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regyqeft opraHI,I3aII[1,t, (De4eparbHoro rocyAapcrBeHHoro 6rc4xerroro yqpexAeHpff,Hayqu
}l:acruryra cLIJIbHororIHofi srercrposnru Cu6upcKoro orAeneHr{fl Poccuficrofi aKaAeMuu HayK, Ha
AHccepraIIIaoHHyIo pa6ory Kaueueqxux Arercaurpa Cepreenuva <fenepaqu.rr [Jra3Mbr r,r c]rHre3

norpumfi c I,IHTeHcHBHbIM uoHHbrM colrpoBoxAeHr,reM B ra3opa3pf,AHbrx crlcreMax c [JIa3MeHHbIM Ia

caMoHaKaJIlIBaeMLIM KaroAaMr.r), npeAcraBJreHHyro Ha co[cKaHrre yveuofi creneHu AoKTopa
TexHI,IqecKI,Ix HayK rlo cfleurtanbHocrrr 1.3.13. 3nerrpo$n3r{Ka, gJreKTpo$nsuuecxue ycraHoBKu

Paccuotpeua Al,IcceprallroHHafl pa6ora Kanreueqxnx A.C. <feHepaqur [Jra3Mbr rd crrHTe3
noxputufi c I,IHTeHcI,IBHrIM uoHHbIM co[poBoxAeHraeM B ra3opirpf,.(Hbrx clrcreMax c [Jra3MeHHbrM r,r

caMoHaKaJIlIBaeMbIM KaroAaMI4), BbrnoJrHeHHa{ n (Degepalrnou rocyAapcrBeHHoM 6rcgxenrovr
yqpexAeHulr HayKIr I4ncruryre elerrpo$usuxu YpanrcKoro orAeJrenus Poccr,rficxofi araAeM[r,r HayK,
npeAcraBneHHat Ha coI4cKaHI,Ie yreuofi creneHr,r AoKTopa rexHr,rqecKr,rx HayK rro cneq]raJrbHocrn 1 .3. 13.
SnerrpoQn3rrKa, gJreKTpoQusuvecrile ycraHoBKr4.

Anryatrnocrb reMbr Arrcceprarl[[
Culrteg norprtrui BaKyyMHo-[JrrBMeHHbrMrd MeroAaMn cocraBJrrer eaxHefturnfi xlacrep

coBpeMeHnbrx rexHoJlorufi, o6ecneqrrBaroqux pe[reHr,re 3aAaq B pa3Jr[rrHbrx o6lacrrx HayKr,r r4

T€XHI'IKI'I. Hecuotpx Ha 3Hatluremnrrft nporpecc n srofi o6lactu nocrorHHo rroBbrruarolua-flc.f,

cnoxHocrb 3aAaq rpe6yer pacuupeHr{.rr Bo3MoxHocrefi v Ar,rana3oHa pa6ovrax [apaMerpoB,
o6ecue'{zsaeMoro raIfl,IMI,I MeroAaMu. I,IccregoBaHvll, npeAcraBneHHbre B Arrccepralluoggofi pa6ore
Kaueneqxux A.C., HanpaBJIeHbI Ha peureHr,re npo6neurr ynpaBneHrm ycnoBr,rrMr{ BaKyyMHo-
nJIa3MeHHolo cI.IHTe3a norprnufi, ruxrcqefic.a 6e: coruseuufi arrya.nruofi. IIoAxol K perueHr,rrc

npo6lenart ocHoBaH Ha reHepaIIHI4 [Jra3M6r r ycrpoficrBax Anf, ocaxAeHr{fl noxpuruft, nocpeAcrBoM
nosgeftcrnu, Ha ra3oBylo cpeAy rIfIKoM gneKTpoHoB, reHepl{pyeMbrM ucrotIHI,rKoM c rrna3MeHHbrM
KaroAoM. ,{ocrouucrua oTI,Ix Hcror{Hr,rnoB, raKue KaK BbrcoKa, esQexrunuocrr r,r3BJreqeHr,r,

SneKTpoHoB, Bo3MoxHocrb reHepaunn [yr{KoB c 6omurofi [noulaAbro nonepeqHoro ceqeHr,rrr rIpn
gHeplld{x, coorBercrBytoq}x Marcr,rMyMy ceqenufi floHrrcarruu tzl3oB gneKTpoHHbrM yAapoM,
o6yclauuralor uenecoo6pasnoctb r.rx npr,rMeHeHr{, c qenbro peryn}rpoBrr{ yclonufi cr4HTe3a

uorprnufi. OAnaro cnequQnxa ycrorufi npr,rMeHeHnfl, 3aAaBaeMbrx [oBErrueHHbrMI,I AaBneHHflMr.r ra3a
I'I reHepaqneft nlotuofi urasrdH s o6racru ApefiSa r1"rKa sJrerrpoHoB, rpe6yer paccMorpeHrfl
cJIoxHbIx I,I cBr3aHHbIx MexAy co6ofi Qusuuecxux flpoqeccoB, pelreHr4e Herpr4BrrarrbHbrx 3aAaq tro
o6ecne'IeHl{rc cra6ulruofi pa6or6r oJreKTpoHHoro gMr,rrrepa B rur,rpoxt4x Aua[a3oHax r,BMeHeHr,It
pa6ounx flapaMerpoB I,I [oBEIIrIeHilfl pecypca KprrruqecKn BaxHbrx y3iroB ycrpoftcma. Peurenue erux
3aAaq ueo6xoglluo AJIS pa3BrTt4fl rexnororuft, B ocHoBe Koropbrx Jlexr,rr oMl,Icclt, tIJIa3MeHHoro
KaroAae I,I ,UL I,IHTeTpaIII,IH n ycrpoficrBa Bax)ryMHo-rrJrailMeHHoro ocaxAenu.r noxpurufi.

Hecounengylo aKryilJlbHocrb r,rMeror r,rccneAoBaHts\ HailpaBJreHHbre He roJrbKo Ha pe[reHr,re
3aAatl no y[paBneHI,IIo IHTeHCUBHOCTbTO LTOHHOTO COnpOBO)KAeHufl,Vr, nJraBMoxr4MrrqecKr{x npoqeccoB B

OT3bIB



cpe,qe peaKIII4oHHbIx ra3oB, Ho I,I ooecfler{eHr,re BbrcoKr,Ix cKopocTefi BaKyyMHo-[Jra3MeHHoro c[rHTe3a

noKpblTl{ft. B Allccepralll4oHHoft pa6ore pa3Br,rr anbrepHarr.rBHbrfi [oAxoA K peaJrr,rcaquu

BbICOKOCKOpOCTHOTO OCa)KAeHTI, noKpbrrr,rft peaKrlr{oHHErM r,rcflapeHaeM B cr{JrbHoroqHoM pa3pffAe c

caMoHaKtrI[BaeMbIM [oJIbIM KaroAoM. Kouurercnbre rnccJreAoBaHu.f,, HanpaBJreHHbre Ha pe[reHlre

oTMeqeHHbIx BrIIIIe aKTyaJrbHbrX 3AAA*, rrMerOT BbrCOKyro 3HarrHMocT6 AJU p,tsBr4Ttas rexHororufi
BaK)I/MHo-nJra3MeHHoro cr.rHTe3a norpurrfi .

,{ucceptaqploHHa, pa6ota Kaueueqrux A.C. coorBercrByer nacflopry c[equaJunocrz BAK
1.3.13. SnerrpoQn3ltKa, gJleKTpo$zsu.recxue ycraHoBKu: n. l. Paspa6orra u co3AaHue rexnraqecrcofi u
ereuentrofi 6asrr vcrorrHr{KoB BbrcoKoBoJrbrHbrx lr cBepxKoporKr{x l,IMnynbcoB, cr{creM
gJIeKTpo[I{TaHVs., yilpaBneHlaf }I KoHTpon, napaMerpoB snenrpo$usuqecKl,rx KoMlneKcoB, BKrrroqa"f,

3JleKTpoptrpirgnue flpoqeccbr, KoMMyrarluro 6olrurux nunyascHux roKoB, HarpeB u B3pbrB

[poBoAHIrKoa; n.7 . Paspa6orra HoBbrx rexHoJroruqecKlrx [poueccoB n ycrpoficrn c ucloJr63oBaH[reM,
gJleKTpoptt3ptgHblx, n} IKoBbIx, nna3MeHHbrx, {oros.nerrpoHHbx r,r oneKTpoMarHr{THbx, B ToM qr{cJre

Jra3epHbrx, MeToAoB u [oAxoAoB.

Crpyrrypa r coAepxaHrre Arrcceprarlru
fluccepraq[oHHafl pa6ora cocror,rr rr3 BBeAeH[f, r,r ceMu uraB, 3aKJrroqeHrrfl, crrlrcra Jrlrreparypbr

u rpunoxeHuft. O6uufi o6rena pa6or:u cocraBJrrer 303 crpanr,rqu. Cnucorc nr,rreparypEr cogepxur 483

HAIIMEHOBAHIT'.

Bo nnegenuu paccMorpeHbr HayrrHue npo6neMbr rro reMarrrKe pa6orsr, o6ourosHsaercfl ee

aKTyaJlbHocrs, o6osuaueHbr rlenb r,r ocHoBHbre ga4avtv pa6oru, npr,rBeAeHbr 3alquulaeMbre floJroxeHr{r,

AaHa xapaKTepl,rcrl,rKa AocroBepHocru rroJrfreHHbrx pe3yJrbraroB u cBeAeHr.r, o nx anpo6aqnn.
B nepnofi rilaBe [poBeAeH alaanftr3 ill,rreparypHbrx AaHHEx o6 oco6ennocrrx t[oprvrnponanur

noxpurufi BaKyyMHo-nJIa3MeHHbIMI,I MeroAaMrr, ycJroBH.,Ix gMraccIau [Jra3MeHHbrx KaroAoB co cloenoft
cta6ulueaquefi suttccuosuoft [oBepxHocrrr, MeroAax floBbrrrreHn, u y[paBJIeHI,Iff [IHTeHc[BHocrrIo
uoHHoro coflpoBox,{enua, oco6euuocreft ycrpoficm c aHoAHbrM Hc[apeHr,reM B pai]pflAax Hr,BKoro

AaBneHI,Ifl. Ha ocHose [poBeAeHHoro aHaJr]r3a o6ocHoeaHH 3allaqiu Aucceprarluossofi pa6oTbr.

Bo n'ropofi rJIaBe npeAcraBJIeHH pe3ynbrarbr r{ccneAoBanufi pa6orbr nJrrBMeHHoro KaroAa,

HanpauennEle Ha ofipeAeneHue ycronufi cra6umnofi pa6oml sMurrepa B ycnoBlrflx reHepaq[u
nlornoft [JIa3MbI ycKopeHHblMr,r sJreKTpoHaMr,r, pacu[peHr.rs AuanzBoHa pa6ouux [apaMerpoB
ycrpoficrea n pecypca gMr,rccr4oHHoro gnerTpoAa.

Tpetrr HraBa [ocBflIIIeHa l,IccneAoBaHr,rro Ar.rHaMr{qecroro paBHoBecru MexAy rrapaMerpaMu

nJIa3MeHHoro KaroAa u .Iactotofi reHepaqr,ru r,IoHoB nyqKoM Hr,I3r(ogHeprerraqecKr,rx gJIeKTpoHoB.

Paccuotpeu aerorore6arearnuft pexLrM gMlrccfifi gJreKTpoHoB rr3 nna3MeHHoro KaroAa, onpeAeJreH

MexaHlr3M pro Bo3Hr,rKHoBeHr,r, u qacToTHbre xapaKTepr{cTr,rK[.

B uemeprofi HIaBe [oKa3aHa Bo3MoxHocrb r,rHTerpaq]ru prcroqHr,rKa rrrrpororo rtfrKa
HI,I3KooHeprerI,IqecKI,Ix gJreKTpoHoB c [Jra3MeHHErM KaroAoM n ycrpoftcrBe AJrr ocaxAeHr,r, norpurufi
MarHerpoHHbIM pacnbuleHueM. Paccuarpunaercr BJrr,rflHrre [Jra3Mbr, renepupyenaoft rrfrKoM
Hu3KosHeprerurlecK[x gJIeKTpoHoB Ha ycJroB]rff MarHerpoHHoro pac[brnenus, t4 csoficrBa norpurufi,
tf opurEpyerr,rhrx B peaKrlrroHHbx cpeAax.

flsras HIaBa nocB.f,IueHa r,rccneAoBaHuflM, HaflpaBJreHHbrM Ha nonyqeHr{e noKpbrrr,rfi ils Mn-Co
u[I,IHenI,I Ha CTaJIbHbIX TOKOBbIX KOJTJTeKTOpaX TBopAOOKCI,I.{HOIO TOIIJII4BHOIO SJIeMeHTa V yJryr{IUeHUe

nx csoficrs.
B urectofi rJIaBe paccMarpllBaercff gMrrTrep 3neKTpoHoB Ha ocHoBe pirprAa c

caMoHaKaJII{BaeMBIM rtOiIbIM KaTOAOM r,r3 Hr,rTpr,rAa rvtraHa, npr,rBeAeHbr peynbTaTbr wcctegosauuit,
no3BoJII,IBIIIue [oB6IcI4Tb pecypc KaroAa raKoro ulna, o6ecletrurb sQQerrunuoe [cnoJrb3oBaHr,re B



cucreMax ocaxAeHl,Ifl noKpbITI,Ift .qJL IrHTeHcr{BHoro r{oHHoro coupoBoxleHHr. flpoBeAeHa orIeHKa
r,rHTeHcnBHoro r4oHHoto collpoBoxAel/.ilg, Ha cBOfiCTBa H[Tpr,rAHbIX [OKpbITUfi.

Cegruax HIaBa flocB.tqeHa paspa6orrce MeroAa BbrcoKocKopocrHoro ociDr(AeHulr noxpurnft
peaKIII{OHHbIM aHOAHbIM IrC[apeHIreM B pai]prAe c caMoHaKarrHBaeMbrM noJrbrM KaroAoM H orIeHKe ero
Bo3MoxHocteft s orHorueHl,Iu Hlt3KoreMlreparypHoro cr4HTe3a noxprnuft rls or(cuAa alrroMr,rHlu co
cryyrrypofi anrQa-Qasu.

B 3aKrIor{eHI4I,t c{opnaynupoBaHbr ocHoBHbre pe3ynbrarbr Ar,rcceprarlzonsofi pa6oru,
yKa3brBaroque Ha Aocrr,DreHlre qenu Ar{cceprarluormofi pa6oru.

Anrope0epar AocraroqHo noJrHo orporaer coAepxaHrle Ar.cceprarlrdr{.
Hayuuaa HoBr.r3rra Ar.cceprarluossofi paOoru 3aKJrloqaercr B cneAyroqeM :

floKasano, qro cHIaxeHI,Ie qacrorbr uoHrlsarluv ta3a nrrKoM gneKTpoHoB, reHepapyeMbrM
I'IcrorIHI'IKoM c nJIitilMeHHbIM KaroAoM nplr HH3Kr,rx (-100 B) ycxoprrouprx Hanpflxenurx, o6ycloBJreHo
pocroM floreHlluana IJIIBMbI gJIeKTpoHHoro gMr,rrrepa rtoA 4eficmueu proHHoro rroroKa,
nocry[anqero [I3 rryvxonoft [JIa3M6I, Koropoe [pr,rBoAr,rr K 3HarrlrrerbHoMy cHuxeHHro pa3Hocrr,r
[oreHrlr{aJroB MexAy [Jra3MaMr,r r,r gHeprprr4 uHxeKT[poBaHHbrx SJreKTpoHoB.

O6napyxeubl aBTorone6aruus. floreHrlr,raJra nJra3MEI gneKTpoHHoro gMurrepa B r,rcrorrH1rKe

nyrlKa HI,I3KogHeprerI,IqecKLrx gneKTpoHoB. Onpe4eleH MexaHr{3M Bo3Hr,rKHoBeHr{r aBToKole6auufi, ux
qacrorHble xapaKTepI,IcrI,IKIr, sneprernuecrufi cneKTp nyqKa gJreKTpoHoB, reHepr,rpyeMoro B

anrorcole6preJlbHoM pexr,rM e oMllccur4 nJra3MeHHoro KaroAa.
PearugosaH cnoco6 He3aBlcI,IMofi perynzpoBKr,r B rxrnpoKrrx [peAeJrax r,rHTeHcr{BHocrr,r rroHHoro

co[poBox(AeHI'L npoqecca QopnarapoBaHl,L norprnufi MarHerpoHHbrM pacnbrneHvrM, ocHonannuft na
nos.4eftcrnuu ua pa6ouuft ras urupoKuM nyqKoM Hr,r3KogHeprerr,rqecKr,rx 3neKTpoHoB.

flponegeno KoMnJIeKcHoe I4ccJIeAoBaHVe ycnoaufi clrHTe3a norprrrufi tt3 Mn-Co,
AOnI'IpOBaHHbIX I,ITTpI,IeM, Ha CTiurbHbrx roKoBbrx KoJrJreKTopax ro[Jrr,rBHoro sJreMeHTa C TBepAbIM
gJIeKTpoJII,ITou. I'Iayuenu csofictna norpurufi 14 onpeAeneHLl onrrrMaJrbHrre ycJroBt4flcytHTe3a,Koropbre
IIo3BoJIrIor o6ecnequtr cra6umnoe 3HaqeHue y.qeJrbHoro [oBepxHocrHoro conporr,rBneHl,L ToKoBbrx
KorureKTopos -6 NrOra.cu2 n reqenue He MeHee 5000.r pa6oru.

florasauo, tITo noBbIIIIeHI,Ie r,rHTeHcr,rBHocrr,I rloHHoro coflpoBoxAeuuft, o6ecnevunaloulee
oTHoIIIeHI'Ie nlotHoctefi ToKa rIoHoB K [oroKy ocaxAaeMbrx aroMoB 6olee 20, nosrolfler cHr{xarb
ypoBeHb BHyrpeHHIIx nanprNeunfi B H[rrpr.rAHbrx norpbrrr,rrx, ocaxAaeMbx peaKrlr,roHHbrM

MarHerpoHHbrM pacflbrJreHr,reM c oAHoKoMnoHeHTHbrx uuruenefi .

Paspa6omna ycoBeplueHcrBoBaHHafl MeroArrKa r,BMepeHr,r, KoHrleH,rpaquu aroMoB
peaKIII,IOHHOTO ra3a KaTaJII,ITIIqeCKUM 3OHAOM, HerrocpeAcrBeHHo B rrJra3Me crrJrbHoroqHoro p8prAa.
Mero.qurca'ycnellrHo anpo6uponaHa B gKcnepr4MeHTax rro o[peAeJreHuro crerreHr4 Aaccoquaq[rl4
Kr,rcnopoAa B pa3pffAe c caMoHaKarrHBaeMErM [oJrbIM KaTOAOM.

Paspa6omn BblcoKocKopocruofi (-10 uru/u) MeroA ocaxAeHr,r, uorpuruft aHoAHbrM
llcflapeHlleM B panprAe c caMoHaKaJrr..rBaeMbrM rroJrbrM KaroAoM B ycnoBr,rflx rroBbrruaeMofi snrorr Ao 0,5
cTe[eHr,r ArlccoquarlHr,r Kr,rcJropoAa.

Ilpaxruuecnaq 3HaqlrMocrb rroJryqeHHbrx p$yJrbraroB
flolyvenuue B Alrcceptaquouuoft pa6ore HayqHrre pe3ynbrarbr no3Bon[rJrr,r paspaooraru pr4

ra3opa3prlAurx ycrpoficrB c [JIa3MeHHIIM KaroAoM, pa6orarorqlrx B rxrapoKoM Ar,rana3oHe 4arlenufi
rffi4 ToKoB 9MI'IccrIu sJIeKTpoHoB u o6ecnequBarorqr,rx BbrcoKyro sstpermnnocrb reHepaql,tr IaoHoB.
Perueua npo6leua HI,BKoro pecypca ceroqHoro gJreKTpoAa gneKTpoHHoro gMurrepa,ycyryltxroqarcq
B ycJIoBIrfi nucoxoet[t[exflrsHofi ouutccvrkr gJreKTpoHoB u [JrorHoro BcrpeqHoro [oroKa [roHoB.
flpegnoxeuuue cnoco6u ynpaBneHr4, r,rHreHcrrBHocrbro r,roHHoro co[poBoxAeHr,rf, Lt

nJIa3MoxI,IMI,IqecKI4x npoqeccoB B cpeAe peaKqrroHHbrx ra3oB, a raKxe paspa6orannrre ycrpoftcrna,



[o3BoJlf,Ior pacuupilTb Bo3MoxHocrI'I cllcreM r[oprrar,rpouaurrf, noKprrrr,rft. Pesynrraru ucclegonalrufi
nc[onb3ylorcx n o6pasosaremHoft AerreJlbHocrl,r r,r BHeApeHLr B rrpoMbrrrrJreHHoe npor,r3BoAcrBo.

Ooocuonan,ocrb Ir AocroBep,ocrb peyJrbraroB tt BbrBoAoB rro,qrBepxAaerc,
cI'IcreMarI{qecKLlM xapaKTepoM LtccJleAoBaHuft c ucnoJrb3oBaHr,reM He3aBr,rclrMbrx ay6nnpyroqux
MeTOAI'IK' COOTBeTCTBI'I€M 9KC[0pI'IMCHTaJIEHbIX AaHHbIX 14 TeOpeTUqeCK[X OIIeHOK, a TaKXe
4eficmyroqrrMra gJreKTpo$usuuecrurMu ycraHoBKaMlr.

OcHosHHe po3yJlbrarbl Auccepralluosnoft pa6oru orry6auroaall s 27 crarbflx B xypHaJrax,
BxoArlqrx B flepeqeHb BAK u MexAyHapoAusIe 6z6rzorpa$uuecrue 6asu, 6rmn npe4craBneHbr Ha
BeAyrqrx MexAyHapo4uux rconsepeHrlr.rrx r4 3arquqeHu g narenraun p(D.

3arreqaH[s no A[ccepraquonnofi paGore

I Ha crp. 116 Anccepraql,Iousofi pa6oru Harr4caHo: <Onpegereno, qro BenrurrHa
elerrpounbfi renaneparypbl cHl4xaercfl. Ha -0,1 eB rpn yBeJrr{qeH}rr.r floroKa Nz Ao 10 cna3/rraus>.
BHgHeaet coMHeHI'Ie, qro sreKTpoHHtur reMneparypa oflpeAenflJracb c r:axoft sHcorofi ToqHocrblo,
qro6u saQr,rrcczponarb ee H3MeHeHr,re na 0,1 sB.

2. Arrop 
_HeoAHoKparHo onepl4pyer repMr.rHorr,r <ssrperu{BHocrr> (uanpunaep, crp. 49.

(('..c.{eJIaH BbIBoA o6 yneluveHl,Iu 3Hepreru.Iecxofi e$Qerrnruocru rroJrbrx KaroAoB...>, crp. 7
<...st[QemHBHocrb cI,IcreM ocaxAeHI,L n-o_rpuuril...r, 

"rp. 
10 (...o6ecuequsaroqrx BbrcoKyro

eQ{exrunnocrb reHepatllakt I,IoHoB...), crp. 22 <...flepexog or lrolr"r, cxeM KaroAHoro pacnbureHr.r,
l42l- x MalHerpoHHEIM, 3HaqI,ITeJIbHo npeBocxoAflrrl[x ro s6$exrunuocrrr...D, crp. 30
<...Stp0exruBHocrb reHepaqlu uoHoB rrHxeKTr,rpoBaHHbrMr,r gJreKTpoHaMr.r...), crp. 31
<...e${ertTrBHocrb enepretuvecxofi peJraKcarluu...)), crp. 54 <...o6icneqnrr nan6omruyro
sr[Serrunnocrb reHepallIau nJIanMu g o6racru apefitfa ny"*u...)), crp. 60 <...o6ecreqr,rrb BbrcoKyro
sSQeKruanocrb reHepaquu IaoHoB a auo4uofi qacrru..., , ap.), o4ru o s oomuuHcrBe cJryqaeB He
BB0AI'IT KaKoro rul6o rcputepar, no3BoJlflIolqero npoBecr[ ee (orrrqecrBeHHyro orIeHKy.

3. ArroporepupyerrepMlrHoM(qacrorareHepaqnrrroHoB) (crp.76,.rp.90,crp.95,ctp.
96, crp. 103, mp. 208, crp. 250) nrraecro ycroflBlllerocr SueuuecKoro repMr,rHa (qacrora r,roH[r3arluu).

4. . OrcyrcrByer IaJIH BrIIIoJIHeH BecbMa $parrrreur:apHo cpaBHnremnuft aHiurr,r3 crpy1Typbr
($asonHfi cocraB, pa3Mep KpI-IcTaJIJII{ToB, BeJrr,rtrrrHa BHyrpeHHr,rx Ha[prxeuufi) H csoficrs (eeluvnua
clIJIhI a4te3nu, Ml'IKporBepAocrb, ugnococroftroc'rr) norcpurufi, nonyqaeMbrx MeroAaMr,r,
pa3BI{BaeMbIMI{ B AI'IccepraIIu[ z no4o6Hux noxprnufi, [oJryqeHHbrx ApyrnMr,r MeroAaMu (anropanau
Apyrrx pa6or).

5. Agresuonuax npoqHocrb Soprvrzpyerraux B AucceprarlnouHofi pa6ore norpurnfi
o6cyx4aetcx n ulaBax 4-7, oAHaKo MeroAHKa o[pe.qeJreHn, cnJrbr aAre3ul B cr.rcreMe
<nlesra,/noAnoxKu paccMorpeHa Jrr,rrrrr s m.7 flpu ]rccJreAoBaHnr,r norcpurufi Alzos. He nourruo, c
qeM cBr3aHO TaKOe pacfloJroxenue untpoprr,rarlur,r B o6reue Ar,rcceprarlru,r.

6. B rn. 6 (crp. 185), uc[oJlb3y, coorHolueHue 6.l,roJryqeHbr p$ynbrarrr orleHKr.r BeJrr{quHbr
BHyrpeHHI'Ix HanpflxeHufi, tpoprrar.rpyeMblx B noKpbrrr,ru. Cle4yer rtorcH]rr6, KaK AJu uHoroQa:uoro
Marepl.Ina, KaKI'IM flBilflercfl rloKpblrl{e cocraBa TiAlSiN (<[asu TiN, TiAlN, AlN, SirN+), 6un
o[peAeneH MoAyJrb IOHra, rxogrquft B cocraB nupaNeuua 6.1.

7 . Ha pnc. 5 .12 u 5. 13 (rumaS) cne4oaaro 6u yrcasarr Ha nprrBeAeuuofi mrsur,r HarrarbHyro u
KOHeqHyrc TOqKr,I O[peAeneH[r, SJreMeHTHOrO COCTaBa Mareprrana.

8. ' One'Iarxu [I nJloxoe conlacoBaHl,re cJroB B npeAiroxeur,rra (crp. l}l - (paccMarpr.rBaer
peaKIIuoHHbIfi rasa, KaK oAHoKoM[oHeHTHyIo cpeAy,...), crp. 135 - (MlrKpocKo[wr BbrcoKoro
pa3paIIIeHLn ua npu6ope JEM 2100 (JOEL)>, crp. I44 - <Snepruro erreKrpoHoB (-100 eB),
LHxeKTI'IpyeMEIx B pa6ouyro KaMepy, coorBercrBoBaJra p€BHocrz uoreHqr,ranoB...), crp. 176 - <[St1-



IacxoAHoro KoM[aKra (pracynorc 6.76) xapaxrepa crpyKrypa c HeoAHopoAHErMr,r...), He KoppeKTHa,
ccbrJrKa Ha BbrpaxeHue (4.8)).

B IIenoM yKBaHHbIe 3aMeqaHl,rrr He cH[rxaror o6rqeft noloxurelrnofi orIeHKu
paccMarpl{Baeuofi Al{cceprallnll, [peAcraBrsroqefi co6ofi caMocroqrenEHyro 3aBeprxeHHyro Ha]qHo-
xralu{uxaquoHHylo pa6ory, HanpaBneHHyro Ha paspa6orxy etpserruenrx cnoco6oB peaJrr6arl}14
I'IHreHcI'IBHoro ploHHoro coflpoBoxAeHr,rc Lr aKTr,rBarluu rasosoft cpeAbr B cr{creMax ocalrtAeHr{fl
uorcprrrufi, Koropble o6ecne.{[salor He3aBrrcr{Myro peryJrr4poBKy B ruupoKrx flpeAerax napaMerpoB
I{OHHOTO nOTOKa, MaocoBoro cocraBa }r 3aprAoBoro cocrof,Hrry qacrr,rrl ta3a; a raKxe cuoco6os
BbrcoKocKopocrHoro cuHTe3a norpurnft B pa3prAe Hr,BKoro AaBJreHr,rfl.

3arcJrro.reHtle rro Arrccepraqronnofi pabore

.{uccepraqzoHHat pa6ora Kaueueqrux Arercaugpa Cepreeruqa Ha reMy <feuepaqnr nJra3Mbr

I'I cIrHTe3 norcpurufi c I,IHTeHoITBHbIM IroHHbrM co[poBoxAeHr,reM B ra:lope]pflAHbrx ctrcreMax c
IJI{BMeHHEIM [I caMoHaKanI,IBaeMEIM KaroAaMr,r), [peAcraBJreHHar Ha cotrcKaHue y.reuofi cre[eHH
AoKTopa rexHI,IqecKI4x HayK rro creqrraJrrHocrr,r l.3.13.3lexrpoSu:ura, snerrpoQuauqecKr.re
ycraHoBKI{, no cnoefi aKTyaJlbHocru, Hayr{Hoft u nparruqecxofi 3Haqr4Mocrrr, o6ocHoaaHHocrr,r t,t

AOCTOBepHOCTL OCHOBHbIX p$yJlbraroB [oJrHocrbro orBeqaer Kpr,rrepr,rrM, ycraHoBJreHnuna n. 9
floroNeurs (O [oprAKe npucyxAeHrrfl )AreHbrx creneneft>>, yrBepxAeHHoro [ocraHoBJreHueM
flpanurerrcrsa Po o'r 24 cesrs1pt 2013 r. Ne 842, rpeAbrBJrfleMbrM K At4cceprarluflM Ha corcKaur4e
yteuoft creIIeHI,I AoKTopa rexHIlrIecKLIx HayK. Teua u coAepxaHue Ar,rcceprarlur coorBercrByror
gaxnlesuoft crrequanbHocryr 1.3.13. SnexrpoQusr,rKa, sJreKTpo$nsr.recrue ycraHoBKra. Marepuan
IT3JIOXeH rpaMorHblM TeXHITqeCKHM r3brKOM c r,rc[onb3oBaHHeM TepMI,rHOJrOr[u, npuHflrofi cpe,qu
cleq[aJrr,rcroB B paccMarp[saervroft o6lactn.

,{ucceptaqur, flBilflerc . caMocrorremuofi 3aBeprrreHHofi Hayvuo-ruanuQuxaquouuofi pa6orofi
kt BbIrIoJIHeHa aBTopoM Ha BbrcoKoM Ha)rrHoM Lr rexHr4rrecKoM ypoBHrx. pa6om xopouo
crpyKTypl4poBaHa, orrlrqaerc, lorurofi I{3JIoxeH}rr u qerrofi B3auMocBfl3rrc eE orAeJrbHbrx uacrefi,
yAoBnerBopaer rpe6onanuflM <floloxeunr o nopf,AKe npucyxAeHr,ur yrreHbx crenenefi) BAK pO,
npeAsrBJIf,eMbIM K AoKTopcKI,IM Ar,rcceprarlr,rflM. Au'rop Ar{cceprarluu Kaueueqrux A;rexcangp
Cepreeuuv 3acJlyxlrBaer rrpucyx$ernr, yu€nofi creleHr4 AoKTopa rexHrrqecKrrx HayK 11o

clequairbHocru 1.3.13. Slerrpot[n3r,rKa, sJreKTposusuvecrne ycraHoBKr,r.

.{nccepraqrroHHafl padora o6cyr4qena u ogo6pena Ha gxcrreprHoM HayrrHoM ceM[Hape
(Degepalrnoro rocyAapcrBenHoro 6rcgxernoro yrrperrqeHrrfl HayKu I4ncruryTa crrJrbHoro.rHofi
SJIeKTpoHI'Ircn Cu6upcKoro orAeJrenns Poculftcxoft arcaAeMrrr nayrc (I4CO CO PAH) (upororon
J\b 7 or 04.09.2025 r.), na KoropoM rlpucyrcrBoBarro 40 cneuua.nrrcroB (n rou qrrcJre 10 Aonropon
u 12 nanlnAaroB nayx) n o6racrn snerrpoQu3lrnlr rr e.nexrpoQu3[qecKrrx ycraHoBox, enrnrcn
[JIa3MbI, [yrIKOB 3apflXeHHblx qaCTIIII u IIX [p[MeHeHIIfl, MaTeplraJrgBeAeHrrfl u Qu:uxg
KOHAeHClrpoBaHHoro cocTofl HIrfl .

flomroe Ha3BaHI{e opmHI,I3aIIuu: @egepanrHoe rocyAapcrBeHHoe 6rc4xernoe yqpexAeHr,re HayKr,r
I'Iucrntyt caJlbHorotlHofi slexrponunu Cu6upcKoro orAeJreHra, Poccuficrofi aKaAeMr,ru nayx (I4CD CO
PAH). A4pec: 634055, r. Toucr, rp. Arageuuuecxuft 213, rer.: +7(3822)492410, e-mail:
contact@hcei.tsc.ru, aApec B HHrepHere : https ://www. hcei.tsc.ru

OrgHs cocraBl'IJII{: rnasHrrfi uayuunfi corpyAHr,rK, AoKTop Sr,rsuro-uareMarr,rqecKr.rx Hayrq AorIeHT
IOptEfi @egoponuv I'lrauor, na6oparopuf, [Jra3MeHHofi gnauccl,ronuofi eaercrpoHr,rKr.r, ren.: +7(3822)49-
17'13, e-mail: yufi55@mail.ru; re,4yIqufi nayvuufi corpyAHuK, AoKrop rexHrrqecKr,rx HayK Maxcnu



Cepreenuv Bopo6r6r, la6oparopnr nrasl,reHHoft sMr,rccr{oHHoft elexrpo HyrKyr,ret.: +7(3822)49-13-00,
e-mail : vorobyovms@opee.hcei.tsc.ru

/
A.B

T-t*-I rasHbrfi HafrHbrfi corpyAHr.rK
na6oparopr{u rna3M eHHofi snauccr4oHHofi
SJIeKTpOHI,IKII, A.0. -M.H. I AOIIeHT

B e4yrq uit laayq Hbrfi corpyAHr{K
na6oparopur.r [Jra3MeHHofi gnauccr{oHHofi

SneKTpoHI{KI , A.T.H.

rena M.C. YAocroBepfl[o.

, K.S.-M.H.

IO.@. HsaHos

M.C. Bopo6res

. EarpaKoB

fIo

2025 r.

3avr

ffifil$f;1"%


