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BeeaeHHe 

B CBSI3H c TeM, 'ITO s nocne.aHee speMSI 6btnH coa.aaHhi nonsrpH30BBHHbie MHWeHH, 

npellCTaenHeT HHTepec paccMOTpeTb npouecc bt , a KOTOpbtX OHH MoryT npHM9H SITbCH . OllHH 

H3 HaH6onee npocThlX onhlTOB cocTOHT a H3MepeHHH nonHoro ceqeHHH pacce HHHH, KaK no

KaaaHo a pa6oTax <l>HnnHnca
1 II H 6HneHbKOro H PbtH llHHa

121
, MO>KHO nony"'HTb H3 H3Mepe

HHH OllHOrO nHWb nOnHOrO C9"19HHSI none3Hbt e CB9ll9H HSI 0 K03tPtPKUK9HT6X M6TpHUbl p acceg

HHSI. B yK636HHbtX pa6oTax paccMaTpHeaeTCH pacceHHHe HyKnOHOB Ha HyKnoHax H aei!TOHOB 

H6 Hllp6X C HyneBblM cnHHOM • Mhl aaecb o6o6WHM HX peaynhT6Tbt Ha cnyqai! npo-

H3BOnbH biX CflKHOB. 

BbtBOll o6o6UleHHOi! onTH"'eCKOi! TeopeMbt 

/3 / 
CornaCHO nyaHKOBY • MO>KHO H6nHC6Tb M6TpHUY pacceHHHSI anSI "16CTHU c npoHa-

BOnbHbl MH CnHH6MH B cnellyiOUl9M (HeCKOnbKO npeo6p630B6HHOM) B H):le: 
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rae [ G\.~ (~-t l{a.\] 0 - KosqxpuuueuTbi MaTpHUbi pacceHHHH anH Hynesoro yrna pacceH-

HHH ( cj:lyH KUH H saeprHH l. Mbr yqna, 'ITO aa-aa csol!cTB Koacj:lcj:luuueHTOB Kne6wa-ropaaaa 

qneHbl C t H e tt e THbiM B bl ll8.Ll810T: cqHTBSI H8l.l8nbHbiG non HpH38UHlf He3&BHCHMbiMH, 38nH

WeM M8TpHUY 11110THOCTH CHCTeMbr: 

-1 L < T.'~ st i: S1 + s2 

~ ... (H1+-tHIS1+~) L I, k.1 JI-•'> <. Tkt~ L:A &.c._. X. Tk u 
S. ~4 ""f.}"Y"t I . l/ .z. 

( Tk)- cpeaaae a aaqe aH H cnHHOB bi X o nep aTopos B Ha<taiibHOM cocTOSIHHH. 

(3) 

Vlase cTHO ( CM,, aanpHMe p, 
1 1•4 ,S/ , 'ITO onTH'I e CKYJO TeopeMy MO>KHO amt cnHH08biX 

'IBCTHU 11HC8Tb 8 cneay JO U:e M BHae: 

1m ~p [9 Mlo)l = ~ ( Sp9)0T lQ), (4) 

rae6T(q\- nonHoe ceqeaue paccestHHst 8 cocTOstHIIH, onpeaeneHHOM MaTpHuell nnoTHOCTH C{• 
noaCTBBI1ltlt (2) K (3) B (4), nonyqaeM: 

9 m t z==_ ( - 1.) ct.,+ t~. j < i -+ -! -+ 1}.' ( t-+ ~ - z A) ( ~ 1 ~ t '}<: -4< \ Cf. o) . 
cz. 't.~ 'it'X >.. ( 5) 

·( lt+All.-A o ol~o) [ Cl!->. (t,. ~~1 
0 
< T;\c '><.To s~x ')! -== k o,. Cq) • 

1 l.t 

3To H eCTb stCKOMbil! p e3yJnoTA'I'. Bw6upast onpeu eneHHbie cocTostHHH HB'!BnbHOl! nonHpu aa

UHH ( T:1~ '> H .(. lt~l')()MO>KHO, HaMe pstH 6": (~) 1 nony'IHTb C<JOTHOWeHHH Me>Kay 

1..• • 1. z l t ~T 
MHHMb!MH 'IBCT!IMH KOScj:ltjtH•HeHTOa ~ >. ( t. iz !& O 

0 

PacceHHHe HYKnOHOB aa ael!ToHax 

,ilnH H111110CTp8UIIH paCCMOTpHM OTaenbHO npBKTH'teCKH BB>KHb!l! cnyqaJ! pacCeSIHHII 

'IBCTHU co CI1HHOM 1/2 HB 'IBCTHUBX co CI1HHOM I . 

MaTpHua pacceSIHHH a STOM cny<tae HMeeT 8Ha
151

: 

M (Ejr) = a.,. ~ ... ~L c~n) + e>., c ~q\ a.,.(I~'t+ (6~ { .t-1 ~ ,{,.t. CSn) + 

~e,()t l -t,f,"'~,1 ~ +(6'l.\{cof(H) -tctuseHf~\~ cf~Hsl\H+ 
1 (6~) { ol-1 ( s n;) -t c!l. ut.;\ cr;\,-\ l't~ ~~1} 

-rae 0 H s - MBTpHUbl naynH anH 'IBCTHU CO CI1HHOM 1/2 ..... .... ......,. _..,. - -.. 
seKTOpb! B aanpasneHHHX k'\· ~ kf k--k k. + k 

I '\. f I ., F 

-- tr " 1 I{ n,m.~ - e.llRHH'IH bi e 
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Ypa8HeHHe (5) nng 3Tor o c nyqag naeT 

q 1'\'\ ~ 3 Q,(o~ ~ t Ql(o) ~ '![ Q.!>(ol < T1~ > + [ C4 Co)- t,loll < 0-z'> < )z'> + 
(6) 

P a c CMOTpliM HBI!OOnee 8birOnHbl9 '18CTH b19 CI!UW08bie COCTOlllllill: 

8 ) 0 09 'IBCTI!Ub l He nongpH30 88Hbi: 

o) HJKflOH H9l!Onllp1!3088H, neATOH T9H30pHO I!OnQpH3088H T8K 0 'ITO 

J.-13 3TIIX COOTHOW9HHA MO>K H O Ol!pe nenHTb MHHMbl9 '18C TH '19TblpeX K03cjxj:lHUH911T08 

MaTpKUbi M nng yrna ;j' .. 0 . Vla (6) 8HnHo , 'ITO n pyrHe KOMnOHeHTbi HB'IanbHoA no

ngpHaauHK HH'Iero cymecT8eH HO HOB o r o He naiOT ( nn11 nonHoro ce><eHHQ). 

4 . Oocy>KneHHe oomeA cpopMyn~>I 

<l>opMyny ( 5) 8 ool!leM c n y><ae Henb3Q n poaHanHaHp0 88Tb TBK >Ke nonpo611o, KBK 

'18CTHbiA cnyqaA (8), onHBKO MO>KHO cnen8Tb H9 KOTOpble 8 bi80nbi. 3aMeTHM 0 'ITO OH8 

8biBen e sa 8 npennono>KeH HH coxpaHeHHQ npocTpaHCT8eHHOA '19THOCTH. CoxpaHeHHe 8peMell

soA '19TH OCTH HBKnanbi8BeT n ononHHTen bH Oe y c no8He
131 

Q~>. ( '(-1~1.) == (-1) q_~-.q_t-t'l Q. \ <q., llz) • 

ConceM HeTpy nHo o6o6lUHTh cpopMyny (5) H nng cnyqag 83BKMoneAcTnHA)He coxpaHQIOlUHX 

11pOCTp8HCTB9HH)'IO '19THOCTb. 

P a ccMDTpi!M HeKOTOpbie KOHKpeTHbie HB'IBnhHbie nonHpH38UI!OHHble cOCTOliHHll : 

a) o6e qacTI!Ubi HenongpuaoaaHbi. Torna nony'laeM onuH napaMeTp MBTpHUbi M (o\: 
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6) 0LlH8 H3 'l8CTHU H e UOUHpH3088H8 0 H8UpHMep 

<... T s-1 "'> - T 1" r (· 
'l-1 t<.1 - <.. 0 0). C)<t..o 0-x. 0 

< T sl. > - ..uocf~e.. 
~~~ ~~~ 

TorLia TOUbKO TeHaopHaH nouHpnaauuH Tuna < 'flt.O ') aTopoA qacTHUbi, rLie 9..1. qeTHoe, 

MO>KeT BUHHTb Ha nouHoe ce'leHne. 8 cnyqae pacceHHHH 'l8CTHU co cnHHOM 112 T8KHX 

KOMUOHeHT HeT (T,e. BeKTOpH89 fi0fiApH38UHH B BTOM CU:f'l8e He BUHHeT H8 UOUHOe Ce'leHHe), 

LIUA cnHHa I MO>KHO nouy'lKTb OLIKil LI06asO'lHbiA KoaqxpauneHT, ecuu ( T .( '\. _1.. 0 
'1.0?.,... 

a) 06e 'l8CTHUbl fiOUHpH3088Hbl TOUbKO BeKTOpHO, T.e, OTUH'lHbl OT H)'UH CUeLI)'KHUHe 

KOMnoHeHTbl ! ( T!;> 1 <. T1~.> 1 ( T:~ > 1 <. T~k{ . CooTHOWellae (5) Tor)la LI8eT: 

1m { ( Q: (oo)]0 '- T:~ > <. T0:>-
- 2 Q4 Q1 ( (Q:(~~)] • •Vl i ~q-4>l(~·~ •-.1. oolzo)[ a.t(HlJo] 

>-·-~ 
[ S1 1 i l ] < ~><5;>-t<Sy><Sy'> + 

+la..a.t(-[a.«'.(H)l,+ft i_ V9-4~l' (~+~1-.\ool2o)CQ~(~qJ 4$:><-S!> J 
>-·-· 

:- k 6 
T ~ 

rLie TH T-t .-~ Q ( ~~- i <;y) 1-10 ° a_ '6 s 
I 7. • 

-a.(S)\ ~~<;'f), 

8 3TOM CU)''l8e TOUbKO B38HMHO-napauneUbHble COCT8BUA!OWHe UOU!IpH38UHA MOryT 

snH!ITb H8 nouHoe ce'leHHe. Paa uH'lH:f!O HH~OpMauuro nony'lHTb, uanpasuH!I 3TH nou!lpna auuu 

napauueUbHO HUH nepneHLIHK)'fiHpHO fi)''IK:f. 

3aMeTHM 0 'ITO 3 TH paCC)')I(LleHH!I MO)I(HO UP,HMeH!ITb0 H8UpHMep, K ynpyrOM)' p8CCe!I

HHIO ueATpHHO ( 8HTHHeATp,1HO) H8 uenTOH8X (HUH H)'KUOH8X 0 eCUH c yweCTB)'IOT Hei!Tp8UbHb!e 

TOKH ), 8BHLiy npoLIOUbHOC TH Hei!TpHHO, MO*H O nouy'lHTb HeKoTopyro LI06aso'IH:f!O HH~opMa

UHIO, TOUbKO ecuu uenTOH TO)I(e nou!lpnaosaH napauueubHO ny'lKy HeATpHHO (y'leT Hecoxpa

HeHHH 'leTHOCTH 3.UeCb HHl.fero H e MeHHeT). 

r) 0LIH8 H3 '18CTHU HMeeT HeHyUeBb!e KOMUOHeHTbl UOU!!pH38UKH TOUbKO BLl OUb 

ny'lKa. TorLia TOUbK O KOMnoHeHTbl Tuna ( T{o> BTopol! '18CTKUbi MoryT Ll8B8Tb BKU8LI 

a nonHoe ceqeHHe. 

6) 0LIH8 K3 'l8CTI{U-cp0TOH, .[lUll ~OTOH8 HMe!OTCSI TOUbKO CUeLI)'IO!llHe COCT8BU!I!OlllHe 

/6/ <. A .( T 4 T" 
nou!lpnaauHH : T00 '). 1 ( T-to'>t ( 1.t> , <. 1,-1> • CueLioBaTeUbHO, HeTpu-

Bll8UbH:f!O HH~OpM8UH !O H MO)I(HO UOU:f'lHTb, eC UH HeKOTOpbie H3 CneLI)'!OlllHX KOMUOH eHT 

MHWeHH OTUH'lHbl OT H)'U!I: <Ti._:o> rq,,+o)l< r;,~l') I ( T~:2.> ,8 '18CTHOCTII, pacce HB8H 

cj:JOTOH H 8 HenonHpH3088HHOA MHWeHH .ao6aeoqHbiX CBe.aeHUA nonyl!HTb H e nb3H. 
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3KcnepHMeHTbl no R3MepeHHJO nonHOrO Cet~:eHRSI, KOHe\IHO, He SlBnSUOTCSl C8Mb~MH BB>KHbJ

M'H H HHTepeCHbJMH H3 TeX, KOTOpbie MO.>KHO npOH3BO.nHTb, HMeSl nonSlpH30B8HHbie MHWeHH H 

ny'IKH. 0JlHaKo OHH ropaaJlo npome, '19M ocymecTaneHHe, HanpHMep, nonHero onbiTa
17 1 

" 

TO>K9 MOryT Jl6Tb HHTep9CHb19 CB9Jl9HHll. 

B aaKmoqeHHe xoqy BbipaaHTb rny6oKyiO 6naroJlapnoCTb ll.Y!.llanuJlycy H H.A.CMopo

JlHHCKOMY 36 none3Hbl9 o6cy>KJl9HHll H HHTepec K pa6oTe. 
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