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KoMnaeKkCcHble Yncna




KoMnnekcHble yucna

PaccmoTprM KBagpaTHOe ypaBHeHe
22+ pz+q=0

C oTpnuaTeENbHbIM AUCKPUMWHAHTOM
D=p>—4q<0.

AT, Moaynb 2, Jlekuunsa 2.3




KoMnnekcHble yucna

PaccmoTpum kBagpaTHOe ypaBHeHune
224+ pz+qg=0

C OTPNLATENBHLIM AUCKPUMUHAHTOM
D=p>—4q<0.

Mepennwem ero 8 Buge D = —|D)|

AT, Moaynb 2, Jlekuunsa 2.3




KoMnnekcHble yucna

PaccmoTpum KBagpaTHOe ypaBHeHMe
224+ pz+qg=0
C OTPULATENBHBIM AUCKPUMUHAHTOM
D=p>—4q<0.
Mepennwem ero 8 Buge D = —|D)|
n OOpMasbHO BOCMOIb3YEMCSt CTaHAaPTHO
POPMYSION ANS1 KOPHER KBAaAPaTHOTO YPaBHEHNS:
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KoMnnekcHble yucna

PaccmoTpum KBagpaTHOe ypaBHeHMe
224+ pz+qg=0
C OTPULATENBHBIM AUCKPUMUHAHTOM
D=p>—4q<0.
Mepennwem ero 8 Buge D = —|D)|
n OOpMasbHO BOCMOIb3YEMCSt CTaHAaPTHO
POPMYSION ANS1 KOPHER KBAaAPaTHOTO YPaBHEHNS:
—p++vD

Z1,2
’ 2
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KoMnnekcHble yucna

PaccmoTpum KBagpaTHOe ypaBHeHMe
224+ pz+qg=0
C OTPULATENBbHBIM AUCKPUMUHAHTOM
D= p?>—4q<0.
Mepennwem ero 8 Buge D = —|D)|
n OOpMasbHO BOCMOIb3YEMCSt CTaHAaPTHO
POPMYSION ANS1 KOPHER KBAaAPaTHOTO YPaBHEHNS:
_—p=VD _—p£/-[D]
2 2

4R,
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KoMnnekcHble yucna

PaccmoTpum KBagpaTHOe ypaBHeHMe
224+ pz+qg=0
C OTPULATENBbHBIM AUCKPUMUHAHTOM
D= p?>—4q<0.
Mepennwem ero 8 Buge D = —|D)|
n OOpMasbHO BOCMOIb3YEMCSt CTaHAaPTHO
POPMYSION ANS1 KOPHER KBAaAPaTHOTO YPaBHEHNS:
—p+vD —p++/-ID|
N > B
_ —px V1D @
> ‘
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Zyp =

KoMnnekcHble yucna

—p+V-1/ID|
: |

AT, Moaynb 2, Jlekunsa 2.3




Z1p =

KoMnnekcHble yucna

—p+v-1.v/|D]
; |

AT, Moaynb 2, Jlekumnsa 2.3




KoMnnekcHble yucna

127 _p++/—1-1/|D]
5 .
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KoMnnekcHble yucna

212 — —p:l:\/—].-\/|D‘
> :
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KoMnnekcHble yucna

2172 = _p:|: \% _1. V ‘D‘
2 .
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KoMnnekcHble yucna

—p£V-1V/[D|
. .

Z1p =
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KomMnnekcHble 4ucna
—p£v-1+/[D|
> .

B nanHoii dopmyne npobnema coctout B v/ —1.

Z1p =
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KomMnnekcHble 4ucna
—p£v-1+/[D|
> .

B nanHoii dopmyne npobnema coctout B /—1.

Z1p =
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KomMnnekcHble 4ucna
—p£v-1+/[D|
> .

B nanHoii dopmyne npobnema coctout B /—1.

Z1p =

Takoro 4mncna B MHOXeCTBe ,EI,GI7ICTBVIT€J'IbeIX
HYNCEN HET.
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KomMnnekcHble 4ucna
—p£v-1+/[D|
> .

B nanHoii dopmyne npobnema coctout B v/ —1.

Z1p =

Takoro 4mncna B MHOXeCTBe AGVICTBVITGJ'IbeIX
HYNCEN HET.
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KomMnnekcHble 4ucna
—p£v-1+/[D|
> .

B nanHoii dopmyne npobnema coctout B v/ —1.

Z1p =

Takoro 4mcia B MHOXKECTBE AeACTBUTENbHbIX
yncen HeT. Beenem obosHaveHme

i=+v—1
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KomMnnekcHble 4ucna
—p£v-1+/[D|
> .

B nanHoii dopmyne npobnema coctout B v/ —1.

Z1p =

Takoro 4mcia B MHOXKECTBE AeACTBUTENbHbIX
yncen HeT. Beenem obosHaveHme

i=+v—1

BennduHy i HazoBeM MHUMOI eauHUNLENR

AT, Mogynb 2, Jlekuyus 2.3 2 /35



KomMnnekcHble 4ucna
—p£v-1+/[D|
> .

B nanHoii dopmyne npobnema coctout B v/ —1.
Takoro 4ucna B MHOXECTBE AeACTBUTEbHBIX

Z1p =

yncen HeT. Beenem obosHaveHme

i=+/—1
BennduHy i HazoBeM MHUMOW eaUHUNLENRA U
ONpefeuM Kak HEKUA MaTEMAaTUYECKUNIA ODBEKT,
YAOBNETBOPSOLWMNI YCAOBUIO

=1 &

AT, Mogynb 2, Jlekuyus 2.3 2 /35




KoMnnekcHble yucna

—p£V-1V/[D|
. .

Z1p =

i=+v—1
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KoMnnekcHble yucna

—p£V-1V/[D|
. .

Z1p =

i=+-1
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KoMnnekcHble yucna

—p£V-1V/[D|
. .

Z1p =

i =1

AT, Moaynb 2, Jlekunsa 2.3



KoMnnekcHble yucna

—p£V-1V/[D|
. .

Z1p =

=1
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KoMnnekcHble yucna

—p£V-1V/ID]
. .

Z1p =

=1
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KoMnnekcHble yucna

—p£V-1V/ID]
. .

Z1p =

=1

Torpa
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KoMnnekcHble yucna

—p£V-1V/ID]
. .

Z1p =
I =+—1.
Torpa
_—pEi/ID|
2

Z 2
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KoMnnekcHble yucna

—p£V-1V/[D|
. .

Z1p =
I =+—1.
Torpa
_—pEi/ID|
2

Z 2
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KoMnnekcHble yucna

—p£V-1V/[D|
. .

Z10 =
i=+/—1.
Torpa
_—pxiVIDI P . VID
S R T
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KoMnnekcHble yucna

—p£V-1V/[D|
. .

Z)p =
I =+/—1.
Torpa
—ptxi-+/|D D
Z1p = P ; H:—gzlzﬂ%:x:l:i-y.
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KoMnnekcHble yucna

—p£V-1V/[D|
. .

Z)p =
I =+/—1.
Torpa
—ptxi-+/|D D
Z1p = P ; H:—gzlzﬂ%zszi-y.
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KoMnnekcHble yucna

—p£V-1V/[D|
. .

Z)p =
I =+/—1.
Torpa
—ptxi-+/|D D
Z1p = P ; H:—gzlzﬂ%:x:l:i-y.
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KoMnnekcHble yucna

—p£V-1V/[D|
. .

Z)p =
I =+/—1.
Torpa
—ptxi-+/|D D
Z1p = P ; H:—gzlzﬂ%:x:l:i-y.

AT, Moaynb 2, Jlekumnsa 2.3



KoMnnekcHble yucna

OnpeneneHne

KoMnieKCHbIM 4YNCJIOM Z Ha3blBaeTCs
BblpaXkeHue BuAa X + i-y, rae X u y — 370
NeliCTBUTENbHbIE YNCNa, a | — MHUMas eauHnLa.
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KoMnnekcHble yucna

OnpeneneHne

KomMnaekcHbIM 4YUC/IOM Z Ha3bIBaeTCH
BblpaXkeHue BuAa X + i-y, rae X u y — 370
NeliCTBUTENbHbIE YNCNa, a | — MHUMas eauHnLa.
Yucno x Ha3biBaeTCcsa AEWCTBUTESIbHOW
4aCTbIO 4Yncna z n obosHavyaetcs Rez,
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KoMnnekcHble yucna

OnpeneneHne

KoMnnekCHbIM 4YNCNOM Z Ha3bIBaeTCs
BblpaXKeHWe BUAa X + I-y, TAe X U y — 3TO
NeliCTBUTENbHbIE YNCNA, a | — MHMas eanHNLa.
Yucno x Ha3biBaeTCcsa AEWCTBUTESIbHOW
4acTblO 4ncna z n obosHadaercs Rez, a 4ncno
y — MHUMOW 4acTblo 1 obosHavaeTcs Imz.
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KoMnnekcHble yucna

OnpeneneHne

KoMnieKkCHbIM 4YUCIOM Z Ha3bIBAETCS
BblpakeHne BuAa X + iy, roe X u y — aTo
NeACTBUTENbHbIE YKCNa, @ | — MHUMas eAnHNLA.
Yucno x Ha3biBaeTCcsa AEWCTBUTESIbHOW
4acTblO 4ncna z n obosHadaercs Rez, a 4ncno
y — MHUMOW 4acTblo 1 obosHavaeTcs Imz.
Ecnn x = 0, To KOMNIEKCHOE YNCNo z = iy
Ha3bIBatoT YUCTO MHUMbIM.
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KoMnnekcHble yucna

BmecTo 3anucu
X+iy
4acTO MULLYT KOpPOYe
X+ 1y wan x + yi,
OMyCKasi 3HaK YMHOXEHUS B MHUMOIA 4acTu.
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KoMnnekcHble yucna

BmecTo 3anucu
X+iy
4acTO MULLYT KOpPOYe
X+ 1y wan x + yi,
OMyCKasi 3HaK YMHOXEHUS B MHUMOIA 4acTu.

MHOXECTBO BCEX KOMMIEKCHbIX YNCEN
obosHa4vaetcsa bykeoit C.

AT, Moaynb 2, Jlekunsa 2.3



KoMnnekcHble yucna

OnpeneneHne

Yucna z = x+ iy n Z = x — Iy, oTAan4atowmnecs
JINWb 3HAKOM MHUMOIi 4acTy, Ha3blIBaAOTCS
KOMIMJIEKCHO COMPSi>XXeHHbIMMW.

AT, Mogynb 2, Jlekuyus 2.3 5/ 35



KoMnnekcHble yucna

Onpeaenerune
3anncb KOMMJIEKCHOMO Y1cia B BUAE Z = X + iy

Ha3blBaeTCs anredbpanydeckoii popmoii
3aMmnCKy KOMMJIEKCHOTO YnCIa.

AT, Moaynb 2, Jlekumnsa 2.3



KoMnnekcHble yucna

OnpeneneHne
[1Ba KOMMIEKCHBIX Y1CNa

zZi=Xx1+ 11 v 20 =X+ Iy
Ha3bIBAOTCA PABHbIMMW, €CAN PaBHbI UX
AEACTBUTENBHBIE U MHUMbIE YaCTW:

X1 = X2, y1 = Yo.

AT, Moaynb 2, Jlekumnsa 2.3




KoMnnekcHble yucna

Onpenenexne
CyMMOW [BYX KOMMIEKCHBIX YUCEN
zZi=x1+1y1 v 20 =X+ Iy
Ha3bIBAETCS KOMMJIEKCHOE YWCIIO
Z=2Z1+2o

AT, Moaynb 2, Jlekunsa 2.3




KoMnnekcHble yucna

Onpenenexne
CyMMOI AByx KOMMIEKCHBIX YMCEN
zZi=x1+1y1 v 20 =X+ Iy
Ha3bIBAETCA KOMMJIEKCHOE YUCIIO
z=2z1+2=(x1+x)+i(y1 + y),

AT, Moaynb 2, Jlekunsa 2.3



KoMnnekcHble yucna

Onpenenexne
CyMMOIi ByX KOMMIEKCHbBIX YUCES
zZi=x1+1y1 v 20 =X+ Iy
Ha3bIBAETCSA KOMMJIEKCHOE YUCIO
z=z21+2=(x+x)+i(yi + ),
a PA3HOCTbIO — KOMMIEKCHOE Y1CIO
Z =21 — 2o

AT, Moaynb 2, Jlekunsa 2.3



KoMnnekcHble yucna

Onpenenexne
CyMMOIii ABYX KOMMJIEKCHBIX YNCE
zZi=x1+1y1 v 20 =X+ Iy
Ha3bIBAETCA KOMMIEKCHOE YUCNIO
z=z21+2=(x+x)+i(yi + ),
a Pa3HOCTbIO — KOMMJIEKCHOE YUCNO
z=z1—2=((1—x)+ily1 — y2).

AT, Moaynb 2, Jlekunsa 2.3



KoMnnekcHble yucna

OnpeneneHne
Npoun3BeaeHnEeM aByx KOMMAEKCHbBIX YNCEN
zZi=x1+1y1 v 20 =X+ Iy
Ha3bIBAETCS KOMMJIEKCHOE YMCIIO
Z =212y
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KoMnnekcHble yucna

OnpeneneHne
Npoun3BeaeHnEeM aByx KOMMAEKCHbBIX YNCEN
zZi=x1+1y1 v 20 =X+ Iy
Ha3bIBAETCA KOMMJIEKCHOE YUCII0
z=2z 2= (x1xo — y1y2) + i(x1y2 + xo¥1).

AT, Mogynb 2, Jlekuyus 2.3 9/35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
ABYY1EHOB:

Z =21 29

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:

Z=21"2p = (X1 + iY1)'(X2 + iy2)

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:

z=2z1-20=(x1+ in1)-(x2 + iy2)

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:

z=z7-2=0+in)0e+ ip) =

= X1°X2 + X1°1y?
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KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:

z=z-2=(+in)0e+ iy) =

= X1"X2 + X1°1y>

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:

z=z1-z=(x1+ )0+ ip)=

= X1"X2 + X1°1y>

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:

z=z1-z=(x1+ )0+ ip)=

= x1Xo + X1+ iyo + iy X0 + iy1ciye

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:

z=z-2=(+in)0e+ iy) =

= x1Xo + X1 iyo + iy xo + iy1ciye

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:

z=z-2=(+in)0e+ iy) =

= x1 X+ X1 iyo + iy xo + iy1ciye

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:

z=z-2=(+in)0e+ iy) =

= X1 Xo + X-iy2 + iyr-xo + iy1-iy, =

= |i-i=i’ |

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:
z=z-2=(+in)0e+ iy) =
= X1 Xo + X-iy2 + iyr-xo + iy1-iy, =
= |i-i=i*=—1]

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:
z=z-2=(+in)0e+ iy) =
= X1 Xo + X iy2 + iyrxe + iy1-iy, =
= |i-i=i*=—1] =

= (x1x2—y1y2)

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:
z=z-2=(+in)0e+ iy) =
= X1 Xp + X-iy2 + iyr-xo + iyr-iy, =
= |i-i=i*=—1] =

= (x—y1y2) + i(x1y2 + xo)1).
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KoMnnekcHble yucna

[anHas dopmyna nosydaercst nyTem obbIYHOMO
apndPMETUYECKOTO NEPEMHOXKEHNS ABYX
LBYYJIEHOB:
z=z-2=(+in)0e+ iy) =
= X1 Xo + X-iy2 + iyr-xo + iy1-iy, =
= |i-i=i*=—1] =

= (xixo—y1y2) + i(x1y2 + xo)1).

AT, Mogyns 2, Jlekumnsa 2.3 10 / 35



KoMnnekcHble yucna

Onpeanenerne
YacTHbIM OT geneHuns AByx KOMMIEKCHbIX

4yncen zy = Xy + Iy1 U zp = Xp + Iy» Ha3bIBAETCS

KOMMJIEKCHOE YUCNO
21
zZ=—
22
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KoMnnekcHble yucna

Onpeanenerne
YacTHbIM OT geneHuns AByx KOMMIEKCHbIX

4yncen zy = Xy + Iy1 U zp = Xp + Iy» Ha3bIBAETCS

KOMTIMJIEKCHOE YUCN0
Z] X1X2 + Y1)2 XoY1 — X1)2
Z=_"="7 2 I—= 2 -

2 X5 + Y5 X5 + Y5
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KoMnnekcHble yucna

Onpeanenerne

YHacTHbIM OT geneHuns aByx KOMMIEKCHbIX
4yncen zy = Xy + Iy1 U zp = Xp + Iy» Ha3bIBAETCS
KOMMJEKCHOE YUCIIO

Z1  X1Xp T y1y2 L XoY1 — X1)2

zZ = — !
2 2 2 2
2 X5 + Y5 X5 + Y5

[aHHas dbopmyna nosy4aerTcst nyTemM YMHOMEHUS
YUCNUTENS 1 3HaMeHaTens apobu z;/z; Ha
4YNCNO, CONPSIXKEHHOE 3HAMEHATENIO, 2p.
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KoMnnekcHble yucna

[pumep:

AT, Moaynb 2, Jlekumnsa 2.3



KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens
HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i

AT, Moaynb 2, Jlekumnsa 2.3



KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens

HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i

a) z1 + z

AT, Moaynb 2, Jlekumnsa 2.3



KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens

HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i

a) Z1+ 2o = (1—/)—|—(3—|—2I)

AT, Moaynb 2, Jlekumnsa 2.3



KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens

HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i

a) Z1+ 2o = (1—/)+(3+2i):

=(1+3)+i(-1+2)

AT, Moaynb 2, Jlekumnsa 2.3



KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens

HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i

a) Z1+ 2o = (1—/)+(3+2i):

=(1+3)+i(—1+2)=4+1

AT, Moaynb 2, Jlekumnsa 2.3



KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens

HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i

a) Z1+ 2o = (1—/)+(3+2i):

=(1+3)+i(—1+2)=4+1

6) Z1 — 2o

AT, Moaynb 2, Jlekumnsa 2.3



KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens

HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i

a) Z1+ 2o = (1—/)+(3+2i):

(143)+i(-1+2)=4+1;
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KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens
HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i
7] =(1—-10)+(3+2i)=
(1+ ) i(—14+2) =4+
Z1 — (1 — I) (3 + 2/) =
:(1—3)+/( 1-2)
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)
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—

AT, Moaynb 2, Jlekuunsa 2.3



KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens
HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i
7] =(1—-10)+(3+2i)=
(1+ ) i(—14+2) =4+
Z1 — (1 — I) (3 + 2/) =
:(1—3)+/( 1-2)=-2-3j

Q)

)

(@)
—
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KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens

HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i

a) Z1+ 2o = (1—/)+(3+2i):

=(1+3)+i(—1+2)=4+1

6) 21—22:(1—i)—(3—|-2i):

=(1-3)+i(-1—-2)=-2-3j;
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KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens

HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i

a) Z1+ 2o = (1—/)+(3+2i):

=(1+3)+i(—1+2)=4+1

6) 21—22:(1—i)—(3—|-2i):

=(1-3)+i(-1—-2)=-2-3j;

B) z1-z=(1—1i)-(3+2i)
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KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens
HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i
z1+2=1-)+3+2i)=
(1+3)+/( 14+2)=4+i;
21—22_(1—i)—(3—|-2i):
(1-3)+i(-1—-2)=—-2-3j;
z1-z=(1—1)-(3+2i)=
1- 3—|—1 20 —1-3—1-2i

)

Q)

(@)
—

vy}
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KoMnnekcHble yucna

[pumep: BeinonHum apndmeTtudeckne pelictens
HaZ, KOMMJIEKCHBIMU YUCTAMU
z1=1—inz=34+2i
z1+2=1-)+3+2i)=
(1+3)+/( 14+2)=4+i;
21—22_(1—i)—(3—|-2i):
(1-3)+i(-1—-2)=—-2-3j;
z1-z=(1—1)-(3+2i)=
1- 3—|—1 20— 1-3—7-2i=5—1;

)

Q)

(@)
—

vy}
~—
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KoMnnekcHble yucna

[pumep: Beinonium apndmeTtudeckne aelictens
HaZ, KOMMJIEKCHBIMU YUCTAMY

z1=1—inz=34+2i
4

")

22
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KoMnnekcHble yucna

[pumep: Beinonium apndmeTtudeckne aelictens
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z1=1—inz=34+2i

4] 1—1

Vi) N 3 + 21
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KoMnnekcHble yucna

[pumep: Beinonium apndmeTtudeckne aelictens

HaZ, KOMMJIEKCHBIMU YUCTAMY
z1=1—inz=34+2i

4] 1—1

Vi) N 3 + 21

")
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KoMnnekcHble yucna

[pumep: Beinonium apndmeTtudeckne aelictens

HaZ, KOMMJIEKCHBIMU YUCTAMY
z1=1—inz=34+2i

z7 1—1i (L—1)-(3—2i)

z 342 (3+2i)-(3-2))

")
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KoMnnekcHble yucna

[pumep: Beinonium apndmeTtudeckne aelictens

HaZ, KOMMJIEKCHBIMU YUCTAMY
z1=1—inz=34+2i

)21 1—1 (L—1)-(3—2i)

r — —= = —_—

z 3+2i (3+42i)-(3—2i)
- 3-2i—-3i-2
 9—6i+6i+4
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KoMnnekcHble yucna

[pumep: Beinonium apndmeTtudeckne aelictens
HaZ, KOMMJIEKCHBIMU YUCTAMY
z1=1—inz=34+2i
)21 1—1 (L—1)-(3—2i)
r — —= = —_—
z 3+2i (3+42i)-(3—2i)
3-2i-3i—2 1 5.

T 9_6i16i+4 13 13"

AT, Moaynb 2, Jlekunsa 2.3



[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen
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KOMTMJIEKCHbBIX YUCen
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MOXHO MOCTABUTE B COOTBETCTBUE HA MAOCKOCTY
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[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

Jlrobomy KOMMAEKCHOMY Ynucny z = x + iy

MOXHO NOCTaBUTL B COOTBETCTBUE HA MJIOCKOCTU
Oxy Touky A(x,y) nnu ee pagnyc-sektop OA.

B s1om cny4dae nnockocte Oxy HasbiBaeTcs
KOMMNJIEKCHOW MJIOCKOCTbIO,

ocb Ox — NEeNCTBUTESIbHOWN OCbIO, T.K. Ha Hell
NnexaT AelicTBUTENbHblE Yncna z = x + 10 = x,
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[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

Jlrobomy KOMMAEKCHOMY Ynucny z = x + iy
MOXHO MOCTABUTb B COOTBETCTBUE Ha MIOCKOCTY
Oxy Touky A(x,y) nnu ee pagnyc-sektop OA.

B s1om cny4dae nnockocte Oxy HasbiBaeTcs
KOMMNJIEKCHOW MJIOCKOCTbIO,

ocb Ox — BeCTBUTENbHOI OCbIO, T.K. Ha Hel
NeXaT AeicTBuTeNbHblE Yucna z = x + 10 = x,
ocb Oy — MHUMOW OCbHO, T.K Ha Heil nexaT

YUCTO MHUMBbIE Ynucna z = 0+ iy = iy.
AT, Mogyns 2, Jlekumnsa 2.3 14 / 35



[eomeTpuyeckoe n3obparkeHne
KOMMJIEKCHbBIX YUCEN

Imz A Komnnexcnasa niockocmeo
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KOMMJIEKCHbBIX YUCEN

Imz A Komnnexcnasa niockocmeo
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[eomeTpuyeckoe n3obparkeHne
KOMMJIEKCHbBIX YUCEN

Imz A Komnnexcnasa niockocmeo
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[eomeTpuyeckoe n3obparkeHne
KOMMJIEKCHbBIX YUCEN

Imz A Komnnexcnasa niockocmeo

y |
R D > Z=XTLy
§ '
3 E
S E
= : .
0 X Re z
oelicmeumenbHas 0Cb
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[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

Onpeaenerue
Mopaynem komnnekcHoro yucna z :_X>+ Iy

Ha3blBaeTCcs Moayab paanyc-sekTopa OA,
COOTBETCTBYIOLLErO 3TOMY YUCAY.
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[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

Onpeaenerue

Mopaynem komnnekcHoro yucna z :_X>+ Iy
Ha3blBaeTCcA Moayab paanyc-sektopa OA,
COOTBETCTBYHOLLIETO STOMY YUCHY.
Obo3zHauenue: r, p, |z|.

%
PacuetHas dopmyna: r = |OA| = \/x? + y?.

AT, Mogyns 2, Jlekumnsa 2.3 16 / 35



[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

Onpenenenne
AprymMeHTOM KOMMJIEKCHOrO Yncna z = X + iy

Ha3bIBAE€TCA BEJIMHUHA YyIla MEXY
MONOXWNTEJNIbHBIM HaNpaBJAEHNEM AGVICTBVITQJ'II:HOM

ocn n pagnyc-sektopom OA, COOTBETCTBYIOLLUM

3TOMY 4HUCHy.
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[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

Onpenenenne

AprymMeHTOM KOMMJIEKCHOrO Yncna z = X + iy
Ha3bIBAETCA BEINYMHA Yria MeXay
MONOKATENBHBIM HANPaBetnem NeCTBUTENLHO
ocu n paguyc-sektopoM OA, COOTBETCTBYHOLLUM
5TOMY 4UCAHy.

ObozHayenue: ©, Argz.

AT, Mogyns 2, Jlekumnsa 2.3 17 / 35



[eomeTpuryeckoe nsobpaxerue

KOMMMAEKCHBIX YNCEN
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[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

ApryMeHT komnaekcHoro 4ucna z = 0 He
onpeaeneH.
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[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

AprymeHT KoMniekcHoro yucna z = 0 He

onpefeneH. ApryMeHT KOMMIEKCHOrO Yucna

z # 0 sABNsIeTC MHOrO3HaYHOW BENNYNHOIN:
Argz = argz+2mn (n € Z),
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[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

AprymeHT KoMniekcHoro yucna z = 0 He
onpegeneH. ApryMeHT KOMMJIEKCHOMO Yncia
z # 0 sABNsIeTC MHOrO3HaYHOW BENNYNHOIN:
Argz = argz+2mn (n € Z),
rae arg z — rjaBHoe 3HadeHune aprymeHTa,
—m < argz < T
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[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

[Ins npakTu4eckux pacyeToB N3 MHOXKECTBA
3HaYeHuii aprymenTa Argz B OCHOBHOM
BbIOVMPAOT €ro rnaBHoOe 3Ha4YeHue arg z,

AT, Moaynb 2, Jlekunsa 2.3




[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

[lns npakTU4eckux pacHeToB U3 MHOXECTBA
3Ha4eHuli aprymerTa Argz B OCHOBHOM
BbIOMPALOT €ro rnaBHoOe 3HaYeHune arg z, KOTopoe
OnpefensieTcs no popmyse:

arg z = arctg(y/x) + 7k,
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[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

roe k BoibupaeTcst No npaeuay:
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KOMTMJIEKCHbBIX YUCen

roe k BoibupaeTcst No npaeuay:
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KOMMJIEKCHOM nnockoctu, To k = 0;
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[eomeTpuryeckoe nsobpaxerue
KOMTMJIEKCHbBIX YUCen

roe k BoibupaeTcst No npaeuay:

ecnun z HaxoamuTcst B 1-oit mnn 4-oih 4eTBepTsAX
KOMMJIEKCHOM nnockoctu, To k = 0;

eC/IN Z HAXOAUTCst BO 2-Oi YeTBEPTY
KOMMJIEKCHOW naockocTh, To k = 1;

eCNN Z HaxoAauTcst B 3-eli 4eTBEPTU KOMIMJIEKCHOIA
njockoctu, 7o k = —1.

AT, Moaynb 2, Jlekunsa 2.3



TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna
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X =1rcosy, y = rsiny.
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X =1rcosy, y = rsiny.
Torga KOMMIEKCHOE YNCN0 Z MOXXHO 3anncaThb
B BUZE:
Z=Xx+1y
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

/13 nocnepgHero pucyHka BUAHO, 4TO
X =1rcosy, y = rsiny.
Torga KOMMIEKCHOE YNCN0 Z MOXXHO 3anncaThb
B BUJE!
Z=X+41Iy = rcosy + irsinp
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

3 nocnegHero pucyHka BUAHO, YTO
X =1rcosy, y = rsiny.
Torga KOMMJIEKCHOE YNCIO Z MOXKHO 3anmcaThb
B BUJE:
z=x+iy =rcosy + irsinp = r(cosy + isinp),
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

3 nocnegHero pucyHka BUAHO, YTO
X =1rcosy, y = rsiny.
Torga KOMMJIEKCHOE YNCIO Z MOXKHO 3anmcaThb
B BUJE:
z=x+iy =rcosy + irsinp = r(cosy + isinp),
rae
r - MOAY/lb KOMIMJIEKCHOMO YUCAa Z,
© - KaKoe-Mbo 3HaYeHNe ero aprymeHTa

(B ocHOBHOM bepyT rnaBHoe 3HadeHue arg z).
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

OnpeneneHne

3anuck B Buge z = r(cosy + isin @)
Ha3blBaeTCd TPUTOHOMETPUMYecKom
chbopMOii 3aNNUCU KOMMIEKCHOrO Yu1Cha.
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

[pumep:
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

[lpyumep: 3anncaTb KOMMNAEKCHOE YICNO
z=1— i B TPUroHOMEeTpPU4ECKoii opme.
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[lpyumep: 3anncaTb KOMMNAEKCHOE YICNO
z=1— i B TPUroHOMEeTpPU4ECKoii opme.

Ins yucna z umeem x =1, y = —1.
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

[lpyumep: 3anncaTb KOMMNAEKCHOE YICNO

z=1—/ B TPUrOHOMETPNYECKO popMe.
Ins yucna z umeem x =1, y = —1.
Torga
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

[lpyumep: 3anncaTb KOMMNAEKCHOE YICNO
z=1— i B TPUroHOMEeTpPU4ECKoii opme.

Ins yucna z umeem x =1, y = —1.

Torga
r=+/x%+ y2
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

[lpyumep: 3anncaTb KOMMNAEKCHOE YICNO

z=1—/ B TPUrOHOMETPNYECKO popMe.
Ins yucna z umeem x =1, y = —1.
Torga
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

[lpyumep: 3anncaTb KOMMNAEKCHOE YICNO

z=1—/ B TPUrOHOMETPNYECKO popMe.
Ins yucna z umeem x =1, y = —1.
Torga

r:\/m:\/P"‘(_l)Q:ﬂ*

Y =argz
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

[lpyumep: 3anncaTb KOMMNAEKCHOE YICNO
z=1— i B TPUroHOMEeTpPU4ECKoii opme.

Ins yucna z umeem x =1, y = —1.
Torga

r:\/m:\/P"‘(_l)Q:ﬂ*

@ = arg z = arctg(y/x) + 7k
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

[lpyumep: 3anncaTb KOMMNAEKCHOE YICNO
z=1— i B TPUroHOMEeTpPU4ECKoii opme.

Ins yucna z umeem x =1, y = —1.
Torga

r=+/x2+y?= \/12+(—1)2:\@,
@ = arg z = arctg(y/x) + mk =

= arctg((—1)/1)+7-0= —7/4.
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

[lpyumep: 3anncaTb KOMMNAEKCHOE YICNO
z=1— i B TPUroHOMEeTpPU4ECKoii opme.

[na yncna z umeem x =1, y = —1.
Torpa

=V R (1 V2
p = argz = arctg(y/x) + Tk =

= arctg((—=1)/1) +7-0= —7/4. |
Otciona z = v/2(cos(—/4) + isin(—7/4)). (&

AT, Mogyns 2, Jlekumnsa 2.3 24 / 35




TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

ApupmeTndeckmne AeiicTBUS HaZ KOMIIEKCHBIMY
YUCAAMU B TPUFOHOMETPUYHECKON GPOPME:!
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

ApucpmeTuyeckune feiicTBUS Has KOMINEKCHbIMM
YUCAAMU B TPUFOHOMETPUHECKON POPME:
[MycTb

z1 = nr(cos 1 + isin 1),

2y = n(cos y + isiny).
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

ApucpmeTuyeckune feiicTBUS Has KOMINEKCHbIMM
YUCAAMU B TPUFOHOMETPUHECKON POPME:
[MycTb

z1 = nr(cos 1 + isin 1),

2y = n(cos y + isiny).
Torga
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

ApuchmeTnyeckmne feiicTBUS Ha[ KOMIIEKCHbLIMY
YUCAAMU B TPUFOHOMETPUHECKON POPME:
[MycTb
z1 = nr(cos 1 + isin 1),
2y = n(cos y + isiny).
Torga
1) z1 - zo = nr(cos(p1 + w2) + isin(p1 + ¢2)),
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

ApuchmeTnyeckmne feiicTBUS Ha[ KOMIIEKCHbLIMY
YUCAAMU B TPUFOHOMETPUHECKON POPME:
[MycTb

z1 = nr(cos 1 + isin 1),

2y = n(cos y + isiny).
Torga
1) z1 - zo = nr(cos(p1 + w2) + isin(p1 + ¢2)),

z1 n

2) —

= — (cos(1 — @2) + isin(p1 — ¥2)).
Vip) r
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

N3 onepaunn yMHOXEHNSI KOMMEKCHBIX Yncen
CnefyerT, 4To

z" = r"(cos ny + isin ny),
rAE N - Lesioe NOJOXKNTENBHOE YUCHO.
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TpuroHomeTpuyeckast dpopma 3anucu
KOMMJIEKCHOrO Y1cna

13 onepaunn yMHOXEHUSI KOMMAEKCHBIX YUCES
CNesyeT, 4To

z" = r"(cos ny + isin ny),
rae n - Uesoe NoJIOKNTENBHOE YMCN0. ITO
Bblpa)keHne HasbiBaeTcs cpopmynon Myaspa.
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[TokasaTenbHas opma 3anucy
KOMMJEKCHOrO Ynca

AT, Moaynb 2, Jlekunsa 2.3



[TokasaTenbHas opma 3anucy
KOMMJEKCHOrO Ynca

Vicnonbsya doopmyny Diinepa
e'? = cos + isinp,
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[TokasaTenbHas opma 3anucy
KOMMJEKCHOrO Ynca

Vicnonbsya doopmyny Diinepa
e'? = cos + isinp,
Ka>X[0€ KOMMJIEKCHOE YMCIO MOXXHO 3anncaTh B
dopme
z=re'?,
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[TokasaTenbHas opma 3anucy
KOMMJEKCHOrO Ynca

Vicnonbsya doopmyny Diinepa
e'? = cos + isinp,
Ka>X[0€ KOMMJIEKCHOE YMCIO MOXXHO 3anncaTh B
dopme
z=re'?,
KOTOpasi Ha3blBAaeTCS NOKa3aTesIbHON
cbopMOIi 3aNNUCK KOMMIEKCHOrO YuUCha.
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[TokasaTenbHas opma 3anucy
KOMMJEKCHOrO Ynca

ApuchbmeTundeckmne AeiicTBAS HAZ KOMIMIEKCHbLIMY
YNCAAMY B MOKA3aTENbHOM (hopMe:
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[TokasaTenbHas opma 3anucy
KOMMJEKCHOrO Ynca

ApupmeTundeckne AericTBUS HaL KOMIIIEKCHBIMY
YUCAAMU B MOKA3aTENbHON (DOPME:
[ycTb

71 = ne',

Z, = ne'v2.
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[TokasaTenbHas opma 3anucy
KOMMJEKCHOrO Ynca

ApupmeTundeckne AericTBUS HaL KOMIIIEKCHBIMY
YUCAAMU B MOKA3aTENbHON (DOPME:
[ycTb
71 = ne',
Z, = ne'v2.
Torga
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[TokasaTenbHas opma 3anucy
KOMMJEKCHOrO Ynca

ApupmeTundeckne AericTBUS HaL KOMIIIEKCHBIMY
YUCAAMU B MOKA3aTENbHON (DOPME:
[ycTb
71 = ne',
Z, = ne'v2.
Torga
1) z1-20= rre!(P1te2)
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[TokasaTenbHas opma 3anucy
KOMMJEKCHOrO Ynca

ApuchbmeTundeckmne AeiicTBAS HAZ KOMIMIEKCHbLIMY
YNCAAMY B MOKA3aTENbHOM (hopMe:

[ycTb
71 = re'v1,
Z, = ne'v2.
Torga
1)z, 2= rre!(P1te2) 2) a _ ﬁef(m—@z)

22 r
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KopeHb n-oli cTenenu
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KopeHb n-oii cTeneHn

OnpeneneHne

KoMniekcHoe 41cno w HasbiBaeTCs
3Ha4YeHNEeM KOPHSI N-OWi CTeneHwu uns3
KOMTMJIEKCHOTO Y1CNa Z, eCNn

w' =z,
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KopeHb n-oii cTeneHn

J1toboe HeHyneBoe KOMMIEKCHOE YUC0
z = r(cos ¢ + isin )
obnafaeT n pasNNYHBIMU 3HAYEHUSIMU KOPHS
n-oii CTeneHun
Wwo, Wi, ..., Wp_1,
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KopeHb n-oii cTeneHn

J1toboe HeHyneBoe KOMMIEKCHOE YUC0

z = r(cos ¢ + isin )
obnafaeT n pasNNYHBIMU 3HAYEHUSIMU KOPHS
n-oii CTeneHun

WO! W].y LR Wn—l;
KOTOPbIE BbIYUCASOTCS MO popMmyIe:
o+2rk . ©+27mk
wy = /r | cos ——— + jsin T———
n n
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KopeHb n-oii cTeneHn

Onpegenexne

MHO)ecTBO BCeEX 3HAYEHU KOPHSA N-Oli CTeneHw
N3 KOMMJIEKCHOIO YMC/A Z HA3bIBAETCA KOPHEM
Nn-o cTeneHun ns z n obosHavaetcs /z.
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KopeHb n-oii cTeneHn

Taknm obpasowm,

\'VE = {Wo, wi, ..., Wn—l}
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KopeHb n-oii cTeneHn

Taknm obpasowm,

\'77 = {Wo, wi, ..., Wn—l}

NN, 4TO TO K& CaMoe,
© + 21k + 21k

Vz=Ar cos T 4 jgin 2R :

n

k=01,..n-1.
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KopeHb n-oli cTenenu

[lpumep:
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KopeHb n-oii cTeneHn

[Tpumep: Halitn Bce 3HayeHus /—1.
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KopeHb n-oii cTeneHn

[Tpumep: Halitn Bce 3HayeHus /—1.
3anuwem yucno z = —1
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KopeHb n-oii cTeneHn

[Tpumep: Halitn Bce 3HayeHus /—1.
3anuwem yucno z = —-1=—-1+1i0
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KopeHb n-oii cTeneHn

[Tpumep: Halitn Bce 3HayeHus /—1.
3anuwem yucno z = —1=—1+/0
B TPUrOHOMETPUYECKON PopME.
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KopeHb n-oii cTeneHn

[Mpumep: HaiiTin Bce 3HaveHns /—1.
3anuwem yucno z = —1=—1+/0
B TPUrOHOMETPUYECKON PopME.
[Tockonbky x = —1, y =0,
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KopeHb n-oii cTeneHn

[Mpumep: HaiiTin Bce 3HaveHns /—1.
3anuwem yucno z = —1=—1+/0

B TPUrOHOMETPUYECKON PopME.

[Mockonbky x = =1, y =0,170 r=1, ¢ = 7.
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KopeHb n-oii cTeneHn

[Tpumep: Halitn Bce 3HayeHus /—1.

3anuwem yucno z = —1 = —1+ /0

B TPUrOHOMETPUYECKON PopME.

[Mockonbky x = =1, y =0,170 r=1, ¢ = 7.
J

—1=cosm+isinT
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KopeHb n-oii cTeneHn

Torpa

2wk 2k
3—1:cos7T+T7T+isin7T+T7T,k:O,1,2.
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KopeHb n-oii cTeneHn

Torpa

2wk 2k
3—1:cos7T+T7T+isin7T+T7T,k:O,1,2.

Vicnonb3yst gaHHyto popMysy, BbIYUCANM BCE
3Ha4eHuns Halwero kopHs. [lonyyaem
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KopeHb n-oii cTeneHn

Torpa . B
2 2
/-1 = cosu+isinu,k =0,1,2.

Vicnonb3yst gaHHyto popMysy, BbIYUCANM BCE
3Ha4eHuns Halwero kopHs. [lonyyaem

k =0:
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KopeHb n-oii cTeneHn

Torpa . B
2 2
/-1 = cosu+isinu,k =0,1,2.

Vicnonb3yst gaHHyto popMysy, BbIYUCANM BCE
3Ha4eHuns Halwero kopHs. [lonyyaem

k=0: (\3/—71)0
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KopeHb n-oii cTeneHn

Torpa
m+2rk .. w4+ 2nk
/—1=cos———— +isin———— k=0,1,2.

Vicnonbsysa ganHyto dopmyny, BbIYUCAUM BCE

3HaYeHust Hawero KopHs. [lonyyaem
T T

k=0 (V1) = cos - + isin§
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KopeHb n-oii cTeneHn

Torpa . .
2 2
/-1 = cosu+isinu,k =0,1,2.

Vicnonb3yst gaHHyto popMysy, BbIYUCANM BCE

3HaYeHus Hawero KopHs. [Monyyvaewm
T T 1 3
—~+ 1

A 3/ _ " o U
k=0:(vV—-1) cos - +isin = o+ =
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KopeHb n-oii cTeneHn

Torpa
T+2rk . w4+ 27k

3
—1l=cos——+isin—— k=20.1.2.
3 3 9 ) )
Vicnonbsysa ganHyto dopmyny, BbIYUCAUM BCE
3HaYeHUst Hawero kopHs. [lonyyaem

1 3
k=0:(v—1)o =cosg+ising = §+gi;

k =1:
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KopeHb n-oii cTeneHn

Torpa

2wk 2k
3—1:cos7T+T7T+isin7T+T7T,k:O,1,2.

Vicnonb3yst gaHHyto popMysy, BbIYUCANM BCE
3Ha4eHuns Halwero kopHs. [lonyyaem

7 T 1 \@

k =0: (\3/—1)o=cos§+isin§=§+7i;
k=1:(vV-1)
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KopeHb n-oii cTeneHn

Torpa

2wk 2k
3—1:cos7T+T7T+isin7T+T7T,k:O,1,2.

Vicnonb3yst gaHHyto popMysy, BbIYUCANM BCE
3Ha4eHuns Halwero kopHs. [lonyyaem

1 3
k =0: (v3—1)o=cosg+isinz=—+£i;

3 2 2
k=1 (\3/—1)1 = cos

T+2r .. w427
+ 7sIn
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KopeHb n-oii cTeneHn

Torpa
T+2rk . w4+ 2wk

3
—1l=cos——+isin—— k=20.1.2.
3 3 9 ) )
Vicnonbsysa ganHyto dopmyny, BbIYUCAUM BCE
3HaYeHUst Hawero kopHs. [lonyyaem

1 3
k =0: (v3—1)o=cosg+isinz=—+£i;

3 2 2
k=1:(v/—1); = cos

T+2r .. w427
+ 7sIn =

—=cosm+isinT
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KopeHb n-oii cTeneHn

Torpa
T+2rk . w4+ 27k

3
—1l=cos——+isin—— k=20.1.2.
3 3 9 ) )
Vicnonbsysa ganHyto dopmyny, BbIYUCAUM BCE
3HaYeHUst Hawero kopHs. [lonyyaem

1 3
k =0: (v3—1)o=cosg+isinz=—+£i;

3 2 2
2 2
k=1:(vV-1) :cosWJr 7T+isin7r+ T
=cosm+isinT = —1; s
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KopeHb n-oii cTeneHn

Torpa . B
2 2
/-1 = cosu+isinu,k =0,1,2.

Vicnonb3yst gaHHyto popMysy, BbIYUCANM BCE
3Ha4eHuns Halwero kopHs. [lonyyaem

k = 2:
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KopeHb n-oii cTeneHn

Torpa . B
2 2
/-1 = cosu+isinu,k =0,1,2.

Vicnonb3yst gaHHyto popMysy, BbIYUCANM BCE
3Ha4eHuns Halwero kopHs. [lonyyaem

k = 2: (\3/—71)2
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KopeHb n-oii cTeneHn

Torpa . .
2 2
/-1 = cosu+isinu,k =0,1,2.

Vicnonb3yst gaHHyto popMysy, BbIYUCANM BCE

3Ha4eHus Hawwero KopHsi. [Monyyaem
T™+4r | w+4m
k =2: (v/—1), = cos + isin
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KopeHb n-oii cTeneHn

Torpa . B
2 2
/-1 = cosu+isinu,k =0,1,2.

Ncnonbsys gaHnyto popmyny, BbIYMCANM BCE
3Ha4eHus Hawwero KopHsi. [Monyyaem

m+4r . wm+4rw
k =2: (v/—1), = cos + isin =

S50 . . bm
:cos——i—/sm?

3
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KopeHb n-oii cTeneHn

Torpa . B
2 2
/-1 = cosu+isinu,k =0,1,2.

Vicnonb3yst gaHHyto popMysy, BbIYUCANM BCE
3Ha4eHns Hawero kopHs. [lonyyvaem

4 4

k=2 (3—1)2:cos7TJr 7T—i—isinﬁj; T
57r_|___ b 1 \/§
= COoS— +isin— = - ———1.

3 3 2 2
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KopeHb n-oii cTeneHn

Taknm obpasowm,

1_;2 2
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