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§1. BaeneHHe 

8KcnepRMeHTanbHO npo-aepsreMhie cneac"I:BHSI oo~Hx ananHTR'leCKHX 

.. /1-6/ 
CBOHCTB <jJopM!flaKTopa OhinH irsy'leHhi 5o MHOI'RX pa6oTax • Bhmo noKasa-

H01 'ITO I} CRny 8H8nRTR'IHOCTR- <jJopMcpaKTOpa B KOMnneKCHOll nnOCKOCTR. l C 

pa3pe30M ei'O llOBelleH He B <jJR3R'I.eCKOH o6naCTR 

CBSI3aHo c noB~IleHReM er-o Moaynsr Ha paspese 

KaHana paccesrHRSI ( t ::;. 0 ) 

~(. /2-6/) . 
. CM.. .: • B 'l8CTHOCTHI 

ecnR 3allaH ·MaKCRMY_M MOilynsr HeKoTopor-o !flopM!flaKTopa Ha paspese1 T:o MOlKHO 

· nony'IRTh · BepXHRii npelle~ "cooTBeTCTBYIOIUei'o pallRyca. PasnR'IHhie. npe!ienbi Ta- · 

. /2 56/ 
. ~or-o polla OhinR nony'leHbi B· pa6oTax 1 1 • EcnR npellnonolKRTb1 'ITO <jJopM-

!flaKTop 1T -Me30H8 llOCTRI'8eT M8KCRMYM8 B pe30H8HCHOH TO'IK9 1 COOTBeTCTBy-

IOIUeii p -·MesoHy1 To H3 aKcnepRMeHTanbHhiX aaHHhiX no ce'leHRIO rrpouecca 
. . ·. 17 8/ 

aHHHI'RnsrUHH 1 

MOJKHO noliy'IHTb ansr paaHyca rr -Mesona BepxnHe npeaenhi B HHTepBane 

211 - 218 <jJepMHo 

Ha OIIbiTe Mbl MOlKeM onpe:JleniiT~ 1 B IlpRHURIIe1' He TOnbKO M8KCRMYM MO

. aynsr !flopM!flaKTOpa 1T -Me30H8 B <jJHaR'leCKOH o6naCTR aHHHI'Hn.IIUI!OHHOI'O Kaa"a

na· (t > 4m; )•. 1 HO ~. 3Ha'leHRSI MOJlynsr ,BO BCeX TO'IKaX 9TOH o6naCTH. 

nonb3Y.IICb BC~ll STOll HH!flopMaUHeH1' Mbl MOlKeM nony'IHTb 'oonee TO'IHbiH pe-

/2 5 6/. 
_synbTaT. KpoMe Tor-o, BepXHRe npellenhi1 nony'leHHhie B pa6oTax ' 1 

1 MOI'YT 

. ohiTb · BeCbMa saBhiweHHhiMR. MolKeT cny'IH:rbcsr1 . 'ITo aTH BepxnRe npeaenhi 

· HaMHOI'O npeBbiiU8IOT BepXHIOIO I'p8HRUY B03MOlKHb!X 3H8'1.9HRH p81lRYC8 1 COOTBeT

CTBY!OillRX ll8HHOMY 3Ha'leHRIO MaKCRMyMa MOilY_JlSI <jJopM<jJaKTOpa Ha paspese, 

/2 56/ 
:.· B nacTosrwell: paooTe Mhi_ ynyqwaeM pesynhTaTbi paooT ",' 1

: • ·Mbi 

nony'la~M, · BbipaJKenRe ansr Bepxner-o. npeaena pallnyca1 coaepJKamee· 
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•SIBHO 3HaqeHHSI MO.OYJISI cpopMcpaKTOpa Ha BCeM paapeae BMeCTO. 

ero MaKCHMyMa. Ham peaynhTaT_ aenh3SI ycHJIHTb 1 / ixocKOnhKY cy-

ruecTByeT 9KCTpeManhHb!ll: cnyqaif, KOI'Jla pa.llHY'? JlOCTHI'aeT 9TOI'O BepXHe-. 

ro rrpe.llena. 

HHii rrpe.llen • 

HapHJlY c BepXHHM rrpe.lleno!'-1 Mhi rronyqaeM T8KlKe HlilK- · 

. EcnH MO.Ilynh cjJopMcjJaKTopa __ . 1T -Meaoaa• B o6nacTn t >_4m 77
2 BbipalKaeTCH 

peaoHaHCHOil: cjJopMynoll: BHJla. Bpell:Ta-BHI'Hepa, COOTBeTCTBYIOlliell: : p -Mea·o-
/7 8;-·· . '· . ;.·. ·:.: ·-'· 

Hy ' , To· B rrpe.llenax aKcrrepnMeHTanhHhiX oruH6oK BepxHHll: rrpe.llen· pa.llliyt:a 

"·. -Meaoaa co~~aa~e';··e: H~lKHHM. H Mhi 'npeacKa3biBaeM JlnH .a Tor~ ·.paany~~ 
·3Haq~HHe 

y<'r 2 >'.,.' o;62£0,l2¢ . 

. Cor.nacao JlBHHhiM orrhiTa no aneKTpopo>K.IleHHio' 
+ 

e.:+p->~ + n +" 
9T8 BenHqHHa OK83biB8eTCH _paBHOil: 0,8 '±. 0;1 cjJepMH, · 

'· 
'~· . 

/9/. 
" -:-M.eaoaa .-

, §2 :' ¢opMynHp~BKa. II pelll8HH8 8KCTpeManbHOH 3a):ta''IH 

HanoMHHM,, qTo. cpeJlHeKBaJlpa THqHb!ll: pa.llHYC CBSI3BH C llpOH3BOJlHhiM , 
cne.llyi<>lliHM o6paao!'1: < r. 2 >;, 6. F (0) cjJopMcjJaKTopa F ( 1) B TOqKe t = 0 

Mbi rrpe.llrrono)!(HM, ~To ¢yHKUHH F ( t) aaanHTHqHa 'no t B KOMrrneKcaoll: rrnoc

KOCTH c paapeaoM t > 4 m 2 • Oaa Y.llOBneTaopsreT ycnoaHIO BerueCTBeHHOCTH 
- 1T 

F(i*),;,;F(t)*. 
.- ( 1) 

Harua 3aaaqa 3aKnJOqaeTCSI B HaXO)!(JleHHH M8KCHM81IhHOI'O H MHHHM81IhHOI'O 

a'aaqea~sr F-'(0) cpei:m B03MO)!(HhiX ero aaaqeanll: 

aaaqeaHfi MO.Ilyng F(t) B o~nacTnt >4-m 2 
• 1T 

D OCpeJlCTBOM KOHcjJOpMHOI'O OT06pa)!(eHH SI 

z ~ 
l -. v' l --: t I 4 m ~ . 

1+ y l ::... t I 4 m ! 

; ,. 

llpH 38ll8HHOM pacrrpeae~eHHH 

- -(2) 

Mbl llp,eo6paayeM ·rrnOCKOCTh ''I c paape.:30M B eJl.HHiiqHb!ll: K'pyr, rrpuqeM TO'I

Ka t ·= 0 rre~exo.llnT B ueHTp, a paapea '-t > 4m
2

· rrpe~6paayeTCH a· eananqayiO 
- 1T • 

oKpy)KHOCTh, Dono)!(nM 'F( t) ='f (z ) • HoBaH cjJyHKuli:S! 'f(z) · · ~aannTH'IJ,Ia 

B e)lHHHqHOM Kpyre H B CHny ycnOBUSI (1) o6na)l8eT cne)lyiOlliHM CBOiJ:CTBOM: 

4 



· f(z*) = f(z) *. 

, ~anee Mbi itpe.nnono.)KHM, 'ITO liHTerp.an f17~.n If (re 1¢ ) I d¢ 
0 . 

'HQif 'cflyHKUiiOH OT. r ' BITnon;' .no:TO'IKH'r=l , T •. e. ,· 

TaK KaK 

;', 

eirn:/ en I·; ( re 
1
¢ )~d.¢ 277 

J e nl r < e 1¢ >I d ¢ ; , 
0 

. . ·. . ·I 
F '(0)" = -. -. -, '""; f;'(O), 

16 m
17 

(3) 

SIBnSieTCSI HenpepbiB-

(5) 

TO .nnsr Hallleil uenn .llOCT8TO'IHO pelllliTb cn~.llY!OlliY!O 3KCTpeManbHY!O. sa.naqy • 

PaccMoTp!iM ·Knacc E p aHanHTH'ieCKHX B e.nnHH'IHOM Kpyre ¢YHKU1iil: f( z) , 

o6na.naiOlllliX cneilyrolllll!\11! CBoil:cTBaMH: 

1 ) f (0) = 1 i 

2) f( z) ITpliHIIM~eT BOlliOCTBOHHbiO 3H8'IOHHSI ~a BOIUOCTBOHHOH OCR H, 

.cne.noBa TenbHO, f ( z *) = f( z) :" ; 

2 1T • - 1 cp 277 -1. 

3) eim J en I f ( r e. ' ) I d ¢ J en I f ( e I 'f' ) I d ¢ ; ' 
r ... I o o 

4) Ha O.lllillli'IIlOil: OKpyxuiocT'n ee Mo.nynb npi!HI!MaeT sa.naHHbie 3Ha'ieHI!SI 

I r (e 
1 1) I = P < ¢ > . 

. Tpe6y'eTCSI HaHTii BepXHIOIO ·a· HliX<H!O!O rpaHI!Ubl 

"· 

sup I f' (0) I 

f.{; E p 

inflf'(O)I 

f.r; Ep'. 

'o6osHEi~lllM ~epes 'a1 Hyim cfJYHKimir r < z > · ,· a' ·qepe~ <8 < z )'coo.:r~~;~T-
. . /10/ 

Byromee np01i3Be.neHHe EnSiwKe . 

. a* 
· .... B(z} = ll -=..L-. 

Ia I 
. , I 

' . 

a, -z. --'----, 

5 

1-a*z 
I 

(6) 

... 
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y 

,~ •/ 

H ·nono>KHM 

g ( i ) .= _f(i ) . 
(7). 

:. B( z) 

.lllYHKUHst g(z ) aHamrTH'l:Ha ,n eJ:tHHH'l:HOM Kpyre, H .. He HMeeT ayneli. Ho9TOMY . 

en l·g( z) I stBnsteTCSl rapMOHH'l:eCKOii, cpyHKUHeil H Mbi ,MO>KeM nonh30B8TbCSl. 

.$opMynoii:: Hyaccoaa. 

. 217 ~· 2 .:.r 2 . 

£n~lg(re 18 )1,;_LJ . fnlg(r'e 1 ¢)~d¢. 
217 0 ' 2 2 2 ' (.1.. ll) . ' ' . . .• r · + r .. - rr cos 'f'~v . 

TaK KaK · g( z) TaK>Ke rrpHHHMaeT nemecTneHHhre a!Iaqemm Ha nemecTBeHHOii 

ocR, I B(r e 1¢ ) I ~ 1 · rrpH r ... 1 ,· a HHTerpan oT fn I f(r~e1~1HerrpepbrneH 
no r' (ycnonHe (4) ),, TO OTCIOJ:ta cneJ:tyeT, 'ITO 

:{. 

im ¢ 
fn I g(O) I = - 1- f fn I f( e 1 

) I d ¢ , 
217 0 

(8) 

'(0) ... 1 ,217. . . 1¢, 
_g __ "" ·- f cos¢ fn I f( e ) I d ¢ · 
· g(O) TT o 

(9) 

Honh3YS1Cb Tenepb CBOiiCTB8MH 1) H 4) cpyHKUHH f ( Z) 1 Mbi nonyqae:M 

-fn - 1-
B(O) 

1 =--. 
2rr 

2TT 

f fnp(¢)d¢, 
0 ·. 

1 2TT 
r 'Co> =- I cos¢ en P < ¢ > d ¢ + ..ll.1Q) 

TT 0 B(O) 

( 10 ), 

(ll) 

H OClrellHHe COOTHOllleHHSl HOK83biB8IOT, 'ITO J:tnst orrpeJ:teileHHSl . sup f '(0) H in f f ~0) 

J:tOCTaTo'l:HO onpenenHTh nepXHI?IO H HH>KHIOIO rpaHHUhi B '(0) rrpH aallaHHOM 

B(O) • 

noirhaystCb Bblpa>KeHHeM (6) J:tnst npOH3BeJ:teHHSl Enst!liKe, HeTpyJ:tHO· rroKa- ' 

aaTh, 'ITO rrpH aaJ:taHHOM BlO) J11aKcHManhHoe • aaa'l:eHHe B'(O) pan_; 

ao 1-B 2 (O) , , a .ero MHHHManhHoe aHa'l:eHHe paBHo B 
2
(0). -l, .. 

. 6 

·' 



np~qeM cymecTBYIOT ¢y:HKU~II, anSI. KOTOpbtX B'(O) JlOCTIIraeT 9TIIX aK~Tpe

.. Manb!{biX a'aaqeaiiii, Mbi.H~eeM, :TaKIIM'. o6paaoM;· cneayiOmee pemeHIIe c¢opMy-
.. . . . '. 

217 .. 

. ·sup f ' (O) = .,L f cos ¢ 
. 17 0 ... 

· r(;; E 
(12) 

~- -

p .· 
. ~.' . 

l 
217 ·· ··. '·' ,. '·f·2·17 ... --· ,·. ·' · 

" .inL f '(0) = 

r~~p 
17 

f cos¢ 
0 . . 

Cnp(¢)d¢-: 2sh_(
217

· J'fnp(cp)d¢L.::~ 
' 0 (13) 

... 

,.§_3 •. Pa~::myc . rr :-Me3oHa 

. TI ony'leHHbl~. peaynbTBT MO)!{HO ITpiiMSHIITb ·AnSI H8XO)KJ:t8HIISI BepXHSI'O II, .. 

. HII.)!{HSI'O npeJienOB ·pBJ:tiiYCB.' · 17 :..M830Ha, .; T8K K8K B·. 9TOM cnyqae MOJ:tynb 

¢opM¢aKTOpa ~a paap·e;:;e· ; > 4 In 17
2 

• MO)KHO oripeaeniiTb II3 9KcnepiiM.eH'i'anbH'b~X 
•• ·, • , • • t , ·: ~ :. ·r, ·•. -.:., • 

J:taHHbiX 'no Ce'!SHIIIO. 11pOU8CCa aHHIII'IInSIUIIII ·'' 

.. . -. :··J ! ~ ' . ' 
17 .;.M830Ha MO)!{HO "onpeJ:teniiTb Hell0'?Py):(CTB81H-JO 

aa OnhtTe ·no· 17 e -pacceSIHIIIO, 

. ~3 C<?OTHOil;I81JIIfi . ( 12) II ( 13) Mbl nony'liiM . 

,. . \ . , . ~ 
1·· 

sup I: '(0) = (M 1+1\1 2 ) • 
. . ' ··16~ 2 . 

( 14) 
. . . ~ ~ : . 

•.. . 17 . 

. . • 
( 15) 

.. M = L· ;· 
00

'--
2---··_w_· ·_ en I F ( 4 m 2 c:,) I d (j) ' 

· l ' 17 17 . w2yw-l 

( 16) 

1 

: 



' . 
;,. 

: .·.:"-
-~ s. 

-~ .. "' . . . 

M -: = 2.sh I ~ r .'. I . : . en I F ( 4 m 2 w) I d w • 
• . 2 .• " I w ..; w- I .' " . ( 17). 

3Ha'ieH~e Monynsi cpopMcpaKTOpa 1T -M~30Ha BOJlH3.11 riHKa 1 COOTBeTCTByJO-
. . 6 ' . . . .: .. /7,8/,' 

. mero p -Meaoay; h!JlO H3MepeH<;> ~a onhiTax. c. BCTpe'iHhiMH ny'll{aMH.: . · .-· : .• 

Oao xopowo annpoKCHMnpyeTcR peaoaaacaon ¢opMynon suna Bpeft~a~Buraepa. 
• • • _> ' 

.. nonyCTHM, 'iTO .aTa. _ciJopMyna cnpaBellJlHB8 BO s'ceft' ot5naCTH t ~ 4 m1T~ •. Toraa . 

's _npenenax.'aKcriepnMeaTanblihx~_.oum5oK· M ~ paBHo .. aynro u · ¢opMy~hi (14r .n. 

(15) · onpenen9roT aenocpencTiieaao aila'leane pannyca rr -Meaoaa: 

v<r 2 > 0,62 -t.:O,l2 cpepMHo ' 
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