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3aganue 1. KpaTHble HHTerpaJbl
Teopemuueckuti mamepuan k pazoeny 6, n. 6.5. (cm. Koncnexm nexyuti)

OnHopoaHas MIacTHHA UMeeT GOpMY YETHIPEXYTOIbHHUKA, YKa3aHbl KOOPAUHATHI
BepmH ( PrucyHok 1). C moMoIbsio ABOWHOTO UHTETpaia BEIYUCIATE KOOPIUHATHI IIEHTPA
Macc IUIACTHUHBI.

Pucynok 1 — [Inactuna

Pemenne. KoopanHaThl IIeHTpa Macc BBIUUCIAIOTCA 110 (hopMyIie

_ JIpxu(xy)dxdy _ JIpyu(xy)dxdy

¢ = T uGeyyaxdy’ V¢ T [ uGoy)dxdy
Tak kak miIacTuHa OJJHOPOAHAsS, TO IUNIOTHOCTh [ = CONSt, u

v = [lpxdxdy [[pydxdy
¢ JIpdxdy * 7€ JIpdxdy
CoctaBUM ypaBHEHUE TMpSAMOH, OrpaHuuMBarouiell oOnacTe cBepxy. Jus storo
JOCTATOYHO 3HATH JABE TOUKU (X1,V;), (X, V,) Yepe3 KOTOPHIC OHA MPOXOIHT:
X=X _Y—N
X2 —=X1 Y2—N
W, kakas yyada, Mbl MX KaK pa3 oT4€TIMBO BUAMM Ha pucyHke 1, ciesa: (0,4) u (6,5).
CnemoBarenbHO, ypaBHEHUE MIPSIMON:
x—0 y-—4 x y—4 X
= ) =, Yy == + 4.
6—0 5-—4 6 1 6
BbIunciiuM mIomaab IIacTUHBI (3TO UHTETpajl, KOTOPbIH GUTypHpyeT B 3HAMEHATEIIC):

6 st 6
X+4
ﬂdxdyzjdxj dy:f (ylg )dx:
D 0 0 0

6

j(x+4)dx— x2+4x 6—36+24—27
6 \12 . 12 o

0

Boruricnium uHTErpanel, KOTOpble PUTypUPYIOT B YUCIUTENSIX:




D
(%2 x3 4x?\°
=j<?+4x>dx=<ﬁ T) =12+ 72 =84.
o 0
84 1
Boruncnum nepByro KoopauHary: X, = P 3 5 (Pucynok 2, ciena).
6 o&tt 6 x 6
zﬂdd—fdj d—J y26+4d—1f(x+4)2d—
) yaxay = X yay = 5 X = > G x =
D 0 0 0 0 0

66x 2 x (£+4)3 6 ’ 0 ’
=§f(g+4) a(g+4) =357 =(g+4) ~(5+4) =125-6=061
0 0

61 7
Brruuciaum BTOpyro KOOpAUHATY: Y, = e 2 ps (Pucynok 2, cnipaBa).

Pucynoxk 2 — [InactuHa ¢ yka3aHHBIM IIEHTPOM Macc

OTBerT: (3 %, 2 %)

3aaanue 2. ludpdepeHnuaibHble ypaBHEHUS
Teopemuueckuti mamepuan K pasoeny 7, n. 7.2 (cm. Koncnexm nexyuti)

IIpumep 1. Haiitu yactHoe pemenue auddhepeHnnaibHOro ypaBHeHUs
y' +2xy—4x=0
YIOBJIETBOPSIIOILETO JAHHOMY Ha4aJlbHOMY YCIIOBHUIO y(4)=1,
Pemenune. Onpenenum tun ypaBHeHUdA. JlaHHOE ypaBHEHUE SBISETCS JIMHEWHBIM

y'+ p(X)y =q(X), ciaemoBarenbHO, AT €ro PEIIeHUS MOXHO BOCIIOJIB30BAaThCS 3aMEHOM
y(X)=u(x)-v(x), y'=u"-v+u-Vv' (merox Beprymm):



y'+2xy =4X,
u-v+u-v'+2x-u-v=4x,
u-v+u- (v +2x-v)=4x,

Haiiném V(X), npupaBHUBAs BEIPaXKEHUE B CKOOKAX K HYIIIO:

Vi+2x-v=0,
ﬁ=—2x-v,
dx
d—V:—Zxdx,
Vv
y:—IZde,
Y
Injv|=-x*+C,
2 2
M:e—x +C M:e—x _eC

Bripaxkenue €° — HEKOTOpas KOHCTAHTa, IPUHUMAIOIIAs TONBKO MOJIOKHUTENbHbIE
3HaueHns. C y4eToM TOTO, YTO B JICBOM YAaCTH PABEHCTBA BBIPAKEHHWE HAXOIUTCS IO
MOayJIeM, o0muid uHTEeTpan (odInee pemnieHne) ypaBHeHus V' +2X -V =0 MOXHO 3alucaTth
B BHJIC

2
v(x)=Ce ™™, C—const.

Jl1st TOro 4To0Bl HAWTH BTOPOM COMHOXHTENb U(X), BHIOEpEM HEKOTOPOE YaCTHOE

~ 2
pemenne V(X)=Ce * ypaBHenus V'+2X-v=0 H [OICTABAM €ro B ypPaBHEHHE
u’-v+u-(v’+2x-v):4x (BBIp@XKCHHE B CKOOKax IMPH 3TOM TapaHTUPOBAaHHO paBHO 0).

2
~ —X
Pa3ymMHO BEIOpaTh caMoe «KOMIAaKTHOe» V(X) =€

u-V+u- (V' +2x-V)=4x

u-e X =4x,
2
du o = 4x,
dx
2
du=4xe” dx,

jdu:j4xeX2dx,
2
u=2[e" dx?

2
u=2e* +C,C—const.



Tenepp, korma HaiiieHsl 00a COMHOXHTENS, MOXKHO 3amucarh o0llee pelieHue
ypaBHeHus y' +2xy —4x=0:

X2 —X2 —X2
y(x)=u(x)-v(x)=| 2" +C|-e =2+Ce " , C-—const.

UToOBl HaliTU YaCTHOE PEIIeHHE, COOTBETCTBYIOINIEE HAYAIbHBIM YCIOBUSIM, HAJO
NOACTaBUThL B o0OIIee pemieHwe HavanbHble 3Hauenus Y(4)=1 wu ompememurs

COOTBETCTBYIOILYIO UM KOHCTAHTY:

2
y(@)=2+Ce™¥ =1, C=—e,

2
Wrax, yacTHoe pemenne Y(X)=2+ePe X =

2
OtBer: §(X)=2+ el6-%"
IIpumep 2. Haiitu yactHoe penienne AuddhepeHnanbHOro ypaBHeHH
X2y + Xy =4x?,
YIOBIIETBOPSIONIETO JaHHOMY HadansHOMy ycnosuio Y(3) =2.

Pemienne. /[anHOE ypaBHEHUME SBISIETCS ONHOPOAHBIM, T.€. IPUBOAUTCA K BUILY
y'=f (—j, CJIIEA0BATEIbHO, [UI1 €r0 PELICHUS MOJKHO BOCIIOJIB30BAThCSA 3aMEHOU
X

y(x)=u(x)-x, y'=u"-x+u:

X2y’ + Xy = 4x?,

Y'+%=4, (X =0 — ocoboe pemenmue),
' , du
u-Xx+u+u=4, u-x=4-2u, —-X=4-2u,

X
du dx du dx
4-2u X I :J. X

- 4-2u
—%In|4—2u|:ln|x|+C, C —const,
InCx?(4—2u)=0, C—const,
Cx?(4-2u)=1, C-—const,

Cx2 (4—2% ~1 C-—const,
X

X(4x—2y)=C — obwwii unterpan, y =2X+ %— oOl1ee pelleHHte.



Haiiném uactaoe pemenue: Y(3) = 2-3+% =2 = C=-12, §=2x 12 :
X
OtBet: § = 2X—E.
X

3aganue 3. CtenneHHbIE PAAbI

Teopemuueckuti mamepuan xk pazoeny 8, n. 8.3. (cm. Koncnexm nexyuii)

IIpumep 1. HaliTu 0651acTh CXOJUMOCTU CTETICHHOTO Psifa
i n(x-5)"
n
n=1 5
Pemenue. VccienyeM psiji Ha aOCONIOTHYIO CXOAMMOCTD UCTIONB3YS PaAUKATbHBINA
npu3Hak Komu:

. _ Unix-5 |x-§
limn = lim — .
N—co n—oo 5 5
. = (n(x=5)"
HO paI[I/IKaJIBHOMy HpI/I3HaKy, 3HAKOIIOJIOKUTCIJIBHBIN prI[ Z —n CXOI[HTC;I,
n=1 5
|x -5 .
ecn 1= "1 1. Permmm 3TO HEPaBEHCTRBO:
|x—q<5,—5<x—5<5, 0< x <10.

CrnenoBaresibHO, UHTEpPBAI (0;10) ABJISIETCSI 00JACThIO aOCONOMHOU CXOTUMOCTH psizia

iin(x—SY
n=1 5n
I/Iccne):[yeM CXOANMOCTDB B I'PaHUYHBIX TOYKAaX MHTCPBAJIa.
IIpu X =0, crenennoi ps npeodpasyeTcs B YUUCIOBON 3HAKOUEPE LY OIUICS:

g n(x5;5)n :g n(OBIS)n :g n(—51n)”5n :g n(-1)".

KOTOPbIN pacxoauTcs (001mMii uieH psajga He ctpemurcs k 0).
IIpu X =10, crenennoi psia mpeoOpa3yeTcs B YMCIOBON 3HAKOMOIOKUTEIBHBIN:

in(x—S)“ in(lO—S)“ inS“ in
n o n — n o ’
n=1 o n=1 S 1 O n=1

L KOTOPOI'O TaAKKE HC BBIITOJIHACTCA HeO6XOI[I/IMOG YCIIOBHUC CXOJUMOCTH.

OTBeT: TIpHU X (0;10) PAIl CXOAUTCS AOCOJIFOTHO.



© (X +2)"3"

IIpumep 2. HaliT 06;1aCTh CXOJUMOCTH CTETICHHOTO Psijia E

- n!
n=1
Pemenne. UHccrnemyeM psin Ha aOCONIIOTHYHO CXOJMMOCTh HMCIOJB3Yys MPU3HAK
. 2 (x+2)"3
Hanambepa. Ilo npusnaky JlamamOepa, 3HAKOIOJOXKUTEIBHBIM PsiJ Z ~ Z -
n=1 n!
: (X+2)”+13n+1 n!
CXOIMTCS, €CIIM |im .
el (n+1)! (x+2)"3"
[(x+2)M3m n! _3x+2
Ilm( ) : — =|ImM=3|X+Z|-0=0, 0<1.
= (n+1)! (x+2)"3"| = n+1
Psin cxonutes aGcomOTHO NP BCeX 3HAYCHUSIX X.
Oteer: npu X € R psix cxoaurest aGcomoTHO.
Xn

0
IIpumep 3. HaiiTu 0051acTh CXOUMOCTH psiJia Z(_]_)” > .
Pemenue. Vccienyem psiji Ha aOCONIOTHYIO CXOAMMOCTD UCTIONB3YS PaIUKATbHBINA
npu3Hak Komu:

[Io pagukanbHOMY NOPU3HAKY, 3HAKONOJIOKUTEIBHBIA Psil E CXOAUTCA, €CIIHU

~n®+1
X1, e —1<x<1.

CnenoBaTesbHO, HHTEPBAJ (—1; 1) SIBJIIETCSI 00J1aCTHI0 a0COJIFOTHOH CXOIUMOCTH

pmaz( o n®+1

I/Iccne,uyeM CXOAUMOCTD B I'PAHUYHBIX TOYKAX MHTCPBAJIA.

n

[Ipu X = —1 crenennoi psia peoOpas3yeTcs B UUCIOBOM 3HAKOOJIOKHUTEIIbHBIN:
: ) _& (D" &1
—1 n — n ( A A -
nzz(;( ) n* Z( b n°+1 nzz(;n2+1 nzz(;n2+1

KOTOPBIM CXOAMUTCS IO MPEAECIBHOMY IPU3HAKY CPABHEHUSA:

1 1
2+l n

Z 1. 0606 mER B rapMOHUUECKHil psit, O = 2.
N2

[Ipu X = 1 CTETIEHHOH psi mpeolOpa3yeTcs B YUCIOBOM 3HAKOUEPETYIOIINICS:



0 0 o0 (_1)n

(- —Z( 1)" —,

—r n’ n’ +1 — N°+1

KOTOpLIfI CXOOUTCA aOCOJIIOTHO I10 MNpcaACJIbHOMY IIPHU3HAKY CPABHCHHA:

1 1 &1
2 ey

n“+1 n®> <n

- 060OIIEHHBII rApMOHHYECKHi psil, Of = 2.

OtBet: pu X € [—1; 1] PAIl CXOAUTCS A0COJTFOTHO.

n

X
IIpumep 4. Halitu 006;1aCTh CXOJIUMOCTH CTETICHHOTO Psijia Z (—1)n —.

Pemenne. Vccnenyem psiji Ha aOCOJIIOTHYIO CXOAUMOCTD UCIIOJb3YS pauKaabHbII
npusHak Kommn:

ITo paduKaJIbHOMY IIPU3HAKY, 3HAKOIMOJIOXKUTECIbHbBIN paa E

CXOOAUuTCs, €CIN
o N+2
|IX|<1, te —1<Xx<1.

CrnenoBatesbHO, UHTEPBAJ (_1;1) SIBJIAETCA 00JIaCTHI0 a0COJIIOTHOM CXOAUMOCTH

- ZE:( V2 n+2’

I/Iccnez[yeM CXOANMOCTD B I'PAaHUYHBIX TOUYKAX MHTCPBAJIA.

[Ipu X = —1 crenennoii P peoOpa3yeTcst B YUCITOBOM 3HAKOIOIOKUTEHHBIN:

Z( 1)" __Z( 1)" ( 1)’ Zﬂ:ii

nN+2 = nN+2 ‘5 N+2
KOTOPBIN PAaCXOIUTCS IO MPEAEIbHOMY IIPU3HAKY CPABHEHUS:
1 1 =1
- Z — - FTapMOHUYECKUH P,
n+2 n = n

Ipu X =1 crenennoii psul npeoOpa3yeTcsl B YMCIOBOM 3HaKOUYEPEAYIOIIUNCS:

Z( 1" ——Z( AL o GO

n+2 = n42

KOTOPBI CXOJIUTCA YCJIOBHO MO mpu3HaKy JleiOHuia (4iaeHsl psga yObIBarOT, oOIuit
4ileH psja ctpemurcs K 0).

OtBeT: 00/1aCTh CXOAUMOCTH psfia X € (—1; 1] , mpruéM npu X =1 psan cxomures

YCIIOBHO.



IIpumep 5. Hailit 06;1aCTh CXOJUMOCTH CTETICHHOTO Psijia Z — X"
— n+1
Pemenue. UcciaemyeM psii Ha aOCONIIOTHYIO CXOJMMOCTH HCIOJB3YS IMPU3HAK
Namambepa. Ilo mpusnaky JlamamOepa, 3HAKOMOJOKUTEIBHBIN PSII Z —1 X"
n+
(DX | In+1
cxXoauTcs, eclv |im . <1
nowl N4 2 nix"
n+1
(=)™ In+1| o (+DUX]TT n+l . (n+1)?
jim| (Y |——=1=lim L — =|x|li (n+1” _
ool N4 2 nix oo N+2 n!\x\ e 42
I 0
Psn pacxoautcs npu Bcex 3HaueHusIX X, kpome O: Z _0” = Z 0=0.
n=1 n +l n=1

OtBet: ipu X =0 psix cxoguTcs, MpuIéM abCOITFOTHO.

3aganue 4. [Ipu6/1MKeHHble BBIYMCIEHUS C IOMOLIbIO pa3/ioKeHHs QYHKIMMU B

pAA,
Teopemuueckuti mamepuan xk pazoeny 8, n. 8.4. (cm. Koncnexm nexyuii)

Borancnute ¢ Tounoctsio 10 0,001 3HaueHne onpenenéHHOro UHTErpaia, pasaras

MOJBIHTErPATIbHYIO (DYHKIIMIO B CTEIIEHHOM PSII.
1

—X
IIpumep 1. BerunciauTs 3Ha4eHUE Ie d X rounoctio 10 0,01
0

UCIIOJNIB3Ysl PA3JIOKEHUE TIOIbIHTErpaIbHON QyHKIMHU B psif Teiinopa.
Pemenne. 3Has paziioxeHue B psjl MaKnopeHa DKCIIOHEHTHI

2
X
Y=l X+ +—+ Z— X € (—o0, ),
21 = n!
2
3aIHIIEM pa3JiokKeHne €
213 2\4
X X X
IO N CONN o
2! 3! 41
Tak kak cxoaamnﬁcs{ CTCIICHHOM p;m MOKHO MOYJIEHHO UHTETPUPOBAThH, TO
4 6

je—de J.(l X +;——§—+ )dx =

1
.c[ x—!xzdx+£%dx—£%dx+...=



1 1
9
X

_|_
249

boxs . X
WX
25 6-7

0

1 1 1 1
— + —
3 10 42 216

menvue 0,01

0
[IsaToe cJlaracMoc MCHBIIC SaﬂaHHOﬁ TOYHOCTH, CJICOAOBATCIbHO OCTAaTOK

3HaKo4epenyromerocs psaga ds —adg +a,... He npesbimaet 0,01:

1
je—XZdXz1—1+i—i=o,74.
) 310 42

Otser. 0,74.

1
IIpumep 2. BbaucauTh 3HaUCHUE I 3%? sin (3/; ) dx TouHOCTBIO 210 0,001
0
UCTIOJB3Ys PA3JIOKEHHUE MMOIBIHTErpaibHOM (QyHKIMH B psia Tewopa.
Pemenue. 3Has pasjioxeHue B psg MakiopeHa CUHyca

NI w2+
sinX=X——+——...+(-)" —+..., Xxe(-w,),
3! 5l (2n+1)!
3aIMIIEM Pa3IokKeHue Sin (3/; ):
3 5 2n+1
- . (X]JB) (X1/3) (X]J3)
sindx = x"° — + e (D"t
3! 5! @n+D!
53 7/3
] X X
sindx=xP -4+ -2
3! 5l 71
Torna
5/3 7/3
. X X X
IZsinx =xB| x4 22|
3! 5l 7! ’
1+2/3 5/3+2/3 713+2/3
. X X X
3/X2 sin 3/x = x¥3+2/3 _ 4 _
3! 51 7! !

5/3 7/3 9/3 11/3

. X2 xM xRy
Ix?sindx =x——+ +

3! 5! 7! 91
Tak KaKk CXOISIIUKACS CTEIIEHHOW Psii MOKHO OYJIEHHO UHTETPUPOBATH, TO
5/3 7/3 9/3 11/3

1 1

. X X X X
_[x3/x2 S|nx3/xdx=J. X — _ n Lldx =
0 0

+
3! ol 7! 9l



/3 7/3 9/3 11/3

r X x X X
:_[ X — + — + .o dx =
g 3 51 71 9
_X_21_3X8/31+3X10/31_3X12/31+3X14/31 _E_i+ 1 ) 1 X
2|, 38| 510| 7112| 914 0" 2 16 400 5040-4

quBépTOC cjJlaracMoc MCHBIIC BaﬂaHHOﬁ TOYHOCTHU 0,001, CJICOOBATCJIBHO OCTAaTOK

3HaKouepenyroerocs psga d, —ag + ds... He npesbimaet 0,001:
1
i 1 1 1
jﬁxzmnﬂ§m0=————+———=a44
9 2 16 400
Otser. 0,44.

3agaHue 5. /IMHUHU U 00/1aCTH B KOMIIJIEKCHOM IVIOCKOCTH

Teopemuueckuti mamepuan xk pazoeny 9, n.9.1. (cm. Koncnexm nexyuti)

1o 3aaHHBIM YCIOBHUSAM, IOCTPOUTH 00JIaCTh B KOMILJIEKCHOM TUIOCKOCTH.
(
-1<Rez <5,

Imz| <2
|z+1+2i]>1

OgargzgzZ
4

L

Pemenue.
ITo onpenenennto, Z = X+ 1Y, Rez=X, Imz =Y. Crenosaremnsho, YCIIOBUS
IPUHUMAIOT BH/I

(1< x <5,
|y|<2
| x+ily+1+2i>1

N

0<p<—
Y=

Paccmotpum kaxaoe ycinoBue, moodepEaHo 100aBIIssl K yyKe UMEIOIIUMCS:
-1<x <5 - BeprukanbHas mnonoca (Pucynok 3, ciena);
|y K2, -2<y<2 - ropuszonransHas mnojoca (PucyHok 3, cripasa).

10



Pucynok 3 — Touku, ynoBieTBopsiomye 1-Mmy u 2-My yCIOBUSIM

B nepecevennu moydaem npsmoyroyibHUK (PucyHok 4).

&

[7Y77777707777777/7

L

Pucynoxk 4 — Touku, yaoBieTBOpsitomire 1-Mmy u 2-My yCcJIOBUSIM OJHOBPEMEHHO

Boruucoum | X +1y +1+2i > 1;

| X+iy+1+2i = (x+D) +i(y+2) |= \/(x+1)2 +(y+2)?:
JX 12+ (y+2)% 21,

(X + 1)2 +(y+ 2)2 > 1 - remmnocTs kpyra paguyca 1 ¢ nenTpom B Touke (-1,-2).
[MocTpouM 31y 061acTh Ha POHE MPSIMOYTOJILHHUKA U HaIéM nepeceueHue (PrcyHok 5):

11



;;%ﬁ??gﬁQ’zﬁJV/ 7H

l%?;i 11111

Pucynok 5 — Touku, y10BJIE€TBOpSItOLIKE 3-My YCIOBUIO

1
Camoe nocnennee ycioBue: 0< ¢ < =, ~ Ha apryMeHT KOMILIEKCHOTO YHCITa. Ono

O3HAY4cCT, YTO YUCJIIO JIC)KUT HA JIYy4C B YKA3aHHOM CCKTOPC (PI/ICYHOK 6) .

N
~
pd

/2
Pucynok 6 — Touku, ynoBieTBopsitomiye 4-Mmy yCcIoBHIO, Ha (DOHE OCTATBHBIX

OTBeT: coBMelas BCe YCIOBUS, MOJIYYUM 00J1aCTh, N300paKEHHYIO Ha PUCYHKE 7.

PucyHok 7 — Touku, yOBJIETBOPSIOIINE BCEM YCIOBHUAM

12



3ajgaHue 6. PYHKIUM KOMILIEKCHOI'O IEpEeMEeHHOTr0
Teopemuueckuti mamepuan xk pazoeny 9, n.9.2. (cm. Koncnexm nexyuii)

Boruucnuth 3HaueHne GyHKIUH KOMILIEKCHOTO NIEPEMEHHOTO, pe3yIbTaT
IpeICTaBUTh B airedpanueckoii popme.

L7
IIpumep 1. Beruncauts 3HaUE€HHE (—2\/§ + ZI) :

Pemenue. 3anuiiem 4yucio B MoKa3aTeabHON (popMe, a 3aTeM BBITIOJIHUM OIEpaIUio
BO3BEJICHUS B CTemeHb. I 3TOro m300pa3uM YHMCIO TOYKOW Ha TUIOCKOCTH M Haljem
Mo1yJb U apryMmeHT (Pucynox 8).

Imz

Pucynoxk 8 — MmmrocTpatiysi KOMIUIEKCHOTO YKclia U3 nmpuMepa 1

z=-23+2i, arg(z)zn—arctgizn—zzls—”,

2./3 6 6
|z|= \/(—2J§)2 +2% =4;

S5z
z=-2J3+2i=4e°,

57 17 857

(-2J§+2i)”= 4e® | =47¢ 6

Kazanoce Ob1, Bc€, HO HeT. [lomydueHHOE BhIpakKeHHE HE SIBIISIETCS MOKa3aTeIbHOU (opMOit
3aMMCH KOMIUIEKCHOTO YHUCa, TaK KaK apryMEHT JOJIKEH OBbITh B Mpeaeiiax (—7[ ; 7[] W
[O; 27[):

17
857 17+ z

17 5z 27 z
(—2\/§+2i) =|4e6 | =4Ye 6 =4 6 =47 M6 =4V ¢S,

1

BrraucianB sKCIIoHEHTY, MOKHO MEPEBECTH YUCIIO B alredpandeckyro hopmy:

(—2\/§+2i)17 =46 = 4% (cos%ﬂsin%) = 2% ?4‘ i% = 2%./34 2%,

OTBeT:; <—2\/§ +2i )17 =46 = 233\/§ + 2%,
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i+ (-i)®

(1+ \/§i )5

IIpumep 2. Belunciauts 3Ha4€HUE

Pemenne. Kommnexcusie uucna Z; =1, Z, =1—1 wuszo6pasum (Pucynox 9)

3alyIlIeM B MOKa3aTeIbHOU (1)OpMC H BBIIIOJIHUM OIICPalHIO BO3BCACHUS B CTCIICHD!

Pucynox 9 — Mmroctpaiuss KOMIUIEKCHOTO YKCIIa U3 puMepa 2

n=i, ag(z) =2, 14 kL

z Y Iz 47" il T T
i=e?2, i"=|e?2| =e? =¢ 2—e2—cos(—5j+|sm( 2j:—i;

z, =1-1i, arg(zz)zarctg%lz—%, |2, |= 12 + (-1)% =/2;
18 I V4
—|—»\/_e4 (1- {\/_e“j 2% 2 —512¢ 2=

—512 2 =512 (cos(—%j +isin (—%D — _512i.

BLITOMHUM CIOKEHHe B uncimTene: | + 1- i)18 =—1—-512I =-513i.

3anumem B nokasatensHoi Gopme Z; =1+ +/3l u BeImoONHMM BO3BeJEHIE B CTETEHD:

z, =1++/3i, arg(zs):arctgﬁzg, |2, |= 12+(\E)2 =4 =2;
z 5 7\° 57
7, =1+1/3i = 2¢°, (1++/3i) =( 6j =32e°.

Breinonnum neneHue:
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i"+(1-0)® _-513i 5132 513 7% 513 %
(1+V8) s apes % 2

[lonyyeHHoe BbIpakeHHWE HE sBIseTCS (OPMOM 3alUCU  KOMIUIEKCHOTO YHCIIA,
CJIeI0BaTEeNbHO, MPEe0dpa3yeM ero J10 aredpanyecKou:

5133 513( T ﬂj_ 513[3”\/5)__513_513\/5i
3

32 32 3212 2 64 64

WM IOKa3aTEJILHOM:
513 Z __ 513 513 Z- 513 =
———ed=e".— —-e® =——e 3
32 32 32 32
T +@-i)" 513 513V3. 513 %
(1 N Jgi)s 64 64 32 |

3ameuanue. [IpeacraBiensl nokazareibHas U anreOpandeckas (opMbl 3aITUCH.

z
.p3

OTtBerT:

Ipumep 3. Boruncinuts 3aagenne Ln(1—3i).
Pemenne. JlorapupM KOMILIEKCHOTO YKCIIA BHIYUCISETCS 110 GOopMyIie
Lhnz=In|z|+i(argz+27K).

Haiiném Mo/yib M apryMeHT apryMeHTa jorapudma:
7=1-3i, |[1-3i| = J1? +(-3)? =10, arg(1—3i) =—arctg3.
Ln(1—3i) =In+/10 +i(—arctg 3+ 27k)
Orser: Ln(1—3i) = In/10 +i(—arctg 3+ 27k).

Ipumep 4. Borunciuts 3aagenne Sin(1—3i).
Pemenne. Bocrnonb3yemcss ¢dopMynoil cuHyca pasHOCTH (CM. IIMaprajiky ¢
dbopmynamu, KOTopasi BCeraa I0JbKHA OBITh MO pyKOH emi€ co MIKOJIbI! ).
sin(1—3i) =sinlcos(3i) —cos1sin(3i)
Bocnonbs3yemcsi CBS3bI0 TPUTOHOMETPUUECKUX (QYHKITHH ¢ THIEPOOTMISCKIMH:
2 -z

. e’ —e . e’ +e’
siniz=ishz =i > , cosiz=chz= >

u momyunm SIN(L—3i) =sinlch3—icoslsh3.
Oteer; SiN(1—3i) =sinlch3—icoslsh3.

Ipumep 5. Boruuciurs 3navenne Arcsin(7i).

15



Pemrenne. Arcsin(z) =—iLn(iz + \/1—7 )
z=Ti, 22 =-49,1-7°=1-(-49) =50,
J1— 72 =50 = +/50 = +54/2 - Bb1 Bestb MOMHHTE, YTO KOPHEI HECKOTHKO?
iz+\1-2> =—7+5{2,

Paccmorpum CIIyau:
5J2 -7>0,
Ln(-7+5v2)=||5v2 -7 |=5v2 =7 |=In(5§2 = 7) +i27k
arg(542 -7) =0
[ _7-5{2 <0,
Ln(-7-5V2)=||-7-5V2 |- 7+5J2 [=In(7+5\2) +iz(2m+1), k,meZ,
arg(-7 —5«/5) =7
Arcsin(7i) = (In(5v/2 =) + 27ki) :{—27rk+iln(5ﬁ -7)
i(ln(5J§+7) +(2m +1)7zi) —2m+D) 7z +iln(5y2 +7)

Orser: 27Kk +iln(52-7), —@Cm+Dz+iln(5J2+7), k,meZ.
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