POCCUHUCKAS AKAZEMHUSA HAVYK
CHUBUPCKOE OTJEJIEHUE

ABTOMETUPMHUA

2005, Tom 41, Ne 1

VIIK 519.254

A. H. Teipcun

(Henabunck)

UJIEHTU®UKALUS 3ABUCUMOCTEM
HA OCHOBE MOJIEJIEl ABTOPETPECCUM

[pemioxken HOBBIM MeTOX HIACHTH(UKALMU 3aBUCHMOCTEl HA OCHOBE MOjelei
aroperpeccud. OCOOEHHOCTBIO METO/1A SIBJISCTCS HE CONOCTaBICHHUE BbIOOPOUHBIX
YpaBHEHHH, a IpOBEpKa CTENeHN OIM30cTH Oe3pa3MepHBIX KOI(PPHUIIIEHTOB aBTO-
perpeccuu K 001acTsIM JIOITyCTUMBIX 3Ha9eHHUI paccMaTpuBaeMbIX Mojernei. [Toka-
3aHO COOTBETCTBHE TPEH/IOBBIX H aBTOPETPECCHOHHBIX Mozieliell. [TpuBeieH npumep
HCIOJIb30BAHUS METOAA 1UIsI MACHTH()HKAIINH 3aBUCUMOCTH PACCTOSHHUS, TPOH/ICH-
HOTO aBTOMOOMJIEM I10CIIE [OJIa4y CUrHajla 00 OCTaHOBKE, OT CKOPOCTH.

Brenenue. OHOM U3 aKkTyalbHBIX 3371a4 B TEXHUKE M SKOHOMHUKE TIPY aHAJIN3e
9KCIIEPUMEHTAIILHON HH(OPMALIUH SBJISACTCS NACHTU(PUKALIUS BUa 3aBUCUMOCTH
MeX/1y 3aBUCHMOM IIepeMeHHOI Y (BBIXOAHOM mapamMeTp) U 0JJHON X MM HEeCKOJIb-
kv X =(X' ..., X"™) He3aBHCHMBIMHU TepEMEHHBIMH (BXOIHBIE MApaMeTphl)

[1, 2]. ®akTuyecku TpeOyeTcss HAUTH QYHKIIMOHAIBHYIO 32aBUCHMOCTD

Y =f(X)+e, (D

KOTOpasi HAWJIYYIIIUM 00pa3oM IPECTABISACT CBsI3b MY IepeMeHHbIME Y 1 X.
OTMeTHM, YTO € — 3TO Cly4aiiHas KOMIIOHEHTA, XapaKTepHU3yIOllas pa3indue
Mek1y paKTHYECKUMU 3HAYEHUAMH ); 3aBUCUMOI IIEPEMEHHOM U 10y 4Y€HHbIMU
3HaueHuAMH 1o Mozenu y, = f(X,).

Ypasuenue (1) mpenctaBisieT co00l PEerpecCHOHHYI0 Mojaenb. YacTo mpu
aHaJIM3e MPOIIeCCOB OBIBAET TPYIHO BBIJCIUTH OCHOBHBIE (DaKTOPHI, BIHSIOIINE
Ha ux pazsuTHe. OJJHUM U3 PACTIPOCTPAHEHHBIX MIOAXO0/I0B K TOCTPOCHHIO 3aBHCH-
MOCTEH ITPH ATOM SIBIISIETCS MPEICTABICHNE UCCIIEyeMOTO ITpoliecca B INHAMUKE,
T. €. B BUJIE psAJa 3HAYCHUH MCCIIEAyEeMOro MapamMeTpa, MoJyYeHHBIX B paBHOOT-
CTOSILLIIE MOMEHTHI BpeMeHH y, =y (7, ) = y(kA), rae A — nHTEpBaJ IUCKpETH3a-
un. [ToaToMy 371€Ch BMECTO MEPEMEHHOM X HCIIOIB3YIOTCS MOMEHTHI BPEMEHH 7.
AHaM3upyeMbIii TIPOIlecC Ha3bIBACTCS BPEMEHHBIM PSIIoM [3].

HUnentuduxanus BpeMeHHOro psiga. /i1 HecTallMOHAPHBIX PSAI0B (MMEI0-
IIMX TPECHJ) TPAAUIMOHHBIN ITOIXO0M K X UACHTH(QHKAIIUN OCHOBAH HA METO/IaX
MIPSIMOM 3KCTPAIOJILNH, HCIIOIB3YIOIINX pa3InuHble TpeHA0BbIe Moaenu [4]. He-
00XOIMMO OIPEeNUTh mapameTpsl (KodpdUIMEeHTh) OHOBPEMEHHO ISl BCEX
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MOJIeINIeH, a 3aTeM IO OJTHOMY W3 KpUTepHeB BHIOpaTh ONMTUMAaJbHYIO. JlaHHBIH
MOJIXOJ] UMEEeT HEJJOCTATKH.

1. JInst kaskmoit MOIeI ! aHaJTM3UPYeTCsI JINIIb OHA BEIOOPOTHAS peaTi3alius
C HAaWTy4YIINMHU (B HEKOTOPOM CMBICTIE) MapaMeTpaMH, YTO He MO3BoJIsIeT Gpopma-
JM30BaTh Npoueaypy BbiOOpa Hamtyuneld Moxenu. dakTuuecku mo napaMmerpu-
YECKUM MOJIETISIM JIENAETCs «HEMapaMeTpUUECKU» BBIBOJ O MOJIEIISAX B LIETIOM.

2. TpaguIMOHHO WCIMONB3yeMbIH F-KpUTEpHil HE MO3BOJIAET BHIOpATh JTyd-
LIYIO M3 3HAYMMBIX MOZI€TIeH Pa3HOro (PyHKIMOHAIBLHOTO BUAa. BO3MOXKHBI cuTya-
IIUH, KOTJIa MOTYT OKa3aThCsl CTATUCTHYECKH 3HAYUMBIMH HECKOJIBKO PA3INIHBIX
MOJIEJIEN.

WnenTrdukanuio cTalliOHapHbIX PSJIOB MPOU3BOST Ha 6a3e Mojienei aBTo-
perpeccun (AP) (mm aBTOperpeccun—CKONIb3SIEro cpenHero) [ 1], He yuuteiBas
($u3nMUeCcKoi HHTEPIPETALUH TapaMeTPOB MOJICNICH U UX CTPYKTYpY. PaccMmarpu-
Bae€MO€ PEIIEHNE OCHOBAHO HAa OJHOBPEMEHHOM HCIIOJIb30BaHUH IKCTPAIOIIAIH-
OHHBIX 1 aBTOPErPECCUOHHBIX MOJIENEN, YTO MO3BOJISIET HIOCTPOUTH MOJIENb aBTO-
perpeccun Mporecca, YIUTHIBAIOIIYIO €r0 CTPYKTYpyY [5, 6].

B ocnoBe Metona noctpoenuss AP-mozeneii TpeHI0BBIX MPOLIECCOB JIEKUT
4acTo IPUMEHIEMOE B TCOPUU aBTOMaTH4ECKOTO YIIPABJICHUs Z-1Ipeo0pa3oBaHue
BPEMEHHOTO psiia. Mojienb aBTOPErpeccu UMEET BT

V=@ Vet ayYp_, t+a,ye_, €, ()

roe a,, d,,...,a, —napamerpsl monenu AP(m); y, — 3HaueHHEe TUHAMUYECKOIO
psina rmokasatesis B k-l MOMEHT BPEMEHH; €, — HEKUH CIIydaiHbIN Ipoluecc, oja-
BaeMbI Ha BXOX IU(poBoro GrutbTpa ¢ 6€CKOHSUHON MMITYIIBCHON XapaKTepHc-
TUKOW mopsiika m. Hannmdne HeHyneBbIX 3HAYCHUN €, XapaKTEePHU3yeT CIydaliHyIo
ommOKy (paccoryacoBaHue) MEKITy (HDaKTHUECKUM BPEMEHHBIM PSIOM H PSIIOM,
MMOCTPOCHHBIM 10 AP-moznenu (2).

Yacto BO BpEMEHHOM PsiIy TaK:Ke MPUCYTCTBYET aJIIATUBHAS ITyMOBAast KOM-
MMOHEHTA, KOTOpasi MPUBOIUT K HCcKakeHnio AP-monenu. B aTom cirydae BMecTo
Mojienu (2) ciemyer paccMarpuBaTh MOJISNb BUA

m
Vi 225’,‘)’1{4 +&;;
=1

[”kZJ/k + Mg

e M, — Oenblil mryM; #, — (haKTH4eCcKU U3MEPEHHBIC 3HAYSHUSI BpDEMEHHOT0 PAJa.

B pabore [7] nokazaHo, 4To HaTM4re AU TUBHOTO OEIIOro MTyMa MTPUBOINT K
CMEIIEHHIO OLICHOK K03(GHULUEHTOB a; (i=1,...,m) OTHOCUTEIBHO CBOUX HCTHH-
HBIX 3HadeHnH. OJTHUM U3 BO3MOXKHBIX CIIOCOOOB YCTPAHEHHUSI CMEIIEHHOCTH SIB-
JISICTCSI BBIUMTAHUE U3 3JICMEHTOB TJIABHOM JIMaroHaj Il HHPOPMAIIMOHHON MaTpH-
11, TIOJTY9€HHOM MPH MCTIOIH30BAHNN METO/Ia HANMEHBIIINX KBAIPATOB, JAHCIIEP-
CHUU IIyMa.

B manHoit paboTe orpaHUYMMCSI CITydaeM, KOT/la aJIuTHBHBIN IITyM OTCYTCT-
ByeT. [IpucyTcTBHe €, MOKHO HHTEPIPETUPOBATH B BUJIE IIPEICTABIECHUS OLIEHOK
ko3 durmentos a; (i=1,...,m) cinyyaiinsiMu BennanHaMu. OTMETHM, YTO TaKOH
MOJIXO0J] IIIMPOKO PACHPOCTPAHEH IMPH MOCTPOCHUU PETPECCHOHHBIX 3aBUCHUMO-
CTel B PKOHOMETPHUKE, HAaIpuMep, Tpu 000CHOBAHWH 3aMEHBI TIEpeMEHHBIX [2]. B
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pamKax CHIeJaHHBIX JOMmyIIeHni onpenenenue AP-kosddunuentoB monenn (2)
MOCPECTBOM PEIICHUS 3a7a4i MUHUMU3AIUK BUJIA

r
ai,...,a, =argmin | Z Vi —Zaiykﬂ-

2]
a;eR L k J
CTaHOBUTCSI KOPPEKTHBIM.
Paccmorpum B KayecTBe npuMepa npoueaypy nocrpoenus AP-monenu iu-
HEUHOTO TpeHaa
y=A+Bt 3)

Jlj11 BpeMeHHOTO psiia MOJIelb JIMHEHHOTO TpeHAa (3) mpuMeT B
Vi =A+B(kA)=A+ BAk, 4)
rae k — Homep orcuera (k =1,2,..., N), N — 00beM BBIOOPKH (KOJTUYECTBO OTCUE-

TOB BpeMEHHOTO psizia). [[puMeHnB K mociae10BaTenbHOCTH OTCUETOB (4) Z-11peod-
pas3oBaHue, MOJyYUM B 00JIaCTH U300paskeHUI

o0 _l
A+ (BA-4

Y(2) = E (A+BAk)z " =4-2 +BA—= S = +( 1 )Zz
k=0 z-1 -1 1-2z7 +z°

N
Y(2)A-2z"+2z2)=A+(BA-A)z""

BrimonHuB nanee 1J1s mociieAHEro ypaBHeHUs1 o0paTHoe Z-npeodpazoBaHue, Mo-
Jy4UM B 00JaCTH OPUTHHAJIOB Pa3HOCTHYIO CXEMY

Ve =2V, 4 —Vi_, +AS(k)+(BA - A)d(k —1), (5)
1, k=0,
rae o (k)—cumBon Kponekepa: o (k)= 0. k0 Hauunasick =2,8(k)=38(k -1)=
, k=0
=0, B pe3ynbrare uero ¢popmyia (5) IpUMET BUI ¥, =2V, | — Vi _o-

B pabore [8] mokazaHo, 4To Mex Ty KOA(hUITUSHTaAMU aBTOPETPECCHH CYIIIE-
CTBYET BIIOJTHE OTIPEICSICHHAS B3aUMOCBSI3b, 3aBHUCSIIIIAS OT BUA MOJICTTH BPEMEH-
HOTO psiia. DTO MO3BOJISIET UCHIOIb30BaTh AP-Moenu At perieHus 3a1a4u u1eH-
TU(UKALIUU BPEMEHHBIX Psi/10B. M ieHTH()HUKALINIO TPEHIOB 0 3HaYeHUAM AP-Ko-
3¢ (HUIMEHTOB MOXXKHO OCYIIECTBHTh Ha TMPHUHIMIAX TEOPUH PACIIO3HABAHHS
o0pa3zoB. [TocTpoeHue cucTeM pacrio3HaBaHHs, OCHOBaHHBIX HA PEaTH3alluH JIaH-
HBIX MPUHIIAIIOB, UCTIOIB3YET B3aMHOE MPOCTPAHCTBEHHOE PACIIONIOKEHHE OT-
JIeNbHBIX KiacTepoB. Eciau kimacTeprl, COOTBETCTBYIOLINE Pa3IMYHBIM Kilaccam,
pa3HeCceHBI I0CTaTOYHO JAIEKO APYT OT APYyTa, TO MPUMEHSETCS Takas cxema pac-
MO3HABaHMS, KaK KJIaCCH(DHUKAINS 10 MPUHIIUITY MUHUMAJILHOTO €BKITUIOBA Pac-
CTOSTHHS IO ONIMYKANIIeTo dTaIOHA.

Paccmotpum Tabm. 1, koTopast 11 Hanboliee paclpoCTPAaHSHHBIX TPEHIOBBIX
MoJIeTiel onpeneseT 006IacTh qomycTuMbIX 3HadeHnid (O/]3) B eBKITMI0BOM BEK-
TOPHOM MIPOCTPAHCTBE, KOOPANHATAMU KOTOPOTO SBISIOTCS AP-k03(hduiiueHTs!I.
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Tadonwuima 1

O6nacTpb
TpenoBas Mozielb 3ameHa nepeMeHHOM AP-monens JIONTYCTUMBIX 3HAUCHUIT
AP-xospdunrenTon
Ve = A+ By - Ve =2V -1~ k-2 Touxa (2, 1)
Ve = A+ By +Ci} Vi =Yk = V-1 Vi =2V 1= Vi o Touxa (2, -1)
yk:A+£+£2 Ve = VelE = Yeotti o1 | VE=2VE-1~ Vi-2 Touka (2, -1)
tk tk
yk=A+£ Vi = Wely Ve =2Vp_| = Vi_2 Touxka (2, 1)
I
i = 1 Vk:i V=2V 1 = Vi _o Touxa (2, -1)
A+ By, Vi
J 4 v =2V, -V Touxka (2, —1
Y=k v, =k k k-1~ Vi-2 (2,-1)
A+ Btk Vi
yk:eA“’B/’k Vi =t Iny, Vi =2V 1= Vi) Touxka (2, —1)
W = AeBtk Vi = lnyk Vi = 2Vk 1~ Vi_2 Touxka (2, *1)
Ve = B+ Celli - Ve =@Ve-1+ @Y—o| qta=1a<0
yk:L Vk:i Ve =@Ye-1+ @2 qta=1a<0
1+ Cell Vi
Vi :CtkeB’k szln& Vi =2Vp_1 — Vi_o Touka (2, —1)
I
Ve =In(4 + Bt) v, = ek Vi =2V | = Vi _o Touxka (2, -1)

3aMeHbI TIEpPEMEHHBIX MOJOUPAINCH TAKUM 00pa3oM, 4TOOB MUHUMH3UPO-
BaTh KoumdecTBo U pazmepbl OJ13 ko3hUIMeHTOB aBTOpEerpeccur pa3InyHbIX
TPEHIOBBIX Mojieneli. Hawmydreir Moienbio Ipu3HaeM Ty, sl KOTOPOH paccTosi-
HHE OT PacueTHON TOYKH (BBIUYMCIICHHBIC 3HAYCHUS KOI()(DUIIMEHTOB aBTOperpec-
cun) o coorBeTcTByromeld O/13 OyneT MUHUMAaIBHBIM. TakuMm 00pa3om, MUHU-
MaJIbHOE PacCTOSTHUE OT MapaMeTPOB MOJIENIN aBTOPErPECCHH 10 MHOYKECTBA J10-
MTyCTUMBIX 3HAYEHUH NACHTU(OUITUPYET TPEH].

OcHoBHas uest METO/Ia 3aKITI0YAETCS B TOM, YTOOBI MHOMKECTBY BCEX BO3MOXK-
HBIX KPUBBIX KaKIOTO BHA IOCTAaBUTh B COOTBETCTBHE HEKOTOPYIO 0OJIACTh J10-
MYCTUMBIX 3HaYCHUIl, HE 3aBUCSALIYIO OT 3HAUCHUI ITapaMeTPOB MOJIEINIH (B 4acT-
HOCTH, OJIHY TOYKY) B €BKJINZIOBOM BEKTOPHOM ITPOCTPAHCTBE, 6a3MCOM KOTOPOTO
SBIISIOTCS KOA((OUITUEHTHI aBTOPETPECCHH.

[IpuBenenusiit B Ta0n. 1 Habop Momene, A KOTOPBIX MOYKHO MOCTPOHUTH
yKa3aHHO€ COOTBETCTBHE, HEmoiHbIH. [Ipy HEoOXomMMOCTH €ro MOXHO YBe-
JIUYNTB.

HNnenTudukanus perpeccHoOHHOM 3aBMcUMOCTH. Ve 3akiirouaeTcs B pas-
HOMEPHOH JIUCKPETH3AIMK MPOCTPAHCTBEHHOW OOBSCHSIOIIEH MMEPEeMEHHOM, B
pe3ynbTare 4ero moayvdaeTcs aHaJIoT BPEMEHHOTO Psijia.
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Puc. 1

Jis mepexosia OT 3aBUCHMOCTH MEKAY TPOCTPAHCTBEHHBIMHU ITIEPEMEHHBIMH
K paBHOMEPHO JUCKPETU3NPOBAHHOMY BPEMEHHOMY psy IpeyiaraeTcs ciaeryro-
mee. [ pynmupyeM naHHbIe ¢ paBHBIMH WHTEPBAIAMHA H3MCHEHHUH OOBSICHIIOICH
nepeMeHHo!. B pesynbrare nMeeM HEeKHii aHaJI0T BpEMEHHOTO psiJia OTHOCUTEb-
HO TIPOCTPAHCTBEHHOUW OOBSICHSIONIEH EPEeMEHHON — MPOCTPAHCTBEHHBINA PsiI.
BwMmecTo Bpemenu ucnonb3yeTcst 00bscHsIomas nepeMennas. [Ipu stom popmans-
Has TIPoIIeypa MOCTPOSHHUS MOJIEIIN aBTOPETPECCHH OYIET Ta jKe camas.

Hcxomnas perpeccronHas Mozieilb 3aMeHseTcss AP-monenbro, kotopas oba-
JaeT 3HAYMTENIHHO OOMBIIMME BO3MOKHOCTSMH JJIsl y9€Ta JMHAMHKH IIPOLIECCOB.
B wacTHOCTH, 3TO IPMBEAET K OBHIIIEHUIO JOCTOBEPHOCTH IPOTHO32 BHE aHAITHU-
3MpYEMOro JTuarna3oHa He3aBUCHMOM epEMEHHOH 11 perpecCUOHHBIX MOJIeIeH.
Taxoit MmeTox paccMoTpeH B [9, cTp. 57]. B mpennaraemoii paboTe mpecTaBiIeHbI
JIaHHBIE CIIEI[UAIEHOTO 3KCIIEPUMEHTA 110 N3YUEHHUI0 3aBUCUMOCTH PACCTOSHUA S,
MIPOHAEHHOTO aBTOMOOMIIEM ITOCIIE TTO/Iaul CUTHAJIA 00 OCTaHOBKE, OT €T0 CKOPO-
ctuv (puc. 1). Bpabore[1, ctp. 177] nokazaHo, 4To NpUMEHEHHE U3BECTHBIX CTa-
THCTHYECKUX KPUTEPHEB HE IMO3BOJSET BHIOPATH HAMIYUIIYIO PErpeCCHOHHYIO
MO/IEJIb.

Taonumima 2

Mopenb PacuetHoe 3HaucHHE 3HAaYMMOCTh

F-craTucTuku F-cratuctuku

s=by+ bv 427,65 2,975-107%°

s =by+ by v+ byv? 317,67 1,198 - 10

s=byv+ byv? 322,19 8,132-107%*

s=Ae® 399,22 1,860 - 10728

s=AveP 80,19 1,020 - 1072

—10

s=by + b+ 56,69 2,844 - 10

\%

oo ] 49,50 2,012-107
bO + bl \%
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Puc. 2

B Talbi1. 2 mpuBeaeHsI pe3ynbTaThl HCIIOIb30BaHus F-kputepus Oumiepa s
Pa3IMYHBIX TUTIOBBIX PETPECCHOHHBIX 3aBUCHMMOCTEeH. BunnMm, 4To Bce Momenu
OKa3aJIMCh CTATUCTUYECKH 3HAYUMbIMH. BBuy pazHoii GyHKIMOHATBHOH POpMBI
BBIOOp HAWITyUIIe MOJIENN OKa3bIBAETCS HEBO3ZMOKHBIM.

[lo paccmarpruBaeMOMY METOAY BBIIIOIHUM CJICAYIOLINE ONEPALHH.

1. Chopmupyem BBIOOPKY M3 BOCBMH TPYIII C PaBHBIMU HHTEpBaiamu: (2,5;
7,5), (7,5; 12,5), ...,(37,5; 42,5) Muin/d.

2. Kaxnomy MHTEpBasly IOCTaBUM B COOTBETCTBUE CPETHETPYIIIIOBOE 3HAUE-
HUE MPONIEHHOTO Ty TH.

3. Cdopmupyem psii paBHOOTCTOALIMX 3HAYCHUH Yepe3 5 MHJIb/4, KOTOPBIH
COOTBETCTBYET BPEMEHHOMY DIy, IPUBEICHHOMY Ha pHcC. 2.

4. Onpenenum AP-k03hGUIMEHTBI U1 KaXKA0H U3 paccMaTpuBaeMbIX MOJIe-
JeH.

Pesynbrare! pacuera npuBeACHHBIX B Ta0d. | cOOTHOIICHHH AaHbI B TaOI. 3.
W3 Tabmuisl BUIHO, YTO 3aBUCUMOCTD PACCTOSIHUA, MTPOHAEHHOTO aBTOMOOMIEM
nocje Mojayl CHrHaja 00 OCTAaHOBKE, OT €ro CKOPOCTH HAWIy4IIHM 00pa3oMm
MpeJCTaBlIeHa JOTUCTUYECKON Mojenbio. J[aHHas 3aBUCUMOCTh UMEET CIeayIo-

o A
UMK BUJL: § = ————, TIIE A, B, C — HEKOTOpbIE MOCTOSHHBIC MTapaMETPBhI.
1+ Ce

Taodonwuima 3

Bun mozenu a; a, Paccrosuue 1o O/13
[psmas 1,383 -0,020 1,158
[Tapabona 0,333 1,170 2,736
DKCIIOHEHTa 1,654 -0,627 0,509
Dkcnonenrta + Const 1,383 -0,020 0,257
OkcrnoHeHTa x Bpems 0,866 0,221 1,667
Jloructuueckas 0,836 -0,136 0,213
Ob6parHast 0,836 -0,136 1,449
lunepbona 1,659 -0,119 0,945
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3akiaouenue. PaccMoTpeHHBIN MeTO HASHTH(DHUKAIINN PETPECCHOHHON 3a-
BUCHUMOCTH SIBJISICTCSI HEIAPaMETPUUCCKHM, MMOCKOJIBKY pealin3yeT BbIOOp Hau-
JTydIITeH MOIETH CPeIU 3aJaHHOTO MHOKECTBA THIIOBBIX 3aBHCHMOCTEH 0e3 yueTa
3HAYCHUH UX MapaMeTpOB.

AP-Mopmenu IMEIOT psifl TPEUMYIIECTB TIEPeT TPATUITNOHHBIMA TPEHIOBBIMH
U PETPeCCHOHHBIMU MOJCIISIMU: BO-TIEPBBIX, KOIMYECTBO HEM3BECTHBIX KOAPhU-
LIUEHTOB @; OOBIYHO MEHbILIE, YEM Y COOTBETCTBYIOIIUX TPEHIOBBIX U perpeccu-
OHHBIX MOJIEJIEH; BO-BTOPBIX, AP-MOAenn UMeIOT IMHEUHBII BU, TO3TOMY UX KO-
3G GUIUCHTHI JISTKO BBIYHCIISTIOTCSI.

PaccMoTpeHHBII METOI MOYKHO HCITONTB30BaTh MPH PEIICHUH 337124 MOJCITH-
pOBaHUS, aHAIN3E 3aBUCUMOCTEH U CUTHAJIOB,  TAK)KE JUATHOCTUPOBAHUH U ITPO-
THOBMPOBAHWH PA3ITMYHBIX TTOKa3aTeIeH.
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