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BBEllEHJIIE 

O,n;Ho:iI Il3 Ja,n;aq 3Kcn.E~161 [1] Ha ycTaHOBKe CBll _;(cneKTpoMe-rp c Bep

IDIIHHhlM ,IJ;eTeKTopoM) HBJI.SICTC.11 perncTpan;n.sr pmK,IJ;CHll.lI oqapoBaHHhlx qa

CTilD; npn OKOJIOIIOpOroBOII 3Heprnn vs N 11, 5 P3B. CeqeHRe'yK~3aJIHOro 

npon;ecca Mano,'n Ba2KHo:iI 3a,n;aqe:iI .!IBJI.!leTc.sr coJ,n;aHRe Tpnrrepa ,n;n.sr o6ora

meHn.i 3KcnepnMeHTam.Ho:iI BbI6opKn oqapoBaHHhlMil qacTnn;aMn. B [2] .npo

aHaJIII3npoBaH Tpnrrep, cBo.n.11mn:iic.sr K 6bicTpoMy BbiqncneHmo npoMaxa ilTo

pnqHhlx TpeKoB OTHOCilTCJThHO l;JCpBnqHo:iI Bepmnm,i:. llocTnraeMbI:iI K03q>q>n

n;neHT o6orameHil.lI COCTaBJI.!ICT 3,IJ;CCI, ~ 4 - 5 npn 3q>q>eKTRBHOCTil perncTpa

D;llll oqapoBaHHhlx B3anMo,n;e:iicTBn:iI ~ 25%. B ,n;aHHo:iI pa6oTe paccMaTpnBa

eTc.11 ,n;pyro:iI BapllaHT Tpnrrepa, IlCIIOJib3YIOlllHM cnen;nqinqecKne CBOMCTBa 
' \ u u ' . . 

KllHeMa TllKil pacna,n;a. qapMa - IIOBbIIDCHHhllI nonepeqfibIH IlMllYJibC pacna,n;-

HbIX 'laCTilD; n, cne,n;oilaTCJibHO, 6om,mo:iI KOHYC HX yrnoB~ro pa3JieTa. B [3] 
npe,n;JIO,KCHa peaJIR3an;n.sr Tpnrrepa C IIOMOlllbIO ro,IJ;OCKOIIa,' pacnoiIO,KCHHOro 

Ja MarHHTOM. B [4, 5] npoaHann3npoBaHo ero npnMeHeHne ,n;mi Bbl,n;eneHH.sr 

B- MC30HOB npn 3Heprn.srx 3 n 20 T3B .. 

1 3KcrrepMM€HTaJibHruI ycTaHOBKa 

CocTaB 3KcnepHMeHTaJibHoro o6opy,n;oBaHH.sr CBll n306pa,KeH Ha pnc.L Cn

cTeMa Koop,n;nHaT BbI6paHa TaK, qTo npo,n;on1,Ha.sr oc1, Z ne2KHT :s,n;on1, Hanpa

BJieHn.sr pacrrpocTpaHeHnir ny~a, a OCR X II Y HanpaBJICHhl ropll30HTaJThHO Il 

BepTRKaJibHO cooTBeTCTBeHHo. · y cTaH<>B.Ka cocTollT Il3 cne.nyromnx rnaBHhlX 

qacTe:iI: MnmeHu, :rirnpoKoanepTypHoro MarHni'Horo cneKTpoMeTpa (IDMC), 

CD;IlHTilJIJI.lID;R0HHOro ro,n;oc1wna ( er -10) II 3JICKTpoMarHRTHOro KaJIOpHMeTpa 

,n;n.sr ,n;eTeKTnpoBaHRH -y-KBaHTOB (llEPA-2000). • 
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B KaqecTB~ MHIDCHil npllMCH.!ICTC.lI BepmIIHHhlli ,IJ;CTCKTOp B nn,n;e )Kll,IJ;KO

BO~opo,n;HOM 6bicTpon;nKnnpy10me:iI IIY3bipbKOBb:iI Ka~rnpbI (BDJIK), KOTopa.sr 

cnepe,n;u Il C3a,IJ;II o6~T~BJICH~ TCJICCKOIIaMil' Il3 MIIKpOCTpllIIOBbIX KpeMHRCBhlX 

,IJ;CTCKTOpOB [6] Il nponopD;IIOHaJibHhlX_ KaMep~ IlpocTpaHCTBeHHoe pa3pememi:e 

BUIIK COCTanmreT npnMepHo 15 MKM,' pa3MepbI' IICII0~b3YCMOro 3q>q>eKTlm: 

Horo 061,eMa paBIIhl 0, 2 x 4 x 5 CM. · 

IDMC n1,monHeH Ha ocHone Mo,n;nqinn;npoBaHHoro MarHnTa OT KaMephl 

"Jiro,n;Mima" c, arrepTypo:iI 1, 8 x 1, 3 M, MC,K,IJ;y llOJIIOCaMII KOT0poro ycTa

. HOBJICHhl nponopn;uoHaJibHbie KaMepbI. BeKTOp MarHIITHOro 'non.sr HanpaBJieH 
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Pm<.1. CxeMaTII'IeCKoe IIJ06pa2KeHIIe ycTaHOBKII CBJI, BII.ll CBepxy. MKJI -
MIIKJ>OCTpIIIIOBhle KpeMHIIeBhle ~eTeKT~P1'.f, ITK - rrporropllIIOHaJII,Hhle 

. KaMephl 

Ta6miua L 

. KoopnIIHaThl UCHTPOB rronoc rO,llOCKOIIa II BCCOBhle K03qlqlllllIICHThl W; 
OIITIIMaJil,HOro MJJII,TIIIInIIKaTIIBHOro qlllill,Tpa II3 Bhlpa2KeHIISI ( 4) 

HOMep rronochl 1 2 3 4 5 
Y-Koop,llIIHaTa 

ueHTpa rronOChl, CM 10 30 50 70 90 
W; .. , 0 0,809 1,26 1,58 1,35 

ITPMMEqAHME 

HmKHIIe IIOnOCbl rO,llOCIWIIa C HOMepaMII 6,7,8,9 II 10 pacrronO2KCHhl CIIM
MeTpII'IHO OTH~CIITenbHO BepxHIIX II IIMeIOT Y-KOOp,llIIHaThl IIX ·ueHTP~B 
(B CM): -10, -30, .,.50, -70 II -90 COOTBCTCTBCHHO. M3 coo6pa2Kemm CIIMMeTpIIII 
W5 = W1, W1 = W2, Ws = W3, W9 = W4, W10 = lV5. · , 

.2 

'. 
; ~' __ ,, ( 

i,:, .. 

,, 

BepTIIKaJil,HO, ,ero Benll'IIIHa COCTaBnSieT_ 11 KI'c B UCHTpe MarHIITa (rronpo6-
H?Ie peJym,Ta'Fhl mMepemrn rrona rrpIIBe,lleHhl B [71). :. ,. 

CunHTnnnalllloHHhlii ro,n:ocKorr (CI'-10),cocTOSII.UIIH II3 necaTII ropmo!{
TanbHhlX rronoc mnpnHOII 20 CM n ,llmIHOII 2 M, ycTaHoBneH Herrocpe,llCTBCHHO 
rrepen JIE}r A. Ily'lf}K rranaeT Ha ueHTP ronocKorra rreprreH.llIIKJnapHo ero rrnoc
!(:OCTII. Ilp~aTaa HJMep~una rronoc II .. Y-Koop.llIIHaThl nx ueHTpoB rrpnBe,lleHhl 
B Ta6n.1. · 

IlpH peamIJaUIIII Tpurrepa MarHIIT. rrpe.llHa3Ha'leH nna oTceIIBaHIISI 
MSirKIIX qlOHODhlX 'laCTIIU, a rO,llOCKOII - nna IIJMepeHIISI yrnoB BhlneTa ,llO
menmux ,llO Hero 3apa2KeHHhlX TpeIWD. IlpII 3TOM OT6op 11acTIIIl C 6om,mIIM 
3aperIICTp1IpOBaHHhlM ynmM 6yneT COOTDeTCTBOBaTb IIX OT6opy ITO IIOBhl
meHHOMY '/Jt,: 

2 AnropHTM TJ)Hrrepa 

B Ka)K,llOM co6hlTIIII perucTpnpyeTCSI HCKOTOpoe pacrrpeneneHIIe OTC'ICTOB B 
rronocax ronocKorra. 3To pacrrpeneneuue o6paJyeT cnruan s(y), uecym:mi IIH
qioj>MauHIO O HaJIII'lIIll "laj>~a (nnII ero OTCJTCTBIIII). TaK KaK pacrran 011apo
BaHHhlX ·'laCTHil xapaKTej>iIJfeTCSI mnpOKIIM KOHJCOM pa:meTa,'-ro B rrpocTeii
meM Baj>IIaHTe KpIITepIIiI oT6opa' qapMa CBO.llIITca K rrpoBepKe HepaBeHCTBa , 

, 

IYlma:z: '> C~ut, ' (1) 

r.ne IYlma:z: - HaII6o~maa no MO_ey~IO I(~Op,llIIH~T,a, 3aper~CTPIIpOBaHHaSI B_ro.-
" , , I . , ~ I. , , , , · - • 

,llOCKOIIe.B ,llaHHOM co6hl~IIII, Ccut - rrapaMeTp o6pe3aHIISI. Mo2KHO y2KeCTO'IIITI, 
KPIITepIIiI, Hano:a~IIB, orpaHII'leHIISI Ha ,ll~e BenII'IIIHhl: 

.,. 

(Yma:z: > Ccut)A(Ymin < ':7'.Ccut), ,:, .(2) 

rne A - nornqecKaa orrepauIIa '! 11", Yma:z: - HaII6om,maa KOOP.llIIHaTa, a Ym;;. -
HaIIMeHbillaH KOOp,llIIHaTa nna qacTIIIl, IIOIIaBmnx COOTBCTCTBCHHO~B Bepx
HIOIO II HII2KHIOIO rronom1Hhl ronocKorra. 

KaK OTMe'leHo B [4]', ny'lmIIX pe3yn1,TaTOB MO2KHO no6IiTbca, ecmt IIcrron1,-
3onaTi, IIHq>OpMallIIIO CO DCCX' rronoc ro,llOCKOIIa II Dhl'llICJISITb ,llnSI Ka2K,llOro 
co6hlTIISI CJ'MMY ' 

' 
10 .... ' "', 

s =I: IY;I· ~i .. 
~1 i=l ·. ' 

(3) 
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C npaniIJIOM OT6op'a s ·> Ccut, 3,n:ec1, 'IIICJIO OTC'IeTOB B i-ft nonoce n; = 0, 
ecm1 B nonocy ro.n:ocKona HeT irona.n:amift; · n n; ~ 1, ecmr B nonocy noriana 
O.D:Ha llJilI fioJJ'ee 3apH)KeHHI,IX 'IaCTllO:, y;-Y-K0Op.D:llHaTa n:eiITpa i-ft UOJIOChl; 
cyMMa · 6epeTca: no BCeM noJiocaM: 
·' Ilo cymecTBY, TaKaH-3aIIIICI, cnoiinTCH K Bhlfiopy n:em'rnoro <pJHIGUIOHaJia 

P( s ), 3ffilllCHIIJ;ero OT cnrHana s n npe.n:Ha3Ha'IeHHoro .n:na: oT6opa' 11apMa no 
noporoBoMy KpnTepnro P(s) > Ccut• qT06hl onpe,n:eJilITI> HaCKOJil>KO onTnMa
neH Bhl6op <l>YHKUlIOHaJia; paccMoTpn~ 6onee o6llllilI ero nn.n:: 

'''J;:.f ,t:-

. 10. '. . 

P( s) = L W;jy;jn;, (4) 
i=l · 

r.n:e W; ~ 0 - necoBhle Ko3qi<l>murnHThl. Ilpn W1 = W2 = ... W10 ~ 1 no
cne.n:Hnii <l>JHKilllOHaJI CDO.llIITCH K (3). IIpHMeM TaK )Ke cne.n:yromee ycnonne 
HOpMnpOBKH: • '-/f1!'. 

10 
I;W; = 10. (5) 

,1:.:· i=l 

Ko3cpcpnmreHThl . W; ,.MmKHO paccMaTpnBaTL KaK Myni.TnnmnmTHBHhlH 
<l>HJII,TP cnrHa.Jia. E(?T_ecTBeHHo Tpe6onaT1>, 'IT06hl OH MaKCIIMaJII,HO :Bhl.D:e~ 
JIHJI UOJie3!1hllI <:HrHaJI (11apM) _n 3qlq>E:KTIIDHO no.n:aBJIHJI. q>OH.Y.cpe.n:Hj!H pa
BeHCTBO ( 4) cHaqana 'no MHO)I<ecTny 11apM0Baimhlx, a 3aTeM 4>0HODhlX co-
6hlTllll, nonyqaeM COOTBeTCTBYIOIUIIe cpe.n:HIIe 3Ha'IeHlIH < pc >= (W, C) n 
< pB >= (W, B) B nn.n:e cKana:pH~ro ~poII3~e.n:emrn BeKTopa W, KOMnoHeHThl 
Koioporo - Beconhle K03cp«pnIUieHThl W;, Ha neKTOphl C nnn B. KoopmrnaThl 

nocnemmx eCTI,: C; =< nf > IYd, B; =< rif-> IY;I/ i;,, 1, 2,: .. : 10; '< n(:>' n 
< nf >. - cpe.n:Hee KOJIH'IeCTBo 0Tc11eTon Ha o,n:Ho 11apMonamrne · n o.ziHo qio
HOBoe co6hlTIIe B i-ii nonoce ro.n:ocK~na. IIonpo6yeM HaiiTII neKTop W TaK, 
'IT06hl < pc > nMeJio MaKClIMJM npu MIIHIIMyMe (no Mo.nynro) < pB > . 
Bb16op w OCHODa}I Ha IICUOJil,30Damrn.anpnopHOH IIHcpopMamrn O,BeKTOpax 
c. II , jj,. co.n:ep)KaIUIIX .D:aHHhle O cpe,n:HemKII,n:aeMOM 'lIICJie OTC~eTOD .D:JIH 
qapMa II q>OHa. 

Hcxo.n:a: II3 CDOHCTB CKana::i:moro npoII3Be,n:eHIIH 3~KJII()'laeM, 'ITO,.ll:JIH _MaK
CllMJMa < pc > cne,n:yeT npHHHTI, .KOJIJilIHeapHOCTI, w ~ C, a· ,D:JIH MnHII
MaJil>HOCTII ( no Mo,n:ynro) < pB > Heo6xo.n:HMo npIIHHTI, opToroHaJil,HOCTI, 
W .L B. B o6meM cnyqae TaKne .n:na ycnonna: Fi.a ·W He Mory~ fihlTI> y.zionne
TnopeHhl O.D:HOBpeMeHHO. PemeHne COCTOIIT B TOM, 'IT06hl Bhl6paT1, n' Ka'leCTBe 
W KOMIIOHeHTy neKTOpa C, opToroHaJII,HJID KB, T.e. 

-4 
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,, 

10 io 
W; = a[C; - B; L CiBi/ L BZJ, i = 1,2 ... 10. (6) 

i=I k=I 

Heo6xo.n:IIMO .n:onoJIHUTeJII,HO Y'IeCTI, Tpe6onaHne noJIO)KUTeJI1>HOII onpe
,n:eJieHHOCTII BeCODl,IX K03q>qmuneHTOD lV; II noJIO)KIITI, HYJIIO Te Il3 Hnx, I(O
TOphle nonrmIDTCH OTpIIUaTeJII,Hhll\III Il1 Tpe6onamrn opTOrOHaJII,HOCTII. O6-
IUIIfl l\fHO)I(JITeJII, a HaXO.D:IITCH 113 ycJIODIIH H~pl\mpomm (5). 

3 Pe3yJibTaTbl MO,UeJIHpOBaHIU.[ 

Mo.n:em1ponam1e ocymecTDJIHJioc1, l\ICTO.D:OM MoHTe-Kapno no nporpaMMe 
PYTHIA{nepcirn.5.3), ImTopaa: cuMym1ponana npon:ecchl pp-cTommonemrii 
npu 70 r3B/c Kai, c pmK.n:emxeM o'mponaHH1>1x qacTnn:, TaK II 6e3 mrx: Bcero 
.ll:JIH aHamna.6hlJIO creHcp1iponaHO 1 ThlC. co6hlTIIII c __ qapMOM II OT.D:eJII,HO -. 

CTOJII,IW)Keq>OHODhIX COfihITIIfI 6C3 .'IaPI\Ia • 

reoMeTpIIH• ycTaHODKII OilIIChlDaJiaCh nporpaMI\IOfI GEANT3. IIoJIO)KeHne 
, ' ' ' ' . 

TO'IKII nepDII'lHOro B3am.m,n:eIICTDIIH pa3hlrphlnaJIOCh no nceMy 3q>q>CKTIIDHO-
MY ofr1,e11y MIIII.IeHII. Ka:;K,n:aa: pmK.n:eHHaa: qacTnn:a TpaccI1poBanac1,· qepe3 
ycTaHODI(J C y11eTOM peaJibHOfI rrnpThI MarHIITHOro noJIH [7] .D:JIH 3apH)I(CH
HhlX TpeKOD. HecTa6UJihHbie 'IaCTIIUhI npocJIC)I(IIBaJIIICh .n:o TO'IIm pacna.n:a, a 
3aTeM nca: npoue.n:ypa nonTopa:nac1, .n:mr pacna.n:HhIX Tperwn. Ilna: TeX Il3 1apa:-
2KeHH1>1x qacTnn:, 1mTophle npoxommn 'Iepc1 MarHnT II nona.n:anI1 n ro.nocrmn, 
onpe,n:eJIHJiaCh C yqeTOM npocTpaHCTDeHHOro. pa3J)('UieHIIH Y-1mop,n:nHaTa, 3a 
Il3MepCHHOe 3Ha'leHire npIIHIIMaJIOCh norrmKeHIIC UCHTpa IlOJIOChl. 

Ha pnc.2 npe,n:cTaDJICHO cpe.n:Hee •mcrro OTC'ICTOB < nc > Ha o,n:H0 'IaPI\IO

naHHoe co6hlTne .n:rra: pa3mr<-IHhlX norroc ro.n:oc1mna, TaM )I(e npnne.n:eHa .n:mr 
cpanHeHIIH aHanorIIqHaa: nemPnrna < n 8 > .n:m1 q>oHa. Ilna: n:eHTpaJihHhlX 
nonoc ro.n:oc1mna c HOMcpaMII 1 n 6 :nn .n:ne nemPIIIHhI < nc > 11 < n 8 > 
conna.n:aIDT, T.e. IICilOJib30DaHIIC 3TIIX IlOJI0C MaJIOIIHqJOpMaTIIDHO .ll:Jlll ucrrefl 
Dhl,n:enemrn 'IapMa. Ilna: OCTaJihHhlX norroc Ha6nro.n:aeTCH yncmr<IeHII{' < nc > 
Ha.n: < n~ > C poCTOM pacCTOllHIIH OT UCHTpa rOJ!OCimna: . 

Pnc.3 IIOIGL3hlnaeT pacnpe.n:cnemre no IYlmaz .n:na: qapMonaHHhlX 11 qJOHO
BhIX D3aI~Mo.n:efICTBHfI. Bn,n:HO, 'ITO 111\H~CTCH 3aMCTHaH pa11mua D q>OJ)l\IC npu
DC.D:CHHhlX .i;rna: cpanHemrn 3aDIICIII\IOCTCII, KOTOpaH MO)I(CT fihlTh IICilOJlh30BaHa 
.D:JIH IlOCTpOCHIIH TpnrrepHhlX I,pIITl'J)IICD. 

5 



D.6 uh I; 600 

UI- I I-I , 

A ~ : 

" 0.3 b: 400t: V ' : 
I 

I • I 

G.21- , 1 l : I , 1 • 
I Z I 

.. , i : l ,. ' 
'-----, 

0 '-----,_ 
20 ----

40 60 ao 100 
Y,cM 

al 

ZIO 0 

' S, CM• 

, 

I 
I 
L 

fl 

f 1 CM 

Puc.2. CpenHee qncno oTcqeToB < n > B nonocax ronocKona B pacqeTe Ha 

O,llHO qapMOBaHHoe co6blTIIe (cnnomHa.lI 1IlIHII.lI)II 0,llHO <l>OHOBOe (nyHK

Tnp). B CllJIY CllMMeTpnn IIOKa3aHa TOJibKO qacTb pacnpeneneHH.lI 

npn Y > 0 

Puc.4. PacnpeneneHHe JHa-.ieHHI'i :a;eneBblX <l>YHKUIIOHaJIOB S - (a) n F - (6), 

Bbl'IlICJieHHblX IIO <l>opMyJiaM ( 3) ll ( 4), .Il1I.ll ~apMa ( CII1IOJ;IIHa.lI JIIIHll.lI) 

n <t>oHa (nyHKTnp). PacnpeneneHH.lI HopMnpoBaHbl Ha 1000 creHepnpo

BaHHblX qapMOBaHHblX n 1000 creHepnpoBaHHblX <t>oHOBblX C06blTllll co

OTBCTCTBeHHo 
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Puc.3. PacnpeneneHHe no IYlma:c .IlJI.lI qapMonaHHbIX co6blTllll (cnnoIDHM 

1IIIHH.ll). n <t>oHa_ ( nyHKTIIp). Pacnpenenemrn HopMnponaHbl Ha 1000 cre

HepnponaHHblX qapi.wnaHHblX II 1000 creHepnponaHHblX <t>oHOBblX co

fiblTllll COOTDCTCTDCHHO 
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cut•'"' Puc. 5 

Puc.5.'. Ko3cpcpIIUIIeHT o6orameHII.lI 3KcnepnMeHTaJibHo:ii Bbl6opKII qapMo

Ba:ImblMn C06blTll.lIMII Ke· (CII1IOITIHa.lI inmiI.iI) ll aKCeIITaHC ,ll1I.ll qapMa € 

(nyHKTnp) ,ll1I.ll qei'blpex IiapIIaHTOB Tpnrrepa (1), (2), (3) 11 (4) COOT

BeTCTBCHHO Ha (a), (6), (B) II (r) 
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HaMII 61,1nn nccne,noBam.r 'leThlpe BapnaHTa TpIIrrepa, onpe.nem1eMhle Bhl

pa)KemrnMII ( 1 )-( 4). 1Im1 Ba pIIaHTa ( 4) IICIIOJib30BaJICH onTIIMaJibHhlII MJJib

TIIIlJIIIKaTIIBm.III qJIIJibTP C necOBhlMII K03qJqJHUIIeHTaMII W;, Hai'1,neHm.IMII Ha 

OCHonaHHII ,naHHhlX no < nc > II < n 8 > II3 pIIc.2. qIICJICHHhle 3Ha'le

HIIH K03<pqmuueHTOB ,nam.I n Ta6JI. l. linH ueHTpaJibHbIX noJIOC ( C HOMepa

MII 1 II 6) K03qJlpIIUUeHThl panHhl HJJIIO, 'ITO o6'b.KCHHCTCH 6<>JibIIIOII 

3aceJieHHOCTblO 3TIIX nonoc lpOHOBhlMII 'laCTIIllaMII. 

Pacnpe,neJieHne 3Ha'leHIIn: uenen1,1x qiyHKUIIOHaJion S II F, Bhl'illCJIHe

MhlX no qiopMJJiaM (3) n ( 4), npe,ncTaBJieHo Ha p11c.4. Cpe,nmrn 3Ha'lemrn 

3TIIX qiyHKUUOHaJIOB npaKTif'ICCKII conna,naIOT ,IlJIH qapMOBaHHhlX B3aIIMO

,neIICTBIIH, a ,nnH lpOHOBhlX - cpe,nHee 3Ha'ICHIIC qiyHKllIIOHaJia F npIIMCpHO 

Ha 35% MeHbIIIe, 'leM ,IlJIH s . 
Pe3JJibTaT~ onpe,neJieHIIH K03lplpIIUUCHTa o6orameHUH 3KcnepnMeHTaJib

HOH Bhl60pKII qapMOM Ke n aKCCIITaHC ,IlJIH 'lapMa € Iip1rneileHhl Ha puc.5 ,IlJIH 

~eThlpex BapuaHTOB Tpnrrepa (i )-( 4) KaK qiyHKUUH noporonoro napaMe-rpa 

o6pe3aHIIH ·ccut• TaK, 'npn Ccut = 60 CM ~apIIaHT (1) CBO,IlIITCH K 'I'pe6onaHIIIO 

nona,naHIIH XOTH 6hl o,nHoi'1 'laCTIIllhl B o,nHy II3 Kpai1uux nonoc ro,nocKona: 

4,5,9 IIJIII }0, a BapIIaHT (2) - K Tpe6onaHIIIO HaJIII'IIIH .IlBJX OTC'ICTOB: 0.IlIIH -

H3 nonoc 4 HJIII 5 II o.n;HonpeMeHHo .n;pyroi'1 - II3 nonoc•9 :rinu 10. BeJIII'III~ KO

::iqiqiIIUUeHTa o6orameHIIH II aKcenTaHca COCTaBJIHIOT npII 3TOM 3,3 II 25% ,!J;JIH 

BapnanTa (1), 12 II 5% ,IlJIH BapIIaHTa (2) cooTBeTCTBenuo. Ilpn Ccut = 20 CM 

BapnanT (2) .n;aeT Ke ~ 3, 5 npu E ~ 25%: 

B UCJIOM M02KHO C.IlCJiaTb IlhlBO.Il, 'ITO IIpII .n;aHHOII KOHqJIIrypamm 3KC

:rrepIIMeHTaJibHOH yc~aHOBKII HeT O'lCHb 6oJibIIIOII 'pa3HOCTII n IIOJIJ'laeMhlX 

pe3JJibTaTaX B 3aBIICIIMOCTII OT BapuaHTa Tpurrepa. Ho BCC )KC napuaHT (4) 

HCCKOJibKO 6oJiee IIpe.n;IIO'lTIITeJieH, .IlJIH Hero Ke ~ 4 IIpII € ~ (20 - 25)%. 

Mo,KHO IIOJIJ'IIITb o6oramemre Ke ~ 11, no npn yMeH1,menuII aKcenTaHca 

.IlO € ~ 5%. 

BbIBO.Ilbl 

OcHOBHhlC pe3JJibTaThl pa60Tbl MoryT 61,1Tb cqiopMym1ponau1,1 CJIC,Il)'IO

IIIUM o6pa30M: 

1. PacCMOTpeH IIpOCTOII TpIIr:rep, Ilbl.IlCJIHIOIIIIIII qapM no cneuu<pll"-ICCKIIM 

crio1'icTnaM KIIHeMa~mrn ero pacna,na - nx .non1,1meHH0My nonepe'IHOMJ ·uM

rryJii,cy II, CJIC,!J;OBaTCJibHO, 60JibIIIOMJ KOHJCJ pa3JICTa pacna,!J;HhlX 'laCTIIll. 

IIpaKTIPiecKaH peamnamrn .n;ocTnraeTCH II3MepemreM yrrron n1,1rreTa n 
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10-KaHaJibHOM ro.n;ocKorre C rop1130HTaJibHhlMII CUHHTIIJIJIHUIIOHm.I!.~II non:oca

MII .IlITIIHOII 2 M II m11pmioft 20 CM, ycTaHOBITCHHOM 3a mupoKoanepTypHhlM 

MarHUTOM C nepTIIKaJlbHhlM IlCKTOpOM IIH.IlYKlllIII nomr, KOTOphlll OTCeimaeT 
' , ' ' ' - ' : ; . i ' ". . ' 

MHrime 'laCTIIllhl qioua. . • ' ·. ; 

2. Ilpoauamnnponam.I napnaHThl anropnTMa TpIIrrepa MCTO.IlOM MonTe

Kaprro n~ rrpo~paMMa 'PYTHIA n GEANT3. Ilpe.n;Jio)Keu· cnoco6 nocrpoe

HIIH onTnMa~uoro .anropnn.m Tpnrrepa, r.n;e Bno,nuTcH uenenoft qiyHKnuo

HaJI F( s ), 3aDIIC~IIUIII OT 3aperIIcTpuponaHHoro curuana s n npe.n;Ha3:U:a'leH

HhlII .n;rrs n1,1.n;erreu11s 'lap.Ma no noporonoi1y i,p1~Tep;u10 F(s) > Ccut• Beconhle 

K03lplpllllUC.UT.hl qiyHKllII~HaJia · HBJIHIOTCH MJJibTIIIIJIJII(aTIIDHhlM qJIIJibTpOM, 

npe.n;Ha3Ha'lCHHhlM ,IlJIH Ilhl.IlCJICHIIH IIOJIC3HOro cnruana ( 'IapMa) npn '· CIIJib

HOM no.n;anneuirn lpOHa. OnTIIMaJlbHOC 3a,namre qJIIJibTpa OIIIIpaeTCH Ha HCK0-

TOPYIO anpnopey10 nHqiopr-.mun10 o cn011rTnax norre3Horo cnrHana II qi0Ha. B 
npocTpaHcTne cpe.n;Heo:am.n;aeMhlX OTC'leTon ro.noc1wna necon1,1e Ko::iqiqinmreH

Thl OIITIIMaJibHOro qJIIJibTpa onpe.n;eJIHIOTCH opTOroHaJibHOII K jj IWMIIOHeHTOII 

neKTopa C, r.ne C n B- cooTneTcTny10III11e o6pa3hl qapMa II qioHa. · 

3. Ilns y_cTaHonKn CBJI c nepmIIHHbIM .n;eTeKTopmr n pp - Il3amm.rteftcTDIIHX 

npu 70 r::iB/c Hai'r.rteHhl K03lplpllllIICHThl o6oramemrn 31,cnepIIMeHTaJibHOII Dhl-

6opKII 'IapMoM Ke 11 aKcenTaHca .rtJIH 1:mpMa € npII pa3JIJf'IHhlX napIIaHTax 

Tpnrrepa n 3amrcIIMOCTII OT 3Ha'lemrn noporonoro napaMeTpa 06pe3amrn Ha 

aHaJIII3IIpyeMy10 n Tpnrrepe nemI'IHHy. Ke ~ 4 npu € ~ (20 - 25)%.,Mo)l(

HO nony'IIITb II 6on1,mee 06oramem1e Ke ~ 11 - 12, HO neHoft yMeHbIIIeHIIH 
aKcenTaHca .rto E ~ 5%. 
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