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Anre6pa KOMIIJIEKCHBIX UHCEJT

Hctopust popmMupoBaHust NOHATHST KOMIIJIEKCHOTO UMCJ1a HHTEPECHA C
MCTOPHUUECKOW U TMCUXOJOTHUECKOH TOUeK 3peHus. Ho Mbl paccmMoTpum
MOCTPOEHHUE aJAreOpbl KOMIIJIEKCHBIX YHCeJT KaK Pe3yJIbTaT HCCJIeI0BAHUA.

OILI/IH U3 MEXaHHU3MOB BbléOpa HallpaBJICHHUS HCCJIENOBAHHUS OCHOBAH
Ha cucmeme uccaedo8amenbcKiux cmpameeuil.



I. UccaepoBaTesabckue cTpaTeruu
1) cTparerusi NpUHOPUTETHOTO H3YUEHHST IKCTPEMAJIbHBIX» CHTyalWi;

2) cTpaTerus moucKa aHaJoruy;

3) cTparerus nepexojia oT U3yuyeHHust OTAEJNbHOr0 00'beKTa K CHcTeMe 0O'bEKTOB;
4) cTparerust IpeaBKyLLIEHHS,

D) cTpaTterusi NOCTPOEHHUsT MOJIEJH;

6) cTparerust o6oralieH|s: MOJEH;

7) cTpaTerust CMeHbl poJielt U IPUOPUTETOB.

Ctpareruss NpUOPUTETHOTO U3YUEHUS] «IKCTPEMaJJbHbIX» CUTya-
LIMU MO3BOJISIET, HAMPUMEP, BBIACJIUTH ClelHaJbHble TUIbl KOMIJIEKC-
HbIX YHCeJ: KOMIIJIEKCHbIE UhCsIa €IMHUUHON JVIHHBI (€IMHUUYHAS OKPYK-
HOCTb ), KOPDHU CTereHu n U3 1.



I. UccaepoBaTeabcKue cTpaTeruu
1) CTpaTerusd NPpUOPUTETHOIO H3YUEHHUST KIKCTPEMAJIbHBIX> cmyaum"l;

2) cTpaTerust MoMCKa aHaJoTHH;

3) cTpaTerus nepexoja oT U3yueHHUs OTJE/NbLHOr0 06'bEeKTa K CCTEME 0O BEKTOB;
4) cTpaTerust npe/iBKyLLEHHS;

D) cTpaTterusi NOCTPOEHHUsT MOJIEJH;

6) cTparerust o6oralieH|s: MOJEH;

7) cTpaTerusi CMeHbl poJiell i MPUOPUTETOB.

Crparerusi noucka aHajJoOrMv TMO3BOJSIET, B UACTHOCTH, BbIOpATh
00bEKTbI, KOTOPbIE BBEJICHUEM JIOTMOJHUTE/bHbBIX ONEepalri npeBpaila-
IOTCSl B OJIHY M3 MOJIeJIeH aareOpbl KOMIIEKCHBIX YUCEI.



I. UccaepoBaTeabcKue cTpaTeruu

1) cTpaTerusi PUOPUTETHOTO U3YUEHHUS «IKCTPEMAJIbHBIX» CUTYalIUH;

2) cTparterust NoMcKa aHaJloruy,

3) cTpaTerus nepexoja oT U3yueHHUs OTJENbLHOr0 00'beKTa K CUCTEME 0O BEKTOB;
4) cTpaTerust npe/iBKyLLEHHS;

D) cTpaTterusi NOCTPOEHHUsT MOJIEJH;

6) cTparerust o6oralieH|s: MOJEH;

7) cTpaTerust CMeHbl poJielt U IPUOPUTETOB.

Ctparerus nepexoja oT U3yueHUs OTAEJbHOIo 00beKTa K CUCTE-
Me 00beKTOB B COUETAHUU C JPYTUMH CTpPaTErusiMu oOecreunBaeT BBe-
JIEHUE Orepalyi U OTHOLLIEHUH Ha MHOKECTBE KOMITJIEKCHBIX YMCEJI U Te-
peXOJl OT U3YUEHHST OT/I€JIbHbIX KOMIIJIEKCHBIX UHCEJ K MTOAMHOKECTBAM:
€JIMHUYHONA OKPYKHOCTH, MapaM B3aUMHO OOPATHbIX U KOMIIJIEKCHO-

COIIPAKEHHBIX YHUCEJT U JIP.



I. UccaepoBaTeabcKue cTpaTeruu
1) CTpaTerusd NPpUOPUTETHOIO H3YUEHHUST KIKCTPEMAJIbHBIX> cmyaum"l;

2) cTparterust NoMcKa aHaJloruy,

3) cTpaTerus nepexoja oT U3yueHHUs OTJE/NbLHOr0 06'bEeKTa K CCTEME 0O BEKTOB;
4) cTpaTerus npejiBKyLIEHHS;

D) cTpaTterusi NOCTPOEHHUsT MOJIEJH;

6) cTparerust o6oralieH|s: MOJEH;

7) cTpaTerusi CMeHbl poJiell i MPUOPUTETOB.

CTpaTerm{ NpeaABKYIIE€HHUS, KdK OébquO, [TO3BOJIAACT CTPOUTDL THITIO-
TE3bI, 0O0CHOBBIBATb UX UJIH OIpoBeprartb, OCYWECTBJIATH ITOUCK pELIC-

HMS 3aj]1au U JIp.



I. UccaepoBaTeabcKue cTpaTeruu
1) CTpaTerusd NPpUOPUTETHOIO H3YUEHHUST KIKCTPEMAJIbHBIX> cmyaum"l;

2) cTparterust NoMcKa aHaJloruy,

3) cTparterus nepexojia ot U3yueHust OTJeJbHOro 00'beKTa K cucTeMe 00'beKTOB;
4) cTpaTerust npe/iBKyLLEHHS;

D) cTparterusi NOCTPOEHHUsT MOJIEJIH;

6) cTparerust o6oralieH|s: MOJEH;

7) cTpaTerusi CMeHbl poJiell i MPUOPUTETOB.

Crparerusi nocTpoeHuss MOJEJU SBJSIETCSI UCTOUHUKOM TaKMX Ha-
MPaBJICHUH UCCJICIOBAHUS KAK BbIJICJICHUE CTAHJIAPTHBIX CITIOCOOO0B 3a1a-
HUS1 KOMIIJIEKCHBIX YMCes U UX NpeoOpa3oBaHud, MOJEJHPOBAHUIO Ole-
palyi U OTHOLLICHUH U JIP.



I. UccaepoBaTeabcKue cTpaTeruu
1) CTpaTerusd NPpUOPUTETHOIO H3YUEHHUST KIKCTPEMAJIbHBIX> cmyaum"l;

2) cTparterust NoMcKa aHaJloruy,

3) cTpaTerus nepexoja oT U3yueHHUs OTJE/NbLHOr0 06'bEeKTa K CCTEME 0O BEKTOB;
4) cTpaTerust npe/iBKyLLEHHS;

D) cTpaTterusi NOCTPOEHHUsT MOJIEJH;

6) cTparerust o6oralieH|si MOJIEH;

7) cTpaTerusi CMeHbl poJiell i MPUOPUTETOB.

CTpaTerym 060FallleHl/lﬂ MOJ€EJIN ITPUBOIUT KO BBEIACHHIO TAKHUX 10~
HSITHU KaK KOMIIJIEKCHO-COTIPA2KEHHbIEC UHCJId, YMHO2KEHUE KOMITJIEKCHbBIX

YHUCEJI.



I. UccaepoBaTesabckue cTpaTeruu

1) cTpaTerusi PUOPUTETHOTO U3YUEHHUS «IKCTPEMAJIbHBIX» CUTYalIUH;

2) cTparterust NoMcKa aHaJloruy,

3) cTpaTerus nepexoja oT U3yueHHUs OTJE/NbLHOr0 06'bEeKTa K CCTEME 0O BEKTOB;
4) cTpaTerust npe/iBKyLLEHHS;

D) cTpaTterusi NOCTPOEHHUsT MOJIEJH;

6) cTparerust o6oralieH|s: MOJEH;

7) cTpaTerust CMeHbl poJielt U TPUOPUTETOB.

Ctparerusi cMeHbl poJeid U NIPUOPUTETOB NTPUMEHSIETCS ITPH BBeJle-
HUM OTepaLMK, BBEJICHUU MOHATHS KyPABHEHHUE» U JIP.



I. UccaepoBaTeabcKue cTpaTeruu
1) CTpaTerusd NPpUOPUTETHOIO H3YUEHHUST KIKCTPEMAJIbHBIX> cmyaum"l;

2) cTparterust NoMcKa aHaJloruy,

3) cTpaTerus nepexoja oT U3yueHHUs OTJE/NbLHOr0 06'bEeKTa K CCTEME 0O BEKTOB;
4) cTpaTerust npe/iBKyLLEHHS;

D) cTpaTterusi NOCTPOEHHUsT MOJIEJH;

6) cTparerust o6oralieH|s: MOJEH;

7) cTpaTerusi CMeHbl poJiell i MPUOPUTETOB.

Ctparerusi cMeHbl poJeid U NIPUOPUTETOB NTPUMEHSIETCS ITPH BBeJle-

HUU OTePaLUH, BBEICHUU MTOHATUS KyPABHEHHUE» U JIP.
B nanHoil pabote npuMepoM MPUMEHEHUSI CTPATErMU CMEHbI POJICH U
MPUOPUTETOB ABJACTCH BBEICHUE KOMIIJIIEKCHOTO UACJ/IA KAK 3alTUCH KOP-

H{ MHOI'OYJIEHA



I. UccaepoBaTeabcKue cTpaTeruu
1) CTpaTerusd NPpUOPUTETHOIO H3YUEHHUST KIKCTPEMAJIbHBIX> cmyaum"l;

2) cTparterust NoMcKa aHaJloruy,

3) cTpaTerus nepexoja oT U3yueHHUs OTJE/NbLHOr0 06'bEeKTa K CCTEME 0O BEKTOB;
4) cTpaTerust npe/iBKyLLEHHS;

D) cTpaTterusi NOCTPOEHHUsT MOJIEJH;

6) cTparerust o6oralieH|s: MOJEH;

7) cTpaTerusi CMeHbl poJiell i MPUOPUTETOB.

Ctparerusi cMeHbl poJeid U NIPUOPUTETOB NTPUMEHSIETCS ITPH BBeJle-
HUM OTepaLMK, BBEJICHUU MOHATHS KyPABHEHHUE» U JIP.

B nanHoi paboTe npuMepoM NMPUMEHEHHUs] CTPATETHH CMEHbI PoJied U
MIPUOPHUTETOB ABJSIETCS BBEJACHHE KOMIIJIEKCHOTO UUCJIA KAK 3alUCH KOP-
Hsl MHOTOUJIEHA 8 BULOE MHO20UNCHA OM i.



Il. KomnaekcHbie yMcaa U MHOTo4Jie Hbl

OI[HHM U3 HHTepeCHbIX OG’bGKTOB JIJIA I/ISY‘JGHI/IH B MaTeMdaTHuKe sB-
JIAETCHd MHOTOYJIEH. COI‘JIEICHO CTpaT€ruv NnpuoOprUTETHOIr0O U3y4€HUSA
9KCTpEMaAJbHbIX cuTyaunﬁ, Hanéoﬂee HepCHGKTHBHbIM HaHpaBJleHI/IeM
HCCJIeJOBAHUA ABJAKTCA CJIyan/I, HpH KOTOprX MHOI'OYJIEH HpHHHMaeT
SKCTpeMaJIbeIe SHAUECHUS.



Il. KomnaekcHbie yMcaa U MHOTo4Jie Hbl

OI[HHM U3 HHTepeCHbIX OG’bGKTOB JIJIA I/ISY‘JGHI/IH B MaTeMdaTHuKe sB-
JIAETCHd MHOTOYJIEH. COI‘JIEICHO CTpaT€ruv NnpuoOprUTETHOIr0O U3y4€HUSA
9KCTpEMaAJbHbIX cuTyaunﬁ, Hanéoﬂee HepCHGKTHBHbIM HaHpaBJleHI/IeM
HCCJIeJOBAHUA ABJAKTCA CJIyan/I, HpH KOTOprX MHOI'OYJIEH HpHHHMaeT
SKCTpeMaJIbeIe SHAUECHUS.

[Ipumepom Takoro 3HaueHust MHOrousieHa siJsiercst 0.



Il. KomnaekcHbie yMcaa U MHOTo4Jie Hbl

OI[HHM U3 HHTepeCHbIX OG’bGKTOB JIJIA I/ISY‘JGHI/IH B MaTeMdaTHuKe sB-
JIAETCHd MHOTOYJIEH. COI‘JIEICHO CTpaT€ruv NnpuoOprUTETHOIr0O U3y4€HUSA
9KCTpEMaAJbHbIX cuTyaunﬁ, Hanéoﬂee HepCHGKTHBHbIM HaHpaBJleHI/IeM
HCCJIeJOBAHUA ABJAKTCA CJIyan/I, HpH KOTOprX MHOI'OYJIEH HpHHHMaeT
SKCTpeMaJIbeIe SHAUECHUS.

[Ipumepom Takoro 3HaueHust MHOrousieHa siJsiercst 0.
3HaueHus1 nepeMeHHoH, obpalatume MHorouieH B 0, MoJyuu/d Ha-
3BAHUE «KOPHHU MHOTOUJIEHA>.



Il. KomnaekcHbie yMcaa U MHOTo4Jie Hbl

OI[HHM U3 HHTepeCHbIX OG’bGKTOB JIJIA I/I3yq€HI/IH B MaTeMdaTHuKe sB-
JIAETCHd MHOTOYJIEH. COFJIEICHO CTpaTE€ruv NIpuoOprUTETHOTO U3YUCHHUSA
9KCTpEMaAJbHbIX cuTyauni/’l, Hanéoﬂee HepCHGKTHBHbIM HaHpaBJleHI/IeM
HCCJIeJOBAHUA ABJAKTCA CJIyan/I, HpH KOTOprX MHOI'OYJIEH HpHHHMaeT
SKCTpeMaJIbeIe SHAUECHUS.

[Ipumepom Takoro 3HaueHust MHOrousieHa siJsiercst 0.
3HaueHus1 nepeMeHHoH, obpalatume MHorouieH B 0, MoJyuu/d Ha-
3BAHUE «KOPHHU MHOTOUJIEHA>.

3ajiaua HaxoXKJIeHUs1 KOPHEH MHOrOUJIeHOB BO3SHUKAET B XO/I€ pelleHHUs
YPaBHEHHUH.



Il. KomnaekcHbie yucaa ¥ MHOTOUYJE€HbI

OI[HHM U3 HHTepeCHbIX OG’bGKTOB JIJIA I/I3yq€HI/IH B MaTeMdaTHuKe sB-
JIAETCHd MHOTOYJIEH. COI‘JIEICHO CTpaTE€ruv NIpuoOprUTETHOTO U3YUCHHUSA
9KCTpEMaAJbHbIX cuTyauni/’l, Hanéoﬂee HepCHGKTHBHbIM HaHpaBJleHI/IeM
HCCJIeJOBAHUA ABJAKTCA CJIyan/I, HpH KOTOprX MHOI'OYJIEH HpHHHMaeT
SKCTpeMaJIbeIe SHAUECHUS.

[Ipumepom Takoro 3HaueHust MHOrousieHa siJsiercst 0.
3HaueHus1 nepeMeHHoH, obpalatume MHorouieH B 0, MoJyuu/d Ha-
3BAHUE «KOPHHU MHOTOUJIEHA>.

3ajaua HaxoXKJAeHUsl KOpHEH MHOrOUYIEHOB BO3HHUKAET B XOJle pelle-
HUS ypaBHeHUH. Ho HekoTopble MHOrOUJIEHbI KOpHEH (JIeHCTBUTE/bHBIX )
HE UMEIOT, 3HAUUT, Mbl HE MOXKEM PELINUTDH LEJIbIH KJIaCC YPAaBHCHUH.

UTO HEJIATB???



II. KomnJjeKcHbIe yucJia U MHOTOUYJIEHBI
HpI/IMeHI/IM CTpaTeI‘l/l}O MMOUCKA AHAJIOTUMN.



Il. KomnaekcHbie yucaa ¥ MHOTOUYJE€HbI

HpI/IMeHI/IM CTPpATEIruio NOMUCKa aHaJOIrumn.

PaHbLLle HpI/I HEBO3MO>KHOCTHU peLHI/ITb ypaBHeHHH OHpeILQJIeHHOI‘O THIIA
HpI/IXOILH.HOCb paCLHI/IpHTb I[TOHATHE HUCJIA.



I1. KomnaekcHble yucja U MHOTOUJ€Hbl

HpI/IMeHI/IM CTPpATEIruio NOMUCKa aHaJOIrumn.

PaHbLLle HpI/I HEBO3MO>KHOCTHU peLHI/ITb ypaBHeHHH OHpGILeJIeHHOI‘O THIIA
HpI/IXOILH.HOCb paCLHI/IpHTb I[TOHATHE HUCJIA.

x+a=0, a>0(BBOAUM OTPULIATE/bHbIE ULCJIA)



1. KomnaekcHble ynuciia ¥ MHOTOUYJICHbI

[IpuMeHHM cTpaTeruio NoMcKa aHaJOTHUH.

Panbliie npyu HEBO3MOKHOCTH PELIUTh YPABHEHUST OTIPE/IEJIEHHOTO THIIA
MPUXOJUJOCH PACIIUPSATh MOHSATHE YHCJI.

x+a=0, a>0(BBOAUM OTPULIATE/bHbIE ULCJIA)

ar =b, a # 0(BBOJAUM pallMOHAJIbHbIE YHCIIA)



1. KomnaekcHble ynuciia ¥ MHOTOUYJICHbI

[IpuMeHHM cTpaTeruio NoMcKa aHaJOTHUH.

Panbliie npyu HEBO3MOKHOCTH PELIUTh YPABHEHUST OTIPE/IEJIEHHOTO THIIA
MPUXOJUJOCH PACIIUPSATh MOHSATHE YHCJI.

x+a=0, a>0(BBOAUM OTPULIATE/bHbIE ULCJIA)

ar =b, a # 0(BBOJAUM pallMOHAJIbHbIE YHCIIA)

2’ =a, a > 0(BBOAMM UPPALMOHANLHBIE YHCIA)



1. KomnaekcHble ynuciia ¥ MHOTOUYJICHbI

[IpuMeHHM cTpaTeruio NoMcKa aHaJOTHUH.

Panbliie npyu HEBO3MOKHOCTH PELIUTh YPABHEHUST OTIPE/IEJIEHHOTO THIIA
MPUXOJUJOCH PACIIUPSATh MOHSATHE YHCJI.

x+a=0, a>0(BBOAUM OTPULIATE/bHbIE ULCJIA)

ar =b, a # 0(BBOJAUM pallMOHAJIbHbIE YHCIIA)

2’ =a, a > 0(BBOAMM UPPALMOHANLHBIE YHCIA)

> =a, a < 0(BBOAMM ??? yncsa)
Mcnosb3yst cTpaTeruio NoucKa aHaJorum IPUXoIuM K He0OXO0MMO-

CTHU paClUUPEHUS ITOHATHA KUHUCJIO>.



II.1. [IpomeKyTOUHBbIE€ BBIBObI
HpI/IMeHeHHG KOpHel/UI MHOT'OYJIEHOB YITPOIA€T MHOI'ME€ BBIYUCJICHUS.



II.1. [IpomeKyTOUHBbIE€ BBIBObI
HpI/IMeHeHHe KOpHel/UI MHOT'OYJIEHOB YITPOIA€T MHOI'ME€ BBIYUCJICHUS.
Hekotopblie MHOrOuJIeHbl HE UMEIOT KOPHEH (JIEHCTBUTE/bHBIX ).



II.1. [IpomeKyTOUHBbIE€ BBIBObI
HpI/IMeHeHHe KOpHeﬁ MHOT'OYJIEHOB YITPOIA€T MHOI'ME€ BBIYUCJICHUS.
Hekotopblie MHOrOuJIeHbl HE UMEIOT KOPHEH (JIEHCTBUTE/bHBIX ).
C nmomollblo cTpaTeruu noMcKa aHaJaoruu noJjyyaeM BapuaHT pa3pe-
LLICHUsA TPOOJEMHOU CUTYALMK: PACLUMPEHHE TTOHATUA KUUCJIO».



I1.2. KomnJjiekcHoe 4yucJjio
HpI/IMeHeHHe KOpHeﬁ MHOI'OUJIEHOB ynpomaeT MHOTI'Me BbIUUCJIECHU.
Hekotopblie MHOrOuJIeHbl HE UMEIOT KOPHEH (JIEHCTBUTE/bHBIX ).
C nmomollblo cTpaTeruu noMcKa aHaJaoruu noJjyyaeM BapuaHT pa3pe-
LLICHUsA TPOOJEMHOU CUTYALMK: PACLUMPEHHE TTOHATUA KUUCJIO».
KaKHe 00BEKThI B3ATh B KAUECTBE HOBBIX 1H/IC€JI>>?



[1.2. KomnaekcHoe yucJio

HpI/IMeHeHHe KOpHeﬁ MHOI'OYJIEHOB ynpomaeT MHOI'M€ BbIUMCJIEHU .

Hekotopblie MHOrOuJIeHbl HE UMEIOT KOPHEH (JIEHCTBUTE/bHBIX ).

C nmomollblo cTpaTeruu noMcKa aHaJaoruu noJjyyaeM BapuaHT pa3pe-
LLICHUsA TPOOJEMHOU CUTYALMK: PACLUMPEHHE TTOHATUA KUUCJIO».

KaKHe 00BHEKThI B3ATh B KAUECTBE <HOBBIX 11HC€JI>>?

[Tpunuun «6putBbl OKKaMa» MpeanucbiBaeT He BBOJUTb HOBbIX MOHSI-
TUH 6e3 HeOOXOAUMOCTH.



[1.2. KomnjekcHoe uucao

[IpumeHeHHe KOpHEH MHOTOUJIEHOB YITPOLIAET MHOTHE BBIUMCJIEHHS].

HekoTopbie MHOTOUJIEHBI He UMEIOT KOPHEH (1eHCTBUTEIbHBIX ).

C moMolIbl0 CTPATEruM MOMCKa aHAJOT UK TT0JlydaeM BapHaHT pa3pe-
LLIeHUs1 TPOOJEMHON CUTyallMh: paclliipeHne TOHATHS KUHCJIO.

Kakue 06 beKThl B3ITb B KAUECTBE KHOBBIX UHCEJI» P

[Tpunuun «6putBbl OKKaMa» NpeanuchiBaeT He BBOJUTb HOBBIX TOHSI-
THH 6e3 He0OXOTUMOCTH.

B KauecTBe «HOBBIX UMCEN» BO3bMEM MHOTOUJIEH, HATIPUMED OT i (B pa-
JIM03JIEKTPOHUKE — OT J ).

a+bi+ci>+ ... +di"



[1.2. KomnjekcHoe uucao

[IpumeHeHHe KOpHEH MHOTOUJIEHOB YITPOLIAET MHOTHE BBIUMCJIEHHS].

HekoTopbie MHOTOUJIEHBI He UMEIOT KOPHEH (1eHCTBUTEIbHBIX ).

C moMolIbl0 CTPATEruM MOMCKa aHAJOT UK TT0JlydaeM BapHaHT pa3pe-
LLIeHUs1 TPOOJEMHON CUTyallMh: paclliipeHne TOHATHS KUHCJIO.

Kakue 06 beKThl B3ITb B KAUECTBE KHOBBIX UHCEJI» P

[Tpunuun «6putBbl OKKaMa» NpeanuchiBaeT He BBOJUTb HOBBIX TOHSI-
THH 6e3 He0OXOTUMOCTH.

B KauecTBe «HOBBIX UMCEN» BO3bMEM MHOTOUJIEH, HATIPUMED OT i (B pa-
JIM03JIEKTPOHUKE — OT J ).

a+bi+ci>+... +di"

KEIKYIO CTEIIEHb MHOI'O4JIEHA Bbl6paTb?



I1.2. KomnJjieKCHOe 4MCJ0
B kauecTBe «HOBBIX UHCe» BO3bMEM MHOTOUJIEH, HATIPUMED OT % (B pa-
JIM03JIEKTPOHUKE — OT 7).

a+bi+ci’+ ... +di"

Kakyto crenenb MHOrousieHa BbIOpaTh?
[IpumeHHM cTpaTeruio NPpUOPUTETHOTO U3YUEHUS IKCTPEMaAJTbHBIX
CUTYaLUH.
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JIM03JIEKTPOHUKE — OT 7).

a+bi+ci’+ ... +di"

Kakyto crenenb MHOrousieHa BbIOpaTh?

[IpuMeHUM cTpaTeruto NPUOPUTETHOTO U3YUEHUSI IKCTPeMaJbHbIX
CUTYaLUH.

MuHMMaJIbHBIA HETPUBHAJBHBIA CJIyUak /11 KHOBBIX UHCEJ» — MHO-
rousieHbl cTernexny 1.



I1.2. KomnJjieKCHOe 4MCJ0
B kauecTBe «HOBBIX UHCe» BO3bMEM MHOTOUJIEH, HATIPUMED OT % (B pa-
JIM03JIEKTPOHUKE — OT 7).

a+bi+ci’+ ... +di"

Kakyto crenenb MHOrousieHa BbIOpaTh?

[IpuMeHUM cTpaTeruto NPUOPUTETHOTO U3YUEHUSI IKCTPeMaJbHbIX
CUTYaLUH.

MuHMMaJIbHBIA HETPUBHAJBHBIA CJIyUak /11 KHOBBIX UHCEJ» — MHO-
rouJieHbl cTerneHu 1.

[TosTOMy «HOBBIE UMCJIa» OYyT UMEThb BUJL a + bi.



[1.3. B Kakux HanpaBJeHUSAX MPOAOJKHUTb UCCJAEN0Ba-
Hue?

B KauecTBe «HOBBIX UUCEJT» BO3bMEM MHOI'O4JIEH, HAITPUMED OT 1 (B pa-
JIM03JIEKTPOHUKE — OT j ).

a+bi+ci>+... +di"

Kakyto cTeneHb MHOrouJieHa BbIOpaTh?

[IpuMeHHM cTpaTeruio NPUOPUTETHOTO U3YUYEHUS IKCTPEMaJdbHbIX
CUTYaLUH.

MuHMMaJIbHBIA HETPUBHAJIBHBIA CJIyuad 111 KHOBBIX UHCEJ» — MHO-
rousieHbl cTerneHy 1.

[TosTOMy «HOBBIE UuCJIa» OYIyT UMEThb BUJL a + bi.

B kakux HanpaBJ/ieHUsIX pallMOHAJbHO MPOJIOJKHUTL HCCTEel0BaHUE?



[1.3. B Kakux HanpaBJeHUSAX MPOAOJKHUTb UCCJAEN0Ba-
Hue?
KaK OIpeC/IMTb PaBEHCTBO KHOBbIX qucesa»?



[1.3. B Kakux HanpaBJeHUSAX MPOAOJKHUTb UCCJAEN0Ba-
Hue?

KaK OIpeC/IMTb PaBEHCTBO KHOBbIX qucesa»?

KaKHe OTHOILIEHHUS] BBECTU HAa MHOKECTBE «HOBbLIX UUCEJ» P



[1.3. B Kakux HanpaBJeHUSAX MPOAOJKHUTb UCCJAEN0Ba-
Hue?

Kak onpenesntb paBeHCTBO «HOBBIX UMCEJ» ?

Kakue oTHOIlI€HHSI BBECTH HA MHOXKECTBE «HOBbBIX UMCEJ» ?

Kak onpenesiutb onepauum «Ca0KeHUe» U KyMHOMKEHHUe» P



[1.3. B Kakux HanpaBJeHUSAX MPOAOJKHUTb UCCJAEN0Ba-
Hue?

Kak onpenesntb paBeHCTBO «HOBBIX UMCEJ» ?

Kakue oTHOIlI€HHSI BBECTH HA MHOXKECTBE «HOBbBIX UMCEJ» ?

Kak onpenesiutb onepauum «Ca0KeHUe» U KyMHOMKEHHUe» P

Kakue euie onepauuu cjenyer BBeCTH?



I1.4. PaBeHCTBO KOMIIJIEKCHDBIX YU CEJI
Kak onpenesiutb paBeHCTBO «HOBbBIX UUCEJI» ?
PaBeHCTBO MHOTI'OYJICHOB BbITJIAAWT BITOJIHE MHOFOO@QHla}OLHeZ



I1.4. PaBeHCTBO KOMIIJIEKCHDBIX YU CEJI
Kak onpenesiutb paBeHCTBO «HOBbBIX UUCEJI» ?
PaBeHCTBO MHOTI'OYJICHOB BbITJIAAWT BITOJIHE MHOI‘OO@QLHEIIOLHQZ

a = c,

at+bi=c+di & {b—d.



I1.4. PaBeHCTBO KOMIIJIEKCHDBIX YU CEJI
Kak onpenesiutb paBeHCTBO «HOBbBIX UUCEJI» ?
PaBeHCTBO MHOTI'OYJICHOB BbITJIAAWT BITOJIHE MHOI‘OO@QLHEIIOLHQZ

a = c,

at+bi=c+di & {b—d.

IToi PopMyJIOi Mbl CBEJIM PABEHCTBO «HOBbBIX UUCEJ» K PABEHCTBY Jle-
CTBUTEJIbHBIX UHCEJL.



I1.5. CnhoxeHue KOMIJIEKCHBIX YU CeJ HAa A3bIKE€ MHOTO-
YJEHOB

CJIO}KGHI/IG MHOI'OYJIEHOB B KAUE€CTBE CJIOKEHHUA KHOBBIX UHUCEJI>» YI0-
BJIeTBOpHQT BCeM TpeéOBaHI/IHMI



I1.5. CnhoxeHue KOMIJIEKCHBIX YU CeJ HAa A3bIKE€ MHOTO-
YJEHOB

CJIO}KGHI/IG MHOI'0O4JIEHOB B KAYECTBE CJIOZKEHHUA <HOBBLIX YHCEJI»> YI0-
B.HeTBOpHQT BCeM TpeéOBaHI/IHMI

KOMMYTATHBHOCTD,



I1.5. CnhoxeHue KOMIJIEKCHBIX YU CeJ HAa A3bIKE€ MHOTO-
YJEHOB

CJIO}KQHHG MHOI'0O4JIEHOB B KAYECTBE CJIOZKEHHUA <HOBBLIX YHCEJI»> YI0-
BJIeTBOpHQT BCeM TpeéOBaHI/IHMI

KOMMYTATHBHOCTD,

aCCOLIUATUBHOCTbD,



[1.5. CioxxeHHe KOMMJEKCHBIX YMceJa Ha A3blKe MHOTO-
YJEeHOB

CJIO}KQHHG MHOI'0O4JIEHOB B KAYECTBE CJIOZKEHHUA <HOBBLIX YHCEJI»> YI0-
BJIGTBOpHQT BCeM TpeéOBaHI/IHMI

KOMMYTATHBHOCTD,

aCCOLIUATUBHOCTbD,

€CTb 0OpPaTHbIA 3JI€MEHT,



[1.5. ChoxxeHHe KOMIIJIEKCHBIX UMCeJl Ha A3blK€ MHOTO-
YJACHOB

CJ102KeHre MHOTOUJIEHOB B KQUECTBE CJIOXKEHHUSI «HOBBIX UHCEN» YJI0-
BJIETBOPSIET BCEM TPeOOBAHHUSM:

KOMMYTaTUBHOCTb,

acCOLMATUBHOCTD,

€CTb 0OpPaTHbIA 3JI€MEHT,

€CTb HYJIEBOH 3JIeMEHT (HEeUTPabHbIM MO CJOXKEHUIO).
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acCOLMATUBHOCTD,

€CTb 0OpPaTHbIA 3JI€MEHT,

€CTb HYJIEBOH 3JIeMEHT (HEeUTPabHbIM MO CJOXKEHUIO).

Hrak, cioxkeHne KOMIJIEKCHBIX UHces BBeeM (hopMyJIoH:



[1.5. ChoxxeHHe KOMIIJIEKCHBIX UMCeJl Ha A3blK€ MHOTO-
YJACHOB

CJ102KeHre MHOTOUJIEHOB B KQUECTBE CJIOXKEHHUSI «HOBBIX UHCEN» YJI0-
BJIETBOPSIET BCEM TPeOOBAHHUSM:

KOMMYTaTUBHOCTb,

acCOLMATUBHOCTD,

€CTb 0OpPaTHbIA 3JI€MEHT,

€CTb HYJIEBOH 3JIeMEHT (HEeUTPabHbIM MO CJOXKEHUIO).

Hrak, cioxkeHne KOMIJIEKCHBIX UHces BBeeM (hopMyJIoH:

(@a+bi) + (c+ di) =



[1.5. ChoxxeHHe KOMIIJIEKCHBIX UMCeJl Ha A3blK€ MHOTO-
YJACHOB

CJ102KeHre MHOTOUJIEHOB B KQUECTBE CJIOXKEHHUSI «HOBBIX UHCEN» YJI0-
BJIETBOPSIET BCEM TPeOOBAHHUSM:

KOMMYTaTUBHOCTb,

acCOLMATUBHOCTD,

€CTb 0OpPaTHbIA 3JI€MEHT,

€CTb HYJIEBOH 3JIeMEHT (HEeUTPabHbIM MO CJOXKEHUIO).

Hrak, cioxkeHne KOMIJIEKCHBIX UHces BBeeM (hopMyJIoH:

(a+bi)+ (c+di)=(a+c)+



[1.5. ChoxxeHHe KOMIIJIEKCHBIX UMCeJl Ha A3blK€ MHOTO-
YJACHOB

CJ102KeHre MHOTOUJIEHOB B KQUECTBE CJIOXKEHHUSI «HOBBIX UHCEN» YJI0-
BJIETBOPSIET BCEM TPeOOBAHHUSM:

KOMMYTaTUBHOCTb,

acCOLMATUBHOCTD,

€CTb 0OpPaTHbIA 3JI€MEHT,

€CTb HYJIEBOH 3JIeMEHT (HEeUTPabHbIM MO CJOXKEHUIO).

Hrak, cioxkeHne KOMIJIEKCHBIX UHces BBeeM (hopMyJIoH:

(a+bi)+ (c+di) = (a+c)+ (b+ d)i.



11.6. YMHOXKeHHe KOMMJIEKCHDBIX YU CEJ Ha A3bIKE MHOTO-
4yJeHOB

yMHO}KeHI/Ie MHOI'OUYJIEHOB KdK KHOBbBIX UHCEJI>» BbI3bIBACT HpO6JI€My
ITOBBIIIIEHHUYA CTEIIEHHU.



11.6. YMHOXKeHHe KOMMJIEKCHDBIX YU CEJ Ha A3bIKE MHOTO-
4yJeHOB

yMHO}KeHI/Ie MHOI'OUYJIEHOB KdK KHOBbBIX UHCEJI>» BbI3bIBACT HpO6JI€My
ITOBBIIIIEHHUYA CTEIIEHHU.

(a + bi)(c+ di) = ac + (bc + ad)i + bdi*.



11.6. YMHOXKeHHe KOMMJIEKCHDBIX YU CEJ Ha A3bIKE MHOTO-
4yJeHOB

yMHO}KeHI/Ie MHOI'OUYJIEHOB KdK KHOBbBIX UHCEJI>» BbI3bIBACT HpO6JI€My
ITOBBIIIIEHHUYA CTEIIEHHU.

(a + bi)(c+ di) = ac + (bc + ad)i + bdi*.
UTO IEJIATB?



11.6. YMHOXKeHHe KOMMJIEKCHDBIX YU CEJ Ha A3bIKE MHOTO-
4yJeHOB

yMHO}KeHI/Ie MHOI'OUYJIEHOB KdK KHOBbBIX UHCEJI>» BbI3bIBACT HpO6JI€My
ITOBBIIIIEHHUYA CTEIIEHHU.

(a + bi)(c+ di) = ac + (bc + ad)i + bdi*.

YTO NEJIATB?
JlocTaToOUHO OTIOJNIHUTL YMHOXKEHHE TTPAaBUJIOM /151 3a7aHHs &
a + bi.

2 B BUJIE



I1.6. YMHOKEeHHe KOMIIJIEKCHbIX UM CeJ HA SI3bIKe MHOTO-

YJE€HOB
Hano nonosiHuTh yMHOXKEHHE NPABUJIOM IS 3aJlaHHUS &
[Ipu bopmMupoBaHUK MOHATHHHOIO W AHAJMTHUYECKOrO amnmnapaToB Be-
JIYyULY0 poJib OOBIYHO UrpaeT cTpaTrerusi NpUOPUTETHOTO0 U3yYeHUS

IKCTpEMaAJbHbIX cuTyauMﬁ.

2 B BUme a + bi.



[1.6. YMHOXXKeHHe KOMMNJEKCHbIX YhuceJ Ha 93bIKe MHOTO-
4yJeHOB

HaILO JOIMOJIHUTb YMHO2KEHHE HpaBI/IJIOM JJIA 3adaHUA 1“B BUIEC a + bZ

[Ipu dbopmMHupoBaHUK MOHATUHHOIO W aHAJUTUUYECKOrO arnnapaToB Be-
JAYLLYO pOJIb 0OBIYHO HrpaeT CTpaTte€ruda NnNpUuoOpuUTETHOIr0O U3yd4y€HHUSA
IKCTpEMaAJbHbIX chyauMﬁ.

CrienaeM ¢ KOpHEM «CaMOIo NMPOCTOr0» U3 MHOTOUJIEHOB, HE UMEIOLLIHX
JNEUCTBUTEJIbHBIX KOPHEH.

2



[1.6. YMHOXeHHEe KOMIJIEKCHbIX UM CeJl HA I3bIKE MHOTO-
YJE€HOB

Hano nonosiHuTh yMHOXKEHHE MPABUJIOM U151 3aJJaHUS i° B BUJIE a + bi.

[Ipu dbopmMHupoBaHUK MOHATUHHOIO W aHAJUTUUYECKOrO arnnapaToB Be-
JIYyULY0 poJib OOBIYHO UrpaeT cTpaTrerusi NpUOPUTETHOTO0 U3yYeHUS
3KCTPEMaJbHbIX CUTyalUH.

CriesiaeM ¢ KOpHEM «CaMOTr0 MPOCTOr0» U3 MHOIOUJIEHOB, He HMEIOLIUX
JNEUCTBUTEJIbHBIX KOPHEH.

Kakoii ug MHOrousieHoB ax? + bz + ¢ «caMblii IpOCTOR» ?

2



11.6. YMHOXKeHHe KOMMJIEKCHDBIX YU CEJ Ha A3bIKE MHOTO-
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IKCTpEMaAJbHbIX chyaunﬁ.

CrienaeM ¢ KOpHEM «CaMOIo NMPOCTOr0» U3 MHOTOUJIEHOB, HE UMEIOLLIHX

2

JNEUCTBUTEJIbHBIX KOPHEH.

Kakoii ug MHOrousieHoB ax? + bz + ¢ «caMblii IpOCTOR» ?

Camblél npocTo# caydail — Korja Bce Koapduimentsl 0 uiu 1.

[Tocsie nepebopa noJsiyyaem, yTo NMPOCTEUIINHA TpeOyeMbli MHOTOUJIEH
— 3TO



11.6. YMHOXKeHHe KOMMJIEKCHDBIX YU CEJ Ha A3bIKE MHOTO-
4yJeHOB

HaILO JOIMOJIHUTb YMHO2KEHHE HpaBI/IJIOM JJIA 3adaHUA 1“B BUIEC a + bZ

[Ipu dbopmMHupoBaHUK MOHATUHHOIO W aHAJUTUUYECKOrO arnnapaToB Be-
JAYLLYO pOJIb 0OBIUHO HrpaeT CTpaTte€ruda NnNpUuoOpuUTETHOIr0O U3yd4y€HHUSA
IKCTpEMaAJbHbIX chyaunﬁ.

CrienaeM ¢ KOpHEM «CaMOIo NMPOCTOr0» U3 MHOTOUJIEHOB, HE UMEIOLLIHX

2

JNEUCTBUTEJIbHBIX KOPHEH.

Kakoii ug MHOrousieHoB ax? + bz + ¢ «caMblii IpOCTOR» ?

Camblél npocTo# caydail — Korja Bce Koapduimentsl 0 uiu 1.

[Tocsie nepebopa noJsiyyaem, yTo NMPOCTEUIINHA TpeOyeMbli MHOTOUJIEH
— 310 22 + 1.



11.6. YMHOXKeHHe KOMMJIEKCHDBIX YU CEJ Ha A3bIKE MHOTO-
4yJeHOB

HaILO JOIMOJIHUTb YMHO2KEHHE HpaBI/IJIOM JJIA 3adaHUA 1“B BUIEC a + bZ

[Ipu dbopmMHupoBaHUK MOHATUHHOIO W aHAJUTUUYECKOrO arnnapaToB Be-
JAYLLYO pOJIb 0OBIUHO HrpaeT CTpaTte€ruda NnNpUuoOpuUTETHOIr0O U3yd4y€HHUSA
IKCTpEMaAJbHbIX chyaunﬁ.

CrienaeM ¢ KOpHEM «CaMOIo NMPOCTOr0» U3 MHOTOUJIEHOB, HE UMEIOLLIHX

2

JNEUCTBUTEJIbHBIX KOPHEH.

Kakoii ug MHOrousieHoB ax? + bz + ¢ «caMblii IpOCTOR» ?

Camblél npocTo# caydail — Korja Bce Koapduimentsl 0 uiu 1.

[Tocsie nepebopa noJsiyyaem, yTo NMPOCTEUIINHA TpeOyeMbli MHOTOUJIEH
— 310 22 + 1.

3HAUUT, OJ0KUM 2 + 1 = 0.



11.6. YMHOXKeHHe KOMMJIEKCHDBIX YU CEJ Ha A3bIKE MHOTO-
4yJeHOB

HaILO JOIMOJIHUTb YMHO2KEHHE HpaBI/IJIOM JJIA 3adaHUA 1“B BUIEC a + bZ

[Ipu dbopmMHupoBaHUK MOHATUHHOIO W aHAJUTUUYECKOrO arnnapaToB Be-
JAYLLYO pOJIb 0OBIUHO HrpaeT CTpaTte€ruda NnNpUuoOpuUTETHOIr0O U3yd4y€HHUSA
IKCTpEMaAJbHbIX chyaunﬁ.

CrienaeM ¢ KOpHEM «CaMOIo NMPOCTOr0» U3 MHOTOUJIEHOB, HE UMEIOLLIHX

2

JNEUCTBUTEJIbHBIX KOPHEH.

Kakoii ug MHOrousieHoB ax? + bz + ¢ «caMblii IpOCTOR» ?

Camblél npocTo# caydail — Korja Bce Koapduimentsl 0 uiu 1.

[Tocsie nepebopa noJsiyyaem, yTo NMPOCTEUIINHA TpeOyeMbli MHOTOUJIEH
— 310 22 + 1.

3HAUUT, OJ0KUM 2 + 1 = 0.

142 = 1
3Han/IT, [TOJIYUYHJIHU HpaBHJIO. 1 — — 1|




I1.6. YMHOKEeHHe KOMIIJIEKCHbIX UM CeJ HA SI3bIKe MHOTO-
YJICHOB

[Tonyunsiu npaBuJio: ZQ = —1]
Orcrona cyeyeT MPaBUI0 YMHOKEHHUS:




I1.6. YMHOKEeHHe KOMIIJIEKCHbIX UM CeJ HA SI3bIKe MHOTO-
YJICHOB

2
[Tonyunsu npasuJo: |2~ = —1|
Orcrona cyeyeT MPaBUI0 YMHOKEHHUS:

(a+ bi)(c+ di) = (ac — bd) + (ad + bc)i.

PaccmoTperb npumep?



I1.6. YMHOKEeHHe KOMIIJIEKCHbIX UM CeJ HA SI3bIKe MHOTO-
YJICHOB

2
[Tonyunsu npasuJo: |2~ = —1|
Orcrona cyeyeT MPaBUI0 YMHOKEHHUS:

(a+ bi)(c+ di) = (ac — bd) + (ad + bc)i.

BBGI[QM BTOPHUUYHBIE OllepallMH: BbIYUTAHUE U ACJICHUE.



Il.7. BoluuTaHuve u nejeHue

2
[Tonyunsu npasuJio: |2~ = —1]
Orcrona cyeyeT MPaBUI0 YMHOKEHHUS:

(a+ bi)(c+ di) = (ac — bd) + (ad + bc)i.

BBejieM BTOpUUHbIE OTNlepallMK: BLIYUTAHUE U JCJICHHE,
BblyMTaHWEe MHOTOUJIEHOB HAC YCTPOMUT:

(a+bi) — (c+di) = (a—c)+ (b—d)i.



Il.7. BoluuTaHuve u nejeHue

2
[Tonyunsu npasuJio: |2~ = —1]
Orcrona cyeyeT MPaBUI0 YMHOKEHHUS:

(a+ bi)(c+ di) = (ac — bd) + (ad + bc)i.

BBejieM BTOpUUHbIE OTNlepallMK: BLIYUTAHUE U JCJICHHE,
BblyMTaHWEe MHOTOUJIEHOB HAC YCTPOMUT:

(a+bi) — (c+di) = (a—c)+ (b—d)i.

Kak ObITh ¢ ieJeHuemM?



Il.7. BoluuTaHuve u nejeHue
HpI/IMeHI/IM CTPpATEIruio NOMUCKa aHaJOIrumn.



Il.7. BoluuTaHuve u nejeHue
HpI/IMeHI/IM CTPpATEIruio NOMUCKa aHaJOIrumn.
KOFILa BO3HHKaJId CUTYyadllHus C <<H€HPHHTHOCTHMH B SHaMeHaTeJIe»?



Il.7. BoluuTaHuve u nejeHue
[IpyMeHUM CTpaTeruto NOMCKa aHaJOTHM.
Korna BosHuKaJja cUTyallus ¢ «HENPUSTHOCTSIMU B 3HaMeHaTeJsie» ?
Korna Hano n30aBUTbCSA OT UPPALIMOHAJNILHOCTH B 3HAMEHATEJIE.



Il.7. BoluuTaHuve u nejeHue
[IpyMeHUM CTpaTeruto NOMCKa aHaJOTHM.
Korna BosHuKaJja cUTyallus ¢ «HENPUSTHOCTSIMU B 3HaMeHaTeJsie» ?
Korna Hano u3baBUTbCA OT UPPALMOHAJNBHOCTH B 3HaMeHaTeJse. [1o-
3TOMY

a+bz’_
c+di




Il.7. BoluuTaHuve u nejeHue
[IpyMeHUM CTpaTeruto NOMCKa aHaJOTHM.
Korna BosHuKaJja cUTyallus ¢ «HENPUSTHOCTSIMU B 3HaMeHaTeJsie» ?
Korna Hano u3baBUTbCA OT UPPALMOHAJNBHOCTH B 3HaMeHaTeJse. [1o-
3TOMY

a+bi  (a+bi)c—di)
ct+di (c+di)(c—di)




Il.7. BoluuTaHuve u nejeHue
[IpyMeHUM CTpaTeruto NOMCKa aHaJOTHM.
Korna BosHuKaJja cUTyallus ¢ «HENPUSTHOCTSIMU B 3HaMeHaTeJsie» ?
Korna Hano u3baBUTbCA OT UPPALMOHAJNBHOCTH B 3HaMeHaTeJse. [1o-
3TOMY

a+bi  (a+0bi)(c—di) (ac+bd)+ (bc— ad)i
ct+di (c+di)(c—di) 2 + d? '



Il.7. BoluuTaHuve u nejeHue
[IpyMeHUM CTpaTeruto NOMCKa aHaJOTHM.
Korna BosHuKaJja cUTyallus ¢ «HENPUSTHOCTSIMU B 3HaMeHaTeJsie» ?
Korna Hano u3baBUTbCA OT UPPALMOHAJNBHOCTH B 3HaMeHaTeJse. [1o-
3TOMY

a+bi  (a+0bi)(c—di) (ac+bd)+ (bc— ad)i
ct+di (c+di)(c—di) 2 + d? '

Bce i Tak xopolio, Kak KaxkeTcsi?




[1.8. JleneHune: aHaIUM3 KOPPEKTHOCTHU
[IprMeHHM cTpaTeruio NOMcKa aHaJoTHuH.
Korna Bo3dHuKaJ/a cuTyalusi ¢ «HeNpUATHOCTSIMH B 3HaMeHaTeJie» ?
Korna Hano u3baBUTHCS OT UPPALMOHAJBHOCTH B 3HameHateJse. [lo-
TOMY

a+bi  (a+0bi)(c—di) (ac+bd)+ (bc — ad)i
ct+di (c+di)(c—di) 2 + d? '

HpHMeHHM CTpATEruro NOMUCKa aHaJOIruu.



[1.8. JleneHune: aHaIUM3 KOPPEKTHOCTHU
[IprMeHHM cTpaTeruio NOMcKa aHaJoTHuH.
Korna Bo3dHuKaJ/a cuTyalusi ¢ «HeNpUATHOCTSIMH B 3HaMeHaTeJie» ?
Korna Hano u3baBUTHCS OT UPPALMOHAJBHOCTH B 3HameHateJse. [lo-
3TOMY

a+bi  (a+0bi)(c—di) (ac+bd)+ (bc— ad)i
ct+di (c+di)(c—di) 2 + d? '
[TpuMeHHM cTpaTeruio NoucKa aHaJoruu.
[Tpu BBeieHHH TTepeMEHHBIX OjiHa OyKBa 0603HAYAET YHCJIO B LIEJOM.
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[TpuMeHHM cTpaTeruio NoucKa aHaJoruu.
[Tpu BBeieHHH TTepeMEHHBIX OjiHa OyKBa 0603HAYAET YHCJIO B LIEJOM.

Hawm CJIEAYET NMPEACTABUTL ACJICHUE YEPE3 YMHOKEHUE U CJIOKEHHUE B
CHUMBOJIMUECKOM BH/JE, HO 9TO HEBO3MO2KHO 0e3 ILOHOJIHI/ITGJH)HOI;I orepa-

LHH1H.
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[1.9. KomnaekcHoe conpsixkeHue
[IpyMeHUM CTpaTeruto NOMCKa aHaJOTHM.
Korna Bo3dHuKaJ/a cuTyalusi ¢ «HeNpUATHOCTSIMH B 3HaMeHaTeJie» ?
Korna Hano u3baBUTHCS OT UPPALMOHAJBHOCTH B 3HameHateJse. [lo-
3TOMY

a+bi  (a+0bi)(c—di) (ac+bd)+ (bc— ad)i
ct+di (c+di)(c—di) 2 + d? '
[TpuMeHHM cTpaTeruio NoucKa aHaJoruu.
[Tpu BBeieHHH TTepeMEHHBIX OjiHa OyKBa 0603HAYAET YHCJIO B LIEJOM.

Hawm CJIEAYET NMPEACTABUTL ACJICHUE YEPE3 YMHOKEHUE U CJIOKEHHUE B
CHUMBOJIMUECKOM BH/JE, HO 9TO HEBO3MO2KHO 0e3 ILOHOJIHI/ITGJH)HOI;I orepa-

[IHNH.
EcTecTBEeHHO ee HA3BaTb KOMMNACKCHbIM conpAaxcenuem:

a+ bl =



[1.9. KomnaekcHoe conpsixkeHue
[IpuMeHHM cTpaTeruio NoMcKa aHaJoruu.
Korna BosHuKaJja cUTyallus ¢ «HENPUSTHOCTSIMU B 3HaMeHaTeJsie» ?
Korna Hano u3baBUTbCA OT UPPALMOHAJNBHOCTH B 3HaMeHaTeJse. [1o-
3TOMY
a+bi  (a+bi)(c—di) (ac+bd)+ (bc— ad)i
c+di  (c+di)(c—di) ¢+ d? '
[IpruMeHuM cTpaTeruio NoMcKa aHaJoruu.
[1pu BBeneHnn nepemMeHHbIX oHa OyKBa 0003HAUAET YMCJIO0 B LIEJIOM.
Hawm caoenyer npenctaButh Ae/ieHUe yepe3 YMHOKEHHE U CJIOXKEHHE B
CUMBOJIMUECKOM BHUJIE, HO 3TO HEBO3MOKHO 0€3 JI0MOJHUTEJNbHON onepa-
LIUH.
EcTecTBeHHO ee Ha3BaTb KOMNACKCHOIM CONPANCEHUEM:

a-+bl=a— b

Paccmorperb npumep?



[1.10. CBoiicTBa KOMNJIEKCHOTO CONPSIXKEHUS

l. CyMMa U ITPOU3BEICHHE KOMITJIEKCHO CONPAKEHHDBIX YHUCEJT SBJIS -
IOTCA BEUIEeCTBEHHbIMH HHUCJIdMU:

z2+zZ=

z-Z=



[1.10. CBoiicTBa KOMNJIEKCHOTO CONPSIXKEHUS

l. CyMMa U ITPOU3BEICHHE KOMITJIEKCHO CONPAKEHHDBIX YHUCEJT SBJIS -
IOTCA BEUIEeCTBEHHbIMH HHUCJIdMU:

z24+Z=(a+bi)+ (a —bi) =

z-Z=



[1.10. CBoiicTBa KOMNJIEKCHOTO CONPSIXKEHUS
l. CyMMa U ITPOU3BEICHHE KOMITJIEKCHO CONPAKEHHDBIX YHUCEJT SBJIS -
IOTCA BEUIEeCTBEHHbIMH HHUCJIdMU:
z2+Z=(a+bi)+ (a—bi)=2a
2R =



[1.10. CBoiicTBa KOMNJIEKCHOTO CONPSIXKEHUS

l. CyMMa U ITPOU3BEICHHE KOMITJIEKCHO CONPAKEHHDBIX YHUCEJT SBJIS -
IOTCA BEUIEeCTBEHHbIMH HHUCJIdMU:

z+Z=(a+bi)+ (a—bi)=2a=2Rez € R,

2R =



[1.10. CBoiicTBa KOMNJIEKCHOTO CONPSIXKEHUS

l. CyMMa U ITPOU3BEICHHE KOMITJIEKCHO CONPAKEHHDBIX YHUCEJT SBJIS -
IOTCA BEUIEeCTBEHHbIMH HHUCJIdMU:

z+Z=(a+bi)+ (a—bi)=2a=2Rez € R,

z-Z=(a+bi)la—bi) =



[1.10. CBoiicTBa KOMNJIEKCHOTO CONPSIXKEHUS
l. CyMMa U ITPOU3BEICHHE KOMITJIEKCHO CONPAKEHHDBIX YHUCEJT SBJIS -
IOTCA BEUIEeCTBEHHbIMH HHUCJIdMU:
z+Z=(a+bi)+ (a—bi)=2a=2Rez € R,
z-Z=(a+bi)(a—bi)=a>+V=



[1.10. CBoiicTBa KOMNJIEKCHOTO CONPSIXKEHUS
l. CyMMa U ITPOU3BEICHHE KOMITJIEKCHO CONPAKEHHDBIX YHUCEJT SBJIS -
IOTCA BEUIEeCTBEHHbIMH HHUCJIdMU:
z+Z=(a+bi)+ (a—bi)=2a=2Rez € R,
z-Z=(a+bi)la—bi)=a*+b*=z]* €R.



[1.10. CBoiicTBa KOMNJIEKCHOTO CONPSIXKEHUS

l. CyMMa U ITPOU3BEICHHE KOMITJIEKCHO CONPAKEHHDBIX YHUCEJT SBJIS -
IOTCA BEUIEeCTBEHHbIMH HHUCJIdMU:

z+Z=(a+bi)+ (a—bi)=2a=2Rez € R,

z-Z=(a+bi)la—bi)=a*+b*=z]* €R.

2. KOM“J]CKCHOC CONpAXKEHUE CYMMbI CJIara€MbIX paBHO CYMME KOM -
[IJIEKCHO COIIPSA2KEHHbLIX CJ1ald€MbIX:

21+ 20 =71+ 2.



[1.10. CBoiicTBa KOMNJIEKCHOTO CONPSIXKEHUS

l. CyMMa U ITPOU3BEICHHE KOMITJIEKCHO CONPAKEHHDBIX YHUCEJT SBJIS -
IOTCA BEUIEeCTBEHHbIMH HHUCJIdMU:

z+Z=(a+bi)+ (a—bi)=2a=2Rez € R,

z-Z=(a+bi)la—bi)=a*+b*=z]* €R.

2. KOMHJIeKCHOC CONpAXKEHUE CYMMbI CJIara€MbIX paBHO CYMME KOM -
[IJIEKCHO COIIPSA2KEHHbLIX CJ1ald€MbIX:

21+ 20=721+ 7.

3. KOMJ]CKCHOE conpsK€Hue IMpousBeacHHUsd paBHO IIPOHU3BEICHUIO
KOMIIJIEKCHO COITPSA2KEHHbIX COMHOXKHUTEJIeH:

2129 =21 22



[1.11. UToroBbie hopmy.Jibl

2 1

1 = ’
a = c,
b=d,
(a+bi)+ (c+di) = (a+c)+ (b+ d)i,
(a + bi)(c+ di) = (ac — bd) + (ad + be)i,

a+bi=a—0bi, (a+bi)-(a+bi)=a"+b"
21 21722

at+b=c+d < {

2y %3
[naBHas moTepsi: HCUE3JIM TPUBbIYHbBIE OTHOLLIEHUS] «MeHblIe», «00Jb-
e,



I11. KomnaekcHas njJoCcKoCTb
C.HO}KGHI/IG BGKTOpOB 10 CBOI/UICTBEIM [MOX02Ke HAa CJO2KEHHUEe yuceJl.



Il11. KomnJjekcHas naocKocCTb
C.HO}KGHI/IG BGKTOpOB [10 CBOUCTBAM IOXO0XKE Ha CJIOXKEHHUE Uucell.
ECJIH YaAa4dHO OHpelLeJIHTb YMHO2KEHHE BeKTOpOB, MO2KHO I1IOJIYUHUTDb
pacmnpeHHe ITOHATHUA KUUCJIO>.



Il11. KomnJjekcHas naocKocCTb

CJIO}KGHI/IG BGKTOpOB [10 CBOUCTBAM IOXO0XKE Ha CJIOXKEHHUE Uucell.

ECJIH YAauHO OHpelLeJIHTb YMHOZzKE€HHE BeKTOpOB, MO2KHO TTOJIYUHUTDb
pacumpeHHe ITOHATHUA KUUCJIO>.

B COOTBETCTBHH CO CTpAaTerMe NpUOPUTETHOTO U3YUEHHUS IKCTpe-
MaJIbHbIX Cl/lTyaLlI/lﬁ MI/IHI/IMHSI/IpyeM paSMepHOCTb.



I1l. KomnJiekcHasi nJioCKOCThb

CJ102KeHHe BEKTOPOB 110 CBOMCTBAM [MOX0KE HA CJOXKEHHE UUCEI.

Ecau ynauHo onpenesutb yMHOXKEHHE BEKTOPOB, MOXKHO MMOJYUHTh
paclIMpeHre MOHATHST KUUCJIO0.

B cooTBeTcTBUM CO cTpaTerueil NPUOPUTETHOIO U3YYEHHUS IKCTpe-
MaJjibHbIX CUTYallUl MUHUMU3UPYEM PAa3MEPHOCTb.

OHOMEpPHBIH ciyuall — 3TO 4McJoBas ocb. Huuero HoBoTO...



I1l. KomnJiekcHasi nJioCKOCThb
CJ102KeHHe BEKTOPOB 110 CBOMCTBAM [MOX0KE HA CJOXKEHHE UUCEI.
Ecau ynauHo onpenesutb yMHOXKEHHE BEKTOPOB, MOXKHO MMOJYUHTh
paclIMpeHre MOHATHST KUUCJIO0.
B cooTBeTcTBUM CO cTpaTerueil NPUOPUTETHOIO U3YYEHHUS IKCTpe-
MaJibHbIX CUTYallMid MUHUMHU3UPYEM PA3MEPHOCTb.
OHOMEpPHBIH ciyuall — 3TO 4McJoBas ocb. Huuero HoBoTO...
[TosTOMYy paccMOTPUM 1110CKOCH1b TEOMETPUUECKHUX BEKTOPOB.



[11.1. CroxxeHue KOMNJAEKCHbIX YU CEJ HA SI3blKE BEKTOP-
HOM aJareopbl
CJyoxkeHue [NPOBOJUTCA HWJIKM T10 IIPpaBHJY TPEYroJibHHUKA
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[11.1. CroxxeHue KOMNJAEKCHbIX YU CEJ HA SI3blKE BEKTOP-
HOM aJareopbl
CJyoxkeHue [NPOBOJUTCA HWJIKM T10 IIPpaBHJY TPEYroJibHHUKA



[11.1. CroxxeHue KOMNJAEKCHbIX YU CEJ HA SI3blKE BEKTOP-
HOM aJareopbl

CJyoxkeHue NPOBOJAUTCSA HJIM T10 IIPpAaBHJY TPEYroJbHUKA, HWJH 110
NpaBuJly napaJJesiorpaMmma:

—
b b



[11.1. CroxxeHue KOMNJAEKCHbIX YU CEJ HA SI3blKE BEKTOP-
HOM aJareopbl

CJyoxkeHue NPOBOJAUTCSA HJIM T10 IIPpAaBHJY TPEYroJbHUKA, HWJH 110
NpaBuJly napaJJesiorpaMmma:

—
b b



[11.1. CroxxeHue KOMNJAEKCHbIX YU CEJ HA SI3blKE BEKTOP-
HOM aJareopbl

CJyoxkeHue NPOBOJAUTCSA HJIM T10 IIPpAaBHJY TPEYroJbHUKA, HWJH 110
NpaBuJly napaJJesiorpaMmma:

— —
b b
— —
a+b a+b
— —



I11.2. YMHOXeHUEe KOMINJEKCHBIX YHMCEJ Ha A3blKe BeK-
TOPHOM ajareopbl

KaK OHpelLeJH/ITb HpOI/ISBe,U,eHHe ABYX BeKTOpOB [TJIOCKOCTH C TEM, UTO-
Obl COXPaHUTb HauboJiee BarKHble CBOUCTBA MPOU3BEACHUS UUCEJ?



I11.2. YMHOXeHUEe KOMINJEKCHBIX YHMCEJ Ha A3blKe BeK-
TOPHOM ajareopbl

KaK OHpelLeJH/ITb HpOI/ISBe,U,eHHe ABYX BeKTOpOB [TJIOCKOCTH C TEM, UTO-
Obl COXPaHUTb HauboJiee BarKHble CBOUCTBA MPOU3BEACHUS UUCEJ?

Mbl XOTUM HOJIyLII/ITb KOHerTHOe HpaBI/IJIO, HOBTOMy HpHMeHHM



I11.2. YMHOXeHUEe KOMINJEKCHBIX YHMCEJ Ha A3blKe BeK-
TOPHOM ajareopbl

KaK OHpelLeJH/ITb HpOHSBeﬂeHHG ABYX BeKTOpOB [TJIOCKOCTH C TEM, UTO-
Obl COXPaHUTb HauboJiee BarKHble CBOUCTBA MPOU3BEACHUS UUCEJ?

Mbl XOTUM HOJIy‘H/ITb KOHerTHOG HpaBHJIO, HOSTOMy HpHMeHI/IM CTpa-
TErMi0 NOCTPOEHUSA MOIEJHN.
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Bekrop onpenensietcs AJIMHONA U HAMTPABJICHUEM.



I11.2. YMHOXeHUEe KOMINJEKCHBIX YHMCEJ Ha A3blKe BeK-
TOPHOM ajareopbl

KaK OHpelLeJH/ITb HpOHSBeﬂeHHG ABYX BeKTOpOB [TJIOCKOCTH C TEM, UTO-
Obl COXPaHUTb HauboJiee BarKHble CBOUCTBA MPOU3BEACHUS UUCEJ?

Mbl XOTUM HOJIy‘H/ITb KOHerTHOG HpaBHJIO, HOSTOMy HpHMeHI/IM CTpa-
TErMi0 NOCTPOEHUSA MOIEJHN.

Bekrop onpenensiercs JJIMHON U HarpaB/eHueM.

— o
,HJH/IHy [IPOU3BECJICHHA BEKTOPOB a H b ecTeCcTBEHHO CUMUTATb PaBHOH
[IPOU3BECACHHIO UX IJIMH:



I11.2. YMHOXeHUEe KOMINJEKCHBIX YHMCEJ Ha A3blKe BeK-
TOPHOM ajareopbl

KaK OHpelLeJH/ITb HpOHSBeﬂeHHG ABYX BeKTOpOB [TJIOCKOCTH C TEM, UTO-
Obl COXPaHUTb HauboJiee BarKHble CBOUCTBA MPOU3BEACHUS UUCEJ?

Mbl XOTUM HOJIy‘H/ITb KOHerTHOG HpaBHJIO, HOSTOMy HpHMeHI/IM CTpa-
TErMi0 NOCTPOEHUSA MOIEJHN.

Bekrop onpenensietcs JJIMHONA U HAMTPABJICHUEM.

,HJH/IHy HpOHSBeﬂeHI/IH BGKTOpOB E) H E) €CTEeCTBEHHO CUUTAThb paBHOfI
HpOI/ISBeILeHH}O ux AJiIMH.

@ b|=[a|[b]



I11.2. YMHOXeHUEe KOMINJEKCHBIX YHMCEJ Ha A3blKe BeK-
TOPHOM ajareopbl

KaK OHpelLeJH/ITb HpOHSBeﬂeHlfle ABYX BeKTOpOB [TJIOCKOCTH C TEM, UTO-
Obl COXPaHUTb HauboJiee BarKHble CBOUCTBA MPOU3BEACHUS UUCEJ?

Mbl XOTUM HOJIy‘H/ITb KOHerTHOQ HpaBHJIO, HOSTOMy HpHMeHHM CTpa-
TErMi0 NOCTPOEHUSA MOIEJHN.

Bekrop onpenensiercs JJIMHON U HarpaB/eHueM.

— o
,HJH/IHy [IPOU3BECJICHHA BEKTOPOB a H b ecTeCcTBEHHO CUMUTATb PaBHOH
[IPOU3BECACHHIO UX IJIMH:

— —
— —>
=] 73]

KAK 3AJIATb HATTPABJIEHUE?



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

— —
— —
|a-b:‘a‘-)b‘

KAK 3AJIATDH -

HATIPABJIEHUE? \



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATbH
HATTPABJIEHUE?



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATbH
HATTPABJIEHUE?



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATbH
HATTPABJIEHUE?



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATbH
HATTPABJIEHUE?



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATbH
HATTPABJIEHUE?

B



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATbH
HATTPABJIEHUE?

B



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

a-b|=|a]-|p]
KAK 3AIATbH
HATTPABJIEHUE?

HanpagJsienne 3afaercsi OTHOCUTEJIbHO HEKOTOPBIX «CTALMOHAPHBIX»
0O BEKTOB.



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATbH
HATTPABJIEHUE?

HanpagJsienne 3afaercsi OTHOCUTEJIbHO HEKOTOPBIX «CTALMOHAPHBIX»
0O BEKTOB.
B KauecTBe Takoro 0O’beKTa €CTeCTBEHHO B3Th BEKTOP.



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATbH
HATTPABJIEHUE?

Hanpapsienue 3ajaeTcss OTHOCUTEJbHO HEKOTOPBIX «CTALMOHAPHBIX»
00ObEKTOB.

B kKauyecTBe Takoro o6beKTa eCTeCTBEHHO B3SITh BEKTOP.

Ho ero psinna nam ne Baxkua!



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATbH
HATTPABJIEHUE?

HanpagJsienne 3afaercsi OTHOCUTEJIbHO HEKOTOPBIX «CTALMOHAPHBIX»
0O BEKTOB.
[TosTOMy B KauecTBe «CTALMOHAPHOI0» 0O bEKTa BO3bMEM OCb.



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AJIATD =
HATIPABJIEHUE? N
\H
b

DTa 0Cb Ha3bIBAETCS MOJSIPHON OCbIO.



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATb =
HATIPABJIEHUE? N '
~__
b

JTa oCb Ha3bIBaeTCsl MOJSIPHOU ocblo. Hanpassienue Bekropa Oyjem
OIMUCBIBATh €0 YIJIOM C 3TOH OCbI0, CUMTAS, UTO MOJIOKUTEJbHOE HAITPaB-
JICHHE OTCYeTa — MPOTHUB YaCOBOH CTPEJIKH.



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATb =
HATTPABJIEHUE? N '
~__
b

JTa oCb Ha3bIBaeTCsl MOJSIPHOU ocblo. Hanpassienue Bekropa Oyjem
OIMUCHIBATD €r0 YIJIOM C 3TOH OCbI0, CUMTAS, YTO MOJIOKUTEJIbHOE HAllPaB-
JIeHHE OTCUeTa — MPOTHUB YaCOBOH CTPEJIKH.

BesnunHa (OpuHeHTUPOBAHHOTO) yrja, 06padyeMoro BEKTOPOM C I0-
JISPHOH OCbl0, HA3bIBAETCSl ApryMEHTOM.



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATb =
HATTPABJIEHUE? O '
~__
b

JTa oCb Ha3bIBaeTcsl MOJSIPHOU ocblo. Hanpassienue Bekropa Oyjem
OTHCBIBATb €r0 YIJIOM C 3TOH OChI0, CUHTAs, UTO MOJIOXKHUTEJbHOE HANlpaB-
JIeHHE OTCUeTa — MPOTUB YaCOBOH CTPEJIKH.

BesnunHa (OpuHeHTUPOBAHHOTO) yrjia, 06pa3yeMoro BEKTOPOM C I10-
JISPHOU OCbI0, HA3bIBAETCS APTYMEHTOM.

JIns @ M306paskeHHbIl apryMeHT MOJI0KHTeJeH.



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATb =
HATTPABJIEHUE? N '
.
b

JTa oCb Ha3bIBaeTCsl MOJSIPHOU ocblo. Hanpassienue Bekropa Oyiem
OTHCHIBATb €r0 YIJIOM C 3TOH OChI0, CUHTAs, UTO MOJOXKHUTEJbHOE HANlPaB-
JIeHHE OTCUeTa — MPOTHUB YaCOBOH CTPEJIKH.

BesnunHa (OpuHeHTUPOBAHHOTO) yrja, 06padyeMoro BEKTOPOM C I10-
JIHpHOﬁ_O)CbIO, HA3bIBAECTCSI APTYMEHTOM.

Jlnst b u3006paKeHHbId apryMeHT OTPULIATEJIEH.



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATb =
HATIPABJIEHUE? N i
.
b

H
H
Jlnst BeIOOpa aprymeHTa MpoU3BejieHHsT BEKTOPOB a U b mnpuMeHUM

CTpATEIruio NpUOPUTETHOI0O U3YYEHUSA IKCTPEMAJbHbIX cuTyaunﬁ.



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATb =
HATIPABJIEHUE? N k
o
b

H
%
Jlnst BeIOOpa aprymeHTa MpoU3BejieHHsT BEKTOPOB a U b mnpuMeHUM

CTPATErut0 NPUOPUTETHOTO U3YUEHUS IKCTPEMaJbHbIX CUTYaLUH.
B kKauecTBe aprymeHTa Npou3BeJIeHUS €CTECTBEHHO B3SITh JIMOO MPOU3-
BeJIeHHE, TMOO CYMMY apTyMEHTOB COMHOXKHTEJICH.



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATb =
HATTPABJIEHUE? N i
.
b

H
%
Jlnst BeIOOpa aprymeHTa MpoU3BejieHHsT BEKTOPOB a U b mnpuMeHUM

CTPATErut0 NPUOPUTETHOTO U3YUEHUS IKCTPEMaJbHbIX CUTYaLUH.
B kKauecTBe aprymeHTa Npou3BeJIeHUS €CTECTBEHHO B3SITh JIMOO MPOU3-
BeJIeHHE, TMOO CYMMY apTyMEHTOB COMHOXKHTEJICH.
M3mepeHne BeJIMUUHBI yIJla B BUJIE €KBAJAPATHBIX [PALyCOB>» BbITVISIUT
CTPaHHO.



I11.2. YMHOXeHHe KOMIJEKCHbIX YUceJd Ha SI3bIKe BEeK-
TOPHOM ajareopbl

@-b|= 3] b
KAK 3AIATb =
HATTPABJIEHUE? N i
.
b

H
%
Jlnst BeIOOpa aprymeHTa MpoU3BejieHHsT BEKTOPOB a U b mnpuMeHUM

CTPATErut0 NPUOPUTETHOTO U3YUEHUS IKCTPEMaJbHbIX CUTYaLUH.
B kKauecTBe aprymeHTa Npou3BeJIeHUS €CTECTBEHHO B3SITh JIMOO MPOU3-
BeJIeHHE, TMOO CYMMY apTyMEHTOB COMHOXKHTEJICH.
[TosToMy BhIOMpaeM cymMmy.



[11.3. UToroBble npaBuJa CA10XKEHUSI U YMHOXKEHUS BEK-
TOPOB KOMIIJIEKCHOM MJ0OCKOCTH

CaoxeHue BEKTOPOB KOMIIJIEKCHOU TJIOCKOCTH [TPOBOAUTCA 110
LMpaBuJIy IMapaJijiejgorpaMmma» uJjn «1paBuJly TpEyroJibHHUKa».

B KoMmieKCHOH MJI0CKOCTH NMNPpOU3BEAEHHUEM BEKTOPOB E) H g Ha-
3bIBACTCSA BEKTOP ?, MOYJIb KOTOPOI'O PaBEH IMPOHU3BEACHHIO MO,U,YJIGIU/I
, d APryMEHT paB€H CyMME€ apryMmeH-

o, |— — |
COMHOXKHUTERJICH: ] C } = ] a | -|b
TOB COMHOXKHUTeJIEN (C yUeTOM 3HaKa CJaraembix ).



[11.3. UToroBoe npaBUI0 YMHOXXEHHUSI BEKTOPOB KOM-
NJE€KCHOM MJOCKOCTH

—
—
a-b

—

a Q

[3) _>
B JAHHOM IPpHUMEPE MOJOKHUTEJIbHBIM APTYMEHT BEKTOPA a CYMMHPO-
—
BaJICsl C OTPULATE/]bHBIM apryMeHTOM BeKTopa b, MosTomy pesyJbTaT
— — o
YMHO2KEHHUA a - b oTHOCHUTENLHO BEKTOpa a IOBEPHYT IIPOTHUB 4aCOBOH
—

CTpeJIKHM Ha yroJ | (3|, a OTHOCUTE/IbHO BeKTOpa b MOBEPHYT M0 4acoBOK
CTpeJIKe Ha yTroJ |a.



[11.3. UToroBoe npaBUI0 YMHOXXEHHUSI BEKTOPOB KOM-
NJE€KCHOM MJOCKOCTH

—
—>
a-b
—
a Q

Bce s Tak y»>K X0po1110 B HallleM OIpejieJIeHUH MPOU3BeIeHH ST BEKTOPOB
KOMITJIEKCHOM MJOCKOCTH ?



[11.3. UToroBoe npaBUI0 YMHOXXEHHUSI BEKTOPOB KOM-
NJE€KCHOM MJOCKOCTH

Bce sin Tak y2K XOpo1110 B HallleM OIpe/ieJIeHUH TPOU3BEICHUSA BEKTOPOB
KOMIIJIEKCHOH MJIOCKOCTH? _
Mbl BbIOpaJiM OTpULIATE/IbHOE 3HAUeHHEe (3 i b .



[11.3. UToroBoe npaBUI0 YMHOXXEHHUSI BEKTOPOB KOM-
NJE€KCHOM MJOCKOCTH

Bce si1 Tak y2K XOpou1o B HallleM ONpeaeJeHUH TPOU3BEJICHUS BEKTOPOB
KOMIIJIEKCHOH MJIOCKOCTH? _

Mbl BBIOpaJIM OTpULLATEJIbHOE SHERISINE B s b.

[Tomumo aprymenTa 3 s BeKTopa b, MO2KHO ObLJIO B3SITh IPyroe 3Ha-
ueHue aprymMeHTa, JIonycTum, (27 + 3).



[11.3. UToroBoe npaBUI0 YMHOXXEHHUSI BEKTOPOB KOM-
NJE€KCHOM MJOCKOCTH

Bce s Tak y»>K X0po1110 B HallleM OIpejieJIeHUH MPOU3BeIeHH ST BEKTOPOB
KOMITJIEKCHOH TIJIOCKOCTH ?

Kapayn! ApryMeHT BeKTOpa KOMIJIEKCHOH TJIOCKOCTH OINpeJessieTcs
HEeOJHO3HAuHO!



[11.3. UToroBoe npaBUI0 YMHOXXEHHUSI BEKTOPOB KOM-
NJE€KCHOM MJOCKOCTH

Bce s Tak y»>K X0po1110 B HallleM OIpejieJIeHUH MPOU3BeIeHH ST BEKTOPOB
KOMITJIEKCHOH TIJIOCKOCTH ?

Kapayn! ApryMeHT BeKTOpa KOMIJIEKCHOH TJIOCKOCTH OINpeJessieTcs
HEeOJHO3HAuHO! .

[ie rapaHTHs1, 4TO MPU JPYroM BbIGOPE apryMeHTOB BEKTOPOB a U b
MOJIYUHM TOT K€ Pe3yJIbTaT PH YMHOKEHUH STHX BEKTOPOB KOMITJIEKCHOH
IJIOCKOCTH?



[11.3. UToroBoe npaBUI0 YMHOXXEHHUSI BEKTOPOB KOM-
NJE€KCHOM MJOCKOCTH

3HAUUT, OJJHO3HAYHOCTh OMepallu YMHOXKEHHUS] BEKTOPOB HAJ0 JI0Ka-
3aThb!



[11.3. UToroBoe npaBUI0 YMHOXXEHHUSI BEKTOPOB KOM-
NJE€KCHOM MJOCKOCTH

3HAUUT, OJJHO3HAYHOCTh OMepallu YMHOXKEHHUS] BEKTOPOB HAJ0 JI0Ka-
3aTh!

$lcHO, UTO pas/iMuHble apryMeHTbl BEKTOpa OTJMYAIOTCS Ha yroJ 2km
pajauat, rjie k — ueJsoe uncsio. [TosTomy npu apyrom BbiOope apryMeHTOB

-
J/I51 BEKTOPOB & U b

(o + 2km) + (Y + 2mm) =



[11.3. UToroBoe npaBUI0 YMHOXXEHHUSI BEKTOPOB KOM-
NJE€KCHOM MJOCKOCTH

3HAUUT, OJJHO3HAYHOCTh OMepallu YMHOXKEHHUS] BEKTOPOB HAJ0 JI0Ka-
3aTh!

$lcHO, UTO pas/iMuHble apryMeHTbl BEKTOpa OTJMYAIOTCS Ha yroJ 2km
pajauat, rjie k — ueJsoe uncsio. [TosTomy npu apyrom BbiOope apryMeHTOB

-
J/I51 BEKTOPOB & U b

(o +2km)+ (Y + 2mm) = (o + ) + 2(k + m)m.



[11.3. UToroBoe npaBUI0 YMHOXXEHHUSI BEKTOPOB KOM-
NJE€KCHOM MJOCKOCTH

(o +2km)+ (Y + 2mm) = (o + ) + 2(k + m)m.

3HayuT, NIPH APYroM BbIOOpE apryMeHTOB MOJIyUHUM, ObITh MOXKET, JPyroe
3HaueHHe aprymMeHTa MpPOU3BeJIeHHsI BEKTOPOB, HO BEKTOP OYJIET TOT »Ke
camblid. OJTHO3HAYHOCTb ONepalMy J0Ka3aHa.

Paccmorperb npumep?



IV. [lepexon oT ogHOro npeacraBjaeHUsi KOMIJEKCHOTO

yucJia K 1pyromy
BBenem Ha KOMIJIEKCHOW TMJIOCKO- a

CTH A€KAaPTOBY CUCTEMY KOOPAHUHAT.




IV. [lepexon oT ogHOro npeacraBjaeHUsi KOMIJEKCHOTO

yucJia K 1pyromy
BBenem Ha KOMIJIEKCHOW TMJIOCKO-

CTH A€KAaPTOBY CUCTEMY KOOPAHUHAT.

Y1 a

S




IV. [lepexon oT ogHOro npeacraBjaeHUsi KOMIJEKCHOTO

yucJia K 1pyromy
BBenem Ha KOMIJIEKCHOW TMJIOCKO-

CTH JIEKAPTOBY CUCTEMY KOOPJIMHAT.
Haiinem n1ekapToBbl KOOpPJAUHATbI ©

H
BEKTOpa a .

Y1 a

S




IV. [lepexon oT ogHOro npeacraBjaeHUsi KOMIJEKCHOTO
yucJa K Apyromy

BBeneM Ha KOMILJIEKCHOH IJIOCKO- y‘ Y
CTH JIEKApPTOBY CUCTEMY KOODHHAT.
Haiinem nmexapToBbl KOOpAHHATHI 0

— —
BekTOopa a'. [lycth } a ‘ = p. T




IV. [lepexon oT ogHOro npeacraBjaeHUsi KOMIJEKCHOTO

yucaa K Apyromy
BBejieM Ha KOMIJIEKCHOH TJIOCKO- Y a

CTH JICKAPTOBY CUCTEMY KOOPJHUHAT.

Haiinem n1ekapToBbl KOOpPJAUHATbI ©
— —

BekTOopa a'. [lycth } a ‘ = p. T

M3 npsIMOyroJibHOrO TPEyroJibHUKA

T = pCos,

Y = psin .

noJiyyaem {



IV. [lepexon oT ogHOro npeacraBjaeHUsi KOMIJEKCHOTO

yucaa K Apyromy
BBejieM Ha KOMIJIEKCHOH TJIOCKO- Y a

CTH JICKAPTOBY CUCTEMY KOOPJUHAT.
Haiinem n1ekapToBbl KOOpPJAUHATbI ©
— —

BekTOopa a'. [lycth } a ‘ = p. T
M3 npsIMOyroJibHOrO TPEyroJibHUKA
T = pCos

rnoJiyyaem PEoses
Yy = psin .
[Tonyuunu Qopmysnbl npeob6pa3oBaHUd JiJIsT BEKTOpa KOMIJIEKCHOM
MJI0CKOCTH:

I Y
J >

a =pcosg i + psing ‘ﬁ}zp,

4yTO MJIAd KOMITJIEKCHBIX UHCEJI HAd A3bIKE MHOT'OUJIEHOB O3HAUAET

r+iy=p(cosp+ising), p=+22+y> (1)



IV.1. U3omopdHOCTb

[Tonoxxum
— —

Flx+iy)=zi1 +y]j.

Torna nis cjioxKeHusd umMeeM

F(z1+ 29) =

(2)



IV.1. U3omopdHOCTb

[Tonoxxum
— —

Flx+iy)=zi1 +y]j.

Torna nis cjioxKeHusd umMeeM

F (21 +2) = F((x1 +yit) + (22 + y2t)) =

(2)



IV.1. U3omopdHOCTb

[Tonoxxum
— —

Flx+iy)=zi1 +y]j. (2)

Torna nis cjioxKeHusd umMeeM

F (214 2) = F ((x1 +y11) + (22 +101)) = F (21 + 22) +i(y1 +12)) =



IV.1. U3omopdHOCTb

[Tonoxxum
— —

Flx+iy)=zi1 +y]j. (2)

Torna nis cjioxKeHusd umMeeM

F (214 2) = F ((x1 +y11) + (22 +101)) = F (21 + 22) +i(y1 +12)) =
T _

—
= (@1 4+22) 1 + (1 + 1)



IV.1. U3omopdHOCTb
[Tosi0:xkuM
— —

Flx+iy)=zi1 +y]j. (2)

Torna nis cjioxKeHusd umMeeM

F (214 2) = F ((x1 +y11) + (22 +101)) = F (21 + 22) +i(y1 +12)) =

—

=(x1+x2) 1 + (1 +v2)] :<:U11 +y1j)+(x21 +y2J)=



IV.1. U3omopdHOCTb

[Tonoxxum
— —

Flx+iy)=zi1 +y]j. (2)

Torna nis cjioxKeHusd umMeeM
F(zi4 2)=F((x1 +y11) + (wo+y21)) = F (w1 + x2) + (1 + 142)) =
=(x14+w) i +(1+y2)j = (:Ul i+ ] ) + (xg i+ j ) =
= I (x1 + 1) + F (20 + i) =



IV.1. U3omopdHOCTb

[Tonoxxum
— —

Flx+iy)=zi1 +y]j. (2)

Torna nas cjioKeHust UMeem
F (214 2) =F((x1 + i) + (z2+ y21)) = F ((x1 + 22) +i(y1 +y2)) =
=(@i1+x2)i +(+y)j = (561 1 +Y1 ) ) + (372 1 + Y2 ) ) =
= F (331 + ylz) + F (1132 + ygl) = F (Zl) + F(ZQ) .



IV.1. U3omopdHOCTb
[Tosoxxum
Flx+iy)=zi1 +y]j. (2)
Torna nyist cinoxenusi umeeM F' (21 + z9) = F' (21) + F' (22).
JloKa3aTesbCTBO aHAJOMMYHOTO CBOMCTBA YMHOKEHHUSI:

F (z129) = F (p1(cos 1 + isin 1) pa(cos v + isin pg)) =



IV.1. U3omopdHOCTb

[Tonoxxum
_>

_
Flx+iy)=zi1 +y]j. (2)

Torna nyist cinoxenusi umeeM F' (21 + z9) = F' (21) + F' (22).
JloKa3aTesibCTBO aHAJIOTHYHOTO CBOMCTBA YMHOMKCHHSI:

F (z129) = F (p1(cos 1 + isin 1) pa(cos v + isin pg)) =

=F (p1p2 <cos V1 COS g + )) —



IV.1. U3omopdHOCTb

[Tonoxxum
_>

_
Flx+iy)=zi1 +y]j. (2)

Torna nyist cinoxenusi umeeM F' (21 + z9) = F' (21) + F' (22).
JloKa3aTesibCTBO aHAJIOTHYHOTO CBOMCTBA YMHOMKCHHSI:

F (z129) = F (p1(cos 1 + i sin ) pa(cos pg + isin ps)) =

=F (p1p2 <cos V1 COS g + i% sin 1 81N 9 + )) —



IV.1. U3omopdHOCTb

[Tonoxxum
_>

_
Flx+iy)=zi1 +y]j. (2)

Torna nyist cinoxenusi umeeM F' (21 + z9) = F' (21) + F' (22).
JloKa3aTesibCTBO aHAJIOTHYHOTO CBOMCTBA YMHOMKCHHSI:

F (z129) = F (p1(cos 1 + i sin ) pa(cos pg + isin ps)) =

=F (p1p2 <cos V1 COS g + i% sin 1 81N 9 + )) —

Ho ¢ = —1.



IV.1. U3omopdHOCTb

[Tonoxxum
_>

H
Flx+iy)=zi1 +y]j. (2)

Torna nyist cinoxenusi umeeM F' (21 + z9) = F' (21) + F' (22).
JloKa3aTesibCTBO aHAJIOTHYHOTO CBOMCTBA YMHOMKCHHSI:

F (z129) = F (p1(cos 1 + i sin ) pa(cos pg + isin ps)) =

=F <p1p2 (cos (1 COS Yo — SIN Y1 SIN Yy + >) =



IV.1. U3omopdHOCTb

[Tonoxxum
_>

H
Flx+iy)=zi1 +y]j. (2)

Torna nyist cinoxenusi umeeM F' (21 + z9) = F' (21) + F' (22).
JloKa3aTesibCTBO aHAJIOTHYHOTO CBOMCTBA YMHOMKCHHSI:

F (z129) = F (p1(cos 1 + i sin o) pa(cos po + isin ps)) =

=F <p1p2 (cos (1 COS g — Sin 1 Sin Yo + i(sin 1 cos o + )>) =



IV.1. U3omopdHOCTb

[Tonoxxum
_>

_
Flx+iy)=zi1 +y]j. (2)

Torna nyist cinoxenusi umeeM F' (21 + z9) = F' (21) + F' (22).
JloKa3aTesibCTBO aHAJIOTHYHOTO CBOMCTBA YMHOMKCHHSI:

F (z129) = F (p1(cos 1 + isin 1) pa(cos pg + isin ps)) =

=F <p1p2 (cos 1 COS g — Sin 1 Sin Yo + 1(sin 1 cos 9 + Cos Y1 sin 902)>) =



IV.1. U3omopdHOCTb

[Tonoxxum
_>

Flx+iy)=zi1 +y]j.

Torna nyist cinoxenusi umeeM F' (21 + z9) = F' (21) + F' (22).
JloKa3aTesibCTBO aHAJIOTHYHOTO CBOMCTBA YMHOMKCHHSI:

F (z129) = F (p1(cos 1 + isin 1) pa(cos ps + isin ps)) =

=F <p1p2 (cos 1 COS g — Sin 1 Sin Y9 + i(sin 1 cos @9 + cos Y1 sin cpg)>>

=F <P1P2 (008(901 + ¢2) +isin(pr + 902))) =

(2)



IV.1. U3omopdHOCTb
[Tosoxxum

Flx+iy)=zi1 +y]j. (2)

Torna nyist cinoxenusi umeeM F' (21 + z9) = F' (21) + F' (22).
JloKa3aTesbCTBO aHAJOMMYHOTO CBOMCTBA YMHOKEHHUSI:

F (z129) = F (p1(cos 1 + isin 1) pa(cos ps + isin ps)) =

=F <p1p2 (cos 1 COS g — Sin 1 Sin Y9 + i(sin 1 cos @9 + cos Y1 sin cpg)>> =

=F </)1/)2 (COS(901 +p2) + isinpr + 902))) =

— —

= p1p2cos(@1 + ) i + pipesin(pr +2) j =



IV.1. U3omopdHOCTb

[Tonoxxum
_>

Flx+iy)=zi1 +y]j.

Torna nyist cinoxenusi umeeM F' (21 + z9) = F' (21) + F' (22).
JloKa3aTesibCTBO aHAJIOTHYHOTO CBOMCTBA YMHOMKCHHSI:

F (z129) = F (p1(cos 1 + isin 1) pa(cos ps + isin ps)) =

=F <p1p2 (cos 1 COS g — Sin 1 Sin Y9 + i(sin 1 cos @9 + cos Y1 sin cpg)>>

=F </)1/)2 (COS(901 +p2) + isinpr + 902))) =

— —

= p1p2cos(pr + @2) i + prpesin(er +¢2) j =
= (/01005901 1 + ppsing ] ) (P2COSSO2 1 + posings ] ) =

(2)



IV.1. U3omopdHOCTb

[Tonoxxum
_>

Flx+iy)=zi1 +y]j.

Torna nyist cinoxenusi umeeM F' (21 + z9) = F' (21) + F' (22).
JloKa3aTesibCTBO aHAJIOTHYHOTO CBOMCTBA YMHOMKCHHSI:

F (z129) = F (p1(cos 1 + isin 1) pa(cos ps + isin ps)) =

(2)

=F <p1p2 (cos 1 COS g — Sin 1 Sin Y9 + i(sin 1 cos @9 + cos Y1 sin cpg)>> =

=F </)1/)2 (COS(901 +p2) + isinpr + 902))) =

— —

= p1p2cos(p1 + p2) 1 + prpasin(pr +p2) j =
= (/01005901 1 + prsing; ] ) (P2COSSO2 1 + p2sing J ) = F(21) - F (22).



IV.1. U3omopdHOCTb

[Tonoxxum
_>

Flx+iy)=zi1 +y]j.
ILHH CJIO2KEHH A H, COOTBETCTBEHHO, AJI1 YMHO2KEHHU S HMEEM
F(Zl + Zz) = F(Zl) + F(Zg) :
F (2122) = F (21) - F (22) .

Oynkuusa F' aByseTcss B3AUMHO OJJHO3HAUHOM, T.e.

(2)



IV.1. U3omopdHOCTb

[Tonoxxum
_>

Flx+iy)=zi1 +y]j.
ILHH CJIO2KEHH A H, COOTBETCTBEHHO, AJI1 YMHO2KEHHU S HMEEM
F(Zl + Zz) = F(Zl) + F(Zg) :
F (2122) = F (21) - F (22) .
Oyukuyst F siBjsieTcst B3aUMHO OJHO3HAUHOM, T.€.

F(Zl) = F(ZQ) & 21 = 29.

(2)



IV.1. U3omopdHOCTb
[Tos10:xuM
Flx+iy)=zi1 +y]j.
JIJ1s1 CJI0YKeHUsT U, COOTBETCTBEHHO, JIJIS YMHOXKEHHST HMEeEM
F(Zl -+ Zz) = F(Zl) + F(Zg) :
F (2122) = F (21) - F (ZQ) .

Oynkuusa F' aByseTcss B3AUMHO OJJHO3HAUHOM, T.e.

(2)

F(Zl) = F(ZQ) & 21 = 29.

3HAUUT pacCMOTPEHHbIE HaMU aJre6pbl — aJjre6pa KOMIJIEKCHbIX UHCEJ
Ha 13bIK€ MHOTOUJIEHOB U ajirebpa BEKTOPOB KOMITJIEKCHOH MJIOCKOCTH —
SIBJISIIOTCS] OIMHAKOBBIMH, H30MOP(HBIMH.



IV.2. ®opmMbl 3an1cu KOMNJIEKCHOTO yMcJa

Anrebpanueckasi

dbopma
3amuCH

—~
T+ 1y =



IV.2. ®opmMbl 3an1cu KOMNJIEKCHOTO yMcJa

Anrebpanueckasi
dbopma
3amnmcu
r+iy =plcosp+ising) =
Tpuronomerpuueckas

dbopma
3amnmucu



IV.2. ®opmMbl 3an1cu KOMNJIEKCHOTO yMcJa

Anre6panueckas [TokasarenbHas
dbopma dbopma
3arucu 3arucu
r+iy =pleosptising)= pe¥ | p=+/2?+y%
Tpuronomerpuueckas
dbopma

3dllIUCH



V. ®opmyaa Myaspa
HpI/I BO3BCJICHHUHU B CTCII€CHb U U3BJICUCHHUH KOpHGIU/I N3 KOMITJICKCHbBIX UH -
Ce&JI Ba2KHY10 POJIb UI'PAET TAK Ha3bIBa€Masi d)opmyﬂa MyaBpa

(cosp +isinp)" = cosnp + isinnp, T.e. (ew)n =™ neN. (3)



V. ®opmyaa Myaspa
HpI/I BO3BCJICHHUHU B CTCII€CHb U U3BJICUCHHUH KOpHefI N3 KOMITJICKCHbBIX UH -
Ce&JI Ba2KHY10 POJIb UI'PAET TAK Ha3bIBa€Masi d:)opmyﬂa MyaBpa

(cosp +isinp)" = cosnp + isinnp, T.e. (ew)n =™ neN. (3)

ITo popmMyJia JIErkKo JOKA3bIBAETCS METOI0M MAaTeMaTUYeCKOM NHLYK-
MK, ClIeJITalTe 3TO CaMOCTOSITEJLHO.



V. ®opmyaa Myaspa
HpI/I BO3BCJICHHUHU B CTCII€CHb U U3BJICUCHHUH KOpHGIU/I N3 KOMITJICKCHbBIX UH -
Ce&JI Ba2KHY10 POJIb UI'PAET TAK Ha3bIBa€Masi d)opmyﬂa MyaBpa

(cosp +isinp)" = cosnp + isinnp, T.e. (ew)n =™ neN. (3)

13 310l pOpMYJIbI MOKHO BBIBECTH CJIEAYIOLLYIO (hOPMYJTY JIJ151 H3BJIeUe-
HHUST KOPHEH U3 KOMITJIEKCHBIX UHCET:

(pei(g0+2k7r)) L/n _ pl/n ) ei(%—l—%Tﬂ)’ ke,
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VI. Kopnuu crenenu n us3 1

C yero HayaThb U3yueHHe KOPHEH cTerneHu n u3 1?

MoxKHO noJstyuuTh cJieicTBUS U3 popmyabl MyaBpa («1elLyKTHBHBIH
METO/1» ) UJIH
chOpMHUPOBAThL [EPCHNEKTHBHbIE THIOTE3bl HA OCHOBAHWUM Pa3JIHUHBIX
MPUMEPOB ( «MHIAYKTUBHBIH METOJ» ).

[IpumMeHUM BTOPOH METO/L.
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‘ Kophu crenenn 4 u3 1 umeror By

% — e2kmi — okmif2
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VI.1. KopHu crenenu 4 u3 1
‘ Kophu crenenn 4 u3 1 umeror By

1,

J1 =  2kmi — okmif2
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VI.1. KopHu crenenu 4 u3 1
‘ Kophu crenenn 4 u3 1 umeror By

1,

% — ,4/62km' — ek,‘m'/Q.

k=0 = €"/2 =cos0+isin0 =1,
k=1 = em/zzcosg+z'sing:
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Kophu crenenn 4 u3 1 umeror By
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VI.1. KopHu crenenu 4 u3 1
Kophu crenenn 4 u3 1 umeror By

17 ?;’

% — ,4/62km' — ek,‘m'/Q.

k=0 = €"/2 =cos0+isin0 =1,
: T T
k=1 = elm/zzcos—+z'sin§:i,

k=92 = e2™/2 — cosm+isinm =



VI.1. KopHu crenenu 4 u3 1
Kophu crenenn 4 u3 1 umeror B

17 i’ <_1)’

% — ,4/62km' — ek,‘m'/Q.

k=0 = €"/2 =cos0+isin0 =1,
: T T
k=1 = elm/zzcos—+z'sin§:i,

k=2 = e2™/2 = cosm+isinm = —1,



VI.1. KopHu crenenu 4 us3 1
Kophu crenenn 4 u3 1 umeror B

17 i’ <_1)’

% — ‘4/62]“” — ek,‘m/Q.

k=0 = €"/2 =cos0+isin0 =1,

: s s
k=1 = elm/zzcos—+z'sin§:i,
k=2 = e2™/2 = cosm+isinm = —1,

3r .. 93T

k=3 = 3mi/2 _ - R
e COS 5 + 281N 5



VI.1. KopHu crenenu 4 us3 1
Kophu crenenn 4 u3 1 umeror B

L4, (=1), (—1).

% — ‘4/62]“” — ek,‘m/Q.

k=0 = €"/2 =cos0+isin0 =1,

~ 7T .. :
k=1 = elm/zzcos—+zsm§:z,
k=2 = e2™/2 = cosm+isinm = —1,

. 3w .. 37 .
k=3 = &7/2 = cos— 4 isin — = —i.

2 2
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Kophu crenenn 4 u3 1 umeror B
1,4, (=1), (—1).

il=14, i*=—1, *=—q it=1
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Kophu crenenn 4 u3 1 umeror B
1,4, (=1), (—1).

it =4, i*=-1, ®=—i, =1,

(1) =1
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Kophu crenenn 4 u3 1 umeror B
1,4, (=1), (—1).

it =4, i*=-1, ®=—i, =1,

R !
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Kophu crenenn 4 u3 1 umeror B
1,4, (=1), (—1).

it=1, i*=-1, P=—i, =1
(-D'=-1 (-1)=1,

(=) = =i (=i = 1,
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| Kophu crenenn 4 u3 1 umeror B
1,4, (=1), (—1).
it=1, i*=-1, P=—i, =1
(-D'=-1 (=1)°=1,

(=i)t =—1, (=i)?=-1, (=)’ =1,




VI.1. KopHu crenenu 4 u3 1
Kophu crenenn 4 u3 1 umeror B
1,4, (=1), (—1).
it=1, i*=-1, P=—i, =1
(=Dt=-1 (-1)?=1,
(=) '
(—

1] _ —’[;,
i)t =1.
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Kophu crenenn 4 u3 1 umeror B

1,4, (—1), (—1).
Y=, =1, P=—i, i'=1,

Takum o6pasom, cpenu KopHen crenend 4 us 1 HekoTopbie uncaa 06-
paulaloTcs B HOJIb B CTENEHH, MeHblIeH 4:
=1,



VI.1. KopHu crenenu 4 us3 1
Kophu crenenn 4 u3 1 umeror B

1,1, (—1), (—i).
Y=, =1, P=—i, i'=1,

Takum o6pasom, cpenu KopHen crenend 4 us 1 HekoTopbie uncaa 06-
paulaloTcs B HOJIb B CTENEHH, MeHblIeH 4:

1t=1, (-1)°=1



VI.1. KopHu crenenu 4 us3 1
Kophu crenenn 4 u3 1 umeror B

L4, (=1), (—1).
il=d, 2=—1, B=—i it=1,

B cOOTBeTCTBUM CO cTpaTerue NpUOPUTETHOTO U3YUEHUS IKCTpe-
MaJbHbIX CUTyallMh HAUOOJIbIIKN HHTEPEC MPEJICTABJSIOT T€ KOPHU 2
cterneHnu 4 us 1, 11s1 KOTOPbIX

m e {l; 2; 3} = 2" #1.



VI.1. KopHu crenenu 4 us3 1
Kophu crenenn 4 u3 1 umeror B

1,4, (—1), (—i).

il =i, ?=-1, #=—i *=1,

B cOOTBeTCTBUM CO cTpaTerue NpUOPUTETHOTO U3YUEHUS IKCTpe-
MaJbHbIX CUTyallMh HAUOOJIbIIKN HHTEPEC MPEJICTABJSIOT T€ KOPHU 2
cterneHnu 4 us 1, 11s1 KOTOPbIX

m e {1; 2; 3} = 2" #1.
B paccMoTpeHHOM cJiyuae MoJyYusa0Ch, 4TO JItOOOH KOPEHb cTeneHu 4
u3 1 npeacrasasiercs B Buje i* u B Buae (—i)™
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pa3HbIM KOpPHEM n1020a 1 moavko moeda, koeoa

me{l; 2, ...;(n—1} = 2" #1. (4)
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Onpepnenenue 1. Koperno z cmenenu n us 1 Hasvieaemcs nepBooo-
pa3HbIM KOpPHEM n1020a 1 moavko moeda, koeoa

me{l; 2, ...;(n—1} = 2" #1. (4)

Teopema | (kputepuii nepsoodpasHocTH KOpHS ). Kopero San

us 1 ssasemcs nepsoodbpasHolm moeda U Mmoabko moeoa, Koeda
HOL(k;n) = 1.

2km 2]
Hoka3areabctBo. [lycth e'n  — nepBooOpa3Hbll KOpeHb, U

HOJI(k;n) = d. Torna

(2 lm = (*)'-
n = qd



VI.2. [lepBooOpa3Hble KOpHHU U3 |
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us 1 ssasemcs nepsoodbpasHolm moeda U Mmoabko moeoa, Koeda
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2km 2]
Hoka3areabctBo. [lycth e'n  — nepBooOpa3Hbll KOpeHb, U

HOJI(k;n) = d. Torna

{k_pd’ = <ei%Tﬂ>q:ei%$:
n = qd
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Onpepnenenue 1. Koperno z cmenenu n us 1 Hasvieaemcs nepBooo-
pa3HbIM KOpPHEM n1020a 1 moavko moeda, koeoa

me{l; 2, ...;(n—1} = 2" #1. (4)

Teopema | (kputepuii nepsoodpasHocTH KOpHS ). Kopero San

us 1 ssasemcs nepsoodbpasHolm moeda U Mmoabko moeoa, Koeda
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2k 2]
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HOJI(k;n) = d. Torna

from = () =
n = qd

B cuny popmyabt (4) g He MOXKeT ObITh MEHbLLIE 7.



VI.2. [lepBooOpa3Hble KOpHHU U3 |

Onpenenenue 1. Kopeno z cmenenu n u3 1 Hasvleaemcs nepBoood-
pPa3HbIM KOPHEM m02da 1 MoabKo moeoa, Ko2oa

me{l; 2, ...;(n—1)} = 2" #1. (4)

Teopema | (kputepuii nepsoodpasHocTu KOpHs ). Kopero e

us 1 sasasemcs nepsoobpasHolm moeda u moavko moeda, Koeda
HOL(k;n) = 1.

Qkm o
ILOKafiaTeJIbCTBO. HyCTb GZT — HGpBOOGpaSHbIH KOpeHb, 4

HO/I(k;n) = d. Torna

Lo = ()=

B cuny popmyabl (4) g He MOXKeT ObITh MEHbLLIE 1.
3HAuUHUT, ¢ = n, MO3TOMY



VI.2. [lepBooOpa3Hble KOpHHU U3 |

Onpenenenue 1. Kopeno z cmenenu n u3 1 Hasvleaemcs nepBoood-
pa3HbIM KOPHEM 11020a 1 MmoAbKo moeda, Koeda

me{l; 2, ...;(n—1} = 2" #1. (4)

Teopema | (kputepuii neppoodpasHocTH KOpHs ). Kopero e

us 1 sasasemcs nepsoobpasHolm moeda u moavko moeda, Koeda
HOL(k;n) = 1.

Qkm o
ILOKafiaTeJIbCTBO. HyCTb GZT — HGpBOOGpaSHbIH KOpeHb, 4

HO/I(k;n) = d. Torna

from = () =
n = qd

B cuny dopmyabl (4) q He MOXKET ObITb MEHbLLIE M.
3Hauut, ¢ = n, nosromy HOJI(k;n) = 1.
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ILOKaSaTe.HbCTBO. O6paTHO€ YTBEP2KACHHUE JIETKO J0KAa3aTb METOAOM
«OT NPOTHBHOI'O>, cJleJIauTe 3TO CAMOCTOATEJbHO.
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Teopema | (kputepuii nepsoodpasHocTH KOpHS ). Kopero San

us 1 ssasemcs nepsoodbpasHolm moeda U Mmoabko moeoa, Koeda
HO(k;n) = 1.

Bblunc/iuTh KoJiMuecTBO 1epBOOOPA3HbIX KOPHEH CTeNeHu 1 U3 1 MOoxK-
HO ¢ oMollbIo hyHKIMK DiJepa, UCMOJb3Ys TEOPEMY O BbIUMCIEHUU
dbyHKuUMKM DHaepa.
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HOL(k;n) = 1.

Teopema 2 (o ctreneHsix nepBooO6pa3HoOro KopHs). Ecau & — nep-
8000pa3HbLL KOpeHb cmeneHu n us I, mo

ked{0; 1, ...;(n—1)},
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Onpepnenenue 1. Koperno z cmenenu n us 1 Hasvieaemcs nepBooo-
pa3HbIM KOpPHEM n1020a 1 moavko moeda, koeoa

me{l; 2, ...;(n—1} = 2" #1. (4)

Teopema | (kputepuii nepsoodpasHocTH KOpHS ). Kopero San

us 1 ssasemcs nepsoodbpasHolm moeda U Mmoabko moeoa, Koeda
HO(k;n) = 1.

Teopema 2 (o ctreneHsix nepBooO6pa3HoOro KopHs). Ecau & — nep-
8000pa3HbLL KOpeHb cmeneHu n us I, mo

1 = T3 {kE{O; L ...;(n—1)},

Jloka3zaTeabCcTBO. DTO CJEACTBUE U3 KPUTEPUS NMepPBO0OOPA3HOCTH
KOpPHS U caeactBus o npeacrapaeHuun H.O. /L.



V1.4. Teopema o rpynne KkopHeu u3 1

Onpepnenenue 1. Koperno z cmenenu n us 1 Hasvisaemcs nepBooo-
pa3HbIM KOpPHEM n1o20a 1 moavko moeda, koeoa

me{l; 2, ...;(n—1} = 2" #1. (4)

Teopema 2 (o creneHsix nepBooOpa3Horo KopHs). Ecau & — nep-
B8000pa3HbLL KOpeHb cmeneHu n us I, mo

ke{0; 1, ...;(n—1)},

&F = 2.

Teopema 3 (o rpynne kopuei u3 1). [lycmo n — HamypasvHoe
wuca0. MHOMCEcmB8o KOMNAEKCHbLX KOpHell cmenenHu n u3 | ssaaem-

CA L;Ltli/lll‘ieCKOLtu epynnoii OIMmMHOCUMeNbHO ornepayul YMHOMEHUA
KOMHNANEKCHbLX HYlUCe.

=1 = Elkr{

ILO Ka3aTeEJdbCTBO.



V1.4. Teopema o rpynne KkopHeu u3 1

Onpenenenue 1. Kopero z cmenenu n u3 1 Hasvleaemcs nepBoood-
pPa3HbIM KOPHEM mo2da 1 moabKo moeda, Ko2oa

me{l; 2, ...;(n—1} = 2" #£1. (4)

Teopema 2 (o creneHsix nepBooO6pa3Horo KopHs). Ecau & — nep-
B8000pA3HbLIL KOpeHb cmenenu n us 1, mo

ke{0 1, . .5(n—1)},

Teopema 3 (o rpynne kKopuei u3 1). [lycmoe n — HamypasvHoe
yuca0. MHOMecmao KoMnaeKkcHolx Kopretl cmeneHun u3 I asaaem-
CA UUKAUYLECKOI 2pYNnot ONMHOCUNMEeAbHO Onepayul YMHOMEHUA
KOMNACKCHOLX YUCEN.

Jloka3aTeJabCTBO. ITO CJEACTBHE U3 TEOPEMbI O CTElNeHsIX NepBo-
00pPa3HOro KOPHS U NpuMepa KOHeYHOW LIUKJIUYECKOW FPYINbI.



MaTtpuuHoe U TeOpETUKO-MHOXKeCTBEHHOE MpeacTaB/e-
HUE€ KOMIIJIEKCHbIX YUCEJ

Mbl paccMoTpend mpeacTaBieHUEe KOMIJIEKCHBIX YMcCes B BUE
MHOTOYJIEHOB OT [TePEMEHHOM ¢ (B 3JIEKTPOTEXHUKE U PAJIMOJIEKTPOHUKE
paccMaTpPUBAIOTCS MHOTOUJIEHBI OT j ), U peAcTaBieHue KOMIMJIeKCHbIX
ynceJs KaK BEKTOPOB KOMMJEKCHOW MJIOCKOCTU. B HEKOTOpBIX CJIy-
yagx NPUMEHSAIOTCS APYTrUe TPAKTOBKU TEPMHUHA «KOMIIJIEKCHOE YUCJIO.
Mbl paccMOTpUM T€OPETUKO-MHOXECTBEHHOE€ U MAaTpPUYHOE Mpel-
CTABJICHUS.



TeopeTHKO-MHOXKeCcTBEHHOE TMNpeacTaBJeHUE aJredpbl
KOMIIJIEKCHBIX YU CEJI

B nanHoM npeacTaBieHUH KOMIIJIEKCHOE UHUCJIO TPAKTYETCs KaK yopsi-
JloueHHasi napa aedCTBUTENbHBIX unces (a;b). Takum o6pazom, B TaHHOM
MPEACTaBJICHUH MHOXKECTBO KOMIIJIEKCHBIX unces coBnaaaer ¢ R x R.



TeopeTuko-MHOXKeCTBEHHOE TNpeACTaBjJeHUE aJaredopbl
KOMITIJIEKCHbBIX YHUCEJ
B nanHom npejctaBieHln KOMIJIEKCHOE YUHCJIO TPAKTYETCS KaK yrnopsi-
JloueHHasi napa aedCTBUTENbHBIX unces (a;b). Takum o6pazom, B TaHHOM
MpeaCcTaBJeHHN MHOYKECTBO KOMIJIEKCHBIX Unces coBnaiaer ¢ R x R.
Onpenenum onepautuu +, - U~ popMyJiaMu:



TeopeTuko-MHOXKeCTBEHHOE TNpeACTaBjJeHUE aJaredopbl
KOMITIJIEKCHbBIX YHUCEJ
B nanHom npejctaBieHln KOMIJIEKCHOE YUHCJIO TPAKTYETCS KaK yrnopsi-
JloueHHasi napa aedCTBUTENbHBIX unces (a;b). Takum o6pazom, B TaHHOM
MpeaCcTaBJeHHN MHOYKECTBO KOMIJIEKCHBIX Unces coBnaiaer ¢ R x R.
Onpenenum onepautuu +, - U~ popMyJiaMu:

I (a;0) - (¢;d) = (a-c=b-dia-d+b-0);



TeopeTuko-MHOXKeCTBEHHOE TNpeACTaBjJeHUE aJaredopbl
KOMITIJIEKCHbBIX YHUCEJ
B nanHom npejctaBieHln KOMIJIEKCHOE YUHCJIO TPAKTYETCS KaK yrnopsi-
JloueHHasi napa aedCTBUTENbHBIX unces (a;b). Takum o6pazom, B TaHHOM
MpeaCcTaBJeHHN MHOYKECTBO KOMIJIEKCHBIX Unces coBnaiaer ¢ R x R.
Onpenenum onepautuu +, - U~ popMyJiaMu:

I. (a;0) - (c;d) = (a-c—b-d;a-d+b-c)
2. (a;b) + (c;d) = (a + ;b + d);



TeopeTMKO-MHOKeCTBEHHOE MpeAcTaBJeHUE aJredopbl
KOMIJIEKCHbIX Yuce.

B nanHom npencTaBieHH KOMIJIEKCHOE YHCJIO TPAKTYETCS KaK yropsi-
JloueHHasi napa aedCTBUTENbHBIX unces (a;b). Takum o6pazom, B TaHHOM
MpeaCcTaBJeHHN MHOYKECTBO KOMIJIEKCHBIX Unces coBnaiaer ¢ R x R.

Onpenenum onepautuu +, - U~ popMyJiaMu:

1. (a;b) - (¢;d)=(a-c—b-d;a-d+b-c);
2. (a;b) + (¢;d) = (a+ ¢; b+ d);
3. (a;b) = (a; —b).




TeopeTuko-MHOXKeCTBEHHOE TNpeACTaBjJeHUE aJaredopbl
KOMITIJIEKCHbBIX YHUCEJ
B nanHom npencTaBieHH KOMIJIEKCHOE YHCJIO TPAKTYETCS KaK yropsi-
JloueHHasi napa aedCTBUTENbHBIX unces (a;b). Takum o6pazom, B TaHHOM
MpeaCcTaBJeHHN MHOYKECTBO KOMIJIEKCHBIX Unces coBnaiaer ¢ R x R.
Onpenenum onepautuu +, - U~ popMyJiaMu:
1. (a;b) - (¢;d)=(a-c—b-d;a-d+b-c);
2. (a;b) + (¢;d) = (a+ ¢; b+ d);

3. (a;b) = (a; —b).

PoJib MHUMOH €IMHULIbI UTPaeT napa



TeopeTuko-MHOXKeCTBEHHOE TNpeACTaBjJeHUE aJaredopbl
KOMITIJIEKCHbBIX YHUCEJ
B nanHom npencTaBieHH KOMIJIEKCHOE YHCJIO TPAKTYETCS KaK yropsi-
JloueHHasi napa aedCTBUTENbHBIX unces (a;b). Takum o6pazom, B TaHHOM
MpeaCcTaBJeHHN MHOYKECTBO KOMIJIEKCHBIX Unces coBnaiaer ¢ R x R.
Onpenenum onepautuu +, - U~ popMyJiaMu:
1. (a;b) - (¢;d)=(a-c—b-d;a-d+b-c);
2. (a;b) + (¢;d) = (a+ ¢; b+ d);

3. (a;b) = (a; —b).

Posab MHuMol enununib urpaet napa (0; 1), MoCKoJbKy
(0:1) - (0;1) =



TeopeTuko-MHOXKeCTBEHHOE TNpeACTaBjJeHUE aJaredopbl
KOMITIJIEKCHbBIX YHUCEJ
B nanHom npencTaBieHH KOMIJIEKCHOE YHCJIO TPAKTYETCS KaK yropsi-
JloueHHasi napa aedCTBUTENbHBIX unces (a;b). Takum o6pazom, B TaHHOM
MpeaCcTaBJeHHN MHOYKECTBO KOMIJIEKCHBIX Unces coBnaiaer ¢ R x R.
Onpenenum onepautuu +, - U~ popMyJiaMu:
1. (a;b) - (¢;d)=(a-c—b-d;a-d+b-c);
2. (a;b) + (¢;d) = (a+ ¢; b+ d);

3. (a;b) = (a; —b).

Posab MHuMol enununib urpaet napa (0; 1), MoCKoJbKy
(0;1) - (0;1) = (=1;0).



MaTpuuHoe npeacraBJieHUe aJaredpbl KOMNJIEKCHbIX Y-
ceJ

B JAHHOM MPeACTaBJIC€HHH 110 KOMIIJIEKCHBIMHU UHCJIaMH TTOHUMAIOTCH

a —b

MaTpPHILbl BUA ( b ) , A€ a, b— JIEMUCTBUTEJIbHbBIE UUCJIA.
a



MaTpuuHoe npeacraBJieHUe aJaredpbl KOMNJIEKCHbIX Y-
ceJ

B JAHHOM MPeACTaBJIC€HHH 110 KOMIIJIEKCHBIMHU UHCJIaMH TTOHUMAIOTCH

a —b .
; ) , T1e a, b — nelCcTBUTENbHbIE YUCJIA.
a

ChnoxeHue B 3Toi ajrebpe onpeaensieTcs Kak 0OblYHOE CJ0XKeHue
MaTpPUIil, 3 YMHOXEHHUE COBINANAET C YMHOXKEeHUEeM MaTPHUIL:

ai; —b as —by\
(bl a1)+<b2 a2)_

MaTpPHILbl BUA (



MaTpuuHoe npeacraBJieHUe aJaredpbl KOMNJIEKCHbIX Y-
ceJ

B JAHHOM MPeACTaBJIC€HHH 110 KOMIIJIEKCHBIMHU UHCJIaMH TTOHUMAIOTCH

a —b .
; ) , T1e a, b — nelCcTBUTENbHbIE YUCJIA.
a

ChnoxeHue B 3Toi ajrebpe onpeaensieTcs Kak 0OblYHOE CJ0XKeHue
MaTpPUIil, 3 YMHOXEHHUE COBINANAET C YMHOXKEeHUEeM MaTPHUIL:

a1 —b n as —bsy _ a; +ay —by — by
by ag by  ao by +by a1+ay /)’

MaTpPHILbl BUA (



MaTpuuHoe npeacraBJieHUe aJaredpbl KOMNJIEKCHbIX Y-
ceJ

B JAHHOM MPeACTaBJIC€HHH 110 KOMIIJIEKCHBIMHU UHCJIaMH TTOHUMAIOTCH

a —b .
; ) , T1e a, b — nelCcTBUTENbHbIE YUCJIA.
a

ChnoxeHue B 3Toi ajrebpe onpeaensieTcs Kak 0OblYHOE CJ0XKeHue
MaTpPUIil, 3 YMHOXEHHUE COBINANAET C YMHOXKEeHUEeM MaTPHUIL:

a1 —b n as —bsy _ a; +ay —by — by
by ag by  ao by +by a1+ay /)’

ay —b1 . a9 —b2 . aiao — b1b2 —b1a2 — albg
bl aq bg a9 B b1a2 + a1b2 —blbg + aj1as .

MaTpPHILbl BUA (



MaTpuuHoe npeacraBJieHUe aJaredpbl KOMNJIEKCHbIX Y-
ceJ

B JAHHOM MPeACTaBJIC€HHH 110 KOMIIJIEKCHBIMHU UHCJIaMH TTOHUMAIOTCH

a —b .
; ) , T1e a, b — nelCcTBUTENbHbIE YUCJIA.
a

ChnoxeHue B 3Toi ajrebpe onpeaensieTcs Kak 0OblYHOE CJ0XKeHue
MaTpUil, a YMHOXXE€HHUE COBIAJAET C YMHOXKEeHUeM MATPUILL;

a1 —b n as —bsy _ a; +ay —by — by
by ag by  ao by +by a1+ay /)’

ay —b1 . a9 —bg . aiao — b1b2 —b1a2 — Cblbg
bl aq bg a9 B b1a2 + a1b2 —blbg + aj1as .

KomnaekcHoe conpsikeHHe Ha si3blKe MATPUUHOH aJireOpbl onpejiesisi-

MaTpPHILbl BUA (

eTcst popmyJioin



MaTpuuHoe npeacraBJieHUe aJaredpbl KOMNJIEKCHbIX Y-
ceJ

B JAHHOM MPeACTaBJIC€HHH 110 KOMIIJIEKCHBIMHU UHCJIaMH TTOHUMAIOTCH

a —b .
; ) , T1e a, b — nelCcTBUTENbHbIE YUCJIA.
a

ChnoxeHue B 3Toi ajrebpe onpeaensieTcs Kak 0OblYHOE CJ0XKeHue
MaTpUil, a YMHOXXE€HHUE COBIAJAET C YMHOXKEeHUeM MATPUILL;

a1 —b n as —bsy [ a1+ a2 —by — by
by ag by  ao by +by a1+ay /)’
ay —b1 a9 —bg . aiao — b1b2 —b1a2 — Cblbg
bl aq bg a9 b1a2 + a1b2 —blbg + aj1as .
KOM]'[JICKCHOC COINpPSAXKEHHE Ha S3bIKE ManI/I‘{HOﬁ aJIFe6pr orpenaeJisd-

eTcst popmyJioin @ =b) _ ab
My b a) \—-ba)’

MaTpPHILbl BUA (




MaTpuuHoe npeacraBJieHUe aJaredpbl KOMNJIEKCHbIX Y-
ceJ

B JAHHOM MPeACTaBJIC€HHH 110 KOMIIJIEKCHBIMHU UHCJIaMH TTOHUMAIOTCH

a —b .
; ) , T1e a, b — nelCcTBUTENbHbIE YUCJIA.
a

ChnoxeHue B 3Toi ajrebpe onpeaensieTcs Kak 0OblYHOE CJ0XKeHue
MaTpPUIil, 3 YMHOXEHHUE COBINANAET C YMHOXKEeHUEeM MaTPHUIL:

a1 —b n as —bsy _ a; +ay —by — by
by ag by  ao by +by a1+ay /)’

ay —b1 . a9 —b2 . aiao — b1b2 —b1a2 — albg
bl aq bg a9 B b1a2 + a1b2 —blbg + aj1as .

B posin MHUMO# eIMHHULbI B 9TOX ajarebpe BbICTyNaeT MaTpULa

MaTpPHILbl BUA (



MaTpuuHoe npeacraBJieHUe aJaredpbl KOMNJIEKCHbIX Y-
ceJ

B JAHHOM MPeACTaBJIC€HHH 110 KOMIIJIEKCHBIMHU UHCJIaMH TTOHUMAIOTCH

a —b .
; ) , T1e a, b — nelCcTBUTENbHbIE YUCJIA.
a

ChnoxeHue B 3Toi ajrebpe onpeaensieTcs Kak 0OblYHOE CJ0XKeHue
MaTpUil, a YMHOXXE€HHUE COBIAJAET C YMHOXKEeHUeM MATPUILL;

a1 —b n as —bsy _ a; +ay —by — by
by ag by  ao by +by a1+ay /)’
ay —b1 . a9 —bg . aiao — b1b2 —b1a2 — Cblbg
bl aq bg a9 B b1a2 + a1b2 —blbg + aj1as .
B POJIH MHUMOH C¢IMHHULLbI B 9TOH aﬂre6pe BBICTYIIA€T MaTpPHLLA

O _1 ITOCKOJIbKY, OUeBHUIIHO O _1 2_ _1 O
10/ 4 Ay o) T 0 21 )

MaTpPHILbl BUA (



PaccmoTpeTb npumepbl pelieHus 3aaa4?



Cnacub6o

3a
BHUMAaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru
cauthbl: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepHyTbcCsl K CIUCKY Npe3eHTauun?
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