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JlyCTb I.f(x,k) - pemeHMe pa~Ha~bHóro ypaBHeHHH. illpe~HHrepa 

y" + (k2 _ V(x»y = O , O <: X c 00	 (O-I) 

c HatraJIbHbM'f YCJIOm1HM11 

tf( O, k ) = O, cp '(O, k ) =J	 (0-2) 

fIpH ~OCTaTOtrHO 6bICTpOM y6bIBaHHH nOTeHUHBJIa V(x) npa X -+00 H 
Be~eCTBeHHb1X k pemexae t.P(k,x) HMeeT aCHMnTOTHKY npH X'- 00 : 

íf(x,k) ~ A(k) ain(kx - ~ (k» .	 (0-3) 

~yHKUHH A(k) Ha3bIBaeTCH aMnnHTY~O~ pacceHHHH, a ~ (k) - ~30~ 

pacceHHHH. 06paTHaH 3~atra pacceHHHH (03P) COCTOHT B Haxo~~eHHH 

nOTeHjHanj V(x) no ~(k) • Ee Hcc~e~OBaHH~ nocBH~eH 60~bmoR Kpyr 
pa60T 1-4 . HaCTOfllI\aH pà60Ta nOCB~eHa H3nOllCeHHIO BJIrOpHTMa trHCneHHoro 
pemeHHí 03P. ~CXO~H~M HBnHeTCH no~xo~ K pemeHH~ 03P, YKa3aHH~~ B 
pa60Te 3/. 

B KatrecTBe nepBoro mara Tpe6yeTcH no ~3e ~(k) HaRTH ~yHKUH~ 

H(t) ,HBnHIDmYIOCH H~OM OCHOBHoro HHTerpBJIb,OrO ypaBHeHHH.HopMH
pyeM ~yHKIJH~ ~(k) ycnoBHHMH ~(O) "" e(oo):: O 1/. Torna Ha~~eTcR 
CYMMHpyeMaR ~YHKllHH Ha nonynpRMo~ õ(t) ,TaKaH, trTO 

00 

~(k) .. - S Q(t) ainkt dt • (0-4) 
o 

~o H(t) onpe~enHeTcH H3 COOTHomeHHH 
00	 00 

1+2 SH(t)coskt dt .. exp(-2 S~ (t)coakt d t ) . (0-5) 
o o 

PaCCMOTpHM T~nepb HHTerpa~bHoe ypaBHeHHe BToporo po~a - ypaBHeHHe 
Kpelbia: 

:J..x 

r2x ( t ) +	 SH( t-a) r 2x( 8 ) d B a H ( t) , (0-6)
 
O
 

01: t ~ 2x 
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TIapaMeTp x HSNeHReTCa OT o ~O 00 • MCKOMN~ nOTeHqHan BNp~aeTCR qe
pes pemeHHe (0-6): 

V(x) =2~ ( r2X(0) - r2x (2x» . (0-7) 

B pa60Te/5/ nOKas8Ho, qTO ypaBHeHHe (0-6) ~onycKaeT pemeHHe B RBHOM 
B~e. 0~H8KO nQ~yqeHHoe TeM BNp~eHHe Hey~06Ho c TOqKH speHHR pacqe
TOB Ha ôBM. HH~e npHBO~HTCR npaMO~ MeTO~ ero npH6~H~eHHoro pemeHHR. 
flÃP0 ypaBHeHHH Kpe~Ha no~yqaeTcR noc~e Tpex npeo6paSOBaHH~ ~pbe, 

B~nonHReMHX Ha OCHOBe (0-4), (0-5). PerY~RpHsa~HH B~HCReHHa HHTer
p~a ~YPbe nocB~eHa pa60Ta76/. 

Oco6eHHocTbiO ypaBHeHHR (0-6) RBJIaeTCH TO, qTO R~O saBHcHT OT 
pasHOC~H aprYMeHTOB H B pesYRbTaTe ~HCKpeTHsa~HH ypaBHeHHR (0-6) sa
~aqa CBO~HTCR K aJIre6paHqeCKO~ c TenJIH~eBO~ MaTpH~e«. ÔTO 06CTORTeJIb
CTao nosBonReT c~eCTBeHHO C3KOHOMHTb HcnORbSOBaHHe pecypCOB ôBM. 

PemeHHe ~HCKpeTHSOBaHHO« 3a~aqH paCCMaTpHBaeTCR B § 1. B § 2 
npHBo~HTCR MeTO~ 3KcTpano~~HH PHqap~coHa ~JIa ypaBH6HHH Kpe~H8 (0-6). 
TIOK8S8HO, QTO pemeHHe (0-6) Ha nOCJIe~OBaTe~bHOCTH ceTaK ~aeT B03MOM
HOCTb nocTpoHTb npH6JIMMeHHOe pemeHHe sa~aHHoro nopfl~Ka TOQHOCTH. 
B § 3 npHBe~eH~ pesYRbTaTH TeCTOBHX pac~eToB ~fl pemeHHH OSP. 

§ lo Ms ~OPMYJIH(O-7) CJIe~eT, QTO npH ~KcHpoBaHHoM SHaqeHHH napaM6T
pa x Tpe6yeTca SH8Tb He Bce pemeHHe ,a JIHmb ero SHaqeHHe Br2x 
KOHuax HHTepBaJIa [0,2xJ • ~a npH6JIH~eHHOro pemeHHa (0-6) paCCMOT
pHM HeKoTopoe qHCJIO 2x H BBe~eM pa3HOCTHyD ceTKY 

li 
(I-I)Xi • ih , 1 O,1, ••• ,n 

c marox h 1:1 2x/n • BBe~eM e~e O,IJ,Hy ceTKY 

X1~ B (1+ 1
~)h , i • 0,1, ••• ,n-1 (1-2) 

c TeM lIe marOM h • 

TIOJIOaHM Tenepb kh 1:1 2% , k.1,2, ••• ,n li 060SHaqHM 

di ar H(xi ) • 11:1I0,1, ••• ,D , 

d1+ i ~ H(xi~ ) , i 1:1I O,1, ••• ,n-1 • 

SaMeHHM ~HTerpan B ypaBHeHHu (0-6) no ~opM,YJIe cpe~Hx npSHoyroRbHH
KOB: 

2 

2X rt-iS f(X)dx~h?=.:f'(xi+)· 0-3) 
o 01 <.=0 

3anHilleM Tenepb ~HcKpeTHsoBaHHNe ypaBHeHHfl (0-6) B YSJI8X ceTKH 
( 1-2): 

(hd +1)c{k)+ hd ~(k)+ + 1 = d 1o 1 1 1 hd k_ 1c (k) 

k-'2 '22 2 

(k) (k) (k)hd + (hd +1 ) C 1 = d1 ' ( 1-4)
oc 1 o 1 +••• + hdk_2c 

'2 2 k-'2 2 

.. (~): ... lk~ · · · . · · · (k}'
hdk_ 1c 1 + hdk_ 2C +•••• + , = d 1

1 
(hdo+1)c

'2 2 k-'2 k-~ 

HeH3BecTHNe c(k~ annpOKC~MHpynT 3Haq~HHR (0-6): 
i~ r2X(x 1 ) , i= O,t, ••• ,n-1 • 

i~ 

CHcTeMa (1-4) annpOKCHMHpyeT ypaBHeHHe (0-6) c nopfl~KoM O(h2). 

PemHB CHCTeMY (1-4), MO~HO onpe~eJIHTb 3HàqeHHe ~K~HH r2x 

B KOH~ax HHTepBaJIa [ 0, 2x ] • ~R aroro sanHmeM ~~cKpeTH30BaHHOe 
ypaBHeHHe (0-6) npH t=o H t=2x: 

(k) , ( (k) (k)Co + n C1 d 1 + ••• + C 1d 1) = do) (1-5) 
~ ~ k-~ k-~ 

(k) (k) (k)ck + h ( C1 d 1 + ••• + C 1 d1) ... dk . ( 1-6) 
~ k-~ k-~ ~ 

TIOJIyqeHHHe paBeHCTBa ~aroT B03MOllHOCTb BHpaSHTb c~k) H c~k) 
qepeS pemeHHe CHCTeMU (1-4). TaKHM 06pasoM, Bonpoc CBenc~ K peme
HHIO (1-4). 

SanHmeM CHCTeMY (1-4) B MaTpHqHO~ ~pMe: 

TkCk a 1\. (1-7) 

MaTpHua CHCTeMH HMeeT BH~ 

hd +1) hd1 ••• hdk_ 1O
(I-8)

hd (hd ••• hdaiTk 1 o+1) k_ 2
 
(
 ),

hdk_~ ~d~_~ ••• (hdo+~) 
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a BeKTOp He~3BeCTHWX ~ BeRTOp npaBoft ~aCTll 

c(k) 

I d't \ (I-9)
2' 2' 

Ck = I : Dk 
.

1 1. 
C(k) ) \ d
~i . ~~ 

M~TpH~a T HB~HeTCH CHMMeTpH~eCKOM Ten~H~eBoM. ITpH 3TOM OKa
k 

Tk_ 1 
3bIBaeTCH. rJIaBHbIM M~HOpOM nopansa k-1 ,rr.JIH Tk 

Ey,rr.eM pemaTb (1-7) MeTo,rr.oM OKaMMJIeH~H. 

MeTo,rr. ORaH~eHHH 6bm npe,rr.JIO~eH E pa60Te/7/ . Ero H,rr.eH COCTOHT B 
BbIp~eHH~ pemeHHH Ck qepe3 HcnUllb30BaHHeM Toro ~aKTa,~TO MaTCk_ 1 c 

pHIJ;a Tk_ BXO..n;L1T B T B Ra~eCTBe rJIaBHOrO xaaopa nopanxa k - 1.1Y_ k 
B pa60Te 8/ nOKa3aHo~ QTO MeTo,rr. OKa~MJIeHHH 3KBHBa~eHTeH MeTo,rr.y HCKJIID
~eHHH raycca, TpeoyeTB o6~eM c~yqae O(n) onepaUH~, r,rr.e n -pa3Mep
HOCTb pemaeMo~ C~CTeMbI. 

MbI ~cno~b3yeM~JIH pemeHHH (1-7) BapHaHT MeTo,rr.a OKa~M~eHHfl ,rr.~fl 

TenJIHUeBO~ MaTp~ubI 9/. ITp~Be,rr.eM 3,rr.eCb 3TOT MeTO,rr.. 
EY.rr.eM paccMaTp~BaTb CHCTeMY c Ten~~l!eBO~ MaTp~uetl:, T.e. TaKoi1, 

Y KOTOpOi1 Ha ,rr.HarOHa~HX, nap~~e~bH~ rJIaEHO~, pacno~araroTcH paBHbIe 
3JIeMeHTbI 

AnU = B. (1-10) 

3,rr.eCb MaTpH~a CHCTeMbI A H B8RTOpbI U H B BbIrJIH)J.HT c~eAYro~KM o6pan 
30M: 

( ao a_l • • • a_~ ) 
8 1 ao ••• a_ +1n

A = • • •• •• n 
a 8 _ 1 ••• ao n n

( :0 ) , ( ~o
B = U =
 

b u
 
n n ! 

4 

PaCCMOTpHM yceqeHHbIe CHCTeMH 

AkU(k) = B(k), ( Í-Il) 

Cq~TaH, QTO 

B(k) 

U(k)= .: ) ( 1: ) 
ITpH k=n (1-11) COBna)J.a8T C (1-10). MMeeT MeCTO CJIe~~H~ npouecc, 
nOaBOJIHID~Htl: nepexo)J.HTb nOCJIe,rr.OBaTeJIbHO OT pemeHHH O)J.HO~ CHCTeMbI 
(1-11) K ~yrofi é YBarrll~eHHeM pa3MepHOCTH Ha e~~.I{a~HaE C cnCTe
MbI nepsoro nopH)J.K8, uepean mer-os nOJIY~aeM' penreaae C~CTeMbI (I-lO). 

BbI6~paeM B xavecrae Po H qo JII06bIe HeHYJIeBbIe ::meMeHTbI, Han
paxep p :: q = 8-

1 • Onpenenaa HaqMbHbIe- 3HaQeHHRo o o
 
ot(o) -1-1
 

o :: ao Po ' 

e>(o)_ -1 -1 
J o - ao qo' 

(o) -1 
U o = ao bo · 

.nanee ncnaraea 1 ~ k ~ n 

F = a., oL(k-1 ) + a~ c<.(k-1)
-.I{ o +k k-1 

(k-1) (k-1)
Gk = a_ 1 po + •• ~ + 8_k fk-1 

$k = -qk_1 Fk ' 

'fk ::> -Pk-1G:k 

Pk a (1- ~k 5' k) -1 Pk-1 

qk :: (1- '-fik ~ k) - 1qk-1 

ol (k) oi. (k-1) oO O 
(Õ(k-1) 
J.o 

+ 5k , 
o/. (k-1)
 

k-1
 
d.: (k)
 ~(k-1 )Ok r k-1 
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f ~k) I eX ~k-1)\ \ / f ~k-1) 
f . 

~k + 
o: (k-1) 

f~k) ) \ ° k-1 ) \ f(k-1)
k-1 r l,~ 

(k-1) (k-1)é k = b k - ~uo - ••• - a 1Uk_1 , 

(k-1 ) '(k)u(k) 
U

.0 o \ / 10 . 
+ . \<qk ê k). 

I \. 
U (k-1)

k
_ 

1 
~k) I \ f ~k)° 

06~ee Kon~~eCTBO onepaU~M 3~eCh COCTaBnfleT Jn 2 yMHo~eHHM ~ Jn2 

~,rro~eH~«. TIonarafl B 3TOM ~H~KT~BHOM npouecce A = T , B = D , nonyn n 
~aeM cnoco6 nocne~OBaTenhHoro pemeHHfl CHCTeM (1-7). 

TaK~M 06pa30M, OKa3~BaeTCfl B03MO~H@M c nOMO~h~ np~Be~eHHHX ~p

MYn HanTH 3HaqeH~fl ~YHKU~~ r2X( 0 ) - r2X(2X) B n paBHooTcTO~~X 

TOqKaX oTpe3Ka CO,2X 1 3a 0(n2) onepail~H. KaK nerKO B~~eTb, 
npn 3TOM 06õeM naMflT~, He06xo~~M~« ~fl xpaHeH~fl Bce~ ~H~pMail~~, 

COCTaBnHeT 8n'. 

§ 2. TIp~MeHeH~e axcrpanornuaa PHQarCOHa ,IJ,m'l ypasaeaaa ~pe~ronbMa 

BToporo pO,IJ,a np~Be~eHo B pa6oTe/10 . Bocnonh3yeMcfl 3TOn cxeMOM B 
npHMeHeHHH K MeTo~ pemeH~fl (0-6), ~3no~eHHoMY BMme. 

TIoTpe6yeM BHnonHeH~fl cne~YID~ero ycnOBHfl OTHOCHTenhHO ~KU~~ H(t): ,l~:
H(t) 6 C(2m+2) (0,00) , 1.1 

c uenbIM m ~ 1 • 

n-~ 2x K 1_2-2j +1 .. \ 8=2x 
. 2j (2j-1)h L f(x. 1 )= Sf(s)ds- ?=,h (2J) J B2 ·f (s) +
 

(.=0 1.+'2' o J:1 . J 8=0
 

(2-I) 

B 
+ h2k tin- f(2k)( 5 ) , 

s=2x 
rne g E (O,2xJ ,f(s) = f(2x)-f(0) , 

\ s=o 
Bj - QHCna EepHynn~ B = 1 , B2 = 1/6 , B4 ,=- 1/ 30 , B6= 1/42••.o 
Oóo3Ha~~M Qepe3 A ~ AhonepaTOp~,,IJ,eHCTBYID~~e no ~opMynaM 

21 

Af(t)=f(t)+ J H(t-s)f(s)ds ,t E (0,2xJ, (2-2) 

o n-~ 

Ahf(X. 1) = f(x. 1) + h Ld~i_jlf(X. 1) • (2-3) 
1.+'2' 1. +'2' j -e o • 1. +'2' 

i=O, 1 , ••• ,n-1.. 

Tor,IJ,a ~fl RID60H ~YHKUH~ f € C(2k+2) (O,2x) H3 (2-1) Haxo~~TcH 

pa3,rro)j{eH~e • 

Ahf(X. 1 )
 
1.+'2'
 

k 
(2-4) 

1) +L h2jgj(X. h(X.=Af(x. 1) +6 1 
1.~ j==i 1.+'2' 1.+'2' 

i=O, 1, ••• ,n-1 , 

nne 

'02j-1 s=b 

gi(t) B2j l't2j - 1 (H( t-s)f(s)) 

t ~ (o, 2x] , s=a 

a oCTaT~~H~« qneH 

I
1 6 

h(x
i~ 

) \ <. Ch2m+ 2 
, 

C- nonO)j{HTenhHafl nOCTOHHHafl, He 3aBHCRmafl OT h • np~6n~)j{eH~e 

pemeaas c~k) H C~k), nony~eHH~e B 0-5) ~ 0-6), -<5y~eM 6603HaQaTh 
r ~x (O) ~ r ~x(2X). cooraercruenao, ~To6~ no,n.~epKHYTb 3aB~C~-

MOCTh OT mara ceTK~ h 

~fl KB~aTYPHO« ~pMyn~ Cpe,IJ,HHX npflMoyronbH~KOB ~3BeCTeH pe B~nonHeH~fl np~Be)J,eHHux BHille pa3~O)j{eH~M )J,ocTaTo~Ho ,IJ,nR crrpaBe,n.
3ynbTaT 06 aCHMnTOT~~eCKOM pa3no~eHHH norpemHocTH no CTeneHflM mara h: n~BOCT~ cne,IJ.Y~~ero: 

6 7 



r : 

(k) n1 2k \ k	 
,nd

1, 
o	 1 r 2X(x. 1) + L h vk(x 1) + ~'(x" 1 ), LPi
 
1+'2 ~+'2 K={ 'i~ ~+'2 (2-5) i.=.j
 

m-n (2-8) 
~ 2k1 ... O, 1 , •• , n- 1 ,	 -?---. J'ihi = o , k = 1,2, ••• ,m+1 • 
/..'=1c HeKoTop~M~ ~yHK~~flM~ vk(x) ~ OCTaTO~H~ qneHOM 

2m 2, t. .!	 ,f ~k(x) I L.... Oh +
CocTaB~M n~HeMHYID KOM6~HaQ~ID c nonyqeHHMM~ K03~~Q~eHTaM~ ;Ui :I
 

.' m+1
 

R F2X(O) ... ~tk r ~~(O), (2-9)
 
Au(x) = u(x) + S H(x-t)u(t)dt,
 

o Y1	 F2x(2X) = f!.!k r ~~(2X). (2-10) 
1(,1Ahu(xi) ... u(xi) + L.. H(ti_j)uih. 

,Ij .. o 
l

HMeeT MeCTO pa3xo*eH~e	 :i MMeIDT MeCTO OlleHK~ 
k 

Ahu(x ... Au(x ) + ~ h2jgj(xi) + Oh( 0(1)'i) i	 2m+2,Ir 2x(O) - r2X( o ) I .f Ch	 (2-II)J=i . 

teR, 
Ch2m+2,1"2-2j+1 'é)2j-1 I r2X( 2x ) - r ( 2X) I ~	 (2-12)2Xg/x)... (2J) I :B2 j Ô 2j-1 (H(x-t)u(t) 

. x 
t=o, r~e C He 3aB~C~T OT mara ceTK~ h • 

I 2k+2 
}Õh(xiJ I~o,h 

~fl ~nnIDcTpaU~H np~6n~~eHHoro pemeH~fl ypaBHeH~fl H 3~eKTa YTO~r ~ 2k hr h
R(xi)", R(xt } + ~ h vk(xt ) + ~ (xi)' HeHHfl paCCMOTp~M ypaBHeHHe 

/(:-+ i-O, 1, ••• ,N-1 . R 
PeIDRM, CHCTeMY Ha noc~e~oBaTexbHoM h , h/J,.... Ha OCHOBe (1-5), rR(u) + S H(u-s) rR(s)ds ... H(u) 

o(1-6) ~ (2-5) B~BO~RTCfl c~e~~He pa3~oEeHHfl ~fl norpemHocT~ np~6~H
c fl~OM H(u) =~ e-u • 

~eHHoro pemeHHfl (0-6) B TO~KaX, °~ 2x: 
m 

r ~x(O) • r 2X(O) + Lhêkvk(O) + ?1k1(0), (2-6) TO~Hoe pemeH~e 3a~a~~ B(R) c rR(R) - rR(O) ~MeeT BH~ 
-2R 1K=1	 

B(R)= J e -2R' Peill~M 3TO ypaBHeH~e Ha ~BYX ceTKax c2k 
1~r~x(2X) • r2x(2X) + f h v k ( 2X) + ?(k) (zx) • (2-7) 

marOM h = 0,03 ~ h/J = o,or. ITorpeillHocTH pemeH~fl ~ 6y~eM 0603Ha1<:1 

~aTb 

6 h ( R) c IB(R) - Bh(R) IHa OCHOBe (2-6) ~ (2-7) B03MOMHO Hcno~bsoBaHHe MeTo~a YTo~HeHHfl 

~fl pas~o~eH~~ c qeTHNMH CTeneHflMH napaMeTpa. ~fl 3Toro nocTpoHM pas- I"i ITorpemHoCTb YTo~HeHHoro pemeH~fl 
HocTHble ceTKH c marOM h i ,paBHhtM h,h/J,. 'o. ,h/(2m+1) 'h H 'I 

"	 (9Bh / J(R) Bh(R»/8Bh(R) ... _ 

yanax Xi+1/2 • Sa.TeM Ha.Lt,neM r ~~(O) H r ~~(2X). I3hI6epeM 
aa K8JK,]J,otl HS HHX pemHM CHCTeMY" ~Xfl aaxoxneaas 3Ha.qeHH~ r~ B 

0603Ha~HM 

Ah(R) = I B(R) - nh(R)I·fi.i K8.K paneaae CHCTeMbl 

, I 

.J rIp~Be~eM Ta6.1I~UY .qnfl l1h ~ Ãh 

I 
98	 i 

1:



R L\h L\h/'1 t1 h 
0,3 

0,6 

0,9 
r,2 

1,5 

1,8 

2, I 

2,4 

2,7 

7,6490 ro-O 

1,212010-4 

1,501010-4 

1,669010-4 

1,8270ro 4 

I 914010-4 
( , 

1,971010-4 

2 007. ro-4, 
2,025·ro-4 

8,500 o10-b 

1,347 o ro- 5 

1,668 010-5 

1,884 o ro 5 

2,031 •ro- 5 
r:;

2,128 o ro-v 

2,191 '10-5 

2,230 '10-5 

2,251 '10-5 

3,40 °IO-9 

5,55 o ro 9 

6,92 o ro- 9 

8,00 010-9 

8,34 o ro- 9 

8,66 oro-9 

8,84 o ro-9 

8,9~ o ro 9 

8,99 010-9 

TadJlID.J;a I 

x I VnpH6Ho 
-

0,05 5,38981 
0, I 4,77689 
0,2 3,62548 
0,3 2,65330 
0,4 1,89051 
0,5 1,32173 
0,6 0,9II64 
0,7 0,62314 
0,8 0,42329 
0,9 0,29068 
1,0 0,19301 

Ta6HHga 2,-
VTOtl:Ho 

5,38981 
4,77689 
3,62548 
2,65323 
1,89053 
1,32164 
0,9II68 
0,62312 
0,4232I 
0,28621 
0,19300 

1,1 
1,5 
2,0 

§ 3. B~ rrpOBegeH pflg TeCTOBb~ pac~eTOB no rrpe~RomeHHo« MeTO~HKe 2,2 
pemeHHR 03P. B~H B~6paH~ nOTeHliHaH~, npHHaAne~~He ceMe~cTBY nOTeH
llHaHOB BapPMaHa 11/0 

B Ta6HHue 2 npHBegeH npHMep pac~eTa gHfl nOTeHUHana ~ 

-4xV(x) Q 96 ...e _ 

()+e-4x) 2 
COOTBeTCTByro~aR ~a3a paBHa 

~ (x) :I arotg	 ~ 
2+x 

B Ta6RHue 3 npHMep ~Rfl nOTeHliHana 
-6x
 

V(x) Q )60 e -6x 2 •
 
(5+e )
 

~a3a 

~(x) • arotg	 ~ •
 
6~
 

BpeMfl c~eTa COCTaERReT I MHH Ha SBM CDC-6500. 

0,12989 
0,02640 
0,00357 
0,00159 

0,12989 
0,02639 
0,00357 
0,00160 

Ta6mm8 3 

x V npaõn, V TOtl:H. 

0,05 8,09218 8,09219 
0,1 6,41691 6,41690 
0,2 3,85836 3,85830 
0,3 2,23051 2,23039 
0,4 1,26002 1,26019 
0,5 0,70293 0,70286 
0,6 0,38918 0,38919 
0,7 0,21464 0,21464 
0,8 0, II8I3 0, II8II 
0,9 0,07158 0,06492 
1,0 0,03565 0,03568 
1,1 0,01957 0,01957 
1,5 0,OO~79 0,00177 
2,0 0,00008 0,00008 
2,2 0,00002 0,00002 

ABTOpH BHPaJKaIOT óJIaro.n;apHOCTn npolf}. II.Ca6aT:b6 a' E.H.XopO?JlCROMY 
38 CTIDqJI.líIpYIOOtIrl6 ,IUiCKYCCU. 
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