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@ 1974 06J>eOuHeHHbiU UHCmumym ROepHbiX UCCAeOoeaHUU /{y6Ha 

Cnoco6bl perneHHJI 3a.u.aq no cllopMHpoaaHHIO 3neKTPH

'leCKHX none~ MO*HO pa3,1J.enHTb Ha ,IJ.Be 6onhlliHe rpynnbl. 

flepBaJI OCHOBblBaeTCJI Ha MO,IJ.enHpOBaHHH /MaTeMaTH'IeCKOM 

C nOMOI.QblO 38M, 3neKTpOnHTH'IeCKOM B BaHHe H T.n./ no

ne~, C03,1J.aBaeMbiX 3apauee 3a,IJ.aHHblMH 3neKTpO,IJ.aMH H3BeCT

HO~ cilopMbl. JTOT MeTO,IJ., KaK npaBHnO, CBJI3aH C 6onee HnH 

MeHee 3Ha'IHTenhHO~ 3aTpaTo~ apeMeHH. BTopo~ no.u.xo.u. K 3a

.u.aqe - auanHTH'IeCKoe perneuHe. Ocuoauo~ ue.u.ocTaToK ero

orpaHH'IeHHaJI npHMeHHMOCTb.KaK H3BeCTHO, BH,IJ. rpaHH'IHbiX 

ycnOBH~ O'leHh 'laC TO He n03BOnJieT nony'IHTb TO'-IHOrO aHa

nHTH'leCKOrO perneHHJI, 'ITO npHBO,IJ.HT K He06XO,IJ.HMOCTH 06-

pai.QaTbCJI K MeTo.u.a;,& nepao~ rpynnhi. 

8 onucaHHOM HH*e aapHaHTe perneHHJI .u.ayMepHbiX 3a.U.a'l 

H3naraiOTCJI ,IJ.Ba npH6nH*eHHblX MeTO,IJ.a, ,IJ.aiOI.QHX ,IJ.OCTaTO'l

HYIO TO'IHOCTh .u.n.11 p.R.u.a npaKTH'leCKHX 3a.U.a'l. 

06bi'IHaJI nocTaHoBKa .u.ayMepHbiX 3a,IJ.a'l Tpe6yeT, Y.T06bi 

6hiJIH 3a.U.aHbl nH6o onpe.u.eneHHaJI 3aBHCHMOCTh noTeHUHana 

HnH ero npOH3BO,IJ.HO~ B,IJ.Onh O,IJ.HO~ HnH HeCKOnbKHX KpHBblX, 

nH6o pacnpe.u.eneHHe acex 3ap.R.U.OB, co3.u.aiDI.QHX none B .u.au

HO~ o6nacTH. 
8 nepBOM cnyqae ,IJ.On*Hbl 6b1Tb Bbl'IHCneHbl HHTerpanhi, 

onpe.u.enJIIOI.QHe K03cllcllHUHeHTbl p.R.U.OB B pellieHHH no MeTO.U.Y 

pa3,1J.eneHHJI nepeMeHHbiX HnH HHTerpanhi B cilopMyne rpHHa. 

3To npHBO.U.HT K Tpy.u.uocTJIM npH npaKTH'leCKOM ~erneHHH 

3a,IJ.a'IH. 
TeM He Meuee, qacTo oKa3blaaeTcJI B03MO*HhiM .u.ocTa-

TO'IHO TO'IHO onpe.u.enHTb KapTHHY nonJI B 3a,IJ.aHHO~ o6naCTH, 

coxpaHJIJI TOnbKO KOHe'IHOe 'IHCnO 'lneHOB p.R,IJ.a H COBMeCTHO 

pelliaJI, ,IJ.nJI On~e.u.eneHHJI K03cllcllHUHeHTOB, TaKOe *e 'IHCnO 
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ypaBHeHHH, rrony'leHHbiX rryTeM Bblfiopa COOTBeTCTBYIO~ero 

qucna TO'leK rpaHH'lHOH KPHBOH c H3BeCTHbiMH 3Ha'leHHHMH 
/1/ 

rroTeHuuana unu ero rrpoH3BO.IJ.HbiX' . 06~ee perneHue 

ypaBHeHHJI Jlannaca MO)KHO npHfinH)KeHHO npe,IJ,CTaBHTb B BH,IJ,e 

cyMMhi N qacTHbiX perneHHH u k ( x, y), H Bhipa)KeHue .n.nH 

noTeHuuana U (x, y) Januca Tb B ¢opMe: 

N 
U(x,y) = 2 a kuk(x;y). 

k= I 
/1/ 

qHCnO $yHKUHH U k( X, Y) ,IJ,On)KHO 6biTb paBHO 'lHCny TO'leK, 

B KOTOpbiX He06XO,!J,HMO Y.IJ.OBneTBOpHTb rpaHH'lHbiM ycno

BHJIM. Ka)K.n.oe H3 ycnoBHH npe.n.cTaBnHeT co6oil nuHeiiHoe 

ypaBHeHHe, n03TOMY 3a,IJ,a'la CBO,!J,HTCJI K perneHHlO CHCTeMbi 

N nHHeHHbiX ypaBHeHHH c HeH3BeCTHbiMH a k · B pe3ynh

TaTe HaXO,!J,HTCJI Bbipa)KeHHe /1/ C onpe.n.eneHHbiMH K03$

$HUHeHTaMH a k , JIBnJIIO~eeCJI perneHHeM ypaBHeHHJI Jlanna

ca u y.n.oBneTBopHIO~ee rpaHH'lHbiM ycnoBHHM B N TO'lKax 

rpaHHUbi. 

llpu peanhHOM npuMeHeHHH 3Toro MeTo.n.a cne.n.yeT o6-

paTHTb BHHMaHHe Ha ,IJ,Ba 06CTORTenbCTBa. ~aHHbiH MeTO,!J, 

npe,IJ,OCTaBnHeT 6onblliYIO CB060.D.Y npH Bbl6ope KOJIH'leCTBa 

H pacnonO)KeHHJI rpaHH'lHbiX TO'leK, 'lTO, KOHe'lHO, BnHJieT 

Ha BH.D. perneHHH. OnhiT noKa3biBaeT, 'lTo c yBenH'leHueM 

KonuqecTBa ycnoBuil N cucTeMa ypaBHeHHH cTaHOBHTCH 

nnoxo o6ycnoBneHHOH. llpu 3TOM pe3KO B03pacTaiDT 3Ha

'leHHH K03tiJ$HUHeHTOB, H 3Ha'leHHJI U (X, y) B npoMe)KyTKaX 

Me)K,IJ,y 3a,IJ,alO~HMH TO'lKaMH MOryT ,!J,OCTHraTb He,IJ,onyCTHMbiX 

BenH'lHH. PeanbHbiMH, no-BH.D.HMOMy, HBnHIOTCH N:; 12. 
1:13 TeOpHH KOMnneKCHOH nepeMeHHOH H3BeCTHO, 'lTO 

,IJ,eHCTBHTenbHaJI H MHHMaJI 'laCTH nl060H perynHpHOH $yHKUHH 

F (z) KOMnneKcHoil nepeMeHHOH z = x + i y JIBnHIOTCH rapMo

HH'leCKHMH H, cne.n.oBaTenbHO, y.n.oBneTBOpHIOT ypaBHeHHID 

Jlannaca. O.n.HoBpeMeHHO eMy y.n.oBneTBOPJIIDT no oT.n.enb

HOCTH H ,IJ,eHCTBHTenbHaJI H MHHMaJI 'laCTH $yHKUHH f ( Z) 

JII06aH H3 HHX MO)KeT 6biTb, TaKHM o6pa30M, HCnOnb30BaHa 

B Ka'leCTBe uk(x,y). B .n.aHHOH pa6oTe orpaHH'lHMCJI pac

CMOTpeHHeM O,!J,HOrO Ba)KHOrO cnyqaJI, KOTOpbiH OKa3biBaeTCJI 

,!J,OCTaTO'lHbiM ,IJ,nJI fionblliHHCTBa peanbHbiX 3a,IJ,a'l. 

Peryn.HpHyiO ¢YHKUHIO F(z) B o6nacTH, r.n.e HeT oco6hlx 

TO'leK, BCer.n.a MO)KHO npe,IJ,CTaBHTb B BH,IJ,e CTeneHHOrO pH,IJ,a. 
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B cnyqae CHMMeTpH'lHoro nonJI U(x,y)=U(x,-y) ou npu

BO.D.HT K cne,IJ,yiOIQeMy Bblpa)KeHHlO ,!J,JIJI noTeHQHaJia: 

N-1 k 
U (x ,y) = 2 ak (x 

2 +y 2 )2 cos ke, /2/ 
A k=O 

r.n.e 

6 = arg ( X + i y ) . /3/ 

He.n.ocTaToK Bbipa)KeHHJI /2/ B cne.n.yroiQeM: none U A (x,y) 
Y.D.OBneTBOpJieT COOTHOllieHHlO div {f; A =0 H, CJie,IJ,OBaTeJibHO, 

He HMeeT 3aMKHYTbiX 3KBHnOTeHQHaJieH. ll03TOMy HCnOJib-

30BaHHe KaKou- nHfiO H3 3KBHnOTeHQHaneH B Ka'leCTBe noBepx

HOCTH 3neKTpO,IJ,a B03MO)KH0 TOnbKO B HeKOTOpOH orpaHH'IeH

HOH o6nacTH, r.n.e MO)KHO npeHe6pe'lb KpaeBbiMH 3¢clleKTaMH 

peanbHOH CHCTeMbl. 

Ha OCH CHMMeTpHH Bblpa)KeHHe /2/ npHMeT BH,!J, 

N_-1 k 
U A (X , 0) = ~ a k X • / 4/ 

k=O 
TaKHM o6pa3oM, ecnu B Ka'leCTBe rpaHH'IHoro ycnoBHJI 

3a,IJ,aHO none Ha OCH CHMMeTpHH, TO ero MO)KHO Bbipa3HTb 

B BH.D.e cTeneHHoro p.H.n.a I 4/, H nony'leHHble K03¢cllu.uueHTbl 

no.n.cTaBHTb B /2/. Bee Bbl'lHCJieHHH nerKo BhlnonHJIIDTCH 

Ha ManoR Bbi'lHCnHTenbHOH MalliHHe. 

llpuMep 1. B .ueHTpe Koop.n.uHa T ( x =0, y =0) Heo6xo.n.uMo 

C03,IJ,aTb BeJIH'lHHY HanpJI)KeHHOCTH 3neKTpH'IeCKOrO nOJIJI {f;x = 

= 80 KB/cM c nHHeHHbiM cna.n.oM 3neKTpuqecKoro nonJI 

a{f;xfax = -80 KB/cM2B pa6o'leH o6naCTH -0,5 <X< 0,5. 

llycTb U A(-0,5; 0) ==0. Cne.n.oBaTeJibHO, HaJIO)KeHhl TPH yc

noBHJI H no3TOMY .D.OJI)KHO 6b1Tb N = 3 . PeUiaJI cucTeMy 

H3 Tpex ypaBHeHHH, nony'lHM a 0 = -50 KB, a
1 
=-80 KB/cM, 

a
2 

= 40 KB/cM 2
.KapTHHa COOTBeTCTBYIDIUHX 3KBHnOTeH.QHa

neH H3o6pa)KeHa Ha puc. 1. 
BTOpOH cnoco6, KOTOpbiH B ,IJ,aHHOH pa6oTe HCnonb3yeTCJI 

,IJ,nJI npaKTH'leCKOrO perneHHJI 3JieKTpOCTaTH'leCKHX 3a,IJ,a'l, 

6 u 121 n OCHOBaH Ha MeTO,IJ,e H30 pa)KeHHH • pH onpe.n.eneHHbiX 

ycnOBHJIX MO)KHO no.n.o6paTb TaKyiD CHCTeMy 3apJI,IJ,OB, HMeiD

~HX Ha.n.ne)Ka~yiO BeJIH'lHHY H onpe.n.eneHHLIM o6pa30M pac

IIOnO)KeHHbiX BHe 3a,IJ,aHHOH 06JiaCTH, 'ITO ,IJ,eHCTBHe 3THX 
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x,lcml -II illl.lulltltll I X~ +--I I I + 

Puc. 1. 4JopMa 3K6UnomeH~UaAeu OA}I peUJeHUR 6 euoe 
cmeneH1wzo pRoa jpeweHue npuMepa 1/. Uu(Jpa.Mu o6o3-
Hat~eHbl nomeH~uaAbl /KB/ Ha coomeemcmBY101J1UX AUHURX. 

3ap11.1J.OB ofiecne'IHT TO'IHO HJIH C .!J.OCTa TO'IHbiM npufinH-

:lKeHHeM TpefiyeMbie rpaHH'IHble ycnOBHJI. 

TaKHM ofipa30M, HCTHHHaJI Ja.IJ.a'la C rpaHH'IHbiMH ycno

BHJIMH 3aMeHJieTCJI 3KBHBaneHTHOH Ja,IJ,a'leH onpe,IJ,eneHHJI 

nonH B paCUIHpeHHOH ofinaCTH fie 3 rpaHH'IHbiX ycnoBHH, 

HO C y'leTOM JapJIJ].OB- H 30fipa:lKeHHH, KOTOpble J].On:lKHbl Ha

XOJ].BThCH BHe Ja.IJ.aHHOH ofinaCTB, TaK KaK llOTeH~Ban co-

3J].aBaeMOrO HMH nonH )J.On:lKeH YAOBneroopsTb ypaaueuuiO 

Jlannaca B JTOB o6nacTH. Ecnu, KaK u B nepooM cnoco6e, 

Ja,IJ,aTh rpaHH'IHbiC YCJIOBHJI TOnhKO B KOHC'IHOM 'IHCJie TO'IeK 

Ja,JJ,aHHOH KpHBOH, TO nony'IHM KOHe'IHOC 'IHCnO 3aps,l1.0B

H30fipa:lKCHBH, paBHOC 'IBCny 3a.IJ.aHHbiX TO'ICK rpaHH~hL 

)l.anee TO'IHO pewaeTcs 3KBHBanenrnaJI Ja,'J,at.ta u cpaB

Henue uaB:)J.eunoro H3 3Toro pernenHH nons B.nonh rpanu'lnoM: 

KPBBOH c nepaouaqanhHO JaAaHHhiM onpe.11.enuT TO'IHOCTh 

COOTBCTCTBBJI 3KBBBaneHTHOH 3a)].a'IH HCTHHHOH. 

llnocKa.Jl CBCTCMa N TO'IC'IHbiX Jap.JIJ].OB HMeCT nOTCH

~Ban, KOTOpbiH MO>KHO JanucaTb B BB.D.C cne.D.YIOIII.CH cyMMhl: 

U
8
(x, y) 

N 2 2 
~ qk·ln[(x-xk) +(y-yk) ]. 

k= I 
/5/ 
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3ap.JIJ].bl pacnonO:lKCHbl B TO'IKaX (x k, yk ). 0CHOBHOC npeu

MYI.UCCTBO Bbipa:lKCHH.Jl /5/ COCTOHT B TOM, 'ITO 3KBHllOTeH

~Hanbi TaKOH CHCTCMbl 3aMKHYTb1. llpH J].OnOnHHTenhHOM 

ycnosuu 

N 
~ q = 0 

k=l k 

nOTCH~Han Ha fieCKOHe'IHOCTH CTpeMHTCS K Hynto. 

/6/ 

llocnC.!J.HCC Bblpa:lKCHHe npCJ].CTaBn.JICT CI.UC OJJ.HY CBOfiO.D.Y 

Bbifiopa nOMBMO ynOM.JIHYTbiX Bhiiiie, a HMCHHO - nepe.D. 

COCTaBnenHeM ypaBHeHBH, COOTBeTCTBYIOIII.HX rpaHH'IHbiM 

ycnoBHHM, ueo6xo.D.BMO paJMeCTBTh N JapJIJJ.OB, r.e. Ja.IJ.aTh 

ux KOOPJJ.HHaTbi x k, yk • B uaweB: npaKTHKe 3TO npoHJBo

J].HnOCh OnhJTHhiM nyTeM. 0J].HHM H3 KpHTCpHCB J].nS cpaBHC

HH.Jl pa3nH'IHbiX pe3ynhTaTOB OJ].HOH H TOH :lKe Ja)].a'IH MO:lKCT 

cny:lKHTh senB'IHHa cyMMhi ~I q k I , KOTopas .D.On:lKna fihiTh 

BfinH3H MHHHMyMa. HecMOTp.Jl Ha onucaHHbiH npOH3BOn, 

peJynhTaThl npHMCHCHHS $opMynhi /5/ BCChMa MHOro

ofiematoiUH, 0 'ICM CBHJ].CTenhCTBYIOT npHBCJ].CHHhiC HH:lKC pac

'leThl BapHaHTa cPOKYCHpyiOIUCH ceK~HH 3neKTpOCTaTH4CCKOrO 

.D.e$neKTopa ujoxpouuoro ~HKJIOTpona Y-120M <~ H JneKTpo

craTH'ICCKoro B03fiY.IJ.HTC11Jl CHCTCMhl BhiBO.IJ.a ycTaHOBKH 
"cl>" /,1 ' 

llpuMep 2. Tpe6yeTc.Jl uaifTH $opMy JneKTPO.D.OB, coJ

.D.atomux 311CKTpnt.tecKoe none, onucauuoe B npuMepe 1. 

llouMo Y*e npHBC.!J.CHHbiX ycnoBnif noTpe6yeM Bblnonueuue 

CJieJ].yiOIUHX: .IJ.l1S J].OCTH:lKCHH.Jl XOpOUICH nHHCHHOCTH 311CKTpH

'IC cKoro nons ua JIHHHH CHMMCTPHH nono:lKHM iJ :l U I() x :l = 0 , 
rJ 1 U 1 (I X I = 0. )l.ns C03.11.aHHS 3a3CM11CHHOrO 3KpaHa 

Ha BhiCOTC Y = 3,8 CM nyCTh U /-0,5; 3,8/ = 0, U /0,5; 

3,8/ =0; noTpe6yeM TaK:lKe Bhmonueuus ycnoBHH /6/. B ~enoM 
uano:lKeHo 8 ycnoBHH. 4To6hl YJJ.OBJieTBOPHTh 3THM rpauuq

HhiM YCJIOBHSM, pa3MemaeM 8 3ap.Jl.!J.OB B ofinaCTH, 3aHHTOH 

npe,IJ,nonaraeMbiMH JneKTPO.D.aMH: /-0,8; 0,2/; /-0,9; 0,45/; 

/0,6; 1/, /0,8; 0,8/, /1; 0,6/, /0; 5,5/, /0; 7,5/, /1,5; 7/ 

B BM COnpJI:lKeHHbiC napHbiC 3apJI,11,bl B nonynnOCKOCTH Y < 0 
COOTBeTCTBeHHO C O,IJ,BHaKOBbiMH q k. PeJynhTaTbl npHBeJ].CHbl 

ua puc. 2, r.D.e noKaJaHhi $opMb1 3JieKTPOJJ.OB, coJ,IJ,atoiii.HX 

Ja,IJ,aHHOC 311CKTpB'ICCKOe none Ha JIBHBB CBMMeTpBH. 
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Puc. 2. tl>oKycupyiOU#QJI ceKijUJI 3AeKmpocmamu'leCK020 oe
r/JAeKmopa jperueHue npuMepa 2/. QurjjpaMu o6o3Ha<JeHbl no
meHlJUOAbl /KB/ Ha C0011lBe11lC11lBYIOU#UX AUHUJIX. 

llpHMep 3. CoJ~aHHe JneKTpaqecKoro nonx c Hanpx-
:>KeHHOCThiO {j; (X, 0) == 0 npH X < 0 H. C nHHeHHbiM pOCTOM 

X -
HanpJI:>KeHHOCTH (a {j; /a X I y == 0 :: 6,6 KB/ cM

2 ) Ha yqacTKe 
0 < x < 6 CM. 06ecneqeHHe JaJeMneHHoro JKpaHa Ha BhiCOTe 
y = 5 CM H OTBepCTHJI B neBOM JneKTpo~e C nonOBHHHOH 
BbiCOTOH He MeHbille 1 CM ~nJI BXO~a npOTOHHOrO nyqKa. 
llocne HecKonLKHX npo6 a KaqecTBe nyqmero peJynLTaTa 
BJB:T cne~yro~ail: N = 12; JapJI~hi pacnono:>KeHbl B ToqKax 
/-0,095; 2,063/, /7,5; 1,623/, /-15; 9,7/, /-12,91888; 
9,142/, /-10,85777; 9,08/, /-8,66666; 9,07/, /-6,55555; 
9,07/, /-4,44444; 9,07/, /-2,33333; 9,07/, /-0,2222; 
9,04/, /2 ,09888; 9,085/, I 4; 9,22/ H a cooTBeTCTBYIOUUIX 
CHMMeTpHqHbJX TOqKaX non~nnOCKOCTH y < 0 j Hano:>KeHhl 
ycnoBHB:: aU /ax= 0 , a U/ax 2 = 0 , a U/ax3 ==0 B 

2 2 
ToqKe /-3,2; 0/, aU/ax=-19,9, aU/ax ==·3,3 B TOqKe 
/3,0/ , a\J/ ax 3 == 0 B TOqKe /2,81; 0/,. U == 0 B TOqKaX 

8 

/-0,04; 1,58/, /-0,501; 1,5/, /5; 5/, /5,96; 5/, /7,65; 5/ 
H Ja.naHo ycnoaae /6/. PeJynLTaT abJqHcneHHH npaae~eH Ha 
pac. 3 H 4. BnHBHHeM noneil a pailoHe ToqKa /3,7; 5/ 
a npa x < -1 npeHe6peraeM. B KaqecTBe JaJeMneHHoro 
JneKTpo.na B3HTa JKBHUOTeHUHanb U = -0,5. 

Puc. 3. 3Ael(mpocma1'1ut.JecKuii eo36youmeAb cucmeMbl Obleooa 
ycmaHoeKu "cP" /perue~tue npuMepa 3/. 
QurjjpaMu o6o3Ha'leHbl nomeHlJUOAbl /KB/ Ha coomeemcmeyro
U#UX AUHUJIX. 

_out~~ [ r~, 6x em \ 
\ 

30 \ 
\ 
\ 
\ 
\ 

201 / \ 
\ 
\ 
\ 
\ 

101 / \ 

' \ \ 
3, 4, 5, &, 71 ' ' 81 
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Puc. 4. Hanp.RJIC€HHOC11lb 3A€K111PU<JecKozo noAJI Ha ocu cuM
Mempuu, co3oaeaeMaJI 3AeKmpooaMu, npueeoeHHbiMU Hapuc.3. 
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Bee npuae,IJ,eHHbie pac'!eTbl BblnonHeHbl ua 3BM "Han

PH- 2", MO,IJ,epHH3HpOBaHHOH ,IJ,ll.ll pa60Tbl C ,IJ,HCKpeTHbiM 

rpaliJonocTponTeneM 151 • 
OnucaHHbiH MeTO.D. no3BOn.lleT uaxo,IJ,HTb TO'!Hoe peweuue 

,IJ,ByMepuoro ypaaHeHH.Il Jlannaca c rpaHH'IHbiMH ycnoBHJIMH, 

3a)J.aHHbiMH B KOHe'IHOM 'IHCne TO'leK. 3Ha.ll o6~He CBOHCTBa 

'laCTHbiX peweHHH, MO~HO nO)J.06paTb nO)J.XO)J.Jl~HH BH)J. pe

weHHJI 3a)J.a'IH. llepBbiH MeTO)J. oco6eHHO Y.D.06eH )J.ll.ll BOCCTa

HOBlleHHJI 3lleKTpH'leCKOrO non.11 no nomo Ha OCH CHMMeTpHH. 

llpaKTH'leCKH BCJI o6pa60TKa ,IJ,aHHbiX MO~eT 6b1Tb B03no

~eHa ua Manyro 3BM. BTopoii MeTO.D. 6onee y.D.o6eu ,IJ,n.ll 

npaKTH'leCKOrO onpe)J.eneHHJI liJopMbl 3lleKTpO)J.OB, XOTJI onpe

)J.eneHHbiM He)J.OCTaTKOM JIBll.lleTCJI 6onbWaJI CB060)J.a Bbl6opa 

HeKOTOpbiX napaMeTpOB. Ero OCHOBHOe npeHMy~eCTBO co

CTOHT B TOM, 'ITO BCe 3KBHnOTeHIJ,HanH o6pa3yiOT 3aMKHYTble 

liJurypbl KOHe'IHbiX pa3MepOB H n106aJ1 H3 HHX MO~eT 6b1Tb, 

cne.D.OBaTenhHO, 3aMeHeHa noaepxuocTbiO 3neKTpo,IJ,a. Ba~
HbiM JIBllJleTCJI TaK~e TO 06CTOJITellbCTBO, 'ITO nony'leHHbiH 

pe3ynbTaT y'IHTbiBaeT BnH.IIHHe KpaeBhiX 3~eKTOB ua none 

B pa6oqeii o6nacTH. Hcnonh30Bauue rpaliJonocTpouTen.ll ua 

llHHHH C 3BM HllH rpaliJH'leCKOrO ,IJ,HCnne.ll )J.aeT B03MO~HOCTb 

onepaTHBHO BMeWHBaTbCJI B peweHHe 3a)J.a'IH H KOppeKTH

poBaTb rpaHH'IHble ycnoBH.Il B npouecce peweuu.11. 
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