Kowmmnnekcubie unciaa u reomerpust — 1 (9-10)
A.A.3acnaBckuii

STOT KypC IIOCBAIICH ITPUMCECHECHUIO KOMIIJICKCHBIX YHCEJI [IJId PCIICeHUA I'ecOMETPUICCKUX 3aa4.
OH npearosiaracT 1MepBuIHOe 3HAKOMCTBO C KOMIIJIEKCHBIMUA YHCJIaMU B O6'beMe COOTBETCTBY-
formero pasnena "Munukypca mo anrebpe'"A.B.Ckomenkosa. [Ipenmonaraercs Takxke 3HaHWE
oIIpe/ieJIeHNT 1 OCHOBHBIX CBOMCTB JIBUXKEHUIA, 1101001ii, abDUHHBIX IIpeoOpa3oBaHUil 1 HHBEP-
cun. HeobxomumMble CBeleHNsT MOXKHO MOJIYYUTh B "MHUHMKypce 110 TeOMeTpUYecKuM Ipeobpa-
30BaHUAM".

Komnaexcromy wucay z = a + bi 63auMH000H03HAYHO COOMBEMCMBYEM MOYKA NAOCKOCTIU Z
¢ koopdurnamamu (a,b), npu smom modyav z pasen paccmosnuto om Z 0o nauana KoopouHam
O, a apeymenm opueHmupo8arHoMy Yaay MEXCIY nosodcumesvHum Hanpasieruem ocu OX u
8EKMOPOM 0Z. Ocu OX v OY naswearom deticmeumenvrot u MHuUMOT 0CAMU.

1. BbIHCHI/ITe FeOMeTpI/I‘{eCKHﬁ CMBICJI CJIOZKEHUA KOMIIJIEKCHBIX YUCEJI.

3adeTHbIE 3aa91

2.

a)Kaknm reomerprdeckuM mpeobpasoBaHUeM KOMILIEKCHOM IIOCKOCTH TIOJIYYAeTCs UUCIO 12
u3 uncia z7

b)O6ozHauNM €% := cos p+i sin . Kakos reoMeTpuyuecKuii CMbICJ YMHOKeHUs Ha €97 na re'#?
¢)BeIpasutre 1qmcsio w, MoIydIeHHOE U3 YA 2 TOBOPOTOM HA YTOJ (¢ IIPOTHB 9aCOBOI CTPEJIKH
OTHOCHTEJILHO IIEHTPa 2 (Iepes z, zo U ).

d)/IokaxkuTe, 9T0 KOMIIO3UIIUS OBOPOTOB IJIOCKOCTH (C PA3IMYHBIME IEHTPAMU) — TIOBOPOT
WU TTapaJiIe/IbHBIN TIepEeHOC.

3¥ JlokazkuTe, 9TO MPH YMHOKEHUU KOMILIEKCHBIX UUCENI UX MOJIY/IN IIEPEMHOKAIOTCS, & apry-
MEHTBI CKJIA IbIBAIOTCSI.

4. VI3 yTBepKaeHusl TpeIbLIyIeil 3a1adr BbIBEJIUTE TPUTOHOMETPUIECKUHE (DOPMYJIBI CJIOZKE-
HUST.

5. Boigcaure reoMeTpuaecKuii CMbICT TPe0OPA30BAHNS KOMILJIEKCHOM TIJIOCKOCTH, TEPEBOJSATIETO
TOYKY 2 B TOUKY

a)az + b;

b)az + b.

a, b — Tpou3BOJIbHBIE KOMILIEKCHBIE ducia, a 7 0.

6. Hokaxkute, 9TO J1I00O€E MpeodpazoBaHue MO I00Us 3aaeTCA OHON 13 (DOPMYJI IIPEIbILYIIei
3a/1a41.

7. Jlokaxkure, aT0 adduHHOE TPeobpa3oBaHNe KOMILIEKCHOW IIJIOCKOCTH MEPEBOIUT KAXKJLYIO
TOYKY z B TOUKY 2z’ = az + bZ + ¢, rjie a, b, ¢ — IPOU3BOJIbHBIE KOMILJIEKCHBIE YHCJIA, YIOBJIE-
TBOpsifoIIIe ycaoBuio |a| # |bl.

8.

a)lokaxxure reopemy Hamosteona. Eciiu Ha cTopoHax mpou3BOJIBLHOIO TPEYTOJbHUKA TIOCTPO-
UTh BO BHEIIHIOW (BHYTPEHHIOI) CTOPOHY IIPABUJIbHBIE TPEYTOJBHUKHI, TO UX IEHTPBI 00pa3yoT
[IPABUJIbHBIN TPEYTOJIbHUK.

b)(C.Mapkenos) Ha croponax adduHHO-TIPABUIBHOIO N-yrOJbHUKA TOCTPOEHBI BO BHEITHIOIO
(BHYTDEHHIOIO) CTOPOHY TIPABIJIbHBIE N-YTOJIbHUKHA. JloKaxKuTe, 9T0 MX MEeHTPBI 06pa3yioT mpa-
BUJIbHBIN N-yTOJIbHUK.



Komniekcubie uncsia u reomerpus — 2 (10-11)
A.A.3acnaBckuii

IIpeobpasosarue kpy20601 NAOCKOCMU, COTPAHAIOULEE OKPYACHOCTIU, HA3BLEALTNCA KPYTOBBIM.
IIpoussoavroe omauyoe om nodobus kpy2060e NPeobpasosanue Moxrcem 6vuims NPedcmasseHo
KAk KOMNOZUUUA UHBEPCUL U OBUNCEHUA.

1.* Jlokaxkure, 9To mpeobpasoBaHue KOMILIEKCHON IIJIOCKOCTH SIBJISIETCS KPYTOBBIM TOTIQ M
TOJILKO TOTJIA, KOTJIa OHO 3aJaeTcst JIpobHO-JnHeiiHol dyukimeit suna 2 = (az + b)/(cz + d)
win 2’ = (aZ + b)/(cz + d).

2. Jlokaxkure, aro ajis jiobbix mectu Touek A, B, C', A', B', C' cymecTByer poBHO JiBa KPyro-
BBIX 1peobpasosanus, nepesonsamux A s A', B B, C B (.

JIBOMHBIM OTHOILIEHUEM YeMbipexr KOMNAEKCHHT Yucen a, b, ¢, d Ha3veaemes KoMniekcHoe
wucao (ab;cd) = %.

3* Jokazkure, 4To Jisd JaHHLIX BocbMu Touek A, B, C, D; A’, B, C', D’ xpyrosoe npeobpaso-
Banue, repesojisiee A s A, Bs B, C 8 C', D B D', cymecTByer TOrJja 1 TOJBKO TOTJIA KOTJA
JJTsT COOTBETCTBYIONINX KOMILTIEKCHBIX ancest (ab;cd) = (a't';dd') nmm (ab; cd) = (o' dd').

4. Jlanwr aBa Tpeyrosbauka — ABC u A'B'C’. Jlokaxkute, 9TO CyIIECTBYET UHBEPCHS, TIEPEBO-
nstasg rpeyroabauk ABC B Tpeyroibuuk, pasubiii A’B'C.

5. Jlan gernipexyroabiuk ABCD. JlokaxKute, 9TO CyIIECTBYeT UHBEPCHUS, IIEPEBOILAIIAS €0
BEPIIUHBI B BEPIIMHDBI HapaJsijie/jorpaMMa, IPUIeM BCe Iapasule/orpaMMbl, MOJIyYeHHbIE B Pe-

3yJIbTaTe TAKUX WHBEPCHil TOJ00HBDI.
JlonosHUTE/IbHBIE 33424

6.
a)llycts a, b, ¢ — KoMIUTIEKCHBIE THCa, cooTBeTcTBYIomue Toukam A, B, C; f(z) = (z —a)(z —
b)(z — ¢). Jlokaxkure, 9TO TOUKHU, COOTBETCTBYIOMHE KOPHsIM f'(Z), M30rOHAJIBHO COIPSIZKEHBI
oTHOCUTENIHLHO Tpeyrosbanka ABC.
b) Quauncom Ilreitnepa tpeyrosnbhnka ABC Ha3bIBAETCS SJUIUIC HAUOOIBINEN TLIOIMIATH,
JIEXKAIWii BHYTpU Tpeyrojbhuka. Jlokaxkure, aro dokycs! s/mumnca [1lreiirepa cooTBeTCTBYIOT
kopusim f/(z).
7 Ilycrb a, b, ¢ — KOMILIEKCHBIE YrCIa, coorBercTByomue Toukam A, B, C, npuuem |a| = |b] =
lc| = 1. lokazkure, 910 TOUKH Z1, Zy W30TOHAIBHO COIPSI?KEHBI OTHOCUTEJILHO TPEYTOJIbHIKA,
ABC' Torjia u TOJILKO TOIJa, KOIJIa COOTBETCTBYIOIINE KOMILJIEKCHBIE YHC/IA YIOBIETBOPSIOT
COOTHOIIIEHUTO

21+ 29 +abcziza =a+ b+ c.

8* Kak m3BecTHO, paccrogaue Mexkay nearpamu O u I ONICaHHON U BIMCAHHON OKPYZKHOCTE
TPEyTOILHIKA BEIPAYKACTCH Uepe3 PajJdychl R, r 3THX OKPY’KHOCTEH C HOMOIIBIO (POPMYJIBI
Ditstepa: OI? = R? —2Rr. JlokaxkuTe 06001IIeHAE 9TOH (DOPMYJIBI: €C/IH B TPEYTOILHIK BINCAH
smuric ¢ pokycamu Fy, Fy u mMasioit ocbio [, TO

R2? = (R2 — OF2)(R? — OF2).

9. (A.Akomsin) lan tpeyronbauk ABC u touka P. Haiimure 'MT, u3oroHasbHO COMpsizKeHHBIX
P oTHOCHTEIHLHO BCEX TPEYTOJILHUKOB, UMEIOIINX Te YK€ OIUCAHHYIO U BIIUCAHHYIO OKPYKHOCTH,

uyto u ABC.



