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Anredpa KOMITJIEKCHBIX IHCe]

Ncropusa dpopMupoBanms MOHATHS KOMILJIEKCHOTO YHUCIa UHTEPEcHa C
NCTOPUIECKON M ICHXOJIOTNYeCcKOll TodeK 3peHms. Ho Mbl pacecMoTpum
IIOCTPOEHHE aareOpbl KOMILIEKCHBIX YUCE KaK Pe3y/bTaT UCC/IeI0BaHuUsI.

OJZLI/IH N3 MEXaH1U3MOB Bbl60pa HallpaBJICHUA NCCJICTOBaHNA OCHOBAH Ha
CUCTNEME UCCALIOBAMENBCKUL cmpameeuz‘z.



I. NccaenoBareibcKue cTpaTerun

1) cTparerusi IPHOPUTETHOIO U3YUEHUs «IKCTPEMATHHBIX» CHTYAIIHIA;

) CTpaTeFI/IH IIOUCKaQ aHaHOFI/II/I;

) CTpaTerus mepexojia OT U3y9eHUsT OT/IEJIbHOIO0 00BEKTa K CHCTeMe OObEKTOB;
) cTpaTerus IpeJIBKYIIeHNUsT;

) cTpaTerust IMOCTPOEHHsI MOJIEJH;

) cTparerus OOOTAIEHNsT MOIEII;

)

Crparerusg IpUOPUTETHOIO M3YYEHUS «IKCTPEMAJIbHBIX» CH-
TYAIMIA I03BOJIACT, HAIIPUMED, BBIJICJNTD CHEINAJILHBIC THIII KOMILICKC-
HBIX 9HCe/T: KOMILJIEKCHBIE YHC/Ia eJIMHUTHON JUIMHDI (e JMHIIHAST OKPY K-
HOCTB), KOPHE CTereHn n u3 1.



I. NccaenoBareibcKue cTpaTerun

1) crparerusi IPUOPUTETHOTO M3YUEHUST «IKCTPEMAJIbHBIX» CHTYAIUI;

) C'l‘pa"l‘()l‘l/lﬂ IIOUCKa aHaJIOl‘I/II/I;

) cTpaTerus mepexoja OT U3ydeHUsl OTJIEJIbHONO 00BEKTa K CUCTeMEe 00'bEKTOB;
) cTpaTerus IpeJIBKYIIeHNUsT;

) cTpaTerus MOCTPOEHUsT MOJIEIIH;

) cTparerus OOOTAIEHNsT MOIEII;

)

CTpaTeI‘I/IH IIONCKa aHaJIOI'm1 II03BOJIAET, B YaCTHOCTH, Bbl6paTb
O6’]3€3KTbI7 KOTOpbIE€ BB€JCHUEM JOIIOJIHUTE/IbHBIX onepaum‘/’l I[IpeBpalia-
IOTCA B OJIHY U3 MO,ZLGJIGVI aﬂI‘e6pr KOMIIJICKCHDBIX YMCEJI.



I. NccaenoBareibcKue cTpaTerun

1) cTparerusi NPHOPUTETHOIO U3YUEHUs «IKCTPEMATHHBIX» CHUTYAIIHIA;
) cTpaTerus MOUCKa aHAJIOTUH;
3) cTparerus mepexoja OT U3ydeHUsl OTIETbHOIO 0OObEKTa K CHCTeMe 0ObEKTOB;
4) cTparerus IpPeBKYIIEHNS;
5) cTparerus MOCTPOEHHsI MOJIEIH;
6) cTparerus OOOTAIEHUST MOJIEII;
)

Crparerus mnepexoja OT U3yYeHUH OTAEeJIHHOIO 00bEKTa K CH-
creMe OOBEKTOB B COYETAHMU C JPYIUMH CTPATErusMu obOecliednBa-
eT BBeJICHUE Ollepalliil U OTHOIIEHUI Ha MHOYKECTBE KOMILJIEKCHBIX YU-
ceJl U Tepexojl OT M3YHEeHUs OTAE/JIbHBIX KOMILJIEKCHBIX YhCeNl K IOJI-
MHOXKEeCTBaM: €JIMHUYHON OKPYXKHOCTH, IIapaM B3auMHO OOpaTHBIX U
KOMILJIEKCHO-COTIPAZKEHHBIX YUCET U JIP.



I. NccaenoBareibcKue cTpaTerun

1) crparerusi IPUOPUTETHOTO M3YUEHUST «IKCTPEMAJIbHBIX» CHTYAIUI;

) CTpaTeFI/IH IIOUCKaQ aHaHOFI/II/I;

) cTpaTerus mepexoja OT U3ydeHUsl OTJIEJIbHONO 00BEKTa K CUCTeMEe 00'bEKTOB;
) cTpaTerus IpeIBKYIeHNsT;

) cTpaTerus MOCTPOEHUsT MOJIEIIH;

) cTparerus OOOTAIEHNsT MOIEII;

)

Crparernd mpeaBKyIneHnsi, Kak 0ObITHO, [T03BOJISIET CTPOUTH I'UIIO-
Te3bl, 000CHOBBIBATL UX UJIN OIIPOBEPIaTh, OCYIIECTBIISTE IOUCK PelleHNs]
3ajiad 1 JIp.



I. NccaenoBareibcKue cTpaTerun

1) crparerusi IPUOPUTETHOTO M3YUEHUST «IKCTPEMAJIbHBIX» CHTYAIUI;
cTpaTerus IOUCKa aHAJIOTUH;

cTpaTerusd Irepexo/ia OT U3yYeHUus OTJAETbHOIO 00bEKTa K CUCTeME OObEKTOB;
cTpaTerud MmpeJIBKYIIEeHNT;

2)
3)
4)
5) cTparerust OCTPOEHHsT MOJIEJIN;
6)
7)

crparerus 00OralleHnsT MO,
CTpaTerugd CMEHBbI POJIEit 1 TPUOPUTETOB.

CrpaTernsd mocTPOeH’sT MOJIEJIN SIBISIeTCsl UCTOYHUKOM TaKIX Ha-
IpaBJIeHnil 1cc/eJoBaHnus KaK BbIJe/IeHIe CTaHaPTHBIX CIIOCODOB 3a/1a-
HIsT KOMILJIEKCHBIX 9UCce/l U X IIpeodpa3oBaHmil, MOJIEINPOBAHIIO Ollepa-
IIUIT 1 OTHOIICHUI U JIP.



I. NccaenoBareibcKue cTpaTerun

1) crparerusi IPUOPUTETHOTO M3YUEHUST «IKCTPEMAJIbHBIX» CHTYAIUI;

) cTpaTerus MOUCKa aHAJIOTUH;

) cTpaTerus mepexoja OT U3ydeHUsl OTJIEJIbHONO 00BEKTa K CUCTeMEe 00'bEKTOB;
) cTpaTerus IpeJIBKYIIeHNUsT;

) cTpaTerust IMOCTPOEHHsI MOJIEJH;

) cTparerus 0bOTAIEeHNsT MOJIEII;

)

CTpaTeI‘I/IH OGOI‘&H.[GHI/IH MOJeJIn IIPpUBOJUT KO BBEAECHNIO TaAKNX I10-
HATUIT KaK KOMILJIEKCHO-COIIPAZKEHHbIC YUCJIa, YMHOXKCHNE KOMIIJIEKCHbBIX
quceJsI.



I. NccaenoBareibcKue cTpaTerun

1) cTparerusi NPHOPUTETHOIO U3YUEHUs «IKCTPEMATHHBIX» CHUTYAIIHIA;

) CTpaTeFI/IH IIOUCKaQ aHaHOFI/II/I;

) CTpaTerus mepexojia OT U3y9eHUsT OT/IEJIbHOIO0 00BEKTa K CHCTeMe OObEKTOB;
) cTpaTerus IpeJIBKYIIeHNUsT;

) cTpaTerust IMOCTPOEHHsI MOJIEJH;

) cTparerus OOOTAIEHNsT MOIEII;

)

Crparerusi cMeHbI poJieii 1 TPUOPUTETOB IIPUMEHSIETCs IIPU BBe-
JIEHUU ollepalluii, BBEJIEHUU TTOHATHUS «ypPaBHEHUE» U JIP.



I. NccaenoBareibcKue cTpaTerun

1) crparerusi IPUOPUTETHOTO M3YUEHUST «IKCTPEMAJIbHBIX» CHTYAIUI;

) cTpaTerus MOUCKa aHAJIOTUH;

) cTpaTerus mepexoja OT U3ydeHUsl OTJIEJIbHONO 00BEKTa K CUCTeMEe 00'bEKTOB;
) cTpaTerus IpeJIBKYIIeHNUsT;

) cTpaTerus MOCTPOEHUsT MOJIEIIH;

) cTparerus OOOTAIEHNsT MOIEII;

)

Crparerus cMeHBI POJieii 1 IIPUOPUTETOB IIPUMEHSIETCSI IIPU BBeE-
JIEHUU ollepalluii, BBEJIEHUU TTOHATHUS «ypPaBHEHUE» U JIP.

B nanmnoit pabore mpuMepoM NpUMeHeHNs] cTpaTern CMeHbI poJeil u
[IPUOPUTETOB SIBJISIETCS BBEJIEHUE KOMILJIEKCHOT'O YUCIa KaK 3aluCcl KOPHS
MHOT'O4JIeHA



I. NccaenoBareibcKue cTpaTerun

1) crparerusi IPUOPUTETHOTO M3YUEHUST «IKCTPEMAJIbHBIX» CHTYAIUI;

) cTpaTerus MOUCKa aHAJIOTUH;

) cTpaTerus mepexoja OT U3ydeHUsl OTJIEJIbHONO 00BEKTa K CUCTeMEe 00'bEKTOB;
) cTpaTerus IpeJIBKYIIeHNUsT;

) cTpaTerus MOCTPOEHUsT MOJIEIIH;

) cTparerus OOOTAIEHNsT MOIEII;

)

Crparerus cMeHBI POJieii 1 IIPUOPUTETOB IIPUMEHSIETCSI IIPU BBeE-
JIEHUU ollepalluii, BBEJIEHUU TTOHATHUS «ypPaBHEHUE» U JIP.

B nanmnoit pabore mpuMepoM NpUMeHeHNs] cTpaTern CMeHbI poJeil u
[IPUOPUTETOB SIBJISIETCS BBEJIEHUE KOMILJIEKCHOT'O YUCIa KaK 3aluCcl KOPHS
MHOTOYJIEHA 6 6Ude MHO20UAEHG OM 1.



II. KoMmnjekcHbIe Yncjia 1 MHOTOYJICHDBI

OAHI/IM n3 MHTGpGCHbIX O6rb€KTOB JLJIA HSyquHH B MaTeMaTUuKe ABJIA-
ercst MHOrodieH. CorjlacHO cTpaTern NPUOPUTETHOIO M3YyYeHUs
9KCTPEMAJIbHBIX CUTYAITNi, Hanbojiee IepCIeKTUBHBIM HallpaBJIeHIEM
nccjie J0BaHusd ABJIAIOTCHA Cﬂy‘L?LI/I, npu KOTOprX MHOI'O4JIEH HpI/IHI/IMaeT
KIOKCTPpEMaJIbHbBIE» SHaYCHIA.



II. KoMmnjekcHbIe Yncjia 1 MHOTOYJICHDBI

OZLHI/IM n3 MHTGpGCHbIX O6rb€KTOB JLJIA HSyquHH B MaTeMaTUuKe ABJIA-
ercst MHOrodieH. CorjlacHO cTpaTern NPUOPUTETHOIO M3YyYeHUs
9KCTPEMAJIbHBIX CUTYAITNi, Hanbojiee IepCIeKTUBHBIM HallpaBJIeHIEM
nccjie J0BaHusd ABJIAIOTCHA CﬂyQ&H, npu KOTOprX MHOI'O4JIEH HpI/IHI/IMaeT
KIOKCTPpEMaJIbHbBIE» SHaYCHIA.

[IpumepoM Takoro 3nadenns MHOTOUWIeHa sBjsercd (.



II. KoMmnjekcHbIe Yncjia 1 MHOTOYJICHDBI

OZLHI/IM n3 MHTGpGCHbIX O6rb€KTOB JLJIA HByquHH B MaTeMaTUuKe ABJIA-
ercst MHOrodieH. CorjlacHO cTpaTern NPUOPUTETHOIO M3YyYeHUs
9KCTPEMAJIbHBIX CUTYAITNi, Hanbojiee IepCIeKTUBHBIM HallpaBJIeHIEM
nccjie J0BaHusd ABJIAIOTCHA Cﬂyqal/l, npu KOTOprX MHOI'O4JIEH HpI/IHI/IMaeT
KIOKCTPpEMaJIbHbBIE» SHaYCHIA.

[IpumepoM Takoro 3nadenns MHOTOUWIeHa sBjsercd (.
SHadeHud MepeMeHHO, obpalarole MHorodieH B 0, moJydmin Ha-
3BaHUEe «KOPHU MHOT'OYJIEHA>.



II. KoMmnjekcHbIe Yncjia 1 MHOTOYJICHDBI

OZLHI/IM n3 MHTGpGCHbIX O6rb€KTOB JLJIA HByquHH B MaTeMaTUuKe ABJIA-
ercst MHOrodieH. CorjlacHO cTpaTern NPUOPUTETHOIO M3YyYeHUs
9KCTPEMAJIbHBIX CUTYAITNi, Hanbojiee IepCIeKTUBHBIM HallpaBJIeHIEM
nccjie J0BaHusd ABJIAIOTCHA Cﬂyqal/l, npu KOTOprX MHOI'O4JIEH HpI/IHI/IMaeT
KIOKCTPpEMaJIbHbBIE» SHaYCHIA.

[IpumepoM Takoro 3nadenns MHOTOUWIeHa sBjsercd (.
SHadeHud MepeMeHHO, obpalarole MHorodieH B 0, moJydmin Ha-
3BaHUEe «KOPHU MHOT'OYJIEHA>.

3a/jiaua HaXO0XK/IeH!s KOPHell MHOI'OYJIeHOB BOBHUKAET B XOJI€ PeIIeHus]
YpaBHEHUIA.



II. KoMmnjekcHbIe Yncjia 1 MHOTOYJICHDBI

OrZLHI/IM n3 MHTGpGCHbIX O6rb€KTOB JLJIA I/IByqul/Iﬂ B MaTeMaTUuKe ABJIA-
ercst MHOrodieH. CorjlacHO cTpaTern NPUOPUTETHOIO M3YyYeHUs
9KCTPEMAJIbHBIX CUTYAITNi, Hanbojiee IepCIeKTUBHBIM HallpaBJIeHIEM
nccjie J0BaHusd ABJIAIOTCHA Cﬂyqal/l, npu KOTOprX MHOI'O4JIEH HpI/IHI/IMaeT
KIOKCTPpEMaJIbHbBIE» SHaYCHIA.

[IpumepoM Takoro 3nadenns MHOTOUWIeHa sBjsercd (.
SHadeHud MepeMeHHO, obpalarole MHorodieH B 0, moJydmin Ha-
3BaHUEe «KOPHU MHOT'OYJIEHA>.

3a/jiaua HaXO0XK/IeH!s KOPHell MHOI'OYJIeHOB BOBHUKAET B XOJI€ PeIIeHus]
ypasHenuii. Ho HeKoTOpble MHOTOUIEHBI KOpHEN (JIeficTBUTEIbHBIX) He
UMEIOT, 3HAYUT, Mbl HE MOXKEM PeIINTh IeJIblil KJIacC YpaBHEHU.

4TO JIEJIATH???



1I. KoMmijiekcHbIe 4ncjia M MHOT'OYJIeHbI
HpI/IMeHI/IM CTpaTeI‘I/IIO IIONCKA aHaAJIOT'UMN.



1I. KomniekcHble 9ucja 1 MHOTOYJICHDBI

HpI/IMeHI/IM CTpaTernio IONCKa aHaJIOI'NN.

P&Hbﬂle HpI/I HEBOSMOXKHOCTHU peHH/ITb ypaBHeHI/IH OHpeﬂ;eﬂeHHOFO TUIIA
[MPpUXOANJIOCH PaCIUPATDH IIOHATHE YHUCIIA.



1I. KomniekcHble 9ucja 1 MHOTOYJICHDBI

HpI/IMeHI/IM CTpaTernio IONCKa aHaJIOI'NN.

P&Hbﬂle HpI/I HEBOSMOXKHOCTHU peHH/ITb yp&BHeHI/IH OHpeﬂ;eﬂeHHOFO TUIIA
[MPpUXOANJIOCH PaCIUPATDH IIOHATHE YHUCIIA.

r+a=0, a>0 (BBoJuM OTpHUIATETHHbIE TUC/IA)



I1. KoMmijiekcHbIe 4ncjaa 1 MHOIOYJIEHbI

[IpuMeHuM CcTpaTermio MomcKa aHaAJIOTHM.

P&Hbﬂle I[Ip1 HEBOSMOZzKHOCTH PEIHINTL YPaBHEHUA OIIPEIAC/ICHHOI'O THUIIA
[MPpUXOANJIOCH PaCIUPATDH IIOHATHE YHUCIIA.

r+a=0, a>0 (BBoJuM OTpHUIATETHHbIE TUC/IA)

ar =0, a # 0 (BBOAUM paIlOHAJIbHBIE THC/IA)



I1. KoMmijiekcHbIe 4ncjaa 1 MHOIOYJIEHbI

[IpuMeHuM CcTpaTermio MomcKa aHaAJIOTHM.

P&Hbﬂle I[Ip1 HEBOSMOZzKHOCTH PEIHINTL YPaBHEHUA OIIPEIAC/ICHHOI'O THUIIA
[MPpUXOANJIOCH PaCIUPATDH IIOHATHE YHUCIIA.

r+a=0, a>0 (BBoJuM OTpHUIATETHHbIE TUC/IA)

ar =0, a # 0 (BBOAUM paIlOHAJIbHBIE THC/IA)

2’ =a, a >0 (BBoAUM UppalMoHaIbHbIC YUCIA)



1I. KomniekcHble 9ucja 1 MHOTOYJICHDBI

HpI/IMeHI/IM CTpaTernio IONCKa aHaJIOI'NN.

P&Hbﬂle HpI/I HEBOSMOXKHOCTHU peHH/ITb yp&BHeHI/IH OHpeﬂeﬂeHHOFO TUIIA
[MPpUXOANJIOCH PaCIUPATDH IIOHATHE YHUCIIA.

r+a=0, a>0 (BBoJuM OTpHUIATETHHbIE TUC/IA)

ar =0, a # 0 (BBOAUM paIlOHAJIbHBIE THC/IA)

2’ =a, a >0 (BBoAUM UppalMoHaIbHbIC YUCIA)

v =a, a <0 (BBogum 7?7 uncia)
Vcrnosb3yst cTpaTernio monckKa aHaJOTUU TTPUXO/IM K HEOOXO0TMO-

CTHU paClInpeHNA IMOHATUA «HIUCIIO>.



I1.1. IIpomexKyTOUHBIE BBHIBOJIbI
HpI/IMeHGHI/Ie KOpHeﬁ MHOI'OYJICHOB YIIPOIIa€T MHOI'ME€ BbIYMCJICHUWA.



I1.1. IIpomexKyTOUHBIE BBHIBOJIbI
HpI/IMeHGHI/Ie KOpHeﬁ MHOI'OYJICHOB YIIPOIIa€T MHOI'ME€ BbIYMCJICHUWA.
Hekoropbie MHOTOWIEHBI HE UMEIOT KOPHEH (JIeHCTBUTEIbHBIX ).



I1.1. IIpomexKyTOUHBIE BBHIBOJIbI
HpI/IMeHeHI/IG KOpHeﬁ MHOI'OYJICHOB YIIPOIIa€T MHOI'ME€ BbIYMCJICHUWA.
Hekoropbie MHOTOWIEHBI HE UMEIOT KOPHEH (JIeHCTBUTEIbHBIX ).
C IIOMOIIIbIO CTpAaTEerum IOMCKa aHaJIOI'nmn I10J1lyd9acM BapUaHT pa3-
peleHmnsd HpO6ﬂ€MHOﬁ CUTyalllU: paClIUPEHNE ITOHATUA «IUCJIO>.



11.2. KommnjiekcHoe 4umcJio
HpI/IMeHeHI/Ie KOpHeﬁ MHOI'OYJIEHOB prOHl&eT MHOI'I€ BBIUYUCJIEHU .
Hekoropbie MHOTOWIEHBI HE UMEIOT KOPHEH (JIeHCTBUTEIbHBIX ).
C OMOIIBIO CTPATEIrMN MONCKa aHAJOTUN T0IydaeM BapraHT pas-
peLHeHI/IH HpO6ﬂ€MHOﬁ CI/ITyaL[I/H/II paCLHI/IpeHI/Ie ITOHATUA «YUCIIO».
K&KI/IG O6’]3€KTI)I B3dTH B KaUeCTBE <«HOBBIX T{I/ICGJD)?



11.2. KommnjiekcHoe 4umcJio
HpI/IMeHeHI/Ie KOpHeﬁ MHOI'OYJIEHOB prOLH&eT MHOI'I€ BBIUYUCJIEHU .
Hekoropbie MHOTOWIEHBI HE UMEIOT KOPHEH (JIeHCTBUTEIbHBIX ).
C IIOMOIIIbIO CTpAaTEerum IOMCKa aHaJIOI'nmn I10J1lyd9acM BapUaHT pa3-
peLHeHI/IH HpO6ﬂ€MHOﬁ CI/ITyaLH/H/II paCLHI/IpeHI/Ie ITOHATUA «YUCIIO».
K&KI/IG O6’]3€KTI)I B3dTH B KaUeCTBE <«HOBBIX T{I/ICGJD)?
[Tpunmun «6purebl OKKaMay MIPeINCbiBaeT He BBOJUTL HOBBIX ITOHSI-
TUil 6e3 HeoOXOIMMOCTH.



11.2. KomMmiiiekcHoe 4mcJiio

[Ipumenenne KopHeili MHOMOU/IEHOB YIIPOIIAET MHOTUE BLIUUC/ICHIS.

HekoTopbie MHOTOUWIEHBI HE UMEIOT KOpHEil (JefCcTBUTE/TbHBIX).

C IOMOIIIBIO CTPpATErn IIOMCKA AHAJOTUN I0J1yYaeM BapuaHT pas-
perieHys Ipob/IeMHON CUTYAINN: PACIIUPEHIE TOHSITUS <« IUCTIO».

Kakne 00beKThl B3ATh B KAUECTBE «HOBBLIX YUCEI» !

[Tpuniun «6puTBel OKKaMay IPEINUChIBACT He BBOJUTDL HOBBLIX IOHS-
TUil 6e3 HeoOXOIMMOCTH.

B kauecTBe «HOBBIX UHCE/» BO3bMEM MHOTIOUWIEH, HAIIpUMED OT i (B
PaJINO3IEKTPOHIKE — OT j ).



11.2. KomMmiiiekcHoe 4mcJiio

[Ipumenenne KopHeili MHOMOU/IEHOB YIIPOIIAET MHOTUE BLIUUC/ICHIS.

HekoTopbie MHOTOUWIEHBI HE UMEIOT KOpHEil (JefCcTBUTE/TbHBIX).

C IOMOIIIBIO CTPpATErn IIOMCKA AHAJOTUN I0J1yYaeM BapuaHT pas-
perieHys Ipob/IeMHON CUTYAINN: PACIIUPEHIE TOHSITUS <« IUCTIO».
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rovjieHbl crernenu 1.
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11.2. KoMIijtekKcHOe 4McCJIo
B kauecTBe «HOBBIX YnceT» BO3bMEM MHOTOUJIEH, HAIpUMep OT 4 (B
PaJINO3IEKTPOHUKE — OT j ).

a+bi+ci>+ .. +di"
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I1.3. B kakux HalpaB/ieHUSX MPOJIOJI2KUTH UCCJIEe10Ba~
Hue”?

B kauecTBe «HOBBIX UHCE/» BO3bMEM MHOTOUJICH, HAIpUMEp OT i (B
PaJIHO3IEKTPOHNUKE — OT J).

a+bi+ci’+ ... +di"

Kaxkyto crenenb MHOTOYJIeHa BbIOPAThH?

[IpuMeHUM CTpaTEernio MPUOPUTETHOTO M3YyYEHUHA SKCTPEMAJIb-
HbIX CUTYyaIlWIA.

MuHIMAIBHBI HETPUBUAJBHBIN Cydail g «HOBBIX YHCET» — MHO-
ro4JIeHbl cTerneHn 1.

[TosTomy «HOBBIE UMCTay OyIyT UMETh BUJ a + bi.

B kakux HalpaB/IeHUsX PalliOHAJIBHO MPOJIOJIKUTE UCCIeoBaHne”?
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11.4. PaBeHCTBO KOMILJIEKCHBIX YHCeJI
Kax onpejiesinTh paBeHCTBO «HOBBLIX YUCETT» !
PaBencTBo MHOIOYJIEHOB BBILVISLIUT BIIOJIHE MHOIOOOEIIAIONIE:
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11.4. PaBeHCTBO KOMILJIEKCHBIX YHCeJI
Kax onpejiesinTh paBeHCTBO «HOBBLIX YUCETT» !
PaBencTBo MHOIOYJIEHOB BBILVISLIUT BIIOJIHE MHOIOOOEIIAIONIE:

a = c,

at+b=c+di & {b:d.

DToit (bopMYJIOt MBI CBEJIN PABEHCTBO «HOBBIX UNCET» K PABEHCTBY JI€ii-
CTBUTEJIbHBIX YUCEJI.



I1.5. CinoxeHnne KOMILJIGKCHBIX YHCeJI Ha A3bIKEe MHO-
ro1/ieHoB

CiioykeHne MHOIOYJIEHOB B KadyecTBE CJI0YKEHUs] «HOBBIX YUCET» YJI0-
BJIETBOPSIET BCEM TPEOOBAHUSM:
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11.6. YMHO>XKeHe KOMIIJIEKCHBIX YMCceJI Ha A3bIKe MHO-
TOYJICHOB

YMHOKEHNE MHOI'OYJIEHOB KaK <«HOBBIX YMCE/I» BbI3bIBAECT IIPOOJIEMY
ITIOBBIIIIEHNSA CTEIIEHN.
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11.6. YMHO>XKeHe KOMIIJIEKCHBIX YMCceJI Ha A3bIKe MHO-
TOYJICHOB
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ITIOBBIIIIEHMYA CTEIIEHN:

(a + bi)(c+ di) = ac + (bc + ad)i + bdi*.
YTO JIEJIATH?
2

JlocTaTodHo JONOJHATE YMHOXKEHIE TPABUIOM JIJIs 3a/IaHNsd i° B BUJIE
a + bi.



11.6. YMHO>KeH1e KOMILJIEKCHBIX 4YHceJI Ha I3bIKe MHO-
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Hag:go JOITOJIHUTH YMHOZKCHNE IIPAaBUJIOM JIA 3a/aHNA ’I;2

B BUJjie a + be.

[Tpu dpopmupoBanuu MOHATUITHOTNO U AHAJUTUIECKOTO allllapaToB Be-
JIYTIYIO POJIb OOBIYHO UT'PaeT CTPpaTerus IMPUOPUTETHOTO U3YyUEHUs
IKCTPEMAJIbHBIX CUTYAIUNA.
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CrenaeM ¢ KOpHEM «CaMOI'o IIPOCTOT0» U3 MHOTOYJIEHOB, HE NMEIOIIIIX
JEeNCTBUTEILHBIX KOPHEN.
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Hag:go JOITOJIHUTH YMHOZKCHNE IIPAaBUJIOM JIA 3a/aHNA ’I;2
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SHAYUT, TOJIYUMIA IpaBuio: |1~ = —1.




11.6. YMHO>KeH1e KOMILJIEKCHBIX 4YHceJI Ha I3bIKe MHO-
rO4JICHOB

HO,HyT{I/LHI/I ITpaBNJIO: 7/2 — _1

OTcrozia cjie/lyeT IpaBuao YMHOYKEHUS



11.6. YMHO>KeH1e KOMILJIEKCHBIX 4YHceJI Ha I3bIKe MHO-
rO4JICHOB

HOﬂyT{I/IﬂI/I ITpaBNJIO: 22 — _1

Orcrofia cIeIyeT MpaBuio YMHOKEHHUS:
(a + bi)(c+ di) = (ac — bd) + (ad + be)i.

PaccmoTrpers npumep?



11.6. YMHO>KeH1e KOMILJIEKCHBIX 4YHceJI Ha I3bIKe MHO-
rO4JICHOB

HO,HyT{I/I.HI/I ITpaBNJIO: 7/2 — _1

Orcrofia cIeIyeT MpaBuio YMHOKEHHUS:
(a + bi)(c+ di) = (ac — bd) + (ad + be)i.

BBerﬂeM BTOPWYHbLIC OlI€pallil: Bbl9YUTaHNUE 1 JCJICHUEC.



11.7. Berauranue u JejeHue

[Tonmyunam mpaBuio: ’LQ = —1

Orctojia ciejtyer MpaBujio yMHOZKEHUS:
(@ + bi)(c+ di) = (ac — bd) + (ad + be)i.

BBerZ];eM BTOpUYHbLIE Oll€Epallui: BbIYMTaHUE U JE€JIEHUE.
Broranranne MHOrO4ICHOB HAC YCTPOUT:

(a+bi) — (c+di) = (a—c)+ (b—d)i.
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(@ + bi)(c+ di) = (ac — bd) + (ad + be)i.
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Kax ObnITh ¢ zesnennem?
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11.7. Berauranue u JejeHue
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I1.10. CBoiicTBa KOMIIJIEKCHOTO COITPSI?KEHNS

1. Cymma u npoussejieHrie KOMILJIEKCHO COITPSIYKEHHBIX 4ucesl siB-
JIAIOTCY BellleCTBEHHbIMM 4YUCJIaMU:

Z+zZ=

Z-Z =
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z2+Z=(a+bi)+ (a —bi) =
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I1.10. CBoiicTBa KOMIIJIEKCHOTO COITPSI?KEHNS
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z-Z=(a+bi)(a—bi)=a>+V=



I1.10. CBoiicTBa KOMIIJIEKCHOI'O CONPSI?KCHUS
1. CymMa u npoussejieniie KOMILIEKCHO COIPSI?KEHHDBIX YUCes sB-
JIAIOTCY BellleCTBEHHbIMM 4YUCJIaMU:
z2+Z=(a+bi)+ (a —bi) =2a =2Rez € R;
z-Z=(a+bi)(a—bi)=a®+b*=|z]* € R.
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21+ 20 =71+ 2.
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1. CymMa u npoussejieniie KOMILIEKCHO COIPSI?KEHHDBIX YUCes sB-
JIAIOTCY BellleCTBEHHbIMM 4YUCJIaMU:

z2+Z=(a+bi)+ (a —bi) =2a =2Rez € R;

z-Z=(a+bi)(a—bi)=a®+b*=|z]* € R.

2. KommnaekcHoe COIIp#2KeHEe CYMMBI CJIar'a€MbIX PaBHO CYMMeE KOM-
I[IJIEKCHO COIIPAZKEHHBIX CJlal'a€MbIX:

21+20=721+72.

3. KomiekcHoe ColIpgdzkeHue 1IpousBe/IcHNA paBHO IIPOU3BEACHNIO
KOMIIJIEKCHO COIIPAZKEHHDBIX COMHOYKUTEJIE:

Z1 22 =71 %2



I1.11. toroBbie dpopMyJibl
-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—>bi, (a+bi)-(a+bi)=a*+"b,
21 Az

at+bi=c+d & {

Zy 2973
FﬂaBHaH HOTepHZ ncuesjin HpI/IBbqubIG OTHOIIIEeHN A <<M€Hle€>>7 <<6OJH)—
I1e».



I111. KomMmIiiiekcHas IJIOCKOCTD
CHO}KGHI/IG BeKTOpOB 10 CBOHCTBaAM IIOXOyKE Ha CJIOXKCHHUE YUCceJl.



111. KoMmIiiekcHad IIJIOCKOCTD

CHO}KGHI/IG BeKTOpOB 10 CBOHCTBaAM IIOXOyKE Ha CJIOXKCHHUE YUCceJl.

ECJH/I yg:Laqu OHpe,ZLeﬂI/ITb yMHO)KeHI/Ie BeKTOpOB7 MO2KHO HO,HyLH/ITb paC—
IHI/IpeHI/Ie ITIOHATUA «YHUCJIIO>».



I111. KoMmmiekcHast mJIOCKOCTD

CHO}KGHI/IG BEKTOPOB I10 CBOMCTBAM ITOXOXKE Ha CJIOYKEHUE YUCEJI.

ECHI/I }/ﬂaqHO OHpeﬂeﬂI/ITb yMHO}KeHI/Ie BeKTOpOB, MOZKHO HOﬂquTb paC—
HH/IpeHI/Ie IIOHATUA «YUCJIIO».

B COOTBETCTBUU CO CTpaTeFI/Ieﬁ IIPAUOPUTETHOI'O M3YyY€HUNA IKC-
TpeMaJIbeIX CI/ITya,]_[I/II'/JI MI/IHI/IMI/IBI/IpyeM pasMEPHOCTD.



I11. KomMmniekcHada mJIOCKOCTD

CJ107KeHne BeKTOPOB 110 CBOMCTBAM IIOXO0KE Ha, CJIOYKEHUE TUCET.

Ecin ygadno onpeJie/inTh YMHOXKEHIE BEKTOPOB, MOXKHO IIOJIYIUTH Pac-
MIUPEHNe MOHATAA «IUCIIO.

B cooTBeTcTBUU CcO CTpaTerueil NMpuoOpUTETHOIo M3Yy4YeHUs IKC-
TpeMaJIbHbIX CUTYaIIU MUHUMU3UPYEM Pa3MEPHOCTb.

O tHOMepHBI cirydait — 9To 4dncioBast ock. Hudero HoBoro...



I11. KomMmniekcHada mJIOCKOCTD

CJ107KeHne BeKTOPOB 110 CBOMCTBAM IIOXO0KE Ha, CJIOYKEHUE TUCET.

Ecin ygadno onpeJie/inTh YMHOXKEHIE BEKTOPOB, MOXKHO IIOJIYIUTH Pac-
MIUPEHNe MOHATAA «IUCIIO.

B cooTBeTcTBUU CcO CTpaTerueil NMpuoOpUTETHOIo M3Yy4YeHUs IKC-
TpeMaJIbHbIX CUTYaIIU MUHUMU3UPYEM Pa3MEPHOCTb.

O tHOMepHBI cirydait — 9To 4dncioBast ock. Hudero HoBoro...

[TosToMy paccMOTPUM NA0CKOCTb TEOMETPUIECKNX BEKTOPOB.
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II1.1. Cioxkenme KOMIIJIEKCHBIX YMcCeJI Ha A3bIKEe BCK-
TOPHOIi aJredpol

CiioyKeHue IPOBOJUTCA WM 110 IHPaBUIy TPEyrojibHUKA, WA 110
IpaBWJIy IapaJiiejorpaMmma

o
-
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II1.1. Cioxkenme KOMIIJIEKCHBIX YMcCeJI Ha A3bIKEe BCK-
TOPHOIi aJredpol

CiioyKeHue IPOBOJUTCA WM 110 IHPaBUIy TPEyrojibHUKA, WA 110
IpaBWJIy IapaJiiejorpaMmma

— —
b b
— —
a+b a+ b
— —



111.2. YMHOXKEeHe KOMIIJIEKCHBIX YH1ceJI Ha A3bIKe BeK-
TOPHOIi aJredpol

K&K OHpeﬂeﬂI/ITb HpOI/IBBeﬂ;eHI/Ie ,ZLByX BeKTOpOB IIJIOCKOCTU C TeM7 qTO-
Obl COXpaHUTH HanboJiee BayKHbIE CBOMCTBA IIPOU3BEICHUST THICE 1!
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TOPHOIi aJredpol

K&K OHpeﬂeﬂI/ITb HpOI/IBBeﬂ;eHI/Ie ,ZLByX BeKTOpOB IIJIOCKOCTU C TeM7 qTO-
Obl COXpaHUTH HanboJiee BayKHbIE CBOMCTBA IIPOU3BEICHUST THICE 1!

MbI XOTUM HOJIyUII/ITb KOHKPETHOE IIPaBUJIO, HOSTOMy I[IPUMEHUM
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MBI XOTUM TOJTYINTh KOHKPETHOE ITPABIIO, TIO3TOMY ITPUMEHUM CTPa-
TEernm IIoCcrpoeHmda MO/J€EJIN.



111.2. YMHOXKEeHe KOMIIJIEKCHBIX YH1ceJI Ha A3bIKe BeK-
TOPHOIi aJredpol

K&K OHpeILe,HI/ITb HpOI/ISBe}IeHI/Ie rZLByX BeKTOpOB IIJIOCKOCTU C TeM7 qTO-
Obl COXpaHUTH HanboJiee BayKHbIE CBOMCTBA IIPOU3BEICHUST THICE 1!

MBI XOTUM TOJTYINTh KOHKPETHOE ITPABIIO, TIO3TOMY ITPUMEHUM CTPa-
TEernm IIoCcrpoeHmda MO/J€EJIN.

BexkTop onpejiengercs...
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111.2. YMHOXKEeHe KOMIIJIEKCHBIX YH1ceJI Ha A3bIKe BeK-
TOPHOIi aJredpol

K&K OHpeﬂeﬂI/ITb HpOI/ISBe}IeHI/Ie ,ZLByX BeKTOpOB IIJIOCKOCTU C TeMJ qTO-
Obl COXpaHUTH HanboJiee BayKHbIE CBOMCTBA IIPOU3BEICHUST THICE 1!

MBI XOTUM TOJTYINTh KOHKPETHOE ITPABIIO, TIO3TOMY ITPUMEHUM CTPa-
TEernm IIoCcrpoeHmda MO/J€EJIN.

BexkTop onpejiengercsd JAINHON 1 HallpaBJIEHIEM.

Juny nponsBejiennsd BEKTOPOB a u g CCTECTBEHHO CUUTATH PABHOI
I[IPpON3BECJACHUIO UX JIJINH:

@ b| =[] [D]
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= B]= 7] |¢]

KAK 3AJTATH HAITPABJIEHNE?



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml
— —
&bl =[a| b

KAK 3AJIATD —

HATIPABJIEHUE? \
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TOPHOIiI aJredopml

@ b| =7 |b|

KAK 3AJIATD

HAITPABJIEHUE?

o



I11.2. YMHOXKeHrne KOMILJICKCHBIX YUceJI Ha d3bIKe BeK-
TOPHOIiI aJredopml

@ b| =7 |b|

KAK 3AJIATD

HAITPABJIEHUE?

Hamnpasienue 3ajiaeTcss OTHOCUTEIHLHO HEKOTOPBIX <«CTAIlMOHAPHBIXY
00 BEKTOB.



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml

@b =[] [b]
KAK 3AJIATD
HAIIPABJIEHUE?

Hamnpasienue 3ajiaeTcss OTHOCUTEIHLHO HEKOTOPBIX <«CTAIlMOHAPHBIXY
00 BEKTOB.
B kauecTBe TaKOro 00beKTa €CTECTBEHHO B3SITh BEKTOD.



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml

@b =[] [b]
KAK 3AJIATD
HAIIPABJIEHUE?

Hamnpasienue 3ajiaeTcss OTHOCUTEIHLHO HEKOTOPBIX <«CTAIlMOHAPHBIXY
00BEKTOB.

B kauecTBe TaKOro 00beKTa €CTECTBEHHO B3SITh BEKTOD.

Ho ero jumna nam ne pazkmnal



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml

@b =[] [b]
KAK 3AJIATD
HAIIPABJIEHUE?

Hamnpasienue 3ajiaeTcss OTHOCUTEIHLHO HEKOTOPBIX <«CTAIlMOHAPHBIXY
00 BEKTOB.
[TosToMy B KauecTBe «CTallMOHAPHOI'0» O0BbEKTa BO3bMEM OCh.



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml

a-b|=|a]|p]
KAK 3AJIATH =
HATIPABJ/IEHUE? N
\_}
b

9Ta 0Ch HA3bIBACTCs MOJISPHOI OCHIO.



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml

Bl =]
KAK 3AJIATH =
HATIPABJ/IEHUE? N
\_}
b

DTa 0Ch Ha3bIBACTCS MOJIAPHOI ochbio. Hampasienne BekTopa Oyiem
OIMCBLIBATH €I'0 YIJIOM C 9TOil OCbI0, CUNTasl, YTO MOJI0KUTE/IHLHOE HallpaB-
JIeHHe oTcyueTa — IPOTUB YacOBOM CTPEJIKU.



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml

Bl =]

KAK 3AJIATH =

HATIPABJ/IEHUE? N
\K

DTa 0Ch Ha3bIBACTCS MOJIAPHOI ochbio. Hampasienne BekTopa Oyiem
OIMCBLIBATH €I'0 YIJIOM C 9TOil OCbI0, CUNTasl, YTO MOJI0KUTE/IHLHOE HallpaB-
JIeHHe oTcyueTa — IPOTUB YacOBOM CTPEJIKU.

Bemmanna (OpueHTHpOBaHHOTO) yTiTa, 00pa3yeMoro BEKTOPOM € MOJISAP-
HOI1 OChIO, Ha3bIBAETCSI APTyMEHTOM.



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml

Bl =]
KAK 3AJIATH =
HATIPABJ/IEHUE? ha
\_}
b

DTa 0Ch Ha3bIBACTCA MOJIAPHOI ochbio. Hampasienne BekTopa Oyiem
OIMCBLIBATH €I'0 YIJIOM C 3TOi OCbIO, CUNTasl, YTO MOJI0KUTE/IHLHOE HallpaB-
JIeHUe oTcYeTa — IPOTUB YacOBOM CTPEJIKU.

Bemmanna (OpueHTHpOBaHHOTO) yTiTa, 00pa3yeMoro BEKTOPOM € MOJISAP-
HOI1 OChIO, Ha3bIBAETCSI APTyMEHTOM.

Jlst @ m306parKeHHbIH apryMeHT [10JI0KHTEJIel.



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml

Bl =]

KAK 3AJIATH =

HATIPABJ/IEHUE? N
\K

DTa 0Ch Ha3bIBACTCS MOJIAPHOI ochbio. Hampasienne BekTopa Oyem
OIMCBLIBATH €I'0 YIJIOM C 9TOi OCbIO, CUNTasl, YTO MOJI0KUTE/IHLHOE HallpaB-
JIeHHe oTcyueTa — IPOTUB YacOBON CTPEJIKU.

Bemanna (OpueHTHpOBaHHOTO) yTiTa, 00pa3yeMoro BEKTOPOM € MOJISAP-
HOIf OCBIO, HABBIBACTCS APTYMEHTOM.

st b M300parkKeHHBII apryMEHT OTPHUIIaTesICH.



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml

Bl =]

KAK 3AJIATH =

HATIPABJ/IEHUE? N )
\E)

—
—
g BeIOOpa aprymMeHTa MpOU3BeAcHUsS BEKTOPOB a u b mpuMeHunm

CTpaATErui0 IIPUOPUTETHOI'O U3Yy4YE€HUs 3SKCTPEMAJIbHBIX CUTYya-
A,



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml

Bl =]
KAK 3AJIATH =
HATIPABJ/IEHUE? N )
\_)
b
-

[1s1 BBIOOpA apryMeHTa NPOU3BEJIEeHNSI BEKTOPOB aub IIPUMEHNUM
CTpaATErui0 IIPUOPUTETHOI'O U3Yy4YE€HUs 3SKCTPEMAJIbHBIX CUTYya-
A,

B kadecTBe aprymenTa IpOU3BeeHUs] €CTECTBEHHO B3sITh OO IIPOMI3-
BeJleHne, JIM0O CyMMY apryMEHTOB COMHOYKUTEJIEN.



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml

Bl =]
KAK 3AJIATH =
HATIPABJ/IEHUE? N )
\_)
b
-

[1s1 BBIOOpA apryMeHTa NPOU3BEJIEeHNSI BEKTOPOB aub IIPUMEHNUM
CTpaATErui0 IIPUOPUTETHOI'O U3Yy4YE€HUs 3SKCTPEMAJIbHBIX CUTYya-
A,

B kadecTBe aprymenTa IpOU3BeeHUs] €CTECTBEHHO B3sITh OO IIPOMI3-
BeJleHne, JIM0O CyMMY apryMEHTOB COMHOYKUTEJIEN.

VIsMmepenne BeIMIMHBL yIJla B BIJIE «KBaJPATHBIX I'PaIyCOBY BLILJISAIAT
CTPaHHO.



111.2. YMHOXKeHe KOMILJIEKCHBIX Yl1ceJI HAa d3bIKe BeK-
TOPHOIiI aJredopml

Bl =]
KAK 3AJIATH =
HATIPABJ/IEHUE? N )
\_)
b
-

It BBIGOpA apryMeHTa IPOH3BEICHHS] BEKTOPOB & U b IpHMeHHM
CTpaTeruio IIPUOPUTETHOTO M3ydYeHUd 3SKCTPEeMaJIbHbIX CHUTYya-
A,

B kauecTBe apryMenTa IMpou3BeICHISI €CTECTBEHHO B3AThH JINOO MPON3-
BeJleHne, JIM0O CyMMY apryMEHTOB COMHOYKUTEJIEN.

[TosToMy BHIOMpaeM CyMMY.



I11.3. MTorosbie mpaBmja CJIOXKEHUSA W YMHOXKEHUS
BEKTOPOB KOMIIJIEKCHOI1 IIJIOCKOCTH

CioxkeHne BEKTOPOB KOMILJIEKCHOI TIJIOCKOCTH ITPOBOJINTCS 110 «ITpa-
BUJIY MapaJuiejiorpaMmMay WM «I1PaBUIy TPEYTOJbHUKA.
rak, B KOMILJIEKCHOI IIJIOCKOCTH ITPOU3BEAeHNEM HEeHYJIEBbIX BEK-

—
— —
TOPOB a u b Ha3bBaeTCd BEKTOP €, MOJY/Ib KOTOPOTO paBeH IIPON3-

—
o o — —
BEJICHUIO MOJLyJIeil COMHOXKUTEJIE: ‘ C | = ‘ a { - | b |, a aprymMenT papeH

CyMMe apryMeHTOB COMHOXKUTe el (¢ yaéToMm 3Haka ciaraembix). Oii?



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

—
—
a-b
—
a Q

B jannom npumepe moJI0KHTEIBHBI apryMeHT BeKTOpa a cymMn-
pOBAJICs ¢ OTPUIATE/IBHBIM APrYMEHTOM Bektopa b, nosromy pesyib-
TAT YMHOZKEHUSI @ - D OTHOCHTENBHO BEKTOPA Ei IIOBEPHYT 110 YaCOBOIi
cTpesike Ha yroi ||, a orHocuTeIbHO BeKTOpa b MOBEPHYT MPOTUB da-

COBOI CTPEJIKU Ha yroJ |c.



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

—
—
a-b
—
a Q

Bce j1 Tak y2K XOpOIIIO B HAIlIEM OIIPejie/IeHIH IPOU3BE/IeHNsT BEKTOPOB
KOMILJIEKCHON TIJIOCKOCTH !



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

Bce s Tax y»K XOPpOIIIO B HallleM OllpeeJeHnN TPON3BeIeHNsT BEKTOPOB

KOMILJIEKCHOI TIJIOCKOCTH !
—

Mpr BeIOpaJin oTpuiiaTe/ibHoe 3HadeHue 3 s b .



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

Bce i Tak y»K XOpOIIOo B HallleM OIpeJie/IeHUN IPOU3BEICHUsT BEKTOPOB
KOMILJIEKCHOM ILJIOCKOCTH ! .

Mpz1 BoIOpa/in oTpuIaTeIbHOE SHAYCHHE B st b,

[Tomumo aprymenta (3 st BekTOpa b, MOXKHO ObLIO B3SThb JIPYroe

3HAYEHUE apryMeHTa, JIONYCTuM, (21 + [3).



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

Bce i Tak y»K XOpOIIOo B HallleM OIpeJie/IeHUN IPOU3BEICHUsT BEKTOPOB
KOMILJICKCHO T1JI0CKOCTI?

Kapays! AprymenT BeKTOpa KOMILIEKCHOH IIJIOCKOCTH OIPEJIeISTeTCs
HEeOIHO3HAYHO!



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

Bce i Tak y»K XOpOIIOo B HallleM OIpeJie/IeHUN IPOU3BEICHUsT BEKTOPOB
KOMILJICKCHO T1JI0CKOCTI?

Kapays! AprymenT BeKTOpa KOMILIEKCHOH IIJIOCKOCTH OIPEJIeISTeTCs
HEeOIHO3HAYHO! .

[te rapanTHst, 9TO [IPH APYTOM BBIOOPE apIyMEHTOB BEKTOPOB & 1 b
MOJIYIUM TOT K€ Pe3yJIbTaT IPU YMHOXKEHNH 9TUX BEKTOPOB KOMILIEKC-

HOM TIJIOCKOCTH !



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

SHAYUT, OJIHOZHAYHOCTDb OIlepalllil YMHOXKEHUs] BEKTOPOB HaJ0 J0Ka-
3aTh!



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

SHAYUT, OJJHO3HAYHOCTL Ollepallil YMHOYKEHUsI BEKTOPOB HAJO JIOKa-
34Th)

AcHo, 4TO paznmaHbIe apryMEHThI BEKTOpa, OTJINYaloTCd Ha yroJ 2k
pajuaH, rjue k — HEJI0¢ THCIO. [ToaTomy 1ipu ipyrom BeIOOpE apryMeHTOB
JUTST BEKTOPOB & 1 b

(o 4 2km) + (Y + 2mm) =



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

SHAYUT, OJJHO3HAYHOCTL Ollepallil YMHOYKEHUsI BEKTOPOB HAJO JIOKa-
34Th)

AcHo, 4TO paznmaHbIe apryMEHThI BEKTOpa, OTJINYaloTCd Ha yroJ 2k
pajuaH, rjue k — HEJI0¢ THCIO. [ToaTomy 1ipu ipyrom BeIOOpE apryMeHTOB
JUTST BEKTOPOB & 1 b

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



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

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

SHAYUT, IPU JAPYTOM BBIOOPE apryMEHTOB MOy IUM, OBITh MOYKET, JIPyroe
3HAUYCHME apryMeHTa IPOM3BEJIeHNs] BEKTOPOB, HO BEKTOP OyJeT TOT Ke
caMblil. OJIHOBHAYHOCTD Ollepalliil JIOKa3aHA.



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

B KOMHJIGKCHOI/I IIJIOCKOCTH HpOI/I3Be;LeHI/IeM HEHYJIEBBIX BEKTO-
poB @ u b HA3BIBAETCS BEKTOD C , MOJLY/Ib KOTOpOIO paBeH 1pousBe-

—
JIEHUIO MOJIyJieifl COMHOXKUTEI€eil: ‘ C } = ‘ a| ) |, a apryMeHT paBeH

CyMMe apTyMEeHTOB COMHOXKHUTe e (¢ yIETOM 3HaKa CJlaraeMblX ).
Teneps BcE xoporo?



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

B KOMHJIGKCHOI/I IIJIOCKOCTU HpOI/ISBeﬂeHI/IeM HEHYJIEBBIX BEKTO-

poB @ u b HA3BIBAETCS BEKTOD €, MOJYJIb KOTOPOIO PABEH [POH3BE-
—

—

af-|b

CyMMe apTyMEeHTOB COMHOXKHUTe el (¢ yIETOM 3HaKa CJIaraeMblX ).

JIEHUIO MOJTYJIelt COMHOXKUTEJIEN: ‘ C | = , & apryMeHT paBeH

Teneps BcE xoporo?
A ecsim XoTs Obl OJIUH U3 MHOYKUTEJIE — HYJIeBOI BEKTOP?



I11.3. NtoroBoe npaBujio YyMHO>K€HHISI BEKTOPOB KOM-
IIJIEKCHOM MJIOCKOCTU

Omnpenenenune 1. B %aMn/meou NAOCKOCTNA np0u36806HueM
HEHYAEBBLL ee%mopoe a u b HABLIBAEMCA MAKOl 6eKMOp C , WMo
—>

< =1]a]-

commoocumenet (C y“{,emOJ\/[/ SHAKA C,/Laeae,/\/tbm?) Hpu IMOM NONOHCUM

0O-b=a- O:O.

Paccmorpers npumep?

, U AP2YMER 6EKMOPA T PAGEN CYMME AP2YMEHITLOB




IV. Hepexog:[ OoT OJIHOI'O IIpeACTaBJI€CHNA KOMIIJIEKCHOI'O

qucjia K ApyroMmy
BsejeMm Ha KOMILJIEKCHOH IIJIOCKOCTH a

JAEKapPTOBY CUCTEMY KOOPIAWHAT:




IV. Hepexog:[ OoT OJIHOI'O IIpeACTaBJI€CHNA KOMIIJIEKCHOI'O

qucJa K Jpyromy

BBeJieM Ha KOMIIJIEKCHOH IIJIOCKOCTHU Yt Y

JAEKapPTOBY CUCTEMY KOOPIAWHAT:




IV. llepexom oT ojfHOTO IIpe/icTaBJI€eHIsE KOMILJIEKCHOI'O
qucJa K Jpyromy

BBeJieM Ha KOMIIJIEKCHOH IIJIOCKOCTHU Yt a
JIEKAPTOBY CUCTEMY KOOPJMHAT.
Haiimem nekapToBBl KOOPIUHATEI ©

—
BEKTOpa a . 7




IV. Hepexog:[ OoT OJIHOI'O IIpeACTaBJI€CHNA KOMIIJIEKCHOI'O

qucJia K Apyromy
BBejieM Ha KOMIIEKCHOM IIJIOCKOCTH y‘ a

JIEKAPTOBY CUCTEMY KOOP/IMHAT.
Haiigem JexapToBbBI  KOOPJAUHATHI ©

— —
BeKTOpa a . IlycTh } a ‘ = . 7




IV. llepexom oT ojfHOTO IIpe/icTaBJI€eHIsE KOMILJIEKCHOI'O
qucJa K Jpyromy

BseeM Ha KOMILIEKCHOI IIJIOCKOCTH y‘ a
JIEKAPTOBY CHCTEMY KOOPMHAT.
HaiiieM J1eKapTOBLI  KOOP/IMHATEI ©
= 10 —
BekTopa a . Ilycrn } a‘ = p. 7

I3 1pgaMOyToJILHOTO TPEeyroJbHIKa
T = pCos ,

Y = psin .

OJTy4aeM {



IV. Hepexog:[ OoT OJIHOI'O IIpeACTaBJI€CHNA KOMIIJIEKCHOI'O

qucJa K Jpyromy

BseeM Ha KOMILIEKCHOI IIJIOCKOCTH y‘ a

JIEKAPTOBY CUCTEMY KOOPJMHAT.

HaitjjleM gexkapToBBI  KOOPAMHATHI ©
— —

BeKTOpa a . IlycTh } a ‘ = .

I3 1pgaMOyToJILHOTO TPEeyroJbHIKa
T = pCos ,
Yy = psin .

[Tonryuanmm  dopmynsl npeobpazoBannii Jijisi BEKTOpa KOMILIEKCHOMN
IIJIOCKOCTH:

OJTy4aeM {

a =pcosp 1l +psme J, |a‘:p,
4TO JIJIsl KOMILJIEKCHBIX YMCes Ha sI3bIKe MHOI'OYJIEHOB O3HA1aeT

r+iy=p(cosp+ising), p=+/x2+y> (1)



IV.1. N3omopdHOCTH
[Tooxkum -
Flx+iwy)=x1i +vy

Torna Juist cjI0yKeHUsI NMeeM

F (21 + 2z) =

—>

j -



IV.1. N3omopdHOCTH
[Tooxkum -
Flx+iwy)=x1i +vy

Torna Juist cjI0yKeHUsI NMeeM

F(z1 +2) = F((x1 +y11) + (22 +y2t)) =

—>

j -



IV.1. N3omopdHOCTH

[TostoknMm
—

Flat+iy)=zi +yj. (2)

Torna Juist cjI0yKeHUsI NMeeM

F (21 + 20) = F (w1 + y11) + (22 +y21)) = F (21 + 22) +iy1 + 1)) =



IV.1. N3omopdHOCTH

[TostoknMm
—

Flat+iy)=zi +yj. (2)

Torna Juist cjI0yKeHUsI NMeeM

F (21 + 20) = F (w1 + y11) + (22 +y21)) = F (21 + 22) +iy1 + 1)) =

— —
J

= (z1+22) 1 + (11 +1y2)



IV.1. N3omopdHOCTH

[TostoknMm
—

Flat+iy)=zi +yj. (2)
Torna Juist cjI0yKeHUsI NMeeM

F (21 + 20) = F (w1 + y11) + (22 +y21)) = F (21 + 22) +iy1 + 1)) =

— —

. ; —- — - —
=(x1+x2) i +(y1+1y2) ] :<3311 +y1J)+(9321 +sz):



IV.1. N3omopdHOCTH

[TostoknMm
—

Flat+iy)=zi +yj. (2)

Torna Juist cjI0yKeHUsI NMeeM
F (Zl + ZQ) = F ((331 + yli) + (332 + ygz)) = F ((5!31 + 272) + i(yl + y2)) =
=(@xi1+x2)i +(+y)i = (131 1 +Y1) ) + (5132 1 + Y2 ) =
= F(z1+y11) + F (29 + yoi) =



IV.1. N3omopdHOCTH

[TostoknMm
—

Flat+iy)=zi +yj. (2)

Torna Juist cjI0yKeHUsI NMeeM
F'(z1+ 29) = F (w1 + 1) + (22 +y21)) = F ((x1 + 22) +i(y1 + y2)) =
=(@xi1+x2)i +(+y)i = (131 1 +Y1) ) + (5132 1 + Y2 ) =
= F (21 + 1) + F (2o + 1) = F (21) + F (29) .



IV.1. N3omopdHOCTH

[Tosozkum
Flat+iy)=zi +yj. (2)
Torna nis cioxenust umeeM F (21 + 20) = F (21) + F (23).
JloKazaTe/beTBO AHAJIOTMYHOTO CBONCTBA Y MHOZKEHS:

F (z129) = F (p1(cos @1 + isin 1) pa(cos o + isingsy)) =



IV.1. N3omopdHOCTH

[TostoknMm
—

Flat+iy)=zi +yj. (2)

Torna nis cioxenust umeeM F (21 + 20) = F (21) + F (23).
JloKazaTe/beTBO AHAJIOTMYHOTO CBONCTBA Y MHOZKEHS:

F (z129) = F (p1(cos @1 + isin 1) pa(cos o + isingsy)) =

=F (pm (COS (p1 COS P2 + )> =



IV.1. N3omopdHOCTH

[TostoknMm
—

Flat+iy)=zi +yj. (2)

Torna nis cioxenust umeeM F (21 + 20) = F (21) + F (23).
JloKazaTe/beTBO AHAJIOTMYHOTO CBONCTBA Y MHOZKEHS:

F (z129) = F (p1(cos 1 + 1 sin 1) pa(cos g + isingy)) =

=F (ppo (cos (01 COS g + 72 sin ) sin Yy + )> =



IV.1. N3omopdHOCTH

[TostoknMm
—

Flat+iy)=zi +yj. (2)

Torna nis cioxenust umeeM F (21 + 20) = F (21) + F (23).
JloKazaTe/beTBO AHAJIOTMYHOTO CBONCTBA Y MHOZKEHS:

F (z129) = F (p1(cos 1 + 1 sin 1) pa(cos g + isingy)) =

=F (ppo (cos (01 COS g + 72 sin ) sin Yy + )> =

Ho 2 = —1.



IV.1. N3omopdHOCTH

[TostoknMm
—

Flat+iy)=zi +yj. (2)

Torna nis cioxenust umeeM F (21 + 20) = F (21) + F (23).
JloKazaTe/beTBO AHAJIOTMYHOTO CBONCTBA Y MHOZKEHS:

F (z129) = F (p1(cos 1 + 1 sin 1) pa(cos g + isingy)) =

=F <p1p2 (cos (V1 COS (P9 — SIN Y SN Yy + >> =



IV.1. N3omopdHOCTH

[TostoknMm
—

Flat+iy)=zi +yj. (2)

Torna nis cioxenust umeeM F (21 + 20) = F (21) + F (23).
JloKazaTe/beTBO AHAJIOTMYHOTO CBONCTBA Y MHOZKEHS:

F (z129) = F (p1(cos 1 + 181 1) pa(cos o + isingsy)) =

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



IV.1. N3omopdHOCTH

[TostoknMm
—

Flat+iy)=zi +yj. (2)

Torna nis cioxenust umeeM F (21 + 20) = F (21) + F (23).
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[TostoknMm
—

Flx+iy)=z1 +y]j.

Torna nis cioxenust umeeM F (21 + 20) = F (21) + F (23).
JloKazaTe/beTBO AHAJIOTMYHOTO CBONCTBA Y MHOZKEHS:

F (z129) = F (p1(cos 1 + i in 1) pa(cos o + isingsy)) =

=F <p1p2 (cos (1 COS g — Sin 1 Sin Y9 + i(sin @y cos @y + cos @1 sin @2)>>

_F <p1p2 (cos(ior + o) +isin(1 + 902))) _



IV.1. N3omopdHOCTH

[TostoknMm
—

Flx+iy)=z1 +y]j.

Torna nis cioxenust umeeM F (21 + 20) = F (21) + F (23).
JloKazaTe/beTBO AHAJIOTMYHOTO CBONCTBA Y MHOZKEHS:

F (z129) = F (p1(cos 1 + i in 1) pa(cos o + isingsy)) =

=F <p1p2 (cos (1 COS g — Sin 1 Sin Y9 + i(sin @y cos @y + cos @1 sin @2)>>

_F <p1p2 (cos(ior + o) +isin(1 + 902))) _

—

H
= p1pacos(pr + o) 1 + prpasin(pr + p2) j =



IV.1. N3omopdHOCTH

[TostoknMm
—

Flx+iy)=z1 +y]j.

Torna nis cioxenust umeeM F (21 + 20) = F (21) + F (23).
JloKazaTe/beTBO AHAJIOTMYHOTO CBONCTBA Y MHOZKEHS:

F (z129) = F (p1(cos 1 + i in 1) pa(cos o + isingsy)) =

=F <p1p2 (cos (1 COS g — Sin 1 Sin Y9 + i(sin @y cos @y + cos @1 sin g02)>>

_F <p1p2 (cos(ior + o) +isin(1 + 902))) _

— —

= p1p2cos(pr + p2) i + prpasin(pr + p2) j =

= (plcosgpl 1 + p1sSimeq ] ) (pzcosw 1 + posin s J > =



IV.1. N3omopdHOCTH

[TostoknMm
—

Flx+iy)=z1 +y]j.

Torna nis cioxenust umeeM F (21 + 20) = F (21) + F (23).
JloKazaTe/beTBO AHAJIOTMYHOTO CBONCTBA Y MHOZKEHS:

F (z129) = F (p1(cos 1 + i in 1) pa(cos o + isingsy)) =

=F <p1p2 (cos (1 COS g — Sin 1 Sin Y9 + i(sin @y cos @y + cos @1 sin g02)>> =

_F <p1p2 (cos(ior + o) +isin(1 + 902))) _

—

H
= p1p2cos(p1 + wa) I + prpasin(pr +p2) j =
- (mcossol i + prsing j ) (pzcowg i + pasing, j ) = F(21) F(2).
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—
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JL1st cotozKeHnst U, COOTBETCTBEHHO, /IS YMHOMKEHUST NMEEM
F(Zl + 2’2) = F(Zl) + F(ZQ) ,
F(z129) = F (1) - F (29).

q)yHKLH/IH F asngerca Bzanumno OZLHOBH&‘IHOPT, T.C.
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[TostoknMm
—

Flx+iy)=z1 +y]j.
JL1st cotozKeHnst U, COOTBETCTBEHHO, /IS YMHOMKEHUST NMEEM
F(Zl + 2’2) = F(Zl) + F(ZQ) ,
F(z129) = F (1) - F (29).
Oyuknust F' aBjIsieTcst B3aMMHO OJJHO3HATHOI, T.e.

F(z1) = F(z) & 2z = 2.



IV.1. N3omopdHOCTH
[Tostozkum
Flat+iy)=zi +yj. (2)
J1st cjtozKeHnst U, COOTBETCTBEHHO, IS YMHOKEHUST NMeeM
F(Zl + 2’2) = F(Zl) + F(ZQ) ,

F(z129) = F (1) - F (29).
Oyuknust F' aBjisieTcst B3aUMHO 0JHO3HATHOI, T.e.

F(z1) = F(z) & 2z = 2.

SHAYUT pPacCMOTPEHHbIE HAMU aareOpbl — ajaredbpa KOMILIEKCHBIX TUCET
Ha sI3bIKE€ MHOT'OYJICHOB 1 ajiredpa BEKTOPOB KOMILIEKCHOM IIJIOCKOCTH —
SIBJISIIOTCS OJINHAKOBBIME, M30MOPMHBIMI.



IV.2. @opmMbl 3anncu KOMIIJIEKCHOTO YUCJIa

Asirebpanyeckast

dopma
3AITICH

A~
r+1y =



IV.2. @opmMbl 3anncu KOMIIJIEKCHOTO YUCJIa

Asirebpanyeckast
dopma
3alllCh
r+iy = plcosp+ising) =
Tpuronomerpndeckasd
dopma

3alliCcu



IV.2. @opmMbl 3anncu KOMIIJIEKCHOTO YUCJIa

Asrebpandeckast [TokazaTenbHast
dbopma, dopma
3alllCh 3alliCh
v+iy  =plcosptising) = pe'¥ . p=+/22+y>
Tpuronomerpndeckasd
dopma
3all1CH

Paccmorpum npumep?



V. ®opmysna Myaspa
[Ipu BO3BejieHNM B CTElEeHb M U3BJACYCHUM KOPHEH 13 KOMILJICKCHbBIX
qucesl BayKHYIO poJib UT'pacT Tak HasbiBacMasi popmysia MyaBpa

(cos +isin )" = cosnp + isinnp, T.e. (ew)n =™ neN. (3)
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[Ipu BO3BejieHNM B CTElEeHb M U3BJACYCHUM KOPHEH 13 KOMILJICKCHbBIX
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[Ipu BO3BejieHNM B CTElEeHb M U3BJACYCHUM KOPHEH 13 KOMILJICKCHbBIX
qucesl BayKHYIO poJib UT'pacT Tak HasbiBacMasi popmysia MyaBpa

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

Jloka3zaTeJabCTBO. DT0 (pOpMYyJIa JIEFKO JOKA3BIBACTCS MEeTOI0M Ma-
TeMaTUYIeCKON WHIYKIIUMN.
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qucesl BayKHYIO poJib UT'pacT Tak HasbiBacMasi popmysia MyaBpa

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

HokazareabcTBo. basa uHIykuuL.
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HokazarenbcTBo. Haza uHlykuuL.
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1 < m < n dopmyna (3) Bepua. Torya



V. ®opmysna Myaspa
[Ipu BO3BejieHNM B CTElEeHb M U3BJACYCHUM KOPHEH 13 KOMILJICKCHbBIX
qucesl BayKHYIO poJib UT'pacT Tak HasbiBacMasi popmysia MyaBpa

(cos +isin )" = cosnp + isinnp, T.e. (ew)n =™ neN. (3)
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n—1

(cosp +ising)" = (cosp +ising)"  (cosp+ising) =
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(10 TIPeJIOIOYKEeHNIO WHTYKITUN )
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(cos +isin )" = cosnp + isinnp, T.e. (ew)n =™ neN. (3)

HoxkaszareabcTtBo. basa uHIykuuL.
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n—1
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qucesl BayKHYIO poJib UT'pacT Tak HasbiBacMasi popmysia MyaBpa

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

HoxkaszareabcTtBo. basa uHIykuuL.
[Ipu n = 1 jeBast u npaBast YacTu paBeHCTBa (3) TOXKIECTBEHHBI.

ITaz vundyrxyuw. Ilyers n>1 u st a060ro m ¢ yCIOBHEM
1 < m < n dopmyna (3) Bepua. Torya

n—1

(cosp +ising)” = (cosp +isinp)" (cosp +isinp) =
= (cos(n — 1)p+isin(n — 1)p) (cosp + isinp) =

(HO IIPpaBNJ1y YMHO2KE€EHHNA BEKTOPOB KOMIIJIEKCHOI HJIOCKOCTI/I)



V. ®opmysna Myaspa
[Ipu BO3BejieHNM B CTElEeHb M U3BJACYCHUM KOPHEH 13 KOMILJICKCHbBIX
qucesl BayKHYIO poJib UT'pacT Tak HasbiBacMasi popmysia MyaBpa

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

HoxkaszareabcTtBo. basa uHIykuuL.
[Ipu n = 1 jeBast u npaBast YacTu paBeHCTBa (3) TOXKIECTBEHHBI.

ITaz vundyrxyuw. Ilyers n>1 u st a060ro m ¢ yCIOBHEM
1 < m < n dopmyna (3) Bepua. Torya

n—1

(cosp +ising)" = (cosp +ising)"  (cosp+ising) =
= (cos(n — 1)p+isin(n — 1)p) (cosp + isinp) =

= COSNY + 18N nNp.
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[Ipu BO3BejieHNM B CTElEeHb M U3BJACYCHUM KOPHEH 13 KOMILJICKCHbBIX
qucesl BayKHYIO poJib UT'pacT Tak HasbiBacMasi popmysia MyaBpa

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

HoxkaszareabcTtBo. basa uHIykuuL.
[Ipu n = 1 jeBast u npaBast YacTu paBeHCTBa (3) TOXKIECTBEHHBI.

ITaz vundyrxyuw. Ilyers n>1 u st a060ro m ¢ yCIOBHEM
1 < m < n dopmyna (3) Bepua. Torya

n—1

(cosp +ising)" = (cosp +ising)"  (cosp+ising) =

= (cos(n — 1)p+isin(n — 1)p) (cosp + isinp) =
= COSNY + 18N nNp.

Dopmyina (3) jokazaHa.
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(cos +isin )" = cosnp + isinnp, T.e. (ew)n =™ neN. (3)

3 s10it hopMyJIbI MOYKHO BBIBECTH CJIEJTYIONTYIO (DOPMYITY JIJII U3BJIeTe-
HUsl KOpHEil 13 KOMILIEKCHBIX YNCEeT:

_ 1/n . -
(pez(go+2k:7r)) _ pl/n ] 6@(%—1—27)’ =A (4)

Paccmorpum npumep?
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qucesl BayKHYIO poJib UT'pacT Tak HasbiBacMasi popmysia MyaBpa

(cos +isin )" = cosnp + isinnp, T.e. (ew)n =™ neN. (4)

3 s10it hopMyJIbI MOYKHO BBIBECTH CJIEJTYIONTYIO (DOPMYITY JIJII U3BJIeTe-
HUsl KOpHEil 13 KOMILIEKCHBIX YNCEeT:

( 0 6i(g0+2k7r))

[Tocnegnsss popMyia B COOTBETCTBUU CO CTPaTermeil mMpuopuTeTHO-

1/n : T
— pl/n . el(%—i_%), k € 7.

I'o N3yvdeHnsd <«3IKCTpeMaJibHbIX» CI/ITyaI_[I/Iﬁ I[TO3BOJIAET B Ka4deCTBE
IIEPCIIEKTUBHOI'O HallPpaBJICHU A I/ICC,HQZLOB&HHPT BBIJIC/INTH U3Y9CHUE
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qucesl BayKHYIO poJib UT'pacT Tak HasbiBacMasi popmysia MyaBpa

(cos +isin )" = cosnp + isinnp, T.e. (ew)n =™ neN. (4)

3 s10it hopMyJIbI MOYKHO BBIBECTH CJIEJTYIONTYIO (DOPMYITY JIJII U3BJIeTe-
HUg KOpHell 13 KOMILIEKCHBIX YNCEeT:

(pei(go—l—Qkﬁr))l/n _ pl/n ] ei(%—i-%Tﬁ), =A

[Tocnensss bopmysia B COOTBETCTBUN CO CTPATETrneil MPUOPUTETHOTO
N3y4YeHUs <«IKCTPEMaAJIbHBIX» CUTYallUil 1103BOJISIET B KauecTBe Iep-
CIIEKTUBHOI'O HAllpaBJIeHUs UCCJIeJOBAHUI BBIJIE/JIUTL N3ydeHne
Kopretl cmenenu n u3 1.
Paccmorpum npumep?
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VI. Kopunu crenenu n u3 1

C vero nauaTh nsydenue KopHeit crenenu n u3 17

MozkHo TostyanTh ciejictBust u3 popmysibl MyaBpa («/1e/lyKTUBHBII
METOJT» ) HJIH
CCbOpMI/IpOBaTb I[IEPCIIEKTUBHbLIC TI'MIIOTE3blI Ha OCHOBaAHWKW Pa3/IMYHBIX
IPUMEPOB ( «MHJIyKTUBHBINH METOJT» ).



VI. Kopunu crenenu n u3 1

C uero navaTh uzyuenue Kopueit crernenu n u3 17

MozkHo TostyanTh ciejictBust u3 popmysibl MyaBpa («/1e/lyKTUBHBII
METOJT» ) HJIH
chOpMUPOBATH TIEPCIEKTUBHbIE T'UIIOTE3bl HA OCHOBAHUY PA3TMUHBLIX
IPUMEPOB ( «MHJIyKTUBHBINH METOJT» ).

[IpuMmennM BTOPOIT METOJI.
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/ Kopun crenenn 4 u3 1 numeror BujI
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VI.1. KOpHI/I crerienu 4 u3 1
Kopnn crenenn 4 n3 1 uMeroT B

f — ,/62]{71'2 _ 6/{371'2/2
k=

0 = e9/2 = cos0 4+ isin0 =



VI.1. KOpHI/I crerienu 4 u3 1
Kopnn crenenn 4 n3 1 uMeroT B

1

)

f — ,/62]{71'2 _ 6/{371'2/2
k=

0 = e/ =cos0+isin0 =1,



VI.1. KOpHI/I crerienu 4 u3 1
Kopnn crenenn 4 n3 1 uMeroT B

1

)

\% — Se2kmi — gkmi/2

k=0 = €"/2 =cos0+isin0 =1,
k=1 = em/zzcosg—l—ising:
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Kopnn crenenn 4 n3 1 uMeroT B

17 L,

\% — Se2kmi — gkmi/2

k=0 = €"/2 =cos0+isin0 =1,
k=1 = em/zzcosg—l—ising:i,



VI.1. Kopanu crenenu 4 u3 1
Kopnn crenenn 4 n3 1 uMeroT B

17 L,

V1 = ek = ehmif2,
k=0 = e"/2 = cos0+isin0 =1,
k=1 = em/zzcosz—l—ising:i,

k=2 = e2™/2 — cosr +isinm =



VI.1. Kopanu crenenu 4 u3 1
Kopnn crenenn 4 n3 1 uMeroT B

17 7:7 (_1)7

V1 = ek = ehmif2,
k=0 = e"/2 = cos0+isin0 =1,
k=1 = em/zzcosz—l—ising:i,

k=2 = /% =cosm+isinm = —1,



VI.1. Kopanu crenenu 4 u3 1
Kopnn crenenn 4 n3 1 uMeroT B

17 7:7 (_1)7

\% — Se2kmi — gkmi/2

k=0 = e"/2 = cos0+isin0 =1,
k=1 = em/zzcosz—l—ising:i,

k=2 = /% =cosm+isinm = —1,
. 3 3
k=3 = 63”2/2:cosg+isin§:



VI.1. Kopanu crenenu 4 u3 1
Kopnn crenenn 4 n3 1 uMeroT B

1,4, (=1), (—9).

\% — Se2kmi — gkmi/2

k=0 = e"/2 = cos0+isin0 =1,
k=1 = em/zzcosz—l—ising:i,

k=2 = /% =cosm+isinm = —1,
. 3 3
k=3 = 63”2/2:cosg+isin§:—i.
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1,4, (=1), (—9).




VI.1. Kopanu crenenu 4 u3 1
Kopnn crenenn 4 n3 1 uMeroT B
1,4, (=1), (—9).

it =1,
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1,4, (=1), (—9).

it=i, 2=-1,
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1,4, (=1), (—9).

il=i 2=-1, 3=—i
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1,4, (=1), (—9).

=i 2=—1 #B=—i it=1
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1,4, (=1), (—9).

=i 2=—1 P=—i H=1
<_1)1 - _17




VI.1. Kopanu crenenu 4 u3 1
Kopnn crenenn 4 n3 1 uMeroT B

1,4, (=1), (—9).

it=i, P=—1, P#=—i it=1,
(—1)l=—1, (~1)2=1,
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1,4, (=1), (—9).

=i 2=—1 #B=—i it=1
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1,4, (=1), (—9).

il=i ¢=-1, d=—i it=1
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1,4, (=1), (—9).

=i 2=—1 #B=—i it=1
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1,4, (=1), (—9).

=i 2=—1 #B=—i it=1
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Kopnn crenenn 4 n3 1 uMeroT B

1,4, (=1), (—9).

il=i, 2=-1, #=—i it=1

Taxum obpazom, cpean KopHeil crerenn 4 u3 1 HeKOTOphIe Yucaa 00-

palialoTcsd B HOJIb B CTelleHn, MeHbleil 4:
1'=1,



VI.1. Kopanu crenenu 4 u3 1
Kopnn crenenn 4 n3 1 uMeroT B

1,4, (=1), (—9).

il=i ¢=-1, d=—i it=1

Taxum obpazom, cpean KopHeil crerenn 4 u3 1 HeKOTOphIe Yucaa 00-

palialoTcsd B HOJIb B CTelleHn, MeHbleil 4:
1 _ 2 _
I'=1 (-1)=1L



VI.1. Kopanu crenenu 4 u3 1
Kopnn crenenn 4 n3 1 uMeroT B

1,4, (=1), (—9).

it=i, 2=-1,

B coorBeTcTBUU CcO cTpaTerueii IIPUOPUTETHOIO U3Yy4YE€HUsI SKC-
TPeMAaJbHBIX CUTyaIlii HanOOJIbIINN NHTEePeC IPEJCTaBIsSIIOT Te KOp-

Hu z crenenu 4 u3 1, Jisgd KOTOPBIX

m e {1; 2; 3} = 2" #£1L



VI.1. Kopanu crenenu 4 u3 1
Kopnn crenenn 4 n3 1 uMeroT B

1,4, (—1), (—9).
it=i, 2=-1, #=—i, i'=1
(-D)'=-1, (-1)=1,

(=i)' = =i, (=)’ =—1, (=i’ =1,
( _

B cooTBeTcTBUN CO CcTpaTerueil NpuOpPUTETHOIO M3Yy4YeHUs IKC-
TPeMaJIbHBIX CATYAIUil HanOOIbIINI MHTEPEC MPEICTABISIOT Te KOp-

HU z crenienn 4 u3 1, Jis KOTOpbIX
m e {1; 2; 3} = 2" #£L

B pacemoTpennoM ciydae noyduaioch, 9To Jio0oii KopeHb crernenn 4 u3 1

npejcTaigerca B suje i¢ u B suge (—i)™.



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1)} = 2" #1. (5)

Paccmorpum nipumep?



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da

HO/I(k;n) = 1.

Jloka3aTeJabCTBO.



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da
HO/I(k;n) = 1.

2kT .
JlokazareabcTBo. Ilycts e'n  — nepBooOpasHblii  KOpeHb, U

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



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da
HO/I(k;n) = 1.

2kT .
JlokazareabcTBo. Ilycts e'n  — nepBooOpasHblii  KOpeHb, U

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

Lo = ()"



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da
HO/I(k;n) = 1.

2kT .
JlokazareabcTBo. Ilycts e'n  — nepBooOpasHblii  KOpeHb, U

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

{k:pd’ Z%_ﬂ-q ZM
= (e n) = e n =
n = qd



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da
HO/I(k;n) = 1.

2kT .
JlokazareabcTBo. Ilycts e'n  — nepBooOpasHblii  KOpeHb, U

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

n = qd



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da
HO/I(k;n) = 1.

2kT .
JlokazareabcTBo. Ilycts e'n  — nepBooOpasHblii  KOpeHb, U

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

k = nd kr\ 4 2kqm 2pdqm 2pnm ) p
pa, = (eZTﬂ) —e''n =t n =e'Tn = (@Z%> —
n = qd



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da
HO/I(k;n) = 1.

2kT .
JlokazareabcTBo. Ilycts e'n  — nepBooOpasHblii  KOpeHb, U

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

k = nd kr\ 4 2kqm 2pdqm 2pnm ) p
pa, = (eZTﬂ) —e''n =t n =e'Tn = (@Z%> —
n = qd

_ (em)p _



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da
HO/I(k;n) = 1.

2kT .
JlokazareabcTBo. Ilycts e'n  — nepBooOpasHblii  KOpeHb, U

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

k = nd kr\ 4 2kqm 2pdqm 2pnm ) p
pa, = (eZTﬂ) —e''n =t n =e'Tn = (@Z%> —
n = qd

_ (eiQﬂ')p — 1P =



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da
HO/I(k;n) = 1.

2kT .
JlokazareabcTBo. Ilycts e'n  — nepBooOpasHblii  KOpeHb, U

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

k = nd kr\ 4 2kqm 2pdqm 2pnm ) p
pa, = (eZTﬂ) —e''n =t n =e'Tn = (@Z%> —
n = qd

= (™)' =1"=1.



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da
HO/I(k;n) = 1.

2kT .
JlokazareabcTBo. Ilycts e'n  — nepBooOpasHblii  KOpeHb, U

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

{170 = () -
n = qd

B cuny bopmyiibt (5) g He MOKeT ObITH MeHBITIE N.



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmeneru n u3 1 Ha3vieaemcs MepBOOO-
Pa3HBIM KOPHEM mo020a U moabko mozda, x020a

me{l; 2, ...;(n—1)} = 2" #1. (5)

Teopema 1 (kpurepuii mnepBoobpa3HOCTHA KOPHS). Kopenw e

u3 1 asasemca  nepeoobpasHvimM  mo20a U MoAvko moezda, Koz2da
HO/I(k;n) = 1.

2k .
JokazareabcTBO. Ilycth e''n  — nepBooOpasHblii  KOpeHb, U

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

from = () =
n = qd

B cuny dopmyiibt (5) g He MOXKeT ObITH MEHBITE N.
SHAYUT, ¢ = N, TOITOMY



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompepesieane 2. Kopenv z cmeneru n u3 1 Ha3vieaemcs mepBOOO-
pPa3HBIM KOPHEM mo20a U moabko mozda, k020a

me{l; 2, ...;(n—1} = 2" #1. (5)

Teopema 1 (kpurepuii nepBooOpPa3HOCTH KOPHH). Kopeno e BT

u3 1 asasemcsa  nepeoodpasHvimM  mo20a U Moavko moezda, Koz2da
HO/I(k;n) = 1.

2kT .
HokazareabcTBo. Ilycthb €'»  — 1epBooOpasHblili  KOpPEHb, U

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

[ = () =
n = qd

B cuny dbopmyiibt (5) g He MOKeT ObITH MEHBIIE N.
Buaunt, ¢ = n, nosromy HO/I(k;n) = 1.



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da

HO/I(k;n) = 1.

JlokazareabcTBo. ObpaTHOE YTBEPKICHHUE JIEFKO JI0KA3aTh METO/IOM
«OT MPOTUBHOTO», CJiejlafiTe 9TO CAMOCTOSTEIbHO.



V1.2. IlepBoobpa3nbie Kopuu u3 1

Ompenenierne 2. Kopenv z cmenenu n u3 1 Hasvieaemcs MepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1)} = 2" #1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da
HO/I(k;n) = 1.

Boranc/mmTh KoJm4aecTBO IepBOOOPa3HbIX KOPHEiT cTerneHn n n3 1 MOXKHO
c rmoMoIbio PyHKIUU Jiijiepa, UCIOJb3ysd TEOPEMY O BbIUUCJIECHUN
dbyHKIIUN Jditjaepa.



VI1.3. Teopema o crerneHsax nepBOOOPA3HOIro KOPHS

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1} = 2" #£1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da

HO/I(k;n) = 1.

Teopema 2 (0 crenmeHsx repBooOpa3Horo KopHs). Feau & — nep-
6000pa3HLIT KOpEHD cmenenu 1 u3 1, mo



VI1.3. Teopema o crerneHsax nepBOOOPA3HOIro KOPHS

Ompenesieane 2. Kopenv z cmenernu n u3 1 Ha3vieaemcs mepBOOO-
Pa3HBIM KOPHEM mo020a U Moabko mozda, x020a

me{l; 2, ...;(n—1)} = 2" #1. (5)

Teopema 1 (Kputepuii 1epBoodpa3HOCTN KOPHS). Koperv i i

u3 1 asasemca  nepeoodpasHvimM  moz20a U MoAvko moezda, Koz2da

HO/I(k;n) = 1.

Teopema 2 (0 crenmeHsx repBooOpa3Horo KopHs). Feau & — nep-
6000pasnwLll Kopers cmenenu n u3 1, mo

Jloka3aTeJabCTBO. DTO C/Ie/ICTBIE U3 KPUTEPUs IIePBOOOPaA3HOCTN
KOPHS 1 cjieJicTBud o npeacrasjaenun H.O. /1.



VI1.4. Teopema o rpynne kKopHeil u3 1

Onpenenenne 2. Kopenv z cmenenu n u3 1 Hasvieaemcs 1IepBOOO-
Pa3HBIM KOPHEM mo20a U moavko mozada, xozda

me{l; 2, ...;(n—1} = 2" #1. (5)

Teopema 2 (0 crenmeHsx 1mepBooOpa3HOro KOopHs). Feau & — nep-
6000pa3HbIl KopeHs cmenenu 1 u3 1, mo

1 = gk {kE{O; L ...;(n—=1)},

Teopema 3 (o rpymnme kopHei u3 1). [lycmos n — namypasvhoe “uc-
20.  Mnootcecmeo xomnaexcrux wopHeli cmenenu n u3 1 AsAfemCA
UUKAULECKOT, 2PYNTOT 0OMHOCUMENDHO ONEPAUUL YMHONCEHUSA KOM-
NAECKCHDIT YUCEN.

Jloka3aTeJabCTBO.



VI1.4. Teopema o rpynne kKopHeil u3 1

Omnpenenenune 2. Kopenv z cmenenu n u3 1 Hadvisaemcs mepBooO-
Pa3HBIM KOPHEM mo20a U moavko mozada, xozda

me{l; 2, ...;(n—1} = 2" #1. (5)

Teopema 2 (0 cremeHsx 1epBooOpa3HOro KOopHs). Feau & — nep-
6000pa3HLIl KopeHs cmenenu 1 u3 1, mo

kel 1 ...;(n—1)},

Teopema 3 (o rpyniie Kopueit u3 1). [lycmv n — namypasvroe “wuc-
20.  Mnootceemeo Komnaekcnox xoprel cmeneny n u3 1 A6AAEMCA
UUKAULECKOT, 2PYNTNOT 0MHOCUMEALHO ONEPAULUL YMHONCEHUA KOM-
NAEKCHDIT YUCEN.

Jloka3zaTeJabCTBO. DTO CJICJCTBUE U3 TEOPEMBI O CTEIIeHSIX TTePBO-
00pa3HOTo KOPHS 1 IpuMepa KOHEYHON IMUKJINYIECKOI I'PYIIIIbI.



ManI/IUIHOe n TEOPETUNKO-MHO2KECTBEHHOE I1IpEe/JCTaB-
JieHne KOMIIJICKCHDBIX YMcCeJI

Mu1 paccMoTpenn mpeacTaBjieHne KOMILJIEKCHBIX YHCeJI B BHJIE
MHOTOYJIEHOB OT TePEMEHHOT ¢ (B 9JIEKTPOTEXHUKE U PAJN03IEKTPOH-
Ke PACCMATPUBAIOTCS MHOTOUJIEHBI OT j ), U TIPEICTABIEHIE KOMILTEKC-
HbIX 4YHceJ KaK BEKTOPOB KOMILJIEKCHOI IIJIOCKOCTH. B HeKoro-
PBIX CJIydasx NMPUMEHSIOTCA APYrue TPAaKTOBKU TEPMUHA «KOMILIEKCHOE
InCJIo». MBI paccMOTPUM TE€OPETUKO-MHOYKECTBEHHOE 11 MATPUYHOE
[peJicTaBJIeHUS].



TeopeTuko-MHO>KeCTBEHHOE IIpe/ICTaBJ/IeHHE aJireOphbl
KOMIIJIEKCHBIX YMCeEJI

B naHHOM 1IpejicTaBIeHIN KOMILIEKCHOe YIC/I0 TPAKTYeTCsl KaK YIIOps-
JIOUeHHas! TTapa JeidcTBuTe/MbHbIX dnces (a; b). Takum obpasom, B JaHHOM
IpeJICTaBIeHII MHOYKECTBO KOMILIEKCHBIX dnces copiajaer ¢ R X R,



TeopeTuko-MHO>KeCTBEHHOE IIpe/ICTaBJ/IeHHE aJireOphbl
KOMIIJIEKCHBIX YMCeEJI
B naHHOM 1IpejicTaBIeHIN KOMILIEKCHOe YIC/I0 TPAKTYeTCsl KaK YIIOps-
JIOUeHHas! TTapa JeidcTBuTe/MbHbIX dnces (a; b). Takum obpasom, B JaHHOM
IpeJICTaBIeHII MHOYKECTBO KOMILIEKCHBIX dnces copiajaer ¢ R X R,
Onpenenm orepauuut +, - 1~ POPMYJIaMU:



TeopeTuko-MHO>KeCTBEHHOE IIpe/ICTaBJ/IeHHE aJireOphbl
KOMIIJIEKCHBIX YMCeEJI
B naHHOM 1IpejicTaBIeHIN KOMILIEKCHOe YIC/I0 TPAKTYeTCsl KaK YIIOps-
JIOUeHHas! TTapa JeidcTBuTe/MbHbIX dnces (a; b). Takum obpasom, B JaHHOM
IpeJICTaBIeHII MHOYKECTBO KOMILIEKCHBIX dnces copiajaer ¢ R X R,
Onpenenm orepauuut +, - 1~ POPMYJIaMU:

1 (ab)-(ed) =(a-c—b-da-d+b-c):



TeopeTuko-MHO>KeCTBEHHOE IIpe/ICTaBJ/IeHHE aJireOphbl
KOMIIJIEKCHBIX YMCeEJI
B naHHOM 1IpejicTaBIeHIN KOMILIEKCHOe YIC/I0 TPAKTYeTCsl KaK YIIOps-
JIOUeHHas! TTapa JeidcTBuTe/MbHbIX dnces (a; b). Takum obpasom, B JaHHOM
IpeJICTaBIeHII MHOYKECTBO KOMILIEKCHBIX dnces copiajaer ¢ R X R,
Onpenenm orepauuut +, - 1~ POPMYJIaMU:

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



TeopeTuko-MHO>KeCTBEHHOE IIpe/ICTaBJ/IeHHE aJireOphbl
KOMIIJIEKCHBIX YMCeEJI
B naHHOM 1IpejicTaBIeHIN KOMILIEKCHOe YIC/I0 TPAKTYeTCsl KaK YIIOps-
JIOUeHHas! TTapa JeidcTBuTe/MbHbIX dnces (a; b). Takum obpasom, B JaHHOM
IpeJICTaBIeHII MHOYKECTBO KOMILIEKCHBIX dnces copiajaer ¢ R X R,
Onpenenm orepauuut +, - 1~ POPMYJIaMU:

L (a;0) - (¢;d) = (a-c—b-dia-d+b-c);
2. (a;0) + (¢;d) = (a+ ¢; b+ d);
3. (a;0) = (a; =b).




TeopeTuko-MHO>KeCTBEHHOE IIpe/ICTaBJ/IeHHE aJireOphbl
KOMIIJIEKCHBIX YMCeEJI
B jaHHOM IIpejicTaBIeHnn KOMILIEKCHOE YNC/I0 TPAKTYeTCs KaK yIIopsi-
JIOUeHHas! TTapa JeidcTBuTe/MbHbIX dnces (a; b). Takum obpasom, B JaHHOM
IpeJICTaBIeHII MHOYKECTBO KOMILIEKCHBIX dnces copiajaer ¢ R X R,
Onpenenm orepauuut +, - 1~ POPMYJIaMU:
L. (a;b) - (;d)=(a-c—b-d;a-d+b-c);
2. (a;b) + (¢;d) = (a+ ¢; b+ d);

3. (a;b) = (a; —b).

Posb MHMMOIT e IMHUIIBI UTpaeT apa



TeopeTuko-MHO>KeCTBEHHOE IIpe/ICTaBJ/IeHHE aJireOphbl
KOMIIJIEKCHBIX YMCeEJI
B jaHHOM IIpejicTaBIeHnn KOMILIEKCHOE YNC/I0 TPAKTYeTCs KaK yIIopsi-
JIOUeHHas! TTapa JeidcTBuTe/MbHbIX dnces (a; b). Takum obpasom, B JaHHOM
IpeJICTaBIeHII MHOYKECTBO KOMILIEKCHBIX dnces copiajaer ¢ R X R,
Onpenenm orepauuut +, - 1~ POPMYJIaMU:
L. (a;b) - (;d)=(a-c—b-d;a-d+b-c);
2. (a;b) + (¢;d) = (a+ ¢; b+ d);

3. (a;b) = (a; —b).

Pojib Munmoii ejimauis urpaer mapa (0; 1), mocKoIbKy

(0;1)-(0;1) =



TeopeTuko-MHO>KeCTBEHHOE IIpe/ICTaBJ/IeHHE aJireOphbl
KOMIIJIEKCHBIX YMCeEJI
B jaHHOM IIpejicTaBIeHnn KOMILIEKCHOE YNC/I0 TPAKTYeTCs KaK yIIopsi-
JIOUeHHas! TTapa JeidcTBuTe/MbHbIX dnces (a; b). Takum obpasom, B JaHHOM
IpeJICTaBIeHII MHOYKECTBO KOMILIEKCHBIX dnces copiajaer ¢ R X R,
Onpenenm orepauuut +, - 1~ POPMYJIaMU:
L. (a;b) - (;d)=(a-c—b-d;a-d+b-c);
2. (a;b) + (¢;d) = (a+ ¢; b+ d);

3. (a;b) = (a; —b).

Pojib Munmoii ejimauis urpaer mapa (0; 1), mocKoIbKy

(0;1) - (0;1) = (=1;0).



MatpuuyHoe mnpejcraBjieHre aJjireOpbl KOMILJIEKCHBIX
quce
B JaHHOM IIpeAcTaB/JI€HNN 1104 KOMIIJICKCHBIMM YHCJ/IaMMW ITOHUMarOTCA

a —b

MaTPUIIbI BUA, ( ! ) , e a, b — jeficrBUTeIbHBIE YNCIA.
a



MatpuuyHoe mnpejcraBjieHre aJjireOpbl KOMILJIEKCHBIX
quce
B JaHHOM IIpeAcTaB/JI€HNN 1104 KOMIIJICKCHBIMM YHCJ/IaMMW ITOHUMarOTCA
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