I[TPUMEPHI PEHHIEHMA 3AJTAY

(33 l-7 + 32,5 l-6 )30

Ilpumep 1. Berauciutb

Pemenue. [IpeoOpa3yeM maHHOE BBIpaXKEHUE CIICTYIOIIUM 00pa3oM:

930(3(1-2)31-_'_\/5(1-2)3)30 _ 930(—3i _\/5)30
((i2)13i+(i2)4)29 (_l +1)29 :

[TpuBeneM KOMIUICKCHOE YHCIIO, CTOSINEE B YHCIHUTENE K TPUTOHOMETPHUUECKOMN
dopme:

z,=3i=3, a=-3, b=-3, r=+va’+b’ =349 =23, cos¢=—%,
sing = —73, CJICIOBATEIIBHO, ¢ = 4777 u z, = 23 (0054777 +isin 4771)
Bocnoneszyemcs bopmymnoin Myaspa:

2 = (2\/§(cos47" +isin47ﬂ))3° =(243)" (cos 30? +isin304?’§ -

=12"(cos 4077 +isin 40 7)) =12 (cos 0 +isin 0).

CoBepIICHHO aHAJOTMYHO IpeoOpa3yeM BBIpAKECHUE, CTOSIEe B 3HAMEHATeJe:
MPHUBEIEM KOMIUIEKCHOE YHCJIO, CTOSINEE B 3HAMEHATENE K TPUTOHOMETPHUUCCKOM

dhopwme:

1 1
z,==i+l, a=1, b=-1, r=+Ja*+b*> =2, cospg=—, sing=-—,
’ V2 V2
CIIeZIOBATENBHO, @ :7T7T uz,= J2 (cos7Tn+isin7Tn). Bocnionb3yemcst popmyoi

Myagpa:
z,” = (\/E(cos%r +isin 7Tﬂ))29 =(~2)* (cos 29%T+isin 29 777

[Tocne sTux npeoOpa3oBaHuil Hallle BRIpa)KEHUE IPUHUMAET BU/I:

9*°12"(cos 0 +isin 0) _ 372"(cos0+isin0)
(/2)¥ (cos 297f+isin 2974”) V2(cos 29747T+isin 29 747{

B nocnennem BeipaxkeHUH BOCTIONb3yeMcs (OPMYIION JIeleHNs KOMIUIEKCHBIX YHCell,
3allMCaHHbIX B TPUTOHOMETPUUECKOH (popme, Toraa numeem:

375 16

V2

75A416
(cos(0 —29777-[) +isin(0 —29 Ty 372 203 r[—i sin %Ig =

2" NG (cos



75~16 75~16
_32 (cosT—isin%n) _32 ! 'L) =372°(1 +).

% I

Ilpumep 2. Pemnth ypaBHEHHE x*+1+i=0.

Pemenne. x =</—i —1. Haiinem TpuroHoMerpudeckyio (HopMy KOMIUIEKCHOTO
YHUCIIa, CTOSIIIETO M0/ 3HAKOM KOPHSI:

1 1
z=-i—1, a=-1,b=-1,r=+a* +b* =2, cospp = —, sing = ———,
P TR

S

CJIeI0OBATEIBHO, a u o z=+2 (cosSTn +isin ST]T) Ucnonw3yss  dhopmyny

H3BJICYCHUSA KOPHA N-0M CTENICHU M3 KOMIIJIEKCHOTO qucia, IMojIy4um:

+ +
x=i/\/§(cossjﬂ+isin57ﬂ) :\/5(0055 ﬂ43 2% +isin5 ﬂ43 2 IH) =

), Toe k =0,_2.

+ R
:%(COSSHI 8 7Ik +isin5 T8 |

[Toncrapinsis 3HaUEHUS kK B MOCIEIHIO (OPMYILY, TOTYYUM TPH PA3INIHBIX KOPHSI:

—1++/3 +i(1 +
k=0, x1=f/§(cos?_g+l'sin5_n)= 1 \/5 i ‘/5)

12 232 ’

+3 +i(+/3 -
kzla X, :\/E(COSET"'Z'Sini]T) = —Q/E(COS_]T'FZ‘Sin—TS _1 \/§ l(\/§ 1),
12 12 12 12 2h

217t

=2, x, =5/5(cosﬂr+isin—) =
12 12

37T 3 1+
—9/5005— +isin—) =———.
(cos ==+ 47 5]

Tpumep 3. Pemmts ypasuenue x° +24-10i=0.

Pewmenune. X°= -24+10i. Eciu x=a+tbi, Tne a 1 b meHCTBUTEIBbHEIC YUCIIA, TO =
=-24+10i =(a+bi)’*=a’-b*+2abi. Taxum 00pas’oM, CpaBHHBas JCHCTBHUTCIbHBIC M
MHHMbIC YaCTH, ONYIHM: a°-b*=-24, ab=>5.

PemnMm nosiy4eHHYI0 CUCTEMY U3 JBYX YpPaBHEHMH C JIBYMs Heu3BeCTHbIMHU. U3
BTOPOT'0 ypaBHEHUS BbIPA3UM b U MOJICTaBUM B MIEPBOE, TOT /1A

b=5/a, a*-25/a*=-24.
OG603HAUMB a°=V, MOJYy4YMM KBaJIpaTHOE YpaBHEHHUE V+24v-25=0, u3 KOTOPOTO
HaxoauM vi=-25, v,=1. Ho Tak Kak a - BelecTBeHHoe ynucio, To v =0, 3Ha4uT, v=I1, T.
e. a=*1 u b==5. Torga umeeM J1Ba 3HAYEHUs KOPHS B ajreOpanyeckon ¢opme:
X1:1+5i, XQ:-I-Si.
Iposepka: x;*=x,’=1-25+10i=-24+10i.

Ilpumep 4. Haiitu u u300pa3uTh MHOXECTBO TOYEK KOMIUIEKCHON IIOCKOCTH,
YIIOBIETBOPSIOMIKX yciIoBrio Im(z%)=-2.



Pewenue. Ilycts z=x+iy, Torna Im(zz)=2xy=-2, T. €. JaHHBIM YCJIOBUEM 3aJacTCs
MHOXECTBO TOYEK KOMIUIEKCHOM IUIOCKOCTH, JIeXKAlUX Ha rumnepoose, 3aJaHHOM
ypaBHEHUEM X)=-1.

A Imz

0 Rez

puc. 6

Ilpumep 5. HalitTn u M300pa3uTh MHOKECTBO TOYEK KOMILUIEKCHOM IJIOCKOCTH,
YAOBJETBOPAOIIUX yclIoBHIO Rez+Imz=4.

Pemenue. Ilycth z=x+iy, TOrJa JaHHOE BBIpaKEHHE MPUHUMAET BUI X+y=4, T. €.
MHOXECTBOM TOYEK KOMIUIEKCHOM IUIOCKOCTH, YIOBJIETBOPSIOIIMX  YCIOBHIO
Rez+Imz=4, aBisioTCS BCE TOYKH, PACIOJNIOXKEHHBbIE Ha MpsaMoil x+y=4. M300pa3zum
3TO Ha rpaduke:

A Mz

0 4 Re z

puc. 7

Ilpumep 6. Haiitn 1 n300pa3uTh MHOXXECTBO TOYEK KOMILJIEKCHOW TIOCKOCTH,
YAOBJIETBOPSIOIINX YCIOBUSM

[3/5] <|7| <[5/3]
argz=[7/5] 20"



Pemenue. BoIUKC/IMB 1ETYIO YaCTh, HOJIYYMM CIEAYIOIIYIO CUCTEMY
0<l|z| =1
argz =20"

Onpenem/IM, KaKo€ MHO>KECTBO TOUEK KOMILJICKCHOM IIJIOCKOCTH 3a1a€T HCPABCHCTBO
CHUCTCMBI:

|z| >( - 3TO BCE TOYKU KOMILUIEKCHOM MIIOCKOCTH, KpoMme Touku 0 (Imz=0, Rez=0);
|Z|S1 - 3TO BHYTPEHHOCTb Kpyra ¢ HeHTpoM B Touke 0, pamumyca r=1, BkiIrouas
TpaHUILy KPyTa, T. €. OKPY>KHOCTb |z| =1.

JIBoitHoe HepaBeHCTBO () <|z| <1, TakuM 00pa3oM, 3aJaeT MHOXKECTBO TOYEK

KOMIUIEKCHOW IJIOCKOCTH, JICKAIIUX BHYTPU Kpyra |z| <1 u Ha ero rpaHmIie, HO HE
BKJTFOYAs IIEHTP Kpyra (Touky 0).
argz =20" - 3TO MHOXECTBO TOYEK KOMILIEKCHOM IIOCKOCTH, JEKAIIMX Ha Jyde,

HUCXOaAIIEM U3 TOYKHU 0 )41 COCTAaBJIAOIIIEM C MHOJIOKUTEIHLHOU HJaCcTbIO
JelcTBUTENbHOU ocu Rez yron 20" o MOJIOKUTEILHOMY HAMPAaBJICHUIO OTCUETA
YTJIOB.

Takum o00pa3oM, HCKOMBIM MHOXKECTBOM OyAeT IepeceueHue HailIeHHbIX
MHOXECTB, T. €. YaCTb JIydad, HUCXOAALICTO H3 TOYKU 0 u COCTaBJIAIOIICTIO C
MOJIO)KUTEIbHON YacThIO JEWCTBUTEIBHOW OCH YIOJl 20° 1o MOJIOKUTEITLHOMY

HaIpaBJIEHUIO OTCUETa YIJIOB, COJIeprKallasicsi BHYTPU Kpyra |Z| <1, ucknroyasi camy

touky 0. M13006pa3um 310 Ha rpaduke:

A Imz
1
f 2°

!

puc. 8

1 Rez

Ipumep 7. Beipazuth cos10x, sinl0x gyepe3 cosx u sinx.
Pemenne. Paccmorpum cymmy z= coslOx+isinlOx. Torma mo dopmyne Myagpa,
umeeM: cos10x+isinl 0x=( cosx-+isinx)'’. Mcmomne3syst hopmyny 6unoma HeroToHa:



| | | |
(a+b)n :an + n: an—lb + n: an—2b2 + n. an—3b3 + .+ n. abn—l +bn
N(n—-1)! 21(n-2)! 31(n -3)! (n —D)!1!

IIOJIyYUM

.. 10!, . 10! .. 10! ..
(cosx +isinx)" =cos' x too cos’ xsinx +W cos® x(isin x) +ﬁ cos’ x(isinx)’ +

10! 10! 10! 10!
+——cos’ x(isin x)* +——=cos’ x(isin x)° +——cos* x(isinx)° +——cos’ x(isinx)’ +
416! 515! 6!4! 713!

10! 10! 10 . o .
Wcos * x(isin x)* +Wcosx(zsmx) +(isinx)"* =cos'® x +10i cos’ xsin x —

—45cos® xsin® x —120i cos’ xsin® x +210cos® xsin* x +252i cos’ xsin” x —210cos” xsin® x —
—120i cos® xsin’ x +45cos” xsin® x +10i cos xsin’ x —sin'’ x.
BLIIIGJII/IM MHI/IMyIO 51 HeﬁCTBI/ITeHBHyIO ‘{aCTI/I, TCM CaMbIM HOHyLH/IM HNCKOMBIC

OTBETBL.
Imz =sin10x =10cos’ xsin x —=120cos’ xsin® x +252cos’ xsin’ x +10cos xsin’ x —

—120cos® xsin’ x.
Rez =cos10x =cos'® x —45cos® xsin® x +210cos® xsin* x =210cos* xsin® x +

+45cos® xsin® x —sin'® x.

3amevyaHue. AHAJIOTMYHBIM O0pa3oM MOXKHO HAWTH COSnX, SInzuX, UCIOJIB3Ys
¢dopmynsl Myaspa u 6uHoma HerotoHa. JlelcTBUTEIBHO:

cosnx+isinnx=(cosx-+isinx)",
n ! n— n ! n—4 4

cos nx = co0s" x ——————cos" * xsin” x +——————cos" * xsin* x-...,
21(n—2)! 4!(n—4)!
. n! _ n! - n! -
sinnx =———cos" ' xsinx—————cos" ™ xsin® x +———cos" " xsin’ x —...
1(n—-1)! 3!(n-3)! 5(n =5)!

Ilpumep 8. Haiitu cymmbl
S(x)=sinx-sin2x+...+sin99x, T(x)=cosx-cos2x+...+cos99x.
Pemenwue. Berancnum cymmy 7(x)+iS(x).
T'(x)+iS(x)=(cosx+isinx)-(cos2x+isin2x)+...+(cos99x-+isin99x).
ITo hopmyne MyaBpa umeem:
T(x)+iS(x)=(cosx-+isinx)-(cosx+isinx)*+. . .+(cosx+isinx)’’
O6o3HaunM  cosxtisinx=a H  Bocmoiib3yeMcs (GOpMyJIOH 7n-ro  4JeHa
TeOMETPHUUECKOM MTPOTPECCHH, TOTIA
_a(l_(_a)99) _a +a100
1-(-a) l+a
VYuuTeiBas Haile 0003HAYCHUE U UCTIONB3Ys hopMyity MyaBpa, OITyqInM:

T(x)+iS(x)=a-a* +... +a”



T(x)+iS(x) = (cosx +isinx) +(cosx +isinx)'” _ cosx +isinx +cos100x +isin100x
x)+i =

1+cosx +isinx 1 +cosx +isinx
_cosx+isinx +cosl00x +isin100x _ cosx +isinx +cos100x +isin100x

2cos’ (%) +i2 sin(%) cos(%) T2 cos(%)(cos(%) +i sin(%))

YMHOXHUM B MOJYyYEHHOM PABEHCTBE YHUCIMTENIb U 3HAMEHATEelIb Ha YHCIIO,
COTPSIKEHHOE 3HAMEHATENI0 M PacKpoeM CKOOKHU, HCIONb3ys (HOpMYIly YMHOXKEHHUS
KOMIUJICKCHBIX YHCEN B TPUTOHOMETPHYECKOH opMme:

(cos x +isin x +cos100x +isin 100x)(cos(%) —i sin(%)) )
2€08(¥4)(cos(¥4) +isin(¥y))(cos(¥3) ~isin(¥3))
(cos x +isin x +cos100x +isin100x)(cos( 5) +isin( =)
2cos(¥y)(cos(¥4) +isin(¥))(cos(¥4) ~isin(¥3))
_ cos(yy) isin(¥y) +eos(199)) +isin(199%)) _ cos(¥)) +eos(199%))  sinCyg) +sind9937)

2cos(/)(cos (/)+s1n (/)) ZCOS(/) 2cos(/)

T(x)+iS(x) =

[Ipeobpa3zyeM morydeHHOE BbIpaXKEeHHE, UCIIONIb3YsS POPMYJIIbl CYMMbI KOCUHYCOB
JBYX apr'yMEHTOB U CYMMBI CHHYCOB JIByX apr'yMEHTOB, TOI'/1a

199x ~199
)50 = 2c08((¥5 + /2 %) 0/025)((;5)(( X -199x/ )12) |
25111((/ +199?/)/2) CoS((/ 199/)/2) cos 50x cos(99?/) s1n 50xc05(99?/)

2cos(/) COS(/) COS(/)

Taxum 00pa3oM, MbI TOIYUHIIN CIEAYIONINE 3HAYCHUSI UICKOMBIX CYMM:

T(x)= cos 50x cos(99x2) nst sin 50x cos(99/)
= x) =
cos(%) cos( / )




