
OT3bIts
Ha aBropeQepar AI,Iccepra:quu In Ll.n.napuoua flaeroBrqa Ha reMy

'<on:zxo-TexHoJrorLrqecKr4e rrprzHrlunbr co3raHtaf, KaroAHo-noAorpeBareJrbHbrx
y3JTOB MaTH€TpOHOB c MfHOB€HHbIM BpeMeHeM TOTOBHOcTH)), [peAcTaBlepsOfi ua

coI4cKaHHe yuenofi cre[eHl4 AoKTopa rexHr4r{ecKux HayK no cnerln€urbHocrr4
05.27.06 - Texuolortrfl u o6opygoBaHr,re Anf, [pout3BoAcrBa [onynpoBoAHrzKoB,

Marepr4aJror u npz6opoB 3neKTpoHuofi rexuzxz.

[oxropcxa.a Aucaepra\vrfl Jru v.n, rocBru]eHa peueHr4ro arryarruofr
3a\aqv co3AaHI4t 14 I4cc,TeAoBarufl npr4Hrlr,rnoB pa6orrr KaroAHbrx y3noB
MarHerpoHoB c aBTo3MI4cqI4oHHbrM 3anycKoM Ha ocHoBe [€unaAuit-6apueBbrx t4

Mer€uIJIOlOpr{crbIX KaroAHbrx Marepr4anoB B coqeraHLrz c aBTosMr4cQr.roHHbrMr,r

MoAynf,MI4 c nrtcoxoeQQexrunHuvz aBTo3Mr,rcct'toHHbrMr4 crpyKrypaMll
(nHcltepauu) Ha roBepxHocrr4 raHrrL'roBbrx A3K. llpe4craeJreHHar K 3aulure
pa6ora flBnflercfl o4Hoff I43 repBbrx (nuouepcxrax) pa6or e Poccaz, B Koropoil na
ocHoBe KBaHTOBO-MeXaHr4r{eCK[x rlpeAcraBlqHuit I43yr{eHO flBIreHr4e
TepMognexrpoHHoft 3MuecuLr MIII{ c MHofoKoMrroHeHTHbrM cocraBoM
3MLICAI4OHHO-aKTI4BHOIO BelIeCTBa, BKJIrOqaq efo OCHOsHOfi 3JIeM9HT - OKC1{A

6apwn. [eranruo I43yr{eHbI MexaHr{3Mbr veNSa:noro B3auMoAe ficrnus
KOMIIoHeHToB MIIK. llp, I4ccneAoBaH:zLr Sz:rzxo-xLrMr4r{ecKr.rx npoqeccoB
B3al4MoAeitctnvtx, Kpl4crannuqecxofi v e,rexrpouuofi crpyrflypbr KoMrroHeHToB
M[IK, oHeprerl4qecKllx 3oH Kpl4cr€urnoB 6rrrH r4cnoJrb3oBaHbr coBpeMeHHbre
MeroAbr r.t ccJreAoB asuit ra o6opyaoBaHze.

Ha ocHoBe TeoperI4r{ecKI,IX u 3KcneptzMeHTaJIbHbIX uccrreAoB aurair
AI4CG epraHToM pa3pa6or aua $wzvtKo-xl4 M z Ko -TexH on of Lrr{ e c Kaq M oAen b tasttatuk-
6apuenoro KaroAa. Pe:yrrrarrr pacqeroB aornacyrorcr c pe3ynbraraMr,r
3Kcnepr4MeHTaJrbHbrx r4ccJreA osaHuh.

PesynrraroM BbInoJIHeHHbIX r4ccneAoB auwfr, flBrrflercflpa:pa6or aHlaflaBTopoM
TexHoJIofI{t I'I3foroBJIeHI4t I4 KoHcrpyKrlr{r4 xatoAHo-rroAorpeBareJrbHbrx y3JroB,
Koropble BHeApeHbI B npoMbllxneHHo BbrnycKaevrre npa6opbr MarHerpoHHoro rr4ila
c aBTo3JreKTpOHHbrM 3arrycKoM.

Cr<asaHHoe BbIIrIe xapaKrepv3yer HoBur3Hy pe3ynbraroB. Cpe4z uaz6olee
cyqecTBeHHbrx n3 Hr.rx MoxHo oTMeTr4Tb CneAyroq[e:

I ' Blepnrte npoBeAeHbl KoMrrJreKcHbre r4ccneAoB aHr4fl orerrpouHofr
crpyKTypbl KpI4crannI4ToB BaO - 3M14ccI{oHHo-aKTr4 BHbrx KoMrroHeHToB B

M eraJr Jr o rr op lr crbrx w \annalwk- 6 apw eB brx KaroAax.
2. Pasezrrt TeopernqecKl4e [peAcraB reHzr o MexaHr43Me

TepMosJlexrponuofi u BTopl4l{Ho-orexrpouuofi :.Mr4ccr4r4 Kpr4crannr4ToB BaO c
LIC[IOJIb3OBaHHeM 3KC[epI4MeHTanbHo l43MepeHHbrx rrapaMeTpoB r4x 3JreKTpOUnOfi
crpyKrypbr.

3. Bnepnrre 3Kc[epI4MeHTai'IbHo o6ocHoeaHa KpucraJrnurHat MoAenb
pa6oru MeraJIJIonopkIOTbIX KaroAHbrx Marepr.raJroB, corJracHo xoropofi
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3MI4CCPIOHHbIE CBOTCTBA TAKI4X

BaO, QopruzpyrculuMucr B

€urroMr4Haros 6apz fl-Karrb\ufl c

MaTepr.ranoB orrpeAeJrrroTcr KaK Kpr,rcTanrvTaMu
pe3ynbrare reeploQa3Horo 83arrMoAeircrsus
aolrQpavou, TaK r4 MurKporrpr4Mec{Mr4 aroMoB

KaJIbIII4t, aJIIoMIzHt'It v nolr$patta, HaxoAtuluMucl- B cocraBe KaronHoro
MaTepuana.

4. Bnepnrre npeAnoxeHa Lr 3KcrreplrMeHT€urbHo o6ocgoeaFra
KpI4crilInLrrHafl MoAenb pa6oGr nautagwit-6apueeoro KaroAHoro Marepr4ara,
cofJlacHo xoropoi 3MpIcclIoHHbIe csoficrea raKoro Marepuana olpeAenlorct
Kpl4crulnnuraMu BaO, Koropble Sopvnpyrorcr B pe3ynbrare B3ar4MoAe ficrsun
6apwn h3 cocraBa r.rHrepMerannula pdsBa v Kr4cnopoAa, pacrBopeHHoro B
Kp 14 cT€urn LrT ax ilan na\ufl .

5. Bneparte ilpeAnoxeHa vr 3KcneprzMeHT€urbHo o6ocuoaaua HoBat
MoAeJIb aBTosJleKrpounoft ?MuQcLrv raHTaJroBrrx A3K, pa6orarcruzx B cocraBe
KlIy MarHerpoHoB c MTHoBeHHbIM BpeMeHeM roroBHocra, corJracHo xoropoft
aBToSMI4ccHoHHbIe cnoicrsa raKofo KaroAa onpeAenrrorcr ceoficrRaMr4 Bt4cKepoB,
Qopuzpyrcql4xcfl npI'I rpeHl4poBKe A3K H rpeAcraBn.rrculux co6ofr raJrJranr4eBbre
H aHo KpI4 oraJIJI rr q e c xz e o 6p as oBaHr4fl,, n o Kp brrbr e Kp r4 cran rr4T aM1;_ B aO.

6. Bneperre ilpeAnoxeH v 3Kcrrepr4MeHraJrbHo o6ocnosaH
KoHcrpyKTopcKo-TexHoJlort4qecxufi npzHUh n co31aHufl KaroAHbrx y3noB
MafHerpoHoB c MfHoBeHHbIM BpeMeHeM foroBHocrlr, cofJracHo KoropoMy KlIy
AonxeH o6sgarelluo coAepxarb aBTooMr4ccnonurrfi MoAyJrb Ha ocHoBe
TaHT€LfIOBO|O aBTOKarc,.a, BTOpI4qHO-3Mr{CCr4Osnlri MoAynb Ha ocHoB e naltanufi-
6apuenoro MareplraJla-aKrl,IBaropa A3It u Bropr4rrHo-3Mr4cczonurrfr MoAynb Ha
ocHoBe MeruurJrorropr4croro KaroAa (MIIK).

Hecoltnenna npaKTuIqecKat 3HaqI4Mocrb pe3ynbraroB rueeeprar\L'r:
npeAno)KeHbr HOBbre Szsnxo-xlrMr.rqecKrze MexaHr43Mbr pa6ortr
TepMoSneKTpoHHbIX' BTopI4r{Ho-3JIeKTpoHHbIX u aerogMuccaoHHbrx KaTonoB
MafHerpoHoB c 6egFlaxanbHblM 3alycKoM, pa:pa6oraHa HoBar r(oHcrpyKqral KfIy,
npeAcraBnflIolqat co6ofi aBTooMl4cczonnrtfi MoAynb Ha ocHoBe raHTaJroBofo
aBToKaroAa, BTopuqHo-3Ml'IccI4oHnrtfr MoAynb Ha ocHoBe nauta1uit-6apueeoro
Marepl4ana-aKTI'IBaropa AOK 14 Brop[qHo-sMI,rccprouulrff MoAynb Ha ocHoBe MIIK,
a raKxe pa^:pa6oraHa rexHororllq I43roroBJr eHVfl TaKax KfIy, pacr{erHbre
IIAPAMCTPbI U XAPAKTCPUCTLLKVI PA:PA6OTAHHIIX KIIY NOATBCPXACH6I
3KcneprMeHra^rlbHo 14 BHeApeHbI B cepziuov npor43BoAcree AO (HIIII <llnyron>.

B xa'recrBe cyqecrBeHHblx AocronHcrB AaHHofi pa6orrr cJrreAyer orMer[Tb ee
3HarII4TeJIHDtfi upzrla4Hofi xapaKTep. O6ocuoBaHHocrb, AocroBepHocrb Lr
nrtcoxzfi ypoBeHb KaK TeoperuqecKllx, TaK Lr lpaKTr.rqecKprx pe3ynbraroB
AI4cceprauI4LI o6ycloe,reu npLIMeHeHveM cor.rcKareJreM coBpeMeHHbrx MeroAoB
Srzszxra KoHAeHcIlpoBaHHofo cocrorHr.rr, onrzqecxofi u erexrpoHuoft
cneKTpocKorIIzI4' elexrpouuofi M14KpocKonrI14 v peHTfeHoSnyopecqeHTHoro
MI4KpoaH€UII{3a, peHTreHocrpyKTypHofo I,I peHTfeHoQasoaofo aHarr.r3a, MeroAoB
II3MEP EHI'I fi EVZCCUOHHbIX N AP AM CTPO B M ATCP I,I AJIO B.
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BltuecegHble Ha 3arIlITy Hayr{Hble noJ'Io)r(eHhr AocraroLrHo o6ocHoeaHbl u
xopotrro cQopvynupoBaHbl. OcHoeHrte Marepzanbr Aaceepra11wu Aocraror{Ho
rIoJIHo orpaxeHbl B Il2 rerrarHblx pa6orax, BKruoqar I vronorpaSzro, 42 u3
Koropblx BXoAtr B peKoMeHAoBaHHbrfr nepeuenn BAK (oxlrovar 4 crarsu 6ez
coanropoa), npeAnoxeHHble KoHcrpyKqt4 rr KlIy u cnoco6 orKaqKZ SB|I
3arrlr4lrleHbr rrareHTaMr4. Pa6ora npouna xopouyrc anpo6aqrzro nyreM
npeAcraBreHnfl ocHoBHbIX pe3ynbraroB Ha MexAyHapoAHbrx z Bcepoccuficxr,rx
xonQepeHrJuflx.

AeropeQepar noJrHocrbro orpaxaer coAepxaHpre 1uceepra\w, ero
crpyKrypa z o6rev coorBercrByer rpe6oeaurrM, rpeAbrBJrreMbrM K pyKorrr4crM
raKofo poAa. oAnaro x aeropeQepary r4Merorcr cneAyrou_t ue 3aMeqaHufl:

1. llpe4cran rflercfl He KoppeKTHbIM yno'rpe6,reHr4e ((MrHoBeHHoe BpeMt
foroBHocrv...l), Koropoe cocraBJrter 0,5 ceK, qro lto noptAKy BeJII4rII,rHbI
coorBercrByer BpeMeHI4 roroBHocrr4 TpaAr.rquoHHoro MIIK KoporKolKr4Byrrlr4x
BaKyyMHbrx npa6opon.

2. B aeropeQepare cKa3aHo, r{To ((B paMKax rreHo.{Hofi MoAenu
cql4Taercfl, r{To rlapaMerpbl erexrpounoft oMwccvLr KaroAHoro Marepvana
onpeAenqrorc.q nleuxofi 6apw, $opvzpyroulefics Ha noBepxHocri{ KaroAHoro
MarepHuLIIa B npoqecce ero aKTLrBr.rpoBaHVfl w pa6ou,r n npu6ope. O4naKo npr4
HaJrv-{I1.]/, vouisofi 3neKrpoHuofi 6ov6apAr4poBKr4 rroBepxHocrr4 KaroAa e npr,r6opax
MarHerpoHHoro rv[ra cra6ulrsoe cyuecrBoBaHr4e raxoft rrJreHKu HeBo3MoxHo)).
Hecuorpx Ha oror Qaxr, Aanbue taccneAoB aH:ze 3Mzccr4oHnofi seoAHopoAHocrr4
M|IK Ha c.13 nponoAnrcfl B AI4oAHoM pexr,rMe, npu KoropoM He Bocco3Aarorct
ycnoBufl naoquofi sneKrpoHnoft 6ona6apAllpoBKrz noBepxHocrr4 KaroAa \ Hapr1y e
Kpl4cr€Lnnzruofi MoAenbro, cnelyer yqr4TbrBarb vr nneHoqHyro. Kpove rofo,
sKCnepI4MeHTaJIbHbIe pe3ynbrarbr rro MeroAr4Ke onpeAeneHr4r [apaMerpoB
euucczounof HeoAHopoAHocrH He coorBercrByer pearbHbrM pa3MepaM 3epHa
eonr0paua, €urroMr,rHara z 3epHa oKcrzAa 6apwn ua puc.4v u puc.Sa,

3. B BbrBorax aarope0epara Ha cTpaHzqe 29 n.3 Hanr4caHo npo
B3allMoAeftcreue BaO c MeraJlnl4qecxofi uarpzqefi 14 Meralrnr4r{ecKr4Mr4 rrJreHKaMrz.
O xaxux nJIeHKax vrTer pevr? B rexcre aeropesepara paccMarpr4BaJrocb roJrbKo
B3ar,rMoAeficrnue BaO c MeraJrJrnr{ecrofr varpwqefi .

4. Pzcynox 13 sarpyaHeH Ant roHr4MaHZr, Bo3MoxHo cror4Jro r43MeHHTb
rroArrncr4 ocefi A Aarb KoMMeHrapvr4 K pt4cyHKy.

5. Ha crpaHrrrle 25 aeropeSepara Hanr4caHo, r{To xpeAJroxe HHafl
TexHoJIOfIIt IIO3BOJI{eT IIOBbICT{Tb napaMeTpbr cpoKa clyx6u, Ho He yKa3aHo Ha
CKOJIbKO.

VxasaFrHtre 3aMeqaHzfl He cHr4xaror
lpeAcraBleuHofi ArrccepraquouHofi pa6ortr.

errcoxufi Hayuusrfr ypoBeHb

zs anrope0epara Ar4cceprarlr4v cneAyer, qro ypoBeHb npoBeAeHHbrx aBropoM
I4ccneAoBauuit, vx HayqHafl HoBI43Ha 14 npaKTr4r{ecKar 3Haql4Mocrb rroJrHocrbro
yAoBnerBopffor rpe60eanuav, npeAbqBnqeMbrM BAK K AOr(TOpCKr4M
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AHccepraIII4tM (n uacruocrl4 [oJrHocrbro orBer{aror rpe6onanlrqNa nn.9-Il, 13,14
<floroxeuz.s o noptrKe [pl4cyxA eHVu yr{eHbrx creresefi, yrBepxAeHHoro
nocraHoBreHl4eM llpanurelbcrBa PO N842 or 24 ceurt6pt 2Ol3 r.), a caM aBrop
ILu I4tttapl4oH flaeroezrl HecoMHeHHo 3acnyxrzBaer rrpltcy>KreHr4fl evy vtcxovofi
creneHkl AoKTopa rexHl,IqecKrrx HayK ro creqvaJrbHocrLr 05.27.06 - Texuolorr4r u
o6opy4onaHvre An-f, [pol43BoAcrBa [ony[poBoAHrrKoB, MarepnanoB a npz6opoe
slempounofi rexHrIKI4. Co4epNauze anrope$epara coorBercrByer yxasaHnofi
cleIII4anbHocTpr.

Cr apumir uayuurrfi c orpyAHa K

or.qena 112 HIIII <SnexrpoH.Hbre cucreMbr)) LLlecrepxuu Bacutwir
VsauoeuvAO (HII|I <Alva:>>, A.r.H.

410033 r. CaparoB, yrr.flan$H,roea 1E

Ten./Qaxc: 8 (845) 263-35-58
Email : shesterkinvi@almaz-rpe.ru

Ha.{anruuK ceKropa HIIK- 12

HIIU <3nexrpoHHbre cr4creMbr))

AO (HII|I <ArNras), K.r.H.
410033 r. CaparoB, yn. flanQraloea 1B

Te,r./$axc: 8 (845) 263-35-58
Emai I : krachkovska)'atm@almaz-rpe. ru

floAlucz LLlec'repxuHa

MzxafinoBHa 3aBep{rc.
Bacutws VsaHoswla Kpauxoncxoft TarrsHu

Kpauxoecxa-s TarusHa
MzxafirosHa
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