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AcneKT~ Teop~~ nonRDOHa 

Pa3BHBaeTCR ¢YHKU~OHanbH~~ aap~au~OHH~~ MeTOA ~ccneAo­
BaH~A nonRpOHHOi1 MOA€!11_,. npeAJlaraeTCR 8~l.II-ICJ1€H~€ cao50AHO.::i 

3Hepr~"' "' WYHKU!-1~ pacnpeAeneH~~ no ~MnynbcaM. YaenReTc~ 
BH~MaH~e ~CCJ1€AOBaH~IQ 11Jli.1Hei1HOrO no.nRpOHHOrO rd.Ml-1.nbTOHJ-1aHa 11 

~ nOAP06HO B~l.I~CnR~TC~ KOppe.nRU~OHH~e $YHKU~~ ~ 8yHKU~~ 

rp~Ha AJ1~ TaKO~ C~CT€M~.noKa3aH0 0 l.ITO J1~H€~H~~ no.n~pOHH~~ 

raM~J1bTOH~aH ~9J1R€TC~ TOl.IHO pewaeMO~ MOA€J1bHO~ CJ..1CT€MO~, 

J..1 no3TOMY peweH~R, nony1.1aeM~e c ero noMO~b~ ,cnpaaeAF,~s~ 
AJ1R J1IDfi~X 3Ha4€H~~ KOHCTGHT~ CBR3H.PaCCMQTpeHa B03MO~HOCTb 
CBeAeH~R nOJ1RDOHHOrO raM~J1bTOH~aHa K annpoKC~M~py~~eMy .nJ..1-
H€~HOMY raMJ..1J1bTOH~aHy .np~ 3TOM aHHOHC~pyeTCfl 8~l.II-ICJ1€H~€ 

T€pMOA~HaM~l.I€CKHX xapaKTep~CTJ..1K C nOMO~b~ cneu~aJ1bHOrO 
M€TOAa CB€AeHHR paC4eTOB K B~4HCJ1€HJ..1~ CPeAH~X OT T-np0~3-

seaeH~~. l.ITO,B~AJ..1MO, YAOfiHee, 4eM paC4€T~ C nOMO~b~ KOHT"'­
Hya.nbH~X ~HTerpa.nOB MJ1J..1 ~HTerpa.nOB $e~HMaHa. 

Pa6oTa B~nonHeHa a na6opaTOP~J..1 Teope!J..14€CKO~ ¢M3MKM 

OHRH. 
C~eHHe Q6~e~HHeHHOrO HHCTHTyTa ~AePHWX ~ccneAOB3H~~- Ay6Ha 1981 

Bogolubov N.N., Bogolubov N.N. (Jr.) Pli-81-65 

Aspects of the Polaron Theory I 
The variational functional method in the polaron theo­

ry is develooed. The calculation of the free energy and 
the momentum distribution function is discussed. Attention 
is payed to the investigation of the 11 linear polaron Har.;J­
toni,;,n 11 and the correlation and Green's functions a•e cal­
culated in detail for such a syste"l.l t is shown that the 
1 inear polaron Haniltonian is exactly solvable model sys­
tem and hence the co~responding solutions hold for arbit~ 
rary values of the couol ing constant. The ooo;sibi I ity of 
reducing the polaron Hani ltonian to the 1 inear one is ana­
lysed and a special ~ethod of the calculation of thermody­
namical characteristics is announced based on the calcula­
tlon of the averages of T -products, which seems to be 
more convenient than analogous calculations by means o~ the 

path (Feynman) inteqrals. 
The investigation has been performed at the Laboratory 

of Theoretical Physics, JINR. 1 

Co.,-,ur.ication of the JoirH lnstitu:e for l'iuclea~ Resea~ch. Oubna 1981 ! 

© 1981 06!>e.ag.I/8HH!JII IIBC'tllryT 11J18PBbiX llCC.I1e.I10BlJJmll ~Ba 

Pli-81-65 

H.H.6oro.1106oB. H.H.5oro;no6oB (M.1.) 
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1:32 

3 5a.CTO.E!!t8M D:OA;XO,U8 A l!CCJ!.f;Ii;O:aaEE:I:! Teopni:! !Io..IL.~OZ: !lO;!l;e.ID! !IOF.a-

3!r.:B€TCE a..±¢e3:T23EOCT!:. zcnom:.so:aaru!E. T -rrpoZ3Be.E,elii!Z9 KOTOpHe oRB.3D-

3BilTC.H YJlo6HHU a!i.!!E.pa.TOM .zt.iiE. B!fii!C.I1eEL~ TepMO~ecRZ.X cpe.E;E!X. 

fulili!!Oe B~e y,aeJI.qeTCE ECCJI8.!!,0E8EIDJ n mrn:el!Eoro D:OJIEpO!ffiCI'O ~..b­

?OmBa"', ITO,ItpOdEO E::t"'li!C..'I.cnJTCE: E.Opp€.JI'.Jill,i!OEERe fJJY .t!..lt!:!;ID!, CIT8RTp&ThEa.H 

~, qw-~ rpH:oia 2: C:Eo6C.n;Ha.E 3B.8p_'T'RE: ,:a.>m Ta.KO~ CHCT8MH • Joxa-
38.HO, 'qTQ .mlliE.!E:za l!O.::F.:poEffi:dt I'8.MR.iThTOHi!B.5 £B..li..S.ETCE. TO'i!.SC pemaeMO~ 

MO.UE.iU>ECi CKCTeMClf9 :3 ~03-TO.YY pemeEZE, no..-~e:r.me C €I'O ITOMC:U.Il, 

C.ITpaBe)l..'Ii!BH ..1J.,1IE ,"'i:(i!iX 3Ba't!ES!i! ROHCTBET!Z CBESZ .. 

_:;:a.J!ee, Ea. OCHOBe 38.PZB.UiiDEEO~ Tex:E:i!?U! pa.CCMOTpeHa B03MCllliOCTl> 

CBe.ll.EHRH 06HliECL.->o !!O..."!EPP!EOI'O I"'""c:.Mi!.IThTOID!SHa 3: a..rrnpoRC:~i!U:iip~eMJ 

"JIZE:E2B:OJJY MO,UE .. iEEOMj" Z'ru£i!.r!DTOffi!a.HY"'. ilpi! aTOM a..HB.OHCi!py€TC..S. CTporoe 

B!r..W:C.i.!elille C::ao60,IUici! 3-Hepr-..G:I C I!OMCI$D C!!E~HO!'O METOAS., IT03BC .. <:.IiD­

!ll€rC cBeCTH sa..gaqy x pac~eTau: cpemm.x aT T-!IpOl!3Be.E;eEldi, l:!Tc, no 
Ea.r!!EMS MEE!:iim, O!ta3b."39.8TCE :ropaazr.c Iipcme i! YAc6Eee, 'G:eM CXO.l!,.Eoe 

B!:i"tlliCJZeE!e, :aa......·-mm;ev, c I:OL!O!!!Sil ;tO:iTZEYBJThEHX l:!ETeroa..;"IOE z..:z RETeroa­

JIOE ¢e~I.2f. ~eCb 1m MOileM Tax:Ee OTMeTHTb ~ r;a.6ozyf4/, 3-

KOTopo,tt I!ORa3aHO, '::!:TO pe3J.:Tio'IaTH CTB.Te:a fl ,d/, Ra.CB!I!U!E~.E E.hi"S!C .. 'I€EK.;:: 

mee.ua:a:ca :a MO;J;e.m! r:a...'l.qpona,.MOI".,YT 6:rr1:> rro .. >1Y"::!:EHH nenocpe.ztCTEeEHc, des 

LCnOJiD3C?8WJ~ METOAa KCBTK5YaT~EO?O KETerpnpo~ • 

?.am B palo!KaX ~OHa.l!!:.HOrO METOAE. npoBOAJITCJi TC!F:XE i!syr.!EEB:e 

Te~~vr-~~~ rro~poE3C2 CZCTEMH. =~~aeTCE Bh~C~eEZe C3o60AH02 
aHepr:;m H ~ pacnpE..!l;e.,."!e:HZ.E no .i!M!iY..rTheaM. 

3aMeTD em:e, :rro .::c.li.'l:pcHEie CHCTe~ c C:i!..'GHoa: CE£3:0D I"'/ o::r.a.sa­

.m!C:O I!OJ!83liliW! ~ pa31"~ KBSRTOB0!!0,;1eBYX MO,!teJI..F...X 3 CB.C::.32 C !!O!!!r."T­

!ta.LG! I!CCT;>OE!U!..<:. !l'tfj:!:l~ec::zx MD.Ite.TJ:eii COCTPti~H;X -;.aCTilll.. ,_;Tpo!'Ce pe;ne­
HZe c.:.er."',to iGE:di !!C ... '!.C::.PQE102 I!p06Ze!.Ut C CZ;ThHOit CE.<:.31:.:rl, OITi!C!Eamte2 

33BZMO)leac?Eze Eepe.:~~TKEZCTCF~~ GECTauH C ?3Eh~OE&M !:CEe~6HJ10 EpO­

Be,AeE.C H.E .. ~:'C...n:603$!/3/ • .:a...TI:.Eei!:l:azy- p8.3:a:J.TZi:i ~ o6QOgeffi."D MeTO;:ta 

H .H ~ furo.J:DjoBB. r:.oc::.J:L!le:-:z; padoT!i A. 2. Ta.BXe.."ill,U3e, B .K. Ce.a.SEI:..:.a 
J.A.XpycTa..1e:Ba ~ Ap./lJ-I3/. • 

OTJ.!eT:E!l Ta..-cre~ ~ &:;:¢e!t?.d Me3:TpOH"'"¢0EOEE:OIU B3a.ZMO,ilffi!CTBi£.~ :n:r'­

p2DT '32*-J-~ po-::; ~ l.!E:orogc.:rrem BO.!:ipOcax co~oi! Teoplll! TBeiUlD­
ro Te.m, CM.,. Eau.~ep,/7,I4/. 

=.acTcr .... m,a.s pad::Ta r;:pe;r,c7aB.>-:.'ie7 co6o::t cepzn .neKUitlt. npo'::lliTSHHBX 

Ha ¢¥.3z::tec:Kcu: tPa--:J-~TeTe :Joc::cE-C::mro rocy,!tapcT3e~-..:oro y-EEepcl!TeTa 

E ¥2~eC?3e c~eD3Jpca. 
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§I. :~ffiEi.}LA_.q !·;[} Rir,., IIO.i19POHA. 3l:i'liir. ~t1i!E KCFPE.l1..'illHOHHhT 
~~".:'""~~. ~YHKI.Jti fP}[t1.A ~'! C3:1ECU:t-!O;; 3!SPTiil~ 

I. 3:sE:,!l;e:-u1e JJ2Hell!-ic.3: r.:o.ue.::;f 

?acc;..:oT pill.~ J1&.ei1nyro ;:;c:;:,e~-~ r:.oM;.c.:-::a, .xapanTep~3yeJ.:yD raw!.rU>'l'OHl!a-
"o'· COC•Q-1W8'\ "13 '3'""':;"1".-QH'x"'"'OB QCT;·r•, .. .,,..'T'Q..,.., f-{- II)()" "OHH" OrO CQ•o d Ol '''I • ."'.:...V'-'• ~ • ,,_..,,.=>~ K.:.Q.O.: ..,.._,,,~,. ~ .":l > • •• • •• .;:.n, f1[ 
H B3a;rr .. o.n;eilcTE~i.q H ~-I ~ T. e. 

r.ue 

H5.i.; H5 ·H, ·H,i. 

P' K'i2 

Hs= 2m ' 2 

HE = j L ( ~ f.l.r." • JJ "(J J f; 7;), 
l {j) - -

Hsi.=rv I.su!u·n YJ· 
ff) 

~.nee:, ? , p - n.oJ;o:aen~:e ~i ;1M-f!YJI.hC aJieKTpoHa; 

S ( i) = S (If 1}- :aemecTBeH::..a;;: ;Ja.Jliian~::c-c;r.;,:.~eTpir-IH.a.G. ¢Y".rL~: 

vlfJ ~ Y(JfiJ>O, 

f-J ~ rr* . P., ~ i{ -
._:y;.:.:::po:oar.zc i":G f ;:;:;o~13BO.U~:TcR. f!C i.:.~OF.eCTBY KEa3;:..u,McKpeTH.!::iX 
3Hao:,;:eHi~~: 

(I. I) 

.r =(2,rn, 2;r n,~ 
_~ L ' L 

2N7>) · L 5 = V 
L.. - Cd:.e!.: C~CT€?..::1 7 

I".D.e n, , n z , /7 5 - ue;;_11e q;.:c~1a. 

C6mee 'mc_,Jo N OCIL!.'lil."!Topu3 rrpe.rr.r:o~1a::-aeTCH r:one--qlili?.~ ;:;:.;:..-::: KOHer 
r:c:-o o61>ez:.a V (.ua ... '1e~, K.a.K c6~-::Hc, 1v'--=-- , V-- o.o ::.pi! /'1 /V= C017st). 

.~'T!.leTd!.: TO~eCTEO 

J. L ytJ-)( 9, _ i rJ Z) 5 (:f)) ( D,. r l ( 1 Z}. .5 (f))~ 
21f! f V"(fJ Yv lf 'Fif! Vv 
=..1.2_yz(!Jo ·n:'•i..., _f_ .''/lf)(J·!)'. 

2 'f 7r z L yz (f) V · · 
!t) {f) 

• 1 i L. 1 rF iJ9f · rJ z) 9t} s,.;;J 
(f) y v 

4 

-~CEO• t,~TO 

- '<;"' ({- -. 0 ,. srfJ I -, -;- -. ( ') 'L ·Zl 71 ,
1
- =- -:-r.;-l L_(:t < lf-,S ·-r = 

it! ' ,y vV (f) • 

~ fli "{;lcf'iJqf·SU), 

I',E.€ _y'!.T€E.O CBO~CTEO f-f =- 9/'• 
.3.;18..:.""'0A.ap5i CECHCTEY ~zai.:..!iliOit CID.!MeTpim 

L F(l!rl>f~ :f1 =c:P -~ L F(/5JJf
2

, 
r H r .t J ,.......,.-,-~ 

1 '<;"' s'rn - - z i' -
2V L Y2(j) (J. z) = 6V L 

!f) U) 

1 f I = ..,. ~ f/ ... f./ ... f.,.Z , 
}

2 ~ rKO.Ilf/P 

s'rfJ t" 
-yz{f) 

GTc~a 3~ZM. ~TO ~oTer~EYD aEeprzn k~eM sarrHcaT~ E ~e 

x'z' I i - -u = ----z. 2 L Y 2(J)!M+~+-= L s (f) (f z )~ = 
(f) ' " VV Ct) 

(I.2) 

_ (1( 2-K.'J i" • .1 '> ·/r!/a _ irTzJ .srt)J\(ri* ,rf.z} srf)J 
- 2 z L. t7f Jl'(f) rv 11 ., }'Z(f) vv1· 

(1) 

r.n.e 2 f SffJ1 2 

I(, ~ 3 Y ~ yz(f) 

?acCJrozpm.r c..,.~a.,~ ~= Jc! . 
.::c.nl! X = K • 

" U=O , 

TO~ ,!Ia u ~ 0 , 
dtz; 

;ror.aa lj" = v•r I') . - -
S(fJ 
{V 

~~,w~eu KZEeT~eCKYD aEep~~D. KOTOpe£~ o~e3~Eo~ rro~ozzTe~~Ha: 

iP f , z zm ... 2 L I Pfl . 
!f) 

.i33e.!!.eM acp:.;.a.~!:>Se ?:OCpAZ.-'-:a~~ a :l. • ?or.rta 1. , t( f dy;:::y? Jm.Heil~ 
;,r..-~..-<·rc-=>r,·•rrl''"' {) 
--~~--~~~ A 
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3a.UJ.eTm.:z, 'qTO rrpR K =~ Ea!I!a cRcTeMa (I. I) ormcliBae?CF.: rara..::bTO!illaE:OJ..! 

H = T.,. U , r.ne o6e KBa.npa.TztiH!:le q:opt.m: no;ronTem,no orrpe.ne.rreEH. jill£ea­
HflM npeo6pa30BaF..M8M KOOp)lllHS.T,. Ka.K IIOKa3.!:t'B8.8TCE B .mrneillmii a..ITe6pe, 
MOEl!O I!pi1B8CTi:'l 068 8TH ¢opr.m: O,ll..8:0BpeM8HEO R .lJ.W-L"""'OE9..JThHOMY Bi!JlY', Z: B EQ­

Bl:lX HOpMa.Z.bH!:lX KOOp,ItE:Ha.T8X Q A I'8!·<11!JibTOID!a.H 6y,:n;eT 

H = ~(a; · JL~ a;) 

Jpn 8T0Io: Q A Y.J40BJI8TBOpEIDT ypaBH8HKD 

d;, • .n~ a, = o. 
HpH K ~ K., cooTHO!IIeHMe ( L 2) rroRa31:l39.e'r, 'qTC 

DaEF.l:lM ey mo TOJI:bKo. ec;m l"J. np:~ma.IIJieEaT 3-r.;epnor.zy . 7, 
fl = i{f Z) .)(f) 
7f Y 2 (f)fi 

,J,pyrru.:z.r CJIOEaJ.~~, npu K = ;. .. rar.~Lt1.:0TOlli!aH H 
no oTHO!IIeHHiO K Tpexr.::epnon rpyrme TpaHCr.ulll7~: 

?- i+R irJ.i?) S (f) 
ff ~ 'iJ + NfJ" fV 

U C'r8HO:Si!TC.fi 

!.:EOE8CTBY: 

Ciy,neT >L~p~a~eH 

2 
l1oaTm.;y TO"'iHO Tpa KO!.HIOHeHTH M3 _Q ;I 

. 2 
6YJJ::rr ey:-JiMZ, ::ce .!1.P:Y!'~1e fl ii 

6YJIYT noJionTe.r.:::.n.E:ii .... ~. Ta:::-.;1!1. OOpaso;,;:, m.!eeM T pa r.;o.zu; 

0.: = 0 , 
COOTEeTCTi3YlllU:lt: mitplZ-IaJrbHO:,:y .J:;B~-'::':8HZ10. 

Tm·G1.!.1 odpasor.!, ri:pi1 K = Kc -i (f) CO,UepEi!T pa:enor.:epr..oe :.!HepiJlA'..a,.:=­

Hoe A:aum:erme, na KOTopoe na. .. 1o:aeilll rap:.:o:m~ec!G1e KO.'leOaro-.? ... 8:. 

0T!.lET:t1!.~ Ta.K!i.e, "qTO 1 KOI',1l,a 

K..::::. Kc 
2 

!PJpr,Ia U He ITCJIQK.;~T8JlbHa, TaR t!TO EeKOTOpi:It _f/. ;::t .z.c ... e:.::; 6YT:b 
O'I·p7.1j,E.7e:::.:;:r:J, ~~ mn·!Eenze 6yner r.eycTo:i:!q~~B:::.-:.: ~~ 6y.D.eT xapaKTep;::soBaT:sc.n: 

3KCDOHEP.Il.li8J"!bHO B03p8CT81!J!!t8i.f @T!L~e:::f Bper.~eH;1 f . 
,J.ar.ee :r.ac dy.n;e-r I!HTepeco:aaT1 c~aa 

K = Kc • 

Eo c TOtJ:¥.7. 3p€H~!..S: B!.rt!~WJTI!TEJib::.l:lX ynporrter.:!f:: Ciy.Il;eT Y.!1.06Hee :63-'i'rb 

Kz = )(.,2 -r p 2 {L3) 

6 

a 32T~ COBE~22T~ ~pe~e~~ 
r:ecexo}lo..:: v- oe ) .. 

.cepexc.zt '2-- 0 {rrepe.A o6!RB.HM rrpe,E;e.ThEHM 

- . 'z u 
EOCKOE:.!cy' ? ). 0 , (b::lpMa ITQ.r10E!Te.E:.EO CITDeJ{€-z - • 
_(}_A 6y;zyT IICJIOL..~e..<ThEH. :·a::r..i!M o6pa30M, B 3TOM 

3aJ.!eTtt, ':iTO, 

;ze~Ji,z no3?CKJ Bee 
CJIT!B€ ECE 7 , ,ff 
ROJ:e6~. 

, 9.:. , _P. 6y;zyT rrpe,!i;CT83..'!8E!:.l C~ I'apMOEW:i€CEZX 

' ' 

2. Y pa3E8iliLS. ,3,3ZZBELC£ 

338,E,EU 603e-atw":ll'7"j,iJE gf .., ~; ; 
- (_L ~"ra .. , r ) qi - 2Y(:f)} ' -f 

= i(-17Y(f))'lzrb'+-a .J P} 2 f -r · 

( ~+&;- g; gf = 1) 

0Tc~ E2~~t. q~o 

" !J-; : ~ ; !!., P/, 
a TaKEe 

l!?;, R; J = ft Pr P'"flf' _ I 
'17 - • 

Eam ~TOB!a!:i !!pZMeT 3ZA 

P-z 1 { • u. _ " z 2 -z . n "/,;. - r 

H= Zm T~(K.+p)z•LL.vv,S(f) zyr;J) (f·7)(!J1+G_f)· 
U) (I.4) 

-. L. fzll(f)t;& .. + 2i I /zY(f). 
ff) ' ' (of) 

~eM yp8BE8EZ£ ,a32ZEE!.>i: z,-:.,q CTOZ'O ra.t,G!J~TOffi!alia: 

• d i - i311 
") d t: - fj p , 

dp illl 2
) dt =-?:z ' 

3l i/; :1" = 8;11-!18"' 
+ 

.• diL:t _ .i• • 11' 
4) £n Cit - U_f H 170-j 
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:oacr:p!rnaE: npaB!:I€ -qacT;.: 3TMX ypaBHer.Jtii:, r.a~...n,e!.!: 

a7 -
Il m at " p , 

2l adtii-=- rx.'r? 2Jz- i_ L 5(f)(
2

17( )'~'r(g, -s_-.J. 
yV 1-tl " f) n 

db fl ; ( li VL <' - -
3)1n a/= n Ylf)of- W Zv!f)) -;(f) (f 7), 

a&· R" ( ( Jj \'lz --
4)Lii at·'=-nv(f)a_f~ fi ZYUJ/ SUJ(fzJ. 

(I.5) 

3 .na;r.;ne~weM STY crrcTe:.zy ypaBHeHYfJi: (I.~) M!:l XOTrtz..; n:epexo:acTpy-..... '~­
;.c:?.a7h B CMCT€l'.!J ypa.BH€PJU1 .il.J'Ui qw:na~tli ~pi".P.a, '!TO ..UaCT Ha!-.! B03MOZHOCT:b 

:0 ?:riC 3bFH1C)1'1T:E. Ta.;rn:e <i!JH:-tiUin, KaK << 1.,t, lft~ , « f1.t • P.fi >> , CI!€?:!'pa..Tir-

:·:yr2 QWH.iUIV.:RJ .7;.,. P_,e , a noaTCMY ~! pa3HOBe:iille Koppe..•·r.~OF.HHe \jlyHK!r..r;.:T 

<,~ ( t) l?fi ( 7) :> , B3RT1!e TIO I'aJ&I'JI!:.TO~:y (1.4). 

Hanm.lliill.: no3TOMY onpe,rteJieHM .D.EyXBpef.:er.r..Hx RopperiF-WiOEHHX H rpH-
1-:iCECKnx qJ,y'HKU}lli/ b,

6
/ • iiJ'IR .!i.Byx onepaTOpDB E npe,l:lCTaBJieHHil: fe~3eH6ep~ 

A ( t ) ~ !3 ( r ) COC'!'aBill.: ROppe.ii.1=1-UH05F..He ®,y'HKU,illi.: 

-~ -tWft-T) 
<A It! B!l)> ~ j J;_; 

6 
(GJ)f dw 

e? -- . 

1.,...., -jJ~h ·tc.t.:ft·Z) 

< 8( n Art ;~9 ~- IA.B ru.1; e e d<J 
(1.6) 

1 I 
J3 = g = K

8
T 

K B - !lOCTO.E:i::Uia.H .Eo,;n,~' 
T - Tet:u1epazypa. 

02.r;a3..1!.l:tBarotw.e H onepe2mmme @fH...l\!4Y..M r-pa.~ orrpe,rte.J.:ii.\i KaK 0011'!50 /O/: 

<<ArtJ Btn>>.,=Bft-n<[Arn srn] ~ = 
' 'l~c " c;'fj 

8 

<Aft) B!TJ-fJfOArtJ>., 
{ /j } ;Bft-z-J (I.1) 

<<A ( t) B(TJ >~ =- 8f7-tJ< [ArtJ.BfrJ] >E?q. 

3,aecz, no~ < > .:clii!:.2eTC."i ycoeA,BeB:He no !'al-ilLThTCE".a.HJ (I.4): 
"l -

-" 
< >= 

"'i 

Spe ef .. ; 
-'Sp p-;. 

33e..aeu q:y~ n:oz.:r .... >:e:tcnoa ::e;;eMesoZ: .. f2 :lmf2.t-O 

« A, 8 ~ = ; J ~.B ()!) 
-j3 )I;; 

1-£' dJJ 

-- (I.S) 

'Ior.aa cr:e?tTpa:~E!le rrpe.r;:cTCB.i1eS!li .!V"'F. or;:epeaam,rei! .l:'i. sar.~sm.:-aan..rreH 

;;_>,. .... ""- ~ .ipH..>ia 38.8!C!.i"'Ba!JTC!i E 3l:!Jle 

~o- -u.u(t-t) 

«Art) fJfT)Jc = 2
1 

f<<A B~ _. P duJ, 
• UE iT ~ w~~.c 

<<A fr} BrT)>:::C,d, 
' 

I ·-= 2£ j <<A,B» . -<«-'rt·n (I.S) 
G.;-LCt' rl .. u. (l.; 

Ytrn:T!:l3a.F.: f;ppuy.rzy 

I 
= t?l(-1-); iiiO(«.J-v) :r (l)~)J . ) (I.IO) (LJ.J)! L[ 

KM88M ?8Y~08 COO?HOG8EZ8 

2i1 { ~ -.!'""' 
<<A. B~.,,- «A,B~_;P -----;r- J4,8rr.t-')(t-f? } _ (I. II) 

Jocrpo~ Tenep~ CZCTe~ Y~Ee~~ ~-"i rpZE03CKHX qa~~ (I.7). 

YtmT=rsa~,_ -::rro 

r1. 
at 

r:if~} - ""r"'' v l -Oit; 
' 

d at ar-t J=- J'ru , 
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:~:r.eer.1 

i /It <<Art!,Bfr)~"" = Ort-n<AB-BA> f T 

ady ,, 

+ << l dArt! BIZ) ~ut cu-.. --- ' ar/Y {I. I2) 

:-rr:-.J.ua E "..Q. -rrpe.ncTaEJieF.;m" no.:~y--ti'.;.; 

-'L<<A,B:;;;; =:<AB-BA.>+<<: i ::,8 .%_ 
(I.I3) 

;~':~1 

- i Q <<A, B >~ = ,; <AB-BA>~<<:::, 8 >>_, 

~ -::.;eT...-..r.; eme O.JJ.Ho no;re3::roe To~ecT:ao~ : 

< 8 (T) Art J;?9 =jJBA (w)l' -<«•trrdw }?JBA (-G.J)P- <uJid/v, 

J ,_, -j3~'h 
- R. A (-t: .. :) .:o JA,B (W) P {cu. (1.6)). 

•. 3 r: I. 8) z;,;eei.: 
( 

J -B) 
B -A , 

* ITo.qcneH:;!e: 3af!;:me;.: paBeHcT:ao 

J _ !~·rt-z-J 
<ArtJBrn::;= ~ 8 (w)e dw 

f -~ . 

,.:;_::::a.~ 3.I;8C:h 3a:.!enll A --B, t -1', 

B-A r-t , ' ;::.:ee;.; 

.. ~ -tW!t-t) -- -LW(f•rJ 

<BIT) A rn~ =_I ]".A (W)E' rtw ~['7a.A r-w)e ct.w. 
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<"<~A~=: j;B.A(l') 
_fiJ}J> •Yn ·~ 1 n 1-E?-/" If~ ) _-_c_d;J: 

_ .. dv= 1; Ja_A (-;; .f2·Y 

.~ "'" '"'" ·-- _.!_1 -;--··( 1-1? J f r . -I"" 
/-[' dJI. 

- /j JA.B(Y)B flr)J = 7l 7.A.a('l') -fl-y 

Ta?.l!!l c6pa3ou:. m.reeM c:aoj:c?:ao 

« B.A-% = <<A.B~r.. b.Q "'[) ' . 

3. l.Byx3petreame !tOppe.il.crrn!OE:HYe H rpMEOBC¥..i!e Wr:xmm 
.Jl.i!.'i paccMaTpKBaeMO.ii 2Ulli.eilli.cii MOlte.m! 

(I.I4} 

;;c:xoA.q >!3 (1.5) A (I.I3), r;oc?poi!M C2CTe!o!J ypaBlleffi!l! l'Ji£ ®-"!i:".Uill! 
fpv_p..a 3 J!l!EeEE!:oa 'flt:JJJ.e,Z!'E':Ji : 

- i m n << ,.,. . 2ft >:::c, ~ << ,o.,. ,)3 >:::, , (I.I5) 

-ifl<<P.,.~~=-£,.-r~c:·?"J<<z •. 2>»a-
(I.I6) 

- ~ '\ srn(_!_ )'12
}, << t, ,g: 'fR>>n' ~y ,;) 2~1i) - " - ~ , .r ~ 

r. i Jj fJz --

[

!iJ? « 63 , ~ >), ~ /iy(./J<<4£, !,a-%- :ry(zm;) S(J)«f z, 3o>~<;.I?l 

, ifn '/;: --
li fl <:<:: &_/z_.-% = -!i Y(f)« Q_~, 'l,a~..i:JVi2"w) SUJ<'<fl, ~-%. . 

" Z•ll,J:.Z,.l; _P•IP,,P2,p,Y: fl.t z, -.;;.?.( =-,:.7<&_..8. 
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•• 3 {I. I7) m.~ee;.; 

· f ( ! )IZ 
''- 8

t·
1
i'::;i>=- v~ (12->'rf!) 2v(fJn .<;aJ<<fZJI'>;>.n., 

-· I I ( f V2 --
<< ~"~ · z/,>->,2 = vti ( D.·i(fJ) 2,;{fJn) ,)rf)<.<.J z, :;.>~. 

rlTaK, 

. • i r I I j ( f )!12 
- -<<~-~,.Sa~= vv O.·Yff)- Q-vo) 2WiJl, .$ff}(<_+ -:. ~,>~ · 

Jo.n.cta:s.'L:::-~ aTy q:cp:-.:y .. :y E (I.Ei), (1.I5), Haarteu 

.' 2 (' - m ~-·y « -z •. z;.,.q, =- r K, • p'; << z.,. ;p >);;,- a.,.,P 

I - c-' • .,..,...L_ .,ff) 
V If! 2NfJ f •. l I ___ I_ l ..;_.,. 

Q • ~ (f) y (J) _ Si. J <:< f Z, ZJ3 >:on_ . 

.:Joc!-:oJiv:-:y 

L__F(If/)f~ fp = t~1,; 'f.Frlfl)/~ - 1 <<r•;" 
" " - " -"'---'-...!. J(. 3V. L. -'n) 

( J) )' . -

crc:-:.us z:o~!J-!ae: .. 

2 ,z I , S'r;)f 2 

- m f2 « z.-, 713 >-1_"-? '<'< 2',,;, >;:;:'2- .)V L Y'(f} << Z_,, lp~ .,. 
17) (I.I3) 

! - Sz(f) ._:!-'- ~ .,. v L .t;ytj\' Si.•Y(f) 
(.f) ..., I I 

I I 

J/(J)-Sl. J << 'Z •.. z,.. >~ - !i.LJ3. 

12 

lio 

I I I 
Sl.•V(f)- Y(f}• )l{f)-fl-

I 
J)[f) 

= 

= - ->L T .Q =-52[ ' I i- f L 
J'(f)(QT0>1(5)) {v(f)-Sl)JIU) 'l'(fl(>(f)•Sl) (.fl.-)l(fJ}llG)) 

_. yq:.e?oz.: 3TC!'C .:::.pec6pa30:5a:-:.zt:. ypa3EeiU!e (I.I8) !!pl!EZMS.eT Elm 

'- r f Z ,z f <:' 5 d) .z< --[ mf2 -z-.1?. -V L c>'"fi! T I )l{f)·Sl. 
(f) • 

• .n~mJ l k< z"', 7,.%={ir.I9l 

:603?".2'00.1 

Mf2)=-_j_L Sz{f} fzl I . 
y If) oY"ff) Y(fJ+Si. ~ 

__ I ;} 
(1.20) 

2 OT.MeTZM • "!:TO 

M-f2J=-L1 (S2) • (I.2I) 

To~Aa YpaEHeEZe {I.I~) MOEeT ~~-:;~ 3arrrrc~o ~ B~e 

a' << Z,., z13 =>.), = '_! !' (I.22) 

Jqz:T::Ea!i fl:'..?3-::oeare {I. Io), :m.teat r~e 

- (m D.. ·b..t,f3 
«P.t_, ~-3-%_ = mfY?'·S2.!J.(S2) (I.23) 

acn:oJaHaH COO'l'.EOOieEJ!e (l.I4), .n~ 

imSl ·o.,.,. 
<-<:"~,fl.:>>,_~ m..fl..2-p'.SJ.!J(.D.) 

(I.24) 
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~lCIIOJI.b3Y,fi .TI;aJiee (1.5) ¥. (1.13), 1U.;ee!.: 

,h<f,j3 
t77 - , n. m << ,,.. , p.,~ = ;;; < z,.f/.t - ?.r zj3 > ~ << P;:.,.P.r ~..Q_ 

" 
(mil/ d.rp _ 

<< Pp ,P,~. :f% = -m;£1' + mQ'- ?'-S2!J(f2)-

=- d.; t77 jl 
J:2Ll (Q)- ?' 

/7712 L- J'' • S2..!1 (J1) 
(I.25) 

]1,-,; /1m £2}>[' '"" ILO>teM coBep!!lio!Th B (I.22l-(I.25) npe,!!eJihllJ<J! 

nepexo.n.p-o , Tor.rr.a no.JIY'{aeM 

<<z~.~~~ 
;.:_, 

mD.'.-f2Ll(I2) 

imSl&l' _ 
<<:P.t '!'%=-<<~,;?,~=-m..f22 d2.<'l(..l2)-

<:\ P.t' p_,. ~ = - £..,)' m LJ(S2) 
mf2+Ll(S2) 

- im £., 
mJ2rLl(..Q) ' 

(I.26) 

CJie.JUeT no.zr-Iep:K..'iYTh, 't!TO ITp1! ;e~1CJ1er::P.:n cner:Tpa.T~:wZ HHTeF.C:i!BEOCTZ 

JA,B (W} , Ha!Ipl!Mep, 

Jp~pl' ( w) ' 

MH nonEHH Bocno~b30BaTbCH WOP~~~oa (1.2~), co~e~ea ? > 0, a yxe 
noc;re 8Toro MO.E.eM no.na.raTh 2 --- 0 

IA.cno~.D3YR q:opnzy.ey (I.. II) • H.MeeM 

r it; -fl"w .. , (mD..f lw' io 
JP~·P/wJ=0,azl[ (I-E' ) mQ'-?'•..f2Ll(J2) o.;- i.o = 

(1.27) 

i/7 { ..Qf1(S2)-zz ~ lw•iO 
= -rJ_,_I' m (1-I?·J~w)Zn: mQ'·Z'·.QMil)) w-io 

14 

3_ttec:=, M5 Ha'tlli.HaeM Epl!M£HiET:& Kpa.TKO€: o6o3Ba'!8Effie: 

i 
FWJ/. = F(GJ-Fra). 

-f'liw) 
3aMeTHM, 'iTO .!!e.Jl€El!e Ha qe .. .><Top ( 1- E B qopuy.lle (1.27) 

!JO~eT :a:ecTz .aem.Ta~ K 0 ( w) c Eemropm.-: Hel:!.aBeCTEHM Iro~­
uzemOM K 

f..o Kor,na ? .z > 0 , :agpa:a:eee 

I 
w~ i.o 

(Ll-i{) 

3 qopMYJ!€ (L2?) pa3EO '2]JI.D B OKpeCTEOC'?!.! 'i'O'tilm W;: 0 • C. ,ItpYI'oi 

CTOpoE!i, M!1 3EE.€!l, 'iTO B aTOM CJIY'l'l.€ lip~ ? Z > 0 p., ( t) !!pe,l\O'l'a3-

.;:£ETC.E c::yJ&roa rapmmecrou KO.i!e6a.E:na c 't!a.C'TOTaW!, ne paBHFJW! eymJ. 
.i03TO!.cy" COOT3eTC'!':ey"llll2.E CZ:::eKT~Ea.E HETeHCEHOCT.b 

Jp.~..pl' (uJ) = D 
3 CKpeCTEOCTi!: 'I'O~ W ::: 0 (KOXOpa.F. Ee CO~epm:IT 't!aCTOT yrrou-.;RalWJ!XCE: 

rapMOID!"-!8CKi!X KOJie6a.ffilli). ~.'?BR., blli: _rtO.JlXEH CR8qaJJ2 BH'L!.CJiliT:& {1.27) !I pi! 

j 2 > 0, H TOJ"'3¥.0 fiOCJie 3TO~ MS ~M n:epeXO;:u!'l':E> :K !Ipe.::te.;1Y ? - 0 .. 
?acCMOTpm.! A8':'a..-"GEO rrpocTe~ I!p.i!Mep, KOI')la 

Jl{t)=J/= Consf >0. (I.28) 

lor.na !!OPMYJia {L20) 
" I SYf):F" 

Ko = .5V L yZ('} 
{j-) T 

c yqeTOY 

MOXa'!' 6YTD r:::eperrzca::::a :a :a.l!;!;e 

-Ko' { I I J -11-/S2 
tJ.Q)= T Sl.· J} + Q-Y = Sl!- y2 {I.29) 

•i3 i'!OP>IYml (I.27) l!MeeM 

] 
.. (' i li , -J'Ii<> .. , m-'QL 

. rw)=C, -- , -P.LPp "I' lll ( !? ) mQ 2-j'· !£E QZ_),,;: 

(' '/i( ...._tHw·t m:Q.Z(Q2-y2) 
-o. - 1-e J - ',/;; 2c .-.L .-..2~ .... 7 .~ '"' .£ ... 

1:::: = 

l

..,.io (I.3D) 

W- LD 
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J.n;ecn 3Hai.leHaTEJ!h m~eeT ,llE8 KOpHH CTHOC:io!TE.il!:.HO J2 z : 

,z v'.Z' 
c.; = ~arh4J 1 K/..,.1' 4 !77 ' t ' 

,z -
(-~.. z -

2 2 
K6 ., Y m 

m 
+ D(?Z) 

T2-:zM OCipa30M, 

177 Sl"- S12( /(0 z ·pz. J)' 177 r- )I z ?' 0 m (f2 2-(cl; )(.f:!.'· c.J:) • 

.lG3'!'0i•l,Y 

(I.3I) 

177 2Q 2 r.IY-JJ2
) _ 

mS:i"-f22(K.2·V"m• z')•JI"?'-
mw.'rw.'- Ji 2

) f 
w " _ w z -,Q"l,-_-w"'•' + 

' z ' 

T 
Wz, ,• y"> /77 ;ZI6_..Z- / 

w}- w; 
1 

T E ' _Q ,c- (l..'i 

::-.::iS :s~paEeHV:.e E pery.r.F..pHO n He co,aepz.IT czn..ry.-1?.:pHOCTei1 ?.a .nei!CTEi..t-
T~~nHo~ OCfl. C .IJ.pyroH CTOpCHH, 

I 
Q-wf 

j 

I 
- -'-
- 2uJj { Q~wi 

I W•~O 
I I - -

.fl2- wf c.:.-- i.D 

21[ l 

2w1 

~/. (,_J } ' j = 1,2 

[ rS lw·wj)-B{w•u:;J}. 

.:s.n.z;.: odpa3o:.;, il3 ltCPMY;'!!i {I.JO) r.a.aner.: 

1 1'") liw, r . /tc,;, s ;mrv'·w,2 ) J,P.Iw)~zo"'"t -f'hw DfGJ-6!,)+ D~"~· ufw•uJ,) z • ~ : ft, -e ' c ·-1 wi:. -w, ... 
(I.32) 

'f O<,j [ j- :-Jln'-': Crw "-'z)+ p'~"' dfw•uJ:)l mW;:(c,J:-J!') '-I [J_;;- UJ~ • 
" ' 

T1e'To:.~ (I. 31) ~:.;.:ee:.: 

&....\ --- 0' Kcr.ua ? -0, 
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/j w, 
-; =8, . -_I 

B-·"41# -----..--- == e - f j3 , 

iu:;, 
I - e -ftliuJ, 

"-:Z -)l ~ J :;':? 
CoEepu;a.E :s (.1.32) .rrpeJJ;e.iz~!:il:rl! .rrepexo.u; ? -0, ?a!ge!i 

J rv:) = 0, m"8 1' ?.~:!}, •.;' (""') u (u..>) + 
Y"m (I.33) 

. ,K/d;,s { /i_ d(w-n)+- /] d(W')L} (. 
T 2)1. 1- [' pH}-' r ['.I'~/"_ I { 

3Erui C.U€ZTp2.;:I.HY!J ;!E'?E5C2EHCCT~ • EeTpy.!UiC Bh:"q;.!C.~i:~?:O .!t$yxEpezteHEHe 
::oppe.::..srmcE.El:i:e ~_:::rm:;.:: 

< P.c (t) f!e!rJ>j,~ = 0' ,.! 1>)3' 

(1.34) 

< !!/ t) P. (1') > "' .~ Pf 
m<a + /(,z { li -'PI"'' /i '.?-ft-nl 

m T ( ~-l 2jl !- ['"ft".?- /? T e-"'-': I [' ) . 

?accMOT~ ?errep::. 6oJlee OO.l$!it c~ 7 !tOr;ta: V {:f) o6~e'!' He­
..:rpepi:.SF..!IM cr:e::Tpou :a z:pe.:4e.."!e V--.,...,. • 

3o33ps'IHMCF.. K q:c~zy-~-:e ( l .. Z?). ~lz.reeM 

sc iliw 1 f. (.Q) 
: w+io, 
! 

Jp.,_f.p(w}=o •. ~m Z;z!t-e·flnw) · w 
? iu.;-ic, 

rze 

~.!,'iTO 

- j (.12)~ 

? 
_Q L1( .Q)- ? 2 

J'77.Q2-?Z+ _Q ,1 (fl} 

f? (0)~-1 ) . 

f. (S2J/""".'"=o ? w- UJ 

;rr_:..-.:. .::;cc'Ta':'oF.:; M2.:1!i.X W • 
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;,J:J, Ta>G!;.: odpa30r,l, EM,It¥.r.l, t!TO <WHKUZE f 1 ( .f2) P.:Q!.!Z1..':8P.:CHOfi 

rreper.l8HHOi1 _Q pery.r.RpHa B lBYX II0Jzy'f'...:10CKOCTF...X: 

lm Q > 0, 

'Jm D < D. 

.J.anee 3ar.iet!aer.l, t!TC no)I!OCa ®'E-LUV..11 

I 
/- p·J3Ml 

(1.38) 

E 06..-1BCTM {L38) B6JI:a31~ ,ll8f.1CTBHTe.r;J,H0!1 OCii 6YJSYT COCTE8TCT38HHO 

27lt. 

.2 = nfi ' Q= 
-27£,· 
!ij3 

Orcma. ecr.:.: J,'J:l w.:eer.; oCi£:Nrr.IDi 3a.J,ilG-':yTbill KOHTYP C' 

11.Jll. E OCi~1aCTi! 

2K 
O< JmSl< !iJ3 

2JZ 
0 > 7-mfl. ;>- h/3 ' 

TO 

1 8
-, o. it-r l 

1- p·n!'a .fl (D.Jd::J.=O. 

(: 

!lanor:ili;.ll.; ¥Jpr.~ ;cy ( L20) : 

{ 15'(f) l { _f 
!J. CD.!=- v 2. 6'i2(f) f ·"' - ;- - f } 

B OCi.:1aC'!'i! 

(1.39) 

KOTO;:aq CO.Uepx.;:T TO .. l.bKO KOHe::n:oe 'U!CJ!O t!JI8HOE ( j) ,. KOf.UE. Od'beM Y 
~KCMpcBar.. 

Jo;,'ro;.;y .!l,.."l.R .n;c·cTaTO'IHO do.:::hu.n:.x J rl I 

I f2 L\ (.Q) I • [onst 

/L1(.Q.)J L 

jJm.Q)~ c >0 

[Msf 
/SIT 
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(1.40) 

:i.!:l, -ra~ OCipaso:..:, !.;.OEeu E00pa.T:b B Ra'l:ecTEe C" 6ecr:cEe~ 
KCH'?yp: 

iE- ~ <CJ< (E 
' ' 

• o<> 

·,.. - .,... 
t.c-o.o<W<tc~ oo0 

D<E<E,< 

ll no~~TD 3Hpaxen2e 

2ll 
li.J3 

tl .. .,... ' . _ mit; ( e ·<fl.lt·r) 

2JZ) 1-l?·;;;m. 

ic,--
. i.e ... <:P • 

Q ·Ll(Q)· ?z 
rn D. 2

• t'd2!J.(S1) 

0 .a. 

dSl ~ 

+ md?J e·<!:J.rt·r) 
27l I- e ·nJ>O. 

Q Ll(.m-}z 
m_.rzz. tz.,.ill(.Q) d D.= O, 

ic- oo 

Z3 ROTOpci'O C;re;zyeT, l'.lTC Ll.iT8!'pa.J! 

it~ -t-Slfi-Z) m,·l;J e 
- 21l . -,-_-e-=--";;-;:.s"a" 

LC--
He 3am!C.i!T GT 3€.El"!lli-o:B' t. , :KCI',U2 

2ll 
0 < c < 17/3 

Q fl (.f2)- ?" 
dQ 

m. .Qz- 2"'12Ll W) 
C ::ptn:~n:nez;~T o6r..a.CT:i! 

+~ 

(I.4I) 

AEal!orz::;:HHM cnocooo~ yCi~eJ.!C.F., '!To TOT ~ aHTerpa.n:, 33ET!:rll no 

KCHTypy (- i C - o-~ - if ,. ge.) , .lieJiame!J.:Y B ffirvt.:e.tl ITO.:zy-I" •. ilOCr:OCTZ, He 3a.BrlCHT 

OT Be.:"!i!tn!r..H C .. zor.n:a C np~SLIT o6.nacT.: (I.4I) .. 
i.i:s MOxeu '!'ene;;::. r:epe::~tca?l:> 311paEeE-2:e (L36) E qDpMe 

ic .. ._. ..... 1 •. -1 - <,. ~<,. .. !. 

inm( t' 
<f!,(t)f',J0~=m8-27Z J - -·-A S2L1 (.Q). ?' tiS2. + 

,.,...(""),Z '2.~ r-. ~ '0) 
ic- co 

21 



- i.t .... .,... 
_,_ 1hmj 

27! 
-tC-.-

e- :urt-rJ 

f-e-;;J3a 

~.uec:s, 6AaroAa~q (I.37), (I.40), 
;: 33DlC8T:b 

~'LM.Q)- 22 d f1 

ml2 2
- ?2•l2 L!(S2J 

1.:1:1 ;,IO::::er.; nepe~T~ K npe;r;e.cy 2 -o 

Ll 02) 
' 

i£•cC 
<p..LrtiP.IrJ>= 8 _thmJ P;nrt-7) 

'" ey m -Zit f -"'" . -e HIJL .;-L](.Q) 

'E--
(I.42) 

·it •oco - t.nrt-t:l 
i!imJ !3 ' L](J2) 

+ 2;r 1-e-lifio.· m.l2"'J!.l2) d f2 . 

-t'E.. o<> 

Paccr.JoTpm . .; Teneplo cTar...uapT!ill""rl 

•• 3 (fopr.;y .':hl (I. 20) v..ro1eer.1 

npr.:.n.e.rG~ rrepexo.!l, V-- oo • 

f!. (.Q)=- s·~E (Y) d y v J2-)l 
-~ r.ue 

- f SzO) 2 {r -~ tv (w) = y ~)EY"'(f) f o (~(5) 'w) • o ( y(iJ-w)}, 

Evrw) :;yO , Ey (-w) = Ev rw). 

.:;; )J,f!OJIOJi'm:r.;, t:ITO S'I'a C606Ule!!HE.fi (iNHRW''"..H 

E y (W) 

C7!)d.'iMTCJi K npe,!l,e.rThHQl,·:Y Bhl:paEeF.lUO 

I $ 1
rf) z -

[ v (uJ)- E rw! = (Ztd J 6)!:(f} f {lf(JlU)•w) 'o(v{f)-w) j df 
v-~ 

T2:-:ru,: o6paaor:., '-ITO 

1°) panHo!.:epno Ea J1FJ6or.1 KOHetiHor··' ~tii.TepnaJJe 
.,.[t-ee-< W< ,·f. .. oo C ~o (1.43) 
(:n BE:pX..t!ef1 TIO.;ry:i..i"iOCKOCT,;) 

22 

-if.-.,.,. <<... .. :..C-l.[..-<;>0 E >0 

(:= a;.gaeii ITO;zyTI;10CEOCTZ.): 

·- d . ·-

J E ()J} __.!:_ -- Ll (Q)= r v S2-)l - ' 
-' --

2°) ;::,;-;.£ I 'lmil J >- E 

I f2-fi r .Q) I -5= K< 

ErY;dv 
_Q- )I 

:-.ne Kc - ecT:E:. ::oc~oE..::.;..r..a..r.., Ee 3aDRC.~ OT o6'!.e:.Ja Y • 

(1.44) 

B aToo c.ey-;;r...ae 1m uOEe:..: rre~a 3 ;;opr.zy-.1e (I .. 4.2) :. npe.ae..."'Y V-o.a 
:.r 3arz;:caT:s: 

_ iE- -iflft-7:) . llimf I? Ll- r~2) a Q + <p._ rnp.,-rn ~ = m8- Zll l-e-fi5JJ mD ~Ll- (S1) -

r.ue 

i.C-ao 
-£E ~.­

. tnm J 
T Zll 

e-'fl.rt-1:} 

/- /? -J'Hl 

fi-(..12) 
mS1+JJ_rS2) 

dQ= 
-i.C.-..o 

- +- - ZQ!t-T) A ( 12) I"'"'' E _ t7in7j E' Ll- 1 ctG.J 
= mB Z;r __ f-e-J'Ii!l m.f2•Li~rl2) i«,-ie 

.~ 

L1~ (.Q)=-f E r v J 
_Q - )J 

ErYJ=Er-vJ?-0 
' 

d J} , 

H 5 CB£3~! C (2°) 

Ji2 fl_ (i2 )/ =::- KE AMi /JmQI?E. 
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(1.45) 

{I.46} 

(I.47) 



ilpaBM '!acT:o BHpaaeHiffi (I. 45) He aaB~lClo!:T oT :aeJIW'illliH E , ecJm 

E TIOJIOID1T€JI1>HO M .JlOCTaTO'!HO r.:a.Jio. i.:.H, Ta!lliM oCioaam .. l, rJOEeM CoBe!Jilll!T:£. 

B (I.45) npe;I\er.bH!lli rrepeXOl\ E. >0, {- 0 a no,zy,;:n* -
+~ . _ dm1J w -iwlt-l) I L1-1.Q) ,.,.,o 

< j{;JtJ fk ('[} "}:1 = m!!- 2K f-p-PR•· 8 J2'm.l2·A-Il2) dw 
_,_ Cl.'-£.C 

l. 

:10CKOJihKY 

.1-W! =-I 
mQ+L1~(Q) 

mQ 
-t-

177S2 +Ll-U"2) 

illm cJ 1 I"'·'< - 2/[ 1-e-fi"'~ · J2 . =- 13
177 rfrwJ=-mBrfrw) 

W-t.E ' 

ra;;, HaKOHeu, noqqaer.i 

+oa -t.'w.(t-t) 

< P., rt) P.< tz:;:;
9 
=j.7 (w)p C/.r.J, 

-~ ( I.48) 

t!im 2 w I 
J I w) = 2 t7 . /- B-.IM"' . -m--:Qo:-',.-.1"'"""~-;-( SZ;=;-) I 

w. io 

Cz.)- L C 

.. 3 <!iOPl•WnH (I.46) HMeer.r 

'* 0TM€THM, '!TO 3,Il,€Cl> MH Dpe,IUIOJiaraeUI, 'G:TO pa3p.blB:l Bt~-paXeffit.q 

I 
.f2 

Ll~(Q) lw.,o 
mQ •.d~ IS2) w- io 

nepBoro nop.n.zuta, TaR '!TO ec;n1 F (fl) - a."~-~.a.Jrn:TKtrecKaH ®'"EKI~Hs B6.ill13:.i 

,IletiCTBHT€..'I:bHO:lii OCH, Ka.K, HaTipHMep, 

S1 
F ( .12) = I-B-}3~W 

'1'0 

f L1~1fl) I oHio = 0 
( Fm)- FrwJ) 12 mJ2fL1-mJ w-i• ' 
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.1~ (w:riO)=-JErvJPC~v)c!JI:: i-n: Etcv) 

.~3 3TOI'O c.r.e.cyeT 

I I iW+LD 
mil. f1oc (.S2) . ~ D _ 

W- LO 

ilocROJI'...k>cy" eme 

w 
1- e-,sait; ~ 0 

' 

Jie!'RO E.Hli,eT:£., "'TO 
• 

]fwJ~O. 

3aueTilll, "::!TO~ ec.r:.a E Ka.trecTBe E rw J 3H6epeu 
z 

Erw)= ~c [arw-Y.J~Jrw~>'.)}, 
Lill IlC.ey"iOM i!3 lj<:>p;zyr3 (I.48) H8JJJY rrpeZHIID <!IOp;zy;ry (I.34). 

4 ... Byc..zc.;;:eHKe cD06o)J.Ho:::!: aHepi'l!i! ..IV"!E mmeiDio.A MO.Ite.TU! 

(!.49) 

JepefAe~ Te~ep~ E BuqzcEeEZD cBo6DAEO~ aEep~ paccMaTpllBaeMOa 
~eCKCI C~CTe~: 

-fl/1 

F=- 8 fnSpe ( H= H L.lnEar ). 

...::aOCiG,5.H3.E anepi"'r..<: OAHO.:! ~CTi:!l$ C J&aCCo2. m , He ~sa.m.ro,i:i;eRCTBy­

nmett C ffiCHOH~;?? eCTb 

- ii'ft ( fi' ~ ;;')!' 
C fJ -- jJ - Vii' Z ' 
's ~- 8u7.Spl' zm ~-Bum fnSpF 

J-!l 
O..:BO<Jo!!,Ha.F.. a;;:eprHE q;tJEoH.E.orc no.r.£ L 

Fr. =- 8 tn Spe -H, J3 
' 
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i-1- = ~ L_ r P; P."" • )/o J ff9;J · 
l.. .:... {f) f 

:locr:o.nor.:y 3T.l 8Hepr~i:I XOp01!0 113B8CTF.J:I, r..a: .. h"YE..OfO EtR7.C~'Ii.1T:b TY 'qaCT:b 

OCl;,:jefi 3He;;:-~I:1, ROTOpa~ COOTB8TCTBY8T I:3a~:r .. 0,2le!icTs~::J l.iaCTiliill C lPOHOE­

illli'.. co;;e: .. : 

c -~- ;-
' lflt = f- 5 - 2 • 

..i..TL."i. y.r.oocrEa I:!:i1·!;1cJJeHHZ aEe.n.er, r.apa.r.leT_p A ( [ ~ /1 ::=- f) B oC\~ ra-
Jo·-'"o·· w· H {H- H ) ' ·•••··n~ t:.•=~ = I- • 

P2 l;'f' I f A252 
f

2 
-z · f " - • 

HnJ·2-·-2 • 6--E~·"l·L.ry Lil \7f{f7)+Hi:. 
177 V tr! V(f) vv U! 

Bv..,.uai.: , tr?o 

TaK::..:. 

T~e. 

OCi .;8.30. 

H IO!= Hs 'H,_, 
H(tJ=ft. 

1 -- -J dFn! !1 
[I -J3h'O) ;-~·"- ~ d..J=-8 tlJ f,7Spe d.<= 

f - !] 

S 
['jf(,j) -Jht(ri) 

. p (l;f E' ' 
= f .Sflp-fillfA' 

1 

f< [Iff -> . 
[I ,J A,Ef a' A 

0 ' 

1 
tlll 

F,_nt = f < 0' tl i.£9 d .-1 ,, (LtcJ) 

B aToM: qopr.JYJie t1P.JJ.eKc A y:ca3w.oaeT, t.J:TC ycpe,!l,He!ilie coBepmaeTCR. 

C nor~lO!Ul>IO CTaTflCTi-l'tlSCKOfO crrepaTOpa la6Cica, COOTBETCT3YI£Inero :l'B.!Y...JU:,TG­

ili'.ah-y H I?. ) . 

Eo d!lnJ I 
-- =-
rl..l 3 

1 ~ S'J'- · I - :z 
-V [. ~ lz,L fV L 5,9/f· ) . 

(J.) (f) 
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C .n,pyrclt CTOPQHH~ M!i M""OE:eu 3aill!C8Tl> ypa3HeHill'i ,It3i!Eeffi1E. (1.5) Jl)IE 

raill!Jl:;TOHHaEa H ( ;l): 
z- z<>' z · 

d z z- 1 il .:>1 f -. t 
-m dr"' -t z= II y'rJ) .,,1V ,Li! sf 'h f. 

til tr) 
JoaTm.:y 

iJ II(}.) r ti2 l- z -) 7 
;. < ~ ·\er =- < 1177 Lit' •} 7 .::1/f 

Y'lliT!Bl.~ lj:opuy:,g (I. 6), (I. II), ( I.22), il!.!eeM 

<ZJf!Z,rf<:J> =0 
>.'J' 

.£ #.t.' 

.... .,... -~wlt-r) I nt e . dw 
. , .. ,;, 

< L.1. ( t) ""[, ft!£</ Zff f {- (' fi~R m.Q:·r-.fl. ~4(.fl.) '-" .; O 

(I.5I) , 

(I. 52) 

},9 ~..z. t~To,sar.reEF_q rru&L"GTOEill!H H Ha H (A ) , z.w 3Eo.u.m qa.liTop A 
B S,, H TO;:ua Ll(Ji) 3al.ier.HeTGH Ell J'L!(J2). 

Jc3Toey 

( d'z.,ttJ 2 t)') ~ {T)' -::· -m atz ·2 z..r y·~.o. ' ..... 

' ,_ 
= !.2..J mw

2

- f' 
2ll 1- eos~• e 

·- . ( ;n r e-'w ~-z] 
- ' - 2;;: J /- f'-pw!i 

~ ~ yqeTG!.> (I.E:i) ZMee!.: 

.:wtr-7} f !W+d' 

mQz.p= • .fl.A'LJ(.Q.) i . aw • 

.< • ' m.Q-? 

m~'22 - ?''.!2 ?. 2 LJ(Sl) 

·~-:..:; 

I Cti-r-(.6 

1 dw 
lw-.ia 

(Jl-w) 

iJJI(J.) _ i17J-- I m.fY- " 2 ,"'•;c . < -. - --. 2 ' w ), ~ · ::i'.'f 3 27l 1-e/3"'/; mn'-J>S2A'tJ.IO.} i ct • 
01£--t,C 
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3aMeTIDw1, 'iTO 

n7Q'- f' 
mn'-)'. S2 i'N!JS2> = 1-

_Q AZL! ( .Q) 

mQ' ?'• .QA 2Ll (QJ ' 

mQz-2' j""io 
tn.Q'-?'•.Q;>.Z4(.Q) w-ic =- S2 · il

2 
.1 r.Q) j"'''c 

m.Q'-z' • ..Q/.'4(!2) w-ia 

li03TOr.(j' (I.5I) ,11aeT 

iJ /I (A) iii s { 
< il?. ),_,'l=-:527l" t-e1'"'1 

l2il4(.Q) I"'"'" dw ~ 
·w-:a 

msl''-?'· il~<l (f2) 

,t; ·- Q il A(Q) I o.>•ic 

=-3 2n: J 1-e·Plt mf2'-p•.),zf2Ll(Q) w-~w 

AcnOR13YH anaRorna~e coo6paaeHZa ~ Buqzc~eHKH Koppe~oaEoa ~E£­
wm 

< f!t_ (t} fl.,~. (T) ~f ' 

aaitneM B rrpe.neJie p-- 0 , Y ..._ oo 

< iJ /1(;1})> __ Sllif•- S2 _!_ 
o" vr- 27! t-e"/'"" J2 

;>. L1~(..Q) J"'''" 
177J2•i!',1~(Q) I dw, {I.53) 

~-ze 

!IpaBaH ~8CTb 3.UeCb He 38BECRT OT £ 
odpasoM, rro;rarM C > 0 , C - 0 

, Kor.11a D < c < Zn: • TaJGW 
17.}3 

TIO.JIY"ill.l 1!3 (I. 50) 

1 ·-
- 5<nf f Q I A·~{S2) •W+ia 

Fiat-- Zli d:< f-p-:I!Rn · j2 ·177J2·,l~ rS2) / d_VJ 
- Ct.l-£0 0 --

{1.54) 

PacCMOTpru;. crre$18JrbHillt nO.llHO't!SCTOTffilli" CJiY'ia.A: 

K.' 
£(w)= 2" forw-voJ•orw.>'.)}. (I.5b) 

28 

T'.Jl'l!:a 

ll 

3~ (Q) =-
K/S2 

QZ-)1/ 

{ ?. 4-f..Q) I ;\K} 
- Q 177J2·ilz4~f.Q)"' S2. 171Slz·(mY.'•Azl(/) 

3To EHpazeh~e ZMeeT Tp~ rrarJDCa: 

J:2.;0, 
I -----:.2' 

Q ;/'(A)' Q ~1'- (Jt); _JL(?.)= y)l,z.;,z m . 

DT>reTl!M, '!TO 

I I l I I J 
.J2'ji'r<> = !Zjlr;.> Qpr-1)- Q •_JLO.) -

Bi!,!U!M, Ta-tG!li o6pa30M~ "::ITO 

__ I_ ;\ L1- (Q) 1"'"'0 _ 2;cidfw)ltK.'_ 2r.Ax.' 
.Q m..Q..-,FA-(12)jw-w- n7>'}•A2Xo2 -?b.z(),}m 

' ) orw pmr.orw:Jif-'1)} 

l! -3in J n -- --
Zil t-e-,s1iu n. 

{ A A-U2J l .,,;o 
mn•:lzL!.,.rn) ct,rv; 

W-t.O 

a~ . ~ -2 3}.ir.2 li { I P-_Pi}!O) } 
=-38 i'n\11_ uvL T '? ·•''1) f-p-J.3ir.)lfA} · /-E-fii;JifA) -

: d~ [- ~B tnf mi.'· J.'K/J • ff 8 tn ( f- e·P-'1''"). ]B!n(e "jy,":.'t)}. 
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;-:;oaT or.;;i" 

r;;;;$/i ~'int <-38fn ,J~· i (p-"1,)"38/a 
-~.$ .;;~,. 

f- f? 
t- e -/'-'fl. , (I.5i) 

I Z ,tz 
3)(€0Io )-1 = ~ Jl, • ,.,; = jl 0. =f) • 

Ka.K Ml:l Bi.1,ll8JIH, BC8 paCCMOTp8li!ili'8 Wli-~ rpi!F.E. l1 KOpp8.i!.f+_.UftOHP.H8 

.JYHKIUHi, O'!'HOC.HII{HeCR K 't!SCTMUe S , T8K E8, !':aK Z F;17 r 1 onpe,lle;r.~­
KJTC.fi [pyHKU,i.1elli E r }') • &1IDIHMe gk>HosEoro no.rrn: Ha aT:v: :ae.ffi!t!L'l-l'..!:l 38BI!CHT 
;mw:o oT cneKTpaJI:oEo.ia H..~TeHCiffiHOCTM E r )I} • 

TaK, ec;m: l<il:l ID1i8t;M JlB8 p83JIEG:lille CHCT8IW OCin'.JI.JIJiTOpDB~ B3aiU.'Kr-
,nei!CTBY~ c r.al!lei! l:J:8CTMUe~ S {paccMaTpaBaeJwt:n.! c6pasorn), ;E.J!.E 
KOTopux iflYHY..uiDi E r Y) dy.neT O,ilHo~ H Toi! ;s:e, To :ace ynm.!sHYTHe :aeJ:r:.rqz.­
Hl:l OCT8JiYTC.R H8H3M8H.~biMM. 

Pacc~.10Tpvu.J, H.anpm;ep, 3a;J.al:J:y .E.BYX TeJI: 

jz 
H =2m • 

-z 
2 -2 p 

_!_,___ (i- RJ +2M 2 

3 

=Z 
cl.:f 

H" 
, , R' 

= ~ _,_ K. (? -R )"• -~-
2m 2 ~ "' 2M 

* ilpY. 8TOhi rJH yqJlH, qTO 

I 

flo~. , 

_j_ J d { -finpw -""-"'-'' X z 8 tt-1 !n (/- P )+fn ( f -!,jd .1 = 
0 

3 . 1-e--""-" ( r""-"- 1! 
-2 e ftn ---:;a.~. ' tn -"'" } = 1-zo e -1 

= } f} {fn 1-f ._,,_, 
f-p·fthY, ' 

..G~ -jM:;r :P-!R 
t £> e rt-e J I 

f) \ -
(!-(' .1'-'Y,) J-

= -38trz -)l.(Y, 5 j; ( jf • Ji,) :-e_ ,_,. -z-
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(I.t7) 

ll COCTEe''!'CTBym.i!e I'a!.lli.iThTOHi!.aiill CA30I'O Tere: 

fr I 2. 2 
Hs =2m =2m 2__ ~ , 

,~, 

-z 

H 
P x:- 3 

z=2H. z' R== L 
-'= f 

( B.
2 

+ K/Rz) 
211 2 "'· 

2r-m:c,ll:M :a=t:-a-::::eS!e .u..rr.q c3Q6oAEQii a?IeprT.!lli: 

Spe -r~_.s -- 58tn Spe -7l_.s 
S pe- rlsf'.)P.f? "•f' - .Sfl.e-1/sfi S/?_P Jl,J ' 

(S) fE.} (SJ {.EJ 

F- =-etn .nt 

r.rr,e O.Ti,EOU8pEBe ran·1 G'l"OZ..Aarui :Ji. , :Ji.s , J{E COOTB8TCTB8liHO 6YJ!:jT 

P2 z 
]-{ K. X" I 2 =-~-(:r- )•-p 2m 2 '- 2M ' 

2. pz z 

Ji P li ,r; x-Z 
s =2m ' · X= 211 ~ 2 

.J;ii8,;,'"'0Ea.J"Ii!3YeM C.!UiOMepE:rli rar.!i! .. iTI>TO;..r.-m 'l-l' :Jt' 
TH 9 , a 2: COGTE8TC'!':OY!Il"'!e ?J.rrfY .;ThC!i y 

, 3BO,!i.E. HCpr.alil>Eil8 KOOp.IU!Ea­
~1 • ' ':/ . 

3aJ..1ettar.: ~ nc 

!!.O .. '!CE!U 

m.:r·MX 
m•H = 9 X'-X:tJ. 

tJ m d d 
i!i = md-1 t19 ' oa ' 

il - 11 
[lX-m.H 

a B 
oc; - i!Q , 

m 
jJ = mu'-1 J ' J' • 

P=_jj_y-Y. 
m+H-c 

31 

(I. :,Sa) 

(I.586) 

(I.58:E) 



.1'1M€€M 

H = I + j_ M•l77 ~,• Kz n< zrm•rtJY' 2 Mm ~ +-2 u.=fl- +fl. L/] 0$C 

i'!Ta.K, 

y< 
Hfn =2(m•l'f)' 

h,t = · 3 Bfn 

If _f/1+m112 
K.L 

n'<c --z 11m ::J .,. z' Q' 

.')pf?-"•·I' 
SpE-·H. B- 38!17 

,5pE' -lfc"f 
.)pp·"d' 

(I.59) 

KaK XOOOWO H3BeCTHO, CB060AHaE 3H€prHR OC~1~TCpa If[ C qacTOT02 
V

0 = ~ ~"' 3 O.UHOM€pHoM c..:rry-q:ae Cly,:n.eT'* 

17v " I F,_ = 2 ' - 8 U7 I -1?-J'->. 

8 flOCKOEh~j OCUHJWLRTOp f1osc HMeeT tia.CTOTY 

_ 1 k/r 1'1• ,nJ = )! I I 11 
Ji- ~ 11m 'V ' m ' 

Fosc 6y.neT 

Fo" 
I 

= ~ - Bfn hf"''V-< 

~ ilpl1Ul€'t18HH8 • ..1M ra.Mlof..JILTOHHa.Ha 

H = .P" ., mw'X' 
2m z 

CB060~HaH SHepr~~ cJy~eT 

nu' /jw • -F= -z-8/n (f-p " ) 

32 

8 = KT. 

j1Ta}t~ 

·;I. R -_;'11>; SPE' =r 1-e 3 F,.,t=-3Btn te ~-fk/'- 38fn ,_,·/Jn.P • yhfji-J/,), 

nocxo.m:....v :c - KOO.P,IUIEaTa B i!Erep38.i.!:e 
COO'i'BeTC?Eyn!tei'O l!M!:iy .. <Thea 6YA€T 

/.., /._, --<:r<-2 2 

" 
2x n!i 
1.. 

-!¥nn/ ~ L e Zf/'f+m) Sp£ ·Hu, jS 

Spi?·Hsft = 
---L!Zl L p -(£< ->li>' L 

{/1) 2'" 

-- fi;>' 
r~H e -2~} ctp -

( 
f ·- :E::. Z!l~) J p Zr> dp 

!...-~ 

_ I m,f1 - v /17 

Tenepi. l!MeeM 

-,l<nY. 
c P .~ -3 ( ·) ,p 1-P tznt=-58wv-;:n·yliji·JJ, ·38u7. -~"" 

3TO B:t.1)8ZeERe COBfial!ae? C i±OP~-,:.og (I.56), eCJili IlOJIOXi!Tb 

, 3EatieHHe 

' K.=N 
}~'"' 

!3:8Me~e .. HeTpy~o Talcre no,~~Tl> iiPPf.ff•7Y (I.34) .JUUi KOppe;!."illR­
o::moro Cpe.It.Hero, ZCXO~'i 2:3 !'aM.L.TI:TQDi!"'Ha. SA4a'G:H ;wyx Te.t1 {l.57) • 

.JO.J!QE!M 

~= i fo'-oJ ( lifY-f', 
Q = r a.,.+ a) ( ...L ) 'l'L 

2?lz}' ' 

rJlE a r f2' T - 603&-a2£0'.2'zy_$ 1 

(1m 
f?t=-. ' J1,m 

33 

(I.60) 



Jl OIIpe,!\8Jif!€TC!! qyoplo\YJIOli (l.'->9) 

' )I'= x. .· 
o9Jt 

Jla,n:ee IDJ!€€M 

nfl ._ nJLaa Ho>e = 2 

H 

T2K Ka.R 

iii aa = li)La, 
dt 

ay 
itt= c ' 

><3 (I.58) I!MeeM 

. '/' t 
a(tJ=P a, . ~~. 
ar~=e a, 

f = comt. 

!!. (t}=mrr:M :/,. i(aE;,ut_ae·<;;t)( ;1~_.u /"''. 

0Tcnn;a 

' 

(I.6I) 

( 
77 )' nillfl£ + -;,tt-rJ. {14:-•--d <f?trt)i!J!<J~1 = n;,N <y';q•z-r<aa>E • .;aa>P ). 

(I. 62) 

dOGKOJI1!\Y 

< ,y' ~.,?f~ .( ITW1)6, 

~ I 
<aD>= 1 __ !?·"ft-" 

~ . -:cl ,;--<a a>= p -fP-". 1 

l1l_.!L' K.z 
'lllj< = )I = ----;;- ' 

B pe~y~DT8T8 OITRT1 flO~~eM gppMYny (!.34). 

34 

Ta..Itm~ OOpaaoM. JUUliD.I, liTO .I(EjXBpeMeHHHe pamm:eecHBe Koppe..JIRUlo!OH­
HHe CpeJ!.Bl!e, COO'l"BeTCrnyDitKe 'tJaCTI!IJJ.€ .) .Jl.i'IH I'aMI!lffi'l'OID!aBa (I.I) 
B "OJUiCRaCTOTHOM" C;zyt!ae, T.e. KOr,I{a l}(J) =: ){, M.H 

x' . [ (W) = 2 [ O(W-Yo} >O(W+Y,)J > 

Te xe cawe, liTO H B c;zyqae pacc:J.K>TpeHHa: rru.mm.romm.aa npo6JieJ.fil JtBJX 
TeJI (1.57). 

Bo3BpaTHMC.H TenepD K :ruJpaXem!D Jt,1lli cB06o,itHott aHeprHH FL17t 
B aTOM C.nyqB.e :Z pa.CC!dOTpRM nepexo,Il K KJiaCCJfieCKoii MEUaEim.e. iloJia..L""'rul 
B qopllfj'Jie (I. 56 J li - 0 , Hali:lleu KJIBcc,...,ecKoe aHa'!eHHe 

Fznt =0. 

J1ei'KO m!JleT:&, 'f.!TO eyJie:soe 3Ha'le.HHe Ami cl306onai! aHepnm, OTBeT­
CTBemmi 33 B33ID.t(U{ffiiC'l'BHe, BC€I'lla peaJIH3YeTCH B RJiaCCIDIE.'CKOf MeX8.HKKe 
.ILJm ~ecKHX CilCTeJd, Xapa.KTepR3YeKYX. I'aJIZJII>TO.HHa.HOJd (I.I) co 
3Ha'I€HI!e>l /(

2
= X/ • ?2 (I.3). 3ToT <jalrT IIOillO yCTaJ!OBI!TI>, RCXO.lUi 1<3 

q,<:lpllfj'JIH (I.b3), KOTOpYD Mli rrepellilll!e>! B HI!,!\€ 

-< OHO,J_>- = _ 3ilif 
il). ~-'>' 2 ff 

B KJia.ccnecKou npe.ne.ne 

Sl. 
j-p·",BD. 

AL!(.Q) l"'·ZE 
mQZ¥.J'J1.M12J dr,V ~ ClJ-t.£ 

27Z 
o<t< h/3 

f<m 
n-o 

nil I 
I -e·ofJ'!l =fi = 8 . 

GHe.ItOBaTei!!.HO • .llJIH RJiaCCH"=iecxol. uexaHmm w IIORI.l 3a.IIHCaT:o: 

iE?...- -it .. -

, 
(I.63) 

< ~t)>..'f =- %~8{ J F(Q)dQ -J F(.Q)dQ} • (1.64) 
i£-- -c..e--

r.~<e 

F(S2) /l M12) 
(I.65) m.Q'-j'•J.2QA (.!2) 
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Lu EiUI.a:.,, tiTO F (f2) - oerj.r.:Jmr<.M aBa.rr:~.t:.rtiec:r...a?.. (j:yr<..RUY...fi E no.JIYmro-
c:;:ocTi<! dm .i2. J:. £ >C • . . -

,1oaTm .. y 

J lc (..Q) dQ =0 

(5 

(I.a6) 

,!l)lH mOOoro 3a; •. K:-1jTOf'0 KOHTypa, JI€Ea!!.(e!'O E :3TOi1. r:o.zy!l.i'IOC:KOCT;I. 3o3:Si,·;e;,: 
"B v.aqecTBt. G KOHTYP, 

~ - L .L 
E -

0 - t 
coctaB.'IeHHI:.!M M3 R:>ITepBP-~1a ( i[-L,, t.E r L) 
por.I B it 1f pa,u:zyco:.1 L 

Ha KOHType 

;= (Q) 0 ( }z) 
r·,'iN E~l,Il)~ .• , t!TC 

;1 no..:~a C c UE:H~-

IT03TOi.Jl 

J F(nJai2 = o{ f)-o. 
c 

i.£..-oO s FW)dS2=0. 

,· l'--
i:HiOJiHt: aHa.10fkitiHH€ paCCYftU188J1S MOryT 6HTb O.piD.:.t:HeH:J 'K .n.o:r:-..a3aTe.n:i::r-

CTBY 
-~£-~--! Fr Q)dD. :0. 

-it. ~,... . 

~eacTBflTen1HO, ~(J2) - pery.1HpHaR aHah4TW~ec~3R qyHKUa£ 3 ~qea 
no.nyn.r.ocKoc?l1 

':Jm -G- E < 0. 

noaToMy .uocTaTotl:Ho BH6paT:::. KoHTYP 

36 

0 lw 
L 

~ ~c:~a;ZTb CXOA¥~e pacc~eEZH. 

Ta;m.: o6pa3m.:, J-<_i1T!:r~'i rfopcy.;:!i {I .. 50}, (I .. 64), m.reeM 

- wt = 0 

Uo.n:qe:;t::se!.:, o:rrc 3TOT ;>e3JJIDT2T rrcEoc?:sn o6yc.,;:oB.JieE paccMOTpelii!eM 
CZCTe!W 3 ~ Ki2CC;..Ft:8C!W2: MeX8.EZK.i! .. 

3 :t3aHTOBO!.:.e:xa!ii!t!eC?:C1: I:;:O,E;XO~e !PJ.PMJ.':B. (I .. ·33) !:IORa3!i38.6'!', liTO 
qy.r:?:s!.F.. 

ns:z ;;, Ll r _Q ) 
F (Q) ~ 1 _8 ·fii7"- mQz.p".J.ZMQJS2 

~eT uc:.ma i:ia , .. r;.rrco2 eel!: 

27Zif! 
.Q = J317 17 - !:l;e.:.oel (1.67) 

z no aTol'! rrpzqz..-.:e .<!ETerpa.r:u EZ42 (1 .. 66) .::e dy:pyr pa.BHH HYJIIJ (o:m 6y;IyT 
;:Ja.EF.l:> cyw.:e 3gq€TCE E .C:C.m::cax (I.07)) .. 

0~ G"C""ZE"fTe OT T-:!.!.-oD2'3Be1!f5'1ff 

?a.cc?.IDTP.i!.M ?e::ep:o pa~noBeCE.He cpe.IJ:F..i!e oT tfP.PM 

< T [rz~rtJ·z.,rn;tz/tJ-Z.crnJ >c9 , 

r.ne T o603Ea~T n T -~pOZ33~e~en (yDOpF~C~e=noe ~0 BpeMeHU 
!!poZ3Be,4,eae oi!epa':'OpoB) ... Io or::pe.:rr.e .. ;"IeElm, 

T { A(t,JB rtzi_l = [Art,) Btt,J 
B(r,JA It,) 

lJoc:tO.;'!b!cy' 

I!pl! t.,>iz., 

@R f2. >f7. 
(I.68) 

(7"ttJ-1.~fr){-r"'·rtJ- 'l.tfrJ): 7JtJ ~-<'ft)-'t,/r) '/fft)-l.<(t)'{r(?}• tJ?:! Z.dr), 
l!:><eeM 

'!f1 



T {Ct~lt!-z.rz),}(Z.,-ItJ-Z.,-rz))J ~ 

t ")' L' 

[ 

z., It! <.!'it! -r.-rt il.Jz!- zd It) z.~-rn· Z.dz-J z.-rrJ, e= 

- r.rt!l./lt)-~.rzlt,·lcl-r,-rz!l.Jt! • z. ll'}·Z.-Iz), e= t< 7. 

l1oaTOMY .il3 (I. b2), IiOJiaraR ) =- I , no.ny"tJaeM 

a 

< T I(!. It)- Z.t (T~(:'.t'ft)- t.dl !) J ~ = 0 ' ec.TII 

< T{ (Z.tit!- z,lz-Jr'} > = 

= Ai_J-- 2(1-e-'"''t-rJ) 
27! -- 1- t? -}'"' 

<T{rz.rtJ-z.,rz;/j> = 

• ...-oo .iwrr-t) 

I I w ,,, 
dw m.Q'- ''• S2 fl rn) -( w~40 

f ~J 2(/-t? J. 2 Jl f- (' -,J'Wn mS["-?2+ QLJ (Sl) 
~~-~(,) 
w-,_c 

r:1. ~at"'' 

t > 7: ' 

t <. 7 

TaKHM o6pasoz,.;, 

z ni 2(1-l' )_ I vJ. I.69) 

,._ -L-<.oJ/r-r/ 

1

w .. i.o 
<r{rz.dt)-ZAl!)j> ~ 21{ [ 1 ~ 8 -,sw• mQ~?'·Slfl(flJ :_,, < 

.liJrE HeiWTOpHX IipZJIO:lit€~ TI0JJt3HO YJ.tl8T:O Bl:r•HICJIET:b ynopSJl.Ol.:i€Hl-1..S€; 
npol13B€,!\€HAA onepaTOpOB, 3aBHC.EI!ti!X OT "r>U:iliMOTO Bp€M€Hld" • JiOJIOUB f: - t:. 5 l:'i BHdpaB ,JJ;€i:!CTBl:'!T€JI!lHOe 5 Ka.K YllOpruJ.Ot!ZEa~ napa-
MeTp. onpe,neJiilli1 T- npol1.3Be.neHMe KaK 

Z.J-isj- r~-r- irr) 
' T { t.~r- is; r,~·r- icr) J = ::::: 

S ~G 
' 

1/(- ic;)- Z,t{-,-s), (5 > 5 . 

38 

Y'iliT!i38.ii ~';!UYJIY (I.52) IT;>!! il ~ { , M!i !!OJlY'li!l' 

< Tirz.cr-is)-ZJ-i<>J){t,-'(-is)-'l'.rf-ioJ)}~ = 0, (I.'70) 

B(:.;ll! oL ~of_ -
z 

< T [r-zA -is!- z. r-i6;l} ~ = 

.... - •"'-'/":. •rff 
Ill J 211-t? ) { = z,z 1- e-hwft • /Tlfl2-?'•nAU1J --

(I.7I) 
; u: ..;..it 

du..l 
i u.•-t:.:-

?acCJ.iO?piD.! O,!t..~O':l"_aCTOT.Ei:li! C~'zy"tl..afi: 

E («)) ; ? 2 

{ c ( w- Jl,) • J ( C.Jr Y,}} 
3 STO!l c .. :yq:ae ?.8: I...'C.ef!I.l He zc::C..-!1:.30EaT~ LpF..MO :±c.PL:Y~:E (I.69),. (I. ?I), 
a 3at:e'!'il:'l'b,. ~0 pe3yliT8T 6~eT TOT ze, 'tiTO :ri B c_,~_ae MOAeJrn ,!Ulyx 
TEE {I.57). 

!.~ mJeeM 

<Z.c(t)·Z.,(rJ>.;=<x(t}X(l)>o/. 

;:3 (I.58) 

_!:!_ Q-X=9t-m,M 

.Joc::mr~::y a:so~-mu:aF.. r; It l z Q tt) Offi!C5BaeTCF.: He3a.B.i!C~ !'aMH.JibTo-
HHaEaJa fii.,1 i! Ha~:. coo?BeTcneao, C!.!. (I.59), MH T~ecTBeHEo 
ID.!ee.:: 

< X(r} X(l:) >ef = <9ft)'j ('t) >'9 + (nr'::)z < (J(t) Qrr)>
9 

. 

0TC!lll8 

< T { ('l.d-i~)- z~r-i-m'J >., = < 7' / r9r- <s)- f (-lei)/} :>q • 

+~< rf(a t-is)- a (-i-,Jlf>.f. {m•f>112 L 
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(I. 72) 



Sru~eTKM, ~To 6naronaPF. (I.59) 

. (t-r) 

'/ 10 -9rl! = (M•m) 1 

Ta:K.iliJ\.1 o6pa:3or,.;, 

( (fIt)- f ( T ))2 > 

riMeeM Ta.KJ:\.e 

t 

J = COI7S f , 

< r'>-. = (f1ra7)8. 

(t-l/{3 

M~m 

qrtJyrzi-:;irJ~it!= j {(rt!9rn-prn(rt!} dt = 

t 
T 

I r t -y t r 
= Mrmj!fq!rJ-voyJd.t~M•miY?·9Jl=-ili M~m 

t 

Ta.K l:!TO 

(I. 73) 

(1.14) 

< T/lqr-is)-91-io"Jlf~= <9'r-isJ-2pf-is!91-i6J•p'r-i<>J)e? = 

= < ( 9(- is)-q (-i6J)z ~ + <-pr-is)?l- iG! +p r- i6) pr-i sJ >ep , 

ecJIH S > G , 

fi d~aronape. (I.73), (I.74) 

<T{(q(-iS)-n(-i15J/}> =-(S-o/ 8 
7 '9 Mrm 

3ar.:ell'i.l:l S = 6 , Jier:co H2XO.II;Tir.1 

< r {rt; r -isJ-9(-ioJJ'J!>~- rs -GJ"e 
'Y M•m 

40 

+ n N+m (S-cr) 
' 

ec.irn:S>G. 

t _[]___ Is -6/. 
f1·m 

(I.75) 

?enep5, ST06~ Bh~~~b EeEyD qacTS (1.72), r~ Tpe6yeTCE ~~ 

EHP8ZeE»e .I! .. iiH 

< r{(IU-is/-Q(-iGJij>,9 . 

38.!.!€TIDJ, l:!TO 
. -i)Lf /j ~ 

Q w = ( r/'"'a'.,. e a)( Z'IJJ;) . 

Orny.IIe. cJie.cye-r 

T{Wr-is)-Q{-i!YJlj = 

_ _j_{r JLS .,. -jLS JIS -)IS 
-22llJL e a ,e aJ{e a'•e aJ, 

+ ( e"Jo' .,. E :P"o_ J f E )"h' --e :P~J-

- 2 ]{{f./Q.r + f? ;.dSO}(f?/'"(1- ;- f? -poD))}. 

.IToaTo:r.zy-

'T {((J. r-isJ- G (-i6JJ
2

} >;9 = 
(I, 75) 

17 { p/S-<rJ .,v"-u' 
= Z-m)l Z<a'o>•2<aa'>-2e 'ao>-2e <aa'.>}. 

3,uec~ 

I 
<a 'o > = e•.P~'-t ) 

3aJt.e'1an., t:r'l'O 

I 
<aa-> = (r ?"-'';u_r 

_{_ _ I #'A K: ( >', )z f hV1 ~ M '\ 
mrn- 11m ~~[ =)J'Mm = T m (EaiiO""""· 'ITO <ldL. = m-t- IV\ ) ' 

/1 2 ! m• I _ 1lZ _ }(/ ./1'--Y/ 
(m,M"' '?llu ~ m' mu- ,..,za- m',,3 =mP'' 

J r -'·-/ .,., .r / 

EPMle!l! i!3 ~:.?G), (:I.7:), (:.76) 
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< { . '} "')'a I !i("')' T (7_,(-LSJ-l.(-iGJ) ;:~,-()7" m (s-<t , m n7 ·/Hrl T 

"'-Y.:', £ f / I {lu rs .,, } ,.r_•n ·rj-n·f'/S·GJ)---· f' -f). m-)1' f -e-•fi.P c e•.l'l"-f 

(I.!?) 

.. lHTepeCHO OTM8THT:b, 'll'IO 

< T [rz,~ HSJ -1,~ r-,o Jlf >,? :;..o /i ,Kor.aa I'O-oi~J3/;=e, (1.78) 

1 
p~e B,XT. 

§2. BJlllliCJIEHl1E CPE,!illllX OT '!' -llPOI!SBE,JJ:EEHli E.Jf..H HEKOTOPHX 
M).IiEJilllHX. CJ!CTEM OCIMJljijlTQPHOID BH.liA 

Jlycn, raJ,·illJil,TOP..Ha.H r .ftBJmeTC.fi KBa..npaT.~qHoii,ITO.i.iOAil:T8J!!:.HO 
onpe,D;eJieHHoi1 ¢opr.1ol'i na dose-orrepaTopoB &d. , 5«., • 

0d03HatHUI. CT8Tl1CTM'-!8CKYIO cyr,J.;y qepe3 

7 = Spe -J3r 

a paccr..IDTp1".r.; nn..l.feitHH"e !p:)pMbl, nocTpoemrne Ha ocHose dose-oiiepaTopoB J.L, p T. 
0,1 • 

A,, A2 , .. As, 
H CTaTHCTM'ti8Ci'G18 Cp8,Il;ffi18 1 COCTO.ffi!lH8 i13 ITpOH3B8.U8Ha.8: Trurnx tfDpr.;: 

<A, A2 
_, S -j3F 

.A,>r=Z · pe (A,·A 2 ... As). (2. I) 

42 

~p>me:oo.s K (2.I) 43BecTEyD Teope.uy Moxa rl ]e Aor.mmmaca, o6o6mamtVD 
TeGpeMJ 3RKa. 

3BoM cnapi:I32:az.s: 
~· 

AjAe=< AjAe>r 

3~, liTO B:C:pe..Ee3Z8 (2.I) pa:SHO C~8 !!pol!338~effi!:l! ECeX BO~.BX 
crrap.i!sa.E::itl!. :lanp.ro.rep, 

~ .--.. .----, < A,A2 A3 A4 >1 -= < A,A2 A3 A4 >1 "' <A ,A2 A5 A,. >r "' 

.,. <A, A~, A .. >,= <A,A, >;. < AzA4 :::-.,.<A, Az >r <A,A.; >r.,. 

-. <A.A.,>;. < AzA3 >r . 

Ko.::.e~:-w, BypaxeEHe (2.!) pa3Eo ny;m, ec..'I.! S ne-;;;:erno, nocxom.ey B 
Ta·~wi!: C..:!TYawm. OJlilli K3 o.r:;:epaTopoB A 7 ,- . As ocTaeTG.E Hec.rrapeEHliM 
a npK aTOM 

< A1 ~- = 0, 

TIOCKO.iThKY A J - .tTIEefE2E: q:opw 1!3 G.,[ • i..l.... , a r - F.:BaJWB.T~ 
q,Dp!&l. 

ilpRMeilliM Tenep:::. a-ry xopomo :i!SE;eCT!iYD Te:x.tm::F.Y" !!:: E!Rl:!CJiemrn­
E>l]laXelilli< < e A){. (A - JillHel!EaH qopm B paccMaTp;!BaeMRX 6cse-onepaTC>-­
pax) • 

.-iJ.reE:U 

<eA)_=f .!..._<A"> 
1 11.,0 n! r 

=2._ _{ ZK 
K~O (ZX)' <A ), : . r 

I " I 2K = , L rzx;J <A >r 
K=f 

(2.2) 

EJra.I'O.rtaPF. Teopew: Moxa z .lt-;Lm.~ca 

< AZK>r = G fx) ·< Az>: 
? 
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r~e [j ( 1<) - -qzc.:ro :scex :aos;.:aB...:.J.HX cr...ap; .. ~~a!!z:Z :s EE:>pa::eE:-L: 

' A I ' . ' . A s ..:>;­
~ 

ZK 
B;-m~u.;, 'Y. TO 

.. Tali:, 

0TCKG;a 

GU!'i, 

6(2)=5, 

. .. .. .. . 
(i {Kd) = (Zx+I)G(K) 

G (Kj- I 5 .. (ZK-f), 

G(K) - 1·3 . . (2~<-t) I 
(Zr,)l- {·2·3·/,.. ·(ZK) = 2"·KI 

A ~ I <(e ):=I+~ -<_!_Az,K e0<A'>r r L K' 2 /,r = 
k:{ (2.3) 

PaccMOTpm.; ynopmj;O't!eHHHe no napaMeTpy s T -npo.1.SBe,n:eHHH: 
orrepaTopoB, onpe~eAMB 

[

A(S,)-A(.Sz!, 
T {A cs,)·AC.Sz>}= 

AfSz)·A (S,) 

H, COOTBeTCTB8BHO~ 

eCJm s, > S
2 , 

eCJm 5 2 :>5,, 

T { Ar.S,) MS2 J.. MSn J} ~A (S ;J-· ·A ( S~), 

r.n:e S ~ - , · S;, ecT:o TOT xe Ha6op S 
1 H1:&i TIO BpeM€HH CJJ€.Izyl!ll!l'U><1 o6pa30M; 

s,·~s;> >--- s~ . 
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S n , TOJThKO yr10:PE:Il;0'9:83-

1lHTepecHo amae'!'l!T::.,. 'tl'l"O 6xa.T"Q,TT;apJr caYQMY onpe~e.1-:;:emm T -npoR~ 
Be.!(eEHR onepaTOp!i A ( Sj) """"'YT"JlYilT llo.;J; 3EaKOM T -npo1!.3BeJteEHR. 
!i.anpl!Mep, 

T f A ( S, J A C s,) J = T fA ( s.) A c S,) } . 

Terrep::. IIOCTapa.eMCH y!I!)OC'l'i!T!> BHpaXeHHe Bl!Jl8. 
s, 

fA (SJdS 
< T l £''· f>r So < S, , 

r.Ite ycpe.ll.E.emte npo.RCXOJtKT no XBSJUl8.~ no onepa.ropau. .Eose !'mmJ!:Ez­
TO!!llB.EY r , TfYilY Jre, '!TO >l B (2. I) , a A { S ) - mmel!B!ie ~];04!1 !13 aTHX 

6os~nepa.TopoB c :ro~eE.TaJ£K, ~ OT mpaMeTpa ynopH.!loqe­
EHR S • 

I !!.reel! 
s, 
SA rsJa:s ~ 1 s, , 

\ T { e " f >r = ~. n' < T { ( f AfS!dS )' f >r 
s. 

SaJ.re~, lfl'O Teopetq K.E.T!o:xa MOltHO npi!lieBHTI:. He Tam:...~ K YflOpF..UO'tleH­
HW npoi!!SBe.tteER.~D&, HO '!'alate x T -npmrs:aemeEK.~,. w cSYKB8JI!>HO nomcr 
Jll!M E:al!!ll IIpemri!e coo6pazemm R aa.nmneM 

S, 
J A(S)a'S ( S, 

<T{l''· } /r=e:rp( 2<r{(fArsJas)'f >r)· 
s. 

C .!!pyrol! CTOpOJm, 

S, 
1 

S,s, 
Tf ( }AfS)ds) t = T{S dsf dcrArs>Ac<r) J ~ 

sg s.. s. s, s, 
~ J .tts J d6 T { ArsJ AccnJ 

s. s. 

1Jo aTfYilY ,, 

5 A (S!dS !, '· 

<T{e" l>r=e.rp{Masfd6<T{A(sJAC<rJ}) ). 
J s. s. r 

(2.4) 
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?aCCMOTPID•i IIpillJJ8H9ID19 llOJIYli9HHl:lX pesym,TaT03 B CJ!Yl!ae OCUWIJI...ETOp-

Hero raMRRbTOHKaHa 

r - pz mu]z .... 
-zm ~ -2- f/ 2

• (2.5) 

ilOJIOEHM 

,-, ~r _2 
t;..(.S)=f" ~E ,r 

(2.6) 

H nycn, i\ (5) 6y,neT C -l:.liiCJIOBOi!. @'"~ei:! 7 3a.BHCRli(ei!: OT S 

fwill: XOTffiJi BWiliCJmT:h BilpaKBHHB 

!!* J ~(5)G(5)cts 
<T{P' }>r· (2.7) 

3aMeTI!M, qTO ypaBHeHI!e rellseHOepra .IVlff BpeMeHHoll 3BOJI!Jl1Kl1 'l ( t) OJ)\eT 

' d~(t) 
1/7 ~. =p(t}I-F·!J(t}, y{OJ=9, 

H3 l:.lero CJI9AYBT, l:.ITO 

. it F . it 
!Jft!; e" 1/ err 

C IIOMO~Il (2.-5) 38M9Tl1M, 't!TO 

Qrsl= ij'(-is), (2.8) 

Ta.K 'G:TO S MO&HO p2CCM8.TpH:BB.Tl! KaK "MHID-108 Bpe:Mfi". 

BBO,!Vi 003e-ai.m.Jll1TYJUi, HMeeM 

9={_/j_j'iz(g+g•; 2mw , 
(2.9) 

p = ; { 11 ;w) 'lz ( b +_ b} 

K r = :hw8'tf, fiW z ' 
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r np€.llCT8BP.J'!eTCJ:r :K38.itpaTiR!!OJ! i!XJpuoJ! IJ W t' C illiDC UOCTOEEEJ;l! 

~1eH 5f . 
.ffCHO, 'q!'Q TIOCTO..'iE!llii lL19E He BJIIDieT Ea. B.ll'U!C.lie.El!e Cpe,IU!i!X: 

<··· >r = 
Sp ( ... E -;;') 

.;jpe J3" 
< ... >;;,rg . 

fl03TO!(Y MH MOXeM npl!MeEl!T:& ]J.TJE. BHtfi!CJI9HIDi B!ipa.aeEZ.n: {2. 7) .H8l!iY ITOJIY­

'!eJ!EYD Blll!Ie ifppuy:n:y (2.4) " 3aiD!caT:& 
f'..1i 
fHs>GrsJtts 

< T{ 8 • ! >r = 

j3i; j31i 

=e.:r,o(iJ ttsj tia:l!S!·Uo)<T[Qrs) Qrc5!} >r)-
• ' 

(2.IO) 

3a.Melia.H., l!'I'o 

-iwt 
J(tJ=E 8 

' 
6.(t!=Eiwcg+ , 

"" I!XJP"'Y.l.l (2.8), (2.9) i!Meeu 

/i 1f2. -ws ws 
QrsJ=(zmw) (2 C+e &·; 

" 
/i ·UJIS·<fl wiS-al 

<T[Qrs)Q(t5J}>r=zmw{e <13!J'>_-•e \C'B>r}~ 

- /j ( -j3wli- -wrs-~ 
- 2mCJ f -e ) ' { f? '+ e-WJ3li·"'"'.,.l} 

0TC!lJt2 l! n3 (2.I0) C.1eJ!Y8T, 'ITO 

J"i 
J HSlGfSlJts 

<rfe' }>r= 

(2.Illa) 

• (2.!I) fi, ftii 

{ f 
4- -ftWTi t -wfS-6/ -Wph-rCt.JJS-4/ 

= PI/I i as I lir5 ).(S)Afo) /:n/ f·E J"(P • p ) t. 
0 D 
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PaccMOTpHM Bl::lpaxeHHe 
-ulJS·crl - wpli+W/5-cS/ 

K rs,6)= e + e 

)(JIJ! 0<5~.ftn , 0 < 6" < j31i 

J.<aK <!lVHKUIW OT S • 
l1MeeM 

-u.J(j ~ f< (0,6) = e + e·WJ3n•<-::6 

' 
K (J31i,6) = E'-w(,Bn-<5)+ e·"'J'n•Wfln-w6 

OTCI\ltB 

K (O,Ci) = K (j3tr, 6). 

IlocKOm.:ey 

a 
ds (S-Ir}=!' J 

d ct s (6 - s) =-I ' 
BH,IU!M, 1£TO 

d 
11 s I S -crJ = f (s-en 

' 
r.l(e 

f(S-Ci)= [ f ' s > cr, 

-I • S«o. 
IloOTOizy Jlllil\!'JePOHUHpoBBHRO BHpall8Hl!ff (2, 12) .uaeT 

' 

{i f -WIS~6'/ -Wj3R+w/3"-c'"l 
liS K(5,6)=E(S-6) -wl? •we f 

3aMe'tffi.H, trTO 

f.'rs-cr)=f 
dus ·<rJ = 2 . rf'(s-6 J , 

(2.I2) 

(2.13) 

(2.14) 

r.n;e Ors-<S)- o6JilmB..R: 0 -4:UHKUW3: JlKpa.~. no.lzy1meM, npHHB".JEJr BO EH?i\IBIDJe 
(2.12): 
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d
2

J<IS.u} -<:</K(S/3 }=-lcu (t·e·=fi!iJ ors-rr). 
ds< 

(2.15) 

:::?c=:ma, JV'!fi 6 , rrp:n~aa.•"Iezamero m:.""TepBaJ1Y fO,ftnJ,. Kl's,a; RaK ~q 
5 y:i1;03..'I8'!'BC:pE8T ~peE:I:mar...!iliCMy- yp8.EEeEID 

:t".,. r s> -:" _ 2 - WA/7 cts' ·w yrsJ o ·2w (1-p :r ;tfrs-~J 

c rpaE:l!tT..Bl:lMX YCJIOBLffi8! 

yro;= yrftliJ, 

J<"5 'roJ = y,' (j3n). 

{2.16) 

(2.I7) 

1!epEOe ycJioffi!.e Me.uyeT :.!3 (2 .. I4) .. 3Topoe yc .. "!OBZ.e CI.!€.!1YeT n3 TQXlleCTBa 

/(; ( 1]_6) = &Jl.' -w~_ Ulf ""'/'5-uJ<S 
• 

' -a;{.,~Sif-d) -~fi$"'4J(PQ--IS) " Ks fj3/i,6;=-cve +&l' =Ks(C.0),{2.18) 

0 < 6 -"j31i. 

.lerxo BiUi,€?!:., T.iTO ypaEHeHl!e (2 .. I6) C r~ YCJ.iOB~ {2.I7) 
He MOxeT IDJen, JJ:Eyx pa3 . .'! .... 'rt.!EHX pemeffitl! • 

.Uei!cTB..!Tem:.Ho, eca 3TO YTBe.PE,D;eHBe :a:eBepno, 1m MOZeM ~H ,UBa 
paar~rua peme!lli.E. yfrs_) , ~rs), H, nQ.;!al'a.s: 

j, fS! ·J<"z ISJ=ZfS), 

I.:l:l no .. ~ a neTpl!B.Z.a•n.HOe peoeae Z ( s) ypa:aE.eilli..q 

d'zrsJ -u.I'Zf.S)={J 
as' ' 

ZIt')= Z (,)3/i ), 

z~ ro; = z; rp1). 
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{2.19) 

(2.I9a) 



Ho TorAa H3 (2.13) cneAYeT 

-WS wS z cs> = A e - fJe , 
fl. H3 (2. I9a) Mt:~ ,llOJ'IlKlill ru.:eTb 

-·'i'· "'I'' A(t-e ) +B (e -f}=o, 
· w,sli U!fifi 

-wA rt-e J+«'B(e -!)=0. 

EeTep1lliHaHT aTnx .llBYX ~HEeMF~ o.uHopo.uHHx ypaBEeHK2 

zu...r t-t -=!'~ r e"'JJ"-t J 

OTJIHl!EH OT HYJl...H. 

0TC!Qn8 (2.20) i.~OJi8T m.i€Tb TOJThKO TpiUG18JibH08 pese:Hne: 

A =0, B"O. 
•lTaK, 

zrsJ=fJ 

(2.20) 

Taruu.z odpasoM, r.11.1 ,rtoxasarw, 'liTO .IVI@>eper::rtria..•ThHOe YpaBHe!ilie (2.I6) 
c rpaHI!'lH!IIiJ! ycJ!DBillU.n! (2. I7) He MOReT l!rleT" lJJ;yx pa3.llli'lH!IX pellieHill!. 

1Ipi1lill!•Iafi BO BHID/.aH.Ide, tiTO 0 < 6 L j3J1 , MH J\.10E.EM :a:a.I:il!CBTl> (2. I5) 
B BH.Il:E 

tFJir's) 
a s• 

• S-d 

uJ 2 Jfi>J=-2w(f-!)-""") ~ '[_p'nJ31iz" 
j3 (n) 

o,;, .'i·':'" 
,l.llR Taro, tiTodu y.rr.oBJieTBopaTh rpa.Hlft.IF .. HIJI ycJIOBam.l. 

. s 
til pn 2ff 

llOJIOEl!.i 

yes>= I. c, e 
{;J) 

:L-1, flO,llCTaBJIIDl 3TO B (2.2I), Haitzi.eM 

tn(j' 

{( 
2T1JJ}2 "} -_.Bh.v 1 -/.3112;r 
13n • uJ" C,, = 2w (f- E' ) Jl!? [> 

(2.21) 

Joc::m.Jibicy HeT .n;pyri!X peweHd ypaBHeHRR (2. IS) c ycJIOBllin.lli (2. I?). M!:l 

Bmlillw1 1 'ITO in S-6 e 7Az" 

( 
27ll2 z 
_,Bli ) .,.(_Li~ 

(2.22) 

-_..e;;w 

1-e L. 
,8 t; n 

K ( S,C5) = 2v.} 
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MTax~ 6.rraro.nap.q g.opuy.F.:e (2.II) m.aeeLl .,.. 
{ 

f l><S>Q•sJtts} <Te· ~-= 

I flil ftl e in ;;u z,, 
=grp{~nfdsfr!.6L (kE)' ,z ;Jrs>Ar6Jj= 

~ rnJ •> •<L c , r 

r _j_ Z = P.rp) mp rr.; 

fJIJ ins P ins 

f b[ ... J -,.. ·Zn 
• I? :AIS)tiS, 8 -,lrs;as 7 

( ~~rJ y.U)z J 

3a1t."eTint:, '!:ITO (2.22) 6W10 yCT2HOB..>'IeHO TO.l!~EO .!V1E 

D-!: s~ J31i , D -c.6<j517. 

(2.23) 

Ho, noc:::o.•'!::.xy R..It.PC K (-5. 6) :::enpePfiB.Ho a pF..Jl ¢yp::,e npaBoi! -:mcTi! (2.22) 
paBF.:OM6CE:C ~ a6cO.ilD'l'EO CXO,ilZTCE, :Mli ffi!,!tiD..!, 1i'TC BHpazeue {2.22) CI:pa­
Be,ilJ1Z:SO, ROI',E.a 

01f S~j3/i 
' 

{! ~ 6 !:j;/7 . 

~~oc.ne aTo:ro 3&-eqailiiF. oaccMOTDlm CJlYtirui. 
)3$ - -

j}.rs>Q•sldS 
c 

M1i paCCMa'!'pi!BaeM EOEe~ CYfllf:S 

L_ i YjQrsi), 
t~j.~N~t 

rAe ~· - AegCTEZTa~hHH Z 

<' = 0 <J, 

0 < .Sz <53< 

S,v., = J3/;' 

<Sn<J3n. 

KOrAa BMeCTO HETer~a 

(2.24} 

ilOB'rOPfi...ll 6T.:Ga.1IbHO JZ2 npone.naHRYe B!:Ee paccy3.!!e£W:.. r:::o~1Y'ffi!.~ 

<T{exp(i~ I; Grs1 J)}~-= 
/!]< H•f [ L e ~"}nSJ ~-12 

{ I 2_ :·1<~·' } 
=t::Cp - 177)J rn; ( 2lri7)ZnJ' 

fll' 
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(2.25) 



?aCCt10TpKM KBan,panNhYll qppMJ B nep8M8HfillX .• 

I 
L" e z.c;;'' lz 

S2 ( ... Y; 
{ 

)o m_;3 

-~ Y'i8TOM (2.24) 

2J!,fi5.J 

'[_Y;fftr 
l~j'f:t-ld 

:·ra 3To!WY 

L ~~)=-"~: 
rn1 (~~nrw 2 

= (Y,•JI,;.,)+ L Yj 
2~f9i 

2,Ti.llSJ' 

efir 

I 
S1 · lj · · J = m13 

I 
, .z,,,?, .

1

z 

I ('I, • J),., J •• ~ .. /j e /37; ' 

rn! ( 21ln)z ·--pt; .,v• 

• r CTClQL!;8 

.Q( Yj .. ) J:-0. 

. .:!>1 ~e.Jepb TIOK.a1K8M, 't!TO 

S1 (· Yj )=0 

~i ..• 

~0.1~:-::o, ecJ!M: Bee rrepc!.~8HHt::le Y1 +YN .. 1 • Vz , ·-- J)k paBHH b"'YJ!IO: 

Y, t ~ •• , = 0 , Y2 = 0 , )/» =0. 

(2.26) 

(2.27) 

(2.28) 

(2.29) 

(2.30) 

......_. ;1CT!MTeJibr!O, KaK B~Te:Kae'r H€TIOCp8,ilCTB8HHO H3 (2.28), COOTHOID€lili8 

( 2.:23) cnpaBe.n..niBo TOJII:.Ko, ec;rn: WJ.H JII(Xjoro ue.rmro n ( IIOJ!OL!T8Jll:.Eoro ~ 
r.·-y.c-.:;;_ ZB1 CTpau8T8.TLbHOrO) 

)J1 .. VH+t ·.L 
2nin5. 

Yj e fi~ ' 
(2.31) 

= 0. 
(l~j~N) 

::;:>oCy~.2tJipyeM. 3Tn COOTHO!ll8ffi'...F! ,IlJT.H fl ~ 0,1, . .. II V.. pa3,ll€.iillM pe3y.i.!.l!T8T Ha 

A ... I • ...M88M 
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I 

! 

t 

• I 

f 
> 

! 

' i 

ZIT". (A ... I)Si 

_,_ j)· f fiJi - f :{ ... .v ...... f T L --- = 0 A •I J p ;;$.;- I . 
Z~;:/1 

3a.MeTI!!.!, 'tiTO 6.:aro~p.E (2.24) 
2>r£ Sj 

e --;s;,- 1 #O. 

0TCK!Il:8, HCIIO.m:.3y.E !!pe.EJ;e .. iTbli!:lli r:epexo,:g J\ _.,_ 

Y1 ... Vft·.,. 1 =tJ. &"· S~n. 

, no~ 

~Mee, YMEczan: (2.3I) li8 qa.>crop t? 
cyra.m:poEa.Hi!e rro n: ~ .. A,.. 1 
IDAeeM 

Z A6..F"'E 

fiq 

(r.rt€ K:::: 2, .... Jl ) , BlmO.iiEEJ1. 

rro.ey-qeH:~ pesy.m.TaT Ha 11 "P- I 

-2fr,"(A.,:.f)5~ 

l' ftn -f I ~ 
{ •Y. +- L - ( v,. v,,,) . ZLi$, I ~ It' I (l<j<·)· 

/1-rf f fill - j3~: 

B Hamel! cyw.re 

Z 
. (S;-S,) 

~' --e ft~ -1 "o, ec.;m 

ITepeXO.ll-li s;gec::. K n:pe.-ge.h,y A - o<=> , M!:l no~ 

)!/( ={! ' /(=2, ... #. 

2xi (A .I)(.Sj ·S,) 

Z;r" -f e 'r;~-="' _ 1 = o . 
• e A .. 

}>'X. 

l.lli Te.O:ep::, BlJJl;i!M, liTO ..Q { . >j· ... ) 8C'l'b !iOJIOL!'I'eJGHO OI!pe.lleJ!8E:Ha.H 

KBa.Itpa.T~ ~]:E.~ rro nepeue.E:HID.r! Y'; +Y,.,'f'1 , i/2, ;:;3~ .... 'VrJ. B:Bo.1:tE 
06o3Ba""ieEJm 

~1 .... Jill .. , ' >-2 ' y~' .... v..... . 
V1 = V,-+V,_.+, v~ =vi.., v; = Vs., .... Y~ =-Y11, 

(2.32) 

Mil MOE61: 3a.liZcaTS (2.~~) E ~e 

< T { txp ( i [_ >'j Q (Sj !) } / r = 
J.!lj~H,.f (2.33) 

N /II I -' 

~ e:rp{- L " A- . V· v· j . f.- Jy,}z it Jz ., 
},=! J,z=l 
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r)le 

/'1 N I 

L L Aj, .J, Y;, 
j,=f J~=f 

, I 
)f. : /J7'j3 
J, I I

' o;;- , !zins1] 2 
L,_ yj f 1M 

f<t:.J-:N 

( ~~n )2~w2 (2.34) m; 

eon, ITOJIOEMT8JIE:HO on:peJJ;8JieHHa.R KBallOOTlillliaH 1Pol)!,)8. H3 }/~ ', Y~ , .. lf,,; 
3a.MeTHM, S:TO aT~'!. (p::>pMJYLbl MOI'YT CifJ'Tb HCfiQJ[b30BaJW ,Ilf.Ji TOrO, tiTo6H YCTa­
HOBHTh CB.E3.b I•i8HJJY cpe.11IDU.ra oT T -npOi!3Be.neHIDJ: <··· >r H Illi?erpHpo:BaH:Hern 
B qzy-HKI.tMOH8..i11:.HOM npOCTpa.HCTB8. 

i"!l\!8H E Bi:1,Uy Cl1TY8.UH10, KOTOpyKJ Ciy,ner.; ,I4a.JI88 H3y::I8.TI., paCCMOTp;:.t,; 
Tenepl> Tp8XM8pH::::r:t: I'8.l\.".LHJTbTOHl12H: 

PL 
r -- + ·zm 

z< 
2 

3 
-2 >-7 : 0. 

d=1 

r., P~" 
~-~ 

2m 
m(.(}z 

- 7' 
2 "' 

cu = ? 
.;m 

110J10Eill'•i 

11 3art~eTHr.i, 'ITO 

rs rs 
R(s)= t? 7 ie-" 

.t:; s Fs /;.5 
T R .. r s > ~ !:' z"' 1?-"=P' 

rs 
Y~E'-T 

{2.~) 

(2.36) 

ilocao.JI1KY 0 -onepaTopH, .nei!CTBY10fi!Me Ha Q:&"H:·cmm. pas.nA~ nepeMeHF..HX, 
r,J M ;:.~ KOMMyTapy!OT, a Ta!tae R.r rs) KDr&.i,YT~!pyeT c R.,~ . .'(S')I.:pi1~~..l 1• 

0TMeTHiv1, liTO 

< T { R, r s ) R~ · ( s ')} >r = 0 npu J;<ol·. 

IloSTOi·iY ~1e:r:;;o BH.!J;eT:E,, <rTo cpew.11e 

<r{exp(i 1~"J RCSj>J}>r 

r.ue Sj ,.r:ar: 7. paHee, no.n.tnm?.Jo'!'c.H (2.24), pamru 
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3 n <T;exp{iL Yj,,J.R~($j)J}>t: 
,J:f - t~.~~.-1~1 ...(.. 

:ltt!!Th""Ba.G: (2.33), MH, Ta.Rm.:. o6pa30L1, ~:axe.M 38..!:II!CB'l'!! 

< T { erp ( i ~ Y; ·irsjl)} >r = 
l~j~Ht-1 (2.37) 

3HjV , '} 
= fiP /· I [ [ A j,.j, Y;,,. Y;,.~ ' 

cf:f J,=t }z=t 

r.zte 

y' :J/ ·J/ . 
1,.1. ;,J.. ,., .. ,,J ' 

>'. = ).' 
Z#.t. Z,..t ' 

y = )/ 
Nlol, ,o',J. o 

{2.38) 

?accmTpm.:! BHpaXef:ill.e 

') - -. - _ -i L.. Yj R; 

f { "'\" ( >}' IHft'••l-<T exp ( t L_ Yj · R .s,) _..-:: f? d.¥,··· a'Y;, a' ii,.._, , 
f~J9M r (2.39) 

-, 
r.ae R- - .AejtcT:s>:!Te..:~HHe Bsr.:Toou i! rAe .ETePP2W1.1i z:c J - -

~rut nepeMeHHc&! 
~> co:aepma.eTc.:::r rro :acefi .n:e~cTB:i:!TeJI!.!:iOH oc~ • 

06033a'lill0 

¥!: 331..~T~ , '!TC 

2:: ~j ~- = Y,' 
(I~J!:II~t) 

Y, - .J/.... .. , 

2 = ~:1 Vt .,. Vk~t = '0,· 

R,'- #;., 
2 

' - -- -- -. -. ) + L '0--Rj ~ Y11,, ( R,- R,.,, 
z~ J=:, 

J r---)a'Y --·[N = jr .. ·!a'Y'- ·· dv' f l'fr/ f • N•• 

G .IJ;pyJ:'Cii CTOPGEH~ (2.37) ::cz.:a3h"B28'T,. tri'O EB~29. ~ · ·' /"r , BXO,It.~ 
B J!e:eyn :meT~ (2.39), He 3aEi!C~T OT ~ #.1 , Ta¥. 'ITO i:!.HT8I'paullff ITO 
uepe:.:leHHo:a YJ(.,., L.<CZe? Chi'?b 3H!lG.nHeHa 383a3£:CillJO: 
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f f?_,;,;_,ri?:-ff: .. Jd'i' ~rzafo(R'- i?' ) 
~ ... , ., f'l .. , " 

llo:3TOMY 

f J [ - - 2 -i [ ~ ..?;' (2 pfM) < rfexp(i . Yj RrsJ) > E' ,,P"" d~ .. d- = llj l( f~J~.Nff I f j)J'I+I 

J'--13 Nil i', •, 1-= o{R.-f?:-:•J nfm/-' 'A .'/' .y· -i'[v;,,;;·Rj,)dY,~dv_,,., ... diJ]., .,/- /' I ?.-- (___ l~·J.z lt.r.l Jx,.t 
1

_ ' " -t J,=r .t.!~r -t 

s-- 3 1111 u(R,-R,.,)nf { "' . <( I J = (Zll)"' _ exp-?- c__ A1,J, X1;X1~-' L ~ RJ,.~. dx, t:tx,. ... d:r.,. 
.f~-t J,::l iz~l j::f 

Q6uqHQ8 BaqllCA8HH€ HHTerpana faycca naeT 

N N N 

Je:rp{-~ ~~ A1~), X 1;lz-; ~ .r1 <-L} d.r, fi_rH = 

_(ffj'9z 1-{#N -~ I I 
-(l!dA)'" t'XP 4 L 2:: (A t; .. Ri •. .J R,~.l. J . 

J,:t iT1 ' 

3a.MeTHM, 'IJTO, noCI'i.OJThey wiTp:HQa A noJI~'l'eJibHO onpe.n.e.neHB: 

A -( 
odpaTHaR MaTPHUa 

M.Y Tenep:t. MMeez.; 

lJef A >O 
TaKXe no~OKrlTBT!h?~ onpe~eneHa. 

l_ rJ}<r{exp(i L ~- RrS)i}>rexp{-i[;;~fdY, d~,,:(2.40l 
f~J~h•l 1~):0k1'1 

-, -, -, 
= .P (R,, R2 , ... RN")' 

r.l{e 
-, -, _, 

prR,,R2 ,- R,..,)= (2 .4 I J 

= _1_ tfrR.- k.,) r { -!!- # •I -, -1 2 31"a't (IJetA)'Iz exp -TL '[_(A }J,; (R1· R· )}. &f j,><l Jz=l J z r '~ 
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.JieTito Bl!.!t8T!>, 'iTO 

.P (R,, R2 , •. R,_,) "'-0, 
(2.42) 

Jpri?, ~ .... RN_,)dR, d~,=/_ 
3a.MeTIDo~, qTQ 8-TI! q.opJ.;Y.Tili MC?]T 6m'b HC!IO.iib3038E!i ,lV1E TOI'O~ 'iTo6H 

"paccyTaTb" B~eHHe Tillla 

< Tff(RCS,!, R(S,.,)j>r-
z1TaE., pacCMOTpZM ~:Klllrn 

f (R,' ... R;;.,), 
38BllC.~ OT N -if ~encT~~TezsEHX BeRTOpoB, z ee ¢Ypbe-npe~C72~1e-
aze: 

.[ - --- (J) -.!1 -. -.~ -; - -

- f J i(L.~~ -.F.>j·R:J 
.1 ( .. Ri ... !-rza;""·'J E' H--~ --!dR,--dR,,,d~---dJJ,.;.,. 

J=l~···t/..-1 
ilOCKMM-y orrepa.TopH R rs J J KO:MMYTHPYiJ'T no.u s:na.KOM T -npczsBe,nerum, 
MH MOXeM 3afiZC8Tb: 

T { fr.Rrs,; .. R rs,,,;} = 

1 r f , - -· _z;ij.rej 
: (Z;zJ'"''9 T txp(i{;; RrSjJY1Jje ,;, H·Rj d _, -, d-

) R,···RIIff ~-··dJJ..r~,· 

lJOaTOMY 6r.arQ.!(ajlF. (2.40) 

< T{f(R rs,) · · R rs,..,;)} >r = 

= fJ r · !?~ · Jp c i?~ --J "R-. dR-~ J J u '1 . . . '/11 .. 1 , 

B:, n:p;prnMa.F.: BO BHHMa.'lii!e (2 .. 42L Bi!.IUIM, 'ITO 

·= 
N~<T{f(--·Rrsi! !f >I" >,o, 

/1>.:-f(···R· 
J 

) ~ o. 
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(2.43) 

(2.44) 



PaccJ.mTpru.: Tenep:& qyr..l\:WmHaJIH 

"'r R; 
c: "? BemecTBei-Lli.hiX qJyiiJUJ;IDi R r 5) , orrpe.r;eJieHF..HX Ha HHTep3E.JIE 

(I !'E 5 .,;, J3 j; , 
il ZCI;OJli:>3Y8r.; 06G3Ha'l.18ID!8 KOHTI4..'t"Y8ilbHOrO RHT8I'paJia 

j Fr i?; aJL. 
..=..r;._~ no.u~.m.cEeCTBa "cnerma;;.:&Hh!X @YHJ\.Qr10!-".8.Ji:GE" :su.na 

F ( R) = ¢ ( Rr SJ) ) ' 

ae?:M.C.fi!!UU OT KOHe'i:~oro tHWJia /'l BeKTopoB R r SJ), onpe.n;eJrm.: aTO'l' 

;-1HT!C'I'pa1I CJ18JJ.YKl!W-I•: 06pa30r.-;: 

Jt=ri?Jdji = r 1>r R Jpr if ... JndR-. 
J j J (j) j 

~o:t'.ua Ci.."!aro.n,ap.q ¢cp!.:y;1ru.: (2~43), (2~44) 

< T{ F(Ri 1 ;>r = J F(R}Ll)i (2.4o) 

< T I F( R}} ~- 4 0 rrp~ F ( R )// 0 

~.:?. fiD0¥1330.11.bHb!X li.8jiCTBHT8J1E>Hh!X B8h"'TODOB /? ( S) • 
JTr1 cooTHO:I!efli"_q r.:cryT dh!T:b pac~~•PeH!:l: Ha oO!$re q;yHKI.ij.;;or.a.;w .~{ R; 

:-:c.QXO.llH!U~;.: np~!d.c:YJ..i:eHner.; F ( R) "cnei.W.a..1hlli:n.:i! dlVH...~OHa.J'".aJ.-;z" c r:_;:~i-me­
:-:e::J.eM npe.ue.r.E:>::oro rrepcxo.r;a N- oe> • 

;:anpa;.-;ep, ;.:.!::1 r.JOS€:.1 p8CC!.!OTp8Th fiOCJi8.Li.03aT8Jli>HOCTh @YHK!!ill1 

RNrsJ=RrSJJ, 5
1

,; 5_,e ·\., j = f, .. N, 

S, = 0 ;; : )3/; ' ,., (2.4·3) 

/S -s I""JS-ro jT-J J IV 

:1 a~::~poKc~.m.po:sa'Ih F ( R ) !PJpMoi! 

F r if, J, 
:---:~ ":'cpar._, oqe3H.,nHo. np.M::-=..a.n..1er.t..-!'!' R F..r.accy "cr;ew..a.~=.P..HX ©r~o:re..;:c3". 

],]H XOTt:r.: 3JJ,eCb QT;.18TM7h; 't.J:TO T8X."'.m·:a KOHTY~qya.JibHHX. L~'Terpa.r.c:a ~'IE 

::bar::To;:;oll r.;exanmG-1 chv;a B!Iep:ah!e pa3Bi!Ta :~. ~E:Z..;_;.19.HO!.;. i:..ro 1.:eTC.!l. 
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(Wpath integrat~on method•) 6EU1 TaRXe .!!pxMeHeE KM K rrpc6ReMaM ~ 
30« CT8THCTKqecEOH uexa~I,2/. 

B Hamel.!: TI0.4XO.Ile W:i IIpe.I!;IIO't!TeM Ee.!!OC.Pfm,C'TBeHHO pa6oTan CO Cpe;:i;­
a:m.m: OT J -!Ipol!3BE:.E.e.i:il!Z: 

< r [ F r RJ} > r , 

fipH 3TOM e.n;:KECTBeHEoe CBOii:CTBO l!3 p8CCMOTpellliHX 3,Iteci:. • !IDTOpoe Em! 

Tpe6ye'!cr.:, axo TO, no 'l"altZe cpe.DJiHe llMox.J'i'eJThHH j KOI'J{a ~OEE.JIH 
F { i!) .GOJiO!Uri·e.tTI>EB: 

< T { F ( RJ Pi- :r 0 ' KOI'.ltfl FrRJ ?70 wm (2.47) 

IIpoRSOO .. i'Illli!f' ,ii;eliCTBif.feJihlWX 

BeKTopoB R (S) • 

BOOepeM Terrepb BMeCTO ramL-TbTOHl:!aHE. r (2 .. 5) 

HE= J L (P,P!•(Vz(j)9s·fJ;), 
(5) 

P/= P..s , 'I;= 9-ci · 
(2.48) 

Kax pre JIIOMIE2.r'!OC:5, MH UOZe.M BBeCTH 6o3e-a.MI!JI1ey,ll!J c.m~.!i;Yll!lZM a6pa30!.1: 

f1 = (zw~t)'lz ( lf • G:,), 

h = i { n~{f)'lz. ( t; -I};). 

3To rrpl!3e.ue"I H >: " BJJU 

H'i. = L j;(U(f} 3,·81 +{X h w (f). 
(!) {!) 

PaccwTpi!M 

(:s L AfC5JQ1ts} 
<T{B' "' PH/ 

fl. 
-,lJHc f ds [A,fS)·Gfs) 

SpE! T{t'' ,.,. J 
Sp!!- ,ell, 
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(2.49) 

(2.50) 

(2.5I) 

' 



r.ue SHE:. SHs.. 

Gsrs!=eT ff e---r 
(2.52) 

.:..!:< 3,JJ;eC:b XOTHM paCCMOTpeT:b CllTYawm • KOr,JJ;a BCe ··· ;1 f ( S) ROl.l2.1JTitlpYlJT 
Ke.K MeE.JJ.Y co6oH, TaK H CO BC€1lli ···Qj(S)... , Hi. , TaK t!TO i!pl:l 
El:Jti"ACJieiDH! B!ij)aEeHME (2.51) MOZeM paCCIJa.TpaBaT:b 1\:f(S) KaK o6l:fiH.!,le 
[ -ljNHKiulli • 

1lOSTO.MY, lllCD0JIC3YH !f:DPMYJIY (2.4), ITOJIY'i'.dM 
p_i; 
f dsi A,rsJQm 

<r{e' '"- }>H,= 
/3/i ftli 

=erp(j_ f ttsf 116< Tf [!1;'5)QfrslZ:Af·I6!Qf·I<:;J}>H ). 
C o (f) 5' E 

-..- .z:;:pyroH CTOpo!ill, HCXO,IJ,.fi id3 ¢QPMYJI (2. lOa.), (2.49), (2. bO) ,6y.D;elo1 ID!e-Tb 

<T{ Z:l1f(sJQfrslZ::!1 5-f6JQ1·r<5l}>H ~ 
(f) f E 

= [ Af rsJ!l_s<GJ < T { QJ(S) a_, ra)} >H ~ 
~) . 

= L At (5) !L (6) ~ (1- f -"'"'Ji;y-' [e·w;JS-61 T e·"',/3•·~·, I S-<iJ 1 
If) f 2uf J • 

i·:Ta;c, 
ph 

< T { e 
J ds E A1 cs! a1 rs1 

11 m } > ~ 
HE (2.53) 

ft/, Jlt. 
= e:rp( j j d sf LirJ L 11 /sll1_fr6J /:,; rt-E' _ _,.,.,,~;i'fe-'"''"-:'e-~u<•·"''"..,.}J. 

D D {f) f 

Ilpe.:u.no.nrocu.-1 Terrepi>, trTo ···lf1 . .. - onepaToPfi, KO.MMJ"T~e c 
!illl!\UH>l ... (] J-.- H H t , Ho He caMl! c coooli. 

Tor)1fi, KOH8'11!0, <J<lPMY.l!a (2.b3) Bo00ll!8 HeBepHa. PaccMOTpmi, O.!(Ba­
KC, CJIY'!a.ii, KOr,ll,a JleBaR. tr8CT:O qx:>.:pMyJIH (2.53) OTOWI' DOll ,neitCT:BHel4 
,npyroro CIDABOJ18. T -Iipol!3Be)J.eHRR., KOTOp!:di He ){ei:cTByeT Ea. Q f , fiE. 
a ynop:H.Itoti>maeT TOJU>ltO onepaTopH, co.uepxannrec.a B · · . A 1 

KmmpeTHO 3afMeMCH paccMOTpeHBeM Bl:lpaxeHllii 
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fi5 

T' I< 
fas[4~:.~,.f A;ls)!l.:.rsJ] 

T { [:' ' (f) - J >,.;! L (2.54) 

"-"e A , A1 - oEepa?op~ TCflbKO Tex rrepetre~"~x BO~Hc~ ~. 
Ha ROTOfH:la 

3.uec~ 

crrepaTOp!:i Hi, ... (}f . He ,lle.ficTEym. z s:ao6opoT. 
<:BG.o.n T" :s?" .... 1::Jqa€T To.;u,xo yrropn,IJ;o:qe=m.e onepaTopoB 

A, !If. 
To~_ae. qopuy_..-zy (2.54) MOEeM s:::.tT;KCaTI> c ITOL."'~iJ rrpHMOro i'!:cnoJT..!>30Ba.3l!H. 
(j;o!Ji;y7.;, (2.<;3), ""-" ec.r.z Oa A, ... ;1 1 6W"M o6!r'<!'.!ll-lli [ ---;jlT"=<m!i'.Ml!. 

c_..:e,u.o:aa.TeJ!1>EO, 
P.• f ds [ AfSh [ 11f rs>·G7 1S)] 

r'{<r[e' "' }:>H,:f~ 

ft/i }3/i _ Ji --jl/ioJ. - 1 
~ T'fe:cp(21 J asf !1_:5 ZA,rs1!1_;(<>J2w (1-e ') x 

{' f1 p !iJ f 

,8~ 
'(1"-..;,fS-GJ+ e-'"Jfo•w,,>-~1)+ f dsA rsl)}. 

g 

3cr:ov.c:ra.Te~TI:>Ei!:le :::rrena':'Cr:::-:1-le ::seEcTBa 

?accMOTp.ID.! or:::epa.TopHoe YpaBEeMe: 

1r dUrsJ~ - r H, r H,cs>) Ur s J, as 
u (0) = 1 (~~ orrepaTop), 

!';te /-/1 ($) - O!!€pa"!'O_;>, KC'I'Cp~ 1!~':' .!!EHC 32.3i!C€'!':E. OT .$ 
~.er-:m ~eT!:>, -q7o: 

' u rs l = T { e- /; JrH.•H.tO')Jd5) 

..1a..1ee, I!O .. i!CZID.l 3 {2~50) 

- lf,.·s 
U ( s) = !? --,;---- C rs). 

Tor.z:;a 
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(2.55) 

(2.56) 



17 

" 

II.:S ~s 
rl Crs; _ 
ds 

T -y 
t H,fS!f? ·C(s) 

C(cJ=t 
' 

OTey,!!;a CJie.nyeT 

' . IJ-~ -"·"' [ r s; = T { r/ il, d~ e ~ II, r6Je 1r j. 

!JoaTOMY -"' -Lj 
U I)JhJ = T { f n. (h'c 'Hds)}dl} = 

fii &§ -lt. f. 

-flcj3 -/ fdse Ti fl~fs)e T 
=f T{E • J. 

(2.57) 

B 'l!acTHOM CJIY'!ae, Kor.rr.a H1 rs} =- H
1 

(2.o6) :uaer 
He 3aBUCHT EBHO OT S • (fPpwyr.t8. 

lj (S I 
s 

-rH: ~H,)T 
0 p 

>1. H3 ¢Qpr.;y.JirJ (2.57) BH.UAM, TJTO 

fin~ _j!J 
-jl(H, 'H,! -j3Ho J ·f jttSP > H,E • 

1 E =E Til?' . 
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(2.t8) 

§3. CTAT.ZCTI~t-\OE ? . .o\BHOBECI2 B TEORm EOJ.LqpQEA 

?acCMOT.Pm.ll CTaH;ltapTmrl:f: I'al.fi!JThTOHHaE I!OJI.E:pmm.: 

Hp=Hioi•Hii.J•H;nt rs.l:), (3.I) 

r.ue -z p 
H (S) = Zm , 

H(lJ=!; Z_ jP
1 

p+.j":'n1 t;/} o:n• t7 = 11• (3.2) 
£. (f) · :- ?. ... ' I-f 7! ' 1;.1 · f ' 

I ' irl:.z-, 
H rs Il= (:7 L Llilf1 E · ·. LW=' '--";=L.'':J 

.nt ' , V V ( :f; ' - .· -

3Aec~, KaK M B §I, 

... -(2!!'.7~ 2;[•72 2irn3) 
,-,L,L ·L, 

r.]le (n, ,11.?· fl.s}- npoH3BOJ!bii!ie ue~we '!Hem, a L ,s ~ V .. 
BHllHY, liTO H t s J IIpe.ll.CTaB..'!HeT rawL1:oToF..HaH cBo6o;uma "qacTmm: 

C t&iCCOa: m ( 3JieRTpoH E TeOpHH no.m;:poHa); .4! i) - !'aMli.JTh'!'OHiia.H ~HOH­

HOrO nor£ l! H:nt fS.E}- !'.BMIDi:bTo:i:iM.H B3a..W.!O;!ei1crnr...a MeallY c~cTeMa..MH 
S H L • 

:a c~e o6wrnoa MO.rteEH ~iilr...HXa 

1 
L (.i! = JT/ ' j = {'[lflS t ; 

' 
(3.3) 

w 1 fj = w = con~t . 

.U.•·m Taro, "'::T06H (.Ilo 4:o.PM8.J'~Eoro npe.D.eJ',.!,HOro nepexo.ua V --=- } 
BHpaieHl!e H~Pt rs. L. ) co.nepxa.no TCJrb::i:O KOHet:t:a:oe t:t7£Jr0 lL1!2HOB. DOJIOXMM: 

1 r+J- L ..... ~ -· - If! 

L UJ o 0 

If/~ f.~,. , 
(3.4) 

/:f/ ;,j~a, 

JcTaBaJJC!. B p8.lLRa..X ClO!::.:."':m:O.i:i MC;te;:r~ Ope.i'!l!XS., W ;B;OJ1%HH Dpi!ru!T!., 't!TO 

-~""0)< 0"0 KOI'.1l8. v- =. (3.4•) 
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Mg MOXeM, O.IUJ.a,KO, pa.CCMOTpeT!o C.nyqaj:, KOI';l:Ul f,m:;J< OCTaeTCH @firo~ 
BB.HBHM B rrpouecce npe.JJ:eJThHoro nepexo.na CTaTHCTRecKOI yexammv. ~~ 
lleCKa.H MOTlml!pOBRa COCTOI!T B TOM, 'tfl"O MOJle.TTh ~e.ma Be yqRTHBB.eT 
CTpyxTypH pemeTKH I! Blt.li8,Il; B ra.Ml!.JIDTOlmaH B3B.HMO.:zteiCTBID1 Hint OT 
BOJIHOBOrO BeKTOp8. f , 60JI:E.Wero, llBM 

21l 
a D - IIOCTOH.HH.a.Jl pemeTKH, 

He TOqHO IIpe~CTaBHeH B ~pwyAe (3.2) H MOXeT 6HT:O O~eH. 
06paTllM Terrep1. Hallie BRI!Malll!e Ha CBOOOJlBYil 3HeprBD, KOTOpaH J!.l'J! 

paccmTpHBaeMOro rm.m..JI:OTOIDJa.Ha ft p 6y.zteT 

-fiHp 
- 8!nSp e . 

rs.rJ 

B!fiRTM H3 8TOI'O BHpaXeHHII CBo6o.rume aHeprmt lffi.CT:l::il:ty S R 40HOHHoro 
!IOJI'J! 'E. , Il0.1!YllKM Bl:lp8.XeElf8 .il)IE: CB06o,I£HOii: 3Heprm!, C007BeT-
CTBYIJ11ell r8MI!J!l,T0Bilally B8allll()~el!CTBI!R flint : 

-}3/ip! -)JiifS) - j1H(F.)} - BfnSpE' - -BtnSpe -B/;7Sp ~ 
{S.!} (.S) (L) (3.o) 

=-8! SpR·;JHp 
n __ fs.:n 

SpepHts1 _ IS) Spl'·j',-1(£) 
(!) 

1-.tM8HHO 3TO BHpaxeHne MU C06J.!p8.e.MCH .l!3yl-la.Tl:. mme. 
3a.MeTaM, "9:TO B o6!:RH01i Tpa.KTOBKe T8_"lQ!X npo6JieM IIpe.lUIO..li9.I'aeTCH, 

qTo nonolleHl!e i qacTl!llli S y~epxHBBeTCJ< BHJTPll 06""m V 
C TeXHnqeCKOll TO~ 3peHl!ff ~ HaC 6y~eT 60Aee y~o6HO IIpHEHTb, 

~TO f MOXeT aaHKMaT1 JIID60e nonozeane BO BCeM npocTpaBCTBe, HO 
~ ~-.t. BB€CTl1 B raMIDJbTOHlmH CBo60.rtHOa: 'tla.CTHUY .nonOJIHHTem.HHft "tUS ?' z , 

,OZ YiL 2 
Hr.s)" r~ 2,1 , 2 (3.<>) 

3q¢eKT aToro .ztorror~eJI~Horo qneHa KaX paa COCTOHT B o6ecneqeHKa 
OpaKT~eCROro OrpaHMqeHHS B~ f ~ ROHel!HOM o6~eMe Y t KOTOPH! 
Oy~eT TeM 6on~We, qeM MeHbWe Cy~eT BeH~ t . 

KoHelJHO, IIp.li! IIepeXOJl€ K Ilpe.lleJIY CTaTiiCTJi!"tlecKO.I yeXRHKKtJ .MY 
llOJIOIJW 
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t- 0' 
v- ~. 

(3.7} 

11ocTynasr TaXi!JI nyT€!d,Bi!ll;l!Ml' liTO CB06o,ItEa.H 3Hepr:aa: B3BJWOJteicTBI!H 
IIOJ!lipoHa 3a,!iaeTCH CJI!\llY)ll!IDl BHpSJ<eHl!e>l: 

F IP! _ (· ,-_!PI ( V _.,) - ... - zm r;.~;t , t ,n. ? -Q 

v-~ 

(P) F.nt ( V, 7 ) = - 8 ft1 
SpP -fiHp 

rs,rJ s pf -fi7lr<) 
IS) . 

SpE -,Mil!! 

IE) 

Bocrrom.aye><CH Tenep:o ~Jl!'Y"oll (2.o8) "" §2, B KOTopoll B!l6epeu 

He : Hl.51- tl( Z.) ~ r;.;l( l.), 

H, • H,nr ( .5, I) • 

06osHa.qm.~ 
H,S - H,s 

RrsJ-eTfe-.- • #.:-S _ ~ 5 

Q:f (S)op" 'lf E " • 

T or.na ~Jl!'Yl!a (3 .z) .naeT 

his -H,s I i!J-·R<'l) 
t T Hint r :s, z! f -. = ,r;-; L L I r) 01 Is J e 

y v (;) ' 
a "" ~Jl!'YJI!i (2.o8) aal!;!{eu 

(3.8) 

(3.9) 

,ea (3.IO) 
·ftHp ·)3 hi>! . , 1 / f j \ i(f.irsJ)~ f = p f J' rJ T e.rJl{- • .r=-o dS t_ UsJ Q1 rs)e ) • 

n 1 V' fiJ 
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3a.MeTl!M, '!TO Hill~ r " !-I(E) .llel!CTEym Ha IIOJIROCThlJ pa3JI>!'ll!He nepe­
MeHHHe,cooTEeTCTBynmHe CHCTeMa~ S M [. • 

lloaTOMY R€rRo B~8T:O, ~TO 
- j£- -Si' 
R (S) = E' ' I e ', 

sH!E) - s!-11[) -.- -.-QJI»l=E: ?;C • 
(3.II) 

ilocKOJibKY R rs) )lel!CTEyeT TOJ!bKO Ha rrepeMeHE!Ie ,) , a Q 5 rs J -
TOJ!bKO Ha rrepeMeHE!Ie >: , Orreparr;m T -yDOP"JlO'!elillfi E ljioPMYJie (3.I0) 
MoxeT 6HTh npozs:ae~eHa B ABa np~eMa ~ cHaqaRa MH ynopgnoqKBaeM one-
paTopg Q/ s J , a 3aTeM ouepaTopg R 1 SJ • l13 ljioPMY"" (3.10) DOJIY'!BeM 

-j3H,a iJHfEJ JSr 1 P Jt lfrs>J e -e e -ri?{rrrJr:r;J(·t7vvf as?:; UfJDp!E JJ}. (3.12) 

' 
-;JrlfEJ 

3aMeTRM .IJ,8..7I88, 'qTQ { MOXHO IIOCTaBHT:O llO,It SHB.K OD8_pa.IlK:il: 
T R , nocxo;rDKY aTOT onepaTop He ;zteitcT:ayeT Ha Rr s J • 

DTclQlJ,a " B3 ljiopMYJ!l< (3.8) l!MeeM 

=-Bin 

,- fPJ 
r,nc (V,?J = 

ftl; . - --jd { l(J RfSJ) 
Spf Ti?{<-r-[e.xp(·.v" f ds/ L!f!01 (S)f !>} rs 1 G n V f.' rn lifE. 

Spf 
( s) 

. ;lf' ··-·. . . -- ~-

(3.13) 

~TOdH pacKpNT:& llpaByD ~CTb aToro BYpaxeazn7 MH ~Cno~syeM ¢oPMYI.Y 
(2.00). B KOTOpO~ 3aM€HID~ 

T'~ T:r 1 T- 1(; 
ti IJOJIOXHM 

66 

Ars)=[/. 
' 

f irf.J?rS>) 
J1 ,r "')= n Vv L<JJE? ; u..Jf = ,.; • (3.14) 

3aJ.re-qan , liTO 

L (f) L r-fJ =I/.., (fJI
1 

' 
flO.JzyllHM 

pii --

Ti?f<Tq{exp(-.jvfdsE L{f)Q/sl/;u;r,;Jj~ 11 = 
17 0 15) E (3.I:S) 

= T_i? r r: ¢1 
' ' 

r,lle 

J'l• ;;~ 

¢= 2;"v [ /LW!' /u) (t-/fln•y rd, iaorf"'""~e""''""'''-"' J.a 
{3) I ~ '!L 

. ~.m) 

i tr Rr sJ- R'5JJ 

® f? 

!!oCKOJibRY £' ¢ B li])aBOl! '!aC'rR ljioPMYJ!l< (3.15) ecn ~HaJ! TOJihlro 
OT _'RtsJ , B KOTO:pirl!- :ace Q.J (')J He BXO)ta'r, HeT Heo6XO,ItlWOCTH BBO.IlH'I'l. 
cneiJ.,imJI!.Hoe o6osm~:qeHHe T R, :a Mi:i Ji03eM sa.rmcHBB.T:& .apaBYJl "m.C'l'l) 

npocTO lmX 

T { e ¢T . 
Ta.Kl!M o6paSOM, l!S ljioPMYJ!l< (3.I3) l!MeeM 

F.(P}rv "J=-et. < T{e'~'l> 
tt?t ' t 17 r r (3.17) 
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BepBe..,. Tenep!> It R:llBJillaT"""OMY· :raMKlll>TO!IllWlY §I " npeJtCTamD< 

era B <f<lp>re 

HrLJ; H(sJ+H 1L(L.JtH.aJ(S,2:) 
· vrt ' 

r:~~e 

H (S) = r 
saJlB.eTCJl, Kalt " paRee, ifioPMYJioll (3.6) 11 r:~~e 

H(4}('f,)=f L £pJ.·P/+ll2(J)f!J·fJ}} 
fi} [ 

/ftLI(S L.)•K!i', -~ L,Stf}·f!f ·{f".iJ • 
int · 2 V V (f) 

I , S2W:f~ - t 
= 6V L v•ttJ t•+ ·'v· L .S(f)-'!1 ·(1-i;. 

f7) v (f) 

(3.18} 

(3.19) 

iloBTopo c raMH.nl>TOID!B.HOM H f LJ :aama Dpe.IU:lllYIItRe pac~eHl!H.~ paSBH­

THe JW< :raMKlll>TOmtaHa Iff PI, I! fiOJIOXBII B <fOPMY.>Ie (2,55) 1!3 §2 

A ( s) = - K/ R'rs! 
2/i ' 

1\f!SJ=- h~V S(f) !TRrs!). 

Tor;ItB. BMeCTO <fOP"'YJIH (3.17) fiOJ>Y'[Hio! 

-fiH(~) 

ro S.P,e { e ¢. J F.n, (v_ {J·-at. -ftrs -.Nt'"h; =- Btn< T >r ' (3.20) 
Spe · >pE 
(S) (I:} 

r:~~e 

}3~ 

(/), = ~y J R'(s)ds r 

0 
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ft5 fi/i 

r rd f , , . n r :P•'";_, -- --
f ztlV )' .S dt>LSmZl,rt;tf~f }Km/Sl5){fRts)){fRC6J)= 

c , Ui 
2 fifj 

=- K,; fi?'rs;ds r 
2/i • 

ftn ftii 
I r S't.fJ. !' -prMtl_1 

+ 217zy]dS)d62_ BYlf) ti;t-e ) K"'1(s.6)(Rrs)Rro;) 
a c t1) 

11 I';l!e 

(3.21) 

-i(:J)/5--tSj -Wft!i+)l{t)fS-6/ 

K,a/s.<SJ= e + e • (3.22) 

3aMeTID<, 'iTO BBJ!J!Y <fOPMYJI (2.12} I! (2.22) 

.,sf;t(JJ 
• $-.) 

Z.cm ""'8i"" e . t-e -
K,u;(S,6)~ 2Yff) f3j; fm ( ~~n y + y'tf) 

llOB'l'O>IY 

fib .B> 
li ftnYitJ • 1 . f li ·fi1iYrtJ.,. 1 f vtt/1-e J K,,./s.o)d.5= vm«·e ; K"1/s.<Slds = 

c 0 

2 J3n zli 
= jj. 'I' (f) = yz(f) • 

Tax1114 o0paso14, 

J!~ J!/i 
f f /i -ftliYUI. 

4i' as fa" 6Jlr:f/l-? J I ~,,/s_rsj(/?rs;-./ft6J): . ' . 
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flli filf 
_ }___ (_I -, , _!_/ _I_ -z . __ 
-.: r, J ),·'It! R rs;rts L'tli 5y<(f} R {:5) a ' -

c ' f I .IM_ 

= 2/i );J~if) I R'!S)d'i. 

iloCKOJ!bKY 

Ml:l BH,II.MM, tiTO 

X t = 
' 

' 

I 

v 
S' 52

/f) 
L }'.z 
{j} ff) 

If J' 

.3 

,P ;M " 
K,'! - ( ft S'rflf2 · -JWI!)t _ -

2!; R"i.S)d5 = 4h'V r asja:r L 6)'(t) li(f-e ) l(,,,r.s:>J/R'r.s)-R
2(:5J}. 

~ (J) 

' ' 
0603!-'.a'll:V.M 

LIIHI}·.-::~'V~ t~:~}t-t·fth'')-'[e-'m'H~t -;,..,.·uhs·"'j. 
(3.23) 

Tor)la i13 ~PMYJ!I;.! (3.Jd) CJie.nyeT 

fFi /M 

P, =-f tuja.-,L(,s-ol) (RI-s; -R(5J/. (3.24) 

c 0 

llO!illTaeMCE Tenepb paccM.S.Tp~!:BB.T:b Ta>to.t!" ®rHKUHOH2.JI KaK B03MOZHO€ npH-

CiJ!}!:S.€1-i:Ue K @Yi·IKU;HOP..any ct , KOTOpl:li! MOZHO CiHJIO 6H HCIICJTh30:SS.T?., 

t!T06H no.r.yq;cr:o np>"J:IJ1~!&.€HHO€ BHpazeHne ,IVlR CBOCiO;J,HOa aEeprmi BaaiD.!o­

nenCTB~£ ITO¥~p0Ha (Jal?). 
waMeTHM Boo6me.. 't!'I'o eCJH!. y ecT:o BeJI;!qll...:.ta nepBO!'O nop.F...nxa 

MaEOCTH, TO C TO't!HOCThD ~0 t!Jl€HOB BTOporo UO~~ MaTLOCTH (KOTOpHM~ 
'·"' npeHe6peraeM) 6y.ueT 

" x-y 
[,?(A ·yJ- (;7A: j ~f ·~ 

' 
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r 
x· 

JoaTO)(Y", qopi.EJ!bHO paCC1&3.Tp:i!BBR paBHOCT:b f/ - ¢ <! xaR B!ij)8Zeffi!e 

nepJIDro OOpH.!OtS mJ!OCTH, J&i MOXeJl aa.rmca.Tl. B "nepBOM rrpl!6.1"ilm8Hm!" 

tn < T { e "'} >r = tn < T 1 e ¢. } >r • 
<T { e ¢, (¢- ¢,)1' -r J .?j. .. 

<T{ e¢·~>F 
Yi..E:s:"epecao Sru.re'I'HTD, no COOT:SeTCTEYD!lee npi!6..Jrn3eHKe 

rlPJ 9! -{ ¢, 
app r,nt (V;?J:-8f,7<T{t' ').f.-B <I e (¢-¢.JJ>r 

<Tfe'~"·J>r 
(3.25) 

Jl8.eT Bepxmm OU€!U\Y ltiDi CB06QJtHcrlt 3HeprD ,.!IOCTJX)eHHOii Ea. OCHOEe ra.­
llll!.T.:hTOHl!alla BSEJ!!IO,ltel!CTBJ!li I!OJ".qpo;;a; 

;Jlfl ;;;;; ( V, l J ~ ;;;;j ( V, ? ) (3.2b) 

11T06l:i ,aolta.saT:r. aro yraep.z;D;eHl!e,. pa.cCYOTpHM quma::vm 

1 fJ J = !,1 < T{f t.·srrt-¢.>J >r. (3.<:7) 

.fu!.ea.t 

'I 
_J { J J~ 

-{ if>,..·j(¢'-1'.! < 1 !? (¢- ¢,JJ >r 
< T{f ¢,·'fi¢-¢.JJ)-;- (3.28) 

V. OTCIW.a 

<T{f ¢c·'!l¢-rf,Jr¢-¢.,-fftJJ >r _ 
0 <r{e¢,,(1¢-¢_!1 >r - . 

(3.29) 

~ee. c no~n ypaBHenaq (3.28) rro ... ~~eu 
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{ 
<P,+'!( ¢-¢.) 2 

f''(t )= < T B (¢'- ¢.) >r 
S {T{e'P.•'f{¢-¢.)f>F 

'/>.•'f('/>-¢,) [ '11.+"(¢-¢) <T{e ' (¢-¢,!>r ·<T e · ' 'r¢>-¢.J}>r 
< T J e ¢, + rr <P - ¢.J }> ~- ' 

Ha KOToporo cne~eT 

/ -rfr/'•' !('/>-¢,) 2J 
f "- -~ (¢-¢,) >r -(f'r~;)2= 

f5J- <T{e¢v:H<P-¢,J!>r ' 
¢,·"((¢>-¢.) z / 2 

<T{I? [(¢-¢.)- (f f'SJ) 1),-
< I e¢··! (¢;- ¢.)} >,-

= 

C .!(pyrol! CTOpoHH, llpl!Hl!Mai! BO BHJ!MaHl!e qppM;!JiY (3.29), .MOlleM Ealll!CHT:O 

f 
¢. ·f(¢-<f.)r 2 • i7 

<7 f tfrf->-¢.)-(f([J)_j>r = 

c?,•jl¢-¢"1 2 
= <T{l' ' [(¢-¢.,)-(J{fJf-2:f(SJ('f-¢,-f'(yJ)J;;.= 

= < r[e ¢.,·jr>"-~t.(¢>-¢,-f'r{J/} >r 

M IIOaTOMY 

!''rr! = 
{. 

¢. +'fl¢-¢,) '} < T e ' r¢-¢.-.l'r'§J))r 
<r[e1>/fr¢ ¢,J}>r 

B~ID!d, 'iTO BHpaxeHWi 

</:>,+'[(</>-¢,) 
e 

' 
¢.+'[I¢-¢,! (¢-¢0- j'('j))' [' 
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(3.30) 

""" ~mum '!! Rrs)(o~ H J31i) llOJlODTeJII.1! .llJil3: npol!llll<lJl!>lll<X 
.llel!cTBHTem,mu R ( s; . 

fuoax, ncnoJG,SJR c:sol!cTBO paccMOTpeH!l!IX 1- cpe,lU!l!X OT T -npol!l>­
Be)leH!d! (q,c>P>~Y.na (2.47) §2),Bl!;l!)IJ[, qro 

ftlfJ).O. 

~13 aTOro c.ne,nyeT 

,I !' ~ J (g)?> (0) , ecJil! 5 ;;;-0, 

" f 

fit)- flO!= fl'f)dJ;;;-:f(O) J J f 

c 
rum 

f (0) + :f'(O) ~ :f (f). 

Y lo!l!Ol!!li! a-ro HepaBe!!CTilO na - 8 , IIOJ!Y'lE4 

-8 :ffDJ- Bf'ro! >- B :f r f). 

Y'llfTHBaH iJfJP>!YJIH (3.17), (3.2"), (3.27), (3.28), llOJfY"H"M 

-B:frrJ =FP ( v- 7.) tnt • Z ' 

- 8 f(OJ -Bf'rOJ= app r;;;1 (V, z). 
H, CJie.ltOBBTeTl.Dli0 1 same OCHOBHoe HepaBeHCTBO {3.26) .ItOKa.Sa1ro. 

(3.31) 

0rJoeT!DI Tenep>., '!TO BBI!;!Iy \tiOP>!Yl! (3.20) .i! (3,2'0l) .MOlleM liiUl.i!CaTI>! 

/PI {. ¢; 
app F.nt (V, ~)= F,-/:;1rV,-pJ- B <T 8 (¢-¢.)}">r 

<T{e ¢.} >r 

CJie.:Q'eT BalleT itT!., ~TO jle.JIKq.i:ma 

;;.:: (V,?) 
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(3.32) 



6HJia yxe B!Rl<!eJieHa B §I (eM. (j>o]lMYJIH (1.~0)- (1.:>4)), TBZ Ee,F.a't Z 

npe~e~Hoe cooTHomeHHe 

F IL) P· (LI 

t = r...1m Ft{V;,) 
ln lfi I {. 

"';-0 
v-~ 

(er.. troPMYJfY (I.o4), §I). 
• IL) 

.il.Jm erre!l""-""Horo e.l!Y'Wl, KOr.lla H (I.) - o.l(Ho'!aeTOTE!il! ra.Ml!Jilr-

TOHMH, 

j) (f) ~ lJ = COfl S t 

MH llOJfY'<JOM ;u;rn -7n':' npocTYJl saMKEyTyD 4<JPMYJfY (I.b6) 1<3 §I. 
ilpHeTyll<M Tenepo K pHCKpYTKD BTOporo ~eRa rrpaEOA '!aCTH (j>opMYnH 

(3.32). YqHT!IBlifl 4<JPMYJIH (3.I6), (3.24), no;ryqaeM 

<"T{E.'
1
'r¢-¢.JJ>- _ 

{ T { E' ¢" } ),. -
- J3" _,55 • 

"zo~y 2_ L'(J)2!i (1-e"ftliwy-tj ds(d6(;iw,,-,,·r-·"'J'nr~JS-6')e 
n U) Q o I 

< T {e <P,+iTri?ts>-R'"')} 
'" >r + <Tie"'·}>, 

jlfi }Jfi ¢. - -
+ jdsj aoL (/s-61} <T{P '(Ris>-R(GJWr 

• o <Tfe¢·}>,-
Trutm.!: oOpa30M, HaM TpeO:yeTCJ.I TO.i.!!>Ko pacKpli'l':o Bl:lpB.XeHmr 

{ </J~+iTrR(s)-1"(6J)} 
<.Te >r 

< rfe¢·} >r 

<. T/e 9\Rrs!-Rio"!/}>r 
< T { t' ¢,} >r 

74 

(3.33) 

(3.34) 

ilTc6H BHIIOJIEl!Tb STY I!pOI'pBli!My, HCCJie;ayeM :oonowraTem.HYJJ sa.zw:q;y BH-
l:!lfCJielil!H :a!J.PBZSID!f.l: 

ftl -

{ 
¢: • fds J.<5:(j Rr.S!)} /-rpc. > .,, ~ /"; 

r_c;e, Ba!!pm.Ep, MOXeM UOJIOD'r!:. 

?-.r»=i f~·rs·s,J-E rs-s.>}, 

O< s .. ""J'Ii, D<.S1 <J3;t;. 

PaccMOTpm& onepHTCpHOe YpHBBeHZe: 

/? dZf(Sl ~ _ ( HIL!-/i i\ (S)(t ZJ} liiS) = 
as 

(LJ . - - -
=-W(S)rH('> rH. (.S,i.)-!i AIS)ff 7J) Urs1, V ~ ~ tnt · 

ij(c)=l. 

(3.3;:1) 

(3.36) 

{3.37) 

3-ro YpHBli8ID!e eOO'l'Be'rCTBye'l' (j>op>zyJie (2. o6) §2, B KOTopoA IIOJIOlt8HO 

H" =fi(S!TH(LJ(I.), 

1-!1 ; S) =fl.-:!' ( S,E)- !i ). !5; ( j. l) . 

lloBTOpHM EalllJ! llp8.1!W!Yll!l!e pacc~eiD!H .lUIH Il!l'il!CJieiD!I! BeJ!i!'lliH!< 

0p i.J(p/i) 
(51i} 

S 
-p H(S) -pti'LI 

. pt- . .Spe r<J 
(S} 

" 3!1l!eTm&, = B 2Tm< c;ryqae np11 I!CIIOJI!.30BaRl!ll: (j>DP'(I'JIH (2.55) §2 
CJ:Iao;yeT lmdpa'l"b . 

Jc;
2
R'rsl. ,1 rsJ {/#rs;). /Its)= n~ 

M!i TOI')la Halt!!"" 
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Se U(nfi; 
;M 

( s. I) ¢l ')ds).(s){iRW)} 
= < T l e >r-Sp e -,slits; Sp e -,eH'''I'J 

(5) (E) 

Ho BC~~CTBae (3.20) 

-j3H «! 
.Si]P 
S, E 

.SpE' jl><rs; 5pE' -,B" ''rE; = < T / f ¢, } > . 
"> r o r 

!JoaTO>!Y 

j!/, 

{ 
¢!. + f ds). r>;!f.t?rs;)J 

< T e < ' >r _ 
<r[e¢·}>r -

SeU(J3f7> 
( S,l:) 

Spe·J3H'"' 
( 5,!) 

BepHeMCH Tenep:;; K ~pMYmaM (2,j6) §2 H (3,37) H BD6epeM 

H =Hw· H,l5)=-/i·}.rs){iiJ. 
' ' 

Tor~ BB~ (2.~7) §2 HalneM 

fil; Htl-J _.:. -- -H(J.J ~ 
-J3HtLJ ]Ar.s)e liuz'l? nds 

urn;;;=e r{e< } 

(3.38) 

(3.39) 

3aMeTRM, '!TO B rrp~CT8.BJ!eHI!ll fel!se!!6epra onepaTop 'i It), onpe.JleJIHeM!II! 

JIIrl.BeibmM ypa.BHeHHeM ;zum:E:fllilm. COOT:seTCTEYJll:tlW: I'B.lmJU>TO.Hl!B..BY H r 1..J , 

6y,11eT 
(:!... HtJ.J _;1 Hu.J 

- h -- ~ Ziti• E' 7 f 

H nOaTOMY 
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§.. c.:.)- _ ~HtJ..J _. 

e' 11 
<: e • = z r-is). 

l1s ~P"Y""' (3.39) Tenep:;; B!lTeJ<aeT 
ft/i --

·jlH'") I J.rsJ(f. zt-iSJ)dsj 

Ullifi)=E T/e' . 

!JoSTO"Y 

Sp£ ·,Bf{W 
= <T [ e 

JM :--r-isJ)asJ J ). (5){::- "l > Hu' .. 
(3,40) 

SeUIIi!'! 
($, ::£) 

! S, L) 

llocKOJ!bJ!Y H ''"' Taue no;;<W~Te,m,Ho onp~Mel!ll!lfl ~pw, nocTpoeHBaH 

l!S OOae-onepaTOpDH, "" MOXeJ< m:nOJ!b3DBaTI> ~PMY"Y (2,4) §2 l! B8lll!CB.T:o: 

,Ai; --f .<rsJ(f.;f.is))ds 

< T { 2 ' f>Hr'-' = 

fili 

= exp < f T { ( j). rsJ ;7-f-is)Cts/} >H'Li. 
• 

Ho ~poy.m (I,52) §I ~eT T=ecTEeHHO 

< l-' It) lo~·fL! >Hn,=O d..::t.:L'1 

< 7" It) Z.t (7} >Hw = < 7,(t) Z,f rJ>H''', ol. = 1_2. 3, 

O'l'KYJIB. CJ!e.l!YeT 

fiG JM 

<T{J/.I!.J·Z~(-i;Jasj?.fS}·Z,,(-is)al}>H,1 =0, ..{;<oL 

' ' 
"" Pli < T{(J :lr•J Z.d-is;dsYJ >n,.,= <T{(j ;<rsJ·7,r-is)ds)"}) H''; 

' ' 
l! 

n 



;Jn Rli 

< f r /ff .111 1/,-r-~ \Ills ;'f.~~·"' =; 2< f r trj ~.IS),,~_, ,;d s; 'j >It,., = 

~ - $ ;;;; 12 /;11 • 

= t < rf.{ (! ~(S) 7Jis) d ,;'} -1t!•l = -r<:: T { v MSJ ir-is)ctsfj \IL)-
ii3 rj<JpMJA (3 • .J8) il (3.<±0) no.nytiaeM 

1: 1',,r i RIIJJ 

<~I e ce, i >, 
- I = 

< T /l' '1. J >t 
f' fin 

:fLJO""f<T{(j MsJi(-il)tl)/} >riw · 
(3.41) 

' 

B qacTI-!.OCT>-:, ,rv1.~ qJyE.'Ul~;{ -~ f s J , onpe,Zl;e.i!eH.Hoa: WOPMYJ!Oit. (3.36), 

¢, •Jrirs,J-lr~l} f' _ _ _ _ , 
<T{E }>. -6<T{Iz!-,,,J-7h>,J)i>Hw 

--c-~- -·--'- = p 
< r {I? ¢. } >;-

H.l.i>-:. 3aJ.leHFLF. nepeMeHHl:.le, 

'f,~ii(;i-;-A~'"i r2 

<Til'. l>. -!<TJril-dJ-z!-i5!!'1>, .. 

< T I f ¢, I .>;-
~ r: " 

llp~l.JlCEia.i K OOeill.G. "G:aCTRM 3TOrO COOTEO!.!ieH.t-!E onepaTOp 

- c7~ 
L_-- .~,. of.' 

iJ: saTeu rro.noll!:i!M J = D • ..io.nyq:aJ,!; 

(3.4<:) 

<Ti/'r!?rsJ-Rr~1)'!>r __ < Tfe'·j >,. -- :(T/rzr-rsJ- ir-iv!/} ;>,,.).(3.43) 

¥13 rj<JpM,YP. (3.~3), (3.""'), (j,.;J) CJie;zyeT, ~TO 
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~IPJ ( " (L) 
app ';,t V, 2) = lfnt (V, ?J -

I li -•wi I" jJ1i 
-/]- "L2(") ( " ·fr. ;( -~''"'' ·ftWhH>IS~/ 21/Vfi-, 'zwt-e J1a]do{f +e )"' 

,.z e c 

8 
n ·f<7{Cfr-is)- i(-ivJJ.z}~r.~.J c -

(3.44) 

-8 I '> 
9?1'V L 

2. j!Ti ftli S (:f) f.Zf, ·fi"liYfiJ -IJ j -Yt!}H:.-61 -;P/tl"(f).,.JI(f}f'f;;-t$1 

oYrr;- (t-e ) tis ctG(e ..-e )® 
c D 

® < T/ (zr-is)- ir-irs;/J>H'L' . 
3aJieTID.I. 'qTO 

< T{l7-(-is)- Z(-i<5J/}>HrLJ 

pre paGCIOll.Tpl!Bal!OC:& B §l. (.; yqeTOI4 rj<JpMYJJ (I. 71), (I. 72) §I 

- - 2 < Tf (Z(-[5)- Z(-16)) >H(L) = 

.,...,.._ -V/S--61 
! _Jilif 2(1-t' ) 

- 2a 1-e·•rl' mn')Q+.Q/J. (Il) I
V+ Za 

dY 
Y-i 1..1 ' 

r)le (cw. rj<Jpuy;zy (1.20) §I) 

, , s'uJ 1 z { 
Mm =- -v' L 6'/2(fJ 

{j·) 

f 
T ~~ ..... }. 

]i(JJ•S1 

(3.45) 

(3.46) 

?accl60Tpm cet:mc,. !!O 'liTO nepeb;e'!' :mJP8.UHBe (3 .. 44) B CJIY1IS.e 

lt:llB.CCRecxot weXBEBXP,. 

1l...m nepe~ x :uaccnecxol. MeXam!lte ~OJ".umr.t npeJteJ!l>BYI: n:epe-

== 
/, -0. 
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Ey~eT ~o6Hee BBeCT~ B BHPBXOHRe (3.44) HOBHe nepeyeHHHe ~erpa-

=' s~ns' o~/76' ' . 
Tor)la "" if>ol"'YJJ (3.44), (3.4o) HMeeM 

F. rp; (LJ 
app int ( V, 7 J ; F,nt ( V, l ) - (3.47) 

_ .§_ LLl(f) h .t :'~ ,1 -wtils'<'I -<u~rw<JS'o1 -10jti(-iis'J-it-<M'f)'> 
2v 

171 
20J(t·e-~""''t'sr6 tf • P )f? s 1 1!:' 

0 t 

8 S'f' !'J3 - -" W· Ji ( .( •/ ·YffJ;;/S'<l'l -'l{flfiJ'Y{f)fiJS'-6'1 - • - . z 
1,. v 

1
7J 6Y(fJ r t·e.,.•>lf)! dsl6 tf +f )<r{rzr-,ns/-z(-i$6)) J~w 

<T{rir-i!is'J-i(-IAc5'J/} 1-tl<l = (3.48J 

_ 5 i ~-~ 2 h _ ·YJS'-6iJ;) f j'h io dv 
- 27[ 1-e"~YJ3 (I E? fl7S21-Hl.•S2·f1(ill ¥-ia • 

-~ 

3aMeTlilM, 'ITO llpH \PHKC"JlOBilHHHlC V , z BllpBXeHl!e 4 ( J2 ) CO,llej)llliT 
TOJII,RQ KOHSl!HOe liHCJIO tUSHOB. 

Ta.RBM o6pB.SOM, MY BH,ll;lW, 'l'l'O 

I - . ') - '+ '))2} > -0 < T (z (-1/;s -7 (-tn6 HILJ It--o 

3B.Mell8.R, liTO CY'MMH (3,.47) TSXZ:e CO,It8pz8T TOJll>!tO KOHe~oe l!HCJIO 1U8-
HOB, MlJ fl0Jll"i8.8M E K.1IS.CCIDiecXOM npe.zr,eJie 

F. (P) (V ) I ' 2 aflp iqt ,z =- 2 v 2 LL(f}, 
U.i If) 

(3.49) 

nocKOm.KY dWio yxe noxasaHo, no wm K..llRCcnecxoit MexaHHKl:! 

F. u.J rv .. J=o 
Lnt ' ! • 

iloKB.lteM, 'ITO <IX>P"Y"" (3.49) )laeT To'llioe Sl!a'!eHl!e F/:/ B KJJaccl!'leCKOK 
CJIY'<!le • 

.rte:acnnnem,Ho, I'al.!R.lThTOHHB.H H rp)ecT:b cJMMS. rroTeHIUfB,..JffiHcll K l:U!lie­
Tgqec:t:o! aHepru. JcaTOJey' B K1.IRCCIDI8CKOI Me.:xa.HID\.9 
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F <PI • F (p) t F fP/ ; Kul + po , 
• FrpJ • " · F KLn = Ku7 r 5 + klfl 2 

~ 

F 1
P

1
; F'P~F.-F. ;,PotF 1P1-,Pof F. -,PotF_ 

tnt 5 Z .S ):_ 

~, w mreew. 

F. IP' (V h)~ 
Lnt 1 { 

=-Bfn 

t'i' w' f3 iri-i! fexp{-J3y ·z-J/t?!P- Fv '{; Ll+liJfl }afllf 

fex,o{·J3"t }dzfe.zp (- ~cu·r~ qfq;} 1J~ 

(3.50) 

3ol!;em; 

ft =x.~- + 1 Yt , IJ--; =X; - L Jl_; 1 

'1'.e. 

x_f ;x.~- , 11-f =- :r, 
" m = nr:) c!.z_,·df/ . 

3Jteclo Cl!IIBOJ! f( OS!!a'Ule'l:, 'ITO Cilil!l BXOMT TOJ!IdtO paliJ!II'iHHe ci :r_., 
ct;t.f -rax, 'ITO eCJJll itO BXOJtl!T B l!]>OII3BeAeHl!e, TO (-f) He=· 

CoBepmaeK B <jX>pYYJJe (3.o0) S!lloleHY nepe11e!!HHX ft: 

L UJ 
ft - f!f - W 2 >/V 

·- ·- J.(:f} f!f ?1 w•fV 

l! 3alieTm, no mrpa.xeEl!e 

e _, ri-iJ 

_; r'iz; 
e , 
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z - --OJ - . j3 df· z} 
yf3 L 9t ljj+ ''V L,L!fJqfe 

(J) v 

nepeXOJti!T B CJI~ee BI:lpEiXeiDie: . - _ 
-lf·l tf·Z 

w2 L ,. w' L Lit) P 1// +E' 9,. 2 j3 If) 9; 9; - z-j3 If! YV UJZ + 

w'/3 J..'(f} J3 iiJ.iJ J3 - L 2(f) .,.2 Lw•v+ vv L_L[f)q/ - V L --wz = (f) (f) I f) 

w
2 > + )3 " 2( ) = - L lJ ·fj - - L L f 2 ,11 F f 2c-fV 111 

iJoaTOMJ' q,D]JMYJia (3.~0) IIpRBO.IUI'I'Cii K B'lcy" 

FIP)(V 1.)= 
cnt 1 { 

f. f''l< IJJ
2 

' J3 2 I e.I/l{-.8-z -yf3L l!riJ;. 2w"vl.L (JJjdtlJf =-- tn If> "' 
ft JI?X/)fp~i' jdz Jexp{- "jflL'if'iJlJJ? - r If) 

=--
1- >'L 2 (f) 2Vw•L · 

{f) 

(3,<>1) 

M!J, TB.KEM o6p8SOM ,BJQ:tlDI, 'tiTO II lt1.!BCCF.teCXOI Mexa.HJme paCCMOTpe:HBBB. 
IUI!IpOXCi!li!Ull!l', ,JU!llaeJOll! q,D]JMYJiol! (3,49), TO'D!ElB:. 

BoaBpaTIDo!CJi Tenep:& K HSyqeHlOl """""""""" (3.44) " Kl!aRTOl!OJII CJJ;T'iB.e. 
Ey.JteT Y.Jto6Ho :acnom.aoBBT» ij>,ym<um:l 

f 52 
(Ji -rs r [ (u>J=->'-- j' u(~!J!•uJ)•u(vltJ·Ui!} V V f;j 6Y'(f) ' (3.52) 

BBOJ!Ol!Byll B §I. TorAH (3,44) I>I)UQ nepeiii!C8.Tb C.Ue.JlYD!II!I4 o6paS011: 

F rPJ F 1'-'(V ) app ,,t(Y,?J= int ,7-
J'~ J'' fZ B \ 2 li f r f ·W/$-01 -.fo/;w•W/S·<I -g-!Jy(S,Ci) - ftVt"L!.. O!w(t-e·~'"j dsl-6\e •e ) e -

{:f) t1 ' 
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8 
~ jJ!i ;3/i 
( · • C r . 1 /jut f r , -;i'-!5-,JI -plitt.'_.llJJS-:51 _ - 4-Y J aZL·Lv• w-;1-e·",a"' as, a6(p ,.I? )Dy(5,6), (3.53) 

0 ::; I 

rAe (eM. (3,4o), (3.46), (3.52)) 

J 
! 

f-E-nz:_~/3 

7l 'S·<·_5t.h.;:.ao f-:J-u?.S-:ri 
.UV' ,u;-- . -1[ ~· mn2 - ?'•QLl en; -= 

·-r 
!lr,.,,_ 

L!. ~ ~:..;- - j 

-= 

3ayeTHM, ~TO BB~ (3.w2) 

C' ' I 
'-"1' WJ 

~tf. - u.;. 
:i 11.1. 

C ( I t1 '-V lUJ, ..>;:- ;_; ' 

Ev r-w-! = E v (ID J. 

DTn~ z zs (3.~5) c.1e.JtYe~ 

U~.,. LC 
(3.04) 

du! 
' · U}- t a 

(3 • .;5) 

(3.56) 

_.,., E (11.1) . ;.- £ (70') J r-n)=-( a:P=-;' --_ d!fl=-MI2). (3.o7J .J -a-u.:. -.Q r u.'J.--,...,. --

BBe.J!eM ~ COK~HHK o6oSEaqeHEH: 

f 
mQ2--pz.sn,.rDJ = ¢(S1)' 

3: ( I_ P- Wls-r51. 

I-;-;; f/YJ3 ) = '-f(w) 
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Tor"" npaBru! '!acTb (3.04) MOXeT 6!ln samroaBa B qopye 

·-J ':f ( U') [ ¢ ( u.J + io)- ¢ ( u.'- io)} d. w-. 

Ho JIB (3.57) Bll;Ili!M , '!TO 

¢;(-Q)= rjJ(Q) 

H1 B 1lB.CTROCTi!, 

cp ( Ul+ io) - ¢; ( U'- [ 0) = ¢ {- uJ- io)- ¢ (- U0+t D) • 

Orc~a 
~~ +~ 

J ':f{uJ) { ¢( u?+io)-cp!u9-io) }dul = j'f(-?L9) f <P(uf- ic) - ¢ ( 11Y+io)} d uJ, 
-o:><Oo -0:0 

'liTO ,!l9.eT 

+~ ~~ 

J J"(u'J[¢(u!'+in) - t/J(UJ-i.o) }duJ = j [ { '!(1/J)- '/(-Iff)}{<?! lff+io)-¢(1#-io)}dw. 
-oo -coo 

C ,IWYrol. CTOpoHH 
1 

-uJ/S-6/ 1.1)/S-dl -}J/;w- - uJIS-dl -ftli'IV., WtS-61 

/-!? I-E f+E - E -E 
t-e-J'-"U' - t-eJ3Auf = 1-e j3 ,.. 

iJoSTOJ.!Y JIB <joPJ.!Y..llll (3.54) l!OJJY'!S.614 

By(S,6)~ 

T'="'" -J31i1!1 -uf/S-!1/ -ft~U .. ziJ.iS-6/ 

= 3ilij t+e -e -E 
27l (1-e-fi~"'Jw 

f ,w.io (3.58) 

1ll mn/-~'.Sl!JIJ1) ~u•. 
f uJ-LO 

3aJaeTB>I, '!TO qop!G'JIII §2 (2.I2) R (2.22) )l!illT 

-V/S-151 ·lffpfl~ll)l~~f 

fi I? •!? 
2 uJ!t-rJ3"'-'J 

. s-cr 
m21c-;;-/? ,,, I 

I' -- " = - L (Z!ll!Jl ·•2 - • L fi (nJ jilt + w r rn) 
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Cos 27lh 5 -.s 
I'• 

(~~n)'+?u' , 
(3.59) 

:a:,. T23lD!: o6pasoK, 

-foli'I!J -711(5-dl -j3li1t!•1dJS<6/ i4n~ s d' 
li(N: -e -e ) _ 1 1- e _.. _ I I-GsZxnj37f-

2ttJ(I-e-j3""') -j L (2ttn'f _1_ ;Z. {ZIC~Jz. -~z. (3.60) 
(n") p/+1/r f"'o) fi/i; ~ w 

3Ta <l<>P'G'J!Ji .ztel!CTB:I!T9J!bB!l " mrre]lll&lle 

Of: S :": ftE , 0-= 6 ~jili' (3.6I) 

HO liX npamre ~K OIIpeXeJieHR ,1I;Jm BCex lteitCTBFI'e.l&RHX S , 0"" it 6Y}1YT 

ne~ecl!:l!>ll! i!O""""",... (s-J J c nep:I!OJtOKfi!i • >13 (3.58) l!I!.Itllll, '!TO 

lJy (s,o) = lJv (S-6), (3.62) 

r.Ite 

-ro- -~ll! -~151 -,eR':d.r'IO/SI 

3it;J t+e -e -e 1 I"'·'" lJv<s)= 2Jt__ ( 1 _ e -,$;;"') 1J/ w mS1'- 2'+Sltlf.l2) "''};~-, (3.63) 

D :!E S =J3ii 

II aft ~ liOU'l' 6ll'rb pEiCll!l!peBS. !IS. l!Cil .zteitCTBI!TeJII.llJ'Xl OCb! 

]) (S)=3i.Lf·- f-[oJ2Knk ·1JJ { luJ+iO (3 64 
y ll)3 MO ( llffi 12 + 1Jl2 mQ'-?Z+.Q!J(Q) d_ 1J}, " ) 

-- J3n J w-to 

orax 'T1'0 om 6y.neT o6.na;ta'l'l> cBOI:CTBow: nepl!OJtl!'mOCTl! l! cmweTpo.: 

lJy ( s) = lJy (- s) lJy (S•fth) =lJv (S). (3.65) 

Pacc.oo-rplill QlJl!Klll<h 
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-}7(P) -ws -)3ic.u.o-ws f-l 
Ol (SJ=(f +f )E-6DviS) 

' 
(L) -c.0.s -j31i11J~'lds 0 "= 5 :;H. 

12 r.sJ=(E' +f! )Dvrs) 

Yq;rrHBSH \IIOP~JIII (3,;,9), (3,64), !>Iii Bllltllll, 'ITO BTl! i(lyJlXI1Illl110ryT 
6HT:& paCmHpeHS Ha BCIJ ,Itei:CTBHTeJibEYJJ OCD S TaR, lfTO ORi! 6YJzy'J! 
OOJISJIIiT~ CBOIICTBB.MH liOpi!O,lll!'ll!OCTI! l< C""""Tpll8 BiWi (3,65). 

" 

TB.Km4 o6pasoM 1 MH W&eM SB..Imcan pa.BeBCT3a 

2 
. s 

(P,L) '> IP,L) J<ln /3$ 12 (5)= L Jl..n e 
In) 

1-? {P,L) - IPL) Z;zin s.,-
8< (S-6)= L J?n' !? /3/i 

In) 

ES KOTOp!IX Clre.IJ:YDT 

. }3/; 
p; (P.L) IP.LJ , ( fP.L) 

]doll rs-csJ=lZ, J31i=Jac5li ro) 
0 0 

I! 

,8~ }3/i (P,d !}3/i IPl) 
jdsjacrll rs-rn=JJt dCJJl · (o). 
0 ' 0 

(3,66) 

fP,L) 
liHaro.zta]lH COOTHOWOHl!JDl (3,65), XOTOp!l>! f,ltOBJieTBO]JHOT TBDe J? ( S) , 
J.W HMeeM: 

}3/; }3#h j3h 
')., (P.L) J < (P,L) f n {P,L) f d61l . (6)= d6J:l (6)+ dcJ 11! (6) = 

0 0 flo/2 
,ail;,; rnJ Ali/, I'PL) fi~ rP.£) =j dcJll · roJ+j doll· (JM-o}=2j doll (6). 

' ' q 

(3.67) 

!JoSTo~ \ll<>p>q.na (3,53) JIOZe'r dii'll> llOpellliCaH8. B \IIO]llle 
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IP) (/..) • 
app fint (V,?} = f;nl { V,?) -

{ 
fi/; 2 

- L 5"'L'( ,, j . -u>6 -.tMoJ+<M f. ]) (<f) 
4Vw :Tj wu-e-.e"'liJ 1115(l' +e JE 6 v - (3.68J 

' ~ J3f; - ljrt E . u> j -- -;lli"'-* ;; 7JJ y{7lf} 1 _ -;Mlff ctrJ ( e • e ; Dv ro 1 
• e ' 

""" 
F(P) ( J- F.u; app int V) - int (V, Z}-

~
• •2 

{ Z f '2 -w.s -.A5w.-!JM - LlJy (6) 
-2V r_ L (J} w( r""'•) dt5 ( e + e ) E' 6 - (3.69) 

GJ 1- ~ 

~ !Mj., ·"'·' ·• f uJ j / L -1J}(J -/dn w+ tv6' 
-2 Jau'Evcw; 1_e"~w dt5(f +e )JJyrcsJ. 

i 0 

Co!!ejll!llll .,euep~ IIpeJteJll>Hllll uepexo,ll: 

v-~ 
' 

j-0. (3, 70) 

Tor,ltB., liCIIOJibSY.li :aepm!e:a:CTBO (3.26), 1IIH .zto..nmm l:DieTI> 

app F IPJ ~ F. IP! 
ld Znt 

(3.7I) 

I',lle 

app F;n~} = !i"' aff fj,~(V, J ). 
( J;-0 ) 
v--

(3, 72) 

3a>reTI!>I, '<TO (!&EX111lll 5 (f) , V (f) , xapeKTepJ!SYDIIl!ll ECIIO>I!OI'aTemumli 
I'EUl!.lGTOE:l!a5 H (L) • JIO:ry'l' 6L!'X>. B!i6pellli IIPOl!l!BOJ!hl!O• 
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lim! BIRJ!CJ!eHim (3. 72) 6Y)leT Y)lo6Ho Bli6pan B Ka'l:eCTBe S(f) , 
Y{j) HeKOTO]liole Henp8pHBH1!8 ~ 1!a .D;el!CTBI<Te.JII.HOJ! OCK,TBE:Ke,'l:TO 

Y!f) > D, 

_!_ Y s2u! f2 ~ J(_!_)- D 
V L y"-lf-J - R , 

I5J>R R 
I -= 

r.n;e 0 ( R ) He 38Bl!CHT OT V . 
Tor.n;H, ecJIH '/(1/J) - JIJJ6aa IIJlOHliBOJThHW! Henpepi<BHM H orpaHH'l:e&­

HB.H litYHECitWI H8. .ItdCTBHTeJThRoi OCR, LW: B:Y:eeM 

'~ " f I.Jru.•JEvfu•)di'-' =..!..... L. 5} 1
! f>{ r(m»+<f(-Ji (f))}-__ 6V tn 'l If) 

(3. 73) 

- (Z:)'ef !!~;~: f 2 
{ 'f(Y{f)}+ Y'(-Jl( f))} d f = 

= 4
1[ f~df Y!J) f 4{Y'(Y(1)) "1(-Y(f)}} 

(2lll6 F(f) ' 
KOr.n;a V- ~ . 

0 

Truuw o6pasoM, BH.D;IlM, no o6o6mel!l!lll! npe.n;e.ll 

E!?LJ)= {im Ev (?LJ) 
v~ 

(3.?4) 

cymeCTByeT,R MH MOZeM HanBCaT~: 

•= ·-! 'flzcJEy (1/J)tlu'- J I7(11JJE 
-coo v --oo:_ __ 

(?J.J)dz§. (3.7oJ 

3Ta ~ E ( u.•) !!MeeT C.ll8.1lY11I1l'8 O'I8BH.D;lille CBo:l!cna: 

E (7L') ~0; £(-Zt})= E(ZtJ), (3. 76) 
·~ j E (7JJ)d7Lf C:XO,IUITCJi 

f = $ 2
!1) ~ 

( p!lJll!O 67lz f df 'J'(f) f ). 
0 

!13 <jlop!';j'.ll!l (3, 75), B 'l:HCTHOCTl!, CJ!e.JlYeT 

·- d11J 
!J(f2)-/L(.D.)=-j .£2-w- Er?!J), KOr.n;aksuo, c3 •77 ) 

-- L:l_(.Q)=-Ll_(-..12). 
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OrciUtB. 

[(11}};
2
_!___, [LL(7LJ+h1)-Ll_ (1t'-i,'J}; 

t7l i 

; 2
1 

. ILl_ ( 7)}+ io J "~ (- w, iD !J ffl{ 00> 6 

(3.78) 

.iiJll! BIRllCJiel!lm ( 3. 72) Y)lOOliO Ba'l:aT~ C a.n;eKBB.THOTO B!I60pa Ll_ ( ..Q) • 

B!l6epeJ< aEaJ!l!Tl!'!eCKYD @liKll;lW Ll , (.Q) , PBI'YJIHPEYD B BepxBe:l! 
ITOJIYILIIOCKOOTi! CO CJI€.u.~ CBOllCT:B.a1m: 

r.n;e 

I 0 ) .n;.m; .n;ocTHTO'l:HO 6oJrnlloro i( 

. r 
ILl"~"(.Q)/£-

1
;;_

1
, L=cD;?st;!QI~R, 

·""f ~ () .rm::..z.?v; 

2°) o6o6i:;el!Eaa @'~ 

tim Ll. (u.'~iE)= !J+(uJ+i,,) 
E.-0 
E >iJ 

C)'liteCTBYeT BS. ;a:eitCTBl!T~HOI: OCl! U}, B. BHPSXBHHe 

2~,. {A. (u'·ioJ '!J/-U'•ioJ}~o. 
ifm.oei'pSJI OT STOre BllpBE.eiDili, BS.'IT!rlt no BCeJ: .ztei!:CTEI!Te..Jll,Hol OCR,CXo­

.n;I!.reH. 

BliC!epeo~ Te!Iep:& 

Ll_(..Q)= Ll. (.Q) :lrn n > o , 
(3. 79) 

Ll_(.Q);-LJ+(-S2), "Jm.Q-"0. 

Y'lFl'!iBH>! yc.;a:oBHH (:r0) " (2°), .1erKO Bl!JleT~, no TBl<BH i!IYJ!X!lHH (3.79) 
:a: COOTBeTCfbJ'IIIJiH E (u1 ) po3.l!eTBOPfim BCe.Y. ynOJIJlBYTliY yCJioBH~IK. 

Iio.lmra!! Ll_ ~l!pOlla.Jll!ol!, Bli6epeJ< SUJ , vUJ TB.K, 'l:To6!1 
npe,ileJ!IoB!Ie CBoJ!CTBa (3. 74), (3. 75), (3. 76) y:ItOB.lleTBOpP...l!HC:O. 

]Jm BHal!l!3a BtlpaZ~ 

[im Dv (5) 
( p-0 \ 
';. '{ ___ , 

HQ'qge!i C OIIpe.aeBeHl!1i {3.63) Z sa..ve'!li3l!• tlTO B!ij)BXeHH8 
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~f,S]).:: 
-;:"I~, 

- li/3 .Q - J?: ~ -_:::.:;n -.rz ~ 
1-tE' -E -E 

Q (1- f-fil;G.) 

[-"; :::: s ~ ,~_;;' 
(3.80) 

ecT~ aHan~MqeCKaH ®fHKUHR ~ BO BCeZ KOMUHeKCHO! nROCROCTH C rro-
JJOCru~ 

Q = 2rtm· 
Jjh '( .rz - uei:.oe) 

H He HM.eeT ,Ilpyr& CJ1H!'Y.JLG:PHOCTel. 

lio:Ka.XeM, tJTC :.i = [ He R:a.nReTC.l! IlOTtD::OM, TaR tJTO 4lYH:R:IUm OT ...::.."2 

{3.80) pe?jJ!-~..2. E: 0!-cpeCTHOCTl! a'!'O:I! TCt:tli'J:4 

He~cTBZTenbHo, pas~oxeHae no cTeneHHM i2 ~aeT 

f 
r -.f.'S -p . .,.Q~,-..,s 
'' - f - E -· 

--{f.-""?. 

J? 1 1_!3115- 5:_.- .h: 

r. 
'" 

. - .----... 3 . ·''S::', = Bf7f2·. jL ~ - -· I • 

' 
qTQ IT.PEBO.n.i:T K pa3JIO:E:eHED 

:;{s,Q) c ' s ~~!-,,).~ rn 1 .l.L , •• 
(3.81) 

l~OaT01fY e,niDiCT:Beffill:iloU!. CHHcyJI.P.:pHOCT.HMil: J.~"""::,.Sl) 

6y~T rrpocTHe ncnxce: 
RB1t ¢}'E?.l!ill! OT .Q 

2rr.t7,· 
fi!, 

rc 
~L 

- .I ..,.. ---, ~ { 
n:::-:.;.,-r-~-.J, 

3To .naer P..aM BC3!J,CJ!:EOC'!1 nepen~mar1 {34b3) c {3.30) E 4c.PJde 

"~ 
),,-'!- ,-r.t.-~ r\ D ('I o · ___ I ·-' '--y df if! 

.0 . "!{; -/t 
--

.rnQi- ? 2 ·S2 tJS2) £1 :f.' 
(3.82) 

il..j- / ( 
7 

o =: s !:_pr. 
3To Bl:lpaxe.R.He 

3aMeTm9 
MOEeT 6HTh paCCMOTpeHO llO cnocody. p233~0yY B §l. 
"tJTO BHpaxeHHe 

;;t_ (s,.fl.) __g _..,...,,-,.z ""I.:> ........ A-~· , (I !'- s ~ J3j;, 
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npeJtCTaBJJlieT co6oi!: ~eCKYJl tjl:,yhlt!l;i!D nepeMrumoii.Q. ,.pSJ.~ B 
IIOJiocax: 

2£ 
0 <;:,.,., f2 L:. ~~ ' 

/ril/1 n 

0 
__, LlL 

> .nn Q > - JJ.jj 

Lc>mt 
R '<TO OBa l!KeeT l!OlJ"...llOX Jf}_J2 llpH Q--. Iloll'rO"Y lil3 (3.82) CJI~eT, 
'<TO 

..,.oo 1 Ul+;E 

]}.v (S)= ~~;; j 'J. (S,Q) mQ~l2•f241f2) 1-u;.'//' ' (3.83) 

I:lle E - npol!llBOnBaJ< BeJU!'<l!ll!< B l!I!TejlB&lle 

D 
. 2;; 

<t < JM ' (3.84) 

x (3.83) !!e SB.Bl!CHT OT BeJil!'<Him E :a yxaarumo" BHll!e =epBaJie. 
3ag)m<c;q>eBBB E , w MOUl! nep<>...l!Tl! x npll,lli!JIY 

}-0 v- ~ 

B ~pM;YJie (3.83) " IIOJlY"HTb 

+~ f 
. ~ i A I ,.., ( () ) --==--~-;-;:::-;-(un ]),l ( 5) ~ Z;r .,;. S .~ mQ • Ll_ (Q} 

7-Q -~ 1

1/J.Z, 
duJ-. 

lU-i.~ , __ 
iloc~ npaESE. qRCfl, STOrO paBeHC'l'BB. He 3aB:I!Ci!T OT 6 ., IIOita. 

E llpXI3BJI.l!ex>IT l!I!Te;ma>!Y (3.84), "" """"" MOXeJ4 sarmcaT": 

3in j~ r i2) I ]}(S)= funlJy($)= ZK .,.._. S. fl7Q ·Ll- (Q) t-o _ _, 
Itt..~;.,-o 
I dt!} 
I • 
r v..~-'"o 

Y-

·- I 
_ 3ili jJrs.u') m£•Ll_rQJ - ZT! 

u_L'"j /LJ. 

W-i ,_~ 

tPJ 1 v: • ) 'iT06H no.."lY'U!T" F •Pi~ !o-n app r;,,t ' , l , 
:J.j.-~.:J U7 f 1:; ::__ 
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(3.85) 



paccMoTpiD< ~ ncTmmol! Mo.ue;m ~i!JIHXa c L ( 7) , aa.ua:eaeMOI! ifiop­
MYRol! (3.3). 

Tor)la 

[Zm 
?-o 
v-­

I - "' v L L 2 (f) E' 51Jv (S) 

If) = 

_,, 
= _I_ J ! 2 

. 51J!S) - 4aj" ~ -i!JrsJ 
(21<)' If!' /3 df=(Zil)' J E' • d:f= 

0 

4ltf' vff' ( 6 ) 0 
=(2Jt) 3 . -2- JJ(S) -

llOBTOMY l!3 (3.68) l< (3,69) llOJJY'IID< 

(3.86) 

,c: fift 
IP) (LJ !'!! V1r f f -<M _,.,~,,..-~ 16' aflf10nt=0nt -(27!} 5 Zw(t-e.,..u;) tto-(e ~e )'{~-

o 

~ fi/i (3.87) 
f j u> J -u.'<1 -ftliv·uJJ - 4 dUJErz<') _ -,11# ... do-(e •e /J)(C5) 

, 1 e a 

J<RH 

z 'a Pli;., 
(P) {L} f Jl I f -<# -W~fJ"WC .16 

ajJPFfnt =F,nt -(ZllJ' UJ(f-e-fiw•) lli5(E •E )VJJr<SJ-
0 

"" ftj-z I f IL~ J -*' -jJS.h ld6 - 2 dwE{rd) t-e-N"' d<Y(e +e ) ]}r<YJ. 
' v 

{3.88) 

3Ta rfoPMYJia JJ;aeT au:pas.eime, y:Ii;OBJieT30pHEl:filee Eepa3eliCTBY 

F'f') > r'n app int :;...-- 'i'nt ~ 
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Tax liTo llii liOXeJl .ilOmrra'ThCJ! noc-TpoZT:b a@:eKT.RBHOe npH6.l!lm8Hl!e, pac­
CMB.Tpl!lWI BJtexBS.Tmle .1.- ( . .:.'2), Co,ll,epxalllKe HBXOTOpue Mpa.Me'l'pH, KOTOp!lB 
.IlOJ!XBl.l: Onpe.lte.J!fi'l'bC.!l Z3 YCJIOBR!l YKRmnmarpm app ;::;.::} . 

PacC>WTpB!< CEa'IBJJa !!pCCTel!Dmll ll!i60p: 
2-

Ll ( ) K.JZ 
~ .Q ==- _Q2 -Y;" 

£(u!) = ; 

2 

{ J' (uJ- Y,) ·~ (u'.Y.)}. 
(3.89) 

Halt 6wro yxa8a.Ho B §I, Taxol BH6op SXBna.:a:eETeH l«l.D;e.JIR ~e'mema, B 
XOTOpal: HfL) ecT:b ~TOB:i!BE JI:I5YX Te.JI, cOOTBeTC:TBYJEti!l 'WCTRO;e S, 
IWTOp!lH B.laCTll'I!ID CJ!<iS!I!!a C JUlYI'(llt '<SCTl!!lelt 'E " • 

"" (3.89) ;ore"" 

f Y/-.!2 2 

mJ2 '4.,.(..12) = m_cz (jl,'-Sl') = 
(3.90) 

J};'- .!22 I I 
m.Q . 2)1, ( .fl'}Jo -/,;.), 

I'lte 
z 

2 Kc z 
II - -- +J.! rc- m .!' ' 

2 z ') K. = m (;1, - v. . 

iloOTOliJ' 

1 !"''·'• ·f I Yc t. - )1.'- Jl/ m.Q+A,.(SlJ ~,_,:-21lt _;n(p.) l{u')• Zmjll[rff7iJ-j!.}+O(IL1+Jf•}]}. 

.Bocn=sye><ru;: :renepl> (3.o"), SBMeTHB, = J3BlJ.1\Y (3.<>J) 

drs~ u.~; = :1. (5
7

- w) _ 

z C... !'8D8 §4 rJDlml 8 B J<Elii'e P.~H"/2/. 
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G-rc~a 

!JrsJ ~ 3h ( y, )2
:; ( s o}' .5-f 

07 )ic 1 m 
)1/- Y/_ :;_ (S.jl,), )l,z 

K3 'tero CJie)lJ'eT, 6Jiai'OAAPH (j<>p>!YJI!IM (3.80), (3.8I): 

3f?(Y')' s) ])rs)= m Jl• -S(I-_,sli '" 
l •:.! 

5;; A-"c i" ~ . .J./~,5 

c~ s~,%. 

(
-r c.-.;.~..-~ r. -s)i~ ·l3f.,_.,.~, ---'~"------::,c-__ - p ' "• ~ • 

I- f --'"';r· ~ --)' (3.9I) 

oTO BYpaX8HH8 6HAO Y£8 UO~BBO B §I C UOMO~D paCCMOTpeR>H ~e.A 
~e~ .ItBYX Te.n. 3aMeTRM, liTO ,llJTJi (3.89) mipaxeffi!e F ~,L! Taxze 

'" 6HJIO BH'IKCJIBHO TaM: 

F"'=-5"'" Ji• 3h ~.nt · '- '/7 - .,. - ( 11 v, 2 r' 

-pt ,, 
1-P 

-J'.J -5ef,7 f-e-fi/ip, (3.92) 

;;, Tenep~ !IO.l(CTaBBLI (3.91), (3.92) B qpp>!YJIY (3.88). 5y.l(eT llOJI83l!O 
BB8CTH 6e3pa3~8pHYe napaMeTpH: 

)-1, 
JL~w-

~ despaSMepHHe KCHCTRBTH; 

J1 = !Jliw 
' . ' 

Tor~. nonarBR B RP.TerpaHe 

z ; (.<_~ "} 

o ~ Z ~/Ja 
no .. zy'l:HM 

Y~ 
V=w 

Jz 
d.= -­/;1[,4(J' 

. I ~ 
f{'S=- It 2 - {1.) 

54 

(3.93) 
' 

~ 
y 2ha7 . (3.94) 

riP) . J8•" r,-,t 3 jt 3 e /-p 3 onn-.-=--. tn--- /1 _ +-(ji-Y)---rr n cu /!, Y /J<t 1- e >fft,u 2 

fi:Jk " z~ -f.lf' -J<Z ·f<J'+z;. ,~-1f1 :?---- r 0-.z; -r<i·)f(l:')~{l-z}tJt-Y t+e -e -e _1 _ ( 1-e At)/i lz p e UI ftd jl' 1 - e -/.!" I 
0 

.134..., " -;IJ,I}t' -?z -.&.u ... zu 3" ft.tY-1 7Z -;z -4t>'•YZ! >' Z Z j/-Y(/+/3 -l! -E: , 1. j - -;;'1(;h')(l-e n az(e Te· ) (;)z(t-;g;)+ 7i' 1- e-P.;# • 
a (3.95) 

3.tt.ec11 .u , Y MO!'yT 6BT:r. paccMa.Tp:neaeM!i RaR noJIOXRTe.m.mie napiD.leTpH, BOO~ell!!ie TaR, ':i'ro6H llj!fjJMffiHpoBS.n mllJBSe:me (3.95), Trutm.! o6pasoM 
o6ecn~ .UO 3031BJltE:OCTZ Eai!60Jiee TCqeyD a.m!pO.KC~ X HCTHEHO.MY 
3Hal!eHmJ: 

r (?} 

::nt 
nW 

CHe.J!YeT nonepxayn, 'ITO c yqeToM (j<>Jl"YH (3.90), (3.93) 
2 

2 .z K, fl p-r =---'o· / ;nw..:. 

(3.96) 

(3.97) 

lloaTo:wy OO.tllCT!. B081ro%!lllX 3Ha'<elll<ll p ,. 
3~8TCS BepaBeHCTBOU 

ji~)i7{:. (3.98) 

Pa.cC1.50Tp211. CEB.~ !IpocTe~, HO .He JlYlilll.z! B'".ti60p: 

)!= )/. 
To!'Jta IIpi!6.l!2ZS:ln!e, SSJtB.,Baewoe $'J:p!.!Y.l!o! (3.95), 6y,IteT 

/}# -z .,a,..,.,.z -LJ re .. z.- J 
fli f- e .13" 

dz 
J 

z, 
Jz(t-fid} 

(3.99) 

J!erxo I!OBIIT:O, qro (3. 99) llpe.l(C'!'SBJ!l<BT TO'IHO nePBJill '<JI8l! B pauozemm 
B~ r::: IIO C'!'eiiel!Sl.! d (T.e • .fz ). 

lieJ!cTBKTE!JihliO, 6;:!l.I'OJlB.Jl" (j<>p>!Y.l!8 (3.97) pBEOBCTBO ji = Y COOTJleT­
C1"ByeT OTCJTC"!'BHD 'IUieEa. :SSB.ZYO,lte.ftCTBim: !I I'S.WR.1I!>TOHl!a.H8 fl ,._,1! 

95 



B STOM CJIY'ffie 'f. , OIIpe,I(e,;m:el.!>1ll i);o]:2.l;Pra!.ll! (3.23), (3.,4) -
TO.S,UeCTBE!l"..Hlli: lfj.'"..""~. 

M!l Truo<e Bl\lll!M ZS i!PPMYJ!ll (3. 16), 'ITO p IIpoliOp!ll!OH2.lThEO o( • 
IloaTOMY npWJII!!:€Hi:!e, onpe.n;eJiffeMOe ¢QpM;Y'J!Og_ (3.26) ,CO,It€pzln' .IT.BB. 'lUI€Ea 

C(P• 
pa3J.iOX8HIDi ,

11 r !IO CT8ll€Hfi...M .;I. - 'Vl8H HJJIEBOrO llOpH..IUta H 't!JIEH nepBOro 

IIO Pfi'...I!,KB. • 
!.i.neH :zy-JieBoro nopsm..~ Tenep1:. pa.BeH HY'JY..EJ, lUI.e.a: rrepwro nop!i,ItK8. 

BHpaxaeTCR q:Dpt.zyJI02 (3.99). iCoHe't!HO, Ta.Koe rrpm:l-JI~e:rne YO~T 6HT:5 
lip!!MeHl!MO E CJJYU.ae ,llOCTaTO'!!iO MEU!I1X 3Ha'!eHi>l! c{ • O,llllal<O B TB.Kol! 
C?.TJaU~M JI€rKo C~e~Tb CJI€~~ mar H nepeg_Ta K B~HCJI€HMD ~1€BB, 
nponopuuOHa..lll.HOrO d 

2 
• 3To MDXeT 6HTD B.Y.IIOJIE€HO C !IO~il peryJTJipHOro 

paSJIOXEHIDi! 

- !P! 0 I ¢} !- . = - i? [ ,, <: T E' > = 17 T 11 • . - . (3 IClJ) .nt r 1 z , . 
,J =-8< T/cb} > n --8 I< T { r~-.z} 2 1 , r , 112 - 2 "f-' - Jl1 >;--' ...• 

3)!eCb !11 yxe l!3BeCTHO, a /l z MOXST d!lTl> JierKO fiOCTpoeHO C fiOMOJ!!bi) 
paHee o6cy~eHHoro MeTa~. 

lloc.l!e aTi!X 3aMe'ialli>l! o6paTHMCJ! K ijPpeyJie (3.9o) 11 paccMOTpl!l.! ee 
C IIOMOUU>D IIpHHitmia MHHHJ..IYM8,, U03BOJIH..!IQero onpe.rteJU!Tb napmre:TpH jL , 

v , y.aoBJieTBOpal!ll!He HepaBeHCTBaM ( 3. 98) • 
JftY- ynpo~eHHH Bh~llc~enza MH 6y~eM ~TepecoBaT~ca s~ec~ TOHhKO 

c.zcy-qaeM. Kor.na 

I 

f3:, 
_ _£_.41. 
- liu) (3.IOI) 

ilOJia.ra..R: J3r;~ = = B (3.9;:J) • UN IIO.Jzy"t!HM !popMYJIY IIp.k! HY.l!€B02 TeMI!epaTYPe: 

J - 2 • i;-:: 3 );i 2 z 1( -"f y z )1-Y< -pL} 
app 11 ;_, =z-(_p.-v)--;;()1-V)Jf l;)z•----;:r-(1-E) az-

' _ :::_ r~ -L{(_i___)l Z • )1-'-1-'( j- 0 -:J1Z) }·!JL , 
. ~ 1, !'' " a~. Vii 

' 

(3.I02) 

!.:Z. i!MeeM 

~ -n ,. 1 )-1•'-r" -;n y 2 { )11-Y" ( 1 Je {(_;:)z, 7 rr-e J}az~(;;}-r,·?(y- -JL·Y)~ 
D { )1

2 -Y1 f ).1->J { 

= pz ' ~tJ 3 ()1• Vj )-! = )-!"' i- '1)1" = !J'' 
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l!Tru<, !lBPB!IB )!Ba 'IJie:aa B npaBOl!: 'l:E.CTR ijPpleyJill (3.102) )tam 

3 3il , I 3' 3 
-( 11 -JI)- _f "'-Y-;- = -{.2 ll'-21JY-Ii2 y21=- (11-Y )z 2 r 4 if j-lV 9 )I r -r r • 1 -o/' r · 

iloaTOJzy ( 3. I02) ,llaBT 

c~ - •• 'int 3 1 ')Z d. ( -Zf Y)l )-1-JI -pz}-0 
Gflp frw \P {j-1-Y- iii jl' /(fi 1 + )" (f-[' ) dz 

c 
(3.I03) 

3Ta ijPpJzyJ!E. 6!1J!E. B!lepB!Ie fiOJJY"BHa p .~OM. 
.z!cCJie.JJ:.Yeld: npEYeHl!lroCTI:. aroJ: qopwyJIH .IVlH c..nyq:aa M8.JIHX. .L n norm­

TaeMCH Eaih'H Iiapru.ie'l'pl:l Y t jL Z3 npHE:llliDR ~ Ta.K, ~o6ll 
;yqecTn ueHH, rrporro:pmro~e d 2 

• _ P . 
KaJt Y!1 == (ijPpJzyJJa (3.99)), '<.lleH J-;.nt , IIpo!lOp!ll<OHam.E!ilt "'- , 

B pa.cmtaTpKBaell!m! ~e _,.E ~ '='""' 6y;a;eT 

aL ~- -t az ).. [~-liz -' e ~=--2.c e dx=-o!. 
\if[ {Z '{IT ' c 0 

H, T8XiD.l o6pasoM, OE COOTB€,:CTEY€T BH6opy 

y =JL. 
ilo31'0Jq TenepD l!;i ITO.."laxa.! 

Jl= )I u ~ s"'-) 

z 
I! Ol!BW!I< IIpaBYJJ 'l:E.C'n ijPpJzy.llll (3.103) ,110 <;;Je!iOB !lOP= d. • 

~iMeeu 

~ 

"'J;- z dz _ 
' -lz 

' -Z d Z 

J f? ( . p'-Y'( -pz) 
a vz· )-IP' f-e 

p'- v' 
- 2)i Y" f 

B-z(I-E -!'J 
z'12 dz•.L" ... = 

a 

(3.I04) 

(3.I05) 

2 j-r?- xd.< - P'f ~~ 
1J j/"-

f? -xz( f- f? yXJ 
;rZ 

d:r ·.t2 .... 
D .; 

' 

" 
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~~ f ·•r't -E r'') r- -{f·fl Jr· - {iirr. ll')·v, 
[' . t:f;z';Jf a.J-2 r. 7" -A C 

3aMetiru!:, liTO 

llOJIY'!EM 
00 -){2 -;.t~-: 

j E ;.~£ ) d;=fii{h·ji -t}. 
c 

CooTEomeHZe (3.100) Tenep~ rrpRBO~HT x ~pMY~e 

f
= -Z. dz _I /1'-Y'- J1. 

o!? Jz+;;:o-tP) -·ilr- P' 'lir{{I"J'J"'-t} ,..J' 

IloaTOMY 6Jiaro)lap!! q,tlpl(YJie (3.I04) !Ip!lllaR '!aCTI> SToro Bllp!W!lillli 
MOX€T 6lnb 38.IH:l.Ca.Ea B q,DpMe 

hr{l-<iJDf+/ 
' r.n;e 

D = ); ( ..(f:Y - I) 

l.!H, Taltl!M o6pa80M, ll0JIY'l99M l!3 q,tlpeyJI (3.I03), (3.104) 

F IP) 
1nt -

app !;,,. -
5.L 2 z 

~rr.,;r; Yf -d.(f•.Lf)(l--<'fD)+d' 

(3.106) 

3 
llpeHe6perB..R: q,;qeHB.MH nopg,It...'lta. C( , HMeeM cJI~ IIpH6J.Imte.HHliit pesy;u.-
TaT: 

F(P) 
int 2[ 3 2 l 

QjJP /iw = - d +,!. 4 )I 5 -r +I D) - (3.IO?) 

3Jlec~ 

eCT:b B8JilftfiDiH, 

Bllp!!Uimff 

r ? " ' 
y > (l 

KOTOpHe Onp8,ll8JTJIDI'CH llOCpe.ztCnOM !IpiD3:!Uma W!Hl!WYWl. 
r,IP) • 

app ,!/';; : mL n . .. 
98 

Cm'iaJJa onpe.a€.1'-"'1 ~ • ""'""" 

O"d: q v(-'f-..fDJ= ;JI'f-1+7JJ 

TaX 'iTO 

f=iv {f-7J)_ (3.I08) 

ilo.ItcTBll.llrui ~o aaa'!elille B <i<>PJOY.JJY (3.107), ITO.JJY'!BII 

Ff~J .;z _" 
a;7p---"'£:::: _d.- - (1- D 1-" 

!?cu 3v I 

dz{ z 
::-d-SY" t-;c.Jt;Y-o}. 

(3.109) 

Tene_p1:. ;J .zto.nx:a:o 6m:"b OIIpe,IteJieEo Tax, tno6H o6ecneli:aT!. ~ocn 
Bllp!W!l!l!H (3.109) lLlli<, 'l'l'O TO :a:e cal!09, o69Cll9'll!T» MakCI!yYM Bllp!W!!mff 

,, 2 -- ,l 
+ f 1 t-; U r~ JJ - t) j . 

Blt!tml, ~ Tpe6yeme SEa't!effi!e 6y,u,eT 

)! ~ 3 . (3.IIO) 

li<utcTaBJ!lm ero " <i<JPJOY.JJY (3.1CB), npJ!;llaM x nprommemm 

Fw • z 
'"' .L (d.) app~=-d.--.=-d-123 -nw j- ' 10 (3.III) 

3aMeTB,.. ~ o6lRHOe pa31Ioxe~ Teopo :so3l!YH£eRd no cTeneHRll el , xo­
TOpoe 6!1.l!O npoll8,ltei!O )lO 'LI!eEOB BTOporo llOl"'J'K!!, ,llaeT BI49CTO q,cJ_p>qJll,! 
(3.III) CJ!eJlYD!ee pa3J!OUl<l!e: 

- ,i - I, 26 (1~ ) 
2

• (3.II2) 

MH, TaXlDl OOpasav:,B.ElU!ll, tiTO BB.pl!B.lll!OHHOe npl!6JIPJte:HKe c npocTelmml 
BH6opoK E ( v) , COO"'l'BeTCDYJE{ee H:J.lteJlll ~Fe JI:BYX Te.JI, oliem. 'l'()'qR()e 

.ltllR IIUl<X SBa'leBJ!I ol • 
OclpaTi!!ICff Tell9J>" K JI3Y'l9ID!ll .IrnYI'OrD SKCTpe14BJII,J!0ro CJJY'<!IH, KOr)la 

a.>> I • 
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Ka.K XOpomo B3BecTHO, TBOpHR: CIDThHO.a_ CBJiSl:! llpHBQitnT K rJI8.BBOldY 
1Uieey: 

-0, f09d 2
• (3.Il3) 

TI03TOMY, qTo6H paCR:pHT:O COOTHO!!!BHHB (3.103), ~ IIp~~eHID.! CJ!B.It.YJlltY'D 

CXBMY: jL npe,!l;IIOJiaraeTCR BBJIH'qHHOit llO.PJi!i,RB. -:i 2 ; ':) - ITOJlH;ZtKS. 1. 
l'l3 (3.103) ZM88M 

r:::_! 3 5 3 Y2 

app- = -r }1- -. )J +- -. -
lie,; "· 2 4 }I 

' n3 " = __ "'- (-r-)'2f .zr ·)IZ r'')' ·{!, 
-5 Jf'·>' 6 f(t-e )+ ;;'-r' z} liz 

3aMetffiR, qTo 

y"ft 
J-z-yz 
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(_ill\ '"'(!· ' I - 1· ·· c' --) 
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MOX€M HCIT0~30BaTh pa3nOEeHHe 

-~ ' (_-:..r -u!. . 
iiC i'(r-rc') v·,u f-0_ ~ T - ~ 

..._ /lz-);2. J... dZ= 

f
·- .z -~l ·?; r-)< ~ -z -}<Z ·:!!;. , 

= f (t-e ) az-2--,-,_ [r z(f-E ) az· (7(-;;-,) 
(P ·Y! r 

J c 

(3.II4) 

(3.II5) 

ll OUBHZT~ llETerpaKH B rrpaBoa 'qBCTB (3.1IS) nocp~CTBOU acRMnT07Kq9CKOa 
4Jop;:.ry~n;"*"; 

f"z(i·e"')x,tiz = [e'az·Je-z {rr-e:Pz;.!Z- f} ct1 = 
0 c 0 

i[ ilep:s!@ :I!HT8rpaJJ MOXHO JI8I'RO ~YpaSHTl. C nO!WII!l>D r -4G'"'rlltl1lU!: 

(-2'/ '"")LZ_~ 
1e (l·f' raz = 

J 

I I 
I( 2 J r(t.;Z) 
I(.!. • i.) 

2 }" 
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I ~ . .;; -11: 
= l·r[ e.l'-{(f-t'-•J -t}dx; 

= 1~}. Jfrt- t' ·xfPz. t }ax .e; rj.J =I,. z;;nz"' O(j,) on , 
' 

Je-z z fl-e.,u)"11<az = fl'zz dz fe-zz {(I- /'"}·1L 1 j az; 
Q 00 ;r t) t:' 

= l·j,J e-"":r{{f-e-x;-71-.!}ctx= I·D(j,). 
a 

B:i~jJW~elll!'e (3.II5 )Tenep!> ,llE.eT 

fe-z { (1-e-~')+ ,;~, z f~dz =I· zt;z-f + tJ(j), 
D 

" IT08'l'OYY li!B ijlop!IIY.illi (3.II4) CJie,llyeT 

F.(P) 3 3 3 Y2 ol. Vz ZfnZ ¥' { _ 
app 1;''/:; = /fJL--2 1';; )'- 5JL (I+;< ·z./"J,flG.,.J- (3.II6) 

3 3 .,t. Vz 2!n2 Y"' fiJ( I) ~ /fJL·yv-;;;Jl (!•--,;;< -2;<) + ,;z . 

ifT06B MlfHi!V'PBl!:pO:Ba.T:t. STO BH,PBXemre, paccliiOTplBI ypaliHeHHE: 

a a 
-e=O -e=D tJv , t3,JL , 

~BBo.l!H nepe>oeJlEYD e- :r: = lf, 

!IOJJ;Y"ii!K - ·X f ·if d lf f{u-e rlf-iJ d:r=/{rr-u·) ·tf u = 
0 ' a 

f d{p 1-lf-l.i ! '"'ti"= = _ ul _ flu> u 
dli 1•/f-l.i I • 

,-;-;-; I " I =fn 1-Yl-u =-{n-=2fn2. 
ll(fr{I-U) o 4-
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3TH YpaBH8I::!IDi ,ll8.DT 
. 5 .fii !fL 

7< v. 
/-" ~ 5/i -

y =- -)1. 
2 .>. 

.!/' ·•4 f,,z + .LJ" ·•;" 
5-h .?fi . 

OTicy,®. C.li8.JlY€T 

.l1Tax, 

il08TOMY, 

lt!/L = 
2 !:. ~ (7( _j_) 

7 5 In "- ' 
Y=I+0(4). 

" 
Yz 2.,i. 3 Iff t,, 2 3/Ti 

u =--=- --r--· 
/ 5/!r .L 4.,( 

f 
npeHe6pera.R. lUleEa.MH nopsuuta at...z 

V = I 
4.12 

u =-- 4tn2•1 
r 9n ' 

' I ) 
0(.;_7. 

M!ill0JIY1U!14 

(3.II7) 

(3.II8) 

M acm.mToT~ecxoe :BBpa.IeH.He .ItJIR: q:Efm.sa..HoBCKOro npl!6rill:lleHHH 6y.zteT 

e!.? 3 c=--- 3t,,z- -=- 0 /0{'-/ 2 -2 "3 3!7 - 4 r , L' • 

.! >-/ I 
(3.II9) 

Onpe.ueJJeHI!e IJapru.!eTpOB Y , )" I! cooneTCT>!YD!!el! aHeprl<l!! I!CXOJI!i 

MS MMH!OO!HHIIHI! BllpHl<8Hl!f! (3.103) .IU1ll: np0MeZYTO'il!llX Sl!a't8Jnll! .1. Tpe6yeT 

'llE:CJieH;rnx ~cJeTOB. TaxRe "Ql!CJieHHHe pa.ct~eTH 6wm. npoBe.n;em (ex. 
P.~eJ!m!Jllr' ~ , CTp. ;:73 ). PesyJI.l>THT!I HllllpoXCl<!dailEl! B pru.m:ax MO,I!"-'ll! 

~- llp8)lCT8BJillllTCli BIIO.l!He Y.llOE:JieTBOpHTe.u,mn.m llpll l!SJ't8Hlm CTa­
TiiCTRtl:ecKOro pa:BHOBecHH. 

Ho, KaK 6!1Jlo yxasaRo .!I>:. T • .Ue@l!SaM l! .upyrl!llll SllTCpru.!ll, Tmtaa 

MO.!te.Jil:. .!IPB:BC.!tm' X TPY~OCTJDo£ np.H HCCJl€,li,OBaliU IUW€TRqecKZX IlpOileCCOB. 

,i.i.e.&1CT~TBJIDHO, B paca.E.TpnBaeMO.fi MO.lle..Iil! m..::ee'l'CE .!l;:a8. rra.-
pal<8Tpa " 11 ;'( • i\aK CJie.uyeT liS npe.::;m;y"Oero pacCl.!OT-
peHIDi, 'illC'l'OTa \) 0 = .Y W COOT3eTCTBYeT ~EOEEOJzy" IIOJID. 
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a lia.C1'0Ta )10 : j/W COOTBeTCT3YeT XCTEHHO:M. liD.illipOHHO:f! -qB,CTOTe, 

XOTOpaH o6yCJIQB.li:8Ra CBH.SDD Jf8XliY aJieRTpoHOM R qooomna! liOJieM. 

Mil,. TaXi!l( o6paSOK, BE;ZtHM, ~, liOJ!B.I'SH y * I ' J,1H :HCKameM ;EteiCT­

:B:H'l'eJilJiYXI 1ia.CTO'fY ~HOEBOro IIOJm,. XOTOpaR pa:BBa W , a He Jl uJ t lii 

.f.!: CEO, Ti'TO &TO BCR:BXelme Cymec!'BeHHO, KOI'JtS. paCCIIB.'l'pRBS.eTCH CTOJIRHO»e­

Hll8 llell;liY i!JOHOHm<l! l! IIOJIHpoBBlll!. lla!!TOMY I'Slm.l[hTOHl!HH Hr<J He :wseT 

6BT:c. EnOJI::nSOBB.H .1tlUi xsyq:eHm rumeTJRecxn nponecco:e, xor,tta Y#' t. O;zum. 
l!3 BOSJ.IODOCTel: COCTO:HT B 'l'Ol!, n-o6B: Y.UOBJreTBOpl!TI:.CH 60JJee rpy6liJI llpH-

6.1!DeKllell, !!OJl!II'!!.B: V= I I! ll!!HJlY!!l!1qlJK (3.I03) Tome no OTHameBJ!Il 

X Jlapru.!9TPJ )< • J!l!ll lla1liiX SHH'i8Hl!l! oL TOI',l!,9. l!!lltzteJ< BMeCTO i!JOPJ(Y.IDi 

(3.III) 

- ol- !, 25 ( ""-)2 
10 

To..IIl.KO CJierxB. O~Cfi pesyJI.lJTB.T! 

- ol - 0 ~8 ( ""'J2 ,} 10 • 

.l!i; ll=aeJ<, '<TO pat)C140TpeHl!e O)ll!O'<BCTOTHall MC]\eJm MOJI:eT 6!lT:O C1JII!'C.,_ 

Be.RRo y~eso non;mu;SJltBM BBe;teRHBK saTJ'XB.HifH.. 

§4.. O~Ti'i<'1fEE'":1E PABEOEECEIJn ~~ PACIIPE.IiE.iiEii TIO 
HMilYJ[bCAM B TEOFfiif IiG.il.~E..~ 

PaccliOTp& ~ paBHOBecHoro pacnpe.tte.lleHml no mm:YJ'J:bC8M qa.... 

CTI!I!Ii S (B.l!exrpaHH): 
...., -_BH:t>: 

W 
- ::,p E . so(--

(!!)= r•.•J · u PP.J 

S ·a !I'" pe.. ' 
{~. :E} 

(4.I) 

Y.JlOBlieTBO:pEIJcyD OOH'<HO>IY YCJ!'Olll!D l!OJOmPO:El<l!: 

jW(iJ,)dfo=l. 
ilc!!o.n.syK llp8.llC'l'HliJleHl!e ~:oe .ll.Jl& Tpe:<>repHolt 0' --i!ll'liJJ\llll .i(l<paKa D rP-FJ • 
II~ _ , r- __ ,J]i _ 

wr;n=r2~ 1 3 wnle d?., (4.2) 

nte 

103 



-JlH'PJ . -­

\'-((A)= cs5,P, 8 -e·~f! 
Sp e -J'H"' 

(S,E) 

C.ne,IIYeT OTY.eTHTl:., liTO w on:ycT.iLll.B ~ec:r. aHB.K 

lhn 
f-D 
·v--- ,__ ' 

IIOCKO.JibKY B ,Ita...1il>E.elme1! :BCerJj,S. 6y,D;e'l' HCHO, H8. Ka.KOW. mare H.8.iiU:!X IIpeo6pa-
30BB.H..ffit Ilpcli!SBO,llH'l'CJi 8TOT IIpe;te.ru.HWt nepe:XO,It .. 

Q603Ha'tllfl4 

Tor,lla 

..... ;'Jf!:PJ iT/ 
',jlE' [' 
~ c; -JJ,~ p {0 . s p e o<Jtf[J 

(f \ r s) 

- -> 
IV !), J 

\V (~l 
w 101 

~\"/(A). (4.3) 

(4.4) 

ilp:HMeHEM Tenep:D R wpa.xemm (4.3) nponeJIYPY, aHB...il:OrlFUfYD '1'01, 
KOTOpafi 6wra RCIIOJII:.30BS.Ha B I1pe..IU:UIJ'1!4el4 napa.rpa.tpe .IlJlH npeo6pa30:saHIDt 

(3.o) B (3.1?). Tor.lla no~m. 

tl' r X J = < T { P 'P f r:: i x.p >r . 

3al4eTEll, liTO no.:zt 3HBXOM T -npoRaBe.:zteRiiR: onepa.Top:w ynopJUol!e.tm Tax, no 

IIapa.Jo!eTp j'IIOpHJ:r;Ol!eH.l:ia, CKaXe:Y. $ , B03pa.cTaeT Cn:pa.BB. BB.JieBO; :B IIp&-

BOM ltOBUe !J : 0 Ii:I B JieBOM ROEI:I;e ,S "jt;/; • 

0T.MeTEY TaRXe T~eCTBO 

j}cj)({}. 

0TC~ 

T{ 
'~' L ,· r.;; T/ '~'I ; x.pco) { q; i "i·prcJ} ert' = e e =Te·e 

TB.K.Hl.5 o6pasou, 

W (X' J = < T [ e <~> e Ltp co} >r 
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!JOBTOyY ;j:xl]J!<YJia (4.4) ,llaeT 

.- 1· ;Tf"''t 
<-fiee J>r 

<T{£>4>\ >r 
~ ... 
\•((":\)= 
': I \ I (4.5) 

'lTo6>1 nCl.l!Y'D!TI. annpoxc"""'l''D J!JIH BEJ"lX"Hl!li (4.5), noczymDI TaJt 
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.-. fPI 
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. -
1 -· J··~~ .· . inmj o} I -<P"' = J(<c!riu•~- ~-3 /H'"1 2rr 1-e-..w' - · ·-· 

(4.7) 
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2 !i{ I I } 
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1· iJ.proJ l <T/e '(¢-¢.)e r>r 

<T{e<t'~>,-

(4.9) 

ilp""""""' BO BHm!aRRe onpE!,lle.neHID< JI)!H ¢ . ¢, (Cll. ljJO!Jl'YJm (3.16). 
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;M fiE 
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<If' r>r .. ---. . .. -· . "--'--
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r~ pi fi/j ---
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C O~eB~ CBO!CTBaMH: 

F 1-S) =- Frs) 

F! .5 ')3;/;) = F(S) 

F(S-j3;7}= Frs) , 

-J31i < s <j31i' 

-)3/i < s< o, 

O<S<J31i. 
(4.I?•) 

ilOJIOXilll Tenep:b B nepBOU COOTHOOI8iliili (4.I6) f;;- L lJ, 7.: - l S , a B 

CJie;ty"JJ:lleM COOTHOWeEm! f..:- l S , 7:: - l U • 

lJOJJY'U!M 
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ll08TOMY, B ~CTHOCTH, 

< ( '"'(-is )-7Jt6)) P;; (OJ >f{(L} =- i o.,,j3 {Fe S)- F(6) L 
OTKy,48. CJie;IlJ'"8T 

< [ hic-i s )- :Z r-i6)] ip ro!>;,w =- i(i)._) [ ns;-F(<rJ}. 

Rnaro~pa ¢oPMY~ (4.I3), (4.I4), (4.I9) 

_
1 

cf;, • i Jr irs;-Rt<>J) ·iA·pro 'J 
<1 f >r 

< T I e <P, l > r 

mreew 

= 

(4.I8) 

(4.I9) 

(4.20) 

{ 
f' -- ;,' - } 

= t'.L'p- T'lJ(/S-6/)+i(f-J. )(Frs/-FfcrJ)- 6<::P2);.rL) • 

0TC~ K9 (4.II) BMeew 
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< T fp "''{RISl- R(<SJ)2e i1pro;l >r 
<Tje9''f.>j~ = (4.2!) 

Az -2 

= {'I! (Is ·cr I) • }/( FiS)- Frcr))2 } p- 6 < p >H«' 

!lOllTOMJ' -""li I ( ;T ) ( 4. I0) JWeeM 

j31i fl# 
- - I (. - 2 li f J -ul)S~I. -"J&f•'-"JS-61 I 
10.)=. 4f,Zlf{(f)W(t-e:t'""') d.<, d6{f -rB }(ZlfJ'@ 

a o 

{ 
}

2 
· ~- A2 

2 
®e.;rp - 6~(iS-6/)•l(f"A)(F(S)-FCo))-y <p -1,-'";} + 

-- fo fih ' { J f f fl{.U { -w'/S-<JI -wpif<W'IS-~'} 
-r 4;1;' Ciiil' CiS Cf,5£(w') l-e:t'w' e +E "' 

0 0 0 

(4.22) 

i\2 2 

{ 
2 21 - 6 < p > ( ") 

® ;l}(Js-<5/)+}. (Ffs)- F(6J) f /? H . 

Ho mli!;!IY (4.6), (4.7), (4.10) 

'I' ,z - _ --<pz> 11 <P'' ( Wapp 0 )=e 6 """'I(}, l- l(o)e-6 __.H" 4.23) 

T&.Ki!J4 o6pasOM' IIO~eK )3/i fi 
~ - f _ L 2 (f) ( {fi _..,,..,, -!'"'•·"'"-61 . 

WappOtl={l•ruYir}lii nw!f-e-~'~"'Jls d6{f +f' )® 
:fZ c t; 

-.-~("""';[ -- } ] ®f exp{i!f )J(rr>>-FC6J) - f + (4.24) 

... .- jM .fih , , _ , 
).2 J r f /jl.l) f -w /S-<!1 -,S~ h •w'JS-<!1 

-t lt!iz fie./ ds d6[lw'!1_e-J'""''\f? +f k )rFrs;-Frs;J'}~ 
o 0 t1 f!Je- 6 <p.z>H"-

Ill 



&we'Ial!.l!e 

. ' M!i XOT~ 3,Itec:::. Ba.MeTZT:D, lRD !fopMYJT.a (4 .. 23) ,IV'Ui V'vap,J().) MOXeT 

6l:l'l':D DO;zyt!8Ha JtPyrm&: C!IOCo60M, HC.XO,II)! Henocpe,ll,CTBBHHO H3 Bl:ipaxe.Hill! 

,Il,JlR CBo60.ILHclt SHeprlm. 

PaccMOTPZM r~TOHHaH 

HIP! • ~ r = H 'p) ~ '--r r"ft; c -r 
' ' (84.1) 

c 'f - l!H$HHJ!TesiDol!lJli>ll!ll! uapa.MeTp. 
COOTB8TCTB~ CBo6QaHa£ 3HeprHH Oy~eT 

'PJ - ·f3(H'"~orJ 
F!H ,f.t J=-EJfnSpe 

rs, r l 

R, Ta.KI.D4 o6pasm~~:. 

t5F=F(H'~'~rfFJ-FrH'~'')= 

-;J,--f{PJ 

, see c r 
, '·s" e 'l'lf"' = < 6 r > 'P' = < lf r f'i! > r '~" = p H H~VS 

L>. n 

= J < o(/1-Ji.)>H,p' ¥ !fcJli;I:cr. 

hs ¢oPMYJ1li ( 4.I) Tenepi:. CJ!e.ICY'E'l' 

8 F= f wrp;! l.fr;J,;af, ft. (C4.2) 

CxaaeM Tenep~ 3~ec~ HBCKO~~XO ~OB 0 CBo00~0! SHepraz, COOTBeTCTB~~ 
ra.Jr4Zr.U,TQUUOt:"t!' Hf KOTODB.Si nnl'!"'TT7eHB. ns H {PJ Bm.le:s:o2 ..!!!_ - KiU!e-
~ ' - """".~"'" 2m 

TirG:ecKot! aHepm S-'i.B.O'l'1:!Illl CiOJJee o6III.el ~ea l"'r p J m.my.i!I:.Ca.. 
Bc!IOMREa..fi EB.lii CI!OCOCl , pa31a-'lCHe.i:i!WA B §3, ROTOpm!: ll.fJBIIeJI 1iaC lt 

¢Qpwy.c:e (3.17), MY BR,llm.t, '!!TO 8TO HB 3aB.i!Cii'!' OT CITBilKSJ~HOrO B2Jl8. 

Ki!HeT~eCKOit 8Hepri:!Z ,$ , TBlC liTO hal MOUl! 3B.mW.a'l':C. 

- ' I ¢1 tint i H ! = - B·!n < T t :or, , (C4.3) 
F ! H ') = f~nt ( H /J, F I'/! • F ( H! l!). 
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3.aec:=. ¢ :a.reeT ToT xe caJ.!IDt ~."'TOE B §3, TOJI:bxo RrsJ, SBJtaBB.e­
lmlt <j>opYy.!!Ol! (3.II), saMeHReTc.a: Ba 

;: 

1

• • • ~-· _ _ si''. 
f<,.)jzP t; ="'/.:; .li 

' . ' (C4.4) 

iloJieSHO Ta.X%e SB.MeT:aTl:. 7 'liTO B IIOARof. a.Ba.liOrRK C (3.38) 
Sk · 

~r st: .. qasi.{Jd{iR(s>)z <I I? ' f >~-
~~~----~~----~L' -

<T{etfli>r' -
Sp l.llnfl J 

f5, .il 

Sp p-1'"''" 
.'S,'!) 

(C4.5) 

3.Ilec:D H•(LJ eCTD I'al&l!l[bTORZa.H H (J..J , :a xoTopo.u: 
2

jJ
2 

sru.reReHO m 
' m -

I'!OOI.Z!!.TOE:Ba.E r ( p) , <A llL!8eT TOT lie :Bll;I!, 'ITO l< B §3 C R Is) J<S 

<j>opYyJ!li (C4.4), H Urs) Onpe,J:t"-''HeTC.S: ypamieHHeM, 0600III!IliiiJlL! i!<>P'fYJIY 
(3.37): 

/i £1 U'is) = _ ( H 'lcl_ 17}. 1 S)· i (f.z !) ·U'r .s J, 

ij'(D) =I. 
(C4.6) 

Iioc .. e aTi!l: fipe,lOl!lpl<TeJ!l>!lllX saMe'<aBBII BOSBpaTID>ICH K I!llpalreHHil ( C4.3) 

Jl,J'lJ:I; C:so6o.ztHOI aHeprn i! I!IIe;J;ex aJJJipOitC:w&a..IlliOHBOe :Bspaxe.D.e; 

app Fi.nt ( H'J = -Bfn < T { ecf;} ;>, , -8 <T {e ~(¢-0.!) >,.-
r <T{p<P,f>r' ,(C4.7J 

app FcH')=appfi:nt (H)' Fr n T F(HI I!). (C4,8) 

Pacc!IDTpllL! Bapi!!!Jll!ll nepooro nopJJ;JUm: 

rJ:;.pp F = app F( H'P', r5 rJ- app F ( H 'P')-
(C4.9) 

= app F ( H rp,_ !.jl(p! on- app F ( H '?J). 

IiocKOJll.l<J' J5 l!H$HHJ!Tes~o, wa BaPllBI!l!H OYilBT npono]lllOOl!a.lll.!!a 

0~ . CooneTC'l'B~ KO~HT eCTl., Ol!BB.i!;IU10, JlHHB:Iml:lt ~HB..JI 
lfrp J. M:.J:. TB.X.I!!! o6pa30K, sammeM 
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c(appFJ=jfli,Jlf(ji,JaAfg. 

i1CXOM >!3l C4. ~), O''l\eM paCCMaTpKBaTl> f(Fo) KaK l!]llidlm:!:e!me R Bl<pa-

zemm WcP.): 

rSr,wn=jWapp(fvJl.J.!rfoJafo tfs. (C4.IO) 

MH xoTmt noKS.saT:&, 't!:TO rrpeo6paso:aa.ID!e ~p:c.e 

_,-J -- - - t"X P. 
WU!=JWappf?!f 'dj'l (C4.II) 

TO~HO paBHO pasee na~eHHOMY ~HKD (4.23). 
lipl!C'cy'IIBM Tenep:& lt OIIBHKB (C4.9). 3.zi.ec:O CJ!e;:!J'"B'l' yxa3B.Tb, TiTOffCL) 9 

aT KaToporo SB.Bl!CliT app F ( H 1"') , coAe!Wfl' l!eRaTapHe IIapa!.!eTpll, no­
.HBJif!IlllileCfl: B BHpaxeHirn Hi~~ , H (J..)( 2: ) R onpe.l\e.JIHDitKeCR zs np:amuma 
MHHIDfj'l49. : 

F (H PI • . app ,·nt . " . ml/7. (C4.I2) 

HarrpBMep t B §3 W CIIBilHELlll>HO paCCMOTpe.zm CJlYli8..it 3a.Bncm.IDCTB: 

.'leBOll 'iE.CTll (C4.I%) OT iJ.JJYX napaMeTpOl;: 'i) , )'{ • 

B o6meM C~e HBROTOpHe ~yrRe napaweTpB ~ryT 6HT:O BKBXRBHR 

F.. (H."!) II'"' H ''' [ ~ r . B app "'' t:Sepes £nt H { )· vvOSHa't!:m.! HX 't!:epes <.. 1 • 
3 aTOM CJIY"Be ~eBaH 'reCTI> q,c>PMY~ (C4.I2) 6wm 61i ~el! OT r;· ... ; 

Dpp ~-~·nt (HIP)) : ,:( ... r . ... ) 
.... ' - j .-·' 

R O.llai'OJUi]lR li]ll!HUlillY WHJ!MYM'i 8TH IIapa!.!eTpH J!Q.liii:HY YJ!OBJieTBOJl'!Tl> 
Ypal!HBH.iiiDo!. 

ill r ··· Ci ·· J 

tJ cJ = 0. 

KpoMe Taro, KaJ< CJie,n:yeT l!S q,c>pMy.JIH (C4.8), pasl!acn. 

a_op F ( H 1~'' )- app F;nt ( H rp;)= Fr n •F(ff( D) 

He 3aBl!CRT OT IIapa!.!€TpoB · . [j · · . ilOBTOMY BE.P:il!l.Ul!R nepooro na]Jf!Jll<a 
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~ 

• 

t 

' 

r 

f 
I 

f 

~ 

- .. , tJf (· [.J ) rc ., :-·~~~ :_-f ,.j-'! = ~ ,o 
L -'~·-· ,.'7 ) L iJC . i' 

IJI 1 c· 
OTHO~C.I! X ~8SIDJ8AABEY Bapl!aUIDDa! · .. 1 - ,. 8CTI. ey,n.. 

3'ro o6cTOHTeJI::£TBO IT03BOJIR:eT HaM IIpR BW!HC.11:8Hlli! Bapza!4ID! nepBOrO 

ITO]Jf!Jll<a (C4.9) C'lliTS.Tl> · (', ljil!Kei!poB•HHllMR. 
PacciDTpiD.! cp::>pwy } 

F (H'(LJ) ~ -Bl7< r{ r¢,} >r, ~ F( n. n HIJ.J( [)) 

l! Sa»eTlilll,. 'liTO 6J'.a..T'O.Itapsi OrmcaRE:OMY CBcltCTBY BB.PEBil.Wl IIO napmreTpaM 

r . 1m m.reew 
~; 

F (H 1
'-'.,. tf n-F(H''-!J ={-a to< r { fcp,} '::;-.8,-.,. Fl r •ln} -

- { - B f11 < T { f ~ j >r r F ( rJ \ 

l'-lll!. B Kpa.TXOI: 3alii!CR! 

o Fr H'1'-1J =-B tff11 < T { e<P, f ::;-' .,. o Fr r J. (C4.I3) 

C .:zt..uyro:l CTOpoBli, apryMeHTH, XOTOpse 6WI.H EIIO.i.ID30B8.BI:l np:e: BllBOlt8 

(C4.2), npllBQ.JlHT R 

rf F r !i'i:.JJ = f wL rt,) 1f rP: J df, D''f, (C4.I4> 

I'Jle WL ( f.J-¢ym!JJJ!!si pacn]iSAeJiel!l!ll: no llllliYJil>CWI 'la.CT.B!UI 5 Allll8>llO-
"iecKol cllC'XeJ4Ei, xapaxTepRSyeJ401: ~TOHBaHou II u.; 

E.lJBI'oAaps; (C4.7), (C4.B), (C4.IO) >nreOJ< 

J wapp (J.J"'fl(f.Jcti rSJ = Of,7 < T { e 'A} ~-'.,. rf F r r '; -

-Btf <T{e1>·[¢-¢,J}>r'_ 
<T{e'~'·J>r' -

= tfF(H''"')- eo <T/t'¢'(¢-¢,)} >r· 
< T{e"''\ >r' 
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" , Y'HITJ<BaJ< ljio!l"Y .n:y ( C4 • I 4 ) , nOJ!Y'D'M 

0 (f,pp) ojw.p,J;D tf(Po!dftf =jwL rp:) 1f/Po)dji D'f-
rh 

_ 
8 0 < T{e · '(¢ -¢-JJ >r' 

< r{e <P,} >
1

. 

(C4.I5) 

Onae,IieJ!eHI!l! rp z rp, (eM. (3.16), (3.23), (3.24)) ,IieJ!llllT .!l:CElllll, 

'lTD 

r) < T/f' '/>.1¢- ¢,J}>r· -
<T!f'7''}>1 • -

I Jl" .llfl ·" - -
= -;:-z I.L'm li _ Ja ja in·wts,-s,, -.s~·' .. ,,s,.,,1 . <T{" </>.«:fR<,J-Ris,J)i, 

7h v" w(t-t:"w'J s, .s, c 'e Jo c )f.' r, J a a <T{I? <P.}} + 

f •- ~ # tC4.I6) 

C 1,-l/ raw'£ {<<J'ld.s (ds 17 cv' ,E'-w'Jo,-S,I -j3uJ~ H.I'/S,-1,1 

)' Y ')' •j' 2 1 -;;w'A • P / 
0 ' 0 -p J"' 

{ 

; ;:;z ! <P.•ifiRrs,J-Ris,J 

12 
_ ,... u s < r 1e } .,. ~ ~ u . r·J 
"'I ~ -<( T {p <P,} > - . r' J~o 

Bre,IieM ¢r;HKIJ.Ril 

-~IS)' l\ IS·),J-tl!S·I-) . . 

Torna "" (C4.5) c~enyeT 

~I D ¢,·if( R (\,) -ih,l}' 
r1 < I ' ---r· _ 
'- <T[£''7'·\>r• -

Pfl _ ---

< _1"' ¢. •i Jas AISJif Res>\ > 
= C I c ' -~ r' -

< r { e ¢, } >-r, -
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= O ,~~P., U'l /iJ3) 
s P e -J5H'W 

1>. E) 

3)tecz, 

n d.l!_'cs) =- ( H1
L

1-in Xrs)(f.ZJ•?.f(p)of)U'(S), 

u'roJ=f, 
R noBTouy 

r,Iie 

ll 

U'(S)= U!S)+iSUIS), 

.~ dUrsJ=-HwUrsJ•h Xcs)i rTiJu Is), 
lis 

lj!O)"j 

(C4.I7) 

(C4.IB) 

(C4.I9) 

(C4.20) 

h df,Urs! = (-H"'•ih'J.Is){IrJ)oUisJ-Lf(p)U(s)tfJ, (C4.
2
Il 

rJ U raJ= D. 

3!weTI<!M, '!TO Taxlte 6.>IBI'QJ!ajl!i (C4.I4) 

r I rf ;;FtH''I-'J fiF{I·r'"'-J; 

u Spe_.J'H.'"' 0 E =J3E ! FrH'("'J= 
l~.LJ 

fFIHw)fi - 11£- d- .J' 
= J3 e V{,Jpo) f{p) Po v§: 
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J3 fw,_ rAwrif.JdP. or 
S P e-fiH'"' 
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C llOMOIIU>lJ q,:>pYYJ!!i (C4.I7) ""'eeM 

I 
.rf..-<J(Rcs,;-Rcs,1) 1 

0 < T f.' " - - J >,-· -
<TIe ¢,} >r -- --

Sp o U (,1; ;'3J 
(S, El 

-;3H l'-J 

.Sp e 
r s. E 1 

+ 

f 
T { .Sp u ( !i f3)} 0 s -j3ft'[L) = 

rs. fl p e (C4.22) 
(51 'E) 

Sp 6 U I lip) 
(S,EJ ,'2 

= . -j3W"! -t jJ 
. Sp e 

('. f) 

.Sp u ln)3) Jw {3) lfri)dp-, cr. (!.,E) . , 
1 

" t c ) 4j3H U .. ) ... 
SpE 

(S,!) 

>iS q,:>pMJJI (C4.I9), (C4.20) CJI8lfY8T 
HI'-/ -o- s 

:Jrs; =f n T{ exp[ij ;\r6J(!zr-i6J)do]}. (C4.23) 

' 
~Tore ~T06H pemzT~ ypaBHeHRe (C4.2I),paccMOTPXM Taxoe pemeane 
U.= U C S, il) YpaBHeHW'! (C4.!9)~ llTO OHO CTS.HOBZ'l'CJi pa.BHW eJtifiiJRHOlfj" 

onepaTopy npl! s • u: 

r1 a;ruu =(-H'"',r;,·J,csl!i z;) Urs.u! 
-~ 

U ( U, u) = I. 

JOJIOXHM 3,llec:n 

_.2....Ht'-J Z!.H(J...J 
urs.ll,J=2A AlsuJe• 

TorJJ;a 

~ _2_H1'-t _2_ 11 r .... 1 

/7 a;;s.u)= iliXrslE" lfZ)E'" Ars.u!= 

= i h X r s l I i Z I- 1 s)) A r s, u) , 

Alu.uJ=f. 
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(C4.24) 

ClTJcy',mi ""'""" 
s 

A rs,u)= T{e.rp{ijctl1'%rol(l'i (-i6J)]} 
u 

" 
- ~Hu.; s E H(l .. ) 

Ucs,u)=E n T{t.rp[ija6JI6)(t·Tr-i6J)] }e" 
u 

Terrepl> Jiei'KO rroltTBep.:n;HT::.. 't!To 
s 

tfUrs)=-f jurs,uJlfrpl Uru!du of. 
' 

lieJ!cTBl!Te.tii.HO, ( C4 .26) ,llaeT 

(C4.25) 

(C4.26) 

' n ap;m=-Urs.sJifrpJUrsliJ-j ii~~s.u) Zf!rpJUruJdzu5'r 
0 

""" ll.ua..--o,llaps: (C4.24) 
s 

/j rJ,iJ'tf'Urs; = _ ZfirfJ UrsJJr- (-H"~ lh 'A r sJ(f'.tJ)jf Urs.oJlf(pJU!ll}!i!l tf'J. 
5 0 

BJmm~, Tllltl!>! o6paaoK, no m~paUHl!e (C4.26) JleJ!CTBl!Telli>.Ho Y.JlOMeTBOps:eT 
ypaBE:emm (G4.2I) mrecTe c Ba:qar.u.BHM yCJioB.HeM 

t5Uroi=D. 
lla (C4.26) CJieJG'eT 

fi!i 

D U lftn} =-; j U{Jh. u)¥(p!Uiu)dU oJ. 
D 

Ho llJ!aro.llaps: (C4.25), (C4.23) 

U (ftE, u; lfrpJUruJ = 

(C4.2?) 

-}3H"-J j3fi .- .1£.Hrt.J - !!:Ht.t.) u 

=f T/erJJ[tja6,1'6J(izr-<6!)}e' ?frp;e" r(ez;o!;Jaa1r6J(izr-i6J)]f-
" * ' ~~ fi~ • 

=e r {trJJbj r1s M6l(Ilr-l6))J} lfrfr-iuJJT{up{i j t16 Xr6J( f. i r- i6~J j . 
z ' 
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06pama.c;: BH2Ma..>:iHe Ea CTPT.:!..TYPY ynoplUtO'tieHZ£ B T -npoi!3Be.n;eF.zn.x. 
M~l MOE.eM 38ITZCaT:E:. STO Ypa.BH8ID!e ::3 6o.nee KOM!!a.KTHO.i! qx>pMe: 

,Sf. 
,· ftJ:5 T:.s I! Z.f ( -, :5; 1 

'"- •-, :.3h''L', ~-,, / -. ,_ ')/(- , } ui!:.u•'t(p)Uiii}=;c· Tt: T(pr-,u;) • (C4.28) 

]O)lCTaBill.i Tenep;, ljPpMYJIN (C4.23), (C4.27), (C4.28) B (C4.22) ~ HarlOM­
H:&:l, trTO 

;; • " l = i ( :5- s ') - ,1 ( 5- s-) /' ' ~ / - ' ... . 

llo.r.y--rHM 

I 
¢;•,fiRII,J-RIU)l> r < T f " 1 r' =-
< r 1 e'~'· t > , ' r 

;;,; -- - · ' L}{l{-!..'>1)-ZI-L$,)) 

=- ,,/ Jau<T/e - lfipr-<u!)}>H'"){f • 
' 

~ 1 ~ r- ·- c,.... 

iT('l(-•S.)-Z(-I>,y I 
-u3 < 1 /r ) -:;,.,, · w,: rp,; 4-!Mltp. f 5 . 

.lo cnx nap r.ru ne KOHTpo;mpoBa.Jii:! WriKI.lY.D If{ p) . Jo.no3.ID& Ten:ep:o 
w

1
- _ o ,Jp-

TP)-, . 

.&n:arO.llap.R OIIpe.rt:eJieHIDJ W"- ( p) OlieBi5;il.C:O, 't!TO 

J - ,:rv;: - .ip w ( {) ' {? ' d 11 = < f' > IL) /... '' ,.; lr. l-i ' 

H IIOaTO!fj" 

. -- ;12 

f~~'. if:!tLJP·aA,= f--.<i'>,,., 

M!l llBJiee ""'"""' B (C4.29) 
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(C4.29) 

(C4.30) 

t.frlr-t.~,J- Z(-,-;."!,) 

< T{l? ¥rpr-iuJ)} >itw ~ 
ii( fr-i·>,J- Zr-i<:-z>J r L [p(-Iu) 

= < T { f } >H'Li = 
(C4.3I) 

= f:J:jl {- f < T{ [iNr-:s,J- ir-i>z)) • "fpr-i u; ]'} >H'L>)_ 

OOIREm< cyTru& w ~ :i!a.lli<CaU (cpamm c (4.!3)) 

< T { [ {(z(-is,)- ir-, q ·). j}r- i u)f} >H'"' = 

= <J{f r (1;-i;,)-i(-i'dt} ~") T 2< T {Urii-is,)-ZI-is,iJHjt-ilLJ}'1.tZ 
il

2 
-z 

-r T <p >He-; 

Eo 1!3 {4.18} :nne.Ea.e'l' 

< T{ ?:,_ {-' 5). P. (- i U} ~ >., >itS" F(.5- Zl) 
,/-' J H .. ; './ ' 

'tJTO .:taeT 

< r{[ i(ir-is.)- ir-; SzJ)] .ijir-iu)} >;,w =-dii) f F ( 5,- U)-t{Sz- Zl)} . 

llcJIOJil!l!BJi TB.De EaEJY !!jl~ ljPfJJ/:fJIY (4.I4), W CB!!J(eM (C4.3I) 
K ru!lzy 

(J(ii-lS~)- if-iS.;l) 

< T{e lf!rpr-iuJJ} >~;'') : (C4.32) 

r 
f< -- ( r ) ~< ~ < } =l':X!J-

6 £;(5,-S,l"'(f }.! Frs,-u)-r(s,-u) -6<P >H'LI • 
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PaSiteJIHM Teneph o<le 'IB.CTI! COOTHOllle!ill2 (C4.I5), (C4.I6) Ba cr C ZC.. 
no;;r:oSOBa.li4eM ifOPMYJI (C4.29), (C4.3Q), (C4.32). 

Tor.ua MOll<HO DOJIY">rr:;, CJie.n:YJlllVi' ifOPMYJlY: 
.:. < Pz/rr• lt 2 

,;: :-' - -A -6- - - -<p >H .. 
:'<lapp ()\)of ,. 7!.:1)-.7rrnE 

6 
, (C4.33) 

r,Il.e j3h J'h J3li -.._'r;,·~~~ ._.,.,a;;~,,_,,s,·s..:lj 
- I JaJ~L 'm I f f f /i { E + 1:' ]().)• 4/;' (Zll)3 )3~ IiiL ds, i1.S, Cc'(t-f-.Bli"-') ® 

0 D G 

r 
J' . -- l.z -, } ®fXp - t ;[)IS,·SJ'i (f A}(Frs,·u)-t(Sz·ilJ)- [; < p 7HL ' 

·~ P fin f3" (C4.34) 

'~rdu/!__ raJas. {tiS- t-(u}) !iw' ~~-u:·,,.,., c·..cf;•·~""·-···; ftr,<_ fir; )' •/1 • 1-e-"fJw' c •c c;;· 
0 c (J 5 ~2 -

r ,21 - -<p.l> ·rLJ "i:J)rs,·u-~'(Frs,-uJ-F:I,-:o; jE' 6 
H 

Ks ( 4.23) c.ne,IIJ'"eT., l:ITO TpeCiyeTCH TOJU>KO nomsa:n, qTo 

J(i) = j{i) (C4.35) 

(rite • I 1 ); ) onpe)leJmeTCJI ifOPMYJIOl! (4. 22) ) ;IWi itOJtB.SaTeJil>CTBH paBBHCTEH 
Mel\'JlY 3HpBJ!OH"""" ( C4 • 34) H ( 4. 23) • 

Cpa.BHHBa.R 3T.i! ~H.Wi, MH MOXeM HaiiBCST:&: 

P fin ;% 

7 I JJ =p~ jdujas.Jas, ¢Cs,-u,s,· ZL/ i), 
c 0 J 

(C4.36) 

Pli /3F 

Iri.J=jas,jas, ¢rs,,s,IIJ. (C4.37) 

Ho, KaK 6WIO llOKasaHO B §3 , ~ 
-!Jt51 -:.,..'5t ---~·iSI -W'! ~~ - wjs,; ~ w"i SJ 

[l; ISJ, f d' ' [' tf 
' ' 
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BXO.l!ElO'!e B ¢15,, Sz), Ollpe.ll;eJIBHE>lB TOJif>KO Ba li!!!TepBBJie {-J31i,j3/i), 
l!.OryT 65!'!. r!p{mO.llXeffii Ea. BCD .il€itCTD:i!Te.J!DBYD OC:& Ta.Rm.! o6pa.30M, ~0 
oHZ 6&1l! 611 nepl!O)lmeciil!1!>! ~ S c nepi!O)!OM ;3;; 

ils tfOP!.!Y"E (4.l7) !.Ei 3aMetmeM ~ ,li'W 

.•rs>Frs•; RO;;'ita ; s'-s";o)J;; -pli<s· .s"< A/7. 
1 - } ' ~ 

Tax ~To wxa:o rrpo.u;o;:xn1:. Frs) :i!3 COOTBeTCTBJZ(4ero illiTepBBJia(ft/i,ftli) 
Ha{--=,~;:....}, npa aTOll OEa 6y.zteT nepliD.nzqecxo.tt g&:'ilal;Kel 5 c nepliO,ItOM 
j3/; 

MY ~ no.rrOZKT::., !ia.L:.""Pm.tep, 

F rs; = Frs -13!7 J 
' .!Wi J3ii < s < 2 j3!7' 

F rsJ = Frs 'j3h) ;IWi - 2j31i< s"' -/3/i 

2: Tax .,i1a.Jiee. 
1a, TalUW oopaaaY, 3-<mZM, ttro ¢rst,s2 I X J MOZeT CiHT::. pac­

CYa.Tpl£38.em xax :U:e}:!EO~e~ ~.Pa"eli -St j! S.z c nepoo.D;OM:j3'h. 
3 3'1'01 Cli.!.j8rrT.' UN BOCI!OJI:!..3Y€MC.Si pa3.ilozeHB:eM ~p:E:.e: 

· r ... 2;r .-<-r - L - l ,n~~~ .. n;:'SzJ--;-w 5 S / J '- A 'i!} r; )ln 1 ' 7 ~z..r.;- 1'1n7l 1: ' {171!?~} ···' ~ 
- 2;;: - .br 

rp 
i.p{•?,'i,~""fl;:5-<.) -[RQ (iJ1 Tf],!) U. 

( 
- '\ - ·" r s-u S--<II}}=LA r;iF P • , ~:: ~-. · U'1,i':,:! -71 ,n.,:, '- -

liTO .naeT 
p; p; ftli jJE 

( as,fa.s, ¢cs,- U s,-uJ )=ff3/i J'f." n I iJ =fas,fas_. ¢ (5,. S,/?;) "' ' u - ... 
8 t {! c 
l! 

ftn .Sii ftE _e;, J3n 
)nfau{as,[as, ¢rs.-~. s,-:d:i)= Jas.f'ts, ¢Is .. s, 1 JJ. 

' s ~ J a 

iE 3a.J.ieTZ!l, no ~ ']< ~-<j3Jj, r f ~ (2}' D< u <J31i 

-/3ft .-: S}· - Zi < /3fi. 
' ' 
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ilOSTOMJ' o6a m;paJ<eHHH (C4.36), (C4.37) O,llm!al<Oll!l, TBX 'iTO COOTHomem<e 
(C4.35} Dp9.BR1Il>HO. 

:J'ro 38llepmaeT ,llOKa3aTeJll>CTBO pB.BeHCTBa "€X.JlY B!lpal<eHBlllm (C4. 33) 
I! (4.23). 

Bo3BpaTI!I.!CH K paCCMOTpeHllll (4.24) ,llJl!i CJIY'ffiR CTaH,llapTHOl! MO,llel!l! 

~ilJIJ<Xa (3.3): 

' g' L rt! = _ t" 
3ru.!eTRM, t;[TQ 3,IteCI:. MDXeM BHIIOJIHHT~ l!HTerpzpoBaime Tm:ra. 

jdl F!f 0
, IX!. 

Ey.n;eT y.n;o6Ho :aOOpaT:o A K8.R Z -oc:o :a f -npocTpa..HCTBe. Tor.na 
~ I[ 

Ja!Fif~ Til= Zrt jafjag;£;:-(f~ .-1 J [osfJ)Su78 = 
a e = .,., .. <:P I 

= h ja1 fat F (J ~ n t J f 2 
= 2llj a J j at / F o ~ .n t J . 

c - f -~ c 
lloaTOMJ' (4.24) ~eT 

fi1i jl!i l roo I -w,s,-~ .. t -jJRr:.:- .. ~rs,-s4 t . , 

W Ot!={tr rasfas._J__ [aJJat P Tf P-ri;ls,-s,J~ 
app j' ' L I; .(Zn/ nw( 1- f -B·w) 

~ -o- 0 

® [ t.r;J {If }, I { F r S, ) - F I Sz I) j - f} • 
j\ 2 j3'/i ,Si' +..,.... -w"IS.,-~zl -fi!::../r-W'!S,·S~I .t 

T ,;.;;z J as.J as.far.r.l'{tw'J/;«-•' 2 
1
_ P·~""' (F,s.J·F£sJje't1'~. 

rY c 0 

C .Il]lyrol! CTOpDEll, 

;.QQ f2 - -

j r:U erp [f- 6'J5 (S,· S,)+Lf A_t( Fls,)- F I 52 )) J = 

=Vrl 
J E · -1 fz?._' 

{l)(s,·SJ. f 

(.Fis,J-Fts,)y< 
£)(5,-S,) 
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' 

:a: liHl l!lleeu 

z I ft./:;- ft/f -W!S 1-$0J -j3ii¢ .. ..,1JS,·S::.l) 0 -, _ {. 9 r~L r.. 1 M · (e ~f 
l'lappfAr f. 4-faYwiifYi!;')IJ.S',g!)(s,-sJ 1- E'l'l!w ~ 

c f) fJ 

,. _.,2. t~).z (Frs,)-Fr~J)" ~ 
I .z . 3:JtS,·S.:) I J 

@ if - T 

(4.25) 
}Ji fin - -~fS..·S.;.J -p/i~ITtJ .. .1"/S, ·Sz.f 

+ i\ z (d f (. - . r ,E ,P 'I _!!_~,.,.,> 
fhzj' S, ds,Jau.''t!w jnw ( _ £;'"'"" (F!s,)·Ft;,i) l' o r ·H~' 

0 c 0 

PacC"""PI!M Tenep:;, C.>JY'!Hl! OOcy;l;ltaBlllel!CH Jl §3 O,llHO'iaCTOTHol! CllCTeM!l 
<;' (LI { 
L • Jror~ Cllp9.Be.Jl.1lll0 3.89) I! 

f!w')= ;•
2

f0(<V'-JJ,.)•D[W'TJ},Jj, 
z .2 ~ K, =!77fjJc·Y, ). {4.26) 

TorD (4.25) .llHeT 

_..,.,Js,1 -s 1 t -pnw..-u.:;s,-);:1 
I ft!i j3li [' f' w_ 0 ): { 1 j-lf f.:;~'nw Ja1 asJts. J fb~Z-S,) .::___1'--p~~fi;;-;/i;;:~;-. -- e 

c e c 
'2 -~t2;;.: (FtS..>-FfsJ) , 

®{f'z .,,,.,~, -f}+ 
' {4.27) 

JJ/i J31i 

.,. J.~n fP_:- v,')JJ,}as,{dJ, 
- y_ ':.--s , .;:-f ... .:.•..,. f ·rn(-·.1.1~ /S,·S;:.j - A.l 

{ -f ·,es;; {Frs,)-F!l,)l} f6<fT-'H~'. 
8'7 J 

' . 
Ha.noJmW:, n"O (m. (I.34i~ (3.91)) 

.z -J;fJJI# -JSIJI~ -;Bfljlt; +pelS{ 

~ =31i[(~)' ·rr-Jli.;·- Jl.·':(N', -E -E' )} (4.2B) l~) m )it; !Sl .. eli _LJ/ . (_pi5il.f/~ ,. 
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-Jf;<~~R/i . ~ ' 
I . ~-I '.l .: .i. 

. Y.. , }le -Yo, -~ 
----;;-c T - 2-- /7 

/.,.E-.~_,_;;.!-'·· 

- <t:r> ),';- , nr-J r< !"• / - (-,.d.-:)/·· 

;1 'I{ TO :s paccz..~oTpeHHCM c.nyt!B.e Jd3 (4. I7) CJie.nyeT: 

/:: r s J = li !' ( £__):( _5_ - .!__) , p, -:'-' 
P= pn 2. 2p; 

-Sii:-. ·,r.- > -;-.- 5 ('' -t_J 
-'!-· -

c < s < pn 
BBeneM 3necb 6e3pa3MepHHe napayeTpH a nepeueEL~e: 

_k ·t! _I:_=) 
tv 1 ((.} 

gz ~ 
, Jlfi,: c )l, , J ~ 4fffi(j}" '/ 2/iw ' 

5. ; :..JS, r5.2 = u.J);_. 

Tor!la 
T-rs--317,_ 
?'-' '- inu.: ~a('5) 

I.;,roJ=(_;~_)'rj;(!-t~r 1 , p·y-
ft /?1- )' ' 

-_,L~d <) </'ti. , 

~· _,.::. - )' '(5 f) ~ L r5)=fo-) -;<-
2
- ' ,,__,, 

d If' rd I "r 

t:tr...l.::i:.C:r<) I · •' li J d, ~ J 

"flqj.J - {") 1)-l ·Atp ~p !:S: 
l·[' -E - E' -- -~--:f-,~~,-1-'~----

f' -},;. 'F'_ f ps 

1-th)l-

D <.~<J3a 
' -• 2 ·rtfP, , I(''·' )J'Y /•P f < p';;;_,, •. = 5mc • .Jf>) ,;a' ; } ' 2;L 

1
_ E' At"- -

(4.28') 

(4.29) 

(4.30) 

(4.3I) 

B aTax o6oagaqeHZRX (4.27) npAYeT ~~ . 
, At AI -m,..r.., 'PtJ·,,5.·6_.: t.:.f _ rf-¢. .. 5.>-fd_IS~;r , 

111 (). )' 1-~at d5 no. -- -- ------ - (J - f ' c-- - / cl. J f f ~(e -f' '!{: --r~~· ~,.,..,,, ) 
~' 21,z • - '),<6.-o.J 1 _ e ·fia J , , 

.~ c ' 
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J3-4. fttt -'i/t5,-6zl -flttj .. pf6.·6;:1 _ ~~pZ>Hu .. ) 
+ ?ltm_wliJ i(Jl'-~ ;}6-}16., I' 

1
_ ;-~d" (Fio,J-FrozJfje (4.32) 

' c 

PacCK>TplDl IIpOCTelm.d :BOOop nB.pal(eTpoB l 1 • ,ll : 

)1=)1~1 

Jroropd COO'!BeTCTByeT CJ!Y'<!Ul, mrl!;R "" n=meM 

.il noaTOMy 

H. (L) = o H "'r - · = H r 'J tnt ' L; L I 

'ir-is)= Res), 
(/; -o I 0 - ~ 

(4.33) 

(4.34) 

(4.35) 

3 T8XOlt C""Y8Y!J!l! 4!YJ!lmHDH2ll ¢ , mroplll!: ljll!rypHpyeT B (!ioPI'YJie (4.5), 
nponoplli!O:aaJ!eH ;;< , ~.e. c( • ll!i """""' noworq xcno~ao:aan q,JjJl!!IJIIr-
:aoe pa.3JIDZelDle nparo:l ~'l'l! (4.5) no cTeneHfild c< • liei'KO IWJle'l'l:., liTo 
ecJm npeRe<lpel[elo! Yemum llTOporo (" millie) llOJll'JIIW no cTeneHlill o< 
TO liO.iY'ilDI """Y i!>OJl'IYJIY (4.32). TaJ!l!J< o6pasoM, 'U!eJm B qxlpJoOyJie (4.32) 
~ pamm l!l!eBSJ4 eylleBOro H nepooro noJlHllXB. no d 8TOro pa3JIOX81D!li. 

B paCCH!!Tp""Seww CJIY'me (4,33) (!io]liiYJia (4.3I) ,llae'l" 

/!5 I 
ii)d(6)=/6J(1-jj;;); -)3" < <5 < J3a, 

F"(6,J-Fa(6,J=)a (tr,-6.); D<6,<J3a, 0<6z<J3rt, 

z 3mw!i 3 B < p ?H<LJ = j3d = m ' 

113 ROTOpo2 CJ!eJ!YeT 

(4.36) 

-16.-5~1 -J3d'"lr:J~·f5zl t 2
A.? h (fdro,J-FatOzJf J 1 '_(!? +~ )fr:--zmw 3lal5,·6,) -t)= 

/l),;(6,-6,) 1- e fia (1 

= ¢ ( 16,-0z/}; 0<6,<fttt, 0<6z<J3d, 

I'J{e 
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-j(- -z ·f3a•2 ,~ .l' _ z 

cp ( Z ) = ( Z {I- L ) ) • 5 -~~ -"'< (E'- 2fti mwn 1-h - /) ' 

o<z<J3d. 
ITOCKOJT..hKY tp ( 161 - :J~ 1)- Cm.v.teTpiorni2H ~ 6 1 • 6 2 • ZlieeM 

A ftd J3a G, h JJ;-Z """ j a6Ja6, rfJ(i-s, -~~tJ= 2 Ja6-JM, <f'(5.-r5,! = 4azJ ¢'1z!ti6, = 2 J {jl.-2) ¢1 Zh1Z = 
c 0 (; ~ ::{ c 

P:;z .E; 

=2jrp.-zJ¢1zJaz•2J (_13.-Z)'PrzJrtz = 

D f3d/z 

fid.<z ,8* 
~ z jCJ,{z! ¢rz;az,zjz ¢(J3a·zJaz. 

,, e 

lloaTOBY (4.32) J!S.8T 

,z '' - I hL r ,-1• Z _ ![_t.!!.fi _/, maJ~t 1¥~ z 'Z -z -tfrZ _ ....!!_m,.;~ --

'iJ,_r'f.J=C 2 + v~ f lJid /JatJaz,s,J f-f" f_~€;.. (P '1'.1 ,_ziAt_t)• 
' 0 

(4.37) 
{ .PtfL -7 ft. +z ("~.: /-J. 

r}atjaz(+)'l.· I? • • E _ " (i 2 "~" --z-5- - t) l 1- - 1- p fid J • 
c 0 /J 

h -y -.lid 
Kor)la f3J>> I. TBX '<TO 'IJ!ai!8MI! e . e IIOliHO npeae<lpeTh, qopwy-
J!a ( 4. 37) npl!!U!Y!ieT BHJ! 

)/mw~ ). ~t.J;, 1 fi'%? 
- - z;aa d - ZAt c l j' I I -~" " J W/X!=P + vli B yt az(-z-ftd)e)fl~J.mw;;/~ )-I ' 

o C Pri (4.38) 

A2
.11U..!.::; 1 Pd /2. r ,.1~ ~ , , 

d - .;•r~- ( j( z )~' -z1 - T mu1. 
1 z- ") I 1 

• VTI f yit 1_ f f' Lf - 1a z . 
c e · a 
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&we~, no 

l --- " p2 

J 
-AJ.-cp J. _ , rr)-7Z --

f {/}. = ( - • f 4A A , A >D, (4.39) 

Jier-"-'l n~~ <Wm<wm pacnpe.lleJ!elll!E: no m.my.JIWSM B ne{JBOM npmlJIDeHIDI: 

_ 1 - - -lip _ 
Yir rp;=(2z;'J hlr {).)f' d;.. 

.ii.1lff npocTOTH orpal!l!'!l!MCH CJIY'<B-•" BYJieBol! TewepaTYP", KOI'JlB- J3<t-o • 
Tor)la qx>pwyJie (4.38) JlS.eT 

1 oc t~?/mt..'/i 

WiO!=I·.Jii dtazJze I? -t = 
- .J f f - -z{ - 2-z ) 

c c t'J.'muJii (4.40) 
d. oi ~~ ~ - -Z- 2Z 

= t-2 - -;;rc dtjazlz e e , 
' 0 

H llO&TO!iy 

w,rjJJ=(t- ~ )tf (p! T 

~ I 
I .,;:,c; 2 2 ' 

- {21[)' 
/_ fdt(azlz r/e- zl•wn ( 2JtZ )3/z -
Y" J' i

2
mWi7 -

0 

I_ :;,4 pZ 

=(!-; )orfJ· "2rz~u~nf1Z. J1ifazt'f:'-ztt• zt•m~,) = 
0 0 
I 

= 't-..i'fr-- ,;. -2rat --'---
1 ~-, z! ,pJ n"rzm,.;n;'* ) t' (I-t -4-\3 = 

G 2t-m<J..'/l) 

' J. I d. , .- t;:(. ur p2 £ 5 
= ( f- T)(p) f fl 2(2m"'li)"'z { / + 2muJ/; ) 

I 

Ta.xm.! o6pa30Jd, HlUOltl!>l 

~~ (pJ={I-: )f{ph,~z~7 __ ,;;JY-< ~·"! P· iz 
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(4.41) 

(4.42) 



MOXHO SB.MeTRT!> Teli€p!>, 't!TO OJlilli TOJThKO pa.cCMB.TpHBaBmdCSi Blilll€ 

amrpox~~ I'al4HJibTOHZaB HtJ..I He .n.aeT KOppeKTROI annpoxcm.sa..D;i!Z 

,ZI.J1.1l WH:KIJ.ID! pacnpe.n.eJieHmi V"' (if) rrpH JIDjou :aos:YOJmou: BBOope cnexT­

pruThHO! {JUHI<Ilill! ~- r uJ · } • 

.!le:ttCTBliT€JibHO, Mil BCer,ll8. .I:!MSeJd 

,jij 
< E . >Hw 

- ). <' ' 

= [' r;<f">H(c) 

il03TOMY COOTBeTCT~ ~ pacnp~e~eHMH no HMDY~caM BCe~ 

unOtrTH M8.RCB€.LJIOBC:KSJi 11
: 

A"' z .--
111,;- I J -r<P 7H" -~~P 
''~Y·ruJ' P rtX = 

(4.43) 

= _1_· ( fff ·¥..' _ 5P" 
(2uJ 3 < ,z, \ {' <<r>~-

I • ,., /H'" I 

Bll6op [r" 'J MOZeT BJII!HTb To.,1;,xo HB. 3HB.'leHRe <-pc>," (eM. (4.8)). Ha­

IIpm.!ep, eCJIH .=-ru-·') BH6I!p8.€TCR B BHJJ.€ (4 .. 26), TO .1!3 (4.2o) B:.r."TexaeT 

< P'>," = 3 .P'- Y" 

muJii 2 /L (4.44) 

PaccMaTPI!BaR nepBOe npR6Jll!l<elme (4.42), Bll!tRM, 'ITO h~ I p- J He Y'Ul'!'!l:saeT 

,llBX€ q;reHO:B nepBOro ITOp.ll..IUW. IIO o:l 

Bo3BpaTllldCJ'i K Hallle!l <j(JPJIYJie (4.32). i\ax 6~0 l!OKa3aHO ~ "3a>ieqa­

HH.id11, MH ID.e:eeM 

f F I r), ha?P fi,,1 J "j T,A/.,p,,( l) 'f'fp) ftp ti"J. 
T.e. 

< lfrjfJ} rfJ'rfruppf;_17t)" Jw.,.,"(;YJlf(OJdpclJ (4.45) 

rne BaPBRUBR COOTBeTCTByeT 

p2 p2 
------+ 
2m lm lfr PJ f§. 
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PacC>IDTpB>! :BaP1!8l11<1l MaCC!l; 

llo3TOJIY 

pZ p2 pZ 
2rr. - 2tmrlmJ =2m 

- p-' 
2mzDm 

p2 ' 
-<2rr.z1- ~ 

p2 
i](appf;nt) = _ jw,'PP (p) 2m

0 thn rtjJ 

B 'la.CTHOCTR, JU>l! CJ!Y"BR eyJieBol! TeJ.!!IePHTYP!l ( B = 0) B>!eeM 

p' -<z,,z >r- !l' 
TaX '<TO 

jp"frlapp (p)dp=-2mz iJ(appfnt! 

Ho, xax 6l:V!O nOK8.38.RO B §3 r 

app F,_-,,t 
nuJ B=O 

(4.46) 

eCTl:o cp:,y:a:s::wm: TOJtl,XO OT tX I!, C JtPYI'O:I CTOpo:mr, o( IIpOllOpD;HOHaJil:,HQ 

..rm . 

a 

0TCJllt!i 

c -
m dm -

o( if 
2 i!o< 

L 07" w rpitiii =-d L(app,C'"') e - o mwn )' app " !).,. wfi ,11M - • 

ilireeM Tal!Xe 

m~;; fpWrpJ!tf=-~ /t~ Fint 
U)/i ,11M B~o. 

(4.47) 

(4.48) 

llocKO.liblcy" {app f;_f)t ) 8CTI> :XOpoll!aH amipoKCl!ldalli<ff lt BBpBXelil!D rf!lt 
Ui:l JroXeU 38Xli1J!U!TJ:,, 'li:TO H 

]P2 Wapp ip)t:tp 
,llB.eT ,llOCTaTO'lHO ROppeXTJlYD amipol<CJl!!!Ull!ll K BHpaXelil!D 

j PL 1v rpJdiT. 
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He, liTO xacaeTca xal:lec'l'BB. rumpoxClWBmm ~ W r p) ~ 
h¥.., ( p) , TO :B HeKOTOpBX ~ C~ CTB.ROBHTCB: l!eRee Y'JtORlleT­
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