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H a aBrop e S ep ar Apr c cepr arJkrkr flonsro n ofi TamtHbI P onr an osHrr

dloseAeHr.re ypanoBbx oKcLtAHbD( (ropflqux)) qacrrIll B peamHbtx o6beKTax I,I MoAeJIbHbx

cpeAax), [peAcraBJreHHoftna corrcKaHlre yqeuofi creuenrl KaHALIIaTa xI,IMLIrIecKI,Ix HayK rro

crequattbHocrll | .4 .13 ParuaoxlIMLIfl (xnrvru.IecKl{e Hayru)

Kaqecrso cpeAbr o6urattus. qeroBeKa B 3HarrrrremHofi cre[eHn o6ycnouleHo
3arpjfl3He$vfr\rkr anr,roc(fepHofo Bo3Ayxa. llpn groM B rrplr3eusofi arnrocQepe npucyrcrByror
Mr.rKpoqacrurlbr KaK rrpnpoAHoro, TaK rr rexHofeHHofo rrpoIacxo)KAeHufl pa3ILIrIHOfO COCTasa. B
qacrHocrlr, B Heft uoryr HaxoAl{Tbctr paAI,IoaKTrIBHbre (ropftlrle)) MI,IKpoqacrLIqbI, ocHoBHbIMtI

r{croqHr.rKaMlr rrocryfinenns. Koropbrx B oKpf]Kurroqyro cpeAy tBr.slorcs: Ilrrarnafl pa6ora
lpeAlrpr,rsrufi qAepHoro rorrJrrlBHoro rlrlKna kr aBaprz:zI Ha Hlrx, .aAepHble I{cnblTaHvrfl, a raKxte

MrKpoqacrr.rrlbr o6eAnenHoro ypaHa, rrpu ero prcrroJlb3oBaHrIr B cocraBe 6oeupufiacoB.

ArryansHocrb paccMarprasaerdofi Alrcceprarluouuofi pa6orrt florqxosofi TarrsHrr
Pouanonnrr o6ycloureHa reM, rrro (ropflrrrre) qacrrlubl (arnouepalluu paAr{oHyKJIrrAoB,

co3Autrourre HepaBHoMepHoe pacrpeAeneHlre aKTuBHocrLr, fipeBbllrraroruefi SoHonue sHa.reuur)
Moryr rrpeAcraBJrffTb oco6yro olacHocrb Anr qenoBeKa. flocrorrbKy MI4KporIacrrIIIbI I{MeIor, B ToM
qr.rcJre, u pecrupa6enrHufi pasrr,rep (0,5 MKM - 5 uxrra), To oHr{ Moryr sogAeficrBoBarb Ha opraHpl3M
rreJroBeKa [3Hyrpr,r, B pe3yJrbrare rrolaAaHufl.B r€rxne, Tpaxe[ n 6ponxu, a raK]Ke B xenyAoqHo-
KnluerlHuft rparr. I4x nosgeftcrBl,re Mo]Ker uMerb He roJrbKo MexaHuqecKylo u xltMl,ItlecKyro
rpprpoAy, Ho Moxer nplrBoAprrb rr K BHylpeHHeMy o6nyuenuro 9rr,rx v 4pytux opraHon LI traHefi
qeIoBeKa.

,{eranrHoe rr3freHlre rroBeAeHr,rf, <<ropsqux) qacrlrrl [o3BoJrrer rronfrurr un$opMarl[ro
o6 prx BrrwfllgtnLr Ha 3AopoBbe qeroBeKa npv Lrx BAbrxauurn un[ [porJrarbrBanrIla, a raK]Ke o
rroBeAeHwr pL3n}rrrHbrx paAuonyKJ[rAoB, coAepxarqrrxcfl B (rop,Irrplx) qacTI{IIax, B ycnoBllsx
oKpylrarouefi cpeAbr vr, cneAoBareJrbHo, orleHr{Tb AoJrrocpo.rHrrfi plrcK Anfl rlepcouarla,
pa6orarorrlero B 3oHax paALroaKTIaBHoro 3arprcHeHvs,.

IrlccneAoBannfl., rrpoBeAeHHbre c cLrHTe3I,IpoBaHHbrMrr rIacrLrrIaMI4 oKcI,IAa WaHa B

r,rMr.rraropax )Kr,rAxocreft opraHrr3Ma treJroBeKa rr oKpylraroqefi cpeAbr, cocraBntlor ocHoBy Anfl
rr3rreHlrr rroBeAeHrrr peilJrbHbrx ypaHcoAep)Karqux (foprrrrrx)) qacTLIq IIpu KoHTaKTe c

)Kr,rAKocrflMr{ opraHr{3Ma qenoBeKa vr [pnpoAHbrMrr BoAaMr{. Pesymrarrr lrccneAosanuir
rpanc(popMauuu ypauoBbrx oKcrrAHbrx Mr,rKporracrr{rl c p€BJrr4rrHbrMrr creneHqMpr oKLIcJIeHrIs

ypaHa rrprr B3auruoAeficrBr4lr c )Klr.uKocrsMrr qenoBeKa Moryr 6rrrs [crroJrb3oBaubl Anfl oIIeHKpI

Aogosoft Harpy3Kkrr^a rdxue Lr ocrarrbHbre BHyrpeHur,re opraHbr rrenoBeKa.

Or4emuo crolrr orMerlrrb ro, rrro aBTop pa6omr yAenr{n oco6oe BHI,IMaHI,Io
plc[oJlb3oBaHrrlo KoMrrJreKca Hep€|3pym€lror{prx MeToAoB aHalrlr3a MuKporracTrru, B ToM qLIcIe:

MeroAa quQpon oir, payuorpa$uu Ans Hepa3pyruarcqero orpeAeneHlrfl tbop* HaxoxAeHrfl
paAlroHyKJrrr.{oB Lr [praMeHeHrre [apaMerpa HPrt (aonu aKTLTBHo crn, ganacennofi B

( roprqux) qacrrruax) Anfl aHtrn fi3a pMkroaKTLrBHo 3alpf, 3HeHHbrx [orIB ;

MeroAoB crreKrpocKoruu KP, XANES, HERFD XANES, pacrposofi eneKrponnoft
MLIKpOCKOfIIIL, peHTreHOCleKTpiIIrbHOrO Mr4KpOaHAfir3A l.ns OIIpeAeneHIdfi.

3aKoHoMepHocreft noneAeHus ropsqux qacrlru B oKppKarouefi cpeAe B 3aBLrc[Mocrrr or
ycronnft ux o6pasoBaHr,rff .

BrrnoArt JIorI,IrIHo BbrreKaror r{3 pe3ynbraroB npoBeAeHHbrx r{ccneAosantrir u s norHoft
Mepe orpaxarcT ocHoBHyro cyrb AtrcceprarlrroHHofi pa6orrr.

AeropeQepar rloJrHocrbro coorBercrByer BbrrronnenHoft pa6ore, coAeplKlrr ocHoBHbre
pe3ynbrarrr pa6orbr I,r Ap.yryro Heo6xoArrMyro uH$opvraqurc. llpn 9roM, r pa6ore Bo3HkrKJrr{

HeKOTOphIe BOrrpOCbr rr 3aMerr alnlds,:

l. B punAene <<Ouronnoe coAepxaHLre pa6orm> (crp. I 1) orMerreHo Lr3MeHeHpre

rr,rop(fonorltqecKllx xapaKTeprrcrprK MuKpoqacrrirq oKcr,rAa ypaHa pa3nprrrHbx oKcr.rAHbrx

Qoprnr B pacrBopax-LlMrlraropax reroqHoft xuAro cTu Lr xr4AKocru XKT. He ssfserc.rr JrLr



yKa3aHHOe pa3nr.rqre r43MeHeHr.rr Mop(bonofl{I{ qacrLIII pa3Hbrx oKcplAHbrx Qopt"
cneAcTBpreM He ToJrbKo oTr[qaroqprxcfl xr,rMrrrlecKrIx [poqeccoB, Ho l pa3ntrl{vff,

nropQonornv ucxoAHbrx cprHTe3r,rpoBaHHbrx MoAeJILHbrx MLIKpoqacruII? LI coorBercrByer
Jrvr nrop(ponorrrf, cuHTe3rrpoBaHHbrx Mr,rKpoqacrllu uopQolorr4ur peelnbHbrx (roptqux)
MLIKporIacrLIu c o o rBercrByroqux oKctIAHbx S opr"r ?

2. B pa3Aene <O6ruaq xapaKreplrcrlrKa pa6oru>> (crp. 5) MeroA Macc-creKrpoMerpkrkr

BTopurrHbrx r{oHoB paccMarpuBaercq KaK Hepa3pyruarorrlt{ft IraeroA anaJrurca. llocronbKy B

4annofi pa6ore 
"soton""te 

orHorrreHr.rr z3sg1z38g v zt0y1zt81S uccrreAoBaJll,Icb B

MrKpoqacrrrrlax orHocrrrerrbHo KpyrrHoro p€lilMepa (6onrrunx 20 Mru), ro MeroA MoxHo

crrnTarb ycnoBHo Hepa3pyilaroq[u. OAuaro fipu uc[oJlb3oBaHrlu AaHHoro rIoAXoAa B

prccneAoBalvrvr M[Kpoqacrr,rq pecnupa6enrnofi (fparquz - repo3oJIbHbIX tIacrLIII c
pa3MepaMlr Meuee 2 rr,rxu (a uacro rr MeHee I urvr), rarofi rro4xoA yxe ne 6yler ctll,ITarbct
HepiL3pyurarOquM krlIn ycnoBHo Hep€BpyI[z[ouILtM, rocKonbKy rccneAOB€lIIEe raKHx

MlrKpoqacrrrrl Molrer 6rrrr corprlreHo c pa3pyIreHLIeM 6oluueft qacrll MrKpoqacrullbl,
rITo rroBnerrer sa co6oft I,I3MeHeHne nrop(ponorlrrrecKux xapaKTeprIcrtlK, nu6o uonnrru ee

ynlrrrroxeHpreM. I4uenno raKue MLrKporracrLrIIbI c 6oruurefi nepoxrHocrblo Moryr HaHecrI4

speA opraHrr3My rrenoBeKa, florraB B opraHu3M qepe3 AbrxaTenbHylo cLIcTeMy.

3. Als HeKoropbrx gKcrreplrMeHTaJrbHbrx AaHHbrx He rIpLIBeAeHbr rlorperlrHocrla rasuepenufi,

HarpplMep:
pa3Aen <OcHosHoe coAep)KaHrre pa6oru> (ctp. 13) Ha rpa(furax (puc. 4) He

oTJroxeHbr LrHTepB€[rrbr rrorperrrHocTrr ollpeAenelJvrfl AonLI pacTBopeHHoro ypaHa;

pa3Aen <OcHoeHoe coAep)KaHue pa6oru> (crp. 2l) s ra6ruue I He rIpLIBeAeHbI

LIHTepB€IJIbI IIOIpeIIIHOCTLT OIIpeAeneIJnfl. CTeIIeHU BbIrOpaHHfl TOTIJIIIBa, a TaKXte

orH orrreH uit A(za rAm)/A( 1 

" C r) Anr B c ex u c cneAoB aHHbrx rracrr,rq.

O4uaxo, [prrBeAeHHbIe 3aMerraHplq He yMoJrrror HayrrHyro IIeHHocrb vt KarlecrBo

rrpeAcraBrennofi pa6oru.

,.{ncceprarluoHHa;r pa6ora flouqrosoft TarrqHrr PoMaHosHrr coorBercrByer
rpe6onaHtrflM nynKra 2.L-2.5 <floloxenr4s. o rpucyxAeHl,Iil yqeHbIX creneHeft s MocKoBcKoM

rocyAapcrBeHHoM ynuBepc?rrere LrMeHLr M. B. JlouonocoBa)), [peAbffBJIseMbIM K KaHApIAaTcKHM

ArcceprarlprsM. Anrop pa6oru 3acJry)ruBaer rrpncyxAeHue yuenofi crerreHu KaHArrAara

xrrMr{qecKrrx HayK rro cflellllElJlbHocryr 1 .4.13 - paAploxvruvrs.

Orgrrs rr oAroro Bvrlru'.
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