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1. BBe.nemte. w 

EOJII,JilllliCTBO mmon, IlMel001IDCCH B crreKTpe, pacIIOJIOisC!ill o611'!HO 

.nocTaTOtJHO .na.neKO ,IIJ)yr OT ,IIJ)yra II .IIBJIRIOTCR Jrn6o ll80JU!pOBaHHIJMU, 

T.e. Tarunv1u, BID1ffillteM Ha KOTOpble coce.inrnx IIliIKOB M01.UIO np1me6petJJ,, 

Jlli()Q CJia6onepeeyHB8Kll1IIMUCR. Oru6ata11M KpllBaR ,Il,]IlI rpyrrrru TaJOOC IIll-. 

ROB llMeeT HBHO BUPaJlteHHyJO CTPYKTYPY, tJllCJIO MaJWHMYMOB 8TOi! KpIIBOit 

paBHO ttltCJiy . IlIIICOB, u Bee OHII 1/lOI'yT 6UTJ, Haitneuu npOCTOH rrpoue,zrypoit 

IlOIICita, OIIUCaHI!Oft B /1/. EcJrn '11ICJIO o6paayI(lllIIX rpyrrrry IIliIKOB HCBC

JIII!tO, TO ee IIO,IU'OHKa, mm IIPa.BIJJIO, He BCTpettaeT Tpy,nnocTof1. B npo

TUBIIOM c.,rytrae, rrpu pemeHIIH sa.nattu o paaJioaemm Truwro YtJacTKa Ra

KHM-JIII6o U8 HTep~omrnx MeTo.noB B08MOi.tHbl 8aTpy,nneHIDt, CBfI8alllille 

c Heo6xo,iurMOCTI,IO MIIOroeyaTHOrO oe5pameHHJI MaTp~ BUCOROro nop.H.IU{a. 

Ilo8TOMY rrpuxo,nUTCfl npe.m,RBJIIITI, ,xecTmre TpeclOBaHIIB R QCJ'I,CMy II8MIITII 

3H'1, ee 6ucTpo.netlcTB1no lI R .n.mnre Mannnmoro CJiona. B HacTO.flll{eii pa-

6oTe OIIIICaHa coa.naHHM Ha OCllOBe MeTo.na cTaTHCT!ItJOCROfr IlO,IU'OHKII /2/ 
npoue,nypa ,Il,1IlI IIO.IU'OHiut II80JIIrpoB8lll!HX u CJia6orrepeI<pUB8KllllDCCfl II!IKOB, 

KOTOPa.fl HBJIJieTCH COCTaBHOH ttaCTI,!O 8RCrrpecc-nporpaMM11 o6pa6oTRII 

cneRTpoB 3IIOC /3 ( ~a npoue,nypa, 6.n:aro.napR Ma.TeMaTJttICCRO!t npocTOTe 

HCIIOJII>8yeMoro B uefi MeTo.na, xapaRTepII8yeTCR BUCOROH CROPOCTI>Kl pa-

6om u 00060,nna oT nepetJ1ICJielll{UX Bblllle He.nocTaTROB rrpur,mHeHHR IITe

p~omrnx npoue,nyp. Ilo.npo6uo oe5c~aeTcR. sa.nanue nattaJII>I!l,IX 06.n:ac

Tefl It8MeHemtR rrapaMeTpOB, IIPHBe.neHa ItOHiq)OTHM peaJIU3altl{JI aJII'OPIIT

Ma IIO,IU'OHRU Ha Sl8UKe AJITOJI-60. 
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2. Sartrum:e Ha"!SJU,HHX napaMeTpoB u 06.JiacTefi me Bapn:armu. 

B Ra"!eCTBe ucxo~ ,It8lllWX ~ llO,IU'OHRH UCIIOJI:&SYJ)TCS: pesym,.. 

TaThl nepBWmo:!1 o6pa60Trot CIIeRTPa nepBOfi "IacTI,JJ IIpOI',l)aMMli SlIOC 

(SlIOC-I) /31, ROTOPal! aBTOMaTHSHpyeT IIOHCR .fIBHO BUpaJitemrux: IIHROB, 

pas6uerure cnempa Ha mrrepBaJIH u npu6.7rwxeHHoe rrepBOHa"!a.,rmoe onpe

.n:e.nerure IIOJIOJKemrli u aMIIJiliTy;It Haitztemwx: IIHROB u napaMeTpoB q>oHa. 

Ee.mt~ HeRoToporo HHTepBaJia IIOJiy"Iemme-TalWM o6pasoM pesy~I,TaTu 

JIBHO Hey;1toB1IeToop~TeJJ:I,HH, To,npoHSBO.n;HTCR, RaR-aTo oIIHcaHo BA/, 

,Il;OIIOJIHl!TeJil>Hllil aHaJIHS, l3 pe~yJII,TaTe ROTOpora 8Rcnep.weHTaJII,HHit 

crreRTP B .8TOM llHTepBaJie npeo6pasyeTCR B CII6RTp ·6es. q>oHa,H napaMe

TPhl IIHROB onpe.n:~ca 38HOBO. Homm npH6.mmerume SHa"!emm: IIOJIO

,iremm H aMIJJIHTy;It He UCRSJKeHH B1IHlmHeM CJiomoro q>oHa. _ B pasHHX Mee

Tax IIpOI',l)BMMH npon;e.n:ypa IIO,IU'OHRH pa6oTaeT c .pasHUM 'CJHCJIOM CB06o.n;- · 

HHX nap~eTPOB. : .mx6o TpH CBo6o~ nal)aMeTpa ~ I<alQtoro IIHRa 

(IIOJIOllteHHe, 8MII.1IliTy.n;a, llOJiylllllpHHa), Jm6o .D:B8. (IIOJIOJ!teHHe H 8MIJ.1IH

zy.n;a) • , B COOTBeTCTBHII C \;!TltM npe.n:yCMOTpeHa BOSMOl!tHOCT:& BUtraCJiemm 

B Heo6xo.n:m,mx c.,ryqamc_npH<17nuteHHoro SHa'!Jemm: IIOJiy!IIHpHHH IIHRa no 

HeCROJI:&RHM. TO'IJR8M Ha . era CKJIOHax-. 

.n.m B<!JpeRTH:BHOfi pa6oTH npoitemu IIO.IU'OHRH·BruKHoe·sHatzeHHe 

HMeeT. IIp8.BRJ!I,HOe Ollpe,IteJieHH~ ,Hatza.lIJ,Hl,lX 06.JiacTei!: BaPHa.UWI HCX~ 
. . 

!IapaMeTpoB: c o~o:!1 CTOPOHH, OHH;-He MO:cyT 6UT:&·CJ.tml!ItOM;ll!KpoRBMR, 

T • R. B · 8TOM CJIY'lae B6POJITHOCT:& y~emm: < X~ > -peSRO ;yMelII,IIl8.eTCR · 

H, CJie.n;oBaTeJI:&Ho, BO~pacTaeT Bpewr, _Heo.6xo.n;m1oe ~ TO'IJHOI!O HaXOllt-. 

.1temm: .napaMeTPoB;. c _,l{I)yro:!1>pTopoHH, OIIH He MOryT 6U'l'I, CJIHIIIKOM ys

run.m,. T.R. -B 8T0?4 CJiy,lae: SHa~eHHe, .I<alQtoro IIal)aMeTpa IIpH6.mma.eTCR · 

It l!CT~OMy era SHa"I_e~ O'!JeHI, MeJIKl1:Mll -ill?I'aMH, H .ltOCTmiteHHe Mmm

JqM.a ,<'X2
) SaTl)m,IeHo ruqI MOXeT ORaSaTI>CR H6B03MOJ!HHM, IIOTOMy tITO 

B npoi:tecce IIO,lU'OHRH IIPH I(8JQtOM yJIY'fil[emm. npm11rmmmm: IIpOHCXO.ItHT - ; 

4, 

! 
I 

.n;a.,ILHc:lhllee cy;:tmme 06.nacTeii Bapnawm 11 .n;a.n1,Heiimee yMeIIL!llemre cKo

pocTH IIpll6Jm.lKeHH.!I R llCTIIlilillM SHa"ICIDUlM napaMeTpOB. 06CTOJITeJII,CTBOM, 

IlOSBOJim!lllIDI[ OIITFJMaJII,HQ B!l6paTI, 06.JiacTH mpuawnt rrapaMeTpOB, RBJISI

eTCl'I BOSM0:1Kl!OCTL l1CIIOJII,30B8Hl1H iJ!.Y"mmln1, KOJllI'IeCTBeJIHO onpe.n:e.1rmoou-1x 

38.BIICl:IMOCTI, TO'IHOCTlI pesy~I>TaTOB 8ICCrrepIDdeHTa OT era CTaTIICTillGI. 

O'l'll q>ymtU!fll H COOTBeTCTBymtl!e l'pa@lltl1 rrpnBe.n;eHH B pa6oTe f,i /. B.l6ll

p8.!I UCXO,n;Jille 06.JiacTU BaPllauIDI Ha"IaJII,HHX napaMeTpOB. _nponopl(HOHaJII,

lillMH STUM OmH6KaM, He06XO,IUIMO y<mTima.TI,, 'ITO npe.n;BapUTeJII,IIO Hal1.n;CH

Hhle npu6.mo!temrne SHatzemm rrapaMeTpoB IIHOr,n;a CJIY',laliHO MOryT 61:,1TI, 

onpe.n;MCHhl ropas.n:o TOtzHce, '!CM STO 6Ima.eT o6wmo. B TaICUX CJIY',laRX 

< X2 ) 1 rrepe.n: no.n:romcofi II SHa'IeHUe < X2>o , KOTOpoe Ha.n;O ,Il;OCTI-I'II, 

B pesy~I>TaTe IIO,IU'OHKH, o.n;noro nopJJ,I(Ka. B 3TOM CJIY',lae Ha'IaJII,IIWI ,nlia

nasoH uSMeJieHIDI rrapaMeTpOB ueo6xo,IUrMo cysuTL. Ana.n:orwmo, 6uroJOT 

c.,ryqrur, I<or.n:a cJiyqaitHO Hait.iteHHHe rrepBOHat1run,HHe rrapaueTpH xyxe 061,1q-

HHX, Tor.n:a <X2 > 1 MOireT OTJmtzaTI>CH OT ('X2 > 0 H_?.. HecROJILKO IIOP.fl.Il:

KOB, 8Ha"Iemm: llCXO~ -rrapaMeTPOB .n;a.,reroi OT UX UCTIIHHhlX 8Ha"ICHIIi~ ll 

II03TOMy Ha"IaJII,JillC .n;HarrasoHU ropuawm He06XO,IUIMO COOTBeTCTDCHIIO pac

nw:pUTL. KpUTepueM. Ica'IJeCTBa IICXO.D;lillX napaMCTPOB, C IIOMOll!LIO KOTOphlX 

aBTOMa.Tll'IJCCKll Sa,Il;aIOTCR OIITHMaJII,HHe 06.JiacTH BaPUai:tUU, CJIY'lGIT OTHO

meHUe (X2> 1; <'X2 > 0 • B sTOM oTiiomemm: Beml"IHHa <X2 > 0 rroRa TO"IHO 

He HSBeCTHa, IIOSTOMy lICITOJILSyeTCH JICKOTOPal! rrpu6.7nmellllaJI oneJilca. 

TalWM o6pasoM1rqm sa.n;rumu :natzMI,HIDC 06.JiacTefi Bapmmmr Ha.n;o sHaTL u 

Y'IJUTima.TI, Ra"ICCTBO nepBOHattaJII,JIOra npu6Jnmemm: ll o..w.n;aeMIDi IIOCJie 

no.n;:roHICll pesy~LTaT. 

Pa6otJUe MaCCUBll, co.n:ep1.talll!Ie Ha"IMLJille rrapaMeTPhl (Ma.CCUB pp) 11 

Ha'IMLHHe OMaCTU IIX Bapuawm (MaCClIB bap) q>opMupymCH BCIIOMOra

TMLH0:!1 npouc.n:ypofi parlim ( 011. 6.JIOK-cxcr.lY Ha p;rc.1 a). 8.n;cc1, r.:c 

~ BCCrO lIIITepoo.1ia E Ue.JIOM Bll"'I;ICJL<WTCJl 8Wl'IC!Ille ( 'X2 > IIC:pC.I{ IIO.I{

roHI<Oti <X2>1 :: clim u rrp:1ci11;rr..cm10 ouemmaeTCJJ TO suatJmme <?{2 > , 
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ROTopoe ~o ;n;ocTK'll> B pesym,Ta.~e no;n;roHRlf <:X2>0 = crit ~aa. 

BHa'lMe, B 6JIOK8 (2) :Ell'IR~_CSI HCXO;n;Hll8 SHa'leIDm H 06.n:acT.H 

RX BaPH8.WUI M!l 'l8Tlijl8X napaMeT.POB qic>Ha. Ec.rrl:I 'll!CJIO _mmoB B. m:-OM 

KHTepBaJie npt(m) >0 (3), TO B (4 ••• I3) <jJopMllpyDTCSI Ma.CC.IBll pp,bap, 

co;n;e~e H_B,'laJil>HHe sHa'le~ napaMeTpOB Bcex .rnmoB, <jJoH~ 1:1 o6Jrac

TH me BapKarum. F.cJm 'llICJIO coo6o;n;nwc napaMe:rpoB npu no;n;roHRe zap:2, 

TO IIOJIYll!IIPKHa (?) BWll!CJI.fI8TCSI no_ 9JOPMYJie ~ Vbb1+bb2•k
1 

(bb1 ,bb2 -

R0~8HTU, OIU1CUB8lllllt8 SaBHCKMOCTl> IIOJIYll!IIPKHll OT_ HOMepa Ra.HaJia, 

k - HOMep R8H8JI8,), eCJIK zap:J (10), TO llOJIYlIIHPIDia mma BWll!CM8TCSI . 

B (11) no H8CROJil>IUIM TO'lKaM Ha ero CRJIOHax Trot, Rait 3TO ;n;eJiaeTCSI B 

npoueme intval / 1/. Ha'lSJI~HHe o6JiacT~ oopn:aum1 ]I,JLfl _ ~oro 1-0;0 

napaMeTpa BH'IHCJISlDTCSl IIO 9JOPMYJI0 bap(i)=mt, npll'leM, Mll IIOJIO.lKelllrll 

m!:m!e (4), M!l aMIIJiliTY;D; mt=mta (4), M!l no.nyumpmt m!=mtb (8,12) • 

AHaJIHTK'lecrute Bl:lPruitelllUI Mff omn:6oR B sHa'leHHH ~oro napaMeTPa 

mma, ROTOpHe CM38HH TOJil>ItO co CTaTHCTHRO:li a1mnepHM8HTa (mte,mta, 

mf'b),npHBe;D;eHU HUe /5/: 

mte = (0.001 + cV-r.ori/ai + 0,5/~)/J)·b1 

mfa =· (0,002 + 1/'l/a;_ + 0.5 Vton/a1)•a1 , 

mtb = (0,002 + (1 + (fon/a1) 0 •6);a1°•6
)•b1 

!:mec1> ai - aMJJJllfl'Y;D;a, bi - llOJIYUlliPIDia, foll - 9JOH B M8CT8_ pacnOJIO

.lK8HWI ;n;aHHoro IIHRa. B 6JIOR8X (14,15) ,)J,llSl IIHTepBalia B UeJIOM llll'!llC-

Jiml'rCSI :ma'leHWI clim u aa. 

3. Onucamxe npoue;n;ypu no;n;roHRU. 

B nporpaMM8 9IIOC ;n;eJiaeTCSI llOIIUTRa HaH60Jiee pauHOHMl,HO oprarui:-

80BaTl> npouecc o6pa6oTRH. IloaTOMY, erum pesyJI1>TaT11 npe;n;BapHTeJlb-

· Horo aHaJIHSa HeRoToporo mrrepBBJia cneRTpa B nep:eo:li 'lacTH nporpaMMU 
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( SIIOC-I) JIBJillIOTCSI y;rte y.n;oBlieTBOP.llTem.HHMII, TO B TaKOM 1mTepBa.1Ie 

MOireT cpasy pa6oTaTI> npone.n:ypa no,IlI'omut fit. Ee.mt pesym,TaTu npe.n:

BaPHTCJII,Hofr o6pa60TRU 3aBe.n;oMO Hey,ttoBlieTBOPUTeJII,HU, TO TaKOfi .llH

TepBaJI IIO.IJ:BCpraeTCR .n:orromnITem.HOMY aHaJIII3Y, B pesyJII,TaTe ROToporo 

npOUCXO,lU!T BII'IHTaHUe qioua li3 3RCI!epm.teHTaJihlIOrO crreitTpa H 60.,ee 

Me.mwe pas6uemre HHTepBaJia na rro.zumTepBaJIH. Ilo.n;imTepBaJIU, co.I(ep;.ia

mue U30JIHp0BalIHlie I1lllCl1 ll1Ill rpyrrrru CJia6onepeKpllllaK!llliXCR I!.IIKOB, UMe

IOOl1Ie cefiirac aitcnepUMeHTaJII,HUe snati:emm 6es q>c>Ha, no.n;roH.lllOTCR c no

MOlllIJO npone.I(ypu no.n;romw sifit. Fit M sifit BITOJIHe aHaJiorutrHU, oT

JIMtrUe JDC COCTOHT TOJII,!{0 B TOM, tJ:TO npH pa6oTe fit .ztmI no.n;roHruI uc

IlOJII,3yroTCff napaMeTpH II.IIKOB H naPaMeTpll cpoHa, a npn: pa6oTe sifit -

TOJII,!{0 napm.1eTpll IIHKOB ( 3RCnepHMeHTaJII,Irufi cneRTp B COOTBeTCTByn4eM 

HHTepBaJie cpoua y;rte ne co.I(epmtT). T.R. B o6omc npone.n:ypax 3aJio'1teH 

o.zum H TOT :lite npIIHD;mI H OTJmtJ:l:te IDVIeeTCff TOJII,RO B .I(eTarurx:, .I(aJiee 

06'.&JICHJieT~ no.zu,o6no TOJII,RO pa6oTa npone.n;ypu sifit. 

furoR-cxeMa npone.n;ypH sifit noRaSana Ha puc. 16. B 6.rroRe (2) BH

tJ:HCJmeTcsi: 'Il!CJIO CB060.n;HUX naPaMeTpOB nplI IIO,IlI'OHRe zp:zap •UV( zap -

tJ:llCJIO CB060.n;HUX napaMeTpOB .ztmI ItalQ'.toro II.IIKa, uv - trl!CJIO llHROB B 

no.zumTeprarre). B (3) .ztmI pacCMaTpumeMoro no.zumTepBaJia HaxO.n;HTCff 

nepBoHatraJII,HOe sHatrerure < 'X:t> 

<X 2 ~ = olim = olit = 

= [~ ( z(i) - teo(i) )21 / (n2-n1+1)•106 
1 

(I) 
i=n1 z(i) + ao ) 

r.n:e n1,n2 - HatraJII,Irufi u ROHeinrnil: aouepa RaHana B no~HHTepnane, 

z( 1) - aRcrrepuMeHTaJII,HOe 3Hati:erure ( 6es <p0Ha) , teo( 1) - TeopeTH

irecRoe 3Hatremre B 1-oM RaHaJIC, YtJ:l!TUBalOOtee, eCJIII aTo Heo6xo.IUIMo, 

BRJUl,ll; Hec1t0JI1,ronc mmoB 

8 

UV , 

'teo(i) = ·L,·~j'e:xp(-¥1((x1-xj),lbj)°2). (II) 

j:::1 ' 

bj - nOJJylllupHHa, xj .:. IIOJIOJ!teHHe, aj :- aMIIJrnTY.IJ:a ;1-oro mnta, Ml! 

cHMMeTplltIHoro rayccuaHa w=2.7725887. KoHCTaHTa ao B q>opMyJie (I) 

.I(06aBReHa,.'tIT06U HCRJI!OtJ:HTI, B03MOlRHU8 HyJieme 3Hatre:mm B 3HaMeHa

TeJie •. Jil6op. ROHCTallTU B 3HalfilTeJil>HOii Mepe npOH3BOJieH, MOJitHO B3.flTI, 

ee paBHott, HanpHMep, 5% oT cpe.n;Hefi 8MIIJIHTY.IJ:U riHRoB B no.n;HHTepBal):e. 

itiop,1yJia .ztmI -~X2> oco6eHHo tJ:yBCTBHTeJII,Ha K CJia6b!M OTMoirnliWlM Teo

peTHtJ:ecRIDC H 3RCIIepHMeHT8JII,lillX 3Ha'tlerutit. B6Jnrnri O~HOB8Hliff mma, r.n:e 

3Ha'tlemm z(i) MaJIU. B (4) on:erurnaeTcsi rpamt'tlnoe 3Ha'tleHJie <'X2> )J.JIJI 

no.zumTepBaJia, .KOTopoe Ha.Ito .n:ocTHtJ:I, B npon:ecce rro.n;roHKH 

106 ~n2 1 aa = ____ _ 
(n2-n1+1). _ z(i)+ao 

3aMeTHM, 'tJTO Haii,Itemme npone.n:ypoii parlim ruraJIOrlI'tIHO TOMY, K8K 3.IJ;eCI, . . . ' _-' 

Olll1CaHO~ BeJI.lltJ:HHU clim .II aa B sifit HCilOJII,3QBaHU 6UTI, He MO_ryT, 

T.K. OHH O'rHOCffTCff KO BCeMy' UHTepBaJiy B ~eJIOM, a ue R ero OT.IJ;eJIJ,

HOMY no.zumTepBaJiy. 3HatJemm clim _H aa, Hait.n;eHHUe B parlim, HyJlO{U 
,- :". . . ' '.~, 

npx pa6oTe npon:e.n:ypu fit ,1 BO BHenrneM. 6.rroKe . nporpaMMU .ztmI ynpaBRe-

mm:. IloCJie Toro·, KBK B!,ltJ:HCJieHU sHa'!emm: olim u aa .rvm no.zumirepBaJia, 

MOlKHO y'i8C'rl, B7IllSiHl!e 'l'O'tIHOCTH Haxo~emm . nepooHatJ:aJII,Hl,IX napaMeTpOB 

Ha lllIIPllHY HatJ:aJII,HUX .n:uarrasoHOB usMeHemtH napBMe'l'poB. 3-ru .n;uana.3oHU 

:arotCJIJlll'l'CJI B ( 5) : 

ba(i) = f(clim/orit)•bap(i) , (III) ·. 

:t(clim/crit) = 1 + _0.5•ln(c~im/crit) 1 (IV)•· 

r.rte cr:l.t:aa/4 _; on:eima rpruru'1Horo sHa.tremm <'X2>0 , Jto:ro1>qro HBJtO 

.n:ocTHtJ:I, B pesyJii,TaTe no.n;roHKH, bap(i) - .n;HanasoH oopuawm, B!,l'tJ.llC

JieIIH.IDt B parlim .ztmI 1-oro napaMeTpa II YtJ:HT~ cTaTRCTHtJ:ecicylO 

'TO'tJHOCTI, 8RCnepm.mHTa. ~pMyJIHIII,IV Hait.n;CHU 3MllupHtJ:ecKH. 
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B Cl.nOite (6) wm ~oro napaMeTJ)a HaXO,IWTCSI ,HDHSUI lI BepxHIDI 

rpalllIIlll ero o6JiaCTH BaPliimIDI (Ma.CClIBil app lI bpp, COOTBCTCTBeHHO). 

I'palllIIlll pacrrOJiaramCSI CHMMeTpwmo OTHOCU:TMI,HO HatraJII,IWX 3Hatremtii 

rrapaMeTpOB n:3 MaCCHBa PPP· TerrepI>, KOrM rOTOBH UCXO,ItHHe .n;amme 

wm rro.n;roHKH, oHa rrpooo.n;n:TcSI wa pas B (8 ••• I6). EcmI rpaHUtIHoe sHa

tJ:eHn:e < X2> .n;ocTJU'HYTO (I5), TO .n;aJII>Heilirran: rro.n;roHKa npoHsBo~ncst 

HO 6y.n;eT, u rrpcmcxo.n;n:T w:x:o.n; K 6JI. (I?) , r.n;e cyw.mpymc.<r IIOJJY"lemrue 

pesyJU,TaTu. ::JTa tJ:acTI> rrpoue.n;ypu sifit, ucnOJII>3YJOOl8JI MeTo,Itm<y cTa

TUcT,i"IOCROil: no.n;romm, oqx:ip.meHa wm HarJIST,I(HOCTU B BH.n;e CaMOCTO~eJII,

HOll rrpoue.n;ypu stafi t, aJII'OJII,Hllli T8RCT ROTOpoil: .n;an B IIp1L7IOiiteIDnr • 

B (9) wm ~oro rrapaMeTpa reHepMpyeTc.<r cBoe, pa.BHoMepHo pac

rrpe.n;eJieHHoc B 06.l!acTu n:sMeHemm _aToro napru,i:eTpa RBaSHCJiyqail:Hoe tJ:n:C

Jio zz, C IIOMOIIU,10 ROTOporo H8XO.n;uTCSI HOBOe C.Jryqail:Hoe 3HatJ:eHn:c 3Toro 

rrapaMeTpa B 06.l!aCTU oro BaPHa.I(HU. IlOJIYll:emrue TaIDIM o6pasOM CJIY'l:8.ll

HHO 3HatJ:emm ,It7LiI BCCX zp rrapaMOTJ)OB 3aIIOJmHaDTCJI B MaCCHBO p~ C ux 

IIOMOIIU,10 B ( 10) BiltJ:HCJI.f[OTCSI HOBOO 3HatJ:eIIIIO <'X2 ) Wiff IIO,ll;HHTepBaJia 

(OHO lla3I1BaeTc.<r chisq) no q>OpMyJiaM I,II, B ROTOPllX, O.n;Ha.RO, mecTO 

xj, aj, bj HCIIOJII,3YIOTCSI COOTB0TCTByxntn:O 3HatJ:Olli1ff ;13 MaCCHBa P• 

EcmI chisq < clim ( 11), 3Ha"I!IT, B pe3yJII>TaTe aToro rnara rro.n;rouror 

IIOJiytJ:OHO YJIY"lllleHn:e aIIIIpORCIIMaumr 3RCIIepllMCHTaJII,Ill1X .n;amrnx, B ( 12) 

IJWmCJI.f[eTCSI rrapaMeTp q:sqrt{chisq/clit) , yrrpaBJilllllll-rli cµemrnM 

,ItIIaIIa901IOB Bapliauuu, B (13) Ha6op rrapaMeTpOB 113 MaCCUBa p 3aIIOM11-

HaeTc.<r B MaCCIIBO PPP u H8XO,IWTCR HOBlle IDDKHne ll BCPXlIUC rpamn.l;l,l 

app{i) = p(i) - q•(1-xb),ba(i)/2, 

bpp{i) = p(i) + q,(1+xb),ba(i)/2, 
(V) 

r.n;e xb:{p(i)-ppp(i))/(bpp(i)-app(i)). B (14) rrepeMeHHan: clim IIOJiy-

tJ:aeT 3HatJ:eHn:e, paBHoe chieq. Ec.1m yCJioB11e ( 11) He mmOJIHfleTCSI, TO 

3HatJ:emm: napaMOTpoB Ir o6JiacTll UX Baplla.I(HI~ OCTaJOTCSI 6e3 II3MeHeHl1H. 
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Ilpu ww<wa (tJ:n:CJIO maroB MeHI,llle MaKCllMaJII,IIO .n;onycTIIMoro) trepes (8) 

rrepexo.n;HM K (9), r.n;e BJrnICJietme HOBilX CJiyqru1mrx sHatJ:emiii napru.mTpoB 

IIOBTOPSIOTCSI Il T • .n;., IIORa mr6o HO 6y;n;eT .D;OCTUl'HyTO rrpe,n;em,uoe 3HatJ:e

mre crit:aa/4, JIU6o ne uctJ:epnamcSI ooe B03Mm,mue wa maroB, 

KatJ:ecTBeHHo xo.n; rro.n;roHroI rroitaaan na rrpHMepe (cM. pnc. 2) • .lJ.Jm 

rrpHMepa B3SIT ROHCTpyupoBaHIWil: IIUR 603 CTaTHCTmtu, rrapaMCTPil ROTO

poro 6wrn: 3a.n;rurn rrpu ROHCTPYRUHU u rroaTOMy TotJ:Ho H3BOCTHH, CnJiom

HHe JIHHllU o603HatJ:aIOT HlmHIOIO II BOp.xHIOIO rpaHIII.l;I,! ,ItIIaIIa90Ha ll3MeHemril: 

~oro napaMeTpa, mTpHXOBaHHaH JIIlHWI o6oaHatJ:aeT xo.n; us111cHemm caMo

ro rrapaMeTJ)a B rrpoueccc rro.n;romm. BepXHn:e TOtJ:KH aTux Jimn-n1 o6o3Ha

tJ:aJOT COOTBOTCTB~e HatiaJII,HHe 3Hatiemm, ItpeCTUKH IIOKa9I1BaIOT UCTIDI

HUe. 3HatJ:Olli1.f[ IIOJIOJKemm, aMIIJIKTy;D;Il II IIOJIYlllHpHHH, T,e. Te, ROTOpue 

6wnr 39.JIOJKeHH IIpH ROHCTJ)yta(llli. 0TRJIOHeIDxe HatJ:aJII,IlliX 3HatJ:em1il napa

MeTpOB OT ux HCT.mnrnx 3Hatiemtii 06I1tIHo wm pesyJII>TaTOB 3IIOC-I. 

CJieBa, Ha pllcyHRe Il0Ka89H HOMep rnara rro.n;roHRU ww, · B ROTOpOM 6wro 

IIOJIYtieHO YJIYtillleHHC IIpH6JIHJKemm, U COOTBCTCTByIOll1Ce er.ry 3HatieHn:e <X2> , 
BBepxy .n;anu lllK9Jrn .n;JISI BCOX Tpex rrapaMOTpOB rrm<a. Ilpu Kru!U(OM YJIY'l:

meHill! <X.2> rpruu.ru;u o6JiacTeii Bap.U9l(JUI H3MO}I.f[IOTC.fl IIO q>OpMyJiaM (V), B 

peayJII>TaTe tiero xo.n; rrpouecca rro.n;roHRU wm Ka'l\1Coro rrapa.McTpa mrJISI

.D:iIT RaK U3JIOM9HHM, C~CSI rumsy nOJioca. Ha pUCYHRe OTtieTJIIIBO 

B11.n;Ha acmweTpHH o6JiacTeil H3MCHeID1.fl rrapaMeTpOB, 3T',r o6JiacTH OTRPU-

BaDTC/1 60JII,IIIC B TOM HaIIp9.B7ICHmr, U3MCHemrn rrapaMCTpa B ROTOpOM 

TOJILKO tITo ,naJio YJIY"lllIOHite B <X2 > • Blrnsy rnupllHa Razji;oii rroJiocu co

OTBeTcTiiyoT TOtJ:HOCTII orrpe.n;eJiemm .n;aHHoro rrapaMeTpa B ROHUO no.n;ro:mm 

(B HailleM rrp1IMepe - IS rnaroB). IlpH YBeJIUtJ:emrn tJ:UCJia maroB rrpu6Jrue-

1mo rrpo.n;OJIJKaeT YJIY"llllaTI>CR u rrpu ww=J0 <'X.2> =3•5 , a rrpu WW=100 

<'X 2> :2.2,10-4. Ilp.a WW:15 WiiI rrpm.repa Ha p.ac. 2 OTKJIOHOHn:e B IIO

JIOXeHIIH AE/b:7,2•10~ B aMIIJIHTy,l(e Aa/a::1.7•10-4, B rro.eyumpmre 

Lib/b:7,1 •10-4 , 
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4. 06cYZI{eHIIC CBOfiCTB npoue.u,ypu IIO,!U'OIOOI. 

IlocROJII>Ky npoue.u,yp11 fit H sifit ll'.CIIOJll,syx)T CTaTHCTittJ:ecrurli Me

TO,n; IIO,!U'OHIUI, IDC pesyJII,TaTH HOCSIT CYllleCTBeHHO CTaTUCTittJ:ecrunl xa

PaRTep. IlpH iro.nr01me O.rtHoro II Toro ae crrexTpa HeCROJII,RO pas c rro

MOillblO, Hanpm,1ep, npoue.u,yp1,1 sifit, pesyJU,TaTll Bcex ITO,ItI'OHOR 6YlJYT, 

B006ll!e rOBOl)JI, pasHUe • )leficTBI1TeJII,HO, B pasHHX IlO)U'OHRaX UCIIOJII,8y

IOTCR: pas.mrnme Ha6opu CJIY'IafiHlilX 'tlll:CeJI zz, M IIOSTOMy 8aROH, no RO

TOPOMY npoucxo.n;rrT HSMeHeHIIe napaMeTpoB 11 rpamm HX 06.JiacTefi :sap11-

BU1In;, He JIB7!/IeTCSI CTporo .n;eTepMIDU1pOBaHHI:lM. 06ll!lrli xapaI{Tep TaROro 

li8MeHeHIDI BCer.rta. O,n;I!HaRQB ( li8JIOMaiiHM Cy;irru<IllaJICR: rorn:sy ITOJIOCa Ha 

puc. 2), O,!tHaRO rum.m,i:n 'l!acTHIDI CJIY'lali OTJIH'l!aeTCJI OT ,n;pyroro, ll 

OTJIH'qlie HOCllT CJIY'Iafilrnfi Xapa.RTep. 8To 08Ha'l!aeT, '!!TO ITO,!trOIIRa MO

ilteT 8aRa.H'llIBaTI,CJI B Pa.8Jil1tJ:HhlX TO'!RaX B6JIII8H MinnIMyMa <'X2> B sa

BliCI!MOCTli OT Toro, KaROfi ROHiq>eTllllil Ha6op RBa8I!CJIY'Iafuru:x 'llICeJI zz 

liCITOJll,8yeTCJI npoue.u,ypofi IIO,!trOHRl{ li IIO KaROMY nyTU B pesyJU,TaTe 

SToro IIIJIO npn6.JIHaeHIIe ITO,!trOH.l-IOMWC napa.MeTpOB OT me rrepBOHa'!aJII,HHX 

8Ha'!emtii ,n;o sHa'!eHUfi STIDC rrapar11eTpOB B6.1!li8H Mliliml!YMa < 'X2 > . Pas-

6poc ROHe"llIHX pesyJU,TaTOB, a, 8Ha'tlll:T; li TO'l!HOCTI, MeTO,n;IIRI! IIO,!trOHilli 

88.BUCUT OT BH6opa RBa8liCJIY'Iafuru:x 'IllCeJI zz • '2fey 88.BUCliMOCTI, .n;eMOH

CTPHPYm' pucymm 3 u 4. TOT i!te ROHCTPYI1IJOBa.HIIl,ITT mnt, c TeMli ilte Ha

'!aJII,HlOOI napaMeTpru.nr, '!TO H Ha p11c. 2,no.rtroIIHJICSI c 350 pasHHMli Ha-

6opaMU '!I!CeJI zz. PesyJU,TaTu )J,JIJ! ~oro napa.MeTpa rnma. n: )J,JIJI <'X.2> 
IIORa8aHH B BII.n;e rHCTOrpaMM. Y ~oft rHCTOrpaMMH npHBe.rteHO COOT

BeTCTBj'l(lllee 8Ha'l:eHHe OTHOCUTeJII,Horo cpe.l{HeKBa,n;pa:tHtlHOro OTMOHOilliJI, 

MaCl!!Ta6 no ropH:80HTaJIU BCer,n;a OTJIOiiteH B e,wIHimax STOro OTMOHe:mm. 

I18 PHCyHROB BlI.rtHO, "ITO 60JII>l!lli!ICTBO 8Ha'!0HHii, IIOJiytJ:aeMh!X B pe8yJII,

TaTe IIO,!U'OHRlf,liMOIOT TO'!HOCTI>, ROTOpa!-I )40CTaTO'l!Ha )J,JIJ! 60JI1,IIDiHCTBa 

npHMenerur1:i. Kom{tlecTBO xopourux no,!U'OHOK npeo6Jia.rtaeT, O.rtHaRO IDl!emCJI 
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3Ila'lemm, OTCTORntl!e OT cpc,IUIBX Ha 'leTupe C,IUillliIOl II ClOJiee. Ocoele!IHO 

saTJIHYTO pacrrpe,n;eJieHHe .It7IR < ?( 2 > , .I(JUI Hero IIMeIOTCR 3Ha'lemm, rrpe

Blllllaiauue 6 OTHOCHTeJil,Hb!X cpe.n;Heirnap;pa.TU'!HWC OTKJIOHeinni ( Ha rHCTO

rpaMMe PHC. 4 'IHCJIO Ta.RHX OTiiJIOHemn1. 3aJIITpIDCOBalIO) • IlyTeM cne~a.n:1,

Horo no,n;Clopa 'lilCeJI zz 'lliCJIO IlJIOXHX IlO,Il;rOHOK MOXHO CY1UCCTBCHHO co

IqJaTHTI,, O,n;HaRO STO He MO✓.teT IlOJIHOCTI,l() lICKJIJO'lltTI, B031l0llHOCTH c11y

'laiiHoro nosmJiemur ITJIOXHX pe8yJII,T8.TOB. IIosToMy, 'lTOCl!I rapaHTIIIJOBaTI, 

TO'IHOCTI, pesyJil>TaTOB noCJie no,n;rOHKU He :xy,Ke, 'leM T,O'lHOCTI,, co,n;ep

lKalllMCR B ::mcnepitMeHTe. Ha.I(O HCrormlITI, CJIY'lait. ,n;aJ(IltlIC BKJ!a.I( B Itproi 

pacnpe.n;eJiem!ii .n;,m: KrulQJ;oro napaMeTPa Ha pnc. 3 u 4. )J.ruI sToro ,n;ocTa-

. TO'l!IO o6pe3aTI, Rpaii pacnpe,n;eJieHWI ( X2 > , 'ITO .I(OCTHraeTCR ce:l1trac 

BBe.n;emreM CJie;eyIOUtero yCJIOBli!I : no,n;ro:ima rrpeKIJamacTcR no ,n;ocTru.:emno 

rpaHII'!HOro 3Ha'lemm <X2) =crit (yCJIOBIIe I5 na 6JI01t-cxe1,m pnc. 16). 

AcHlOleTplUl pacrrpe,n;eJiemrii ,It7IR aM!17filTy,n;u II IIO.JIYillllpmru CBlI3aHa C TeM, 

'ITO 8TII ,n;m napaMeTpa ClIJII,HO B88HMOCBlI3a.Hll. IlpH O.n;HOM H TOM JitC 8Ha

'!eHlm <X2> , ecm1 aM11JII1Ty,n;a HafI,JJ;eHa B pesym,TaTe no,n;roll'.Kll HeCROJil>

KO 8aBWIIClll!OM, TO 3Ha'leHlrn no.,cyurupmm 6y,n;eT HecKOJII,RO sarnmerio, H 

naoelopoT. 

5. 3arotzo'l emrn. 

)J.ruI OIITiiMaJ!l,HOii H Ha,n;em-!Oll pa60T!I rrpoue,rcyp!I IIO,JJ;rO.Hror, Heoelxo

,IUIMO sHaTl> Ol!ll:r,n;aer.ruli noCJie no,n;ro.Hror pesyJil>TaT. IilcoKaR crwpocTl> paelo

T!I npoue,n;yp!I IIO,JJ;rOHIDI IIO~BOJIDeT ClICTCM8.TlI'I0CKlI IICCJIC.I(OBaTl, 8TOT Bo

rrpoc C IlOll!OlJll,I() MHOrOitpaTHOro MO.I(eJIUpOBaHHJI cneKTPOB C KB8.8U8KCIIe

pllMeHTaJII,Hofi CT8.TUCTmtoii. Ta1toe UCCJIC,JJ;OBaHltc Clwro BWIOJllieHO u ero 

rrpe,n;mpHTeJI1,1me pesy;r1,TaT!I (qiop,zyJII:l :rtJIJI mfe ,mfa,mfb) y;t.e ucnOJI1,sy

IOTC!I .It7IR ynparoremm. B ,n;a;r1,ileiimer,1 rrpoue,rcypa no,n;ro1mu 6y,n;eT co,n;cp

Jiia.TI, orrpe,n;eJiemmfi npu TaROM aIIaJrH8e rpamrnmii napaMcTp cri t IJ.mcTo 
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HCIIOJII,8yeMoii cefrqac ero orteIOOI (aa/4),n: qiymmrm (IV), orrpe.ite.nmo

ma.a: H8.'laJI:E,Hl:lii .zumnasoH H8M8H8HWI napaMeTPOB,Cly,n;eT COOTBeTCTByl(IIlltlll 

oelpasoM yTO'!Heita. B BTOM CJIY'lae co,n;eJ)Jlt81It8Rca B sRcnepHMeHTa.JII,IWX 

pesyJil>TaTax TO'!HOCTI, .I(OCTitraeTCR_8a .Mi!Hm.Ia.JII,H08,BIJCMSI. 
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