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I . BBe.nem~e 

HepeplUliJHI aHanor MeTo,na HLmoH~/ll ycnemHo xcnoJU.SOBSJlCSI ,nJ1It 

pemeHKB: HeJIHHelmix <fiYHKUHOHaJU.HUX ypaBH6HPift, B03HRRaDI{I{X B pas.mrq
HHX o6naCTSIX ~PI3PIRPI /2-5/. 

PaccMOTpPIM ero npPIM6HPIT6JU.HO It pemeHPID sana~ Ha co6cTB6HHHe 
3Ha'!JBHlUI 

A 

·. ~ ,. .Y (I) 

r.ne ~ PI G (.A)- JIPIHeftlrne onepaTopu, onpe,neJieHHHe Ha ItertoTopoM 
~YHKUHOHaJU.HOM npocTpaHCTBe Y , ;'\ - Pic.KoMoe co6cTBeHHoe 3Ha'!Je
HPie. 06H'!JHo . It ypaB'e'RD (I) npPicoe,nPIHJJDT yCJIOBHe HOpMHpoBRPI co6cT-
BeHHol ~H.KI:(PIR 6 : 

(2) 

r,ne ,s ,;,. ~YHKUHOHaJI. 
Tor.na s~a'!JY (I ... 2) paccMEiTpHBaeM .Ka.K HeJIRHeiHoe ~HKUHOHeJILHOe 
YPaBHBHHe _. • " 

cp(;., ~). [ 'lJ.Y- G ( .A)Y} =a <3> . s ( )., y ). 
OTHOCHTe.niHo' napu Z = ( ..\, Y). 

~HKUHOHaJILHOO · ypaBHeHPie (3) B Bll,lte · 

cp(z) = o 

3 
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(.;. ... 

pemaeM c noMOmDD HenpepHBHoro aHanora MeTo~a HonToHa Ill, T.e. 

noCJie BBe~emm ~onOJIHHTe.m.Horo napaMeTpa norpyxemm 0~ t <.. o0 

OT KOToporo Sa.BHCJlT KOMllOH6HTH 3JI6MBHTa Z{t): ().{t),Y(t)), 
sana~ (4) 3aM8HR6M COOTB6TCTByxmnM 3BOJIDUHOHHHM YPa.BHBHHeM 

<p'(z(t)) 4Jzft)= - 'f(z{t)) (5) 

c Ha~aJibHHM yCJioBHeM 

Z{o)= Ze~ 
* ( Z0 - Ha~aJibHOe npHclJIHJteiDie K HCKOMOMy pemeHHD Z ypaBHBHM 

(4)). . 
B pacloTax/1- 21 noKasaHo, "liTO npH BHIIOJIHeHHH YCJIOBM rJian

KOCTH onepaTopa ~ .B OKpBCTHOCTH HCKOMOro HSOJIHpoBaHHOro.peme-
-1/ *") . . Hl!H Z = ( )\ 

1 
Y BhiiiOJUIHBTCJl rrpe~em.HOB COOTHOmBHHB: . . · 

lit, ll zl(~ z ft)l/ = o. (6) 
t~r;o 

,ItHcKpeTHaH anrrpoKCHMa!Utfl aBOJIDUHOHHoro YPa.BHBH~ (5) no . 

rrapaMeTpy t peamtsyeTCJl c noMolin,IO MeTo~a 3tt.nepa .. 21. IIOJIYOC:& 

0~ t < 00 pasclJIBaBTCJl yaJIOBhiMH TO'IltaMH. tl( ( 1(: 0, J.~ . •.. ) 
c rrepeMeHHHM maroM !K 

tK~o1 : tl< .f. (J(, 

Ha .Krui':,I(OM mare no t 
IIOIIPa.BKH ..1 Z I( 

pemaeTCJl ~HeftaaH sana~a OTHOCHTBJI:&HO 
., '• . '· 

I -1 
A Z K =- [ ~ ( Z~e) j '{J(Z~e) •' (?) 

li HaxO~TCJl HOBOB SHa'IBHHB Z K+1 . 

z~<+-~ = . zK + 'l"".~ z". . . (8) 

HTBPruniOHHHlt rrpo~ecc (?-8) CXBl&l.T.IABCU HSOclpa&BH .Ha p·Hc.I 
( '(K ::-1 ) • . . 

0CHOBHaH CJIOXHOCT:& IIpH ~CJIBHHOlt peanHSaQnH HTB~OHH~O 

npo~ecca (7)-(8) COCTOHT B BH<JliCJIBHHH OIIBpaTOpa ['f 1(ZI()]- • 
MHoroxpaTHoe BH<JHCJieHHe aToro onePaTOpa aaTpy~Te.m.Ho. · KpoMe 
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• Toro, npH tiacT~oft peanaa~ HTepaQnoHHoro nPJ¥ecca (?)-(8), sm
JISi.lllleffCJt ocloclmeHHeM MeTo~a oclpaTHHX HTe~lt 1 I~ MolKeT /sJSHHftHYT:& 

npo6JieMa pemeH:Itfl IIJIOXO oclyCJIOBJIBHHOft CHCTBMH ypa.BHBHHit 8 • · 
nnn YCTpaHeHHa 3TliX Tp~OCTBff MOXHO liCIIOJI:&30BaT:& MO~~a

~ H:&JJTOHoBcxoro npo~ecca (?)-(8) Uil 

I --1 
A Z~e = - [ </' {Zo)] <fJ{Zt<), (9) 

ZK+1 = 'ZI( + '(" A z K. 
:,~ 

3TOT npo~ecc cxeMaTHtieCKH npe~cTaBJieH Ha pKc.2. B aToM CJIYtiae 

[tp 1(Z0 )]-i BH<IHCJISiBTCJl Bcero O~H pas. ECJIH Z - BOKTOp, 

TO '!aCTO 6HBaeT ~eJI6C006pa3HO sa®KKcHpoBaT:& 0~ liJIH HBCKOJI:&KO 

Hs ero KOMIIOHBHT. Moxao HaneRT:&CJl, 'ITO npH ~ocTaTO'IfHO xopomeM 

. HS'IaJI:&HOM IIpH6JIHJKBHHH Z o CXO~OCT:& HTB~OHHOrO npo~ecca 
: {9) 6y~eT H63Ha~TBJI:&HO SaMB.JtJ!SITLCJl no cpa.BHBHHil C (7)-(8). 
. B HaCTORIJle~ pacloTe npoBe~eHO ~CneHHoe HCCJie~OBaHHe H cpaB-

HBHHe HTe~oHHHX npo~eccoB (?)-(8) H (9) Ha npHMepe pememm 

'ISCTH'IfHOft sana~ lliTJPMa-JillyBHJIJIJJ (!)-(4) ~ CHCTBMH mecTH H 

COpoKa JIHHefbrux O.clllKHOBBHHHX .Ii.n<fxliepe~aJibHHX ypa.BHeHHR BTOporo 

no~ •. RoTopasr :BosHHxaeT npH pactreTe ypoBHeit . aHeprHH .)1 -
MesoMoJieKyJI HSOTonoB Bo~opo~a B anHaclaT.n~ecKoM npe~cTaBJie~ I 
s~atiH Tpex · TeJI n np:wclJiliJJteHo KOHe'!fHoro '!HCJia ypa.BHeHHft IV IO : 

. :l. . 
{-l) : J - -~ J -

<f (z) = JXzYfx)- ZQCx) ax Yfx) + 

. + .·( ~ i - A ex)) Yo<J = o~ 
,. 

(&) . A J -
lf. ·(z) = A(A,_o.)Jxy(o..) 

tfc3)(z). = f (>.,g).Jxiu> + P_(>., ~) Y (~) = ~· 
A) ~ . - -

:'f . (z) =. ( ~~ Y) - i = 0 , 
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PJIIc. I. CxeuaTJNecxoe B3o6paxemre nponecca III,DTOua (?), {8) 

DJlll pememm SSJtR'IH illTYJUl-JfBymm.mr {4) .• 

!§'(Z) 

!I(Z•) 

z 

PJIIc. 2. CxeuaTJl'leCitoe B3o6paxemre ~poB8HHoro nponecca 

HJ,moua ( 9) DJlll pememm sSJta'IH IIITYJUl-Jbf;Jmm.mr ( 4). 

Ilpor.mO)(H8JI c.p I (Z o) He uemteTCJI B nponecce pememm. 

& 

• 

I I 

j 

'J 
l 
1 

q• 
)· 
I 

.A ~ -· 4 A ~ ~ 

r~e Q (X), H (X), . . A (A,o..), B(A,a.), T(>.,&), P'('J.,f,)MaTpn-
nu pasMepHocTr.D /111( IV " ( IV= 6 II 40), y ( x) - N'- · 
Mepmdt BeKTop pememm, I - e~Jm1Ulrui MaTpuna, 

(Y, Y) = i J y.z(x) d.x. 
tf=f a. (f 

)\ - liCROMOB C06CTB8HH08 3Ha~eHHe. 
an;ecr, Z: ()., 9) , H HSBBCTHO Ha~am.Hoe DpH6JnuteHHe \" -ll 

z 0=(). 0
, yo(X)) R HCROMOMy uao~pOBaHHOMy pemeHHDZ~(.t\Y(x)). 

*' B aToM CJIY'lae xopomee Ha~am.Hoe npH6Jlli.lKeHHe K Z ecTI> 
pemeJ!:He aa.na~ (IO) B npH6JmllteHIIH ~yx ypaBHBHIIft Z* ( N= Z ) 
'OTOW 06H~O pemBJiacr, B PaMKBX HTBpaniiOHHOJ!: CXBM!l (?)- (8) 

9
•
1 V, aqxpeRTHBHoJ!: )J)1H DJIOXHX· Ha~am.HHX npH6Jm.lKeHH1i. B HacTOHilleA 

pa6oTe noitaaaHo, ~o pemeHHe Z* sa.na~ (IO) npH Jl'= 6,40 
H T.~. y;qo6Ho HCitaTI> OT Ha~am.Horo DpH6Jm.lKemm Z 0= Z~(N'=Z) 
C DOMO~Il MO~~pOBaHHOro HI>IlTOHOBCKOrO npo~ecca /9/, KOTOpaft 
nosBonHeT o6o~H onpe~eneHHHe T~ocTH B pean:as~ o6~oro 
HI>IlTOHOBcitoro nponecca (?)-(8). 

2. ql!CJIBHHaJi peMH3alliDI MBTOAA 

MII pememm aa,na~ (IO) :acnonr,ayeM HTe~oHHyD cxeMy / 9 ,!0/, 
DpK STOM (?)-(8) MOEEO DpliBBCTH It B~: 

£,. rr:t1)-~Q(J()fx'iit)(X) + (Aki- H(x))U~4TX)= 
z. :. ( fxt Y,(x).;. 2,Q(J<) fx Y"(x) -r ( Axl -H(x>) Y,ctxJ], 

.. J ,. . . (II) 

Ad,( V~~J(a.) + B ij-~4'~a.) =- [A;i'x YK(a)i- BYI((a) J, 
T Jx v-~4'{C> -r f ii~i} a>= ~ [T ;~ :Y,J&) + r1J( rtJ], 

,jl\ A, A,. ,.,. . ,.,.,. 

A: A(A)c.t), B= B{A,a,),T:T(>.,&),F=F'(A,8), 
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~2 u;'"tx>- z Q(x) 1 ii~"tx)+ ( A,cl- H(x))lf!
2

/x)=-_j"(}CJ, 
~x ~x . 

,. 
A" at -c.zl B,. - Cl) [ 7JA d - oB ~ . d- ~ ra> + ~ ca) =- - - YK(a.)t- - YK(a) !2) 

X a>.K J;c OAJ< 
. ,. 

T,. J itcz.>ro) + r" lj<z.lg) =- [ el !!__ y (A)+~ 9, (t)] dx I( _, " ( 7J).JC dX K 'C),\1( IC ' 

r.n;e 

~K+i = A I( + f1K 'CI( •. 

YK+i = YI((X) + '[K iF.c (X) I 
(13) 

ii" ( x) = if!1
'(x) + ,M I( v-cz>( x). 

a jtfK HaxO,IJ;RTCJI H3 ycJIOBW! HOpMHpOBKH: 

1.- (YI( YK)- (iJM 9.) M. , . II< 

r·ic = 2 ( v:rZJ y 
(14) 

K I K. . 
If - ("} . -

CJie.n;yeT OTMeTHT:&, "'TO TalC KaK .AK :/:). , TO lfK '(x)=- ~(.x). 
Sa.n;a~a (!2) pemaeTCJI MeTo.n;oM KoHeqaux pa3HOCTeft. HTepaunoHHH~ 
npoqe7c (II)-(!4), HBJinDmHnCJI o6o6meHHeM MeTo.n;a o6paTHHX n~epa
~i¥ 7 , IJOBTOpsi8TCJI ,Il;O BHIIOJIH8HWI YC.JIOBW!: :i I( = met X (~K ( L)) < t, 
rne a .(i) ~ II Y. (x, •• )- z :: (x,) + Yj,t x, ... ) -

- ZQ(X;.) Y,dXi.-.)- YI((X~-•) +(>.,ci-H(Xd)Ycx~>l\;5) 
Z h_ · IC 

a C > 0 ,Il;OCTaTO'!JHO Ma.JIO •. (3.n;ec:& h, - mar pa3HOCTHO~ C8TIW 
no X . ) • llJar '( t< BH6HpaeTCJI .143 yCJIOBllll MJ.UUlMYl-.48. 0 ~ /IO/; 
.n;pyro~ cnoco6 BH6opa HeM31W: o k .· npe,l])IolleH B padote/9/ • 

KpaeBan 3a.n;a~a (!2) 3aMeaaeTCJI KOHetUio-pa3HOCTHoft: 

R" - (1.) " .. CZ) "' - Clt.) .Z -
;. l/;c.c.-1 +Mi. vi(»"+ NuK,i-+1 =- h .YK,i., 

r.n;e 

8 

·' .. 
~ .. ' 

,. 

. j:. 

.. ·1r 
. I 
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I. 

;·'···i·l· \' 

; l,j il, 
. . ( 

• <r ~~ 

., 
''"" 

''' 

(\: 

. ';I ... 

.; 'l 
.. Ali 

:.1 
. r· . '~. . :I 

,',' 

' ... !( . 
:-·: ... ·'' 

. .~; ·1'. 

.... ." •,' 
· •. >· 

··: ,:.•( ·.·':( 

" 'Z i.· ,.. ,.. . 

Mi.= h .-\I( I - J,. H., - 21, <r6) 
..,... A ,. tiA 1\ ,_. 

ft" = I + h · Q ._ • N;. = I - h. Q.:. 

c rpaHRtUIHMH . yCJioBWIMH: 

A ( 3 v'"' - 4 iJCZ) + ifC1.)) + 2. h B v<a> = 
k';1 1(0 2. K,~ 1(, .. 

·rro.a - - - ). 'l>B ] - ~t<(3YK,,.-4ytt..1 J.+-Yt<~ -1-Zh
0

.>.1(Yk',1, 
~ . . A 

T ( if~J -A V"'z) · -t- 3 frCZ) ) + Zh F ijl") = (I7) 
"~"i -.t K1 .a/z -1 1<,/tlr. Jc,Wz, 

. r '{)T (- - - ?JF - ] 
- L i":\JC. YK,W;2.- L, y ll,ll,-1 T 3 Ytf.,JJ,) + 2 h 7»..1< Yt<,}l,_ , 

y Jt, i : y t( (et) 1 9 tc,)/1. = YK {, ). 

CHcTe~ ~e6paHqecKRX ypaBHeHHn (!6)-(!7) pemaeTCH MeTo.n;oM npo-
roHiH tii! · 

- ... - -
'lfu,i = C~, lfK,i+f + ])" # 

. /'0 A . ,. ,. -I I' ,. -of A A -1 A 

C 1 = ( 3 A - A N.,. R., -t- Z h B ) A ( ~ + N 2 11z. ) . 
- . A A A -1 A A -1 

'D., =-('!JA -AN2 R.~,+ ZhB) · (IS) 
A ~ 

( 7>A - - · - ~ B - ,. _., -
'()~" ( 3 YK,1- 4 YK,I. + y IC,.s) + 2 h 'a>.I(YK.,f - AJJ,. h YK;J' 

A I' A "' -.f "· - I' ,. A -f _ " -

c~= fM.:+ R~.cd N;., D;.=-[M;.+R.:cd (hYKi+ R,Di-f), . , 

· ·ii'f'"~ ·- [T ( CN-z.- "') CN'-1 + 3T + .3h F' T~ I of (Y -
, ·- . A 1"b~ K,~2 , . - CJf" . A - ,. K 1 

- trYK,II.z-1 + 3YK,N1) + Zh ~"Y~<.~-TDJ.f&-2.- J(C~-z-~)D.va-tl 
B pacc~TpHBaeMot 3a.n;a~e BH~cJieHae ['-P'(z")r•cBeJioc~ K HaxoJ!f,lte
HHil; c i. (.>."). 'De: OK. YIC). ,UJisi BHtmCJieHWI MaTPWlH c~ HYlKHO 
BlmOJIHHT:& ,.., N~ # 2 onepaunft, B~C.JieHHe 15~ Tpe6yeT ,.. H'~ 
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orrepaunn.. A Bec:D HT-eprunronHUfl rrponecc rroTpe6yeT ·"' if. ·( 1{3. N3+ 
JV1-N'1. ) "" i. t·N3. /{~ (r.ne i. t - tm9-11o maroB no t ) . TrurnM 

o6pasoM,OCHOBHoe BpeMSt saTpatmBaeTCJI na naxo~emte MaTpR!l Ct. {.AK), 
H C poCTOM pa3M8pHOCTH CHCT8MH ypaBHBHHfl 3TO Bp8Mff B03paCTaeT KaR 

# 3 
• O.naaxo sa.natta (!2), a CJie.noBaTe.m,ao, H sa.natta (!6)-(J?f 

CTaHOBHTCJI nnoxo o6ycnonneHHUMH B 6nHsRofl oKpecTHOCTH pemeHHH I I, 
3TO MOX8T IIpHB8CTH R IIOTepe TO'IHOCTH IIpll pactteTax Ha 3BM, B ROTO

pHX · tmCJia rrpe.ztCT~CJI C H860JI1>IIIHM tmCJIOM 3HaROB. 

llpRMSHHM Terrep:D MO.ItHWR!lHpoBaHHHft Hl>DrOHOBCKKft IIponecc K sa-
.rtatie (IO). llOJIY'IRM: 

d~ . J 
- ,. (it - ~ ,. 

dx'- ~(lrx)- ;?.Q(x) dx 'IJ:1rx) T ( Ao I- H(x)) rrt)(X)= 

01 - ,.. A -[ 
JZ. - ,.. J 

= dJ<"l-YK(X) -ZQ(x)dx Yl((x).,. (A~:: I- H(x>)Y~(x>]1 (I
9

) 

A,. . J - C-1) ~ - (IJ ... J " -
(Ao) dx 'If" (a).,.. 80o)lT" (a)=-A(An)-Yia)- B(AIC)Y(a)

1 . . ~ K 
A d I' ' 

- - (1.) - l-1) " d " -
I (Ao)rx lfK (t)+ FOo) U"l< rc )=- 'f(AI()dx Y.dtJ-F(AJY,lS), 

ol t ?rc"-' .... · J - czJ. .. · - cz> . 
Jxl. vo ()()- ZQ(J<)dx 7/o {x) +(Aol-H(x))lfo (X)=-.X,(x) ... 

A(Ao)fx Vo(tel)+ B(Ao)U!"(a)=-~A(>.o)dJ Si_(a)-()B(>.o)y(J?O> 
. 'O>.o X 0 o>.v 0 ), 

T(>..){ v-cz~g )+ FOo) iJ'z'ct>= _oftAo)J Y/6) _ 'lFO..) Y. cg) 
J X o l' o "0). dX o\' -a>. o 1 ~ 1 0 0 

;«/( = 

YK+{ = 

I-~ - "' - I .til\. - -

i - (YIC. yk) - or;.:: Yo) I 

2. { ijtzJ .Y. ) 
0 ;, 0 

(2I) 

.Y. ) ( -(t) -(z) )(22) 
t<(X + 't"IC -lfK (:'X) +f"K if.c 0<) • 

B aToM CJIY'Iae sa.natJY (I9) yze Heo6xo.ItHMo pemaTI> na Itallr,nOM mare 

no t , Ho Cc:Oo)H pemeane sa.natiH (20) Haxo.zt1JTCJI Bcero 

O.ltHH pas. QneHRM 'IHCJIO OIIepannft, H806XOJtHMHX ]J,1III tmCJI8HHOil pea;m~ 

10 

,. 
SaiUIH HT8panliOHHOro nponecca (19)-(2!). JVm Bll'IHCJIBHHH C&. (..\o) 
neo6xo.nmm Nl~-onepallHft, Di "' Nl. J4 orrepand, o6mee tmc

JIO onepand:- H 1Nz. + itNz.Nz.+N7it.. 
C pocTOM ttRCJia ypam~emii\ B CHCTeMe (10) Ill He3Ha'IRT8JI1>HOM YBeJIH
ttBBJIIH ~t no CPasHBHIIID C paCCMOTpeHHOi BHme IIITBpanHOHHOft CXeMon 

MOlWO• Omu(aTI> CYII!8CTB8HHOrO C0Kpa11!8ID'UI CttBTHOrO Bp8M8HH ( 'IHCJIO 

orrepalld "'J/3 Hz. ·). 
PacCMOTpHM eme o.nay MO.ItH~HKallllD aerrpepHBaoro aHaJiora MeTo.na 

H1>DTOHa NIH sa.nattR na co6cTBeHHUe anatteHHH 

L1 Z.c = ( c..p' ( ).o~5i,c> r 1 
\f ( Z1< ) ... (23) 

ZJC+1 = z.K +. rl( A z.l(. 
llpH STOM B «floPIYJiax (!9)-(2!) HSM8BIIIITCJI (20) H (2I): 

J~ -al " J -c&> ,. " -cz.) -
Jx'-1JK {X) -l,Q(x) JX lfJ( {x) +( .Aol- H (x))U"K(X)-=-YK(.x), 

,. J _ cz.l ,. -c.t> 'C>A J _ ~.s _ (24) 
A 7 lf" co.)+ B lll< (a)=--- Y. (a)-- Y ca.) 

e~~X 7i ,A0 aX I< ~ Ao I( ' 

T 4-x li~"I£)+ ru~"'(t)·=- '![ :L 91<(£)-~ \1 (t) 
Cll '{)>.o dx oAo IC. I 

All( = I - (~. YJC)- (if~~ y") . 
/ ' 2 {iJ~~ gl() 

(25) 

06mee .ttRCJIO onepand B aToM CJJ;}"Iae ,., #' J ~ + 2. ·it · Nz ~. 
PactteTH, IIpJIIBe.neHHUe HJIIJte, rrottaSimaJJT, 'ITO cxeMa ( 23) oKaaHBaeTCJI 

Menee 1JYBCTBHTeJII.Hoil R aatiaJU>HOMY rrpn6Jnmemm no cprumemm c ( 19) 
-(22) B sa,na11e o Bll'IHCJiemm ypoBaeit anepro A R BOJIHOBHX !furHK
Itlli Y{X) ·CHCTeMJJ. Tpex TeJI 0 KyJIOHOBCKHM B3aHMOJt8ftCTBH8M B 

BJtHa6aTKtleCROM npe.ncTaBJiemm. 

3. lJHCJieHHUi npHMep 

3a,l(atta (IO) 6wta pemeaa NIH CJJ;}"IruJ !If -MesoMOJieKyJI dJf1 
Ill pJ.fA B COCTWIHIDI c KBaHTOBHMB ttRellaMH :r=O, 'IF=O H J"=D,lf=I 
COOTBeTCTB8HHO. 

B Ta6nJIInax I Ill 2 rrpBBe.zteHH CXO)tHMOCTB Bcex Tpex paCCMOTpeH

HUX BHme JreTO,ItOB . a , ' , C : (I!)-(18), (19).;..(22), (23)-(25). 
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RTepaunoHkHe npo~eccu na~nannc.L OT o~noro n Toro xe Ha~an:&Horo 
npn6.Jinxemm ll CXO.I{IJJlliC.L K O.IUIOMy ll ·TOMY Xe z_lf (a -f 0-7}. lfuCJIO · 
pemaeMHX ypa.BHeHHll B cncTeMe (IO) }I= 6,Tor~a . AJJ~= 34, 772; 
ApJr= 2I8,6II. Ha~an:&Hoe npn6.nnxenne 9= ( ~!} B nepBux Tpex 

cTpoKax Ta6.n~m I n 2 6w10 nOJIY~eHo npn pemeHHn (IO) c II= 2, 
~e,[(yD!IIHe TPR KOJIOHKH - "nJioxoe" Ha~am;aoe npn6JIRxenne . Yo~= Yr+'iz.., 

v - Yt- Yz. · fi. .. Jt-~ • . 
B TaCI.nHUe 3 cpa.BHHBaiDTCJI cpe.IUine BpeMeHa CP n PP Ha o~ 

RTS~ B MO~~pOBaHHHX (8,c.) H 06H~OM (a) HblOTOHOBCKHX npo
~eccax np:a pememm sa.na~ (IO) ~sr· cncTeMH N = 40 YPa.BHeHHll B CJIY-. 
ttae Me30MOJieKyJIH J J Jw' , HaxO.wnztellCJI B COCTOSJHHH C KBaHTOBI:lMH 
~HCJiaMI'I J"=O H \f.::-1 • Bee pactteTH npOBO~C.L Ha 3BM CDC-

. 65oo JIDTA mum. 

4 • 3aKJIJUtreHne 

lfuCJieHHOe HCCJie~OBaHne CXO,nHMOCTH HTep~OHHHX npo~eCCOB, 
IIOCTpoeHHHX Ha OCHOB6 pacCMOTpeHHHX MO~~RK~ll, ~eMOHCTpnpyeT 

HeKOTOplle HOBI:le BOSMOXHOCTR MeTo~a HbiOTOHa IIpRMeHHTeJ!bHO "K peme
HHD Sa,na~H illTypMa-~Rn.IISi. 

0TM6THM OCHOBHHe CBOllCTBa npe~oXeHHHX MO~~HK~ll. Bo-nepBHX, 
pac~eTH CJIOXHHX npaKT~eCKHX sa,na~ noKasann, 'ITO STH CXeMH OKa3H
BaiOTCJI 6oJiee y~o6HHMH B sa,na~ax illT,YpMa-~HJinsr ~ CRCT6M 60J!b

moro ~CJia ~l}qJepeimHan:&lrnx YPa.BHeHHll. OHH CYlli6CTBenno ynpomam .· 
Bll'!HCJIHTeJI.LHHe BJII'OPHTMI:l n pacumpSilOT o6JiacT:& npRMeHHMOCTH. Bo
BTopux, STU CXeMH 6oJiee YCTO~Bii. K O!lm6RaM. OKpyrJieHHSJ H nOSBO- .. 
J!SilOT HS6exaTb T~OCTell, CBSi3aHHHX C pemeHReM IIJIOXO o6yCJIOBJ!eH
HHX sa,natt ~ KOMIIOHeHTH HTep~OHHOll nonpa.JJKH. 

B saKJIJUtreHRe.a.BTopu Bupaxam 6Jiaro~apnocT:& ~.ll.ITonoMapeBy sa 
HHTepec K pa6oTe. 

12 

•: 

Ta6JIR~a I. 

3a.BncnMOCT.L ~CJia nTepaunll oT na~an:&Horo npn6J!Hxerum no 
SHeprnn CBH3H CHCTeMH aJ.r (:f #0, 'IJ': j ) Me30MOJieityJIH B CJIY
ttae "xopomero" H "nJioxoro" HB.'ia.llbHI:lX np:a6;roewdL (tmCJio 
ypa.JJHeHnll ./{ = 6, ~CJIO ySJIOB ceTKH 200, >.jJr= 34,?72) • 

.. 
Ao (aB) -34 -40 -45 -50 -55 -65 

"xopomee" ((1.) ). K ':/I( 3 3 3 3 4 4 
na~an:&noe 

(&) 6 ? 8 IO 
npn6.nnxe- Ao Yo 3 4 

~CJIO. HRe no (c) . >.o 91( 3' ? 8 9 IO IO 
~Tepa-

~ll no 11IlJIOXOe" ((1.) ).IC 5JK 3 3 4 4 5 6 
t : Ha'!aJI:&H06 (&) ).o Yo 30 Cxo~ocu neT 
Lt npH6Jmllte-

~oYr< HHe no (c) 5 6 8 9 10 13 

Ta~a 2. 

I 
! 

I 

3a.BncRMocT:& ~CJia nTep~ll oT na~aJILnoro npn6JIHxerum no anep
rHH CBSi3H CHCTeMH f> J f' ( :f = 0, .lf = 'f ) . M630MOJieityJIH B CJIY'lae 
"xopomero" K "I1Jloxor6" na~a.n.LHI:lX npnCS.nuemdt • (lfuCJio YPa.B-

. ~ 

neHHll J/ =6, ~CJio ysJioB ceTKR l.,OO, >.pJr= 2I8,6II). 

Ao c~B > ~ -220 -250 -30.0 -350 

"xopomee" (a.} ).fit YK 3 3 3 3 

Ha~aJILHOe <&> Ao Yo 5. 7 9 II 
'lliCJ!O . npn6.7mx8HH 

(G) ~0 YK IO 13" 14 I? 
<~Tapa- no 
tij'!ll no 11IlJIOXOe" ( (1.) Arc Yl< !2 12 13 13 
-t..: 

iaa'laJILHoe (&) Ao"5fo Cxo~OCTH HeT 
c:t ~pnCSJ!ueHHE 

' 

no (c) AD ':It !2 15 I? 20 
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Ta6JJHUB. 3. 
CpaBHeHHe cqeTHoro (CP) H nepxwepKqecKoro BpeMeHH (PP) 
pa60Tll nporpaMMll no o6uqaOM1 H MO~poBaHHOMy- MeTo
lJY Hl>moua. (lJHCJJo YPBBHeHd N = 40, qHcJio ySJioB paa-
HOCTHo! CeTKH- 200). . ' 

MeTO.Jt o6uqHWt MO.Jt~pOBaHHHI 
MHH/itTep~ID.£ . 

CP !2,3 8,09 

pp 6,65 !0,65 
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