
3AKNIOIIEHXE
3r(cueprnofi xouucctrn /Ir4cceprarlllouHoro coRera 6D.KOA-007 B coc'laBe

J.x.rr. .  VcvonorB& P., A. 'r ' .Fr. ,  AorIcLI 'ra Cacfapona A.M. 14 K. x. HayK Hopona
M.'t'.. oo3rlarrHo14 perrre i-rr4eM /Ir4ccep'rarluoHnoro coBe'r'a 6D.I{OA-007.
npol'or(oir Nb4 or 20.08.2018r'., uo /ir{cceplartnn IIA3PyJIIOIII}A

A6;ryNoazpa Caly"ruoeBurra Ha reMy: <<Brra.sHue HanocrpyKrypHbrx
auSorepHrrx oKcu.qoB MeraJrJroB Ha $rasuro-xraMnrlecKlle cnoficrna
rl{Apa3l{Hrx.{para)), npeAcraB.neHnofr Ha cor{cKaHrle yuenon creneFlLI
r(aH,ilr.]r i lara 'rexrlr4llecKnx IIayK no cilerluaJli)I locrr,I 05.02.01

M a'r'cpzaJr o no:.1oH Lre ( n x niltn. tecr o ti rI po M bI I n;teu n ocrlt ).
Paccuo'rpets it lrccep"r'arl l4oHuyro pzr6ory l{a:py"rrroeBa A.C. Ha'reMy:

<<lJ-uhqlrrae Har{ocrpyr(T'ypHr,rx au$orepFrbrx oKcr{AoB MerarroB I{a Svt:nrco-
xr.{M14LrecKI4e cBoficrBa rr4rxpa314HrlrApara)) Ha coI{cK?III4o yqenol't creIleFII,l

Kalr/l lr/Iara rexHlrlrecr{r4x uayK no ctre rlHalrbllocrrz 05.02.01 -

MalepraajroBe, i {eHr.re (n xr l , ruqecr<oiz npoMbrtuiret- i r toc-t ' t t ) .  I {oMt4ccns

,rtr{cccplarlriorrr{olo cor}e'ra rrpl,t 14rtc'n4r'y're xr.rMr.ILl r.rv. B.lzl. IIuxnlnna AI{

['c:crrv6"rrnxn I'alx<r4Knclai{ ilpeACTa]lJIge'r cJieAyrouee 3aKJIIor{eHne.

l{racceprarJr4fl, Ha reMy <Brusnue IIaHocrpyKrypHbIX auc}orepulrx

oKCt4AoB MerarrJron lra Srasraxo-xr.{MlIqecKi.te cuoiicrBa rnApa3l4t-trr4Apara)) B

no.irrrori Mepe coorBelcruyel riacnoply cilertr4aJlbIIoc'lr4 05.02.01.

Male pnaroBe/(eHHe (r  xul , r r . r . recxor i t  upoMburt ; rct t t toc ' t ' t  t )  l r  Moxc' f  6bt ' l ' t ,

fr pc,.ic'r'Ll BreFIa Id 3aLIII.I]'C.
'l'cvrrr 

llt4ccepraqlloIrIIofi pa6ort,t aKTyaJIblIa. l'vgpaznHruIApar B

conpeMeHuori TexH?rKe rrBrrflercrr pacnpoc'rpaHerlHblM iteuecl'BoM, Ko'ropoe

r.lcrroJIb3yeTcfi B Kaqec'r'Be xr4Mtr{qecK14x pe afeHT'oR, paKeTrIbIX ToITJI14B,

T'eriJlorrocprcetefi. ll pa6ouux reJr. R ces:n c 3T'r4t\{ lUIfl pzl:tBl.trt4x H 6o,'rec

ply6orolo r{:Jvqe}u.rfl $n:;lrxr.r xHiu(ofo coc'i 'otuLtfl Bett{{JC'ru t{eo6xoII.JMa

rru$oputt t l t tx oO 3IrCn'f po Q14 3 I'lqeCK14X, 'reuIo$r.r3I.ILIecKI4x 14:
'i'cpMo/Ir4HaMLIqecKL{x cBo14CTBaX ruApa3lll{ruApara. 3ru AaHHbIe

ueoOxoAn,ralr )tJrtr uo.rr!.re}{rrfl qelxoi.i Kapr?IHbI crpyK'rypHbIX tutoAerefi

pae'fBopoB, Mexalri,r3MiI B3ar4MO/lCr.iC'rUng Mex(ily MoJ]el(yJlaMI'1, npolleccoB

cMetr-lr4t laeMocl ' t l  t4 pacl 'roprrvod't 'r , t ,  o6pit3ollaHl.tn t i  p?l3pyll le tIHtl

\4OjlCI(yJrIf l pllbIX KOIVIIIJIeKCOB I'{ l lp'

/.[;rs r(aJropLil{ecr{oro pacqela ailI]apa'roB 14 rtpoueccoB HaI'I6oJlee

BAiKI IbIMI, I
'reiliro d)L{ 314qecK HM 14. 'r'epMo/-tI{HaMIlqecKHMI4 U

l.irer<rpoSu3ut{ccKt{MI4 cnoi.tcr"navu NuAxoc'lefr v la3oB qBrflrolcfl

' rel lJlOnpOBOiIl{OCTb I.{ I ]JIOI'HOC'|b, I{O'I 'Opble TL' iK}l(C l lxOl, l t ' r  1l Kpll ' fcpHaJibIlbIC

ypatir{eltuf l ' fel lJroo6rtaeila Lr orruiobiR,rio't"fetpMori,t}taMltqocKyro noRepxllocrb.

llgjtb,- --AgqqgpTauplog,s9l,i"-:-=pLqa1H pa:pa6orra t4 co3Aaurle

3t{cltcpt4ivrerrl'Ailbr]or".r yct'arroBK}4 /tJItt 143\40peHI,Ifl 'r'eMflepaT'ypoupoBoAllocTl4,



l ireKl'poIlpoBoAHocTtl 14, Ar43JIeK'rpL{qeCKO14 IlpOHI,lUaeMOC'I'ir CI4Cl'eMbl

fr4Apa3r,rHfr4ApaT + r-raHocTpyKTypHbIe aMso'I'epHbre oKcrutbi MeTaJTIIoB

(Al :Or,  FezO:, f iO: ,  d.r ,=30,50,70,90 HM, 0,1;  0,15;  0,2;0,25 14 0,3r . )  noA
BJrr.rslrr4eM AaBJreFrHr (verog raaepnoli BcrIbIrIIKu (va.rrr,rrZ rarelll Pl' NbTJ 316

N \rs"fJ210)). a raKxe iloryqeHlre orbIrHbIX 3Haqeunfi Susnxo-xl4Ml{r{ecKl{x
cnoncre lrccJreAyeMbrx HAr{ox{t{Axocrefi B HHrepBaJre reMrreparyp (298-613) K,

AaBrieHr4r (0,101 -  49,01) MfIa.

AocruxeHr{s rrocrasreHnoi.i qenr4 Bo3MoxHbI peIueHKeM cneAyrotqnx 3aAar{:

Br,rflRIeH MeXaIJI43M flepeHoca TefIIIa B cI4CTeMe

r-r4iipa3r4Hrn;1par'*HaHoc'i'pyKl'yprlble arrncporepl-Ibre oi(cHAbI MerarrloB (AlzOr,

I ;e:O:. ' l ' iOu,  d"o=30,50,70,90 Hlr ,  0,1;  0,15;0,2;0,25 w 0,3r . ) ;
MOAepHU3npoBaHa 3Kcilep14MeH'faJIbHafl ycTal{oBKtr no H3MepeHH[O

reMileparyporrpoBoAHocrr{, pa6olaroular Me'roAoM la:epHoil BcnbIuKI'l npu

pa3IHrrFrbIX AaBJIeI{LISX 14

I(O H/{YK]'OMCTP14qCCKI{M MCTOAO M.

rroJryrreHbr 3Kcrrepr.lMeHl'aJrbr-Ible A?I-IHble reilIonpoBoAHocl'r1,
,r.enroeMKocrr4, paccqnrar-rbr 3HTaJrbIrI{fl, 3HTponHq, 3Heprl414 f tt66ca LI

I'e.nrurolbrra uccJreAyeMbrx o6rexroe B uHrepBaile 'reMneparyp (298-673) K,

r-d&BIIol{I4n (0,101 - 49,01) MIla.
ycrarroBr'IeHa 3arlHcr4Moclb Sra:nrco-xnMHqecKLIX 14 TepMo.t{L'trIaMI4LIecKnx

ci roncrs c l4creMbt  r t {Apa: l l4 l l l ' t {Apala + 0,1;  0 ,15;  0 ,2;  0 ,25 v  0,3 r . ;

(A1:Or,Fe:Or.TiO:,d.;,=30, 50,70,90 Hu) or reMrieparypbl, AaBJIeHI'{f  I{ Maccbl

14CC, lc .  tycv t - , lx  OO uCK l 'OB:

noJryqeHbr a|IupoKcI4Maur4oHr{[,Ie 3aRhcI4MOCl'l{, ycl'aHaBJI14BaloIIIKe

B3aLrN4OCBq3b Mex(Ay renJlonpoBoAHocTblo, TenroeMKocrblo Ll nx njlorl{oc'fr,Io

14 'r'e MIlepaTypofi, ,ilaBIeHueM, A laKxe oco6eHHoCTflM14 cTpyl('fypbl

I, ICCJ I C/(YC M I,I  X O6'bCI( ' I 'OB:

yc'raLroBilelta B3&r{MocBf3b 'r'eIrnoOI43uqecK14x LrrepMoltl{HaML{LIecK14x

ceol.icrB r4ccJreAveMbrx o6r,exron R 3aBucLlMocl'I4 or l'eMrleparypbl 11

IIARIICHI4'I.

l .  FIa Mo.{epij tr3r4poBaHHbrx ycraHoBKax BnepBble noJryrleHbl

3reKTporrpoBoAI{oc'ruI, pa6oralouraq

Slr:raxo-xI{Mt4LIecKLIM \r? K C i lcpl,l Me I ITaJI bHIrle
'f e pM ol tl4 lla M LI LIeCK L',l M

/[aHHbIe no

cnoirc'rnaHa cr{c'I'eMbl I- I I jtpa 3 14 I I t- 14rl I.Pi:l'l-*

FralrocrpyKTypl-Ible oKcLl/IbI Mel'a,riloB (Ao 0,3 r. Al:O:, Fe:O:, 
'f 

iO:-,

d.p=30,50,70,90riu) e ranrepRarre reMrlepa'ryp (298--548)K r AaBrlellnfi (0.101 -

49,01)  Ml la ;
2. Bneperre 11pr4 rroMorlr{ /]aHr{brx no 'felr:loeivixocrl.l l{ IlJlorrlocrr'r oOleKToB

14cc.rleroB aHVfl 6r, l1r.t  paccrrlrrAr{bi repMoAI{IIaMt,tqecKLte cBoficrea AaHIIbIX

Beulec1.B (:nlaltuutr, 3r,rrpoIl4r, Blry'rpeFII{qq 3tleprhtl ,  3}{epfI{f l  I" 'u55ca,

HOBI43HA



3Hepr-r4fl I'elnnrrorbua) cucreMbr lr4/lpa3r4r{fr.{xpara w aMoorepr-rbrx
HaHoKcI4AoB Mel'arroB (n t{Hlept}aJle 'I'eMneparyp (298-673)K u Aanlenl.rfi
(0,101 - 49,01) Mna).
3. Ha ocHoBe fioxyqeHHblx AaHHbIX ro repMoAr{HaMr4qecrvu cnorZcrBaM, T.e.
IIJIol'HocrLr t4ccIrelJyeMblx cl4creM cocraBJreHo ypaBileHue cocroflHr4l (VC), a
i\ irr TenlroQlr3uLIecK14x cnofrcrn (renrronpoBo/{Hocrr,r, TenroeMKocTr4 LI
'r'eMrrepa'ryporrpoBortuocru) pfllI ailnpoKcr.lMarlnorlrrbix 3aBnc14Mocleri B
3aBI4Cr,IMOCTU OT TeMnepaTypbr, AaBJreHr4s H Maccbr r"raFro LracTr4u.

4,TIo iloryqeHl{blM 3KcnepI4MeHTaJrbFrbrM H pacqerHbrM Aar-rHbrM cocraBre}rbr
aliarorr4r{Hbre ra6rnurr KaK rro Sn:uxo-xr4Mr4rlecKzM, TaK \r Iro
l'cpMoitr4I'raMl4rrecK14M cnoiicrsana r4ccJieAoBaHFrbrx HaHoxr.{Axocleri B

:rl l4ilIr l l3oFre AaBJrelrraii (0,101-49,01)M11a 14 'reMrrepat'yp (293-613)K c y.ys'prNr

H3Mer-reHur KOrIUeHTpaUnn HaHolracrr4rt oT' 0,1 Ao 0,3u/n. I(oTopble

/lo0aBrsrorcq B 3Tr{ pacrBopbr.

IlpaxruuecKa.f, 3HarrrrM o crb LrccJre Aor;aunfl:
- ilpoBeAeH aHaJrlr3 npouecca TenrorrepeHoca
I'1.1ltp?t3r4HfuApar+rraHoc'rpyKTypHbre anasorepFrbre oKCr4[br Mgr?JrJroB (Alzo:,

Fe :O : ,  f iO : .  d . p=  30 ,50 .70 ,90  r r na ,0 , l ; 0 , 15 ;  0 ,2 ;  0 .25n  0 ,3 r . ) ;
npe,ilc'raBJIeIr HoIlbrfi noAxol x o6o6qOlturo 3Kcnepr.{Men'r'aJrbr,rbrx i lArrrrbrx i lo

'feIIJloeMKocTr{, SreKTponpoBo/lHocrrr Lt renJronpoBoAHocTI4 cl,rcT'eMbr
I'rIApa3tlHru4par*llaHocrpyKrypHble au$orepHbre oKcr{Abr MerairJroB (AlzOr,

F:'e:Or, l ' io: ,d.p=30,50,70,90 r{M, 0,1;0,1 5; 0,2; 0,25 ra 0,3r.);
pa3pa6oraust 3l{cnepHMeH'r'aJILI-Ible ycra}-roBK14 ilIrf l cKopoc'frror-o

onper:IeneHt{fl 'r 'eMnepalyporrpoBo/IIroclr4 o6'rcx'ros B ,rraSopaloprrbrx
ycroBl{sx T'a;fxuxcKolo rocyAapcrBeuHoro rreAaror}rrrecKoro y}ulBepcr4'r'era

r.rv. C. Afirru B lopoAe fyrirau6e;
- lIoiloJIFreH 6aHx len,ro$ra3r{rlecKr4x, TepMo.qrrHaMr4rrecKprx Lr
rrrexrpocpl43r{IrecKr4x cnoficrB cI4creMI)I rl4llpa3r4rrr-r4Apar * uanocrpyKTyprrbre

ancporepnr,re oKcr.rAbr MeraJlJron (AlrO:, FeuOr. 
' l ' iO:, 

d.p=30,50,70,90 rrM.

0,1;0, l5;0,2;0.25 v 0,3r ' . )  r roBbrMr.r  / , (arrHbtM14, ueo6xor-(r4MbrMr4 l \ I r f l
urrxeHepFrbrx pacqeToB.

O6ecneqeHze,uocroBepHocrr4
noJiyLreHr-rbrx pe3yrbla'roB 3KcnepzMer{TaJrbr-rbrx n:uepeuulZ .(ocrr.{rHyro
il), 'TeM npr4MeHeHr4q ailpo6nponauHLtx I4 rrpol'ec'rlrpoBaHr-rbrx r43Mepr4TeJrbrrbrx

ycTpoLICTII, A TaK)Ke BOCIIpOI43iIOII'IN,lOCTblO V yIOtlJIeTBOpl4'reJll)tlblM

couracr4eM SKcilepr4MeH'fairbrrblX Aai{HbIX c pacqeT'r-rbrMr.{ IaHrrbrMr4.
IIo pffiynbraraM padoru onyfnuxonano 43 crarbu (ns Hr4x 7,

peKolreHtryeMr,rx BAK npu flpe3lr4eHre Pecnydnarcn T'al{Nnrncrau), 36

B CI4CTEMAX

T"e3ricoB /xoKJTaZoB a orna Morrorparlnx



Crpyxrypa, cocraB Aucceprarluu. fzccepraqr{oHHax pa6ora cocror{r r43
BBeAeHr.u, qerblpex fJraB, BbrBoAoB, crrlrcKa rrcnoJrb3onausofr Jrnreparypbi t4
rpl{noxeHl4s. Pa6ora z3JIo)KeHa Ha 191 crpaHr4rle Marur{Hour4cHoro
(ronur,rcrepuoro) TeKcra, coAep)KI{T 38 pr4cyHKoB, 27 ra6tut1, 218
FranMeH o sauvrt r4cro qH 14 Ko B Jr I4Teparypbr u 3 0 crpa Hr4 rI npr4n o x eH lr.f, .

OpzrnHaJrbHocrb coAepxaHr4fl AvcceprarJzrr cocraBJr-rrer 80,190 or
o6qero o6reua reKcra; rrr4Tr{poBaHr4e o$opn:reno KoppeKTHo;
3auMcrBoBaHHoro Marepi4aJra, r4crroJrb3oBaHHoro B Ar4cceprauuv 6ez ccbrJrKr4
Fra aBTopa, nz6o ucrorrHi{KoB 3ar4McrBoBaHrr,fl Lre o6uapyNeuo, Hayr{Hbrx
pa6or, BbrnorHeHHr,rx cor{cKa'r'ereM yueuofi c'rerreHu B coaBTopcrBe, 6e:
ccbrJror{ Ha coaBTopoB, He BbrrBIeHo.

B raqecrre o$nquaJrbHhrx o[[oHeHToB KoMr4cevrfl Al{ccepraur4oH}roro
coBera npeArraraer Ha3Harrr{Tb cJreAyrorqux yudulrx:
- Aor(ropa rexHr.rqecKux HayK Ha:apona Xoruypola Mapunou.rua,
npo$eccopa, rrraBHoro HayqHoro corpyAFruKa Areurcrna no n4epuoff v.
p aavarJr4o H u o fi 6 e :ou acH o crl4 AH Pecny 6lzxu Ta4x zt<zcraH ;
- KaHIJLrrala xr4Mr4lrecKr4x HayK CaSapona Aurapuro foz6oBr4sa, crapuelo
rrAylrHoro corpyAHr.rKa Sra:uxo-rexHr4rrecKoro vrHc-tvlTyra IrMeHI4
C.Y. Vvrapona AH PT.

B KaqecrBe se.{yrqefi opraHll3auuu peKoMeH.qyercfl: O6rqecrno c

orpaHr4rreunofi orBercrBeHHocrbro <TaANutrcKat arroMr4HueBas KoMnaFIHs

Kel,rr.rxa-rr> B Xar-rroHcxofi oSnacru, Ana:acxtti.t pafiou, cerb. r{opryn, yJr.

[" ]  rrouepcxas 4.

flpe.qce.qareJrb Ko MLIcctIn,

AOKTOp XI{MI4rIeCKrrX HayK

(Irreurr KoMxccr4u:

AOKTOp TeXHnqeCKI{X HayK, .(OrIeHT

KaHAUAaT XLIMIrI9CKI{X HayK, AOTIeHT

YclamroB P.

CaSapon A.M.

Hopona M.T.


