IX onumnunana umenn Jleonapaa Jisiepa, 3aKJII0YUTEIbHBIH ITAIl

Penienus 3aganuii nepBoro aHs.

1. Mooicno nu 3a kasrcoyio yugpy om 0 0o 9 nasnavums yeny max, umobul ece 10 yen 6vinu paziuunsl U HAUIUCH
20 udywux noopsi0 HAMYPAIbHLIX YUCET, KAHCOOe U3 KOMOPLIX, KPOMe Nepe0co, CMoum 0opoice npedvioyueco? 30eco
Yena HamypaibHO20 YUCid — Mo cymma yer yugp 6 ezo 3anucu. (M. PybanoB+xiopn)

OT1BeT. MoxHO. Pemienue. [Tycts mudpst 0, 1, ..., 9 crosr 20, 21, ..., 29 pybneii coorBercTBeHHO. Torma uucma 90,
91, ..., 99, 100, ..., 109 crosT, cooTBeTCTBEHHO, 49, 50, ..., 58, 61, 62, ..., 70 pyOneii.
3ameuanue. Ecnu 3amenuts B ycnoBuu 3aaaun 20 Ha 21, OTBET CTaHET OTPULATELHBIM.

2. I'pagux y =x+b\/; +c, 2de ¢ > 0, umeem c ocvio opounam obwyto mouxky C, a ocv abcyucc nepecexaem 8
moukax X; u X,. Obozuauum uepes O nauano koopounam. Joxaxncume, umo LCX,0+-CX,0 = 90° (A. lllknosep)

Pemenue. JloctaTogno mpoBeputs, uto LCX 0 = 90°—LCX,0 = ZOCX;, TO €CTh UTO MPSAMOYTOJBHEIC TPEYTOIb-
Hukd COX; u X,OC 110g00HEL.

[Tycte Toukm X; u X, umeror koopauHaTh (x1, 0) 1 (x,, 0) cooTBeTcTBeHHO. Torma x| U X, — KOPHU ypaBHEHHS

x+b~/x +¢ = 0. Touka C umeer koopauHatel (0, ¢). 3ameTum, 9To X1, X, > 0, Tak Kak npu x < 0 BeIpaKkeHHe \Jx He nme-
€T CMBICIIA, a HYJII0 KOPEeHb PAaBHATLCS HE MOXKET, TaK Kak ¢ > 0.

[Topo6ue tpeyrompHukoB COX; m X,0C o3Hauaer, yro OC/OX; = OX,/OC, 410 DPaBHOCWUIBHO PaBEHCTBY

c/xy = xo/c, TO ecTh Xx1x, = ¢ (¥). PaccMoTpuM KBampaTHOE ypaBHeHHe y +by+c = 0. Ero KopHH paBHbI a/x] " «fxz . Ilo

Teopeme Buera nmeem a/xl afxz =c. Bo3Boas 3T0 paBeHCTBO B KBajpar, NOJy4aeM paBeHCTBO (*), OTKyAa U clexyer

YTBEpXKICHUE 3a/1a4H.

3. luaconanu  evinyknioeo uemvipexyeonvhuka ABCD  nepecexaiomca 6 mouke E. Hzsecmno, umo
AB = BC = CD = DE = . JJoxkasxcume, umo AD < 2. (A. Ky3HenoB)

IlepBoe pemenne. 3ametn™, uto ZCED < 90°, MOTOMY YTO 3TO yroJl IpH OCHOBAaHUH PaB-
HOOeapenHoro tpeyroibauka CDE. 3naunt, Z/BEC > 90°, nostomy BC > CE. O603HauuM 4e-
pe3 B’ TouKy, CUMMETpUUYHYIO Touke B otHOocuTenbHO npsamoil AC. Ilockoneky BC = CD = DE,
ZB'CD = LDCE-/B'CE = ZCED-/BCE = ZCBE = ZCDE. Taxxe AB'=CB'=CD =1. To-
raa TpeyroasHUkH DCB' m EDC paBHBI IO ABYM CTOpOHaM W YTy MEXAy HHMH, OTKyJa

B'D = CE. Takum o6pazom, AD < AB'+B'D = 1+CE < 1+BC = 2, 4t0 1 TpeOOBaIOCh JOKa3aTh.

Bropoe pemenue. [Tonoxum LEDC =20, LEDA = 3, ZEAD = 1. llockonsky BC = CD = DE, umeem LCBE =20
u LCED = ZDCE = 90°—a.. Tak kak yron CED — Buemnuii ansa tpeyronbanka BEC, /BCE = 90°—a—2a = 90°-3a,
otkyna ZBAC =90°-30 u ZABE = 180°—£BAE-ZBEA = 180°—«(90°-a)—(90°-3a) = 4a..

[Ipeanonoxum, uro AD > 2. Torna AE+ED > 2. 3uauut, AE > 1 = AB. CnenoBatensno ZABE > ZAEB, TOo ecTh
4o > 90°—a., otkyna So > 90°. Taxxke AE > ED, nosromy [ > y. [Tockonbky ZCED = 90°—0. BHEIIHUHN JJISI TPEYTOIIb-
nuka AED, 90°—a = B+y < 2.

3ametuM, uro AD>AB+BC>AC. 3unauutr, JLACD< ZADC, t10 ectb 90°-a >2a+p. Torma
180°-2a > 4042 > 90°+3a, otkyna cienyet, uto 90° > Sa. [lomyunnau npoTuBOpeune ¢ paHee 1OKa3aHHBIM HEPaBEH-

ctBoM Sa > 90°. Takum obpazom, AD < 2, 9To U TpeOOBAIIOCH JJOKA3aTh.

4. V 3eeca umeromcs gecwi, no3gonsiiouue y3Ha8amsy 6ecC NOIONCEHHO20 HA HUX 2py3a, u meuiok co 100 monemamu,
cpedu komopwvix ecmo 10- u 9-epammosvie. 3escy uzsecmno obujee uucio N 10-epammosolx Monem 8 meuike, HO Heus-
6eCIHO, Kakue UMEeHHO CKObKo eecsam. On xomen Ovl cOenamy Yemuipe 636eUlUBAHUs HA 6ECaX U 6 Pe3yTbmame 2apaH-
MUposanHo Haumu xoms Ovl 00Ky 9-2pammosyio monemy. Ilpu xaxom naubonvuiem N smo o3moocro? (K. Knom)

OrtBer. IIpu N = 15. Pemienne. CHavana npuseaéM alroputM Aevicteuii 3esca mpu N = 15. B3penmBas kakoe-To
KOJIMYECTBO MOHET, OH TI0 CYMMapHOMY BeCy cpa3y BBIICHSET KOJMYECTBO TSIKENBIX CPEAH B3BEMICHHBIX. [10CKONBKY
€My JIOCTaTOYHO ONPEIENTUTh BCEro OAHY JIETKYI0O MOHETY, TO OH MOXKET B MEPBBIN pa3 B3BeCUTH Bcero 8 moneT. Ecin
CpeaM HHUX €CTb JIETKHE, TO OH MPOJOJDKAET B3BELIMBATh 3TH JKE€ MOHETHI (a IPO BCE MpOUYMe 3a0BIBAET), a MHAYE 3€BC
JeNaeT BBIBOJI, YTO CPEIH OCTATBHBIX MOHET He OoJjiee ceMM TKENBIX, U Aajblle B3BELIMBACT YK€ Jpyrue MOHETHl. B



JIF000M CJiydac, Ha BTOPpOM B3BC€IIMBAHHUU €MY JOCTATOYHO B3BCCUTH YCTHIPE MOHETEI, HA TPETHEM — IIBC, 4 Ha quBép-
TOM — OJIHY.

Teneps moxaxem, uto npu N > 15 3amada, crosmas nepen 3eBcoM, Hepa3pemmnma. s aToro paccMoTpuM AHTH-
3€eBCa, KOTOPBIX MOCIIE TOTO, KaK 3€BC MOJOXKMJI KAKME-TO MOHETHI Ha BECHI B IEPBOM B3BEIIMBAHUH, PEIIAET, KAKUM XKe
OyzeT Bec 3TUX MOHET. AHTH3EBC cTapaeTcs NoMeIaTh 3eBCy, IOATOMY €ro AeHCTBUS TAKOBBI:

— eciu 3eBc B3BecHT He MeHee 8 1 He Oosnee 108—N MOHeT, To AHTH3EBC AeaeT TSHKEIBIMU POBHO 8 U3 HUX;
— ecyi 3eBC B3BECUT MEHEE 8 MOHET, TO AHTH3EBC CeNaeT TKEIBIMA BCE ITH MOHETHI,
— ecnu 3eBc B3BecuT Oosiee 108—N MOHET, TO AHTH3EBC CACNaeT TSKEIBIMU BCE HEB3BEIIICHHEIC.

Scuo, uto Tipu N > 15 AHTH3EBC MOOWIICS CIEMyIONIETro: KakuM Obl HU OBLTIO BRIOpaHHOE 3€BCOM pacIpeeicHie
MOHET Ha JIB€ IPYMIIbl (B3BELICHHBIC/HEB3BEILICHHBIC), B KAXKI0W U3 TPYII, COCTOALICH U3 HE MEHee YeM 8§ MOHET, €CTh
XOTS OBl 8 TSDKENBIX.

Ha BropoM xomy AHTH3€BC IOCTYIAeT aHAIOTUYHO: TeNeph KaXAas U3 MPEIbIAyIUX TPYII pa3ienniach Ha Be
yacTy (IPUHMMABIIME Y4acTHE BO BTOPOM B3BCIMBAHMU M HE y4acTBOBAaBILWE B HEM), U AHTU3EBC NOOMBAETCS TOTO,
YTOOBI B K&KIOH M3 YEThIPEX IPYNI ObUIO HE MEHEe YeThIpeX TSHKENBIX (MIIM BCe TSDKENBIE, €CIH B TpyIIe MeHee 4 Mo-
HeT). [locne Tperpero B3BemIMBaHMS AHTH3EBC aHAJIOTMYHO OTCIEKHMBAET 8 IMOJYYMBLIMXCA y 3€Bca IPYII MOHET,
obecrniednBas, 9TOOBI B KaXI0H TpyIIIe, COCTOSIIEeH X0Ta Obl U3 IBYyX MOHET, OBUIO HE MeHee ABYX TSDKENbIX. U, Hako-
HEIl, Ha YeTBEPTOM X0y AHTH3EBC JOOMBAETCS TOTO, YTOOBI B KAKIYIO W3 HEMYCTHIX Ipymm (KOTOPBIX He Oolee 16)
nomnazua xots 0bl ofHa TshkEnas MoHeTta. I[lockonbky 3eBC HE 3HAET PO KAXKAYIO TaKylO IPYIILy HUYEro, KpoMe ee 00-
mero Beca, ToO OH HE CMOXKET OTINYUTH B 3TOM rpynmne TsSKCIYH0 MOHETY OT HCI‘KOI\/'I, d 3HA4YUT, HC CMOKET IrapaHTUpPO-
BaHHO OIIPEJEIIUTh HU OJHOM JIETKOM MOHETBI.



