
OT3bIB
o SraqnanbHoro orrrroHeHTa

Ha Ar4cceprax:r4oHHyro pa6ory fpu:ynoeofi Haranrra HurolaeBHbr Ha reMy
<<MexaHu3Mbr SopvrupoBarrtrfl u cnoco6br rroJryqeHnq MeAHbrx

rIeHTaroHaJrbHbIx KprlcraJrJroB rr rrKoca3AprrqecKr{x qacrurl c 4eQercrnofi
crpyKTypofi, pasnurofi nosepxHocrbro rr BbrcoKofi nara.uuruqecnofi

aKTI{BHOCTbI0)>,

rIpeAcraBrIeHHyIo Ha coI4cKaHrle yqeHofi creneurr AoKTopa Szsraro-
MareMarr,rqecKurx HayK rro cneuv€urbHocrr,r 01.04.07 - <<OraskrKa

*o"4a"a"poBaHHofo cocTo-f, Hr4r))

Pa^:erarlre coBpeMeHHbrx rexHonorufi, KaK npaBr4Jro, Tpe6yer paspa6orru
HoBbIX SyHr<qraoH€urbHbrx Marepkr€LnoB c ylyrrureHHbrMr4 csoficrsarvrr,r. K ux qvcny
orHoc-srct kr LIOc,IIeAyeMbre B Arzccepraqraouuofi paSore MerarrJrLrqecKr4e
Marepl4€ulbl, cocrof,.trll4e I,r3 MI4KpoKpr4cr€urnoB c IleHTaroHalrnofi czrr,rruerpzefi.
MerauzqecKl4e rlerlTaroHalbHble qacrr4rlbl 14 Kpr4cr€LnJIbI, lonyqeHHble MeroAoM
3neKTpoocantAeHkI-fl, I4Meror oAHy r,rJrkr rxecrr ocefi crzMMerpr4kr rlrrroro noprAKa,
MI4KpOHHbIe pa3MepLI, BbIpacTaIoT LI3 oAHOIo IIeHTpa KpIIcT€UInI43aI\vIvI, p€BAeJIeHbI

4eofinzrcoBbrMll rllaHI4IIaMH Ha KpLrcr€urJrr{rrecKr4e Sparueurrr, r,rMeror
cneqvl$zqecKyro oIpaHKy, coAep)Kar rracrr4qHbre 1LtrcKnvHaqizrv v o6laAaror
6onrruofi 3arlaceHHofi ynpyrofi enepruefi. Oco6eHuocrn crpoeHr4rr raKr{x qacrr,rq

ooycJraBnlrBaroT yHr4KaJrbHOCTb VX Szszrco-xl4Mr4rrecKr4x cnoficrn,
rrpo.gBfl.flrolqzxct, B qacrHocrla, B krx neo6H.{afiHo srrcoKofi Kar€ulllTuqecrofi
aKTkIBHocrur. 3ro cotr4a€r Iur4poKr4e nepcrreKTr{Bbr npLrMeHeHr.rs cSopvrupoBaHHbrx
kr3 HLIX MarepI{a"IIoB B KaqecrBe e$Serrrannux qenbHoMereuurLrqecKr4x
KaTaJII43aTOpOB IIpOMIIIIneHHOTO 14 oKOJIOTLIqeCKOTO Ha3HaqeHlrs. I4cxOgt uz
cKa3aHHoro flcHo, qro reMa Ar4cceprarlzonsoft pa6orrr fpusyHonofi H.H.,
nocnxulenuofr zccJIeAoBaHLrw 3aKoHoMepnocrefi gBonroqvv naopQonorzu vr

4eQerrnofi crpyrrypbl rleHTaroH€urbHbrx Kpr'rcr€urJroB kr qacrvrrJ B lpoqecce Iax

$opuzpoBaHkrfl npvr sneKTpoKpvrarannr43ar\Hvr MeALr kr paspa6ome HoBbrx
texuonotzfi, rlo3BoJr.f,rolrll{x qeneHanpaBJreHHo r43MeH-rrrb crpyKTypy vr

SyrqzonallbHble ceoficrea nonyqaeMhrx Marepu€uroB, sBJrtrercfl HecoMHeHHo
arryalruofi.

.{uccepraqv orrHat pa6ora r43Jrolr{eHa Ha 308 rvrcrax, coAep}Kr{T f49
cocToI4T I,I3 BBeAeHI'I_fl, CeMI4 fJIaB, 3aKJIIOqeHHrI,pLIcyHKoB, 13 ra6ilzq,

6z6nraorp aS uue croro crrkr cKa uz 27 5 Har4Me HoB arruir.

Bo BBeAeHuI{ AaHa o6rqax xapaKTepvcrtrKa paSomr, oSocnosaHa
aKTy€urbHocrb nrr6panuofi TeMbr AncceprarJkrv1 cSopuynupoBaHrr rlenb u
ocHoBHbre IrononteHl4{, orpax{eHbr HayIsIJafl HoBr43Ha kr npaKTvrqecKa_[ rIeHHocTb
pa6oru. flpe4craueHbl cBeAeHr4q o6 anpo6a4uu u AocroBepHocrr,r HayqHbrx
pe3ynbraroe pa6oru.

B nepnofi FJraBe npone4eu o6sop HayqHbrx pa6or ro reMarrlKe
Al4ccepraqI,ronnofi pa6oru 14 paccMorpeHo coBpeMeHHoe cocrof,Hlre npo6lenmr.



pa3paooTaHHbre

flpoananz3lapoBaHbr cuocoSrr lonyr{eHuf, Kpr{crarrnoB c rreHTaroHalrnofi
cl4MMerpl4efi. .{eranbHo rlpoaHanLr3r,rpoBaHbr pa6oTbr, B Koropbrx rreHTaroHulirbHbre
uzrcpoo6reKTbr

vropQonornrrecKlrx Sopv
oop€l3oBaHvrfl. lr pocTa rreHTaroH€LtrbHbrx

ocHoBaHl4rr npoee4euHofo aHaJrvr3a

KprzcrannoB Mr4KpoHHbrx pasMepoB. Ha
cSopuynr4poBaHbr rleJrr{ v 3alaqLr

Ar4cceprauuounofi pa6oru

Bo nropofi r.nane npIlBeAeHbI ocHoBHbre xapaKTepkrcrr4Kr4 npuSopon ra

orII{caHbI npI{MeHseMbIe B pa6ore MeroAbr LrccneAoBaHr4fl crpyKTyprr u ceoficre
qacrI4II, KptIcruuIJIOB, norprrrzfi vr Sonrr. [eranrno olr{caHbr MeroAr4Kr4
rloAroroBrra Sonrr floneperrHoro cpe3a rracrHrl kr Kpr{cr€urJroB AJrfl r,rccJreAoBa;Hvrfl
vrx MI'IKpocrpyKrypbl npu noMorrlH rpocBerrzsarcqefi vr cr<annpyrorqefi
MI,IKpOCKOrrLrr4.

B rperreii rJraBe orrr4caHa rexHoJrorr4r lonyr{eHr4s MeAHbrx
I4KocasApl4qecKrrx r{acrr{rl u [oporxKoB kr3 HLrx. Pacxprrra cyrb aBTopcKoro
cnocoSa sneKTpoociax{AeHr4-f, c MexaHr4qecrofi aKTLrBarIVefi pacryrllrx Ha KaroAe
Mer€uIJIIaqeoKI{x Kprrcr€Lnnoe. llora3aHo, qro a6pazuyubre qacrr4rlbr aKTr{Baropa,
cr€UIKI{Ba-acb c paoryrulrMr4 Kpr,rcraJrnaMr4, cnoco6urr cQopnar,rpoBarb B Hrrx

4e$erru ArrcKJrr4Haqr4oHHoro rtlra.
cnoco6crByror

ABOI4HTTKOBbIX

cr4MMeTpr4rr v
oco6enuoQTflMkr B BI4Ae MHoroaroMHbrx c uenefi pocra, cneqzQz.recKofi orpaHKr4
vr3 onpeAeJIeHHbD( Kprrcrarrnorpa$zvecKr.rx nnocr<ocrefi. TeoperrauecKll
o6ocnonaHo rIoJIoxteHI4e o roM, rrro roJrbKo B 4e$eruux Kpr4cr€rJrJrax MoxHo
co3.qarb pa3Br4Tyro iloBepxHocrb B BZAe MHoroaroMHbrx cryuenefi pocra.

B verneprofi r.naee npeAcraBneHbr pe3ynbrarbr rlccJreAoBaHr4.f, sBonroqulr
ruopQonorl4u noBepxHocrl4 I4 BHyrpennefi crpyKryprr 4eSercrHbrx Kpr,rcr€urJroB B

BLIAe rleHTaroH€ulbHbrx nlrpaMrrA v rouycoo6pa3Hbrx KprlcraJrnoB c
MHOfOaTOMHbIMI'I CTyneHrMLr pOCTa, [OnyqeHHbrx B npoqecce SneKTpoocanK4eHlrfl
MeAr{ c MexaHrreecxofi axrueaqzefi. llpone4en cpaBHr4Tenrnrrfi aHankr3
oco6ennocrefi crpoeHr4r Kpr4crarrnoB, Sopuzpyrcqr4xcfl B rpoqecce
oneKTpooca)KAeHLIT rrpu pa3Hbrx ycnoBr'r-f,x sneKTponr43a (c nprrMeHeHr{eM
MexaHl4r{ecrofi aKuI4BaIII{r4 u 6eg Hee). Zccne4onano BrrvrflHue pe)Kr4MoB

MexaHl4rlecr<oft aKT\tBar\w Ha crpyKrypy lr vropooloruro pacryrrlr4x MeAHbrx
Kpl{cr€urnoB. llpe4noxenrr MexaHr'r3Mbr pocra rreHTaroH€urbHbrx nr{paMrlA lr
KOHyCOOOp€BHbIX KpI4CTannOB B npoqeO0e gneKTpoKpr4cT€urJrr,r3ar\vv IIOI
4e fi crnzeM MexaHr4 qecr<ofi aKTr4B arII4I{ r4x rroB epxHo crr4.

B nqrofi rrJraBe LrccneAoBurvreb BrrepBbre nonyrreHHbre MeroAoM
9neKTpoocaxAeHrrt MeAHbre rracrr4rlbr Mr4KpoHHbrx p€BMepoB B BLrAe ycerreHHbrx
rIKocaSApoB. 3rcnepuvreHT€ulbHo noKinaHo, r{To raKl4e ycerreHHble HKocaSApbI

rrclJlytlaJrLr MeToAoM

n'nfl HeKOTOpbTX

3JreKTpOOCa)KAeHr4fl, a TaKX{e paHee

MEXAHI43MbI

uanpxNenufi, oHr4

.4racrruuaqzfr u
rreHTafoHalruoft

flnr'fl.scs ucroqHrlKaMu BbrcoKLrx yrrpyrr4x

SopurapoBaHr.rro B Kpr4cranne qacrr,rrrHbrx

npocJroeK, oSpa^:oBaHr{ro y KpLrcraJrnoB

noBepxHocrr{ c rvrop$onorr{rrecKr4Mr4



rBJrrroTc-r npoMexyroqHofr
r4KOCasApOB. c [pr4BleqeHr4eM

coBeprxeHHbrx

rpeAcTaBneHvrfi.

Mop$onorr4qecKofi $opuofi
coBpeMeHHbrx Ar4cKnr4Har{LroHHbrx

rIpeAJIo)KeH MexaHI43M rlpeoopa3oBaHl,I.f, ycerreHHbrx r,rKocaoApoB B rrpoqecce pocra
KplrcT€urnoB B coBeprxeHHbre r4KocaSApbr.

B urecrofi [JraBe npoBeAeHbr zccneAoBaHprfl 3BoJrroqur4 crpyKrypbr u
iraop$onorl{Ll rloBepxHocrll gneKTponr,rrurrecKr.rx MeAHbrx nopouKoB, cocrorrrlr4x
LI3 I{KocaoApIzqecK}IX qacrI4II p€BHbrx vropQonoruqecKrrx Sopr r{ BHyrpeHHero
crpoeHl{f, B TeMneparypHbrx rroJrflx pr oKrlcJrr4relrnofi cpeAe. llorasaHo, qro
aKTI{BI4pOBaHHe ITOBepXHOCTT4 paCTyrqUX Ha KaTOAe MeAHbrX Kpr,rCT€UrnOB BO BpeMt
SneKTpoocaxtAeHl4-s,, rr03BoJrqer BbrparrluBarb Qolrru, co.qepxarrlr4e BbrcoKyro
KoHIIeHTpaIIVrc BblcoKogHeprerkrrrHrrx 4e$erroB pocroBoro npor4cxox4enu-a. llpz
rIoBbrIrIeHHbIX TeMrleparypax, KaK B Kr4cnopoAocoAepxarqefi, TaK r4 n zueprnofi
(a:or) cpeAax B TaKI4x Sonrrax r'rHreHcr4BHo nporeKaror rrpoqeccbr nepecrpoftrz
crpyKTypbl, npl4Bol{qql{e K penaKcapkr sauacdHHoft e Kpr,rcr€rnJrax BHyrpeusefi
SHeprLII4. B rJIaBe raruKe npr4BeAeHbr gKcnepr'rMeHT€ulbHbre AoK€BareJrbcrBa
penaKcaIILII4 ynpyroft eueprr4kr or Ar4cKJrr4Haqrafi r r4Koo€IgApr{qecKlrx qacrr,rqax
rrpr4 I{x xl4Mr4rrecKot4 TpaBn eHvrvr.

B ce4rnrofi rJraBe ycraHoBJIeHo, qro HaJrlrqvre B MeAHbrx KpLrcr€Lnnax

4e$erroe AI4cKnI4HaqI4oHHoro rtrrra) oco6ennocrefi naop$onorun noBepxHocrr{
KpI4craJInoB B BI4A(3 MHoroaroMHbrx crynenetr pocra r{3 BbrcoKogHepferr4qHbrx
aroMHhrx nlocror;tefi, cuoco6crByer yBenvr{eHurc Lrx KaraJrkrrtrqecrofi
aKTI4BHocrr{. llorcasaHo, rITo MeAHhIe Kpl4cr€lJrJrbr B BuAe rreHTafoHaJrbHbIX
ilI{paMI4A I4 I4KOCasApLIqeCKr4e Mr,rKporracTr4qbr MoryT ycnerxHo r{crroJrb3oBaTbc.s B

KaqecTBe AKTI{I}HOfO METAJIJIA rlpu CO3AaHLIH eSSercrzenux
IIenbHOMeT€UIJII4qeClflltx KaT€UII43aTOpOB IIpOMbIIXJIOHHOTO LI 3KOJIOfHqeCKOIO
HA3HAqCHI,If,.

llayunan HoBr{3Ha lr4cceprarlr4r4 :

- Bnepnue pa:pa6oraH u pe€urrr3oBar Ha [paKrr4Ke opr,rrrlHanrurrfi cuoco6
Bbrpaxlr{BaHwt MeAI{rIX KpucraJrnoB, coAep}Karr{r{x BbrcoKogHeprerr,rqecKr{e AAT.
f.its SopnazpoBaHvrfl ALlcKnrlHaqr4oHHbrx 4eserron B o6leue MeraJrJra,
noBepxHocrb Kpl4a'rannoB B npoqecce ux pocTa MexaHr4rrecKr'r aKTzBr,rpyeTc.fl

A B I{ )Ky rqr4 MIIC fl B 3 n e KTp O Jrr4 T e a6p azunubrM 14 M r4 Kp oq acrr.{ rI aMLr.

- Brtepnrre ubrpauleHbl MeroAoM oneKrpooca)K1eHnfl KpynHbre (,qo 15-
20 urcrvr) MZKpoqacrI4IIbI MeAI,r B Br4Ae yceqeHHbrx r4KocaoApoB, orpaHeHHbre 32-tvtx
aroMHbIMI4 IlJrocKoc)r-flMla rutl.a {110} r,r {111}. lloxa:aHo, qro B npoqecce pocra
oHI4 rpancSopMl4pyrorcs B coBeplxeHHbre zKoc€rgApbr, ofpaHeHHbre roJrbKo
Kar aJrrlTprqecKlr aKTr4BHbrMr4 aroMHbrMLr rrJrocKocrtrMr4 { 1 1 1 } .

- llpe4noxerr kr oSocnosaH Ar,rcKJrr4Haquouurrfi MexaHr43M oBoJrrouprr4 B

anpoqecce pocra cQepzvecrux HaHoqacrr4rl B yceqeHHbre r,rKocaeApbr,
n o cneAHr4x, B c oB eprueHHbr e I{Ko c agApzqec Kr4 e Mr4 KpoqacrI4 rlhr.

- Bnepntre gKcnepI4MeHT€uIbHo rroKa3aHo, r{To 4esexrnrre MrlKpoKpr4cr€urJlbr
MeAI4, o6la4atorqzr: ueodrrqnofi czrrauerpraefi, oco6ofi orpaurcofi kr 6onrurofi



3arlaceHHofi B o6trlrue yupyrofi eneprzefi r4Meror BbrcoKyro KaraJrvrrr4rrecKyro
aKTI{BHOCTb I4 MOryT rICrrOJrb3OBarbCr KaK KaTaIIr4TLrqeCKLr aKTI4BHbre MaTepu€rnbl.

- llorca^gano r{To, MeHrlf, TexHoJrorr4qecKr4e lapaMerpbr vr pexlrMhr
oneKrpooca)r<Aelrnfl, MoxHo rleneHarrpaBneHHo ynpaBfl-flrb Sopvrrapynrqeftcr
crpyrrypofi vr Bblpaql4Barb Kpl4cr€Lnnbr c rreHTaroHalruofi czrrauerpr,refi,
cuequSz.Iecrofi oryranr<ofi, co3AaBarb rroKpbrrLrfl vr Sonrru r43 HLrx c pa:nzrofi
noB epxHo crbrc 14 BblcoKo fi xaralr,rru.Ie cKofi aKTI,IBHo crblo.

- Bnepnue oSocnosaH kr pe€uII43oBaH Ha npaKTr4Ke noeHfi rroAXoA K

co3AaHl4ro eS$er<rzBHbIX IleJlbHoMeraJrJrzqecKrrx Kararrrz3aropoB, ocHoBaHnuft na
vr4evr o roM, rrro Kar€Ltrr4Tl{qecKafl aKTI4BHOCTb MeTaJIJIOB OIIpeAeJI_[eTCf, He TOJIbKO
yAelruofi noBepxHocrblo, Ho LI cr4JrbHo 3aBkrckrr or 4eQerrnofi crpyKTyphr
o c o 6 e un o cr e fi vr op (l o n o r rvr r4x rr o B epxH o c rLr.

IIparcrnuecKafl 3HarruMocrb Ar,race prar\w:
- n pa6ore reoperzrlecKl4 o6ocHosaH, 3Kcrrepr,rMeHT€urbHo rroATBeplKAeH 14

pe€LnI{3oBaH Ha IrpaKTr4Ke nosrrfi noAXoA K co3AaHrrro e$$er<rznnux
IIenbHoMer€urJrIzqecKI,IX KuraJrr43aropoB. lloxasaHo, irro krx KaraJrtrrtrirecKat
aKTI4BHocrb orlpeAer.serc-f, He roJrbKo yAenbHofr nonepxHocrbro, Ho 14 ckrJrbHo
3aBr4cr4T or 4e$er<ruofi crpyKTyprr, oco6euuocrefi uop$onorr,rr4 rroBepxHocrLr r4

cnequ6z.IecKofi orpr41111q Kpr4cr€urnoB, rr3 Koropbrx cocrolrr Karanr{3arop.
flor<asauo, qro y Kpl4cr€urJroB, coAep)Kaxlr4x 4e$er<rrr ALrcKJrLrHarIproHHoro

Tvrrra) MolKHo co3Aarb pa3Br4Tyro noBepxHocrb B Br4Ae MHoroaroMHbrx crynenefi
pocra.

Paspa6oran cnocod nonyrreHlrq MeAHbrx
BbrcoKosHepferr4qecKyro AeQeKrHyro crpyKrypy,
BbIC OKyIO KUt AJTITVITIe CKyIO aKTI4BH O CTb.

llpe4noxeuuufi e pa6ore crocoS ronyrreHr,rx 4e$emHbrx Kpr4craJrJroB, a
raKnte [oKpbITI,Ifi z Sonu r,r3 Hr4x, 3arrareHToBaH (narenr J\b 2613553 "Cuoco6
co3AaHr4f, MeAHbrx noKpbrrr4fi c pazr'urofi nonepxuocrrro " ).

Bnepnrre, I4c1roJlb3yf, HoBbrfi no4xo4 r{ aBTopcrufi cuoco6, nolylreHbr kr

krccneAoBaHbr o6pa":qrr e$Sercrznnux Kararr4saropoB Ha ocHoBe
MI4KpOKpHCTaJIJIOB IvIeAI4, LrMeroqvx Cr4JrbHO 4eQerfiryro crpyKTypy, pa3Br4Tyro
noBepxHocrb I4 BbIcoKyIo Kar€urr4Tr4r{ecKyro aKTI4BHocrb rrpr4 cI4HTe3e alJvrlrkrlJa v3
nurp o 6 en3 o Jr a 14 Ae crpyKrlr4r,r opraHLr r{ ecKr4x 3 arp;r3HeHrafi n no4e.

SrcuepzlreHTalbHble pe3ynbrarbr, nonyqeHHbre B Aurcceprarlr4oHHoM
IlccneAoBaHlrr4, rro3BoJlf,Ior cAenarb BbrBoA o saxHofi ponu aKTr,rBlrpyrcqero
MexaHl4qecKoro eosrqeficrnut a6pasr4BHbrx Mr4Kporracrr4rl B gneKTponr4Te Bo BpeMr
sneKTpoKpr4ararrrLr3itr\vv MerarrJra Ha crpyKTypy, vropsonorzro 14

KaraJrvrrvrrlecKyro aI{:TkIBHocrb MeAHbrx Kprrcr€Lnros. 3ror cuoco6 vcilonrcyercf,
Anfl co3AaHI'Is o6pasqon MeAHbrx rlenbHoMer€urJrr{qecKr4x Kar€urr{3aropoB Anfl
cl4Hre3a aHvrIrLrHa (nareur Ha raso6pereuue J\b 267476\ <Cnoco6 ronyqeHr4-f,
aHzrrrulaa n KutaJrkr3arop An-lt nero> ).

Kpr4cT€urJroB, I4MercIqr4x
pa3Br4Tyro rroBepxHocTb vr

Moryr 6rrrr
Ha crpyKrypy
B rrpoqecce

Hayuurre pe3yJrbrarbr, [onyqeHHbre B Ar4cceprarlr4Lr,
npI'I MeHeHbI An;t p a3,Bkrrvfl Te opr4r{ BrrLrflHLrfl BHerrrHr4 x eos4efi crnzfi

vropSonorr4qecrKr{e oco6ennocru pocra Kpr4craJrnoB



3JIeKTpOKpI4CT€LIIJITI3AT\UVr,, r4CrrOJrb3OBaHbr Ha npaKTr4Ke rrplr co3AaHr4r4

eSSer<runHbIX Kar€ulu3aropoB npoMhrruneHHoro r4 oKoJrorr4qecKoro Ha3HarreH vrs., a
raK xe B KarlecrBe yue6Horo Marepr4ana B JreKur{oHHbrx Kypcax ro Qrasurce
KoHAeHcI4poBaHHoro cocro-f,Hux u SuzuqecKofo Marepkr€rJroBeAeHr{.t.

{ocronepHocrb [oryrreHHbrx pe3yJrbTaToB
rrpr4MeHeHHeM coBpeMeHHbrx MeToAoB r4ccJreAoBaHLrfl. c
ceprzSr,rqr4poBaHHoro r4ccneAoBareJrbcKofo o6opy4onaHvrfl.)

noATBepx(AaeTcfl,

LICIIOJIb3OBAHI{EM

eruturcrvr.Iecrofi

1. B paSore
oob.flcHr4Tb

odpa6omofi ercnepl4MeHranbHhrx AaHHbrx r4 rur{poKofi anpo6 aguefi pe3ynbraroB
I4ccneAoBaLrufi. llpe,4noxeHHble pelxeHr4fl nayunofi upo6leurr He rrporr{Bopeqar
kI3BecrHbrM rloJlolKerarr-f,M Quszrz KoHAeHcrrpoBaHHoro cocrorHux u $uzr4qecKoro
MaTepr4€uroBeAeHLr{.

luccepralll4oxrHa.f, pa6ora coorBercrByer crreqr4€urbHocrr'r 01.04.07
<<@ptgtlxa KoHAeHcI{poBaHHoro cocro.fl Hr4{), npo[IJra AocraroqHyro aupo6aqraro Ha
Me)KAyHapoAHbIX r4t Bcepoccrlficr<zx HayrrHbrx r<on$epenrJr4flx, ceMkrHapax vr

cI4MrIo3I4yMax. Ee ocHoBHbIe pe3ynbrarbr onySnzroBaHbr B perleH3r4pyeMhrx
Hayr{HbIX }KypH€ulax I4 xopolxo r43BecrHbr nayvnofi o6rqecreeHHocrr4.

llpunqvrul4€ullHblx saN,Ie.Iauufi K pa6ore, craB-f,rrlzx rroA ooMHeHLIe

AOCTOBepHOCTb [O.].tyr{eHHhrx npv ee BbrrroJrHeHr4H pe3ynbraroB kr cAeJraHHbrx
BbIBoAoB uer. [zccepralg4oHnax pa6ora xoporuo oQoprvrneHa, HarrtreaHa xopourr4M
nulTeparypHbrM fl3bll(oM. Teu ne MeHee, HeKoropbre 3aMeqaHkrfl rro pa6ore ecd xe
I4MEIOTO':

pa3Br{Tbr TeopeTr4qecKr{e [peAcTaBrreHvrfl no3Bonsroqze
gKcneprrMeHTarrbHo uaSruo4aeMbre 3aKoHoMepHocrlr gBonrorlr4r4

rvropSonoruu rroBepxHocrr4, 4e$erruofi crpyKrypbr 14 pocra
rIeHTaroHuuIbEIbIX nLIpaMr{A v xouycoo6pa3Hbrx Kpr4crannoB B rrpoqecce
sJreKTpOOCalKlIeHr4{ MeA c MexaHr4qecr<ofi axruuilq.uefi. B ux ocHoBe
Jre)Kr{T rrpeAlono}KeHr,re o roM, rrro B rrpoqecce coyAapeHlr_s qacrr,rrlbr

a6pasuna c pacryrlll{M Ha naqa-nrnofi ara1vrr oneKTpoKpvrcraJrlrvr3arlvu
KpI4craJInoM B uerra o6pa:yerc-f, 4eSerr AHcKnr'rHarlrroHHoro rrrrra B BrrAe
o6opnannofi pocronofi 4nofinzroeofi rpaHr4rlbr. Olnaro aBrop Ar4cceprarlr4r,r
He oStscHqer, KaK I4MeHHo rrpo[cxoAkrr rpanc$opMarlrlf, Kr4Herr4qecrofi
3HeprI4I4 a6pa^:znnofi qacrl4llbr, uepe4auuofi Kpr4craJrny B pe3ynbrare
coyAapeHLI{, B oHeprl4ro o6opaaunofi pocronofi 4nofiuzr<oeofi lpaHlrrlbr.
Vl;astwu c Jro B arMrl, ocraerc.f, He-rrcHbrM MexaHr43M e e S opura p oBaHLrfl .

2. B BbrBoAax no rperbefi rnase (.tp. 157) yrasaHo, rrro ((roJr6Ko qacrurlbr
aKTr,rBaropa, r4Meroqr4e orrpeAeneHHrrfi pa3Mep (nopx4r<a 20 vmrra) vr

ABr4)Kyrrlr4ec{ B oneKrponr4Te c olpeAenenuofi cKopocrbro (= 3 vr/c)
cuoco6Hrr cr$opvrrapoBarb B pacryrrleM MeAHoM Kpr4cr€rrrJre 4e$ercr
ALIcKnI4HaIII4oHHoro rvrra B BkIAe o6opnannofi pocronofi 4nofiHzronofi
fpaHr4rlhD), oAHaKo B uerneprofi fJraBe Ar4cceprarlr4r4 (crp. 182)
yrBep)KAaercst, uro $opvl4poBaHkIe ororo .4eSerra Molxer rrpor4cxoAprrb 14

npI4 MeHuleii cKopocrl,I aSpasunnoir 'lracrnqrr (0,3 vr/c). llpz eroM Lr3



TeKCTa AVC)CepTarIr4r4 Hef,cHo KaKou
paccMaTpvBaeTcfl.

HMeHHO ((HarX Cflvqafi)

3. B nsrofi uan,e Al,rcceprarlr4rr [pu pacqere oHeprrzr{ yceqeHHoro r4Koc€DApa
yrrl4 TbIB aercq, rrro oH c olepxr4T M€uroyfJr oBbre Ar4cnoKar{r{oHHbre fp aHr4rlbr r4
4n ofi uurco Bbre fp aHr4rlbr. o4nar<o 3 Kcn epr4MeHT€urbHbrx AaHHhrx,
cBI4AeTeJIbCTByrOqI4X O HUurkrqrrrr MrlrroyfnoBbrx Ar'rcnoKarllroHHbrx lpaHzu.
He npr4BoI.LrTQfl.

4 . flpu 3 artvcv B brp a)KeH w (4 .6), orrr4 cbrB arouero Ko opAur HarHyro
3 aB r4 C r4M O C Tb rr O Jrfl yrrpy f 14 x H anpfl x eH ufi I'ncrcttkrHarJkrv, oq e Br4A Ho
AOnyilIeHa HeTorrHocrr (pa:vrepHocrrr BeJrr4qr4H crrpaBa r4 cJreBa He
coBrlaAalor). JJe yKa3aHo rar< rrr6paHa r4crroJrb3yeMaf, rrpr{ oroM AeKaproBa
cr'rcTeMa KoopAr{HaT.

5. @opvryra (5.3) ua crp.2rl 4ucceprarJkrv r4 conpoBo)KAaroqufi ee reKcr
Ayonr4pyror piaHee npzne4euHyro B rJraBe 4 (crp.180) $opvryty (4.4) n
conpoBo)K4anrqzfi ee rercr.

6. Ha crp.183 4ucceprarrvv HMeerc.rr cabrJrKa Ha pr4c.1la, no pkrcyHoK c rarofi
HyMep arlr4 efi s rer<cre Ar4c c ep r arJvru orcyrcrByer ;

C,4elanurre 3aMeqaHl4fl HIlcKoJrbKo He cHrDKaror BbrcoKyro HayqHyrc vr

lpaKTl4qecKyro qeHHocrb npeAaraBlenuofi Avraaeprarlr4u. luccepraqzx
npeAcraBJrrer co6ofi 3aBeprrreHHoe HayrrHoe r4ccneAoBaHkre, BbrrroJrHeHHoe
aBTOpOM CaMOCTOTTeJTbHO u Ha BbrcoKoM ypoBHe, B KOTOpOM perXeHa Hayr..]Hafl
npoSnevra, I4Melorlrat Ba)KHoe xossficrseHHoe 3HaqeHIle - co3AaHI{e MeAHrIX
MarepI4uLJIoe c 4eQeKTaMI4 AI4cKnr4HarIr4oHHoro rvrrra, o6naAarorqr4x rroBbrrrrenuofi
Kat aJrkrruqe crofi aKTI4BHo crblo.

AnropeSepar AvraceprarJkrpr u uy6ruraqzz ro pa6ore B norurofi Mepe
oTpaxaroT coAepx aHvre Akrc c epT arlkrvr.

3arc.nrcqeHue.,{zccepraur4oHHafl paSora fprrsyHosofi H.H. <<MexanzgMbr
QopurzpoBaHkrfl u cloco6bl nonyqeHr4.s MeAHbrx rreHTaroH€urbHbrx Kprlar€LnJroB r4

kIKoc€t3Apl4qecKl4x qacrI4II c 4eSer<ruofi crpyrrypofi, pa^:rzrofi rroBepxHocrbro rr
errcorcofi Kar€urI4TI4qecrofi aKTlrBHocrbro) coorBercrByer npeAbf,Bn-seMbrM K
Al4cceprar\ukr Ha col4cKaHlre yueuofi crerreHr,r AoKTopa HayK rpe6onanusv t.9
"floroxeuz.s o [oprAKe npvcy]KAenzrfl yrreHbrx creleHefi", yrBepx{AeHHoro
flocranoeJleHl4eM LlpaezrenbcrBa Pocczficrcofi @e4epaqrEv or 24.09.20I3r., a
col4cKareJlb 3acnyx:kIBaer npr4cyxAeHprfl yuenofi crerreHrr AoKTopa Sz:urco-
MareMarr4qecKr4x HayK fro cneqv€LnbHocrpr 01.04.07 - <@z3r4Ka
KOHA9HCI{pOBaHHO|O, COCTOTHLT{).
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