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B pHue pa6oT
1 1

-4/ 6hinll paccMoTpeHbi cnyqan, Korua aMnniiTyua, cooTaeTcTBYJOUlaH 

HeKOTOpoA UllarpaMMe ¢>ei!HMaHa, M0)!{9T 6b!Tb Bb!pa)f{eHa qepe3 BMfiniiTYUbl H113Wero nopHU

Ka, Ebrno 6b! noneaHo aHaTh, cymecTayeT nil aHanorii'IHBH npoueuypa unH u11arpaMM o6mero 

a11ua. OuHaKo 3Ta IIHTepecHaH aaua«a He 6btna nonHOCThJO peweHa ua"'e unH UllarpaMM c ou-

HIIM 38MKHYTblJ"' KOHTypOM ( T,e, UnR n - yronhHbtX UllarpaMM np11 n106oM ), 8 HBCTO-

mueA pa6oTe nonyqeHbl <jlopMynhi, ll03BOnHJOU!He Bblp83HTh BMilnHTYUY -yronhHOil u11a -

rpaMMhi qepea aMnnHTYUbt (n - 1) -ro nopHUKa H onpeueneHHbte <jlyHKUHII OT nepeMeHHhtx, 

xapaKTep113YJOUliiX UllarpaMMy. nnH 3Toro 6btn IICIIOnh30BaH nouxou Knapc<jlenhua
141 

B CO'Ie

TBHHII CO CIIOC060M BBeUeHIIH UOIIOnHIITenbHOrO napaMeTpa, !IpHM9H9HHbiM B/
5 / 

1. EyueM IICXOUHTh Ha Bblpa)f{eHIIH unH aMnniiTYUhi 

BHUY ( HecyweCTBeHHbte llOCTOHHHbte MHO)f{IITenn onymeHbl) : 

n - yronhHHKa, rrpHae.o.eHHoro K 

A 
np 

rue 

D(a, ()=I a 1 al (
1
l 

l,j=l 

3uech 

JIHHHH llH8f'p8MMbi1 8 4-HMITynhCbi 

; ' d "a o(l - ~ a I 

o [ D(a ,0 I"· 

- M8CC8 lJ8CTHUbi , COOTBeTCTBYIOWeH 

( 1) 

Bblp8>K8JOTCR ttepe3 CyMMhl BHelliHHX HM!TYJibCOB, 

H81lpHMep, p
1 

= p
12 

+ p
23

+ · ..... + pi--tt , p t = 0, rne p
11 

+ t - BHelliHHA HMITYJihC , BXOllSI -

WHi! B aepWHHY n -yronhHHKa MelKUY CTOpOHBMH II i + ·1 npeunonaraeTCH, 'iTO 

ace BHeWHIIe IIMnynhCbt HanpaaneHbt BHyTpb unarpaMMbt: P
12 

+ p
23 

+ ••• + pn
1 

= 0. 

aaTenh p paaeu n- 2 , HO YU06HO paCCM8TpHBBTb BblpalKeHIIH BHUB ( 1) H UnH Upy-

f'HX uenbiX 3HatteHHH p • 

, TO IlpH a ~ 

l II 

rue M kl - anre6panqecKoe uononHeHHe (kl a onpeuennTene ~ nanee 

n ao·p+l 
~ r d a o( 1- ~a) -

aal 

o< 1 -l<I:J0'...a) = ___ 1 __ ~ 
2(p-l)L\, j o• 

VfHTerpnpyH no 'IBCTHM, HMeeM 
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2(p-1).!1.n 1 I rf•l aro " Dp•l · · 
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1 
= da 

1 
••.• da

1
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1
'da

1
+:l ••• da0 , An = :£ PI 
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lifCDOl!b3YSI Tenepb TOlKJl9CTBO (cM/
41 

H DpHl!OlK9HH8 A 

n , -,.p n . -P 

(,d aB'(l-Ia)D • (n-2p-l)fd a6(1-Ia)D 

nony'IHM 

(I) 

A,.. a 1 1! P A _ 2(p-1)&ft I I n.lp·l .\,.(n-2p+1)A.,p-ll' 

(2) 

(3) 

(I) 
3.Qec& ,An-•l•-·l -aMDJIHTyna (n-1) - yron&Holl ,nHar'paMMbi, xoTopa!! nony'taeTCll 

lf3 lfCXOllHOll
1 

ecnH J -YIO l!HHHIO CTSIHYTb B TO'IIty, no CHX nop Mbl CllellOBSliH Knapcojlenh• 

·/4/ .r:~y· · ·, KOTOP~>Jll paccMaTpHean cny'lall He'leTHbiX n , ynoMeTaopsrtowHx ycnoBHIO 

... n ':'·2p..; 1 , Toraa ylKe ljlopMyna (8), aaeT BbrpalKeHee aMnnHTYilbi' a -ro nop1111Ka 

'lepe3 St.(DJIHTYllbl DOpS!llK8 D -1. :·I 

2, t{To6N paCCMOTpeTb o6mHi! cnyqall, !IBeJleM <jlyHKIIHH, 38BHCS!IIlHe OT nepaMeTp8 t_,: 

A..<t> .. A. ~ .. r d"-.l.so-~> 
• -t"t+l (D+·t)" 

X. 

Y'IIIT~I88SI, "'TO A,._,(t)- (p-·1) r dt'-A •• (t'). paeeHeTBO (3) MOlKHO nepeoncaTb B ehne: . - ' 
I' 

1 · · <Jl (n-2~+1) 
.!1.., (t)A,.(t).. I PI (t)A I 'I (t)-·A (t) fA . (t')dt'·· . •. ··''· 
· · 2( P - 1 ) I . n• P• " ' 2 ' · np · •' ' ' , · • 

<ll ,. ·,., 
EcnH ~nee& ' A •• 

1 
•• 

1 
( t) C'IIITSTb HseecTHbtMH eenH'IHHSMH, TO MI>t nMeeM ypaBHeHHe O.T•' ,;' 

HOC.HTellb!IO . >\p(t) , KOTOpOe DOClla llH<!JijlepeHI!HpOBSHHSI DO t CBOIIHTCII. K DpOCTOMY •:<:··. 
llH<!J,4>epeHUH8llbHO~Y ypaBH8HHIO, 9CliH y'teCTI>, 'ITO llpH 3aMeHe BCeX a 1 H8 a1 + t 

t.~ .. •\ ( t) • A., +:Ant , ~ .. ~ , A
0 

.. A • ( CM. npHnolKeHtie E), Pemall nony'!atomeecll .ypas-

HSHHel HM98M (I) 

"' ~ p d~lpo!ol(t') 
I l -

(' dt'- dt' -------
(.', +·A.t')k 

., 

1\.p (t). (4) .2(p -1X~~ t)'·k 

4 

.1/li: 
.;-..· ........ 

•'· 

k •· 11•;?p+ 1 , >\p • A,.p ·( nlt•O npa I!II>IBOJ16 ( 4) npe.Qnonaral'!pCio, "'TO 

301!18ll011 TOT cjlaxT, liTO A..).;,.) • 0 npR P >:0. , 8 Clll'IY ycno 

na (4) HenpaMaHHMa Anll 

Ill) ( CMo . , Bbip8lK8HH8 JlliSI 

Au 

Au 

, 01l.H8KO HCDOllb3YSI, H3B8CTHblll pesyn~ 

HeTpyJlHO DOliY'IHTbo 0HO &MeeT BHJl/B/ 

3nec& .!1. 

Jl,8KCbl 

.. ' , 8 p ( +:t'+y.:..M ->. t' 
Aat (t) • ( ~ I 1 In ( J< •• II 11 ) 

t !'J. + At'·1 =\J-M .,). t' ( +:t'.:..,Y-M.-1\ t'· 

A 

II '11 lk II fl 

H 1·,Jl, - C00TB9TC.TBYIOIIlH9 B9l!H"'HHbl Jll!SI Tpeyron&Hoi 

k o6pa3yiOT ItiiKl!H'IeCKYIO nepeCTSHOBKY "'HC8ll 1',2,3 

8, BbiBOA ljlopMyllbl ( 4) OCHOBb!BaliCSI H8 npaJlDOl!OlKSHHH, "'TO onpen 

•_paBeH H)"l!IO TOlKJl8CTB8HHOo Torna MOlKHO Hal!TH T~KYIO otlnaCTb ~~~~,eHI 
~ . ~ 1.,- . . :· 

·(
11 

('II > 0) . , B KOTOpoll ,!1. 0 .f.· 0 H DOliY'IHTb ljlopMyll~ t~?~~j:1P 

. •' .. 'tt 8MDliHTY1l8 onpellSJISISTCSI KSK 8H8JIHTH'I8CK09 np01lOl'llK9HRe n~~! 
,; Oco5eHHOCTH npe aToM nonlKHbi o5xoneT&Cll c y"'eToM npaeana a1i .;. ~J 

' -~~ 

..:· 

.. 

'T8X "'TO C001'88TCTBYIOIIlHll HHTerpan, ottpenenSitolllRll A , HYlKHO) ~~HI 
.. -Jf np , \ ,;\l 

.: ( '.' dt ,, fiOOKOllbKY Jlnll II •·3, 4, 5 I 'IHCliO. Be-IIH'IHH ( 11 (i o/· j J ~ 
0-lf 
JIOM He38BHCHMbiX HHB8pH8HTHbiX nepeM9HHbiX, OT KOTOpblX 38BHCHT SMUll 

. cnyqae MOlKHO !lb15paT& nepeMeHHble Tax, 'ITO . l'l.,. 'I 0 • nerxo npo 

:ii •·6, XOrllS, itHCl!O BeJIH'tHH (II H8 9llHHHilY npeBbiW88T 'IHCl!O liS• 

.Hb!X nepe!14aHHbiX ( 4n .-•10 ) , . onpeaenHTen& eme He paeel! TOlKllSCTBeHHC 

'ITO DpH II >. 6 , !'J. 
11 

11 0 , nnll 9Tpro H3 KalKAOll nocnellYIOIIl8jl 

••. ,. lli>IllYIIlYIO H npoaenaeM aHanorH'IHYIO onepanHto co cTon51i.aMH.' Y'IHTbteat 

·" 

.'I.HH Zll 

. A,. •. · 

.. , 

, . 6yaeM HM8Tb 

• I 
"' •:a-e,·Ztt 8a-•a-,8":2'.tt 
• 2 .· 2 .... 

·a,-aczu 
2 

( r
1 

r 2 ) 

a 8 -a,--;a+.,a (r
8

ra) 
2 

e,.-•,..,-~,.+:l:tn-1 (r.r
1

) 
2 

(rara) 

(ra 'a) 

(r. r8 )' 

8 n -•n-l -z!t +:zln 
2 

( ra r,. ) 

( r 8 1 n ) .. 
( '• r., ) 

··,\. x/ Tax, ecnH nonolKHT& ace m
1

• 1 , a p12 --·li,O,O,O I P :aa • to 
.. ',. · ··.; .,Jl' I 0, 0,1,0 1·, pu• I 0,0,0,1 I , Pu"Pu·' TO ,!1. 8 .f,.o. 

·. 5 

, •. I.: 



{(/-~) [~I· -A { d"ac5'(1-~a) I 
l r:J'-1 ato n o•-• 

1 dal+·t''' da. "'· = s pj 
j 

/4/ 
M. H npHno*eHHe A 

n -P 
2p-1) {d a<'l(l-Sa) D 

(j) 

P
1 

A •• 1 •• 1 ->.._ (n-2p+1lA •• _ 11. 

' . . 

(2) 

(3) 

HTY!IS ( n -1) - yron&HOII !ll!arpaMMbl, KOTOpall rrony'I88TCII 

HHIO CTIIHYTb B TO'!Ky. no CHX nop Mbl cneaoeanl! Knapc,Penb':" 

ny'lali H9'19THblX n , y!IOBneTBOpii!OWHX yCnOBHIO 

,Pop Myna ( 3). naeT Bbtpa*eHHe aMnnHTYJlbt a -ro nopH.IlKa 

HI! cny'!al!, BB9Jl9M <jlyHKUHHo 38BHCIIWHe OT nap8M8Tp8 t .. : 

Q r d"-a<'l(l-Sa) 

( D+t)• 

{ dt' -Anp ( t') o p8B9HCTBO ( 3) MO*HO nepentiC8Tb B BU!18: 

(j) 

)An·l•·' (t)-·A (!) (n-2p + 1) 
n 

/ 

r A •• (t')dt'-. 

• 
8Tb H3BeCTHblMH B9nll'IHH8MH 1 TO Mlol llMeeM ypaBH9HH8 O.T-

e nocne !IH<jlcpepeHUI!pOBBHHSI !10 t CBO!IHTCII K npOCTOMY 

ecnH yqecT&, 'ITO npH 3aMene scex a
1 

HB a1· + t 

.. An (eM, npnnolf<enlfe B), Pemast nony'!aiOmeecst 

(j) 

,, p dAn-1.-1(t') - ~--
- {'dt'j dt' 
1-k --- -k , 

(.\ +·A. t') 
(4) 

4 

./1: 
. \" 

l~ . 
. .' ~. 

~~. 

.: 
,, 

. / ... ". 

k •. ll,.;]p'+ 1 _ , A.P • A,p Wl,.0 np11 B&!BO.Ile (4) rrpelliTOnaranOC&, 'ITO p>:l H IICliOnl\o-

30B8nCII TOT ojl&KT, 'ITO 

na (4) H8liPIIM8HBM8 llnll 
. Ill 

( CMo ) , BblpBlK9HB8 !lnll 

A...,(O.) • 0 npa p >:o _ , B cuny ycno!IRII p >:1 

A if 

A at 

• On.HaKo I!Cnon&ay!l, 1!3B&CT!Ibtll pe3yn&TaT nna A 82 
/5/ 

!leTpy!IHO liOIIY'IHTb, 0HO HMe&T BHJl 

<PoPMY-

..' , 8 P ' +:t'+v- -A 1' 
Aat (t) • { _d_t -·- ~ I In ( J< "'' II ) (5) 

t ~+At'- 1 = 1 v-M -·l. t' ( +:t':..y-M -t\ t'· 
II "11 jk II II 

3aec& ~ .\ H 'J·,Jl, - COOTB9TCTBY!Oll!H9 B911H'IB!Ibl Jlnst Tpeyron&HOII !IHBrpBidMb!, B H!{-
. I 

Jl&KCbl k o6pa3yiOT UHKIIH'I9CKYIO nepecTBHOBKY 'IHCen 1',2,3, 

3, B&tBOJl cpopMynbl ( 4) OCIIOBb!BBnCSI HB rrpennonOlKOHHil, 'ITO orrpeneni!Tenb ~n He 

·_paBeH H)'IIIO TOlKJleCTBeHHOo Toraa MOlKHO HBi!TH T~KYIO o5naCTb H3MeHeHI!SI nepeMe!fHbiX 

-(lj ((
11 

> 0) , B KOTOpoi! ~ .~- 0 B liOIIY'IHTb cpopMyny ( 4), nnSI npyr!IX 3HB'IeHBI! 

(IS aMnnHTy!la orrpeaensteTCH KBK aHanHTH'!ecxoe rrpoaonJKeaue· nony'leHHoro s~otpaJKeaua, 

0co6eHHOCTB npH STOM JlOlllKHbl Ot5XOJlHT&CSI C y'leTOM npaBBIIB a1 .. a1 - if (r • >. 0 ) 1 

'T8K 'ITO COO'I'BeTCTBYIOll!Hll HHTerpan, Otip9!19nHIOll!Hil Anp , HYJKHO noHHMaT& KaK 

oo-1( 
.. { '• dt ., nocKOnbKY IDISI n •·3, 4, 5 I 'IHCIIO_ Be'IIII'IHH (

11 
(i-./ j ) C~BliB!IB9T C ·que-

o-lf 
nOM R938BHCHMbiX IIRBBpli8!1THblX nepeMeHHblX, OT KOTOph!X 3BBHCHT BMlllll!Ty!IS, TO B aTOM. 

. cnyqae MOlKHO Bb16paT& nepeM9HHb18 TBK, 'ITO ~n-./ 0 , nerKO nposepHTb, 'ITO Jlllll 

:jj •·6, KOrlla. 'IHCIIO Benii'IHR• (If Ha 9!1HHHIIY npeBbiWaeT 'Ill CliO He3aBHCHMblX HHBBpHSHT-, 
x/ : ..• 

. llblx nepeMeHHI>IX ( 4n .-•10 ) , . onpeaenlP!'en& eme He paseH TOJKaecTseaHo HynJO • noKalKeM, . 

'ITO npH n>6, ~n a 0 nnSI 9Tpro H3 KBlK!IOi! liOCne!lyJOll!9i! CTpOKH Bbi'IT9M npe-:-'·:. 

!II>tJ1Yll!YJO u npoaenaeM aaanorB'IHYJO onepai!HIO co cTonoliaMH. Y'!HTbtBast onp~aeneHue senu• 

_'I_IIR z1l 

. A• •· I 

, .6Yil9M HMeT& 

•• •,-e,-zt2 aa-•a·'1~"2 
2 - 2· ... 

·a,-•1-zu 
2 

8 a -'I- Z:ta+"a 
2 

(r2r 2) 

(ra r2) . . 
• 

•.-a,..,-:rr.+:ztn·l(r r
2

) 
i n 

( r 2 r I ) 

( r 8 r a) . . . 
(r.r8)' 

8 n -an•l -zta. )Zln.-1 
2 

( r2 rn ) 

I ( 8) 

( r 8 '• ) 

I . . . 
(r. '• ) 

~,' .. 

.- x/ ,, 
TaK, ecnu non()lKliTb see m1 • 

.Pal' I o, o, t,o 1·, Pu.,l_o,o,o,! 1 
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P
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.. 
rne 'r.. ·p~~lk , 113 aTp11 ojlopMbt 34ntrCB "B~JlHO, 'ITO.<\, _Molf(Jto_l'lpe~cTaBIIIT~---a-:•B.Qe. 

., • I, .. 
l: b

1 
G!_

11 
, rile . b1 ~aai:oTopbte xo:a4Mjlaneei!Tbt, a G

0
._ 

3 
.. onpe.cteneTtJ.ri~o· l'pat.«a ·no~~ 

l I ' ' I . . ·.· 
pii!IX8 1":" 2 , COOT811J19HRblft H3 BeKTOpOB 'fk , Lln11 4-BEIXTOpoB 0

0 
_ S • . 0 ., Djllf_ ' . 

. n,- 2 > 4 , OTKyJla a cnenyeT oJlen&HHoe YTB&p?KilaHI!e, 0Tcrona liCe_ ee·nHo, 'ITO -'. • 0, , • · 
' npa n>S, 

t{To6bt nony'!HTb Bbtpall<eHHII Jl1YSI" 8MnnHTYJl npH 4 .> 6 38M9HHM B KB8Jlp8TH'IHOfl 

cjlopMe D B&1YH'IHHbl (
11 

' BB (;
11 

+_X ll
11 

, rile X - ~eKOTOpbtA nap&M&Tp, 
1 

Tor~~a <jlopM8 D CT8H8T H9BMp0lKJl9RHOil 1 H 6yJl8T HM8Tb
1 
~MbiC1Y cjlopMyna (4), 8 HyliCHOQ Bbl 

pa'JKeHHe nony'IHTCII xax 'npeJlen nplt x .. 0 , flcHo, 'ITO +axoA npeJlen cymecTeyeT H He / 

~8BHCHT· OT TOrO cnoco6a, KSKHM <jlo·pMa JlenaeTCII H8BbtpOlltQ9HHOll, ecJYH 8Mil1YHTYJl8 auaniiTtrq:,. , 

Hi! B _paccMa'l'pHBaeMoil o6naCTH. Bentr'IHHbt d
0 

(X) 11 P1 ( 11) MOlKHO npeJlCTBBRTb B BHJlQ 

, pai!lnOlKQHHif no· CTeneHRM X 

' ~ ., , (n-1) •-\; (8) a 
~.(xJ:•detll~1 _+xll11 11-• ~.+xi~. +· ••• +x -t1 0 +: ... .+:x • 

(It) 
3Jl9Cb 6 9 

-rnaB!Ibt1! MHIIOp k -ro nopi!JlKll, a CYMMb! pacnpOCTpBIIII!OTCII HB 'BCe rni!Jil-

Bble M&IIOPbl Jl8HHOI"'O nopSIJlKB, Tax KBK iiro15oA rnaB!Ibill MHHOp MOlKGT 6biTb npaJlCT8B1Y9H B 
I ' ft ""4J ' I' I 

ljl~p!"'e 1 ('6), TO p83nOJttEiHHe 6 0 (x) 15yJleT RB'II!HBTbCII C x· , Pa31YO>IOEIHB9 Bei!II'IHH 

P
1 

(x) TOlKe HS'IHHaeTcll c x"- 8 
, '-ITo6bi aTo YIIHJlGTh, yno6uo 3BnHC8Tb ,P . ,·· . , I 

a~ n-6 
,xax ~- , 'ITO nerxo npoeepseTc!l, Pa3nolKeHHe \(x) Ha'IH!IaeTc;l'!. c x · ' . ' a, a (8) (8) 
TIIX 'Kfilt :& -- (l: 6 ~) •-I.\ , H, KBK YlKe. OTM9'181YOCI>, JlJISI I"'1Y8BBblX MHHO• 

, • . (8) a a I ' 
'.po"B .\ B 0 , floaTOMy npH. II> 6 BMQCTO cjlopMy1Tbl (4) .HM98M 

A"P 
1 

2(p- 1) 

' (8) CJ) 

I ...L(II\ ) A' 
1 iJ a, . • u-•1 p - t 

:I.!\<:> 

_,:<llopMynbt (4) 11 (7) nonHOCThiO pewaroT 38.1UI'IY· 

(7) 

4,, CllenaeM HGCK01YbKO 38M9'18HHfl OTHOCHT91YbHO 'C1YQJlCTBIIA 113 nony'leHHbiX pe3yn~>Ta-· 
TO B. 

,a) AMnnHTYJlbt n -yronhHbtx JlHarpaMM A ••• a npH n ~- 3 MOlKHO _e~HHoo6pa3HO B 

CBMM8TpB'IHO 38nBC8Tb B !!Bile OllHOKpaTHoro HHTerpana no napaMeTpy, '.fins ll•· 3 .Bblpa-

lK~ •• e' Jl~QTCl'! <jlopMynofl ( 5), Llnl'l II •-~ 5, 6 Bblp8lK&HHl'! nony'ISIOTCl'! nocneJlOB8T9nlioHbiM 

npBMeJl911HGM <jlopMy1Ybf ( 4), 8CIIH yqec'l;b, 'ITO k • 0 Jl1Yl'! n • 5 , p • 3 R .\8 ··:0 , ijpB 

'11>:6 HYlKHO BCn01YI>30BaTb ij!opMyny (7), 0TM9TRM T8KlK9 0 'ITO npH P~,n-•1 BilnH .... IiJil
1 
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'I'SIMB HB3We;ro, nopl'!JlKS, BllJYOTb JlO 6-ro BK1YIO'IHTe1YbiiOo 
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'ITO Jlilll JlRBrpaMM C 60nbWIIM 'IBC1YOM BHQWHHX 1YIIHHII (n >6) ypaBHQIIBl 
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