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A H a o T a u H H 

nony'{9Hbl Bblp8>1<9HHH Ltllfl TeH30pa KOppe nSJUHH riOIIHpH38UHl:t npH ynpy-

rOM paCC9SJHHH rl01lSipH30B8HHbiX rtpOT OHOB HB BOLtOpOLte , K81< ¢YHKUliH ::meM e HTOB 

MaTpHUbl pacceSJHHSI 1'1 . npH HX. BbiBOLte Y'iHTbiB81lHCb pellSJTHBHCTCKHe nonpa a 

KH, BOC3HHK810W He H3-38 KHH9M8THKH peaKUHK H penSJTHBR CTCKO rO riOBOpOT8 CriH 

H OB qaCTHU. Ha OCHOB8H HH riOIIYt.{9HHblX. COOTHOWeHHl:t paCCMOTpeHbl 'l8CTH bl e 

Clly'iaH CriHHOBOA KOpp91lSIU«H Lt11SI HaH6onee xapaKT epHbiX KOMriOHeHT TeH30pa • 

.. 



1. B aeneH H e 

~ .llnH BOCCT8HOB119 HHH M8Tp HU bl paCC 9HHIUI oJ B CH C T e M e H 3 llBYX H y K no -

H OB 8 pgne pa6oT npH cPeH O M 9 H OIIOrH "'eCK OM 8H811H3 9 15bma H8M 9 "19 H8 onpen en e H 

H8H npo rpaMM8 9 K C n epHM 9 H TO B. 3To p8 CCMOTpeHH9 np OB 91J.9HO K8K B npeLJ. fiOII O >K e 

HHH n e A c TBHTenb HbiX ct>aa pa c ceHHHfl, Tax H a 6onee o6weM c ny"'a e , KOr LJ. a ct>a abl 

p8CC9SIKHSI n p HH HM81lH Cb K OM fi1l 9 K CHbiMH , npH CIT OMt K8K H C1l 91J.OB 81i0 O>KHLJ.8Tbt 

::1.s e 
llllSI B OC CT8HOB11 9 HHSI M8TpHUbl p8CC9SIHHH SS~' B CHCT9M9 H 3 ll BYX HYKIIOHO B 

llllSI 9Hepr HH B b1W9 n o pora M e30H006pa30B8HHSI T p e 6 yeTC H 6onee 0 0 11H8SI 9KCne 

pHM9HT 81lbK8H HHcPoPM8UHSI 1 H 9>K911 H llllSI Cliy"18SI "'H C TO ynpyr o r o npo uecc a pa c -

ceRHHR. B '18CTHOCTH n nR 650 ~•a p-p-c H CTEM bl 6bl1l 0 fiOK83 8HO / 1 ,2/ , 'ITO 

llllSI B OCC T8ROBIJ9HHSI M8TpHU bl ,s H e06XOLJ. HM O CO BM 9CTKOe HC00 1lb3088HH 9 9KC-

nepHM9HT81lbHbi X naHH btX n o M eaoHoo6paa o aaHHIO H ynpyroMy pacc e RHH 10. B 

'lHCilO fiOC1l91J.HH X BXO LJ.SIT K 8K cpaBHHTMbHO npO CT bl e • x c nepHM9HT bl T Hna H3M e -

p9HH SI C9'19 HIIII p8CC9SIHHH 1 TaK H 6onee CllO>KHOr O X8p8KT epa, Tp e6yJO W H 9 H81i H-

'fH SI 8 OObiT e 2 ,S R 4 M H UJeKeA 01J.R 0 Bp9 M9HHO . 

A a n>pbi cTa BHIIH c s oeA uenbJO paccMoTpeTb 8 0 npoc o LJ.ononHHTenbHOA HH 

cl>o p M a UH H 8 ynpyrOM p 8 CC 9SIHHH 1 KOTo py!O M O >KHO fiOIIY"'HTb B • K cnepHM9 HTe n o 

H3M 8 p9H H IO CfiHHO BOft K Opp 9 1iHUHH H8 ll011SipH30BaHH OM n yqxe npOT OHOll /on biT C 

4 M H W9KSIM H / 8 Cp 8 B K 9 HH H C LJ.8HHb!MH, n o ny'leHHb!MH H8 H9ll 01lH pH ~OB8HHOM 

B K a'fecTae MeTan a Hccne LJ. O BCIHH SI B3 HT MeTon paan o >K e HHR no napuHan b -

Hb!M 801lH8M 8 T O M BHLJ.91 B K O T OpOM OH npHM9HSI1lC JI npH p 8 CC!v;oT p9HHH 3 8 1J.8'1H 

llBOAH Or O H TpOA H Or O pacce RHHSI 121 • 

.lln Sl npeo6p83 0 B8HHSI 8 K Cn epHM 9HT 8 1lbHO H8 61l!Oll a e M biX B 91llf'1Htl H3 na6opa 

TOpHOft C H CTeM bl 8 C H CTeM Y U9.1iTp a HH E!pUHH B C IOLJ. Y HCn01lb3y !OT C H cPOPM Yiibl pOnfl -

T H8H CTCKOrO n epeX OLJ. 8 1 y'lHTbiB8 10WH e K HH 9 M 8 TH'f9CK 0 9 CO Kpa weH ite y r na Bbi11E'T8 

'18CTHUbl H pell SITHBHC T C KHA llOB Op OT Cn H H8 , 
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2. 06JJJ H9 cPC>PMYJJbl 

Hawa 3a .a a•{a - HanHcaTb Bbipa>t<eH n e .nnst cnn HonoA K oppenstuHH Ha no'lS'I

p H30 BaHH OM ny'IK 9 11pOTO H O B K 8 1< cPYH KU H IO yr.na H 9 JJ 9MCHTOD MllTpHUbl pacceSJ.!IlHI H 

38T9M np08H8JJ H 3Hp088T b aTO Bbl p8>t<9HH9 B H -'ll1p88JJ 9HHH PhJS1CH9HIHI TOll HH¢op

M 8 UHH1 K OT Opy iO MO:>K H O 6 y.a eT l10JJY'IHT b H:" p 8CC MBTp H B89 M OI"O 3H0Ch Ollb!T8 , 

.lJ nst p ewaHHSl 110CT 88JJ 9 HH OH 3 1'.l ll 8 '1 H H 8 HJJY'IWHM o6pa30M , n o H 8UJ EMy MH9HH 10, 

MO>KeT 6biTb Mc n o nb30B8H anna p a T , p a3BHTbiA e pa6oT o 0M e 131. Dnn 118'1810rHe--ro ny'IKa c H a'laJJbH oA nonstp H3auu e A 8 cpenH~e 3Ha·:eHu e n106oro onepaTopa 

Q a p a cceHH HO R e o nH e o npe.aenstercsi a cneny10weM nM.ae : 

, 
<.Q > p occ . 

5 p (MM-t.Q') + .5p(I'1~5;,M+ Q 1
) 

5p(M 11+) + Sp(M Fr~ M-t- ) ' 

I".Cl 9 _M. - M8TpHU8 8MllJJHTy.ll bl paC C9SIHHfl C ~JJ OM9HT8MH f1rn m'• 
$ ~ 

Ecn» Tenepb onpe.aenKTb o n e paTo p KOp p en SI U HH n on stpuaauuA B e » .ae 

P (i ,'l) ( -9- )( ~ ~ 
,k = 6 1.Yl~ oz. n~ ) # 

[4,5) 
' 

12.1 I 

12.21 

TO B b ! p 8:>KP. HH9 .llJJ H 91"0 Cp9.ll H9I"O 3H8'10HHH B p8CC9HH H O R B OJJ H O 38l1 H W9T CSI 8 

cne.ay 10weA ¢ o pMe: 

( t ,2. ) 

< qlC. ) pc.cc. 

u .., C"":'\. At< + '.j ... ~!<; 
~ --+ 

1 + p~u Po ' 12. 31 

Ull 
I".ll9 p - KOpp a JJHilHH 110JJ S1pH3 8UHR , B03 HHK 8 10LUSH OT H 91IOJJHplf30D8 H HOI"O n y 'IK8 

t k ~ 

H8 M B W9 HH 1 /cM . pHC, 1 I 0 p\.IU - l10JJSlpH38 UHSl OT H OI1 0JJSlpH30Ba H HOI"O n y'IK8 

T O R :>K9 MHW9HH , 

L~(i ,'2 )_ 
uc -

_ _. "' 
Sp(Me G M"P · <l,2.)) 

0 '1. ~><. 12,41 

Sp(MM+) 
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Vl3 paccMoTpeHJHI Bblpa >KOHUSJ 12 .3 I MO>~<u o cnenaTb BbJBO!l , 'ITO nononuH

TenbHa~ HH cpopM8UHR , K OTOpllSl OOlly 'faeTCR B 3KCnepHMeHTe ITO H3Mep911H 10 CITHIH 

BOA KOppeJlRU if H 118 fi011Slplf30B81JII OM TlYYKe B Cp8BHE! J.{Hif C OITbiT OM 11 8 H90011SlpH30-

(.]J ( J,'2.) 
BSHHOM ITY'IKe, Oa KJl iO'lCHB B 'llleHP. i >< • TaK KB K OCT8JlbH8R 'f8CTb Bbtpame-

HIHI 12 .31 6biJ18 110Ap06HO paCCMOTpe H a p8HbW9 12 1, T O A 8JlbH9AW H I! 8 118Mt3 

co .a.~> 
3JleCh 6yLteT npOBOAHTbCSl TOJl b K O A JlR TeH30pa -:1 ._._.. • 

1JnR npaKTif'JeCK H X OpHJ10)1<e HHA COOTHOWeH H e / 2 ,4/ YA06 Ji ee 38ITHC8Tb 0 

na 6opaTOpHOA CI1CT 9 Me K 00 p A 11H8T I(A , K OTopyiO ITOCTp OH M Cl!eLtyJOWHM o6pa30M: 

12.5 I 

--. 
H 1(,: - Cy Tb eH HHH'lHbiO BeKTOpbl 0 H83H8'~eHHe KO T Opb!X XOp OWO Blf!lHO 

113 p H c . 1. 
_. ~ 

Y•II1TbJB8Sl HOOOC TH biA cpaKT, ' ITO ~::;~n o 8 T8K )f(9 BBell Sl 0603Hll'f 0HH9 

q~ = (~n: )(G;. n") = (~ ~~)( ~ ~~> , nony'-III M HOBbi A BHLl 

380 H C K Bbl pameHHSl /2 .4 /: 

Sp[Mvt~~l.M+ (~hl-)(o-; ~l) 1 Po 
~p (MM"'" ) 

12.GI 

npoCTbiM npeo6pa30BllHHeM MO)f(H O ITOK 8 38T b , 'IT O I\ 8bi6paHHOA C liCTeM e - ~ - ~ - -K OOPLlHH8T e.aH Hif'lH bte BeKTOpbl n. ) Yl1. ) h. -z_ n.J H BeK TOp bl Gi.. H 6 2 

6yn yT H MeTb c n enyJOUlH e KOMnoueHTbi: 

Ylt ~ 0 l 0 1 . l J ' ) J 

~ z. {- Cose S(vttf 1 , Co4 ~' S~ rte 5 l\1tf 
1 

~ ) 

~ 

h. 3 ~- Cos(w- e) Si"''fz, Co~<f1.. 1-Si"tt (w- e)Si"'f'Z..1 , 
/ 2.7 I 
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~ { ~1( .. J 
6~1 , 6 l1 ~ ~ 

G:, { 6"~ ) 6'~ 1. , 6 't.1. ~ ~ 
~ 

rne Be H 

HOft CHCTE!Me ....... 
'/ - nonsrpHblft H 83HMYTSnbHblft yrnbl BeKTOpa 11o e na6opaTop-- -xoopn HHaT; '/i - yron Me>Kav 11.1. a rt 1 H 'fz. - Me>Kny 

h.!J H ~i_• 

Pacc MoTpHM Te nepb ece eoaMO>KHwe cnyqaa OTHocuTenbHOr o pacnono>KeHHH 

nnocxocTeA paccesrHHH. 

CnyqaA 1. B ee qeTwpe paccesrHHH ne>KaT e onHoA nnocxocTH, TO eCTb 

noll nt_ \l t\2.\\ nj t HnB eo= 'f::a ~ t 'f~ U 'f'l. 
paBHbl Hymo. T orna ucnonb30 BSHHe cooTHoweHBH 12.6 1 H BbJpa>KeHRA 12.7 I 

n aeT 

~ ;:: ~ _ Sp (M6'~1 M+6,_ 6":.~) Po 
\'\1l\1. ~ '(1 - .S p ( M M+ ) 

HnH ·~ 

4 6 (e> 

8 '37!, 11 (a) == Sp ( 6'~11 H + s~l. 5y2. M.) = T~~ ~.,. 12 .81 

rne npHR S1TO BO BHHM8HH9 , 'ITO llHcPcP9p9HUH81IbH09 C9'19HH9 p8CC9S1HHS1 

6'(e) = ~ Sp (MM+). 
,, 

CnyqaA 2 , nnocxocTH 0" Ji H B 
I 

coenanaJOT . nnocxocTb B nepneHn a-

xynsrpHa nnOCXOCTH OCHOBHOI"O p8CC9S1HBSI A I CM. pHc, l l , TO 9CTb Mbl HM99M 
-4 ~ --9 ~ _, :rr -no\lht llttl • Ytz_lY\.'L ~ KnH a='f=fi: Z , ~'1. - 0 • 

Vfcnonbao eaHHe 12.61 a 12.71 naeT 

'-15{!!. ~ (e)::: _ 'T'i .x."' Co~e + T(1"l'J s&.~e • 
..L) \1 0 d 

12.91 



CnY'IaA 3 . nnoC K OCTH 

B aTOM cny'lae HMeeM: 

- 7 

:A_, 0 u ~1 
cosnanaroT, B • l. J\ ' To 

~ 
JIJlH Et:: 'f=: 'fa,= 2 ~ 'f£ = Q , 

9CTb 

/2.10/ 

3 neCb yM e CTHO OTM9THTb TOT cpaKT, 'I TO 9CJ1K H8 H9rtOJ1SipH30B8HHOM rty'IK9 

HYKJlOH OD TeH30p CrtKHOBOA KOppenSJUKK BO B38HMHO- n e pneHLl KKynHpHbiX rtJlOCKOCTHX 

(11).)_ U .)_I 11) paBeH Hynro, TO H8 rtO J1HpK30B8HHOM ny'!Ke OH OTJ1 K 'I9H OT HYJlH . 

Cny'laA 4. nn o CKO CTb n ep sor o pacceHHIHJ 0 K nnOCKOCTb OCHOBHoro 

1l ~ B' II 
pacce HHHH ..11. COB08!l810T , 8H8JlK3 Hpy 10UlKe rtnOCKOCTH H 8 rteprteHLlHKy.'lHp-

-~ ~ - - ....... 
Hbl nnOCKOCTK Jl . B <lTOM cny'"lae Ylo 1\ni. ' n 'l. j_ \1.1.., Y\3 1. \-\1.' 

Ji 
HnH eo=i= 'fl..: f,_ -:: z .[lnH TCH30p8 KOppenHUHH rtOJ1Hp H3 8 U H A 

nony'laeM cneny10wee aHa'leHHe: 

HaKOH au , MO>KHO aanHcaTb ewe 8 aHan o rK'"!Hbrx Bbrpa>KeHHA nnH T e Hao pa K o ppe -JlHUHH: H3 HKX 4 LlJlSI CJ1y'I8H, KOrLl8 BaKTOp H8'18JlbHOA rtOn SipK38UHH Po nepneH-

LlBH>K EH H IO H rtap8J1J19J19H OCH JC H 4 - LlJlH rtpOLlOJlbHOA rtOnHpHaa-

UHH o 0LlH8KO 9TH Bbtpa>KaHHH e5yn YT OTJ1H'I8TbCSI OT rtp H 59Ll9H H blX B btWe TOJlbK O 

TeM, 'ITO BCIOLlY rtOLl 3H8KOM 5p napBbtA COMHO'If<HT ertb 0~~ 38M9HHTC!t H8 ~X i. 
8 nepBOM CJly'lae H H8 <5~ 1 - 50 BTOpOM . 

nae5opa10pHOA C K CT9MOA KOOpLtHH8T 
~ 

KJ\ • TO 9CTb OCb __. 
B3HTb napannenbHOA Vli. aeKTopy K~ , ocb ~ H 

npeot5p830 BaHH e T9H30p08 CB9Ll 9TCH K T p8HCcpapM8U H H s K X apryMeHTe yrna 

E)_.,. \..9 H y'leTy p9J1HT H BH CT CKOrO rtOBOpOT 8 CrtHHOB '18CTHU, npH a TOM 

CBH3b M9>KLtY yrJ18MR e5yaeT Bblp8>K8TbC!t rtpOCTbiM KHH9M8TH'IaCKHM C OOTHOU rP -

IU I' eM: 
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-lde=(i-p~)l/2-td- ~ /2, 12 / 

r.oe e H t9 - 110llstpH bl9 yrnbi B JIG60p8 T OpH O A CHCT9M9 K OOp.ll HH8T If B CHCT0 -

M9 U9HTp8 M 8 CC COOT89TCTB9H HO , .fc. - OTHOC HT9llbH8~ C K OpOCTb Ll B OK9HHSI .llBYX 

CMCTeM B 9LlHHKU8X C K OpOCTH CB9T8 , 

PenstTKBHCTcKoe npeoopaaoBaHHe Teuaopoa 6y.oeT ocywec mnstTbcst no 

o6LueA ¢opMyne npeo6paaoBaHIHI T e Haopoa T peT bero paHra: 

,..,.,_(A)_ ~ ~ ..,l. ..Q~HJ Jt.(i> 1\(l.l .,-, l~) 
l u£j. - L. ~ z_ J lc..t'1 1c.~ :1\J· "t. I 1\'\Kl... 

I'W: i 1\•1. 't=i 
12. 131 

3 .oecb j~_{HI • 
:A_U.) , Jl. (.'1.) - M 8TpHUbl np oo6p 830 ea HH 5I nn 11 en HHa HaneTa 10-

we A '18':THU bl 1 p8CC9SIHHOA '18CTHUbl H 'i8CTHUbl OT.ll8lJH 1 C OO T89TCTB9HH O. 

05wee p8CCM0Tp9HH 9 38Ll 8'1H p ell llTH BHCTCKOrO 110BOpOT8 CI1H H8 '1 8CTHU 

5bJ.nO npoae.oeH o 8 pa6oTe Y>K oy r yaH-lJ>Kao H M . Vf . WHpOK OBa 161. K oHKpeTHOe 

npHno>KeHHe HaA.oeHHblX TaM clx>pMyn OblllO no.opo6Ho ocywecTBileHo a UH TKpoaaHHOH 

Bb!LU9 pa60Te / 2 / , noaTOMY 3Ll9Cb npHB9.ll9M llHWb SIBHbllt BH Ll M8TpHU npeo5pa30-

B 8 Hifll . TaK KaK a pac c MaTpHaa eMOM cnyqae ocK K OOp.llKHaT K J\. H ~'J B3 stT hi 

.,I> 

napannenbHbiMH , TO .onSI MaTpHu npeo6pa3 o BaHHst 6y.oeM HM9Tb c n e.oyrotuHe Bblpa-

>K9HH SI: 

) 

[

.1.. 0 OJ 
:JltH) = 0 i 0 [Co5~ O - ~"' ~1 [CusSt o S\ \-IS\.] 

Jl{1.)= 0 i 0 .:fll = 0 i. 0 

s~"'St o Co~st. ; -&~$\.a Co.sSl , 

r .oe Sl 

ooi. , 

x/ 
- yron penstTHBHCT CKoro n o aopoTa cnHHa 

12. 141 

EcnH Ten el=l> HCI1011b30BaTb cpopMyny npoo6pa30B8HHR /2. 13/ H MaTpHUbi 

/ 2 ,1 4/ , TO Bblpa>K9HHSI /2,8-2,11 / MO>KHO Cpaay 3811HC8Tb B CH CTeMe U.H., H 

OHK npHM yT Cll9.0YIOUlHA BH.Q: 

xl o 
.J nR a HeprH H HaneTa rowero npoTOHa 650 M3a H y r.na pacceRHHR 90 c . u . H. 

yron st:. 9° . 

-
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L(6(JJ {() (t) ) - 'T'. (t.-9) 
n ~~~ II - It~~ ; 
Yo :J 

12.81 

12. 9 1 

'{6 (tR} (f) ( 0) ~- Cos(w- 8-+-Jl)Tt ~J< (\J)- S\11.(w- e+Jl.) T&.~ l.( u ) · 
() J-11 .1 u ' 
ro ) 

12.10 1 

• 
L/6(t1) ~ ce ) = T (:XX ( U') Cos(w- EH.rt) c_,.s( ~+Jl) -

P ..1..,.1. 
0 

12.11 I 

. 
8 S T KX Bbipa>KeHK51X BMeCTO 3H8'fK8 (. BC!OJlY c n enyeT UO,llCT8B1HITb ~ B 

cny'lae HOpM 811bHo A nomtpK3aUKK naaaiOUle r o n y'fKa I 'f: II Y I , X - JlllH none-

p e lfH OA non HpK38UKH ( [II Jc) 1-1 l. - nnst npononbHOA n o nS1pK3aU KK 

~ 

(Po \\ 1) . 
LJ. nst npaKT K 'IeCKOrO npK110>Ke HKH HSAaeHHb!X COOTHOUleH K A 12.8' - 2. 11' I 

Heo6XO,llKM O nponen8Tb eUle O,llHH war - Bbl'fKCilHTb BXOJlSlW H C B HHX KOMUOHCI!Tbl 

T e H30pos. ilnst ::noro, ecTecTseHHO, H Y>K HO npencTasHTb onepaTOp bc M .~ H -: 6 4 

B CUKHOBOM npOCTp8HCTBC H BOCll011b30B8TbCH onpenellCIIHCM T eH -

3opa . 

12. 15 / 
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" 
r.ae L, K,j - c yTb Jc.. ~ , ~ ; Qi~ - OnepaT O p n a y nH .OilS! CfiHH8 

~ ~ 

H81l 9 T 8!0Ul9 A '18 CTHUbi1 6.cL - pacCeSIH HOlt 'i8CTH U bl H E)j'L - .OilS! 'f8 CTHU bl 

0 T .08'iH . 

3 . B b i'IHc n e aH sr . B biB O.Obi 

n o ny'i9HH9 cPYHK UHO H811 b HOlt 38BHC HMOCTH .Oil S! COOTHOW9 HHA /2.8'-2.1 1' / 

OT 311 9 M 9 HTOB M8TpHUbl p8CC 9 SIH K SI 1'1 If S a e n pe.acTaan ReT Tpy.aa • ..Qng 

9 T Oro c n e .ayeT llH W b B OCfi01lb3 0B8 T bCSl B blp8 >K9 HR 9 M / 2.15/ H M8TpHU 8MK / 4.8/ 

pa6oT bl /2 / . O .aaaxo o!SutHA H X B HLl nony'laeT CH a e cbM a r p oM 03l1XRM , H n o •To M y 

u en e c oo6p83H99 orp 8HH 'I HT bC SI 3.Q9Cb p8CCMOTpe HH9M H9CK OilbKRX X a p axTepH biX 

x / 
'18 CTH bJX c n y'laea 

1. B e xTo p non RpH 3 8 U HH n a .aa 10mero ny"YKa nepnea.a HKYJit~peH nnocxocTH 

p a cceHH H SI Jt ( rr \IY) 

x/ 

L[6(u) ~<~> (\1} _ 

Pe II •" {:~ 
au \J -:F 90 ° c. ~- LC. • 

a-'~ \.R == jooj 

46(\1) (':I) ( \1) = 0 .i 
Po ~,I& U 1\J l. 

t.{ fi { U) ~l'J) (..-) 

Po .l.J l. 

~ 

2. BexTo p nonSipH38UHH M? 

Lf6(1J) ~(X) ( U) 

P~ ·~" 

{~~ 
• 

aA~ ~* 9o
0 

Cj)11,._ \R ; 3o 0 

ne~ H T B fi llOCK OCTH Jl H napanneneH OCR JC . 

0 · v 

HH>I<e n pHa e.aeHH bJe Bblpa ~e HIHI Mor y T 6biT b n o n y 'ie H bi TaK~e npH HCR 0 1lb30-
( t> l . 8 8HHH T9H3 0p8 'f: . (\J} 8 3 8 0 HCH fl . ny3HK OB8 H .ap. 

C.Kj 
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(J\('X)( 0) 0 *" 
J/~.1. U.lll 9 o == 2 V2. Cos( e + .Q..) J...., Mts /'11. 0 

I 

Lf 6 (tl) 0. (X} (1.1') = 0 
:) ' ..1. l.. - . Po ) 

3, na.na IOlUHR 11Y 'IOK 11pOTOHOO - 11p0IlOJlbHO 110JJS1pH3 0B811H bll! -( R Wt ) . 

l( 6(U) ~ (l) (U') =: Q . 
() Ill( J ro .J 

np HBen eHHbl9 COOTHOW9HHSI 1103BOJISIIOT c.uenaTb cne.nyJOUllfA lHHIO.U: 

I. EcnH C\f HT&Tb , 'iT O B ynpyrHX /p- p/-coyna p eHHHX '-leTHO<'TL> coxpe•Jflr>T-

(~J •) (~loll:) en 
CH , T O T9H30pbl <;}) 1111 (9<) t c::P N_. II (Ul} , 'j_i M 1.4\1 l. ( \R) • 

':J) J( ~) .. J 

<j? \ ( 9 o") H <j\ :X'" ( t.Jl) He .U810T cPH3II'f9CKOR HHcPOpMBUHH H3-38 
.l. .,l. .l..) .l. 

HX paBeHCTB8 HYJIIO, 

2 . Oco6e HHOCTb JO K OppenH UH if H8 non S!pH30B8H H OM nyLJKe HBJIH9T C H H epa -

p ( .X \.4~) 
.L \l u \\ 1. ( tR) no cpaBH eH H 10 c e r o Hyn e BbiM aHa -

" } 

B9H CTBO H yntO T e H30pa 

LJ9H if 9M H8 HenonHpH30B8HHOM ny'iY.e . 

3 , 3Kcn epHM9HT no H3M epeHH 10 C I1HHOBOA K Oppen SIUHH H8 Jl 0115!p11'10nll HHOM 

ny'IK e M O>KeT 3H8LJHT9 JlbHO o6net''iHTb npoae.neHH e cp830B0 t'O 8H8JIJI3fl , TBK K8K 

H9K OT Opbie KOMnOHeHT bl TeHaopa IHanpHMep Cj) _1. 11 I Bblpa>Ka JOTCSI LJr>pe3 
) 

He6onbuJoe LJH Cno nepe xo.noa. 

AaTopbi HCKpeHHe 6naronapHbr Jl .Y1.ll enH.aycy , P .M. PbiHllHH Y H ll.lv\.Co p o -

K O 38 o6cymneHHe H npOCMOTp pyKOI1 H CH .ll8HH OA pa60T bl, 
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_... __. 
~~=Po :1{ 

+\} 
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0 

_j 
/"• . . 

,(1 

~ 

P u c . 1. CxeMa H3MepeHH R xoppenRuHOHHOA cPYHKUHH Ate. /1,2/ s na6opaTop-

HOA CHCT8MB KOOpnHHaT !(.A. Q - yron pacceSIHHR 'laCTHQbl 1; 

/ n nR 8H8pi'HH 650 ~88 npH CHM -W - yron paaneTa 'laCTHU 1 H 2 

MeTpH'lHOM paaneTe W • 82° /; 
I 

HHR; 8 H rb" 
ro pacceRHHR ; 

- 6H&nH3Hpy!OUJH8 

__. [i<: .<j. J 
h.o = J [ i(..(!J \ 
~ cK;. .ZJ 
ttz. ::: l~ K:J I ' 

-f> 

K." - BOnHOBbiB BBKTOpbl, 

Jf.. - nnOCKOCTh OCHOBHOI'O paccesi

nnOCKOCTH ; Q - DnOCXOCTh Uepso--_. [ !(~ Ka.l 
, hi.= l [~ .Z:l \ ' 
-. ci~ itj) 
h. ~ :: (~: ~) , 
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npH11 0)1{eH H e 

HH)I{e npHBOllSITCSI 3Ha qeHHSI ecex KOMno H eH T T e H30 pa 1'i"j , npencTaencu

Hbie 4epe3 a neMeHTbl M8TpHUbl 8Mll11HTY.O:bl pacceSIHH SI: 

1. i ':l(xx (1.J1) =0~ 6 . 'fd.x~ (U):::: 0 j II. i"t.x "t. ('\I) = 0; 

2 . 'f :XX"t, (u )::.. 0; '"t. 'f ~~X (\..I}: 0 j 12. T ~~~ ("LA) = c; 

.3 . 'f.x~'a (U) =D_j 1> . i ~~n. tu) =- o j I-:>. "'n.:x(tP)=o~ 

'l. Txl.x(LI)::: 0 j 9. 'f -~fl. 'J (l.l) = () .i /'I. T "t. ~ "t: ( '-') = 0.; 

5 .. T:.c.~~(uJ= 0; 
~ 

f O. '1\.::u. ( \.P J = 0. 
.I 

c r.. -~- "' _. ] \5. 1'0t..x~ (uJ =- ?..~2. J ... Lr'1-t.11o1. +Mo-t '\t. + M.s~ ~t.o ; 

t6. T Jt'\ x(u) == - :tJ2 'J~ LM, -1.N:,_ + N N 
4
i - M,s M""' \ . 

<J ~ 0-i i.. ~ - i.Oj) 

\1 . 1'.xJ"i.(uJ ::: - .1 ~[H.~ Mt1 + M0 4 ';:i. + H 55 M:i- M.u '!:f..] i 

t\ . 1'.x~'t(U) :::: - :l':l ..... [Mo.t'{~ +M t1 4 -M f14 +MssM ._ 1 
() u ... 0 0 - i{ .ss i1 - u. J ' 

L~. 'f 'tOO( (U') == ,,b[2..l...[M•it\4 -H H+- +Moo f1 4 
) · 

a a.-~ 01 n 1 o _, 

"' 2"1 r. f f 4 .f. -t l ~0. '~.Xt(\1) =- J-~Mt.of'1os..-No.oMu.+t1oo~u. - M.sst'\u.. - M.ts~1.i..j; 

2-t. 1'~'tx(\t)::- '- ~L.lM,ol'1:i - Moof'1!'- +Mo .. ~:i. +M.&~H:t+MH'1:1) ; 
~2 . \' d~l.(~) = - !J"?_ ~[Mu_N:i + Ho 1. ~~ -MuM::)].> 

Q.J . 'T'i.x~ (l.t) = -'f:J-[M1 -1. M~ + Hs~ N:•J .:. 
:l'{ 'T i.~-x.(") = -'I 'J-. [ M1 -1. M~i..- 1'1s!. !'·f!oj ~ 
15. 1'~~t:{\R) = -l.~~f_MloM:l. -~,0 ~i. - ~$& M:t.l; 
~ "6. '1\.1:"1 (\.f) - - ~ Ji '1-. r M,o M!t. -H tot• + H~ ,...:1 1 . 0 ll -1o _ U. j _. 

~ t · 1' (1~~ ( UJ =- - :tJi 1-(-tt~-1. "1,: + H-u. M~ + H to H!o J . 

lhUKHeiiHWJI HI 
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