Koncynpranms K ycTHOMY TOCYyIapCTBEHHOMY SK3aMeHny
10 MaTeMaTuKe
Pazjien: Teopus pyHKINNT KOMITJIEKCHOTO TIEPEeMEHHOTO

Koncnext koncynpramun Kapaosa M.I1.

Jloka3biBaTh B OmjieTax Ha YyCTHOM IOCYJapPCTBEHHOM dK3aMeHe HYKHO TOJBKO TO, 9TO YKa3aHO
B mporpamme. Ha orenky B/mugeT olieHKa 3a MUCHbMEHHBIH TOCyJIapCTBEHHBINA 9K3aMEH, a TaKKe
OIICHKH II0 MAaTEeMAaTHUKE 3a IPeIbIAyIne ceMecTpbl. [Ipuduém eciin 9eloBeK OTBeYaeT ILJIOXO, HO
“MeeT XOPONIYIO0 3a9€TKY, TO OIEHKY ITOCTAPAIOTCS IMOCTABUTH XOPOIIYIO, & eCJIM 3a94ETKA I1JIOXasd,
HO OTBETHI XOPOIINE, TO U OIEHKY TOXKEe IMOCTAPAIOTCS MOCTABUTH XOPOIITYIO.

33. IuddepernnupyeMoctb (pyHKIIUU KOMIJIEKCHOTO IIEPEMEHHOTO0. YCJI0-
Bus Komm-Pumana. IaTerpajsibHasi Teopema Kormm.

B nanHOM 6mitere Hy»KHO JT0Ka3aThb obe Teopembl (u ycsopust Komun-Pumana, u mHTErpagbHyO
reopemy Korn).

Onpenenenne (auddepennupoBanue):

Ecm G C C, zp € int G (re. 30 > 0: Bs(z) C G),ecom f : G CC— C, 10

f (20 + Az) = f (20)

. (1)

Teopema 1 (ycimoBus Kommn-Pumana):

[Iyctn
zo =xo+ iy € intG, G CC. (2)
[Iycrs dynxmus:
f=u+iv: G—C. (3)
Torma:
u: GCR? =R, u € D ((zo,%0))
: G CR? - R, € D ((xo,
3f (20) = , u € D{(z0.0)) : (4)
ul, (o, Yo) = Uy (z0,%0)
U; (0, Y0) = —v; (0, Yo)
npudéMm ecsm If” (29) , TO 1t HEE cripaBeUBa (hOPMYJIA:
f(20) = u}, (20, 90) + v, (%0, o) - (5)
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ﬂﬂﬂ JA0Ka3aTeC/IbCTBa UCIIOJIb3YETCAd:

3ameuanue 1:
31’ (20) (B cmbicae oupenenenns 1) <= Af = f'(z0) Az + a (Az),

rje
a:GcC—C, lim a(Az):O’
Az50 Az

re. a(Az) - GeckoHETHO MaJiast 60J1ee BBICOKOTO MOpsijika, deM Az.

Bo3MmoxkHbIE BOIIPOCHI

1) Pacmorpers dyukmuio f (z) = Z. Haittr roukn, rae 3f' (2).

Permrenne:
f(z)=x—1y, tme z = x + iy.
u(z,y) =z, up =1, uy, =0
U(ZL’,y) =Y, Uy = _17 Ve = 0
[Tockousbky

1 =u, #v, =—1,

to muddepennupyemocru Her = Vz € C, 3f' (2)
2) Paccmotrpers dynknuio f (z) = z - Im 2z, najitn Touxu, rue 3f7 (2)
Pemenne:

[(2) = (z+iy)y = zy +iy°,
U=2TY, Uy =Y, Uy =2y

U=y2, Uy:2y: vy =0

Yy =2y — r=0
=0 y=0 )
Vz € C\{0} Af'(2),
£1(0) = u, (0;0) + v, (0;0) = 0

Teopema 2 (unTerpasbHasi Teopema Koru qjisi ogHoCBsi3HO# 061acTH):

=~
S © 0o
~— ~— ~—

(11)

[Tycts I - mpocras (He nmeeT caMoriepecedeHmii, KpoMe, BO3MOYKHO, COBIIA/IAIOIINX HAYATIA U KOHIIA)
3aMKHyTHasi KycouHo-Tiajkast kpuBasg B C (xkopganoBa kpusas). Ilycrs G - obsacts B C, st

koropoit 0G = I, nmpuuém oo ¢ G.



[Iycts dynkmms
f: GeC—C, fGC’l(G),fGC'(a). (18)

Torma

/f (z)dz = 0. (19)

Onpepenenne (06J1aCTh C KyCOYHO-IJIAIKOW IPAHUIEH ):

Obaactp G C C HaspiBaeTcsa 00aCTHIO ¢ KyCOYHO-TJIAIKOM I'paHuIieil, ecau rpanuia G COCTOUT n3
KOHEYHOTO YUCJIa MIPOCTHIX 3aMKHYTBIX KYCOTHO-TJIAJIKIX KPUBBIX (He HCKII0YAEeTCs, I9TO 00JIaCTh
MOKeT ObITh HEOIDAHUIEHHOI) 1, BOZMOXKHO, KOHEYHOTO YUC/Ia KYCOUHO-TIAIKIX Pa3pe30B.
Kontyp opueHTHpYyeTCst Tak, 4To 1pu 06X0je M0 HeMy 00JIaCTh OCTaéTesl cjieBa (BHEIHU KOHTYP
(ecsin OH €CTh) - IIPOTUB YAaCOBOIi, BHYTPEHHHUII - 110 1acoBoil. Cunraercs, 9T0 pazpe3 OpueHTHPOBAH
TaK, GYJITO OH IPOXOJUTCS JBAK/IbI - B 00€ CTOPOHBI).

ORA®)
D

Teopema 3 (unTerpasibaasi reopema Kot fiisi HeoqHOCBsI3HO# 061acTH):

[Tycts G - orpanndennas (r.e. 0o ¢ () obmacts B C ¢ Kycouno-riakoil rpanutieii, npuaém QyHK-
st

fec (@), fec(G). (20)
Torma

/f () dz = 0. (21)



Bo3moxkHbIiT Bompoc:
[IycTp
G={lz] <1}, f(2) =1,

[ idz=2mi
G+

[Toyemy uHTErpas HE paBeH HYJIO?!
OtBer: moroMy 49TO (BYHKIUSI B HyJIE HE SIBJIIETCS PEryJIsIPHOI.
Bo3moxkHBII BOpoc:

Pacemorpum obiacth

G:ﬂd>u,ﬂ@:260%é»

/zdz = —2mi.

r—

U 1IPU 3TOM

HenyiteBoit maTerpast moJrydaercs: BCJICJACTBAE TOTO, 9TO 00JIACTh HE OrPDAHUYCHA.

(24)

(25)

34. Nuarerpaapuasa dpopmyna Komm, pasioxkenue pyHKIUN, peryasspHOIi

B OKPECTHOCTHU TO4YKMH, B psaj Teitjopa
Teopema 1 (unTerpasbaasi popmyna Kormnm):

[Iycts G - orpannuennas obiacts B C ¢ Kycouno-riajikoit rpanurneit. [Tycrs

fect (@), fec(a).

O .

Torma

(26)



Onpenesienne (cTeneHHOM psif):

CrerneHHBIM PsIJIOM HA3BIBAETCS PsIJI BHJIA:

+o00o
ch(z—a)n, a€C, ¢, eC. (28)
n=0

Onpepenienne (pagnyc CXOAUMOCTH CTEIIEHHOrO Psijia):

CTeHeHHbIe PAAbl UMEIOT 00J1aCTh CXOOUMOCTHU - KPYT
IR € [0; +00] :
1)Vz € Bg(a) pan (28) cxogurcs . (29)

2)Vz € C\Bg (a) pan (28) pacxoaures

Huco R Ha3bIBAETCs PAIIYCOM CXOAUMOCTH (ducsioBoro psiyia). st Hero cymecrByer dpopmyiia

Kommwu- A jamapa:
1
lim {/|c,| (30)

n—-4o0o

Ha rpanmuie Kpyra cXoJIMUMOCTH CYIIECTBYET XOTs ObI OJHA TOYKa, B KOTOPOW CTEIEHHON psJ pac-
xogures (em. Teopema Kormm-A amapa).

Teopema 2 (0 pas3JioKeHUU PeryJisipHON (byHKIUN B CTENEHHON psif):

[Tycrs dyukiua f € C! (Bg(a)), tne a € C, R € [0; +0c] . Torga

Vz€Br(a) = f(2) =) cn(z—a)", (31)
o L
.= %F[ et (32)
rae
Iy={lz—al=p}, pe (). (33)



3ameuanue:

Ecmu dynknus npejicraBuMa B KPyre CTEIIEHHBIM PAJIOM:

f(2)=) en(z—a)", Vz€Bgla), (34)
Flz)=) con-(z=a)"", (35)

Orcrona caeyer, ITo
“+o0o
f1(2)=> can-(n—1)-(z—a)">. (36)
n=2

U Tak mastee J1jis IPOU3BOAHBIX 00JIe€ BLICOKOIO IMOPAAKa. Ecam noacraBuTh 2 = a, To n3 (pOpMYJIbL
(34) cneayer, aro

fla)=co, f'(a)=c1, ..., f™(a) =c,-n! (37)

Orcrosia cejryer, 9To CTENeHHON Psiji UMeeT BU/I:

0 £(n) (4
F =3 LW oy (38)




®opmyaibl Teitsiopa Ayt OCHOBHBIX (hyHITMiA:

Z z R = +o0 (39)
sin z = Z - ;:ﬁn“ R = +o00 (40)
+oo (—1)"2;2"
cos z = Z Gl R = +o00 (41)
+o0o
tanz = > 7 R =+00 (42)
n=0
. oo 2n+1
sinh z = ; B T R = +o00 (43)
+o0o
(1+2)%=> Crzm, R=1 (44)
n=0
e C,? _ oz-(ozfl)-.T.l.;(ozfnJrl)7 (45)
+o00
= > 2" R=1 (46)
1 © n
o= 20(_1) 2" R=1 (47)

35. Paznoxkenne (yHKIUN, peryssipHoii B KoJiblie, B psaj Jlopana. I30-
JMPOBAaHHBbIE 0COObIE TOYKHN OJHO3HAYHOIO XapaKTepa.

Onpenenenne (psza Jlopana):

Psanom Jlopana HasbIBaeTcs psiji BUa:

+oo

(%) Z (z —a)" chz—a —i—chz—a = (I)+(II). (48)

n=-—00 n=-—1

Cumraercs, aro psan Jlopana (*) cxomures, korga o6a psna (1) u (IT) cxomsarea. Psn (1) exomurest

B Bg (a), vae
1
lim {/|c,|
n—oo

Samenoii £ = lea psan (1) cBogures K creneHHOMY psijLy:

+o0
Z C_kfk, (5())
k=1

KOTOPBI#l CXOAUTCH IPU

1
el <m, e = (51)

Tim ¢/ ¥y,
k—o0
Orcrona cieayer, 9To:
1

zZ—a

1
<ry, =|z—al>—.
r1




Taxkum obpasom, psg (I) cxomures B kpyre ¢ niearpoM a u pajguycom R, a ps (II) cxommrest Bo

BHEIIHOCTU KpPyTa C IEHTPOM G U PaJAyCOM 7" = % (r - BHYTpeHHHI pajuyc cxoiumoctn). Ecm

r < R, o psn Jlopana (*) cxomurcst B KOJIbIe

Vir(a)={z: r<|z—a| < R}. (52)

Teopema 1 (o pazsiokenun B psif Jlopana dpyHKIMEU, peryasipHOii B KOJIbIe):

[Iycts dyuknus f peryiaspHa B KOJbIIE:

feC' (Vir(a), a€C,0<r<R<+oo. (53)
Torna dyukius packiaanbiBaercs B psj Jlopana:
+oo
f2)=Y a(i-a", (54)
e
(55)
3ameuanwue:
Ecmm dynknus packiaaibiBaeTcd B KOJbIle B psjt Jlopana:
+oo
f(z)= Z en(z—a)", VzeV.r(a), (56)
TO OHA PETYJSAPHA B 9TOM KOJIBIIE:
+oo
f(z)=) ean(z—a)". (57)



3ameuaHue 2:

Ecmn dyukmus f € C' (Vg (a)) (peryngpha B KoJbIle), TO OHa pacKaapiBaeTcs B paj Jlopana
€/IMHCTBEHHBIM 00PA30M B JAHHOM KOJIBIIE.

Bo3moxkHbIii BoIpoc:

Paszyoxkuts B psan Jlopana B Kosbie ¢ nearpoMm 2z = 0 dyukimo f (z2) = -.

Pernrenue:

1o u ectb psax Jlopana, nockosbky f € C1(C\ {0}). B Takom kosbiie hyHKIUs pacK/1a/bIBaeTCst
B pax Jlopana euHCTBEHHBIM 00pa30M, U IOTOMY JIPYTOTO HET.

Bo3moxknablit Bompoc Ne2:

Hana dyskmms

1 &
1_2:Zzn. (58)
n=0
Berrecem z . N
1 1 1 1 =1 <1
S o D D Db (59)

[Ipm sTOM jMaHHBIE PA3/IOKEHUS HE MPOTUBOPEYAT 3aMEeTaHUI0 O €IMHCTBEHHOCTH PA3JIOKEHUS B
ps JlopaHa, MOCKOJIBKY 9TH Pa3JIOXKEHHU JJIsd pa3HbIX KoJjell. [lepBoe pasyiokeHue CIpaBe/InBo
upu |z| < 1, a BrOpoe - ‘%| <l,=lz| > 1L

NzomupoBaHHBIE 0CODOBbIE TOYKI

Onpenenenne (M30/IMpOBaHHAS 0cobasi TOUKA):

Touka a € C - uzonuposannas ocobas Touka jyig Gyuxuun f, ecmu f ¢ C!(a) u npu sTom
35>0: feC! <B5 (a)) . (60)

Touka oo - n3oMpoBaHHAs 0cODast TOUKA /st PYHKIUHU f, eciin

E|5>O:f601(|z|>%). (61)

U3 onpeiesienns n30JMpOBAHHON 0C000i TOYKU U TOrO, 9T0 By (a) - KOJIBIIO, TO

+oo

f(2)= Y e(z—a)", Vz€Bs(a). (62)

n=—oo

PaccmoTpuM KOHEYIHYIO H30JIMPOBAHHYIO 0cO0OyI0 TOUKyY a € C :



’ YenaoBue Tum Psn Jlopana (kpurepuii) ‘
“+oo
f2)=) eal(z—a)",
dlimf (z) = A | Yerpannmas ocobast TOIKa Psin Teitnopa: n=0
zZ—a
Vz € BR (CL)
+oo
fO) =t Y al-a)
Jlim f (2) = o0 [Mosoc opsira N n=—N+1
zZ—a
VZEBg(CL), cn#0,Yn>N<—=c_,=0
Alim f (2) Cy1ecTBeHHO Pan Jlopana s f B Bs (a) comepkur
z—a
ocobast TOUKa 0OECKOHEeYHO MHOI'O pallMOHAJIbHBIX Jpo0eit

Paccmorpum a = oo:

ocobad TOUKa

’ YenoBue ‘ Tumn Pan Jlopana (kpurepuii)
f2)=) calz—a)",
Jlim f (z) = A | Yerpamnmas ocobast TOUKa n=0
Z—00
Vz: |z >3
f(2) :chN+...+clz+ch(z—a)"
Jlim f(z) = o0 [Tosmroc mopsiga N n=0
Z—00
Vz:lz| > L eny #0,¥n> N < ¢, =0.
Alim f (2) CyI1mecTBeHHO Psn Jlopana qisa f B {z Dz > %} COJIEPIKUT
Z—00

OECKOHEYHO MHOTI'O IIOJIOXKUTEJILHBIX CTeleHel

Onpepenenne (IpaBuIbHAS U IJIaBHas Yactu psja Jlopana):

[Iycts a € C. Torma upu pasioxkenun B psj Jlopana HyHKIE B OKPECTHOCTH ITOHM TOYKU IaCTh,
COOTBETCTBYIOIIAS IMOJIOKUTETLHBIM CTEIEHIM, HA3BIBACTCA MPABUJILHOM, a YacTb, Ije Jpobu -

IJIaBHOI 49acCThIO.

Ecmm ke dyuknnsa packiajabiBaercsd B psji Jlopana B 0OKpecTHOCTH O€CKOHEIHOCTH, TO YaCTh, CO-

—00

OTBETCTBYIOIIad OTPpUIIATE/IbHBIM CTEIICHAM (BI/I,ZLa E ann), Ha3bIBa€TCA HpELBI/IJH:;HOI7I7 a IJIaBHOM

HJaCTbIO - OCTaBIIadCAd YaCTb.
BaMeTI/IM, 4TO THUII 0COOOH TOYKH onpejaesadeTcd BUJI0M IJIABHOI YacTu pdaa ﬂopaHa.

Onpepesienne (MOPsIOK MOJIOCA):

a € C - momroc nopsiika N € N qsa f <

h(z)

Fe=

N

10

rie h € C*(Bs(a)), h(a) #0,

n=0

(63)




nu N - MaKCHUMaJIbHO BO3SMO2KHasd CTCIICHb, IJIdA KOTOpOI';I BDLIIIOJIHEHO JaHHOE Bpra)KeHI/Ie.
oo - mosttoc opsiaka N € N qis [ <

F2) =N g(2), taeg(z) e ({z 2 >1}), lim g (2) = A £ 0. (64)

6 2Z—00

Onpenenenne (Hyab MOPsiIKa n):

CDYHKHI/IH Yy UMeeT HYJIb IIOPsAJdKa 1 B TOYKE a, €CJIM OHa PEryJjidpHa B ITON TOYKE U

O=y(a)=y (a)=...=y" V#y" #£0. (65)
B srom ciayuae psiy Teitiopa umeer BuL:
g(2)=(z—a)"-7(2), (66)

rje § peryjaspHa B TOYKE ¢ U He paBHA HYJIIO B 9TOH TOUKe.
: _ 9(»)

Eciun dynknug asiasercs apobbro: f(z) = )

a, h (z) umeer Hysb MOpsiZiKa n B Touke a. Eciam n > m, To Touka a - nosoc f nopsaka (n —m) .

Ecimu n < m, T0o TOUKa a - ycTpanuMmasd.

upudéM ¢ (z) mMeer HyJIb HOPsJIKA 1M B TOUKE

Bo3moxkHbIiT Bompoc:

Pacemorpum B Touke z = 0 pyHKIMIO:

(1 —cosz)"

f(z)= 2014 * (67)

(sin z)

Pacemorpum g (2) = 1—cos z. Eé npoussonnas ectsb ¢’ (z) = sin z, a Bropast npoussogHast: ¢” (z) =
cos z. 3aMeTuM, 9TO

g9(0) =4 (0)=0#4"(0). (68)

DT0 MOKHO OBbLIO OBbI OHATH U 110 opme psiga Teitaopa:

22 22
1-— =1—-{l—-—=+...)=—=—.... 69
oS 2 ( o + ) 5 (69)
[Tosromy g (2) MOXKHO TPEJICTABUTH KaK:

g(z)=2"g1(2), =g"(2)=2"90"(2). (70)

rie g1 (z) # 0. st aucauress sro Gyaer wyib nopsaaka 20. [IockoibKy pasiiokeHne CHHyca nMeeT
BUJI;

smz:z<1_g—f ...)zz-hl(z), hy (0) # 0, (71)

Sin2014 5 = 22014 . h%014 (Z) ’ (72)

a MoTOMY g 3HamMeHaTesss Todka 0 - mHyab 2014-ro mopsiaka. Orcroma ciaeayer, uro Touka 0 -
noJiioc 1994-ro nopsika dyaknun f.
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Bo3moxkHbIiT Bompoc:

1
Pacemorpers dynkimio < —.

Touka 0 - moJII0C TIEPBOTO MOPSJIKA JIJIsd JTAHHOW (DYHKIIUU, TOCKOJIbKY

sin0 =0, (sinz)’|, =cos0=1%#0. (73)

Touka oo - HeM30/JIMPOBaHHas 0cobast TOUKA, MOCKOJIbKY €CTh IOJII0Ca 2 = 7N, U B JII000I OKPECTHO-
cTu GECKOHEYHOCTH (BHENTHOCTH KpyTa C IIEHTPOM B HYJIe U HEKOTOPBIM PaJUycoM) OY/IyT JIeXKaTh
u Japyrue ocobbie TOUKU. B HEm30/MpoBaHHON 0c000i TOUKe psifia JIopaHa HeT (MOCKOJIBKY CyMMa
psiaa Jlopana He OymaeT perysisgpHOi HE B OJHOW OKPECTHOCTH OECKOHEYHOCTH, UTO IPOTHBOPEIUT
PaCCMOTPEHHBIM TEOPeMaM ).

Bruruersl. Beruncienue MHTETrpaJIOoB I10 SaAaMKHYTOMY KOHTYPY IIpA ITIOMOIIIA
BbIYETOB.

Onpepesienne (BblYeT B KOHEYHOI TOYKE):

[Iycts a € C - uzosmpoBanHnasi ocobass Touka ¢pyuknun f. Torma Beraer dbyHknun f B TOUKE a
€CTh:

res = L/f (2) dz, p € (0;9) (74)

a 271

rJie UHTerpaJj CIuTaeTCs 10 JII000M MOJIOKUTETHHO OPUEHTUPOBAHHON OKPYKHOCTHU, KOTOPAas MoTa-
JIa BHYTPb TON J-OKPECTHOCTH, B KOTOPOii (DyHKIMs perysipHa (Takas 0-OKPECTHOCTD CYIIECTBYeT,
IIOCKOJIBKY TOYKA - U30JIMPOBAHHAS).

DTO YUCIIO OT p He 3aBUCUT (TEOPETUUECKH MOXKHO OpaTh HE OKPYKHOCTH, a JIOYIO JIPYTyIo
3aMKHYTYIO KPUBYIO, OXBATHIBAIOIILYIO @, - KBAJIPAT, [IIECTUYTOJIBHUK, U T.]I.)

(I)OpMy.TIbI AJisd BbIYETOB B KOHEYHOII TOYKe:

1. Boeraer B KoHEUHOI TOUKe paBeH KodddunueHTy psijga JlopaHa B d-OKPECTHOCTH TOYKU HPH
caraeMom % :

res f =c_q. (75)
DTO COOTHOIIEHNE CJIe/yeT W3 TOro, ITO Jid KodgduimeHToB psaaa Jlopana cripasempa
dopmya:

Cn = ﬁ f %dfa (76)

+

Iy
o=k [ F©de (77)

£y

2. Ecim a € C - ycrpannmast ocobasi TOUKa, TO
resf =0, (78)

MIOCKOJIbKY B yCTpaHUMOI 0coboit Touke psiji Jlopana He coaepKuT Jipobeii.
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3. Ecimm a € C - nostoc nopsiaka N, To
1 dN—l

. N

res f = oyl s (£ () (- @)Y) (79)

Tanuas gopMyIia BBIBOJUTCA U3 Pa3/ioKeHus psija JlopaHa B OKPECTHOCTH TIOJIOCA:
fe) = =2y ...+§;;+....].(z_a)" (80)
f(z)(z—a)N:c_N—l—...c_l(z—a)N_l—i-...f;\,—__ll (81)
Cgfv—iﬂ(f(z)(z—a)N):c_l-(N—1)!+CON!(Z—Q)+... (82)

B wactrnoctu, mpu N =1 :
res f = lim (f (2) - (z — a)) (83)
a zZ—a

B wacTHOCTH, eciu MOJTIOC TTIEPBOTO TOPSIIKA TTOTYyYaeTCsl KaK HYyJIb IEPBOTO TOPSIIKA 3HAME-
HaTessd Apodbu, T.e.

fz) = % e g (a) £ 0, h (@) = 0, 1 (a) £0, (84)
TO BBIYET B STOIU/I TOYKE CUUTaecTCd KaK:
~g(a)
rgsf =7 @ (85)

4. Ecmu a € C - cymecTBeHHO 0cobasi TOUKa, TO JJIst HEE eCTh TOJbKO (hopmysta u3 1.1.

Onpenesnenne (BbI9eT B TOYKe OECKOHEYHOCTD):

HYCTI) OO - U30JIMPpOBaHHAasd ocobad TOYKa be'HKHI/II/I f, TOr'lJa BBIYET B OECKOHEYHOCTHU €CTh:

rcgsf = L/f (2) dz, (86)

rie

1 1
35>0:f€01<|z|>5>, pe(5;+oo>. (87)

B oboux onpejiesieHnsAx OpreHTAIMS OKPYKHOCTH BBIOPaHa TaK, UTO IPU JBUXKEHUH 110 OKPYKHO-
CTHU TEHTP OKPECHOCTHM OCTAETCS CJIEBA.
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Dopmyabl AJ1 BHIYETOB B OECKOHEYHOCTU

1.
resf = —c_q, (88)

rie ¢y - Kosbduupent paga Jopana g f € |z| > 3 :

1 f(z)
Cp = %F[ Wdf (89)

Munyc obpasyercd m3-3a OpUEHTAIIUN OKPYKHOCTHU - B OIpeJie/IeHIH KO3 MUITMEHTOB psijia
Jlopana oHa Bcerja MOJIOXKUTEbHA, & B OIIPEJIEJIEHNN BbIYeTa B TOUKE OO OHA OTPHUIATETbHA.

2. Ecim oo - yerpanumast ocobas Touka f, TO

resf = lim z (f (c0) — f(2)), (90)
o0 Z—00
rue

(o0) = lim f(2). (91)
Jlannas dopMmysia BbIBOJAUTCH W3 BHa psdaja Jlopana B OKPECTHOCTH yCTPAHUMOI 0COOOI

TOYKU:
fR)=cn++...] 2 (92)
z2-(f(2) —c) =coi+F +... (93)
co = lim [ (2) = f (o0) (94)

Teopema (Kormm o Bbruerax):

[Iycts G - 0bsacTh ¢ KyCcOYHO-TVIAJKON IpaHurieii (He obg3aTeabHO orpanndeHtasi). Ilycrs ecth
KOHEYHOE YUCJIO TOYEK: Ay, ..., 0, € G. Eciun G - HeorpanndenHasi 001aCTh, TO CIUTAEM, ITO OHA
COJIEPIKUT OO C €€ OKPECTHOCTHIO (HATIPUMED, BEPXHsIsI TIOJIYILJIOCKOCTD - HEOTPaHUIeHHasI 00JIaCTh,
HO TOYKA OO He JIEZKUT BMECTE CO CBOEH OKPeCTHOCThIO). B sToM citydae camraem, 9to a, = 00.
[Tycrs dyukuust f peryisipaa B 9T0i 001aCTH, 38 UCKIIOYEHAEM YKA3aHHBIX TOUEK (pa3 UX KOHEY-
HO€ YHCJI0, TO OHU U30JMPOBAHHBIE):

fect @\ {a,....an)). (95)

[Iycrb f HempepbIBHO MPOJOJIZKAETCS Ha TPAHUILY O0JIACTH (38 MCKIIIOUYEeHHEeM OCOOBIX TOUEK ):

feC(G\{a,...,an}). (96)
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Torma naTErpas 1mo rpanuie odJIaCTH:

n

/ f(2)dz =2mi- Z resf | . (97)
(oG)* ]

j=1

Jlarnast Teopema sIBJIsIeTCst 0000IIeHneM OOBITHOM TeopeMbl Ko - Bce ocoOble TOUKN 3aKJIFOYa-
I0TCS B

HellepeceKaoIrecs: Kpyru, 00J1acTh CTAHOBUTCS 00JIACTBIO C AbIPKAME, B Hell (DYHKIINs peryJspHa,
HHTerpaJl o I'PaHNIle TaKoil 00/1acTi eCTh HOJIb, HO B TO YK€ BpeMs I'DAHNIA COCTOUT M3 CTAPOi
TPAHUIIBI M OKPYKHOCTEN, & MHTErpaJIbl IO OKPY2KHOCTSIM €CTh 27%, IOMHOXKEHHOE Ha COOTBETCTBY-
IO BbIYeT (CJe/yer u3 onpe/iesieHns Bbraera). QU3nMuecKuil CMBICT COCTOMT B TOM, YTO MOBEIe-
HUE PEryJsipHbIX (DYHKIWI B 06JIaCTH HOJHOCTHIO 3a1a€TCd MoBeAeHrneM (DYHKINI B OKPECTHOCTH
OCOOBIX TOYEK.

Cuaencreue (reopema Komm o mosiHO# cymMMe BBIYETOB):

[Iycrs dyukmus perynspaa Bo BeéM C, 3a MCKIIFOYEHHEM KOHETHOI'O YHCJIa 0COOBIX TOYEK:

Fect @\ {a, ....an}). (98)

TOI‘,ZL& IIOJIHasdA CyMMa BBIYETOB BO BCEX ITUX KOHEYHBLIX TOYEK M BbIY€Ta B OECKOHEYHOCTH €CTh

HOJIb:
n

Z rgsf + rgsf =0. (99)

=1

Bo3moxkHBIIT Bonipoc:

Haiitu Boruer dpyukimn Si; T B Touke z = (.
z

Pernrenune:
B mepByio ouepesib HY:KHO IMPOBEPHUTH 3ajady Ha KOPPEKTHOCTH. B jmamHom ciaydae z = 0 He
SIBJISIETCS M30JIMPOBAHHOI 0CODO0I TOUKOI, TTOCKOIBKY €CTh II0CJIEI0BATEIbHOCTD IOJIFOCOB # —_

n—oo
0. Takum oOpa30oM, BBIYET B HyJIe HE OIIPEICsICH.
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