
OT3bIB

oQlrulrarbHoro o[rIoHeHTa

Ha.u4cceprarlr4ro <<3nomoqrax $asonbrx Ar.rarpaMM cocroflHttfl, LI MaKpoorKJIuKoB

cerHeroaKTLrBHbrx rBepAbrx pacrBopoB n-KoMrIoHeHTHbIx (n:2.. . 6) cncreM Ha

ocHoBe rlupKo Har a - TVTaHara c Br{HII a u 6 eccs[IHIIoBbIx rcouuosuqnfi >>,

rrpeAcraBneHHyro x. $.-rnr. u. AHIPK)IIII{HbIM KoncrasrllHoM llerponnueu r

Azcceprarluossufi coBer IO@y80 1 .0 1 .06 s IOxHoNd Se4epalrHoM yHuBepcurere

Ha colrcKanvre uru yudnofi creuenra AoKTopa Qnsnro-naareMarurrecKux HayK rro

cnequ€LnbHocTu 1 .3 . 8 (Drasuxa roHAeHcupoBaHHoro cocTof, Hus

IlLapoxo [prrMeHreMbre Ha rrpaKTHKe B peanbHblx ceKTopax MI,tpoBbIx

gKoHoMr{K cerHerorrbe3oaKTr4BHbre cpeAbl B BI{Ae coe4uueHufi vr rBepAbrx

pacTBopoB c pa3nr4qHbrM r{r.{cJroM KoMtIoHeHTOB Ha flpoTrxeHull MHoII{X

geclrr:uter:uit ocrarorcfl nocrpe6oBaHHbrMr4 pa3Horlpo$rurHrtuu o6lacrsun

gneKTpoHuofi rexnuru. Bolee roro, r/tx ucrIoJIb3oBaHI{e ltocrof,HHo pacuupflercs,,

a Bce Bo3pacrarotur4e rpe6onanux K cnoficrnau MarepuarloB Mor[B]Ipylor

uccneAoBarelefi K rrorrcKy sc6 HoBbrx rounosnqufi v KoMnJIeKcHol{y

rrccneAoBaHuro nx SnsnuecKr{x cnofictn, ortpeAenflrolqux BaxHbIe Bo3MoxHocrrl

TexHurr e c Ko ro tlp I{MeH e H vs. T anrvrx o 6t exro g.

Han6olee [p[op]rrerHbrMtr cpeAr.r Hux sBrf,rcTcq MHoroKoMloHeHTHbIe

rnep,{rre pacrBopbr, 6a":rapyrouluecs Ha I{3BecrHofi 6IaHapnofi cncrerr,re I{TC (PZT,

Pb(Ti, Zr)O3), c yLracrueM Koropofi parpa6orano rloAaBnrrcrqee 6onblullHcrBo

lpoMbrrxneHHo BbrrrycKaeMbrx pa3Jrur{HbIMLI orellecrBeHHblMu Ia sapy6exHbIMI'I

Supuarrau gneKTpoaKTlIBHbIx MarepuzLIIoB AJUI

gJreKTpoHHKI{, HarlorexHoJlor uit, ue guquHbl [1 T. A.

rr4ApoaKycrrlKl4, CBrI-

Ho s ilocneAHee BpeMf, B cBtr3rr c (Bbrxo,{oM B cBer)> 3aKoHoAareJIbHbIx

vrlr4l\uuruB 3Kororuqecrofi HaupaBneHHocrl4 (Directive 20021951EU of the

European Parliament and of the Council of 27 January 2003 on the restriction of

the use of certain hazardous substances in electronic equipment ll Official Journal

of the European Union. L. 37 . 2003. Y . 46. P. 19-23. Directive 201ll65nU of the



European Parliament and of the Council of 8 June 20ll on the restriction of the use

of certain hazardous substances in electrical and electronic equipment ll Official

Journal of the European Union. L. 174. 2011.,V. 54. P. 88-110) arIIeHr cMecrl{rcs

B cropoHy neo6xoAnMocrr4 paspa6orrn QyHrqraoHaIIbHbIx MarepI{EuIoB, He

coAepxalql4x roKcH.{HHfi cBI4HeII.

Anmepnarurofi. erofi I{TC-cucreMe BbIcryrII{nI{ Hno6arrt ulerouHblx vt

qenorrHo3eMeJrbHbrx MeTuurJroB, B ToM rrrrcJle coAepxaque llpl{Mecu pa3II{rIHbIx

gJIEMEHTOB.

B cBfl3lr c BbrrrrecKa3aHHbrM [peAcraBJlf,eMoe AuccepralluoHHoe

lrccJreAoBa:nyre) [ocBrrrleHHoe ycraHoBneHrllo 3aKoHoMepHoctefi sBoJIIoq]rLr

Sasonux AuarpaMM cocro{Hr4f, kr MaKpoorKJIpIKoB TBepAbIx pacrBopoB n-

KoMrroHeHrHbrx (n:2...6) cracreM Ha ocHoBe IITC n 6es cBIftHIIoBbIx KoM[o3ut\uit

npra ux nerurpoBaHr{r{ ululu BBeAeHLru HoBbIx cerHeroaKTI{BHLIx KoMrroHeHT,

flBlrfl,ercfl, 6esycloBHo, aKTyaJIbHbIM.

,{uccepraUuq AHApIOu}IHa K.II. cocTollT u3 BBeAeHI4s,, nflTl{ pa3AenoB,

3aKJrrorreHufl, crr{cKa qnrzponaHnofi nrlTeparypbl I{3 420'tu ucroqHrlKoB,

rrpunoxeruwfi. A, B, B c orlrcaHuenr pa:pa6oraHHblx MarepuaJloB I{ TexHolorufi rx

I,I3roroBJreuvrs., clrrcKa ocHoBHbrx coxpaqenufi kr ycnoBHblx o6osna'renuit,

[eperrHf, ocHoBHhrx ny6nraxaqrail aBTopa, I43JIoxeHHbIx Ha 335 crpaH[Ilax,

BKrroqru 243 pucyHKa I4 77 ra6twl.

Bo eeeAeHuz o6ocnosrrBaerc, aKTyulnbHocm srr6paHnofi TeMbI pa6orrr,

cQoprraynupoBaHbr ed qelr Lt saqa'rk1 o[peAenenu o6teKTbI LIccJIeAoBaH[If, kt Llx

TBepAOTeJrbHbre cocTotHlrr, rroKzBaHbr HarIH€uI HOB[I3Ha H [paKTHqecKzl,

3HarrlrMocrb [poBeAeHHbrx uccneAoBauuit; [peAcraBJIeHbI ocHoBHbIe Ha)rqHble

IIOJIOXOHUfl , BbIHOCI{MbI0 Ha 3aII{I/tTy.

B uepsoNa pa3Aene ilpr{BeAeH aHalrtrrv.tecxufi o6sop 6n6luorpaQn'recrrx

cseAeHufi o coBpeMeHHoM cocrofHrrrr uccJleAoBasuiL n-KoMrIoHeHTHbIx

cerHeroaKTrrBHbrx o6reKroe. PaccuorpeHo pa3B[TI{e uccneAoBa:auit e AaHHofi

o6lacru; [peAcraBJreHbr ocHoBHbre MHpoBbIe Haf{HbIe KoHKypeHTbI s o6nacru

co3AaHI4q, UCCJIeAOBAHI.,'I. U npr{MeHeE[g, n-KoMIToHeHTHbIX CIACTeM Ha pa3JII{rIHbIX



ocHoBax. Ilponegen aHaJrkrz ny6.nurcaqnonHofi aKTI4BHocrH B yK€Bannofi o6nacrn c

prcrroJrb3o BaH I,IeM a*aJrururtecKl,Ix un ar6 oprra S c ival u S copus.

OTIHCbIBAIOTCfi

pa3Aen

o6rerrrr, vx

MeroAuqecrcuit,

TBepAOTeJIbHbIe

B KoropoM aBropoM uo4po6no

cocrolrHrlt w $uzlrtKo-xrrMuqecKoe

o6ocnoeange srr6opz, d raKxe MeroAbr [oJIfIeHI4-s H I{ccneAoBaHl{fl o6pasqon.

Sror pasAen oqeHb o6urupnrrfi. On 3aHI{Maer - 10 o/o or coAepxarelrHofi qacTI'I

Ar,rcceprarlrroHHoro uccneAoBatvrs. IrI ero BTIoJIHe rIoH{THo, BBUAy Iu[poKoro

accoprlrMeHTa o6semos rrccneAoB alvrl..I4x6onee 15, a c yrerou uccneAoBaHHblx

KoHrleHTpartruoHHbrx r{HTepBanoB BBoAuMbIx ivrogu$raxaropoB r4trvt HoBbIx

KoMrroHeHT TaKHx o6terros Ha rropflAoK 6oluue. Y.rurrrea.r, qro aBTopoM

u3roraBJrr4B€urocb H o6creAoea[ocb 8+10 o6pasqon KaxAoro cocraBa, MoxHo

rrpeArronatarb, qro oSteKToB plccneloBa;Hufl, 6ulo 6olee 1000.

B pa3Aene orrlrcaHbr MHoroqucJreHHble 3KclepI,IMeHTaJIbHbIe MeroAbI vr

MeroAr{Krr xapaKTepu3ar\uLr p€BnuqHblx csoficrs aHzInLI3I{pyeMbIx cPeA. 3to

peHTreHorpa$nr r{ Mr{Kpoc Korus (ouruuec Kafl. vr oneKTpoH uat); MeroALI I,I3freHI'Ls

.qoMeHHofi crpyxrypEr; Mr4KpopeHrreHocreKrpzllrnrrfi Qnyopecqenrnufi aH€IJII{3;

AU3neKTpI{qecKafl cleKTpocKorllul; u3MepeHl4s Au3neKTpuqecKl4x,

rrbe3o3JreKTpuqecKux kr 3neKTpoylpyrux [apaMerpoB, a raKxe 4eSoprvraqrloHHblx,

rronfplr3arlr4oHHbrx H peBepcEBHbrx xapaKTepI4cTLIK, TeIJIOBOTO pacllIrlpeHufl. u AP.

Tarcxe 6wtu rrpoBeAeHbr ucrrbrraHufl Ha [poqHocrb rtpu cxaruu o6pasqor;

u c cneA o B aJrucb c II e Klp bI Q oro nro rra H H e c II eH III,I Ll.

Tperufi, qerseprufi u nsrrtit pa3Aenbr - co6crseHHo gKcnepl{MeHTaJIbHbIe, a

n fIpnnoxeHLII4 A anropoM Ha ocHoBe [oJIyrreHHbIx pe3yJlbraroB np]IBeAeHbI

LIM HoBbIe cerHeToaKTI{BHbIe MaTepu€Inbl yt cuoco6u I4x

ptBnr,rrrHbrx TBepAoTeJIbHbIx cocTo.lHuflx c nocrpe6oBaHHblMu

paspa6oraHHble

IIonrleHllI,I B

cgoficrsaNdll.

Pesylrrarbr, rrpeAcraBJreHrrbre B TperbeM pzBAene, JIeHII4 B ocHoBy [epBblx

qerbrpex HayrrHbrx noroxenufi, BbrHocuMblx Ha 3aIrILITy, cBfl3aHHblx c eSQeKTaMu

nefupoBaHllls TuTaHaTa cBr{HrIa oKcLrAaMr{ [IenoqHo3eMeJIbHbIx SJIeMeHTOB, A

TaKxe c f,BJreHrdflvrvr, ilpoucxoA-flulrlMr,r n 6nHapHblx I{ rpofinux cucreMax rr€pAux



pacTBopoB ocHoB MHoroKoMloHeHTHhrx crrcTeM, o KoTopEIx roBopllTc{ B

nocneAyroqeM qeTBepToM pa3AeJre AuccepTaIII{oHHofo I4ccJIeAoBaHufl.

An4proruuna K.lI.

B 3roM (.rerseprola) pa3Aene o6cyxqarorc.r pe3ynbrarbl KoMrIJIeKcHoro

prccneAoBanvts. ctrcreM TBep,{brx pacrBopoB c qucroM KoMrronenroe n]3 (n :

4...6) pr oBoJrroqut, SuzutecKr4x csoficrs cerHeroaKTI{BHbIx cpeA,6arnpyroUuxcs,

ua 6unapHbrx u xea3ra6uHapHbrx cucreMax c [plrHrluluzlirbHo pa3nuqaloulltMl{cs

MaKpoorKJrr{KaMu rro Mepe ycnoxHeHr{, ux cocraBa uyt6u BBeAeHIlf, HoBbtx

KoM[oHeHT. flqroe u uecroe Ha] rHsre uoroxeHu.fl, cSoprraynl4poBaHHble

colrcKareJreM, - r,rror ero pa6orbr, pe3ynbrarbr roropofi orpaxeHbl a .rereEptoNd

pa3Aene Ar{cceprarluu.

B [qroM pa3Aene ArrcceprarluoHHoro rrccneAoBaHnfl rIpI{BeAeHbI HoBhIe

AaHHbre o Sueuuecrnx e$Sercrax B QynxqnoHzlrrbHbx Marepuallax,

pa:pa6oraHHbrx B KonJreKTuBe, B Koropou pa6oraer cor{cKarem. 3rra MarepI{€IJILI

pa3rurrHofi creneHla cerHeroxdcrxocrrr ocHoBaHbr Ha n-KoM[oHeHTHbIx cllcreMax

rn6pAux pacrBopoB pa3nuqHoro cocraBa u orHocf,rcf, K lpyrrraM Slanrrporblx Ir

BbrcoKoqyBcTBr4TeJrbHbrx cPeI.

B xoAe BbrrroJrHeHlu AucceprarlrroHHoro LrccneAoBanufl, Ha ocHoBe

BbrqBJreHHbrx 3aKoHoMepHocrefi [3MeHeHr4, Qnsnuecxlrx cnofictn rn€pgrx

pacrBopoB n-KoMrroHeHTHbrx cLrcreM aBTopoM paspa6oranu HoBbIe

cerHeroaKTrrBHbre Marepuanhl u cnoco6rr vx rIoJI)rreHI{f, Anfl aKTloaropoB

Jr€BepHhrx aAarrruBr{brx cprcreM, HrrcKoqacrorHbrx upn6unsrx yctpoficra,

BbrcoKoqyBcrBr{TeJrbr{brx upndunuxon ynbrpasByKoBblx xore6arrnfi,

aKycro3neKTpoHHbrx ycrpofi crB, ynbrpa3ByKoBofi 4eSercrocKo[r{H ra Ap.

Ha ocHoBe nonf{eHHbrx cne4euufi aBTopoM c$oprrayn}IpoBaHo ceAbMoe

Har{Hoe rroJroxeHrre, BbrHoc}rMoe Ha 3arrlLtTy.

B 3aKJrroirurelrnofi qacru Ar.rccepraquonuofi pa6oru aBTopoM

rrpercraBJreHbr ocHoBHbre HayrrHbre pe3ynbrarbr, cQopuynupoBaHHbre B Br,[Ae

qeTbrpHaArlaTr4 BbrBoAoB, B ToM r{LlcJre MHoro3BeHHbrx.



cerHeTolbe3o3JreKTpr,lqecKHx MaTepuztrroB c Tpe6yeMbIMI4 cBoft cTBaM[.

O HayqHofi HoBu3He

cSoprr,ryrrrpoBaHHblx Haf{HbIx

rry6nnrcaqlloHH€ul aKTI{BHocrb

rrHTeJlJreKrya-rrruofi AeflTeJlbHocru

cBr{AereJrbcrB o rocyAapcrnesnofi

AaHHbrx.

Taruu

fIJIaHe, T.K. B

ycnoeufi

o6pasorur, pa6ora .f,Brf,erct sHa.ruNdofi B HayrrHoM I{ rlpaKT}rqecKoM

uefi upuneAeHbl I{oBhIe pe3ynbTaTbl I{ccneAoeanuir B olpeAeJIeH[]I

flonyqeHrr.f TBepAbrx pacrBopoB rucoros$Serruanrrx

lrccJreAoBaauit cBuAereJlbcrByror ceMb

uoroxeuufi, BbIHocIaMbIx Ha 3aIrI[Ty,

aBTOpa n [on)rqeHHbre pe3ynbTaTbl

16 rareHroB PO Ha nso6perenur, 20

perr{crparlplll nporpaMM Anfl 3BM v 6as

He c o useHHbrMr4 AocroI,IH crBaMI,I pa6oru fl BJl.arorcfl :

lrcrroJrb3oBanue [ppr otrurcannvr 6n6nnorpaSuuecrux v rlareHTHbrx

ceeAeHufi o coBpeMeHHbrx upo6leuax Srasurcra cerHeroaKTuBablx rBepAblx

pacrBopoB c pa3nr4r{HbrM rrr4croM KoMrroHeHToB ocHoB SyHxqzoHaJIbHbIx

Marepl4euoB pa3nr4qHoro Ha3HaareHr{s analwrrprqecrofi uHTerpvpoeaHnofi

unarQopvru Scival r4 sKcneprHo rroAo6pannofi 6asrr .{aHHbIx peQeparoB r II}ITar

Scopus, oxBarbrBarori{ux 6olee rreM ceMr4Aecflruleurufi uepuoA pa3Butrufl, SToro

HanpaBneHr{, B Sraaure KoHAeHcI{poBaHHoro cocro{Hur, rITo [o3BoJIuJro

lonfrr{Tb Aocraroqno q€rroe [pecraBJreHlre o crpaHax, opraHpl3agflx, MI,IpoBbrx

KoHKypeHTax, 3aHr{Maroqr4xcs gruMlr npo6reruauu, a raKxe o KoMrIereHIIIrtf,x

IOxsoro Se4epa,rrHoto yHuBepcr4rera (HayqHo-r4ccreAoBarenbcKoro uHcruryra

Snsnru), B KoropoM BhrrroJrHf,n r{ccJreAoBaHtrfl. col{cKarenr - AnAploruuH K.fI.;

LICTIOJIb3OBaHI{e MHO| OTITICJIeHHbIX B3aI{MOAOIOJIHTIIOIII4X

MeroAuK AnarHocrrrK pa3nurlHblx Snsuuecrnx cnoficrs

xapaKTepu3yroqux Bce ypoBHE ux HepapxuqecKoro crpoeHl,t{:

anaJrvr3, uccneAoBanr4e KplacraJlnzvecrofi, 4oueHHofi, sdpeunofi

crpyKTyp, o[peAeneH]Ie ilapaMerpoB, xapaKTeppl3yroqlx pa3flnrlHble

MaKpooTKJrLrKtr (4nsrrerrpu!trecKrre, [be3oSneKTpur{ecKue, cerHeTo3JIacTVIIecKI{e,

MeTOAOB t4

o6rerror,

sreNdeHrHrrfi

4eSercruofi

MexaHr4rrecrue), irro rro3BoJruJro c$opunpoBarb o6ruupnyto gKclepuMeHT€IJIbHyto



AoKa3arenbuyro 6*y rpr4 onr,rc ankwt pa3nuilHoro poAa BbI{BJIeHHux sS{eKToB I4

sr.;lelruit B aHaJrkr3r4pyeM blx cpeAax ;

ruuporrafi accoprr4MeHr o6rexros, JrorLItIHo no4o6pannrrx c qenblo

ycraHoBnelltfl. 3aKoHoMepnocrefi 3BonrorII4I{ Qa:onrx A}IarpaMM cocroflHl,Ifl }r

MaKpoorKJrHKoB nrr6paHurrx o6rerroB rIpLI I{x JIerI{poBaHI{u rulunu BBeAeHI{I{ B

CI{CTEMbI HOBbIX CE|HETOAKTHBHbIX KOMIOHEHT;

orIeHKa Brryrfl:nvrfl. TepMoAr{Harrau.recrofi rrpeAblcropllu (ycnonr,rfi

rrplrroroBnenu-a) Ha csoficrsa o6rexroB, rrro oco6eHno B€DKHo rrpu [ccJIeAoBaHI{I,I

MHOTOKOMTTOHeHTHbIX CpeA;

- rrpoBeAeHrle HccneAoBartuit na 6oluuoM KoJlvqecrBe o6pa":qon KaxAoro

cocTaBa, [onyqeHHbrx rro orrTr4M]r3r{poBaHHbIM pexuMaM, qTo rapaHTIIpoBaJIo

AocroBepHocrb, o6ocHosaHHocm ra Ha,uExHo crr noryraeN{srx pegynrtaros ;

npaxtNrco-oprenrupoeaHHHfi xaparctep rpoBeAeHHbIx aBTopoM

[ccJreAoBanuit, HaqelenHufi Ha co3AaHue Snsnuecxrax ocHoB TexHoJIon{I{

[pvroroBJreHl{r rrepcneKTuBHllx 6asoerx cPeA HoBLIx

cerHeTorrbe3oKepaMl4qecKllx MaTepuEIIIoB;

nupa6orxa peKoMeHAa\uir ro nsl6opy Han6onee sQQexrnnnux ro

rrbe3osJreKTpuqecKr{M xapaKTepucTr{KaM clrcTeM TBepAbIx pacTBopoB Ha ocHoBe

PZT c 6eccauHrloBblMll KoMno3Llqvfrlrtu;

ycraHoBneHr4e oco6ennocreft rpoflBneHl{.fl e$Qerra QasouepexoAuofi

ycranocru rrpu qr{Krr4r{ecKrr rroBTopf,rorrlrixc, TepMoaKT}IBupoBaHHbIx $asouux

lepexoAax B cucreMe c yqacrr4eM [epoBcKraToBbrx u xonyvr6llTHoro coe,quHennfi;

- cpaBHeriue csoficrB HeKoroprrx o6rexroe, BbI[oJIHeHHbIx B pa3flurrHblx

TBepAOTeJIbHbIX COCTOfl HI4ff X.

Aerope$epar Ar{cceprarll4Ll rIoJIHocrbIo orpaxaer coAepxaHl,Ie

AuccepTaqraH.

Teu ne MeHee no paSore MoxHo cAenarb ps.4 saN,Ie.{aHufi:

- rracrb 3Kclep{4MeHTaJrbHoro MarepuaJra B pqAe cir} {aeB He Halrua cBoefo

orpaxeHr{.s B BbrBo.{ax rlo pa6ore, B rracrHocrra pe3ynbrarbl peHTreHoBcKI{x

uccneAoBauuir;



- B pa6ore He [pr4BeAe]io o6ocuoBaHue seo6xoAuMoro BpeMeH]I cI{HTe3a

TBepAbrx pacrBopon (cun're3 rrpoBo.qvrrrcs. B TerleHue or Aec{TKoB M[rryr Ao 6

vacon);

rrpu orru4calkrvr MeroAoB AvarHocrraKu csoficre He Bo Bcex cJrfrulf,x

yKa3aHbr nolperrrHocTr{ r{3MepseMbrx BeJIr{qvrH) a ecJII{ yKa3aHbI, TO UCnOJIb3yrcTCt

npra o6cyxAeHr4u pe3ynbraroB gKcneprrMeHroB. Tarc Ha crpaHnqe 40 rroK{lsaHo,

trro rrorperrrHocrb B olpeAerenvrvr [apaMerpoB gJleMenrapuofi x.refircu cocraBJlrer

0,002 - 0,004 A, a s ra6rurle 3.1 rpuBeAeHbr pe3ynbrarbl cpaBHl{reJlbHoro

anaJru3a u3MepeHuf, rrapaMerpoB gneMeHTapHofi sqefiKl{ qepe3 7 N{ecsqeB nocJle

[epBoHaqiLrrbHbrx r,r3MepeHr{fi (rasvreH eHktfl, 6rnsxta K rlorperunocrra) ;

- laelrufi pa3Mep HeKoropbrx pr4cyHKoB npLIBoAI,IT K 3arpyAHeHI{flM rrpu ux

aHaJru3e;

- He BCf, rlr.rTr{poBaHHa, nlrTepaTypa osopuJreHa ro cooTBeTcTByIouIeMy

IOCT'y;

- I4MeIOTC.I OIIeqarKr4 Vr Heror{HocTl{, B qacrHocTl4 [epenoc ra6nEII He

co[poBoxAaerc{ reKcroM <Ta6rprqa 4.4 (upo4onxenne)>>, a crpaHI,IIIa 119

3aM€BaHa IIOCTOpOHHUM TeKCTOM.

Ho s:ru 3aMer{aHlrrr Hr{ B rcoefi Mepe He cHl4xalor rleHHocr}r pa6orrr, eE

HOBI43HbI II uayqsofi :saqunaocru, r{To rroATBepxAaercs uy6nuraqvflvtkr aBTopa [o

TeMe Arrccepraqiau. 3ro 3 noaorpa$uu, 8 r.nan n sapy6exHbrx rraonorpaQurx,

r.rHAeKclrpyeMbrx B BA Scopus; 31 crarb, B pelleH3upyeMblx xypHarlax

uHAeKclrpyeMbrx B EA Web of Science v Scopus, vr3 Hux 24 - xypHanil(

KBaprunefi Ql u Q2;10 crarefi, rrHAeKcupyeMbrx B cocraBe 6asH Russian Science

Citations Index (RSCI)-4 perrroHaJmnoft Ha BeAyrqefi rvruponofi unarQopMe <Web

of Science>>; 16 rrareHroB P@ Ha

rocyAapcrseHHofi perracrparlrru rporpaMM

ICCCA, 198 cra:refi u re3r4coB AoKnaAoB B rpyAax xon$epenqufi pasnlrrrHbrx

yponnefi (nrex4yHapoAHbrx, Har-Ii4oHulnbHbrx, Bcepoccuficrux, peruoHat[rHrrx).

flo cBoeMy Haf{HoMy J/poBHro, HoBH3He, upaxrn.recxofi gHa.ruldocru

nso6perenux;

ans 3BM n

20 cBnAereJrbcrB o

6as AanHux, 5 MeroAuK

nonf{eHHbrx pe3ynbraroB Ar4cceprarlnoHHafl. pa6ora AH4prouuEna KoncraHTilHa



flerpoeuua <3eonrcqu{ Sasonrx Ar{arpaMM cocrorHklfl kr MaKpoorKJII{KoB

cerHeroaKTuBHbrx rBep,{brx pacrBopoB n-KoMrIoHeHTHbIx Qr2...6) cucreM Ha

ocHoBe rllrpKoHara - TrrTaHara cBr4HrIa u 6eccsuHltroBblx KoMrlo3nqnfi>> nolnocrLlo

coorBercrByer rpe6onantrflv., ycraHoBneHHbIM 4eficrnyroquM floloxenneu o

rpucyxAeHur{ yqeHblx creueuefi OfAOy BO 'olOxurrfi

yHuBepcurer", rrpeAbrBn.f,eMblM K Anccepralluf,M Ha coklcKanrue

Se4epanrHufi

AoKropa HayK, a ee aBrop - AnlproruuH Koncraurzn llerpoBuq - 3acnyxuBaer

upucyx.{eHws. eMy r{cKouofi y.renofi creueHu AoKTopa $rasuxo-MareMar}IqecKux

HayK rro cneura€LirbHocru 1 . 3 . 8. @rasurca KoHAeHcIapoBaHHoro cocrof,Hl{r.

01.09.2023
o6pad omKy uoux nepc oHclnbHbtx d auuutx

I4c aes B naAlacuan Au4peennu

AoKTop Sneraxo-urareMarurlec yx (cueqraarlbHocrb 01.04.07 - $uerara
KoHAeHcHpoBaHHoro cocro.flHrax), upoSeccop

foncrcuocma:
llpo$eccop na$egpbr reoperuqecrofi Susurra r4 KoMrIbK)TepHbIx rexHolorrafi

Ky6aHcxoro rocyAapcrBeHHoro yHl{Bepcl4rera

Opranu:aqur:
(Df E Oy B O <Ky6 anc rufi rocyrapctnesnufi yHLIBepcI4reD)

Tene$on: +7 (918) 132-33-79

Ilo.rronrrfi a4pec: 344040,r. KpacHoAap, yn. CranponoJlbcKan, 1,. 149

e-mail : vlisaev@rambler.ru

yuenofi crerIeHLI

IloAuucr ilpo$.Llcaer B.A gaeepsrc:

Y.{eurrfi ceKperapb coBera yH}IBepcHTera

rocyAapcrseHHrrfi yHaBepcl{Ter>>

KaH,{UAar

QnnonoruqecKux HayK,

AOTIeHT

Ten. 8 (861) 219-95-31

<Ky6aHcrnfi

. M. KacrqHoBa


