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PaccMOTpeHO oopameHHe HHTerpaJibHOrO npeo6pasoBaHHSI/1.3j LlJlSI 

Y -x 
Knacca srnep '· (x) "'6nH3KHX" K e 

The inversion of the integral transform has been considered /1.3/ for the·class of 

kernals Iii (x) which are "close" to e-x. 
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§ 1 • B B e .a e H H .e 

Vf3B9CTHO, 'ITO, ecnH 
~ 

F(f) = fe;ot:tr-cJelt:, 
0 

11.11. 

TO npH ""C;:>O 

6 -1- / a.c:J 

((t}~ 
I jF(p)e pt-~ 27TI . 'P. 

6-/C>-0 

11.21 

B nacTosrmea pa6oTe paccMaTpHBaeTcsr o6o6menHe npeo6paaoBaHHH 11.1 I 

c-:::::? 

F(p)= /p()>tJ/(t}elt, 
C) 

11.31 

r.ae sr.apo p( z) npHHa.ane>KHT Knacc~ e~ , onpe.aeneHHOMY B § 2; npo STOT 

!<nacc MO>KHO CK838Tbt 'ITO 91"~ cpyHKUHH IB H9KOTOpOM OTHOW9HHH I •noXO>KH• H8 

-~ -~ e . • B K8'19CTB9 npHMepa cpyHKUH9: STOI"O Knacca MO>KHO npHB9CTH z= .. 
// r{/-f Z.) H T • .a. 

PeaynbTaToM pa6oTbi SJBnSJIOTCH TeopeMbi o6 o6pameHHH npeo6paaoaanHsrll.3 I, 

HanaraeMbie B § 6. PaccMoTpennoe naMH o6pamenHe oc;vmecTBnSJeTcsr nocpe.acTBOM 

pte)= 2,,;,.,-;z;;/Y(;-1-1?); 

Yf=J- J;ro.t "~'oit:, 
0 

11.41 

11.51 

KOTOpyiO Mbi H83biB89M B38HMH09: K sr.apy tj/{c) , 
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B npocTeil:weM cnyqae I § 5, nyHKT 1/, Kor.ua /(t} perynstpHa B HeKoTopoM 

yrne jrl?;/t / < cJ; o5parueHHe npeo5paaoaaHn:st /1.3/ HMeeT BHll 

f(-t) . 2 :, j{ZJ(pt)F(o)e(P. 11.a1 

L 
· 3.uecb KOHTYP L cocTon:T n:a nyqefi CJ/;J' {j:J-C?!.}= ::!: ( f +q) 

1 
C)< J; .::d 

H '!Reno C/ TaKoao, 'ITo cnpaaa oT KOHTypa L F(/J) perynstpHa. 

B cnyqae, Kor.ua /(t) - He aHanHTH'IecKast cPYHKUHst, o5pameHn:e npeo5pa

aoBaHHSI 1.3 • .uaeTcst llBOil:HbiM npe.uenbHbiM nepexo.uoM: 
6+t'~ 

2/,.[jpr;oe''t)F(joe-''J?--;-
G 6 

.P(t)= -6m rc E--7> CJ-f 
/1.7/ 

. --;- j {ZJ[;oe-'~! F(pe '~r/j; } 
6-.~·a.a /eM. TeopeMy 6.2 I. 

Heo5xo.unMo OTMeTn:Tb, 'ITO Hama TeopeMa 6.2. o5 o5pameHHn: npeo5paaoBaHHst 

11.3/ cna5ee cooTBeTcTByromeil: TeopeMbi llJlst npeo5paaoaaHHSI nannaca, no Kpail:Heil: 

Mepe B TOM, 'ITO cf>opMyn,a/1.7/ co.uepm.HT llBOil:Hoil: npe.uenbHbtil: nepexo.u •. 

3TOT HellOCTaTOK CBSI38H CO CJ1850CTbiO H8JlO)K9HHbiX HaMH Ha SlllpO 
f 

OrpaHII'19HIIfi H MO)KeT 5biTb ycTpaHeH YCHJ19HH9M STHX orpaHH'IeHHfi; Mbi IlpHBe.oeM B 

STOfi CBSI3H /5e3 llOK838T9JlbCTBa/ CJ19llYIOillYIO yc'J'"aHOBJ19HHYIO H8MH
1 

HO He BKJ110'19H

HYIO B OCHOBHOfi T9KCT 1 TeopeMy: 

IlYCTb 1 I jb(t) 
H ecTb qn:cna A,B,C D 

npa cr'l-t: = c 
1 

2 I ecTb '!Reno ~ 
Re 2 ;;:> ;)+ / laTo 

IlpHH8llJlem.HT H9KOTOpOMy KJlaccy e<><;o ot > : ,13>~ 

t i < L .C: 0(', T8KHe 1 'ITO o' <'1"9 .) <_ ;prt)j <' 13 
/t:/~ p; 

TaKoe, 'ITO cPYHKUHSI. 1{2) I cM./1.5/1 perynstpHa npH 

Ollpe.ueneHRe 'IHCJla ) 1 HO He YCJlOBHe Ha pr-t: )- CM. 

cne.ucTBHe 4.5.1 /; 

3/ IlpH -t >0 ll8Ha HenpepbiBHaSI BMecTe C /7 CBOeil: IlpOR3BOllHOil: cfJYHKUHSI 

ft-tJ . , TaKast, 'ITo /6t~)Y~Jj ~ lYe oe-c. uprt t->o, 
K .. 0,1,2 ••• n ; a.uecb 17 = 1'11fl'x { ~ LA]+ I} 

np:! 

IlpH 

STO: 

na 

YCTI 

ecTE 

X up 

XOL 

o5t: 

f; 
j 

(:, 

D< 

2li 

ec 

HI 

c. 

T, 

H 

11 

ll 

Ito 

L_ 
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Tor.lla 

np11 -t .>0 6 ;::>- o.( , 10cHOBHaSI ,TSI:>KeCTb ,llOKa3aTellbCTBa 

STO~ Teop~Mhl 3aK11IDqaeTCSI B ,llOKa3aTellbCTBe la6coriiDTHO~I CXO.lliiMOCTII IIHTerpa

lla 
6
_Z' Pifc) F{? Jo? · · i nocne . Toro, KaK sTa cxo.llHMocTh 

YCTaHOBlleHa, OCTaeTCSI llllillb BOCllOllb30BaTbCSI TeM, qTQ STOT IIHTerpall KaK pa3 II 

ecTb npe.llell nocne.llOBaTellbHOCTII IIHTerpanoB, paccMaTpiiBae!vio~ B TeopeMe 6,2,1 

0TM9TIIM 1 qTQ cPOPMYllbl KOMlll19KCHOrO o6paweHIISI 1 paCCMOTp9HHb19 B KHIIre 

Ill 
XHpwMaHa 11 Y ll.ll.llepa . I eM. HII:>Ke ~ TaK:>K e CO.ll ep:>K aT .llBO~Ho~ npe.ll enbHbi~ nepe-

XO.ll, llO,ll06Hbifi 11.71: 

Lla.llHM cxeMy Hawero .llOKasaTellbCTBa OCHOBHO~ TeopeMhi 6.2 Ha npHMepe npe

o6pasoBaHIISI/l.l/. B aToM cnyqae 

{LJ(z)= e-:c-/ f}fz)-. e+c 
f 6 ':t I r.:>C/ 

0603HaqiiM 

j jZl(;otc::t/~y(jJz:e;;:/V? 
6 

= ~ (g1 61 ~ r) . 
n O,llCT8BifB STO B npaByiD qaCTb /1,7 /, nonyqaeM .llliSI Hee 

I 

~ 

2/. jL(ryz:-{?+(£A ~z)- fld ~~ <S z:Jj · 
~erKO ll0K838Tb 1 qTQ STO Bb!pa:>KeHIIe CTpeMIITCSI K /(z:: )npll ,E ~ 0-/-

901111 t: :> 0 II frz:) HenpepbiBHa npll r = -t: • TaKIIM o6pa30M, Haw a OCHOB

HaSI TeopeMa .llOKa3biBaeTcSI oqeHb npocTo. 

Bonbwo~ o6'beM pa6oTbi o6'bSICH~~SI TeM, qTo cPYHKUIIH p{c} ·Hawero Knac

ca, 6y.llyqn B,.OCHOBHOM llOXO:>KH Ha e t He o6na,ll8IDT ee llpOCTbiMH CBO~CTB8MII 1 
TaK 'lTO, Ha~piiMep, BMeCTO I e Gr~; I e r?z= I= /e (l:r-rtf')z=. I 
HaM npH.ll9TCSI ll011b30B8TbCSI rpOM03.llKIIMH OU9HKaMH neMMbl 3,8,; BM9CTO COOTHO-

W9HIISI (JJ(c) (jf{z=) ~ I . BepHoro npll (j/(z=) -; e-Z=, HaM npiiXO

.lliiTCSI nonhsoBaTbCSI ¢opMyno~ 15.2 I, .llOKasbiBaTh o6o6weHHe ¢opMynhr CTHpnHHra 

14,2/ H T,,ll, 
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DnSI yao6cTBa oaHaKOMneHHSI c pa6oTofi: nepeqncnHM coaepmanne oTaen&HhlX 

naparpa¢os, 

§ 2. DaeTcSI onpeaeneHne Knacca Siaep, anSI KOToporo M hi B aanbHefiweM ~ae

cMaTpnsaeM o6paweHne npeo6paaoBaHHSI/1.3/; HHaqe-aaHhi yenoBnSI, aocTaToqHhie 

anSI Toro, 'lTOOhi ~'(z::_) Oonaaana 8CHMUTOTH'l9CKHMH eBofieTB8MH1 npll KOTOpbiX 

M hi Mom eM o6oeHOB8Tb H30p8HHYIO HBMH npoueaypy o6paweHHSI /1.3/, T,e,, 'lTOObi 

anSJ p(z:::) nMena MecTo TeopeMa 3,6. 

He MoryT nn yenoBHSI §2 nyHKT 1 ObiT& ocna6neHhi TaK, 'lTOOhi TeopeMa 3,6 

Bee me IiM91}8 MeeTo? JlerKO UOK838Tb 1 'lT0 1 eenH yron B yenOBHH 2,1,S/3aMeUIITb 

Jta MeH&wnfi: [""-ref 1!:/CI':tf-/-?. o<-J , rae yron d -nro6ofi: 6onee O, 

a yron rJ; -HeKnfi ¢nKcnpoaaHHhifi yron I s;·;;-o I, To TeopeMa 3,6, HapywaeT-

eSI. To'lHO TaK me OHa HapywaeTeSI, eenn 
\ 7/ 0:< 0 ~ z 38M9HIITb HB MeHbWHfi 

B yenoBHH 2 .1,2/ yron 

O ~cf'.zd. <X 
I 2. • 

Heo6xoaHMOeT& orpaHH'leHIISI THna 2.1.4/ Ha / }LJ(z::=) / 
H3 cneayrowero: paccMoTpHM uenyro ¢YHKUHIO 

=-= 
Yf (z:) = / e+ 2-

5 ds//r(/+s). 

JlerKO UOK838Tb 1 'ITO 

z- jl1(-c)-- I )'l_Pq /~I,;__ e><:? 

/a7-t:/< cF 

eBepXy Bb!TeKaeT 

/1.9/ 

paBHoMepHO B nroooM yrne /~7-:C)/ ~ d < T H qTo fJf (Z!-) eTpeMHTCSI 

K llJliOC 6eeKOH9'lHOCTH npH ;;!-o -· C>O eHn&Hee nrooofi: ¢YHKUHii ex_,DL'£= 1• 
nyeTb p(z::}c eo<')J • Toraa ¢YHKUHSI$(z-).::::: {VfZ!)BXp .W(tE) 
yaosneTBOpSieT yenoBHSJM 2.1.11, 2.1.21, 2.1,31; oaHaKO TeopeMa 3.6 anSJ Hee 

He BbiUOnHSI9~CSI, 3aMeTHM TaKme, 'ITO tPYHKUIISl ,j-"{z=)= f'/rJ!)eXf> ftf(e 1'o(E) 
rae r <(ex: < «) He yaoaneTBOpsteT yenOBHIO 2.1_.3,{ HOO rapMOHH'leeKaSJ ¢YHKUMS1 

D IJ//; t'«.l) I ry€ rf ( e C Hll nyqe CliJ/ C.=- o( npHHIIMaeT O'l9Hb Q.OJlbWii9 llOJlOmH-

TeJlbHbie 3Hll'l9HHSI H llOSTOMy no H3BeeTHOMy CBOJiCTBy rapMOHH'l9eKHX ¢YHKUHit 

In c y'leToM/1.9//aonuan OT sToro nyqa npMHHMaeT o'leHb 6on&wHe oTpnuaTen&Hhie 

3H8'leHHS1, 

TaKHM oopaaoM, Haao omiHlllTh, 'ITO TeopeMa 3.6. ocTaeTest a. eRne, ecnH 
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OCT8BHTb ycnOBIHI2.J.J/,2.1.2/, 2.1.3/ oea l13M9HeHHH 0 a yCJJOBHO 2.1.4/ 3aMeHHTb 

Ha 6onee cna6oe: ecTh nonom:nTenhHhie cJ; u Cj_ TaKue, 'ITO 

· Cj!(~)=0fe--9:>Jc./ 't j npn /z 1~ .. ---~ paanoMepuo B yrnax 

/jGJt";jz./- If j-:!:" J'; .. JloKaaaTb sTo yTaepm:·aenHe HaM ue yaa.TTocb. 

nepeXOLIHM K naparpacpy 3. KaK SICHO ym:e H3 npeLihiLIYlllero OCHOBH8SI B HeM• 
.) 

TeopeMa 3.6 00 8CHMUTOT!f'I8CKIIX CBOllCTBaX cpyHKUHfi KJ18CC8 eol.., i ee LIOKa-

38T8JlbCTBO aannMaeT n.n. 32-6. TeopeM hi 3.7 n 3.8 BecbMa npocTo BhiTeKaJOT II3 

TeopeM hi· 3.6. OueHKH, coaepm:arunecSI B cneacTBHH 3.7 n aechMa neU3SilllHOM 

cneacTBIIH 3.8 , Heo6xoanM hi anSI aanbuefiw ero. 

B §4 ocuo~uaSI - TeopeMa 4.2 o6 acuMnToTHKe cpynKunn J(i:!: _}_, eM. 11 ~5 I; 
ee LIOK838T8JlbCTBO 38HHMaeT n.n. 4,2.5 • 

nyHKThl 4.6 H 4.7 He UMeJOT OTHOW9HHSI K OCHOBHOfi JlHHH II paoOThl 1 riOSTOMY 

H3.TJ0)KeHhl BeCbMa C>I<aTOi OHH HY)I(Hhl HaM, 'ITOOhl yKa3aTb riOLIK.TlaCC Slaep H3 KJJaCCllt 
Ill 

paccMOTpeHHOrO B KHHre , LI.TTSI KOTOporo npHM8HIIM HaW M8TO.Il oopameHHS!o 

""-"' 
B nyHKTax H 2 § 5 Mhi Hccne.oyeM acHMriTOTH'IecKHe cBoitcTBa cpYHKUHH jLJfz) 

I CM. 11.41 I. n eMMa 5.4 COLI ep )KH":t JlOKa3aTeJJbCTBO cpopMyJJhi, aHanorH'IHOfi cpopMy· 

119 /1.8/; na STOlt cpopMyne B Jl8.TlbHei1J.Li eM OCHOB8HO JlOKa3aTellhCTBO Hawefi OCHOB-

OTMeTHM He· BKJJIO'I8HHYIO B TeKCT cpopMyny 

1/Y(=) npn Re z=. ?- /-7' ;J. 
I 

3.1leCb 

X = 0 npoTnB qaconoti cTpenKn, <t:>opMyna aTa ananorH'IHa HHTerpanbUOMY npen• 

cTaaneunJO ranKenSI .onSI yr(-z::) n nerKo .ooKaahmaeTcSI no TeopeMe Kapncona 
/4/ 

/eM. CTp, 213/. 

Q CO.Oep)K8HUH § 6 ym:e rOBOpHllOCb Bb!We. )lan<:~e Mhl OCT8HOBHMCSI Ha OTHO-

WeHHU uawen paooThi K .opyrHM paooTaM. Jlng Siaep · r-
%(t}==- ff /~(i:) H jlf/n {-t)- C:- 2-Z~/<j/t{rn(Z::) 
/a.oecb ~(t-)-aKcnoHeHunanbHO yohiBaJOmee peweHne ypaaneHHSI BeccenSI c Mnn

Mb!M apryMeHTOM 1 a .Jt{117 (C) ~cpyHKUHSI YHTTeKepa/ Teop~Mbi KOMUJJeKCHOrO oopa- ·;. 
. /3/ 

meHHSI npeo6paaoBaHHSI /1.3/ Obl11H nait.oeHbi Mei1epoM • Onn MoryT obiTb nony-

'IeHbi, XOTSI H npH oonee TSI>K91lbiX. orpaHH'IeHIISIX H8 r118JlKOCTb npeoopaayeMOfi cpyHK

UUH /(z=) , n no Haw eMy cnoco6y: .onSI f/::{.,_,{-i:} aaanMHa~/no Ha~J:I TepMIIHo

nornn I cpyHKUHS!, ncnonbaoaaHHaSI M eJ:IepoM, conna.oaeT c cpyHKunefi ~ (x) 
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· Ill -// ,-:.·} 
lcpopMyna 15.1.3 I I npH onpe.aeneHHOM. Bbi6ope J/ ; B cnyqae (j/(t}= ji:: ";AS 

cpopMyna o6parueHHSI, HCIIOJJb30BaHHaH M eiiepoM, CBSI3aHa 

c Harueii Hano.ao6He To!"'o, xax cpopMyna 
6'-r/~ . 

_/)(t:)= ~ J t7-4;ot-.F{o)~ r< 7T/ tf-/.!>-0 

o6paiUeHHSI npeo6pa30B8HHH nannaca CBSI3aHa C o6bi'IHOii 
(5 +t ~ 

( / -e-?r F(_P)~ = o I ) 
6 -/c-::> 

B KHHI"'e XHpwMaHa H YH.a.aepa 
11 1 

paccMoTpeH Knacc~ep, xoTopbiii xapax

TepH3yeTCSI TeM ·o6ruHM cBoiicTBoM, 'ITo; ecnH F(/:;) / p(joZ.J/(2-)dz!-
H H.apo ji}fz=.) npHHa.anemHT aToMy xnaccy, To cpyHKU~H F(?) HMeeT npH 

/':J;>CJ Hyneii He 60JJbWe, '!eM HX HMeeT cpyHKUHSI ~(z:'-/ npH z!:.::>c::J. Kam.aoe 

sr.apo aTOI"'O xnacca .MomeT 6biTb npe.acTaBJJeHo B BH.ae 
/~ 

/ ;;/(# /U ~ .2«'~ pf'z=.) / = 
2 ,7/"/ 

-I eo.:::> 

!"'.ae 

I 
~ 2 ~ -

e-cs ~~s /7 (/- ~)e a'K 

K=/ y(;-s) -

11,101 

11.11 I 

< =<::::> 
.. / z ~t! 

H c!ra-) ~ CBS138Hbl 

, 'IHC1ta bf'.t' , ~ , c:_ BeiU9CTB9HHbi, pr-e-) 
cpopMynoii 11,5 I. HaMH noKa3aHo ln.n, 4,6-7 I, 'ITO, ecnH 

Bee 'IHCJJa ~ 6onee -1 H crK/K - I npH K- ~TO 

onpe.aeneHHaH 11.101 H 11 ~11 I, npHHa.a·nemHT K mo6oMy xnaccy 
' ~ . . 

-f' .c: o<.~ 77; e< ;s< -:1-

cpyHKUHSI fi/(z=) , 
e~ c 

C LlPYI"'Oit CTOpOHbl, SICHO, 'ITO cpyHKU,HSl y (z=) , onpe.aeneHHaSl 11.11 I Boo6-. , . 

rue I"'OBOpS1, He o6na.aaeT 8CHMII'l'OTH'I9CKHMH CBOHCTB8MH, YTB9p)K.ll89Mb!MH TeopeMOll 

4 2 T . 6 . . 11 I 6 
· • , SKHM 0 pa30M 1 KJJ8CCbl S1.ll9p 1 paCCMOTpeHHbie B H B Haweii pa OTe1 nepe-

. . 111 
C9K810TCS1, HO H9 COBII8.ll810T, 0THOCHT9JlbHO M9TO.llOB1 IIpHM9HS19M b!X HaMH H B 

cne . .ayeT onpe.aeneHHO cKa3aTb, 'ITO Haw MeTo.a HecpaBHeHHO 6e.aHee H cna6ee, '!eM 

Ill · 
HCII0Jlb3Y9Mbl9 B i 9TO pa3JJH'IH9 HMeeT H9IIOCp9.llCTB9HH09 OTHOW9HH9 K CUJJe no-

ll/ 
JJY'I9HHblX pe3yJJbT8TOB: pe3yJJbT8Tbl 0 H3Jl8!"'89Mbl9 B I IIO CHJJ9 COOTB9TCTBY!OT 0 Ha-

!IpHMep1 Ha.H6onee TO'!Hoii cpopMe TeopHH npeo6pa3oBaHHSI nannaca; Hawn me - cna-

6ee, '19M H3Jl8!"'89M8SI 06hl'IHO'B yq~6HHK8X 9Jl9M9HT8pHaSl cpOpMa 9TOH TeOpH~.· 
t\ 

= 
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K aTOMY Haao ao6aaMTb, 'ITo1 no HaweMy MHeHMio1 nony•IeHI!biH HaMu peay.TibTaT He 

MomeT 6oiTb cyruecTaeaHo ycuneH 6ea Hano:H<e!fHSI aaJibHetiwux op pann•IeHnil ua. 

Ill 
KJiaCC SIAep. 0THOCMT~J1bHO pe3yJ1bT8TOB 1 nony'IeHHbiX HaM u· H H3J1a!'aeM b!X B , cne-

ayeT CKa3aTb 1 'ITO OHM He nepeceKaiOTCSI: TeOpHSI KOMnneKCHO!'O o6pameHI1SIJ BeCbMa 
11 I. . . 

noxomaSI Ha Hawy, pa3BHTa B AJISI nOAKJ1/:lCC8 1 KOTOpblfi He MMeeT OOlUHX TO'!eK 

C paCCMOTpeHHbiM H8MH KJ18CCOM SIJ:lep; AJI.II nOAKJ18CC8 me, no KOTOpOMY KJ18CCbl 

Ill Ill 
SIAep H8W H H3 nepeceKaiOTCSI, B He aaHO cpopMyJibi KOM:ZJieKCHOI'O o6pameHIISI, 

B aToM eM orcne Haw a pa6oTa aononHSieT 
11 I xl 

HaKOHeu, Mbl aaaMM KpaTKHfi KOMMeHTapMil K npHJIOm.eHMIO, rae H3JiapaeTCSI 

aaaa'Ia ua o6nacTH pacxoaSitUMXCSI PHt:J:OB, npRaeawaSI K Hawefi pa6oTeJ n eme oaHa 

38Aa'Ia M3 TOil me OOJ18CTHt CMemHaSI C 9TOfi •. npH 03HaKOMHJ1eHHH C AOKaaaTenb

CTBOM TeopeMbi M .n. K apTpafiT IHenonHaSI TeopeMa BKJIIO'IeHiiSI AJISI a6eneBblX cpea

HHXI HanpaWHBaeTCSI MbiCJ1b 0 'ITO TeopeMa TaKoro TUna MomeT Ob!Tb ycTaH081JeHa H 

.L) -~ 
AJISI apyrHX MeTOAOB cyMMHpoBaHHSI, nony'laeMbiX M3 177; t I 3aMeHo·a e Ha 

6nuaKue K Hefi cpyHKUiiH. VIa nonbiTIHI TaKoro o6o6rueHHSI TeopeMbi K apTpaATa H 

B03HHKJ1a Hawa pa6oTa; caMO OOOOIUeHHe aaHO B npnnomeHHH 1; OHO HMeeT MeCTO 

AJISI HeKOTOporo nOAKJ18CC.Ii! H3 paCC.MOTpeHHOI'O H8MH KJ18CCil SIJ:lep. 

llpy!'oe KpaCHBOe CBOfiCTBO cpyHKUHfi 9TOI'O nOAKJ18CC8 npH HCnOJ1b30Ba-

HMH HX K8K CY\1MHPYIOWHX cpyHKUHfi LlllHO B npHnomeHHSIX 2 H 3. npHnomeHHe 2 co

.aepmnT o6o6meHHe peaynh'l'aTa npHnomeHHSI ·1. TeopeMa 1 n punomeHHSI 3 aaeT ca.;. 

M 0CTOSITe1lbl!b!il 1 He CBSI38HHblfi C OCHOBHOfi pa60TOfi 1peayJibTaT: nOKa38H0 0 KaK no 

BHAY cpyHKUHH p(X; o<,) 

( y(x,~ o<J -1 npH ) 
· onpeaenHTb o6nacTb nepeMeHHoro c 0 B KOTOpOfi /cp 

1101 8 §2 31 , rn , u . 

I/(!-~) npH o<.- C)-,'-. 

TeopeMa 2. npHnomeHHe 3 Ha OCHOB8HHH TeopeMbi 1 ycTaH8BJ1H8aeT .o6bi'IHbiM o6pa-

30M no pacnonomeHHIQ. oco6b!X TO'I9K cpyHKUHH r(i=) L /'(c)= 

Jz/< R J. o6nacTb1 s KOTopofi 

xl Haw cnoco6 KoMnneKcHoro oopameHHH, HecKonbKO uaMeHeHHbrfi, npuMeHHM 

H B cnyqae: _f.:._'n-?~5¥~</K} ~ J2 -;::::. 0 , 
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:z: 6(~217 y(/7/o()- r(z=) npH eX.- C/-T-. 

OcHOBHaH B npHnO)K9HHH 3-TeopeMa 3, B KOTOpoil: c noMOIUbiO TeopeMbl H3 npHno

)K9HHSl 2 no~taaaHo, 'ITo, ecnH fl/fZ) npHHa.one)KHT .. K Knaccy 1 onpe.oeneHHOMY a 

TeopeMe 3 npHllO)K9HHSl 1 1 TO 

~~'.In 
cx..-o+ 

L c9/~ z;, pro</)) 
He cyrueCTSyeT HH B OAHOti: TO'IKe SHe 3S93,[lhl0 yKa3aHHOil: S TeopeMe. 2 npHllO)K9HHSI 

3. TeopeMa THna TeopeMhi 3 HasecTHa, HanpHMep, .onH MeTo,oa BopenH B'. 

§2. Onpe.oeneHHe KnaccoB 8.,( H eos;.a. 

2;1 

M hi 6y,oeM roaopHTh, 'ITO '<PyHKUHSl ~(-z=-) 'npHHa.one)KHT 

(j/(r }c ·C'o<' ·· 'I y Hac 'acer'.oa I_T <. c:< ..Z 77' 
2.L111f1(t.) peryns:~pHa B o6nacTH ·- o< ..2a~Z:<.D<'I /i:/;:>0 

s qacTH ~/ ;> L. .1 L ~ 0 , . sTotl: o6nacTH ... 

2.1.21 0Jfr)-
paBHOMepHO B ni060M yrne 

0 
ja~Z:/ ~ d" .c: ~ -' 

2.1.3 I · 

Knaccy eo.( 
I 1 ecnH: 
H He HMeeM Hynetl: 

npH /~/- ~ 

.UnH n106oro · ~ , c; <! a.::. ~--ff-)/2 H n106oro cr ;> L. I L. 
tiHcno, axons:~mee a ycnoaHe 2.1.1 I I ecTh tiHcno . . H>o TaKoe~ 'ITO 

;r;-rt) I>. H npH It I?-.(/) d-T -F. -12 a'7 i" ~ o<-S, 

2.1.41. 

EcTh tiHcno c; ~ I 
pasHoMepHo .so seeM yrne 

2.2 

•i;;7 ;; ~c~. 0 feyo/zO/ t j npH /i/- c:><:> 

Mbl 6y,oeM I"OBOpHTb, 'ITO cPYHKUHSI Pft")npHHa.one)KHT Kn~ccy e~ 
0'{t) C ~ 1 ecnu f/_(-t: ~ 6 C d U 9CTb tiHCllO j:3 1 0 <';d c::' y 1 TaK09 1 'ITO 

cPYHKUHH p:'(z:-):::i p{e ') perynHpHa BHYTPH yrna /7T- c:r7 Z" / ..Z /3. H orpaHH-

qeHa ao seeM aToM yrne. · 

OCH 

It 
CHI! 

n10! 

nyn 

Vt 
H 

np~ 

I 
~ 

l/( 

np 

/'I 'I 

/~ 
n~ 

lc 
n1 
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II 3. CaoACTBa cPYHKUHA Knacca e eX • 

li 
B 9TOM IIYHKTe Mbi IIpHB9.ll9M H9KOTOpbi9 H3B9CTHbi9 peaynbT8Tbi, Ha KOTOpbiX 

ocaoaaao .oanbaeawee HanomeaHe sToro naparpa¢a. 

neMMa 3.1,1 

EcnH aaanHTH'Iecxag cPYHKUHR£{t}perynRpaa B oonacTH /t:~IJ! t: / .::' .:::><( , 

It!> c:r t ~ cPYHKUHR Re ~{r-1 OI"p8HH'I9Ha B STOlt oonacTH CBepxy IHnH 

CHH3~1; TO Je(t-) 0[/t/ 7p{~)J IIpH It!-- c:><= paBHOM9pHO B 

nroooM yrne Jcr';Jt-/~ o</<0<. lcM.'21 , cTp, 3721, 

Mbi oy.oeM IIOnb30B8TbCR HHTerpanaMH lliBapua H nyaccoaa .llnH Kpyra H IIO

nynnOCKOCTH, nycTb l,rz=) perynRpHa IIpH /?/.::::: I .•. t/(z::=).r: Re j?(k) I 

V(c) =. f);n ~~ / . 1 t1 (2) aenpepbiBHa npH/73 I -e: / , I Z! -; / > 0 

H /U(E} I < )-/ /1- z=;- r; 
'npH)"Z!! / ,e I ~ Tor .oa 

~~). I 11/(E!dE f(OJ 
7T/ c! - r zlT 

W(ret"s) /1'1= I 1 /;tt(e 1 'c<)c:rc< (1- ;-.?) - -
2 77.C) /..fl"" 2

- 2 rcos(&-a~) 

13.1.1 I 

18.1,2/ 

I 
13,1.21 

II 
18,1,21 

/t:3 
IIpH z = re .) aemecTBeHHC!e 

131 . 1'-ITOObi .llOK.a3aTb ~TH cPOpMynbi, MO)KHO H8IIHC8Tb TaKHe me cPOpMynbi ' .llnSI Kpyra 

/ ~ / J < / . H aaTeM nepeATH ~ npe.oeny f--. .. / c. y'leTOM /3,1,1 II. 

nycTb r.=.(z::-1)/(z:-r;) . " Z .= x-r t'y • 

1/(2)~ t{(z:-) . . 

n peoopaayg ¢opMynbi 13 •. 1.2-2 "I nony'laeM: 
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• .oc::> 
I . 

I f "), (?:'-fl) ~? 
{(z:)- - ~/;:~( '(' ){f-'- r: )ij n) jf(!) 

-~~ . 

urz:)- _!_Ju~·s) x ~s 
VII(' - 7T I ( '. X 2 -f (s- Y.J < 

-~ 

-f~ 

V./r). - ..L /M(/s) s(:'-/!_-Y(s "--o G/s -fJ((t) 
I (' T / 1/i (/-f s <) j X l-1- (y-s.) :J I 

-~ . 

13.1.31 

t 
13.1.31 

" /3. I. 3/ 

:? ' < 
3Ll9Cb r = ,)( + y CopnacHo/3.1.11 Ll11SI TOI'OI 'IT06bi 9TH cPOPMYllhl HMenH Mec-

To, LlOCTaTo'IHo·1 'ITo6hi npH Re z- .:;:::. 0 

/~(z-)/ < 1-1 (; -r ;z:-1 J r 
J. 

o.ZY< /, /3.1.4/ 

HaM noHa!lo6HTCSI cneLlYIOI.Uee TpHBHallbHoe o6o6meHne npimnHna MaKCHMyMa IBhi

' TeKaiOmee Ha /3.1.2/. 

n e M M a 3.1.2 

. I-'/.. 171 · . · 
nycTb 1/V{(z:iE) I'apMOHH'I9CKaSI cPYHKUHSI /eM •. 1 CTp. 437/ B Kpype/~/.::'/; 
2/ /U(z=)/ ~ H/1-2-/-Y UpH/c/k' I ; C)~ r ~I 
3/ tf(z=) .e H npH /'i?/ = / 

4/ cPYHKUHSI ?/(::=} HenpephiBHa. npH/Z!!/ ~ / ,jZ!-1/ ;> 0 . Toi'Lla 

t/(z=} ~ H upn /z= / ~ / . 3aMeTHM TaK>Ke cneLlYIOmee o6o6meHne cBoti-

CTBa H9Up9pb!BHOCTH I'apMOHH'I9CKHX cPYHKUHtl:. 

n e M M a 3,1,3 

. nycTb 1/ ~ (z:) 9CTb I'apMOHH'I9CKaSI UpH Rez: ;:>0 H HenpepbiBHaSI Up~ 
Re z:: ~ 0 cPYHKUHH1 y LlOBneTBopSIIOI.UaH ycnoBHIO /3.1.4 /; 

2 I ~ (z: )- -+ .o.:::::::> npH jz;-/-- o.c> 1 Re z:-~ 0 

ToPLla 1-~(z: )__. ·~ npH jr 1- c-.::::::> paBHOMepHo npH 

- X ~ .::rrc? z:' ~· :ZZ: 
2. r/" 2.. 

HaKoHeu, 

yc 

11, 

l 

p 

'I 



.1.3/ 

t 
.1.3/ 

" I. 3/ 

1 Mec-

.41 

'/<!; 

CBOiJ:-

13 

n e M M a 3.1.4 

SIBliSieTCSI o6o6meHIIeM TeopeM bi 2 Ha CTp. 184/3 /! IlYCTb rapMOHII'IeCKaSl Ilpii 

.t?e 'L > () II HenpepbiBHasz npii Rer ~ CJ cpyHKUIIsz ~(z:) y .llOBneTaopsteT 

ycnoBIIro 3.1.4 II ~(r }--> - cJ,Q npii fJmz::- - coo , Rez:-=C'J I( (z:-J< 1"1 npii 

Re z:- = 0 . Tor.ll'a Jlt(z: }-- e>.o npo/z-J- =<:::l paBHOMepHo B nro6oM yr-
7T 

ne - 2 .e t:»'7}Z: e J""".c£ 

n e M M a 3.1.5 

/3.1.5/ 

3.llecb ;-- ~ = x Z-1- y 2 nycTb /V.> 0 II nycTi. /tJf(S)/-t I npii 

-.IV'~ s ~ /V II 6f(s) = 0 Ilpii /..5 I> ;V • Tor.lla V{X,Y)= uY!) 
· Ilpii r- ~ paBHOMepHO Ilpii :- ~ t:f/'"C:Zjz(j:-f() < ;:-- • 

.0 OKa3a T.~llbCTBO O'I eBII.ll HOa 

n e M M a 3.1.6 

nycTb B cpopMyne/3.1.5/ -1-:fc:t(s)-e I .llliSl Bcex BemecTBeHHbiX s . Tor

.lla .llliSI nro6oro d , 0 < d C:: F , ecTb 'IIIcno /7 TaKoe, 'ITo/11)<; Y)/..:: 
< -t'~; r -1- 1-/ npii r-:;:::.. I , -tF ~ cr.rcz;, (>:/,K) ~ 6; 

3.lleCb r:= J"xz-f.y'2. o 113 lleMM 3.1.5 II 3.1.6 BbiTeKaeT 

n e M M a 3.1.7 

nycTb B cpopMyne /3.1.5/ -1 ~Cl(s)1: I LlliSl Bcex BewecTBeHHbiX s II 

Cl(s)- {) npii S.,.- ::!:=. Tor.llal/(x;Y)= ci~;-) npii r- =.:::::> 

paBHOMepHO B 1II060M yrne jqrcf;l(Y /x) I--:? d <' r i 3.llecb r::::: /x 2-r y 'J.- • 

n e M M a 3.1.8 

nycTb 1/ 6r(S) -BeiU9CTB9HHaSl cpyHKUIISl B9IU9CTB9HHOiJ: nepeMeHHOiJ: S 
TaKast,'ITojc:::t(s)/<1-1{;-rjs/)r: 0-? Yc /, .llnsz acex S 
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2/ O(S) <:::: M npu S > u 
3/ Q'(S)__.,. -f- ~ .... c...; npu. S- - ~ 

4/ V(X ) = ~ -L 1r;r(s) .s (x t_ 1 2 . ~s 
. . 7T_:!:,c. (1-+ S z )(X t.r .s t .J 

Tor.ua V{X }-- -f o.::::: npu X- -1- c:><::::J • .[loKaaaTen&cTBO aToii neMMbi Mo

)KeT 6&ITb nonyqeao KOM6UHUpOB8HUeM npe.Ubi.llYlllltX neMM C yqeTOM cpopMyl'Ibi: 

~ 

I .sc.Y.s (x ~-I) -c'n X. 
/3,1,6/ 

0 (1-+ s ~ } (X' < .f- s l) 
B aaKmoqeaue npuse.ueM cne.nyiOmee yTsep)K.ueaue, BbiTeKaiOmee ua cpopMyl'Ibi 

Tuna /3,1.2/, 

n e M M a . 3,1,9 

nycTb cpyHKUUSII (r )perynspaa npu./t /> ~/,:;y{Yt-j<o( H ;J;n/ft)== oa 
npu jt/-~ paBHoMepao B n106oM yrne /t11Jt/~o< 1<o.( • Tor.ua 

.unR n106oro uenoro K ~ I (t. 4~) Jf(z_L) = CJ(i/ npu /i' /-- c:-=::> 

paBHOMepao B n106oM yrne /t:r!J t- / ,.Z o< 1 < o/ • 3aMeTUM 1 qTo B ycnoBHH 

H aaKniOqeaUU STOlt neMMbi MO)KHO O.llHOBpeMeHHO aaMeHHTb 0(/) Ha CJ(I) 
~ Tenepb npHCTynuM K uccne.noBaHUIO CBOitCTB cpyHKUHfi Knacca eo< . 

Bse.neM cpyHKUUIO 
/3.2,1/ 

:£(t:)= - ~/7 JV'(r) 
B cuny 2.1.11 £(c)~erynRpaa npu/r/;>!., • /~:;'i"/ < o( • 

Via 2.1.2/ cne.uyeT, qTo cpyHKUHR~£(t) orpaanqeaa cauay B n106ofi o6nacTR 

jt /:? Gf :> L. , /t:!-:Jft:" / ~ F ~ : . n puMeHRR neMMy 3.1.1 

nerKo nonyqaeM: KaKOBbi 6bi HR 6binH qucna C H J"" ; l "? 0 R 0 <:( d <X 2. 

X(-t)= 0( /t//+E) npuje/- ~ /3.2.2/ 

T8KHM nyTeM R3 2,1,3/ U neMMbi 3,1,1 
paBHOMepao npu/'j? t: / ~ d . Toqao 

cne.uyeT: 7T" · 

~(t)~ 0(/tl ~-f£) npu /t/-- e>.c:> /3,2.3/ 

·paBHC 

6 
npu; 

nyc· 

h~ 
nyc 

HOCT 

Re. 
0Tc 

npu 

TaK 

paBI 

~( 
~ 

¢lp 

)e{i 

pa1 

/Gf.f". 
I' {;1 

L 

Me 

38' 

1/1 

U 

/t, 
Be 

oC 

B I 

ec 

R 

a 
U 
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paBHOMepHO npH [+?i e.:?:?! i: ¢ eX_: s- Jln5! nroooro £ '?'0 H niOOOI'O 

. S"" , 0 C: J < .j ~- ~} . OcTaeTcH paccMoTpeTb noBe.lleHHe ~{Z'} 
npH;-0/---?> o-0 B CSKTOpax ;:z d ,Z 4//'f? z!- ~ _?l -1- d. 

r- // C7 /_ z 
nycTb CJ. <' aJ < :Z t- . J'or.ll8 9CTb 'IliCnO /7 T8K09 1 'ITO 

h Re fr't-)'t > · /t:l t npH /!:"- q-;yc / -z d . 
nycTb, KpoMe Toro, J'" < eX- -:- • CornacHo/2.1.4/ lc yqe-roM· perynSip-., 

HOCTH X(r) npH j&r~ t-/ < ex! I ecTb qacno 8 Ta~oe, 'ITo . 

Re )t'{-t)?'- j Re(-/zf)t? 6/ npH /~-61'7z:. ;re~ /CI> c;_> 6 
0TCIO.Il8 no neMMe 3.1.1 nonyqaeM: X(t)-f. 4 {-/-t)t- o(l-t:;z.cr) 
npH -t__,. ~ paBHOMepHO BO BCHKOM yrne ~R'~z'- ::--; -e cr; <;' 0o 
TaKHM o6pasoM, ecT.b 'IHCno,! > CJ TaKoe, 'ITO ;;Jt"("lf)= O(Z''/'npHjiL}--. c:><:> 

paBHOM9pHO BO BCHKOM yrne /-27T_q:;'C/ ~ d! ~ d • AaanOI'H'IHO H8XO.IlHM 

~('i) = ·0( z! C') npH jt/--~ paBHoMepHo Bo BCHKOM yrrie 
1

1 :_7 --ra-:;:zi:-/ 
~ d. .:::' d . npHHHM8H BO BHHM8HH9 13.2.21 H 13.2.31 no TeopeMe 

I 141 
¢1parMea-nHH.Ilenecpa I , cTp. 2041, aaKnroqaeM: 

)eft)= Ojlt/.!"r 7r/~- [C1 npH j-t: /- c-= 13.2,41 

paBHOMepao ·B nroooM yrne /tf?/-:;1' C·/ --z oZ ·/~ o('. 

' ~ B sToM nyHKTe Mbl noKa:>KeM, 'ITO /JJ?? ~(r }- -+~ 
npH ,It:/-~ 1 paBHOM9pHO B niOOOM yrne 

/Gr;y-t-;//~ p H ~m;r'(t)-+ -~ npH/t/- ~, paaHo-

Mepao a nroooM yrne/.f"+llf':Jt: je f ; S.llecb tJ < f <: .f. {ex- 27r) • .LloKa

aaTenbcTao Mbl npOB9.1l9M 1 OnHpaHCb H8 neMMbi 3.1,3 H 3.1,8 H HCXO.IlH H3 TOI'0 1 'ITO 

1 /cornacao 2.1.21 ~~(~}-+ -f- e:..c:? npH /t:/---. C><:/ , ecnH 1~-;?z!:-j < ~ 
H 21 cornacao 2.1.3/ ic?t."'X(t )<H. ecnH ?'+J'" e):r7t-/ ;z- o<-af', 

/t I~ 6t' ;> ~ . 
. . 1 7T . I 7T I£.· 7T) 

Bo3bM9M 'IHcno o< 
1 

2.:::: o< <::: 2 -f 21...0<'-2 H 'IHcno c!' , 
o( 

1
- -:- < e < ;_ ~- -:-) . PacCMOTpHM yron/o<!... Gl~(t-t'q J I e -e . 

B n. 3.2 noKaaaao, 'ITO ~(-i)PerynHpHa BHYTPH aero. Vfa 2.1.21, 2.1.31 cne.llyeT, 'ITO 

ecTb J1l TaKoe, 'ITO Re Je{i' }-eN 1 
aa nyqe GY~{-t-tq }= o< !r-C:. 

H )?e:Jt'(t)-- -rc::-:= npH;i-/- ~ B.llOnb nyqa 
/.,t.. • , 1 I e t: , 1 'o< / 2C'/;r cryu- -161'/ = o< - • nycTb = , q-;- e z::

1 

H £(t} = 9J{z:;) . BBH.Ily/3.2.41 H aawero BI>I6opa C ecTb que-
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. ' ~ 
110 ;; ' 0 < Y; < I TaKoe, 'ITO 91 r~l) = O(z; i) rrpH 

/z:; /- c...::::::> paBHOMepHo rrpu jq?_~ / -e ;: ; ,llanee, 

Reff(Zi) ~ /'-11 
rrpH azz:; = ?T/2. H Re7f(0)- -+~ 

IIpH z:,- ~ t .PIC!. Zi =- i7'/z. ; OTCIO,lla riO 1J8MM8. 3.1.8 C y'IeTOM 

13.1.2i HSXO,llHM: /lrn U/(Zi J~ + o.::::> IIpH Z:./ > CJ , Z::1 ~ 0<:::> 
I'] II' . . I 

TSKRM o6pasciM, vm .?e'(r}~ -1-<!:>e>IIpH -t: = /t::fr /e I ol r- c;><:::) 

' 
To'IHO TaKHM crroco6oM .llOKaSbiBaeTcSI, 'ITO flmX(t-}- -f c:::><:::/ rrpu 

'c;{'l ,...._, t: = /q -f r e I o r- .-f. C><:::) i S,ll 8Cb ot.. / = 7/"- c.< I 
npeo6pasoaaa yro·n /E- tWI(J-{Z:-Ii;;'}/ .{:o( ~7Th B rronyrrnocKOCTb, Mbi MO:lKeM 

aocrronbsoaaTbCSI neMMott 3.1.3 • Tax rrony'IaeM: ;lrn:;;(:'(r)~+~ rrpn 

/t/~ Qo..C> paaHoMepHo rrpu jt:rr4(z::-/q }- 7T/z / €<=><. 1
- ?T/z. . . 

1 
I V ·'1. C Y'I9TOM Hawero Bbi6opa o(. OTCIO,ll8 BbiTeKaeT rrepaoe H3 BbiCK838HHbiX B Ha- 1' 

'lane aToro IIYHKTa yTaepm.lleHutt. BTopoe .llOKasbraaeTcSI aHanorH'IHo. 

3.4 

Terrepb sattMeMCSI paccMoTpeHHeM cpyHKUHH 

(" 

// 
r; 
/ 

(fr)= --t3J X(t). 13.4.11 

Ha ocHoBaHHH 2.1.1 I H BYHKTa 3.3 HMeeM: 

~ ~ jX(-t:j/ . rrpu ·/CI- <:::>.c::::::' 13.4.21 

I I / I/_ -paBHOM8pHO B 1JI060M yrne /~~C 1f"..X c:::;' z <._Q.!-1-.;: ). Jlnsi 

,ll81JbH8fi:Wero Mbi cpHKCHpyeM H8KOTOpoe o(' 
1
1 :ZZ:. ..::: ol I <( _f_ /o< r II) 

2 c ~...- 2 . 
Vis /3.4.21 lu perymrpHOCTH .:l:'(£;}1 cne,llyeT, 'ITO ecTb 'IHcno R ~ 0. 
Taxoe, 'ITo /(-t-) perynSipHa rrpu / 6r";j C /~ex'; /z:j ,> R . Vis 13.2:41 

·C1J9,lly8T 1 'ITO 8CTb 'IHC1JO ~ ;:> CJ TSKOe, 'ITO 

!f:lf:!:.:'i:!:!. <•~o~;;:s.2 ·:: /!~~ :;~ ~~'Z,c 1 e <>< ~ 
i(t:J== O( /i/7r/(Z~I}} rrpu ;ft/--~ 13.4.31 

paBHOMepHO B 111060M yrne /tl';ji-C/-?d. I/ C::rX I 

sHa'IeHHe cpyHKUHH /(r) BHYTPH yrna 

0 .:::: ~7-fc-t'q) ~ o( ~~ ~ tt<a( I 
~ 

0 Vfs 13.4.31 C118.llY8T 0 'ITO 

~;> R 13.4.41 

I 

'II 

1: 

H 

f 
d. 

c. 
n 
B 

}n 
fi 

I'<) 

~K 

~~ 
c 

T 

2 
II 

I 

n 

T 

/c 
81 

I 
e 

r 

e 

I 

~-



y'leTOM 

::> 

npn 

MO:>KeM 

npn 

2 
~ 

·1. 
B Ha- 1' 

'3.4.11 

3.4.21 

}. 
0 

2.4 I 

.4.31 

TO 

1,4 I 
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l J< - '!Hcno, onpe.llemnoruee o6nacTh perynnpaocTH /(Z:) / Momao BhrpaaHTh 

qepe3 ee 3H8'19HHe Ha rpaHHU8X STOI"O j"t"'na npn ITOMOIIlH I!HTerpana nyacCOHa 

13.1.3'1 /paaorHyB yron B nonynnocKo'cTh H T.Jl.l. ·.M hi noKa:>KeM, '!To B Ka:>K.lloii 

H3 o6nacTefi 

/Gt7 t I~ d I /i: I ~ 61/ CJ ~ J c ~ J q ? R /3,4,5/ 

13,4.6/ J"'+ f e:;~:;t-;-e o< ~__~ /t:.!~ tr> R.~ a<J" <r<!. 27T)/2 

!J/n /ft:) orpaHH'IeHa. 0TCIOJla* H H3 B03MO:>KHOCTH npHM9H9HHH HHTerpana 

nyaCCOHa K yrny /3,4.41 cne.llyeT /neMMa 3,1,21, 'ITO cfl,n-;/(r) orpaHH.'!eHa BO 

Been o~nacTri/H':j!f: I 4fo< 1-d ,;Z;-/~ q > R . PaccMoTpHM o6- . 

t naCTb 13.4,51 • Vfa perynHpHOCTH /rf!) B STOit o6naCTH H TOI"0
0 

'ITO corna~HO 2.1.11 

/.?eZ'(Z:. )~ -f cx::::;J npH /i:/- -f oc:> paBHOMepHO npH/t:r?Cj-zd <.' 
2
77' 

~ 0'19BH.llHO cne.llyeT: 1 I :;1?'7 /rr) orpaHH'IeHa BO BC~-
~KOit Ol"p8HH'IeHHOfi '18CTH STOfi o6naCTH, 21 9CTh 'IHCnO ~ > Cf' T8KOe

0 
'ITO 

~ (!(;S tPn? /cr) ;:> C) npH /CI ~ ~ . . jq:_y t: I e d . B CBOIO. 

~ O'Iepellh H3 2 I H Henpep&IB.HOCTH /(-t} cne.llyeT, 'ITo ecTh u~noe 'IHcno K,. 
TaKoe, 'ITO 

13.4. 7 I 277"~ - // . :::? 
I 2 

npH /t"/ ~ ?1/ 
(};n //7!-) 

<1n-1 /(c) .Z: ET ~ ~ f 
, /Cf;J'C / ~ d .. Ta'KHM o6paaoM ,orpaHH'I~HHOCTh 
e o6nacTH 13.4.51 JlOKa3aHa. Teneph paccMoTpHM o6nacTh 

13.4.61. Paccym.lleHne, aaanorH'IHOeBbiWeH3n6:m:eaHoMy, noKa3biBaeT, .'!To ecTh ue-

nble 'IHCna A::2 H .I<.'.} T8KH9 1 'ITO JlnH n106oro l ~ CJ MO:>KHO YK838Th /l,.-/ 
T8K09 1 'ITO 

/tlmf(t)-
ecn H /r/ > ;t/ 

7T 
2. 

M. r ne:>KHT B BepXHeM C9KTOpe o6naCTH /3.4.6/, H 

/J/n /ft:)- 7T (2 ~-I) I < 

ecnu jt-/ > /V H -t: nemnT B HH:>KHeM ceKTope o6nacTH 13.4,61. KaK 

roBopnnoch, H3 13.4.7-9/ cne.llyeT orpaHH'IeHHO~Th ¢YHKUHH Jmj(-c) 
6of.i o6nacTH /z= / ;;;::.. 6f :> K • jtr .IJ'Z:. I£ o( '/' < rX 1 

.• 0TCIO.lla 

061-oeJU!HeHHhlfi tiucnnyr l 
onepuwx uccne.u.onannll 

'6i'IE.Jilo'10TEKA · 

13,4.8/ 

/3.4.9/ 

y:m:e 

B niO-

no neM· 
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Me 3.1.9 cnenyeT: ~ f-c {(t-) = {){;) npH /t: /- ex::::> 13.4.10, 

paBHoMepHo B mo66M yrne (qycJ~o<''< eX 
1 

• Tenepb Mbi noKameM 1 'ITO H3 

I 3.4.7 I H 13.4.101 cnenyeT: ..6m t/n? ...P;f'r) -<!!! J"" -f 27/K" r-o.::::;:J Tt 
lleAcTBHTen&ao, nycTb ecTb aeorpaHH'I9HHO pacTywaH nocnenoaaTen&HOCTb 

~~.I. Jl .I • • • /':; • • • ( /4- 1 ~ r.., ) T8K8H 0 'ITO 

Jn-r~J'(Ir;) ;> ~ .-1- 27TK; -r Y , rne )I~ C) I j/ ae 3aBHCHT oT n I. /f l' 7T 
Torna H3 13.4.10~ cnenyeT, 'ITO ecTb 'IRena A/ H d , C><' o <z: , TaKHe, 

(} ,./)/,• -td) JL_ - Y A/' 'ITocJn?rc I r;, e /? z 7-?~K/..,. 2 npH acex n ;:> /V • 'ITO npoTHBOpe'IHT 13.4. 7 I. 

AHanorH'IHbiM o6pa30M ,llOK83biB89TCH, 'ITO npH r ___,. ~ 
~ cfntj!ftr) ~- "[" -r 2-#K; 

..c't'n-t {}rn /ft'r? ~ ~r --7'- 24FKZ 

~ c1n-~ /!/~) ~ -:- + ;2#~ 
J.13 9THX COOTHOWeHHA H H3 13.4.1 01 cnenyeT, 'ITO nlf6o Kz =I<; H 

Jm/(/r)~--~ -1- 2771<'; npH /--'P 0<::;> 

nH60 kJ = Ki - I H 

J;n /r~·:J ~- ; -+ 2ff1<1 H?lf 
/"" ___... ,o.;;;::) • 

AaanorH'IHbiM o6pa30M aaxonHM 1 'ITO nH6o !<:> = Kl H 

r-Jn'l /(;_/r}-

nH6o !<3 = K; -r I 

/Jrn /(-t'r)-

t/ -1- ;;ur K 
Z _ I 

H 

7T -1- 2/7K; 
2 

n;::JH 
~ 

J.] _pq r- <>-:::> • 

• 13.4.11 I 

, 
13.4.111 

13.4.dl 

" 13.4,12 I, 

CooTaow eHHH 13.4.11 I, 13.4.12 I no3BOnHIOT cpaBHHTen&HO 6biCTpo noaecTH no KOH

ua Hawe HccnenoaaaHe cPYHKltHH /fZ:). B nan&a.eiiweM Mbi C'IH't:aeM 1-:,.::: 0 

_g 
cl>opMynbi 13.4.Jl I H 13.4.121 nonycKaiOT qeTbipe pa3nH'IHbie B03MomaocTH. 

B aTOM nyHKTe. Mbl noKa:W.eM, 'ITO Tp~ H3 HHX aecoaMecTHbi c npHHannemHOCTbiO K 

(j/(t) Knaccy eo( • npocTeAwag B03MO)KHOCTb! 

' 

i 
I 
L 



H3 

17 I. 

7 I. 

• 11 

n 
11 

~I 

" !I. 

K 
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npH 

vb 13.4.101 cne.oyeT, .'~TO B aToM cny'Iae 

npH 

· 13.5,1 I 

I 
/3,5, 1 I ~m~(X-t t'y)-- :.; 

)~n/(x -r-/y)- -1- ![ 
.onSI Be ex X. , B n, 3.4 noKa3aHo, B qacTHocTn, 'ITO /_(2:-/ perynSipHa B nony-

nnocKOCTH Ret";:> R . TaK KaK B 13.4.31 c:< / ;> .:- , To lc yqe-
11 D 

TOM 13~1. 31 I npH Z: ;> X;::> -". HMeeM: 

/ '""T ..f'/. . s (z c:_/ J ,;s 
7T"_ ~d'.~n rc X~ (S) (1-r s <J (s i'r-x Z). ., 

0Tcro.oa no neMMe 3,17" H ciJopMyne 

Haxo.oHM Re/(-t)---'JJ> - ~ 
ycnoBHIO 2.1.2/, Cno*Hee HCKniO'l8IOT_7SI 

3,1.6 IH npHHHMaSI BO BHHM8HH9 13,5,1/ 

npH -t:- -f G:><:::' · • 3TO llpOTHBOpe'IHT 

Jm/(-f/r}

Jmj( :f. /r) ---+ 

..lL 
z 

- /1 
z 

B03MO)KHOCTH: 

13,5,2/ 
npH 

npH r- -r ~. 13.5.3/ 

PacCMOTpHM 13.5,21. npe)K.Oe Bcero 38M9THM, 'ITO H3 13,5,21 IBMecTe c .OOKa3aH

HOti HaMH orpaHH'l9HHOCTbiO cPYHKUHH c}n-? /('?:) npH ji:j ,:P. &1' ;> R _, 
/ C!J? t / .e o< 1 ~ 2/ {oL-r [") cne.oyeT I 

121
, cTp, 4181, 'ITO 

rJ;n /(i }-- !{" npH jZ-/- C>c:? 13,5.4/ 

paBHOMepHO npH _zz: -1f!?t:JI~"f z::--{: -f" , noK8)K9M Tenepb 0 'ITO 13,5,4/ HM99T 
2 .J I I~ 7T' 

MecTo lnpH'IeM paBHoMepHol n: B nroooM yr~e /;"~c I "lt.o< < _2l(X-t' ~ / • 

.[lefiCTBHTenbHO, nyCTb -t: = ( "Cr(%) e t{cX.'f::, (! ) . H .;'fr)= j{fz:) t 
Tor.oa npn X;:> CJ nMeeM t]n-7:f/(X/::::: /'/Jlm/(ls)Bisx/{!<" -z-1- s 2), Cornac-

. " , .J) .If, 7T Tl ->""' 
HO 13.5.4/ (/mTi (Z><}--+ 2 npn x- -1- <::::'0 • TaK K8K OTCI0.08 cne-

.oyeT: ;. /Jn?/: (t's )4.S X /&'?.rs~-- .,.. npn X - -f 0<:::) ) m t:1 

I [,-..a..;?/. ) fX.S 7T' npn x-- -r <:>.c:::>. 

7r X J $mTt l 15 1~ (s/x)2.- T" 
• OTH;cnTenbHO tJrnf (t:S) HaM H3BecTHo: 1 I 'ITO oHa orpaHH'IeHa npn S ~ 0 J 
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.,__:, 

.21 H 'ITo cPYHK. uHst S d. ~ .:f l{sj· ~ To>Ke orpaHH'IeHa. TaK KaK 2. fs.tX ~S :: 
I 4(!. I ( t . 7r ',/._ ~ I+ ...! 2 

= ~j ?L2S.j- ~ 0 ' np~ /lrnx = 0 • To sbmo~HeHbi ycno-
L... . < Tfs1 

BHSl TeopeMbi 233 H3 ; 9Ta TeopeMa ,llaeT HaM: 

'2. Jim /;(/s}- cJn;-/f"('src;)e ,~!..; 1- 7T -
npH .S---. .,_ QD ; aHanorH'IHO nonytiaeM 

s~ -1- ~· Jm(tf./.5-;.q}-e-/(o<Lf'!J-- : npH 

O:rciO.lla 1121, cTp. 4181 cne.llyeT, 'ITO 13.5.41 HMeeT MecTo pasHoMepHo s 

6oM yrne I 1113Jt:-I-:? o( I<' ;_ (o<..-1- 77J . nycTb .llanee 'IHCno ll 
so, 'ITO /ft_f'PerynstpHa s yrne I o-7{-t -/l) / ~ c<; /z - /1 I> 0 

n10-

TaKo-

lo6nacTb perynstpHOCTH ·/!r) yKa3aHa B Ha'lane nyHKTa 3.4 I. nycTb 

6 = (t-/1) 7T/fio< I} H I{ (6 )-/(-t)-· t' 7T/2 . VIa npe.llbi.llYlllero pac -

cMoTpeF!HSl cne.llyeT: J;n:{ (6 )~ CJ npH /6/- <0<:::7 ./. Re 6 = 0 . 

0TCIO.lla no neMMe 13.1.7 I c y'I~TOM onpe.lleneHHSl f!{ (6) HaXO.llHM 

L(t-)= o(~/C/) npn#/-.. ~ paBHOMepHO B n1060M yrne 

'l~:tt z!-/ e eX 'I~ cX I 0 0TCIO.lla cne.llyeT: 

X(t)= O(Fl) npn /CI- = /3.5.5/ 

paBHOMepHO s n1060M yrne /II1'~ C / .-z d 
11 

d .X 
1 

.llnst n106oro .F 7 0 •. 

nycTb // ~ ~ 11
.:::::.. c< I • 3aMeTHM, 'ITO cornacHO /2.1.3/ cPYHKUHSl Re~(r) 

orpaHH'Ie;a csepxy Ha rpaH~ue yrna lt:li:;Jl {z!--/) J / < o< 
11 

; oTo6paans 9TOT . 

yron Ha Kpyr H npHHHMSSl BO BHHMaHHe 13.5.51 H /3.1.11, MO>KeM BOCnOnb30BSTbCSl 

neMMOit 13.1.2/; TSKHM nyTeM HSit.lleM, 'ITO cPYHKUHSl ..&Z'(c}orpaHH'IeHa CBep

XY BO aceM yrne /t911J{C-IJ} / ,e ol'
1 

• 3To, o'leBHflHO, npoTHBOpe<mT 2.1.21. Cny

'lait 13.5.3/ paa6HpaeT~Sl aHanorn'IHO. TaKnM o6paaoM, Mbi ncKniO'IHnn B03MO>KHOCTb 

13.5.1/ 1 13.5.2/ H /3.5.2'1. 

3.6 

OcTaeTcSl nccne.llOBaTb nocne.llHIOIO B03MO>KHOCTb: 

r 
</ 

/ 
(./ 

n 

0 

p 

p 

IJ 

I 

H 

I 



IO-

TaKo-

: -
0, 

5,5/ 

0. 

)T 

iTbCSI 

:aep

• Cny-

HOCTb 
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npH r __;:,. -r =-= /3,6.1/ 

J~n/f-rr)---- --;- T 

nycTb /(c)-/~)- -c'n-i 

OTCIO.ll8 IIO.llOOHO /3,5,4/ HBXO.llHM .' Jm/ (t-) __,. 0 Ilplf /t: /---"' =<:::> 

paBHOMepHO B yrne /crrq i: / ~ .-d.. • .llanee ripHMeHeHHe Tay6epoaofi Teo-
/5/ C7 -z. . .r'} _;:7(z ) 

peMbi 23'3 H3 , TO'IHO TaK me, KaK B nyHKTe 3.5 .llaeT: c/l?? T/ · Z. ~ CJ . 

npH fr /-- c;:;,.CJ paBHOMepHo B n1060M yrne / d";}J Z. / .Z=< 
1
.:::-' 1:{~-'"}). 

BcnoMHHB oonaCTb perynSipHOCTH ~(ff J IHa'Iano II. 3.4/ H CBSI3b cPYHKUH~/Z:) 
H ..R (r) t y6e>K.llaeMcn, 'ITO HBMH .llOKa3aHa 1 
/lj . 

T e o p e M a 3.6 1 

EcnH fj/(t)c eo< 
o<', 0.:::' o<l< 

npoCTOe paccy>K.lleHHe IHa'IHHEleTCSI OHO c IlpHMeHeHHSI neMMbl 3.1.4 K yrny 

~I< t::~~{t-/q} <o<' It ' r.lle f<:o< I~ .f (=<.r £} 
H o<' < (;,( "< o( ; aTo .llaeT Re /(t:)~- o<::> npH/r/--..:.to o.:::> paBHoMepno 

B n1060M yrne. o< I C:: t5¥"]7C Z e>( IN<' e>( tr H T,.ll,/ IIOKa3b!BaeT, 'ITO yron a< 1 

1 B TeopeMe 3,6 MO>KeT Ob!Tb B3SIT n1060fi MeHee o( • .CooTBeTCTBeHHO HCIIpaB-

neHHYIO TeOpeMy 3,6 1 Mbi 6y.lleM HMeHOBBTb B .llBnbHefiweM TeopeMa 3,6, 

3~7 

T e o p e M a 3. 7 !t 
fiyCTb p/c) C eo< H /(zf)=- ~~{_ 1/~/r) ): Tor.lla 

/!tY~t- I IlpH /~;~ ~ paBHOMepno BO BCSIKOM yrne/'7jt/ e ~~a<. 
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,LloKa3aTenbCTBO 

nycTb /(-t)= (r;:-J- -c:J,Z: . CornacHO TeopeMe 3.6 nmr niOoo-

ro o< I) 0<~ 1< o(' ,J eCTh "'HCnO /9 TBKoe, 'ITO f.j-t) perymrpHa npH 

/'*~t -/J} j < o<' • nycTb r = (r- /l) ~1{ tf ('!! )= ~{z-) . 
Torna ~('C) perynSipHa npH Rez-? 0 • BbipasHB Ref'%) qepes fJn?y:'(i:-) 
no ciJopMyne /3.1.3"; · , saTeM H3 Toro, 'ITO Om~('z:-)--~C; npH jz: 1- ~ 

Rez-= 0 , nonyqaeM no neMMe 3.1.7: y(z-J= o'(-r::n/z:-1) npH 

;z:--1~ ~ paBHOMepHO B moooM yrne /-611J'j! z::-I e J c: -?!: . c y"'eTOM 

onpe.z::ieneHHSI ~(z:) H Z: aTo noKa3hiBaeT yTBep:mneHHe TeopeMbi 3.7. 

Yfs TeopeM 3.6 H 3.7 BhiTeKaeT 

C n e ll c T B H e 3. 7 

Ecna E'f-t-) e eo~. ":Je(r)=:.~p(t-), 
H niOOOI"'O ;;- 1 ~ <:" d < -:- , 

a!p{t)= {_}f;x,.o{-/t/ 1~£}} npa /t./____. e.c::::o 

61{Cj/ftJ}~~0~xp(/t./ 1"E)j npa 

B I £(zf~ =: 0 (/t:! ~) 
rli:/£(t) = 0( /t:/ ~} 

paBHOM9pHO B yKa3aHHb!X yrnax. 

npH 

npH 

_____ ,, _____ ,, 
______ ,, 

TO nnSI nro6oro ~ ;> 0 

npH / 4~ C: / ,Z -f"-.F 
npH . ~ 

npH /ayt- I.e.:>( -d" 
npH ,, 

OTMeTHM nnSI nanbHeti:wero, 'ITO H3 Toro1 'ITO rfm~Z'(tf)- tfhi-]___,. 0 

npH jt /- ~ paBHOMepHo B nro6oM yrne jR~t- / ,Z o.tl < o.( , 

/eM. 3.2.1 H TeopeMy 3.6 I no neMMe 3.1.9 cnenyeT: . ' . 

-1: II/ xtr) ;;;:;F ;;!' (·t) ~ 1 npq jt-1- ~ /3.7.1/ 

paBHOMepHO B nro6oM yrne ;l:r;t- zf / -t .::<' 
1 

C:: C>t 
COOTHOW9HIUI 

• TaKHM ?Ke nyTeM nonyqaeM 

{'Xf-tJ} -t & a~~) 'XIr)- I ?~ jt-I-- 0.::> 

,k = 1 ,2,3 ••• ; Ka:mnoe lis HHX HMeeT MecTo paBHOMepHo npH 

Yfs/3.7.],/,/3.7.1/ cnenyeT, "'TO llrist KB:>KllOfi H3 cPYHKUHfi 

X(t)= (-t:-a~)KX(-c) 

( 

/3.7.1 I 

/4'-y z-1 eot'<o~. 

/3.7.2/ 

HI 

1-
) 

I 

I 



160-

). 
'(i:-) 

'I 

., 

0 

,1 I 

raeM 

f 
,1/ 

2/ 
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IIM910T M9CTO IIp9.ll9JlbHbl9 COOTHOW9HIIR 1· YTB9p)K.ll89Mbl9 TeopeMaMII /3,6/ II /3,7/ 

.llJlB ~(r} , noaTOMy TeOp9Mbl II <}:lOpMyJibi, ycTaHaBJIHBaeMbie B II, 3,8 .llJlB 

X(-t) , BepHbi 11 .llJlB Ka)K.llOA 113 <P;HKUIIA ~(Z:) , /<:' "' 1,2, ••• 

3.8 

T e o p e M a 3~8.1 

EcnH pft)c ~ H Je(r)==-~Pft) , To .llJlR nro6oro o( 1 , O<oi '.co< 
ecTb 'IIICJIO k..>O TaKoe, 'ITO np11 ,;2; / > /V 1 /t:r:;t lf / < o< 1 

11 /Z:1 />tV'; 
/tr~ t; / < tX I 

- e1) /:JC1(tJ/ >/X(?!/} I 
J"J Bl~~(~),> G?!l)l:k"{-lf;) 
g') ;e(t) -r= · ~(zfl) 

ecnH 

ecnH 

ecn11 

n. 0 K a 3 a T e Jl b C T B o: 

'& 
nycTb -t=r~ I • r II· & BemecTB9HHbie. 113 <}:lopMyJibl /3.7,1 I ner-

KO IIOJIY'IHTb: 

jr/~(rer"B)j tlt'~ /~(ret"&)/-7»./J «~ 6¥~£~;--e''V- 11· 
r rX 6frqZ/re 1s)-- c> a! ~/Z'(re'&.)/- CJ 

13
'
8

'
11 

ar c/ £' «& 
II pH r-- <:::><:) paBHOMepHO IIpll - o/ '£ ~ ..;? a.! • n epBbie .llB9 H3 :3THX <}:lopMyn 

.llOKa3biBaiOT YTB9p)K.ll9HIISI a/ H 6/, liT06bi .llOKa3aTb B/ B03bM9M 'IHCJIO £ 1 

0.:.! .: :. • 113 /3.8,1/ CJ19.llY9T, 'ITO ecTb A/ TaKoe} 'ITO IIPII/&!ec.</ r~!V 

;-ra-~t'n/~{re 1-,/j~~ J ~~~/X(re'&;jj.:: E 

/fr 6rlf£(ret'BJj < /- J jl-.r~6i'7~(re:~j ~ Z. 

I 
/3,8,2/ 

II 
/3,8,2/ 

nycTb -'-- ~-"" ~ t'CJ -'- = ,!'; e /t9,. ~/-t,)= £(z"z) .. T t-
1

- 11 ~;; ) C.....z. 2 ) {( .. nyc b, Hanpii-

MeP, 1/ < /2. , ~ < &z /cny'laH 1/:l: /;. , c.;;,= ~ 11 I'; =I( , ~ F &-z 
. C9. 

IICKJliO'IaiOTCSI CO!'JlaCHO YTB9p)K.ll9HHSIM a/ II 6/ /, nycTb ~~.:::::: lje I a • Cornac-

HO /3,8/i.J t:f';j ~(r.) )- ~~:K(-61 )";> (/- E' )(~-~) 
~~~X{~z}- P~~~c-t:~)J L. .:!" ~·th//1.) 
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0TCIOL18 lliiH paBeHCTBa ;{?(-i
1 

).:= ;(:liz.) He06XOlliiMO 

(!- ~)(62 -81 ) ~ ~ ~(/;.//(} • AHa~oriiqHo II3 cPOPMYIIbl /3.8.2~ II paBen-

CTBa £(-t1 ) = ~(-tz) HaxoLIIIM (1- E) ~(JZ/Ij} ~ .!(az-a,). 
0onyqeHHb!e llB8 HepaBeHCTBa HeCOBMeCTHbl npii z C: _L o 8TO 38Bep• 

' 
waeT LIOKa3aTenbcTBO, AHanoriiqHo LIOK83htBaeTcH 

T e o p e M a 3.8.2 

DycTb ·p(t)c eo< II £(t)=- ~ fV(-t-). TorLia ,qJIH III06b!X 

_/ I _ 1 II • _/ tit Ill ff _ / '" / _ J I/ ,;...,J 
qHcen or. , D< II ""' • , C) ~ o:< C:: 2 < ...,... "'- c.>c;. ""- '-"' , ecTb qiicno 

;v· TaKoe, qTo R~ ~(1"'"t"' 1~):>Re_27fe~pii r > r ~? A/ 
- o< 111 < ~ < oe t/1 II 12~ ~(re ICJ) <: _..&:.~(/~I~ npii 

r;> r'?> /V , o<' II < 8 <:" tX I HIIII - a.! I~ 6P < -..X. ''. 

B ll811bHefiweM ~JaM noHaLio61iTCH npeLiellbHOe cooTHoweHHe: 

X(£r)/£(t2 f/~ -tr/C2 -o npu r__,. -1- ~) /3.3,3/ 

HM9IOIUee M 9CTO paBHOMepHO B 111060fi o6naCTII 

o ~ ~ -e lt:tl ~ !1/" ~~~ttl~ o<'
1 

/fz / ~ 5" j /~1)' t-/ -e :X 1 
;' o/ 

1 < o=>( 
] 

. /3,8.3~ 
zzr, 

fiz: 4~ -~~(c) M3 ~OPMYIIbl ~nFX(i1 r)/x{-c2.r--)]-= 
-err 

II /3,7.1/ nerKO UOK838Tbt qTo /3.8,3/ IIMeeT MeCTO paBHOMepHO B JII060fi qaCTH 

I I I 1 1/ ?!:z ~ /V o6nacTII /3.8.3/.. DycTb t! ;> 0 II 11// /V > ~/g-
rorLia no npellh!llYIUeMy ecTb /V;" , TaKoe, .qTo 

/xtz:;r)/X(~r:J- -i1/z.~ I '< £_/j " /3,8,3, 

npH r? /t{ t eCIIH 

yBeniiqiiB, ecnH HaLio, 

TOHHO paCTII C pOCTOM 

t:, H tz. ne>KaT B o6naCTH /3,8,3~ II 1-tz / e /V 
1
;; 

11{ t llOCTUI'HeM· TOI'O, qTo/~ (~z. f)/ 6y ll9T MOHO

r/tl./ /TeopeMa 3.8.1 I npH r ~ !Vf . ;t-~1 > ;1/ 
1
, TaK 

qTo 

/X(t1r)/X'(tz. r) /~ j:Jc'(t1 1//X(r#l.e t'4'-;J--z:? / < 

npH t:2 ~IV< r ?#;. Mbl yqnii /3.8.3
1l H To, qTojt.;,/z:z/ < 

ze 
~ 

s -..3 
npH 

/~ 
B 

BC 

Re 

[/n 

p8 

·~ 

o~ 

ec 

;~ 
B 

liE 

e; 

et, 

cr; 

~ 

i . 

L__. 
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j-t2/> IV I: r ~ ;t; t;ranee rronyqaeM: /:Je(t:, r J/~(t~_r)-t;/t:z./< E 
B o6nacTH 13.8.31 ~pn /iz I~ ;V' t 'r >tv' . 3To 38BepwaeT JlOKa3aTenhcT-' 

BO /3.8.3/. 3aMeTHM '¢opMynbJ /cne.llyJOIUHe H3 /3.8.3/ I. 

Re Je(re1 j1Xrr Jj- eo.s& rrpn -r-- -+ 

[/m:;r:lre''&J//X(rJj- zt'n& 
rrpn, r- -r-

t· I 
paBHOM9pHO Ha nJ06qM HHTepBane- oC 'ee-io( t CJ<_' c<, <::_ o( • 

CornacHo /3.7.2/ lrJI1eeM: 

. ,Kf I X'(e-c)dz:-' 
zr/ . (z:- ~ z:-.JK""l 

jz:-z:tj= ~ 

~ 

~ , 
13.8.4' 

0 /383/ . rrycThO./-~/,_,;__~~s-.J'_~ ; TCIO.ll8 H H3 • • BhiTeKaeT 0U9HKa: ..._ ...._ ..._ ~ r(il - '-"' TOI'Jl8 

'9CTh lfHCna H li N, T8KHe, lfTO IIPH Rf'r :> ~ /J~nr / e ~I • ' 

~~(e ry~(e-c)/ <: 1-IK_/d-~< 
/3.8.5/' 

B 3aKnJO'feHHe aToro. rryHKTa- .llOKa:lKeM c~e.llYIOIUYJO neMMy: 

n e M M a 3.8 

nycT~ )t/(t} C eo( H Jl8Hhl B9lU9CTB9HHhJe lfHCna y H r H KO~II- . 

neKcHoe lfHcno (?/' , C)< o~ < ;_ , CJ C:: l.?eQ- ~ Y. Tor.lla .zing ·n106oro. c£ 

0 < ~ <I ecTh ,,;t./ 'TaKoe1 lfTo 

(liJ/CfY? J/ ,z jlf/((1- £)RejJ) / 

a/jC((p)/~ 1~ /if(~~ t:) Re;Jj-' 
rrpn 

II pH " 
, 

rrp11 Rep~ >'; /c;r';Jii~;; ~" ># 

i}/f{(?:Jj~ j(jl{ar) f{(~-.:)rR€(;>-a'J)j nJ>'f --., 

I 

/ ' 

' ' 
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2) j(jl(prJ/ ~ / lf(~r} lf(({- EJ(Y-ReGr)r-J / hj'h' R~;0 ~ r) 

l~lj;D I -i' cJ; r;::> /1/: 

.Q.oKa3aT9JlbCTBO 

. . I 
·KoM6HHHpySI /3.8.3/ H /3.8.4/ nony'laeM: 

~e ;;r[(l-£)/?ej> J/Re"£(p)- 1- ~ npH /pI - c-:::=> 

paBHoMepao npH/CI';j;f>/ ,e ,d . OTcJO.aa cnenyeT a/. YTaep>K.aeaHe 
1 

a I no-

Ka3hlBaeTCSI aHanorH'IHO. 

nepenHW9M· a/ B BH.ll9:' 

/ff(/r)/-i /rtf«- £)r Re? J / npH rRep;::>~jar1f'/e~ 1".>,0. 

CornacHo Teop~Me 3~8.2 ecTb 'IHcno 11( > 0 TaK09 1 'ITO 
. . 

jt;J[~- t)rRe,P)je/(jl{«-tJYrj / ·. npH Rep~ y 
TaKHM o6paaoM /f(pr)j.z jf{f(j-l:JYrJ / 
1"?? 1 e J;· r _,. . Hax (/1/,-' .¥/Y) 

npH 

, r ¢/'/. 
I 

Rep?.Y_, 

H yTB9p>K.ll9HH9 6/ .llOKa3aHO. t.{To6bi :.C(OKa3aTb a/, BOQ00Jlb3Y9MCSI npe.ll911bHblMH 

COOTHOW9HHSIMH 
\ 

;@-~(61r}/Re~{.Pr)--:- Re~/Rej:l. npH r- ·c-:=, 

/2eXfo"- t:)t' Re(o-<YJ J/Re ')e(pr J- (1-.:) Re(P- 4'J/ Rep 

npH r-- ~· paBHOMepHO npH Rep~ r' ~GY~?I e d IKOT0pb!9 no

Ka3biBa!OTCSI noi:to6Ho /3.8.3 I I. OTcJO.aa aaxo.aHM 1 'ITO nnSI n106oro ) > 0 , ecTh 

;t/ TaKoe,'ITO 

! 

L 

A 

<(l 

8 ... 
). 

OI 

0( 

€ 

h 

H!l 

6 

E 



'I' 

I no-

r;-o. 

I 

b!MII 

~ no-

'CTh 

-t .. · 

< {(!-E.J Re(o-q,We,P + Ret1/RP.?+-4}ReJefi:>r) rrp11 . 

· ,BjJnf' ) < .E (Y- Req )/1" , rrony'IIIM: 
• ,to 

;?e Je(o;j > Re{~(6f:} + ~!.(!-E)r 'RecP-:- at) j j 
rrpll r ;::>-. \ II/' • 3To noKa3b!BaeT Bl, HaKOHeu, rl nerKO IIOlly'IaeTcH 113 Bl c' 

llOMOlUhiO TeopeMbl 3,8.2. 

§ 4. 

4.1 

n e M M a 4.1 

}tl(t)c=. eo~ 11 £(t)== :-. -(/7/j/(t)\. . 
.Torna: a I nnH Kamnoro ~ , CJ ~ C)( < ~ a JJI06oro o(, '' 

e:Th 'IHClla /V 
1 

11 N" TaKae, . 'IT; ypaBHeHHe 

. /~nech ~{e~.)-~~~cornacHo · ~3;7,2/}rrpH 
jat'(j"Z-/ < 6.( /. j!C / ;:> ;V,o 

HM99T onHH ll ,TOlihKO, OnHH KopeHh Z';,= ?;"0 {i?-)B o6nacTH 

Rez-c:>. > # /~ .'/Jn?z;/< « 1 

14.1.11 

14.1.1'1 

/'4.1.1' / 

6/ cpyHKUHH ~ {Z!!) eCTh aHamtTH'IeCKaH cpyHKUHH r 
i4,1.1~. 

pe;ynHpHaH B o6nacTH 

JloKa3aTellhCTBO 

Bo3hMeM !V
1

TaKifM, 'ITo::<!;{e z-;}.perynHpHa H onHonucTHa B o6nacTII 

/4.1~1 1~ ITeopeMa 3.8.1/ • nycTh c ecTh IHe rrepeceKaiOiuaH ce6HI KPHBaH, 

B KOTopyiO cpyHKUHH ;;c;re Z::,) rrepeBOnHT rpaHHUY o6nacTH. /4.1.1 1~ .. , 'rlyCTh 

TO'IKa, ~ nemuT BHY~PH C. Torna ITeopeMa 3.7 I ecTh ·'IHcno /II'> /V/ 

' ' 
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T.aKOe /ttTO TO.ttKa tf_-· nemHT BHyTpH aaMKHYTOit He nepeceKaiOIUeA ce6SI KpHBOA 

~ • 1 B KOTOpy~ nep~BO.LlHT cpyHKUHH ~ (e~v rpaHHUY tt8CTH /?ez:-~ ;V o6-
. II · · · 16 I · · - . ~ · 

naCTH_ 14,1.1 I . 0TCIO.Lla Cli9.LlY9T I • CTp, 91 I, 'ITO ecTb TOttKa c..~ -BHyTpH 

. eN'' TaKaH, ~TO ~ (e 41) = /? • TaKHM. o6pa30M -~ (e z-..,) npH' z-~ 
~9HHIOIU9MCH B o6nacTHI4.1,1

11
1 ,. npH~HMaeT K8)K.Ll~e 3HatteHHe. BHYTPH . c' . 

.Uanee no Te~peMe S,6 ecT& /l/'"1 
TaKoe , tt;o 

1 ofinacT~ /4,1,1~-, uenHKOM nemH:r' 

BHYTPH C . .. 0TCIO.Lla nonyttaeM nepsoe yTsepm.LleHHe· neMMhi,· BTopoe BbiTeKaeT 
· . · /71 ;ur- · · ' · 

H3 nepsoro.l , cTp,_~7J ~ 

. nepettHCliHM CYIU9CTB9HHhi9 .LlliH Hac CBOtlCTBa cpyHKUHH ~(rJ npem.Lle 
/ 

BC9I"O HCHO, 'ITO 

Re z;, (~)- ·-+ e><:::J 
\ 

npH /e /- 6.:::::::::>' 14,1,21 

. .LlliH_ cpHI!CHposaHHoro /HatteHHH t1Y'l Z! _; jq~ iC /.<ex' ! T1a~ .KaK _ 

/fJ,nz:;{e)j.t:(o< -:-' o< .LlliH scex %! . H3 o6nacTH 14,1.11 -,To no. /.4,1.2/ H 

Te~peMe .3~6 PI~ ;;e;[e'Z:"c {i!)J- -:J.;n Z:.,{-c)-- 0 npH /.:=!- oc= 

paBHOM epHo ~ nro6oM yrne /Q'"j 2 /€ .X "t ..::::. - D( : ~To. .LlaeT: 

flnZ;,(r:)~ IN'l.-2- 0 n~?/ /Z-1-:-.·~ /4,1.31 

paBHOM~pHO B 1II060M. yrne /4'[}t 2 /.Z eX""_~ ~ • TaKHM me nyTeM .nonyttaeM: 

~ie z:.,cey~ - I)·K=-0~2 14,1.41 

~~ .(z::) / #.n E - I 14,1,51 

~ 

z -t' G~) -'::'Z:(:2) -~ {-.) k'-iK- / )/) k- ~ 2, .... :14.1.6/ 

npH/Z!. ;_:__ ~ paBHO~?~o B n~6o~ yrne /tir;;? ?:/ .e eX 
1< : 

. 3aMeTHM TaKme cpopMyny I 7 1 cTp •. 341/: . . ·- , · · 

. /£) ~z: (c)= (t<-r).t}_~IX{eJ)- cj-K 
( .::/Z: d 27rt" - L - I - ' 

' j.J-r"{~J/= cF - , 
OT~IO.Lla c ytteT,oM 13.8.31.H neMMbi 4,1 nony'laeM: .Ll1ISI ni06biX d H · 6 1

, · 

/ , r:-t - ' _.. .. ' . <"' . • ~ .f"elf? / &.:>0 • t:J >CJ, e;-fo ~0<" H mo6oro' e;; ,o<J;<HtJ1 e -1 - . ·- . oty;_~ Z7T ._ · . 

E 

/ 

r 

I 

' 

' j 
' 

1 

i 
i 
t....-..-~--



KpHBOii 

r o6-

9>KHT 

reKaeT 

npe>K.ne 

1.1.2 I 

,2/ H 

1.1.3 I 

1.41 

:.5/ 

.61 

( 

) . ' 

29 

ecTh '!Hcna /1 H A/ T8KHe, 'ITO 

I K/_ui)K >J J . I r-1( 
· 2 '(dz= Z:, (:e); < 1-/{k'-/}_. 0 t J 

4.2 

T e o p e M a 4.2 

nycTh p(-t~ eo<'/-l 

/z:Z?-1 f"(Z:)~~ 
Cl 

= 

/~ = I; 2,) .•• 

II - cPYHKl{IHI, Onpe.neneHHaSI B n. 4.1, 

'!:or.na a/ Y{c) ecTh aHaniiTII'lecKan cPYHKUIISI ·~ 
naCTH 

/cr? z= /.::: 27T-r j3 J /2/> 0-

5/ .· npH /.Z/- ~ 

·Jf~)~ exp{-z~(-=.J+Z'ie·-c;,{z:J} 
B mc.6oii o6micTH 

. ..,J.. z: 
no.ncTaHOBKOH t:. = e IIpHBO.nHM /4.2.1 I K BH.ny 

-f-.-::::> 

· {(2 )= /e z:e }V(ez-)~ 
-~ 

-/4.1.7 I 

14,2.1 I 

14.2.2/ 

/4,2,3/ 

/4.2.4/ . 

/4.2.5/ 

B3SIB B 9TOA ciJopMyne KOHTyp IIHTerpllpOBaHHSi COCTOSIIU,IIM 113 ny'leii tW"(fl z:-=0 11 

Gf!;;;tZ"~ 7T-f 6 ,-;s < o < /3 ,' c y'leToM_orrpe.neneHHn Knacca <::?~ nerKo . 

.n OKa3hiBaeM YTBepm.neHHe a I TeopeM hi. .DoKaaaTenhCTBO yTBep>K.neHHSI 6 I aaHn-
; 

MaeT n.rr. 4.3-4.5. Mbi Ha6epeM cne.nyiOIUHii rryTh .noKaaa'I'e~hCTBa·: Mhi Herrocpe.n-

cTse'aao .noKa>KeM /4.2.3/ MeTo.n~M rrepesana TOnhKO .nnn rrpnMoii "2 7 0 H KpH-

Boii R~z:. ~/2/ :._ -/z=/ o/ /eM. 14.2.4// H BbiBe.neM oTciO.na /4,2.3/ .nnn 
. 141 

sceii o6nacTH /4.2 .4 I Ha o~HoBaHIIH TeopeMbi, rro.no6Hoii I 
1 

CTp. 205 I. 
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4.3 ' 

B 9TOM IIYHKTe Mhl .ooKa:»<eM 14.2.31 LlJHI IIpS!MOit i:! '? 0 H IIony'IHM oueH-· 

Ky: 

y(2)-:: O{"e.xp(/Z!/ 1-r.r)} n,P~ 1~1- ~ 
I 

14.3.1 I 

paBHOMepao a mo5oM yrne /tJ~;;j Z!:/~ d.:::: 7 + ;.3 an g n 1o6oro ,£ > 0 

nycTb 

Yt (-e)-:: 

~ 

J.e r_/'- ~~(e-'V~ 
' ~ 

14.3.2 I 

0 

anSI aemecTBeHHhiX 3Ha'leHHft ~ • OueHHM J{(z: )IIpH ~ ____,. -1-~ 
CornacHO TeopeMe 13,8.2 I ecTb #..>0 TaKoe, 'ITO · 

;?e,:P;(&J/>Re~(e.r'). IIPH f>.f'> /1/ 
II09TOMY eCTb k ;::> 0. TaK09 1 'ITO ypagHeHHe 

2 = Re~(e../1) 
IIpH 2 ? A{ l!M99T OLlHH ~ TOIIbKO OLlliH KopeHb /? = ft (:z) 

IIpH z ;;> ·C I/ /V T~ "/AI ; fi(Z.) ;> fi (z.l) 

_,!? (&- )/.e'n i: - I j 
Re~ (efi(E')/2 -I 

n e M M a 4.3.1 

nycTb 

IIpll .C --P -f- ~ 

?tf:; c)= cif :/?i£J)- .&[X(e.l")~ :r(e.fi'fi!)} 
A/

1 11/
11 

Tor.oa ecTb IIono:»<nTenbHhie '!Mi::na /V , /V H .!. TaKHe, 'ITO ecnH 

TO: 4.3.1al t}lyHKUHSl ~ Rj/1 a) MOHOTOHHO y5bmaeT c pocTOM .F 

14.3,SI 

B o5nac· 

H 

14.3.41 

14.3.51· 

z > ;V'' 
) 

II pH 

f.> /VI ' ~ ' 
4.3.1 61 ~ Rfq 2)-e'- :if·fl(E)] · IIPH fi(aJ ef efl(eJ-~o £ 

4.3.1, rl Ry -a-) e- -f/f-:fi(z/ J z 
. 

~pH - ~, .-<: f ft(~J -€ £ 

II] 

v 

A 
!. 

II 

E 

I 

l ........ _. ___ _ 



:.3.11 

3.2 I 

3,8/ 

i oonae· 

H 

3.41 

> ;V'' 
) 
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a! f- ~(jt.):::. ~ /f-..J:(cJ J 
JJ.I ~(fii!} -e R [ f,(~)- ~~ Z] 
e/ I< (.fi 'a) ~ ,e {" _fi (~ )rEJ Z }

J' > Jj(2)+ E 

rrpu fi (i!)- J: ~ J' 4:.fi(i!!:-} 

"I~"' /V ,.. <:'._...P "* fi (i!! )- E 
~:z..e: L.f-Y, l'e J- ~] 

rrpu 

Ll oxaaaTenbeTBO 

Ill/~ ..P. 
YiMeeM I(,P•I<(fii!.)=- Re~{e / /eM. 3.7.2/. 

1:13 cPOPMYTibi 3.7.2, H 38Me'l8HHSI II KOHU9 rr. 3,7 eneJJ.yeT, 'ITO 

rrpa ./- e>-=::1 OTe!OJl8 5biTeKaeT A I. 

Llanee, .fL R(fl i:}=:r-Re.<:~.IJ; paano)!{us,Z(e..P) 

~ 
rreHstM 0- ,q("r} , e y'leToM 3.7.2 :u 4,3,3 rronyqaeM: 

J Jl 

B pSIJl no eTe-

-- .:;;= /:P:fi(i!J] Re~ ~JI(~Jj 
-. L- 1<:" / Jttl-/l <I 

I1pHHHM8SI BO 

lt'=l . 

BHHMaHHe oueHKY 3.8.5 H 4.3.4, oTeJO.aa ne!"KO rrbnyqaeM E/ H B/ • Tax 

KaK RU,r=~ c] = C> !eM. 4,3,5/, TO llHTe!"pHpySI E/ H B/ rrony-

'Ia eM r1. .llanee .ll I ene.ayeT :ua To!"o, 'ITO t R{fi i!£)~ 0 

I AI u Bl!. HaxoHeu, ua ct>opMynbr 

rrpu 

h ¥'R(fi2J 
J:(iS)-1-~ 

c y'leTOM A/ I{ E.' rronyqaeM E/. neMMa Jl0K838Ha. 

/4.3.6/ 

npH c ___.,. -f-~ . /4 ,3,7 I 

/4,3,8/ 
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£Go,aJ=-K u--;~e)] Re~:Je.fi(e.J_} n: 4, 3,4, Bb!T8KaeT 

RL/Jf2J+;/~ c]~-- ~7'2 . rrpii Z::- -+ c::-::::> 4, 3,9 

paBHOM8pHO Ha ni060M IIHT8pBane - /V" -e-~ 4: ,.IV'. o"TCIO.Ua II II3 4, 3,1 r / cne-

.uyeT: 
..fi r e. J-1- E 

-~ Je · ;2(1:, 2) -~ 
!2¥ 9 ~ I npii e--? ~ ~ 4.3.10 

fi(i!)- £ 

¢ opMynhi 4.3.2, 4,3 5-6 ~ 4 3 10 • • • .u aiOT 

((eJ(ti; ezfi{i!)+ReJe.refi{i?1_ ~ / npH Z---? -1- c:>ooc::;) 4 ,3,11 

n pe:>K.ue '18M nepei!:TH: K 11pH:M 8H8HHSIM STOrO COOTHOll18HIISI 1 M bl .UOKa:>KeM <!:JopMy

ny· 4,2,3 .unSI nyqa i: ;> ~ • M bl BOCITOnb3Y8M(::SI npe.ucTaBn8HII8M THi:Ia 4,2,5 

.unSI Y(~} ; nyTeM IIHTerpHpoBaHHSI ~hi B03bMeM npSIMYIO ;JP? Z: .= ~ Z:0 {.!) 

VIa npHHa.une:>KHOCTH 9l{t} Knaccy t? o<fo cne.uyeT, 'ITO 

I II.J[e ~+i:Jm t:.(;,)j / < H 11/'"f<~ z;:-#'; no:JT""t.f 
r ,..,....,z-•. I J (!!.r'i!: (j)(e-z:-;aj ~ H/.;: npH c ~ H I 4.3.12/ 

-- <~lnwr-~ . 
!I eMMa 4,3,2 

nycTb 

6(7:
1 
~) == =c'-r--z:o(eJJ- Z(er )-f ::£(eZ:tt>(i!J) 

!<(fi -cJ :=: Re ~ LJ' -1-/ Jn-1z;t'r~Z?J 
Tor.ua .unSI <!:JYHKUIIH R~ z) HM8!0T M8CTO Bee yTBepm.ueHHSI neMMbl 

/4,3.13/ 

"" 4.3.1' 

ecnH ·TaM Bea.ue aaMeHH~h_/J{.C} H~ (i?)= Re.Z:,:,(r?} .LloKaaaTel!bC_TBO neMMbi 

4,3,2 MO:>K8T 6b!Tb .nony'l8HO, ecnH B .!lOKa3aTenbCTB8 neMMbl 4,3,1 3aM8HiiTb 

CCbinKH Ha <!:JopMynbi 4,3,3, 4,3,4,4,3,5 CCbinKaMH Ha <!:JopMynbi 4,1,1 1i 4,1.4, 

4,3,13 • .Llanee c y-qeToM 4.3.12 rro.uo6Ho 4.3.11 nonyqaeM npenenbHOe cooTHOll18HHt-l 

4.2,3 npH 2 --. oc::::> • CpaBHHM nony'leHHbiit peaynhTaT c 4,3.11. TaK KaK 

g!'Y1J}(j { e ..IJ(i!} J-o rrpH r-- -f Coc:::' /TeopeMa 3,6/, H3 4 .1.1 II 4.3.3 cne ... 
(;T .fi (-2) . ' 

nyeT: Z["e 1 ~[e'l;~Jj-Jnpn ~~..coo; oTciO.ua /cM,3,8.3/ BbiTeKaeT 

fi(~J-~{i!)~ 0 npn ~-.,. ~. Tax KaK na 3,7,1
1 

cne.uyeT 

!Ze.~[e .jl,(r.;.yzrer:"{el]-:- I npH 2:- -+ c:>G>. I 
l 

I 
I 
~-·--· 



aeT 

,9 

lcne-

l,3,1 0 

3,11 

2,5 

'Z'o&-) 

.12/ 

.13/ 

l, 

MMbl 

'h 
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lK 
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Tu H3 14.3,2 I H 14.3.11/ Haxo.nHM: 

II pH 2- -+ e-= 14.3.131 

.nnsr mo6o!"o £ ;:> 0 • 

B 3aKniO'IeHHe STOI"O IIYHKTa .UOKa>KeM 14.3.11. nycTh, HaiipHMep, 

0 ':E' Gil} 2- C:::: ;B -r ~ • BocrronhayeMcsr rrpe.ncTaaneHHeM )'{';:) · THIIa 

/4.2,5/; KOHTyp HHTe!"pHpOBaHHH COCTaBHM H3 nyqefi q,:;;;,-z:· =. 0 H 

~:;~ r = 7T-/i ; TOI".na rrony'IHM:. I(/=//<::: 
D<::' <=><==:>' • 

. / _;oKl:z: / fZ!/UJs(/7-/Jr&.J . J 7j 
< J?e /pte./)/-f j~ e jpiex?(~ j,e-~!3)./ . 

d 0 

a.nech & = 61'-:J' z= . Y'IHTbiBaH 14.3.21 H orrpe.neneHHe Knacca . e.,..-,..13 rrony-

qaeM: / /lz=)/ .~ J{ ( kl?z)-;- ly/Oz /U:Js(t7-~)] . 

Yfa 14.3.11 I H oTcxo.na rrpocTo cne.nyeT (4.3.1 I. 

4.4 

B aTOM IIYHKTe Mbi .noKa>KeM 14.2.31, KOI".Ua z:.- c..= rro KpHBofi 

Rei! -tfh/z/ = -/z=/ &! 
I 14.4,01 

M bi o6oaHa'IHM C BepXHIOIO BeTBh 
STOfi KpHBOfi, H OI"paHH'IHM paCCMOTp9Hife 910, 

Bo3hMeM 'IHcno qJ 

I-r c;/ <" ~ <' c< .. 2 -
Bae.neM o6oaHa'IeHasr: 

Z=re~'~ Z'=_fr/,P.J z:-..,(z-J.p "~'~ = ~ 

~= Z:d-fe-/~yg,- 0</h.//.s"~/9/z~ cJ-mc:t = ~/2 

~=z;-re~'27/(y:-~)/s/;,lf?/Z~ cJ.m~== ex/ 

c _ ~ e t(7T-f!>-j/"sr)J ;s, c/m c = OS. · 

1404.1 I 

/4,4.2 I 

14,4,3/ 

I 
14.4,31 

II 
14.4.3/ 

, 
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Dnst ~) Bocnonb3yeMCR npe.acTaBneHHeM THna /4,2.5 /; KOHTYP HHTer-pHpoila-

HHR B03bMeM COCTOSllllHM H3 ny'la t:r;;~r::::. r-~ 1 /)/?7Z ;7 eX/ 
npstMOfi C ef , .aanee - npstMofi t'cr H, HaKoHeu, - npstMofi /d:>Z ~ R~ 

Co 

Ka: 

{}nZ" :::: tJ;nq -t!t 
n e M M a 4,4,1 

np 

nycTb cPYHKUHSI 6{z:.Jc) onpe.aeneHa cPOpMynofi /4,3,12/ 1 

R(z; z=) = ~ 6(z; i) 
' -/&/2 H 7::::::: z;, -f r e . Tor-.ua eCTb '!Hcna z 70 H ,!1/,>0 /He 

3aBUCHlllHe OT ~ I, TaKue, 'ITO ecnH z: c:c .# r ;::> A/ . .• To: 4.4.1 a/ 

TO'!Ka Z.,(.C)nemHT Ha npSIMOfi -6'61' Mem.uy TO'lKaMH ~ H Gf , 4.4,1 6/ 

cPYHKUUSl -;f), /? (z:
1 
C) MOHOTOHHO y6b)BaeT C pOCTOM ;::> Ha 0Tpe3K~ -t'cr 

4.4.1 e/ ~~? R(r;z=} e- rr/2 npH 6 ~? -.e £ 
r-1 d/.:7p R(r; z=) ~ - r p/Z npH - ~- ~ p .{;' 0 

.a1;2(C;c}-e-rp"Y-9' npH -£~p~£ 

/4,4,4/ 
a/, 

nc 

Ml 

Cll 

j 

KC 

f 

~:· 

el cPYHKp:Hst R(Z::, 2:) c pocTOM p MOHOTOHHO pacT~T Ha oTpe3Ke ~~ 
H MOHOTOHHO y6biBaeT Ha 0Tpe3Ke Z::, 6f' 

I 
. .. 

n·o K 1:13 aTe flb C T B 0 
I 

a/ cne.uyeT H3 /4,1.3/ H onpe.aeneHHSl /4,4,3/, /4,4,3/ To'leK 6JI H r5' 
.nanee, paccMOTpHM cP~HKUHIO tJI}1/p? R(z:; z) . l1MeeM: ~~p ::=. a;5{f9~)~ 
- Stn{!=J/z.} d/df" ; BbinOflHHB llHcpcPepeHUHpOBaHHe H BOCT10flb30BaB-

W HCb ycnoBHSIMH KowH-PHMaHa, nony'IHM: 

~)//;; z R(z; c)-:z: u;s& ;;}JJ' cR(Zj z-)-r.s/~~ .d}9ot !Jm 6 (z1 z=) N 

_ Cor-nacHo/4.4.41 H /4.3.12/ :aTo paBHO 

- ~.s&~ J,Y~ .. ReZ(eZ)- sr~&J)/~~J'»J~(eZ"/ = 
J; 

=--aJs& Re ~{e Z:)- s/';,& :bnJe:.(e z:} 
f 

I 
IMbl y'lnH /3,7.2//, 

' 

~ 



ipOBa-
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.1 a/ 

6/ 

.g'q 
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CornacHo /4.4.0/ e3 -> ir/z , Kor.oa 2! _,. ~.J s.oonb C • .Llanee, TaK 

KaK cX1 h > 0 , TO cornacHo aaMe'laHHJO B KoHue' n. /3.7 I H /3,8.4 -.f 1 

npH Z! E C , noaTOMY 

«Yt:~;:; 2 Rfr; z= J--
no r Ha 0Tp93K9 ~{j' 

c =-=== npH ~ - B.Ll01lb paBHOMepHC 

o 3TO .LlOKa3b!BaeT 6/. OcTanhHhie yTsep:lK.oeHHSI neM-

M bl BbiTeKaiOT H3 6/ /cp, C 119MMOil: 4.3.1 f. J13 119MMbl 4.4.1 TO'IHO TaK, KaK 4.3.9, 

c~7;;T: j? q o fZ:::, :Z:) 

fw JdZ: e ____. I /4.4.6/ 

rr 
KOI'.lla z=- ~ s.oonb C • .llnsr Hccne.ooBaHHSI HHTerpana no npsrMoil: 

-fez:-:¢ Re 61 , :Jmz:= Jmq HaM noHa.no6HTcsr 

n e M M a 4.4.2 

nycTb cPYHKUHH 6(z:-,. 2.} H R (z:j z::) onpe.neneHbl c}:lopMynaMH /4.3.12/ H 

/4.4.4/ H nycTb r= ;0 -T ..... ~2 •• Tor.na eCTb 'IHCllO #..> 0 TaKoe, 'ITO npH 

Z3 c: c."" " r ;:,. J # : 
a I cPYHKUHSI a;Y"9 R(z:1 ? ) · MOHOTOHHO y6biBaeT c poeT oM _;0 np11 f > ReQ 

61 el/~ R{r1 z=) lr = q .e - (r/z )~.s (ot~/2} - ,, - ., 
s! R(Zi~)- R(ct; e:} e -(p-Re~):._· tWsk/z) _, --·-
.[lOKa3aT91lbCTBO 

VfMeeM G!/;a R(z:1z=}= Re~-~ (eZJ}, nosToMy a/ cne.oyeT 113 Teope

Mhi 3.8.2 11 'aaMe'laHHSI B Koaue n. 3.7 /c y'leToM /4.1.1/ • .llanee cornacao /3.8.4 !, 

/3.8.3/ H /4,4,3/, ~4.1.1/ Re~(e~~ - ~.S~/ij ripH /""- =-0..1 

/ z. e c . TaK KaK Rez:./r -o npH r-- .o..:::; z= e c . TO 

H3 BhilllenpKBeLieHHoro Bbipa:lKeHHSI ~ R(z:~> 2} nerKo cne.oyeT 6/. HaKo-

aeu, s/ srsnsreTCSI c'ne.ocTBKeM 6/, Vfa neMMbi 4.4.2 c y'leToM 4.4.1 e/ 11 4.4.1 

.ll I Haxo.oKM 

$ je 6fz;z=J~- o 
~= o<,/2, ..P> ReQ' 

Tenepb paccMoTpHM HHTerpan no oTpeaKy 
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n eMMa 4.4.3 

nycTb cpyHKUIHI 6(z;-l r:) H R(z::-1 r:) orrpe.ueneHbl cpopMyJiaMH /4.3.12/ H 

/4.4.4/ H rrycTb "Z:' =.__;0 -1" t'o<. • Tor.ua ecTb rronomHTeJibHbie 'IHcna /1/" H 

/11' ' TaKHe )·'ITO rrpH r ~ 1""' ' "'25 6 c : a I ypaBH9HHe 

,)""~r .=. -Re~ (c?.f'tt<><') HMeeT O.UHH H TOJibKO O.UHH KOp9Hb..f' :;:(r) 
B o6nacTH J > /1-1 , rrpH'leM cpyHKUH~(r) MOHOTOHHO H HeorpaHH'leHHo pac

TeT BM9CT9 c r 1 6/fl(r} < /f'etfl , B/ cpyHKUHH ~/~R(lj.=) 
oTpHuaTenbHa rrpu AI;'~~ {'r) H rronomuTenbHa rrpu f >fl. { r} 
r/ c pOCTO¥ f cpyHKUHH R(z:, c) MOHOTOHHO y6biBaeT rrpH /£{ ~<fi(r/ 
H MOHOTOHHO pacTeT IIpH f > fl ( r) 

.LloKa3aT91IbCTBO 

TaK KaK -:. .< c></ < o< , To ecrb ~ _ , TaKoe, 'ITO cpyHKUHH 

(-)ReX:: {eJJ.,... /ooj) MOHOTOHHo lu HeorpaHH'leH.Ho/ pacTeT c poe ToM D 
I . - ~~ 

rrpH __)' :;> ~ , ITeopeMa 3.8.2/. 0Tcro.ua cne.uye'f f). I /cp. o~pe.ueneHuefi (c J, 
rr. 4.3/ . .Llanee, o/t£P R(Z/'2:) =- r~~r-Re;;;::(efl-fl~) /rrpH ~6C I; 

COI"JiaCHO a/, 9Ta cpyHI{UHSI OTpHUaT91IbHa IIpH IV;' u. ~ fi ( f"'") ; HO 

cl/9 R(Z';2:) > :Zr/z rrpu z::-= 6' cornacHo 4.4.1 6/ u 4.4.1 rl .. 

3To .uoKa3biBaeT 61.. _a! cne.uyeT H3 a/ H, B caoro o'lepe.uh, BJie'leT· r/. Cor-

nacHo 4.4.1 e/ HMeeM R(-t;z=) -e -' E r yq . BMecTe c 4.4.3 r/ 9TO 

.uaeT: -rt' 

. ;:;:;::- j 0 ( z:, z:) -r-f!: e de:- 0 o/o/ 2 e: c .J ~-
.fi. ( r )r 1 'c<1 

c-::::> /4.4.7/ 

Vf3 /4.4.0/,/4.1.3-5 I nerKo rroKa3aTb, 'ITO 

Re{z=~-~(r;j-;J!["e~ceJ_J}/r- f" -1-G/- ~ <0 /4.4.8/ 

rrpu 2 G C 
) z::. ~ -r t'o<t .J 2!:-c::::><::::J 

paBHOM9pHO Ha JII060M HHTepaane -M e p ~ H . c y'leTOM orpaHH'l9HHOCTH 
./ ·p(eZ:) Ha TliK<?M HHTepBaJie HIIpHHHMaH BO BRHMaHH9 /4,4.1/, /4.4.3 r/

1 

rrony'laeMA{r)-r ~~ 

I* J~-c ~ 6(Z:,2)~ o rrpH z= C: c; z= ___.. ~ /4.4.9/ 

c 

Vf3 

HaXO 

~ 
¢op 

rrpet: 

~-

rrpell 

neM~ 

M9H 

~ I 
Ha 

'It 
C E 

//0 
rrpu 

H L 

/( 
C< 

TH, 

'lei 

I 



.121 H 

/VH 

/f(r/ 
10 pac-

__P 
r1(c), 
'6C I; 

HO 

l.1 r 1., 

·1. Cor-

STO 

l.7 I 

l.B! 

!OCTH 

3 rl
1 

.91 
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VIa 14.4,8/ H orpaHH'IeHHOCTH fjl(eZ:O) Ha ny'-le L 
H8XO,llHM: 

,;-.;;:- ~ 6 (?:; 2~z: -· 12i;' Jc . a 
L, 

¢opMyJ1b! 14,4,5-7/ 1 /4,4,9-101, /4,3,121 npH H8ill9M ~bloope nyTH .HHTerpauHH B 

np9,llCT8BJ19HHH /"{2) THna 14,2,5/ nOK83h!B8lOT c}JopMyny 14,2,31 npl:l £!- e C 

·• llOK838T9JlbCTBO .llJlSI HH)I{Heif 'BeTBH KpHBOtl: /4,4,01 8H8J10T'H'IHO, 

B aToM nyHKTe Mbi ncnonbayeM peaynbTaThi n.n. 4.3, 4.4, 'ITOOhi .aoKaaaTh 

npe.aenbHble cooTnoweHHSII4,2,31 · BO Bceif o5nacTH 14,2,4 I HaM noHa.aooSITCSI .llBe 

141 neMMhl, SIBJJSIIOWHecSI nepec}JpaaHpOBKoil HaBeCTHblX TeopeM I , cTp, 204, 205/
1 

npH-

MeHHTenbHO K Haw eMy cny'laJO, 

n e M M a 4,5,1 

nycTb :2) -M9HbillaSI 1:13 OonacTefi B ITJ10CKOCTH 2- 1 orpaHH'I9HHb!X KpHBOil 

':11 , COCTOSIIUeil H3 nyqa Zf! ~A/' 1 '18CTH KpHBOfi C I 14,4,01 H .oaneel, 

H8 KOTopoil jc /4:- /V t H C09.ll[1HS!l0'-U9ll HX .llYT'H Kpyra /c l = /{./ , nycTb 
'_,t/, iS) ;cz=) aHaJ1HTH'I9CK8SI cPYHKUHSI Z= re" • perynSipHaSI B o5nacTH ':JJ BMecTe 

c ee rpaHHueif H I#) I 1? ;t! Ha KpHBOH ~ • nycTb, KpOMe Toro, 

//(c)/< /~ex(.o£r"}• ~<2 npH z= e== P. Tor.oaj/{2-.J/ -e' H 
, npu Bcex z=- ·c:- ;tJ. · 

llOK838T9JlbCTBO ~ 

/Y"" .L.? / n H ..c-~)= /l-.!,} C 
nycTb "7""' 1:1 ""' C::. /( Z- o;; 

141 
H .aanee .llOCJlOBHO nOBTOp!i!9TC!il paccy)I{.09HH9 , n pHM9HHM sTy J19MMy K cPYHKUHH 

....P/- If}- VL) - z.z;,{e-)--t-PL~ z:~t'r.J_l 
;cz=.J= ~ t7 fZ. .e • 

CornacHo 14.1 51 H 14.2 a I ecTb /V TaKoe, 'ITO ./{:= / 
TH 1 'yKa3aHHOfi B ne~i~.ie 4.5,1, KaK Mbl ITOK83aJ1H B n, 4,3' H 4,4, 

14,5.1 I 

perynHpHa B o5nac· 

~ (z=.) OrpaH It-

'19H8 Ha KpHBOJ.t :D , llanee H3 14,3,1 I, 14.1.51, /4.1.41 cne.oyeT: 

/fi=J= 0!~9( /z=lh~c!") j rrpn 
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paBHOMepHo· no tffi"J 2 B o6nacTH ':}) .llnSI mo6oro 1: ;:> 0 

OTCIO.lla BbiTeKaeT, qTO /(2-) orpaHHqeHa B o6naCTI!: ;:1) 

, no neMMe .4.5,1 

n e M M a 4,5,2 

EcnH /{2)-'-/npH ;c-~ B.llOJib KfmBoii C 11 nyqac ;:::>0 11 ~Z::/ 
perynSipHa If orpaHHqeHa B o6nacTH ':}:) , T.o/t?J- /. npH j"Z:/-~ paB-· 

HOM9pHO no" &?lij' 2- B <.J) • .[loKa3aTenbCTBO neMMbl SIBnSieTCSI .llOCJIOBHbiM noB-

TOp9HI!:9M .llOKa3aTe.nbcTBa
141, ecnH TaM B3SITb F(ii!)= 2 /(E-~(z= -f :Je/~. .4>0 

n pHM9H9HI!:9 neMMbl 4,5,2 K tPYHKUI!:If 4,5,1 .llOK83biBaeT npe.llenbHOe COOTHOW9HI!:9 

• .[loKa3aTenbCTBO .llnSI a'':f' z:! ~ 0 8H8JIOrlfqHO, /4.2.3' npH tY;;? c ~ 0 
3THM .llOKa3aTeJibCTBO TeopeMbl 4,2 38BepweHO, V13 4,2, a/ If 4,2, 6/ BbiTeKaeT 

C n e .ll c T B If e 4,5.1 

cf>yHKUIISI nz )HMeeT ni!:Wb KOHeqHoe qlfCJlO HyJieti BO BCSIKOH o6nacTH: 

Rec tfh/c.l ~ -;z; a!; jq~ 2-I ,e J ~ ,/.3 -r7?;/z. J 
jz I>,.. E. / 

ttl ~ e>! - F/z / E "'?' CJ . Ha OCHOBaHHI!: /4.2,3/, a 
3.ll9Cb 

TaK;>Ke /4,1.4/, /4,1,5/ HMeeM 

C n e .ll c T B 11 e 4.5 .2 
· r r -'"/ ;B 1 /J/~ - r(a;sCJ-.EJ} 

.LlnSI mo60t:'O 0 ' C) ~0 ~ lT/2 ' I/J1. r~ /= UL r 
npH r~ ~ paBHOM9pHO npH -d 4; CJ ,Z d .llJlSI mo6oro £ ;:::>C) , 

) C n e .ll c T B 11 e 4.5.3 

I/J{2) ~o!~I2/{Er-7T/zJ_J 
""';; Z! B mo6otl. nonynnocKOCTH 

.[loKa3aTenbcTBO 

npH z= 
Re2- ~ c 

~~ paBHOMepHO no 

.llJISI mo6oro ,F;>C). 

CornacHo /3,8,3/, /4.1.4 I .llnSI mo5oro t! "';? 0 ecTb ;t../ TaKoe qTo 

npH R~ c ~ C..J/E'/~ ./V". Re ~L'e z-c.>(i:!J_/.:;:: &.c ~ z /c./ 
;V; MO:»<.HO cqHT8Tb, qTo 

CornacHo /4.1.3/ /yBeltHqHB, ecnH Ha.llo, 

Pn-~~,{;:Jtlhlz- ~ b'n1~ ~~z: -1- z 121 
B TOll: >Ke o6naCTI!: C • H aKoHeu, cornacHO /4.1.5 I MO:»<.HO cqf{TaTb 1 qTo 

(_ 

............... 



1.5.1 

,JM !lOB-
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'. 

DoKa3hiBaeMoe' ·yTBep)K_.neHHe cne.nyeT H3 rrpHBe.neHHhiX oueHoK H 14.2.3/. 06paTuM 

BHHMaHHe Ha CXO.ll'CTBO /4.2.3/ C cpopMynoit CTifplllfH!"'a. 3aMeTifM 1 'ITO lf3 /4.2,31 

Jle!"'KO IIOJ1Y'IIfTh cpopMy.ny: 

·:/Yk~4j/7{z=Jje-Az;cz=)~ _/ -':P~ z- __ ~.-- 14.5.2/" 

! • r-/-,) 14i· 
aHaTIOI"'H'IHYIO lf3BecTHOH cpopMyne .llliSI / (Z./1 , CTp. 721. 

' 
Vl3 cpopMyllhi 14.2.3 I Haxo,nHM 

J?2 J= Oi-e- (-f--E)/zij 

.nnSI nro6biX C If £ ;:> 0 . · 0Tcro.na H lf3 
6-f (''00 

T.o H3 14.2.31 cne.nyeT: 

·. :£y(!{#~k) ~-I 
Jm x;(tt)- ~~# ~ 0 

II pH 

rrpH 

I 
c:><= 

--, ,. __ ,, 

14.6.1 I 

14.6.2 I· 

14.6.4 
1
1 

" /4.6.4 I 

paBHOMepa~ .B nro6oM Y!"'JI~ /cr~ 1-1/-e d <:. TT/2. 

.a.oKa3aHa cne.ny.IOlUaSI 

B STOM IIYHKTe 6y .a.eT 

T 'e 6 p e M a 4.8 

. _fliyCTh ~yHKUifSI ~p) perynSipHa B o6naCTH /bf;t-#/ ~ J; . .::~ £'.,: /~ 
}I HeKoTopoit oKpecTHOCTH TO'IXIf ./ t1 - 0, , cpyHKUifSI ~/q-} , orrpe.neneHHaSI 

¢opMynoi1: /4.8.31, · pery~Sip~a B o6nac~n/a'r;?--tl /<' f, (t-1/> R_, 1.? ~ 0 

If y .noBneTBOpSieT npe.neirhHhiM · cooTlioweHHSIM 

yrnejc?l';j-tf je J(.c:: d. r H.IIyCTh cpyHKUHSI 

/4.6.21.rrpH /r/>0/ j,:;r~z!'/< { 

.. 

I I( 
/4.8.4 -4 I paBHOMepHo B nro6oM 

~/z!-) orrpe.neneHa. cpopMynC?it 

• Tor.na 



'I 

. 

"---

'' 
,· '/., 

4o 

L5>. t~o (-t)eh r '"' /; . ] 
/'27T U {-t J <e ' , · '" "'-T( lt,(t) -~--

\ 

/4.6.5/ 
a/ f.V(t:) 

1 

npH /t/~ =-= · paeaoMepao e mo6oM yrnejcr~t/~o')jd; 3ll9Ch 

u (C) - liJYHKUHH, ·onpe.aeneHHaH ypaBH9HH9M /4.6.9/; 
' ' ' 

6/ pft:) e-~ ·es/-l. 
' ' 

.an H mo6oro d -· 7T/z .·_/$ <: 

. .LloKa3aTenhCTBO 

npe>Kne ecero aaMeTHM, 'ITO Ha/4.6.411· I cne.ayeT, .'ITo ¢yfiKUHH .J'/#)y .aoe-. 
• \ - I . , 

· neTeopaeT oueaKe 14.6.11; nosToMy HHTerpan' /4.6.2/ ~ymecTB~eT npH jZ:/;>c?, 
' - . . . . I 'II. . /;qi:J-z!: ;.:::: . ·y/z . .Uanee H3 /4.6A I, /4.6.4 ·I H neMMbi /3.1.4/ nerKo . 

noKaaaTh,. 'ITO· .an st. nro6oro 6' > 0 H_ nro6oro .E ;:>0 ecTh 'IHcno /t/' TaKoe, 

'ITO 

Re :J:?r(tt) c::- (4-- E)cJm tr rtpH Rc.?/' .:::· 6 " 

o1frl # ? /1/' $7~ < c!) ' 
0Tcro.aa cne.ayeT B03MO>KHOCTh npe.acTaBitTh ji/(Z:) B BH.ae: · 

I -t-ijn;)t?/~, {1//t)= z ' 
' /4.6.2 I 

' 
' r · 1 

r.a·e KOHTYP L cocTo~T na nyqel!: q'~ tl-= ::f 0 . ; BMecTe c /4.6.4 I. sTo no-

Ka3biB~eT, ~TO p!-t-) 'eCTh aaanHTit'I9CKaSl liJyHKUHSl perynHpHaSl B. n1060M yrn'e 

jt91_;y?!-J ·.c: C7 J /Z:! :> 0 • no.ao6ilo /4.2.3/, 

Mbi .aoKa~eM: caa'lana ¢opMyny /4.6.5/ MeTo.aoM . nepeeana, .anst nyqel!: Cl.r..JZ"~o _ _, 
· · r ' "../ t:P~t""= ,r CJ • Vfa /4.6.4 I H /4.6.4 ./no neM-· 

\ 
I. 

Me '3.1.9 nonyqaeM: 

{cl/t;ltt ~.f'(J~tt· ~-I /H/-- ~ ' /4.6.6/ npH ' 

·tf/('«ttt)'}!yMjjt'J1H.- I 
. 

npH 
,, 

i /4,6 07/ 

paeaoMe.f.ao e
1 

nro6oM y.rne/t:r~qj r.td;.:::cr. Vf~ /4.6.7/ H ¢~pMynhi KowH .anSJ 

{~If~ d:!'y(~) nonyq~eM oueaKy: rtnSl nro6.oro • J;, , O<d} <:'d·H nro-

6oro f . t 0 < f C:' S t 'n (t.f'-d,} et;=Tb 'lltcna /-1 H /'1/ TaKne, ~To 

/· 

/~ 
n 

c 

.It 
Ll 

n 

4 
a 

r. 

! 
p 

·'l 

-



.'1 • 

14.6.51. 

~JYLlOB- : 

I;> a, 

T8KOe, 

1. 

To no-

ne 

.2.31' 

~Z:=o - ' / 

[0 neM-

l.6,6 I 

l.6.7 I 

H mo-

41 

/6t) l<'~(tt) I~ 1-1 {/<- <)/ I ttl-1< I ~K I 14.6,81 

UpH /#/;:>. ~ It:~~~~~< J; / /<'= ~ 31' • • • 

" (' ¢0pMynbi 14,6.61, 14,6.4 ·I Ll8IOT lcp. 13:8.11 all: LlUH n106oro d
1 

, e.'<'J,'<<=f 
. . eCTb 'IHCUO ~ TaKoe, 'ITO cpyHKIIHHe>X,.o~;r/1'} OLlHOUHCTHa npH 

·. /tt / > A-; , /t::r"j~ I<. J;' . Llanee, nOLlOOHo neMMe 4.1, ·nonyqaeM: 

LlnSI niOObiX 'IHCen d
1 

H d"· 1 C) <' J' '' <C d I< g- ecTb 'IHCna /1/ 1 H 
;V 

/1 ' 

T8KHe 1 'ITO ypaBHeHHe 

14.6,9/ 

. rn ~/" ' 
npH j~q C./<' cJ , /z!: /> /V 

1 
HM .. eeT OLlHH H TOnbKO OLli!H KopeHb · 

~(zf/ a oonacTH /.:?~~ / < J , /~/ > ;V/ , H ,, tla(-t-) ec,~b 
aaanHTH'IecKaH cpyHKIIHH i:: , perynSipHaH a oonacTH:/q~CI < S' .~1>/V , 
npH'IeM 

npH --- ,, 

paBHoMepHo a ni05oM. yrne /a--;:Jt z!:-I ,i J"; < d 

n e M M a 4.6.1 

nycTb 

6(~ -c)=-rfila(-cJ- t-t_]~r-+~(# J-.:Jti.[lit?:J _/ 

I 
14.6.10 I 

" 14.6.10 I 

14.6,11 I · 

14,6.121 

• Tor.lla ecTb 'IHcna AI> 0 H E ::> 0 TaKtte, 

npH p > ~ /U..(t-)/ 
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.611ft R(0 t) e- z;::rt;; IIpH 0 .-?: p e Z /Vfa/i:)/ 

~ / p 
ii~ R ( 0 -t:) ~ z/tto (t:)/ 

npH 0 -z - p --2 z /vfo (-t:J I 

B( R(~ -t) .t - p Yfc; lt';,(t}] npH -· L ;u, (t:) I ~ p e ::"' /tt.:, (t)/ 

r/ R(~i) .e.- ~ 2/Uo(i)//LI- E-[/p/- ~ju,(t:)/ J/2 

npH fJ <- Z. ~~ (:';) / H p > z jt/, (t:) I 

)JoKa3aTellbCTBO 

" " a/ cne.nyeT H3 /4.6.4 I, /4.6.10 I 11 Toro, 'ITO cornacHo /4,6.12/ 

;/- R(~r)=- J7n'X ;(H) . I y Hac J,-njJ = :Jn? t: = 01. 
banee 6/ H s/ cne.ny10T H3 paano:>KeHHSI: 

e><::::l 

6(11; t: J~ ~ x..{")[H,(t-)j ru-N.(t-Jf' 
2.. y 1?. 

/4,6.13/ 

/eM. /4,6.9/ H /4.6.111 I c y'leToM /4,6.81. HaKoHeu, 

r/ BbiTeKaeT H3 a/ H 6/, 

VIa /4.6.13/, /4,6.8/ nerKo nony'!aeM: 

6£~(-t)-rtjkf-tl) -t]--- ~~ npH -t:- =-=. 

0TCIO.!la H H3 neMMbi 4,6.1 1 B3SIB B /4,6.2/ HHTerpan IIO IIpSIMOit cr;; C= o Ret!- Re«o (-t) , nony'laeM /4,6.5/ .nnSI ny'la 

.!lOKa3aTb /4,6.5/ IIpH tJtrt'f C= J; t ~ <:,' J; < d r 
I tr .y, 

s /4.6.2 I, cocTOSilllHM na. ny'leit O'IJ-# =- 7T:r 2 

TaK KaK u It~ f = /-t:/-Re~e q7"C-c?"'~ 
I 

, 4To6bi 

1 B03bMeM KOHTYP 

H r.?/t;! #.::: 4''c)t tfat6) • 

/4,6.14/ 

To /c y'leTOM /4,6.10 ~I nHTerpan rro 'lacTH JmJt < ;1/cUJs(J;- ;') :3TOf'0 

KOHTypa eCTh 

Oi-It:/ /VSI'H(J;- f)-r~; npH i:-? ~ q,ry_C= J 
I C7 I 

H He .naeT BKna.na B ¢opMyny /4,6,5/, HaM OCTaeTCSI paCCMOTpeTb HIITerpaJI 

/k 

/4, 

/. 

/1-
6 

B 

B 

Ll 

/Z 
p 

---._ .. 



"t:)/ 

:'-t:J I 

~ /t~,.(tJ/ 

01. 

,6.13/ 

• 4To6bi 

HTYP 

/4,6.14/ 

aToro 

pan 

j e "',;$, z: -~- ;;J:J-( u;"" ~~ 

/11/::PA)' q:y#==Cl~~(Z:) 

n e M M a 4.6.2 
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/4.6.15/ 

nycTb cPYHKUHH 6(«; -t) H R(~ -t) onpe.aeneHbl ¢opMynaMH /4.6,11 /I 

/4
1
6,12/ n: nycTb Jl= tl,(t )-f pe t'~'Jl-'1 .. /-t) . Tor.aa ecTb <tHcna ~ 1 

o c; .? < 1 , ;t/>t:? H #; >C) TaKHe, 'ITO npH GO;jZ: = J; , /C / > hj' 
a/ cPYHKUHSI «~ J?(~ t-) MOHOTOHHO y6biBaeT c pocTOM j:::J npH 

- /Jto(t:} /-f ;t/ < p 
. 6tR(tt;t)-ep<aJsJ;/IL!~(z}/ npH- £/tto(-6)/ e p ~ t!/~(7!)/ 

s/ tjR~t)~ pcasJ;/[2./tto(-t:J/j 

r/ l<(~t},Z g~sJ;;ur-iJI/Lf npH~/~(t:J/r!Vep e-.!//la~J; 

Ill R(~~,;t)e z ~t2J.SJ; /tt(t)l/f' -r ~tt!Oscff:P -z /1-t..(t:JI]/z. 

npH jD > F / )(p /t-// 

.[loKa3aTeJ1bCTBO 
. ~( 

Vfa /4,6~12/, /4,6.7 I nerKo noKaaaTb1 'ITO---::; n~~ t) < 0 npH 
. . ~4~~ . 

/tl 1 / # · /t: I> M · t:r~~-= l:iY'lh'..,c-r:J, 61'-'Jl:t:= J; I 

. _IL c:' J
1 
~ d L1J1Sl HeKOTOpb!X A/" H ,;t.{ , 3TO .L10Ka3b!BaeT a/. 

z . 
. 61 H s/cne.ayroT H3 paano:lKeHHSI /4,6.13/, r/ H .a/ BbiTeKaiOT H3 a/, 6/ H 

. a/, npHMeHSIH neMMY 4,6,2 K HHTerpany /4,6.15/, o6bi'IHbiM cnoco6oM ycTaHaBnH

aaeM /4~6,5/ IlJISI ny'la bfl(/- i:= J; 1 /H aHaJIOT'H'IHO JlJISI Jiy'la 4'7. t-=- ~ /, 

Llanee aaMeTHM cne.ayroruHe oueHKH: n;aoo/ -z!:- ~ 

. ·; I e u,(-c}~·t--fJC'rL~(t-Jj (}j;xp(~l/"l')] /4,6,16/ 

lzr«o(-t) 

paBHOMepHO B nro6oM yrne ~~~C / ~ J 1 
<::::: J 
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pft)= Oiex?!t.l~-~-~] npH /CI~ =-= /4,6.17/ 

a 
paBHOM9pHO B mo5oM yrne, HM910UlH9 M9CTO llnSI ni050I"O ,! > 0 , nepBaSI H3 HHX 

. I !. . I II . 
cnenyeT H3 /4.6.4 I, /4,6.10 -10 I. /4.6.17/ cne.uyeT Ha HHTerpanbHoro npencTaB- H 

I 
neHHSI /4,6.2 I H oueHKH ll 

cr!#J = v!2 ~.sJ;-r-<£")/tt/~1$ _; 
npH tt-- c..= 

;J 

r /4/ Gr-:J!-H .= Jl /cp. t CTp, 287/ C yqeTOM /4,6,14/, Vfa /4,6,16-17/ 

M eTOllOM n, 4,5 pacnpOCTpaHSI9M llOKa3aHHOe HaMH nnSI nyqeli Q'";)) r= :t cr; 
q-:;~-z- = ~J; npenenbHOe COOTHOW9HHe /4,6.5/ Ha BCIO o5naCTb lt:j':;;t z/_,6 a>; 
TaKHM o5paaoM, Mbi noKaaanH 4.6. a/. 

Vfa a I nerKo cnenyeT 

{V(r) c- 2cr. /4.6,18/ 

.Llanee noncTaBHM B /4.6.2 1 / -t: = e z:- ; oq.eBHllHO Re(H'z:-}??-0 npH 

J,f c L. / /77-~:_;:Ji"/<:-cf...;. -::>77"'• BBHllY cxonHMOCTH HHTerpana ../)'tY('t!/ )t/.?/ / 
oTciDna cnenyeT L. · 

{£/(ez-) = 0(1) npa z:- - <:::><:::::) 

paBHoMepHo B n106oM yrne /7T-t::rrqz:-/ ~ ~- 7T' .v v 2 
• BMecTe c /4,6,18/ STO no-

Ka3biBaeT yTBep>Kll9HH9 5/ , 

4.7 
: 

B aTOM nyHKTe Mbi noKa>KeM, qTo, ecnH 
.-- ~ . . -1 

;J(!-rs.J = L e~s~(!/1~-;f;}e -.s~~j /4.7 .II 

Cf~::-u ~ cr~. 0 >'+I /4,7.2/ 

x/ VL1 nerKO BHll9Tb 1 qTo 3aKniOqeHH9 TeopeMbi /4,6 OCTaeTCSI B CHne, ecnH*'(z::;l 
YllOBneTBOpSieT BC9M npoqHM ycnOBHSIM STOlt TeopeMbi 1 HO npH,a: t:::.O HMeeT non!OC 

nepaoro nepHnKa. 

Kr 

n 

c 

I 

8 

;:;::: 

:;;;: 

A 

............_ 



.6.17 I 

H3 HHX 

>eacTaB-

r1 

~ r 
- Cil 

6.18/ 

3To ao-

.7 .I I 

7.2/ 

cnuY/$ 
no moe 
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K-~ 14'.1.31 

'H jl/(c) OnpeaeneHa cPOPMYliOti 14.6.21, TO j!/{J?:). C e~_/3 
anst Be ex eX. <' ~ u /3 <', 7T /2 

TeM caMbiM Mbi yK83bi:BaeM /:ao3MO:>KHo He nonHOCTbJOI noaKnacc sraep, Ha 

· 11 I ' 
KOTOpOM K1I8CC

1 
paCCMOTp9HHblti B 

1 
H H8W K1I8CC , nepeceKaJOTCSio 

4.To6bi Ll0K838Tb H8W9 yTB9p:>KLl9HH9t HaM, O'i9BHLlH0 1 LlOCT8TO'iHO IIOK838Tb 

1IHWbr· 'iTO cPYHKUHSI ~~~) 1 Ollp9Ll91I9HH8S1 14,7,1/ ,· Y LlOB1I9TBOpSieT npeLl91IbHbiM 

COOTHOW9HHS1M 14.6.4'1 H 14.6.4" I B 111060M yrne /f:?{Jtqj ~·J; < 7/' 
· IH6o abmonHeHHe ocTanbHbiX ycnoaua TeopeMbi 4.6 - oqeauaHol. 

1 

rn. VIMeeM IMbi cnerKa HaMeHHnH paccymaeaue neMMbi 2.1 
~ 

&Y(!M)= L;fof;-r ~ )-;: j-,- ftt-
~ ! • 

=- ~14 -f Jj-fo,(!~ ;f-)- ;f-j~VY(q )= 

= - tf2t -f 

11 I lX Ha /: 

a HHTepBane( ~ ~) • Cornacao 14,7 •31 

t HO 

aanee nerKo aoKaaaTb, 'iTO 

~ 

/_ H 2tJ!q 

. J fbl-r# }~ 
npH' u-~ ~ ~1060M yrne/t51'{J'# I.e c:f .::" 7T'. 8THM Mbl ycTaHOBHnH' npe

aenb1t09 COO'THOW9HH9 14.6.41 /; 14.6,4., I TO'iHO TaKHM nyTeM BbiBO.UHTCSI H3 cPOPMY,.; · 

' 1Ibl_ 

.• 
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~ 

.;;.~~-1-k)= 
(#(2~-,t-~} 

J-;; <tot~~) z 
A/(4 )4t? - ~ -

_, 

§ ·5, B3aHMHaH <PYHKUHH ijZ{x) 

5.1 

CornacHo 4.2.1 I ecTh sewecTBeHHOe 'IHcno ) TaKoe, 'ITO <PYHKUHH 

Y/(i-1#) perynHpHa .B rronyrrnocK~CTH /?et?! >) . M hi B nanbHeilweM Bcerna 

C'IHTaeM 

).:?-/. 15.1,1 I 

nycTb m -uenoe 'IHCJ10 1 TaKoe 'ITO 

m-1 .e .4 0 -e ,/?? • 15.1.21 < .tn 
) 

<:l>yHKUHetl, B38HMJ;IOH K yft-} , {i/(t) C ~j3 , Mbl 6yneM H83b!B8Tb <tJyHKUHIO: 

ji1(x)=== 
~ z ;Y(/-rn) 

.x ~ 15,1.31 

n = .;?-1 

' , 
cornacHO 14.3.4 I 11 14,2.2 I aTa <PYHKUHH - uenaH1 nopHnKa 1 11 ee MO>KHO rrpen-

cTaBHTh '6 BHne 

~ ;· x 11
,:;;itt ;;}{x)= . . __ .. ,J -

,/· (. 

L.-1 'cr 
rne KOHTYP L) IJ" cocToHT H3 nyqeil C?~ (U-) 

1
) = I d, ) <' .-1 

15.1.41 

"<:m 
/ 

CJ <' d <: -f' a npHxonaTcH B · cTopoHy y6hxBaHHH ::kntt . TaK KaK 

jxl(/ = )x/Re# e 
.::;--:;1 X ;J,-,# 15.1.5 I , 

TO 113 cnencTBHH 4.5.3 Hex·Ko rroKa3aTh, 'ITO rrpH B'{J X= 17"" , ffl/X/ <- { 

I-

( 

i I 

----



lllfll 

M acerna 

15.1,1/ 

15.1.21 

15,1,31 

HO rrpen-

'5,1,4 I 

15.1.5 I 
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KOHTyp B 15,1,41 MO)KHO pa3orHyTb B IIpSlMY.IORe.tt--:A I; OIIS1Tb-T8KH H3 cnencT

BHSl 4,5,3 H lf3 5,1,5 BbiTeKaeT, 'ITO nony'IeHHbiH HHTerpan paBHOMepHO CX01lllTCS1 B 

mo5oii o5nacTu E. ,z:. j X/ ~ N , jr- 4' ':J X/ r.:!' J< ::. ; a To naeT: 

. ~'-+t'o.o 

J : xHclu , 

fj/( ><) ~ ' . Y(l-ftt) (e z"H,·It'_ I) 15.1.61 
;j-/00 

.rrPH/X// 0 , ""[".:::: 6f:JX< J7T/z 0Tcl0na·c y'IeToM 15.1.51 rro-

ny'laeM 

f/(x) = 0(' /X!~) npH X-- c-= 15.1.7 I 

paBHOM.epHo B n10oo:-.1 yrne /7T"-t:11J!X / 1? 6 C: T 
HaM JlOHil..::l05;ncn a nanb'seaweM :ax*e cpyHKua:£: 

I 
.llJlSl JIIOOOT'O ;} ;> A . 

f!{x)= £ 
y n=n-t 

II pH 

~ 

I 
15.1.3 I 

, 
/5,1.2 I 

CornacHo cnenCTBHIO 4.5.2 1 PS11l 5':' (x) cxonHTCSl nnSJ Bcex X . Vf3 HHTer-

panoB THna 15.1.41, 15>1.61 rrony'IaeM: 

("'../ Jt: (x) == I X I___,. t:::><:::' rrpH 

paBHOMepHo B n106oM yrne /#- t:;'r~ X j ·.z d ~ ?{" nnSl n106oro 

Llanee, H3 15.1.41 H nono5Hoii eii cpopMynbr nnsr fiJ{X} HaxonHM: 
. Ty- . 

?F/Y j 

, 
15.1.7 I 

15.1. 7 
,, 
I 
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. -1 \' :JlT 
paBHoMepHO B mo6oM yrne /t:r':j X; 1f 0 ~ "'2: .ami nro6oro 

.TaKme, 'ITO 1 

) 
1
? A· . 3aMeTHM 

p{x)- ~(x)= 0( jx!m"/ h_PM 
x- tO /5,1.8/ 

pasiloMepHo B nro6oM yrne. 

5.2 

T e o p e M a 5,2 

Ecnu {L/(-t)&ep .~(C)=-~ fl-l{t)u 
HaS! K p(-t) /eM, n. 5,1/, TO , 

cPYHKUHSI jf(x) -ssauM-

jif{x) jV(x) X/X{x)-:- / 7~ x-~ /5,2.1 I 

paBHOM9pHO B n1060M yrne jt:~rqx / -e d ~· 
t. • 

.QoKasaTenhCT.BO 

0603Ha"'HM /B OTnH"'ij9 OT 4,6,3/ 

':£~(tt }= ~j7(#)(1- e 2-71"1~1) j 

-q-
2 

/5.2.2/ 

Tor.na cornacHo 14.2,3/ I ~d(# )y .nosneTsopSieT npe.n.enhHbiM cooTHoweHHSIM 

VI 

D 

' " r 
n 

n 

z;; 

/4,6,4 ~~ ~ paBHOMepHO B n1060M yrne ti;. e l!f[j'X ~ 2lr-eJ;.) (!) C 0 < -f: 
Onp~.nenuM cPYHKUHIO Jlt(X} ypasHeHueM ~ 

~X= tJ/ ,Xy{tr} /_ · "' t5.2.3t 
Pitt II= tt; ,x) (' , " 

/cp. /4,6,8//; TOr.na #t(X) y.nosneTBOpSieT COOTHOW9HHSIM /4,6,10 -10· / B ) 

nro6oM yrne J; ·-Z. t::i'IJI-X -2' T- J; , (!) ~J; ~ { . VIs HH,Terpana /5.1,4/ 4i 

/cosepweHHO TaK me KaK B n. 4,6 .anSI nyqa ~[/~ nonyqaeM: 

.......,- X - r; :J )LJ(X) f24ttt,'cxJexf1i.:..tft{xJrf!hx-l-1}(rL~{xJ] ~.I /5,2,4/ 

Kor.na X__.. ~ no nro6oMy nyqy 4'/"t:?X= tS;', 0 < d 0::::: , , c;r 
.Uanee, H3 '/4,6.10 .-10 I, /5,2.3/, /4,6,8/, /4.6,7/ cne.nyeT 

7/ 
2. 

•ll 



~9TIIM 

.• 81 

-B381IM-

.2.1 I 

>.2.2 I 

5.2.31 

II 
0 I B 

15.1.41 

/''(e. - r.t-;!j "~ {x,"- t1o {x)= v 

nos'l'OMY 15,2.41 SKBIIBaneHTHO 
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. rrpii 

x fj!{x) -e- 1-fo{X')~x-r Yr.!"tt(xJ] __.,;. 1 
f27Tt(, (X) -

15,2.4 I 

npu X=ret'6? I O<& <;il"l r- ~ .Llanee, cor nacHo · 14.2.3 I 1 

14,6,31 II neMM9 13.1,9/ 

15.2.5 ~ 

15.2.5 

·' 

npu/11/- ~ paBHoMepHo B mo6oM yrne/t:f'/'!111/-t' of C: //~hi y'lnii TaK>Ke 
q ~ ~ 

14.1.1) Vf3 15.2,5 I II /4,6.91 H8XO.D.IIM . 

II 
I 

z;/}t(xJj_ -Ch_x.-~- I + o(-1u.~ //) rrpii x~ ~ 15,2.61 
Z~(X}. I'" ~ 

~ .., 
Vf3 15.2.61 11 pa3no>~<eHIISI £(e6'"-fj1-'-Z ~{e? /?~ 

c Y'I9TOM 13.8.51 ne!"KO .D.OK838Tb, 'ITO 

rrpii X---s> ~ 15,2,7/ 

. Jr • I 
nmi mo6oro nyqa ~-?!:' < q~ X< 2 . non.cTaBIIB. 15.2.5 -7 I B /5,2.4/ c 

y'leToM 13,2,1 I y6e>Kn.aeMcSI B crrpaBen.nHBOCTII 15.2.1 I n.nH mo6oro nyqa 

tr~X= J; J t:J<'0 ~ F"· PaccMoTpeHIIe n.nH nyqa qrd X =-q aHanorn'IHo, 

Ha OCHOB8HIIII. Cli9.D.CTBHSI /4,5,2/ 

rrpH 

/5,2.81 

nng mo6oro f"? 0 , Y'IHTbiBaSI eme cnen.cTBHe 3.7 a/ pacrrpocTpaHSieM n.oKa-

38HHoe Bbllll9 . .ung nyqeti ~-;% x- :t J; rrpe.uenbHOe COOTHOW9HH9 15,2.1 I 

Ha B9Cb Yf'On /t:ri'",.'J'X I e cJ; lcp. rr. 4.5/. 

I. 
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5;3 

n e M M a 5.3 

EcnH. cPY~KUHH f(~/r) npHHannemHT Knaccy C'e<p H cPYHKuHR JZ1(XJ- K 

Hefi B3aHMHaH, TO 

/

E=-= <-' /;: } rn I 
fj!(;:rt-Jp(~r)~C.~(y:; _ _ /5.3.1/ 

0 

npH. Re 7 > 0 I Rep< Rej. 

Ll o K as a T e n b c T B o 

npen<ne acero Mbi ycTaHoBHM oueHKy: 

fj(pi)= 0[/(j)(Y-c);-j n~'< i>~ f: ---4> '=<= 

paBH.QMepHO B niOOOH o6naCTH: 

/?1-e /cr 2ftf~
1 / Jrn /"/-e.;; RtJJ <"' qJ 61' <' .1' J o <' .:r c: Y 

/5.3.2/ 

I 
/5. 3.2 I 

Hs /5,2.1/, cnencTBHH 3,7. 6/ H neMMbi 3.8. a
1

/ nerKo noKasaTb 1 'ITO /nng mo-

6oro [_ ;:> 0 I 

'j}{}}= 0 { /{jJ{~-f£]Re~}F} n/'lf f.- == /5,3.3/ 

paBHOMepHO B moooM yrne ja-r;- '1 I r.? f: -~fJ . Hs/5,1.7 I HMeeM 

pr~) =· c)1-r;;r (!+~)Jrtjsri?Ci); n;:Jt~ It-!___,.~ 
/5,3.4/ 

paBHOMepHO no tf'~ t 
/5.1.7 I HaxonuM: 

npH Ret- -2' + /'t-1 s t ~ £"' • Llanee no /5,2.1 I H 

Tfrt)(fl((!,f.£)ft''J,Jt;rr) =. Of;; 

if('f)tf[e+z}ft'~Jt;d 1 ~ 0(1) 

npH 

npH 

~- c:><:::::l l 

., 

4':;-t:: -f. -d 

q-7 t == ~/ +S' 

/4/ n 0 TeopeMe ¢ parMeH- JlHHnenec-Pa / 1 CTp, 204/ OTCIOLla cnenyeT /c yqeTOM ' 

; 

1e 

/~ 
/3 

~ 
pa 

c 
Ll· 

/~ 

{, 

n 

{ 

--

I 

T 

a· 

cj 

c 

.......... 



5,3,1 I 

,3.2/ 

3.2 ~ 

lWH 1110-

3,3/ 

1.4/ 

2.1 I H 

!TOM 

J' 

51 

/5,2~.8/ H cneJlCTBHH npH 3,7. a// y.:·-:{~J(j}t0+£ J(t''J.-J~!/ = / -
paBHOMepHO B yrne /F'-.::r'ltl ~ d . 0TCIO.ci.a no Itt!~ t::>O 

/3,8,1 J.~ nonyqaeM: 

neMMe 

'ifrf-)= 0{/Cf[(I+E)j/)mt/fjS}/} 7--~ -"' /5,3~5/ 

paBHOMepHo no t:f';} t np'fl!- /f"-q'} ~~ q d. ,D.~nee. cpHKCHpyeM 3Ha"!eHHH. d H 

g : . . ' 

(1-r e )ar - Y. /5.3.6/ 

C y'leTOM TeopeMbl 0 MaKCHMyMe MOJlYnH, OU9HKY /5.3.2/ Jl0CT8TO"'HO Jl0K838Tb 
. , . . 

nnH rpaHHUbi o6nacTH /5.3.2 /; no aTa oueaKa BbiTeKaeT H3 15.3.3-5/ BBHllY 

/5.3.6/. 

n YCTb Tenepb 

o ~ Y < Re.'j--; o < q ~ r. . 
, npe~CTaBHB cpyHKUHIO f1t;ot} pr;,._t-) B BH.ci.e_ . 

{fj}(ttJ !ftnJ j{ r;ifj:JN/rroJ J "' 
II 

14.4.3 I 

t:- ~ 

IMbi ncnonbaoaana 15.3.2/ H yTaep>KJleane a/ neMMbi 3.81, y6e>KaaeMcH, 'ITO HH~. 

Terpan B . /5.3.11 npH JlaHHoM· aaa"'eHHH 1- , RRq. ;:>-. 0 CXO.ci.HTCH paBHoMep-
, I /"'" n 

HO no ?· B n106oll: oonaCTH BHJla /5.3.2 /, 0 <.' t!fi' <: .K'If' ~ • nosTOMY • 

sToT HHTerpan npeJlcTaBnHeT a. nonynnocKocTH Rep ~ Re9--- aaanHTH'IecKyiO 

cPYHKUHIO ,P t perynHpHy~ B STOll: nonynnOCKOCTH • .Llanee 38M9THM 1' 'ITO BDH.ci.Y 

./4,3.2/ B /4,2/ ~/Sill ·,:r J1 I }:J(t)t-'Wt/ 
Y(l~nJ r~ · 

0 . 

CXOLlHTCH npH ;I( < I . n OSTOMY t l101lCT8BHB B /5.3.1/ PHil /5.1.3/, MO>KHO 

llpOHHT9I'p.HpOB8Tb ero llO'OleHHO /
4

/ 1 CTp, 5, 7/ llpH 1 ;> () ' Ifill <It 
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C y"'BTOM 14.2.1 I sTo no npHHuHny aaaJiHTH"lecKoro npoaonmeHHSI aoKa3hiBaeT 

15,3.1 I npH 'J / 0 , J?e f.J 0:: t ,; Vf3 ileMMh1'6.1 oueaKH /5,3.2 I cneayeT, 

"'TO cpopMyna 15.3•1/, aoKa3aaaaSI aaMH anSI 'J- ";?0 , Rep<'f- , HMeeT 

MecTo anSI Bcex tt H3 nonynnocKoCTH Ret > /'fqx [' ~, Re ;0 .J. 
B 3aKmoqeaHe sToro nyHKTa oTMeTHM, 'ITO noao6Jio /5.3.1 I Momao aoKa3aTh cpop-

MYJIY c><:::::' . 

. / fl?/;:;~J fV(:t"O.n!~ (-{)"' .... !p 
0 . . ' . t 

/?e(o-~J·< CJ ./ npH Re ~ ;::> 0 
I". I 

<"""-' 
3aech f:(~i:)-

5.4 

cpyHKUHSI, onpeaeneaaaSI 
I t 

/5,1.2 -3 /, 

/5,3,8/ 

n e M M a 5.4 
e""/0 H cPYHKUHSI flJ(x}efl 

nycTh c}JyHKUHSI )1/(t:) npHaaanemHT Knaccy 

;<; 
!/) . /_~ ] m I ft,__ ~,:-(rJ=cr; z:---t: - J (ji~tJy!{pz:Jt?!p 

0 

B3aHMHaSI. n yCTb TaK)K9 
/5,4,1/ 

;; '? o.) It: I> o) I~;Jt-I~J;) cJ c d; ~ 
7T -'2. 

/5,4.2/ 

H KOHTYPhi 1 t H 2 L ecTh ny'IH 

a cTopoay poc~a/:Jm ,P/. 
bi";J {?-_A}:::: + ( -F + J";) npoxoaHMhie 

Toraa a/ ~ ..f:{r) ecTh aaanHTnqecKaSI cpyaKuHst Z: , perynSipHaSI 

B o6nacTH J6r{,j''f;c:o<;/r/;>tJ, 3a HCKmo'leaHeM nomoca nepBoro nopSiaKa c 

Bhl'l9TOM 1, KOTOphiH OHa HM99T B TO'IK9 z:-= -t: 
6/Tm~·-t(r)= CJ(!) 

Bl .ann mo6oro /j' 
/ae 3aBHCSILUee OT 7: 

npH -z::-_..:;:. o paBHOMepao B mo6oM yrne 

qncno i;
1 

' t,?/i;j· 

0 ,(_ Pt ~ Po 
1. · TaKoe, 'ITo 

- ecTh 

f2.-t:(r )= Oj{;J(fl Re-c- fJ t:,} 7 npH ;:; J 
z: ___,.. c::-e:; 

........ 
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" <}:lop-

,8/ 

(x)ea 

I 

I 

J:IIMbie 

a c 
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paBHOMepHO B mo60M yrrre(a!;j z-I .-;t 5 < r 
/(JJ(pt)ft-J()oz:)qp · . 

rl HHTerpan 

15.4.31 
,L . 

npeLtcTaansteT ~t (z-) npa /r/> OJ -o.t < q~z:· <~ J; .J aaa?orH'IHhrA HHTer-

pan no 4 L npeLtcTaBnsteT ~ i"{z-) npH /Z:/ > QJ J; < l!iliJ z:-< ':.t 

Jl 0 K a 3 a 'T e 1I b C T B 0 

YTaep:>KLteHHst a/ H 6/ Henocpe.llCTBeHHo BbiTeKaiOT H3 15.4.11. Llanee 

aaMeTHM, 'ITO cornacHo 15.3.1 I H /5.4.1/ 
=<::) 

~ {z:)= jP'(;:;tJ>tJ(oz:)t?!jJ 
P.t: ' 
" ,A 

/5.4.4 I 

npH Ret <! Re z: ' Rez:- ;> C> • 11s neMMbi 3.8 nerKo noKajaTb; 'ITO 

Jl1Ist nro6oro 'IHcna /l 
1 

C)< J1 <(~)nro6oro 

'IHC1IO # T6K09 1 'ITO 

~ t 0 .: d .t ..zz: . 9CTb 
<. 

/rtf?z-;/c;;(p!VJ/ ~ /Cfl(_J! Rez:- ;;NJ 1 
npa ;o~ _A,' •. Re z- :r 2 IV . /t:?~ r I e~ ·-= 

nycTb, KpOMe Toro, ;l/> Ret' . TaK KaK HHTerpan ~p~-t:)~z:)?/ 
CXO.ljlHTCSI,, TO Bl C1I~.llyeT Ha ll01IY'I9HH0f'O H9p6B9HCTB6 0 no.ll06HO 1I9MM9 6.1 

nerKo y6e.llHTCSI1 'ITO HHTerpan 15.4.3 I CXO.llHTcst paBHOMepHo B nro6oA orpaHH'IeH

aoA saMKHyToil: o6nacTH 1 uenHKoM ne:>Kameil: B nonynnocKocTH Re ('e t'd; z:-} ;::> 0 

Ecna- o< <' cr~ Z" < o<-J";-~ , To tPYHKUHSI f£/if z:-) perynstpaa B Ka:>K-

JlOf! TO 'IKe KOHTypa 1 ~ • n OSTOMy HHTerpan /5.4.3 I 9CTb 8H61IHTHifecKaSI cpyHK-

UHSI r perynSipHaSI npH fr/;>e> ,.......:::<: < t::i'';)l'-Z: < -·~ 0 noaTOMy; 'IT06bi. 

Jl0K636Tb rl HaM .llOCTaTO'IHO .ll0K638Tb1 'ITO HHTerp81Ibl 15.4.3/ H 15.4.4/ COB-

ll8Jl6IOT Ha H9KOTOpoil: 'laCTH 1IY'I6 'Z"' J .,eX,.? L- i-'( cr; -f -Fa_) J ;> Q 

J:tnH aToro Mbr oueaHM npH Cft;j r:.::: -{d;t D/z tPYHKuHro {Zt;o/.J·.f(;or-) 
a yrne 0 ~ t::!"Jlp -t c.f; +. W" • nycTb /:J = ret 
TorLta1 o'leBH.llHo, J?e{z:e t'e)? ~CO~f .fJ/2) noaToMy cornacao yTBep:>KLte

HHIO 1I9MMbl 3.8. a/ .ll1ISI 1II06oro. ~ ;:>0 9CTb A/ TaK09
1 

'ITO 
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npH_fl · 7 A . nycTh _JJ(!- E) '*-->s;{J;+ -;--J/2.} > /-6/ 

OTciona cornacHo /5.3.2 I H yTBepn<neHHIO neMMhi 3.8 Bl nm1 JJI06oro ~ ;;> 6 

u JJI06oro ,A , eJ < ;) < f!_- .E·~;::l ~s{{.J; + {)~]- /-t:1 / 

eCTb 'liiCJJO ;v, I TaKoe, 'ITo/ rp(;ot:) (//{pr)j < I Cjl( r)(l-~)) I 
npH r ;> ;1.{. no TeopeMe KowH /c yqeTOM cnencTBHSI 3.7. a/ OTCIO.ll8 cnenyeT, 

'ITO HHTerpanhl /5.4.3 I II /5.4.4 I coBnanaiOT npn bf{j ~:::: -{J;+f)i nnSI nocTaTO'lHO 

6oJJbWHX 3Ha'leHHH /Z: / . 3To 3aBepwaeT noKa3aTeJJbCTBO r/ II BceH: neMMhi 

5.4. 

§ 6. VIHTerpaJJbHOe npeo6pa3oBaHHe 

-=-= 

F(pJ= jp(;:>t){}(t)r;/t: 
/6/ 

0 

6.1 

fl e M M a 6.1. 

nycTb 1/ fj)(t) C eo<j3; 2/ "npH t: ;::>0 naHa cPYHKUHSI Q(t;jor-
paHH'l8HH8SI Ha Ka*noM HHTepBane 2 -2: -t: ,{:- N , , y .lloBne-

TBOpSIIOWaSI ycJJOBHSIM: 

t---- CJ O(t)= Q(t1 h1;)4 

Q{-t}= 0[/(j/{Ri)/-J nptt 

.) 
-e ";?-/ /6.1.1/ 

"L--- =-a R > o · ;? I 
/6.1.2/, 

3 I. ci:JYHKUHSI F {;o) on~ eneHa ci:JopMynoH: /6 I. 

Tor.na: a I tmTer~an //O(t:) fl J(P-t)jctt:. cxonnTcSI paBHoMepHo B 
o ,~ ; r~ -

n106oH: o6nacTH r.ep~R :>R •16Yij;b/-e' f< :_ , 6/ cPYHKUHSI F(o) 
per'ynS!pH~pH Re;o> R, Bl .nnSI n106oro /! 1

::> R u n106oro p 
C) ~? .,( f. eCTh 'lHCJJO ;-; T8K08 1 'ITO 
~ 

(/fP(fd)Q(-tJ/t¥C ~ !I /jol-t-] 
/Ff?J/ ~ 1-1 f;o/-;-e 

"'Ptr R:_;:; ~ R.' 

14'?~1 e f 

Y' 

I 

T 

E 

...l. 

I 

I= 

5 

-
p 

p 

0 

H 

r 

" 

~ 

.......... 
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D 0 K a 3 a T e Jl h C T B 0 

/) 1 7r 
nycTb 1<.. > R 11 0 < f <: 2 . Bo3bM9M £ • 0 < :r ~ R ~ R. Cornacuo 

YTBep)K,Il8HM:IO r/ Jl9MMbl 3,8 eCTh 'iHCJIO ;V TaKoe 'iTO 

r~ 

TaK KaK HHTerpan Jyti:t) jctt- CXO.IlHTCSI /cne.llCTBHe 3,7. a I I, TO a I cne.lly-
eT H3 npHBe.lleHHofi oueHKH H /6.1.2 I. 6 I BbiTeKaeT H3 a/, Danee 1 nycTh 

2;(p)::: tfO(tJ!f{jJ_tJ/4C H .z; (/;>JPIZ!_Q(t}9/(!>z=)jdt Tor.lla H3 

/6.1.11 cne.llyeT : _z; (p}= 0 !/;:i'-e J _ /' npH /;;/- ~ 
paBHoMepuo npH /t:Y-;t ,P / ~ f . VfrJTerpan .L.., ( p) oueHHBaeTcSI no.ll06Ho 

5,4, B/: 

L(?)= Oj- (j/( ;'( R'-jb-f?;f/,}} npH /P/~ ~ 
paBHOMepHo npH f:rl(!~ / ,Z / la.llech ;~~:cna I{ 1 H /7 > R He aaBUCSIT OT 

/:;) /, 0TCIO.Ila IIO Clle.llCTBHIO 3,7, a/ HaXO.IlHM: 

Z:(p)= O~><p(-fp/1-i") 7 IIpH /,Pl-. -.c> 

paBHOMepHO IIpH/Ir';j--~/ e I l.ll1ISI JII06oro' 2 >O I. nony'ieHHe 

OU9HKH I,(?) H ~(;o) .llOKa3hiBaiOT a/ H r/, 

T e o p e M a 6.1 

nycTb 1 I Vf-t) e -e a<jJ • cpyHKUHSI Y(;-ru) /4,2,1 I He M:MeeT 

Hynefi npH Ret( > )) )~-I H JZ1(x) -cpyHKUJHJ, B3aM:MHaH K ~(c) 
2/ Q(i) -aHa1IHTH'i9CKaH cpyHKUHSl -t 1 peryJIS!pHall B yrnejq~C/.-2d.J 

/i: / :> 0 , c; < d < .:;:: , y .llOBneTBOpSIIO'llaSI ycnoBHSIM: 

Q(t:) {?( /t:/e) IIPH /6,1,3/ 

()(t) = Clf/tp( R Ret) /-
1
} 

II pH -t-~. /6,1,4/ 

paauoMepuo B yrne/;r~ C / ,e ~ 
1 
~;> Oj 3/ cPYHKUHH F(p) onpe.lleneua ctJop-

Mynofi /6~; 4/ .llaHhi 'iHcna ~ , 1<1 , ~~J;~tf"H ·R,:>.R H KOHTyphi 
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1
/.. H 

2
L ecTbJIY'IH 4~(jJ-R,)QJ;-t-1 H 1?~(/1-R,)-=-~_:.[' 

npoxo.aHMbi9 B CTOpOHY pocTa fJrn? • 
Tor.na: a/ cPYHKUHH F(/o) perynspHa Byrne /t:r~(o-RJ/ < S'~[' 

6/ F{?J_;_ 0{ 1/Y-I-~ npH j) _. e><::::> paBHOMepHo B mo6oM yrne 

/"'2J,P/ ~ f.C £-rS; •I npH 't: :> 0 , /"'Y7 t': / /, d, 

Oft)= 
7
:. / pr~t)Fc~Jolp /6.1.5/ 

L,-t Lz. 

,LloKa3aTeJICTBO 

PaccMoTpHM HHTerpan 

F (;>) = j p{;orJC2{?:)cl~) /6.1.6/ 

~2 <" ~ ... ,r 
r.ae 5:;t:d eCTb ny'IH -o:¥/~S=. I'd • Vfa /6,}.4/ no neMM9 6.1 cne.ayeT, 'ITO 

C7.. D 'd c 
cPYHKUHH /i{?J H fi (,.P}-perynspHbi npH ;re (pe 1 )? RtUJse H 

Re tjo E'-t'd) > Reoscf cooTBeTCTBeHHO. C noMOlllbiO neMMbi 3.8 nerKo noKa-

aaTb, 'ITO ecTb '!Hcno /1;;-0 TaKoe, 'ITO npH? ;> /Y HHTerpanbi /6.1.6/ no 

ny'!aM .5 ~ t:f'"" M~ryT 6biTb npeo6paaoBaHbi no TeopeMe K owH B HHTerpan no Be-

mecTBaHHOA OCH, ,9TO BM9CT9 C /6/ .aaeT 

f;(?)= G_(p)= F(?)· 
/6.1.7/ 

YTBep:»<.aeHHe a/ .aoKa3aHo. 3aMeTHM, 'ITO H3 /6.1.6-7/ no neMMe 6.1. cne.ayeT, 

'ITO eCTb 'IHCJIO j-/;>0 TaKoe, 'ITO /F(p)/ <:: )-/ /pl-t-e npH 

jq~ (;:;-R,)/ -:t J;-1- ~ • :3THM 6/ .aoKa3aHO, BBH.UY /5,1.7/ /H TOT'O, 

'ITO c :> A I aTa oueHKa o6ecne'!HBaeT a6contoTHYIO cxo.ail:MOCTb nHTerpana 

16.1.5/, ecnH /1:/> 0) /t:r:;:t C / <c:J; ·· C yqeTOM /6.1.6-7/ HMeeM 

j !j}(?-c)Ff,PJaf;:> = jt}J(ot)olj' (if(;x)U{-c)dz:-f 1a.t.a1 

L-tL L jl 
I 2. I ~;_J" 

+ Jp~t)P!;'; r;;(pz:)Q{z:)clc. 
?.L S'cr . . 

l.iTo6bi o60CHOBaTb nepeMeHy nopH.UKa HHTST'pHpOBaHHH B nepBOM 'IJ19H9 cnpaBa, 

,001 

CX( 

R. 
-..11. 

2. 

nc 

d 
S_J 

OT 

) 
B'I 

no 

/i 

/· 

B1 

T 

a. 

-



y-rne 

6.1.5 I 

1.1.6 I 

reT, 'ITO 

) IIOKa-

3 I IIO 

n rro ae-

1.11 

ne.o:yeT 1 

!Ipli 

1H Toro 1 

>ana 

-7 I HMeeM 

16.1.81 

Ie crrpaaa, 

LlOCTaTO'IHO .O:OKa3aTb, 'ITO liHTerpaJI 

CXO.O:IiTCHo nerKO BH.O:eTb 1 'ITO 
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rrpH ? G
1 
L 16.1.9/ 

!-1 TaKoe, 'ITO 

//f?(~r)Q(z:)o!c-/ < 1-l /;D/-1-e !Ipli c ,~. 

S_;-
OTcio.o:a li li3 15.1.7/ cneweT, 'ITO BhiweyKa3aHHOe YCJIOBiie BhlliOnHS!eTCH, ecJIIi 

/i--/ ;>0
1 

fey'? t: .'-!. 01 .· 06ocHoBaHHe nepeMeHhi. nopSI.o:Ka HHTerpHpoaaHHfi ao 

BTOpOM '!JieHe /6.1.8/ aHaJIOrli'IHO. n epeMeHHB B 16.1.8/ !IOpS!.O: OK liHTerp!ipOBaHiill 

110 p li r li Y'lliThJBaSI yTBepm.o:eHHe rl neMMhl 5.4 IIOJiy'!aeM: /rrpu 

It/:>~ ;~';Jc I~&: 1. 

j{;;rptJf:/t>JMt= jpfz:) ~_c-f-c}Jz: 
S_r j Q (r;) ~ -t (r )G/z:-. 

/6.1.10/ 

So-
Baii.o:y 5.4 a/, 16.1.41 H 5.4. a/ 

TeopeMa 6.1 .o:oKaaaHa~ 

OTCJO.O:a no TeopeMe K ow u nonyqaeM 16.1.5 I. 

6.2 

B aToM nyHKTe· Mhi paccMoTpHM o6pameHHe npeo6paaoaaHHSI' 16/ B cnyqae, Kor

lla cPYHKUIISI a (t) - He aHaJIUT!i'IeCKaSI 0 

T e o p e M a 6.2 

nycTb 1 I BbJIIOJIH9HO ycJIOBHe 1 I TeopeMhl 6.1 I 

2 I rrpH -t / C) .o:aHa cPYHKUHSI 0 (-1:.} ~ orpaHH'!eHHaH lia nro6oM HHTepaane 

£ e -L ,z. N li y.o:oaneTBOpS!IOUl8H ycJIOBiiSIM /6.1.31, 16.1.41 I !Ipli. t:?CJ lj 

. 31 tPYHKUiist F(;o) onpe.o:eneHa ¢opMynofi 161j 

41 .o:aHO 'lliCJlO Rt ::> R li KOHTypa I !._ d H zLF ecT,b Jiy'lli 



58 

:.r. /. R} = +reS'+ r; 
6Y. ~uo- I /'1 - 2 ' , IIpOXO.Z:UiMhle B CTOpoHy pOCTa 

51 ciJYHKUHH V<J{t:-) npH -t-.> o , o <'a-.:::: J;) .;:, = { .r.rr('.::u.s f: 
ITaK 'ITo Re (/=>- R; } > R npH ? c 

1 
!.r I onpe.aeneHa cpopMynoii 

{J-(-t)=?/,. ( / jlJ(a-tJF(oe-<>'')""/'"' jfJ(PCJFf?e?'<!J4-J} 
I L. ,F /) /.. 2 La- . . . 

6 I r 0 > c> H o6a npe.aena U< ( Z:, :t 0) = -6m Q{z;,.:t0'cymecTBYIOT, 

:r-o-r 
Tor.oa : a/ F(/::>) ecT:b aHaJIHTH'!eCKaH cpyHKUHH

1 
perynHpH~H B nonynnocKoCTH. 

Re;o ::> R ; 6/ F(p)= O( /;D/-;-e.J npH /,PI-P~ 
paBHOMepHo B nro6oM yrne /t:?~j:J / ~ d .C::: .J 
Bl &o-(-t~)--+ 2/ i{)(-1-:fcJ)~ 1)(-c#-0)] IIpH F- 4-r . 

.U· o K a a a T e n b c T B o 

Y'TBep>K.aeHHH a/ 6 I BhiTeKaiOT Ha 16.lAI no neMMe 6.1. I1a 6/ . H /5,1.71 

cne.oyeT a6COJIIOTHaH CXO.llHMOCTb HHTe;pana, OIIpe.oeJIH!OlUero 0J(C) IIpH 

-t: ;:> 0 .anH nro6oro d , 0 C::. cJ' C: ~ • Llanee no.ao6Ho /6,1.10/ nonyqa-
eM: 

~ 

Q,r(t)- ~.~c(.)(z:Jfrz;,t:(-ce-<''0-~tfu?l")} 
/6,2.1 I 

Llan~H3 16.1.41 H .5.4 r/, 5.4 a/ cne.oyeT: n,P~ F- a 

} 
- (z ·~'"" ·~'"" -&o · · V~1 · 

et-c u(z::} !_Pit z:e /- ~i-(z:e / J- CJ 
/6,2.2/ 

"t;+£ 

.anH Ka>K.ooro .E >0 H Ka>K.ooro 7!:.? C) • To'!Ho TaK >Ke H3 /6,1.3/, 5,4. B/ H 

5,4, a/ cne.ayeT 
-e-E 

t Lm /. -z,·cf7 11J ( z"'dl}J P~rU{z:-) T, ( ce /-Yo t re / - 0 
~t ~I ~~ 0 

() 

/6,2,3/ 

.llJIH JII06hrx '!Hcen i: H ~ , t: ;:> ~ ;> 0 • HaKoHeu, Ha 5,4, a/ 
BbiTeKaeT: rrE 

I . I - ,J?rd- . I } L A ()(z:}lc /_ C!J,t-(re ) - z-e ":.:J"':.t- _, 1a.2.41 

~ .=.I i -£_ "?_.P.ft'" cr- C) -f , 

I 

L 



R 
R, 

!.iynoi1 

)e?tc)4t;} 

:ecTBylOT, 

)CKOCTM. 

~~ 

~ ()t-. 

.M/5.1.7/ 

) npM 

01 nonyqa-

/6.2.1 I 

/8,2.2/ 

5,4. B/ H 

/8,2,3/ 

4. a/ 

:::'' /8,2.4/ 
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nycTb 

Kt:tf(r)= I ~e-:r'cC_ r z:- e ~:.~t:). - /8,2,5/ zy, 

nerKO BM.OeTb 1 'ITO 
-t.-t<!' I 1<-ts-fz:)qlz;- ____,. / c!__,.o 2 npM /8,2,8'/ 

t r-

/ /~ .,(z-)t?/c I <8,2,6 "I -- 2 
npM --~.-

t-F 
npM t:;:>~;;:- C> t M ~cr(z:-} ;:> 0 ) 

frrpM -t:?o z;-? 0 d;>-o. 16.2,7 I 
. / / 

VIa /8.2.1-7 I M ycnoBMSI 5/ nerKo cne.oyeT yTBep*.oeHMe B/, 

6.3 

B aTOM nyHKTe M bi paccMoTpMM TeopeMy
1 

o6paTHYIO Te.opeMe 6.1. 

T e o p e M a 6.3 

n ycTb 1 I BbinOJIHeHO YCJIOBHe 1/ TeopeMbl 6.1 j 

cpyHKUMSl F{j:J ) 1 perynSipHaSI BHYTPM yrna 

2/ .oaHa aHaJIMTM'IeCK8Sl 

/"'7(/o-R}j-z i-t-~ /?-R!?o~ 
II Y.llOBJieTBOpSIIOUlaSI B aTOM yrne HepaBeHCTBY 

C'?) 

/qucno ) onpe.oeneHo B ycnoBMM 6.1.1 1; 3/ cPYHKUMSI 

npM t-?0 •/t:/'7 i: / ~ d, MHTerpanoM: 

O(t }-= ~ /f:J~6,JF{jJJc/;:J 
a.oecb KOHTYP L cocT~T M3 nyqei1: ??;;~{P-.J?}=.:t(l1f.Jj, 
npoxo.oMMbiX B cTopoHy pocTa :Jm p .. Tor.oa : 

/6,3,1/ 

onpe.oeneHa 

/6.3,2 I 

a/ cPYHKUMSI CJ(i:} perynSipHa npM j-t: /> 0_;. ·jc.r~t:" /0:::: ~ 
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'· 

'• 
' ~ . 

61 Q(t:}= Cl(i ~(!<, Ret)/-
1
} . 

paBHO~HO B mo6oM yr'll9 I c?~-t/ ~ cr; < s 
Bl j'{)(i:}(j'{f-i-)q't = F(~) rrpH 

rrpH t--- =-<:::::> 

.anSI mo6oro R1 > R ; 
Re~ > R 16.3.3/ 

d 

.[loKaaaTenbeTBO 

n pH .UOKS3aTenbeTB9 .a oeTaTO'IHO orpaHH'IHTbeSI enyqaeM 

A< t'< m /6,3.4/ 

/eM. /6.3.1 I· H /5.1.2-3//, M hi qmKeapyeM 'IHena d'; , H r' 

;;} -m ~ Y < .e-m o.:: J; <d 16. 3,5 I 
) 

Y<IHTbiBaSI /5.1. 7"1 H /6.3.1 I rrpH /t/> ~ / q';j- i:/ ~ d Mo>KeM rrpe.aeTaBHTb 

7:( fi;n .l)!(;:>t:) F(p) 
Q(t:) B BH.U9 

Oft-J= /6.3.6/ 

L 
BBH.UY /6.3.1 I H /5.1.7' I HHTerpan 

J I rjJ(;:;t:) F(p}olf? I . 
t... . r 

exo.aaTeSI paBHoMepHO no i; B nro6ol1 o6naeTH/a''cj t: /4:? c)/ , ~ .Z /t: /~AI 
C? 'c: .€ <.' N 0Tero.aa en e.ayeT yTBep>K.aeHHe a I. OT-

ero.aa BbiTeKaeT TaKme, 'ITO HHTerpan /6_.3.7/ eeTb aerrpepbiBHSSI cpyHKUHSI i: rrpH 

~' ;:::,. 0 . Jlanee, TaK KaK Re {P t:) .e R.atrrpH p e L 
/tr{j'-i: j ·< t!) , TO e yqeToM /5. 1.7" I HMeeM: . 

. . fv(;;t:J:= OL!P(RtRetJ!-Jo/tr~;~oo 

/6.3.7 I 

/6;3.8/ 

paBHoMepao no ? H 61':J'-t rrpH p c; L , /p-1< / ,e /tj/t{ft-fecf,, 
. .anSI nJ?6oro ;1/.>t'H mo6oro R, > R . nyeTb Lcr. eeTb qaeTb L I Ha Ko-

- . I 

TOpoA l"'f!/l~ tr;+ -f , Toraa BBHLlY /6,3.8/ . -"/>'f' z!:- =<> 

j jyt(?t-)F(jJ)r>lpj= (?//{jl(R,Ret)/} 16.s.ot 

'-;, paB;/oMepao npH /&r'l'r J-1tJ; , H .anSI nro6oro ~ > R. VIa /6.3.1/ H /5,1.7 '/ 

nerKo aaxo.aHM, 'ITO /.anSI nro66ro ) 
1
? ,4 I 



I 

1.3 I 

3.41 

l.3.5 I 

1nCT8BHTb 

6.3.6 I 

3. 3. 7 I 

: /t:l~ ;V 

al. OT

t: npH 

r(ft-;-zcf, 
1 H8 Ko

=-<:) 

16.3.91 

15~ 1. 7 'I 

61 

/ I 7! ift-JF(P}t?!pj- O(it:;AJ 
L~L~ · 
paBHo~epHo npH /~~''Jf <f/ ~ J; 

npH 

• 0TcJOna H 16.3.9 I cnenyeT: 

/191 (;or) Ff?)~~j= Ofp(t€/Ret)/jm 16.3.101 
L . 

paBHOMepHo npHj.?~Z::/~cf;, nnSI n106oro /~ ;> /?. OueHKa 16.3.101 noKa3bi-

aaeT yTBepJKneHHe 51. VfccnenyeM HHTerpan 16.3.11 npH -t- -0. nycTb 

jt/R <I H L (z=) - 'IaCTb KOHTypa L , Ha KoTopoit /;::n!/~ / 
Banny 15.1.3 'I ecTb 'I ncno H TaKoe, i:JTo 

/f!t;Pt:Jj < /i /;oZ:://?77-Y npH p c L(-t}. 

· · · f'lc/. mtV. , I ·· 
TaK KaK HHTerpan rJ ;rfjJ) ;O t:t'f'; cxonHTcSI, To 

./ /rjt(;Ot) '-F(r)~/~OL/t/mrJ npH -t- CJ 
L.(r) · 1 
paBHOMepHo BnJ05oM yrne. CornacHo 15.1.7 J1 nnH n106oro ) ;>A ecTb '!Reno 

J-~ > 0 TaKoe, 'ITO I 

I f/Jv(?t-) I < 1-0 /;>Z:/ A 

j-t./>0 ;cr:;zt!~~ 
npH ;0 c L -L.(t:) 

; oTcJOna nonyqaeM 

// fJ(;rt) F(j>)ci;Dj~O!/i!d} npH t: -$) 0 
L -L(-t: J · 
paBHoMepHo npn / t:rij-i / .-2 J;' . TaKHM o5paaoM 

!/i!frt)F(P)t:(Pj;_{)/lt/m77 npH /t/- (J 16.3.11 I 
t- . 

paBHoMepHo B yrnejt!lr~t / ~ cJ; . Tenepb Mbi Mo>KeM noKaaaTb yTaep>KneHHe 

B/. nonCTaBHM 16.3.61 B 16.3.31. ,UnSI 050CHOB8HHSI nepeMeHbl nopSinKa HHTerpH• 

pOB8HHfi no -t: H ? B nony'IeHHOM llOBTOpHOM HHTerpane noCT8TO'IHO llOK838Tb 

'ITo: HHTerpan ,/PI'o;/ftJtjr)/ f/f/?(f'i) F{?}r:;t?/ 
Q t_ n . 

cxonHTCSI. 3To ycnoBHE'BhmonHSieTcSI npH Rt>J. /' K. BBHny 16.3.11 I ly Hac · 

m-t v ;> -I I H 16.3.101 c y'IeTOM Henpepb!BHOCTH HHTerpana 16.3.7 I npH 

t: ?~TaKHM o5paaoM, npH. /?e 'J, ? R 

\. 
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e><:::) C>O 

/or-t ;9f;:c;t~t ~ ;},./ ;:(PJ? fc;;rpt; f!rpr Ft-. 
c> L c> . 

Bocnorrb30BaBWHCb 15.3.8/ c y'leTOM. 16.3.51 H 16,3,1 I no TeopeMe Kown: nonyqa

eM c;popMyrry 16.3.31. 3To aaBepwaeT .aoKaaaTenbcTBo. 

npn:rromeHHe 

nl51 
B KHHI'e Xap.an: "Pacxo.asnun:ecg pSI.Ubi npn:Be.aeHa cne.ayiOmag TeopeMa 

M .n. K aTpafiT. 

TeopeMa 

Ecnn: >0 

7?(7') = 
;>>c; H PSI.Ubl 

<;""" rvc - y n £' 
. .£-. <4!~ e 

?;,- (y) =· 2-. CJI,~ e- / n 't-

CXO.USITCSI rrpH 

~(/}- s 
TOI'.U8 H ~('I) -- s 

.Y.?O H 

rrpn: 

rrpii 

y~ 0 

y-o 

/1,1.1 I 

11,1.21 

11,21 

HaMH norryY:eHo o6o6meHn:e aTofi TeopeMbi. KoHe'lHbifi peaynbTaT .aaeTcSI TeopeMofi 

4. Hawe .aoKaaaTerrbcTBO ocHoBaHo Ha o6o6meHHH rrpeo6paaoBaHHSI narrnaca, pac
x/ 

CMOTpeHHOM B r. HaM y .ao6ilo H8'l8Tb c rro.apo6HOI'O H3rrO)!{eHHSI .UOKa3aTenbCTBa 

TeopeMl;>l 1. npem.ae BCe!"O OTMeTHM, 'l.TO H3 cxo.aHMOCTH pg.aa A- (y) rrpH 
c;;;;- - yn e r 

BCeX 'j/0 cne.ayeT, 'ITO pg,a L- Cf.,e , /"? 0 t CXO.UHTCSI .ang ni060I"O 

-t'~ t::J ; · e . r ; 1 yn / Z;lfl"je- < lie ( Y) · 11,1.31 

nycTb 

K = 'j.-/?) C)~k</ 11.3.1 I 

{
7T o~~~NC!x 2; .![(1-;) J /1.3.21 

xiPHMCKHMH UliclJpaMH l, l f, Jll Mbl o603HaY:aeM OCHOBHOfi TeKCT H8CTOSIUieii 

pa60Tbl H ee rrpHrrO)!{eHHSI 1 H 2, COOTBeTCTBeHHO. 

I 



eM a 

11,1.1/ 

11.1.2 I 

'1 ,2/ 

·opeMoii. 

,, pae-

IbeTBa 

np11 

nro5oro 

1.1.3/ 

.3.11 

1.3.2/ 

teTosnueii. 
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L - KOHTyp, eoeTOHWHii. 113 asyx nyqeii. 6r'(ff p = + ( cJ; -f -[-) npoxo-

.llHMbiii. a eTopoH:y p.oeTa/)m OZE 11 cPYHKUIIH Qx(t':) np11 Jcr;y-t: / <. J; .J 

/i I;> a . onpeaeneHa e,popMynoa 

/1.4.1 I ati-J = ?#'~· /e ~-z:-.2 ;;c. 
0'1eBIILlH0 1 L?K~C~e~b aHanMTM'IeeKaH cPYHKUM~ ~ 1 perynHpHaH B nro5oM 

yrne/~7 ::jc::' ~ j-cj;>CJ. 
. 

• nerKO BM.lleTb 1 'ITO eeTb 'IHeno 

!0 TBKOe, 'ITO 

K 

/ ~-Z?:- I/< 1-0 /elk /1.4.21 

npu Z3 e 6 • 0Teroaa 11,113 /1.4.1 I nerKo noKa3aTb, 'ITo 

Q<(t) = 0 ( /-t! -/-~ ) np11 t: -~ /1.4.3/ 

paBHOMepHO B 1!1050M yrne 

t:J .:::' d ~ I/ (-.L - I ) 
2. K • Ja{f'C /.-.? d J 

/1.4.4/ 

npM 2" e=L. ' /t?;t ~I ed; .Hca;, 'ITO I e ~-t: I ~ I 
noaToMy 113 11.4.1 I eneayeT: 

, /eM. /1.3.2/ 

{)(!) np11 t-- /1.4.5 I 

paBHOMepHo B yrnejt:rqi'j.ed. KaKII B 11.4.31, aToT yron MO>KeT 5biTb 

yaenll'leH ao /1.4.4 I. ~3 /1.4.1 I no Teo pHil npeo5pa3oBaHIISI 0 nannaea ene.nyeT: 
~ J L2,(f)e-xt-~t- = e-x.~(: /1.5/ 

C> 

npH Rex;:::::-o. 
B 0 

aanbHeii.w eM M bi Beer .na 5y .n eM e'IIITaTb ~ = 0 , 'ITO ae Bbi3oBeT yM eabwe.:.. 

HHSI 05WHOeTIIo CornaeHO /1.1.1 II 1.2/ OTero.na ene.nyeT1 'ITO eeTb 'IHeno ~ ;> 0 

T8KOe, 'ITO 

npH 

/5/ 
CornaeHo 11.1.2/ 11 TeopeMe 27 113 KHHI"H Xapa11 

np11 d-- O+ J )" ;> C> • 

/1.6/ 

/1.7.1/ 
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C .upyroil cTopoHbi, cornacHol 1.5 I IIMeeM: 
• --..c::::> 

~ /?/ -(>:17)'/,~d"nP_ Z · -Fnfi.P '/J a) -(.Y~)~ 
L or;,e - ~e 01/{"({../e • . . ~ 

11.7.21 

0 

llnH 060CHOB8HIIH rrepeMeHbl 31lf.9Cb 110pH.llKa CYMMIIpOBaHIIH .II IIHTerp1IpOB8HIIH . .llOC-

TaTo"'HO .uoKa3aTh, "'TO pH.ll 

~;, -c-J"n? I)~ , 1 -(y.11]~ 
. L- /~ e . 1 . [4(t)1Wt- e 11.7.31 

0 . £. p . 
CXO,lliiTCH, TaK KaK PH.ll z;~'? I e- /1 cornaCHO 11.1.3 I CXO,lliiTCH, a 

~ 

jJ &,Jtje- (>'-'7 f~z" ~ 
0 

0<:::) 

j;aJ-r J 1 «t: 
0 

II rrociie.llHIIil IIHTerpan cxoaiiTCH BBII.llY 11.4.4 I II 11.4 ,6 I, To pH.ll I 1. 7. 31 cxoaiiT

CH. TaKI!M o6pa3oM, lc .y"leToM 11.1.1 II, HMeeM: 

e::-:::::> 

L~e-{YH)~dn-". }J:!frfd+Y~"-c)«'z" • 
. 11.7.41 

J.13 11.61 II CXO.lll!MOCTII l!HTe~ana fl&.rc(t')/6Y"ItneayeT; 1/ IIHTerpan 

ftf-t}io(J+ y.?-c)~-c cxoa:TcH lrrpH aaHHoM 3Ha"leHHH y.>o 1 

~aBHOMepHO Ha mo6oM HHTepBane 0.-:?d -t-d:; t d: >O t 1103TOMy 11pl! 

d-- C> + . oc.c::::> "'><::::> ' . 

hrz"JtfcH ,Y"'c__wr~firz")i,6~"·1.51 
0 ~ 0 

21 IIHTerpan -f~(iJt&,P~CXOiJ.l!TCfl paBHOMepHO Ha n1060M IIHT9pBane 

C)~ Y -e Yo , X > c:>, nosToMy c yqeTo~ 11.24 HaXO.llHM: 

.....c::::o c:>c:::' ' 

ja.,r-c) iJ>'~"-c J.rt-- s jaJtJ.t~t 
~ a 

c::-o . e><::) 

11,7.6/ 

. 3/ }t2(1)ex~z:.- joJt)clt- 'l'"' .x-or 

" 0 

nosToMy cornacHo I 1.5 I 
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~ 

fo!t')alt' - /. . 11.7.71 
0 

. ¢lopMynbi 11.7.11, 11.7.4-71 n.oKa3biBa·roT. YTBep)Kn,eHHe TeopeMbi 1.· Teneph Mbi ne-

peil:n,eM K o6o6LUeHHSIM STOH TeopeMbl, 

TeopeMa 2 

nycTb II n.aHbi '!Hcna ?::>1-->D '. .K = 7-/?~ 
· 21 cPYHKUHSI ~F) pepynstpH~ B yr-ne /t:r~X / <!: {f ..JjX/.>0 
)j >c:> 11 ~ > K TaKHe, 'ITO 

C7fxJ-I= O(jx;Y;) npH jx!-o 

·~(xJ=- o( ;x;-/- ~) npH x-~ 

CXO.O,SITCSI npH y..>CJ 

41 lr(y)~ s npH )/----A> 6 

ToPn.a .;f(Y)-:-· S 
npH Y- 0 

.[lOK83aTenhCTBO 

H eCTh 'li!Cna 

12.1.1 I 

12.1,2/ 

12.2/ 

12.31 

nycTb '!Hcno ~ • H KOHTyp L onpen.eneHbl. TaK )Ke, KaK B n. 1, H 

--Q(-t)- 12,4.1 I 

np~r 'jt/>C) /~.I'J! i-/ .C:: J; . 3Ta ciJopMyna c yqeToM 12.1.21 noKa3biBaeT, 

'ITO Q (t )eCTb "a~HTH'l8CK8SI cPYHKUHSI r. 1 pepynSipHaSI B ypne /Z:/ .>C> 
.< . 

;~7c-;~ -F({ -1). 
l1a 12,1.1 I H 12.1,2/1 non.o6ao 11 .• 4.31, cneJiyeT: ecTh '!Keno~ TaKoe, 'ITO 

.. 
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/~(zx)-1 / <:.' ~/2:/;cp; 
12.4.2 I 

npH Z: 6 L 
0Tc IOJla, il0Jl05HO 11.4.4 I, H8XO.[J:HM 

Cltt )= 0(/tl-/-k:; npn t: -i"- ~ 12.4.31 

paBHoMepHo B n106oM yrne 11.4.51 . Vf3 cxoaHMocTil HHTerpana _J'p;(z ~)de/ 
lcM, 12.1.21/nono6Ho 11.4.61, HaxonHM L 

ZJ:(c) = 0(!) npH t: ...:..-.... 6 12.4.4 I 

paBHoMepHo B yrne 11.4.5 I. 

Vf3 12.4.1 I no TeopHn npeo5pa3oBaHHSI nannaca cneayeT npH Re >< ;:::> 0 
.·~ 

/ Ok'(r )e-x zt!r- -= ·P{~ ~-
o 

12.51 

Llanee Jl0K838T9JibCTBO T90p9Mhl 2 UOBTOpSieT Jl0K838T9JibCTBO TeopeMhl 1 CO 

CJI9JlYIOIUHMH H3M9H9HHSIMII B CCh!JIK8X Ha cpOpMyJihi: BM9CTO 11,21,- 11.1.21, 11.51, 

11.4,3/, /1.4.51- 12,31, 12,21, 12,51, 12,4,31, 12,4.41 COOTB9TCTB9HH0
0 

3, OcHOBHaH B HacTogwefi pa5oTe - cnenyJOillaSI • 

TeopeMa 3 

- nycTb 1 I fj/(i:} npnHan.ne~T 
-f <eX ~ 7f t CJ< ~ <' :. 

Knaccy -eol/-l 
, H cPYHKUHSI 

, orrpenenennoMy. B T I§ 2 I, 

perynSipHa npu)?eij_>,L), /-l C:- / 
1/Y(I-1-tr) lcM, _!.,§4t 

z/(j/(-t} - I rrpn t-- CJ+ 13.1 I 

.3/ n:aHhi qncna ~ ?. 'j ;:> CJ , K = · 
~~hi ~ (>) ICM, 11,1.211 H 

[{y)= L 6?+)!/{yn?) 
;D xl 

CXOJlSITCSI npH / .> 0 . 
~ 

sj f (y)- S np11 

Torna ?ft-.{Y}- s 

~/p 

13.2.1 I 

-y- C>-T-. 

npn y---r- 0 --t-
13.31 

xI 3aMeTHM:, qTo H3 TpeTbero y.TBep:>KnennSI 
~ 

J:(yJ= a( C?fYJ) 
neMMhi 3.8 .BI j_ cnenyeT: 

IHanoMHHM, qTo y nac t:f'
0 

= 0 I. 
~ 

13.2.2 I ;y___,. rrpn 

.: 

I 
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DoKa3aTe.ribeTBo 

DoKa3aTeJibeTBo TeopeM 1 u 2 oenoBano Ha rrpnMe'nennn rrpeo6pa3oBai!IHI Jlarr-

naea. DoKa3aTenbeTBo TeopeMbi 3 M hi rrpnBeneMJ oeHOBbiBaHeb na o6o6meHim rrpeo6· 

pa3oBaHHSI Jlarrnaea, paeeMoTpeHHOM B T. M hi B03bMeM 'IHeno. 7- 1 
, ~ <( 'j 1 ..( p 

li o6o3H8'111M Cf'/? = K I • nyeTb ijJ(x) - ·cpyHKUI1SI, B38UMH8SI K ~(-t): 
_.._ ~X~ 

r;J{x) ~ Y(;r;,} 

{!Jr)- ~· L/YJ(r·Or? z ~= 
· /eM. /5.1.3/ r. TO 8CTb cj:JopMyJiy /5.1.?/ M3 jJ H rryeTb 

/3.4.1/ 

3neeb KOHTyp L - TOT Me, 'ITO~ 11.4.1/. 

Vl3 /5.1.7 IT BhiTeKaeT, 'ITO 4r (£) eeTb ananHTH'leeKaSI cj:JyHKUHSI -z!
perynSipHaSI B yrne /z! />C>, /t/?Z,c-1~ ::(;:,-;) o Vf3 perynSipHOeTH cj:JyHKUHU 

1/J"{I-+tt'} · rrpu /?e.tt' ;:> ~ , /J <-/ enenyeT /ep. /5.1.6/T/, 

'ITo {!!(x) MoMeT 6biTh npeneTaBnena B Bune p{x} = J" +i~ X q n'"' 
=- --1-Jt-1~ Y(;r#) (-e 2#/4'- I) rne Ji / o 

0TeiOna, nono6no /5.1.7/ I ene.a-yeT 

[j)(xJ= 0(/x;-/- tJf) 
paanoMepno B·ni06oM yrnej#-t:r1J'xj.e~< E 

M /3.4.1/ y6eMLl88MeSI, 'ITO eeTb 'IMeJIO /;->0 

n pu X- c:-:::::> /3.4.2/ 

• Ltanee u3 /3.4.2/, /1.4.2/ 

T8K08 1 'ITO 

0:,(-t)= 0(/z/-/-~ 13.4. 3/ 

~ 

paBHOMepno B n106oM yrne /1.4.5/. Vl3 13.4.2/ u orrpeneneHHSI p{xJ enenyeT, 

'ITO LlJISI JII060!"'0 d 1 /eM. /1.3.2// eeTb 'IHeJIO /7;...>0 T8K08 1 'ITO 

/7f(ecJj< r/s- rrpu 

!tft-)- 0{1) 

z= 6 t!., ,Jeo;g tj~ 0 . 3To BMeeTe e /3.4.1/ naeT: 

'Z--6 rrpu 13.4.41 

paBHOMepno B yrne /1.4.5 I. Vl3 /3.4.1/ u TeopeMbi /6.3/ I cnenyeT, 'ITo 

c:::-= 

/ fj/(xt:)~J.!):/~ = e X /3.5/ 

0 
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(y. .,, . 
npH Rex/' 0 .3aMeTHM, 'ITO psux~.., e- "11} CXO.LIHTCSI npH y>o 
TOM 13.5 I nonyqaeM ~ · . 

c yqe-

Zo?.,e-iY""J~ z~ /pft&nJ~tJ;(o.Y-c. (3.6.1/ 

D 

4T06bi 060CHOBaTb nepeMeHy ·nopSI.LIKa cy.\1MHpOBaHHSI H HHTerpHpOBaHHSI B npaBoti: 

'1aCTH 13.6.1 I, .LIOCTaTO'IHO .LIOKa3aTb 0 'ITO pSI.LI 

Ljq,/ _t: j}tlft(7n;'J!J;,ro / 13.6.21 

() 

CXO~CSI, CornaCHO cj:Jop~ne A3 npun0)!{9HHSI a: 1- '-e 

/I(JJft(/'nJ?j{!Jt:.#t-j= Ofe -(Y'~)t~i j 
n~H /7- .::::-o .LinSI mo6oro E ;::.-o • TaK KaK PSILIZ/61',/e {Y/7} 

CXO.LIHTCSI 

npR 0 < £ < 1-- 1
- 'J.. , TO PSI.LI ~,21 CXO.LIRTCSI H . 

.La-., e- (y~?)t' = ./0:J~l:(7!)"~t¥t-
. I1a 13,4,5 I R 13.4,41 cne.Liye:. 'ITO. //4, (t} jalt CXO.LIRTCSI, 0Tcro.oa, II3 

13,6,31 

13.6.31, I;;J.2.21, 3,31 cne.LiyeT, 'ITO., 

~I ~ L 6i'.,e-(yJ-J} - s ./~,(t)t¥zf npR;?'-CJ 13,8,4/ 

e) 

T aK KaK f'//t:) orpaHH'leHa npR t: ::>CI R }tJ(-t J-- / 
TO npii X-0-f, t 

npR z!:--'>CJ-1-• 

/-=ttrrJpO<~J«t-- /a-,rrJ«t 
0 ~ 

13.8,51 

3TO BMecTe C 13,51 H 13,6,41 .LiaeT 

~.a- -(y~J'-l . 
L-. l;;rl? e - S npR ;y- 0+ 

I 0Tcro.oa yTBep*eHue TeopeMbi 3 cne.LiyeT no TeopeMe 1 ln6o. j > t 1. KoM6R-

HHPYSI T90p9Mbi 2 H 3, Mbi M0)!{9M Ccj:JOpMynHpOBaTb HaW OKOH'laTenbHbiJl: peaynbTaT 

cne.LIYJOWHM o6paaoM ~ 

TeopeMa 4 

nycTb 1 I cPYHKUHSI prt:). y .llOBneTBOpSieT ycnOBHSIM 1 I R 21 TeopeMbi 3·; 
i ' ,· 
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2/ Jl8Hbl 'IHCna? 
1
;::.-j:>>'j ; 3/ cpyHKUHSI ~(,X)yi:J.oBneTBOpSieT ycnOBHIO 

2 I TeopeM bi 2; • 

4/ pSIJlbl 
I 

y;ry/?P~ 

e-7.17 r> 

t?(Y/7 'i-) 

CXOJlSITCSI npH y ;:::> C> 

s; .L q~ )V(yn.P ')~ s 
Torna :Z: a;, ~(;Yn 1-}- S npH 

npH '/-- 0-+ 

y-o-r. 
npHno>KeHHe A 

3necb Mbi noKa>KeM oueHKY A.3 -;:::::::f 

npe>Kae Bcero onpeaenHM 8CHMnTOTHKy cpyHKUHH 4 (-c) !eM. /3.4.1 I I 
. ~ 

npH Z:- 0-t, . 3aMeTHM, 'ITO B /3.4.1 I cpyHKUHIO ~titzz!-} MO>KHO 

3aMeHHTb Ha nro6yro cpyHKUHIO N- / 

fiJ(EZ} -. ?;; 
Bocnonb30BaBWHCb ellle oueHKoA 5.6 nerKo nony'laeM: 

~~(t)/ < j-/(ft:~)IV r( ~~} ~ }-((-c~JN>v-N~-;?-E} 
K .A/ //(/- .!.) . 

3aecb Gr H -6' -HeKoTopbre 'IHcna,. /{/' -nro6oe. Bbr6paB ;V TaK, 'IT06bi Bbi-

pa>KeHHe cnpaBa 6bmo HaHMeHbWHM, nonyqaeM oueHKY 
. K 

Z!ro=O[e- t:-=<+Ej 
r- o-r IA.ll npH 

nnH nro6oro ~ 7 0 . Cor nacHo cneacTBHro 3.7 T 

(t/(.5)= 0 re-s 1-.: J npH s- -r ~ /A.2/ 

TaK KaK npH 

~ -ol .P ]e-z - x-t: t:rr npH X - -+ C>c::::) 

·o 

TO H3 /A.2/ H /A.1/ cneayeT 

II 
I! 
:i-1 

.I 
j 
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-co //4: (?!) p(xr)tr't-/= L?/e --;x;"'-7 
IA.3! 

D 

npH X- -f ..o..::::::> LlJHI mo5oro E :>-.0 • 

npnno>KeHHe B 

3necb Mbi noKa>KeM oueHKy 5.6. r-:.-
npaReX<'O nono5HO /5.1.6/ 1 cPYHKUHIO (f};(x) MO>KHO npencTaBHTb s 

sane: #- "-f-/oc 
~ . ~_/ 

J X·H~ 

(jJ,{x)=- J'(;-fH')[e~/.._,_ l] 
;V- t-/0<:) 

IB.ll 

CornacHo TeopeMe 14.2 /_ T nnst ni05oro E ;:.-o ec~h ~ TaKoe, qTo 

-:---1 - /-r E 

/Y(I-ftt} / <: I a:f/7#} I 
/8.2/ 

npn Rett ;::>- ~ i anecb 

J:(tt)= /lf"' e NZ:b{H'J-Z'Lez:;,fH'J_j 
/'6.3 I 

/eM. /4.2.3/ J'! . Ho cPYHKUHst J; (tt )ynosneTsopsteT ycncBHIO /4.6.41 I I: 

Jn? .fL tn;: ( tf)- t:.r,n:J: tl - 0 
t(W C7 

npn 14- C>-:::' 

I -
paBHOMepHo s ni05oM yrneJt~r'(!tl /-:Zol

1 

< o< , rne o{ > -f: . 0TciOna cneny-

eT, qTo nnst ni05oro -~ /"0 ecTh JVo TaKoeJ qTo 

/'Jmfw ~ d; {u 7/ < 1-r e. ~r .Re<~ ::>- N. ' IB.41 

;-;() 0 /1: r ;V-1- -1: .f/y J 1- ~/Yo f /V'+ i J J = 

7/ """" = . PIS ln? "': ~ K (tt} ) u = ;V-f : +t:S 

tV+ f. 
LlnSI B9IU9CTB9HHbiX y , 0TCIOLl8 H /5.4/: 

~· 
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I 
(£"+e)/YI 

..:::: e 
/~( 1'/-r i J I /Y: (#-rf .,t./y )/ 

no.ocTaBHB aTy oueHKY H 18.21 B 18.1 I nerKo naxo.oHM: .onH mo6oro 

0 < 0 < r 9CTb qRcna ~ H J1' TaKH9 1 qTQ 

/iZ(x)/<. !-1/X/A/jK,(;V-f :Jj- 1 

npH ;t/.:?#,; , /4'';j'X-IIjeJ". 

-z;;,{N~fJ/.t!nA/- I 

/ 
TO H3 18,31 HaXO.llHM 

TaK KaK 

npH 

npH 

npH 

JV-

.onH mo6oro E ?" 0 • OTciO.oa H '18.51 nonyqaeM: .onH n106oro 

H n106oro E ~0 ecTb qHcno J-1' TaKoe, qTo 

/BfxJ/ < 
J-/ jx! A/.y-A/{/-~ J 

npH /e!r;X-77/ -2 d .llnSI BC9X _A/ t ;V;:: 0 , 

npHnO:>K9HH9 2 

TeopeMa 1 

t=-:::::' ' 

16,51 

16.61 

II : 

nycTb 11 cPYHKUHSI (j/(i:} Y.llOBneTBopgeT ycnOBHSIM 11 H 21 T90p9Mbl 3 H3 

2 I .oaHhi qHcna ~ H 'J- • j> > 'J ;> 0 t /;) > lj 
31 PSI.llbl --- ·/ l; {Y}= L ~ fj/( ynP) 

- Y-" 1--
~ (y) = I~~ e 
.~ 

CXO.llSITCSI npH Y/ 0 o 

41 f10 {'Y)- S 

11.1.11 

/1.1.21 

11.21 
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51 ~ (y, /:3) == Z. 6?~ e- 7-" t-_ ,IJ~. 11.1.31 

Tor a a 

1/ PHLl ~ (>; }J) CXOLlHTCSI rrpnRe }J ~ 0 , Y _>- 0 

21 CYUl9t;TByeT aHanHTH'I9CKaSI cPYHKUHSI ~ 1 /r~} 1 perynS!pHaSI B o5-

naCTH J1 : 1/J / > 0.1 jt?~,/J / C:::: :-(/- j; ;J TaKaS!, 'ITO 

. ~(>j~J~ -/(fJ') IIpH y- 07-
ecnH ~ C /9 

31 rr/3}~ 
ne fgrp- j3 1 ..z: cr <== 

S IIpH /)?!- ~ paBHOMepHO B nro5oM yr-

~ (;- :/;-) 
.LloKa3aTenbCTBO 

nepBOe yTBep:>KLl9H.He TeOp9Mbl O'I9BHLlHO, .[lanee Mbl B03bM9M 'IHCnO :t I 

~ < 1- I <. ? • • 13,1 I 
0503Ha'IHM 

/~ = ;.//~ 
BoabMeM tiHcno f5' 

~ = 1/p. 13,2/ 

0 ~ ~..::: :-{1-e/ 
B , rrepeMeHHoro Y 

/3,3/ 
H onpeaenHM o5nacTb HepaBeHCTBaMH 

. /Y/;>o.J lg~tf/ ~ ~ . /3.4/ 

nycTb TaK:>Ke 

O<d.<t::f a= /'1/;, f.JL 7T/t -;J Ir~-1)- ,at?} 13•51 
/ / l2 ' z ('K !// 2 

H L -KOHTyp, cocTOS!IUHtt H3 asyx nytieA q';}' 2 .:= .::t { £; r f:} , rrpHXOLlHM biA 

B cTopoHy pocTa ~m ~ • OrrpeaennM cPYHKUHIO ~e {t:1 1/rrpn jt:/ :> 6 

/df;J ~~ L 0, ,' ;r'~ /5 . /eM, 13,41 I HHTerpanoM 

· K v. e ;;:::::::' 1:--..J -~ -(7~ 
OKe(t,Y)= z~i · t;J(~-t}e a/;; /4,1 I 

/.. 
Hanoao5ne 13,4.1 I II; TaK KaK BBHLlY 13.5/ H /3,4/~2-t"~O rrpH :Z6- L .11: 

Re (Yz e' )';f!I.CJ rrpH '2: 6 L. , Y G 8 To Ha /3,4.2/ 1i HaxoaHM
1 

'ITo 

~~ (-t_) r J IIpH nro50M 3Ha'I9HHH y H3 .8 
UH.It -t.. , peryn.~tpHaS! rrpH /t/.>0 , /t:r':j t /.:! ~ 1 Ee MO:>KHO rrpeacTaBHTb 

9CTb aHanHTH'l9CKaSI cPYHK-

TaK:>Ke B BHLle: 
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Q~ /i Y)= 
Kt! (' l 14.21 

I 
2Tl-t: 

noil06HO /3;.4.3/ 1f y6e>Kil89MCSI, 'iTO eCTb .. 'iHcno K>O TaKoe, 'iTO IlnSI mo6o-

ro cPHKCHpOBaHHOro -:-Ha'ieHHSI r t y e g ' 

npH -t:' - -=-::? 14.3/ 

paBHOMepHO B mo6oM yrne j.wt?! c ;e cJ"c' ~ . noil06Ho /3.4.4 I if IlnSI mo6oro 

cPHKCHpOB8HHOrO 3H8'i9HHSI ~ ~~ ~ 

npH /C/- 6 14.41 

· paBHOMepHo B nro6oM yrne ja-fJt"fRd ~£', . Vfa 14.11 no TeopeMe 16.3/ T cne- • 

IlYeT ~ J Q:J-t, I') Cj)VY t-)tt-L- = e x r- d"x e 
0 . 

npH )?ex> o Y {!!! L5 • OTcroila nonyqaeM 
. • c:::.c::::J 

- ,13n-ynl-' ' ~ fF ;:. ,B)(!Jfj. P] Z., q" e · = ~,(y~ ~)= L-c;.,jf2.ec't/Y rz't('J'~} jtlt 15.11 

• .llnSJ.o6ocHOBaHHSI nepeMeHbi B /6.1 I nopSIIlKa cyMMHpo-

B8HHSI H HHTerpHpOB8HHSI IlOCT8TO'iHO Il0K838Tb 0 'iTO pSIIl 
.·~=- •. . 

L /tJ'" I J / Ci¥e(-t~ y)(j!["t(yJJ)'i/ qc /5.2/ 
Cl 

CXOilHTCSI. CornacHO ¢opMyne n.1. npHnO>KeHHSI I 

J) ~ .. ft, fJt;'ftfiJ7JI') jaz; = 6[ e-n t -; 
6 . 

npH 11- c:>C IlnSI cPHKCHpOB8HHbiX 3H8'i9HHtl V ;> 0 H /3 e 8 H IlnSI nro6oro E_ ;>0. 
J. /. . / 1'~£ 

Ho Ha cxoilHMOCTH pSIIla ,,_( Y) npH scex y > 0 cneilyeT, 'ITO pSI.oZ'iti+/e-"' .. 

CXOilHTCSinpH ~< t1_ 1-p. i noaTOMy pSIIl /5.2/ CXOilHTCSI H /c. y'ieTOM /1.1.1// 
I' -=-=' ,._. 

f,fy~',B)= y-1' .[Q'; .. rf;.J 1/[,ftJrk /5.3/ 

npH X";>' 0 H fl e 15 

I~ 
l i I , 

:'j 

I 
'[ 

. I 

i 
: 
! 
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c /..i . ) -p?f. (_:£ /3) 
nycTb rKe (, J /3,~ Y = Y (.;>(;.ce y~ .J y 
Torna cornacHo 14,1/ 

&e (-i)/3;'7}= 
~ f;fj).--/.. t) -yz=~~2e 
zq-; J S .(z e P/z= L . . 

3aM9THM 0 'ITO 

J;.. · t r;; fz=r )e /3 Z! c;; i3 ~ 
'ZFI J r . -r>ff( -c) f3 ~e jiP 

L o:::::-

16.1 I 

/6,21 

16.31 

3necb t:!e(t)- cPYHKUHH, onpeneneHHaH ¢opMynofi 13.4.1 I ']I . npHHHMaH BO 

BHHMaHHe ¢opMyJJhi 11.21 H 13.2.21 1i, 13.4.31 IT 13.4,41 ii, Haxona:M, 'ITO HHTe-
~ - - - -t= z- - ·,~ 

rpaJJ { Q'/p ,0) f(t-}crt- CXO.llHTCH paBHOMepHO B JJI060il orpaHH'I9HHOfi 38MK-

HyTofi o5nacTH nepeMeHHofi J3 , uenuKoM nemaruefi BHyTpH 8 I u6o 

/t~'(!{I!>-IJ/< .f (;o-1} npu _ j5 G L5 , a ¢opMYJJbi 13.4.31 TI, 13.4.41 !! liMe

lOT MeCTO B yrne 11.4.4 I II. rne Hano llOJJOlliHTb K = ~ I. noaTOMY cPYHKUHH - - . 

lff3)=== /3-p TC:r-t;s-~lrt)&/t- · 16•4 1 
o "j:J y ~i!! K 

peryngpHa npli ;.s c .B . nerKO BH.[{9Tb, 'ITO I e- - I I < I y 1-z= K I 
npH Y /" {) , :C ,e=- L ; nanee, cornacHo 13.4,2 I II ecTb '!Reno fl:?- CJ. TaKoe, 

'ITO / {Zffz!i:) / ~ If npR 2- G l , i:. ;> C) • 0TciOna c y'IeToM 

16.21, 16,3 I HaxonHM 

I ;;Jt1P, >' J-13-"' &..tr jJ-'/ / e ;-: t- /le- ~ ;e, z 7-<:~z;/ 
npR r? 0 0 y /' 0 1 fo C .t5 • npRHRMag BO BHHM8HH~ /1.2/ H 13,2,21 lJI, 
R3 nocnenHeti ¢opMyJJhi H 15.3 I, 16.4 I nony'IaeM 

~/Y~J3)-/(;.3J npli y_,.o+. J3 c- LS. 

0TciOna BTopoe yTsepmneHRe TeopeMbi cnenyeT no TeopeMe KapTpafiT /eM., Hanpil

Mep, 11, TeopeMa I/ 4To5bi. noKaaaTb TpeTbe yTBepmneHRe, B03bMeM j3 =:_;oe /p, 

..[>> 0 H 3aMeHofiZ = -t"pnpRBeneM 16.41 K BH.llY . . 

/(oe if')= j;{rz:e'i"P'J l(9"-Jae<Pr: 
d . 

C y'IeTOM ¢opMyn 13.4,31 TI, 13.4,4 I if. 11 ,4,4 I 1i, 13.2.2 I if R 11.2 I HaxonHM, - - - -

'J 



m-

I, 

75 

eCTb 'ITO .llJHI J11050rO r ;?' 0 ~J11050rO f 1 C) .:5 -5' ~ ~{1- e) 
o?O T8KO?t'ITO ./4,/z:t:F1Pfi7J[[(cfP)-sjR-c <: e 

,ecnH ~. ~J.1J 1 O - ~ e ~ e ~ ( =-:::>.=::;-

Ho (a";rz:-~[':P~""~"r . /Oefz-)dz: 
no TeopeMe K ow a, a ./ tJetZ-}alz- = / cornacao · /3.65/ llH CJ 

/3.5/ JI. 3To aaBepwaeT .llOKaaaTenbcTBo TpeTbero yTBep:>K.lleHHSl TeopeMbi H Bcefi 

TeOpeMblo 0TMeTHM 1 'ITO ecnH ptt-}= e- -c 1 TO MO:>KeT 5b!Tb .ll0K838Ha 5onee 

CHnbH85l 

TeopeMa 2 

-ynt 
n ycTb 't > 1 • Pll.ll f 1--- (y} = L t?l, e · 

'f>O • /, (y}- s UpH Y- 0 H 1-
("" -/3.11- ;Yh 

CXO.llHTCSl UpH BCeX 

. ~ (>;)3}= L. a+ e . . 
Tor.lla ocTaiOTCSl B cHne yTBep:>K.lleHHSl TeopeMbi I. MeTO.ll .llOKaaaTe.TibCTBa - TOT 

>Ke, 'ITO B TeopeMe 1. 

npHnO:>KeHHe 

B cl:>opMyne /4.1/ cPYHKUHIO fLJ~t;}M.o:>Kao aaMeHHTb Ha nro6y10 cPYHKUHI00?tJ 

ICM, 1f, npHno:>Keaae/. TaKHM o5paaoM 

I -~~ f-0 r; I< 2:.! /C4fz-tJe -&A:"_ r~ ~"2!;, 
Ho Re (Y2 e);;:::; o Y Cf .8_, z= &- ~ 

noaToM/Y Q (t: I') I< ___!_ j/{)2(z~)e-E~ /. 
A:'e =I I -z;;r /.J AI 

0TCIO.lla .llnll 4e (t1 d) npH Y e- {3 cne.llyeT oueHKa A.l Ha if ; noaToMy ocTa-

eTCSl B cHne H oueaKa A.3 if. TaKHM o5paaoM 
c::::-o . 

J4f0~Jpfxt)jtlt= 0 [ e X K-£1 npa X -- -+ ~ tn.11 

nns nro5oro 
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npHJJO)KeHHe 3 

TeopeMa 1 

nycTb. 1/ .aaHa aHaJJHTHttecKaSI cPYHKUHSI X • ~{x/ o<} • perynSipHaSI B 

yrneJ61{JX/.:fOtt)~ d~ [ ,j)(/~CJ .llJ!Sl Ka)l{.aoro 3HatteHHSI o< :o<o<-et 

2ty::'(XIol..)-l npH eX..- 0 paBHOMepHO B JJIOOOH o5nacTH E -e /X/ e AI; 
/6r';j X I ed,. r.ae cJ ~ z ~ #, C)< s; ~d. 

3/ .llJISI Ka*.aoro c§"; , {!)~ cJ; L. d, nro5oro c:<' , 0 ~ :-. ~. / H nro5o-

ro /V'.:>O ecTb ttHcno ):::'= ~/£ ol /V) TaKoe, ttTo 
• (' I.J. ) -NIX/ 

jp{x1 o<)/. < Ke 
npH /><1 > C)./ /c:Yjj-X I e J; .. . . 

4/ .ll81'18 orpaHHtteHH8Sl Ha JJIOOOM HIJTepBane- d, _,z- {J 1? J; • C).C 0 ~ d 
cPYHKUHSl/l(e) t . .llJ!Sl KB)I{.llOf'O J; o 0-C 0 tC d. , eCTb 'IHCJJO f/-l-l(cJ;) 
T8KOe 1 'ITO 

/Cf(X;o<Jj .C: He/x!/J(t:r-;jX) 
11 

ecnH " ~o< e I 'fxJ--;;>- 0 l~f!X/~~; 
5/ 1 {]. £ J: ecTb oonacTb 

1 
' cusd; Rej-3- .u'nd;c.1mjJ 7 /?(J;) 
~s d; !ZeJ!' -1- ( 2# - ]mj3) s/hJ;. / /l (-J;.) 

ecTb oonacTb 

~/J?~ {?-nt j>- 2i7) "? /J(J;} 

Rrn? s/~J; > /l(-l'z) 
405 J; ,R t? /-> -;- -
eo,~;J; Re$"" · + 

H tJ) ecTb cy~a Be ex oonacTeii 1 ~cJ;'J; , l..e,. J; ~ npH 0 c J";·< d, t><::" J; < 0 . 
Tor.aa pSI.llz. e j3.17rt/J;d) CXO.llHTCSl npH Bcex. )3 H.? I e.-;~nr(~"")-

:\o . 

1 ...J 0 ecnH P. C:- ';;l) 
--~---- .n_pq '""-- /- .• 
I- e-,e -

llOK838TenbCTBO 

Cxo.aHMOCTb pSI.aa?_ e-/3.11~(/l;ol.) .llJ!Sl Bcex ? npH O~o/~ I cne.ayeT 

11 Vf3 ycnoBHSI 2 cne.ayeT, ttTo /J(e}~O npH -~ ~~~ li). 
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WJ ycnoaug 31. nycTh "<J; <. F Ii t:J~ dz .:! d u LJ:d.. KoHTyp, cocTogruufi 
/ . I ~ 

H3 ~y'la ~#= q, /tr / ~ 2 D.Yr'H /H/= { -c>z ~q-':?q .C::: J; H ny'la/11/::. { , 

t:/'/_;'7~ = - h • nerKO BH,ll9Tb, 'ITO HHTerpallbl (/ . 

(/ z· = I' . -e- _.ljij e:r~ 
~ 1 J:' J; (fJ) J · U7 ,/q 11 I 

. LJ;a"l.. e , -1 

! e- /-llf' .q/ 4-' 

L ££ (jJ) = . I -z.77/¥ ' ~ - e 

121 

LJ;J; 
paBHOM9pHO CXOD.SITCSI .B J1I05oll: orpaHH'l9HHOil: 38MKHyToll: o5nacTH nepeMeHHoro 

B KOTOpOll: · 

.Re_;G ~s:J; -
Rejl ~sJ;. -1-

~ ,./3' S/'i-;tf; > 0 

{;v; + ·~ /3) s/hd;.. ?e> ] /3/ 

.L, . I H 

Re/.>aoscf -1- (~- tpnp)!>:/~d; >- ~ J 141 

/3· 

)2 e /J t::P s ~· + ~ '/:>?? ~ 5 /-'? $ 2 :> e> 

.llllH I cooTBeTCTB9HHO. TaKHM o5paaoM Z r ,..( jJ) ecTb aHaJIHTH'lecKaSI 
z '~"'.r. 

cpyHKUHSI j3 ,· perynHpHan B o5nacTH /.3/ , a I;J;~ { fo}- B oonacTH /')( Ho 

npHfPnjJ=O, l2efl>O . 
-I 

Lt~;·~(jJ) = e-jJ (!-e-ft} . 
noaTOMy no npHHUHllY aHaJIHTH'l9CKOr'O npOD.OJl)K9HHSI 

/5/ 

/6/ 

1 J19r'KO BhlB9CTH cpop-

171 
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c:::><:::> 

'"') -/.J~ j? - /J/7 
L._ e p:'/'~61}= J _ e ~(~otJ 
n=i . L -e- ~,.~ -1-; 

cr;~ 

Pitt' 18/ 

.nn.11 mo6oro o( 1 0 <:: e><' € / H mo6oro /3 
""-;t-U=tf; ~?H=-c'z_ ./H/~ ~ . HcHo, 

• nycTb L f" I H L£ eCTb ny'IH 
0; ' 

'ITO 9CTb 'IHCJIO 1-1. 1 TaKoe, .'ITO 
I 

/ 1/ {e U'l - I)/ .C:: ~ npH / v (e ??7/t-1_ I) I <h; e2F1~/.SI'~~ npa 

nosTOMy H3 YCJIOBHH 4/ TeopeMbl nony'!aeM: 

w 6-, L~ 

u cL~ 
H 

c::><::> 

/J e_,BU f'(tt;o<.J I . ;} -xfo.rJ;Re;>-.stiJ~kj3 -ll!cf;!J 
27?/~ 4/u- < /-t !-/ ~ e 

L e -1 
~ ~ 

0.0 2. • 

!; -jJJf f'(tt r:X)~f jt -xf~sJ;Rej3+{2F+/mfJ)st'~t4_ -19{-dc.Jj 
e . ' < J-4H Wxe . . 
eZll't~- I 

L~ v, 
0TCIO.na cne.nyeT, '!To mi-rerpan. B cl>opMyny7 jcxo.nHTC.Il paBHOMepHo no o<. npa 

. 0 c:: o<~ I .!lJl.ll Ka:>K.noro cPHKCHpoBaHHOI'O 3Ha'IeHHH )3 H3 ;G~ J: . nosTOMy 
.. · · · I l. 

/c y'!eToM ycnoBafi 2/ a 111 

. f'e-«:z:r0 o(}P!~r-.Z (/3) r! · e z.-1# 
1 

, J;J;. 
L~~ - . ,ua 

ecna ,IS G elcr; J;. AHaJIOI'H'IHO 

I -,13~ 

e err~ ol J PI#-J {;3) npa 
L r r / -2/?'t'¥ Z.~~ 

o 1uz - e . 
9CJIH fo C ~.Z J';dz. • BMecTe C cPOpMynaMH 5 H 6 STO 3aBepwaeT .!lOK83aTeJib • 

npa ot.- 0 

CTBO TeopeMblo 

.npaMepb! ~ 
l/5/ f'- c ~/+fr/. ~' 1 I M eTo.n BopenSI, B : B sToM cny'!ae p::'(X;ol.)- Je 7!:- q-Y /71'-fX). 

Yron cJ' , ci>arypapy~ruafi B ycnoBHH Teope~bi 1, a.necb paB~ :-. I1MeeM 

I 
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r(;-r k-XJ 
I r!' ~+--x) I 

0Tcrona no cllopMyne CTHpJIHHra orrpenens:reM ¢YHKUHID ,/J (t7 }, BXO.OSilllYIO B yc

noBne 51 TeopeMbi 1: /-l/ t9 }= &S/'~8 -1- ~~ ~a:>.s&J • 

nepell:neM OT rrepeMeHHOll: ,/.5 K rrepeMeHHOll: Z=e-/3 .. nycTb o6nacTb ~, orr

peneneHHaSI B ycnoBnH 51 TeopeMbi H , rrepexo.nHT rrpH aToM rrpeo6pa3oBaHnH B o6-
,.._, ...--

J18CTb ':J) • BbmOnHs:rs:r Hano>KeHHe o6nacTeii: ~d. d.. nerKo HaxonHM
1 

'ITO :;:1:) ecTb 
I ~ 

rronyrrnocKoCTb Re~ .:::.' / -aTo xopowo H3BecTHbrii: pe3ynbTaT •• 

2/ nycTb ~{X,~o<)= e-(xa.e)/', p >-I . 3necb d = 
/}(CJ )= 0 .• 06nacTb ":}) ecTb 

/lfa-x -
K 

npH Ilpeo6pa30B8HHH iii!"::. eft o6naCTb 'P rrepeXO.QHT B 

H 

/8/ 

181 . ~ 
In pH jJ = '2 a ToT pe3ynhTaT rrony'IeH XHcrrorroM I. BBH.oy rrpocTOTbi o6nacTH er;o 
nerKO .QOK838Tb, 'ITO CTpeMne~He ~ <"> 3i? ~ e- {n ol.}~---- (/- .z:= J- / 

rrpH ~- 0 

HMeeT MeCTO paBHOMepHO BniOOOii: OI'p8HH'I9HHOii: 38MKHyToii: o6naCTH rrepeMeHHOI'O 

~ , uenHKOM Jie}Kameii: BHYTPH ~I eM, 91, . 

3/ Eonee o6me: nycTb ~{x) peryns:rpHa B HeKoTopoM yrne / t:i'(f X/.:! d-1'1: 
/X/> tJ r('x)- I IIpH x- 0 

paBHoMepHo a n106oM yrne /tJY{l ,X/~ d; .C J" H 'jR(/() y6biBaeT cHnbHee n106oii: 

9KCIIOH9HTb! e#'IX/ ' /V > 0 rrpH X- c..- paBHOMepHO B niOOOM yrne 

/q(J'X/ ~~ ~ ~. nycTb TaK>Ke 7T 
p = -zc> /101 

Torna / z= ~fR(.17ol.)~ I/(/- Z:} rrpH ~- 0 
<> 

paBHOMepHo B n106oii: orpaHH'IeHHoii: saMKHyToii: o6nacTH ;;::::: , ,uenHKOM ne>Kameii: 
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BHyTpH ol5nacTH ~ I eM. 9 I. 0TciO.aa no.ao15Ho TeopeMe. 135 H3 KHHT'H Xap-
151 

.LlH } JieT'KO .LlOK83biB8eTCSI CJie.QYIOillaSI 

TeopeMa 2 

nycT~ <!JYHKUHSI ftJ<) y .LlOBJieTBOpSieT BhiUieyKa3aHHbiM YCJIOBHSIM H PH.Ll 

2 &?~i! "' , C:xo.aHumficg B Kpyre /2:) <! R , npe.acTaBnSieT B sToM Kpyre aHanu

T.H'IecKyiO <!JYHKUHIO ~) ,HMeiOillyiO OCOObie TO'IKH C/./ i(5~ 
/ /~·/ .;:-:.. ,/2 . I. Tor.aa PH.Ll T ~if! ~7P{ct-'?) cxo.auTcH npu 
~ > c> .anSI acex ~ u 

2.4'~2?~(~~)___.,. /cz=J 
npu ·o<- Cl 

paBHOMepHO B JIIOOOfi 38MKHYTOfi OOJI8CTH, UeJIHKOM Jie)Kamefi BHyTpH 3Be3.Llb1
1 

itOTO

pag SIBJISieTcSI nepece'leHueM o15nacTefi: 

!~I .c exp£61'ij'(~)~/;,})a~(~}j~~ 1;,1,-'··· 
BoaHHKaeT 

Bonpoc1 cyruecTayeT nH upe.aen Z: &1-?·~ Y{o<JJ) npH 0<!'-oa 
KaKofi-nul5o TO'IKe BHe YKa3aHHOfi TeopeMofi 2 o15nacTu. LJ.ng MeTo.aa EopenH, Hanpu

Mep, H3BeCTHO, 'ITO OH He CYMMHpyeT pg~z ~ HH B O.LlHOfi TO'IKe BHe 3Be3.Qbl ml . . 
Eopeng / , TeopeMa 1331, M hi aoKaaanH aHaJIOT'H'IHoe yTaep)K.QeHue LlJIH HeKoTo-

poro noaKnacca Ha Knacca MeToaoa, onpe.aeneHHhiX B Ha'lane npuMepa 3/. 

TeopeMa 3 

nycTl> <!JYHKUHSI _>tJ(-t) YLlOBJieTBOpHeT YCJIOBHHM TeopeMbaH3 II H t;JftJ-1 
hpH t: -P 0 pa·BHOMepHO B JIIOOOM yrne /t:lf;;$ t-; ,Z J; ~ 7T H IIYCTb .PH.Ll 

.tJz-R., 2" npoacTaBnReT n xpyreje;YR anannT-.ecx~ro <j>ynXQuro ~). 
perynHpHyiO B, 9TOM Kpyre •. ny.CTb TaK)Ke ?> / . Tor.aa 

L /;?f+~"?)t/(o<hP)-_//rJ 
IlpH ot~ 0, o<;> 0 

2, ~~ L/h7Lt:f~ z: ~ftlfo< nP) 
IlpH o~..~ 0 He CyUleCTByeT HH B OLlHOil: TO'IKe BHe STOfi 3Be3.Llhl. nepBaH '18CTb yT-. 

LlJIH BCex TO'IeK 3Be3Llbl, OIIpe.QeJieHHOfi B TeopeMe 

Bep)KaeHHH TeopeMbl HBJIHeTCH IlOBTOpeHHeM yTBep>I<LleHHH TeopeMbl 

JIOBHfi, IlOJIO:»{eHHb!X Ha 'jL)(i) B TeopeMe 3 B Jl CJieayeT,. 'ITO 

}V(t). O{"e-lt:/1-€] IIpH It:!-

2 lul5o ua yc-

c::::::...::;, 
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pa~HOM epHo B mo60M yrne / CII'J- t}f 0 4. -!/: .nnSI mo6oro E "? c> I. x~TopaH 
'!SCTh yTBep:>KeHHH TeopeM bi 3 cne.nyeT H3 TeopeM bi1 .ll0K838HHOH B 111 TO'IHO 

/5/ 
TaK, KaK TeopeMa 133 B cne.nyeT H3 TeopeMbi 132 TaM me. 

x/ . 6 ... 
Q6~HCHeHHH 0 03Ha'!eHHn 1 , 11, I TJ eM. Ha cTp. 62, 
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