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I 3ATAJIbHA YACTHHA

1.1 IlepexmoBa

Buma wMaremaTnka € OJIHIEIO 3 OCHOBHUX JUCLIMILIIH
byHIaMEHTATBHOTO MUKy Y MATOTOBIN (haxXiBIliB 31 CIEMIAIBHOCTEH €KOJIOTis,
TypU3M, HayKd Ipo 3eMIIt0, KOMIT'IOTEpHI Hayku Tomlo. BoHa cnpsMoBaHa Ha
BUBUEHHS OCHOBHHX TOJOXEHb JU(EpPEeHIaTbHOTO Ta I1HTETPAIbHOTO
YUCJICHHS], YACIOBUX Ta (PYHKIIOHATBHUX PAJIB, 3BUYAHUX TU(DepeHLIaTbHUX
PIBHSIHB, TE€Opii IMOBIPHOCTI Ta MAaTeMaTHYHOI CTATUCTUKU Ta y3araJibHEHHS
MOJKJIMBOCTEH MPAKTUYHOTO BHUKOPUCTAHHS BUBUYCHHX METOJIB NPU BHUPIIICHHI
MPaKTUYHUX 33/1a4 Y KOHKPETHIN HAYKOBO-TIPAKTUYHIN JISTTBHOCTI.

Mera BHBYEHHS JAUCHMILVIIHM — 3a0e3neunTd (yHIaMEHTalbHE
3aCBOEHHSI TEOPETHYHOTO KypCy BHUIIOi MaTeMaTHUKU , CIOPHITH (OPMYBAHHIO
HaBUYOK Yy 3aCTOCYBaHHI BIJIOMHMX METOJIB BHUIIOI MaTeMaTUKH B PI3HUX
rajmy3sx, HaBUYOK TBOPYOTO JOCHIDKEHHS Ta MaTEMaTHYHOTO MOCITIOBAHHS
3azay.

3aranbHUI OOCST HABUAJBHOTO MPOIECY B TOJAMHAX, PIBHSIHb 3HAaHb Ta
BMiHb IPH BUBYEHHI JIUCUMIUIIHM  BHM3HAYAIOTHCS OCBITHHO-MPO(DECIHHUMHU
nporpaMamu.

3apnanHa aucuuiuiing “Buma martemaTtuka” - HaBYUTH CTYJICHTIB
NpaBUJIbHO BHUKOPHUCTOBYBAaTM BHBUYEHI METOAM IMpPH pO3B’sI3aHHI 3a1ay 1
aHaJlI3yBaTU pe3yibTaTH MaTeMAaTUYHUX OO4YMcIeHb. BHUBUEHHS IUCUUIUIIHU
“Buma matemaTuka”  0a3yeTbcsl Ha 3acajax IHTerpamii TEOpEeTUYHUX 1
NPAKTUYHUX 3HaHb, OTPUMAHUX CTYJEHTaMH Yy 3arajibHO-OCBITHIX HaBYAJIbHUX

3aKJIazax.



MeTa MeTOAMYHUX BKA3iBOK - PO3’SICHUTH Ta JIOMOMOTTH CTYyJCHTaM
3aCBOITH OCHOBHI TOHSITTS TEOPETUYHOTO KypCy Ta HABYUTH BUKOPHCTOBYBATH
3HAHHS MPU PO3B’A3aHHI 3a71a4 TaHO1 AUCIUILTIHH.

B pe3ynbrati BUBYEHHS [IBOTO PO3JIIIY CTYICHT IIOBHHEH:
3HATH — OCHOBHI BH3HAuYCHHs, TCOPEeMH, (OPMHU 3amMKMCy KOMIUIEKCHUX YHCE,
nmpaBuja BUKOHAHHA anreOpaiyHux di Hag HUMH Yy pi3HEX (opmax,
TC€OMETPUYHHUI CEHC KOMIUIEKCHUX YHCEN, IXHE 3aCTOCYBaHHS Y PI3HUX PO3isax
BUIIIOT MaTEMATUKH, (D13UKH;

BMITH — BUKOPHCTOBYBATH TCOPETHUYHI 3HAHHS Ta HAaBHYKH IPH BUKOHAHHI
PI3HOMAHITHUX MPAaKTUYHUX 3aJlady, Y SIKUX 3aCTOCOBYETHCS MaTEeMaTUYHUI
amapaT  KOMIUIGKCHMX  4YHCeJl, NPaBHJIBLHO  aHaJi3yBaTH  pe3yJbTaTH

MaTeMaTHYHUX OOYHCIICHbB.

1.2 3mict po3ainy

MuoxuHa komiuiekcHux uncen (KY). 38’530k 13 THITMMU YUCITIOBUMU
MHOXKHHAMH.

Anrebpaiuna ¢popma 3anucy komruiekcHux yucen. [ii nag KY B
anrebpaiuniit popmi.

Tpuronomerpruuna ¢popma 3anucy komiuiekcHux uucen . [ii nag KUy
TPUTOHOMETPUUHIN (Hopmi.

IToka3znukoBa popma 3anucy komruiekcHux yucen. Jii nag K4 y
MOKa3HUKOBIN (Hopmi.

3B’s130K MK (popmamu 3amucy KoMiiekcHux grcen. @opmyna Eiinepa.

3acTOCYBaHHS KOMIUJIEKCHUX YHCEIT .



1.3 TlepeJiik HaBYAJIbHOI TA METOAMYHOI JiTepaTypn

OcHosna:
1. Jlamko ILE., IlomoB A.I'., KoxenukoBa T.SI. Bricmras maremaTuka B
yIpaxHeHusX 1 3aaadax. T. 2. M. «Bsicmias mxkoiay, 1986.
2. ITuckynoB H.C. luddepennmanbuoe n unrerpagbHoe ucuucienus. T. 2. M.,
«Haykay, 1976.
3. Kyniuiu I'.JI., Makcumenko JI.O. Buma matemaruka. T.2. K.:JIuGings, 1994.
4. bepmant A.®., ApamanoBuy W.I'. KpaTkuii Kypc MaTeMaTHYECKOTO aHAIM3A.
M., “Hayka”, 1971.
5. llIxine M.I., Konecuuk T.B. Buma matemaruka. T.2. K.:JIuGias, 1994.
6. bepman I'.H. COopHuk 3amau mo Kypcy MaTeMaTH4YecKOro aHaimza. M.,
“Hayka”, 1972.
7. I'mymikoB O.B., Yepnskosa FO.I'.,Bitasenpka JI.A., XeneniycO.1O.,
Hy6posceka F0.B., Cinapenko A.A., @aopko T.O., bamkapros I[1.I.  Buma
matematuka: Koncnekt nekiii. Y.3. -Oneca, 2016.
8. Mpmkuc A. C. Marematnka i By3oB. CrnenmanbHblE Kypchl. M.,
«Hayxa»,1971.
9. bapanenkoB I'. C. (u mp.) 3amaun U ynpaXHEHHS 1O MaTEMaTHUYECKOMY
ananu3y s By30B. [lox pexn. emunosuya b. I1. M., «Haykay, 1961- 1964.
10. byrpos . C., Hukonsckuit C.M. Beicimas  maremartuka.
Juddepenunansubie ypaBHeHusa. Kpatuele wunTerpansl. Psanel. ®OyHkumu
KOMILJIEKCHOTO iepeMeHHoro. M., «Hayxka», 1981.

11. www.library-odeku.16mb.com

Jlooamkosa:
12. Kynpseues B.A., Jlemunosuu b.I1. KpaTkuii kypc BbIcIIeli MaTeMaTHKU.
M., «Hayka», 1986.

13. Mermikuc A.C. Jlekuuu no Beiciiein marematuke. M., «Hayxkay, 1973.


http://www.library-odeku.16mb.com/

II METOAMWYHI BKA3IBKHA

2.1 3araabHi nopaaun

OcHOBHOIO (OPMOIO HaBUaHHA CTyJE€HTa € poOoTa 3 HaBYAJIbLHUM
MaTepiaJoM, IO CKIATAEThCsl 3 TAaKUX EJIEMEHTIB: BUBUYEHHS Marepialy 3a
JIOTIOMOTOI0 TIPYYHUKIB Ta HaBUaJbHUX IIOCIOHMKIB, pPO3B’s3aHHA 3ajad,
caMoTiepeBipKa, BUKOHAHHS NPAKTHUYHUX  Ta KOHTPOJBHUX poOiT. Ha
JOTIOMOTY ~ CTyJIEHTaM  YHIBEPCUTET  OpraHi3ye YHUTAHHS JIEKIIH,
MIPOBENICHHS TPaKTUYHUX 3aHATh. KpiM TOro, CTyJEHT MOXKE 3BEpPTaTUCS [0
BUKJIaJladya 3 THTAHHSIMHU [JIs1 OJEp’KaHHS KOHCynbTamii. OIHaK CTYIEHT
IMOBUHEH naMm'sTaTd, MO0 TUIBKM TPU CHCTEMATHUYHIA 1 HAmoOJICTJIUBIM
CaMOCTIMHINA poOOTI JOMOMOTa BHKJIaJadya BUSBUTHCSA JOCUTH €()EKTUBHOIO.
[Iporpamoro nependayaeTbCsl HAIMCAHHS MOJYJBHHX KOHTPOJIBHHX pOOIT Ta
1HIMBIAyaJIbHUX 3aBJIaHb, 110 OI[IHIOIOTHCS 3T1THO 3 poOOUOI0 MporpaMoro. Bei
poOOTH TOBMHHI BUKOHYBAaTHUCS CaMOCTIHHO 1 CIY>)KMTH JE€SKOI MIPOIO 1
rapaHTi€lo TOTo, 10 JaHa AUCIUILIIHA € 3aCBOEHOIO CTYJECHTOM.

Hacammepen cTyieHT MOBUHEH po310paTHCs y 3MICTI OKPEMOT TEMU KypCy
3a JOTOMOTOI0 HaBEJIEHO1 Y MYHKTI 1.3 HaBUajabHOI Ta METOJIMYHOI JITEPATYPH,
30KpeMa KOHCHEKTY JIEKIH , a SIKIO0 TMpH HOTO BUBYCHHI BUHHUKJIM MUTAHHSA -
BUKOPHCTOBYBATH IHITY OCHOBHY Ta J0JIaTKOBY JITEPATypy Ta MOBYAHHS JO i€l
teMu. [licig HbOro, KOPUCTYIOUUCH LI€I0 K JITEPATypOro, MOTPIOHO BIAMOBICTH
Ha TTUTAHHS JIsl CAMOTIEPEBIPKH TIO 11 TeMi, SIK1 HaBEJIeH1 Y KOHCIIEKTI JICKITiH 3
mucruiIiay. Komm monepenHiid MyHKT BUKOHAHO, CTYJICHT MOJXKE IMEPEXOIUTH
70 BUKOHAHHS TPUKIAIIB KOHTPOJBbHUX Ta IHAWBIAyaJbHUX 3aBAaHb , IO
BIJINOBI/Ial0Th BUBYEHIN T€Mi, BAKOPUCTOBYIOUN HABEJICHI PO3B’I3aHHS TUTIOBUX

3a1ad4.



2.2 MetoauuHi BKa3iBKH 10 Po3B’si3aHHs 3a71a4

Jlimepamypa: [1], tn.lll, §8, [2], tn. XVII, §1-6, [3], .1V, §1-3, BupaBu 1-6,
21-25, 38-42, 50-53, 59-62, 65-69, 73, 74, 83; §5,6,7, supaBu 137, 138, 144-
146, 150, 172, 176, 177; §9(2), BupaBu 264, 265, 268, 269, 271, [4], tn. XI, §1-
5; . XII, §1.

Jlogiokoeuit mamepian

Komnnexcne uucno (8 ancebpaiuniii popmi)- Bupa3z z=X+1y, ne X,y —

2

JificHi uncna; | — ysena oounuys, i =-1, 1=+-1.Yucna X i Y Ha3UBAIOTHCS

BIIMOBIAHO  OIliCHOI0 I VAB8HON YACMUHAMU KOMILIEKCHOTO 4Yucia Z.

[Mosnauarotecst X=Rez; y=Imz. Mnoocuna ecix wromnaexcnux uucen

no3unagaetecsi C . Bynp-sike giificne uwucio X  MOXHaA po3NISIAATH K

xoMiutekcHe, y akoro Y =0. Takum uuHOM, MHOXKMHA IilicHux ymcen R e

IMIMHOXXAHOIO MHOXHWHHM KOMIUIEKCHMX uncen C. Kommiekcue 4uncio

Z= iy:0+iy, y# 0, HasmBaeTbecs yucmo yaeHum. J|Ba KOMIUIEKCHHX 4YHUCIIA
Zi=X%+1y, 1 Z, =X, +1y, Ha3uBaKOTHCA PI6HUMU, SIKIIO BIAIOBIIHO PIBHI IX
JiMCcHI Ta ysBHI YacTHHU. KOMIUIEKCHE 4YHCIO Odopieuioe Hymo =0, SKIIO
JOPIBHIOIOTH HYJIIO MOTO J1MCHA Ta ysIBHA YAaCTUHU. JJI1 KOMIUIEKCHUX YMCEN HE

ICHYIOTh MOHATTA “Oinbne”, “meHmie”. J[Ba komiuiekcHux uncia Z = X+1Y i

Z =X —1Y, Ha3uBaroThCA KomnekcHo cnpsacenumu. OueBumno, mo £ =1,

i Hao komniexcHumu wuciamu 6 aneeopaiunitl popmi

Omneparmii gogaBaHHs, BIIHIMAHHS, MHOXEHHSI, JUICHHS 1 IMJIHECEHHS JIO

HATYypaJbHOTO CTENEHs 3IMCHIOIOTHCA 3a IIpaBUJiaMu A1l Haja OaraToujeHaMH 3

) . .
BpaxyBaHHsIM yMoBH 1 =—1 i 3BegeHHsIM OAIOHHUX.



L+ 2, =(X% + %) +i(i+Y,); 417, =(x1—x2)+i(y1—y2) :

42, =(X1X2 - Y1Y2)+i(X1Y2 + X2Y1) :

JI06YTOK JBOX KOMILIEKCHO cripsukeHux uncen Z=X+1y i Z=Xx—Iy

.y = 2 2
€ QIUCHUM yucioM: Z-Z =X +Y .

HarypanbHi cTeneHi ysIBHOI OUHUIII:

1 :1’ i4k+1:- -4k+2:_1’ i4k+3:

[Ipu nmiHECEHHI KOMIUIEKCHOTO YUCa J0 HAaTYpajdbHOrO CTENEHs MOKHA

3aCTOCOBYBATH BIJIOMI 3 €JIEMEHTapHOI MaTEeMaTUKH (OpPMYJIH CKOPOYEHOTO
MHOEHHS.

JlieHHs. KOMIUIEKCHUX 4ucen Z; =X +1y; 1z, =X, +iy,, Z,#0

BUKOHYETHCS Tak: 1) TpeOa uMCeNbHHK 1 3HAMEHHUK ApoOy Z,/7, JNOMHOXKHTHU

- ] ) .
Ha 4ucio Z,, COpshKeHe N0 3HAMEHHHMKa Z,; 2) Bpaxysar, mo 1°=-1, i

3BECTH MO/10HI; 3) MOYJIEHHO PO3JIJIUTH YUCEIbHUK Ha 3HAMEHHHUK 1 OJIEpKaTh

YacTKy B anredpaiuniii popmi.

Z Z - Z X X5 + . X —X
7,7, =2 =% 2% Y1Y2+| oY1 1Y2.

_ 2 2 2 2
Z, L1, Xty X, Ty

JIJIsl KOMIUTEKCHUX YHCEe 3aJIMIIAI0ThCS CIPABEIMBUMHU BCI TEOPEMH,
npaBuia, (GopMyid, WO BHBEIACHI A

MIWCHUX YHUCEII HAa OCHOBI IIMX BJIACTHUBOCTEH.

I'eomempuuna inmepnpemayis. Mooyns i

apzymennt KOMnJaIeKCHO20 Yucia

SAKkmo Ha MJIOMIMHI BBEJEHO MNPSIMOKYTHY

Puc.1



nexaproBy cuctemy koopamHaT OXY, TO Mi’K MHOXHMHOI BCiX TOYOK Li€i

TJIOIIMHY I MHOKMHOIO KoMiuiekcHuX uuced C Mo’kHAa BCTAHOBUTH B32a€MHO
onHO3HauHy Bimnosignicts. C HasuBaeThes xomnaexcroro niowunorlo. SIKIO
Ha KOMIUIEKCHIM mMmiaomuHl (puc. 1) BBECTH TaKOX MOJISIPHY CUCTEMY
koopauHat OrQ 3 momocoM y IMoyarky JeKapToOBOI CHCTEMH KOOpIMHAT i
TIOJIAPHOIO Biccro, cyMimeHoro 3 Biccio OX, To Touky M (X;Y), mo 306pakye

KOMIUIEKCHE 4yuciao Z=X+I1Y wMoxHa 3amaTyd MOJSPHUMU KOOpAWHATAMHU

_—

M (r;o). Honapuuii paxiyc I (mosxuna pamiyc-sekropa OM ) masmBacThCs

MOOyIeM KOMILICKCHOro umcna Z i mosHadaetbest |Z =T, OueBmmno, wmwio

r=yx2+y?. [TonsipHuit KyT ¢ (KyT MDK paglyc-BEKTOPOM OM i MIOJIIPHOIO
Biccrto OX) HasuBaeTbes apeymenmom KOMIUIEKCHOTO YUCNIA Z i MO3HAYAEThCS
Argz=¢. AprymeHT @, sK KyT IOBOPOTY, BH3HAYAETHCS 3 TOYHICTIO [0
cranoro nofanky Buriamy 27K, K=0,£1,+2,.. (noBinsHOro umciaa MOBHUX

o6epriB Omxe, Argz=argz+2nk, k=0,+1,+2,... TonoHe 3HaueHns

apryMeHTy BH3HAuaeThcst 3a popmystoro: argz =arctg (y/X) . s uucna 2 =0
MOIyJib 1opiBHIOE Hymo ' =|0[=0, a apryMeHT ¢ JOBLILHHIA.
Tpuconomempuyna i NOKA3HUKOBA POPMU KOMNIIEKCHO20 YUCIA

Ockinekn X =rCOSQ Y =TrSing,
Z=X+ly=rcose+irsing=r(cose+ising).

e mpuconomempuuna ¢opma KOMIUIEKCHOTO 4uwmciaa. llepexim Bin
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alreOpaiyHol 10 TPUTOHOMETPUYHOI (POPMHU 3a1a€THCS CIIBBIIHOIICHHIMU:

r=4x*+y?; ¢=arctg (y/x)

S0 3BEpHYTHCH 10 0cHOBHOI (hopmynu Elinepa

e'® = cosp+ising,

TO BiJI TPUTOHOMETPUYHOI (POPMH MOKHA IEPEUTHU J0 NOKAZHUKOBOT
@ opmu KOMITJIEKCHOTO YHUCIIA

z=re",

i Hao KomnaeKCHUMU YUCIAMU 8 MPUSOHOMEMPUYHILL | NOKAZHUKOBILL
gopmax
ko

2, =n(cosg, +ising;) i z, =r,(Cosp, +ising,) —
JIBa KOMILJIEKCHI YMCJIa B TPUTOHOMETPUYHIN GhopMi, TO iX T10OYTOK:
2,2, = 1,1, (COS(@, + 0,) +iSiN(Q, +9,)): 2,2, =1, e@r02)
Skmo x 1o Toro Zo # O | 10 ix yactka:

A B (cos(g, — g, ) +isin(e, —p,)); = Lelnorl.
Z, I, Zy I

n
HarypajgpHuM cTerieHeM Z KOMIUIEKCHOIO unciia Z Ha3WBa€THCS

(mepmra popmyna Myaspa):

z" =r"(cosne +isinne)

n
KODCHCM N-ro creneHs Z 3 KOMIUIEKCHOTO 4YHcCila . Ha3UBacThCS

(mpyra popmyna Myaspa):

Qj_: :Q/F(Costnk_Fisiannk)’
n n

ne k=012,...n—-1:

11



Ilpuknaou po3e’azannsa 3a0au

Ipuxaan Nel.

BuxonaTu nii Hai KOMIZIEKCHIMH YHCIIaMU B aireOpaidHiil ¢opmi:
2=3(2-3i)2-i)-(3=i)* +5(4-5i): (3+4i).

Po3B’sa3anus.

Buxonyemo nii sk HaJ 6araTouieHaMu:

z=3(2-3i)2—i)—(3-i)’ +5(4—5i): (3+4i) =3(4—2i -

—6i+3i%)—27+27i—9i% +i% +5- (4-5)(3-4i) _
(3+4i)(3—4i)

12-16i —15i +20i* _

=3(4-21-61—-3)—-27+271+9—-1+5 ~
9-16i

12-16i -151-20 _
9+16

=3(1-8i)—18+26i +5-

~8—3li ~8-31i _

=3-24i-18+26i + =-15+2i +

= (-75+10i —8—31i)/5= (83— 21i)/5=—83/5—i - (21/5).

z——§§—g}i
BiagnosBiab: 5 5

IMpuxaan Ne2.
JloBecTH TOTOXKHICTD:
. NX n+1 . X
COSX+C0S2X +...+C0SNX =SIN—C0S——X / SIn—

Po3B’sa3anus.

[lepeiigeMo 10 €KCIOHEHT, CKOPUCTAEMOCS (POPMYJIOI0 YAaCTKOBOI CyMHU

12



T€OMETPUYHOI  Mporpecii, TMOTIM BiJJ EKCIHOHEHT MOBEPHEMOCH  JIO

TPUTOHOMETPUYHMX (DYHKITIN:

COSX+COS2X +-+-+COSNX = Re(eix _|_ei2X _|_._._|_einx):

_n eix (einx _1) _n eixeinx/2 (einxlz . e—inx/Z)
€ iX =Re iX/2(nix/2  =iX/2 a
e" -1 € e —€
ke ei(n+l)x/2 . einx/2 _e—inx/2 . i ~
a %i pix/2 _ g-ix/2 o

— Reel(nLix/2 -sinnx/sinX :sinnxcosmx/sinx ,
2 2 2 2 2

Hpuxaax Ne3.
300pa3uTy Ha KOMIUIEKCHIN IJIOLIMHI 1 MOAATH B TPUTOHOMETPUYHIN Ta
MOKa3HUKOBIN (hopMax HACTYIMHI KOMIUIEKCHI YKCia, 0 3aJlaHi B anreOpaiuHiii
bopmi:
Z, =—\@+|; 2,=2-2i: 213=2l; 7,=-2; 15=-2—-1,

Po3B’si3aHHs.
y2 Z [ToOynyemo 3amaHi 4ucia Ha KOMII-
143
z, { JeKCHIM rionuHi  (puc.2). 3HaiaeMo
Z4 } } Y MOJyJb i TOJOBHE 3HAYEHHS apryMEHTY
-2 -1 0 1 2
. 4 KOXHOTO 3 JIaHUX YHUCEJ Ta 3alUIlIeMO
5
z ix y TPUTOHOMETPUYHIN Ta
Puc.2 -2

MOKa3HUKOBIN (popMmax:

Zl:—\/§+i: xlz—\/g; y; =1; \21\=\/Xi2+)’12=2;

argz, = arctg(yl/x1)+ T, X, <0,y; 20;

argz, = arctg(—]/\/§)+n =—1/6+1m=51/6;

13



2, = 2(cos(5n/6)+isin(5n/6)); z, =2€'"®)

2,=2-20: x,=2; y,=—-2; |z,|=/%5+yi =2V2;

argz, =arctg(y,/x, ), x, >0; argz, =arctg(—1)=—n/4:

2, = 22 (cos(—m/4)+isin(—m/4)); z, =227 74
2, =20 . X3=0; y;=2; |23|=4X3 +Y5 =2;

argzy =n/2, x=0;y>0; 7, = 2(cos(n/2)+isin(n/2)); z, = 2e'™?)

2y =-2: X =-2; ¥, =0; [z,]=\X;+Yyi =2;

argz, :arctg(y4/x4)+n, X, <0,y,>0;

argz, =arctg0+n=mn: z, =2(cosm+isinn); z, =2e™.

Zg=—2-1: X5 =-2; y5=-1; \25\:\/x52+y§:\/§;

arg z; = arctg(ys/xs)— M, % <0,ys <0: argz; =arctg(l/2)—n:

25 =/5e@o2-1). 7 — /5 (cos(arctg(1/2) - n)+isin(arctg(l/2)— ).

IMpuxaan Ne4.

.o
ITigHecTH 10 CTEIEHS: (\/§ — I) :

Po3B’sa3anus.

Sammmemo uncio V3 —i B TPUTOHOMETPUUHIN popmi

J3—i=2(cog—n/6)+isin(-n/6)).

14



3a nepmmoro ¢opmyoro Myaspa

(V3-if* = (2(cos(~ n/6) +isin(-/6))*° =
=2%(cos(—207/3)+isin(—20n/3)) = 2*°(cos(— 6m — 271/3) +
+isin(~6m—2n/3)) = 2*(cos(— 2 n/3)+isin(—2n/3)) =

= 2%0(-1/2+i+/3/2)= 2% +i-2%43.

HpuxJiag NeS.

3HalTH BC1 3HAYCHHS KOPCHSI:

a) V—9i 6) Ji-1.
Po3B’s1i3anns.

a) 3amuuIeMo IMiJIKOPEHEBE YUCIO — i s TPUTOHOMETPUUHIN (popmi
~9i =9(cos(~7/2)+isin(—n/2)).

3a npyroro dhopmyiioro Myaspa

J=-9i = /9(cos(~n/2)+isin(-n/2)) =
=\/§(COS_R/2+2nk+iSin_n/2+2nkj:
2 2
=3(cos(—n/4 + k) +isin(— /4 +71k)) , ne k=0,1.

Tpu k =0:v—9i =3(cos(—n/4)+isin(-n/4))= =3J2/2-i-3J2/2.
Tpu k=1: +—9i =3(cos(3n/4)+isin(3n/4))= =—3J2/2+i-3J2/2.



6) 3ammmemo migkopeHese uncao 1 —1 B TpuromoMerpuuHiit hopmi
i —1=+/2(cos(3n/4)+isin(3n/4)).

3a npyroto dopmyoro Myaspa

3fi—1= 5{/ V2 (cos(3n/4)+isin(3n/4)) =
_ %(0083n/4+2nk Lisin 37’[/4+27tk)
3 3

, A€ k:Olllz

— %(COS(TCM +27k/3)+isin(n/4 +27k/3)).

rpu k=0: i-1= 8/2(cos(n/4)+isin(n/4))= f(lH)
mpu k =1: /i1 =%/2(cod11n/12)+isin(11/12)).
mpu K =2: ¥i-1=%2(cos19n/12)+isin(19n/12))=
=§/2 (cos(-5m/12)+isin(-5m/12)).
Mpukaag Ne6. Po3s’s3aTH KBagpaTHe PiBHSHHS:
a) 422 +47+5=0; 6) z°—4z+7-4i=0; B) 2> +2iz—-1+2i=0.

Po3B’si3aHuA.

. —4+8 1.
a) D=4>-4.4.5=-64; JD=v-64=8i; 7,,=———=-_=i

6) D=(—4)*—4-1-(7—4i)=-12+16i =4(-3+4i) ;

VD = JA(=3+4i) =2,/ 1+4i +4i%) =2\/(1+2i)? =
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—2(1+2i): zm:wzzimzi); 2, =3+2i: 7,=1-2i.

B) D=(2i)—4-1-(-1+2i)=-8i : VD =+/-8i=

= J8(cos(~n/2) +isin(-n/2)) = 22 (cos(-n/ 4) +

risin(-n/4))=2v2(V2/2-i(V2/2))=2-2i ;

zllzz_ZIi(zz_ZI):—ii(l—i); 2,=1-2i: z,=-1

2.3 [luTaHHs 11 caMonepeBipKu

1. 3aranibHMIA BUTJIS KOMIUIEKCHOTO YHCIIa y alireOpaiuHyil popmi.

2. Sxi anreOpaiuni aii 3pydyHo BUKOHyBaTH Hax KUY y anreOpaiuHii
dbopmi?

3. Sk came BukoHyw0Thcs apupmernuni Aii Hax KUY y anreOpaiuniit
dbopmi?

4. Illo Take KOMIUIEKCHO-CHPsKEH1 yucna? Ski iXHi BIacTUBOCTI?

5. 300paxkennss KU Ha KOMIUIEKCHIN TJIOIIUHI.

6. 3aranbHUN BUTJIS KOMIUIEKCHOTO YHCIA Y TPUTOHOMETpUUHY1N hopmi

7. Sx1 anreOpaiuHi A1l 3py4HO BUKOHYBaTH Haj KY y TpuroHomeTpuyH4iii
dbopmi?

8. SIx came BUKOHYIOThCS anreOpiuni aii Hag KY y Tpuronomerpuundviit
bopmi?

9. 3aranbHuii BUTJIS] KOMIUIEKCHOTO YHCIIa y IOKa3HUKOBIHM opMi

10. Ski anreOpaiuni aii 3py4Ho BuUkoHyBath Haj KY y moka3HUKOBIH

dbopmi?
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11. SIx came BuKOHYyIOTbcA anreOpiuni naii Hag KY y moka3HHKOBIiM
dbopmi?
12. Sxkum uyuHOM 37ilicHIOEThCS mepeTBopenHs KY 3 oxaniei ¢opmu

3anucy y 1HIry?

2.4 TunoBi NpuKIaaM KOHTPOJIbLHUX 3aBIAHb

Bapiaum Nel
1. 3HalTH KOMIUIEKCHE YHCIIO 7 — Aa—7% + 24
Z3
AKIWO z) =7 +4i; 2z,=5-6i; 2z3=4-3i; , _103_(4 =33
25 25
2. 3HalTH BCi 3HAUYEHHS KOPEHS /-8
3. IligHecTy 10 CTEneHs: @+i)*
4. 3amnucatu Z B anreOpaiyHiil, TPUTOHOMETPUYHIHN Ta MOKa3HUKOBIM opMax Ta
300pa3uTH HOro Ha KOMIUIEKCHIH IJIONIMHI ,_—2~2
1+1
Bapianm Ne2
1. 3HANTH KOMIUIEKCHE 9nucio 7 — 1 -%2 a
Z3
iy _ . _ . 49 (15 .
KO  z, =5—-3i, 2z, =2+41, z3 =6—41, Z, :_+[+\@j|
26 26
2. 3HalTH BC1 3HAYCHHS KOPEHS i
3. ITigHecTH 10 CTENeHs: a+i)*?
4. 3anucatu Z B anreOpaiuHii, TPUTOHOMETPUYHIN Ta MOKa3HUKOBIN (hopmax.
300pa3uTy HOro Ha KOMIUIEKCHIN MJIOIIKHI ,__ 4
1+i+/3
Bapianm Ne3
1. 3naiiTh KOMIUIEKCHe unCIO 7z =47 %2 4 7 |
Z3
SKIWO 7, =2+3i; 2z, =-4-5i; 23=3-2i; z,=3-2_23
13 13
2. 3HalTH BCl 3HAYCHHS KOPEHS 41
3. Tlinnectu 10 cremnens: @-i)

4. 3anucaty Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta TOKa3HUKOBIHM (opmax.
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300pa3uTu HOoro Ha KOMIUIEKCHIN TUIONTHHI 242

1+
Bapianum Ne4
1. 3HaliTH KOMILIEKCHE unucio , 4 —-%2  , ;
4
Z3
SKIO 7, =4+7i;, 2z, =6+5i; 23=3+2i; 5, -_1_ (10, =},
4
13 13
2. 3HalTH BCl 3HAUYECHHS KOpPEHs A1+i
3. [limaecTH 10 crermeHs: (2+3i)°
4. 3anmcaru Z B anredpaiuHiii, TPUTOHOMETPUYHIN Ta MOKa3HUKOBIN opMax.
300pa3uTu HOro Ha KOMIUIEKCHIN TIONTMHI ,__ 232
1+i
Bapiaum Ne5
1. 3HaiiTH KOMIUIEKCHE YHCIIO ,_Aa—"%2
= 4
Z3
SKIO 7, —=2-7i; z,=4+6i; 2Z3=5+2i; 5,24, 3;
29 29
2. 3HaliTH BCl 3HAYCHHS KOPEHS Y-16
3. IligHecTH 10 CTeneHs: a-i)
4. 3amnucaru Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIHN dopmax.
300pa3uTH HOTro Ha KOMIUIEKCHIM TUIONIMHI ,___ 4
1-i+/3
Bapiaum Ne6
1. 3HaliTH KOMIIJIEKCHE YuCIo , _ Za =22  , ;
= 4
Z3
AKINO  7) =3—20; 2z, =5-4i; 2z3=2+3i; ,, _11, 3,
13 13
2. 3HaliTH BCl 3HAYCHHS KOPEHS 6/1/2
. .\6
3. [limnectn 10 cremneHs: — /3 +i
2
4. 3anucatu Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIN (opmax.
300pa3uTH HOro Ha KOMIUIEKCHIN ruiommei ~~ , _ _ 2V 2
1—i
Bapiaum Ne7
1. 3HaiiTH KOMIUIEKCHE YHCIIO ,_A"%
- 4
Z3
AKINO 2y =3—40; 2, =-7+i; 2z3=2+5i; , __ 7 3,

——+
29 29
2. 3HalTH BCl 3HAYCHHS KOPEHS 3/(2—1)
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3. [ligHecTu 10 cTeneHs: 2+i)

4. 3anmcaru Z B anredpaiuHiil, TPUTOHOMETPUYHIN Ta MOKa3HUKOBIN opMax.

300pa3uT HOro Ha KOMILJIEKCHIN IIIOIINHI ,__3V2
1+i
Bapianm Ne§
1. 3HaliTH KOMIUIEKCHE YHCIIO =2y,
- - 4
Z3
AKIO 7y =2+7i; 2z, =-1+6i; 2z3=5-i, ,, _ 7 _5;
26 26
2. 3HalTH BCl 3HAUYECHHS KOpPEHs 8—i
3. ITizHecTH 0 CTETEHS: A+3i)’
4. 3anucatu Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIHN dopmax.
300pa3uTy #foro Ha KOMIUICKCHIN uionmuai ~ , _ _ V2
1—i
Bapianm Ne9
1. 3HaiiTH KOMIUIEKCHE YHCIIO ,_4A=2%2
- 4
Z3
MO 2 =—3—7i; 2, =2-60; 2z3=5+i; z,=224 1]
26 26
2. 3HalTH BCl 3HAYECHHS KOpPEHs 1+ 2i
3. IligHecTy 10 CTEeeHs: (—1-i)°
4. 3amnucatu Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIHM (opmax.
300pa3uTy 0ro Ha KOMIUIEKCHIN MJIOIUHI ,__2V2
2—1i
Bapianm Nel(
1. 3HaliTH KOMILJIEKCHE YUCIIO ,_f=%2  ;
= 4
Z3
AKINO 2, =7 +i; Zp=-1-i; 23=3+2i; g, -1, 7;
13 13
2. 3HAWTH BCl 3HAYCHHS KOPEHS Y+
3. IligHecTu 10 cTeneHs: (2-i)y
4. 3anucaty Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta TTOKa3HUKOBIHM (opmax.
300pa3uTy HOro Ha KOMIUIEKCHIN MJIOIIKHI ;=4 V2
1—i

Bapiaum Nel |

1. 3HalTH KOMIIJIEKCHE YHCIIO ;4172

+ 2,
Z3
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w

AKIMO 7y =—3-3i;, 2, =7+2i;, 23=2+6i, ,, __31_ 29,

40 40
. 3HATH BCl 3HAYEHHS KOpPEHs R1-i
. [lignectn no creneHs: 1+7i)
. 3anucaTH Z B anreOpaiuHiii, TPUTOHOMETPHUYHIN Ta MOKa3HUKOBIN (popmax.
300pa3uTy HOTro Ha KOMIUIEKCHIN MJIOIIKHI ,_ 2
2 2i
Bapianm Nel2
. 3HATH KOMIUIEKCHE 4uca0 5, — %41 —2%2 , ,
= 4
Z3
AKIO z; =—4+3i; z,=7-5i; z3=-3-3i; , __17 11.
4=
18 18
. 3HATH BC1 3HAYEHHS KOPEHs 5 —2i
: \2
. [limHecTn 10 cTerneHs: («/ 2 — |)
. 3anMcaTH Z B anre0paidHiii, TPUTOHOMETPHUYHIN Ta MOKAa3HUKOBIN (popmax.
300pa3uTu HOTro Ha KOMIUIEKCHIH TUIOIIMHI ,___ 6
1—i~/2
Bapianm Nel3
. 3HAlTHU KOMIUIEKCHE YHCIIO 7 = a=2% + 240
Z3
SKIWO 2 =—7-8i;, z,=4-10i; 2z3=2-3i; , __7 .5,
13 13
. 3HAWTH BC1 3HAUCHHS KOPEHS 3/2 31
. [linnecTn 10 creneHs: (8 + 1/ 2)3
. 3anucaTH Z B anreOpaiuHiii, TPUTOHOMETPHUYHIN Ta MOKAa3HUKOBIN (popmax.
300pa3uTy HOTo HAa KOMIUIEKCHIN TJIONIHHI ,_ 22
2—i~/2
Bapiaum Nel4
. 3HalTH KOMIUIEKCHE YUCIIO ,_Aa—"%2
= 4
Z3
AKIO 2, =—6-5i; 2z, =3+4i;, z23=-1+7i, , _ 3 7.
4 =
50 50
. 3HATH BCl 3HAYCHHS KOPEHS 411 8i
. [TimHecTn noO creneHs: (2-7i)

. 3ancaTu Z B anreOpaiuHiii, TPUTOHOMETPHUYHIN Ta MOKa3HUKOBIN (popmax.

306pasuTi HOro Ha KOMIUIEKCHil mnomuHi  , _ 32
1+i
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Bapianm Nel5

1. 3HalTH KOMIUIEKCHE YHCIIO _ 4 —72

z + 2z,
Z3 4
AKIO 29 =—8+2i;, Z,=-2+7i; 23=-3+i, L, __3 _ 9,
4 10 10
2. 3HAWTH BCl 3HAYCHHS KOPEHS 41— 2i
3. IligHecTn 10 cTeneHs: (1+ i3 )5

4. 3anmcartu Z B anredpaiuHiil, TPUTOHOMETPUYHIN Ta MOKa3HUKOBIN opMax.

300pa3uTy HOro Ha KOMIUIEKCHIN MJIOIIKHI 7 — 1-v2
1—i
Bapianm Nel6

1. 3HaliTH KOMIUIEKCHE YHCIIO 7 — Q=% + 240

Z3

4 52 52
2. 3HalTH BCl 3HAYCHHS KOPEHS 37 + 2i
N2

3. ITigHECTH 70 CTENeHs: [@ b

2 2

4. 3anucatu Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIN (hopmax.
300pa3uTy HOro Ha KOMIUIEKCHIN IUIONIMHT ~ , _ V2 + 2

1+
Bapianm Nel7

1. 3HalTH KOMIIJIEKCHE YHCIIO ,_f1=%22  ,;

4

Z3
akmo 2 =1-8i; 2, =9+3i; z3=3-6i; , _11 18,
445 45

2. 3HAWTH BCl 3HAYCHHS KOPEHS A+ 3i
3. IligHecTH 10 CTEIeHS: B—7i)P

4. 3anucaru Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIN (opmax.
300pa3uTy HOro Ha KOMIUIEKCHIM miommui ~ , _1— V2

4+1i
Bapianm Nel8

1. 3HaliTH KOMILJIEKCHE YK CIIO L Sl

- 4

Z3
AKIO 2z, =7—2i, 2,=-5+6i;, Z3=3-2I, 2, =L+ 3
13 13

2. 3HalTH BCl 3HAYCHHS KOPCHS 3/4—2i
3. IligHecTH 10 CTEneHs: B-i)’

4. 3anucaru Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIN (opmax.
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300pa3uTH HOro Ha KOMIUIEKCHIN ILIOIIUHI _ 2

J2 —i
Bapianm Nel9
1. 3HaliTH KOMILJIEKCHE YKCJIIO ,_A"%
= 4
Z3
AKIIO 21:—1—i; 22:5+6|, 23:1_i; Z4=£— “2|
2 2
2. 3HalTH BCl 3HAYCHHS KOPEHS 4/3j
3. [ligHeCcTH 0 CTETCHS: (2 i «/2)5
4. 3anmcartu Z B anredpaiuHiil, TPUTOHOMETPUYHIN Ta MOKa3HUKOBIN opMax.
300pa3uTu HOro Ha KOMIUIEKCHIN TIONTHHI ,_ 1
V2 +i+/2
Bapianm Ne20
1. 3HaiTH KOMIIJIEKCHE YHCIIO ,_Aa—"%2
= 4
Z3
KO 2y =2+ 21, z,=—7—-3i, 2z3=7—2i; 2, — 18 _ 21,
53 53
2. 3HalTH BCl 3HAYCHHS KOPEHS 3/2—2i
3. ITizHEeCTH 1O CTEIEHS: @+3i)?
4. 3anucatu Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIN (hopmax.
300pa3uTy HOoro Ha KOMIUIEKCHiH mwiommni ~ , _ 2—+/2
1—i
Bapianm No2 1
1. 3HailTH KOMILJIEKCHE YHCIIO 2, — 2, ;
z="F—"2=+4+12,
Z3
AKINO  7) =—6—2i; 2z, =5+i; 2zg=—4+2i;, ,, __11 19,
20 20
2. 3HaliTH BCl 3HAYCHHS KOPEHS Y—-4a
3. IlizHecTu 10 cTENEHS: 1L+3i)P°
4. 3amnucaru Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIHM opmax.
300pa3uTu #oro Ha KOMIUIEKCHIN TUTONTHHI ,_ 2
1—2i
Bapianm Ne22
1. 3HaliTU KOMIUIEKCHE YHCIIO ,_A"%2
= 4
Z3
AKIO 7, = -3+ 2i; 2,=7-6i, 2z3=8-i, , _ 9, 7,
65 65
2. 3HalTH BCl 3HAUYEHHS KOpPEHs 1 V3,
2 2
: \4
3. [lizaecTu 10 cremeHs: (»,/2 +7 |)
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4. 3anmcartu Z B anredpaiuHiii, TPUTOHOMETPUYHIN Ta MOKa3HUKOBIM opMax.

300pa3utu HOro Ha KOMIUIEKCHIH IITOMIMH1 ,_Nv2-1
3i
Bapianm Ne23
1. 3HaliTU KOMIUIEKCHE YHCIIO ,_A7%2
= 4
Z3
AKIO 2y =7+61; 2z, =-5-91; z3=-9+i, _ 27 33,
Zy =———i
82 82
2. 3HalTH BCl 3HAYCHHST KOPEHS [— 3+ 4i
3. [limHecTn 10 cTeTeHs: V3+1)?
V2
4. 3amnucatu Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIHN dopmax.
300pa3uTy HOTro Ha KOMIUIEKCHIN MJIOMIKHI ,__ 2
V2 +1i
Bapianum Ne24
1. 3HaliTh KOMIUIEKCHE YHCIIO _Z4—72 ;
z=">—"2=+7,
Z3
AKIMO 73 =2+9i, 2z,=-7-3i;, 2zz3=-4+5i;, _ _ 19 23,
4 =———"——i
41 41
2. 3HaiiTH BCi 3HAYEHHS KOPEHS 1—i
3. [ligHeCTH 10 CTETCHS: (ﬁ _ i)5
4. 3amnucaru Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIHM opmax.
300pa3uTu HOro Ha KOMIUIEKCHIH TUIOIIUHI ,_2-~2
5—1i
Bapianm Ne25
1. 3HaiiTH KOMILJIEKCHE YHCIIO ,_f—2 ,
=1 =242,
Z3
AKIO 7z, =—6—5i, 2z,=-7-—2i, 23=3+6i, 2, =L+ 8
45 45
2. 3HaiiTH BCi 3HAUEHHS KOPEHS i
3. IligHecT 10 cTENeHs: (1 +i-/3 )3
4. 3anucaru Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIN (opmax.
300pa3uTy Horo Ha KOMIUIEKCHIN TJIOMUHI ,_1-~2
1+1i
Bapiaum Ne26
1. 3HalTH KOMIUIEKCHE YHCIIO _Z1—23 ;
z="2—"=2+27,
Z3
KO zp =3+7i; 2,=-6-6i; z;=-5+7i; z,——— _ '
74 74
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N

. 3HalTH BCl 3HAYCHHS KOPEHS -1
. IlizHecTH 1o cTeneHs: a—ivz2)

w

4. 3anucaru Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIHN dopmax.
300pa3uTu #Ooro Ha KOMIUIEKCHIM TUIONTHHI 2

Bapianum Ne27
1. 3HalTH KOMIIJICKCHE YHCJIO ,_f=%2
= a
Z3

AKIO 7y =250, 2z,=-7-4i, z3=-4+2i; , __1 3.
4 20 20
2. 3HAWTH BCl 3HAYCHHS KOPEHS 3-8

. IligHecTH N0 cTeneHs: (2—2vzZi)

w

4. 3anucaru Z B anreOpaiyHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIN (hopmax.

300pa3uTi HOro Ha KOMILUIEKCHIH MJIONIMHI ;- 1—~2
1+2i+/2

Bapianm Ne28

1. 3HailTH KOMILJIEKCHE YHCIIO P B
Z3

AKIO 2, =3+2i; 2,=-5+7i;, 2z3=6-i; __ 7 5

N

2. 3HAWTH BCl 3HAYCHHS KOPEHS 1—i
3. IlizHecTu 10 cTENEHS: +iva)y

4. 3amnucatu Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIHM opmax.

300pa3utu HOro Ha KOMIUIEKCHIH IITOMIMHI ,_ 3
1—i

Bapianm Ne29

1. 3HailTH KOMILJIEKCHE YHCIIO ;2o
Z3

AKIO  z; =—-4-2i, 2z,=5+6i, 2z3=-5+2i, _, _ 9 11,

+ 24’

2. 3HalTH BCl 3HAYCHHS KOPEHS /[—11—60i

3. [TigHecTH 110 CTEMNEHs: [— V3 + ijG
2

4. 3anucaru Z B anreOpaiuHii, TPUrOHOMETPUYHIN Ta MOKa3HUKOBIN (opmax.

300pa3uTu HOro Ha KOMIUIEKCHIM TUIONTHHI 2
zZ=—
\/§ —+ 1
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Bapianm Ne30

1. 3HalTH KOMIUIEKCHE YHCJIO _ 4 —23 :
z + 24
Z3
AKIO  z) =2—6i; 2z, =—3-4i; 2zz3=7+i; ,, __11_ 19,
50 50
2. 3HalTH BCl 3HAUYECHHS KOpPEHs 31
3. [limHEeCTH 0 CTETICHS: (\/5 _ i)4
4. 3anmcaru Z B anredpaiuHiil, TPUTOHOMETPUYHIN Ta MOKa3HUKOBIN opMax.
300pa3uTy HOTO HAa KOMIUIEKCHIN TIIOMINHI ,__ 4
1+i+/3
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