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1. BBEAEHHE 

AJ1R 113yLieHHR KpHTHLieCKOrO noee~eHHR peweTLiaTbJX CHCTeM, npH 

OTCYTCTBHH TOLIH~X pe3y11bTaTOB, WHpOKO 11Cn011b3yeTCR MeTO~ 

B~COKOTeMnepaTypHbiX pa3110>KeHHH TepMO~HHaMHLieCKHX I!JYHKLIHH 

B pR~ no CTeneHRM 6espa3MepHoro OTHOWeHI1R KOHCTaHTbl B3ai1MO­

~eHCTBI1R K TeMnepaType /1,2/. lte11b MeTO~a COCT011T B no11yLieHI111 

11HI!JOpMa1.111H o6 oco6eHHOCTI1 TepMO~I1HaM11LieCKI1X I!JYHKL111H B TOLI.Ke 

I!Ja30BOrO nepexo~a HCXO~R 113 KOHeLIHOrO LI11C11a TOLIHO BbiLI11C11eHHbiX 

K03I!li!JI11.111eHTOB e 3TOM pa3110>KeHHI1. EctecTBeHHO, npH 3TOM Hel13-

6e>KHO npi1XO~I1TCR BBO~HTb HeKOTOPble npeAn0110>KeHHR 0 B03MO>KHOM 

xapaKTepe OCo6eHHOCTeH 11CC11e~yeMbiX I!JYHKL111H 11 npHMeHRTb cne·..:. . 

1.111a11bHY~ TeXHHKY 3KCTpanonRLII1H/3/, 

npocTeiiwee, I!JI1311LieCKH pasyMHOe npe~n0110>KeHHe COCTOHT B TOM, 

LITO aHa1111T11LieCKOe npo~011>KeHI1e T.epMO~I1HaMI1LieCKOH I!JYHI<1.11111 f(x) 

B KOMn11eKCHY~ n110CI<OCTb f(z) , Z "C, npi1Ha~e>KI1T K11accy I!JYHI<L111H 

Aap6y 141, T.e.: 

1/ f(z) 11MeeT KOHeLIHOe LIHC110 11301111POBaHHblX OC06eHHOCTeH Ha 

I<OMn11eKCHOH n110CI<OCTI1, Hanpi1Mep 1 B T04Kax Z 1' ... , zp; 

2/ ~R Ka>K~OrO i = 1, ... p I!JyHK1.111R f(z) MO>KeT 6b1Tb npe~-
CTaB11eHa B Bl1~e 

z -r~ 
f(z) = (1 - -) c}J 

1 
(z) + 'l' (z) . z

1 
i /1/ 

r~e y i - HeKOTOpble nOCTORHHble, a c}J 1( z) H ip 
1
(z)- I!JYHKLII111, 

aHa1111T11LieCKHe B Ot<peCTHOCTI1 TOLI1<11 Z i . 
HMeR B BI1~Y I!JI1311LieCKI1e npi1110>KeHI1R, Mbl noTpe6yeM, LIT06bl 

cy>KeHI1e f(z) Ha Bel!leCTBeHHY~ ocb R 6b1110 Bel!leCTBeHH03HaLIHOH I!JYHK-

1.111ei1, T.e. 

3/ f(x) G- R , x " R. 

0Tc~~a c11e~yeT, LITO· ace· oco6ble · TOLIK11 I!JYHKI.Ii-111 f( z) 11e>KaT 

111160 · lia R, 111160 noR B11R-~Tc'.R 8 KOMnneKcHo-conpR>KeHHbiX napax z a , 
z~ E C • · 

npe~n0110lKHM e111e, LITO f(z) aHa1111T11LIHa B TO LIKe Z =0 /yC110BI1e 

np~MeHHMOCTW BbiCOI<OTeMnepaTypHOH Te0p1111 B03MylqeHiiH/ 11 LITO I!JH-

311LieCKaR OCo6eHHOCTb 1 I<OTOpaR COOTBeTCTByeT TOLIKe I!Ja30BOrO ne~ 
pe'xo~a. 'edb 61111>Kai1waR K Haira11y Ko'opi:\i-tliaT ·oC:o6eHHocTb Ha ee- · 

l!leCTE3eHHOH. n0110lKI1Te11.bHOH' no11yOCI1.: Ee'' nonolKeHI1e o6o3Hl:'ILIHM 4epes 

X c , X c > 0, a"CoOTBeTCTBYrOliiH~ CTeneHHoii··noKa3aTe11b /KpHTH­

LieCKI1H 11H~et<c/ - Llepes y. Cor11acHo c~e11aHHoMy npe~no11o>KeHH~,_ 

'~\-j'L;G_r;f;F':2~i~ ·~HT3~J W~ 

r~~?o.%~I~ ~~:ZrJi£JinrruWWO 

t 



4/ ~YHK~HR f(~ He HMeeT ~pyrHX OCOfieHHOCTeH Ha 3aMKHYTOM 

HHTepBaJle ( 0, X c ], KpoMe T04KH X c (X c > 0) • 
3aMeTHM, 4TO B ~eHCTBHTenbHOCTH B~pameHHe BH~a /1/ onHc~­

BaeT TOilbKO ~OMHHHPY~~y~ OCOfieHHOCTb B KpHTH4eCKOH T04Ke Xc, 
e 3Toi1 me T04Ke B03MomHo HanH4He ~pyrHx, 6onee cna6~x oco6eH­

HOCTei1 CTeneHHOrO HilH norapH~H4eCKOrO THna /.3/, 

TaK KaK pa~Hyc cxo~HMOCTH cTeneHHoro pR~a 

00 

f(z) = :S a zl,l 
n'!'O n 

/2/ 

onpe~enReTCR, e KOHe4HOM c4eTe, no11omeHHeM 611Hmai1wei1 K Ha4a11y 

KOOp~HHaT ocofieHHOCTH ~YHK~HH f(z) , · T.O Me TO~ aHa11H3a cy­

~eCTBeHHO 3aBHCRT OT Taro, COOTBeTCTByeT IlH 3Ta OCOfieHHOCTb 

KpHTH4eCKOH T04Ke Xc, HilH HeT. 

Cne~R ~Hwepy 15!, OTHeceM K Kilaccy F 
1 

Te TepMo~HHaMH4eCKHe 
~yHK~HH, y KOTOP~X ~H3H4eCKaR ocofieHHOCTb nemHT fi11Hme K Ha4a11y 

Koop~HHaT z = 0,. 4eM n~fiaR ~pyraR /11He~H3H4ecKaR11 I ocofieHHOCTb; 

ace ocTa11bH~e ~YHK~HH oTHeceM K Kilaccy F
2

• TaKHM o6pa3oM, 

fE F 1 , ecnH ~R ecex z 1 ,lxc: 0<xc<lz1 I; /J/ 
f <eo F 2 , ecnH f He npHHa~emaT F 

1 
• 

MeTO~bl aHanH3a o6opeaHHbiX pR~oe ~R ~,YHK~HH 

N 
f (z) = :S a zn , 

N n=O n 

nony4aeM~X 8 KOHe4HOM nopR~Ke no TeopHH B03My~eHHH, y~OfiHO 
pa36HTb Ha ~sa Kilacca /nH3pc 161 1.: 

/4/ 

A. MeTa~~ 3KCTpano11R~HH noee~eHHR K03~H~HeHTOB pR~a /4/, 
OCH08aHH~e Ha TeopeMax napfiy. B 4aCTHOCTH, H3 nepBOH Teope~ 

napfiy cne~eT, 4TO ecnH f Y~08IleTBOpReT ycnOBHRM 1/-4/ H, KpOMe 

TOro, f G-F l' TO 17/ . . 

an 1 v -1) 0( 1 ) p E . =--(1 + --'----=- + --
ll. a 1 x. n. n2 p- c 

-x-1 
n-+oo c . /51 

.8. npocTeHWeM eapHaHTe MeTo~a' OTHOWeHHH 3aBHCHMOCTb. p OT 

1/n. 3KCTpanonHpyeTc~. Ha. npe~enbH~H. cny4ai1 n,-+.,.. npH noM&H 

11HHeHHbiX 3KCTpanonRHTOB 

p < 1> = n p - (n - 1) p 
n· n n--1 

D.= 2; •••• N. /6/ 

CrnalKHBaHHe oc.~HnnR~HH K03~H~HeHTOBc pR~a /4/,, B~3b1BaeMbiX cMy-

~a~~eH. 11aHTH¢JeppoMarHHTHOH11 OCOfieHHQCTb~ f(z): B. T04Ke X 1 , 

Xl <-Xc <0, ~O~THraeTCR nyTeM. paCCMOTpeHHR, Be11H4HH /S/ 

2 

·' ,. 

I • 

p = ( an n -~-

a n-2 

~ 
) YPnPn-l, n=2, .. .,N 

HilH 

1 
p =-[np -(n-2)p ], 

n,2 2 n n-2 n =3, ... ,N. 

171 

/8/ 

B 6onee pa3BHTbiX eapHaHTax 3Toro MeTo~a aHanH3HPY~TCR Ta6-

nH~bl 3KCTpano11RHTOB HeBH1111R 131• 3KcTpano11RHT HeBH1111R p~r>, KOTo­

PbiH onpe~e11ReTcR KPH eoi1 nopR~Ka r (1 ::; r ::; n - 1) , npoxo~R~ei1 4epe3 -

r + 1 noc11e~oeaTe11bHbiX OTHOWeHHH Pn , ••• , p n-r , MomHo 11erKo 

B~4HC11HTb C nOMO~b~ peKyppeHTHOrO COOTHOWeHHR 

p(r)= .!.[np<r-1L(n-r)p(r-1)], 
n r n n-1 /9/ 

r~e· p(l) ~aeTCR BblpameHHeM /6/. npHMeHR~TCR TaKme BapHaHT~ CMe-n . 
~eHHR HOMepa D, npH KOTOP~X OTHOWeHHR /5/-/9/ paccMaTpHBa~TCR 

KaK ~YHK~HH -
1
-, IE I< 

2
1 , a He J... 131 • 

ll+E - n 
J.1Hor~a ~e11ecoofipa3Hee aHa11H3HPOBaTb He HCXO~HbiH PR~ ~11R 

¢JYHK~HI1 f(z) , a ~pyrHe BbiBO~HMble 113 Hero pR~bl 0 HanpHMep, ~IlR 

ln f(z) 111111 .i_ ln f(z) 161 . 
dz 

B, MeTO~bl, np11 KOTOPbiX K K03$¢l11~HeHTaM HCXO~Horo PR~a 111111 

KaKoro-HHfiy~b 8biBO~HMoro 113 Hero PR~a no~roHReTcR noc11e~oea­
Te11bHOCTb ¢JYHK~I1i1 1¢ m I c H3BeCTHoi1 CTPYKTypoi1 oco6eHHOCTei1 

/4a~e BCero - MepoMop¢JHble ¢JYHK~HH/. 3TH MeTO~bl OCHOBbl8a~TCR 
Ha npeAn0110lKeHHH, 4TO OCOfible T04KH annpoKCHMHpy~HX ¢JYHK~HH 
cp CXOARTCR K HCKOMbiM OCOfibiM T04KaM ¢JYHK~H11 f. C~Aa OTHOCRTCR 

Me~OAbl napKa 
19< annpoKCHMa~HH na~e /101,no~roHK11 8 N T04Kax 

ryTTMaHa /11~ TeXHHKa COBMe~eHH~X CHHrynRpHOCTeH /12/, MeTO~ pe­

KyppeHTHbiX COOTHOWeHHH ryTTMaHa 11 ,lllKoi1ca /13/, 

Mo~H~e MeTOAbl K11acca B OCH08aHbl, KaK npaBH110, He Ha CTpOrHX 

TeopeMax, a Ha npaBAono~ofiHblx npe~no11olKeHHRX o ceoi1cTeax cxo­

AHMOCTH noc11eAOBaTe11bHOCTei1 1¢ mI. J.1x npH110lKeHHe, o~HaKo, He 

orpaHH4HBaeTCfl ¢JYHK~HRMH K11acca F
1

: OHH n038011R~T 113y4aTb 

r11ofia11bHble CBOHCTBa ¢JYHK~1111 f(z) , 80CCTaHa811HBaR ee 3a npe~e-
11aMH Kpyra CXOAI1MOCTH CTeneHHOro PRAa /2/. 

0611aCTb npHMeHeHHR MeTOA08 K11acca A YAaeTCR 3Ha4HTenbHo pac­

WHPHTb, a Ha~elKHOCTb pe3y11bTaT08, no11y4aeM~X MeTO~aMH Kilac-

Ca B, Y11Y4WHTb, ec11H npe~eapHTe11bHO npoeecTI1 no~xo~R~ee npeo6pa-

3o8aHHe KOMn11eKCHoro nepeMeHHOrO. J.1AeR COCTOHT 8 HaXOlK~eHHH 
TaKoro npeo6pa3o8aHHR h: C -+ C , KOTopoe nepeeo~HT paccMa~pH-
8aeMy~ ¢JYHK~H~ f 113 K11acca F 

2 
If~ F 

2 
1 B K11acc F 

1 
(f o h ~ F 

1
). 

3 



•. 

BoaMomHOCTb peanHaa~HH 3TOH nporpaMM~ s cny4ae $YHK~HH, KoTo­
p~e YAOsneTsopR~T ycnosHRM 1/-4/, cneAYeT H3 TeopeM~ PHMaHa 
o KoH$OPMH~x npeo6paaosaHHRx 161 • EcnH me paccMaTpHsaeMaR $YHK­
~HR npHHaAnemHT Knaccy F 1 , HO sfinH3H Kpyra CXOAHMOCTH jzj~Xc 
HMeeTCR CHnbHaR OCofieHHOCTb, TO MOmHO non~TaTbCR perynRpH30-
saTb noseAeHHe K03$$H~HeHTOS PRAa nyTeM AOCTaT04Horo YAaneHHR 
~My~a~eH OCofieHHOCTH OT Kpyra CXOAHMOCT~ S nnOCKOCTH HOSOro 
KoMnneKCHoro apryMeHTa. 

Yny4weHHe T04HOCTH o~eHoK AnR KPHT~4ecK~x napaMeTpos, no­
ny4aeM~x Ha OCHOSe aHanH3a npeo6pa30SaHHbiX PRAOS, C~eCTSeHHO 
3aSHCHT OT OnTHManbHOCTH SMfiopa SHAa npeo6pa30SaHHR H ero 
napaMeTpos. 4a~e scero npHMeHReTcR npocToe npeo6paaosaHHe 3H­
nepa /10,14/: 

az 
U=--

1 + bz 
/10/ 

rAea H b- se~eCTSeHH~e napaMeTp~.OHO o6naAaeT TeM CSOHCTSOM, 

4TO on)6pamaeT T04KY Z =- ~ S 6eCKOHe4HO YAaneHHY~ T04Ky U•oo, 

0TofipameHHe OKpymHOCTH C ~eHTPOM Ha se~eCTSeHHOH OCH,npOXOAR­
~eH 4epe3 T04KH - ~ H X c : 

1 1 1 1 i¢ z =-(x - -) +-(x + -)e 
2°b 2°b ' /.11/ 

RSnReTCR npRMOH nHHHeH 

U=Uc+i ~ 
1+cos¢' 

/12/ 

npOXOAR~eH 4epe3 o6pa3 U c T04KH X c : 

axe u = __ .;;;..__ 

c 1 + bx
0 

/13/ 

~R YAOfiCTSa T04Ky X 0 > 0 MOmHO OCTaSHTb HenOASHmHOH, nonomHS 
a=l+ bx~ • c 

B cny4aRx, KorAa cy~ecTseHHa OAHa He$H3H4ecKaR oco6eHHOCTb 
Ha Se~eCTSeHHOH OTpH~aTenbHOH nonyoCH, CKameM, S T04Ke Z = x1 <0, 
ee MOmHo nonHOCTbl0

1
yAanHTb, cosepwaR npeo6paaosaHHe 3Hnepa 

C napaMeTpOM b =--.. npH 3TOM,nOCKOIIbKY AnR TepMOAHHaMH4eCKI-1X 
X1 

$YHK~HH f(z) 6ecKoHe4HO YAeneHHaR T04t<a Z=oo o6~4HO RElnReTCR 
OCOfiOH, 3Ta OCofieHHOCTb nepeHOCHTCfl S U -nnoCKOCTb S T04Ke 

u =.!..=Xo+lx I· 
b c 1 

4-

EcnH cy~ecTseHHO snHRHHe napbl KoMnneKcHo conpRmeHHbiX He$H-
3H4eCKHX oco6eHf.tocTeH, cKameM, s T04Kax z 1 , z \ , X3HTep 
H 6eHKep /10/ npeAnaraiOT onn;tMH3HposaTb npeo6paaosaHHe /10/, 
SMfiHpaR napaMeTp b· H3 ycnOSHR MaKCHManbHOCTH MOAYnR ofipaaa 
3THX T04eK npH $HKCHPOSaHHOM U0 , T ;e. H3 ycnOSHR MaKCHMYMcl 
no b SblpameHHR: 

(l+bx ) 2 lz t2u 2/x2 lu 12 = c 1 c·· c 
c 1+2bRez 1+b 2!z1 12 /l4/ 

YcnosHe Mat<cHMyMa AaeT 

Rez1 - x
0 b /15/ 

xcRez1-lz 12 

4TO COSnaAaeT C SMfiOpOM b H3 TpefiosaHHR, 4TOfiM OKpymHOCTb /11/ 
npoxOAHna 4epea T04KH z 1,zt. TaK KaK u1 ,u[ · nemaT Ha npR­
MOH /12/, TO OHH 3aSeAOMO HaXOARTCR SHe $H3H4eCKOr~ t<pyra 
lul ~ U 0 • 

04eSHAHO, see nepe4HcneHHble cnoco6bl Sbt6opa napaMeTpos npe­
o6paaoaaHHR /10/ npHMeHHMbl TOnbKO TOrAa, KOrAa H3SeCTHO 4HCnO 
H nonomeHHe CMy~aiO~HX He$H3H4eCKHX ocofieHHOCTeH $YHK~HH f(~. 
8 4aCTO SCTpe4aiO~eMCR Ha npaKTHKe cny4ae KOpOTI<dro PRAa /4/3Ta 
npeAnOCblnKa OfiM4HO He HMeeT MeCTa, no3TOMY S TaKHX CHTya~HRX 
napaMeTp b npHXOAHTCR sapbHposaTb, OTfiHpaR Te 3Ha4eHHR, npH 
KOTOPbiX OTHOWeHHR Ko3$$H~HeHTOS npeo6paaosaHHoro PRAa HMeiOT 
HaH6onee perynRpHoe noseAeHHe. 

B Ka4ecTse KPHTepHR perynRPHOCTH 4apnbc H ~moyae$ 1151 npeA­
naraiOT TaK HaablsaeMy~ "validity fraction V ", . KoTopaR onpeAe­
nReTCR . KaK OTHOWeHHe 4HCna (£ ) T04el< p m, noma~HXCR ra npRMyiO 
nHHHIO, 1< nonHOMY.4Hcny (n) HanH4Hblx T04eK, T.e. V=-· np~-t . . n 
3TOM npHHHMaeTCR, 4TO T04t<a 11nemHT11 Ha npRMOH nHHHH, ecnH pac-
CTORHHe OT Hee AO nposeAeHHOH MeTOAOM HaHMeHbWHX KSaApaTos 
n~RMOH He npesocxoAHT HeKoToporo HanepeA aaAat:~Horo l;lt.1Cna. He­
AOCTaTt<oM 3TOro KpHTepHR RSnReTCR TO, 4TO npH O~eHKe onTHManb­
HOCTI-1. OAI-IHaKOSbiH sec npHAaeTCR seeM T04t<aM., TOrAa t<al< 1-13SeCT-
HO, 4TO 3KCTpanonR~HR K03$$H~HeHTOS PRAa TeM MeHee HaAemHa, 
4eM MeHbWe nopRAOK Y4HTbiSaeMbiX K03$$H~HeHTOS. :< ; 

4To KacaeTcR onTHManbHoro THna npeo6paaosaHHR, HccneAosa­
HHe nH3pca /6/ noKa3biSaeT, 4TO S ofi~eM cny4ae HaHfionee 3$$eKTHS­
HbiM RSnReTCR npeo6pa30SaHHe SHAa 

( z )-yk 
U=Zll 1--- , :£yk <1, 

k zk k -
/16/ 

KOTOpoe OTofipamaeT T04KH lzk l S 6eCKOHe4HO YAaneHHY~ T04KY 
u = 00 • 

'5 



B HacTof!~ei1 pa6oTe npeAJlaraeTCfl MeTOA onn1MaJ1bHoro Bbl6opa 
napaMeTpos npeo6pa3osaHI1fl, npH KOTOPOM He npe,qnonaraeTCfl 
anpHOpHOe 3HaHHe nonomeHHH CMy~a~~HX He$H3H4eCKI1X oco6eHHO­
CTeH B KOMnJleKCHOH IJJ10CKOCTI1. anfl npOCTOTbl KOHKpeTHOe pac­
CMOTpeHI1e nposo,qi1TCfl ,qnfl 4aCTHoro cny4afl npeo6pa3oBaHHfl 1161. 
3$$eKTHBHOCTb npe,qnaraeMOH MeTOAHKH HJ1J1~CTpl1pyeTCfl Ha np11Mepe 
HeKOTOPbiX TeCTOBbiX $YHK1..111H 11 H3BeCTHbiX BbiCOKOTeMnepaTypHbiX 
PfiAOB AJlfl BOCIJPI1HM411BOCTH Mo,qeJ111 rei13eH6epra (S=j_) Ha Tpex 
Ky6H4eCKHx peweTKax. ~ 

2. nPE06PA30BAHHE KOMnnEKCHOrO nEPEMEHHOrO 

OrpaHH4HMCfl 3,qecb cny4aeM npeo6pa3oBaHI1fl 1161 c OAHOH TOJ1bKO 
napoi1 KOMnneKcHo conpf!meHHWX oco6eHHOCTei1 s T04Kax z

1
,z;=se±i¢: 

ABz 
u = ........ -==:;::r===:::r==-

v(z-Bei¢) (z-Be-i¢) 
A> 0. 1171 

Jlnfl Bbl,qeneHHfl o,qH03Ha4Hoi1 11 o,qHonHcTHoi1 seTBI1 C!JYHKI..IHH I 17 I 
pacCMaTpi1BaeM KOMIJJ1eKCHy~ Z -nnoCKOCTb C pa3pe30M BAOJ1b ,qyrH: 

I I cosa ~ z =B-, -cp<a=argz<'l'. 
cos¢ - -

B 3TOM cny4ae o6paTHafl $YHK1..111fl 

Bu 
z(u) = 

v A 2 B 2 - u 2cos 2 ¢ + u cos¢ 

1181 

1191 

OAH03Ha4HO onpe,qeneHa Ha U -nnoCKOCTI1 C pa3pe3aMI1 BAOJ1b Be~eCT­

. BeHHOH OCI1 (-oo,- ..A!L_],[~,oo) 11 11MeeT non~C B T04Ke U=AB,eCJ111 
11 ~¢ ~~ 11 
2 <¢ '5_ 11, 11J111 B T04K~ u =-AB,ecnl1 0 ~ cp < 2 , 

C noMo~b~ no,qxo,qf!~ero Bbl6opa napaMeTpos A , B 11 ¢ npeo6pa-
3oBaHI1fl 1171 MOmHO ,q0611TbCfl y,qaneHI1fl B 6eCKOHe4HOCTb 3a,qaHHOH 
napbl KOMIJJleKCHO conpf!meHHbiX T04eK Z 1, Z i , OCTaBJlflfl HenOAB11m-
HbiMI1 ,qse ,qpyr11e T04KI1! HYJ1b 11 T04Ky Xl > 0. anfl 3TOrO cne,qyeT 
nonomi1Tb 

X0 X0 2 
A =v1-21f-cos¢+ <If-) 

1201 

B = I z 11, ¢ = arg z 1 • 

6 

A 

,, 

TaK11M o6pa3oM, ecn11 $YHK1..111fl f(z) HMeeT Hee!JI13114eCKI1e oco-
6eHHOCTI1 B z1, Zi, TO B npeo6pa30BaHHOH C!JYHKI..IHH g(u) = f( z(u)) 
OHI1 6y,qyT HaXOA11TbCfl B 6eCKOHe4HO y,qaneHHOH T04Ke U = oo H He 
CKamyTCfl Ha nose,qeHHI1 K03$$111..111eHTOB CTeneHHOrO pf!,qa 

g(u) =f(z(u)) = £ b (B,¢)u 0
, 

n=O n 
1211 

BMeCTO HHX, O,qHaKo, BJ1HRHI1e OKamyT OCo6eHHOCTH $yHK1..1HH z(u) 
I 191 H oco6eHHOCTb f(z) s 6ecKoHe4Ho y,qaneHHOH T04Ke z ... oo, 
KoTopaf! 6y,qeT nepeHeceHa npeo6pa3osaHHeM I 17 I s T04KY u = AB 
fAnfl onpe,qeneHHOCTH paccMaTpHsaeM cny4ai1 f < ¢ ~ 11 ) .• 

4T06W BWfiCHHTb BJ111fiHHe OCOfieHHOCTeH, BHOCI1MWX npeo6pa3oBa­
HI1eM KOMnneKCHOro nepeMeHHOro, paCCMOTpi1M CHa4ana 4aCTHWH 
cny4ai1 ¢=11, Kor,qa 1171 nepexo,qi1T s npeo6pa3oBaHI1e 3i1nepa 1101 
c napaMeTpaMI1 a= A, b=liB. npe,qnonomi1M, 4TO 11CCJ1e,qyeMafl HaMH 
C!JyHK1..111fl 11MeeT npoCTeHWHH MYJ1bTI11JJ1HKaTI1BHbiH BHA C OAHOH CMy~a~­
~eH CTeneHHOH oco6eHHOCTb~ B T04Ke ·X= X

1 
< 0: 

z -yl z -y 
f( z) = C(1 + --) (1- --) 

I X 11 X c 
1221 

B 3TOM CJ1y4ae AJlfl peryJ1fiPH3ai..II1H nose,qeHI1fl COOTBeTCTBY~~ero 
cTeneHHoro pf!,qa cne,qosano 6w nposecTH npeo6pa3oBaHI1e 3.:1nepa 
c napaMeTpoM b = lx1 1-1 (a= 1 + x ~ 1 lx 

1
1). B pe3ynbTaTe nony4aeM 

u y+yl u -y 
g 1(u)=f1 (z(u))=C(1- ) (1--), 123/ 

xo + lx I u .. c 1 c 

CpasHeHI1e 3Toro BblpameHI1fl c 1221 noKa3biBaeT, 4To oco6eHH~CTb 
C!JyHK1..11111 f 1 (z) B T04Ke Z =X 1 nepeXOA11T B OC06eHHOCTb g (u) 
s 6ecKoHe4Ho y,qaneHHOH T04Ke u = oo, a oco6eHHOCTb r

1 
(z) s GecKo-

He4HO y,qaneHHOH T04Ke Z = oo(f ~ (z) -z -y-y 1 ) nof!BJlfleTCfl B 113-
BeCTHOH T04Ke U = ~ = X~+ lx ti 11 nemi1T BHe $11311 4eCKOro Kpyra 
lui~ u • nocne,qHflfl, soo6~e rosopfl, MomeT cy~e~TBeHHO cKa3aTbCfl 
Ha noee,qeHI111 Ha4anbHWX Ko3$C!JI11..111eHTOB 'cTeneHHoro pf!,qa ,qnfl $yHK-
1..11111 g 1 (u). Ee BJ111fiHI1e TeM CI1J1bHee, 4eM MeHbWe OTHOWeHI1e 
lx tl lx c • • 

anfl 4aCTI14HOH KOMneHCal..ll111 BJ111fiHI1fl OC96eHHOCTI1 f(z) B 6e'CKO-
He4HO y,qaneHHOH T04Ke, KOTOpaf! nepeHOCI1TCfl npeo6pa30BaHI1eM 
3i1nepa B T04Ky 8=~, 11 TeM CaMbiM AJ1R yny4WeHI1fl T04HOCTI1 Ol..leHOK 
KPI1TI14eCKI1X napaMeTpoe x 0 11 y nonb 11 CTeHnl1 /7/ npeAnom11n11 
BMeCTO g(u) aHaJ111311POBaTb $YHK1..111~ · 

cor() ( b -Yest 
g u = 1--u) g(u) 1241 

a 
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· est e HeKOTOp~M O~eHeHH~M 3Ha4eHHeM y Afl~ KpHTHI.IeeKoro noKa3a-
Ten~ ~ npoaHaflH3HpyeM 3TY B03MOmHOeTb. 

npH npeAnOnomeHHH /22/ B eKoppHrHpoaaHHO~ ~YHK~HH• 

y+y -yest _ 
gcor(u)=O(l- u ) 1 (1-...!!.-)y /25/ 

1 xo + lx I u c 1 c 

3~~eKT oT oeo6eHHoeTH a TOI.IKe u = X0 + lx I 6yAeT eHnbHO noAaB­
neH, eenH yest.y H ecnH ~HaHI.IeeKa~coeo~eHHoeTb ~en~eTe~ AOMH­

HHpy~e~, T.e. ecnH lr1 1 « y. 
KoppeK~H~ MomeT ynyi.IWHTb noBeAeHHe Ko3$¢H~HeHTOB P~Aa /21/ 

H B eny1.1ae ~yHK~HH aAAHTHBHOrO THna: 

-y1 -y 
r2(z)=0

1
(1+-

1
z I) +02 (1--L-) 
x1 Xc 

/26/ 

HO TonbKO eenH napaMeTp~ y H y1 OAHoro 3HaKa. Ae~eTBHTenbHO, 
TOrAa BflH~HHe eMy~aJO~e~ oeofieHHOeTH B npeo6pa3oDaHHO~ H eKop­
pHrHPOBaHHO~ ~YHK~HH 

y -y est 
u 1 

. g~or (u)=0 1 (1- ) +02(1-

est 
_u __ /-y (1- ~) -y 

x~ +lx,_l Xo+ lx I uc c 1 

6yAeT ena6ee 6naroAaP~ MeHbWeMy a6eonJOTHOMY 3Hal.leHHJO noKa3aTe-
ne~ y 1- y est H -y-y est no epaaHeHHJO e y /npeAnonaraeTe~, I.! TO 

y est "'y > 0 ' y 1 > 0 I • 
HAeJO o KoppeK~HH npeo6pa3oeaHHO~ ~YHK~HH g(~ MomHo pea-

nH3oBaTb H a eny1.1ae 6onee cnomHoro npeo6pa3oBaHH~ /17/. He­
nonb3y~ /19/, 3anHweM 

8 

z(u) -y u 
(1- --) =(1- -

Xc Uc 

y'A2B2-u2sin2¢+uccos¢ -y 
-) = 

y' .A2 B 2 -u 2sin2¢ + ucos¢ 

u -y -y 
=(1---) K (u,uc)• 

Uc 

y' A2 B2-u 2sin2¢ 
K(u • u) = 

c y'A2 B2-u2sin2¢+ucos¢ 
X 

u(u +Uc) sin 2¢ 
x[1 + - ]. 

y'A2B 2-u2sin2¢ y' A2B2 -u2sin2 ¢ +A2 B 2-u2sin 2.p 
c 

/28/ 

/29/ 

R 

' 

• 

0TeDAa BHAHO, 4TO noBeAeHHe K03~~H~HeHTOB eTeneHHOro P~Aa 
Afl~ ~yHK~HH /28/ 6yAeT B03My~aTbe~ oeofieHHOeT~MH, 'aHeCeHH~MH 
npeo6pa30BaHHeM: TOI.IKaMH BeTBfleHH~ U =±-AlL_ H oeofieHHOeTbiO 

sin¢ 
BHAa (1- ~B)y ,KOrAa cos¢<0, H (1+ ~B)~ KOrAa cos¢>0, KOTopa~ 
no~Bn~eTe~ H3-3a oeo6eHHOeTH ~yHK~HH (1-zlxc)-y B 6eCKOHe4HO 
YAaneHHO~ T04Ke. Bee BBeAeHHble OC06~e TOI.IKH nemaT BHe ~H3H­
I.IeeKoro AHeKa lui~ Uc <AB, TaK I.ITO eenH ~YHK~H~ f(z) HMeeT 
TOflbKO OAHY napy H30flHPOBaHHbiX oeofibiX TOI.IeK B KOHei.IHO~ KOMn­
neKeHO~ nnoeKOeTH, TO riOAXOA~~HM Bbi60pOM napaMeTpOB npeo6pa-
30BaHH~ /17/ aeerAa MOmHO A06HTbe~, 4T06~ g(u) s f(z(u)) npH­
HaAnemana Knaeey ~Hwepa F 1 • An~ ynyl.lweHH~ noBeAeHH~ K03~~H­
~HeHTOB npeo6pa3oaaHHoro P~Aa MomeT oKa3aTbe~ none3H~M pac­
eMoTpeHHe KOppHrHpoaaHHO~ ~YHK~HH 

ycor 
gcor(u)sK (u~st,u)g(u), /30/ 

3aaHe~~e~ oT napaMeTpoa y cor H u cor 
c 

3. METOA OnTHMAnbHOrO nPE06PA30BAHHR 

npeAnonomHM, I.ITO HaM H3BeeTH~ N l.lfleHOB B pa3nomeHHH ~YHK­
~HH f(z) a eTeneHHo~ P~A /eM. /4//. TorAa a P~Ae Te~nopa /21/ 
Afl~ npeo6pa30BaHHO~ ~YHK~HH f(z(u)) He06XOAHMO YAepmaTb TO me 
caMoe 1.11-1eno 1.1neHoa: 

N 
gN(u) sfN(z(u)) = I b (B,¢)u 0 

n=O n /31/ 

RBHbl~ BHA K03~~H~I-1eHTOB b0 (B, cp) HeTPYAHO Bbii.I_HeflHTb npH noMo­
~H pa3nomeHH~ ~YHK~HH /19/ o6paTHoro npeo6pa3oBaHH~ a P~A: 

N k 
zN(u) = I ck (B,¢)u 

k=1 
/32/ 

H nOAeTaHOBKH noeneAfiero B HeXOAH~~ P~A /4f. 8 ,qe~eTBHTeflbHO­
eTH eornaeHO /20/ K03~~H~HeHT~ b

0
(B,cp) H Ck(B,cp) 3aBHe~T 

TaKme OT napaMeTpOB X~ • nocne,qHH~ onpeAen~eT BTOPYIO HenoA­
BHmHyJO TOI.IKY npeo6pa30BaHH~ /17/ H Afl~ YA06eTBa Bbi6HpaeTe~ 
3apaHee Ha OeHOBe rpyoo~ O~eHKH Afl~ KpHTH4eeKO~ TOI.IKH Xc-
Ha oeHoBe.aHaflH3a HCXO)::\Horo P~Aa. 

B~nHweM, Hal<oHe~, KQ3$¢H~HeHTbl KOPPH rHpoeaHHoro p~,qa. He­
nonb3Y~ pa3nomeHHe 

cor N 
Ky (uest u) = I d (B ¢· uest y cor )urn 

N c ' m=O m ' • c ' ' /33/ 

9 



nony4aeM 

N 
g cor (u)= ~ bcor(B,t..·uest cor)un 

N n=O n •"I'• c ,y 
/34/ 

r,qe 

/35/ cor est" cor n est cor 
b n (B, ¢; u , y ) = ~ b j (B, ¢ )d n-j (B, ¢; u c , y ) • 

' j=O 

3a,qa4a -Tenepb COCTOIH B BbJ6ope onTJAMaJlbHbiX, C T04KIA 3pe­
HIAR noee,qeHIAR K03¢¢JA~IAeHTOB pR,qa /34/, 3Ha4eHIAH napaMeTpOB 
npeo"6pasoeaHIAR B lA ¢· npiA 3TOM ,qnR npocTOTbl nonomi-1M ·r cor=y est 
napaMeTpbl U ~st lA y est, KOTOpble BXOART B Koppi1 rJApyiOII\YIO ¢yHK­
~IAIO, 6y,qeM onpe,qenRTb caMocornacoeaHHbiM o6pasoM. npe,qnaraeMaR 
npo~e,qypa COCTOIAT B CJle,qyiOII\eM. nplA sa,qaHHbiX 3Ha4eHIARX napaMeT­
pOB npeo6pasoeaHJAR B, ¢ 11 x~ cocTaBnReM oTHoweHIAR nocne,qo­
eaTenbHbiX K03¢¢JA~IAeHTOB HeKoppJAriApOBaHHOrO pR,qa /31/: 

b (B, ¢) 
n 

p - ) 
n -- bn-1 (B, ¢ 

n = 1, ... N. /36/ 

Cor nacHO Bblpa>KeHIAIO /5/, OlK1,qaeMble OTKJlOHeHIAR T04eK p OT 
npRMOH JllAHIAIA C HaKJlOHOM J::..=..!.._ lA OTpe3KOM -

1
- JAMeiO~ aCIAMn-

TOTIA4eCKIAH BJA,q: Uc Uc 

1 y- 1 1 
p - -(1 + --) ~0(-). 

n uc n 0 2 
/37/ 

0TCIO,qa BIAAHO, 4TO T04KaM Pn MOlKHO npJAnJAcaTb Bee W n• nponop­
~IAOHaJlbHbiH· n2, lA npoBeCTIA 4epe3 HIAX npRMYIO JllAHIAIO, onTJAMaJlbHYIO 
B CMbiCJle HaJAMeHbWIAX B3BeWeHHbiX KBa,qpaTJA4HbiX OTKJlOHeHIAH, MepoH 
,qiACnepCJAIA T04eK B 3TOM CJ1y4ae RBJlReTCR BeJ1JA4JAHa 

N 
Q(B, ¢) = ~ w [p, - _1_(1 + .L:::'-!_)]2 

, , : n = 1 . n .n . u c . n 
/38/ 

. N 
r,qe w. = n2 I ~ m 2 

n m=1 

I 

t 
~~ 

J ~ 
\ 

~,, .,. ..... 

~~ 

·~ 
'l 

''~ r 

Hs MJAH~MyMa ¢opMbl 138/ onpe,qenRJOTCR o~eH04Hble 3Ha4eHJAR napa­
MeTpoe U ~st=Uc(B,cp) lA yest=y(B,lp ). ' nOJiy4eHHble 3Ha4eHIAR nC?ACTaB- ·. · 
nReM a· Ko3¢¢JA~JA·eHTbl /35/ cTeneHHoro pR,qa AnR · J{oppJArJApoeaHHOH · 
¢YHK~IAIA /34/ 11 cocTaBnReM HOBble OTHOWeHIAR BJA,qa' /36/: 

b cor (B ,~... uest y est 

'10 

p cor 
n 

n ·~· c ' 
b cor (B ,~... u est est 

n-1 •"I'• c ,y 

/39/ 

Aanee cHoea npoeo,qJAM npRMYIO JliAHIAIO no MeTOAY HaJA~eHbWJAX esee­
weHHbiX KBa,qpaTJA4HblX OTKJlOHeHIAH. MepoH ,qiAcnepCIAIA KOppiArJApOBaH­
HbiX T04eK RBJlReTCR ¢opMa /38/, AJlR KOTOPOH nony4aeM 

Qcor(B,¢)= ~ W [p cor __ 1_(1 + y'-1 )]2 
n=1 n n u' n c 

/40/ 

3Ha4eHIAR U 'c lA y'' ,qaJOT KOppJAriApOBaHHble O~eHKIA AJlR KPIATJA4eCKOH 
T04KIA lA KPIATJA4eCKOrO noKa3aTeJ1R COOTBeTCTBeHHO. . 

Oml1MaJ1bHble napaMeTpbl npeo6pasoeaHJAR B=B 11 ¢=¢- onpe,qe­
nReM, MIAHIAMIA31APYR ¢opMy /40/ no B lA cp B ,QOCTaT04HO WIApOKIAX 
IAHTepeanax. npe,qeapJATeJlbHYIO o~eHKY IAHTepeaJlOB 3Ha4eHIAH B lA cp 
MO>KHO nony41ATb JA3 aHanJAsa JAcxo,qHoro pR,qa MeTo,qoM na,qe-annpoKcJA­
Ma~JAH. B T04Ke MJAHJAMyMa ¢-nbl , I 40/ nony4aeM K03¢¢JA~JAeHTbl omJA­
MaJlbHO npeo6pasoeaHHoro KoppiArJApoeaHHoro pR,qa: 

-b cor_ b cor (-B ;:. - est - est ) 
n - n •"I'• uc ' Y ' 

/41/ 

r,qe u ~st,Uc (B, ¢;) 11. y est =y(B,c,b)Jlo OTHOWeHIAIO K TaKJAM o6pa30M 
nony4eHHOMY o6opeaHHOMY cTeneHHOMY PRAY 

N-
g cor (u) = ~ b cor u n , 

N n=O n 
/42/ 

IAMeiOIJ\eMy 6onee perynRpHoe noee,qeHJAe K03¢¢JA~JAeHTOB, 4eM JAcxo,q­
HbiH PRA, MO>KHO npJAMeHRTb Bee CTaH,qapTHble MeTOAbl aHaJ1JA3a C ~eJlbiO 
IA3BJ1e4eHIAR 6onee Ha,qe>KHbiX O~eHOK ,qJlR KplATJA4eCKIAX napaMeTpOB. 

AnR peaniAsa~JAJA oniAcaHHoro Bblwe MeTo,qa 6blna cos,qaHa nporpaM­
Ma AJlR 3BM, 6noK-cXeMa KOTOPOH nplABOAIATCR Ha plACYHKe. 

4. AHAJ1H3 HEKOTOPbiX PRAOB 

npoeepKy 3¢¢eKTIABHOCTIA npe,qJlO>KeHHOrO MeTo,qa npoee,qeM Ha npJA­
Mepe ,qeyx TIAnOB pR,qoe: ,QJlR cne~JAaJlbHO CKOHCTpyJApoeaHHbiX TeCTO­
B~X ¢yHK~IAH lA ,QJlR BbiCOKOTeMnepaTypHOH BocnplAIAM41ABOCTIA MO,qeJliA 
feH3eH6epra co cnJAHOM 8=1/2 Ha Tpex Ky6JA4ecK~X peweTKax /n.K., 
o.~.K. 11 r.~.K./. 

B Ka4ecTee npoCTbiX ¢yHK~JAH paccMaTpJAeaeM cne,qyiOII\JAe: . 

/A/ (1 + 1,25x)-o•25 (1-1,6x)-1.4 , 

/B/ (1 + 2x)-o'25 (t..:.1,6x) - 1•4 , 

/C/ (1 +·3,2x +4x2 )0 ·25(1-1,6x)-1.4 • 
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Roa~~~HeHT~ HCXO~Horo pn~a. 

~--~----~O~eHKa HHTepBanoB 3HaqeHH~ Bapua­
~HOHHKX napaweTpoa npeo~paaoBaHH4 

a(a1, •.....•.• a6 J, B. 'f. t,. B. IJ 'f 

Roa~~HeH~~ npeo~paaoBaHHoro p~a 

b(b1, .: ...... b6 ) = F( B,f,aJ 

Onpe,~;e.leHHe o~eHoK uest ~vest c I V 

B~quc~eMHe xoa~anHeH~OB 

xoppurupy~•~ro p~a 

d(B,'f,Ucesr, 
0

est1 

B~quc~eHHe Koa~~H~HeHTOB 

KOppHrHpOBaHHOrO paAa 
-cor 
b (B,'f, b, dJ 

MIIBIIMB3~HH ~op~m 
- cor-
a r B, fl 

Hos~e aHa'leHliJII neT <. 
napaweTpos. 

bflOK-CXeMa nporpaMM~ AflR B~4HCfleHHR K03$$H~HeHTOB 

onTHMaflbHO npeo6pasoaaHHoro PRAa. 

[ 

Bo BCeX Cfly4aRX OCHOBHaR / 11$H3H4eCKaR 11
/ OCOfieHHOCTb Bblfipa-

Ha Ha nono>KHTeflbHOH nonyocH, a T04Ke x c =0,625, 1-1 HMeeT noKa-
saTeflb y=1,4. B TeCTaX /A/ H /B/ CMy~a~~aR oco6eHHOCTb HaXOAHT­

CR Ha OTPH~aTeflbHOH nonyoCH, COOTBeTCTBeHHO B T04KaX X 1 =-0,80 
H X 1 =-0,50 , H HMeeT CTeneHHOH noKa3aTeflb y 1 = 0,25. B cny4ae /C/ 
BKfl~4eHa napa KOMnneKCHO conpR>KeHHbiX CMy~a~~HX OCOfieHHOCTeH 

B T04KaX Z =-0,4+0,3 i H zt =-0,4 -0,3 i. 
B Ta6n. 1 1-1 2 npHBOARTCR pesynbTaTbl aHan1-1sa nepablx 6 4fleHOB 

pasno>KeHHR $YHK~HH /A/, /B/ H /C/ B CTeneHHOH PRA. MeTOAOM OT-
HOWeHHH p n H p n aHaflH3HpOBaflHCb KaK HCXOAHbiH PRA - nepaaR 

KOflOHKa, TaK H npeo6pa30BaHHbiH PRA 6e3 KOppeK~HH H C KoppeK­
~HeH - COOTBeTCTBeHHO BTopaR H 4eTBepTaR KOflOHKH. 0KOH4aTenb­

Hble o~eHKH AflR KpHTH4eCKOH T04Kl-1 H KPHTH4eCKoro noKa3aTeflR 
/B CK06KaX/ H npHBeAeHHble xapaKTepHCTHKH pa36poca HX 3Ha4eHHH 
onpeAeneHbl H3 3KCTpanonRHTOB HeaHnnR p ~1) , p J1) , p ~2) 1-1 p ~2) 
I eM. /6/, /8/ I. O~eHKH, nony4eHHble H3 naAe-annpoKCHMaH-
TOB [ 2,2 ), (3,2) H [2,3) AnR norapH$MH4eCKOH npOH3BOAHOH OT onTH­

MaflbHO npeo6paaoaaHHoro PRAa 6e3 KoppeK~t-~H 1-1 c KoppeK~Heei, 
npHBeAeHbl COOTBeTCTBeHHO B TpeTbeH H nRTOH KOflOHKaX, npH aHa­
flH3e ny.TeM npeABapHTeflbHOrO npHMeHeHHR MeTOAa onTHMaflbHOrO 
npeo6pa3oaaHHR pe3ynbTaTbl pa36Haa~TCR Ha ABe rpynnbl a 3aBHCHMo­

CTH OT Toro, KoTopaR H3 aenH4HH Pn HflH Pn - KnaAeTCR a oc­
HOBY KPHTepHR onTHMaflbHOCTH /CM. /38/, /40//. AnR 6onee CflO>K­
HOH TeCTOBOH $YHK~HH /C/ AaHbl TaK>Ke o~eHKH, nony4eHHble MeTOAOM 

6ee1Kepa, - Ta6n.2, wecTaR KOflOHKa. 
Ha OCHOBe 3THX pe3yflbTaTOB MO>KHO CAeflaTb CfleAY~~He BbiBOAbl. 

To4HOCTb o~eHoK, nony4aeM~x npH npHMeHeHHH MeTOAa onTHManbHo­
ro npeo6pa3oaaHHR, cy~ecTBeHHO yny4waeTCR nocne 4acTH4HOH 
KOppeK~HH no.OTHOWeHH~ K oco6eHHOCTRM, BBOAHMbiM npeo6pa30Ba­
HHeM KoMnneKcHoro nepeMeHHoro~ B pesynbTaTe npeo6pa3oaaHHR 
H KOppeK4HH AOCTHraeTCR 6onee YAOBfleTBOPHTeflbHaR cornacoaaH­

HOCTb Me>KAY O~eHKaMH, nony4eHH~MH 1-13 aHaflH3a no MeTOAY OTHO­
WeHHH, C OAHOH CTOPOH~, H no MeTOAY naAe-annpOKCHMaHTOB - .: 
c APYroC1. 0wH6Ka a cpeAHeH o~eHKe, BbiTeKa~~eH H3 naAe-annpoK-
CHMaHTOB [2,2), [3, 2) H [2,3 ), He npeB~WaeT 0, 3% AflR Xc 

H 1 ,5% AnR Y B Cfly4ae TeCTa /A/ H 0,6 H 2% COOTBeTCTBeHHO 
B Cfly4ae TecTa /6/. TaK KaK CMy~a~~He oco6eHHOCTI-1 B o60HX cny-
4aRX HaXOARTCR Ha OTpl1~aTeflbHOH nonyOCI1 11 Bbi3~Ba~T OC~I1flflR~I111 

K03$$11~11eHTOB PRAa, TO HCnOflb30BaHI1e p n BMeCTO p n np11 aHa­
flH3e no MeTOAY OTHOWeHI1H npi1BOAI1T K 3aMeTHO flY4WI1M pe3yflbTa­
TaM. 0cTaT04HaR HeT04HOCTb O~eHOK CBR3aHa C TeM, 4TO Mbl yMeHb­
WI1flH 411cno aap11a~110HH~X napaMeTpoa, ronaraR a Kopp11r11py~~eC1 
$yHK~I1H y cor =y est, rAe 3Ha4eHI1e y est onpeAenReTcR caMocorna-

coaaHHbiM o6pa3oM 113 o~eHKI1 AflR y. Ecn11 nono>KI1Tb year =1,65, KaK 

CfleAOBano 6bl 113 RBHOro B11Aa oco6eHHOCTH <!JYHK~HH /A/ H /B/ 
B 6eCKOHe4HO YAaneHHOH T04Ke, TO ace MeTOA~ aHaflH3a npeo6pa~ 
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Ta6nHtta 1 

rTecT Kpw- MeTo.n MeTo,n OUTRManoHOro npeo6pa30BBHKR 

I Te- OTHO- Ees KOPPeK!lKK c RoppeKIJwen 

~ 
pwn meHJd! I 2 3 4 

0.635 0.62I 
( !.48) ( I.37) I 

f 0.62762 0.5992 0.627 0.6202 . ( 0.624 

(r .4247 ) (I.I666 ) 
( !.42) 

( !.35210 ) 
!.39) 

0.625 0.625 I 
( !.40) ( !.40) P.. -
0.654 

( !.64) 
0.627 ; 

( !.42) ,..., 

f o.63r18 0.60004 0.635 0.62702 (0.625 

(r.5or4) (T.I7Gr) 
( !.48) 

( I.428r) 
!.40) 

0.625 0.625 
( !.40 ) (!.40) 1 

r- 0.870±0.298t 0,6!5 I 
( !.34) 

'o 0.59!8.9 0.6033 0.698 0.6!64 0.623 
. J, (2.07 ), (!.38) 

(!.421 . (I. 1565 ) (!.32715 ) 
. 5.45) . 0.625 0.625 

(L40) ( !.40) 

0.670!0.403i 0.615!0.!06 

' 

I 
' 
) 

o 

--- 0.988!0.0!4[ o.6231 0.624 f o.62916 O.G09r 
( !.39) 

!(!.488 ) .(I. 1742) 
0.625 

( I.3956 ) 
0.625 

I (I.40) ( I_.40) 

Ta6nHtta 2 
' 

I ·---~ 

TeeT Kpl'l- Me-ro.n MeTo.n onTJ!MBJ!oHoro npeo6pa3oBaHHR ' lleTon FeflKepai 
Te.!. OTHO-' Ee3 · KO:Q2eKI1KI'I C K.OJJ2f-~lJ!efl 
pd meHwl!· T · · 2 · 3 4 nB,lle-amlJ!H3 1 

'' . -
' ' . 0.594 0.63! . 

' (!.2!) (!.44) 7•) 

,. ;_. I• 
.,, 0;6631) ·0.5793 0.599 . o.63o1 '0.63! 

f (I .84! (I.I0~4 ) 
(!.23) 

_(!.4343 ) 
( !.44), 

0.59! 
2.!4) 0.598 0.63! (I .!9) 

·c ,·, (1.22) (!.44) 
0.599:!:0.06Ii 

I' 0.599 0.643 
(!.22) (I .49) 

) . 0.65642 0.58!93 0.599 '0.636! .0.621 0.584 

'p. (!~7232) (I.I25I) 
(L22) 

( !.4753) 
(1.38_ (I. 16} 

0.599 0.6!7 
(!.22) ( !.36) 
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30BaHA~X H KoppHrHpOBaHH~X PRAOB npHBOART K T04H~M 3Ha4eHHRM 

AllR x c H y; OcTaHoBHMCR Ha 3ToM sonpoce noApo6Hee. 

norapH~MH4eCKHe npOH3BOAH~e OT TeCTOB~X ~YHKLtHH /A/ H /6/ 
RBilR~TCR npocT~MH AP06Ho-pattHoHanbHWMH ~YHKttHRMH c ABYMR non~-
caMH nepsoro nopRAKa a T04Kax x H x • no3TOMY see naAe-

annpoKCHMaHTW [1,2),[2,2}, [3,2},[2,3J H [1,4~ K IlOrapH~MH4eCKOH 
npOH3BOilbHOH OT HCXOAHOro PRAa Aa~T T04HWe 3Ha4eHHR AI1R OC06biX 

T04eK X 1 H Xc' a TaK>Ke AllR COOTBeTCTBY~~HX CTeneHHbiX noKa3a­

TeileH y 1 H y; B 3TOM Cily4ae npeo6paaosaHHe 3Hnepa /10/ MO>KeT 

YAanHTb cMy~a~~Y~ oco6eHHOCTb (1-z lx 1)-o.25 a 6ecKoHe4HOCTb, 

HO TOrAa oco6eHHOCTb· Z - 1•65 ~YHKLtHH /A/ H /6/ B 6eCKOHe4HO 

YAaileHHOH T04Ke noRBHTCR B T04Ke X~+ jx 1 j, B03My~aR, B CBO~ 
04epeAb,nOBeAeHHe K03~~HttHeHTOB PRAa. no3TOMy npH OTCYTCTBHH 

T04HOH KOMneHCattHH OC06eHHOCTH (1-bu/ a) 1•
65 

caMocornacoBaHHaR 

OnTHMH3attHOHHaR npotteAypa npHBOAHT K 11 KOMnpOMHCCHOMy11 peweHH~, 
npH KOTOpOM 8 U -nilOCKOCTH ooe CMy~a~~He OCOOeHHOCTH (1-u/u

1
)-o.25 

H (1-bu/a) 1.65 6YAYT Ha AOCTaT04HO 60ilbWOM, HO KOHe4HOM paCCTOR­

HHH OT Ha4a1la KOOPAHHaT. TaKHM o6pa30M AOCTHraeTCR MaKCHManb­

HaR KOMneHCattHR HX BilHRHHR Ha K03~~HttHeHTbl PRAa. 3THM OOCTOR­

TeilbCTBOM 06bRCHReTCR TO, 4TO TOilbKO naAe-annpOKCHMaHT [2,3) 

AI1R npeo6pa3oBaHHOrO PRAa AaeT T04HWH pe3yilbTaT He3aBHCHMO OT 

TOrO, npOH3BOAHTCR Bbl6paHHaR HaMH 4aCTH4HaR KOppeKttHR HilH HeT. 

113 BbiWeCKa3aHHOrO RCHO, 4TO eCilH 8 Cily4ae TeCTa /C/ nposeCTH 

npeo6paaosaHHe KoMnneKcHoro nepeMeHHoro 6ea T04HOH KoppeKttHH, 

TO 4HCI10 CMy~a~~HX OCOOeHHOCTeH 8 KOHe4HOH o6naCTH u-nilOCKO-

CTH npeBbiCHT MaKCHMailbHOe 4HCI10 nOil~COB y naAe-annpOKCHMaHTOB .• 

BHAa [M-1, M], M=1,2, ••• , KOTOpble MO>KHO nOCTPOHTb H3 WeCTH K03~-
~HttHeHTOB. no3TOMy HH OAHH H3 AOCTYnHWX naAe-annpOKCHMaHTOB 

AI1R npeo6paaosaHHoro PRAa He AaCT T04Horo peaynbTaTa. HecMOTPR 

Ha 3TO, OtteHKH AilR Xc H y, nony4eHH~e nyTeM ycpeAHeHHR no 

annpOKCHMaHTaM [2,2), [3,2) H [2,3), OTI1H4a~TCR OT T04HbiX 3Ha4eHHH 

MeHee 4eM Ha 1% AI1R x c H 3% AilR y, ecnH npHMeHeH MeTOA onTH-

ManbHoro npeo6paaosaHHR c 4aCTH4HOH caMocornacosaH'HoH K_QppeK­

ttHeH. B 3TOM cny4ae onTHManbHWMH napaMeTpaMH RBilR~TCR B = 0,48 

H cp =140°, 4TO o4eHb 611H3KO K MOAYil~ (jz 1 1 = 0,5) H apryMeHTY 

(argz 1 ~ 143°) KOMnileKCHO-COnpR>KeHHWX CMy~a~~HX OC06eHHOCTeH 

a ~yHKttHH /C/. Eea npHMeHeHHR KoppeKttHH MeTOA.OnTHMailbHoro 

npeo6paaosaHHR AaeT owH6Ky a 4,2-4,5% npH onpeAeileHHH xc H 13% 
npH onpeAeileHHH y, H MeTOA oeHKepa - COOTBeTCTBeHHO 6% H 16%. 

npeAilaraeMWH MeTOA onTHMailbHOro npeo6pa30BaHHR 6bl11 npHMeHeH 

TaK>Ke AI1R aHa11H3a XOPOWO H3BeCTH~X BbiCOKOTeMnepaTypHbiX PRAOB 

AI1R socnpHHM4HBOCTH a MOAenH reH3eH6epra /cnHH 1/2 I Ha Tpex 

KY6H4eCKHX peweTKax. B 3TOM Cily4ae Mw cpasHHBaeM nony4eHHble 

HaMH H3 al-ia11H3a WeCTH K03~~HttHeHTOB pe3yilbTaTbl C 11Y4WHMH cy­

~eCTBY~~HMH OtteHKaMH, OCHOBaHHWMH Ha H3BeCTHWX AeBRTH /r.tt.K./ 

HilH AeCRTH /n.K. H O.tt.K./ K03~~HttHeHTaX 114 •16 •171 
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(I .12) (!.43) 

;.:; _0.588 
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~ 
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I 
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J: 
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B nepeoH KonoHKe Ta6n.3 npHBOARTCR o~eHKH AnR KPHTH4eCKOH 
T04KH H KPHTH4eCKOrO noKa3aTenR /B CK06Kax/, nony4eHH~e B paH­
HHX pa6oTaX /18·20/ , nOCBR!IleHHbiX 3THM pR,qaM, KOr,qa 6blnH H3BeCTHbl 
nHWb nepebre 6 Ko3¢¢H~HeHTOB. Bo BTOPOH KonoHKe ,qaH~ coepeMeH­
H~e o~eHKH. KaK BHAHO H3 Ta6nH~bl, aHanH3 KOPOTKoro PRAa H3 
WeCTH K03¢¢H~HeHTOB no MeTOAY OTHOWeHHH /KonOHKa 3/ H na,qe­
annpOKCHMaHTOB K norapH¢MH4eCKOH npOH3BOAHOH OT BOCnpHHM4HBO­
CTH /KOnOHKa 4 - AnR HCXOAHOro PRAa H KOnOHKa 5 - ,qnR pR,qa, 
npeo6paaoeaHHoro no MeTOAY 6eHKepa/ cpaay ,qaeT nepe~e ,qea aHa­
Ka O~eHKH AnR KpHTH4eCKOH T04KH B cny4ae o.~.K. H r.~.K. pewe­
TOK, Tor,qa KaK AnR n, K, peweTKH X c nony4aeTCR C OWH6KOH no­
PRAKa 10%. npHMeHeHHe MeTo,qa onTHManbHoro npeo6paaoeaHHR npHBO­
AHT K 3Ha4HTenbHOMy yny4weHH~ cornacoeaHHOCTH Mem,qy na,qe-an­
npoKCHMaHTaMH H peaynbTaTaMH aHanH3a no MeTOAY OTHOWeHHH, 
B 4aCTHOCTH, 3TO oco6eHHO RCHo npoRBnReTcR e cny4ae n.K. pe­
weTKH. 

Ta6nH~a 3 noKa3breaeT, 4To e cny4ae o.~.K. H r.~.K. peweToK 
AnR npeo6paaoeaHHoro H KoppHrHpoeaHHoro PRAOB H3 wecTH Ko3¢¢H­
~HeHToe nony4a~TCR peaynbTaTbr /no MeTOAY OTHOWeHHH - KOnOHKa- 8, 
H3 na,qe-aHanH3a - KOnOHKa 9/, KOTOpble npaKTH4eCKH He OTnH4a~TCR 
OT ny4WHX COBpeMeHHbiX O~eHOK, C,qenaHHbiX Ha OCHOBe PRAOB H3 
6onbwero 4Hcna 4neHOB /KonoHKa 2/. · 

HHoe nonomeHHe Ha6n~,qaeTcR e cny4ae n.K. peweTKH. XoTR 
npeo6pa30BaHHble PRAbl Cyl!leCTBeHHO 6onee perynRpHbl, 4eM HCXOAHble, 
pa3nH4He B O~eHKaX AnR X

0
, nony4eHHbiX no MeTOAY OTHOWeHHH 

H H3 na,qe-annpOKCHMaHTOB, yKa3biBaeT Ha He06XOAHMOCTb npoBe,qeHHR 
6onee o6cTORTenbHoro aHanHaa /eM., HanpHMep,/3,10/ /. Bce-TaKH , 
nocne npeo6paaoeaHHR H KoppeK~HH peaynbTaT AnR x , cornacHo 
MeTOAY OTHOWeHHH,OTnH4aeTCR nHWb Ha 1-3% OT peayAbTaTa pa6o-
Tbl 1171, a c noMO!Ilb~ npocToro na,qe-aHanHaa x o~eHHBaeTcR 

c 
C OWH6KOH nopR,qKa 3-5%, 4TO HaMHoro ny4We O~eHKH, nony4eHHOH 
no MeTOAY 6eHKepa. 

npHBe,qeHHbre Bbrwe npHMepbr noaeonR~T C4HTaTb, 4To e peaynb­
TaTe npHMeHeHHR npe,qnaraeMoro HaMH MeTo,qa onTHManbHoro npeo6-
paaoeaHHR nony4a~TCR PRAbl co 3Ha4HTenbHo 6onee perynRpHbrM 
noee,qeHHeM K03¢¢H~HeHTOB. TaKHM o6pa30M, Ha OCHOBe aHanH3a 
XOTR H KOpOTKHX HCXOAHbiX PRAOB npOCTbiMH MeTo,qaMH MOmHo nony4HTb 
AOBOnbHO T04Hble O~eHKH AnR KpHTH4eCKHX napaMeTpOB. 
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