeJ'rr4qur6 40nyc'rlar'rfi pa3Mep ge$exra ,n coorBercrBeHHo yBerur{ar'
cpon clyN6rr lrfl. o4nrzv r43 rroc,qeA'rrx 4oc:rzrxeuzi e srofi o6racr rr flBnfle-tcfl
TexHoJrorE{ Jra3epHofo ylapa, KoTop aA aRTT4BHO pa3BrzBaeTc, BCeMrz BeAyr{HMr4
npor43BoAurer_{M}r aBlrarlr4oHHr,rx ABararerefi tz He .r_olr,i<o.

B sroi cB.s3a Bo3HaKaer Heo6xonauocrr gKc[epaMeHTa;rbHofo
onpeAeJieHlzl4 ocraror{Hblx uanpaNeuzli, Koropoe ocyrqecrBJlrerct c IroMoxrb}o
4liQpar<r1uz peHTreHoBcKr'rx nyveft, a raKxe MexaHzqecKr4Mr{ MeroAaMfi, BK,rr}oqa,
narz60lee florrynrpHble ceiiqac pa3rr.irrn6re Bapr4alrr] KOHTypHofo MeroAa.
PeHrrenoacKlzfi rraero4 AoMr,IHr,Ipyer, rrocKon'Ky ,BJ,rrerc_s eAr.rHcrBeHHbrM
Hepa3pyuarcrqrrM MeroAoM orIeHKr4 .craroqHbrx uanpaxeuzii. oAHaxo
crau4aprurrfr MeroA 14 3MepeHr4 r ocraroqHbrx HanprlxeHr4ti, TaK Ha36rBaeMbrr4
Merol <sin2Y> He rrpfiroAeH An, MarepuanoB o6ra4arorqrlx fpa.qaeHToM
nepuoAoB perrrer*r4 no rny6nHe. 3ro xapaxrepHo, npexAe B.efo, AJlr MareplzaroB
noABeprHyr'rx uo4a$rzqupoBaHrro noBepx'OCTlr C o6pasonaHrreM TBepA'rx
pacrBopoB BHeApeHu'q, KoHI-leHTpaIIIlt Koropbrx, a, cJreAoBarerr,Ho, BeJrr4r{'Ha
flepl{ora pelrerKl4 cHlzxerct rlo Mepe yAa,tleHzq or [oBepxHocrr4, qro ,,paBoArir K
HeMr4HyeMLrM r,r HelpeAcKa3yeMr,rM ouu6xala <sin2y> MeroAa. Kpove
Marepr'raJroB c voAzQzqzpoeaHuofi [oBepxHocrBro, npaKTr4qecKr4 BCe rexHoJlorun
rtoryqeHrrr Maccr4Bubrx noly$a6pnraroB, BKJrroqa, cBapKy, replroo6pa6orr<y,foptqyro 4esopvaqaro raK*e coflpoBox,arorcr sopuupoeanuerra B



noBepxHocTHbIX CJIOTX rpaAlteHTa neprroAoB pelxeTKa TBeplofo pac.r.tsopa
BcJleAcTBI4e fpaALIeHTa gJIeMeHToB BHeApeHAt Lrnu 3 AMellJe:Hvg,.

Harz6oree BbrpaxeHHbrii xapaKrep uMeer 3ror rpaAr4eHT B Tpzfl craJTrx, B
KOTOPbIX B PE3YJIbTATC MAPTCHCIITHOTO IPEBPAUIEHII' B TOHKOM NOBEPXHOCTHOM

cJroe lpoucxo.4rr pe3KLIe ].I3MeHeHr4r xr4Ml4rrecKofo rz sa:onoro cocraea. B
pe3yrbrare Ao Hacro.sulero BpeMeHr,r orcyrcrByror AaHHbre o Soplruponauzu
OCTATOqHbIX HANP{XCHIZfr B 3TIIX CTAI'X, B KOTOPI,IX OHI4 II|PAIOT ONPCACJI'IrcrqYrc
poJI6, rro r<pafuefi Mepe, no orHorrreHzro K ycraJrocrHbtM ceoficreaN4. Baxuyro
rauQopvaquro o MexaHr.r3Me npolleccoB, fiporeKaroqr4x npz 4eQopvaqrzu lr
eiBoBbrx [peBparleHr4rx Aaror re*crypHr,re uccre'4oBaHu_s. Kpoue roro, 6e: yvera
TeKCTypbr auy-Qas HeBo3MOXHO OUeHVTb KoJrr4qecrBeHH're r43MeHeHVs Qasonoro
cocraBa e TPtr4r craJrrx. TexcrypHue accneAoBaHl,r[ TaKxe He3aMeH[Mbr rrq
rrHTeprlperaql4lr MexaHLI3Ma BrrltflHr4fl oHepreruqecKl{x napaMerpoB r4oHHo-
rrJ'liBMeHHoro n pouecca ua ceofi crsa H urpunH 6r x norpsrru fi .

B erofi cBrsrr Ar.rcceprarlzoHHair pa6ora ,Ile6e4eea M.A..' nocnauleuHaa
coBepIIIeHCTBOBaHTIIO peHTfeHoBcKr4x MeTOAOB ycTaHoBJiIeH14IO
3aKOHOMepHOcreil $opvupoBaHr4r ocraroqHbrx Hanprxeuufi n rer<crypbr B craJ,rrx
c lpaAaeHTHOfr Crpyrrypoi roaepxHocrr' nrrfl froBr,rlIeHrr HarexHocl,l. r4X
rIpI4MeHeHu{ B p€l3II{qHBIX orpacJltx [poMBIIxneHHocrI{, HecoMHeHHo qB.lrrercq
airryalrHofr rax c Hay-+roft , TaK 14 c nparruuecxoil ToqeK 3peHr4r.

O6rqaq xapa KTeprrcrlrrca pa6oru
B pa6ore Ha ocHoBe a+aJrusa coBpeMeHHbrx MeroAoB olpe.4eJleHa,

ocraror{Hbrx uanpaNeHzft c 14c''oJr630BaHrzerr 4z$par<rlt4r{ peHTfeHoncrux nyveil,
a raKxe MexaHaqecKrrx MeroAoB rrocraBJreHa 3araqa pa3pa60rarr MeroAr,rqecKylo
npoqeAypy ucc.rreAoBaHr{{ :anoHouepuocrefi SopuupoeaHuq crpyK,fypHo_
sa^soeoro cocrotHlzr LI KoMrlreKca MexaHI4lIecKIlx ceoficrs B Marepl4aJlax c
rereporeuuoil crpyxrypofi [oBepxHocrHbrx cJroeB, flpexAe ecero Tptr4fl cra,rer7.
lnt peueur.ix sroii sa4aulr oKa3€urocb ueo6xo4rzvr,rlr ucrroJrb3oBarb Hoerlfr 

^ae.roaorIeHKIr OCTaTOqHbIX nanpxNeHzfi, noseorarorqufi B OTnIZqr4e or ocHoBHOfO
MeroAa 4zSpaxqzounoii TeH3oMerpar4 (<sin2v>) noryr{ar6 aAeKBarqy}o
uusoprr'raqr'rro o Harrp-{xeHHOM CocrorHrzrz B Marepr4?lJrax c fpaAr.reHToM nepzoAoB
pellrerKrz no uy6nue. C,regyer orMerrrrb, .lro Tptr{ll crarr4 ,B.,,rsrorc.s Hau6oree
rroKa3aTeJr6HbrM nprlMepoM B 3TOM

TaKIZM Bsrpax(eHHbrM rpaAr4 eHTOM

noBepxHocTHEIX CJIOeB, qTo AJI_'I HI4X

Berr4rrrrHy ocraroqHbrx nanpxxeultfi.

rrlaHe, [ocKoJtbKy oHr] xapaKTepli3yloTc,
xl4Mur{ecKofo u Qa:oeoro cocraBa

IO HaCTOrUIefo BpeMeHr4 He Olpelerqrr4
Baxno noArrepKHyrb, q i.o Ar.rccepraHTv

YAAJIOCb YTOIIHHTb MEXAHII3M TPI{II ESSCKTA C NOMOIU'IO KOMI'IEKCHOfO
ucnonb3oBaHr,rq KoJraqecrBe'H'rx AaHHbIx o Sa-:onou cocraBe, TeKcrype r{



ocraroqHbrx Hanp.sxeHr.i.sx. tr4urepecurre AaHHbre o MexaHr.r3Me sopvrzpoeauza
crpyKTypbr I{ ceoftcre troHHo-rrJra3MeHHbrx Hr4Tpr4lHbrx noxpr,trui Aanr|
r{ccJreAoBaHrir BlrLrflHr4fl Harrprxenrrr Ha rroAJloxKe Ha reKcrypy noxprrrufi.

HayuHaa HoBu3Ha

Hav6olrlryro ileHuocrb c Hayuuoil roqKu 3peHrrr flpeAcraBnsror
MeroAur{ecKr4e pe3yn6Tarbr pa6orsr. Heclrorpl Ha ro, qro MeroAr4Ka r43MepeHr.rt
ocTaToqHEIX nanplxenui, ocHoBaHHat Ha rIcrIoJIB3oB aHvh aHv3oTponLIlI yrpyrax
ceoficre o5:sexra ri3BecrHa yxe 6o:ree 10 rer B perleH3r4pyenrofi 4lrccepraqzu
BnepBbre pe3yn6Tarbl nprrMeHeHr4r e'roir vero4zxr4 r{cnorb3oBaHr,r AJrr perxeHr.rt
3a\aqr4 eaxHofi c nayvHoi I{ rpaKTur{ecKoii ro-reK 3peHu.s - BbrrBJleHr4ro HoBLrx
3aKoHoMepHocrefi TPZI :Q$erra. Pacnpe4ereur.re ocrarorrHbrx HanpqxeHurl B

Il3AeJrrrrx [ptr TEPMOMCXAHI'IqECKIIX nos4eilcrerzxx o6ycloeleuo
TepMr.iqecKriMrr, ^raK r4 crpyKrypHbrMlr :QSex:raMr.r. llocleguue paccqr4 rr,rBalorct
Ha ocHoBe orleHKr.i o6:nenssrx eSSexroe npeBpalreHr.r.s. o5:serranHe es$er<'ru

I4HTepMeranJrrr4utrx Qa^:, KoropEre xapaKTepHbr Anr a-[roMrrHr4eBbrx c[.]laBoB.
Tepuuuecrlri eQ$er<r e Sorr,rrruHcree
Hanpf,xeHr4 q Ha rroBepxHocTr{ rl-3[e|rufl.,

o6relfirbril sSoexr crpyKTypHbrx ocraroqHbrx uanpaNeur.rii, xoropuii Moxer npH
OIIPCACJIEHHEIX YCJIOBIItrX HC TOJIbKO KOMNEHCIIPOBATb PACTSIUBA}OUIIZC
TepMr4qecKr4 e Haflp{xeHllr, Ho fipr{BoAr.t rr, x 60lrlIlurra cxl4Maroxrr4 M

HarrpsxeHr4rM. .{nx 'roro, qro6rr o6ecneqlzBarE TaKrre ycJloBr{r Heo6x<-r4rauo
ocyqecrBr.{r6 KoppeKTHyro orIeHKy 4eficrnyrorqlrx uanpaNeuui. tr4r,aesHo sro
y.4anocb AocTr{rHyTb B Ar.rccepTarlrrrr 14 B 3ToM ee ruraBHoe AocTor4 HCTBO.

Peurreuoc'rpyKTypH;rM MeroAoM r{ccreAoBaHo coorHorrreHr4e y- u a_Saz, ux
TCKCTYPA 14 OIIPEACJICHbI OCTATOIIHbIC HAIP'I(EHI4q B TOHKOJIITCTOEOfi AYCTEUUTUO-

vapreHcr.nuofi TPZII-cranu BHC9-lII. llora:auo, rrro B pe3ylbrare T_)o
lpeBpalleHI4s B rroBepxHocrHoM cJroe craJ.rr{ [por{cxoAr]T cHr4 }KeHr.r e c g5 lo 47 %o,

KOJrr4qecTBa aycTeHr4Ta, IIpr4 sTOM pacnaA aycTeHuTa ocyulecTBnreTcq B

ocHoBHoM 3a Crrer ocHoBHOrO 14 nO3TOMy natrS0ree HaKJIeIIaHHO|O TeKCTypHofo
KOMTTOHeHTa (110) u conpoBoxAaerc-f, noroxnreJrbHr,rM o6:aerrrsr,rrra esQex1o1a u
QopuupoeanneM cxr4Marorlnx Haflp-sxeHzfi -g50 MlIa s aycreHLrre rz r uornofi
penaKcar{r4 rz BbrcoKr4x pacrqrrrBarollr4x uanpxNeHuft e a,_ fr a^: e.

BaNnr,rl,r pe3yJrbraroM rpelcraBnrercq r4cnonb3oBaHr4e AJu
nolruqecreeHHofi or{eHKri cra6fi:rr,socrre aycreHrira e Tpz[ crarrlx K
MapreHcr4rHoMy [peBpaqeHnro rroA narpysr<ofi napaMerpa Md36 (rer,rueparypa 50

Arlfl cnyqaeB nolul,lop$ur,rx npeeparqenafi,
TI{TaHOBLIX CIIJIaBOB V trJJ.fr AJIyqaeB BbIAeJleHLIt

IIpeBparrleHr4fi pa3nrrqaroTcs

xapaKTepHblx arq cra.rtefi d

cJiyrraeB ,{aeT pacTrrr4 Baroulr4 e

no3ToMy Ba)KHO KOHTpOJlr4pOBaT6



oh pacnaga aycreHr.ira npz 30 % 4e$opuaqur4 pacrr)KeHaelr), xoropuii Ao cr4x
rrop He 14 crroJrr3oBarcr 4ra TPtr4lI craleft.

Ee:ycronHo, HoBbrMu rBrfirorcq o6Hapyxeunrre n pa6ore 3aKoHoMepHocrr4

Qoprrarlponauzs reKcrypbr B 3aBIrcuMocrl4 or gHepferuqecKrrx ycronuii HaHecegr4t
IioHHo-[na3MeHHLIX HI,ITpLiAHbrx noKprlrufr. Auatuz grr{x 3aKonouepHocreii
rro3BoJrz-r1 cQopuyruponaG rprzrepzfi or60pa reKcrypHr,rx KoMrroHeHToB B

ycnoBllsx HepaBHoBecHofo eopMupoBaHr4.a noxprrrzfi, ocuoeauurrfi Ha

flpelnorrr[TerbHocrr.I B orr,rx ycJloBr4.sx Kpr{crarlrnriroB c opn eHTar]Izeft ( 1 I 1),
KOTOpar rBJlrercr e4zncrnennoil arousoil rrocKocrbro, xaparrepu:yroqeiicr
zsorponzefr MoAyrs lOura e [JlocKocrrr 3Tofo reKcrypHofo KoMrroHeHTa.

flpanruvecnaq 3HaqriMocrr,
Zccre4orauzr MerolaMr4 KoJrrzqecrBeHHoro Sa:onoro r4 TeKcrypHofo

aHalrlr3a BIfirflHufl ornycKa [pr4 300-6000C Ha crpynrypHo_$a3oBbre H

OPIIEHTAIIT4 OHHEIC H3MCHEH}M E TPtr4II-CrA:Ur BHC9-IU [O3BO,[I4JIII YCTAHOBI4Tb
CTPYKTYPHbIC KPI4TCPIZU OIITI4MI,I3AIII{I4 MEXAHV IIECKI,IX CEOfiCTE TPZII CrArrcfi.
lloxa:aHo, rrro flpeAen flpoqHocrr4 Ha pacrsxeHue nponoprlr4 oHaJreH KoJrr4qecrBy
ueracra6zlHrofo aycreHrrra B rroArloBepxHocrHbrx c:ro-sx. Tax crapeHr4e IIpr4

5 000c o6ecne.rr4saer B lroAnoBepxHocrHbrx cJrorx 84% nreracra6amHoto
aycTeHVTa, MapTeHcrzTHoe npeBparleHr4e KoTopofo npr.r HafpyxeHax nprlBoAr4T K

MaKcHMarr,HoMy npeAeJry flpoqHocrr4 s 1850 MlIa. CnlrNeHr{e KoJrr4r{ecrBa

aycreHl4Ta nocJre orrrycKa npu 600 0c ao 55 o/o npvsoant K cHr.rxeHrrro npeAeJra
npoqHocrr.l Ao 1570 Mfla. llpe4en ycrairocrr4 Kopenr4pyer c ypoBHeM

cr(rzMaro IZX uanp-axeurzfr B rroBepxHocrHoM cJroe, xoropufi npolopqr4oHaJreH
KorlzqecTBy pacnaBurefoct aycTeHlrTa, nogToMy MaKcLIMaJIEHbIe ycTanocTHble
cBoi'rcrBa r4Meror Mecro B cocro.sHr4r.r EocraBKr4 rz noc.rre ornycKa npu 3000c,
KorAa Ha rroBepxHocrr4 KoJrr4qecrBo aycreHr.rra Mr.rHLIMaJrr,Ho (3 0 _ 4 0%).

O6uapyxeua Koppenrrlr4{ MexAy HarrprxeH}1rMr4 cMeqeHrzr, rercrypofi tt
Mr'rKporBep.qocrbro rroHHo-[r€BMeHHbrX Hr4Tpr.rAHbrx nonpurr.iil. lloxasano, uro
BbrcoKrre HarrprxeHrrr Ha roAnoxKe (- 100B) npr4BoArr r< soprauponanaro
nlrpaxeuHofr TeKcryp6r (111) n rroKpbrrrrrx, rIpH 3ToM ax rBepAocr[, BABoe Hr{xe
6ecrexcrypnrrx noxpurr'tfi, csoprrazpoeauHbrx rrpri -10 B. Dro cB.s3ErBaror o reM

QaKroM, qro B HopMarbHoM nJrocKocrlr (1 1 1) uanpaareHr4u BeIrLlqvHa MoAyJ'
[Oura H r.r'rplr4H brx noKpblrr..tfi vuurzua-nsHa.

[ocrorepuocrr, rroryqeHHr,rx pe3y.,,rbraroB
llo4reepNgaerc-a leM, rITo Bce ocHoBHbIe

peKoMeHAaIII4IZ nOiIyqeHEI C I4CrIOJI63OBaHr4eM

HayrlH6re BbrBoAr,r u
coBpeMeHHbrx Hayr{Hbrx

uanprrreHufi. reKcrypbtnpe4cranneuuft o QoplrupoeaHrzv ocraroqHbrx



IeQopMallllu rl Qa3oBBIX flpeBpa IeHI4sx' aHl43orporlrllr ynpyn4x I4 MexaHI4qecKI4x
cBotcrB craneii 14 3arqr.irHbrx noKp6rrr4i1. o6ocHoeaHuocrr, ycragoBneHHbrx B

pa6ore saxonotrepuocrefi He BbI3LIBaeT COMHeHI4.S, nOCKOnLKy aBTOpoM
TqaTeIbHo rr Ha coBpeMeHHoM MeTOIrrqecKoM ypoBHe npoBoAr4TCS

KOIZ'ICCTBEHHbIfr AHAJI:,.3 TEKCTYPbI, QA^:OEOTO COCTABA II OCTATOIIHI,IX

HalprxeHr.rt, npr4 sToM AJrr r.rccJreAyeiuofi TPZII crarra peanr.r3oBaHo HoBoe
MeroAzqecKoe perreHr4e, Aaroqee 60:ree 40cronepHEre pe3ynBTarbr tlo cpaBHeHr4ro
C CyUlecTByIOlqLIM[ MeToAI,IqeCKIIMI4 peIIleHltqM14.

3alreqauuq

I . He xcuo, noqeMy AJrfl r4oHHo-[na3MeHHbrx noxpurufi He HccJreAoBaJrr4

BnhtHfie uanprNeHni c\4eu{eHH9 Ha BeJ'lr4LlHH) OCTaTOLIHbTX nanpnxe uuit,
Koropr,re rBJlrrorcr, no rpafrueii MepeJ He MeHee BalKHbrMri Ars grrzx

nor<pr,nr.ti1, rreM KplrcrannorpaSuvecras reKcrypa, relr 6olee, qro oHr.r

MOryT OKa36rBaT6 BJrr4rHrre Ha Ty )Ke TeKCTypy.

2. IIpu $opvynzpoere MexaHr43Ma TPZII sS$ex.r.a ArrccepraHr 3aMerHoe
Mecro yAeJrrer reKcrypHoMy Qaxropy, oAHaKo Ar.s noATBepx(AeHr,r, 3Toro
xenareJlbHo rloKa3ar6, KaK BIIAoLI3MeHterc_rr erot $ax.rop Art rex cJ,IyqaeB,

xor4a TPZII eQ$er<r MaJro Brrpaxeu luz eoo6rqe orcyrcrByer.
3. O4Ha Lr ra )Ke Sopuyla Ant onpe.4eJreHr4r KoJl4qecrBa aycreHl{Ta r{3

AaHHr,rx od fiHrenczsHocrrx pe$lercoB HecKoJrr,Kux peQlercon o u y $a:,,
yqr,rrbrBaiorlas r.rx reKcrypy, [pr4BeAeHa rpr4 xAbr ira crp. 10, 62 u 65 ,

Cooruonenue, 6esycronno, BaxHoe, Ho rpoeKpa.rHoe ero noBTopeHrze
KAXETC' I43JI Il IIIHI,IM.

4. Ecrr HerorrHocru s o6ogHa.reHurx AocrarorrHo r43BecrHbrx repvr.ruon. Tax,
B COKpaqeHurI TPIIII craJra rrprrMeHr4TeJrbHo K CTAJI'M
lracTr4 (p[rlr4poBaHHbrx npeBpa[IeHr4eM aBTOpOM B OCHOBHOM

r4cfioJrb3yrorcr npolrrcHbre 6yxeu, KaK 3TO CJreAyer ag aHrroqsrrqHofi
Jrr4reparyp6r, orKyAa B3.sra AaHHar a66peeuarypa (Transformation Induced
Plasticity - TRIP), Ho Haqr,Haq co crp.g3 rro He ,cHbrM rrpuquHaM
ucronL3yrorc{ crporrH;re 6ynnrr (rpnn-cranu).

c.qeranulre 3aMeqaHrrr Hoc.sr Ar.rcKyccuonnr,rfi ,nrr.r yroqHrrorqufi xapar<rep, ue
cHr4xaror Hayuuoir rz llpaKTar]ecxoii rleHuocru u o6ryefr. sncoKofi oueHKr4
Ar.icceprarlrroHuofi pa6orrr.

3arclroqenue.

B qelonr

TEXHI4qECKOM

IIpeACTaBneHHar ArzccepTarlvs BbrrorHeHa Ha BbrcoKoM Hayr{Ho_
ypoBHe n npeAcraBrqer co6ofi 3aKoHrreHHyro HayrrHo

KBa-,UrQr'rKarIuoHHyro pa60ry, e roropofi r.r3roxeHbr Ha r{Ho o60cHosaHuHe



TCXHIZqCCKVC U TCXHOJIOII4qCCKI4E 
PCUICHIT' B O.IACTI,I COBEPIXCHCTBOBAH ,METOAOB ONPEAENCHI4' OCTATOqH'IX HA,,P'XEHI{i' U TCKCTYP'I ,,PAMCHIZTEJ''HO KTETCPOICHH'IX MATEPI4AJIAM, TAKAM KAK TPZil CrA.,riI, CBAPH'IC COCTLIHEHI4fl Ur{oHHO-[nasMeHHBre fioKpbrrr4r' pesynrra*r 4zccepraqaonuofi pa60Tbl,BEIHocHMlre Ha 3auJr4Ty, fipounu aupo6aqzro na 6 Hayr{Ho_TexHaqecxuxrouQepeuqzxx, ony6:rzroeanu e g [eqaru;rx pa6orax, BxoArrqr4x BMeXAyHapoIHyIo clrcTeMy qIrTIIpoBaHI4t Scopus, B ToM q'cre 4 cta,rsxx eBeAyurzx perleH3ripyeMbrx xypHanax, BXoA.{uIux B [epeqe'b BAK. pe:y,rr,rarrr

pa3Jrr.rrrHErx oTpacJrrx
pa6orrr [oJTHocrrro

dM, colepxaHr4ro
yAoBJIeTBOpreT BCeM

yrBepxAeHHoM rlocranosre'rzeM rpaBi.rrerr.crBa p@ or 24 "ffll; ,:;T::"^T;842' a ee aBTop 'Te6e4ee Muxaut Arexceea'.{ 3acry}K[Baer [p[cyxAe'r4,yueuofi crerreHlr KaHAIrAara TexHr4qecKr,rx HayK no c.,eqva,,rbHocr u 2.6.1 _Merar,roae4e'u e v TepMI4 rrecxaa o6pa6orKa MeraJlJroB Iz c[.],raBoB.
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