
Orsrrs oQnquarbHoro o[noHeHTa

Ha Ar{cceprarlr{oHHyro pa6ory EorAanosa Ceprer Cepreenuua

<<3aronouepHocrr4 crpyKrypoo6pa:onaHtrfl, n 6uHapHbrx HaHorracrr4rlax |IIK
MeTaJIJIOB [pI{ TepMLIIIeCKOM BO3AeIIcTBHLI: aTOMI,ICTI4TIeCKOe MOAeJII4pOBaHkTe),

npeAcraBneHHylo Ha corrcK anure y.renofi creneHr.r KaHAraAara Qrasnro-

MareMarlrqecKr.rx HayK no cneqlrulrrbHocrr4 1.3.8. - @ugura KoHAeHcr{poBaHHoro

cocTo-f,Hldg.

Ha salqury rpeAcraBJreHa Akrcceprarlr4oHHas pa6ora o6reuou 195 crpanzq

TeKcra, BKnroqar 71 unnrocrparlurc u7 ra6nwl. CrpyKTypa,{ucceprarluu cocror.rr

u3 BBeAeHI4t, qerblpex rJraB, ocHoBHbrx pe3ynbraroB rr BbrBoAoB ra cttucKa 196-ru

JlureparypHbrx LrcrotrHr.rKoB. Kpovre roro, rpeAcraBneH anropeSepar Ha 24-x

crpaHnllax; BKrloq€ut crrr{coK Lr3 ABeHaArIarH ny6maraqnfi n xypnaJrax, BxoArrqvx

B nepeqeHb HayqHbrxkr34anurfi, pexoueHgoBaHHbrx BAK Lr B Mex{AyHapoAHbre 6asrr

HayqHoro UI{TLIpoBaHLIfl, a TaKx(e TpII cBI,IAeTeJIbcTBa o perl{cTpaIryrvr nporpaMM AJIf,

3BM. Bo BBeAeHr{H rroKa3aHa aKTyanbHocrb reMbr LrccJreAoBannfl.,

cQoprr,ryru4poBaHbl qenb u3apla'rtv Auccepraqraonnofi pa6oru, o6ocnoeaua HayqH€u

HOBTI3Ha I4 npaKTI{IIeCKaf, 3Har{HMOCTb pe3ynbTaToB, COOTBeTCTBT{e COAepX(aHr{lr

paOorbl [acnopry c[eqlr€urbHocrlr, [o xoropofi oHa BbrHocprrcr K 3arqr{Te,

[peAcraBJIeHbI BbIHocI{MbIe Ha 3arrllrry ocHoBHbre ltoJloxeHvrfl, ofrvrcawa alpo6aqux

pa6orrr, apryMeHTLIpoBaHa AocroBepHocrb noflyr{eHHbrx B Hefi peayJrbraroB, AaHa

ranQoprraarllrf, o uy6nuraqurx rro reMe pa6orrr H o JrHrtHoM BKnaAe aBTopa.

CQopuyrl4poBaHHa.r B ArrcceprarJvru rleJrb pa6oru cocroktr B t4ccneAoBaHLrvr

3aKoHoMepHocrefi kr MexaHA3MoB crpyKTypoo6pa^:oeanns, 6uueralnuqecKLrx

HaHorIacrkIII, npl4 groM oco6qe BHr{MaHr,re yAeneHo rrpoqeccaM cerperarlulr

KoMrroHeHroB u SoprvrupoBaHuro crpyKTyp runa <<r4po-o6oJroqKa) vr flyyc-

crpyKTyp. Ans Aocrl{x(eHvrfl AaHHofi uerur r4crronmyrorcr MeroAbr MoneKyJrqpHo-

AI,IHaMLIqecKoro cI{MynIapoBaHLTfl pr MeroA Monre-KapJro, rrro coorBercrByer

coBpeMe,HHbrM TeHAeHrIr,rfl M p a3BvrTvrfl, HayK o MaTepHaJrax.

Arcrya"rrrHocrb reMbr pa6oru



Teua [peAcraBJleHHoro HccJreAoBaHufl. rBrqercf, aKTyulrrbHofi xar c roqKlr

3peHLIs Qyn4alvrenralruofi HayKlI, TaK H AJrs rrrupoKoro Kpyra [paKTr{qecKr,rx

rIpLIMeHeHzfi. KolarlblorepHoe MoAeJrlrpoBaHrde crpyKrypbr r4 rrporHo3r{poBaHne

csofrcre Marepl{€uloB tBJltercs oAuofi r,r3 ocHoBHbrx reHAenrlufi pa3BHTLrfl, Qraeuru

KoHAeHcLIpoBaHHoro cocrotHvrfl.LrHayK o Marepl,I€L[ax, BeAb HMeHHo raroft noAXoA

orBeqaer sce 6oree ycKoptrcqI4Mcfl TeM[aM co3AaHr4q HoBbrx KoHcrpyKrllroHHbrx

IE QynrcIllEoHaJIbHhIX Marepr{€LrroB. Bpeivreunbre rIHKJrbr B HecKoJrbKo AecrrLttetuft, a

TO H CTOJIeTI{I4, KOTOphIe TpaAI,IqrrOHHO yXOAr{nr{ B rrpollInoM Ha co3AaHr{e 14

pa:pa6orKy HoBbIX cnnaBoB r4 Apyrr{x Marepkr€rJroB MeroAoM npo6 u oruz6ox,

HerIpueMJIeMhI An.f, pa3Bvrrr4fl. HoBbrx [epcrreKTLrBHbrx rexHoJrorllfi. KounbrorepHbre

gKCnepI4MeHTbI IIO3BOJITTOT yCKOpr{Tb 3TOT rrpoqecc B Throrqu p€l3, nogToMy Ha

pa3BLITue TaKorO noAXoAa HaIIpaBneHhI ycunkls BeAyIqvX MLIpoBbIx la6oparopuit.

Merogrt aroMLlcrplqecKoro MoAeJrr{poBankrs. HaruJrr4 rrrlrpoKoe npzMeHeHrle B

o6lacrz HaHoctlcreM, TaK KaK B groM iuacrura6e yAaercr c noMorrlbro coBpeMeHHbrx

BbIqLICIUTeJIbHbIX peCypCOB CO3AaTb Br,rpTyzrrrbHbre aHaJrofr,r 3Tr4x cLrcTeM,

I4ccneAoBarb ax csoftcrna u nporrcxoArrrlue B Hr,rx [poqeccbr. Meraln]FrecKne

HaHOTIaCTLIIIbI, B TOM III,ICJIe COCTOTITIHe I43 AByX p€BHbIX MeTaJIJIOB, r4MerOT

ruupovaftruue [epcneKTl{Bhr r{cloJrb3oBa[krfl. 6raro4apx yHr{KaJrbHhrM

TepMoAHHaMIlqecKnM, MarHI{THbIM, KarurvrrrqecKkrM I,I ApyfLrM csofi crsal,r. Taruu

o6pa":ou, uccneAoBaHvre crpyKTyprt u cra6r/rJrbHocrlr raKr.rx qacrlrrl rBJrrercf,,

HecoMHeHHo, aKTy€Inrnofi saAa.Iefi .

Co4epxanne pa6orur

frasa 1 nocs.f,IrleHa o6sopy cocrof,Hnr r4ccJre.{oBannit B o6lacru

6nuerallnqecKrlx HaHotracrnq. .O6sop BecbMa o6crorrelrHnfi. Paccuorpenu

oco6esHocrla MllKpocrpyKrypbl, croco6u nonyuennfl, crpyKTypHbre npeBparrleHut

npH TepMlr.recrofi o6pa6orxe, cra1uttbHocrb, [paKTr4qecKr.re [pr4MeHeHlrr raKr{x

qacrllq. B o6aope KpI,ITI{rrecKLr [poaHaJrkr3r{poBaHbr 6olee tuecrr{Aecrrn

JILITeparypHbIX ucrotlHuKa, B ocHoBHoM HoBbIe z nosefiuue. Ha ocHoBaHr{r4 groro

anaJrvr3a cAeJIaHbI BbIBoAbI o ueo6xo.qrrMocrra rrpoBeAeHr{g AaHHoro I{ccneAoBaHufl,.



K eHsoAaNa l-ft frasH, TeM He MeHee, r4Melorcr HeKoropble 3aMeqaHvtg., Koropble

6ynyr ilpIlBeAeHbI HI{xe.

Bo 2-it fraee o6ocnoesrBalorcr MeroAbr LrccneAoBaHvlfl"' rIpI4MeHeHHbIe B

qro Ae[aeT 3Ty

o6sopa.

3peHrrtr

Taras

nu6opa

Araccepraquu. flpu oroM rrpoBoAr{rcf, rxrrpoKoe cpaBHeHI4e c .qpynlMu pa6oravtu,

BBoAr4Tcr 6onuuoe KorllqecrBo HoBbIX nLITeparypHbIX ccbIJIoK,

rJraBy orqacrr{ noxoxefi Ha rIpoAoJIXeHI{e nureparypHoro

crpyKTypa rJraBbI npeAcraBJlterct o6ocHosasnofi c rorIKLI

nan6onee rroAxoAsrrlux rporpaMMHbrx rrpoAyKroB H pa3pa6orru opl4rl{HanbHbrx

anropr{TMoB Anfl perxeHlrr nocraBJreHHbIX B pa6ore 3aAaq. llorasaHo, rITo

coBMecTHoe ucrroJlb3oBaHze €rnbTepHaTVBHbIX MeTOAOB KOMTIbIOTepHO|O

MoAenr{poBalntrfl, (uero4u MK v MD no3BoJrrer o6ecne.rurr Heo6xoAuMylo

AocroBepHocrb KoMnbrorepHoro gKcrrepnMeHTa, o6napyxeHlle apteQarroB I{JII4

uao6oporoco6euHocrefi crpyKrypHbrx npeBparqenufi B HaHoqacrllqax.

Oruevaerct, rrro cpaBHeHlre pe3yJrbraroB nptMbIX 14 KoMnblorepHblx

gKcneppIMeHToB c llcnoJrb3oBaHlreM MexaroMHoro TIoTeHIILI€IJIa cI,IJIbHofi cnxsu

(nCC), ucrroJrb3yeMoro s AaHHofi pa6ore, B cpaBHeHLIU c uuIbrepHarHBHbIMI4

upu6nzxeHlrrMlr (uaupuruep, MIIA) rBJr.flerc.r aKry€urbHofi nayvnofizalla\eiT,.

frasa NOCB'IIIEHA pe3ynbTaraM r43yrreHvrs, 3aKoHoMepHocTeu

crpyKTypoo6pa^:onanufl. B 6rauapnrrx Mer€LrrJrI{rIecKI,IX HaHorIacrI{IIax. I4sy.reno

BJrtr.f,Hlre pa3HbIX pa3MepoB aToMoB u BHelrrHefo AaBneHI4.f, Ha ocooeHHocTl{

Kpr{cranJrLrca\vrLT 6unapHrrx Mer€LlruqecKux HaHocrpyKTyp rIoA BHeIITHI,IM

AaBJreHlreM Ha npr{Mepe clrcreMbr Au - Co. OnracaHbl pe3yJlbrarbl MoJIeKynipHo-

Ar4HaMlrqecKr{x gKcrrepr{MeHToB rro MoAenzpoBaHuro flpoqecca QoptrlIapoBaHvfl.

6uuerallnqecKnx HaHocrpyKryp r4po-o6onorlKa MeroAoM 3aKaJIKI{ Ha npl4Mepe

6uuerarnuqecKr4x HaHorracrurl Ni - A1. Kpovre roro, paccMorpeHhl Borlpocbl

u4enru QuKarlr{r4 HaHo crpyKryp xgp o- o6onoqKa rro p aAI,I€LJIIHrIM pacnpeAeJleHutM

JroKanbHofi nrotrocrlr KoMnoHeHToB.

B 4-ir f:mse paccMorpeHbr rrpoqeccbr KoaJrecqenr$u u uz6upare.nrnofi

Koppo3rr4, Koropbre MoryT 6urs ucnoJrb3oBaHbr Ant cr{HTeea 6zNaer€ulnl4qecKlftx

crpyKTyp saAaHuofi roH$nrypapv1 B ToM rrlrcJre cl4creM no rLIrry r4po-o6oJlorrKa,

a rarcKe 6onee MHorocJrofrsrx KonbrleBbrx crpyKTyp H crpyKTyp IroJIoe tApo-
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o6ono.rxa. Pe:ynrrarbl Aausofi rJraBbr rrpeAcraBJrf,ror raKxe r.rHTepec c

MeroAoJloru.recKofi Tor{KLI 3peHrrr AJrr onpeAeJreHr,rr Qarcropon cra6ulrnocrrr r{

HeCTaOLIJIbHOCTI4 OI{MeTaJIJILITIeCKUX HaHOCTpyKTyp 
'ApG-OOOIOTIKa.

B saxrro.Iurersnofi -rLacrv Aucceprarlrru [oMerrleHbr ocHoBHbre pe3yJrbrarbr r{

BbIBoAbr, a raKx(e crrncoK ny6nuraqzfi aBTopa rro reMe pa6oru n cnr4coK

rlr.rTr.rpyeMor4 Jrkr rep arypbr.

Cpe4IE nalr6oree lrHrepecHbrx pe3ynbraroB Ar{cceprarlzonsofi pa6orrr

cneAyeT oTMeTr{Tb, Ho rvrofi B3fJrf,A, pe3ynbTaTbr rro cuonraunofi cerperarlr4lr

MerarnuqecKlrx KoMrroHeHToB rrpu cnepx6rrcrpoM oxJrDKAeHlrr4 HaHoqacruq. 3rn

AaHHbre KoMrrbrorepHbrx gKcnepr{MeHToB MoryT crarb ocnoeofi AIrfl HoBbrx

Hanpanrennfi HayqHhIX I{ccJre.qoBauuit v AIrfl rexnolorufi [onyqeHLrf,

6 nuerarrnalec Kr4x I4 MHoroKoMrroHeHTHbrx HaH oqacrr4u.

Heo6xoAzMo cAeJrarb HecKoJrbKo 3aMerraHr,rfi no cyqecrBy u ro Qoprvre

TeKcra onnoHlrpyeuofi Aucceprarluu.

1) 3aiueqanue K BbIBoAaM rro fnane 1. Hecuorpfl, Ha orMeqeHHbre Aocror,rHcrBa

xnanu$uqplpoBaHHofo anaJrn3a coBpeMeHHoro cocrorHlrf LrccJreAoBauuit B

Aauuofi o6racru, BbrrroJrHeHnrrfi s 1-fi fnane, SoplaynupoBKa BbrBoAoB uo

AauHofr HraBe rrpeAcraBJrrercs MHe 14 3Jrr,rrrrHe Kareropuuuofi .

la) llepnufi eHnoA yrBepxAaer, qro npo6rerr,ra <<cra6umHocrLr HaHorracrr{rl, B ToM

qucne 6uHapnrrx, u HaHocrpyKTypLrpoBaHHbrx Marepr4€rrroB He uMeer K

Hacro{rrleMy BpeMeHr{ o6qenpuH.f,rofi rocraHoBKrD), a raKxe Her

<<rnaccuSLIKaIII4rD) npoauenufi cra6unnrocrr4 pr necra6ulbHocrtr. " 3ro

yrBep)KAeHrre [oBroprercf, HeoAHoKparHo, Hanpr4Mep, crp. 6: <B ro xe BpeMr,

HecMorpf, Ha Bax(Hocru upo6reurr cra6lrJrbHocrlrlmecra6uJrbHocrrr HaHoqacrr,rq

pr HaHoMarepHaJIoB, Ha cero4nxutrnfi AeHb He cyulecrByer raxofi-nz6o

rnaccnQuKarluu uporuenufi Hecra6ulbuocru.)>; crp. 7: <npo6leua

cra6umHocru/secra6ulsnocru HaHoqacrurl He lrMeer ,ua)Ke qerrofi

IIOCTaHOBKUI v\ COOTBeTCTBeHHO, I,ICqepnbIBaIOUIerO peIIeHLIg, HeCMOTpt Ha ee

3Haq4Mocrb c Qyn4arvrenralrsofi vr upuxra4Hoft TorreK 3peHr{fl.) ,,{aHHoe

yrBepxAeHLIe HenoHtrHo, ero cJreAoBnJro 6rr cSopvrynr{poBarb 6onee qerKo r4

KoHKperHo. CregoB€ulo 6u uoscsuTb, KaKaf, rrocraHoBra npo6neurr 6una 6st,



c ToqKI4 3peHI4II aBTopa, (o6qenpllH.nTofi) H KaK€ur Knaccr4$r{Karltrfl, AJrr gToro

rpe6yercr. B repMoAI{HaMuKe noHrrr{e cra6zlrnoro cocrorHr4lr, Koropoe

coorBercrByer a6comouroMy MTIHpIMyMy cno6o4noft eneprun lu66ca, a raKxe

noHtrl{e o ueracra6LIJIbHbIX cocrotHllf,x xopotuo pr3BecrHbr. .{ncuepcHbre

cl4creMbl, TeM 6olee 6uuerarruqecKl4e HaHorracrl4rlbr, rBJrflIorct

ueracra6I4JIbHbIMLI BcJIeAcrBue us6bnKa 3Heprnu Ha noBepxHocrHocrr4 u Ha

rvreN$a:uux rpaHr4rlax. llpz HarpeBe [poucxoAr.rr rpauc$opMarlr{rr krx

crpyKTyphl B cropoHy yMeHbllreHrre cno6o4nofi snepruvr, Ha qeM ocHoBaHbr,

HalpllMep, BCe IlpoqecObl CIIeKaHI/tt.

16) BrteoA HoMep 3 TaK)Ke n3JrlrrrrHe KareropuqeH, rpaMMarr{qecKlr vr

cTLTIrLrcrLrqecKI4 HecoBeplueHeH: <Kar npaBHJIo, AJrr I4ccneAoBaHlrr gBoJrroqI,IH

6unapnux Meraflrl/F{ecKnx HaHolIacrHrI IdcrroJlrcyercr Jlrarrrb oALrH MeroA

KoMnbrorepHofo MoAenr4poBa[ufl, 124, 65, 661, rpu 3roM aBropbr He

3aAyMbrBarorcr o Bo3MoxHbrx apreQarron, Koropbre MoryT npo{Bnfrbct

pIMeHHo npu ucIIoJIb3oBaHnLI 3aAaHHofO €uIrOpLITMa Anr olpeAeJlenuofi

HaHocLIcreMbI, qro Molxer 6uru o6ycroueuo nu6opol,r o[peAeneHHoro

conlacoBanufl. tIJIeHoB npeAno)KeHvrfl, (Ha4o uJrr{ ((Bo3vroxnOCTI4 apreQaKToB)

r{Jrlr (Bo3MO)KHbrX apresaxrAx) r4 B rlenoM HercHo, o KaKux <<apresarran>

uAer peqb (norperuHocrl4, Koropble HaKarrJrlrBarorcf, B npoqecce rrreparluit unu

HecoorBeTcTBLIe KoMnbloTepuofi MoAenI,I peaJrbHoMy npoqeccy?). Kporrae Toro,

orKyAa coucKareJrb 3Haer, o qeM (3aAyMbrBnJrracb)) aBTophr Apyfux pa6or?

2) 3aMe.raHuq K frane 2.

2a) B KarlecrBe noreHIII,IaJIa Bar{Mo,qeitcrsus MexAy aroMaMr{ 6rrl nu6pan

rIoreHIII{€uI cIalrHofi QBfl3u. Ousu.Iecrxe KoHcraHThr (rarue KaK TeMrreparypa

ruIaBJIeHLTt, TeH3op ynpyrocTl4, KpLtBbIe TennOeMKOcTH I{.T.A.) AJrr qucTbrx

MeTaJIJIoB qacrrlqHo npplcyrcrByror n pa6ore, a raKxe Moryr 6rrrr nafi4euu n

Jll4Teparype vrlrvr BbItlIcJIeHbr caMocrosreJrbHo. OAsaro B AaHnofi pa6ore

paccMarpuBaercfl [apHoe B3ar{MoAeficrsze aroMoB B

cB.f,3u c rIeM, xorenocb 6rt BI,IAerb xorf, 6u

TeMreparypHoro Lr p€BMepHofo

oco6enHocrefi MoAenupoBaHrrs>.

TaKXe prAoM r{Hbx

flBHO HeyAaqHa: HeT

I4HTepB€Ina, a

(DoprraynzpoBKa

olrHapHbrx cl{cTeMax, B

qacTr4rrHyro [poBepKy



I{crron*yeMbrx rroreHllu€uroB Ha coorBercrBne Susu.recruu csoficrsaNa

I{HTepMeTaJrnuAoB.

26) EonrrullHcrBo KoMrrbrorepHbrx oKcrreplrMeHroB rrpoBoAr4nocb B rrpofpaMMHoM

rraKere <KnacrepSsorrouH>>. Ha uoft n:ur4, 6rmo 6n npe4noqrr{TeJrbHee

BeaAe r4crroJrb3oBarb orKprrrrrft rraKer Lammps, reu 6oree, qro e ca\,roft pa6ore

orl4 rroAxoAbr qacrkrqHo colocraBJurorcr. Pasrr,rep clrcreM, roropufi r pa6ore

cocraBJrfler [oprAra 10000 aroMoB, Mo)r(Ho 6ruo 6u ynenuqr.rrb npr{MepHo B

100 pa: r4crrorrb3yq LAMMPS c ycropeHr4eM na GPU.

3) flonyueHHbre B frane 3 pesynsrarhr rro crroHraHHofi cerperarJuu aroMoB npr4

3aKaJrKe HaHo-Karrenb (Hano.racrurl) BecbMa rrHTepecHbl, Ho BbI3bIBarcT

Bonpocbr. Oco6enno oro orHoclrrcf, K pe3ynbraraM pa3AeJra 3.2, n KoropoM

uccJreAoBaHa cr.rcreMa u3 arorraos Ni 14 Al, KoTopbre o6pasyror cr{nbrryrc

xt4Ml4qecKyro cBr3b u ycrofivusstir rrHrepMerannv4co crpyKrypoirB2. C ro.mu

3peHl{r r{MerorrlHxcr gKcrrepr,rMeHTanbHblx AaHHbIX pacrraA STofo

rlHTepMer aJrr::aqa c np ocrp aH crBeHHbrM pa3AeireHlreM aroMoB u o6pasoBaHr{eM

Sa: uucroro Ni u qucroro Al ssrqercf, M€rrroBeporrHbrrvr. He sBrrflercfl Ju4 3Tor

pe3yJrbrar reM caMbrM <apreQarroM>), Bo3HHKrrreM BcJreAcrBr{e BbrcoKoro

reMrra oxnaxAeH nx l0r2 W c unn oco6ennocrbro nsr6paHHoro rroreH r\uana? Irrfl

4anuofi cLrcreMbr 6uro 6u noreaHo npoBecru cpaBHeHr.re c pe3ynbraraMuEAM

MoAenr,rpoBaHufl, c r{cuonb3oBaHraeM [oreHrluana [peAnoxeHHoro e pa6ore

Purja Pun G.P., Mishin Y. Development of an interatomic potential for the Ni-

Al system // Philosophical Magazine.2009. V. 89. I.34-36.P.3245-3267.DOI:

10.1080/1 4786430903258184. llp" ero I,rcrroJrb3oBanr4vr B eKBr{MoJrrpHoM

cooTHorueHVr4 oobrrrHo xopolllo pa3JIHquMa oobeMHo-rleHTpr,rpoBaHHafl

Kpr4cr€lJrJrlrqecKar (c npanuJrbHbrM qepeAoBaHr{eM aroMoB n ysrax) peruerKa

Aaxe npr4 pacq€rax c 6omuruMr4 cKopocr.rrMr,r oxna)KAeHurr.

4) Haprgy c paccMorpeHHbrMra e pa6ore crpyKrypaMur HaHoqacrlrrl, MoxHo 6uro

6u yAenI{Tb BHI,IMaHI{e raKxe orKpbITbIM aKaAeMr{KoM B.fl. TTTes.{eHro

crpyKlypaM (qacruq-KenraBpoB>, Koropbre rroxo)Klr na <-flnyc-qacrnrlbD>, Ho

orrLrqarorcf, H€r[uqneM KorepeHrHofi rpaHuqbr MexAy Qa:arvrn (uur., Hanp.,

[les.reHKo B.-fl. Crpoenue HaHoqacruq /[Ipo6JreMbr H Aocr]rxeHvrfl, Suauro-



xlrMr{qecKofi u uuNeuepnofi HayKlr s o6racru HaHoMarepl{anoB. floa pea. B.A.

MnwmlaalT. 2. M.: fHU PO HI4OXH nrra. JI.-fl. KaprloBa. 2002. C.185-207).

5) B pa6ore I,IMeercf, HeKoropoe KoJrurrecrBo o[erraroK, rpaMMarnrlecK]Ix

ouru6orc, TepMlrHoJrorlrqecKr4x v arkrrrkrcrl4r{ecKl4x HerorlHocrefi. Hanpzuep,

crp.27: <<na6ruoAanacb nuneitsas.3aBlrcuMocrb p€BMepuofi 3aBncLIMocrLI...)>

crp. 40: ((...yHr{K€rrrbHa{ ceneKTr{BHocrb rr{Apoxl{HoHa rlo3Bonf,er

rrpezMyrrlecrBeHHo pacrBoptrb aroMbr HXKeJI.f,, cnJIaBJIeHHbIe c nnatrlnofi.>>

MoNuo Jrr4 roBopraTb o ((crrJraBJrenvrr4>> orAenbHbrx aroMoB? Eonee KoppeKTHo

6uno 6u yxa:arb Ha ro, r,r3 KaKr{x uosnqufi Kpr,rcr€urJrz.recrofi crpyKTypbl

yAzurf,rorcfl. Te LrIrH uHble aroMbl.

crp. 93: <B [141] nHreprr,rerarruqecKue coeAI4HeHIas Ni - Al us nopoluKa Ni u Al

6unu [oryrreHbr repMuqecKuM B3pbrBoM.> 3Aecr repMuHonorllqecKat (nyxno

(TenJroBofi n:prre>) u QarruqecKas oruu6xu: cLIHTe3 aJIIoMI,IHI,IAoB HI,tKeJIt B

pexr4Me fopeHr.rr r{ TerrJroBofo B3pbrna (cBC) Ll3BecreH c 80-x roAoB rrporxJrofo

BeKa, 3aAoJrro 4a pa6orn [141].

crp. 100: <<Puc. 31 AeMoHcrprrpyer eneurnufi BuL vr rleHrp€rJlbHoe ceqeHlTe

roHe.rHofi ron Quryp arJvrv . . . >> Ha puc 3 1 norasaubr HaqaJlbHrte rouQ urypa\uvr;

rro-Br{Ar4MoMy, 3Aecb peqb uAer o puc.32.

3arcrroqenne

CAeraHnsre 3aMeqaHrirr Hocrr, B ocHoBHoM, peKoMeHAarenrnrrfi xapaKTep

Anfl AalrHefiurero pa3Br4Tus. r4ccJreAoBaHuiL 14 He cHl{xalor sHaquil,iocru

onnoHr{py euofi ALrc ceprallr{I,I.

IucceprarluoHHat pa6ora cooTBeTcTByeT racnopry Hayvuofi

cnerlkraJrbHocrrl 1.3.8. <<@usr.rKa KoHAeHclrpoBaHHoro cocrotHlat)>, [yHKrav 1,2 u

VqrErrrsas aKTy€LJrbHocrb reMbl, HayqHyro HoBH3Hy vr [paKTmecKoe

3HAIIEHI'IE NPEACTABJICHHbIX PC3YNbTATOB, CI{I4TAIO, I{TO AUCCEPTAIIKIOHHAJI PA6OM

Eor4anopa Ceprer Cepreeruva <<3axouorvrepHocrr{ crpyKrypoo6pa:oeanvrs. B

6unapHrrx HaHoqacrr{qax fUK Mer€LrrJroB rrpu repMurrecKoM sosAeftcrszz:

aTOMI4CTLIqeCKOe MOAenupOBaHIIe) flBJIfleTCf, 3aKOHqeHHbIM I{CCIeAOBaHI4eM,




