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NPEAUCIIOBUE K TPETbElMV W3JAHUIO

Co BpememH BHIXOLA B CBET BTOPOTO Ma[{AHUH DTOH KHOFH
npoutno yme Goase 15 ger, 3a o9T0 BpeMA WOADHNOCHL HEMa-
o0 3HAUMTENLHEIX PaBorT Mo Teopud neawlx @yHRuui, o no-
Gy MoHOrpaduI0o mO TeopHH HelslX PYBKIHIE gpuimioch Onl
CYIeCTBEHRO OOLONHHTE HOBHIME  pesyasraTaMmu. (pdako
5Ta KEWra — Heé Momorpadua no Teopun menwix QynKNuiL
B neil ge Gnino HRAOKEAUA COBPEMEUHOro COCTOAHMA TeO-
pun 15 met Hazad, Her ero W cefivac. ey kHUTH — pac-
CKad O ¢TeXHHUECKOM BOUPYMKeHMM» MATEMATHKA, paGoTalo-
ulero B TeopHH deaptx GyHrHAE (Aa W Bo MHOTHX ApPYrax
pazmenax MaTeMATHKU}. JTa «TeXHNKa» MeINIeHHO YeTape-
BAET W €INe MejyeRHee oboramaerca. OCHOBHOH mporpecs
CBOJNHTCA 3JeCh, [IABHBM 00pagoM, K OTLICKAHME} JYTIEAX
cnocoGop mamoseHHA. B 910 Hapanpe KHUrH Aobasrena roa-
B O METOAaX OLEHOK FaPpMOHHYECKOH Mepnl H acHMATOTIIKE
koufiopMERX oToBparkenHft. Jra raapa N0o0ABNEHR HMEHHO
HeTeMYy, IT0 R HaLea Ay4Wui c00co6 HaIOMHTH Pe3yAbra-
o1, 3a cwer JoGapjenus HOBOH TIIIADLI YRATOCH YIYTINATL
g manosxenne I11-pit (pamee propodi) raassl. Matepian nep-
BOHl H WeTBEDTOH INabbl IOYTA He HaMeHeH *).

Kax # ppempge, KEWra paccyHTaAa Ha JOBOALHO KBAJIM-
JADUPOBARHOrO UHTATENA — CTYOEBTOER  CTAapmBX  RYpeos,
ACOApPANTOR, HAY4ESIX paforamoB (MaTeMaTHKOE H ppa-
riagaueon), Or uydTaTens npeanciaraercs anauue TOHTI
B ofpemMe yHmEepcuTerckora Kypea. CoennanpBmix smanmui
1% TEOPHE OeawX GyHRUuE me rpet’»ye'rcn

M. Eszpagos

*) Hpumenanue npu noppexrype. ITo rexmmaccraM coobpassenu-
AM UPRIOAQCH BEIOPOCHTE SAKNIOIHTEALHME npuyep § 4 r. 1V,
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METOABI NOJNYYEHHRA
ACHMITOTHYECKHUX OHEHOK

§ 1.1, AcamnroTnueckan gopmyna w pxa

B sroM daparpade MBi BorosopAMcH ¢ HEKOTORHX TOHA-
THAX, KOTOPHMH OyJeM TacT0 ONEPHPORATL B JaJbHOHMIEM.
Onnako mpemjle YeM DePeXOHHTh K (OPMY/NaM H K CTROTHM
OTIPeAEI@HEAM, CHAMEM HECHOJLKD (JOB 0 PONH ACHMITOTH-
YECKHX OIICHOK B MATEMAaTHKe,

Hooyerum, 910 Mul u3ydaem Beamumay f(x), KoTOpYW
MOKEM BHIMHCAHTE OpA T000M 3Ha9eAUH HepeMeHHOH I, Mo
qeM Gmixe ¥ K HEKOTOPOMY NpegedbHOMY 3HAYEHHIO, CRa-
¥eM K By, TeM CI0MKHee BeMHCHeHNe Hamed f(z), B asrom
CIYZae HaM 0YeEb BajKHO 3HATh ACKMOTOTHRECKYIO QopMyny
aaA f{x) mpr x—0, 1. e, Takyw BeIHYHEY f (1), ®oTOpas®
EPOCTO BHIYHCAAETCA NpH BceX T H OTiudaercs of f(x} Tem
MeHbile, 9eM GIImmKe ¥ K HYTIR.

Pacemorpww opocreiimuii npusep. IIpepcrapmm “cefs
POXM CTAPHHHOTO BRIMACAHTENA, He AMeWINero Tadmmm Jora-
puhMOB, KEAARINEFO COCTABMTL TaOMHUY 3HA9eHMHE HoRasa-
reapuoit pynwman 10%, Jag neavix sravenyd x ara dyuxnea
BBITHCIABTCA TPOCTO, a N EpoOHRIX T BRIIHCHeHne yHH-
OHH CTAHOBHTCA TeM CJOMHEe, wenM O(0ablle 3HAMEHATENE
npobu. IlosToMy acuMmoToTHYecKHe (OPMYyJH, OOIYTalomue-
ca u2 paga Tedmopa

(0% =1 - 1:1:1!1.0 " (xh;!m}s o

UMEOT A Ha¢ HeOMSHHMoe 3EadeHUO.

Wmenue aorpebumocth B Taxoroe poga opMymrax npnnena
K co3fanuio AnddepeHOMAALHOTO W HMHTEIPANBHOTO HCYHC-
neund, I[llrpoxoe NpHEMEeHEEH® ACHMUTOTHIECKEX (DopMYa
- mpupelo K GYpEOMY pASBHTHIO MATEMATHIOCKOTO AHAMH3A
nocxe Hswroma. HegapoMm MareMarmyecKmil amanmz gonroe
. BpeMA HOCAJ Ha3BauHe BCYHCHAEeHER OECKOHETHO MakmX,
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IMourn pce MeToib ACHMOTOTHUECKHX ONEHOK, KOTODHO
Mt GyRes HANATATE B 9Toil [daBe, DRMIH cojjanm DBojeg
100 mer wasapm, -

[lepefifeM K onpefeneEdy HORATHI, KOTOPHIME OyAeM
T4CTO NOALIOBATHCA Ha NPOTAMEHUN Beell KRHrm.

Myers Mbt WMeeM - MHGHKECTR0 S HAMEHeRHA iepeMen-
Bofi @ 0 Qyskumio f(z), woropag olpefieJena HA 3TOM MHO-
MecTBe, I NYCTh TOYKA & ABNAETEA NMPCACHEHOLD mqnou MILO-
weetsa S, Dopuyrn

7 {x) == n{p(x)), | xn, vES,
-f('*;) ~ P (»’r), X, NS,
f{x) = O(p(x)), res,
f{x) = Oy (z)), wrn, &8,
ODRAYAET COOTBETCTRENTIG!
i"(?] s o xE8,
fi;t(::; -1, S- A2, aES,
L0 | a1 2 oo vt
¢ U"} =4 . L] +
% M < e, fx=—ni<p, &8,
Hanpuuep:
1 .
8".1:_ = g (1) . x>0, =0,
sinz ~ x, . _—y
sinz =0 (f} . D<o,
cosz =0 (x), et
ﬂ%_" =0 (ellni 2[)1 . 00,
f—e?=0(z),  Rerso,

Innt ~nlon, B, =1, 20 3, e
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B cayvae, Korga 8To He MOKET BEI3BATh HeOpazyMemHil,
YHasaHWe Ha MHOMeCTBo S, & HHOTEA B HA TOURY @ M Oy-
JeM OFYCHATE. ’ '

Bee dopMysns  ykasaHHOTG BHINE BHAA HA3HIBAIOTCA
ACUMRTOTUNECRUMIE  (BOPMYLLML  HIM  QCUMRTOTUNECKIMU
cyexsaMu {Mocnennee BuIpLKeRWe OyAeT Waineg BCOLO OTHO-
cuTLeH K opMynas ¢ o Aan ( B upasoif gactm).

ACHMATOTEUECKHMM DAJOM "HA30BeM COBOKYIROCTh GeCHo-
BEYHOr0 9HCIHA ACMAMOTOTHIECKHX QODMYXN, H3 KOTODBIX KAMNE-
Lad CHEAYIONL3H YTOUHAeT Bece npeingymme. Bomdee TogHO!

[Iyers Mp1 myeem mocmegomaTeABHOCTE Pyunrummd g,(x),.

n=0,1, 2, ..., odnnuotgux caoiicreaMu

4y 1 [}
g, (&) =0 =8 lim 2 =
T, =8 qn (l}

Mu Gyvpen rosopuTh, 4TO (f)ylmulm J(x}, onpepeaearan aa S,

HMeeT aclMuTeTU eckill prd Z,a“;i (x}, E sandcmnars

-

210 tlmpm yawii

Wy Bana e, K1, xS,
H=i
ecHir
. Tm WO . s<o<om
Ky, XES ()
n1 .
2. f(n) = e ey =o(q, (1), g, X8,

B u

Hs oupege.uemm BUjIHO, 9TO AAA ACHMOTOTHYECKOTO PpAfa
BONPGC O €TG CXOAFMMOCTH 1@ HIPACT HEKAKOH DOAH, & CMBICH
MOHATHA ACHMITOTHEYECKOr0 PANa B TOM, YTO PAa3HOCTh MeM-
oy j{x} w 9acTHOH cyMMoE pAna Mala OO CpABHEHHID ¢ HAK-
MEHBUIHM 4YieHoM »10# vacTHOoB cymmsel. SlcHo TakKe, w10
pasnoyenne QYHKUNA B CXOAAMUICA pag He ofA3aH0 HABATH
HaM acHMOTOTHIeCKUH. paAl [nA 3Toll QYHKIHE.

Tem we Mmenee npocreiiinme upEMeps! acHMUTOTHYECHAX
pApCos ,II&IOT HaM CXOAALIMECH CTeHCHHBIe PHRIEL, Hanpﬂnep,

M3 tfropuyu
o0 n , a0 n
o = goj‘:—,, n(t +2) = ﬂgt (=1L, m
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caenyer

Cem T, Wi+ )ad (-, e

Boofme magn oTMeTHTH, 9T0 HAHBGNEe pACOPOCTPAREH-
HeIMY QCHMHTOTHYECKHMY pARaMH ABIAKNTCH PAZLI o0 CTe-
meEAM HexoTopoll dymkimu p(z), T e. p.(x) = [p(2)]"
(#e obxsarensHo cxonamueca).

ITpaBeneM HecKOABRO CBOHCTE ACHMITOTHAYCCHKHAX DAMOS,

Teopema 1.1.1, Jdwbar pyrnyun [(x} Hoxmer uners
ue Goaee oduozo acumnroruyeckozo pada (e ofnuMu u re-
M e S, a u pa(x)). '

HowkasarenscTpo. Ha cymectsoranusa asyx acuMi-
TOTHYBCKEL PASNOREHHE ATA onuoli A Toll e PyHRLUN cIe-
ToBano GH CYMECTROBaNLe Pa3l(HEHNIA

oo

0r X ap, (), x—0, ¥ES,

rae e Bee @, Hyan, Ilycrs a, — nepswii oTsmunell 01 HyaA
koodgunuent, 113 onpepcacBUS  acHMUTOTICCKOTD  PARA
HMeeM

0= @nptn (@) + 0 (g, (), Toed, ¥EF,

T, 8. ma{x)==0{g.{x}). Iro npermsopcunt csoitcrey 1 Gynx-
it ., (). [Hoxyyenuos mporAEBOpPEUNe [OKAIABALT TCOPEMY,

Haupotun, Ase paaanueble GYHKIRN BOGAHE MOTYT HMETH
ORNH M TOT K€ aCHMOTOTHUSCKHE pAX, HaOpHMe]:

a0 13 024-0 224, PR
b3} -1 .
“a014 0240224, 50, £,

i | y "
Tak Kak ,"x ppd x->0, >0, crpennrea x mymo GLicrpee

Jwhoid cTemery X, . ! :

Ilag acuMOTOTMYECKNMA DAAAMHE BOIMOMHBL Pa3THYHLIS
neitersus. {fpasua, B ofwem caydae MHINE CROMGHEE Be Me-
HAeT #X sHga. OnHARe [iId CTEHEHHOMY ACHMITOTHIECKHX
PANOE HMeoT MecTOo U fonee COLEPHHATEILHBIE TEOREMBL

Teopeua 1.1.2, Ecau

f@)~ Ea o, g(@)a X byt we w0
r=0
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O
o

f(:c)+g(x)wn§ucnx", J(2)g () ~ 2 dx?, wed, x>0,

n=0

T ede
n

en=a,+ b,  dy= 2 b,

{==]
Teopesa 1.1.3. Ecauwh{z) = 2 a,2" — anasuTINECKAR

gjyunuuﬂ pean. mp.im,a' e OLpec"ruoc’ru royku 3= 0, &

fla)y= > b, 8, ' 20, x>0,
=] .

TO

(i (x)) =~ 2 cpxt, w0, 20,

=1

ede woafbuyuentur ¢, nosguarorca gopmasonotl  nedera-
oc

noskoii proa X b,a® e pad dag h(z) w npueedeniten uae-
n=1

HO8 ¢ OOUHARKGEBIMIL CTERCHAMI T, :
Houwasarensctro., QrpannaaMei XOKASATENLETEOM
TOALKO TOCNCAHCTO YIBCPHUICHUH, KOK CaMOTO CHOMHOTO,
Boabmes kakroe-1u60 N =0 H manumem
N—1 N—i
f@= 2 b+ 0", k@)= 2% 2,2 + 0 (%),
=1
OuenufHo, HMesM
—1

N—1
h (f#) = Z a, [ glbkx*) +0(zh) \2 ena™ -+ O(2V).

AcHo, uTo €, We aanncaT or N © uTo oHH uonyqam'rca HMOH-
HO YKasaEHHM B Teopeme cnocoloM, Teopema moxasama.
CrouT cKasarb HECHONbKO CJIOB O TOM, Kalk MH Oymem
OTMEUATH PABHOMCPHOCYL OIEHOK [0 MAPAMETPaM, XOTH BO3~
MOKHOCTD 3TOTO HEABHO npe;(ycuo'rpeﬂa y:Keé B HAmHX On-
PemeneHuay,
Ecam dyaxmux f(z, y) onpene.nena mprzrzeS,y=S w

j(xl y) - 01 Ty, XEH,
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paBHOMEPHO L0 ¥, Y& S, TO MBI MOMEN HamidcarThb

flz,yy=0{), x—ity, XES,, YES,.

OzpHaro MBI MOMeM cUATaTL HepeMeHAoH mapy (%, ¥}, Muo-
#ecTroM S — npaMoe OpolI3BeleHHe  MHOMOeCTR S, 1 8e,
a TOMKOH @ — npoM3redende 4; Ha Sa. Torma To #e yTeepm-
I{t‘HI‘IB SAOBINETCA 8 BUHAE

flr, ) =0 (1), (x, ¥)-+a, (x, YIS,

UroGel mog4epRHYTH pABHOMEPROCTL SCHMITOTHIOCHON onen-

KM, MB daige OyAeM MOJB30BATBECH HEepPBeIM 0003RATEHHEAL
Ilpunenem teopemy oG unTeTpEpyeMocTE B mhdbepesn-

PYEMOCTH ACUMOTOTMYEGKUX DPRAOB, HCHOAb3YIOWYW MOHA-

- THE PAaBEOMEPHOCTH OXeHKH.

Teopema 1.1.4. Ecau

- oa

f(x' y) ~z Z y (y}_ P (.1‘,‘)‘ T+, xES,.c,gyg,‘

To
g‘f (x y % f dy- Ry (:C), x+, xE3.

ft

Eeau aee flx, y) Jugidepenyupyena w

3

f;l' {z, y) = ZD bn (y) 32 (.I}, x»a, x&8, &, 2y,
) —

mo b, (§) = au(y).
Jowazateaundtno. 3 parercrea : .
N

flz, o) = g_o ay (9} P () + 0 (gn (7)), 3. %8, aususes

OUeBHIHO, AMeell
e |
jf(x Day=2 | o () dy- o (5) + 0 g (), . xes

c

) " l:[epBOB YTEepHIeHUE TeopeMEl ,U;DKaBaHO.
’ ,[Ena',qokaaa'reubc'rna BTOPOTrO YTReDPAOCHNA RYKHO OpPH-
MEHHTE OePBOE yTBepH#ieRNe © Teopemy 1.1.1.
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3ANAYY N JONOCIHEHUA K §44

1% Nycre dyawnua f{z) Beupepuipna 0pn © 2 ¢ 0

f{?—“) A~ ® -+ - .
. H=0
_ Moiazats, 9To -
j.f[t)d: anlnx +c,,-“ __.L, x = .
U(n-{— 1™t

2°, Tlycre upn A0dos xES Bryuknun flz, 2) per_vunpua no 2
B obdmacty D. llokasare, uyro ecan

{2} = o1}, xeg, xEH, € E
nna motoro AaMEAYTOrG MHoKectra E o D 1o @

f;(x,}:}=0(‘l}, w-r, =S e E

ana ARSors 3ANUHYTOro MEERecTBA £ o 1.
3°, Ioxasate, wre ecou gyurnaa f(z) peryaapea v Jeciodendon
cextope jz| > R, largzl << 0 u

o0
| 7
J’(“')mz—'ﬁ-ﬁl—, t—cm, jargzlioa,
=0
TO
~ & .
)’()""’-—}lIII n:z.' Erro, (urRzi <@ —T
g

opnr modoM 1 > 0. ;
. n
4°. [Tycers dyaknaa F(z) perynapEa B ponoce|lm z{ <7 8 mnes

na Ay YROBIETBOPRNT YCAOBHAM O << Ay <<z <<..., Axn— + oo, llo-,
KasaTk, 4rv eciiy ’

- .
h P 7
Fiym X ce » Ber—tw, [Imzl< o
n={
TO
oo '—5\ .
F)= 2 "y Roz> oo, [Imri<e
n=0
: o
upy nGox e< 3

- 5% Ilyers dyExmua f(z) poryasapHa B Touxe r = o0, Honaaarb,-
%T0 CYmiecTBYeT, Ho (o/iee BYX pemeHUH ypapEeHad i, (=) + ¥H=) =
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= f(z), WA KOTOPbIX HEMEET MECTO ACUMIIUTHYCCHOE PaslOHeHus
BUIA .

8
yix) = Z an_n; x =+ 4 o,
n=9

6°, Nycte dymrnua piz) peryinapHa B qul{ompoﬁ'oﬁnacru D, a
fiyEEOBA ©0{z, A} YyEoBIeTBODAET ypapEcHnmw w, — A%p (3) w = 0. IIpea-

OWICHESB, 9T0 7R belﬂiu,ﬂ.ﬂ In w EMCET MECTO ACUMUTOTUHIECKOE paa-
MoKeHde BHIA

1o w{z, a);s Ee ) Ri—m, b oo,

n=:0

NOLKa3aTh, 4T0 l\UJ[I)l‘bHIJ.[H.HTbl cnf ) ATHID PASENCHER Y3081 TEO -
WOT COOTHMHeBHAM
It

el (&) = pl), cp_q(}+ Eﬂ e () gy (3) =0y a1,
To=n

§ 1.2, Meron Jdanaaca

- BecbMa BaiKHbIM OGHINM MeTOJOM UOMYIEHRA ACHMITOTI-
veckux Qopuyn asaserca merod Janaaca, 3ror meron Omn
vaiijlen JlamsiacoM B €r0 RAEICKARUAX 10 TEOPHH REPOATHO-
cTefl, CBABAHHKIX C 3AKOHOM GOIBOTHX 9HCE.

Mevon Jlanmaca opaMenAerca KA NOAYICHUA aCcHMIOTO-
TH9ecKUX GopMyn AnA GYHKIUE, DPeRCcTABASHAHIX HHTETPR-
TaMB BHAa

bi)
| Pz ae,
afi)

rae byuxuua F(z, t), rpySo roBopsa, coxpaHAeT aHak Ha OT-
pe3Ke HMHTErpHpOBAHHA M HMeeT Ha DJTOM OFPeIKe MaKcu-
MYM, BHIIGITIOTNUHACH TeM pe3de, YeM BoNbITe IHAGCHHE Ma-
paMerpa {. Cam Jlagna¢ OpAMEHAT 9TeT METOI B OCHOBHOM
K HHTErpajaM BHMIA

&
fo@Uf @rdz,

e f(x) >0, a n — Gonemoe Hejoe YHCIO.
Meron Jlanumacs vcofeHEO HHTEPeceH TeM, 310 OH BXOJHT
P HAUeCTRBe CYMECTBeHHOR COCTABHOM 4acTH B MeTol Lepe-
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pana, opejamxennsii Pumanom. [Ipumenenne wmeropa Jan-
Jaca ABJIAETCA B MeTOe Uepesaiia Kak Ge 3aBepialifdm
MOMEHTOM.

Cymmocts Metoia Jlapnsea cocTonT B TOM, WTO BECh UH-
TErpajy 3aMeHAETCA ACHMATOTHYECKH HeKOTopoll BSARTHNON,
saBMcALled JEIOL OT JIOKaABHOIO NOBEHCHUA HOAHETETPANS-
soit pymKnmH B TouKe Marxcumyma (T. e, BHpa)kapoUIelica
yepes 3HAYEHNHS OOAEHTErpaidbHoM QYHKUUHN H €8 OPOA3BOA-
HEIX B TOUKe MAKCHMyMa). JTY pelUYHAY Mu OYVAEM Hasbl-
BuTh 8KJAadoM Toukn MaxcuMyma B ugTerpan. (Toumoe om-
peleseANe 9TOTO NOHATIA AaJHM HeCKOABKO OO3Me,)

[Ipamenenie meroda Jlanmaca pacmamaercAa ofeITac RA
NBe 9acTH; O/{HA — HAWTH BEKIAR TOUKA MAKCEMYMa, JApy-
rad -- DOKa3aTe, YT0 BeCh HHTEIPA7d ACHMOTOTHIECKH DABel
BKJIAAY TOIKH MAKCAMYMA.

Boamomoct meropa oYeHb MHOro00Gpasup H HE MOTYT
GbITh HCUSPIAHHM HeGOTBIIHM HOJIHYECTBOM YETHAX Teopew,
Me moomTraeMca mars upegcTapleHHe o CCHOBHBIX HAeax
MeTofa H TOOYTHO AOK&GKEM HECKOABKO DPesylbTaToB Ais
panfolce ymorpeGATENLHBIY CAYTACEH.

Teopema 1.2.1, Hyers

F(t) = | @ (z) e, a0,

1]

ede ¢ (T) — anaturuneckan GYHKGUS, DeLYIRPHAI € TOUKAL
orpeska D<z < @, @ 6 oxpecTHocTu Towku & = 0 npedera-

gumar padom @(x) = 2*(ap Jax +...), a > —1. To2da

< i 4 n)

tu—{—c\c

F(t) =~ an—1, t -+ (1)

=] -

Jorasarensctro. IlloguATerpaasHans @yEEnua Ar-
Agetca OpomsBensnHeM PYHKOUE e, HMCWOMEH MaKCHMYM
npu x = (), BEleaANMUACA TeM pesde, 9em onbme I, Ha
Mano Meusomywea gyaknun @(z). Eean Mp xoruM mafdita
BKJIAA B HHETEerpanq touky =0, To MB JONKEH HCCIAEAOBATH
pTOT HHTErpast mo orpesky (0, ), rne £>0 croar yrommo
Malo, TaK KAy BKIAaf 34BHCHUT JMMb OT JOKAJALHHIX CBOHCTE
@(z) npr 2 = 0, Mu momeM B3ATL & => 0 macToreKo Ma-

nuiM, 9T00BI AR '
' ¢(2) =a*(aotarz+...)

-
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cxoanica apn |x| < 23. Torna, ovesuguo, )
@z} —a% {2y + @+ ee A ape?) '_0(3:"“""1}1 It <,
“ . ) .
E ' 13 E Bl
! ) e~~dy — E ak53“+ﬁe—rfdx =0 ) et Hle—aidy ),
H k—4 0 . ht
Ho
€ €
J H hg— i == (— (R “j wTthe— vy -
i b : ‘L
N {re WL 4- 1 o
N = tr,f__i_.,_|_| "!‘ 0 (e—lf)\‘

n mockonbry O (e~} =o (™) upu mwbux Purcaposanusx
g0 u n, To MBI MOIKEM HanHCATL

k—U

jtp{x)e"”d.c~"’[‘(a+ﬁ.+i) ka+,, t—+ o,
0 :

Ecnn cautats sraagoM Touka & = 0 B mepBosavanbuuii mu-
Terpal HHTErpaj IIo CKOJNE YTORe Manomy ueTepsaxy (0,),
TO MBl NOAYUEAM ANA BREAAEA TOMKRE & == () acHMOTOTUYCCKHH
par, -
Ho
3
Jo@e=di=0 *, = iatw
£
Taxum ofpases, UHTErpasg no scemy orpesky {0, a) OTAHYA-
orcA or BKAaAa Toukn = 0 Ba Beamunny O(e*'), wovopas
apH ¢ <= oo MeHblue, 4eM NGO WleH ACHMIOTOTHYECKOrO
pAOa A BHRIafa. ‘ToM caMbIM TeopeMa ACKa3aHa.
Yacto ypoGHee mMC&TH AIA BKIama ToukM T=( B @H-
Terpaa He pech acEMmTOTHuecHHil pan (1), a Gomee mpoctyio
aCHMOTOTEUECKYI0 PODPMYTY, JABAEMYI0 €rd NEPBHIM 9INEHOM:

F(t)~aJ (@4 1)t—2—1, i+ (2)

Cronn me UpoCTo AOKAZLIBAGTCA H CJICHYIOUIUE peaydb-’
TAT.
Teopena 1.2.2. Hycry
1

. ' F(t)= I P (z) e~ ¥dz,
— :
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_efe 9(z) — anaauruseckas PyHRYUR, peay.mpuas 8 TOYKAT
orpeaxe (—a, a), Tozda :

|
2i) --nu*-
F(z)~]/u2q'(!22f1°? . et (3)

Horaszareascreo. IlpoBopa Te me pacoymaemus,
YTo W HPH [OKA3ATeNLCTRe HpefkAymieil Teopeskei, 3aMeda-
eM, 9TO .

[}
5 =gy = ()
—§g

n
€ 1

—_h

E-xz“?e'!x‘ dxr =t 2I‘(k + 32—) + O~ =
9
—h .
—o-»Ehl, ( ) 1 O (e,

IJr0 opuBoauT Rac K QopMyie

g . 1
‘Y ¢ (x) e~ dr r= ]/'EE g2 (0) (2)! t"" 7
—® =0 .

()l ploZh ™

-

RJIA BKIAJS TOUKR r==I{). TO, 9T0 BeCh HHTETPaN pABeH BHAA-
IV TOYKN T = 0, HOKA3BIRAETCA COBEPHICHAD TAK e,

. Ecnan samenurs acaMmprormueckuil pap AnA BEAana ero
OEPBHIM WIeHOM, 70 Mbl HOIY4HM acHMOTOTHSEcKYIo PopMyay

Foy~e@ VE, =t @

Bamewanne Herpynmo samermrs, ato gopmyam (1) —
(4) ocrarorea B cwie ¥ Opd {— o0 B KOMONEKCHOH OAOCKO-

. n -
ory, ecan |argi[<I5 —, 1> 0. eficrsnreabto, ouensn

j‘_ ghe—*idz = O (the—%) = o (t—7)
4

. . . - ”
. OCTAlTCH COPABEAJHBbLIMH H OpPR t&oo,]argﬂ(-f—n,
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¢ samenoii ! Ba Ref = [t]sinn, a aroro mocrarowso Aan
AOKa3aTeNbCTE,

[lepesimem remeph % HeckoXLko Goyee obmeMmy caydamw.
PaceMoTpHM HHTErpal BHAa
b
{ o @) emadr, {5)

a

rae a, b, plz} u k{z} ne sappear ot {. B pTom cuyuae, Kak
B B CNyuadX, PACCMOTPEHHBIX BEIING, BKIAJOM TOYRU MAKCH-
MYMa eCTECTREHHO HABKBATH HHTErpad OO CHONEL ¥TORHO Ma-
RGH OKPeCTHOCTH TOYKH MAKCUMYMa.

Hna marerpamos Buma (5) oferiHO oUeHb JeTKo gOKazbI-
PAETCH, ITO ACHMATOTHMECKOE RNOBefRHME BCer0 HHTETPANR’
onpefedseTca cyMMof BEIAAOE TOUEK MAKCHMYMAa ¢ HAUDOXR-
uiMMn gHavedaaMr Qyaxuns A{x). Jro odesugHo, BATpU-
Mep, ecan mutepeal (@, b) romegen, a ¢(&) w h{x) — aua-
nuTugeckue QyHKUE, peryiapHble HpU ¢ < x <5 b, :

Teopema 123 Hyerv ¢{x) u h(r) — anaziruue-
ckue Bynryun na orpeske {a, b), r=c — rouka xakecumy-
Ma h(x). Ecau ¢ cosnadaer ¢ o8num uz rornyog u h’(c)==0,
70 Gaa exndada V.(i) rouxu z=1c¢ ¢ unrezpas (b) umeer
MECTO acumnToTURCCRIE pad '

Ve(t) 3”"“2 i_,_,' f-oo, farg i s7—n  (6)

[EE

2fe rosgpuyuenre a, 0!?‘08{380“1’3}0?‘03 U3 PAIACHEHUR

Qe+ pE) P (u Zau“

a gﬁynnqus Plu) onpef}enena ypasneruexm h{ctH¢p(a) )
—h(c)—u, H(0)=

Norasaren BCT so. [lockonery R(x) — amasarmge-
cxkaA QyRKIIA, perynapnaa B Touke ¥ = ¢, A B'(¢) 5= 0, 1o
UG TeopeMe o HeABHOH (YHHRIHE CYINECTBYET eXHHCTECHHPR
- peilteHHe ypapHeHHA h(e--p(u))=h{c}—u, ynoemersopsa-
pmee yeaoputo P{0) =0, u ate pewreHue — aHALATHIECKAA
hyHENHA, peryIApnan B BOKOTOPOLt GRPOCTHOCTH TOWRYM =
—(. B3as -e>>( BacTOABKO MaibIM, %rofsl spadenns
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k{z) — h(c) npn |z—c¢| < & maxoanauch B 3T0# OKpECTHO-
" eTH perynapHoeTd P(Z), Mbl paccMOTpEM HHTErpaJ IO TOH
'4acTH HALETd OTPe3lia HHTeTPHPOBAHHA, KOTGpas JeKHUT Ha
uurepeane (a, b). Jdas oopejeneHHOCTH OOJXOKHM c=4a,
R {(¢) <<0. Torpa, caenap szamery k{x)=rh(¢)—u, ooayimm
r=c+y(n), dr=14"(z)du, .

£

I P (x) ez = eth(®) jfp (¢ + W () ¥ () e~edu

n, opumenus teopemy 1.2.1, npaaes i pasemersy (6).

Fean Mbl orpaniunMcs JHIIS OEPBBIM WIGHOM ACHMIITO-
. TUHeCKOTO pHAA, To, upesusioias, 110 @lc) 0, noxyaum
Ang BRIaRa TOURH T == ¢ Oodee WPOCTYIO acHMITOTHIECKYID
PupMy.Ty:
§ (e) efitey ﬂ
r
I’e(f) N"W, t—+ 0, Iﬂl'EH%E—""I— (7)

Teopema 1.2.4. fTyery ¢(x) u h(x)— anaruruveckue
diynkyuu na.orpezre {a, by, a T = ¢— Touke MAKCUMYME
dynrigren h(z), Ecau a<de<<b u b {c) %= 0, 10 diz draa-
da V(1) rouru x = ¢ ¢ unrezpas (5} umeer mecro acumn-
roTuneckull pad

V(1) & ethics V 2 (2:};“—&—:?,11, t o, lorg <3 ~n  (8)

2de woaPurientvr a, onpedesAIOTCA U3 PAIAOHENUR
Ple+ pV () = ﬂZﬂ anu™,

¢ fynryusn () onpedesena ypasuentem
h(etp(uy)=h(c)—u?, $(0)=0, '{0)>>0

Jorasarenscrro. Tak xak dyaraua

hy (@) = V) — k(@) =

+%w~o7~q

2m A Earpadaon'
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peryaspHA B TouKe X = ¢ b Ay (¢} 550, To mo Teopeme o me-
ABHEX (OYEKOAAX yPpaBHEHHe s ${u). uMeeT eIEACTREH-
Hoe pemrerye (Tak Kak ¢ (0) >0, To 3nak KopHEA oupene-
neH) ® {{u) peryaApEa B OkpectHocTH Toukm u==0. Bsss
ROCTATOUHO MALYI0 OKDECTHOCTD TOTKH T==C M CHEIAB 3aMO-
By h{x) == h{c) — uf, nonyunm 2 = (i), dr = ¢ (u)du,

e|-8 £y
j‘ e @ (2)dx = eth(® S e {o - (u}) ¥ (1) du.

o4-—8a —g,

IIpAMeHHB K noc.r:euneny caTerpany teopeMmy 1.2.2, mpuagem
v dopmyne {8},

OrpaHAYABIONCE NMEPEEIM WICHOM ACHMITOTHYOCKOTO pS-
Za (B) m mpegmoxomus, are §(c) =0, Mu1 noayunAMm Gomee
OpOCTYI0 ACHMOTOTHHecHYW opMyny Alid  BRAAja TOU-
KE & == ¢

(0~ ) ek, O

i)
1 -

t—o0, largt]< T —

Venosne amanutuanocrn gynunpii ¢(x) a h{x) narewo
He o0s3aTeabHO Aae [NA copagearasoctd Popmyn (6) o
{8). Buomme goctaTodno, ecAH jAs 9THX (YHKOHN HMEOT
MecTo acHMUTOTHIeCKHe CTeDCHRLIe PasJOMKeHAdA, AHAJOrnd-
HE@ CXOLANIUMCA CTONONALIM DAJAM, CYMECTBOBAHRE KOTO-
pHIX mpejnoiiarajiock B teopeMe 1.2.4,

IIpavenenme Merona Jlammaca 3aMeTHO YCAOMEAETCA,
KOTAA NOARHTErpatbHafd HyHKNEA BaBHCHT OT OApaMeTpa £
HEEM ofpasoM. O6muEC pexoMemmyeTcs CHCNATL TOAXONA-
1¥10 3aMeéRy OepeMeEH0H HHTerpHPOBAHNA H, eCIHM HYIKHO,
BBeCTR HOBHIl mapaMeTp. OmBaKo MOMHO ROKAIATH HEROTO-
pEle pesYIRTATH H AAA METerpamos Honee mik Memee obuje-
ro seja. Iipeskne wem QopMyiHpoBaThH PesyALTAT, ME NOMK-
HHl OTNDEIeTHTh HORATRe BRIAKA TOUKA x-.-c(t) B HETErpan

. BN
. { @z, 1) en=dz. (10)
: ©ah

OrpannduMcs cayuvaes, Kkorfa & == ¢(i) — ppocras TouIKa
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warcanMyMa Gynxuun h{z, 1), aewaman puyTPH OTpesKa
(aft), b(£)). B atom csyuae meanunna fiy{c(t), f) 0TROYRA
or gynd. Benwunny
. 1
pelth=lhs(ct), 0] *
. .

MEl OyaeM HadulBath pPAdUpcoM oAUSHUA TOUKH MAKCHMYMA
z = ¢{t). Mo ¢ax nop ME ONpeAeXadl BEAAJ TOMKE MaKCI-
MYM@ KuK UHTErpasl, UpPe/lelibl ROTOPOro 3uBHCLIM OT Heko-
TOPOrs “IMPOMIBOJLLHOT0 NOJOAIITeIbHOro napametpa &, Te-
mepbh M Gygem CUUTATh BKIAA UHTErPAJIOM, UPONENkl KOTo-
POro assHeAT 0T HeRoTopol oponskodiuoit dyokuma t{l),
YACBAETBODAWNILE YCA0BLAM

() +oo, T{t)==te(E) frfcs.

QopMyda A BESAKY UMOUT BILE

el epl )
I () == j o (&, £} MOy,

CLE= Pt

B onpepesenuu BHiafi:f MMCOTCH OQHO HOBOE 00CTOATOEHCT-
By, cBaladABoe ¢ PYEKUued To(!) (Bxosmmel B yciomrus Ha
$dyurmo 1{f}). dero B TOM, UTO OpHBEISHECE BHIIE OHpe-
nefaeiie BRIAKA KOPPeKTHO JHUIb TOrAa, KOrja ACHMITOTH-
gecxan dopMyas AiA PEAaNa He 3aBacET oT Brifopa yEn-
unm 1(1). Bubpare takyo ¢yaxumio vo(2), arobm onpejene-
HAe BKIafa ObJIO KOPPEKTHO, He BCeTAa BO3MOREO. Ecau
aT0 HEBO3MOMHO, To Meroi Jlamnaca menpumenum. B pac-
€MOTPEBHOM BEINE CIYYae MOIKHO B3ATh To(i) == eVi, a pa-
NByC BNEAHAA TAM PRBeR alyi.

M upmBepem cefivac ycsosmsa, mpa BEINOJEEHAR KOTO-
pux <dopMyZa IAA BRIZIA TOYKA MAKCHMYMA KOPPEKTHO
onmpefeNieAa, d NOXYIHM B HTHX YCIOBHAX aCUMITOTHIECKYIO

Gopmyay pi4 BKIATA.
Teopewma 1.2.5. Hycro evinosnens ycaosus:
1) lipu moﬁr.m A >0 u npu t > t(A) orpesox

L(t) = {aic(t) — Ap(f) <= < c(t) + Ap, @)

- sewur GHYTPU OTPE3Ra (a(!) b(1)).
2 ) .
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2} Hpyu wiobon A>>0 umeior MecTo COOTHOULEHUR

K, (x, 0)
_tp_(a:t._t)_)_ y, —— e b oo, 2@ Ly (0.
@ lel )1 t) h (¢ (.;), 1)
Toeda xaad rouru mavcumyma r=-c(f) & unrezpas (10)
roppertHo onpedesen u npu f— oo das HGR0 enpagedan-
60 QCUMATOTURECKAR ghopmyau

; — fil (143, 8) _—
V() ~ ¢ (e{t), 1) el l/ ;3; (€t i an

JokasatenascTro. Jlan  cokpaillcHHA  3anucs obn-
IHAMHM

Lty=ls  @le(t), H=9*({), h(c(t), )=hr*(1).

Hz yeaoemit 1) o 2) supno, 9ro cyuceTsyer (GymEmuAa
Tp(1} = -}oo, pan woropoi npn f—oo a ze=l;, uselor
MECTO COOTHOTERHA

e @ b ), L 1 T ke, o L,

q_:*.::}

losrowy mpu t-+o0 u z={,4, rOe O T} 0L},
HMeeM '

iy (x, t) ehlx, 1} =
= 1% () + o (D oxp{n* 1) 4 (= — e ) O 3 + 0 ()}

Orciofia HOTPYAUO BbIBECTH, 1TO
(1Pt -
, TR ——%ufp,, 2w
{ e@nemgz~grern [ e du.
Tty ’ —t(tipeld}

Eenu peimonnero ycnosme t(£) — ¢o, To COpPABEINBA acuMu-
ToTHieckan dopMynsa
' ©HoLD)
1 —3 2n -
e}(p (— E uzpc (t)) du o VW
—1{ e} €

M ME ODAXORUM K y’mepmnemim TeopeMel, ubo ps 2 {f) =
= — Ry (e (1), 1),
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Heckonbko ciossHee QOKasbiBaTh, 9T0 BECh - HHTETpaJ pa-
BeH BLEEAAY TOTKH MaKcHMYysa. Teoperudeckd pmofHe MoOHi-
HO OpegcTaBuaTh cebe cnydgail, KOrma ¢ yBenuaeHEHeM f g9Hc-
70 AOK&NBHEIX MAKCHMYMOE PacTeT, a 3HadeNHA GYRKUYH f
B HHY pasARYaiOTCA BCe MEHLINe H MeHbmre (MAM erme Ka-
Kylo-nrfo TPymmosts Tamore poaa). B atom ormomennm
‘p4eHb 9acTo OBIBACT MONE3HA CASKYIOHIAA TEOpeMa.

Teopema 1.2.6. Jyere h{x)— nodowureavnan Jeamx-
dut menpepwigho Judepenyupyeman gynryua, yfosterso-
PUOWAR YOAOGHU AN

1) xh” (‘I’)_"-T—' 00, X+t }l” (J,)—*'+OO, L M
2) npu woton 40

-1,
A" {u) ~ B" (1), ® oo, Ju -] < ARG

Toeda gynryua h{r,ty = xt — h(x) uMmeer npu focra-
rouno Goavwur ¢ clergenneli marcusys £ = c(l) u un-
rezpaa

o

j‘ exi— gy = F (1)
J

GCUMRTOTUNECRL paeen GRAA(Y 2TOl TOURU MaBcUMYHA.

Mokxaszarenbcrpo. Cornmacuo ycaosuio 1) dymrnua
h'(x) sospacraer mpm focraroqno Gomsmmx z. Ilostomy upw
mocTaTouEo Godbmux ¢ ypaBreame ! = A’ (%), momygauce-
CA TPH OTHICKAHWHN MaKcuMyMma yHEIEE 2{x, ?), umeer
c/{HRCTBeHEOR pelleHue, KoTopoe Mm Gynem ofozEazarh ¢(f).
Hnees p.{t)=[h"(c(?))]~" u wus yenosuit 1) u 2) creny-
eT BhiODOAHeHHe yeroEmil 1Y m 2) reopemm 1.2.5, tax wro
nAA BENafa umeer mMecto @opdyna {11), : '

OuernM HHETErpasbl

et~ APp(t) =

I, {4) = ( eM—Mx)lr @ Iz (A) = 5. ett—hx)dy.
a (AL B

Jaa ompefeneHAOCTH OrPAHMEHMCA HAKMM-ALGO OXHMEM, CKa-
meM Jz(d4). Cpenaen samemy zt—4h(2) =—u. Dro facT uam
S : _
e *du
Iy () = j B iew)—1’
u(l, A)
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e u(t, A)=R{c(t)+Ap.(1))— (c(t)+dp.())t. B ocuny
MOHOTOGHHOIO Boapac'raﬂuﬂ k'(x) m cormacHo ycaosumw Z)

HMOeM
g WAl

L) <oy Ap N —~¢ : .
exp {= k(e {t)-|- Ap (O} + (o (8 4 Ap_ (1) by
ho{e (&) = Ap )y — & {e (4]
exp {4 (e (1) — k(e (1) + Ap ) = B e () Ap, (D)
B (e (1) - Apy (1)) — B {e ()

E—4

= g—A{eUI e

{ . _
Exp{f- 5 A2p, (8) b7 fe (1) 4 0, Ap, (;))}
Ap (4 AT e {t) 4 By Ap, (14)

= g—hie()+tcts)

AI

~ P {f)

Cnenosarensmo, uptt 4 ~ oo nurecpanm 7 (4) u I;(A) ma-
Bl NG CPABHCHINO € BHIAZOM TOYLD x—C(f), I\UTOPMH no
dopuyne (11} paren

V 2ap, (£) e—hicttndiren)
TeopeMma noxazaua,

Teopemur 1.2.5 8 1.2.6 gqacro AAIT BOIMOKHOCTD CPA3y
HAOHCATH ACHMOTOTHUECKHE DOPMYNL JIA HMNTCPECYIOIHUX
HaC MHTerpajioB.

MMTpumep. 1. Haiigem acumnroreueckoe mobefieEHe apg
x— 400 ramMa-pyuKIUE Jiiaepa

F(s)= 3? us—ie““:du = 3? e~ tardy,
i B

3neck k(x) = ¢ u yenomua 1) @ 2) teopemn 1,2.6, oge-
BHAHO, SHIOGJAHEHE. To09xka MakcaMyMa % = Ins, ee Briuaj
cormacue teopeMe 1.2.5 papem

on

— 353—8 #

HoaTOMy reapema 4.2.6 naer maMm Tag Haquaaeuym Gopmy-
ay C'mp.lmula

Iis+ 1 ~V2nss e, s e (12)
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Cpesnap 3aMeRy @==x, Ml MOINTH Ol IDUBECTR WHTErpa
mna U(s+1) x eugy (5) u ponmyumes ana I'(s+1) acemuoTo-
rugeckuin pag. Msl mHe ByaeM sroro nenatsh, Tax Kak B § 1.4
monysuM Gomee ynofinblu acumn'ro'ru‘lecnuii pAax wna in[(s)
EpYTEM cmocobom.

HpHBe,mBHHH_e TEOPEMBI, KK MBI VKO TUpPeIYHpPEeIIany,
AAJIGK) HE HCYEPONBAKT BCEX BOESMO}KHOC-TEﬁ MEeToIa J]a-
oaace. Hampusmep, gan narerpanos sufa (10) wacro Gnimaer
BO3MOKHO LONYYHTL GoJlee TOYEBIe ACUMIOTOTHIeCKWS (op-
MYJAB! [UIA BEIQAA TOUKH MaKCHMYMa. Honamenl RAK 9TO Oe-
NALTCA, HA OJHOM NPOCTOM OpHMEpe.

MMpemep 2. Halipem acuMnTormiecKoe LOBeeHHE apH
ter 0o dynknmmE

F(f) == Jx“e-"ﬂfdx, &> 1.

Crenaeym sameny r =u -+ ln t. Torma moxyTaM
F (t) = et Int _g (nt + u)yre—tle-—uldy,

—int

Hakr ofm4B0, HeTPpyIHO DOHKa3aTh, UTO BeCh HHTEIPAN ACHME-
TOTHMECKE paBeH BRaAafgy Toukm 2=0, T. €. HETerpaly Io
CKONL YLOARC MAJOH OKpecTHOCTH oTol TowkH., Ofozravnm
“gepes P (v} pelledwe ypaBHeHHEA

0 —po) =1, $(0) =0, V(D) >0.

Coolpameana, HCOOXLBOBAREHS OpPH RBOKABATENLCTE® Teo-
peMul 1.2.4, noxasumawT, uTe Y(v) ABIAeTCA AHAIHTHUCC-
Kol (IJYH!\].[HEH B HEKOTOPO#l OKPECTHOCTH TOYKH v=0. [e-
Tan saMeHy
e*—u=1+v?% u=4p(v}, du-—tp (v)dv,
HaXGRHM
2

Ft) = e“““‘“ (In 2+ p ()e="Y (1) dv + O (=Y.
Ho o :

(ln ¢ + Y @)V &) = (In :)wfgu ,mz_]u B, {10 )=,
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Mosromy

F(t)~tte—t]/m In )= 2 E 2&” - @z ml % (In £y,

rae kosddumnenTr a, . 6e3 ocofore Tpyna MOLYT BLITH BLI-
PasKeHH 1Yepe3 KOIGMDUINEHTH paznomerus ({r) 8 pag
Taitnopa.

Hurepecunsle aafaud, npupogsmiue K gpyruM gopimyiian
LA BHAAMR TOUKH MAKCHMYMA, BOSHHKOIOT, KOrga ORO HIM
foABLIe TOYRE MAKCHMYMA HAXOAATCA HA DPACCTOSHHH [PYyT
OT JUPYT4 TOIO He NOPAAKA, S9TO ¥ MX PAABYCH BIAMAHMA.
Takoro je poga TPYAHOCTH BOSHHKAIT M TOrda, KOLda oCo-
fiste togkm ¢(x, ¢t) mwm h{z, {) HmaxomATca Ua pacCTOAHEN

OT TOYKH MAKRCHMYMa OOpAIKa ee pammyca erussug, Pac-
" CMOTPRM BB HpHMepa TaKoro poja,

Hpunmep 3. Haiigesm acuMnrornueckoe nosefeRne nopm

t— 4o (pyERIIA

P — . I
F(t)::jv‘i—z—dx, a4,
5 1+ % )

3nece dynrnousa @(zx, {}={1+4+£*2)"! umeer ocolymw T0u-
Ky ¥=—i% pacnoNo;KeHOYIH BOSUAN TOUKH MARCHMYMA ==
=0 Ppyarngun k(xr, {)==—tr. Jna TOUKH MaKCHMYM4, B KO-
Topoll mepsas NpOH3BOTHAA OTINHIHA OT IYNA, TOHI® MOMKHD
BRECTH MOHATH® PARHYCE BINARUA. B mameMm cnywae paanye
BEIRARUA TouKE x==0 pazes t~|. [ToaroMy ML OOMMEHEL pac-
CMOTPETE TPH BOSMOM(HOCTH: mepBaf ¢<<1, BTOpaF[ a1 n
petha = 1.

Mpu <1, Baas 1(t) > 400, T(£)1*' >0, M MomeM
HAHHCATh

w1

Ft) = ‘.5.1 dz + S +rxdr='

: w1

, 1 - 1.,
=t o) + 03 emw),

Fit) ~— C dmtwoast
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llpu «>>1 MouHo Hamucath
Cog—te

)= 5 1:: s j 1+1‘de=

=0(t™%) 3+ +o{l) S Rt du
o= *
OTEYDa HaxXoJilnM

Fty~(a—1¢ e, (o, a1,

Haronen, npu =1 myeenm -

1 [ e "du
FO =1 =T
Q

Upuwvep 4 HafifeM acuMuToTUNeCK0e HOBCIENHS TpPH
t = +oo dynryIn
. ==t (x‘-—‘—)%—x
¢ Vi

—_—

Fit)y= dz.

3neck UMEWTCA fise TOYKK MaKCHMyMa:X = — Py
z=i¢"1, HAXOMALIMCCH Ha PACCTOAHMH TOTO JHe ]10]]}1}11{8,
qro ¥ MX paguycu Biuaumd, Heras samesys = ué 'Y, mpe-
ofpasyeM Hall HHTErpan K BRAY
_d® 1
Ft) =t ‘ j e~ —irtut 4 gy

- .

u Ges Tpyaa Halimem paa F{t} acumuroTnveckuil pajp
=% In-1

F{t)zz a (= - oo,

o
j ulre—wi= 10,
—_

Haubonee nmarepecum saflawm Taxoro pofa, B KOTOPBLX.
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ApHXOoHTHCA BCKATS (POPMYARI, AAIOINAC PABAOMEDHYIO OLEEKY
mo napamerpy (» npmmepe 3 mo «). Pasymeerca, riapmsrit
YieH B TakAx opMynax ShIpaaerca wUepes cneuuanbﬂme

¢yarmum,

BADAYMY M DNOMOJNHEHHA ¥ § 12

12, Myctb §(z) — AEaTnTRICCKAN DYEKIEA, PETYRADHAR Dpu O <<
<< & < @, 8 B OKPeCTHOCTH TOWKA z == () OpRACTARMMaR DAROON

1’(?)‘——-# (lﬂ—) (ag 4 myz +- .. a1

Nokasate, 510
[

an (Bl e gy 2 {4+ 1)~ (In p)f 2 b (Int)™, e,

==

opwIeM by = a

2°, Tlyers rﬂynmms{ 1(z) mempepwiBRa_ra orpesre (0. o) u crpe-
MUTCA K EYAI0 PR ¥ — + oo GucTpee Mmodoii crenesy x, a gz} orpa-
EUUSHA TPH £ — 4 oo, a npH || .« b upelctapuma pamoy ¢(r) =
= (a0t @+, Hoﬁasan, qT10

j ( )‘r(xjdrmzaft e s+ oo,

[+ n={)
L]

rge o, = Yxﬁ"'a'l: (x) dz.

0 -
3°. IIyc1p D — HexoTopaa offlacTh B MADCKOCTH (T, ). a k{7, y) —
AsaL  Henpepeisdo gnddepennupyevan PYHRIHA, forTiraoman
¢Boerc AARSOIEMere B D 3HaYeHnA B TOgke (rq, yu}, nemamcn BHYT-
pn D Beeaent oGoananenns:
ath
A= 7 ey

8%

= ox 0y lx=—=x,’
Pl

%

== '—"‘aya x=xo.
y=Us

Moxrasate, aro ecan AC — B == (, 1o

g dy e A
v : Ly A —g
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§ 1.3 l'lpnmeﬂeunﬁ TEOPAN BBITETOE

Ouene Gouaniiyo podph NpH ACHMAOTOTHIECKHX ONEHHAX
HETErPAJI0B OT AHANATAYeCKHX (YHKIHE HCPACT BO3MOM-
HOCTH MPOM3EOXBHO AePOPMIPOBATE ROHTYP MHTErDADOBAHER
B oBnacTE perynApnocTH moAaxHTerpanbiod Qyrroun. Jlemo
B TOM, 9T0, OLEHHUBAA MOLYJIb HHTETDANA WHTETPAJOM OT M-
AyAA ToREATerpaibroil PYHKUUE, Mbl ROAYIAEM OLCHKY,
OUeHb CHAABAO SBABUCALIYID OT BHGOPA OYTH HATEIPUEPOBA~
HHA, B TO BPeMH K&Kk ¢aM MHTerpaid oT ewfiopa OyTH Re 3a-
pHCHMT, lIpp aTOM MomteT OKazaTeCA, 9T0 HoAXonAmuil rlop
KOHTYPA HHTETPNpPOBAHAA HACT HAM SOSMOMKEOCTH HMONYyTUTS
HC TOALKC XOPOUIVIC OLENKY CBEepXY U UATETPana, O N
acnumomqecﬂym dopuyny.

IDpumep 1. Onewnn rospduumentn a, genofl dyuwimn

F(2) = 3 ¢,27 npu n—> oo depes seanduny M (r) =
. a0 :

== max] F (z)],
It =r
Tlo dopuyae Lomm wameem
| 1 Fiz)
Ial"l = 2,1{ j’ zrh 1 dz’

OTEy/@

lan] < M{r)r .
Tax rak r noboe, Mp MoueM BROPATL ero Tak, 9T06m 372
OUEAKA GLLAA BOBMOAUIO Jyuine. JTo AaCT HAM

ba, | << min M () r—,
' LR .
Nna $yuxyun F{z)=¢* aTa oHeEKA naer la.| < e"n—,
B TO BpeMA Kak Ha camom Xene, comiaco dopmyiae Crmp-
mupra (cM, npumep 1 § 1.2),
1 t

—_— T T
an =g~ e

TU'S

Mpumep 2. Hailigem acumuroTHuCCKoe MOReAenue upu _
n - 00 RospPALHEHTOB @y, B paanomerrmr

(1—'z}"°‘[—z-1 In (:l—-z)]ﬁ 2 a,
(0<cc<1 —o0 < B < ),
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{Mu  muGupaesm setds QYARIUIN, OONOMEHTETRAYI0 Opn

0<Cz=<C 1)
Hanuwem oOsaTh )
-1 U ml—2 18
an = 25 5‘ ZhtL [_ Z J dz) . r 1.

|2 —=r

Ecrn ocTaBUTB RAK KONTYD HHTCIPUPORANHA OKPYIKHOCTLIO
|z| =17, T0 ME HWe cMomeM clenaThL r DOJABLOIAM eLHMMILE,
a u3-38 MHMKHTeNA z~"~! B moauuTerpadbHol (GYNKUHH HAM
BHITOBHG OTOEBATATE KOATYDP BOBMOWHO JaAbOIe o7 TOUKH
2= 0, B TanoM NOJOMeHHM CCTECTBGHHEO BCEro B3ATL 34
HOHTYD MHTErPHDOBAHMA TpAmmMMy upyra |z| <a, a>> 1,
¢ painanhHEIM paapesom (1, @) (r cnny ycropma a < 1 nH-
TErpHPOBATE MOMKHG H 0 NYTH, NPOXONAINEMY %epes TouKy
z = 1{). Taxum oGpasom, WHTerpas, BeparKarmui a,, crjia-
ABIBAETCHA M3 TPeX TacTeil: HITErpala mo oKpy:mocri |z]|.=
== 1, AATeTpala nO BepXHemy Oepery paapesa (1, &} u mu-
. Terpala O¢ HEMIOEMY Oepery aTore paspesa. JHaveHdAd mojl-
UHTerpalsHoH Gyhroay wa Deperax paspesa Mbl JOJBKHBI
B3ATL T@, KOTOPLI® OOAYYAIOTCH H3 BLIOPAHHLIX HAMH 3Ha-
geHdid npd 2 = ( menpepsiBEBIM NOpofokendeM. ITocxoas-
KY B JAAbAeRIIEM HaM ODUEETCA -efath TaRue BeUTH H0-
BOJBHO YACTO, TO B OEPBMH pas MB HPUBENEM IPULOKEeRMe
noapofio, . . \

Bufepem gns dymxnmi (1 — 2)~* @ —In({ —2) Te
BeTRA, Kovopele monmearennHsl mpe () < z < 1. Torma opn
z > 1 Ppyprupy (1 —2)* 0 —ln(l — 2) wmewr BHUA

(z _ 1)..ae-r'a. ara(]—:}, —ln(Z — 1) — fapg (1 —_— z),

TaK 4TO HO CYIIECTBY HAM HYKHO ONpPee]ATh Auulb
arg(1—2) Ha BepxHeM H ma H:KHeM Oeperax paspesa (1, a).
COI‘JIaCHO CUSJIAHHOMY HaMHi Bblﬁopy BeTBeH MBl MOMKEM COH-
1a7h, uto arg{l—z) =0 mpun 0<z<C1, Yrofm nomacre ¢ or-
peaka [0, 1] ma mepxnuit Geper paspesa (1, &), MBl HO/DRHHI
OpofiTH B3 ToukK £ =1 —¢& B TOURY %z == 1 -+ & mo moay-
okpymHocTE |z — 1] ==¢, Im 2% 0, llpa taxom ofxome
arg (1 — z) ymeubmaerca Ea . AFANOTHIHO IpH mepexons
Ha mmKHEE Geper paspesa (1, ¢) ¢ orpesxa [0, 1] sror ap-
ryMesT ypenuunsaerca Ha . [lopToMy Ha BepXxmeM Oepery
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paapeaa HeeM - - .
(— z)—al___ In (‘Iz— :)]ﬁ = z — -l)"_“em[ In (z—u In(z—-1) + fl:!]

2 HA HIGKHEM depery
(=2 [__ In{1 — 3)]5___ — 1)—-me-—ﬁim[_ Jn(z:- . m.]fi?

Z Ped

Tak ®ak MsTerpon Eo OXpymuOCTH |z =a pasen .
O(a™™), to

i

i P —f In(er—1 , _* dr
4n = 21: J @—1) [__ . T nf} PO
1 .

e—maa —_ Infr — 1} b de —
— . "7(.’!‘3—-1) [‘_"——‘_"'_“ﬂ] n—[—l+o(a }

s z
K|

¢
OaM, Hocne saMesm r — f = —

nir—_iy

gty Y —w[Inr—Int b d¢
R e (e

i} 1~:~7 m
. ln(a-»i]
p TR — —a[Inn—Int 1R gt
T T 2w j bl —— — ™ Ry
0 i (fl +‘;)
+Q(a—").
Ho
nte—1) oo '
 —aflnn—Int 3 d -
j e %:ﬁﬂi tn+l~(]nnﬂjt T ldt=
i 1+ (1+7) b :

=(nn)Pfl'(l —a), n-w

0 MB HOOYY1aeM OROHYATENHHQ

sin :l'l&

. .G‘-—i F
aﬂ —~ {,1 ) C(—] (1nn)ﬁ — H (ln ﬂ}

£ {e)

¥ i~ 0
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C ooMomnio Andwbeperiviposaing HeTpyaHo yOeIHTHEA,
qT0 ara dopMyAa cOpPABEWHIBA H HpN Melsty o == 1,

MIpuwmep 3. Haiinem acuMnrormueckoe AoBeJeRNs Upn
x— +oo dyoarnED - :

Fiz) = f i,

Tak kak Qyarmna V' 1+ 22 werna, MBI MOJEEM HRIICATH
F(x) = S — dt.
oL Vs
JamersM, 9r¢ NPUMCHHTE UPAMO K #TOMY WHTErpagy Merofq
Jlannaca Hens3ad, Tak KAk NDOTMATErpanuias yHKUHA CHAb-
HG OCHHIAHpYeET, '

. Bynem pedopmnposars xomryp. @ywkuma e crpemnr-
¢ K HYIW IpH T — 00 +reM CHIbHee, HeM Goﬂbme [m &
IlosTomMy manm BBEITOIREE NOAHATL KOWNTYD BO3MOMKHO BBIIIE.
AToMy HpemATCTBYET ocobas TeYKA DoJHHETErpasbHoll yk-
gquu npr =i . [eTecTBeHAee Bcero B3ATbL 38 KOATYP
nATerpuporanna npa Oepera paapeaa (i, <-io0). (Tawoe
cMenoe obpamenne ¢ GeCKOHBTHBIM KOHTYPOM HHTErpupoBa-
HMA JOOYCTHMO, Tak Kak B Toli oGnacTe, rae Mm pgedopmn-
pyeM KOHTYp, Halla COAWHTerpainkad GyarIUa cTpeMarca
K HYI0, I NPpATOM NoBONBRO Onetpo.) PaceyXnas tak xe,
KaE B OpegelOyLIeM OpHMepe, JeTKo DONywapM, 2T0° OpH ne-
pexone ¢ orpesna [0, {] ma meswis Geper paspesa (f, —ioco)

BeNA9BHA argm = — -;—arg ¢4+ i) — l—z—arg (t—1) WB'
AWEABALTCA HA —%—,a Upﬁ mepexolde Aa npabbli Geper paspe-
8a — YMOHBIIAGTCA A o C.ﬂe;(onare.abuo '
! XY o'?' X ad
e *¥id e~ M
Feoy = g —iVyt -lil_l_; ny*—y1=

” .
=2 5 e dy = 9, g N
1
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OctaeTen NPUMEHMTH ¥ NOCTGHEMY HHMTEFPANY TBOpeMY
1.2.1, 9o pacT mam
. -

F(Jf)% Vﬂe&xv M*JB"’“, &+ 4 oo,

x :0—(“”82&“_1

Ocoberpe Xxopoms JJA  DONYYeHR ACHMOTOTUYECKHX
$opMyn Te CAyIAE, HOIZa NpPeOATCTBHEM /iA NEpeHeceRMs
KONTYP8 B CTOPORY YMeHLINeHUA NoNUATerpanskoll dymk-
M ABAAKTCA wojioctl. TorXia MEl MoMeM HepemothTh KOH-
TYp M 33 NONIOC, KOMOCHCHPOBEB 070 npulaBreHHeM BEITETA.
Obsrene  mepehlii e BHYET JAeT HAM ACHMATOTHEECKYH
pupmyny, _

Mpumep 4 Haiem acuMOTOTHIECKDe HOBEALHHEE HpD
& — +co hyHEREH :

che /g e

Kag u B Opefol Ay (e mpiMepe, Hanles cHavajiga

o0

8 gfIf dt
F(.I) = 5 mvmm.

Onary #aM BRITOAHO LGIHATL. KOHTYD BO3MOKHO BHIIES, JTo-
anF
MY MeWaiT NoalC ipd ¢ = I TOUKa BeBICHOA OpH [ ==

== nii, Beauuuny

-] ﬁf—[—m ;
o m & @
1) = J £ — .
cht 3 3 ch?. v L md
s Vitdn i e Ve fal

MO IO p&CCM&TpIIBﬂTB KaR naTerpan o aﬂMKEYTOMy KOH~
Typy (B CMIY cTpemieHus NoRMRATerpanbHOd (QYHKIEE K
By10 Ha GeckoEedrocTn). Bayrpm momoch 0 < Imi < =,

OFpB.HE‘[eHHOﬁ THM FAMKHYTHM EOHTYPOM, UOJBHTOTpa/ALHAA
- i
(YERUEA HMeeT OLHH UPocTOl MOAMC 1pm 1= 5 ¢ BH-

n
—sx 8 .
qgeT0M € 2 TaK 9T0 COTIACHO TeOpeéMe O BEIMEPTAX
1 ! pe

n
~ =X
2

. | I(.r}-—:—};‘—gze .
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Kpome Toro, ..
Mid-00 ’

j' . eixl‘. dt _

chi T i
i —oo 'l/z- + o
P ixt )
SRR (¥ S R, YA
ch v Yyt 3nh

—

rae & = ¢ — ni. Caenoparciseo,
Floy=—xe *+0(™), € oo,

Eme ofus myts DpUMeEeHIRA TeOPHM BLIYRTOB COCTOHT
B ToM, $T00Bl HaXoJ¥Th HEKOTOpHE WHATEIPANLI B KOHETHOM
puge u, Hao0opoT, BRIPAMKATHL KOHEYILIe BEANTHNH vepes
nuTerpansl. lleproe mHTepecHo, Ho He GUYeHb CBA3AHO ¢ Ha-
DIEMW 3afa2aMi, & ETOpoe HmeeT Goxablloe BHAYEHHAE NAA HO-
JNyYeHOA acHMITOTHIeCKUX oneHoK. IIpusegem psy mpumepos
TAROTO POfA.

Hagned ¢ dopMyan 1A ofHOTO RHAA WHTETPANOR, KOTO-
Pylo paceMoTpuM AMIs HO Tolt OpUYHHe, FTO HATErPalal
Taxoro paga OymyT vacTo BCTpevaThcA HaM B raase LI,

IIpumep 5. Moramem dopmyny

o

jxa—iQ (x) dx = —v 2 sut. {(— 2)°710 (3),

sinan
0

rie Q(z) — pamwonanbEaa (yEROHA, Be UMeIOAs TORIOCOB
03 DOMOMUTENBHON YaCTH AefiCTBUTEALHON OCH, 4 ¢ — TaKOR
OeicTBATeNEHOe YHOHO, TTO MATErpai ¢XOJMTCA W B HyJTe, U
B OecHONeTHOCTH.

Paccmorpum warerpaa

I={(—2""'0()ds,
L

BeATHE mo NByM Geperam paspesa (0, 4 oo, KaK mETerpam
oo ssMKEyTOMY womTYPY. ([lua dyexomm (—z)°-! Bubu-.
paeM BeTBb,  DOAQKATEABUYI0 Opn oTpanarenbasix z.) [o
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TEOpEMe O BRITETAX AMEEM
' I =2ni 3 su. (— 2" '@ (2).

C ppyroft ¢TOpOmE, HA Bepxmem Gepery paapesa (— z)* =
== —z*1¢~™° a pa HwmHen (— 2)*~'= —z*~le"™, m cre-
LOBATEABHO, ' }

oo 0

[ = —¢—nia j =10 (@) dx — e™i¢ j 2@ (2) dx =
. h . o

= 2i{sinna gx“—'()(x) dx.
b

CpasnuBad a7H ABA BHPUKEHHE, mOAydaeM HeRoMywo dop-
Myay.

Opurep 6. ]'[miamem, qT0 eCau

Py (z) = 11— 2)"1,

n‘2“ dz"

TG

F s &) = np zﬂ'—'—i'—'——'———,,_, i,
{2, 1) gﬂz n (2) s rrr i

Haunem ¢ toro, sto oo cdopmyne Homu ppeactaBmm
P, {x) saTerpanom —
1 (="
Prl@) =gz AT
|t—»|{ =R
YMHOMUM Telleph 00e YacTH 9TOre paBcHCTBA HA Z® @ WpPO- -
cyMMEPYEM OT HyaA 1o Gecxoweunocrn, Ilpm dureaposan-
Hom R # 0pu J0cTATOYRO MAaiblX z MOKAO IOMeHAThH HOpH-
A0H CYMMAPOBaHNA K pETerpuporannz. [lomydaem
1 24t
Flez)=— .
(£, 2) =

20 ) g {1 =iy’
li—xj =R _

TlogmBTerpansaan QyHKNUEA HMeeT JBA HOAIOCAT

4=V T EmT ) at, = — LV TF I Ft1).
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Cpasy BHJHO, YTQ OPH HOCTATQUHO MANLIX % TOJBKO It0-
e §==t JAe;KET BHYTPH KoHTypa BuTerpaposaspa. [lo-
ATOMY )

2 1 i
F A = . 3T = == — e,
Fiz,2) Bl;iqﬁ2[!—¢)—z(1.—i'] T+t ViX 2o+ 22

Mpumep 7. HafigeM acuMOTOTUYECKOe MoBefeRHe OpPH
x-+-too QyurunE @{z)— eARACTBEHHOIQ -TIONOMUTE;(LHO-
ro xopEA vpardenna wlnw = z.

TMoxamem cmagana, aro @ (X)) ~ luz
RETEALEG, OPH HOCTATOTHO SONLIIHX T HMeCM OMSRHAROC He-
paeercTBO @ () < z. I3 Aero merko Haxomum

ng(z) <lnz, 9> 1 ¢@) <

(.1:—-» -+ oo). Jleitcr-

lnm

OTRYAA B cxegyer ¢ (2} ~j—

Hamxee, dynxnna winw s morymaockocrn Rew > f Jeii-
CTBHTENLES JANINE HNDH I{eflGTBHTOJ'IbHHX W, T&AK RaHK ¢ MHH-
MAA TACTH

Im {pe’*In(pe')} = plnpsin® + pBcosd =
=psin® (Inp 4+ B etg 0)
mpe 0 <6 <—%., p > 1 B =YNE g¢ ofpamaetca. [loarosy

< 2 1” @yeEnpA wln IW—x WMEeT poB-

B r{pyre!w lnx
®O ONUE HYAb W == ()}, U 00 TeopeMe O BHITETAX

1 wilnw 1y 5
i “ Wit & — % du--_—tp(.r).

. 13 1 =
‘”"T:TEI“E'TEE

. xr
Crenaem B HETerpale sameny w = (1 + #} > # oboara-
In'lnz
TEM AIA KPATROCTE O = “o—, T = q=—. llocme mecmomubix
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npeofpazoBagrid mOTYTHM

olz) = 2 L j’ A+ 0 —oFr{+ind £yl d _
oz 3 ' T
fwem t—o M gy

t
Ifl—g_

l r 1 :
=-[E—-x-2—;‘: J‘ (D(t,o,*r)df.

1
ey

[lpa x>+ o0 peamuanm 0 ® T crpemarcs K Bym;io. Iosro-
i
My Ha OKpymuocTH [t{ = 5 $yuxnga @ (4, 0, 1) pasnaraer-
¢A B DABHOMEDHO CXOAfIUICA PAA g0 CTENRHAM ¢ H ¥i
®(t,0,7) 2 2 @y () OF1™,

k=0 m=10

rie e

(— )"y (2) = cm( + )HWHIID (4 + )" —
o Cmt (1 j“)’”’ o (1 4+ 0" —

~ Cim (i +t)k+m+,“ n(d 4+ 0" L+ n(l 4 Hl.

CleropraTennno,
(nln )" Ln =)? 1
P l2) = lLl T Zﬂ 20 o (1!1 z T krmt Ckm = e alhm * dt,
k=0 m=

pof -

=

Acamovornaecknit paa Aaa ¢(r) CXoOETCA mpH FocTa-
To9d0 DOJBIIHX T,

3AMAYN I ZONOJNHEHHA K §13
1*, [Iyers

f(z):(-t—s)f"[ “‘“ ] JEE“, m0, 1.2,

e ©(s) perynApEa B xpyTe |z} < a, a> 1 o (i) 0. {loxaszare,
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°T0
{“ fm— m‘H B (lD n)ﬁ_ n o
‘ T

2°, HemonssyA cooTHOMeRMe I {z) T{1t—=2) = Sinmz’  HOKa3aTh,

4] . ,

1 1 w2,
RN
L -

rae L — rpaEpma mosymonocH |im?| << ¢, Ref << b, b > 0.
3% Howasats, a0 ecin P (x] — aHaAATHTeCKan (GYHKIAA, pery-
aapHan B obaacta D), To apas x =0 W OpA JOCTATOYHO MANBIY %

2]
"
2 M0 (1) = otiz ), Q@ =1 L[y )],
i n nl d.".'.‘n
n={ .
TRe f(x, z) — pemienAc ypaBEcHNA § =z + 20 (1), #{x, 0) == )
4°, (O0o3E3YEM "epez ¢ (s} MOTOMDTEILHEIR KOPEHP YDABHEHHA
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nz [ y*lay i Y RO
“2c0s~— —eid == 2005 - yr-te By =

2 QJ'W_.‘ 2 v

=

s 22 (gt @S (k) = 2 20)- I'(z)(:(z.) cos %,
] k=1 _
o (bOpMIYJIa (15) noxasama.

Tar kax [(z) orpamndena npH Rez=a > 1, 10 ¢ no-
smompr Qopumyant (13) JIETKO HAXONHTCS IOBBIERHE C(z)

4 M A Enrpadws
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opn Rezéb < 0. Hanpnuep, n3 dopyMyn (ia} u (12) ner-
KO HOMYyYUTH

) R ' :
It:(sv"-i—iy)l=0(Isr!_2 ) yote, —w<a<o  (16)

Onenru §(2) B moaoce 0 << Rez < {1 suaqurentuo cnom-
aee, Tak, aaupnmep, BOOPOC O CIPaReIIuBoCTH olenkn (16}
upu 0<Zx~.€ 5— He pelleH 0 ¢HX Oop {Tar HasblBaeMad H-

noTe3n Jlnﬂneneqaa). Ogmako Gonee cnadasg cOoedra

TIOERP YA (sl AR

MOMeT GHTL moJydeHa 0e3 ocoloro TPyAa ¢ NOMOIMLI Teo-
peM @Dparmera — Jlanageneda (ca. § 3.4, Sazawu B jo-
noxEeR®A). Cefivac Mbl DOKAMEM TOJALKO, 910

. 3
l§($+ib‘)l=0(lylz)r . vrto, 0Sx< 1.

ITo chaexyeT U3 popuysl

-

L) =£u"d[u1 =1_"'_z+ z [u“‘l ([2] — 1) du,
b

maomeit cpasy |L(r+iy)|=0(|y|) opn x> % u n3
dopuyan (15),

BANAYMH. H ROCUOJHEHRA K §14
1. ITyets Q(z) — papmomaneEan YHROAA, He HMEHMAT HONOCOR
Ha FedicTRRTeNtEOE ocB. Ofo3EATMM Yepea z;" €e OOTKCH, Jexaliue
§ BepXHeHd HONYMAOCKOCTH, & 9eped 2, — MOMIOCH], A¢HAlnne B HHH-
Eeil moaywnockocTE. Tokasats, wTompn 0 < 0 < x

2 Q (n) eln® BLLT. “_QE.}_—EBH‘I. _Q(ZJQTH,

+ { - €2ﬂ“

foe— 00

OCHE PAR B A0Boil L4¢TH CXOHETCH,



§ t.5 NMPOH3SEOMAMNAE QVHEKIBEH L3
2°, Tlyete

i) ='z n® (p 2)® 5", a>~{ =w<h<e

n=2

Hafirw amanaTmiecrkoe mponomKeERe j(z) Ha BCi0 DJOCKOCT: 3 ¢ pPas-
pesoM {1, + oo} B ooK23aTH, UTO

B : .
r(z)~l'(°=+1l(1-z)_“"‘(1n ! ) el jargil—diga -

3% Morazats, 770

H

Iz = - ec’H (1+ —.E-..)—le?,
f==]

rae _ 7

NS
C=iLn:°{;_k_—]nnJ.

=]

4°, Ilosasars, 570 npu Re: 2 ¢ > 1 smatenna {{(z)| orpanmie-
EH Bf TOTBKO CREPXY, KO W CHNAY.

§ 1.5. Ilponssopanpe PyHKINK

MosieT nokazaToCa CTPAHHBIM, WO, W3TATAf METOAR INO-
AYICHHH ACUMOTOTLHYCCKIX OUEHOK, Mbl BCIOJY I'OBOPHM TOJNb-
¥o of amaauvatecrkns Qyarguxx, lpuauss oTore me » ToM,
MTO KHHTA [OCBALICHA [NIABHLIM 08pazoy uenny GyERIMaM,
Ona CHOpee PO BITANARX aBTOPA {MOKET BuiTh, BeCKONALKO
cyGpeRTHEHEIX), Mue KasxeTca, 1T0 €CAH MM HCCHBAYEM
ACHMOTOTUTCCKOC MoBeAcHHE Rakol-nudo Pynxmup (e obma-
3AaTEIbHO AHANNTHURCKO), TO BAM HOYTH BeelAa BETOIHO
CRAAATE ¢ ATCH QyHRIMEH KEKOTOPYIO AHAMUTATIECKYI0 (yHu-
LK H HCSISROBATbL e€, HCOONb3Ys BECH MOIUHEIH, XOpOHIo
PASBHTH{l ANRAPAT TCOPAIN AHATHTHUCCKEX QYRKIHE, a 3a-
TéM BepHEYTLCA ofpaTHo.

TrHOATHLIM OpUMepoM Takoro ofpasa ReficTBEN mBiAeTCA
ppHEMeHeHAe apensBoNAmunx GyEEOEE AR METErpagbEHX
npeoGpasopanmil. Bopouwew, ¢OpaBegamBooTH PAgE cregyer
" OTMOTHTH, IT0 OPUMeRWAMOCTE 3THX MOTONOB BCOLAA NOXHCHA
6utTH O6YCAOBNSHA BORMOMKHOCTHI0 HAWTH NPOAIBORAINYE
GyHRUMI) BIE EHTETpalbHoe MpeofpazoBaHue, :

i .,

.
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Monmraemca paswAcHATs B 06MuUX 9EPTAX CONEPEAHHG
MeTOAA NpoHsBoAaInux (ymkuui. IlycTs Mam HywHO Hecle-
noBaTH HEKOTOpY mocnefosaTelbhocTs {a.}. Yacro caydva-
ercd, 4ro ¢mocof 2ajaEMA IOCIeJ0BATEdsHOCTH MO3BOMAET

Raitth dyarmup f(3) = > a,zn. ,Eauaﬂne -(I)ynnmm f(z)
- n=10 )

g TOUHOrG ONPedefecHuA mochejcBaTenrbnocry {e.} Momer
Jath He QONEIOe, 1eM MEepPBOHATAIBHBII COOCOD 3aNlaHHA, TaK
K&K To9HOe HaxomicHHe Koodpumiientos aBaruTmIeCKed
dyEROEE — caoHaa 3ajada,. Mwawe ofcromr geno’ ¢ Ha-
XOMeHHAEM ACHMATOTHIecKUX opMyr OXT @, OPH R—» 00,
Cnomgocrt maxomfenna xosddunuenros yornum  f(z)
CBA3AHE CO CIOKEQCTBIO camodt f{z), OmHako CIOMHOCTD
f(z) oupegensnerca wucnoM ee ocofHIX TOYEK M HMX XapaKre-
poM, a Ha ACHMOTOTHYECHoe DOEeAeHMe RoaPATACHTOR oto-
Ople TOUKE BAHAIT Janexo He oauHakoso, I'pydo.rosopa,
geM JaJTBIEe 0co0ad TOUKA, TeM MEHBIIe OHA BIHACT HA KO-
spPunuents, a Dpu OJUHAKOBOM PACCTOANHH — TGM MeNb-
ure, 9eM ciaalee pacreT (YHERLUNA OpM OpudIMmenNH K aTod
Touke. IloaToMy RecAcRORaNue OMBKRAHIIIX ocobLIX ToTex
f{z) ofn19HO mo3BoJAET Jerko HalTH ACHMUTOTHYeCKyW dop-
Myny AnA @, Hpome Toro, B mwofoM cIylae MBI DOJIyHaes
BLIPAKEHHE JMA dn. B BHAP KOETYPHOIO HHTerpasa, KOTOpPHIN
-MOMRHO ONeHUBATEH, HampuMep, Merofom mepesama. (Cnocof
OCCASZOBAHEA, TIPELIOReHHLIH BEINE, TO CYIIECTRY, COBIa-
JaeT ¢ ACCAENOBAHHEM METONAMH TEOPHHM BEIMETOB.) :

Mpamep 1, Haiigem acnuoTotHdeckoe moBejeHOe OpH
GUKCHPOBAREOM £ 0 0Pl h— oo dryrknuit P.(z):

9

P,,(x)=fj‘... { dz...dz,, P, (2) = 1.

b 1.
T+?(F?]
"MomsrraeMen mafitn npomssoasAnrylo gymxnmo, Honomny
- .
F(z, 2y = 2 2P, (z).
. n=0 N :

Tax xax _ : _
Pu(z) =Puafa), Poi0)=0, n>1 P(1) =0, nwi
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TO-MH 6e3 Tpyna moaysaex gra F(z, z) ,umi)cbepelmnanbﬁoa
ypapHeHHe

Fia(z, @) = 22F (2, 2), F(z2,0) =1, Fi(z, 1) =uz

-

Pémaﬂ erb, H._alxo,zmu .
F(z, 1) =C\(z)e"+Ca(z) e,
Ci(z) +Cafa) =1, Ci(s)er— Ca(z)em == |

0TKYIa

ch fr —1)z +shrs
ez !

F(z I =
_Mur BEAmM, uTo 0COGBINE TOWHAMN F(z I)  ABNAWICA ApoC-
Thle nomocsl B To9Kax I = (2 + 1) o> 5 k= 0 41, 2 ..,
Moikno ramuecats
. 1
PR (‘r) =§_J'-[-i Y F(Z x) n+1 + ?{'3—‘-'

{il=r

N DPAMEPNTE A8 NORYICHHA acHMOTOTAICcCHoll DopMyms
Teopuio BhgeTon, l13-3a MRO;KHTENs 2~"~' B mopuETErpaNn-
_Hoil (¥EEMUIM HAM RBHIIOJIHO OTONBHIATH KONTYP BO3MOMHO
npaavite ot Hagana, [fepssiy opensrcTBueM aBaATed GAE-

- I €
wafimae ¢ 2=—0 noixwocs z = % - [epenocse kouTyp uepes
HHX, O0JyYaes - - o

Fiz, =) F(z, :c)

Py ()= —BEn. — — BRI ——4- O (r™1),
In
-£-<r<-§'
")
n o, m n . np
cos s (1} Lisinw2 coso{xr—1)—isin—5
2 2 2 Y 2 +

Py (z) =~ ‘ i(-:;_!)n-l-l + 5(_%{)’1#1_

wol(@]) -2 e e 4 off2))

< e, .
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Vaurspan-m Gonee palexme nomiocsl, MH Moram 6e- moxy-
THTE ACHMOTOTHUECKENR pam.

Mpruep 2, Iycre my, Mz, ..., Mg — Hedble DONOKE-
TedbHBle YHCHA, Be HMewoumMe obmero pemrutenn. HaXmes
ACHMOTOTHTECKOS NOBENEHEe NpE n-—> oo Bedyummw A4, —
LR E] pemengﬁ YPAsHEeRHA mix |~} ... M, = 1 B Oelpx
HeOTPIHATENbEHX QHCHAX X1, L3, . . .y Lo

Pacomorpuy ppomaBoagmyr GyRrImK0

. F(z)-—ZAz

n=0
Herpyamo coobpasnrs, TT0 .
F(z) = (1 — zm)- (i-——z )“1.

-~
TaX Kak (1 —zm)~t= 3 %™
xs=°

(-1 . (1—=2")" = -
= ... 3 gt e = ZﬂAnz“,

== xq'zﬂ

MOCKONBRY, IIPHBOJIR TIeHE ¢ OIHHAKOBLIMB CTeOeHAMH 2,
ML} QONy9aeM B KaveCcTBe KoxpJEIEeATa OpR 2° 9HCAO
C-lTOGOﬁOB, HOTOPEIME R MOMHO IpefiCTaRdTb B BHIEe h =
== may+... Fma,

Bee ocofme touku F(2) nemar ma oxpymaceTd |z]| = 1.
Aru ocobble TOYKE -— HOJOCH PAAMBIHON KpATEOCTH, B on-
Ay HPeRuONGHEENA 0§ oTcyTeTBER ofmero AenuTeNns Ham-
SoJEIIYIO KPATHOCTL ¢ HMeeT TONLKO nomwe z = 1, 3maunr,’
ACEMOTOTHISCKOE TICBefleREe A, JOMKHEO OUPSJeNATECA
AMOHHO 9THM HOJIOCOM,

Kar merpynno saMerurs, » pazno:xenne F(z) » pag Jlo-
pama » OKpecTHOCTH TourA z==1 crapmmd uzem (1 —z)~?
sofiner ¢ xoxddunmenrom

lim (=) N
et (1—:."" =zt eemg o
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Koadpdeunerr npa 2" » pasnowennr (i — ze~™)~% mo cre-
—ing p-1

NeHAM 2 aCHMOYTOTHYeCKH paRen W. HO3TOH}'

g—1
A ~ " e o
n {q—l)!ml...mq’ : =

B cayuae, koria maydaeMble (DYRKOHH SaBHCAT Be OT
nenoYBCAeHHOT0, a 0T HedpePLBHO MeHAIMIErocd OepeMes-
BOTO, BMeCTO [pOHaBojAmei (yHKOEH paccMaTpHBarTCA
HETErpalibHbe Opeodpasosanun, Pois QopMysw HommE jin
¥oaddunEeHTOB NIPaloT TAK HasbiBaeMble (opMyan ofpa-
UeHEA.

Hanfonee wacTo apuMenAlTCH CACRYIONHE TPH Hpeodpa-
SOBRHUWA, OTAHYAMINECA APYTr OT [IPYFra HecyIecTBeHHLIMI
sayenama pepeMenH:iX, IIpueenem dopumyaw atex mpeobpa-
30BaH#H BMecTe ¢ gopMyaamMna obpaieHds,

Hpeobpasosanue Janaaca; ~

o+iw

Fz} = j‘ flrye~®=dz, f(a} = 2:1: i F (2} exdz,

gim
" Hpeobpasosanue Dypre:
F(3) = 5 @ e=de, () =5 f F (z) e-ixidy,

Iipeobpasosanue Mesauna:

[ ' o-+im
Fo) = f@emdr, f@ =5 | Flaes.
1] g—io

JTlpusesies Gea AoKazaTenncTBa HPOCTeHILEE YCAOBHA, [0-
CTATOUHBIE A7 COPABEAIMROCTH cbopuyn obpamenun. (Ioa-
HOe U3J0MeERe BOAPocA MOxHO HAalTH B KEEHre K, K. Tury-
mapma «BsejeRue B Teopmo unterpans Dypre», Toocrexus-
gar, 1948 r.)

Ann npeobpasosamun Jlamnaca: f(x) mempepmizEa &

iY |f (@) ) emovdz < .
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56
Oan opeoOpasoBarma ®ypee: f(z) Hénpepuaﬂa H
o f1re@)1dz < o.

Ana opeobpasonawmms Meaanwa: f(z) Aempepuera n

ﬁ(If(:«f)J 297z < o0,

Hafizen acumnroTsusecsoe moselenste npu

HDpuuep 3.
z—0, 2 > 0, dyuxnun
o
falz) = Y eman®, x>
n=i

Paccuorpunm  npeoGpazosanve Memnnwa or  dyswuun

fo(z) — 1. Nlpu Rez > —:!" AMeex

o

Fo(z) =]:Uu (x) — 1) N = i " e g

n=1§

B LA
- ] —

— Yn ‘“J:‘ o't = I (a2) T (2).

A=t S .

(Bo3MoRBocTL NOWIEENOTD RNTErDHPOBAHNA CREAYCT R ¢X0-

HEMOCTA noclledHero pAdad, TaAK Rak OPh 2 =0 >— BCce Be-
IuUAAK uouommeﬂmu) [to popsyae oﬁpamemm fapi R-

Gox U>-—

fal) =1+ | Pt

g—joo

s omemox, aoaywenHsix b apudepax 3 u 4 § 1.4, s sma-
€M, 9T0 Npu (PEKCHPOBARHOM £ I OPE f—» oo

Tz -+ ty) L (ae ey}l =0 (ly [Ce 7! ')



§ 1.5, TPONZBOAAILKME @VHKIIN 5T

B dofuHTerpaiLnan QYNKUEA @MeeT CBOMMH OCOOHMA TOU-
L _
KaMH IPICTHIE MOAKCH upit 2= -—= (HOAKC t{az)) m 3=0,

—1, =2, ... (momocer I'(z)). Ha-3a mnokurens r~* mam -
BHIFONAEE MEePeHecTH APAMYE) HMHTErPHPOBAHAA BOIMONKEO
aesee. IlepeHocn KOBTYP 4epes OOMNCH, caexyer upuas-

i
JAATL BREIMETHE B 2THX MGAKOCAX. B nonsoce z "-'—"-E- BRIYET pa-~

i
1 I :
BeH ?F(-f?)x“, a B moaocax z=-—n, n==0,1, 2, ..,
(— 1"
1

BRIMETH [ARAH [ {—na) ™. Nlodrouy

1 o6
e g P)e *+1+ T
a Na )l -

T+ x>0

C mosonten dyEERNONATEAOrO ypasuesus ans [(z) (djop-
myas (13) § 1.4) naxeany

L) == T~ k) =

= = 5 (207 (ke + 1) L ke + 1) sin T

i, OKOII9aTeLHG,

4+ X (= 1)i@m)y “?-Mg ket -+ 1)5.:.""“

=) . 2
: ' BETTN RN R

HeTepecro cpasuiTs mocaegunii peaynmar opy o =2

c paay.ﬂua'rom OWIYIeHHBIM B upumcpe § 1.4. fleno, 710
j, {z) = —-— -+ —-1}J(J:) Pla uan;leﬂm)ﬁ HaMD qbopuyam caenyer

fe(-'"') V +-5 -I-EU N B0 >0
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a pesyanTAT, DOXyIeEHuf B npaMepe 2 § 1.4, Gones 1049eN:

h(z)_T— oo A ‘/__,___.g -v‘ x50, x> 0

ki

Mpuxep 4 Haiizew acumoToTEIecHOe QOBEXEAMS npu
r—r + o0 pyERINE

ol N«
Ep{x) = 2 =77 b 0.
n=0 | (‘F' -i- 1)

Paceworpry  upeofpazosanuwe Jlanazca or dymkunn

]
Eo(:cp). Hpu Rez > 1 nveeu

Foiz) = f E, (.r%.) e = i -—-1——- r z% e~ dy =
5 =or (_; - 1)'0

o m . o —t )
IR R
=t F(L : 1)0 w0 -

P g

BeHAY TOAUGKHTEABNOCTH BCex Bearapd (opn gelcTRBTesH-
HOM I == )} JeficTBHA 3aKOHHL, H N3 CXOIRMOCTHE PaAla Cae-
1
. E ( B ,—ox .
ayer afcoqioTnaa wuTerpapyemocts Egt\a” Je ope o == i,
Cnemoparenpno, MoKHO npuMeRHTL $opMyny obpamenua,

KOTOPag jpaer
i

g4iee ﬁ-{v-f!ﬁ -E--I
i 2P P 3 dz
E,(.r)wm j’ F'p(z)e‘ d —é;; 5 e —-1——---.
g-i%e g-~ioe ‘,I).__1

Hay PHIogRo DepeROCHTE: KORTYD HRTeIDHPORAHHA BOIMONK-
a0 nesee. lTepsrM npenaTcTsEeM mBAgeTcAa HpocTol momOc
mpaE 3 == |, BTOPHM — TOYKA BeTBAGHEA UpPHE I == ( HIE eme
HOKROTOPOS HOSHYECTBO NPOCTHIX NOMIOCOB NPR 5w gie

(onx MOryT OKA3aThCA mpasee, eM z =0, HpRP {—;—-]

‘

-
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[TepeReceM ®ORTYp HHTErPHPOPAHEA HATEBO N COBIAJCRM A
¢ MEBEMOU OCLIO. Y9MTHIBOA BHUETH B JpoHAeHHRX OQAKOCAX
(Doxment Ea MERMOE 0cH 0fOineM caena), HonyIaes

' 3 n
W ed o
xP onnip , 1 2P 2
Ep(x)=p El - -4 -[-2—&-; 5‘ £ -'I:-—*dz.
k=—|7p —le P =1

Tenepr npeobpasyey KOHTYD WHTeTPHPOBAHHA B OCTARDIEM-
cA RHETerpane, LoBepHys ofa ayda (0, i) m (0, —ico) Ha
CTOMb MANHE yroda, 4ToOH Hé HPOXOAMTL HOBMIX MOAKCOB,
Kak = » recpeme {.2.1, moayuaem

Igi“n %-—l R n hi““ L) 1

# =P 2 E z~ " A

5 5 e T—-dz Az - 5ar | €% dz,
] P n=l 0]

* -t

. 1 .
o - =g 41 n_

- -]
! _paf g ) E P
T S e —dz ﬁzﬁ 5 es dz,

]
— —-in » n=0
Ixg ;9__1 .
x == e,

Ho

feeeln L_i cettl N n

—i M=
&2 dz= f e2? dr=—e pl"(i),
L]

—ime—iN n w g n .a

z —ﬁ--—“i R -D——-] ——ﬂt? n
j’ €z ds = 5 e’z dz=¢ =
I i}

TaK ¥MTO
1

fou —

. > «
1 [ Pz R 1
T _“ & ez _“-:: 2 I‘(——-p )sm-—-P_ z ", CE~ o,
e L =1 : ' :

—1
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i
1 .
i ' 0
P 2RTIP ) L
E,(x)=p 2 g*Pett -%Ef(f})sm%—x "
1 n=1
{25}

B sacrmoctm, npu p> -1—

'Eﬂ(x)zpex-w—zr( ) "x—", T .

[TESS |

HesMEOr0 YCAOHRHUB pPACCV:KACHHA, MUMEO . AOAYALTH
acummrotrnvecxue gopuyas maa E,{(z) opm aoldsx Koyn-
JekeHbIX z. Jenats 370 ceituac mpl e Gynes, Tak KAK B raa-
e 111 Gyaer noppodno Meenemobad Godee olipuit cryaair

Hpamep 5. Hafiges acoMuToTHYecKoe NORegcHHE NP
g0, ¢ > 0, pewenna [(z) = [.(x) nnATeTPANLEOrO ypas-
HOBHEA

oo

ffu—ae“& L

.
—

a0COoRITED WHTETPUPYEMOTD Ha nu-repna::e (— o0, o).
Bregex o0o3Havenne

Fz) = j f (z) edx.

IlpuMennn npeoSpasosaume Mypre k ofemy wacTawm murer-
PaabHOTC YPAaBHEHuA, HAXOAAM

o o
+ . iz -
F(z) j g—iil-i-w&:da — 5‘ %B_xdx'
—ta

—j§l+ige i T S
j‘ 9 = 1+z*’ jchexdx_-s_ nz

—c —ir . ’chﬁg'




4§ 1.5, IIPOHBBOJIHJIUIE OYVHYITHH . Y|

 (mocnenmmE METerpaj NeTKO BHITHCAAETCA, EADPHMEp, LPH
MOMOI{H 3AMBIKAHHA KOBTYPA B BOPXHeHl HONYLAOCKOCTE;
moNy4alonialica GeckoRedHslfi PAX BHIYETOB JETHO cyuunpy—-

e:rca) ClneXoBSTENLHO,

F(z) = %4'{'5’

L
chg

1 oo fopMyle obpalleHAs

.- -]
_ 1 1+ 22 ixz 1 n
@) =4 me € d““?ﬁS Y a,
—a Ch 52 —_—o :
2e
ana .
" u‘e” oo —l_rE:-:-‘
. 1 % . :
f@ =g § Gra+S | g
—_— — .
Oreopa _
: 1+ 0y - .
f(..“:)——- 2c.h6x—h’ B, =00« X 0B
TaR KHAaR
r3 —#iu
e
5‘ ez b =—xy
. P - ch—2—
]
e i
pre—itu 42 A
j“c]u dh—m( :m)°
Ch-'i-

BAII.*}F‘IH H HOMNOCIHEHHA K § 15

17, Myets HOCHeACRATORLHOLTE dn BOAAUA pekyppwrmxn cHOT-
HOMIEHAEAME

(n 4 Densi— (r + Wan = ba, by = Ofa” ). e<d, =t arb,
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MMokaaath, T0

2%, MycTs TOCNeHOBATEALHOLTE 4n OHDEREICHS DERYPPeHTHO:

g
n=—1
%n t+

= r‘[ ’
[lgresaik, 1T ) o /

e 1
&y ™ € % (o n)t

I fIyers d)yahuus y{r} ymomnersopser EuddepernpainLuvMy
YPABRCEAK

2y’ - (atzx)jy =10, Cyl0) =f, ax0,

Hokrasats, 910
3
y{x)nwl"[-%-)rde‘", F -2

g dyers £, {7} oEpeZeneubl PARCHCTROM

[Moka2aTh, 110 P GUKCRPOBARHON z => L 1t NPU # — oo
_— ]
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§ 1.6, Metox nepenanra

Meron Oeperalla ABIASTCA OXEHM A3 Ragbodee ymorpe-
fETeIbABIX METOLOB UOAYUeHHH ACHMATOTHISCKHX Hopmy
auA GyHROEE, OpefCTaBACEHBY HHTerpajlaMi Blja

()= s

C

_oT aHANHTAYeCKHX ¢yRRUEHD., CympocTs MeTofa mepemama
COCTOHT B TOM, 4T0 HGCIOAL3YA TeopeMmy Homm o HesaBECH-
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MOCTH HHTErpajfa oT uwyTd, Mbi jeflopMRpyeM KOHTYpP HHTer-
PHPOBAHUA TaKHym 00pa3zoy, 4To0e MOMHO OhUTO DpHMeHHTH
meton Jlannaca.

IIpusensaa meton Jlamtaca, morydaeM ACHMOTOTHEMECKYIO
GopMyLy DA KHTETPANA B BHle CyMMbl BRIAJOB TOYeK MaK-
cumyya. [ipn manomenmn Meroga mepepana OCHOBHON sama-
4ol ABAAETCHA OLpENeNcHHE CBOTICTB TeX TOULK, ROTOPHIE MO-
ryr GBITL TOTKAMHE MAKCAMYMa HA HKOHTYDe, OPUroIHOM ATH
npuMeHen#A Metona Jlamnaca.

Boeener pan nowmarail, ¢ xoropsiuu mpurercA padoTars
B METGJRE NépeBana.

Touxamu nepesasa ANANUTHURCKON GYHKINH h(z) HA~
30BEM TOYKH, B KoTopulx A’(z) ofpamaetes B uyne. Hopad-
KoM TOUKH HEpeBaia H&sOREM KpPaTROCTH Hyna h'(z). Hom-
ULl KOHTYpa GydeM HHOTJa TOME OTHOCHTh K TOUKAM I[epe-
Baya, OpHANONCHBaA 1M HYTeRoA mopaAIok.

HazBanite «To9KklU meperalas OILACHAETCA TeM, UTO £CIN
CYNTATh MoBepxHocTh u = Re i (z) naolpamennem ropmoft
MECTHOCTH, To TOUKH, B RoTopeix k'(z} = 0, 6yayT moxown
HMCHEO Ha ropusle mepesatsl. (JTH TOUKH odAsaTeabro Oy-
RYT CeNMOBBIMH TOUKAME, TAK KAK TapMoaudecxan OYHRIESN
Re k{z) He MOMeT EMETH HN MAKCHMYMOB, BN MAHHMYMOB.)

Ham Bauo mMers OpejcTapieHine ¢ XApPaKTePe HOBEPX-
npocta u = Re h(3) B ORPECTHOCTH TOYER NEpeBaa.

Jemma 1. B rouxe nepesasa z= ¢ nopadka p nepe-
cexnwres p+ 1 aunuii Re h(z) = Reh(c), woropue pas-
Susaior HOCTATONHO MAAYK OKPECTHOCTL TOYKU 1 ==C Ha
2p 42 cenropa. B p+ 1 ua stux cenropos Rekh(z} <<
< Reh(e), a ¢ dpy2ux Reh{z)>> Reh(c), npuven npu
o6r0de no Rpy2y TURUE CEKTODLL WepedyoTes.,

Norkasatenbcrso. Eeam z= ¢ — ToYka mnepesana
nopAoxa p, To

Rie) =...=hP () =10, ~h**D{e)s=0,
Hoatomy cb}'ﬂ_m(m{

LR )

hy (2) = {h (5) — k()™

VAOBIRTBOPHET YCIOBHIO Rife) %0 xu oTobpasmenpge lm
=k (z}) B3aEMHO ONHO3EAYHO H KOHQOPMHO TEPEBOZHT MA~
AYI0 OKPECTHOLTE TOYKE Z = ¢ B MAJYK OKPeCTHOOTh TOURE
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= (0. HKpusnie, nepexogamme upu 5ToM B OpAMBIE

2htl _
lrn{f';em’""2 )=0 k=1,2, ..., p+1, asiaiorca apanu-
THYECKUMH KPDHBBINME, ISIAIMMH OKPECTHOCTL TOUKE % = C_
Ha 2p -+ 2 cerropa. - :

Ho A(z) —h(c) = LP*}, 130 uTO HA WOCTPOEHHLIX KPH-
BeX ME mMeeM Re(h{z)—h(c)) = 0. B cexropax, zagam-
JEHHRX MEeMAY O0TpPe3KaMH mOCT[UeHHBIX Hpusmx uepexonﬂ-

am—1
EIMMH B JTYIH argl——,p_'._2 ﬂarg@— +3 n k=

2, ... P}, Mt nveem Rek(z) >Rek{c), a4 B OCTANBHBIX
Reh{z} << Reh{c). Jlemua moxasana.

JAurnnamy Haubvicrpetiniezo cnyera nnag gyuroan hk(z)
MM Ha30BReM KPHERIE, RBIOONL RoTopelx Im R(z) coxpasAer
mocroAHHE0e gHAaueHKe, [Tojy annuedl waubwcrpefitiero cuy-
cKa, euixodmigel w3 Touku Z = zp, MBI OYyNéM DOHWMATE Ty
TACTH BTOH KpHBoil, Ha reTopoH Reh(z)} < Re h(zy).

TeME #e paccyIeRHUAMH, 9F0 W B neMme 1, MH Jerko
IOKAKEeM. CIeAyNIee VIRe K IEHHE,

Nemma 2. Hs rouxu nepesara nopsdsa p evixodur
p+1 avnus naubwierpeditueso enyexa. B ramdon cerrope,
2de Re h(z) << Reh(c), mpoxodur POEHO ofha AUKILS HALL-
dutcrpeiiuieso crycka,

Jduepr Im k(z) = const noayimam Baspague JAHHHI
HAMOLICTpelmero cOycka, Tak xak nmonl Rux Re h(z) ybu- -
Raer GBICTPEe, UeM OO JPYIHM HANPABTeHTAM.

PacemoTpny ocHoBHEIE 3a1a%H MeTOIa MepeBaja HAa HA-
ferpajax BUAa

Fy={o@e™dz, e ()
Je@

Bufepex KoHTyp € TaximM ofpasoM, 4TodB K WHTErpansy
MOHO OBlj0 DpuMenuTh MeTog Jasnaca, BelacmuM, Karms
YCIOBMAM ROBREH YAODIETBOPATL Takoli xomtyp. Eeaun rou-
Typ suibpan uw Re h(z) nocrTHraer MakcmMyMa HA Hem B TO9-
R® 2 = Zo, T ACHMITOTHYecKAA POpMyNa, MOTYICHHAA Me-
tomoM Jlanmaca, 6yaer mmers Bux F(f) ~ At™e¢™0, Brg
8EAYAT, 4T0, clerka medOpMHPYA KOHTYD, MbI HE CMOMKEM
mOMIyIHMTL MOBHI KOHTYD, H& KOTODOM HamGOTbinee smawe- .
wge Re /i(z) Gwno Ol MeHBIIR, TAK Kak TOrZA Yyme rpybaa
- OM@EKA HETErpasf’ NpoTEBOpednya 6K ACHMUOTOTHYECKON
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dopmyne. Taruu o6pasoM, KOHTYp, OPUrORHGIE ATA OpDME-
HeHzA Merofja Jlaomaca, moaieHd yaoBNeTBOPATH YCIOBHIO:

(A} Hpu woboii maaci dedopmayuiss KORTYPA HAUGOAb=
wee snavenue Re h(z) na wonrype ne YMEHBILALTCR,

3aMeTHM, WTO KORTYD, YJAOBETBOPHIOMMH yCIOBHIO (A),
BOOOLIS TOBOPA, e 06Aaal CyLecThOBATH, MoseT oxazarned,
uro Haufombmece amademue ¢yuxuun Be A(z) 1a romtype
MOMRHO CRENAThH TeM MeWblue, yeM 0alyKe B3ATh KORTYD R
ocobolt Todke {z) unm A(z). ITo o3mauaeT TOABKO TO, UTO
K TAKOMY HHTeIpATy MeTOJ DepeBaja HeIPHMEHHM, XN,
MIBIME CIOBAMHE, TF0 BCHMITOTHYECKOO NOBAeHNe WHTeT-
pama ompemeNAeTCH He TOUKAMI NepeBana, 4 OCOOBIMH TOY-
KaMH DOAMHTerpanbHofi yHenmu. C mpHMepaMy OOTOOHUEQ
puda Mbl BETPEYalHCh B IPHMCLEHIIAX TeopHH BHIYETOB,

JaguM aaRELHT KpITepHil TOro, 4Te KOHTYpP YIOBIETBOpPH-
cr yeaormio (A}, pBeAs HpelBApUTENLHO elOe ONIG HONATIE,

Bymes ropopurs, wro xouryp nporodur wepes rowxy
nepesaad, eCIn B OKPECTHOCTH 3TOH TOYKH OH JIGH:HT B JBYX
PA3THYHELY CeKTODAX, B KoToperx Le k(z) < Rehi(c). Dro
COOTBETCTBYET TOMY, 9T¢ UYTH HA MOBEPXHOCTE i = Re h(z),
nzofparken B ROHTYpoM, - DeACTRHTENRHO BeleT depes’
Hepesas, & He RPOCTO MOFHHMABTCA EBAa Nepesal, a DoToMd
CHyCKaeTcd 00pATHO B TY K@ CTOPOHY.

Teopema 1.6.1. Jua roeo urobm wxouryp € ydos.e-
raopas yeaosuwr (A), Meobrodumo u docraroumo, urobnt
-Hauboavtree anauenue Re k(z) wa C BSocrucaaocy 8 xonye
KOHTYPE UAll 8 TOURE NEpesaq, “epes KoTopyio nporodur
rontyp C.

Jokazateascrno. [HocraroumocTs cnegyer u3 Toro,
uyro Mamoll FedopMamued KoHTypa C Mbl HE MOMEM YMEHb-
muTh Raubonsutee smavenus Ile 2(z) B Touke mepesanty, e-
pes3 HOTOpYIo HpoXomuT konTyp € (reorpafmuecku 3To 03na-
naeT, 9TO OYTh WEPE3 WePeRan caMmli uuskuit), a sHazeHHe
Re (2} B roHIe koHTypa BoOGIE He MeHgeTcs npu pedop-
Malgli KOHTYpa.

Heofxoammocrs cnegyeT w3 TOrO, 49T¢ GCAH HKOHTYP FHe .
UPOXONNT Yepe3 DePeBal, To OH PachojiomeH, TOBOPA reorpa-
(uvecKm, Ha OJHOM CKWONG TODH, M MEI BCETR .MOMWEM
HEMHOMO OMYCTHTH €70 BHHA N0 CRIOHY,

Ecnn Mel mMeem muTerpan puga (1) = HOHTyp C ynos-
JNeTBOpAET Yeaosuio (A), TO aTOT KOHTYD YKe cOBCEM Mmpo-
¢To OpeofpasoBath K (BUAY, NPUrORHOMY Jisi NpUMEREEnsA

5 M. A. Esrpados



€6 . 1 METO]I]:I OONYYEHHA ACAMIITOTHYECKWX OLEHOK

Metopa Jlaomaca, Ilpn oToM Touwkamm smakcumyma OygyT
TOUKH OEPOBATE, YOPe3 KOTGPHE LPOXONAT KOUTYD, WAH KOH-
nel kKoETYpa, [dng nToli meny HaM HYKHO TOALKO BCe TacTH
KOHTYD#&, KpoM8 HeSONbIIMX OHPECTHOCTRi TOYeK nepeBada
I KOHIOB KOHTYpa, OHYCTHTh HMMe ¥poBRa Hanloabllero
BHAYGHHA, & B STHX OKPECTHOCTAX [MOBeCTH KOHTYp HO Jai-
HIfAM Hanbhierpeiimero enycra, HuTerpan no Junimm HaA-
ORICTpeHIIOro cOycKka JOMycKaeT oleRKy MeroloM Jlannaea,
TAK KaK Ha JHHHN HauOpicrpeliluero cuycka QyHRIHA
Im h(z} coxpauser NOCTOAHHOE SHAYEHME, T, ©, APIYMEHT
dyaroan e** nocroamen.

HETerpan mo manoit oRpecTHOCTN TOUKM MAKCHMYyMa, T. o,
BRKIAA TOYKH MAHCHMYMA, HAM €CTeCTBEHHO HA3BaTh Teleph
erARdon TOuKW nepesaq. TIOHATH® BRIALA TOYKH MepeBana
ofipeJe/ieHO, KOrZa HAM Jal KOHTYD, HPeXONAMMI depes aTy
TOURY Nepepara, IIH, 970 To e, Korja 3aJaNEl BA COHTO-
pa, B Koropux Reh(z) <I Rek(c). Brnax Touxm nepesana
| RRIUMCTAeTCH OOKYRBIME JuiA Mernfa JTamaaca mpHewaw,

IIppsexem dopMyasl 114 BENALA TOWKA Nepepata HAA
KOHIA KOHTYpa ® waterpaa suaa (1) B npyx manfonee ynor-
peburenLHLIY CAYIAAX.

Ecau z = ¢ — mauamo wourypa n R'{c) == 0, 10 {var-
mua V.{(2) (BH.TlaTl TouKA 2 = ¢ B unATerpan {(1}) nmeer
acmmromqecﬁnn pag

-

[=-]
Vo m e™ I a7, ew (2)
n=1_

anm {ecam mpepnoaonuts ¢{c) = 0 @ orpammunTHCA HEp-
BBIM WICHOM)

. 1 (¢ e) - |
Ve ~ i teoe (3)

KosdPunmenter 8 dopmyae (2) naxonsazea ms pasmomenHs

v

S ™ = g e+ () ¥ (W)

n=0
rae $ysrnus Pp(u) oupefelena ypasLueHmes
hc+w(u}) =h(c)—u, P(0) =0

Cront ocofo mONTEPKHYTL, uTo (OPMYAEL T4 BKIARA He
MEHAKT CBOETO BHA B 3ABMCHMOCTH OT argil,
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Ecnm 2z = ¢— T0UKa DepeBasa mepsoro UOPAXKA, TO
dyernusg V. (f) (srrag Toukr z = ¢ B uHTerpax (1)) upe-
eT acHMOTOTHYECKHA DAX

(2n}l @
V (i)w ‘l/ 1 th(c)z J;zn f:, 1o (4)

nne (echm EPeANOTOMHTh ¢(c) =0 u OrpaNmdUNTLCHE mep-
BRIN TJIEHOM) :

v (t)~V T RO, imw ()
Hooddrmnenror B @opMyae (4} HAXOIATCA H3 pPasACyKeHIA

2 an” =gl + b @) ¥ ),

tae HyHRnns ¢(u) ompelerena ypaBHEHERM

hie+9(w)) = hie)—u2, $(0) = 0, =/~ +a7 ().

Adna wopea B (opmynax GepeTca TOT HAW HEOH SHAK B
SABHCHMOCTH . 0T HAnpamleHua koHTypa. DBomee Tounme,
arg Y—h" (¢} Geperes PABHLIM YAy MEHKAY HONOIKHTCIE-
HEIM HaOpapreHHeM JAefiCTBMTEILHON OCH B HaTpaBACHHEM
KAcATENbHOK K KOHTYPY, HAYUIEMY B OKDECTHOCTH TOTKII
OepeBana 0¢ JHHAAM HanbwcTpelllero coycka,

3daseTns, 970, X0Ta BHA POPMYN ONA BRIAJA TOIKE Oepe-
BAJIa HE MEOHAETCA B BaBHCHMOCTH OT arg f, »To eIle He 3HA-
MHT, UTO ACHMOTOTAYECKOS moBeflenne mETerpana (1} moxs-
HO ObITh OIHUM B TeM e npn pasandawix arg . Jeao 8 Tom,
91O PASIMAHMM Argf MOTYT OTEEYATH PAIAMTALIC KORTYH,
yAoBTETRODAWIIAG yemorHio (A).

OcHOBHOW peaynbTaT, KOTOPHIM MBI 9acTO OyAeM IOAB-
30BATHCA, COCTOHT B CACAVIONUICM.

Teopema 1.62. Ecau mer umeem Koreunbilli Kouryp €,
yeaurom Lexatyuli 8 00aacTyY peeysspHOCTY (ByHEYUL @ (2)
u h{z), v nauboavwee snavenue Re h{z) ma C dotrucaerca
8 TOMKAX nepesanq, wepei xoropule ppoxodur sToT KO-
5e ' '

»
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Typ (Wil ¢ e2o KOHWGZT), TO GCUMRTOTURECKOE Rogedenue
unrespasa (1) npu t - co daerca eymmoll ewnadoe sTur
ToUeR nepeeaaa (WAl KOHO8 RORTYPA),

HdoragatexscTio. ITpesmjie Bcero Mu cmxerka je-
Jopmupyem korTyp €, 9700p Rauboapwiee spavenne Re h(z)
HA HeM JOCTHIAZOCH TOARKO B TOUKAX MepeBana HIH. B
KOHIAX KOHTYpa, DT¢ BCETJA BOIMOKHO B ORPECTHOCTH KasK-
nof TOYKH, OTHHYHOH OT TOYKM mepenaia, 8 JIA JOKAZATeNE-
CTRA BOBMOMKEOCTH TARGH AedopMAIIMH B IeI0OM CAEAVeT
npudenurs Jemmy Iefine — Bopeas o kKoHe4HoM NOKPEITHIL
B okpecTHocTH ToUeR mepeBala N KOHIOE KOHTYP&, B KOTO-
pEIX focTHraercs HanGonbmee anadeAde Rek(z), MH  Mo-
seM TMOBECTH HOHTYD Mo JDUHAaM HaBOBICTpeiiliero cOycka.
Ilocae atore mHTErpas Mo MOAYYCHHOMY KOHTYpY pasbubsaer-
CH Ha CYMMY HHTETpafoB 0O OKPECTHOCTAM TO4eK ¢ EBali-
Goapmas 8uadennesm Ref(z) u ga pETCrpan mo ocrapmekcs
uactit, HuTerpaast mo okpecTHoCTAM. JaKT €YMMY BHAANORH,
a4 HHTeTpaST o ocTaBmeficA 4acT SRCHOHEHIUATbLIO . Mag.
TeopeMa noKAZaH&,

JoxazanHan Teopema Nerce NEPEHOCHTCH Ha . caydait,
trga ¢ CTPeMETCA K GeCHONCYHOCTH YiMC Ieé Io OpAMoii,
a B HEeKOTOpOM yrie,

eopema 163 Hyerv umeerca roneunnld konryp C,
yeausom gaexwagul 8 obaacru peeyaapnoctu @(z} u h(z),
u maubosvuiee snawenue $ywryun Re{e®h(z)} na C npu
ambos 8, 8, = B << By, docTuzaerca ¢ 0BROU U3 TOUER Ne-
peeaaa, wepez koropwe nporodur aret  Kowvyp. Toeda
acusxnroruteckoe nosedenue uwnrezpasa (1) npu t—o0,
01 << argt =< 0y, Qaerca cymroi awaadoe osTux TOUEK Re-
peeaaa.

Has muTerpamos Golee ofimero BEJA MOMIHO, KAK H B
metofe Jlamgnaca, meecTH NOHATHe DPAIKYCA BIHAHHA TOYRH
uepenaﬁa H COOTBeTCTEYHOLCE HOHATH® BHIANA TO4HKY Iepe-
pama, I{ comanenuso, gna umprerpads ofimerc BHAR, DOCTPo-
@B KORTYD ¢ maufombiuuM smayendeM Rek(z, ¢) B Towkax
mepesana, Mil, BooONIS IOBOPA, HE MOMKeM YTBePXKIATH, 4T0
acHMOTOTHYECKOE NOBEeTCEde HHTETPANA ONPEASNAeTCA CYM-
Moll BHIATOR TOYER IepPeBaTa, Hpn'ngﬂa ATOTO B TOM, 4TO
opd YBeIAYERUHA [ THCAO TOYEK OepeBaNiA MOMKET YEBEJH9H-
-BAThLCA O MOMET QKa3aThLCH, YTO BKISIAMH TOYeK HepeBajna,
sHaveHa Re A(z, ) B KOTOPLIX MEHBLINS HAMGONBIHEr0, Helb
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31 npeEedpeds. B SoabIMUHCTBE CAYY&EB OT 3TOH TPYAHOCTH
MOMHO o0cBOOOIHTBCA, CBegA MODOAXOLAIHeH saMeHoll Hepe-
MeHnol Hanl mETeTpax K Bufny (1) ¢ gyunxuuedi ¢(z), sapn-
eamedt or ¢, Ho enado,

" Boofine, cnefyeT oTMETHTB, 9TO NONYIeHHE METOHOM Ie-
pesagsa acusmorornteckux GopMysa AR HHETErpadcs DBoiee
obmero riuxa, veM sug (1), IpHHEUUUINAALEC MaN0 OTAMYAET-
e OT TOH :Ke. 3339 aas murerpasop sEga (1), Ho Tpelyer
GoJlee BEICOKOE TEXHHKH OHEUOK. ITY TeXHHKY MMKIO OpiI-
o0pecTH, TOJBKO DEMIUB CAMOCTOATEABHO PAN J0CTATOYHO
CAGKELIX 334a9. Mol e npeciefyeMm &b JATh YMTATETHO
BO3MOIKIOCTE OCROITE TAKRYI TCXHHKY H OODTOMY OTpaHIH-
4EMCA PAasbopoM CPABHHTENRHO NPOCTHIX 3ajad, OCBEIHAD-
WIHY JUIE OCHOBHWIE OPHUTIMNHAILHEIE BOODOCK METOAA,
Menawmuy 0IHAROMATHCA C TCXHHKO ODHMEHEHHH METOAA
mepepada Gogee MOAPODHO MOMHO PEROMEHIOBAThL OOpPATITE-
ca & nunre H. T ne Bpefira ¢AcuMoToTudeckire MeTonul B
anamiae», HJI, 1961 r.

IIpuwep 1, Haiigem acumurorudeckyw QopMyay Iis
dyvukunn Bececena J, () mopm f— o0 n mpn xoboum Xerom
HEOTPULATEIREOM §.

byurmea Beccens J,(¢) Momer GolTh onpejenena IH-
TerpaIoM

ta| =
——
N
i
nl"‘
L

J () = 2—:1-; f e b T g, A(6)
fzi=1

OT(‘-IOI[a JeTKRO [INIYMITE H PA3NNEeRie B DAJ 10 CTele-
HaM i:

_'% IR G Vi
JS(I)_-néri) 2 nt s+ ml’

Hdnsa mnonyqeHnd acHMOTOTHYecKoH dopMynsr MpHMeHHM
) _ i
smeroa mepesata. llonomum ¢ {z2)=z"*"Lh(z)= Rk —T)

£

a B KauecTBe KouTypa C BoshMeM oRpysHocth [z2] =1,
TouwkaMs nepeBala ABNAWTICA %) = { H 32 = —i. llpn aw-

- : 1 1
Geix O HanSonemee 3nagenne pynrnan Re {T e'® (_z - 's_)}=
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= — 5inBsin @ (¢ = arg z) Ha okpymuocTn |z} = 1 gocru-
raeTcA B 0gHOH W3 Tuvek mepesaaa. Iloatomy cormacso Teo-
peme 163 acmmorormueckoe momedenmme J,(¢) mpm 11— o0
JaeTesn CYMMoit BRJAANOR TOREK HEPeBATA 3, == { W Iy == -,
T. €, ACHMITOTHYeCKN DAY TAKOB:

. 1. FLS
by 2,2 S
Jo 0y = —— 3 {it e a.t "
S = =0 2 ant
—f -—1x-|—i—-{s+1)
+(—it) Te 2 bt ()

fi=§

_1 " \..1
(s {it) *a {— it} 2 GepyTca rraBHEIE 3HATEHHA; HEOIHO-
3HAYHOCTE TJABHOIO 3HAYEHHA OPH OTPHLATEILHEYX 3HAYEe-
HHAX {f H —if He HIpaeT PpoJH, TAK KaK TOrga COGTBETCT-
BYIOEL e CIArA€MBle IRCOQHEHIHAJNDPHO MAJBI),

Eenun orpasiHaiTiea TASDNBIMH UReHaMu HTOro ACHMETO-
TUTECKOTO PAja M HPeANONIORKTL ¢ JAemamiM B yriae
fargt| = a—mn, M >0, 10 Mar moxywum Gomee mpoeTYIO
ACHMOTOTITHCCHY ) (I)op\fy.n} :

ns dn 1
i
t= oo, |argi s a—1.
Iipawep 2. Hafigeum scuMaoToTHYECKoe NOBETERHe OPH

t— oo (PyYHRIIO

1 ’ -1—:1'
[ T
On (t) = 55 Vz e® dz,

rae € — GeckomewHel KOHTYp, BaduHAMuiica B yrie
- % <argzs < — % W ROHYAION[ECA B yIie % < Argz <
n : . . . .
<z :
) 1 4 n
pn %-}- n|arg 2} K5 — 1, 0<<n < 4, Auee

Re—‘.";— =L%—]—scos (3 arg 2)< ﬂJngs sin 3.
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TaK 9TO HHTerpan CX0JMTCH HpH BCeX KOMIMEKCHBIX { I
npelcTaBrAeT coboi neayio ¢gynimio,

Jlng moxyuenHs ACHMMOTOTHYECKOH DOPMYIH] IPUMEHIM
Meton mepepaia, Eean argt urcHpoBaH, TO 3aMeHOi
2= t{"s ma momem npusectn umTerpan x smay (1). Iro
J14¢T BO3MOH{HOCTb mpuMenutk Teopemy 1.6.2, a ramse mo-
JYYHTE RCHMOTOFUYECKHE PAIBI IAH BRIAZ0OB TOUEK MCpepa-
aa, Takny 06pasoM, 0CTAaeTCA JNIL MOCTPOHTL KOHTYD, Ha

5%
RoTopoM Hauboabuwee aHavenue Re {T + 33} JOCTUTAETCA B

TOUKE IepeBAJA.

Paceuorpuy cuavaua cayuaif, rorpa |arg{—t)| € n—n,
1 >0, Toner mopepana ape: 2, (8} =} = tuz,(f) =~V — ¢
{anA ropun OepeM ImaRmoe anawewne}. ITonpoGyeM R3ATH
B KAUeCTBE¢ KOMTYPA BePTHKANBHYE ODAMYK, IPOXOIALLYIO
gepea Touky z;(t}. Ha atoft npasoi myeem 2z =1 —1 + iy,
—0 <] [y =< 00, H

Rol3- 4 atf = - Res)/ =7 — ytRe )/ = .

23
Tax kak Re)/ = ¢ >0, To nanbonsiuge 3gadenue He('T—_l- zt)

Hd HAalleM KOHTYpE FelcTBUTeNLEO nocturactes mpi y =0,
T. €. B ToYke nepesana z == z;({}, [losToMy MBL MomeM mpii-
smeHuth Teopesmy 1.6.2. (Xo0Ta womtyp n Geckomedmk, Ho
HeTPYINo yOemMTLCA, 9TC QHTeCPAJOM [0 FACTH €ro, JeHa-
juell BHe Kpyra ¢ DEHTPOM B TOHUKe Nepepaia ¥ PagEycod
wopazka Ve, smompo npenedpeyn.}

C nomownlo sameHm 2 ==V — 1 w mppumenenun dop-
myas {4) paa BKJIATA TOYKH Ieperaia MH JETKO HOMydaes
aCHMIOTOTHTIECKAR paj

nod
P Do —
: (— ”2 4 §” T wy —
Qn(f)%z—y-a'e }_Ia.,‘(t]/——t) .
h=0

t+oo, |arg(—Higm—m,
dxecs roadunrerTn g, ompeaenawTes dopMyTAMA

L —af aB e
BT 2k 2k Y|
K2 dw (1+ e; )
w=f)
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Ecne spavemmA { OAH3KM K AeHCTBHTEAbLHEIM DOMOHH-
TeILHHM, TO HADIA ACHMETOTHIECKAas dopMyna wepecTaer
fHTHL BepHOM, TaR Kax K HAeMYy KOHTYpy npHémmkaercs
BTOpas TOYKA LOPeBAIA M ge BIMAHHEM YiKe HENb3A IPeHe-
fpeusn.

Yrodm noayuInTs ACHMOTOTHIECKY O c{mpnyny A t—» oo,
largt| = n, DoCTpoMM KOMTYpP HECKONBKO BoMee CHOMKHBIM

ofpasoM. PacecmoTpmM mopelzesue Be (T+ zt) Ha apAMoil
1

z=i)t+ y33 s—00 <y <X oo {paa V't JepeTea [AABHGH

spagennc). Hueoym .

- - o
i 2 i o am
Re (ZT + zt} = Re(it Vi) — -5‘3_" —- y?Re (e oY, t)_
il :
Amagormsmo ma Hpaoll 2= — i+ ye °, —eo <y < oo,
HMeeM
, i 3 P
. Re(‘T + zt) —~ — L Re(uV D - L~y Be(e ¢ Vt).
. y3

Gynrmma — == ay®nmeer maxcumyM ops y= (0 ® oTpa-
pareasra npu y 2 —3a. [losrosy, B23AB ROETYD, COCTOAULui
ai ml

RS N -
12 oTpeakos npaMaxz =iVt ye' w1 =— iVt+uye °,
JAeKAIHX HanpaBo OT HX TOYKA [IePecelemusd, Msl OOXY4dM
(RpH  XOCTATOUHO MaloM 1), uTo nambompllec 3EATCDNC

i : o
Re (T—l— zt) JAoCTHraeTed B OFHOH M3 ToYeK Oepesana. {3a-

MeTHM, Hro nocne saMenm z =0}t Koﬂ'ryp CTAROBUTCA
HOYTH HE3ABUCUMBIM OT £.)

ITe TeopeMe 1.6.2 acemmrormveckoe nosefeime (1)
JaercA CyMMoil praanop ofeux rtover nepenana, Orpanmuan-
BASChL TAABELIMHM LIGHAMH &CHMOTOTUYECKHX pPAJOB, OPHXO-
nuM K dopmyne

KNCES _g % {co;(%:g+ %——;-)w(r‘%)L

L+, |argtism.
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Jo cux Dop Mul He KAacaJUCh ORHOTO YPE3BHIYANHO BAK-

-~ Roro Boupoca, MMenno M He roBopuiIE 0 TOM, Ha OCHOBA-
HIH Kakux coo0pameEndl MOKHO, BHOHPATL TOUKH mepeBala,
gepe3 KOTOpHle Hy:HO BecTH KoETYp, OO0 sToM eme Gyner
uatTH peus B § 3.1 (07A DATETPANOB CHEIMATHLHOTG BUMUA}.

3ATAUYN H TONONHEHHA K § 1.6

~ 1° Hyers k(z, 1) — MEOTOMIEE 0T 2, CTROEHE KOTOPOTO Be 3apdcHT
GT mapaserpa f, ® KOATYp  cocTaBleHd U3 IRYX AWHHN HanOBHerpeii-
UWI2T0 COyckd, BHXOIAIUEX H3 TOYKE Hepésana z = c({}, Ecam nps
Brex f fewalix B HelioTopofl feckoHeHOM ofdacTn G, ToTka mepe-
Baka 2 == c(f} vMeer mepeelli mopagor ® wpn mofom 4> 0 B wpyre

1

- -

" %
fr—e(y < dlh eyt "y Jt1>tiA), ted
BET JIpYTUX TOWCKR MEDEBANA, TO

O nes / 27
\e"[*-“dzn- — =MD L, rea.

]_,-*’ k. (¢ (1), 1)
C .

2% Myers apanmurodeckag (YHERLAA h{z) peryiapea B BekoTopod
fecroRrenroii ofaactn D, a ee mpousseimas h'{z) ojmoamcrEa B3 D.
Hperooaoswuy, 970 npg tofom 4 > 0§

1

Rz~ R{D), 1meo, c€D, LED, lz—t]|<Alh D)%

MpennonokuM emge, 9ro fng #, Aeamux B Heroropof GecroHeT-
Hol oGlacTa G, BEIOAHAKTCA YCIOBIA:

) 1. Ilpa moctatoume OGOARMIKX ¢ YpapHeHHe h'(z) = ¢ HAMesT B
obiracty D pemenme z = c(f) (raxoe pemeRH: Mo:er CHITE TONL-
Ko OIHO).

2, IIpu moctatovmo foawmrax §{ < G woETYp € (sapmcamaif or 1)
aewur B D u cocrapmer u2 dacred NuHuil maubelcrpefimero cnycwa,
BEIXOTANIUX H3 TOYRH Tepebada 2 = c(i). )

3. Ipm awbov 4> ¢ a npu [¢]> #(4), te G. wpyr [2— o)) <
=2 ATR7{e{t)}|~" He coIep/HET KOHIOB RoHTYPa € O OeAUKOM JeHuT
g obmactn D,

HNokasars, 4o

_ 2n _ ‘
[rora Y g oo, o, e
o '
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3%, Homomum

IToxasath, T10

. m
a, =__1_.+_°Qf.nj___l(nl) " exp [—-r-:%— E .% +
V' (20 2 k2
k
et (7+ 1) (W +k——i) -2
+ 2 n
- K {m— k)L



Faaga I

il .
KOH®OPMHBIE OTOBPAEHWA
H TAPMOHHYECKAA MEPA ).

§ 2.1. pepsapurensurie cBeReHnA

Bo MHOI'MX KOHCTPYRULUAX TeOpHH Heablx PyHKUHA Br-
paloT CcyulecTBEHHYI0 polb KCeHPOpPMHEIE OTOOpamteHMA Tex
nau uHEX ofmacteil. Yame Bcero OpPHXOIMTCA HMeThL A0
¢ OTOOpAKEeHHAMY 0OXACTEN, AHATOIMYHBIX YUY — HA VIO,
U 03AacTRH, AHALUTNYHBIX [O0Ce — H& NOX0CY (TAK, 4TU-
Gp1 GeckomevHOCTH Hepexoamna B HeckoHednocte). Ilpu me-
Ce/I0BANHH ACUMITOTHYECKOrO DOBEXCHNA I0I0OHEIX KOH-
CTPYKIUT €CTECTBENHO BO3RUKACT HEODXOMMMOCTS MOJYIOHII
ACHMIOTOTIIYECKIX  OLEHOK 1AA KOHGODPMHBIX oToOpamennit
pbinsH Geckonewnocty, MetogaM moldydeHIA TaKHX OIEROK
U UOCHANIENA HACTOAIMAT AABA,

Mbi mawHeM ¢ Toro, 4TO HAOOMHAMM pPAA XOpPOLIO H3RecCT-
HbiX (aKTOB H3 Teephl AHAAMTHYUECKHMX I rapMCOHHUeCKHX
Gy UK,

Ilyery, dyaruna f(z) perynspma nmnm MepoMopdia B 00-
nacTH [} RoMaNexcHOR MIOCKOCTIH, '

Dyvuxnna f(z2) Raswpaercs cdHoaucTHol 8 obaacTu, ecid
OHA OPHOAMAET  PASAHUERIE 3HAYCHUA B DASANYNLIY TOTHAX
aToff olnacTH,

Pyuruna f(z) HaspiBaeTcA OJHGANCTHOU € ToUKe, GCIR
OHA OJANJINCTHA B HEKOTOPOi OKPECTHOCTH 2Tof TOUKN,

Ouepuano, 9T0 QYHKIHA, OIBONHCTHAA B OBNACTH, OJTHO-
AMCTHR B Kamaoll Touke oToll ofnactu. Opnaxoe npuMep
bymkmun  f(2) = ¢ NOKA3KBAET, 9T0 CYINecTBYIOT (PyHE-
LUH, CAHONMCTELE B KOJKAOH TO9Ke 00nacTU M HE oquo.uuc'r-
HBI¢ B 00gACTH,

Eenn gpyurmia f{z) peryiaspua v Touxe a == 00, 10 guf
ee OJTHOJINCTHOCTH B 5TOH TOUK® HeodXOAUMO W JOCTATOTHO,
91068 [ (@) == 0.

- Hongopmnuun orobpamenuer obnactu D massisaercn
oTo0paxkenme, coBeplIaeMos (QyEKmMeE w = f(z) Mepo-
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mopdHoil nm ogmonucruoil B 2708t ofaacty, Ofpaaor obaact
D npn roumdopMeoM orobpamennn w = f(z) apasercs MHEO--
sRecTRO (r, cocTofimiee N3 3HATEHU, NPAHHMAEMHIX PYHK-
et f(z) B obnactu D. MapectHo, uTo MHOMRECTEC (f TAKKE
ABIAeTCH 00IacThIo,

3

OcHOBONONATAIOIINM  peafibTaToM TEOPHH KOHQOPMHBIX
oTodpasEeHnlt ABJIACICA XOPOWI0 ussecTHAR Teopens Pumana:

Eeau D — odHoceasnag 06aacTs, 2paHuyd Koropotl cos
feprcur Goaee odnoil Touku, To cyujecTeyer gymryua f(z},
konfiopuno orobpamaioujen obaacte D wna xpye |wl| << 1,
Dyuryus f(z} orpedesserca eduncreennviy obpaszon, ecau
sadary Touky a obaactu D, nepexodaugyro € yeurp rpyeq,
u geaununy 0 = arg f'(a).

[Myery w= f(z)-—ﬂahue A I{mubupnmue OTUGpame- '
Hae ofmacte D ma epmmuumsii kpyr, & 2 = @(w) — obpar-
moe oTobpasceHne, Boofme roBops, dyunmus f{2) me onpe-
geJIeHA HA rpaHMne obnacry D, a dyvurnusg ¢(w) ®He omps-
AeNeHa HA eHHUMAOH oKpymHocTH. QOFHAKO WPH HEKOTOPDIX
HOOONHETENLHBIX YCAOBHAX Ha odmacte D st PyREKUDH
MOREO Joompeacaintt. Of 9ToM TOBOPNT CMSAYIMAA XOPOUs
H3BECTHAg TeOpeMa, HOCANIAA HA3BAHIE RPUHYLNE COOTECT-
CTEUA 2PAHUY:

Ecau obaacre D ocpanuvena npocrod samenyrold wpu-
eoli, To woMgopuioe orobpamenue obsacru D wa wpye
[] << 1 momcro npodoimurs 3o Hempepvienoszo u S3AUMKO
0IHOSHAUHOZG OTOGpaNcenU s 3aMplRaNUL obaacry D na wpya
|w] < 1.

Husmmu caopayn, dynkuno f(z} MomBO paccMaTpHBath
HAK HeapepuBHYW OyHMUIO D 3aMmbirannn  ofnactu D,
a g(w) — rax yHKUMIO, HEOPEPHIDHYI0 B 3aMKHYTOM Kpy-
re {wl < 1. .

Ecan dyaxuua L= j(z) xoudopmioe otoldpamaer of-
aacte D) ma obnactes Dy, a gynsmna w = g(§) wondopmuo
orodpamaer obnacrk Dy ma ofmacrs D, 1o byErmma w =
= g{f{2)) ouerwnmHe kKomdopuuo orolpamaer obmacts D
na ofaacte D;. IloaToMy us reopembl PuMana cnenyer cy-
niecTOBaRUEe KoHpopMHOIO OTofpaskeHUsA OBHOH OAHOCBAS-
-Hofl ofMacTE HA OPYTYIO0, CCHIA TPAHHNR HTHX OJHOCBAIHEIX
obgacTeil cofep:kar He MeHee ABYX Towek kaxkpas. [To moit
e OPHIHHe NPHHENHD COOTBETCTBHA TPAHENI COXpaHAeT CH-



§ 2.4. OPEIBAPATEINRHHME CREJIEHHH i)

AY H AnA orodpamield Apyr Ha& ApYra o)X CHOCBA3HBIX
ofacreil, OrpaHHYeHANK NPOCTHME FAMKHYTHIMA KPHBbI-
mm, Donee Tore, opmrunm ¢OOTBETCTBUA rPAHHI Jerko pac-
NpOCTPaHAeTes W HA OTODpAMKEHHS MHOTOCBA3HWYX olmacreit,
Tak Kak (ymruss, xomfopuHe orofpaxalinan Xpyr Ba
Jpyra e MHOTOCBA3HBIC o0xacti,” orofpaaer 1t aroboe
OIIOCDAZALIS TACTH DTHX o0JacTeil. .

dna orodpamenusn odmacTell, OTPAHHYEHHEIN OPOCTBIMI
SAMKHYTRIMK KDHBHIMU, HMeeTcH 0oiulee pazHooipaiatie B
coocodax BLIUEANTh eAuOCTReNnoe oTodpaxeyne. Yaue soe-
T0 HCOOABYWTCA Cledywine asa cnocoda:

1. 3agaercs ofpaz ognoll BHYTpeHHEH Tourn obnactH D
i1 0o(ipagz onHOl ee rpanHIHOl TOUKMH.

2. 3aganrcs o0pasH TPeX IPIHIYHEBIX TOoYeK odaacru [,

ORERM H3 OCTIOBHRIX MeTOJ0R NCCHENNBARHA 247ad, CHA-
3ARHBIX ¢ KOH(OPMHBIMIT OTOGDAKEHIAMH, SBIALTCA CBeje-
qme oTHX 3amay K peluenmro safiaud Hupnxme ana rapmo-
nguecknx dynkunil, Mo ualomnoM mke pajg A0BoILHO X0-
pOIIO M2BECTHBIX Pe3yABTATOB O DellleHHN 3azasu jlupuxne,
DO CHavaJa HANOMHUM HCKOTOphIe 3MeMCHTADEBIC CBeeHns,
OTHOCAILINECA K FapMORATCCHAM (YRKOUAM,

Coraacio onpefeserni QyvannoA w(x, §) HasbIBARTCA
eaprontiecknti n odgactt D, ccin 0pa UMCeT HOpephIBHBE
MACTHLIE MOPOIHAROIHKE RTOPONG NCPAIKA U YIOBIeTBRODACT
vpapHen® Au(r, y) == 0 B xaKieii Touke stoil obmacTH.
diech 2& —gznepamp Jlanmaca gnd mBYX DepeMeHHEBIX, T. €,
A= 5ot

Heucrsmeumaﬂ I MHIIMaA YMACTh &HAIUTHIECKOMH cbym\-
uMH ABIAOTCA  rapMouiteckusy dymrmmamu  u, ofpatHo,
RaM{IVI0 TAPMOHHTECKY0 B NIHOCRH3HOHA oﬁnacm dyREmHD
MOMHO [PeCTABATH, KAR REHCTBRTEABHYI HJAN MHHEMYIO
wacTes QYHKNUH, aHaINTHYecKkok B »Tofi ofmactm (MEL Re
GypeM OPOBOAATL PABNATHA MGKAY KOMIUIOKCIEOH NepeMeH-
goif 2 @ papoli REHCTRETETRHLIX RePeMEHEBX £ H j).

.OcHopHELIe $OPMYAB, OTHOCAINUECK K TapMOHIYCCKEM
YBERAAM, BHBOJATCA @3 XOPOMO H3BeCTHok Gopmyans
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T'pnEa — Ochorpa{:{cnoro

(Pena+ona={{{2 -2
I

oo,
2

' :
{na ycxopmax cOpavemnMBOCTE OTOf1 PopuMyiunl Mni ne Hy-
AeM OCTaHABJIMBATLCA, XOTA EaM OyayT HYKHb [OBOILHG
CUTIBEBIS PEIYALTATH, WX MOMHO HANTH B XOpouUmy yuedHli-
Rax aHajlusa HAU B Moell KHHre «AHaAHTIMCCKUE (DyHK-
mhus}. O8sriHo Uchoan3yeTCA wACTHBEIE CRydall OopHsejel-
Hoil hopMyirst, HOCAMIEH HasBakAe Popayav: I'puna

[rta= 8 3o ] fuavsso
D
()

Met GyvaoM OMeTL Jefo ¢ OGJBCTAMIE, OTPAHNUTENITBIMH Y-
COYHO-TIAIKHMI KPUBBIMY, II MOTOMY HANPARTEHNE BHEUIHEH

d
gopmadl 7 (a 3EAINT, H ZHOPePEHUPOBAENE Z— OO ATOMY

HADDARNEUHIO) ONpegelerno Ha Beeil rpaduime odnacro 3a
HCKTIOYEEIIRM HKoHEdINore Ymcaa todex, Yepes ds B cﬁopuy-
ae (1) obosmaven muddepesmuan AMMER Ayru hpﬁBO.‘.‘I Hl-
TCrPHPODALHL

IlycTe ¢ryurumun ¢ ¥ v rapMouuunsr B odnacta D o pe-
apepeBHO nH$depenaapyeMsl B ee saMbikagmin. Torma ma
dopuyast (1) BeTpyaHo BRiBECTH PopMydy

r(u-g—v-—-;v )ds_..{) . (2)
ap
B gacruoctTH, npn v={ nmeeu
f 2 ds = 0. 3)
ap

Ifyers (.rg., Yo) — Kanag-nnbo roura ofnactm D, a
r =V {r— )+ ¥ — v

Herpyano yGemurres, wro ¢ymumus In # apageTca rapMoHH-
YeCKOH BO BCeH ONOCKOCTH 33 HCKIIOTCHUEM TOYKM (Xo, Yo).
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Ha gopyyasr (1) merro pmiBogrIcAa dopuyra

@ du
j (ua—nlnr—-a;lnr)ds=

oD
. = 231:“' (Iov yg) + j‘jﬂu‘ lIl r d;t dy,
D
{4)
KoTOpad AN rapMOHAYecKOH (YEKIMH U DPEAEMAST BI
&l =
S(uTi-r——-d— In r) ds = 2nu (x4, Y¥,)- (3)

éb

BoabMeym B matectme obnactm D kpyr Kx ¢ memTpoM
(x0, ¥o) ® panmycoM K. Torfa Mul DoXydBM JIA TapMOHH-
YecKoll QYHRUUE & PABEHCTBO

1 {Zy, ¥y z'gflt_j‘q j uds. (6)
g

Ans opoRaroAbHOM (Herapuonnqecﬁou) PyERUAM 4 ME
TaKRe MOMeM DoAVYHTh us (PopMyasl (4} paBeHCTED

u (Tgs Yo =-f;1;72 S ‘uds—gﬁ-j‘j'ln —?-Audxd_f. {7)
X

oK g

Qopuyny (6) nna rapMomEuecKEX PYHRIAE MOMKIO 3a-
MeHHTEL CIeAVINes PABHOCHNBLHON CXOBeCHOH ¢opMyIHPOB-
RO

Cpeduee apupreruveckoe sHAMeHWN . 2apMOMUMECKON
Pynryun v 4060 ORPYMHOCTI PAGHO €€ SHAMENUID § YENT-
pe xpyea.

OTa TeopeMa HOCHT HasBaHWe reopessl o cpedmen. Ha
Eee JeTKO BHIBECTH OJUH BaikHELL pesyiabTaT (0 HeM Gyaem
roBopETh ¢ife B § 2.3). JTOT pesynLTar HOCHT HAMBAHHE

RPURGUNG MAKCUMPME U MUHUMPMQ I0d TAPMOHEYECKHX
dyRETE;
. {apmonuuecran & obaacry D PYHERUR, OTAUYHGR OT
TONFECTSEHNOL NOCTORRKOE, He MOMET RPUHLMATL GHYTPU
obagery Hu Hauboabuieso, Wik HOUMEHbUEE20 aHauenun,
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OTMeTHM, 9T0 OPHHOHAN MAKCHMYMA M MHHHMyMa He
" tpefyer HUKaKMX OpepmeaoméEdlii o rpamume obractu D

HWIM O OOBeJeHME TapMOHHYecHOE (PYBHINAH B ZAMLIKARHE
aTolt obmacTu.

B nancHelilteM ana yOopolmeEHA samuc ME GyTeM sa-
OUCHBATE TapMOHHYecKYW ¢YHREUKD L(Z, y) CHMBOJOM
u{x - iy)., 370 wmoaBOIAT HAM HMETH 60 HE ¢ AefteTBH-
TeMhACGH HAOCKOCTEIO (r, §), & ¢ KOMIIEKCHOH IIOCKOCTLID £,

Ilepeiinem k obcyxgenrwn 3aaun Juprxne.

Mpocreitnuil sap¥aur sajgaay [Aupuxme pam rapMoHuue-
cKnax (YRKI@HE cocToMT B caegyiomed, [Iyers Ha rpamune 4D
ofnactiu D samama meopepmbuaa ¢yurnua ¢(f). Tpebyerca
wafitu dynrmmio u(z), rapMoHRYeCKYIo R obaacta D 1 me-
IPePRBHYIO B €6 3aMbIKaHHM, CoBOajalmyw ¢ yarnui ¢ (§)
Ha rpannme ofaacrd D,

Us mpunmuma maxcmMysua M MEIMMYMa AR rapMomIIe-
cREX (YBRNU{ HeMENNCRHG BHTEKAST, UT6 UPOCTEMIINE Ba-
puaHT 3&7a9 JLHpHXJIe¢ HMeeT He Gonee opmoro pemenun, 01~
HAKO BOMpPOC O CYHIECTBOBAHWH XO0TA BB OOHOrO peuIeHuA
cymjectsenmo croxbee, ax ogroceasaeil obnacre D eyigect-’
BOBAHIIe pelleHHs 3a1avd [upnxie MOMHO BETRECTH U3 TOO-
pemei PuMaHa u, paofopor, U3 CYMIECTBOBAHHURZ DellIeANA 3a-
gagn Jlupuxiae MOKHO BeBECTH TeopeMmy Pamana, Mpt mpu-
sefeM {Ge3 AoxasaTeascTsBa) oanm u3 maunfonce oOOLITHELIX
PeayILTATOR O CYNIECTBORAHUM perverua sagawtx Jlupaxie.
Oprako Ham Oyaer yaoOHee IDPHHECTH pPe3VIbTAT, OTHOCH-
waficAa He K gpocteiillleMy BApUAHTY, & K HecKojbke Gomdee
ofiitenmy.

Ofofmenmnmag 2agacga JIapuxne cocTouT B cre-
AVIOTEM.

[Iycrs ma rpasEme 3D obmacta D sanama orpaﬂmeﬁnaa
¢vuromua ¢ ()}, umenman me Oomee cieTHore THCJIa TOUEK
paspeipa. Tpefyerca madttm $ynrmuio u(2), rapMOENTECKYIO
H OIpaHOYeHHYI B 00Aacte D 1 Takvio, aro

u(z}— ¢ (L), t~{, z&D, [ 0D,

B kamacik Touke {, roe dyErmua ¢ () HempepsiBHa.
OCHOBEO# Pe3YALTAT ¢ PA3PEHIBMOCTH cﬁoﬁmeﬂﬂoﬁ 3853~
w Juprxae Taxos:
Eeau obaacry D cepanunena xoneuwrnvin wucsom npoc'mx
SAMEHYTHT RpUenly (Ne enpoxduioyures 8 TOURKRY, 70 0606~
wennag sadawu Jupurae uMeer paswe odwo pewenue Gig
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arobol diynruur e{t) (oﬁ.m&mou;eu CeoTiCTEaMY, rpeﬁye.ub&-
MiL 6 ROCTAROSKE 3adavu),

ITycts o6uacts D orpasdtena ROHeYHBIM THCAOM OPOCTHIX
SaAMKHYTRIX KpMBEIX, a E -— MHOKECTBO, COCTOfMee H3 CYET-
HOro YHCJA OTPe3KOB BTHX HPNBHIX. Boabmewm B Kadectne ¢{§)
byHEGHD, paBHYIO eHHHANE B TOUKAX MHOKeeTRA E H HyJi0 B
O0CTAXBLHBIX TOUKAX rpanHusl 4D oGiactn D, Pemene sagaan
Hupuxae ¢ ravoii ¢ynrumein @(§) o Oynem ofoamavats
CIMBOJIOM

wiz; E, D).

JTo pellleHie Ha3bIBAETCA 24 PMOHIUNECKON MePol MHOMECTBA
E oraocurenuno ofinactu D, CaegyeT moMHMTh, 9T0 TAPMOHH-~
qecKad Mepd — HE 4ieao, & (QYHRUMH, onpedefennad B 0b-
aactn D,

Pemenne aagawm Iipuxae ¢ mpowaBombHoll  PyEKImE
t), sanaHHOH Ha rpannme obiactr D), MoXH)D RammcaTh B
BHJe HATErPAla

(@)= { oo &, D). (8

D

B atoit dopyyre uMp obo3magaeMm cHMBOAOM o({z; 4§, D)
[IaBEYI JTHHelHyI0 wacTs (mpHM Masmx df) rapMoRudTecKol
MEPEL OTpe3Ka rpaEuNOH o0nacTH D BAKNIYEHHOTO MEMIY
rouama & w E44E,

Mg y:me ropopHIN, 9TO pemieHue 3aAadd dupaxne mgus
rapMosHTIeekux PYHKUMA MOMHO HCHOIBSOBATH JIA IHCCIAL-
JOBaHAA BOOPOCOB, OTHOCAIOWXCA K KOHQOPMHEM oTodpaKe-
pEaM, Ogaake 4 KoL(bOpMBEEe OTCOPAREHEN MOMKHO ¢ yeme-—
XOM HCIONBL3CRATL A pemeRux aagazm” Tupuxme. Ofsramo
HCOOAb30BaRNe KoupopMHBEIX oTO0pa/ReHHE omupAeTCA HA
CAeH VIO pesyabTaT!

Hyery gynnyun w = f(2) worgopmuo orobpaxeaer o6-
aaere D wa obaacry G. Ecau Pynwyus u(w) seanercy pe-
wenuen sadaxu Jupurae ¢ obsacru G ¢ eparuvnods Gynsyi-
et @(f), 7o Pynxyus u{f(2)) seaderca pewenuem sadanu
Qupuzae ¢ obaacru D ¢ apauuwozi Ppynryuel (f(L)).

3 M, A, Esrpagon
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Dpusmep 1. Hyers 8; < B, < 8, + 2n. Hafitem rapuo-
HUYECKYW Mepy IYTU OHDYARYOCTH

={z=¢", 0, <00}

OTHOCHTENBHO Kpyra |z]| <1
HerpyaHuo mposepurts, 9To Gy agnus
8,8
1—etdh 5

v —zmeiu*-e

roBgopMHEC oTOOpamaer Rpyr |z] <1 Ba BepxHIOl HONYLIO-
CHOCTh TJOCKOCTH i, MPHYEM JYFa § HepeXONUT B OTpHIA-
TeNbHY0 wacTh fAeficTpuTexvncil ocm, Manee, owesnpgHo, 4TO

1 -
(yHRLUA —8rg WAPLNCTABIALT COG010 rAPMOHNYECKYI0 Mepy

OTPHLUATeIEROR vJacru AefcTBHTENBHOH OCH OTHOCHTEILEO
RepXHeit nonymlockoctd. [ToaToMy COTIACHO TPHBETEHHOMY
BEIUE Pe3yiLTaTY NueeM
' O,—b

£ — i 1-2_)

o (23 ?,!z|<1)———-arg (»_E -€

3AIAYN H JONOJNUEEHHNA K § 24,

1°, Mycers obnacts D omiicHBaeTCA HePaBOHCTBOM
—oo < r<{+oo, ¢fa) <y < @),

e {x) B @;{z) — ABe HenpepLBALIE TepRofaYeckine HYERIITN o
OAAHAKOBEIM UepuoIoM . Oldozmavum depes w(z) tI)thuum KOH-

$HopMEG 0TODparkalouIy oﬁ.uacn; D ma mwomocy |lm w| << 5 ranmm
00pazos, 410

Rew (z) - + a, ¢+ Rex -t oo,

Jora3aTe, 170 OYERMIA w'{z) Tepaoaudna ¢ FePHOJOM ©,

2%, Myete GyEenua wiz) xoadoepMmuo o0To0pakaeT OAEE upmo-
YroALAHK Ha APYroil rakus 0o6pazoM, 9T0 BePIIFHL NePEXONAT B Bep-
muesl, JokasaTh, 910 PYERIHA w(z) NHHeABRA, 8 DPAMOYPONBHHKN —
DoROGHEL, '

3. Nyctp D — o6nacTs, OTPaBKAeHHAA UPOCTOH BAMEEYTOH KpH+
BOH, & &), Z; W Iy — TPA UKCHPOBARARE TOYKH Ha ee rpaEnne, Dioaga-
auM wepes w(z) dyarmwo, wordopmEO otofparanmylo ofiactk D
Ea OpasoyrofbEHR O < Rew <T 1, 0 << Imw «C &, ¥ mepeRpoiamywn
TQURE 21, 33 E £ B pepmuar 0, 1 a ik mpAMoyTOMbEHKA. " JoragdTh,
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*

YTC ODE B3MeReHHA ReANduHer &k or O jo + oo npoofipas gerBeprol
BepIHUEE] MPAMOYCOMLNEKA MOHOTONHO NBHETCA I0 rpaugde obAac-
T D 01 176K 29 K TOYLe 53

4. IHyere ) — olimacts, OrpaRHYeWHAR KOHEMHRIM UHCIOM THARS
KOX 3aMKHYTHIX KpUBHYX, & @{L) — HepepelBHAA [AeHCTENTEALEAA
dyEKnuA, 3amagAas wa ee rpapiane. OGo3EATHM depea A MEOMKeCTBO
AeficTBATeALMELX $yuLOni u{z), MenpepwBHLX B ofmactu I} u pae-
Hox (L) Ra ee rpapsne. ITpemnomonaus, ato B waacce 4 ecTs XOTA
Obl 0aHa PYHRNNA oz}, AN KoTopoll HHTErpaX

YU @y y2 P \2
;,:H((_a;) +(%))dzdy<m
JIeE |

KONeueH, JOK&3ATH, 9TC HarMeHbliece 3watenne f{u) mocruraerca gna
pewerad sagavr Jupixiae ¢ rpanuanci GyHsOned ¢(g).

§ 2.2, Hirrerpaa Ilyaccona

Me1 nposenes cefizac Gosiee nompoGHOR HccAegOBaHHE
sajgatu Jupuxse pan cayyas, worga obmacte D annmerca
eIHHIHEIM KpyroM, Mul momyunM panla aToro cayuag He-
CROALKO Gofee TOHKME De3yiLTATEL MO CPABHEBHID ¢ o0mHM
cayyaexm. Hpome rtoro, nalm HCclIeJ0BaHHA IPelCTaBIANIT
HQSRBI!C.I-IMHﬁ ITHTGPCC, TaH Hawk MLI He 6}'}]9.‘1 OUHpﬂTBGE Ha
Te rayboune olinHe pe3yabTaTLl, O KOTODHIX FOSOPHAOCE B
mpenwayieM maparpage.

Iyery g(0) — npomspoapHag orpaHHICHNAA RA3MepHEMad
yHKONA, oNpefeleHHAS Ha Beell AeHCTBHTenLHOH oclt o
nmeromas gepuon 2n.  Ho dyeknuw g(8) Mw onpenemrsm
Pyungumg ofz) (]Jupny.milz

P 4

g (Dd0
_}_ 2 __ 3rcos {‘:P_' 9}1: r< 1. (i)

: 1—r2
i =150 |

dra Qopmyna uasmeaerca gopmyaoi [lyaccona uam umre-
epatox Iyaccona ana mpyra jz| << 1.

Teopema 2.2.t. @yuxyus u(z) 2apmonusna g xpyee
|z] <2 1. Ecau diynsuus g{0) mnenpepvléna 8 rouke ﬂ = 0,
70 u(3)—-g(0") noeda Touma z crpemurca x rouke €', 0cra-
earck g xpyee (2| << 1.

doxazarerbcrno. Beenem ofosnavenue

{1 —r2g(h .
1—1— 12 - 2 GO3 (§ — O}

K (reiv, 8) =
[



84 TR, If. KOROOPMEEIE OTOEP AMERNA

Ha pasenctea

1 am p =R ot® o pt®
1+ ri —2rcos{p— 0} PEL T

pugnao, uTe Gyuriun K(z, €) apiazevca rapmorndeckol gynu-
uvelr z B Kpyre |z| << 1, Kar aelicTBnTesmHAn MACTH pery-
napaoi B aroM kpyre dwyaxuuu. Ioavomy a dyremws u(z),
nofiydaeMas HHTETPUPCBAHNEM 110 NapaMeTpy § rapMomnye-
cioit dyrrmun K(z, 8), rapmonndna B ToM me Kpyre. llep-
BO@ YTBEKIeHHE TEOPeMH JOKA3AHO.

[ MoxazaTelLeTRA BTOPOTO YTRe|RNEHHA ML 38METHM
CHATAIL, TTO NAA r < { nMeeT MecTd opMyLs

2
1—1r 40
2n 5 14 r2—32rcos{F—8

=1, (23

METKO FOKAABIEAEMAS RENNCPeACTRENRILM BRIUNCTORHEM HKB-
Terpalta (BampHMep, ¢ uouqmbw BuMeTOB). B eaay stolf
GOpPMYABI UMEEM

01
. 1_ el —gieg

u(rei®) — g (@) = - g. +r*~2r€i5?ll*‘9)dg.

0

ITockomb®y METErpajg or uepnoﬂt—mecﬂoﬁ PYHKHUR TO mepu-
OOy He 3aBHCHT OT MecTa, ¢ KOTOPOFO NAYHIIACTCA HITErpH-
pOBaHME, MOMKHO HANHCATH

"
1——:-‘4“ glpL o) —g(m’

2m o 1 Fri—2rcosa

u(reiv) — g () =

*

Boanmem npomasonemoe wucao 8, <8 <In m pasobnem
OPOME:RYTOK HHTETPAPOBAHHA Ha TPH oTpesKa; — 0 Sa < §
.1 8 = |a} < n. Bsenem ofoamadenns

¢S, ¢) = suplg(o + ) — g (), M =sup|g(a}]
[]s5b o . ® i
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Han prrerpada mo otpesky {— 8, 8) umeem omemry
) . . .

f—r2 {gletq)—giyp N
2n 5 1 r—2rcosm dor| <5 _ '
& .
1—re dre
éﬂ(ﬁ, ) 24-: J [T "rcosm Qﬂ(ﬁ"lﬁ),
—_0 .

& anA CYMMEBL HHTerpaaos 110 ABYM OCTQBUINMCA OTPOSKaM
Jerng nolydaedM HEPaBeHCTBO

{ Y grpr-ﬁt)'—&'(‘l’)d |<,”1‘[;r2' Z’UI_IJ

an Sixian bt arcoss T
floaToMy
u ey — g (o} | << (8. v) + 2M SE®
[Tockoanky

N ¢} + [g(g)—g(@) | <20+ |p— 07|, 0")
e BEsoaus ua (3}, 9ro
lu(reio)— g (0] <200+ g —0'LO) + 2057 (9

Eeny 8 —7Touka Renpepsingoctn  dyeRoum  g{8), To
nie, 8)=0 npn g¢—0. Ilosromy, noxokus B (4) 0 ==
= (1—r®)}", Mpl JeTKo Tosy4#M BTOPOS YTBepHICHHE Teo-
PCMEL

Jamevanne. Eemn nna (I)thI[Hl{ g{8) umewT MectoO
HePaBLHCTEA

mﬂg(e)ﬂﬁf, - A -

76 uz dopMyas (2} JNerko BHBECTH COPABEITHBOCTE Repa-
BeHCTB

m<u(z)s M, e < 1.

HB_ HOR&B&HHOﬁ HaMH TeOpeMbl BREITEKAET, AT anarerpan
IIyaccoma paer pemesue oboGuweaHolt samavu Jlwpuxdae B
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¥pyra |24 <<1 ¢ rpanmynoii dymeapes o@(e) = g(6).
(ExnrcTBeHHOCTh peldenun TpebyeT OTAGNLHOFO JOKAIATENb-
crBa. Me1 gapny sto AOKABATCILCTEO B CE/(YIOHIEM Hapa-

rpade.) '

B cBasu e reopemoil 2.2.1 ecrecTBCHRO BOBHHKAET BOTPOC
0 moBemeRun nHterpana lfyaccowma sGamsm Tower paapoira
pyarnun g(0). Cremyoman veopeMa B aHauuTeALHON Mepe
0TBEZAeT HA BTUT BOLIPOC.

Teopewma 2.2.2. Hycry ynryus g(0) umeer s rouke
8 == &/ paspwie nepevzo poda u

At = lim g(9), 4-= lim g(®).
B-+8° +-0 6 -+67 —0

Tozda gyrkyus

e (2) = ulz) + ——— arg {z — &%)
{6 kauecree alg(z—eiﬂ') 8uI0UPAETCA HPOUSBOABHAR 8ETEP
ITOL MHO2OZHGHHON PynRyLL, nenpepbiends 6 Kpyse |3| <
< ) erpemures w wekoropemy npedeay npu 12—+ ¥,

HowxazatedbcTso, PaceMoTpysm  BCOOMOTAaTeABRYVIO
dyaxmmio g* (0. Tpu 8 — 1 <0< 0 410 mm onpegenirn
€€ PABEHCTRAMIN

g* (H!) = _O; gF0)=g®—~ A", o —-nao < Oy

g0 =g —A4Y s <cogeta,

a 3aTeM UePUIoJUTIeCKH MPOOGIAIM Ha BCH) nBﬁCTBIlTBHbHYIO
nch, Jleriko BuAeTh, 910 Pyekous g* (0) mempepriBia B TOR-
re B = 0. OGozpaqum uepes u*(z) narerpan [Iyaccona, me-

ctpoennblii mo dymrmnun g*(4). C nomowsw dopmyns (2)
HETPYIHC YOemHThCA, ITO

u¥ (z) = u (z) - A+ + o

At — ) 28 S

B —mn

af _
1+ r¥—2rcos (g —0)

{aaecs, kak o6sYHO, 3 == re), IIocucmmcy

{ —rd
1+r3-—2rcos(q>—9)

0
Re +’-2lm le -—1,-
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MH JeTHO HQXOI[HM, qTo

B . 0
- i
{1—r j 48 ’Im j‘ 2 (49}

21 Tt ri—2rcosig—0  m
8'—n gr—m

'
e’”a-—z

A

1 i
=—‘g-+‘=-_:-[mln +s

=1 =3 — ey L i
=z + 2v - —4rg (2 — ) — — arg (z 1 ¢i®,

rae v-— HeKOTOpOe mexoe wHelo (B »1ux dopuynax gna Jo-
rapudMa BHIGHDAETCA BeTBL, PeryiApHag B Kpyre |z} << 1
1 pasHas Bymo opH z = 0, a ara apryMentos — mobad Oa-
pa Betselt, nenpephBiLX B Kpyre |z} << 4; wuemo v onpepe-
nAetcsa BHGOpoM dTOH Haphl Bereeil), OTcoma M moXygaeM
gna dyARMEN u1(z), BBeJeHHON B (OPMYTHPOBRE TEOPEMEI,
BHIpueHAe

th (3) = u* (2) + S arg (a4 ) +
| + —1,—A++2v-{A+-—A“).

Tlockoabky (Qymrnus g*(B) HeupepsiBHa B Touke & =0,
dyuruna ¢*(z) mo Teopeme 2.2.1 mmeer npefien mpm z— e,
OcTantmpe cmaraeMsle BRIpaskenna nna u,(z) odueBygHO
Tawe HMeloT mpefen. Teopema MOTHOCTHID JI0KA3aHA,

SameTHM, 9T0 BEMMACAHTL Opefied, K KOTOPOMY CTPeMHT
1
ea HyuRUAA 4 (£), He cocTarnser Tpyna. (JH pareH 7A++

4+ 2v/.(4+ — A7), rae v’ — meroTopoe mefoe TuCHO, 3ABU-
cAllee o7 BLIGOPA BeThU APTYMeHTA.

B xauecTBe upuMeReHHA JOKA3aHHBEIX TeopeM MBI pac-
CMOTPHM cefivac Bompoc 0 HOBEJeHNH NpoH3BOAHOM HoHGOD-
MHoro orobpamenss BOXHAM TpanmuLl oTobpaskaeMoit olan-
cti. Bes ocoforo orpanuveHuna oSMEOCTH MOMHO OrpaHR-
9UThCA JIMIL OTOOpaKeEHAMH ONHOCBASHBIX 00nacreil

ITyers D — xomeunan ogHOCBABEAA 06MACTE KOMOMeKcHOH .
WIIOCKOCTH W, OTPAHHNOHHAA HPOCTOH IAMKHYTOH KYCOdHO-
rasaxod kpanoil C. Haw o6pMHO, MBI CUHTSEM HATIpABIcHHE
KPHEEO#l € DONORUTeABHBIM D0 OTHOmMEHUI k ofmactu D, T. &
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OpH ABWKeHuH 0o Kpusod € obaacte D gonmua ocTapaThes
ciesa. OBoadagum depes w{z) Kakyw-nubo QyHKILHD, KOH-
dopmBo orobpamarnwyio xpyr [zf <C 1 ma obaacrs D. Cor-
JACHO NPURLMIY COOTBETCTBHS MPAHUN 3Ty (HPYHKIHI MOMKEO
CYATaTh OOpeNeNeHHOR M IempepHIBHOI B 3aMKHYTOM Kpyre
|z] << 1.-fcno, 5To ypanuenne

w = w(e'?), D02

MOJRHC paceMarpmBath Kak HapaMeTPHuecroe ypapienile
kpiroi C,

Mp ompemeaum ceiidac  HexoTopyw ¢yarmmo b (09),
SHATEHUA KOFOpoll PABHB! YUY HAKIOHA KACATeNbHOH KpH-
Boﬁ C B touke w(e®) K mellCTBUTENBHOI OCH, ecnH TOUKA

€") He ABUAETCA YIODGBOE ToTxol KpPUBOI C. Tpymaoetn
oupe,me.neum{ CBR3AHABI ¢ HEOARO3AASHOCTHI0 B BWbNpe aua-
YeHua yraa. : .

Chavalla AajuM ompegenenue Cl))'HhLlI!‘ﬂ h(B) ma maxoM-
®u60 oTPE3Ke, He CONeps/RalleM VIJIOBLIX TOUEGR RpHBOE .
Brfepem mpousBoasuym tauxy 0p uz sroro orpeaka m HONO-

HUEM
h(By) = arg v(B},

rre 1({0) — KOMIIeKcHOe THCHO, COBTAJIATONIEE € eNMHMTHEIM
BEKTOPOM KacaTeabHoll R xpEsoit C B toure w(e™®), fAcuo,
uyro Benuduua h{0p) ompemeaseTca ¢ TOUHOCTBH A0 ciHarae-
More 2nv, e v — Hence gucno, Toit mee dopmymoit Mu1 om-
pefenrM eenwmanny A(0) @ gna moGoit gpyroit Touxu oTpea-
ka. JlonmonHuTenbHOE VCIOBHE HeTPePHIBHOCTH, HANOMKeHHOE
Ha Oyaxino h(§), mosBoianr maM  onpelennThs  (PYHELUI
B (0) eguneTnennoM 06pasoM Mo BeEIOpanHOMY sHaWeHRI0 & (Og),
YrofE oxoHYaTeTbHO ompemenuTe $yuroumie k{0) na
Reedl feitcTBUTENLRON ocH, MBI JOMMHEL TeHEPh 3afaTh YCI0-
BIA HA €0 CKAYKH B YPUOBHX To9Rax Kpueod €. Mir morpe-
fyeMm, 9To0H BeXHYHHA CKadKa OBLTa paBHa & — 7, TAe O —
Bremnuit yroa obaacru D b cooTReTcTRYIOINGH yraoeoir TOY-
Ke (BeIHYHHA 5TOr0 RHENIHerQ Yria onpegelseTcd efmHCT-
‘BERHBIM 06pagoM — ML ca#Taes, 910 (¢ < o0 < 2n}),
Teopewma 2.2.3. Pynxyua

u(z) = arg w'(2)

RBARETCA ﬁemeﬂuem sadauy Jupuzae e Kpyse lz] << 1 daa
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. 2panid ol Pyriyun
@0 =h(0) —0— 3, 0«6 <2

(Kaw gynryua @(8), rax v dynryua u(z) onpedeariorcs
¢ TOYROCTLIO 00 cageqemozo, kparwoze 2m, 9Tu cadzaemuie
doaxenst Guiry covtaco8anbl.)
JorazarenserBo. Boseumem ppoussomsboe ¢ >0 m
PACCMOTPIIM QYHKIHI
w (zefg) — w{z}

fol2) = ln ———,
: 7€ )

-2

B cuny opmomucraoctn Pynunuu w{z} s npyre |z2] << 1
queanTenb gpofu, crosamei mopm amacoM gorapudMa, MosKer
o0paTuThcA B HYJIb ToABKO NpH z = 0, u 3Ha9eHue I1podu
npu 3 = {} raimKe OFIMYHO OT HyAA,. CiaefoBartenbro, GyHK-
mua f.{z) perynapna B kpyre. |z} << 1. Wz npurnuna coor-
BeTCTRHA TPAHHI] BHITERAT, 910 3TY (YHKILND MOMHO CTi-
TaTh PenpephiBHON B aaMkEyTOM Kpyre |z| <1, [Toatomy
dvaKiA .
il .
e (8) = Im f, (2) —arg ) =0
- g — &
rapMOHITNa B Kpyre |z] <1 n uenpeptisna b ero 3aMEKA-
au, Orewps cnefiyer, 4to QyBRUAA 2.(2) ABAdeTcs peris-
AueM 3agaun Jupuxye B kpyre |z] << 1'¢ rpammuon dyuk-
Luei
UO+E)) _ o {10
o) = £, 0) = arg T =D

Mzi ormevani, uro pemenne safagn Jupnxie ¢ megpepnis-
poil rpaguvuoi dyukuuel egupcrBenHo. [oatoMmy dyuxuua
u.(z) copmajaet ¢ nATerpaiom [IyaccoHa, DOCTPUEHHELIM N0
$ryERumn g, (B}, 70 €cTh cHpaBeJANBO PABEHCTHO

. w (2¢1%) — w (1) 1= !n 8, 16} dn

g = | [T Temg o ©

[lepefinem B papencTse {5) ¥ upeneny apa ¢e— 0. B nesoi
¢TOpoHe MBl [ONydaeM, oueBugno, arg w'(z). Maa OThICKAHUA

.
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apefiesa MpaBol gacTh pasescTBa (D) HAOMMeM COMACHO
OoOopegeNeHHID

gg(e) — arg{w (gt‘(l!‘i.e}}_ w(eio”_ arg {ei{e+zh — e-‘e}

(117 ofomx wneHos B npasofi 9acTy MH BbIGHpaem Hempe-
puipEble 70 € Betsu apryMenta), Jlerko npopepurs, 970

lim arg {7048 — ¢} = 0 + —g— 4+ 2y,
g0 -

rae v — HekorTopoe mHenoe gucao. Ecam Todka w{e®) me am-
ngeTen YraoBoi Toukodt kpusecit C, To mpegen

Iin; he (9), (&)
The
he(8) == arg{ie(e""*y — w(e™)} {7

eymecTeyer n oraudaercs oF 2(0) Ha ciaraemoe, RpaTBROC
2n, 9te cAemyer ua Tero, 9TO 3HaveHne GynruHn A, {(0)
paBHO RemHMUHHEe Yria, ofpazoRaHNOre HOJOMITENLHBIM [a-
npaBleHneM NefiCTBUTENBHOA ocH 1T ceRylued kpusoi C, nay-
meil u3 roukn w(e®) B roury w(e'***), a HpeIEALHEIM MO
AmHeRNeM TaroH cexvigeli apn € — (b ApgAeTca wacaTeabHasd
¥ kpraenii € B Toske wi{e®),

fAceno, wro npeges (6) cywecTByeT pardoMepdo no 0 ga
KAMAOM SaMEHYTOM OTpeske [, He colepiRalleM yrOIOBEIX
ToueK Kpusofi {, u 4Te 2T0T Opeflest.— HeOpephlBuad Ba
¢yreuna, [oaroMy Ba Kampowm TakoM ortpestke [ cripasejpiu-
B0 PABSHCTBO '

Iim kg (8) = & (0) + 2nv", " {8)
gl

roe menoe THGA0 V' He 3ABHCHT 0T TOTKH OTPe3Ka [.
Pacemorpum Tenmepn dyHrmuwe A,(0) ma mpomapodbEOM
orpeatie I. Ilpy amwbom & >0 sra $yasiua HenpepuiBEA.
Beegem peanuuny V.(/), paBuyio passocTn Mesgy Hauboap-
MAM O HAUMEHLIZWM 3HadeHusMmu  $yvaxkogur b.(0) opn
yeaopad, 4T0 06e Toukm ¢’ w e’ nemar ma orpeswe [
(p cityuae, Rorma e Gorkmie MTHHHL oTpeara [, Mul Gyaem .
canrars, wro V,(/) = 0). HUs reomerpuueckux coobparmenui
0UeBHAHO, UTO OpPH yMeRbidgHHM ¢ BelnyEHa V.{/) me you-
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paer, Ha ManeIx orpeavax [ wpugas ¢ Maio orawmaasieda or
ceoell KacaTedbHOll UTH 0T yraa, o0pazoBaHH(TO ABYMA Ki-
caTedbRBIME B YraoBoil Touke, lloatomy upm pocratonmo Ma-
aptx otpesrax I u npn seex e >> 0 cnpaBegaNpo HepaBeHCTBO

D< V(D) <m. 9

Mur yeranosuad, wro upexen (6) cymecTByer g BCeX
¢ sa WCeRAOYeHNeM, MokeT ObITh, KOHEYHOTo HCAA TOYER,
OTBCTAIOUTIX YTNIOBbLIM TOUKAM Kpusojl C, OpITTeM A KAMKAOM
SBAMKHYTOM OTpesKe, He cOZep:amlleM VYIJOBHIX TOYEK, Ipe-
Hea cymecteyer pasnoMepwo mo 8. llpepentnas Qymrnis
oupegeseda, TaruM olpasos, AN BeeX O, sa McKIOveHHeM
YIVIOBEIX TOY€K, 1 Ha RayRAoM HHTeDRAle Memay yrioBLIMI
TORRAMH OpefensHzg GYERKUHA oTAHuaerea ot h({B) ma 1mo-
cTogHHOe cnaraesmoe, kpateoe 27, H3 npepasencrra (9)
BBHITEKAET, MTO BRJIMYNHA CKAMKa Lpegensnodi Jyukuun Ha-
XOMUTCA B Opemenax or —ax Ao n, CormacHe onpegenenino
pemauma ckaura ¥ dyarunn k(8) obmagaer teMm mte cBoi-
erroM. OTemwga cnenyer, 9To mpefefihHas (YHKIIA Bo BCeX
TOYKaX HEODPEepPHLIRHOCTH oTANYaerca oT A(D) Ha onny B Ty
A8 [NOCTOAHHYIO,

Hruk, Mel ycranosmnm, 1ro

¢ 0) =k (0) — 8~ 7, 0,

fipigeM  eTpeMIeHite K [peAely paBROMEDPnO Ha OTDE3Ke
[0, 2n] 3a uckmwuyenlieMm CKOML YrofHo MAaJbBIX OKpPecTHO-
CcTel KGHETROTO YHCIa TOYeH, 11 4TO

186 (B} | XM < oo, 6= 0, 2],
rme M — mexoTopoe uwueno, mnezasncamee ot e, [oaromy,

nepexonsa B dopMyae (5) K npegeny npu e—0, ML OoTy-
q4eM, 4TO

on

. T

— Ry —0——

arg w' (z) =L S' 2
g

14+ r2—2rces(p—

3= 5 d0 + 23‘[.\‘*,

Tem caMmeiM Teopema pokasaHa, HGo M 3HAaeM, 4TO
ugterpan IlyaccoEa Jaer peureHAue safaun I[mpuxne,
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daMeTHM, TTO MBI HOK&347TH Aare ReMHoro Gomsile ofe-
MAHRAOTO — OpedcTaBuMocTs QyuKigHn arg w’'(z) KHTerpa-
nom llyaccona depes yRasannyi rpaHHTEYI QYHRIGHC. 270
pa3apitize HE OYeHL CYINECTEREHHO, TAK KAK BCRODE MBI Jo-
REaWeM  eAHACTBEHHOCTH pellennha oGofmemmoil  3agavd
Hupuxme. Tem He Menee oroT pant 3acHy:KHBaeT YHOMHHA-
HIA, TOCKOJbKY OI AACT IAM BOAMOIKIOCTL YiKe ceiliwac ¢
OOIHRIM OCHORARNEM APHMeAATh TenpeMy 2.2.2 maa Heede-
AoBaniA oTolpamamei GyHrUnn BOAMII VIIOBHX TOUSK
FPaHIfIEL, '

e

BaMeTnM emie, 9T0 UCHONLIYA Te Re HARH MOMKEBO ObLIn
611 IIpH jKeNANUN [[OKARaTh CIPABeLIMBOCTH TeOpeMer 2.2.2
opi sEaMnTedsuo Goiee cnalblx npejoJ0RedUAX o Tpan-
ne oonactn D.

Teopema 224, IHycres D - woreunas o6aacrs, ozpa-
Huuennan npocrolt samnnyroll kycouno-:ra0koli wpusoid, a
wlz) — ynryua, konpopauno orobpawaouias Kpye |z| <1
na ary obaacrs. Ecau  7toura w(e®) aeaqerca yato6oi
roupoli obagcrie D, & anyrpennuii yeod 8 sroli voure pasen
ah, 0 A < 2, ro ¢etuniinia

- arg {w' (z) (z — €9} 77)

useer npedea npu 3—> €% no mobomy nyru, sexaljeny
¢ kpyee |z| << 1.
Howxasaveancrno, Cormacmo rteopeme 2.2.3 mmeem

a0

1 P Zreos(p—49) 7

2 n
1_r2J{=‘ !@{B}—G—"é‘
an

argw’ {(z) =

rae dyurnma k{0) pammEa apryMenty eJIWHNYHOTG BeKTOpA
KacaTeabHOM K rpamnue obgactu D B toure w{e®), ecau
KaCaTeAbHAH B JTOH TOTKS CYIECTBYeT. O0Ta (YHRUEA He-
TpepHBHA HA Ka:KAOM OTPe3Ke, He COTEpPAINEM Ipooldpaszosn
YIJIGBSIX TOUEK, A B MPo0OPA3AX YTIORBIX TOUEK 5Ta yHRUEI
HMeeT CHA10K, PaBumil o — 7, TAe & —— sHeHIwail yroa of-
macte D B cooTsercTBylomeli yraoseil Toune. IIpmmemun
Teopemy 2. B cuny cxasammoro Bulme

At —Ar=g—n= (1 —A)mx,
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TaK 4YTOo Benmuiina _
arg w’ (z) + {1 — Marg(z — %)

TOMARHA BMeTs Ipejea npu z—-e® mo nofoMy OyTo Je-
mamemy B kpyre [z[ << 1. TeM camblM TeopeMa I10KadaHa,
TAK KAK HANHCAHHCE Bolpa:HenHe nerko mpeobpasyerca R
HY:KHOMY BHIY. : : _

Crour ocofo shienmuTs cnydaii A = 1, 7. e. chydai, xor-
na Ttouxa w(e'®) He sABnAeTes yruoroil TowKoii rpaEMEEl
cbnacta D, a AexuT Ha TaAafKOM y4YacTke TPARHIEL

Caeugcrane. Hycre D u &G — noueunnie obaacru, Kadxi-
0an u3 ROTOPBIE D2PIHULEHA RPOCTON JAMKNYTOU KYeouHo-2.400-
koil kpusgod, a F(t) — Pynryus, rordopruo -orobparato-
wax G ne D Ecau rouka o u ee vbpus b= F(a) norada-
T HE eaadKue YHACTEW 2panuybL COOTGETCTRyIOWLT 00ad-
erell, 10 geawwuna argF’' () umeer- npedes npu t—-a no
mofomy nyru, dexauemy ¢ ofaacru .

Jnsa poxazarteabcrsa CJeICTBHA MBI OPSLCTABHM HHATEpe-
cviolmee mac orobpamenne w = F(i} 5 ruge w = w(i(t)),
tne [ = §(f) — oroGpaatenne obmactn &G mna xpyr |§| << 1,
neperciAnriee Toyky f=a & rouky [ =1,-a w=w({) —
otobpaskenne Kpvra |§| <C1 ma obnacte D, neperopsimee
rouky & =1 B Touky w = b. B cuay teopemst Pumana ta-
Koe mpegcraprenue peerda soavonuc. Dynruun, obparnule
k §(1) mw({}, M ofoanauny uepez £(3) o z{w) cooTBer-
CTREHHO,

ITo teopese 2,24 meem .

arg ¢’ (5) — A, Tt 0y
argw’ (L} —» B, bt

CornacHo ¢opmynam IudpepeHImpoBANAR cavikuol PyHk-
nuH o obparHoit QyYHKIMA Mal MO#eM HARHCATH

s 1 s’ —_— y 1

D) =7 Frigy=w({ O r o
B c¢way HpHALBOA& COOTBETCTBHMA CPAHAL YCAOBHO [— g IO
aobouy oyTH, nemamemy B ofiactm G, paBHOCHILNO Yeko-
a0 {1 mo mofioMy myTH, AemamteMy B kpyre |{| <1,
CnexaB B coorHomennax (10) samemy § =[(¢), Mu Jerko

Loty THM, 9T _
arg F/' () >~ B — 4, C fa

Ten caMuiM CHeICTBHE ZORAAHOC, -



94 . II KOHQOPMHLIE OTOBPANENUOA

3amevaunne. Bee npegmoyodienuys o xapakTepe rpa-
. BUKB obnacredt } u G ua HeKIIOYenmeM CKodb YTOAHO Ma-
ALIX OKpecTHOCTEH TOMEK 4 O b WaAMINEM, T&R KaK Msl
MO)KeM OUpAaEHIATHCA PacCMOTpPeHHeM oroﬁpamenna dyHK-
gueit w = F{I) mwme maloll oKpecTHoCTH TOURE t= q,

daMeTHM Temeps, Uro caywall, xorfa A >, goBOIBHO
OpocTd CBECTH K Ciaywaw A == 1, cAenaB scooMorarelsHoe
oTo0pamenie

1
3= (w — By~

Peayarrupyoumee oTodpamenite
1

3(8) =(F (1) —b)"

yner EsauMuHO oRHo3Hadno #  KordopMHo B HexoTOpol
AOCTATOMHO Madoi OKpectHoCTH To9kn t = a {(TOYHee rOBO-
PA, B OepecedeHH 3TqH or\pec'momn ¢ obxacteio G), Ilpo-
MeBAA c.ﬂencmne I3 Teopembl 2.2.4, MLl DONYy4aeM, 910

_i .
EPE{F’ (f)(F(f}—b)i}—*-‘l*.. 1oa (11

Boabves B kagectne obnacrn G wpyr {z| << 1, a B Ka-
9ecTBe @ — TOyRy 2z = e, u ¢panumm Gopuyay (11) ¢ aga-
aoruqdoll Gopuwiolt reopemu 2.2.4, llecnowmupimu ppeobpa-
30BARNAMHE MBI nprmes # dopMmyne

BT ETA

2y — o (7 :
arg {w{i)—{f)}—-»a, e e, (12)

{IpoBesian pacey:raeHus, COBEPUISHHO AHAMOTHURLlE TeM,
KoTopble ObiAW HMCOONB3OBAHELL NpH [HOKABATENLOTIRE CHeACT-
BHA u3 teopeMil 2.2.4, M NOAYYHM CHEXYIOIIHE PeayabTar:

Teopema 225 Hyere D u G — woneunne obaacru,
raxdas U3 KOTODLIX 02PAHUYEHA RNPOCTol daMEHyTOR Ky-
couHO-2AR0K0U  kpueoil, a w{z) — PyrEYUA, Konpopuuo
orobpaxcarowar G uma D, Ecan rouke 2 =a u ee obpas —
TOEG W =0 = w{a) AGAROTCR YIAI0GLLMU TOHKAMU ZPAHU-
yor obzacrel G u D ¢ gnyrpennusu yeaamn ap >0 u
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nh == () coordercreenno, To gefuiUHg
{ {ir {2y — MM }

ar
e 1 (5 — a]"

L]
umeer npedea npu z->a no AWGOMY RYTL, LedcdyeMy ¢ ob-
Aaery G,

Ha reopembr 2.2.5 B couweranun ¢ dopmyaoin (11) mm
HeMeANEeHHO NOXYYaeM HecKoXsKe Oojee olfmyio gopmy
reopemer 2.2.4: .

Teopema 2.26. -Jipu swtnoawenuu yetosuil reopembl
2.2.5 geauMuUH _ . ’

arg {w'{z} (z — a)}**}
umeer npedes npu z—>q no .uoéom,y nyTu, .4eafcau;euy g ob-
aneru G,

YrioByio TouKy rpanlinel ofinacTn ¢ BHYTPRHHIEM 3-'r.:10,\1,
PaBHEIM HYJI0, MH 0yieM Ha3niBaTs ocrpuem. B oramume or
treopeMpl 2.2.4 teopemer 225 m 2.2.6 cHpaBeAnuBE AT
Oad YrHOBBIX Toder, He spasawuinxed ocTpuami. na nomy-
JenuA TeopeM Oonee ofniera B, OTHOCHIMINXCA K OCTPHIO,
HaM Gyper violnee paccMaTpHBaTh Cay4ail, KOTLa OCTpHE
PACHOAOHCHO B BCCHOICUIINCTIL.

Teopema 2279, Ilyerv rxawmdaa ua obaacreti D u G
ozpurunena Ha cepe Pusana npocroil 3aukupTol KYCOUMHO-
cqaudketl wpuded u wxeer e Seckonewnocru ocrpue. yero,
daace, w(z) — bynrynus, rouhopmno orobpamawwans G ue
D rar, ure Gecroneunocrv nepexodur g 6GeckOMEYHOCTD,
Toeda eeaununa argw' (2) umeer npedes npi I —00 ng AW-
Gomy nyru, texetgery 8 obagcru G,

Hoxasartenbctrro. Cuazama paccmoTpum clyuai,

a R
®oria ofimacth G asngerca sonocoii {Imz| < 5+ & WHTEpe-

cyiolllee Hae OCTPHE OTBeTaeT GeCKOHEMROCTH, JeHameld B

pparoii moayniaocxocTH. MBI ‘mocTpouM HekoTopoe BeHoMo-

raTelpHOd 0TOOpAKEHYUE, KOTOPOS ME3ROINT HaM HPUMEHHTL
Teopemy 2.2.4,

BoaeMeM kakyo-1800 TOUKY ¢, JeKAIIyW. BHe ofaacTh

D, m nonomum ‘

- 1
)= —F—"F77—
14¢
w lni_ —e
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GOyarna 2= In !ﬁ Rombopmm oroﬁpamaer Kpyr [¢] <A

HA  WONOCY |1mZi < = = a Pysruns §==w__c Komrdop-

A0 oTofpaxkaer objacte D wa koweumyw. ofmacte DY,
uMeomwrvie ocrpue B Touke & = 0. Hosromy dymrnma & (L)
roadopmuo orobpamaer kpyr |¢] <{ 1 ma obaacts D', mpu-
wem npeofpasem octpna § = 0 aAsamerca, Kax HeTPYRHO
vlepuroea, Toura ( = 1. Corracmo Teopese 2.2.4 mMeem

arg{L' (=1 =>4, 1~y et (13)
Hs 1oro, uto toura § = 0 asnderca oCTPHEM, CAGAYeT, 9T

arg Lt} —a, b1, 111, (14}

1 DOCKONBRY _
: — . {® -0, i E)' 1
2ty = — @’ (1020 A
Me monydaeM w3 dopyyn (13 u (14), ato

¢
arg w (In i )—rA*, > 1t

" Venorue
t—>1, |t < i,

PABHOCH.IEHO YCTIOBHED

141

Beln—--a-—b-oo l[mln —

| <3

U ME nnmm, 9T BenHgHBa arg w’'(2) BMeeT Opejen nOpm
. n
3— 00 B HATepecyOLeHl HAC TOTOBUEE mHoaocH | Im 2} < 5

Wz dopMyns aaa upomseogoii oﬁpamon GyHEIHA H'B-
Me[UIeHHO BHITEKAeT, 4To A Beanumma argz {w), rie z(w) —
dynkuua, ofparaas x w(z), UMeeT Upeflen WPH W —> 0O IO
mobomy myTH, nekamemy B ofnactm b OTciona, Kak m npu
ROKAZATENLCTES CAeACTBUA U3 TeopeMBl 2,2.4, Mbl BBIBOXHM
COPABeIIHBUCTD AOKASBIBASMOY Teopeuu B ee ofimeil dJop-
MynupOBIe.
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Hoxazaunsie TeOpeMbI MMew0T GOADIUOE 2HAYEHHE A
HeCaefoBaHBA acUMOTOTHYOCKOID OOBEEHAA KoHHOPMHOro
orobpaskenus sauzy rpanune obnactu. B mexoropeix eay-
YAAX OHN HeNOCPENCTBEHHO XAOT HeoOXORUMEIE pesynsTar,
MO 9YaIHe HeoBX0IWME FONOJHMIEHALHBIe HCcleJoBaluNS, OT-
HOCAIMecA K NoBefeRnro sesmsmas |w'(z)|. Ileckoasro
HIGEC MLl IPOBCACM OTH HCCAEIOBALINA s Naubomee muTe-
pecHoro ciydad, kKorga YIiopad TOUKA TPAHUIE SBAAETCH
OCTpHEM.

3ATAYN H JONMONHEHHNA K § 22

t° Iyers w2} — diyRENHA, TEPMOBHYECKAA B TIRABOH HOIYHIOC
KOoTH R HefdpepblsHan BOX0TE 30 MHAMoD ocp. Jokazare, ure ecasn
dynruag u(z) YHOBIeTS0PAET YCIOBH

u(z):g{_z)? zZ—, Bez2>0,

0 AJ4 Hoe IMNEer MOCTO DETerpaILBEOR OpeicrTapiedle

o0
x i (7B .
u iz ;"iy)='&"5‘-m-.{+[y__§}g' ) %
—00

2%, IlycTy w{z) — yHruns, CapMOTINICCKAA E Hpapoi TonymI0e:
1OCTH, HenpepblBHAA BILOTH 0 MEUMOH OCH I YIOBIeTROPAEOLLAN
YCMOBIIQ

u{z) = o{z), =00, Rez 0,
a A{r) — renpepuipHo Jnfrhepernnpyemas mps & > 0 (I'I},Hld:[llﬂ ¥,108-
JOeTBOPARRINAH Y CA0B AN ]

L) -+ o, :r?;g; — 1, £+ o

HOH&S&TL, q9ro 113 AREHCTR

u {i&) 5 {— i)

T A An Ty <8

[im
E— oo

BRITELAET, ITO

) u (rei® A+ 8B -9
im =6 ="z td-85, (81 <7

D gt

3°. Tlyers u{z) — GyErnna, rapdoruteckas B WPABOH Doaynioc-
KOCEM I HE[pPepsiBHAA BOIGTH Ho MEKMoH ocd, [Joxesare, 9T¢ ecay

T M, A, Evrpados
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t{:) OIpAHUMEH& CBEPXY B DpaBoil MOAYRACCKOCTH, TO

w (iE)
s RN

§ 2.3, Cy6rapmonuveckne dyHKuun

fyere U(z) — npeificrputenvaan ¢ryuxuus, obpeneieHRad
B mHeroropoil ofnactn [ moMnmexcmoli nlockocTu, upidsM
N4 Hee JUNYCKAaKTCR SHaveHHdA, pPaBHEsle —oo (HO 1k
“+oo}. ©yurnnw U{z) mw Gyaem HasblBaTs cybeapiuonu-
yecrod B obnactn D, ecty ppnoIHeHB CJAeIyOINle YCNOBHA;
{. Jlan vaskgoro § & D eynpecrpyer taxoe p > 0, uto

" i - _ ¢ -
vo<zs | c-céndz[—ﬁﬂfvmpenmp.

'
12—l =P

2. Oyoriun exp U (z) senpepurna s obnactn D.

B crampaptiooy onpepesenuy cybrapmompuaeckoll dhymn-
ORI BMECTO YEMOBUA 2 UCOUMb3YeTCA HeCKOMLKO Medge Ol-
paniaureabnoe  yodoplle HOJAyRenpepeiBHocTE cHuzy. [an
Bedeil DMPHMEHENILT % TCOPHH AHANUTHYCCHHNX dyHRuui oj-
HOE RoMuleKcuoll UepeMenioll BHONHE MOMHO OrPAIlIMITL-
Cid ¥ OpUBENeRHBIM BLILIC 0D0JCE OPOCTEIM YCAOBLEM.

flz reopempl o cpeflnes AJA rapMoMidecwux yORIUI
“fem. § 2.2) Bname, 9ro dynryun, apMmoHuueckas ¢ 00.4a-
eru D, aeanerca w cybeapmonunecroll g orot obaacru Pymr-
yuell. :
Buxno ramse, 4To ecan gyurmus U {2) rapsouudna s
oftact D za ncrkmovenneM KOHequoro ancla TOMEK, B KO-
ropux [/(3) = — o0, To oma OOATL-TAKH AsIACTeA cydrap-
Monpgeckod ¢ynkumed B ofaactm 1), wpw yemomsm, wTo
npegen L/{z) upp crpemield z K HCKNOTYHTEIbHMM TOSKAM
- cyHlecTBYET H pases — oo JleficTRuTeabno, ycnosge 2 phi-
OOTHAETCA BBHOY mNocaedEell oronopkd, yemosue 1 apTo-
MATHYECHN BEIDONHEHO B MCHNIOYUTEJNLEEIX TOYKAX M3-3a pa-
pescTBa [/ (2) = — o0 B 5rEx TOYKAX, & B OCTANBHHIX TOY-
Kax — OO TeopeMe O cpefHeM JAH TapMOHHYecKHEX (yuKumii
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Eenn  dysmuna F(z) perynspma » obnactn D, to
In|F(2)| aBiserom rapmommueckoil dyEROEei Bo Beeil- 06-
"macTH D sa Mcxmouenmem tex Touex, rme F(z) = 0. Ipm
CTPeMJIEHRH Z K 3THM HCKIOIHTENbHHIM TOUKaM MBI HMEEM,
ogesupno, In|F{z)| - — co. Cornacmo Teopeme epumcrBen-
HOCTH TAKHX HCKIOYHTENBHBIX - PovdeR (ecnn F(z) #=0)
TONBKO KOHEUHOe WHCHO B KAMION 3aMKHYTON wacTH oGna-
ctir D, TloaToMy cupareiuBo cneiyiomes yTepdiieHie;

Ecuu dynsyun F(z) peeyaapna e obuaacru D, ro $ynr-
yua

U(z) = In|F(z}]

eybeapuonuuna ¢ obaacru D.

JTO yTBEDMQeNIe B 3HATNTeNLHoI wmepe ofnAcazer zma-
deruUe Teopus cyOrapMoRmucernx  (yHRIUNT ANd  OLeHOK,
OTHOCAIULXCH K AHAIITHICCKUM (DY IKIIIAM,

Mu poramem cefivac pag mpocteiitiix csoficrs cylrap-
MOHITeCRIX WHKLIIL

1°, Cymma (mo He pasmocTbl) dsyx cybeapMoruneckux
¢ obaactu D Pynwyuil vaxme seagercs Pynryueld, cybeap-
Monuueckoti 8 aroll obancru., YuHodxwenue HO ROAORUTEN L~
HYH NOCTORHHIIO TARNCE 0CTAGAAET (BYHKYWIO CYO2epMOHL-
weckoll. '

HelicTeiITenbAO, HOMOCPEACTEENHO BUHO, IT0 yeiaoBna 1
n 2 apmepsribaiorT CAOKemne YURNGUE U YMHOKCHHE HA
HOLORUTENLUYIO [OCTOSITHYIO.

2%, Ecau dyrnyun U1(z) u Us(z) cybeepmwonuunst 8 of-
aaeru D, o v gynryua -

U{z) = max{¥U,(2), U:{2)}
cydeapmonuine ¢ ebaacri D, :
HelicTeirTesasHo, BHOAGANEHHE YCIOBHA 2 BHITEKAET H3
PaBEHCTBA :

evisy = max {gUﬂ[Z]‘ eUs{Z}}

g "3 Toro raKTa, wro-HANGONLINAA H3 JBYX BeOpepLIBREIX
GYERINE TaKk#Ke aBiAeTeA Hempepwiemoit. [las mposepkn ye-
~aosuA 1 nosvvem nwGoie mooycrumule § w o, [Tpegnoiacxus,
Te . .
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gro UL} = U,{t), rme % pasmo 1 1manm 2, MBI DOJy9mM
- n

U =0 <k | Un oo dps
1]

aa '
< 21—15 U (L4 peio)de.
Q

3°, Eeau nocaedosareaniocts {U.(2)} cybzapmonuue-
exur & obaaere D diynsyuii rarosa, uwro nocaedoeareds-
rocry {exp U.(2)} pasmomepno cxodures e obaacri 2 K
npedesy V(z), ro In V{(3) — cybeapmonnueckan ¢ obaacry D
PynryuAa. ' : :

Ans noraszaTennertea o6oznauny yepez K MHOMeCTBO Tex
Touek obmactH D, rae V(z) = 0. J10 MHO/KECTBO 3aMRHYTO
5 2, Tar rax 3 yenoona 2 morreraer, ure V(z) — menpepsis-
nan Gyakuna. Mueoskeerso DN E — oTepuToe, 0 Ha Rawpoi
ero 3aMRHYTOH ©acTH mocaenoBatenbHocts {U.(z)} pasmo-
sepHo exonared. Jas [ = E ycaosiue | BoulojusiercHs abro-
saragecry, oo In V({)=—oo. Ecan =D~ E, 10 momuo
rafira Takce p > 0, gro Bpyr |z — | < p memur p MrOMe-
ctre D\ E; u Ha BCeM 3TOM Kpyre mocaegoBatentuocto {{/,}
PABHOMEPHO CXOAUTCA, Tormg MOKHO HAUNCHTH yelorne 1
grg ¢yuxnun I, o comeptiuTnL OpegenLIii  Hepexof,

OcHOBHYI0 pONL B NPIMeHeRHAX Teopint cydrapMommTe-
ckirx YHRLHI HrpacT CNEeAYIOUINf pesyianTar, IocAUynl ja-
3paHHe NPHUHHOHDA MaKcHMyMa (O ero uactHoM ciay-
%wHe MBI TOBOPHIM B § 2.1 B CBA3U ¢ rapMOHUYecKUMH (GYHE-
muaMy, Tam ME -Ee ¢Tamil 0CTAHABINBATBCA HA erd JOKA3a-
TEILCTBE, HO CeHYAC MBI OOFOBOPHM 00 DTOM H AHAJTOTHYIILIX
€My PeBYNBTATAX €O BCEMH HOZPOSHOCTAMI,

Teopema 2.3.1. Hyere [/(z) — cybeapmonuveckas &
obracru D dynryun, a M — eepruas epare Pyrryun U(z)
6 ofaacru D, Ecau s kaxoti-tubo rouke ofaacru D umeer
mecro pagencreo Ulzg) = M, ro U(z) nocroanna ¢ ofaacru
D (u pagna M).

HMupiMH clnoBaMH:

Cybeapmonuseckan PyHKYLI, OTAUYHOA OT ROCTOAHHOL,
ne' Mmoscer docruzars wauboabluezo IHAYCHUR enyTpu 06-
AQCTI, T
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Horasareancrno. Paccmorpum mpomecrso E, co-
cTOMIee u3 TeX Totek obaacTa D, B KOTopHx mMCceT MecTo
parencteo U/(z) = M. B1o MmomecTBO saMruyTe B D, mar
Kar exp U(z) — nenpeputeraa GyHKmHA. Fean MEOKECTBO
E menycro n otanuro or yeel obaacth D, to v Hero maiijer-
¢ TPARNYLAA Touka §, mewmamman B oGnacrn D. B cnny aam-
rayTocT MHMRecTra K mmeenm U{L)= M. llo onpeaenennio
FPAHATHGH TOURN CYDRCTRYIOT CROME YrofAno Matole p == 0
TakHe, MT0 Ha OkpymuBoctn [z — €] = p ecTp X071 OB onua
ke § =D F. Ho DN\ E — OTRpBITO® MHOAECTRO, Tak 9TC ¥
Toukn E OMeeTes 1M MOKoTOpadg OKPECTHOCTH, JeEAUIAA B
winomecerre JIN E, 4 Ro Rtex Toukax STOf OEPRCTINCTH FAOME-
no  BRIOOMIATReA  Hepavencrso  {(z) <M. Paccumorpum
orpymaects [z —§| = p. Bo Boex Toukax a1oll ORPYAHOCTH
cnpaBe o nepasepetso U {z) < M, a wa neroropofl ce
ayre — depasenerso U(z) < M. Tloatomy

{ U()|de] < Snp- M.
: = Ll=p
o
M=U(5< mm

R Y Uz)fdz| < M,

[ 21=p
Moayuennoe mpoTuRopetdne I0Ka3EtEAeT TeopeMy.

OJryernM omin Gogee cHeluaduLHBIE BAPIAHT TIPHHITIIIA
MaBCHMYMA, DHOrgA Sonee vEedneil gnd mpuMeHeHHE.

Teopenma 2.31% Hyerv U(z) — eybrapronuneckan @
ofaaery D dyuxyua. Hra erer sneuenuii T, dexawyur HE
epanuye 0D obaccru D, mw onpedeaun dyargun @) pa-
GEHCTEOM

¢ (L) =l U (2), te oD,
' 71— . .
Bo gceii vbaaeru D umeer mecro nepusencergo

U (z) < sup @ (L),
ap

RPUNEN DABEHETED GOIMONHO AUWL 6 myme Koede Qyrk-
Hua U(z) nocroanna ¢ obaacru D,

-
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HoxranatexrscTro. Ofoznauum wepes M BepxaIon
rpass dyakomu I (z)} B obnactu-D. CormacHo ompefenenuio
BepXHE TPAHH. CYLECTOYeT NOCHA€N0BATENLAOCTh. TOUER
z, €0, ang woropnix :

Uz M, B o0

ITyeres Eo — waras-nndo upelenbuag 40MKRa HOCTeN0BATENb-
roerl  {Z:). Ecau GueD, 1o Mpl doay¥aeM 13 Teopenbl
2.31, aro U(z)==M, n noromy ¢(3)= M. Etau [,=aD,
10 MB uMeeM ¢ (§o) = M, a smauur u sﬁt:p p{l) =M.

A

Horazauuplil BapHAHT NPHHTIINA MaRCHMYMa ¥A00eH elle
L TeM, 9TO ON DOO3ROIACT OANO CYIIECTBEHIOE VCHIEIne,
CMBICT KOTOPOTC B ToM, vto aHavdeHnAMH PHyrmma ¢ (§)
CHETHOM UHCJIE TodeK MOMHo Openebpedb, ecin M3BeCTHO,
YTO ORIl KOHEUHDI.

Teopema 23.2. Hyers U(2) u 9(L) —7e e, uro u
g reopeme 2.3.1%, a S — Kawoe-aubo cueTHOE MHOMECTEO TO-
wex - epanuyst 9D obaaeru D, ornocureavno woropol  mbl
Oydem npednoaazars, wro ord uMeer ToTR Gbl OOHY SHEW HIOW
TouRy, Hpednotoxcun, uro

sup e {f) < oo, -sup @ (L) =M.
ol EITNG

Toedn eo eceli obageru D uneer mecro nepasencrso U(z) =
< M, npuues pageHcTeD FOAMONCHO JAUWE 8 Cayyde, WO2HA
dynryua U(2) nocroguna e obaacr D,

Horkazartedanscrso. Ofozmauny Tepea b garvio-ando
BHOINHIOID TOURY obmactu D, a wepea &), ag, .. .— TOUKH, 00~
PABYIONIHE MHORECTEO b Il ompeflenuM senuunHHpl 4, pa-
BEHCTBOM ’

-1—1—5upl = ”I _ n=1,2 ..,

BossMeM mpouagoabHoe £ > 0 1 PAcCMOTPHM BCOOMOTATEND-
HY®O DYERLHID
[~ =]

, 1 z—a,
_Ue{z)mU{z)TfiE zn,Anln/lnlz—Isl'-

i

Herpynmo ybemarbca, 9To pAm, BXORAMEANH B »TY (QYHEERDHD,
PABHOMEPHO CXOAUTCA B RaKpofl 3aMkRyTO# gacrs ofaa-
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ctt D m uro ero cymma ssiserca rapmonfiaecroll B ofaa-
ctr D dyawuuely. Tlosromy O$yarnus U. cyOrapmoHEuna
B odanactn D. Tloceoabky cnaraemele pamga OTDH.U,aTBIIbel
npu Beex 7 6 D, mm nmeem nepaneHcTso

im0, () < H'IEIU ()= M, e a5

Ty

Kpose toro, o1esnnnaoe, aro

ling U, (5) = — o0, ces (1)

Mosremy, npunessg Teopeny 2.3.1%, MB 2odyYzed, #To
U sy M, rED

Ortcioga.  nepexoga K npegeay  opg e— 0, paxogmm
Uz} M, uro u TpeboBalock FORG3ATDH.

Hz reopesm 2.3.2 nerio Basecrn, 110 ododwendas 3a
aaga Hupuxae (cm, § 2,1) umeer ne Gonce ofnoro peruenns.
Hefiersntensso, ecnn u,(2) u 2;(2)} — gpa pewensa oHod-
meanodt zagaun  Jlupuxne ¢ onnoli W ToH e rpannvmpoil
dyukuuel, To HX pasuoctb W (3) oDMATALT cIenyIIIMMH
CLGACTBAMHE; -

1. @yurnun 2(z) rapaowiea e obaacry D n orpanute-
Ha TG afcolnTHOH BeJIURRe,

2. Mpepen llm {3} CYMECTBYCT B paseH HyJI0 AJ4 Biex

ToueR § &= 0D aa HCLAWUCTIICM HeKOTOPOre C¢4eTHOSO MHO-
AMCCTBA.

Iocronuvry Qynmiua #(z) rapuMownuea, To oua H cyd-
TOpPMOHHYHA, TaX YTQ DPUMEHAA Teopedy 2.3.2, MBI HOIY9ACM

(50, ) . ieD.
C apyroit ¢topoBH, cyfraMornana a dyarmag —u{z). llo-
aTGMY coracHo Toi ke Teopeme 2.3.2 uMeeM o

w{z) =0, . zeD.
113 moayueHHHX HEPABGHCTB cReRyeT, ¥TO U(2) = 0,

SaMetTuM erle, 9YTO He MEHAA pPacCy#iIeHnid, Mbl MOTIH OB
saMeTHo ocaaluTh yomopua Ha ¢ymxmmio U(z] B Teope-
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se 2.3.2, HMenno, MBI Mormu G OpelnofoiKuTE QYHRINID
U{z) me orpauuvennoll RORMBN BCKIIYHTRJBHBIY  TOURK
¢, = S, a fnante crpeMANRiics K 90, HO YAOBACTBOPAOUICH
YCACBIAM

U (z) = ofln _1__~) o ap (2)

\ I Ty ' 7
B 3toM enyune pasencreo {14} Bee pasen octanoch OBl cmpa-
BEUIMBLIM, 1 Mbl LLO-LpesiHeny noayumay Out, aro U(2) <.
Boace rore, yemosiin (2} Momyo sameHuTH B elle Solec ca-
OBIME, ecalt cedatTh HEKOTOPSIe JA0MOJNUTE1LHbIe NMPeXmono-
IMCHWA 0 Xaparrepe rpauunm obnmactn /) rOIR3W Touer 4.
Pesyabrath noyodHoro poia BoeaT Hazsamie Teopenm Opar-
mena — Jluunendda, Mpr 6yaem ropopurh o HEX Dompolse?
B GICAYIONiCl riase.

ITpesee 1oM ropopuTh 0 IPYTUX- CBOMCTBAX CyOrapMonb-
YeCKUX (DYHELNDL, Mbl ORQKEM LBE UPOCTHIX pPeSYILTATA,
. TO3BOAAIOUNX JIVUIIE HOMATE CTPOCHHC ATHX HyHLIIH.
Jdlesmua 1. Feawdbr nenpepvieno dufifiepenyupyenan
gyuryug (2} cybenpxonuuna ¢ obadern D @ rom u Toasko
& rom cayvae, Koedu g rawdoid rowne obaacry B uneer ne-
cto Hepasencrso AU (2) 2 O (adeco, kak u paHowee, wepes A
MBE GOOSHAN@EN oREPpATo) JARAACA RO NEPeMEHHLIN T U Y,
2de x = Wez, ay=Tmz).
Hovasatearerro. G noMomen dopdya I'puna (oM
§ 2.1) nerko yerasHoBHTL, uTo A uwammol Qyumuan I (3),
HBAFEAB HempepwBio Anddepenaipyesoil B wpyre |3 —§| =
£ p, cOpasginisa HopMyna

i3

1 .
o _jl TlE=UE +
T
‘I L | N
1o H AU (3) - In ey - dady.
12 glE

CpaBHIBAA 2TY QOPMYIY ¢ HEPABLHCTLOM

1

e | volazro.
St

onpegeIaRmHEM Cyﬁ[‘apMOIlﬂ_‘iHOCTb, MBIl JJErKO OOJaY4YaeM
Hame yTBep:HIeHNe, -
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»

Jdemma 2. IHyere U(z) — npouseoivuas Pynnyua,
ecybeapmonunecrkan 8 obaaerne D Cywyecrayer nocuedosa-
TPALHOCTL TARUE cybBeapmonuveckur @saxdu  HenpepbieHo
Sudiepenyupyeser dynryui U {2), uro nocaedoearedt-
woern. {exp U, (2)} pasnonepino crodurca w fynryuu
exp U(z) na rawdod semrnyrot wacru obadcru D,

Aorazarennctro. BosomeM Dpomsponbuym Touky
zo = D 1 mpouzpolbno Maoe & > 0. Odoswauom uepea D,
COAEPRALLYI0 TOUKY 3Zp GBASHYIO YACTE MHOMCCTBA TEX TO-
UCK 2, JIA ROTOPLIS KPyT € LCHTPOM B 2 I paluveem £ ao-
st B obnactin D), Hewo, wro rarona On1 HU ObEla 3aMEHY-
TAA WACTL 0d7acTi D, owa cogepskuted B D, eeqm £ > O
AOCTATOYHO MAado.

Hono;cum
X 0, |zl = e,
P ey 1 | a iy
ke (2) {2 =M |z <e,

e

Ry = ” le]2— &) de dy,

|2~

%
Do dyvewmum U (z) sme mocrpous pyunnuie e (2), oripe-
Aenersyio B obracri D2, parcucTroM

Urey = || ke — U@ azdn, @)
i)

AL, ITO BABROCHALHO, DARCHETROM

Usn) = ([ UG+ 0k @dean. (3%)

15 <e :

Ecgu dyunung U (z) orpavnuena caasy B obuactu D, 1o us
thopMyasl (3) eugHo, aro- Qyuruma Us (z) xeamnom weupe-
poieEo puddepennupyema B obaactr D, a us Gopmyant {3%)
ABTKO BEIBGCTH, 9T0 OWa cybrapMonmuna B obaacrn D.. Ja-
nee, ecin Pywwnma U {z) orpapnueda cHE3Y, TO OHA Helpes
PHIBHA, a 1A «enpepmBuol  (yuruur  U(z) HeTpyaHo
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BOAYIHLE, 9T0

lim Ug (z) = U (2)
e .

paBHOMePHO Mo 3 B Kampgoll saMrEyTofl wacru obnacrm D.

Ecnuz ¢pyexuma U(z) ue orpammuena couay B odxacrn D,
TO MK MOMEM PACeMOTPETh RCITOMOTATEILHVE) NOCIeJOBR-
TEAbLHUCTE (PYHRIUI

Un(3) = max {U (z), — n}.

Hs menmpepwnsocT dyusuun exp U(z) ciaegyer, 91o nocfe-
HAOBATEJBHOCTE |OX]D Un (z)} papHOMEPHO CXOAHTCHS K PyHK-
num exp U(2) Ba xamaoil samsuyroil vactu obmacru D, & co-
riaacuo ¢poiicTBy 2° ¢yuxuunm Un (2) cylrapMonmuum p 00-
aactt D. CormacHo cxasammony Bplme $yuxmmn  Ln (3)
MOHHO ¢ 000 TOTHOCTLI0 HPHOAIBNTE CyOTapMOHKTCCKIMI
AvamAL  HeOopepusmo  AudipepenmupycMBEIMU (Y ERULAMI
B KURAOH 2aMEBYTOH wacrn oduactin [). Oreropma Mot JICTEO
monyYaes YTBE[KOEHNe JeMMbL '

Oweut, cymMECTECHEYIC POAL B HPUMCHENNAR Teopun ¢yvd-
TAPMOHUY¥ECKHX (PYHEENWIT K AHATHTHIECKHEM (Y HLIHAM
HIpAeT chaefyloHiee X CROICTRO:

4°, Ecau dynryus U(w) cyGeapmuonuwna 8 obagern G,
a gpynkyua w{z) pecyanpue ¢ obagern D u npunusuer sna-
wenua, aexaytie & obaacri G,ro gynuryua V{z)=U{w(z)}
cybzapmonluta ¢ ndaacri D.

B ciuay Aemmbl 2 @ csoicTBa 3 HaM MUCTATOYHO OTPAHI-
THTLCA paccMoTpeHHeM cayvad, korga ¢pymxuma U(w} gsa-
I HeEpepbiBHO Muppepenunpyema B obaacrd . B atonm
cly9ae Hallle YTBePH{IeRHC JIETKO UOIyHaeTcA H3 Jemmbl 1
H HecJOMKHu HpobepAeMoil (hopm yan ‘

AV (2) = AU(w) -1’ (2) ]2,

OTmerau enge o0 CROHCTHO. :

5% Hycre dynsyus U(z) cybeapronuura e obaacru D,
a ee snauenin aewar na orpesxe (a, ¥). Ecau Pynnyua
P(2) sbnyEaa Knu3y u He ybuisaer npu a=r =< b, 70
dyrnyun @(U(2)) cyGzapmonuuna 6 obtacru D,
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. Man noﬂasaTeJlbcTBa ONATL CIeAYeT OpUMEHHTH AeMMy 2
. I NeOoAb30BaTh GopMyay

Ap (U (@) = AU - " (U) + ¢/ OV (U2 + UD).

Tonarue cyGrapMoHHIHOCTH BO MHOTOM AHAMOTHTHO GO-
HATHIO BRNYRIOETH KHM3Y Tinst $yHKNHE ofHod nelcroi-
TenbHON TepemenHod. Hanpumep, yenoBHe BRIYEROCTH KM~ -
3y COCTONT B TOM, UT0 SHAueHHe (YHKIUA B COpelHHE J1i0-
. GoTO [ONYCTHMOIG OTPE3KA HE MNPEeBOCXOANT cpenmero aphud-
MOTHYECKOr) €6 SHATCHHN B KOHIAX DTOT0 OTPe3IKA. ¥ CmoBne
cyDTapMOHRIEGCTH COCTOMT B TOM, 9TO IHAMSHEE B NENTPE
100000 A0HYCTHMOrO KPy¥Ta He DPEBOCXOBAT cpenmero apud-
METAYECKOr) Ceé BHAYEHL HA OKpYAHEOCTH 3Toro Kpyra, lipu-
TOpHE BLIFYKAOCTH KIIHM3Y OJAA RBAILI HempephinHO mudie-
peREApYeMEIX (hYERUEA — HEOTPHNATOTLHOCTE BTOPOR Ipo-
MAROAHON, Taxie AHATOTHYEH HDPATEpRW. cybrapMommdmn-
CTA — HeoTphnarelbEocTH Jaodacumasa, CyOrapMoHRYHAOCTh
(DYHKIHEA IBYX HepeMEHAKIX B HeKOTODBIX OTHOLIEHMAX OXH-
e Kk BROywaoctrn dynkuuil oamell mepeMesnoii, YenM bRIOYK-
H0cTE (PYHKUUH IBYX HepeMeHHLIX.

Cpuan Memny ¢yOrapMOHHTCCKIMA H BRIOYKASIMA DYHK-
HHAMHA He OFpAHHUHBARTCH ML apagormeif. Oruermy cie-
NVIOIAi peayinrar. '

Teopema 233, Ecau cybeapuotuvecras Gyreyus
U(z), onhpedeaennan 8 noaoce a - Rez << b, me sasucur
or Imz, ro one Aeadercn GRAYEL0L Krusy Pyrryued
o Rez.

JloxazarenabeTRO. MBI ONATE MOHEM OrPaHMYHTHLA
cayaaem, rKorga Gydakuma I7(3) ABMKIK HelpepHBHO Nud-
gepemgupyema. 13 monesateancTBa aeMMH 2 BMAHO, €TO
npubauxkaiomue gyaxuma U, (x4 iy} He szasmear ot y, ecan
cama diyrruna U{x + iy) o1 y He aamucur.

Cornacuo gevme ! useer mecro uepascucreo AU (z)=0.
B cnyuae, worga dyuxmua Uz + iy) sasucnr 1oabBMO OT X,
9T0 HepasemeTso npuEuMaer Bug U”(x)'2 0, a or0 ozma-
qaer, ¥To GyEKIUS PRIODYKOA KHUIY.

B cBasm ¢ cyOrapMonndecKuMA (QYHKIEAME 94CTO OpU-
XOMMTCA PACCMATPUPATD DASHUTHBL oﬁoﬁm,cmm Bmuyhno-
CTU KHE3Y.
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@Ovurnua f(r) Ha3LBACTCS JA02apUBHUNECKU SHIRYRAOU,
eCcHH OHa ABIACTICA BBINYKTOH Kuuay dynxuueid ot lax.

Croeayohiaf TCOPCMA  COBOPIUCHHO AHANOTAYNA  TEope-
se 2.3.3. .

Teopema 2.3.3% Ecau cybeapronuueckas @Pyrryus
U(z), onpedeacnnan e woavye r << |z| << R, we seencur
0T arg 3,70 ot ftemwrcn tocapnuaccrn guinyrdot PyHE-
yued or |z,

Eme pa oquoM oSofuienny BRIAVEIOCTH MLl OCTAHOBUMCH
fionee moApolne, TAK Kak 000, ¢ OOHOMA CTUPOHB, MéHee LO-
MEH3BecTHY, a4 ¢ OPYIoH CTOPOHDLI, HCPaeT BamHYI polb
B TEQPHN NeAAX DyIRIEIL.

Iyerw p = 0. Uymana H{q) daspisaceca Tpueoiover-
pudecku p-sulityLavli ua oTpeske (%, B), celm oHa orpaHi-
qYeHa CBCPYY Ha OTOM OTPE3Re 11 CoJIH Ha KAAKO0M oTpesko
(@i, @3}, BIoAsIUeM B oTpesok (%, B} I mMcoLIem gaduoy,
MCHBIUIVIO :"L;"p, BEIIIONHACTCA HEPABCHCTBO

IH{g) < dcos py -+ B sin py

c apodmme 4 n B, qra koropex

H{p))= Acospq, + Bsinpgy,

H{gs) < A cospps + Bsinpy. .

Doauate peero Hae SyI0T DHTEPCCOBATL KIACE gry KN
(@) TPUuronoMurpiaucckil )-BHLYRABY da Beeli jciicrsu-
TedbHol oCll H HepHOJHYCCKUX © HCDIOAOM 27 D10T Wiacs
Mit ofognauy cumBotod I, -

OTMeTHM DA CBOHCTE TPHTOHOMOTPHYECKT  )-BHIAYIRIHIX
Apyaruni.

1. Jaa voee urobu @yuryuas H(p) Oborae rpucofiomer-
puitecky p-gpinyran ke orpeage {a, B} meobrodumo n do-
cTaroero, wrobel diaa ﬂmﬁbﬂ.’l’: Tpex Towek i, P2, @3, Hodeuti-
HEHHBLL Y CAOBUAM

-

(':Piv (ps)c (G, ﬁ)v i < (92 (P.'] — (Pl (4)
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UMERD MECTO HEPAGCHCTED

H(q:) sin p(rpa — q2) -+ H{qy) sin P(fPi —q) F
+ H (@3) sinp(g2 — @1) = 0.

Heiicreurensno, Haiiga 4 n B us yenosuit
I {g))y = A cos py -+ B sin pgn,
H(pa) = A cos pys -+ B sin pi;
o EOJCTABHE HX B HCPANLUCTBG

Hig:) < A cos pgz -+ B sin pge,

3

MBI UPITEM TOCIE UeCHUHHbLY npeuupasouaﬂuu K TpedyeMmo-
MY HepaneHCTBY.

3a MOTIIM, 9TO EpO

14

=008 ¢,=0 @=¢+85  o<tcg

e

HEPABEHCTBO ¢BolicTEa [ JIerKRO HPHEECTH K BAAY

Hig+ 8 —2H (g) +~ H (g —§ . pby?
@t =9 (28 m@»0. )

I1. [saxedet nenpepsignn Supdepeniupyenas Bynnyua
H{g) rpuconomerpunecktt p-eutnyria He oTpesie (o, B) Toe-
Ba w Toasko rode, Koeda

H (9) + p*H () 20, o< g <P

CopapgeIHROCTh 5TOTO YTEEeKIEHHA B OJHY CTOPOBHY
JerKo JIOKA3bBAETCA HPCRENLHBIM nepexofom upiu &6 =0 s
wepapenctBe (5). [as JokasaTeXLCTRa eTo COPABENIHBOCTI
R APYTYI CTOPOHY ODOZHAMHM

wip) = 1" (@) + 0*H{g)
B Gypem paccMarpupars Oyunitaw H (@), kar pemenne cie-
OVEUero updiepeHiEATLEOrD YPaBHEeRNA
¥ Hoty(p)=ule), yle)=H{p), ylg)=1(gs).

Pewrenne ogHopogaoro guddepentuansiore ypabHeHHA ¢
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TeMH 3o KDACRHIMU YCNOBHAMHE ML oSo3mauny gepes Ho(q).
fleno, qTo

Hy () = A cos pp + B sin étp. '
Ho(p)= H{pi), Holp) = H(CPS)-

HerpynEo mpoBepith, 970 Jan pemicada H (@) cnpawsenansa
dopryna

H ) = Ho(y) — b=t Su (0) sin p (g — 040 —

Ty

—_ Si“D((P:t_'fP) Y . e
psiup(%-—{ma w(6) sin p (8 — ¢,) 0.

-

Ilockonbry cormacuo mpemuonomennto p{0}.2 0, M Domy-
HaeM, WT0 HA BCOM OTpealks (¢, ¢3) COPABEINBO HeDaBCH-
erBo H{p) < Ho(ep). 10 ¥ oamadaer, uto -:b)axn,nn ﬂ((p)
TPIrGHOMETPRYECKH P-BHIIYKNA,

Cnenywmtce cpolictea mu_ §yIes AOKA3HIBATE YHE uu
BIA BCEX TPUTONOMETPUUCCHN P-BRNYKAKX QyHKUNH, 3 ToAb-
Ko Ana knacca 7.

1i1. Jaa rosxcdott dynnyun H(p) e= T, cnpasefaueo ne-
padencrea

inf H () == —sup H (g)
[ P

war H{g) = —o0,

Jna JoxazaTcALCTEA  2aMeINM CRATAZA, WTO0  ecan
H{g1) = —oo, to U8 HepapencTBa chofcrea’' ] B cmay olpa-
HUYCHIIOCTH CBCPRY dyunnan H(¢) serexaer, aro H{gy) =
= —o00 paa JioGoro §2 = {1, §s). Hoaromy, ecyn (pyHKITT
H{(p) ofpamacrea B —00, x0T 68 B OXHOR TOUKe, TO OHa
TOMAECTBEHHO DABHA -*00 Hanee, BO3bMEM B HEpaseucTBo
cBoiicTea [

Ql?¢*%_1-8= @y =@y q’s=‘¢+%‘—31
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o nepeiifem r openeny opy e — 40, 3to macr HOM

Lim (H(fp -5+ a) +H (tp + g a)) >0,

i}

HOGKOJ’ILR)‘ ¢ — gpoaBoALio, T¢I caeqyeT mame yracp-
HUIERHe.

IV. Ramxdaa ynrnua H(g) = T, nenpepvisna u daxe
ybosaersopaer yedosuio Jumuuya.
Inn gokagateancrea Bsepem oboaHadeHHs

K (g, %0) = H (g) cos p (¢~q)+H (% + 5’;} sin P (@}

n

n

Ky (@) qq) = H {gq) cos p (g — @) —H (% 29) sin 0 (P— ).

| )
I‘[onamem, 4T¢ . UPpH EKaAL00M {p AMEnT MeCTo HepaacHCTEa

Ko (0, w) SH @S K (9 4o wosesnrd ()

v ad<H @< K (@) wo=5<o<m (7)
HetteTsntenvro, none:RUE B Hepasencrde ¢bolictha |

Py = P = @, ¢3=%+2i:;.

" MH CpAsY SKC RollyaHm npanoe ucparenctre (0), a monomne
L]

n
=0T g P2T0 Pa= Qo

MBl DOTY4uM Opagoe BepaBeHCTRBO (7). Homomms wme

‘:P1=(P|:-_‘§{';"s P2 =Qyp C3=9
I

Q=9 1= q>3=fpu+—%,

MEI ODoaywuMm aeswme nepaseaersa (8) u (7} cuorsercrsedno,

+
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O6osnaune teneps H =sup|H (p)|, ww monyyam ms
wepaBerct (6) a (7), 9r0 ¢
| H{g) — Higo}} =
& {[1—cosp(9— o) | + [sinp(@~qu) [} - 4.

O’I‘CID.E[& HeMeOJIeHHO BEITeLaeT Halle yTRep:HAedIle,

V. Kaxadyo pynsywo H(g) & T, mosrno ¢ w060l Tou-
HOCTBI0 PABHOMEDHO HA scell acn nplibauaurs dadwdut He-
npepoieno Jughhepeniupyentine  Gyraryusnug us 7020 He
raaced,

HeficTeuTenbHo, BO3BMCM B RAYECTBE  HPUOIHREHUA
$¥ ERUHAK

H(cp)-:—-—e JH(cpql-t){a B, e

—£

Hax i1 npu porasatedsCTBe NCMMEL, MLl NCerRo yOemaacacsd,
ure H,(¢) — IO HCIPePHBEO  TldepeHuupyenasd
dyaxrEa us kaacea I u uro

lim H, (¢) = H ()
2
PaBHOMEPEO OO0 (¢ H& BCel OCH.

V1. @ynryua H(gp) npunadacwur waaccy T, ro2da u
T¢ Ko Toeda, Koede GyuryUA

‘ U(re®y = rrll(g)

CYb2APMORIUNHL 80 BCeH NAOCKOCTIE,

B cuny c¢pofietBa V H JeMMBL 2 MEI MOIKCM OTPAHMTHTLCR
OpH JOKABATEIBCTRE NBAYKABL HempepreisHo Mipdepesimupye-
MEME pyarupaxd. Owmeparop .Jlamlaca B [OAAPHLIN KOOP-

MHHATAX I' K q HMBeT Buf
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* Tloatomy
CAU(re®) = r2(p2H (q) + H” ()

U Mbl HeMeIJEHHO MONyYaeM Halle YTBePAAEHHEE M3 CROi-
verBa Il m aevpmi i.

B exepyromedi rape Mp gokaskem elme RCKOTOPLIC fIPCA-
crapiaeHna Ana dyureuii kaacea T, a cefiuae orMerim
TONBKO €Ule HEROTODHBE CBOGCTBA, BRITEKAIONIHE OHeBNNLIM
o6pazom us cpofictpa VI 1 cooTeeTeTBYIOL(IX cBOfiCTB cyO-
TAPMOITICCRIY  Pynrifni, '

VIL. Ecaw hypreyun Hi(q) v Hy (@) npunadaewar wae-
cy T, To hynrniint

F(py=max {H(¢), Hy(9)), G(q) = i1 (¢) -+ cafla ()

(¢ AOMUTEALNBIE NOCTORUNDBIC) TAKMe raptumc’)ﬂe—
war vaacey T,

SATAYN H NOHNOJHBREHHNA K §23

1%, JlokazaTh, 910 He CYMESCTRYCT OTINIHRY OT ToHETeOTReHIOIT
noctoaHKol PVIHINY, cyiTapMomITeckuX I OTPAINMOIHLE CIEpPXY
BO BCOI (LI0CEOCTIL

2° Myere obxacts D pasmesnerna ®a Jee ofmacri By w Dy ragwoi
rpaeoil C, Oupegeduym dyuunue u(z) 8 odJacTi £ paBeRCTRAMY

u(z):-[ w2, z=D U0,

rae wi(z) A uz{z) — dyunnmo, rapmosudecnye B objacTax Dy m P
‘COOTBETCTBEHHG 11 HRlPePLIRHO ,r[utbtlsepeﬂuupveume B $AMBIKANNI 9TIIX
obmacreir. Joraszarn, uro dyurnma wiz) cybrapMoRiYHa B odmactn D
.B TOM K TOJEKG B TOM CIy4ae, KOTTd B Kampuol todie Rpusoii © vueer
MecTO HePARSHCTRO

lue(:}, ze D,

i i,
Fn " on <0

8 .
(3xect 7~ — AipdepeRNIPUBRHLe OO0 UOMOKATEALROMY HAUPABIEHNI0

HOPMEAR K Epusol  GOIGRUTEABHLIM CAHTAaesl HAUDABAEHNC L0p-
MANH, BeAVIIes U3 06.1'13('1'11 Dy B ofnactn 1.,

3. Tlycte dymenua f(:) peryanpHa B LpyTe [ | << R. Jlokasars,
9T Mpa Moday o = 0 fivHna

&

. 1) = f | £ (i) 2dy

3 M. A. Evrpados
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ABNAETLR Keyﬁmnamm.eu A BEIOYRTOH KHH3Y daym\unen of lnr ma om *
peare 0= r << AL

4° Tiyersn odyeumua  f(z) peryaspEa 0 OTpaEOYeHa B KDYTe
|3} < R [dokaszarts, 470 BeANIREA

n

b{‘ In]j(re'®) | 49

HMEET KORNeTHEIR Opeled npy r— K,
5° Iyers $yErimiug F{z) peryzapea » gpanroil DoIyENoCROCTH, A

My = sup | F(re?") .
CES

Tlpeamonodcnst, 9Ta -

L=
CMin

5' - dr « 2o,
{ .

Honazate, ato fyrrmi

p fid
16) = j PP (et -
4

a4

: at
ABIAETCA BHIOYRAoH wAu3y dyumuci O Ha oTpeate — 7 <035,

'§ 2.4. OneHER rapMomIteckoll Mepny

QcnoBnueIM JOCTORBCTBOM HOHATHA PﬁpMGHHEECHOﬁ MCPEL
ARNAETCA BOIMOIKHOCTE OOJAYEEeHHA [NA Hee ONREHOK O0eNHbL
HAMNIATHBIME TeoMeTPHYECKEMNA cnocofamn, Qunacannem prax
cnocofor MM celiTac @ zaliMencd,

B § 2.1 mp1 oupeaennan rapMoundeckyw mepy w(z; £, D)
R CIy9ae, KOTAA MHOMRECTE0 E ABRACICA €acThId rpammilh
obaacra D. Yacro yaoGuee rosopuTe 0 rapMoHNYEcKoil mepe
xmoboro ') MadmectBa £, me umeiomero ofmmax Touex ¢ oG-

*

1) Pasymeerca, COSTaBAGBHOMO 4 CY1eTHOMO MBEORECTBA AYT,
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aac1el D), nonaras
0wz E, Dy=w( E,D), - E=rnd.

Mpemne seero, M1 oTMeTIM nepaﬁeucma
I ez E, Dy, ~zeD, (1)

crpapeminsbie A8 JAoGoro Mpomecrsa £, Ecam mpm atom
MuodecTBo E copepmAT Xo7s OnI ofEY Myry rpaBdv=oll kpi-
Boil ofmactn D, To NeBoe HepaBeHCTEO HBIAETCH CTPOIHM,
a eI TRKYI JYFY colepsuT MHOMectBo 4D N\ E, To ¢ypo-
rHY ABAAETCH LIpasoe HEPABeHCTBO, JTH YTBEPMAEHUA He-
MeJANeHHO BHITERAKT B3 oO000MERROr) NPIHINOA MAKCHMYMA
0 MEEOMyMA A rapMoHBYecknx yEKnud, AorazamEoro

B § 2.3.

Ilpexae aem mepexomuTh K OLEBKAM TAPMOHATYECKOM Me-
pBl B KaxkHx-1HO0 CIOMHEIX 00JACTAX, Mbl BBLIACHHM TeoMeT-
PHYECKHH CMBICH TAPMOHHYECKOH MePEH MHOMKECTBA, pacno-
To}KeHHoTo HAa NeHCTBETCNBHOH OCH, OTHOCHTEIbLHO BEpPXHCH
UIYIIOCLEOGTI,

Ilyery I — orpnuarcasian wacrs AclicTBETCALACH oCH,
Torga

oz, Imz>0) ==-?1-argz.

-1 .
Heiicteurensno, QyHKUNA — 8Ig3 rapMOHATHA B BepyHel
NONYOAOCKOCTH, OrPAANYEHd, 1 e8 JHAUCHNA HA NOJQKHTENb-

HOM 9ACTH JIeHCTBHTENBAOA OCH PABHEL HYIi, & Ha OTPUIA-

TeNBHON — equEune, B cHAY eAUHCTBOHHOCTH pPEIeHHA" 3d-
Fadw Jlnpuxne sra GyHRIAT ofasana COBOAZATE ¢ TAPMOHI-
yecKON Mepoll orpeuafenasHoil gactm geficTBHTENBROE ocn
OTHCCHTENBHO BeDXHEH TONYIIOCKOCTH.

IIycty Temeps I — xomeummili orpesor {4, b). Qyuxnna

I —d
W= roadgopMEO 0TOOpaKAET BEPXHIOD NOTYLIVCKOCTH

Ha cebA B mepeBogmET orpesok / B oTpHIATEnbAYI dacTb
gefictaurensroil ocm. Iloatomy

L
LS

m(é;l, Rez > = arg(z—a)—-—i—arg(z—b).

4]

i
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TlonyuenHags BemMuYmHA HMeeT TPOCTOH TreoMeTPATeCKHl
CMEICT — OHa paBlla YIAY, IoJ KOTOPHIM BMJCH oTPe30K |
“I2 TOYKH Z, MeNeHHOMY HA 71, JTa BeAHTIHA, OVEBHJEHO, CO-
XpAHAET cBoH CMBICA M OpH 050N HOMOEKEHNH IONYLIOCKo-
oTH, Takum o0pasor, MM IPBLUIH 1{ YTBEDHICHHID:

demma 1. Fapronuvecnas mepa mioscecréa E, pacno-
AOHENHO0 HE RPAMOL | OTHOCUTEALHO ROIYNAOCKOCTU, 0Pl
Huuerkol, npamoll 1, pagHa yeay, nod KoTopbM 6UOHD MHO-
wecrgo £ ua roukw z, desennony no w,

TR snMeMeHTapHAA JEMMA LIPAET MOBOJADLHO BHAMUITEIb-
HYI0 POIL B OUEHKaX FapMOHIECKOI MepuL.

CaeIyomai QCHUBHMOH pe3yhbrar, HOCAWMNHT Hazsausue
RPURLLRG paciupenis o6aqery B rpunyune Kaptexana,
XOTA U He CT0Jb BJACMEHTAPCH, N0 FOKA3bIBACTCA 1C CAOMKIEER,

Teopexa 241, Hycrs obagere D' codepwur obaacrs
D, a unowcecreo E', aewuwee Ha zpanuye IV, codepwcur
muomecrse E, acwaugee Ha epanuye D. Tooda

oz E,DyLoz £, D), ze D.

Horasareanecrno. Obe rapvioswveckme mepwt rap-
MOHUGHL M orpanmiesbl B obnacti D. PaceMmorpum Mx Ha
rpaEdie oroi odmacru. B rouxax Muomectsa E ofe pasust
enuiite, B ocTanbabix roukax rpaHHOBl ofmactm £ dymk-
mua w(z; E, D} paswa wymo, a pynxunua o (z; £, DY) —
meorpunarenbs. Coaeposarensuo, dyuruua m(z; E’ Dy —
—w(z; E, D} pa rpaunue ofnacru D weorpunatéenssa. [lo
DPUAIMIY MAKCHMYMA OHA UEOTPUNATENBEA W BHYTDY 00-
nacru D). Teopema poxasana,

Dpusunn  pacwnpenus obIacTH H03BOIAET OLEANBATDH
FapMOIMUCCKYIo MEPY 1I¢ TOALKO CBEPXY, Mo o cimsy. Ouyen-
Ka CHH3Y HOAYYASTCA ¢ [OMOIUBI0 OLeHKM CBEDXY TapMOHH-
geckoll mepel MmomecTBa D\ E. MBl npueemeMm ceiigac
Hpyryo  GopMyNIHpOBKY NPHHIOAOA PACIENpeHHMA oOIacTH,
"B KOTOPOH 3T0 0OGCTOATCNLCTRO BBIPAIKENO HECKONDKO SCHEC -
(¥orsi cama popMymHpPOBKA HECHONEKe Golee PACIABIBUATAN),

Teopema 2.4.1% [lpu pacuwupernuu pbaacru D za cuer
ToIL Hacry ee :paMUYLL, KOTOPUR HE COBepIUT TUWEx MHON e~
crea E, eapmonunecran mepe o(z; £, D) yeeauuusaerca,
@ npu pacwilipenuu obrecru D 3a cuer wactu zpanuyvl, exo-



§ 2.4, OHEHHI PAPMOHEUYERCHON MEPHI 117

drugeli 8 amuomecrtso £, ara capMOHUMECKAR Mepa YMeHb-
waerca,

C HOMONIHIO MPUHLENR PACIIEPCHEA o6XacTH MH JoHA-
mes cefivac oano noBodLHo rpyfoe, Ho 0UfHL HATIALHOS
HEPABCHCTEO,

Tecopema 242 Hyero D — autnynaca obaaets, a B —
waked-aubo dyzn eponuunod kwpueold sroit obaacri, Foeda

wl(z; £, D)ﬁg%tp(z,E), re D,

ede pfz, ) — yeoa, nod xoropern dyea I gudra us Touru 2.

Horasareawscrpa, Ofosnauim depes L XogRy, co-
camHAIIy e Konlel gyra B, a uepes D) — obuacrs, oTce-
Kaemyw oT ofractu D xopaoil £y H comeprRAlIyie TOUKY 2
Moryr npefcTaruThed JTRE BOZMGKRAOCTH: HITH jyra £ JesmnT
na rpautue odracry Dy mad wer. B nepnov cayuae joxasbi-
BASMOC HCPABCHCTBO 3ABCOOMO CDPABCINBO, TAR KdK Toria
p{z, E} = n. Bo Bropoy clywae Mbl MOKeM COLTACHO Npus-
NUOY PacitBpeHNA OOIACTH HATIHCATE IICHABCHCTRO

a{z, E, )<< iz E,, D), e D,

(npurenses reopemy 2.4.1%; odmacrs D noaysaercs pacii-
pennes odractit ) 3a ¢ueT TOH waeTll ce IPaHHLELL, KOTOpasd
pxonut B E). Hazee, oflozmaunM wepes P moaymmockoc!b,
OTpaMIuCINYIo TRAMoi, COSHRAIIEEHE KROIE Haned my-
ru E, u copepikaunyio ofnacrb D). TIpusensn ewe pas mpuu-
LUO paCHIIpCHUA 00JACTH, Mbl HOIYYacM HEPABCHCIH0

olz; By, hy=sw(s E, P, . re D,

{(ra oror pa3z obmacres D; pacunrpaercs 3a cuer wacri rpa-
HWIE, We colepHialledl Touek MHOKecTsa Ei), Tpebyemoo
HEPABEHCTBO MBL LOJIyMaeM TERepb N3 meMMBL 1, TaKk Kak Iy
ra £ u xopga L BUIHE M3 TOYKRH 2 HoX OAUHAKOBBIM YIIOM.

Hapaay ¢ Upunmumos pacliHpents ofIacrl 4acro npm-
MeMfAeTCa eNle OZMH, CTONb JKe HECTOMKHBIH peaynb1ar, Ho-
CAIMI HA3BaHHe NPUHYLNG APMOHUYECKOH Mepbl:

Teopema 2.4.3. Hyere w(z) — Pyuryus, pecyaspuas
¢ ofageru D u nenpepuienan ¢ ee samukanuu. Obosnauum
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yepes D* obpas obaacru D npu orobnamenun w = W(3)
(He 0633aTeablo 83QUMHO-0OHOIHAUHOM)Y, a uepes EY — 0d-
| a3 MHQIHECTEa E < 6D U IOLOMUM

u(z) = w(z E D), v(w) = o(w; E* D¥),
Ecaw E¥ = 8D*, 1o uMeer MecTo RepASLHCTED
v(w(z) )= u(z}, se D,

p2fa orobpadcenue W == w (z) esaumno-odHo3HAH, WMHEET
MECTO DAGEHLTED.
Jokasarenpcerro, PaccmorpuM ¢iynrunu

u(z), wi(z) =v{w(z).

Ofe are GyHKROUN rapMoHiMHEl I orpaHnuaens B obpacrn D
B rouxax wnoweernas E < 0D MH Bmeem u(z) =1 n
i (z) =1, B Tourux maomecrsa ¢~ E M1 umeeM u(z) =0,
HO 3HA9eHAA #1{Z) MoryT, Boollle TOBODA, ODKA3ATHCH HOI0-
HHTETHEBIMU, TAK KAk o0pas Toixd ua maokeerba oD L
opH oTofpanmenny I == w({2) Mo}er OoTacTh ® BHYIPL of-
aacte D*, u ma mpomtecto E* Coegosatenbno, Ha rpaunng
obgacrm [ Mpi mMeeMm Hepaseucrso (23} — u(z) =0, a o
OPRANNNY MAKCHMYyMa OT0 HCPABCHCTBO COXPANACTCH U
sEyTpH obnmacti. Tem caMBIM Mbl JoKa3ann HATepecylOInee
Hac HepapeRcrpo, Eean orobpasenne w == w(z} saanMHo
0IHOZHAYHC, TO BA rpamnne ofmactu D, a caegoparencuo,
B BOYTPH II¢e HMECT MCCTO PABoUcTRO 4 (2) = u(3).

K reopnm amanuriyecknx (YREUNH ONCHKH TapMOBWHTC~
CKoll MepHl DpHMeHAKyTCH OCBMEO ¢ DOMOI[BIS TAaK HAZH-
Baenoit Teopembl 0 deyx KOHCTAMTAX: ’

Teopema 2.44 Hycre dynsyua F(1) pezyaspna 6
obacerit D w nenpepoieua 8 ee 3aMbIKAHUU,- 4 Ha 2panilje
vfageru D das Pynnyuu F(3) wmerwr mecro HepagencTau

| F )| << M, zgav,
’ | ¥ (@) | << m, . zem (2)

2de E — neroropoe Muomecrdo zpanuyst obaacry D, a M
w m < M — nexoropvie noacdcureabrnie nocroarueie, Toe-
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da enpasediueo HepageHcTaD -

| F(2) | <m0 3", 25D,
2de . -
1z} = w(z; £, D).

Jorasareavcrno. Pyuruun In|F(z)| eydrapmo-
EHYHA I oTpanuvena cpepxy B obaacru D, a dynruus

uz) = K, Dinm+o @ ADNE, DYinM

rapuodasa B oGnacrn D n orpaEndena tam no aScomoTroll
peaunultre. Hoartomy dgyuumms

In|F{z} ] —u(z)

cyGrapmonndsa i orparigenHa cecpxy » odmacre DL B coay
wepapcHeTBa (3) Hvees

l__i:::n {In|F(z) }.—R(Z)} <0

mAa Beex Touek L & 4D 3a BERAIGUEAWMeM cHeTHOrD U
(MBI cuNTAaEM, KHAK 0ORIUHO, uTo ofinlactTe D orpaunuena Ko-
HeYHEIM THCAOM KYCOUHO-MAALKHX KPHBLIX, & MEMKeCTBO B
COCTOHT N3 CYeTHOo 4NCla AYT FpaHHIHHX KpHbEYX), {fo-
BTOMY U3 HOPHMHELANA MAKCHMYMa OAfA <yOrapMonmieciuy
PyHRkOoril caepyer, uro

| FE <@, ep.,

Orciona HeHOCPENCTOEHHO BHITCKACT YTROP/RUCHHE TCOPCMEL,
MHOTHE SajaUM TeopuA MelL QYHKIME [pPAROIATCA
K Tak HasoiBaemoii mpodneme Rapaemana — Muw, Mp wano-
MuM celigac mocTamoBKY aToll pmpofaeMmil B OpuBeIeM OIAH
H3 OTHOCAMMXCA ¥ Heil pesyseTaToB. ’ )
Iyetn D — mexoropas ofnacTes KoMINIeKeHONl mMIoeKOCTI,
AMEIOIAA KOHETROe H HemyCToe MepecedeHHe ¢ RaMIoi
upavoit Rez=x opu a <2 < b (o0bpMHO UpHAEUMAIOT
b =.+4-50). Obosnaunm wepes D, ceaanylo wacts obaacrm D,
Temamy® B OolymiockoeTs Re z < x ® copepikamyio 3a-
naEEY Touky § (MBI cumtaem, 910 Re§ < z). Yepes h,
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\

Mbl 0003HAUNM 9acTh rpadgnmsl obmacta D)., Jeaiuyw Ha
npamoit Bez == x, a qcpes k(x) — Mepy Muomecrsa Ax (MH
GyaeM OpenuoEararh, 9t0 MIOIKCCTEO R, COCTONT B3 CHeTUOTO
qIrciia OTpPesKoR; torma k(x) — eymsa Ux gAum).

[Ipodaeya lapnemawa— Mumw coctour B onen-
xe rapMoinuecioil Mepel 0% kb, D)) o sapaspoi dyuas-
ang B(4), e <t = :

RapaesmanoM Sma nonymen eefywiiuii pezyabrart:

Teopewa 240, fyero L=3i+insD u a<CE<x<Ch
Toz2bu ' .

—
Hie

. x
. il l

wi{Z -+, D)slexp w% Sﬁl

Horazateaserro. BoasMeM OpoMsBoNBHOe  SHAG-
HIle 0, 3ALIIUCRAHOE MOWIY § R X, W PACCMOTDHM B odla-
cru Dy ake  rapuoiitieckue  Pyusuun w(S; A, DY w
o(t; ke D)), Ha 1ofl vactn rpannum obaactu D, sotepas
OTANIEA  OT OTPE3ReR kb, (pacn0iao’BeHABIX &  npasod
Re z = a), ofic Jpymegnm pavner nymo. Hosromy cormacio
dopuyne (3) § 1 arn PYBEINH MOKOO BOCCTAHOLUTH 110 X
FHAYCLLUIAL HA OTPYBKAX Ay caeyinius olipasod;

w(l kb, DY) = f oo iy h, DYyow(l; dy, D)
.f.iu. L
o (3 hge Do) = | 0 (& dy, D)
lho
(dyurung w(2; h,, D,) pasma equHIIe opit z & A, Borar-

TaA W3 HEPBOTO PABEHCTBA BTOpPOE W JAENH HAa & -- &, Ml o~
JydaeM

ol h,BY—oE b, DY

2 — 0

r— 4

j‘ w{o+iymh, D)1 o (L dy, D) ()
o 1 [LE :
hﬁ

OueHHM FapMOEUIECKYI0 MEpy o;(c- + iy; ks, Dy), crommyio
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mox suarom wATerpana. Ilo mprenuny pacmppennd 2faacTa
HaeeM

@ {0+ ty; hey Do) < (o +iy; by Rez < 2},

a wo gewme 1 setunnna o (§; A, Bez << 2) panna menennoit
Ua T CYMMC YTAOB, MO KOTODBIMH BILINLI OTPE3Kl, COCTAR-
IMOUE MHORECTBO fx, B3 Touxu f. [Ipy 3ajauHofl cyMye
AUHH OTPE3KOB CcyMMa yriaob Oyger mambonsmwell, Korga MHo-
iHeeTBO o, OGpaB}DT SAMHCTBOMHELT OTPE3OX, pACHOTOen-
BB CHMMETPUYHO OTROCHTENLHO upsMoi Im 2 == y. Brune-
A Yrok II4 3Toro BI\CTDEMaJILHOI‘O CIIYYas, HaAXO0MHM

h(x) 2 — ™

(o -~ iy k., Da.)< a.rctgz-(—--——h) 'l—Har(,tg h”

floncTapnaa moaydcdnoe uepapeHcTno B Qopmyny {3), Mm@
HoayIacs, 410

iz — )
el
@G ko y—0 (G b Dy g T g ’” . B
L2 <2 2Nt dy, D)=
ha
2w —a)’

) arec tg T {r)

= — -;% T 0 (L5 Ry D).

Qrcioga, nepexodn k NPeACay OpU X —= 6, BMCCM

d 4 1
whedhe, D)<~ 5775

(ANA ARKYPATHOCTH CICADBALO GH HAMHCATH BEPXHIOW Npo-
NRBONHYI, TAK KAK OPOU3BDIHAA, BOOGHI® rorops, Moucer
i He cywmecrsopath). HETerpupys DoCHeQICe HepABCHCTEO
¥ YYUTHIEAR, 4TO
o (C; ko Do) ~ 1, - o3,

MEl OPAXOLHM K YTUOP:HICHHI0 TLOPEMEL

Yrofibi ofleHATE TOTHOCTH TeOpeMBb 2,45, MBI cpaBHNM
DOTYHACMYI0 M@ Hee OlCHKY ¢ Towanol (opmynodl jas mpo-

N T
cTelimero eay4as, korfa o0aacts D — monoca |l z] <3
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B atou cnygae k{z) == xn, § teopema 2.4.5 paer mam

@ {8y, DY) < exp (f 2@ —Re ;)). (4

Jaa ortsickanita Towrelt QopMyAw A AATepecYOMIedl Hac
IAPMOHUYECKOH MEPBI PaccsoTplM omﬂpamemie
w o L Eexplz @) -
1 —iexp{z-—uu

Herpyzmo npoBeputn, uTo ot’Spdarm obgacTn D npi avn
OTOUpd:hDH]HI MBJACTCR yTOA 0 < arew < , A {JUI.‘M-
30M OTpesKa kb, — kepTHBRABEYN cTOpoua ff a-r:no yria, 910
oTobpaskemie KonopMIo, TAK 4T0 10 UPUHALLY TapsorITc-
CROII Mephi IMeeM

o(l; ht, D) = w(w(l); #H,6).

Tapronuaceran Mepa, CTURIBAA B Bpasold MacTl, HAM U3BECT-
Ha, I MBI mOJy1acy qropayay

1= iexp{s—x

3
L — .
w(sh, D)= e R ~—Texp e

-

;
m3 wotopoll Bugio, gro opn puxenposautoM { B OHpo
T—+ 4o . .

O (&5 hyy DY~ Reet ™, ()

" Qopuyaa {4) osuwavaer, 4TO

o (S, DY — 22+ C,

a 3 Qopyyanl (3} BUAHO, 9TC B AEHCTBITCALIOCTH

lna(; b, D)~ —u, Krt 00

DTo 08HAMAET, UTO Jae B EPOCTCHIHEM caydae oueHRa, oo~
nygaemMas B3 TeopeMsr 2.4.5, AOBOMBHG rpyba. B panbmeiinem
MBHL DOJY9AM Godee TOTAHe GUEHKH, HO TIPH saMeTHo Golee
MCCTHRUX UPEANONOMEHHAX oTHOCHUTennHe obaacra D,
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Muoro #ATEPECEMI N TAYOOKAX OUEROK TapMOWTIeckol
MEpPBl MORHO DOJYYHTH, HCUOAb3YSL HEKOTODHE AKCTPeMailh-
mele coobpaskceana, Onaum uz gandioiee HIDECTHLIX ABIAELTCA
TAK HASHBAEMEL] RPUHYLA cUMMeTPUIGUUL. JTOT APHYUAN
BeIeT CBOE NKPOWCNOWAEAHE OT HAOALPUMETPUUECKEX 333ad
aeMenTapuoi reomerpuit, Berrepenue Matemarnku [Todiea
1 Cere Havany DPOMEHATH ero B aHaIH3e, & MOTOM BTuT
OPWHIHE HAWEN MHOTO VPHUMEHeHH{l R TCODHH AHAIIITH%C-
exnx Gyarmui. Mo de evomeM UBTORHTE TPUMIHD Cv-
METPUIALEN Bo LCeil ero HOTHOTE, HO OFPANNYUAMCH HOCKWIL-
KIMH  TEODEeMAMII, AODVERAMMHMU (onee IpocToll Metoq
MOKAATEALCTRA,

MauseM ¢ I0KAATCARLCTRA ORHOI ACMMEL

Jdemsa 2. Hyers E* — mnomecrgo, cocrorujee ug Ko-
HOUNDLO HHCIA HCNEPECCRMOWNICH OTPeIR08, ACKAUUL HA
orpesre [U, R], a D* — xpyz \z| << R, us korepozo enlbpo~ -
wene mupxecran B* Tosda

wiz; E* D¥*) = g' }l('t‘)]ﬂ—l—-—-—f-‘—;-di‘ tepe,

f.-t

ede p{r) = p(x, E¥) — newaropas neorpunyareavias g,ﬂmn-
yur, oppededennas Ha Munwecrge EX.

HoraazareascTro, Jaa aronodMun Mecra BBeJesm
ohoaHaden g .

[R*—Tz]
:l: | Z(C}

N

w(z; E*, D¥) = (3), ln

(i

Ha gopmya Fpusa (em. Qopwyas (2) u (3) § 2.4) wel mo-
Ey9aeM, UTO

i

t?co(}
03(5)2—2? A

(k. o(n) 22 |d§| (6)

[y

Tparmma GD* obnacru D* cocromt ms oxpy:rroern |§] = R
A muomecrea [E*), npegcTarmanmero cofoil CORCKYIIHOCTH
 paspesoB o oTpe3ram, ofpasyiomum MmuaoKecise £*, Mmp
BBEJIH IR COBOKYOHOCTH pPaspesoB OTHeNbHOe o0o3mavemHe,
TaK Kak Kamueldt paapes cregyeT PaccMarpiBaTh, KAK Iba
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PHIEMINIAPA OTPE3KA,— HO o,momy PHIEMHAAPY HA KawAYIo
CTOPOHY paspesa.

Ha ORPYHHOCTH 1t =R uveem wm(f) =0 n K,.(§)=0,
Tak 4T0 B opMyre {G) vr pcere uHIETpaja 0o rpaiuile
ofaactn D* octaercs AMIDD HHTETpAd HO MHOMRECTBY paspe-
aos (£*}, Boaee roro, or aToro unTerpata ocraéTes NEIL
OO CNATaeNoe, TAK RaI‘ '

f Qe (‘” |de] = 0.
(v
Heitersurensno, Gyuraus o (§) cornacmo ompexedenuo pan-
HA eNIHMIE HA 00EHX CTOPOWAY pAZPeZA, A BUAMEHIA IJop-
Mansloll vpouzgesnall dyarmin AL (L) | cooTReTCTBVIONMIN
TUMKaX [a PasHblX CTOPGHAX PA3pead OTHYAKTCA TOADLO
JIMAROM, HOC-HUHLI('}' IIHHPQB(‘IBHHH B[Ielﬂ[]eﬁ: HOPMEIJ'IH'H I‘pa~
mnme ofimactie D* B arux 7oMkax nmpoTHROmONOoMHEL TawmM
obpasoM, gupsyaa (6} oposegHTCA Rk BHIY
: A (L) o e -
o) =3~ | 2K ©faz], ape.
(£

Dyrxuua K. (7) onpenenena so seem rpyre [ << R, u ce
BUAYCIIHA B TOUKAX PA3pe3a IC 3ABHCAT 0T TOTO, Ha RAKOI
ETOPOHE Padpesa Jesnar aTH roukn., MyHROUG @ () npuui-
MACT OTMHAKOBBIE BHAUEHNA B TOUKAX, CIMMETPHUHBIY OTHO-
CHTENRHO . ZedcTBHTeaproll ocm, rak war u obaacte DF n
asitomecreo  E¥  cnmsterpaunnt.  [loerodoky  wanpanmeuria
RHCTIHRHl HODMATN TRKIE CHMMETDPHUHBL, 3HAUSTHA HOPMANE-
HOIl  IpouapoAnoi _3,-[11 B COOTBETCTRYIOOIHX TOYHAX HA
PASHEIX €TOPOHAX DA3pesa JOAAHEL OBIThH ONUNAKOREL (ecnd
GHI CYUECTRYIOT; CYIIECTBOBAHHE RPORSBOANBX Y (UyNKuLA
w(f) BO BHYIpPeHHUX TOURAX OTPE3KOB HETPYHHO BHIEBECTI
n3 gpmumina cuMMetpHR Puvana — Ieapua; B chmy aroro
MpPAHITANA cbvm{llmo ©(§) MOMHO AHATHTHYECKH TIPOI0J-
MOTh YEpes LarkAbli mpeaorx) SHATEHNA HOPMAJIBHBIX B po-
HspognBX PyRroEE (%) B ToUKAX paspesa HeoTPHUATEMD-
Hbl, TAK KAaK B ToYKAaX paspesa 2Ta (PYHKIHA IPUHEMAET
cBoe HanGonbmee swadenue. [lomorxma

{ &
w(z) = ‘t}f}

ME! DPIEZeM K VTBEPHAEHUIC JTeMMbI,

*
e’ _ xSE*,
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~ Teopema 246, fycrv obaaers D npederasaser co-
6oii kpyz |z| << R, uz koTopozo euifipowteno Muoxecrso E,
COCTOAUE U3 KOHEUHO20 HUCAG BYCOUHO-28C0KUT EPUSHIE
U KOMeuHO20 wucaq obaacrTefl, 02PAHUNEHHBIY TAKUMU Epi-
aunn. Muowmeereo E* u obaaers D* mw bydem cuurars ume-
MUUMI TOT Jee CMULCA, uTo U 8 semme 2. Ecan dan gaxedozo

z = E* na onpyxmnoctu (5] = & aexmur xors But 69Ha vOU-
Ba Mroxcectea E, 7o UMGET MECTO HEPAGEHCTEO '
(D(Z; Er D)}U}( “IZI;E*: D*)r =D,

Jowrasatenscrro. [lyers x = E* Bifepem ia ok-
pyviHocTn |z]l = r karyio-Iudo TouKy MEoweersa E i ofin-
aWaunm uepes 0(x) ee aprysmcur, B cuay mammx npennogo-
MeHNR o mHAKecTBe E MBI Moittem cauTarn Qyunkunie O (x)
Henpepubholl va MuomecTse E¥ ga HeKMWUCHHEM KOHEYHOIO
qrcaa ToUeK pazpbiea Mepioro pona. ITomosmum

R e O]
Q. =1In Rl e xSE,

H PACCMOTPHM BCHOMOTATEABHYI (YARUAI
ul(z) = Y {x) Oy (2} dur, =R,

E*

roe u(r) — OYAKILIA, DOCTPOPHHAA B JeMMe 2 AR MEO-
mecrsa ¥, )
QOyurama Q.(z), war $yuriua z, npn modoy z & A¥
PApPMOENUHA BO BCeil NIOCKOCTH 33 HCKRIIOUEHHEM LRYX TOMEK
: BY w
— x.eiﬂ(x), — eiUL_«’fJ,

2y = —
= W

2

Ae HonajanInx B obaacrs 72, Tar Rak 2 < F, a4 2 Jo/KuT

Bae kpyra [3| < R, Ilooromy (yuruna Q.(z} npm seex

_x ='E* rapmonnuna 5 obnact D, Ha owpymnocru |z] =R
$yuruna @, (2) obpamaeres B HyJID,

H3 crasaruoro cnemyer, wTo (hyHRIUA #(2) rapMoHHYFa

B ofatacte D' m ofpamaerca B HVIb Ha OKpYHHAGCTH 2] =R,

Jerro nposephrs, dro mpn dwdom P 0 = o << N, uneen

. REj-wp -
min Q:x (Z) - in H(—'G_'t“m" xR, (a‘)

|#H=p
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. .
'I'IIIEII Q,(z) =1In Iflx—xz X p<x<r  (8)

s cbopuynm (7) BEITEHAET HEPAREHCTBO
- Rt —l—:c]z} ar,

w@> [ p@w 5,

F)

m<r, (9

a us gopmyam {8) — mepasencTeo

w@< (e =2 dn e (10)
£

Cortacno onpefenennro byoxuun p () (s, aemmy 2) waTC-
rpan, CTOANW B mpaBol wacTH wnepameHcrsa (Y), pasen
w{-—|zl, E% D*), B MM MomeM OPMJaTh ITOMY HEpPABeH-
CTBY BEZ

u(a)>w(—|zl; B, D%, cens (0%

ITo roit ®e mprange HETerpart, cTOAWIMIT B TpaBOil TacTI Te-
papesctea (10), pasen o{|z]; E* D*), g notomy me upe-
BOCXOART exuanuel, OTCIOMA DHTEKALT, UTO .

u(z) <, m<r.  (10%)

ocronsny Pyrwuna w(z) rapmormuna. v oGaacra 2 n
papHA HyJie Ha OKpyMHoCcTH |z| =R, na gepasencrra ([0¥)
8 CHIY OPUHLADA MAKCHMYMA BBITEKAST HEDAREHCTBO

4 @) <o E D), wen. (11)

Ha nepapeeers (9*) B (11) st BHememmengo monyuaeMm yr-
BEPH{I.I;EHHB TEOPEMEL,

Ouerra, opegaaraeMas Teopemoit 2.4.6, xopoma gafexo
He BO BeeX cnygaAx, [lero B ToM, IT0 FADMOHEEYECKYI0 MEDY .
w(z; E*, D*) me tak opocro maitra, Hoaromy wacto GeiBaet
OoNneann VHI}OCTHTB ]IOJIY‘IBEH}"ID OCOHOHKY ¢ IIOMGIIILIO cJe-

Ayiomen Jenukl,
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Jdemma 3. Hycre E* y D* — re xe, uro 1 ¢ tesne 2.
~Ofosnauun wepes O cymmy Saun orpeskos, obpraywuur

MmuorcecTdo E* o depes E® — orpeaox (R — 6, R). Yepes I®
" mul ofosnawunm’ Kpye |z] << R ¢ paapesom no orpesky E°.
Tozda umeer mecro HEPaeenCT oo

w{—a; E¥, D*) 0)(—-‘7' £°, Do)) ngu-r.‘.ﬂ‘

Jowxazareabcreo, M mcnoassyem tor e mpuew,
UTe H OpH JOKA34TEZHCTHE Teopemnl 2.4.6.

Oboanaunm ucpes g(x) (QyRERNIO, OoRHCHBARMYIG oT00-
passenne mHokecra E* ua orpesor (H—O, H), cocrosmesn
B TOM, UTO OTPe3Kd MaoKecTBa E* cropuramrea BOTOTHYIO
LpyT K UPYIY, 2 3aTeM NONYMHBIDWACA 0TRE30K NepejsHraer-
¢ Ha uy;diuoe Meeto, JleTo BHACTL, STO UPH TAKOM 0T0O-
pasKenul paccTosHNe oT HynA Ao Awbol Toukm z & E¥ ne
yMOHLINAGTCA, &  PACCTOAHHE MEEKNY niofoll mapoll Todger
o3 MBOKecTa E¥ ue yeenmumpaerca, I10 03HATHET, TITO
UMEIOT MECIO HePaBCHOTGR .

glx) =, xege, {12)

|3(~1‘)*—§(y)1 [z —yl, zeps, yeer. (13)

Tlosomun . .

* R?—¢g ()
Qx(3)=1In I;—“m‘t—:r,‘r 1S EY,

I pACCMUTPHM BCHOMOTATCAbUYW (yRKIAIo
. N .
up () = | 1 (2)Qx4z) dz, . kI<R,
E* .

rze u(z) — QVHRIIA, OOCTPOEHHAA B NemMe 2 A MHOmE-

ctpa ¥, _
KRag u -npm gokasarenscthe Teopemsl 2,46, MH Jerso

‘yhemimaemes, aro Gyuxmws i (z) rapsonuisa B obaacry D°

B ofpamaerca B KyAb HA oKpyx#HocTH |3] = R,
Henocpencreenuriv guddepennuposannes Jerko npose-

paerea, Iro opa JoboM dgmrcnposannom a 2 ¢ dyannua

F i) sy 20
PO = ge
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MoRoToRHO YOuieaer aa orpeake (0, R), [loaromy us mepa-
senerBa (12) mpl moayuaes, 4T

"yl{—aKo(—a E* DY),  oq<r (14

(i mpyroil cropoubi; 03 mepasencTs {12} m (13) merpyauo
BHIBECTH, UTO

N Bt —
Q.(g(y) = 1n ﬁ' . xegv, yEE%,

I OOOYINTL HepaBeHCTRO *

R 3y -
u @)= [ @0 = dn see (13
Fold

CornacHo oupeneaesyo QyERUAH W (F} HATErpad, croamguil
1 HpaBoil 9acTH HepaBeHcTBa (15), copnagaer ¢ w{y: £* D¥)
n moromy o pakcn exnHuge. Ilocronnky nwdas Touxa
z = E® momer OBTH npefictaBiena B rane z == g(y) {co-
IJIacHo oupemeneBH®© QyHKRUE g(x)}, MM DonydaeM M3 He-
pasencrea (15}, w10

U (z) > 1, ] 1=K, (16}

Oynruna ¥, (z) rapmonntna s obaactn D’ parua mymio na
ORpY:ROCTH |2| = R H He Mewhile eHHHIL Ha oTpeske E°,
llo mpuuLnmy MakcHMYaa MBI DodydaeM OTCIO[A, 1T

H(z)zo (z; Eﬁ, DO), c=rb.

Ha atoro uepapencrsa um nepaseucrsa (14) memefiesno pul-
TEKAeT YTROPKILHIE JeMMBL, :

Tapmounueckyo Mepy @{z; E°, D), pxonamyio B yTeep-
FAEHIE JCMME 3, MOMRHO {IpocTo BHITHCARTL, JelcTBnredn-
HO, IICTPYANO LPOBCPHTL, 4TO (YHKIMA

T " - r &
WD) =i ],f(u HTB.) IH 1/_!: (H—&)z
CVE—R+GRAVIE—{(R—{8)z

rondopmao orofpakaer D' ma yrox S={w:0 <arg w<_g_}r
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npuaem paspea E° nepe\o;m-r opw  3ToM  oToOpaseHEN B
BePTHKAILE YO cropony H sroro yrma. Ilo upueuuny rap-
MOHHYeCKO Mepul )

o(z; £, D")'=.a)(w (z}; H, 5},

a nocaegusa rapnommecmaa‘uepa, KAaK MBI y#He 8HaeM,
P4BHA .

%arg w (z).

ToatoMy ¢ NOMOILK HECHIOIHBIX OpCofpasoBaAHEl MOHKEO
noayuute fopsyny

8 ey 4 __(R—mb
m(—tzp;b_,D)=-:;art‘!=gmm, oazcrr,  (17)

Obweanaan teopemy 2.4.6 ¢ nemyon 3 u gopuyaoii (17),
MBI IPEXOANM K CJIEAYIOHIEMY PE3VJIBTATY:

Teopema 247, fycre obaasre D npedcrasaner coboii
kpye |z| << R ¢ gubpowennvin ua keeo mnoxecrsonm E,
a A — nexoTopoe nodunoxecrdo orpesga (&, R), umeouee
amepy 8. Ecau 8as wamdozo £ = A Ha okpyarocTu |3} ==
ecTb TovR 0ot edna roukd, npuuac’hwxau;m muoxcecrsy Eyro

. 4 —1z]) 6
oz E, D)2+ arctg (H+|Zi)(3“"’°l" 1D,

[poBenesnrie BHINE pAaCCYMAREHNA NOKAZHIBAIT TeOpe-
My 2.4.7 B ciydao, Korfa MHOKeCTDO & COCTOHT U3 KOMO4-
Horo YHCIA KYCOYHO-IAJKAX KPHBHX H KOHeTHOIG THCIA
obnacreil orpaHNYeHHNX TAKEMM KPHBHIME, & MHOIKECTBO A
COCTOMT M3 KOHEYHOro YMCHa oTpeskoB. QIH4AKO ¢ DOMOMBIO
AOEPOKCHMAIIAE ¥ TOPefeJbHOr0 OEPexXQma dTH YCAOBHA MOMW-
HO CYINECTBEHHO OCIabuTh,

3ANAYM M FOUONHEHMA K § 24

1%, Iycrs GyHEAUA f(z) PeTYAADHA B OTDAHEYIEEA B OPAROR Tomy-
OAGCKOCTA H CTPeMETCA K Hpefeny A 0pa z — co Io HeKOTopel KpH-
Roii, MeKamed B 3ToH menynAccxocrd. Nokazarh, 910 TOrgA f{z) crpe-
MHTCA K Ipefleny A UpH z—~ 00 B A06OM yTAE, pacnonomelmou BHYT-
pu npaBoE uo:ryumcm:cm
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2%, Mycth ofiracts [P OQECHBRETCR AEPABEHCTBAME
ool x el ot oo, @{2) <<y << e,

Ofosmannm wepes D, nepecevenme ofinacru D¢ HOAyONOCHOCTBIO
Re s < 7, a yepes Oy — ee nepecedesue ¢ aparoil Re 7 = 2. Houasarts
CHpAReXMBOCTL BEPABEHCTBA

4 .
@ (;l 0 D) = €AP {zr’é%x Bew (z) — Rew (Q]l

x

The w(z) — tl]ynnrmﬁ' woufopmuc otedpaskaninan abiacte D Ba moxo-

Y Imw)| < 3 TAKHM ofipazons, 9T0 Rew(z) == co opu Re z — £,
3°. Myers oﬁ.rlacrﬂ D u D* onuctipaloTcd HepABOHCTRAMA

e <zt |y—gl| < 0(x),

—oo<lz<l+oo, |y <<B()

*
cooreercTBeBHO, Obosmauny wepes D o D nepecenenna ofmacred

* * -
] ]
D g D* ¢ moaynxocrocriio Rez << «, a wepes 0 1 8, — ax mepece
geEnd ¢ apAmoli Re z = 2. [lonazath; ur0

o (G 8. D)< w(Rel; 0], D).

§ 2.5. Moayan un 3kcTpeManbHbE JIHHB

Harnapusie reoMeTmIteckne MeTojyl OLEHOK OTHIONE: We
ARNAKITCA MOHOIOTHEH rapMouHyeckoi Mepil. B aToM napa-
rpade MBl GyOeM ropopurh O APYIHX FEOMETPESECKAX MeTo-
AaX, KOTOPEE ZAT BOIMMKBOCTL DOAYTaTL (olee ToHKME
% rayGoxne pesyastatil. C HX MOMOIILO MEI DOAYUOM, B 9a-
CTHOCTH, ACHMOTOTHYCCKNE HopMyasl I KordiopMasx oTod-
pazKeRni. '

Hauges ¢ paxa GopMaNbHEY oTipeleNledHH,

Ilyers I¥ — opHocBAsHaa oO0HacTe, OrPREMYEHHAA HpO-
cTof samkHyToll Rpusoll. Wersiperyzoapnikon D ¢ geputie-
wamu A, A°, B, B mp1 GypeM Ras3eBare obaacte D, Aa
rpamHme KOTGpoit ykasame weTsipe Toukm A, A’ B, B,
3amucaiiHble B NOPAilKe HX CAS0B&HHA L0 rpaHule B RGIO-
MHTEABHOM HANpABIeHHH (yKasamde NePBoH TOIKA TOMe
cymecteenno). Hyrn rparminoil xpupoii o6ractu D, pacug-
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ZoAMEHHBIE MeKAY ABYMA COCeJHHME BEplIAHaMH, ME Cyaeu
Ha3LIBATE CTOPORAMU MCTEIPEXYIOILHREA,

Modypsen dersipexyrorbmika I ¢ pepmunamp A4, A7,
B, B wmm OygeM HaseIBATh TAKOe MOIQOHHTEIRHOE THCIU
m = m{D), nrn roroporo cymecrsyer Jynunas w = w(z),
rondopmuo orolpukaiaa ofracts D na opaMoyroanaug
O < Rew <1, 0 < lmWw < m rakum obpazoM, 4To

w(d) =0, w(d)=1, w(By=im, w(B)=1in+1

" Benn ofaacts D — oro ofmBMil npaModnmeiinmi nps-
MOYIOJNBHHK, & Beéplunas getnpexyroxsuuxa £ n ero cropo-
HBl COBHAJIA0T ¢ PCPIIHHAMH M CTOPOHAMH B HX OGBIGHOM
HOHHMAHNE, To MoaYxe m (1)) pasem OTHOMEHHW JTWHBL
CTOPOHE! AB ® nuane eropont: AA4°

Conpsxennoin modysex m* (DY) wermpexyronseura D
¢ popummame A, A', B/, B mp 6yacm HasnBaTL MoAYIL 4e-
rupexyroasauka [ ¢ pepmusamu 4°, B, A, B. Jlerko su-
eTh, 9TO0

m{D)-m* D) = 1. (1)

Cpeny reoMeTpBYUecKy DpoctHX ofdacrell movTH Her Ta-
. KWX, KOTOpHIC 0TOOparKAlTCa SAEMCUTAPTHEIMA DymREHAME
na upamoyronsHuk, [fosroMy nuwn ama HeMuorkx JeTHIpeX-
YIOZBHUKOB MORYIDL ModKeT OBITE HAiiled B 31eMeHTApHOM
ppe, CTowrT yooMaAHYTh, DOR&NYH, Todbko ONUE Ciydai
(0TIHYHEL OT NPAMOYTOMLANEKA),

Ifyers ofmacTe ) — Konbuesol cexrop

Tr< Iz} << R, g <<argz <.
Bepunnmn getsipexyreacenka [ poibepem cnomyioimus o6-
pasom:
A == Re"® A'=re® B ==re*, B= Re™.

(Dyﬂmlm w == In z KoEGOPMEO oT0bpaKaeT Takoi qermpex-
YLOABHUK 14 OPAMOYTOABLIHK

Inr <2 Rew << In R, cp{lmw<l[34

npudem ofpasamn sepmua A, A’, B’, B derepexyroasHu-
g '
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ka D spadioTen cooTReTCTBCHHO BOPIFMEY
In R+ ig, Ilnr4ig, Inr+ip, ol F i

npaMoyronLanka. [loaroMy Mut nonyvaes nas mogyns m(D)
yereipexyroaeanka D dopuyay .
»
m (D) = —(?———“ TR

Ha-ga Maloro upena aleMesTapublX NPAMCEPOB, rOe Mo-
VAL MOMKHO BBEISKCAMThL, HS CTOMT OHTATLCA YCMOTPCT:E Ka-
KHe-Aat0 ANTepeclbiC TEOMETPHYECKAE ¢BOficT8a MOJYAA He-
ROCPERCTEOHHO H3 OLpefefentd, Jlyume noxa cawrarh sTo
onpefenenue ydeTo Qopmanenbim. B peficTRrTenkBocTH da
. 3TEM (OpPMANGHEIM ONPEHeSeHIeM KpOeTcA oYeHb cBoeolpad-
HBIH reomerpaveckill ¢Mpic], HO3ROMAKIHUI HoONy4aTh Ba-
AARHEIE B B T¢ A ppoma rayfoko HeTPHBHAJNBHBEIC OLOHKI
AnA Monyaeil gerpipexyronbumExor, Jlus pacckasa o meM mam
norpefyerea mexotopas nogretToBka. C oToil menwnm smBl BBe-
IeM emie 0jH0 OOHATHE — IKCTPEMANBHYIO QIHHY ceMelcTra
kpABHX, 064 NMoHATHA — H MOLYJIb, H AHCTPeMajibHAd [IUHA
OLIAR BREJSHEl 3aMEYATENbRBIM IHBEJACKHM MaTeMaTHiuM
JI. AmrdopcoM,. BAER KOTOPOTO OPOHWZHRANT BCHy TEOMeT-
pHTECKYI0 TeOpHio ARARUTHHeCKAX (yHKOAH.

IlycTe BaM mama weorpunatenapuas dyaxmsa p(z), onpe-
OeeHHAA NIA BOCX KOMIICKOHHIX Z H HETCIPHpYEMand ¢ Kva-
ApaToM No Beel Komhnewctoit waockocerd. L dryarunei p(z)
MHE CBKEM MeTPUKY B KOMMIeKCHoll OAOCKOCTH, OLpPeleing
padifepeHIAAN DJABHHE AYTE PABCHCTBOM

= p{2) |ds].

flcro, 910 mNmnma Kpupbod ¥ W naomaar obmacta D e aroi
MeTpREKe BERpazkaorea GopMyramu ;

L =fe@dl, SD)= j‘j‘p @) dx dy
¥

{ANA NAWHLE. KPHBOH MBI nonycl—:aen& sHaqeHHe [ (y)=-o0),

PaccMoTpuM tvemepp Hekotopoe cemelicrno I' copamase- .
- MBEIX KpHBHIX 7, Aesammx B fa@nofl obnacra D (u yrosaer-
BOPHIOUIAY KAKAM-TO JOHOTHWTEIBHMLIM YCIOBYAM, ONpefels-
omeM cemefierso ). Incrpenasvnol daunoii cemeticrsa I
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ME! HA3OREM RENHTURY
A T) =sup [inf I, (}')}2,
p lyar

Tle BEPXHAA TPAHE GCPETCA MO BCeM MOTPULAM, HTA KOTOPHIX
byurmua p(z) yaobueTBopAeT YCAGBHID

.

ﬁ p(z) dz dy < 1. (2)

Ty meTpusky, T8 KoTopoil REPXAAA TPAHE B CHPERENEHNN
JKCTPEMAALRON [JIFHBL JOCTHrA®eTCH, Mbl OyHeM HA3BIBATh
axcTperaviot, PyHrouw p{z), oTpevawmyn dRCTpEManh-
goli Merpuke 13a cemelictea T, sm Oyges ofioamagarh ge-
pes pr(z). fewo, aro ¢pynrnmw pr{z) M MomEeM caUTATH
paBrUll Hymio BEe ofnactH D u ynosaersopaiomed ycloBHI

{[pr@dudy =1,
D

TaK RArR B OPOTHRAOM CIYIAEL ME MOTRI i) YBeIHY9HTE 3HA-
wenre seawanesl iof lop (v) ymEOomennem dyHsumn pr(z) Ba
vEL

HEKOTOPYH mecrToAHHY®S. - HeTpyado moxasats, 1o aKeTpe-
Majibmasd MeTPpHKR B CYMICCTBEHHOM CAHHCTBenda. Jlcficreu-
TelbHQ, OYeTh Py (2) 1 p2(3) — GYHKIAH, oTBevaKImie ,qnym
BI\CTPEMB...II:HLIM MeTpuraM. O6oszHadnmM

P {2) ='_2' @ (2} +pa(3)), Al2) = T (Pl (3} — pe (2)).

O4epBgRO, 9TO

inf lo (1) > + inf 1y, () + & inf &y, (v) = A (D),
yel yeT ) -

H Pt (z) dxdy+55&3(z)dxdj—-

—

= ﬁ:pf (z) dz dy - %ﬂ p3 (2) da dy = 4.
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Ecan 611 nMeNo MecTo HePABEHCTBO

=]

.jj‘i}*(z)d:rdy>0,

—<0

TO MeTPHEH, oTBeualulie Gynrunam (2} u py(z), e Mor-
au 6B OBITL 2KeTpeMATLIHME, CIeOBATEARHO,

e @) — oy @) de dy = ifJamdzdy =0,

a 8T0 03HAYaeT, UT0 GYHERIAN y{z) | po(3) MOTYT OTaHYATH-
cf JIEN[b HA MHQ/KECTBE Mephl HYIb.

Teopewma 2.5.1. Modyav uervipexyzoavnura D¢ sep-
wunamy 4, A°, B'. B pasen akcrpemasvhoii daune cemeli-
crec T, cocroaweso us mpusvix, aemawyuy & obaacru D u
coedunriowuz croponbt AA” u BB’ sroeo werniperyzonvhutia.

JorasartexrcTBo. HeTpyniHC BaMeTuTH, 470 H MO-
YA MeTHPeXYTOXLIHGA, W SKCTPOMANBHAS RJIHHA YKA3aH-
HOTO CeMeHCTBA He MeHAWTCA NPH KOHPOPMABIX 0Tofpake-
Huax ofxyactu D, TlostoMy HAM [JocTATOYHO HNOKA3ATH YT-
Be[IKISHHE TeOopeMEl AUIIL B CNyYae, KOraa WeTH PeXyrodb-
anx D apasercs upAMOYTOALAHKOM

D=z 0 << Hez <1, 0<Clmz<m},

A4=0, A’=1, B=im, B =im-+1.

B atom cayuwae m(D*) = m. HaligeM sxcrpeMaXbHyO 10U-
ny A(T') coorsercrByomero cemeiictsa I', KoTopoe coeTois
B3 KPMBHEIX, JCAIOUX B npaMoyroabnuxe D* W coemnuso-
mux ero cropoust (0, 1) n (mi, mi—4 1),

s omenru A (') cnmay BosnMeM

1

Pa{"-) _ ﬁ'i_.__z., ZED*,

a, sED*®,
Torna -
h(T) = sup (inf Ip ()2 2> (inl Iy (1)) 2= 2 e
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rae f('y)-n-esmnnona anuHa kpusoil y. Mlns kpmewy cemoii-
ctBa I' mMeeM, ouesunno, I(y) = m. CaegoratentHo,

M) = m, (3)

Hlrs onerrn A (T} ceepxy Bo3LMeM B KamecTse ¥ OTpe3ok
Y« CORUTHARIMEN Toukn x ¥ x -+ im, roe 0 <<z < 1. daa
nwﬁofanonycmmoﬁ dyukuun p(z) uMeeMm :

x|-im

igfﬁ(?)éfp(?x)= § P(Z)[dzl=§p(x—]—iy)dy_

*
WurerpapyA noayvennoe HepabescTBo mo & of 0 1o i, mmeen

inf Ip (7) << 5 j p (3) dz dy.
=T D

Otcieza, NMPHMERGE HepasencTBo byunawonexoro — lipapua,
MII [ORY'MHM B CHIAY yeaosusa {2}, #ro

{mf zp(y)}2<5 (p (z) dx dy - “" dx dy <

Iy

9To AePaBeHCTIBO, COPABEIHBOE JJIA JIOOBIX  JONMYCTHMBLX
p{z), osHavaeT, 9TO ?L([‘)f-im n BMecTe ¢ {3) oHD pmaer
nas, 9T A{l') = m.

JaMeTUM, UTO N3 HAMAX DPACCYAACHWI BHITEKAST TAKMHe,
uTO IKCTpeMakbHad (YHKUEA pr(z) MIA UPAMOYIGABHEKR
D* papra m~". Orcropa HETPYAHO SLIBECTH, 9TO JAA HCXOJ-
NOFo quleexymnmnKa D axcrpemamsman dymrmpa pp(z)

pasna m 2|w (3)|, rae w(z) — Pynuums, xondopmmoe orTo6-
pamanoman GeTHpexyroteerk D ma mpamoyromsmux DF.

HokasaHHYI0 TeopeMy JIErko ,HCHONB3OBATH [IA ONEHOK
mogynell wernipexyronsEukos. [lia Havaza OTMETHM Che-
OVIOIOEH agajyor WPREHENA pacIIHpenws obnacTm.

Teopema 252 Hyers D/ u D — 0da uernperyeoas-
Hura ¢ cognadarowumy eepwunasu A, A’, B', B. Ecau o6-
aacry D' asaserca wacrvro obaacru D, no croponet AA”
BB’ u wermpexyeoavruros D u D' aeasorca obuyumu, 1o
m(D < m{l), o
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Norasateasctro. Cemefictso I', cocroamer na Kpe-
BBIX, Hemaimux B obnact D g coegmmmiomux cropoum 44’
n BB, copepirar anamoruanoe cemeficrso [V, B noTopom 06-
nacte I aamenena Ba ofnacth [V, Ioatomy

_ inf I, (9) < inf L ().
vl vl

OTCIOILB. HEeOOCPeICTYBCHHD BDITCRACT YTEGDRIcHLEe TeQpeMbr,

HokasaTeascrso thefyollielt TeopeMbl COBEPUIENHG AHA-
AOTHTHO, '

Teopena 2.5.2*% Ecau sepuunse 4, B u B’ wervipex-
yeoavnure D gurcupesanvi, o ¢ RPUBAUIEHLEN SePULILL
A’ B gepunine A modyav uerviperyzoavnure I eospacraer.

Pacenmorpun ABA TPIMEpA OUSHKI MOAYIA ¢ HUCHONB30-
sannem Teopes 2.5.2 u 2.5.2%,

Mpumep 1. Oueruym moayar, m{D) eTHPCXYTONLHIKA
D, rie obnacts D oltmchinaeTes HepagelcTBaAMH

a<r<_b O(zr)<Cy<8i(x)

u

(&i1{x) un 8,(x)— menpepsisnele PynruiI), a BEpHIAHb
TeTHPEXYTONLHEKA HAXOINTCH B TOUKAX

A=a+iBifa), A= a8 (a},
) : - B =b418,(b), B=>b 14 ibB(}).
OfoaHadum

8y = max 8, (x), 0; = min 0, (&)
asirh AL Th

Moxamen cHagaga, uto ecan 87 << 03, To
h—a

6y —0f

m{Dy<
IMyers
Ay =a-i8, Aj=a+ib, Bi=b4i0, B=b1i6;.

P&CCMOTPHM JEa BCOOMOraTeJsHBLX ‘IETI:IPBX}T QILAMKS Dl
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g Dy, Yerupexyroawuny D)) oramuaercs o7 4eTHPEXyTORk-
HAKa D gub TeM, 970 €r0 BepRIMRAMH ABAANTCA TOTKH

A, Ay, By, By, a wernipexyronnank )y mMeer Te me Bepmn-
HBl, 9T0 # "eThIpexyroabAEK D |, o Bmecto obmactu D'y
HOT¢ OPAMOYTOALHIE

a<z<b O <y<O7.

M3 reopemst 2.5.2*% ameen m (D))= m(D), a u3 Teopemtr
252 -—m (D) >=m (D), tax aro

m{D)<m(Di) =

J— +‘
87" — 6]

CopepsileHHO aHANOTHYHEIR DACCYRACHAA Jal0T Ham
OUeHKY '

b—a
D> -_bzel
n(D)> =i

oA Moayaa gethipexyroatunra D cimoy.

- B Tex caysaax, wHorma He YyaaeTcA OPHMEHHTL Teope-
metr 2.5,2 g 2.5.2% umorga yjaerca menocpeAcTBGNHO TpHMe-
HUTH Teopemy 2.5.1,

Mpusep 2. IIyers cropoRw AA” uw BB’ weThipexyroin-
AEka D jgemar Ha ABYX mnapannesEMX OPAMEX, PacCTOH-
Hie MeMtdy KOTOPHIMH pasno A > (), a gpe ApyrHe ero ¢ro- -
POHBE — 3TO HPOHIBOALHCG DACHOHOMEHHBIE MEMAY ITHMU
TNPAMKIMHE KPHBEIE, PACCTOSHHE MeM/Y KOTOPHMH paBHO d.
OnenuM MoAyNb JeTHIpEXyrodbHNKA D) cHH3Y,

- Ioctpoum  BemoMoraTeabHEIE  weThlpexyroasnk Dy ¢
pepumgama Ay, 41, Bi, By, pacmoromeHBEIME Ha Tex e
DapaaneNbHEIX TPAMEIX, ¥TO M BepPIOEHL 9eTHPeXYTOAbHHKA
D, Yermpexyroapaer I mut 6ygeM cuETATH oOBYHEIM Opf-~
MONHESHHBIM OPAMOYTONEHAKOM, Ero pacmojcieHEe W pai-
Mepsl Mbl BER0epeM casnyiommm ofpasos, HalineM Ommmaii-
mAe JApYT K Apyry Touxu { S AB w {' € A'B’ (pacerosnue.
MOIEOY AWME PaBHO d) U PACHOAOKEM DpAMOYTOABEAR [
TaK, 9rofel ToukH { H T’ nemand BHyTpE Hero ¥ wrobu mx
pacctronune or cropon A\ B, u AiB; &m0 me MeHLme A,
Jlerko nosmcumTaTe, UTO N4 2TOH Helm - HaM  AGCTATOSHO,
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wrofsr fuuma cropomm A,A|  npamoyronnmmka D 6Hna
paena d + 2A, [Tockoarky mimHa c¢Topousl 4B npsso-
yronsHuga )y pasHa A, ero mmomaps . Syger paBnoi
{d 1+ 24)A.

Boasmem ¢yurnmio p(z), pasmolt ¢ B mpAMOyrofhLANKE
[ m By BHe Hero. [  BEIDOJHEHWS  youroBna (2) MBI
IIOMATAEM

¢ = [(d -+ 28) A2,
Cornacuo . teopeme 1

m (D) > {inf b (Y)}gu '
yerl

rre ' ceMeicTno WDPUBLIY, Xewamnx B obdact™n D n eo-
eUHAIMINX Memuy coluil croponst AA” w BB’ uerbipex-
yroasEnka D, _

Ouennm L (y). Ilepecedenne y; KpuBoil Y ¢ mpaMOyroAs-
grkoM I); Hemycro, TaK ek I}y mo moerpoesnmio copep:kut
orpesor (§, £), a xamjas npneag y=TI ofasama mepece-
Katb 8T0T oTpesok. ITpu HameM BEGope p(z) weamunna l,(y)
pasHa cl(11), the (1)) — eBRAHOOBA ANHNA MIIGHECTBA (.
Mzur nonamen ceftuac, ato I(y,) = A,

PacemoTpam [iBe BOSMOKHOCTR: HAH KPHBAS Y HENHKOM
JeKET B OpAMOYroabauie [, AIH opa BRIXOJHT 3a €ro mpe-
gzexhl, B mepBoM cnyviae HOKA3LIBAEMO® HEDABEHCTEO HeIo-
CPOACTBOHHCO BRITEKaeT M3 onpelexenua cemelicrna I, ubo
paccrosimme Mmemny AA’ w BB no yenoeuw He MeHble,
upM A. Bo BTopoM ciayuae MHOKECTBO ¢ COECD/KHET CBA3-
HBIH KYCOK KpHMSBOH ¥, HaUNHAUIWICA B TOUKe @¢ Oepece-
yepun ¢ orpeskoM (L, §’). Tauux yvacTros — gpa, m Xors
Os1 OMEH H3 HMX KOAY4aeTe” Ha cropome A,B;, mam ma cro-
pome A1B; unpamoyromeamra D). Ilo nocrpoenmmm npamo-
YronbHHEA D 8TOT YUACTOK MMEeT [IZHY HEe MeHGIIe, geM A,
Hrax, 5 ofonx cayvanx AOKA3EIEAEMOE HEPABEBCTEO clIpa-
BeIIHEO, . ,

Bosspamasce & L(y), Me BaamM, 9To Ans pcex y=1
HMEeT MeCTO HEPABEHCTRO :

A\
Lhinzea= (g“m)
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H, CNHeloBATENALHO,

m (D) 2

d--2¥

pu ouenkax mo;i¥neil 1acTo OBBAIOT YUOOHE PasIugHEIe
BpnoHaMedesdun QOpMYA JWIA JKCTPEMATBHBIX [JIAH B 4%
soaynelt. Mer ordernm ceiiuac EeCKONBKO . BOSMOKHOCTEN
TAKOTO POIa.

-Haunem ¢ onHoTo CORBepPIIeHHO OYERHAHOTO 3aMeUaHNM.
B ompejeneduy 3KcIpeMaibHol JIHHET COBCEM HeoOg3aTellb-
HO paccMaTpHBaTh METPRKH, YUOBJAETBOPAIOINIE HOPMIIPOBOT-
goMy ycnosmw (2), Bmomse pocratoumo rpefoBaTh BBIIOI-
HeHHe YCeNOBHA ' '

oo

So={fordedy>o0. (2%

—

JkerpeMadsHan JuinHa A([) onpemenserca Toraa  caerka
nuoil gopmynei :

inf (Ip (VInze
4 (I') = sup _{ie—r——}_.
o

8, '

Hanee, Kax MBI YMHB OTMeYANH, SHOTPEMANLHAS METPRKA
paBHA HYJI0 BHe o0lacTu D), eclE peyb HEeT ol AKCTPEMalb-
_wolt paAEe cemelicTBA KPRBELIX, TomamBx 8 ofnacra D, Ho-
sToMy yenoBue (2%) moxmo zaMesHTE yCI9BHEM

SpD) = { fp@)dady >0 (2"
o .
H HAOBCATH JJA 8kcTpeMaubroll nuunbl A {T) goprmyay
{inf l (y)}!
ver P
| MT) = S!;p —-—5;“{-5-)-——. (%)

Ity dopMyAy MomiEO eme HeMHoro npeofpasoBaTe.
ObozwagaM gepes Ar Tarodl KIace MeTPEK, AIA  ROTOPHX
npH Beex Y & I' UMEIOT MeCTO HEPaBeHCTBA

L(t}=1, pPEK 15)
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©opuyny (4) MOMHO 3AMICAT B BILS
MT) = sup (S, (DY~" .
psip

Mg Bocmonsayemca ceiinac dopmymnoit (4*), wrofer Ha-
NIicaTh emle ONHEY IOTe3HYI0 GOPMYNY A MoAVIR YeTHpPCX-
yroapEnka ‘D, Mul pame soinensm 31y dopmyny B Bhie
JIeMMEI.

Jdemma 1. Hyers D —= UETHIPETYZIMLHUE C @ePULILIAML
A, 4, B, B, a I'¥* — cemeticrao nwpuguiz, semayur ¢ obadc-
e D u coe@unﬂmu{ux mexdy coboll CTOPOHBL AB u A'B’
aroeo wereipexyzoavnuna. Tozda

m(D)y = inf §,(D),

pEKpw

ede K. — kaacc merpuk, 048 KoTopblr
Li=1, y=I* p&sEke.

Morasareascrro. Cornacke ompelenedHiiic 3KCTpe-
MalbHad JJIMHa ceMedcTBa ['* paBHA CONpPAMEHHOMY MOANY-
mo m*{D) mamero germpexyronbpiauka D. Ilosromy mnre-
pecylomaa Hac (opMyila HeMepleHHo NonywaercA ua gop-
mya (4%) u (1),

Bo mHOornx croyuagx Osipaer yaolOHO TOAB30OBATBLCA TAK
naampaeMoii meMmoit I'peaa. Jua ce GopMyJIHPOBKA MEI M-
- IDeM cHAYAIA HEXOTOPOS HOCTPOEHME. _

TIycTh MBI HMeeM 9eTHIPEXYTONBHEIK D¢ sepmunamn,
KOTopHe Mbl oBo0sHauuM depes Ay, Ao, An, A,. Pacemorpum -
‘clleaviomee pasfueHne 2TOre YeTBIPEXYroJbHHKA HA 72 qe-
roipexyronsuukos Dy, k=4, 2, ..., »n BuGepem ma cTo-
pone ADA,. Tourk Aj, ..,, A,y W aHLNOTHYHBlE TOTHH
VYRR 18 —~1 W& Cropono A4, Mu GyneM cuMTaTB, WTO

HoMepa Touek A, M A, orpeuawT OOPAJKY BX CREgOBAHHA
IO COOTBETCTEYKNMIMM CTOPORAM YorhIpexyrodbEHka D). Ha-
;ee, KaHcAyo ToTKY A, MH coeXmEEM ¢ Togkoit A mpoeroit
KpuBoll ¢,, memameii B obracts D (remepr k=1, 2, .,
vo e B—4, HO mia ennuooﬁgaana Ml Momem o003HATATH we-
pea Co w Cy ctopomst 4gdpm A,An qetepexyroaseuxa D).
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Bee mpnupie £, Mbl’ Gynesm cunTaTh, NoDApHO  Hemepece-
KAROIAMACA, DT0 KPHRHe paabupawoT obracth D Ha n of-
nacreii Dy, k=1, 2, ..., n. M3 erux obnacteil Mu B DoAY~
Aaen qe'rmpexyronhmum D, ¢ pepmunaMp B TOuKaX A;,_"
A,{—-I| Ah\ Ah‘

Teopema 2.3.3. Apu arobom onucarron euitwe pasdu-
eitu veTupexycosvituna B ureer mecro nepagerergo

m{ = X m(D,).
h=1

Moxazatesasctno. [yets I'* — cemeficTRo KPHBBIX,
gedmainx B ofacTy D 8 coelluHs0max mewny coloit cro-
poubl Ao, B Apda aethipexyronvuuka D, Ofoasadnm we-
pes p*{z) PYHKORIO, OTBEMAIIYI IKCTPEMAJILACH MeOTpUKe
nna cemeierea ['*. Cornacuo nemme 1

(D)= Spr (D) = 3, Sor (D) ©®

OQBBHIIHO ‘ITO cemeiicteo T'* promouaer p coGa agalorevntle

cemeficTBA I'a, NOCTPOeHHBE Nt 4eThIPeXYrolbEAKOB Dy,
[oaToMy )

!-'*E KF*' k=12 ,n
i

u 23 jgemMMbl 1 BEITeKaeT, 4TO .

: _ ' m (D) << Spr (D), =1, 2.0 (7}

Uz dopuya (6) m (7) zememmenno noaywsem yTnepiAeHH®
TEOPOMEL. ’

TlokareM, Kag MCOOAL3IVETCH TeopeMa 253 A QUEHKH
MoAyaell YeTHPeXYroMbEAKOE.

INpauep 3. Haiinem Gomee Tounyw OUEGHKY CHEEY ATA
MORYAA 4YeTHIPEXYIONLHAKR, PACCMOTDPAHHOrO B UpEMepe 1.

Otnacts D' ans 1ETHPEXYIoabHUKa OpUMeEpa 41 ommecnisa-
aach REpapeHCTBAMU .

g<<x<Ch O(x)<<y<<lfx),
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Met paspeauwm oTpeson {a, b) Ha n pasHlX gacTed TouKaMu

. ahﬂa+—ﬁf(b—a),l B=lly o m

7 pasobeem ofnacte ) ra n ofmacreil D, npaMeiMu; mpoxo-
JAIEMH 9epe3 TOYKW a2, Napasneasso MunMoi ocu. Ofmacts
Dy MOMHO OIMCATH HEPABEHCTBAMKY

-1 < 2T gy, O () <y < O2(x),

4. BepIIHAAMY UeTRIpeXyroapiuna I, asamaiorea touxn A1,
Ap—1, Ay, 4y, o0

Ai ==1a, + i02(as)t AS == as + II"01 (as)° )
Yerpipexyroasuokn D, pnoiie HOouXOUAT Hojd KaTerepni
yeTkHpexyromouros D, paceMorpenmeix B npumepe 1, eciu

NOMOMATE x—1 == &, d; = b. TlodToMYy MBI MOMKeM BAIIICATL
Hepa BEHCTBO

ﬂ'

ﬁ-—l
m (D) > ‘———
— i

{c iy (h,)

rae

B,(5) = max G,{@), 90,{t)= min 6 ().
By Qg Sy

CornacHo TeopeMe 3 HMeesM

(D) = EHL(DR) ) Y Bk T

=19 (gn)“‘e 8: (5,) — & (&)’
Tlepexons ¥ Opelely npn i -+ 00, MB JIerKe HOXygaed He-
PABEHCTRO '
b
. ~ dx
m(D);_.:I O (z)— 6, (») "~ ' ‘(8_}

flcwo, aro EepaseHCTBO (8) CYMECTBEHRO ToiHee Hepa-
BegCTBA, nodydenHoro B npuMepe 1. OnEako ® Hepapencr-
(8) nmamero He Bcerma maeT pesyJLTar, GAHSKHI K HCTH-



§ 95, MONVIM 7t SKCTPEMATBABIR ATHHBL 143

. Haapamep, paccmorpam cayaaii, korma ofaacth D mpeg-
cTaBngeT coboll momocy e < & << b ¢ HEKOTOPEIM HRCJAOM
PAape30B HO BEPTHRAALHEIM AY9aM, NPHETCM, MMEOTCH pas-
D3RI, HAVOIHe BBEDX, M PasDessl, Belyloue BAHI, B mauecrt-
Be cropoE AA’ w- BB’ wersipexyronbAAka D MBIl  Bo3nMeM
npamble Rex =a n Rex = &, Herpysuo nokasars, 4ro mo-
OYAb TAKOrO YETHPEXYTOJALIHKA HONGKHTEAER ¥ ITO OH MO~
#AeT ORTL CROJH YTOEAC GONLITHM, €CHH PAZPeRoB OCTATOU-
#0 MHOTO. (0 Npyrol cTOPOHEL, AiA Awboil Taroil obmacru D
MHE UMeeM paBeHcTBO Os{x)— 0, (z) = o0, Tak uTo HepaBeH-
eTpo (3) me REeT B 9TOM CIAYIAE UHKAKOH OmCHRKH,

Jlemma T'pena owent ynofEa qaa OHEHOR MOAYIA, HO GHA
MOSRONAST TIOAYYAThH TONLKO OlledKw cunzy. Kowewmo, ANA
OIHKH MOAYIA YETHIPEXYIONLIMKA CBepXy MOMKHD OLeHI-
PATh CHHBY CONDAMEHHBIH MOZYAL 2TOr0 MeTHPEXYTONBHUNLA,
RO YCTPOHMCTBCG WOTHIPEXYTOABHAKA TACTO MOIBONACT ECTCCT-
BeHHBIS pazOueNnd AWIIL B OJAOM HANDPABIGRAUH {CHAMOM,
B HeTHIDeXYTOJBHUKAX BHAA, PACCMOTPEHROr¢ B nipHMepax |
I3, paaﬁneﬁﬂe 8 APYroM HaOpaBIeHME Gpio 0B Hememeco- -
oﬁpaano)

Jng Goyee TOHKHX ONRHOK MOOVAR WeTHPEXYTONRRURA
(£aKk CBepXY, TaK U CHE3Y, 160 4IA 9TOrO MpHeMa MONYJS
H COUDA/XeHHMI MOLYIDb HU9eM He PAsiIHYaloTea) HCIIoA b~
syetcn mpyroii mpmeM. O coCTOHT B TOM, 9T0 MII CTPOHM
orofpamenue MAHHOTE TETHIPEXYTOABHARA HI DpPAMOYTOMh-
HuR. Ecru ypaerea mocTpomTh KOH(OpMHOE oTo0pamesiie, TO
Mbl Domydaem Toyryio gopmyny mas moxyan, Orobpakenite,
He ABAAIOIIecCA KolOpMIIEM, HO3ROJSCT LOJYYATL OIEIKE,
KOTOpHIe TeM TOUHee, YoM Ommue “TOCTPORIHOE otobpakenue
K EoEBopMHOMY. :

" Mpr morasmem ceiivac oguH peavabrat mogplHore poja,
HOTOPEIlF BO MHOMIX CAYYAAX O9eHbh YHOofeH B mpAMeHeHHH,

~Jlemma 2. Ilyero D — uersipexyzoasnur ¢ gepwunamis
A4, A, B, B, ¢ 1{3)— defictaureavias Pynryus, nenpe-
pulsro dufdepenyitpyeman ¢ samviranuu obfaacry D. Ecau
gynunyus 1(z) orobpamaer obsacre D na orpesox (0,1
Takus obpasom, uro ctopona AB wervipexysotsuura D ne-
pexodur g roury 0, a cropona A’B’ — B Touny 1, 1o

o< [l 5) + (&) )aean *
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JoxasareabcTno. OGosmawnM wepes w(z) Pyuk-
ORuio, HOHdJopMHo oTofpamaimylo obsacre D) ma mpaMoy-
roavung G: (< Re w < §, 0 < Imw < m raxum oﬁpaatm,
41O

w(d)=0, w(d)=1, w(B)=im, ‘w(B)=im+1.

Hepes z(w) mur oboamatnm ofparEyr dynsiinn. Ilomommm
Rez{u+ivy=x(u, v), Imaz(u-4 iv)=y{u, v)

H paceMoTpAM (ByHREOD
L(u}=E(u)=t(z(u + iv)).

Oyarona 1(z(w)) orodpamaer npamoyroanuuk & Ha orpe-
sor {0, 1) o meperonur ero cropory (0, im) B Toury 0,
a cropoay {1, 14 im)—v_toury 1. Ilostomy npn mmCon
ve (0, m) nmeem
=) —E(0) =

1

E"(u}du j;gf u)]czu—‘f,ﬁé‘-juglifi du
( 0

dr thi

BaH

1 . 3
(o monfad 50
0

dr du ' Oy «u

IipeMenne & mocne/lweMy RETErpaty HepaBeRCTBO Byuawob-
ckoro — IllBapuma, M mpHOeM OTCIONA K HEPABEeHCTRY

i

1%

(i i M ry
x 6u+6y du

<l T 2

T G e

du};l.

Ho

bz O By 8
T'a?a

=
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" Iosromy
5 (Z) + (2w + o paust.

Huterpupya »T0 HepaBeHcTBe mo NMapamerpy v ot O mo m,
HAXOHHM '

j;j [(;_3';) + (T%)QJ |2/ (e + iv) P dudo 2 m.

Cpenaem sameny z{w) ==z, llockonuky ofpasom npamoyrons-
uura G aBunerca obaactn D, Mol moyusmMm  sepaBemcTBO

Eﬁ (&) + (5] |aeav = m.

Cornacho ompegemeniie Mogyna m == m{D) yp opamny K
YTBEDKUEHIIO JEMMEL.

SANAUYHN H JOTNONUEIIHA K §25 - ¥

1°, Hycre D — gpycpasman obmaceb, a € @ C; — CBAZHALIE KOATO-
FeHTH ée TPaHAmt! (MLl OymeM coaTaTh, 970 KMKIAR ¥3 HHEX CoCTO-
ut Gonee 9eM A3 OfHOUE TounkH), OGoamadum depes I' ceMeCTRO KpH-
BpRIX, Aotamiax B o0nacTi I) o coefuuAwmIUY MemBy cofol pazaud-
HEfe LKOMEOQHeATH e¢ rpafHuie, [fowasate, Yr0 $yHROEA p(z},
OTBEUANMAA HUCTPEMARLAGH MeTpHKe Tig cemelicrma [, @wear BAf
|’ (z) 1w (z)|, rae w(z) — dynsmna, wompopmmo erobpamatemag ob-
nacTh D A& Koaemo r << 12| << R.

2° Tyere pceazHad ofmacts D arpanudena gpoerodl aaMEmEyTol
Kpubo#l Cp B eme p — 1 koMOOHEHTAMM ()}, ... Cp-). Begenmd Ha
wpuroil Cp mBe AYTH E, u E,, He AMei0OmNe 00MIUX Toder, K 060ZRATHEM
gepes [ cemelicTno kpabbtx, Jemamux 5 obaacTh D B coegmamomunx
mexgy cobol doTE nyry. JIOK83aTh, 9T0 IKCTPeMAILEaA MeTDHHA AIf
cemedicrsa [' umeer seg |w'{z){|dz|, rae wiz} — bymunma, rordopa-
HO oTo6pakaman ofaacts D Aa HIPAMOFTOILEHK .

0 Rewetd, 0<<imw<m

C BepTHRANRHLIME paspesami. [Ipm 37oM oToOpaskends KpHRaa Cp
mepexoRAT B CPASNIY OPSMOYTONLANKA, AYISE E, M E; —B erp TOpPH-
SOHTAJREEIE CTOPOHS, a woMnomeHETs: )y ..., Cp_; —3B BOPTERAILHBIO
paspesni. . '

. B8 Hycre obnacte D n D* opncsiBamwTes HopaBeHCTBAME

o ezt |y—ogl=] <0}
10 M. 4. Eerpadon :
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a<.r<b, |yl <<8{x)

COOTBETCTREERD. Bepmumn A, A’, B, B dermpexyrodvannos D o D*
8u BrIGepeM Tak, 9706H cropons! AA° w BB’ y obomy uarsipexyrodb-
HORGE COPIAJNAN ¢ BepTHKANBHRIMI OTPE3REMH, BXOARIJUMY B Fpam-
nsi obnacreit D u D% osazats, 910 m (D) = m(D*),

§ 2.6, Orofpasxenua xpusoanReiltpx doroe

Hyers ¢*{z) u tp“(a:)-* aBe QYHKUMY, HELpeDHBRO JiId-
depeRmEpyeMble IpH 2 ¢ 9 yI0BAeYBopADMINe YCAOBILAM

ot (@) > ¢~ (7} XE 0

lim (gF (@) = lim (g~ (=)) = (1)

Xt

Yepes €* ye1 0603HAYAM KPHBLIE ¢ ypaBHeHLAMY
y = ¢*(z), % 3a

a gepes B;—HPHMOHHHQHHHH OTPe30XK, COSIRHANINUN TOTRA
z+ip~(z) v x4 ipT(x).

Qbxacte D, orpaundennyio wpuasoii C*, kpasoit €~ » o7-
peskom 0. (M comepmaurylo Kamgsit otpesok O:.mpm & > a),
Mol §yfeM HasHBaTE Kpueoaunelnoll noaocod, Obdnacrs [
MORHG OGHCATH HEPABEHCTBAMII .

z>a, ¢ (2) <y <ot ().

Hac Gygyr wHarepecosath KomrdopMure orobpamensn
IBYX HPpHBONEReHHHX OOMO¢ IPYT Ha APYra, Opd KOTOPBIX
GecxoHEWAOCTE meépexoinT B OeckomeuHooth. HceHo, aTo Ans
3TOTO [0CTATOYHO ¥BYIHTL KOH(QOPMEHEIe oTo6pareHus mpo-
U3BOIALHBIX KPEBOIEHEHHLIX NOMAOC HAa HEKOTOPYH KAaHOHH-
necnyio. Takyo Kemogmdeckylo moiocy P mur cefimac a on-
PeReinM,

[iyers lo — BOKOTOPAA KOHETHAA HPOCTAS Rpm;aa ae-

IHANIRA B LIONOCO Hmw]<Tn COBAMHAIMIAR MEMAY coboil
06 TPaHHYHLIE NpaMbe, Mu ofosHaduM wepes P gacrs mo-
. n . .

mocki | Im w| <{-5-, nemamyio copasa ot kpusoi L.
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Beoay B panpHefimem wMut Gymem ofoaHamaTte Jepes
. W(z) ¢yuxguo, rordopMmo ordbpaskaromyw obiacts D
wa ofmaers P Tak, uTobbl ofpazoM GeckOHETHOCTH O6HINa
6eCHOReTHOCTE, a oﬁpaatm oTpeska 0, — xpusaa l,. CoriacHo
TeopeMaM ¢ KondopMmom oTo(paseRRE 5TH YCAOBHMA (JHOS-
nHawHO onpefensioT yExnnio W(z), Tax Har oHm 3a7a10T
o0pasn! Tpex IPAaHAYHBIX TOYEH.

Qyarnuw, obpateyw Kk W(z), mer. 6ynem ofo3Ea%aTh
uepes Z(w).

Hapany ¢ dysxurama @*{r} Mb GyaeM ICIOIbIOBATDH
$yHKIHA :

0=t ) — 0= (), o) =TI O o

Jlerxo supers, ato O{x) — pnnua orpesna O,
Beenem eme obnacts Doy, rie ¢ < g < B, onpchiBae-
MY HeDABEHCTBAMN

ale<<f |[v—e|<5 -0 (2). 3

Harivn cnosamm, ofaacts Dy s — 3T0 Yacrs obnacre D, me-
mamasg B nonoce o << Re z <C B, Mu Gynem paccMmatpusarh
Tar/we deTHpexyronbuer Dq,p ¢ pepmanamn A, 4°, B/, B,
prGpaHELIME TAKEM 0GpasoM, wTofu cropoma A4’ coema-
Jana ¢ oTpessom f,, a cropona BB’ — ¢ oTpesroum b,

Nemma 1. Horcowurn
ut{z) = sup ReW (z), wu~{z)= inf ReW(z). (%)

zely 70,

HAan modyan wm(Dy ) wernipezyeoavnura D, 5 unmeror
Mecro Nepadeneran :

o (f) - + ut —_—u
i nu {a)é;ﬁm (Dap) < ¢ (ﬁ)n (a)_

Hoxasareabcrso, Obosnavam wepea [, of6pas oTpes-
. ®Ka 0, mpu orofpamenmn w = W(z). Cuesmugso, ute $op-
Myast (%4) papmocHNEEB opMymam

ut (z) = sup Rew, wu~(2)= inf Rew. {4%)
) ql.‘-&fx we X :
10*



148 UL U. KOWQOPMHHIE OTOBPAKEHMA

Ofpasom gerbipexyrombAAKa Do p mpe orobpaskemma w =
= W(z) amanetcn 9erbIpexyroibEHK Go p, BhIposaeMblil B3

Fi3
mosockt | Imw | < = wpnsemn L n lp— obpasamu  cTopon

A4’ u BB’ mexonmoro werstpexyroasHeka D, s Npa won-
dopMuEbIX oTOOpasKeHuANX MONYIbL HC MEHAGTCA, TaKk  4TO
wueeM paBerctBo m{Pe 3) = m(Ga s} Hz dopuyn (4%)
BHJIHO, 9T0 UeTHIPeXyroabini G o s CONCPHET DPAMOYIOAb-
HHEK -

Gop ={w: NMm | < %, ut (o) << Rew < u~ (ﬁ}}

O CONeMERTCH B IIPAMOYIOa-HUKO

G;.B‘—“ {w: | Tm w{{%, ™ (o) << Rew < u¥ (B)}.

Mosromy .
1 (Gop) K m (D) < m (Gp).

Beiqucaga MOLYAE OPAMOYroanunkos Gop B Go,py MH APE-
XOMHM K YTBEPIKICHOK JEMMEL. )

damevanwe. Ecma z-() <Cu*(a), ro upasmoyronbuuk
Gm B OFCYTCTBYET H CBA3AHEBlE ¢ HAM OUeHRH HenpasoMmep-
aet. Opnaxo aTo He ABIACTCA MOMEXOH JOKA3ATeNLCTBY, TaK
kax opy u-{B) < u*({x) maNHcAEEEN B JeMMe OlCHKAa CHY- .
a3y GeccoepRarennoa.

JMemma 2. Jas gynuxyuili ur(x), onpedesenrnrz gﬁop-
nyaoit (4), umeer necro cooTROULEHUE

lim {ut (r) — u= ()} = | x|,
x—+ao

¢de n — geaunduna, axodawyas ¢ yeaosue (1},

HJorasateancTro, Obmact D m P, rax aerro upo-
BepuTh, EMeIOT B Gecnoneunoetn octpue (cx. § 2.2). ITos-
ToMY H3 TeopeMH 2.2.7 BEITeKaeT, 4TO

arg Z' (w) -y, wew, vepr.  (5)

BriscHnM,  KAK CBA3aHW Memiy coGolt Beauwsmwsr b w x.
C oroit menpo 3aMeTHM, UTQ (OALIOME DOJOKHUTCALULIC 3H4-
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fqeHEA W JA¢waT B oﬁnacfrﬁ P, 8 uro npu u-—-+o00 umeemM -
. .
arg Z () ~arg | 2/ () dt ~ arg 2 (@) >
Up

cortacuo (5}, mockoaniky Z(u)— oo wpy u— 40, G apy-
voit ctoporn Z(u)= D, a w3 ycnonun (%) werpynHo BHI-
EEGCTH, 9TC

arg z —arclg x, T, te D,

Cpapuubasd Ase GochAcaniie QoPMyRE!, ML HOTYIACM UCKOMYIO
cBA3L

n=1g9p - - (6)

Jumerns eme, 510 13 GOpMYIL 1A OpoHaBoaHefd nbpat-
roit 'ti)ymtuﬂn BRITEHAELT COOTHONIBHLEG

arg W {z) -~ -9, IR p, (7)

PachOTpnM Teneps KPUBYI I, — o6paa orpeaka 0. mpn

orobpamennn  w = W{z}, Tlapamerpuneckoe yparuenne
9TOH KPHBOH MOKBC HalHCaTh & BAje .

w=s(y), ¢ (B)<y<g*(r),
e

$(y)= W(z+ iy).

O1ci0na MBI AETHO NoayvaeM AJA t{y)— eAHHISHOTO BEKTO-
pa sacateapuoll K xpusoil I, — dopMyny

T (y) = :, E:;f = exp {12!- +iarg W' (z + iy)}.

Us aroft dopuynpl B ua gopmyant (7) BugHO, UTO .

m'gt(y)"“%'—'{?) & —+ 4 oo,

Vinnvp czoBaMu, Opn GOALNIMX NOMOMKETCASHEY & KDHBAA
I, Mano oTAWWaeTCH 0T NPAMOARHeNBOro OTpesKa, mepece-

Kalomero motocy | Im w| < % HoX yriom % ~— . TMoaromy



B L} . rn’ 11, KOH®OPMHEIE OTOBPAMERNA

MBI JEIKO HoJydaeM yTBepHKIenNme XeMMbl ua dopmym (4*)
z (6).

Crnenmcrene Ecau obaacTs cuMMerpuyra OTHOCUTERb-
Mo Bedcraurearnoll ocy, To

llm {ut {x) ~u—(x)) = 0.

x-)'cb

Bo Muorux cayvasx fsisact noaesnarpybas omemHa AR
pemmanrHsl u-{P) — u*(x), He Tpebywmas moITH HEKAKNX
npeAnonoKReRni o dynumuax ¢ (x) 1 8 {x).

Jdemma 2% Iycro g(x) u B(x) — npousepsonble Ke-
npeptignsie dynxygui, Ecau eunoanenc ycaosue

B g
~ & =3
B(s) =7
=1
TO WMeeT MECTO HepUAgeHeTEo
p

~ (B~ ut () 2= naY e“'{’;] —3m.

HorasarenwcTao Obfosmaumy uepes G, ofpaa of-
nactr D, opr otobpamernn w=W1(z), a wepea I, n I, —
‘ofipaas orpeskoB O u 6. Hcmo, uro I, B { — DpocTeie Kpiu-

T
PHle, Mexmamuae B moaoce |Imiw| < ~5~ ¥ CORUHAIONHE Me-
Ny coGolt npAMBLe, OTpaEHIHBAIOHIME 3Ty HONocY. O6aacTs G, »
T
pripesaeTca u3 momocst | Im | < = KpuBnME I, 1 b,

PaccMorpeM uerhipexyroAbREK Gy 5, ABEAomuica ofpa-
30M YETHPOXYTOALEIKA D, s npr orobpamennn w="W(z),

H 9eTHPEXYTOABAHK G 5 Honysawmuiicd ¥3 mero mepeme-
aoli poan cropom. (orJacHo ompeNeleRHId CONPAMCHHOLO
monyaa (cM. mauano § 2.5) wMeeM

m*{Ga,p) = m (G;p) = m (Do, p).

£

- B mpeMepe 2 § 2.5 M pacCMaTPHBANM YETHPEX yToONbHUKA,
AHATOTHYEER qempexyronmnﬂy Gy . p, B uo.llyqﬂ.un HEpa-
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EEHCTEO OIA HY MOAydeil, KoTopoe AIH HAINETO CAYYaA OpH-
HAMaeT RUJ

m (G;.B) = trﬂz.ﬂ"

rae 4 — paccToAnLe Me:Xpy KpHBERIMH [p 1 I (paccroaniue A
MesIY NMapa/elBHSIME CTOPONAMH YeTHIpexyroabamka G, p
B HallleM cayzae papHo 7). C fpyroit ¢To0poHB!, B mpuae-
pe 3 § 2.0 Mu paccMATPHMRANH YeTHIPEXYIONLHEMKH, gHAN0-
I'HYHbIe YeTHIPeXyroJbBAKY D, p, M NOAYIHIR JJA HX MOLY-
neli HepaBEHCTBO, KOTOPOC B HAWleM CIyJac HMEOT BHJ

B
d.
m(D“Iﬁ) }E G(‘Z] >
o

ToCKONBKY COrMacH0 ONpefeAeHHI0 CONPIKEHEOr0 MONYAA
m*{G)m{G) =1, Mp noTyuaem, UTO

3

LN
[
1Y

d
P S onl

Ha reomerpaieckux coolparennii sBHIRO, 970
w(p)—ur{x}) = d—n

ecam d 2 n. Orcwoa cpasy cnens?eT YTHED#ACHHE JeMMbl,

3aMeTHM, UTC AOKA3AHHYI0 JeMMY MOMHO HCTOMROBATH
KEX SCHMNTOTHYECKYIO OOPHKY JAA JeHCTBATBIBHOH dJactH
dyesous W(z), xoedopuuo orolpakaiomeil obnacts D Ha

nozoey | Im w|<-—£—‘-.

Crepmcersnme. Ecau obaacre D) onucvigaerca Repaeex-
eTeaMIL

z>a, (¥—o@| <58

2de @z} u B{z} -anonsea,ebnue HenpepuIsRble PyHRYUN;
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4

ydoarereopalowyue yeaoguan

. T d. .
9(.1‘2)}0 L] j 9(83] =00,
a

To
-

Re! x4+t =n

ds
G(S] +0{1)r x-*-l-oo,

By g

paanomepho ro y npu x+iyesD, :
HefictBHTENBHO, - HAM  NOCTATOYHO B3ATH B JCMMe 2
’ x

a=a, p==g Yciosare Y =3 npm moctatowHo Goab-

ds

94s)
& .
mux x Gyner BHAONUCHO BBUTY NMPEINONOKeHUSA O Pacxoll-
MOCTH HHTerpana, ’

Teneph Mpi MOMEM TepeilTH K GORYUEHUIG AcHMTTOTHYE-
ckux dopMya naa Qysxuna W(z) npu z-»oo, z&D, Hav-
HeM ¢ HORa&3aTenLeTBa Rambodee npocTOH  (popMynBl anA
gyuxnun Re W(z). -

Teopema 2.6.1. Hpu sunoanenun yeaosus (1) ¢ x=0
enpaeedausa acumnrorivecrkas gopmyu

X

ReW(x-i-;y)nvnj B Fote. stweDd

Hoxazareasvcreo, Mz gemm 1 m 2 supmo, 910 mmTe-
pecyImAf Hac BOOpoc CBOTATCA K MOTYIEHHI0 ACHMOTOTHE-
geckoli popMyiNEl mIA MOAYNA HeTHpexyroasmuxa D, . opm
r—~ -0, JleficTRHTENRHED, BOSHMEM NPOMIBONBHYI} TOURY g
Ha orpeare O, Torga Mbi moaysum #3 memm 1 m 2, 9ro

ReW (z + iy) — ReW (g} = mm (Do) + O(1)y, 2oy o,

paBEOMéPHO mo y npn x-+iye=D. Eeam
in (Do) -+ o, s—t+w, (8)
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i » .

T0 HamNCABHAA popmyaa oanaéaaT, aTo
ReW (x4 iy} ~ m(Dus), x~+mw z+wean ()

CrenosaTeBHO, HAM OCT26TCA MTONYYRTHL ACHMOTOTHISCKYIO
dopmyny axa smomyna mi{D..) u yGeautsens B copapegnH-
BoCTH cooTHOWwenna (8).
Ouenxy WETEPeCYINEro HAC MOAYIA CHI3Y MB aKTa-
neckn y:Ke Hauwik B npumepe 3 § 2.5, Oma nmeer BHA
i

s ) “0)

n [D&‘.Ji); -4 (s)

Sy

JIna onewru sopyas cEOpXY Mul BocloALayemMed memmoilt 2
§ 2.5. Puccmorpiy dydsummo

t(o ok ty) = g+ LR

(Ona onpeaenesa Bo Beeil obnacrs D) A HempephigHo nntbcbe-
peHnupyeMa B e¢ paMbIkanmEy. Jlerxo mpoBepETh, UTo PYHK-
uua t{z) ovoGpawaer o6nacts D-ma orpesor (0, 1), npnuem
Bcw kpuMBYIG £~ oHa mepepoAut B Towky 0, a Bew KpH-
By C* — B T1ouxy 1. Heuo, 4ro »1a dyHRUHA coBepliaeT
nopxoganiee orofpamente yersipexyronbauka D, .. Cornmac-
Ho aexime 2 § 5 copaBefAlBo HepPARCHCTBO

.0 () + (2o

. ll!x

Ho |
oV (oY 1497y e
(?}?) + (é_y) T et T £ ¢ (2) 8" () +

+_!§’_Eit{’;('”_).].e’9( )

T JOTOMY 2TC IIGPHBEHCTBO MOJKHO 3aHRCATL B BAIS

9'%s) 9 (9 0°(p) 0% (5)
m (Da x éj { 92 s} - 83(3} t.‘l‘ [ (s} {.}2} d.s d-t-
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Beianenan waTerpal mo f, Mel OPHXONHM K HEPaBEHCTBY

b Ot |
m(Da.x)éj' e +j B{S) ds. (i)
4] @
Ha yerorra (1) ¢ %=0 nucen
0’ (x) 0, ¢’ () >0, as oo, (12)
Wa (12) creayer, B 9aCTHOCTI, 4TO
o) =of), -t
OTKYZXa BEITEKAST, UTO
s (3
015 — 4 oo, x> 4 s, . )

[
Orewopa B cuny mepanemcerda  (10) BEITexacT cmpasegnn-

poeTe cootuommenun (3). Hpome toro, ua (12} a {13) wue-
TPYIHO BRIBECTH, 9TC

x 12.{3}_'_ 0"(5) ;f s .
a .

i

IMosromy ws mepapencts (1) w (11) suTeraer acomurtors-
geckan dopMmyna
. T x
ds
m(B“~")~SB_{s)’ %4 oo,
13 R
&
dra GopMyna Bmecte ¢ dopmydoir (9) nmaer Ham yTeepmme-
HUE TROPEeMBI,

damevarne 1. B geficTsuTensHOCTH, pacCyRmeHud,
OpoBefeHHble PN T0KA3aTeTLCTEE TEOPeMBI, MOIBONAIOT Ho-
JYy4YATh 3HAUNTeNLHO Gonpiie. MMeHHO, SaMeHHB ¢ W I Ha
UPORBBONBHEIe ¢& 1 fi, Mbl MOEM YTBEP/RIATh, UTO ACKMITO-
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Tm3eckan gopMyta

Re W (B + iy) — Re W (@ + i) ~ | 22

Bin

Ry

ciipaBeMINBa OpH Mio6bIX o # §, YIOBIETBOPAKINHX YCHQ=
BAAM

a<a<h pr-oo

B
ds
SW}ﬂ) 0!

[+

M@ ¢ — DPOM3BOABHAA NOIATENbAAA TOCTOAHRaL. Ilpn
aTOM aCHMIOTOTHYeCKad (JOPMYJa KMEET MeCTO DABHOMEDHO
1o y u y (pasymeercs, mpm yenosmd, uro e-Hiy'eD u
p+iyesD). '

Samewamune 2. Hpexmonomenme teopemsi, YTo yolo-
sHe (1) Bmimoamaerca ¢ x=0, e ovens cymecreenno. Ho-
sepuys obgacrs D na yrom Yy=arctgx, My wDoayinm ol-
Ja¢Th, yRoBNeTBOPMIOWIYI yemoeruio (1) yme ¢ w=0. Ha-
Oican AJA HOBOA 00,acTH. AaCHMOTOTHRY OTOGDaKamILEl
¢YHKONE, a 3aTeM BOIBPATHBUIMChL K Ope:KANM obo3manenu-
AM, MBl 563 TPYZAQ UOAYIRM acHMOTOTUIOCKYH QOPMYRY ANA
ofmero exyuan. OBa uMeeT BAJ

ReW (z + iy) ~ (1 + w3} [%

—

Hama caegyiomas 3agada — HCCASIOBARHE ACAMOTOTHYE-
exoro uonegenus Qyuxnmi W (z) u Im W(z).
QGaacTh, ONECHBASMYI) HOPARCHCTBAMU
z>a, [y—v@| <50, ~ g<ust

Mu Gygem ofosmauats gepea D*. ficwo, uro D' —ato cama



158 rn iL HOHQUP}\IHUE OTOBPAMEHIIA

obaacts D, a mpn 0<p<<1 obnacte D* memur sRyTPH 00-
aacta D, Mut 6yieM BCBOTL3oBATH TaKsKe oBosmavenne Db j,
CMLICE KOTOPOrO aUAJOrmICcH, ’

Teopemnr o dymrmuax W (z) n Im W(z) st Gyzen
$opMyTHPOBATE TOABKO A chayzas »=0. [looTomy. BEIIL-
eM [UIA CCBHITOK HECKOAbRO (GOpMYN, OTHOCAMHEXCA K BTOMY
CAYIAN. ‘

Ipesrge ®cero, mamoMEOM, §T0 OpH x=<( mMeeM

& (x)—0, g9 ()= 0, ' i w (14)

Orcoma nerko BEIBeCTH, 9T0

B(x)— 0t} = o(0(x)), ¢ () — q(£) = o(8{x)),
KO8 ’

2 4o, 11| < K-8(z), (15)

rae K — nponssonbHoe QHKCHPOBAHHOE THCNO,
Jance, Opun poKazaTedoeTRe NeMMEI 2 Mzl YCTAHOREN,
470 -

arg W (2} =0, smoe, @b (0)

(omaTe ke, ecan xw=0),

Jlemua 3J. Hycre guinoanenst yeaogus
tebr,  Uebr,  [E-U<M-8(Rel), (17)

ede 0 < p <1 u M>0-—~ xarue-aubo Puxcuposannvie no-
croannvie, Tozda
W (g .
.._.__.W’“;J_).l, _ t-rao, L& OH,
npunes erpemicnue & npedesy paemmepu-o ro ¢, ydos-
aereoproun yeaosuro (17). _ -
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Jokasatesrcrnoe, Xopomo 'aanecma dopmyna
IMeapna 'y : .

dt
e —a,t— 2"

CFz)— F(z z:[ S V(&) — ¥ (z)] ‘_'.*‘i__._‘o

ti—zsf =R

TNO3BONAMAA -BOCCTAHOBATE  Dyurmuio F(z), amaruTnde-
CHYIO B KpyTe N0 3HAYEHAAM &¢ MHHMOR gactd V() ia ox-
DVHHOCTH 9TOTO Kpyra. lda hopMynel ].[IBapua JerKo mony-
YHTH OQEHKY

.

max ]F(z) — Fzg)| << ii: max |V (2) -V (z)|-
2] < H—2o ) <R _

Oyrkuna arg W(z) senaserce wmunmol mactsle PyHE-
nau 1n W(z), amaasTuueckoii B ofaacra D. UHs dop-
mMyn (19) HeTpyMHO YCMOTpers, =te KPYT

Kty ={s: |z — L] <28 (Rel)}, L e pk,

neaur B obnacte D) ecan A<C{—p, a Rel pmocraroumo we-
nuxo. [lesroMy m3 cymiecrBopagns gpefena GyHROWH
arg W'{z) nerxo BeiBecTH YyTBepKIeHHe JeMMEl, HDaBId,
TOAbKO ABA cayvad, korfga M <C1—mp, Ouesagnaa dopmyna

Wi _ Wiy) W izy)
W iz) Wiz, ) R TN

M0O3BOJAST MePeRecTH yTRepHtiegHe Ha cnyuad moboro A,

Teopema 2.6.2. Ecau ewinoaneno ycaceue (1) ¢ » ==
= {, ro npu Awbon Puxcuposannon u, 0 <u <1, cnpa-
gedauga Popuyia

W' {z)

T == :epu
. et i p—— .
- v {Rez)’ * _

Horasateavctso Jaa Kaxpolh Toukm z&D" no-
JIOMHAM ’

K=Z+-K-9(I),- #m Re g,

*} Le BLIBOA MOHO HadTA Ba c1p. 173,
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Hz dopmyn (15) merpymmo vemorpers, wro zpe D* opm
moGod p' >>p, ecnnn K ¢uscnporano, a z — fo¢TATOYHO Be-
JHHO.

Hamamenm

W (a) — W (3) = EW’{C a5 =W @- 5W, S a.

B cany nemmpt 3 m3 RammcauHOH $opMyNbel BRITEKAeT, 4o
W (zg) —W(2)~(2g — 2} W {3), g zaps. (18)

3ameraym Temeps, 9To coraacno Gopmyre {13)

Rerg x4+ Koix)

ds T ds -
S. W—j f'ﬁ-T—NKB() 9(} = K, % -+t ca,
Raz ®

B cany gamenawma 1 x teopese 1 coparegmuea dopmyna

. Reig
Re W () — Re W () ~ & 5 s ak.

B(s).
Rez

Iipnnannaa Bo BREMaH#e, 7T0 AIA  Beex z=D odermano
X I -
CHDAREARNBO HEPABOHCTRO [[m W (2)] < 5+ MOMKEM HalucaTh
HEepaBeHCTBO
]W(zh)—W(z)r—nK|<n +o(l), s~», e DM
Baecte ¢ dopuynoid (18) 3To uepaBewcTBO AaeT Ham
|4'I'.-—~G(.Z‘)H”(Z)| T —|—-0(1), 20, 2 DB
Mockoarky X opoMapoAbBO BeNOKO, Mbl OPHXOLHM OTCHOJA

K }’TBEpr,{IBHHIO TeopeMbl.

Teopema 2.6.3. Ecau soincaneno yeaceue (1) ¢ x==
=0, ro
Q-+ 3 00x)
. I
{7 et m—gilar=om, s=t=
Pl 5 )



'§ 2.6. OTOBPAKEHNA KPABOIMHEAMEIX NoNoq 159
Ifo Kasartexbcrno. [Iyers O<Zp = 1. OfosmaumM w=e-
pes Iy==1,{z) otpesor
@ —-Lo@ <y <o@+58(

3
m segent eme oboamavenne [y, = I\ J,.
Humeem odgesmimos PABSHCTBO

W (e 0t @) = W (o4 tom () =1 | W (z 4 ) dy

Vaureisas, 9ro

Im W (- ip* (2)) = &= 7

MBI NOJY9aeM
[ReW’ (@ + igydy =+ o (1), e b 20

4
B eany $opuyan (16) oTcioma cheqyer, uro u

S]W”(m-{—iy)ldy:n—l—o(i), 5~} oo,

1
Mance, na teopemul 2.6.2 odepHiHo HETPYAHO BLIBECTH, YTO

W @t tyfdy=mptod),  xwim
Iy .

npa mofou c{)ﬂﬂcﬁpqﬁaﬂnom n, 0<tp <1 Czeposaressno,
(W e+l =nd—p+ol), s-tw
I

PaccMOTpUM QUEBNAHOE HEDABERCTBO

]W’@-sz) o Idy

HW' e+ W) — 5o dy+§"{ W' (e ) 4 i .
i I
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. *

llepsiii- mHTOrpan B mpaBoii 9acT# 3TOro HEpaBeHCTBA HO
Teopeme 2.6.2 pases o(1), a Bropoii me ppeBOCXOIAT
2i{1—p)+o(1). Ilockoneky SHeNO 1 MOMKAOG B3ATH CKOAD
YyrogEo BRM3RMM K eXMHHLE, MH OPEXOAEM K YTECP/EACEH
TCOpEeMEL, .

Teopema 2.6.4. Ecau svinoaneno ycaosue (1) ¢ x=
w=0), 70 uMeer MECTO ACUMNTOTUYECKAR HOpMYIG

. ¥ — i (x)
Im W (.If - l'y)r_. n W + O(I)!

enpasedausas npu ¢~ oo, x + iy e D, paenoyepno no y.
Hoxkasareavctbo, llyers z-+igsD. Toraa no
onpenelIeEHio

1
D) — D <y <P + 5 0.
B CONY OUeBHAHEIX PABCHCYB

im Wi 4 ip={(x)) = — %’

¥ _
Wix+iy) — Wizt ip-(2))y=1i 5 W (x -+ i) dn
: u‘.(x)—-—% x) .

MBI MOMEM HAUNCATI
, ¥ —q 0
I Wia + i) — no—(w_'g

u
L

< f IW’(&'—H*])—GM dn.

q}(x)w;- Bixh

-Orcoga B cuay teopemsi 2.0.3 nemepnesHo moaygaem mame
VTBEPHIICHHE, '

Acummrtornueckaa gopmyna pan Im W{z-+iy)  obmaga-
eT IOCTATOUHGH TOYHOCTLIO MPAKTHULCHM JUIS NIOGHIX mpuH-
nosennii. Uro wacaerca dopyyast mia Re W{zr + iy), moxy-
1ennoll B Teopeme 2.6.1, To BQ MHOrMX CAY9AAX OBA OKA3M-
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BaeTca caumeoM rpyGofi. Ee ocTaroumwmiit wmeH BMeer eng

X

‘ ds : _.'
Lo Pt
4] N

-

a mHTerpai, cToAnMil 0D 3HAKOM 0, NPH BCeX MOMYCTHMBIX
6{x} crpemutca K +oo. EcTecTBeHRo BO3HHKAST EeNaHHB
HOY9ATh ACHMOTOTHICCKYID QOPMYNY ¢ CCTATOYHBLM TIe-
" HoM o{l) m jua mcefi orofpamalomeit Ppyrxkmuu W(z). 310
BO3MORHIO, HO, paayMeeTcda, OpH (ofiee CYPOREIX OTpamATe-
nHAx Ha Pysroua ¢(z) v 0(z). B ogHOM ROBONBEO BaHOM
cayvae uHTepecyonasd Hac $opMyaa MomseT OHTIB DOXYIe-
Ha §¢3 mpooJoacius HOBEIX TPyXHOCTEH.

Teopema 2:6.5. ycre obaacrs D cummerpuuna 6THO-
cureavko Oedcreuresvnoli ocu, o gynryus 6(x) nomumo
yeaosua {1) ydosaeraopser ewe yeaosuio

jw ds < oo, (19)

To28a umeer MecTo acUMRTOTURECKAR Popruyara '

x

PP(xTLy)vnfeta}+ Bm-{»?\.+o(1)

20¢ A — Heroropaa OelcTaUTEAbHAIA ROCTOANRMAR, JTd ¢fop-
Myaa crnpeeedausa npu x—» 400, r + iy = D, pagnonepro
no .

Hoxasateancreo. B cuny teopemm 2.6.4 (a oma
B YCUAOBHAX NoKa3blBaeMO TeOpeMB 3aBefOMO COPaBelHbBa)
HaM JOCTATQYHO ZOKA3ATL AHME ACHMITOTAYECKY (hopMydy

w

BeW(x+5y)—ﬂja($) +7x.+0(1) (20)

[

nna pyrxnmn Re W(z).
Mz semm 1 u 2 cnepyer, 4910

Re W(3+iy) —Re W(a-+iy") =nm(Ds o} +o(1) (21)

11 M. A. Eerpados
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apE NeGHX o U 3, FACBIETROPAWMILY YCIOBHAM
a<B, a—-Fo0,

Heparemcrsa (10) m (11}, moayvennsie maum gpn JioKa3sa-
TeascTBe TeopeMsl 2.5.1, MoiKHO 3amHcaTh B BRI

B f B
N ds " de 0 (s)
Vo S<mPun) < | 557 + 1z S gaoakl
[ 1 [+

Tak Kak 0AA cuMMerpnanedl obgacrn D dynnuna ¢(x) pas-
Aa Hy.Iwo. M3 aTEx HepapedmcTs-1 H3 npeinonokenna (19)
CHefyeT, uTO

B
i
mDap)={ gt o), 0rnante
o

a orcrofla conracno gopyyte (21) My moaydacM

f .
ReW (B + iy)— Re W (o + iy’)=u§ B bo(l). (22)

Henonwaya dopmyay (22) wm npurepuii Komm, HETPYIHO
¥OeIUTLCH, Yro Jryukimts

Ro b (s+ 1y) — | 422
Q€

Meer UpHR £ — -+oo, x -+ iy € D Korewnwlil Bpefen, wesasn-
camnii or y. OdosHavus oror Opeiaen veped A, Mbl HPHICM K

dopmyne (20).

damevanme Fean ofnacte D me mAeIgerca cumMer-
PHEHOF GTHOCH TE/LHHO neﬁmsme&woﬁ 0CH, HO

o0

'ES ’
50{()) &s Zoo, o @
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TO BCO PACCYMICHNSA, NPOBENEHHLIe BEINE, OCTAIOTCA B CTINE,
1 MBI OOTYYEM TY e caMyio dopmyny ans oo'rﬁpamammeﬁ
Gy HRIHE,

IToayuenue croab e Toumoil scmmnTormweckod dopmy-
Bl ATA CNydYaf, Korfa yedoRue (Z3) He BEIDONHEHO, 3AAYH-
TeduHo TpyAHee. TpyoRooTh cvAsaHa .¢ TeM, uT0 MeRAY
OUCHRAMH A MOAYJIA CBepXy U cmuay (Qopmyasl {ii) »
{10)) BoauHKaeT 3a20p, M HymHOo HaliTH noBmE mOANOA K
OIIERKAM MOFYAA, YToOH CyMoTh NHKBHAUPOBATL 3TOT 3820D.
00 ofHOM &3 TaKUX IONXOACEB ¥ moiijer ceiivac peds.

Mgt magmeM ¢ Boporo cmocofa sagammwst o6aacta D,
IIyers OV — mexoTopasg mpocTad KPNBasg, A

={(s) fgs oo

— e¢ HapaMeTpHieckoe YpaBHeHHe, rie B KaTecTBS Oapa-
MeTpa § BHIOpAEA MIMHA NYTR »710if KPHBOM, OTCUHTLIBAEMAA
or ee Hasana, Dysrnuio L(s) wmu Oygem Opefnoiaralk
OBakIbl HenpepelBHe mugypepernupyemoii.

O6osHaqnaM wepes 1 (s) KOMILIEKCHOe 9iciao, HaoOpakain-
Iee eAUNNYLLIE DeKTop HOpMAME K kpusoil C°BTodre {{s),
a wepes £(8) — wpuBn3my Kpupo# C° B roil :Re Toure. Ha-
BECTHQ, 4TO

n(s)==it’(s), &"{s)=e(s)n(s). {24)

IMyets vi{s) x v-{5) — gse monommnrentunie npn s> 0
$yuruug, a v{s} —nx eymMa. Mm GyneM npegmomarars, IT0

‘ visl e <1, 0. (25)

Ha mopmanu & wpusoii C® B Touke [(s) OTIOMAM OTPE3OR
maHEEL vy {s) oT Toukn §(38) B CTODOHY "“NOAOKUTENHLHOTO Ha+
OpPABIEHAA HOPMATHM H OTPE3CK AAMHEL v-($) — B CTUpORY
OTpHIATEIbHOre HaOpasneHuA. Becs orpeson MEL Gyfem ofo-
BMATATE Tepes v,.
JBe GecroHedno OJH3KHE HOPMANIH UePECeRANTCH B IEAT-
pe Kpyra KpPHBH3HBL, pajgmyc KoToporo pasem [e(s)|-L.
cnry yoaoemsa (23) OTpesku v, MpH FocTATOMHO Grmammx
BHAUSHMAX & He HepecerawTed. Mu1 nmorpedyeM [omonHE-
TeJLHO BHIIONHEHEA YCIOBHA:
(A} Orpeasu v, u v,é “Re "NEPECERAIOTCR KU RPU KUKUT
- PRIAURKHIZ GRAVEHUAT § U §',
11
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Eenn smpoinero yeaosue (25), 10 MOMEHAO IpPeNJORHATE
OpOCTHiE [UCTATOUHEIS YC/IQBHA [NA BHIGOIHEHHH  yClo-
Bia A, Hanpumep:

Ecau umeer mecro Hepaeeuc:ﬂeo {(25) v abeomornan ge-
AUHUHG udMeneHust ymwwyun arg L7(s) ma anbom orpeare
xpuacti C° we npeeocxodur mf2, ro ycaceue A BROANCHO.

Ilyers yemonne A suimoastenno, Torpa NMpH A3MeHenma §
oT Hymst g0 GecRoHEUHOCTH KOHNEL OTpezKa v, ONMECBIBAKT
npoctsie Epuseie C* m €7 ¢ mapaMeTpHYECKUMH ypaBHe-
EHAMH

z=§{s} + v (s)n(s), 2=L(s) +v-(s)n(s)y umn

COOTBeTCTBRHED,

Mm ﬁynem ofoaHavaTh sepea I} ablacTh, OrpaFHYEHHYIO
OTPEsKOM Vo U Kpusslmu C* u O~ (ty D8 ABYX, KOTOpa# co-
" ePIKWT BCe OTPE3KH ¥, UpH s>>0).

Yepes Dg;g, ML obo3HauuM dacTh obsacty I, sanmio-
TEHHYI0 Meay OTPeaKaMi v, H vp DMecTe ¢ obracTAMIT
D; B MBI O¥IeM PacCMATPHBATL I6THIPEXYTOMLHIKE Dq o
pepmHnL wotopuix A, A, B’ n B eufupapten TaruM o6-
paszoM, -9T0GBL  crOpomel AA’ eTAam  OTpe3oK vy, & CTOpo-
Hoit BB’ — oTpeaok v,.

C o0macTAMH, OOpeledeBHBIMH TaKHM cOoco(oM, ecTecT-
BEHHO CBA3ATE CHCTeRy woopauHaT (s, t), rne § ¥ { ¢BA3ABM
cx ny (nan e z=x4{iy) dopmymroi

z=L (s} itk (s} {26)

{5 1§ — geficTBUTENLEbIE THCAA). ;
. . Ll
Jlerko BHIETH, YTO B KOODAKHATaX (8, t) ofmacTh Da.ﬁ
ONECHIBACTCH ESPABEHCTBAMH

a<<s<<B,  —v-{s) <t<<vas). @n

B o6mem cayvae Henb3d HANHCATH HBHOE BRIPARCHHME §
n ! wepes 7. OgHaxo wepes § u £ Bee FeofxommMble dopMy-
no nuioyred Ges Tpyma.

Ouddepenmupys panencree (26) BH.HECHOMR3YA COGTHO-
WeHKA (24), MbL HAXO[UM, %10 .

—n(i—e(s)rw(s) Z

iC ©).
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Orciona Jerko noiydaem Qopmyry mita sxobmhna -

LSy 1 8(z,7z2)
ey - el =1—e(s)t. (28)

& 1 @ i 8 48

MBL JIeTHO HafifeM, 9TO

8z 1 C’(s 3t

Horuit coocob zagaaus ofnactg D o MporoM amamdoru-
uew mpewuemy. Porb oTpeakoR 0, HIPaKIT OTPE3KH Y.,
. L]

& poab YeTHpexyronvuukos D, , — wersipexyroarunry Dy p.
VTRepRIeAEln, anaXorauasie geMMaMm 1 w 2, AoKasbIBaloTCH
UOMTH JOCHOBHO Tak we. Ha HHX cobepmieHEHO TARKOMH He
paccy;RIeHRAMH BEIBOARTCA, YTO
Re W (2) — Re W (z') = sun (D o) + o (1) (30
npa _ ) ’
2N, 2 Ve, o U, & - 4

Tarmm ofpasoM, wak B Tpemae, 231a%a CBOANTCA K ONeR-

KaM MOZY.JIA TeTBIPEXyroJibHNKa — Temeps Dy p.
Jlenmwma 4. Eéau svtnoanene yeacsue (25), 70 das Mo~

dyaa nermperyeoasnuna D g cnpasedayent nepasencraa

ds '
Da iq) = f 1 _E, (:)(g]: (] @31)
1 — & (3) vals}
1
X VO s v (o)
m(Da,B)*":f{v{s) 4 g {s) s;v(;; s) T ]ds.

(32)
Jdokasarenvcrso, Bossmem ma orpeske {w, §) Touxa

a=aﬁ<cx1<...<cc.;-1<0£u'==[5.
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Cornacmo Teopeme 3 § 5 mMeeM HEpaBeHCTEO
m(Da B) m(Dak t‘:‘k)

. -
IIpm Manerx apaventsax $—¢ dethipexyrosonur Do som-
HO paceMaTpHBATE Kak KONLHeBoll CeKTop, rae HEHT{ KOJL-
Xa coBmagae’ ¢ NEATPOM KPYra KPHBHAHEL, 8 PAYVCR! KONbe
114 paBAbl . :
’ | o=l
re =|——wv, {8)|, r_ =|-—
+ ‘E(S} +{) - l*)+ -(S)
Monyis KONLOEROrO COKTOPA JErKO BHUNCANETCA (CM. Ha-
gano § 2.5}, 1 MBI WMeenr

m(Di) ~ STe

1 4 e g} v_(s)? & -3, P8,
T (5 vots)

Tlepexoas ® mpemeTy NpH U3MEILYCHHH PASOHOHASN, MHl Mo-
aydaem (31).
Yrodpl moayunte onewky (32), pacemorpum yrEnmo

v )
TE) = =T

rae s{z) u f(z)-- pyurupnm, =Bezawo owpenexsemuie dop-
mymoid (26). Ia copmyn (27) BUHO, 4TO fiyarmas t(z)
oToGpantaeT Mobyio H3 ofnacresi D, .4 Ha otpeack (0, 1),
npaYeM TpalHYEY0 Hpueylo ('~ oHa LepeBoaurt B To9Ky O,
& rpanmiRyio Kkpmeymo CF — s touxy 1. Corgacmo aemme 2
§ 5 mmeer HepapencTRO

' te D,

. . ) Gt 12 .
m(Da,ﬁ)g.;“ l'a'z‘, dr dy. (33)
_ D;,B
3 Gopuya (29) maxonmu
. 1 PVt v (DY () —v () (s
E_*_T;’ (s) (W"’ vl —es

W, DpRAUMAA Bo BEmvanue, 9o |§’'(s}]==1, moaywaem

e . 1 » NN R0} e b N )
‘b‘?l'év?{s) + [, (SH'T’- O] b Il —eGriF "




§ 2.6. OTOBPATHBHHA KPUBOJMUHEAHEIX HONMOC {67

Coenan » npasoll wacta Hepasesctsa (33} saménmy uepe-
MeHHEIX HHTEIPHPOBAHAA (X, ¥) Ha (s, ), Mbl HoAywOM,
yaureiBan dopmyay (28) maa axebunama oroli saMembl, 910

p v fs)
" 1—eis)t
R I ( AR VTR
& —v _ts) '

i LV (]2 L [t —w, (]2
j v, (f; v (s)] j = (:)][1--Is(s}:] M gt ds.

Orcwaa, uemousaya npeamonokesue (25), BLIBOJUM, UTO

RAG)
m(D{;,ﬁ)*—j 5 1—;28((;”(% d8<
& —V_(8}

v gy

+

[v:? (s} + \?:, (s)] [t v_(s)1F - [t — v, (s}]® gt ds.

vt (s}

=2

fe—

—¥_is}

Brinonune mATETpUpOBaHIEe [0 f, TPHAEM K HEPABEHCT-
BY (32).
' Teopeﬁla 2.6.6. Ecau SNOANALTCA nepaeeucrao

[e(s)[v(s) s.c=<1, >0, ._(34)'

U yeAosUs

Ssﬂ(s)v(s)dmzoo, Sfi-(%%v;—(f—)-ds<oo, (39)
- (1}

0

TO UMEET MeCTO GrUMRTOTUYSCKAR PopMYya
ReW () = a | 2% jlv ®—v. @) 22 @ o),
']

2de N — nexoTopas nocrosnHas. B 3?0& dopmyae s — oo,
G TEV,, U OHA CRPAGCOAUEE PAGHOMERHC RO 2&vVy
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HokaszareanctBo, B cnny (34) cnpaseanseo -pa-
BEACTBO

InLEEEO) v () - (99 () Iy, ()~ vL(9)+
+ O (& (s} VP (s)).

Hoarouy dopuyaa (31) npu mwlsix 0<Co<IB gaer Bam

Ry

v, (8) = v_ ()} S ds+

4
+ O(j e (s)v(s) ds)

O mpe o << f, 2 — 400, MH O0TyY&eM COTMIACHU OepBoMy
"3 ycnonﬂﬁ (35}, uro

i
’”(D"‘ﬁ)}jvls) -

m (Da b) -3 S.v[s} S[v (s) — v, (s)]:{[ﬂ) ds +o{1).

C gpyro#t cropoun, Ra dopuyas (32} ® BTOpoTo yClIo-
BuA (35) MBI moaydaem, uTo .

f B
> I (5}
’”'(D“'B)'QSG% g J I = v () S ds +o(l)

IpH TeX ke yclosusx Ha o . CrepoBaTeabio,
g

m(Din) = | = v 15 s o),

By

a e cuny gopuyan (30)
Re W (z) — Re W (z") =
ml

ﬂ't*—'g i | j[v (s — v (s)]:E:; ds + o (1),

KOTHA Z&Ve B Eva-, a o< u o-r oo, lloatomy
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$yHRDRA

: )
Re W (z) — nj;% + 3 v @ — v @IS E 8, rev.
1] 1] '

umeer (cornacuo kputepnr Homu) npenea mpa s— .
Ofospadan oTOT NpeAes depes A, ML GPHXOJEM K yTBEPI K-
JIHIK TeopeMEL.

C momompio Teopemm 2.6.6 HeTpynHO momyuNTh acmad-
rorutiectie popMyAb Axa orobparaninedl GynioEd ¥ B cny-
aae, KOTAA pllacTe [ ajawa nmepBoHadalnHBEIM COOCOBOM —-
yepes gyaruun §(z) n @{z)." Jan storo cieayer B3ATH B
Kagecrse C° KpHBYIO y== q;{x), BalHcaTh €8 ypaBHERIE B Oa-~
pPaMETPITecKoM BHIe C ARKHON AyrTE B KadecTse mapaMeTpa
H BBIPAIUTH Bee TpeGyemiie BelHUMAR wepes Gyuwruun @)
n 0{x). IlpoBoaATH BCe »TH omepanmud E ofuleM BHTe He
09eHbh HEAecoodpasHo, TAK KAK B HBHOM BHJIE aTH BEIHIHHE!
HE BEIPAIKAOTCA, & NP 3aMOHG HX ACHMOTOTHRecKUMH ¢op-
MYTaMH MMeeTes CAHUIKOM MHOrO PA3AHIHEIY ROZMGIKHOC-
refi. B KoukpeTHHMX 3ajavaX mofo0HBIA Depexcj He npen-
cTaBNAeT ocoboro Tpyaa.

Ha mporsmennn Bced I7aRbl Mel eNaAH MHOTO H2JIHII-
HHX (pPejNoHO#eHNH 0 rNagKoCTH TeX HIH UHbX (GYHRUBA
{anu rpaEEYERX KpHBEIX ofmacted). Oro menamock pamu
donputelt npospauiocTR maaoxenna, ‘Henawmme nosHaxo-
MHTLCE ¢ Dofiee TOSMHEIMU PeaylbTAaTaMH MOPYT Haiith ux
B Gonee cmeunamboit gurteparype. [lo sompocam, orrHoCR-
mMyMcA K ACHMITOTHEE KOHQOPMHEIX oTobpasmenuf, Mo:kHO
pexoMenZoBATh HHTEPECHYK) B COLCPHATENBHYI CTATLIO Ka-
Hamckoro mareMarara . Bapmapcuoro, AMeoIIyiota B pyc-
cKou mepesone (COopuux uepesopos «Maremaruka», 1. 2,
Ne 4, 1958},

3amerwM eHle, 9Te B HeKOTOPHIX oTHOIMERUAY TeopeMa 2.6.0
Bagaraer #a o6aacts D} pame Gonee cnaGole orpaHuveHHA,
vem teopema 2.6.1. Crames, b Teopese 2.6.6 obnacts D me
00H3aHA ACHUMITOTHYOCKH HONXOASTL K HEKOTOPOMY NVUYY.

OHp MoMeT ¥XOIXHIL B 6OCHOHEYHOCTE RaKe mo coupajgH ¢

OecKoHeMHbIM 9HCAOM BHTKGEB. Dhiio Ob HHTBpecHO (BepoATs
HO To Re 0YeHb TPYAHO) DONAYYHTb B YCIOBHAX Teope-
el 266 acHMITOTHOECHDE Qopmyﬂu Ana pymrmad W (z)
i Im W(z).
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BAJAUN H JOTNOGIHEHHA K § 26

i°. Ilyers C~ m Ct -—[Be OpocThe KDHBBIE, RIYIONE A3 TOUXH
z = ( B {ecKOHeIHOCT, H¢ TePBCceKAA APYT JIPYTA U OCIABAACH B yTie

R
larg z| < b < 5 OGmacTs, AeHAIMYI B TOM Ke YIMe I OrpaHmieH-

By KpuBkivMa O~ 1 CF, mur oboagaaum gepes D. Tlpu stnx yciaosmax
nepecesende obmacra D ¢ mpamoll Re 7 = ¢ mpa awbom x == 0 He-
nycro. B aToa. DepeceqyeHAN COTeR:HKHTCA ReHeYHoe GHCIG OTPE3KOB,
¥ LOTOPHWX ONHH KoOHel Jesr Ha C—, a sropoii — ma C+. Mol ofosma-
GHM Gepeda O ToT M3 HilX, KOHIB KOTOPOro pacnojioikeHu ORuiNe Bee-
ro ¥ Bauany kpustix €~ m O+ Jnaney orpeass B, ofozmavuM wepes
B{xr). Yepes W(z} Mu oﬁosudlum (IJ}HhIl,H]U, ROH(JOPMHD QTOOpEAAR-

my®o obracts D Ha moroey | Imw | < 5 2 TaKkuM 00pazoM, 410

BeW (2) =+ — », . «0, 2D
Re W (z) = + o, g—~oc, 1 &D,
Joxasats, ato
x
. ds )
ReW(x—[—fy}},nSlW_[.o(”‘ x++ oo, x+iy e D

a

2°% Ilycth ofimacTrh {F oMNcWRaeTCA AEPARCHC TBAME
- x> |y—¢ m)|< B{x)-

a bysrOmr ¢{z) w 0{r} VIOBReTBOPANT FCAOBHAM
Hm ¢ (2) = limB’{x)=0; 18ix)|le < uéu;
—r -

A

j(]¢"lx}l+lﬂ”{w)!)dar<w, j

-

.ﬂu (x}

dr < o,

OGozHagon depes W(z} ¢yEraun, xordopuao orolpamanpmyw of-

n
Jqacte D Ha oonocy |1m | < 7 TR ofipasoy, 9ro Be W(z)—4-oe

OpH z ~+<o, z & D,
Jloha.sarb, IO TOTdA HMEEeT MeCTO ACHMOTOTHYECKAR dopuyna

Wizt iy = 5 %?E_# ds 4 in ;{E)($}+L+'v_[l),

-

Ile A — HexoTopan FeCTBETENBEAR DOCTOARAAS, DopMyns cnpanen-
JUBE TpH z — + o, & - iy € D, paBBonepHO 1O .



" Faaga HI
METOAbI TEOPHY IEILIX GYHKIEN

§ 3.1, Ulkana pocra meamx Pyaxuni

Har m3BecTRO, medpiMy YAKIHAME HA3LIBAOTCH AHATH-
THYeCKRe PYEKUAH, HE HMBIOINE OCOOHIX TOUEK B KOHedHOI -
wacta maockooTd, Oy 0fpaayoT CpPaBRAMTENbHO Yaruil, Mo
BAMKABIT DORTACE BCEr0 KIACCa AHANATAYECKHX (QymHnuil.
Onnako s uccliefoRraHus OOJBIIHECTBA BONPOCOB B 3TUT
HOOKAACC CIHOIKOM m'upoﬂ. CAHMIKOM MaJI0 CONep:EaTesbL-
EBEX 2aKoHOMepHocTefl MomeT OGbiTh cOpMYyAHpOBABO [
Bcero Kiacca nmenmix gyuknmi, O6eanoo npu gopmyampopye
Pe3yALTATOR HPHXOAHTCA RBHIONATH foes YIKHE KITACCHL.
B GoablupucTE® BONPOCOB Teopud HenblX (YHRKAHE ecTecT-
BCHHO OpPOMIBOJHTE AedeHite neasiXx (yHHUHE Ha KIACCH HO
HX pocTy. Jto Jleserte MOMET OmTh Gonee TOHKUM HAM Bo-
aee rpyfBIM B 3aBHCHMOCTH OT HAmHX RaZo6BocTefl

ITpocreiiniett rinaccudunanveill Dednx QyHKOAl Ho po-
CTY HBJAASTCA C."Ie,ﬂYI'DII[ﬂH

Hopadroau wenoli pyaxuun F (z] MBI HQ30BeM TACIO

—— Inln M {r)
Ins

p = -~ rue Me{r) = max]F(z)]

Y=o
Ecan popamor menodi yHRNHM paBeH p, TO 9TO 03HAYaeT,
rpyBo rosopa, 9To F(z) pacrer, HaK e'’. Bee menne $yHkK-
. OHN, PACTYILHE MeHTeHHEE, UeM e mpm moboM >0, Mst
HajbBaeM HeNMuMH (QVHEHNHAME KY4edoco Ropadke, a BCe
BYEKIER, pacTymue GeioTpee €' HpE MoGoM o >0, — GyRK-
LuAME OecKoneunoze nopadka. Taxaa wiacenguKanad ASHO
npucmocofnena Ana HAIyTeHEA mEAblX QymRmul KORGTROIO
TONOMATeALHOIO- HOPAAKA. .
. Yacro Tawore AemeHuA (HBRET HEROCTATOYHO, L

Nycre dyacuas k(r), cupeseqenHas AkA BeeX A0OCTaTOT-
Ho GOALIUMX NOROMATENALHLIE. BHATCHNE r, DOACIKUTENbHAR,

'
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MOHOTOHHO Bospacrae'r H JtdrapH(i)aneclén BRIOYKIA. Ec.ﬂﬂ
' N ladpy - <
'T— =0 €O
r\-—b—}-m ( } '

TO MH fvaem rosopure, wro meaaa ¢ynenua F(z) omeer
poer h{r). Eecauw mpu sroM ¢>>0, To Mwp Bynem roBOpHTS,
uro (pyHEMHA F(2) numeer rounvili pocr pasaniit h{r). (ITor

TePMUH HE HBARETCA ODUIGNPUHATHIM; 9Yalte® HCIOAbLIYETCA
r)
dyRERIuA p{r) = ln:(- , KOTOPAA HAIBIBARTCA [TOUHENHBIM

nopaikom.)

Beegennoe monArue pocra Henofl PyHRUHE @O3BOIHET
nporectit G0jee TOHKYIO TPajaliHio R JNENERHH NETbX (PyHH-
UMl AR KIacChl, WeM IOHATHE NOPAAKA. JTa Ipajanua Oyner
fosiee TOHKOH He Tonbko A QYHRKUUHA HAYAesoro u Gecko-
HeMHOTO TopAiKa, HO H [ A0O0Te KoHewdoro mopajxa,
Haopnmep, nelrsle yRRMIY ¢ TOYAWM pocToM h{r}==r =
h{(r) = rinr nMewT 00ME M TOT e DopAnoK p = 1.

Yenosue norapadanmseckoift BeiuyKmoctn QyEkunn k(r),
o3Havalomee, Yto rh’(r) MOHOTOWHO CTPEMEICA K 00, Ha-
RIAZBIBAET HEKOTOP0e OTPAaHHICHHE HA CHOPOCTE CTPOMIS-
uwua dyarupn k{r) ® SeckoHeunocrd. JedcTRuTaNmNO, 3
arorapndmuaveckolf peuyiaocTy gyuaxnun k(r) Herpyinoe Bw-
pecTH, 9To h{r}/Inr— +oco. JT10 orpanuveHHe He cymaer
nracca HenwlXx GynKUMil, eCAN MBI HCKAIOUHAM W3 PACCMOTpC-
HEA MHOTOWISHH. JTO BUAEO W3 XOPOINO H3BecTHOH Teéope-~
MBI JImyemaas;

Teopema 3.1.1. Hycrory—> 400 npu k= -+oo, Ecau

My (r) =00%), B o,

ro yeaan gynxyua F(z) AsaaeTca MHo20MLEHOM CTENCHU He
erlitte o,

Hecmorpa ma ofmenaBecTHOCTh TeOopeMH JIMYBUIIA MH
cotigac ee gonasmed. Ham Oyzer ymofmee nomasaTe mamse Go-
Mee CHIALEYI TéOpeMY, HoTopas noRagofRETCA HaM B AaNbe
BelimeM.

Teopewma 3.1.2. Hycre- {r} — npoussoavnan nociedos
GOTCABHOCTE ROJOHUTEALNLIX HUCEL, crpe.amm.ﬁm K fecko+
HEUHOCTU, Ec.w

‘Re F(re) =0(r3), b 4%,
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npu gcex JelitTeuresbHbly @ paswomepro no ¢, ro F(z) —
MHO20UACH CTENEHU, He npesocTodauet a. .
Horasatenbcreo. Hycrs

oo

F(z) = ’f_,ua a s

Cravama ME YCTaHOBOM OAHY (OPMFAY, MO3BONSIOIIYIO BOG-
cTaEOBUTH F(z) mo ee meificTenTeabnoil wacth u(z). Tar rak

~ug)=ReF(2) =4 (F@) + F@),

TO MBI MOMKeM HARNCATH OpPMyRY

u(Re'®) = % E a, R + —%— 2 anithe ™,
. =0

n=

C upyroit eroponst, HeTPYAHO yBeauTLeA, 9T

+a LT nn mB
—_— =1 a2 e it1< R
h’e‘[’ e 2 + ,;,

Mepenmnuoman oI #BA PAA H DOWIeNHC HHTOrPHpYA BX
npolseeneHue no 0, oT —m go n, ME ybemmaeMcH B enpa-
BeITHBOCTH TaK HaseiBaeMmoi gopayast [Heapya

o
o [
FE=ilmF(0)+ ;= j u.(Re‘B)giw:i;dB, [21< 8
—n

Juddepenonpya sty '(I)opmyny P pas, monyvaeM
F1 .a
(0 gy — B P ] 249 .

F (z). =R-= j‘ u (He .)m(ﬁeiﬂ_z)P+1 :

—n
Hoxoxum Temeps R=r,, p=[a]+1 o yerpesum % 1 Gec-
kouewnoeti. Mz yeaorns Re F(re') =0 (?‘f) AeTKD TWONY-
qaem F'?(z) = 0. Crepopareasne, F(z) — MHOrowMeH cre-

oenn He penne p — I, Teopema Aokasama,

Hanfonee vacto BCTpevaeTCH caydait, Ho_rna' TOTREIH pocT
ABAAETCA CTELHeHbI0 I, T. €, k(r) =1, OyHRUUH TOYHOTO po«



47§ ~— TJL I METOAHI TEOPHH IFIHX OVHKIAR

¢ta 1 HASHBAKTCA QYHKUBAME nopadka p U KOHEwHO20 Ti-
na, Ecnn x Tomy ske pe==1, To ux masuBaloT QOYORORAME
SKCHONEHUUAALNO20 TUNG AXE Yeibldit PUHRYLAME EOHEU-
rotl erenenu. )
(D)?HKTJ;I{II SHCOOHeHNAANLHOTO THO& BCTPEUAKWTCA B OpH-
J0MEHHAX Jailis BCero. .
Paccumpnm 3HARKOMBI@ HAM NEnEe @YHRI{HH ¢ TOYKN
gpensA-nx pocra. ®ymxoun e*, cos 2, sinz ABAALTCA (YHK-
NUAMH DHCOOHOHTMANBACTO THOA, TAK Kak O%H ®Eux Me(r)

paBEO COOTBETCTREHHO €, % (e +e7), -%-— (er—e).
Oyrxnua Beccean J,(z) mopagxa n mpm mexon » = {
ToMte ABJIASTCA LeXoll (yBERIEed 3KCOOMEHIMATBHEOLO THIA.
B sToM MoKEO YOEIHTRCH ¢ HoMom(eld (opmynsl (6} § 1.6,
KoT0paAd EpH (UKCHDOBAHHOM R CUPABeAJMEA [ BCEX
KOMOIERCHLIY z. ’

OyuroanE ~=— P() n (z—1)%(z) towe memsis PyaruAR

WepBOre UCPAALA, HO ONH YiHEe NC ABMATCA QYHRIHAMN
PECOCHEHUNAnbHOTe Tuma. Ha oueHoK, moaygeRHmIXx B § 1.4
{(mpumepnt 3 ® 4), caexyeT, 4ro TOUHBIA pocT aTHX Pysruui
paseH rlnr.

Gy R

Ey(z) = 2,

*‘T‘"“(_p +1J

corTacHo omenreM, moxnydennuM B § 1.5 (mpumep %), mme-
eT DOpANOK p w Tum 1.

Metogom § 3.2 moskEO c:rpon'rb mpEMepH  drynxnaii,
HMEOWAX TOMHEIM pPOCTOM OWYeHP DIMPOKME Kdace (yBK-
muit k{r).

TlororopuM, KeTaTh, 0 GYHKIUAX, KOTOPLE DASYMHO B
fupart B KavecTBe k(r) fcuo, KoHe9nU, UTO TOCKONLKY
HMeeT CMBICT OOPEREIATH TOUHHH pOCT AHUIbD ¢ TOMHOCTDHIO
70 -ACHMITOTHYIECKOTO PABEHCTBA HOpH I —> 00, TO ME MOMKCM
cautaTh GYREOEE R(r) CKOAbDKO YromHe pas IRdpepermu-
pyemeiMi, Ho muepTcs pasyMHble 0CHOBAHEA TpefoBaThk 0T
dyaxnuit A(r) B ropazno Goxpmero. Heno B ToM, uro Pymx-
yuu A(r) maKT HAM IOKAXY. POCTa, I ecTecTBeEHO BHIGHpaTh
B Kau¢cTBe WKAAL HanOodee OPOCTEHe O HPABHIbHBIS (DYHK
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MW, CKameM
TR R &y @ L e(ln r)“unlnr)ﬁ
r(Inn)’, e r (Inr) (]nlnr) , 8 ‘e

ITpaRTHYECKH TAK H HOCTYDSHT, 3a HCKIRNYeHIeM NpHMe-
- poB, DPHAYMAHEBIX CHELHAABHG NIA 9TOH HeAM, Ml HRKOD-
I3 He peTpeuvaer OYHHIKH, ANA KOTOPLIX B KadecTBe TOTHO-
Io pocTa HENMb3fA B3ATh KOMOMHAUNIO DOKasaredbHbtX (QyHK-
mifi, crememecd m doropudmor. OaHako ¢ TeoperiuecHolt
TOUKI 3peHNA Takod moaxod K BmOGopy A{r) mocTaBmm 6L
Muoro neyfaohern, Kamapill pas DppHdoch O BRIACHATH,
BEIDIKAOTCA JH DOMYTAKMEECd MHTErpanis pig 00paTHEIe
GYHROHA aCHMITOTHIECKE B ToM Ae Bi1e. I10aToMy 4acTo Gol-
Baer Hpomne 0GX0MHTECA TeMI MAHIMAJXLHBIMI TPeGoBaHHAM,
KOTOpBIe ME HanmRRIN Beme, Teuw He mehee HNOBHIISHHE
rpedopasuii Ha A{r) MOKET CHNLHO YOPOCTHTL JOKAZATEND-
CTEO (HJR ZajKe NPOCTO CHENATH ero BosMmokmblm). D Takux
cnydaax GyZeM DakIaBIBATbL OTpaBRMUemia (C3 BCARHX KO-
aefaniii.

Handones wacto Mmt OygeM mpepnonarats, wto k{r) =
= °l(r), tne 1{r) — Tax nasLIBaCMan eHIIUTUNECKGR Med-
AENTO pacTYUaR @UHEWUS, T, €, TaRaA QYELLH, LOTOpas
peryampua B Hempepeicma B obmactin |z] = a, |args] < m,
B Ana roropoil

Ilmzr 2) = 0.

For I(“J

(3uavenna I(z) ma ARYX ¢TopoHax paapesa (—o0, —a) He
obAsansl conmanaTe.) oot
3aMernM, d9ro ecnu [(z) — aBATuTHAecKas MeJNeHHO

1
pacTymaa QyHKOUA, TO Takosa uw QYHRLOA T+ 718K K8K

(&)
) v
z(a- e
o)

{Memnenac pactTymre $HYEROEN He 06432EL BORPACTIATH, OHI

MoryT ORITE I YORBAWIGUMH, B KoleOnomumucs) .
[Tpumepasit amanTBETHICCKUX MB,IIJIBIIHO pae'ryu:mx li)yHR-

nui MOryT CIYIKATH . )
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(lnr)%, ==<ae<w (Inlnr)%, m~w<a<e
1_:,{ll‘t1'}""‘{111111:-}'3" a<.,
HowameM fBe JeMMH 0 MEAIEHRO DACTYMAX HYHKROMAX,
Ha KOTOPHE MBI 9a¢I0 OyeM CCRLIATBCH B pasibHeiimien.

Jemma 1. Hyers {(z) — enasuruneckas medacnno pac-
ryupasr gyunyua. Hpu aobon ¢ =0

I(ez) ~ iz}, - 2—ze, lorg zin—Jargel
Hoxrasartenvertso. Moonpesenenuw menieuro pacTy-

meill $yRKIHL _ .
Uz} 1 ’
ITE) =017 ) : 3o+ o, jarg il &t

{osTomy

£z
ied)  \E@ 4
’ In t{z) SI(I} at =

z

o(%)dt =0 (1),

R—

TAR KAR KOOTYP HOTETPADOBAHNA B TIOCHCLNeM HITErpaje
MOMEO B3ATL OTCTOAIGHM OT TOYRHE z==( Re MeHLIE HeMm
ma C|z}, a nammoli me Goxswe C:{z|. CaenoparennHo,
feg ol
'th_)} = ¢*") m memma mowasaga.

Cunencrene, Ecau k(r)= r°l{r), ro npu awbon ¢ 0

k{cr) ~ "k (1), Y S

Basmewanne TeMmn e cpefeTBaMH JeTHO TOKA3ATS,
a

WTO MpH S U < 00 @ IPH N0cTATOMHC GOALMINX 2

I{uz)

H{z)

KaxoBo Gbl HN GEIIO € > 0, . )

Jdemma 2. Hyers I(r)— anaaurunecras medaenno pac-

rywyar gynryun u @{u)— abooaloTio UHTespUpPYEMIR Ma

orpeske (0, co) Pynkyus, pecyasphas e obaacru |u) <y,
targ u| =< m, u ydosaersoparouman yeaosuan (Y > 0)

o] =0(ul""), w0, Jarg ul < a.
(9@ =0(™), it o,

< Mo et Y,




§ 3.4, WOKANA POCTA LEINBIX QYHRITHL ki

Toeda
Aca
f{uz)
5 T ‘P(“)dI‘:S‘P(u)du—l*ﬂﬂ), 1o, argsl < .
a 0

Nowasateasvcreo. Boabmem xawme-malo o.>0 a
L oa n pasocOieM mepBRIT HHTEI‘paJI Ha l'LETLIpe TacTa: oT
~— Ro 'zluu okpyHocTR [ 1 | = JZ|" oT m A0 @, OT o 1O
A v or A go oo, JTn unTerpaibl 0003HATH COOTBETCTBCNIIO
wepes fo, 11, 1o, 5. Tax xaw I(z) n ;—1—- PACTYT MeIIeHEER

awboil cremenu, ameen Jp == O{ |z["‘il(z “N=o0(1). Hna
Iy (cornacAo nemme 1) Mo}eM HAIIMCATE

A
='j g (1) du -+ o (1),

3]

Jas oumenxm 7, uw I3 posnMem e =% E BOCHOIL3IYEMCA aa-

MegauneM K memse 1, 3To gact
(¥ +473) '
2 z
[ 1|+ | Tg| << M\a® + 4 .
Tak Kax & NpOM3BOALHO Majo, a A NPOH3BOALRO BEJIHKO,
TO MBI HONYIaeM YTBeDK/eHHEe JNeMMBI,

Hemeade NeaX GyHKUWA Ha KIACCH TOABKO MO HX POCTY
He eIHHCTREHHAA BOIMOMHOCTS,

B teopun oﬁoﬁmenﬁmx $yHENER TOIYYAIH ITHPOKOE
pacnpocTpaBeEne Kaacchl Ueapx yHKIAE COBepﬂIBHHO ApY-
rorg poja.

ITyers @(x) m P{z)— mse UONOMKEATENLHEE HMa AATEDBA-
me (0, o0} BRIOYRABE KHE3Y (T, e, @' (z) #@ {’'{z), MonoroH-
HD BOBDACTAf, CTPEMATCA K -Foo OpH &£— -Foo) (yEKH.
Mur Gynem I‘OBOpHTB, aro mexag $ymxguna F(z) opnmagne-
ng ;naccy Wes , ecanm mpm aannx—nuﬁo noaomme’:;gp,ﬂx
i . g e i E

In{F{x +_iy)| < —@alzd+o(Bly)+ M. [€3]
Monesso mmery B BEY, 9ro ecam F(z) ynUBJiéTgopﬂeT
12 M, A. Eerpagos ' ’
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- HePABeHCTBY

) F (e + )} < — Cupla] oD + Cp (lyD + M, ancass
@

TO OHA YAOBAAErsopsAer 4 wepaseHcTBY (1) (womenno, ¢ He-
kotopeimn npyramMu 4, & ® M), Heffcrenrentyo, nopn C < 1
ameem Cy(x) << {2}, rar wax Pe)=0, a npn £ > 1
IMeeM

Cx

+(Cz)=$(CA) + l P (1) dt =

:-c

==¢(CA)+C\¢ (Co)duz v (C4) L C 1 (@ du =

’f

A
'—*‘%"(CA) — CIP(A)—FCIIJ( zy =M, + C§ {z)
B CICIY MOMOTOmHOrO BospacTanmsa W (x). AHanorlmﬂme pic-
CYHIEHNA CUPABENANBE 1 AT @ {x).

Haufosee HacTo paccMaTpUBATCA HpocTeillune KIACCH
Wi, orpewalomue cayvao @ (x)=2z*, p>>1, P(x)= zv,
g > 1

Kaacent W{p(a:) YOTpoeHH (0Nee CAOREN, T8M  KI&CCH
(YERIMI JaHHOTO TO9ROr0 pocTa. Tak, HaupHMep, yiHe BOUpOC
0 TOM, COIepHUT IR Kilace Wﬁﬂ xora Gs1 OAHY NeJayvi PyHK-
UNK, OWIAYHYK OT TOMAeCTBENNOro TWyidA, ABIAETCA He
BiONHE TPUBHAABHEIM, (F 810N ME OyaeM roBepHTE B § 3.3,

K dydxupam @{z) ® ${x) ®» noARocl Mepe GTHOCHECA
BCe, 9TO Mbl TOBOPIJH o PYERUEAX k{r),

3AJAYE H HOHOJIHEHI;IH HEt

1°. n)‘c."l'b F(z) —menan Qyvurons womewdoro mopanmka, Tlokasars,
a1o F(3) o F'{z) amewr 04uA K TOT Ke TOYHR I TOPAN0R A THO.

2%, MoxazaTh, 9T0 Bein Gefaa HYRGOUA KOHETHOIO aopafka He
EMeeT HyJeid, T0 0BA pABHA ePY), rle p (3} — MEOrOWICH.

. Hycn; Auy = {ln u)“l(ln u}, « > 0. Horazate, 170

o0

Alw)du Inz &z} _.
2wtz 5 atir - Fre lagrlsa

[+
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&. Myets A{s) = {lﬁ z)<i{ln z), ¢ > 0. Hokasars, aro _

. nt ’
Im 3 (ty) ~ E-yk.’ (v _ ¥+ L oo,

5°. MoRasaTs, 910 yMHOKEHHE Ha ¢Teuers m nquddepeRnEpoBaaRe
Ho BHBOJAT H3 KAAcch W‘gﬁ*f).

§ 3.2. Kosddpnmuenrnr paga Telaopa

Nockonpry meatle PYERNAN 9ACTO 3aJal0TeA CTEHEHHbI-
ME psIaMA, OHBAaeT MOJE3R0 YMeTh CYINTL O pocTe ilerofi
dyHrUMH Do ee RoaQ(EUHeHETAM, Boupoc o ¢BA3d pocTa Ne-
noit ¢yHruun n yOLIBaHHA ee noddduiHenTOB HIydAICA
MHOTHMA afTOPAMH ¢ CAMLIX PASIHYHLIX Toden 3pemna, M
OpEBEIeM HECKONEKO PesyiIbTATOB B OBYX OCHOBMEIX RALpPAB-
NeRENIX,

‘PE3}'JIbTHTbI epBoro RANpABIEHHs HpreOocod:1eH A, IVI&B-
HBIM o0pasoM, OAA TECTO DPAKTHIECKAX uexseid, 1. e, mIg
BoaMoikno Gojlee TOTHOTO OmWpefeneHud pocTa Uenold dyms-
Uad ¢ JOBONBHO NPAaBHISHBIM MOBefleHHeM Ko»PhHUAHTUB.
Colep:raAie TAKUX Pe3YILTATOR COCTOAT B CIENYIOTIEM.

Jlama HewoTopas odenp NpasmibBas (QYHEIUA, CKazKeM
M, apamomanca Mawmopanroit paa |F(z}|. Mu naxogam
CTORL e MPAaBHNBHYI0 MAKODAHTY 1A |4.|, Foe

ﬂ

F(z) =

i [v_]a

Bropoe wanpabreHie mpecsielyeT Apyrue, ropaino oolfe
oTaiedcHuble Ledu. B pesyapTaTax sTore. - nanpasiaoRus
mmercs CBA3L He MesKAy MasopartaMm |F(z}| = |a.],
8 MEIY CAMEME 3TWMHE BeNHINHAME. 31ech OCHOBHAm 3a-
Rava B TOM, 9TOOH BHACHHTH GOOTHOINGHRA, OCTRIOMASCA HPIL
A:000f HOMPABANBHOCTH NOBCACHAA dn,

MeTomer uccmenopamma, yrorpefageMuie B oﬁoux HanmpaB-
JNeHAAX, BIOMEHTAPHEL, OmH. oCHOBAHH Ha CHENYIOMHEX ABYX
HepaBeHcTBax. L

| My “% PR )
12*
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naromeM onerky Mz{(r) ceepxy, m
My (r) 2 max|e,|r", @

nalomem oterry Mq(r) chmsy. ) .
Hepapencteo (1) cuenuzHo, a mepamemeTBo (2) moay-
gaerca Hz dopmyasl Homm ana Roacbcbnuneu'roa CTEOCHHOIO

paLIa _
_1 Flz) 5
In = In 5',n+td“
lz|=r "

HeHOCpeIcTBeHHOM on‘,euhou {MBl y:e roBopmaH 0 3TOM B
mayane § 1,3},

HoxameM cpadamna HeCKOABKO Pe3yALTATOB EPROI0 Ha-
upaBiennd. ’

Teopema 3.2.1, Tyems F(2) = 2, 0,2". Ecau

n=0
Tim Me () e~ = 2f, G
r—=tc
To . ' .
T o (27 <, @
n_m]an|(1)'5v Tapn > M. (5)
T Y .

JdorasarenberBo. Mz EHepameEerpa (2) nmMeem
1

| aa) ‘..{__n:_i)nur_”Mp(r). B wacrmoctH, mpu r= (U_’:).) ? omo maer

i) Fu((27),

Ho cormacao ycaosmwo (3)

HAM

My (( ){)4(41-1-0\1)“ | ik
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| EOITOMY

Ia,,. | XM + o (.1)) (Gps)"g, o oo,

oTHYIA B moJNydaes HepaBeHeTBo (4).

Hepasencteo (3) mowaseM or apotEBHOT0. JlomycTum,
a70 0HO HeBepHo. Toraa mpH HeroTopoM € => ( B OpE Beex
B >> Mg MBI HM2eM HePaBeHCTBO

+

!ﬂ' |< .:1[—8[.

T

. Upe) ¥ Zﬂpn

Coraacro dopuyne Crupanura pia ramma-@yErgsm  {eM.

upuMep L § 1.2) 3paMeyaTexn sTOI ApolH ACHMOTOTHYECKN
n

n
pasen pI’ (-i;:-{— 1)0 "- HoaromMy Mbl MOKEM HalACATH

af — 91 ]

lan << —-—-——pr(.p_ﬂ)cr,

naEn,

G oMo b0 HBpaBEHGTBa {1} moayuaem

-

:1! — opr"
Me(r) IE . + O (rr) =
fe==1{) pP (‘p— - ‘1)
1
A, (ra%) + 0.

Ho dyarxuna £, (z) = 2
» = ( +1)

» § 1.5 (npumep 4), rae Mm ®pAcHBAE, w0 K, (1) ~ pe®
CaegopaTeabHo, ToNYIeEROe HEPABEHCTEO JAeT HAM

Mr) <M — ) em” (L+ o (), S

HCCICAOBAACE HaMK
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- lm Mp(rye=o® < M — ¢,
=i .

a aTo nportaropesrr yeaosnie (3), Ilofyaesnce mpormBope-
wge JIOKasbIBaey CHpaBeinsocTs HepaBercrasa (5}, TeopeMa
JOKaaaHS, .

Hepaserctsa (4) m (3) B dopMyAHPOBKE TEOPEMH ¥TO1T-
HATL HeabaA. Utofm yleanT:cA B 3TOM, ROCTATOYHO pac-
cMOTpeTh ABe PyHKIED:

ni
Fizy=e, F(5) = z(:l) .
m::i] .

[na ofernx gyErnomil copaBeIiinBo PaBEHCTBO

fim Mp{r)er = 1.

re+mo

Kax nerko mposepets, gaa rosddrunenios dynrnum F(z)
AMEeT MECTO 3HAK paBeHcrBa B (D), a AaA Kosutlyentos
byHKkmunr Fy(z) — 3nax PABEHCTBA B (4).

Hmorna GriBaer yaolmee caeaywoman  Qopua TEOPEMEL
3.2.1,

Teopema 32.2. Hycrs F(z)= Z-Oaﬂz“. Ecau
s

lnn|an ]( )P ]/2npn =M,

To

T M 5 (r) e=o® < M
it

Tim Mg (rye—o"p V Znar® = M.
p—sco

JTa TeopeMa MCKA3ZLIBAETCA COBePIIeHHO TeMm Ke pace
. CYHIHWAME, 9T0 B NpPeIBIIyILas,

Tlpu poxazarenncrse Teopemst 3.2.1 pematomywo pOJIb
CEIrpaiC 10, IT0 AAA QyHRnEu E,(z) MBL SHaNY g4 ACUMATO-



$ 8.2, KOODDUUMHEHTR! pAdA TEAMOPA {83

raaeckoe mozegerne Ey (v} = max |Ey(z)] npg r—o0 m
[=r

ACEMUTOTRYeCKOE MoBefeate ¢¢ rosdpAnEenTOR OpA 2 — 0O,
Hemonesya dyEKOAn, KOTOpPLe cTpoATca B § 4.4, ME cMor-
au GH JOKa3aTh PEIYALTATH, AHAJNOTAIHEIE Teopemad 3.2.1
n 3.2.2, ¢ samencil or* ma Tobyw k(r), Pesyabrar, awano-
ruaneil Teopeme 3.2.4, purasgen Gul Tat.

- Ha yenosun

Him My (r) e300 = M

Py

CAeayer R

Tim | a, |{r (n}]" e=hr"D <L Af
T 20

"

lim | a, |{r ()P e=hCEN 1 2 fn - [r(n) PR (r (0))) 22 M,

N—+

roe r{n)— dyaruua, obpatrag &k rh’(r).
Hnorjga ObiBaer yiofuee NOHL3GBATLCA clejyioHlei 71eo-
peMoit,

Teopema 3.2.3. .H;cruF(z) : E a,z". Eeau
limr=f1n Mp(r) =0, _ ()]

Tr o

T v
1 ]

bag |" = (vep)’ (7

-

lim n
Tt=p oo
u, naobopor, ua (7) caedyer (6). : :
Nokazarennpcreoe. HaMm foecrarouso moxasaTs, 9T
us (6) cixeuver (7) ¢ samenod BHaka PaBeHCTBA Na BHAK
< o g9ro uy (7) cuegyér (B). ramke ¢ saMenoll smana pa-
BCHCTBA HA BHAK 5. _
Ecna (8) sunonsero, o opm awboM ¢ >0 1 Hpn BCex
r {sa cier Bubopa mocraToyne Gonepmoro M)

My ()< Meetoter®,
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a tecpema 2.2,1 naer mam
lan ) < Men "{(U+a)€p}°

Taw kar & > 0 npouzpoALED MAN0, TO OTCIONA CIELYeT
' i 1 1
i n° |a“| Gep}

H—ro

C apyrofi eToponsl, ecau suimoanesio (7), to npy nwodow
g > 0 u npn seex » (UIIHT}, aa cuer subupa M)

a1 < M,V B (L2,

2 TeopeMa 3.2.2 1aeT HaM
Tim 3 p (r) e—toter® < M,

Tan waw & > { NponspoILTc MaTn, TO OTCIOIA CleAYeT

limr=rlnMp (" <Ko ’

=

Tem cambiy TeopeMa QOKasaHa.

Hepnonnayas Qyurann, noerpoeddsle B § 4.4, M Mo
6E1 yeTauoBUTH N TeOPEMBI, aHaloeruinsie teopeme 3.3.3, on-
HAKO HETRpYHO YOeTHTHCA, UTO PE3VALTAT MOHeT BHTH HG-
XOMHM JUIE My yHRIAE KOHEUHOTO popAdna, ,?]Iei-’lcTBn-'

tenpHo, npn p— 0 man npa p — oo Bemmuuna (0ep)” mepe-
¢Ta0T 3ABHCETh OT ¢ PASYMHEIM 00pa3oM.

Hepeﬁneu K pesyabrataM BTCporo Haupaenesdd. Oe-
HOBHOH OTIHIHTEALHOH TepPTOH THX pEe3VILTATOR ABAAETCH
sBefleHHe QyHRIAM

Fl=max|a,[r*
F’F( ) S l n [ »
- o
malmefi ReTRINHEY MAKCEMAJALHOTO Y7eHa PANa F (z)== Z ap
: . ==

Ha okpymBocty |z| =+, Oyakgua pe(r) sAemeHTapHO CBA-
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saHa ¢ DOCAJ0BATENBHOCTLI |a.] U B To me BpeMsa mo cso-
HM cBoiicrmam Omusxa K yneupme M. (r)., Hmeruo cpaap
MeRIY $r(r) m Me{r) arusertca comepmanpes TeopeM BTO-
poro HampasneEnd, JoxameM DpOCTeHIIYI0 TeopeMy TaKoro
posia,

Teopewma 3.2.4. Jus yeaor Pynwyun F(2) ronesnoco
nopadra crpasedaso cooTHOWERUE

In pp{r) ~ In M, (7). ®)

HorasaTexneTso, Boabmem amenc 4 fompmes, gem
OPANCK F(z) Torpa My (ry=< Me™? n cornmaco TEOpeMe
n

324 e, 1< M (1;5)5 Nonosxkum  n(r)= 1e(2r)’, Torna

PRTRERFS 'S (‘:) PEM Y 2T M

n>n(r} n=nr) nnry

M, CAEANBATEILEO,

My << Z ja, | r=s M—}-n%w]a <
<M +(2 () + 1) pr (1)

. C Apyroii croponsl, HepaseHeTso (2) gaer mamM Me(r) = pe(r),
TaK 4TO

-J Inp(ry<< M. (ry<Inpe{r)+ O{Inr).

Ho ecin F(2) He Muorouned, 1o no Teopeme JIpysmnig
(reopema 3.1.1} mmeem Inr = o(ln M.(r)). 3uaumt, ccam
F(z) me muorowaen, To cogTHoMmer#e (8) copaseunuso. Tax
Kai 1A MEOTQUIEHA OHO H MOHABEO CIPaBeLIHBO, TO Teope-
MA JTOKABAHA.

s nowasatencTBa BHAHO, YTO eCid cooraomenne (8)
N Bapymiaerca anaA papnoli dyErump HecioneuHOro mopsuka,
TO OHO HAPYUIAETCA ANA TeX I, LA KOTOPHX | ue(r) o M, (r)
Mafxsl 00 CPAaBHEHEKX ¢O CPefHEM YPOBREM HY pOCTa,

B cBRSH ¢ TeopeMaMM BIOPOre HANPRBACRHA €CTECTBEHHO
BO3HUKAET 3anavia o6 omenwe |a,| mo pr(r). Jna obeymne-
Hos °ToH 3aJauH MBI BBegeM eIme OJHO DeAe3HOe MOHATHE.
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Ilycts ¢yurigna ¢(x) onpefeneHa AAn ZOCTATOTHO. Hob-

¥ ™
mAx ¢ O ‘P?_..,. + 00 ‘npy r~+-+o0, Pyunuuo

¢ (&) = r;g-x (28 — @ (z))

ME Hazomem dgolicTeennoti no ey c d)thImen rp(z)

Jlemma 1. @yuriyus qa(g) BolHY AL KHUIY.
Hoxazateascrno. OrpaHsndnMcs  cayvaeM, Rora
¢ () HenpepbIBLO JuPPepeHUppyera B moGoll orpesor (0, A)
MOMIIO pas0nTe ma Koueuoe MLCHO YUIACTHOB MOLUTOLHOCTU
¢ (x}. Mpr MoeM HanacaTh

PO =Ee() - ple(®)), ©)

-
L}

rne #(&)— HeRoTopslil wopeEs ypasmeHus ¢'{x}=2¢ MHs
reoMeTpiMecKax coobpUKeHHE ScHO, wTo QyAknng x(%) He-
ybprsatomax n wro z{E)~>-+oo mpu §— oo, [leicTen-
TenbHo, Mo onpejeneduio @) mnpamaa y— ¢@(a(E))=
= E{z—x(8)) memnar Humace rpusod y == @(x). Iloaromy
ApAMadA, Hpoxonsmas uepes toury (x{E)}, @{2(E}))}, ¢ y1-
noBeIM Koaddmmuearon £ > §, Momer mepecexarb KpHBY®
¥ = q{r) mb mpn z > z(E}. 10 Tem Gonee mepHo OTHO-
CHTeNBHO TMPAMOH ¥ — (p(x(g:))—-’éu(-r*—x(&)) JeRanet,
no onpeferennio (%), eme mmse. 3magar, x(&) > £(%),
a crpemgenne r(E) ¥ -foo chegyer ms Tore, 9To B OPOTHBE-
BOM ¢iydae xpuBag y == @{r) nemana OB cleBa OT HEKO-
TOPOIT BePTHRAILHOH npaMoil.

@Oyaruua x2(E), Boobme roBopd, paspbiBHEA, HO H3 HpeA-
OCAMEEENA KOHEHHOCTH INCIA YYaCTROB MOBOTOHHOCTH ¢ (&)
BEITCKAET, WTOG YHCTO paspLiBom x(§) Toie koHedHO (Aa X0~
oM xoHegdHoM nafeppane). Mz Tex e reoMmerpHuecKHx
paceMorpeanil BAHO, ¥T0 €CNN r(§) mempephiBHa Ha WATED-
sane (&, E2), 1o ¢'(x) mMoHOTOHHO Bospac'rae'r Ha HHTEpBa-
ae (z(&1), x(E)).

Bosemem £ B § + 2 Ha ondoM HuTEpBale Henpepmnnocm
z{t). Torma ma (9) momywaem

q:ca+h)'—cp(&)‘=hx(z+h)‘+.‘u=,—'qﬁj(xd)‘.(m{‘ém"x(%)%

me r{f)Ssn<z(E+ hy. Ho z(t) momorommo sospac'n_ae'r_-
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ga natepnane (&, & 4 &), Tak gto .
@ =a(f+0h), ¢(z) =5+6r (0<<O<i).

CneaoeaTensmo, ¢(E) muddepeHumpyeMa Ha yuacTHax He-
npepusEocTH r{f), a B Touxax paspeiBa x(E) mMser npa-
BYIO W JIeBYO DpoRaBofHEbe, T. 6. (&) abcomorro mempephis-
ra A @'(§)=2(§) nourm scway. Tax wak dymrmus (8}
meyGsisatoman 8 x(E)—> oo upn §— 4o, T0 cp(&) BBI-
OyKita KHU3Y, 910 1 Tpeﬁﬂaa.ﬂoch ZOHA3ATE, )

Jemma 2. Qyuryus q)(:c) cognadaer ¢ Pyuryuei
¢* (x) — naubosvutell avtnyraoti Pynkyueil, He npegocroda-
wett- p(x), B ugcrrocry, ecau’ (2} qumnyric KHU3Y, TO
p(r) = p{x).

Morasarteabcrso, [Jooyeram cHazama, 110 ¢(z)
mEBaMIEf menpeprieAo sudubepernmpyema u ' {z) MOHOTOH-
H0 BO3DACTAET, Iorna

$ (& =28 — o),
rge x(t) — Qyannus, ofparman K @' (2}, 1
TO=180—9(E(0),

rne E(z) — Gyswmusz, ofparnam x ¢ (£). Ho ¢ ()= (&),
Tar 9re E{z)= ¢’ (&), n MB DONMydaeM
P8 =1¢ (1) — @ (@' (1)) = | |

== 1@’ (1) — 2 (¢ (D) ¢ (£) + @ (z {@" () =@ (§).
Urober KORA3aTE BT0 e YTBePAUICHHE ANA HpoA3BONLEOH
RMOYyKIA0H KAHAY QYHERNUE ¢(I), BAMETAM, €UTC ee MOMRHO
CKOAB YTOMHO TOYHO NPHOAK3ATL IBAMARL HEODPePHIBEO AED-

gepernupyembing QyprumAMAE ¢ {zr) m ¢z{xr) ¢ MoHOTOR-
HEIME TPOMSBOAHbIMA, IPUYTEM Tai, TTOOLI

1 () < p(z) < g2 ().
HO H2 dTHX HB]JaBeHCTB O‘IGBHI[HD CJ!S]I}TQT

F2(8) < p(8) < @i (8),
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H Mo Toif e UpHIAHE 'Fqﬁ:l(z}'ﬁﬁ(x){azz(:c)', T e ¢i{z)=
[ @(2) < go(2), Taw war () B @{x) cxoav yrogmo
6muaaky k¥ @(z), To M monyuaem @(z)==@(z) min Mool
BRIOYyKIOH KHE3Y @ ().

Ecan me TpeGoBath ot () BBIOYKIOCTH KHU3Y, TO MO
HO HAIIMCATH

©(2)> 2 — ¢ () w0 820,
OTKYAa ACHO, 9TO

P28~ GH>man(et—F O} = 9 (2).

Taxum ofipazom, Eﬁ(x)%cp(x) n dyURKud ai(x)' BREINYKI&
RvEEBY (Ho Aemme 1). Lenm ¢ (x) — mwofan sHBNyKSAas KAH-
sy $yHRUAA, He DPEBOCXOAAIRA p{x), To us HEPaBEHCTER

P1(2) < @(2) moayuaem 91{E) > ¢(8) ou(z) < 9(2), 7. e,
<p1(:t:)<'~<p(x). Caenonatensiio, ¢{r)= ¢ *{z), n MeMMa Jo-
Kasaua, .

Teopewa 325 Hycre Y{x)— neworopas sunyrias
wHu3y Pynxyus, a p(x)— Pyrwyua, Osclicreennan ¢ neil
no IOney. Toe2ba ua coorrowenus '

Inwe(r) < o(inr) (10}
caedyer |
Inla.| < —§n) _ (1)

u, naobopor, uz (11) caedyer (10).
HowazatenncTno. Ua dopmymar

lnpr(r) =max{ln]a,]+ »lnr}
30

punno, aro Gynsnua lnps(e’) apaserca asoficTsenmoit mo
Oury ¢ dynwumeit —In|ay,|. Temeps yreepmnenne Teope-
ME Cpasy MOAYYaeTCH H3 AeMME 2.

Bee, 9T0 MBI fejajfH BMEIS, HPAMEHEMO Hé TOABKO Al
OTNEHKY pocTa cTemeHHMX pamnoB, G TeM e yeOeXom Mu
_Morfir 6 ONeRMBATH, HADDAMEP, POCT WHTerpanoB. B xa-

P
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ki

§ 3.2, HOSOOHUHNEATH PARA TEHTOPA 180

wecTBe MPEMEDA TAKOre Polia DPACCMOTPHM 3anawy o Tpech-
pasoraunu @ypre dyHkunit A2 RIacca Wﬁfﬁ {cM.  xoHeny
§ 3.1).

Teopema 3.28. Ecau F() @ WS u ®(z)— npeos-

;FQ(U]'

. pasosanue Dypve dyiryun F(z), 7o D2 =1 T

Horazarteanctho, Hueem
[
O = | F(yewa.
-
Ho opr dprcuposagHOoM 1)
FE+ in) = O (gD, ® e
rar wro waterpan ama O (z) mommo 6parte mo moboli mpa-
ymodt Im ¢ = v. IlosTomy -

(=

Olaig)= § P+ imyenst waringg,

—

7, Eufupan 1 Tak, TrebEl 2 @ 1 ORI ofmoOTe SHAKA, IO-
aygaemM '

1 (2 + iy) | < Me=tmlitaen | e—otatirinigs

I8! 1= ol
e

1

&, M, min {e=In el +oND) max
n ‘ t

rie

o«

1
—=qlalkn
M, =M Jle ﬁ'l lc?E.

—d
SuaunT, cornacEo onpeeneEdio gz} n h(y)

| D@+ i< M1 exp{-—- ¥ ('—E!) + 2¢ (2'7-‘”)}

~Ho ® § 3.1 wmsl nupens, wro (yHKIHNA, YILORIETRBOPAIOIIAA
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LY

TAKOMY HEPABERACTRY, VAOBIETBOPHET H Hepaneaéfrw N
|® x+ly)l < Mpexp {—y( a:lxl)-i-tp(b vl

Creaonarensse, O (2) = W“’{") Teopema 7oxazana,

SAJTAYY H JONOJHEHMHA K § 32
1°, Hycere k{r) = r’l{r), 0 < p < oo, [Tokasath, 410 ecam

o Mp(h)
e T il
0 :
1 L
Tim & (n {anl"-z(aep”
Te—r 0

& maobopor. (3aect k(n) — pysunns, ebparrag x i {r).)

2°, Illycre #(z) — nedag $ynnua wogeumoro mepaara p. Ioga-
BATL, 910, KawkoRo On Wi Guine & > 0, cyilecTBYeT HotReJORATEABHOCTE
ry = oo, IJIE KOTOpol

Mp(r)<lp+e 1/2:111: B (rg) P‘F("-)

3. Iyers F{z) — nponzponeran meras yernes. Monasars, 4ro,
¥aroBo O ®H OELT0 € > 0, cyOlecTByeT HOCHegORATEALROCTS Th—r o0,
ANH ROTOPOH

1
- +
Mg (ry) <up(r) (10 Be ()] 2
4% Tyerw h{r) = (Inr)=i{ln 7}, rme & = 1, u {(r) — Mex1enEo pac-
tyman SHYBERUEA. 1l0KasaTE, 910 eci .

inMgir)
Tim ——— =¢
riyoa hir} " .
10 .
___ —In]|a —_t
nm_il,ﬂ__:(.l_i)w_c}
firca A (1) .

o naoﬁopo-r {3pece rin)— dyarRuns, aﬁpaTHan. K rh’{r)y
- 8% TIyers renax $yEsgua F(s) npnua,:memur hamou}-nnﬁo HTac~

cy Wi, . Honoxem

-

) Figg=§ f(m)eas



§ 3.3 O'I.IEHHA‘HAHOHH'JECHHX OPOMABEAEHHR - 1M

. 0 ppeleM ofoanadeHnd:
MY (= max [P, pff (= max |f(z)]W7,
[Tmzj <y —c0 X

Ilonasatn, 270
Inpl () ~1n MY (3, _ y—++oo,
6°. B yeaosdax sanadvy 5° MoK&3aTh, 10 ecily
Tim P In MY () = o,
Y0

TO

I 1
P

] ?
P—1
T

§ 3.3, Onenra RAHORN9eCKHX NpoH3senenii

PacupegencHune Hyneil apaserca oanum us Handolies TOH-
KilX BOApPecop Teopul Heaslx pyurini. Pocr neroit dyaron
3aBUCHT He TOJBKO OT THCMA €¢ MyXeil, HO I OT WX B3AIIM-
poro pacmonosicnns, HmewoTea meroropwie JXoBodbEO npo-
- CTLIC, XOTA U BeckMa Ipy0oie 3a10NOMEPHOCTI, CBASLIBANILIIS
poct Pyuriing ¢ gucaom ee nyneii. Bee 2ra sakonoMeprocT
KAcalTCA IMABHRM ofpagoM DYHRIUI KOHEWHOTO MOPHIKA.
Jng Hnx, Kak MBI OOKAMEeM BROCJEICTBIY, WMEETCRE Ipel-
CTaBAeHIE BYNA

f(z) = zre™ W (z),
rae P(z)-— mporoancu, a F(z)—- Talk HAZLIBAeMOE KaHOEIITe-
CKoe TIpoHJBenenne,

Kanonuveckun npoudsedenuensn Mul HashlBaeM GYyHEUI©
BUJa

L]

F(g)= H(i——)ew[ t+ 2 ++-—’f}

P
=1 214

e wHCI0 D Bmﬁpaﬁo TAK, 9T00H pAX le 1=l cxonnaca,

a pag 2 | 2, |"Ppacxonmmca. Bro ancie p AaskBasres po-

- fom man sw:anpo.n RaHBHH‘IBC‘ROPO HPOHSBEJIBHHH.
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flcwo, 4TO KaHOHAWeCKOe NpPOU3BejeHHe ofpamaercs 8
Hyllp ARMDb B TOYKAX Z == z,, [loaTomy Mel gacTo Gymem ro-
BOPETh, 970 KAHOHATECKOS HPOMIBeJeHAS LOCTPOCHO OO Ba-
JaBHBIM BYNAM, .

HawuneM ¢ omemkn epepxy Qymaxnpa M.(r) ana xamoru-
JecKnX ApOAaBenenmii npr momomps HYRKMIE ne{r), panBQi
qucay myaed F(z) B wpyre |z| <Cr (mamagwi Hyas cymra-
eTCA CTOMRKG Da3d, KAKOBA 8TO KPATHOCTb).

Teopema 331, Jua kenonunecrkozo npoussederun
F(z) poda nyav uneen '

M) | ta{t L) dae ), B

HormasareasbcTso, _JaMeraM, 910  QyBKHAA
In}{ - s¢™| npm nofom nomommTenbIOM § JOCTHIA®T HAH-
Sonrnero snadenssn opy ¢ = 0, [looTomy

.InMp(r)._max ? ln‘l-—-f— =

n

b2|=r ﬂ—l

Z max In] 1 —l-;f;eia.,,l - ,Flﬂ [1 + -:-) dng (B,

=}
YTO B HOKAZEIBAET TECOPEMY,

3ameTnM, 4To Noche unl HATErpad CXOAHTCA, eCAN pog
KaHORIIECKOro NpON3BefeHNA paked HYMM, Tak Kak

(14 7)~+
npa Gonemnx ¢ @

aqdnm Elz [ < oo

0o GHpejeNeHHI0 Poja, S
HemuoruM cioicHee o8CTOHT feN0 ¢ HAHOHRYECKAMII
TIPOH3IBeJCHHAMN POJA eNHHLLA,
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~ Teopewma 3.3.2. Jua KGHORWULECKD20 npoiesseé‘euus |
F(z) poda edunuya o

{ln (-;— 1-) + .«,L} dng(t) + f%dﬂp (t); (2)

I
2

In Me () <

QC-.-—-—;ml -+

NorasateapcTno PacomorTpuM ssipamenye

In | (1 4 setw) g—se*_ml = _5. In (1 +2s5cosq + s — scos g,

4= 0.

Jlerko mpoBepuTh, TT0 OPH § < 2 MAKCAMYM BTOTO BbIpaiic-
1 :

HhA, pasnuﬁ - 8% npoctmraerca mpd @, B KOTOPOTO"

eos p = — 2 , 8 OpH § 2= 2 MaKeHMyM, PaRHIH ln(s—i}-l-s
ROCTATaeICA TP ¢ = . TlostoMy

*

=

In My (r) < E max m\(i -5 o

2l=r

o
= | maxln
g

{1n (‘; + 1) } dnp (1) + 5 . dng (1),

2

P eig
¢ dﬂ-p (f) =

(1 + %ef“')e

L SO

" HUC-‘JTG‘IIHHﬁ HHTETDad OUHATHR-TAKHM CXOOHTCA COrgacH) OII-
pereaernio popa. TeepeMa gokasaHa. :

Jlna KaHOWAYECKHX NpoMaBefelnii MI0GOL0 poja p TOHE
MOMI0 TOAYYNTH Nofo0Hbe omeHKy, (ONHAKO TOYHOCTD TAKMX
oueror He ByjeT saxHa ® AaanHeiimreM. IlosromMy nas ka-
HOEWMYecKHX Ipou3BeieHril poja p ME JRoxaxeMm Gomee gpo-
CTY0 ® TPy6Yylo ONeHRy, :

13 . a, Errpadosn



194 P IH. METORE! TEOPMM NETEIX &VEKINE
Teopema 3.3.3. Juaa xamonuveckozo npouseedenus
F(z) poba p

oo

lnim(r)émpf””dt+Br¥”+‘j O g cnrtr), @
i, r

2fe A, B, C — neroropele nocrofnteie, aqsuctyite Toa4bK0
or p.
Horasateancrso. Onenny MarcaMyM o ¢ BEpa-
REHIA
2,240
Qp(s, @) = 1n; (1 4 s&iv)expi— sei® - 5 .-
3 sp?p -nl

'...+( ) J, L3P

.

Eenm & mago, T0 3T0T MaRCEMYM He Inpepucxoiur C;sPtl
TAK KaK DU MANEIX §

' Ly st
Qp(s.0) ~ (= )" Sy eos (p+ Lo

Ecnm # Benuro, ro on me mpepocxojuit £,87, rar Kak npw
p>0 :

i .
sP Cus pe. .

Qpls, 9) ~

HEIKDHBII, HPA KOHAEQHEIX § 3TOT MAKCHMYM 0CThL HeRKOTODASA
KOHEYHAA BeJNYHBA, ﬂoa‘n‘omy MBI MOMeM HallNCaThk

ol 13
max @y (s, lp)gcisp' . ety Max gy (s, q—‘)g..czsp; P
P ¢ .

OTKYAQ HaXOAHM, Kak obnrtno,

I Mp(r) < cif (%’)p“ dnp (&) + Ch 5(})" g ().
r o

Hererpupysa mo vactam, noayiaeM (3).

Onerna My(r}) wepes re(r) cumay moker GuiTp Honyde-
Ha HB HOCKONBHO APYyIEX coobpaskednii, B ocmome ee nexnt
TaKk RaseBaeMam Gopxyta Hencena, KoTopyie MB  ceifgac
RCEAMKeM. ' '
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‘§ 3.3, OUEHHA HWAHOHHMMECHNX OPORIBEIEHHK 195

TMemma 1, Hyers F(z)¥ arasuTuvecKes | PYrEYuUs,
peeyARpuan 6 Kpye |z| 1 u He obpayaiouascs 8 Hyas
#a okpywcnocty |z| =r u npu z=={, Tocda

25 . .
21;25 In| F (rei) | do = In| F (0} —1—3& 1n:l drp (). (&)

‘HorkasareascTro, Obosmazuy mynn F(z) B xpyre
[z] <<r weped 31, ..., Z. (RAKIBHD HEyJNb IUNTETCS OF0JBKO
pas3, KaKGBa ero KparHocTh), PaceMoTpum dyHKIMI

fn -

Ona peryaspua B kpyre }z] <7 m me nmeer Tam myned.
CrenonaTensno, dynrmua In F{z) Tonte perynapma s wpy-
re {z{ <, o mo Teopeme Homm

In 7, (0) = f A g,
|2{=2

In Py (0) =5\ In Py (reiv) dy,

[, eCAH OTHRENTHTE ﬂeﬁCTBETeﬂBHyHJ TACTH,

2n

In| F, (0)] = o § In| F, (rewn) | dy.
r*—z;n
Ho im‘zi npe |z] = r, rar 9To
- In| 7\ (re®) | =In|F (re®) |.

Kpome Toro,

l'F10=1F0'ﬂ1"=
[ A= o] F O+ X o

=In| F (0) |- iSlu L dng (1),

& Mmul noayiaed gopuyny (4},
13% :

.-
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Teopema 334 Jaa RAHONUNECROZD - npouseedenus
s bozo poda :
.

In M () > |
1]

ki )

,II crazaTeARcTEO. IlpuMenam dopmyny Hencena
Tak kak |F(re™)| < Me(r), a F(0) = 1, TO, HHTEEPHPYH 110
qaCTAM EHTETPAJ B npaaorr JacTH papeHeTsa (4), DomydHM
dopuyay (5).

HmMesa omeuxn pas Me(r) dwepe3 ne(r) cepxy # causy,
MBL MOeM MOKa3aTh. ReCKONLKO OOHIIX TeopeM.

Teopema 3.35 FEcau F{z) — EAHOHUYECKOE npouaee-
derue, To

— Inln U (n ——Inng(n
im——— = lim ————
-y inr rama DT
(HEMMA cToBaMi, OOPAIUK KAHOHUYECKOro MpouaBemeHHA
ONpPEAEeTALTCA €10 HYJAMUL)
Honaaa'reﬂnc'rao Ilyers
e In s (F)
o _
lim —romm = p. (6)

o

Ouernm Mz(r) ceepxy. Ha (B) cmeayer, aro umpm mobom
e >0 _ _ -
tp(r)y < cerete,
Eenm p<<p--1, 70 Opr & JOCTATOTHO MamoM P - g <
<Z p+ 1, Tax 970 Teopema 2.3.3 naer
In Mg (ry < Morete,

Ilocroneky & cKoapb yropHo Mado, MONYTIaes
— Inln Mg ir

rm

Ecntm e p 2 p+ 1, 170 1a e Teopema 2.3.3 naer

1o My (F) < M,ré+ + Brot! S i )

= Mrote + o (),
J .
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o

t
F{}dﬁ exo-

TaK KAR 10 ONpeJeNeNHK DOJA . HHTerpax J
OUTCA, B OOAThL ODOoayIum (7).
Jna oneHry CHE3Y BOSLMEM LDOCHEAOBATETLHOCTE Iy—-00,
I ROTOPOH
It np (rh)
inr =p.

k

Hm

R—woo

ITpn noGeym & =0 umepm np(ry) > ey, @ mo TEODEME
2.3.4

In Mp{2r) 22
o ry ory Iy -
n (ﬂ " (g) d ’ —
;5 = dr;j t— dt 2 nr(ry) y ?E;.cs (2ra)" .
[ L f“h

B ooy nponssoapnoctd € >> 0 9TO 0IHATAELT, 9TO

Tim Inin M5 (#) r (2"&)

m ——— im ——e———3= P.
=, 1-" F—
=+ 111 r k—rm 2 h

‘370 HepaBEHCTBO BMeCTe ¢ HepaBeRCTBOM (7) HOKA3HIBAET
ToopeMy.

Teopema 3. 386. HOycrn F(z)— KanoHuweckoe npousee-
denue poda p u h(ry=ri(r). Ecau

ll JLF(E_J) o, d<o<w (8)
To npu arcbox p , .
——n M ¢
> O @
Hpome roco, .
—— In My (7} :
lim < 00y (10

ede hi(r)y=h(r) npu p neyeaorw u h{ry==r’Li(r) npu p
yeaon, '

(Sdecs Il(r)=§!-¥-}dt npu p=p, Il(r)mj‘!—f‘-}dt

»

"PuPHP'I.',if):\
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AorasateThcTro, [l oUeHKE CHH3Y BO3hMeM ¢~
CIeJOBATEABHOCTR £y —+ o0, nIAa KOTOpOfl

g ()
lim 2
ke B (Th)
Toras oo reopeme 3.3.4
2ry

In Mp@ry) 32 |
;

0=

ap (1)
t

dtznp(ry)In222chir,), <>

Ho cornaceo exenctsuio g3 xemmnt 1 § 3.1 mmecm A(2r) ~
~ 2°h (1), Tak 9ro Hepabencrso () mowazaHo.
Hida omeERH CBEPXY HARHLHeM, corfacEo Teopeme 3.3.3,

In My (r) << U,Arpjlhm Qi Brlis%dl-{-oﬁh(r}.

r

Ilpy memenon p orcroma mo mevse 1 § 3.1 moayuaewm
In Mn{r) < Mh(r),

1. e, mepanencteo (10} ¢ ki (ry=h({r).
IMpn p==p noaysacy mo gemme 2 § 3.1

prett | s 2Lt + Crp () < Mh (r)
,»' _

r
ap () Ly
L

ppiaden L (ry o>+ = ﬁpn r=+ 4 o mo ompeTeNeHmIc poja R

tn ——(tl—*l ri {r}ﬂ_o
E-!,E Ln 1}-12 L) po 107 '

Crenoeareasno, Hepapencrso (10) goxazamoce by (r) =rol (r).
Copepritento aHATOrNuHO 06¢TOMT felo ApH p==p+1.
Teopera AvKazAHA.
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O6pamaer na cela pinaMapne T0T QanT, 9T0 IPH mEAOM p
sHAANA PyBRRONA Re(F) HETCCTATOYHO AAA HaXO?H,‘IeHHH TOq-

goro pocta, Cpaphay @ymxynn o " sin% 7. Hnn #ax ofe-

. 1 .
ux ke(r) ~r {r—o0), Ho Tz EMEeT 10Ul pocr rinr,

. n: .

a sin - — TourHA pocT 7.

Hpuausa atoro asaeRNAa p TeM, 970 Ha pocT uexod PyHK-
ONE BIAAET He TOALKO 9HCIO €e Hydeil, HO M HX BaauMHoe
PACTONOMEHE,

Teopexma 3.3.7. Hycry F(2) — kononunecroe npousse-
denue poda p u k(r) == r'l(r), ede p — yedoe wucqo. Becden
oO0IHAYEHIULA!

\'(r)z‘ X @ npu p=p, ’
Jenf<r |
vip=| X =" npu p=p+1

’:ﬂli;'r

Ecan Tim h((} =, Q0<lg<oo 70
InMe(r) < rv(r)+0(R(n)}, I

dorasateaperso. OrpanmauMes i HpoctoTh JBIIE
ravaaeM p==1 g 100Y¥CTUM 1A ONpeIeTeHHOCTH, uTo p=p=1.
JT0 3BAMHT, 4T

o k4

F(z)=H(1——5;)e’_R

n=1%

n paax ]2, |7 pacxoantea. Mut sondem manumcats

irge

Tt

Re[ln K(z) —z N i}:
w—

EPHESS

=Y 1-——|+ In

[2n]=F [zn ll}r

LS
____3_ £
-5

Te se coofpaskenan, KOTOPEIe MBI BCIOJB30BAIHE IPH JOKA3d~
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TeALCTBe TeopeMm 3.3. 3 nawT

max In ]1 - —l C, In — el < n
|2]=r ] n ]

max In
_ |zl=r

A S

7 MBl HOJYTaeM
_ .
ﬂ?:ff’ne{lnﬁ‘(z) —3 E ;:}g
. |zﬂ1‘ar
. r o
] r!
<O L dns )+ €. Fane(ty =001

i
58141

lnMgp(r)=maxReln F(2) <
. |zt=r

i
> i

[Fal=r

=r +0(h(r))-—rv(r)+0(k(r))

Teopeua foKalama.

Tloka M mONY9ant AHINE CaMEI® rpyﬁme OHeAKY KAHOAM-
weCKAX DPOM3BBAEHEH, Tak KaK AeNaJH TOABKO rpyGhte mpei-
1oJoHeaNg oTROCHTeABRHG ¢yREIAR nip(r}. Ecaw pgomomau-
TCALIC DPEANOIOMRUTS THagKoCTh Re(r}) m eme aro-mido
0 pacmpefeNenHd Ey/Ied OO0 EAOPABIEHAAM, TO MOMKHO HOIY-
YUThE TeMH e cpemgcTeaMi Goliee TOYHble ovieBEKH. Paccmor-
PHM OJME HOPHMEP TAKOr0 poja, :

. Teopema 338, Hycrs ny(ry ~ ak{r) u h(r) = ri{r),
0 < p <1, lpednososwun ewpe, wuro arg(—:z.)—>0 npu
n—=00. Tozda npu mofom @, @] << ®, & r=>oco umeex

(-2~

Horasatenscrno PacomoTpin neaumnuny
In |14 se'*®|,

nah {)
sm np

In| F (rei9)| = in

cos pQ

me 2> 0, |0} <g e < n — e, [Tpu Beex s oTa BeARIEEA
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EOCTArAeT MAKCAMYMA 00 O OpA 8 = — g, a MHAEMYMA — OPH
0 == ¢. Tak xak 00 yelosEWw TeopemMm arg (—z,) ~>0 mpm
“np—00, MB MomeM Opu mpbom & >0 smbparh Takoe
N = N(e), wrobm |arg{—2,)| < e opa n= N, Iosrony
npues=gQpSn—e¢e

0(r, @+ )+ 0(lur) SIn|F(re*) | S Q(r,p—e) + O (I 7),
rge

1+1- fl 1422

Qtr, o) = 2 In dng (1),

n=1

Hecnenyem noseperoe G(r, ¢) opam r- o¢, Olozpavan cro-
88 Z = re'’, amecm .
X

5 o {1y dt
Q(r, o) = HeJﬂ ln(i -}*-‘i)dnp(t) = Bgzjl ?-(Ff_—i-_i—}"
U b

r

Hcnoabaya yeaosue ne(t) ~ oh(t), saxogum

Q9 =oRez | 2L 4 o(h () =

~oRe | KO 4o (),
Mpusenuy gemyy 2 § 3.1 Bro gacr
—!du
Qe @)—Gﬁeh(fs)jﬂ T T oG

Ho oo cxencTsE HE aemmsi 1 § 3.1 h(z) ~ ®h{r), a an-
Terpaj HAXONATCA ¢ HOMOMIBIO (OPMYIL!, DOAyIeREOH & IpH-

mepe 3 § 1.3. OF paBeB ———, W MBI HoJydaeM

n
si0 np
QU N~ ()T
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Takum oGpaaonm,
-},()w.{_u(b(r) In| F (rei)| <

sin np

G COS P {E —8) |
Gt El B o (B ().
() EBLEZS )
[loexknanry 2 = () mpOM3BOTBAC Mano, MBI DOJNYYaEM OTCHIA
yrsepsdenne Teopemu pia ¢ > 0 dasg ¢ << 0w goa ¢ =0
paceyRIeUMa CopepienAo anatoruumbl. Teopesa foKazaHa.

JATAYR H JOMOMAHEHHA K §33°

1°, TokassTedem CXOZHMOCTH [HOCAEZOBATENBHOCTH Zn HASKRIBAKIT
9EcAo 7, 00JAalOHRee CaeIyIOmUM ciofieTROM: OpE & > T pAd
-~ .

2 ] £, |_" ¢XOTuTCA, a Opa § < T pacxeqrcs. llokasatre, 970
Ti=i '
la g {r}

=1m o~

Pres

-

27, Moxasare, 910 HATerpaiol~

SnF (ryr—dr, j‘ In Mg {nrdr
; ;

CXORATCA W PACKONSTCR OIHODPEMSRL0,
3°, Dyers Bce 2, DoAORETENBHE, Rp(r) ~ gh{r) = h[’r}
= r{ln ei{lnr}, rpe =7 —1, & !{r) —uelReHEu0 pacTYIIaA (YHK~
I, [okasate, 970 Upa awdosM ¢, |p| <X n, @ opy r—roo
ki rel® okiryinr
I (+57)
n

In = s @+ o (A {r)Inrh
Ta=]

e+ 1

§°. TlycTe Bece r, UOROEATENLHE, np(r)~ ch(r), rme k(r) =
<

[

= rl(r}, B BETETpaR (nf. (t) t2ds PacIOBHTCA. Boedex eﬁosnaqeme_
. i} ’

I

-~
For =TI (1+——) .
=1
Tlokasars, wFo Opm || << 71 M Opa r— & WMEeM
B

lniF{re*")I—i—rcoquj‘
Q

Ar ()d:~ah{r)q>smq:
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§ 3.4, Teopemm Mparmena — Jlonngencda

Cefitac Mul DepeliieM K #aMQMEMHI0 TPYOOB Pe3y/bTaTOR,
He €BA3ANHEIX ¢ HeMBIMH (QyHRIMAMY HEMOCPEACTBEOHRRO, HO
HTPAIOUNX 0Yelb BAYMIHYIG POJb -EOUTH BO BCeX zagadax
TeOPHH HEabiX Py HKIHHE.

Hpurtunmagenasn ocmoba BCeX 8THX PC3YABTATOB COCTOHT
B CAENYIOTHEM. . .

Ilycte maM y3aM0Ch MOTYYHTh IAR aFannToRec kol dyux-
win F{z) 8 waroit-tudo o6aacte D ouenry

| F (2)| < exp D (2), ;e (1)
Pacemorpum  Kaace cyGrapsoumsmecxnx dynumuit  U(z),
yAOBLETEOPHIOIUX B 06nacTu D HepaneactRy

U< D), 1 D.

Hockogsky Randodspmad 63 HeCROIBREX CYGrapMOBIUECKIX
Pymqui ragre cydrapaomiina {eM. epoiictse 2% § 2.3),
B 5TOM Kiacce cymmecTeyer HanGoaplmaa (pYHKINA, KOTODYIO
Mbt obosnauny gepes ©*(z). llo $pyrxmus In|F(z)| cybrap-
voRn4dna B odnacra L, rax are F(z) ofasana yRosIeTBopAThH

HEPABCHCTBY .
: | F(z)| < oxp D (2), e (2)

Taxkum obpasoM, Mb monynaem u3 oumeska (1) oueury (2),
KUTOpaA MOMSET OKasaTbcA  SHAYUTENbHEO Oofice OOABHOI,

IlogoBupie paccy:aICHNA  MB HCIOOMB3GRANHM B BAINUX
HekCeTBHAX ¢ BRINVRABIMAO pyHROEAMA B § 3.2, Ilo ananorim
¢ BBEleHHOR TaM TepM@HOIorMed Mui OyfeM HAasHEBATH QY¥HE-
unie O¥(z) cybeapmuonuveckol munopantolt dynxuun €O (z).
_ K cokanenuio, TPpYRHOG NPeINOMATE CHOXLRO-HUOVAEL 0f-
mi (M K TOMY e, KOHCTPYHTABABIN) cmocof mocTpoeHis
cyfGrapMounveckofl MuHOpanTh. Paznuyene uwacrEme aphe-
Mbl, ACOOAbAYeMEE ANA 9ToH IEAH, W COCTABIANT COOEpPa-
nue TeopeM Dparmena — Jlantexeda.

IlpopesoncTpupyeM onuH u3 Hanlonee BasKALIX HPHAEMOB
Ha J0Ka3aTeAbcTBe npocrefimell  TeopeMsl  TaKoro  popa.
Teopema 341, Hyers Pyunyua F{2) peayaapna
8 RPAGOL ROAYRAOCKOCTU U HENPEPLIEHE GRAOTS Go MRUMOL
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oci. Ecau gynryus F(z) yébmeraopaer YCAOBUAM
|F <M, —m<v<in (3)

In|F{z)| =e{z|\ £esos, Re 10, 4
ro |F(z) I‘a‘-; M 60 scell npasoii noAyniockocrir.

Jdorkasareanbcrro. [lo yCIAOBHAM TeOpPeMEl MEI HMe-
eq AnA $yurnuy F(z) omemry

In] F () |<<O (), Remo,
rile : :
@(Ey):]ufl!, —o Yy oo,
u
D) =ze(z]z] Re:>0

(zaece £(r) — meroropad (YHKUHEA, CTPEMAIUAACA R _HYIO
npn r— +oc), [lonbiTAeMeA MOCTPOHTH cYOrapMOHONECHYIO
MHHODaRTY O *(2). Jana atcit mean BostMeM OPOI3BOJIBHO
fostetiioe B > 0 w1 nmocvpomM ysxmuo ue(z), rapMompdec-
nvio B moaykpyre Kx: |z] << R, Rez > 0, ¥ uMenmnyw Ha
ero TPAHAIE T e BHATCHEA, UTO K (I)ym{unn @(z). Cor-
AacHOo OPHHIANY MAKCHMYMa ATA CyGrapMODHYECKHX QYHK-
uni HymeT BHNOAHATLCA HePABEHCTBO

D* (2) < up (2), ee Ep (D)

3areM Mpl MOGMOTPHM, WT0 HaM HAcT NpejenbHEIE mepexox
npu R—- -+ o¢ (H mpm JEKCAPOBAHHOM Z),

JdnAs mocTpoeAmsa RETepecybmed Hac TapMORMYeCKO
dyuruma  ue(z) ofcsEaYAM Ueped Yrx TOAYOKPYRHOCTH
Rez = 0, |3} = R. Jlerxo semers, 110

ug(z) = Re(R}o(z; 1r, Kr) + (1—a(2; {n Kn))luM

rme ©(z; Y, Kp)— IapMoBAYIecKad Mepa DOAYOKDPYHHOCTH'
Y= OTHocHTeawbHO monykpyra K, (B rtouke ze€ Kj), [an
OTHCKAHHA TApMOH@YecRoll Mepsl CleiyeT, RAK MBI 3To He-
ONHOKPATHO OelelB B OpefulIyimiell raase, KoBgOpMHO @TO-
6pasATL DOXYKPYT HA MepBH KRaJPAHAT TIOCKOCTH 10 M B3ATL

2
GyRRIE® —- arg w. J]emo HPOBBPHTE, ATO

In i + (fz!R)

2
o e
SRCAES yﬁ Kz -—I =R
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Ipa daxcEpoBandoM 2 OYeBHIHO HESM

llmw-—ﬁ-, R4,

Taatoumy B3 ycnonAs &(R) = 0 mu1 msiBonmy, 970
ar(z)=ln M 4 o{1)

npr H— oo n mpit duscnposanuom z. Eenn remeps me-
peiiTH B HepaBencTBe (9) K mpegexy npi & —» + 00, To Mbl
DOIYIM '

D% (3) << In 8, Rez 0.

CoraacHo onpeleienuio cyOrapMonudecKoil MUHOPAHTH 2T0
saer Ray wmepasenctso In |F(z)| <InM, n reopewa no-
KasaHa.

Bavevgaune Yesosne (4) MOMHEO 3aMeRHTR Honee
cnadblM yCAOBIEM

InM_1{n
Jim £
e

=0, (4%

TAe. _
Ma{r)= max _ | F (re'e)].

n H
— e i
Zs,;pc; P)

IloxazaTenbeTsn B8 NoTpeGyeT NMOMTH AWEAKAX HaMene-
Auii. HeiicTBRTenbHe, @yurmua e (R) Gyner mo-npemmenmy
CTpeMHTBCA K HYJIO, NpaBla, JHNIb U0 HekoToped mocmeno-
paTenpuoctn aunadenuit R,-—»- - oo, Mm MomeMm opoBecTH
Bece PAccYMgeBHd NWMeHHO JAA 9TON HOCIeJ0BATeTbEOCTI.

SaseTuM emie, 910 TeopeMa J.4.1 mosoawBoe Towma. Ona
CTAROBUTCA HeRepHoil, ecam zamMenuTh yemeeme (4) yeuao-
BHeM '

In|F )| L alz), R6 23>0,
'HEI_R mokazeiBaer npumep Pyuxumn F(z2) = exp (mz).

IIparesen offc IOBONBHO OYeBHARHO® oobmende Teo-
peMel 3.4.1. : '

R - -
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Teopema 3.4.1.* Hyere D — npouseossnas Gecwo-
HeuHas o0040CTb, JEHQWAE € RNPAGOHE RNOAYRAOCKOCTH, d
dyrryia F(z) pezyaspua ¢ obadcru D u nenpepvisna a e¢
BAMBLRAHUL, ECALL S0INOAHEHBL YCAOBUR

|7 (3| < M, zeop, (3%%)
u ' _
o[ F (5] =a(z), v raTe (4%
ro |F(2)] < M so eceil obracru D.

Ho R azaTeabcThO DBospumem ﬂpOH:iBOJII:H}TIO TOMKY

z;€D m R > |z:|. Ofosmauum wepea Kn CBAHYK 9ACTE
HepeceveHun oﬁﬂac’m D ¢ rpyrom |z] << R, cogepmamyio
TOUKY %o, @ Tepe3d Yp — TY HacTh OXPYIRIIOCTH |z| == R, o~
TOpad BXONHT B IpaHIEY 00aacTh K.

JlelicTBy A, Kak ¥ OpH J0KA3ATEXBCTBE 3 .1, ME1 noctpo-
nu (Iayﬂmurro

ug (z) = Re (Mo (3 w'm (1 —e (3 vr, Ki))1n M.

Tlo mprunnoy pacurmpenma obdaactn (cy. Teopesmsl 2.4.1 n
2.4.1 *) mveer Mecto HePABEHCTBO

o (z; vr, Kr) <o (2 ¥ Kp), re Ky

) ’ - R
OTHYZa BRano, 910 DyRmuua vy (2} He opesociopnt GyEK-
e ug(z), WOCTPOSHAON EOPH MOXA3ATENBLTRE TPOPEMEl
3.4.1. Otcwaa Terko BEIBOAUM YTBePsKXEHIE TEOPCMBL

CyirfecTBeHHYI0 pOAL B AOHAZATEALCTBE Teopempl 3.4.1
CHIFPATO TO 00CTOATENBCTBO, YEO MB CMOTAN HagMCaTh B
ABHOM BHAS TapDMOHHYECKYH Mepy ®(z; Ya, Kp). Moxnuo
Gel1o §pl onuncath Te ofmactd, rOe yAacTea OPUMEHHETH aka-
aormunelli npueM. Opmake »T0 He HmMeeT ocoGoro cMeicaa,
TAK KAK Opolle DPHMEHMTb NPYToll IUpHeM, COCTOAUIHN 8
HCOONbL3OBAHAE YIKE JoRazanuoh TeopeMsi 3.4.1 u soudopm-
BOTo Oorobpaskenua. [lpmBegeM B KadecTBe IpHMepa OIHY
‘TeopeMy, EKoTopoli Msl OyleM HOIB30BATbCA Yame BCero.

Teopema 34.2. Hycrv Gyunyun F(z) pezyaspud &
yate '

8, ={ Farg (z -— z,) — tp0| < 29}
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u Henpepulsna entore o ezo cropon. Ecau svinoaners
YeAOSUS,

]F(z)]-;{,_M, - '.zeasp,
u
- In|F (2] =o {27, « v oo, 2 B,

70 |F(3)] = M 60 scen yaae S
JoxvasarenbeTso @Pymrnua

w = ({z — 3,) €~ *0)P

roudiopmao oToSpasraer yroa S, Ha morymrockecrs Re w >0,
Pacceyotpus hyHKII0 '

1
F(w) =F(zo+w° eiW), Re w3 0.

HeTpy o yGexnTees, YTO OKA YAORIETRODPIALT VCTOBHAM Te-
opesbr  3.4.4. Hostomy |[Fi{w)| <M upu Rew=0,
a OTCI0OJA HEMENEHEO DBbITEKAET YTBEDKAEHHEe HAWIE
TEOPEMEL

Teopemsi Dparsena — Jlurneaeda, upocreiimne npmae-
PBl KOTOPbIX OHIA OpABefEHbl BHILIE, MOAIHO BOCAPHHIMATD,
Kxaw ofofuennc npunuuna Marcumyma. HeficTeureaswo, Hx
conepsianne taxopo. Mueeres obmacts D m ogma Hermiown-
“Tenbnas Toura [ wa ee rpanune, Bo pcex HeHCHTIOUHTENE-
Hb(X TOYKAX PpPaHnisl Ml Opeamonaraem diyernaie F(3),
peryaapryie B ofmactu D, HempepeisHOl u orpaAuvedHol
{opmoll B Toil we mecrognmoi M), Ilpm erpeMaenns rounn
2 K HCRINYATeNBHOH Touxe [ rpannuesr obmnacta D Hyarmm
F(z) a priori paspeilaeTcA pacTnm ¢ HEKOTOPOH CHOPOGCTHIO,
Ecnn ara cropecrs HAKe HeKOTOPoH NpemeJbpHOM CHOPOCTH,
ro $yaruma F{z) b AeHACTBHTENILEOCTH TPOCTO OrpARHYEHA
¥ BOJIH3H ACKNIOURTENLHOH TOYKH TPAHMIEL

OcHoBHaa 3afa%a, BOSRAKAIOIGAA B CBASH ¢ TeopeMasu
Dparmena — JInageneda,— 970 ONeHKA HpefeNbHOL CKOPO-
¢TH pocTa B BaBACHMOCTH OT TeOMeTPHUECKHY CBoHeTE 00-
nactd D pOIEEH HCENOUHTETBHOH TOSKH rpeHMIEL ITa 3a-
Hava HRXOAHTCA B TecHo#l cBaan ¢ mpodaemoit RapnemMana —
Mur {cu. § 2.4) of oumemke rapMoEmYeckodt Mepsl IT ¢
sagateit of aCEMOTOTHUCCHUX OLeHKAX KOH(OPMELIx orolpa-
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wernil. [locnennan sagava, Kak M sngesu B § 2.6, pasmo-
eunpHa Zagade of omeEKe MOAYNEH YeTHIPeXYroJkHAKOB,
H3z pesyapraros, monyuenruix Hamu B §§ 2.4 u 2.6, merpyn-
HO BBIBeCTH pag rnyforux TeopeM Dparmena — JInanereda.

Haamem ¢ fomee rpyloro pesyanTaTa, BHITEKAKIIEF0 13
omerok Hapaemana B npoGneme Hapaesana — Muw.

Teopewua 343 Hyere obaocte D ranosa, uro ee ne-
peceuerue hy ¢ npamoii Rez =z npu ecexr x = a Renycro
i Jdase colepsicur Heroropulit orpedok, Jumnelinywo mepy
MHOMecTqq hy Mol 0boananun wepes h{x). Ecau dynnyua
F{z) peeyaapna ¢ obaacru D, nenpepbieng ¢ ce 3aMbLRANLY
U Y008AETEOPAET YCAOEUIM :

| Fiz)|<C M, ' se oD
7 . .
In'MF(z)no(exp %S%) , X+
a

ede
Mp(xy =sup | F (3],
- t&hy

ro |F(2)| < M 6o sceii obaacru D.

Howasarenarcereo Boauew mpomascnpmyw touwy
zo=-D u mpoussponsHoe amucao o x, Oonkiice g u Rez.. Ofo-
3HAYAM Yepes D, CBA3EYKW dacTh nepecedempga obmactn D

"
¢ DOAYOAGCKOCThIO Rez << x, a wepes i, — Ty 4acTh OPAMOIl
Rez = &, woropaa pxommt B rpamuny obaacta D, IIJI;I co-
Hpamenna BEMHCH MBl OOJIOHTHM

dt

4
H(x) = Aty -

Y S

.

B Oymem cumrats, 910 M =1 (n1érke BuUOeTE, WTO TaKoe
- DPENDONOMEHES He OrpaniiiBact obmnuoctn). Eme ofo-

BRATUM
e{r) = M.(x) exp (— H{z)).
CormacHo DpeANONOMKEEAI0 TEOPEMEL )
e (x)— 0‘ - g d—..q:..'
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OnpenenuM dyaxnur @(z) r sammraEms ofmacra D
pPABEHCTBAMH
2= D,

a)(z}=le(x)ﬂexpﬂ(x), x+fy=zED

A obozmauuy wepes OF (2) cyGrapuonitecsyd MUHCPaHTY
$yrknuy @(z). B cuay npuELUDa MaRCEMyMa HMeeM

@ <elexpH ) okl D), e,

a 10 Teopese 2,45
x

* 4 d - '
o (z; by Dx)éexp (_,_ - S ﬁ)aﬁxexp (— IT (=)

Eez

ToaTouMy, mepexops -k Upefeay ipu .r-—-r--i— 00, Mbt ﬂo;llyqa-
M, TUTO

P (=0, teD,

Cnenosatencno, |F(2)| <1 mpm z€D n nteopema Jo-
KaaaHa,
Ilpumenenne cnemeTBua w3 Jemmul 2* § 2.0 maer nman
HOBONHHO GAUBKOTO cAyYas 3HAYATEAbHO AYIWIYH OLEHKY.
Teopema 34.4 Hyere obacers Diaewawoes g yaae

argz| <y <= 2 y OHUCHLEAETCA HEPAGEeHCTEAML

x>ay Iy—-cp(x)l<'-§-9(x), s=x iy,

eBe @(z) u 0(x) — nenpeptisnble npu .3 a GyrEyuu u
0(z) >0 (r=>a). Ecau $ynryus F(z) pesyaspna s ob-
aacry. D, nenpeprisin enaory o ee -epanuyst ¥ yOoeserso-
PARET YCAOGUAM

|F{z)| < M, s=op, (6)

In|F( a:-[—:y)[——ﬂ(exp( ‘]"513)))» =t (7)

{paenonepno no y npu x—l—iy eDj, 70 |Fs)| <N npu
gD,

14 M, A. Errpagos C
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 Hoxaszartenbctno Ofosmagnm gepes W(z) dynr-
o, koHPopMRO orTobpmmalutyie obnacrs D Ha nonocy

n .
mw| < — TakuM 0fpasod, 9To

ReW(z)-—-» A-[- o, z—wm, 1E 0D (8)

{a mpooGpaa BTOPOIl GecRoMeuUUOCTH MLl BYJCM CIHMTaTh Je-
HAINEM Ha OpaMol Rezza) Torga dysxmua {(z) =
== pxp W {(z) wondopuHo oToGpasKkaer 0dxacTh. D Ha uoay-
mockocTe Re§ = 0. UYepes Z(l;) Mel ofozmaynM GyEKUKD,
obpatayio x §(z).

Pacemorpuym  dynrwme F{E) = F{Z({)). Ira ¢Pyur~
0UA ompenenela K PETYIAPHA B OPaBNll HOAVIAOCROCTH,
O Tenpemé 0 COOTBETCTBHY [PAHHI] OpH KoaOPMHOM OTO-
GpayneHHH oHa JHCOPEPBIBHA BUIOTL Ao MuuMof eci. Ilo-
CKONBKY ofpazoM rpasnuel obnactn D gpun orobpamennn
GyERIel [(z) ABAACTEA MARMAA OCh, MH HMecM -

|Fifig)| < M, —oo <y <o, (9)

Yenonue (7) o3navaer, uro

Re Zip)
} g ds
fan(Z(a))l“a(ﬂezm))exp{n ] ml
[4]
rie, g{r) ~— Aekovopas HYEKONA, oUpedeNewHAA IPA r > Ig
U CTPEMALAACA K Hymo mpl r— -+ oo, Ilockonsky Uz yeno-
pHA (8) na orobpamawmyw dyurouio W(z) aerko nsise-
¢TH, ITO

ReZ(L) - + oo, §>m, Re {20,
MBI Momeu.ﬂauncan, 9T0
b d
nj @] =e(Ehesp T;-J, (10)
: Y

rge g1{r) =0 opu r=» + oo,

CormacHo caegcTean ua demms 2% § 2.6 cupasepnauso
HEpaBeHCTBO

. Rez

ReW (5)=n {a‘?j)— 40(1), o= 2eD,
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KOTOPOE HETPYAHO MPHBECTH K BALY
ReZ(L)

ds .l .
7 j .8(%) <In| L]+ 0(1), t-e Rel>0

a

B cuxy storo vepascnertBa Mul mosydaem 13 (10}, wro
In] FL (B} =0 E), Lo, ReT30.

Hrag, um gorasann, aro ¢pyuxugua F.({) yaosnersopaer
BeeM YOAOBHAM TeopeMpt 3.4.1, B BoTOMY CHpAaBeATMBO He-
"papencteo |Fi(§)| =M 8o pceit mpasolt NMoAYMIAGCKOCTH.
Orcona HEMeINeHHO BBITERA®T yTBEeDsKieHHe Hamed Teo-
PeMEL

Cpasnnsan pegyabraTel TeopeMm 3.4.3 m 3.4.4, Mel BAAMM,
9T0 TMepeadg TeopeMa HAMAraeT sMeHee jKeCTEIE OrpaHuTeHdA
Ha ofiacts D), Ho ycaosua Ha npefeabaslt poct gyERUMR
F(z) Bo Bropoil Teopeme samerHo caabee, B jeiictBmTenn-
HOCTH, HCHOAB3YSM HPHHUAN CHMMOTPUIAOHH (0 KOTOPOM
Mpl yuosmunanad g § 2.4), Mouo GOm0 6H HOAYTHTE Teope-
My, B KOTOPOIl cOUeTaOTCA MNpenMynecTba ofeHx Teopem.

Teopemy 3.44 no mexoropolt’ cremenmn Mo;KHO CHHTATH
TouHoil, Npapda, oHa TOMHA JHOIL B CAYT8e, ROFIa BHUION-
HAWTCH YCAOBHA

o =)
) j 0% i)
:]S B[‘\?) ds < o0, J st < o0,

Nps pmoozueHnl 81X yenosuil PyERnia
exp (OW (2)), t>0,

Raet HAM IPAMep, MOKAsbIBAIOIIAI, YTo yctosue (7) Hemb3s
cymwecTsendo  ocaaburs. Acumnrormueckyio  dopmyay, mo-
SBOJAIIIYIY DTO YCTAKOBHTh, HaeT Teopema 2.0.5. Ecam
UpeAnOJIOMKITE TOJALKO, 9TO

¢ (@)—0, )0, x4 0,

10 n3 Teapemu 2,6,1 smTeKaer, uro MHOKATENA: N B PopMy-
f4> - -
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ne (7) HenbsA saMeHATh MEEBIIHM UHCAOM, HE napymrm
«COPABeVIHEOCTH TBOPEMDL

Bofee Toumbie OMEHKM JNA HPENeNLEOr0 POCTA MOMHN
SbL10 BBl DOIYIHTE ¢ NOMOHIBI0 TeopeMEl 2.6.6.

‘Ilpusesem eme oANE BapHanT TeOpeMs! WparMena —

Jlungeneda, serko moaydaeMmpili w3 Teopemm 3.4.4 ¢ noMo-

LK AJI8MEHTADHOTO KOAPOPMHOro OToOpAMEHNASE.
Teopema 3.4.5. Hycre G — ofaacte naockocty § ==
= re', onucbieaeMan HepaGenCTEAMY

r>re [H—BEY < 5o (),

2de Pynryun a(r) u B(r) renpepslenst npu r=vo u 0 <<
< w(r)< n. Ecau dynsyus F(L) pezyaspua ¢ obaacru G,
Hehpepbiena enaoTe do ee Zpanuyvt v yluedereopser yo-
AOBUAM o

IF) <M, 1< 6,
U

it
P .
In| F (3)] = o Fxp n f misj , Lo, L6

Ty

ro |F(L)] <= M ao eceti obaacru G, :

HDoxasareascrno. Pyaxuna z=In{ peryaspna
B ofnacty &G n. koHEGopMHo oTeOpamaer ee Ha odiacts D,
OHFCHBAGMYIO HEDABLHCTBAME

x> Inrg, [y——ﬂ(.r)i(—%—cr.(.r), x4 iy

Hoatomy npumenus rteopermy J.4.4 Kk dyuxmmm Fi(z) =
== F(¢'), Mm acrxo moayvaem TpelyeMoe yTBepikjenye,

[lprBeneHARA BRI Pe3yILTATHL NANGKO He HCYEPIEIRA-
0T Beerc MHoroofpasma reopem Pdparmesa — Jlungeneda,
Hanossennpfi MeTom HOOKa3ATENBCTDA TAKME He ABAACTCA
eAACTRéBHO B03MMKEEIM, Bonee roro, om m nme cameill ymo-
tpeburenpayiii. Hame Beero HCUONB3YETCA OJMHE 3eMeH-
‘T4pHBIA DPAEM, KOTODBIH MBl OJ82KELL yie DPUMEHAIR INA
JOKASATENbCTBA NPHHIANZ MAKCAMYMa B § 2.3. Hpnseneu
€me JpA OPEMEPA €r0 UCHOALIOBAHEA,

L}
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B wavecTBe mepBoro mpumepa MBI JOKaEM cnenymmnﬂ
peayJIbTaT, HeMHOro yTounmiomuii Teopemy 3.4.1.

Teopema 3.4.6. Hyere Pynsyus F(z) pezysnpra e
npaeoll NOAGRAOCKOCTU I HERPEpUMiGHA 6nacTe Jo MHuMol
oct. Eeau soinoanenor yeaosus

|F i) | <M, wocyct=, (11)

W|Flediy)|=o(z -y, x>0 xiiy=wo, (12)

7o |F(z)| < M npu Rez = 0.
HowkasaTenscTBo. BossMew I]pD[iaBO"IbHOe &> 0
B PaccMOTPHM BCUOMUraTeARHYR (yHKIHI0
’ Fuz) = F{z)e ™,

(ueruiEoO, 9T
' [Fo )| <M, —w<v<two (13)
Hamee, ua ycnosﬁﬂ (12) caeayer, uto
| Fo (x)| <5 A1, %> 0,
rie Mg_ HEROTOpanA HOCTOHHH&H 3T0 03HaAwaeT, ‘ITO HA
cTopoHax yraa 0 <Carg: <-———nMeeT MECTO - HOPABEHCTRO

| Fe (z)| & Mo = max (M, M,). Bayrpu »roro yria coriacan
yealosew (12) mmeewm

In|F (&) =o(z]), - ‘-e.

ITo reopese 3.4.2 MEL BHIBOMUM OTCIOAA, TTO

lFa (z” ﬂf{a' Oqargz”( .’;..

COBEPIJ.[BHHO AHANOTHYHY MH TOdYy9aeM HEDAROHCTBO

IFs(z)IQM;; : -f&:arn_:go.

Ory 7Pa HOPABEACTBA 0IHATAIOT, UTO
| Fe (2) | << M., . Res> 0.,
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"3 DOAYYeHBHOr0 HepaBeHCTBR CneldyeT, B ‘IacTHOCT“, 9710
lan (z)] =of{|z]), e>om Rermt (14)

Ha dopyya (13} a (14) st mumamd, 1m0 dynsnna F.(z)
YOOBABTRODAET BCEM YClOBHiM TeopeMmu J.4.1, B motomy
COPABEINED HePABEHCT RO

[F () | < M, C Reido,
03HAYAKIILe, ITO _
| 7 (2) | << MeeRez, Re:32 0,

ITockoabry & > 0 nponasonbno MaT0, MBl NONYYaeM OTCIo-
A2 YTBeD:KACHHe TeopeMsl.

B xavecTse BTOpOro mpuMepa MBI paccMoTpistMm obodme-
Aue Teopembl 3.4.1 Ha caydail, worga ¢ynemua F(2) ymxe
He fiBACTCA OUpaHMYeHHOH Ha MHHMoOH ociL

Teopema 3.47. Hycrs Pynwyua F(z) peeyaapna s
BecroHe HOM ceKTOpe

== {z: Rez >0, |z|] > {}

u Henpepwigna enaors do e2o zpanuybi. Ecau guihodnenst
yeA08UR

IF(iy)\=0(y“). [F(—i]| =0, =1 (1D

In| F 5)| = olleh, reecms (19
na )

1 T
(@t bl — (=1}

|F (reiw)| =0

Jorazsatenrcreo. PaccMorpaM  BCOOMOIaTCABHYIO
DY HRIHD

1 .
Fi(z)=F()z E) +we.\p(i az_nb ln“z).

Jlerso BBAerk, 9ro
lnIFl(z)'-.—-.o([zH, >0, IES. (17)
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Janee, TOCROABKY
Jexp (1o 102{re*®)) | = exp (— aIm {In 7 + ig)¥) = r"zq‘j‘ (18)
PyuRuEs F|(2) yoBIeTBOPAET YCIoBHAM

| Fig) | =0), [F(—iy)|=0(), 4. {19

Gopuyrum (17) n (19) DoraswiBawoT, 970 dyvHrRnma F(z)
yI0BIETBODAET BceM YOAOBUAM reopemil 3.4.1%, 4 moTOMY

[P st M < o, €8
B
b

Za  In? (rfm)) |1 relt=g.
.

1
| 7 (re®®)] < r?®™” exp(w i

B cuay dopMyan {18) mMul modydaem ortewia yToepiIcHHE
TEOpeMHI,

B sakawowenne maparpadha Cenaem elme oJHO 3aMeTaHme,

Ho cux mop mel gopMyauposann TeopeMul Pparmesa —
Jungeneda, war teopembl o0 aHaAMTAMecKHX GYHKIEAX.
Onpaxo B LFeHCTBHTENbHOCTH KAMAAA HI S3THX  TEOpeM
AREAETCA TeopeMoil o cybrapMonmveckux dyHrumax. B mo-
XaaaTenberBe Teopembl 3.4.1 ato saMerno ocobenHo Xopo-
#10 — Oepexel] K aRanunTRYecKUM PYyHRIUAM TaM CoOBeplEAd-
¢l JHIUL B mocAegHUir MoMeRT, [lia oTore nepexofma Mbl
HCOOMBIOBAAK TO, 4TO JOTapH(M MOAYIA AHANUTHIECKOI
Gyuxnnn seasercR cyGrapmonnveckoit drymknmeir. B apy-
FIX TeopeMax MBL CBOgHAR [ed0 K Teopeme 3.4.1 ¢ mo-
MOIIBEI0 ROH(opMBOro orofpamenma, JToT OpHEeM TaK:Ke
TpHIOKER B WA cybrapMoHEEdecKAX OyHKOBE, ale KOH-
dopMAce arolpajkeHde, Kak ME SHaeM, CcoXpaHAeT cylrap-
MOHEYHOCTS. HeMHoro cimomnee ofcTOHT Hesao ¢ TeopeMaMH,
ACEABARHEIMA 4epes PACCMOTPEAHE BCNOMOTATENBHMEIX $YHE-
nni. Tam menocpegcrBenmoil cBxan mer, OpHako xodoe
TaKoe JOKABATENBCTBOG MOMET GBITh HOUTH JOCJACBHO BOCHDPO- -
3BefeHe ¥ Na cyOrapMOHEHYeCKEX (yHKOmil,

HAas yroberss ccbiok mut edopmynmpyes ofEy EHa Haa-
‘Gonee ofmux TeopeM H B TepMHEHAX CyOrapMOHHYSCHEX
cpymu:(nﬁ .

*
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Teopesa 3.4.4%. Hyers obaacrs D, sewaujas & yeae
n : -
largz| <<y < 3. onuceeaerca wepasencreami

.-T:’;"a. Iy""(P(x)l < B(I), Ix-!-fvfz,

ede o@lz) u B(z)——uenpepb;snwe RpY x=a Pynryun
u 8(z) >0 (xr=a). Ecan gyuryua 1 (z) cyﬁeap%auuuna
‘& obageru D u y@omemomer YeA0EURMN

lim D)L M, reap,
-

- . .
S+ Y A 1) a(ev{p{ r 5 (2,\}) ger oo
(pasnomepno no y- npu rt+iyeD), 10 D)< M
npu z =0,

JaonNo mpuseneM N AHATOTHUHYK TEOPOMY HJA TapMn-
AHYeCKHY QYyHKnui,

Teopema 3.4.4** Hycrs obracts D u dynxyun @(x)
uw B(z) —re oace, uto u ¢ reopeme 3.4.4%. Ecau Pynx-
yus U(z) zapmonuuna ¢ obractu D u yﬂomea‘eopﬂer ye-
AOGURM

Tim |V (2){ << M, ;eao,

]U{x%iy)];o(exp( S;Is ))  ite

(pasromepro no y npu ztiysD), ro |U{z)| <M
npuy ze= D,

Aan powasarveancrsa Teopembl 3.4.4** nocratodHo OpE-
MEHHT: TeopPeMYy 344"‘ k dymguaam U(z) a —U(z).

SAIIAIIH H NOOOJNHEHHA K § 34

" 1° Jlokasats, s=r0 cydrapuonnqecnaa MHHOpaHTa (YHKOEE
@ (re'?) = %9 pasma r*"® pge a*(p) — BanSonsman BuyKARS
may $yEKOEA, He DPeROCXORAMEA & (P},
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) AN

2°, Nowasate, 4r0 cjﬁrapuonméexas MAHOP2HTA (PYHKGHA
- O (re®®) = Pa(g) pasEa rui(y), TAe o1 (@) — BepxEAA rpawp Dymw-
fe#, e OPeBOCXONAMBX ¢ (P) A YAORALTEOPAWINAX YoloBnk o, {P) 4~

+ pPa () 2= 0.

3. Tlyers t[Jynun.nn F{(z) perynapsa B moaynonoce 0 < Im 7 << 1,
Bes > 0, n HedpephiBAa BOAOTH HO €e rpanwil. Ecaa ¢ynmua F(z)
FAOBAEYBOPHST YCIDBEAM

) F )= 0{5“)) F{i-+x) =O (z]’))" ¢.—r 4- ooy
Inf# @+ i =0 (™), cate 0gpsl,
10 _

Fla Lig)=0{*TEW), 4w 0yl

4. Nyern D — pOnacth, OUICKBaeMAR HeDaPeHCTBAMY

!
®>a, |y—-lp(:c}]4?0{:c}, r=24 iy,
rne dyaxnnn ¢{x) 8 8{z} yaorReTBOPAIT YCAOBDAM
Lim g'{z) == hm 9 (z} = 0 D<B(x)<, €3,
K=t—{von .

dx < .,

w-’g
Etlw”(r)l+lﬂ”(m)l}dx<w; | ot

a
HNouasats, 910 ecan dynrwua F(2), peryaspras B ofinacta D o menpe-
pPrEHAA BOAOTH A0 €8 I'PAHANRL YICBASTBOPAET VCAOBAAM

| £ (2)| < M, re D,

+2
In{F (- ig) | = o ox nj"_t_u_m.,“,
n}Fixr iy o( p(a-ﬂis} ds + =,

to |F{s)] << M so Beedl o6nacta D,

§ 3.5, Yommanne neamx dynxunit
Ecan  Qyaxuua F(2), ornmssaa oT ToMMSCTBOHHOTO
HYJAA, PETYAAPRa B (ECKOHEYHOCTH, T0 HE [o OOSOMY MYTH,
. BeAyHmleMy B GecKoHeYRoCYTH, OHA HE MOMKET CTPOMETECH
kK mymo Ouicrpee awbofi cremerm 1/z. [lelicTeETenbHO,
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B3 PpaJNUHEeHHER

F{z) 20 €nd s t21>F.

BAAHG, uTo F(z) ~ €ns™™, roe m -— HaMMeRBMIHE ROMep,
npa KoTopoM Kes@UUUeHT ¢, OTHAMYEH oT ayaA,

Haa menolt §yvarnud GeckoneYrOCTE — ocobad  TOUKa,
0 N0 OTHeNEREIM UYTHM, BOIYHIAM B O¢cKOHeMHOCTH, Henas
GyHKUUA MOMKET CTPEMUTLCA K HYMO ¢ AK000# CRopocThbio,
Craxes, OpR CTpeMACHAN 2 K GeCKOHOTHOCTH To AeiicTRH-
TedbAOH OCH (B WMONOKNTENLHOM HAINTPABISHEH) HpAMepsl
QyHRIAH, CHOAB YPOARO OBICTPO CTPeMAMIHNCA K HYJIW,
MOBRNAC DOCTPOUTE B BIjE

r

e~’, exp (—e'), exp (—expe’), ...

Ha aruHX mpumMepax HOTPYGHO BaMETHTh GIHY HHTICpecHYH
SAROHOMEPHANCTE., NAMaA W3 QYHRUAH CTPEMHTCA K Hyal
He TONBKO {10 caMoil JefeTBATCABHOR 0CH, MO H B HEKOTO-
poi ofmacm cofiepialell JCHCTBHTENBHYID OCh, OTa 00-
TacTh TeM YiKe, dem Gonbine cKopoetTh erpesienua GYHIRNIIN
k mymo. Haupnsmep, $yuxuus 27° cTpeMmTes K HYAWR
B UeNoll NOAVHROCKOCTH, & $yvaxnua  exp (—e*) — vite
TOABRKO B Dojioce mupnHot mn. I3 Hacroames unaparpadw
MBI JOKQMCM PAL TCOPEM, AANIIEX KOANYCCTBCIIHDIE BLIDA-
MCHHA IR OTMEYeHROM 32KOHOMEPHOCTL,

Pegyabrarsl Hacronmere uaparpada oyedb TecHo CBA3a-
Bl ¢ pe3yAbTaTaMH Hpelslgymero paparpada. Hx rtamsme
MOMHO PACCMATPHBRTER, KaK NOCTpoeHHEe cyirapMmonnwecxoi
munopanTe. Hak npapmgo, »Ta MWHOPRHTA TOMXAECTBEHHO
papHa — 00,

Mpi unadueM ¢ JoanaTeAboIRA JBYX HpPOCTERMBX Teo-
POM, B KOTOPBIX TOROPHTCA © BOBMOMNIHOM CKOpPOCTH oTpeM-
AeHAA R HYJTIO QPYAKURH, pervIAPHLIX W OrPARAICHHEBIX
B OOJAYNAOCKOCTH. '

TGO]JQMEI 3514, Hyere Gyunyus F(z) pezyaspra
4 npasou NOAYRIFCKOCTH U nenpepolelia 6HAOTE do MHU-
Kol octt, Hz ebinoanerua yeaosull

[F{z)| < M, Rez>0, (1)
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lim E’i;i{)_‘:-_m )

E e ]

caedyer, uro F{z) == 0, :
JdoxasarenbcrBo, BogbMeM UPOHSBOABEOE 9THCIO
A >0 1 paccMOTPEM ECIMOMNTATENhHYI QYHRIED

Fo(z) = Fz)e*,
Ha yenosna {1) #mamo, uto
[Falin <M, —ccycio,  (3)

& Taw®e, TTO
| Fat®)| =0() =02, soum, mermo. (4)
Kpoue toro, mz yenosua (2) HeTpyAxo BHBeCTH, 9T0
[P (@) | S Ma< oo, | e
Taxuu oﬁpaaom: fyrRums F,(z) ‘Pe nmperocXOgAT 0 MOMY-
a0 nocroanuoi M4 = max (M, Ma) wa cropomax yraor
O<zargs < —:‘— i *12[- < argz<<(, a BEYTPH 3THX YTHOB

Bumonuserea yeaosue (4). Tloatomy, npusienan reopemy 3.4.2,
MBI OOTYy9aeM, 970 :

i FA (‘ﬂlgﬂrﬂn Re z30.

B cmay reopemsr 3.4.1 ma storc HepanemcTBa @ H3 Hepa-
serctea (3) M Donytaem GoJee CHJILHOE HEPRBEHCTBO

\FA(ZHQR/-’: Re z»0.
CleoBaTeNnsHos,
L F @) MeTA R, —

" ortcoona, Doaarad 4 ~ -Foo, MB moayvaem yreepKEeHHe
TEOPEMH. :

[
.

T.eopeua 3.5.2. Hycre gynxyus F(3) peeyanpua
8 npascil NOAYNAIOCKOCTU U HERPePui#Had &nA0TL J0 MHU-
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Mot ocu. Ecau gvinoaneno ycrovue
PG < Mexp(—el2]), . mem, (5)

ede g — KAKAA-AU60  ROAOKUTENBHAR  NOCTOAHMAN, TO
F(z) = 0.

HdoxasarenbcrBo. PaceMoTpHM BCHOMOTATENBHYIO
¢ yEROE

Fi(2) =F(z)exp(—-%{'—zlnz) .

Hz dopmymr .
- Re(reé*In(re®))=(rlnr)cos g ~ rgsing

BHAHO, 9TO

é exp [8 Iz! +~ 1): Rezs0,

exp (— -?_E—g_z in z)

MoaTomy
P Fi{z) | < Me, Rer>0.
Hpome tovo, overmpno, wto

lniFi[x}]_)__uoo .
- ‘x_'" » . x| =,

CnepoBarennno, ¢yunnaa F(z) TompaecTseHHe paBAA Hy-
aw no teopeme 3.5, a moromy u F(z) =0,

damevanne, Teopemy MoMHO HeEMHOTO YCHRHTS,
opennojokae  yeiaosme - (5) BEIDOJTHEHHBIM  TOABKD
HA MHHMO# 0CH, HO HPAUOAOKHE OOOOJHHETEIBEHQG, 14TO

n[F (] =o(|z{lnl2]), *  svoe B0,

Ofe pmoxasamnnle TEOpeMH MONKHO saMeTHo oboSmuTe
A fae HeCKOALKO YTOYHHTE, U0 JUIA 3TOr0 HYMMHE HeMio-
ro 0olee CEALABRS CpoJCTEA.

Teopema 3.5.1% Hycrv dynryus F(z) PELYAADHE
6 nrpacoli ROAYNACCROCTUL W HERpEpUIdNG 6NA0Te J0 MHU-
Mot ocu, a L — raxan-aubo wpusan, udywas us rouxu
£==(0 g BecKOoREUHOCTY,; -OCTABAACE ¢ Npdéoli noayrioc-
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xocTu. Ecau eulnosrenst yeaoaus

’ [ F)| <M, | Rez20, (6)
@
F
H.L!l..;.l_(ﬂ—)- -~ 00, 12, 2EL, (7)
ro F(z) =

NoxaaateascTBO, ITY TeOpeMy, KaKk B OPERBIAY-
myKw, MH oOATH cBefem K reopeme 3,5,1, C aroli meawio
Mbl oltemmy |F(x)| npa x>0.

damerAM cHauala, uto B3 ycnoeuma (7) cneayer cy-
IMEecTROBAHNE DOJOKATENbHON JYHRUER +(r), MOHOTOHHO
-eTpeMaAmelica K --oo np r—> -}oo @ raxoff, aro

In] £z | < —{s]v(]z]) ier. (8)
Eine . aaMeTiM, WMTO MBI MOKEM CHHTATH, He OrpaHUYABAA
ofmuocty, mocvonERylw M ns  ycmosua  (6) pasmoit
eAnHANE,
Boammenm mupomseonsuoe 2 >0 m obosmazmM depes S,
CEKTOP

S, ={z:]z|>%, Re?} 0},

a depez AY ¥ AT — pepTHRANLHBIE AY4N, RXOIAMKEE B IO
TPAHENY. :

KRpupaa L peslusaer cerxrop S; Ha KaKoe-TO YHECIO
obnacreit, Ty 3 HuUx, B KoTopoll AeKMT ToUKA Ze= I,
Mbl 0GoanauwM 9epez [J, (ecAH 3Ta ToUKA JRKHET Ha KpHE-
poii L, To MBI ofosHamaeM mepea D, molyre @3 ofmacTtedi,
HA TPaHROY KOTOPHX womaflaer b5Ta Ttoaka), Ty dgacrs
xpmeoli L, koropas Bxogur B rpanaugy obxacrm D, Mmm
obozaauuM vuepez L., a. oCTaNbBHY YacTh TPANENH ofua-
et D.—uepes E. flcHO, 9T0 MHOMKeCTBO E ABJAETCH
94CTEI0 TPABALB cexropa Sy

PaccmorpeM B obnmact D, cyﬁrapuounqecnyw $yHR-
nuwo In [F(z)|. B cany HepareAcTBa (8) ¥ MOAOTOHEOCTH
dyaxuna v(r) BEMeeM

In|F(2)]s< — %— v («g*), el

a B cmuy EepapeHcTsa (6) _
In|F (3|0, = eGE,
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(mer  mpepmonewmuan, wro M ==-1). [Jockombry cybrapmo-.
HifgecHad ¢YHNEIDA He  IPEBOCXOART rapuqemqecﬂoi'i
GyEKIHD ¢ TeMH Re 3HAYCHHAMO Ha rpanahe abracTd,
MM HOIy9aenm HepaBenCTBO

Int F (@) — %v(%)m (z; L. D), teps (9)

e @{z; L, D.)— rapvonvuecrkans mMepa wmMuowecta [
oTHocuTeabHo obmacro P.. Ho

o(z; Ly, D) =1~ 0(z; E,, D),

a COWIACHO TPHHIRNY pacmUpesHA obnacti (CM. Teope-
My 2.4.1)

@(z; E,, Dy <o(z; By S), - seny,

TNockomery mmomecrso 85, N\ E, nomsus cofepkars xo-
TA 6B OINH M3 ABYX Jaydeil A mam Ay, MEl HOJAYTaes

OTCIOHAA, 1TO HMEEeT MEeCTOo O0IHO H3 HABYX HCOPABCHCTB
' . .t
@ (Z, Lxr Da) ;2@ (z9 ?\“N 1 S.x]! H=F 1]

Xy
HIn
o {Z; Lx' D:\) ;20) (Z‘, )";‘! Sx)r 1=y,

TapMonmaeckyo Mepy @ (z; AT, Sx) HOBOXBAD HPOCTe BHI-
SHCANTH, MO 9T0 He Hywno. Dromde XocTtaTo9mo SaMeTHTD,
qT0 :
al —
o (74, S} =o(z ke, 8,) =1,

rae¢ 9 — HCEOTODAHA OOJOMMHTENLHAA LHOCTOAHRAH, HesaBI-~
CAUGA o1 X, B CHAy aToro JOMEedaARA MR BOJryqaens
Ha mepasesctsa (9) omeHKy

ln[F(:c)lé-—:izi\’(‘;). a0,
Wa mee BnTexaer, 4To . '
lim LY LACI] RN
Kewt oo

B, opaMenAs K ¢ymromm F{z} reopemy 3.5.1, mer opmxo-
OEM K yTBeDHAeHHI) Hamlell TeopeMEHL.
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Peayarratet § 2.6 06 acuMurornxe HoR(QOPMERX 0T06-
pkeEnil  MOIBONANT HOMAYMATH, KAK N B Opefslnyilem
naparpade, MHOTO pasAHIHBIX ofofmenmd reopemm 3.5.1%
Ha omnyTaif, xorfa dyakunAa F(z) onpegenena me B HoNy-
MIOCKOCTH, a B Dodee caoiKHOH ofmactm, (cuopHO® pasnm-
4He ¢ pesyabTaTaMH Dpefbmyniero maparpadia B TOM, 9TO
Temeps uaM GyIyT HY;KULI OLCHKH MCHCTBUTENLHOE 9acTH
oTORpRIKAIDMENR (PYHKIAT ¢RepXy, & HC¢ CHA3Y.

Mei orpanpuypea oMM npiMepoM  Fakoro ofobmenns,

Teopema 3.53. Hycre obaacre D onucslsaerca He-
PUEERCTEAML :

1
T > d, ]y-—-{p(.t)|<79(:c), 2.4 by=rz,

a L —xpuess,. HavunaWaaca ¢ kKaxol-1iubo Koneunoll
Touke 2partnkt obagery D oy udymos & Beckomeunocrn,
oerasaacs & olaacru D. Mwu &ydem npedroaaears $yunk-
yuu  @(xr) u O{x} wnenpepviano Oubdeperdiupyerimu
npl x 2 a i ylosAeTEOPANIUMY YCADGURM

() >0 (e lim ¢ (2) = lim 0 () = x.

K= opo X—=foo

Ecau ghynnuyus Fiz) peeyrapra e obtactu D, menpepuiena
U Q2PUHUYEHE 8 €8 FGMBIKAHUU U YO08ILTEOPAET YOA08LKO

InfFi: : :
Rf‘__'uai .-.)}l 00, v, zer, (10)
368 »
1
I 3 l+ q:'rz'("-']_f"-ii' 2 (S‘}
N (z) = exp nS T dsy,
ro F(z) =10,

Hoxazareasrerro, Ilyere W(z} — dymruma. rom-
= : nt
dopMu0 orofipamanman obaacts [ ma nomocy [Imw| < =

TAREM ofpazoM, 9TO .
Re W (z)_"‘ - o0, _ Ivee, =D

(mpooGpasom Bropoil GecHoHewHOoCTH MEL OyfeM CIHTATH
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magago kpmeoit L), Tlonommm {{z) =expW(z) =m oﬁo-
smadmM 1epes Z(%) dyvurumw, obpatayw K {(3).
Pacemorpam  Pyermun F)(8)= F(Z{(%)). Jerko san-
7eTb, TTO OHA ONpPedpdeHa U PeryAspHa B Ipapofi moay-
MMOCKOCTH, a TAKKe HEMpepHBEA H OrpaRdueHa B €8 3a-
mukaEME. Ofoamadum gepes L, ofipas wpweod L opm orod-
paskermp §==58(z) & oupmmm |F({)| ma kpueei L,
3anumem yemosme (10) B pape :

In{ F (z)| << — v (Re 2) N (Re 2), el
rne v{r) — $yuxua, monoToHnRO crpemamaﬂca ® + o

opH a:~—>+00 Cnesap sameny z=Z({), MB moxyunym
OTCI0Ia HepaBeHCTBO

[ EH< ~vBe ZENN BRe Z (D), ez, (1)

B -reopeme 2.6.1 Gmao gokasauo, 4ro

He : i
j‘ L+ o)+ 7 830

ReW (B) < 7t 0

ds + 0 (1), €D,

H3 KOTOPOLO JIEFEN MOJAyTaeM, 9To
N(Be Z{L)) = M exp {Re W(Z{t))},

rags M — HeKoTopad WONOKHTENLHAA LOCTOAHHAHA, Heaarfl-
- camag or §. Ho cortacuo ompegencniio

W(Z(1)) =Int

O MM OPANOIEM K HMCDPABENCTBY

- N(ReZ(5)) = MIE].

S-m HepaBeHCTBO BMecre ¢ mepascaeTsoM (H1) gaer mam
in]F, )< — Mv(Be Z(E) |, (L.

[Tockodabky M3 onpcieseHon (f;ymmnﬂ W{(z) HETPYAHO
BbLIBECTH, 4TO

Re Z (L) -4 =0, i-o, Rels0,
ME! no:ryqa'eu
In|F -
G, _ o0, geio, pEL,.

T
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TarmM ofpasoM, MH moxasaxm, 41to ¢yarmaa  Fi ()
YHORIETBOPAET BCeM YenoBmaAM Teopemit 3.5.1% Caegora-
rensBo, ¢yakoEa F(§) TowgecTReEAo papEa  HyMO,
a moroMy H F(z) =0,

Tlepefinem temeps  oBobmemnam Teopems 3.5.2. Kax
m ¢ reopemoid 3.5.1, MM cHawasa JokazkeM HeKoTOpoe &0
YTOSHEHHE,

Ham nomajofnTea omma meMMa,

Aemuma 1. Eeau Pynuryus f(2), orauunan or roxw-
decraerioeo HyaAR, peayripna 6 xpyse |z| <1 u menpe-
PUIGHA & €20 JaMbikaNult, To dyrrqus

in

) ﬂﬁ[ In]f{re'®)| dp

aeaferen  Henpepwdnoil  w  wmeybvieqowetr  @dynryued
npu 0<r< 4,

Joxazateasvcrso, @yaumma In|jf(z¢®)| mpm kam-
JoM HeficTBMTCABHOM 3HA9eHHH ¢ ABAAeTcA cyOrapMmoRm-
veckoit “pymrnmedt z npm |z] << 1. Orcroga ¢ momowmsio
croiers 1 m 3 (em. § 2.3) cyGrapmonmdeckEx @yurumd
BNErKC BLIBECTH, TTO QyUKIAs

o

1(2) =§ nff(ze') | do
0

TaK}e ABJNAETCA cyGrapMonmuecked mpa |z| << 1. Herpyn-,
#o yGemurbea, w10 gynunma f(z) sapEcar ToubKO oT |Z].
B § 23 um ormeuansm, 9710 cydrapmomamuecraa QymxOms,
3aBHCAINAS TONGKO OT |[z|, ABNAeTCH BHOYKNOR KHEW3Y
¢ynknaedi ot Injz|. Beloykianx KEmay (QyRROEA Hempe-
pHiBHA HAa OTpeske, oC/H OHa KOHeYHa XoTA OH B ofHoH
ero touke, Pynruma J(z) komewma B xamgoli Touke o7-
peaka (0,1), ecmz f(z) = 0, Tax kax @ymm peryiApmoft
$YHKUMA He MOTYT HMeTh HpeHelbHBIX ToUeK BEYTPH o06-
A3CTH PeryAApHOCTA {H DOPANOK KajKNOro HYJAA KOHEYeH),
CrnepoBaTenibio, B3 cexaEAMBIX NpeANONOZHeRAHN BHTCKAET
menpepsisaocth gynkgd [{r}. Ee¢ MoEOTORHOCTE BHTeKa-
©T K3 IpPHHNMOA MaKCHMyMa JiA  CyOrapMOHRUeCKUX
dyHEHD AR, . )

15 M. A, Enrpadon
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Teopewma 3.0.2* Ecau d¢ynryus F(z) pesyrnpra
@ npeeol nOAYNAOCKOCTH, HENDEPHIGHA U O2PEHUMEHA
8 ee aMBIKARUL Ut YIOEALTBOPRET YCAOBILID

oo

- InfFinl g, _ '
J Ay =~ e, -
ro F{z) = 0.

HoxasaTtenscrso. Paccmorpum ¢ynrume
. 1w
f(w)-—F(i__w).

{— w
Tockoarky dynruma 2= 5—-— rondopmuo orobpaixaer

Kpyr |w| << 1 ma npamym moiymacckocThk, (gynknua f{w)
peryaapna ‘B kpyre |w| << 1 m nenpepsiBEa B ¢ro sampl-
wagny, [lostomy :

A n
I{)= Iiu}j nlj(re'®)| do = f ln| f (") |do
=1 b

U MBI ODoayTaeM

i

R a1

{4 & .
[(1):];1, F(i—-:@) d¢=5 in F‘(:ctggi”dq?.
{ - 1]
Ho
- am . : a0 1 IF{)
- (p . T %'
Y In F(; otg ?)(dq:- =2 ( Ll gy,
Li] —

Tak 910 comnacHo yenoBdAw {12) J(1) == — 0. B cany
neMMbl 1 8To Bo3MOKEO JAmmb TOIRa, Kora f(w) == ()
Cregoparesnsmo n F{2) = (.

Ecan
[

ln] F ("y) 'é -_' g | Y ': —eo< ydoa,

e € — HagaA-nnGo TOIOMUTeNLHag WOCTOAHHAH, TO y{i—
aoppe (12) saBegoMo BHIGAEASTCA, JTO 03HAYAET, UTO
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i
reopeMa 3.5.2% meli¢cTBHTONBEO ABAACTCA YTOTHEHHOM Teo-
pemb 3.5.2.

PacecyoTpm  Bompec © TOYHOCTE Teopemsl  3.0.2%,

Ilycrs nam pana mpomssenbEas ¢yErues g(y), mempe-
pHBEAA E OTUPAHVYEHHAS CBEPXY HA Beell pelicTBHTeNbHOM
0CH, & TAKHKE YIOBIeTROPANLIAR VCIOBLIO

oo

gwdy . _
Si—i'y*-> oo

-_—

Toraa uarerpan Iyaccona
=]

. * d
et =% § AR

cxonures opn beex >0 u gaer pewenne sagasm Jupmx-
Je B OPABCH MOJYHNNOCKOCTH ¢ rpanudMol dynrnmeir g{y).
Herpyado ybeautses, uro ¢yfknus u(2) rapMoHHIHa B oOr-
PAHHYLHA CBEPXY B IPABOH OOAYVOROCKROCTH, A B HaMAO#
KOHedHOH Todke MHHMOH ocu oma HempepsiBHA. Ilo ¢ymEk-
ouH u(3) MOEKHO ODOCTPOHTH COUPAKENEYK ¢ HeH rapmo-
HHUeCKYI DYHEROHIO v(2), Ho ee mosemenAdme BOAH3H MHHMOM
oCH HCCAeNOBATE MHOrO cliomaee. OyHRIEA

F(z) = exp(u(s) +iv(s))

perynifpEa H OIPaHHY9eHA B OpaBoll HOXYENOCKOCTH, H
’

lin;ln|F(x+iy)[=£(y)

Oueranwo, are F{z) £ 0.

Taxum obfpaszoM, ecrn ycrosMe (12) He BHMmoNHEsercs,
To cynecrsyer GyakuEn F(z) =0, peryaapHas ¥- orpaHm-
WeHHAZ B HDaBOll HOXYOAOCKOCTH. LEMHCTBEHHOe YCHAOBHe,
BHIOONHeHHE KOTOporo Mel HE MoKeM olecHeMHTH — 9T0 He-
npepHIBHOCTR (yHEOUM F{z} B 3aMBKAREM NOpPABROE OTOJY-
IYICCKOCTH. 3T0T He(oARLIOH paspel MEAY VCIOBHAME Te0-
PeMBL H OpHMEPOM, IOKASLIBAIOMIEM €€ TOYHOCTh, MOKHEO Obi-
o ObI AAKBHAMPOBATH, OTKASABINMCE B YCIOBHAX TeOpeMEI
oT TpeJOBAHHEA HEIPEPLIBHOCTI, .

157
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O6obmenre Teopemsl 3.5.2 win 3.5.2* ma Qysxmen, pe:
TYIAPHEIE HO B DOAYIIOCKOCTH, A B obaacTAx Oonee tiom-
HOTC BHAQ, MOMET OTH BPOBEJEHO AOCAOBHO TaK Me, Kaw
o OpE AoxA3aTenneTBe Teopemht 3.0.3. Mwl me Oyaem mos-
TOPATE NOKABATEIRCTBA, HO OpuBefeM (POPMYTHDOBRY OA4HO-
1O H3 BRO3MOMELIX Pe3yIbTATOB.

Teopema 3.5.4. Iycre ofaacre D onucuagerca He-
pasencTeamn

x> a |y— tP(I)I<%9(I). xtiy=z,

ede g(x) u 0(x) — nenpepvisno Judieperyupyensie npu
& = a ynryui, yloeAeTaopAIGIIRE YCAOSUAM

B2y >0 Ly lim ¢ (2) = lim 0 (z) = x5 o0,
g oo w-r oo

Beedem obosnauenua

ti(:c)=;r,+i[ Bl ]

2

2 1
A+ et
N {z) = exp :rj' TR

a

Ecau gpynxyus F(3) pesyanpne u ozpanuyena & obagcru D,
HENnPepLIGHA 8 e¢ AMBMKANUL, a KDPoMme To20, ydoa.tersopa-

er YCAOBHIG

CinF Gt @) F (- @Y g
N (J,‘) i} ) dx

— 00,

To F{z) = 0. : - -

Q0paTHM BHEHMaHFEe HA elfe 0BG pasjnyie B YCIOBHAX
teopem 3.5.2 w 3.5.2* B nepeoii us HUX MB ODeNIONATANH,
uro dyuknuma F(z) paBnoMepHo CTPEMHTCA K HYMI0 BO Beed
npaBoi MonymiaockoeTE. Bo BrOpod BEYTPH OORYORGCKOCTH
HPeNfIONAaraNtach TOABKO OTPAHATeRHOCTD r F(z)|, a ycrorua
CTpeMACENA K HYNAK OTHOCHANCH JIEHIb K 3HAYeHHAM (yHK-
yo F(z) Ha mEuEMoit oca. B cBASH ¢ aTHM BO3HHKAaeT PON-
poc, Hear3A n¥ paspemuTts QyEKnER F(z) pacT® BEYTPRE
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ponyanockocra? Taxod rEbpma Teopem of yGmpamem ¢ Teo-
pesame Oparmena — Jiuageneda BOZMOKEH, W ME OpHEBS-
_AeM cefuac OREH DeayIsTAT TAKoro popg. Msea B Bugy
HEKOTOpPHE [AaTbHelilnMe OPHAGHCHdAA, MB OygeM Temepa
paccMaTpHBarh QYHRIUM He B OpaBod, A B Bepxmel moay-
HIOCKOCTH,

Ham onare opufietcs HATATH € JOKE34TENRCTBA OXHON
TGMMBIL.

JMemma 2. Hycrs dynryus g(E) onpedesena u ie-
npepulenn He &cell JelicTaureavuoll ocu, @ npu §—r£oo
yukyus | (&) | pacrer He Ouierpee HEROTOPOL c'renefeu
&}, Toeda dynryus

(x—§)
Ule + 1y) = sm—uj y2d§
(sh— (:c—{‘,}) (Sm H)
duer pewenue aadavu ﬂu.pu.mé & nogoce |
Py = {z: 0 << Imz < fI} (13)

¢ eparunnoli gyuryued, npununarwel odunakagvie shaue

Husn, pasuble (&), ¢ rougexr § u § -+ iH.
Jorazatenbcrro. C NOMOUIAD HeCHOMERIX peai-

pasoBaHmil MOMEO Y0eqHTRCA B CUPABEJNHUBOCTH (PUpPMYNEI

1 .y ch ;‘—f (z—258
57 * Sib 3 - T =
(Sh {@ — §)) (sm F)
n gL iH)
= Re 1_. oxpﬁ _ exp - (14)
2Hi |7 nE nr n(E - iH; Y

expﬁ -— exp}; exp —-—F BXDIE]"

(Mp1 0603HAVINE, Kak obnino, z—.r-{—zy) Hocroapky
q:ynnqua

*

ag ’ n (€ - 1H)
1 exXP . 8Xp =77 _
2H- . —— .
_: expj:T§ - exp;‘—;z exp “?"'_"-(%_{'[- ) — exp;[?y'
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P BeeX HeMCTBUTeNdHBIX § perynApHa B Doxoce Py, ee
AcHCThUTENLHAR YACTL TAPMONHYHA b 3ToH monoce. Bemay
PABHOMEDHOH CXOAUMOCTH HHTerpara Ama QyHKUAN U(z)
aTa (PYHKINA TaKKe TaPMOHHYAR B AHTEPEC YOI Hac o=
aoce Py,

Hanee, ¢ moyomuio Gopuyasr {13} merxo goxasarh, 4ro

n
* chg (2 — B
1 Yy ¢ -
577 smH S(] ( g;) (5, _W) de =1,
oo |8 — gy
Hoatomy

d§

. F1 4
) . Sl —g@lchg @—¥
Ulet )~V () =gpsinTh |

_m(sh J(Tﬂ {e — }) ("-‘-lll :fy)-

B [POBOAA MOYTH JOCTOBAO TC e DACCYIRACHIA, KOTOpPHIe
6ouin mposegentd B § 2.2, Bpn Beieode dopuyast llyacconma
ANA KpYTaA, MH HOIXYTUM, 4TO

U (.TC —f— Iy) — (.I"), ®-exry 3o b0,
O 49TO
U{x-{—fy)—»q(x’), x—+x, ¥y H-—Q,

BBHAY coorHomenuns U{x4iy) = U(x 34 i(H—y)}, neno-
CPOCTREHHO BBITEKAKUIETO M3 ompejeneBHs Qyawupn U (z).
dlemMa norasana.

Teopema 355, Hyere dynryua F(z), pecyanpraz s
eepIMEll NOAYNIOCKOCTU U Henpepulenas 8naoTs do Jelicr-
BUTEABROI OCU, YO0BAETROPAET HEPABLHCTBY

In|F(z+ i} | << — o) +P{y), v>0 —ocx<te,

ede @(x) u $(y) — HexoTOpUIE ROLOHUTEALHLIE HERDEpHIE-
wute Pynryuu (nepsas npu ecexr JelicTeuTedbHBlE T, @ €T0-
past — npu y =0). Ornocureavho gﬁyunquu @(z) mw 6y-
dex npednoacears, uro

¢ (r) = O (Y, st (15)
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Ecau
. ' nE
X H g % oifrechy ,
lim. %E_Q_ﬁ-j “—md% = — o0, (16)
H—too . 1+ (I ShF)

ro F{z) =10. :

HorasatennctTBa. HposeaeM rnocTpoenme cyodrap-
MoEMdeckoil  amnnopautst P*(z)  Pyreunu Q(r--iy) =
=—g(x) + ¢{y). C s1oli HeILI0 MblI BO3bMEM OPOHIBOJIb-
pee H >0 u mocrpoum p momoce Py, oupemenenmodl ¢op-
ayioi (13}, rapMoraveckyw GyHKUDI0 gy (2}, OPAAAMA0-
Uy Ha TPaHHOE HOA0CH Py T¢ 3Ke 3HaueHHHA, 4TO B yHK-
pux @ {z}.

HOCBDJlbhy y-4, rae A — nocToANHAA, ABIACTCA IAPMO-
Hutdeckoll B0 BCefl miockocTH PYHKIMeR, HALIA 33TaTa CBO«
AUTCH K OOCTpoeHn $yHKIEn

4

i (2) = ug (3) — 5 V),

rapvoHitdeckoli B dodoce Py 0 npnHaMamme# B Toykax £
B E-ifl ee rpannge  OQMHAKOBRI SHAUEHMA, paBHbIE
—q (). Cormacuo reMme 2 mMeeM

o

H i . 2 9 & ehgF (x~F)

HH(Z)=V‘|"[(T}_'2TS!D%£ S = 2 e dt
N (Silﬁ{x—g}) -I—(SIHH—)

Ha voaosun (13) Jerxo BelpecTH, 9TO

' 0 2, s
022 fug (x + i)} = 0 (7 &= oo,

MostoMy ¢ nDoMouwsto Teopemtl 3.4.4% (monowus TaMm
Fij

9 (z) = - u 0(r) = I} Mpt moAy9sem HepPABEHCTBO
] O (2) < gy (2), Ceery (17)

L4
HUa toro e vyemosua (15) mHeTIpyAHO BEIBECTE TAaKKe,
uTo
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-

o

n%
o & ch 5
{ % =0 ()

Lo (sh ;—g)a + (sin i})g

nps modom Purcuposartom y >0 m opn H — 4 oo, Tlo-
BTOMY ' .

B JT.E,
w(H) A J" ¢ (8 ch 5
23

”H(‘y)“y‘ dg} 4+ O (1).

Eme w3 ycnopua {13) meTpyomo BeIBEGTH, 9TO

o

o p5) ch }L—f i {8 ch— g
J : ﬁhﬂ_ﬁ‘*dﬁ’j T n] & =00).
_Doy.+ “S H) —o0 + }_'1!

dro paer HaM OKOHTATEAbHYI0 GOpMYyTy

v 1.3‘9 ‘P@“’h_

uy (i) =y{—F——= —d¥t + 0 (1),

(18)

COPABESIIABYI0 NpH NG0M (QHRCHpOBAHHOM Yy => 0 m npm
H— 4 oo, Hs dopuya (17) n (18) meumy ycacsuz (16)
MB] TONYU8EM, TTO '

D* (i) = — oo, v 0.

Aro osmauaer, uro F(iy) = 0 upn Beex y => 0. Orcwna ¢
NOMOMIbI0 TEoPeMbi EAWHCTBEEHOCTH MBI DNPHUXOJHM K YT-
BEIBKICHHI0 TEOPEMSL.

Bamewxanite, Yeaorme (15) B peitcrsmTensmocTm
HY)RHO ML AA TOro, 9rofn HEMHOIO YIIDOCTHTL BEIpae-
Boe anA $yaxnew ue(z) upH Gonemnx spadenmax H, Mm
RCOOABEOBANA €r0 eNne [PH AO0KABATENLCTBE HepABEHCTERa
(16), Ho Tam MoxHO Ghure OB OTPAHAYATLCA 3HATMTEIREO
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Gonee caabuM yoIoBHeM
log(z) =o(lz|), 2+ to (15%)

Opm memanns yenosue (16) Mmommo saMeHATs Gomes
HPOCTHMU, Ho 3aT0 ¥ Gomee rpyGemm yeaoruamu, Hanpavep,
BOCILOJIB30BABIIKCE JIETHO IPOBepAeMEIM HepaREHCTBOM

af
i A+8ch7  neha
In H  nEy ¥ Ishia —Hsi< d,
1—!—(?311?

MBI MOrAE Ob 3aMeHUTH yenceme (16). yemondey

o

V(H) qchn 5' PEOE
K 2shin 1+ E2 ¢

lim
H-r+o

{16%).

—_—

Xora yemomme (16%) samermo rpyfee, uem yenorge (16},
HO Jaxke UPH TaKoit 2aMepe TeopeMa 3.0.3 cogepsur B Ce-
Ge, KAk JacTHEIE cAydall, Teopemy 3.5.2%,

OrmernM eule, gro Teopema 3.5.3 B sHAwHTennHOE Mepe
OTBEYAST HA BOOpPOC, mOCTABJXeNAl B womne § 3.1, ¢ mycro-
Te B HemycroTe Kmaccos W oy Hmenno, us teopems 3.5.5 (¢
samenoli ycmosma (16) yemonmem (16%) menocpemeTBemmo -
BHTRKART CENVIOIIEe YTRODH IeHIE! T

Ecau swnoanaerca ycaogue

H

— A V@) & -
T e T (19)

TO K000 W}Efﬁ’} Me Moxer codepxcaTs HU oMol yesoil
fynkyul.

IIpueegenaoe AOCTATOYHOE YCJIOBHO NYCTOTH KAACCA
WHY  gopoiibko Gnusko K Heobxomamomy. OBo craBoBmT-
¢ HeoDXONWMAIM, eclH NPEINONMKETE HeKOTOPYH IOPARRIL-
HocTh mobefiends ymxuud ¢p(z) m w{:(y{,_ cxaxe, Hpepmo-

. fomurs, ure oEm mmeoT smx |x[*h(lz]) v ¥L ), e
- Li(z) m l(y) — aEanrATHIECKAE MeLASHHC pacTymme yHH-
" UBH, .
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Pag dnTtepecHblX - HOHCTPYKUHE paaTAMHEIX IPHEMEpPOR
nerblx (YHKNWH, DORBONAKOIHEX CYyAUTH O TOYHOCTH [OKa-
34HHBIX BeILUe TeopeM, MOjKHO HaiiTe B xAEAre C. Mangenis-
Opoiita «Teopembl 3AMKHYTOCTH ¢ TeOpeMbl KOMIOSHINI:
Mocksa, HJI, 1962 1.

B saxaiouenHe MeT jJoKayReM €me OJUH pPesVILTAT 0 CKHO-
POCTHE CTpeMJIeHHA R HyJ0 Neiaoll PYHKILE, HO yme He-
CROABKO HIOLO POJA.

Teopema 3,56, Hyere F(z) — 1;8.4(1& Pyruyur, a

Mp{ry=max|F(2)|, mp{) =min|F (2]
tl= lz|=+

Badadumn Henpepuenyro dynkyure g{ry > 1 u oboanauvun

wepes O(ry Mepy mModcecran A,, COCTORIYEZO U3 Tex TOHEK !

orpeska (0, 1), Gas KOTOPBIT BBIROIHRETCA HEDAEEHCTEO
Inmp)L—gInMelr), tea. (20

S

Eeau umeer mecro coornouternue /,/'
im Mﬂﬂ)_ =2, 2n
-

To F(z) =

Howasareawcrro. Ofospawum +epea K. Hpyr
lz| <Ir, a sepea E.— er0 DOIMHO)KECTBG, COCTOAI(ee H3
TOTER, B HCIT'prI.‘( BBINIOJIIHARTCA Hepanenc'pao

In [F(z)| < —g(r) InMe(r), *<F. (22)

Tloxames, wro npH JOCTATOMHO (OJBLIHX F MHOMECTRO
K. \E, mnenycro, ecnm toivro $yusuun F(z) orimuna or
ToAAeCTEeHHCH mocToAHEOH. B cuay teopemmt J[Jluyewins
Torga ln Me(r) =% mpm r—+ oo, Orciona BeTeraer, wro
MumrectBo K1 E, COCTOMT H3 MauBX OKDeCTHOCTRH HY-
xeii pyEkonu F(z), neswamux 8 K. ITosTomy opu moctarov-
- 1m0 GOALINHX F MIIOKECTDO Kl\(KlﬂE,-) HemycTo H CBH3-
Ho, DTo MHOMECTBO colep:HTCA B MEOmectRe K. N\E,
TaK 4T) A OOCAeRHee HeIyCTo.

‘llpesuonomam Temeps, 4TC F(z)aﬁconst, n BebepeN
AACH0 r HACTONBHO Gonpmrud, 4rodni  MEOmecteo K\ E,
fpIo HEOYCTO H CBASHO, Qﬁoanaquu wepes I, Ty cBRsEy®
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wacTh MHOMecTEA £,\F,, KOTOpAA CONEPRET MEOKECTBO
KW\NEr

. B cuay ompepenenus mpomectea E, Qymeous In|F(z)]
ne npenocxumﬂ' FA Hey pequumER —¢g(r)In Me(r), a Ha
ocTaabHOH wyacry rpaguOp ofmacta D, 37a (yHKIRA He
apesocxoiut In Me(r}. CorsacHo TeopeMme o AByx KoHCTaH-
Tax {rcopema 2.4.4) muimoxyvacs orcrofa

|F(2)| << (Mg ()i —tteore,  :ep, (23)

i
o=o(z; £, D).

Jna olenKl rapMOHIIeckol MePhl @ Mbl IPHMEHUM Teo-
peay 247, Tlocronpky nmpu xampom ¢ & A, na ORpyIKHOCTH
jz| = ¢ aemur xora Si ofna Touka muomecersa Er, mu mo-
rydaeM nz teopemur 2,47, u1o

4 (r—]z]1d(n.
m}Tarb(g G2 =507 t & Dy
THH Kak tg & <% 4rfm opu 05 o < ®f4, Mbl MOsKeM 3aMEeHNTH
a1y ouenky fojee HpPOCTOH
w2z (r—]zp o . te D,

2ir+izi)r

Honcrariga AaiijeHNy0 OLEHKY IAf © B HepaBeHCTBO (23)
H OepeXas K Ipeieily HPH F—~ - 00, Mbl HAXQAUM H3 YC-
aosua (21), uro F{z} = 0 nna mwoboro z ua wpyra |zf << {
(xoTopeilt Mel ofozsaunan K}, llo TeopeMe eqHHCTBeHHOCTH
aTe OaAauaer, 9re £(z) =0, 1 MLl IPHIUIA K HPOTHEOPLTIO
¢ 1IpediIoKe HIe M F(z}icoust Jlerko opoBepute, 4r0 me-
CTOAHLAA, OTIHIMAA OT HYAd, Iie MOMET YAOBIETROPATE Yo-
aosmay (20) u (21). Cnemomarenpmo, F{z)==0 m toopema
AoKazana,

Urobsr mostcHITE ColepAataHue HUKasamgHON TEOpeME,
npisefieM HeKOTOPbIE CAEJCTEOA B3 Hee, |

Cnepcrsue 1. [yerv F(z) — yeaas Pyuxyus, or-
Aunnag “or roxdecraennozs RHYAR, ¢ g > 1 — Hexoropas
noerogrnad., OGosnauuk uwepes 0(T) MepYy MHOMeCT8e Tex
rovex t us orpeska (0, r), 0uR Koropuix UuMeer MecTo
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HEPAGEHCTE0
- In me(8) > —q In Me(£).
Toada - '
- air. g—1
:_l._f: et .

r .
,HJ'[H JOHa3aTNbBCTBE 3TUr0 CIQUCTEHA DOCTATOYHD 3aMe-
THTD, 9TO UpH ¢(r) ==¢ Be boex Togkax waomectsa (0, riNA,
BHIOONEACTCA HEePABEHCTRBO

Inme{t) >=> —qln M. {r)

o, TeM (onee, HepABEHCTEO
Inm(t) > —gln M.(t)

(S0 £ =< r, a Mr(t) — MOBOTORHG BO3pACTAWINAA PYHRONA).

Cnenernue 2. Hyerv F(2) — yeans gynnyus, or-
AUNKRAR OT TONcOecTeenHn2o wyas, a » > 1 — nexoropas no-
croannan. Tozde eplyecrayer Geckonewhna Rocaedosaredn-
HOCTE {F.} ROAOHCUTEALHBLT HUCEd, YO08ACTEOPRIOWUEL yo-
AOBUAM

rn"""l- oo; rn—_1<rnglrn—11 n=1,2, ...

U TARAR, 4TO

o lamp a4
lim o 2 — T

r—aa

Jlerko BEASTH, 4TO BTO CAENCTRHE ARTACTCA NHIIL HOKO-
yopolt mepediopMyanpoBKe# caeacTead 1,

Caepcreune 3. Jun woboti yeaold Pynryuu F(z)
— lmp - '

lim —————
,_fﬂ lnMF(r)

>—1.
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BAAAUN B ,ELOI'IOJIHEHI-UI. H § 35

1°, Myerb ¢rymngaa F{z) peryaapsa B nparol moayonockoCTR,
nenpepunaa AONOTE: 1O MEHMOH OCH I YJ'[OBJIE'I‘BOPHST ch'ICIBHKM

In) Fligl<alyl, 0o 2y < ot
]n|f~"(z}l|=_a(fzf2']', 22, Rez>0,
WiFf@ | <—prluz, o> 2

I
Jowasarts, 970 ecan & < *23. ™ F{5) =0,

2°, [ycte pyurmua F(3) peryaspea B npagoll DOAYOAOCKOCTH, He-
OpepeiBHA BHAOTE Jo MEAMON OCd @ ¥IOBRETBOPAET YCIOBHAM

ln|Fiigl<ah(lyl, — @ < e,
In[F @ =0z, f o, Rez> 0,
11|IF($}I< ijhﬁm dt, £ e

rae A{)=t{In y¥(ln &}, ¥ > — 1, a l(z}) — amannTEecKan MemAem-

a
HO pacTymad (YEKmuA. Josazars, 970 ecom c:<'Tp. T0 Fiz)= (.

3% Aycere n{r) — yucl0 TOYEK NOCHeNOBATEALHOCTE {r.} ¢ mO-
AQKHTENbEEIMA THCHANT HA OTpedke (0, r). Hpc}l,umloa:nn{, qT0

i [r) ~ Pl (), 1ap e,
rae I{r) —amanurndeckan MeldeHHO pacTymas GyBRMOoA, OPEIEM
Lt

ecan p =1, 10 nmerpa.'lj'n{t} ¢ pacxopnrca. GGoamavnm

—1
Fo)= H (1 F-—) exp (jz/xy).

=1

Horaszars, 9o Opn — 00 < 2 <7 o¢ H ¥ > {) IMOAT MECTO HEPARGHCTRO
Y
lnl £ s+ ig) | 3= dn(121) + 8y [ 2
' 0

¢ HEKOTO LmaA>OnB>-0 )
4. Ilyers f(#) —dyaxoun, GecxomeTno nm]:cbepanm[pyauag Ea
Beelt TeiicTRETEMEHOR 0CH B panBag BYMW BEe OTPEsKa {— g, a). Obo-

smasgm M, = max | /m ). MoKe34Ts, ¥T0 GCAE BHIONRAGTCA
S —<ECD

»
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yCAOBHG ~

o
2 M:”“m + e,

n==]

70 flz)em 0.
©°, [Iycte F(2) — nenaa $yaunan, a

mp (r) -=]rzr]1i13 | Fia)iy, Mylr) =|131135EF(2)

Hokazats, 910 ecnin
melr) S m < ®, . r>0,
T0
In My i)
Nm—E£°" - g,
hareeal 4 >

§ 3.6. Hupngarop pocra neacli iyHRUAN

B stoMm naparpade Mel KOCHeMCH OJHOTO KPyTa BOMPOCOB,
KOTOpHIll, HOKaNyi, MOMHO CHHTATL JEHKALMM B LCHTpS
MHTEPECOB COBDEMEHHOTO HONCHKEREA TEOMH IeNnX (HyHE-
nud, J70T Kpyr BoNPOCOB CBAZAH ¢ LCOHATHEM HHAUKATOPA
nenoit (PyHERIAH. JT0 OCHATAZ MB!I MOTHM 6Bl GUpeleiuTh
U Cpasy, HO MBI OTAOHIIM 9TO HA HEKOTOPO® BpeMs, a cel-
4ac moroeopnaM o oAHOH CpaBHHUTENbHO NpOCTOH U X0poLo
H3BeCTHOH Teopeme,

JTta Teopema ToBOPHT o OpeRcTaRIenum reroil dymrun
KOHEYHOr0 NOPAfKA B BHKe OCKOHEMIHOID [POR3BASHHA,
TOCTPOBHNOIC o e¢ HyuaM, Ee POab B ToM, TO OHA HO-
3BONHUJA CEOCTA ECcHeJOBaHIe RPONIBOABAHIX LENBX (PYRK-
nuii  KOHEUHONo MOPAAKA K BCCAPICBAAMI HAHOHWIECKIX
[OpPoH3BeIeHEI, o

Teopema 3.6.1. Kewdywo yeayro dynxyuw F(z) no-
DPadra p << 00 MOMHO npedeTasurs ¢ sude

F(z) = 20 (2)exp(P(2)),

20e P(z) — nexoropuul muozouaen, ©(z) — ranonuveckoe
npoussedenue, nocrpoernce no mysam pynryur F{(z), or-
Auunuir or Touxt 2 =10, & m — KparHOCTL HYAR PYHEKYUL
F(z) e roune 3 = 0. llpu srom crenene muoeotacnt P(z)

*
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¥ pod Rarorudecnozo npouseedenun @{z) He npesocxo-
dur p. ' '

HNorasareancrro, Tax RAK or AeAeRER QyRROAE
F(z) na Az™ ee mOPATOK He HBMeRETCA, MH MOXeM, He OT-
PaHMYHBaR OOLIHOCTH, cuuTaTh, 9T0 F (0} = 1. Ofosmadms,
KAk obmuno, wepes np(r} wcAo Hyneir Qyaxmua F(z) B
xpyre |2| <1, a

My (r) = may| F (3)].
_ le) =r
IIo nemme 1 § 3.3

r

InMe ()3 { g () 2 g (5] 2.
1]

ila aror0 RepaBemeTBa JETHO BHIDCCTH, UTO
= Inln Mg (n) _

— Inng(r}
<m0

ObGozragnm Temeps uwepes @ (z) rasonuiecKoe npoHase-
AeHue, nocTpoeHAoe mo ByaaMm maued $dyuxoun F(z). Torza
ng(r) = n(r}, 0 mel moaygacy ua (1) B cmry Teopemnt
3.3.5, uto :

— lnlo Mg (9
- kim _EIT—_““"

F o

(2)

Taram ofipasos, Ml ylegmades, 970 WOPAAOK, & 3HATAT K
pofl KaHOmH4ecKoro npoussegenns ” $(Z) #e GPEBOCXORUT
qiera p. :

HaM ocraeTcs Zoxaszark, 910 (PyHRIAR

F{z
P(z) =In Q(z)gﬂ]nﬁ%

ABAAEGTEA MHOTOYIEHOM CTEHEHY, HE Hpesocxoldiell Imcaa
p. Cpasy Mos#HO 3aMeTHTH TOXEKO, ¥r0 P (2) — Henam QyHK-
nun, rax kax Q(z) — menas $ypruudA, He HMeWIAs NyIei
(®{z) oo DOCTpPoRAWIO BMEeT Te ke BymH, uto M F(z)).

Opennau pocr dyuruma Q{z). Mmeem oueBmpubie Hepas
BeHCTEA :

ln Mo (r) <InMy(r)—Inmo(r) <
' J< 2max{ln Mz (r), —=Inma{ry}.
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Hoaromy ana nwoiol NOCIEROBATENABHOCTH Fn—r 4 O HMEEM
— Irln MQ (r,)

rli_r_rt T < max (p, p'), (3)
n n
rae
_ In max {1, -—]nm‘b(r )}
p - ,l‘ﬂ In r, -

Cornacuo crencTeuio 2 ua Teopemut 3.5.6 mna ramgoro A > 1
CVHIECTBYET OeCKOMEUHAd MNOCTeNOBATEIBHOCTE {r.} wuojio-
AHTENbHBEX 9YHCEN, CTPeMAMUXCA K (6CKOHeTHOCTH, A KG-
Topol

— —lnmq,(rn) 441
tim il ()  SAi=T

Wa {2) BmgHO, 9T0 D KakI0H TaROH NOCIeJOBATEILHOCTE
p’ = p, U noroMy
— Inln A, (r :
T o) @
Fit0 In ™

Hepexonn x ¢pyrrumn Pz}, imeeM
In Mg {r) = mux Re P (2).

I2j=r

TosTomy cooTHomenne (4) gaer mam -
max Re 2 (z) = O (), .
12]=ry -

npn aobom py > p. Tlo reopeme 3.1.2 orcioga BeiTeKaeT, 9T0
P(z)} — MHOroWIeE CTemeNH, Be OpeBOCXOdamil wmesa p.
Teopema gorasama.

Temeps MH Yme MOMeM ¢ YHCTOH COBECTBIO HaKOHeN
nepefite R onpefeNeEHIc HOHATHA HEAHKATOpPA pocTa. Ilep-
BOHAYAIRHO 3TO NUCHATHE BEOJMAOCH NIA NOUHX QYyBRUm
OOPAAKA P < 00 M KOHOYHOTG THIA, HO OHO ABTOMATHIECKH
UepeHOCATCA H HA (QYHRDHH nmﬁoro TognOro pocta R(r),
‘Mu cpasy gszEM onpe,meneﬁ{e and obmere cryvas, -

L3 R -
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lIyete F(3) ~— dyarnus Townoro poera h(r). QyArnma

In | F (rel®
By () = Tim 2120
Ha3BIBAETCA uROuraropom pocra $ymrumn F(z), otmocm-
-peasno h(r),

B onmpenenennm ne tpelyerca, wrobn dyuxmua F(z) 6u-
Jia peqodl GpyHKIHell KOHEYHOro M DONOMKHETSABHONO OOPALKA,
HO TéM He MeHee HOHATHE WUHAMKATOPA OKAILIBAGTCA DONe3-
HEIM TONLKO B 3TOM ciyuae, Yro0s HOHATE OPURANEL STOrO,
MBl HAilgem ceﬁqac HHAMKATOD A HeKOTOPHX KOHKPETHEIX
¢yERON,

Bo mepenix, maftmewm WHAHKATOP POCTA T4 KAHOHHYECKO-
ro mpoH3seeHns

Te BCe 3y NOAOMHTe 5 ]
ne(r) ~ ch(r), h{r) =rir), Pt

Dra dyEknus Omda ucenefosana B Teopeme 3.3.8. Vrmep-
eBHe T0H TeopeMH 03HAYAET, JYTO

Hpl9) =7 np €os o, gl

Bunso, wro npn p— 0 REINRaTOD HEpPECTAET 3ABHCETH OT (.

JT0 BepHC H He TONBRO IAA Haimell xomKperHO# ¢yEKIuM.
. Heckoarko HIKe MLl HOKAMeM, 9TO NPH OOPALHE, PABHOM
HYXI0, HHAMKATOD He 3aBHCHT OT (¢, T, €, OH HO AAeT HHKA-
Kol JOTMONARHTENLHOH NRPOpMaANE o0 DOBEJeHBHH - NeJoH
$ynunmn. :
Bo sTopix, HalijemM HHZEKAaTOp PpOETA JAN (PYHKOHA
F(z) = expe’, noaomus, ecTecTBeHHO, #(r) == expe’. Oue-
BH/IHO, HMeeM HF(O)—i ITpu ¢ps&0 (mod 2Zn) mm JerKo
gaxoaus, 9to He(g) =.0. )
+ . -Ms DocKepmero npuMepa BE{HO, ITO Y $YHKUEH Gecko-
-HOUHOIO TOPARKA He MMeeT 0co00ro CMECIA HCONEAOBATE AX
POCT B SABHCHMOCTE OT (. dJymmna F(z) = exp & pacrer

48 M. A, Esroados
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gpa Hez— 4 oo B nomocax h

|Imz—2frn]<7ﬂ-, R=0, 1, +2,..,

W CTPeMETCH K HyMo npn Rez— + oo & nomocax

|Tmz — {2k 1)n]<-§-, B0, 24, 22

Bee a1o ocraerca mesaMeuerHmM Pyrkuued H:{(¢). Herpyn-
HO AaKeé MOCTPONTH HpHMep. Ie1ofi PYEKOEH GeCKOHeYHOro
OOPAARA, 1A KOTOPOil

Mp(r) ~ R ir), | ror o,

a ee nnguratop H:(gp} pasenm HyTw opy scex ¢, fledo, aTo
Apd HATHYHE OOA00HLIX CHTYamHi nmjHRatop Talswe Gec-
HoJe3eH,

B caygae xomeunoTo mONOMHTEALHOTO (OPAIRA WAIHKA-
TOP [AeT PAIYMHYI) H COREDPIKATENLHYIO xapamepuc’ruhy po-
cTa Oenoil QYERIUL 00 HANPABREHILAM. -

OcHoBoli Beex HCCIEAOBRINI, CBABANTINIX € nnmma'ropom,
ABAACTER CREAYIOUEE er0 CROHCTBO,

Teopema 362 IHyers F(2) — yeaas Pynusyus no-
padea p < oo w.roumnozo pocra h{r), 20e h(r) = rri{r),
a I(r} — anaauruveckan Medaenno pacryupan HyKEyuz.
Tozda undumarop He(p) Pynnyuu F(z) ornoecurearno po-
cra h{r) asaserca gﬁynhqueu katcea T, Huwnmu crosauu,
He(p) — ozpanusennan ceepxy Tpueouome'rpu!aécxu p-85l-
nykaan Pynkyus, onpedesennas ne aceli OCU U UMEIOUAR
nepuod 2n,

Horazatennetno, femo, wro npH smeNnadlm HEIH-
KATOp MOKHO DAcCMATPHRATE, KAK (PYHKIIHIO, OOpEleIeHHYI0
Ha Beeli ocH H HMeyw nepuen 2m, Ero orpaﬁwlennocn
CBEPXY CAeyeT M3 HePABCICTRA

— In M {r)

ubo k{r) — TOMHHLIE POCT PYHKIEN F(z). B porazatenncrBe
HY;KIaeTCA NuMlb TPATOEOMETPAYECHAA P-BHOYKIOCTD HEAR-
KaTOPA.
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BozsMeM DpousBONRHEE ¢y B §3, NOJYUHEHARR YCIOBHIO

¢1<‘P3<q7+'pir- . (5)

# paceMOTPRM BCHOMOTATENRHYIO PyRKIAL
Fy (s) = F () exp {— Ah (ze=i%) — Bh (ze=w)}

B yrae ¢ < argz << ¢z [lockomewy ¢ymkuoma F(3) umeer
TOUHEGE pocE A (r), upn awdoM £ >0 HMeeT MecTo mepa-

BEHCTRO »
II\lFI(ZH—-_-O(k“Zl)) :0“5'9'1'3), 0y <5 BTE £ < @y

Hostonmy, ectn dyrxuna F (3} orpanmiera (0o MofAyiw) Ha

CTOPOHAY HAINGro yraa, To me reopeme 3.4.2 oma Byzer or-

panuueHa H BHYTPH Hero. VM3 CHAaaHROTO Caemyer, 9T0 He-

PaBEHCTBO

Re k (rei(q’_w‘))
hi{r)

Re & (rei('p_w*))

Hplpy=s A lim 0]

T=ri0

+ Blim

6y0eT BHINOARATLCA OPH @) S (¢ << (3, €CAHU OHO BRINOJHA-
eTcd (KaK CTPOroe HEPABEHCTBO) OpH @ =.¢; @ ¢ == ;. Co-
rnacHo odeAcTBAN U3 memmeut 1 § 3.1

Re hk (reie)

lim CEE = ¢os Ph,

Fepoo
B ME BHAHM, UT0 HEPABOHCTBO
Hr (@) < Acosp(p—oi) + Beosplop—ga) = )
= A’ cos pp + B sinpy
CHD&BEJMHEO, BCAK CIIPABE/UIMBL HEPABEHCTEA

He(g) << 4’ cospy; + B’ sinpg,,
H (g3} << A’ cos pps + B sin pe.

Aro u oamavaer, aro Pyaruma He(e) TPEFOHOMETPHYECKN
p-BREIIYEAA, '
16* .
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~ Bamenwanue. IloEaTve HANUKATOpa MOWHO OwNO O
BBeCTH He TCJABKC Ans Lenialx GyEKORH, Bo @ xaa dyHxon,
peryaapabtx B Bexotopom yras. H kR atom eayuae Te e
PACCYMACHNA MO3IBONHAN Obl JOKA3UTH TpHFOllUMBTpll‘IEGHyIG
P-BBIOYKAOCTH HHAEKATOPA,

Mz croiticts §yukumit rnacca 7, nowazanupix B § 2.3,
BHITEHAKT MBOUHEe RONesHple CBoicrea muauxaropa. B wact-
HOCTH,. NOIE3HC OTMETHTE ero MenpepbiaiocTs, HanomMAwM
TAKKE, ITO OpH A1006IX @1, $2, P3, TOXVHHEHIBIX YCAOBAAM

wléwgé%éwx+—g—,

nuauxatop He(@) menoir gyakonn mopsaika p OTHOCHTEIERO
kKakoro-mubo ee TOTHOTO POCTA YIOBASTBOPSET HePABeHCTRY

He(pr)sin p(pa—p2)
+ He(@2)sin p{@1—¢2) + Helgo)sin p{p2—g1) = 0.

It
[lonaraAa B B8ToM HepapeHCTBEe Py =@, ¢ = ¢ -+ %

, T
©a=@+ "+ MBI DPHXONEM K CACAYIOUICMY T4CTO DpHMO-

HACMOMY HEPABEHCTBY;

Hﬁ-(tp)—l—ﬂp(¢+—:}'-);0, —w<pecw  (6)

JaMeTHM eme, 970 W3 HEPABCHCTBR, NOAYICHROrO B
§ 2.3 opn fowkazaTenbCTBe HempepHBHOCTH PVEHROUE M3
knacea T, BHTEK2eT, 9T0 KAace Ty COCTOBT TOALKO Hz Oo-
crofaHEIX $yERARit. IlostoMy HHAHKATOP ¢yEROMA HY.Te-
BOro OOPAMKA — NOCTOAHHAA,

Teopema 383, Hyere F(z) — yesas Pynxyus no-
padra p < oo u Tounozo poera h(ry, m I — npouseoanuunisi
orpeaok deticraureabioli ocu, Beeden 060o3nauenue

- Mg(r, I} = sup| F (reiv)|.
et

- JAan awbozo orpeaka I cnpasedauso pasencreo

— 0 M, {r, D) o
o —=Fa sup F{o)



" § 36 UHAWKATOP POCTA IETON OVEKIHA 245

ede Hyp(p) — unduwarop yenoii Pynsyuu F(z) no ornouie-
RO K ee TowHomy pocty R(r).

Howasateascreo. Ecru orpesox / paszder na cym-
MY KOHEUHOIC JUeIa OTpeskoR {y, ..., [., T0 13 onpeje eHHn
BeDPXHEro fipelejqa HETPYIHO BEIBeCTH COpaBeAHBOCTL $op-
MYIEBL

— IhnM_ {r D — A (r 1)
lim —_ e = = max [li —EN kT . 7
o 0T} 1<hen e aqr) @

d1a BOPMYIA MOZROAHT HAM OPDSHHYHELCH DACCMOTPEHHEM
CKOJIb YTOJHO MAJBIX OTpearos /. ’

BosnMem 1npoH3BOTLEEH OTPEsOK r BHAA {(§'—86, ¢'+8),
roe wacae O >0 mocraroumo Mado, ofo3HavuM Teped
yroa

= {z: argzeI'}

0 pacemoTpaM B yrae S dyHRIIIO
Fi(z) = F(z)exp{—Ah(ze~™)}.

M3 teapembt 3.4.2 weTpyaHo BheiBectH, uto Gyvarnua F\(3)
Gyager orpaHmdena » yrae S', eClIH OHA OTPaHHYeHA HA €ro
cToporax (m ecan 8§ focratowmo mamo). Jxa orpanmieRmo-
CTH HA CTOPONAX JOCTATOUHO, 1T00LI BLIRONHAANCH HODa-
BEHCTBA .
= In|F, {rel(?L8)|
Tim ) <0. (8)

T 0

G [IO\{OlleIO cnefcTeua u3 aemmsl 1 § 3.1 maxommm, «ro

1n |F (ret®’ iﬁ))! —

TG H (9 = &) — Acosﬁ.

Iim

I 000

TloaToMy HepaseHctTsa (8) zasemoo GymyT BHIDONEEHE!, ec-
JIH B3ATH

Acos 5> sup He(y).
Qe

Hrag, opa anbux A, ynosIeTBOPAIONIEX STOMY HePABOHCT=
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BY, AMeeM
1F ()| < MAeXP(Ak(lzl)}u te 8.
Cnenoparent LHO,
e I M o (r, T7) i
lim h T Coos' S up H g (q). )]

r—eon

Hycrs pamma nexommoro orpeska ! papma. A. Pazofbem
£ro HA 7 OTPESKOB PABHUH NIMHG H OPUMENHM H HamKIoMy
u3 Hmx HepapeHeTBo (U}, a 3atem BOCTONL3Y eMCA dopmy-
a0d (7). 376 pmact HaMm

—1n i (r, I) £
lim ) < < sup H o (),

.00

cos 5= wel

Tawn ®ax MHCAO 7 HPOBIBNILHO BEINKO, TO OICIHIA CiAeIYeT,
qTo
— InM _(r, )
fim ———— < sup H; (¢).
E(r) o)

=00

IHotkoasky ofpaTHOe HEpPABEHCTBO CUEDWINO, MBI HPHXOIHM
K YTBEPHIEHWIO TEOPEMBI.

Hz ;owaszannoil TeopeMm BHAHO, WTO HHIHKATOP Ledoi
dYHENIN KOHEUHOro NOpAZKA JAeT HAM HCTHHHEYI HADOpP-
MALHI0 O pPoCTe 3T0H PYHKRUM B KamKI0M YIRe (HANOMHIM
o mprMepe Heqoli QryHrnH GecKOlIeMUOro MOPHIKA, ¥ KOTO-
Poii MHAHKATOD OTHOCHTENBHO €@ TOYHOTO POCTR PaBeH EYT0
fpH BCEX ).

TIpeskme 4eM ToBOPATL © elle OJHOM BRKHOM dTame B
PASBUTHN TECPHH IeIBIX (QYHRIXNE, MBI AOKAMeM OIHY Teo-
peMy He o nerwx pyBEKIuAX, a o Gywrmuax xuacca Ty

Teopema 3.6.4. Ecau p — He yeaoe yucao, ro @yLx-
yus H (@) npunadaexwcur waaccy T, roeda u roavko roeda,
Kozda e€e MOWHO npefderagure ¢ eude

n

' H(cp)=oj Qlp—B)dv(®), =

ede v(0) — gsynxqux,_ueyﬁuea;oxq_a.g U oepamuveRnas Ra
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orpesxe (0, 2n),.a adpo Q,(¢p) — nepuoauuécms € Repuo-
dom 2m Ppynxyur, onpedeaneMisn ma orpesse (—m, m) pa-
CEHCTEOM -

.

Qo (g) = L22L L8]}

2sinnp ' TASeR A

Howasarennereo, PacemorpiM  cHagana  ABaskasl
HenpepsiBHO Auddepermupyverole ¢gydunny f (@) u3 Kaac-
ca Ty, Odoamaans

wlo} = 4" (9) +0'H (o), '

MBI MOEM pARceMATpUBATL ¢yuknur H{p), war peulenrue
auddepernmanLnoro ypasuenus ¥’ + p’y = p(g), ompene-
' JleHHoe Ha BeeH ocH U HMeloulee Mmepuoj 27, JTH pelleHun
MOJKHO NOXYIATL ¥ KAK PCHICHHA RPAcBOd aaJauu

¥ o= plp), y(0) =y(2m), ¥ (0) =y (2n), (10)

nocraenentoli Ha otpeake (0, 2m). JeicraurentHo, ramioe
NEPHOTHYECKOE PEINeHNEe € NMEePHOAOM 2N ABIACTCH PelHeH:-
em Kpaepoii samaun (10). G npyroit croponsl, xakmoe pe-
menue Kpaepoft sapaunm (10} MoHo mepHopwwecru mpojel-
SRUTH ¢ HePAOMOM 27 Ha RCio JIeHCTRUTENRHYID OCh (€ COXpa-
HeAHey HEenpepHBHOCTH XBYX OpoRaBoigwx). Hemecpegcr-
BeRAbM  AnddepeBUHpOBAHHEM HeTPYIHG dpoOBEDUTH, 9TO
gopMyaa
gt2m
H{g) =2s—“’m—p \ p{0yeosp(p —0 ~n)dé  (I1)
* -
naeT wATeDecyIee HAC DerTeHie. JT0 pemenne eIWHCTREH-
HO, T4K K&Kk OZHOPOHGEe YPABHEHI® He HMEeT HeTPHAIALb-
HETX pemieHufi ¢ gepHogoM, PABHEIM 27 OpPH HeDeNOM P,
Beejgen ¢yErmmo Q,(¢), copelesennyic B HopmyIupos-
Ke TeopeMsl, 0 QyHENTIO !

L o]

v(g) = bfu (6) do.

JaMernM, 4To HETErpan oT HepEoArYeckol hYRHOEA 00 me-
pHOZy He 3aBUCHT or BHfopa HAYAILEOE TOTKE OTPEsKA
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HHTErPUPOBAHEA, MH OpHfieM K dopmyie, DpemIcHieHHO
B yThepmiaeHEH Teopemit. Qymkmua v(p) me yOnmaer Ha
orpeaxe (0, 2r) wmeuny noaowurensrocTH Gymrmum pu{p).
Jira HagGontinerc sHaveHAs Qynxkoug v(p) — OHo pakmo
v(27), MBL MOMeM MONYIETh Npotryio fopmyay. Has artoro
MOCTATORHO [PORHTErpAposaTs QopMyny gaa H{g) oo or-
pesky (0, 2n}, Ilocne HECTOMRHUBIX BLIYHCACHAR ODONTYIUM

in

v{2n) = % Y H (¢) d¢. {12)
0 .

Temeps HaM OCTaeTcA OCBOGOAHTBCA OT UPONIGIOKEHHS
0 CyIIecTBOBAHHN ABYX IEOpepLIBIEIX OPONABOANBIY ¥ PYHE-
uun H(p). '

Tyers H(q) — npoussonsuax ¢yaxua uz kracca T,
a H.(p} — noc/enobaTeTLAOCTs ABAKAL HEOPepHBHO JH-
pepennupyeMux OyuxoEii #3 knacca Iy, AnA  KOTOpBIX
I, (@) — H{p) paBHOMepHO Ha Bceji ocm, Hepes v, (0} mm
abozHaunM HeybsiBalouIHe DYHKIHE, FOCTPOEHHABIE ONHCAH-
HBIM BHIe o0pazom gaa Gysruuii 7. (g}, U3 dopuyarr (12)
BHEHO, 9T0 Bce (OVHRIHAE v.(0) orpamdienH mna orpeske
(0, 2m) mexoropoit mocToRHuOil, HesasncAmed or n. Ha reo-
peMer Xennm o OOCTeNOBATENBHOCTAX MOBOTOHHBIX OrpaHm-
yeHHRIX (PYHKOWI JIerKO BLIBECTM, 9TO CYLOECTBYeT Lpefe
limv,(8) = v(0), m wro mepexog K Opegeay B PABEHCTBO

- an

H, (9) = d\“ 05 (g — 8) dv,, ()

BO3MOJKEH.

Ana okoHYATENLHOTO 3ABEPIICHHA AOKA3ATEThCTBA HAaM
caeloBano O eme OpoBepHTE, uTo Kampaa gymkuua H(g),
OpefICTABMMAA HHATETPATLEOE QopMYToit, TpedIOMeHHON B
Hameidl TeopeMe, mpuHanuexkut xiacey T, Jlaa atoro mocra-
TOIHO LTOKAIATH, IT0 PYEKRHA Qp(@)} NPHABASAEMMT Kaaccy
T,. dtor axt BHTEXaeT M3 HAIUHX paccyRKAeHHil, HO npH
WONAHHH €ro MOMRHO NDPOBEPHTL M HeHOCPENCTReHHO,

Ananoriiinoe mpefcTaplenile CYUIECTBYeT ¥ JAR LeENHX
£, Ho TaM opMyTE HeMHOIO CAOMKHEE, o : ‘
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Teopema 3.8.4* Hycrs p > 0 — yeaoe wucao. Dyns-
yius H(p) rpunadaemur waaccy T, roeda u rosvxo roaé‘a
%0206 e¢ MoNHO npedcragute ¢ sude

H(¢)=5 0s (p — 8) dv (6),
0 .

ede v(8) — neybuisaioupan U O2PUHUNEHHAR KA OTPEaKe
(0, 2n) Pyuryus, yAoe1eTROPRICUAR YCAOGUIW

'

Y elftdv (B) = (),
g

L]

L]
a adpo Qpl9) — repuoduiecran gynryus ¢ nepuodor 2nm,
ohpedesennan Ho orpeaxe (—m, n} pasencraom

» ysinp(m—
Qo () = — 1ol .[Zn:))( [cp|] —nLpsm

Horazareascrso. ME onarr paccMOTpEM IBaMR[bI
auddepennapyemyno pyurnuo H(e) na wracca T, ¢ oURTH
odusHagny

wlg) = H"(9) + o*H (@),

BoawMem meucioe o), ¢Kodb YrogHo OXHIKoe K p, B BMecro
Kpaeeoii sanaun (10) paccMOTpHM KPaeBYK 3ajaTy

v+ pfy =p*{g), yO)=y{2n), ¥ (0) =y (2n),- (10%)
FjC

W () = 1 (¢) + (o} — p?) H o).

Hockonsry $yuxmua H (@) ApnAeTca peieRmeM »ToM Kpae-
BOl BANAMH, TO JUIA Hee MMeeT MECT0 NONydeHHOe HAMA
paHnee OpejcTABICHHE

2" .
H(g) = | Qo (9 —8)p* (®) db. (13)
L]

Mil copepmmmM cefidac B 3TOM HPENCTABNEHEH NpeNeibHEM
‘mepexox p1—rp. C 9T0H HeAb 3aMeTHM, 9T¢ HMOET MecTo
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aCHEMHTOTHIECKAA dopMyda

' cos
O AP = 5 + G+ 0P =0 40
C noMouibo 3Tofl acMMuTOTHYeCKOH (OPMyAB MBI OOJIy9aeM
ua dopmyam (13)

H(cp)h o
—j’op(m—omw)de +& (=1 \ cos p(p—9)- H (6) d8+

2

1 \ R (0)cos p (@ — &) & 4 O(p—py), pr0s
t]

+ 2sin mpy

Jlesasg =ACTE HANMCAHHOTC BHIPAKEHHA W HEPBHIE [1BA HH-
Terpalla B €rc NPABOH YACTH He JHARHCAT OT pp. [losromy
upedelt HOCAEAHerd HHTerpala AodMeHd CcyllecrBosaTe. Oua
CYOIeCTBYET NHUIL OPH YCAOBHE, UTO

1 {8} cos pe dd = 0, i {0) sin pb g = 0.

= }I;f

!‘Aél

3'1'}1 .}'Cﬂﬁﬁﬂﬂ PABHOCIIIBEHB OGHOMY YCJIOBNIO
o i
| eivop (0)do = | etovdy (9) =0.
o i

-

3aMenan eme, 9To

Zn

£ (- 1)05 (8) cos p (p — ) d0 = A cos pp + B sin pyp,

MBl OPHXORHM K yTBe)EIeHHKy TeopeMbl. UT opeluocioxie-
nuA, 9To dyuraug M () nBaxmabn HenpepbBHO . Auddepen-
THpyeMa, onAThH CCBODOATAEMCH € OOMOLIBI0 NPENENLHOTO
mepexopa, -

BaskHpil a7anm B PA3BHTUM TEOPHH UenkIX GYHKUHI, panm
PAcCKasa 0 KOTODOM. ME AoKasaiu rteopeMu 3.6.4 m 3.8.4%,
COLTOMN BO BEBOJEHHH B DACCMOTDEHHE KaAcca Ieldntx (yHK-
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L

nuii, ¢cpoficTBa KOTOPLIX OR€HE HOJMWO OUPeIeqAKTCA HI MH-
AMKATOpPAMH. JToT knace 6xn BRegen A. IdatorepoM u He-
sagucHMo, 07 Hero B, fi. JlepwnniM, OB moayvyun nassanue
uwnacca gensix PyHRNUE éncamne peeydapHoze pocta, ToaHO
cupegeJcHEe dToro Kiaacea morpebonato 6u1 ROBOJILHO MHOTO
MECTa, I MBI OT Hero YRIOWuMcs, BMecTo ompefencRHa Wbl
MOOBITAEMCA AaTh HEKoTopoe OpeACTABIeHHE O CYILECTBE
Aeaa,

3aMeTHM, YTO ANA NpoM3BoJLuHOH uelofi dyurunm F{z)
€e HHJHKATOP Ar{Q)} A0 camMowMy CBOEMY CMBICHY He NpPETeH-
AYeT HA XAPAKTEPHCTHRY ACHMIITOTHYECROMe OOBENeHUA
dynruun F(z), B ero onmpejenenun croHT BepXUUH mpenmer,
M HMEIHKATOp VKA3BBACT TAKEM O0pasoM JHIOL BePXHIDN
TPARHIY pocTa MOMYAs GYHKRHH F(z)}) Mo KaOKIOMY nydy,
Feust npa gakom-iubo ¢ B Gopryse uns HHIHKATOPA HMEET
MecTO TOWRHIL, a4 He bBepXHHH Opelets, TO M YiHe MOEEM
Wamucars  acHMOTOTHuYecKyw  dopMmyry nna  GyHRIHI
In |F(re™ | mpmr— +Foo. CymectBerno GORLUINE BOIMOH-
TOCTH IOABJIAIOTCA, KOMMA TOYHBIH Tpeden B Gopmyne A
MHAHKATOPA HMEET MeCTO HA IEA0NM OTPeske M K TOMYy Ke
pargoMepuo To ¢, ITpescIe weM mpoJosikaTh DA pasroBop
o pYHEIUAX BUOORHE DETYIAAPHOTD pOCTA, MBI JoKarKeM IBe
TenpeMel, W3 KOTOPHYX GyAeT BANXHO, 0 KAKHX BOIMOMHOCTAX
HfleT peub, -

Teopema 365 Hyers F(2) — yeaan dyuryua no-
padka p << oo & rourozo poera h(r). Feauw ma orpesxe
{a, B) pasnomepro no @ cyuypecrsyer npedea

. In i F (re{m).]
HF(‘P}=E_1£-W—, a<g<h,
70
Hp(¢) = A cos pg -+ B sin pe, a<q<b

Hpome rozo, cyuecrsyer w npeded

a3
. 35 1o [ F {rel®)]
im?® " —H, (9) a<p<h
o e T AP peb
npuiem 30ecvb crpemaeHue x npedery DREHOMEPHO O @ Ha
KawdBom orpeske, Aexwauger cTpoze eHyTpu orpeska (a, P).
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HoxasarerserBo. Mz pasAomepHOro cymecTtnona-
HHA Opefella ANA HEAYHATOPA BHITEKAET, B YACTHOCTH, 970
$yrknua F(2) ue umeer Byaefi B cCeKTOpE

fzl > Ry, a4 e<<argz<p—e

npn adoM e > 0 0 npu mocratomo Gompmiom Ry== Ry(e).
Jdro ozmagaer, wro $yaxnmua In|F(rz)| rapmosnina mo z
B KOTBIEBOM CERTOPE

p<<z2<R, ofe<argz<P—s
npu apbex gakewposasrbx ¢ => 0, p > 0 1 R < 00, ecnn
TOJBKC yHcao r > () HocTaToUHO BenuKO, IIoCROJLKY TORMEIN
poct h(r) mBr OopegmonaraeM, Kar BCerja, HMEIOMHM BIHA

hir)y =rl(r), rme I{r) — AHANUTHIECKAA MEIEHNO pacTy-
mad $yHRnUA, 10

hiray~aPh(r), - r-= 0o<aesk

Orcrofga MBI BHTHM, 9TO

. InlFira)| ln]F{r,.,)I. s hirlz]) .
lim =50 = lim Sy lim =
= |z |PH  (arg 2), a<arg: <P,

OpuvesM CTPeMiIeHEe K Opeiely PuaBHOMEDHO IO Z B YK&3aH-
HOM BplIIle KOJNBUEBOM CeKTope ¢ MioBbiMm € >0, p >0 u

R << 00, Caegonarensuo, pyuruusn |z|°Hy(argz) rapmonuu-

HA B yrae o << argz << P, K4K OPeAc] DPABHOMEDHO CXOgA-

nieficH TOCHeJOBATeNbHOCTH FAapMOBMYECKEX HyHKNEHR. Bh-
ynpeaup onepatop Jlamraca mya dysKUHN

Ulre®) = r*H: (9},

MBI HOTYUMM, ITO
0 =AU = r-2(pH (p) + H” (p)).

Hrar, MK gorasaxd, ato H”(¢) + p?H (9) = 0, oTkyaa me-
' MEQTeHHO LONYTIaeM UepBoe YTBePXAeHNE TeopeMil. Bropoe
yraepmnenﬂe TEOPBMH CJIeI[YBT Ba _TOorD (i]aHTa qT0 p&BHD-
MEPHO CXOMAIMYKHICA MMOCIEAOBATENBHOCT: TIAPMOHHIECKHX
$yurnul mMoxkne nounesHe Auddepennmpobars (udo gEbd-
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depeaunposasue rapMonuveckoll (yHKONH CBOOMTCA K @H-
TErpRPOBARAI 10 TPAHARE CKOAL YroiH0 MATOTO Kpyra ¢ mo-
- Mompio naterpata Ilyaccona).

Bropaa Teopema, KOTOpPYI0 MBI Ceildac JORAMEM, CTABUE
¢Boeff MeJTEK OTROT HA CAERYIOMIMit CCTeCTRCHHG BOSHHKAILD-
uafi poppoc, IIyeTh MEl WmMeem fBa HPHIEralouINX HOHMAMA
OTpe3ka, BHYTPH #aucIoT0 M3 KOTOPBIX PaBHOMEPEO 50O @
CYUleCTBYeT TOYHWE mpemea B ¢opMyhe ANA BREAKATOpA,
Yro. mponcxonut #a eruike srux orpesnon? [aa mowasatedas-
CTRA 3T0f1 TeopeMsl Bam noHAAO0ATCH ABE IPOCTLIE JIEMMEL

Hemma 1, Hyecrs ~{r) — sonoronno sospacrarouan
Pynryua, h(r) = rl{r), p > 0. Ecan das amwbozo e >0
CHWLETEYET ROCAEAOEATEALHOCT F —+00, O4f KOTOPOL T &
Srhas{l4+enu '

- lim + ) a,

nos 1 (F7)
ro .
lim ¥ viny -

PRt ir)

* =

Hornasartenscrso. BoapmeMm karoe-taGo ¢ >0 n
COOTRRTCTBYHMIVIO @MY HOCTEeJORATEALHOSTh F,. 2 chofiers
DOCAENOBRTETLROCT I H H3 OUPENETEHHA MeJIeHHO DPacTy-
mef GyEKNOU crelyeT, 9To OpH MOOM p) > p HMeeM

A+ & A () > k() > (14 &) 7%k (rpy)
norAa
Fo =1 << ryp1, R > N

Ho gyuxmus® v(r) MOROTOHEO RO3PACTAET., Haa’mmy OpH
To =2 1 5 Ty

(1 + )_pl Eiry (r ) < vff::,'l) é h (r) < : hr?:)-l) < (i + )pl k Ern—}_l;.

OTKYlA Cledyer .

a(1+ e "< lim 22 ghm ;:E:;‘c:_a (1 + &)™

.
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. —-'VI
Tocronnky ¢ > O npomaromtEo, a g:;% a 3_&25%} He

SHEHCHAT OT £, MBI DONYI8EM YTBEDHICHNE JEMMbI.

Temma 2. Hyero n(r) — neybuisaiougan @yrnyus,
kiry =rl{r}, p > 0. Ecau

ST T X ) T
}iﬁmSTd‘ =%
0

Te

hm ;:{(r; pS.

Rorasateancrno, Ofospasnum 7, {r) = [‘"Tm dat.
* : b
Tar rast h{ir}) ~2*h(r}, 70 o3 npefNOTOREHEA JEMMH OpPHE
awdom tI]HKCIlpOBaHHOM A MBI TETKO DOJYHASM
[o () — my ()] = (A — 1) 8,

llm

h()
b il = (1] 1505,

Ho n{r) — neyomaomana @yaxnna, IMoatomy n(ir)lni =
= ni(hr]—n(r} 2 n(r)lnk, orryna

r
ny () — ng (—]
A <n()< (Ar) — ny (1

- 1 A f A1,
In—
;l!
CrenoeaTensro, 2
13" n{r 43} P -1
n S lim = »‘!(r) < lim hmg T S, a=t
lnT T r—

TMockombRY ) MOMRAO B3ATH CHOJb YPONHO OIHIKHM K eIH-
nr) a Tim 20 (r
e B (7) (?‘) reeco 1 ()

jTBBp?ﬂ,ﬂ;BHHe JIeMMEL,

HuOe, & lim =2 HE ABHCAT OT A, MEl MOAYYAEM
‘!‘—.
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Teopema 386, Iycrs F(z) — yesan dynxyus no-
padra p < o0 u Tourozo pocra h{r). Obosnawum uepes I3
u I's orpesnu

I+:((Pn+ g, (p0+n)$
Ie = (@, ~ 1. py — €), . e, '_ (ML

wepea Si— cenrop
ST ={z: |2} <r, largz— q,(<< B}, (13)

a uepea my(r) — uueao myael gymkyun F(2) s cerrope
8

5;. Ecau npu wexoropom M >0 u npu ckoae peodno ma-

aon & >> 0 na orpesvaxr 12 u Iz paswomepno no ¢ cywyecr-

eyer npeden

. In{F{re'
He (@) = m 212G,

ro npu awbor O < 0 < n cnpasedausa gopryra

My {r)

. 1 . .
flm'r(;]' =3 {Hp (@ -+ 0y — Hp (g, — O}

}"—.'W
Jorasatensetso, Ila pasooMepuocTy CyilecTsoBa-
uus npefera B PopMyde 418 DEASKATOPA HA OTpeaxax 17
u {y BHITekaer, 4TO B yraax
—N<ATE 3-—Po<.—8, E< &I I—Pp=<lV]

AeAOT NINL KoHeuHoe wucao Hyreld ¢yanuum F(z). IToato-
My Oopu nwdom e<B<In n opr awdoem £>>0 mmeem

ng (r) = ng (r} 4- 0 (1), oo (16)

CunTas, 9To HA TPAWAIE CEKTOPa S; mer pyneft gyErROHEU
F(z), MW Mo)ReM H3ABCATE (POPMYIY

Re (1) = 5 g £l 4,

2mi
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RoTopoii BRAOY ReHCTRHTEABHOCTH UNCHA Ne(F) MOMEO upn-
JATE BHI _

'”I* ") = e f‘m{ﬁi}”d} | .(17)

o5}

Obo3manmm
Ur,9) = In| F {re"@®) .

Ham menatennHo BHpasath n.(r) depes dymxumwo U(r, g),
TAaK KAk 3HAAWe HEAHKaropa [aeT HAM ACHMITOTHYECKHe
Gopyyasl Toasko gna mvee. Ma ypasmeanfi Rome — Pumana
HETPYJIHO BBIBECTH (POPMYMY

F* (reitpotany

Hipat 3__ ' -__i ]
ThoaTey ¢ =09 =2 Ug(r0).

B cuay orod dopMyaml ma AyTax argz = Q- & uMeeM

]m[}’ ( J) dz} = U?" (r"l = s')d_:f‘ = “ﬁll«'oia'}’

a Ha oKpYEHoCTH [z| =7

Im. {f ((}) dz} = ?"U;. (r, q‘a) d‘iP, 2= refTata),

oatomy cb:)puy.na (17) nparnvaer rAg
re(r) = A {r) + p(r),
rae

he (r} = g}f (W, (tie) — Uy (2, — e)) iy
0

© w0 =% | Uil 0 de.,

“,'—-"'.'Aa
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Ha reopemur 3.6.5 canegyer, 9o

M)~ 2D H (@t ) = He(oy =)l (18)

Onenxa ¢ynxomn W, (r) cymecrsenno caomeee. IImenno gaa
Hee HYMEB A0KA3AHABIE BLIMHIE JEMMBIL
Pacemotpum dyssnmio -

.
» at
nt ) = { ne )%
¢
¥ AHANOTAYHO MOCTpoeHHbte PyHENAE Az (7) @ e (r). Cantasn
raa opocrorst, are F{0) =.1, upm monysaem aasa ymrunn
"
e () dopuyay

5 )= o | U9 do. -

Han pymkumn A: () us Popuyas (18) axerso noayuacw,

T 170

M) ~ i e (o +0) — Hi(wa— ). {(18%)

Odoananum
— M (r}

o= lim ——£—
e BLT)

C 0RO CTODOHRP, M HMeeM s (HYHKHER ™ (r) owerup-
HYK OLieEKY .

wg (1)
(r) .

Tim & (19

Z

C apyro#i cYopoHHl, COriacHO CABACTEHIO “H3 TEOPeMEH 9.5.0
mEA  Hammgoro ko> 1 ‘eymecTBYeT HOCHER0BATENBHOCTE
Py— 4050, VAOBRCTBOPAMINAA YCHOBHAM Fue) < n < Kipay,
M Taxag, 9to ' . '

STERLLNUS Lkt
m %G 2 =0 e

oo

i7 M. A. Esrpadon
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Orci0Ja BEITERAET HepaBeHCTRO

lim 22 ()

k4t i
—_— T T e TP —— a0
Te=ie 50 h(ru) = ( } °

1

Ha mepapencts (19} n (20} Buecve ¢ dopyynofr {18%) um
NoAYIALM, UTO

T :f{(r,) gnpiﬁp (G0 + &) — Hi (g — &)} + 280 (21)
B »
3% h?((’;-); | ~
2np (Hr (o, + 8} — Hy {1, — e)} ~ 230;:_—"]_:. (22)

Ha c[)opmwm (16) moamo, uto ap mooo-\{ d)mwﬂponaﬂﬂou
0<C <l

L] L L] »
— ) e () a {7 r
lim ’;G( = |im :f . lim —-—?H{ ) = lim ——4—‘:&( ").
r—e20 v{r} rrap ! U'J N—oe ! {rn) e i (r'ﬂ)

A71o sHasuT, 9T0 Bepaseucrsa (21) m {22} ocrawrea B caae,
*

- L]
ecay 3aMeHHTbL b Hux Dyurun© Re () dynuumeir Mo (r). Ho
Be/THIHHE]

»

Tim ::9{}}, lim f;ﬂ e,
b3 { ) e %{rﬂ)

y:re He 3aBucaT or £, Jloaromy, monaras € — 0, Mbl noayga-
eM, WTO

tim 7202 = 2 Uty (g + O — Hrlg— 0). @3)

[Ipr BmiGope mOCTHCROBATENBHOCTH 7. MBI MOrAHE BRATE k=
= 1+ &, rpe ancedo § 2> 0 ckonb yroguo Mano, [losromy, mpu-
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-
MeHAA JoMMY 1, maxommM

ng ()
lim 7 = s (3 (0 + 0) = Hp (9 — O)).

IIpuMenEs Temeph AeMMy 2, MH UQAYTIHM YTRePHAeHDe Teo-
peMEBL .

Ecinm pecr orpezox (0, 2r) momu0 pazfnts Ha XOHEWHOE
WHCAO HHTePBAAGE, BHYTPH KAaXKIOTO HE HOTOPEIX' CYUIECT-
BYET DABHOMEDHO 10 z ToIHBIE fipegen B dopmynse gna uau-
AnKaropa neaol ¢gymnuma F({z), o pra raxod nemoit pyus-
nue Teopema 3.6.6 [aer xopoiree ACHMITOTHUECKOe ODICA-
nHe pacnpenenelesa ee HyJeil. [leficTRUTenpHO, H3 TeopeME!
2.6.6 caegyer, 9410 B aToM caAyyae myad pyHrnma F(z) pac-
nonoKeHs BOAH3E Tex sydUed, HKOTOPHIC OTBEIRIOT TOTKAM
pa3phBa HpON3BORHON EHEAUKarepa. bBoXee Toro, pum uMenas
ATAX HyJeH MOMH(O HAOMCATh ACMMOTOTHRECKHe (HOPMYISL
Mu apugagmm ceifiac aToMy yTBeKOeHHI0 Goiee yAoOHBIH
BHA.

OfozpaunM vepe3 nr{r; o, B} uHeAo EyIeli ¢GyREOUN
F (2} B cerTope )

lz] <<r, a<Cargs << B.

Torpa m3 Teopemnt 3.86.6 exemyer, aro mpenen

e Mm@
S x @)

‘CymIecTByerT, ecAu Hi &, AN [ He COBOAHAKT ¢ TOTKaMH pas-
pslba pPoUsBOAHOM NEAHEKATOpPa Hx(@), Horopeie Mb 0003-
BadaM 9epes ¢ JoOyeTmM, Ois ompeleNeHHOCTH, ATC HH
OFHA U3 TOYEK (P, He PARHA HYMI0, H PACCMOTPUM (YHKIHIO

Ar(0) = 2mx (0, 6).

9ra Jymarmaa RYGO‘IHO—HOCTOBHHEI. OHa EMeeT CRAYKE
B TOUKAX @ = a4 DpeAmYHHA HTHX CKAYKOB paBHA
He(gn+0)— Hr (tp,. — 0). HosroMy, #Acnoibsys JenwTa-

17>
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dyarupro Jupaxa &{x), MH MomeM Haliacath
M (@)= ZAHp (@i + 0~ Helon— 0} (9 — ).

Ho a3 teopessr 3.6.5 HeipyAAO BRIEBECTH, 9TO A
Hy (@) + pHp(g) = |

=2 {(He @0+ 0~ He (9, — 0) 80 ~ ),

He (@) + 0*H (9} = Ar ().

B goxaaareaversax teopes 3.6.4 m 3.6.4% mp evpowss mpen-
crapnende gymxauu H(g) us knacea I, ¢ uomomen $yaK-
nay v(0}, esasamndoit ¢ ¢ynxobed H(q) mmenmoe TakuM of-
pagoM . (MBl ofozdazank taM v'(8) wepes w(8)). Taxum oG-
pasoM, Mpl BBIACHHIH, 4TO ANA OOHCAHHOIO HAMM DhlIe
waacca geawx QyRrumd F(z) ox augukaTop cemsad ¢ dvan-
nHelt A-(0), onaceiBaroImei pacupenedeRAe Hyneld QyHrrya
F{z} mo yrnau, dopmynoi

on
Hew)={ Qlo—0)arg @) .
b
RIS BEIenoTo p I dhopmyaoit
' on .

Hy () = Acospg + Bsinpg + | Qb (@ — 8) dh, (6)
. 0 .

B1A Welord p. 3necs, wax # B TeopeMax 3.6.4 w 3.8.4%, ampa
L]
Qo(¢) B Qo (9) openpcrasnsior cobofi nepEogRIECKEe PYHK=
| OEE ¢ OepHONOM 27, onpefeleHRyle HAa oTpeske (—a, )
papeRcTBAMA " '
oS p (I —
Qs (@) = =H =1 Le))

2sinng TR<e=m

—RRPRN.

04 () =(ﬂ—lwl)_2saur‘;p(n—-lq>n"
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3rn QopMyInl copareANHBE M AfH GoNee MRAPOKOTO
- KJIACC@, 0 HOTOPOM YHOMEHRAJOCh BhilHe,~— Mg KNacca (pymk-
' nuli BOONHEE perynaproro pocta. HMpesa, kotopaa nerna B oc-
ROBY ' ONPEHEICHUSI BTOTO KHACCA, COCTOHT B _TOM, UTO HyHlt
penoft GYEKHHE B NeHCTBUTEILEOCTE He MIMENAWT NPABRTL-
HOCTE HIW HelPaBHABHOCTH ée HORGNEHAH Ha (GOCKOHRYHO-
ctd. Hy»kB0 nHills MCKAWYATE '3 PACCMOTPCHNMA HEKOTODBIE
Majlble OKPeCTHOCTH Hydeli, W Gpath mpelex B GopMyle ANK
HHAHKATOPA MO OCTARMIOMYCA MHOMecTBY. Llompobmoe maTo-
#eEHe TEOPRH NedwX (VRENRI BROOHe PETryRAADHOTO POCTa
MosHo Haiitn B kuure B, . Jlesnna «PacupeneicHue Kop-
neil meanx pyeaxnwiis, Mocksa, 'TTH, 1956 r.

BAJAUYN W AONOJHEHUSA K § 36

1¢, Nvcrs F(z) — dyurnua, peryaapraa B nokyonocroctd Re 22>
= {0 R YNOBIeTEOPAIOMAA YTOBAID

lis | Fax -F iy = ¢ {e™), ' x>0,
Mokaaate, 910 hyminna

hply= lim e ™ In | Fx i
PO I

TPUTORONETPIUGCKA "p-RUNYEAR {AD He ofA3ATENLHO0 TePHONATHA).
2%, Oycte drynwnna F(:) perynapaa 8 nomoce |Rez| < ¢ B yaos-
NBTEOPAEF YCIOBHID -

|Fizt- =013, Y-t oo,
Nionazarhk, 910 qiyHsnns

e Il Pyl
e T I

BEITYKNA KHHO3Y.

. 3% Joiiazare, wTo Teopema 3.6.6. ocraerca ® cmme, eenn F(z} —
Be Oenad YHKUHA, a TONLKO peTrYafppHa B yriae jargs —qg| ss 1 1
"YNORAOTBOPALT YCAORHED . '

I {F ()| =0¢k(])).

&°. Nonazate, wTo GyAxmaa A {(¢) TPEAaIIemAT Kraccy T, TOT-
Ha u TOMBKO TOTAR, HOTHA 0Fa ABNACTes onopHod Gyurnmed Kanod-AH-
c BRINYLACH OrpaHEZEERCH 0OAACTE 54 MWIOCKOCTH.

&°. Tlyers F(r) — amarurAueckas QYHEOEA, Qeryaspaas 8 wony-
‘momoce Rez > 0, [lmz| < 0, 7 oycrs npe mobox a > 0 papmodep
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Ho WO ¥, G <5 [y g N, CYIECTAYeT TPejest

| Fted-in}|

he(y = lim W

“(wpose Toro, In|F(x + iy)} = Oev*). z— + oo}. QGozmauny Tepes
ng{2) quexe ayaedt £(z) B npavoyronvunie V< Re: << o, [tmz|<n.
MMoxasats, YTD

L Mg () 1 4 .
hrn--g';;;-'=W(J?F(TO)“h.F{~D}).

x-rom €

§ 3.7. Harepnoasnys geasix $hysrnnit

Ceffuac MBI KODOTKO pacciazkeM emie 00 0ofHOM HAMpas-
TeHMH TEOPHH WeNnX (YHROHH, GYypHO pASBHBABIIEIOCH
25—50 ner masan., DTo. MaupasierHe JXOBOJIBHO TecHO CBs-
BAHO GO MHOTHMH ApyTMMM OGJACTAMH AHAZNH3A B Teopull
GyHEDuH (pAmsl upuxie, HOMHOTA § SAMKHYTOCTH CHCTEM

byurumit ® ap. ).

Ocrornas nmocTaHoBKA 3aafawi  (MHOroKpaTtHo obofmjap-
11a/¢A  PABIHYNBIMH  clocOBAMH) COCTOHT B CHERVIOMIGM.

Mana wmocnegopareavuocts tTodex {A,}, rme A, — oo Tpe-
OyerTcs HAlTH yeaopda Ba knace VHRIEA (neleix dad xo-
1A 6Bl PErYAAPHBIX B HeRKOTOpoid 00aacTH, cogepskamei sce
TOYHH An}, YTOBLL BTOT JJace cofepykaix He Oonec oo
pyusuny F(z)} c sagannwmmy smaverusmuz F(k,). Teopemu
TAKOTO POTA HASBIBAIOTEA TLOPEMAMYU COUMCTAERHOCTL.

Korga rteopem:il o/ {HHCTHERHHROCTH yiHe NOAYYeHBI, BOIHH-
raioT ¥ Goaee caoxxmsle sageuu. HampuaMep, soccranoButb
dbyaruue F{z) 23 gracca eXUECTBEHHOCTH HO € FHATLUAAM
F)h,), unu HaliTy yenonua va gsucaa A., wrobbl cyilecTso-
sBana -@yurasa F{z) us xpacca efHHCTBEHHOCTH, [IH KOTO-
poit F{k,) = A,.

Mm Gyiaem rvopopute o6 oawoM us Haubolee npoeTLix
CAYYAeR, KOFJA HOCHEAoBATeMbHOCTh  {h.}  yAoBASTBOPAET
YCIQBHAM

0< Reh L Red,< ..y lim-" =g, ()

cnvoe Mg

rge < o< o, C mocnegopartexksocThio {A,} oObIHO



§ 3.7. BHTEPIOMAUEA HENEX ®YHEKINEZ 263

BCera CBASLIBANT PyRKIMIO

O = ﬁ(i— %)

n=1

Yenopusg (I), KaK HeTpyamo yOeznrees, GOECIIE*IHBEUOT ¢xo-
J#MOCTh GecKOHeNHoTOo nponaae,uemm.

Bor oxma u3 ocHOBHBIX TeopeM egMHCTBeHHOCTH.

Teopema 3.7.4. IHyerv gyunyus F(z) pesyaspua &
npagoli ROAYNAGCKOCTU, HENPEPbISIE - 8110Tb G0 MHUMOL
oclt i ydosaeTEOPRET YCA0GUAM

| F () | << M exp{(no — &) |y |}, —e<p<m el {2)
) :

| F ()| << Me\p(A\zn Rez> 0. (3)

Eeau F(3,) =0 npu n=1, 2, ..., a nociedosareaviocrs

{Aa} yﬂoeﬁereopxer yeroguam (1), 1o F(2) = 0.
NoxkasaTedberro. CHasana omenmm ynrmmw O (z).

Henoawsya reopemy 3.3.8, Momuo moidyaurs gopmyury

lim Inl'D(re )l

=00 u

ﬁnqisin(ﬂ, o<lei<m  {4)

B c¢uay HenpepHBHOCTH HHIKATOPA COXPAHARTCS paReReT-
B0 § BceX OCTAJIBHBIX ¢, HO YKe TOCAe 3aMeHB TOUHOIO
Ipenesa BepXUIM.

@opuyay (4) wacto Omeaer yzobaes mcgons3aoath sa-
NucaHHof B BLUMS

'1n|‘1’(:r+iy)|~na]y|,. ?ﬂiml%l;ﬂn;m (9)

PaccMoTpeM Tenepk (hyHKITIHEG

.
Fola) =g

Ona perynApHa B npaBoil noaymnockoctH, ude F(i,) =0,
H_RenpepsiBEA BIIOTE Ao MamMol ocu. Ma dopuyn (2) u
(5) supgmo, 4TO

F(iy) | --<~_Ms§exp(_—- erly|)
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mpy adom < £. OneHaM poer (bvmcmm Fi(z) s npasoﬁ
DOAYTAoCKOCTH. C 9TOR Mexbio BhIGEpeM nncuenona'renb-
HOcTh {ra}, AAA Im'ropoﬁ

Pa=> 00, Fau) << Py 55 2P0y, nxmly 2, i

min |®D (2)| > M exp(— 4ar,), M0
fil=rpn

CyImecTBOBAHHe TAKOR DoclefxoBatelnnLRoCTH {r-} BeITERACT
13 cneactsnA 2 teopemsl 3.5.6. Torma el noayuaeM GHeHKY

IFi(z) | < M,y exp{(A + 4o)r.}

Ha OOIyOKpYHKHOCEAX [3] =), Rez 0. Ecan upuuennrs
® Oyskewn Fi(z) apuanun MﬂHCHMy‘\iﬁ MOgLyIn B UOmYy-
KOAbHe :

rﬂ‘.—l < lzl < Fa, Hez > Dv

TO MBI JerKO TONYYHM W3 HANMCARNON OMEEKH ROpAREHCTRO
[F(z) ]| = M exp{2(A + 4o} [z},

cnpasefuBoe Ve BO Reell mpaBoll RodynaockoeTH. M3 no-
AyveHAb X Wepasedcts gns |Fi(iy)| u |Fi(3)| ssawo, aro
$yurmua F1{z) ymosnersopaer ycropHaM TeopeMe 3.5.2
{¢c yuwerom 3zameusmmn ¥ Heii}. Cormacmo stofi Teapeue
Fi(z) == 0. [Toaromy v F(z) = 0.

Ecnu wpepuonosxutsy, to F{z) — neaan ¢yukoea, u no-
TpeboBaTh, WTodH o#a ofpalmamach B HY/JAb B0 BCeX HYIAX
dyvaxrauaa @ (z), To MomHO DOXYyINTH cymecTBeAHo Homee
TOMHEE OTERKH ROSMOMKHAOTO pocTa dyremum F{z} (oTAma-
HOH 0T TOMHRCTEEHHOIY ny.nﬂ) Me apuBeneM celitac ogun
TakoH pesydbIAaT,

Howenonarenmowsl {\.} Mul mo-mpemEemy Gynem cum-
TaTh YOOBATBOpRIOME YCIGBHIO (1), HO ofozHaInM KomoI-
HUT&AbLUD

M=0, hp=-—1, ne 2y
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H BMecTo (YHEKNEE l.‘D(z) GyneM paccMATPHRATE $yHRIMIO
P(z) = 20(z). Caepx BTOr0 MH BBEJieM BeJHIHHEI

T, = TRe(ln -[-.?u,,.,.l), Com=0EL .

d GymeM mpegmosararsh, 9T UpH Beex n =0, =1, +2, ...
B Opi BeeX AeHCTBHTENALHHX y BLIOOAHANOCE HepPaBEHCTBO

[0, (2r + ) | = Mt exp(raly) - (6)

¢ oInpefAeTeEHoll MocToAHHOR ¢ M C KaKoH-IHGO DOJ0MUTeNb-
Holt moéronunoit M, ) :

Cnenyer aaMeruts, 9ro ycmobde (8) mpecsMa orpamius-
TeNEHO, H UTO TPOBEPHTHL ero BLINOAHeEWe N0 JaHHOH D0-
chefosartessHoCTH {A,.} ZRaneko He mpoctro, MomEO moKa-
8aTh, 49TO yCJAOBAE (6) BRIIGMIHKETCA A IOCICEOBATEAL-
Hocrr {L,}, EMeromeil BHg

w4, 2 ..

Moo masme mWOKA3ATH, YTO HIMEHEHHE TOUer A, STOIH
OOCHEAOBATENLUOCTH HA BeJIHUYHHE, He HPeBOCYOAALNIe
(2|n| + 1)~!, me mapymar ycaosuna (6). Omuaxo, capyroi
CTOPORBl, BUAHO, 4To AulaBieHHE K OOCAENOBATEALHOCTH
{A.} TONBKO OmHON Hapnl TOUEK €PAly DPHBOJHT K 3aMene
s yesosAn (6) moctosmaoil o Ha a - 2.

TeopeMa, KOTGPYIO MBl ceiidac JoKameM, JAeT He TONLKO
veaoana epmHeTBeEHOCTH, OHAa AdeT H PopMYIy, BOCCTaHA-
paupawoy ¢yuruae F(2) ne ec zsavennam F(A,), n=
=0, 1, 2, ... -

Teopema 3.7.2. Hycrs yeaan gymuwyus F{z)ydosae-
TEOPAET iepageHCTeY

|F(z+iy)| < M|x[**8(]2]) exp (o — &) [y]), (T)

ede & — BEAKAA-AUG0 NOACHUTEALRAR NOCTOAKKGA, a O{1) —
RaARa8-aubo PyHEYLA, CTPEMAUARCE K Ky npu t— 4 o0,
Ecau nocaedosareavrocre  {h.} ydossereopaer yeaoguam
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r -
(1) u (8), ro npu gcex 2 umeer mecro pasencreo

)

Fo= 3 L o0
‘D; (;Ln} z_;”“,

(HanwcaHEBIl pAga Ha3LIBASTCA UHTEPROARNUOHHBLY padou
Jazpansca.) )
" Hdoxaszarteansctso, PaecMorpuM mHTerpan
ha =gy | L8 &
T @ye) 21— 4
Ln,m,R

rae Ly mp — TPARHOA OPAMOYTONLHUEA
alm <Rel <z, |Im{|<R.

Mul noxaskeM crauana, 4To ITOT UHTETPAN CTPEMHTCH K HY-
M, Koria z — EPOU3BONTRHOE (NIKCHDOBAHHOE 9HCIO, &
n—-+o, m—--+oco, R>=n4tm
»

C sToll mensw 3aMeTHM, 970 OpH §, MemalgeM Ha ropnaod-
TANLAKX CTOPOHAX OpAMoyroinbHuEa, U3 $opMmyn {(3) a {7)
HETPYJHO BBRIBECTH OTEHKY _

F i) t ’

a o | s M e R

‘:Dl ) §—z = !
FHe £ << € — UPOMIBOALHOE HONOMCHTENLHOE THCIO, a Io-
cronnnas M’ sasmenr or & w or z Ilpu §, nemamem na

BEPTHLATBHEIX CTOPOHAX IOPAMOYIMONBHAKA, MBI nOAyYaeM
uz Eepapeners (6) u (7) ouemky

gt | et (s (ata )+ 8 (143D).
1 1t v I

3xeck OMATL €) <7 £ — OPOHRBONHHOe MOJOKHTENEHOE UHC-
Ko, a nocreanwaa M7 zaBueHT oT ey ¥ 5. M3 arux omenox
HEMEINUHHD HbTERKGRT, 4TO- .

Lo (2) =0

npn modom QURCHPOBAHHOM Z H HOPH k—> 4 00, m -+ 4-.00,
B- + oo,
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C apyroit’ eropoBri, BRMUCHAA HHTErPRI [,.x ¢ MOMO-
Db BRI9ETOB, HAXOAUM I AQCTATOYHO GoabluoM

nﬂ F F2)
S Pe(hy) 2 Ay Dl

Ioomp (2) = —

CaelosaTensno, Hepexoda K NPelely npH 17— oo, m—-eo,
R > m -- n, ooxyuaem

v Fh)

F(z) =4y e e
( )- ¢ )ku—oo O () 5 M
Teopema nokasasa.

O6pamaer Ha celd BHOMaHUe ToT (haKT, 4TO JBA BOCCTA-
mosienns F(z) s reopeme 3.7.2 ucnonssopamo oueHs M#aOro
ammaux (¢ ToIRd spenna reopemel 3.7.1) pamumtx, meobxo-
MUMBIX, ONHAKe, OIf CXOOWMOCTH HHTEPODIANHOHHOIO PAAA
Jlarpamxa. Bomee Toro, B ycaoBUAX ¢XoamMoctn paAma Jlar-
pawa HeJb3A BHIOPOCHTE Aa)de OZHY TOUKY, TAK KAK YMa-.
JdeHHe OOMOH TO9WH yMeHbmaer ¢ HA eJHANIY B HepaBeH-
c¢reax (6).

B caygae, xorma cxomuMocTs psana Jlarpamma Hexban
ofecoeuuth, sagada poccramosaeuwd F(z) mo F(h.) cramo-
BUTCA SHATHTENBHO caoxEece, Mbl pemuM o1y sajgavy @
samaTy o xapartepuctuke F(i,) B ycrosuax, moeoasHo
OnusHUY K yoTosMaM TeopeMu 3.7.1. Pesynprater, xorTophle
MBl HCOOAB3YeM [MJIA 3TCH MeTH, BCKPBIBAIOT HHTepeCHYH
CBABDb MEMIY POCTOM AHAAWTHIECKOH (YHKNEHN, poryaapHOL
B DOJIYOAOCKCCTH, A cBOHMCTBAMA HexoToporo paga Jdupuxie,

. ¢BA3AHHOTO ¢ 3Tol GYRKOmeR.

HaumreM ¢ MOKAZATENRCTRA ARYX TeopeM.

Teopema 3.7.3. Ilyers F(z) — anaauruyecsas gﬁyux-
yus, pezysapHar & noaynaockocru Resz >> 0, nenpepuietaa
gnaote Jo ¢¢ 2panuyrt U y&omereopamt,ccm Hepagercream
(2) u {(3), & i,— nociedosaretbnocTy, yaoe..zersopmozqas
yeaosuam (1). Tozda, ecau prd ,Zlupux.@e

Em'(a) - - @

[ ’ .
abcoaioTne cxoditren @ nekoropold noaynaockocru Rez << e,
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TO €20 CyMMG MONET BuITh GHAAUTUHCCKIL npoo"‘o IHCEH 6 NO-
aocy |Imz| <Ce, npusen Lwobol SHYTPEHHEE NOI0CE OHE

o2pahtivena,
HokasareascTsro Paccuorpum tbynhu,nm
foo
_ L F@

—ion .,

Tax kxar cornacse (2) u (9} npu nwbom g, 0 < e <g,
HMeeM

fy) —eq — e o
Dy , <AMemhl _ e

TO nmelpan paBHOMEPHO CXOBuUTCA B jioled  moxoce
[lmz| <&, &1 <e. X '

IMoxasieM, aTo OpH OTPHUATENBHEIX I, ROCTATOYHO BOMNL-
wrx no abcomoTioll BeMHYIAE, CYLICCTEYRT TAKam HOCHE-
JOBATENLHOCTL T, —» 00, I8 KOTOPOIL

B 1 —e, -
T O | <M, i mesze (10)

Bue yraa Jargl| <<n, 0 <n < %, BHIIOJBEHHA 3TOrD
PABEHCTBA MOMkHO foburhes mpu Beex |T|, TaR Kax Hugu-
Karop-H (@) dyrkumun

P = giges,  H@=TmLia|Feeo),

. ) i ’ R T .

B cany {2} m(3) orpunaTeneH opa @¢= 3 & OpH @ == 1
Bro TOHKe MOKHO CAGJIATH OTPHIATETRHBIM 3a ¢der BHfopa 3,
IloaroMy B3 cBoilcTBa TPHrOROMETPHILCKON BEHITYKIOCTH Cle-
AYET, 9TO0 NPH OTPANATeNLHEIX Z, NOCTATOTHO GONBMEX 10
a0coawTHoM Beaminue, upgukatop H () G6ymer oTpENaTencH

B yraax 1 << |arg b é--’l.

- BayTpu yria cooﬁpamennﬂ C HHIHKATOPOM NPAMEHHTH
neapsf, Tak Kak y gywsuur F)(§) umewrea momocs, Ho
CymecTROBAHHE Ey}HHOH AOCNEeTORATEALHOCTH Iy GJIE,H,)’ET a3
TeopeMBt 3.5.6 B UB BOZMOMHEUCTE B3ATL 7 OTPUNATENLHBIM
B CKOJb yropuo Goavmum no abcomoTHOR BeAUuMHE,



$37. WHTEPHONANGA UEAHE OVEKIEE 260

Ofoanasar depea €, rpamumy mouykpyra. 2] = 7w
Re§ > 0, mbl MojHeM Bammcars

ioo

N 1 (ro ., 1 (rQ .
PO=—m ) sgd=Rw oy

Tag xak.cornacEg- {10} marterpan no momyospyHHOCTE IR
H—» 20 CTpeMUTCH K HYRIO. Briugenan HOCJIGIIHHH BHTEPP&J!
G HOMOIIBI) BBIYETOR, HAKOJIHEM

P (z) = lim ( L),

- ilelqrﬂ- h)

i ' $ FM)
0 COIIACHO YCIopawn pﬂ]l o Efrme cxoanrea Opr
B=1 LT

Rez <« a. CuegopaTenrno, 2TOT pAQ M HAll UHTeTpal mpen-
CTABJIAIOT ONHY B TY Ke aHaiuTHueckyi (GyEkomo, UeiiMa
CIOBEMH, CYMMa PAJA AHANXHATHYECKH ODOJIDNKALTCA B mOJD-
cy |Imz] << e npm momong mmrerpania. Teopema poxasama.

Bropo# pesyaprar, KOTOPELE MBI [NOKajKeM, ABIASTCA B
HOKOTOPOM cMBICTe ofpaTHeIM R TeopeMe 3.7.3.

Teopema 3.7.4. Hycrs nocaedosareavrocts h, yoog-
aergoprer yeaosuam (1), a pad Jupuraie

L
P2y = 3 gpen
n=:

e

abrotioTHe cxodurcs € noayncockocry Res s a, e cymums
anaaurunecsu npodoawaerca ¢ noaocy |lmz| <e u ospu-
Huvena a srotl noaoce. Tozda fyrryua

F@=0@6@, ¢@=_/{ P(@)e=dz,

pezysapra 4 noaynsockocru Rez > 0 u ydosaersopaer re-
PaseHCTEaM .

P 0+ tg)| < Metmo=eatmn, | F(z) | < Mean,
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sle
gy <<e, >0 Rezay

Hpu aromx F (L) = 2.0 ().

Horasatenscrno. B mosoce [Imz] < e mm mmeem
mna cyMMEl piaga Jlupnxae aepasemereo [P{(z}| < My, no
cornmacHo ycaosuasm (1) mpu pocraroiudo GonbmoM & Gymer
BRIDOTHATECA elll¢ U Hela BeHCTBO

L [P (2)| < Mye—otl, jImzi<e, Rez< — b
HosroMy nuTerpan

oofity
Gey= | Perar, (rl<e,

ok ity

paspomepro cxogurea opn 0 <oy < Rez=x ex <o m no
TeopeMe Houtu me sasrent ot 1. Ha nmboit npamoii Rez =
==y, & < 1 < g, MBI (€3 TPpyOa moJydaeM INIA Hero oneH-
1y, B0Hpan T= == ¢ (b 3aBHCHMOCTH OT 3HaKa y):

|G+ i< Mpe™®, —w<yce (11}

HaiineM apanntudeckoe npofomsenns (2} Ba moay-
nnockocTs Bez > 0. Tas atolt vean manummem

Gy = | Plye=art [ P)evide=6,() + G, (2}

Oyurnnn e“Ga(z) perynapHa 1 orpaunvena apm Rez >
=n>0, a Jnd paxoMAensA AUANUTHIECKOIO IPONGIMEKE-
muA pyrrmun Gy (z) momctasiM B murerpan mmecto P{r)
ee pasnomenie B pag Jupuxne u npousterpEpyeM mowiae-
HO, 9To BUONHE 3aK0HHO mpd Rez > 0. 1o gacr mam

a[.'»\. ==2) hid
G, (2) = 2 a, ——u_-——-- = — g0z 2 a,e™n
a=i

—

n

Jamerus, uto GyEKOEA ¢*G\(7) orpaHMYEHA BEe KpYyros
[- -]

|z A <6, § >0, Tan nan pﬂ,::l,z1 a,e"" oo yenoeuio ag-
= A

COMIOTHO CXOFUTCH,



4 3.0, MHTEPOHOAANMA NETHX OYHKUMA 2H

Taxum ofpasoM, Mz Bupum, wTo dynknnn e”*G(z) pery-
agpEa B ooxyanockocTh Rez 2= >0, aa #ckAnwenueM
BPOCTHIX AONIDCON OPM z.== ). u orpagHdeda B 3Toll monay-
nockocTd BHe Kpyros |z — .| << 6. [Tocxkoldnky GymKOoAs
®(z) MMeeT B TO9KAX Z2==h, HYJU H YIOBICTBOPAET Hepa-
BEHCTBY ' C

[ D (z) [ << Medda, A =g,
To @yRRIBA F(z) = O (2)G(z) peryngapaa B norymiocKocTa
Fez 2> 0 u ygoprieTpopsier HepaBeHCTBY

| F (2] << Medr), Re:r®n>0,

Kpome Ttoro, nz Jopmyn (11) a (5) ecmenyer, 910 mpu aR0-
00M g < € BRITOABIETCH HEPABRHOTBO )

| F(n+4iy)| < Meme—2oly), — <Y< .
Haﬁoneu, . ’
F(,) =@ (h,) Buw. G (2} = D' (A,) ba. G, (2) = D' (»,) a,,,
t=ig t==} g

U TeopeMa MOKA3AHA.

TlocnennEe TeopeMH MO3BOAAIOT HOAHOCTHI pEmHThL BO-
npoc o Boceranosaerusn F(z} no F(A.} u of ycaoBuax Toro,
urolsl asena A, ABAARKCL 3NANEHUAMH B TOUKAX A, Pyux-
nHy  F(z), ynoemermopaionieii HepaBeHcTsaM (2) = (3).
ITpaBna, 0T MOCASAOBATENLHOCTH A, HAM HpWAerea morpelo-
BAaTh Koe-wro csepX yoacsmit (1). Huenuo mm Oyuem opeq-
DOTaraTh BEINOIHeHHBIM YCHOBHE

In{® (i
tim 1 Gl s (12)

N—woo T

Moigno forasaTh, uTo Uz Holee HPOCTOTO “Hpe NONOMRERUA

A, —d i=z|ln—m|h ar0 n=L%...m=12 . (13
1Y 11 =

ciexyeT bonoaHenme yomosma (12), m ppatom ¢ Y=

Teopema 375 Hyere nocaedosareaviocrs A, yovsre-
reopser yeaosusm (1) u {12}, a F{(z) — yeaceuan (2) u
{3). Toede npu docrarouno Goavwom g Pynkyus F(z) mo-
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acer Ouiry npederasdena ¢ sude

A P 481
F(") = (D(z){ EP(sr:} =i dx+ equ G)'((},n))z_.

ede P(z) — anarurunecran gynryus, npe@cmaman g do-
crarouno duseroti noaynacexocru Rez < a padom Qupuaae

A
P(5) = 2 m,((}n))

Horaaareanetro. Cormacno teopeme 3.7.3 pax Hu-
puxne P(z} aHAJNTHYECKE NpOJOKaeTcs B HOAOLY
|Imz| < ¢ 5 orpamMueR B 9TOl HONOCE (CXOMEMOCTHL PAAA
nerko caexyer #a (3) | (12)). AReauTaTecKoS NPOROAMEHHD
P{z) ocyuxecmnﬁe'rcg 1pn noMomu PopMYyKH

= foo

1 F )
Pz) = — 5= Ym{)e +df.

—ia0

PaceMorpaM (yHKII0

T(2) = j‘P(x)e-f*dz= 5}% 5 (};Eg erfc—z}d_rd;_

ITpr Rez > 0 nopagoR UBTCTPHPOBAHIA MOMKHO H3MEHNTH,
3 MBI DOXYYaeM '

{oe

_ 1 FQ) e s dl
10 =7 [ F8ewo L

—foo

Kax n » TeopeMme 3.7.3, MB MoikeM BLipaTh Ta®oe ¢ H Ta-
Ry HOCJIEJIDBaTeJIBHDCTL Fop == 00, 47O . ~

%3-9’2[(34’3-_"19, 1%l =~rp ReL>0,

Obosaavan gepes C, rpapany moaykpyra |§| < TIs, RelZ>0
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IOJTyHae s

_ 1 (P ey dl
i) 1 2:1;59(;)"““2;—5'_

11.

_ F(.. _'t] AN F’(?tk) e ati—n _1
@iz R (m)— T hy

Hs yeaosna (12) caenyer, wro pochenuHi pax cXORHTCTL
DpA HOCTATOMHO GONbIINX ¢ 0 IPeACTARNALT AHATUTIIECKYTO
dyurnuo z. Caenosarensno,

G F(hy) P

1{z) = ). (- Ay

-1 TeopeMa MORA3AHA.

Ha reopem 3.7.3 u 3.7.4 meTpyamo noayinrts Kar Heob-
XoOHMble, TAK W AOCTATOUHSIE YCAOBHA AJA TOTO, ITOOR TMC-
na A, 6pn amadennavu dywunun F(z), ynornersoparomed
vemosuam (2) o (3), B TOYKAX BOCNEROBATENbHOCTH An, YHO-

sreTBopsoniedf yorosuam (1) n {12},

Ons wayvenuns pagos Hupuxie MoOMHO DPHMEHATH Teo-
pemel 3.7.3 a 3.7.4. l'IpuBeL{eM npocreiimuil mpHMep Teope-
Mel TAKOTC poja.

Teopema 3.7.6. Hyers noctedosaressmoers i, -ydo-
stergopaer yeaosuarn. (1), Ecau pad Hupurae

P(z)= El a, e

abcoaroTho crodurca npu Rez < a, ¢ ez0 cymma anaiutu-
uecki npodoamaercs e nosocy |Imz{ << a, o > no, u oe-
panudena ¢ aroll nodoce, To ace KosffuyuenTol 8To20 PA-
da cyTu Myt

Horazarenncts o CornacHo Teopeme 3.7.4 Ppynkmaa

o

—_a0

Fio)= @z) | Poyeveds

13 M. a. Enrpagos *
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YAOBAETBOPACT HepaBeHCTRAM

| F ()] << Mear, " Rerzumo,
|F(1]-|—iy)[<M8‘BH{,|, 0 <&< r— ng.

Ho mo reopeme 3.5.2 (Toumes, mo 3aMeuaHHI0 K 2TO# Teope-
Mme) F(n+2z) =0. 010 BusMono muiis, korga Pz) == 0.
Teopema moxasana,

daARAYH H JOOOJNHEHHA K § 37

1°. ycth DOCneRoBaTeldbHOCTE Ay FHOBXETBOPAET YCAOBASM

0<h<h<.., D=+
==

Ecna aEaruTAYeckan Pyaxnoa F{z) pervigpHa d orpagidensa B Oony-
aJgockoctE Res > 0, 10 us yemomail F(hz)=0 n=1 2 ..,
crenyver Fizy= 0. .

2%, Mycre mocaedoBaTeALHOCTE A, FAOBACTROPAST ¥CAOBUAM

[ 3

21;1:*+‘°f

n=1

0(31(}»3‘(_..”

i ]
Ilowaaats, aT0 cHerema dyERNAE |2 7| noasa Ba orpedre [0, 1}, 1. a.
Ee CYMeCcTdyer HELpepHIBHON La JToM orpesne dryuxmmy f{x} = O,
HAR ROTOPOil .

i
j;(,—;)x""dx:o. a=1,2 ...
¢ -~
3°, Iycrs aocnenoBavelbEOCTE An YHOBIETBOPAET YCAOBHAM
. - ’
Oy Chg<ouy Ap = "U “+o(%‘), fi— ool h_p=2p.

FIOKASATE, 4T CHM & < 0, TO cHeTEMA tb},rmcunﬁ.{ei?‘n"} n=0, 11,
+ 2, [JI noaHa Ha orpesse [~ o, mo].
4“. YCTR ]IDCJIEADB&TGJIBHOGTB Z.,. YAoRIETBOPART y(‘JIOBﬂH_u
) . . n -
a\.1>0, lﬁ+1;An+6, 6)0' TNG’ R4 0,
R
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TToxaaats, \rrﬁ panx duprine
' i In|a
P@= 3 oty L 21 -,

* n-rm
n={i "

“ga wamnoM otpeske Reze o, b Jmz < b4 e, o> 2na nueetT
xora Os1 oAy ocolylo roguy,
6°. [IycTh MOCEEMOBATENLEOCTE An YIOBAETBODAET YCHOBHAN -

0<Rely<Reh < . 0vgm ~ 0 0 oo,
" .
e
a pan Ampaxnte P{z)——:-E ane‘*'"z aficodoTno ¢I0AATCA NPH BCAX 2 B

Nl

oo
. px
1P <M, Fa "Bl M’ | —wcrgo.
Cne=!

n
Tloxasate, 1710 ecan p < = 10 F(z) =0,



Tagaa IV

ACEMNTOTHYECKOE MCCIENOBAHAE.
" KOHKPETHBIX TIPHMEPOB

§ 4.1, ©yuxuan, npencTanieHNbe AATErPATAMN

IloBonbEO HPOCTO MOIYT OBITH HOJYLEHK TOUHBIE ACHMI-
TOTATECKEe (DopMyabl AMA weabix (yuxuni, DpegcrasieHHbX
uHTErpanaMy BHIA

F(t)= j g Mg, 1)

c

rre 2{z) — HeKOTOPAN ROCTATOTHO XOPOIUAS ANANHTHIECKAN
dyernEs, & C — KoHTYD, yXolamuil B GecKodedRoCTs o0omM-
ME CBOEMH KOHLamu WM opeum ka3 Hux. ODyurnuaa F(1),
opefcTABNeHAaA uuTerpameM Buma {I), Oyiaer nenoi, ecam
B Tex HampaBiclHax, ra¢ KorTYp ¢ yX0IUT B GecKONETHOCTS,
dyaknma Re 2{z) crpemiitea » oo Owurerpee, wem xioban
LOCTOAHHAN, YMHOKeHAad HA |2].

1A modydeHUA acHUMOTOTEIECKHX (oPMYJ HPHMEHIETCH
MeTON Lepesaya, 1aCT0 B COTSTAHMH ¢ MOTOJAMH TEOpPHHE BhI-
veroe. Barkaoe ppeuMmymiecTBo HHTerpalos Buga (1) meped
KAKAMB-IR00 - IPYTHMEE COCTOHT B TOM, 9TO A AHX MOKHO
AAaTH BecbMa 00IMHe YKA3AHAA HA TO, KAKME TOYKE Oepepaia
OOpCeACHAIT BX ACHMOTOTHICCKOE MOBEACHME,

M1 mo-npexuemy me OGygeM ygenats GOABTHOTG BHEMA-
HMA CAMUM TeXHUKe OpHMeHeHPA Meroja Oepesana, B wact-
HOCTH, 3ajava o0 oUpeRefieEMH ACHMITOTAYECKOro MOBEe-
Bra marerpanda (1) Cyper camrarben pememuoif, korga Had-
NEeRsl TOYKH NepeBATa M NPOXofdaMimil gepes HUX KOHTYp, Ha
KoTopoM Hamonpiee sHaverme Qyuxons Re ( — k(z) + zt)
JlocTHTaercd HMEeHHO B oTHX Tounax. Mp He Oyzem ocramae-
JHABATLCA HA ToApoOHOCTAX BHIYNCIEHAA BRKAAJA TOUIRW Hepeo-
BANA, & TAKIKC Ha CBOJICHMH ALY HITCrpanon ® nmerp&-
- JaM BUJIA

Tewt, 0 oy, E

<.
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- Iloa BKnapoeM TourH Uepesana z == c({) Mu OyleM HoEM-
MATH IHTerpad N0 9acTH KOHTYpPAa, Jdeialledi B Kpyre
|z—ec(t) | <<v{f)pclt), rme x(f) > 4o0, a p.{t) — pamuy:
BIHAHNAA TOUKM NepeBalia, 1. e. JR(c(2))| ™. B Gonvinueer-
BO CAYUACE JUIS BKIAJA TOYKM ICPeBaJia COPABEAJIMBA ACHMI-
roTudIecHan gopmyna

20 _netirmy
Volt) ~ Y g M, @

a INA BWIaga Hidana KouTypa O — acomoreruueckan dop-
Myna

1 —hecion-tei
Vo (#) ~ e heean, (3)

Uteber ayuille pa3bACHHTh XO0A pacCeYEAcHHI, AoOHMEEM
CHATANA ONHY COBCEM DPOCTYI0 TEOPCMY.

Teopema 4.1.1. Hyers (g} ==z*Pq, 22 4 |, J-agm.
Acumnroruveckoe nogederue UNTe2PAAd

F(:) = S e"—k(z}_l‘iz.xdz

npy x — oo onpedesnerca cymmol exaados ecexr Touex
nepeansa, PachoOAONEHHBIT 8 8epIHell NOAYRAOCKOCTH.

NokassareabeTBo BmACREM upemge Brero, Kakop
xapakrep mosepxHoctE i = Re(—A{z)}) mpm OoapmuEx z.
Tak wax h(z) ~ z?» opm z-»00, To, monaras z = re®, ‘mo-
ayaaem Re(—A(2)) =—r¢mcos 2me - o(r2»). Orcrona eng-
Ho, 910 Re(—A(2)) = -—00 mpu z == o0 BEYTPH YINOB

-

I(P_"%l<%.,. B 0y 1,0, 2m — 1,

1 Re{—%(2)) > + 00 npu z =~ oo BHYTPH yIIOB

2}‘ "1' :n| < 4 =0, 1, 2 =1,

lo—
Foar BOCHOXLBOBATECA reorpatbntiecxoﬁ TepMEHMIorEel, To
MOMCHO CKa3aTh, IT0 3TA MOBEPXHOCTH Tpeicrarnfer cobofl
2m ymedagii, pasfelesHLIX 2/ TOpHBIME XpedTamu.
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PacemoTpiM, Hak HaMenllTes XapaKTep DOBEPXEOCIH 071
poGapienusn enaraemore Re(irz). Hac Synmer MHTepecoBaTh
JMUIE YACTE IIOBePXHOCTY, PACHOJIOMEHHAR HAx BepXaeil mo-
AYIIOCROCTRI0, B Bepxnelt monymmociectn Bonnguna Re(ixz)
orpuparensra. Hooroumy B ymeawnsax obmas kaprEHEa ocTa-
HEeTCA TOM e, TONBHO oHU CTaHyT ewle rayOme, Ha xpedrax
Heno ofCTONT HEecKoabko clodkuee. CHAYANAA HpUH IBLIKeRNUY
BOOAL XpeGTa BblcoTa OYIeT DOHHEAThCH, TAK HAK & BElHKO
1 [IRBHYIO peab Arpact claaraemee Re{izz), Oamawo npe
HadbHelineM JRIKeBME BROAL XpeGTa BHcoOTa Joifger fo min-
HHMYMA W HAYAET Bospactark, Tan rak Re z2* pacrer Geicr-
pee, ueM |[z]|. Touxm xpedTop, MMEIOINA¢ HAMMEHBOIVIO BHICH-
TY, H €CTh TOUKM Oepebada. HerpyoHo npoBepWth, 4TO B
Bepxneil DOAYIIOCHOCTH TOUCK HEPCBANA CTOALKO K, CHOMb:
Ko xpefiTos, W 9T0 pachoXowenn ory ma xpefrax. Jlunuw
HauSHCTpeiilery e¢oycKa, BHIXOAAOIHE H3 3THX Toues nepe-
Balld, OYEBHAAO, VXOIAT B ORCKOHEUROCTH [0 YLXEJIBSIM, IIPH-
MBIKAIORIIM ¢ 00eHX CTOPOH K XpeGTy, Ha KOTOPOM pacOolo-
RCHA TOUKA HopeBata,. ' :

lyere 2 == ¢,(x} — ofgna u3 Touer mepeBada. OGozuamimm
wepez (), RoHTYp, €o0CTABIEHHBIE H3 AByX MuHM{l HawnOhicT-
peliluero coycka, BRIXOIANMIMX M3 9Toll TouxM. 3agaaHM Ha-
niparaeHue koHTypa €y GYOEM C9HTarh, TT0 KOHTYp C) Hadn-
HAGTCA B TOM H3 YIHERUH, KoTopoe GNIDKE K OTPHUATEIBHOK
4aCTH OEAcTRHTEeNhHOH ocd. MATerpan mo nedeTeyTenRmOM
OCH paBped cyMMe HHTerpanoB mo C,, & ACHMOTOTHYeCKOC IMo-
BegeEne maHrerpana mo ), gaercs BKIAAOM TOUKH CepenaJa
cp{t). Tem camemm TeOopema poxasaua,

Heno, 910 Te e paccyKAeHHA NPHUrORHBl HE TOAHKO ANA
TAKHY HHTETPANOB H He TONLKO IA CAy4Yas, Korga h(z) —
MHOrOUReH, PemamuM 3aech RBIAeTCH JTHHIb To oOCToH-
TeABCIBO, UTO TOTIKM IepeBaki YXOJZAT B GeCHOHETHOCTD o
aro B OecxomewHocTH HopepxnocTs & = Re{-—A{(z)) umeer
BUJ "epefyloIUXcH XpeOTOR M ymenwil, Malo OTANTAWONIIX-
CA ApYT OT JIpYyra. .

ITpu sTom pase ne obasarenbno, 9Tobw dyarpua —h{z)
GpEMA  pPEryiApna, oGAsATCARLA JIHING PCTYIAPHOCTE €M)
B Bepxuedl moaynnociecrd (r. 0. PyHRIEA e~ Momter 06-
pamarbea B ayas). OcloEeHNs BO3HHKAIOT TONLKO TOFHA,
Korfa Hyad € momagaior B 061acTh BIAHAHEA TOYKM Depe-
Baja, T. €. KOCA WX DACCTOANHE OT 3TOH TOTKE TOTO Me mo-
paRka, 4T0 W ee pagmyc eauauna, Dnopozem, aame m 8
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STOM CHY9Ae ACHAMOTOTHTECKOR none,qenne waeTo yaaeTcs
HAATH.

Npuvep. Haﬁnem aCHMIOTOTRYECKoe IToseaeHHe Ipad
B = OO BeJIHUNH 4,, ODPSACAACMEBIX PABEHCTIAMH

=\ le "du,

=
ta

il
i_;

o

fa=)

—
—_
R

|
Er—sg

ITo dopmyae Homn umeem
a. = i j‘ oz
» T 2mi Py
L, L@

Cornacuo dopuyne CTEpnunra (cm. § 1.4, npumep 3)

lnI‘(z)=zlnz—z—%lnz+ —;-111231-1—0(—:—-)

KOTHAA
t— 00, largZ| << m — 1

TaK UTo LoBepXHOCTh # =. —In|['(2)| npemcraBnser coboil
oiro yimekve (npw Re 2>>0) n opur xpeder (mpu Re 2<Z0).
K comanennio, na xpebre, kak pas TaM, TAe ROMKHa OHMTH

TouKkA mepeBata, GyHKRUA 6 ameer wylid, Urobm oCBO-

ﬁOJI(HTbGﬂ OT JTOr0 HNPENATCTEHA, 3aMeTHM, HTQ 9aCTL HOITY-
i

pa, IZeiRalas B yrﬂelﬂl‘gz| <-—2*- — 1y HeCYyIHecTREHHA XEJIH

OLEHKH, ¥ 3aMEHINM WHTETPNpORAHHe IO SKPYHHoOCTH |2| =T
‘MATerpHpoBaHWeM no L, — rpaanne cektopa |z] > r,

larg(—2)| < '}' + 1. Hpome rore, socnonpayemea dop-
myaoit T'(2)'{1—z) =

Jacr HaM

0, = fr(u, - peneintgy

L

snns: ocae aamens § = —z aTo

r

~ G {p g gy emmiemitinigy
L,
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K sTum maym wmTerpanam oce BANIN paccy!RACHAA TONAOCTRIO
OPEMEHNME], B DOATOMY KAKABIE U3 HEX ACAMUTOTAYECKE
paBeH BEJAALY cBoeil Touxp neperana, Onyerad BRIRAATKH,
CBHSABHEE ¢ BBITHCAEHHEM 3THX BRAAJ0B, NPEEEJEM OKOH-
FaATENLHLIE PeDYJIBTAT:

(—~1" ./ en le a-ninune“‘]—lu(ne"*}—l-oﬂ}+_

4 = og 111 n

4 e—nin wlne ™) —p(reFY oy ]

3neck (2} — ra netns (ysnnuu, ofparrod ¥ £ In z, Kotopas
DOIOKHTENbHA A HOSOMUMTENBARIY 2,

Temeph MBl HECROMbKO YCAOMHUM HAMIK Daccy mneans a
poxraxkem Oonse obumi pesyAbTaT,

Teopema 4.1.2. Hyers

h(z) =.22mda;?m~t - L ag,,

Acumnroruneckoe nodedenie unTE2paAq
. 20
F(y= | ettty
o -

npit t— 00 onpedeanerTca cYyMMoil arandoa Dayxr Toyex hepe-
GaAC, PUCNOAONEHHDIL GrUNce §ceX Opyaus 6eucraureab-
MOl oci.

AoxazarenneTno. Iipu goxasatenncrae HpepnAyIed
TEOPEMBl MBI BBRIACHWIM, KiAKEE NIMEHRHHA M BH] NCLEPXHO-
et u==Re(—h(2}) BEocuT caaraemoe Re(s), ecam ¢ suero
munMoe. HeMHOrRM cnojkHee peHIRTL 3TOT BOOPOC M [UIA K0~
onix £ ['pyGo rosopa, MMEIOTCA TAKHE BO3IMOMHOCTR!

B JAHHOM YINEAbe HAH HMMEeTCH JyY, BROABL KOTOPOTO
Re ¢t -~ —co, wan raxux ayecit wer, w Re 2t — o0 t10 peem
HAOPABMEHKAM B 3T0M YINETTbe;

Ha mauuoM XxpelTe HIH HMeeTCA. AVY, BIAGILH KOTODOTD
Re zt — -} oo, pan Taknx ayuei Aer, u Re zt —+ — o0 0o sees
HANPABICHHAM Ra aToM Xpelre.

Eeau v ywieanwe oot siyw, aodb woTopuro Re gt —oo,
BIH Ha xpedre ecTh Ay4, BNONS KoTopore Re zi— 400, To
O0BIAf LAPTUMA B TawoM VINCIhe WAH H3 Takow xpeﬁre ¢o-
XpanAeTcd — YIReNALE CYRIUSHTCA NECKOALRL Iiydine, xipeber
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BecKOAbKo Boimie, Ecau Bo Bcem ymenbe Rezl = +oo, 10
' KapramEa MeHATCH ~— YIUEaLe OKa3biBaeTcA KAK OH mepero-
PO'KeHHBIM HRIOTHHOH, KOTOPaf TeM BHIme, ueM (oJbme 3HA-
wenna t. Ecnu ga Bcem xpefrte Re 28— —00, T0 xpeder vHA-
gane HaX Obl pasMblBasTcA, H 2T0T PAasMhIB TeM raydke, ueM
Gonbwle anagcuuda

B neyx nmocnedsnx caydadx MmB ofA3aTONBHO- ToNYyIUM
roakH mepesana, Hun Oynyr camas nuskad TOYKA IIOTHHH,
MeperopaHABAMIEH YIICNbE, H CAMad HH3KAA TovKa xpedra,
HBXO0JAIIAACA B Cro pasMslToil wactH, B asyx nepssix cay-
4anx B yleake n Ha xpelre TOTCK mepesana me Gymer,

Beiscauy, xysa uMoyT JHAHAE  HanGsleTpefiliere cHycKa,
BBRIXOIAINAE H3 TOYeH Hepepajta. IIycrh Touka umepebasa Ha-
xoparca Ha  paamsitoM  xpebre, Ha Beem arom  xpebre
He 2t = —oc, Tar wro 7R ymeanii, OpAMLIRAIDINEY K Ralle-
My xpedTy, OMeWTeR JAyvyd, Bjo)ik woropsX Re zt - —oo,
IloaToMy awanH HanObicTpefilero CHOYCKd YXONAT B OECKO-
EeTHOCTE AMCHHOG Ho 3THM yimmeabas, (Ccobwm sasndercs
crywafl, xorma Re st Meuser amax Kax pa3 HA Tpammme xped-
Ta n yuenss. B aToM cayuae Benpoc ¢ voM, KYAa nofizer um-
HiiA Han(ecTpelnero ciuycka, norpedopan 0l HaydeHU) Clie-
aywmnx  Koedduumenron muorownesa h(z), Opmmako MBIl
YBHEUM, 9TG 3TH TOHKHE BOTPOCE HE HMEIOT 3HAYERHA AnA
otenox.) Eelm ToUka Oepepata HAXOMHATCA B YHIEALE, TO,
paccyaas AKAJOTHYHBIM 06pa30OM, MBI NPHAEM K BHEBONY,
uyro ofMa yuBug wanbnicTpeiimere cnycka yxomar » Gecko-
ROTHOCTE [0 YIIENEI, A BTOPAS — B O0RACTL CPABMATENILHO
HeDOXhIIAX 3HAYeHdi  Z, IMe BN NOBEPXHOCTH I ==,
= Re(—A(z) + 3t) oupegeanerTcs ToAbKO caaraeMelM De zé.
D10 aHauHT, TT0 B o0nacTE HeGonbmHX 3HAYeREH g JEAUA
BANGLICTpelinere COYCKa nolifer HO HANPABNGENIO, BIOXE KO-
TOPOTO yorsanne Re zt mapbonee ciibHo, T. € GOAIKO K V-
ay arg z = & — arg {. IIpodina obaacre meGompuiux smgue-
HA# 7z, nEaRA ganbmcTpeiimeroe cnycka yiiger B Gecwomed-
HOCTE HO VIIEXLIO, AeKATeMY OIuHe BCOr0 K XyUy arg z =
=g — arg . (Ecam rakmx ymenuii KBa, TO BOUpOC CHORA
CTAROBHTCA BEChbMA TOHKEM, A0 M3l OIATH K€ YBH[WM, IO
I3 OHCHKR oTH TOHKOCTH 3HAYCHHA Be HMeIOT.)

IIpexpe weMm NPHCTYHATH K 3aMeHe HHTETPUDOBAKEA MO
neficTBETeNbRCH OCH MHTerpMpoBaHHEM II0 KOHTYPY, COCTAaB-
nenHoMy M3 JIMARH manbricTpelimiero coycwa, EaM IORAge-
Omrea rpybo onennts BEAARN TOYeK BepoBana,

. L L
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Towkn uepeBana .z = ¢, (1) onpencnnmrca H3 ypaBHedns
h'(z) =, u opu t - oo umeenm

1 : '
. ¢ 2k
O | [Tt —

2m—1 2w~ IJ’

bl

Tde
k=01,...,2m—2,

113 Popuyrst (2) cliemxyer, iy JNA BK1IAAA TOMKE Oepesaa
Ve, () Mbl MomeM namucaTh

ln\V%(t)fN:im‘jt]’m"(,c)b[\?m (argt—%)}.

Takam o0pa3zoM, ecan

-

Iargt—% <Iargt—*%—,

TO BRAAJ TOYKW Repesana ¢,{i) mMan no CpaBHeWNIO ¢ BRIa-
HOM TOYHH Oepesaid ¢,.(I), U UM MOEHO OpeHedpeds.

UYepes €, 0D03HAMHM KOHTYDP, COCTOMINA W3 JWHUA Hau-
feicTpeliiiero  CUYCKA, DBBRXOTAWAX H3 TOYKN Oepesada
z = ¢, (¢}, (4 HAYHHAETCA U KOHYAETCH B JABYX PAAHUELIX
YIJ.lOJILHt Briflepes HampaBlIemHe 3Toro KOHTYDA TAHHM, WTO-
OBl ‘OH MAYMHANCH B TOM YUIGJIBE, KOTopoe OIMKe K oTpuud-
TeJEHOH YacTH JCHCTBHTENDHOI ocH,

IlepelizeM K MocTpoeHM) KOHTYPA HETEIrPHPOBAHYH, DH-
BRBAACHTHOMO AOHCTBUTENHHON OCH M COCTARJICHROIO M2 He-
KOTOPOro KOMHYECTRa KoHETYpPOR Ch.

HNonyeraM, 910 Rei << 0. B ymense, comepxames orpu-
HATCABHYIO 1aCTE HeHCTBATEALHON OCH, HITH Ha CEIOHe OFI0-
ro N3 NPHMBIRAKIOHY B HEMY XpeGTOB BMeeTCA.TAKAA TOUKA
nepeBIA, 9T0 BEIXOAAMAA H3 Hee AWEAA HAHOBICTpeiero
cuycka YXOAMT B GecKoHEUHoCTh IO 3TOMY VHEXb®, Bedn
TAKHX TOUEI f{Be, TO MEl BHOCPCM TY M3 HAX, KoTopad Omese
K ayay argz=gx —argl JITy TOouUKy ofo3mATUM wuepes
gs, (1). BrigeanM, ryaa yXoaAT BTopoH KoHell KoHTYpa (,.
Moryr mpegcraBmThea ise BosMomdoctH, Ilepeam — Bropoil
Korel] Cp, YXOZAT B GeCHOHETHOCTH MO COCENHEMY YINOAbKr.
Aro cocegmee ylenwe olazarencHo Oymer pacuoferkeHo
¢ TOH Me. CTOPOBBI, WTO H Jy9 arg 2 == —argf, Tax Kay
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¢ 9Toll CTOPOMB! BCA MORepXFoCTH Hm:ke. DBropas soaMom-
BOCTh — BTOPoil konew koHTypa Ci, yXOANT B (eckoueu-
HAOCTE N0 OJHOMY W3 ABYX ymeaull, agemampx Onuke Bcero
K Ry9y argz =. a4 — argl.

. IlepBas BO3MOMAOCTD COOTBETCTRYET TOMY, UTO TOUHA Iig-
PEBANIA JIMUT HA Xxpelre, pasgeiAWEM Hauie H Cocehuee
yuens, Ta me xaprusa Oyger HaOHOEATHCA E Bo BCEX
OCTANTRHBIX YVIOENBAX, PACOONMKEHHBIX B Tol Ke DoXymio-
cknctH (BepxHel RIM HIDKHER), 49ro M JydY arg 2 =1 —
— arg ¢ (wockoanky us ycaosas Re ! < 0 cxegyer, 9to
VIHEJIRe, COOSDRAINEe OTPHIATEABRYH 9a¢Th FeHCTBUTENbHON
0cH, ABNAETCA caMblM BHICOKMM H3 HMX), B arom cayuae
ACHMITOTHIECKOE IMOBSJIHHE MWHTErpala JAeTes CYMMOH
BRTAZOH BCEX TOMEK IePeBalia, JdeaumuX B ToH e Ioay-
ILTOCROCTH (BepxBell HJIu HAMHeN), 9To H-AyY arg & = —
— arg {. a3 moayTeunmx BHOe OHCHOK BHAHO, 9T¢ BRAAIH
BCEX TOUEK, Kpome Meppol H Rockenuell, npemelpeRuMo Ma-

bl. Brnape mepeoil m mochaegHed Tover OyAyT OpHMEpHO

0IHOTO TMOPARKA, eCIH { OJH3KO K 9HCT0 MHAMBIM 3HAYEHM-
av, Tem cameid Jjaa ODepeoii BO3MOMEHOCTH Teopesma Jo-
KA28HA, ‘ '

PaccMOTpHM BTOPYIO BO3MOMHOCTh, MBI MoMkeM npHMe-
HUTh T€ K€ PAcCCy/REeHHA, A0 HAaUMHAA ¢ QOHOIO H3 CaMBIX
HH3KUX YINeAHi, B XoTopoe Hac nmpusenst xoaryp (. Sewo,
UTO YTREDWHICHHE TEOPEMEL Mbl HONYYAM W B 9TOM CIyYae.

Ecnu BRet 2z 0, To MB JOIGEHW TPOBECTH TE He PACCy-
AeHWA, HO EadMHaA ¢ YIIeJdbA, COAEDHHALIETD TOM0MKUTENb-
HY10 9aCThL JeHCTRUTENbHOH ocH,

Tarum 0BpazoM, Bee BOSMOMRHOCTH HCHepHamEl, H Teope-
Ma JOoKa3zaHa.

AHAJIOTAMAYIO TeOPEeMY MOMHO [OKA3aTh M OAA WETEIpa-
a03 0 ToAyOecKoHeTHOMY HATEPBATY. ,

"Teopewma 413 Hyere

h(2)=2"(z" + a2 ' 4 ... dq,), extmiast

Acusnrorisecsoe Rosedente unteapaid

-
P(fy= j' PR
b

npu t— 0o 8gerTca cYMMOI ekandos uavaaa KORTYpa u {ecau
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’
TeKAA €CcTb) TOUKGH Repesata, Aexaiied ¢ yeae

a{m+4x—1)

- r ’ ==
m4 o F -

. EL
Jargz| << mge

Horasarcavcrso, Ilopepxmocts U == Re(—A({z))
opuE Gonpnmx z BMeeT BHJ IOWTH OABHAKOPEXY ymienafl, pas-
RenemgrY ropeeiMA xpeframu. [lparna, Teneph ¥a-3a MREoro-
3EAYHOCTH (QYHRKLUMH 2® BTY HOBEPXHOCTH CAeAVeT dpejcras-

_JATB DOCTPOBHHON HE MPOCTO Hajl KOMIIGKCHOEH INIOCKOCTHIO,
a HaJl puMaHOBON NOBepXHocThI0 Jorapudma. B ocmosnom
Hac OyfeT HHTepecoBaTh TA UACTE IOBEPXHOCTH, KOTOHPAA
PACIONOREHa HaJ HIOCKOCTHIO € paspesoM (—o0, 0), T. e
larg z| < =, ofmako WHOTAA HAM OPHIETCA 3ATAARBIBATH

"H Ha EpyTHe JACTHEL PpAMaHOBOI AOBePXHOCTH,

VIenss acCAMOTOTAYECKW COBIANAOT ¢ YrIAMRE

argz — 2k | z B=0, 41, +2
2 mora Tma o P = N S
- ! )
8 XpefiTel — ¢ yraamin
2k 11 P .
Iarg-'z“m+-aﬂl<2<m+a;‘ Aot £ 2

B cayqae % —egarglm, v me,acm{mmm

9acKoe LOBefeHHe RamIero WHTErpaNa OMPeleNfercs TORmbKN
BKIAJOM Hawdaja KOHTYpa umrerpaposanus, B sroM oponie
Beero y0eAHTLCH, B3AB B KATCCTEe KOHTYPA AHTErPHEPOBaROA

n
IyE argsas= &, &< g < Sm Far II NIPpAMeRAR Teope-
my 1.6.2. To #e yrrepjenne cupaseTmuBo W A1

T I
— e — —_—
nosgarg = 3 4 e, 3<2{m+a) .
QaiiMemes BRIACHEEWEM ACHMIOTOTAYELROT0 NoBLHeHmA

. y It .
nETerpana iipm £—+co, largt| < -5 — ¢ [inn rouex mepera-
na UMeeM acHMIroTAueckue (opMyNBL

1 ’ .
" ) n‘a'-T-'Ei'i s are ? . 2km
ex (7) Im+a, expt m+a—1+m+m——i
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‘TAR . :
‘ . k=0, X1, £2, ..,

- & O ¥X RKIA[0B Vca {t) — acumuroruveckde Hopuyan

m+x

- e m 4 2kn
In l V% “)I ~ A | { |m+& ‘cos {m 4+ x—1 (arg b~ ™M -|—a)}

Jlaa prnana navama rourypa Vo(f) umcen
In|Ve(6)] ~ Aln |¢].

Yepez C, Mu OymeMm mo-ppesmHeMy o003HAYAThH KOHTYD,
COCTADREHELI Ed AMAWA EAHOHCTPeHLIETe COYCKA, BRIXOAA-
X H3 TOUHE mepesala z = ¢(f) (({, onarTs HazmmaeTcH
B VIIente, jemantes Ojume B orpHUaTeALHON acTH gelict-
BHTeNBHOA ock). Doolme rosopa, MoeT cAYIATbCA, YT
#ouTyp C, BRIXO[HMT 3a Opefesu Halled NACCKOCTH C paspe-
30M, T. €. 3a mpeAcTEl yraa |argz| < m.

Moryr npejeTaBETRCs JB¢ ROIMORHOCTA! HAHR B LONY-
aaockoeTH 0 < arg 2 <C & ecTh TOUKa NepeBATd, HAH ee Her.

"Ecan mpe () << arg z <C 71 TO9KH Tepesaja HET, TO M
CTPOHM KOHTYp HIUTCEPApPOBANAA cacAylomwaM ofpasom: ot
Toury z =0 mjaeM 0O AYYY argz =—mn H0 TOUKH Z.= %,
B KQTOpoil mocruraercA muAumyM Re {—h(z) -4 3t}, a or
2TOR TOWKE — No auaane HanOucTpelurero coycka. Bemm npn
(0 <C arg z <{ n TOWLW DCpeRaJa IICT, TO NWHAA BRAaBOHCTpEd-
Iero’ CoycKa yXOAuT B 5eCKOHEGHOCTH IO VIHENBK, cofep-
skamemy Jyd arg 2 = 0. HocrpoeEntit KOHTYp SKEABANEH-
TeH Koarypy (0, +o0), W mHTerpaa Do HeMY ACHEMOTOTHYE-
CKE PABCH BHAAZY Hadana KOUTYpa.

Eenm mpr 0 <7 arg z <7 @ eCTH TOUKHM LEPERANa, TO ML
BO3LMEM TY H3 HHX, koTopad GAmMKe BCETe K TMONORETEALHON
TACTH JeHcTBRTEABHOH 0CH, CHAMKOM 2 = ¢, ({), H paccmor-
piy XORTYP Ch,. ITOT KOHTYpP KeHYAeTCA B ymeNbe, cofep-
mamieM JyT arg 2= 10, a HAuEAAeTCA B KAKOM-TO UPYroM
ymenabe. Eern Cp, HENAKOM AeXKAT B OOIYIIOCKOCTH
0 << arg z << m, TO MBI HEPEXOAMM K KOBTYPY Ch, COENEHA-
OWeMY YIIense; B KOTOPOM HAYHHAAETCA KOATYpP O, O CHe-
AyomuM, Golee Jaekus oT MoxoKETeAbHOH 9acTH feiicTeR-
TOAREOH oCH. JTOT mpoNecCe MH HOPOKOMAAEM N0 TeX Top,
moxa He foiltxeMm 1o yHIexbd, ONmEaHmero K JIyYy arez =
=0 — arg !, BIE NOKA Be {olimeM Ao Kodrypa Cp,,. mepe-

-
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+

COKAKIero Ayu arg 2 == 1. B mepsom caysae Mz gofapnm
Emie HHTErpAN o JMuHH HakbsieTpeiiinero enycka, BRIXOTA-
weit u3 Tourd z =.U (0HA ToMKe VXOHAT B OeCKOHEYHOCTL
mo ymeavlo, OGrmmafimeMy K ayty arg s = s — arg ). Bo
BETOPOM CAydae Ml BO3bMeM NMOCKeNHEI WHATErpajg He OO KOH-
Typy €Cre & mo Komtypy Cu, cocroamemy ms gacta (p,,
aexmamed » noaymaockoctd 0 < arg 3 << 71, JOOGIEHEB €€ 0T~
peskoM nyda argz =5 oT 2 =0 po TOUKM Nepecedemns
¢ C,. B ofoux eaywanx mel modyuaes, 9To ACHMOTOTHTE-
CRO# TOREJeHHe WHTErpada OupeHendercd CyMMoll BRIAJOB
HCEX OPOXOJMMBIX TOYEK Leperalla H HayvaJaa KoHTypa, Ha
NpHuBeIeAHBIX BHIEe TpyOBx acHMAToTHYecKHX $opmya anA
BKASJOB BMIMO, YTO BRKAANAMH BCEX TOUEK IepeBala, EpoMe
caMoit Heproif, MoHO TipeHelpeds, CaMaf mepBad TOIKA ne-
DeBANIA JEKAT B yIIE 0 <7 arg z < 7 W Z2eT BEAAJ, CPABHE-
MBI ¢ BEIaZoM Hadajla KOHTYPA, JNAMD ©CAH OHA JICFHHT

pyme largz| < Apre—b 4 Tem eauum reopema

) Mmoo
ToLdsaHa.
HOHO, NTO paccyAAeHAsr, IPOBCIeHHELS an'nOKaaare.m}-
CTRE TeOpeMmbl, OPUrOIHEL Hé TOJILKG JLTA MHOI‘G‘[HEHDB HO H
OJdA MHOMRX OpYIrax (I)YHKIJ.IIH.

3ANAMH.H AOHONHEHHA K § 41

A°, Tloxomay

o
Fo= | M bty

-

{m ~— mence gucno). Mowazate, aro-npe ¢ — oo

m—1

- m ) T
Fiy=4,, .{t em—loxp (cmt m—1 1 0 (t zm——l)) -+ .

_ m—i 2m __om
+(—1) 2m—1 exp (cm (—6 *m—1 u O(‘ Zn-] ))}}

rae
SR
— 2m —1 2m—i
] V“-inm (2m— 1), 43'?,.Il =g (2m) '

a BAR cremenedt ¢ 1 — ¢t GepeTca IHABHOC SHATCRNME,
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F o=

-, loaomex
to .
F (I) = § ua_ﬂ"euzdu' g —{, p= 0.

Toxrasats, atoe npa Rez— + co, |Im z] << ap,

Fa)=(—2'"""d+ o)) +
. =
o+ (14 o(1)) ¥ Znp exp [(a +%)(% — 1) +pe” }
a 1pu z—> oo BRe Doaymodock Rez > O, |lm 2| << np,

Fi)=({=2"=(1 +o(1)).

3. Nonoamm
F(z):j'._..‘;._du, p>0,
13
o r(E )
Toxasats, 370 ope Rez — + oo, |Im 3| < mip,

- H
Fo)=—t+0(" +exp (pe 40 (r’)),

a Tpit 2z~ oo BES noaymonocst Bez > 0, |Im 5| < @p,

F(z)z__zt+o(z—z).

&, Ityers

Pl = | o,
¢

orme k()= anz™+ aEm-ta4 ."+ @m, 4 { — IPRERLA YA

| . 1

) {argt — arg 2, -} 2km) < argz < o {arg £ — arg a, | 2sm).
- _

Noxasats, 910 acAMITOTHAecKoe NoBefeHde F{i) mpw {-—= oo ompeme- |

AASTCA CYMMO BXEAJOB TOYeK NepeRana, CAMMAMMUX X CTOPOHAM
PYOIG YRU4,
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5° Tyorbh (2) = ¢™% —ae™7 4 .., + g™t mo > my >
oo > mae [1OKA3ATE, 1T0 ACHMITOTHTECKOe OoBegeHNe FHTErpANA

o

Ft)= j g2y,
0

AasTCA C}\i\IDH BLAANOE HETAHA KOHTYPA W TOTIHD UepePada, Pacno-
NoxenHoH Oanxke APYrEx n uuno,{\menwaa YacTH ORRCTBUTEILHOD
GCH.

§ 4.2, Pagn v nponsreacHinA

Yacro ueasie E[J)’HKU.HII FHATNTENbHO HpOMie 3AJAWTCA He
B BWJe WHTEIPATON, DPACCMOTPEHWHIX B Hpef(biAyIHeM uapa-
rpade, a B Bife OECKOHCUHLIX PANOR WA GeCKOHEYRHX 1po-
uasefeEni, B »1nx cayvamx sajady FOXySeHWA ACHMOTOTA-
gecknx GOpMYN MOMKHO CBeCTH K MeTOAY HepeBaja, NpHMe-
AuB  ¢opmyny Jidmepa — Maunopewa wam KakyR-nuabyaL
apyryw, cxoxeyio ¢ Heid, TloxameMm, Kak 910 jejgaercs, ua
HeCKONBKMX THnaaHbx 3agadax. Haumem ¢ Rauboree upo-
croff,

Temma 1. Hyery f(2) — amaauriiecnaa diyuryis, pe-
2yARpHER 8 noaynaockocTit Be 2z 2 o {0 ~— He yeaoe wucao)
U YOOBAETSOPRIOWAR TAM YCAOGUI

|f(x-.l-iy)f<ﬁ(;€)eﬁwr, @< I, B(W) e 0, X v+ 0

w0 .
Ecau unrezpas Sf(:r) dr crodumea, mo
4 . .

otim g—ime

-
jzcx) det | LB 4 j S
n>o a i

HokasaTenbcTBOo, CHeya HOKA3ATENBCTRY TeopeMEl
1.4.2 go womyuenun dopmynnt (6), cosepmaem B Eeit mpe-
AOALRHE Mepexof WP 7 r> 00, ITC ¥ SAET HAM yTBepHe-
HII¢ JeMMEE, .

Teopema 42.1. Hycre p(z) — anwaruruveckas @yux-
yus, pezyaspras ¢ noayniockocru Rez'Z ¢ (0 < 0 — ne
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qé..tpe QUCA0) U YBOBAETROPRIWAR YCAOTUIO
|z + )| < M e 450 a<n (1)
npu arobox gurcuposannon A4 > 0. Tosda

0 . 0o ’ -
Eﬂ ) " = { () e"de — Z =240 @

A=)

(84n In ¢ Beperca eaaenasn eerav).

Aowragarenscreo. [na dymxumn f(2) = n{z}f
apu moGoM ¢ (Mpr GepeM ANA In ! rRaBEYI0 BeTBb) BEITOAHE-
HH ycnosaa gemmil 1, Hoatomy

X pt”

n>g

gt . oo
*1ni

) z'[nf
g(.r) &y + 5 ;‘%}—-— dz + j :;_S:Z;Z'%H da.

F -

L A

Ho ra opamoit Re z = g umeenm
l i (z) ezln

il larg 1) Imz] =
g EE g

=Me~NEA P s,

Tax 9TO MOCTemEMe npa RETerpata parEu O (|f]°). Ilepeno-
CA 9acTh CYMMEl, pAacNpOCTPAHEHHYID H& OTPHIATEILHBEIO
3HAYeHNA, B DPaByl0 Tacth, noxyuaeM (opmyny (2). Teo-
pemMa JoKrasama,

JokgsagAaA’ HaMH TeopeMa MO3BONAET CBeCTH 3ANATY
off ACHMITOTRUECKOM ONEHKe CYMME! DHIA K 3afade of acuM-
ITOTRYCCKOH OlieHKe BETerpana, 'BaMB'ﬂlM 970 HETerpal
HMEeT KaK pas TOT BHX, no'ropmii PacoMaTPUBANGA B HpEIEI-
aymem maparpade.

Yrobsl Hemuore yscuuTh cefe Mpeentl NPAMCHHMOCTH
aToll HopMyNH, pasiepeM ongE Opocrol MpEAMED.

OpuMep 1. HalizeM acEMIITOTHIECKO® EoBeflenns npn
t—r oo ($yHRLHN .

F(t) — Zo fﬂ(nl)—T' - . p}—;- .

12 M. & Enrpanltou'
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Mpu p > —!2- YCAOBHA TeopeMB! BEIDOJHeHH, TAK HAK coO-
raacao gopmyae (10) § 1.4 '

T

- I
\To+ip)| <Mge 2

Hoatomy

o0 B | . .
Py = | 106+ P 4-0(1-}1).

1
{ [Ipy wenanus MOMHO TOTYIATE BMECTO O(T) foxee ToU-

HYH OHEeHKY:

—_ i sm £ (Ian t) (1 +0 (ln t)) )

JanbREiryn oUedKy MB OPOBOLHM METOROM HepeBaia {Tod-
HEE, OpHMeBAeM pacoyigedna Teopemsl 4.1.3), Omyckaa
RogpoGROCTH, IPABEeM OKOHIATENbHHI pPeaylnbTaT;

.-

Ce—=fpi !

Fty=@m @t 2e® (1 +0(ttr°))1—0(\t|“)

npn ¢ — oo, Iargf[ﬁg%—}- 1M, |

. 1 . = 1 1
F )= (1 — - sin —p—) zm{lu G (i -+ O(Eﬁ))

B OCTANLHON TACTH NIOCKOCTH.

B »ToM npuMepe HaM BaiRHO TOIABKO OfHO OOCTOATENE-
creo, Oxasmipaerca, are yeaopme {1} mpmmoger x eoymecr-
EeEHOMY OIPAEMYEHAN) HA POCT CleHWBAeMHX (YyHRINH ma-
e npu Io0Bx TpeGoBAHMAX KMaxkoctH. Ecrectsemmo sos-
HMEa®T BORPOC, HEeNLIA JH ocaabuth 210 yoaoswe. Chemaem
9TO 84 C9€T HEKOTOPOro BENOYSMEHeHNA aeMmsl 1.

JdemMma 2, Iyers f(z) — amaauruvecras Pynryua, pe-
2YARDRAR 8 HexoTopoll nbaacry D, codepseauieil noaynosocy
Rez>>0, [Imz| <k (0220 — re yeaoe wucao), u ydos-
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AETEOPAIOWGR YCAOBLID

[fz+in)] <e(@e™, =+ived acom,  (3)
ede ' . :
g (x) =0, ' x -+ o0,

Ecau unrezpaa ‘Y f(&ydrcxodurcs, ro
2 20 :

3 im Tf(Z)dH Y“,,(fi"‘ +j" AL LN

g
a

ede C& — woboit KOHTYP, ulytguii ua roixy z = G 6 Hecko-
HevHOETh ghilte DelicTeuresvhol ock, ocrasnacs ¢ D, g Cy —
AHAAOSULRBLE KOHTYP, Aewalylili nuace delicTsuTeasnoll ocu,

Joxasarenvcrno. Ira jpeMua JOKABLIBAGTCA DGITH
TAK e, KAK U OpefLAyHIasa, ¢ Toil JJumlb pasauIel, aro pac-
CYyMACHUA, MCUONL30BAHHBIE TPH JOKA3ATENLCTE® TEOPEME
1.4.2, HpEMERATCA HE K NPAMOYTONbHHKY ¢ <7 Rez <7 N,
[Im z| < R, a & xoutypy, ofpasopanuomy wacTaMm jAHui

CT u €, nemamumMu aesee npaMofi Rez = N +-—é—-, 7 or1-

pesroM aToR MpAMOil, COPAHHAONINM RX KOHI[H.

Teopema 4.2.2. ITyers p{z) — anaauruveckan Hynx-
YUR, pezyaapHaf § nexoropol obaacru D, codepxeaueii no-
aynoaocy Rez >0, |Imz| <<h (o< 0 — ne yeaoe wiic-
A0}, U YF08AETEOPRINGAR YCAOGUIO

|w(x+iy}|<MAe"“. x+iyE D,
npu gobon A. To2da
o e
g
I piae ‘“f () etlnt
--jv | (2) e dz + T W dz, (5)
9 ct ca_

20e Cj' — arboli konTyp, ulywul u3 rovku z =.0 ¢ becro-
19% ' "
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HEUHOLTY griute DelicTouresvnoli ocn, ocrasasce e D,a Cg —

AHAAOUMHBIT KOHTYD, Aexawmull nuxe delicreureavnoil oci.
HorazaTelbeTEO. YTBePHMIEHHE TEOPEME CpA3Y OO~

AYH8ETCH, eCH HNPUMEBMTb MeMMY 2 ¥ dymruun f(z) =

= .u(z)e: lnl

Hpea npameneama GopMyasl (3) CocronT B TOM, 4TO Me- .
TOR DOPEBaia MOMKHO NPHMEHATL AJd OONYYeHUA ACHMOATO-
THYeCKOH oUeHEM He TONbKO TePBOro, He W ABYX TOCAeHHENX
narerpanos. angude DoliocoR ¥ DONHATETPANLHON (yHKOIN
HaM He DOMELIAET, ECHH 3TH Hodockl OyIyT HAXORHWTECA BHE
oDnacTH BAMAHUA TOUKH NepeBana, T, € eClIH pAcCToAHNe
0T TOTIKH Eepepafia 4o AefcTBUTEs ILHOE OCH BONHKO IO CpaB-
HEBHK € pajHYCOM BINAHMA 3Toll Tounu nepesaja. Ilocmor-
pHM, 470 HOBOTO HaM nobasur ucucabdcBansae GopMyawn (5)
ANA OUeRKE (PYHKINE npuMepa | ¢ MEHBIIAME p, |

Iipamep 2. Halijem acHMOTOTHAeCKoe UOBeReHUS
PyERITH

. © _-!_
‘ F(l)'—-’gﬂt"{n!) ¢, | >0,

npr -~ oo,
Temeps YCAOBHA OPHMEHEMOCTR TeopeMu 3.2.2 sulogue- -
et opl awbom p, Hoaromy

= L
Fiy= g [T(z+1)] "e'™dz
)

L"ti

1
Y {P (z e “2 peZ(]nH-?Tli)
. e?ﬂ:iﬁ _J" 1

T 3+1l '2“]1-'!—231‘]
j” [ {.'_e)—mvﬂ z—|—0( )

4

K pepsoMy BETETpaily Mbl MOMEM CPagy DPHMEBUTDL pPAcCyik-
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AewsA TeopeMmt 4,1.3, 110 gacT HaM
© 1
J' [T(z+1)] Pe'"dz =

p=1 ot 1
=@a) e 0! (1+0(1") +0(W)

T

_ fpu |“rgt|€$+ﬂs n>0, n

- 1

) [F(3+1)I-—’5’8:!"’a‘z=o(, )

£ {In 1P

)

upa .ﬂ:}argt/ z +1]

C nByMA NOCACHAMA MATEFPAIAMH BOLPOG HECKOTBHO
CNOMAEe, TAK KaK § HEX NONHBTerpaibHele QYEKIUE AMRIOT
acofbie TOUYKH Ha geficTBHTeNbHOH OocH. OJHAKO.BO BTOPOM
A3 REX BexuInHa lnf - 2ni, urpaoman poas ¢ 8 TeopeMe
4:1.3, HMCOT MOMOKHTEALHYIO MHEUMYIO 9acTh, TAK 9T0 B pac-
cyiteHnAx Teopembl 4.1.3 MOMKHO 000HTHCH TONBKO PACCMOT-
PeHNEM BepXteid monynNocKoCTH, rae ocobennocTell ¥ MogmnA-
TerpaibHGH PYHKUAN HeT. AHAJOTHYHO B TPeThem HATEIpa/e
Moo obolfitaer umnuell BoaynrockooTew. OrpamaTiiMCR
PA2CCMOTDERHEEM OLHOTO MHTETPalia, CKaXkeM BTOpPOTO,

JLIA TOUKH Meperana HMeeM YDABHEHUE

-;—z{_%(z Inz — z) ~|—Iz(h?t + 2u£)+0(«;1—) A

4 0 (ezniv)} — 0'_.

243 KOTOPOTO HaXoanad

_lnzzlnt+2m+0( )-!-0( e,

z=¢ (=97 (1 1 0 [e2ﬁitpe2ﬂi0)) o(t*).

" Pagayc BAMAHHA 3Tof TOUYKH (EpeBana paBER -

. P (tj o= o(x%)
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Tar Kax cormacro teopenve 4.1.3 B acmMuTotHueckyio dop-
MyZy BXORBT NMUIL TOYKA NEPeBAJd, ACIKALAAL B CKOAL yLOX-
RO MazoMm yrite |argz| <<, To TouRa DepeBasa WA He BXO-
IHT B ACHMETOTAKY, HAW HAXOOHTCA OT AEHCTBETENLHOH OCH
Ra PacCTOAHHH NOPAOKA {°, 9TO IHAYuTeAbAO GoMbule, WeM
€¢ pamuyc BARAHHA.

Taxkum ofpazoM, B Hallem cnydae MeTon HepeBada Opl-
MeHEM E ouenne BCeX Tpex HHTErpaJos.

Ecan p<g 2 n |argt| A —N, To ocHODHON BKIag B

OHEHKY HaeT TWIBKCO TOYKa INepeBala HepBOre UHTErpana,
H Mbl OOJYY9aeM

p—1 p—1 | o

‘F(f)z(zn}“’tae" (1+0(7) o mprgnga—n.

lIpw p < 5— w arg?, GauskmEx K ST, OHH B3 OCTABUINXCA

nmerpanoa gaeT BRIAN TOLO JKe uopﬂ,nka. Aty popMyny Mul
NpPHBOTHTE He GymeM,

IMIpnmep 3. HaiigeM acaMoroTHYECKoe uoueneﬂne ‘opit
t— oo pyHKIHEH

o

F(ty= X e %", 1<a<e

n=

[lomaraeMcs onArk opumennts Teopemy 4.2.2. 3aeco

—
n(z)y =¢ ameer ocobemrnocts npH 2=0, Tak 170 HaM
mpitaerea 83ATL 0<C o<1, [oatomy

o
i aing+-2ai)

F {l) - je-—za-i—:lmdz _I_ F _l__.-A_J"U?_

a

az -

n j’ +zil_n:M‘;>mJ dz + 0 (39).

BrisicHIM BO3MOMHOCTL II])I!M&HBHHS METO[& NepeBanak mo-
cleJlEHM ITBRYM uﬂ'rerpaﬂau Te coofpamennn, 4ro, npume-
HAA paceymaenua teopeMst 4.1.3, MM momeM orpaHRYETLCA
BOTYRAOCKOCTHRY, NO-MpEXHeMY cOpareéAnmew. Hymmno sbri-
ACHETE TONLKO, He OOOAKAeT NH AedCTBHTEALHAR OCh B 00-
AaCTh BIHAHHA TOUYCK NEpepana ZAA BTODOI0 H TPETbero iH-
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Terpajios (cormacRo Teopeme 4.1.3 @ac EHTEpecywT T0ABKO
TOYKE nepesana, Gamkalimpe K WONOHHTeNbEOA TacTH fef-
¢TBRTENbHOR ocn). OrpaHMusMCA paccMOTPOEHEM BTOPOTO
HATETPANA.

Haa Touxn nepesaja HMeem ypapHeHne

— ez Int + 2ni == O ("),

_H2 KOTOpOro HHKOIIIJM
L
i= C(‘:) = e {nt + 2Zni 4- O(mez))a—: e
t
==} 5‘-—1(1]][" -+ ([p -+ 2n)i +0(gzﬁ1g))g,.._l

rae
’ P==args — NS =M
Paniyc BAHARHEA 3Toll TOUKH OepeRaJa paseH
2-n
po(t) ~ A Q| 1})Fe=TT,

a paccToAHle OT 5TOH TOaKH uepesana A0 OCH UMeeT Ho-
PAJOR

—l———I o
(In]t|ye=T =(ln|ef)==T.
Juaumr, opa 1< <2 paccToARNe 0T TOURH RepeBata M0
OCH CTpPEMHTCA H DeCHOHBTHOCTH opH t— o0 ¥ BeJHKO 1O
CPABHEHWIC ¢ pajliycoM eabapusg, Mevop nepesana TphMe-
naM. Ecnn e &>2, To 0cobsie TOYRW Ha HEeECTBHTEAbHON
OCH OORAJAlT 3 OGHACTL BJIMAHAA TOUKE OepeBala W NpH-
MeReHREe MOTOHa nepesala HATATKARASTCA HA CePLe3Hble
TPYAHOCTH. ,
Ouyckan BHKIALKM, UPHBEAEM aCHMOTOTHYECKYI d¢op-
Myay wia F(¢) opy 1<Coa<<2:
2—o

Ft) =Ka(ln|*!)m[exv[ca(lnl { + giyat +o(1)] +
+exp[ca(lnii[ + {9 + 2n) i)?:'—‘ + o(i)]+
+- exp[cu (n|¢] + (0 — 2n) 5)-5—.7 +o (1)]}._ |
.3,qech p=argt, ca=(x~1) a‘*‘wl:?‘, Ka =V 2na{a —1).

+



iﬂﬂ T IV, ACEMITOTHYECHOE HGCJIE.!IOBAHEE. [IPAMEPOR -

Pasofpanuuii mpuMep Raer A0BOJALHO TOUHOE HpeACTaB-
JeHHe O Openeaax IPHMeHMMOCTH Teopemst 4.2.2 (koneuno,
€CIIH TOROPHTH He O NIAJKOCTH (YEROHE |(z), a TOALKO ©
CKOPOCTH BX yGbiBamma).

C momomrw Tof ke MeMMsr 2 MOMKHO ACUMIOTETHYCCKH
ONEHUBaTh M OeCKOHeUHHS NpPOHIBCHEHUA, WANPHMED KAHO-
HUYECKHS HPOH3BeJSHNA C FIANKO DPACIONOKEHEEIMU HYIAMIL

Teopema 4.23. Hycre ynnyua w=n(z) pezyaapha
¢ obuaacru D, codepmawpel noavwcureasinyio wacre dedcreu-
TEALHOIE OCU, U OTO6pANACT €2 63qQUMNO GOROIHAUHO U KoN-
HOpMHO HE yeo.at |arg w| <<, npuvest rar, uro Rew — -t oo
npi- Re 200, Obosnawun wepes L, kpuayto, nepercda-
wyo npu orofpamenuw w=pn(3) ¢ ays arg w=1.

Ecau snnoanenst yoaosus

dl
Siuml < o

u Ha 410608 rpueoli L, 0<|n|<<a,

In|p(z)| =o(|lmz|), iy, iew, (0
ro
F(t) —.-nl_]l( {n})zexp_[j.ln(i—m)a‘z+ﬁ(6. f)}

e

Ry |

t—>oo,-n< jargi| < n
20e

==}

e, (a)
H(a,t)z(o—%-)ln(—_t)HZ o,

b=l

npuuen ¢, (G) onpedeamiorca fopryany

.c“(a)zj' lnlt(z)a'z + S‘ ln;t(z}dz,

—-zmr. pLIiF
Lg,n
_ wfdz 1 [pz))td: o
kc,_(c) = j gt 1 J T k=t
‘Lv‘q !"9!"11 )
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(3nees 0<<a<1 a L, ,— KOHTYD, 0ODAROBAHAHE BepTH~
KanbHLIM OTPe3xoM, NAYIUHM #3 TOUKM 2:=g 0 Oepecede-
- BUA ¢ Ly, u 2acTLi0 Ly, mpymelt o1 210i Toukm oepecevesna
oo 0ecKONBYTHOCTH. )

,[[okaaaTe:lLCTao [Tpamenum nemMmy 2, B3AB B Ka-
wects KoHTypoB Ly M C; KOHTYpHI Lo o v L, .y cooTBETCT-
penno. Hockonasky cbmacTs, aakmosennas Mexny L, -, U
Lo o'ruﬁpamaemnwbyamueﬁ w==pu(z) B 9ACTH YFu&
Jarg w|<<m, 7T0 mpm sEauemmax £, ne}ﬂamux BHE Yyriaa

Iar_gt| <N, 1> 1), PYHROAA ln(’l — T

roder Mesxny kourypama L, _, w L, . Jpyrre yenmosua
Jemmel 2 gna 3Tol pyaKund Toyke BeinonBedsl, [loatoumy

: t d: -
]nF(!)zEln( ””)d’z 1 F In(-i—m)e—;m—;z:;-i*
L Lgn

+ ( ln(i— U)%-

Lag,—n

)ae EMeeT 0CODLIX

Ho ¢ noMompo yegopua (6) HeTpyam0 mOKAa3aTh, 9ro

! t dz dz
E o (1 - Wiz f e—2miz 1’”“‘ Int j‘ ¢—2mz__1 -
an _ lom

- -]
SUULLAN LGN O L S S 110 O
lgw ' Lam
® aHAJOTHYRO ANA HHTErpaga [0 L, - OTcm,a[a OONyTACTeH
_yTREpHIeHNE rrenpeuu TAK KAK

_ 1
5 —21 it + j‘ 2:1111 =0 — o

Lo. u. —-n

HeMHEOTO AOUOSHUB HAIIN DACCY:RASANA, JELKO TOAYIHTH
acAamaroTRIecKkAe dopayaem aaa F{I) sbmacm ee Hynei,

Teopema 4.2.4. Hycre giynxyus p(z) ydosaereopaer
yeaogusm Teopervt 4.2.3, a v(z) — iynryur, 06paTHAR K
ui(z) (re eerdo, norepas cosepuwiaer obpaTnoe orobpaie-
nue). Toeda npu t us_yeaa |argt| << n enpasedanen dop-
MYabL: :
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npu t, aexcqujur sviuie L,
=
‘l . ezfﬁ\v{ﬂ
Fymi=tge Eln( (z}) de+ R{o, B)}; -
1]
npu t, aexequpur Husxce Lg,

{1—e 2aiwit) % ¢
F(t)'—vwexp!i] (1+m—)dz+R(u, t)],
npu t, aexaigur wa Lo,

a0 y
F(t)l,-.., o) O {[Inll 4+ — lz) dz 4+ R (o, t}].

(3necs R(0, 1) — TOT e ACHMITOTHSECKHE DAA, 9TO @ A
teopeme 4.2.3.)

Ronaaa‘r enbeTBO, OrpaHIMAMCA [OKA3STENLCTBOM
mepBofi  gopmymael. llyeTn Toura ¢ Ne:xwr Ha KpuBoit Ly,
Q< <<a. Tor,ua, opuMenaa  JeMMy 2 K $yHKIHR

f(z) = BCEL ME! HOAYTaeM

- 2o -

dz
2 t—piz) Yt-—u(z)_l"

-}

dz [/
f —u() g T j t—-#(s) eZniE -

G‘—""I

Memay wpupeimua L, o 0 L o B Touwe z =v({) wmaxoanr-
CA WONOC cbyﬂﬂunu (t—n{z}))"'. Bmuwer B mem pasen

—v'(t). foaroMy no TeopeMe o BbIeTaX

Y wun
i Y@ L
Fyy — 1*_6-—2.15\:(:1'{"57 i—p@ T
a

: _ — . —1
+ q {t p{n dz & 5 ¢ —p it p(zn s

-2ntz : z‘li
Lo Lg,—a
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Hurerpupys or HyAA fio ¢, noryvaen

_ i 1)
ln £ (t) = l“ l jzmzw: +jln(1"“—'—) @ +

' ¢
-+ Y ll(_i__fl)).dz—l— f .ln_(.:_Lﬂ)dz.
) e—ints _ g S 2R
0,0 "l —a )
lIOChO.‘le} nocqeHle ABA HATEIPATA UMEKT TOT M€ ACHMH-
TOTHYECKN PAA, 4To B B TeopeMe 4.2.3, MH ODoayvaeM nep-
Byi0 na panmx dopuya. Bropaa mokaseiagTca coBepileHHO
AHAJOFMMHO, & TPEThLI0 MOMHO OOTYIHTH H3 coofpamenni
senopephisnocts, LoopeMa moxasana, :

Hpusep 4 Haiigem acuMOreiuHdecxoe mOBEAEHHE NPRE -
t— 0o pydrEBn

Lo r— '
F(f) = ’E(i le )1 m<-§-.

B nposepre Eympaercs Toabko yenorde (6). Ham mpa-
roit L, nonyuaem ypasgense Im z*=1v. Honaragz=z(r)=
== re'™", HAXQUHM, 9T0 DpR r—- o

—%

(P(r)m-j—z'qr“w Rez(r) ~ ]mz(r)ﬂ_‘_:%ri .

. 1 .
OrcioJa ACHO, 9T0 OpA & <3 ycaoBHe (6) sHDOXAEHO.
Onycras BeIAAZKM, OpuBefieM OKOEMATEALHYE® GopMyny:

W F (£) = Siu(z = 1) dg = e In (= 1) =

¢, 1) .
E o ""%(0) t+ oo targ(—Dl<®w—m,
, = _
rne
o
sin (.‘sy‘” sin T) sroos ™™

0w == ), @) =-i—f—'c-r,;ﬁ—s. ¥ gy,
0 .
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‘Ha 210M mEpuHMepe BIOAHW Tperesl npimenuuocru Teod
pem 4.2.3 u 424.
BANAYH M NOTNOJNHEBEHA K § 42
1°. TonomuM
o n

I

S N S—
F [3] hﬂ_o (11] rt + 2J}n

Hoxaaars, 910

Fi5)= V’E?_zexp {%—f— ez““‘+o(1;}+0(

Hl.—h
S

apt Rez—-+ oo, lImz| << m. n

ri-of3

OpA z ~= 00 BHe noaynoAocs Moz > 0, {Tmz| < 0.
2. Nycte p —He Hedoe wncdo ¥ p = [p]. llokasais, 910 ecan
oboinandTh

! o .
. & e Py D
I (z) = (1-::1 ")exp il '
™ '
P { o '_k
T, () = b“p ln(——z}—&z_pchz _
oo, jANg{—nilsa—1
e 1.7 &
"0‘“4p [ 2n, Ch=7c"§(“"5')' k0.

3% Iyers smanurwaeckue Gymumny ¢(z) m p(z) peryanpes s ob-
Aactd D, collepkamed DOAOEATENLEYW dacTh gedicysateavmod eca,
a C[)\’BI‘IIBH w = p(z) orobpamaer D wa yron |arg w|<< a. B obo-
3HavouNAX TeopeMu 3.2.3, eClH BLIODGIBEULL YCAOBAR;

t
~£P—[-l- dt cxopuTem,

.. BITerpan '
- d Suu} ! i



§ 3. HYJIR [EJIBIX OYHRINH - anm

a ua aobol lmnnoirq nek0, :
lﬂl?(‘)l=°{llm$H. Injp(z) l_a{“mz} preem, T€Ly
™

g

PO =% o 5 Yo “i &
wm—t = | wm T i
n=/| a A=0
£ o, Iars(—-nl-sﬂ——n.
e 0 o< im
~
¢, (0) = (P_-g}a{;!:( 3)]* ds 4 j‘ cpe{:‘:il-‘-izilh i
Lom

§ 4.3. Hyan neasx dpynwumit

B neyx mpeamaymax maparpadiax MBI PACCKASHIBAJH O
TOM, KAK MOJHO HOXYTIaTE ACHMOTOTHIecKHe GopMyaBl ANA .
‘ueaptx (pymnumEit, mpegcTapNeHALX HOTETpalaMHE WIE PAAa-
“mu. Ceiflaac MBI KOPOTKO HOKaMEM, KAK HAXOMHTE ACHMITO-
TateckEe GODPMYIB A HYJeH TAKHX PYHKINIL.

Bce acnMuTotrHuecKHe (opMYJAB, KOTOPEE MBI OOAYIALM,
HOCHIM CIeAYIMEH xaparTep:

F(z) == e¢grlrHell) L eg,{z)—l—o(!}' g+, 2&D, (1)

rae D — Beroropan Gecpomeunan obxacts, & g1(2) B ga(3)—
nse aHANMTHYeCKHe (PYHKOUW, peryaspune u oroll obmacTi.
Yacro B Takux acEMUTOTHYeCKEX (OPMYNax OHIO TOABLHO
oaHO caaraeMoe, Ho Torga F{z), ovesmjmo, He oépamanacb
B HYJb OpH HocTaTodRo Hoarmmux zD,

Hexogsr na tore, wro acEMIOTOTHYEcKHe (DopMYyRH Ana
F(z) muemT Bux (1), Mbl DOnETASMCA HRHTH acHMOTOTHE-
cxue hopmynst pan mynelt F(z),

Pagymeerea, natpume aceMirrornaecsnx gopyya saga (1)
He ABNAeTCA OOHIATONLEEIM JUIA JIOGHY Nealy Gyanmui.
Bronme MoeT ¢IYIATECA, YTO B RCHMOTOTHYOCKYK $opmy~
Ay BXORET He XBA, a (oAkmee 9HCI0 UPEMEPEC PAPHOLEH-
gpix cnaraemeix. Torfa, RomewHo, safadas HORYUoHHA ACHM-
nrorayecKAxT GopMyl [NA HEyAell upe’BEMe#HO YeIOMKHSET-
¢, MuL orpaBEYHEMCA ncc.uenunannem TONLKO cauoro opo-
CTeHIIero Cay9an.

. Cravana JoxameM conceu npocroﬁ peayanrar.
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Teopema 431, Hycre F(z) — anasuruveckan Pynr-
yus, pezyaspnan & obaacru Dv,, Xoropaz orobpawmaerca
dynnyuelr T==1(2) ssqumuno odrosiauno w konwfopmuo ua
noaynosocy Ret>»a, |Imi|<Ino, npuven Rel— +oo apu
r—~co, QObpsiawum vwepea D, 1< g obaacre, Koropas
orobpasxcaerca gynwyuei T=y(z) na noaynorocy Ref>aq,
[Imt]<<n, a uwepes o(}) — dyrryuio, ocyuecrergiomylo

abparkoe orobpaxenie.
' Ecau 8as F(z) umeer mecro acumnroruveckas gopuyia

F (z) = 2™ cos (y{(z) + o (1)), twom, 2 E Dy,

2de a{3) — npoussoavkan -AHAITHRECKAA PyHRYUL, pezy-
agpras 6 Dn,ro Pynxyua F(z) umeer 6 obaacru Dy,
M <<, Oeckoneunyro nocaefosureabNocTs HYLel hn,
KOTOPBIL CRPAEINSA ACUMRTOTUYECKAR FOpMYAL

1n$m(u(n—i—nn+%) -i—o(fl)), EELS |

{3neck no — HEROTOPOR KEJI0E MHCNO0, JABHCAINEE OT 7, H 4.)
Jorxasareascrso. Paccrorpum Gyakmmo

Fy (0) = 5= e~ F (0 (0)).

Ha ycmoemii TeopeMul cremyer, uro Fi(i) = cos ¢({), rme
pyexupa ¢(%) » monyoosoce Rel>a, |ImE)|<Iwo, pery-
agpna u pasHa [--o{l} npa §{— o0. C momomprn Teape-
Mpl Pynie ReTPYAHO ToKazaTh, 9To B monynonoce Ref=aq,
JImE| <m), dyukuna w=¢({) ognonucTea B Opu Xwbom
Mm<<v H OpH ROCTATOTEO foApIOM 4, & B TNOAYOOIOCE
Re w > as, ?lm w]<<ne, obpatnaa &k w Pyuruua P(w) pe-
rynapEa B parra w—o(l} mpn w— oo, Ciaempsatennuo,
p monymonoce Rel ey, |Img|<<m, dymruma Fi(L) obpa-
HIaeTCA B HYAb TOAbKO B TOYKAX

=lp(n(n1-1——§—-)) =:t(n1+—;-) +o(l),

THe R OTAHYASTCA OT R Ha HeKeTOpoe (MRCHPOBAHHOS IXe-
Ace UACHO Ro. Tak Rag A, ——m(tn) ME nm:yqam y:rnepm- :
AeEie TegpeMbl.

KpyureM HOLOCTATHOM TOKAIAHHON Teopeum ARNACTCH
HATWING B ACHMITOTHYCKOH PopMyne gaa nynen Heoupe-
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NENEHHOT¢ YHCIR My, UTOT HEJOCTATOK HeJbas YCTPAHHTb,
Be BHOCA CYILECTIENHO HOBBIN [PefHoioeHnll, Tak KAk 0o
acaMmTOoTHUECKOH opumyne amAa ¢yERIEA F(z) mHe Beerja
MOKEO CYNATL O 4ACHe ee HYJeil, AeRANAX B KOHeYHOH da-
¢TH paockoctk, Opnaxo ecan F{s) — uenaa pyHKuga m RaM
HUSBECTHO 8¢ ACHMOTOTHUECKOe [OBeNeHne HpHE JHGoM CTPeM-
AeHUH Z K 00, TO 3Ta 2aJa9a PaaperigMa,
IMpe:cae Bcero copMmyrnpyeM rtpeGoBamuf, HATATAEMER
Hd acHMOToTHYecikue Qopmyinl mix ueavid yukugne F(z)
. UpH z-> 00,

IchTr: ML EMeeM M OOMAPHO He HepexpaiBaiinHxes o6-
nacreit Dy, D, ..., D,., yxoqmuux s GeckoReUHOCTE W paane-
asiempx obnacte || >R Ba m sacredt Gy, Gy, ..., Gm 3a-
HyMepyeM ofMacTA TaK, 1Ta0bk mpu o0Xofe B MOMOMKHTENL-
HoM HaOpasleHUM moclte IY, caenosama &, a sa meit D,
IIpn sroM pas ynoGeTBA 34OMCH Mel OYAEM OOJAraTH

Dogi=D\, Gnii=0G).

C wampoit ofnaerwio D, chsseM aHanuTATecKyl QYHER-
EMI0 T (2), 0TOOpaaiOWyI0 D, B3auMHO OHHUBHAYHO H HKOH-
_dopMBe Ha ofnacTe, memamylo B yrae |arg§|<Ix, @O co-
pep:aurylo moaynonocy ReE>a, |Im | <<v, npr amdom 1
o UpH pocraTodHe GoapuroM «. [Ipu 3toM morpebyeM, ITOOWLI
Rev,{(z) = +oc upu z— o0, z&D,, u OygeM DORATaTL
Y1 (2) =11 (2).

Yepes LYY oBosmaumu nwmnm, OepexoRAEe OPH OTO-
Gpasxenmn {=v.(z) B gpamme Ref{>>a, Im{ = n. Byrem
NpegOonaraTh, 9T0 3TH JIHEAH OSDECOKANTCH OKPYHKHOCTLIO
|z]| = r npHE gocTaTOWHO GONBLIOM I' TOABKO OLNH Pas, H ypas-
HeHHe KPUBOH LY  zammmem ® nuge z==2z,(r).

Hamu npeanonoykennn oTHOcHTeNbHO ¢iyEkmna F(z)
CBOJATCA K CHERYIOMEM;

npu z&G,

F (z) == efa(To1), rrw, (@)

e gu(z) — anaantugeckue QYHERKIAW, peryAApHbie B 06De-
aMmenwn Tpex cocegnux obmacreit Gy, Dy, Diyy;
npu ze=h,

Fz) = 2emmoos(y, (2} +oll)), - cvew, (3)

rae o {2} — HeKoTophle aHANHTHYeCKHe QYHXIEMN, peryisp-
Hue B D {@ny (3) = a, (z) )., @yurumi 1,(z), o (3} u £(2)
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CBAAHE! MEMAY CO00H COOTHOMERUAME .
&8 = 51 ls) =2y (2)y ka2 m,
ErDy=op 2y~ iy, (3), k=12 ..,m 1Dy

3amernM, dro, 3amasas g,(z) 7 (2}, ..., 'r.,,(z); MBI 33~
naem Bee byukuma g,{(z) u o (z). JlelictBureanno,

g:{2) =g (3) —i12(z), u(z) =g (2)F+iv(2}).

Bonee 1070, ofoiiaa Beck KpYr, MM BepHEMCA CHOBZ K TOMY
e MeCeTy. Hpn TOM MBI TONYYEM, BoOSIOe romopd, Apyryw
hyrruE0, g; (z).Ho docronsry $yErmms F{z) geaas, 1o ra-
kol 00X07 He MOMeT HAMEHUTL e¢ 3BATSHHA, W MK HaXoInHM
*zho(l
F (z) = eniartotd) = E1FHH0 - 1€ 6,
J10 3HaYNT, 1T0 NPHE ROCTATOTHO GONBINAX Z WMeem g; (z) =
= g,(z) + 2avei + 0{1), rpe v¢— HeKoTOpOE NeXoa wHCIO,
Teneps Mbl B cOCTOAEHN cOPMYTHPOBATE GCHOBROH pe-
SVAEBTAT,
Teopema 4.3. 2, Hycry r;e.mn dynryusn F(z}) obaadaer
nepeuumeuabwu guiice cdoilcraamu, @ Re{r) — wucio Hy-
aeti F(z) ¢ mpyee |z) <r. Toeda

n::(r)mwz[ o o0 % 5+ 0],

(3aecws [u] osmazaer menyio> wacTh u.)
JoxasarenscTso. Ecny #a orpymuocta [z]=r mer
uyneit F{z}, 1o

fip (1) = -;—].ilw arg F (z) ——Lll“lm Im In F(z).

ppaed maMereHEe Imlun F({z) MomEo BEIYECAWTE He TOWB-
KO 110 OKDYMEOCTH |z|==r, HO # mo MwOOMY KOHTYDY, B KO-
yopuifi MOHO AedOPMAPOBATL BTY OKPYMHOCTH, He HEPOX0-
as uepes Bynau F(z). Ecxu gacTe 5T0T0 KOETYDA, CHEMeM g,
MewUT B OFHOCBABHOE 0O0MacTd, RHe comepKaniedt myned
F(z), 10 . . :

mou, ImIn F(z) = ImInF(z5) — ImInF (2,),
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roe 3 — HA9Wio 8, & Zp — KoHeN. H3 acEMOToTHueckHx op-
mMyn {2} o (3) sBEgEo, 9re B G, dyakuma F{z} ne umeer
HYJAelt, a B D, momer HMeTh HX JHIE MOKIY KPHBLIMH
L™ a LYY (e 910, KoMeYHO, BepHO BHE AOCTATOTHO
Gonemoro kpyra). IlosroMy gis mDopcvera H3MeHReRmMA
Tmln F{z) wmu pazofbem HAODI KOHTYp HA 9ACTH Ty - H S o

Ty, n— 3TO JYIH, mepeXogAmye OpH a'foﬁpameunﬂ ==

=1,(Z) B BEPTHRAIbHHE OTPE3KH

Ret = nn,, -—ncilmf;fim

Ife menoe UMcAo k, BHIGPAHO TakHM 0B6pasoM, ITOGH Moy
Iyroil okpy:kHOCTR |2[=r ¥ T, , He Gnuto Eyaelr F(z); ms
acuMOToTRIeckol opmysst {3) BEAHO, 9TO THCAO 7, MOMH-
HO YAOBAETBOPATL YCAOBHIO

m(m— ) <mla o)+ o) <x(m )
T. &,

= [ @)+ 5 o):

—
KOHBBl AT Ty n, J€MalOHe Ha JUHUAX LM a L§ ). MH 000-
SHATEM COOTEETCTBCHHO Mepes 3, y H Z; —y; B KATECTBO 38 4
MBI BO3EMEM KaKHe-HUOYAL HpPUBHE, ZaRAO4eHHEble MERIY

L u LY u cosqungmomue TOURH 2, o B Zit -

Hannourem
. ™m
Pe(r) = o= O Ba. Im lnF(z) + o 2 gay. Im In 7 (2),
h=1 k0 nut SR

JIag mepBOod cYMMB € DOMOINBK acEMuToTHIeckoll dopmy-
B (3} HaxomHm

mawm. Tm In F{z) =
™

— Im {ty (24,1) — o (25,—)} -+ Ham. arg cos (1@ + 0(1).
W

Comaﬁxo BBIGOPY JEHUR T, , EMECM
M3M. arg cos {}r,i (2) + 0(1)) =g (1),

© ke
20 M. A. Eprpadon
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i clefosatTeNbHO,
L0

E;t Fl‘i‘.l\f:‘. fm in F (2) =

=2z 2 Im (e () = o (—3n )} + oD (D)

Hamee, upHBHE 5, , NEWAT B ONHOCBA3HLIX ofractTax, He
copeprramex gyaeii F(z). [Nostomy

"

-—Znau Im InF (5) = - E Tm {10 F(Zppr,—n) — I F (2.0)}-

hd SHy k=1
Wz acamnroravecrux $opmyn (2} u (3) BupnHo, 9T0 mpA 2,
nesmamem memay Ly” m LET(,
lDF(z)*gk(z)—O(i)—l- Be—, le1< 1.
3uagur, _
Im{In F (241, -) =D F (2, 4)} =
. =Im{gs(2rs1, -n) — &2{22, 1)} + o (1) + O

L3

. [loatomy

-~ Enau Im In 7 (z) ——Elm{gk_l (2, om) — gk(zn Y R

21 h=1 %&.n
+ 5 Im {8 (21,—) — 81 (21,0} -l- o{i) + Bme—".
Ho .
Im {gy_1 (8x,—) — 24 Grn)} = — Im {or, (220) — o (20, —0)} +
+ Re{y, o) + v Ze—n))s a2,

Im{gm(zt = gi{z1a)} =
= 2nvg — Im{a {2, ) — o1 {21, -) }

F Re{yi{z1,n}+ 11{21 -n)} + o(1);

- ¢OTTACRO OMPATENEHHAD TOUEK Iy o H Zp —¢

Re 12 (2, n) =Re1u(z -n) =0
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Caepmopatennno, -

-2-1;—2 uast, Im In F (3} =='v, + E Ty + o (1) + Bme™,
=1 Sk,n ) k=1

CKIaJALIBAA 3Te RIpasKCHNE ¢ BuipausenneM (4), maxommm
m ' ;
ngry=v, 1+ 2 fy 4 o (1) + Bme=M, tet<i.

Tar Ran q MOMCT OBITh CKOMb YIQAHO GOJABIHIM, TO orcmna
caenyer

ng(r) = vy + hz:,ink-i—'o(i), o,

TTockonnky ne(r), vo H N, — HEIHe 4HCIA, TO ITC 03HAYAET,
9TQ HPH AOCTATOMHO OOILIUNX ©

rzp(r)_—_-v,,—}-‘é}lnk.

Benomuman onpeaenenye r,, Ml HPHXOLHM H YTBCDKACHHIO
TEOPEMBI.

flcue, uro, umea Gosee TOIHEE ACUMITOTHIGCKHS dop-
Mynsl mA F(z), M nonxydaeM H §odee ToIHBIE acHMUTOTH-
yecrne QopMyAsl A1a ee HYMel.

MMokakeM Aa JBYX HECJHOMKHBIX NPHMEPAX, KAK HpHME-
EAKICA JCHASAHHLIC TEOPeMLI.

Mpumep 1. ObosHauam wopea A, . BEAKIOHY R-IO HO-
roxuTenbporo Byaa Gypenuy J,(z) — pyaxapa Beccens
mopsaka § (5§ — Oejioe HEOTPHOATENBHOE WHCIO),

Jdas Gysxumu J,(3) MeTomoM mepesana MOkeT GwmITh mo-
nydeHa acuMnroTHleckas dopMyra (em. § 1.6, mpumep 4)

L min ool
J. ) = ]/ﬂfz-{(iz)*”'e’ 2,

(—iz) 2 - +:Ma+o( )} - .-
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(aAg @ ?GepeTcn BRTBB, HONOMUTENbLHAA OPY HOTOMUTETb-

peiXx #). HenoansyeM cRavana Te0peny 3.3.1, nonoxus

ns b1
vi{z) = 7 — - =7
Tal( Kak o (§) = + -+ 4. TG MBI lIUTl}‘ldOM

?Lu,s =ﬂ:(n+na) 4‘?'{"?'{“0(%)5 . Lt

Teneps mompolyeM ONPEACANTL 7ty ¢ HOMOMLIO Teope-
mer 4.3.2, OGosmaqun uepes n,(r) wncno uyneir J.(z) B wpy-
re |z|<Cr. B oGosmavennax reopemel 3.3.2 mmeeM

s TS 1

£(z) =iz — =5 ——ln (iz), g3{2) = — iz + 5 —5In(~iz),
pE=—t—F % n@=—+ T I,

noatomy g1 (3) = £, (2) u vo=0. Caenosareanto, uo Teope-
Me 4.3.2

) =[F =5 +gFoO|+[T+g+g+o0)]
Ho J.(z) mmeer s-xparmeil Hynb Opu z=0, u ¢ymsnus
z7J,(z) wuerma, Tax uro R(A. .}t e)=2n+ts (upﬁ 0«
<7g < -’—;—) Iogcrasiuns An,s = n (7 4+ no) + ’; -+ %—s_'-i- 0(%)

B ACHMITOTHUeCKYW HopMyny mas H,(r), Mpl HAXORUM Pp =
= — 2, CaegoBareabuo,

b =05 ;)M(.;;), e

TIpnmep 2. Haitmem 2CHMOTOTHYECKOE UOBE/GHHS IpU
AF—r 00 BUJAMSUHEL Ap{r) NIA

F‘(z:)—- 3 e—" 7, g-<a<z.

n—D
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B opumepe 3 § 2 Mu moqry9mam acumorotudeckyrn ¢op-
wyny ana F(z) npr 1<a<<2. Ecan a}%, 10 aroit dop-
Mya¢ MOMEO OpUAATL Gollee mpocTold puA:

12— o
F(z) =M, (Inz)**" exp[cq (nz* ' o (1)}

' .z-am, largzl&sn—n

2 §
12-c =

Fz) = 2M, (In{~2)**" e\pca{{ln(—zn -

2‘*—& g oo, "!'"'-
— nat (ln( ))a_]] TS (m—mi_ . _aﬁl—f-‘ 0(1}).
rae . - . |

1 o
M, = Vfiia el = (e —Na *L

B ofoananenuax teopemw 43.2 mmeen m=1n

&

i (2 =caunz>“_‘_?--§2

g [nz,

1
a— I

3, (r) = —r.

(2=

Herpyamo ylenatien, aro vo==0. Ilooromy

N
nplr) =| 22 a4 L (1)] -

i N
t[(lz'r)ﬂ 4;’%{0{1)], s,
a(n—'!if.om}a_l'

by =c¢ s . LR N
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‘BATAYM H JAONOJHEHHA K §43

1°, Monorum

| 2
Fov =g | s o
L

rie f: — rparena moxyhnonocst Rel =&, |ImE| < x, a > |z|. Tlycts
Lo —Bymu F(z}, nedaline » BepXHeH NOAYIIIOCKOCTE, 38HYMepoBAE-
Hbl¢ B OOPAJKe BOIPACTAHAA MOIVIeH. Hm;aaa-rb q9T0

slnlnn

i
1n=1nn+ln2n:+'2— Torm +3 2n +O(ntnn)

§ 4.4. /lpa npuema nocrpochus NpuMepos

B sarfoueHHe KEHr# NOTOBOPHM 0 METOHAX TOCTPOEHMUA
OpuMepoB Heabix Qyuxuuil, MMelNHX NpellHCAHH0e MOBe-
aenpe B GecromewmocTu. PasyMecrca, Bee, 970 0 CHX Hop
"3RArATOCH B 9Tol rAaBe, TOMC B GONMLITGIE CTONEIH OTHOCHTCR
K 9TOMY BOIPOCY. JAech Mul JaHM HXBa METOA, aCTO HPHBO-
JAMMX K HY#HBM Be3yALTATAM [OBONBHD NPAMMM TYTEM.

Peur 6yger narn o samave vanoro poga. Jlama mexoropas
neicTeaTensran ynxumpa O(z), onpenenennas so Beell mwio-
croctH Z, Tpefyeresa BLIACHHTL, MOMKET AU CYIIeCTBOBATL He-
nag (YHERUHA, He nperocxomAmas mo Monymwo @©(z). Ilpn
aTem obuano O (z) aagaerca He TOUHD, A4 ¢ HEKOTOPOit cTe-
neHkio niponasona {ecau @ (z} aamaHa ToIHO, TO IAJAYA Bechs-
ma tpynma). Ileproe, 9To Mu goMsmum ¢fefaTh, KOTAA BO3-
HHKBET TAKAd 3471a94, BTG OIeMHTh ¢YOTapMOHHYECKYID MHHO-
panary. Onenka cyﬁrapuonnqecnou MHHODAHTH — BOIPOC,
JOBOJBHG CJAOMKHEH, H ACHC, 9T0 OH He CTAHOBHTCA INpOIle,
eCIH HaM HYKHO ¢TpoMTh He cYOrapMoHAYeCKY0 (YHKIHIO,
a Momyne menol dyumuum, llosToMy ecTecTBeHHO CIATATE,
ure cylrapMoHAYeckas MHHOPAHTA Y®e HafileHa, T. . HC-
xomEas ¢yerona ®(z) ywe gABaserca cyﬁrapmonnqecﬁoﬁ,
U M pedlaeM 3afady o HOCTPOeHHH n,e.rmn Ppynruun F(z),
YACBAOTBOPAIMIEH yCIOBHK

In|F(z) | < ©(z).

Ecan $ysxaua ®(z) sagena roTm0, To 33894 OUATH IPEIBEI-
waliBO ¢mOMHEA M, BOODII® TrOBOPA, HepaspemINMa, TAR 4TO ME!
Ho-NpeEeMY NODKEH CIHTATH, 9T0 B 3aflaHuH (yHKOHH
O {z) umeeTcA HLKOTOPHIHA MPOHIBOL
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Bynem eme opepunonarars, aro $yrxuua O(z) ne mpona-
BOALHAA cyGrapMOHAYeCKasn, 8 YCTpPOeHa CHeAylIuM ofpa-
3oM. IlnockocTe z pasbura pueniMu L, Ha ®Koweumoe WMCHO
ofmacreit D). B rampoii ofnacru D, Gynxnua $(z) rapmo-
HHYHA B OpH Iepexofe H3 OQHOH 0OIACTH B APYTyl0 OCTAST-
CH HenpepuIBRO,

IIpa sTnx OPeANONGKERHAY ME GyAeM UBITATLOA CTPOMTL
neJylo (pyHKOA0, He TOXBKO YAOBIETBOPAKINYIO HepaReHCTRY
In|#(2)| < ®(z), Bo, MO BOBMO}RHOGTH, BooOIme Malo OTHH-
qalomyoen ot O(z),

HanGomee npoersmm snngerca eaywalt, worma ©(z) =0
IpH BCeX Z, Tak KaK 3afada OoJHOCTLIO DACHALAETCA B TOM
C€MEICHe, 9T0 ee ROCTATOUNO DelinTh IJd Kammoi ollacTi
D,, naiipa meaymo (yukumio, orpasuiennyio spe D, (mam,
BO BCAKOM ¢Jy4vde, MAAYI0 00 CPABHERVIO ¢ €& BHAYCHUAMH
B D), a BEYTpE D) MaT0 OTAHYTARDIVIOCA oT 3aianHOl aBa-
auTHTeckod dynrmEn (He ofaasaTespAo nmeroit). [{oxayke
FECKONLKO DPeayIbTaTOR, HO3BOAHIOMMX OCYILECTBIATL TAKO®
OocTpoeRHe ANA ROBOABHO BaxKHOro kJacca ofnacreir Dy r
sajaneex B nux $yswuuil, Haunem ¢ npocreiinreil Teopeel.

Teopema 4.4.1. Hyere anaauruiecran Gynxyus o{z)

YOOBAECTEBOPAET YCAOSUAM!

. Hpu docrarouno boavlbux HoAOKUTEILHBIE & PyHK-
yua ¢’ () nosvxcuressna u @ (x) erpemures x -+ 00 brierpee
A000 crenewu x npy x—» - oo,

2, [lpu arobom A u npy docraroqno GMbwo.m:gﬂynnuus

@{(z) peeyrspra ¢ xpyee |2 —z| < A @({?}
.3. Hpu AH00M Qﬁuﬁcupaeauuou A

oz _ ¢ =) i g
« Uz @ {x) ® ’ T YL
Obosnauin uepes Dy o 0baacro z > R, |y] < ay (i},a ve-
pes Ly o — ce eparuyy. @ynutus
1 ;,w(l)
F(Z)g"g'i} f Tz %% R;maxm..rz(l.—;‘;ka{n.

w

Lpa

fgnzerca yeaoli gynryued z, ne sasucayelior Rua, uosz
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" Hee cnpased.iusnt acunnToruyeckue Popayan

Fz)~ E a, z_“_[ ' 20, : &g g 0>
Ae=() :
£HD N .

F(z) ‘f_ Zlanz s >0, IE Dg_a:ct{n.

2de
a, = — Eﬁ f g"EW(Dd(:

Lp.a

HoxasarenpcTio JlokaskeM mpedcge meero, wro Hm-
Terpanty, onpegenawmnme F(z) w 4., cxonsrea. [az sroro
pmeEEM |e***™"| Ha kpuBoill M = %%‘ B ceny yenobma 2

: T
dyurman (L} peryaapua mpm nwbom A B kpyre [{ ~ E| <

< A :’(E}}’ H Mbl MOEM HaHHCATDH

: k1|
my — — | ¥ E+m @)
lngE+m—1In fP(§)I i'uf rYcEan dt,  n <At

Corsacnd YenopWio 3 orciofa OOXyIaeM
!utp(§+ iot q=g;)) = ln @ @® + e + o (1)

HIH

H wtb)
“‘(%““ (® teos aro (1)
|e |'“"-"p§ +o t= 4 o.(1)

Taxk rar @ () = -+ o Guierpee nmoGoil crenenn §, a cosg <

<7 0 { Mp1 MpegOONoAEHAH, 9TO BHTETPHPOBAHEE IPOACXQNHT
- -

w0 Lpq,5 <o < 7). T0 CXOMUMOCTE HHTErpaLos obecnetena.

Yoemmmes, ure F(z) — meyan GyuKOUA, He 3aBHCATIAA
or B n a. Mwm oonpesernan F(z) nererpanom no Leq mna
|z| <2 R. Opuaxo gna R1>>R mo reopeme Homn mmeen

1 e‘p(;)‘. 1 C‘F(;)
T ( §=-‘§—-' ' T_‘;‘;d;s' %ca«:ﬂ.%(a.-(n;_
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b
TaK Kay HORMHTeIpaibHas $yHKOUA peryiapHa o hUHTYP
MOKEO fpcu3sonLio nedopmeporate. Homererpannoe Ly o,
ompelianaeT (YHKONI, PeryIgpHY YiKe mpA T | << ). lo-
cxonbky Ry Momino Gpars IpoussoavbHEO GoablniM, To F(2)
AHATHTRYECKN IIPUJ'.I.OJ'IH-E&BTGH H& BCK) OIOCKOCTL.
Tiepeiigem k BuiBogy acmMmrormdecrux dopmyn. Bozomem

I
Kakoe-n1nbo a, o, >a> =1 0. DPEALONOMKIM, 4TO & Jtesar

. BH® Dp .. Onessauo, 9ro ecan z nemnt eae Dp, o, 2 L —
Ba Lp o, TO :

— O )
| L—z> g
Ionctapnaa s dopuyay
\ 1 PRt I :
Fo=g | 1= Ay > Re
LR!?“ ’

CHPABEMNBYI0 RUA BCeX Z, Re:kaiux BHe Dg, ., BRIpasicHBO
NN N SRS o)A S B
T—z 3 g3 2 -3

HAXOAIM
N—1
g N 1 FHEEN
F) = .zﬂ‘a N j S

Ip,a

qar0 B cany omenny {1} paer mam

F (Z) 2 a"z-n i“+ 0 (Z_FN) -+ oy z'é DR"&‘_

ti=1}

ar1o BOKA3MBRET LEeppyI0 03 HalHX ACHAMIOTOTEYECHUY
dmpuw
¢Th Tedepb Z JeKNT B Dg o, oy << @ <C 7. Toma ot
R,::a-i' | > Ro MBI MOieM HaOmUcaTh COTWACHO TEOpeMd O
BBITOTAX

1 P L) SHL)
F(5) = 5 T df = ew) 5 —

Lpya _ ‘-R;.u
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Has mocmepuero MmTerpara Te e paccy’Koemus, 9TO H Rh-
LI, NAMT HAM TOT e caMbilf acmumoToTRYeckuii pan. Teopema
ROKAa3aHa,

Cdopmynuposanusie yciopuA ma ¢(2) MOKRO BHAOH3MEe-
EATE CAMbIME PasiRtneiME cnocobamm, Mo ppifpanm upo-
cTeiillde Haske He MANA OPOCTOTH AOKA3aTeNLCTBA, a MAAA’
opocToThl  popmynuposor. [IpmBogeM ognm Sones obmuit
pPe3yaLTAT, KOTOPBIH JOKA3HBACTCA ROCHOBHO TAK He.

Teopema 442 Hycro xpusas Co sadana ypasHerueM
z=1z9(x} (ede z9(x) =+ iy(z), z > Ry) u yxodur e Gec-
KOREUHOCTE npu &— + 00, 4 nycrs umeerca Gynryua ¢{z),
pezyARpHAR @ HeROTOPOL okpecTHocTi arolt kpusoid. [aa
wamdozo o obosnauum uepes Co Kpusyio ¢ ypusHenuem
2= 2,(2), 20 2,(x) = z5,(2) +ia %, ¥ RPEGROAC-
wuM, ¥re hpu & = Ro, —n < a < m, Kpussle C, He nepe-
cexatoren dpye ¢ Opyeom. Hepes Dy, oBosnavum ofaacrs,
sanumaemyro Kpucoimy Cn, — o << 1 < &, 6 ROAYRAOCKOCTH
x> R a uepes Lp ,— epanuyy srodl obaacru. Mwut Gyden
npednoaazary, uro fiynxyusa p(z) ydossersopaer yesoeusn:

1. Hpu docrarouno oaviunux z dynsyus ¢(2) nosoxcu-
Teabha Ha Cp U MOMOTOMIO CTpeMUTEA. B —+ 00 npit 33—~ 00,
z = g, OvicTpee, wem a06an cTenens z. _

2. Hpu awbor 4 v npu docratouro Goaviuomn x GYnKyus

: - P (zq (2N
q(z) pezyaapua ¢ xpyee |z Z (r}]| << 4 raraenl
3. Hpu awbom gurcupogannon A
iz} g G (7)) AL
o) @G @) s = n@i<a| gEngy |
Tozia hyrnyun
1 o :
F{z)z-m %gg R)max(ﬂo.lzlp.-}::a{n,
Lpa ’

yeqan, e sasucanyan or R u a, u d1a nee cnpagedausnt re
ae acumnrorTuueckue opmyast, ure u & npedwdyued
reopeme.

B ofenx teopeMaXx MBI TOBOPHWIM TONBKO O TARKX CIYUYanAx,
rorma @{z) pacrer OGuicrpee mobok crememn z. Booame s08-
MOEKEO Gnmo OB paccMOTpeTh H CIydail, Korga ¢(z) pacrer,
KAk cremens, Gouniman '/p. Opmako gua ymxumi, pacTywax,
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HAaK CTeOeHEr H - MCILTCHHEE, MOGEHO OpeLI0ENThH npyrou
¢nocol nocTpoeHu. , UK HOCKONbKO CAOHHES, HO ero4IpHMe-
Aedna Gonree wMpoxi, CoCTOHT 3TOT COocol B CARAVIOMIEM.

OGusnagaem tepes {1} dynrnuw, ofpatayw K @(z), u
paceMaTpHBaeM iHTErpam

g-Fio

FO =47 | gtz

g—im

rRe § BRIGAPARTCA CTOAL  Goasmaw, wrofel npaRet = ¢
Gyarmua (¢} me ofpamanacs B 2. i DOXYyTeHHA ACHMM-~
TOTHUECKEX (QOPMYA MBI HCHONbSYEM Te JKE METOALL TEOPIH
BLITBTOB., '

JoKa3EBATE TEODEME, OTHOCAILEECE K 3TOMY CHOCOGY
UHOCTPOGHHA, MBI He OyIeM, & PACCMOTPAM B4 DIpHMepa,

Hpumep 1, Haiigem acumororsteckoe nopegesne Upl
z — 0o GYHRILHH

F (z)=— Ep(z)

; .
edl, guzi0

C aroit pymroyell MBI eTAJRABANICH TIPH OeACTBHTONBRLIX
z n § 1.5 Voemumea mpemje Bcero, 9ro dyAruua F(z) ne-
xada. VlarerpupoBamueM 10 WACTAM Jlerk0 dpoBePHTH, 49TO
WETerpad cXofuTeA OpH sioboum 0. Hpome toro, B awnboi mo-
‘aynaockoctn Ret < g mopmnTerpaantian PyHKOHA CTPEMAT-
€A K HYAW, HPHYEM ROCTATOUHO OHICTPG, 9TOOH TAM MOMHO
6BL10 BPOMABOABHO HedODMHUPOBATL KOHTYD HHTEIPUPOBABMA
(KoredHO, He mepexodd depes ocobple Toukm), IMosToMy nmpu
g > |z|® urrerpan me saBHCHT OT O, N, B3AB @ ZOCTATOTHG
GoNBHIKM, MBI BONMYTIfaeM AHATTHTAYCCHOS upoﬂ.on}henne F(z)
A4 CKONL Yroaao GoaLiiHe z.

OcolpiMHE TOMKaMA DOXHATErPaIbHO PYHRHHH ABIAIOT-
¢f momockl b, == z%¢®" g rouna sersaenmEa £==0. AcmMn-
rorTaeckas Jopmyna mia F{z) onpefleraercn ocobulME TOT-
KaMH HONUHTErPaibHON QYHKOUE, NeHAMHMHE TpPaBee MHH-
MOt ocH (HO YYHTHIBATE CTORT ¥ OCOGBIe TOMKE, JeKaulHe
6NM3K0 K MHHMON OCH, pa)ke eclE OBz JXepee e¢), Ecam
-p mgoxymaocxocre Ret > -—nlz], 1 >0, ner momwcop iy,
T0 MB MOMKeM 3JaMeHnTh Hall KOHTYP HHTeTPHPOBAHNA

-
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.."IOMRIIOH . . .
Ly(—n]z] —ico, —q|z !——:0 0, —nlz| +i0, —n|zi4100)

¥ OOJYRHTL

F (z) = E -th_n?

te== |
Tae
y = = [t =~ Lsn 2 p(2)
e T
LTI '

Ecma me 3 meaymiocxoers Ret > — nlzl, 1 >0, eers
MOJIF0CH TOFHATErpadson QyHKUEME, TO, zaMeilHR HAlG wep-
BOHAYANBHLIE NKOHTYp uilTerpAposauMa KobTypom L, Mut
JOKHE GyaeM AeGaBuTL K HAECHAOMY acHMOTOTHYECKOMY
PARY CYMMY BLIMeTOD B INOJIOCAY, JeMANHX B 310l mony-
nnockocT. HeTpygpao zaMeruTh, ure BuHeTsl B momiocax i,
NeIKAmMX Jlepee, OpeHeOpemuMO Mansl 00 CPAaBHEHHIO ¢
KAKMBIM QAGHOM ACHMITOTIHMECKOrO psAa, NPCHCXORAILEre
OT TOYKM BeThiaeHus { =0, _ -

TaxkrEM ofpazoM, ANA HATHCAKHNA acHMOToTHIeCKUX dop-
MYJ HAM OCTAGTCH NPOHIRECTH HECHOMALIH ROACYeT — ompe-
JennTh, OPH KAKMX 2 HKakue NOIICH HOHAYT B ACHMITOTH-
weckye Gopmyay. Onyckaa at01 no;cqe‘r EpUBEIEM OKOHYA-
TeNbHBIH peaynh'ra'r.

ITpm p }?

1 S . .. nn
Ep(z) = --—*:;L—nz ( )Slﬂ—*b—f

KOT/1&
Z - 00, %+ng[arnggn
H
) 2 i N —n i . fin
‘ Epiz) = pe —?;:’.12 F(]T)SmT
HOT A4
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.

1
Ilp pC5

20 dpnip { mﬂ -_n n .. Tin
Ep(z) ™ PVE —?Elz I‘(-i)-)sm__-l-;t

HOTAA
z—»o0, |argzl =

rae Hepsas  CyMMa  PAcupocTpaMeHa HA Te sHaueHirA k,

K| £], aas roropux farg + 2kt < 75+

Ilpu p= 1— (m — nenoe wucHO) cbyﬂmmﬂ E,(z} nerko

HAXOJKTICA B noueqnom BRAAE.
Mpumep 2 Hafimem acamMnIToTHYeCHOe NOBEIeHEe NpH
z -+ QYAKENH -

g+ie

1=

1 L
F{z) =i j -""‘""e‘a af, q:s{ln'(i—l—lzl}]_m, %40&41.

F—im —z
B cxopmMocT HATETPANA N B BodMOMHOCTH LPOMARONBHO
neQopMEPORATE  KOHTYP HHTErpupoBauita B Jmodod mogy-
nnockocra Ret < ¢ (e mepexomsa 0colbIX ToYerk DoamHTE-
rpacerolt GymRuHE} MB JeTKO yOe:xgaeMcA TeM e HyTeM,
9Te H B TPpefslAyilieMm NpHMepe. JaMCHHAM BHTeIPHpOBARUE
A0 HAITeMY WCXOHHOMY KOHTYDY UHTErPHPOBAHEEM IO pa3pe-
8y {— o0, 0). [To TeopeMe o BoIYETAX MOTYTHM
: 1
- -+]
F{z) = 2 ginzizaai) © -+ Z a: 71 s, jarg 7y < m,
L ke —op =0
rne
@&
= I4niaa—1
Gy = 3o e i*-1q¢,
. (--0e,0)
Herpymmo 2aMeTHTE, 4YT0 NepeHit pax BNpHE AOOGHX Z,
jarg z| < @, ABAAETCA ACHMOTOTHIECKHM pAAOM (CXOBADIMM-
¢a) ® 970 Keumpwll ero wieg Goabme moGore wiema BTOpoOro
pana. Hoatomy

L

. 1 - ’
@ % o o @
F(2) & elln ?:J + gl (e(ln,z+2mf) 4 ehtn z—2kai) )’
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. :
ROT2 :
- g—»o00, |argz| <m.

Mamosennpie aBa MeTofa HAT FAEKOTOPOE HpeACTARJE-
HAe O TOM, Ha 9T0 MBl MO:KeM PacCYHTHSATH, NETAAChL pPe-
HNITH 38Ja9y, O KOTOPOMl MBI rOBOPIUIH B Havase naparpacda,
ecam P(z) meoTpunmaTensna, 3aMeTuM, 9TO IIANKOCTH (PYHK-
oHE @(zZ), XOTA MHl ee H MCNOTEAOBANM B SHATATONBHON
Mepe, He MrpaeT Takoi y OOAbINOH poaw, eciH He Tpenth-
ABIATE CAWMKXOM OoNbmAX TpefoPAaHHH K OCTATOYHEIM
TTeHAM,

JHAUHTEeALHO CcA0KHee oOCTOMT [eNo B clydYae, Koria
®{z) Momer 6uiTh orpunaTesbucit, Mu RopoTHo pacexamem
of ODHOM HORXOle K PEHICAHIO 3AJA9U E 3TOM CAYIHE.

Bymem mnpemmodarars, uro cyfrapMosMdeckan (PYHRmiA
@ (z) yxoRneTROpAeT YCIOBAK a

D) =0(z), .

H TTO Befl LAOCKOeTH I pasjereHa KpMebsIMH Lg, peIxomanni-
MU H3 OfiHOIN TOYKH, HA n GecxoHeqnHX ofnacteit Dy, B ram-
noit Bz xoropwx {(z) pasHa rapMorHMzecRoil QYHKILHK
w.(2)y. IIpu sToM Mul @yleM CHNTATE, 9TO OOXACTs TapMo-
HHIEOCTH 1, {z) neckoapko mmupe D,. Ha xpnmoit L, paspe-
amomedt obxacta I m Dhy ), MBI qoa#HB BAMeTE

wifz) = a1 (2).

[IyeTh v — panpasienie HOpMadn K Kpuscit L., orpenamnies
nmepexony s £, B Ihy1 B Touke z==2.(5) ma HpmBO@ L,
, Bregem oGoamanenie

auk+l

3u
Py (s} = 5’\‘ v

z==2p (5}

Moasxro moxaszath, 970

:b(z)=ﬂep(z;+§?1£ [{ml;-ﬁh

Ly
-+ Be( e + o+ Pzg{ j)} Py, (s)ds,

TAe P(z) — BeKOTODHIi MHOrOWNEH OT I CTeNeHM EHe Bhille
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p- B camon fene, B Teopuu norapudmuveckore moTpHOUAlA
aoxaseipaerca {cM., manpumep, C. JI, CoGoxes, Jlexmuu no
TeopHy  paQfepeRNUATEHEIX  YPABROHOMI MATeMATHYSCKOH
Quzurn, Focrexusmar, 1950 r.), wro aorapudmuveckmi no-
TeRIHAN HPOCTOre CAOA HENpepHBeH, a ero HOPMAILHAA Nmpo-
H3BOAHAA HPH MEPOXOfe HOpes ciaoll MMeeT CKATOK, PABHBLL
2np(s). Tloatomy paamocTh Mexny O(z) uw uuTerpaloM B
ppapoil 9actH ABARETCHE rapMoHudeckuil ymRromeli Bo Beeil
IJ0CKOCTH, 34 UCKIveHueM, Moxer Gwts, kpusmx L, Ho
HA ITHX KPNELIX HellpepblBHE I CadMi $ysroAn # BX nop-
MafdhREle NPOR3IBOANHE. JTO 03HAYAET, 9T0 HAMA PAaZHOCTE
TapMOHITIRG 11 AA ITHYX KPHRBIX. Hpoue TOTO, PARCCYMISHHA-
MH Toro e poaa, 9ve 11 B § 2.3, ML Jerio YCTaHOBHM, 4T0
N A
+ nb( . ——)} s (3)ds =

e pzf (9)

=0z}, tem

ig [\‘FJ

111 1—
J o]

TosroMy, npuMenAs K Hamleif pasmoctin Teopewy 3.1.2, atmr
HONY9HM, 4TO OHA MHUCOYICR CTRIEHH He BEIOe p,

. Mommo moKasaTh  TAKME, WTO AFA CYOrapMORRIHOCTH
@(z} meobxoguMo T J0CTATUYHO BbIIWIHEHNA YCADEHI
(s} = 0, Odosrazan -

- i
e (8) = 5 jpﬂ (tyct,
' ]
MEl Mosxem zagucarh ©(z) B puge

(D(z)=ReP{z)+i ”m|1_'?;={_si'i“"‘ .

h=i f‘ff-

+Be( e PR )]dukcs)
p pzy (3)

B ratcctse memoit dhymmuwmi, mas woropoit In|F(z)] me
odenk cmybuo OTAH4aeTca or P(2), eCcrecTBeHHO BEATH

dymrmue _ @ .
, '_ F(z)weﬁ’?'gi}?k(z),
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Fo@ = I (1~ i oxe [+ oo +

o]

',p
PAR ()]

e M{(m) = n{s,(m}), s (1) — dyurons, ofpaTaas ¥
Vx(s}, Tak Kax mA a’rm‘i tIJymcu;Hu

i £y @1 = {in|1= i [+
Iy

+ Re(—-’—[;+ R )}dmh ().

g pzg (5)
a naa pyrrnui

By ()= [ {In

Ly

+ . o I

—
zk'(s)

+Be( Febed (s))}dtm(s)—mk(sm

TOM ke METOJOM, UTO } OPR HOKABATENLCTBe TeopeMsl 4.2.4
06BIYHD YIAeTCA OOAYYHTh OHeARY

R@)<O(), e

Bee cxazaHHoe BbIIIe MOMKHO cTpore oSocHoBaTh., 3ajava
0 HOCTpoeHHE Ietoll (yRERIEH, Mane OTIHIACUWSHCA HAa
OeoxOReYHOCTH OT JAHHOH cyOrapMoHEYecKoli ¢yaxumn, Gulia
nonpoGao Hecaenosana B padorax B. C. Azapuna. Hu 6Geinm
TOXY9eAsl sechbMa ofiue peaylbrarhl *),

®

*) CM., HAOpEMep, eTo CTATLI0 B Miteu. C6. ©. 79 (121), emm. 4
{1969 1.}, - :




