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A H u o T a n H n 

06cYJIC,1J;aeTcsr H,l{esr cos,l{amur "Ta61mnhl cJiyqa}tHhlX 

3Be3.l{", CTIOC06Hoit BOCilpOH3BeCTH B BH~e, npHrO~HOM ~JIR 

conocTaBJ{e,1Mu1 <; : axcnepm.iewra.M~, . reopeTHttecKHe npe;ncran-
• • ' ; 4 • • • 

..... ., .. , 

JieHHSI O M~Oxec~BeHHOM pox,nemnt ·:;sJieueHTap}!hl~ tiaCTl1U . , 

TIOKa3aHa B03MOXHOCTb COCTaBJieHHSI TaKoit Ta6JIHUH B HHTep

BaJie 3He prH}t ~o IO E::rn. 

' 



:SOJI.hillJIHIGTBO pa60T no Teopm1 MHO .• eCTBeProro poz;i;e1nrn TIOCB2:

ll{e HO pememuo ,Il;BYX 3a,Itat! : BI:lq11:cJiemuo CTaTHCTJ1:'t!eCKMX Be CO B pa3m•rq

HbIX peaK!Uilf M TIOJiy'lleIUl!!O mmyJH,CHHX pacnpe,nenem1~. B CTOpoHe 06h!'t

HO ocTaercn Bonpoc o~ yrnoBh!X pacnpcx~neHHRX H o pa3JIHqnoro po.n;a 

KOppeJIRUIUIX Mex,ny Hartpa.BJI8HHSIMH H CKO,PO CTSIMH BTOpHttHbIX ttaCTHU. 

Mex.l(y -reu, pememrn e ro no3BOJI~Jio 6u 6oJiee onpe,neJieHHO cy.n;Hl'l> o 

npnro,nHocTM Teop:vrn .ztil.H oc5'nJICHe m,rn npouecca MHOJB:ec TBeHHoro pox,ne

HHR. B c aMOU ,nene' KOppeJIHIUUi Meil.ItY HaTIJ)A.BJieHHRMH )J;BI1JiteHHSI qacrirq 

,!(OJI~HbI 3aBV. CeTI> OT xapaxrepa B3aHMO,!(eHCTBHa M8llt)ty ttaCTHUaMH B 

MOMeHT HX pox,n;eHMSI: B rre pBOHattaRl>HO~ MO,n;e.rrn ~epM~ CTaTHCTHtteCKH 

He3aBHC11MI:iIX BTOpMtmbIX qacTmt KOppeJIR!.\tIH .n;on:s:HH 3aBl{C8T!, mtmh OT 

orpamitremdl , BI:iI3hlBaeM!lX 3aKOHaMl~ coxpaHG!IMR ; B r!pHHSITOU ceit'tlac 

rtpe,n;cTaBJIGHHH O pe30HaHCHOM B3a:m.w,n;ei1CTBlrn HYKJIOHa H Me30Ha Be

JIHtfHHa Koppennu~n ,:n;onzHa 6uT1> 6onbme. ConocTaBneHMe KOJIHqecrBeH

HhIX BUp~xeHMM )tJIH KO ppenRUH~ c 3KCrrep~M~ HTOM , 6UT b MOXeT , YTO'tl

HMJIO 6I:iI xapaF.Tep pe80HaHCHoro B3aHMO,n:e~CTBirn: MJIH Ha.MeTJUIO npe.n;e

~H M306apHon TeopMR. 

l{a1.tecTBeHH}tJO ouem\y Ko ppemn~11i "Bnepe,:n;-Hasa.n; " ,rce.na.JI eme 

cl>epMH (I), y-tntT1:rnan 3aKOH coxyanem'UI MOMeHTa KOJIHtfeCTBa )tBM:iiteHMH • 

0,!(HHIW' .n;.rrn KOJT.WieCTB0H P.!X BLBOJJ:OB rICMGXO~ CJ!~iT rpo:uo3,n;KO CTI> 

Heo6xo,n;:mmx p1ctteroB . Ho ecm-r C>hI 71:X vr y,n;aJioc npoBecrH npH npo

cxennmx npe.n;rro.rroxemrnx, I o 'lCJimimemrn n11.n;a MaTpxu~u B3afnAo)teitcrBLUI 

( ecre cTBeHHHil nyTb pa.3BHTvrn: reopmf ) TIOCTaBHJIO OH pact1eT rrepe,n; 

HOBID!H TPY.ItROCTn ,ur. H :?Tnx YCJIOBHRX oqeBI-!,Jl;HEilM BhIXO,JJ:OM HBHJIO Cl> 6u 
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1.rn)i;eimpoBamrn IT}10ite_cca uuo11-eC'f.Bfnmoro pc:m:.n,emrn .. · Ho TaK KaK Ha11m 

rrpe-;t.c TaB iremr.n o },:~:1xaH>t3H8 I!iH01icec:cnemrnro pole,::v~m,:u1 cm1UI1WM. TyMamm 
, ' . ~·· ' - ..... , 

,IJ;JIR Toro, :tfT0.6H _ 01z,tc1w .. T:.. cpe)~11: Kpyrrn_ouac1r.rrar>11ux np~rie·qcoB ynpan

.r.Sie!.tHM cxo.n:mu.m 3a;1tcmm1epnoc·r RMM 1 TC cJie;I:ye1· nocno;n<mBaT:bGSI 'l!YIC-
• • • • • < .- •. • • •. ,r. • 

Jie HII~l'.r ._1v10,ri;e;mp0Baime:1.. Ta1rn,~. 1.rn,rc&Jit11iOBaH:vte .n;n.rPii.LQ .C,UT:h cnocoduo noc, 
·.'' ... ' ~ ·.. ' ' . -, '. '" "' 

rtpOU3BO)'.(It!Tl> -u~Jihlli ~Jracc:_r:pe~nc FO~em1'ti O ~HJ(e B3ai:M0,IJ;E)!i!C!B11~. 

)~ea) _rIQ)J;Qd~rnro 1io,ri;e1:v,poBaHJ,ff: OUlicf BU)l;JmHyTa rl~U~Tl'.o.n;ropeumn.t H 

M.Ji".'nb!meM _B:_ m-1.ne . ·npe)~JIO'.!:emrn O COt~TO.BJiei:.MY! "1·, .. 01:twrn.,r CJiy'l!at1HLIX 

3Be·~.n;,0 n9 U~~68.P,U:0ti ·'JW;IteJII!L» CyTt 3TCti lf)\e1f~B C03,rr,a:rfa:n. Tcl(}JIUUH 

CJIY,ttaii~hl?C BeJiw:nur .. nb.lfnnmrr1mr1xc1t Teu l:e 3aK<)Ho1.repHO"cfTau, ttTO'U 

m.mym,ch! 11Top11q11ux tta.cTrr1r B 11sooapuot1 Mo,n;em1./ Tad'.nMuer c·.nyt13JiJiorx 
. . . ' 

3Be3,l( ,nonAtHa co,n;e'p:ttaTn B ce6e }).ffJJ: c-rpor:<:; r:a~a.rr 113 rfux. npe,ICc'i:aB- : · · 
"y ),'::-: ~~',.-,.,"'"'.."..-. iV t"'I.\ .. ·. , -

JI.He! . ccfcfoll onit'calirie o,n:Horo CJiytta.ff poJ;Q'J;a;mn t!acnm:r· :i::. e •.. co;n:e·p1niT , 
r.'>~ -'._~(,,: .. ;'.1: \t ; __ .:.,:~:: ·: ::ri-:>• .. .- , ~-. . . -..... 

BeJm:ttHHb! 11 nanpa·BJiemrn tn,mynr:.con o:r;r,eJihHNX BTOplftHio!X -ttacniu. 
____ !..f._:-:·~:, .. ·:·;-: ,:.?:··:··::.~- ·; ~(~;•_1- --;;,_ • 

. C±ah{c±r,rtieckait t,6m6oTK6, TaKOll ·:raomun,: nPmrnceT re ''l:e·· c:Be.rcemfil" . -
o rrponecce ::MHbi!ecii3i:rnuoro poE:,nemrn: - c·raTncinPrncK11e ·:aeca, pacirpe,.;.i. 

:)J;e'J1e11vre·1u,mym>con, yrxo_n, 3ap.H,F.0B :u .T .. .11, .. - r.x:cowodpa6oTKa peam,Hux 

· ·, ::. ··; 3Be3)t ·B q:>n'.I'03MYJI:b01U-! HID'f KaMepe,, ConocTanJieHHe ITO,TI,OOHbIX CBe,u;em1i,1 

' /w·:o-TBeTHT ';Ha Bonpoc o cor .naczvr Teop:mt c rn:cnepHMEJHTOM,. ... ,,. ,., 
... ··- '\;, 

.,· 

" ~ Tadmma ·c)tyttaMHh!X .. ·sBe3)( · B rrp1UHUiTie C0,I!;t:}!JJU1T- B ce6e ·. ·gee . ,_ 

CBe,n;emur' 1COTOpI:Ie'>Hfirmo. rIOJTJtlUTI:, }1!J l)(:aJlI:i.!fHX 3B03,1.:, ,11: B 31'0}.,1 '"ee 

rrpeHMYfi(ecTBO rw:pe,n;. ;ipyr~t:t.m 1mro)(a.M11 pacqera ... Jfrodue pacnpe.n;eneHMSI 

Hmr··koppe~m(trn:; Kof'opbie'1:y,1tactc.n ··no.1lylm;1::i :i:13 3B€3]t·13 ·(p01'03MylII:,CI1,m:,· 

Moryr 61h; ripo,:n:yd;:mpoaauu ua · cooTBeTcTnyro11e:M ·:t,3.61im~e t "-He·,1tocta·.r-01ti. 

ueio,ita - orpam1tre1rnan:, np11 1.1ano:M 06·:oeue :ra·cjJ!t1nu~ TOttiio'cr.r,, oo'ii:&moe 

K0JIHtiecTB0 pactteToB, ueo6xo,n;11.Mh1X .1vu-1 cocranne1nm M auaiurna 
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TaC>JIHUB H R8B0..~1'!QllH0qTL Jl9}I.YtI~TL"· aHa~TMtI8CitHe·:_ BI:ilpaxeHHSI 

pesyJI:&TaTOB. 

. • .\ • ·. . :···.(\ ••. !: '., • - _;.'':'\~} \~,-~. 

B aactosmen pa6oTe noKasaHo, ItaK peaJm:soBaT1> __ a Ty__ 
·--:~? '.;,,. ·; ,, .<.(1~- 1~\; ~-,4',:,',_' ~ .· -'.~ ... ,; ~-· .fi:"'-". •' •. . ;.:~:.:i·t·-

H,n;elD, npmieHSUI s·Jie,KTpOimyro ctteTHYJO MalltHHY. BnpotteM, npH 5-6 BTOpHtti 
. ~ .\ ··• .. -- ~ . ~ ~ , ': : :) :~t .. ~--_ ~ -~: ; !"I' .. \ . . . 

. _HHX qac-r1tnax :u neKoTopux ynponta10m:vrx npe,n;nono~eatrn:x Ta6imuy B 
;·· -:.= '· - . ·;. ,· - ' ""' . ·:, ' ·. - ''"! '-.!)''· ... • 

I00-200 CTpOlt MOJ!tUO COCTaBHTJ', yxasaHHbIJ.1 M8,TO)tOM H npH noMOIItH 
'\ :~.;'.•!.-I-~,:·• .. ~;; • 

Pa3Btrnae1mn M0TO)t YtIH'!'I:lBaeT C0Xp3.H8HH8,' 3HeprHH H .HMllYJII>Ca 
•' 

B, pealtr(HSIX. Ero y,n;aeTca 0606m11T:& Ha )lOBOJIJ,HO nm:pOKHff ltJiaCC npe,it-

... ' .9;raBJieHHH o., .. ~saH¥Q):\effcTBHH ttacTmn; npH uno:sceQTBeHROM. H~ ;-POJQ~HHH. 

,,._ '::'. _3TO 06CTOSIT8Jll>CTaO JI Il03BOJUieT OTB~THTl> llOJIOU:Tx;?-I~H~. ,Ha l30itpoc 

Q:,--·1303}4().HOC'./!~: Mo,n;e mrpoBaHHSI MHOlteCTB6HHOro p0'1Ql~HlUI •, . . ., ·. . 

J:J>§; I U,l\eT' ·peqi:: 10•',:nocTpoeHHH Ta.6Jmll;t:il'. pea!Kn;Htt, ,-B KOTppax 

· '~ifCJIO J,n:BTOpiP-tHHX' tfa._CTHD; J)aBHO Tpeu; CtUtTaeTC~ cnpa:ee,n;JIHBOtt 110,IteJIJ, 

;,'<peptm •: Ha "'.:3,toi,f· :fipofrreitmeM npH:M&pe OOKa3aHLI OCHOBHbte q_epTI-l pa.3BH-

r-
. B § 2 MeTO,Il; Oc5Oc5Ula0TCSI Ha n BTOpHtlHb!X qacTHIJ; H np0HSB0JII,-

Hof}I BM.ll KBa.n;paTa a:- MaTpxttrnoro aneMeHTa B3am.rn.n;eitcTB~!I ; HSJiaraeT-
- -- • • . . • ''. : .:: j ..,. \ • .. ·. • 

·_' -en BKpaTn;e · ps.n; .n;eranett pactteTa, cnoco6cTBYIDIIflilX· ~e.n1,meHHD och,ee 

_ BliqHq!,(eBYiit • IlonyTHO ~~.I~P~~~-~SI He~o_;_opt1e KHH8MaTH'Cl8CKH8 xapaKTe-
. . . . . . ~ t . . '· ,• ,:.:;:. • .. ;, ), . . '' . ' ,') ,(' - . 

.. <: .. ::1 , - • < B § 3 Ha'.M.etteua npou;e,n;ypa -.~ocTaB.nemrn ra6JIHUbt c,.ttyqaltnsx 
• ••• ; '"! I 

3Be3,n;, npm:ro.rurnf1 .1.t.n.i:r cpaBHemrn c 3KcnepiiMeHTOM. 
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· · ~ .. § I. ~a6imga T~X'i~_C_THtr_!!Il~ J)~tl.IH(Hil:. f''r 

I 
::~~- > • ; • 

.,. 
.:.{·· .,. 

PaCCMOTpIU.{ p~aKn;lUO B3a:m.m.n;ettCTBHSI J(BYX tiaCTHn; C cyw.mpaott 
·:.-·;:·• ;. .. : ~· .. :: • .,-~i:_.:··t'► J~f;'.,·~./: :~ _.:! .~-: ~ ••· .·- -~r·.·::~:' ·-.;\_··. •. ·,;· 

SHeprneil E H Hy.7IeBb.lY HMTIYJil>COM' B wrore ltOTOpoit TIOJJBJUU0TCSI 
; . 

f";'>'•"' 

' • -~ ~' """!I,.. •.t,., ,· 

TPH tiaCTHD;bI C MaccaMH m; , 1umyJI1>Catm PL H TIOJIHIUUf 
'~~ ••• ·.,:·.-/~;: ·:_ : ; <. ' ~--~:. :;:\. -~- > -·~f :- .. :· --;: . _..... . ' ,-, . ,. __ ( '._'._ '· :···_ I>"',. . 

3Hepr'HSIMH· 'h· _ "(. - l ~r,2·;3) .. Corna.CHO TeOpHH <I?epMH nepoSITHOCTI> 
. '·/,'. ·:~_:.rt· : ' ~•- ::•:,-;, ~~t/ l;;.'~r; _.• .. --.•t~,:~:~. · .• r:,.. ·:~·; l_ 

sron peaRn;~H nponopnHonaJII>Ha 
·; '(~-

s~~: '.,,-,,:,.·w·(E) :;·Jd 3p .... · d 3 p- d3 p- J(r_e- -~;-E)Jc-r. -p-) 
1 C. 3 1 l. fl, 

..... ~y(t;=;,:t:.j . -~: :.<~);-~ --~~:.•{>:~. .. ___ :.ii}).•-":; . :r:.·· (I.I) 

'Maoirnrel1lb ; let ei.. - E) c5 ( t· P-2) J '> . ., ' . npe,ncTaBJISieT co6oro tilJIOT-
1 I · 

.H.OCT:b: pti.bnpe)i;eneifHH iii.myJitlcJ{j\{G:3 ::m,XriyJI:bCHOM 9-MepH'o:M: riptfo'TpaHCTBe ; 

:scSI sa;ita·qer -Md~fifupoBa.HMSI H. :ccfordMT B ocymecTBJieHHM nd;1t'b61toro :pacnpe 
. ., - . ~.. 3 

.,n:e,~~:~ita:::.:'._ Ho JHt~~,t?i.~npnocII B,Il-OJil:,--ne,:peceqemut noBepi~;pc;-r~~ :.~ e,i, -E = o 

~\·;:,!)•fit':· ~'P-i!.I~r:p: _.:'./iw, B 9-MepH0M np.a:MoyrOlJI,H~Ke MM8DT· CJIH~_~QM ~~JIMij, · 

--: ... ,oO'.E,eM, · ·.qxo6II;;~yqaMHo· llb16paH){~~;>.:roqK~t:iC ·, ;9op.n;1rnaraM11 .·:-p4 -·.,::_~_opra

TO'IHO qacTO nona,n:amt B 8TH TIOJIOCH.. 3aTO liHT~rpan, TIOJiyqa.,oml1llC,I H3 
- ,.,! .. , ·• . : . ..• .,.. t ... - :: ' , 

(I .I) 'HeCJIOXHLWH BLIKJiaJ(KaMH 
:-~~·;~f .. c:-=-;,•:.:.,, ... -... _;_:~..... ., : .... :··--· .. ..,.., .. ,1. ,'-.·; 

,:_.-:-\. ·.Jh:. 

-.:::.·::,_w( E.??>. .~.J 1P/~~z.· 8JT
2
p, Pz ( E-~_e, ~ ez) 

. . . . . . ,_.. - D 3 "r 

·,. 
.·,.:,..: .. 

•✓ r,·· 

L · · t~ 

.,. ·: .. ,C~:.~2) 

•f-~:::-r.r;· ·· . ·,_·:.:~:ii;. _,. :•·- •,. ,.:-•:·•··. ~-
TI03BOJISieT ocymecTBJIJtTI> uylitHoe pacnpe.n:enemre :vrMnyni,c·oB .. B'"HeM ·06-

JiaCTl> ,,HHTerpnpoBaHHSI D3 (pHC. I) orpaHliltieHa. KPHBLI1.~lil 
:-r., ... , " ' . ~ 

. Cosv.=.:t. I.. ( . V - yroJI Me:lf.JtY ' p, H · Pa , ) .. Hx ypaBHeHHSI 

£ + = 0 
I 

E, - = 0 
) 

'$":..· 

(I .. 3) 
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r.n;e 
.. . 

+ 
, .... £-=e, ➔,-'.e21"~<p, '!: Pz.)'+ rnf - E 

(I.4) 

H3 (I.2)_cJie.n;yeT, qxo nJI0TH0CTl, pacnpe.n;eneHMH Bep0HTH0CTH, HU8TD 

*,~ny~1,c p I B d p I H o.n:iioB peileHH0 p2 B d Pz . · (T .e. 

TIJIOTH0CT:& TotteK M ( P, ) Pz. ) .. B ; D., ) nponopqH'oaaJI:E,Ha cpyHK!lHH 

([.5) 

To'IKM M , corJJacHo (I .5), pacnp~,n;eJieHH l3 D3 · nepaBHo- · 

Mepno. flHJCe HaM neo,n;HOICpaTHQ npH,1t8TCJI roBOpHT:r>, 0 HepaBHOMepHHX 

pacnpe,ne}leHMSIXe 0CTaH0BHMCH Ha CI10C06a:X: HX 0CYI1t~CTBJI8H~~ C __ IlO,MOJitrl> 

paBHOMepnNx •.. 

:.•' , JIJI.fl·: noJiy.:qeH_MSI CJiy'laitHl:lX B81U1:tlffH o<. . , pa<;npe,n;~Jie~Hl:lX B 

( 0 I t':, ): ,C rIJIQTHOCT:blO :f ~~) (pPIC .2)' npe,n;cTaBJiliIOTCff, ,n;Be B0~M0:igl~,CTH: 
. ; ' . (5) ... 

A •.. :~ M_e.TOJ.t 6paKOBKH H B. "ITpsn.mn" MeT0,lt • 

A• Pa3HrpErnaIOTCSI 0,ltH0Bpe:MeHH0 ,ItB8 B8JU·1tIHHbt: .·· °'t ,'pa.BHOM8pHO 

B ( 0 ) g, ) ff . J3 paBB0MepH0 B ( o, M / ), _r,Jte ICOHCTaH~a M / >1 f (ol) 

)tJISi Bcex o( Ha ( 0 
1 

g, ) • Te napht o( I , ' ,JtJia°' EO'rbpaxJ (oO~.f, 
·OT6pacuBaIOTCH, · TOr.I(a 0CTaBmHecn 3HatteHMH o( ,_. 6y'JJ,yT pacnpejJ;eJieHH,. 

C IlJIOTHOCT l,Jl ... f ( c( ) • • ne~CTBHTC JI:bHO, npPI 6QJil,mOM~: : ttHCJI8 p03l:lr.pl:l-

me!t KOJIH'l8CTBO 3HattellHJ:1 o( ' 6JIH3KHX. K o( = o( 1 '~0K8.Jt8TCSI 

paBHtuI KoJmt1ecTBY ft~ f (~1 ) , x.e. Beim,ume f (o(i') /M' J 

ra1c ICaK p pacnpe.nenern,r rto op.nHHaTe ex·=· o( 1 paBHOMepao. 

:J'I'O'r ~noco6 np11ro,1teH H ,JtJiR MHorouepHliIX 'pacnpe,n;eJ.temdt; O)tHaKO 
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npH peSKRX MaKCHMy.MaX <pyHit!.'(Mlt J ( ~ >.. K0JIH1teCTB0 0T6pomeHHhtX 

nap c<. 1 f MOE:ef _0Ka.38.T:bCSI ·qepecttyp·:1:foJI:bllIMM; ec;m: f (ex) o6pa

utaeTCH B d~CK0HetIH0CTb, TO CI10C06 BOBCe He rO)JJITCR (HJ!:£-! ,n;aer 

· ~n;;-6~1ix~~H~;. pes;~l>;aTu)." 
< . .'.-i·ti j r ' ( '. '/'} . • .. ; f\_ ~t. ;,, .. :::~ 

• B-.~' ~~.311;:' P;iiiBB.~TCH r paBH0MepH0 B (O, I) H pemaeTCSI __ Kai!C,n;U.ti 

, pas ·Y~~~He~:0:~ 
0
f .f (o!) do< -= f • Tor,n;a ITJ!OTHOCTh pacnpe,n;e .ne-

· HHH pememd~ 3Toro ypaBHeHHst nponopn;v19Ham,Ha j ( o() , TaK 

KaK npw ~TOM d n / d"' = ('d n / d J3) · f ("' ) -- :f ( °' ) . . .. 
XoTi 3TOT crib co 6 'ripmieH1n1 1iiim:& ~- · o}titoMepuiilM· pacnpe)teJieHHstJJ, 

,,, - --~ . ..·: .. . . 

Ifo . 3aTO OH np:0:ro)teH )J,JIR 6ecKOH8tIHhlX fIJIOTHOCTetr H He CBSI3aH C . 

Heo6xo,n;HM0CT:&ro oT6pac1,rnaT:r, pasurpaHHhle 3Hattemur f· :~ . ~:: ,, 

Ji:ByxMepnoe pacnpe;tenem1e (t.5) yj('oo:ao··ocymecTBJUIT!t no cnoco6y 

6paio1kH. )IJI.f{ 3Toro ne·o~~o,n;1um( < :iiiaTJ:, ':t.taKCM).tyu W(p1) Pi) ,.Ha .. 

· D3 • nerKo o6HapyxHr:i,, ttro snattemut p
1
,
2 

= j51 , 
2 

, npH· KoTop&x 

3TOT uattc1t1MYM O 
• .lt0CTHraeTcSI, cyTJ, K0PHrt /,c~cTeMu ,.,· 

B.; 

2 
. :· - ;r r'f . :' . 

P, /e-1:= P2 /el = [ - e., - e, 2. , 

;.~n- /i 
(I.6) 

.. ec.riif"Toit1:,ito · OHM 0Ras1:rnarorcn BHytrpvr ·D3 .·., . .:~,.1? npoTHBHOM CJJl~~e ·b\z 
·. ',n;omtHI;I . ne~aTI>• a~ .. rpam1ne D3 - Kp1,B0Jl .. t: .... = o ·tt y,n:9~net;s~pSIT1> 

cucTeJJe ypaBHemin 
. -·~·r 

_.; .,, Pi[E :-·e!(;~J~a ·7·\p; /e 1 )] . P2 - (E - e.2 )( P, /e 1 ) 

Pi [E-~-.-e,a~(p; /ez)]. = P,-(E- e.,)(P2./e2): ··i 

t = 0. 

·•·, ••)'· 

.(I--7, I-8) 
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TIPH BHCOKFIX 3uepr11Rx E npHxo,n;v1TCH pemaTb (I.6), npH HH3KHX -

(I.7)-I.8).-

Ilapa 3Haqemdt p1 , p2 onpe,n;e1rn:eT co6010 m.my1n,cu Bcex Tpex 

HaCTHU no Bem1ttHHe 11 HanpaBnemno. Ilo3TOMY nocne.n;onaTe1i:&uocT1> nony

HeHHfI o,n;Hon CTpOKM Ta6JIHUH 3-x tiaCTHtlHbIX 3Be3.n;, OTBet1arom11x MO,n;eJIH 

<}epMH, TaKOBa: 

I) pa3hlrpuBaIOTCR cJiyt1atlm1e neJrn't!HHH p-1 , Pz B MHTepBaJiax 

( o, P, ma.x. ), ( o, Pa ma..x-. ) paBHOMepHo. 3.ztec1, 

(I.9) 

H aHaJIOrHttHO BHr JIH,)'.{HT Pz. ma.x • 
' 

2) cne.n;yeT y6e.n;11r1>cSI, ttTo TOtIKa. ( p1 , p 2 ) nexHT B D 3 , • 

Tipome ncero 3To 9,n;enaTL, nponepHB nunoJIHeHHe HepaneHcTB · 

~·ii 

:(I.IO) 

EcJIH OHH BbITIO]IH8HU, TO,, Bcer.n;a y,n;aCTCSI HaliTH TaKoit yro11 cl, . 
:Mellt)J;y p 1 . ~ . Pz , ttTO 

e,1 + e.2 ;- ✓(~_ + p,)2. +·m~. = E 

Ecn11 ~e (I.II) He BbITIOJIHeHo, TO napa (p1 , p
2 

• 
BM0CTO Hee pasurp1rnaeTCSI HOBaSI ; 

,CI .II). 

) oT6pac1rnaeTcSI, 

3} B (o>wma.x =w(p
1

, p2 ) ) pasarpHBaeTcsr panHouepHo cnyqaf;t-

Ham BeJIHttvtHa j3 M. npoBepsreTCSI nepaB8HCTl3,R_;:,,, 

f ~ w ( P1, Pz) · 
(I.!2) 



~ 
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Ecmr ono :ue Burro.1me110, TO napa (. p
1 1 

p
2 

.. ) oT6pacLmaercn ; ecmi JKe 

BbITIOJIHeHo, TO: 4) M3 .(I.II) BoilIHCJISieTCH. 

Coj S ;;;. ( p: -p; -P: ) / Z Pi P 2 . 
(I.I3) 

:0:tmyJI:bCbl Tpex ttacnnt MOJIHO Tenep1, CtI~TaT:& paBHLI:MH 

p
1 

=. { p, Co~t', - P, Sin ty;o}, i3;_ = { p2 0J;j ( J- y ), p2 Sin (J-y), 0 J , 
/ - - -p3 = - P1 - Pa 

(I .I4) 

r.n;e y - cnyttattmdt yron, paBuopacnpe,n;eJieHHbIH B (0,2 JT ). 

OH BBe.n;eH ,n;JIH Toro, ttTOOU B TaOJIHUe 6bIJIH H30TpoilHbI B ITJIOCKOCTH 

( r. , P, , P., ) narrpaBJiemu1 mocSoro 113 m,myn1,coB-. 

Ta6mrn;a, KaAt,l'.l;an cTporca KOTopon BhfqMcJieHa no (I.I4), 6y,n;er 

. Ta6.1rmteti TTJIOCKHX 3Be3.,n. 3ro rIOTpe6yeT H rrpH o6paCSoTKe SKCnep11:ueHTa 

CB8CTM Bee TpexttaCT~rtrnue 3Bes,nu B o,n;Hy I1.7IOCitOCTI, M JIMntI, nocJie . SToro 

cono~TaBJIHTI:, CTaTUCTHity 3Kcrrepm.teH~a co CTaTIICTI1ItOt1 rac5JIHnhl. qT06bl 

llOJiyttuiTI, Ta6JIHitY Tpext.1aCTMtIHUX 3Bes.n;, He JI8ltall{HX B o,nn:ott riJIOC]tOCTH, 

iia,no, OtieBH,JJ;HO, eme pa36pocaTb paBHOMepHO no e,Il;itHMtIHOt1 cq>epe KOHert 

· BeKTopa e,I(Hirnttuon nopMaJIH: K nnocICoCTiiI ( p---· -p -p· ) 
· I ) 2 ) 3 • 

· .. , ' 

ITpome Bcero paBHOMepHoe pacnpe,n;eJie1-n:1e ~ocTHraerca, ec,m· pa3u-

rpa.TI> KqCH~yc 7, : yrJia MeJit,D;y HOpMaJII>I0 M OCI,ID O 1.. paBHOMepHo 

B ( - r., I) H, Y~OJI ) 1 
Mex.n:y' OC~IO ox H 11poeICIUie~ HOpMaJm Ha TIJIOC-

KOCTl, ·.~·o ~> .. ~~iro'1mpHO _B (0,2 n ). Tor.n;a t{~CJIO nona,I(aHHil KOH[(a 

HO~!·~~~ B.r,3JieM~!JT TI~BepXHOCTH ( ~l 
1 

1-j ) OK8JZCeTCH rtponopn;HOHa.7II>-
-. ; ~ ,·. 1 ;' , : ; ) ~; ' . :. ; 

uu1vr ry10~<!-.n!1 ~Toro _a.neMenTa d 7, d. :f • 
. :·. f'i ; .• 
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Yr JIU Y' ' ' H (l 1, C u)j 7, Ha pa,ny C Yf JI0M y o6pa3yIOT TpH 
•• ~ ' 

0
,· .' •,. • 

yrJia 3llJiepa, 0IIHClitBaIOmHe npeoCSpa.30BaHH~ CHCTeMlil ox y i. B 

ox'y'z( 'c2); B Ta6JIHU8 npocTpanc;~e-~H~'x 313~3.I( KOMIIOHeHTU~~~)'Jib

COB .I(OJiitHLI )I03T0MY BbtttHCJUIT:&CSI ITQ ,q>OpMyJie' p' =· A p ;_ , r,Ite A -

H3BecTHaSI MaTpHua 11peo6pasoBaHmr 

,, ~.::' ':f Co~ y -: _ 7, S in 1.j 5 in \r . 5 in lj 0J "r + 7, CJJ:) ':f 5 in y ✓ 1 - rz,z ' ~in lp 

A= -(,Ojy>Sinlr' -·tz5in~~-~ -SinY,Siny+~W:HJCO:)'t' ..J1-~'
1

Co:>'fl• 

✓ 1~7,21 Si~~ 
. . . . .~ 

(I.I5) 

a JtMny Ji:&c·~ M0JtH0 II0JI0ltHTJ, faBHlilMH 
... <-.:: - .·. 

_,,_. 

(I~I6) 

Jipyron cno co 6 npenpamemrn nnocKHX 3B83,D; n 3B83.I(hI, pa.BHopacnpe,nenen

mrn n npocrpancTBe, H3JioxeH- B § 2. TaM xe .ztaercsi. oueHKa 3qxpeK

rrtBH0CTJ/! ·npe.n;naraeMoif MeT0,D;H~' IIOJiytteHHSI 3Bes.n;. 

p6m1d~ cJiyt.Iat1. PaccMOTpHM cnyt1atf i1osiBJieHHSJ n BT~p11tmux 
I • , . '.· . 

1.1acTvn:i BO B3a:m'.[o..n;e:trcTBurn, ItoTopoe xapaKTep,rnyercsr KBa.npat'oM 

MaTpHqnoro 3JieMeHTa f 
B ,de~KOH8ttHOCT:&. f · 

I .. , 

( p, > • ~ • , p n ), HRr.n;e 'He . Q6pamaIOillHMC.R 

M0XeT TaK:l!Ce ;3aBHCeT:& OT 3Hepr~w. E H 
I 
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• ) ._~ •• < \ ~=·' '.'.· -, ···,. 

napa1,rerpoB nepBMtmt~x ttacri,ra;, )I,JISI ,I{aJn,Heiiruero 3TO necymecTBeHHO. 

:Vl).myJI:&CHaR tt~CTl, Bapa1.teHHH ·;]l~ CTaT~:c;~qec1wro B~ca m.ree:r. BH)I,: · 
·/':• :,.\,c' ·n ~,. .. ~ ... ~ 

- . J 3-· ' 3.;.,,. ·+ . - s· n,. (' n -
W(EJ P) = d P, : .. d Pn f(p,,':' .. 1 Pn) 0-i,<?,'{-[)o (,;::.·;:\ - P), 

. (2 .I) -r.n;e p - cyMMapHHii m.myJII,C CMCTetm. 06JiaCTI, HHTerpi.,:poBaHMSI no 

ne PBbIM ( f< -1-,):1,u,iny1u,ca~1 :'Pi'· ,:, .• ;., p~_,· n•6y,I{eM o6o3HatiaT:b 

qepes DK , IlpH. 3TOM 
➔ '~ 

Ha oc.xaJU,Hb!e JiiMI1Y JIJ,Cht Pi-<., u-,·,- p n 
. .G. . 

IUUta.K~tX. orpaHHlleHvtt.l' . KpdJ,!e saKOHOB coxpa.HemtSI, He uaKJia,1i;irnaerc1f. 
-,'.1,, • - -ll> 

0-6.nacT:b HHTerpHpoBamrn no pk rrpM tpMKCHPOBaHHJ:JX p, , ... , p 1-<- 1 - . 

H npoM3BOJILHLIX Ps:t1
1
· • ••• , p n ( c yqeTOM sa:a:oHOB coxpanemu1) rrycr1, 

CSy,ner . -d'~ · • · BBe,IteM cnertMaJI1>HLie 0603HaqeHHH ~RH 3HeprHH H HMllYR:bca, 

KOTOpHe OCTaDTC.ff Ha ')I,OJHO ''48.CTHI( ~ ••• ' . n. 
),., ... ,-•· . 

IIpH q>UKCHpOBa~HHX 

1n.my1n,cax ttacTHU I, .... , ~ - 1 '·· · · · 
,i ·, 'i~f/( .';")? v: ' ,., 

K-1 

Et-<-= E - L e·L 
I 

t· ... .: ·. ·(i.2). 
-.,..· t<.:, •. 

··ra · r-- ~ 
''r~I< -=-L·p; ~p 

I I, . J 
,: ... ,-.......... ·.~!·y .. :-: ,- • ... ·\~'~3>' 

{ • ·~ ; • • •!" ! :• ' . ., ·) r·· lb., .. : .... ~- : .. ·v--. r~ .. 

a TaKJ!te }.(JUI xapaKTep11cTI1qeckl1X (''npeAe·:nBHHX!') 3HeprnH ''H" ·Hl/4IJYJJ;l>CQ, · 

. -qacr:m~H ~ B CMCTeMe UeHTpa Mace ttaCT!1U ~ 
1 

• ~ • 
1 

h. rtpPI cpmc-
~- ·N.: :"";:.......;... , ... lt'.:' .... capoBaHH:UX p I ) • --;·;- ·; pk·- i ·- -----~- ... ··-·"' -·- ... . ......... -.--.... 

,#. '": 

E * /irv12 -· - .. 2 . ,2 ··;:J-:1 M . ; ., .. _ .. ,. t•·ku. ·.,.-.,... .··r n : .. f) . .. 
K =1;Flk"+.mk'-·pu/r.., 1-<·;··''\ =1····,. - , 

.-:J.t,; ....... ,. ,~·; 

E ;f ( M' er Z · .• 2 )/. · ··M· · ... 
. n : n-,-- m n-1 + m,, z, n-1 _.\ 

~;, l' 1 ' . 

p; =~E~z-m( = ✓ ovi~-m~:._f-'-~) 2 -(2mi<{--'-k) 2 /2Mk, 

1•.,: 

(2 .4). 
··. ,. .... , .... ..,. 

. ~ ., \.~ 

.•.·,·:·; ·.•·(2 ·4"') 1 ~., ; ,... • 

(2.5) 
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r.n;e M 1< - 3qxpeKTMBHaR Mac ca cHcre:uhl ttacnut . ~, . . . ) n , a 

t,.t 1< - Mac ca KOMnayH.n;-ttacTHrthI, cocTaBJieHHOit H3 f< + i 1 ... , n : 

(2,6) 

n 

/J-1< :: L mi - : .... 
l<+I 

(2.7) 

~:sy.n;eu sa,n;aBaTI, KOlmOHeHTliI HMilYJI:bCa . p I-< . B ccpepH~eciton 

, CBR3aHHOll C cyiamtt 

HMnyJil,COB , yz.e pa3hlrpaHHYX paHee. IIoiI~p~aR 

OC:b CHCT8Mlil nycTJ, Hani::a,BJieHa B)tOJI:b 

BeKTOpaJ!H 

I 

. .: ~ ' 

, yron J-K o6pasoBaH 

_ OTCttHTlilB8eTCH OT Bep±H

(pirn.3)-. 3Ta ·C~CTeM~ - -KOOp.n;HIBT y.n;o6Ha TeM, ttTO Mo,n;yJih C YJD.!lil JU.my JI:bC OB Pl< 

3aBHCHT OT._ yrJia )::f1-< 

P:.,· = P~ + p! + Z Pw pK CMJf< . 
(2.8) 

)lJISI ne pe cttera KOMilOHeHT HMnyJI:bCa B npauoyroJII>HYD CHC'l'8MY KOOp,ItHHaT 

MOXHO IlOJIJ,30BaTbCSI ~opMynaMH, CJiekyio~HMH H3 p~c.1. 

(2.9) 

(2.II) 



.. -~~-1 

.... ~.-:.-?r 

I4 -
. ,-

,.· ,: . -~:. ... ,/:'·":·, 

. -, - = ~ r--lu coJJ, -_-_ Rt< CO? I.D Sin J-. ·1: ; r.. I< ,-1< p k . p . ::, I-< I< .. 
• I-< .. K . 

(2 .I2) 

. -
Tenepi,· npeodpas~eiF(2.L). IIocJie HHTe-rpHpoBanHSI ·no --·pri H no Un--1 . 

8 .:.· ~YHKtixnr:no,n; MHterpaJioM 11cqe3aror: - - ;; · 

. ,. . . . . .... 
..... )::.:.j 3.-. d'.... d . _ . Eri ,r.:_-+ . 4- -P. __ ..... p ) 

W ( [, P ,-, d P1 '.'. · . -.R11"'.2 __ Pn-• d ':!n~, :Pn-1 Pn~i_ )t·(P, 1 ·• • ·, Pn-1 1 ? 1 
• n-, I 

I"; .. 

r,n;e B8KTOP . f\ _;;( HMeeT BI-I,n; 
-~·:j !-"·i 

•' 

~ ;"" _ · , ,:; Ct~ C COj 'En -.mn - ~:., - Pn:..i_ "1 \p n••/· 
... ,. z. p'l.- -z. ..• ,..... ·1 

Pn-1 - f Pn-1 1 . _ . ., 2. PM-I Pn'-'I'"'~_-,,, "·-,· ·:~•-·.•-r ~J . : 1 ,. ... .t.:, .· -- . ,., . • - . . - . 

;,,..' H.' ./··~ .. ,. ·1-s ~--· ,, •..'.:, •r ~ ..,.._., 1,,j_ 

~-1 

'"" ,:r ... 

c2~1,y 

'-. ,,, 

. )-.· ::_?;,. ~-;_,· .. 

(2.I4) 

a 06mcr1:> UHTerpnpoBamrn Dn · orpaHntJeHa rroBepxnoc:rsn.rn 0Y., Jn--1 
T.e. 

!} 

~· · :'~ (Ph- ::-t P~--J2+ _rn~ = E n-r,:e, n::ir. ·, ·"· ;_:·::·ir- _cr !',' 

(2.I5) 
~~=-,· ., --:.,• 

l' 

. Bupa~eHne (2.IJ) B npnH~Hne yxe TI03BOJIH8T pemaTI>·sa,n;atty 06 ocy-
"· 

nteCTBJie1um '.pacnpe,neJieHHSI, rpe6yeuoro · M0,I(eJII>JO co .B3awMo,n;eitcTBHeu 
• I -; 

. ff·, -.·B (2~·I3)·HeT 3aBMCHMJ1X nepeMeHHI:ilX kfHTerpnpoBaHHSI, ll03TOMY 

- - ... 
Ha6ophl 3HatteHtdii P, , ••• , Pn-i. ' Pn-~-1' ~n-1 ,l(OJmHLl y,It~BJieT-

BOpSITI> HeKOTOphlM HepaBe_HCTBaM _BM8CT0 paBe_HCTB. (:rtaK ?T~p~ Tpe6oBaJio 
• . ').l . . • .·; f' . 

6u' pacnpe,n;eneHne (2 .I)), tITO pe3rw yBemittUBaeT stW>eKTMBHbcT:& 

po3I:.Irpumett. O,n;HaKo 061,eM pacqeroB, Heo6xo.n:11.M~x )I.Jm co3,Itamrn pacnpe-
-!>o- . -· :-.-:: - .,. . • • ' 

,n;eJieHHH no P, ; .... , Pn-a ,-: Pn-1 ' 'c.Jn-1 -C rIJIOTHOCT!,10 Pn_,'En!f/Pn-1, 
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npaBnemit. Ha J1¥e;in,menHe 061>eua pactteTOB. Ott~BH,ItHblil nyrr, It 1f1KOMy_ .. 
" > • ... • • • ' • • .. • •• • • • '. ·~., ' { • :· • ,.. • • • ,.. ' 

ytrnm:,m~Ht-IIO C0CT0lf't,,t?0M, ~T06tl. npoBe_CTH B (2.I3), ~{aKCijMan:&.~O 

B03MOXHOe, KOmttteCTBO 11.mrerp~tpoBaHHll, TaK KaK 6Jiaro,ItapSI 3_TOMY paBHO-
. / ' ~ . ' - ',. 

MepHOCT:E, od'.~aCTli HHTerp1ilpOBamiJI na,ItaeT, ;,,_¥B~JIHtJHB8.H TeM caMHU O'J:,.1,10-

memrn 061>e:ua· odJiacTH K 061:,eMy · omrnaHnoro npnMoyrp1n,HHrta. -0.1tHaKo 
i 

3Ta I(8Jlb He,It0CTHXHlla npH rrp0H3B0JI:&H0M BH,Ite tpYHKitHH 1 -. RMesr 

B BH,!(Y .1taT:& MeTo,n, npHrQ,ItHblt-i ,n;Jzs:1 ·JI106Hx - 9=" , Mli ·~otl.tteM no .l(pyro~y ' ..... '' . . . 3 
_ nyTH cottpamemtR Jl:l.CtieTOB, a HMeH~~,, npe,ncTaBIUI d _ Pi< B BH,ne 

p~ qp}( d. ~ U t< d '-J 1< . _ , no 111>3YHCb om1:caHHOH -Bllme: ccpepHtte CKO!t_ 
. .. ..... . . . ;..: .;.;.J,. 

c:HCl'eMOit K00p,IUUiaT. Torna TIJIOTHOCTli pacnpe,neJieHHSI rio p1, u:,~¼., ~1 ; 

Pz. l .•. ; . .. -··., 1 '_r; •• ', ·<:! n-~, ;, p n-/1 l \f ri:l:1 6y,ne T-: ~~8Tl! ~rn.n: 

·_;,,.; .. cp ( p ,,_ 
· ' r- ') · • • l 

• • ·•'!'•·z. . . . . . 

r.ue apryMeHTbt 1' re xet··ttto.:a B (2.I3). CymecTB8HHf:lM SIB)J.fl8TCSf 

TOT q>aKT, qro o6JiaCTH _ D /. , ••• , DI< , ••• , -:DrF. paspemeHHHblX'! r 

3Hattemdt 

He 3aBJ.1'.CHT: OT 11 , . , ._ 
1 

Cj' n- 1 . 

- .... -~ . 
TiycT:& vtMnyJu,cu p1 1 

••• ·, PK- 1 ( k ~ H ~"•Z-.!} . · q>HKCHPOB8.Hbl .• 11
·, 

HaltAeM · odJiacT:o d 1< HSJ.re~emrn. HMITYJ!l>Ca P1< .• ,llJist ocTaBnm:xca qac-

THI.l f<. 
1 

f< + -f 
1 

••• 
1 

n . cnpane,nJIHBbt: ypaBH8HHH 

(2.I7) 

(2.I7') 



p 

:1 

i 

r 
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MsBecTHo(3); qTo npe,11;eJII>III:i!e 3Hatiemrn: MMTIYJII>ca o,n;Hoil H3 ttacrm:t np11 
/\':":···. ·:r.rt\ ·r:.1'·-:,_ ., {· . . _ ... · ..... ,.,_,.· .. -_'.; .· 

MHOJteCTBe:ffHOM HX' po)lt,n;emrn ,n;OCTHraIDTCSI' :rwr.n;a Bee npotnH~' BTOp!PIH'ble 

qacT°i-Iit11 ;fa11ll:yTcsi Itmt o,n;Ho 1~e1me, 'I' •. e. KB.K ttacum:a c Maccot:t, · ·pa.mroj;i 

:n:x cyMMapHoii · Macce. J!;m qacnruH f< nra Macca paBHa fk"- ·· : (di:• 
(il)). ,· 3aKOIUl coxpaHeni1k':l(M ·: ,n;i3'yx

0 

qc1.CTVIU C 1A8.CCaMH m_k . H 1J- 1< , 

c'yimapnoft .i3HeprMelt :Et< · 
. -1-

H m;myn:&COM- Pi< 
-"":.rv: 

,· ··~ ~ p~ + m~---;'t:)<- r\ --pK )2 + p-f<i:"' Ek ~,:·. 
,t -·-•·, ,. . . .. • ....... ". , {' 

samimyr_cH B BM,n;e 
/ 

• • ' I • '>, • ••• •• • ~•• . • ... 

3T0 ·ypaBI~emrn IlOBepXHOCTli,. orpaliiitirearo!I{eif 06JiaCTo dK B03MO:lltHLIX 

noJI9iemdt KOHU8."'.BeKTOpa P1-< • rronoiteirne JI cpopMa OOJiaCTH d" · 

MOXeT 6HT1,,. Ha
0

:FJia,n;fieit Bcero noJiytJeHa H3 rpacpMtJl:foKorb MeTO,Ita H306pa-• 

?C~HH~ 3~-KOIIOB cbxpaneitii!' ( 4). Ccpepa 'p; ; Const. . B CHCTeMe 

ueHTpa Mace_ ,rtecp61JliMpyeTCSI np11 nepexo.n;e B JI. c1rnreuy B. 3JIJIHilCOH.I( 
,.::· 

Bpantemrn:, BblTSIHYTbd{ .. · B,!(OJII,. HanpaBJI8HH.fl B3aHMHOrb .D:BHJtemrn ,n;Brx 

CHCTeM OTcqexa • B paccMaTpHBaeMOM HaMit cJiytiae ueHTP 3JIJUUICOH,I(a 

HaxoiLnTcn B TOtiKe O (-E: p~ / M 1-< ) , 60JI1,maR 001, HMeeT ,rtJIHHY 
" .,'t, ... ~:· ~ ·.•, .;' ' ·, ~ 

2, p; E 1<'/M ii ,ic> ···H?,Tipannena B,D;OJII, B8KTOpa pk' H SrBJistercn OCI>IP 
' H 

BpaIItemrn:, uavraSI/T noJiyoc:o panHa p[; · (pHC .4 ). 3.n;ec1, E i< "' H pk' 

onpe,n;eJISIIOTcSI no (2, 4) - (2 .5). _; ~ .; . 

Tene·p1, M0'1'CHO naniit 06Jiacx1 D1< 
. ~ 

• Tait KaK aneprirn -· E ,/· · · 

qacTHt(bl:·;·i, k .: ,::~ cHcTeM~ qenrpa Mace trac_THU . f< , f<.+.·J, .- .. , h 

· ue.MeH1>me uaacu sron qac;1i.uiiI -:mK· ,·ro (cM.(2.4)) ··•C-, 

1/ 

M J.< >/ f-lk-l (k~n-1) 
(2.I8) 

YcJIOBHe (2.IB) HDJISieTCH He TOJI:bKO Heo6xo,n;HMID.{ orpaHHti8HH8M Ha 

- -P1, · · · 1 Pu-1 ' HO H ,I(OCTaTOG:HixM: IIPH ero ,BbinOJIHeHHH Bcer,n;a MO%HO 

,. __ ,":\ .i' 
~- ·"' .~: 

! 
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HaiiTH TaK11e 

BbITIOJIH.!lT:bCSI ,~ HanpHMep' tJaCT:ViI~U 

. , tJTO 3aKOHLl. coxpaHeHHSI 6y}I,yT 

f< + 1 ,· .. : , n · . HanpaBHT:o Bee. 
-... 

. BMecTe (B . CHC_TeMe OTCt_teTa:, r,11;e · PK = 0) -B ·6,Il;HY, CTOp0Hy; a 

ttacTHn;y k -.. - B. -· npoTMBo:noJIOi!tlfyIO. 

-+ 
Ho M 1< saB:vrCHT JIHID:O OT Mo,n;yn.a Pw (2 .6), KOTOpHit B CBOIO , 

OtJepe,n;:& ne 3aB~C~T OT ~'l.< .. , (?~8). ITO3TOMY q>OpMa .06JiaCTH . Dk. 

(2. I8) He 3aBHCMT OT 'j K ( f< ~ n - 1) • ,IlJIR D n sro cJie}I,yeT 

H3 (2.I5). 

HesaBHC~MOCTI:, oqepramdt o6nacrei1 Du or '11< }I.JISI Bcex -k 
OT I )tO : ,h,, ~-. TI03BO'JI.4'8T · YM8,Hl>lllUTI:, ~3MepHOCT1> Ka.X,Il;Ot:i DI< B no JI--

To pa pasa, - TaK, pa3M8pHOCTJ:, Dn 6y,neT' 2( n' - I) BM0CTO 3( n -I). 

TeM cauw 3HatJlfT0JibHO B03pacTaeT OTHOIDeHHe 061>eMa o6JiaCTH D',./ K 
t/ ... ~ t- ';~ :.~ _-:-;:--:!xt, .. __ :·•,_····1 ,.._,,,, •. ,,_L_ ~ ,. r • •••• ~ • •-1'" 

.:J.l<-.i' ._;,;· .. ;_._;~,,;,,· .. ~. },: .. . ~--~'': 

oc:heMy Of{HcaHHOrO npsn.myroJibHHKa Toro xe ttHCJia H3ilepeHHtf. 
-•--~.' ·_ .. ; - i·· _:~::~. -.-:. ···:.·~~-~•r··· . 7·) · · ... ··· .... _~J ;}.r ,<.1-..:r·-··.., .......... , .. .,.. · 

~1··.·. ,·._:~_. , • .: '(~.. ..~, ..... ·~";),·.:.r::;_ .. f t~ :·~~ .. 5-t 

B1imijrue~L 6o~e ,n;e,+an1>110, npe,n;eJm, 9_rpaHHG:rrna10I_IlHe pasuepu DI< H 
.· •· ~ - ', ' '\ i I•~ ~- . '.<':!• . · ~ • ~ i(·: , : ~ .",,; :-• .·',./?..l~ I.,_>.::. ~•, J, •• _..:/.f 

orruc~HHoro npsn,rnyroJitHHKa. Hs pirc .4 srcHo ,' trT,O npH ~u~cHpOBa.HHHX~ >·-

~. .· ~· ' . . . \. ; ' :·. -·; . '", :·.:.\:.i?~('''·i:(·~ '>: ~ .. : 
p1 1 . · .. 1 p 1<-: 1 _ npe,n;eJILI m.3M8HeHHSI p K ,n;a10Tc~ cpopMy;Jirum 

npu i -== 1 1 • • • , n - 1 ., 

Pmin • r •:. '. ·;.._ ~ 

(k). '[(EZ Pk - p: __ E_w_ )/MK. 

0 . npu E ~/MK E ;/ m 1< • · u k {.. · ~ - 1 , __ 
; . ~ ,. . 

O!h,e.i;.tmeun1.1il r~cr~r}T 
u:c,lo'1,lx OOCJIC.l{OBaHKL! 

__ 6HGnt10TEKA 

H n 

(2.I9) 

SIBJISieTCSI 



... 
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. ·, ~·--

IU1H8MaTHlleCICH. orrpe.n;eJieHHOM) • 

Tipe,neJib! H3M8HeHHSI (i)j J-1-( rrpij tpHKCHpOBa.HIIhtX P, > _. .. , ~-/ , PK 

mieJot, cJie.n;yromidt BH.n;:. 

( Mk r;- Ek e~)/p¼ pl{ >,;'.i CJ) "I< >/-1 · npu Ek /Mf( >;·£:/ml<.· U/TU 

npu Ek/Mkf E;/mt< U pk >/(p;Ek' -E: P1<)/Mi< 

1 i'1:eosJ-1< >,,<1 npu E·"s</Mk. !:: E;/rnJ< u P1< !-(p;ru,-~'f.;: Pk)/MJ<. · 
\, j_," 

:;r , ~:, __ l l<.,.,_, ,..._ ::· '5-1..-:· . ~:,~,~.: . .r .. ... ~:¥. ~!.. .·;:,.:.:·. 

rpaHMUil 01¥fCc1.lU,o.rg __ rrp!JM0yr0Jibmnta IIOJiytJaIOTCSI TOtIHO TaKHMvl lA:e 
,,, .: t -~ :_ · .• ·.~·.'~ ;':;,,p_.,_, :· .. :_;; . . ~-- ,c'- ... ;f·· }... ·1 

(2 ~·20) ·-

pa.ccyJ1C,11;eHLi.1uu1, Ho B npe.n;rroJioxemnt, lITO HH o.n;HH m,my.1u,c He·' ~HKCRpo-
.. 1- 'lli .:.-~ ... ~-~·~y,r·_.,.,-,.- ~;..,.~·-:,:· ... •1•"\"'0,.•-·' • 

BaH •. Jtni""1io~yn1I Kl.lilJJiica tJaCTHUbl k - TI0JiyttaeTCSI CJie.n;y10maSI uenoq-

Ka. ~~PMYJI (t ~~\, ... 7, ~) 
·::~~ !'.f=)/. .;. ,.. 'fJ ;:- ,) '. 

Mz= Ez-pz 

·.·-,: 
. ~ ,' .. 

n 

e,;=[M~+m~-(L mLf]/2M, 
· , . t,jk_ , · -

P ~. = ..J e, ~-z - me. . 
;, k' . k' k' J 

Pk rr,~x = ( E p; _.. Pe; ) / M , 

! • 

< 

(Pe; - Ep;)/M npu ·£/M >~ e;/m1<. 
PJ.< ,min=:=-,.· -·o npu. E/M £- e: /mu 

-(2 .21) 

'(2.22). 

(2 .22 ) 

(2 ."23) 

_.Tpairn:uu usMeHemw __ eos ~c. cyTI> - I, +I (KpoMe · co~ J; ) . 
,. ~ - . ' . ' 

11Ta1t,.··MojjCHQ HaMeTKTI, CJie.n;yIOI!t:tdt rrop.R~OK pos1rrpmrra YL -t.Ia_CT.t1t.tHbl~ 

(·, ~ 

..; 

I 



·~' ·:,., 
;,.:, ··~ ;; ..... . 

•':" ,' ~-
{:<· / .. j 1 
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peaKUMtt, xapaitTepr,rnyeMUX KBa!\pal'OM MaTpM'IH0ro 3JieMeHTa B3am,ro.n;ett-

CTBVU! J • PasurpuBaIOTCJI paBH0MepH0 p u C,O? J 8 ( 3 · . "'"p . ) , • 1 nm,n, ,,,.,,,., u 

( -1 1) 3asreu p T_II (oj J., B ( p,..... R~ ) ( 1 1) ' ' z. n Jo, i!, min, i.ma.~ U - l U 

nponepnercn BhlTI0JIHeHMe (2.18) npn i = J ~ T.,n: •••• 

pa3hlrp1rna.IOTC>l PK Vf (OjJk B CpZ,min, P2. max. ) H (-I,I), 

Bh!tnfCJI.fieTCfl Ek~t no (2 .. 2) H Pi.,:+·f no (2.8) n nponepSieTCSI 
. t ~. 

(2.18); npn HeBbITIOJIHeHHH (2 .. ~8) p03!:ilrphlm HatmHaeTC1I CHOBa 

C P1 , B npOTUBHOM CJiytme nepeXO,lVIT IC f< + -, · JI.( T .,n:. BTIJIOTI> 

.rco k = n - 1 , KO r .n:a pasurphIBae T ca irn:m:& p" _ 
1 

B 

(a He MeJ!C,;~y o . ----p· ·. ., I· ) M npoBepKa 1-n-1 rr,, n, n-1 ,yia,,,. • 

(2.I8) He nyxua. Jhmn, nocJie aToro pasurpo1Ba10TCS1 '1 1, ···,, 'f'n~ 1 

B ( o, Z,JT '), Bl:P·UiCJIHeTC,f! U,-j u,,,_1 no (2.I4) H ¢( P, I.· .. ' lfn-1). 

no (2.I6). 
.. 

Ocy1qeCTBJieHue pacnpe,1te Jre HI1SI C TIJIOTHOCTI,IO. cf, 110 MeTo,n;y 

6paK0BKVI m.ieeT B .n;aHHOM CJiyqae CBOH oco6eUHOCTH. TipHMeHSITn M8TO,D; 

dpaKOBitt1 11B JIOd" H6JIL3SI, TaK KaK cpmax = oo Ilp:H Pn-1 = 0 

HHTepBaJI 

H3Menemrn Pn- 1 (2.I9) CiltMMaeTcil: B. Tott1cy, T_.e. Pn- 1 

HeT Hy,K,D;U pa3urp1rnaTL. ITycT:ti TOttHOCTL · 3a,n;aHHSI lUUIYJI:bCOB B 

Ta6mrn;e eCTb t. , Tor.n:a M0ru!0 HallTH 
(ri-1) 

p min Ha.CTOJibKO MaJioe, 

ttTO MHTepnaJI H3M8H0HMH Pn- 1 6y.n;eT Men1,me . , R ,11;JISI 

•. EcJIH xe R '- p (n-,J 
n-1 - min 

, (11-1) 

Pn-1 > P mi,1, 

* MOXHO IIOJiaraTb Pn-1 : Pn-1 

TO pacnpe,n;enenme ocymecTBJISie~,c!l no 

MeTO)tY 6pa.KOBKH, a B KatteCTBe l.IaKCJ-IMy:Ma cp· 6epeTCSI uaKCRMyM 

(2 .I6) c saimuoM 

npe,n:BapHTe JibHaR ouemca · Cf' max 

• 3aMeT:m.r, ttTo ecmt 

CJIRillKOM sanumeHa llJIM HeBQ3:MOJJtHa 
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H3-3a CJI0:ll\'.H0ro Bll,n:a j" , ee M0AtH0 yJiytJIIIHTJ, B xo,n:e pa.ctJeTa. 

(I) rh (\)) · · 
Bb!tIViCJIHB ct, = ct, 

1 
••. , '-t' . )(JUI ,!(0CTaT0tJH0 60JU,nroro tUteJia 

~ - - . 
)) Ha6op0B K0Mil0H8HT P, J • •• ) p n-1 t uoimo npmrn:rr, B KatJeCTBe cf:>ma-x 

nan60JI1>mee 3HatJemrn cp mo:.t ua rroeyqemwi1 coBoKynHocTH Ha6opoB., 
.. (d <"'' rrocne 3Toro, · po3birpaB v cnyqallnux lmceJI o<. , .. ·: , o( 

., ) (0 . (V) 
Ha _( o, cPmax I1 cpaBHHB C HHMH c/:J , ... , cp , HYiIHO 0T6po-

' , --~ ·' . .' . . . . . 

CliTL Te na6opiiI, ,!(JI.II KOTOpbIX o< > cp • 
. .. . ·• ' . . 

COCTaBJieHne TadJUH{rl Il0CJie ocymecTBJieHMJI pacnpe,n:eJieIUiSI C IIJIOT-. ~ ~ . , 

l!OCl'l,IO cp - -'jo, -SaBepmaeTCSI Bbl'tlHCJieHMeM Pn =-Pn-1 - Pn-1 n rrepeB0,!(0M 

Bcex MMIT,YJILC0 B B CHC TeMy O x y Z :no (2.9)-(2.I2). 

Mo)ie,Jif' ~]Mli J = i IlO3BOJI.f!eT Hetmoro ynpOCTHTI, MeTo,n:mty 

pacqe+~,: B 0TOM CJiyttae: MOll:HO B (2 .IJ) TipOHHTerpHpOBa TT., IlO lj n-, 

11 no p h"'.'• (TottHee, rro e 1"1-, B npe,n:ena.x 

~, e . _ E:.:; En-1 -:; Pn~' Pn-1 ) m,n ____ .....;.. __ .:-:.!.-..,..~-

ma..< M n-1.· , _; 
(2.24)' 

li IlO JiytIHTI., · IlJlOTHO CTI> pacnpeJ.(eJieHt1fi n 0 - :~ 

P1, · · · 1 Pn-z. 
f -► -;.. . . . ff M 2. . If 2 2 

A-- (p ·p. ) _ '-f ]T p* ... 3E,n.,., En En-r - Pn-1 f'n-1 n-z , 
I..!-' 1, ... , n-z --3- n-1 . M' .. . . .n P't. 

n-1 P1 

(2 ;25)I/ 
., 

IlocJie~OBa.TeJil>HOCl'.b IJ03LI.rpurueif 's,n:ec:o Ta ilte, 'C!TO H B 06nteM CJiyqae t 

HO ~6;irna.eTcsi•,e-:~a posurpblme p~_
2 1 

Coj u n-a .• IIoJiytn,rn · paBHOMepHO 
j". , •.. • 

pacnpeJ(e.1:im-iHLJe. B ·nn_ 1 Tot.nm:, ocymecTBJISIIOT nepaBHOMepHoe 

I/:7 n.pM. ·h = 3 (2 .. 25) conna.n;aeT c (4) H.~ [6] • 

--j 
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. I 
. pacnpe,n;e11en11e C TTJIOTHOCT:E,K) -·cp 

I 

no MeTo,n;y 6paK0BKlf. IlpH ."3T0M cpino.x 

M0JKH0 ··n0,T(Cl!HTaT:b 3a:panee, a miemrn, lIOJ:IfO TTOKa3aT:&, '.tITO. HaH60JU,m~e 

y,n;oBJieTBopsuoT cHcrei,re ypa1n1e1i1dii 

(2.26) 

3Ta .clicTeua nerrto peruaeTcn. rro MeTo.n;y wrepau11tt. 

JiaJiee HY')itHO pa3htrpt,maT:b HMTIYJibC. p n-1 • BMeCTO 3TOro Jiyqme 
' -· 

pasurpaT1> sHeprmo en-f no npnuouy :MeTo,n;y (B), T.e. penmT1> ypaBRe-

mie 

· (2.27) 

r,D;e o<. pamrnpacnpe)l;eJ1eno B (O .. I) • 
. . 

Jrnm:& TIOCJie 3Toro mieeT CMHCJI pastirphIBaT:& tO (0 . :J1,···, 'Jn-1 • 

XapaKTepHO~ tieprott H3JIOjKeHHOli B § I-:2 -MeTO,l{HKH SIBJISI8TCH HaJIH'IHe _ 
·,,, 

ney,n;attmix posHrpumeit, T .e. ocymecTBJiemrn nepaBH0Mepniiix pacnpe,n;e.rie'-

nvrit nyTeu C>paKOBKM. }lcucf, tITo npH 06Hn11H :aey,n;aqnux po3IiirpiirueU 
·, 

:MeTo,n;mta CTaHOBHTCSI _ IipaICTH'tieCKH HenpHro.n;nott ).(Jlff COCTaBJI8HHH 

Ta6mtµ .. B ·OCJm,eM Bl!.n;e onemrT:& 3t}XpeKTliBHbCTI>
0

\reTO,I(Him He yjaeTci. '·. 
O,n;na1w, trn:cneumii1 ::nccne:pmA'.eHT nmta3a:7I, 'l!TO . .hm1. peaK;Ht( '. pd~eHHSI .. 

W3'30HOJ3 

,·••f":-"'- ..,.,. 
.... ~ ·. 
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~.o.rr:orue:M q110JI~ 1!83Q.t:i;f}.8;' o<t~eltTJrn HOCTI> c.n,mmcolt ;l-IaJia, tJT06I:l :MOilHO 

6:rIJIO npl:!. py1mou (}~ere, ITOJCE,30BaT!,C,fl: i181IOi?eHHHM, J,IeT0)t0M. Bee xe 

cocxaBJJJIT:& ?a6JI~n;H ~ cnyqae po11t,:tteH1rn 3-4 uesou9n },i0:itH0 11 pyttHLlM 

c1wToM, ec.11» nponHrerpHpooox:& lp' eme necKoJIMto pa,~ .• rr~.pe:ao;t 

,pacqeT0B Ha 3n0KTPOHH}'l0 uanmHy IlO3BOmtT COCTaBRHTh 60JihmHe 

Ta6JmD;bi 5-6 qacT}f(JHECX peaKU:tdt .,- iH3JfOilt8HHI& s,rcec:& MeT0;t0M • 

§ 3. ~Jin,µc;, CEYtJa~HH~ 3B03J! 

Ta.C>JUU~Y h - tltiCTHttHHX peaKn;Hti i·py,n::ao COTIOCT8.BJ!J1Ti., C 
,-s;.;!·;·· "> / ... /'.~, . .·. ~· ··:-~ ·'"'•,.,, --,-• i, 

:nccnepMMeHTaJI!:>HWH ,1taHHmu1, TaI~ Ka.K HetlipaJii,ItLte ttaCT}IItI:l B 31.tcrrepM-
-~ .. _';j;:;'.-,··_i:.~ •. : if r~r--::, . 

:Menre · He perI1crpHpYl)TCSI. OHa. .itoJiiHa :aottt1;ir coctaBnon tI8.CTI>ID B · 

Ta6.1111uy c.11yqatfm1x SB83.l(, 06pasyeY1:iix npH .n;a1rnott anepntH E B 

Cl'OJIKHOP.emu{ ,nByx .n;aHHiiX: liaCTHrt. 
I • .;,( ·. ~ • , ; ~ ' 

~ ~ .. T•; 

,',,, •. ;ItJIH _ COCTaBJiemu-1 TaKO~ Ta6JI1i!:1(I:l Ha.n;o paCCllOTpeT:& Bee BH,ltfl 

peclitD;IiII!, ·~JJ;YI!lHX _ C saueTHWif B0CO,},r.·· BeJIHttIUUl CTaTHCTHtreCKIIX BeCOB 

onpe;teJISIIOT .. cpe;i:nee 'tlHCJIO C'.l'p~K, II~HXO)tRIItHXCH H8. Kax,Ityto peaxnmo. 

.~:i·,.,,. ECJIH, :Il M,O.1t8;1IH WSPMli CTaTHCTHtJ:eCKMe Beca IlO,lUJ;aIDTCSI Bbl'llHCJie-
.• .. . ~ · .. _.. . . / . , , ' . . ,'. . . : 

mpt~- ,I(JTJI.)!.~_Qrln{ peaitllM~ pe HSBeCTHbt, TO )tJISI :M0,J.temrpoBaHHSI 
-~~•.·•••~~ . c-'t, •· .,•· .•·. •.,.. •• •·.::._,., •:••· ,;• •~•.,~:~, • 

B3aJ!}4O.lt~itCTBJUl C rtpOH3BOJIJ:,HJ.iIM KBa;tpaTOM ».ro.TpHtrnoro · 0Jie:MeHTa 
. . , .. ' ·' ~.. ' ' ' . . . / 

r ( P1 
1 

••• , Pn} -, sa,n;atra BblllPICJleH~U! CTaTMCTHtJec1wro Beca MO:l!C8T 

OKa3~'.rl)Cst He >.~eHee . ;py,n;HO~, lteM COCTaBJieHHe Ta6JIHilU CJiyttaitHmc -

3B83,IJ;., O.itHa!t0 , H~JI0J!C8HB0fi Bame npHe:M C0CTaBJI8Ul1SI Tad.mu~u 
·- ·-· • ,'.: ..... , - ! ·.' •• '; ,· :' • • 

n -tracTR~mi:;; peaK~*" B npmHn;~ne nos:ao1In:er· cmpe,n;eJISITl> ii· cpasoButt 
1. .i •., 

06'I>8M,, w - 6cHOl3HYJ9 COCTaBBYIO tmCTJ, Bhlpa~enim )lJii! CTaTHCTMtiec:ioro 
'••, \• • • • • .,,. •. T• > e ' 

Beca. B cauou ,n;eJie, acuo, tJTO cpa.3oBtdi 061>eM w paBeH npo1rnBe.1te-

HHIO 0c5T>eua oCS.rracTU D 11 Ha cpe.u;Hee 3HatteHM8 cp . (2 "I6) 110 :3TOM 
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06;~-ciM. 'O'd'heM 'i:te odJiacT11· :Dn: J)aBel! rrpone:a!y y,nattHHX rrona,namdi. 

Ha6op6i3 p, l ... , p n~1 ( B 3TY o6Jiac·TI>, ··YJ-tHoiemtbMY 'i-ia o6i>eM. omrnamrn-
;.(·•;-,;. ~. d,. \"• > •J,'":,~'' ,.,, '" • •,,:...,,•,~• •• • 

ro BOKpyr D n npstMoyrOJI:&llHKa C li3BeCTHHMH _ pasMepa:MH. '_ Ha- .n:e:ne 

npHMeHe~~e-\Toro 'crrob66~1'no.i(cqeTa cIJasoBbtX ·0·~1,ei.mB TpedyeT BeCJ,Ma :· 

3~a~~-~~JII,HO~O tJHCM:. pos,iirrpiimeJ(nBH.D:Y .60JI:&lIIOr~ pa.s6pbca.-- B -~niatieHHSIX 

• • » '. ,- 'I 

Ec1m Bee E:e CTaTHC'.('H~ec'KMe Be.ca Bairnenmiix· peaKnHn, n.n:yirt'Ux· ', 

npH .n:an~oti aueprH11, H3BecT1rn:, To cocTaB·JieH11:Ef.;:ra6JIHULI c~j~ihHhIX · 
3J!83Jl H! npe)lCTrui~~eT Tpy)la. PacnoJioJn!M Bee~ peaKifu_ij' N1, ~ ,. :'; Nj, ... 

\.'( ,B,::UPOH~BOJU,HOM nopSI,nKe, H npMCBOH~ Kax.n;on H3 -HHX Ha 'o'ipe3Ke (o;r) 
• •.• ". :.,,•,~ > • , T~ . •, .- .••. • ••· ,,, . -~ • 

q~g11 ~HT_8f:P~1 s HJ ' '.n;m,n~~ KOTOporo' ~ponop;;OHaJI:&I~~ ~TaTHCTHqe~_-
•• - , ¥ ;

17~:~· :.. .. •,·1:, c~> .... ·. 
cKoMy necy pea1tn11,n Nd • Tor.n;a 11,:vr cocTanJiemu1 -ot1epe.n;noti c±poKH· 

Ta6m1nbt dpoca10T cn:yimttHO Ha 0Tpe30K \O;I) TOtrn:y .- HoMep HH:Terp:ina 

JJ// .. ~/ B KOT~pun OHa norra.n;eT, yKa31tBaeT ,£y peait'UHIO .. feftt - , · 
KOTopa.!I' C5y.n;eT npe.n;cTaBJieHa B 3TOil CTpoied:;.'BhISICH~eTcftfF~potte -·Toro 

'-".JI . 

( ecJi~ ~-JyJltno';_' nyTeM p03hirpLima; ',Iira.KHe HS i 'm:myJilic6l;B 3T0it CTpoKe '., 
CJI~,n;yeT ,, dtj11±af ~'--tipmta.n;nexamHMH' 3~pmiceHHIDA .. qacr~1t€iM.· HMrryJI:&Cl:l i,s ,: 

npotmx ttaCTt1U, --I~aK'·i-reHaC>moj(aeMbIX, B dTpOKY MOXHO: iie'.'BHOCHTb. 
... .. ... - ;··: ~ \.-', 

-·- Jl_ qqpTaBJI~HHOM no TaKoMy cnococ5y Ta6n~n;e a) ~peakititf"\sf.n;yi"~ 
. ··~ . ., ...-;. . 

• . ·. :•·: ·, ·-._.,, :.: . :.:-::., • ·l't· 

nepeTaconaJibI _ qnyqai!Hh!M o6pa30M; 6) tt}tcno cTpoK, OTHocsrntRXCJI 
(,t· -~\~;:: .. ·•:::,1_:,-:··:•·; -~•··i .. , ,... . 

- .i,_,. KaX,Il;OM peaKUt1l-t, _ 6y.n;eT -q>JIIDKTyupoBaT:& 0TH0CHTeJibH0 OXH.n;aeMoro 
• •.·_,'•''•• ' 0 ,.,: •,•• 0 -..-~•.•••••·•·• •,•t•~• ••~ .••·•: oA• 0 .•'!°'••\:• •• ••\~.:• 0 :,_ ~-~:,, 0 • ... 

no CTaTHCTHtieckoMy Becy. 3aIWH 3TliX q>JIIOKTya1tt1H 6y.n;eT TOT xe,· tITO 
,.·,·.;,__ . ' . . ·, ;, 

,1.i'. UpV!. Haq,mo,n;em~l1 p'3aJII>HoIX 3Be3,!(. Bnpoqe1.1, B H8 60JihIImX T8.6JUU:t;aX 
V·.,•-.~~ . ." • • • -~ ·, ') :.. " • ~ '• 

).I.JUI yBemrttemrn nx T0ttH0CTH MO~HO qJJI!OitTyau.itM He .n;orrycka.TL~ 

ITpH TIOMOIIt11 CtI8TH0t1 Mam:vnrn, .n;arometi 3Be3,!(bI C n ~. 6, H3JIO-

xeHIILIM. MeT0)J.0M MOXHO ytteCT.b 60JIJ,trrHHCTBO peaKn11n, BbI_3J:rnaeMhlX 

npoTOHaM¾ C KMHeTMtieCKOH 3HeprHel1 IO 133B. B Hett 6y.n;yT npHCYTCTB0-

naTh 3Be3AH C pa3HhIM tIHCJIO nytten. 
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TOllHOCT:b pesyJILTaTOB, HO.JIY"-Ja0MhtX M3 .raCS1rn:n;u, CJiytiallHhTX _ 3B83.l(, 
• •. ' • ' .. • ~ / .. ;•,t"'s -- • 

-. . . '·)' ;: : ;_ . 

onpe,1teJISieTCSI B OCHOBHOM TelGI 1ite <paKTOpal.U{, llTO H ,l(JISI pea1g>_Hl;I~ ... 
_ .. · .. n 

3Be3,l(. OTI1a,1taIOT om1't6mf B onpe,n;eJieIUUI 31-IeprMH, yr JIOB BbIJie_Ta ~acTHit, 
.,. ) ' . . - - .!.:. ' ·. . ) . ~ 

MO!:HO·!OT6poc~TI,. K()JI86amr~: qacTOTii OT)t8JI:&HHX _pe,aKn;Hll BOKpyr HX 
;, • • ~-· .. •• •· •, .-.> .. ·• · .• ,' -., - '. '. ' . ' • ~~ ~ ·• •,.: '. <. '- . I • 

cTaTMCTH'C!ecn:oro .. neca1 saro na pesyJII>TaT~4,.PK{l.Xercn caua onm6:rm 
!, . ' "; -. .__ ' .. ~ ·., 

B BH'C!HCJ!8HHH CTaTMCTJ'1~8CK!iX B8COll:: peaKD;Iidt. ITpH om:a6KaX B Becax 
, ·-· h ·. ~ ' 

IIOPSJ.lt~. IO% BpH,n; JIM CTOHT HM0TI, Ta6mt:D;H 6OJiee 'tleM H8. I000 pTpOK. 
'"-.• ,-, .... ,. -

3~~~.9,. _TO.~HOCTH, itoTopiiI~ npn sroM :essrr , HyxeH ivm noJiy'lteHM!I 

1-,?;~~,~.ux pacnpe . .nine~~t1 H ,n;Jia cpaBnen~n pacrrpe,n;enemtM · npur pasHHX' 
I " ·, . •.._.,: • 

1'
1

01Iepr1rnx~ Omm:5KI1 B CTaTIICTHtteCKHX &ecax r1pl'.l pasiiux .E- 1rnnemrpyIOTCst,. 
\ ~ { • • C ' 

\. ··•· t. ·,. ,·, . ·.-}. . . ·. ,. 

TaK Kalt SIBJISIIOTCSI doJiee-Menee CI1CTe}XaTHqecKI,[Mli; M rtO3TOMY. pesyJIJ,TaTbt 
-f)';,_" • • :- • ,: •t:c •~ "'''(<V 

cpaBHemrn pacnpe,l(e nerttdt npM pa3IU:.1X E MoryT MM8T1> 60JI1>my10 TO\IHOCT!:,. 
. ,.,;i, . . "" . ' ....... 

. -~· -·,Jbo6oma:rHaSI BO3ijJ)XHOCTl> IlOBHrueHJrn: TO"-lHOCT~ OTKpUB_aeTCSl 'npH 
• • • • --. .: • • -, 'Ir. • • :· • .i. . . . : r1 , . · .. ~ · 

COCTaBJI8HHH ~a6~Hit 3B83,l( B Jia6opaTOpHO~ CHCTeue OTcqera. Tor,l(a 

OT11a,Ita8T HeOdXO)tPIMOCTt nepeBO,l(a peaJil,HbIX 3,BeS,1( ,B,_CHCTeMy ~eHTpa . . . ' . . ~ : ,. .. ·.\· 

uacc ,, a aTa sa)!.6.qa pemaexca rrp11. BHCOIWX sH.eprH,nJC._ Bec1>Ma rpy~q. " 

TaKHM,;.,.Q~pasoM ,,~dJie;~aercn 06pa6or1ta 3:f\QITepuMe~TaJII;,H~.~ ,1ta.HHHi 1-t · 
~ . ': .. • f"'•·· • : , • ..• •.... - , , ~- • .. •. , .' • • : . • • •• • .• ~JI~ ~:: 

IlOBlilmaeTcsr TOtJHOCTI> COilOCTal3Jiem;rn Ta6.J.W~H CJiy~aMHHX 3B83,!( C 
. . . ; . . ' _, ' - : .. ;_ . ·. . '.· ~ '.} ~, .:·. 

~KcnepHM8HTaJI:&ijHMH ~aHBID.!H. ~OPMYJIU ;D;JIH pacqeTOB B odomx CHCT8Max 
• f • -

O,l(HHaICOBli ITO CJI0'1tHOCTH (B § 2 BCIO.I(Y p -J O ). 0,1tHaK~ 
1

I1paKTH\18CKH 
. •' 

-lo,' . ' . . ... , ,,· .. 

np11 P * o ~ytHBaercH HHTepBaJI paapeme1mux 3Ha\len1dl coj·Jk 
(y3KHe nyqKH y H pacnm:pneT'csr II~i·epBaJI paspe'meHHti?X 31Il:l.lI0HHH ':vmnyJI:&

COB pk , a o~a. 3Tlt cp8.ItTopa YJ.l~H!>m~~T- 3cWl8KTHB_HOCT!, poaurpumelt 
-~ : ' - ; • -r 

pk • IIosTolty. Jiyqme·. B yze roxo:aoit Tad;rn:rte· 3Be3,n; B ci.icxeue u;enrpa 
'. . .. -· ' 

Macri rtepeBO'AMT:& HMllYJibCM B Jia6opaTOpHyD CHCTeuy. 

'"'r, 

;....,., 
.• 
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.... ·i ;. - .• ~--_r ··,; .. .-... ~.- . _ .. : . . : :...._ .. ,· ·--c:·· .. ~·-·~- . ;., f •--:•_,__'. .'. -i 

· _ Uen11u riic5oTu 611:10 B1mcini±'b ·rr~srhr~'.;.1ocr1,- noc"Tpoeimn Ta6im~H · 

CJiy~aMHHX··;~~~~,rc., B CTa'.l.'I>e HnJ,fOtJeH I1YT1' riOCTpceHiIJI ·Taitoll TaC5JIHUlil., 
' .' • , •. : ' , , _i ; ·, • ...... ;·11 : • ,.;. . .. -· ' ~ '-. _,, ::_ 

0 

• ', ' • 

B nepnyro ottepe,nf, _ y,zi;,'"1.CTCR, o~emr,n;Ho ~ · B0CTI!)0l1BBecTW B BH,'l(·e :ra6JUU:l;bl 

:uo,n;eJI:o <.~ep1m 11_ Vi:30 6aprry10 MCi)te . .rrr,.. Moimo na,n;eRr1,cs:, ti:ro · rrpons:ae;ne-mrn 
- ,'.. . • .. ~ f".. ':· .' :~ ~' ~ .. _.' 

nno.m1e peam,Irn, a 3TO 3HatIHT, 'ITO 1£0.i!HO COC'.t'e.BMTI,, K 11p':rrue11y, 
.. 

_ 1'ad.1rn:uy s:se3.rc, 11onyt.;aem1x B pp-cToJu:nonemrnx Ha ycitopaTe-ne Iia 

IO. Tim .. 
'• ... _ (' .• : !',:_, r·.. . "• 

c'nocod TI('CTpoeniur··'TadJikJ_\L! ,n;Jrn -~··rJx= ifoir:;ie:tr TttKOB' tITO pacnpe-
·. ,) .-. . ·. ~- ~ . 

,D/JJieHne rrpo.~y1t·ro'iL pea1tu1m no yrJim~1 6y.n.e:'.!:·f.~•3QT.ptin11m.1/ jhsr ·o~iscnemt1: 

peaJII,HO HaOJIIO,n;aeMO~ Het-I30TpOTIHOCT1i HYlCI10.)3a.n,a,;rI)C~. '·• onpe;{e~~HHiiIM,. 
. . . . •·. , ... ,,., .. .,, ·. . ,·· . . . ( 

.nc,nXOJ(fl~MM 1311:.JlQ;{.1 ,,3amrnJ;p,!_O CjJ;JJ E.:ee.~pa,,:~ : JJaTmtt{HQTO 3 llOire !I Ta·:~- ~t' . '. 
·~ .. ·;·--·.'.'" . .:.· .. _ ..... .,,._:<·:·;, ·-=·:, /~-

.}:, <~ :·: -::; . ,.·. ,·' ~ 

Onv!CaIIHh!vI 1rn10)1; ccc1aBJremrn: TadJI11n;1f "d.rrf4a.i11ni!X s.~~3; ~pH~o.n;eR 
npt-I · J.)8.3J)]i!tfrlhIX BH)l.aX 1rna;1::i;:ia.Ta. Mt1Tpuq110ro a'i$MeH·Ta __ j" . • CJIOiitUOCTn 

. ;·:-:~: :3: 

rpyHKltJ,rn f lW :vrrpaeT po.1111!, 'I:aR KaIS OCI!OFH!Je BpeMSI_ npvt J)9,69Te 
,. 

Ct16TIIOM uaunnnJ TIO 'JTOMY MeTO.TI;J ,nomrmo Tpa!H'l'hC.f! Ha Bhl6p.faIWBKY 
' _, .. ·· .. 

Hey)~atmHX Ha6opo-B IW}HIOHGHT m.my.T!liCOB, a He Ha Bhrn:Jla)U~M c Y){cll!HO 

pa3blrfJCLHHm,m ll!JA.ny JZbCaMn • 

TToriTOM}1 OTKpHB1eTC,H B03MOJitHOCTI, nyTe:M MCilaTa1rnn.<pcl3JI:tftIHI-i!X 

npe;n;cxannem-1M o B3a:wrMo,u;enc:rBRH 11 conocTaBJiemn1. · nonyqa,.eM.µx, rrp11 3'.f'OM 

CTaT:t1CT.Wiec1rn:x Be COB :i pacnpe.n;eJI13HHi1' KOppeJISIUHM C 3Itcnepm.ieHTaJII>

Rbl.Ml1 .n;auumm 

HYJO 3am1c1, n3am;ro~eticTBYUI. 
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TaKOM xe IlpHeM MOXHO 6HJIO Cibi 11pHMeHHTJ, H ).J;JISI ii3ytleHHSI 

pacna.na He c:ra6~Jt:1:>HIIX tracrnrt. 

Hacxonmaf! pae56Ta dun rrpe~rrpnmrTa no rrp~.n;;rni:emno M.I1.Ilo,n;ropen;-

1wro. ABTOp fIOJlli3yexca: CJiyttaeM Bb!pa3HTI, eMy CBOIO HCICpenmoIO 6naro

,n;apHOCTI> •. AnTop 01raro,n;apen TaKz,e 10.IT.E;mronemeHcICo:r.ry sa 1,morotrurcneH- . 

.u11e u nemme oc5cy:x,n;e1rna. 
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