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9 - 7903 
Hpl(erynoa A.lli., Yp838l(Oa 3.11., llia8'1l(8 A.B.,· 
lliB8'1Ka O.A. 

P8ccesmne aonHDBO!IHhlX aona H8 KOllhueo6paaHoM nn83MeHHOM 
cryCTl(e 

B p860Te nOCT8l'llleHa 38!18'18 0 p8CCegHIIII BOllHOl'lO!IHhlX BOllH H8 l(OllbUe 

o6p83HOM nn8aMeHHOM crycTKe 11 HaMe'leH nyTh ee peweHug B ¢ypbe-npeacT8a 
lleHIIlio 

Coo6meHMe 061.e,ltHHeHHOrO MHCTM_TyTa l,nepHbiX MCCJie.QOBBHMit 

,lzy6Ha, 1974 

· 01974 06uCluHeHHwQ uHc•u•JIII JIClepHwx ucc..teCloeaxua Jb6Ha · 

' ... 

• ,. 

- .B BE :zt E H ~tE 

B CBSSH C paspaOorxol.X~~XeXrHBHHX xero~oB'ycxopeHHS/I,2/ 
BOSXJUtatT npOOJielta HSylfeH.U Baaoo~eAcrBHS ltOII!HOro CBll-HSJ11118HHS ' . . 

c ycxopaeltYwH oO~exraKH. 

B BH6ope onTHM&n»HOrO peZHMa ycxopeHHH onpe~enam~ee aaaqeuHe 

oee!l! pemeue sa~nx·o ca.uocor:nacoBaHHOM none :Bo:nm H crycTKa. 

llOCTAHOBKA ~qu 

SneKTpo.uarHHTHOe none xpyrnoro BOnHOBO~a, npe~CT8ll:ll8HHOe ll 

BH;D;e TE·mnm TM -Bo:na,aa6eraeT as l!aKyyxa.aa.cryc!l!oK Be~ecTB8 c 

sa}t&HHHIIH3E)HaoTponHliiiH xapaxTepH_CTHK&MH 0,- E 
1 
f- ( ()- npoB~}tH

.uocu, e, f-.- aneKTpHll8CK8H llll&rHHTH8H npOHH~ae.UOCT» l!e~eCTBI, 

coorBercrBeHHo).Tpe6yetca paccllHT&T» ca.uocornacoBaaaoe none H 

aHepreTHncue napalleTpH crycTK~ (mtna ycxopeHHH, noTepll aaeprHH 

Baemuero nona aa ycxopeaxe).· 

Ucxo;u;HHIIH ypal!HeHHfUIH ;u;na aneKTpoMarHHTHoro.llona ll :Bonao:Bo~e 
CO cryC!I!XOit,Bfl~8CTB8 B08bll81t 

a) YPI!J8HJIH llaKCBenna: . - -1 (:) ;::f 
c:ltv E = 4rrp. , -zot. c = - c o't' ~ 

- . .1. -r::-. ·t o'E ~tr- ·,. ~ = o 
.. n1,.. ,..,.;•: -·•- .J.•hJ · 171-\\1 n,.. _, ., · 
LN' .. c. '1lt c , . 

([) 

!E)Hcnon»ayeTCH 11 ll~llHCneHHHX ~HnHH]tpHlleCKIH CHC!I!8M8 { tj '9, ~} 
KOOp;ltHH8!. 
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-r.zte .?. j r -miOTIIOCTH aap!I.zta H TOK~HCT!lll!IHKOB nOJIHJ E.-
HBllpHJKe!IHOCT!> 3Jl61CTpl1ll6CROrO llOJIH,. \-\ - B6RTOp MarHHTHOit 11H.ztYR!lHH. 

YpaBHeHHH (I) cnpaBe.ztnHBN .ztJIH aJieRTpoMarH~tTHOro noJIH _B BaKyyue. 

6) ypaBH6HI'Ill 1 CBfl3NB8lOIIlH6 B Cpe.zte XapaKTepHCTHRH llOJIH C HBB6-
. ?.>P t-

.zteHHNMH HCTOllHHKBMH: . Jn = ?Jt -+ C '"Co M, 

(2) l iZ = i:t- ~ rr M, £ E = E + 4ii P , 
r__-
P, M - Bel\TOpbl aJieKTpl!llecRolt 11 uarHHTHolt noJiapHaanHH cpe.zt~>~, 
~ Jn - llHOTHOCT:L HHAY!lHPOBBHHOrO TOK8 B cpe.ll;e.· 

• PeweHHe ypaBHeHHll MaKc~eJIJia (I) B BRAe aanaa;ztHBa~~x noTeH

~MaJIOB BHYTPH Kpyrnoro BOHHO:BO;zta noaBonaeT CBH38T:& aJieHTpouarHHT~ 

HOe ll0JI6 C B036yJK;ztB!O~HMH ero HCTO~HHK8MH (TOK8YH H 38pH,li;BMH). 

B o6~eM cnyqae BHpaJKeHHe· aTOll CBH3H (B~ypLe-npe,li;CTBllJI6HidH) 

HM66T BH,ll; 
..... P(w) __. · 
c (.'~"",w\ = Q (v) J (r,w) , (3) 

r,11;e 

..... E1 ) } 1. 0:0 ~tu . . i.{wt-we-P~) {E('J\f,~)} 
J ,r;w = -i (( f c:ltJ~JL\' e. ~ l Ttr,w) (2ti) _.U, ~ . ·. J (r, '!', 'i.) 
?(w), Q ('J")- 8HBJIHTl1~eCKH6 <J/yHR!lHH. OT 'W. H \r 1 onpe,ll;eJiaeMble 

rpaHH~BMH BOHHOBO;ltBi ~(w) HM68T pa3JIRllHbiH BH.zt ,li;Jia OT,li;6H!>HbiX 

ROIHIOH6HT _aJieRTpOMarHHTHOrO llOJia, Bem{tiHH8 Q (.\TJ O;ltH8 H Ta lite 

,li;JIH BCeX COCTaBJifllO!lli4X llOJIHo B llBCTHOCTiil 1 Q(IT)= t Jp(v-a.), J~l\T~}
!l14JIHH;ztpHll6CKaa <JiyHHnua Eeccena I-ro po;zta nopa.ztKa p H ee npoHa

BOAHaa JtJISI TE-H TM-BoJIH1 coorBercrBeHHO. 

4 

.,. 

• 

. ' 

!. .. !t .2.. ' 
\T = k - w. - x:Ba.ztpa~ nonepetiHoro BOJIHo:soro ucna, k=~ 

J 

W - lJBCTOT&, C - CKOpOCT:L CB6T8t Q.. - PB~Ur!YC 
. -- - . . -

BOJIHOBO~&, J - llJIOTHOCT:LTOKOB-HCTOllHHK8. 

llepexoltfi K Koopi~I4HSTHOMY ripe.ztcTal'lJielllrfn ·· B ci>~i>JiyJie (3) nocne . ~- . .. . .. 
HHTerpl4pOB8HI4H, llOJiytiHM:· 

ei E· t··~)_-_._t";r. .. P(rti~) J·.{rl (:Jmv-?o} • . 
dr Lt . hit. Q'(ViY .· 1;- . (4) 

Wl..- '> 0 - BOJIHH cnpa:Ba OT 14CTOl!HHHa pacnpocTpBHHIOTCH Hanpa:Bo, 

. 'ffi.- '- 0 - llOJIHN CJII!IB& p~cnpOCTpBH~lOTCH H8JII!I~O~ . .. 

BHyo:rp• itcToliH~e aapo~aiOTCH o6a c6p~a ( L± )-:BonH. TaR KaK 

none ll BOJIHOllO;zte 6CT:L cynepn03HIUUi 6eryoua: llOJIH 14 3KCllOH6HlllrfBJI:LHO 

aao:r~anui•i-~on~l, if~ee11: . . · · . .· . . 

l~_~(r.ll',l_r} = E{ E:e,p,t:t-lr.i)ei.p:) .. · -
'\.Hc(r • .P,t} pt:. 11 ·. fr,.,_\o.'P . (5) . , nc,p~t.~ \.:~~J c.. , .. . 

{E:.-~ P.t~ :1. 1"'1 ·.l.· .. :x_et.W',t± ~- ·t' +_ r .... lZ=_\}· 
·. .. J ' . = ,J \J:. \J .. · . . ·-
. H~.p,i-!: P pt .· . ~~~ (£) • 

Yli14TNll~ll cl>OPIIYJIN (5}, ypa:BHelllrfe (4) MODO npeo6pa30B8T:L, pBCKPNll8ll 

cwcn WYHKIUdl .:·· P( w) 14 Q l\T) ll HpyrJio~ llO~HOBO;zte npld npoa3B9JI:&BNx· 

~+:7_~:~;· i~, .. ~ .. a~\'1-ar{.'. J~.~w •. · i.~~-~:_ .t'dl .. l~j;~_v;.t<)lrtr.i)~ ~ 'W. ·C r;. "it{, . \1 · . ·· p · d. ~ ] (6) . . _· r~t La.o.~ \~rf"a:~ . . . . . . ... 
. . . ·~'. .. 0 ·'" .. .. . . . . .. '" .. 

r;zte 

;l{Jlll a11nnn~ _:B011H aneKTpll~ecxoro THna., . • .. . 

1 
. 

. ·. . . . a . ., .·· .·. 
..;...LW,it~ .· . · l , · ·· · i.Pt · r.r . d..~ .. F,i.~ := !trl e ~ ··. l . { \'"d\"{'Jptlrp,t) ~\tlti"l)+ ~ jf"l'J"\',r) J t' ~ I ) . 

~'l: 't<r<iC(o!-£..~)3 {vp.a.) J . u;. p 0 ... -. . . . 

- ~·· aKD~BTf~ BO•B KarHXTHOrO rxna. 

5 

4 



/ 

:;. 

• 

B CBOJO O'lepe.zt:r,, TOK.Ii, BXO.l{Hil!lle B npaBNe 'laCTH paBeHCTB (S), 
(6) Bos6yJ!cia~TCHB~YTPI1 cpe;ztN noJI~IlH BO~H~ I1x'Mo~HO Bbl~a3HT:& b 
nouolll:&JO ypaBHeHHn (2) 'lepes nonHpHSYJOil!lle nona B cpe.zte: 

l=~E+i.K~(~-£)E ~ C::,o:C:(~-.!)JZ • (7) (} - -4•· .'Hr r 
IJpe.ztCTaBHHH TOKH cryCTK8 B BH.l{e CYilllbl TOKOB,.B036YJK;lteHHbiX 

• ••• '. • : .... 4 

OT.zten:&HblllH BOHHOBO,liHbiMll BOHHaMH, Bblpa3HM llX 'lepes aMHH14TY.l{bl l!OHHO'-
~ . . .. ;..· . - . '• '-

l!O.l{HbiX BOHH. 

IIo.ztcTaBnHH nony'leHHble l!blpaJEeimH B (6), rionytiHM YP.aBHel!HH .ztnH 

aMnmtTy.zt. 

IIpo.zt~paB pa.zt npecidpa3oBaHHl1, ypaBHenHe .iliiH a_MriJIH~Y~: san11me11 l! 
' .. ,._. 

cneuHan:&HOM BH.zte : 

'Hr, ==-..L \~'A~'3 k-'A~, t!:k),..L"""(A~"' __ - '_'N"' c:A9~)} · 
_,,. at<. .Ll~ '"" TP" ., clr - ·,L..,. "' ~!'"' "' -"Z= 
en. "" ~· . 111 • _ 11., ' .·• ·:· • o-. · ~ (8) 

~~· ~-~ ~~~.{~(A7: ~-~-·1ft: ~\~tL: (A~:~~ ~~: ~t9_. >. ··.· 
; · r• ~"- . . 01. rJ ~"- · · 1 

r.zte xoariJtlJHUHeHTbl . 
5 Ai.~ ~ 1\,n. , on>~c.ilBa"JCill!lle llJIHHHHe. hi-~ .BonHhl. 

Ha t. - y10 BOHHY, npe~cTaMeHhl cne;~~;ynlitHM o6paso11: -· 

{ ~?':l ~ J_ ._( ~~.t)~ + ( ~.·. ~~y~. +(~~ -1?~_ }~ _e 1'\~ era> 
A~: J. l \m'~"t + \m'm")2.,+\m\m )?> _ _,. "'' 

f . ::.~ 

.. 

6 

.... 
"• 

. )' l"' ")' l \. ~)' J' 'A'".3 . (=J~=7" 4 -?_=3 + ? ? > . · .. ·. 

Li2:}~ {~,~-)~ + lm•mt-+ l~~n''\', . e,,, (IO) 

J 

· 1 A:: _ J ('h<~") ._ + l-fmt ( • .. 
.. ··\A:~ 1- \(~ '>') ._· + Crn'1'), J e."; 

(II) . 

{

: ~~_M"'\'9. ·+ l:j~W\_~~J_ 
1

~ \ .. : . • 

. - ' . I "' ... \I- e"'~ 
~\, ':J Y\) ~ + \ W\ l ) 3 : ~. 

-i.(W ·.;,...,..:Wpl'\)r . 
e, - e-· " -n-i.:: . , - ·• 

'A::l'rl\ -- . 
~ ~r.. l 
\'A ~3 ~ .= 

"'" 

Pasnoxeilwe l!Cex:itoa•,MmulieH~lol! A,l'\ Ha TPK copTa cnaraeMbiX y.zto6Ho · . / ' -

npK paCCMOTpeHKK OOJIH B cryCTKaX C pa3HK'lHbiMI4 BH.l{8MH CHMMeTpHH. 

OT.zten:&Hble cnaraeMble B Koa\tlriJHUHeHTax A,n. HMem BH.zt: . 

(3i~ .. )" ~lv-~w~w._) "J;3(cs'')-~" }:t· h!\-t-~\~w;. ~~ 1:~(,-~}), · 

rh'\~m"\'.-::: \<2: r:JM'1 (<s"\ :.:_~ ~ -:1"'~_ l~..:i \ ,: 
\( ·J~ " . ) . ". "'"2: " .. - rJ, (12) 

r-)..~-~~\1 ""\~~ (. i \ "·· ,7? ( ; ~ \ 
\.J -; }"::::. w..,., ~'\ \~-~J+W.:, u" \~-fl 1 

~im"t ==- w .. fJ~; l ~- ~), 

7 
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{~~~"')i = ~~~t\ r:l~{~") ~i.w; "Jtt~-£)-1,v-!- Jl~(~~ir)+'11i ~ J~3(~-!) 
. - - - "':z- :2_ r , 

· lh'\im")-Jl.~ k2.1J~"'(6")-t;,w~!. ~~:u--ri \_~t\ 4- ;f(Fq(I3a> 
. )' ·J a.& 1 J . 

\?'" 'J~ ~>= '«;, '3~(~-})' - . . . 
r'M~m"')' = w: 'J"""' t{- .i.). 
~. ~ . "" 2..\. r J 

~~mn)i.- B~~~~J~:(~")+~(~~w~w,.)(w._,.w"):Jr0-})- w~" cf:'J'r(t:})1, 

~,7"'}~= F>~Gw~ 'J;~(<S"")- k t~ :r:tt- }H) <B6> 

f_:9"Yn" l = .. p '«i.W.., ""\~'M { ~ l )· 
\:. !. t\ K"" .J .2.\"-r . . 
~---Y \ ~ = p"k !]""; {.F i-) . _ . . . r, .. 

(3~3'\ = r""~"w" J!')C~'j-.1-w; J~;c1~e.)-tv-.. i~~(1- f)+w~~ :J~3c~~}», 

~~\'l\n)i= ~i~~':l:"'{~")-ti\f;lj;~{1- }) -w~ i:: j~(1~p)], (I48
} _ 

1 ?;.~")' ~ w .. fj~~J1-.L\ . . ,, 
\ :. Pt-. "' 31 r·} .\ . -_ . -
r~ ",.."'' · 1"'"'t. ~ \ ~HI i3 = r.;,'rft\_ -:J~ \.;\.-: r'J 
";,mVI) = ~w· ~l'"'' tS') +i..ll-l\(.2.- Yf1-W~)\wi.-w ... )':}rt4.Lr~-~c& ~J7ho(~-!..) 
\? 3 "" 3 '- . "' . ' J I< a.'r - ~ r) .. '. \ . . ' .·. 

, lm-t:t\= Kw,. r:llft;c~~~).- k *~ ~J"'3~(1~ }) ) <I46> 
/ 1::im"'V. == Yt.&.'N ... 'J"tv\f ~- .i )-

\2 . 3 \< =- \ r , 
(~,:::j\\)' ; k ]"'~ ( ~- J. \ 
~ :!. ::. rJ .I 

I 

'1 
'! 

;~ 
1 

Io~~ . ,s'' .=r_o,+ 1(1~~:~r'>8 ~i_. ~ HHTerpa·BH no nonepellHOIIy Cl!lle-: 

HHJI liOXHOliO;ltQ; HIIIIDIIUII! .liHA .· 

i ~:~~- ~-Ni; ;··. "-G~lP'-pJ~ t-.i/"Vu-,i-)Jp(IT.rl~&.~'l 
11 m~hl·rr-v-.. ";i.· ):· . J · -

1 "'1 • T '"in. .. o o . . . 
, > • .. •• 

i ~·~ ... . 2: }·· ~~~ .• :~i~ p)~ a •. ·• . . I'.' . ·(IS)_,lr· . · 'J; _""' 1TIJ1 Ni?J - = J~ ~ .~ ._, {r~r4i(r._lf) ~JrJ .. ;(~r._t))~.{~r,r1_ •. _ 

J~\1\ .. :ni · At.'L 0 J .~ <!:I!-J ... t~t)J,.<.IT,.ta 
1. ""''i"" , · 0 . ctr_. ·(!.6}, 

..... 
. ' · · 2r . -~ · ci 7 

. • • • • .• 

hi"" no,u-~ N,i}'-.}J~ ~(p-p)~ 1••·~-t;i~)~frJr·lUir)Jp(~r.r)], 1 Ji~~·tr~r. \r~ Ni,.. J . o . .. , o .. · . {I?) 

\l 
tiJ 

;'\ -

{. 
rj~\~~ 1r ~{.\!",... Ni:_ r···. = (P~;r.~ t~•\f td,_··_· cp(~.~) ~pllfir) 1p~\t,r~-- · ... 

~-""- · t- . J J r . · . {I8} -~!. '1\"lr~\T"~ Ni.,. · · o . <;) . • 

:... 4 •; <. • .. • ' ; • ~;·/' e 

. ! .. J_~~~~ 11\r~ ["~ 1. - ~-P;G ~~)~·{·a.~-~~3~\~~'")~J~~~ .. \)~t.:·'f~t· 
.\_~~~ .. ·. 1\r,i _-( j~e. · .Ccir_J'.~~rir)Jrt~~<f(r.'f)j. 

..J'3 'trV".,. '"""' u . . · -~ . t . (I9) 
., . ·,.. . 

. . ( ;~ 

·"'0: :.,. ·~r 

... , 
• 
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B !flopwynax (IS-19) cf(r,lf) MOllteT np~H~MaT:& 
:· -1 ...;.~. ·: Upa c?.(r,tfh= 4>"('f') ·· '::1.2. '= 0 

. II J 
3HB'IeHHe ~, !L- ~ 

' .) 

, a np~ cp(r.'f'J= 

:::cpit-J :J~:;: 0 ° I 

Koa~~u~eHTH ypaBHeH~H J\i~ A~·H~BXOAH~e ·B H~x ~HTerpanH YAOB-· 
'. ~ . • J ' - . • ~' : 

neTBOpHDT COOTHOmeH~HM ~38~MHOCT~, ROTOpNe, Hartp~uep, AliH ~HTerpa-. -. . . 

liOB ~Me~T BRA: ~ 

'. "'· 'l. vt r:l~ .. ~ ... = t N 2. ~ J~.'li) 
• _I '~t 3 v-,. 1\ \: n~ ";; 1 . , 

·.\· N-'l.·v-.. _·Myol~l\1.-=(N'l. 1/.;.t::Jili·W.•)*-·· ,. \·., 
. ~.... II: '.J 1 \ ~I" v;. " ) 

rv.. Y'J~'l ... :.JN~ ... ')~.,.)*=- IJ',t-lr.,.t. N'!- M~., .. _ (pi+P) \J:l. N?- '];).:;}.,. 
,'1.3 • l. ~ n~ 1. \4_\1,.. .. :~ .J-1 . \)"" ~3 3 1 

'i. 
f'II..M 

'i~"' ( .. 2. t . • J "_ N'Z. ':jl>l.llli.)"'= 'J",. -\1;. lll.t N"'•"':_ (p' p):S. N-2. Nh\;.1'>\, 
i ""' , g_ V;. l!-i, • I • .._.., .J ~- + \Ji: ~"' J 3. ~ 

/'/i. ~ ~im~ = /,.., 2. H ~~? .. )'*' .·., r 

H !i.. \!v•,.. J 2:.. 
I 

.t 'J3'~" = - (N";.Q~-~.)~ 
Nt, 3 ,_, • 3 ., _ 

·AJ.'L M~.w. .. - - "(Ni 0J"'"'tN,. '\_* 
I .. .,'M ·..; 3 - \. 1\WI . ~ J 

- .\ ~ ·t ,_ 

N 
_'! M ~ .. flql\- ( N i fj'M<_';'rl.)* 
"'" . J 3. - \ '1\'M -; • 

... 

B oc5m;eM CJIY'lae ~o-a!}J!l>KtiHeHTH .ypaBHeH.Idi.(8,9) OTliH'IHH, OT HynH: 
. . . . . 

n~c5aH :BonHa · MOllteT Baa~MoAe£icTBOBaT~ co Bceuif oc·Ta~:&HNIIH. B HeKoTo-
- ~ . ·.: ,. 

pNX 'ISCTHHX CliY'ISHX 81401lHTYAN BOJIH IIOryT p83Ae1lHT:&CH H8 ~30liHpOBBH-

HNe rpynnH, TBKHe, 'ITO K03il>!fJHUHeHTN ypaBHeHHH (8,9), CBH3NB8~ID;He 

BOliHH, OTHOCHID;HCCH K paaHNM rpynnaM, oc5paTHTCR B Hyn:&. 

10 

--
Ecm! Ha cryCTOK na.Aae~ . BOliH_a, BX?.ztHII{SH B OAHY HS TSKHX !'PYrin; TO 

cryCTOKc5yAe~ li!3)ryqaTL TOJl:&~O BOliHN, BXO]{lj:m;He ~ ~y :ace rp~nny, '!TO 

,ltOlilltHO HSc5liiOAaT:&CH npH pa:maqHNX BHASX CMMUeTpHH. Hanp~uep, np~ . , 
. . . - - .. - . ,·· ... . ·;,:· ' . ' ~. ,_ .. -'· . ' 

pacceHHHH BOliH Ha CHMMeTpHqHOM cryCTKe' ( 6 1 E af'\ ~e,. 38,BH.?H~ OT, _,· 

83HMYT8 ';9- ) BCe 'j'!=-.0, BO;llHbl C pa3nH'IH!n4H f' He B3a~MOAeHCT~ . 
BYDT. ~pyr c Apyrou~ YpaBHeHHH: '(a, 9 ). B aT, oM cny,t~ae cima~Ba~;:~ Apyr c 

•. ·. I . 

.ztpyrou Ton:&Ko BonHl>l c ·o.zt»_HaKoBNMH •· p : IlpH pacc~HHH~ c~MM~.TPH~..: , 

HNX BonH p · = b; Ha Taito:u crycTite :So~HN :uarHH~~oro. T~na ~e Baa!'JM9-

AeiicTBYDT c Bo:nHaMH aneKTPH'IeC_Koro' THna. Ilp!i! p F 0. B ~HMMeTpH'I-.. ;: .:. ~ . . . . 

HOM cryCTKe BOliHH aneKTpH'IeCKOrO H ~arH~~HOro THOO,B uoryT B38HM_O~--

.zteiiCTBOBST:&.Apyr C ,ztpyrou. 
• J • • ,; ' 

IloBe]teJ{He STHX BOJIH on.HcuBaeTCH ypaBHeHHHMH, cne,ny!OI!liiMH a a 

(8,9) ~ EcirH p~"cceiiHH~ ripoacxOAVJT' Ha : 'lli!CTO'TIJI~-~MeHHOi.t ~~YCT~~ rr: ~I)J. 
:. ~ ~- .. \ . . . ; '.:.. . . . . . ... .. . . ··~ .. 

BCe HHTerpSliCI "Jf Odp,aT~T~JI :a' ~~JIIo- H :B llP~!lNX, ~aCTHX '~~SBH~~HH c5y-: 
.ztYT BCTpe'ISTDCH T.Oli:&RO c:lf~l\. o ' . . .. . ·· " . ' 

. ,_,_ .. _. . ct:: ... · .... c , .... 

B. CJiY'lae O~HOPOAHOrO crycTKa ypaBHeHHl! pacceHH~H CBH3NB8DT . 

.ztpyr 'c: ~~yrou BonHN · o~Iioro- co pTa c ~~~~a~o~~u~ \li • .. - ' 
,• . ,. . . . .. . -- . . . . ~- '-

Ecii~ ·Ha O,ltHOPOAHH1t. i10 ceqe~Hii cryc~~~ naAaeT omta BOJI~a, TO 
.. ....:.' '': ;-'.. ...-_~·· .. ;.~-- .... ·;··:·.-.,-·-~---> ;. ·.· i :~,~«>~~·:· ·-·. " 

OTliH'IHb!MH~O~ Hy;nH_c5YAYT_ABe SMOliHTY.zt~ ~.SMOliHTY.~~ ll8A8l!llllBH.H_8.Mll~H-

TYAB oTpaseaaon Bonli OAHO~o T.~~~. c Q;ztHHMH ~ ;~!.{~-:ace BOJIHOBNMH q~c-' 
_, .... 

nauH. · 

IlpH HaJI~'IH~ paAHan:&iiOit npOCTpali:"cT:aeliiilHt.:'H.eO;ztHOpO~HOCTH B 

c~;cT~e uoryi ~oa6;;a~:~a :aon~~--~-.ztPY~H~~ ;:···;;;riix T~noB, Ho._c. 

j::';_ , B TOM 'IHCne H pesoHaHdH;e. ;.llPH' HBJI~'IIi!~· ;a~IIICH!.IOCTH T6JIH llt6 
l 

C:BOHCTB cryCTKB no 'yrny lf · B cpe.zte c5YAYT B036YJKA8TDCH BOliHH C 

II 



,. 

APYI'IDUI \'.;. APYI'IIX THnoB. c ;ztpyrHIUI V{, ao c Toll ze 1l8CTOTo~. . . 

Kor;zta T8KHit Oi'KJ10H6Hidfl Oi' O;!(HOpO;ltHOrO cryCTKS IISJW, .88;1{8'118 
_, ' " . -. - ... . ; . .•· .. . - - . ·-

. pemaeTCii M~T~;l{OK T60pldld liO~II!.Ji{eHHlie . Jfanbl~~ OTRJI~H6HHii ~~ ~I f'-· 
Oi'Co,~.~~ He sa~HC~~x o~ t; 'f ~•o,:f:HO C1lHT8T:& ~,TOM C.~:flll!t Jt?:r"AB 

BHOB:& BOSHHKmHe xoa~H~HeHTLI ypaBHeHKi pacceHHHH H nonpaBKI K HMeD-
- . . . - . - '. . - - ;.: ~ . ' ;' . -- . 

~~MCii R03~~~HeH~811 6y;!(yT_IISHW11K• 

TaK xax' Bee "xoatM»~HeHTLI npono~Hoaan:&!w HHTerpaHall oT npon-
- - - ' ' - . - ' .-,~- -

Be;zte~H~ ;s: c ~, J. aa pa~Halli>HLie tPYHK~Irt. BS~HUO;!leilc~BYD~x BOliH, 

OTKliOH6HHii OT CHMM6TpHH 6YAYT KlleT:& paSHblli Bee B S8BHCHII09TH OT : :_ . ~ - . . ; . . . . :' - . ' . - . . •' . - -: . . . ~ - ' . . . . . . 

r, ~- •. ?TlOlOH6HWI S"; E 1 J' 0~ CHIIIIeT~.Il~biX _SHall~~lt: _B ~ex MilO

Tax, r;ztenpOHSBe;lteHHe pa;ztHSll:&HLIXtPYH~li liSSHIIO;!(IIHCTBYil~H:Z: liOliH 
•• ,v - ;- • '- ' ' • • •• - ~ ;. • ·- • • • - • : • 

6nHsxo K aynD, npaxTa1lecKH ae BliHHeT Ha ioa~H~HeHTbl •. OTKJloHeHHH 

€", E.•r . no. Jrxy , lj o~ ClUIYeTp~a uor.yT .• 6~T~ ~blali~IW t •. HSllPll)(ttPt 

oue~a- OCK CKIIKeTp~~ cryCTK8 OTHOCHT6ll:&HO "ocH liOJIH~liO,l.UJ. JfaJWe 

~T~6He~:Hii TSK~~o una. Yli~Tlili8~~Cii Te~pHelt l!OBIIYoteH~i~ . ' • : . ·; 

. ·· JtJu1 paspeJ[eHH~rC:crycTxa l~~~·£~ t1~~~~_i;··l1-~-\~?i.)_.~ 
l!Ce KOS~H~eHTbl ypaBHeHHlt pacceHHBii liliHiiDfCii IISHLIIIK H S8;1{81l8 0 ... ' ...... ·. -.· .. ~ _}_· . . : ... _ .. ~--·'~-- '. ~ .~ ~~ -. • ... 
pacceHHHK pemaeTCii .• ;ltllli npOHBliOll:&HOlt KOHtPHrypa~HH .cryCTK8 no. Teop .. 

:aoa;y~eH~I.t. Ta~e pa·c~e~bl np~~o;zta~ca :ztnfi pas;ztell~Hllli :sonH-, o6;cnoB

n~H~ c~~MeTpH~~ c~ycTia K CH86bl~ ~SSHKO;ztO~CTB~eK.K~~ p~JIK~~s
IIH rpynnn~ 110~~, BLI~Ba~~Wl 11a~blll'a ~TKJlo~e;~HJIH ~;· a;~lf _ c~~~~e;p~•~ 

'-....... • '. :---. ;. •• •• < ._, .> .- ·.~ > « •• ,· •• ::~:~'-. .-, ~:: • ••• ·.:::.:"'. ":-' • 

Jfanoe BSaHMo;ztel.tcuHe KIIW paanK1lHWIK :sonHaiiK JIOllU BliSL1B8TI>-
-~ ' •• • · • •· - • • --.l, .,~ • ~-,- •. ',:.. -. •· • • · • •• : ' ·: _, •. • r . 

_Cii T8Kllll CJIO;!lyllotBII 06croareJl:&CTBOK: 
-· - . . ·. .• \~ . . • :: -' :.- >: ~- . ·-- -'.;c : __ ; . 

BO Jell KO~K~8HTL1, Clllillblll&~e paSliH1lHlill BOHHbl :ztp~ C ;ztpyrOM, . ' ;~ . - . - ·• ·"" ~ ·, -;. ~ --. -.!: -.. · ·. ,._' !.. - : . • : ·.,[· :. ~-

:sxo;nn KBOlltHnJI:r. J(w"'"-~~)~:~· 

· .. , ~ 

. -~ t2~·· 
. ~~~~~-

)lJIH BOliH C tlHCTO MHHMHM~ yV STOT MHOlltllT6ll:& CHll:&HO 38TYX86T no Z. , 

lt COOTBeTCTBYIOl!Uiit llll6H ypaBH6HHii paccefiinm 6y;zteT M8llbiM. IIOBTOMY 

S8TYX810!11H6 liOliHbl ll nepBOII .npH6liHllt6H1iH .JIOlltHO. HCltliiO'IHT:& •. 

Kpowe Toro, Jtaxe npH ;ztelicTBHTell:&HbiX ~ .._ H . \tJ 1"1.., ecnH B!lnon

HHeTca YCJIOBHe (w~-:-W.;.\ t. r >> 1..' r;zte .. A 7= - xapaKTepHaH .ltliHHa 

H3MeHeHHii napaMeTpOlB cryCTKa, B38HMHLIJI BliHHHH614 BOlli! C BOliHOBbl.lr!H 

BeKTopaiiH W.:,. u. w'tl.· MOlltHO npeHedpeq:&, TaK KaK COOTB8TCTBYIO!l1Hit trlleH 

B ypaBHeHHH pacceHHHH nocne HHTerpHpoBaHHH 6y;zter Mallhi.M. 

. A1i:I1JIHTY,I(ll paCCBHHHbiX BOJIH Moryr <lblrb Ma1II:n!H H B TOM CJiyqae ,Kor

,l(a erjCTOK He HBJIH6TCH paapellteHHLIII,HO H1166T KOH6liHYil npOTHX6HHOCTI> 

no ? • -n 3;tec~> Ba,l(at~a pemaerca c nouom~>D reopPIH B03KYJil6HHlt. 

Hrax·, npoBe,l(eHHLilt aHaJIHa ypaBHeHPJlt pacceaHHH 6ea KOHKperao

ro pemenWI HX noiaauBaeT @H3Ht~ecxHe MexaHH3M!l pacceHHHH H HaMetraer 

KOHKp6THbl6 TIYTH p6lli6HHii 38;1{8liH 0 paCCBHHHll BOJIHOBO.ztHHX BOJIH orpaHH

'16HHLIMH H30TpOnHbiYH cryCTKSMHo 
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