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c. c. ayTATEJIAASE

I,IHOTTHI{TESIIMAJIbHbIE KACATEJIbHbIE }IOHYCbI

B rrocireAuue roAbr B cy6au$SepeHquaJrbnoM vrc.twclrenfrv. Be[ercfi EH-
reucussrrii rrotrcn yqo6Hrrx cuoco6oe ronanrnofi oAuocroponneft atrtrporcu-
Maquu rrporraBoJrbrrbrx Synnqufr fi Muolr(ecrB. flpunquuzaJrbubrM trcxoAubrM
rryunroM rrocJrylnuJro AaHHoe ltnapHou otrpeAeJreHtre cy6au(p{epeHqEaJra
uunuruqenofi {yunquz ttl. flocrpoeuuue B Eacroflrqee BpeMfl KacareJrbnbre
Kouycbr u. orBeqarorque EM cy6aulp$epenqrraJrbr Barracryro otrpeAeJrffrorcfl
rpoMoaAnu;vrw, rpyAuo o6oapultrrua Soprrryraruu t2] - t8]. llenecruo, qro
gJrfl cBopaquBar{rrff Sopuyn - <y1unanwfr. fiBarrropoB)) - I4Meerc.a a(p(peHrnn-
Haff rexurrna - HecrauAaprnrrll arraJrza t9l - [11].

Idenr uacronrqeft crarbu - rlpsMentrTb ary rexutrKy AJrfl rraxo)fiAensff
KoMtraKTHbrx KparepueB paailuqHbrx rutroB KacareJrbubrx. Oxaarrnaercfi, qro
B rrpeAtroJro)fieHrrrr cratrAaprHocrr napar{erpoB paccMarpuBaeMbrx o6reKros
Kouycbr Eynnraua, Agauapa tr Ftnapxa otrpegeJrflrcrcrr .acsoft <unSnuureau-
uanrnof,,r)) IioHcrpyHqrreii - upnuofi anen.raquef,i K 6ecnoue.ruo 6nuanrala
ToqKaM v. HanpaBJreunflM. B atofi cBflBu B pa6ore ynaabrBaercff trepeqeub
Bcex BoaMoilirrbrK riacareJrbllbrx, olpeAeJl.fleMbrx un{unuregrrMaJrbubrMrr rrpu-
craBKaMrr. llpu 3ro\r yAaercfi o6napymurn rporyqerrHbre paHee KoHycbr,
B TOM rIr[CJIe rr HJTapHOBC]IOIO TIIIra.

S 0. Ilpegrapr.rreJrbubre cBeAeur,rfl

0.1. B 4anrnefiureM 116r pa6oraeu B rroAxoAflrqer"r Hecrarrgaprnoft MoAeJrE
aHaJItrBa c [ocraroqlro cunruoft cretreHbro Hacbrrqenmn. fitn otrpeAeJreuuocru
MOTnHO CqrTarb, qro Bce rrpoucxoAtrT B paMKax TeopEtr BEemEux MsoE(ecrB
Xpdauerca ltll c cunrnort aHcuouoft trAeaJruaaquu. HeuuoroqucJreuEbre
oTcTytrJreEufi oT EToro corJrarrreEr[fl oroBopeHbl .fiBEo.

0.2. VcnoBuMcff B AaJlbueriureu trapaMerprr fropuatrsoft satrucu Hu)fie-
cJregyroqero rencra cqtrTarb craHAaprubrMu o6senrauu.

llraH, trycrb X- BexqecrBennoe BenToprroe trpocrpaucrBo, F-senoro-
poe ero rroAMHolr(ecrBo fr fi' , h' - ro.rnu X. B coorsefcrBuu co cAeJIaEEbrM
corJlarlrenueM (np" pa6ore B secrauAaprnofi Teopuu nnomecrn) artr o6s-
eKrbr-crarrAaprHbre MHo)fiecrBa. B X BbrAeJreEbr ABa {unrrpai Jf" u. ,K",
cocraBJreHHbre rr3 Hefioropbrx EaAMHo)fiecrB Eynff. flycrr, AaJree, p,(o) u
p(r) - womg,?g1 yfiaaaHrrbrx {z.rrrrpon, r. e. n€peceqenv.fi. nx cranAaprrbrx
aJreMegroB U21. flnmen fr x ofr' BMecro r - r' E t, (o). Auanoruquo rrogu-
MaeM aatrucb h x 

"h' 
. Hanoueq,, 6ecnorueaH,Aro ilc&JLocrb qucJra q. flB R o6oa-

aqaeM cr{MBoJroM d, - 0. V4o6uo rroJrornurb p (R+) :: {a e R : a2 0,, d, N 01.
Hzxte cqrrraercfl, qro Sznrrp Jf, tropolr(Aaer BenTopuyro rorroJroruro
o : f i e X - '  r * . t T o  s  X .

0.3. TouoJlorulo r B Ber(roprroM trpocrpaucrne X ("an no.uen R) Hasbr-
Baror noqru ?enroptToli, ecltn, Bo-trepBbrx, EetrpepbrBno yurrolr(enue Ea r(a?fi-
grrfi cfiaJl.flp rr:t R u, Bo-BTopbIx, cJrolrieuue EenpepbrBno tro coBonytrEocrtr
trepeMeEErrx. flapy (X,, r) (HaH u cauo X) EaabrBaror B aroM cryqae noqrtr
T O n0 JLO euq e C rcuJtt, 6 e H T O p n bLM n p o c r p aH, c T 6 o ilt.

0.4. Ilycro X - cran1aprnoe senropt-toe npocrpaucrlo u ff" - crarc-
1aprnuuti $u",turp u,alunocrcecrr H,aila. Cyu4ecr6uer iran0aprH,&fl, novru een-
5*



C. C. Kurare.na}ae

Topttan Tono.no?un I Ha X rarcaa, HTo,tf":,r(0) I Tott u Tollbtto 6 ToJt|
crtAuae, ecrLu J4orua1a pl(r) $uturpa JY" fl,erLrlercsl rruetaHuw lenroptrbtJw,
npocrpaH,crl oM r-t aA sHeraruuM noJLen craru,1aprHblfi crcaJlnpo s.

0.5. ,(nr {opuynnr q reopuu Mrromecrn llepueJro - (DpenHenfl troJro}nuu

V 'orp . : '  (Yr  x  o f r ' )  (p : :  Vx  ( r  eF A r  x  o f i ' )  *  q ;

Y 'h  cp  : :  (Yh x  ,h ' )  g  : :  Yh  (h  e  X  A h  *  
"h ' )  

*  g ;

Y ' o q  : :  ( Y a  -  0 )  E  : :  Y a  ( a > 0  n  a x  0 )  *  g .

EcrecreeuubrM gnoitcrnerrHbrM o6paaom olpe4eJrrror KBarrropbr E x, &'h,
E'a", T. e. cquTaror

g ' r  q  : - ,  (Er  x  o f r ' )  e  : :  
gn  ( r€  P  n  r  x  o f i ' )  A  q ;

g 'h  rp  ' :  (g ,h  *  ,h ' )  (p : :  g ,h  (h  €  X  n  h  =  
"h ' )  

Acp i
g 6 p e : :  ( f l a x  0 )  q : : [ a  ( a > 0  A a : 2 0 )  A q .

Hanoueq, ycJroBuMcff trEcarb

v"tq; : ,1{a (r  -  craHAaprunrf t )  *  p;

f l " rq : : f l f r  ( r -  crarr4aprurr f i )  A cp.  : ,

S l. Korycrr Bynuraua rr Aganrapa

1,.1. Itonyc By",tuean'a Bo(F,, 7r') oupe4eJlflror coorgorueHueM

B o ( F ,  r ' ) : :  n  c l r  U  
F - ' ,

ue(y(*, ) r=xQg, 
ct.

rAe, KaR o6rrvuo, .lf ,(*') :- r' + Jf r. Sreuenrbr Kouyca Eynzraua EaBbrBaroT
H,apq?ffIrbtmu (unu, rrro Menee roquo, nnerunzuu) nacarefibnbr,Jtcu $ MEo-
?fiecrBy F s rosne fr'.

1,2. Itottyc Eytu?arua npelcraeJLfl,er co1ofi, crau,lapruaa,t9uto E E"E-nony-
ca, T. e. 0.nn cratt?aprHo?o eJLeMeHTa h' eutnourflnrcfl,

h' e Bo (F, t '1 *-- E' nE' o,fl '  h r * q,h e F .

{ Idg otrpeAeJrenun Kouyca Eynuraua cJre4yror aHBuBaJreETEocrE

h'e Bo(f ' ,  r ' )  .*

.*  (Ya e f fo(* ' ) )  (v o '  = R) (YV e , / f  
" )  

(Ea e F n U)' shi;:;,,:::;:'[.!,o.ni,x;:i*,
+ V  A 0 < o ( c t r '  A r * a h e F ) .

B cuny trpunqutra flepeEoca BbrBoAuM

h,  e  Bo(F,  xr )  *  V" tUy" taryrs t l /gs t* f , r tc [

E " t h ( x e  F  O  U  A h g -  h '  + V  A 0 <  a (  a '  A  r #  a h e  F l .

llcuonrayr retrepb trpunqtrtr trAeanzaaquu (n cra6oft {opue), troilyrlaeu

h'e Bo (F, *') -+ fl 'rf lail 'hY"t(Jvat'orysty (r e F fi

n  U  n  h=h ' *  I / n  O (a (  q . 'Ao *ah=F)+ (8 . r x  o r ' l
(so ^, 0) (Eh x ;h') n * ah e F -, E xfl 'q,E h r'* q,h e F.

flycm, B cBoro orrepeAb, crasAapruuft aneMeET h' nxogwr B crauAapru-
Baqgn flStr-nosyca. flocRonsxy crauAaprubre arleMeurbr craugapruoro



II u,S u ru, u r e s utrt a JLb tLbL e n a' c a. r e Jt b tl bt e tt o tL y c bL

(pumrpa cogepn(ar DJIeMeHTbI MoHaAbI eroro Sunmpa, IIoJIyqaeM

( v " U  e , f f o ( * ' ) )  ( v " t a ' =  R )  ( v " I /  = , t f  , \

( E r  =  F  n  U ) ( s 0  <  a  (  o c ' )  ( f l h  e  h '  +  V )  * *  o ' h e  F -

B c r r r y I I p E H q t r [ a t r e p e H o c a 3 a K J I I o q a e l I ' s T o h , e B o ( F , , * , ) . >
1.3. ,{onaaaunoe yrBep}r(Aerrae ilepetrucbrBaercfl B BE[e

Bo(F, r ' )  :  *{h '  :  s ' r f , 'aE'h r*  ah e Fl ,

rAe * - cuunol cran\apruaaquu. B sroft cBflBtr zcrroJlbayloT o6paausre
o6oasaseEu.s:

g g g  ( F ,  r ' ) : : , B o  ( F ,  r ' ) .

B ganrueftrren no4o6noro poAa o6oaua-renu.s Mbr 6ygelr
oco6rrx oroBopon.

1.4. Konyc A1avapa vlrrl ?unepwacarenuttotit noruAc
IeJI.ETOT COOTHOrrreErrflMU

F - r

yuorpe6nrm 6es

Ha (F, n') otrpe-

Ha (F,  r ' ) : :  U in t "  n
UeJt'^,, ';, xeFflI/

o, 
t' ' o<c/'-<d'l

Eneueurbr Konyca A4aruapa HaabrBaro r 6ruU r p eHHuMu nac ar e JLbtrbt Mu.
1.5. Itomyc A)auape- aro craH)apruaaqun YYY-noldAca'

Ha(F,  f r ' ) : 'VVV(F,  * ' ) .

trlHaue ?oeopn', /nn cran]aprnutr h', F tt' r' 7btnorlHelro

h '=Ha(F,  r '1  . - -  ( * ' ' i  t - r (o) )n l r  +  p(R*)  (h ' '+  pr ( t ) )=F,

a\e p(R*) - rHetilHne MH,olffecrlo noJlo?tcureJlbnblfi 6ecnoH,euno ilallbtfr

uuceJL.

| . 2 , e c J I E ( u t o , H o H e q H o f f i € , r o p p e H r n o ) e a 6 b I r r o E a i l V I I m T . F s E . r . >

S 2. Konyc Kraprta

2.1. Itorugc Ittapna otrpeAeJlffercfl cooruorlrenueM

Cl(/ , r ' ) : :  n U n (++I/ \
u='uoru=#oo<*,)oa_Aq\ "  

-r  Y 
) '

2.2. Ina craru,\aprruw,r F,, fi' ,, h' (e llcrlolunr c",ta6ofr, u1ea.nuaaltuul
a n eu e aJLeH,T I-r,bL y r e e p m 0 e Hu n :

( t )  h ' e C I ( F ,  * ' ) ;
(Zi tyu4rrriyror 

' 
6ecnoH,eq,t{o rr 'tarLble (J e.APo(r'), V e,tf 

" 
u a' } 0

TAnUe, LLTq

h , e .  . \  l F - r  
f  y ) ;

o=L'"o, t " l
x = F O U

(3 )  (EUe, t f  
" ( * ' ) )Ea '  

(YreF n  U) ,  (V0 (  a  (  a " ' )  (g 'h  N 
"h ' )  

* *  q 'heF.

.* vv,(r',a'(vre ,  ̂ Jr rl&tl,:l lrnu,.h'+v), n*ah=F.
flpunnenan trpuHqrrr flepeuoca v. cna6yro u4eaJluaaqtro, uMeeM trocJreAo-
BATEJIbEO

h' = Cl (F, r ' )  * yst/gst [JE"ra (Yr e t t  n U)

( v 0  <  a  (  a ' )  ( e h =  h ' ' +  V )  r *  a h  e  F  - '

- *  (v ' t t7  t ,  .  .  . )  I / , ) )  u"  (J f l " ta" '  g ' ty  (Y l t  t * '1 ,  .  .  . ,  n)Vo= V A



70 C. C. Kyrarel ta7ae

n  ( Y / e F  n  U )  ( v 0 ( a {  d . ' )  ( s " h e h ' + V )  * . *  a h = F  - ,

+ E(JEa'gVV"tV'  V'  = V 1t1(Vr e F O U)

(Y0 < a {  oc ' )  ( f lh e h '  + V) * '*  ah e F.

Orcro4a,6ea coMueutrff, cJre[yer, qro [Jrff Henoropbrx Ve.lf", y-pl(r) w
U e l{ 'o(r'),, U c W@).* r ' n 6ecnouequo MaJroro d 6yger (2) rr, reM 6o-
J ree ,  (3 ) .

Ecnu, B cBoro oqepe4b, BbltroJrHerro (3), To c yqeroM orrpegeJlenuff or-
Eomegtrfl x 

" 
6yger

v" tvs(JTa '  (Yr  e  r  n  u) (v0 <  a  {  a ' )  ( rah e  h '  +  v )  * , *  ah e  F.

3uauur, tro trpuuqrrtry uepenoca h,'=Cl(F,, *')
2.3. Konyc Htapna (e yc,roeufltr cad,r,bnofr, uAeanusaquu) nrJlnercfl, craH,-

0 apruaar4ueil Y Y E -non A ca:

Cl (F, r ') : vv s (F, *') .
tr:lruutau crlor&nu.

h'  c Cl  (F,  { )<-> \ , / 'sg 'q.E h r*  ahe F.

( flycrr cHaarala h' e Cl (F ,, r'\ . Bogruerr [porraBoJrb]rrJe tr N o fr' E
o 1 0, a x 0. [.na Ham4oii crangaprnofi onpecrHocru V - aJrerlrenra {znrrpa
ff"-n cu.ily trpr{Hr{rr[a uepegoca uarYrgetca DJrerreHT h, rJrrr Koroporo he
e h' * V w r * a,h e F. flpuMerrflrr ctrJrbgyro uileaJrr{Baqtro, urreeM

v ' tyg  h(h  e  h , '  . *  v  A  r  *  ah  =  v )  -

- > f , h v ' t V  h  e  h ' . +  V  A r *  a h =  F  - - >  r . ' h  r *  a h e  F ,

r .  e .  h ' e  y y n  ( F ,  r ' ) .
f lycrr rerrepb h'e YVg (F, { '\. Boarueu rporraBoJrbHyro crauAapruyro

oKpecrEocru V ua $unlrpa .tTr. OaHcrapyeu 6ecnoHerrno MaJryro onpecTuocrb
f/ rosnu r' E IroJroxtrrreJrbnoe 6ecHorre.rHo N{aJroe .tlrcro a'. Torra tro vcJlo-
BuIo AJrfi Henoroporo h xrh' Syger

( Y r e  F  n  U )  ( r ' 0  <  a  (  a ' )  r , *  q , h =  F .

Tlnrrlru cJroDaMu,

v ' t I / s U f l a ' ( Y a e  F  n  U )  ( v 0  <  a  (  o r ' )  ( E h =  h ' . +  V )  r *  a , h e  F .

B cury trprrrrlura repeHoca h'c Cl (F, n')
2.4. TIpnBeAeM rpuMep trpuMerreur{fl rraiigenuoro HecranAaprrroro KpE-

Tepufl aJIeMeHroB Kouyca [tuapHa AJrfi BbrBoAa ero ocuoBHoro (n xoporrro tra-
Becruoro) cnoftctoa. Bonee o6qee yrBepm[enr,re 6yger ycranoBJreuo Htr]r(e.

2.5, Itonyc K"oapna npouslolxbtdo?o MrrolrcecTra 6 TonoJLo?uqecnow 6en-
r o p H,oJtc np o cr p aHcT 6 e fL6 JLfl,eT c fl, 6buna n JLbLJW, u 3 aJ,LHHA rbLJ(,.

B notopoii uapaMerpbr - IrpocrpaucrBo, TorroJrorr{fl, r\fno]fiecrBo n r. rr.-
cragAaprrrrr. ?IraH, rrycrb hoecl,CI(F, r '). IJosbueu cragAaprHyro onpecr-
Hocrb V ms ./Y", M r),icT6 cragAaprHbre aJleMerrrF,r Vr, Vre.AP, raxoBbr, qro
Vt*VrcV. Hafi4ercr cragAaprubrr"r aJreMerrr h'=Cl(F,, fr ') raxoft, sro
h ' -ho=Vr ,  Kporue ro ro ,  Ans  nro6brx  /  * " f r '  f r .  a )0 ,  uxA Ann Eenoro-
p o r o  h  6 y 4 e r  h e h ' * V ,  w .  r ' * q h = F .  f l c u o ,  r r r o  h = h ' . * V r c h o + V r *
*Vrcho+ 7 .  Orcrcqa cJreAyer ,  q ro  hoeCl (F , ,  n ' ) .

,{nr qonaaareJlbcrBa BbrrlyrtJrocrn nouyca ltnapna [ocrarorrHo BaMerurb,
qro pl(r)*  p(R*)pl(r)c pr(r)  BBtrAy rrerpepbrBHocru oro6pameutr f i
( * , a , h ) * r * a h .

2.6. IIgcru 0 - revroprr&n ronorlo?ufl, u A7 r. ToaAa

V Y g ( c l s F ,  n ' ) =  V Y g  ( F ,  l r ' ) .

Ec,ru 16 ToJltU we 02 o, ro

V Y g  ( c l e  F ,  r ' ) :  Y V g  ( F ,  , ' ) .



II n fi uu,ur e a u M a.q b tlbr e K a e fl r e.4,b rr bL e n o H, A e bt

{ flycrr 11'eYY tr(cl6 F, fi') - rrexoropbrft cralrAaprnblii aJIeMeHr Ea-
SEaEOTO KOEyCa. BOarlreU AJIeMeETbT teF n d>0 TaKEe, qro fNof '  B
dN0.  f l . cuo ,  c ' l ro  f r€c leF.  Ssasur ,  AJr f l  r reKoroporo  hH"h '6y4et  t *ahe
ecleF. BosrMeM 6ecnoHerrno Manyro oKpecrrrocrb W uB !-r(0). OHpecrgocrb
o,W - TaKlKe aJreMeHT 0(0), u, craJro 6urr, g;r.f l. rrer(oroporo t" eF 6yler
s" - (r * ah)e d'W. floromnu fu" 1- (r" - r\,|a. f lcno, r{ro r * ah" e F
v r )  K p o M e  r o r o ,  d h " e a h * a W .  O r c r o [ a  h " e h + W c h ' + f r ( l ) * W c
ch '  *  p ( t )+  p (e )  ch '+  p ( r )+  p ( t )  ch '  +  p ( t )  ,  r .  e .  h "  * "h ' .  t r r ran ,
h '  e  vVg (F , ,  * ' )

f lycrs retrepb 02 o u h'e YVE (F, r '). Boarlrelt roJro?nnrersnoe 6ec-
Konerrrro MaJroe cr u nanofi-nu6yA" aJreuerrr recleF taHofi, qro rN ofr'.
IIoR6epeM fr" € F, Ann Koroporo r- fr" e d,W, rge W - p(e) - 6ecHouerlno
MaJrarr cuMMerptrrruafl or(pecrlrocrb HyJrfi B 0. flocno.nrny 0)--6, ro p(0)-
c p ( o ) ,  r .  e .  f r - f r "  = W ( 0 ) - p l ( o ) .  ? I n a q e  r o B o p f l ,  t x o f i ' * o r " .  n o  o r p e -
,qeJreErrro (eneueur h' , KaR o6rruuo, ctrtrTaercrr cTauAaprusrrvr!) ung HeHo-
Toporo h x"h'  6y4er f r"  *  ahe F. f lonorxnu h" : : (*"  -  r ) /a+ h.  - f lcuo,
qTo npn 3T0M BbrrroJrrreEo

h "  e h + , W c . h *  p ( 0 )  c h '  + p r ( e ) * p ( t ) c

c h ' +  p ( t ) f  p ( t )  c h '  - F  p ( " ) ,

T.  e.  h" x"h, ' .  Hpoue roro,

r  *  a h "  -  r * ( * "  -  f r ) +  q h  :  f r "  *  a h  e  F  c  c l s  F .

O6os-rareJrbrro ly' eYY tr (cle F, r ')

S 3. Itonyerr nnSrrHI{reBrIMaJIbHoro pflEa

3.1. IlpnBeAerrrrbre Bbrrrre HecrarrAaprubre RpETepuE KolrycoB Eyluraua,
A4arrrapa n [tnapHa rronaabrBaror, qro artr Kouycbr Ba.flTr,r trB trepeqnr BocbME
BoaMornurrx nouycoe c un$unnre3nMaJrbuoft npucrasmofi Q'r Q'aQ'h (a4ecr

a-nu6o Y, nr6o u). f lcno, qro AJrff noJrnoro orrucanvrfl. Bcex arax KoEycoB
,qocraroqlro rrprrBecra xapanreptrBaquu Ytr fl-nonyca u VsV-Honyca.

3.2. trIaeer Mecro npe1craerleHue
/  F _

vgg (F ' r') : 
--P.^ ,=fi or*,r.-=?nu 

(u * o=oU*o, +)
Ug.ff r

tseucrBo-conparqerruarr Batrrrcb yrBeplnAeuufl: AJrfl craul1aprrrblx h', F, fi'
BbIIIOJIHEIIO

Y ' r f l ' a , f l ' h  r * a h e F  * -

( Y V  e  . t f  
" ) Y a '  

( 8 , U ' e  l f  
" ( r ' )  )  ( \ ' r  e  F ' f i , U \

( s 0 < a { a ' )  ( E h e h '  + V \  r *  a h e  F .

3uauur,  npn h'= Vgg (F, ,  r ' )  r  crarrAaprHbrx Vetf"  w a70 B Ka-
qecTBe rpe6yerrroft onpecruocrtr U ltomno BBfirb Bnyrpenuee rro4MHolnecrBo
MoEaAbr lr(/f "(r ')). 

B cnoro oqepeAb, rrocJreAoBareJrbnoe rrpuMerregtre trpru-
qurroB rrepeuoca r crrJrbrroli ngea"lrnaaqnrr Aaer

Y t t ? ' V * t a ' ( Y * x  o r ' ) ( 9 0 < c r ( a ' )  ( E h e h '  + V )  r  *  q , h e , F  - - >

' ( v "  x  on ' ) (v t t { t r  r ,  .  .  . ,  v* \ ) (v"  {  o ' r ,  .  . .  o , } )
g ,hg ,a (Yk : :  l - ,  . .  . ,  n )0 (a (a i  Aheh '  +  Vn  A  x  +  aheF ->

--> (Y r x on') [hSaVttVh e, h' + V A Ysta'O <cr<a/ A r * ah e. F -->

r * a h e , F - >-+ Y'z['h (Ea x 0)
- ->h '  e *  Ih ' :Y 'u f , ' aE 'h  r  *  ah  c  F l  ->h 'eYSf l  (F ,  * ' ) .

Teu caubru AofiaaareJrbcTBo Bar(ourrerro.
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C. C. KyrarenaiJse

3.3. C npareA"xusbr oryeH,nu
(OU e .ffo @')) ([Z e .ff,) (Ed: F [l (J + (0, l] n

f \ l imy ; , ,1a ( r ' ) :  0 )  (Yx  =  F  nU) (yh  eh '  +  V)  r  *  d ( r )  he

,i,: i; { ; );,::; ",{ il" ;U'
( Y h = h '  + V )  r  *  c " ( r ) h e  F .

( PaccrrrorpuM crauAaprubre Mgo'fiecTBa F, fi' m h' E [otrycruM, qro
BbItroJIEeEa lrocbrJrna yrBeprnAeuuff. flpnnnenar rrpuuqntr [epeuoca r. ystr-
TbIBaff, npurepufi _HenpepbrBuocrz cragAaprnoft Synnqtrrr, BbrBoAaM, rrro Aflff
f i  xar '  f r .  h x,h '  6vnr!  q+ g(*)he F,*r .  e.  i , ' "  net  t ,  

"  
cranAaprzaaqun

BHemuero Mno?ilecrBa lh' : y'rT' q,y'h x * ah = FL llran, trepBaff uMtrJrE-
fiaqEfi AoHasaHa.

. Ao" [onaaareJlbcrBa nropofi uMtrJrnnaqutr BoBbMeM crarr4aprrroe qgcro
a' n no46epeu 6ecnoneqso nrin"re onpecrnocru (J n rT+lr?ol u v n u,(r) '.I ro  ycJroBEro (vr7F nu) (ooce(0,  a ' l )  (vheh '  +  v) '  ; ,+  in=F.  

- t i i ;
((BEyrpeEHeM MZpeD (n ynznepcyMe BHyrpeHHEx Muolr(ecrn) Molngo trptrMe-
Eurb axcuoMy nrr6opa u troAbrcnarb Synxquro a: F | IJ * ('0, o,l , ,p'LOy._
MbIMcsoI ic rso l t .oc raeTcf icocJ IaTbcf fHaI IpuEqZt r t repeHoca.>

3.4. flouuuo yfiaaanubrx Bblme Bocblru uu$rdureatrMaJrbHbrx KoHycoB
firaccusecHoro pflAa aMerorcff erqe [eBfirb trap KoHycoB, coAep]Karqtrx KoEyo
A4auapa u Jrertaqux B Kouyce Eynuraua. Tanue fiouycbr, rroEfiTgo, tropo11r.
rarorcff trsMeHeHEeM tropflAna KBaETopis. flnm HoBbrx rrap ycrpoerrbr cJrolr(-
EbrM o6paaoru tro rutry V fl V-xouyca. Ilporrqe tropolrt4arorcfl rrepecra'oBr(aM'
D. AyaJruaaqufllrz.. KoHyca }t;rapna v. yflf,-He11ysx. Hanpuuep, B ecrecrBeg_
nrrx o6paanbrx o6oasaseuuflx rrMeeM

Yq"YhEr (F , r ' ) : __  n  ! i n t "  n  U
Ue.Jf 

o(x,) 
s.' o(a-(ct' cceFnU

f l h \ rYo . (F , / ) :U  n  c l r  U  n
a, Uelf 

o@,) 
reF[)U o<a<cc,

F - x
d,

F - r

EhYrYq.(F, r ' ) :  _-  U
ueJ f  

a@, )
&'

flocne4nuft Konyc ylxe Konyca FtnapHa n
e c J r t r  p ( o ) *  p ( R * ) p ( r ) c  p r ( o ) .

r  ^  F - r
crr  I  |  ^- .

o<c[<@' w
x = F A U

.flBJr.fleTcff Bbrtryr(JrbrM B cfiyqae,

S 4. O6o6rqenunrri rionyc Kuapna

4.1. C KarlecrBeunofi rorrxu Bpeuuff atrtrpoxcuMupyrorque un{uuzrean-
MaJIbEbre Koaycbr irpeAcTaBJlflroT co6oro peayJrbraTbr paBUrflAbrBaHEfi MHo-
?riecrBa B rftrKpocfiorr. Taxzu o6paaou, roBopr(Tb o roquoM Bxo;ri[entrut aJre-
Merrra B r,Inolr(ecrBo rre BrroJrne ecrecrBerrHo. B oroft cBflBv. SuHcupyeM eqe
oAtrE (craugaprnrrfi) {unrrp ./f e E coorBercrByrcrqee BrrerrrHee orrroilre-
F'fr.e x e.

4.2. PacclrrorpuM r\[Ho]r(ecrso F u rorrxy x'. TIono?KuM

CI=(F,r ' ) : :  n  U n f+Y- '+y) .
VeJf _UeJf  -Gc. t )  xeFeU \  G )

wet i eY o<c<cr'

MnorHecrno Cl= (F, fr') EaabrBaror o6o6u4erunblw noH,acou K",tapna. flcuon
sro BBelenurrft KoEyc ruupe Horryca }tnapxa u coBrra4aer c HuM, 

-ecnz 
./f e -

(pu.nrrp Bcex EaAMEo?r(ecrB EyJrfl. floneeno troAqepnnyrb, rrro ecJru Sunmp



tr:l n fi uu,ur e a utt a JLb tt bt, e n a c a r e rlb lt'br e n o ?L A c bL

JTe 51etrocraroquo rouon,T.e.coAeplnnT MaJIo MHolr(ecTB, To Kouyc CI*(Fru'l
qepecsyp IrrEpoK - coBlraAaer co BceM npocrpaHcrBoM.- 

4.5: Ini craHA&prlrbzfr F LL I' MnoJrcecreo Cl*(F,, r') npe)craelLfl,er co'
6on cran7apruaat4uto YYE,E-noruyca) T. e. cran1aprru,utit aneneru,r h' sIO7uT
e Cl*(F, *') e roilt, u roJLbno e row cJLUvae,' ecJLu

Y 'sY 'u ,E  h(nr "  e  F)  a"  *  s r  *  ah .

4.A,.'Hutxe Mbr 6yleu [peAtroJrararb, rrro oro6paxreure (x, t, V, zl*
*r*ty*z, geftcroyroqee uB trpocrpagcrBa XXRXX)/ X c totouorseft
oXtnXrX0 n upocrpaucrBo X c rononorueft O, EeIIpepbrBHo, T. 9t B trqeg-
rrorro)neuuu crauAaprlrocrtr lrapaMerpoB p(o) * p(R*) pl(t) '+ p(0) c pl(o).

4.5'. O6o6u4ennotri notd7c ltnapna raorflkHAr u 6bt'nAwL.

4.6. C np aee 0"n uea $o pny,na P ona$ e,nrlapai

Vvvs(F, n') '+ CI-(F, r ')- VVYv'(F, r '),

e\e ew,nyn,rtutit, notlAc VYVg (F, x') onpe\e,reu, coorrrotueH,ueJw

VVY$ (F, r ' ) : :  n U int" n W,' 
wertf oueff o@') ;2|;2Y, 

w

T. e. npe\crae,naer co6ofi crartilaprua&t4uto

Y V V g  ( F ,  r ' ) : * { h '  ; Y ' x Y ' q , Y ' h ( f l r "  e  F )  r ' *  a h  x s  f r " 1

(npu cran 0 aprvbr,fi n&p nu,er p er) .

flpr aroM B cuJry rrpr,ruqutra nepenoca Molr(Ho orpauurltrrbcff cilyqaeM crau-

[apTEbrx trapaMerpoB.
?Iran, iycrs 'k '  BXoAur B YVY$(F, f r ' )  r .  h 'e VvuE(F, r ' ) ,  rAe k '

n h'- craH4aprubre aJreMeuTbr. Torga

( * '  *p r (o )  )  n  r *  p (R* )  ( k '  +  p r ( r )  ) -  F  +  p (0 )  ;
( Y r  x o r ' )  ( Y a  -  0 )  ( f l h  x * h ' )  ( u r "  e  F )  r *  o , h  x 6  n "  .

Orcroga Ail f l .d,)0 z dN0 BbrBoAuM

t '  *  a - (h '  +  k '  +  p( " )  ) :  t '  *  ah *  a , (k '  +  (h '  -  h )*  p( t )  )  c

c .  a , "  +  p (0 )  *  a , ( k '  +  p ( r )+  p ( t )  )=  * "  *  d ' ( k '  +p ( t ) )+  p (0 )

AJrfl Henoropolo a" e F. Ilouultro EToro,

a" = r '  *  q,h '*  ! r , (e)  c t '  I  ah'  *  apl  ( t )  *  p(r)  c

e  r '  *  p r ( o ) *  a p ( " ) +  p ( 0 )  c  r '  *  r r ( o )
, lOxonsareJrbHo

r ' *  a " (h '+  k ' +  p ( " )  ) = ( * ' +  p (o ) )  n  F+  :
*  a ( k+  p ( t )+  r . r ( 0 )  ) -  F+  p (0 ) ' +  p (0 )  c  F  *  p (0 ) ,

qro s rpe6onanocr.

S 5. SnnilpolraBollrhre rro HarlpaBJreHrflM

5.1. flycru R - cranAaprnaff pacrrrupennafl cuciloBaff trpflMan. Aos
n o r r e v H , o ? o  a u c r l &  t € - R : : l t e R : ( f l " r = N )  l t l  < z )  c u M B o J r o M  S t ( t ) ,
KaK o6sruno, o6oauasulf cranlaprnym q,acrb t. Tanuu oSpaaou, (Ys, t e
= -R) t x s ** st(t): st(s). OupeAeJIEM ran?r(e

p ( - * )  : :  { s  e  R :  s  {  - R } ;

p ( t - ) : : { s=R :  s } -R }

73
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- r(,oH,e7bl 1ecwoHeqHocreti n 6:{Eeur. cqurarb

t  c  Wi -* )  *  s r ( r ) :  -oo;

t  e p(**)  <+ st( t ) :  +." .

5.2. fr.na cTatrAaprtroeo t ue R u npoualortbH,oao s uB E ebrnorlH,eHo

s t ( s ) (  f  * *  ( Y " r  >  0 )  s  (  / *  e .

(  ( v e  >  0 )  s t ( s )  < ,  +  e ) *  s t ( s ) <  f .
- ->  f l yc r r ,  s t (s ) : f .  TaH KaH sep l (s ) ,  ro  s  < t+  e  [J r f i  Ha] f iA ,o ro  c rag-

Iaprrroro e )0. Ecru xre st(s)< f, ro n DrorraAa roqftu st(s) Jrelntrr JreBee
f . o r c r o 4 a s J I e B e e t v , c r a l o 6 r ' r t s , I I o A a B H o s ( / * e . >

5.3. I lycra f : X -' R - cram\aprlrafl, cfrynnryun, onpe\erleHruafl, rua cra,u,-
Oapru,oat X, u F - Heftoropur,ri cran}aprruur,rt fiunarp I X. Ittn nauc)oeo
crau,}aprtroeo t e R ebLnoJLH,eHo

sup inf f (V) ( f *. (Su =
veg

i n f  snp lg )  < t * (Yue
veg

y (,T)) st (l (u)) ( r;

v gD st (l (u)) < t.

BaT€JII'HO IIpuHquII IIepeHOCa u u[eaJIEBaIIEI{? BbIBOAnM

sup inf 101 < t --> (YV = g) inf I (Iz) ( / *
v=g

+ ( Y Z  e g )  ( Y e ; 0 )  i n f  7  V ) < t  +  e - ' \ r e Y 7 ( S u  =  V )  f  ( u )  <  t  +  E +

- > Y ' t e Y ' r Z g " u  u e V  A l ( r )  < t  +  e - > $ u \ r ' s t r y s t y  u e V  A f  @ ( f  *  s - - >

- + ( u  e p ( t ) )  ( V " u > 0 )  f  @ \ < t  *  e + ( [ u  e p t ( 9 ) )  s t ( l ( u ) )  ( f

(a4ecr Mbr yrrra 5.2). Tenepr, BaMertrr{, rrro AJIfl Bcfinoro crauAaprrroro
eJreMeHra 7  { rnnr , rpa  g  6yger  ueW(F)eV.  3naunr ,  in f  l ( y )< t  (v6o
inf  f (y)< f  (u)<t*e Arrn Haingoro e>0).  Otcroga B ctrJIy t rpr{Hqr{ra re-
perroca IJrfl Bnyrpeuueio V vs F nstoirlreuo inf l(y)<f, uto tr Hylr{Ho.

Bnrgy yme AoKaBaHHoro tr c yqeroM crauAaprrrocru -f u f nrrno4ult

;+sur I V)> t <+ - 
"grrsuP 

I (7) < - t <+

<+ SUp inf (- f) (V)
v=g

r* (Su = w (g)) st (i (u)) > t.

TaHuna o6paaou, rolyqaercfi

i n f  s u p / ( 7 )  < f  * * - l (  i n f  s u p / ( V ) > t \ *
v=r \ I r=g- I

* *_ l ( ( t ru  e  w(g ) \  s t ( l ( u ) )  > t ) * - (YueV(g ) )  s t ( / (u ) )  < t .

OHon.IareJIbHo Ha ocrroBe trona3arrHoro Bax,lrrcqaeM

i n f  s u p / ( y )  < / * * ( V e > 0 )  i n f  s u p l ( I ' )  < t * e +
veg V  - , 1

**(V'te > 0) (Yu = w VD st (l(u)) ( r * e<+

r * (Yu  epL (g ) ) (Y "u>0)  s t ( l ( u ) )  < t  l -  e<+(Vu  eV(g ) )  s t ( l ( u ) )  ( t ,

ra6o .rucro st(l(u) ) ctanAaprrro.
5.4. I lycru X, Y - crau,\aprruorc tLH,oucecroal I:XX Y-* R - crau,\apr-

uaa $ynntl,un, u F, I - crau,1aprttat'e fiutbrpbl e X u a Y cooreercrreruHo.



tr:l rt $ uu, ur e a u Jr[ a rt b tr, bL e rc a c a r e lL b tr d e rc o ru ll c bt,

fl,na nauc}oao craHAaprHoeo seu4ecrleH,ruoao wucrla t eutnotrueruo

sup inf sup inf I (u, u) ( / *
veg u=9 ue,u oev

**(Yu e w @D (Su e p (,9)) sb(f (u, u)) < t.

( flonomru F" (u) :: inf {f (u, u'1 : u e VI. Sauernu, qro Fv - crarr-
Aapruafl SynHqun, ecJru roJrbr(o V - craaAapruoe Muorr(ecrBo. flpunnenar
trpuuqutr nepeuoca, upeAJrolfierrue 5.3 n (cunrnyro) z4eanraaquro, uocJrego-
BaTeJrbHo BbrBoAIrM

sup inf sup inf I (u, ,) ( f *
veg  ueg u=u o=v

** (YY e g) inf sup .Fy (u) ( t .-*
u=9 u=u

-.-* (YstZ e g) inf sup Fy ([/) ( f *-'
u e 9

*+ (YstZ e g) (Yu e p (9)) st (Fy (u)) ( t ..*

..-- (Yu =w@ )) (Ysty e g) (yste> 0) 
,r: l/ 

(u, r) ( f *e->

+ (Yu ev(9) )  (Vs te> 0)  (Vs t I /  e  g ) (Eu eV)  f  (u , ,  r )1 t  *  e ->
- - + ' ( Y u e W @ ) )  ( s u = W ( g ) )  ( v " u > 0 )  l ( u ,  u ) { f  * e - - >

- - > ( Y u e p , ( 9 ) )  ( s ,  = w ( g ) )  s t ( l ( u ,  u ) ) ( r .

lls uocneAHero coorrrorreHufi AJIfl BHyrpeuHero DJreMeHra a c p(9) $wnbrpa
9 n uauAaprnoro aireMeura 7 Slrnrrpa g BbrBoAuM

; :B#lf  (u,u)(f  * , ] ! ru:EBjsl f  @,u)(f  *
-+ (YstZ €.9) inf sup inf t @, u) ( t *

U eg ueu u=V

-+ (VZ e g) inf sup inf f (u, u) {t
U e g  u e u  a = V

ts cuJry trpEEquna trepeEoca.
5.5. IlpzBeAerrnbre trpuaHanu troaBoJrflror Aarb Hecran4aprubre r(purepuu

rrpotrBBoArrbrx tro HarrpaBJreHuflM v. atrulpouaBo4Hbrx, orBeqaroqtrx un$unr-
TeatrilraJrbrrbrM KacareJrbnbrM ltoHycaM. Ocranosnrvrcs AJrfr uJrJrlocrpaquu Ea
erluupouanogHor,l Pona$erurapa Arrfl rretrpepbreuoit {ynxquu I4l, t7].

5.6, I lycra l:X-'R- cram\apru,aa fiyu,nryun, Henpepw,6rr,afl, e craru-
Oaprnofi roltrce fr' ceoefi, a$Senrueruofi o6",tacra onpe7eneruua dom l. ilna
crau')aprruo?o trucJla t' u Hanp&zJleruufl, h' anrul&llellTnbl yreepuc0eH,ufl,:

(  t  )  (h '  ,  t ' )  € Cl  (epi  l ,  ( r '  , ,  f  (* ' )  ) ' l  ;
(2)  f t  (* ' )h '  <t ' ,  e1e l t  (* ' )  -  npouaeo1naa PonaSe", t rLapa,;

( 3 )  ( Y e  x  o r ' )  z e  d o m / * Y ' a , E ' h  s 1 (  f  @ * a h ) - f  ( t )  
) < t ' ;

\  c ( '  1 -
(4) uweer i lecro oqelrrca

s u p  i n f  s u p  i n f  f  k * a t : ) - f  ( r )  
< t ' .

u="rY'tuery' o6.') ";:"fl}t 
h=h'+v w

Kouyc ltnapxa ua4rpa{uHa epil $yuHquu f n roqne (r', f (r ')), qro r.
o6ecne.ruBaer ({)..-,- (2). V.rurrrsas crpoeurre MoEa[ B trpouaBelegutr, se-
r rpepbrBr rocru  f  B  roqne f r ' ,  r .  e .  f iedoml  Arxo f r ' * f  ( * )o" l@' ) ,  r  , se-
crauAapruufi npurepuft aJreMerrroB KoHyca ltnapna 2.3, uonaran F :: dom f,

t c
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BbrBo[aM

*+ sup inf sup inf
O6-4PrUe1f 

o@,) 
rceundoml heh'+V

qt o<.a,<d,

qTo u BaBeprlaeT AoKaBaTeJrbcTBo.

e.  Hoeocu6upcn

(h',, t ') € Cl (epi l, (r' , I ("'))) *-
** Y' rY' q,E.'h (Et x t') (s * dh, I @) + q.t)

* -  V '  r Y '  c r T ' h ( E t  x  t ' )  t 7  s ' _  I  @ * a L )

Crarua nocrynuJla
75 onrn6pn 1984 e.

-+ Y'eY'a[ '  h (g.t  N t ' )  st ( f)  ]  st (s) *

:  -> Y '  rY 'o,E 'h t '  >st (s) -> Y 'a{d'q,g. 'h (Et x t ' )  t  2 s.

ilon Aor(aaareJrbcrBa uocue4ueft uMrrJrtrKaqutr BaMeruM, qro rrpn
st(s):-oo ona oqeBuAua. Ecnu fire s-Koue.rnoe qucJro, To troJrolnnM
t ; : t '  * l s t ( s ) - s l .  f l c n o ,  q r o  t ' x t n  f  - s > t ' - s t ( s ) * s - s ) 0 .  L h a n ,
c yuerou 5.4

f ( r * a h \ - f ( r \f I (r ') h' <t' *- Y' rY ' a.8.' h st ( )=r ' - *
f  ( r * a h ) - l ( r )  

_ _ , + ,
d .  \ '  t
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