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BBEJ.\EHL1E 

MH0:!'0'1Jl611h[ fiKO(i>! fP,.,'"'' 81(:X:) MO!'YT CiblT.b OI!pe,ll6J!6Hbl KaK pemeHI!e pa3HOCTHOI'O ypaBH6H!!Ii 

BToporo nopH~Ka c nepeMeHHblMII KOSWWII~I!eaTaUII: 

IIJ<"-,~J ( , c•.~! _.,,~,fl! ) 0 .A,.H .r,..J (x) - £,.,X t C,.J fP,. (x) t 9:! •. 1 ;rn-i (X = , (O.I) 

r~e 11 _ . f.B _ (2n+1+2K)(n.dt¥}. C = (.c2_1!l)(2odt2() . 1:; = (n+1+.;.)(nt-l•fi)(n+2+J') . .,,-n., .- n.d.+lr • "' 2-{rtt1•ir)l~n+2J')' " (M2ttJ)ln•J.•J') ' (0.2) 

'(-=(J.+fo!/2; r<=-0,1.,2, ... 

3To pemea11e y~OBJ!eTBOpHeT aa~aJ!.bHblM ycJ!OBIIHM 

ff..J .... ~){ot!)=:O; 1J0co~.,(!)Cx)=:i. (0.3) 

B~eMmi!M HBJ!HeTCH CBO~CTBO OpTO!'OHaJ!.bHOCTII 

_{PJ/'·.M1xJ!J/'"'•fl1(x)(:i.-:x:)'"'{:1.+-x)fla,.;e =0, 41.--Fe, (0.4) 

HHTepec K MHO!'O~J!eaaM fiKOCill onpe~eJ!HeTCH II TeM, qTQ p~ mllpOKO IISB6CTHHX CIICTeM MHO!'QqJ!e

HOB HBJ!H6TCH IIX qacTHblM CJ!yqaeM. Hanpi!Mep, 
r.l (0,0) /1) 
.r~~. (x) = ;r,_{x) - MHoroqJteHbl J!elltaH~pa 

·l[f"' >.11-laJ(-¥.;.,-:!.) 7' ,, r('/:) r(~+lj I (It+¥~ ilft (:c): I n,(:X:; - IIHO!'QqJ!eHbl 'le6hlllieBa I-ro po~a 

(0.5) 

(0.6) 

KaK cpe~CTBO B~IICJ!eHI!H MHOI'OqJ!eHOB flK061! peKyppeHTHaH WOpMyJ!a (O,I) OC06eHHO ~~06-

Ha np11 I!CnOJ!.bSOBaHHII aJ!eKTPOHHbiX UHWPOBbiX B~HcnHTeJ!.bHhlX uam11H (3UBM). ilp11 aToM ae HYEHbl 

Ta6J!I!~bl KO~IIUH6HTOB HJ!II KOpHeM, H I!OpH~OK MHO!'OqJ!eHa He orpaHI!qi!BaeTCH, B~IICJ!BHIIH no 

peKyppeHTHOH WOPMYJ!e peal!HSYDTCH B MamHHe B BH~e npocToM, KOMI!aKTHOH nporpaMMbl, 3aTpaTbl 

BpeueHI! 6y~T, pasyueeTCH, Bblllie, qeu IIPII c~eTe no Ta6J!I!~e KO~IIUH6HTOB HJ!H KOpaeM, HO 

He HSCTOJ!.bKO, qTo6bl BOCI!penHTCTBOBST.b IICIIOJ!.b30BaHIID WOPMJl!bl (0.1) npll cqeTe Ha 3UBM, 

O~aKO ae CJ!e~eT ynyCKST.b 113 BH~ eme O~IIH BSXHbiM MOMeHT - TO~HOCT.b, llpH cqeTe IIO 

WOPMJJ!B (Q,I) aa K~OM mary Hella6eEHO ~BJ!aDTCH norpemHOCTH OKPY!'J!BHHH, dTII llOI'pemHOCTII 

HSKSIIJ!HBHDTCH OT mara K mary H ~J!H ~OCTSTQqHQ 60J!.bmi!X I!OpftAKOB MHO!'O~J!eHa MO!'YT CTaT.b 

He~OIIJCTHUO 60J!.bmHMI!, AaHHSH pa60TS IIOCBHmeaa O~eHKSU I!OrpemHOCTeM, KOTOpble MO!'JT HaKO

UHT.bCH B npo~ecce BblqHcJ!eHHA C OKpyrJteal!eM no wopuyl!e (0,1), ~e MOlltHO paccuaTpi!BaT.b TaR-

lite KSK HCCJ!e~oBaHI!e ycTOl!qi!BOCTII pemeHI!H ff1,.1~'p!(:r.) !JS3HOCTHOI'O ypaBH6HIIH ( 0,1). 
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2. Jpa!aeoe m norpeiiiH!)OTIII 

,. 
Koua asaqeoa IIHOrO'IlleHOB lbco6a as peKJppensoll iflopJIYXY ( O.I) saxo,lUI~ca c n0110011 · 

ByqacnB~ex&Hol MBIBHH, KSKAaH apKW.e~aqecKaa onepaQJll conpoBO&Aae~ca OKpyrxeHMeK; oqe~ 

waKrMqecD B8A8~Cll no WOP1f~8 
/i) to.p> ~ (d,P) Iii (d~ .11 

Je•.t<7ii<1 (:C)+ (~,x +C,.,) ~ (x) + 9J,..J Jio-J (:c)= "'""-l.l"•J. , (2.I) 

rAe !J~-P'tae) - npa6JiueBBoe aaaqeoe IIHorO'IJieBa, a l.l.,....J. - cyoapsaa norpemsocn 

oKpyrxeHKa n + i. -ro Jlal'a; noOJIOAftllll cpuu~enso xerao •oae~ C!Hn o~tesesa, ! • K. no-

pll,llKII B~H, yqacnYJliiiiX B WOPMfAe (2.I), BBBOC~HH. 

llpa HB,K-8 cnpueuiiiBa WOPifAa Aap6y (cu. [I] , (B.2I.IO)): 

d/,c<~-.fl)(J:.) == n,·li/l(O) cos{IIIJ+~)+ 0(,-IIR), 
rAe N= n+(+ 'h.; -1= -(a•f/J)f ; eosB=:x: ; ¥= (tH/3)/1.; ,,,J=.Jt.(silfJ""-t.(r»Sf)"~g (2.2) 

lti8B8C!Ha oraue paBBOKepHaH Oije!IKa (cu. (I) 1 (J .32.2)): 

~,J9~16·~)(«)/~ (";A),~ l= m.a.x{.1.,p}; .. b-;! · (2.3) 

ltlcxOAll n o~teaoK (2.2) 111 (2.3), ec~eCTBeBHO npe.llllOIIODU (Jillll SUBII c UaBalllllell aana'lolt) 

cxeAJIJIIIIIe .o~teBKII Jtllll CYJOIB.pBoll norpeuocu oKpyrlleHBll 11,-ro mara: 

t.,,_l,l.l/t.(6)n·'k npa e!.e~r-e (2.4) 

,1,.,~.1(n~lJ~~~:A); )=MAJ~!{tl..fo}; 0~8s,K~ (2~5) 
KO!Ic~.as~a 4 ' (2.4) a (2.5) se Slll!KCB! o~ n ; c qHcJIOM 1rt ABOaqJIHX paapSAOB lla&uccH 

SUBM S'la KOBC'la&~a CBB8a&a C~BOIIeBBeK 

ltfa f- ~ m.-i · 
Bllruioraa (O.I) 118 (2.I), UOJIY'IIIM ,llllll a6COJ!MHOII norpeiBHOC~H 

•. e~r. = ffft~-·~(:z:.)-g>• td.fJ)(:e) 

CJI8AJ~ee ypaBH8HII8: 

c!ln.+.tln+J. + (!RJ,.cos8+-C,.)&,_ +1J,..1 8,.1 -JiMJ. !J/1+4. = 0 

C &aqal!J>HHJIIl yCJ!OBHliKil 

6-t =0 ; il0 = 0 • 

lloc;a:e S8.118HH 
fi. _ Nr&+tr..-J) 
II.- r{tHf+i.) ~ .. 

ypaBaeBBe (2.8) npllBBMae~ JJIIJI 

(n.+f)bn+J.- 2(n+r• 11.&) lease+ 4£rfm1+~js, + Cll+llr)lll-w.)(n+p> r-\' m_ (n.+rP on-L-

- N1t+2l+:t) (It+ I) A = 0. 
r(,.,q+2) "+~ 
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(2.6) 

(2.7) 

(2.8) 

(2.9) 

(2.10) 

~~~I 

I
I, 

\ :1 

:~.:' 
«~ 

:} 

l(·.··.···r' .. •. l(fi 

,\ .. 
I 

!t'l: 
'f' WJ . 

II.'. /II'. ''1'1 I 

'I 

M .... ,,, 
.'~'· I 

:j. 

,·~·'1 ~ 
I. 

: ...-

IIIII.IUI!J1-~-----~-----

OCSpaayeu CYKif 
"' 11 ( 1!.\( ~•-sa ~' tktfl!f~(lt+fl) t, {(k+,r-~-t 1+1-4-ny CIIS9+- • 111.,>rlfr+()l5• +;; c,_~,- (2.II) 

-frft;~t:J tlt+l)llt•J} UA (1-1+01:::. iJ lelitr.ltt-IH-1)1 -14«JS81-in. (n-A+f)l}+ 

+ b:J&{II-II)B- [ff.J'+I)CDS8 + .21+1• fi)("'(f'} lilt (n-~·H.lO + fbJ+!f}Jfw*')(~)X 
"'~ +IJ t~t~-1+ t. '/ lit +l • 

x IUt.(n-lt)B-I.Iilltn-.tJ8j-t, ,l!:l!::UI+I}-~Ut.tn-11-t)tJ AIH.J =0. 

l~~KB&B paB8BC~Ba 

t::' f'h21> r I' j +I) 
u-J.=rr) l-t=D, oo=rlt+l ~o=O, 

JUt(f-I)B-~cosBMtfN k.nff+I)B-o ,~ 

oxoaqa~enao MaleK aan•ca~~= 

(2.I2) 

(2.13) 

{?tt-~)Sin& ~,..1 =(.tr+f) /;;Cb$(n-1.+1)Bjj.n,88A_+ ~-:J [IJrAA (n-~+1)8+ 
( t;{ (2 14) 

+ £ 1 ~(n-A.+f}erlt~;~ jin(tt-~}8+ £~~1~.wt (n-A.)8]8it + • 

+;. rC~+t+trJ(A+I)~(n-A.+I)OtJ . 
t:'o/{lt+t+l} ~+I ' 

UPII ftllll 
_ . . (). _ rtJ+ttJ • 

n-f,.t, ... ' oL- rrt+TJtJJ. 

3. OU8BK8 a6cpnD!BOI gorpemHQO~II 

llpeAUOJIODK, q~o norpeuocn orq>yrxeoa sa l. + { mare Ol.\eBeHH no WOPMffe (2.4). 

Rcno~ays nocxeAOBa~8li»HO WOPIIJXH (I.I), (I.?) 1 (I.23), AHll nocJieA&ell cyKMH B (2.I4) 

UOI!yqU 01.\eBKY: 

rAe 

I i~~+J+i~ (l.+fM(1t-A.+q0tJt+~l' 
I=D +/.+1: f I ) 

{:tJ.~(O)a.{rJ/;o(l+l/(~+tlq.}=f1A.f8)a(r)(n+1)(7+3f.t n+ r+ ~ ~ 

a(r}=hrJr4(f+r} ' ec.u r~o; 
{ 

ff+il(rf1+ir) f(r+ ~) 

r(f+1')rr7+ l~.t,J , ec.u - Y.t."' "~'*" o . 

fiOKae11 1 q~o MOll!IO UOAo6paU UOJIOD!enBYIJ KOHC~aH!J C UKJil1 q'lO 

latl~cA~brJ (A.+,J('-+f_-v£), 
R=f,.J-, ... 

q~o6H 1118 sepaBeH~Ba 

18: I~ r(.J-+trJ fj MoJ 
t "' r(t +1') Jin.B 

CA8,liOBUO (3.3) npll 'If: J 1 KOBCTBB!a AOUHa Y.liOBJI8!BOPliU aeplll!8BCTBy: 
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(3.1) 

(3.2) 

(3.3) 

(3.4) 



,2/J. r:(-~+.2-l) 
c ~ (1-rrjJT(f+r)a(r} (3.5) 

llyco:r:& (3.3) Bepuo ,liJIII R=l,.t, ... ,n . Rs (2.I4) HKee»: 

I 0. 1~ !.(8Ja(rL [ cf(J-r+f)Y (I.+;J(~+J_;- tt)+ Jc~.-.fil ~[.2-lrt(n-rf- £.1+ 
n+~ - rn+tJj-iAte L L\ l=1 f{. J.t f;t A.-rr 1 

-t jlr/ (JZ-A.+I}+ lc~.-.AI (n-A.)+!.Lf!i-fll/ (n-l)](~+"T)(,t+~- ~.el + +l+r ,f,+f+r (A.+rn;.z 1'C- I (3.6) 

+!J(n+1)(r/.3/.t,n i' ,..:~;.J-}(n:;_~t Y.t)}. 
Orpa.HII'IIIIICII II OKS cnyqae11 0 < 7 < 1'/.,t , TOr,lla 

~~~~+{/ ~~~ha::!e {c[($r+1-1)/o~(A+t ~i.t)+frr.:r+d+lr1L+1~(~+t Y;_)J + 

( 1 n+-'-)(n+r+1,/.eiZ-[c[ir+i-1 ~n· (3.7) 
+{tc.+l} r+ 31.t r+ Ut n.d If - r+ Jf£. n f r+ 1~ + 
+ ;(h+f)r~}+/J (_f_n + -'-)ll Ue}a(r)(n+r+ Y.r,) 

r+ 1,1-t tr+Ji.t r+ ~ ~ :MtfJ n+f 1 ' 
r;~~e -&= Y-r)oLj!>l('-ltr/+/ci-.fl/(1+/rl)). (3.8) 

llpaBHe 'ISCTH HepaBeHC'fB (3,3) DPB -A_:ni'1 B (3,7) paaJIH'ISDTCII TOJl:&KO IIHOD-

TeJIIIIOI, JIIIBeitHHIOI 110 n , ,l!Jlll o:roro, 'IT06H K8 O~eBKI (3, 7) iipB n ~ 1 CJie;llOBaJIO BepaBeB

CTBO (3,3), Heo6XO;IIHUO 1'1 ,liOC'fS'fO'IHO BHDOJIHeBIII yCJlOBIII: 

c[£7'+1-&n +__L + rrtrHJ+!J]..: e(n+Hr)· 
r-r 3/.t r+ ~.t r+ ?;.,e .... ' (3.9) 

KOTOpoe IIH MOZeK nepeDKCS'f:& B Bll;lle 
n =I, .t, ... , 

c [(~~.rr.t-&)n +(;+ "aJ(0, + r_er-r.t- t)]~tJ(r+ ~)n+Ll(l+ ~); (3.IO) 

l{o;roelH npllllafl n = 1' .z:, · · · · 
yJnJ =C(~ -rt-~)n +C(rt-J!.z}(~ + ~ r-;"-~) (3.II) 

WJIS <!Jlfl n ~ f BHme llpf!IIOit 

· yJ. (n) = t1 (r+ Y.t) n + .1 {ii' ft}, (3.I2) 

KaK RerKO npOBepi!Tb 1 HeOClXO~IIO H ;IIOCTSTO'IHO BHDOJIHeHBII BepaBeBC'fB: 

c{l;'i -r~--&J ~Ll(r+tt), (3.I3) 

c[(Yif- r.t- t) +{r+~)(t+ h; r -rt-8)] ~.1(r+t1)+1J (r+ !!~). (3.I4) 

Yqi'ITHBafl, 'ITO KOHCTaHTa C ;llOJlZHa 6HT:& IIOROSHTeJlbHOit, IIOJIY'ISeM TaHZe TpeelOBa.HIH: 

~-r~--&?o, -r>o; (3.rs> 
y'-1-;'--8-t(r-r~)(~-~-f,tl-l.i.-t)~o, r>o; (3.I6) 

llpHqeM BTOpOe IIOEHO OIIYCTHT:&, KaH BHTeKam~ee HB nepBOrO. 

~TaK, (3.3) BepHO llpll yCJIOBBI (3,I5) H 

c = maa [.t!J f(t+J:r) Mr+ Y.t! .t.1 (ii' 'V.f) J (3.17) 
(t+rJ1T(1q)a(aJ '~-r:-& 'y'-1-r.t-h(l+~l~+~-~£!). 

8 

AHaJIOI'II'IBIIJI 06pa80II IIOZe'f ClHU paCCIIOTpeH CJIY'ISit - '!;z < ')" < 0 , II pH STOll IIOJJY'IKM, 

'1'1!0 (3,3) Bep&O npll yCJlOBBIIX: 

Y.t+~r+r.t.-~~o, r.c.o; (3.I8) 

Y'i -rL-& ~0' r< 0; (3.I9) 

C=~[J..tJr{f+trJ , J.£.(1+1) , !J.(r+'f/~l 
(f+IlF(f+lJa(rJ ~-,~~+(r+~){'f;_+ ~1Tr.t-&) ~-r'-!)' (3.20) 

D~ O~eBK;y' una (3, 3) c orpa.Hll'leBIIIIIOI Ba '( B /; Clonee CJ!aelllllll , 'lell (3, IS) I 

(3.I8), (3.I9), &o ro;~~Hym ae ,liJIII Bcex yrnoB () • JlJIII ao:roro aanHmeM ypaBHeHHe ,liJIII ~ B 

BH;~~e: (11.+1)3itz08",_ =(i'{+i)f_Ctlj(1t.-~+I}Bd4zB8{ + o<-;_;A~ [ /r .Un.(n-A..N)fJ+ 
+i l.:o f:o +l' 

+A.;;+-t &ia(n-l.+f)B+ lt~-;0 ~{?t.-R.)fJ+rffr1/rWt.(11.-/.}8}~ + (3.2I) 

+. ~ (-l+l}Jitt(?r.-bqor(-l.+i+Jr)Lll.+1/r{tl+.t+}'); 8;, =0; ?z=o, l,.t, ... . f;(J 
DoKazeM, qo;ro &alt~eo:rcf! nOJIOZHo:reAJ>Bafl Bena'IHHa C(9) o:rasa11, qo;ro 

IS"thCC8)A..(O)a:(r)/A.+ll ( l+~-1f.t), R. = o, :t, ~. ... • (3.22) 

DOCKOnsy 8j, =0 1 (3.22) O'leBH;IIBO ,liJIII /<.=0 , Ilycu (3.22) Bep&o ,liJIII /..=0,1, .. .,7Z. 
Ita (3,2I) B»ee»: tt __L_ " /8"; 1 } l(B)Mr) 1. 'IL _L) 

/~,_+~/~n;tf{.tJ'+tJf;jS!I+Uit(}J;Jl:rJ +IJ. Ji.tt8 lr+·Y./ r+~ ~ 
/ .J."'())"'tziln+r+ Y.tlfc(eJ['-r+1 n+ tr/(.t.r+1)Ji4t8+~ + ,3 23> 
~!(.{« IA{

4:f\ 1r. i' 1 fl' U.3f.t (T+ ~) Jin. (J • 

+ (tl/J.iitB)(7 /.31.t n + r/1/~..J . 
PacCyZASH, KBX DPH DOJIY'I8BIIH TpeelOBaHHit (3.I5) II (3.I7), 8BXJID'I8811 1 'ITO (3,22) Bepuo 

Mil I.=O,i,,t, ... ,ecu 

}1'/< £!~ ; (3.24) 
.tlM<() $ . 
J'Vfl. > ('1'+ Y.£)(1+1-i/'J'/) ' (5.25) 

C(e}=lJUUl;[ Ll Ll j (3.26) 
Sih. e (~-'l) ' (r+ V.t}(tn-Jtri).Jin, fJ- & . 

DpeAH.J~YJille 0~8BKH BaBIICII'f O'f 'fO'IKH .l! = e0:S (} 0 B KO'I!Opolt llpOHBBO,llfl'fCII BIAHCJ18HBII • 

DOSTOJIY DOJiy'IBII TaHZe O~eBsy 0 ODpaBe,liJIIIBYJ) paBHOII8pBO Ha BCell HHT8pBaJie [-1, 1] , ,l!J111 BTO· 

ro BOCIIOJIIo8yeJICII Oll8HKOII ,liJlll LJ.fl+ f (2.5 ), IIOAOClHO (3.1) DOJiy'laeM: . 

lt.n*.+J,+trH~+f}f't(n-P.+&fJ£.~_+1/r(l.+.t-rl)/ ~ 
~ c.W£8a{d.,j)f.tn-A.+r)(A.+i)(tl.~~+f+~ = (3.27) 

=IJ.3ilt0a(d, A}(n+t) r n~ + (S+.£)'+£..11)11- +t](n+t+ r+Jil 
..,... L(t.+r+.H)(.3+r+.ft) (t+rf.ii}{Jq+.fl} n +f I' 

r~e 11(JT,7}/1'f.fl,o) . (3.28) 
(t (ct,j) = f(r+1) nz {r+.ft' 0} ' 

9 



('1{.! )"' { T'(H~rJjr·Yt+Q), u.JUl no; M{fl,o) = { 1/r(f+l}, u.JU~ .il;;. o; 
r,J T'(f+.27)jp.l.(f+l), U.JU<- '1'~0; { 1 eM" J/ ~ 0' 

/ i". oi={1/T'(f+r+Jl.), eCJW.. ro ~0; 
m(/ j/, '/ f, eMU- l+.fi <;;0 · 

llpe,lUIOJiaraH 10(-pj < 1, /71.( 1/:t_ , II3 (3 .21) I!Meeu: 

/Jn+1 /~ni1 {(.Zr+i)fo/8"~_1 -t-j.jn;_1;1/t~lj-
(3.29) 

-[ 11~ -r (s+~r+.t,Jl.)n. + 17 (n+~·r;+.lii!Ja(cX.,.ft}. (3.30) 
(il+;r-r.J)(.3+;+.il} (£t-;+.!1}(.3+r+ Ji) J n + -t I 

llo,116epe11 KOHCTaHTY C > 0 TSK, IIT06bl 

I g.* I{., c a(d- .j>}{ -A_ a}(!.. A_l-f.A ); l.=tJ, t, .t, "'. (3 .31) 

Paccy%,11eHHHUH, aHanorHIIHblllll Teu, KSKIIMII nonyqaniic~ npe,11b1AY~e o~eHKI!, nonyqaeu ,11JIH 

(3.31) He06XO,l11!UOe H ,110CT8TOIIH06 ycJIOBile: 

c{[(~+Ji'"-t-!~]11.t.+[£(./1Hr+ 1~){.fi+5!tt)+rJIJ.-1 3+ ~s]n + (3.32) 
+{f+i'H.t+:r+J}(Jq+ .11 )j ~Ll [?t..t.r{.r+D+.trJ" +(.t+r+.fi)(J+..J+;-) J · 
HyEHO o6ecnellllT~, IIT06bl napa6ona 

VdnJ =C [(1-tJ)J.- 1- rJ. }?z.t. + c[ot{JI +'fr + t%)(.fi + ·%}-t
+-lJi:L-o3+ 'f!s]n + C{f+rJ(.tq+.Jj{J+r+.fi) 

,11JIH n ~ 0 mJia Bblme napa6oJlbl 

~J.(nJ = !J 11.J.-r 1:1 (S+.tJl. +.tr)n. + (£+ r+JI}(3 +r+.il). 

(3.33) 

TaK K8K KO~II~eHTbl 066HX napa60JI nOJIOEIIT6JI~Hbl B npe,11nOJIOEeHI!HX (3.29) I! 11~0 t AJIH 

oTOrO ,110CTaTOIIHO noTpe60B8T~, IIT06bl K0~~6HTbl TpeXI!JieHa j 1 (ttj 6biJIH 60JI~me COOTBeTCT

By;ollliiX KOJ<l!\IIII~eHTOB Yt (n). ::!To ,11aeT: 

_ ax { ~ tJ.{5+.tz+.l.)j IJ(f<-..A}(,tq+JI){J+l+.;:O 
e-m t+r' ,t.(JI+Jtr+ f..Y'f)(.ft+·~J+%' (.tr;).t- t- .,~. ). (3.34) 

4. Heyny11maeuocTb oueHOK no nopfiAKY n 

illTSK, noJJylleH PM 0~6HOK AJIH B6JIIIIIIIH tt11 • fiorpem!IOCTII npii Bbiiii!CJI8HIIII UHOrOIIJI6liOB 

HK061I t.n CBH38Hbl c Dn cooTHomeuHell: 

_ rtn+r+ 1) 8-. 
c.1t- r{1t.-tJJ+f) 'It ' (4.1) 

II uepaBeHCTBa AJIH S'll nepeXOAHT B o~eHKV. AJIH C.., • O~eHKII nOJiy'leHbl npii onpe.z~eneHHWC: orpa
m(ct, fJ) 

HlllleHHHX Ha napaueTpLI d, ./' MHoro'!JJeHoB HKo61! :; n '(.X) 11 aa apryueHT :A-= Cb.:l B , npii Ko-

Topou OHII Bbii!IICJIH!IJTCH. 

, l.(fJ)a{r) !'(i+rN} 1 (~+1-tll {'(o(,f3) £~ 
!E.{j.,;C:.r:i,j) .$ilt8 t(blr+·/l<.+J) l j~ (f-,xj«+JI-IJ.-I~+!,u'f(_ • (4.2) 

l(O) Bll.llaHO paBeHCTBOll (2.2), a.(r) - paBeHc'r.<oll (3.2). llpii O<d.-+j>< 1 H8 o{_ II 
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} HaJiaraeTCH AOnOJIHIITeJI:&HOe TpeCIOBSHIIe (3.I5), a C(ot,.f') 38,11aHa qiOpJIYJIOl! (3.17); 

npii -f< el..+j3(, 0 cl..'lll.} orp8Hliii8Hbl ,110HOJIHHTeJI:&HO H6p8B6HCTB8Mil (3.I8), (3.19), a 

CQi,j5) 38,118Ha ctiOPJIYnOM (3.20). O~eHKa (4.2) nOKa3HBaeT, liTO norpemHOCT~ npii Bbii!HCJieHIIII 

IIHOrO'IJ16Ha fiiCOCIII ffi.J.''t.x) B Jlll60l! BHYTP6HHell TOI!Ke :X OTpeaKa [-I ,1] 0 YB6JIII'I6Hll611 

1 --~·~ 'Y.c ...n (",)I! 
"' pacoreT Be 6HcTpee, 11eu ""lZ<n · 11. • TSK KSK ~i. (.x) cornacao qiopJIYJJe (2.2) ecu 

l-~ 
B8JIII'IHH8 nOpftAKa " , 38KJ11lllaell, 'ITO OTHOmeHae llaKCIIJIYII8 norpemHOCTH K USKOHJIYJIY 

11Boro11neaa pacoreT JIIIHe~o c pocTou nopftAKa 1l • STo aHaiiHT, liTo npl! cqeore no peK.fppeHTHoM 

"ctiOPJIYJI6 (I) Ha yqacTKe OT ;{ ,110 fOI_ TepaeTOH He 6onee OAHOrO ,11eCHTH'IHOro 3B8Ka, ecJIH 
4}(.J!)) 

BeJIH'IIIBa "'oA. (.x) Be cJIJIIIKOII 11ana no cpaBHeHIIIl c llaKc1!118JI1>Holl. B npo'l'HBHOu CJIY'Iae - llllc

.m("''.Jl, JIO BepHHX 3Ha'ISIIIJIX ~clip yuenmaeTCH II3-3a llaJIOCTII v ttJl (.)(.) • 

~eBKa (4.2) CT8HOBIITCH He~eKTIIBHOl! np11 npii6JIBBeHIIM apryii6HTa .)(. K Kp8llll 0Tpe8K8 

[-I ,I] • coBepmeHao BenparoAHa npii .X = :t. 1 . 

~8Jiee CibiJia nonyqeaa o~eaKa AJIH norpemaocTH cc~ , cnpaBeAJIBBaa Jllll.m~ AJIH HeKoTopoll 

BHyTpeHBeM llaCTII 0Tpe8Ka [ -I,I] no .X , HO np11 60Jiee CJISCIWC: orpa.HII'I6HI!HX no d.. 
1 
j3. 

j c /< C(tl.} Bll'&)a{r.' rrbr+d ll_n/rl+.r-Y,tl,_Nct., A eN.. V'.t 
'-t .... I , I l

1 /T'(~+J.'f'+f) v I{ P- I ,;-> ' (4.3) 

r.11e /. (@) B8A8Ho paBaBcTBoll (2.2), tl(r)- paBeHcTBOII (3.2); d. a J3 orpaHB'IeBH aepaBeB

eno.ll (3.24), orp8HH'Ieaaa aa apry.lleHT .JC aSAaBH aepaBeHaTBou (3.25), a C{ct.,;s, fi) onpe

AeneHa B (3.26). ara o~eHKa no !l 11ueeor TOT ae nopfiAOK, 'ITO a o~eaKa (4.2), a no~ouy K 

Hell O'l'HOCHTCH Bee ,110nOJIHHT6~Hble 38.11e'I8HIIH no nOBOAY 0~6BHll (4.2). 

PaBB0.116pHaH O~eHKa, CDpaB6,11JIHBaH AJIH Be ex .)(Iii{- f, 1) , IIUeeT Bll,l1: 

I e1/ ~ C(a,J,lt)~{d.>JO) ,;~!+;;/~) l(br]('-ir+JI)--..crot.,)3,.fl) I_J.+.J. ,
4

•
4

) 

a(d,p) 11 C(ol,.J,.fi) a8,118Hbl cooT»eTcorBeHHo paBeaoTB8Mil (3.28) a (3.34),. oi.•J3 
orpaHneBH HepaBeHaTB8Mil (3.29). CornacHo wopJIYne (2.3) IISKciiuyll q>f!!{.x) npii .;u:[-f, 1] 

6CT~ B6JIIl'IIIHa nopll,l1Ka ,(fl • TaKIIII o6paSOM, OTHomeHI!e llaKCIIyYIIa norpemHOCTII K MSKCHJIYMY 

IIHOrOIIJieHa pacTeT, KaK l_i C pOCTOU .,f_ • ECJIH 06 aprylleHTe HSB6CTHO TO~KO TO, liTO 

:;:.E{-1, 1] , To npii c'leTe no peKyppeHTHoll qiopJIYJJe (I) oT i 110 IIJ tl o~eaxa (4.4) rapaHTH-

m("'if') pye'l' HOT8pll Be 6onee AB;JX ,116CHTili!HbiX 3H8KOB AJ!H 3HaiiBHHl! J(o~ (:A}· 
1 

6JIH3KHX K UaKCII-

118JlUOJIY. 

lloxaxe.11, 'ITO nonylleHHble o~eBKH AOCTIIramca no nOPMKY n . .llJIH aToro B wopJIYJJe (2,8) 
UOJIODU 

Ll = ..1 {tp_ (tf.,.J}; ) - .:;;t,,H tP.("',Jl)M) 
7t+f 1r.+f (.X .lln+1 tL-f '/ . (4.5) 
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I• ":i6x-< m("'•/J) /fl(«,.fJ)r) -~ 
TaK Kai< Utn -.tz--=f 1 a :;,.N (.X} II ~'n-1 l.Y-' - BBJJII'!I!Hbl llOp!!;&Ka n 1 TO b.,_., 

n-o<) '-'1 rt.+1 1 • 

1aKY.e 6y;&eT ~eJIII'!IIHO~ nopl!;&Ka 1!- ~. KaK JJerKo npoBepi!T1 Henocpe;&cTBeHHO~ no;&cTaHOBk~~. 

peweHi18M jp8.l!H6HIIll (2 ,8) npll ;&aHHOll !J ?t+ { Ciy;&eT '·' 

C. tzr 1 = 11-n ffn.{«,J) (.:x) 

-BeJJI!'!I!Ha llOpll;liKa ll fl:t 1 '!TO COOTB6TCTBY6T llOpll;liKY 

(4.6) 

OUBHOK CBepxy (4.2), (4,3). 

q TO Obi llOKa3aTb HeyJiyqwaeMOCTb no llOpl!;&Ky lt paBHOM6pHOll OUBHKI! ( 4 .,4), llOJ!Oliti!M B 

cjlopMyJJe (2,8) 

:r:z~e 

_ (n pc«,Jl!(:x .. ) _ 11-1.~ '!Jc"',.fl){,}(. ~)) 
Lln+l- !J , ·nr~ n Jl,.,.,.

1 
n-t I), 

*- { .x - -1 
np11 

np11 

tX.;.}~-~~.e, 

J> >d. ? -1JJ, . 
Henocpe;&CTBBHHOH llO;liCTaHOBKOl! B cjJOpMyJ!y (0.1) npoBepl!eTcR, '!TO 

fP(d.,jJ. *) -f *)n(Jz+JJ. '-f!UW2(_ol. P.). -J11. (.X -l.X 7L/> J•- ',F, n-O,i.,.i., ... 

ilO;&CTaBJ!l!l! (4.8) B (4.7), HaXO;lii!M ;I 

A =Ll (-n-+1+.J.l(,y")"(cl.+.iJ.+O(f,)l ~n , 
Llx+i 1Z -t-1 / '/ 

(4. 7) 

(4.8) 

(4.9) 

'!TO COOTB6TCTBY6T cjJOpMYJI6 (2.5), B TO lite Bp6Ml! peweHI!BM ypaBH8HI!l! (2.8) C npaBO~ '!aCT1ID 

(4.9) 6y;~~eT 
- Lln(n-t) ff'c",f3i_.x~~-)~n£+.J_ 

E..n- :z. n (4.10) 

TaKI!M oopaaou, oueHKa cBepxy (4.4) ;~~ocTI!raeTcH no nopH;&Ky n ;&Jill norpewHOCTII oKpyr

JreHI!H, aa;&aBaBMO~ cjJOpMyJIO~ (4.7). 

5. Pe3yJ!nTaTbl '!I!CJ!eHHoro c'!eTa 

·-. qTOdbl npoB6pi!T1 1 HaCKOJ11KO OUBHKI! (4.2), (4.3), (4.4) COOTBBTCTByiDT TBM peaJI1HbiM 

norpewHOCTHM, KOTOpble llOJJy'!aJOTGH llpll lJI,l'!I!CJl8HI!I! MHOrO'!JI6HOB flKOdll C 110MOI!l1ID ::JUBM, db!JI npo

Be;&eH C'!8T Ha MaWI!He oTI!X MIIOrO'!JlOHOB llpl! pa3JII!'!Hb!X 3Hal!eHl'!HX d, j3, :X ;!IJIH ?Z=f,£, ... ,3£(}00. 

Cl!eT npoBOI\l'IJICH napaJIJ!eJ!n!IO c 36 11 24 ;nBOI!l!HhlMI! aHaKaMr! MaHTI!ccw. B Kal!ecTBe a6coJJIDTHOl1 

!IOrpewHOGTI! C5paJJaC1 pa3HOCTD COOTB6TC'rBYIOIJli!X MHOrO'!JI6HOB• 

qi1CJI8HHblll Cl!eT 110Ka3aJI 1 '!TO 0 yBeJII!l!eHI!eM 1Z 8Ta pa3HOCTD KOJ!eelJieTCl! 1 npl!l!8M aMITJIII

Ty~a KOJ!e6aHH~ pacT6T K3K JZ%t 1 B COOTBeTCTBI!I! C OQeHKaM~ (4,2), (4.3). qTO lite KacaeT

Cil MHOJ!\I!T8l!H npll 1Z f,{t , TO OH B 3TI!X OUei!K3X 33Bbil!leH Ha I - 2 ;li6Ci!TI1l!HbiX ITOpl!~Ka. lJOCJ!e;&

Hee 06~l!CHl!eTCl! 1 BI!)(I!MO, )(BYMH npl!l!I!HaMI!. Bo-nepBbiX, ;&aJJeKO He Bcer;&a norpel!IHOCTI! 0Kpyr

ll6Hllil paBHbl MaKCI!MaJ!bHO B03MO~HHM, KaK 3TO ~Ol1YCK3ROC1 llpl! Bb!BO;&e OUeHOK. BO-BTOpbiX 1 B 
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npo"ecce aToro BHBo~a &eaa6eaao ~eaanca pll;ll orpy6aeaaa. 

~KTHBHocu o"ean (4.4) npoBeplUiac~o npa :X= f • C'!eT noKaaaJJ, uo c pocTOII 1Z. 

norpeii!HOC'flo pacTeT K8K JZJ.+), 'ITO COOTB8TOTBye! O"e&Ke (4,4). IIHOU!Uio npB 'fl.t+.il , He 

SaBHCBIIPIA OT ft. , B STOA O"eRK6 T81D18 HeCKOJIIoKO SIUIHJIIeH, 

Jlaa saaqe&RA iitt8= y(-:X~ , 6naKG: K IIJ'Ril, norpeUIHocu c y11eaueawe11 .AAO yBeJIH

qaBae!cB no !OMJ ae sa~oay, qTo 1 oue&Ka (4.2). 

no~OAH ITOrl H8CTO~eA pa60T~, CAeA;reT CA6R8Tio npeKAe BCero BbiBOA 0 UpaKTiqecKOA 

nparoAHOC!H peayppeataol WOPIIYnH (O.I) AlB .wqacxeHHll KHoroqne&oB Hxo6B BecDKa 6on~omax 

UOPHAKOB. C pOC!OII nOpHAKa JZ IIROr~eRa norpeiiiHOC!Io paO!eT Be CXISROII 6Yc!p0 AIR Bcex 

:xt{-t,f). B TO ae BpeiiJI BH'IBOJIJIU IIHoroqneH~ npu.X=rf no wop~Jae (O.I) JIJlll 7t>I1700Heue

aecoo6paauo BBBA;r 6Gn1BOI UOT8pl TOqROC!I, B 8!011 cayqae IIOKHO B0CUOnlo30B8TioCl! 1 Hanp1111ep, 

paB6HCTB8JIIl 

ff,/"''fi{-f) =(-fJ"(n;JJ); fJ;/DI'f'{f) = rn:t); n :o,1,.t, ... (S.I) 

au cneA;rlliiiJIIDI aa HHX peKyppeHTHiiiiB WOPIIYX8JIH 

@(t;t,"J.r_.ll-- fZ+fi m("'·l't.l)· m(d,/J~f'=~P.(~~ffj· ol~·fl;:f· (5.2) Jn lj- n :Jit-1 (' 1 , 01 n. ,., 11. ft.-{ (l, Jo ' - ' 
n= f,.f., ... · 

nonyqeBBble H8JIIl OUeHKB a6COJIIl!HOA norpemHOC!B BepHH npl H3B8CTHYX OrpaHHqeBBl!X Ha na-

p8.116TpH V.,fl B aprylleBT ¥. , BepOHTBO, 8!B orpaHBqeBBl! B 3H8'!HT8RioHO'f CTeneHH CBl!38.11li 

co cnoco6o11 noxyqeaua o"eHox B 11oryt 6HTio ocna6aeubl. 
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