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1. BaeAeH~e 
C03JJ.att11e H0BhIX 41t-ycrattonoK (GAMMASPHERE, EUROGAMM, 

GASP), co'leraIOmux BbIC0KyIO 3q>q>eKTHBHOCTb perncrpaunn y-KnattT0B c 

xop0WHM 3HepreTH'!eCKHM pa3pewettneM, He T0JihK0 pacwupnno 

B03MQ)KHQCTl1 HCCJie}].0BaHHH BblC0K0CnHH0BblX COCTOHH,HH aT0MHblX HJJ.ep, HO 

TaK)Ke CJJ.enano B03M0)KHblM pean113aQHIO H0B0r0 n0JJ.X0}],a K 11ccne}],0BaHJ1!0 

npoueccon Hl13K03Hepreru'!ecKoro JJ.enemrn [I]. A 11Memro, uccneJJ.0Battne 

conna}].eHHH MH0)KeCTBeHHblX y-KBaHT0B, 11cnymeuu1,1x napHbIMH 0CK0JIKal\,rn 

}],eJieHHH 
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Cf, n03B0JIHJI0 nony'IHTb HOBblJI KJiacc }].aHHbIX, xapaKTepH3y!OII~HH 

co6crnetttto npouecc JJ.eneHHH [I, 2]. Ocuonub1e pe3ynhTaThI 6hl.rrn nony'leHbI 

113 attan113a JJ.BOHHblX yy-conna}].eHifH, B03M0)KH0CTll llCII0Jib30BaHHH co6bITHH C 

60JibWeJI KpaTH0CTb!O, ua cero}],HH, T0JibK0 o6cy)KJJ.a!OTCH. 

TpaJJ.HUHOHHO auanu3 JJ.BOHHhlX yy-conna}].eHHH CB0JJ.llTCH K 

Il0CTpoeHHIO JJ.ByxMepHOJI MaYpHUbl COBna}],eHHH C nocne}].yIOmeii or~eHKOH 

HHTeHCHBHOCTeii JJ.ByxMepHbIX y-nHK0B. ITOJJ.06HaH ouettKa MO)KeT 6hITb 

Bblil0JIHetta H3BeCTHblM MeT0}],0M «B0p0T», w11p0K0 llCII0Jib3yeMbIM B 

y-cneKTp0CK0IIHll, K0r}],a Bb!Il0JIHHeTCH cpe3 MaTpHUbl B}],0Jib OJJ.HOH H3 oceu, 

np11•1eM wup1rna cpe3a 3aJJ.aercH xapaKTepttoii wupnttoii y-nHK0B. BJJ.0Jib 

nony'leHH0ro cpe3a Bb!Il0JIHHeTCH cnepTKa }],aHHblX, H TaKHM o6pa30M 3a}],a1Ia 

CB0}],HTCH K attanH3y 0}],H0Mepttoro y-cneKYpa. ITpHHUHflllaJibHaH TPYAH0CTb, 

B03HHKaIOmaH B JJ.aHH0M II0}].X0,D,e, CBH3atta co CJIO)KHQH q>OpMOH q>otta, 

coJJ.ep)KamerocH n JJ.ByxMepnoii MaTpuue u cocToHmero H3 JJ.Byx pa3m111tth1x 

K0MnonettT. ITepnM, rna)].KM K0l'vi:nonettTa q>otta, o6ycnonnena conna)].em1eM 

perncTpaurm K0MIIT0H0BCKHX y-KBaHT0B. BTOpM, Ha6mo,I1aeMaH n BH)],e JJ.Byx 

cepuii rpe6tteii, napannenhttb!X 0CHM K00PAHHaT, o6ycnonnena connaJJ.eHHeM 

perncTpauun K0MIIT0H0BCKHX y-KBaHT0B H y-KBaHT0B )].11CKpeTH0ro cneKYpa, 

p0)].HBWHXCH B HCT0'!HlfKe. Ee3 K0ppeKTH0ro Y'!eTa BTOpOII K0MII0HeHThl q>otta 

lfHTeHCHBH0CTH cna6hIX y-nHK0B 6yAYT 3aMeTH0 3aBbIWeHhl, a Ha nepece11emrnx 

q>OHOBblX rpe6neJI M0ryI' 6b!Tb o6Hapy)KeHbl JIO)KHbie IllfKH. 

OJJ.Hl1M H3 B03M0)KHblX IIyYeH oueHKH q>ona B MeT0)],e «B0p0T» HBJIHeTCH 

0TKpbITHe JJ.0il0JIHHTeJibHblX «B0p0T» B6JIJ13H HCCJie}].yer.10ro JJ.ByxMepnoro 

y-n11Ka H oueHKa BKJia)],a q>OHOBbIX rpe6neii B HHTeHCHBH0CTb CaM0ro IlHKa. 



O.nHaKO Ha npaKTttKe qacTO HeB03M0)KH0 BbI}lenttTb o6naCTb B6mn11 

nccne.nyeMoro mrna, cB060.nHy10 OT BKna.na cna6h1x n11K0B. 

CyruecTBYIOT .[(Ba HHbIX no.nxo.ua, a TaK)Ke HX B03M0)1(Ha51 KOMfornawrn K 

aHamny no.uo6HhIX .uaHHhIX. ITepBbIH, npe.uno)KeHHhIH B pa6oTe [3] H 

MO.UttqmuupoBaHHbIH B nocne.um1e rQ,Ubl [4], OCHOBaH Ha Bbl4HTamm <pOHa m 

.UByxMepHoif MaTpHUhI. ITocne npnMeHei-iirn .uaHHoro BbJqIITamrn <poHa 

CTaHOBHTC51 B03MO)l(HblM HCITOllb30Bam1e MeTO,Ua «BOpOT». BTopoif no.uxo.u 

OCHOBaH Ha pa3llO)KeHirn .UByxMepHOH 06nacn1 Ha q>OHOBYIO KOMITOHeHry II 

cyMMY BKna,UOB OT y-nllKOB [5, 6]. KoM6Httau1rn 3TIIX .UBYX ITO.[(XO}lOB 

o6cy)K,Uanach B pa6oTe [7], rne pa3no)Kemie .UByxMepttoif o6nacTH 

npe.unaranoch npoBO.UHTb nocne Bb1quTaHm1 <poHa. 

Harneif 3a.uaqeif 51Bll51JIOCh co3nam1e cneuttanhHOro nporpaMMHoro 

o6ecneqemrn .UJI51 attanII3a yy-coBna.ueHHH npttMeH11TenhHO K 3Kcnep11MeHTaM B 

06nacn1 u3yqemrn HH3K03ttepreTH4eCKoro .uenemrn Hnep. XapaKTepttblMH 

oco6eHHOCT51MH }laHHbIX, nonyqaeMblX B no.uo6HblX 3KCnepnMeHTaX, HBllHeTC51 

6onhllla51 CTaTHCTHKa II HCKlll04HTenbHO BbICOKaH nnOTHOCTb y-ITIIKOB. 

2. MaTeMant'-leCl{afl MOAeflb 

B octtoBe ttarneif Monenu ne)KttT npe.unonO)KeHne, qTo n106aH noKanbHaH 

o6naCTb .UByxMepHOH MaTpHUbl yy-COBnaneHHH MO)KeT 6hITb onucatta cyMMOH 

Tpex attamnnqecKIIX <pyHKUHH, ,UBe H3 KOTOpbIX,F;,,, Fb2)0ITHCbIBa!OT <pOHOBble 

KOMITOHeHTbl, a nocne}lH515! Frr - BKnan OT HCKOMblX ITHKOB yy-coBna.ueHHH. 

I1o.uo6ttbIH nonxo.u ncnonh30BaJic}l pattee B pa6ornx [5-7]. Ornn4He Moneneif 

CBH3aHo C HBHblM BH,UOM HCITOnh3yeMbIX aHannTH4eCKHX <pyHKUHH Ii, B nepByIO 

04epe.uh, C MeTO,UaMH oueHKH CBo6o.uHblX napaMeTpOB. MO.uenH. Hal\m 6hin0 

HcnOJib30Batto cneny10ruee npe.ucTaBneHne .unH <pyttKUHH F( x, ,y,), 
OITHCbIBaIOrueif co.uep)KHMOe O,UHOH 51qeifKII (xi ,Y,) noKanbHOH o6naCTH 

.UByxMepHOH MaTpIIUbJ: 

F(xi,yJ = .F;,,h,yJ+ F;, 2 (xi,YJ) + Frr(x,,y, ), (1) 

r.ue 

}~1(xi,yJ = B0 +B, -(xi -x,)+B2 •(y1 -yJ+.f:!3 -(x; -x,)•(y1 -yJ, (2) 

Na Np 

.F;, 2 (x,,y,)= LAa ·G(xi,Xa,{P}J+ LAp·G(y1 ,Yp,{P}p)' (3) 
a=l P=I 
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/<;:, (x, ,Y,) = f LA,,µ· G(x, ,x,,, {p},, )-c;(Y,,Y11, {p} /1). 
a. I /i I 

(4) 

3necb N,,, x,, 11 N 11 , y 11 - q11cna 11 ueHTpb1 Bcex y-mrn1111, pacnoJio)KeHHhIX 

B}lOJlb JlBYX opTOroHaJibHblX HanpaBJieHllli X II y COOTBeTCTBeHHO, KOTOpbie 

MOryr naBaTb BKJia}l B paccMaTp11BaeMy10 noKaJibHYIO o6naCTb; {p}" II {p} /I 
HBJIHIOTCH MHO)KeCTBaM11 napaMeTpOB: onpenenHIOIUllX q>OpMy y-mtKa B 

3aBIICIIMOCTli OT 3Hepnm, llX 1IIICJIO 3aBHCIIT OT HBHOro B11,'la <pyHKUllll G ; 
napaMeTpb1 B11 - B, onpenenHIOT ypoBeHb rnanKoro <pOHa; 

A(l, A fl - HHTeHCIIBHOCTII !pOHOBblX rpe6He11; A,,11 - IIHTeHCllBHOCTII IICKOMblX 

yy-cosnaneHHli 

l•fasecTHO, 'ITO nnH neTeKTopoB 113 BbICOK01111c-roro repMamrn c 

aHTliKOMITTOHOBCKOli 3aIUIIT?li, nma l!CnOJib3yeMblX Ha 4rc ycTaHOBKax, q>OpMa 

y-mtKa xopowo omtCbIBaeTCH npOCTblM rayccHaHOM. TaKIIM o6pa30M, B HaweM 

CJiy<iae MHO)Kecrno napa~eTpOB {p} CBO}ll!TCH K O}lHOll }ll!Cnepc1111 CT. )],pyntMII 

cnoBaMII, <pyHKUIIH c; llMeeT cne.uyIOIUllll Bll}l: 

I 
G(x,,x,,,a,,) = &-a,, 

x, .. , , [ ( x _ x r ] f _exp -
2

_;; -dx 
x, n, a 

( 
X + 0.5 - X ) ( X - 0.5 - X ) 

= e1.fc ' ✓2. a,, ,, - e~fc ' ✓2. a" " . 

(5) 

Heo6xon11MOCTb Hcnonb3osamrn 1rnTerpana OT pacnpenenemrn raycca no 

wHp1rne KaHana o6ycnoBneHa xapaKTepHbIMII 3Ha4eH1rnM11 m1cnepc1m 

a~ 1,37 I ,6 KaHana, a TaK,Ke .UOCTaT04HO BbICOKOll CTaTIICTIIKOII HaWIIX 

naHHblX, 'ITO B COBOKYITHOCTli nenaeT 3aMeTHblM (60JibWe CTaTllCTll4eCKOll 

OWH6K11) OTKJIOHemte <pyHKUHll G OT 4llCTOro pacnpe.uenemrn raycca. 

Cso60.UHbIMII napaMeTpaMH MO}lemt B TaKOM npencTaBneHIHI HBJIHIOTCH 

Nu, Xu, Nri, Xfl, Bo-B,, Aa, Ari, Aufl• 3.uecb, ecTeCTBeHHO, npennonaraeTCH, 1ITO 

3aBHCIIMOCTb .uncnepcmt (J OT 3Hepnm y-KBaHTOB MO)KeT 6bITb onpeneneHa 113 

Kam16pOB0 11HblX naHHbIX. B TaKOM npn6mt)KeHIIII ITOJIHOe 1111CJIO CBO0OJlHblX 

napaMeTpOB, Heo6xomtMbIX JlJI5l om1camrn JIOKanhH011 06nacT11 pa3MepoM 

nop51,UKa 30x30 KaHaJIOB, np11 xapaKTepHOll ,UJI5l nemneJibHblX 3KCnep11MeHTOB 

nJIOTHOCTII y-mtKOB, naeT Bemt41IHY nop51JlKa 200. f1ono6Ha5l oueHKa 

npaKT11 11eCKll IICKJII01IaeT B03M0)KH0CTb np51M0ro np11MeHemrn Hemrnefowro 

!pllTl!pOBaHlrn ,Un5l oueHKH napaMeTp0B M0,UeJllt. OnHaKo 3ana1ia CIIJibH0 

ynporuaeTCH, ecm1 pewaTb ee nocne,noBaTenhH0 B .nsa 3Tana. TaK, 113 
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ypaBHeHl!ll (1-4) BIIJlHO, •no ecm1 B03M0)1(Ha He3aBIICIIMaH oueHKa napaMeTpOB 

Na, Xa, Nri, Xp, TO OUeHKa OCTaBWIIXCH napaMeTpOB CBO}lllTCH K peweHlli{) 

mrnettHOll 3a}la'-III C HaJJO)KeHHb!Mll eCTeCTBeHHblMll orpaHII'leHlrnMIL Au, Ari, 

Aari 2'. 0. Pewem1e nocneJlHeii 3a}la111I xopowo 113y'-!eHo [8] II He JlOJJ)KHO 

Bbl3bIBaTb cepbe3Hb!X 3aTpyJlHeHllll nplI 'llICJJe napaMeTpOB nopHJlKa JlBYXCOT. 

3. no~CK y-n~KOB 

Pa3H000pa3Hble nO}lXOJlb[ npeJlJ1aram1Cb JlJIH oueHKII napaMeTpOB Nri, 

Xu, Np, Xp, JlPYflIMII CJIOBaMII, }lJIH onpe}leJJemrn BCex y-JJIIHIIll, pacnOJJO)KeHHblX 

B}lOJlb JlByx opTOrQHaJlbHblX HanpaBJJeHllll II }lal{)I.UIIX BKJJa}l B 

paccMaTp1rnaeMyl{) JIOKaJlbHYI{) o6JJaCTb. 0JlHllM 113 B03MO)l(Hb[X nO}lXO}lOB 

HBJIHeTCH 11cnOJ1b30Bam1e anp1IOpHOll IIHQJOpMamm 06 II3BeCTHblX 

y-nepexo}lax (5, 7], KOTOpbie MOryT peaJJII30BaTbCH B 3KCnep1IMeHTe 11 

coBnaJlem1e Me)KJlY KOTOpb1M1I MO)KHO O)KIIJlaTh. 0JlHaKo 11acro 1IHQJOpMaum1 o 

y-nepexo}lax HBJJHeTCH HenonHoii, a BBe}lem1e anpnopHoro orpaHn'-lemrn Ha 

B03M0)1(Hble yy-coBna}leHlrn MO)KeT Ob!Tb He )KeJJaTeJJbHblM. I1HOll nO}lXOJl (6] 
OCHOBaH Ha npHMOM aHaJJH3e OKpeCTHOCTll Ka)K}l0ll TO'lKII paccMaTpHBaeMOll 

o6JJaCTll C ueJJbi{) BblHBJJemrn B03MO)KHblX JlByxMepHblX y-nHKOB. 

Haw nOJlXOJl K oueHKe napaMeTpoB Na, Xa, Nr1, xp BKJJl{)'laeT nocTpoem1e 

. JlByx OpTOr0HaJlbHblX npoeKUHll paCCMaTp1rnaeMOll JIOKaJlbHOH o6JJaCTH H 

He3aBHCHMYIO oueHKY napaMeTpOB Nri, xu. n Nri, xri no nony'-!eHHbIM npoeKUHHM. 

L{aHHblll nO}lXOJl Tpe6yeT TOJlbKO 3a}lamrn anp11opHOll HHQ)OpMaUHil 0 

JaBHCIIMOCTH JlHCnepc1m y-mlKa OT 3HeprHH. 

OueHKa napaMeTpOB Na, Xa no O}lHOll 113 npoeKUHll BbinOJIHHeTCH C 

nOMOI.UblO cneuHaJJbHO C03}laHHOll HTepaUHOHHOH npoueJlypb!, n03BOJIHI01.UeH 

aBTOMaTH'leCKH QlHTHpOBaTb O}lHOMepHblll cneKTp cyMMOH raycc1mHOB, C 

nepeMeHHblM 111ICJJOM 11neHOB cyMMbl II JJHHeiiHoii QlYHKUHeii B0 + B1 · (x, - x,), 

}lOCTaTO'lHOll JlJIH om1caHHH rna}lKOro QlOHa Ha Y3KOM y11aCTKe cneKTpa. 

TTO}lOOHaH H}leH He HBJIHeTCH npHHUHnHaJJbHO HOBOH, O}lHaKO ee peaJJH3aUIIH 

CTana B03MO)KHOH TOJJbKO c nOHBJJeHHeM ObICTpOJlettCTBYIOI.UHX pa6o'-IHX 

cTaHUIIH. 

Ka)KJlbltt war 1ITepau1m BKJ11011aeT: 

• BblOOp Ha'laJJbHOfO nOJJO)KeHHH H HHTeHCHBHOCTH HOBOrO rayccHaHa, ecm1 

ycJJOBHe 3aBepwemrn HTepaUHll He BbinOJJHeHo; 

• HeJIHHettHOe QlHTHpoBaHHe cneKTpa no MeTOJlY HaHMeHbllI~X KBa}lpaTOB, nplI 

)TOM BapbHpyIOTCH nOJJO)KeHHH H HHTeHCHBHOCTH BCex rayccnaHOB n 

napaMeTpb1 Ho 11 B1; 
• aHaJJH3 pe3yJJbTaTOB QlHTHpOBaHHH C ueJJblO HCKJIIO'-!eHHH H3 }laJlbHeHlllero 

paccMoTpemrn nnoxo o6ycnoBJJeHHbIX raycc1IaH0B. 
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TTocne}lHee noJlpa3yMeBaeT aHann3 B3aHMHoro noJJo:lKeHn.H acex 

rayccnaHOB, KOTOpb!ll n03BOJIHeT H30e:lKaTb B03MO:lKHbie JIO:lKHbie pacmenJJeHH.H 

mlHIIH, a TaK:lKe aHaJJH3 noJJy'-leHHbIX B Pe3YJJbTaTe QlIITIIpOBaHIIH oueHOK 

OllIIIOOK noJJO)KeHlrn II llHTeHCHBHOCTII Ka)l(Jloro rayccI1aHa. Ha npaKTIIKe 

rayccliaH, llHTeHCIIBHOCTb KOTOporo He npeBbllllaeT oueHKII ero OllIH6KII, JJil60 

oueHKa OllIHOKII nono:lKemrn uettTpa rayccI1aHa npeBbilllaIOT llIHp1rny Kattana, 

llCKJIIO'-laeTCH H3 }laJJbHeHlllero paCCMOTpeHIIH. TaK:lKe Ka)l(Jlble }lBa rayccI1aHa, 

paCCTOHHIIe Me:lKJlY ueHTpaMII KOTOpbIX OKa3bIBaeTCH Mettee . nOJIOBIIHbI 

Beml'-lllHbl JllICnepcim CJ o6be}lHHHIOTCH B O}lHH. Pe3yJJhTaTOM pa60Tbl 

HTepaUIIOHHOH npoueJlypb! HBJIHeTCH cnlICOK nOJIO:lKeHIIH BCeX y-mfKOB, 

o6ttapy)l<eHHblX B JIIIHeHHOM cneKTpe. 

B03MO:lKHOCTlf paccMOTpeHHOH npoueJlypbI no o6ttapy:lKeHIIIO y-nlIKOB B 

3aBIICIIMOCTII OT CTaTIICTIIKII II ypoBHH qiotta npoBepHJJHCb Ha . cneuHaJJbHO 

MOJleJ111pyeMblX cneKTpax. Mo}lennpoBamie OAHOro cneKTpa BKJ11011ano 

cneAyIOI.UIIe nocneAOBaTeJJbHbie lllarH. 

1) 3a.L(aHIIe IICXO.L(HbIX napaMeTpOB: Nmax- 3Ha'-leHne cneKTpa B o6naCTH 

MaKCIIMyMa; Brei- OTHOCHTeJJbHbIH ypoBeHb QlOHa, B .L(OJIHX OT Nmax; '-IHCJIO 

y-nHKOB B cneKTpe - 0.L(IIH IIJIH .[(Ba, B nocJJe.L(HeM cny11ae 3a,[(aBaJJOCb 

pacCTOHHHe oc Me)K.L(y nuKaMH II OTHOllleHHe HX HHTeHCHBHOCTeH A2/A1. 

2) P03b!rpb!lll CJJy'-laHHOro nOJJO:lKemrn 0.L(HOro y-nHKa II pacqer ero 

HHTeHCHBHOCTH .L(JIH 3a}laHHbIX 3Ha'-!eHHH Nmax H Brei• 

3) PaC'-leT BKJla.L(a B Ka:lK,[(bl0 KaHaJJ cneKrpa OT QlOHa H 0,[(HOro HJIII .L(Byx 

y-nHKOB, nOJJO:lKeHHe u IIHTCHCHBHOCTH KOTOpbIX onpe,[(eJJeHbl Ha lllare 2. 

4) 3Ha'-leHlfe B Ka:lK,[(OM KaHane MOAHQlHUIIPYeTCH CJJy'-laIIHbIM o6pa30M B 

COOTBeTCTBHII C pacnpe.L(eJ1e1meM IIyaccoHa. 

L{JJH Ka:lK.L(Oro Ha6opa 3Ha'-leHHll IICXO,[(HbIX napaMeTpOB Nmax, Brei, oc, Ai/A, 
pa3blrpbIBaJJOCb 50 cneKTpOB u onpe,[(eJJHJJaCb aepOHTHOCTb 06Hapy:lKeHHH 

y-nHKa II TO'-IHOCTb onpe.L(eJJeHHH nOJJO:lKeHHH ero UCHTpa. 

Pe3yJJhTaTbl aHaJJH3a .L(JIH CJJY'-laH 0,[(HHO'-IHOro y-nHKa npHBe.L(eHbl Ha 

puc. la,b. KplIBble, npHBe,[(eHHbie Ha .L(aHHOM pncyHKe II Ha pnc.2-4, HBJIHIOTCH 

pe3yJJbTaTOM crJJa:lKIIBaHIIH paC'-leTHblX ,[(aHHbIX. MaKCHMaJJbHOe 3Ha'-leHne 

cneKTpOB Bapb1IpOBaJJ_OCb B llIHpOKOM .L(IIana30He OT 100 ,[(0 50000, '-!TO 

COOTBeTCTBYeT H3MeHeHIIIO CTaTIICTil'-leCKOH OllIH6KH OT 10% ,[(0 0,45%. 

06cy)KJlaeMaH npoueAypa noncKa y-nHKOB a nepByIO O'-!epe.L(b 

C03.L(aBanacb .L(JIH aHaJJH3a cneKTpOB, HBJIHIOI.UHXC.H npoeKUHHMH JIOKaJJbHblX 

o6nacTeii, T.e. .L(JIH cneKTpOB, nonyqaeMbIX CBepTKOH ,[(aHHbIX no 25-30 

KaHaJJaM. Y'-IHTbIBaH Bb!COKYIO CTaTHCTHKY, CBOHCTBeHHYIO 3KCnepHMCHTaM C 

HCTO'-IHHKOM cnOHTaHHOro ,[(CJICHHH [l, 2), xapaKTepHoe '-IHCJIO OTC'-leTOB Ha 

Kanan B o6cy)KJlaeMbIX cneKTpax npeBbilllaeT 5 TblCH'-1 0 '-laCTO ,[(OCTiffaeT 

BCJIH'-IHHbl 50-100 TbICH'-1. ,L(.rrn TTOA06Hoii CTaTifCTIIKH, KaK Bll,[(HO H3 pHC. 1, 

BepOHTHOCTb o6uapy:lKeHHH 0.L(HHO'-IHOro y-nHKa paBHa 100% npH B03pacTaHIUl 
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yponmI cpoHa ,n:o 9S% OT MaKCHMa.JibHOro 3Haqemrn cneKTpa, a TOl.JHOCTb 

onpe,n:eneHmI nono:lKemrn ueHTPa nnKa OKa3hIBaeTCH He xy:lKe 0, la. TI0,n:06Hh1e 

ournforn B onpe,n:enemrn ueHTPa y-n11Ka 0, 1 - 0,2a naIOT BKJian n own6Ky 

oueHKil HHTeHCHBHOCTil nopHnKa 0, 7 - 1, 7% COOTneTCTBeHHO. Eonee CTpOra51 

oueHKa HX BKJia,n:a 6y,n:eT 3aBHCeTb OT COOTHowemrn HHTeHCilnHOCTeH y-m1Ka H 

QlOHOnOH KOMilOHeHTbl, HMeIOmeiI cpopMy rpe6H51. 
Cnyqan ommoqHoro y-n11Ka HBJIHeTCH, n onpe.n:eneHHOM CMhICJie, 

npe,n:eJibHbIM. TipH Ha.JIHI.JHH ,n:nyx y-nHKOn B cneKTPe pe3yJihTaT MO:lKeT TOJibKO 

yxy,n:rnIITbC51, II OH, 6e3yCJIOnHO, 3anHCHT OT paCCT051HlUI Me:lKJ:lY ueHTpaMif 

y-nHKOn. Cne,n:yeT TaK:lKe OTMeTHTh, qTo HaH6onee cnmKHhIH cnyt.JaiI 

tta6JIIO,D:aeTC51 ,D:JI51 ,n:nyx y-nlll<on paBHOH I!HTeHCHnHOCTH. Pe3yJibTaThl aHanll3a 

no,n:o6ttoro cnyt.JaH .D:JIH Nmax=S0000 np1rne,n:eHhI Ha puc.2a,b. KaK nIInHo, npII 

y,n:anemrn IlIIKOn Ha paccT051HI!e nopH,n:Ka 3a pe3yJibTaThl npaKTIIt.JeCKH 

conna,n:aIOT C pe3yJibTaTaMH, noJiyt.JeHHblMH npH nOHCKe OL{HHOl.JHOro nIIKa. 

Tipe,n:eJI o6Hapy)l<eHHil ,n:nyx O,D:HHaKOBblX no HHTeHCl1BHOCTH y-mtKOn 

HacrynaeT npII 11x c6nmKemrn na paccTOHHHe nopH,n:Ka la, npII 3TOM TOt.JHOCTh 

onpe,n:eJieHIIH noJio:lKeHIIH uettTpa nnKa ocTaeTCH npHeMJieMoiI. TioneneH11e 

aHa.JIIl3IIpyeMhIX BeJIItl.JIIH P II ox n cnyqae MeHbWeH CTaTIICTIIKII 

npo,n:eM0HcTp11ponaHo Ha pI1c.3a,b L{JIH nnyx 3naqeH11iI oc = 1, la II 2,0a. KaK 

nH,D:HO, n npe,n:eJihHOM cJiyt.Jae oc = l,la, ,n:a:lKe ,D:JI51 Hil3KOro yponH51 cpotta ~10% 

nep051THOCTb o6Hapy)KeHH51 y-nHKa 6hICTp0 CHH:lKaeTC51 npII yxy,n:rnemrn 

CTaTIICTUKH, npIIMepHO Ha 20% npu I!3MeHeHHU CTaTHCTUt.JeCKOH TOI.JHOCTU n 

o6naCTH MaKCHMyMa cneKTpa Ha 0,6%. O,n:HaKO B peanhHOCTU ,D:Ba 6JIII3KUe no 

UHTeHCHnHOCTU y-nIIKa, pacnOJIO:lKeHHhie Ha pacCT051HHU nopH,n:Ka la, 

ncTpeqaIOTC51 pe,n:KO. 3Hat.JuTeJihHO qame MO:lKHO ua6JIIO,D:aTh pa3JIU1.JHhie no 

HHTeHCIIBHOCTH y-nHKH. B 3TOM cny•iae CHTyaUH51 C nep051THOCTblO 

o6napy:lKemrn y-nnKa uecKOJihKO ynyqrnaeTcH, KaK nOKa3auo Ha puc.4a,b. 

PaccM0TpeHHaH npoue,n:ypa npornna ,n:nuTeJihHYIO anpo6auu10 npII 

auanll3e peanhHhIX cneKTpon n npo,n:eMOHCTp11ponana xopornue pe3yJihTaThI. 

4. nporpaMMa 06pa60T1<1;1 

Ha OCHone U3JIO:lKeHHOro nhillle nonxo,n:a K auan113y 60JibWUX MaTpIIU 

yy-conna,n:ettIIH 6hma ttanucaua nporpaMMa, peanII3YIOlllaH nee CTa,n:uu aHanll3a 

OT nh16opa JIOKa.JihHOH o6nacTH ,n:o nonyqemrn Konequoro pe3yJihTaTa - cnucKa 

ncex connaneuuii n npe,n:enax JIOKa.JihHOH o6naCTu (Eru-Er11) u nx 

l!HTeHCl!BHOCTeH Ao,p. 
TiporpaMMa MO:lKeT pa6oTaTh KaK n ,n:nanoronoM, TaK u n QlOHOnOM 

pe:lKIIMax. B nepBOM cnyqae 3a,n:aHI1e JIOKa.JibHOH o6JiaCTII ocymeCTnJI51eTC51 C 

KJiannaTypb! (3anaeTC51 nOJIO:lKeHne uettTpa o6JiaCTH II ee pa3Mep) HJIU C 
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noMOlllhlO rpacp111.JecKoro OKHa u Kypcopa. 8 nocnentteM cnyt.Jae MO;.KHO nerKo 

nepe,n:nuraTbC51 no nceiI MaTpl!Ue, nb1611pa51 Ha 3Kpatte nOJIO)l(eHIIe HOnoro 

ueHTpa JIOKaJibHOH 06nacn1, IIJil1 113MeHHTb pa3Mep OT06pa)l(aeMOH o6naCTII, 

1.JTO l!CilOJlb3yeTC51 n OCHOnHOM ,D:Jl51 npOCMOTpa. MaKCIIMaJlbHblH pa3Mep 

npocMaTp1rnaeMoii 06nacn1 orpatt111.JeH TOJJhKO nocTynttoii onepanrnttoii 

naM51TblO KOMnbIOTepa. Tiocne nb160pa 06nacn1 nee CTamm no11cKa nllKOn, 

t.Jepe3 attamn nnyx npoeKUIIH, L{IIHaM111.JeCKII OT06pa)l(a!OTC51 Ha rpacp111.JeCKOM 

3KpaHe. Ecm1 TTOJlb30naTeJib ynonJieTnopeH pe3yJJbTaTaMII nOIICKa, OH MO;.KeT 

no3nOJIIITb nporpaMMe nepettTl1 K cpun1ponaHIIIO nnyxMepHoii 06nacn1 8 
QlOHOnOM pe)l(IIMe n IICXOL{Hb!X naHHblX MO)l(eT 3ananaTbC51 m160 CTTIICOK 

JIOKaJJbHblX o6JiaCTeii ,D:Jl51 npocMOTpa, m160 noJJO)l(eH1Ie «nOJJOCbl)) nL{OJib 

onttoii H3 KoopmmaT, no KOTopoi1 nocnenonaTeJJhHO 6ynyT npocMOTpetthI nee 

,10KaJ1hHb1e 06nacn1 c 3a,n:aHHbIM waroM. Tiocne,n:m1ii cnoco6, OT1.JacnI, 

HanoMI1HaeT MeTO.D: «nopoT», TOJlbKO nopoTa n naHHOM cnyt.Jae OTKpbIBaIOTC51 

w11p1mo11 25-30 Kattanon, <!- He 3-4 Kattana, 11 attamn11pyeTC51 HenocpencTneHHO 

nnyxMeptta51 nonepxHOCTb, a He mmei1Hhitt cneKTp, nony•iaeMhitt cnepTKOH 

naHHblX. 

Tip11Mep pa60Tbl nporpaMMbl C MO,!J.eJlbHbIM cneKTpOM npencTanneH Ha 

p11c. 5, 6. EhIJJ cMonem1ponaH nsyxMepttbitt cneKTp yy-cosnaneH11ii pa3MepoM 

31 x31 Kattan. Tipennonaranoch ttam1•me Tpex y-mm11ii, pacnonmKeHHbIX Ha 

ocu x, 11 nsyx y-JJHHHii, pacnono)l{eHHbIX Ha oc11 y. PacCT051Hlle Me)K.!l.Y nsyMH 

(x2, x_;) ll3 Tpex y-mm1111 Ha OCII X 6hIJIO BbI0paHO OTHOCl1TeJ1bHO MaJJblM - 1,4a. 
B pact.JeT nsyxMepHoro cneKTpa 6b1no 3aJJO)l(eHo cymeCTsosamIe. TOJJhKO nnyx 

peaJJbHblX connanett11ii Me,Kny y-JII1Hll51Mll, pacnOJJO)KeHHblMH B,!J.OJ!b oceii X II)', 

a HMeHHO (XrY1) II (x.,-y2). ,[l,onOJJHIITeJJbHO 6hIJI 3aL{aH nOCT051HHblH rna}:{KIIH 

cpott B0= 1000. Ha p11c. Sa npencTanneH 06m11ii BHLl nony<Iettttoro nnyxMepttoro 

cneKTpa, HarJI51,!J.HO n11,n:Hbl JIO)l(Hble . nHKII, n03Hl1KalOW11e Ha nepeceLIemrn 

QlOHOnbIX rpe6Heii (x2,X3-),'1) H (XrY2). Pe3yJJbTaT pa3JJO)KeHl!51 naHHOro cnel\,pa 

Ha peaJJbHbie nHKII II nse KOMnOHeHTbl cpotta: rnanKyIO COCTanJJ5IIOlllYIO II 

QJOHOBhie rpe6m1, npencrnnneHhI Ha pHc. Sb, c, d. l13 coo6pa)Kett11ii 

HarJI51,!J.H0CTll nee 1.JeTbipe cneKTpa npHneneHbl n OL{IIHaKonoM MaCWTa6e. 

Ha pHC. 6 npo,n:eMOHCTpHpOBaHa o6cy)K,D:anwaHC51 n naHHOH pa6oTe 

MeTO,D:HKa o6pa60TKH nnyxMepttoro cneKTpa. 8 3Hat.JIITeJibHOl1 CTeneHII 

p11cyHOK connanaeT C H306pa)Kem1eM Ha rpa!pHt.JeCKOM 3Kpatte, C03nanaeMOM 

nporpaMMOii. ,[l,nyxMepHbitt cneKTp npencrnnneH 3J:leCh n n11ne Il3omm11ii, n 

peaJJbHOCTH HCnOJJb3YeTC51 uneTOBa51 WKana, no3nOJJ5IIOllla51 He TOJlbKO nerKO 

nbI,D:eJJHTb m1Kll, HO ll B1l3Ya.JibHO ouemrnaTb IIX OTHOCIITeJibHYIO neJIIJLIIIHY, 

TioHCK y-mlKOB n npoeKUll51X no3nOJJ51eT pa3JJ0)1(11Tb O,!J.1-IY 113 HIIX Ha TPII y-m1Ka 

- nepXHllll p11cyHOK, a nTopyio Ha nna y-mIKa - npanbltt pucyHOK. l1 HaKOHeu, 

annpOKCIIMauIrn nceii nnyxMepttoii o6JiaCTl1 no3BOJl51eT OCTaBl1Tb TOJlbKO nna 

peanbHhIX m1Ka, KaK noKa3aHo Ha puc. Sb. 
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npoeKUHH H pe3yJJhTaT HX pa3JJO)KCHIDI Ha cyMMY raycc11aH 
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Mb! C03HaTeJibHO He npliBO,[{llM ll He o6cpK,naeM 3,[{eCh peanbHhie 
cneKTPhl yy-COBna,neHllll., npnMephl KOTOpbIX MO)KHO Hall.TU B pa6oTe (9). 

PaccMOTPeHHal'! nporpaMMa Hanncatta Ha ji3hIKe C++, Otta ncnOJih3yeT 
rpaqrnqecKue 6u6JIHOTeKH Xl 1 n nporpaMMY DLSEI [10], ttam1cattHy10 Ha 
l'l3hIKe cpopTpaH. IlocJie,nHl'll'I nporpaMMa ncnOJih3yeTcl'! .llJil'I pewemrn 
nepeonpeneJieHHOll. JIHHell.HOll. 3a,naqH C HaJIO)KeHHh!Mll orpaHWleHHl'!Mll Ha 
BeJiuquHhl napaMeTpOB MO,ne.1m, B03Hl!KaIOmeii npH q>HTUpOBaHHH .llByxMepHOtt 
o6JiacTn H o6cy)K,llamneiicl'I Bhiwe. IlporpaMMa 6hIJia peaJIH30Batta Ha pa6ot.Jnx 
CTaHI.{Hl'IX Sun (onepau11ottHM cnCTeMa SunOS 4.1.3) 11 Alpha (onepauuoHHaH 
cucTeMa Digital UNIX, TpattCJil'ITOp g++ 2.7.2). 

5. 3aKJ1101.1eH1,,1e 

O6cy)K.llaeMM B pa6oTe MeTO,[{llKa o6pa6oTKH ,llBOHHhIX yy-COBna,lleHlltt, 
11 C03,[{aHHal'I nporpaMMa 6hIJIH wnpOKO ncnOJih30BaHbl ,[{Jll'I aHa.JJH3a HOBhlX 
3KCIIepnMeHTaJihHhlX ,llaHHhIX, noJiyqeHHhIX npn 113yqett1111 cnOHTaHHOro 
,neJiettul'I 252Cf [ 1, 2, 9]. 
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