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BngHqqeHHe 3yclrnb B
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Bcmttn.  Bi lovo,  qo ra. r ru ianur i  uoueHr,  ara i f  yraoprce
og"orco.to,1*oBe raJrbMo Bu3Harraerbca ro nupaoy [1,2]

.1r=N/R,  (1)

Ae N - cr.r"Ta npurrrcHaHHa KonoAnrr,qo la.irrMisHoro urmina;
P  -  n q r i u n  r r r r i p q .  f  -  r n e r h i r r i c q r  r a n r q

Bnxo;aun a qr,ofo Br{paay BfiBuaqaerbcg cuJla npurl lc-
HEHHS

.\r = -\1 ,/ Rl. Q)

VMoea pianoaarn, HatrplIK,'IaA, npu rari i i  cxelti ra.nruy-
BaHH.s, ,Eri noxa3auo Ha pr{c, I a poar.nagaerbcfi y sur"rg.qi,
noraaaHoMy Ha puc.  1 6 [3] ,

Brxols . {u ia  $opuy" ' ru (2)  ra cxenr fa"rbva (pnc.1a)
Moxina sHaiirn cIzny np!rrl icHeHH,fi Ko"IlotrHH

npr.r f iK]r{
urapuipi C
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, .  Q r' \  = -  1 3 \
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ra. - rbMo 6] 'ae s p ieHoeaai  i  auai l r l r  peaxui i  n

X, .  -Q r  I  R  -  Ps inu ;  Y "  =Qr  I  ( f r ) -  Pcosu , ( 1 )

( 5 ), ,  Q r (a+ fh )

f R(a + b)cosct

Ocuoeuuu uamepia t t  )oca idxeua,  , { . ' ra  y rovneuuf f  pe-

axq i i  X"  ra  Y .  e  BpaxyBaHHsM Kyra  o6xnary  KonoAKoIo
urriea .qoBe.qeMo neroqsictr cpopuy;rrr (2), folonua i i  ue-
ro.rHicrr no,rsrae y ro\{y, i l - lo BoHa orprrMaHa B f lopyureHHs
BaKoHy repr f i  KoBBaHuR,  axu i i  [p r l [ -vcnae uopua l r ,H t r i i
rucn Nix noBepxusMl{ Teprf i ,  Tyr crt.ra npIrrHcHeHHa Ko-
JroAKrr N ne 6-vge gopiruronattr cyni nopva. 'r lHfix Ao ruxisa
ca.n i  piannufi  BaJrelr{urb at.1 ee,ruvnull  r i} 'Ta o6xsata xo-

"rro.[Kolo urxiga,
Ie prrc. 2 ouenn4no, ulo " 'r iHi i tne HaBaHralI{eHHff Ha xop-

Jy AB ueHrpa.rrrHoro Fiyra o6xnary p cn.-ra:e
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1 eneMeHTapHa cI I . r Ia,

MeHTapHOTO Cer- i ropa
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sxa  r i c  Pa  Rcn r rTKa  -Thu \ '

.\'R( . / . \  = -cusodo.
2-Rsin( [ i , r  2)

Hoprtarrua 4o nonepxHi eJre\{eHrapHa cu.xa

n t
d n _ _ c o s - 0 0 1 0 .
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Sara"rrua HopManbHa crr,;ra BHait.qerr,cf i  f lK
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"  2 .4s in ( l j  1 /2 )  , i  ,  
. l s in ( l ] . .  2 )  '  v  I

Hesaxxo repexonarrrcr, rqo $opny,ra (2) crpaBeAJIuBa
ri;rrrcu rprr Ma.rux xyrax p, ro6ro rio.rnr s\nlhp, asin(pl2).p12.

Taxur.r qrrnoM, roqHrrM BrrpaooM tpopuy;rrr (1) 6yle

, ,  
N/-R( l l+sin[ l ) .

-1sin( l l  /  2)

Ana"rrirt l.rgi yMoBrr piaHoearu crepxHe CD o
Hfi M orpurraHux q)opMy,r,

OcHi.rsnn eJeMeHrapHa crr. ' ra reprs 4p =ft ln,

rosa  Ha e ic r  r

Prc .  1 .  PospaxyHKoBa  cxeMa  ra , r bM iBHoro  nphc rpoo  (a )  Ta  yMoBa
p iaHoaa r r  aaxe r r  ( 6 ) .

P r , r c .  2 .  Cxeva  chn ,  q r i  a i o ru  r a  r anbM iBHt  l i  L i . lK iB .
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2Rsirt( l)
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I [ ( l z+R(1 -cosd )cos { ] cos3 {d f ,  ( 15 )

p = 
;;*- , , ,  * - l=;11r, * n1r - f  , i , ' -  !1. 'uN - l16Jr + 8sinf, + sin2 0)l  i .  (16)i d - l ' , ' . "  . _ i , , 1 ,  3  2  2  3 2
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He eaxxo ilepexoHarr.rcb, ulo trpr{ Ma.'ro}r-y K},Ty f $op-
Myira (10) npririMa€ Brrr.rff. l  _\r-N/R i cniena,qae 3 oopMy-
"roto (1); Be.:rrrqr{Ea ,\ '  y rf opnry.ri (15) }rae Brrr.rrf l,r
N=QrlfR=,11 ., ' iR, rrlo siJnosiJae $opn5'.ri (2), a cpopr.ty"rra
(16) oa qiei x -yMoBr. i nprr uexrynanui xra.ruMr.r Beirrrqr{Ha-
Mr.r Aplrrofo fiop.fi,IKy P=rf h (.u*b)coso, II]O BifnoBinae 3a-
ra"ribHonp fi fi H fl ToMy BHp a3l'.

3 a  r p ' x s n n r i  I  p  Y  - q  \ -  D i  r  v r - n o  n i s o .- ^ ,  t a  r  .  B l - l  Ky ta  uuxBaT ] '  r i o . ' I o f ,Ho lo

faxbMiBHofo tuniBa npr i  8=20 xH, R:200;  r :160;  h:80;
a :500 ;  b :800  nn  ra  a=30 '  i  f : 0 ,1  rona3aH i  Ha  p r { c .  3 .

r n , , -  ^ ^ ^ - - - ,r yl '  po3f .r f lHyTa 3a,{aqa l"I f i  Ko.IIo,uKll  ]{{opcTKo rrprr-
(pin,reHoi .ro Barr{enff.  SeuqarlHo Ha [parirr ir ] l  qe Hpin.reH-
Hfi ,4JrA piBHOMipHOrO TfiCKI'  )r ir i (  noBepxHfi] Ir . i  KOHTaKTy
lxapHipHe, BpaxyaaHHa tuapHipy rprrBoJrrrb tro cyrr€Brix
3MiH B pe3-v . r rb rarax ,  ocK i " ' IbKr i  cy r reBo 3a  Be" r l4q l lHo lo
3Miuro€Tbcfi  cf i .ra P, f i r ia B r lboMy Br{nagrty Bu3uarraerbc.E i3
tboDlttr;ttt

P ( a * h ) c o s c r - N a - 0 , ( 1  5 a )
a Be,tuqf iHa , \ .  BHac.; I1IOK I IbOTO 3MlHroe He T1, ' IbKu Be"r I l IqI l -

Hy, a i  anan (npn lh70' ) .
I l q  n e ' r ' s n n r i  l T r n  n ^ F q a a q i  u a  n u n  I  r r.  -  * . , f i  ? I topcTr ioro

Kpinneuufl r{o,ro,qrrr, I.rs i i  napuipnoro Kpin":reHnfl noxa-
3aH1  Ha  D I IC ,  4 .

Cnocrepirarcrbcs, a-r le He3Harrui,  ei.qlr innocri  y Benfi  quHi

HopMaxbHofo rr lcKy nix xo"rogxoo i  tuKiBoM rrpu pisHr.rx
, . - ; -  - ^ - - . . - . -  T l ^ , ,  , , ,  ^ . " , ,  ^ 6 iNpl  i l . reHHHx r - ,0 .  ro j lK I t .  r lp r l  ubc) . \ ry  JU l . lbLueHHf i  T I ICKy B r {a -

cTi{Hi xo"ro.Ir iH Ha f lKy HaSirae mli iB Ha raKl, x( BeJIIIqI jH] '
3MeHrxye Ha r racr r . rHy  3  sKo i  36 i ra€  ux ie  (puc ,  5 ) ,

Ana,r ia orprJMaHr.rx Qopny"r i  rpa$ixin . f ,o3Bo.:rse Bpo6rr-
T v .  m a K i  B u c H 0 6 K u  r  n p o t l o J u u i l i

Qoplr.v"ra no BH3HarreHHro ra. 'rbMiBnofo lrol leHTy Ko,'roJ-
KOBoro ra. 'rL,Ma, luo HaBo.{r lrr,cs B ,IoBi,IKoeiir  i  1'u6oeiir  .r i re-
paryp i  o rpr i l raHa 3  nopyrxeHHf iM SaKoH] ' repr f i  KoB3aHHf i :
cuJra npurucKaHHfi Ko. 'ro]r- irr  He JopiBHrce cvlr i  HopMa"xb-
Hrlx Trrcri iB ]1i-I i  r- io.-roJHoro i  ul l i iBo-\4;

n e e r r r i i  p  r r r e n p i n i  n,JHOKO.TO,qKOBOTO f  a, ' rbf la CyTTeBO 3a-

. lerKr.r rb Bi I  Kyra o6xBar! ' r io" ' ro,{Koro ul } i iBa HaBirb l .qf l  pe-
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Prc, 3. 3a;rexHocri aig ryra o6xaary KonoAKoro ra;tur ' ,r isHoro

u r i e a :  7 - P (  1 6 ) ;  2 - N ( 1 5 ) ; 3 - X . (  1 3 ) ; 4 - Y " ( a ) .

xrry

2{}

PN KH

40 52

36 48

32 44

28 40

i \
a\_ - - \

Yr Yr vFl

1 2 9

o
- I  27

-3 25

-5 23
0 60 120 180 ;t'

Prc. 4. 3anexHocri aiq <yra o6xaary Ko,.toAKoro ra,rbMiBHoro ulKiBa
nph io ro  uapHipHor , , ry  rp inneru iAo Baxene:  1  -  P116) ;2  -

N ( 1  5 a ) ;  s  -  X - ( 1 3 ) ;  a  -  Y ^ ( a ) .

p, MIIa

- n I

-35-30 -20 -10 0 to 20 30 35 a '

Prc.  5.  3rvr iHa rhcr ie v ix Kor.roAKoro I  u i r iaoNa B Mexax ryra o6xaary
Ko / l oAKo fo  ux i ea  np r  Ky ry  C=70 ' , 1  -  3a  paxyHor  o6ep ra , ruuo ro
pyxy Ko, ' roAKr4;  2 -  sa paxyHoK nocrynanbHoro pyxy;  3 -  cyvap-

HV i l r v cK ;4  -  cepe , lH i i i  Hopva ruaHr i i  r r c r .

r ioMeH,qoBaHrrx KyriB, roMy nprr pospaxyHKax peaKrl i f i  He-
o6xi,quo BpaxoByBarn Kyr 06xBary ra"xb\r iBHoro Kono,qKoro
fa.-IbMlBHoro ulKlBa.
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