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OB!WI XAPAKTEPHCT'JKA PAEOYtl 

fflyaJII,HOCTp npo6JieW. B COBpeMeHHOH (_pll3lIK9 BUCOKIIX ::mepr:mi 
KOop.zurnaTHUe neTeKTlIIJYKl]lHe ClICTew COCTaBJIJIIOT OCHOBHYJ) ~acTL 
60JII,1IWHCTBa 8RCnepRM9HTaJII,IfilX YCTaHOBOK. Il08TOMY ITOHCK peaepBOB B 
ITOBUmeHH:e: nocTOB0PHOCTH peROHCTp~ :e:syqaewx (_pll3H1!8CKIIX npo-
u;eccoB JIBJJRSTCH axzyam,Hoii sana~eii. · 

lie~p pa60Tll - pa3BHTH8 MaT8WTH110CKOrO o6ecrre~eHHJI ll03HIJ;HOHHO
lJYBCTB.llT8JII,HHX neTeKTopoB. Pe~3all;l'f:e: BTOfi u;eJIII rrocB~eH aa~s 
Tpex sana~, xapaKTepHHX ;I{,]IJI neTeKTOJ>OB a Toro KJiacca: MaTeMaTn~ecxoe 
o6ecrre~eHne yCTaHOBRll nAH.OMMOHn/2/ (cekIJ;llomrpoBaHHuii ~epeHKOB
cKHii It9T8KTOp peJIHTHBHCTCKHX ,imep, Il03BOJIHKIIUrli orrpei:teMTL rrpo6er 
H sapan JIItep); orrpei:te~eH:e:e napaMeTpoB J:tPeiiqioBwc· RaMep (cKOpoCTL 
J:tPeiiq:a, sanepua BpeMeHH, HanpaB~eHHe J:tPeitqn), 38,ItaKllllHX CI:JCTSMY_KO
OPitHHaT B 8KCnepllM9HTe; MaT9MaTH110CKaJI MOitS~L MHOrOTpeKOBHX co6u
TH:it. 

HoBgsua pa6oTH.,lLrul: noBoro cnoco6a *) H3MepeHHJI cpei:trn It~ 
CB060itHOI'O npo6era qiparneHTOB peJIHTHBHCTCKllX JIItep I:J cJ?parMeHTOB C 
IlOMOIItbD C8KIJ;HOHHpoBaHHoro 'q_SpeHKOBCKOro ItSTeKTopa MaT8MlTH1I9CKOe 
o6ecne~emre paspa6oTaHO BITepBUe. 

*) H.A.ro~BHH, B.A.HmurTmt, B.A.CBI:fPIInOB. ABT. cBIIn. CCCP 
~ 1140586 G DI EI/22, EmJieTeHL OH~ 32; 1985, c.256 

~ Otfj.C;,,..,s ,,,:~ll J:liCfirtfJ I 
i 1n.-:St.ifoil Ui'.C.'lfJ10B1U3~ 
J 6~S1fk,JTEHA -·· ~ ..-·---



MeTon; aIIaJmT:lf1iecKoro orrpen;eJiemrn: HaIIPaBJieimfi :zu>eilqa aJieKTpo
HOB OT M9CTa npoXOlfOl9Hlr.ll: 'laCT~ n;o CHrHaJII,HOli rrp<>BOJ!O'IKH lU)eiiqio
BOli RaMel)H RBJIII9TCR HOBUM. 

MaT9MaTH'l9CKaR MO)l;9Jll, MHOroTpeKOBUX co6UT:e:ii con;epuT B ce6e 
paHee H9H8B9CTBYJO B08MOJKHOCTJ., orrpen;eJieHHR KOOl)It].IHaT Bepunm: pac~a 
'!aCT~ Ha npoeyKTH, lIM9K1IIH9 Ill)RM!19 TpaeKTop:im,6ea npe~aplIT9Jll,HOro 
BOCCTaHOM9HIDI STHX TpaeKTopmi. 

IlpaKTgqecRaJI H Ha:vmwr yeHHOCTl.,. Coan;aHHUH MaT9MaTlf119CKHH an
napaT )];JI.II a.HaJm8a )l;aHHUX 8KCil9pJIM9HTa_"AHoMaJIOH" ll08BO~J! llOJiy'IHTJ., 
HOBUe peaym,TaTH B npo6JieMe llOHCKa WparM9HTOB, lIM9DllBX aHO~HO 
6om,Illll:e C9'!9HHR B8aJIMO)l;9liCTBIDI. SToT annapaT MOll9T 6UTJ., lll)aKTlf119CKH 
noJieaeH np:e: H8YTieHmr Buxon;a WParMeHTOB, o6paSYJOIItl!XCSI_Ha _"TMCTHX" 
Mmll9W!X. 

MaTeMaTH'!ecKIDi annapa.T n;JI.l! onpen;eJiemm Koop)l;HHaTHUX napaMe
TpoB 'AP9li\POBHX KaMep MOllteT 6UTJ., llOJ!989H He TOJII,KO np:e: BOCCTaHOMe
HllH TpaeKTop:e:ii, HO H npli n~poBamm SKCnep:e:MeHTOB. 

MaTeMaTH'!9CKaR MO)l;9Jll, MHOrOT!)9KOBHX co6UT:e:ii ll08BOJ.Ill:9T llOCTpO
JITl., H9Tl)a.D:~OHHHH n~· peKOHCTP~ C06HTHR, CO]tep~ero lll)RM!le 

TpaeKTopo: 6es BOCCTaHOM9HIDI BTO!)ll'!HHX Tpa9KTO!)HH onpe.zce.7.Ill:eTCR 
KOOl))l;HHaTa B3allMO)l;9liCTBHR nepBH'!HOli 'laCT~H (TpaeKTOpHR HSB9CTHa), 
a Jimlib saTeM onpen;eJIIDOTCR Ilapa.MeTpH BTOPlNHHX Tl)aeKToplilit. 

Anpo6grmg ll ny6mrnamrn;. 0CHOBHH9 peaym,TaTH D;HCC8PT~ ony6-
~KOBaHH B paCSoTax /I-4/. 

06'beM lnJQC9P'.f/U1WI· ,llHccepT~ COCTOHT H8 BB8.D;8WISI, TpeX rJIB.B 
H 3aKJIIOtl8HIDI. PaCSoTa co.n;epJBHT 92 CTpaH~, BKJIIOtlM 2 Ta6Jllll.tl,[, 22 
IJKCYHKa H CS:e:CSJmorpawll'leCKlilit CllHCOK DTepaTYl)H H8 74 HaBM8HOBaHHH. 

@Top sawwu@T: 

I. Co~amre MaT9MaTH'!ecKOro oCSecrre~emm .ICM ruraJmsa _itammx 

8Kcnep:e:M8HTOB Ha YCTaHOBKe "AHOMaJIOH". 

2. AHMIITH'l9CK08 npe.n;CT8BJ!8HH8 OCTaTO'lHOtt CYMMH Hal'll48HI,IIIHX 
~TOB (.n;.7.Ill: lll)RMllX TpaeKTopmt) lf B08MOEIOCTH &Toro llP8.ItCTa1lJI8HIDI 
.ICM Ollpe)l;8JI8HIDI KOOp.D;HHaTHUX napa.MeTpoB lij)ettqx>Blil Kamp. 

3. Ma.T8MaTH'!8CK.YJO MO)l;8Jll, MHOrOTpeKOBUX CO6HTd • 
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CO)lEPlKAIDIE ,DJ1CCEPTA!Ulli 

B JI9DBOii rJia.Be l)aCCMOTl)8HH BOlll)OCH, CBR8aHHH9 C Ma.TeMaTli'l9CKliM 
o6ecne'!eHHeM 8KCnepHMeHTOB Ha YCTaHOBKe "AHOMa.JIOH". YCTaHOBKa -
C9Kqil'.0Hlll)OBaHHHli '!epeHKOBCKHii n;eTeKTOp peJIRTill3liCTCKHX R.IC8P, npen;
Ha.8Ha'!eHHHH .ICJ!R pernCTpaull'.H KOOpltlIBaT R.IC9PHHX pearunril no li8M9H8HIDO 
aMITDTyn; '!epeHKOBCKOro CB9Ta B coce.zcmrx C'!9T'lliKaX-C9Kqil'.RX, T.e. no
CJie,n;oBaTeJIJ.,HOro npon;ecca: R.Ill)O Z ,B TO'!K9 XI WPaI'MSHTHpyeT B 21. 
c BepoRTHOCTJ.,BJ ii ; Z1. B x2 nepexo,n;HT B 22. c BepoRTHocT1.,10 

t1. H T. n. IIon;o6HOMY R.IC9PHOMY KaCKan;Y MOlKHO IlOCTaBRTJ., B COOTB8T

CTBH8 B8PORTHOCTH08 Oilllcamre: 

n - /Xm-Xm-t) - {Xm-x,,..,) 

dnn · fl[ 1-«m e ~m otm e S"']· I .rYx,,xi,• .. ,xn)= -:r- + ""s Y,naXm, 
m=L m "" O' (I.I) 

( Xo == o j o< .1. = o) 

B KOTOpoM CO)l;9plmTCR npen;noJIOllt9Hli9 0 cymeCTBOBaHIDr cpe.zcH R,D;ep H8KO
TO!)Oli ,IJ;O~ ( o( ) aHOMaJIJ.,HOli KOMIIOH9HTH, IDJI8BJI1l8li C8'!9Hli9 B38.HMO.IC9li
CTBHR 6 , 8Ha'!HTem,Ho npeBocxo.zcRIIlee ce'IeHHe "HopMaJIJ.,HHX" ( I- o( ) 

R.ICep; J , S - cpen;mre ,n:JllJHH cBo6o.zcHoro rrpo6era (c,ncrr), onpen;eJIR
eMHe C9'!9HH9M B3aliMOD;9HCTBIDI - A: (n(Sr1( n - KOHIJ;9HTpa.IJ;liR Hn;ep 

V 

B Mlimemr - C C'!9T'IHK9). 
OCHOBHHe ~e.mr 8KCII9plIM9HTOB Ha ycTaHOBKe "AHOMaJ!OH" 3aKJIBJ'Ia

JlliCJ., B onpen;eJI9Hllll C,nCil . .ICJ!R R.IC9P MaI'HliR H ero (lll)aI'M9HTOB, B OIJ;8HK8 
npTIMeCH a.HOMaJll.,HOR KOMIIOH9HTbl. 3TR B9J!li'lliHH ( A , ()( , S ) MOlltHO 
IlOJJY'IHTl., np:e: aHaJlll38 rHCTOl'paMM npo6eroB HJ!li 3MIIHpli'l9CKOli cpyHKqil'.li 
A (t} 38BRCIDJIOCTR c.ncrr OT .ICJiliHll npo6era e, . ,Uirqxpepemi0:arr1.,Ho

BepoRTHOCTHaR TpaKTOBKa (.l(BT) - (I.!) no 3BOJ!R9T IIOJJY'IHTJ., WO!)Ma.JII,HH9 
aHaJIOrR aKcnepTIMeHTaJll,HHM Ol)HrliHaJiaM - CTaTRCTH'!9CKliM H cpyHKIJ;KOHaJII,
HHM saBHClIMOCTJlM. 3TR aHaJior:e: Y'!lITHBaBJT KOH8tJHOCTJ., o6JiaCTH perHcTpa
IJ;IIH H .n;RCKpeTHocn ycTaHOBKH (TOJ!IllHHa oTn;em,Horo cTieT'IHKa - h = 
= 5,2 MM). Hanpimep: rncTorpaMMe n;JIHH npo6eroB M3- OT TO'IKH 
BXOD;a B YCTaHOBKY ( .x=D) .ICO TO'IKli pea.Kqil'.li COOTB9TCTBY9T li3B9CTH09 
Bblpallt9Hli9 

oe>J 1zp(· ) _Xe cir. (x,): dxL" d X1, x,. ::: e r dx1 i, 
Xz. j\ J 

X1 (I.2) 
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o:n;Ha.RO .!{JI.II rura;rorirnioit rncTorpa.MMli c_pparMeHTa M9 ( Z i .A f ) , 

. po~eHHOI'O B TO"!Ke XI H "norH6mero" B X2 (xI ~ ~ ~ K), T.e. 

I!pOJI8TeBmero paCCTOJIHHe e = X2 - XI , COOTB8TCTI3Y8T mraJI cpopMy-Jia 

_ e [ _ cK-e)] de JG.(eJ= e ~{ i - e -x- i, tz. x; (I.3) 

IIon;o6:iru:e, Il;OCTaTOtJ:HO npoCTlie, onepau;llll' c .l(BT llOSBOJimOT, T9M He 

MeHee, llOJiytmTI, Ita"!8CTB8HHifil KpHTepHit IJ;OCTOBePHOCTH Hil;8HTHqiHRaitHH 

cpparMeHTa. 3TOT KpHTepllii OCHOBaH Ha HeSaBHCHMOCTH C~CII Ma, OT 

ItaHaJia qipa.I'MeHTaq1rn: ecJIH I!pOHCXO,I{llT oum:6oi:rHoe SaBlillleHHe (Hanp~ep) 

im:CJia OCTaHOBHBIIJHXCJI qlpa.I'M8HTOB, TO I'IICTOrpa.MMa (I.2) :U:JI.11 :n;aHHoro 

Ka.HaJia 61,i:teT 6oJiee nOJioroii, i:reM npn \IlparMeHTa.qmI M9- BO "Bee "!To 

yro:n;Ho". · 

~CKp9THOCTI, ycTaHOBKlI MOl!eT cyiqeCTB9HHO CKaSliBaTI,C.fI npH onpe

n;eJiemm ,I{OJIH aHOMaJll,HOii ROMIIOHeHTli B aHaJIHSe A ( e) , eoJIH C~CII 

ruroMaJIOHOB cpa.BHHMa c mnpmioii ci:reT"!H:ita. C y,reToM n;ncKpeTHOCTH WH
~ A ( e) MOl!llIO onpen;eJIHTI, K8.K 

- eb. _b:_, - ets 
A.re)= u-ot> e . , +o(.• R-r1-e SJ e . 

. (1-o(J (1-e- h.f> .. ) e-el.l, + O(". R-e-e1s 
(I.4) 

B (I.4) R..= 5/ft-4,51,.2.h/2s-

IIpn aHaJIHSe 8KCnepm,,:eHTaJII,HOro OPH:rmmJia A re} Heyi:reT n;HCKpeTHO

CTH MOl!eT n;aT:r, 8aBlilll8HHli9 SHai:remm 0( : 

ot. ( li:o) s2.4 /1- lz- i ( '} 
ol ( kto)-::::, h} sn .Z~ > s -v n, · (I.4a) 

B ,nBT (I.I) con;epJKHTCJI TrutXe noTemtim.n:, nosBOJililIIIHli 06JieI'1mT1, 

sa.zta-qyy,reTa pasMepa Mm!leHH npn onpe:n;eJiemm BHXon;a pas.mrrmwc c,ppa.r
MeHTOB (Ha.np:iwep: npn onpen;eJiemm BepoSITHOCTH cppaI'MElHTattBR M~ ➔Ne 
Ha TOJICTott .MIDIIeHH Heo6xon;HMO yi:rHTliBaTD "CitJlHTd" KBHaJI H'j ➔ NQ, ➔Ne. 
B pesyJII,TaTe mrrerpHIJOBaHWI (I.I) no.nyi:reHo Bli!)aa:eHKe :n;JJ.JI BWCo:n;a 

cpparM9HTOB. IIpaKTl'[tI80K09 llpnM9H9HK9 8TOro B!ij)8Z9HRII CB.fISaHO C Bli

im:CJieHmn.m: peRypp8HTHOrO xapaRTepa ,ROTOpH8, O,JtHaRO ,, npr CTaBJI/Wl'C.fI 
6oJiee npocTm.m:, i:reM TpaIJ;HqHoHHoe MaTPH"!HOe pemeHKe *. 

ii) G.D. Westfaee et.a.e. Phys. Rev. C v.19, 114, 1309 ( 19-:,:-9)_ 
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B KOHqe rJia.Bli npHBOI(JITCJI pesyJII,TaTli 9KCll9pJrM9HTOB Ha ycTaHOBK9 

"AHoMa.JIOH", noJIY"leHHlie c noMOl!IJ.,l() paspa.6oTaHHoro Ma.TEl:t.aTH"!ecxoro an

napa.Ta. 

Bo BTOpott rJiaBe paCCMaTPllBaIOTC.fI san;ai:rn, CBJISaHHlie C onpe:n;eJie

HH9M napaMeTpoB :n;peiicpoBHX KaMep: CKOIJ()CTlI :n;peiiqa Y ; san;ep.llOO{ 

CTapTa 7;, (nJIH nopor "BpeMJI-qncppa" npeo6pasoBaTeM); s HanpaB

JieHH.fI :n;peiiqa 9Jl9KTIJ()HOB OT TO"IKH ( X ) npoxo21meHHJI '!aCTHqll :n;o 

ClU'HaJII,HOtt npoBOJIO"!KlI (CTI). 3TH napa.M9Tpli onpe:n;eJJ.JIIOT mm:eitHylo rrepe

,I{aTO"!HY]O WHKUIDO 

xrt) = P + s- V ( t - r.,) 
I 

(II. I) 

saIJ;aIOT ClICT9MY KOO:[Utl!HaT X (z!.) Il OTB9TCTB9HHli sa TO"!HOCTI, BOC-

CTaHOBJieHHJI napa.MeTPOB · A , B npmv!blX TpaeKTopHit 

X/2) = A·Z + B. (II. 2) 

Xopomo paspa.6oTaHHaJI Texmrna aHaJIHSa CYMMJ::l HaJIMem,nmx xaan;pa.ToB 
Iv z 

m IA B)-::: ~(. A2 .... + B -x.._ ) 
, I• , ~ o"" (II.3) 

h=::i 

N - "!HCJIO CII), Ml!H~ KoTopoii onpe.I:(eJI.1IeT HCROWe napaMeTpli 

A H B , nosBoMeT llOJIY"llIT1> ruramrrnecROe BHI)a.llteHHe :n;JI.11 

OCTaTO"IHOii CyvrMH H~9HI,mHX KBaIJ;paTOB (II.3) B MIDllll,zy'Me) OTHOCHTeJII,-
➔ ➔ { } . 

HO 2 . H X: x., 
➔ " ➔ cp = XT C X, (II.4) 

r:n;e Ma.Tpl!qa ~ (2,n - ~) · ( i!.., - ~) 

Crnn,. = bm11, - N - N-(~ - ~) (II. 5) 

(,n;JJ.JI paBHOTO'lHWC HSMepeHHit, T.e. Kal!UtaJI err lIMe9T On;Hy H TY lite omn6-
ey o B onpe,n;eJiemm ROopn;HHaTI:l X ) o6Jian;aeT cBo:licTBaMlil'.: 

"T ,._ 
C = C (II.5a) 

" " 
,._ 

CC=C (II. 56) 

A ➔ (II.5B) Ci!.=O 

11 :imeeT pa.Hr N-2. . Onpen;eJieHHe pa.Hra Ma.TpHqII ocHOBaHO Ha Teope-
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Me, ll3~0lE8HHOii ~.P.raHTMaXepoM *>, ll .IIBJISI0TCH CBOeo6pa3HllM RJJJl'lOM R 

naY11emm BOaMoimocTett onpe.n;e~emm KOopnmtaTHHX napaMeTpoB lij)eil:iioBHX 

RaMBp npn: ruiamiae KBan;parirnrnil: (jJopMll (II. 4). B plUt9 c.ny-qaeB CKOpoCTll 

lij)eiiqa II aan;ep.lltKH MaJIO MeHmoTCH co BpeMeHeM; noaToMY KOHCTIJYXTHBHHM 

OKa3UBaeTCH aHaJm:3 OCTaTO'!HOH CyYM:l HaHM8HbWHX KB8,Iij)aTOB; ycpe~eH

HOH no HBROTopoil: CTaTHCTHKe (no HSCRO~RDM TpeRaM) 
. K , 

'\""' ,,. -»r"' -4 

cp = £__, -N xk. c,_. xk . crr.4a> 
k=:!L k. "' 

Ee~ Rall';ll;Oil: CII npmIHCUBaIOTCH llH,1l;llBll)lyam,HH8 3Ha'l9HlJH citop6CTII 
. mieil:qa ( ¼ ) ll aan;epJ!!lUI ( Tn_ ) , TO MIIBllMll:~ (II.4a) C ~eTOM 

(II.I){IION 8TllM He::CTHl:lM np__::50.nri R CIICTB: ~eil:Imx ypaBHeHIIii 

~ C,,,n. ( tntm · V,.,._ + -t,., Fm )•shJ. = - ~ c,,,,., P,., t.., 
,,,~ Md · 

N n=1.,'l, ... , N (II.6) 

-- 0 -L C,,,,,, T,,,, Tm 5m V,., =O 7:: f-t; j Fil,= - ""V;.,T,. 
m~ • 

TaR RaR paHI' MaTpmnl He COBIIan;aeT C noPH.l(ROM, TO II3 8TO:ll ClICT8MH 

MOlEIIO onpen;e~Tb N -I aHatJeHIIil 1( n N -2 3HatJeHIIii T,.. , 
aan;aB on;ilo v;; II l(Ba 8HatJeHira T,, • 

B peam,HHX 8RcnepIIMeHTallHHX yc~OBllJIX ary'Heo~oaHatJHOCTb y,n;a

eTCH ynpocT:n:%, n onpen;e~eHIIH Tpe6ym: cRopoc% ,npellipa V II aa

n;eplERa T - o6filHe -~ Bce:l1 n;peiiqloBo:l1 RaMepH. 3a,n;atJe onpen;e~emm 

V , T cooTBBTCTByeT c:n:cTeMa ypaBHeHIIil: 

N 

,,,,,., 
(II. 7) 

!
L C,n;i[(sn s'" t,..t,.,)• V + (S..,S'"t ... )·F+ (Sh tn-P,,,J] = 0 

Ecmn[(S.,S,.,t,..J·V + (511S,,.)·F+(snP,,,}]=O (Fa-Y.T~ ,,,,,., . 

KOTOpaH paapelllllMa npn yc~OBIIJIX: a) n;M Ha6opa :n:a N CIT ( N 'iJt 4) 

l(OCTaTO'!HO o~oro TpeKa, HO 
N 

E C,,,nP11,,~0 (II.8) 
fl=i 

(Bee en He ,ll;OJilEllH ~8llfa.Tb Ha Oll;HO:ll npSJMo:ll) ll 
N 

E Cm,. Sn, -#0· 
h -=j_ I 

*) ~.P.raHTMaXep. TeopIIH MaTpm. "HaYRa", M., 1966, c.6. 
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(II. 9) 
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,, 

6) .n;M N =3 n;ocTaTO'!HO .n;Byx pa3JllllIHHX TpeKOB np:n: yc~oBHJIX 

(II.8,9). 
IlpoMeMY H80~03Ha'!HOCTII Hanprumemm ,npeilqia 3~8RTp0HOB 06H'!HO 

CTapaJOTCH YCTPaHIITb KOHCTP~OHJWM pemeHIIeM (II.a)' Ol(HaKO MOryT 

cymeCTBOBaTb Tpa8RTOpIIII, ,ll;Jif! ROTOpHX anpllOp!IaH onpen;e~eHHOCTb TePH

eTCH. Tpan;EUIIOHHmi BHXO,l( ll3 a-roro llO~OJEeIDUI - nepe6op 3HaROB Ha

npaB~eHIIH ,npeiiqa ,nM ~oii en. tfIIc~o onep~ no noncey MllHlIMaJIJ,

Horo ~'2. B 0611!9M c.nyqae .ll;OCTaTO'!HO BemntO ,.., 2,_IV • O~aRO "opTO

roHanHOCTb" MaTPHUbI C R IIPHMOMY Tpeey (II.5B) noaBoJISieT npe,n

~OlltllTb CllCTetq ypaBHeHnil JJ;Jif! onpe,neJiemm 3HaKOB s.., ,: 
. - N 

{

~J. s11. · C in,., {V (t" - -,; ) + P... J= o 

IS...,l=i m = i.1 2, ... , N. 

N-2 m -:a 1., 2, ... , (II. IO) 

B n;nccepT~n npIIBon;HTCH pememm ,n;JISI st\, npn N f. 4. Jl:M N> 4 

npe:a;JiaraeTCH cxeMa cBe:a;eHIIH (II.IO) R rpyIIIIaM pemeHnil :a;M N =3. 
B ROHU8 rJiaBH IlpnBO~TCH np:IDllepH onpe.n;e~emm CROPOCTll :a;pellipa B 

8RCnepIIM8HTax "TAY" (noncR II ll~8Hll8 OtJapoBaHHWC M830HOB, o6paay

KlllHXCH B "pp"~cToJIRHoBeHIDIX npn aHeprmt npoTOHOB 70 raB) n Ha ycTa

HOBRe "CKA" (cneRTpoMeTp JtYMY.71SITllBHWC an;poHOB). 

B TOOTpeil I'JiaBe.pacCMOTpeHH BOIIpoCH, OTHOCHfilH8CH R aan;atJe pe

KOHCTPYRUID!-MHOrOTpeKOBHX C06HTnil. MHome aBTOPH OTMetJaJOT OTCYTCT

Bll8 R HaCTOH11!9MY Bp0M8Hll MaTeMaTll'!ecKO:l1 MO,l(e~ I(Jif! 8TOil: aan;a'lll, 

T.e. @'H~ OT napaMeTpOB llCROMHX Tpa8RTOpn:il, 8RCTp8MaJII,HHe oco-

6eHHOCTll ROTopott OTpalltBJill 6H rpyIIIIII,POBRY ll3MepeHIIHX KOopiurnaT 

B6~3ll Tp0KOB 'laCTmJ;. 
,UJm Rallt.n;Oro na N :a;eTeRTOpoB, pacno~oJEeHHoro B Zn-, pern-

cTpl'Ipyxxnero Mn OTC'!eTOB. a,,,.,., npe:a;JiaraeTCH @'HICUllH pacnpe,ne~e-

HIIH B8p0JlTHOCTll COBIIaD;eHIIH ROOpn;IIHaTH X , npnHan;~elKall!eli Tpa9RTO-

Plll'I 'f'{"l-) , C Oil;HOil 1'!3 ll3MepeHHHX ROOpnmtaT 
M,., 

P (x, 2..,) = ~ G (x -am,,, i 6.., .. ) c:S...... (lll.I) 
m:J. ' " 

r:a;e x2 
G(x; ~>-=-(6ffT f 1e-w 

{

c.2 6r1. 
llJIII , 

0 
' 

/X/ f 6 

IXI >6 
(lll.2a,6) 

4\Y1IKUl'IH ILlIOTHOCTll BepoHTHOCTl'I ll 6 - TO'!HOCTb onpe:a;e~eHIIH KOOp,nn..; 

HaT, xapaRTePHHe l(Jif! .n;ammro ,n;eTeRTOpa. IlplIBJletJeHIIe noHHTllH "IIH-
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Terpa.n: Bn;OJII, TpaeKTOp:im" II08BOJI.li8T IIOJIY'!HTI, ~Kitl!lO OT rrapa.MeTpoB 

TI)aeKTopIDI 
N 

r ('f) = N• fu Jr-:1--t-'f'-.-,. z=--c-e..~· ), p ['f'(z!,.J' r.,J 
N ✓ • z=: f -t 'f'z(~t,) 

h;,t 

(111.3) 

.JiruI peaJII,Hoii TpaeKTopmr - rrp.HMoii Ha IIJIOCKOCTH 'I'(~)= A· "if+ .B rrpn 

"rrpaBHJII,HO" orrpen;eJieHHUX rrapa.MeTpax TpaeKTOPIDI, rrpOXOitJillteil -qepes 

TO"l'.KH a., (2,), O-z(i3.2,), ... lI T.n;., MO.l!HO rrpll6JIH.llt9HHO C"l'.HTaTI, 
N 2. 

( ) 4 ~ (A-~ ... -+ B - a ... ) r A,B z N- 2 ~ 6 .., . c111.3a) 

Tpa,n;~OHHO Tpe6oBaHHe K rpyIIIIe KOopn;HHaT, KOTOplle MOryT npHHan;Jie

JKaTI, TpaeKTOpim, CBOD;lITCJI K n;BYM H98aBlICHMblM YCJIOBHJIM: "l'.llCJIO TO"l'.eK 
. 2 

n;oJIJK!Io 6mi, He MeHee san;rurnoro, %, n;oJ.IJl[eH 6m1, He 6oJiee san;rurno-

ro. IlpH6JllI.llt9HHe (111.3a) YCTaHaBJIHBaeT CBJI8I, Me.l!UJY 8THMII KJ)HTepHHMH 

( N ; ;t,2 ) • IIPH 'J, 1.. ~ O ( III. 3a) n;ocTnraeT cBoero MaKCHMaJII,Horo 

sHa"l'.eHHH - N . 
IIoaTOMY MoJICHo omrn;aTI>, "l'.TO B rrpocTpaHCTBe napa.MeTpoB HCKOMWC 

TI)aeKTOpll:!i r ( I()) BllrJIJiD;lIT B BH:D;e Ha6opa 60JII,DmX - rJiaBHHX MaKCll

My-MOB (peaJII,Hl:le TI)aSKTOplllI) ll HaOopa MaKCmqMOB,M9HI,DmX a.MIIJIHTyn;, 

rrpH_po,I(a KOTOpllX HOCHT KOM6HHaTopHH:!i :wm (H) myMOBOft xa}:aKTep. 3TO 

rrpe,n;IIOJIO.llt9Hll9 0 xapaKTepe r (IP) IIO,ItTB8Ilmta8TCJI po8HrpHIIl9M H9-

CKOJIJ,KllX IIPf.[MllX B IIJIOCKOCTll. 

· l1CIIOJII,80BaHll8 KJ)HT9pirJI (111.3) rrpll IIOHCK8 Tpa9KTOpd CBHSaHO C 

rrpo6JieMoii aHaJillsa MHoroaKCTpeMaJII,Hux WYH:iavtii, KOTOPaJI K HaCTOJ!ll!8MY 

13peMeHH He HMeeT oomero pememm. 0.ItHB.KO nepe6op t' ( <f') .ItJIH IIPJIMllX 
TpaeKTopllil no orropHHM TO'!KaM X.1. (~) 11 X11 (2N) HMeeT "l'.llCJIO orrepa-

ltllii ~ N • M3 , cpaBH11Moe c rrepeoopoM (HeorrTm.m:SH,POBaHHHM ) no r-t. -Kl)RT8pm> ~ N· MN . . . 
CqiopMyJIH_pOBaHHH:!i Iq)llTepd r ( 'P) II08BOJI.li9T ynpocTlITI, sa,n;a-qy 

orrpe,n;eJISHllJI KOOp,D;HHaT B9pr!HH peaKI.T;Itll: ("BXO.D;J'Illla.JI" Tpa8KTOPWI ll8B9CT

Ha) 11 pacna,n;OB Heii:TpaJII>HllX "l'.aCT~ ( 'P,,(i!) - H9H8B9CTHa). IIpe_n;rroJIO.llt8-

mm O TOM, "l'.TO H8CKOJII,KO ( K) IIPJIMWC TPSKOB rrepeceKailTCJI B 0,I(HOtt 

TO"l'.K9 ( X . t i! ) , MOJICHO IIOCTSBRTI, B COOTB9TCTBR8 ~8M08 MaKCll

MaJIJ,H08 sHa"l'.eHHa Wymtqllll 

N Mn K 
D(x,2)= ~f ~ 6m,,·G[r2k-r.,), ~; ~;N +a.10,-a,,,.,j 6.,,,JIIJ.4) 

8 

.l{e:llcTBHT8JIJ,HO, IIPH pasurpllBaHllll .D;Byx rpynn: TpaeKTO!)RH, BllXOn;JllllHX HS 

,D;Byx Bepmm, 1)/x, 2) llMSJia ,D;Ba OOJII,DmX MaKCRM;YMa B 8aD;aHHllX KOOpn;n

HaTax B9pr!HH • .AMIIJ!HTyn;a 8TWC MaKCm\'fMOB rrpOIIOPinIOHaJII,Ha IIOJIHOMY 

"l'.HCJIY TO"l'.8R, oopasyx>II(lDC "pacnan;Hue" TpaeKTopIDI. MaKCEMyMH g6ocTpir

XlTCJI IIl)R y.ny,nnemm: TO"l'.HOCTH perllCTpainill Tp9KOB ll IIPH YB8Jlll"l'.8Hllll 

yrJIOBO:ll paCXO,ItllMOCTH "pacrra,n;HI:lX:" TpeKOB. EcJIH napaM8Tpll 11BXOitJillt9it" 

rrpJIMOH Tpa8KTOpmI ll8B9CTHl:l, TO ll8 (111.4) MOll!HO IIOJJY"IHTI, cpyliKitl!lO 
O.n;HOI'O apryM9HTa - J! , KOTOpaJI TaIOKe llM98T OOJII,illOH MaKClIMy-M 

B6JIHSH TO"l'.Kll P8aKUllll 

K N M,. ~ -~ . 
. C(i)_=?;; ff 6/1111 G[ i-r ftii-N-Aott-Bo)~Aoz!..,+Bo-a ..... j~ .. )(111.5) 

( <Pol~)-:: Ao·r. + 8). 
3To CBOHCTBO ~Kqlm: (111.5) OTKpHBaeT BOSMOlt!!OCTI, IIOCTp08HIDi HOBoro 

IIJiaHa peKOHCTP~ MIIOrOTp0KOBOro co6HTHJI .D;JI.li IIPf.[MllX TpaeKTopllit: 

CHa"l'.a.na OIIpe.D;8JIJi8TCJI i! -Ma.KClIMy-M (III. 5) , a JiliillI, SaTeM BOCCTaHaBJm

BamCJI "BHXO~e" TpaeKTOpHH • 

B'8rotJilDj9Him H8JIOlleHl:l OCHOBHll9 BllBOJ:tH.nHccepr~OHHOtt paOOTll: 

I. Ilpll pemeHHH sa,n;a-q o6pa60TKH 8KCII8pllM9HTaJII,Hl:lX ,ItaHHllX ycTa

HOBKll "AHoMaJI~H" CqJOpMYJIH.POBaHO',D;Hip:l>epeH~aJII,HO-BepoJITHOCTH09 

ormcaHHe npo~ecca rroCJienoBaTeJIJ,HOH wparMeHTanim:, perHCTPH.PY8Moro 

,yCTaHOBKOff, "l'.TO IIOSBOJIHJIO: 

a) IIOJJY"IHTI, Ma.T8Ma.TH"l'.8CKK9 aHa.norn 8KCII8PlIM9HTaJII,HllM CTaTHCTH

"l'.8CltHM H ~~OHaJII,HliM 8aBHCHMOCTJIM; 8TH aHMOrll Y"l'.llTllBaDT orpaHH

"l'.8HHyl) OOJiaCTI, perHCTpanim: H nHCK1)8THOCTI, YCTaHOBKH (CYll!eCTBSHHO. 

rrpH IIOKCK8 q>parM8HTOB, lIM8mtHX aHOMaJII,HO MaJlll8 8Ha"l'.8Hl!JI cpe,n;mtX: 

.D;JimI coo6oD;Horo rrpo6era) ; 

6) CWQPl.\V'JIH.POBaTI, Ka"l'.9CTB9HHl:lft Kl)HT8pllft .D;OCTOB9!)HOCTll mi;eHTH

qmtaltlm Wl)a.I'M8HTOB, OCHOBaHHlltt Ha H98aBlICHMOCTH SHa119HRfI cpe_D;Hett 

nmma cBo6o.itHoro npooera wpan.1eHTHIJYII!lero 8;D;pa oT KaHaJIOB Wl)arueHTa

Iij!K; 
B) rrpe,n;JIODTI, M8Ton pac"l'.eTa BllXO_ll;a Wl)arMeHTOB, oOpasyDIIHXCSI 

Ha TOJICTHX MmllSHJIX B peayJII,TaTe KaCKa,n;Horo rrepexona Hcxo.D;Horo 8;D;pa 

B HSy-qaer.ml Wl)aI'M8HT. 

2. AHamrrH"l'.8CK08 rrpencT8BJI8Hll9 OCTaTO"l'.HOtt Cy-MMll HaHMSHI,IIIHX 

R.B8,D;piTOB (nJJn npJIMllX TPa8KTOpd) II0.8BOJIWIO: 

a) cqiopfqJIHpoBaTI, yCJIOBRII .D;JISI Hax0~9HWI IIapaJl8TPOB ,n;pettqioBWC 

KaMep (CKOpoCTI, ,n;pe!qia, 88,D;SplEKa BpeMSHH), orrp9,1t8.lilil)lltRX CKCT8fq KO

Op.ztmm.T B 8RCII8pm.!8HT8; 
6) rrp9,!tCTW3llTI, B aH8JIH'l'H"l'.9CKOM mme ll pemHTL (,n;JISI IIpaKTH"l'.8CKKX 
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CJzylJaeB) 88,ll;a'!Y rrepe6opa, CBR88.HHYIO C :z:tBY8Ha'!HOCTblO B HarrpaBJiemm 
~eftqa 8JI9KTIJOHOB. 

3. ,!LJm sa,n;a"! peKOHCTp~ MHoroTpeKOBIDC C06l,1Tll:it rrpeii;JIOJKeHa 
MaT9MaTll"l9CKaR MOl{Mb - qJyHK!ijIR, IlOJIOX9HIDi rJiaBHl:DC MaKCHMYMOB KO
TOpoi1 COOTB9TCTByroT IIapa.MeTPaM TpaeKTOpll:it. 3Ta MOD;9Jlb CO_l{8pxl!T B 
ce6e pauee H9ll8B8CTHyIO B08MOllllIOCTb B peKOHCT~ - B08MOl!tHOCTb 
onpeii;eJiemIB Koopn;mraT Beµmm pacnan;a "laCTJm!,l Ha 1IPOll:YKT1,1, llM9IO!lllle 
IIPRMRe TpaeKTOPIH{, 6e8 npen;BapllTeJimoro BOCCTaHOBJI9Him 8TIDC TpaeK
TOpHi1. 
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