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1 . Bse.n;eHHe 

8 3KCrrepIIMeHTax ITO q>II3IIKe BbICOKIIX 3Heprmi .n:mr II,n:eHTliq>II

KanIIII TIIIIa 3ap.sr:>KeHHhIX 'lJaCTIIn rrrnpOKO IIpIIMeH.sIIOTC.sI MHOrOKa

HaJihHbie rroporoBhre ra30Bhle qepeHKOBCKIIe cqeT'lIIIKII (MIIrt.IC). 
HaII6orree pacrrpOCTpaHeHHbie arrropIITMbI aHaJIII3a, KaK rrpaBIIJIO, 

IICIIOJib3YIOT IIHq>OpManIIIO 06 IIMIIYJihCe qaCTIInhl, ee TpaeKTOpIIII 

II cpa6oTaBIIIIIx KaHarrax MIIrt.IC, 'lITO rro3Borr.sreT oneHIITh Bepo.srT

HOCTh rrpIIHa,n:Jie:>KHOCTII Ka:>K,n:oft 3aperIICTpIIpOBaHHoft 3ap.sr:>KeHHOll 

qacTIInhr K TOMY IIJIII IIHDMY TIIIIY. 

Ilpone.n:ypa Bhl.D:erreHII.sr qacTIIn HY:>KHOro TIIIIa IIMeeT cTaTII

CTII'lleCKIIii xapaKTep II o6bI'lIHO corrpOBO:>K,n:aeTC.sI IIOTepeft HeKOTO

poro KOJIII'lleCTBa co6hlTmr IIccrre.n:yeMoft KDHq>IIrypanIIII. IlpaBIIJih

Ha.sr oneHKa TaKIIX IIOTepb IIMeeT Ba:>KHOe 3Ha'lleHIIe rrpII aHaJIII3e 3KC

rrepIIMeHTaJibHbIX .n:aHHbIX. 8 ,n:aJibHeftmeM rro.n: 3q>q>eKTIIBHOCTbIO 

II,n:eHTIIq>IIKanIIII 6y,n:eT IIOHIIMaTbC.sI OTHOIIIeHIIe KOJIII'lleCTBa qacTIIn 

Bhl,n:err.sreMoro TIIIIa, y,n:OBJieTBOp.sIIO!nIIX KpIITepn.srM II,n:eHTIIq>IIKa

nIIII, K lIX o6rneMy 'lIIICJIY ( 6e3 rrpIIBJie'lleHII.sI rrpone.n:ypbI II,n:eHTII

q>IIKanIIII) . 

B .D:aHHOft pa6oTe rrpe,n:JIO:>KeHa MeTO,n:IIKa II rrpoBe,n:eHhI pacqeTbI 

3q>q>eKTIIBHOCTII qepeHKOBCKOll II,n:eHTIIq>IIKanIIII 3ap.sr:>KeHHbIX a.n:po

HOB B 3KcrrepIIMeHTe 3KCl.IAPM [1), ocHOBaHHhle Ha aHaJIII3e pe

rrepHhIX CHrHaJIOB B crreKTpax 3q>q>eKTHBHbIX Mace. 

2 . CHcTeMa H.n;eHTHqJHKa.I(HH 3ap.10KeHHhIX -cia

CTH:U B 3KCrrep:tlMeHTe 3KcqAPM 



HaJihHbIX nopor0BbIX ra30BhIX qepeHK0BCKHX cqeTq:n:Ka MilfYC-14 

II MIIfYC-32 [2, 3). 14-KaHaJibHhlii MilfYC-14, 3anorrHeHHhrii 

q:>peoHoM-12, :n: 32-KaHaJihHhrii MilfYC-32, 3anorrHeHHorii B03.UY

xoM, pa60Ta10m;:n:e np:n: aTMOCq:>epHOM .uaBJieHHH. 

PacqeTHhle nopor:n: perIIcTpau::n::n: pa3HblX qacT:n:u: .umr MilfYC-

14 II MilfYC-32 rrpe.n;cTaBJieHoI B Ta6rr:n:u:e. 

CqeTq:n:K fa3 Ilopor:n: per:n:cTpau::n::n:, f3B / c 

7r K p 
MilfYC-14 <PpeoH-12 3,1 10,8 20,5 

MilfYC-32 B03,n;yx 6,0 21,2 40,3 

B n.n:eaJibH0M crryqae TaKOli Ha6op cqeTqIIK0B n03B0mi:eT: 

• B HMnyJibCH0M HHTepBaJie 3, 1 :::; p :::; 10, 8 f3B 0T.n;eJI5ITb 7r± 

OT K±,p(p); 

• B lIMnyJibCH0M HHTepBarre 10, 8 :::; p :::; 21, 2 f3B noJIH0CTbIO 

pa3,n;err5ITh 1r±, K± II p(p); 

• B HMnyJibCH0M HHTepBaJie 21, 2 :::; p :::; 40, 3 f3B 0T)leJI5ITb 

1r±, K± OT p(p). 

Jirr51 onpe.uerremrn reoMeTpIIqecK:n:x xapaKTepIICTHK nepe.n;aToq

Horx <PYHKU:Hli np:n:MeH5IeMbIX n03HD:H0HHo-qyBCTBHTeJibHhIX .n;eTeK

T0p0B, pacn03HaBaHH5I TpeK0B, onpe.n;eJieHII5I reoMeTp:n:qecKHX napa

MeTp0B TpaeKTOp:n:ii,3ap5I.D:OB H HMnyJihC0B qacT:n:u: HCn0Jib30BaJIHCb 

rrporpaMMbl MH0roq:>JHKU:HOHaJihHoro K0MnrreKca BISON [4). Jirr51 

C03)laHII5I 6aHKa pe3yJibTaT0B MaTeMaT:n:qeCKOli o6pa60TKH 3KCne

pIIMeHTaJibHhIX .uaHHblX [5) HCn0Jib30BaJiaCb CIICTeMa PMCK-96 Ha 

6a3e JioKaJibHoro KJiacTepa K0MnhIOTepoB THna PENTIUM. 

M.n;eHTHq:>HKaD:H5I 3ap5I)KeHHblX qacTHU: ocym;eCTBJI5IJiaCb B npo

rpaMMe CTaTIICTIIqecKoro aHaJIII3a BISMXC [6). Jirr51 Ka)K,n;oii m 
qacT:n:u: paccMaTp:n:BaJIIICb TPH r:n:rroTe3hI o ee T:n:ne ( 1r±, K±, p / p). 
Ilpou:e,n;ypa pa3,n;eJieHII5I IIMeJia HTepau;HOHHblli xapaKTep H BKJIIOqa

Jia B ce65I crre.n:YIOm:n:e mar:n:: 
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• HHHU:HaJIH3aU:H5Ij 

- npHCB0eHHe qaCTHU:aM anp:n:opHhlX Bep05ITHOCTeii 6oITh 

1r±, K±, p/p c yqeT0M :n:x :n:MnyrrhC0B :n: 3apsr.n;oB; 

• HTepau::n:sr; 

- .llJI5I Ka)K,n;Oii qaCTHU:hI: 

* pacqeT 0)K:n:,n;aeMoro pacnpe,n;erreHIIsr qepeHK0BCKoro 

CBeTa .D:JI5I Ka)K.IJ;Oli r:n:noTe3hl 06 ee THne H onpe.n:erre

HHe cnHCKa KaHaJI0B, B K0T0phie M0r nonaCTh CBeT; 

* pacqeT 0)K:n:,n;aeMoro pacnpe.n:erreHIIsr qepeHK0BCKoro 

cBeTa OT accou::n:aTHBHhIX qacTIIU: np:n: Ha:n:6orree Bepo

SITHOii r:n:noTe3e 06 HX THne; 

* onpe,n;erreHIIe 0)KH)laeMoro q:n:crra q:>0T03JieKTpOHOB B Ka

)K.ll0M KaHarre MilfYC; 

* nepeonpe.uerreH:n:e BeposrTHOCTH Ka)K,n;oii II3 Tpex r:n:rro

Te3 c yqeT0M peaJibH0 cpa6oTaBm:n:x KaHaJIOB MilfYC; 

- npoBepKa ycJI0BIIli 0KQHqaHH5I BbJqlICJieHHlij 

• 3anHCb pe3yJihTaT0B. 

Ilpou:ecc 0CTaHaBJIIIBaeTC5I npH ,n;0CTH)KeHHH CTaU:H0HapHhIX Be

p05ITHOCTeii )lJI5I Ka)K,n;Oii rHn0Te3hI Ka)K.IJ;Oli qacTIIU:hI. Ilo,n;po6Hoe 

onHCaHHe npou:e.n:ypbl BbiqJ'[CJieHH5I np:n:Be.n;eH0 B npHJI0)KeHHII K pa-

6oTe [2]. OTMeTHM, qTo BeposrTHocn1 (W11", WK, Wp) ,n;rrsr .n;aHHoii 

qacTHU:bI 6h1Tb 1r±, K± HJIH p / p Ha3bIBaIOTcsr "qepeHKOBCKHMH Be

caMII" H H0pMHp0BaHbl CJie.llJIOID;lIM o6pa30M: Li=7r,K,p wi = 3. 

Onn:caHHM Bhlme rrpou:e.n:ypa onpe.n:erremrn qepeHKOBCKIIX BecoB 

Jie)KHT B
0

,0CH0Be pacqeTa 3q:>q:>eKTIIBHOCTH H.n;eHTHq:>HKan:mr 3apsr

)KeHHblX qacT:n:u: no MeTo.n;y MoHTe-Kaprro, rrpoBe.UeHHoro B pa6oTe 

[7]. Il pHMeHSieMblli npH 3T0M aJir0pHTM M0)KHQ YCJI0BH0 pa3,n;eJIIITb 

Ha .n;Be qacT:n:: onpe,n;erreHHe cpa6aTbIBaH:n:ii KaHarroB MilfYC OT 

creHepIIp0BaHHblX 3ap5I)KeHHhIX qacTIIU: lI pacqeT qepeHK0BCKHX Be

COB B rrporpaMMe aHarr:n:3a no BhlmeonHCaHHoii cxeMe . .IIrrsr Ka)K,n;oii 

qacTHU:bl C yqeT0M ee THna ( 0.D:H03HaqHo onpe,n;erreHHOrO B paMKax 
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MO,n:eIDipyromeft nporpaMMhI) pacctJIIThrnaeTC5I pacnpe,n:errem1e qe

peHKoacKoro caeTa II onpe,n:eJrnIOTC5I KaHarrhr MIIrl.JC, a KOTOphre 

norra,n:aIOT <pOTOHhI. 3aTeM pa3hITphrnaeTC5I '-IIICJlO <pOT03JleKTpOHOB, 

po,n:IIarrrnxcH a Ka)K,n:OM KaHarre MIIrl.JC. Cpa6aThIBaHIIe KaHarroa 

MIIrl.JC onpe,n:errHeTcH c ytJeToM 3<p<peKTIIBHOCTII <poTo3rreKTpOH

HhIX YMHO)KIITerreft, IlX noporoB perIICTpan:IIII II aep05ITHOCTII 3a

rrycKa OT <pOHOBhIX qaCTilD:, IlpeIIMymecTBO 3TOrO MeTo,n:a B TOM, 

'-ITO Ka)I{.ZJ:oe C06hITIIe paccMaTpIIBaeTC5I IIH.ZJ:IIBil,n:yarrhHO II Y'-lIIThI

BaIOTC5I ace <paKTOphl, BJlII5IIOIUIIe Ha 3<p<peKTIIBHOCTh qepeHKOBCKOH 

Il,n:eHTII<pHKan:mr. O.n:HaKo MeTO,n: CIIJihHO 3aBIICIIT OT npaBIIJlhHOCTII 

BhI6paHHOH MO,n:eJIII reHepan:Illl C06hITIIH, B qacTHOCTII OT KIIHeMaTII

'-leCKIIX xapaKTepIICTilK '-laCTilD: COIIp0B0)K.ZJ:eHII5I. 3TO 3aTpy,n:H5IeT 

ero npIIMeHeHIIe B crryqae pe,n:KIIX npon:eccoa, TaK KaK rro.n:6op rra

paMeTpoa Mo,n:emi: CTaHOBIITC5I HeTpIIBIIaJihHoft 3a,n:aqeft. HarrII'-lIIe 

BTOporo He3aBIICIIMOro MeTO,n:a on:eHKII 3<p<peKTIIBHOCTII II.ZJ:eHTII<pII

KaD:Illl II03B0Jl5IeT cy,n:IITh O BeJlII'-lIIHe CIICTeMaTII'-leCKIIX ourn60K. 

3 . 3cpcpeKTHBHOCTb ~,neHTHq>HKa:u;HH 

IlpII on:eHKe 3<p<peKTIIBHOCTII Il,n:eHTII<pIIKan:IIII ITO 3KcrrepIIMeH

TaJlhHhIM .ZJ:aHHhIM Heo6xo,n:IIM He3aBIICIIMhIH II Ha,n:e)KHhIH crroco6 

orrpe.n:erreHII5I TIIIIa '-laCTIIU:. O,n:IlH II3 B03M0)KHhIX aapIIaHTOB - KO

r,n:a II,n:eHTII<pIID:HpyeMhle 3ap5I)K8HHhle t:JaCTIID;hI 5IBJ15IIOTC5I rrpo,n:yK

TaMII pacrra,n:a xopomo BhI,n:8JI5IeMhIX B cneKTpe IIHBapIIaHTHhIX Mace 

CIIrHaJlOB OT .n:orrrO)KIIBymIIX qacTIIU: IIJIII pe30HaHCOB . 

Bhr6paHHbie .ZJ:Jl5I IICCJle,n:oBaHII5I COCT05IHII5I y,n:OBJl8TBOp5IIOT crre

.ZJ:YIOIUIIM Tpe6oBaHII5IM: 

• IIMeIOT ,n:OCTaTOt:JHO 60JlhIIIIIe ceqeHII5I pO)K.ZJ:eHII5I; 

• IlX co6cTB8HHhie illIIpIIHhI II03B0Jl5IIOT Bhr,n:eJieHIIe CIIrHaJlOB B 

cneKTpax IIHBapIIaHTHhIX Mace; 

• IIMeIOT BhICOKIIe nap:a;IIaJihHhie aep05ITHOCTII Tpe6yeMhIX pac

na,n:oa; 
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• paCII03HaIOTC5I 6e3 rrpIIBJl8'-l8HII5I npo:a;e,n:yphl qepeHKOBCKOH 

Il,n:8HTII<pilKaD;IIII; 

• IIMIIYJlhChI npO.ZJ:YKTOB pacrra.n:a rrepeKpbIBaIOT noporII perII-

CTpa:a;Illl MI1r9C. 

3TO II03B0Jl5I8T ,n:ocTaTOt:JHO TOt:JHO orrpe,n:eIDITh t:JIICJlO pacnaBillllXC5I 

'-laCTIIU: rrpII annpOKCIIMaD:IIII crreKTpa IIHBapIIaHTHhIX Mace rrpO.ZJ:YK

TOB pacrra,n:a. 

llrrH o:a;eHKII 3<p<peKTIIBHOCTII Il.ZJ:8HTII<pHKan:IIII qacTIID: pa3JIII'-l

Horo TIIIIa ( 7!'±, K± IIJIII p/ p) paccMaTpIIBaIDich crre,n:yromIIe pac

na,n:hl' y.n:oarreTBOp5IIOIUIIe Bhlmenepe'-IIICJieHHhIM Tpe 60BaHII5IM: 

• Ks - 11'+7!'- - ,n:rrH_ 7!'+ II 7!'-; 

• A0 - p7l'- - ,n:JI5I p II 7!'-; 

• A_O - p7l'+ - .ZJ:JI5I p II 7!'+; 

• <P - K+ K- - .ZJ:JI5I K+ II K-; 

• K*0 - K+7l'- - ,n:rrH K+ II 7!'-; 

• J(*O - K-7!'+ - ,n:mr K- II 7!'+. 

llrrH BhI,n:eJieHII5I pacrra,n:oa Ks, AO II A.0 ,n:ocTaTO'-IHO IICIIOJih30BaTh 

reoMeTpII'-leCKIIe KpIITepIIII ( Ha paCCT05IHIIe Me)I{.ZJ:y pa3HOIIMeHHO 3a

p5I)K8HHhIMII TpeKaMII II IIOJIO)KeHIIe IlX o6meft aepIIIIIHhI). I1 PII IIO

JIY'-leHIIII CIIrHaJIOB <P, K*0 II K*0 ,n:OIIOJIHIITeJihHO Tpe60BaJIOCh IIpII

cyTCTBIIe acco:a;IIa TIIBHhIX qacTIIU: (Ks .ZJ:JI5I ¢ II K*0, Ks IIJIII AO 
,n:JIH 

K*0 ) a co6hITIIII. llorrycKarroch TaK)Ke IICIIOJih30BaHIIe qepeHKOB

CKilX BeCOB (Ha ypOBHe W ~ 0, 4) .ZJ:JI5I BTOpoft pacrra,n:HOH '-laCTIIU:hI, 

3<p<p8KT~BHOCTh Il,n:eHTII<pIIKan:IIII KOTOpoft B ,n:aHHhIH MOMeHT He IIC

crre,n:yeM. 

B crryqae crra6hIX pacna,n:oa ( Ks, AO, A.0) II3-3a npeHe6pe)KIIMO 

Marroft co6cTBeHHoft mnpHHhl cIIrHarrhl onIIChIBaIDICh <pYHKD:Heft 

raycca, a <pOH - rrra,n:Koft qJYHKD:Heft (noIDIHOMOM BTOpoft CTeneHII). 

CIIrHarrhl OT pacrra.n:oa pe3oHaHCOB ( ¢,K*0IIK*0) annpoKcIIMilpOBa

JIIICh peJIHTIIBIICTCKIIM pacnpe,n:erreHIIeM BpeftTa-BIIrHepa, rrrnpIIHa 
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K0T0poro He 3aBHelIT OT lIMIIYJihea lI MO,umpuo::rrpyeTe5I T0JihK0 3a 

eqeT pa3pemeHH5I. <POH IIO,U pe30HaHeaMH - IIOJIBHOMOM TpeTheft 

eTerreHH, yMHO)KeHHhift Ha 3KerroHeHTy. On:eHKa rrapaMeTpoB oeyme

eTBJI5IJiaeb B rraKeTe PAW [8]. Ilp:rr 3TOM :rrerroJih30Ban:rreh orpaHH

qeHH5I Ha B03MO)KHhie lIHTepBaJihI lI3MeHeHH5I IIOJIO)KeHH5I e:rrrHaJia 

:rr ero IIIHpHHhI. Ilp:rr MHHHMH3aD:HH <pym<::O:HH rrpaB,uono,uo6:rr5I rrp:rr

MeH5Inaeh rrpo:o:e,uypa MIGRAD, a aHaJrn:3 om:rr6oK rrapaMeTpOB BhI

rroJIHeH rrpo:o:e,uypaMH HESSE :rr MINOS [8]. 1-faeno 3aper:rreTp:rrpo

BaHHhIX paerra,uoB lI ero eTaTHeT:rrqeeKM rrorpemH0eTh BhlqlieJI5I

JIHeh Ha oeH0Be rronyqeHHhIX rrapaMeTp0B eHrHaJI0B lI lIX onrn60K. 

O6biqHo ,uaHHOli qaeTH:O:e IlplI aHaJIH3e npHeBaHBaeTe5I TlIII i, 
eeJIH ee qepeHKOBeKHli Bee (Wi) He MeHbme HeK0T0poro 3HaqeHH5I 

~min. IlpH yBeJIHqeHHlI Wtin B03paeTaeT Bep05ITH0eTh T0rO, qTO 

OHa ,uefteTBHTeJihHO i-rO THila. O,uHaKO yeJIOBHe (Wi 2:: Wtin) M0)KeT 

HapymaThe5I: Kor,ua qaeT:rr:o:a nporreTaeT MHMO e:rreTeMhI MIIrYC, 

eeJIH lIMIIYJihe He,uOeTaToqeH ,UJI5I B03HHKH0BeHH5I eBeqeHH5I lIJilI eBeT 

OT pa3HhIX qaeTH:0: eo6hITH5I nona,uaeT B O,UHH lI TOT )Ke KaHaJI eqeT

tmKa, H, pa3yMeeTe5I, npH q>0HOBhlX epa6aThIBaHH5IX. 

3aBHelIMOeTh tmeJia per:rreTp:rrpyeMblX paena,uoB OT qepeHK0B

eKoro Beea 0,UHOli lI3 BTOplI~hlX qaeTuo: OTpa)KaeT 3<p<peKTlIBHOeTh 

:rr,ueHTH<pHKa:o:HH. Borree ToqHhift yqeT oeo6eHHoeTeft MIIrYC Tpe-

6yeT paeeM0TpeHH5I B lIMIIYJiheHhlX HHTepBaJiax, onpe,ueneHHhIX IIO

poraMH eBeqeHH5I qaeTUO:hI i-ro THrra B epe,ue MIIrYC: 

• p < 3, 1 r3B/e; 

• 3,l::;p<6,0r3B/e; 

• 6, 0::; p < 10, 8 r3B/e; 

• 10, 8 ::; p < 21, 2 r3B/e; 

• 21, 2 ::; p < 40, 3 r3B/e; 

• 40, 3 ::; p r3B/e. 

.IlIDI Ka)K,uoro HHTepBana noeTpoeHa r:rreTorpaMMa q:rrena 3ape

r:rreTp:rrpoBaHHhIX pacna,uoB B 3aBHelIM0eTH OT qepeHK0BeKoro Beea 
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BhI6paHHOli BTOplI~Oft qaeTH:O:hl. B 60JihllIHHeTBe enyqaeB pe3yJih

TaT e00TBeTeTByeT M0H0T0HH0 HeB03paeTaIOmeft cpyHK:O:lilI. Tor.ua 

o:o:eHKa 3<p<peKTlIBHOeTH H,UeHTlI<plIKa:O:HlI np:rr 3a,UaHH0M orpaH:rrqe

HlilI Ha qepeHKOBeKHli Bee nonyqaeTe5I KaK 0THOmeHHe q:rrerra BXO,UOB 

B Ka)K,UOM KaHane r:rreTorpaMMhl Ha q:rreno BX0,U0B B nepBOM KaHane 

( r ,ue :rr,ueHTlI<plIKa:O:H5I OTeyTeTByeT). 

B HeK0T0pbIX lIMIIYJibeHblX lIHTepBaJiax q>JIYKTya:o:HH q>OHa npII

B0,U5IT K HapymeHHIO M0HOTOHHOeTH :rreerre,uyeMoft 3aBIIeIIMOeTH, 

eHaqana :rr,ueT poeT q:rrerra 3aper:rreTpIIpoBaHHhIX paena,uoB, 3aTeM -

BhlX0,U Ha ITJiaTO lI ena,u. B TaKHX erryqMx B03M0)KH0 BhlqlICJilITh 

yepe,uHeHHOe 3HaqeHHe q:rrcrra qaeTUO: B 0KpeeTHOeTH ITJiaTO lI ero 

om:rr6Ky, a 3aTeM paenpoeTpaHHTh lIX Ha o6rraeTb MaJihIX 3HaqeHHli 

qepeHK0BeKHX BeeoB. Borree YHHBepeaJihHhlli MeTO,U yqeTa anpIIOp

HOli IIHq>OpMa:O:HlI 06 IIeerre.uyeMOli 3aBHelIM0eTH eoeTOIIT B erre.uy

IOID:eM: eo,uep)KHMOe B Ka)K,U0M KaHane rHeTorpaMMhI MO,UlI<pII:O:Hpy

eTe5I TaK, qTo6bI BhIITOJIH5IJIOeb yeJIOBHe M0H0T0HHOeTH, npII 3TOM 

MlIHlIMII3HpyeTe5I B3BerneHHM eyMMa KBa,upaT0B OTKJIOHeHIIli IIe

XO,UHhlX lI H0BhIX 3HaqeHHft. B MaTeMaT:rrqeeKoft KJiaeeII<plIKaD:lilI 

rrpo6neMa 0THOeHTe5I K 3a,uaqaM KBa,upaT:rrqeeKoro nporpaMMIIpo

BaHII5I e JllIHeftHhIMlI orpaH:rrqeHH5IMlI: 

Zi=?, i=l, ... ,n 
n (Yi - Zi) 2 

. L 2 -mm, 
i=l Cli 

Zi 2:: Zi+l, i = 1, ... , n - l, (1) 

r,ue Zi - HeK0M0e HOB0e 3HaqeH:rre, Yi, Cli - IIeX0,UH0e eo,uep)KlIMOe 

i-oro Ka:a:ana r:rreTorpaMMhI H ero om:rr6Ka, n - qIIerro IrnTepBaJIOB 

rpyrrrr:rrpoBKlI. 

IIoeTaBJieHHM 3a,uaqa pemaeTe5I q:rrerreHHO C IIOMOI:o:hIO no,unpo

rpaMMhI E04NCF naKeTa NAG [9]. Pe3yJihTaT 3aBIIeIIT HeJIHHeftHo 

OT lICXO,UHhIX ,uaHHhIX, Il03T0My OIIIH6KH noeqlITaHhI K0eBeHHhIM ny

TeM: eo,uep)KlIM0e Ka)K,UOro KaHana HeXO,UHOli rHeTorpaMMhl pa3bI

rphIBaJIOeb HeeK0JihKO pa3 eorrraeHo paenpe,uerreHHIO rayeea ( i-ft 
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KaHaJI co cpe,n:Im:M Yi H ,UHCIIepcneii O"i), C rrorrytieHHhIMH ,n:aHHhIMH 

Hax:0,UHJIC}I MHHHMYM c orpaHH'leHH}IMll ( 1). Ha 0CH0Be Ha6opa pe

meHHii Bhl'IHCJieHa ,UHCrrepCH}I B Ka:>K,U0M KaHaJie. 

Pe3yJihTaThI rroKa3aHhl Ha pnc.1, 2 H 3. KpHBhle rronytieHhI rrpn 

CIIJiaHH-mrTeprroJI}IIUill H CJiy)KaT Jlllillh ,UJl}I HJIJIIOCTpa.D:HH. l1HTep

BaJihl, ,UJl}I KOTOphIX paccMaTpHBaeMhlll CHrHaJI 0TCYTCTByeT' He 

rrpHBO,U}ITC}I Ha pncyaKax. Iln}I K+ H K- (pnc.1) rroKa3aHa ycpe.n:

HeHHM 3cpcpeKTHBHOCTh, KOTOPM rrorrytieHa Ha 0CH0Be pacrra,n:oB ¢, 
K*0 n K*0 , H ee rroJIHM omn6Ka. 

CncTeMaTH'leCKM omH6Ka, B03HHKaIOru;M H3-3a HHTerpHp0Ba

Hll}I no yrJI0BhIM pacrrpe.n:eneHH}IM H MH0)KeCTBeHH0CTH BT0pHtIHhIX 

tiaCTHII, }IBJI}leTC}I OCHOBHhlM <paKTOpOM, orpaHH'IHBaIOII(HM T0'l

HOCTh MeTo,n:a. l1crronh30BaHHe pa3HhIX HCTOtIHHKOB (Ks, A0 , A0 , 

K*0 n K*0 ) ,UJI}I 1r+ 1r 1r- rro3BOJI}leT orrpeneJIHTh TOtIHOCTh MeTo,n:a, 

IIpll 3T0M BeJIHtIHHa IIOJIHOH OmH6KH He rrpeBhimaeT 5%. 

lIAA ,n:eM0HCTpaIUIH B03MO)KHOCTeii HCIIOJih3yeMoii B 3Kcrrepn

MeHTe 3KG4APM cncTeMhI MITrLIC Ha pnc.4, 6 H 8 npHBe,n:eHhI 

0TH0meHH}I CHrHaJI/cpoH, KOTOpbie Bhl'IHCJieHhl Ha 0CH0Be pacna,n:OB 

A0 , A0 H Ks. O6naCTh cnrHaJia paccMaTpHBanach B npe.n:enax Tpex 

CTaH,n:apTHhIX OTKJIOHeHHH no pa3pemeim:IO OT n;eHTpaJihHOro 3Ha

tieHH}I. On:eHKa cpoHa B 3TOM mrTepBaJie rrorrytieHa npn HHTerpnpo

BaHHH cpoHOBOH cpyHKIUIH. Bn,n:Ho, 'ITO ,UJI}I Ka)K,n:oro cnrHaJia Heo6-

xo,n:HMO Bhl6HpaTb KOMnpOMHCCH0e 3HatieHHe qepeHK0BCKHX BeCOB 

BTOplltIHhIX qacTHD;, OIITHMH3HpYIQII(ee CO0THOmeHHe CHrHaJI / q:>0H 

IIpH MHHHMaJibHOH II0Tepe CHrHaJia. B KatieCTBe HJIJIIOCTpa111rH Ha 

pnc.5, 7 H 9 II0Ka3aHhI ncxo,n:Hhle cnrHaJihI OT pacna,n:oB AO, AO 1r 

Ks H HX BH,U nocne qepeHKOBCKOH H,UeHTH<pHKaIIHH O,UHOro H3 rrpo

.UYKTOB pacrra.n:a. B HeKOTOphIX crryq~, HanpHMep npn :rr,n:eHTH<pH

KaIIHH aHTllllpOTOH0B OT AO, B03MO)KHO cyru;ecTBeHHoe no,n:aBJieH:rre 

q:>OHa npH MllHHMaJibHOH noTepe CHrHaJia. 

4 . 3aKJIIOt:JeHlile 

B pa6oTe orrpeneneHa 3cpcpeKTHBH0CTh qepeHKOBCKoii :rr,n:eHTH<pH-
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KaIIHH 3apsr)KeHHhIX a.n:poHoB B 3Kcnep:rrMeHTe 3KCLIAPM Ha 6a3e 

H3ytieHH}I perrepHhIX CHrHaJI0B B cneKTpax 3<pcpeKTHBHhIX Mace. Cn

CTeMaTH'leCKM rrorpemHOCTh, B03HllKaIOru;M H3-3a ycpe,n:Hemrn no 

yrJI0BhIM pacrrpe,n:eJieHH}IM H MH0)KeCTBeHH0CTH BTOpHtIHhIX tiaCTHII, 

}IBJI}leTC}I 0CH0BHhlM cpaKTOpOM, orpaHH'IHBaIOII(HM TO'IH0CTb Me

T0,Ua. IloJIHM omn6Ka npn 3TOM H~ npeBhimaeT 5%. 

Onpe.n:eneHo TaK)Ke OTHomeH:rre cnrHaJI/cpoH, xapaKTep1r3y10ru;ee 

B03M0)KH0CTH CllCTeMhl Mrrrqc ycTaH0BKH 3KCLIAPM. IlpaBHJih

HOe :rrcnOJih30BaHHe orpaH:rrtieHHH Ha qepeHKOBCKHe Beca o6ecrre

'IHBaeT cyru;eCTBeHHoe rro.n:aBJieHHe q:>OHa IIpll BhI,UeJieHllll C06hlTHH 
Tpe6yeMhIX KOHq:>Hrypau:Hii. 

ABTOphI 6naro.n:apHhI yqacTHHKaM C0TPY.UHHtieCTBa 3KCY:APM 

3a rro.n:.n:ep)KKY ll IIJI0,U0TBOpHhie o6cy)K,n:eHll}I. 
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