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AHHU11 Aii,llill 

.PaccruroTpeHa S
1 lj -cuMM.eTpHtlt-IaH CTaTHCTHtiecKafl Teopmn wepMm 

liPid :fCJKBLlM, "'TO "'UCTltiJ.UX B ICOH6tiUOM COUTO.aHliJlil HllJIHlOTCH "'JICH8L'il'I 

S' r; -u;yJI:&THII1luTo:a. TaKOki nowco;n; noa:aonaeT cymecT:nOiiHO coKpaTLtTil 

q£1C1l0 paJJIH"''HLlX K81I8Jl0D pe:3m.\1111, i~OTOpae H800XO;t.J;UMO ythiTUB8Tl> 

npm pacqeTaX, OJl8I'OAapH tiCMJ' Bbltz..iCJ1CH:£'1fl 3H8tHlTCJJ:l>HO J'fiPOlll8lOTCJ1 

Ll MOI'Y'J! ONT:& pacnpOOTpaHeHhi H8 o<)JiaCT:O anepi'lili1 IIOPfmK8 HCCKOJl:OIUiX 

AeCHTitOB l-1 ;n;a~e COTOH ra:a • Ha np t1Mepe ;V -;1/ 8HHHI'HJ1HUMH TeOp£Ul 

cpaBumnaeTcn c onuzou. 

TaRJre npeP.JiaraeTCH I1 06CyJ!t,l,86TCfi IIpH6JIUXCHHaH ~~~ 
C~IMMeTpvrt!H8H MO,ll8JI:& MHOJlreCTB6HHC ro p0ltl.l;6HHH tiaCTHU ~ep"lM • 



HaCMOTpfl HS rpyOOCTI> HCDOJIL;3j16MblX npHOlli-!JiteHmii CT8THC'J.'lt!li6CK8H 

TeOpHH MllOJlteCTBCHHOrO p0lit]J;6HHfl qaCTml; <.DepK£1 OK83HB86TCH B6C:&K8 

nonesHo~ Ha npaKTMKe npm oneHKax cpe~HHX BenmqHH, xapaxTepmsymmHX 

Heynpyrze CTOHKHOBCHHH Bb1COK08He)reT~eCKHX 'l8CTMih OH8 l103B01!H6T 

nonyqutTI> npe~cTa:aJienme o6 nepoaT:iOCT~ pasJIMtiHbiX KaHaJIOB peamtmm 

M qacTo mcnon:osyeTcH 1-VIH pacqeTa pasnvrtHihiX (fJOHOBbiX m c.gasoBDIX 

pa cnpe;n;eJienun • ilOCitOJI:&Ity BCJ16~CT:BI1.6 peJIHTMBL1C TCK11X 3<fil.[JeK~OB llJIOXO 

cor.nacyi01JU10CH c onblTOM B cr~cTeMe uenTpa uacc ~eTaJnt yrJIOBbiX 

t1 3HepreTH'tl6CKIDC pacnpe]J;eJieHHi1 pliK]J;8IDllUDCCH t180TH~ Cp8BHHT6JlbHO 

011800 CK83bUJ8ioTOil Ha OOOT:B6TCT:SJ1()1IU1X paonpe;n;eneliHIDC B Jl800paTOpHOM 

C11CTeM6 KOOp,ItMHST, CT8TVlCTVItJ6CKail TeOpMfi B6C:&!48 y.IJ;OOHS ,IJ;Jlfi paaJIH'l­

Ub!X npHKl1;ztOK DpJ4 no~rOTOBKe HOBbl{ 8KCII6piDi6H TOB • B COOTBeTOTBHH 

C 38110llt6HHW!H B ee OCHOBy npHOHlUt6HHHUH aTa TeO pl4fi USHOOJiee npHrOJJ;• 

na ;J;llH onncaumn Heynpyrmc nponeo ~OB o 6on.owHM. 'Ul8JIOK BTOJHAHWC 

qacTMih !'1(6 ;llpyrMe U3li6CTHb16 oetiiaC llOfPC0/.4hi OK83b1B8IO!Cfl M8JIO 

3!J!(ileitTH:BHL1MM • 

O;llHllM H3 H6~0CTaTKOB OT8TMOrMtJeCKOM TeOpHW ~epMH flBJifl6TOfl TOt 

liTO OB8 .n;aeT JIHllll. OTHOCMTM:OHLte 3B8'18HMfl ceqeaHti J4 .ltJlfl UGPMMpOBRH 

L1X HS aKCnepBMeH!8JI:&HOe ceqeaze 0n npLDCO;llHTOfi paOCliHTb1B8TJ, 

oqea:E, Oonbliioe qmcJio paumqa:wc xa:IaJion peaKUHm*), tiTo npaltTMqecim 

D6CJ,M8 38Tpy,1UiHT6JIJ,HO ;na~ npJJI ilOI!OJI:b30B8.HJtlH 6blCTpo;neiiCT:SYIDUlHX 

f) ECJIH p8C'I8T-HOpMHp0B8T:b li8 3KCD6pPIM6HT8JillHLI6 C6'16liHfi K8KJilX­
llH60 OT;ztaRiHHX KSHallOB peaK~HH, fO peayJI])TS!Lt MOryT OK838Tll0fl 
pe3KO paOXO~HmRMHCfi C ODHTOM, T.~. OTKnOH8HHfi ceqeHHM OT~6JI:OHHX 
rpynn KSHSJIOB OT ODblTS MOryT 3H8''1HT61I:£,HO DPCBOOXO;ztHTI> CP6:4HH6 
OTK1IOH6HHfl. ilOl{p00Hb16 Cp8BHHT6llll.fi:b16 pacqeTia DOK838JIH, tJTO ;ltOOTa­
TQqHO H8;zt6l!tHb1C pe3y2I.DT8Tlll M01.0IO ll011:Jln~T:& JIMIU:O B TOM CJiyqae, 6CJIJli 
npoHaBO;ztHTCH aop:aampoBKa B cpe;nae.)!, T .e. Ha no.:suoe ceqeHHe 
Heynpyrmc B38HMO;lt6111CTJH'Ii1 ~-~ • 
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DUtUlCJUlTOJllilibiX M8L.l.LUl • 'Ip3.z.tiiOCTJII n:.OiltHO 3H8'CU1TCJIIiliO J1M6HlilllliT:&, GCvnl 
J 

Jltl6CT:b f; Lj -c.m.weTpwtiD CmibHbi.X n::aLtMO;nei1CTBUil, tJTO TI03DOilllCT 

061>6,1UI!HH!:D ll8CTMI.\Lt B .MJlJl:OTMTIJleTbi 1'1 TeM C8MhlM cy~eCT:B6HUO COI-tpa­

TMT:O llL1CJIO pa3JIMtUlblX KaH8JIOB peai<UiiM /l-4/. h COii\8JI6HHRl, np~ 
nepOXO~e R HaliOOJiee MHTepeCHOil :a H8CTOfiill66 npeMfl OOJI8CTH JlCKOp.t1T6JlJ 

HbiX 3Hepr.VIii TIOpfl.ltKa H6CliDJI.DKI.1.X l-~E Cfi'.fY..OB Lf COTeH 1'3.B pclClJ6TU CHOB8 

OT8HODiiT0H t.Ipe;;;BJ-.Nar.iiiO rpOM03)'.\K~.lil: 

I. tl.aJI:&Hewu~n-·o yueHtillleHMH tUIJCJia c~J.tec:rncm·w lJaBJHI1UihlX I~anaJio:a 

MOiltHO 7J.OCTMl1:b nyTeM 06~e]4IDWHL1fl IOliJtUIOli.U1XCfl B S -~ -U~~l:DTltliiJl0TLJ • 
XOTfi B 3TOM cn:JTi86 110Jl:b3fl npMMeH~ T:b mmoope;.tCTDCHliOC OOO(L,euVIe 

$Vj -Citli4L16TP•ItiHOti TOOprm t flOCKOJ!Ut;y DO<U1A10;L40i1CTllitiH llpH BWCOIDIX 

sueprmuc ne ooJIU;:J;aroT ,51~ -cm.1Me~pmeti 1m-aa BKJia;l1a op6HTaJil.HhTX 

tWM6HTOD 1 TOM He Mt.lHee liOmiO llB6CTM CT8J:11CTI-lV:6CKilii Bee, 3llMTIDl8IO­

mui1 S'Vj; -MyJillTHnneTH, nyTeM ocheJ.tHHeHHH ( c:aepTNBaHHH) ,5' Vj -
OHAW6Tp~ltiH.blX C1'8THCTI11ieCKIDC BeCOli, OCJUtl Jlti6CT:& 1 tiTO M8CCbl :aoeX 

V:8CTviU lll3 tV(, -MyJi.DTlUlJie~ O~HE8KODl:I 1 01laro~apfl 'CleMy Il8MOOJiee 

Tp;y,:noeMii8fl AJHl BWH'iC110Hitli1 V:8CT:& C T8 Tt'.!C T~ltJ6Citoi'O :aeca flBJifl6TCfl l{JIH 

IIMX 06li\MM MHOJltVITeJieM*) • llpm 3TOM CT8TltiCT~qQC1CHe B6C8 BC6X Itali8JIOB 

pe8Ia:{L-1M C h, ,f' Zj -LljJll)T£tlll.1ltlT8lHI B 1\0liO'tJHOM eoCTOffil.tUl 

\X/ P/y = -y: . ?n . r; l) I] fJI . It~". S-x: + .i )(I) 
x 1 -x l . . . ~ rt n. n r., ·x " . "1? n. ,., ~ . .., "' ' I< . 

"' "'J.r-1. •' AJ'1 ,..-: 

3f) llOHflTHO t tiTO paCutenJieHH.ffirl MaCe tJ8C'l'liJD; B j TJi -MyJI:t.THflJIOTax 
MOlitHO npeHeopel!h JU11.1li Dplti BllCOi~UX aueprl'Irut t IWI']J;8 B6Jli1l1.HH8 SHOp• 
rHM, 38TpatJHB86MO~i Ha OOp830D8HMe HOBblX tJ8CTHUt 3H8tWTOJI])H0 
npe:socxo.zt!f paauoe~il Mace ttaCTHU Jj MY1I:DTHnJICTax. 
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r)te ·11n. -npocTpaHc!BeHHJ:dii, JJZ Jt -aaepreT.wqec~ 7 ~~~~ .xn... 

yHBTSpHmi cTaTHCTHta:ecKue neca 9 ?'x t.· - cmm MyJI:&THnJlcTa ;r:_ K , 

a CZJ .. :t n - QaltTOp ~O~CCTBeHilOC~ll \HCIWropue ttyJI:&TmiJleTI:J llO<-

ryt liOBTOpfi~bCBt oo. DOltP()0Heo /l/) t BOMOl:Ul!ro& OJUmM OtitUW CT81.!LIC-

fH\IOCIWU DOCO!.l 

W r: ~'{ H4) N1) "t1} J.,i) . •. } ,fn;k n.] :::o 
(2) 

fL 

·-\r m G ~ ifi3~,Tx1.j···Jf-,.,]!7(i5~v-ri)}. - V \1.. . n, n L-- L ,; ,._ 
x.,. X n · fc. 2-t 

rAe L,_ oauaqae~ cyiWmpoBaH.ne no noeu t ~ - npei.toTan..'Ieimnu, 
Je • .,. . 'X' Y1l ~ 

KOi'OPI:lO DIJOeanpym~n H8 npoiiC&yt.foqnoe npe~oraMeBMe L P_, 'f] • 
EcJm yqecTL9 qro S'Ti -npe.ncTnBncHaa, I' rtoTOpw npnHaNteE.OT 

MyJI:&TmuiefLI, p8Cil\OllJ1HID!fCB KaK /6--..>/: 

JJ r H,"" K.1 1.) ·-+ ~ 7J r P,; 1 J@ JJ! .r.J 
t 

(3) 

'lf- 'JJ[PiJ~i], S' u; -npellOTaBlloHHJl, :JJ[J,·] -cnooonoe 

~"712, -ll.[JO,AC'l:LUlJ10l.lll6 9 .UCllQJIJ)~OOfl) ;mJIOO l"UD0~03~ 0 CTfl!i!£1CTH­

qooKOii paDHOBO!JOU!tUOO!I!tl npoOKq£Ul Clll1li0ll IJ npocyXJr.U1pQDU~b DO Hm.i 1 

Tv nupo~.~uue (3) nopen~oros D none 

~~ L-- M AI .., '] ,--? : ~.IJ L' f:J· fJ ;} lj J,· -r-i )('~) 
(J.J !fVJ ~~ ""'- L: r (' ~ r 

I 

KaR oc.h.Nno ~umpn.u:U noo no1lllt~ae;ron na npworo Di.JOUDOOAQnna 

\It -npoJ,tCTUBJiewtm t HO BB£-llQI ~~.l.:O.. ~:ro LW TpeGyoo. !OOJIAOO ,5' ~ -
ctmue~pma, a syJI~t!Jllllne~u npeHaAileia~ R S lf -llp8ltCTuB.1loH.II), 

Jlllil no.uylleimn coo!roo~c!rn~rilll4el'O ~HK~apHOl10 ooca lJOJJJ.aywcs pao.oo-
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xenue» (4). B aToM cnsllae 

JJr f'1J,AIJ I ! J,J- t] @·, @ :u [,•ln,fila; k "'I/. 11-J-
7 L. :/)[P,)Cf,J(:ZJ,+i)@ (j)}_;Jfij;fJ)(~f;1t)(s) 

= £ '2 r/PJ!f(xn ,-<n] l7(2Sxc.+7) :P/1-';f] 
~f 'Xt. x"" f--:1 

CJle)tyeT ODI6THT:i 9 liTO DpH ~;yiBUtpOB~HHH B (5) IIOfiBJIHlO~Cfl MHOUTeJIH, 

KOTOpNe XapaKTepHaym~ liHCJIO nepeCTaHOBOK Me~ 0000~ paSHNX 

$ -~ -npe;~tora:oJieHB~, npHHa;~tJiella.II(.IJx o;~t~Balto:BLIM S'l{ -npe;n.cra:oJieHH-

HM •• 

B Ta6JIH~ax I-II m na puc. I-5 npit:BeAeHH pesyJir.TaTH pacllero:o 

COrJiaCHO npe;zt,JJ:Ollt6HHOH M0~6JIH, KOTOpble cpa:BHHB8IOTCfi C paclleTa:wt no 

,_S"-lf-cmmeTpHtiHOiti TeOpHJI, a TaruBe C axcnepHMeHT8Jl:DIWJni J{aHHhmm, 

KOTO~h18 C06paBH :0 / 4/. llpH paCli6~8X YliHTH:BaJIHC:D 35, 56 H ~ UJieTH. 

KaK H D pa6o~e / 2/, OTHOW6HMe 3wq6KTHBHNX DOCTOaHBHX B38HYOA6~0~ 
BJIH rc H K -Ke30HO:B DO.llar8JIOC:t paBHhlU 0.04. c Y.B6JIIN6BH6J4 

UHeprHH pacqeTHh18 H 3KCII6pHM6BT8~:DHh16 TOtiKH 06JIB38IOTCH, p8B8HCTBO 

BYBD :oepoSTHOOTB po3AeHBH 08pHOHO:O npB HH3KHX SHeprHHX B TSO.ll 

0Bfi38BO C Tell, liTO 6epyTOH s tf -11800:&1. 

n. Mo:uo e~e OOJiee ynpoo~HTi :BhNHOJl6BHH, eCJIH 38116THTI.. liTO 

OO!illHliit :&apHaHT OT8THOTHli8CKO~ TeOpHH <l>epo, ;zt81>~H~ H6DJIOX06 

OOrJiaCH6 C ODHTOM, He yqHTH:B86T OpOHTSJIJ;HWX MOK8HTO:Bj B TO Xe 

:opeJAH HCll0Jll)3yeM08 B TeOpHH DP6ADOJIOJ1:6HBe Ot. OT8THCTBll6CKOH 

paBHOBepoBTHOCTH p83nKliHHX Hanpa~JI6HBI CDHHO. po~aD~HXCH qacTB~ 

DPHBO;zt,HT K TOKSt qTQ H8HOO~ee :&e~OHTHHM OK83HD8IDTCfl COCTOHHBH 
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c oqea:r. K&JWMH saaqeHKHIIH c;yoaplioro cnHHa L S' • lloaTou;y, no­( x, 
:SH;ztLWOUJ t He 6y;zte '.t 60JI:Lill0H Olll.IIOKC,i 0'1141'8 T:D, 'ITO CD14H.bl H8'18JlldiOrO 

H KOH8'lHOrO COCTOSHBii p681Cl4itll 0.ztili8KOBLI. C yqeTOM S' ?J: -CI4MM6TpHH 
3 

31'0 03Haqae1', 'ITO 5TH COCTOllHHfl C THOCHTCil c,IlaKTH'l8CKH K 01.\HOM;y l'l 

TOUJ lite t l{ -npe;ztCT8:BJl6HMIO • T • 6, C'UlTSIOTCH BOSMO:IIH,hJJlB D epexo;zuu 

ll6llt;zt;y O;ztHHSKOBWIIH H8'18JI:LHhllU1 H KC H6'1Hh1Jill1 COCTO.aHl'UDDJ. ECJIH ,{ l{ 
npe;ztcra:aJieHme o6oaHat~aercfl. [ n 1 fl 4 nl. n.,ttJ TO· 

, ""'J ;Jl ) .ij] 

{ Yt~ 1 rL'9 , n~J n~1 n~J :::::::: { n ;: , n.t, n 31 n v; n r] 
1 

(6) 

r;zte [ n J J · J rz s J - HS'lalll>Hhle, a j~ n ~ 7 .. ·11 !-J - KOHe'IHhle npe;n;cTu:sJie· 

HIUi :a Hamu: o6osHaqeHm.ax I 5 I 

L- I Ill - J 
f'l) ~ KJ lj ·~ L t~;J ;v; tl 1-: (7) 

HLipallreHHe ;D.JIH :aepo.aTHOC!H l1t:peXOA8 143 H8'18Jil..HOro COCTO.aHHH 

OTB61181>11(6rO npe)tCT8BJleHB10 { 1'11 I~ /C J 1.. J :B COC1'0HHB6 COAepaauua; 

Yt 'l8CTH~ HMeeT CJle;zt;yro~M BHA /I/ 

\V h. [ £ o; Fl, NJ t,l ) ni) .. ~ ~1 .. } J -= -~ Cn· (8) 

v,1. [ HJ ~ K I L ; 111 J . / n'. J J . ) ) 1 n ( E 0 ) 

E 0 - nonHas aaepraa :a CHCTeJ4ti ll6HTpa Mace cTaJIK.Oatomxxca 

'l8C1'Hll• 

<DBKTOpbl Yn ) G n r JJ2 Te lltEt caJWe' q~o 14 B ( 2) . - } n v;'l L HJ~k1 J..; n11 .;rLt"J J S"~l{- YHHTapHW1 :sec IS/ • 

VL i. -osaaqaeT CKOJI:DKO paa :o r;p.aMoM npoHa:se~eHmm npHcyToT:o;yeT 

npe~cTaBJieHHe { 11 t';A/,j/{;
1 
t.;j • 
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l!OJiiJaH :aepofl!i!HOCT:D po:nt;zteH£UL Yt -tl8CTH~ 8CT:b : 

\ X'II'L ( f o) ::= ) _ l~~/n { L-0 , 1'~/l; Kp .t.; ll..t 7 1 ;z r', ,j 
[1'1,~/( L) (9) 

·v; r f'l) tV) K I ivJ ' 
-~[M/~KJ.j yHH!rapallle Beca nep:acHaqaJI:&H&IX npe.u;cTaBJiaHH~. 

Yintrapnue :aeca V:.n L-f\1. ;V, /( J.. · n., ... - n ~;' .n.:-· \-rrpc;ztcra:a-
L J ·' I / J ..#' .1 {')I · .- 6 J 

Jl8HIUI 35 ltl 56 (S6) DJ18TOB NIH Vl =2+5 ;1.t8Hll B padore /S/. TaM 

ae ].t8Ii HHTerpa11:DHWi UeTO].t ,lVlfl B.bllJHCJlGHHfl S lf -yHnTapHbiX :aeco:n • 

B T80JIHUe ill ;1.t8H.bl :aepoaTHOCTltl po~eHHfl 3:06~ C K630H8UH npm 

VL p -aHIUU'H.1IfliU'iPI (:n 5~ ) Mfl 1-. =2+20 ra:a. BepofiTHOCT:& polq.{e­

lUUl c>apHoa-u:eaoHHhiX s:aes:zt (n %) pa:BfUI \Xfa 11~ JrJO -lX(;,;, B nep:aott 

CTpoKe aro~ T86JIKI.Ul ].laHW pacqeTU UO ;)1 l./~ -cmu.t:eTpiliHOU Teopuv/I/ t 

8 BO BTOpO~ CTpoKe no nep:BOH KO].t6UH H B TpeT~H CTpoKe no BTOpoH 

UO;ztCJlltl. IlOCJ18,tUIIDI ].t88T peayJI:&T8TH t UeCKOJl:iKO OfJIH'ilW8 OT ,S ~ -CD 

1118TPBllHO-'i TeopKH H nepllOH MO;ll6JUI •. i 38}48HHO~ ,JHepreTIN8CKOit OOJI8CTH .. 

B aaKmOt~eHHe xoqy noc>naro.ztapMT:& npoweccopa B.C.EaparneHRO­

Ba 38 BC6BOSMOZHyiO fiOMOutb M DOA,i:tE:pmty 9 0K838HHyiO :SO Bp6MH 

BhlriOnHeHMfi paOOTU. 
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Ta6JUII.t8 I • 
-

lloJJliBa:. BepoH!rHOCT:& KaHaJIOB .P-+ p -7 K -r K -t n f7 
(npocywHpoBaHp no BCeM aHaRa:~ sapSJta :a /'b) 

It altai! T = o. raB T=u.6 ra:o 
peSKJ.VtlH S1{ ~~~ u; Teo p.iUl $ 1{ -TeOpiUI S~ T60pU7H TeOpHH 

.j 

\C "- fl. n 2.! 2,4.3 0,82 2,0 -
\(t: 3n u. 0,63 ! 190 2,20 

\( \2 lf ll e. 0,2.13 2,98 I,02 
-

~ts-n o. o.o 0,33 u. 
~kGn o. o. o. u. 

T=2 13 rBB T=I6,0 raD 
---

TeOpBB s {j TeOpliJfl s'{TeO.Pflfi Sr{Teopma j lf TeOpiUIJ{ TeopBH 
(;, 3 

0,740 I,I . U,I 0,13 r·ro-3 o,ss·n 
2,33 2,2 0,66 0,69 O,II 0,04 

2,55 2,4 'l,8 I,?O 0,!2 0,24 

1,05 0,63 3,6 2,3 0,07 0,27 

o. o. 0,63 r,e !,34 2,5 
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