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Knacc 3~aq,CBH3aHHHX C o6pa60TKOI ¥-cneKTpOB ~XH uenel aKTKBa-

UHOHHOrO aHaRH3a, MOXBT dHTb pasdHT Ha cne~yD~He KaTeropHH: 

I) opraHH3aUHH KaTanora H30TOITOB ~XH onepHpOBaHHH C HHM Ha 3BM; 

2) 3~aqH ~HnbTpaUHH H KOppeKUHH (-cneKTpoB; 

J) ITOHCK ITHKOB B (-cneKTpax; 

4) Odpa60TKa i-cneKTpa CTaTHCTHqeCKHMH MBTO~aMHj 

5) onpe~eneHHe nepHo~a nonypacn~a; 

6) 3~aqH BCBB03MOXHHX KanH6pOBOKj 

7) KOXHqaCTBBHHHI H KaqeCTBeHHHI aHaRH3 H30TOITHOro COCTaBa 06nyqa

euoro odpasua. 

HH~e H3XaraDTCS CITOC06H peweHHS 3THX 3~aq, KaM~HR H3 KOTOpHX pe-

anHsyeTCS Ha3aBHCHMOI nporpaMMOio 

I. Haranor Hsoronoa. 

HH~pMaUHH 0 ~OM H30TOne HaHOCKTCS Ha ne~OKapTH, C KOTOpHX 

OHa IT03~Hee BBO~HTCH B ITSKSTb 3BM H MOZBT 6HTb sarrHCaHa Ha Ill. Hcrronb-

3YDTOH 2 CIT0006a KO~KpoBKH HH~pMaUKH: 

I)HH~p»aqHS 0 ~OR 3HeprerKqecKOI XHHHH HaHOCHTCH Ha nep~oKapTy; 

KBOZ8CTBO B08X TaKKX ne~KapT odpasyet KaTaROr XHHHI, Ha OCHOBB KOTO

poro 0 fiOMO~bD nporpaMKH MO~eT 6HTb C~pMKpOBaH KaTanOr K30TOITOBj 

2)HH~p»aqHH 0 ~OM H30TOITB (toqHee,o ~OM H30MepHOM COCTOHHHH 

~aHHoro xaotona) HaHOCKTCH Ha ne~KapTH H xaxanor Hsoronoa nonyqaerca, 

taxau o6paaou, Henocpe~cxaeHHo. 

I Hatopuauxa xuett c~e~yD~He ~opuaxw: 
}, I) sa xapty (c nouo~bD ycxpoacxs YnaK "MHHcx~J2" HXH ICT) HaHocarca: 

,8B8prHS B KEY t HABHTH~HKaTOp H30TOrra, HHT8HCHBHOCTb, nepHOA no

xypao~a, ~ cnoco6oB noxyqeHKS AaHHoro Hsorona KXH npoH350XbBaa 

HHqopMaUHS (5 CHMBOXbHHX B8XHqHH H l Be~eCTB8HHOe qHCXO)o 
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ilocne K~O~ Benv.qMHH CTaBHTCH 3aiTHTHe,HBRHD~HeCH pasrpaHMqHrenHMH. 

0603HaqeHUH BCeX cpHrypHpYD!IlMX 3,1\eCb BenHqJUI 3aHMCTBOBaHbl H3 CllpaBoq

Hh!X ra6mu~ Wakat' a/
1< raK qro 3HeprHu Moryr IDLeTb npusHaKH:D (.IJ;o

qepHHR usororr), A(rrHK aHHHrHnH~HH), X(X-nyq). 

2) ua Kapry npo6HBa.JOTCH (Ha ICT): 

KORHqeCTBO RlffiH~ y ,llaHHoro H30TOITa, H,IJ;eHTHcpMKaTOp ,llaHHOrO H30TOrra, 

pacrrpocrpaHeHHOCTb (B~), rrepHO.l\ rronypacna,IJ;a, ceqeHv.e peaK~HH ,IJ;RH 

,IJ;aHHoro crrexrpa. 

~anee Ha OT,lleRbHbiX Kapl'ax npOdHBaDTCH: 

a) CITHCOK 3HepreTuqeCKHX RHHM~J 

6) CllHCOK COOTBeTCTBYD!IlMX KBaHTOBbiX BHXO,liOB 1 

B) CITHCOK rrpH3HaKOB ,1\HH RHHHR. 

ll,TI,eHTHq)HKaTOp H30TOITa MOJ!CeT HMeTb ITpH3HaK H30MepHOrO COCTOHHHH • 

HMeiOTCH CITel\HaRbHhle rrporpaMMH ynopH.IJ;QqeHHH KapT Kal'OROrOB, 3aiT.HCH 

KaranoroB Ha MH, pacrreqaTKH Ha ALUW, CHHTaKcHqecxoro KOHTpona npa

HURbHocrv. illHWpOBKH HH~pMal\H.H 06 H30TOllax (ITpOBepKa 3HepreTMqeCKOrO 

,IJ;HaiTa30Ha 1 COOTBeTCTBHH Ha3BaHHn H30TOITOB 0603HaqeHHHM TOOHHI.\bl MeH

,IJ;eneesa, rrpaBHHbHOCTH illHcppOB rrpH3HaKOB .If CllOCOdOB llpOH3BO,liCTBa .1130-

TOilOB) • 

II • KoppeKI.\HH 't -cnexrpoB • 

I. IToHcK Bhld.Hl'h!X roqex. 

B xaqecTBe Ol\eHKH .IJ;HcrrepcHH cnexTpa B Kal1C,IJ;OA Toqxe 6epeTCH BenH-

quHa: DS(K) = ~ (S(K-1) + S(K+1)) + 1 , /1/ 

r,IJ;e s(x:) - 3HaqeHHe crrexrpa B KaHane K. 

ilpOBepHeTCHt HBHHDTCH HH 3HaqeHHH S(X-1) u S(K+1) CTaTHCTHqec

KH 6RH3KKMH, T.e. BHITOHHHeTCH HH COOTHOmeHHe: 
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js(X-1)-,:sC(+1)j < 6 = 6·y'ii'S(i) . /2/ 

B cnyqae BHITORHeHHH COOTHOmeHMH /2/ npoBepHeTCH YCROBHe: 

S(X) ( ~ (S(X-1)+S(X+1)) - ~ • /3/ 

B cnyqae BHITORHeHMH /3/ S(X) 3aMeHReTCH Ha rronycyMMy COCe,IJ;HKXTOqeK. 

TaK KOppeKTHpYDTCH roqKM, Bbld"HTble CHH3Y• BH6MTHe CBepxy roqKH ycrpa

HHDTCH aHanOrHqHo, HO B 3TOM cnyqae CTaTHCTMqecKH 6RH3KMMH CqHl'a.JOTCH 

3HaqeHHH S(X-1) u S(X+1), ecnH COOTHOmeHHe /2/ BbiiTORHHeTCH TaK~e H 

,11na nap S(X-2),S(X+2) u S(X-3),S(X+3). TaKHM crroco6oM ycTpaHHDTCH 

BH6HTHe ToqKM Ra cpoRoBol qacTH cneKrpa. ITpv. aBTOMal'v.qecKOM noucKe 

nMKOB ucnonbsyeTCH ra~e ¢unbrp: 

S(X)~(-3S(X-2)+12S(X-1)+17S(X)+12S(X+l)-3S(X+2)), /4/ 

HO ,1\RH 06pa60TKH CITeKTpa OH He llpHMeHHeTCH, TaK KaK BHOCHT KOppenH-

1\.HH B cnexrp. 

2) HMeDTCH TaKXe rrporpaMMH rrpeo6pa30BaHHH CITeKTpa K HOBbiM KOOp.IJ;HHa

TaMf KOTOpHe,B qaCTHOCTH, MOryT HCITORb30BaTbCH H ,IJ;RH crnaJ!CHBaHHH 

cnexTpa. ITpeHMJllleCTBO TaKara crnax.HBaHHH B TOM, qro oHo He MeHRer 

Been llOHHOA CYMMH OTCqeTOB CITeKTpa. ~RH rrpeo6pa30BaHHH HCITORb3yeTCH 

Mel'O,IJ; ITO,IJ;~HqeeK, CJlllHOCTb KOTOpOrO COCTOHT B TOM 1 qro, B npe,D;ITOROJ!Ce

H.HH pasuowepHoro pacrrpe.IJ;eneHHH orcqeroB BHYTPH KaJ:ana, KaJ1C.IJ;HA KaHan 

,IJ;enHTCH Han llO,IJ;~Hqeex,~aH .113 KOTOpHX npe06pa3yeTCH He3aB.HCHMO OT 

,D;pyrKX, H CO,D;epXKMOe TaKOn ITO,IJ;~HqeRKH nepeHOCHTCH llp.H rrpeo6pa30BUH.HH 

B HOBYD aqenKy. Taxon llO,IJ;XO,IJ; BHOCHT HaKMeHhmHe KOppeHHI.\HH B CITeKTp 

(no CpaBHeHHD, HanpHMep,~cpunbTpal\HeA). 0Cl\HRHHpYD!IlaH KOMnOHeHTa, KO

TOpaH waxer ,IJ;OdaBHTbCH K crrexrpy B HOBHX xoop.IJ;.HHarax sa cqer rpaHuq

Horo a~exra, waxer 6Hl'b ycTpaHeHa cnei.~HaRbHOA nporpaKMoA nepecuna

HHH CITeKtpa. 3aBHCHMOCTb HOBh!X KOOp,IJ;.HHaT OT Ctapb!X MOJ!CeT db!Tb 3a,IJ;aHa 

ITO!HHOMOM 2-A CTeneHH HRH Ha6opOM ,1\.HCKpetHh!X 3HaqeH.HA HOBb!X KOOp,IJ;HHaT 

H COOTBeTCTBY~HX HM CTapHX. 
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III • IlOHCK nHKOB B 1 -cnenpe • 

IlOHCK nHKOB npOBO~HTCH no 2-u anrOpHTMaM: 

I) noHCK rayCCHaHOBj 

2) nOHCK no Ta6RHU6 H30TOnOB. 

I. ITpe~nonaraerca, 4TO no peaynhraraw o6pa60TKH KanH6pOB04Horo cneK-

rpa H3BeCTHil 3aBHCHMOCTH: R = R(K) • IlK + 8 /5/ 
I ,. I(K) • CK + d ; /6/ 

3~eCb R - paapemeHHe B KaHanax, I-a~eKTHBHOCTb ~eTeKTopa, K - KaHane 

~anee npe~nonaraerca, 4TO omH6Ka Ha:uepeHHH B ~oM KaHane, paapeme

HHe H 3~eKTHBHOCTb ~eTeKTOpa TaKOBil, 4TO nHKH B cneKTpe He nO~Bepr

RHCb cymeCTBeHHUM HCKaXeHHHK. 0CHOBaHHeM TaKoro npe~nOXOS6HHH CXYEHT 

TO 06CTOHTeRbCTBO, 4TO 3Ha4eHHe CITeKTpa B ~O:U KaHane npe~CTaBXHeT 

co6ott CYMMY cny4aRHHX BeRH4HH, pacnpe~eneHHilX no ITyaccoHy, TaK 

4TO OTHOCHTeXhHaH OillH6Ka npH 60RbillHX H Cpe,I!;HHX CTaTHCTHKax HeBeRHKa! 

-vDSOO 
MS(K) ' 

/7/ 

TaX KaK ~RH nyaCCOHOBCKHX cny4aRHHX BeRHIIHH DS(K) a IIS(K). 

3~eCb DS(K) -~HCnepCH.I!, a IIS(K) - :uaTe:uaTH4eCKOe O:a:~aHHe CneKTpa 

n KaHane x. H ecnH paapemeHHe npenocxo,I(HT I KaHan, a a~eKTHBHocn 

He na,IJ;aeT CRHmKOM 6UCTpo, TO BepOHTHOCTb, liTO nHK 6y~eT OTCYTCTBO

BaTb Ha-aa cnyqalHoi cpnyxryauHH,6y~er Kana. Tperbe npe~rroxoseHHe 

COCTOHT B TOM, 4TO ~H H3:U6HHeTCH ITRaBHO H He HMeeT 60RbMHX BCnnec

KOB / 2/. 

ilporpa:u:ua CHa4ana OCy~eCTBRHeT nOHCK H yCTpaHeHHe B!l6HTHX TOIIeK, 

aareM HCnORb3yeT ciJHRLTp /4/, 3aTeM BlliiHCRHeT pa3HOCTHYD 2-D ITpOH3-

BO,I!;HYD OT cneKTpa S(K)aS(K+l)-2S(K)+S(K-l), /8/ 

:UeHHeT 3HaK Ha npOTHBOnOROXH!ll H OT6paC!lBaeT OTpHuaTeRLHYD 4aCTLo 
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.. 

B peaynbrare Hcqeaaer nnaBH!lA ~a, a rayccHaH!l 
_2(x-N) 2 

Ae r 2 nepexo-

,I(HT B IPYHKUHH: 

{ ~ 2 ) 16(x-N) -
o(x) • _r4 - ~ Ae 

2(x-N)2 , ec.Au xE [x- ~,X+ ~ 
r2 eCJIU xt,. r:- ~,X+ ~] ; /9/ 

3~eCL A,N, r -,coOTBeTCTBeHHO,aMTIRHTy~a,nono~eHHe H mHpHHa nHKa, 

onHC!lBae:uoro ~aHHW rayCCHaHOM; K - KaHan. ilpeo6pa30BaHHe /8/ O~HO

BpeMeHHO YCHRHBaeT H myMOBYD KO:UnOHeHTY cneKTpa. Ilo3TOMY ~anee npor

pa:u:ua ~eT H30RHpOBaHHile nOROSHTeRLH!le 3Ha4eHHH H nO~aBRHeT HXe3aTeM 

npOHCXO~HT BllpaBHHBaHHe cneRTpa no HHTeHCHBHOCTH C no:UO~bD /6/: 

S(K) • S(K) I (CK+d) /10/ 

H npe06pa30BaHHe KOOp~HHaT C nOMO~bD /5/: 

7 • ~ X • ~ /II/ 
~\~J ax+o • 

B HOBHX xoop,I!;HHarax mHpHHa rayccHaHa (raxse H ciJYHKUHH /9/) paBHa I, 

a OTHOCHTeXLHaH ~HCITepCHH my:ua y:ueH&maeTCH 3a C4eT 3~6KTa CyMMHpO

BaHHHo lanee nporpa:u:ua ~er MaKCHManLHOe 3Ha4eHHe B npeo6paaoBaHHo:u 

cneKTpe, nocne 46rO Ha4HHaeT noHCK nHKOB. ilpH3HaKO:U O~HH04HOrO nHKa 

C4Hta6TCH TpoiKa 4HCen, Cpe~ee H3 KOTOpllX 6on&me KpaRHHX H 

npeBOCXO,I(HT H6KOTOpllH ypoBeHL OT :UaKCHManbHOrO 3Ha4eHHH. ilpH3HaKOM 

,~J;Y6nera HBRHetCH 46TBepKa 4HCen, H3 KOTOpllX 2 Cpe~HHe 60XLme KpaRHHX 

H npeBOCXO~HT HeKOTOpllR ypoBeHb OT MaKCHManbHOrO 3Ha4eHHH. 

2. BO BtOpO:U cnyqae npe~nonaraeTCH H3B6CTH!lM H30TOnHUI COCTaB o6pa3-

Qa x aaBHCHMOCTb 3HeprHH or KaHana (no o6pa6orxe xanH6pono4Horo crrex

rpa): E • B(K) • s.J! + I K + c ~ /12/ 

(E - aHeprxa, J: - KaHan ). 

Ilporpa:u:ua nepeBO~HT 3HeprHD ~oro H3 3a,l!;aHHHX H30TOnOB B KaHanH, 
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npHqey ~y6R8Thl (OTMeqeHHHe npH3HaKaMH B KaTaRore) nepeBO~RTCR B napu 

nHKOB. B03MOJt:Ha TaKX:8 11 KOlol6HHHpOBaHHaR M8TO~HKa, COCTOR!l(aR B HCnORb-

30BaHHH 060HX M8TO~OB BM8CT8o ilHKH, 06HapyXeHHU8 no 2-MY aRrOpHIMY, 

npoBepRDTCR Ha 3HaqHMOCTb no nepBOMY aRrOpHTMY• 

IY. Odpa6oTKa X -cneK:rpa ctaTHCTHqecKH:LIH Me:ro~rum. 

3a~aqa o6pa60TKH rpopMMbHO COCTOHT B CR8MDII{8M: 

I) npe~nonaraeTCR, qTo OT~eRbHUH nHK onHCHBaeTCR rpyHK~Hen raycca, 

a tj;oH - nnaBHblM nomrnoMoM; 

2) 1 -cneKTp cpopMMbHO paCCMaTp11Ba8TCR KaK ~HCKpeTH!ill CTaTHCTHqec

KHH pR~, RBRRIDII{HHCR Bbl60poqHQH TpaeKTOpHeH H8KOTOporo H8KOppeRHpOBaH

HOrO rayccoacKoro cnyqaill!oro npouecca : s(K) , 1 (K 'N ; s~ecb 

X: - KaHaJI 1 N - MaKCHMaRbHafl ~mma cneRTpa. 

3) OTCID~a cpe~Hee ~aHHOrO llpOU8CCa MOX:8T 6b1Tb OnHCaHO rpyHKUHell: 
~ - 2(K-N,)2 I 

f(k) • f:l A1e r2 + F(K), /13 
r,n:e ~ - a.MIIRHTy~a i-oro nHKa, x1 - nonoxeHHe i -oro mua, 

r - 3aBHCRII{aR OT K nonym.HpHHa nHKa 1 F(K)- rpoH 1 n -q.HCRO nHKOB • 

4) .HCKOMHe napaMeTpbl (HX OU8HKH .If OU8HKH HX ~HCnepCHH) ~YT Me-

TO~OM HaHMeHbUIHX KBa~paTOB,T.e, RBRRDTCR pemeHH8M 

lVYHKUHOHaRa F(f) .. t;_ (s(K)-ft~t~rl~, r) J 
2 

npH orpamrqeHHilX aa napaue:rpu: 

BJ ~ f= g Kj •pK ~ 8; 1 ~ j ~ M ' 

r,D;e p - napaueTpbl A:!_ , N1 , r HRH napaMeTpbl rpoaa. 

3~aqH MHHHMH3auHH 

/I4/ 

/I5/ 

DS(K) - ~¥IcnepCH1! cneKTpa B KaHaRe Kj II - qHCRO orpaHHqeHHH. 

OrpaHHqeaHR /I5/ aae~eHbl ~Ril Taro, q:ro6u yueHbmHTb HeKoppeKTHOCTb 

3a,D;aqH /I4/ (CM.IlpUROJI:eHHe I). ,i\aHHaR 3~aqa RBRR8TCR THnHqHQH aa

,n;aqett H8R>lH8fiHOrO nporpaMMHpOBaHHR • ,J!RR ee pemeHHR .HCnORb3yeTCR MO~H-

.. 

!Jl!!UHpoBaHHblll M8TO~ RHHeapH3al.\HH / 3/,YqHTUBaDII{HH orpaHHqeHHR .If YCM8H- .. 

Hun perynapH3HpYDmHM npHeMou / 4/ (CM.IlpMoxeHHe II). 
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Bee:~> cneKTp paa6HaaercR Ha yqacTKH s~aHHOA ~RHHH. llporpaKUa 

npOCMaTpHBaeT oqepe~HOH yqaCTOK H eCRH OH CO~epXHT nHKH, KOppeKTHpy

e:r rpan~ yqacrKa taKHM o6pasou, qTo6bl oHH He npaxo~HRHCb Ha coce,D;

HHe rraxH H ae co~ep~H RHmHHX xoqex,H nocKe aToro o6pa6atuaae:r yqac

TOK yxasanHYK BHme ue:ro~ou. B xaqecrBe oueaox ~HcnepcHH DS(X) Hc

rron:~>sye:rca aenHqHHa (S(X)+1) • HaqMbHble aaaqeHHII ,D;RII N1 s~aDTCII 

axcnepHMeBTaTopou H~H naxo~BTCII aBTOMaTHqecxx(cu.nyHKT III).Haqa~bHOe 

saaqeaxe ~~~ r 6epe:rca H3 peayn:~>ratoB o6pa6o:rxH KaRH6poaoqsoro crreK

:rpa. flaqaRbHble 3HaqeHHII ~Till aunAHTY~ H rrapauetpOB rpoHa BHqHCRIJDTCIJ 

no npH6RHEeHHbiM MrOpHTMalol H3 caKOrO cnex:rpa ( C HCITORb30BaHHelol Ha

qaKbHHX 3HaqeHKI B1 H r ). HepaaeHCTBa /15/ ~ORXHbl co~epxaTb BCD 

HHrpoplolauHD 0 ,llaHBOM cnex:rpe, H3BeCTHYD anpHOpH (H3 T80pHH,H3 pe3yRb

TaTOB npeXHHX 3KCnepHMeHTOB, H3 o6pa60TKH KaRH6pOBOqHHX CUeKTpOB H 

T.~.). qey 6onbme TaKOi HHrpoplolauHH, :reM KOppeKTHee UOCTaHOBKa 3~aqH 

/14/ H a~exaee pesyn:~>:ra:ru o6pa60TKH. B qac:rnoY cnyqae orpanHqe-

HHR /15/ MOryT HMeTb B~: 'j ~ pj ~ G ~ 1 ~ 3 ~ ., /I6/ 

r,lte Pj- TO xe, q:ro H BHme, a ~j,bj - KOHCTaHTblo 

PesyxL:raraKH taxoR o6paOotKH 6y~yt:~ocTHrHy:raa :roquoctL(r.e.xaKcH

MMbHOe OTHOM8HH8 H8BIJ30K K COOTBeTCTBY~HK omH6Kaloi),?( 2/CToCB060~, 
y:roqaeaHHe aaaqeHHII napa»e:rpoB H oueaxa KoBapHanHOHHOR ua:rpH~ rrapa

ue:rpoB (B qac:raoc:rH,o~eHRH AHCnepcHK napauerpoB). llporpaulola ~aKee 

BHqHC~IJeT llROII{~H o6pa60TaHHUX llHKOB H HX omH6XH: 

s1 • 1f A1r /17/ 

l'iii
1 

': if • v' .A.tDr + r2DA1 + 2A1r&A.- ' /!8/ 

r,Jte Dr ,DA
1

-AHcnepCHH A1 1l r, a 6At"- K03qxpHUH6HT xoppeJIHUHH (Ai'r)• 

BuqHc~aetca raxxe nno~~b ¢Qua noA nHxow 
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A 
SPH1 ,. J J.i'(K)dK 

c( 
0Ha He06XO,l\HMa A~H 

J. .. N1- ~r, JJ= N1 + ~r. /19/ 

o~eHKH creneHH BRHHHHa sarpysox Ha TIHKH. 3areu 

TIO pesynbTaTilld KaRH6pOBKH no 3HeprHH, 3~eKTHBHOCTH H nonyrnHpHHU MO

ryT 6HTb BH4HCReHH BeRH4HHH: 3HeprHa nHxa, HHTeHCHBHOCTb TIHKa, nony

lliHpHHa B K3D H COOTB8TCTBYD~He OlliH6KHo 

BH4HCRHDTCH ,n;Be omH6KH sHeprnH: omn6xa c yqeroM omH6ox xann6posoqnoA 

xpHson u omn6xa 6es yqera omnOox xanHOposoqson xpusoa. ~anee nporpau

ua MOXeT HaneqaraTb Ha AUilY COBMe~eHHHe rpa~HKH HCXOAHOrO CTI8KTpa, 

reopeTH4ecxoro H ¢ona. B KOH~e o6pa6oTKH cnexrpa neqaraerca CBOAHaa 

Ta6nM~a pesynbTaTOBo 0,1\HOBpeMeHHO nporpaYMa CMOTpHT, H8T HM B Ta6HM

~e 8.HHHrH~H~HOHHHX ITHKOB(T.e. TaimX,3HeprJ.IH KOTOpHX paBHa 5II±.!\ K3B 

HJIH pa3HOCTI:. M8XAY KOTOpllllJII paBHa HHJI 511.± L1 xsB, HJIH 1022.± 

A K3B, a TaKJ&:e CMOTpHT, HeT RH Cp8,11H oOpaOOTilllHiiiX ITHKOB ABOIHUX (no

~ymMpHHa raxoro nMKa npeBHrnaeT paC48THYD KaRH0pOB04HYD nonymHpHHY 

6onee 4eM Ha yrpoennyro omHOxy) H oooO~aer o6 3TOM Ha AUITY. 
Y. Onpe,11enenHe nepHOAa nonypacnaAa. 

ECJ!lf ,1\HOKpeTHHH CTaTHCTH48CKHtt pa,n; {r .. } HM88T CpeAHee: 
~ -X 

f(K) -~ A1e Ti + C , /20/ 
i·l ' 

ro onpe,11enenHe napaMerpoB A1,Ti M C (npH H3Becrnou n) oc~eCTBJiaerca, 

xax H B cnyqae rayocHanos, MeTOAOM HaHMeHbrnHX KBaAparos, r.e. nyreu 

MHHHMH3aW1H KBaApaTH4HOrO rpyHK~~IOHaRa rrpH 38.,1\aHHUX HHHelHUX OrpaHH-

4eHHHX. 3aAa4a sra raxxe neycrol4HBa (cu.ITpnnozeHHe I). Ha4aJibHHe 

3Ha4eHriJI H orpaHH4eH!IH 3aAaDTCH TIO!b30B8.Teneu, 38.T8M OC~eCTBJIHeTCJI 

MHHHllH3a~HSI C TIOMO~bli'J BHmeynOMJ1HYTOrO anrOpHT.Ila ( CM.ilpMHOI:eHHeli) • 

Peayn»raroM paooru nporpaMMU HBJiarorca yT04HeHnue 3Ha4eHHJI napauer

poB Ai, Ti, C , ux AHCnepcJur H xos~n~enru xoppeJIH~HI 11 3Ha4eHHJI 

CT8.THCTH4eCKHX HHAHKa!OpOB. 

ro 

.. 

.. 

.. 

YI. 3a,lla4H xann6posox. 

ilOA KanH0pOB04HHM cneKTpOM TIOHHM8.8TCH cneKTp C XOpOlliO H3y4eHHHMH 

JIHHHHMH H HX HHTeHCHBHOCTHMH (nanpHMep,cneKTp Ra-226). TaKoil cneKrp 

OHHMaerca B naqane cepHH nsMepeHHil no B03MO~HOCTM c 3arpy3KaMM raxoro 

J&:e TIOpH,liKa, 4TO H pa604H8 M3MepeHHHo l!o p83YJibTaTaM o6pa60TKH TaKOrO 

cneKTpa BH4MCJIHDTCH MeTO,l\OM HaHMeHblliHX KBaApaTOB CJie,l\yiDmMe 3aBHCH-

MOCTH: E = E(K) a aK
2 

+ BK + C 

f• (L. a1L1(E))
2 

r.. f(E) • dB2 + eE + f 

/21/ 

/22/ 

/23/ 

(E - sneprna, K- xanan, E- s~eKTHBHOCTD ,n;erexropa, L(E) -\PYHKUHH 

llareppa OT E, r - nOJIYlliHpHHa (B DV HJIM KaHanax) ).3aBHCl1MOCTb /22/ 

npHMeHHM8. He Bcer~a, IT03TOMY B cnoxnux cnyqaax npor-

paMMa MOE8T KaRHOpoBaTb TaKEe C nOMO~bD HHTepnORHUHM no 3aAaHHNM 

,ll;HCKpeTHHM 3aBllCHMOCTHMo 

YII. Konn4eCTBeHHHR aHanns. 

B pesyJibTaTe o6pa6orxn nonyqaerca CBOAHaa raOnnua pe3ynbraros: 

Ka!:,l\aH JillHllH xapaKTepH3yeTCR 3Heprnett,llHTeHCHBHOCTbiD,pa3pemeHH8M H 

HX OWH6KaMM. ilporpaMMa npOCMaTpHBaeT BBe,lleHHYID 6H0JIHOTeKy H30TOTIOB. 

PasnH4aDTCH 2 pexHMa paOoru nporpaMMH: 

I) ITpocMarpnsaercn Ka!:,llaa JIH!IHH ~Jia Kax,lloro H30Tona n c nen cpas

HHBaDTCH BCe HHHHH H3 T8.0RH~ pe3yJibTaTOBo ~JIH BC8X TeX RHHHtt H3 

Ta0HH~ pesyJibTaTOB, p8.CCTOHHHe OT KOTOpHX ,l\0 JIHHHH ll3 0H6JIHOT8KH 

He npeBOCXO,l\HT (B K3B ) yrpoeHHOn OlliH6KH HRH Hanepe,ll 3a,llaHHOR B8RM-

4HHH, BHQllCJIH8TCH KORH48CTBO HCCJie,llyeMoro H30TOITa B 06Jiy4eHHOM 06-

pasue no qopuyne: 
•• (2,4•I·T~·A·l04 )/(d•9•2•!"t•V•F•exp(-0.69J•Tox /T%) )!/24/ 

3A8Cb l - HHTeHCHBHOCTb JIHHHH, T~- nepHO~ nonypac!la,l\a HCCJie,n;yeMoro 

H3orona, A- aTOMHHn Bee ero, &- ce4eHHe peaxunH, e- pacnpocTpa-
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HeHHOeTL H30TOna, Twj. - BpeMS H3MepeHHS (nonpaBneHHOe Ha MepTBOe 

BpeMa), V -Bee o6pasua, ~- He~TpOHHH~ nOTOK, ~- KBaHTOBH! BHXO~, 

T0x- BpeMa oxn~eHua. ITporpaMMa raxze BHqHe~aer oraomeHHe HHTeH

eHBHOeTH, HOpMHpOBaHHO~ Ha B8C H BpeMH H3MepeHHH K KBaHTOBOMY BHXO

~Y,H BHBO~HT Bee 3TH BenHqHHH Ha AUITY. Ee~H HeexoxLKO XHHHI oxasaBa

Drea 6nH3KHMH x ~aHHol, ro /24/ BHqHe~aeTca ~a Beex. 

2) Tax KaK RHHHH B Ta6XHU9 pe3yXLTaTOB MOryT OKa3aTLea eHnLHO eMe

~eHnHUH no epaBH9HHID e HCTHHHHMH (Hanp. 3a eqeT HeTOqHOI KanH6pOBKH), 

TO npe~yeMOTpeH 2-ott pezHM pa6ora, a HMeHHO: 3HeprHH H HHteHeHBHOetH 

06padOTaHHOrO eneKTpa KOppeKTHpYDTea,HaHOeHTCH Ha nep¢0KapTH H BBO

~area B nauar»; ~anee npoBo~arca BaqHeneHHa no ¢opwyxe /24/, HO yxe 

He ~XH Beex XHHHtt, a ~XH HeTHHHHXo 

KaqeerBeHHH~ aaaxHs HsoroiTHoro cocraaa Mozer dar» npoBe~eH Ha oc

HoBe aHanH3a TadRHU pesynLTaTOB BHqHeneHHI no ¢opuyne /24/ ~H T9X 

HsoronoB, HanHqHe xoropHX B odpasue npe~nonaraerca. 

YKa3aHHHe BHme nporpaMMH HanHCaHH Ha CT~apTHOI BepeHH iOPTP!H'a

!Y H Herron»30BaHH npH oOpaOOTKe f-cnexrpoB Ha 3BM "MHHCK-32"~5/,/6/ 

B 3aKXDqeHHe aBTOpH BHpazaDT dnaro~apHoetL sa noXe3HHe COBeTH H 

odey~eHHH E.IT.IKAxoBy,o.~.MacxoBy,n.rr.~enaoxoBy. 

ITPHllOJ:EHHE I. 

~HKUHOHan /14/ ecr» qacrHHA enyqaA Ooxee od~ero ~YHKUHOHana'7' 8/ ..... 
P'(f) ·.1 g (x){1(x)-f(x)} 2dx,, /25/ 

r~e gCx)- BecoBaa ~YHKUHa, f(x) - H3llepeaaaa(e omH6xol) ~YHltJ.lHa, 

KOTOpyD MOZHO rrpe~CTaBHTL KaK, f(x) • f0(x) + S(x) /26/ 

( ·f0(x)- "HCTHHHaa" ~YHKUHa, S(x)- myM: f(x)- HCKOMB.a WHKUHa, 

Mo~eupyll~aa f 0(x) (rayeeHaa, Harrp; ~a 3KenoHeHT npe~exN HHrerpHpO

BaHHa B /25/ dy~r O,+oo ) •. 
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ITycr» ~(x)- ~YHXnHa, npe~craBna~aa coOol ~OplfY H~eanLHOI HHHHH 

B cnexTpe (B qacTHOCTH, rayccHaH). ITycr» ~anee pean»Haa XHHHa CBaaa

Ha C H~eanLHOI COOTHOmeHH8M: 

lf (x) = A 'f'C x? ) • /27/ 

CKYCX 8TOI SaBHCHMOCTH B TOM, qTo peaALHaa HHHHB nonyqaeTCa H3 H~e

aALHOI npeo6paSOBaHHHliH C~BHra, ymHpeHHR H IT0~00Ha. 

AHanorHqao, H8ll8p8HHJD ~YHK~D npe~CTaBHM B BH~e: 
n 

f(x) = fo(x) + S(x) • ~ Ai ~( xrNi) + S(x) 

r~e I 1 ,N1 ,r- HCTHHHH8 8HaqeHHH napaMeTpOB A1 ,N1 ,r. 

/28/ 

nxa HaXOZX8HHH liHHH:IIYMa /25/ COCTaBHH8TCH CHCT8Ma ypaBH9HHI: 
grad F = 0 .. 

HCTHHHHI liHHH:IIYll 6y~eT paBHHTLCH 
+oe> 

min P' = jl s2(x)g(x)dx 
-oo 

/29/ 

/30/ 

T.e.,xor~a napalleTpH Oy~yT paBHH HCTHHHHM 3HaqeHHall. O~HaKO pemeHHe 

CHCTeKY /29/ li0Z8T ~aT» H XOZHHI liHHHMJV ~JHK~OHaHa (HanpHYep,pe

meHHe, npH xoTopo:~~ F=O ),T.e. B o6•e:~~ cnyqae pemeaHe a~aqH 6y~er co

~epzaTL omH6xy. 

Pacc:~~oTpHK Tenep» Bonpoc oo omzOxe H cnoco6e ee .oueaKH, 

.qro-ocodeHHO Baxao B cnyqae, xor~a CHCTe:~~a /29/ ueycTolqHaa (a aro 

MOZ8T 0HTL, HanpHllep, B cnyqae nepeKpHBa~HXCH ITHKOB). ECXH CBCT8Ka 

/29/ JCTOiqHBa, TO, rpy6o rOBOpa, KaROl OmH0K8 BXO~HHX ~aHHHX Oy~eT 

COOTB8TCTBOBaTL Kanaa OmHOKa pemeHHa, H, TaKHM 06pa30ll, ~a ITOBHm8HHB 

TOqHOCTH pemeRHR ~OCT8TQqHQ ITOBHCHTL TOqHOCTL BXO~HHX ~HHHX. M&aa 

CHTJ~a B cnyqae aeycTolqHBOI ~aqH. 3~ecL, HaoOopor, KaHOI omzoxe 

BXO~HHX ~aHHHX 6J~8T COOTB8TCTBOBaTL OrpOKHaa OmH0Ka B pemeBHB B, 
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TaK~M odpa30K, TI0Bliill6H~e T04HOCTH BXO~HHX ~aHHHX He np~Be~eT K a~e

KB8THOMY TIOBHmeHHil T04HOCTI1 pemeHI1fl• 

Paccworp~w cnyqa2 uar.oR omKOK~. PaanozHw pemeHHe B PIIA TeRnopa 

B OKpeCTHOCT~ HCT~HHOfO 3Ha46HHII napa»eTpOB H B0SLM6M nHHe!HYJl qaCTb 
N 

f(x)~f (x) + ~ 6P· aflxl /31/ 
0 ~ ~ ~ 

i=l ~ 

a~eCb f(x)- pemel!ne C~CT6Mhl /29/, f 0 (x)- HCT~HHOe pemeHH6, A Pi- B03:WY-
()f 

rneHHfl napaMeTpOB, -rp
1
-qacTHhle npOH3BOJtHI:le HCTHHHOrD pemeHHfl riO napa-

:MeTpaM. 
ITO~CT8Bl1M /31/ B /25/ H BWTIHmeM CMCTeMy /29/ B HBHOM BHAe• ITpe)tBapH-

T6RbHO aaueTMM, 'tTO tPYHKUHfl g(x) Odli4HO TIOJiaraeTCfl paBHOit 

g(x) = ~) /32/ 

raK qro IIMeeM: 

0<. ~ ~ g(x) ~M <+ oo '• /33/ 

TaKaM oelpaaou, BHpa:s:enHe g(x)dx aa.ll,aer aneueHT MepH dy, 3KBHBaneHr

HOR Odhi4HOR Mepe Ra OCH (-00 9 +00), TaK qTO HHTerpaA /25/ UH KO~eM 

C411T8Tb ClepymHMCfl riO Mepe y • HMeeM: 
N -too -toO L A P

1
Jii. · H dy = Ss(x) Jt dy i,j=l,2, ••• ,2n+l,. /34/ 

h·l _...,. ~ j -oO j 

ITpoaRamlaHpye:M c~cTeMy /34/. 

Ee ~erep:wHHaHT eery, .~terep:wHRaHT rpaYYa H ecnK ~YHK~K ~ nKHeiHo 

~eaaBHCHKH, TO OR BCerAa OTnHqea OT HYAfl, ITpOH3BOAHHe MOXHO pa3-

6!1':tb Ra rp11 rpynnH: 

.ft.= ~cx11); 
~ 

df A I ~ =- -i to (!=[i)" 
" 1~i r Tx r ' 

n 

21 • -~ AlS~;!i2 cp: (::!l:) .· 
dr 1=1 r r 

/35/ 

B HameR paOoTe npOH3BOJtHHe OT rayCCOBCKOR ~yHKUHK AHHeltHO He3aBHCKKHo 
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1BTpHUa B /34/ HCTIOJib3yeTCII Taxze II !!pH MHHHMH3a~H ~YHK~OHana /25/, 

TI03TOyY paBeHCTBa /35/ rOBOpaT T8KXe H 0 TOY, qro, BOOC!rne rOBOpR, 

He OCIRaaTeJibHO ClpaTb B Kaqecrse 9' aHaAHTHqecKH 3aAaHHYil ~YHK~Ilj 

MOXHO 3aAaBaTb ~OpyY JIHHHH H B BHAe TaelnHUN; TipH 3TOM TipOH3BO)tHHe H 

TipO:wexyTOqHHe 3HaqeHHfl YoryT BH~CnfiTbCH C OOMO~hll HHTepnona~H.3TO 

uozer cymecrseHHO ycxopHTL IHK - nponeAYPY npH peanHaaUHH ee Ha 3BM. 

Kpoue Toro, raxa11 raelnHqHo 3aAaHHaR ~YHK~R uozer roqHee yqecry, no~
nHHHY~ crpyKrypy JIHHHH B rauwa-cneKrpe. 

TaKHM Oelpa30M 1 MOZHO BH~eTL, qTo ecnH C!1CTeMa /34/HeOAHOpO~Ha,TO 

BeKTOp 2rP BCer~a OTnl!qeg OT HYnR, T.e. pemeHHe BCerAa B03MJ~eHO, 

PaCCMOTpHM BOTipoc, KOrAa CHCTeMa /34/ Cly~eT O~HOpO~Hott. 

8~ecb B03MOSHH 2 cnyqa11: 

l) S(x);: 0 T, e. KOr~a OOL!eXa OTCYTCTByeT BOOC!rne. 

2)~S(x)~ dy = 0 
-co J .. oo 

J S(x) 41 dy 
-00 i 

~nR ni!Cioro j, ...... 
J x-N, = S(x)Cf'(r)dy = 0 

-0<1 

+CO +0() 

J s(x) -fi dy ~Js(x)f~Cx~N1 )dy = o 
-oO i ---.oa ,.oO n 

HJIII: 

/36/ 

/37/ 

J dt J \ I X-Ni s(x) "jf dy.. s(x) L A1 (x-N1)fxCr )dy=O. 
-oO -oo i=l /38/ 

tfi!Terpanli B /36-38/ J.!OZHO TpaKTOBaTb KaK CBepTKH cJ>YHKIUIH S(x)g(x)=S c 

lD (.?!), rD
1 

(~) u ~tb 1 (~). 0TC~Aa, B311B npeoelpa30BaHHfl cliypLe OT /36-
T r Tx r r rx r 

38/, nonyqHu: 
... _ ,. 
FS•Ff= 0 
,._ ,.. I 

FS•F lfx = 0 

/39/ 

/40/ 
is·iC~cp~ ( ~ ) ) = 0. /41/ 

3TO 03HaqaeT, qTo KHOXeCTBa, Ha KOTOpHX npeoelpaaOBaHHfl ~be OT YKa-
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saHHHX ~JHK~I OTHHqHH OT HJHR, He ~OHZHH nepece&aTbCH. Tax Kax ~B-

3HqecKHI CYYCI npeo6pa30BaHHH ~ypbe ~YHK~H ~ COCTOHT B TOK 1 qto ORO 

xapaKTepHSyeT BKHa.J; xa.,li;OI qaCTOTH B tp , TO OTCII,Jta C!e.-yT BHBO,Jt: 

CHCTeua /34/ 6y,ll;eT O,li;HOpO,li;HOI,ecHH mJKS(x) o6pasOBaH qaCTOTaKH, XO

TOpHe He BXO.JtHT B if>YHKilHH rp J rp~ ) X f~ · 
qaCTb KOUTIOHeHT BeKTOpa ~ KOZeT paBHHTbCH HJIII HHmb B Clyqae, 

ecmt S (x} t:Sy.JteT IHHeiHOI KOK6HHallH81 H8XOTOpHX ~f qTO KMOBepoaTHO, 

qaCTO CHCTeua /34/ HHTepnpeTHpJ8TCR B CTaTHCTHqeCKOK CKHCne 1 T,e, 

S(x) TIOHHKaeTCH KaK BH6opoqHaR TpaeKTOpHR HeKOTOporo cnyqaiHOrO 

rayccoBcxoro npo~ecca. Tor,na B03llJIIl8HJIR AP1 6J.JtJT cnyqalsu-

KH BenHqHHaMH C HYH8BHK cpe,J;HHK H ,JtHCnepCHHKH 1 o~eHKOI KOTOpHX CIJ

zaT tneweHTH ot:SpaTBOI KaTpH~ B /34/. 

HaxoHe~, watpH~ B /34/ xapaxTepHsyer cteneBb ycTolqBBOCTJI aaxa

qH, a HKeHBO: 8CHH MaTpH~ B /34/ lliOXO ot:SycnOBI8Ha 1 ~qa BeJCTOI

qHBa, ecnz osa o6ycnoBneHa xopomo, saxaqa ycTolqzsa. Orpaszqeszg /15/ 

MOrJT J!yqmHTb napaweTpH3a~ll S~qH H T8U CaKH¥ JK8HbmHTb OmHt:!XJI 

HCKOUHX napaueTpOB, EcnH 3TO caasx, uanaraexwe aa 

napa»eTpH, TO OHH ynyqmaiiT H8ll0Cp8.11;CTB8HHO 06JC!OBI8HHOCTb MaTpH~ 

B /34/. 

lanee oTueTBM cnex~ee BSSKoe o6cTORTenbcTBo: ecnB npz noxrosxe 

KH Be yraxanH qzcno IHHBI B cnexTpe, To ~opuanbBoe pemesBe ta.J;aqx no 

IBK 6yxer cr-ectBOBaTb z B ttou cnyqae; cBcTeua /34/ Oyxer ReBKpos

xessol, 8CHH TaKHe HHHHH R8 6J.li;JT HK8Tb COBlla,Jt~e ~8HTPH\ B ITOM 

CJyqae npH 11160Mn B8KT0p BOS~eHHI 6J.11;8T OTIHq8H OT RJI•; C pOCTOH 

n 06JCIOBI8HHOCTb UaTpH~ 6J.11;8T yXJ.J;aaTDCH H OmB0B:a B03p&CTaet,!BMO

rHqHa CHTJa~R H C 3XCllOR8BTaKH - qJICIOi XOMnOR8RT Bf(x) B8 Mo

zer 6HTD (AIR: H80.11;HOpO.li;HOI CHCT8UH /34/) Ba,Jt8SBO onpe.11;818BO MB

HHMB&aQR81 ~YHXIlHORaRa /25/. 
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0Mt6KH 1 KOTOpHe 3.11;eCb paCCMaTpHBaHHCb, HOCRT ot:S~eKTHBHHa XapaKTep -

OHH BH3BaHH CBOICTBaMH perHCTpHpYJimHX npH60pOB H HaHHqHeM noMeXH, 

llpH peanHsanHH pemeHHR sa,naqH Ha 3BM B03HHKaeT,KpOMe TOrO,~OTIOIHH

TeHbHaR OWH6Ka 3a cqeT He~OCTaTKOB BHqHCHHTeHbHHX npo~e,nyp,0co6eHHO 

BenHKa sta ~o6aBKa 6y,net ~~R HeycToMqHBHX s~aq,Ho ecnv. ~axe orpaHH

qHTbCR cnyqaew TeopeTHqecxol OmH6XH 1 TO MOZHO BH.J;eTb
1 

qTO He BC8rJ~;a 

J,ll;aeTCR OTIHCaHHHK BHme MeTO.li;OM H.J;eHTH~V.IlHPOBaTb HHHHH, B qacTHOCTH
1 

OKa3HBaeTCR HeB03MOEHHM pa3HHqeHHe HHHHK C 6HH3KHKH xapaKTepUCTH-

KaMH, a B cnyqae CHHbHOa HeyCTOiqHBOCTH H HHHHH C He oqeHb 6HHSKHMK 

xapaxTepHCTHKaMH. Ecnn npn aToM cnexTp o6pa6atusaeTca xna ~enea aKTH

sa~oHHoro aHaHH3a, TO 3.J;eCb MOZeT OKa3aTb nOMOmb HCCHe~OBaHHe nepHO

~OB nonypacna.J;a. EcnH eCTb Ha00plil HHTeHCI1BHOCTe!l JIHHllR, CHRTHX qepes 

paanHt!Ht.le llpOMSZJTKH BpeM8HH 1 TO nepHO~H nonypacna_~;a MOryT 6HTb BH

t!HCHeHH Taltll:e C nOilOmDil l{eTO,ll;a HB.l~M8HbUIHX KBa,D;paTOB, a l1MeHHO: HaiiTH 

BeHHqHHiil Ai u Ti TaKHe, t!TO 

+oO t_ 
F = j{f(t) - A1exp(- ~ )+S(t)} 

2
g(t)dt "" min,. /42/ 

0 i=l i 

3A8Cb f(t)- HHT6HCHBHOCTb HHHHI KaK ~YHK~R BpeMeHH, S(t)- OmH6Ka 

f(t) 1 g(t)- BeCOBaR ~JHX~R. 

Bee, qTo rOBOpHIOCb no nOBO~y MHHHKHSa~HH ~JHKnHOHana /25/, 6y,ll;eT 

cnpaBe,;nHBO n axecb. Ho Sa.ll;aqa aHanHsa axcnoaeaT cymectseaao 6onee 

ReyctolqHBa B CHHY XJ,Jtmel o6yCHOBJeRROCTH MaTpH~ B /34/, 

IT P H n 0 ~ E H H E II. 

BlilqHCHHTeHbRaR CXeMa M8TO.J;a COCTOHT B CHeAJDmeM: 

I) npe.J;nonaraetca, qto orpaanqeaHR /I5/ Sa.J;aDT xoctaToqao MaHYII o6-

nactb, B KOTOpol ~YHKnHII !(x,p) KOZHO cqataTb llpH6HHZeHHO HHHeiHoll, 

aenpepHBRo ~n!W>epeH~pyeuol no napawetpau p, H aaqanLaoe suaqeaHe p
0 

npHHa,;nezHT 3TOI odnaCTH; 
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2) CTpOUTC!l ClriCTeMa ypaBHeHHki OTHOCHT€JibHO !IplrlpaJIIeHHki rrapa.MeTpOB: 

AdP = B , /45/ 

r~e A - MaTpH~a fpaMMa (rrono~HTeJibHO orrpe~eneHHaH), AP - npHpaJIIeHHe 

ITapaMeTpOB, i - aHTHrp~HeHT ~YHK~IriOHaJia /I4/; 

3) aHaJIH3Hpye:rca odycnoBneHHOCTb MaTpHJ.tbl A, :r.e. BHq~r~cJIRJOTC!l ee 

HaHdOJiblllee H HaHMeHbmee COdCTBeHHhle 3HaqeHH!l --'max lrl ).min H OTH0-
/1 

IlleH~r~e A:rn cpaBHllBaerca c 3apauee 3~aHHHM ypoBHeM odycnoBneHHocrH 
~ 

K (o BHdope K cM.HH~e). Ecn» ~ doJibllle K, TO MaTpH~a A B /45/ 
min 

3aMeH!le:rca Ha A + E I 

A max + f 
~='--~,. K 
Amin + f 

,r~e ~ BhldHpaeTCR lrl3 YCJIOBHR: 

A - KA i 
f max an)o. 

• X- 1 ' T .e. /46/ 

4) pemaeTCR CHCTeMa /45/, H H~eHHHe !IpHpa.DieHHR p npoeKTHpyDTC!l 

Ha MHO~eCTBO B !IpOCTpaHCTBe qHCJIOBHX 3HaqeHH~ napaMeTpoB, O!Ipe~eJI!le

MOe HepaBeHCTBaMH /I5/; 

5) BLIC!HpaeTC!l OdpeSaDJllH~ MHOJCHTeJib ~ ( 0 <jJ ~ 1 ) TaK, q:roC!H 3Ha

qeHHe ~YHK~HOHaJia /I4/ He B03paCTaJIOo 

6) H3MeH!leTC!l 3HaqeHHe rrapaMeTpOB Pk+1 • Pk +}APk , 

r~e pk - c:rapoe, a Pk+1 - HOBoe 3HaqeHHe rrapaMe:rpoB ' • A~ - npo

eK~H !IpHpaJIIeHHR Ha K-ott HTep~HH ; 

7) npo~eCC !IOBtOp!leTCR ~·J TeX nap, !IOKa MaKClUlaJibHOe OTHOIIIeHHe KOM

!IOHeHT !IpH~eHH!l K KOpHRM KB~paTHHM H3 COOTBeTCTBYDJllHX ~HarOHaJib

HHX 3JieMeHTOB OC!paTHOki MaTpHJ.tbl A-1He CTaHeT MeHbme yKa3aHHOA TQqHOC

TM, HJIH !IOKa He C!y~eT HCqeprraHO 3~aHHOe MHOJCeCTBO HTepa~Hlo 

~OKaJCeM CXO~HMOCTb M9TO~a. OrpauHqHKC!l CJiytJaeM rJIOC!aJibHOl MHHHKH-

3a~H. CXO,D;HMOCTb C yqeTOM orpauHqeHHl /15/ AOKa3HBaetCR BHeceHHeM 

H3MeHeHHll B CXe)(J ~OKa3.aTeJibC%Ba aHaJIOrH'IHO TOJIY, KaK 3TO C,D;9JiaHO 

B /9/• 

Cxewa:rHqecKH npo~ecc 3arrHCLIBae:rcn KaK 
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ik+1 .. 8k - AAI , /48/ 

r~e A- MaTpH~a, l- r~HeHT ~HK~OHaJia /14/, ak- 3HaqeHHe na-

paMeTpOB. IIpo~ecc /48/ wono paccMa:rpHBaTD KaK odoC!meHHo-rpa~HeHTJI~n 

ue:ro~ c nonoxH:reJibHO onpeAeneuHo~ BecoBon Ma:rpH~en A • 
IlyCTb a•- TQqKa n-MepHOrO !IpOCTpaHCTBa 3HaqeHUll rrapaMeTpOB, ,1\a.D

Jlla!l MHHKYJM ~YHK~HOHaJia /14/. QqeBH~HO , J(a*)=O 

TEOPEMA • EcJIH: 

I) ak !IpHH~JieJCHT rrplrl JIOOOM K ,JJ;OCTa:roqHQ MaJIOl! OKpeCTHOCTH a" , 
B KOTOpO~ f(x,a) !IpHC!JIHJCeHHO JIHHellua ITO a 

2) ecJIH ua:rp1r1~a A nonosH:reJibHO onpe~eneHa 1r1 He 3aBHCHT o:r a , 

TO rrpH H~JieSa.D~eM BHC!Ope MHOJCHTeJiell~K npo~eCC /48/ CXO,l\HTC!lo 

~oxa3aTeJibCTBo. ¥rueeu: 

llak+1-a•IJ -11~-a·-NiC~)II .. II~-a:·-J\AClC~)-!Ca•))ll .. 
•lf~-i*-ft0C(yk)(~-a•)JI •lf(I-J\AC(yk))(ik-a•)jf • 

3,n;eCb Yk"'a• +t(~-a") 0 ~ t ~ 1 , C(yk) - MaTpH~a !Ip01r13BO,D;HHX 

r~HeHTa Q , H MLI BOC!IOJib30BaJIHCb TeopeMOll 0 Cpe,l\HeM; I-e,l\HHHqHa!l 

ua:rpH~. ~anee: 

II (I-f¥0)(~-a:·) II ~ II ~-i-ll • III-/VC II 
II I-!3JrAC II • 11fX 11- fJkf'Aik I • qk 

r.n:e f'ik - coOc:raeHHHe q~r~cna upoHaBe•eHHR uatpH~ A H C. 

OtJeBHAHO, qk Oy,n;e:r HaHKeHbmHK, ecJIH 

1 - flk f1 min '" -(1 - /Jk ('I max) 

HJIH eCJIH fJk a 2/(Mk+llk) , r,D;e llk"'afn "ik ' Mk.m~ /\k • 

B 3TOM cnyqae qk"'(Krmk)/(Kk+mk~1 • CHJIY nono:a:H:reJibHon onpeAeJieHHO -

CTH MaTpH~ A H C H KLI HMeew: 

11~+1-a"ll fqklla:k-a•JI qk<.1 

0TCD~a KeTO~OM HH,D;yK~H KOSHO !IOKa3aTb, qro 
k+l 

11~+1-a•ll H n qi) II a0 -a•11 qi < 1 . 
i•1 

I9 
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!,!aJIOH OKIJCCTHOCTH pell!CHHR ai.!CCT 'IHCJIO odyCJIOBJICHHOCTH V ( v< oo), 

:raK 'ITO CYIJlCCTBYRlT Jl u m TaKHe, q:ro o < 11 ~ mk , 1i • max( Kk) , 
k 

H TOr,JJ;a II ~+1-a•ll ~ ((K-m)/(K+m))k+lll ao-a"fl, /51/ 

H IIpOI.\CCC /48/ CXO,JJ;UTC!l, 

llPHME'iAHliE. ECJIH A = C , TO CXO,II;HMOCTb dy,n;eT ocodeHHO dilCTIJOH, 

ilJIOXa!! odyCJIOBJICHHOCTb H rrpHMeHCHHe peryJIRp113al.\Hl1 3illd0,ll;JIHRlT CXO,JJ;l1-

MOCTb1 no, KaK BH,JJ;mi 1 He OTMCHRRlT ee COBCeM, 

PaCCMOTplm 1 KaK BJIHR6T HCITOJlb30BaHHe peryJIRIJl13al.\HH Ha MaTIJHI.\Yt od

paTHYRl C, :r,e. Ha KOBapHaUHOHHYRl MaTIJHI.\Yo 

!Iycn C- Hcxo,n;Ha!l Ma:rpHua, a B - perynapH3HpOBaHHa!!, :r .e. B=C+ f I. 

PaccMoTpHM MaTIJHI.\Y D•(C-1- B-1) 11 B03bMeu ee KBaApaT n2 • Codc:rneH-

Hb!C 'lHCJia MaTplfl.\bl D2 paBHhl: 
l - L_ 2 £2 

~ 1=C Ai Ai+f) • >.rC~+f)2 
r,JJ;e A i - COd CTB6HHLI6 'lHCJia MaTpHI.\bl C t n- pa3M6pHOCTb C • 

/52/ 

,llaJiee MOl!CHO 3aMeTHTb 1 'ITO CJI6,JJ; MaTpHI.\bl D2 eCTb He 'lTO HHOe 1 KaK 

cyuMa KBaApaTOB <JJI6M6HTOB MaTpHl.\H D : 

2 ~ ( -1 n-1)2 Spur D • ~ oij -•iJ • 
i,J•l 

O:rcRJ,JJ;a BllBO,II;HTC!l TaKaa oueHKa: 

f ~ 1 -1 n-11 ~ 
-iJ'l')t C:X +f)"max oiJ -ISiJ " 

max max i,J 

n E2 

L ~ic>-i+f)2 i·l 

-vii 
X~i~-r)~in+ f) /53/ 

M, HaKoHeu, paccMo:rpHM nonpoc o B!ldope K - ypoBHR ,n;orryc:rHMoll odyc

JIOBJieHHOCTH Ma.TpHl.\H C, 

.Uana CHCTeMa AX = 6 + r t r,n;e t - D6KTOIJ rrorpemaoc:ren. 

20 

Pa3JIOll:l!M S rro cod CTBeHHilM BeK:ropau 11a:rpHI.\li A: 

s = r di l!i • /54/ 

T - -1 ;r -1 ;r. -.. - ,B.t. - ~ 2.i-or,n;a x • A ts + A d .. x + f .. LJ:i ei + L Ai ei 

r,n;e i"' - HCTJ1HHoe pemeHHe, Ai- codc:rneH!llle 3Ha'l:CHI1R A, 'f 
peruHOCTb pemeHHH, ei - COdCTB6HH!le B6KT0phl MaTpl11\ll A. 

- nor-

HaHdOJiblliHH BKJia,n; B 

KOMITOH6HTOH ~ 
"min 

rrorpelliHOCTb pemeHHR dy,JJ;eT, O'l6BM,II;H0 1 ,n;aBaTbC!l 

• O:rcD,n;a HaHMeHJ:.mee codc:rneHHoe 3Ha<IeHHe )'i pe-

ryJIRp1131ipOBaHHOH MaTpHI.\bl ,II;OJ!li:HO db!Tb TaKHM 1 'lTOdbl HOpMa B6KTOpa rror-

pelliHOCTH B rrpanux qacTax, ,n;eJieHHaa Ha /-1 , duna 3HatJHTeJibHO Me!lbrue 

HOIJA!Il X : 
II C II 

f'illxll « 1 
• /55/ 

Orrpe,JJ;eJIHB HaHdOJibmee codc:rneHHoe 3Ha'leHwe ,JJ;JIR Ma:rpHlili A Amax: , 
MOlKHO B11'111CJIHTh l1 K. 
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