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HeCMOTPfi H~ rpy6ocT:&.xcnan:&syeMHX npa6nREeHHA,cTaTH-­

CTR'i8CRWI 'T80pWI MHOJt8CTB8HHOrO po:.,n;eHWI "'!aCTHn, npeNIOJteH- ., 
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CJI Bec:&Ma no;resHoit Ha npaRTKRe npH oneHRax cpe,li;HHX Be.1IK1!KH, . 

xapaxTepHS~ HeynpyrKe CTOJIRHOB8HHH BHCOROSHepreTB1!8CKKX 

qacTzn~· OHa nosBOMeT no.liytnrr:& npe,v;cT8.BJieHKe o , Be~HOCTH 

paBJIK"'!HHX KaHaJIOB.peaKnHK K "'!aCTO HCllOJID3Y8TCJI ~ pacqeTa 

pa3JIK"'!HHX iFOHOBHX H I}JasOBHX pacnpe,v;e;reHHft. IIOCKOJIDRY ·_ BCJie,II;­

CTBHe peJIHTHBHCTCKHX ~KTOB nJIOXO COrJiaC~eCJI C OnHTOM 

B CHCTeMe U8Horpa MaCC ,11;8TBJIH yrJIOBHX R SHepreTR'i8~KHX pac­

npe,v;e;rem poz,ztaDitBXCJI "'!aCTHn CpaBHHTeJIDHO CJia6o CKa3WlaiOT­

CJI Ha COOTB8TCTB~ pacnpe,v;eJieHHRX B Jia6opaTOpHO! Cl!CT8Me 

ROOp,II;l!HaT, CTaTHCTR'i8CKWI' TeOpliiSl B8C:&Ma y,v;o6Ha ~: pa3JIR'i­

HHX npKRH,II;OK npH llO,II;rOTOBR8 HOBHX SKCnepl!MeHTOB. B COOTBeT­

CTBRH C SBJIOJteHHilMH B . ee OCHOBY npH6JIHJteHHJDIH STa . TeOpWI . 

HaK6anee npzro,v;Ha ~ onKca.HWI Heynpyrax nponeccoB c 6oJID­

nmM "'!HCJIOM BTopH'imoc qacTzn, r.v;e .v;pyrMe HSBeCTHHe cehac . 

llO,II;XO,II;H OKaSHBaiOTCJI MBJIO aqxpeKTHBBHMHe 
; . -. ~ \ .•' '. . . . ' '· 

0,11;HKM 1!3 C~eCTB8HHHX H8,II;OCTaTKOB CTaTHCTH1!8CKO! TeOpHH 

lreptm JIBJIJieTcs To, "'!TO· oHa .v;aeT IDIIliD OTHOCHTeJIDHHe asa"'!eHHH 

· ceqeHd H ·NUl sop.Biot me Ha aKcnepmreHTaJIDHoe (}e"'!eHH~ ~ 
npHXO,II;llTCJI paCC'qHTHBaT:& 01!8Blo 60JII>mOe "'!HCJIO . pa3JIK1!HHX KaHa-
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JIOB pe~, 'ITO rrpaKTli'l6CKH B6C:&Ma SaTpj?tHHT6Jl:&HO ~8Jle 

npH RCIIOJI:&30BaHHK 6HCTpo~e~CTB~ SHM!). Tpy~OCTR.MOXHO 
:matmT6Jl:&HO YJ16HLIID!T:&, 6CJIR Y'{6CT:& su -CRMM6Tp:HD cWIJ,m 
' ?; ' ' 

B3aHMO~ettCTBHn, 'ITO II03BOJI86T 06~e~T:& ~aCT~ B MYJI:&TH-

~eTH R T6M CaMHM cymeCTB6HHO COKpaTHTb 'IRCJIO pa3Jl~ 

Ka.HaJIOB ·perua~m/1-4/. K col!taJiemw, npH nepexo~e K HSH6oJiee 

HHTepeCHO:it·D HaCTOJllll66 Bp6MS:06JlaCTH YCKOpHT6Jl:&HiiX'SHeprd 

IIOJllmKa H6CKOJlhKHX ~6CJITKOB · R . COTeH . rsB,' I'~e B03MOlltHO pOllt­

~eHlie 6om.woro 'IRMa· SY~-MYJI:&THIIJieToB B pruiJlli'lH!iX co~eTa.:. •· 
IDIJIX'0 'IRCJIO ·· KaHaJIOB CHOBa. pe3KO B03pacTaeT H BH'ruCJieHHJI 

OIIJIT:& .CT@IOBJITCJI ~e3BWI~O rpOM03,ItiWMH. · 

· YMeHLweHM ·tmcJia Ka.HMOB n STOM CJIY'lae · MOlKHO ~oc'l'l'I1I:& ,. 

nyTeM o6~e~eHHii pox.n;ruJIIlHXCJI ·· ~ Uj -~acnm B .. S U, -MY.iumi..;. · 

IIJI6TH. · XOTJI I!pR STOM HeJI:&3SI DOCIIOJI:&30BaT:&CJI Henocpe~CTBeH- '· 

~ o6o6oteHKe~ ~ 'U! -cRMMeTpK<moit . TeopHH, Kait · sTo 6wiO c~e- ·· 

JiaHO npn nepexo~e· oT $7{.2.- K $ 't{
3 

-MYJfbTHIIJieTaM, nocROJil>KY 

B3aHM0~6HCTBHii Ilplll lJHCOKHX'-SHeprHSIX He 06Jla,IJ;B.IOT . . su, -CHMMeT.,.. 

pn:ei!; H3-3a mua,n;a Op6HTMl>mtX MOMeHTOBi TeM He MeHee. MOlKHO ,. · 

BB6CTli CTaTRC'l'K'i6CKd Bee~ ytiRTHBamtHil ~CBepTKY" pox.n;~CSI. 

~acornu B S ~ -MYJI:&THIIJieTH, ·.nYTeM o6~e.zciriiemUi: ccioTBeTcTByriluci: · 

S'U3 -CliMM6Tp~ CTaTHCTK'i6CKHX :eecoB. IIOCKOJibKY MELclCH ncex 

~aCTEU B ~'U(,-MYJll>THIIJieTe O~aKOBH, Halti60Jlee :Tpy~oeMKaJI .. 

*) ECJIR pac'!eT HOpMHpo~~l> Ha 13KcnepiWeHTaJI:&HHe Ce'l~~--~a-
KHX-ltH60 OT~eJI:&HHX Ka.HaJIOB .. pe~t. TO pesyJI:&TaTH MOI'YT< 
OK33aT:&CSI P63KO paCXO~CJI C OIIHTOM, ToKo OTKJIOH6HH!i' 
ce'!emiil : OT~eJibmtX rpynii KaHaJIOB OT OIIHTa MOI'YT : 3Ha'!HT6Jib­
BO llP6BOCXO~Tl> cpe~e OT.KJIOHeHHJio Ilo~6HHe·CpaBHKT6Jlb­
HH6 paC'leTH IIOKa3MH, 'ITO ~OCTaTO'lBO·Ha,Il;6lltHH6 pe3yJI1:>TaTH 
MOJitHO IIOJiytiRTb JIHW:b B TOM CJIY'{ae, 6CJIH llPOliSBO~TCSI HOJr 
MHPOBKa n cpe~eM, T~e·;. :Ha noJIHoe ce'leHHe.Heynpyrmc··nsa.HMo­
~e~cTmm 0-;" . • ..• ,. •· ,. ,. . •n.. . . 
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~ BH'!HCJieHBA '!aCTD .cTaTUCTli'l6CKOI'O neca (TaK Ha3HBaeMHa 

"sHep;eTK'ie~Kd cTaT~ec) SBJiJieTCSI ~ IDIX o6DtHM MHOJmTeJieM*>. 

Ilpn STOM CTaTUCTK'i6CKHe neca .Ka.HaJIOB pe~ C n_ $Zl-MyJlhTU..:. . ' . . ~·.. . 

IIJl6TaMR B KOHe'lBOM COCTOSIHKH . . 
ret. . 'p '£- n. . . 

Wx.~ x = Yn.!JO?nG- 1{ :~ . n (z·sx +f) (I) 
• 2 ... n. :X;'X~, .. x. -:x'.X •.• x. . It ., 

- .. · "· I ~ ~ ko::j , 

r~e 1( - rrpocTpa.HcT:BeHH!lit, 1Tl ,_- aHepreTli'lecm, · 

1,{ P,,. . - 'YHKTapHI:lli. CTaTUCTK'i6CKHe Beca·~ S: ~ CIIHH '· · 
~~-~ , ~- X~ . . 

MYJil>THIIJieTai a "; x · - llJaKTop TOJr,IteCTBeHHOCTK (HeKo-:. 

· TOpHe yYJil>T~eTH' M~~~~ItOBTOpJIT:bCSI, CM. ll0~6He/I/), sa­

M6HSITbCSI o.JiiDIM o6~CTaTHCTwl6CKHM necoM 

. p"'. ' "· . . ···. , w J . [M, N, K L • • M A/ I( L ] 
. "' J ~ .~ ) ( ) ... ' n. ).' v"' j .... } .... 

n. 

= v_ rm c; 2: -uP," n {z sx + 1) 
n. n n. x,x.z .... 'X r.-1 . " 

xr:x,. " --. · · 

. (2) . 
) 

·.·;;-.' 

r~e CHMBOJIOM ) OTMe'!eHO CYMMKPOBaHK6 IIO BCeM. fj'lf
3

-
x,, .. ::r,.... . 

npe~CTaBJieHRSIM, KOTOpHe npoeKTlipYDTCSI Ha ~a.HHOe npoM6EYTO'lH06 

npe~CTaBJieHKe [ P, '? J . . 
ECJIH Tenep:o Y'{eCTb pacoteiiJieHHe $ 'Zf{, -llPe~CTaBJieHHA' 

d)[f\1 )N) k) L ]--'!> 2_3) [fi, fi,J ®~ [ Sc.] 
' . . ·. ' ... ' ' ·' ', ) 

(3) 

*) IIOHSITHO, '!TO pacoteiiJieHKeM Ma~C '!aC,TEU B SU, -MY~l>TKtiJr~~ax 
MOXHO npeHe6pe'l:b JiliWD npn BHCOKHX aHeprnBX, KOI'~a BeJiuqzaa· 
aHeprUR, saTpa~aeMO~ Ha o6pasonaHKe HOBHX ~acTnu, 3Hatm­
TeJil>HO npeBOCXO~T pasHOCTR MaCC ~aCTRU B MyJibTUIIJleTax. 
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r~e &l)[p. ·>a. 1 -; K [,/) [5.1 :.:. COOTBeTCTBYD!llie :ymiTBpHoe: ' . "' r.J ,J , 

$ 7-tr K cmmo:Boe ,5't/~ -npe.z{cTaBJieHw/6-8{K ~OIIYCTKT:&, trrO " 

pa3~KqHHe npoe~ CIDmOB~'I8CTKU CTaTHCT~eCKK paBHOBepO! 

.a:TIW, To BHpaJKeHKe (3) noMe cyw.mpoBamm no BceM· fianpimJie­
HHSIM CIDmOB '!aCTKU MOlltHO 3aiiHCaTb B BH,JJ;e: 

o2>[t1)!\jK)L 1~ ~ ~[P,)i-J (25~ ·H)·, (4) 
.. - (.. .. ' ·. . ' ., ,_. 

(Mil ncno.JibayeM Bea~e Te_ xe o6oaHa'!eHH.a:, 'ITO H B Hanrnx · npe-. 

.zoozyJitHX_pa6oTax!,3-.5/ ). ~oJIHHi ynuapBHI. Bee R~wia c~'.':~ 
<;JU~ -MYJII>THMeT8.Mll B RoHetn~oM ,cocT~ noJiyqa~'i'ca.IIYTeM 

np.a:Moro nponaBe~eHH.fl. n. ,cooTBeTc_TBYJllllWC $'U1,:-npe_~c_T8.BJie~, . 

nOCKOJil>Ky, O~aKO, ~ Ha'IaJibHOrO·H ROHe'!Horo COCTOSlHllH 

pe~ Mil Tpe6yeM TOJibRO jU
3

-cJoo&eTpYm, ~ BJrniC~eHM 
noJIHoro YHUTapHoro Beca MOXHO HCIIOJI:&aoBaTI> pas~oxeHne (4). 
B aT.oM Myqae 

~ [Hi)fo4 1 1(,) L1]® .. ,®~[M(I.) NYI.) K.,.··)L~ j-.. 

-1=-£>[P~5J(2S,t1)®~ .. ~L,~f~/l-) (2 SJ+1 )= -, 

' ' n. . . '.J ' .. 

~~ Ex?-:.~ ... x .. 0, (ZS~;1) 9J- [ f; } J (5) 

ilpn STOM C~e~eT KMeTb B B~, 'ITO B XO~e CYMMHPQBaHKSI 

B Bl'lp8XeHRH (5) no.a:B.nJimcH MHOXHTeJin,- ROTOpHe xaprutTepH~Ym liMO­

no nepecTaHOBOK pa3RHliHHX s1(fnpe~CTaaHeHHH: npKH~e~ 
O~aR~BHM $'U6-npe~CT~eHMM. · .,: .. · 

>· > 

<~;---

.. i._ ... 
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n Ta6,mmax I-II n Ha -pnc. I-5 npKBe~e.IW peay~TaTH pac­

'!eTOB, BHII~erumx C · nOMOIIt&D TaKOH. 11 S 1/
6

. -foiY~:&T~eTHOit" · 
MO~e~. ·.nna CpaBHeHKSI npKBe~eHH COOTB6TCTBYJOlllH6 peay~bTaTH, 

IIO~emw:e C IIOMOIIt&D p1/
3 

-cKMMeTpB:qHOH TeOpllK, a Ta!Oite 

3KCIIepnMeHT~Ime ~a.mme ( 6K6JmorpapiD:J CM. B pa6oTi 4/) • 
IIpK BWmMemmx: yqKTHBWIKC:& 35-, . 56- ll 56- MeTH •. 0THOme~ 

Hne a®JeRTKBHWC nocTo.a:rumx B3anMO~eitcTBM 9r'- n k. .-Meso-_: 

HOB IIOJiaraJIOC:& paBHHM 0,04 - TaK, RaK 3TO 6HJIO no~eHO B 

pac5oTrul2•4/ H3 CpaBHeHKSI $11
3 
-cHMMeTpmHO~ Teopnn C OIIHTOM • 

Ha npKBe~emmx ~aliHHX cJieP.ieT, 'ITO no Mepe yneJlB'IeHB.S: 

KKHeT~ecRoit aHeprxz HaneT~eii qacTnus T peay~I>TaTH pac'!eTOB 

B o6onx BapnaHTax Teopxz Cc5JIKEaDTCSI Me~ C060H H MOrYT HC­

n~~30BaTI>C.fi·~ rpy60H O~~HKK 3RCnepRMeHT8JlbHOH.CKTY~). 
MolltHO 6HJIO 6H IIOIIHTaTbC.fl e~e 60Jiee ynpOCTKTb BuqKC~eHKSI, 

ec~ yqeCTh, 'ITO, Bo-IIepBHX, HCn~:&3yeMOe B TeOpllK npe~~o­

XeHHe 0 CTaTHCTB:qeCROR paBHOBepoSITHOCTK paaJIKqHHX HanpaBJieHKR 

CIDmOB, poli,II;a.uitwcC.a: '!aCTKU npKBO~HT R TOMY, 'ITO. Hallc50Jiee. Bepo.a:T­

HHM OK83HB811TC.fl COCTO.flHlUI C O'IeHb MaJIHMK 3Ha'!emUJMn CJ'MMB.PHOrO 

CIIKHa 2 -5, . ,: IIOSTOMy t • IIO-BH,ll;llMOM,Y, He 6y~eT 60Jil>WoR OWK6-
• . 

ROR C'IH;aTb, 'ITO C!Ill.IW Ha'IaJIDHOrO ll RO~e'!Horo COCTOBHKft 0~ 
ROBH~ :Bo-BTOpHX, . $ 'l-(

3 
-CHMMeTp~ BapHaHT TeOpllK ikplm, He 

yqnTHB8Jlllllit op6HT8Jll>HWC MoMeHToB, ~aeT Hemoxoe cor~acze. c 

OIIHTOM. BMeCTe 3TH ~a C006pallteHna 03Ha'Iam, 'ITO Ha'IaJIDHOe R. 

*) PaneHCTBO HYJID BepogTHOCTR po~eRHa 6apRoHoB npn HH3RHX 
~meprRRX B Ta6JIKUe II .It1lS! s 116 cnaaaHo c TeM, trro npn 
BJrn!CJieBWlX HCllO~b30BBJiaCb cpe.IJ,HJJJi· no· ft'U6 -MYJil>T~eTy 
MaCCa 6apROHa. 3Ta Macca 6~b!Ue MaCCH HYit.IIOHa, TIOSTOMY 
poli,II;eHne 6apROHOB npH He60JibmllX aHeprusrx: OK83HBa6TC.fl 
aHepreTH'!eCRK sanpe~eHIWM. 
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KOHe'!HOe COCTOJIHRf.[ pea.KUIDi upH6.1lDeHHO MOZHO. 6WIO 611 CtmTaTD 

upHHa,IV,!elKB!IliDlH O.ItHOMY H TOMY lte S Z/6~upe,IJ;CT8ll.1Iemuo. ~ . 
BH'IHCJieiDui. s Z{

6 
-CHMMeTpwnillX ymiT8PHWt BeCOB D, 3TOM Cmy­

qae MOltHO 6ano 611 HCIIOJI:b30B8Tb rpynnOBOfi MeTO,IJ; H3 pa60TH/S/. 

Taxoii rrojoco,u; K cTaTHCTH'IeCru!M o~eHKa.M ope.u;HMX xapaxTep:acTnK ·· 

LmOlteCTBeHHoro o6pasOBaHRa qacTHn B 00JI8CTH oqeHD,BHCOKllX 

aHeprHii ·· Tpe6yeT e!Ile nsyqemm~ 
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15•P -K'·K-

15·P -K· •K'•Ji' 

P·P -K'•K ·if·Ji· 

JZ 

T '3& 

Puc. 2. llepoSITHOCTh P-P aHlilli'H.IIJJUIDl' c poll,ll;eiUteM nap l{-MeaoHoB. 

Bee o6oaHa'lemiR:,KaR Ha pHc.I •• 

12 

PPJ:c. 3. BepoSITHOCTh RaHaJIOB c poll,ll;eHHeM paaJIH'IIWX TIDIOB '!aCT~. 

Kpitmle A,B,C ;'D ·:.oTHOCSITCSI, cooTBeTCTBeHHo K :Pea.RW~SIM: 
· p + N_, n.:n:- ~ .K ""lc +rt-11,~ "'f ~ Y t tt.'/1 ~ ( k +I<: -t tt:o) + 

+ ( Y + Y -t ~ 'Jl ) . , ~O?YMMHP~BaHJIUM no trnc]iy 

ImOHOB 11. = !,2~ ••• Bepxmrli pRe. OTHOCHTCSI K B3aHMo­

,JteiiCTBRD p + p. ~mi ~ ~ Ba~o~eitc~B~ ·~ + n. 
3Ha'IKB.MR e , b. R X Ha.HeCeHhl :mcnep.ru&eHTa.nhHUe .JtaH­

Hhle, cooTBeTCTBYlOO!Re KPHBHM A,B,C. CnJiomHhle KPll.BHe -

pac'leT no f{ l(J, -CUMMeTplf<IHOH TeOpHR, nymtTl!p - paC'leT 

C .S 1(~ -MYJihTRnJieTa.MH. 
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