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01976 OtheOUHeHHII>IU UHCIIUIIYII JrOepHWX UCCAe0060HUU ,[ly6Ha 

I ' .t:. 

Bne.z~eaHe 

B llOC11e,llHee BpeMH 110HBI'.I11Cfl Pllll YKB3BHI'.Iit /I,Z/ HB TO, IJTO 

~HKCI'IpOBBHHe KS111'16pOBKI'.I B TeOpi'IH pe11HTHBHCTCKO~ CTpyHN B Bl'l,lle 
nx =f:J'( He ll03B011HeT paCCYOTpeTI> HeKOTOplle ee Bl'.l,ltU ,llBI'.Ili:P.HilS! 

(TaR aasusaeMoe npo,llOJihHOe .llBlt:l:eHI'.Ie), O,naaKo asTOpN 3TI!X paCloT 
1'.13y'llaJIH npO,liOJlhHOe ,liBHll8Hile TOJihKO !Ia 'IIBCTHb!X npHMepax, 

B ,llBHHOii 3BYeTKe 3Ta 11p0611eMa HCCJie,llyeTCfl Ha OCHOBe oomero 
peUieHHH aa,llBIJI'.I KomH .liJIH KOHeiJHOii peJJHTHBHCTCKO~ CTpyHN. PeweHI'.Ie 
llOJiylleHO Ha OCHOBaHHH oelmero peiDP.Hilll 3B,IlBIJH ](OIUil ,llJI.II CleCKOHeiJ
H0£1 CTPYHU /J/, 

B § I HCC11e,llyeTCH B03MOllHOCTI> BN6opa pa311l'.IIJHNX KaJJH6ponoK 
B 3BBI'ICLIYOCTI'.I OT HBIJBJlbHhiX ,lJ,BHHNX, B § 2 npHBO,llHTCfl YeTO,ll n1JO

,llOJJJKeHI'Ifl HBIJS1Il>HUX ,l!BHHLIX .i\1111 KOHeiJHO~ CTPYHbl H CBe,lleHH.II 3B,ZIBIJH 

K CJJYIJBD 6eCKOHeiJHOit CTpyHbl, Ha npHMepax H3YIJBDTCII KOH~HrypBUHH 
CTPYHbl B OT.ll.611l>HNe YOY6HTbl BpeueHH, TpaeKTOpi'.IH H CKOpOCTH pa3-

JIHIJHNX TOIJeK CTPYHbl. B § 3 pewaeTCH ananorHIJHBH 3B,lla1Ja ,l!JJH aapH
:aeuaott CTPYHbl, nouemeaaoirl B nocTOHHHoe 1'.1 O.liHOPO.liHOe aJieKTpouar
HHTHoe none. 

§ I. BoauoaHOCTI> Bbl6opa KanH6poBKI'.I B aaBHCI'.IYOCTH 
OT HBIJBJJl>HbiX YCJIOBH~ 

C noMODII>D sapHBUilOHHoro npHHUHna ypasHeHHH .liBHaeHHH .n.nH 
cso6o.n.uo~ CTPYHbl YOJKHO nonyiJHTI> 1'.13 1{\'HKUHH .n.e.licTBHH 

1, 6,(1) 

c = ~d1~ 1 ~ Lri:J'J · L =-- _!_ • {x ..-'J2
- x' .x'~ ,_). j jet • _; • 2.1t.t'VIJ "'--' 

(I) 

t, 6,<tl 
3.l!P.Cl>~ ( 6,-r) - B8KTOP B ( K ~I ) -MepHOY npocrpaacrne, oni'ICLIBallii{Hirl 

DOJ!OlKeHI/Ie CTPYHhl B npOCTPBHCTBe; ..i: oo: ;:-; X'=~ , ·~yHHUlHI 
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I 

({_({.) H ~(t) onpe.zteJIHIOT nOJ!Ollt6HH6 ltoHUOB CTpyHI>I H8 HJ!OCitoCTH 

6
1
1 H 38,ll8IOTCR Bi>IOOpOM K8JIH6pOBKH / 4/. 

l(aK H3Beorao, ypaBHeHHH .n,BHllteHHH, noJiytJaeJWe H3 (I), B 

OpTOHOpMSJlbHO~ KaJIH6pOBK6 

:L(6,1J·x'(~-t)==o} .Xt~()+.x'td,t)-=0/ c2 ) 

nepexo.n;HT B ypaBHeHHH .ll.aJiau6epa (,naJiee nonouu _L =- .1 ) • 
.. )..?') ",_) :Zn:cJ.' 

.:X:/"(o, ~ -.X..I"(o1 t) = 0. (3) 
llVCTD 38,ll8Hi>l napaM6TPH46ClH1 npOI'I3jjOJibHLie H84aJibHi>18 )!,8liHbl6 

_P;.,t..t) H ~~npe116JlfliDlllH6 flOJIOJt6HH8 14 CKOpOCTb TO'I6K CTPYHI>I 

B H848JlbHI>I~ M0116HT. llapaueTp ~ 143116Hfl6TCR B 6eCKOH6\IHI>IX npe

)!,6JISX, ecnM crpyaa 6ecKoHetJHa. CorJiacao 131, peweaae 3a.ztatJH KomH 

)!,Jlfl ypaBH6HHR (3) ,naeTCH ~opuyJIO~ 
(d .1" :0::-g; 'tlj .fJ) 

x_,)b',iJ=f~(6-t)+f:/j,6r't)+ff:);._)dl; !§.~ 1/fo'ITl- _p'~l:r,.~ . (4) 

B CJiytJae KOH6\IH0£1 CTPJII!II H8\18JlbHbl6 .l{SHHI>Ie 38,ll8Hbl Ha KOH6\I

HOM OTp63K6 0,(0)L).... ,L 6,.(Qj, Ill 11!3 .zteliCTBHH (I) CJI8.ztYIDT rpami'IHbl8 

JCJIOBHR 

--;y£(61 1)=(1;C1)~~o(61;1) i= ~.l (5) 
o.x:Y' I a :x:" .J 

C nOMOUibKl ( 5) MOlKHO npO,IIOJllltHTD tiS 48JlbHbl6 ,ll8HHbl6 Ha BCO 3Ha 46HHR 

.A H llocnoJrbaonaTbCH 38Tew 1oopwynoH ( 4). 
llJIR HpO,llOJIJt6HHfl .fl.J.(.il.) 14 ~().} y,no6HO BbidpaTD KaJIH6pOBKY 

TSK, 'IT06bl 4/YHKUI'IH 6; (t) 6l>IJII4 KOHCT8HT8YI4 • )VIR Bi>i60pa KaJIHOj)OB

lCH BBO,llHTCR noCTORHHblli E6KTOp n""=(n~n.: ... ;fl.J T8KOli, 'ITO XOTR Obi 

o.nua cocTaBJIRillllaR ero n' -r: 0 • BeKTop n"" uollteT 6blTD apeueuJ.mo

,no6HblM l1JlM H30TpOHH!IIII. TipoeKTHpyR (5) Ha B6KTOP !1.-"' H yq !1Tb1Bail 

(2}, Hali,lieU nx'=--~ ni: . EcnH Tenepb !CaJIH6pOBKY 38.li8Th ypaB

JI6H14RioGI flx_,':::. 0, tl.X = }J , l',lle .JJ-He p8BH8li HYJIKl KOHCT8HT8, TO 

6,·:=.0 i=l 1 
J .);.,· 

llocJie HHTerpHpOB8HHR ypaBHeHHli KaJIH6j)OBKI4 noJiy\IHM 

n x(6, t) ::: :?'C. (6) 

B HaJIH6poBKe (6) ypaBHeHHR rpaHHUbi 6.r(}=-O.J 6'.c1)=t-> t'-ueKo-

ropaR KOHCT8HT8. 

3anHmeM pemeue 38,1.18\114 !<omH B KaJIH6pOBKe ( 6) • . Ilna sToro 

BOCflOJlb3Y6MCft HHB8pi48HTHOCT~~ ypaBH6HH~ (2) H (3) OTHOCHT8Jl~HO 

4 

•., 

l 
·~ 
i) 

\1 

~-

npeo6paaoaaHHli 131 ~ ~ 

I
= ~+(-.f(Ori)= 1/..-'f:== fJ(/>}/ (7) 

.,;)--' r-' 

rJ.,= d-(- f(d-1.)==- o-1:= .dl-),_ 

!'(!)·l.'fil.)-:f=0, 'f H f - npOH3BOJibHbl6 WYP.KitHHi 11 nepeli,lleM B 

<)}opMyJie (4) K HOBI>IY napaueTpau {OT~ ,8 K.J;j) C nOMOUibiO CJ!e,l\JT!lllle

ro npeo6pa30B8HHR: 
J. ~ 

.?j(t)-=rL_AB) -rJ nJC(J.)dA; f1~~)=-!1fJC"-)+ J ntrp..)d.ll.. . (B) 

a. a. 
B~\IHT8ft BTOpOe paBeHCTBO 113 nepaoro, H8X01IHM 

·t j i -L == .?r = nx("-,~JI}. 
TaKI4U o6pa30M, B HOBblX napauerpax pemeaue y.noaJieTnopaer KaJIH6-

J.lOBKe ( 6). ITpeo6pa3oBaHI1e <!JopuyJII>I ( 4) K napawerpau Z 11 ft Bbl-

noJIHeHo B npHJIOJteHHH A. , 1 

IIpeoelpaaoBaHHSI (8) ue cymecTByer, ecJIH jfiJ- ZV-)"=0 , 11nH, 

C y1:!6TOI4 (8), 
n;' ;:_ :Jtn -=::: o. (9) 

H3 (9) CJie,nyeT, 'ITO B H61COTOPHX K8Jll46pOBK8X THna (6) TepReT

Cfl onpe~eJieHHuU ICJiacc .ztBHKeHH~ cTpyHI>I - 14146HHO Te, ~JIR KOTopux 

Bi>lflOJIHeHO (9). nxa yRCH6H"fl $H3H\16CKOrO CMI>ICJI8 orpaHH'IeHHR (9) 
p83JIOUU BeKTOpbi ;; Ill ~ no H6KOTOpouy 68314CY, B3RB B K8'16CT-

B6 O~HOrO 143 683HCHI>IX OpTOB B8KTOp 11/' • TiyCTb n.,.u 1'130TponeH, 

T.e. rt=o . Tor~a MOJtHO pa3JIO:UTb;; 14 f(., no HeoptorOH8JlbHO-

MY 6a314CY / 5/(cu. npunoseHHe A): 

n'- 6 f&O'l_ [ l'le-({>ft)&J[ tl./J'-(6n)(6p')]_ ~ e<iJrf!-iln') 
n·- ".l'~·.rJ • ~n)r ~ /"\' J- ) (IO) 

t'::.:l. 

1{,= 6 (61i)- fn,,.- 1tAJ&J[<ttJt)-C&n)(&tC)] 
"/' (f.nr 

" Le;(e'iltt). 
i=l 

3.~tec~ (ewtt)== (ev.16}= OJ ~(iJe<il) =- $LJ J &'L = I 
L 

Y\IHTI>IB8fl ycJIOBHfl (jJ':t:r{)~O 14 (9), C nOI40lllbll (IO) HSXO,llHM 

eClJ(p'-:t:f()-==-o. (II) 
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~TO 3H84WT, 4TO B~YTOpN 00~ ~ ~) ,y~OBn6TBOpH~~e (9), pacno

·naraJOTCH B/lOJil> Bp6M6HHnO.ztOClHOrO HanpaBJI6HHH. 

PaccuoTpHu Tenep:& cnyqa~ BpeueHHno,llo0Horo BeKTopa n-"' , T. e. 

n. > 0 • PaCKJ18.1I!iB8H ;; H ~ no OpToroHaJI:&Houy 6aaBcy 

(cu. DpHJIOXeHHe A) 

n'-::: !J:..t. (!zll'}- f e!'Jreill') 
Fl' n~ :r L--.:- ;U J ; 

i = 1 

J( 

X= !1;J- ((l.ft)- > e<iJrei'XJ 
'J' n'- L- ..,., l' // 

i= I 
H Y4TH JCJIOBHH (2) H (9), DOJIY4HII 

e:,y~J(J-= 0. 

(lOa) 

0TCKl.l{8 H H3 (9) CJie,llyBT 1 4TO jl; !.1t;.-=0 • floCKOJI:&Ky reol!eTplll

l.J6CKH jJ;Cl/ H ~(J.)RBn~KlTCH K8C8T6Jil>HO~ Ill HOpMaJil>~ K KPIIIB0£1 

fJ,(J..) , TO paH61iCTBO j111 ;t; 1:= 0 HRB03110)!(H0 1 H ll03TOM,V B CJiyqae 

BpeueHHnO.zt06Horo BeKTOpa It BCBr,lla IIOZHO B!ielpaT:& KaJIHClpOBKY 
(6). 

Ha30BBII COOTHOWeHHB ( 9) npH H30TPODHOM BBKTOpe /l/1 yCJIO-

BHeM npo,lloJI:&HOCTH. TaKHII o6paaou, B nonepe4HhiX KaJIH6pOBKax (6) 
(c W30TpODH!iM n~ ) He Y4HT!iB8JOTCH npO,liOJil>HNe .1IBHZ6HHH. PaCCIIOT

PIIIM npHuep. Dycu e,111 =(o a f.OI dt1-=rooo1,1 HBJI.RilTCH opTaiiH ocest u 7 J ) ) '// ~ / J J '/ ~ 
H Z , a s..-=(~qql1Jielii/IT B.ll01!:& OCH BpeM6HH. BeKTOp n.fi B!ielB-

jJBII B BHJ.\6 fl/'==(~~0,0} • YCJIO:BH.R (9) H (II) Tenep:& 38llHIIIYTCfl 

(£>X~} -+;_(fft- J(:x.} := 0/ y: ~ '1 := 2: ~ R;-=- 0. 
flo.zt6epeu H84aJI:&H!iB ,li8HH!i8 T8K, 4TOCl!i BlillOJIHHJIHC:& 3TH COOTHOWBHHfl. 

HanpHIIBp, to-::::: fl .. = Z,. = tr= 0; <= ~ x: =. :!: 1. 8TO COOTBBTCT:ByeT 

Touy, 4TO B aaqaJI:&Hli~ uoueHT CTPYHa B wopue oTpeaKa npHuoA no

KOIIITCH B.l{OJI:& OCH JC • ~BHliBHHe CTpyHY C T8KHIIH H848JI:&HNMH .ztaH

HbiiiH HeJI:&3R paCCMOTpeT:& 1! KMHClpO:BKB t -X: = '[' 

§ 2. DpO,li01IliBHHB H848JI:&HhiX .2!8HHYX ~H 
KOH64HOit CTPYH!i 

liVCT:& B H848JI:&H!ilt 110116HT 38.zt8H!i llOJIOZ6HH6 jl_,/.).) H CKO-

pocT:& g;(J.) KOH64HOH CTpyH!i ( 0 ..C A~ f! ) • PemeHHe 38,1.!8'111 

KomH .ll1IH ypaBHBHIIIH (3) .ll86TCR mopuynoA (4). 3To pemeHHe cnpa

BC~HBO .110 Tex nop, noKa apryueHT!i 6~( He :BN~VT 38 npe-

1\CJ.Ui npoueayTK8 0 ~ 6' t: '[' L t . llpaBH1!8 llpO,ll011l18HHR tl)yHKltJilt 

,fi.(l) H :i(,.(.JL) CJIB,llyllT 1113 rpaHB4HWX yCJIO:BHI (5), KOTOpNe 

npH Y46Te KaJIHClPOBKH (2) Ill (6) npHOClpeT81lT BH,ll: 

6 ' 

x;.c6;1 1..}-= o/ 6, -= 0; e, i =- r.) z 

fl0.1ICT8BJIHR (4) B rpaHH4Hble yCJIOBHH, 118i1,li6M 

/:ffl;rd; -t ·() +-_p)d,- i) + JC)fl; ~ r()-~ (6; - 1)} = 0_~ i = // z. 

381l6HHM 3,li6C:& 'C H8 - rC 

(I2) 

{(Jl}. (~ -t/ + Jl;cff; + -tJ -r ~cr;; --t)-~ ct!; +.,:)] == o) i = ~ z. 
CK1!a.ztYB8fl H :BYliHTaH nocne~HHe ,liBa ypaBHeHHR, nonyliHII 

fJ),C~--t)=--,;;;ro-:+-cJ uvU( _o/'cd.-t; =r<~+-'lJ~-c;, 

.n;.<d. --t)-== .n;.rd. +-t)/ 1 = ~ z. 

Uo:a:Ho y6e.nHT:&Cfl, liTO KOHCT8HTY Ci pa:BHN Hyn~, ecnH no.ztcTa

BKT:& B npoHHTerpKpOB8BH08 1!8PXB66 COOTHOM6HK8 ~~ 0 

TaKHil o6pa3ou, Mueeu 

jJ.!'(d; -1) jJ)6; +r()) ~(~ -1}-= 1(..~ +iJ i = ~ ~. 
flo1!y486M yCJIOBH6 l.JBTHOCTH ,liJIR jJ,. (;{) H n;. (J.) , UO.ztCT8BJIRfl ~ ::::.0 
B 3TH COOTHOW6HHR. J.la 3THX :a:e ypaBHeHJ/1~ C1!6.ztY6T nepHO,liHl.JHOCT:& 

llJYHKltJI~ jJ/!.(1) H J(,M(.J..) • ~e~CTBHT6Jl:&HO, C,ll6JI81! 38UeHy 't--( + e 
npH ~-::::: 'f._ H BOCn01!:&30B8BWHC:& 46THOCT:&Il j}.(J.) H ~(.A..j , 
H8XO~HM 

jf.JC+Ze) .-:fott)/ ~('C'+U.)-= .n;_('t) 

Ey.11e11 npo,llOJIJt6HHYe aaqan:&Hble .ztaHHNe o6o;JH8lJ8T:& jf.P .. J H f[;(.l), 
~ fol-4.) 11,.... nj.(.A.j- H8'18.11bHY6 ,lt8HH!i6 Ha 0Tp63Ker01 ~ 
P.#-J= JlJ.A.J1 j()Ji·J= ft_;.(J!!, ecnH o ..c ....t...L.- e. 

~YHKI.Utlll )!,. H ft. MOliHO B!ipa~T:& qepe3 )!-, H ~ 
( cu.DpHno:aeHHe E).' ,A.r.LJ= jJ/A + 2e'fN/) / ~ (J.}= :ff,..(!L+ ze 'f(JJ/)_~ 
r,lle Y(.J..} - cTyneH4aTaH tl>YHKI.UtH, onpe.neneHHaH paBeHCTB811H 

'f(J-J = 0 J o L.A. L-- e J 

(!3) 
'f(J..) ==- Yf:A.}; 'f(J...);: 1-== }I-' (A:!: ze). 

Tenep:& H84811:&Hlie .ztaHHYe npo~onJteHY Ha BCil oc:&, H cnpaBe.ztnH-

BO pemeHH6 B qJOplle ( 4) , ... "( 

.x;..ri -t)= f(A..rt~ ... -r ... u'f¥dJI) + fo(t6-'~' ... ze'/16- t)l);_tJ[j.{IA.+ ut(1J#j<_r4) 
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B TipwroxeHHH B noxaaaHo, llTO pemeHHe (I4) yzroBJieTBopHeT ypa:a

HeHHm ~anau6epa, H8RHHelHUY ~ODOHHHT8RDHYU yCROliHHU H rpaHHllHYM 

ycno:aaau u SBIH8TCft, cne~osare~&Ho, pemesaeu SaA&llB Koma AAH 
KOH8llHOi C'l'pyHH. 

PaccuorpHu H8CKOHDK0 xapaKT8PHHX CliOACTll ~l1Hll8HHH crpyHY. 

Ey.neu c llHra TD, ll'l'O npu <C-= 0 C'l'pyHa Haxo.nHTCH :a nnocKocu i:- = 0 
H He Hll88'1' HB'IaJIDHYX CKOPOCTel, T.e. t.(.L)= 7f'(l}=0; DOJIOJ:RM 

~=J • ilpH H3yq8HHH ,liBHJ:eHHR CTpyHY C Hyneso~ HaqaJI&HOA CKOpOCTbQ 

y.nodHO sa napaJLeTp A Ha HallaJI&HOA KpHBOi! BLidpaT& ,l~JIInly KpHBoA, 

r.e. jJ-,~,= I 131. OlleBH,nHo, 'lTO MH npo.JtOJIJteHHOA Kplll:aoA aro ( ... 1' ,.._1 ~,. 

COOTHOW8HH8 OCTB8TCH ll CHJI8 ~(A.) = j' • Bl.i6pa:a TBUHII o6paSOII 

napaMeTp ~ H HB'laJ1bHY8 }t8HHY6 1 H3 (4) llOJIY'IHU 

t(~ <t)-=rc; xJ.~ '~:J===f!Jjtd+T ~2.e'fff~r:;p -r }15'-t ~ze'f(6-()!)/ (IS) 

Hs peweHHH (IS) cJielJ.YeT HeCKOJIDKO o61!1HX liYBO.liOll. 

I. Crpyaa nyn&c~pyer B npocrpaHcTBe c nepHo,llou T = 2t 
E.~ t+it-J=f[}il6+t +2t-+Ze!(o'+t •.ze)l}+flr/6'-t: -ze + te r-~-t:-2 e;l)}= 
f {}(1~+-t +tt'f(6+tJ0+ ftt6-i:+tt~-t)!) = x(~ t). 
S.z~ec& Hcnon&so:aaus c:aoAcr:aa WYHKUHH f'U) (I3). TionylleHHYA 

BLIBO,ll cnpaBe,liJIHB H npH tT{A)t=(} , ecnH II6HTp MBCC CTpyHY DO-

KOHTCH. 

2. llpH {f(.A)-=- 0 KOHUH CTpy HY }tBHliYTCH Bi'.\OJib Ha '18J1&Horo ee 

nono:aeHHR. PaccMOTPHM .liBHJ:eHue xoHna 6.-=- 0 , ror;n;a 

X-(0; t) == f (1(1 t + 2 e 'f'(t.JI) + j(t- t + z e 'fftJtJ == jl( tt +-ze 'f'Ct)l) 
Ha pHc.I uso6pameHs rpaeKropHH Hexoropsx TolleK crpyHs sa 

nonoBHHY nepHo.z~a tJi=t . Ha'lanDHoe noJioJteHHe ecr& oKpyxHoCTD 

pa,nHyca R 

~=fR.~-....._, 6=;KR/~-')7Ro 
6::rt I \ I 

\ I \ / 
; ... 

6=fl( 6=f~ -- 6= !Jl'R - g= fdR ~=21(/l 
PHc. I 
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'i'OpMyJia ( 1'1) uo:JilOII!teT II3YilaTb npo<jll11111 crpy111J 11 upoii:II>OJII.

HYe MOMCHTY BpeMelll~, Tp8CHTOpi1M H C:WpOCTH OTj!6JlbliiJX TO'!el\ CT!J'I

Hbl. B npi1JIOlK8HI'lH B OliLICBI! IA6TO,ll 1 KOTOpLil\ ,llaeT IJ03MOli[IJOCTb LICCJJe

,liOBaTb npOi\JMJlil CTpyHbl l'l 'rpaeKTOpHH ee TO'leK B Odll(el.l Bl'l,lle. l'ac

CMOTpHY, Hanpi!M6p, pa3pLIBbl CKOpOCTH TOileK CTPYHbl, 11CfiOJib3YH 

pewenHe (14). 3a,~HICCI1pyel4 moeioe 3HalleHHe 6 113 uurepBana 

0 L- d £- e; i 11 pa3oei&elrl 0Tp630K BP61r18HI'l 0 ""- t .___ e 118 3 o:iJiaCTI1: 

a) 0.;..t.c.6 6) 6L.tL-e-d :a)t:-6Lt..c.-t:.' 
BBII.ziY Toro, IJTO aa CTblJcax oCiJiacreA a),Ci),:a) pewetme MeHReT xa
paHTep, CKOpOCTb Ciy,ll,eT IICflLITblBaT& CKa'lKII B MOMUIITLI t = 6, : - U 
PeweHHe B odHaCTHx a) H d): 
a) 0 L 6 ~ t L- e. 

1 
'f'(6 ~ t) = 0. 

x(~t)= f{J!6'+t!+f16-t;}= ffJT«.-t;:;n6-t:f 
6)0Lri+ t L.. e _ e L6- tL- o 'f(~ =:t) = o 

) ) > 

x(~ tJ = :/-!J(6 + tJ + j-6~ dJ. 
B lo!Oioi8HT f =-<I CKOPOCTD OT 3H8'l6HHfl :5:(~ t--=- 6)-=- /!}'(16)--J(oJ} 
CKSllKOM H3116HH8TCH )lO b6JIHIIHHY ~(~ -t=6)-=-f fl'rJ. rf) +jJ. -.@) J. _,, 
TaKHM o6pa30M, CKa'lOK CKOPOCTH .paBeB .6"X.. = -~J'([J} H 0 ~= jl (O)=f, 

TSK KSK npH ,liBHXeHHH CTPYHY H3 COCTOflHHB UOKOH napaueTp JL Ha· 

H8'l8J1DHOA KPHBOI 8CTL ,liJIHHB KpHBoi!, T. e. J'c~-=-f ( Clol)
3
/). 

PaccMoTpHII eme aecKoH&Ko npwuepoB. 

I. Crpyaa B wopue OKPY•HOCTH paAMyCa R • llOKOHll(BflCH B 

HS'laJI&HYU YOII8HT. B 3'1'011 CHy'lae H848J1DHY8 ;n;aHHb18 napalle'l'pMil6CKH 

3&)J;aDTCfl CJie,llyDll(Hil o6pa30II: 

X
0
Q) == f< co.5f, 'j.\At=-f< !>in ; J 1Ji-= :rC~: = I, 

tc(l.) -= Z.O.)= 13(;_) = Jf(A) ~ 0 ~ e -= Z7t R 

TIOCKOJI&KY 0 = 0 , TO H :J{ , COrJiaCHO ( 4), paBHO 0. 
llpO,liOJIZ8HHY8 Ha4aJibHb18 ,li8HHLI6 HU8QT BH,ll: 

x.()..)=-Rcru/ .A+ ~.1(R'f}Oj=f<.~ .A +~J(R'f'f.J.J RcQ5~, 

lj.rj..)-= I< Mn/ A + ~:JLR. 'f/(A.J / ~ 
.- - -::::::.. ,J 

t,(J...j-:=. Zo(A.)= 3f(..A)-=- 0, f{tr..A)-= I. 
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I 

PerneuHeM 6yaeT 
t(6, '() ::= '( 

xrd -t) = .E... r coJ ({ .. t: + C0:5 6'- t]= .R. eo:5 C: c ~ ; -t 
-' :<_L' ~ R I? val?_, 

yr~ t) -~ f( Jinf 6' --t + kxl< 'f(6'+tlj -T-!Yillpf- t + ~.7t I? '1'(6- tJ d 
MolKHO no,ll,C'li'ITaTJ> I'IMny:n:&e, uoueHT 1'1 uaccy cTpyuu 

Jl e 
p = jcLffx1<{r'J== f .Z%1<~ IJ40j~ 

0 
i! e ~ 

J = jri~(xj -yx-J = 0, 
0 M:.= P"'r;_ = 4ftit. 

Ha pl'lc.2 ~t~ao6palKeHbl npo~M:nltl cTpyHhl B HeKOTOpble uoueHTLI BpeueuH. 
BM,ll,HO 1 4TO qepea npowe:~~yToK :BpeMeHH /1 t == 2 :Jl /( cTpyHa npMHllJia 
qlopwy OJ<PYJKHoCTI4 1 O,ll,HaKo KOHIJ,IJ a.. H d noweHllJI!tiC:& wecTaMH. E111e 
qepe3 Ll-f::: 2Jtf( CTpyHa JJepHeTCH B H84811:&HOe ll01IOlK6Hide, 

f 
L / Q.. 

m[ 
s f 

r 

~~~~ 
\ I 

/ 
a - ..., <1 (0 

tl. -

A.~'y' 
Gf \ 

r- -/ ' 
(J: 
'(( --..___,:, 

PHc.2 

I.t=O 12.t=1P. 13.t=-11< 
- i.ff 1::- J:J{ t =ffR.. 

14. -t=fi<. 5. t=1/R. 
6 o t - .J R. 1 7 o - -;rl< t 8 o 

n.t=JfR. 1 !2. t=2ftR 1 a-KoHen6.::.0 

9 1- Mo t- .3:/( n 
1 • r- 1 '" ,IO. - T" 

1 6- KOHen 
6~ = 2.1( R.. 

2. llOKO!IJ118RCR B Ha481l:&HLI~ MOMeHT CTpyHa B WOPMe OTpeaKa 
npRaiOL1: 

::r:_J.!.)=A to== V. = it.<>= 7T= Jt == 0 
) ~· ) 

!lpo~01Illtaft H8481I:&HL!e ,ll,aHHLie 
a;_ =fft =f. 

-£.0-)==/.A.+ t.e'f'(;..J0 [,=~ == i, =it=o~ ft-c=~ 

10 

i 

.·~ 

'\1 

pemeHHe no:ny'li'IM B Bltl,ll,e 
t(~ 9 ::= rr:/ 
:4~ t)= f[/6 +t _,_x.e'H6+t)/+ !6'-t:- .. ze k6-t:J/] 

PHc.3 noHCHHeT ,ll,BitllKeHHe oTpeaKa 

A 1 
Cl. b a. b -+ a;,r O~t i •~A t , .;, 

t-=o t=f t=f 

P~t~c.3 

L~~~r 
~ ~ ~ 

l-= e, t = ze 

3. CTpyHa 11 wop~o~e oTpeaKa npRuoL1 1 BpantaK>l!laHcH B Ha'la:n:&HLIH 
uo~o~eHT BoKpyr cBoero neHTpa: x.(.A)=.A ..~ cr1 -== wJ....~-c..c A. ..c- e_, weL:-.1'. 
8ToT np~t~uep I'IHTepecea HMH'lHeu aeHy:neBoro yr:noBoro woMeHTa 
y cTpyHu. 3,ll,ec:& B03YOJKHLI ,ll,Ba c:nyqaa: 
a) We::: f 1 1'1 CTpyHa BpantaeTCH BOKp:yr CBOerO UeHTpa J<aK lK6CTK!tiL1 
CT6plKeH:& 1 He 1'13MeHHR CBOeL1 ,ll,RHHLI; KOHULI ~lii'IKYTCH CO CKOpOCT:&~ 
CBeTa. 
6) we<( f 1 1'1 xapaKTep ,ll,BitiJKeHilft CROEHee (CM,pltlc.4), 

~. A~:;: 
' "'6 0.. 

r f> , 

L,-r ~~ t= r+; 
PHC. 4 

CJ<OpOCT!J KOHUOB 1 BHaqane MeHblllall CKOpOCTI'I CBeTa, CKat!KOM 
,ll,OCTHraeT e~ltiH!tiULI. 3Ha'l6HI'IH HMllJ1I:&Ca, yr:noBoro YOM6HTa ltl YSCCLI 
B aTOM C1Iytlae TSKOBLI: 

]~ -{a:r~n.wt- ~t/i-w'e!~ p.l'-r.:za1.C';btiJJe> oJoJO>J w w , Lw , 

M == ff == ~ o..-?..C-Jin.. rJJt. 
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.. <H.I()t>IM, '<'rOB CJ!VIl86 U){.·-=-/MCJn.,DJ ,{BU/\[JUTOM M8CC l1 MOMl:liTOM 
~ ( L 

ocTL IIP)JMafl n onopullollaJILHocTL J = -::.-/'1 • Ecn11 •. veL_ / , TO 
~ • e ,L,, J = ";' _ _ t- UJ~·. TaJmM o6paaou, .Vii.e np.11 Jmacc»lleCKOM !JSCCMOT-

., l.U 
peHH» upoHUJifiJOTCH xapa;(TCPilbJe cBoMcTJJa TpaeKTOplli1 PeAJKe. 

b 33!(JIJ0'16HI.i6 naparpa<[IU npUBC.IJ.Ctl npOlllr.iJIH CTpyHLJ C J3KpenJieH

liLIMII ,;Ql!UUMH .l(JIR HCiWTOphiX 1\lOI.!CUTO L BjiCM6ll.l1 b CJJy 4U8, lWP)(:l ee 

1!3 43JibH8fl lpopua - OKjJJlKIIOCT:b 

,_J 

t -_l:.,u 
- 3 

~
t=o "--~ ---\,/ 

I I 

I ~ 
I , 

I \ 
\ / ' 

t.=ff? ',_ f=ffR 

P»c.5 

' \ 
I 

/ 

/_.,--,'\~ 
\ I 

' / ,_.., 
1:: =:: 27(1( 

§ 3. nBHEeHHe CTPYHN B nOCTOHHHOU aJieKTpouarHHTHOU 

none. 

nei1CTB146 .l(nH CTPYHN B anenTPOMarHHTHOU none 

t. 6.ct) 
HMeeT BH}J; /6/ 

(!6) 
S =Jet-e fJc/(Zo+rh~ti/ 

r, l.u:J " 
3.1(6Cl> Lo - narpaHEHaH CB060.l(HO~ CTPYHN. a ;t;.,.i = o.c~ ;i:~ F"" (X) 

/'~ (/ / 
~(~} - TeHaop aneKTpouarHHTHoro nonH. Tanoe B3aHMO.IIe~cTBHe 

COOTBeTCTByeT TO~, llTO aapfl.l(N pacnonaraJOTCH Ha KOHUSX CTpyHN H 

HM610T pa3HNe 3HaKH / 4/ • 
BapLHpoBaHHe .l(eHCTBHfl (!6) npMBOAHT, np» ylleTe .IIOnOJIHHTeni>

HhiX yCJIOBHli (2) 1 K Tell )!(e CSYbiM ypaB!ICH»HM .l(BHlKeHHfl (3) 1 llTO .11 

B cnyllae CB060.l(HOli CTpyHN, HO C K3UeHeHHNMM rpaHKilHNMH yCJIOBHHUH: 

x~(d., -t)+j![,..x""~, tr=-~('n[.x. /6., -c).,.. 7~.x·1o; i~= J.z.(I7) 

12 

AHanOrHilHO TOyY 1 K8K 3TO C;zJ;6Ji8HO B naP.arpawe I, MOEHO noKa3aT~, 

.TO B KaJIH6pOBK6, BB6.1(6HHOli B pa6oT6 74/, 

, ~ I JC ·/'_ 0 J. ()n/c xi/'-'J/;). n /1 11Xrryn. r'!Jt:C = .J nx.,;+-(J 1 1}/' - , • .r~v, (IS) 

wysKUHH i{('c:)-= o unu ~(1)-= o , t:f..ccJ == e • s.~~ec» BeJIH-

IlHBN n/; J} e,. Te lite, llTO .11 B naparpawe I. 

3S;D;a'la COCTOHT B TOM, llT06Y C nOMO~~D (IB) npO.IIOJllKHT:b 

HallSJILHNe ,li;8HHN6. flOJiyllHT» npaBHJia npO.l(OJI:K6HHll _8-.(lj, ~WB 06111eM 

CJiyqae TPY.ItHO H3-3a CnOllUIOrO BH.l(a rpaHH'IHI:tiX yCJIOBHi:t, J,1 nOJTOIIY 

paCCUOTPHU ll8CTBYI CJiy'la~ nOCTOHHHOrO,O,ItBOpO.l(HOrO uarHllTHOrO noJIH. 

HanpaBHU none B.D. OJ! I> OCH X.. , T • 6 • f=; :1. =- fi~ :::: 1-f • 0CTaJIL-

HN6 KOMnOHeHTW TeHaopa !),, paBHN HyJIIl. BeKTOp n""" .11 

nocTOHHBYil .? BN6epeu B BB;zJ;e: n:/" = (I , 0, 0, 0) , J> = I. Tene pi> 

yCJIOBHH KSJIH6pOBKH H rpaHHilHNe yCJIOBBH BNrJIHAHT CJieAYJOlliHM o6paaou: 

t'(6, -c) - x (6,1) = o / tC~tJ- ±(~rJ-=- 1 (I7a) 

t'~, i)-=-0/ ::c..'~,t) ~ O.J yt6';,1)-==-lf~(6;, (); 7.~/-J=Hj~~(IBa) 
i.-=="7.... 

l~HTerpHpyH (I7a), noJiy'IHM t-= -t • rpaHH4HN6 yCJIOBHH }J;JIH t(~f), 
XJ.t, f) TaKH6 JKe, KSK H Mfl CB060.IIBOil CTPYHhl, ll03TOIIY rPYHKIU!H 

t/ :X:. 1 Jrl, Ji: "'- liOJilKHN y J{OBJICTBOpHU yCJIOBHHM 4eTHOCTH .11 

nepHO.l(HilHOCTH, C llOMOllll>ll npoue,~typN, onHC8HHOil B § 2, IIOaHO no

Jiy'IHTb npaBHJia npO.IIOJIJKeHHH ;zJ;JIH l).lyHKUHli y • .) ~~~ .J(l / Jt1 • BMecTo 

ycJIOBHH lleTHOCTH .l(Jifl y:; ~' ir,.1 ~ B3 (IRa) CJie.nyeT 

V.t-.A'- H'-1 ~1 _pf_j(_ ) :;:;, f-H'..J £H ~, 
(I" "!-It·~ I y.(.lj- I+N~ .l~:; .17~..t)= I+H~Jrf!JJ+- I+H' ;l.,;(A)_, 

(I9) 

~, H':. (":;I ) t H ,;;:- "" ).) 1-H'-'"' I tlf -,(J.) Z.I:::.A)= lf.._f ~::-.J,tl +- W Jl.-l(.A-).7 .;t.-~~ = bHI.. .~~~(A-;-1+/f"';'- . 

~BTerpHpOB8HH6 3THX COOTHOm6BHI npHBOAHT K CJI6~1l-8UY 38KOBy 

npo;D;OJI:K6HIIH Ha llaJILHYX ,lt8HBI:tiX sa HHT6pBan -t .LA_,£- 0 ; 
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..1. 

~ _ J- f-H~- J l:..!:L r "' . ~If ,) 'j/ .A,- 1.-HL yo!.)-+ ltH•)r:D~C~) + f+H' 'fo(O;/ 
0 

1 t 
y.o ... zeJ=-jJJ.J-r f .. ~.fy.(e)- yoroJ}- ~:z. JcL~:J(.~c~J_. 

.A 0 

~ _ r-H~- .z/i r ~ .l!f_ 
l.U-J- T;ff•Lj)_}-frH'- Jct5JC,(!.J+ f+H .. Z.(0) 1 

0 

1 e 
ZoO ... •I.t)-= io~,.t) .. f~,_[l.(e)-l.(O}j+ ?Z~fd~n/(.5/ 

~ 0 
C IIOio!Ollll>IO ( 19) M (?0) lo!OJKHO .l\OK838Tl>, 'ITO np0,11011J!6HHb16 
y;,.OB11eTBOpHIOT HemmeliHbllol .l\OII011HHTeJII>Hblll ycJIOBHHU:: 

fit=o) j'' ... j('_o_ 

(20) 

,118HHNe 

]TH COOTHOU16HHfl CIIp8B6,li,JlHBN H8 OTpeaKe 0 £ Jv L. e , 8 H3 ( I9) 
CJ16.l\Y6T, liTO OHM Bbiii011H8BJil H B8 0Tp83K8- e ..C ,A..~ 0 • llepHOJ.tB'Q
HOCTL BXO.ilfiU(HX B 3TH ypaBH6HHfl !{JyHKUMH II03B011fi6T YT:B6Pll.l\8Tb, 'ITO 
H848Jll>Hble ll811Hble YAOBJleTBOPRIOT ,li,OIIOJJH~tTeJJLHhiM yCJIOB!tRU H8 BCeil 
'IMCJIOBO£l OCH. 

ll0,!1CT8HOBK8 B ~;OpyY11Y (4) <JiyHKUM£l Ji;,C.A.) 14 Js..(.t} .l\86T 
pemeHMe 38,1(84M KOUI!t B CJIY'I86 IIOCTORHHOT'O M8rH~tTHOrO II011fl. 

P8CCio!OTp~tN CJIYII8A CTpyHbl B ¢opue 0Tp63K8, IIOKOHU(erocH B.l\0111> 

OCM ~ • K8K yEe rOBOpM110CL, KOHUbl OT~63K8 38Pf!Jt6HN pa~HO~tUeH-
HO. l ¥ 

+ + + 

.X 
PMc.6 

:if! -H 

CTpyHa .l\BMJK8TCfl B OTp~tU8T8JJLHOiol H8IIP8BJI6HitH B.l\0111> OCH 
(CM.jJ!tC.6), npM'I8M B MOM6HTJil t = 0,2t , 4e , • ••• OHa npH
HitMSeT H8'18Jll>HyK> KOHqmryp81Ufll, CM8CTMBUIHCL Ha paCCTOf!HH8 

14 

!J. :l = i_ H,_e_, • B lo!OioleHTN t = f!,, 3 e,_ , • • • • • CTpyHa BNTflrH-
~+H , 

ll86TCfl napaJIJJ6Jll>HO OCH V It HNeeT .l\11MHy ~- ~ f? 
~ It +.f 

38KJIIO'I8HH8 

Ha PH.l\e npMuepoB ~taylleHo K11accH'IecKoe .l\BHlleHHe CTPYHN ll 
xana6poBxax nx~ ~i . He11HHeAHiiiH xapaxTep aa.l\&'IH npHEO.l\HT K 
PH.JIY oco6eHHOcTeU B noBe,lleHHH cTpyHbl. HaH6oneA xap8KTepHb1MH Ha 
HHX flBJlflllTCfl H31IOYJil TpaeKTOpHA TO'IeK CTpyHH H ee np~H1Ie£i. A6-
C01IIlTH8fl :Be11H'IMH8 CK8'1K8 CKOpOCTH, KSK 6111110 IIOK838HO BO BTOpOY 
naparpa~e, p8BH8 CKOpOCTH CBeTa. 

~yraH oco6eHHOCTL .l\BHJKeHHH pe11HTMBHCTCKoA CTPYHbl - aTo 
38BHCHUOCTL ee lt1IHHbl OT BpeueHH. CTpyHa MOlleT, HanpHuep, CTfi

HYTLCfl B TO'IKY, 1113 OKP.YEHOCTH npeBp8THTl>Cfl B npRMyll JJHHHil. 
Cne,llyeT OTUeTHTL it TOT !{18KT, 'ITO KOHUbl CTpyHN .l\BHEYTCfl 

B)\0111> KPHBO£l, COBII8A81l1116 £i C H8 1181Il>HNU IIOJIOli8HM811 CTpy Hlil. 

T8KHU 06pa30II, IIOK838HO, 'ITO He HCer,lla Y.l!88TCfl 38if>HKC~tpOB8TI> 
K8JIH6pOBKY nocpeJ.tCTBOII COOTHOUieHHfl It X := .P-t • 3TO HeB03110liHO B 
c11yt~ae npO.l\OHLHNX .l\BHaeHHA c H81181ILHHMH .l\8HHHMH, y,n.oBJleTBOPRilU(~IIH 

ycnoBHil {9) npH Hao1'ponHou BeKTope /l_,.. • Ha &To ze o6cTOHTenLcT-
:so 6bi1Io o6p8meuo BHHM8HHe B p86oTax /I, 2/ , r.l(e npo.l\01ILHiile .l\BH

EeBHR CTpyHbl H3Y'I81IHCL C ,l!pyroA TO'IKH~eHHfl. ABTOpbl 8THX pa60T 
npe.l(n01I8rallT, 'ITO TPV.l\HOCTH 06N'IHOA CXellbl KB8HTOB8HHfl CTPYHH B 
KaJIB6pOBK6 t-x-=:: Jl'(' /?/ CBH38Bbl C Tell, 'ITO He J'IHTNBaeTCII 
npOAOnhHoe ~BHEeHHe cTpyHu. 

npHJIOE6HHe·A 

I. nepeA.lleM B ( 4) K Hosw napaueTpall ~ ~ / nocpe)tCTBOII 

npeo6p83_.?B~8HHfl (8~ BBO,llfl 0603H8'18HHfl jJW=jX!J; jl~J = /(,ZJ, 
lfrtJ= rY{j), fJ'~)= tr{.Zl_ nep~IIHIDell ( 4) B BH,ll8 

_ ' ""''-' tii•;;.J n• X c.z -)~ _!_I if w +-if~) +fJ5 .P ~Y' v l.r"" ( IA) 
/" ·I l{.rl' rr a rn;Y=uJ'-ji''fY' -r jJ''hO)-Cjiffl..nJJ 

+-j;L }'0;. - fli~ft.' } 
a: rl ~ ~ }JVpur-Jf"#· '+ )'"tl rr; - JP'lJJtt P'J . 
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EcnH paccuoTpeT» 48CTHH~ cnyqa" 3aA84H KomH, Bor~a Ha4an»

Hall KPHB8ll H8XO.l{HTCII B UXOCKOCTH fl"''' X""'= 0 , T, e, llJ:'.r = 0 ~ 
TO wopuyna (!A) npHBOAHTCil K BHAY (4) 

; 
+ f jJt~c{6', X/'(,7_, J) -= 

A A 
prj) + fl (J) 

:z 
cl A 

UpH48U napaMeTp 6 Ha H84Bn»HO~ KPHBO~ _prf) BN6HpaeTCll 
A A A ,_/ 

Ha ycnoBHll n:rt(6)-=. p . itlyH«~H J3 r6) 111 :n;..(o) onpe~eneHN 
COOTHOW8HI411MH :t;;J.Z-=_fi=6)-=.fo(6)} :i:: ... .J2 o j=6) := Jc (6)_ 

2. PaccuoTpHu aeopToroaan»HN~ 6aaHc tth el'f bN r~e . /'_/ /"J // 
B6KTOp n~ H30TpOneH, e~/- npOCTp8HCTB8HHO-n0~06Hlil6 
6AHHH4HH6 BeKTOpH, opTOrOH8nhHH8 uea~ C060~ H K ~ ?5 J a 

6;w - e~HHHqHNA speMeHHU0~06HHn BeKTOp, Cornacad 5~ COOTHO

W8HHe nonHOTH ){Jill ~aaaoro 6aauca ecT»: 

6 5 _ [tt .. -(&nJ&J[tz"-(6n)oJ _ fer;;ec;;_ 9 /' ~ t61t}"' L-- ,.. " -(I?'" . 
i=:l 

OTCm.l{a cpaay cne~ymT paano~eHHll (IO). 

EcnH n: BpeueHmiO.It06eH, TO MOlKHO nucTpOHT» OpToroHan»

HH~ 6a3HC tt"'; e;! /5/ , r~e (eli1e!)/)_:.-b ;.~ (n el~= 0. B 3TOU 

cnyqae cooTHoweHHe nonHOTH ~·- 't_e~ eo/== f .1' 11 npHBOAHT K 

paano•eHHllM (lOa). i=f 

IlpHnoJKeHHe E 

ITon»aVllC» CBO~CTBaMH (I3) WYHK~H tfJ) , AOKaxeu nepHO.ItHq

aocu H 46THOCTL npo.l{on:aeHHNX c ee nouom»m ¢lYHK~A fi.C.A.) H ft.,..(.A.). 

fl.(J.. + z e-) ;,..q;._ + ze + 2. e f/(A ~ 1e)p := .11/A- + ze VV.~ -= ffJ.A), 

p,.c-;..;-= Jt,~-.A- +zertJ.}p= ;-"(/.A+ i tt(A.Jj) = _lCAJ. 

itlopuyna (!4) Y.lt0Bn8TBOplleT H8XHHeAHHM ~OllOJIHHT8JihHHM ycno-

BHllM, 6CJIH ftAJ-Jit..t)--i)H .f'?IJ + Jt~)::: 0 , 9TH paBeHCTB8 

cnpaBe.l{JIHBH Ha I'IHTepBane OL .A...£- e. • EcnH Ee apryueaT aaxo~HT-

CR BHe npouezyTK8 ( 0 , ~ ) , TO 
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_a.J..J =fl.(/ .A .. if f'U)I); ff,r(.A. i = .J( .. AI.A .. U f/(J.J/J, 

H, CJI6)J;OB8T6JihHO, }10flOJIHH'1'8JihHH8 ycnOBHll BHOOJ!i!HIOTCII H 1l :!TOM 

cnnae. 

Henocpe.JCTlleHHOi1 no.r.cTaHOBKO~ (I4) B ypaBIIeHHe JlanaM6epa, 

H8XHH6~HH6 ,l\0!10XHI'IT6JihHbl6 y CJlOB!tlll 1'1 rpaHH 4Hbl6 y CJIOlWIR, y6elK.1l86loiCR, 

4TO !J6lli6HH8 .YJJ:OrneTBOPfJeT HC6M 3TI'IIol ypallH8HHHLI, 

llpHJIOlKOHHe B 

Jl.nR no.n.po6Horo Hccne.n;oBaHHR pemeHJ/lll npe.l{naraeTcH CJIO!lYtomvril 

loleTO)(. BBH~ H8JIJII~!t!R ll peweHHH paapbiBHO~ CTYII6H'I8T0~1 iJ!YIIlCUllltl 'f(.A.) 

llJIOCHOCTh 6
1 
'f y )J;06HO pa36HTb Ha o6naCT!tl, r){O ,(;yHK~ltl 'frtf..,. i) 

upHHHIJaJOT nocTORHHOe ana4eHHe. Paa6MeHJile aa o6nucTH npe.n;cTaHneHo 

Ha pHC. 7, •6 

-
vo 

d 

0 I '( ~ e·c -B u 
t: t. 

-----q: 

PHc.7 

l•;CJII'I Ioibl XOTHM l1~l,Y'lUTb llpOt.LHJIH CTPYHH, TO MOaHO 38iJ!HtiCHpOBU'rh 

HeKoTopuH MOMeHT i 113 npoMel:WTKa ( 0, f. I 'L ) HJIH mo6oro !\P:·t roro, 

KP8THOrO e;;z, , lip11 :lTOM 06JI8CTb 0 L 6./- e MOJ!ti!O paR6H'rb HU 

3 48CTitl: 

a)oJ6t-1, 
6) r L6£- e-r'. 
B) t-ot: .::.6£. e.. 
llpltl T8KO)( pa36H6H!t!H l'lloi66M: 

a) 0 L.6+f.t.- e 
1 

-eL6'-1..t.- OJ 
cs) o L-6 r. -c .t- e, 
B) e L6d.t.- U, oL(/- t£-. e. 
OIJeBH.l{HO, 4TO B ~~THX o6nacTllx if>YHKUHll noc·roAHHa , H peweui'Je 

npHo6peTaeT donee npocToi4 BH,n. 
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C nouo~»~ pMc.7 o6naCTM (a), (6), (B) uo~Ho Haxo~MT» 

CJI6~VIO!Illlll o6paaOM: npOBO~MII npHYyll 'tc = Con.,)t • TipoeKUMM TO'IeK 

nepecetJeHMfl :JTOK npHMO~ c ~MaroHMHMM J<Ba~paTa OABC Ha oc:& ~ 
,neRRT HHT6pBM 0 .t-6 .?- e,_ HA 3 BbiTIHCSHHbiX BbiW6 06RaCTIIIo 

ECRH UN XOTIIIM MSY'IST» TpaeKTOpHH H CKOpOCTIII TO'I6K CTpyHbl 1 

TO npOBO,llfl npHYyiO ( -= con.s..l > npM .YCROB>'IH 1 lJTO ef TipHHS~Re-
lKI-IT J{8KOMy-JIH60 H3 npOM6lKYTKOB ( 0, e1,z) ( ~ 1 e ) H T.,n. 

1 

paa6Hi;aeM '[ Ha COOTB6TCTBY~~He 06RSCTM. 

~ 

n HTepaTypa: 

l. A.Patrascioin, Nuc1.Phys., 881 1 525 (1974). 

?. N.Bardeen et al. Phys.'fer., DlJ, 2J64 (1976). 

J. li.lil.l>apOawoB, ll.A.1JepHru<OB. Cll1lil, P2-7G52 1 );yOHa, IY74. 
I~. L •. ! .liaj)OaJ!JOB' A • .r .i~OWKapOB' B.B .llecTepeHKO. ultiM, E2-YY75, 

),y0Ha 1 l'J71i. 
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PyXOTIHCh TIOCTynrwa B 113~UT61lhCKl1ri OT~eJJ 
14 oKtnCpR l'J76 ro.na. 
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250 CTp. 2 p. 64 K. 

564 CTp. 6 p. 14 K. 

372 CTp. 3 p. 67 J(. 

670 CTp. 6 p. 95 J(. 

111 CTp. 1 p. 10 K. 

398 CTp. 3 p. 96 K. 

173 CTp. 2 p. 20 K. 

280 CTp. 2 p. 75 J(, 

507 CTp. 5 p. 66 K. 

372 CTp. 3 p. 65 K. 

623 CTp. 7 p. 15 K • 

564 CTp. 5 p. 57 K. 

478 CTp. 4 p. 78 K. 


