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TaMH1lbTOHH8H CHCT8Mbl JlBYX 'ISCTHU, B38HMOJleiCTBY!OlUHX Me>KJIY C060A C nOMO

lllblO noTenuuana v
12 

(x 
1 

- x 
2

) H JlBHraiOIUHxcu ao suemneM none v 1 o KOTopoe JielcTay-

eT ua qacTnuy (cnyqaA JielcT&HR auewuero nonu ua o6e qacTRUhl paccMaTpnaaeTcn 

auanorn•IHO )1 HMeeT BHJl: 
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H __!_;__ 
2m 

1 

2 

+ ~ + v
12

(x
1
-x

2
)+ v 1 (x 1 ). 

2m 2 
(I) 

PaccMoTpHM cnyqal, KorJia v
12 

npeJICTaanueT co6oA 6ecKon equyiO npnMoyronbHYIO nMy: 

v (x -x ) = 
12 I 2 

jll
1
-x

2
I<OZ. 

!x
1

- x 2 !~r 
(2) 

nyCTb UOTeHUH811, JleiCTBY!OlUKA Ha nepBylO '18CTHUY, HMeeT <lJopMy npHMOyn01lbHOl"'O 6apbe

pa C BblCOTOI V O 

{ 0 npu 

"o npu 

X 1> b 
(3) 

B Jl81lbHeAweM naM 6yJieT y.ao6uee nonb3oBaTbCH ue Koop.aunaTaMH x 1 H x 2 -qacTHU 1 

8 KOOpUHH8T8MH OTHOCHT8flbHOrO paCCTOHHHH qaCTKU p u ux uenTpa Mace .:zl : 

p = 
:X,- .Xz r---Vm, Olz • (4) 

8 KOOp.llliH8T8X .z:, 
0 

~l.. 06118CTb 0 B KOTOpol .llBHl"'SlOTCll 'ISCTHUhl, HMeeT BHJl, H306pa>KeH· 

Hblll ua puc. I. ~aCTKUhl ue MoryT yl!TK .apyr OT .apyra .aanbwe 'leM ua paccTOHHHe 't- . 
noaTOMY B nnOCKOCTH ( :X:.

1
JCt) HSC 6y.aeT HHTepeCOBSTb 11HWb nonoca, 38K1llO'IeHH8ll Me>K-

.llY npHMblMH AB " c.n . 

npu nepexo.ae K KOOp.llHHSTSM JiZ ".I' BCH KapTnHa (puc. I) noaepueTcH
1

H nonoca 

ABC.!l 3Sl!MeT ropH30HT81lbHoe nono>Kenue (puc. 2). 

YpasH e Hw:e Wpe.nHHrepa, on HChiB810LUee .UBH>KeHHe CHCTSMbi .O.BYX tt:acTHU so BHewHeM 

none B K00p.OHH8T8X ~~ _, HM88T BH.U: 

+ 2(-,+ --.) [ V.~ (f ... ; ... ~:.)~ ll;(J?")]'f.( 5) 

-= 2( ... o~ .... ) E If. 

3.aecb E - nonna!t aueprH!t cuc TeMbl , 
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Puc, 2. 

" 

npH K8>Kll0M cPHKCHpOl 

MO>KBM p83nO>KHTb BOnHOBYM 

OTHOCHTBn bHOI'O llBH>KBHRSI : 

l_t; 
B K8'1BCTBB cPYHKUHll c:p__ Mb 

":lt 

- "!' P .. 
¢yHKUKH 'P., 

2.( .... ~. 

38BHCRT 0 

>KBHHSI B (6) C8MH liBn>IIOTCS 

CM8TpHB8Tb K8K BOnHOBbiB cP 

KOr.0.8 OHM H8X0.0SITCR B CDC' 

ypaBHBHKll, KOTOpblM y llOBne· 

repa (5), YMHO>KHM nocne 3 

B peaynbT8Te nonyqaeM: 

~~ + 2; 
3llBCb M bl 0603H8'1HnH U!TpKl 

cnellyJOUIHM o6paaoM: 

K, 

0 .. 
CKcTeMa (8) npeacTaanl!e T • 

C060JI llHcP¢epeHUHMbHbiX yp 

MOU!biO K03cPcPHUIIBHTOB K. 
CM8TpHB8B M O/'d Cnyqae, KOI' ll• 

C f1 , K03cPcPRUHBHTbl ,v_ 

Jlnll OOnHOR OOCT8HOBK• 

CnO>KHbiX 'lJ:BCTHU, H8XO!HILUH~ 

li9T~PieCK8SI 3HeprH51 3TH:X '18< 

Bb!Cllli!X ypOBIIeR OTHOCHTenbl 

E- £.
0 

.J(--

rae E ocH . aHeprull ocHOBHC 

ua 3HeprKR nepaoro aoa6y>K£ 

Toraa peUieHKe (5) np 

COC TORHKH no OTH OCHTenbHOM 



--------------~ ~. 

npH Ka)l()l0M <lJHKCHpOBaHHOM 3Ha'I9HHH ltOOpJlHHaTbl ll9HTpa Mace JlB)'X qacTHil Jl Mbl 

MO>K9M paanO>KHTb BOnHOB)'IO ¢YHKIIHIO CHCT9Mbl no nonHOM)' HB6opy B OnHOB biX ¢.'HKUHJI P.. 
OTHCCHTen bHOrO llBHJK9HHH: 

~ ( J?Jf) (6) 

B Ka'lecTBe ¢YHKUKJI CJ:>.. Mbl Bbi6epeM C06CTB9HHb19 <lJyHKUKH ypaBK9HIIH : 

'Jt (7) 

- •J' q>" 
<l>yHKUHH cp" aaBKC!IT OT 'Jl} KaK OT napaMeTpa, noHHTHO, 'ITO K03¢q,HUH9HTbl paano-

>K9HH!I B ( 6) CaMH HBnHIOTC!I <lJyHKUHiiMH OT .J? , 3TH K03¢q,HUH9HTbl 'f.. ( ;R) M O>K HO pac-

CMaTpHBaTb KaK BOnHOBbl9 <lJyHKUHH, OnHCbJBa!OIUH9 JlBH>K9HH9 U9HTpa MaCC JlBYX 'laCTHU, 

KOraa OHH H8XOL1HTCH B COCTOHHHH n 'IO OTHOCHTenbHOMY Jl8H)I(9HHIO, '-iT06bi nony'la<rb 

ypaaHeHHH, KOTOpbiM yao eneTBOpH!OT 'f' .. , noacTaBHM paanO)I(9HHe (6) e ypaeHeHHe WpeJlHH

repa (5), YMHO>KHM nocne 3Toro o6e cTopoHbl ypaaHeHHH Ha CJ:.. H npoHHTerpHpyeM no j. 
B peaynbTaTe nonyqaeM: 

F ... (:N) lf ... -= f lf .... (al 

3JleCb Mbl 0603Ha'IHnH IUTpHXOM JlH¢¢epeHUHpOBaHHe no .:R, a ~<~. H Q,... onpeaenHIOTC!I 

cneJly!OIUHM o6paaoM: 

(g) 

0 ...... J P ... cp,.' q(l (tO) 

CRcTeMa (8) npeJlcTaBnSieT co6oll CHCTeMy 6ecJtoHe'IHoro 'IHCna aauennHIOIUHXC H M9>KJlY 

co6oll JlH¢¢epeHUHMbHbiX ypaeHeHHll, CaHaH M9)1(Jly ypaaHeHHHMH ocyiUeCTBnHIOTCSI c no

MOIUb!O Koa¢¢Hul!eHTOB K ... ., H q ... ., . B cneuHanbHOJI pa6oTe Mhi noKa>KeM, 'ITO B pac

cMaTpHaaeM01'f cnyqae, KOr)la 3HeprHH OTHOCHTMbHOrO )l8H)I(9HHSI KBa)lpaTH'IHO B03paCTa!OT 

C f'l , K03¢q,R UH9HTbl ,v_ H o_" 6biCTpO y6bJBa!OT C p OCTOM .., " F1 , 

AnSI nonHoll nocTaHOBKH aaaa'IH HaM HY)I(HO aaaaTb r paHH'IHbl9 y cnOBHSI , nycTb noTOK 

CnO}I(HblX 1.J.8CTKU 1 H8XO.UHlUHXCR B OCHOBHOM COCTOSIHHH, .O.BH>KeTCH H3 - CJtttil? ) K nyCTb KH-

H9 TH'19CKaSI aueprHH 3THX qacTHU E - EacH, ueaocTaTO'IHa an11 p eanbHoro aoa6y>KJleHHSI 

Bb!CIUHX ypOBHeJI OTHOCHTenbHOrO JlBH)I(9HHSI: 

( tt l 

r.ne E ocH. aaeprHH ocHOBHoro cocTOHHHSI OTHOCHTenhHoro D.BH>KeHHH, a J!j E 8 036 • paanH

ua 3HeprHJI nepeoro B036y)I(Jl9HHOr O H OCHOBHOrO COCTOSIHHJI OTH OC HTenbi<OrO JlBH>K9HHSI. 

Toraa peweHHe (5) npH J?- - o-a anHIU9TCSI B BH)le npOH3B9Jl9HHSI ¢YHKUHH OCHOB HOrO 

COCTOHHHH no OTHOCHTenbHOMy JlBH)I(9HHIO <p Ha BOnHOBYIO <lJyHKIIHIO JlBH>K9HHSI U9HTpa 
I 

5 



I) ~ ~ ~/: .1. 
"' a.) A 

fl 
I I I 
I 

I I 
I 

I I I 

d) "· - -

.I I I 
' I I 

I 

{. I I I 

&) 
v.L. ____ - --

I I 1/ ' 
I 

0 ~J .n, 

f 

!. 
I 

PHc. 3. 

~~ 
)f 

I I I 

I I I 
I I I 

I I I 

I 
I 

I I 
I I I 
I I I 

' ' I I 

I I 

.l, ..11. 

"" '1 
, 

, Ji 

' Jt 

~ 

M8CC, HM e!OlllY!O BH.U KOM6HH8UHH U8.Q8!0Ulelt ( e.QHH H'IHbllt UOTOK) H oTpB>KeHHOlt BOnHbl: 

'f ( J?.;) I = P. (p) f, (It) 
~_,..-

r.ue 

.o ) I ,·1( Jl G) . , 
-,,(~ -= e r ve-"''J( 

.Jl----
npH J( .... - UOTpe6yeM, 'IT06b! 6hln8 TOnbKO npoiUe.Ulll8H aonHa B <j:JyHKUHH 

2) e i"'.'l? 
tf. (JlJ I Jl-,. -I 

6 !, IJ 

( 12 ) 

( 13) 

'-f, ( Ji) 
( 14) 
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TaKHM o6paaoM, ecm 

Mbl nonyqaeM o6b\'IHY !O o.u 

ep, pon b KOToporo HrpaeT 

PaccMoTpHM aaaHCHM 

B o6nacTH Jl < Jl, noTeHu 

KOHe'IHoll UpHMOyronbHOlt H 

o6nacTH. 

B o6nacTH Jt, < '}l < 

C H3M9H9HH 9 M .I : B 6ecK• 

6apbe p (pile. 46). 

£, 

Cl} R' l, 

3To npHBO.UHT K UO.UHHTH!O 

CH B o6n8C TH 2, <( W < 

nonHoCTb!O Haxo.UHTCH aHyTp 

eT co6olt 6ecKoHe'IHY!O npHM• 

£, ( .nl < 

Paccy>K.U8H aHan orH 'IHC 

qacTHua HMena Hyneeoll pa.u1 

6hl BH.U, H306pa>KeHHblll HB ~ 

B Cno>KHOl! «8CTHUe npKBO.UH' 

p83MblTIU1 HM99T Te >Ke p 83l\ 

¢opMy na, onpe.uenH!Olll& 
ep, HMeeT an.a: 

·-
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UOTOK) K OTpB>KSHHOl\ BOnHbZ: 

'f, (Jt) 

G) - .. .,Jl ve . 

( 12) 

( 13) 

c..f, (~) 
( 14) 

•. 
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T axKM o6paaoM , ecnK npeHe6pe'ib a nepeoM npK6m<>KSHKK a auenneHKeM ypaeHeHHl! (8)~ 

Mbl nony'iBSM 06b!'iH Y !O OtlHO'iBCTKHY!O 38tlB'iy 0 npOHHKHOBSHHH 'i8p83 UOT81lUH8nbHb!l! 68pb

ep, ponb KOTOporo HrpaeT acjJcjJe KTHBHbll! HOTSHUKBn c--; (~) • 

PacCMOTpHM 388RCHMOCTb E, OT .;f. rpacjJH'iS;; KH OHB H306pa>KeHa HB PKC. 3e. 

8 o6nacTK .fl < 'Jl , UOTSHUJ<Bn, O>IpetlenH!Oll.lH l! OTHOCH T 8nbH08 tl8H>K8H H8 , HM 88T BHtl 6ec 

KOH8'iHOl! npHMoyronbHOl! HMhr (pHc. 4a) H He aaeKCHT oT Jl , noaToMy E, :: c•..,.f a aToll 

o6nacTH. 

B o6na cTR :R, < 'Jl < 'R) aaeKCHMOCTb OTH OC HTenbHoro noTeHuHana OT R MSHReTC H 

C K3M8H9HHeM .I B 6eCKOH8'1HYJO npSIMOyronbHYJO HMY "' B,C,BHr88TCst• llOT8HUH 8 nbHbiA 

6apbep (pHc. 46). 

1------1V, 

E, 1-----~ -- -- - ---- j ·---- --

PKc, 4. 

3TO npHBOtl K T K UOtlHHTK!O ypOBHSl! 8 UOTSHUHBnbHOl! HM8, TBK 'iTO E, (~} yeenH'iKBBeT-

C H a o6nacTH ~ < 7? ~ 7?3 c poe ToM :R . B o6nacTK .:N> ~ Jl ~ :1/\ (pH c. 4e) 'iBCTHUbt 

nonHOCTb!O HBXOtlHTCH BHyTp H 6Bpbepa, UOTSHUHBn OTHOCHTSnbHOrO tlBH>K SHK H npetlC TBBn H

eT co6oJI 6eCKOH8'iHY!O npHMOy ronbRY!O HMY C 'npHUOtlHHTbtM ' HB v. tlHOM , TBK 'iTO 

£, ( Ji J ~ Jl < J?\ ) £
1 

( :R. < 'N,) + Vo 

Pac cy>KtlBH aHanorK'iHO nanbll.le, Mbt nony'iHM aero KpHeyro E; (.!?}. EcnK 6bi cno>KHBH 

'iBCTHUB HM8na Hyneeol! pBtlKYC 'l: .,_ 0 (cnHUWHSCH 'iBCTKUbl), UOTSHUH BnbHbill 6apbep HMen 

6hr a nn, uao6pa>KeHHbil! Ha pHc . 36. M hi BH £\KM , 'iTO H BnK 'iH e • BHyTpeHHero' tlBH>KeHKH 

8 CnO>KHOl! 'i8CTHU8 npHBOtlHT K p83MB3bi8BHH!O acjJcjJeKTHBHOrO 6apbepa, npH'i8M o6naC T b 

p83MblTHSI HM88T Te >K9 p83M8pbl 1 liTO H C8M8 CnO>KH851 1.f8CTHU8. 

¢OpMyna, onp8tl8UH!Oll.l851 rnBBHyro 'iBCTb K03cPcPHUH8HTB npOHHKHOBSHHH qepea 6Bpb

ep, HMeeT sn..a: 
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T.e. / CHnbHO 38BKCHT OT eenH'IHHbJ TOA '18CTH 6apbepa, KOTOp6Sl ne>K H T Bhilli9 3 HCprHH 

l18.0810lliHX '!aCTHU • .f!CHO, 'ITO pa3Mb!BaHH8 6apbepa ( BO BCSIKOM cny'!ae .On !I LIOCTaTO'IHO 

60nbWOI! 3HeprHH na.oaJOwHX '!aCTHU) npHBO.OHT TOnbKO K yM8Hblli8HHIO '!aCTH 6apbepa , 

nemalUeA BbiU18 3 HeprHH, 8 1 cne.0088T8flbHO, K pOCTY K03Q:>cJ:>HUH8HT8 npOHHU88MOCTH . 

Mbt npoH3BenH cpasHeHHe K03cjxpHUH8HTOB npoHHKHOBeHHSI nmt nsyx cny'!aes: Korna 

'l &C THUbi HM 8 flH t' Q H l • "# , KHH9THt{8CK8Si 3H8pf'HSI fl8.0.810LllHX q8CTHU B 060HX cny 'i8 SI X 

6 btna f.- • 2 ,~ V. = ~ , WHpHHa 6apbepa npesbzwana pa3Mepb1 '!aCTHUbl. Ko3cj:Jcpv.uHeHT npo-

HHKBOBSHHSI .OnSI '!aCTHU C l• 1i" OKa3anCSI B ,._ 5() pa3 60nbW 8 '18M npH 'z: =0. 

EcnH noTeHuHanbHbiii 6apbep nocTa TO'IHO y30K no cpasneHI!JO c pa::.MepoM cno>KHOII 

':18CTHUbi , TO "p83Mbi88HHe' MO>K8T npHB8CTH K TOMy , 'ITO a<iJcj:leKTHBHO '18CTHUbl 6yD..yT 

npoxo.OI!Tb uan 6apbepoM, a He non HRM (pHc. 5). 

E 

E,. -=---

0 .R 

PI<c . 5 . 

AsTopbz Bbzpa>KaJOT 6naronapa bcTb M.J.1 . nonropeuKoMy 3a secbMa none3Hbze 

.UI<CKYCCI<I<. 

P y Kon i<cb nocTyrmna B I<3.oa·renbCKI<A oTnen 

25 HOS16pS1 1963 r. 


