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Лекцию законспектировать (определения и основные понятия).
Разобрать все приведенные примеры.
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image7.png
A B romes2uactepdl X |+ v

“ = 0 @ © | file:///C:/Users/User/Desktop/patoTa/PT1%20n%20KTM1%20Y ueGHMKw/AKoBREB%:

* ok L8

% wes | O — 4+ @ /' O Mopavepycpanmus [ Paswerca crparnust | A) Mposecrscayx [ Aobasnenwe npmvesarit &1 5 B | 2

1.18. Pewnre ypasnewns:

1y |z]=i 2 243]z]=0;
3) 22|z
1.19. Pemmre cicremy ypasrenuit

|24 1—i|=]|34-2—z|=|241].

1.20. Kakoe MioKectno Touek KoMnAeKcioRl Maoekocrd Saxaercs
soBex:

D lzl<l 2 lz|=
9 |z+2]< |22
6 [z42—1|<
8 sin|z['>0; 9
10 I35 =07

1.21. Peuure cucrenry ypasnenui

{

Hailgire apryMeHTH KOMIICKCHOO WHCAA:
i 2 z=ldl; 8 z=—1;
;- 5) —3i; 6) 221,
1.23. KaKoe MHOXECTBO TOYeK KOMINJKCHON NJOCKOCTH Sajaercs
yetopuex.
1) opmE H3 aPryMeHTOB 4HCA2 Z PaBeH HYMIO;
. 2) ounm us aprywenros pasen 5 ;

5n
3) omm w3 apryestos pasen —5-;
49 omun s aprywentos ¢ yloBaersopser HepabescTaaM 21 < @ < 3
5) onun H3 aprywenToD @ YRoBAeTBOpAeT HepaencTaan 0<< § < 212
1.24. Kakoe MHOKECTBO TOWK KOMIJEKCHON MJIOCKOCTH 3ajaercs
yeaosHex
agz=@n+m,  n€Z? :

1.25. Cpejn KOMIIEKCHHX GHCeX 2, YIOBACTEOPRIWAX YCIOBHO
|24+ 1—i|<1, mafizure wcro, Helomee HAMMeHbUIAE MOTOXHTENHEME
aprywenr.

1.26. Cpeli KOMIACKCHHX WiCen 2z, yIOBACTEOPSIOWWX YCIOBHO
12—5i|<3, mafimure whcio, MueoWlee RawneHbWHA MOTOKHTEMbHAA
aprymesr.

§ 3. Pasnmunbie (JOpMbI SATHCH KOMIIEKCHBIX WHCel. i
Onepau Hak KOMIJEKCHBIMH YHCAAMH
B TpHrOHOMeTpHueckoli H MOKAsATeAbHOM BopMAX

1. AsreGpanteckas W TpHrOHOMeTPHYECKAS (OPMBI SANHCH
KOMIJIEKCHOTO 9HCAA. 3amHCh KOMIVIEKCHOTO WHCIA Z B BHJE
a-bi naswiBaetcs aszeGpauteckoil ¢opmoil sanucu Komnaexc-
H020_wucaa. i

TlomuMO anreSpanueckofi pOPMbI HCIONB3YIOTCA H APYTHE
(opMbl 3aNMHCH KOMIVIEKCHBIX YHCe/I— TPHTOHOMEeTpHUECKasn
dopma u moxasatenbHas ¢opma.
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1.9, TIpn Kakix pelcToNTEbHAX  SHAYCHHAX ¥ W § KOMTACKCHSE
ancas 7= 9yd—4d—10xi n z,=8y74207 ABAAOTER CoMpaNeHHLIH?
1.10._Jlokaxure papenctsa:

) ZiFza=z+m 9) 2a=35
111, Pewnre cuctemy ypasuernh
=1+
B2ytizg=2—3i.

1,12, Pemnre ypasuenus:

1) X3 4-25=0; 2) £82f 4-5=0;

3) 36234362 13=0; 4) 534 Bx4- 2= 0;

§) —be416=0; 6) 30—l 20=0;

7) 84-8=0; 8) 24—322—4=0.

113, CocTapbre NpHBeZeNHoe KBAXPATHO® ypaBHelke ¢ JeflcTBHTeAb-
bl KOS(OUULHEHTANH, Hyelomee JAHHMf KOpeH!

1) 2 2) 1—3i; 8) —4—iV 2.

§ 2. TeoMeTpiieckan HHTepnpeTaLHs
KOMRJAeKCHBIX unced. MOAY/b M aprymeHTs
KOMILIEKCHOTO 4HCIA

1. KomnaekcHas naockocts. Kak HasectHo, Memay MuO- 1
JKECTBOM JIeHCTBHTE/ILHBIX UHCEN H MHOMXECTBOM TOUeK MpAMO
MOXHO YCTAHOBHTh B3AHMHO OMHOSHAUHOE ~COOTBETCTBHE.
CylLecTBOBAHE TAKOTO COOTBETCTBHA NO3BOMACT HCMOMB3O-
bBaTh B anreGpe W AHANH3E TEOMETPHUECKHE COOGPANEHHS,
KOTOpbie 9aCTO OKA3HIBAIOTCA BECbMa MNOJE3HbIMH. [eome-
TPHUECKAA TEPMHHONOTHA M reOMeTpHUeCKHe COOBpaeHHs

© ycrexoM Hcnoabayiotcs K npH |
M3YUEHHH KOMIUIEKCHBIX WHCE.

KaxzioMy KOMIJIEKCHOMY dHC-
a1y a-+bi mocrasiM B COOTBETCT-
Bre Touky M (a; b) xoopuunat-
HOM NIJIOCKOCTH, T. €. TOuKY, abc-
1Hcea KOTopoii paBHa AeficTBHTeN b~
HOIl YaCTH KOMMIEKCHOTO YHCaa, a
opjunata—MuuMolt wactH. Kax-,
Joft Touke M (a; b) Koopuuar-
HOMt NJIOCKOCTH NOCTABHM B CO- 1
OTBETCTBHE KOMIUIEKCHO® WHCIO
a-+bi (puc. 1). Yeranosrenioe
COOTBETCTBHE AIBNACTCA B3aUMHO OHOSHaumbiM. OHO jaer
BO3MOJKHOCTb HHTEPNPETHPOBATH (HCTOJKOBBIBAT) KOMILIEKC-

HBE YHC/A KAK TOUKH HEKOTOPOH IJIOCKOCTH, Ha KOTOPO#
BEGpana chcreMa Koopunat. Caa KOOpJHHATHAS MIOCKOCTb
HA3BBACTCA NPH STOM KoMnaeKcroll naockocmeto. Ock abeunee
HasbiBaercs Oedcmeumeashod 0co0, TaK KaK Ha Heft pacno-

20

Puc. 1
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JIOMEHBI TOUKH, COOTBETCTBYIONIHE KOMNICKCHBIM YnciaMa +- 0,
T. €. COOTBETCTBYIOUIHE JefiCTBHTENbHBIM YHCAaM. Ocb opau-
HAT HA3HIBARTCS MHUMOU OCblo—HA Hefl JIexaT TOUKH, cOoT-
BETCTBYIOLIHE YHCTO MHHMBIM KOMMJIEKCHBM uncaam 0+ bi.

He menee BacHoit H yjOGHOM AB/AseTCA MHTEpNperauns

KOMIIEKCHOrO WHena a+bi kak Bextopa OM (puc. 1), T. e.
BOKTOpa, HCXOAAero 3 wawana koopauuat O (0; 0) u may-

wero B Touky M (a; b). Pasymeercs, BMecto Bextopa OM
MOXHO B3ATh /oGO paBHbifi emy Bektop. OueBHHO, 4TO
KaIoMy BeKTOpY MAOCKOCTH ¢ Hawaiom B Touke O (0; 0),
KOHUOM B Touke M (a; b) COOTBETCTBYET KOMIIEKCHOE UHCAO
a+bi, 1 Hao6opor. Hy/MeBOMy BEKTOPY COOTBETCTBYeT KOM-
nuexchoe uncao 0+ 0i.

CoOTBETCTBHE, YCTAHOBJEHHOE MEXKAY MHOXKECTBOM KOM-
IUIEKCHBIX UHCeA, C OJHOM CTOPOHEI, M MHOKeCTBAMH TOYEK
WK BEKTOPOB MAIOCKOCTH, ¢ APYTOf, O3BOAAET KOMILIEKCHEIS
WHC/IA HASLIBATH TOYKAMHM HJH BEKTOPAMH H FOBODHTb, Ha-
npuMep, 0 Bektope a--bi waH TouKe a-+ bi.

Hao6parkenne KOMIJEKCHBIX WHCe! BEKTOPAMH MO3BOJsET
JZiaTh NPOCTOE TEOMETPHYECKOE HCTOJKOBAHHE ONepaunsM Ha
KOMIJIEKCHBIMH uic/iaMu. OCTAHOBHMCA TOKa_TO/IBKO Ha C10-
JKeHHH M BbIYHTAHHH KOMIJEKCHbIX uicest. Teomerphueckuit
CMBIC/I YMHOXeHHA GYJeT BHACHEH MO3Ke.

Tlpn cnoxennn wHcen 2zg=a;+byi n 2,=a,+byi ckna-
IeiBaioTen HX AeflcTBHTENbHbIE 1 MHHMBle acTH (pHc. 2). TTpn

Y

Az zyma-a+ (B0l
Puc. 2 Puc. 3

CJIOKEHHH COOTBETCTBYIOWHX HM BeKTopos OMy i OM, ckra-

JLBAloTCA HX KOOpAuHathi. [lostomy cywmMe 2z, -+ 2, wHcen 2

H 2z, Gyzer cootpercTBOBaTh BekTop OM, paBHE Ccymme

Bektopos OM; 1 OM,. CoBepLIEHHO aHATOTHIKO YCTAHABH-
BaeTcsl, WO PAsHOCTb WHCeA 2;—2, COOTBETCTBYeT BeK-

21
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topy M,M; (nm ON), pasowy pasocrs OM,—OM, sex-
topos OM; u OM, (puc. 3).

2. Monyas komnzekcHoro uncaa. IlepefiieM K paccyoTpexio
NOUSATHA MOAYJIA KOMBAEKCHOPO WHCAA. -

Onpexenenne. Modyies KOMRACKCHO20 WUCAQ Hashi-
BAETCA VIMHA BEKTOpA, COOTBETCTBYIONIErO STOMY GHCAY.

Jlns mopyas wHera z mMenoabsyercs ofosmadenne |z].
Yacto moaysb oBosHauaior Takke Gyksoi r. Ilo Teopeve
Tadaropa (cM. puc. 1) A5 MOAYJS KOMILIEKCHOrO YHcAa
z=a--bi nerko nonyuaerca cieaylowas Baxuas Qopmyna:

|2|-V&TF,

BHPAXKAIOWaA MOAY/Nb WHCAA Yepes ero AeCTBHTENAbHYIO H
MHHMYIO 9aCTH.

JInst peficTBHTeNBHOrO uHCAa z=a+- 0i MOAY/Tb coBNazaeT
© aGconoTHON BeARIHHON wHCAa:

|z|=]a+0i|=Vai=|al.
Conpsxeninbie uncaa z=a-bi u z=a—bi HmeioT, OUEBUHO,
ONIHHAKOBHIE MORY.IH.

Peayabrar, nodyuennsifi B npumepe 2 § 1, Teneps MOXHO
sanicarh TaK:

2E=|2p=[3p,

T. €. npousaedeniie cONpRNeNHoLY 4UCEA PaEHO Keadpamy ux

Hodyas.
(€THM Tenepb, 4YTO ANA JeNeHHA KOMNJEKCHHX 4YHCea
MOKHO He sanoMiaTh dopMyay (4) H3 § 1.

CoorHoumetiie

n_ oh

iz, ul

JiaeT BOSMOXKHOCT CBECTH JeeHHE UHCEN 2y H 2, K YMHONe-
HHIO WHCEN 2, H 2; M K JeJEHHIO MPOH3BENCHHS 2,2, HA Jiefi- i
CTBHTEAbHOE MONOKHTENbHOE UHCAO |2, [*. B mpumepe 4 § -1
MBI y¥e 10Jb30BajHCh STHM mpHemoM. [IpozemoncTpupyem
STOT NpHEM eime KA OAHOM MpHMepe.

Tpuwep 1. Haitn wactioe =g

A YMHOKHB WHC/HTEJb H 3HAMEHATedb APOGH Ha UHCIO,
COMpSKEHHOE SHAMEHATENO, NOTYIHM

i—1 (=D @+5) _4i46r—d—5_ 0 1, o

T=80  @—5)@+6) 16+ aat
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B sak/ouenne TOr0 NYHKTa OCTAaHOBHMCA €Ie Ha Teo- ]
METDHUECKOM CMBICZIe MOLYJIS DPAa3HOCTH ABYX KOMILIEKCHBX
ances.

CoraiacHo onpejieNIeHHio MO | 2,— 2, | €CThb JVTHHA BEKTO-
pa z,—2,. BexTop 2,—2, H3o0pakeH Ha puc. 3. D10 BekTOP

ON =M, My, u ero piHHa paBHA PAcCCTOAHHIO MEXAY TOMKa-
mit Mg M,. Takim oGpasom, modyas_paswocmu deyx Komn-
NKCHOLX WUCEA eCMb PACCMIORHUE MEXCDY MOUKAMU KOMRACKC-
KO nAOCKOCMU, KOMOpbie COOMEeMCMEYIm SMUuM 4UuCAaM.
910 NO/E3HOE EOMETPHYECKOE HCTOMKOBAHHE MOXY/A PasHo-
CTH JBYX KOMIVIEKCHBIX WHCEJ MO3BOJISICT NPH pellerils He-
KGTOPLX 38281 KCNOILSOBAT, TPOCTSE FecNeTpIGECKie GaKTh,
pumep 2. Kakoe MHOKECTBO TOWEK KOMMJIEKCHOM

TIOCKOCTH 3a71a€TCA yC/IOBHEM:

a) |z—1—i|=|z4 14|,

6) [z+i|=1,

) l<|z+2]<2

A a) Yeaosuio

2=+ =|z2—(=1—=D]|

YAOBJICTBOPSIOT Te H TOJBKO Te TOUKH KOMIJIEKCHOM M0~
CKOCTH, KOTOphIE OIHHAKOBO yAafeHbl OT ToueK 2zy=1-+i K

2, == —1—i. MHOXECTBO TOYEK MJOCKOCTH, PaBHOYAAJEHHBIX
OT ABYX 3aJaHHBIX TOWEK, MpeicTapasier coboii npsMyio,
9
i ¥
| z
17
Puc. 4

nepnenaHKyAAPHYIO OTPE3KY, COEAHHSIOUIEMY AaHHBE TOUKH,
H npoxoasulyio uepes ero cepeuny. Ha pue. 4 nsoGpaxena
| npaman /, ABAAIOUAACA HCKOMBIM MHOMKECTBOM.
6) Coorotentio
lz4i]=1

YAOBJIETBOPSIIOT Te # TOABKO Te TOUKH KOMILIEKCHOH NI0CKO-
CTH, KOTOPbe YJAJeHB!' OT TOYKH 2,=—{ Ha PaccTosuie,
pasHoe ezuuue. Takue TOUKHM JeXaT Ha OKDYXKHOCTH efu-
HHYHOTO pajuyca ¢ LEHTPOM B TOuKe 2,=—i (pHc. 5).

2

B) M3 reoMeTpHUeCKOro HCTONKOBAaHHA MONYJS DASHOCTH

26102021
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B) M3 reoMeTpHUeCKOr0 HCTONKOBAaHHA MOLYJA DASHOCTH
JZIBYX KOMIVIEKCHBIX WHCEJI C/IEAYT, 4TO KOMIIEKCHBIE YHCIIA 2,
VIOBJIETBOpSIOLYe YCIOBHIO

1<z +2[<2

pacnonoKeHbl BHYTPH H Ha paHHLe KoJIbua, 06pasoBaHHOTO
ZBYMS KOHUEHTDHYECKHMH OKDYHOCTAMH C IEHTPOM B TOMKe

- "

Pac. 7

2=—2 & ¢ pamuycamu, pasmsnan 1 u 2. Ha puc. 6 ncko-
MO MHOMECTBO TOUeK 3aWITPHXOBAHO.

3. ADryMeHTH! KOMIIEKCHOTO uHCaa, KoMmieKcHEle uncna z,
HMeiOUHe OJHH H TOT JKe MOAYJb |Z|=r, COOTBeTCTBYIOT,
OUEBHAHO, TOUKAM KOMIVIEKCHOM NIOCKOCTH, PACIO/IOKEHHBIM
Ha OKPYXXHOCTH pajiHyca r C IEHTPoM B Touke z= 0 (puc. 7).
ClIefl0BATeNbHO, eca 1 = 0, TO CYIECTBYET GeCKOREUHO MHOTO
KOMITEKCHBIX UHCEN C JAHHBIM MOAYyJieM . Moxyas, pasHbii
HYJMI0, HMeET TOMBKO OfIHO KOMILIGKCHO® HCJIO, 8 HMEHRO

TeoMeTpHueCKH OYEBHAHO, YTO AV TOTO, WTOGHI H3 MHO-
KECTBA KOMIVIEKCHBIX WHCEN C MAHHBIM MOAYJeM rs~0 Bhife-
NIHTb KaKOe-THGO KOHKDETHOE WHC/O 2, JOCTATOYHO 3a7aTh
HanpaB/ieHHe BeKTOpa Z (HanpHMep, 3aKaTh YIoa ¢, CM. pHC. 7).

Onpenenenue. ApeyMenmos KOMIIEKCHONO YHCAa 2740
HasbIBATCS YIOM MEXKIy NOJOKHTELHBIM HANpABJeHHeM fieft-
CTBHTENLHOM OCH M BEKTOPOM Z, MHYEM YTOX CYHTAETCA MO~
JIOXKHTE/IBHEIM, €CJIH OTCYET BEIETCH NPOTHB YaCOBOF CTPEKH,
H OTPHUATeNbHBIM, €CTH OTCYeT MPOHSBOEHTCA MO UacoBok
cTpedKe.

s 06o3HAuEHIS APFYMEHTOB KOMIIEKCHOTO WHCHa 2 =
=d-+bi HcrombsyeTca obosHauenme argz mAM arg (a- bi).
BajaHueM MOAY/JA M apryMeHTa KOMILIEKCHOE UHCJO ompe-
Bensiercs ofHo3HayHO. A uncna z=0 aprymeHT He ompe-

JleNseTcs, HO B STOM H TOJIBKO B STOM Cydae UHCIO 3ajaercs
TONLKO CBOMM MOJyJIeM.

%
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ApryMenT KOMIVIEKCHOTO WHCNa, B OTJIHUHE OT MORyns,
onpezensierca He ogHosHauno. Hanpumep, ag“rymemaw umena

— 1441 ABARIOTCA CeRyiouHe YN G =5, @y =% 4 O,

4 EZ
oot &
. . "
o (]

Puc. 8

Ga= 3% — 2 (puc. 8) u, Boolume, Keasil S YrIOB Gy

3% | onk, k€ Z. JhoGhe NBa apryMeHTA KOMIIEKCHOTO
YHCAA OT/IHYAIOTCA APYT OT APYra C/ATaeMbiM, KPaTHHIM 2m.

Bonpocw ans xomTpoas

1. KaK TeoMeTpHteckn HHTEpUpETHPYIOTCA (HCTONKOBHIBAIOTCH) KOMI
excite wncaa?

2. KaKk IeOMCTPHYECKH HCTOIKOBWBAIOTCA CYMMA  PASHOCTH KOMI)
eKeHBX uhcen?

3. Kax pacnosaraiores Ha Kommiekcioll M0CKoeTH wHcAa: a) 2 M 7
6) zu(—2)?

4. Uro HasHBaETCH NOAYAEM KOMIIEKCHOTO uncna? Ka piuncaserca
Momymb whcna a--bi? ‘

5. B ueM COCTONT TeOMETPHUECKHH CMBCH MOAYAA PASHOCTH ABYX
KOMITEKCHBX icen?

6. Uro HAIWBAETCH APryMENTOM KOMIIEKCHOTO WHCAa?

7. BeAKOE M KOMILICKCHOE WHCAO MEET apryMen?

8. MOKET M DasHOCTs apryMeHToD KOMTIEKCHOTO 4hcia OHTh pase
uofi 99, 1007

Ynpaxenns

1.14, Tloctpolire mextopst: z=3-42i, z=B—di, 2= —6-4+31, zem
1—1, 20 30°—i sin 30°, 2= cos 150°-i sin 160°, z=—2, z==1.

1.16. 'Ha KOMMICKCHOR IOCKOCTH AGHH TOWKH 7, Zy, Zg, ABARO-
Lecs TpeNS TOCTEAOBATEBHLH BEPLHAMH HEKOTOPOTO NApanience
rpasma. HaflHTe ueTBepTyIo BepUHHY STOrO Napaiiesorpamha.

1,16, Ha KoMniexcioll NI0CKOCTH AaHH TOKH 2 =6 -+ 81, 2, = 4= 3.
Haligite KOMIIEKCHHE WHCTA, COOTBETCTBYIOWIHE TOUKAM, AEKAULM HA
GicceKTpiice yra, OGpASOBAHHOTO BeKTOPaMH 2y 2.

1.17. Hajliure MOAY.Ib KOMILIEKCHOrO WHCAA:

I 2 z=—i; 8 z=

4) cos i sin 7y

1.18. Pemnre ypasnesns:

[ Pasweria crpaust | A) Mpouecrs senyx

x

{1 G e
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& B B
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