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B pa6oTax .[ I-3 J 6l:lJlli BBe,neH!:l cJiytraJ!:m.ie pemeTKlL B Hrunrna­

rueM IIOPfmKe no Vg-2 6l:lJlli mPmcJieH!:l Ha.TruKemrn CTPYHl:l li TOJIIIIID!a. 

B ,naHHofi pa6oTe B TOM xe npH6~eHKR Bl:l'nICJIJ'leTCR Icy'JIOH0BCKaR 

rrorrpaBKa K JIHHettHOMY ITOTeHIJ;li8.JIY. Ml:l 6y,neM ITOJib30BaTbCR 0603Ha­

qeHIDIMllI [I-4]. 
IloTeHu;ire.JI CTpyHh! 

V(R) = -e;.m e; ~ 
T~oo _, Sn...1- _1_e-pvmln Z-L-- . ~C:L ozn 

n t. a_ 

(I) 

TO'leK Ha M!IBl1MaJih-p - ITJIOTHOCTb y3JIOB perneTKH' Gi - KOOp,IU'IHaT!:l 

HOM: ( c MHHHMa.JThHHM tm:CJIOM n TpeyroJibHliKOB Ha ITOBepXHOC TH p 

OXB8.Tl:lBa!OI11ei1 BW!bCOHOBCKd KOHTYP c H3 Jll'IJU{QB (peoep ) CJIY'-!a~­

HOM: pemeTKH) rroBepx HOCTll1, Vmtn - o6'beM ~111rypl:l, nocTpoeHHOi1. c~e­

,ny·!Ollll™ o6pa30M. 

CTpOHM BOKpyr Ka.JK,ll;Oro TpeyrOJibHmta H3 .JIIDIKOBHa ITOBepx HOCTH 

p OKpYJ!tHOCTh. IlpoBO.IUi™ ~-I - MepHHe ccpepl:l qepe3 3TH OKpylKHOC­

TH c TeM xe pa,neycoM. 06'beM qm:rypl:l, orpaHH'!ejHOi1. aTm.rn: crpepa.MM, 

H eCTh V 

ECJIH ITOBepXHOCTh p B3RTh Ha ITJIOCKOCTll1 KOHTYpa, H Ha HeM 

Y3Jil:l pemeTKH Bl:l6paTb B Bepmliliax paBHOCTOpOHHHX TpeyroJibHHKOB, 
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TOr;u.a Vmtn 6y;u,eT JIORa.JlbHOii TO'lKOtt ~ V 
IIOf!BJleHl'Ie MHOl!U!!Te.Jlf! e -P v B (I) M())KHO IlOHRTb li3 cJie.DYD!IIDC 

coo6paJKeHRii. Momio y'iRT!:lBa.Tb BaaRMo;u.ettcTBHe Jllilllb M~ 6Jm-

~lllHMH coce;u,aMH. 8TO 6y,nyT 3 yaJia, '!epea KOTOpl:le MOlKHO npoBeC­

TR cqiepy, :ae co;u.epx1'8.IeyIO :BHYTPH ce6R ;u.pynrx y3JIOB. BepoaTHOCTb 

Toro' 'ITO npR cperoieii IIJ!OTHOCTH yaJIOB p o6MM v He co;u.eplKPIT 

yaJlOB, paBHO -exp(-pV). 
JloKa.JlbHl:lH mi.n V ;u.acT cJ1e,nyRJ111He pacrrOJ1oxeHBII yaJloB: 

.. 

3 To 6y;u,eT BepHo, Kor;u.a · n »1 . Tor;u.a o6~eM, cBR:aaHHllii c rpa­

Im'tlHHMlI ce!'MeHTaMH KOHTYpa c ' 6y;u,eT Ma.JI. IlOJiy'!aeM ycJIOBHe 

4 (D·V/ 2 2 n~ 
[ 

e 2 ]1/D 
R >) D,)' mln T ( [Jfj3) ( 4/J'3) (D · 2)f(fmln 

(2) 

(cM.rrpHJIOJKeHHe). 

Boo6me, rpamn.w KOHTYpa c He o'leHh qeTKo orrpe;u,eJieHII. Ho 

Ml:I Ha;u,eeMC.fI, 'ITO Heonpe;u.e.neHHOCTb rpamru, KOHTYpa c -p·f/D 
. (/) 2; 1/11 -1/11 

a ,1T.Jllffia paBHOCTOpoRHero TpeyroJll>HHKa ~ w9 p ' ~aK "ITO 

HMeeT CMHCJI rpa.HIDJY KOHTYpa c C'lHTaTb Herro;IJ.BHXHOM . HMeHHO 

MR STOrO CJly'laf! H npoBOUHM pac 'leTbl . Y'lTeM rronepe'lHll8 KOJle6a ­

HID! BHyTf' :1l!Hli.'< ysJIOB ' H306pruKSHHl:I X. Ha p HCYHKe • 11ocKOJibKY Ml( 

pa6oTa.eM B MliHHMYMS o6~8MOB, TO llPH ero pa3Jio~e!llill 6y;u,eM -
HM8Tb KBa,lij)aTH'iJIYIO QJOPMY !IO OTI\..'IOHSHAAM ~i,) y3JIOB perneTIW 

OT CTaUHOHa.pHoro IlOJIOXeHIDI. HyiKHO BHHMaTSJlbHO yqeCTb HYJl8Bll8 

MO.u;J:l H B3JITb ray cc OB HHTerpaJI !IO OCTaBlllIDRCfl nepeMSHHHM. H3B8CT-

r N -X TAX N • ) !t2 d n 
HO, '!TO Jd Ve =(.9T/ detfl ) N = i.m.n . JJ.nR Bll'lliCJleHIDI 

I<;yJIOHOBCKOii IlO!IpaBKR 38.MSTHM, 'ITO BKJ.ta;IJ. B Hee 6y;u,eT Ha.6HpaTbCf! 

H3 KOJle6runm CTPYHll c 6om.rnoii .Il)IIDIOR BOJIHl:I. 3a STI'l KOJle6amm: 

oTBeTcTBeHHl:I nonepe'lHHe OTKJIOHeHWI, y . KOTop1:1x D - 2 c TeneHH cBo-

60.u;J:l. Y'lHT!:lBaf! norrepe'l:Hlle KOJ1e 6amm, rro.Jly'IHM npe.n;aKcrroHeHTY TH­

rra ( 9T /detA)1112 ·1. , r.n;e N - '!HCJIO HeHYJ1eB1:1x Mo;u., JI - MaTpima 

,n.JIR. 3TliX MO;IJ. • 

B !IpHJIOJKemm IIPHBe;u,eHH OCHOBHl:le HCilOJih30:ea.HHl:le ~OPMYJll:I . 
)'i T·I c·f gfi . ~ 

EcJIH rrpOR3BeCTH IIO.IJ;CTaHOBI<;y f•j =-2/<LT) 2 j;, f,-,CPii ~ Ln E!fsln J., ' 

ro KBa..il;paTK'!Ha..fI ~OpMa c yt£eTOM TOJlbKO !IpH3Ma.TK'l8Clt~'( o6~eMOB 
~ 

;u,HarOHaJili!31ipYeTCR c TO'lHOCTblO ;u.o 'lJISHOB IIO:pR,I(Kli -,=-

]LJif! crreK Tpa rroJiy'!aeM: 

gfp Ep,q, = 6-2cos y- - 2cosi/T q, / L - 2 cos 'Jip/ T cosfilq,/ L (3 ) 

8HeprM BHpaJKaeTCf! cJie.n;yBJI.tHM o6paaoM tiepea Epq, : 
T-1 L'f 

V(L) =(D/2-1)[-(L-1) en:ir -1-r·1 ~ ti Ep,q,] 
(4) 

CyMMMpOBaHHe no p MOlltHO 3aM8HHTb HHTerpnpoBaHHeM' TaK ItaK 

HaM HyJKeH TOJlbKO qJieH, uporropUHOHaJlhHHfi T . Tor.na .n;Bo~HM 
., L · f , ~ 2 ] . 

cyMMa CBe;u.e7c.R K o;u.miapHOfi : L en [2 ( 1 +SW 2k. ) 
i·1 

Tio cpopMy JJe cyMMlipOBafUIB ::.Ji1J1epa ( CM . !IpliJIOJKeHRe )_ ITOJIJ'll!M I<Y JIOHOB-

CKlii1 qJJeH: 

-¥ ~2 [lf'(o) - Lf ' (3T) ]=-~ . t ( f1) 



r,IJ;e f(x):: en[2(1+slnx/2)2], B2=Vs - BTOpoe 

'UiCJIO EepHyJIJni. 

MoJKHo yqecT:& TaKJR.e norrpa.BID'I, B03HKRa!OO(}Ie Ms-sa ®;lyK'ryaUHii 

06'.beMOB rpa.HH'IHblX cerMeHTOB. Ilorrpa.BRa R crreRTPY IDJ!eeT CJie,IJ;yro­

!Ullli BH,11; : 

r,IJ;e 

oEp,q. =4ci/LsLn 2 !IfqjL , 

~ f (3'/3) - J3/D f' ( ST/3) 
cl= f (!If)- 3f(81/3) 

. Ilorrpa.BRa R sHepr:1m: 

(6) 

.;; L-f !,!!3 ~ 
SV(L)=(D/2-1)2Lf;(sLn 2L +sln 2L-) (7) 

;;; qr- 39T 
IloCJie cyMMJi1POBaHHII IIOJiyimM DV(L)=4"C(ct9 4 L +ct94L) 
H IIOCJie pa.SJIOJKe!mff B prr.n ITO 1/L y6elK,Il;aeMM' 'ITO RYJIOHOBCKIDI 

'!JleH OTCYTCTBYeT 

4<:1- = 
OV(L)=3sr (1+fuCKL-

2 J (6) 

B 3alW1IO<reHMe aBTOp~ 6.JiarO,IJ;apHT C.r.MaTKH.!llla 3a ITOJ183Hble 

06cyJK,11eHJi1H B XO,IJ;e pa.60T1:1. 
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IlpIDIO.JKeHHe 

06'.beM cerMeHTa D - Mepnoro mapa. pruieH 

"" 
f ll s c:D-tJ/c JJ ( ])•1) Vcea= (rL)c., f(cl)= 9T sinc1..dd../r2. 

B!mmueM HB:eyro rpop~Jiy .D:JIH f (cl) : 

gr(ll-i)/i'. {r(ll/2-[~- 1]) c[Jl/e]tt-:D CJ:_JJ!eJ l(JJ/2-K) . IJ-1·21<_, d.} 
.P (-') - cl - sw ~cos 
T "- -·2r(n/2•1) r(.n;-1-[11; 1:]) K.=o r(.n;' -t<) 

[ x J - ue.Jirur tiacT:& x 

v:.n = OmLnn(-~YD/e+ 2(2L/!3 + r)Vcee paGH/Z / I'~e Omin =[f W)-3f (:ff/3)] (t6/3)JJllf) 

fl - IIJI oma,n;:& BHy T PM 
~ 

c Vcee paF,H =f (ffT/3) c~ 

0 v,;,,n C'tJ'.l!TaeTCH c JIICIIOJ1:&30Ba.Hli1eM COOTHomemlli: 

or, == ( 6e, +Dee tr5 C3)/3"3, or:L, = ( 2 ML - oEJ -8EK)/3z) 5E,j =(~, - sllcl:ij 
ilOJiy'll!M TaiqIO KBa,n;pa. TM"l'.Hy!O rpopN!;r : 

T~ L T ~I 

svmLn ~ &; fa ( C1,j- $1,J +- ~ ~ ( (,j+f - LJ/ + 

T-1 ~/e-1 

+ ~ L. [(s,,u+1 - L12><J2 + ( t,m• - t.1,21<+2/ J +-
~ =o 1<. =o 1 

- [ T-1 2 2 1-/i!. c 2 )J 
td, ~ al,1 + t,l-.> t (! f-1 (~1,21< +- gT-1

1
21<·1 ' 

<l>OpMYJia CyMMHPOBa.HWI 3iiJiepa B y.no6Hm1 .D:J1H Hae BM,IJ;e BhtrJI.ff,IJ;MT 

TaK: L- 1 L <JT • • 
~ ( ff) s [ l = !ii_\Zf'.-1 ~ r 2/d ZJ<·1J Lh VT ="if h(p)dp- h(o)+h(ff)J/2-L.(T; (2f")!Lh(o)-h(9T), 
V=1 0 f"=1 

r.D:e B214 - "!KCJia EepHyJIJ11! . 
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