
Orsrre
oSuqraanrHoro orrrroHeHTa Ha Ar4cceprarlrloHrryro pa6ory Hasapenrol{trcwl4sauor,rlqa
<Crpyrrypa, MarHr{Turre ceoficrea oKcn6oparoB nepexoAHbrx MeraruroB co crpyrtypoft

Koroura r4 JuoABHrLrra>>, npeAcraBneunoft Ha cor4cKaHrae yudnoft c'reueHn Kar.Ar4p.ara

Susuro-vrareMarr4qecKr4x HayK rro c[eur4ilJrbHocrr4 0 1 . 04.07 - Susrara
KOHAeHCT4pOBaHHOTO COCTOSHT4S

,{raccepraquoHHar pa6ota 14.14. Ha^:apeuro rocBrrrleHa reoperr4qecKoMy I43yqeHLIIo

cB.rr3rr crpyKTypHbrx cgoftcre fi MarHlrrHoro rroBeAeHl4lr B KBa3u-HI43Kopa3MepHbIX

MarHerrlKoB. Cpe4ll raccJreAoBaHnrrx o6reKroe MomHo BbrAeJrr,rrb ro6a.nrtonrte,
xeJIe3HbIe I4 MeAb-XteJIe3HbIe nIoABpIrI4TbI, HHKeJIeBbIe, HVKenb-repMaHZeBbIe, HI4KeJIb-

MapraHrleBble 14 MeAb-MapraHIIeBbre JrroABurI4Tbr, a raK)I(e HI,IKeJIeBbIe v xo6amrosrre
Koroltrbr. B grr4x cr4creMax MarHr4TH6re r4oHbr Sopuwpyrot JIecrHI4IIbI c rpeMt
Ha[paBJrrroqtrMrr c ucrax€HHbrMlr rpeyroJIbHI,IKaMI4 MorlrBaMrr, qro rIpLtBoAI4T K

peaJrr43arlr4rr B Hr4x prAa MaTHI4THrIX e$Serron sa c.r€r Harwqvfl Spycrpaqufi.

B sroft cBr3rl TeMa Ar4cceprarlraonnoft pa6oru HasapeHr<o VInl",u l4r,artovuua,
cBt3aHHa-rr c TeopeTr{qecKr4M r,rccJreAoBaHr,reM cTpyKTypbr, MaTHUTH6IX ceoficrs
oxcu6oparoB rrepexoAHbrx MeruLJrJroB co crpyKTypoft rorowra u nroABrrrvITa, HecoMHeHHo,

aKTynJrbHa Lr r{MeeT npaKT[qecKoe 3HaqeHI4e.

,.{ncceptaUnt cocrorrr ug BBeAeHr.It, o6sopa irlaTeparyprr, rpex rJIaB, 3aKrrorleHv.f, c

ocHoBHbrMr,r BbrBoAaMpr, crrr4cKorra uy6rwrca\uit,6naro4apHocrtMLI lt crrl4cKa qlarnpyevofi
Jrr4reparypbr.

Bo sseAeHvrl nplrBoArrrc.f, o6ocnosaHr4e aKTyilJrbnocrlz TeMbI, Qopuymapylorc.a
ocHoBHbre rleJru tt [alrcx KparKa-f, xapaKTepl4crr4Ka pa6orur. CSopuyitl{poBaHbr ocHoBHbIe

[oJIO]KeHHt, BbIHOCt4MbIe Ha 3aIIIt4Ty, HayrlHafl HOBI43Ha, TeopeTnqecKat IIeHHOCTb I4

[paKTprqecKar 3Haqr4MocT6 floryqeHHbrx pe3yJrbTaToB, apryMeHTl{poBaHa AocToBepHocTb
[onyqeHHbrx pe3yJrbraroB. Orueqen nuqnrrft BKJIaA aBTopa. llpnnegeurr cseAeHus o6

aupo6aqztr pe3yJrbraroB LrccJreAosaHrafi. llpzee4dn cnzcor pa6ot, ony6nuroBaHnhlx
aBTOpOM rro TeMe Ar,rCCepTaIInI4.

B o6sope AaH KparKvrit asanu"t[.recKr,rft o6sop r,BBecrHbrx gKc[eprIMeHTzLrIbHbIX Ir

Teoperr{rrecKr4x AaHHbrx raccreAosaHzfi ot<cn6oparon [epexoAHblx MeTaJIJIoB co

crpyxrypofi JrroABr.rrrlTa u KororaTa. PaccnaorpeHu ocHoBHbIe oco6enHocru
Kpr,rcrarln[.recKofi crpyKTypbl, ofrr4caHbl MarHprrHbre, gJIeKTpoHHbIe v
TepMoAraHaMlrqecKr4e csoficrsa. flpnne4eHo o[[caHr{e ocHoBHbIx MaTHLITHrIX cocto.nurafi,

peaJrv3yroqr4xc.fi B Kpr{crzrrrJrax AaHHBrx coeArzneHnft. llpoanalu3l,IpoBaHbl
npeAnoxeHHbre B nr4TepaType MoAeJrr4 TeopeTI,IqecKI4x I{ 3KcrIepI4MeHTiuIbHbIX Ma|HI4THbIX

crpyKTyp. CQopuynupoBaHbr ocHoBnbre 3aglarrkr rrccJreAoBanlr-n v npoee4eu o6sop

MeroAoB pacuera Susnvecxux csoftcrs vccJreAyeMblx coeAnnenzfi. Onucrrsarcrc-{
cyuecTByroul[e B HacTorrqee BpeMr [epBo[pr4Hrlr4nHble I4 IIoJIygMnI4pI4qecKr4e MeToAbI

pacvera Qxsuuecxux csoficrB Kpr{crzulra, v3Jrararorcs. r4x AocroLIHc"rBa v HeAocrarKl4.

O6ocHoeHBaerc.{ nu6op MeroAa pacudta u o6rerroB I,IccJIeAoBaHVA.

B nepeoft DraBe rrcJrolreHbr pe3yJrbrarbr reoperlaKo-rpy[IoBoro aHaJrv3a

JrroABrdrr4ToB Fe3BO5, rn€pAoro pacrBopa NisGeBzOro, MeAHoro JII0ABLITI4Ta c

4o6aelenueM Mapranqa CuzMnBOs n x{e.resa CuzFeBOs, Korotlrog Ni:BzOo u Co:BzOo.

Teoperuro-rpynnoBoit a:awrurg [oKa3iur, rrro MarHr4THafl crpyKTypa FesBOs otll4caHa B

AByx pzt3HbIX MaTHLITHbIX [peAcTaBneHI{tX AJI-[ MarHLITHbDq'SfiI



2-4 ( r, ). Ilocrpoensr Bo3MoxHhre MarHltrHbre crpyKTypbl p^nfl rIoJIHocrbIo

HeynoprAoqeHHofo r{ pa3rr4qHbrx cJryqaeB ylop.fiAoqeHl{t MaTHHTHbIX I4oHoB B KpI4cTtuIJIe

NisGeBzOro. flpoaualra3npoBaHa crpyKrypa MeAHoro JIaABI4TI{Ta c Ao6asreHl4eM
MapraHIIa CuzMnBOs I,I )KoJI€3a CuzFeBOs, errsereHo coxpaHeHHe ocHoBHoro MoTI4Ba

cTpyKTypbl JrroABprrlrTa rlpr4 TT0HLDKeHI4LI cLrMMeTpI4I4 KpI4CTUUIJIa I43-3a UCKaiI(eHLItr

KI'ICJIOPOAHbIX OKTA3APOE I4OHOB MCAI,I.

Bo nropofi DraBe npr4BoAflTcr pe3ynbraru pacu€ros o6NaeHHbIx B3auMoAeftcrsIafi s
paMKax MoAeJru KocseHHofi cBr3r,r Ans JIroABr,rrI{Tos NisGeBzOro, CuzMnBOs, rnfi
CuzFeBOs rrpn pa3nr4qHbrx pac[peAeJreHl4tx rroHoB xeJle3a rlo no3I4IIvIflM, Nrfr. AByx
cocraBoB Hr4KeJrb-MapraHrleBoro rro.qBurura - NizMnBOs u Niz.r+Mno.soBO:,

MOHOMETAJITIFIECKI,IX FE:BOs U CO:BOs, A TArcKE KOTOI,ITOB Ni:BzOo U CO:BzOO.

flpone4€u anaJrvr3 crpyKTypbr ri noJrygMnI4pl4qecKrtit pacuEr KocBeHnrrx o6ueHHbIX

sgauilaoAeficrswir 4na NisGe(BOs)2. VcraHoeneuo, qro oH tBJlterc.fl Marepl4anou 6eg
.rdrKo o[peAeJreHHoro MarHr,rrHoro ynoptAoqegr4.fi. llocromry HeMarHktruble vonbr
repMaHprr w MarHurHbre r4oHbr Hr,rKeJrr B oAuoft vr3. nosuuufi pacnoJlox(eHbr

pa3ylopf,AoqeHo, B rroAcr,rcreue I MoryT Bo3Hr4Karb o6racru c autuQeppoMarHurHblM
yrropflAoqeHr{eM (6orarue nnxeleira) unH SeppoMarHIaTHbIM yroptAoqeHl,IeM (6orarue
repMaHI,IeM), uro Momer.f,BJrqrbct npuuuuoft o6naennoro cMeIqeHI4t rlereJlb rt4crepe3l4ca,

o6uapyNeHHoro gKcnepr,rMerrrnJrbHo. B pesynrrare pac.rera o6uennbrx B3al{MoAeftcrel4ft
ycTaHoBJreHo, qTo B JrroABr{rr4Te cuzMnBOs cyrqecTByeT KoHKypeHIIut o6naeHnrrx

nsaHN,roAeftcrnuft, a HeKoTopbre o6ueuurre B3ar{MoAeitcrewfl 6IusKIa K Hynrc. B
[peAJraraenroft uarunrsofi cTpyKType BburBJreHbr $pycrp"poBaHHble egauNaoAeftcTBvIs,

Koropbre MoryT flpr{Becru K pa3JroxeHr4ro Ha noAcr4creMbr. Haruqrae noqrl4 HyneBbIX

esazuo4eficrs[fi Mo]r(er rrpr4Becru K ToMy, rrro oAHa r43 loApem€ror nnra rIoAcLIcreM

6y4er cnaSo cBr3aHa c ocr€rrrbHbrMt4 r4Jrrl He noJrHocrbro y[opf,AoqeHa. flponeAdnurtfi
alrralrus Bo3Mo)KHbrx MarHr4THbrx crpyKTyp B paMKax MoAeJIu Au4epcoHa-3aeaAcroro AJIx

CuzFeBOs [pI4 pa3JII,IqHbIX pacflpeIeneHl{.flX I{oHoB XeJIe3a IIo IIo3t4IIulIM noKa3zUI, qTO

AJI.I cocraBoB, KorAa uoH6I )KeJre3a 3aHI,IMarcT rrpevMyrrlecrBeHHo [o3IrIILto 4eL loav6oree
sHroAuoft oKa3brBaercr MarHr4THar crpyKTypa, cxolrar c rofi, .rro 6rrra [onfreHa Eopae

lls Fe:BOs. Kor4a LroHbr )r{eJre3a 3anr,rMaror [peHMyIrIecrBeHHo rIo3I,IIII4]o 2c, uauionee
BbrfoAHbrMr{ oKa3brBarcTc.fl ABe MarHr{THbIe CTpyKTypbI, SHepII4I{ KOTOpbIX CI4JIbHO 3aBVC{T

or sgalrl,ruoft opneHTarlr{l4 MarHr{THrrx MoMer{ToB B noAcncreMax. B oroM cJlyqae

Haubonee BeporrHo ytropflAorreHl,Ie B oAI4H grarl, rrro conlacyerctr c pe3yJrrTuta:lltr
gKcrrepr,rMeHTarrbHbrx AaHHbrx. B pesymrare pacu€ros o6NaeHHbrx HHTeIp€uIoB B paMKax

Mo.rleJrr4 xocseHHoft cBfl3r{ Anfl NizMnBOs n Niz.r+Mno soBOs BbIflBJIeHbI cI,IJIbHbre

KoHKypr{pyroqne auruQeppoMarHr4THble B3al{MoAeitcwux, Koropble [pI,IBoAflT K

Qpycrparlr4lrM B MarHr{THoft crpyrrype vccJreAyeMbrx coeAl4neHrafi. Ilpe4loxeHa MoAeJIb

ruaruurnofi crpyKTypbr Nrfl. o6oux cocraBoB. Pacqdr o6ruennrrx ssazN,IoAeficrsuft

froKa3aJr, rrro rrpu yBerlrqeHur{ KoHrreHTparluu Hr,rKeJrt ycvrlruBawrcr Qpycrpaql4l4 B

TpeyroJrbHbrx rpynuax 3-4-3 v 1-4-1, rITo Mo)Ker [ppIBoALITb K BosHI4KHoBeHIrto

HeKoJrJrr4Heapuofi opneHTarlur4 MaTHI4THrIX MoMeHToB B no4perudrxax 4-2-4 w 3-l-3.
Brruolnen pacu€r o6uesurrx nsar4MoAeftcrsltft B paMKax npocrofi MoAeJII4 tcocseuHoft

cBr3tr AJlg Korotrros Ni:BzOo ra ColBzOo. Pacq€r noKa:ar, qro e o6o[x coeAvHeHlulx,

cyuecrByer KouKypeHrrr,Lfl MelKAy Sepporr,rarHI4THbIM v aHrraSeppoMarHLITHbIM

o6uenurrnaz B3ar4MoAeficrsngN,In. B KpprcrulJrJre Co:BzOo, Ha6moAaerc.fl cr rtbmas,

aHr{3orpo[rltr MafHr4THbrx csoftcrs. OAuaro I4MeIouII4xct oKcrleplaMeHTuulbHbrx r

TeopeTr,rqecKr4x AaHHux eIIIe HeAocTaTorrHo AJrr ycTaHoBJIeHI,uI MaIHI4THOft CTpyKTypbI

r4ccJreAyeMbrx coeAr4Henuit pr orwrcaHrrfl. scex oco6eHuocrefi, B qacrHocrvr r434a clalrnoft



aHr43orpo[uu B rrapaMarHr4THoft Qa":e r4 pocra HaMarHr4treHHocrr4 Hr,rxe 5 K. VroqHeHHe
MarHr4THoft crpyrrypbr rd MexaHrl3MoB Qa":onux repexoAoB B errtx coeAr4HeHra.rx rpe6yror
,rIo[oJrHHTeJrbHbrx nccreroeaullfi .

B rperreft rJraBe [3Jrox{enbr pe3ynbrarbr rrepBorrprrHultflHbrx pac.reroe eneprufi,
KocBeHHbrx o6uennrrx nsauuo4eftcluit, erercrpoHnofi crpyKTypbr, MaTHI4THrIX

MoMeHToB Lr nJrorHocrefi cocro.f,ru,rfi xoronra Ni:BzOo. Pacqerrr goHuoft crpyrr:ypu
[oKa3iurpr, qro Marepr4arr sBrrfl.ercr Ar4oJrerrpzxcina, a nprMoe o6ueuuoe ssauN{oAeftcrBlae
B coeAr4HeHr4t4 uee$Serrr4BHo. Pacc.rzraHHrre MafHl,rrHbre MoMeHTII 6rusKil K

HoMprHaJrbHoMy 3HaqeHlrro 2 tta . V.rer cuzu-op6nrulJrbHoro B3arrMoAeitcrsvs, p.an

nau6oree BbrroAHyro oprreHTaur{rc BAoJIb oct4 c , Koropa.fi cornacyerct c

SKCIIepuMeHTaJr6HbrMr4 .IIAHHbIMI,I. lrlcuolrsyr 3Heprr414 pa3II4qHbIX

MarnplToynop.f,AoqeuHblx cocro.gnuft, npoBeAeHa orIeHKa BeJrLrqLrHbr KocBeHHbIX

o6uennrrx B3araMoAeficrsuir B paMKax nepnoft (Iilt) n nropofi (IrIa) KoopArHaIluousoft
c$epu. Bennqranrr o6rraennrrx ssaru\aoAeftcrezfi nepeofi n nropofi KoopAvHaquonnofi
c$eprr rdMeror oArrH 14 Tor xe rroprAoK BeJrr4rrr4Hrr. B cncreMe [pr4cyrcrByer KoHKypeHIrI4t

MelKAy SeppouarHprrHbrM ra aHru$eppoMarnr,rrnrru o6uenHblMlr esaHNaoAeftcrBllrMl4.

BrsraA o6ruenurrx B3aprMoAeitcrsuia nepnoft n nropofi KoopALIHaIlIaoHuofi cQepu Bax(eH B

SoprrauponaHr4r4 MarHr4THoro nop.rrAKa. BepoxrHo, qro LIMeHHo anrraQeppoMarHl4THble

o6naeHnrre nsar4MoAeitctsrafl. oropofi KoopAnHaunonHofi cSepu orBercrBeHnbl 3a

yBerkrqeHr,re MarHr4Tnofi s.refiKrl orHocnreJrbHo KpncrannorpaQuvecxofi. fIpoBeAeHbI
pacuErrr 9neprr4r4 pa3rraqHbrx rr{floB MarHr4THoro yloprAoqeHr4fl. B cJryqae, KorAa

MarHr4THbre MoMeHTbr B JreHTax opr4euTltpoBaHbl QepporraarHurHo, a JreHTbr oruocvreJlrHo
rpyr Apyra auruSeppoMarHr4THo Hara6oree BbrroAHo ynop.rrAoqeHr4e. Tar<oft rLIn
y[op.rrAoqenus 6rrn npeAJro)KeH B oAuoit uz pa6or, oAHaKo, gKcrrepr4MenTaJlbHo He

yAiulocb ycTaHoBI,ITb HanpaBJreHr,Ir MarHr4THbrx MoMeHToB Ha lroHax HI,IKen-fi.

B 3aKJrroqeHr4r4 cQopuywtpoBaHbl ocHoBHbIe pe3yJlbrarbl

6naro4apuocrl,I 3 a noMolrlb B BbIfIoJIH eHr4kr p a6orrr.

AHarrs Marepuala Ar4cceprarluouuoft pa6orrr 14 nybrraraqnft aBropa
cBlrAerenbcrByer o6 o6ocuoBaHHocrr4 HayqHbrx rroJrolreHlrft, nuuocr4Mblx Ha 3alrlrrry I,I

BhIBoAoB, cAeJraHHbrx aBTopoM rlo pe3ynbraraM prccreAosaHnft .

HosusHa HayrrHbrx pe3yJrbraros. B Ar4cceprarluouuofi pa6ore 14. VI. Hasapeuro
orpa6oraua MeroAbr reoperlrqecKoro lrccJreAoBanns orcu6oparoB rrepexoAHblx MeTzLJIJIoB

co crpyrrypoft Koror4Ta 14 JuoABr{rrrra. Haa6onee 3Haqr4MbrMt4 pe3yilbraraMl4,

[oryrreHHbIMI,I B Atlccepralluonnoft pa6ote, Mox(Ho cql4Tarb :

o6rgcneHwe 3aBr4curMocrl4 MafHI{THbrx csof crs Me.rIb-xeJIe3HbIX JIIoABI4TI4ToB B

3aBI,ICI4MOCTI4 0T COCTaBa;

ycraHoBneHr{e poJrrl o6uennrrx nsaraNaoAeftcrsvia no nropofi KoopAplHauuouuoft

c$epe B ycraHoBJreHrrra MafHlrruolo noprAKa B HI,IKeJIeBbIx Korol4Tax c rloMolqblo
TeopeTr4qecKl4x MeToAoB;

o6rqcHeHue 6oree rerroro ynoptAorleHvt B HITKeJIb-MapraHueBbIX

IIp rr yc Hn e HI4I4 xI4M LIqe CKOIO p a3yII OptA Oqe HI,UI .

flp arruuecKiur 3 HaqlrMocrb [onyqeHHbrx p *yJrbraroB 3aKJlroqaercs B

rrour4Manr{.f, flpoqeccoB B Marepr4nJrax Ha ocHoBe orcz6opatoB nepexoAHBIX

v BbrpaxeHbl

JrroABvrlITax

pacwr4peHr4kr

MCTTLJIJIOB CO

crpyKTypofi roroura v JrroABr4rr4Ta, Koropble Moryr 6rrrr t4cnoJlb3oBaHbl npl4 paspa6orxe
ycrpofi cm c npr{M eHeHr,reM KB a3I4-HLt3Kop a3M ep HrIX MarHerI4Ko B.



I

,{ocrorepnocrb pe3yJrbraron pa6oru o6ecue.reHa racfroJrb3oBaHueM KoppeKTHbIX tI
[rr4poKo anpo6upoBaHHbrx reoperl,rqecKllx MeroAoB nccre4onauraft,
He[porr,rBopeqr,rBocrbro pe3yJrbraros o6quM QnrzuecrlrM npeAcraBJreHzrlM, corJlacneM

pe3yJrbTaToB, rroJryqeHHblx I,I3 p a3HbIX sKcrIeppIMeHTOB.

Buecre c reM Ar,rcceprauvroHnafl.pa6ora He JrurrreHa HeKoropblx HeAocrarKoB:

1. llpu nocrpoeHlrlt MarurrrHbrx crpyKTyp Ha Pncynre 34 ncnoJlr3oBaHa He

oproroHtrJrbHar npoeKllr4rr, orcyrcrByer o6bsHaqeulur rlrrroB r{oHoB u HalpaBJIenr4fl.

Kpr4craJrJrorpaQzuecrrax ocefi, qro AeJraer BecbMa cJro)r(HbIM Bocrrplltrl4e
pe3ynbraTa.
B cnncre Jrr4Teparyprr ccbrJIKLI 2l u 118 ccruarorc.l Ha oAHy 14 Ty )Ke pa6ory.
flpn oqeuKe sHeprrlit [tts, AByx cocraBoB HuKellb-MapraHueBbrx JIIoABI4TI4ToB

Herrorurrna MornBarlnr nrr6opa rpex Bapr{aHToB nanpaueuuft MarHI4THbIx

MoMeHToB B noAcrrcreMax 3-l-3 n 4-2-4 rroA yrnaMu 90", 60o, 0o orHocI{TeJIbHo

Apyr Apyra.
4. Ha PucynxeT2 orcyrcrByer o6osHaqeHr4e KplrcraJrJrorpaQnuecrux ocefi, ilpla oroM

Ha[paBneurle MarHlrrHbrx MoMeHToB AJIx Hr4KeJIeBoro n xo6amroBoro Korolrra
opveHTrlpoBaHbr BAoJrb pzl3Hbrx Kpr4criurJrorpaQn.recxux ocefi, xort I,I3 orrvrcarrrs.

MoAeJrr4 cJreAyer, qro oHa Aa€r rolnKo orHocI4TeJIbHyIo opveHTaUlrro MaTHLITHIIX

MoMeHToB BHyrpr,r Kpr4cralrnorpaQn.recr<ux nosnqnfi 6es [pIaBt3KI4

Kpr{crrurn orp aSuuecKLIM octM.

'llpune4€HHbre 3aMeqaHr{Jr He cHlDKurror o6rqrzfi ypoBeHb uayunoft pa6orrr v
3Haqr4Mocrb noryqeHHbrx pe3yJrbraroB, Koropbre s noruofi Mepe pacKpblTbl B Tercr cauofi

Ar4cceprarlr4rl I{ aBTopeSepara.

Pesylrrarbr npoBeAenHrrx prccJreAoBanraft ony6nuKoBaHbl B npecrIDKHbIX HayqHbIX

xrypHaJrax vr [peAcraBJreHbr Ha ueJroM ps4e roHQepeuqufi, B ToM qLIcJIe vr

Me)KAyHapoAHbIX. IloloxeHzl, BbIHocr4MbIe Ha 3aIrIIaTy, rIoJIHocrbIo o6ocuosaHrr
pe3yJrbraraura pa6orrr. AnropeQepar roJlHocrbro fi flpaBvnbHo orpaxaer coAepxaHlle

Ar,rccepTaIIv I4.

B rIeJroM Ancceprarlrur Ha.:apeHro VI.VI. rBJrrerc.rl caMocro.areJlbHblM vr

3aKOHlreHHbIM r4CCJreAOBaHr,reM, BbrnOJrHeHHhrM aBTopoM Ha aKTytuIbHyIo TeMy.

,{uccepraqlix y4oe.uerBoprer BceM rpe6onaHurru BAK, [peAbrBJI.f,eMbIM K KaHAIaAaTcKHM

Ar4cceprallnflM) a eE anrop 3acJry)KprBaer rlpr4cylKAeHplrl y.rdHoft crerreHll KaHAkIAara

$nsuro-uareMarnqecKr4x HayK rro c[eIII4zuIbHocrI4 01.04.07 - Qnsura
KOHAeHCVpOBaHHOTO COCTO'HHII.

O$uqHamnrrft ounoHeHT: rpopeKTop no
14 I,rHHoBarluounofi AetreJlbHoctz @

<Cu6upcxraft rocylapctneuuufi yn IOpttfi
IOprenuu
JIorruros

TexHoJrorrlfi nuenz aKa.ueMuKa M.@. P

AoICop Qusur<o-uareMarllqecKl,Ix HayK,

flo.rroeufi aApec: 660037, Kpacuoapcrrafi
r. Kpacno.f,pcK, [pocneKT IrM. Fa3erbl
pa6ouvrir,3I
rcn.: (3912)-629551
e-mail : loginov@sibsau.ru
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