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6aaTap A., Oy3WHHH H.B. P5 -80-109 

0 4HCneHHOM peweHMH OAHoH ABYXnapaMeTPH4eCKOH 
3aAa4H Ha Co6CTBeHHWe 3Ha4eHH~ 

Ha ocHoae HenpepwaHoro aHanora MeTOAa HbOTOHa pa3pa-
6oTaH H peanH308aH anrOpHTH 4HcneHHOro pemeHHft 3aAa4H Ha 
Co6CTBeHHWe 3Ha4eHHft Anft CHCTeMW ABYX o6WKHOBeHHWX AH~ 
~peH~HanbHWX ypa&HeHHH BTOporo nopftAKa, C~3aHHWX ABYMft 
ae•ecTBeHHWMH napaMeTpaHH. PaccHOTpeHHaft 3aAa4a B03HHKaeT 
8 TeOpeTH4eCKOH H KBaHTOBOH MeXaHHKe. 

Pa6oTa BWnonHeHa 8 na6opaTOPHH BW4HCnHTenbHOH 
TexHHKH H aaToMaTH3a~HH OHRH. 

Baa ta r 

On 
.me.tbod.. 

2296/2- 00 np. 
E- I )J E9.aTap , ,Il . H 

lly3 b1Ht1H , M .B. 
0 t!H.CJieHHOU pellieHHH. ••• 
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sjf- ~,/~~ 
~f?F.- r,:i/£;?lt>t.ct_> b _ ;y!f ~ _ )/'t<" .._e w_to_n _ _.______, 

I. Bse8eHMe 

PaccwaTpMsaeTcfl anropKTM 4McaeHHoro pemeHxR qacTM4HoA 8Byx
napaweTpM4eCKoR 3&884M H8 C06CTBeHH~e 3H&4eHMfl Anfl CKCTe~ 8M~ 

¢epeK4M8AbHHX ypaBHeHK~ 

If, (,.\,. ).t, U.(t)) :< [~ + Q, (A.) .•. 't )} U, ( 'l.) - 0 , ( I) 

a, < t < t, ; i ~ 1, 2 

C rpaHK4H~ ycnOBMflMM 

f./!.,,Jz ,u,l-z_)):{d.:/>..t ,Az,'t)J'l.. + fiJ O.,,>..z,'t)Ju,ft) { = 0, 
't•t,, (2) 

J=1,Z, 'l.c.~:a, , t i z~ K, 

B 3&8&4e ( I)- (2) .A. H A2 - Be!lleCTBeHH~e napaweTpbl , a 
Q i.().,,A,,'t), d<J O.,,Az ,'t) H f.:~ (.:\ ,,Az, 't.) - ,ll,eACTBM
TeJibHble tJiyMK LtMH, 3&88JIKble Ha MHTepBMax a; < t < 8. , - -<A, < 00 • 

npH4eW B rp8Jij{q}{!il( T04K&X 'l. : 'Z.< j 4!JHK1\l(M d •J H f i.J T8Jitlle 
onpe,Q,e.lleHbiK d~().,)z,t.:;)+f~i ~• • .l.t,'t'-J) >0 • llpe,Q,nOJI&-

r aeTC11 , 4TO CY!IIe CTBYJ>T Ta.xKe SH84eHK11 A~ M >. .t , KOTOpbOII 
COOTBeTCTBYJ>T HeTpHBH8JibKble pemeHMJI U • ( 't) H Uz {1.) 3&8&'DC 
{l) - ( 2 ). 

~aqa ( l )- (2) BCTpe4aeTC' ' 1).8.3AM4Ho!X Jl&tSAe.I&X T80p81'HQ8C
KOA/I/ M KBaHTOBoA »eX&HKKH 12 - 47. B pa6oTe/I/ npK&e,Q,eHbl aAro-

pMTW qxcJieHHOro pememm ( I )-(2) , ~eca MO~-

MK Ms secTHoro weTOA& CTpe~b6~ ( HanpMMep , cTp. 281) . CJie,Q,yeT 
OTWeTKTb 1 4 TO 3TM 8JirOpHTMbl , KaK np&BMJI~ H8YCTOR4M8bl B S&A&Q&X 
KBaHTOBOA W8X&HMKK, paCCMSTpHB&elill>IX H& nO.II)'OC JI 0 ~ 't..: oo , B 
T8X C.IIJ4&KX , KOr )!,& KCKO~e pemeHi11 CKCTeWd ( I) 8 CMMnTOTJIQ8CKH 
HeycToAQHobl npK ~-~. B pa6oTe/ 6 , H&P118Y c xaqe cTBeHKYMM l CCJie

.u.o saHMJIMH ( I )- (2) , .zr.au 8JII'Opl!'l'll pemeHBJ! aTol S8.1t&1DI, oc
HOB&HHbiA H& weTO)!,e YC T&HOBAeHKR ( HanpKWep,/?/ CTp .429) Jl KOHe4HO

pa3HOCTHOA annpoKc~K ( I ) - ( 2 ) . O.ztlUUto· IIpl! BCC4eJtOBll-
HMRX H nOCTpoeHHH ,II,&HHOr O aJirOpKTW& C~CTBeHHO KCnOJib3yeTCR 



npe.n.noJI011:8HMe 0 JIMHeAHoA aaBKCIOIOCTK 4>YHKf..IH' a L (A<, At . t) OT 

cneKTp!U!&HtlX napaMeTpoB ). 1 , A. t • B pa6oTe 4/ .II.JIR pemeHKR KOHei.I

HOpa3HOCTHoA aa.n.at.~K, anrrpoKCKWKp~eA ~KI.IHyD 3~aqy (J)- (2) 
B aa.n.a1.1e ,I,Byx KYJIOHOBCKKX t.teHTpoB, npKWeHeH u eTo,o, H&moHa. ~ 

CBR3h 3TOI"O M9TO,D,a C M8TO,D,OM o6paTH~X KT8paf..1HI\ ( HanpKMep , / 5 

CTp . J9!), a TaKXe C Hh~TOHOBCK~ KTjPaf..IHRYM, MCITO,b3~KWM OT
HOW8HKe P3neR, JKaaaHo B pa6oTax 8•9 • B pa6oTeflO AJ1R pemeHMR 

pa3HOCTHOA 3~ai.IH, annpoKCKMHp~eA ypaBHeHMe BM.D.a { J) C ~KHei!

HOA 3&BMCKMOCTb~ K0~9HT& a, OT CneKTpMbH<>IX napaMeTpoB 

). , A.z H TpeXTOI.Iei.IHbiNK I"paHMI.IH:>IMH ycnoBMRWM , npe)I,JIOUHa Jll>DTo

HOBCKaR MT8p8.l.{KOHHaR npot.te.n.ypa, B KOTOpoR ITOCJI8.li.OBaTe~bHae npM6-

JID9HKR .II.JIR .), )•z onpe,D,8JIR~TCR C ITOMOlllb~ o6o6~HHliX OTHOW8HMA 

P3JI8R , MKHMWM3KpywptX H& K~OM KT8pa!.lKOHHOM mare H8BR3KY no 

HOPfe 1.. z ,u.nR ypaaHeHMR ( I ) • 

H ,o,aHHoA pa6oTe npe.D.J!araeTCR anropMTM I.IMCJieHHoro pemeHKR 

3a.D.ai.IK (J) - (2) B 6oJiee 06D~eA ITOCTaHOBKe . 8 Kai.I8CTB8 OCHOB~ .II.JIR 

paapa60TKH 3TOI"O &JII"OpKTMa B~6paH Henpe~B~A aHanor W8TO.D.a 

Hb~TOHa/II/, ycneiiiHO MCITOJ!b3yew;l! fPM pemeHl!JI 3"a1.1 KBaHTOBOA 

N8XaHMKM Ha CBR3aHH!Xe COCTOlniMR 12 M paCC8!niKfl 3/. PaaBMBae

~ ITO.D.XOA IT03BOJIR8T B pn.n.e CJiyqaea CTpoMTb KT8pal.{KOHH~e CX8~ 

C paCmMpeHH~K 06JiaCTRWM CXO.D.KWOCTK K HeKOTOp~K .D.OITOJIHMT8JibH~

NK CBOACTB&MH, HanpKWep C WMHMM8.11bHO 803WOllHOA Ha K~OW mare 

P.JIR ,D,aHHOI\ CXeY:>I H88R3KOI! ITO HOpM8 C . 3To .D.OCTKraeTCfl COOTBeT

CTB~ a~6opow mara no Henpep~aHowy napawe-rpy t , KCnonbaosa

Haeu pa3JIHI.IH.iX ,D,OITOJIHMT8JibHIXX ycJIOBiA HOpWMpoBKK C06CTBeHH~ 

pemeHMA K MO.D.K4>KLtKp0 8aHH~ CX8Y/ S ,g • YKCJI8HH08 HCCJI8.11.0BaHM8 

CXO.D.KYOCTH npe,u.nolll:eHHcl! 3.11.8Cb 8~KCJIKT8JlbHOI\ CX8Yo! BUIITOJlH8HO .II.Jifl 

.n.syxnapaweTpH4ecKoA a~a4K (I ) - (2) , co.n.epxallleR KOpoTKo,o,eAcTBYJl

lllHA noTeHl.{Kan Mopae K .n.anbHo.n.eAcTa~R noTeHl.{Kan KynoHa. 

2. HTepaqKOHHan c xeu a 

3aA&t.~a ( l)- (2) .n.oonpe.n.enReTCfl yCJto&KRWK HOpMKpoBKK co6CTBeH-

HbiX pemeHMA l., 

$, (.A,)z,U, h)): J G-, ().,,.A,, u. (l..)) dot -0 
a. ' (3) 

i ,.., .f, z ) 
r,u,e G , - HeKOTOpai! K3B8 CTHaR 4>YHKt.tKR, K CKCTeMa ( l) - ( 3) paCcwaT

p KBaeTCR KaK H8JIMH81\HOe ypaBHeHKe 

'/'{1.)"'0, (4) 

2 

r.n.e r ~ (;...,;.,, U,(-.) ,Uz('l.J) , a H8JIICH8AHaR 4>YHKl.{Kfl </ 3a-

A&Ha COBOKynHOCTb~ onepaTOpOB , onpe,o,eneHH~ JI8B~ 4aCTRMK ypaB

HeHK.A ( 1 ) - (3) . 

~fl pemeHKR ypa8H8HKR { 4) npK 3~aHHOY Ha4aJtbHON npK6Jioe-

HKK 
( O) { lo t A ( o) {o) ( •I ) 

2 "' .>., • z ,U, (z), Uz ( z) (5) 
II f .,_ f"- t 

K KCKowouy pemeHK~ r = (.A • , A ~ , u. fz) • u' f l.)) npKWeHReT-

CR Henpep~B~~ aHanor weTo.n.a Hb~ToHa . ~Tep8.LtKOHHaR cxewa nOJIYI.Ie

Ha C ITOMOlllbV M8TO,D,a 3 Anepa AJ!fl pemeHMfl 380HVl.{KOHHOI"O ypaBH8HKR 

, d'i! 
<J ( r ( t))CFC'"'-I.f(i(f.)), o~t <co . (6) 

C Hai.I&JibH~ yCHOBI!eY (5) K COCTOMT B cne~ew . 

ilyCTb Ha mare C HOWepoN /e ( k = 0, 1., 2, . • ·) KT8pal.{KOHHOI"O 

npot.tecca K3BeCTH~ npK6HIIJI[eHKR A;.t ,-A<* K co6cTBeHHbiM aHal.leHK RM 

).. ~ , 1\ ; K npK6noeHKR U .. 1.< 't J , u 2k r t. J K co6cT seHH"~ 
4>YHKLtMflW u! ( 7-) , U 2• ( 't) • Tor,o,a .II.JIH onpe,o,eneHMH KTep8.LtKOH-

HbiX nonpaBOK 

A ), ~ = /.1 ..:1 u • ('t) " v. L ( .... } 
L."- I t,t' ' "' L-. 

1- . f 2 . ' 
(?) 

He06XO.D.MWO peiDKTb CKCTeyY, COCTOfllllYD 

ypaaHeHKA 

K3 ,D,ayx AMifxtlepeHl.{Kanb~ 

[ ~ ~ G, (). 1k ,,.\zk ,'t )]ll'ik ("t.) = 

"'P.o.k ('t) _,. )L~k A., ,k (t) ~/2t Az,k (.'t.) 

c Kpaea~ YCJIOBMRWM 

[d,J().ftJl*'t)~ rf.J()~k)Zk,"t)]~,/'t)l =C.:1o,J: r 
!• l<i 

+ )'1k c<J1,/c +!'l*c'P,• 
K .D.Byx KHTei"p!UihHIDC ypaBH8HMA 

l , " l, 

)'
11

) ~L G..k rz>d-z. J'"f:A, 6;/t)dz +j ~~. ~~c (-z,Jt{JtJ dt = 
a, 4 t et .. 

( 

=-1 G,k(-r,} cl'l. 
o.. 

3 

(8a) 

(8a) 

(9) 



B aToA CHCTewe ¢YHK4KM 

p (t)=--{~~ t- GJ),t),l,?-)}u.~ t.) 
(.0~ k 

ft,k (t):-;)..J Q< o~k Jzk '2 )] u, ~ (~) I 

~k ( "L) "Gi. ( ·\.k ,Ad' u ,t ( t)) 

M KOHCTAHTbl 

l:d,Z' 

(jo. ~ =- [d.;( AI~ )zk. t )~ +- £., o.." . ).zb t)] u .. /'t) I . 
t~ t,, 

ci.jl. k ::-fix; [cl.;.d o.k ).,k. '!-):'to f- {/A,. )a, 't) 11 Ua/t) I 
'2.•1-;j 

e= ·-r.z . 
onpe~eneH~ Ha K~ow mare. 

( lOa) 

< IOe) 

PemeHHe CMCTe~ (8) - (9) wo&~-~o oc~eCTBMTb cne~ o6paaow. 
fipe~CTaBMW pemeHKe rpaHKtlHOR 3~a4J( (8a) - (8e) B e~e 

~k (t) "' V,o,~< ('t) • )'11< 1(,
1
,. (t) +)izl< 'Diz,~e O·J , (II) 

r~e ¢YHKltKK ~(,1< ('t) (e :0,1,2; '• .f,2.) RBJI.I!IlTCR pe1D8KKJOOI 
rpaHKtiHhiX 3a~4 

[ j~-r "G, ( ,\k .A:k,'t) }li'a.,k ( t) ~ P.t, l< ( 1.) , CI2a) 

[dt.6 (>..,,>-.p "!.)j'l. + L
4 

(>..,,>..t ,"t )] v,e. •J ·z.) / =Cc:1t , k ' 02e) 
't• t , j 

a napaweTp~ p
1
k >;U-zt HeKaBecT~ . 

PemKB rpaHH~K~e 3~&4M ( 12a)-( I2s) , woliHo onpe~eAHTb ~syx

nap~eTpK4eCKoe ceweRcTeo ¢YHKI.tHR 'O';t ( ..P1/( .)!a 1 t J , BK~ Ko
Toporo ~aH ¢Qp.!YJIOi\ (II). 3aweTKW, 4TO npK f.. ; 0 MOJIHO BblnMC&Tb 

B KBHO,, mme pemeHWI rp8.J:m'IBOA aa.natm (12) 

1?;;., ., (1..) =- u,~< h.> , ( 13) 

nocKOAbKY >. .: ~t f .>-~ • HeK3BecT~e napaweTpm .)-foe. , ~ 2 1.. 

RBJIRDTCR pemeHK8W CKCTe~ anre6~48CKKX yp6BH8HKR • 
e. 

jJ,k I [;).,c.,,. h) -t Q;,,t (l,)-o'%, G,f( ( 't.J]d'l. + 
~. 

4 

ft.[ '3 () 
+}'-zk 8), G, A: ( 'L)-t lf.z,k (t.)~; f:.,l; ("t))ch ~ 

a, (1 4 ) 

J
e. ~ 

,_ [G-<.k ( '1.) -t '"Vio,k h.)(dUi. C.t:l: ( 't.)J dlt. 
Q' 

i -:::.1,~ I 

nonyq~eRcn nocne no~cTaHOBKM npaaoA t~acTM e~~eHMR ( I I) c 

Ha~eHHbiWM KOWOOHeHTaMM v.:'t I< ( 1..) B CMCTewy MHTerpa;IbHbiX 
ypa8HeHMR ( 9) • 

1 

TaKMW o6paaow, ecnM Ha K~ow mare M3eecTH~ npM6nK~eHMR 
\k , U,il<. ('l:,) K MCKOMOWY pemeHMIO 3a~a4M (l) - (2) ).: , U...~ f 't), 

TO MTe~HOHH~e OOnpaBKM (?) WOXHO onpe~enHTb, pemMB rpaHM4H~e 

3~a~ ( 12) M CMCTewy anre6paM4eCKMX ypaBHeHMA (14). 

~R nepexo~ K cn~eiY mary HTe~OHH~e nonpaBKM (7) 
cornaCHO WeTO~ 3Rnepa ' J annpOKCKWMp~TCR C OOMO~bD COOTHO

meHMR 
_, ) 

'{; I: ( ).,,K+i- A 1, 1:) =_}<i~;, 
1 

(15) 
r~' ( u... i. 1o: .. 1 (-r.J- u... "' t t.>) " v ("t.) 

J J Ut } 

KOTOp~e 00380nRDT npK 3~aHHOM 3Ha4eHMM mara MHTerpKpOBaHMR ~ ~ 

nonyqHTb c.lle~!J1He npM6nMlleliKR: ). i ,. • 1 l1 u.., I< •• ('t.) 
I ' 

3. WosHcf»nJHpo BaHHaR MTepauHOHHaR cxewa 

4HcneHHOe pemeKMe 3~&Q (!2) B 6JIK3KOI! OKpeCTHOCTH KCKOWbiX 
C06CTBeHHbiX 3H&QeKMA ).~ , A: MOlleT npe~CTaBHTb onpe~eneHH~ 
CnOliHOCTb, oco6eHHO Ha oBii C MMOI! pa3p~OCTbD M&mKJHOl'O CJ!OBa, 
nocKO.IIbKY 3TH s~a4H CTaHOBRTCR nnoxo o6ycnoeAeHHbiWH 14/ . W36e
&aTb pemeHKR T8.I<KX 3~&4 WO&HO 3& Ctl8T nepexo~a K WO~!flH4KpoeaH

Hbllol MTe~KOHHbiW CXewaw, KOTOpble WOliHO nO.IIyqHTb npK ~MCKpeTHOM 

npe~cTaBJI8HMK no napaweTpy t 3BOnD4KOHHOI! 3~aQK 

tb l - d~ 
'f ( ~ { t)) dt ~- <f(i. (tJ) Ot;t. < oo ( 16) 

C: (o>~zo ( 1?) 
- ' r~e l ( t.) - COelUfanbHO 8~6pa.HiiaR Tpa8KTOpHR . 13 3TOR TpaeKTOpKK 

ece HAK Bei<OTOp!:le M3 KOWOOH8HT .) ., , A .t., U' , U .t. 3~1U)TCx ~CH
poBB.HHbiWJ(, TO eCTb He 3QBMCIIIl\KW1( OT napaweTpa t. . 3aweTMW , 4TO 
pa3pa6oTKa HTepaQKOKHbiX cxew aToro Knacca wo~eT 6b1Tb ocHoBaHa He 

5 



TOJibKO H8. cnef..\KaJibHOW Bb160pe KOWllOHeHT TpaeKTOpMK l ( t ) , HO K 

H8. WO~K~KK~K KOMnOHeHT (8) - (9) onepaTOpa ~ ~( ~ ) 

8 llaCTHOCTK, eCJIK 

i==(J.~ , ).~, U:f"'.), u; (<-)) , (18) 

TO MeTO~ oAJiepa pemeHKR 3a,ll,allK ( 16)-( 1?) npK 'Lf < 1. npKBO~T 

K wo~K~K4HpoBaHHowy weTO,II,Y HbDToHa-KaHTopoBKila/ 5/ ( c Tp.6?0), 

06JiaCTb CXO~KNOCTK KOTOporo NO~O paCmKpKTb cne4HaJtbHbiM Bb160pON 

napaweTpa '!;I<. • 8 3TOA CXeNe ,II,JIR Onpe,ll,eJieHHR KOWllOH8HT ~t. ~ ("l. ) 

MTepaQKOHHYX nonpaBOK (1 1 ) He06XO~NO pemKTb rpaHKilHAe 3&A8.~ 

c/..t 0 0 ] -

[c1?+ Q,(.A ~ • .A 2 , "1. ) ,-.t , ~e < -z.> = P. e , ,. n> , ( 19 a ) 

[d,i o : ,;.: , -z.)~'t + f ,J ()..~ )~ . .,_>] ":e , ~ < .,.J/ "'C..:~t , l , 
't. 't 'i 

(19a) 

r,11,e 
i=lo k ( 7.) = Pio k ( 't) . ' , 

~t . "- ( "r.);;:-~Af [Q, o· .. ).·t ,.,_ >J u.: ( 't) ; e = -1, 2 ,· 

(20a) 

K 

c .. lo, k = c ,.; o , ~ ' 

c.je , ~r:. = - {_;.Ae [cl ,l u.: )~. '1.)~'1. +fij (,l.",,>.: ,'t)]Ju: ( '1.) . 
( 20 s ) 

TaKMW o6paaow, Ha K~ow mare KTepaf..\KOHHoro npo~ecca Heo6xo~o 

pemaTb JIKmb O~y rpe.HMIUi)'ll 3&Aaqy ( !9) npK /_ = 0 1 KOTOpM He 

RBJIII8TCR nJIOXO o6yCJIOBJI8HHOA, eCJIK ).0-i K A0

11. ~OCT8.T01Ui0 OTJIK

IlaDTCR OT MCKOMbiX C06CT88 HHbDC llKC8JI ).: K A~ . rpaHK1Uial6 38.,11,8.-

llK ( !9) npM f. ~ f. L ,II,OCTaT01UiO pemMTb O~H pa3, nOCKOJi bKY B 

npo~ecce KTe~KA OHM He WeHI!IlTCR. 

Jl,nR HaxOJr,D,eHKR KTepal.l)IOHHbDC nonpaBOK .fJfk. K ,I'd' Heo6XO,II.IDIO 

pemMTb CMCT6My 8.Jire6paK~teCKKX ypaBHeHHA (14) C nOCTOKHHOA B npo

~ecce MT8pal\KA MAT~eA npM H8M386CTHbiX, nOCKOJibKY B ~HHOW CJIY
qae 

L G .• ( 't.J =..Q_ G- · 0~ >.· • . u: ( 7.)) , 
'3-At " 'i3>-e • • 

( 2I) 
.:L~.( )-'0 ( lo , • o 'Ou.; •k 'L- 'QUi o., "· •"a. , u, ( '1.)) . 

llepeXO~ K CJie~ npM6JIK.eHHRM OC~CTBJIR8TCR C nOMO~bD 
COOTHOmeHKA (!5). 

6 

,1 
\ 

t 
~ 

4. &iqMCJIMT·e.llbHM c xewa 

4HC.IleHHOe pemeHKe rpaHHilH.:lX 38.,11,8.1l (12) M (!9) B MTepa4HOH

HaiX cxewax HaxO~KTCR C nOWO~bD weTO~ KOH81lHbiX pa3HOCTeA. npK

MeHReTCR TpexTOil81lHM p8.3HOCTHM CXewa Ha paBHONepHHX ceTKax 

w~..,= ("~-~ = a. ..... . ,t ... -= a. , ~h .:( >t ·d, ... , 'tH, . i .:J, (22) 

annpoKCKWHp~ paCCMATpKBaeWble 3~lOK C TOilHOCTbD nop~K8. 

Q ( k: ) . Jl,nn 8hl"lll4CJI8HHR K034¢K4HeHTOB CMCTeWhl ( !4) np1U48HR

DTCR KB8.,D.paTypHble 4JopWj'11bl Tpanef..\KA C Y.3Jla.MK ( 22) , KNeD!p(e 3TOT 

&e nop~OK TOilHOCTK. Kax fKa38.HO B / 57 ( CTp.28?), ,II,JIR paCCMATpMsae

MhiX HTe~OHHbDC CXeM 3¢¢eKTMBHOR RBJIReTCR KOMn.JleKCHSR opre.HK38.

~~~ pacqeTa. 

B TOW CJiyqae, KOr~a C8TKK ( 22) COXpaHRDTCii OOCTORHHhiMK 

B xo,11,e KTe~A . o6c~aeMM e~cnKTeJibHSR cxewa wo•eT 6b1Tb 

no.11yqeHa npKNeHeHKew MTepaD;HOHHHX cxew, npHBe.n.eHH.blX Bbi!De, K 

pemeHKD CKCTeWbl HeJIKHeAHbDC anre6paHileCKKX ypaBH8KKA 

tfn. ( lh.) = 0 ' (23) 

annpoKCKWHpYilCllelt <flyHKI.IMOHaJibHOe ypaBHeHKe ( 4) • AlOliHO nOKa3aTb, 

OnMpaRCb Ha O~e TeOpeWbl 0 CXO~OCTM Henpep~BHOrO 8.H8.JIOra 

weTo~ HbDTOHa II/ , llTO pemeHKe aaoJOO~OHHoro ypaBHeHHR 

' 1i"' lD <f"- ( lh. (t )) :- 1/t ( t.h. ( t )), O ~ t <..<P (24) 
C H8.1ia4bHHW yC.IlOBKe W 

~,. (o) :: l~ (25) 

CXO~TCR npK f, -+ oo K pemeHKD 2: pa3HOCTHOR 38,11,aliH (23) , 
eCJIM Ha li8JlbHOe YCJIOBMe (25) OpKH&AJte&KT HeKOTOpoA JIOKSAbHOA 

OKpeCTHOCTM 3TOrO pemeHKR K 
.. ,z 

~ ~ .. - ~,., JI, Cn.. 
( 26 ) 

Bti6op 08.pa.M8Tpa ~I< ~e.lleC006pa3HO CBR3aTb C Be.llK'iHHOA He

BR3KH Ok , 

t'K -I 'Ph. ( ~h ,K) Nc , ( 2?) 

KOTOpaR RBJIReTCii XapaKTepMCTKKOA CXO~OCTK MTep~OKHOrO npo
~ec~ . Pa3nK1Uible e.J~ropMTWbl B~CJieHKR 't'l: paccwoTpeHbl B pa.6o
TaxfL2 , !3/. 
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CHaqana ~Te~HH 8~nonHR~TCR no ~puynaM \ !2)- (15) . DpH 
8~nonHeHHH ycno8HR 

tK !o e 4 , (28) 

r.n.e E. 1 - ,n.ocrarotffio wanoe nonoliHTeJJbHoe QHCJIO, nonyqeHH~e aHa-
qeHHR ).~h,k 'Azk,l<' u.h.,k H u l lo. , k 6epyrcn 8 KaqeCT8e Hat{a.Jlb-
HbiX H ,D,JIR 38Jl,aHHR sneweHTa ~h. ( !t3) 8 MO,II,WflHI.(HposaHHOR HTepa
~OHHOR CXeMe. ~Tepal(HH no 3TOR CXeMe npo,II,On&aDTCR JJ.O 8~nOnHeHHR 
YC.1108HR 

~ t. l , (29) 

r.o.e £"»E. > o • napru.teT~ e . e., no,ll,6Hpa~TCR 8 pe3yJlbTaTe 
t{HCJieHHWC 3KCnepHNeHT08. 

5. 4HcneH~R rrpHwep 

PaccworpHN CHCTewy ( !) c K03~l(HeHTaNH 

- l of ( 'l-1.) -o< ( t - l.) 

Q-j01J ... '~-)==..>-,-).tCe -2e ), (30) 

, ere H > t >- .~. < ) Q.t (A 4 )z , 't)=:l\• - ~+-"t.- ' 3I 

nep8~R K3 KOTOpbiX CO,Il,epllKT nOTeHI.(K8JI hlopae , a 8TOpoR - nOTeHI.(Ha.Jl 
KynoHa. 

B cnyqae , Kor,n.a 
't 0 • 2 . -15 > t. = -{' o(, "" " /J > 

CHCTeMa (!) C KO~H~eHTawH (30) , (3J) npH 

A~ = - 1/9 , A.(. ~ 1 

IDo&eer orpaHHQeHHble Ha nonyocH 0~ z <co pemeHHH 
i' - ~/2. ! 

U 4 (l.} a C O'lSt • € J 

r,n.e 
t fi.l. _o((t. · t.) ~ 

J -= ---;x:- e , p = v-;: 
U* t -~'t l. 'l. 

.l. ( "'.) ~con.s e "(. u- ~) 

(32) 

(33) 

H 

(34) 

Pac~waTpHsaewan CHcrewa npe,ll,cTasnneT co6oR YA06~ wo,ll,eJJb ,D,JIR 

~CCJle,II,OBaHHR CBORCTB npe,D,J!OlleHHOR B~t{HCJlHTeJlbHOR CXeN~ npK peme
HHH 38Jl,at{ KBaHTOBOR wexaHMKK. 

0rpaHKI{HMCR paCCNOTpeHHeN 0Tpe3Ka 0 ~ 't -' R H 38Jl,~ B 
TOt{Kax 'l. = 0 H 't = R I'paHHtffil:le ycno 8HR BK,Il,a ( 2) C )'l'leTON I'JiaB-

• 

... 

~ 

R:dO , h : o. oz. 
Ta6nKI.(a I 

K A AI( ). Zk &I( 't k 

0 - O,IOOOOO I , 100000 0 ,52E+02 0 ,050 

I - 0,642851 2 ,202891 0,49Er02 0 050 

b - 0,569466 2,0698d3 0,39E~02 0,063 

10 - 0,435597 I,8I4583 0,26E+02 0,09I 

I5 - 0,2640?? I ,446084 O,I3E+02 0, 167 

20 -O,I27462 I ,053359 0,59£.-01 1, 000 

21 -O, Il5454 I ,013691 0 ,22£.-0I I,OOO 

22 - O, III437 I, 00!026 0,72£.-02 1, 000 

23 - O,III025 0,9997\E 0 ,74£.-03 1,000 

24 - O, III02I 0 ,999695 0 ,83£.-05 1,000 

25 - 0 , III02I 0 ,999695 O,IOE-08 1, 000 
-- -·----~-- ~ -

HbiX qneHoe acKNnTOTKKK ,D,JIR sl:lpalleHKR (33), (34) . Ycn08KR HOpMK
po BKK ( 3) 38Jl,a.n,HN B BK,II,e 

JR Z 
u, ("t)d'l. --1 =0. 

0 
{ 35) 

DocTasneHHaR TaKHN o6pa3ow aa.n,aqa 6biJia pemeHa Ha 3W crc-6500 

c nowo~b~ cnel(KaJtbHoR no.u.npor~ , HaTIHCaHHoR Ha H31:lKe FO~. 
B pacqerax eapbKpoeanKcb I'PaJill l.la IIHTepeana R , mar h. paaHocr
HoR ceTKK, HaQa.Jlb~e ycJIOBKR HTepa~oHHoro IIJ>OD;ecca, CllOC061:l 
Bb16opa napaweTpa 't: k. • 

HeKoTopble TKnKQHI:le pe3ynbTaT~ npKee,n.eHI:l s Ta6nKuax. HaK6o
~ee mKpoK&R o6~aCTb HaQaJtbHI:lX ycno8HA, npK KOTOpl:lX no~yqeHa cxo
,II,KWOCTb HTepa~A, ,ll,OCTHI'aeTCH npK KCnOnb30~KK a.Jli'OpKTNa K3Ne
HeHKH Tk nponopl(HOHa.JlbHO H3weHeHK~ HesaaKK 121. Orwe4eHo, 4TO 
npH CpaBHKTe~bHO XOpomew 3a,ll,aHHK Ha48JibHI:lX 3HaQeHKII A0

• K ~·.t.. , 
Hanp11wep, 

')..
0
1 =- 0 ,-1 ~ ). ~L "-l,i, {36) 

HaQaJtb~e 3HaQeHKR U ~ (~) NOIHO 3a,ll,aTb ,ll,OBOJibHO rpy6o : 
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uo. ('\.) ~ t 
t ' ~ ' 0 ~ 't ~ z C>.c. ' -,L >'t '?:a.c 

U; ,a.c h .) , 'ta.c ~ ~ ~ R. 
(3?) 

r.n.e u,, o..e ('t.) - 8CKMnTOTK~eCKOe ~p~eHKe ~.R KCKONOI"O peme-
HH.R, 8 napaMeTp (. a.c. MiiHMWH3KpyeT H848J!bHOe 3Ha4eHKe HeBR3KK, 
llpK TSKHX H8~8J!bHbiX ycJIOBH.RX nOJI)'\IeHO Oo "-SO, flapru.teTpbl 6

1 
H £J. 

Ta6JIKl.l8 2 

I AHSJIHTK4ecKKe 4Kc.ne!ilWe 
pemeHKR pemeHH.R 

R: ~0, h ~ 0. 01 

).. - 0 IIIIII - 0 II 108\:1 
~: J 000000 0 99':1924 

~ u, ( "!.) u 1k( 'l.) 

0 3 ?10466E-06 3 703692E-06 
I 4 3?5545E-02 4 3?5496E-02 
2 4 U52193E-OI 4 052069E-OI 
3 5 , ?00240E-0I 5 ?00080E-OI 
4 4,8?9259E-OI 4 8?9234£..01 
5 3 663916E-OI 3 6640IOE-OI 
6 2 65?949E-Ol 2.658105E-OI 
7 I 9IO?I?E-OI I 9I0893E-OI 
8 I 3?0265E-OI I 3?0436E-OI 
9 9 ,820599E-02 9 822I56E-02 

"t. u 2 ('t) Uz~ ( 't > 

I I 440933E-OI I , 440908E-OI 
2 3 3039I7E-OI 3 303988E- OI 
3 3 994921£..01 3 9952I9E-OI 
4 3 3925?6E-UI 3 393114£..01 
5 I 89913IE-OI I 899924E-OI 
6 0 000000 ? 24?585E-05 
? -1 91I091E-OI - I 910452E-OI 
8 -3 5??096E-OI -3 576623E-OI' 
9 -4 865888£..01 -4 865620E-OI ,. 

3 913896£..05 4,399?39E-09 

10 

Orrpe.IJ.eJI~e nepeXO.IJ. Ha WO.IJ.H¢H~HpoB8HHble KTepa~K K KX OKOH48HHe , 
38.IJ.8BaJIKCb B ~e 

-J - . c~ = -10 , e '"10 

B Ta6JIK~e I noKa3aHa CXO.IJ.KNOCTb nocne.n.osaTeJibH~>~x npH6JI~eHHH 
A4 1<. , A2k K co6cTBeHHb0.1 3Ha~eHKmt A:;. , A ~h. pa3HOCT-

HOA ·38.IJ.8~, annpoKCKWKpyn~eR HCXO.IJ.HYD Ha ceTKe Y3JIOB 0Tpe3Ka 
0 ~ 't ~ R " 10 c marow h. • o. o~ . liHTepecHo oTNeTKTb , ~To 

Ha nepBOH KTe~K npoHCXO.IJ.HT pe3KOe K3NeHeHKe 3H84eHKH A
11 

K 
A 21 no cpasHeHKl> c Hatla.nbH...LNM, 4TO o61.RcH.ReTCR nJIOXKWK HS4SJib

HblMJI npM6JIKJ[eHKRWK u;,._ (3?) . )J,a.nee npo~ecc WOHOTOHHO CXO.IJ.KTC.R, 
TaxKW o6paaow, npH ynyqmeHHK Ha~ npH6JIKXeHKR u~ woiHo 

0 '"' paCIDMpKTb o6nacTb Ha~a.nbHbiX IIpll6.1DmeHHit X d-. . 
B Ta6JIH~e 2 npKse.n.eHo cpasHeHKe SH8J!KTH'lecKoro peweHHR 

(32)- (34) paCCWB.TpKBaewoA 38.,11,8.\lK C l.lKc.neHHUIW, BK,rvio , 4TO npK 
h. ~ 0, 01 O'l'HOCitTeJibHSJi nOI"pemHOCTb AJI.R C06CTBeHHbiX 3Ha4eHKH K 
C06CTBeH~ ¢yHK~KR B Cpe.IJ.Hew KWeeT nOpR.IJ.OK r o-4. Ta6JIKQ8 3 co
.n.epoT 3aBKCKWOCTb BbMtCJieHH:>IX npH pa311H'lHbiX R K h 3Ha'leHHA 

.A c:h. OT BeJII(l.IKHhl h. • 3Ta 38BKCKWOCTb JmJL!leTCJI Ksa.n.paTK'lHoA no 
h .AHa.llOI"HllHrul 38BitCKMOCTb COXpaHReTC.R K )I..II.R 3H8\IeHHA U llt. , 

~To no.n.Tsep~ae~ o~eHKy (26) , llo3TONJ ~.R yTO'lHeHKR 'lHCJieHHoro -
pemeHHR woiMo ycnemH.o HcnoJib30BaTb 3KCTpanoJI.R~D no PKil:ap.n.coHy/I6/ 
(cTp.?9). 

Cna68JI 3aBKCHWOCTb 3Hat~eHKA A. ,,.. OT BM~NHHbl R npK 
¢MKCKpoB8HHOW 3H84aHHit h. , npHBe.IJ.eHHa.R B T86JIK~e 4, CBH.IJ.eTeJib
CTByeT o .n.ocTaT04HO xopomeR annpoKcKwa~KH acKWDTOTK4eCKKX ycJio
BKA ~.R U,('tl npK 'Z. -o H t -- f'p8HHilHbiW11 YCJIOBKRMK Ha KOHe4-
HOM KHTepBaJie 0 ~ 't ~ R • norpemHOCTb 3TOI"O npH6JIKXeHK.R He 
DpeBOCXO.IJ.KT norpemHOCTK pa3HOCTHOH annpoKCKW~KK. 

Ta6JIKga 3 

R ~ 0,08 0, 04 0 ,02 41 d2. (J·h. 
A~ 

16 
).il, - O,I0968? - O, II0?6? -O,III024 1080 258 4,!9 
).zh. 0,995170 0 ,998830 0 ,999?05 3660 876 4,Ia 

20 
)1h. -0 ,109742 -O, II0?80 - O,III028 I038 248 4,19 
)2h. 0,995335 0,998869 0 ,999?15 3534 846 4,17 
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Ta6JIMU.a 4 

h - ~ IO I6 20 

N A<~. - O,III02I - O,III024 - O,III028 
0 

0 ).tl. 0,999695 O,gg<J?05 0 ,':199715 

6, 3&KJIIlll6HKe 

fipeAJ!O~eHH~R anropHTW pemeHHH 3~allH (I )- (2) wo~o nerKo 
o6o6lJIHTb Ha n -nape.MeTpl{qeCKHe < n. > 2..) 3~&1lH Ha co6cTBeHHhle 
3H&IleHKR AJ!R CHCTeW ypaBHeHKR, CBR3aH~ J!Kmb cneKTpaAbHHKK na
paNeTpaMH. Be3 C~eCTBeHHHX K3WeHeHKR OH WO~eT 6~Tb npKWeHeH 
T&KMe K pemeHKil ~ - napaweTpKilecKoR 3~1lH AJIR OAHOro ypaBHe-
HKR BTOPOrO nopR)l,K& C ( fl-+1) YCJIO BKfiWK H& C06CTBeHH)'Il ¢yHKUK.!l ' 6~ 

060CH088J1Ke CXO)J,KWOCTH paCCWOTpeHHWC KTep8..4HOHHblX CXeY 
RBnReTCR npep,weTOW OT)J,eJ!bHOR pa60T~ . 
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