
c. 1-=t~ 
t -3/Glf 

OEbELH1HEHHbJ.i-1 
YIHCTYITYT 
.H.UEPHbiX 

YICCnEDOBAHYII1 

Dy6Ha 

.. .. • ; 
·&I 
:1 
i a 
a; • • 

' ) I Y6 1 7, ~ 
l'f- r21 8 

2549 

C.l1. CepaioKoaa 

PABHOMEPHAH YCTOM4l1BOCTb 
illECTl1T04E4HOM CXEMbl 

TIOBblillEHHOrO TIOPHllKA T04HOCTI1 
nnH YPABHEHI1H TETinOTIPOBOllHOCTl1 

• 

i tt66 



)6/1 np. 
1Ba, C. V1. 
~pnaa 
~CTkfT0-

1966. --------
l 

' 

, 
1 

2549 

C.l1. Cepa!OKOBa 

PABHOMEPHAH YCTOH411BOCTb 
WECTI1T04E4HOH CXEMbl 

nOBbiWEHHOfO nOPH.IlKA T04HOCTI1 
JlnH YPABHEHI1H TEnnonPOBO.IlHOCTI1 

HanpaBneHo B )!(BM H M4> 

• 

--·---, 
-' --.,, t 

' .. " 

~--~·*:~-~·:~ ·r.·- ~--\'~·--:_.~- .... .. : 



B npennaraeMoll pa150Te paccMaTpasaeTCsr pa3HOCTHbt li aHanor 3anaqa Kowa nnsr 

ypasaeaasr TennonpoBOilHOCTH 

U t U XX 

PaccMaTpasaeM wecTaToqeqHyJO cxeMy nosbrweaaoro nopSI/lKB TO..,HOCTH ( CM / I 1, 

CTp, 137-138) 
6{, -1 

12 

6--P-+ 1 • 
( Uj+l 

12 

n+l n+l 

(ul+l - 2 u 1 ) -

(I) 

B SToll paoOTe noKa3aHa ycTollqasocTb (I) B pasaoMepaoli Me TpHKe 6e3 KaKoro

naoo OrpaHH'qeHHSI HB COOTHOWeHKe Me>Kny WBrBMH CeTKK; npennonar·aeTCSI, 'qTO 

0 < r < 
'fiT 

Aaanoraqab!ll pe3yllbT8T Obtn nonyqeu MHOIO B pa6oTe12 1 
nnsr wecTHToqeqaoll cxeMbt 

f5onee HII3KOro nOpSI/lKB T0'qHOCTH, npennaraeMb!l! 3/leCb MeTO/l SIBilSieTCSI OOnee npoCTb!M 

no Cp8EIHeHBIO C 
121

, 3TOT MeTOll MO>KBO BCnOilb30BBTb llllSI KCCn enoABHHSI CXeMbi, pac

CMOTpeHHOII B 
121

, 

nna Toro 'qTOObl cxeMa (1) Oblna YCTOII'IBBB B PBBHOMepaoll MeTpHKe, HeOOXO/lHMO 

H llOCTB.TO'IHO, 'qTOf5bl paBHOMepHO no B MeTpHKe f 1 Obtna orpaRH'Ieaa pa3ROCTHasr 

~HKUHSI fpHR8 (1): 
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2 </> 
6 sin -z-

-sin 2 -¥-
6 sin"+ 

3 - sin 
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n 
) cos j </> d ·h • 

0CHOBHOII pe3ynbTBT CTBTbH COCTOHT B cnenyJOWeM, 

3 

(2) 



TeopeMa • .UnH mo6oro n a mo6oro ~ (0$_--p < ~ 

r. I r,"l $. 29. 
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.lloJta3aTenbC.T&O csonHTCSI 1t nonyqeaaro p.!llla oueaoJt 

cnpaaennasa oueHJta: 

lln!1 r
1
" H ROCnenyiOUleMy HX 

cyMMHposaauro. OcaosHblMH SIBnHIOTCSI OUEHKH 1-4. Oaa cocTasnSIJOT conepJKaaae &Topol! 

qaCTH pa6oTbl. B nepsoA qacTH nonyqeabl aeKOTOpble scnoMoraTeJlhHble oueHitH. 

DpelKne scero nposeneM ae6onhwoe accnenosauae xapaltTepaCTH'!BCKoll $yHKUHH {1): 

~ 

6 sin~ 
1 -""h2 

f(¢1 

r +!? 

3- sin~='?= 

6 sin~ 
. ~ '!> 3- SID T 

XapaKTBpHCTH'!ecltas $yHKUHSI f(¢) npa ~ >---} o6pamaeTCSI s HYnh aa oTpeaKe 

[ O,rr J B HeltOTopoll TO'IKB a • nycTb 

npH r > 1 a p- -.r' 
c = I 

TT npH r < 1 • 
~ 3 

Torna cnpasennaaa oueaxa: npo 0 5.¢ 5. c 

I f( ¢ ) < exp (- 2 7 ¢2 

--;;...- ) . 

Llanee H8M uOTpe6yJOTCSI H91tOTOpb19 OUBHKH nng ( {
0 

( ¢ )) ' 

18 sin¢ (fn (¢))"=-II...!..._ 
h2 (3- sio 2 _L)

2 
(1+ _r_ 

h2 

Ha ( 4) 11 ( 3) nonyqaeM oneuxy: npa 

I u· <4> > l' I~ n 
r 

b2 
_9_ ¢ 

2 

2 

0 ~¢ <:.. c 

I r•+l (¢)1<v'n r 
h2 

l 
6sio24-

3- sin 2 :f. 

9rr 

4 
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-~ 
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Linn Tore '!T06bl oneHHTb ( f 0 (¢))' ua [c, rr] s ( 3) nenaeM aaMeay: 

u = 1 + ....!. 
h2 

Torna (f0 (¢))'np11HIIMaeT sKn: 

~-
3-sill~ 

2 

(f" (¢))' =-n _r_ 18 j 12(u-1) -~<u-1) 2 

n•l 
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)2 

h 
2 

(3- sin 2 ..1!_ )2 
u 2 6_r_ + (u-1) 
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2 

(6 _r_ +(u-1)) 2 

h2 
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(¢) (4) 

(5) 

n-1 
(2--=..ll) . 
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' J 
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0Tcrona nonyqaeM oneaJty: n 

l(f" (¢))'1 < n £ 
- h2 

DepeXOilHM K OCHOBHbl> 

OUEHKA 1. Dpa o > 1 

1-lJ r "c, 
TT 

3T8 OUBHK8 BbiBOilHTC!l 

~toll aepaseacTs: 

I _L J r• 
TT 

< f ex> 

L1n11 Toro 'IT06bl nony

sane. HaTerpan s npasoll '~' 

qneHbl nponanaiOT nep&hlli P' 

nonyqaeM: 

OUEHKH 2-3 OTHOCSIT( 

lllE'li O'IBSIHIHOM neMMbl . 

JleMM8. nycTb f(¢) H 

S HYnh HB KOHU8X 9TOrO OTJ 

HB OTPB3KB (a, {3 ) , KOTC 

TO cnpaaennnsa oneHKa: 

np11 aToM, ecna f( ¢) 

poaaHHSI, TO N a npaaoH 1: 

OUEHKA 2. Opn n :::_ 

I-!_ 
1T j 2 



•aseamma onelllta: 

;" H nocneayJOmeMy HX 

HIJOT coaeplKBHHe BTOpOll 

Jl!>Hb1 9 OU9HKH. 

HCTH'l9CKOll ¢yHKUHH (1): 

'CH s HYJlb aa oTpe3Ke 

(3) 

n-1 
(¢) • 

~f 
f (4) 

• 2 "' ,Jn -
2 

-II (5) e 

ay: 

6 (u-1) 2 n- 1 

(~) . 

_r_ +(u-1))
2 u 

h2 

-, 

l: 

J 

0TcJOaa nonyqaeM oueaxy: npH c ~ ¢ :': rr , HnH npH 

max ( u·3 /\~2) n-1 

u > 2 u 

rlepeXOllHM K OCHOBHbiM OU9HKBM. 

OUEHKA 1. rlpH n > 1 cnpaseanasa oneaxa: 

1-1 f 
rr 

0 

-~ 
f n ( ¢) cos j ¢ d </> I < ~ y " ( n _r_ ) 

2 h2 

~. s..; 2 
(6) 

3TB OU9HKB BbiBOllHTCH C UOMOlllhJO BCUOMOrBT9JlbHOll 0U9HitH (3) CneayJOmell nenoq-

xoll HepaseHCTB: 

I...L J c "< <P l cos i ¢ d¢ 1 < _1_! &XI' '-2<.-'- !._
2

) d¢ < 
rr 

< J exp (-2n r </>
2 

)d¢ 
7 

rr h 2 rr2 

-~ ~~(n_'_) 
2 h~ 

llnH TOro 'lT06bi UOJly'lHT b ase cneayJOlliHe OU9HKH 1 npeaCT8BHM r: s npyroM 

sane. 11HTerpan s npasoll 'laCTH (2) nsa pa3a HRTerpapyeM no 'l8CTHM. B.HeHHTerpanbHbte 

'!JleHb1 nponaaaJOT nepsbtll pa3 38 C'leT sin j ¢ , BTopoll pa3 - 38 C'leT (f 0 (¢)) ' , TBK 'ITO 

nony'laeM: 

" r w f u"<<t>l>" cos i¢ d</> • 
J • 2 

rr J 
{7) 

OUEHKI1 2-3 OTHOCHTCH K 'IBCTHM HHTerpano (7) H nony'feHbl c noMOlllbJO cneay10-

IUE'll O'leBI!llHOii Jl9MMbl, 

neMM8, rlyCTb fl..¢) Henpepb!BHO QH<jl<jlepeHuHpyeMB HB 0Tp93K9 (a 
1 

f3 ) H o6pamaeTCH 

s HYJlb Ha xoHnax 3Toro oTpeaxa. 06o3HB'li!M qepe3 N y a s oeHnoe 'IHCno Hynell H¢) 

Ha OTpe3Ke [a, {3] , KOTOpbie onHospeMeHHO He HBnHJOTCH HynHMII f(¢,) • Toraa, e cnH 

TO cnpaseanHsa oneHKa: 
f3 

M = max I f(¢) I 
a <¢ <{3 

f lf'(¢) 1 d¢ < NM 
a 

(8) 

rlpH 3TOM 1 eCnH f(<f>) He 00p8lli89TCH B HYJlb HB Ol!HOM H3 KOHUOB 0Tp93K8 lfHTerpH-

pOBBHHH, TO N B UpBBOii 'lBCTII (8) ysenH'IHBBeTCH HB 9llHHHUy, 

OUEHKA 2. rlpu n ~ 1 cnpase)lJli!B8 oueHKa 

1-~ (9) 
1T j 2 

5 



~HTerpan a neaoA qacTH (9) nonycKaeT oqeaansyiD oneHKy: 

li_ f(f"( ch ))"cosjcf>d</>1 < -1_ fl(fn(</>ll"ld</>, 
1T j 2 0 1T j 2 0 

nocneuHH A I!HTerpan OU8HHB88M C UOMO!IlbiD neMMbl; l(f n(cf>))1 OU8HHB88M C nOMOillbiO (5). 

npa acex n > 1 N < 8. 

OUEHKA 3. npa n > 1 cnpaaennHaa oneaKa: 

" 1-1- f (fn(cf>))" cosj¢ d¢>1<~ _1_y'...L _!_ 

"i 2 c - "V2 j 2 n h2 

OnliTb npaMeHlleM neMMy. 1( £
0
(¢))1 oneaaaaeTCSI c noMOWhiD (5). np.u acex n > 1 

N < 8. 

OUEHKA 4. npa n ~1 cnpaaennJ<aa oneaKa: 

1T .. I ..1.. f en<<!> l cos i¢ d¢ I<__±_ v m ___!{__ 
1T 1T 

llOK838T8nbCTBO 3TOll OUSHKH COaepmeHHO 8H8nOrHqHo UOK838T8nbCTBy OU8HOK 6, 7 
n! 

B CT8Tb8 

38M8THM, qTO npH D ) 2 

f fn(¢) cos i</> d ¢ = f u" (¢ ))" cosj</> d</> • 
j 2 

noaTOMY OUEHKA 1 B paaHoll cTenealf OTHOCHTCSI K HHTerpany 

-L f ( f" ( ¢ )) " cos j </> d ¢ • 
1T j 2 0 

OcTaeTCSI npOC)[MMP.poaaTI nonyqeHHhle oneaKB:. TaK KBK f'" = f'" (eM. (2)), HMeeM 
J - J 

Ilf'"I <2 I 
J J 

llanee npoH3BOUHM pa36HeHae: 
J~O 

II 
j>O 

f'n 
J 
I=I l f'n t 

1 J 

O< j <y y.l... .L 
--1n h2 

I f' n I 
J 

+I lf'nl 
2 J 

j >y y.l... .L 
1 n h 2 

napaMeTp y 
1 

a npyrae napaMeTpbl 6ynyT Bbi6paabl no oKoaqaaaiO nponecca cyM-

MHpOB8HHSI T8KRM o6pa30M, qT06bi OKOHqaTenbH8SI Oll8HK8 6hlna K8K MO>KHO nyqme. 

OUEHKA 4 cpaay naeT: 

'-iTo6b1 oneHHTb 

I < y .....L y 2 npB n > 1 . 
1 1 " -

I , npoaonHM ewe onHo paa6aeaue: 
2 

6 

(10) 

~' 

n= 1 

I lf'"l < 
2 J 

J> rvL"L 
1 n h2 

OUEHKA 3 naeT 

I., < _L 
2 

y1 

OUEHKA 2 noaaonl!e· 

YqHTbiB8SI 3TY OUeHK) 

I < 2 ( I
1 

+ ~ 

Bbipa>KeHHe (y a +..1..1 
1 y 

1 

Bb16Hp8ll YK838HHbll\. 

BepHeMCSI K cnyqa iD 

I' = "i' 

nl'HM8HHll K 

2 2 

yy' _L_.! 
1 

~-- 2 H 

cy MMHpoaaHHSI no nol 

qTO COBM8CTHO C (10) H ( 

naeT oueHKy: 

I =I 

TeopeMa noKaaaHa. 



d ¢ ' 

1 OUeHHB8eM C UOMOIUblO (5), 

.Lv.l.. ' 
j 2 h 2 

O!Uhro ( 5). np.H acex n > 1 

OKa38T9nhCTBy OUeHOK 6, 7 

1 

!! drp 
2 

y 

= r:
1
" (eM. (2)), HMeeM 

oxoa'laHHIO npouecca cyM-

1 x:ax: MO>KBO ny'Ime. 

(10) 

n= 1 

OUEHKA 3 aaeT 

+I , 
2 

I I..L f 1 t"c¢ ))" ~d</> 1 + 
11 0 j 2 

J>y y-1_ T 
1 n h 2 

TT 

IL f U"<¢ ll" cos i ¢ d <P I • 
TT j 2 

npa n > 1 • (11) 

OUEHKA 2 no3BOJISieT nonHOCTblO oueHHTb I; nHlllb npa n = 1 , a HMeHHO, npH 

I' < _.L_ 18 e -!-1 
2 ~ yl 

Y'IHTb!BaSI sTy oueHKy, a TaKJKe oueHKH (10), (11), nonyqaeM: 

I < 2 (I + I ) < 2 (y ...Lv""2':. .1.. (.IbLJ..+ 18 e -!-~ )) • 
- I 2 - I 11 yl rry2 

(12) 

BbtpaJKeaae (y a +...l..b) npHHHMaeT MHHHManbHOe 3Ha'leHHe, paaaoe 
l yl 

yab npa 

y = v b 
1 a 

Bb16apaSI yKa3aHHhtM o6pa30M y 
1 

a ( 12), nonyqaeM OKOH'IaTenhayro oueaKy: 

I = I J r 1 I < 29 . 
j 

BepHeMCSI K cnyqaro n > 2 • 3aecb npaaeTCSI npoaeCTH eme oaao pa36aeaHe : 

I' = }; , 
2 2 

"" + :£, 
2 

j > )' y n T , 
2 h~ 

n~JH MeHSISI K H I'2 OUEHKH 1 a 2 cooTaeTCTBeHHO, nocne nocneayromero 

cyMMIIpoaaHHSI no nonyqaeM: npa n > 2 

}; ' < y 
2 2 

1 
T 

v ----.rL + _1_ 18 
2 y2 

-!-I 
e 

'ITO COBMeCTHO C ( 10) H ( 11) npH COOTB9TCTBYIOIU9M Bbt6ope 

aaeT oueHKy: 

npa n > 2. 

TeopeMa aoKa3aHa. 
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