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ra60TB BWI~8~8 ~ Jla60p8!0PWI BHCOKHX 8~8prml: 1 06melitH9THTfTC~OU 
H8,Y'iHO-U8TO,ItlA8CKCN OT~8JI8Wlll! H CepnyxOBCKCN H8,Y'Ul0 - . axcnepmaeH

TBJibH<:11 OT~8JI8 Od~EUJ;HH8HHOro HHCTHTYTB SI.A8PHWC HCCJI8~0Bawdt. 

Hay,nme PYKOBO,ltHT8JIH: 

KBH,ItMBT qi13HKO-U8T8M8TR"l8CKHX Hayx 

CTapmrdt Hay,un,dt COTpy,IUIHK 

KBH,ItMBT (tH3HKG-M8T8U8TH'l8CKHX HayK 
CTBpmd Hay,un,dt COTpy,JtHHK 

~HH8 OllllOIJ~BTla; , 

~OKTOp qi13HKO-U8T8M8TH'l8CKHX HayK 
B8.JtYllll[1t Hayqmdt COTpy,JtHHK 

KBH,ItMBT qil3HKO-M8T8U8TR"l8CKHX Hayx 
CT8pmd Hay,un,dt COTpy,IUIHK 

Be.it,Ylll88 HayqHO-HCCJI8~0B8T8JILCK08 yt1p8llr,lt8Hl!8: 

HHCTHTYT qiHSHKH BHCOKHX aaeprmt, CepnyxoB. 

MA.IIbUEB 
SpHCT HBSHOBR"l 

MOP030B 

EopHc .A.neKC8H.IU)OBH1l 

rJIArOJIEB 
BHKTop .BHKTopOBH'I 

HCAKOB 

Rlla,ItHMHp Bacw.tDeBH'I 

38111HT8 ,JtHCcepT~ COCTOHTCJI .. _ .. _____ 1988 r. B _11ac. 

HB 3808~ Cn~sHpOBSHHOro COB8T8 ,U.047.0I.02 npH Ia6opaTOPWI 

BHCOKHX 8Heprd 06H,JtHH8HHOro litHOTHTYTS SI.A8PHHX HCCJie~oBamtlt. ,lly6Ha 
MOCKOBCKOI: o6JiacTH, KOHq>epeim-sBJI .IIB3. 

C ,ltHCC8~~81 MOJKHO OSHSKOMHTbCJI B 6H6JmOT8R8 ~3 OIDill, 

ABTopeqiepaT pasoCJlaH" " 1988 r. 

Y11eHHI cexpeTapb 

CnenuaJIHS.llpOBSHHOro OOB8T8 M. ~ • JIHXA 1IEB 

OiillWI XAPA1CTEPl1CTHKA PAEO'ru 

AKTya,µ,HOCTp T8Mli, HHTepec R H3y,I0HRIO cpe,IUillX .wmH npo6era wpar
M0HTOB peJillTHBHCTCKWC M0P BHSBaH H0KOTOp1,1MH 3KCnepHM0HTaJibHl,IMK yxa-
38HWIMH Ha cymecTBOBaHH0 ajxl)eKTOB aHOMaJibHOI: cpparM8HTSUHH, B03MOJKH00 
O~CH0HH8 aHOMMbHOI: cpparM8HTSUHH 3aKJIIOqaeTCH B TOM, qTo npH M8PHHX 

CTOJIKHOB0HWDC o6pasyeTCH H0KOTOpaH cpparu.um aHOMMbHIDC PeJIHTHBHCTCKWC 
cpparMeHTOB (aHOMaJIOHH), HM8JOUtHX CyW0CTB0HHO 60Jiee KOpOTKy!O no cpaBH8-

HHIO C HOpMMbHHMH cppaI'M0HTaMH cpe.nHIDID ,wmHy npo6era B B0W0CTB8. B Ha
CTO~ MOM0HT 3KcnepHM0HTaJibHaH CHTYaI.UIB OCTaeTCH IlpOTHBOpeqHBott, 
KaK C TO'llUi speHWI cywecTBOBaHWI aqrpeKTa, TaK H C TO'llUi speHHH ~eHKH 

xapaKTepH3]IDll!HX ero napaMeTpOB. Il03TOMY IlOJIY'l0HH0 HOBHX 3KCil8PHM0H
TMbHHX ~aHHHX O cpe,IUillX ,wmHax npo6era peMTHBHCTCKHX cpparM8HTOB HB

Jlil0TCH aKTYMbHblM, 
)I.ml H3y,I8HHH cpparMeHTSUHH peJiilTHBHCTCKWC .fl,l.\ep y~o6HblM HHCTPYM0H

TOM CJIY.l!CHT aKTHBHaH MH1ll8Hb - C8Kl-UIOHHPOB~ qepeHKOBCKHI: cneKTPO -
MeTp sap.fl,I.\OB. AKTyaJibHblM HBJiil8TCH C03~8HH8 TaROtt M8TO.n;mcH o6pa60TKH 
~aHHHX c aKTHBHOI: MID118HH, KOTOPSH IlOSBOJIWia 6bl Hrut60Jiee IlOJIHO HCilOJib-
30BaTb 3KCil8pHM8HTaJibHYID Wiqx:>pMaLUOO H ~aBMa B03MOJKHOCTb yqeCTb B03-
MOlKHhl0 CHCTeMaTH'l0CKH0 OlllH6KH B onpe~e~eHHH sap.fl,I.\OB H npo6eroB cppar

M0HTOB. 

ue.1m pa6QTU• 
I. C03.!¥lllli0 M0TO,ll;WCH o6pa60TKH ~aHHHX C SRTHBHOI: MRW8HH, MaKCH

MaJibHO HCll~3]IDW01: 3KCll8pHM8HTaJibHyID WiqJOpMaI.UW, Il03BOJIIIlOlll01: B~8-
JiiiTb C06HTHH c MWlHMaJibHO ~OCTYUHl,IMH ,wmHaMH npo6era cpparMeHTOB H 
~810W81: BOSMOlltHOCTb y,I8Ta CHCT0MaTH'I0CKHX OWH60K, 

2. IlpHM8H8HH8 C03~8HHOI: M0TO,ll;WCH K o6pa60TK0 ~aHHHX 3KCil8pHM0H
Ta AHOMAJIOH ,ll,IIJl IlOJIY'l8HHH WiqJOPMSUHH O IlOBe~erum ~OKaJibHWC cpe,IUillX 
,wmH npo6era peJIJITHBHCTCKHX cpparM0HTOB B 38BHCHMOCTH OT npo~eHHoro 
paCCTOHHHJI, qTo ~88T B03MOJKHOCTb YCTaHOBHTb OTCYTCTBH0 WIH HEl.lIH'me 
aiM>9KTOB aHCNaJibHOI: cpparM8HTSUHH RB CJIY1180 CyW0CTBOBSHHH 3cp:p8KTa 
onpe~~Tb napaMeTpH aHOMaJibHOI KOMllOH8HTH. 

HOBH3Ha pa60Tli. BnepBH8 llOJIY'l0HO yxasaHHe Ha CyW0CTBOBaHH8 aHO
MMbHOI: KCWIIOH8HTH ll'YHKIUIH nor~OW8HHH P8JIJITHBHCTCKHX cpparM8HTOB, o6-
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paSOBaHHWC BO B38HMO,IJ;81CTBI4Jll H,I1;8p MarHWl C JLll8KCBI'~acou IIPH 8H8PI'D 
3,7.A raB. Cpe.ItlL'lfl aHOMaJII,HWI wnma npo6era ox0110 2 MM, npm,ec:r. aHo
MaJII,Hol KOMIIOH8HTH npm,epHO 9%. PesyJU,TaTH ,IJ;aJJT BOSMODOCT:& TaK.118 
C,IJ;MaT:& xa11ecTB8HHHI BHBO,IJ; o6 YB8JDA8HHH aHOMM:&Hol cpe.n;Hel A1IHlW 
npo6era c yueH:&me.HHeM sapH,ll;S ipparMeHTa. 

Ilp8KTQ8QKM I HAY'JHM ll8HHOQT:& pa60TH. Cos.n;aHa opBl'HH8Jl:&BWI M8-
TO,IJ;HKa o6pa60TKH HHipopuaium C aKTlilBHOI MHlll8HH - cexuaoHHpOBaHHOro 118-
peHKOBCKOrO cneKTPcal8Tpa SaPff,!J;OB. II01IY118HH axcnepliW8HTM:&HH8 peSyJll,
TaTH, yxaSHB8Dllll8 Ha B03MOJQIOCT:& CYJll8CTBOB8HW!: aHcalaJl:&HHX 8qq>8KTOB 
npB B381iWO,IJ;8ICTBBJDC p8JlllTHBBCTCKHX H,I!;ep. 

Paspa60TaHHaJI M8TO,IJ;HKS MOK8T 6HT:& IIPHM8H8Ha A1IJI o6pa60TKH ,IJ;aHHHX 

B ,lij)yrWC axcnepBM8HT8X C aKTBBHol MH1118H:&ll aH8JlOI'JAHOrO THna. 

Anpo6ru@ff pa6oTH I W1w61WI· Pesym.TaTH, J4SJIOEEIHHH8 B ,IJ;HCcep
TaIUlll, o6cY11,11:aJIHc:r. Ha Hay-qHHX ceMHHapax Jia6opaTopu BHCOKHX aHeprd 
06~8,IJ;HH8HHOro HHCTHTYTa H,ll;8l)Hl,IX HCM8,!J;OBaHd H HHCTHTYTa (p!SHKH BHCO
KHX aHeprd. 

0CHOBHH8 pesyJU,TaTH ony6JmKOBaHH B pa60Tax /I+4/. 

06'1,eu ,IWQQ8DT6UU• ,IlHCC8PTSWIJI HSJIOJl8Ha Ha 90 CTp~ax H COCTO
HT HS BB8,IJ;8HWl, DJITH r~aB, 38lUDl'i8HWl H IIPWIOlK8HWl. B Heit co.n;epmtTCJl 
I8 PHCYHKOB, IO TaCSJm:u H CIIHCOK IUITHpyeuol DTepaTYl)H. 

ABTOP 961IIIIP68T : 
I. COS.u;aHHyl) OpBrHHaJll,HYJ) M8T0,1J;Hlcy' o6pa60TKH ,IJ;aHHHX C aKTHBHol 

qepeHKOBCKol MHll18HH. 
2. Hal.u;eHHoe no ,IJ;aHHHM axcnepoeHTa AHCJdAJIOH yxasaHHe sa CYJll8CT

BOBaHHe aHcalaJII,HOI KOMJJOH8HTH B qJyHiaUm nor~Olll8HWl P8JlllTHBHCTCKHX 
ipparueHTOB co cpe.n;Hel .D,UHOI npo6era OKOIIO 2 MM H c OTHOCHTM:&Hol ,IJ;<>
~el npBMeCH npoepHO 9%. 

3. Ka11ecTBeHHHI pesym.TaT o6 YBeJDAemm cpe.n;Hel aHOMM:&Hol .ItJIH

HH npo6era c yveH:r.meHHeM saPfl,IJ;8 ippan,esTa. 

CO,llEPEAHHE .DlfCCEPTAl.l0H 

Bo BB§AAHJI xpaTxo onHcasu ~en pa60TH H noxasaHa CT,PYKTypa ,IJ;HC

cepTaium. 
IlaDBAff r,wa co.u;epuT ('.6~op axcn8pBM8BT8Jl:&HHX H T80P8TH"l8CKHX 

J4CM8,IJ;OBaHd no aBCllaJI:&HOI ipparM8HTaium. 
B axcnepHM8BTax C peJIJITlilBHCTCKHMH JJJU)aMJI[ HM81lTCJI yxasaHW!: Ha o6-

pasOB8BJl8 ipparM8BTOB, qJy'HKltHJI nor~Olll8Bllll KOTOpwt B B81118CTB8 OTJDAaeT
CJl OT o6H11HoA O,IJ;H08KCnOHe~M:&HOI H B npocTelmeM CJ.IY'l88 HM88T BJ4,IJ; 
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3.u;ec:r. A.,, H Aa. -~ cpe.n;Hero cBo6o.n;Horo npo6era HOpMaJ.II>HHX 
H aHOMM:&HWC ipparM8HTOB (A0 ~ i\..,,), cit - ,IJ;OJIJ:[ aHc».taJII>HHX qiparMeHTOB. 
oTOT Sqq>eKT n~M Ha3BaHH8 aHc».faJll,HOI qJparM8HT~. 

3xcnepHIIJ8HTaJII,HH8 HCM8,IJ;OBaHHJi B 8TOM Hanp~emm C nOMOilll>ID pas
~ M8TO,IJ;OB IIPHBO.Itf.[T K npOT:e:BOpe"IHBol CHTYaIUm, npH aHBJIH38 KOTO
po~ CTSHOBHTCR 0118BJ4,IJ;HHM H8Tp:e:BHaJII,W xapaxTep CaMOro Sqq>eKTa, KaK 
C TO"IKH 3peHJ/IJi ero HHTepnpeT~, TaK H C TO"IKH speHJ/IJi ~8HKH xapaK
T8pHS~ ero napaueTpOB - A a. H d... • Bonpoc o CY1118CTB0Bawm aHo -
MM:&HHX ip,ParM8BTOB OCTa8TCJl OTKPHTHM, oco6eHHO A1IJI CJIY1IWI M8Jirui aHO
MaJII,Hol WDrIHH npo6era. 

Cyll!eCTByeT Pfl,IJ; T80p0TH"l8CKHX MO,IJ;Mett paCCMSTpHBaeMoro Sqq>eKTa, 
OCHOBaBHHX Ha pa~wc M8XaHH3M8X - OT 06H11Hol H,I1;8pHott \Pl[SHKH .u;o 
KBaHTOBoii xpOMO,IJ;HHaMHKH:. CKy.IJ;HOCTI, J4 H80,IJ;H03Ha"IHO(lTI, axcnep111M8HT8JII,
Hl,IX ,IJ;SHHHX 88Tpy,IJ;Wl8T T80p8TH'l8CKHI 8HaJIH3 B03MOlltHHX CBolCTB aHOM8JIJ,
HWC q>parM8BTOB. 

BH6op B K8118CTB8 J4HCTpy?,18HTa A1IJI HsyqeHWl q>parM8HTaium P8JIIITH -
BHCTCKHX H,IJ;ep M8TO,ltldltH perHCTpaium 118peHKOBCKOro H3Jly'l8HJ/1Ji B aKTHB -
sol llfJ/Dll8HH HS M8KCBI'~8COBHX MaCTHH o6yM~8H BHCOKOI CKOPOCTI>m Ha-
6opa CT8TKCTJ4KH H xopomett TO"IHOCT:&ll onpe.n;MeHWl SaPfl,IJ;OB P8JIIIT:e:BHCT,
CKWC q>parM8HTOB. 

Bo BTODoil rJI8B8 OIIHCHBaeTCJl M8TO,IJ;HKa axcneplllM8HTa C aKTJIBHoi qe
peHKOBCKo! MHlll8HDm K npHBO.Itf.[TCJl xapaKT8PHCTHKH YCTaHOBKH AHOMAJIOH. r 
YcTaHOBKa pa60TaeT Ha BHB8,IJ;8HHOM nyqxe H,I1;8p 24 Ms C aHeprHel 
3,7·A rsB/c,ycxopeHHHX Ha CHHXpoipasoTpOH8 OIDil1.llilT8HCW3HOCTD ny-qxa 
COCTaBJIJieT B cpe.n;H8M 104 "laCT~ B ~e.Yr~OBOtt pas6poc B IIY'll(8 He 
np8Bl,llll/38T H8CKOJI1,KHX Ml/LIIJIHPS,!J;J48H. CHCTeMa nyqKOBHX nponop~OHaJIDHWC 
xauep nOSBOJIJ:[8T BOCCTaH~aTI> TpaeKTOPHll II8PBR"IHOrO HJU)a. TO"IHOCTI, 
onpe.u;MeHJ/IJi xoop,IJ;HHaT TO"IKH BXO,IJ;8 B MHll18HI, 0,4 MM, TO"IHOCTI, no yr -
~SM 0,3 Mpa.u;. reoueTpH118CKWI HHcp0JWSWIJI HCn01IDSY8TCR A1IJI HSyqeHWl 
BOSMOJQIOro BJlllJDDIJi Sqq>eKTOB xpaeBoro npOXOll!,ll;8HJ/IJi (pparM8HTOB B MHlll8HH. 

B axcnepHM8HT8 npBMeHJl8TCJl aKTlilBHSSi M8KCBrnacOBWI llfJ/Dll8HI, COOTS
Ba C5Ha02, npe.n;cT~WI co6ol C8I'M8HTHpOBaHHHI 11epeHKOBCKHI ,IJ;8T8K
TOp, COCTOIUJIH:I HS 38 M8CTHB-p8,!J;J48TOpOB T~OI no llY1lKY 5,2 MM. 
qepeHKOBCK08 HSJIY'l8HH8 co6Hp88TCJI C HCnOIII>30B8HH8M JmJI8HWl nOJIHoro 
BHYTP8HHero OTp8llt8HWl no CB8TOBO,IJ;aM Ha ~SY-84. B nonepe"IHc».t C8118HHH 
pa6011ai1 OM8CTI, MH1118HH npe,n;CT8BJJJl8T co6ol xpyr pa,!J;J4yCOM OKOIIO 9 MM. 

CHrB8Jl OT qepeHKOBCKOro HSJIY'l8HWI B OT,IJ;8Jll,HOM cqeT'DIK8 npono~oHa-
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JieH cy-MMe RB8,lij)aTOB aa~oB npome,DJIIWC -qepea ero p~aTop peMTKBHCT
CRHX 'l:aCTHU. IlOBTa.fY npH B3al!:MO,I1;8ICTBD .fl,ll;ep (a6o npH pacna,D;e B03 -
6YJl!,n8HHHX COCTomral) C H3M8H8Hlil:8M aa~a npOHCXO,ll;HT CKa'l:OK aMWD!ITJ,ll; 
CHrHMOB co C'l:8T'IHKOB, H no aTHM CKa'lltaM onpe,I1;8JIJWTCJI TQqKJ!: B3W!MO -
,D;eiCTBWl H, CJI8,ll;OBaT8.111,HO, npo6erH qiparM8HTOB. THIIH'IHHI BH,ll; co6HTBJI 
no ,D;aH1WM C aKTHBHOI MH1118HK npm3e,I1;8H Ha pHc.I. 

Ai,, ~ ~+ 
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Plic.I. THIJH11HH1 BH,ll; co6HTBJI no 
,ll;Wilil,IM C aKTHBHOI MHlll8-
HK. Ilo OCH a6CIOICC OTJ10-
lK8H HON8p cqeT'Dllta B 

c6opxe, no OCH op,ll;l!:HaT -
8Mll1D!ITY,D;a CHrHMa B cqeT
~ B e,ll;l,IlliIUax KB8,lij)aTa 
3ap.fl,ll;a. 0TJIOJK8HHH8 0111116-
KK oTpWKBl)T paa6poc au -
ll1D!ITJ,ll; .I{JIII ,D;aHHOI'O YPOBHJI 
a ap.fl,ll;a. 

TpeTWJ I'Jla:Ba nocBJDl{eHa o6pa60TK8 axcnepm,eHTa.111,HHX ,ll;aHHHX. 
Ha,m~e B ny,me .fl,ll;8p MarHWI 3HaUT8.111,HOI npHMeCH .fl,ll;8p yrJiepo,D;a 

fi03BOJl!l8T iipOB8CTH npoue,D;ypy Ka.m!6poBKH CHrHMOB C 'l:8p0HKOBCKHX cqeT
UKOB. KaJm6poBita npoBO,ll;HTCJI B npe.1t110JI0.1t0HD JIHHelHoit CBJl3H ues,uy aM

nJIHTJ,ll;OI CHrHMa C ,D;aHHoro cqeTUKa B KaHMax AUil H B8JIHUBol fl 
c~ol RB8,lij)aTOB aa~OB npome,ll;IIIHX -qepea pa,ll;ZaTop P8JIJITHBHCTCKHX qac
THU, ,!!Ba napaM8Tpa - Il'l,8,ll;8CTM H HaKJIOH - HaxO,ll;flTCJI no ~8HTpaM nHKOB 
OT yr.11epo,I1;a H MarHWI. IlpH npOB8,ll;8HHH KaJIH6pOBKK nOJIY'{eHH T8Kll8 3Haqe
HW1 aa~OBHX paapemem .I{JIII BC8X 'l:8p8HKOBCRHX cqijTUKOB. 3HaqeHHJI 
8TH Jl8JlaT B ,D;Hana30H8 OT 0,2 e ,ll;O 0,3 e co cpe,D;Hel B8JIHUBOI 0,23e. 

OTM8THM 3,ll;8Cb, qTO cxaqox BMnlDITY,IIJ,I B O,ll;HON HJIH H8CKQlll,l(HJ[ cqeT
'Dlltax MOll8T npOH30ITH TaKJK8 BCJI8,ll;CTBH8 KpaeBoro npoxo~eHBJI qipan.reH -
TOB no c6opxe cqe~oB, xor,D;a -qacT~ npOJieTallT MIDIO onpe,D;eJIE!lWlC pa
,D;HaTopoB H nona,D;ru:>T B CJI8,llyllllH8. 3TO B03MOIIHO no npzqHHe oco6oro pac
fiOJIOll8HWl cqeT"IHKOB, KOr,D;a K~ CJI8.DYJlilHI H3 HHX pa3B8PHYT OTHOCH
T8JI»HO npe,IIJ,l,ll;Ylllero Ha onpe,D;eJieHHHI yrOJI H HX pa,ll;ZaTope nepexpHBallTCJI 
H8 nOJIHOCTblD. B TaKOI CHTYaIOIH CHrHM co cqenima na,D;aeT ,ll;O o6JlacTH 
II'l,8,ll;8CTMa, a B CJI8,DyDIIIHX cqeTtmKax BOCCTaH~aeTCJI ,ll;O 3Haqm,ol B8-
JllAHH!,l. IlpH ,ll;M»H8itw81 o6pa60TK8 TaKOro co6HTHJI 3TH cqeTTDDW H8 pac
CMaTpHBaJDTCJi, uo npHBO,ll;HT K yY8HbW8Hm> aipilEIKTHBHOI TOJilllHHl,I M1r11118HH 
.I{JIII ,D;aHJ;IOl'O C 06HTWI. 
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,lJ,na llpaBliIJibHOi H,ll;8HTHqiHKaIOIH Co6HTHi B aKTHBHOi Mmll8.lm, KOTOpaJI, 
no CYTH ,ll;8Jla, npe,ll;CTaBJ!Jl8T co6ol qepeHKOBCKd cneKTPOM8Tp aa~OB pe
J!JITHBHCTCKHX qacTHU, Heo6xo,I1;HM0 aHaT» pacnpe,I1;0J1eHBJ1 aMJJJIHTY.ItH A 
.I{JIII pa3HHX CTapWHX qiparY8HTOB HM8TaJD~ero H,lij)a Ha pa3HHX paCCTOJIHRIDC 
OT TO'IKH B3rutMO,I1;8ICTBBJI. IlpH B3aHl\fO,I1;8ICTBD HM8TaJDlll8rO Jl,Iij)a C MH -

meHblD xpoue cTapmero no aap.fl',Iij'" peMTHBHCTCKoro WParM8HTa o6pa3YJDTCJI 
TaKllt8 H ,lijlYI'H8 qacT~. IlpH npOXOJl,ll;8lllm 6HCTPHX 3apJDleHHHX 'l:SCTHU 
'l:8p83 pa,ll;ZaTOp pOJlf,ll;al)TCJI p0J!JITHBHCTCKH8 0 -3JI8KTPOHH. Bee 3apHJK8H
HH8 P8JIJITHBHCTCKJit8 qacT~, conpOBOJl,ll;aDitll8 npOXOJl,ll;8HH8 CTapwero qipar
M8HTa B MHW8HH, H3JIY'l:a!O'l' 'l:8p8HKOBCKd CB8T. BKJia,D; 8TOro conpOBOJl,ll;8 -
HWI.B cywapHoe CB8TOBH,ll;8Jl8HH8 B C'l:8T'l:HK8 yM8Hbma8TCJI, B cpe,D;HeM, C 
yB8JIJifCl8HH8M paccTOIUIWl OT TO'IKH p0Jll,ll;8HHJI qiparM8HTa BCJI8,ll;CTBH8 BH6H
BaHHJI H3 Mmll8HH, B3aHMO,I1;8:ltCTBBJI, norJI01118HBJI. HaH60JI88 6HCTPO Y,6HBa-
8T BKJ!a,ll; OT O -3JI8KTPOHOB. 3TO y6HBaHlil:8 0Tpaxta8T HC'l:83HOB8HH8 H3-
6HTICa 6" -8Jl8KTPOHOB npH CKa'IKe 8Mll1D!ITJ,IIJ,I B TO'IK8 B3aHMO,I1;8ICTBHJI 
Jl,Iij)a C H3M8H8HH8M aa~a. TaK KaK KOJIH'l:8CTBO p03,ll;a8MWC O -3JI8KTPO
HOB npono~oaam.Ho KB8,lij)a-ry aap.fl,ll;a. 

,IJ,na cpe,ll;HHX aHa11em pacnpe,D;eJiem B8JIHlUIHl,I A Ha paaHHX pac
CTOJIHWDC OT TO'l:Klit pOJl,ll;e.HWI .I{JIII q>parMeHTOB BTOporo llOKOJI8HBJI (nepBHM 
llOKOJI8HH8M CUTaeu nyt[KOBHe Jl,Iij)a) Hal,ll;eHO CJI8.DYDil88 OmtCaHlil:8: . 

A""(zi,zl)e)= z~ + t a~(zi,Z2)exp(-e/.i\J , (2) 
L'"i 

r,D;e Z1. - aa~ HM8TaJDlllero Jl,Iij)a, 
z a. - aa~ cTapmero qiparueHTa BToporo noKOJI8HWl, 
e_ - pacCTOJIHH8 OT TO'IKH p03,ll;8HWI q>parM8HTa ,ll;O cepe,I1;1,IHH pa;ri'a-

Topa paccMaTpHBaeuoro 011eTtmKa, 
A~ - napaueTJ)l,I y6HBalllllJI ( .i\1 = 7 ,8 MM, /1.. 2 = 33,8 MM, A3 = 520 MM), 
adZt,Zz)- 9MmtpH'l:8CKJit8 q,yHl(IOIH (Boero 5 napaueTpOB). 
Hamrcme Tpex KCWIIOH8HT B 8TOM OmtCaH!il:H H 3HaqeHBJI napaueTpOB 

y6HBalllllJI n03BOIIJll)T CBJl38Tb HX C BKJia,ll;ON OT f) -8Jl8KTPOHOB - I, C 
~ -M830HaMH - 2 H c HyKJIOHHOI KOMIIOH8HTOI - 3. Ha p:e:c.2 npHB8,ll;8HH 
axcnepHMeHTMDHHe B8JllAHHH cpe,ll;HHX aHa11eHd, annp0Kcmmpyu11M CWHK
~ H BOCCTaHOBJI8HHHI aap.fl,ll; CTapmero q>paI'M8HTa llOCJI8 Bl,lqHTaHHJI BKJia
,D;a conpOB03JtBHHJI .I{JIII CJIY'IM, KOr,D;a CTapmm.f q>parM8HTON JIBJIJ!8TCJI yr.110-
po,D;. 

Kopp0JISII.tHllt aMIJJDITY,ll; CHrHMOB C paSHHX cqeT'l:HKOB B OT,ll;8Jlr.HOM co-
6HTWI o6yCJIOBJI8HH HaJIIAH8M o6IqHX .I{JIII 8THX C'l:8T'lllltOB perHCTPHPY8Mlil: 
qacTHU COllpOBOJl,ll;8HHJI. 3TH KOppeMIOIH yY8HbW!WTCJI C yB8JIH118HH8M pac
CTOJIIU![JI ues,uy pacCMaTpHBaeMHMH C118T11HKaMlrl • .AHaJIHS KOa/MIHinl8HTOB KOP
Pe.JV1IUDI ,D;aeT HHqio,tuaium o cpe.ItHHX uCJiax qacTHU conpoB~eHWI paaHHX 
THIIOB. 
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PRc.2. 3aBllCHMOCTl, cpe,ItHlilX 3Ha
ll8Hd SMILJDITY.n;H /9 OT HO
Mapa Cll:8T1Dllta nOCJle B3aH
MO,It8il:CTBBJI JJ.IU)a 24 Mg 11 
annpoKCJrDmpyl)iljaJ! ~ 
noxaaaHH B BepxHel ll:aCTH 
PHCYHKa (JI8BWI WRaJia), 
B HmKHeil: ll:aCTH pl!CyHRa 
(npaBaa: IDRaJia) !IplIB8,It8HY 
COOTB8TCTByl)IIIH8 3Hall:8HHJI 
BOCCTaHOBJI8HHOro KBa.Iij)aTa 
aaPH,Ita CTapmero wpan,eHTa 
nOCJie BH'UIT8HHJI BMa,Ita 

qacnm CO!IpOBOK,ItelDUl MSI 

CJJY'IWI Z = 6 BO BTOpOM 
nOKOIIeHD WParM8HTOB, 

.A.lirOpHTM nOllCKa TOll:8K B38.HMO,It8ICTB!i!8 B Mmll8HH OCHOBaH Ha Bli,D;8JI8-
HHH 3Halll!MWC CKall:ROB aMilJIHTy,ItH Cill'HaJIOB CO C118T1DU(OB np:e: nOCJl8,ItOBa -
T8Jil>HOM we nepe6ope. 

OIJ;eHRa B8JZllTlllHH aa.PJl,It8 2 cTapmero wparueHTa, npome,It111ero llepea 
C118T11HR, onpe,It0M8TCJI KaR HT8PaIOIOHH08 pemeHHe YPaBH8HWI, llo.uy,18111ll8-
roca np:e: no.rtcTaHOmte 8MIJJ'IJl[TY,ItH A c:e:rHaJia KOHRP8THoro Cll:8T1Dllta Baa
BHCBMOCTl> (2) BM8CTO Cpe,ItHel 8MIIJlllTy,Itl:,l f1° , Ilp:e: 8TOM H806xO,D;HMO 38-
,ItaTl> aap!l,It HaJieTaoqero JJ.IU)a :e: paccTOSDDl[e OT npe.rtnanaraeuol T011Rl! B3&
HMo.rtelcTB!i!8 .rto cepe,ItllHH .rtaHHoro Cll:8T'liIK8, 

· IIpouema o6pa60TKH co6HT!i!8 BHrJIJl,ltHT CJle,IiyDIIHM o6paaou: 

I) B COOTB8TCTBD C KaJIH6pOBO'lH!ilm KOHCTaHT8MII MSI K8ll,ItOro c11ih•-
1ll!Ka BH1ll!CM8TCJI 8MIWITY.rta A ; 

2) HHWopt,laI.tHJi C nepBHX l1)3yx C118T'DIROB HCnOJll,3Y8TCJI ,It,JISI cpHKCaIOIH 
~Ta nona,It8HU Ha MmD8Hl> Jl,lij)a uarmm; 

3) Ha1UIHaa: C TpeTl>ero C118T'IJIR8 !IpOllSBO,ItlilTCJI nOllCK C118TTUIKa co 
3Ha'DD&IM CKall:ROM 3ap!l,Ita, npneu K.PHTepd SHa'Ulloro CKa1DC8 
y,DITHBaeT B03M<mme c»JIYKTYaIOIH conpOBoa,zt8HWlj 

4) 8CJlll B ,ItaHHOM Cll:8TTUIK8 Hal.rteH SBa'IIIIMldt CKa'IIOK aapS,Ita no cpa:a
BelU!l> C B8JIH1UIHoit 3aPH,Ita, Hal,It8HHoit no !Ip8,ItY,DylllHM Cll:8TTUIKaM, 
T01DC8 B88BIIO,It8ICTB!i!8 CUT88TCSi H8XO,It/Dllelcs B 8TOM C118TTUIK8 
Ha nOIIOBHH8 TQIDIIIUD,l pa,ItlilaTopa; 

5) Ha1U1Haa: co CJl8.DYI>lllero c11eTTUIKa ~OMY c11eTUKY conocTaBJLR:
eTca B8JIJAHHa sap!l.l(a Z CTapmero (pparMeBTa B COOTB8TCTBD 
c ~TY.rtol A , paccTOJDUteM OT T01Dtl!I Bsam10.rtelcTBBJ1 z aa
pa,Ittll Jl,lij)&-pO,ItlilT8Mj 
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6) npOH3BO,Itl4TCJI IlORCK C118T'ffllt8 co 3HS'DWlD,1 CK811KOM OU8HRH aaps
,Ita Z H np:e: ero aax~eHHH npoue,Dypa nOBTopseTca, Ha11HHW1 
C IJYHKTS 4, 

Kor,Ita BH,D;8JI8HY Bee B3arlll/lO,It8ICTBHSi B Mll[lll8HH, IlOIIOllt8HH8 TOll8K 
B3WIIMO,It8ICTBBJI MO&eT 6HTl> YTOll:H8HO Ha OCHOBaHHH coo6pasem O mmel
Hoit CBSi3H M8Jl,lly CHrHaJIOM B C118TUK8 C B3aHMO,It81CTBH8M H KOOp,It14HaToit 
TOlDtH B38HMO,It8ICTB!i!8 BHYTPH pa,ItlilaTopa 8Toro C'll8T11HRa: 

n t.t • z! + (d- e:.t)-Z~ 
n = d • (3) 

r,Ite Zi - 3ap!l,It H8JI8Talllll8rO JJ.IU)S, 
f'.\ - BMIJJIHTY.rta B Cll:8TllllK8 C B38HMO,It8ICTBH8111 Si,Itl)a Z i , 

z.~ - cyYMa KBa,Jij)aTOB aapH,ItOB p0llr,I(8HHHX 6HCTPHX "!laCTHU, 
~t - npo6er S{,lij)a Z i B pa,ItlilaTope ( 0 ~ At ~ d ) , 
d - TOIIIIIHHa pa,ItlilaTopa. 

Ha COOTHOme.lUfJI (3) onpe,It8M8M ll. e, , !Ipll'i8M TO'IIBOCTl, Onp8,It8JI8HlfJI aa
BKCHT, B OCBOBHOM, OT ,ItHcnepcu BeJilNHHH A • 

HeCKQlll,KO OTJIJAIWM o6paaOM o6pa6aTHBBllTCSi CHTYaIOIH c npe,ItnOJIB
raeM!Df.11 B38BMO,It81CTBlllDIIrl B COC8,ItHl!X Cll:8TURax, r,Jte MS1 OU8HKH 3aPH,Ita 
WParM8HTa HB,ItO o,1t0JiaT1> B8KOTopoe npe.rtnOJIO&eHlle o ero npo6ere. Te.:KKM 
npe.rtnOJioaeHHeM JIBJllleTca paBeHCTBo npo6erOB wparueaTa B nepBou HBO 
BTOPOY <;)ll:8T1DIICaX, B 8TOM c.nyqae C ncuOlltl>J) HT8PaIOIOHHoit IIPOl.t8.IJYPH 
O!Ip8,It8JJJIDTCJI 3ap!l,It (pparM8HTa Kero nOJIHHI npo6er. TBRHe CHTY~ 
,It8l)T HHWopt,lawa> 0 CBMHX KOPOTK(_)npo6e&HHX WParM8BTBX (3-5 MM). JvlR: 
yuenmeH!i!8 BJlltJDWl WKTYaitd ar.m.mITJ.It Ha coa,ItaHHe aTm: CHTYmndi w 
HaRJm,IU,IBaeu O!Ip8,It8JI8HHY8 YCJIOBWl HB aMIIJlllTJ,Itl:,l B CM8lllloit nape C118T'lllr 
ROB C npe.rtnanaraeumm BSBBIIO,Ite:ltcTBIIIJIMH, YCJlOBWl pery.upyi)TCJI BeJinH
Hoit napaueTpa C3 , aB,ltalllllero ypoBeHl> no,ItaBJieHM WKTYaitd, 06pa -
60T1ta np0Bo,11,Wlac1> np:e: 3Ha11eHWDC C 3 , paBHHX 4 d H 6 6 . 

'!JeTB8DTM raapa IlOCBJm18Ha CTaTHCTK118CKOMY IIO,It8JIHpOBamm npouec
COB B aRTHBBO:lt MIIDl8Hll K npml8H8BlrD) peayJil>TaTOB MO,It8JDlpOB8HHSi MJ{ 

yqeTa c11cTe11aTK11eCKHX om1160K, CBSSBHHHX c WKTY~ 8IIIWITJ.rt, 
Ilo.uy,18HHH8 np:e: o6pa60TK8 ,ItaHHHX 8KCil8p:e:M8HT8Jil,HY8 xapaRTepHCTH

KH Il03BQ.JlJD)T np0B8CTK MO,It8JD[pOBBHK8 ll3Ylla8MHX !IpOD;ElCCOB, H8o6XO,ItlilM08, 
B KOH811HOII Cll:8T8, ~ yqaTa B03MODHX CHCT811aTJReCKIIIX HCKB&EIHd no -
JJY11a8MHX pacnpe.rteJiem ~ npo6era paSJIH'IUIHX (ppBIV8HTOB, Tpe6YDJtHe
cs MJ{ 110,It8JDlpOB8HKSi CB8,It8HJUI O cpe,ItlUIX ~ax npo6erOB HOpMBJil>HWC 
wparveHTOB Ko BepOll'l'HOCTJrx: o6pasOB8HKSi paaJDl'DU:DC cTapmm: wparveHTOB 
nepBOBallBJWIO BBXO,IUITCJI np:e: 8BaJDI38 co6HTd C ,ItOCaT011HO 60Jll,mm, npo-
6ercu ( > 30 1111) , Cpe,It1D18 UCJia 11acT~ conpOB<m,ll;8Hli!8 paSHHX THilOB ,Ita

llTCJI ~ O,i{Z1,Z2) B 3aBJrlClDIOCTH (2) K 3Ha118HWDOI KO~eB
TOB KOpp8JllDVIJ[, 
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Mo.D;0Jn1p0Brume npOBO.ItKTCH CJie,llyDlll!M o6paacu: 
I) noCJI8.D;OBaT8Jll,HO, B COOTB8TCTB:rm C HSB8CTHlilMlil HS 8KCII8PHM8HTa 

cpe.D;Hl!MH HOP,aJiluWMlll .Il,IIHHaMll npo6era H B8POJlTHOCTmm o6paso
Bruutf.l pa3JJK'UililX CTaplllHX ~parM8HTOB, pasl:lI'pHBa8TC.fI KaCKa.D; 
BSaHMO.D;elcT:eml: B MW118HH; 

2) B TO'Utax BSaHMO.D;8ilCTBWl,B COOTB8TCTBWI C 8KCnepliDll8HTa.za.HHMH 
BeJm'IHHaMH cpe.D;!WX SHa'leHd, pasl:lI'pHBall'l'C.fI 'IHCJia pcm,It8HHHX 
1i -MesoHoB H conpoBOJr,ItaEIIIHX WParMeHTOB c aapJl,Il;aM.H I H 2. 
IIpo6era 8THX 'ISCTHU pasl:lI'pHBall'l'C.fI no 8KCnOH8~aJil>HOMY SaKO
Hy c napaMeTpcw .A z .IUlJl sf -MesoHOB H .r\ 3 .IUlJl conpoBOJr,ItaK)
IIIHX Q>parM8HTOB; 

3) B KalK.D;OM pa.D;KaTope paBHOM8pHO no ero T~e pasl:lI'pHBaeTC.fI 
pOllr,lteHHe O -8JI8KTPOHOB B COOTB8TCTBD C onpe.D;8JI8HHHM 8KC
nepHM8HTaJIE>HO WC cpe,D;HHM 'll!CJICW H npono~OHaJll,HO cyw,e KBa.D;
paTOB aapH.D;OB npOW8,lijllHX -qepes STOT pa.n;aaTop 'laCTHU, Ilpo6em 
0 -8JI8KTpOHOB paaHI'pHBallTC.fI no 8KCnOH8HT8 C napaMeTpa.1i\.1, 

CywapliIDt B.KJia.D; Bcex KOMIIOHeHT .D;aeT 8Mf.J.JmTYlIY A B .D;aHHOM C'leT'IHKe. 
3Ta aMIJJIHT-y,D;a .D;OnQlllWTeJll,HO pas6pacHBa8TC.fI no rayccy B COOTB8TCTBHH 
c Wl,Itl!IBHlJYaJIE,Hl:IM paapeweHHeM C'l8T'IHKa. 3Ha'leHH.fI A Ha Bcex c'leT'IH
Kax .D;alOT reHepHpOBaHH08 Co61:lTH8, 06pa6OTK8 8THX co61:lTD IIOKSSHBa8T, 
'ITO OHH .D;B.llT cor~aCYJOllt0'.8C.fI C 3KCnepHM8HTOM xapaxTepHCTHKH aapJl,Il;OBl:lX 
pacnpe,D;eJieHd, B TOM 'IHCJI8 H SHa'leHH.fI KO~8HTOB KOP.P8,1I.fIInUI, Ha 
PHC.3 npHB8.D;8Hl:l ,IUlJl cpaBH8HWI SKcnepHM8HTaJIE>HO8 H MO.D;8JIE>H08 aapH,D;o
Bl:l8 pacnpe.D;eJieHWI .IUlJl WParM8HTOB BToporo IIOKOJieHH.fI. 

N 

2000 

1000 

PHc.3. 3xcnepHMeHTaJU,Hoe 
(-) H MO.D;8JIE,HO8 
(-) SapJl,Il;OBl:l8 
pacnpe.D;eJieHWI 
(ycpe;D;HeHHe no 12 
C'l8T'IHKaM nOCJie 
BSaHMO.D;elcTBH.fI) ,IUlJl 

WParM8HTOB BToporo 
nOKOJI8H.HSf, 

0 4 2 '~ 6 8 10 

IDiie pas OTM8THM, 'ITO MO.D;8Jlllp0Ba!U!l8 OCHOBHBaeTC.fI TQJIE,KO Ha xa -
paKT8pHC:~· IIOJJY'l8HHl:lX HS .D;aHHoro axcnep111M8HTa. 

.IJ,,til IIOJJY'l8HH.fI oueHoK napaueTpOB qiyHKUHH nor~Olll8HWI WParM8HTOB 

8 

.. ,.~., 
,::i 

,,; 

t 

·~ I 
' 

o6pa6OTaHHl:l8 OO61:lTWI rpynIIHpyllTC.fI B 'ABYM8PHl:l8 rHCTOrpaMMH IIO aaP.fI,DY 
CTapwero cpparM8HTa BToporo IIOKOJI8HWI, KOTOPW OKpyrJUl8TC.fI .D;O 6Jnutail
mero UeJIOrO 3Ha'l8HWI Z , H no .Il,IIHH8 ero npo6era e , KOTOpa.a: nona
,JtaEIT B 6:iiH c HOMepOM L , npH'leu 6HHl:l MOryT 61:lTE> H80.D;HHaKOBoi-1 WHPHHl:l, 
HeTo'IHoe onpe.D;eJieHHe sapH.D;a H npo6era WParM8HTOB MozeT npeecTH K 
H8CKOMII8HCHPOB8HHOMY nepepacnpe.D;eJI8HHIO 0061:lTwl: M8llf,D;y 6HHaMH H, KaK 
CJI8.D;CTBH8, K CM81!18Hm0 OU8HOK napaueTpOB npH nony'leHD KOH8'1HOro pe -
synTaTa. CxoppeKTHpoBaTE, BJlltllH]il8 CHCT8M8TH'18CKOrO nepepacnpe.D;8JI8HWI 
Co6HTd nworaeT MO.D;8JlllpOBSHK8, KoppeKTHpy8MOI B8Jlll'IHHOI ~8TC.fI 
UCJIO co61:lTD B onpe.D;8JI8HHOM 6HH8 rHCTOrpaMMl:l. KoppeKUH.fI OCHOBaHa Ha 
IIOC'l'P08HHH MaTpHUl:l B8POJ1THOCT81 nepepacnpe.D;8JI8HH.fI, 3JI8M8HTaMll KOTO -
poi,t .fIBJt8JOTC.fI B8Jlll'IHHl:l 

N (z: L') 
£ (z:L', Z,L) = 

I I ) N(Z,L,Z,L 

r.D;e Z' , L - sapJl,Il; cTapmero wparueHTa BToporo noKOJieHWl H NWHa 
ero npo6era, KaK oHH paal:lI'paHl:l npH MO.D;8JlllpOBSHHH, 

7. , L - aapJl,Il; cTapwero cpparMeHTa BToporo noKOJieHH.fI H ,wnma 
ero npo6era, Hal.D;eHHl:le npH o6pa6oTKe reHepapoBaHHoro 

, C OOHTH.fi , 
N (z, L) - nOJIHoe 'IHCJIO reHepapoBaHHl:lX co61,1Tml, HM8DIIIHX napaueT-

p1,1 z'. L.: • 
N (z'. L, z, L) - 'IHCJIO Co61:lTD H3 N (Z ', L) , KOTOpl:le npH o6pa-

60TK8 ~ napaueTpl:l Z , L . 
MMe.a: TaKYJO MaTpmzy, MOJIHO paccMaTpHBaTE> nony'l8HH8 nonpaBJI81Qll:lX 

axcnePliDlleHTaJll>Hl:lX pacnpe.D;eJieHd N; (z', L) Ha np.fIMo Hal.D;eHHWC npz 
o6pa60TKe Ni(Z,L) KaK peweHHe CHCT8Mli DHebl:lX ypaBHeHd: 

N
3 
(Z,L) = z'¼- £ (Z'.L',z,L)· N;(z\'.) 

r.D;e Niz. L) - asBecTHl:le B8Jlll'IHHl:l, N: (z', L ) - zcxCMte HeaaBecTHl:le, 
e ( z·, i..; , z. L ) - zaBecTHl:le xoaqxpllUHeHTH. 

(4) 

3Ta CHCT8Ma pemaeTC.fI C nOMOJIIE,ll HTepaum,l. IlpOBepxa npHM8H.fI8MOro M8TO
,D;a KOPP8KUHH npOBO.D;KTC.fI Ha reH8pllp0BaHHl:lX COBOxynHOCTJtX co61:lTD, 06-
pa60TRa COBOKYJ]HOCTei 6es aHOMaJIE,HOI KOMIIOH8HTH nOKasHBaeT IIOJIH08 
cor~aCH8 C HY~8BOA mnoTesoi-1 (TO 8CTE, C OTCYTCTBH8111 aHOMaJIHH). IIp:e: 
o6pa60TK8 ll8 COBOKYJ]HOCT81 C aHOMaJIE,HOI K~OH8HTol 8Ta aHOMaJIH.fI 
.fICHO BH,D;Ha H OU8HKH napaueTpOB cor~acymTC.fI C SaJIOJKe.HHHMlil SH8'18HHID,1lil, 

IlllTy rJISBa CO.D;8l)DT OCHOBHl:l8 pesyJll,TSTH o6pa60TIUI .D;aHHWC 8RC
nepliDll8HTB AHOMAJIOH. 
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Boero o6pa60'l'8HO OKOJIO 125 'l'HC. co6H'l'd C B3aHMO,D;e!C'l'Bll8M a.ztep 
24 Mg B MHll!eHH. 06pa60TaHHl,le 0061,1'1':wI rpymmpymca B r:acTorpaMMl,I no 
38p.li.D:Y C'l'apwero i_pparMeH'l'a Z ll no ,w:mHe ero npo6era e , 3apa.u; npll
IrnMae'l' aHa~eHWI B ,IU1anaa0He 2+11, paa6:aeHRe no NmHe npo6era CJie.u;yD
Jllee: 6 6RHOB no 2,6 MM (nOJIOBRHa TOJIIIIHHl,I pa.u;HaTopa), 3 6RHa no 5,2 MM, 
6 6RHOB no 15,6 MM. 3aMe'l'HM, ~To nepBH!.t 6RH no e, He co.u;epu'l' 0061,1-
Td np:e: Bcex Z , TaK KaK TaKHe MaJJHe npo6er:a He Mory'!' 61,1'1'1> Bl,l,Il;eJie
HH np:a 06pa60'1'R.e. C'l'pM'l'CH ,D;Ba 'l'llna rllC'l'OrpaMM: 

N
3
(Z,L} - 'll'ICJIO co61,1Td ~ cIJpameHTa c aapa.u;cu Z , HMell!IIHX 

npo6er B 6RHe c HOMepcu L ( L = 1+15); 
M3(z,L) - 'l{llCJIO co6HTd ~ i_pparMeHTa c aapa.u;cu Z , HMelll!IHX 

npo6er, 60Jil>mml Bep:me! rpainmi,i 6RHa L . 
3a'l'eM K B'l'HM rHC'l'OrpaMMaM npHMeHHeTca npone.DYpa KOppeiaum, OilllCaHHM 
Bblllle, ll .u;Wiee ll3 nonpaBJieHHHX rHC'l'OrpaMM CTpM'l'CH B8Jill1DlHl,I 

/\(Z L) = H(L) M~(Z.L) + H(L) 
' N~(z, L..) 2 

(5) 

r.u;e H(L) - 11114pllHa 6RHa L . 3Ha~emm /\ (z, L) npe.u;cT8BJl!D)T co6o! 
cpe.u;Hll8 ,l1,JDl[Hl,l npo60ra i_pparM8HTOB c aapa.u;OM Z , BM81>ll1HX npo60r B 
6RH8 L . 06'b0,Il;llHJ!R: BMeC'l'8 .u;amm0 no H8CKOJI:&KJDI aapa.u;au i_pparM8HTOB, 
nOJiy11a0M ycpe.u;a0HHHe no B'l'KM (pparM8H'l'aM aHa~0mm cpe.u;ma: npo60rOB. 
0111146Kll SHa~em ,\ (z, L) 3aBllCH'l', B COO'l'B8TCTBD C i_popM,YJio! (5), OT 
ollll46oK B8Jlll'l{llH N;(z, L} R M~(Z,L) , KOTop1,10, B CBOll 0~0pe.u;:&, cKJia
.u;HBaJ:>Tca :as cTaTRCTlN8CKRX Olllll6oK HenonpaBJI8HHHX aHa~0md N~ {z, L) 
ll ~ (z. L) ll RS H80llp8.u;eJieHHOCT8! K0~8HTOB Cll0T8YJ,I JDIHe!Imx 
ypaBH0md (4) • 

.Il,Jm R.83,Itoro aapH,Ita Z (n6o ~ rpynm,1 aapa.u;oB) eKcn0pma8HTWilr
HH8 3H8~8Jmll /\ (Z, L) annpoKCmlllpyi)'l'CH qJYHl(llH8! 

( 
F{L) + G(L) H (L) 

.i\ (L)= H L) F(L) ·[exP(H(L)/An)-1] + G (L)[ exP(H(L)/A_Q)-1] + -2- ' 

r.u:0 F(L)=(1-c1,.)-exp(-X(L)/i\n) , 
G(Li)= ~-exP(-X(L)/.i\a.) , 
X (L) - B8PJCHJm rpe.imna 6BBa L 

IlapaM8Tpii A n , J\. 0 , d-.. IDl81lT TO llt8 3Ha~8HK8, ~'l'O ll B 38BllCBMOCTll 
(I) • 

.Il,Jm BHJD3Jl8HWI BOSMOEH!il CllCTeMaTJNeCRHX .KTOB npo:aaBO,Il;HTCH 
oT6op co6HTd no pa3JlliIIIHHM KPRT8p~: 

1) orpaHR8Hll8 Ha R. (paCCTOSDme O'l' TQ1UQI BXO,D;a ny,ntOBOro Jl,lij)8 
B .-SHl> .u;o U8H'l'pa pa60~0! o6JiacTK MH1118HK B non0p0,m0111 ce~0-
mm) ~ Ka~eHWI KpaeBHX aqxp8K'l'OB; npa H8Jl0&8HKK YCJIOBWI 

10 

R. < 6, 3 MM .U:OJIH co6HTd c Hamr<meM npOBaJia aMIJJmTY.U: (.u;o ypOB
.H.II m.e.u;0cTWia) na.u;aeT c 20% .u;o 2%, 

2) YCJIOB:118 Ha c6poc aapH,Ita AZ npa B3am.t0.D;8il:CTBU clJparM8HT8 
~ llS~eHWI .D;OCTOBepHOCTll BH,11;8JI8HKH B38JDIO.D;e!cTBd, 

3) B1,16op napaM8Tpa C3 npa o6pa60'l'R8 cazyaD;Hil: c Baam110.u;0ic'l'BHH
Ml! B coce.u;ma: C~8'1'11HK8X ~ ll3~eHWI BJlWIHW:I B03MOJKHl,IX He~
'1'8HHHX 4l71YRTY8Il;Hil: aam.imzy.u;, 

IlpK onp8,D;8JleHllll llapaM8'1'pOB ,Il;8HHl,l8 o6'.&8.u;HHHll'l'ca no H8CKOJI:&KllM 
0008.D;Hml no 3ap.li.D:Y cpparueHTaM, ~'l'O H8o6XO.u;HMO ~ yM8Hl>D18HWI C'l'8'l'll
CTlN8CKOro paa6poca. 

0CHOBHH8 peayJll>TaTH npllB8.D;eHH B Ta6JI:Hnax 1, II, III. Ha pllc.4 noxa-
38Ha 9KCnepHM8HT8Jll>HM 38BllCHMOCTl> cp0.u;ae! ,l1,JDl[Hl,l npo60ra I\ OT npoil:
.U:8HBOro paccTMHKH K 0IlllCHB8llJllasl 88 ~ np:a 06'b8.u;HH8HIDI Z =6+10. 
rp~ 95% . ,Il;OB8l)H'l'8Jll>HOit o6JiaCTK ~ napaM8'1'pOB j\ Q K o(_ npllB8-
.D;8Hl,I Ha pac,5. 

/1.oa 
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101-r 

6<Z<l0 
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PJrlc.4. SKcn8pBM8H'l'8Jil>HM 38BllCK
MOCTl> cpe.u;a0i!: .1l,lllDlH npo -
60ra /\ OT paccTMHKH L 
OT TQ1UQI pcm,neHW! Kan -
npoxcmmpyu11M ~ 
~ clJparM8HTOB C aaPH,D;a -
MIi Z =6+ l O. G.n:y"qa! 
llZ>2, napaM0Tp C3 = 40, 
orpaHn0md Ha F\ H8T. 

ol 

0.2 

0.1 

0.0 1.0 2.0 ),., ,1111 

PJrlc.5. rp~ 95% .U:OB8pll'l'8Jll>-
Ho! o6JiacTK ~ napaM8TpoB 
AO ll cf.... • CJij"IM I:!. z > 2. 

nap8118Tp C 3 = 4 d , orpa
HlN8md Ha f\ H8T, 

P83fJll>Ta'l'H YR.a3HBSIIT Ha H&llllU8 8HOMWil>HOi!: KPPOTKOnpo6emo! KOMilOH8H
TH B \WKKl.\tllll norJlOiq8HKH p8.1UlTKBKCTCJUIX clJp81'118HTOB • .Il,Jm clJp81'118H'l'OB B 
KHT8PBEU!8 38pa,D;OB Z = 6+10 cpe,7J,HJ11l NmHa npo60ra aHOMam.Hol :KOMilO -
H8HTH OU8HKBa8TCS KaK A.a.= (1,9 ± 0,8) MY, 88 .U:OJIH npK <pllKC~ 

ll 
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A.a= 2 MM COCT8BJIJl8T d.. =, (0,084 ± 0,027). ~8HKH napaMeTpOB YCTOl
'IRBl,l np1r1 HaJIOlK8lillH pa3JlliIIUIWC 1<.p1r1Tep1r1eB OT6opa co61iTd (Ta6JI.11r1 II), 
qTO CBlrI,ll8T8Jll,CTBY8T 06 OTCYTCTBD KaKJ!X--Jm60 3HaqJrIMHX OlrlOT8MaT:llll8C
KWC norpelllHOCTel, CBJl3aHHhlX C KpaeBliMlrI aqxlleKTaMl'l lrl HeyqTeHHI:Dm ipJIYR
TY~ aMIWITY~ CHrHaJIOB. HMeeTCJi YKa3aHJrie Ha yB8JIHlleHJrie ope,IJ,Hel 
~ npo6era aHOMaJll,HOii: KOWOH8HTli C yM81U,W8HlrI8M 3apa,u;a (Ta6JI.lll) • 
B03MOlKHO, 8TO Jll3JUl8TCH CJI8~CTB1r18M sqxlleKTa llaMJlTlrl llplrl llOCJl8~0B8T8JIJ:,
HhlX B3aHM0~8ii:CTBWDC. 

Ta~a 1 
~eHKH napaMeTpoB Wlil<UW! norno~eHKH ,I1,1IJl WParM8HTOB c 
3apa,u;ar,m z = 6+10 nplrl pa3.7IIAHhlX KPHT8PWDC OT6opa C06iiTd 

YCJIOBM i\.n, MM J\a,MM d,.. 

t.Z > 2, c3 = 4d ' R. -Jm6oe 140,0±1,5 1,9±0,8 0,09±0,07 

D.1. >2, C3= 46 ' R < 6,3 MM 141,7±1,9 2,3±1,1 0,07±0,06 

t::.Z > 1, c3 = 4d , R. -Jm6oe 140,4±1,4 2,2±0,8 0,08±0,06 

T~a II. 
~eHKH napaMeTpa d.. ,I1,1IJl WParM8HTOB c 3apa,u;aMJrI Z = 6+10 
np1r1 pa3Jlll'IHWC KplrlT8pWIX OT6opa Co6iiTml: c lp!IKC~ea A..a= 2MM 

YCJIOBHH d... 

AZ > 2, C3 = 4d , R - JD>6oe 0,084 ± 0,027 

D.Z > 2, c3 = 4d , R_ - JD>6oe, npo6er) 5,2 MM 0,091 ± 0,033 

6.Z > 2, Cl= 4d , R. < 6,3 MM 0,089 ± 0,035 

AZ> 2, C3 = 6d , R.- JD>6oe 0,080 ± 0,032 

Ta~lll 
~eHKH napaMeTpoB @ymaum nornOIIleHM ,I1,1IJl pa3HWC KOM6HHatnrll 
38pa,D;OB !pparM8HTOB nplrl YCJIOBHJDC t.Z '> 2, C'3 = 46 , f\ -Jm6oe 

3a~ An,MM Aa. ·• d... Ao. ,MM nplrl 
d.. = 0,09 

5~2(,7 156±2 3,5±0,9 . 0,14±0, 05 4,5±0,8 

6~Z~8 149±2 2,0,±0,9 0,II;tO,IO 2,2±0,4 

r,-.:z<.g TAA:!? I.2±r.5 0 TT±n ~ I xtn.6 

T~a TY 1r1 p1r1c.6 M1lDOTplrlPYl)T pe3YJI&TaTH o6pa60TKH Tpex He3a
BHCJIIMHlC aHCaM6Jiel (1, 2 H 3) reHepKpOBaHHHX Co6HTd C 38JIOll8HHOI aHO
ll8Jll,Ho! KCIIIIOH8HTO:ll. lJKCJIO C06iiTd B Kalll:,ItOM aHCBMMe IlplrIM8pHo PaBHO 
llQIIHOMY 1UICJIY axonepm,eHTwn.HHX Oo6HTd. lIOJiy,leHHHe OU8HKH napaMeTpOB 
llO3BOJIJD)T C~eJiaTI, BHBO~, qTo npKM8HJl8MM M8TO,Iij1KS o6pa60TKH H8 ~ST 
CyDl8CTB8HHHX OlrlOT8M8TJriq8CKKX norpelllHOCTel. 

Ta6.1Ilma TY 
~emtH napaMeTpoB ~ nornOIIISHM ,I1,1IJl WPBI'MeHTOB o 
3apima1m Z =6+!0, nOJiy,1eHHHe npH O6pa60T1te reHepJripo
BaHHHX oo6HTml: c 38,Il;aHHHMH napaMeTpaMH An= 145,3 MM, 

Aa= 1,63 l&f, <f... = 0,15. YCJIOBM l:!.Z > 2 H C3 = 4d 

AHC8M6JI& j\_ l'I ' MM /\ 0 , MM Q Ao., ,.. nplrl 
Co6HTd d... = 0,15 

1 144,4 ± 1,5 ·1,5 ± 0,4 0,18 ± O,IO 1,7 ± 0,2 
2 145,8 ± 1,6 2,9 ± 0,8 0,07 ± 0,03 2,0 ± 0,2 

3 143,2 ± 1,5 1,7 ± 0,6 0,13 ± 0,08 1,6± 0,2 

1+ 2+ 3 144,3 ± 0,9 1,9 ± 0,3 0,12 ± 0,03 1,66± 0,10 

/\,a 

15~ r-• + ... + .f . 
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8<Z'10 
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5~ 

0 5 10 15 L..,. 

PHc.6. 3aB11cm,ocT1> ope,Il,He:ll JUIHHH npo6era /\ OT paccTOHHKH L 
OT TO'IKB pOJr,D;eHKH H 8IIIIpOKCHMllpyJ)~ ~ ,I1,1IJl 

WPBI'M8HTOB C 38~ Z =6+10, llOJiy,18HHH8 np:a o6pa-
60TK8 Beel reHepHpOBaHHOI COBOKYJIHOCTlrl C06HTd O 3a
~aHHIOOil napSMeTpaMII[ J\Q = 1,63 MM 1r1 d-. =0,15. 
C.nyqal AZ> 2, napaMeTp C 1 = 4d • 

12 a 13 
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OCHOBH!lE PE3YJ.IbTATH ,lll1CCEPT.AUHH 

l. C03Mf{a OpRI'WlaJil,HaJI M8TO,l!Jj!Ra o6pa60TIO! 'AaHHWC C aKTHBHOtt 
'l:8p8HKOBCKOil Mlml8Hli, 1103BOJIJmlllaJI Bl:i,ll;eJI.fITJ:, C06HTWI C MHHJ4'.M8Jil,HJ,IMR 

'AOCTYIIHHMR ~aMH 11po6era 1ParM8HTOB H 'A8illllaJI B03MOOW:OCTJ:, y,i8Ta CH
CT8MaTH'l:8CKWC HCKallt8Hml: B paCIIP8'A8JI8HWDC 110 ~aM 11po6era, B03HHKa
!OlllWC BCJI8'ACTBH8 (pJIYKTyarnni aMllllllTY'A CRI'HWIOB. 

2. ITo MHHHM a&c11epm.,eHTa AHOMAJIOH Hwt.n;eHo yxaarume Ha CYlllBCT -
BOBa!ille aHOMaJil,HOtt KOMIIOH8HTH B ~ 11or~Olll8HWI peJlf.lTHBHCTCIWX 
1ParM0HTOB co cpe,D;Bett ~Ott npo6era OKOIIO 2 MM H C B0Jlll1iHHott 11PHM8-
CH llpHMepHO 9%. B o6JiaCTH 11po6erOB e ) IO MM aHOMaJil,m aqxI)eKT H0 
11pOJIBJllleTCJ1, 'l:TO cor~acyeTCR c peaynTaTaMH, nQIIy,ieHHHMH paHee c 110-
MOlljI,10 ,IU)YrOi M0TO,ItmUI. 

3. ITQIIy,ieH K8'10CTB8HHl:lli peaynTaT o6 yB8JIHll8HHH cpe,D;Bett aHOMaJIJ:,
HOtt ,rr.,mm,1 npo6era c yMeH:r:,wemreM aapH,D;a WParMBHTa. 
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