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{IIpegcraBneHa HayuYHO-TEXHHUYECKHM CSMHHApOM JabopaTopHH
BRICOKEX 3Hepruii HHUH fAd)

B Hacroslllee BpeMs B. JabOpaTOPHH BLICOKHX 3HEPIHE NPOBOAHTCH H3-
MepeHHe ceueHHH (GOTOPOXKICHHS HEHTPAJbHBIX Me30HOB Ha CJAOXKHBIX /-
pax. HccienyoTcs peaknuy:

Y + aAp0 — aipo +nny,

C noMomlibio JBYX YePOHKOBCKHX CHEKTPOMETPOB [IOJHOTO MOTJOIISHHs pe-
PHCTPHPYIOTCA [Ba Y-KBaHTa OT pachana Me30HOB. DHEDPTHH DacliafiHbiX
Y-KBaHTOB, [0OJyYaeMblX B BHJAe NCATHYHOTO KOAA (HOMepa KaHalOB aM-
MJIHTYAHBIX aHa/IH3aTOPOB), BBIBOAATCA Ha HHQponeuatb, nepHONIEHTY HIK
MAarHHTHYiIO seHTy. [logpoGhoe OnHCcaHHe YCTAHOBKH H METOJHKH DETHCTPa-
U npuBexeHo B pabore [1]. :

1. MoaeanpoBanue 3KCHEPHUMEHTa

H QIoCpPeaCTB eHH bIM PE3YJAbTATOM 3IKCICDHMEHTa ABJSACTCA BLIXOU pe-
" do
akiuH N, cBA3aHHBIH ¢ AuGQEpPeHUHaNbHbBIM CedeHueM EQ—(E, Q)

COOTHOIOEHHOM

ds
N :HXSEQ—(E, Q)-¢(E, Q)-8 (E)-dE-dQ, : (1)

TAe N — YHCIO sifiep B MHuLIeHH Ha | cMm?;
e(E, Q) —3pdeKTHBHOCTD pPErHCTPaLMH HCCAEAYEMOTO NPOLECcca IKCIepr-
MEHTaJbHOH YCTAHOBKOH,
E(E) — TopMO3HO#l CHEeKTP y-KBAHTOB, NMaJalOlHX HAa MHUILEHD;
E — sHeprus nanaiomiux y-KBaHTOB;
Q — yrnosbie KOODAWHATH HAlNpPaBJeHHs BbLJIETa ME30HOB.
3apucumoctb &(E) 6panacy w3 tabauy [2]. B uurerpane (1) ocraet-
Csl HEU3BECTHOH 3aBHCHMOCTL &(E, Q), B KOTOPYIO BXOAAT KOHKPETHBIE YC-
JIOBHSL IKCIepuMeHTa (KHHeMAaTHKa, pasMepb! MHUILIEHH, TeJecHble YL ciie-
KTPOMETPOB H T. 1.}.
B rakoro poja sxcnepumMeHtrax aupdepeHIHaNbHOe CCUSHHE BHIHOCHT-
CHl H3-MOJ 3HaKa HHTerpaJda (1) Kak ycpeJHeHHOe IO YIJIOBOMY H 3Hepre-
THUECKOMY Da3pEIUEHUSIM YCTAHOBKH, KOTOPble ONPEAEJSIOTCS CAeAYIOLHM
obpasom: _
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R (Q) = JE(E}y< (B, ©)-dE,

' (2)
R(E} = £(E)-{= (E, @)-dQ. (3)

Torna ocraBliuiics uHTerpan
= [1%(E) = (E, @) dE-dQ (4)

E¢

03HauaeT MOJHYIO »BepOHT‘HOJCTb perucrpaunu npouecca GOTOPOKAEHHA A
ONpeleseHHON reovMeTpun MaMepennit. HMuterpaawm (1), (2), (3) paccuu-
THIBAIOTCA OOBIYHO ¢ nomouwiplo IBM merozom Monre-Kapao. B arom coy-
4ae COCTaBJACTCH BEPOATHOCTHAR MaTeMaTHUuecKas MOJeJb 3KCNEepPUMEHTa,
B KOTODONI YWYHTBIBAIOTCH KOHKPETHbIE VCJOBHS 3KCIEPUMEHTa, HAYHHAs OT
B3aHMOAEHACTBUA NMalaloUiHX Y-KBAaHTOB C MHIULCHBIO W KOHYAs PErHCTPalH-
el Y-KBaHTOB OT pacnana Me30HOB HODEHKOBCKHMH CHEKTPOMETPaMH.

Monesp IKCIIepUMEHTA peann3cBaHa B BUIE TPONDaMMBI, COCTABJIEH-
HOH B CHMBOJAX a-93blka. Ilpu pacuere yuUUTHIBAJIOCH HMHIYJAbCHOE Paclpe-
IeaeHne HYKJAOHOB B fape. B paGore [3] nokazano, uto OT BHIA 3TOrO pac-
TipeneaeHust BeJNYNHA ¢ OUeHb Maao 3aBMCHT. TlosTromy Buiaa BbIOpaHa Han-
fonee npocTas MOAE/Ib BBIPOKJIGHHOTO (epMu-rasa:

— fconst., P<CPy, {
HP)= Yo, P>p,

O
e

rie Py — rpaHuunsifi uMnyasc ¢gepmn.

TIpy BLIUMC/EHAH SHCPTeTHUCCKOrO PACTPCACJCHHA PACHAAHBIX §-KBAHTOB
H M'GSO}-‘IQB,:'pel‘HrC’I}p?preMbIX VCTAHOBKOH, NPOHCXOLHJ  Y4eT  KOHEUHOTO
IHEPreTHUECKOr0 pa3pelieHHtss CINeKTPOMeTpoB, KOTOpPOe CHHMAJOCh 3KCIe-
DPHMenTaabio [4]. ‘

C uenblo yMeHbllieHHs BPeMeHM pelieHHs sagayd Ha IDBM 6o cre-
JaH [ONOJIHHTeJbHBIH OTGOp cOOBITHI perncrpaund mesosos [10]. Cymect-
ByeT asuMyTaJbHasd CHAMMETPHS SKCHEPHMEHTAa M BeDOATHOCTb DerHcTpa-
HHH He H3MeHHTCHA, eCJH of0a cnekrpomeTpa [OBePHYTb Ha OXMHAKOBLIH
YIOJl BOKPYI OCH, CBA3AHHOH C NYYKOM TOPMO3HOTO H3JyYeHHA. ITO I0O3BO-
JISeT «YCTaHOBHTb» B CXEMe pacuera HeCKOJbKO Nap CYeTYHKOB M TOrjia
BBIYHCJACHHYIO BEJHYHHY 3((POKTHBHOCTH HEOOXOLHNMO pasIesqHTb Ha YHCJIO
THX nap. KpoMe TOro, npu BpallieHMH CIIEKTPOMETPa BOKPYT OCH, ero OKHO
OMKILET KOJbileBYI0 o00JgacTb. [losromy mpoBepdasoch nomajgaHHe paclaj-
HBIX Y+4KBAHTOB cHa4aJja B 3Ty KOJAbleBYI0 00JacTb. IIpp TakoM mONMOJHH-
TeJbHOM OTGOpe BpeMs cyeTa 3afayd yMeHbllaeTcs B HECKOJbKO pas.

Kpome uHTerpamos (2, 3, 4), BHIUHCJASIOTCS CJAEAYIOILHE BEJHYUHDI:
1) cpepsuit yron BeJIETAa ME30HOB

fR(cosb)-cosb-dcosb

cos b = {R(cosb)-dcosh ° (6)
2) cpelHss HEPTHS NaZalOUIHX Y-KBAaHTOB +
— [R(E)-E-dE
’ E= “TR(®).daE ° @

3) cnexkTphsl HEPrHi pPacHaAHbIX Y-KBAHTOB, 3HEPreTHYECKOE H Macco-
BO€ pacTnpefe/eHHs PErHCTPHPYeMBIX Me30HOB ¢ yUeToM H 0e3 yuera Ko-
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HEUHOTO SHEPreTHUECKOrO paspelleHus clIekTpoMenpoB. MaccoBoe pacmpe-
JleJleHHe HAaXOAHJOCh H3 (OpMYJIbI:

g
po= l/4'Sin2“;—p ‘EW(I'ET‘Z : (8)

TAe M — Macca Me30Ha,
E,12 — 3Heprusi paciajHbiX y-KBAHTOB,
Gep — CPELHUH Yroj pacTBopa MeXAY CNeKTPOMETPaMH.

Henbio MOLeIMPOBAHUA SBISAETCA TAKKE ONpeleleHHe NONYCTHMOH 00-
gacTu perucrpanuy B naockoctd  EjOEy , DO KOTOPOH NIOHHMAaeTcst
063aCTh, B KOTOPOH ¢ 3aJaHHON BEPOSATHOCTBIO f HaXOLATCHA COOLITHA U3Y-
yaemoro mpouecca. as mocTpoeHus oOJacTH LenaeTcs NPenmoIoKeHHe o
HOPMaJbHOM 3aKOHE pACNpeLeseHus IIONe3HblX CcOOBITMH B INIOCKOCTH
EnO0Eyp; rtoraa  cmextpei  N{(En), N (Ex2), N(E;.»c) ™MoxHO cuuTath
IPYNNHPOBAHHBIME BHIGODKaMH M3 HopMasphoro sakoHa. OueHku mnapa-
METpPOB M M © 1/ CHEKTPOB HAaXOTH/IHCh METOJOM MaKCHMaJbHOro Iipas-
Aonoxo6ua [5]. Jas sToro cocTasjeHa Mporpamma, peasusylomas MeTOL
CJAYHaHHODO TOMCKA NI HAXOXKACHHS MaKCHMyMa (QyHKUMH [PaBOTIONO-
Husi mo napaMerpaM m H oO:

k-1
L(m,s) = 3 Nj-logPj, 9)
i=1
P = F(sig) = Bl = @ [ Ft ) o (B
Xig 1— 1M

o

(o]
1 L]
- —_— >< ‘S’ - 0 -
V 2= e dt;
Xi — m

—

|

g

N; — uHCJ0 COOBLITHI, MONABUIUX B HHTEPBAA [Xi, Xiy1);
X = Eﬂr]’ E'{Q’ Er:_:\'.
Kpome TOro, mporpaMma HaXOAHT CTaTHCTHUECKHE OLIHOKM MapaMerpos
f = m,s,

) = (3 NeA ]

i=1
A= k}il P-l ( alogpl “’:':3/]\)2 »

=1 db o=
A
1, ¢ — OIL@HKH MaKCHMaJbHOTO npagaononoOus. Msves 3TH OUEHKH A/
cnektpos  N(Ey), N(Ep) N(E; ), MOXKHO 3anncaTh ypaBHeHHEe JIJIHII-
ca, OrpaHHYHBAIOLICTO IONMYCTUMYIO 00/1aCTb PErHCTPALHK:
A 2 A2 ‘ A } ( A )
Eq — mg, Ep—mg,) 9. (E'(l —mg,) - \Ep —mg,
A + A P' I A
\ cE'jl GE‘,’Q SETI ’ 5572
= 2:(1 — p*)-In(1 - B). (10)
p= ___.\1—[/\’ /; /\2
/ A g I 1 — 5 .
. E T Eq1 E 2]
2-0p, gl " 1 1
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IMocaepuee paBeHCTBO ClefyeT H3 3aKOHA COXPAHEHHS SHEPrHU:
En,n° = E*;l "l_ E*{Q (ll}
¥, C/AeJ0BATENBHO,

GQE,’I’ o = 02511 + 02572 + 2.-cov (E‘rl , ETQ) .

BeuencTBHe HH3KOHEPreTHYeckoro ¢GoHa Ha 06/aCTh MOXKET HaK/albi-
BaTbCA YC/IOBUE YyCeYeHHS:

E;n + Ep > E yceuenus .

B srom cryuae nomyctumas 06uacTh perHCTpallHH OTpaHUYeHA 3JIIHI-
COM H NPAMOH

E 1+ E2 = E yceuenns,

II. Hepeuunas o6paboTKa

Jlis naHHOTrO THIA SKCNEPHMEHTOB NepBHYHAs 00paGOTKa eCTecTBEH-
HbiM OGpasoM pa3bHBaeTcss Ha CaeAYIOL(He STalbl.

1. OurcalHs neppHYHbIX GH3udeckHX >PhEKTOB W MepeBOn HX B K-
¢poBoli ko4 AaHHOH DBM.

2. Yyer anmapaTypHBIX 060eB H (OHOBHIX H3MEPEHHI,

3. O6paborka ¢ Henpw HACHTHOHKALHH PETHCTPHPYEMOro mpoiecca.

4. OnenKa BbIXOZa DeaKUWH H €r0 JUCIePCHH,

Jaa peanusanun 1 H 2 3TanoB cocTaBjieHa NpOrpaMMa, KOTOPAas NPo-
HU3BOAUT TPYMNHPOBAHHE 3aPErHCTPHPOBAHHBIX COOLITHH B IHEpPreTHYeCKHE
¥ MaCCOBBIE CIEKTDbl Me30HOB, HCNOABL3Yys Bhipaxenus (8), (11). Cobwuitus
(E;1, E;2) B BHZe nocjeoBaTeNbHOCTH KOJAOB

P={(Ny, Noji}
ABJAIOTCA BXOJQHOH HH(OpMaLHe# TporpaMMBbl,
Ny, Ny —moMepa KaHa/n0B aHanH3aTODOB, CBS3aHHBIE ¢ 3HEPrHell c/aeqy-
rouHM obpasom: ,
ET = deNj +bT’ ] = §2,
rae dj bj— xo3bGHUHEHTH, OnNpeneseMble KaJHGPOBKOA CIHEKTPOMETPOB.

JlonyctHMass 06J1aCTh DErHcTpal{HH 33aJa€TCAd yCJOBHEM, AP OKCHM HPYIO-
wam aaanne (10) ¢ HaTOKEHHBIM VCeUueHHEM:

En < En < Ej AEp<XEp << EpAEn < By < Evet (12
TMocnenoBarensHOCTb PaboThl HPONPaMMbl CJAGTYIOWLAS

1} H3 nocaenoBaTeabHOCTH P BHIOPACHIBAIOTCH NOBTOPLI, KOTOPBHIMH B
AQHHOM 3KCIEPHMEHTE Ha3blBaeTCH IMOANOC/AeJ0BATENIbHOCTD

P’ = {(N/, Np)j=P,
rae (N1, N,); = (Ny Ny)j, ecan
N1,1 = Ny, i1 VNQ, 1 = NQ, i—1,
2) orGpachiBalOTCs COOBITHA, He yaoBAeTBOPAOUHe (12);
3) (OPMHPYIOTCH CHEKTPhl '
N(En), N(Ep), N (Ey =), N (b, )

¢ y4eTOM (CHOBBLIX H3IMepEHHUH.

HMuenTudukauuio HeliTpaJbHLIX ME30OHOB B JAHHOM THIE 3KCNEPHMEH-
TOB 11eJeCO00PasH0 NPOBOAHTL MO 3Hepruu MesoHa. as atoro o6pabarhi-
Baencs sueprerhueckui cmektp N (Eqn <) , KOTOpBIL npH HaIOXKeHHH
yceueHHs Ha 00/JacTb PerucTpald¥ HMeeT -BH TPYIfFFHPOBaHHOK BBIGOPKH
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M3 yCeUeHHOro HopManbHOro 3akoHa. Cpesnnee 3nauenne Eq o — OI-
pemeaseTca HaxOXKJjeHHeM MakcHMyMa QyHkinuu (9). B sTom cayuae

[ 0 , ecan x < x; ,

rw-] o7 e ()

l« | - @ (x, m)

g
roe Xl='Eycequnﬂ- ’
CpoiicTBa OlEHOK TaKOTO BWAA PacIpeleNeHHH HCC/aIel0BaHBl H pelleHa 3a-
Jaya ONTHMAJLHOTO TPYNNHPOBAHHA C IeJbl0 YMEHbIUEHHS  AHCIEPCHH
cpenquero [7]. Jas pacueTa ONTHMAJbHBIX HHTEPBAJOB COCTaBJeHa MNpo-
rpaMma, peajH3ylomas MeTol JHHeapHu3auuHh [6], cKOpocTb CXOAUMOCTH KO-

TOPOr0 He 3aBHCHT OT YHC/a HHTEpPBaJOB. D.Jm HAEHTHOUKAIHYE HOTI0JIb30-
BaHa craTHcTHKa [8]:

ec/Id X <X .

Eqwcp — mg

G(En- = cp T ;;1}31,, 7° )

KOTODast MMEET HOPMadbHOE DacrpeeseHie

A
021" ° + Gz
NI O, k1 .
n 2 Nj !
i=1
3AECH
1 — 4uca0 COOBITHH, NMOJYYEHHBIX M[PH MOLEJHPOBaHHH
AKCIIEPHEMEHT &,
n A,
mE,_ﬁn , 9w OLleHKH HAJg 3HEePreTHUeCKONo CIeKTpa NpH MOAEH-
pPOBaHHH, :
E'q‘ = ¢p J— QUHEeHKH 3KCIEePHMECHTAJbHOrO 3SHEPreTHYECKOro CHeKT-
pa.
Kputnueckast o6J1acTe 3a71aeTCs COOTHOLIEGHHEM

|Z]| >Z,,

q — YpOBeHb 3HAUHMOCTH.
B cayyae mooKHTENbHOTO OTBETA NPH IPOBEpKe THIOTE3bl BEJHYHHA

N=N’+44aN,
THAE

k-1

N = % N;,
i=1

% —1
Xy — If °
2N = NI 1 - o L —Enx 1

A
g

cnpeleasieT ¢ YYCTOM HaGpaHHOH 103bl H 3D(DEKTHBHOCTH BEJHUYHHY IHP-

(epeHLHAILHOTO CeUeHMA Ha sape
ds N-&’

Eg—“ H'E'NT
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B sroii opmyane
e’ — ko3pHLHeHT, CBSA3aHHBIH C NOTJOLIEHHeM pPacHajgHbix ¥ najaaio-
UIHX Y-KBaHTOB, ‘
N, — uncsI0 5KBHBaJEHTHBIX Y-KBaHTOB.
Omuoxa Beixona N Buuncasercss kax AN= (NN downosbre) ‘2,
OnucaHHas MeTOLMKA HCIOIb30BaHa npuH 00paboTke 3KCHepHMeHTa

[9].
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