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Cnemoii naMHTH IO~:tv[Ociaiienwm nocB.sn:~aeTcSI.· •.. 

MHorne npnMeHeHHSI TOH~Hx IUieHOK TPe6)'19T . ~oH.TPO~ 
TORIUHHbi . IIO rui0~3,nH. Ha · .. P~liOTORIUHHHOCTh . Ill . HnidH . Ha 
oJiH<)po~HOCTh COCTaBa /2/. . . . . . . 

O~HHM H3 T~Hx .·. npn1~eHeHHii, .· BIDKHf>IM . c. · .To~'"Xll· :JpeHHSI 

H3Mepemrn . cp)'I:I.UaMeHTanbHhiX . KOHCTffiiT . . c:BepxnpoBO~HMOCTH, 
~~eTC~ . ~3MepeHHe. p~cpneKTO}Jel}Jm*, _Ha ._.n~.illJp~~pBaH~~IX 
Heii-fpoHax /3/ M~mmrn6ii · rriy6HHhi ripmmimoBeHHSI i4/.n·· .fomrne 

IUieHKH cnep~npono~HnKon /5-9/. CHcTeMa~ec.Kne . ·. ~rrm6KH 
onpe~em~Hirn . a6comOTHhiX , . BMWIHii <iJ}r!mi!MeHTaJihH.Oll .. ICOHCTaHThi .. 

TaK~H, . KIDc nC>H).(OHOBCKIDI: rey6H~a rrpoHHKHOBeH~ ·. /4/, .. MOryT·. 

npoHCXO~HTh n3::.3a HeH3BeCTHOH HeO~HOpO~H-OCTH . COCTaBa. ~ruif. 
HepruniOMepHoC-r:lf TORIUHHhl (Hanpm.i~p, .. BORHHC~OCTH ·ID~ 
MHKpornepOXOBaTOCTH . tl0/, . KRIUIOB~OC'fH) nneHKH . HC~neliY~¥~-fo 

' ' ~ - . ' . '• . . . : . . . . ' . .... -- . ·' - .. 

CB~pxnpOBO~HHKa . 
M,Iio)KeCTBo pa3nH1!HhiX MeTo~oB H · npll:6opon MO)KeT 6h1Th 

HCITOllb3.0BaHO }.UlSI KOflTPOnSI npocp~.. TOniUHHhl mie1Iot!Horo 

o6pa3Ua, ... H3. KOTOphiX_. Hilli6onee ·_BIDK~h~MH, Wrn Ha~ ~rurn~:C~H· 
HepinpylliaJQmHe~ O~Hfi:M, H3 ·orno~SimmccSI .~ · ~~.· ~BnSieTca' ~eTo~ 
pe3epcpopJioBCKOr~ oGpaTHOro pacc~SI~HSI :(}lOP). ·/11( ~- ·Q~H~o: .Kor~a .• 
::meprHSI o6paTHo p~cceSIHHoii qacrn~hi Mana · ~acT.on~io, • qTQ O,Ha 'ii~ · 
MO~er, BhiHTH; H3 .lllianH3HpyeM,Oll nneHKH, B~3MO~HOcTH · Me~~_n~~ ;r:'OJ> . . . . . - . - . - ~ . . . ;: . ' . 

H OipaHH'JHBaiOTCSI, . HeCMOTPSI . Ha . nOTeH~HanhHhie . npOCTOT)' 
' ~ • ' ' • • • - • - ' ' ~ . ~- .. ! ~ .... 

nepcneKTHBhl COBeprneHCTBOBaHHSI ~aHHOfO MeTO~a. , . , . • 

.. . B . ~aHHOH CTaThe .. Mhl paCCMQTPHM HeKOTOpbie . B03MO)KHOCTH 
' ' ; \ _ , : : ' ! • ; - ''f > ' ' ·' l I ' ' l • , •' , • .. • ~· ; • 

TeXHHKH .3MHCCHH peHTf.€?HOBC:~coro ·. . H.3JI)'lJ~HHSI }.UlSI O~eHKH 

a6coniOTHhiX .Benli'JHH . ,TQqHQCTH OrHOCH:TenhHOfO H3!-fep~Hllil 

npocpHnSI TORIUf1Hii."MOH03neMeHTHOii" IUieHKU Ha npmiepe. IUie~ 
HHo6HSI, ImiToii, HJ · Ha6opa. . o6pa3~0B; ncn6m.30!laiiHhix, . J.UI.SI · . 

Kann6pOBKH MeT<ma HellTpOHHOH pecpneKTOMeTPHH.f12/. . . 

IlrreHKa imo6HSI, , HaHeCeHmui Ha •·· .KpeMH1IeBYJO IIO)J)IO)KJCY 

CTaMapTHhiX .. J.U1.SI · 3JieK1pOHHOR. . .. np~MI,mmeHHOCTU. ·. p.QMep~B 
(Am:tMeTP H. T~niUIIHa. ~K~Jio,,?iJ :m1:.u 0,S.;1~~L.c~~TBeTCTBeHHO) 

~< ~ ~ ._, ., -'. ' , .... _~ ' -, {~ ,··._ '"·. 

MVi:ii!!~~· .... ~l'JT I 
II()IWX ICCJel~~~l! 
· . 6HS1llr!OTEKA 
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MeTO)J;OM 3JieKTpOHHO-JI)"'eBOrO HCITapemrn, ITO ycJIOBIDIM 

ITpHrDTOBJieHIDI HMeJia HepaBHOMepHOCTb TOJIIQHHbi THITa "KJIHHa" 

(KJIHHOBll,nHOCTh), . OITpe.n;eJUIBIDyiOCSI _HeCHMMeTpWIHOCThiO 

paCITOJimKeHIDI ITO.[UIO:JKKH H HCTOliirnKa mio6Jrn ITpH HaiTbiDeHHH 

o6pa:n.\a. 

Ilo )J;aHHbiM HeiiTpOHHOH peqmeKTOMeTpHH, TIOJI)"'eHHbiM Ha 

<}Jpah.n!HTe o6pa3ua (npSIMOyroJII>Hoii !fJopMni; p~Mep~M:. 49x28 M~2), 
. . . . ·. . ' ' .) . . . ' . 

HCITOJib30BaHHOM B HeiiTpOHHOM OITI>ITe, npH ycnmiHH "ocneiQemrn" 

HeHTpOIIaMH . Heonpe.n;e.JieHHOH ' 30Hbi . cpparM_eHTa . (ITOpSI)J;Ka . 10% 
nomioii TIJIOIQa)J;H), TOiJIQHHa B cpe.n;HeM COCTaBima 265 HM H p~Max 

KJI~a oKono30 HM /12/. HeoiTpe.n;eneHHod:b 30~ni ·B03HHKan~ ITPH · 

ynpoiQeHHH .n;ep:)l<:aTeJISI o6pa3Ua H ITpH COXpaHeHUH BbiCOKOro 

ymo'Boro pa3peiiieHIUI pe<}JJieKTOMeTIJa 3a · 'cqeT OTHOCHTeJibHO 

BbiCOKOH rn6KOCTII o6pa3Ua. C HCKpHBJieHHeM 3IDKaTOrO B .n;ep.iKaTene. 

KpoMe ·. CHH.iKeHIDI CKOpOCTH Ha6opa CTaTHCTHKH B HeiiTpOHHOM 

3KCITepHMeHTe, TIOCJie)J;Hee 06CTOSITeJibCTBO BHeCJIO HeKOTOPYIO. 

CHCTeMaTHKY B npHBO)J;HMbie HH.iKe a6COJIIOTHbie OUeHKH, KOTOpOii B 

.n;aHHoii pa6oTe MO.iKHO ITpeHe6pelin. 

. .· ··)::(Jrn· 3MHCCHH peHTreHOBCKOro H3nyq~HIDI 6nmH ITpHMeHeHbl )J;Ba 

.npH6opa: ·paCTpOBbiH 3JieKTpOHHbiH MHKpOCKOIT (P3M). MapKH JSM~ 
. 840. C pemcTpau~eii B~OpHtiHOH 3z.1HCCHH peHTreHOBC:KOro ;H~eiiiDI 
.n;eTeKTopoM qmpMnl LINK-Systems · H 3JieKTpocTaTHtieCKHii 

re:HepaTOp (3r-5) O:IDIM C peaJIH30BaHHbiM Ha HeM MeTO)J;OM 

XapaKTepHCTHlfeCKOro peHTreHOBCKOro H3Jiyq:eHIDI ITpH npOTOHHOM 

B036Y.iK)J;eHHH 113/. 
EbiDO .. ITOJI)"'eHO 11/, liTO yc.iJOBIDI 06bllJHOro HCITOJib30BaHIDI 

P3M ii 3r-5 o6eciTelfusaroT- BI>ICOKYIO. a6comOTHYIO · JIHHeiiHYIO · 

· TOlfHOCTh on!ocureJII>HbiX H3MepeHHii TOJIIQHHI>I ·TIJieHKH ITO TIJIO!Qa)J;H, · 

KOTOpaSI cooTBeTcTByeT qyncTBHTeJibHOCTH ITpHMeHeHHoii Te~H~H K 

1-3 MOHOCJIOSIM BeiQeCTBa. ' 

.,!Vur ueneii · KaJIH6ponKH HciToJil)3onaiiacn qacTI> ynowmyToro · 

<)?parMeHTa pa3MepoM ITopwa 15 MM Ha 8 MM, Ha TIJIOIQa)J;H 

KOToporo 6nmo · ITpone.n;eHo oKoJio HecKoJinKHX .n;ecmon np66 

H3MepeHIDI CIIeKTpOB ·o60H~~,P.H_§g.e_~~----·--:-- . 

~.~1{·;;~;~: ~~:.;;,~~:~::L:!; ~~· 
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Ha pHc.1 ITpHne.n;eHDI .n;na CITeKTpa peHTreHOBCKoro H3JiyqeHIDI 

H3 CepHH J:i3MepeliHDIX 060HMH. ITpH60paMH, IIOKa3biBaiOIQHe OKHO B 

HHTepnane 3Heprnii peHTreHOBCKOro H3JiyqeHIDI, B 'KOTOpOM BH)J;Hbl 

.n;na raycconoiTo.n;o6HniX ITHKa HJnyqeHIDI (nenDiii - OT KpeMHIDI B 

ITO,WIO.iKKe H ITpaBDIH - OT Im~6IDI B IIJieHKe). CTaTHCTHKa B ITHKax 

npOITOpUHOHaJibHa H o6paTIIO !'JpOITOpUHOHaJibHa TOJIIQHHe IIJiefiKH B 

TOlJKe 30H)J;IIpOBaHIDI , COOTBeTCTBeHHO , ,WISI HH06HeBOro II 

KpeMimenoro ITHKOB. ,l]jrn OT~OCHTeJII>HDIX mMepeHHii TIJIOIQarlH B 

IIHKaX OTHOpMHpOBaHDI na IIJIOIQa)J;b O)J;HOro H3 JieBbiX ITHKOB C 

BbNHTaHneM KBa3HITOCTOSIHHoii ·· <}Jononoii ITOWIO.iKKII no.n; lmKaMH. 

CTaTIICTHKa B o6oux ciTeKTpax. ITpHMepHo o.n;uHaKOBaSI. MuTerpannHaSI 

. liHTeHCHBHOCTb B ITIIKaX . corJiaCHO ITyaCCOHOBCKOH CTaTHCTHKe 

OITpe.n;eJISieT cTaTHCTHlfeCKYIO ··oum6Ky H3MepeHIDI. Ee a6cbJIIOTHaSI 

BeJIHlJHHa .. B ITepeBO)J;e Ha JIHJ~eiiHDie pa3Mepb1 TOJIIQHHDI . TIJie~KH, 
OITHpaSicn Ha neiiTpOHHI>Ie .n;rumnie. cpe.n;neii .TOJIIQHHbi· IIJieHKH;265 HM, 

ITpH OTHOCHTeJibHOH ·C,ta'ruc:riweCKOH OIIIU6Ke ITOpSI)J;Ka 1 %~ 
)J;OJI.iKHa 6niTb OKOJIO 2.6 HM • ~ ,.· O)J;HOKpa~HOM' H3MepeHHH; Jl~rKO 
ITOHSITb, qTO HeCKOJibKO )J;eC5ITKOB H3MepeiiHDIX cn'eKTpOB IT03BOJI5IIOT 

YJiiiiiiHTb TOlJHOCTb npHM~pHO B ~~b ··p.n., · :: . . . 

' TrumM oo]Ja30M, 661.5IBJieHHIDI B. Ill 'a6comOTHaSI 'TOlJHOCTb 

OTHOCUTeJibHDIX H3MepeHHH TOJIIQHHDI IIJieHKH 0.5· HM -- ITp'runmbHaSI.· 

CJieeyeT TOJibKO noiTpaBHTbC5I, ~TO oueHKa ~ P3M, IIOlJTH. B TP~ 
pa3a XY.iKe /1/, ITpOI130IIma He H3-3a npHHUHITHaJibHDIX ITpHtiHII, ·a U3-

3a. HeKOTOpbiX .n;eTaJieii ITpone.n;eHHbiX H3MepeHHM. K HUM OTHOCHTC5I, 

B · tiacTHOCTH, · HecTa6HJII>!fOCTb !fJoKycuponKn P3M B nepuo.n; 

H3MepeHnii. 

Pa3Max KJIUHa, 30 HM;. ITO neiiTpOHHI>IM .n;aHHDIM u 6a3a Me)K)J;y 

TOlJKaMH, B KOTOpbiX ITpOBO)J;HJiaCb ITpo6a peHTreHOBCKHX CIIeKTpOB, 

CJIY.iKaT )J;OITOJIHIITeJibHDIMH UCXO)J;HbiMII )J;aHHDIMH ,WISI IIpOBepKH · 

npaBHJibHOCTU KaK . OUeHKH a6COJIIOTHOH OIIIU6Kn. OTHOCHTeJibHDIX 

U3MepeHHH TOJIIQUHbl TeXHHKOH 3MUCCUU peHTfeHOBCKOro II3JiyqeHIDI, 

True II COCT05ITeJibHOCTII HeTpiiBllaJibHOH OUeHKII. pa3Maxa KJIIIHa B 

HeHTpOHHOM MeTO)J;e • 
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Pa6oTa no ycoBepmeHCTBOBrunuo o6oHX · npi16opoB :MoxeT 6:orr:o · 

npO):(OllXeHa Ha. paBH:OIX 060CHOBa.HIDIX ,1:(0 TeX . nop, IIOKa He 6y)l;eT , 

):(OCTHrnyr npe):(en nma "npe):(ena A66e" B KIDK,IJ;OM IIJ nj:m6opoB, · 

onpe):(emieM:oiii TaKXe coornomeHHeM THna . . "coornomeHHe · 

Heonpe,l:(eneHHOCTII reii3eH6epra". . . .[(a.HHDIH npe):(en Ha30BeM 

rrpe):(enOM noKanll3aiUUI <lJOToHa .. 0JHTaeM, liTO ):(a.HHOe oiipe):(eneHHe 
.. . . . ' -' 

BaXHO ,WBI . COBpeMeHH:OIX MeTO):(OB . Il3)"1eHIDI. Man:DIX KOnH'ICCTB 

BemecTBa Ha. IIOBepXHOCTH. TBep):(OI'O Tena · .. KaK B. MHKpOMHpe 

(MIIKpOCKOIIHKe), TaK II B MaKpOMHpe (KOCMOCe). 

MoxeT 6Din B:OICKa3a.HO B03paxeHHe, liTO npe):(en noKanii3aiUUI 

):(OCTIII'aeTC51 ·nerKO ·H3-3a KOHeliHOCTH BpeMeHH ·Ha6opa CTaTHCnflrn. 

0):(HaKO 3TO He TaK. IlpiipO):(a :B 3TOM OTHOmeHIIII 6ecnpe):(eJILHa, a 
Bee, liTO MDI OT Hee nonyqaeM B KalieCTBe IIH$opMaiJ;IIII ornocHTC5~ K 

"MOMeHTY . orrpe):(eneH~OCTH", Koma .. 061>eKT IICCne):(OBallm .. MOnO 
, . . . . ' . ; . - ' ~ 

CliiiTaTh Heii3MeHH:OIM (llienJ1HHI', KnaCCH'IeCKa51 HeMeUKa51 

$HnOCO<lJIDI). . , 

B 3aKniOlieHIIe . pa6onr O):(IIH Il3 . aBTopoB (JI.II.ll.). npiiHOCIIT 

II3BIIHeHIDI European· Micro~eam Analysis Society · 3a 3MepXKy 

IIH<lJOpMaiJ;IIII 0 ):(0Ka3aTen:DHOH CTOpom~ · BOIIpOC~,- o61>51BneHHOI'O B 

a6cTpaKTe Ha 4th EUROPEAN WORKSHOP, B . Koi'opm.f • OH 
" -' «-' • ' ;. ' ; 

IIna.HIIpOBan yqaCTBOBaTh II IIOnytiHn ·rrpaBO OT yrrOM5IHYTOI'O 

OEI.I.'{ECTBA rronHoii. orrinlThi Bcex. _ Il3):(epxeK : Ha .· yqacTHe B 

MeporrpiDITim. . 

Ilpi13HaTeneH:OI MHOI'O'IHCneHH:DIM · KOnneraM; ·II ):(pYJD51M, 

BOBnelieHH:OIM B IICTOpHIO BOII{>OCa. 
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