06.11.2024 TI'pyna b-1
Buma matematuka Ypok 63-64
Tema ypoky: [lii Haj KOMIJIEKCHUMH YHWCIAMM, 110 3allMCaHi B TPUTOHOMETPUYHIM
dbopmi.
Merta ypoky :
- chopMyBaTH B yUHIB BMIHHSI BUKOHYBAaTU OOpaxyHKH HaJ KOMIUIEKCHUMH YUCIAMU,
1[0 3amKcaHl B TPUTOHOMETPUYHIN (pOpMIi;BUBUEHHS A1 HAJ KOMIJIEKCHUMH YUCIaMHU
3aMuCcaHuX y TPUTOHOMETPUYHIN (opmi;
- PO3BHMBATH CaMOCTIMHE JIOTIYHE MUCJIEHHS, BMIHHS MOPIBHIOBATH, Yy3araJlbHIOBAaTH,
CUCTEMAaTU3YBaTH, POOUTH BUCHOBKH, PO3BUBATH MAaTEMAaTUYHE MOBJICHHS,
- BUXOBYBAaTH HAayKOBUM CBITOIJIAJ YYHIB, KyJbTYpYy MUCbMa, KOMYHIKATUBHI HAaBUYKH,
MIOYYTTS B3aEMOIIOBArH.

Marepianu 10 ypoxky
JUT HA/i KOMILIEKCHHMH YHCJIAMH B TPHIOHOMETPHYHII dopmi

1. Hexaii 3ajano jBa uvcia z,, Z, B TPHrOHOMETPHUHIH (opmi
Z; =1 (cosa +isina)i z; =ry(cosf + isinf)
Jeskl onepauii Hag HUMH MOAIMBO BUKOHYBAaTH B cripoweniit ¢popmi. Huxkue Oyaytn
HaBejIeH] MpaBHJIa, K JI03BOJISIOTH MIBHIAKO 00YHCITIOBATH JIOOYTOK KOMILIEKCHHX
qHCeN, X YACTKY, MIHECEHHS /10 CTEeNeHs Ta 3HAX0KeHHA KopeHs , Oy/Ib-1K0ro
nopanky. [IpaBunaa He HaATO CKTAMHI 1 JOTIOMOKYTH 36KOHOMHUTH Oarato Jacy Ha
MPakTHILL,

1. MHOMeHHS:
[TpaBuino MHOMKEHHSA KOMILICKCHHX YHCE 3alUCaHuX B TPUIOHOMETPHYHII (hopMl HACTYIIHE:
Tpu MHOMCEHHT KOMNAEKCHUX YUCET IX MOOVTI NEPEMHONCYIOMBCA, 4 APZYMEHMU 000AOMbCA.

z -z, =t r(cos(a+ f)+ism(a+ f))

2. Hunenusi: [Tpu aurenni KOMIUIEKCHUX YUCET IX MOAYJIL AUISTLCS, @ apryMeHTH
BUIHIMAKOTHCH.

o R ﬁ(cog(a — [)+isin(a—f3))
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3. [hianecenns no creneus: Ipu niaHeceHH! KOMIUIEKCHOTO YMCIIA A0 CTENEHI MOIY/1b
MIHOCHMO 710 NOKA3HUKA, 4 APrYMEHT HAa HbOr0 MHOMKHMO

z'"=r"(cosa-n+isina-n)
4. Nobysanus kopeus n-ro creneuns (dhopmyna Myaspa):
Jlnsg o0vMciieHHs KOpeHsi 3 KOMIUIEKCHOTO 4Hcia 3actocoByeMo ¢opmyny Myaespa-Jlaniaca

- . a+2m . . a+2rk
z=4r| cos =" 4 isin— " | e ke Z.



Veaoicio pozensineme ma ugyime Npasuia nionecenta 0o cmenens yucel.
1) 3naiiTn 23, K110 KOMIUIEKCHE YMCIIO 3a/1aHO B TPHTOHOMETPHYHITH (hopmi
z= 4[c05(10°) + z'sirl(llilG :IJ
3a NpaBHIIOM MIIHOCHMO /IO TPETHOTO CTETEHS
¥ = 4% (c0s(3-10°) +7sin(3-10° )| = 64 cos [30° ) +1sin(30° | | =
31
:64[£+ 1'—] =323 +32
: 2 T'yT HeEMae 4Oro KOMEHTYBATH, BCE UTOCTpYe (opmyria.
2) 3uaiiti |, z'? axuio yKcno piBue
z :2(005[150) +5in[15"])
BuKkonacMo miaiecenis 10 IBaiaiuiaroro cTeners

*=4096( cos(12-15° | +5in(12-15° )| = 4096 cos(180° ) + isin(180) | = 4096:.
O0uncneHHs Tex He CKIaHl, apryMeHT |5 rpaaycis 103BOJISE JIETKO 00MMCINTH CHHYC Ta
KOCHHYC.

3uaiiTH KOPIHb KBAJAPATHUH KOMIUIEKCHOrO umucia, AKILO Z=1,

m
[TogamMo 4HCI0 Y TPHTOHOMETPHYHIHA hopmi =32
=0+l =L0=2,

2 d

3a dopmyioro Myaspa 30axX0IMMO KOPIHb 3 YABHOI
4aCTHHH

E+2:fn[c £+2frk

AJIT:\E cos ZT +1sin

[Tixcrasnsioun k=0,1, o'rpﬁmacme ,[[BEI Kopeui

el 5

zzzcos[fﬁ]mm[&ﬁ] J_IQ

4 2 2
Orpumanl 3Ha4YEHHs JIeKATE Ha KO OJMHHUYHOTO paflycy 3 USHTPOM B OYATKY

KOOPJIMHAT, BIAMOBIJIHO B TEpPIIiil Ta TpeTiii uBepTi. BapTo 3a3Ha4¥mTH, MO 3TIHO MPaBHiIa
3HAXOKEHHA KUIBKICTE KOPEHIB Mae OYTH OIHAKOBA 3 TIOKA3HHKOM KopeHs (cTemins 1/2

. . n A
o3nHa4ac 2 kopeul unucia). Ao, Hanpukiaa MacMo Kopiib Y Z TO po3B'sa3KIB NOBUHHO
6yTH 1, a B hopmyi [T KopeHs nepeGupaemMo 3Ha4eHHs k=0,1,...,1--1 | A KOKHOTO
3HAXOJAWUMO BIIMOBIIHE 3HAYECHHS.



Kopeni kgaaparsHoro pisassaas. Bix'eMHui JucKpuMiHanT
p p P p

[Tpu 3naxomxenui po3s'sa3KiB KBAAPATHOrO piBHSAHHA OVBAIOTL CUTYALI KOIM OTPUMYCMO
Bix'emumii amckpuminanr. Ile o3navac, mo Ha MHOMKHHI JUACHUX YHCEN Take PIBHSHHS
]JO'SB‘H'Sl{iB HEMAE. D,EI,HEIK 3 BBCIACHHAM B pPO3rial KOMIUICKCHHX 4YMCCIT CTaE MOMIIHBHM
3HAXO0UKEHHS KOPeHs 3 Bil'eMHOTO JUCKPUMIHAHTA Ta PO3B'I3aHHA TAKHX PIBHAHD.

Posrnanemo METOIMKY 3HaXOIKEHHs PO3B'A3KY KBaIPaTHOIO PIBHAHHS 3 BII'€MHHM
AUCKpUMIHAHTOM. Hexalt MaeMo PIBHSHHS BUIIATY

ax’ +hx+c=0.
JIMCKPUMIHAHT 3HAXOAUMO 3a (hOPMYII0H)
D=4 -4.g-¢c
Y BUIIagKy, KOIU JUCKPUMIHALT — HEBLI'CMHE YHCIIO Dz0 OTPUMYCMO [IBA [I1HCHI KOpeHl
~b++D
2a

SIKIIO INCKPHMIHAHT BiI'eMHHH <0, TO 3a BIACTHBICTIO KOMIUIEKCHHX YHCEN KBaJpaT YABHOI
YaCTHHH PIBHUH MIHY OQMHHLI 1?=-1 , TOMY KOpPE€HI 3 IUCKPUMIHAHTA NPUAMYTEH 3HAYCHHS

D=-k’ :b\/5=i‘k’-f.
[Tpu 1IbOMY PO3B'A30K KBAJPATHONO PIBHAHHSA 3 BITEMHUM JTUCKPHMIHAHTOM Terep ICHYE 1
iioro MoKeMo 3HaHTH 3a GOpMYIIoIo
-btk-i
2a

Takum urMHOM, 3aBAAKH KOMILIEKCHUM YHUCIIAM BAACTLCHA PO3B A3aTH PIBHAHHA, AK1 B LIKOJI1
YCIX BUWIIH, 1110 HE MaKOTh KopeHiB. HaBeeMo po3B'a3KkH JIEKUTEKOX TIPHKIA/IIB.

X2~

X2~

BualiTH po3B'SA30K KBAAPATHOTO PIBHSAHHSA

P 4+4x+5=0.

Po3B'a30Kk. OOYHCITIOEMO THCKPUMIHAHT
2
D=4"-4.1-5=-4.
Bin Bt eMiuii, TOMY KOpeml pIBHAHHS NPHHMYTHL KOMIUIEKCHI 3HAYEHHS
_—4+tv-4
-ux L 2 - = .
2

. n=-24+2ix,=-2-2-1.
ITicnst CrpoLieHb, OTPUMAEMO 3HaYeHHs | > 2

Q0uncness., gk DauuTe, HEDAr4aTO 1 PO3B'AZKH OTPHMYEMO B JIOCHTE NPOCTHIH ¢riociO.
JlomalirHe 3aBaaHHS:
a) 3uaiiTH po3B'A30K KBaApaTHOro piBHsHS Z2 — 62 + 34 = 0

0) Jlano kommnexkche YMeno z =1-iv'3; 3yaiitn 2

z' =1 +iw’§;

B) 3yaiitu KOPEHI pPIBHAHHA:

3BOpOTHIii 3B's130K
E-mail vitasergiivnal992@gmail.com
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