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15.3. YcnoBuE. T'unep6ona H = {(x, y): xy = 1} moBépHyTa Ha yrosa o
OTHOCHUTENbHO Havasna koopauHat (0; 0); momyuriack runepbosna H,. Haii-
AUTE YroJl MeX/Jy UX KacaTeJbHBIMU B TOYKax IepeceuyeHud H v H,,.

(A. B. AxonsH, D. Schleicher)

OTBET. 180° —2a.

PEMEHUE. Bo3pbMéM TOUKy A Ha rurep6ose. [Ipy moBOpoTe OHA MOXKET
HeperTH B OZHY M3 TOYeK Ha runepbosie, HAXOAAIMXCA Ha TOM JKe PacCTos-
HUU OT Havajia KoopauHar (cM. pucyHoK). Tak Kak mpu moBopote Ha 180°
runepbosia nmepexoguT caMa B cebs, OCTATOYHO PACCMOTPETH TOJIBKO CIIy-
yaii, KOoTZIa COBMeIalTcs Touku A U B, T.e. ZAOB=a. O603HauUM 4epes ¢
ocTphIi yron Mexay OA U KacaTeJbHOU K rurmepbosie B Touke A. 3 cuM-
METPHUU OTHOCUTEJNBbHO IMPAMOMN X = Y CJIeAyeT, YTO OCTPBINA yTOJ MEXAY
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npsaMoui OB U KacaTeJbHOM B TOYKe B Takke paBeH (¢ Y IMPOTHUBOIOJIOKHO
OPHEHTHUPOBaH, TIO3TOMY OTBET paBeH 2¢. OcTanoch BHIPa3UTh ¢ Yepe3 d.
Ilycth y = kx — ypaBHeHue npamoii OA. Toraa (1/vk, vk) — ko-
opauHaTH Touku A. [TogcTasnas x = 1/vk B GopMysy A1 IpOM3BOAHOM
y' =—1/x?, mony4aem, 4To yrioBoii koadpPUIMEeHT KacaTelbHOI B TouKe A
paBeH —k, a 3HaYUT, KacaTesbHas u npsamas OA o6pasyloT paBHbBIE YTJIbI
¢ ocero OX.
Yron mexzay Ox u npsamoit OA paseH (u3 cummerpun) (90° —a)/2 =
=45° — /2, moatomy ¢ = £90° — a u oTBeT paBeH 180° — 2a.
(M. B. Mumpogaros)

16.8. YcaoBUE. JlaHBI ABA IIOAMHOXKECTBA B Z’Zl: A u B. MI3BecTHO, YTO
|A| + |B| > 2¥. Jlokaxxute, uto |A + B| = 2¥. (3mech A + B — 3To cymma
MUHKOBCKOTO IByX MHOXKECTB.) (/. I. ®on-dep-Pnaacc)

PEIIEHUME. ByZieM 0Ka3bIBaTh YTBEPXKAEHNE 3a/laull UHAYKITHEH 110 k.
Basa k = 1 oueBuzaHa.

ByzeM roBOpuTbh, YTO KOOpAWHATa pasdesisiem MHOXKECTBO JBOMYHBIX
BEKTOPOB, €CJIM B 3TOM MHOXKECTBE €CTh KaK BEKTOPBI, y KOTOPBIX 3Ta
KoopAuHaTa paBHa 0, TaK ¥ BEKTOPHI, Yy KOTOPHIX OHAa paBHa 1. Eciu cpeau
KOOPJWHAT HET TaKOU, KoTopas pa3zensieT U A U B, TO KOOpAUHATHI JeJIAT-
cs Ha /[Ba TMIIa: OAWHAKOBHIE I II0O0TO BEKTOpa U3 A M OUMHAKOBbIE /IS
smoboro BekTopa u3 B. Torza Bce cyMMbl MUHKOBCKOT'O TIOTIAPHO Pa3HBIE,
a 3HA4UT, UX KOJIMYeCTBO paBHO |A| - |[B| =12k = 2k,

Tenepb IpeAIONOKUM, YTO OJHA U3 KOOPAUHAT (He ymaJsia OOIIHOCTH,
mepBasi) paszienieT Kak A, Tak u B. O603Ha4YuM A, MHOXKECTBO BCEX BEK-
TOPOB U3 A, y KOTOPBIX IlepBas KoopauHaTa paBHa 0. AHAJIOTMYHO OImpe-
Jenum A, By u B;.

JIu6o |Ay| + |By| > 2871, nubo |A;| + |B;| > 251, Amanoruuno nmu6o
|Ao| + |B1| > 2571, mubo |A;| + |Bo| > 2571. He ymanas o61mHOCTH, IyCTh

|Agl + |Bol > 2571, |Aq| + By > 2571

ITo NpezNoNoKeHUIo UHAYKIUK |Ag + Byl = 2571 u |Ay + By| = 2871,
Jlanee, y Bcex BEKTOpPOB U3 A, + B nepBas KoopAauHara pasHa 0, a y Bek-
TOpOB U3 Ay + B; oHa paBHa 1, mo3TOMy 3TH ABe CyMMBI MUHKOBCKOT'O
He TepecekaroTes U |A + B| = |Ay + Bo| + |Ay + By | = 2.

(M. B. Mumpogaros)

28.2. YCc/OBUE. JIF060M K TPEXTPAHHBIN YTOJI UMEET ceueHUe, sIBJIS-
folieecs MPABWIbHBIM TPEYTOJIbHUKOM? (Ponvknop)

OTBET. He n1106071.
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PEMEHUE. [IpeAnosoKuM, 9TO JFOO0M TPEXTPAHHBIN YTOJI UMEET ceve-
HUe, ABJAONIeecs IPABWIbHBIM TPEYTOJbHUKOM. MOXKHO cuuTaTh (puMe-
HUB TOMOTETHIO), YTO CTOPOHA 3TOTO TPEYroNbHUKA paBHa 1. Torza MoXXHO
TaKXXe CUYUTATh, UYTO JJIA BCeX TPEXTPAHHBIX YIVIOB 3TO OJWH U TOT Xe
TpeyroibHUK ABC.

PaccmoTrpum 3ambikanve M MHOXeCTBa TOYEK, U3 KOTOPBIX CTOPOHBI
AB u AC BUZHBI 110 YyIVIAMHU, HE MEHBIIUMU T — €, i€ € — 3aJaHHOe I0-
JIOXKUTeJIbHOe YHcyo. flcHo, uTo A € M.

Bo3pMéM TpEXrpaHHBIN yros, B KOTOpoM AB u AC npuHaAIexaT IUIoc-
KUM yI7IaM, PaBHBIM 7T — €, a TPETUU IUIOCKUH yTOJI paBeH €. Torga BepIiu-
Ha TpE€XrpaHHoro ymia O npuHazanexutr M.

YeTrpemuwM Terneps € K Hynto. MHOXecTBO M B mipeziesie CBOAUTCA K TOY-
ke A. 3auuT, O — A. Tak kxak oTpe3ok BC BujieH u3 O 1oz yIjioM ¢, us A
OH /IOJDKeH OBITh BUZIEH IO/ HYJIEBBIM YIVIOM, YTO HEBEPHO.

3AMEYAHME. Ha camoM jziesie Hallle paccyk/ieHre TIOKa3bIBaeT, YTO IS
1060r0 TPEyroJbHUKA HAWAETCS TPEXTPAHHBIN YTOJI, HE UMEIOIIHIA 07106~
HOTO €My CE€YEeHU. (A. A. Kanenv-Benos, B. P. ®penku)



