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AEHOTAUMfl 

H3JIOxteH M8TO,IJ; rJia:SHbiX IWMJIOH8HT (rrpeo6pa30:S8HH8 

KapyHeHa-Jioe:ee). ,llaHiil rrpMMepu ncrroJI:Dso:eaHRH a'!'oro MeTo,n;a, 

B "tJaCTHOCTH, .IJ;JI.ff rrpe,IU3apHT8JIOHOH COpTHpO:SRM ,n;aHHbiX E 

HCKpOBHX CH8KTpOM8Tpax. 



• 

IIoHcR aqxpeRTMEHHX cnoco60ii xpaHeimJI, rrepe.u;a'1H H aHaJIMSa 

CJIOiKHbiX H300paxteHIDi JIBJIJI8TCJI OJ~HOH M3 H8M60JI88 8RTY8JII>ImX 

rrpoOJieM MHOrHX pas.u;eJIOE COBpeME:IlHOH HBYE.M. B CBJI3M C pacurn:pe

HM8M B03MOJKHOCT8H Bl:l't!MCJIMT8JII>HOH T8XHIDGIJ: lliHpOR08 pacnpOCTp8H8-

Im8 IIOJiytJ8IOT I.UIWPOBI:l8 M8TO,IJ;b1 oCipa6oTM M300paxteim:ti, R.OTOpl:le 

IIJCIIOJII>3YIQTC.A: ;r(JI.fi R.O,IJ;MpOB8HM.fi MBOOpaxteimif H rrepe,na't!H HX ITO IUI<l>
pOBbiM E.8H8JI8M CBJI3M, .I(JIJI peCT8Bp8D;H!Il HCR8JK8HHHX <PoTorpa~H, 

IIOBllU18HM MXR.8't!8CTB8 M OllCTpOl'O H3BJI8't!8HM.A: IIOJI83HO:ti MH{jlopMa

rum !113 .1U3YXM8pHbiX MBCCHBOB IJ;8HIIbiX. TaMe MeTOUH MCIIOJII>3YIQT 

npM R.apTorpacpPipOEBHMM C IIOMOIIti>D MCR.YCCTB8HHJlX CTYIIHM:ROB H808C-

Hl:lX T8JI, ,I(JIJI BM3Y8JIH3B[(MM 00'b8RTOB, 38,11;8HHHX 8H8JIMTH'18CR.M MJIM 

B BHJJ;8 roJiorpaMM, B peHTreHOBClWH H raiVTIVJB-JiytJ8BOH ,n;ecpeR.TOCIW

mm:, B 'tJBCTHOCTH, SJI8M8HTOB .fi,IJ;epHbiX peaRTOPOB, B 6:KocpH3MR8, 

M8,n;m.:uiHe , reo<flHSHR.e H BRYCTHR.e , 

CoBpeMeHHble MeTo~ noJiy-qeHHH HH<PopMa[(HH o :esamMo,n;e:ticTBHH 

9JI8M8HTBPHHX 't!8CTHU H JI,nepHBX peaKQHHX xapaRT8pM3YIQTCJI orpoM

Hm~ 00'b8MOM .n;ByXMepHOH H MHOr~~epHOH MHcpopMa[(HH, ITOCTynaroute:tJ 

C RpymrnX 9R.CnepHM8HTBJII>HbiX yc•raHOEOR. CO ECe E03paCTBIOIIt8H CRQ

poCTI>IO. Ot!eEH.n;Ho, rrpMMeHeHMe nocJie,n;Imx ,nocTuerum TeXImRH unCI>
po:eoif o6pa60TM ItiS06paJKeHHH ,11;8.110 6bi CYJI(8CTE8HHbiH BbiHrpllUl BO 

BpeMeim, ec.Jm, Hanp:mVIep, HcnoJI&so:eaTI> ObicTpoe C't!MTbiBaHHe Tpe

ROBOH MH<PopMa[(HH, IIpOH3E0,1J;MTI> t)~TM8 HHWoPM8[(HH 083 IIOT8pH 

IIOJI83HOH ItiHcpopMa[(HH, a TaruKe YB8JIM'tJHTI> CR.OpOCT:O o6pa60TM co

OI:lTMH. 
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B xo.n;e HCCJie.n;oBa:tm:i1:, rrpo:ee.n;emmx E rrocJie,n;Hee BpeMa: Me

To.n;aMH r.nrcppOBOH o6pa60TRM H306pa2lteHd, 6HJIO 06HapyJKeHO, 'tJTO 

HCITOJIL30B8HHe HHTerpaJILHOrO o6pasa H306paX8HHH BM8CTO CaMoro 

H306paXCHHJI Cyll{eCTECHHO IIOBLilllanT aqxpeKTHBHOCTL o6pa60TKH. IIpH 

BH6ope orrpe.n;eJieHHoro HHTerpaJILHoro npeo6pasoBaHHH :esaHMHaa 

KOppeJI.fiiUfH Me~n;y KOMIIOHeHT8MH o6pasa OIW3LIB8IOTC.f.l OtJeH:D 6JIH3KOH 

K HYJIIO. Ceif-qac DOJIY'q8Hbl .D;8HHI.le 0 CBOHCTE8X CHCTeM .D;HCR.peTHHX 

OpTOrOH8JI:DHilX 6a3HCOB, T8EMX IDiR. ~pLe, YoJim-AnaMapa H pR.n;a 

,n;pyrHX/I + 4/. 3TH npeo6pa30E8HIDI, O.D;H8KO, .f.lBJI.HIOTC.f.l BCero Jimii:b 

KE83HOIITHM8JI:DHHMH, IIOCR.OJILKY I\.OMTIOHeHThi o6pa3a E 8THX 6a3HC8X 

He .f.lBJI.HIOTC.f.l IIOJIHOCT:DIO HeR.oppeJIUp0B8HHWvlli. lipyroe HaiipaBJieime 

HCCJie;n;OB8ImH CB.f.l38HO C ;n;kiCR.peTHhiM rrpeo6pa30B8HHeM KapyHeHa

Jioe:ee / 5/. Kor,moHeHThi npeo6pasoBaHHoro TaEMM o6pasoM Hso6pa;ie

HHJI He R.OppeJIHpyroT MeJ!.U(Y C06o:fri PI 06JI8.IJ;8IOT TGM CBOHCTBOM, 'tJTO 

'tJ8CTL R.OMllOHeHT o6pa3a MOiteT 6UT:b BhiOpOilleHa 6e3 38MGTHhiX HCE.a-

2KCHP!ll HCXO.D;HHX .n;aHHHX. 

UeJI:b .n;BHHO:fri pa6oTu - rro.npo6Ho H3JIODTL MeTo.n; rJiaBimX KOM

rroHeHT c HCITOJILSOBaHHeM npeo6pll30Baim.f.l KapyHeHa-Jloe:ee H npo,ne

MOHCTpHpoEaTL B03MOXHOe IIpHMeHe:tme 8TOrO MCTO).l8 ).lJUI npe,IU3apH

TeJILHOH COpTHpOBR.H ,It8HHhiX B :M:CE.pOEhiX CHCR.TpOMeTpax • 

.IlHcR.peTHoe rrpeo6paso:eaHHe KappeHa-JioeEe 

Ha'tJHeM c HCTOPHH Eonpoca. B I933 r. XoTTeJIHHr 161 HameJI 

npeo6pa30B8HHe, KOTOpoe ll03BOJI.HeT nepeitTH OT lVl8CCHE8 ;1.4HCKpeTHbiX 
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KOMIIOHeHT K rrepeMeHH1IM, IWTOpLW .fiEJI.ffiOTC.fi B38HMHO HeKoppeJmpo

BaHHUl'vlH. TaR.OH no;n:xo,n IIOJiytiHJI H83Ba:Eme M8TO,n;a rJI8BH11X KOMITOHeHT. 

BapHaHT npeoopasoBaHH:ti ,JJ;JIR Herrpepi:mimX rrepeMeHHLIX OTKPLI~H 

KapYHeH H JioeBe. llOBTOpHO 9TO npeo6pa30BaHHe qx:,pMYJHipOBaJIOC:& 

TaR.JKe B pa6oTaX ,n;pyrHX HCCJI8,D;OBaTeJie:ti. IIepBOH8'118JI:&HO MOTO,D; 

rJiaBimX R.OMIIOHeHT HCIIOJI:&30B8JIH ,I(JIR npe.n;CTaBJI8Im.fi CJIY'I:J8HH11X 

IIpOD;eCCOB p.A:;uaMH. llpH 9TOM HCXO,IJ;H1le .n;aHHUe CBO.IJ;MJIHC:& R. MaCCHBY 

.I1;8HHbiX, pa311JJepHOCT:& IWToporo OUJia .MeH:&ille pa3MepHOCTH HCXO,I(HOro 

MSCCHBa, HO B R.OTOpOM CO,nepJKaJIBC:& 11paR.TH'tieCM Ta Ite HHcPoPM8:£.WR, 

liTO B nepBO~aJI:&HLIX .It8HHUX. 

IIycT:& X - H3MepReMLill c;r:r'l1aiiHLI!1 BeR.Top, cocTORUUI:ti ns n. 
IWMIIOHeHT. KaJI\IJ;8.fi ero R.OMITOHeH•ra IIpHHIDViaeT HeR.OTOpbie rrpe:HMY-

mecTBeHHLie 3Ha'I:J~, saR~'I:JeHm1e B orrpe.n;eJieHHhiX rrpe,neJiax. IIo.n;

BepraeM BeR.Top X HeKoTopoMy JIHHe:tiHoMy rrpeo6pasoBaHmo: 
--... (\. 1\ ~> 

X=~1Ji~ =WY 
1;::::..1 

r.ne npeo6pa3oBaHHI:li CJIYli8HmW :38R.TOp RMeeT R.OMTIOH8HThi 

~ T 
y ~ [111 ~~ ... ir'J 

H.MeeT JIMH8HHO 

YcJIOBHe JIMHe:tiHo:ti HesaBHCHMOCTH Mo~o saMeHHT:& Tpe6oBaHHeM 

B38IDv'iHOH OpTOrOHaJI:&HOCTR BGKTO)OB-GTOJIOD;OB: 
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---;.T~ { il 
WiW~= o 
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Tor;n;a KOMTIOH8HTH E8R.TOpa y ... '\.,(·- w. X 

i=j 

Lt:j 
paEiill: 

• 
't = I, 2, ••• , YL ) (J t- 1 

BeKTOPI:l X H Y RBJIRIOTC .f.I E3aMI\1HLIMM opToroHaJio:HI:lNM 

o6pasaMM ~yr ~pyra. ~ 

PaccMoTpiDJJ oneHKy cJiyqaiiHoro ~eRTopa X , R.or~a E3.f.ITO 

TOJI:OKO t'fL KOMTIOH8HT E8R.TOpa y , M }'y) < h_ • 0T6pOill8HHUe 
~ 

( h-~ ) ROMIIOH8HT E8KTOpa y E 06uteM CJIY"tiae 3al'.18HHM H8R0TO-

pWilli ITOCTO.f.IHHHMH Be JIH'tJMHa:rvrn: g.; ( i = Y>1 + I, I'Yl + 2, •.• , }'t.). 
I 

) • 3anmneM STY OJleHKy B BH.IJ;El 

- rn h-

X(m)-j: ~t-VJi + .~ gi Wi 
t ::.1 '1 ::.rYI '"1~ i 

BHOCHM8H npM T8ROi anrrpOKCMM8~IH OWM6RB BOCCTaHOBJI8HH.f.I paEHa 
~ ~ .......--:;---' rt.. 

D.XCrn)=X- X (m) = ~: ('(fi- gi) Wi 
1 =M-t-1 

a COOTB8TCTBY:routa.f.I e:ti Cpe,nHe-RBH~aTH'tJHaH ou.rn6R.a paBHa 

E2(rn)=E.{H 6~(m)f(}= 
~ A -

~ E ~ L L. ( tt i- ti) c tli- gi) 7 W .·'::::. 
L • . 0 0 J 

L.::YI'\ 1--1 J-::::. Wl+-1 

h. 

. ~L E{C~:-4£'{} 
u=m-t1 
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ITo orrpe~eneH~, orrTMMa~HBM opToroHa~HHM 6asncoM H93H

B9IOT T9KOH 6asnc, KOTOpHH MRHIDVH3HpyeT cpe.n;He-R.Ba.n;paTH'tieyiO 

OlllH6Ky, a TIOCTO.fiHHHe B8Jlli'tiHHH ·~ i_ paBBhi M9T8M9TH'tJ8CR.MM OD-
~ 

~aH.IDIM KOMIIOH8HT BeKTOpa y : 

gi=E{ ~·}= \JVi'E{X} 
Cpe~e-KBa.n;paTH't!HYJO OlliH6Ky MO~O 39IIHC8T~ B B~e: 

~ Q 

c2(n,J = L_. E [ ;ft- [E{ 1JL}J] ==-
, 
t=tn-+1 

=.f. W.T E[Ci-£{X})(i-E{Xj)']w,::: 
t -=rn -t-1 

Y\., 

=LW.TRVW 
r 1.. ~ 'L ) 

·'); =::. YYh -1 

r~e R x. - KOBapRaimOl!Ha.a MaTpm:~;a C.liY'JBHHoro rrpou;ecca, Ofll.f-

CHBaeMoro BeKTOpOM ~ : 

Rx~E [eX- E{ 5l.J )(X- E{ X ~f ] 
._..:p Tenep~ Hai.n;eM OITTHM8Jl~HRH OpToroHaJI~HbiH 6a3RC B8KTOPOB 

W i ( i = I, 2, ••. , YL ) • .noRaJKeM, "tJTO co6CTBeHHble BeKTopLI 

Rx MaTpRIJ,bi 

OI.Iill6R.y 

.fiBJI.ffiOTC.fi T8MV1 :E eKTOpaMI1, KOTOpLie MHHHMH3MpYJOT 

~ 2 ( m) . IlOBCIO.rr,y MEil He XO.n;HMC.fi B parJJKaX JIRH8HHLIX OpTO-

roHaJI~HHX rrpeo6pascBaHE~. 
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IIociWJibKY MaTpltl.Ubi Y n W s::EJIJIIOTCJI opToroHaJr:bHHMH, To 

r.ne I - e,ItMHII'tlHaJI MaTpm::~;a. 3aHoEo paso6:beM MaTpmzy H Ha 

ilO,llMBTPHUR no CXeMe 

H 

m Y)-m 
_,..---.__, ~ 

m K'-:t ·k'z 
K~ K~ 

Tor.na 

E.~m) = Sp 1--f 2.2 = S p (f\3 /\:1. f\,t + I(.., 1\2 k'11
) 

Jl,J:rR: Toro 'tlTo6u BR6paHHI:ili opTorcHaJ.IDI!brii 6asHc, o6pasoBaHHWi 

COOTBeTCTEeHHbiMH Bel<.TOpBMM MaTpHD;bi KOBapnawm, 6IlJI OIITMMBJI:b

HHM, ,llOCTaTO'tiHO, 'qT06H 

Sp 1\
2 

<, Sp (K31\1 K;>,r ---t- f\~t !\']_ f<'~r) 
113 YCJIOBHJI opTorOHaJI:bHOCTH ~: = '\f" Tw ilOJI~aeM: 

k-1.K; + k:2_ KzT= I l 
K: K 1 + k i K~ ~ 1 I 
~T T 
1\ Q K 2. + K4 t\~ -=- I 
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.D:aJiee .n;oKa3aTeJrE>cTBO Be;n;eM CJie,nyiO!J.UiM o6pasoM: 

s p (I( 3 A. I< 3,.. + 1("'1 1\2. "~ T ) "' Sp ( .t\ 1'(3' K3 i' }i2. l(~,. 1::''{).::: 

... Sp A2. + Sp c A 1 K'1>T 1\3 -· A 2. K2.T t\2..) =::. 

~ Sp A2.. + { 9.m Sp { 1\:-K~)-) m..-~ Sp CK4T [\, ) } = 
= S P A2 -1- { ~"' S p [I- l(r K ~ ] - .:'!"'+" Sp [r- 1\1 kT J]= 

:::: s? 1\2 + ( ~;;; ~ ~IYl-t-1) Sp [ r- 1\~T ~ J = 

Sp 1\.2 T c Q., -.:\lli+J Sp( 1\3'1:-?,) 3- Sp }'.. 2. 

TiepBOe HepaBeHCTBO CJie.nyeT H3 TOrO WeKTa, 'tiTO .1 }'Yl- - H8RMeH:b

Illee co6CTBeHHoe 3Ha't1eime E ~aroHaJI:oHoii MaTplil:o;e A 1 , a 

..:\m-t--1. - HaH6oJI:ornee co6CTEeHHC e 3Ha'tieHHe E MaTplil:o;e AQ.. . 
EcJIH ~ -W , To -i\..., =-K"' =-I , K 2 -=== 1<'3 -=-0 lil HepaBen-

CTEO rrepeXO~T 13 paBeHCTBO. 

I1TaK, OITTHM8JI:Olfirlt OpTOrOE8JI:OI:IHM 6a31i1C B8KTOpoB J=IBJIH8TC.ff 

TOT, KOTOpJ:lli Y.D;OBJI8TBOp.E:eT YCJICBHIO: 

1i1 COCTOMT M3 C06CTB8HEHX BeKTO!>OB MaTpliU.J;bl KOBapHa~H 

sa,n;aHnoro c.nyqaiiHoro rrpou;ecca. Tiplil aTOJ.\1 MHI00\18JI:OHa.E: cpe,n;He

KEa,n;paTM'tiHa.E: Oillll6Ra paEHa 



r-
h~;·,;: 
t:· 
~,.. .. ·· 
~:· 

- IC-

,___, 
> opt- - L___. 

t 

'1.. := t'f)~1 

Pa3JIOJiteHMe CJIY'tJBHHOrO EeR.TOpa IIO C06CT:EeHHWv1 E8I<.TOpaM 

MaTpHUU KO:EapManMH STOrO CJI~a~Horo rrpouecoa H83HE8IDT ~HOKpeT

HHM rrpeo6paso:EaRHeM Kapynena-Jice:ee. 3To npeo6paso:Eamie orrTM

MaJI:oHo He TOJI:OKO ITO I<.pMTepMID lVIDHHMj"Ma cpe~He-K:Ea~paTH'tJHOH 

OII1H6KR, no Taue H no ,n;pyrMM I<..PHTep:wiM, narrpnMep, MepH pacoeJI

HMJI MJIH SHTPOIIMH 3808JI8HHOCTH /II/. 

3Ha'tJIDv10CT:o Rax.n;oro HHWOPMBUHOHHoro rrpMSHaH.a E npe.n;cTaEJie

HHH KapyneHa-Jioe:ee onpe~enaeTOJI oo6cTBeHHHM SHa'tJeHHeM MaTpMUH 

KOB8pH8I.l;kU~. Ec.Jm Hei<.OTOpni~ IIpH3H8R. ~ i OT6paOFB88TC.fi, TO cpe,n;

He-K:Ea,n;paTH'tJH8.fi OIDH6Ka anrrpOKCHMBUHH B03p8CT88T Ha B8JIH'tJHijy 

;{ L. • Ynop.f!,Il;o'tJeHJm co6cT:eeHHHX sHa'tJeimii 

j\ 1. > ~ 2. > J • • .> ~ V\, > 0 

COOT:EeTCTByeT yrropH~O'tJ8HHOe paOTIOJIOJKeHHe COOTBeTCTBYIDmHX HH-

WoPMBUHOHHHX rrpH3HaKoE. YIH<l>opMa~oHHHe rrpH3HaRH ~ i 
HeKoppeJIHPOBBHhl. 3To 03Ha'tJaeT, qTo MaTpRUa ROBapHaUHH 

. ~ 

30BBHHOrO EeR.Topa · ~ JIEJ!H8TC.fi .n;MaroHaJI:OHOa. 

TipHMephl rrpeo6paso:Ea::mJI KapyHeHa-Jloe:ee 

E38HMHO 

rrpeo6pa-

Ilpoue.IClPB RO,nHpo:eaHIDI CJiyq.3MHOM IlOOJI8,T!;OBaTeJI:OHOCTM C 

ITOMOUl:OIO M8TOJJ;8 rJIBBHhiX KOMITOH8H'r 6HJI8 0Ilp060B8Ha H8 p.f!,Il;e 

npHMepoB. 
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ITpHMep I. PaccMoTpMM CR~BHHYID nocRe~oBaTeRbHOCTb :FoCi) 
HS 4 ROMTIOH8HT, cpe~HHe SHa~eHHH ROTOpHX paBHH 

' -fo (o) -fo ( 1._) fo (2.) fo (3 

+ I.OO -I.aJ -0.78 +0.98 

BoabMeM TORbl\.0 ~ernpe peaJrnaaiJ;MM aToro CJIY~ai1Horo npo~ecca: 

HoMep l~ 
pea~aa 

0 I 2 3 

I 0.9949 -I.0984 -0.6834 0.8428 

2 0.944 -I.3892 -I.0239 0.8649 

3 I.2047 -I.I897 -0.7822 0. 750I 

4 I.OI04 -I~I249 -0.8236 I.I005 
I \ 

MaTpH~a R.oppe.JI.HIJ;HH aToro npo~ecca paEHa 

I.0883 -I. 2435 -0.8552 0.9I77 

R::: -I.2435 I.4543 I.0075 -I.0644 

-0.8552 I.0075 0.70!4 -0. 73f!7 e. 
0.9I77 -!.(1644 -0.7387 0.008I 

Ee co6CTBeHHHe BeKTOPH H co6C7IeHHHe SHa~eHIDI paBH.I:l 

-0.5!75 O,C6CH2 0.4I62 -0.4444 

W==- 0.7259 0 '='79') 0.5454 0. I784 • 'I...' t'...J 

-0.3900 0.~:873 0.0334 0.8742 

-0.2305 -0.6420 0,7268 0.005 

II 1\; 
= (4.0088; 0.02I8; 0,0206; 0,0008). 
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B:brtmCJieHM C06CTB8Hllbi.X B8K~~OpOB 11: C06CTB8HHHX 3H8'tJ8HD 

npo:so.wurHc:b c noMOII{:biO cTaH.napTHoii nporpaMMH MATRIX ¥13 6H6JI¥Io

TeR.H nporpaMM Ha SBM ESCM-6. 

Ha pHc.I npH:se.n;eHH "tieThlpe eo6cTBeHHHX :seKTopa W0 (i), 
W 1. l i J , W 2. ( i) , W ~ c i) H 'tJeTblpe peiiieT'tJBTbiX qJyHIUniH 

Y OJIIII8 h 0 ( i) , h ~ (i), h 2. { i J , h 3 ( i) . 
Pa3JIOJK.HM B Ra"tJeCTBe npm.1epa BTOPYIO peaJIH38UHID npou;ecca, 

tz ( i) , no co6CTBeHHHM :seR.TopaM MaTpnmr Ko:sapnarzyrH R c 
H .n;JIS:I cpaBHeH:wr no ~YHR.Wf.HM YoJima. KoMnoHeHTbi npeo6pasoBaHHHX 

BeKTOpOB paBHbi (pHc.2) 

~ 0 I 2 3 

tK;-L 2,I3 0,25 0,05 0,00 

\NQt~l 0,30 O,I5 2,II 0,22 

BH~o, 'tJTO ROMTIOH8HThl pa3JI~8HHH .D;JIS:I npeo6pa30EBHRH 

KapJHeHa-JioeBe MOHOTOHHO CII8.D;8IDT C poCTOM HH)leKCa k . B 

npOTHBOnOJIO~OCT:b 3TOM,y, ROMITOH8HThl pa3JIOX8HRH no CHCTeMe 

cpyHR~m YoJIUia B ceKBeHTHBHOM npe.ncTa:sJieimH /IZ/ ¥I3MeWIIOTCJI 

C ~ HeperyJIRpHO. ~T06bi llOJIY'tJHT:b MOHOTOHHHH cna.n; KOMITOHeHTU 

YoJim-o6pasa, RX aeo6xo.n;RMo nepeTacoBaT:b. Tor.n;a oHH 6y~T pac

rroJioxeHH B CJie~ll{eM :nopa~e: ~( = 2; 0; 3; I. EMy COOTBeTCT

:syeT MaCCHB ~YHKUMH YoJIUia BH.n;a 
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~ ·+- + . 

k 
'l s = 2 

·++ ++ s = 0 

+ + s = 3 
+-t s = I 

r.ne S - ceR.:eeH'!'a W"FIKnMii YoJIIDa. TaKyro rrocJie,noBaTeJI&HOCTI> 

WYHKUHii YoJima, CTieUH~R~ecKyro .n;Jiff Ra~O~ KOHKpeTHOH sa.n;a~H, 

H83RB8IDT TIOCJie,nOB8T8JI:bHOCT:biD RapyHeHa~OeBe. 

Ha pRc.3 npHBe,neHH 3Ha~eHRff cpe.n;He-KBa.npaTH~HHX oiDR6oK 

BOCCTBHOBJI8HKH HCXO~O~ nOCJI8.UOB8T8JI:bHOCTM npH HCnOnL30BBHHH 

pa3RH~OrO ~MCJia ~JI8HOB pa3JIOX8HHR: 

I) ,nJIR pa3JIOX8HHR no CMCTeMe C06CTB8HHHX B8KTOPOB; 

2) ,nRR pa3JIOX8HHR ITO CRCTeMe ~YHKUHH YoJima B CeKBeHTRB-

HOI'vi npe,n;CT8BJI8HHH; 

3) .nna pasJioxeHHR no CHCTeMe WYHKUHH YoJima, rrepeTaco:eaH

HhiX B nop.ff,Il;Re KapyHeHa-JioeBe. 

liploiMep 2. PaCCMOTpHM CJIY"IiGHHblii npouecc, ROTOpiDI OITHCIIEa

eTCR MO,neJII>ID IVJapROBa. Ero Narpm:;a KOBaprrarum: paBHa 

B Ta6JI.I npHBe,neHu o6mHe BhlpaxEirnR ,UJIR cpe.n;He-KBa.I(paTR~HHX 

OlllH60K yce"\ieHHR ITpH BOCCTBHOBJIEHHH CJIY"Ii8HHOro rrpouecca MeTO

.UOM KapyHeHa-JioeBe, ~p:r:,e, YoJIII~a-.A,n;aMapa H .n;JIR pacTpoBoro 

CE.aHHpOEBHHR. 



IIpeo6paso:eaHHe 

KapyHeHa-Jioe:ee 

Yo.mna-A,n;aMa pa 
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Ta6Jnrn;a I 

G'j=)j, j =I, 2, ••• , N , 
~j - C06CTB8HHhl8 3Ha~eHER MBTPHn~ 
Ko:ea puaruui R x 

2. ~1 ~1 -ol(:(-X'\ ~-jh~(')r: g lgJ 
(), =-£ L_ e [-11 L=-o 'Sj j L~\· "4-'X.,' 

J )(=u ')('=o 

X e, - .n;:ecH~Hoe rrpe,n;cTaBJie:Eme "GHCeJI ~ 

~ t (j ) - "C:JHCJIO j B KO)J;8 rpeR 

Cpe,n;He-KBa,n;paTH~I-:bie OillU6K£1 yce~emm npM pa3JIH~HblX 
-~ N SHa~eHIDIX J=e ( J1 = O,f; Jz = 0,5) .rvm = 32 

npR:ee,n;eHbl Ha puc.4. ~ npeo6p~so:eaHHH: K8pYHeHa-]oe:ee, 

~p:&e, Yomna H .1VLff ceRBeHTHo-:-ynopR,n;o~eHHblX qymu:~;nii Yomna 

H .nJISI ;n;na;nHo-ynop.fi,n;o-qeHimX cpy:munr:tr Yomna. 

ilpHMep, 3. 3a HCXO,n;Hbl:ti CHrEaJI B3RTO .II;By:XJ.IJJ8pH08 peilleT~BTOe 

.:nByxrpa.n;arnroHHoe r1:so6paEe:rme p~3MepoM B x 4 (pHc.5), sarnyMJieH-
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HOe C JIY'tl8HHhiMH a,n;eRBa THHMH myMa MI1, OimCbiB88MbtlVID. MO.IJ;8JLbiO 

MapH.OBa. Cpe;n;H.F.UI HHTeHCHBHOCTI> noMeJrn paBHa IO% oT Ma:r<.ciDJTaJII>

HO~ HHT8HCHEHOCTH HCXO~Horo CHrHaJia. Ha pnc.5 ~aHH 3H8'tl8HHH 

cpe~He-R~a~paTH'tJHHX OlliHOOK yce'tleHRR ;n;~ rrpeo6paSOB8HHH Rapy

HeHa-JioeBe, ~pi>e,H YoJillla c paSJll!'tlH1IM pacnoJioJKeHHeM 6asncimx 

cpyHR.u;ID! - ceR.BeHTHBHo-ynopH~o-qeHHJ:lX H ~Ha,n;Ho-ynopSI,U0'4eHHHX. 

PaccMoTpeHHHe npHMepH ;o;eMOHCTPMPYIOT cymecTEeHHHe rrpeMMy

meoTBa M8TO.I(8 rJIBBHHX IWMHOH8HT 0 MCTIOJII>30B8HI18M npeo6p830B8-

HHSI KapyHeHa-JioeBe. O.n;Haiw lllHpoKoMy npHMeHeJmro rrpeo6pasoBaHRR 

KapyHeHa-JioeBe rrpenHTOTEyeT TO, 'tJTO OHO Tpe6yeT OOJII>lllOro 06~e

Ma BH'tJHOJI8HHH. CHa't1aJia H800XO~MO ~MarOH8JIH8HpOB8TI> MaTpHu;y 

OOJII>lllOfi pa3M8pHOOTH. 3Ta MaTpiDJ;a OR88biB88TOJI 6JIH3R.OH K OHHI'Y

JI.HPHOHMMaTpm.:J;e, TBK RBI( H8R.OTOpb1e ee OOOOTB8HHH8 8H8'tl8HM 

o't1eHI> MaJIH. ITpo~eoo ~aroHaJillsarmH oR.aShiEaeTo.rr Tpy;n;Hoit Bbl'tffiC

JIHTeJII>HOH rrpou;e~po:ti. ITooJie Haxo~;n;eHHH oo6cTBeHHHX BeKTopoB, 

o6pasyrofl{HX OITTHM8JII>Hb1H OpTOrOH8HI>Hb1H 088110, BbiiTOJIHSIIOT OaMO 
2. 

rrpeoopasoBaiDie KapyHeHa-JioeBe, KOTopoe TpeoyeT ~ onepaD;liifi 

yMHO~eHRH H OJio~eHHn. 

ITpaB~a, oymeoTBYIOT cnooo6hi 6hicTpo:f1: ,n;HaroHaJIHsarwn MaTpm:J;bi 

R.oBapMaiWH /?I. O;n;HaRo, orm: ;n;aroT Jil1llli> He6oJII>llloe ooKpamerm:e 

Ehi'4HOJIHT8JII>HbiX orrepau;I1:H, a OOOTE8TOTBJID~8 aJiropMT~ffi He .HE~

IDTCR TBKHMH ~e YHMBepOaJII>HhiMH, RBK 6HOTphi8 aJiropHTMhi rrpeo6pa-

80B8HESI ~pi>e HJIH YoJillla-~aMapa. 
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,llHarOHB.ilM3BIUHO MBTPHUbi IWEapHBIJ;1H1: E9.IlYT C llOMOut:OIO M8TO

.n;a RE.o6H, pa36HBBH HCXO~HYIO MB'l'pMcy KOBapHBIJ;HH Ha IIO~IVJaTpHUhi. 

'tfuCRO HTTeparuffi, R I<.OTOpiDII CBO,I;HTCH Ehi~HCReimH COOCTEeHHhiX 

BeKTopoB no MeTo.zzy Hlto6H, yMeHHnaeTCH 6Jiaro,n;ap.H BU6opy 6oRee 

TO~Horo :ayJieEoro rrpH6~EeHHH. 

KpHTepHeM .II.JIH EU6opa 'tJHCJIE: oTc~eTOE HJIH ROMnoHeHT Mcxo.n;-

HOtO BeKTOpa RBRHeTCH BeRH~HHa 
h. 

l ~{R (x2t,,X2i)-R(xzi,zi-,')-R. (Xz.i-1, Xz.;)+R(K2~-f Xz;-, )} Jh-=-~ t,: 1 t\. ' ' ,_J __ _ 

~ [R (b(z~, X2-1) -.~ R (Xzl-1) )(zl-1) J 
L>=-1. 

r~e R(x.x') - MaTpHUa KC>BapHaiJ;HH. Ec.lill .Jrt << 1 
To MH npe.n;cTaBJieHHH ;uaHHoro CJ[y~a:t!Horo npon;ecca .n;ocTaTo~Ho 

BSHT:o YL oTc~eToB • .IJ)I.fr on;eHR.v.: ~MeJia peaJIHsaiJ;Hi1 HeoOXOWiMhi 

.n;aHHhie 0 3HB'tJeHIDIX CTBTHCTRR TII>OD;ecca. B CRy~ae rayCCOBCR.oro 

rrpon.ecca rpaHIITU:J ~cnepcmii co6c:TBeHHHX 3Ha~eHIDi z R.oMnoHeHT 

oo6cTBeHHI:U BeKTopoB MaTpmJ;u KOBapnaiJ;MH, Hatf.n;enwx no N 
peaJIH3aD;HHM, paBHII 

~2 ~ 
2. ~: 
IV _A. L 

L 

Y\, ~t )_j ~2 ~ 
1. L -W· N {~i -'Ai )2 1.. ' £::1 

j =l= 1~ 

, 
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Ilpeo6pa30B8Hll8 KapyHeHa-JioeBe B MHOrOMepHOM 

8H8Jm:33 -
IIpH o6pa6oTRe axcrrepHMeHT:3J!bHHX ;n;ammx, IIOJIY"tJaeMHX c 

6oJI:omruc cneRTpoMeTpOB, E03HHR.ai3T rrpo6JieMa 6HCTporo C'tJHTbiBa

HRH H 6HCTporo OT6opa ITOJI83HO~ HHqopManHH E C~TO~ WoPM8, a 

TaRJKe 6HCTpa.fi o6pa60TR8 IIOJIY'tJ8HHO~ HHWoPM8I:UU'I. B 38,U8lJ8X (fM-

3lf!Ui "-i8CTHIJ; Bll!CORHX SHepr~ MO::'yT 6Il!T:O IIOJI83HJ:It\IIH M8TO,Itbi o6pa-

60TR.H H C~m.s: HHWoPM8I.Um, paspa60T8HH118 B TeXHmte CB.S:3H. 

MH(flopMaiJ,Rff o JI,uepHoM co6H~~u, perHCTpHpyeMOM 6oJI:&IllHMH 

C IT8KTpOM8Tp81ViH, 0611'tJHO CO.n;epJKH'~C.fi B ROOP,Il;HH8T8X T0'18R, pacrr

pe,ueJieHHHX B,UOJI:O TpeR.a 'tJ8CTHUill C orrpe,n;eJI8HH1IMH HHT8pB8JI8MH. 

,1I.Jm onpe,ueJieHH.fi rrapaMeTpoB 'tJaC~~:m.J;Il ( pi e I c.p I E .J z ) HC

IIOJI:03JIOT H8CROJI:ORO npoeRJ'..Uilli COdHTWI, II03EOJI.fiiOUlH8 BOCCT8HOEHT:O 

ROOP,JtHH8Tlll 3.JI8M8HTOB TpeR.a B Dj)OC TpaHCTE8. 

TpeR MOJKHO npe,UCT8BHT:O T01ffi.O~ B H8ROTOpOM MHOrOMepHOM 

IIpOCTpaHCTEe, 8 Ra:at,noe H3Meperure - COOTE8TCTBYJO[Q8~ ROOp~HBTO:tl 

B aToM npocTpaHCTBe IBI. Orrpe.n;eJieHHI:lH RJiaoc TpeRoE rrorra,uaeT 

EHYTP:O HeRoTopo:i1: o6JiaCTH aToro MHoroMepHoro npocTpaHCTEa, :a 

M;IlGHT:miJHR81UifiO TpeROB M0.2KHO nepeHeCTH E STO ITpOCTpaHCTEO. Tpy,:n;

HOCT:O T8ROrO MHcpcpMaUHOHHOrO IIO.:IJ;XO,IJ;a 38EJIIO'tJ88TC.fi B TOM, 'tJTO 

p83MepHOCT:O npoCTp8HC'l'B8 OR83I:U!88TC.fi 0"18H:O Bll!COR.Oi!, a 06'18M 

narJJ.fiTH H Tpe6yeMI:iLU 06'beM Ehl'tJHCJ~8HHM - orpoMHHM. EbiJIO 6bi ITOJI83-

HO CYlQ8CTB8HHO ITOHH3RT:O pa3MepHOCT:O rrpocTp8HCTB8 683 IIOTepH 

ITOJI83HOH HHWoPMBD;HH. )IJr.fi aToro MOiKHO LICITOJI:030B8T:O M8TO.U rJiaB

HHX KOMIIOH8HT HJIH npeo6pa30B8:ffi e KapyHeHa-JioeBe • 
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Pas6epeM npHMep HCITOJII>30:E181mJI aToro MeTo;n;a ;n;JIR pacnos

HaHM H 8H8JIH38 TpeR.OE. 

llyCT:O, HSIIpHMep, TpeR. onpe;neJiffeTCR ITRT:biD TO'tfltaMH. Ha 

o;n;Ho~ npoeRUHH 6y;neT HSMepeHo IO Koop;n;HHaT. ~ sa;n;aHHR Tpexa, 

MeJK;n;y TeM, .noCT8TO't.JHO BCero II.ET:b napaMeTpOB. EcJ.IH H8HTH 8TH 

IIRT:b 3HS'tJHMb1X napaMeTpoE, To ::HatJeHM RMITyJI:oca "t.JaCTHIJ;hi p 
Eupa~JIOC:b 6u WYHRn:Hen aTHX n.ETR napaMeTpoB: 

liTo6u HaMTH napaMeTpbi ~ 1 J ~ (~ J , , , > 1 s- , BOOITOJI:bsyeMCR 

MeTo;n;oM rJiaEHHX E.OMIIOHeHT. CosepnrnM npeo6pasoBaHHe KapyHeHa

noeBe HS;n; H3MepeHHUM BeKTOpOM 
~ 

X (r1., 'X: 2.) ... , ')Cr) ~~ '1-, d 2.J " ' ) .r) 
C ~eCRT:biO R.OMflOH8HT8MH. liT06bi :IaiiTH MaTpvUJ.Y Ilpeo6pa30B81ill.fi 

w , He06XO;n;HMO 3H8T:b CT8THC'rlftieCRHe xapaRTepHCTHRH lOI8CCa 

Ha6Jiro;n;aeMRX C06HTRH. :t1x H8XO,IT)I'r JI:H60 C IIOMOI!tDID MeTo;n;a MOHTe

KapJIO, m6o arrnpoR.cHMHpyroT rrpo::xecc onpe;n;eJieHHHMH CTaTRCTR'tJec

RIDIIH MO,IJ;e.JI.fiMR. IlOCJie;n;ID'!H M8TO;n;, l103BOJIRID~:IDi rrpe,II,CT8BHT:O M8T

pm.zy R.OB8pRai.Um B RBHOM BR;ne, !38CJIYDBaeT OC06oro BHHM8Im.ff. 

IlOCJie .Toro R.aK Haii.n;eHU COC~CTBeHHHe BeKTOphi MaTpHIJ,H Ko

EapHalijiH, HX paCITOJiaraiOT B IIO.PJI,IJ;Ke y6hll38HM C06CTB8HHhiX 3H8-

't.JeHHH, H Te 3Ha'tJeHHR, ROTOpHe OK83hiB8IDTC.fi M8JIHMH ITO orrpe;n;eJieH

HOMY npH3HaKy, OT6paChU38IDT. Ilpo:HCXOWJ:T CJKaTHe RHWoPM8IU1R. 

IIepBHe IIfiT:o E.OMnoHeHT pasJiojKemrR ~ 1
1 
~ 2 J , • , , ~ s- co;n;epj!taT 
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HCKOMYJO HHcpopMaiUIIO B CJKaTOM B11,Ue, a KOivlilOHeHTU 3 G 1 ~ 7-J • • •J! 1.0 

YR83HB8IOT Mepy COITOCTaBR8HHH TpeKOB paSHUX THITOB. TOT ~aKT, 

'1TO KOMIIOHeHTH ~ 6 J ~ 1-J ·• · l ~ j,Q MBRLI, HCIIORLSYJOT R.BK KpHTepiDi ---rrpoBepKH cpaKTa, '1TO BeKTOp ){ npMHa,UJieDT R _:n;aHHOH TpaeK-

TOpHH. 3Ha'1eHMe RpMTep.0JI TeCHC CBH38HO C OUIH6I<.BMM HSMepeHIDI 

,ll;eCHTM 1\.00p.n;PIHaT TpeKa. 

B o6meM CRy'1ae TpeK peaRLHOH '18CTMUH o6paayeT crymeHRH 

HJU1 MaCTep B rrpocTpaHCTBe, paaMepHOCTL RoToporo L MeHLllle 

paaMepHoCTM rrepBOHB'1BRLHoro npocTpaHCTBa N . oTo SHa"CJHT, 

'1TO ocTaRLHUe HHcpopMaUHOHHHe npMaHaRM ~ Lt-1J ~ L+2 J,, '-' ~IV 
HBRHIOTCH MBJII:i[lVJM BeRI1'1HHaMH. B K8'18CTBe KpHTepH.f.l rrpHHa,IVIeJKHOC

Tl1 TpeKa K .n;aHHOMY MaCTepy 6epyT BeRM'1MHY 

I f'v 

dL=0L: 3: 
t=L+i 

ROTOpa.a: .UORJK.Ha 6biTL MaRa no cpaBHeHMIO C aqxpeKTJ.iiBHOH OlilJ.ii6R.OH 

H3MepeHd. 

B pa6oTel91 TaKOMY aHaRHay 6HRR rro.u:seprHJTH I004 TpeKa, 

BJ.ii,Il; KOTOpbiX .I(aH Ha pli!C. 6. Koopo;li!HaTbl '18CT~ B :tm.IJ.YR.B:X J.iiCKPOBbiX 

KaMep IIORytiBRMCL nyTeM Paab1rp:biB8HRR: C06biTHR MeTO,ItOM IVlOHTe

KapRO. TpaeRTopHli! rpyrrrrnpoBaJIH1JL B co6HTH.B:, co.uepJr.a!llM"e oT 2 

.TI.O 8 '18CTmJ;. ilOCRe COpTHpOBRM :9CeX IWOp~HaT, IIpOBO_:o;HJiaCL 

H.IJ:8HTH@m.anrur TpeKOB. BH'1HCMJI:~CL BeRH'1HHbl ~ 6, ~ 7-J , r I) ~ 10 

.n;JIR paaRH'1HbiX ROM6HHa:o;Hi1, oT O,'J;HOH ,no N ~ nap R.oopn;HHaT 
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TO~eK TpeKa. COBORYITHOCTn TO~eK rrpRDHCHBanaCn K O~HOMY TpeKy, 

ecnH cis-< (2 + 3) E , r,n;e E.. - aqxpeKTHBHaH oiilitl6Ka HSMepG

Hd. TaKa.ff JIOrnKa H~8HTH<PJm.ai.J;:K3: H l3116opa pea.JinHbiX TpaeKTOpH:f.i 

ocymecTBJJJIJiacn B aHa.JioroBOM np~ueccope 191. 
Ha pHC. 7 rrpe~CT8B.JI8HO pac lipe;n;e.JieHHe HJI8CTepOB IIO KPHTep:TiHO 

cL 2 
/IO/ ,IL7IH HCKpoBoro Cl18KTpJM8Tpa f( 603 IIO CXeMe MO,U8.JIHpo

B8HM, R.OTopaH 6H.Jia orrn:caHa BJ:rne. BH.n;Ho, ~To Bee RJiacTepH 'I:IeT

KO pacnpe~e.Jm.JIHCn Ha .n;E8 rpyiiiiJl: r{:.yrrny HCTIIIFIHI:lX TpeKOB M 

' 
rpynrry JIOJIUlliX TpeKOB. ITocJie.n;H.ff.1: rpyrma xapaKTepMsyeTC.fi rMnep-

Tpo<PHpoBaHHrnvm 3H8'1:J8HKHI-.lli E8JIHtiHHH ol_ 
2

• 

Ha pHc. 8 ~aH rpa(pl!R BpeMe :m: c-qeTa B rrpouecce n~eHTUcpHR.a

UHH C06HTHM B 38BHCHMOCTH OT ~~CJia TpeKOB Ha Ka.n;pe. ITpHB8~8HH 

3H8'1:J8HHJI MH Tpa,IUn.J;HOHHOrO M8TO}W "rpy6o:f.i CH.JII:>J'' H ,II;JJJI M8TO.n;a 

H8X02K,IJ;8IDUI rJI!:!BHhiX ROMIIOH8HT C IIOMO~IO ,IU1CR.p8THOrO rrpeo6paso

E8HH.fi KapyHeHa-]OeEe. Hs pHC.8 BH.n;HO, 'qTO B THITH'I:JHOM C.JIY'qae 

6 + ? TpeKOB Ha C06hiTHH BRHrp~n EO BpeMeHH .C'I:JeTa COCT8B.JI.fi8T 

102: I. 3To TI03EO.JI.fi8T C,11;8.JI8Tn Bl:lBO~ 0 TOM, '~:ITO rrepexo.n; K aHa

JIHSY TpeKOEHX C06hiTKH B HCKpOBhiX CTI8R.TpOM8TpaX C DOMOUU>IO Me

TO,Ua r.JIBBHHX R.OMllOH8HT .fiBJJJI8TC:I 3R.OHmiJT..1'q8CIUI 060CHOB8HHbiM. 
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h,(x) _..._.....,_ ..-..~.o.-&......,. Wo (l) - W.z (l) 
l 

W.,(U 

h., ( )( ) L-..... """'1"" ...... - l 

PHc. I IIpHMep opTorOHaJ.IDHHX oas:~COB ;n;Jlfl N = 4. 
Wo r,·) , W-1 ((: ), W,.tfc), ~ rc'), 

(I ~ i ~ 4) - COOCTBeHme ;¥eKTOpH KOppeJI.firniOHHOH 
MaTpH~ ;n;Jlfl noc~e;n;oBaTeK&HOCTH ( I,OO; -1,20; -0,78; 
0, 98 ) • Oim o6pasynT 6aSJIC ;n;JIR npeo6pa30Bamta Kapy
HeHa-JloaBa. hare), h_,r,') , h 2 (i) , h

3 
{ij, 

(I ~ { -'. 4) - 6asHCHHe lf>YHKtnn;I ,n;Jlfl npeo6pasoBruma 
YoJ.mia. 
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PHc. 2. Ilpm:Mep pa3JIOxemrn: HeltoTopoti nocJie.n;oaaTeJibHOCTH 

no C06CTBeHHbiM BeKTOpa.M KOppeJI.fi~OHHOM MaTpl'II1,l:l. 

IIpHBe.n;eHii 3Ha't!eHWI r JiaBHHX KOMIIOHeHT I cnJiomHaa 

Rpm:BaJI/ H KOMIIOHeHT 3ro.mn-o6pasa /nyHKTHPHaJI 

Iq)HBM/. 
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PHc. 3. Cpe,n;HeKBa,n;paTHqime OIIIH(5KH BOCCTaHOBJieHWl HCXO.n;HOlt 
noc~e.n;oBaTe~~HOCTH .n;~ paa~qaoro qKC~a q~eHOB paa
~oxeHKf.l /HHqJOpMa.IJ;HOHHH::C I!pH3HaKOB/. 
KpHBa.a: I - .n;~ paa~oxena.H KapYHeHa-JloeBa, KpHBa.a: 2 -
.n;~ paa~oxeHIDI no c~KBHHTHBHo-yrrop.gn;oqeHHHM cl>YHKIJ;H.fiM 
Yo.mna, I\pHBaJI 3 - .n;~ paa~oJKeH.WI no CHCTeMe WYHKUK~ 
Yo.mna, pacrro~OJKeHHHM B nop.gn;Ke MOHOTOHHOrO YMeH:&IIIe
HHH KOMnOHeHT 06paaa /J~Op~oqeHHOCTD ITO lapyHeHy
JloeBy/. 
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Pzc.4. 3aBHCHMOCTb cpe~HeKB~~aTKqHOa OIDR6KH BOCCTaHOB
Jie:mm £ 2.. HCXO,D;HO~ OOC.Jie,IJ;OBaTeJIDHOCTH OT l!HC.Jia 
yqTeHHHX HHWOPMaUHOHHR{ npzsHaKOB ~~ c~aiHoro 
MapKOBCKOrO nponecca C KOS~~eHTaMH KOppe~ 
.P= 0,8 /nyaKTzpHHe Kpla:Bae/ H fiJ = 0, 5 /cnJiomHBe 
KPHBue/. "K-L" - npeo~5pasoBrume KapyHeHa-JioeBa, 
"F'' - rrpeo6pa30BaHHe <b;rpbe, 11 Waes:h-d " - ,I1;JI.fl 

pasJioJKemm no ~a.n;Ho-yuopR,D;O'CieHHI:lM <l)YHKIWSIM Y omna, 
" Wafs h-s " - ,n;m pasJioJKe:mm no ceKBeHTiriBHO
ynopR,D;o'CieHHUM i.PYHKUH.FIM Yomna. 
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PHC.5. 3aBHCHMOCTb Cpe~HeKB~>aTHqHQH OmH6KH BOCCTaHOB

JieHIDI 6 2. .n;Byxrpa.na.uH<>HHoro pemeTqaToro Hso6paJite

HIDI, IIOMeuteHHoro B npa:BOM BepxHeM yrJIY, OT "tiliCJia 

yqTeHimX npH BOCCTa.HOBJremm HHWOPMa.uHOHHWC npHsaa

KOB. 11so6p8iKeHHe HCKaJIWHO CJJ:ytraHHHM a.n;;nHTHBimM 

illYMOM, HHTeHCHBHOCTb IWTOporo COCTaBJmeT !0% OT 

HHTeHCHBHOCTH H306paJiteE~. illYM OOMCHBaeTCH CJiyclaHHHM 

MapKOBCKHM npOUeCCOM C K03~HnaeHTOM KOppeJmURH 

.P= 0,8 /nyHKTk!pHBe Iq)EBHe/ H .fJ = 0, 5 /CIIJIOIDHHe 

KPHBHe/. "K-1:" - npeocpasoBaHHe Kapyaeaa-]oeBa, 

"Walsh -cl" - pasJio2KeHHe no ,n;Ha_ll;HO-ynopJI,IJ;oqeHHhiM 

c!JYHRUWIM Yo.mna. 



PHc.6. 

Hoay/1U UC1Cpo6b1X 

KaHep ""-~ 
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HazHum 
/ 

CxeMa HCI:tpOBOrO cneKTpOMeTpa R 603 H BH,IJ; TpeKOB, 

KOTOpDte 6DtJm paCqJI[Ta.Hbi B pa60Te / 9/ C HCllOJI1>30Ba

ImeM Mo.n;e.mq>oBamur Moa~~e-KapJio. 
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PHC. 7. PHCyriOK, TIO.f!CiffiiOII\Hf! OTC·Op TpeKOB DO ~RTepHJO 
~0 2. / d 2 = :?- t,· , c,n;eJia.EHHit B pa6oTe • TfeTKO 

t.c6 

BH.n;HO pa3,n;eJieHHe COOYT~R Ha HCTHHHHe H JIOEHUe 

Tpeim. 
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Hemotf 
"2piJ6oU (~UJibl" 

/ ~®· 
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1 2 3 4 5 6 7 8 9 10 

1/uCAo rnpetrol Ha co6blfflue 

-----___________ , 

Pzc.8. BpeMH o6pa6oTKM, Heo6xo~oe ~ z~eHTZWRKauHH 
TpeKOB MHOrO~yqeBOrO C06HTHH C ~C~OM TpeKOB Ha 

C06HTHe OT 3 ~0 8. BepxHH~ rp8WHK - ~~ Tp~UH
OHHOrO MeTO~a "rpy6o~ CH~". HHxHHH rp~- ~~ 

MeTO~a r~~ KOMnO~eHT C HCU0~30BaHHeM 3BM 
cnc ?soo 191. 


