XL Jlerasss Muoronpeaverrasi IlIkosta e 9 Kiace, rpymia npogu e Burikuib, jgeto 2024

19. KomiuiekcHble 4ucjia B TeOMeTpUN: 3a1a4l

12 urona

Vcnomnb3yst olpe/IeIeHHy0 BbIIIe TEPMUHOJIOTHIO, TIOHPOOYEM DEIlIUTh HECKOJIBLKO MPOCTHIX (MI0Ka 9To)
3a/1a4.

Yupaxnenne. [Jokaxkure, 9ro 4eTbipéxyroibiuk ABC D sBjsiercs napaJiiesorpaMMOM TOTJIa U TOJIb-
KO TOTJIa, KOT/Ia KOMILIEKCHbIE KOOPJAUHATHI a, b, ¢, d ero BepIinH yI0BJIeTBOPSIOT yCJIOBUIO a + ¢ = b + d.

Pertenne. PacriosiozkimM HAIl 9eTBIPEXyTOJBHIK Ha KOMILIEKCHOM miockoctu. [lyers A(a), B(b), C(c),

a+c — OA+0C

D(d). Torpa cepequna M orpeska AC' umeer KOOPIUHATY Tak Kak OM = — Anasoruaso

b+d

cepeiHa orpe3ka B D nuMeeT KOOpIMHATY . To ecTth paBeHCTBO a4+ = b+d paBHOCUILHO COBIAJIEHUTO

cepeaun oTpe3koB AC u BD, To ectb paBHOCHIbHO TOoMY, uro ABC' D — mapaJuieiorpamu.

Vupaxnenue. Ha xommiexcroit mockoctn ganbt Touku A(a), B(b) u C(c), npuuem AC = \CB ajs

a+ A\b
HEKOTOPOTO BerecTBeHHOTO A # —1. Toryma ¢ = ——.
14+ A
Pemenne. Kax mbr 3uaem, Bekropy AC cooTBeTCTByeT KOMILIEKCHOE YHCTIO ¢ — a, a BeKTopy C'B —
a+ A\b
KoMILIekcHOe 1ncsio b — c. Torma nmeem ¢ — a = A\(b — ¢), oTKyza ¢ = TN

Yupaxuenne. /[an mojoxkurebHO opueHTHpoBaHHbIN KBayipaT ABC' D ¢ KOMILIEKCHBIMI KOOD/INHATA~
vu BepinH A(a), B(b). Haiigure kommiekcabie Koopauaarsl Bepiima C' u D.
Pemenue. Kax mMbl monumaem, Bektop BA mosydaerca u3 Bekropa BC MOBOPOTOM IPOTHUB YaCOBOIA
. . a—b+h
crpesikn Ha /2. Torma nmeem a—b = (¢—b)-(cos m/2+isinw/2) = (¢—b)-i, oTkyna ¢ = ————
Teneps naiinem xkoopauaary Touku [D. Moxkuo 3amucars, uro BekTop AD mnosydaercs u3 Bekropa AB
HOBOPOTOM Ha 7 /2 mpoTuB dacoBoii crpesnkn. Otkyna d —a = (b — a) - i, 10 ectb d = bi — ai + a.

Yupaxuenne. Jlokaxkure, 9T0 cyMMa KBaJIpaToOB JJINH JUaroHajeil 4eThbIPexyroJbHIKa PaBHA YIBOEH-
HOU CyMMe KBaJIPaTOB €ro CPeaHUuX JIMHUMA.

Pemenue. O6o3naunm derbipexyroyibHuk depes ABCD un cHOBa pacioiOKUM ero Ha KOMILIEKCHOM
mwtockoctu. O6o3Ha"IMM Uepes a, b, ¢, d, koopaunate! Bepmun A, B, C, D coorBercTBenHo. Torma Tpedyercs
JIOKa3aTh TOXKJIECTBO

at+b—c—d at+b—c—d a+d—b—c a+d—b—rc
2 +2 =
2 2 2 2

=(a—c)(la—c)+ (b—d)(b—d).

ITocie PaCKPbITHUA CKODOK 110JIy4d9aeM BEpHOe paBEHCTBO.

,HJ'ISI CaMOCTOATEJIbHOTO perreHnd

1. Jlan gersipexyronbauk ABC D. Ilycte M — cepeauna ctopoust AB, N — cepenuna cropoust C'D. B
yerpipexyrogbaukax AMND u M BC'N ormernin cepeunbl guaronajeil. Jlokazkure, 910 4 1m0y YeHHBIX
TOYKH SIBJIAIOTCS BEPIIMHAME ITapaJsiIesiorpaMMa, JIM0O JIezKaT Ha OJTHON TPAMOIi.

2. Touku M, K, N u L — cepemunnl cropod AB, BC, CD u DE ustuyroashauka ABCDE (ue
06s13aTeIbHO BBIMYKJI0T0), P n () — cepeaunbr orpeskoB MN u K L. Jlokaxkure, uto orpe3ok P(Q B
JeThIpe pa3a MeHbIIe CTOPOHbI AF 1 napaJuiesieH ei.

3. Jokazkure, 9T0 KOMILIEKCHAsT KOOpJMHATA TOYKHU repecederns meauan M (m) Tpeyrosbauka ABC
a+b+c

3 .

4. (a) Jan 1m0I0KNTETHEHO OPUEHTHPOBAHHBII TPaBUIBHBIH TpeyroabHuk ABC ¢ KOMILUIEKCHBIME KO-
opaunaramu BepinH A(a), B(b). Haiigure komiekcHyto koopaunary sepiimsbl C.

(b) HeBepositHo mose3noe coobpaxkenme. /laH MOJIOXKUTETHHO OPUEHTHPOBAHHBI TpeyroabHuk ABC
¢ KOMILJIEKCHBIME KOODJMHATAMU BepliuH a, b, ¢ coorBercrBerto u yriom LZACB = . Jlokaxure, 910
KOOpPJIMHATa IEHTPa OIMUCAHHON OKPY:KHOCTH TpeyroiabHnka ABC Bbrumcisiercs 1o popMmyse r = a=b

=T
re ¢ = (cos ¢ + isinp)? = cos 2p + isin 2¢p.

¢ koopauaaramu sepimus A(a), B(b), C(c) Beipazkaercs o Gopmyie m =
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5. (a) Jokazkure, 9T0 cCyMMa KBaJPATOB JUIMH MeJINaH TPeyroJbHUKa paBHa 3/4 CyMMbl KBaJIPATOB €ro
CTOPOH.
(b) OcHoBHOe ToXIecTBO Mapaiuiesorpamma. an napasienorpamym ABCD. Jlokaxkure, 94To

AB? + BC? + CD? + DA? = AC? + BD?.

(c) dan npoussosbhbiit derbipexyroibuuk ABC'D. Tlycts M u N — cepeaunbl quaronasneiit AC' u BD
COOTBETCTBEHHO. /loKaxKkuTe, 4TO

AB? + BC?+ CD?*+ DA? = AC? + BD? + 4M N?.

6. Ha rmockoctu napucosansl jsa kBajapata — ABCD u K LM N (ux BepIIuHBI IEPEIUCIEHBI IPOTUB
qacoBoil crpesikn). Jlokazkure, aro cepeunbl orpeskoB AK, BL, CM, DN takKe siBJISIOTCS BEPITHHAME
KBaJIpaTa.

7. Uz mequan AA,, BBy u CC, tpeyronbuuka ABC' cocrasien Tpeyroibuuk KM N, a uz meauan
KKy, MM, u NN; tpeyronbauka KMN — tpeyroimpauk PQR. Jlokaxkure, 910 TpeTuii TpeyroJbHUK
Io/I00€H MepBOMY U HaiiinTe KO3 UIUEHT moao0us.

8. Ha croponax tpeyronbaunka ABC BO BHEIIHIOIO CTOPOHY IIOCTPOEHBI IOA00HBIE MEXKIy cODOil Tpe-
yrompauku ADB, BEC u C'F A, T0 ecth

AD BE CF _

DE=pe = Fi=k 4ADB=/BEC=/CFA=a.

Jokaxkure, 4TO:

(a) cepenmunt orpeskoB AC, DC, BC' u E'F' — BepIuHbI AapaJlIeIOrPaMMa;

(b) y aToro mapaJiesorpaMma JiBa yria paBHbL (, & OTHOIIIEHHE CTOPOH PaBHO k.

9. Ha croponax AB, BC u AC tpeyronbanka ABC' BOBHE OCTPOEHBI paBHOOEIPEHHBIE MTPSIMOYTO/Ib-
uoie Tpeyrosbauku ABCY, BCA;, CAB; ¢ runoreny3amu AB, BC' u AC' coorBercTBenno. Jlokaxkure,
9TO TOYKHM Ilepecedenns: Meuan TpeyroabaukoB ABC u Ay B1C coBnaaor.

10. /Jokarkure, 9TO CyMMa KBaIpATOB PACCTOsIHU OT ToUKku M 10 BEpIUH TPEYTOJIbHUKA MUHUMAJIbHA,
ecau M — Touka mepecevdeHusi MeJInaH TPEyTroJIbHUKA.

11. Ha croponax BC'u C'D pomba ABC' D ormetuenst Touku P u () coorBercTBeHHO TaK, 1o BP = CQ).
JlokazkuTe, 9TO TOUKa Irepecedenns Meauan tpeyronbauka APQ) nexur na nuaronasun BD pomOa.

12. Touka M jexkut Ha TPSAMOIL, cofepzKaiieil runorenysy AB mpsiMoyrojbHOro Tpeyrosbiauka ABC.

Jokaxxure, uto M A% - BC? + MB?. AC? = MC? - AB?.

13. Ha croponax BeimykJioro mecruyroibanka ABC D EF Bo BHEITHIOI CTOPOHY TOCTPOEHBI PABHOCTO-
pounue tpeyroasiuku ABC', BCD', CDE', DEF', EF A’ u FAB'. Oka3zayioch, uro Tpeyrojibuuk B’ D' F’
— pasnocroponnuii. Jokazkure, aro Tpeyroipauk A'C'E' Takike paBHOCTOPOHHMIA.



