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1 .W3HYEOXA8 QOOTANDBXA 3ARAYH 

nrcoJ: aniiX'rpoBOB ,!UO:BOI :J NeTpOB e eRnoll T01t8 I 8Mnep II OTaoeRTeABOII exo

poeTbJO M8J:TpoBOB ft. : r BnphleDBa8TCR B MaraTROe none non aefiOIIT>WIIM yrnoM c 
{eM, pRe, 1), Yron 3 Tuoll, "'TO nulKeaBe o6pasyJOmellell np11 aTOM CDBpanR u aneJ:T

poaos B.llOlDt MarJDfTBOro nons DpOBeXO.IlRT e OTBOell'rllnltJIOII CI:OpoeTloJO, p8QOII ~ S?)r ~, 

r. 
I~ ll I I I I ' 7! ..... ~ 

-Benii'IHH8 M8rDTlloro nons H 
p II C. 1 

TUosa, 'ITO pan11yc cnapamr p8Bea a. .M. 

TpefiyeTell B811TII Cllnhl, .11811CTBYJI)II(J(8 aa M81tTpoahl B CDRpanR0 a MTb XOHij!RrypalDIJO ... 
aneltTpR'Iecltoro nonll E , J:oTOpoe o6ecne'!llno fibl yneplK&JIJie aneJ:TpoaoB B CDRpanR. 

2. MORER.b H OONDBHJJE llOPMYJJTJ 

nnll p8ID8HRB DOCT8Bn8HHOII 38.118'111 np8.11n&r88TeR BMecTO eDRp8nB p8CeMaTpRB&Tlo DH

naanpll'l8elt)'JO Tpy6y e sapan8MB0 paenpeneneaah!MR p8BBoMepBblM TOHitiiM cnoeM no ee no

sepxaoeTll, STa Monem. 6yneT 6naJKe It 4JasR'I8CitOII xapTBae, '18M enapan~o, T,lt, BCitO.IlHhlll 

ny'IOit M8ltTpOBOB JIM88T XOH8'UIYJO TOnDIBBy B pasfipoc no BMIT)'IDoey, T81t 'ITO noene eltpy

'IBB&HIIB ero B M8rBRTHOM none OT.Il8nloHhl8 BBTitB CDBpanR fiynyT p83Mh1Thl II .118lK8 '18eTB'I-

ao MoryT nepexphiB&Tlo npyr npyra, 
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TollliUiaa noBepxaocTaoro cnou an&JtTpoBoB d, 3aBHCBT oT .IUicnepcaa no BMnym.cy 

aneXTpOBOB B HCXOll.IJOM nY"'X& H OT TODIItHRbi fiY"'X&, 

Cana, A&IICTByJOmaH aa an&M&BT oiSWMa d/l: , 6yneT: 

cd = wo!X·E +; r;J R ]olZ J ( 1) 

rne: 

w - 06'lo8MBaH DDOTBOCTh 38p~a, 

o6WMB&H nnoTBOCTh TOxa, iF,= VC4$f 
fl 

... ~ 

- Mal'JIBTBaH npoBHD&&MOCTJ., ).,.WtJ; -

anexTpOM&rBHTBoro nonu E II H 
• 83BMYT&nhH&H CXOpOCTh anexTpOBOB1 a B&XTOpbi 

/1/ 3aAaJOTCB <jJopMynaMII CTpaTToaa-lfy (eM. ) : 

f = lf~E J w~'(~) dZM' , 
.2J 

H=-&- J[j,r-t/~}jot£M, 
(2) 

:lJ .J 

rne o6nacT& HBTerpapoaaaHu ~ ecT& o6nacT& Me~y BBYTpeaaeA H BaemaeA noBepx-

aocTIIMH UHDHB.IIpH'Iecxoll Tpy6bi
1 

"t - pacCTOBBHe Me~y TOqxaMH M(r.,j,'f) a ff '{z~ f 1
.1 tf') 

~ = I pl + .f'L- 2;P'C#.I('-f-lf')+(i!:-Z')2. 
I 

/ u'/. , '•"'' a 3HBK ( ) 03H&qaeT1 'ITO AH¢$ep&BDHpOBaBB& BeA8TCH DO XOOpABBaTaM TQqJ[Jir/ t~;;olr~ 
CHcT&Ma xoopAHllaT - nHnHJIApaqecxaB. 

Hac B nepByJO oqepeAh 6yneT HBTep&COB&Th CBna1 A8IICTByJOmau BllOn& OCJI 

HB KOJlbUeByJO o6n&CTb 113 M&XTpOBOB (aa pBCo 2 9T8 oiSn&CTh 38mTpHXOB8Ba), 

3. PAO'IETHAB OXEIIA H PE3YJJhTAT!l B!J'IHOJJEHH/1 

Oi! 

BcneACTBH& T0l'01 'ITO BJITerp&nbi B ljJopMynax ( 2) BBnHIOTCII Tp&XMepllbiMH
1 

cqeT no 

STHM ~OpMyJlBM Tpe6yeT 3Ba'IHT&llbBOro Bp&M&JIB, 

Dn11 npeABapaTenbaoA oneBKa HCitOMbiX Benaua 6bina cAenaaa A&n&aellmag HA&anH3&nBSI 

P8C'I9THOI! CXeMbi1 a HM8JIHO: C'IHT8Jl0Cb1 'ITO 38pSill pacnpenenea B8 DOBepXJIOCTH DHnHJIApH -

'I9CKOI! Tpyfibl C DOB&pXHOCTHOI! DDOTBOCTbiO {j. 

Taxa11 HAeanaaanaa 6yA&T oTpa~aTh cymecTBO nena no Tex nop, noxa TOnmHaa cnoa 
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',1::1>,'• 

. ·! 
I'· 

·''·'~'· 
(,~ 

l" .J. 

i 
,,., 

: 

Ji 

d B3 anexTpolloB 6yAeT ocTaBaT&Cll Maoro Mellhme, 'I&M nnHaa TpyObi 2 L 1 T.e. npll 

ycnOBBB. d ..:::::...::. 2.L 

npBHHT8SI HA88JlH38DHH H8 pa60T88T B6nH3H ltOHDOB TpyObi, T.e. B o6naCTHX1 l'A8 

L- I~ I 
oL- "" i 

BbinHm&M pacqaTBbie ~opMynbi AnB 

B8pXJIOCTHOl'O ltOn&neBOl'O TOit8 

Bblp8~&BBH CIIJlbi1 A8IICTI!IYJOmell Ha an&M&.RT no-

~ 

d.~-=- Ebdfh + t !j, H}JUc, 

rAe: 

~ - noB8pXHOCTB8ll DDOTHOCTb 38pSillOB0 
~ ... J "" (;""'l}f - DOBflpXHOCTHBSI nnOTHOCTb TOit80 

rAe 

E = -!ri- J ()~ '( i)d SM' J 

L -H 
1 
411 J [ ~~, ~~(~))~$M 1 

L r. I 

I- DOB8pXBOCTh Tpy6bi .P=J'=o..-1 -L ~·-e ~ L . 

(8) 

(4) 

B Aanbael!meM aac 6yAeT HHTepecoBaTh cHna, nel!cTByJOmaB aa Iton&naBOII TOK B aan

paBneBHB OCR 0 j! Bena'IHB8 aTOll Cllllbl Bbl'IHCnBeTCSI no ~OpMyne 

.:l~a. 2r .zr L 

d:r. = J (JJ;z·) = Qz;:· jaf J "'f']r~·riJ,2~d2' + 
o o o -L 

(5) 

2" 2.1/ /.., 

)"f f"r~1 ([LJJ,... r=''(!.JJ], l}h' -1- -'--'- --

3necb H nanee npeJlnonaraeM, 'ITO 0: e-DitS+· BenH'IHHa cHnbi1 pacTanKHBaJOmaA xonbllo 

(cyMM8pHOII B8 Bee ltODbllO), 6yneT: 

d:f 
f 

J~( di,jo) 
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..... 
rJte j' " oaaa'laeT eniiJIH'Illhlll BeltTop, llallpalllleHHhlll BAom. PAJtllyca, a cL ~ 

38Jl89TCH ~OpMynoll (8). 

...., Mbl npeJtnonaraeM,. 'ITO Cllna paCTAnltllsamur J.1j. 
0 T81t 'ITO PIIABYC Tpyfihl OCTaeTCH DOCTOHllllbiMo 

J:OMD8JICHpyeTCH. M81"HIITJibiM noner.r 

H 
..... 

HcxoMoe anexTpH'I&CJtoe none E • XOTOpoe llylKIIo coaJta'l'b, 'IT06bl JtoMneacapoBa'l'b 

nel!CTBH9 CHnhl d.1"2 fiyA&T: 

d:J __ i!' 

ol Q. 
Ec = ) (7) 

I"Jt9 d rJ.. - 38PIIA 9n9M8HT8 42 lt0/II>D8 Tpy61>1: 

d Q = 27io...G"d2: - - (8) 

Y'IHThi.Ball, 'ITO f=G'IJf 'fo La (5), (7) H (8) IXOny'IHM: 

E, =,~:; Taf j:'f''} {~(!;.), 2· )de' + 
0 0 -1.. (9) 

2.11 2rr L 

+ ~:l fdf jd'fj({<f.:,c0,~,r-4'({j]Jl)hl 
o -L 

CnenaeM B81tOTOpb18 npeo6p830Ba.IIJIII DOAHIITel"panl>llhlX BhiP8JK&IIJIII, BXOAHIIIHX B ~OpMyny 

(9). Y'IHTbiB8JI TO, 'ITO 

'(i J/ - { z- z' . - a.. [1- C#J{lf-o.f')] i tJ.,J-;11{ 'f-'{''}} 
~ '1... - 3 .I ! 3 "l3 

1' =.!' = 1\ 1. 

H -+ _. - { } 'l":{.() 0.10 }' 1 JM": f 0 1 i, 0} I 'f:-:=" 0 .I 0 1 1. ) 
nonyq11M 

( ~ 1({)1 i·) = ~-Z!' - "1..3 

[~:~, ~~ r~ J I= {"' [1-C4j('f-'f')]. 
-13 .) 

~-z' 
-tJ ; ol, 

H.' 
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J 7 -- - ~ 'l3 I t.J I 0 
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- -.. 3A8CI> )"ITeJIO, TO, 'ITO 8AHBH'Illhl8 B81tTOpb1 L/)" II lf) 6epY'l'Cll II peamruo.a: 1'0'1· 
/2/ )M 71'1' 

J:ax ( cr.r. ) , Tenep& 

{ff..·Jf..:, ~'({)1] 2·} =- (r.-Z:')Uij(lf'-«P') 
) "£_3 

(It) 

noACT8111111JI (10) II ( 11 ) II { 9), DOny'IHM: 

[ a.b J2 rr j1 ,. JL(i!.-2.' 2 z-2' 1 } 

t = R··· • d'f 0 df~L T> - ~·"' >r' C8J('f-'f'Jjk' = 

'1/ L 

~ Jd r J c~-~~' r 1-P~U:J2s C431) d2:, < 12) 
2~£ [ ]3 

o -L V2a_2{.f-c-13f) + @-2')z. J 

1".119 f: l{J- 'f I' f == !'- t::{, 

BaeA&M 6eapa3Mepsble aenH'IHBhl: 
I 

a.. ~ J' ~ o~v =T ' J = ,T ' = T 
11 npoHHTel"pH)l1'eM ( 12) no J , nony'IHM: 

c ! 

£ = ~ (/. 1 - 1 J{1-Jz.ulfG11Ji}at. 
r rl1FkE. j t V2tJ.'{-t-C4J'I}+fJ-1r {2o~.2(1-e.Jj+fP9j 
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eX 
()=
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