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3aruHTa COCTOHTC~ «2.6....» ~u;u 200~r. B "_:!_" Ha 3ace.n:aHHH 

)lHCCepTaUHOH110fO COBeTa )];.720. 01.04 B 06oe)lHHeHHOM HHCTI1TyTe ~.n:epHbiX 

HCCJie)lOBaHHH (Jia6opaTOpiD1 HH<tJOpMaUHOHHbiX TeXHOJIOrHH), r . ,lzy6Ha 

MocKOBCRoii o6rracTH. 

C .D:HCCepTaUHeH MO)!{HO 03HaKOMJi!ThC~ B Hay'iHOH 6u6JIHOTeKe 06be,lUIHeHHOfO 

Ji!HCTI1TyTa H,!l,epHb!X Ji!CCJie)J,OBaHf!M 

Asrope<tJepar pa3ocn an «J,j_» ktj~ 2006r. 

Y'ieHhiH ceKperapb JJ.Hcceprawmnn oro coseTa 

KaH)J,H)J,aT <tJH3HKQ-MaTeMaTWJeCKHX HayK 3.M. HBameHKo 

OE~ XAPAKTEPHCTHKA PAEOTbi 

AKTYaJibHOCTh TeMbi B .D:HccepraUHH pa3pa6oTaHhr 11 113JIO)KeHbr Me 

rrpe)lCTaBJieHH~ 11 06pa60TKH )J,aHHbiX, rrpe,!l,CTaBJieHHb!X B 'iHCJieHH<J 

aHaJII1TJi!'ieCKOM BH}laX, OCHOBaHHbie Ha annpOKCHMaUI111 Cl1fHaJia orpe2 

opToroHaJibHbiX p~JJ.OB c 11CnOJlb30BaHI1eM KnaccH'ieCKHX oproroHan 

MHOfO'iJieHOB 11 <tJyHKU11H HerrpepbiBHOfO 11 )J,Ji!CKpeTHOfO apryMeHTOB. 

TeH.D:eHUHI1 K pocry 06beMOB HH<tJOpMaUHOHHh!X MaCCHBOB 11 nOBbllll 

rpe6oBaHHH K TO'iHOCTH 11 nOJIHOTe MX o6pa60TKH 3a MHHHMaJihHOe I 

3aCTaBJIHIOT pa3pa60T'ii1KOB HOBbiX liH<tJOpMaUJi!OHHblX CI1CTeM HapaiUHBa1 

Bbl'iHCJTI1TeJTbHbie MOlllHOCTH. B CB~311 C 3THM, B HaCTOHID:ee spe~ OCT 

aKTyaJibHOH 3a)la'ia C03)J,aHIDI HOBblX MeTO)J,OB o6pa60TKI1 )J,aHHbiX, KOT• 

Hap~JJ.Y C o6ecne'ieHI1eM 3a)J.aHHOH TO'iHOCTI1 Ji! CKOpOCTH 06pa60TKI1, He rpe6t 

6bi 06H3aTeJTbHOfO yseJTWJeHID! MOIUHOCTI1 Bbl'ii1CJIHTeJibHb!X KOMITJieKCOB. 

MO)!{HO c<tJOPMYJIHpOBaTb cneeyiOIUI1e OCHOBHbie rpe6osamu 

aHaJIHTWJeCKOMY Ol111CaHHIO U11<tJpOBb!X liH<tJOpMaUHOHHb!X MaCCHBOB: o6ecne• 

3a)J,aHHOH TO'iHOCTJi! Ol111CaHID! B03MO)!{H0 6oJiee IIpOCTbiM aHaJII1Tii'H 

Bb!pa)!{eHI1eM; rrpOCTOTa peaJIH3aUI·l:H Ha U!i<tJpoBbiX 3BM; B03M0)!{ 

BblllOJIHeHIDI npoueJJ.yp B aBTOMaTWJeCKOM pe)!{HMe; a,!l,aOTHBHOCTb aJirOpl 

aHaJTHTM'ieCKOfO OnHCaHH~ K OC06eHHOCT~M Ka)!{)J,OfO CHI 

yHH<tJHUHpOBaHHOCTb CTpyKTypbl · Oni1CaHIDI He3aBHCHMO OT Op!ipOLI 

oco6eHHOCTeH CJi!fHaJTa; B03MO)!{HOCTb peaJTH3aUHH MeTO}J.a B yCJIOBHHX OTCyT 

anprropHOH 11H<tJOpMaUH11 0 Cl1rHaJTe. B OCHOBe HCl10Jib3yeMOf0 B pa6oTe M 

(OCAM) Jle)!{HT npHHU11n peanH3aUI-UI KOM6HHHpOBaHHOro 'iHCJI 

aHaJIHTH'ieCKOfO MeTO)J,a, n03BOJl~IOIUero llOBblCHTb onepaTHBHOCT 

JJ.OCTOBepHOCTb o6pa60TKH 11H<tJopMaUHOHHblX MaCCJ.fBOB, a TaK)!{e 11Cl10Jib3 

rrpeHMyiUeCTBa, KaK 'LJHCJIOBb!X paC'ieTOB, TaK H aHaJIHTH'ieCKHX npeo6pa30Ba 

BbiBO)J,OB. 

-Uenh pa60Tbi. 

I.J;eJI~MH HaCTO~IUeH }J.Ji!CCepTaUHOHHOH pa60Tbl ~BJI~IOTC~: 

1. Pa3pa6oTKa MeTOJJ.OB cneKTpaJibHoro rrpeJJ.cTaBJieHRH (pa3JIO)KeHJ· 

6a3HCy OpTOfOHaJihHh!X c<tJepll'ieCKHX <tJyHKUHH) pacnpe,!l,eJieHHH MarH 

11HJlYKUHH (MH) no noBepXHOCTH fOJIOBbl }J.JIH pemeHJi!H 3a)J,a'i KJiaCCH<tJHKa 

pacn03HaBaHH~ KapTHH pacnpe}J.eJieHHH MafHI1THOfO HH.D:YKUHI1 no llOBepX 

rOJIOBbl )J.Jijj JIOKaJTH3aUHH HCTO'iHHKOB 6HOMafHHTHOH aKTHBHOCTH fOJIO 

M03ra. 
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OElJl_Ajl XAP AKTEPI1CTHKA PAEOTbl 

AK'fYaJII.HOCTI. TeMbl B .n:MccepmunM pa3pa6omill,r n ll3nO:lKem.r MeTO.!J:bi 

rrpe.QCTaBneHH.ll ll o6pa60TKH ){aHlffiiX, npe.QCTaBJieHHbiX B lJ.MCJieHHOM H 

aHaJIHTII'IeCKOM Bll){aX, OCHOBaHlffiie Ha anrrpOKCMMaUHH CllfHaJia Olpe3KaMH 

opTOfOHaJII.HbiX p.ll.LJ:OB C HCTIOnb30BaHHeM KJiaCCII'IeCKHX . OpTOfOHaJibHhlX 

MHOfO'l.neHOB H cpyHKil,HH Henpepi.IBHOfO H ,L(liCKpeTHOfO apryMeHTOB. 

TeH){eHUllll K poczy o6beMOB liHcpopMaUIIOHlffiiX MilCCJIB(>B H UOBbiiiieHHIO 

1pe60BaHIIH K TO'l.HOCTH II UOnHOTe MX o6pa60TKII , 3a MIIHIIMaJII.HOe BpeMll 

3aCTaBnliiOT pa3pa60T'l.IIKOB HOBI.IX IIHcpOpMaiJ.IIOHIThiX CHCTeM HapalilHBaTb MX 

BbllJ.IICnHTennHble MOIIIHOCTH. B CB.ll3H C :nnM:, B HaCTO.lllilee· BpeM.ll OCTaeTC.ll 

aKzyaJII.HOH 3a){aqa . C03,L(aHH.ll HOBI.IX MeTO){OB o6pa60TKH ){aHlffiiX, KOTOpi.Ie, 

Hap.liJlY C o6ecrre'l.eHHeM 3a){aHHOH TOIJHOCTII H CKOpOCTH o6pa60TKH, He 1pe60BaJIII 

6bl 06.ll3aTenbHOfO yBenii'IeHH.ll MOlilHOCTII BhllJ.IICniiTenbHbiX KOMIIJieKCOB. 

MO:lKHO ccpOpMYnHpOBaTb cne.n:yiOlillle OCHOBlffiie 1pe6oBaHII.ll K 

aHaJIHTII'IeCKOMY OITHCaHHIO UHcppOBhiX IIHcpOpMaUHOHHbiX MaCCHBOB: o6ecrre'l.eHHe 

3a){aHHOH TOIJHOCTH OITIICaHII.ll B03MO:lKHO 6onee llpOCThiM aHaJIIITII'IeCKHM 

Bblpa:lKeHHeM; IIpOCTOTa peaJIII3aUUH Ha UHcppOBhiX 3BM; B03MO:lKHOCTh 

BblllOnHeHII.ll IIpOUe.n:yp B aBTOMaTJIIJeCKOM peiKUMe; a){aUTMBHOCTh anropHTMOB 

aHaJIIITII'IecKoro onncaHII.ll K OC06eHHOCT.liM Ka/K){OfO cnrHana; 

yHncpnuJWOBaHHOCTh ClpYKTYPhi OITJICaHII.ll He3aBHCllMO OT UpHpO){hi H 

OC06eHHOCTeii CHrHaJia; B03MOIKHOCTh peanH3aiillll MeTO.L(a B ycJIOBIDIX OTCYTCTBII.ll 

anp1IopHoii nHcpopMaUIIII o cnmane. B oc~ose IIcnonh3yeMoro B pa6ore MeTo.n:a 

(QCAM) ne/KUT rrpHHIIllll peann3aUUII ·. KOM61IHIIpOBaHHOfO lJ.IICneHHO-

aHaJIHTII'IeCKOfO MeTO,L(a, IT03BOJIHIOIIIefO TIOBhiCHTh onepaTHBHOCTh ll 

){OCTOBepHOCTh o6pa60TKII UHcpOpMall,HOHlffiiX 1\taCCHBOB, a TaK:lKe IICITOnb30BaTb 

npenMymecTna, KaK IJncnoBbiX pacqeroB, TaK II aHanHTII'IeCKHX npeo6pajoBaHIIii II 

BhiBO.!l:OB . 

-Uenb pa6oTbi. 

l(eJiliMM HaCTOHIIIell ){JICCepTail,llOHHOll,Jla60Tbi HBnHIOTCH: 

1. Pa3pa6oTKa MeTO.QOB cneK1paJihHOro npe){cTaBneHH.ll (pa3nmR:eH:nii· no 

6a3ucy opTOfOHaJII.lffiiX ccpepii'IeCKHx cpyHKUIIii) pacnpe,n:(meHJIH MarHHTHOH 

IIH.!I.YKUIIII (MI1) no_nonepxHocm ronoBbi )J)l.ll peiiieHII.ll 3a,n:aq KJiaccncpnKaunn u 

paCTI03Han'aHHH;KapTIIH pacnpe,n:ene~ Mar~~THOfO IIH.DYKUHH,·TIO IIOBepXHOCTII 

fOJIOBhi .ztiljt. · no'KaJIJI3iliiiiii HCTO~IHUKOB 6noMarHIITHOH .. aKTIIBHOCTII ronOBHOfO 

M03ra. ..-!' • >-: ~. 
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2. Pa3pa6oTKa MeTOJlOB cneK1paJThHOro . orrncaHIDI aeycTWiecKoro noiDI s 

O)lHOMepHbiX aeycn!tiecKHX CHCTeMax no 6aJncy Comma- nareppa npu pemeHirn 

3a)la~ pe30HaHCHO-UMne)laHCHOH )llla~OCTUKH H KOH1p0IDI )lllH aeyCTWieCKOfO 

KapoTIDKa cl<Ba>KHH n 1py6orrposonoB. 

3. Pa3pa6oTKa MeTOJlOB on;eHKU aeycTWieCKHX . , ()l}maM'Wiec~, 
CTaTWiecKHX) csoiicTB rpYflTOB B yCJioBHHX .rrposeneHHH IDMepeHHii.B 6mrnmeii 

BU6pan;HOHHOH 30He )liDI pemeHIDl 3a)la~ 3KOROfH'IeCKOf0 KOH1pOIDI H on;eHKH 

BH6p~aeycTWiecKoii o6CTaH~BKH B. roponc~x . ycnosUHX. P~pa6oTKa · np~n;eJlYp 
OIITUManhHOfO rrpe)lCTaBneHUH 3BYKOB0f0 nOIDI yceqeHHhiM OpTOfOHMhHbiM p.!IJlOM 

pa3noJKeHUH no 6a3ucy nonHHOMOB JlKo6II. 

MeTOllhi IIccnenosaHHH. · B Kaqecrn~ TeopeTWieCKoii ocHoim JliiCcepran;nu 

npUMeHHnHCh: o6o6meHHhlH cnel<TpMhHO-aHaniiTII'Iecimii Mcho)l (OCAM) )liDI 

rrpe)lCTaBJieHIDl H o6pa60TKII aHMHTWH!CKOH II UHcPPOBOH nH<!JOpMaiJ;HH, MeTOllhl 

pemeHUH HeKoppeKTHbiX 3a)la~ napaMeT{lWiecKoii II.ne!ITu<!Jii.Kan;uu, MeTO)lhi 
' . ' . ~ . 

CTaTHCTH'IeCKOfO OIJ;eHHBaHUH napaMelpOB )lHHaMWieCKHX CIICTeM, TeOpHH 

sepoHTHOCTeii H MaTeMaTWieCKaH cTamcT~Ka, . MeTO)lhi miHeiiHoii anre6phi, 

... Bhl'IIICJimJihHbie MeTOllbl, . p~)leJihi ~aTe~aTWieCKOro' .. H <!JyHKIJ;HOHMhHOfO 

aHanU3a. llpH HCClle)lOBaHHH . rrpe)lllOJKeHHhiX anropHTMOB , H)leHTII<lJUKan;HII 

Hcnonh3osancH naKeT rrpHKJia)lHhiX rrporpaMM; pa3pa6oraHID,Iii ainopoM. 

· Hayqlmo HOBH~HY pa6oThi onpene~T: · . · . 

1. . BnepBhie pa3pa6oTaH II rrpoTeCTHpOBaH MeTOJl cnel<TpaJThHoro 

rrpe)lCTaBJieHHH )laHHbiX MarHHTHOH 3Hn;e<!JanorpiuimH (M3f) .)lJIH pemeHUH 3a)la~ ' 

noKanman;HII . , UCTO'IHUKOB 6no~arHHTHOH. aKTHBHOCTH , pa3n~HOH rrpHpO)lhi 

(Bhl3BaHHaH, cnoHTaHHaH)B o6JiaCTHX KOphl foJIOBHOfO M03ra. 

2. . Bnep~ble noJI)"'leHhi H HCnOJihJOBaHhi pa3JIOJKe~ <!JyHKIJ;HH )laBJieHHH 

BOJIHbl B . CHCTeMe no 6a3~Cy COHIIHa- Tiareppa ~H pecielurn 3a)la.q· pe30HaHCHO -

UMne)laHCHOH . )lHarHOCTHKll H KOH1p0IDI O)lHOMepHbiX aKyCTwieCKHX CHCTeM B 

3a)la~ax aeyCTII'IeCKOfO KapOTaJKa CKBaJKHH H 1py6orrpOBO)lOB. 

3. BnepBhie rrpe)llloJKeHhi H peanmosaHhi rrpoueJlYphi . Bhi'IIICJieHUH 

. aeyCTWieCKHX (JlllllaMH'Ie~KHX, CTaTWieCKHX) CBOHCTB CHCTe~ "(rPYHTOB) B 

·ropo.ncKHX ycnoBUHX c KopOTKOii 6a3oii ceiicMWiecKHX Ha6JIIO)leHnii B ycnoBHHX 
. . . . . : - " ·, ' '~ - :. - -~ -_ 

OT~YT~BUH,. HeiiOJIHOThl. HJIH rrpOTHBOpe~BOC~H ~aCTH UMeiOIUHXCH 
'f1i . . ' 

. reonorWiecKoii HH<!JopMan;uu. 

C03)laHhi .::~<P<!JeKTHBHhie rrporpaMMHhie naKeThi n MOJlYJIH JliDI pemeHHH 

cne~mHX 3a.naq: KJia~cn<Puiau:uu narrepHos ~arHHTHOii HHJlYKD;Hn Ha 

nosepXHOCTH qepeirnoii K~po6KH IIpH pa3JIH'IHhi~ BH)lax aKTHBHOCTH B KOpe 
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fOJIOBHOfO M03ra,. 6n6JIHOTeKa rrp0rpa?\1M HeHHBa3IIBHOH ,o:narHOCTHKH H KOH1pOJIH 
.. - - .. .. . . ' .. · -· 

O)lHOMepHbiX aKy~WieCKHX .CllCTeM B 3a)la~ax aKyCTH'IeCKOfO KapOTaJKa CKBa:>KIIH H 

1py6orrpOBO)lOB, rrjJorpaMMHhiH KOMIIJieKC. onpe)leJieHUH . aeyCTWie~KHX CBOfiCTB 

rpyHTOB B ropO)lCKHX YCJIOBUHX H MeTO)l 3<lJ<lJ.eKTHBHOfO rrpe)lCTaBJieHUH 3BYKOBOfO 

nOIDI Ha6opOM yceqeHHbiX OpTOfOHMhHhiX MHOroqneHOB. 

llpaKTWiecKaH ueHH.OCTh Pa3pa6oTa~hie B .unccepTan;noHHoii pa6ore MeTOlihi 

cneK1panhHOro rrpe)lCTaBJieHUH HU<lJOpMan;HH H annpOKCIIMaUHH 

3KCnepHMeHTanhHhiX )laHHhiX <!JyHKUHHMH OpTOfOHMhHhiX 6aJHCOB HaiiiJIII 

npUMeHeHIIe .Jlllil pemeHUH . n;enoro pH.na Hayqao - nccnenosaTeJihCKHX Ji 
npnKJia)lHhiX 3a)la'l. Pa3pa6oraHHhie nporpaMMhi o6ecne'IHBaiOT npe,o:cTaBJieHne 

aHanmupyeMoro cnrHana . no onniMaJThHOMY 6aJucy Monn<PnuuposaHHhiX 

OpTOfOHanhHhiX nOJIHHO!dOB, o6ecne'IHBaH IIpii 3TOM Bhi6op a,o:eKBaTHhiX 6a3HCHhiX 

<!JyHKUIIH, BeCOBhiX <!JYHKU~H H MaCIIITa6HhiX K03<lJ<!Jnn;neHTOB. Mo)lyJIH, BXOJlHmiie 

B nporpaMMHhiH naKeT, HBJIHIOTCH TaKJKe COCTaBHhiMH qacTHMU rrporpaMM pemeHUH 

KOHKpeTHhiX npaKTH'IeCKIIX 3a)la'l, npe)lCTaBJieHHhiX B )l~HHOIT pa6oTe. 

llpe)lllOJKeHHhie anropHTMhi li IIX nporpaMMHaH peaniDaUUH n03BOJIHIOT nOBbiCHTh 

TO'IHOCTh MaTeMaTWieCKHX MO)leJieH, a TaKJKe COKpaTHTh CpOKH nO)lfOTOBKII 

opiirnHanhHhiX nporpaMM H 3a1paThi 1py.na pa3pa6orqnKOB CIICTeM nnarnocTHKII II 

KOH1pOm[ B 6HO~fe)lHUIIHe II 3KOJIOrHII. llOCJie)lHee B03MOJKHO 6naro,o:ap.H TOMy, 'ITO 

IIpii HaniiCaHIIH nporpaMMHOro npOJlYKTa IICnOJih30BaniiCh HOBeHIIIIIe )lOCTHJKeHIIll 

B o6naCTH 06'beKTHO-OpiieHTHpOBaHHOfO rrporpaMMHpOBaHHH. 

B nanhHeiimeM pa3pa6oTaHHhle cnel<TpanhHhie MeTO)lhi KnaccuqmKaUHH 
• ' ' -<i 

narrepHOB MarHUTHOH HH)lYKUHH Ha nosepXHOCTII fOROBhl npu pa3RH'IHhiX BU)laX 

6uoMarHIITHOH aKTUBHOCTII II pe3yJihTaThl aHanll3a CTOXaCTH'IeCKOH )lUHaMUKII 

cumana M3r nnaHnpyeTcH ncnonh3oBaTh . B KJIUHWiecKoii npaKTnKe. 

llpe)lllOJKeHHhie MeTO)lhi OIJ,eHKU aKyCTH'IeCKllx CBOHCTB rpyHTOB npUMeHHIOTCH 

npn CTpOHTeJihCTBe HOBhiX CTaHIJ;Hll MelpO . )lllH OUeHKll BJIII.HHUH )lBUJKeHIIH 

noe3)lOB Me1pononnTeHa Ha 3KOnorWieceyiO o6cTanoBKY B r. MocKBa .n HBJIHIOTCH 

'laCThiO cl>el(epanhHOfO. HOpMaTHBHOfO )lOKyMeHTa Cll 23-105-2004 «0UeHKa 

sH6pauun rrpn . npoeKTHposaHnH, C1p~nTenh~TBe i-t ::~Kcnnyarauiin o6-heicros 

Me1pOUOnnTeHa», rocC1pOIT, 2004. 

OcHOBHhie nonoJKeHHH, BhiHOCHMhie na 3amm: 

.1. Monenn,. anropnTMhi n rrporpaMMHOe o6ecne'leHne B 3a)laiJax 

cnez...ipanhnoll: KJiaccn<Plliaunii ~aHHhiX M3r u n~Kanmauiiii nCTO'IHHKOB 

HOpMMhHOIT II naTOJIOrH'IeCKOIT aKTIIBHOCTH. 
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2. MoJJ:eJIH OJJ:HOMepHhlX aicycTWieCKHX cucreM . c cocpeJJ:OTOlJeHm.IM 

JJ:e4JeKToM. · Pe3oHaHcHo..:..HMneJJ:aHcm.iii · M:eT<JJJ: ·. u' npo!])a~.miioe o6ecnetJeHHe 

JJ:HarHOCTHKH (JJ:e4JeKTocKonnu) B 3aJJ:a~aX: l<apoma'cKBaJKim ir 1py6onpoBo.zioB. 

3. MeroJJ: Ii nporpamrnoe' ci6ecnetJemie · pemeallir o6paTm.IX JaJiaq 

roMorpa4JHH rpyHToB a 3aJJ:a'lax 3i<onornqecKoro MmimopHHra. 

Anpo6aumr pa6on.r. Ocao.Bm.re pe3ym.mn.i·pa6on.r 6Lmll: :rq)eJJ:cTaBnem.r aa V 
Int~inational · congress · on mathematical. modelling, Dubiia, ··Moscow' region, 

S,eptember 30-0ctober 6, 2002, aa K(m4Jepeall,lrnX ·MareManPiecKHe MeTOJJ:hi 

pac~o3aaBaaHJI o6p~os MMP0-10, 11, 12, MocKBa, 2001, 2003, 2005rr., 7th 

International conference on pattern recognition and iffiage analysis: new information 

technologies; PRIA-7-2004, St.-Petersburg; 2004, Ha n.YruuacKHX mKonax

Kou4JepeaumiX MOJIOJJ:hiX yqem.IX: 5-ii,' 6ln, 7-ii; 9-ii, r. llymiiuo, 2001 - 2005 r., 

llHTepHeT~KoHI!JepeiDurn .. «lla4JopMauHOHHO-Bhi'IHCJIHreJihHbiC TeXHOJIOrHH B 

pemeHHn • 4JyHJJ:aMCHTaJihHbiX • HayqHbiX npo6neM u npnKnaJJ:HbiX 3aJJ:aq XHMHH, 

6~onoruu, · 4JapMa~eBTnrili,' MeJJ:nuum.l», IIDTH-2005, 2005, MocKBa, I 

MeJKeyuapo~uoii ·Kon4JepeHUHH MaTeMaTmecKM 6uononrn u 6noHH4JopMaTnKa, 

llyciuuo, 9-1·5 OKTH6px2006 r: 

lly6nuKamm. llope3ynhTa~ uccne.nosimuii asropoM ony6miKoBaHo 15 

pa6oT. CcLmKn npHBe.rieui.I B .riuccepTaurm. 

CrpyKTypa H 06'heM · .UHCCerJTaUHu. Pa60Ta COCTOitT U3 BBe.neHHJI, ITHTU rnaB, 

3aKJIIO'IeHmi, CnHCKa JIHTepazypi.I H npunomeHHJI. OcHOBHOe co.nepJKaHU~ HMeeT 

o6oeM 104 c1paHHu: CnucoK JIHTepazyphi BKmolJaeT 159 naHMeuosauuii. B 

npunokeii~Ii ~p~~cniBneua CripaBKa o BHe.upeHHn pe3ym.TaToB .nuccep'iauuoHHOii 
pa6orn. ·· . · . · ' 

CO):(EP)I{A.Hlffi PAEOThl 

Bo BBeneHuir JJ:aeTcH KpaTKOe onucaaiie mytiaeMhiX B niiccepTaUHII JanatJ, 

?.60CIIOBhiBaeTCH HX aKzyaJihHOCTh~ , lpOPMYJIIIpYCTCH uenh . H 3a,Ua'III .. pa6orn, 
' ' ' ' ' > ' • '.: • • • 

II3JIOJKCHbl MC:O,llhi HCCJie)l;OBaHHJI, nOKa3aHa HaylJHaJl HOBIDHa H npaKTII'lCCKaH 

3Ha'IHMoc'fb ITOJIY'ICH!IbiX pe3yJihTaTo's: 

llepBax rnaBa nocB~eua o63opy uCTopmecKUX acneKToB'n coBpeMeHHoro 

cocroxHHJI npo6neM cneKTPaJihHoro npenc-ra.BneHHJI HH4JopMaUHH u o63opy 

acneKToB 3aJJ:aq pemaeMhlx B npaKiwlecKoii 'I~CTII ·nuccepTauuu. 

Bropax. rJI~Ba no~Bmll.eua ~JIO~eHHJO OCHOB o6o6meimoro cneKTPaJThHO

aHaJIHTU'lCCKOrO MCTO.D.a (OCAM). · 
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B wen.eii rnaBe ocHoBnoe B~aune yJJ:enxercx 3aJJ:a'laM rillaccll4>.n~auuu n 

pacno3HaBaHHJI KBpTHH pacnpeJJ:eJieHHJI MarHHTHoro noJIH no noBepxuoCTH ronoBhi 

nauneHTa .li:JIH peme_HHJI Jana'I . noKam:oaUHH HCTO'IHHKOB · 6uoMarHHTHOH 

aKTHBHOCTH rOJIOBHOrO M03ra. 
MarHHTHoe none ua noBepxuoCTH cKanhna onuchiBaeTcH "npHMoii 3a.naqeii . 

M3r''. Cornacuo ucxoll!IbiX JJ:aHlffiiX nonoJKeHHJI, · opueHTaUHH, 3HalJeHHJI 
'• : + - • • ' 

MarnHTHOH HH.li:YKUHH TOKOBOrO HCTO'IHHKa CTpOHTCH KapTHHa MarHHTHOH 
uu.nyraiuu . ua Bceii .. noBepxuocTH 'IepenHoii Kopo6KH. . ,Ami no~~IDauiin 
HCTOlJHHKOB 6uoMarHHTHOH ai<J:HBHOCTH HC06XO)I.HMO pemaTh "o6paTH)'ID 3a)l;aqy 

M3r''. B . Ka'I~CTBe npn3HaKoBoro npoc1paacTBa, npH: pemeHUH 3a.naq 

KJiaccu4JHKaUHH THIIa MarHHTHOH aKTHBHOCTH B 3amiCH H pacn03H~aHHJI YlJ:aCTKOB 

C naTOJIOrHCH npeJJ:Jia~eTCH HCnOnh30BaTh Ha6op c4J~pH'lCCKHX . rap~OHHK 
MarHHTHOH nu.nyKUHH no noBepXHOCTH roJIOBhi, OCTaiOIIUieCH HHBapuaHTHbiMH npH 

COBepmeHHH onepauuii, CBH3aHHbiX C nOBOpOTaMH Ha c4Jepe. 'Bhr6op 

HH4JopMaTHBm.Ix npiDHaKOB ocymecTBnHeTcH l!a :nane o6Y1J:eHIUI anropHTMa n 

OCHOBaH Ha Ol(eHKC H3MeH'lHBOCTH npiDHaKOB, Ko34J4JHUHCHTOB <l>ypbe, B KJiacce 

IDy'IaCMhiX 06'heKTOB. ,lVIH COKpameHHJI 06'heMa, o6y~affimeii Bhi60pKH 

npellJiaraeTCH orpaHH'lHTh ee TOJThKO TaKHMH narrepHllMH, KOTOphle HC 

nonyqruoTCH .npyr H3 .npyra noBopoTOM. OcHOBHM cnoJKHOCTh B peann3auun 

.naHHOH npouenypbi CBH3aHa. C HenOJIHOTOH )l.aHrii,~X - .naTIIHKH iroKphiBaiOT He ~CIO 
nosepxuocTD c4Jephl, oxsaTl,mruomeii ronoB~. a npHMepuo 2/3 ee qacTH [3]>3io 

npHBO.li:HT K TOMy, lJTO BH3YaJihHO KapTHHa pacnpe.neJieHHJI noJIH MO:IKCT 

cymecTBenuo H3MeHHThCH npH:' nosopoTe·. · ,lVIH pemeHIDi . .naHHoii npo6neMh~ . . 

pa3pa6oTaaa npoue.nypa 3KCTPanoJIHUHH naum.rx. TaK KaK 3a.D.aqa coBMemeuHJI 

)l.BYX pacnpe,!I.CJICHHH CBO.li:HTCH K nOHCKY COOTBeTCTByiOmero nOBOpOTa c4Jephl, 

6hiJIH ucnoJih30Bam.r cBoiicTBa npeJicmsneHHJI rpynnhi S0(3) u ero Ma1pmiu,rx 

3JieMCHTOB, BhlpaJKaiOinHXCH qepe3 nOJIHHOMbi TieJKaH)I.pa H npHCOC)I.HHeHHbiC 

c4JepmecKUe 4JynKunn [4]. 

llpellJiaraeMM o6mM cxeMa pacno3HaBaHHJI 3annceii M3f: . 

1) 06Y1J:eHHe anropuTMa pacno3HaBaHHJI no npeue.neHTaM; 
npe)lBapureJihHaJl o6pa60TI(a )laH!IbiX (oneHKa ,!I.OCTOBepHOCTH nOKa3aHHH ~ 

H3MCpHTeJihHbiX KaHaJiaX); 
Bhi'IHCJieHne 3HalJeHHii crttuana B y3nOBhiX TOlJKax ua c4Jepe.(um:epnomiUIUI 

)laHHbiX); Bhi'IHCJICffilC K03q}qJRUHeHTOB pa3JIOJKCHHH a1
•; 
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MH 3JieMeHTOB !=16}"la.IO~eii:, BbiQOpKH COOTBeTCTB)'IOlllJIX KIDK.ll;OMy nmy 

. aKTrni-Ho~inBbi'IHCJUIIO~n: cpe.n;mre 3Ha1Jemm n .n;ncnepcHH npmHaKoB; 

WUI 'o6}"lai~H.~eii: . Bhl60pKH onpe.n;eiDnoTCH HaH6onee HH$OpM3TIIBHbie 
. ' ~. - ' . . 

llpH3HilKH, MaKCHMaill.HO pa3.11;eJUIIO.mHe 31IeMeHTl>I C pa3JIHliHbiMH THnaMH 

, aKTHBHOCTH •. 
2) Pe3YJU:TaTOM nepBoro 3Tana HBJIHeTcH peamnai.IIDI anropnTMa B peiKHMe 

. pacii03HaB3HHH. Ha OCHOBaHHH . HCIIOJlb30BaHIDI 3HalJeHHH Han6onee 

nmpopMarnBHbiX Ko3<t><I>IiiuiemoB pa3no:>KeHHH (npmHaKoB), npe.ll.DHBJIHeMoro K 
". ,, ' ' ' .. 

pacno3HaBaHmo pacnpe.n;eneHHH nonn:, u cpe.zumx 3Ha1JeHHii n .n;ncnepcnn 

.. ,nPH3HaKOB 3~eMeHTO~ 06}"laiOII(eH Bhl60pKU, COOTBeTCTB)'IO~IIX pa3HbiM THnaM 

, -~KTHBHocru~ .n;~maeTcn: 3aKni01Je~ne o rrplfi!a.!VleJKHOCTH 3anncn M3r K TOMY nnn 

''HH0t.fy ~liny aKTIID~OCTH. B CBSI3H c OTCYTCTBHeM .ziaHHbiX Ha JIHIIeBOH o6naCTH 

. 1JeperrHOH KOp~6KH 'IljJe.n;naraeTCH MeTO.ll;HKa 3KCrparrOIDIIIHH .ll;aHHbiX Ha JIUIIeByiO 

o6naCTb Me;onoM. MH~r03TanHOH npoue.n;ypbl arrnpOKCUMaiiHH * <l>YHKIIHH MH Ha 

.n;aHHOH o6naCTH. 

~anee. ITpHBOMTCH, pe3y!IbTaTbi H 3HaJIH3 pe3y!IbTaTOB pa60Tbi anropHTMOB 

pacno3HiBaHIDL I1pe_)Viarae:Mlllil cneKrpruThHbiH no.n;xo.n; KJiaccn$nKaunn .n;aHHbiX 

M3r npoTecTnpoBaH . Ha KJIHIIHliecKIIX 3anucn:x, co.n;epJKamux aHOMaJibH)'IO 

aKTHB~oi::T~, · CBIDIDIHYk> c 6one~HbiO IIapKnHcoHa. B KalJecTBe o6}"laromeii 

~bi60pK~. ~CIIOJib30BaJIHCh 3arrHCH M3f, B MOMeHTbl BpeMeHH KOTOpbiX, 

,rrp_ncyTcTBOBana .. naTonorHH; Blll6op 3arrnceii npon3BO.ll;HJICH Ha ocHoBe 

BmyaJn.uoro auann3a H c nciionb30BaHI!eM KOHTPOJibHbiX 3annceii MHOrpaMM 

(KpHsbiX '!jJeMopa, cHHMaeMI>Ix c KOHetiHOCTeii HCIIlliTyeMoro IIaiiHeHTa). TaKJKe 

$OpMuPO~aJiaCb Bbi60pKa 3anuceii, xapaKTepH3)'IOII(aHCH HOpMaJibHbiM THnOM 

'aKT~HOCTlf. ,!VIH HCKniOlJeHmi BJI:iuJ:Hirn H3MeHeHuii 3Ha1JeHHH MarHHTHOH 

~HllyKQ~~ Ha KapTHHy pacnpe.n;eJI~HHH ~ no IIOBepXHOCTH lJepenHOH KOp06KU 

_npOBO.ll;HJia~b HOpMaiTH3ai.IIDI 3arru~eif: ~acmTa6upoBaHHeM. ,lVrH HOpMaJIII30BaHHbiX 

.n;aHHbiX .n;anee ocymeCTBnn:nacb npoueeypa Meirrn<I>iiKaiiHn Bcex HMeromiiXcn: 

3anuceil: Ha npnHa.!VIeJKHocn IIX K KJiaccy 3anuceii c naTonorWiecKoil: 

aKTHBHOCTbiO. flpH 3TOM · HCIIO.rlb30BaJIHCb ' ·cneKrpaJibHbie npmHaKH 

npocrpaHCTBeHHoro pacnpe.n;eneHHH · M3r c Y'!eioM npe.!VIOJKeHHbiX. KpmepneB 

· nn<t>opr.faTHimoCTii:: KoHrponr.. pe3yJ1bmroB K.Jia~cn<t>nKaiiHn npomBo.n;HJicn: ua 

ocuon'e npHMoro COIIOCTaBJieHHH a6COJIIOTHbiX 3Ha1JeHHii <l>YHKIIHH MH c Ha6opoM 

3TanoiiHbrx pacripe,ll.eneHHii B · o6y1Jaromeil: Bbl6opl<e. · ¢~pMaJn.Ho Il})l!Ha.n;neJKHocn 

cnmana 3a.n;aHHOMY KJiaccy onpe.n;eJIHJiacr. HepaBeHcTa6M: 
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- B~,; I<Llst (1) 

J=O 

wrn Bcex i, r.n;e i - HOMep 3anucn Bf,,; o6yqaromeii: BI>I6opKe, Bi- oueHHBaeMoe 

pacnpe.n;enemie MH. 1n . . 

t." = max L: I B /,,k - B /,,/ 1 -
(2) 

k,/ j=O 

".n;naMerp" o6yqaromeil: Blll6opKU. 

,ll;anee ocymecTBJIHnacb npoue.n;ypa pa3!IOJKeHHH cnmana MH no 6a3ncy 

c$epnl!eCKIIX $yHKIIUii, pe3yJibTaTOM KOTOporo HBHJICH MaCCHB c$epwieCKIIX 

rapMOHHK. Cne.n;yroll(HM 3TanoM HBHJiacb Henocpe.n;CTBeHHo npoue.n;ypa 

cneKrpanbHOii: KJiaccn<t>nKaiiHH 3aii!fCeil: M3r Ha ocHoBe npeue.n;eHTHoii 

nn<t>opMallliH, co.n;epJKameil:cn: B o6y1Iaromeil: Bbl6opKe. B KalJeCTBe npaBHJI, 

KJiaccn$niiHpyromiiX 3anncn M3r, 6brnn ucnonr.3oBaHbi HeCKOJibKO BapnaHTOB. Ha 

pnc. 1 npe.n;craBneH pe3y!IbTaT KJiaccn$nKauun 3anuceii, KJiaccn<t>niiHpyromHM 

ycnOBHeM IIpHHa.n;JieJKHOCTH 3aiiHCeif: O.ll;HOH rpynne HBJIHJIOCb 'IHCJIO CJIYl!aeB 

coBna.n;eHHH rapMOHIIK B o6}"laromeil: u aHanmnpyeMoii Bbi6opKax B npe.n;enax 

HeKOTOpoif: 3a,ll;aHHOH norpemHOCTH. flpu 3TOM lJHCJIO COBIIa,ll;eHuii: .ll;OJIJKHO 

npeBblmaTb 3a.n;aHHyiO noporoByro BeJIHliHHy. 
2000 
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Puc. 1 3Ha1JeHHH MH B KaHanax IDMepeHHH. 

TaKan: JKe npoueeypa KJiaccn<t>nKallliH 3anuceil: 6bi!Ia npo.n;enaHa u .!VIH .n;pyriiX 

KpHTepueB Bb16opa HH$OpMaTHBHbiX IIpli3H3KOB. 

):{anee H3JI3raiOTCH pe3y!IbT3Thi · pemeHHH · o6paTHOH 3a,ll;a1JH, ·KaK .!VIH 

o6yqaromeil: Bbl6opKn, TaK u Hail:.n;eHHbiX cheKrpani.:ID,IM ·anropnTMOM 3a.rinceil: 

M3r, npu 3TOM noKaJIH3311liH ncTolJHIIKOB ocymeCTBnn:eTcn: no Meroey 
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MHHHMll3aUllll rpyHKI.J,HOHaJia HeBJI3Kif 3KCITepHMeHTaJI.&HOfO If Bbi'IIfCJieHHOfO 

pacnpeneneHIDI Mlf llpH Haii.zleHHLIX ITOJIO){{eHIDIX HCTOqHifKOB, HCITOJib30BaJiac.& 

nporpaMMa MRIAN(HMIIE PAH). 

· · Ha pHc. 2 npHBeneHa JIOKaJIM3aUMJI LIIfllOJILHLIX HCTOqHifKoB Haii.lleHHhlX 

.·3anMceii. Ha OCHOBaHllll npe,zumpMTeJibHOii CITeKTPaJILHOH KJiaCCHrpHKaUIIIf [5, 6]. 
):(IDI o6yqruomeii. Bb16opKH B 67 MOMeHTax npeMeHH 6omo Haii.lleHo 180 roqeK c 

XOpOIDO JIOKaJIIf3yiOmMMHCJI B O)J.HOH o6JiaCTH IfCTOqHifKaMH. 

... Ha pHC. 3'npHBe)l.eHa JIOKaJIIf3aUMJI O)l.HOfO If3 TOKOBblX )l.IfiTOJibHbiX HCTOqHifKOB 

3anMCeil: . M3f c napKHHCOHifqeCKOil: naronorneil: H c il:opMaJibHbiM TMnOM 

al(THBHOCTH, qHCJIO )l.IfllOJibHblX HCTOqHifKOB ITOJiaraJIOCb paBHblM .ll.BYM, Bbl60p 

3anMC!'!ll npOH3BO)J.HJICJI Ha OCHOBe BIDYaJibHOfO aHaJIIf3a 3anMceil:. 

!
"'""'" "'' 140 + 7.;. 

~ ( ~: ~ '·~ :,~, ·:·~+~: 4' 
te ~- ... ~ .,.f· *" t ++ ·!"+ .:i: t. .+r 

I
~ t- ... +t .... .,..... .f -+ -+ t +. . .+ . -~ .. •,., 
.Z) "1'. 4-.• .;.. ~ .;. ' .. + . .;. 

.... ' ., + "··~· ' • .... 

~
~ 
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:~~ •• + ~ 
. ,., 
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Pnc.2 

(j; Puc. 3 

Ha piic. 4 npe.n.CTaBJieH pe3yJibTaT JIOKaJIII3aUHJI O.D.Horo If3 TOKOBbiX .!J.HnOJibHbiX 

IICTOqHifKOB 3aiTHceil: M3f C napKHHCOHifqeCKOll naTOJIOrHeil: II C HOpMaJibHblM 

. 10/ 

-. ·,; 

-" 

"\" 

TnnoM aKnmHocTn, qncno nHnoJibHOix nCToqHHKon rronaraJioco panHOIM .D.BYM n 

BM6op 3annceii npoiDBo.zufficJI Ha ocnoBe npe.D.JiaraeMoro ~neKTPaJibHoro no.n.xona. 
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PIIC 4. JlOKaJIIf3aUHJI O)J.HOfO TOKOBOfO .D.HITOJIJI Ha OCHOBaHllll pe3yJioTaTOB 

CITeKTPaJibHOfO aHaJIIf3a )UIJI CIIfHaJia B HOpMe - X, naTOJIOfiiii - ){(, npii 3TOM 

nCToqmfi< naT<)norllll JIOKMH3yeTcJI B ToqKe (21, -33,59) • 

}J;aJiee llpHBO)J.HTCJI pe3yJioTaThi npMMeHeHHJI MeTO)J.OB IICCJie)l.OBaHHJI 

HeJIHHeiiHOIX )J.IIHaMnqecKHX cnoil:CTii cncTeM )UIJI KJiacciirpHKaUHH .n.aHHhlX M3f 

KaK y 3.!J.OpOBbiX JIIO)l.ell TaK If 60JibHbiX napKllHCOHif3MOM. IlpH 3TOM llpOHCXO)J.HJIO 

BIJlqHCJieHHe KOppeJIJIUIIOHHOll pa3MepHOCTII rpa30BOfO llpOCTpaHCTBa, 

o6pa30BaHHOfO K03rprpiiQHeHTaMH pa3JIO)KeHIDI <l>ypoe aHaJIIDHpyeMLIX 3anMCeil: 

M3f, KaK .D.JIJI cnyqaeB nopMaJibHoro nma aKTMBHOCTii, TaK II 3aniiceil: M3f c 

)l.liafHOCTHpyeMOH naTOJIOrHeii, npH 3TOM )l.JIJI BOCCTaHOBJieHIIJI aTTpaKTopa 

aHaJIH3HpyeMOll CHCTeMbl HCITOJib~OBaJICJI MeTO)l._ BpeMeHHOH 3a.n.ep)J(Kif KOOp)l.IfHaT. 

AHaJIID naHHLIX M3f. Ucxo,n;HOie naHHLie M3f npe.n.cTaBJIJIIOT co6oll: MaTpifUY 

K03rprpHUHeHTOB pa3JIO)KeHHJI ( crpepnqecKHX rapMOHHK) aHaJIH3HpyeMblX 

3annceii A . Mero.n. pemeHIDI rroCTanneHHoii 3anaqH cne.n.yiOmHii.: Boi6HpaeTcJI 

HaH60Jiee IIHrpOpMaTMBHbiH CTOJI6eu MaTpHUOI" A . If3 ycJIOBHJI MaKCifMH3aQHH 

)l.IICITepCllll llpH3HaKOB BO BpeMeHHOll o6JiaCTII, T.e. HaxO)l.IfTCJI 

m;D\(D[a,
1
.],D[a

21
. ], .•. ,D[aN

1
.]) •. 3aTeM nonyqemllilll. BeKTOp-CTOJI6eu pa36MBaeTCJI Ha 

je{!Jj • • • .. 

)J.Ba BeKTOp - CTOJI6Ua, COOTBeTCTByiOmHX pa3JinqHIJIM COCTOJIHHHM aKTMBHOCTII 

roJIOBHOro M03ra. )J;JIJI K~oro nonyqeHHOro CTon6ua paccqiiThmaeTCJI 
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pa:3MepHocTh cooTBeTcTByromero arrpmcropa. PeJyni>TaTI>I _ rrpoBe,n;eHHoro 

IICCJie,l(OmUII~ IIOKaJaJIII, 'ITO C HeKOTOpOH ,l(OJieH YCJIOBHOCTH CTa6IIJIII3aUIDI 

piDMepiiocrn arrpaKTopa cnmana c rraronorneii rrpoucxomrr paHI>IIIe. 3ro 

CBH,l(eTeJibCTByeT 0 6onee IIpOCTOH ,l(HHaMMKe M3r BO BpeMH BCIIbiiiiKll 

rrapKIIHCOHlllJ:eCKOH aicrllBHOCTH: KOppeJIHUHOHHaH pa3MepHOCTb arrpaKTOpa, BO 

Bpe:MH rrpn:czyrra 6,2, BO BpeMH HOpMaJibHO COCTOHHMH B llOJITOpa pa3a 60JihUie -

9,7. CooTBeTcTBeHHo pa3MepHoCTb $aJoaoro rrpoc1paHCTBa (oneHKa pa3MepHOCTH 

HCXO,l(HOH ,l(llHaMlllJ:eCKOH CliCTeMbi) n=9 H n=l5. 

qeTBepTaH maaa paccMalpHBaeT pe3oHaHcHo - HMrre,n;aHcHI>rii Mero.n 

,n;n:amocTHKH O,l(HOMepHI>rx aKYCTM'leCKHX cncTeM. B KalJ:eCTBe rrpMMepa 

rrpHMeHeHHH pe30HaHcHo-m.me.naHcHoro Mero,n;a K peUieHmo rrpmcrmeCKHX Ja,n;alJ: 

aKYCTIIKII rrpHBe,l(eM OTKJIHK O,l(HOMepHOH KOHelJ:HOH aKYCTM'leCKOH CHCTeMhl 

Il,MJIHH,n;plllJ:eCKOH lpy6I>I (3aiiOJIHeHHOH )l(H,l(KOCThiO CKBa)l(llHbi) Ha MMrryJII>CHOe 

aKyCTiilJ:eCKOe B03,l(eHCTBiie. [(eJibiO ,n;aHHOH pa60Tbi HBJIHeTCH HCCJie,l(OBaHHe 

H3MeHeHMH CIIeKlpaJibHbiX 'laCTOTHbiX XapaKTepHCTHK rrpe,n;CTaBJieHHOH CliCTeMbl 

IIpli H3MeHeHHH tPH3HlJ:eCKHX H reoMelplilJ:eCKHX CBOHCTB yqacrKa ,l(HCCHIIaiJ,HH 
'> 

aKyCTH'leCKOH BOJIHbi. 

• B, KalJ:eCTBe MaTeMaTH'feCKOH MO;ieJIH paccMalpHBaeMOH CllCTeMbl 6I>IJia 

rrpe,l(JIO)l(eHa MO,l(eJTh orpaHlllJ:eHHOH "y3KOH TPY6b1" c pe3oHaTopoM reni>MroJibiJ,a B 

30He JIOKaJibHOH aHOMaJIHH. Ha pn:cyHKe 5 rrpe,n;cTaBJieHa MaTeMaTmecK_aH Mo,n;enh 

paccMalpHBaeMOH CllCTeMbl COCTOHmeH H3 1py6bl H pe30HaTopa reni>MroJibiJ,a B 

·3oHe auo:Manim, ,l(JIHHOH In: nnoma,n;I>IO s. 
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Puc. 5 MexaHlllJ:eCKaH Mo,n;eni> HJyqaeMoil cn:CTeMI>I ( cKBa)l(HHa c .ne$eKTOM 

CTeHKH). 
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TaK KaK pa3Mepi>r rpy6M orpaHll'leHI>r, To B pe3yJII>TaTe rrpn:no)l(eHMH B_Heiiiuero 

HMrryJihCHOro B03,l(eHCTBMH Ha 1py6y 1) o6pa3YfOTCH CTOHlJ:He_ BOJIHbi 

Orrpe,n;eJieHHbiX ,l(HCKpeTHbiX lJ:aCTOT - C06CTBeHHI>Ie KOJie6aHMH CHCTeMbl, 

K03tP<lJHUHeHT 3aTyXaHMH KOTOpbiX orrpe,n;eJIHeTCH xapaKTepHCTHKaMH JIOKaJibHOH 

aHOMaJIHM H napaMelpaMM cncTeMI>I. B uaUieM cnyqae rronaraeM, 'ITO 1py6a 

3aKpbiTa C ,l(Byx CTOpOH )l(eCTKHMll KpbiiiiKaMH, 'ITO Orrpe,n;eJIHeT COOTBeTCTBYfOmHe 

rpaHHlJ:HI>Ie ycnoBMH •. 

~ rrpe,n;CTaBJieHMH CB060,l(HbiX KOJie6aHHH B CHCTeMe (rpy6e) HCllOJib3yeM 

cynepii03HUHIO ee C06CTBeHHbiX KOJie6aHIIH, B3HTbiX C TeMH IIJIII liHhiMH 

aMllJIMzy,l(aMII, rrpmeM B KalJ:eCTBe 6aJIICHbiX tPYHKUHH y,n;o6HO liCIIOJib30BaTh 

nonn:HOMhl CoHnHa- Jiareppa B Bll,l(y 3aryxa10mero xapaKTepa Kone6aHnii. . 

<l>yHKUMH P(t) ,l(aBJieHMH . BOJIHbl B 3aBIICHMOCTII OT BpeMeHH MO)l(eT 6I>ITb 
. . . -

pa3JIO)l(eHa no. c~cTeMe opToHopMnpoaaHHI>rx noJIIIHOMOB CoHHHa - :nareppa L~ (t) 

B COOTBeTCTBllli CO CJie.nyromHM Bbip<l)l(eHIIeM: 

N 

P(t) = L c.L~ ( mt) ' 
n=O 

r.ne c - Ko3¢¢nuneHThl pa3JIO)l(eHHH <PYHKUHM P(t). ,l(mro,n;uoMepuoii BOJIHhl, 
n , j~ 

,n;aBJieHne B rpy6e B JaBHCHMOCTII oT Koop,n;nHaTbi B,l(OJII> TPY6M u apeMeHM 

orrpe,n;eJIHeTCH peiiieHMHMH BOJIHOBOro ypaBHeHHH H ,l(JIH l;u CIIeKlpaJihHOH 

COCTaBJIHIOmeil ,l(aBJieHMH BOJIHbi B 1py6e: 

(3) 

~ Po% ' (4) 
c2kl+(-al-iml)2 

Pacrrpe,n;eJieHne ,n;aaneHHii B o6epToHe HOMepa I HMeeT an:.n: 

-at-iaJt 
p 1(x,t) = A1e l l cos(k

1
x) · (5) 

KoJie6aHHH pe30HaTOpa HBJIHIOTCH liCTOlJ:HHKOM BTOpll'IHbiX BOJIH, KOTOphie, 

MHTep<lJepnpyH C llOJieM B Tpy6e, IIpllBO,l(HT K H3MeHeHHIO IIOCJie,l(Hero, 'ITO II 

1pe6yeTCll u,n;eHTHtPliil,IIpOBaTh. CrreKlpaJihHbie COCTaBJIHIOmue KOJie6aHHH B
1

: B 

pe3oHaTope: 

A1s 
Bt = ·· · 2 

. _m(-a1 -im) +P(-a1 -iaJ;)+k 

Pe:ioH:aiic:HaH qacroTa B cncTeMeorrpe,n;eJIHeicH ycnoaueM: 

iP±J4mk-P2 

ClJ 
2m 

(6) 
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,lJ.rumerme sonHI>I B TPY6e P(t,x) onpe.n.eJIHeTCH cyMMOH .D.aBnemiii 

, 'co6cTI!i:mHniX , Kone6aHnii 1py6LI H .D.aBneHHH BhiH}')K.D.eHHI>IX KOJ'!~6armii, 
· Bhi3Birnm.iX peaKIUieii pe3oHaTOpa. 

P(t,x) = l:Al sin(klz)e-a,t-iwt + l:Rle-a,-lwt (7) 
I I 

TaKHM o6pa30M, 3HaqeHHH K03$$HUHeHTOB pamo)J(eHHH c .D.aBneHHH B TP. y6e 
r / · • n 

P(t,z) no $yHKI!IDIM 6a3HCa IIOJIHHOMOB COHHHa - nareppa, onpe.n.emrroTCH 

CJie.n.yiOIUHM Bhipa)J(eHHeM: 

c.= f.P(t,x)L:(mt) (8) 

,lJ.IDl IIOBhiiiieHHH qynCTBHTenhHOCTH paccMaTJlHBaeMoro pe30HaHCHO -

HMIIe.D.aHCHOrO MeTO):(a Bhi):(eneHHH rapMOHHK, Ha KOTOphiX Ha6mo.n.aeTCH pe30HaHC, 

nPOH3BO.II.HTCH l(OIIOnHHTenhHaH OIITHMH3anHH nyTeM Bhi6opa MaCIIITa6Horo 

K03$$HnHeHTa m B Onpe.n.eneHHH IIOJIHHOMa L: (mt) 

IIpe.n.naraeMhiH crreKTJlanLHoii no.n.xo.n. K accne~oBaHIDO xapaKTepncTHK 

O.D.HOMepHI>IX aKYCTffieCKHX CliCTeM qncneHHO TeCTHpOBanCH Ha MO.D.eJIH 

aKYCTffieCKOrO KapOTa)J(a CKBa)J(IIHhi, 3anonHeHHOH )J(li.II.KOCThiO, npH Hanffiiiii 

.n.e$eKTa cTeHKH. Mo.nenllpyeMax cacTeMa xapaKTepmyercH cne.n.yromHMII 

4JmaqecKIIMH · rrapaMeTJlaMH. PaccMaTJlHBanach cKBa)J(HHa rny6IIHoii 50 M., 

rrapaMeTJ)hi .ne$eKTa (TPeiUHHI>I) 3a,naBanliCh rny6nHOHII rrorrepeqm,JMII pa3MepaMH 

. _(rrnoma.n.Lro ), onpe.n.emrromHMn rrapaMeTJlhi pe3oHaTopa renLMronLna. 

Ee3pa3MepHI>Iii K03$$nnneHT 3azyxaHHH B CliCTeMe npHHHMancx 0.02. 

Ha rrepBoM 3Tarre .II.IDl rrpHBe.n.eHHhiX aKYCTffieCKHX xapaKTepHCTHK cncTeMhi 

aHanHTffieCKII Orrpe.n.enHnOCh IIOBe.D.eHlle 3BYKOBOrO IIOIDI B CIICTeMe B OTCYTCTBHH 

pe30HaHCHOrO B3aHMO.D.eHCTBHH . IIa.D.aJOIUeH H pacceHHHOH Ha aHOManHIO BOTIHhi. 

3a~HCHMOCTh $yHKUHH P(t) orrnchmanach ee cneKrpanhHI>IM aHanHTffieCKHM 

rrpe.ACTaBnermeM B 'I])HrOHOMe'I])aqecKoM 6aJnce (7). MeTO.D.OM sapbHposaHHH 

rrapaMeyPOB pe3oHaTopa (.n.e$eKTa) orrpe,neJIHnach qynCTBHTem>HOCTh 

MO):(ennpyeMOH ~CTffieCKOll CIICTeMhi K BnHHHHIO TIOKanhHOll aHOManHH. 

Ha cne.nyromeM mare onpe,neJIHnoch crreKTpanLrroro npe.n.cras.neHHH Imne6aHHii 

ITO 6a3HCy IIOTIIIHOMOB CoHHHa - Jlareppa cornaCHO Bhlpa)J(eHHIO (8) 

(TPHfOHOMeTJlnqecKHii PM rrepeorrpe.n.enxncx B HOBOM 6aJnce). PaccMa'I])HBanllch u . 
cnyqan, KaK pe30HaHCHOrO pacCeHHHH, TaK H B.D.anH OT pe30HaHCa. fipH 3TOM TaK)J(e 

orrpe.n.eJIHnHch reoMe'I])nqecKne xapaKTepHCTIIKH pe3orrampa, co6cTBeHHaH qacToTa 

KOToporo 6LI cooTBeTcTBosana O.D.Hoii m co6CTBeHHhiX qaCToT TPY6hi. Ha pnc. 6 

14 

npe.n.CTaBneHI>I K03$$HUHeHThi pa3nO)J(eHHH 4JYHKUHH .n.as.nerme BOTIHI>I P(t) B 

sepxrreii To~e CKBa)J(HHhi: 1 - K03$$HUHeHThi pa3no)J(eHHH B cnyqae OTCYTCTBHH 

pe3oHarrca; 2 - B cnyqae prooHarrca. 
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Pnc. 6. Ko3$$«nlleHThi pa3JIO)J(eHHH 4JyrrKnnH .n.aBnerrne BOJIHhi P(t). 

,lJ.JIH IIOBhiilleHHH. lJYBCTBHTenhHOCTH npe.n.naraeMoro pe30HaHCHO 

HMIIe.D.aHCHOrO MeTO.D.a .D.HarHOCTIIKH K pe30HaHCHl>IM rapMOHHKaM anropHTM 

HaCTJ)aHBanCH IIO.D.60pOM OIITHManLHOrO 3HaqeHHH MaCmTa6Horo MHO)J(JITeJIH Ill B 

OIIpe.n.eJieHHH IIOTIHHOMa L. (mt). llpll Bhi6paHHhiX 3HaqeHHHX rrapaMeTJlOB CHCTeMhl 

OIITHManhHOe 3HalJeHHe MaCmTa6HOrO MHO)J(HTeJIH ffiopt = 2,05. 

B IIHTOii rnase paccMaTJlHBaiOTCH MeTO.II.hi oneHKH aKYcTaqecKHX rrapaMeTJlOB 

rpyma;. IIocTaHOBKa 3a.n.atJII CBH3aHa c 3aJJ:alJaMH KOHTJlOIDl sn6poaKycTaqecKoii 

o6CTaHOBKH B ropO.D.CKHX ycJIOBHHX. ll3JiaraJOTCH CJIO)J(HOCTII CBH3aHHI>Ie C 

onpe.n.eneHlleM .reo4JroaqeCKHX CBOHCTB rpyHTOB H KaK CJie.D.CTBHe ITOCTaHOBKa 

o6paTHOH 3aJJ:alJH • .D.nH peanhHhiX rpyHTOB He HBJIHeTCH 1pHBHanhHOll II . KaK 

cne.n.cTBHe Ha rrpaKTHKe HCIIOJih3yiOT MeTO,Qhl pacqeTa, HBnHIOIUHeCH B 

3HaqHTeJihHOll CTerreHH 3MIIHpnqecKHMH. 

B. cooTBeTCTBHH c . o6meii rroCTaHOBKOH 3a.n.aqn n . TJle6osaHIDIMII rrpone.nyphi 

pactJeTa BenaqHH sn6paUHH Ha rrosepxHOCTH rpyrrra 1pe6yercx orrpe.n.eneHHe 

CJie.n.yiOIUHX rrapaMeTJlOB: THIIa. CTJlaTH$HKaUHII - lJHCJIO CJIOeB H TOTIIllliHY 

Ka)J(AOro cnoH (.nanee rrpHHHMaeTcH o6mee qllcno cnoes l5.Nc 5. 3 c cymeCTBeHHO 
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OTJJlf'IaiOllJ,IIMHCH CBOHCTBaMH); llJJOTHOCTH rpyma p; CKOpOCTeH IIpO.D:OJILHhiX H 

:ll~~epe~~L:qc YnPYrHX BOJJH c1 u Cr H Ko31fliflnUHeHTa 3azyxaHIDI 13 B Ka)KJJ:oM cnoe. 

· Pe~eHHe o6pamoli 3a.naqu on;eHKH napaMerpoB rpyHTa npomBO.D:HTCH MeTo.noM 

no.n6opa HX KOHKpCTHhiX BeJJlf'IHH C no.n:CTaHOBKOH B pacq~HJIO CXeMy li 

cpaBHeHHeM p~CCliHTaHHhiX 3HaqeHHJi C Ha6opOM H3MepeHHhiX BeJJlf'IHH Ha pa3HhlX 

paCcTOHHHHX OT HCTOliHHKa BH6paUJIH. flpH 3TOM B KaqecTBe Haqam.uoro 

npH6JJIOKeHIDI 6epJTCK HIDKHHe 3HalleHIDI CKOpOCTH npOJJ:OJil>HhiX BOJIH H 

MliHHMam.HhiC BeJJlf'IHHhl K031fllfluu;ueHTa 3aTyXaHIDI .D:JUI COOTBeTCTBJIOID;ero 

rpyHTa. 3a.D:aiOTCK TaiOKe MaKCHMaJJLHhie 3HalleHIDI TeX iKe rrapaMerpOB .D:JlH 

COOTBeTCTBJIOIIJ,ero THIIa rpJHTa. C Jl!CTOM nOCTOKHCTBa K031flifluUHeHTa 

IJyacCOHa, CKOpOCTb nonepetiHhiX BOJIH B rpyHTe HaXO.D:HTCK no lflopMyJie 

[ 
l-2v ]"

2
• (9) c,=c1 --

2(l-v) 

EcJJH rrpH nepBOH nporOHKe rpe6yeMOrO COOTBeTCTBIDi C 3KCnepHMeHTOM 

.D:OCTlf'IL He y.naeTCK, HC06XOJJ:HMO BapLllpOBaTb 3Hal!eHIDI OIJ;eHHBaeMLIX 

. napaMerpoB. 

AHaJJH3 ne.neTCK Hal!HHaK c npoCTemrreli o.n:HocnoliHoli Mo.nenu, ecnu npu 3TOM 

rpe6yeMaK TO'IHOCTL IIOJJ:rOHI<H K .D:aHm.IM 3KCnepHMeHTa He JJ:OCTHraeTCK 

ocyrn,eCTBJIKeTCK nepexo.n K .D:Byx- u rpexcnolim.IM Mo.neJIKM. HaqanLHhiMH 

3Hal!CHHKMH .D:JlH CKOpOCTll npO.D:OJibHbiX BOJIH Bhl6upaeTCK BeJJlf'IHHa c=l00 M/C, a 

.D:JIK Ko31fllfluu;ueura 3azyxaHIDI 13=0,05. OnucaHm.IH no.nxo.n TeCTupoBancK · c 

HCnOJIL30BaHHeM 3KCnepHMeHTaJILHhiX .naHHhiX, nOJiyl!CHHhiX B TOHHeJILHOH 

aCCOUJiaiJ;llll POCCHH. 0HH BKJIIOllaJIH BeJJlf'IliHhi BH6paUHH Ha IIOBepXHOCTH 3eMJIH. 

BOJIHOBOe none B036JiKJJ:aJIOCL cepueJi CJJa6LIX CTaHJJ:apTli30BaHHhiX B3pbffiOB B 

maXTe · rny6HHoli 22 M. H3MepMHCb nepTHKam.m.Ie u ropmoHTaJibm.Ie 3HatieHIDI 

~u6poycKopeHIDI Ha paccTOHHIDIX l = 0, 10, 20, 30, 40 M oT maxnx. ConocranneHne 

paCl!CTHhiX (npll Hali.neHm.IX 3Hal!eHIDIX napaMerpOB) li 3KCDepHMeHTaJibHhiX 

.naum.rx (ypoBHeli L BepTHKaJibm.Ix npoeKUHii nu6poycKopeHIDI a) .D:JJH OKTanm.rx 

IIOJIOc )6, 31,5 H 63 ru; IIpliBe.neHhl Ha puc. 8. Pe3yJILTani"' pacl!eTOB 

.D:eMOHC'IpllpJIOT XOporuee COOTBeTCTBHe H3MepeHHKM Ha MaJibiX paCCTOKHHKX, IIpH 

3TOM TOl!HOCTb ynenlf'IHBaeTcH c pocToM tiacTOnr. 3To CBHJJ:eTenbcTByeT o6 

ODTHMam.HOCTH Bbi6opa BeCOBOH ifJYHKUHH Ailll OKTaBHOrO .nuana30Ha 63 fn; ll 

HeoqJ,.COJJ:HMOCTH ee KoppeKIJ;liH .D:JIK llaCT6T 16H 31 ,5 fn;. 
____ , .. ,.:: 

_-,! 

16 .. 

/ 

3a.n;aHHe rrpe.n;BapHTeJibHO · MO.D;eJIH 

CTParn!l>HKaiJ;HH · 

A a 
H9T 

~ HrepanmHhlfi, npo.,ecc ~hl6opa MO~eJm CTpaTu<jnmamm r 
BLI6op Hal!aJibHOro npu6niDKeHHK 

JJ:HHaMlf'ICCKHX napaMeTpOB 

rpyHTa 

I 
111Tep8TIIIBHbli-1 npOL\8CC lllTepaTIIIBHbiVI npOL\8CC 

onpeAeneHIIIH onpeAeneHIIIR CKOpOCTIII 

KOScjJCpiiiL\1118HT8 38TYX8HIIIR pacnpocTpaHeHIIIH 

J3= Pmin +i.!lJ3, i = 11 2, 3 npOAOilbHbiX BOJlH 

cj = cmindi 

I 
H9T 

,. 

ConocTasneHVIe pap4eTHbiX aHa4eHVIVI c 

3KcnepVIMeHTailbHbiMVI AaHHbiMVI 

I A a 

Pe3ynbTaT: 3Ha4eHIIIR AIIIH8MIII4ecKIIIX 
napaMeTpOB rpyHT8 AilR K8}K,[lOrO CJlOR 

Puc. 7 EnoK-cxeMa peanmau;uu anropuTMa onpe.neneHIDI JJ:HHaMlf'IeCKHX 

napaM:erpoB rpyHTa; 

···.: 
- "-~ 
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Puc. 8 CorrocnmneHHe pacqeTJibiX (rrpn Hafi,u,eHHI>IX 3Ha'leHIDIX napaMeTpoB) II 

3KcrrepHMeHTaJihHI>IX ,naHHI>Ix (yponueii L nepTHKaJihHI>IX rrpoeKI.UIH 

BII6poycKopeHIDI) .IJ.JIH OKTaBHI>IX ITOJIOC 16, 31,5 H 63 rrr. 

B OCHOBHOH 'laCTII npe,nnaraeTCH IIO,ll;XO,ll; K OIIHCaHHIO aKYCTJilleCKHX JJ;aHHI>IX H 

rrapaMel]JII'I_eCKOH H,ll.eHTH$IIKaQHH CHCTeM Ha OCHOBe OpTOrOHaJibHI>IX 

pa3JIO)I(eHHii:. MeTo.D. ncrroJib3YeT a.namnBuyiO uacTpoii:Ky arrnpoKcHMarrnn 

rrn!~Jponoro MaccHBa yceqeuHI>IM opTOrOHaJihHI>IM pH,noM. Bee rrocne.nyroii.Uie 

IIpOQe,ll.ypbl aHaniDa IIpOBO,!J;HTCH B IIpOCTpaHCTBe K03lPlPHIIHeHTOB pa3JIO)I(eHHH. 

IJpe.nnaraeMI.Iii: MeTO,n 6nm ucrroJib30BaH .D.JIH pemeHHH o6paruoii: 3a,ll.a'IH B 

cnyi1ae nonuono.na B rpyHTe. IIocne.nunii: B03HHKaeT, uarrpHMep, B rrepno.n 

IIpOMep3aHIDI ITOBepXHOCTHOfO CJIOH rpyma HJIH IIpH ero OTTaHBaHHII, 'ITO Be,ll;eT K 

BO,li.OHaCbiiiieHHOCTH Bepxuero CJIOH. lf rrepBOe, H BTOpoe IIpHBO,ll;HT K TOMy, 'ITO 

18/ 

CKOpOCTb pacnpoCTpaHeHIDI ynpymx BOJIH (rrpe)l(,ll;e BCefO IIpO,li.OJibHblX) B6JIH3H 

rronepxuocru Bhtme, qeM ua rny6nue. 

3ByKOBOe ,naBJieHHe p B MH~KOM rpyHTe (npH6JIH)I(eHHe )KH,li.KOH cpe,ll.bl) 

OIIHCbffiaeTCH ypaBHeHHeM 

d2p +IV2f_l __ _!_]p=0, 
dz 2 L c2 (z) c! 

(10) 

Ami annpOKCHMaQHH pemeHHH ypaBHeHIDI (4) HCIIOJib3yiOTCH 

MO.D.HlPHI!HPOBaHHI>Ie ITOJIHHOMhl JIK06H R:p (x) (2], orrpe,ll.eJieHHI>Ie Ha HHTepBane 

(0, +oo). 3ToT 6a3HC II03BOJIHeT rronyqHTh xopomyro anrrpoKcHMarrmo JJ;JIH p(z) 

pH,nOM Jirmuoii N= 4 . 

OCHOBHhiE PE3YJihTAThl }U1CCEPTAI...U10HHOH PAEOThl 

1. Pe3yJihTaThi pa6oTbl ,neMOHCTJ>HpYIOT BhiCOKYIO 3!lJ$eKTHBHOCTh MeTo.na B 

pemeHHH 3a,naqn KJiaccii!IJHKaiiHH )laHHbiX MarHHTHOii: 3Hrre4Janorpa4Jnn H 

Bbi)leJieHHH yqaCTKOB 3aiiiiCH C aKTHBHOCTbiO M03ra, CB.Sl3aHHOH C naTOJIOrmecKHMH 

npoueccaMH npn · napKHHCOHII3Me. Mccne)losaua B03MO)KHOCTh KoppeKTHoii 

3KCTpanomirrHH )laHHI>IX ua o6nacTb c!~Jepni, oxnaThiBruomeii: ronony, ua KOTopoii 

6uoMarHHTHI>Ie )laHHI>Ie oTcyTCTByiOT (npHMepuo 113 o6meii: nnomallH). B cnyqaHx, 

HMeiOIIIHX. . KJIHHmeCKHe IIpOHBJieHHH B- BH)le TpeMopa, KOppeKTHOCTb 

npe,nnaraeMoro MeTO)la KJiaccn!IJHKarrHH IIOil'!Bep)l(JlaeTCH'He3aBHCHMhiM auann30M 

MHOrpaMM. 0CHOBHI>IM pe3y.rinTaTOM HaCTOHIIIeH . pa60Thl MO)I(HO Ha3BaTh 

pa3pa60TKY )lOCTaTO'IHO 3!lJ!IJeKTHBHOH H 6hiCTpOH rrpou.e.nypbi pa36HeHHH scero 

speMeuuoro pH!ia, rrpe)lCTaBJIHIOIIIero 3aiiHch M3r ua ):(Ba KJiacca. IIpn 3TOM 

MOMeHThi BpeMeHH, B KOTOpbiX npucyrcTBYeT aHOMaJibHaH KOMITOHeHTa 

aKTHBHOCTH,' CTaHOBHTCH HCXO,ll;HbiMH )laHHI>IMH B 3a)laqe JIOKaJIH3aQHH yqaCTKOB 

M03ra, CBH3aHHI>IX C paCCMaTpHBaeMOH naTOJIOrHeii:. ,!VIH )lOIIOJIHHTeJihHOfO 

KOHTpOJIH rronyqeHHI>IX pe3yJinTaTOB · KJiaccn!IJuKanm.J no cneKTpaJihHI>IM 

xapaiaepHCTHKaM M3r II pe3ynnTaTaM pemeuHH o6paruoii: 3a)l;aim noKruiiDarrxm 

HCTO'IHHKOB aKTHBHOCTII 6b1JI rrPOBe)l;eH pa3MepHOCTHbiH aHaJIH3 yqaCTKOB CHrHaJia 

c .nnaruocTnpye~Ioii: rraTonomeii: n · cnmaiioM B iiopMe. B pe3ynnTaTe MO)KHO 

c,neJiaTh BbiBOJl: 0 TOM, 'ITO rrepeiono'leH~e OT HOpMaJihHOH B aHOMaJihHYIO 

aKTHBHOCTh npmio.D.HT K ynpomeHHIO )lHHaMIIKH curua.ria. Pa3MepHOCTh ne)l(ameii: B · 

ocuo!3e· IDMemnsoCTH )l;UHaMINeCKOH cucTeMhi CHU)KaeTCH oj:meHTHpOBO'IHO c 15 

ilO 9, a pa3MepHOCTh (cJIO)KHOCTh) aTTpaKTopa cncTeMbi c 9,7 ilO 6,2. TaKiiM 
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o6pa36~~ pa3MepHOCTh yqacrKa cnrnana Moil<eT 6hiTh .uononmrieJihHhiM 

)l.HarHO~eCKHM npH3HaKOM . 

. ·:f"Pe3yJibraThi npOBe)l.eHHOro MO)l.eJiuPOBaiDrn nOKa3aJIH 34JclJeKTHBHOCTh 

npe)J.JlaraeMoro cneKrpaJihHO - HMne.uancnoro Mero.ua B 3a.uaqax )l.HarnocTHKH H 

KOirrpOIDI O)I.HOMepHbiX aKyCTIIlJeCKHX CHCTeM. MeTO)l. )l.eMOHCTpHpyeT BhiCOKYJO 

qyBCTBH.TeJihHOCTh K 3HalJeHIDIM napaMerpOB aHOMaJIHH (B OC06eHHOCTH B6JIH3lf 

3HalJeHHH napaMerpOB, COOTBeTCTBYIOIII.HX pe30HaHCHOMJ pacce1!HHIO Ha .ueclJeJ<Te.) 

HcnoJih30BaHne • pa3JIO)KeHnii no nonnHoMaM CoHHHa - . .!fareppa no3BOJI1!eT 

nOJIY.'lliTh. onTHMaJihHhie npe)l.CTaBJieHM HCXO)l.HhiX )l.aHHhiX, 'ITO CB113aHO C 

xapaKTepoM noBe)l.eHM cnrnana H B03MO)KHOCT1IMH a.uamaiiiiH MeTo.ua K o6nacTH 

cym.ecTBoBaHM cHrHana, a TaK)Ke K napaMerpaM 3aryxanng B CHCTeMe. K 

)l.OCTOHHC-plaM npe)I.JlaraeMOrO llO)I.XO)l.a MO)KHO OTHeCTH ero )l.OCTaTOlJHO BhiCOKyiO 

noMeXOYCTOlllJHBOCTh, 'ITO 06'h1!CH1IeTC1! onepaiiHeH HHTerpHpOBaHWI 

aHaJIH3HpyeMoro cn,rnana B npollecce ero pa3JIO)KeHM no BI.r6paHHoMy 6a3ncy. 

CHcTeMa .unarnocrnKn, ocHoBaHHM na roylJeHnH HH3KOlJaCTOTHhiX aKycrnqecKHX 

CBOHCTB CHCTeMhi, MO)KeT HCnOJih30BaThC1! B KalJeCTBe CaMOCT01!TeJihHOrO 

)l.liCTaHIIHOHHOrO HHCipyMeHTa KOHrpOIDI H B COBOKynHOCTH C aJlhTepHaTHBHhiMII 

MeTO)l.aMH KapOTa)Ka. 

.3 .. Pa3pa6oTaHhi npolle.nyphi aHaJIH3a 3KcnepHMeHTaJihHhiX BH6paiiHOHHhiX u 

aKyCTIJlleCKHX ,UaHHhiX, Ha OCHOBe KOTOphiX pa3pa60TaH MeTO,U OlleHKH napa~eTpOB 

rpyHTa B ropO)l.CKIIX YCJIOBH1IX, KOTOpi.Ie BllOCJie,UCTBHH MOryT HCnOJih30BaThC1! B 

np1IMhiX 3a,naqax aKyCTIIlJeCKOro 3KOJIO~eCKOrO KOHrpOJI1!. TipHMeHeHH.e 

npe)J.JlaraeMoii . npolle.nypi.I no3BOJI1!eT noJJ)'lJaTh y.uoBJieTBopmeni>Hhie OlleHKH 

3HaqeifHH napm.~erpOB rpyHTa )I.JI1! 60JihillliHCTBa peanbHhiX CIIT)'aiiHH C M1IrKHMH 

HJIH cpe,n:He )KeCTKHMII rpyHTaMH, CBOHCTBa KOTOphiX MeH1IIOTC1! ,UOCTaToqno 

MeM~iiHO · B ropH30HTaJihHOM nanpaBnennH. Hannqne anpHopnoii reonornqecKoii 

HnclJopMaiiHn none3HO .una nonyqenng 6onee na,ne)KHhiX pe3yn~>TaTOB, no He 

liBJI1!eTC1! . o6a3aTeJII.HhiM. 3HaHHe pacnpe.neneHM BeJIIIlJHH Bn6paiiHH na 

noBepXHOCTII rpyHTa ll03BOJilleT nOJIYlJHTh XOpOIIIyiO annpOKCIIMaiiiOO BII6paiiHH B 

B~pXHifX . np!'fllOBepXHOCTHhiX CJI01IX. Tipn 3TOM MOryT fihiTh nO.II)'lJeHhi TaK:iKe 

pacnpe,nenei!H11 ynpyrnx If ,UHCCHnaTHBHhiX CBOHCTB. TiepeXO,U OT npe,UCTaBJieHH1! 

noBe,neHH1! aeycrnqecKoro noiDI na6opoM 3KcnoHeHT K pa,naM oproroHaJihHhiX 
- l':.. ' • : ' 

MHor:<?.qJieHoB n03BOJI1IeT cymecTBeHHO YJIY'IillHTh roqHoCTh annpoKcHMaiiHH · n 

COOTBeTGTBeHHO Ha,Ue)KHOCTh OlleHKH IICKOMhiX • ynpyrHX II ,UHCCHnaTHBHhl}( 

nap,a~~TP<:?!!, 

2o·;,. 
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