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<pa :p a6orra *"'"o. ",J:i":l T:;:t;T'ffffi T.1";#T " ffi ffi I*csoficrn MarHI4eBLrx crIJIaBoB MeroAoM o6parHr,rx noJTIocHbIX Srryp>,npeAcraBneH'oil ua cozcranze yvenofi crerre'rr KaH.qrzAara rexHrzqec^ux HayK nocleqa:LrrEHo.Trr 2'6'1- Mem'.noBeAe'rre r4 TepMr'qecKa.{ o6pa60rxa MeraJrJroB 14CIIJIABOB

Pagszrze aBr4aKocMvqecnoii rexnzxz, npz60poc:rpoe'a-{, aBTOMO6Zn*rofrfrpoMbrrrrJreHuocra E Apyrzx orpaclefi Marrrr4 HocrpoeHr4_,r rpe6yerucloJrb3oBaHI4t B KOHCTpyKIII4-'IX KaqecrBeHHo HOBBIX ,TeTKAX V BBICOKOITpOqH6IXMarepl,i'roB, orrlzqaror{}ixc-s BBICOKUMV 3KCnJryararII4 .HH'IMI4 Ceoticrsavz, tt60nee coeep'reHHbrMr TexHOJrOrrrrMu nonyqeHnr r43 Hrrx noriysa6purcaron vttsgenuft' K raxuvr Mmepr4a'raM orH.Crrcr 4esopnarapyeuBre Mal.HZeBBrecrrJraBrr. f:rannrrv Aocroi.rucrBo srr4 x clJraBoB nepeA Apyil.IMIzKoHcrpyKIII4 .HHBIM' Marepr4a,TaMrr .{BJr-[er cfl Ma'rafl. [JrorHocrb MarHrz-{, qro[o3BoJrrer o6;rerqzru
paxeruoil TexHuKr4 rr 

MerarJrl'IqecKrle KoHcrpyKIII4Il' B qacruocrq, B aBhar\r4kr'
HA TPAHCIIOPTC. tr4S 4ESOPITI{PYEMEIX MAIHIICBBIX CNJIABOB

14 3roraBJrl4Baror AeraJrri asrolao6zreft u caMOndros, a B [ocJ:reAHrr e roABrMafHr4eBBre cnJraBbr crarrj IIIvpoKo flprrMerrrrc, e sreKrpoHuofitrpoMblruJreHuocrz, upu6opocrpoeHrrv z MeAzrulHe.
Buecre c reM, MafHrreBr,re cnrtaBbl rrMeror prA cepbe3u6rx HeAoc.larxoB,npe)r(Ae B.ero 9TO aHri3oTpolr.r, npoqHOCTHbIX xapaKTep'cTrzK, npr.IBOIrrIaf KHI43KoMy [peAeJry TeKyqecrl4 Ha cr(arlre BA.JTB Ha[paBJre'r' B'rrrxKr4lpeccoBaH'brx npo$rznef , qro ofpa'I4rr[Baer [p]rMeHeHrre j\{af'r4eBblx crrJraBoBB ycroBu.sll 3HaKolepeMeHHErx Harpy3oK; oTHOCT.ITeJT6HO HLr3KArrTexHorrorHqec*ar flJ]acrirqHoCTE, o6yc.rroerieunax nrrparreunoft 6asac'ofrrexcrypofi z 4eszq'toM JrerKr.rx cr4 creM cKorrbx(eHr4r, a TaKXe Hr43K[exapaKTeprr crrrxtr croiir<

rns roro, 
"'J"T"J;:xo':*ffi:ilT"ff''r"*uo"o."o"" cBorrcrBMATHIICB'IX CIJIABOB I4C[O.]'I63YIOT IETI4POBAHI4 E P3M Z ,TI.ITI.IEM. O4HAXO SrZrrerupyo'{ze ycJrox(Hrror flpoqeccEr $opvllponauz-a reKcryp'' a'rr3.1porrr4 zceoffcre' vro rpe6ye:r 

',paMe'e'vr flpocr'rx 14 HaAexrr'rx MeroAoB r(oH.rpoJi{

Affi*"il:Tffil"Kr{aKoBBIM 
or'oclrrc-{'ero4 o6parHbrx norrroc'brx szryp

Bo3Mox'ocr6 0u."u"""*#l-ff,,il;:n"J :ffiH" "n:*[Tl:xT ;KoJluqecrBeHHux OII@. llpznqznrzanrnbrM HeAocrar*oM MeroA a flBJrfle.tcfl



orpaHuqeHHOCTB KoIZqecTBa sKOrrepIlMeHTar,rbH6rx peoJreKcoB, rrTo AoJrxHOHETATI,BHO CKA3I,IBAT'C' HA TOIIHOCTI,I OIICHKI4 IIO6']X XAPAKTEPI4CT]'K TEKCTYPBI I.IaHa3orpo[fia ceoftcrn.
B sroii cB_{3rz arryalruofi flBrrflercfl Aucceprarlr4onHa_fl pa6oracnepancxoro K'A', s r<oropoft pemarorc.q 3ara',r4.qeHKrl Torr'ocrr.r olpeAeJreHr'roeQQrarlueinon Kepnca' TKJIp a MoAyneii loHra rercarona!'rsnbrx MerarJroB uCIIJIABOB B 3ABI,ICIIMOCTII OT KOIVqCCTNA 

PC@riCr<CON HA OII@, A TAKXC PEA]TPBAIJI4UPA3BI4TEIX NOAXOAOB AJr' HHTCPIIPCTAqVU:QQCXTOB AHII3OTPOrIIIZ IPOqHOCTHBIX }Ir(oppo3rzoHH6rx xapaKTepI4CTZK MarHller 6rx cnJ,raBoB.

O6rqaq xapa KTeprrcrlrrca pa 6orur
B 4r.rccepraqr4r4 yTorr'e'Br HopM'poBorrH're xosssuqraenr'r AJT, 17peQner<coe Ha OIIO, qr4 cJro xo"opur* coorBercrByror KoJrn rrecrBy3Kc[epl4MeHTanrurrx peQ,rexcoB AJII Tr4TaHa B MeAHoM u3rryqe'r4r4 r4 BH.B6paccqr'rraH'r HopMr4poBorr'rre *oessnqueHTEr Ars 20 peorexcoB, Korop'recoorBercrByror KoJ.rlrqecrBy sKcnepI4MeHTaJr;HBrx peSnexcoe B MeAHoM

Oqeulreanz Toqnocrl orrpeAereuu;r
efr IOHra B 3aBzcr4Mocrr.r or KoJtzqecrBa

p a3nrr qHbrx BapraHroB ycp eAHeHrr, 
"" 

;TA";"Tj} ; Jffi :J :J;""Lff ;HepaBHoMep'ocrB paclpeAereHrrq sKclepvMe'ranrnrx peo.nexcor Ha cQepenpoerqa*' nropofi m rpernft Baprra'T'r yirurbrBaior 3Ty HepaB'oMep'ocr' crloMofiIbro HopMr{poBKrr IIo Moppacy r.r @ar<roparra 
- 

nouroir"ro"r,
COOTBETCTBEHHO.

{nx uaruzentrx
5Li-3Ar orpeAen,rrrr :T::.n#:fj ?"tff'-t,', 

Mg-zr-zn(MA14) z Ms-

'anpxNeu'n cABrrra (Krrrc) an" a";"ffi#T"'i:f"Jffi'*H"';
ABOrlHr4 KOBaHus' Ha sroi ocHose 6.'nu paccuuraH'r flapaMerpEr a'ri3.lpo,,aa,Koropbre ucloJrb3yrorcr B Kpr{rephr4 TeKyqecrrz Xzlrra oo" ur"rofo[H'rxMarepizalloB' tlocrpoeHbl KoHTyphI Te*yirecru, orIeHeH BK.rraA B a'rr3orponr4roclJraBoB sSQexroe .l

sar<nrovr,"e:*uori, r-"0".?l;" o;".1;i#"';ffiffi#"Tffi;l j
Koppo3rroHqbie ceoilcrsa crraBoB MAI4, MA2_1 a MA12(Mg_Nd_Zr)KoJrrrqecrBeunbrx xapaKTepficrlzK TeKcrypBr a Sa:ocoro cocraBa.

Ilayvuaa HoBu3Ha.
Hau6o'ree BaxHbIM Hayrru'rM pe3yrETaroM paoorrr rrBJrrrercflHaii4eu'oeMeroA'qecKoe peure'lre, Ir03BoJrHBrrree BnepBbre orreHHTB ToiIHocrb oqeHKIlxoeQ$zqzenroe KepHca, TK,Tp u MoAynefi fo""u .rp" crrorrL3oBaur.ra o|I@ e3aBrl cr.IMocrIl or KoJll4rrecrBa gxc[epr4MenTaJrlHbrx pe@nercoe ua no:rrocuof



Qurype' {zccepraHr 
_ 
ucrroJrs3.BaJr npr{ sroM npocroft, HO AocraroqH.y6e4zrenrurrri cnoco6, ocuoeanulrfi Ha

onucaHl4_S IIOJTIOCHOj- 
zcrroJrE3oBaHvr{ aHaJIZTI4 qecKorotr [JroTHOCTr.r AJ]' [poz3BO:GUOil opzeHTar{r4r4, KOTOpa.{COOTBCTCTBYET TOqKC C ONPEACNCHHLIMI,I KOOPAI4H ATAMV HAOII@. 3rO IIO3BOJIIIIIOrrpoBecTr,I collocTaBIeHIre pe3yJ,rBTaTo

csofrcls Ans 3KC[epuMeHTaJrsHbIX
(peSlercanm) H .4rr{ .reoperr4 qecKrrx

;ll TTill'if lr",J."ffi XiJllllJ"Xl;""li::JT"ift ;T"J";rpa3H'r{a B pe3yJr.Tarax cra'oBzrc-f, He3HaqrzreJr'HOri z s:ro 3Haqe'ae MoxEONPI{H'Tb 3A VCTIIHHOE II fiCIOJIL3OBATE
3Kc[eprrMe'raJrrsrrx orl@ c 17 opneanaur"*^. 

on' .IIeHKI4 Toq'ocrrr nnfl

{pyrurv Ba*HEIM pe3yJr'raroM Arrcceprar{zo'uoii pa6o:rrr rBrrrercfrACIIOJI'3OBAHI.I E TIIN O\LICA]F{I,' AHII3OTPOIII4Z TPOqHOCrrrrrX CSOIZCTB CfIJIABOBMarHr4{ MaKpoc.onr'iqec*ofo Kpareprzr reKyqecrr4 Xrz,ua. rlpz srov flapaMerp'r
enerr,r rz Ha ocHoBaHlra oanoariarunr,*
xAoro r13 c[rraBoB MA2_1, MA14 u Ms_

ffi i#T:ff ;:J:11f "'"J;:'"'J:";t.-*;:"'"1T,".#.::T;il'.'J;
c o cro-rrHrzr, u *"no or"*tffffi*"tfi#;""rrPz riro 6orr't BrrAe Harp{xe'Horo

csoncre 
""o.ryp.,o"o saxropa " 0"."";;- J*"ff#""#ff# tr;.ffiT;Koropa.{ o[peAe,rrerc, orHorreHrr eM KIIHC 4"rrx 4eiic:rryronlax B KaxAoM rr3crrJraBoB CITCT.M cKoJr')I(eHrrr r'r 4nofrHzxona unn. 3ruorHolrre'I4' 

'"r"rnr* oooKaxAoro c[J.raBa [pupaBH]ZBa.s oTHOrueHIfi rI
uanpanneHzii rpeccoBaHHoro npyrKa ."".o::jt":;";tJtt;*:rffi.#J
ycpergeuHbrx rro BceM oprzeHTnpoBKaM ua OlIo Be,,raqr4 H o0"""-r^uf,rorrrr"r*$axropoe AJu Tex xe
n'paNe'Hon^,o,,ono"luJi;3:1H.#",lil".irlllTfrl;":H:ff "T:
rrccJ'reAoBaHH6rx Tpex crrJraBoB o6,ra4aer cn:raa MA2_ 1 , 3areM 

","*a" "orru"#,lJ;""^iffi-\{g-s6li-3Al 
6rusox o r.otpo,rroMv cocro.f,H'ro .qaxe rprr

Kprrrepur Xwnna uurortou*"""ofi 
rer<cryprr' ftx srzx ctIJIaBoB Ha oc'oBa'r4r4

rroKa3arr,rrroAr,".",.;"J:ff;TH""":r.r#;"ff.Tff;,ffi Jff#icsoficrs or MoHo*pzcran*rofr aHr'r3.Tpolr,ri cyrqecrBe'Ho [peB'rrlaer BKJTaA orreKcrypuofo Qaxropa,



flpanur.leclraq 3HaqrrMocrr pa6orrr.

llpaxravecru Bax(HErM pe3yJrbraroM ;rlrfl accne4oeaHuri .reKcrypbl
Mera'lroB rr crJraBoB C reKcaroHa,Tr'oii pe're:'<ofi vero40ir.r orI(D rs,lsrcrcrrroJryqe'Hbre n pa60re yroqHeHH're HopMupoBorr'bre xoeQQzqaenrrr noMoppucy. llpz srou rrota3aHo, qro srr4 r<oe0$rzqraenr"r, noroi"r.lro"r"ruuro,
HepaBHOMepHocrE pacnpereJreHr.rr peQlercon na orl@ nonarr", 

". "o.,ror.o 
o,""nocrpoeuv{ OII@, a raKxe A,Ts floBbrrrreHr.r{ Tor

KepHca, rKrrp z vo4y,reii roHra. ,"rffil1,|;"T:""J;lf#"'#;
nepBo'arrarBH. fipeAJroxe'a rrf BBrr{r4creHr,r HopM'lpoBoq''rx r<o:ssr.tqzenronlprr flocTpoeHr.rrr KoJrrrqecTBeHurrx OII@ z ee .

orpaHv q eHo' ro cKorb*v He 6':ro orreBr4 rHErM ":"JrTilffiT "tT: 
:ffffi ;:o6rrquoii nopuupoaxofi no Mron,repy, xo:ropoff noJrE3.BaJTrrcB s 60*,,,r.rHcrsecryqaeB [pr{ flocrpoeHzu orl@. B 4zccepraqna 6rr.no y6egnre,rrno ,,'Ka3a'o,qro 

''pu 
pacqerax roeSSzqleenron Kep'ca, TK,rIp, lro4yneri lOsra *opr"po"nuno Moppzcy no3B.Jr{er 3Har{r4TerEHO [OBbrcr.ITE 

'oqHocrb BCex pacqeroB.Aua:ra: KoHTypoB Texyqecrr.i, rocrpoeHHbrx c yrreroM paznuuuit aMoHoKpr4crarrruoii anu:orporar4 crr,raBoB MA2-1,MA14 z Vg_sri_ial rroKa3alrr,qro 
"rrcrbr c 

'azucnoi't 
rexcrypoii rrMeror lrper4MyrqecrBo B Ip.'HOCTH'IXrroKa3arerrx no cpaBHenuro c npyrKaMrz c trprr3Marr4qecr<ofi rexcrypofi npurr 3roroBJreHr.ru r{3 Hrrx rpy6uarrrx usgerruft, pa6oraloulzx u 

-y"oou"rl<

BHyTpeHHef o 4aBIreEr4rr.

llpar<rauecxz eat

Qa:ornx,*."ou'*'#";t1'JffiJTlt,ff#l:ff il^:"r".dy;ffi
Mar'rreBhrx cnJiaBoB' [oxa^:ano, irro reKcrypa He o*a36rBaer cyqecrBeHHofo
BJrr4flHrrfr Ha Koppo3lroHHoe rioBeAeHue crrJraBoB, [plr groM o6uapyxeuo, rrro HaKOPPO3I4OHH6IC CgOfiCTEA MAIHZEBBIX C,,IABOB MO.YT OKA3BIBAT' BJI]',HIIE 3HAK VBer'rrlqrrHa ocraroqHBrx uanpa>r<euu ii, B6I3BaHHr,rx o6rel**rv eosex:rorra npzBbrAe!'reHr4r4 rlHTepMeraJrJTrr4nrrx Sa:. HZgr<lie KOppo3aoHHEre ceoiicrsa cfrrTaBaMA14 r'roryr 6rrrr' css3aHrr c 6o*ruznr orprrrlarer'H.ru o6relrHrrlr esQerrorr
''P' 

BEIACJ]CHI4I.I MgZN2 QASrr B ,TOM CNJIABE V COOTBETCTBEHH'IM
Qopir.rvponauzev pacrrruBarorqrfi nanpnNeunir, Koropbre cuoco6c.r,eyrorxoppo:troHuoii AerpaAarlurr MarepaaJ,ra.

[oc:ronepnocrr a o6ocnosaHgocr;-
3ar(oHoMepHocrer 14 s'soAoB o Brrr.rrH"" 

"""i":J";::;::t; ;r"*lu";;4ericrnylorqze B Hr4x MexaH,n:rr'*t 4esoprr aLryrr4 L, a'r.I3.Tpolzro csofic.r.e ueB6I3bIBaeT coMHeHar, [ocKoJILKy AIICCepTaHT IlCrIoJlb3yeT B cBoIlXs*c''epl4 MeHTa!-IEHbrx 14 ccJreAoBa'r4rx u Lrx rlHTepnperarlr4'r coBpeMeHHBre



HATIHBIE IZ MCTONI''ECKI, E IOAXOA'I, COBEPIICHCTBOBAHI4IO KOTOP'IX B PA6OTEyAeJr{ercr 6onrruoe BHr.rMaHrr e.

3aMeqannq uo pa6ore
1' {ax r'rAeHrrrorzKarr'u 4eficrnyroqrrx B crJraBax MexaHrr3MoB 4esopr'raqau eAI.ACEPTAI\LIN 14 CNOJIE3OBAJIIi 14 CKJIIOqATCJ']EHO PEHTICHOBCXZiI VE'O', 

'IPI4 
STOMr4 cloJr630Ba'rze MeroAoB npocBerrr4 Baro'1eri s:rexrpoHHOii uarpocr<o,,a,n cAeJrzuo6rr pesynr,rarur srorT uacru pa6or 6onee y6e4zreJrBHErMrr.

2' B xaqecrne o6'neKros ,,ccJTeAoBa'r.r-rr s 3-efi 
"naee 

v c[oJrE3oBaJrr.i pacqerr,rTK'P an's qllpKoHlr-q rz uo4yneii Ioura 4la rr4Ta*a,s 4-ofr r,Tase paccqurbrBaJrrzor'orrreHr,rr K.IHC .4,'' crirraBoB Mg-Al-zn, Mg-Zn-Zr z vg-ri-ai, a s 5_or'II CCJIeAoBaJIi{ B JII4fl:F.ne

Mg_Zn_zr"MeNa_i::"ilr,";HrJr:.:fiTJ".":ffiT.#"1?yi;i;?
TaKoro pa3noo 6pazux o6texloe uccJreAoBaHH{.
3 . Oqeur<a oluolreuzri KIIIIC AJrfl 4er)icrnyroqax clrcreM cABlrraocyu{ecTBJirJrlr Ha ocHOBaHr4z pe3yr6TaTOB Mexi
oprzeHrarrr4o'nrx QarropoB c vrreroM r.n"rroT"T;t;ffi"il"Tff?Jffiil;
pacqeroB fipencraBreHa B Alrccepraq Hn 14 aBTopegepare Aaxe r43JrzlrrHeno4po6no, To MexaHvq
ra6tr4.2.4ucc."*u*,ffi TTH"ilfi i"#:n;ffi.ffi';:il;";

TeKyqecTII, a AaHBI TOJII4 B 4accepraqn; ilffi;""J:XTffiffi;:##,ff:lxH csoncrnacrrJraBa MAl4, KoropBre o6HapyxeHri e pa6ore, a ra*xe Apyrr4Mu aB,ropaMrzlroryr 6lrrr cB{3aHbI c 60rr''ruu orp"rlut"ou"ur^.r o6'el*rma ssser<roe, r<oroprrripaccqzraH AJlt B'IA.JI.HLI x MgZn2, rrro .,puBorur K pacrrrr4 Baror{uM ocrar.oir''rMHANP,",KCH,''M 14 COOTBETCTBEHHO CH,'XCHVIO COTPOTTIBJICH,.' KOPPO3IIOHHOMYBo3AercrBr4ro. OgHaxo sKcrIeprrMeHTaJrBHEIX 
noKa3areJTEcr B H:aJrLrrrr4flpacrtrlrBarorqrrx Halp_rDI(eHzrZ ue npveeAeHo, L{To cHr.rxaer y6e4urenr,uoctripeAJroxeHHori zn:repnp eraqnz.

C4enaHuue 3aM(

xapar(rep r.r He J;ilT. "Tllir'1T:::i:."'":. 1"" vrovuxrorq'ri

{zccep:raqzo""u' pu6oru cnepaucnoro *.". ""il:;""#il?"Jff 
tfftrl

TexHIrqecKOM ypoBHe' ona npe4crann.{er co60rz caMocrorreJr'Hyro 3aKoHqe'HyroHaf{Ho-KBaJrrr0vr<aqnoirnylo pa6ory, s Koropoft fi3JroxeHbr Hayq'o_o6ocHoeaHHrre TexHt4qeoxrre, TexHoJIorvqecKlie
cpaBHrrrerrb'ofi oqear<z roq'ocra o.ro"o"n"rr"u""#T*ff::".i:*#;":"7
aHz3orpo[zu Sz:zvecr<ax rr MexaHrrqecxux csoficrs B 3aBl4cr4Mocrrz orKOJIfi'ECTBA PCQ:rCXCO' HA OII@ 4IrX III MCTAJIJIOB, A TAK}KE PEATIIT3AIIIT



PA3BIITbIX MCTOAIIK TJI' ACCNCAOB AHT4fl BJIIIflHTIfl XI,IMHIIECKOTO COCTABA CIIJIAtsOB HA
MEXAHI43M ACQOPMAI]I4II I,I AHIi3OTPOTIIIO CBOft CTB MAIHI] EB6IX CTITABOB.

Pesynrrarr,i rncceprarlrzo'uoft pa6o*r, B'rHocaM're Ha 3arrlr4Ty, fiporrrJ]rl
anpo6aqzro na 5 nayvHo-TexHrrqecKrzx r<oHsepeuqz.ax, ony6rr.r xosaHrr e g
fieqarHbrx pa6orax, B roM .rzcre 6 crarrqx B BeAyrqux perleH3rrpyeMbrx
xypHaJlax, BxoA{rufix B nepeqeub BAK, zs Koropbrx 3 crarur BXoA{T B
Mex4yuapo4Fryro cricreMy HayqHofo rrr4 TripoBaH[r Scopus. pe:yrirrarrr
rucceprarlr4oHuofr pa60rrr rraoryr 6rITr ucnonb3oBaHEr B aBuaKocMHqecKol
orpacJru, sJreKTpoHr.rKe 11 MeAr,rr{r4ne. Arrope$epar z ony6nrzr<oeaHnrre pa6o:rrr
rroJrHocTbro oTpaxaroT coAep)KaHr.re ALICCepTarJIIkr.

lIor lo HayqHoMy ypoBHro [onyireHHErM pe3yJrbTaTaM, coAepxaHlrro v
oQopn:reuuro [peAcraBrre'Har Ar4cceprarl Lto.'Hafl pa6ora ygouo""uop""T BceM
rpe6onannxlr rt.tr. 9-14 llonoxewr.rq rr rrhr,.\,vran.n. 9-14 lloroNenr.r_s o npacy)KAeur{rz freHbrx creneueii,
yrBep)r(AeHHoNr llocranosreHr4 eM rrpaBrrrer'crBa p@ or 24 ceHrx6px 2013 r. rs
842, a ee anrop cnepaucr<v ft Koncranrzu An4peer'q 3acry)KuBaer ,,p,ncyxAe'r,r,
y-{eHorl creleHr4 :r.a;e4Lr4ara rexHnqecKzx HayK [o cleqzarbHocr n 2.6.1 _
Mera:uonegeHrze a repMuirecxaa o6pa6orKa MerailrroB rz cnnaBoB.

O$rzqualruufi onnonenr MaprurHeHr<o Har ats n Cepreeana
Hay.rurril corpylHrr* la6oparopzr.r MeraJTJroBeAeHr4, qBerH'rx I{ Jrer^rix
MerzurJroB, @e4epanrnoe f ocyAapcrBeHHoe yqpexAeur.ie HayKri l4ucrury r
MeTanJryprr4rl 14 MaTeprzaJroBeAeHH' A.A. Baiir<oea PAH

KaH4. rexn. uayn MapurueHr<o Haranls Cepreesua

Kopovr<nua I'A.

nayrcu tr4ucruryr MeraJrnyprarr r4
QeAepanEHoe rocyAapcrBeHHoe yqpexAeHr.ie
Marepr{anoBeAer:r4q vM. A.A. Baiixosa pAFI

[na 17.11.2021

TereSon, I (499) 135-94-24
AApec 3JreKTpoHHorZ noqrr,r nata_roug@mai1.ru


