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npeAcraBreunofi Ha coLIcKaHI4e yveuofi crerleHr4 KaHALrAara xr{Mr,rqecKux HayK no

crerlr{ anbHo crr,r 02. 0 0. 04 - $ raszu e cKafl. xvrMvrfl

flracceprar{rroHHaf, pa6ora Ceueuona EsreHras Arerceeeuqa [ocB{rrreHa

r4ccJreAoBaHl4ro B3arrMHbIX rlpeBpaIr{eHIafi HaHopa3MepHbIX [oporrrKon y-Al2O3 <--

AIOOH npv rkrAporepvamuofi v repunuecrofi o6pa6orxe 14 orrpeAeJreHr4ro

orrrr4MaJrbHbrx napaMerpoB npoqeccoB, rro3BoJrrroulux nonyqarb HaHopa3MepHbre

iloporxKrz oKcLIAoB LI oKcI4rI4ApoKcI,IAa aJIIoMI4HHT (y-Al2O3, a-Al2O3 u AIOOH
(6evrrara)) c pa3MepoM rracrr4rl B Auana3one 10-40 nu.

Arrya.uuuocrb pa6oru E.A.CenaeHoBa o6ycroueHa ueo6xoAuMocrbro

perrreHr4{ BDKHbrx 3aqa't B o6racru repMoAktHaMkTKLl $a:onux npenparqenufi

HaHopa3MepHbrx rracrr4r{, B qacrHocrl4 yMeHbIIreHI4e 3Har{eHrl{ TerrJroBoro eS$exra

Sasonrrx npeBparqeuuir, Arr.fl HaHopa3MepHbrx roporuxon y-AlzOt v AIOOH z
yMeHbrxeHr{e 3HaqeH:as. TerrJrorbr HcrrapeHnfl BoAbr B npoqecce rr4.qporepuamuofi

o6pa6orru HaHopa3MepHoro rroporxKa y-A12O3. B Hacrof,rrlee BpeM.rr pocr

HHTepeca K r{ccJreAoBaHr{ro rerrJrorbr krcfiapeHtrs. BoAbr o6ycroereH

oKoHoMuqecrofi cocraBJr*oulefi pflAa rrpor43BoAcrB. SrerupouHrre npra6oprt

reHepr{pyror 6omuroe Koflrzr{ecrBo re[Jla B oKpyxaroulyrc cpeAy, r{To [pI4BoAHT K

cHr4xeHr4ro npor43BoAr4TeJrbHocrlr v cpoKa cnyN6rr o6opy4onankr\ no3ToMy

e$SercuanHoe oxnaxAeHr{e rerrJroBbrx [oroKoB flBlrflercs. axryamuofi 3a4aqeir

coBpeMeHHocrr4. YruenuueHl{e 3HarreHvrfl. TerrJrorbr ricnapeHr4{ BoAbI An{ BoAHIIX

cHcTeM coAepx{aur4x HaHopa3MepHbre qacTI,IIIbI oKcI,IAoB 14 fHApoKcI4AoB v

yMeHbrrreHrre 3HatreHrrf, TerrJroBofo e$Sexra Qasonrx rtpeBpalqe:r.uit l.nfl

HaHopa3MepHbrx noporxKon y-Al2O3 u AIOOH.sBr.rerc.{ aKryaJlbHofi saAa.Iefi, xax

Anfl npoMbrr[neHHocru, TaK v ilrrfl $yH4avresramsofi HayKIa. Ha ocHoBe

pe3ynbTaToB, nonyqeHHbrx npr4 HccneAoBaHvrr4 TepMoAI4HaM]1IKu Qasonrrx
npenparqenufi HaHopa3MepHbrx rracrr4rl, Moxer 6urr pa:pa6oraHa MoAeJIb,

rro3BoJrf,rorrlaf nonytraTb HaHopa3MepHbre rracTI{IIbI c 3aAaHHbIMr.I cBoI4cTBaMI4.



llpe4noxennrrfi E,.A.CeueHoBbIM HosHfi MeroA [onyqeHI'lf,

HaHopa3MepHoro roporxKa y-Al2O3 c 3aAaHHrtnaz ceoficrBaMH (pasnrep qacrull B

ruarra3oHe l0-40 HM, HLr3Kar rerrJronpoBoAHocrb, Hrr3Ka{ HacbrrrHar rrJrorHocrb,

BbrcoKar nnor{aAb y4enrHofi roBepxHoerLr vr [opncrocru), roroplrfi nroxer 6urr
r{crroJrb3oBaH Anf, co3,{aHr{fl TenJrol,r3oJrrrpyrou{ux crpor{TeJrbHbrx nauerefi, HoBbrx

orHeylopHbrx Marepr{aJroB, TeuJro Lr orHe3alrlnurofi oAe)KAbI, AJIf, TennoH3oJrruLIH

rpy6onpoBoAoB, B KarrecrBe [peKypcopa Anfl roryqeHr4r HaHopa3MepHbIX

noporuKos AIOOH (6eurzra) z o-Al2O3 Iro3BoJlfler roBopl{rb o IlpeAcraBleusofi
pa6ore KaK o6 arryartrnofi u unrepecHofi He roJrbKo c rorrKrr 3peHrlq

$yn4anreHTiurbHbrx r{ccneAoBantuit, Ho kr c rorIKI4 3peHufl [paKTl4rlecKoro

npr{MeHeHnt.

LlccreAosaleilr,e KI4HCTHKI4 rpeBparqeH.vrfl cLr HTe3r,rpoBaHHofo

HaHopa3MepHoro y - A12O: -+ AIOOH upz rl4Aporepualruofi o6pa6orr<e npl4

reMrreparypax 150oC, I70"C u 200oC r.r repMoAr4HaMHKLr Sa:onrrx npenpauleHrafi

rpu rrepexoAe HaHopa3MepHoro rroporxKa A1OOH (6evrura) B HaHopasuepHrtfi

roporxoK y-A12O3 Ha pa3Hbrx sTalax rlrAporepuaDnofi o6pa6orxu ucxoAHofo

rrpeKypcopa, rro3BoJrrlJro co3.qarb Srasuro-xnMl,IqecKlle ocHoBbI rlpoqeccoB

[onyqeHLrq HaHopa3MepHbrx [oporxKoB v cQopuynupoBarb Ha HX ocHoBe

M exaH ra3 M, rro3B oJr{ro qu fi orlrc arb S a^:onue lpeBp alq elrtufl. rIpI,I rllAporepu amHofr

o6pa6orrce HaHopa3MepHbrx Lr MurKpoHHbrx [oporuKoB oKclr.qoB H rr4ApoKcuAa

arroMr,rHr4q (rr,r4papruumra). lloerouy aKryEulbHocrb 14 Bocrpe6oBaHHocrb

pe3ynbraroB paSoru E.A.CevreHoBa, HarpaBnenuofi Ha pa:pa6orr<y Su:uxo-
XI4MI4I{ECKI{X OCHOB IOIYIICHI4q HAHOPA3MEPHbIX NOPOIXKOB OKCHAOB 14

rr4ApoKcr{Aa aJrroMuHra.a (6 evr ur a), He BbI3bIBaer c oMHesIa fi .

Pa6ora flBrrflercfl. KoMrrJreKcHbrM r{ccJreAoBaHr{eM, 6asnpyrorqvMcfl, Ha

Teopervr{ecKoM aHalrkr3e nnTeparypHblx I4cror{HI{KoB, 6onruroir,t KoJII{qecrBe

gKc[epr{MeHTaJrbHbrx pe3yJrbraroB, o6re4nnenrae Koropblx no3BoJII4JIo

E.A.CerraeHoBy cQopuynl4poBarb MexaHI43M, orl4crrearcuufi Sa:onue
[peBpaqenvrfl. npkr rr4Aporepualssofi o6pa6orre HaHopa3MepHbIX I4 MHKpoHHbIX

rop oruKo B oKcLr Ao B Id rlaAp oKcHAa annMIaHI4x (rla4paprnmlura).

llpu BbrrroJrHeHur4 .{r{ccepraqraonnofi pa6orrr CeMenosHNd E,.A. 6rrn

rzcuoJrb3oBaH KoMrrJreKc BauMoAonoJrHflrorql4x coBpeMeHHbIX MeroAoB Suerar<o-

XI,IMI4IIECKO|O AHAJII43A, TIO3BONLIBIIIUX NOIYqI,ITb AOCTOBCPHbIE CBEACHUq O6

3HeprI,Iu aKTIaBaIII{n ilpeBpalr{eHl{t y * Al2O: -+ AIOOH npu rl{Aporepualluoft

oSpa6ome npra reMrleparypax 150oC,I70"C u200"C panuoft 84 r<[x/naolr; o6

eHraJrbnr4ra AH r4crapeHrr.rr BoAbr B Aualra3oHe reMrleparyp 60-120"C ur cruecu Sa:
y-Al2O3lAIOOH, Koropaq B 3aBr,rcraMocru or BpeMeHH rllAporepiraalruoft

o6pa6omu y - Al2O3 cocraBJlqer 8 rc.{N/vronr H2O, 16 xflN/rraonr H2O, 22

r<[N/l,ronr H2O: o6 euranbnvrvr AH npenpalrleHuf, AIOOH --+ y-Al2O3, Korop€If,
a



AHCCepTar{LroHHOr4

HAXOX.{EHI4.'I B

pa6orbr,

rpLrpoAe

cocraBJr.rrer 3,8; 6,2;9,4;10,6;I1,7;14,5 u 19,4 x[N/uolr AIOOH Ha pa3Hbrx

3rarrax rr4Aporeprraalru ofi o6pa6orxu y-Al2 03 .

flacceprallnoHHa.t pa6ora Ceuenona E.A. npeAcraBJrf,er co6ofi
3aBeplrreHHoe HayqHoe r4ccneAoBaHvre) H3Jro)KeHHoe Ha I94 crpaHr4rlax
MaIIrzHofIIdcHoro reKcra u BKrroqaroulee 24 ra6lzqrr, Il2 purcyHKoB v 157
HaI4MeHoBasuir III4TlIpyeMofi nnreparypbr. Pa6ora cocror4T r{3 BBeAeHut, olzopa
nl,Ireparypu (ruana I), sKcnepuMeHraJlbHoilr qacrv (rnana 2), pezytbraroB n ux
o6cyx4enux (rnava 3), nuno4oB r{ cIrprcKa r4crroJrb3oBanHhrx r4crorrHr,rKoB.

Bo BBeAeHI{H o6ocsonana aKTy€rirbHocrb Ar{ccepraquonuofi pa6orrr,
cQopuynzpoBaHa Ilenb u nocraBJleHbr 3a1a'rrtr, rroKa3aHa Hay.t:uafl, HoBr43Ha,

[peAcraBJIeHbI rIoJIo]KeHLI.s, BbIHOCr4Mhre Ha 3arrlr{Ty r4 [paKTr4qecKaf, 3HarrHMocrb
pa6omr.

B o6sope Jrlrreparypbl rpeAcraBJreH aHarrr43 uayunofi nlrreparypbr no reMe

BKrroqalou\uir B ce6s, oco6euuocru crpoeHr,rs,

v @aronrre repexoAbr rrpr4 repruuvecrofi u
rl4Aporepualrnofi o6pa6orr<e rI{ApoKcI4AoB Lr oKcrrAoB aJftovrvrHvrfl, MeroAbr

HaHopa3MepHbrx [oporrrKoB oKcr'rAoB €urIC)MHHLTfl U fLrApOKCrZAa

(6enrura). oco6oe BHr4MaHrzre Ceuenoe E.A. yAenHJr paccMorpeHr{ro

Kpyra I4ccJIeAoBauuit, nocBslrleHHbrx onpeAeneHr4ro oHT€urbrrr4r4

BOAbr 2r3 Mr{KpOCyCUeHSrAft (naHOsnrora4on) HaHopa3MepHbrx

a raKxe r{ccJreAoBaHr,rrc TepMoAr{HaMHKr{ Lr Kr4Herr{Kr{ [peBparqeHufr
fr4ApoKcr{AoB aJrroMr{HHr. coruacno Jr}rreparypHbrM AaHHbrM, Arrfl

rr4ApoKcr4AoB aJrroMlrHvrs. xapaKTepHo H€rlHqr4e Ha KpHBbrx ATA u Tf
xoporuo BbIpDKeHHoro gHAorepMr{qecKoro s$Sercra ucnapeHr.r{ [oBepxnocruofi
Borbr. Polr rroBepxHocruofi BoAbr B npoqecce npenpaqeHzfi
oKcr{Ablerr,rApoKctrAbl €urroMl{Hr{s, flnilflcrefl. He euacueHHoft, r{To o[pe.qeJrrer
aKTy€ulbHocrb IIpoBoAI4MbIX B pa6ore uccJreAoBarruit uo repMoAlrHaMHKe u
KI{HerI{Ke. B lureparypHoM o6sope raKxe paccMorpeurr o6lacru [pr4MeHeHr,rfl

HaHOpZt3MepHbIX IOpOIITKOB OKCTIAOB UrJrrOMr4Hr{fl U fr4ApOKCr{Aa aJrroMr4Hr4t

(6euura).

Bropaa rJraBa BKJIIoqaer Aer€urbHoe orrHcaHr{e pa3pa6orasurrx MeroAoB

cuHre3a HaHopa3MepHbrx roporxKon y-Al2O:, AIOOH (6euzra), u-Al2O3. ,{ano
orrlcaHHe 3KcnepI4MeHT€uIbHoro o6opygona]F.prfl,, v MeToAoB r,rccneAoBaHvrfl.

cI{HTe3I4pOBaHHbIX HaHOpa3MepHhrX IOpOTXKOB OKCT4AOB U OKCr{n4ApOKCr4Aa

€LTIIoMI{Hrra (y-Al2O3, a,-A12O3 ra AIOOH (6enrura)).

B rperrefi r.nase npr{BeAeH uo4po6urrit auaswtz rroryrreHHbrx B pa6ore

nolyqeHr4t

€UIIOMI4HI4{

rxrrpoKofo

ucnapeHus.

noporrrKoB,

OKCHAOB U

OKCI{AOB 14

pe3ynbTaToB.



B nepnonr pa3AeJre npeAcraBJleHbr Qu:rar<o-xr.rMr4qecKr4e ocHoBbr aLrHTe3a u
xapaKrepuarkrKa cI4HTe3I4poBaHHoro HaHop€BMepHoro noporrrKa y-Al2O3 ro
pa:pa6o:raHHoMy MeroAy"

Bo BTopoM pa3AeJre npeAcraBJreHbr pe3ynbrarbr Sraaraxo-xrrMr4rrecKr{x
I4ccne.qoBauuir [poqecca o6pasonaHux HaHopa3MepHoro noporrrKa 6euura
(AIOOH) ilpu rr44porepManbuofi o6pa6orre HaHopa3MepHoro noporxKa y-Al2O3
npu200"C,I70"C, 150oC n 1,5 Macc. Yopacrvope HCl.

B rperreM pa3AeJre rlpeAcraBJreHbr pe3ynbTarbr r4ccneAoBaHr4-rr Kr4Herr4KH
o6pasoraHl4.a HaHopa3MepHoro nopoura 6eruura (AIOOH) npz rr4nporepualruofr
o6pa6orr<e HaHopa3MepHofo noporrrKa y-A12O3 n 1,5 Macc. Yo pacrnope HCI npu
rpex reMneparypax - 150oC, I70"C u200"C.

B rrerBeproM pa3AeJre npeAcraBJreHbr pe3ynbrarbr r4ccneAoB aHr4fr

3aBuIcHMocrI4 I43MeHeHI{.[ 3HTaJrbrrr4r4 LrcfiapeHvfl BoAbr, TeMrreparypbr 14 AH
npeBpaqeHplf, 2AIOOH --+ y-Al2O:*HzO, nonyrreHHoro npz rgAporeprualruofi
o6pa6orre HaHopa3MepHoro noporuKa y-Al2O3 e 1,5 Macc. yo pacrnope HCI upn
150"C B reqeHr{e pa3Horo BpeMeHr.r.

B nsrou pa3AeJre [peAcraBneH npeAJro]KeHHbrfi 4r,rccepraHToM MexaHH3M

Qa:onux npeBpaulerruit ilpv rl4Aporepuamuofi o6pa6orre HaHop€BMepHbrx v
MI{KpOHHbIX Ilopoluron y-Al2O3 ]I TpI{rLIApoKcI4Aa aJlroMvrHzrfl (rra4paprrannrara) n
6eurar (AIOOH) vr BbIsBreHa ponb BoAbr c Hr,r3Kr{M 3HaqeHr,reM rerrJrorbr
vcilapeuvr.a B npoqecce rl{AporepM€rJrbHofi o6pa6orrrz HaHopa3MepHoro rroporxKa
y-Al2O3.

B ruecroM pa3AeJre rlpeAcraBJleHbr pe3yJrbrarbr r4ccJreA oBaHvrs. npoqecca
o6pasonaHl{{ HaHop€BMepHofo rropollIr<a o-Al2o3 r}reM repMurrecxofi o6pa6omu
Ha Bo3Ayxe rpI,I reMrleparypax Ao 1150"C HaHorroporuxa y-Al2O3 14 6eru.ura,
cl4Hre3l4poBaHHoro npl4 rI4ApoTepMaJIbHofi o6pa6orxe HaHonopouma y-Al2O3 n
1,5 nacc. Yo pacrnope HCI npu 150"C.

B ceAbMoM pa3AeJre npeAcraBileHbr pe3ynbrarbr r4ccneAoB aH4fl, rro
pa^:pa6orxe cuoco6a ilonyqeHllfl KepaM[qecKoro KoMrraKTa Anr Bbrp arJ\krBaH1rfl

refirocan0"pu.
Ha ocHoBaHrrr{ noryqeHHbrx B Ar{ccepraquouuofi pa6ore pe3ynbraroB

aBropoM c$opuynupoBaHbr BbrBoAbr.

B crucKe Jrr{Teparypbl npeAcraBJreHbr 6r,r6nr,rorpa$zuecrHe AaHHbre
ocHoBHbIX Hayr{HbIX I{croqHlzKon uH$opMarJr4tr, Koropbre 6tutu r4crroJrb3oBaHbr B

nl'ITeparypHoN,t oOsope u IIpu aHaJII{3e [oryrreHHhrx aBTopoM sKcrrepraMeHT€urbHbrx

AAHHbIX.

K qr4cny uau6o.nee

E.A.CevreHoBbrM, MoxrHo orHecrrr:
3HarlllMbrx pe3yJlbTaTOB, nOIyrIeHHbIX



o Pa3pa6oma $usuxo-xr,rMurrecKvx ocHoB cIIocooa IIoJIyrleHut
HaHopa3MepHbIX noporuKoB oKcI4AoB r4 rrrApoKcrrAa €urrcMlrur{x (6euzra), u
orII4caHHe MexaHI,I3Ma, Ilo3BoJrrrBrrrero oxapaKTepr43oBarb r,rx Sasonrre
[peBparqeHr4fl npr4 rlrAporepManbuofi o6pa6orxe. llorasaHo, rrro npoqecc
flB[rfler afl rnep4oSasnuu (ronoxuMuqecruvr). IrI4euruSLrrIHpoBaH br aragtr4v

upoqecca. Brr.flnreHa ponb BoAbr c Hrr3Kr{M 3HarreHr4eM TerrJrorbr LrcnapeHvrfl

Ha HaqzuIbHbIX srarlax rl4Aporepiraamsofi o6pa6orxr4 r,rcxoAHoro rrpeKypcopa.
flora:ano, rrro 3HarIeHI,If, gHT€uIbtIIrLI r4cnapetkrfl BoAbI, olpeAeJIeHHbIe

MeroAoM ACK B Ar.rara3oHe reMneparyp 60-r20"C n3 cMecr4 $a: y-
AI2O3/AIOOH 3Har{LITeJIbHo Hl{xte ra6ru.rHoro 3HarreHr4f, TerrJrorbr

acrapeHr{r BoAbr r4 paBHbr 8 r[N/vrom H2O (y-Al2O3, o6pa6orasuufi n 1,5

Macc. Yo pawyope HCI upu l50oc, 18.r.); 16 rflN/rraonr H2o (y-Al2o3,
o6pa6orannrrfi B 1,5 Macc. % pacrBope HCI ilppr 150oC, r:12 .r.); 22
IclN/iraonr H2O (y-Al2O3, o6pa6oraHnufi n 1,5 uacc. Yo pacrnope HCI upz
150oC, t:16.r.).
Brrsnrtena 3aBr4cr.rMocrb MexAy coBeprrreHcrBoM crpyKTypbr, pa3MepoM
r{acrl{q cI{HTe3I4poBaHHoro 6euura (AIOOH) vr 3HarreHr4eM TerrJroBoro

s0Sexra Aerr4ApararJvru HaHop€BMepHoro noporxKa 6evura 2AlooH*y-
AI2O3+H2O. llor<a:aHo, qro Ha HaquulbHbrx oranax (4-96 v.) o6pa6orKr4 y-
Al2O3, npr4 ],irurvrqur/- cMecl{ $as y-A12O3/AIOOH, 3Har{eHr4e AH2ale6s-y-

At2o3+H2o HIzIxte ra6rr{Horo 3HarreHvrfl, vr cocraBJrrer 3,8; 6,2; 9,4; 10,6;11,7;
14,5 u 19,4 rc[x/uom AIOOH.

o Pa:pa6orau noerrfi MeroA noryqeHu{ HaHopa3MepHbrx rroporuKon y-Al2O3 c
3aAaHHbrMZ CSOfiCrBaMr4 (paSrraep qacrr.,rq B Alrala3oHe 10-40 HM, Hr43Kat

TennoupoBoAHocTb' Hu3Kafl HaCbIIIHat TIJIOTHOCTb, BbICOKat nJIOIqa.qb

y,4enrnofi noBepxHocrl4 Lt nopucrocm), roroprrfi Moxer r4Merb KaK

caMocTof,TeJlbHoe IIpI4MeHeHI4e B IIpOMbIrUneHHOCTrr, TaK VI flBIrflTbCfl

rlpeKypcopoM An.s roryr{eHutr HaHopa3MepHbrx roporuKos A1OOH (6evrura)

u a-Al2O3.

ConorynHocrb ilonyqeHHblx CeueHonuna EsreHzela Arexceesr4rreM
pe3ynbraroB rlo3BoJl.ter yrBepx{Aarb, trro rrpeAcraBJreHHafl Ha cor4cK aHr4e yueuofi
creIIeHI4 Kau4vrl.ura xI4MIrqecKI4x HayK .qr{cceprarlnr <Pa:pa6orxa Susuxo-
XI4MZTIeCKUX OCHOB IIOnyqeHn.'I HaHOpa3MepHbIX IOpOIUKOB OKCT4AOB Lr

rHApoKcuAa aJrroMluHufl (6euzra)> .fiBr.f,erc.fl 3aKoHqeHHbrM zccJreAoBaHr4eM,

uoJrHocrbro coorBercrByer n.9-14 <<lloloxeHr{f, o nops.{Ke IlpucyxAe$prfl, yrreHbrx

crenesefi>> yrBeplxAeHHofo tlocraHoBJreHr{eM llpanurelrcrna Poccuficxofi
(De4epaqun or 24 cenrr6px 2013 r. J\b842 (c ra3MeHeHraf,Mu na 2016 r.) v
coorBercrByer [acnopry cneqnaJrbHocrLr 02.00.04 Sz:uuecrar xr4vtkrfl. B

rryHKTax: 
5



2. excnepLIMeHT€ulbHoe olpeAeneHr4e repMoArrHaMr4rrecKlrx cnoficrB BerrlecrB,
pacrrer repMoAkrHaMLIqecKLIx Syuxqzfi lpocrux r4 cJroxrHbrx cr{creM, B ToM rrr4cJre

Ha ocHoBe MeroAoB crarr{cru.recxofi TepMo.qHHaMvrKL\ rr3yrreHr4e repMoAHHaMr4KH

Saeonux upeBparqesuit u Sasonux repexoAoB;

7. nraxpoKnHerl4Ka, MexaHI{3MbI cJro}KHbrx xr{Mr{qecKnx rrpoqeccon, Susuxo-
xH Mr4rr e c K af, rr{.qp oA Lr H aM H Ka, p acTB Op e H Lre r{ Kp r4 cT€ur nld3 ar\vfl ;

1 1 . Susnxo-xl{MurrecKl{e ocHoBbr npoueccoB xr{Mr4qecrofi TexHoJrorr4r4.

O6uas orIeHKa pa6oru.
[uccepralll4oHHat pa6ora E.A.CevreHoBa .rrBJr.rrerctr 3aKoHqeHHbrM

?IccneAoBaHI,IeM, HanpaBneHHbrM Ha perxeHr4e BaxHoft w arcryatrHofi 3aAaqr{, KaK

n Syu4avreHTaJIbHoM, TaK I'I B rrpaKTr,rqecKoM rrJraHe - Ha paspa6orry Snsr,rxo-
XLIMI4IIeCKI4X OCHOB IIOJITIeHH' HaHopa3MepHbrx rroporuKoB oKcrrAoB 14

rlr.{poKcr4Aa alrroMtruur (6eu ura).
Pa6ora BbIrIonHeHa Ha BbIcoKoM HayrrHoM ypoBHe, c ucrroJrb3oBaHr4eM

coBpeMeHHbIX MeroAoB Qnsuro-xHMrlr{ecKr4x trccneAoBauufi. HonusHa u
OpI{rlIHaJILHocTb [OnyqeHHbIX pe3ynbTaToB He BbI3bIBaeT COruUeHufi U

rloArBep)KAaercf, AoKnaAaMu E.A.CeMeHoBa Ha poccuficr<lzx r4 MeXAyHapoAHbrx

ron S ep erulr4;rx, ny6nuraq krflvtvr B BeAyrrlr4 x HayqHbrx xyp HaJrax.

BrtsoArr noJlHocrbro coorBercrByror nonyrreHHbrM B pa6ore pe3yJrbraraM.

K 4IaccepralluoHHofi pa6ore E.A.CeueHoBa r,rMerorcs cJreAyroqr4e Bonpocbr
V 3AMEqA}JKTfl:

1.[ucceparaHToM He rrpeAcraBJreHo LrHTeprperarJvru noryrreHHofo 3HarreHr4t

sHeprrll4 aKrI4BaIII4rI paBHoro 84 x[x/uonr. A rarxe orcyrcrByer o6rrcHeH?re,

lorleMy nonyrreHHoe 3HaqeHI4e SHepfr4U AKTLTBAT\VU l.ns, HaHopa3MepHbrx qacTr,rq

qI4CJIeHHO COIOCTaBI{MO CO 3HarIeHI4eM SHeprr4r{ aKTT4BaIII{U Anfl. Mr{KpOHHbrX

qacruq?

2.flpe4craereHHrrfi B Ar{cceprarJvrkr nLrreparypnufi o6sop

o6uupuurvr v BKJlroqaer pa3AeJlbr, He lrMeIoIrIHe npflMofo
SKCnepr4MeHT€UIbHOr4 pa6ore, Harrpr4Mep (MCTOAbI

MoHoKpr4crzurJroB lefi rocanQ"par.

flBJIflETCf, OIICHb

OTHOII]EHI4f, K

BbIpauu,IBaHufl,

3.[zccepraHT rIocJIe pacr{era 3HarreHr{r gHeprr4u aKTr{Barlr4r.r He BBoAr4T

IroHsrI4.{ rropf,AoK peaKr{Lrr{, c qeM sro cnqsaHdl.

Cne4yer orMerllTb, trro yKa3aHHbre 3aMerlaHr,I.rr He cHrlxaror o6ulero
xopolxero BrIer{arJIeHI{fl or pa6orrr. [r,rcceprarlr4.rr xopouo crpyKTypHpoBaHa,

o$opvrnena kr raMeer srrcoxufi uayvnrrfi ypoBeHb u3JroxeHr.rt

AnropeSepar B norsofi Mepe orpoKaer coAepxaHne rr4cceprarJvrr4.

llpranegeuHhle B 3aKrroqeHue pa6orbr BbrBoAbr o6ocuosaHbr 14 Qopunpyrorcr r,r3

fpaMoTHo

MATepr4ana.

flonyrreHHbrx pe3ynbTaToB.



flpe4craenenHrrfi B pa6ore Marepnan AocrarorrHo [oJrHo orpaxeH B

uy6luraql4tx aBropa v rpomen alpo6aqraro Ha Me)KAyHapoAHbrx r{ poccuficrcux
rcou$epeurlr{-sx.

Taruu o6pa^:otr,t, no ceoefi aKTy€LnbHocrrz, uayvuofi HoBr43He, [paKTr4qecxofi
3HarII4MocrkI Anccepral{I4oHHa.rr pa6ora CeMenosa Enrenus ArerceeBlr.ra
noJlHocrbro coorBercrByer BceM rpe6onanuxxq n.9-14 <llonolKeHr4f, o noprAKe
npHcy)KAeuufl yrIeHbIX crenegefi>> yrBepxrAeHHoro rocraHoBJreHr4eM
flpanurerbcrBa Poccuficrofi @e4epaquu or 24 ceHrx6px 2013 r. J\b842 c
r43MeHeHr4flMr{ or 2l arpeJr{ 2016 r. J\b335, a ee aBrop 3acnyxlrBaer
npllcpKAeHkrfl, yveuofi creueHH KaHALI.qara xr.rMuqecKLrx HayK rro crequaJrbHocrrr
02.00 .0 4 -$H:zuecr as. xuv'vrfl .

Anrop or3blBa Aaer cBoe corJlacvre Ha BKrroqeHl{e cBor4x rrepcoHanbHbrx

AaHHrIX B AoKyMeHTbI, cB{3aHHbIe c pa6orofi At4cceprarlr4oHHofo conera !
002.02r.02.

O$uqvr anrnrrfi olrroHeHr ,:;
AOKTOp XkrMUr{eCKr{X HayK rIO Clequ€LrrbHocTH

02 .0 0 .0 4 -Sus uue c x afl, xvrMr4fl.

rpoQeccop r<aSe4pu Susuvecr<ofi
KonJror4AH oir xul.ruu @f AOy B O <Poc cuircxuir
yHr4Bepcr4rer Apyx6u Hapo4on (PY[H)>
17198 r. Mocrsa,, yn.Murcnyxo-Maxlar, 4.6
e-mail : vi cyag(Dnl aj l.r:ur

TeneSou : 8(9 5)a34-5 3 -00

floAuracr -flro4oncroro B.!. 3aBeprru

V.reHrrfi ceKperapb yqeHoro

-f,ro.qoscrzfi
Bnrrop ,{vrurpzenuv

/rt/, cf /"A lE,

cKoro yHr4Bepcurera Apyxobr HapoAoB

B.M.Can.rraHA.Sra:.-rraar.n., npo$eccop






