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Magnetostatic problem arises when searching the magnetic field distribution, 
generated by magnet systems encountered in many physical devices such as accel
erators. 

The domain, in which a boundary value problem is solved, has often a piece
wise-smooth boundary. In such cases, numerical calculations of the problem re
quire the consideration of the solution behavior in the corner domain. 

In this paper an upper estimate is given of maximum possible growth 
of the magnetic field in the corner domain. In terms of this estimate a method is 
proposed of condensing the differential grid near the corner domain. An example 
is given of the modeling problem in the corner domain. 
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1. Bee~euue 

Bo MHorux !pH3H'lectmx ycTaHOBKax HCITOnb3ytOTCJI MarHHTHhle CHCTeMbl 

pa:JnH'lHOH KOHq>HrypaQHH. IlpHMepoM MOryT cny)l(l{Th CITCKTJ)OMCTpH'lCCKHe 

MarHHTLI. C npaKTH'ICCKOH TO'IKH 3peHHJI O'ICHI, BWKHO C xopowefi TO'IH0CTl,IO 3HaTL 

pacnpe~eneune MarHHTHoro nonJI, C03,l(aBaeMoro TaKOH CHCTeMoii. 

PeanhHO npo6neMa CBO,l(HTCJI K nocTaH0BKe 3a,l(a'IH MarHHT0CTaTHKH 0 

Hax0)K,l(CHHH pacnpe,neneHH.11 MarHHTHoro noM paccMaTpHBaeMOH MarHHTHOii 

CHCTCMLI. 

J,fa-3a cnO)KHOH KOHq>HrypaQHH MarHHTHOH CHCTeMhl pemeHHe 3a,na'IH 

o6hl'IHO m.neTcJI 'lHCneHHLIMH MeTO,l(aMH. OtJeHL 'laCTO npn paC'leTe KOHKpeTHOH 

MarHHTHOH CHCTCMhl o6nacTL, B KOTopoii pemaeTC.11 KpaeBa.11 3a,na'la, HMeeT KYCO'lHO

rJia,nKytO rpaunny. B TaKHX cnyqaax pemeHHe 3a,l(a'IH HnH npoH3BO,l(Hl,Ie pemeHH.11 

MOryT HMCTI, oco6eHHOCTI,. Ilo3TOMY Heo6xo,nHMO ncnonb3oBaTL cnenHaJil,Hhle 

MeTO,nl,l npH 'lHCneHHOM IlOHCKe pemeHH.11. 

2. O~CHKa poCTa MaI'HHTH0ro U0JIH 

IloKWKCM, 'ITO B OKpCCTHOCTH yrnoBoii TO'IKH qieppoMarHeTHKa MarHHTHOe 

none y,noBneTBOp.lleT ycnoBHIO 

1 H(s) ~ C0 In-+ w(s), 
r, 

(1) 

r.ne Co - IlOCTO.IIHHa.11 BenH'lHHa, w( s )- orpaHH'leHHa.11 q>yHKnH.11, r, - pacCTOJIHHe ~o 

yrnoBoii TO'IKH. 

Hcxo,na H3 HHTCipaJILHOH IlOCTaHOBKH 3a,na'IH MarHHTOCTaTHKH [1] 

MarHHTHoe none npe~CTaBHMO B B~e 

ii(s) = He (s)-V, f(M(p), Vp\Jl(s,p))duP, (2) 
n, 

2 

r.ue iI c - none OT HCTO'IHHKOB c TOKOM, M - BeKTop HaMaruu'leHHOCTH 

I I 
cpeppoMarneTHKa, cl>YHKllHJI 'I' ( s, p) . paBHa -- HITH - In r,p CO0TBeTCTBeHHO .l(JUI 

41tr,p 21t 

3- MepHOro H 2- MepH0ro cny'laH; Q 1 - o6naCTb ¢eppOMarHeTHKa. 

BeKTop HaMarHH'leHHOCTH 

M = µ0x,(H)iI = µ0 (µ(H)-I)iI, 

r.ne µo - IlOCTOJIHHaJI BenH'lHH_a, X, ( H )- MarHHTHaJI BOCilpHHM'lHBOCTh, a µ (H )

MarHHTHaJI npOHHnaeMOCTh cpeppoMarHeTHKa. 

IlpH 6onhIIIHX nonHX ( H ➔ oo ) .l(JUI µ(H) cnpaBe,tJIHB0 npe,nCTaBneHHe 

(2,3] 

A B 
~1(H)=l+ H- H 2 npu H ➔ oo, 

r.ne A, B - IlOCTOJIHHble IlOITOJKHTellhHble BCITH'lHHhl. 

Cne,noBaTeJihHi>, npu· H ➔ oo · BenH'lHHa ·M = I.Ail orpaHH'leHa HeKoTopoil: 

KOHCTaHTOH M~ = µ0 A • · 

PacCMOTpHM 2- MepHhIH cnyqail:, 113 (2) IlOJIY'IIDA 

- ( - I 1(- r, ) H s)=Hc(s)--V, M(p),-f duP. 
21t n, T,p 

3,nech nepBoe cnaraeMoe orpaHH'leHo, no3TOMY oneHHM Bropoe cnaraeMoe 

Iv, J( M(p),;,!)dupl~ 

a M('l(p}(xp-x,)+MM(p)(yp-y,) ~If 2 2 duPI+ 
n/Jx, (xp-x,) +(yp-y,) 

Ota ............ >• '. •• ~:.;n' 
Gi:j,1d1 ec...;-:i..~.t.6 I 

~. ~~~ y,t .. • .--·r.~M" 



. q:;•·,,n:••·::_•;,_ f 'a; /4(;) (p )(xp ~-x,FM(y) (~i(<"::. .l) ·,, I~::':: - . 

+ ; : i i dup1-
HH,rL::,;:.:.;, a1 8.Y,,_ i ·' :{xi>~-~,_[ +(yP;--:Y,-) ;''' c:,,:,,n:;:, .i-:,,:,·::·.:.t ·q• 

= i f M(,) (xi-:- Ji2 )+2_1/_(y!'if du, +' •·f M':)_(yi -;:xiJ:;21¥(:>xJ: do f:S<. "' 

(
-2 -2 ) 2 p (-2 -2 )

2 
p 

01 X + y 01 : -~- +,{,,., ;- -.r,:;:;, - ; 

r.ne x_ = xp -x,' 

2r,! IM(x) I+ 2r,! IM(y) I 1 
:52 f _ ., , " , duP :58M0 f ~uP, 

o, · \t ·-~lJp,. '.:} .. '.~ -- i.., . ). ;.., ,:; o,·•fsp 

y = Yp -:-Y,. Bhl1mcnHM HHTerpan J ~uP. 
01 r,p 

J ~up·,;,1-~-dup + f _µl>p, 
o.1 7sp v.s ~P 0 1 \v6 7sp 

r,ne V6 = 0. I ("'I S6 ( Q) eCTb yrnoBOH 
''t .t-

CeKTop a TO'IKe Q (cM. pHc.1). 

11HTerpan no o6naCTH 0.1 \ v6 
•. L. , . ~ 

6y,neT orpaHHqeH, nonoMy paCCMOlpHM 
1 ~ I, 

TOJibKO HHTerpan no o6JiaCTH v6 • Q 

PHc.1 

1 _ .,, s - rPdrP 

f;ruP = f d<pP fr; +r,2 -2rPr,co~<p,p . 

~ 1;•:(t,,-~00:,. + 7,:,, ~~oos,J 

,_ ;', 

r -
r.ne t = L . .[{anee BOCnOJibJyeMC$1 BblpIDKeHHeM J{M npoHJBO,n,imeil: q>yHI<UHH 

r, 

, .. '~ . 
., ...... 

..__,_,,. .;. .. 

4 

?, ,. ·, ... 

'. c.• 

,.); 

X 

!
fP.,(coscp,p)t .. , JtJ<l, 

✓1 + (2 - 2t cos <p,p ~ P., ( cos <p sp vm-l ' ltl > 1, 

B pe3yJihTaTe nOJI)"IHM 

l~l)P = j d<pp (I tdt .. to P.,]1l+m + 7 tdt .. to P .. J1t·(k+m+i)J :'° 

co, ( t<O fk+m+2 I t<O f-(k+m) 6/r, l 
= f d<pp L P.,}1---1 + L P.,]1---, + 

0 m,k:O k+m+20 m+k*O -(k+m)I 

'"

0 0 - a - a (( )m+k ) + f dcpPPc,2 lntJt• =C00 In-_+ L m,k +.L ~ !i_ -1 = 
0 r, m,k=O m + k + 2 m+k*O m + k 8 

1 
=C1 ln-+w1 (s), 

r, 

r.ne a ... t ='"JP., ( cos<p,p )11 ( cos<p,p )dcpP , C1 - nOCT0$1HHM BeJIHqffHa, w1(s)-
0 

orpaHHqeHHM q>YffKUH$1, TaKHM o6paJOM, ycTaHOBrieHa cnpaBe,Z{JIHBOCTh BblpIDKeHH$1 

(1). 

3. MeT0,11; crym:eHHH CCTKH B OKpeCTHOCTH yrJIOBOH TOqKU 

B pa6ornx [ 5-7] npHBe,ll;eHbl npHMepbl nocrpoeHH$1 pa3HOCTHOH CeTKH .nM 

HeK0T0pbIX KpaeBblX Ja,n;aq B o6nacrnx c yrnoBOH TO'IKOH. OcHOBHM H,ne,i C0CTOHT B 

crymeHHH pa3HOCTHOH CeTKH HJIH KOHeqffblX :meMeHTOB C TeM, ~06bI c,11;eJiaTb 

npHeMJieMOH norpeIIIH0CTh arrnp0KCHMauHH Ja,!J;aqff, 3-ra norpeIIIH0CTb cnaraeTC$1 HJ 

HHTerpaJI0B no :meMeHTapHbIM o6JiaCT$1M, K0TOpbie oueHHBaIOTC$1 BeJmqHHaMH BH,ll;a 

Chf l!ullt,;' (3) 

r.ne h; - ,Z{HaMeTp i -ii 3JieMeHTapH0H o6nacrn HJIH gqeil:KH CeTKH; p -

nonoJKHTeJihHOe qffCJio; l!ullt,; -H0pMa 'PYHKUHH Ha JToii o6nacrn, co,nep)Kmua,i k -10 

np0H3B0,nHYJO; C - K0HCTaHTa, He 3aBHc,ima,i OT 3THX MHOJKHTeJieil:. Tor,na M0)KHO, 

HarrpHMep, nolpe6oBaTh, ~06hI - BeJIHqffHbl (3) OKaJaJIHCh 0,Z{HHaKOBblMH B 
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paccMaTJ)HBaeMOH o6JJaCTH. C '.HOH ueJJblO MO)KHO )'MeHblllaTb hf o6paTHO 

rrporropuHOHaJJhHO sem1qHHaM jjujik.i rrpH rro.uxo.ne K oco6hIM TOqKaM. 

IlOKa)KeM crrpaBe,nJJHBOCTb CJJe,nyiomero yrnep)K.l{eHHJ:I. 

TeopeMa 

IlycTh V ( s )- peIIIeHHe Ja,naqH MarHHTOcTaTHKH B HHTerpaJJhHOii 

rrocTruIOBKe, Haii,neHHoe qHcJJeHHhIM MeTo,noM, a H(s)- Toqttoe peIIIeHHe. Tor.na 

crrpaBe,nJJHBa oueHKa 

11v -.&1LD) <yh
2 {In2 

h-alnh-P)+o(h
4
), (4) 

r.ne a, p, y - IIOCTOJ:IHHble IlOJJO)KHTeJJbHble BeJJHqHHhI; h - .l{HaMe-rp o6JJaCTH D , 

J:IBJJJ:IIOIUeiicJ:I gqeiiKoii pa3HOCTHOH ceTKH, co.nep)Kameii yrJJOByK) TO~Y 

qieppoMarHeTHKa. 

,lJ;oKaJaTeJILCTBO 

B CHJJy (2) ,nJJJ:I V ( s) cnpase,nJJHBO Bblpa)KeHHe 

-( - 1 ~ I[- ( -) r.p ) V s)=Hc(s)- Z1t V,~ M Hj ,-;J- dv,_ 
J- 0 1 sp1 

(5) 

N 

r.ne iij- JHaqeHHe IIOJJJ:I B gqeiiKe nj, j = 1...N; LJnj = n/; r,;j - paccTOJIHHe OT 
j=I . 

TO~ S.l{OTO~ pj eQj" 

PaccMOTJ)HM pa3HHUY V ( s )- ii ( s) . 

V(s)-ii(s) = _ _!___ v, f f[£i(iij )-M(ii(pj )), r,;1 )dv. 
27t j•I O 7,p 

J J 

B CHJIY orpaHHqeHHOCTll BeJilfqlfHbl IMl<M0 

I.M ( iij )- M ( ii ( p j ) ~ < 2M0 ,nJJJ:I j = 1. .. N. TaKHM o6paJOM, rronyqHM 

6 

cne.nyeT 

,· 

t 

lii(s)-ii(s)I < SMo ff ~v = SMo f f . ~v + 
7t j=I O; r,P; 7t j=I O;r>S6(Q) 7,pi 

+ 8M0 f f ~v. 
7t j=I O;IS,(Q) r,PJ 

B peJyJJhTaTe, HCIIOJJb3YJ:I oueHey, IIOJJyqeHHyK) B npe,nhl,nymeM IlyttKTe, Haxo,nHM 

I- - I 1 · V(s)-H(s) < C2 In-+ w2 (s). 
r, 

(6) 

Terrepb OCTaeTCJ:I OUeHHTb IIV-.Ht(D)' r,ne o6JJaCTb D J:IBJJJ:IeTCJ:I S~(Q)-

0 -OKpeCTHOCTblO TO~H Q. McrroJJb3YJ:I (6), IlOJJyqaeM 

l!ii-iilLD) = ~V(s)-ii(s)i2 dv < 
D 

< yh2 (ln2 h-alnh-P )+o( h4 
), 

r.ne h = 2o, a, p, y - nocTOSIHHhie JHaqeHHJ:I. IlonyqeHHhiii peJyJJLTaT cooTBeTCTBYeT 

(4). 

Mcxo,ng HJ CKaJaHHOro Bblllle H HepaseHCTBa ( 4) 6bIJJ npe,nJJO)KeH CJJe.nyioIUHii 

MeTO,n crymeHllJ:I pa3HOCTHOH CeTKll 

~. 112 ·· 1 112 . ~1In:; dx=d0 , .f In:; dx=d0 , Xm-Xm-i=hm, m=l,2 ... M. 
0 X111 _t 

3,nec1, do - HeKOTOpaH IlOCTOJ:IHHaJ:I BeJJHqlfHa, M - qHCJJO pa36HeHHH B.l{OJJb OCH 

KOOp,nHHaT ( OX HJJH O Y) B OKpeCTHOCTll yrnoBOH TQqKH, hm - mar CeTKH, Xm -

KOop,nHHaTa yJJJa CeTKll B.l{OJJb OCH ox HJJH OY (HaqaJJo CHCTeMbl KOop,nnHaT 

Haxo,nnTCJ:I B yrnoBoii yoqKe ), JHaqeHHe jxj < 1 . 

7 



4. Pac'leT MarHIITHOrO UOJUI a OKpeCTHOCTH yrJIOBOH TO'IKII 

B pa3)leJie 2 6b1Jrn npuBe)leHa aepxmrn oneHKa )lonycTuMoro pocTa 

MarHHTH0ro IT0JUI a 0KpeCTH0CTU yrnoaoii T0'IKH qieppoMarHeTUKa. B pa3)leJie 3 

UCX0)lll U3 C)leJiaHHOH oneHKU 6bIJI npe)lJI0)KeH MeT0)l cryi:neHUSI pa3HOCTHOH CeTKU B 

0KpeCTH0CTH yrnoBOH T0'IKH. B )TOM pa3)leJie rrpuBe)leHbl pe3yJibTaTbl 'IHCJieHH0ro 

pac'leTa MarHUTHoil: cucTeMhI c HCII0Jib30BaHUeM TaKoro MeT0)la. 1h pac'leT0B 

BU)lH0, 'IT0 OIIUCaHHblll MeT0)l cryrneHUSI CeTKU )laeT cyrneCTBeHH0e ynyqmeHue 

T0'IH0CTU Bbl'IHCJUieMoro pacrrpe)leJieHHSI MarHUTH0ro IT0JUI. 

PaccMaTPUBaJiaCb MarHUTHaSI CUCTeMa, U306pa)KeHHaSI Ha puc.2. O6nacTb Qv 

C00TBeTCTBYeT BaKYYMY, a o6naCTb n, 3aIT0JIHeHa qieppoMarHeTUKOM. JlHHeHHble 

pa3Mepbl CUCTeMbl yK33aHbl B Ta6JI. 1. B paccMaTPUBaeMOH o6nacru pemanacb 

Kpaeaasi 3a)laqa 

a aA, a aA, 
-u-+-u-=0 axaxayay' 
AJ_ =A.Ir.• 

aA,, aA,, 
u an r = an r 

+ -

pen,unv =0, 

A,l,=0 = C, --c, ~ 8A,, =0, 
A, L=x, - an y:0,Yt 

(7) 

C00TBeTCTByrornasi II0CTaH0BKe 3a)la'IH MarHHT0CTaTUKH 0TH0CUTeJibH0 BeKTopHoro 

IT0TeHnuana A, [4]. <l>YHKlllISI S = 1/µ(B), r)le µ(B)- MarHUTHaSI rrpoHHnaeM0CTb 

qieppoMarHeTuKa, B - M0JlYJib BeKTopa MarHUTHOH UHJlYKnHU iJ = rotA , [' ± -

rpaHuna pa3)leJia cpe)l, C - II0CT0.llHHaSI BeJIU'IUHa. 

Ta6nuna 1 

Xi,M x2 ,M Yi,M Yz,M 

0.5 1.0 0.5 1.0 

8 

l 
J 

\ 
J 

y 

Yit-

I ~r r+ r 
Q.f 

r+ 
Y1 r ,Q 

I 
I n 
I 
I 
I 
I I X I 
I 

x. Xi 

Puc. 2 

To'IKa Q Ha puc.2 .llBllleTcsi yrncrnoil: T0'IKoil: c Koop)lUHaTaMU (x1 ,y1). Ha 

puc.3 ITYHKTUpHOH JIUHUeil: H306pa)KeHa 0KpeCTH0CTb TIQ yrnoB0H T0'IKU Q (Xi' Yi ) . 

Benu'IHHa <ix = 11y = 0.2M. 

y 

Yi +Lly 
-----------------7------

Yi 

1 
I 
I 
I 
I 

------. 
I 
I IIQ 

% 
I 

,Q : 
I I 

I I I 
I I I 
I I I Y1 - Lly -----------j-------t------, ------- I I 

I l I 

X1 -Llx X1 X1 +Llx 

Puc. 3 

X 

)Xnsi oneHKH 3q>q>eKTHBHOCTH 0IIUCaHH0ro B pa3)leJie 3 MeT0)la cryrneHUSI 

pa3HOCTHOH CeTKH npoB0)lHJIUCb CJie)lyroinue Bbl'IHCJieHHSI: 

1-ii aapuaUT. Haxo)llIJIOCb pemeuue 3a)la'IH (1) Ha IT0CJie)l0BaTeJibH0CTU 

CeT0K (10k )·(lOk ), r)le k == 1,2,4,8,10,20,40. T.e. nonyqanucb CeTKU 10-10, 
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20 · 20, ... .400-400. IIpH 3TOM B OKpeCTHOCTH yrnoBoii TO'IKH IIQ mar 

CeTKH 61,m paBHOMepHhiii; 

2-ii BapnauT. 3a.na'la (1) paCC'IHThIBaJiaCh Ha TOH )Ke nocne.z:10BaTeJII,HOCTH 

CeTOK npH k = 1,2,4,8, TOJihKO B o6nacTH IIQ mar CeTKH Bh16npanc.11 

cornacHO onncaHHOMY B pa3,LleJie 3 MeTO.LIY c~eHH.ll pa3HOCTHOH CeTKH. B 

o6nacTH Q \ IJQ, no cpaBHeHHIO c npe,Llhl.Ll)'IIUfM BapHaHTOM, mar pa3HOCTHOH 

CeTKH He H3MeH.l!JIC.ll. KonnqecTBO Y3JIOBhlX ToqeK B o6nacTH IJQ OCTaBaJIOCI, 

npe)KHHM, MeH.l!JIOCh TOJihKO HX pacnpe.z:1eneHHe. Ha pnc. 4 H306pa)KeH 

npH6JIH3HTeJihHhlli BH.LI CeTKH B OKpeCTHOCTH yrJIOBOH TO'IKH Q. 

TT 
-

/ 
/ 

-
Pnc.4 

Pe3yJihTaThI, nOJIY'leHHhie H3 Bhl'IHCJieHHH no nepBOMY B3pHaHTY, C'IHTaJIHCI, 

KaK 6hl «3TaJIOHHhIMH», TaK KaK npH YBeJinqeHHH 'IHCJia pa36HeHHH rrpe.L1IIOJiaranoc1,, 

'ITO TO'IHOCTh Bhl'IHCJI.lleMoro pemeHH.ll ,LIOJI)!(Ha YBeJIH'IHBaThC.ll, 3a HCKJIIOqeHHeM, 

B03MO)KHO, HeKOTOpoil: OKpeCTHOCTH yrnoBOH TO'IKH. 

,[{anee pe3yJII,TaThl, nOJIY'leHHhie npn Bhl'IHCJieHHH no BTOpOMY BapHaHTY, 

CpaBHHBaJIHCI, C pe3yJihTaTaMH, nonyqeHHhlMH no nepBOMY BapHaHTy. 

Ha pnc. 5 - 8 npe.LICTaBJieHhI pacnpe.z:1eneHH.ll BY (x) npn y = y1 .LIJI.ll 

paJJIHqHI,JX CeTOK. Ha Bcex pHCYHK3X ((3TaJIOHHOe» . pacnpe.z:1eneHHe By ( X), 

10 

nocqnTaHHOe Ha CeTKe 400-400, o6o3HaqeHo tracel. rpa«pHKH, o6o3HaqeHHhie 

trace2 n trace3, - 3To pacnpe.z:1eneHH.ll BY (x), nocqnTaHHhie no nepBoMy H no 

BTOpOMY BapHaHTY COOTBeTCTBeHHO. Ha pnc.5 nOKa3aHhl pacnpe.z:1eneHH.ll, 

Bhl'IHCJieHHhie Ha CeTKe 10-10, Ha pnc.6 - Ha CeTKe 20 · 20 , Ha pnc. 7 - Ha CeTKe 

40-40, Ha pnc. 8 - Ha ceTKe 80-80. 

4.5 ...--~---,----r-----i.---.---.----.----,---, 

4 

3.5 

"' co 

2.5 

2 

1.5 

I 
0 0.1 

· >< trace I 
--.- trace 2 
0 trace 3 

0.2 

~ 

l 

0.3 0.4 0.5 0.6 0.7 0.8 0.9 

X 

Pnc. 5 

4.S ,---~---,----r----.----,----,---,----,---, 
>( 

I 
D·j 

3.5 ··'!( 

;;; >( 

2.5 

2 

1.5 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

X 
>( trace I 
..... trace 2 
0 trace 3 Pnc.6 
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4.5 ,---,---,---,---,----,----.----.-----.---, 

>, 

"' 

4 

3.5 

F,..... 2
.s t, ttFU ,-1zt r • 

1.5 

0 0.1 0.2 0.3 0.4 

X 

>< trace I 
--+- trace 2 
o trace 3 

Puc. 7 

4.5 

4 

3.5 

Ji 3 

2.5 

2 

1.5 

I 
0 0.1 0.2 0.3 0.4 

X 
-><· trace I 
- .- trace 2 
o trace 3 Puc. 8 
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·''i'-

0.5 0.6 0.7 0.8 0.9 

0.5 0.6 0.7 0.8 0.9 

HmKe1 npmio.i:unc.11 cpa11Hmem;m1J1 .rn6n; •2 3ilatJeHrrii non.11 a T}JeX' TO'Il<ax:·, Pi ( 0, O), '.. 

Pi (x.,0) II Q(x.,y1 ). 

r '. ;·- ~:. ,. 

Ta6nm~a2 

::' ,. \_ 
Pan~oMepHall 9~a B 06-f!aCT~, pQ.,. , , 

' ~ ' - ' - - .•.• : • • • • ' ., j .• •• ) 
i ~' . • - i ' 

CeTKa .,•By{,Pi),Tn . BAPi); Tn > · BY (Q), T-n 

10-10 " 2.274" ... 2.074 · · · 2.902 

20-20 2.248 ,· 2.038 ., . 3'.126 · 

40-40 · . 2.237 2.024 3.374. 

80-80 . •. ' '· 2.231 2:018 3.645 

100-100 2.13 2.017 3.738 
' 200-200'' 2.206 2.014 

.. 

4.04:S 

400-400 2.158 2.012 4.358 

HepaBHOMepHall ceTKa B o6nacm IIQ 

CeTKa By (,Pi), Tn BAPi), Tn BY (Q), Tn 

10-10 2.266 2.038 3.133 

20-20 2.241 2.02 3.604 

40-40 2.233 2.015 4.061 

80-80 2.229 2.013 4.527 

lli Ta6JI. 2 rr rpaqmKOB, nprrae.neHHLIX Ha prrc. 5 - 8, Bll,llHO, 'ITO TO'IHOCTh pac'IeTOB 

no BTOpOMY BapIIaHTY (HepaBHOMepHall CeTKa) cymecTBeHHO BLIIUe aHaJIOrII'IHLIX 

pactJeTOB no nepBOMY BapIIaHTY (paBHOMepHall CeTKa). Orc10.na MO,KHO 3aKJIIO'IIITh, 

'ITO npe,llJIO)KeHHhlH MeTO,ll nOC'I'J)OeHIIJI pa:3HOCTHOH CeTKII B OKpeCTHOCTII yrJI0BOH 

TO'IKII onpaB,llbIBaeT CBOe IICnOJII,30BaHIIe II ,llaeT pe3yJII,TaThl no TO'IH0CTII, 

cpaBHIIMhle C pe3yJII,TaTaMII, nonyqaeMI,IMII JIIIIIII, Ha CeTKax C 'IIICJI0M Y3JIOB no 

Ka.JK,llOH OCH B 4 - 5 pa3 60JibIIIIIM, tJeM y IICXO,llHOH CeTKII. 
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