LX YPAJILCKUI TYPHUP FOHBIX MATEMATUKOB. KUPOB, 03.05 — 09.05.2023
KOMAHAHAA MATEMATUYECKA4A OJIMMIINAIA 04.05.2023
SAJAHUA OJIA 7 KJTACCA. PEIIIEHN A

1. B samuke ObLIM KpacHble, CUHUE, »KEJIThIe U 3eJIéHbIe Imapbl. He3Halika HelpaBUJILHO 110-
cuntas, uro B suwke 10% mapos kpacubie, 20% cunne, 50% xénreie n 70% senénvie. Jesno B
TOM, YTO OH CUHUTAJI IPOIEHTHI He OT OOIEro KOJNIECTBA BCEX MapOB, a OT OOIIEro KOJINIecTBa
IMAapOB KAKUX-TO TPEX MBETOB (OCTABIINIICSA, YeTBEPTHIN 1IBET HA30BEM 3a0bimoviMm). A Kakue Obl
pe3yibraThl HesHaiika Mosiydusi, ecjim Obl CUMTAJI HMPOIEHTHl OT KOJUYECTBa IAapOoB 3a0bITOrO
1BeTa’

Otser. 20%, 40%, 100%, 140%. Pemenne. Ham Hy»KHBI Te Tpu LBeTa, CyMMa, IPOIEHTOB KO-
TopbIX B mojcuere Hesnalikm paua 100, a 3HaYNT 3TO KpacHble, cCHHUE U 3ejieHble. zKeaTbie
cocraBisior H0% OT OCTAJIBHBIX TPEX, 3HAYUT €CJId Obl CUUTAJN HPOLUEHTHI OT YHC/Ia YKEJIThIX,
TO uncsa Obl cTasan Basoe Gosbire. toro, orser 20%, 40%, 100%, 140%.

2. [Tama B3sJ1 JiBa TPEX3HAUHBIX YNCJA, BO3BET KayKJl0€e B KBaJPaT U 3alUCAJ TOJyUeHHbIe
qucsa Jpyr 3a Japyrom oe3 rnpobdesa. [lomydanioch HekoTopoe jlecaTuznadnoe yucso. MoryT jin
He MeHee ceMt IMUu@P B 3aMUCH STOTO JIECATUIHATHOTO UNCTIA PABHATHCI 37

OtBer. He moryT. Pemenne. IIpemnono:kum nporuBHoe. 3aMeTUM, 9TO B JAECITUYIHO 3aIincn
KBa/IpaTa TPEX3HAYHOTO YUC/Ia He MeHbIe 5 NUMpP, & 3HAYUT, B KayKJIOM N3 BLIOPAHHBIX KBaJI-
patoB posHO 5 1udp. [To mpuniuny Iupuxie B AecaTUIHO 3alIUCH OJTHOTO U3 JIBYX KBAJIPATOB
PUCYTCTBYIOT XOTs OBl 4 1ippnl 3. Ho KBajipaT HATYpaIbHOTO YHCIa He MOYKET 3aKaHINBaThLCS
Ha nudpy 3. SHAUUT, OJMH U3 JABYX KBaJIpaToB nmMeer Buj 3333a, rje a — HeKoTopast Iudpa.
Ho 1822 = 33124 < 3333a < 183% = 33489, 1105TOMy TaKHX KBaJIPaTOB He CYIECTBYET.

3. Ha cropone AB tpeyronbunka ABC' namuiach Takast Touka D, uro AB = C'D. B tpe-
yroapanke BC'D nposenena 6uccekrpuca DE. Jlokaxkure, uro n3 orpeskos AD, BE nu EC
MOKHO CJIOYKUTH TPEYTOJTHHUK.

Pemenne. Oryiozkum Ha 1IpojioJizkennn croponbl AB 3a Touky B Touky D’ Takyio, 4To
AD = BD'. meem DC = AD + BD = BD + BD' = DD’. Torna tpeyroibuuku DED’
u DEC paBHBI 110 JIByM CTOpOHAM U yruy Mexiy Humu. Suaunt, D'E = EC, 10 ecTb Tpeyrob-
nuk BD'E — uckoMblii.

4. B ky0e 3 X 3 X 3 B KaxKJ0M €JMHUYHOM KyOMKe HaXOJUTCS JIaMIlouKa. VI3HavuabHO Bce
JIAMIIOUKHN BBIKJIIOUEHBI. 3a XOJ paspelnaercss «HaxkKaTby» Ha OJuH 13 26 KyOMKOB Ha I'pAHMUIIE,
1 JIAMIIOYKH BO BCeX KyOUWKAax, UMEIONIUX ¢ BbIOPAHHbBIM ODIIYIO I'paHb (B TOM 4uCje U B HEM
CaMOM ) TIEPEKJIIUalOTCst. MOXKHO Jin depe3 HEKOTOpOe KOJMIECTBO XOJI0B CJIeIaTh BKJIFOUCHHOM
TOJIBKO JIAMIIOUKY B IIEHTPE UCXOJHOrO KyoOa?

OtBer. Henbzst. Perrenne. [Togemim kyOukn Ha yriosbie (ux 8), pédbepubie (nx 12), rpaHnbie
(nx 6) u cpennmit. [lycth & 1 y — cymMMapHOe KOJIMYECTBO HAKaTHii Ha TPaHHBbIE U PEOEpHBIE
KyOMKI COOTBETCTBEHHO. 3aMETHM, UTO T HEUETHO (MHAYe MEHTPAJbHAS JIAMIIOUKA OKAKETCs
BBIK.TI0UeHHO{T). [TocMoTpuM Ha rpanHbie KyOUKN — X HEOOXOAMMO B CyMMe HEPEKTIOINTh T6T-
HOE KOJIIMIecTBO pa3. Ho KomiecTBo TaKuX MepeKIIoueHnil paBHO &+ 2y (1P KazKI0M HAXKATHH
Ha IPAHHBIN KYOUK MEPeK/TI0IaeTCs JaMIIOUKa B HEM, a MPU KaxK/I0M HaKaTun Ha, pEOEepHBIi Ky-
OMK TEPeKJIIUAIOTCs JIAMIIOYKN B JIBYX CMEXKHBIX TPAHHBIX KYOHUKAX), W 9TO YHCJIO0 HE MOXKET
0Ka3aThCd YETHBIM.

5. B cTpouky BbINNCAHBI BCEe HATypPaJbHBIEC JEIUTE/NN UYNCIA 7. B IOPSAJIKE BO3PACTAHMUS:
1l=dy <dy <...<dp =n. Okazanoch, 9T0 pK JIOOOM HATYPAJIbHOM ¢ OT 2 JI0 k BKJIOUU-



TeJbHO b0 d; nenutcs Ha d;_q1, 1udo d; — 1 nenures Ha d;_1. Jokaxkure, aTo n mMeer He DoJiee
JIBYX PA3IUIHBIX [TPOCTBIX JIEJTUTEIE.

Pemenne. [Ipenmnoo:kuM, 910 y n €CTh XOTs ObI 3 PA3JIMUHDLIX IPOCTBIX JEIUTENd p < q < T.
[Iycte ¢ = d;. Bamerum, ato oba aucia n/d; u n/d;_1 nensires wa r. 3HaIuUT, 1/d;_1 NEJIUTCS
wa n/d;, o ectb d; nenurest Ha d;—1. Ho 1 < d;_1 < q, oTKyza moJjiydaeM mpoTuBOpedne.

6. Jlan Boemykibiit nstuyroaennk  ABCDE, B koropom, AB = BC = D,
/B =/C=140°u LA = /D = 50°. Haiinure rpajycuyio mepy yrios tpeyroibauka ACE.

Orsert. 30°, 40°, 110°. Pemrenwme. [Toctpoum Ha cropore BC BOBHYTPb HCXO/IHOTO HMSITUYTOJIb-
HKKa pasHocroponnuii Tpeyrosibiuk BCE'. 3amerum, uro ZABE' = 140° — 60° = 80°.
[Ipu »sTom Tpeyroabnuk BAE' — pasuobenpennniii ¢ ocuosanumem AFE', orkyna
/BAE' = /BE'A = 1(180° — 80°) = 50°. To ectb npsmas AE coBmama ¢ npsmoil
AE'. Ananornuno npsamast DE cosuasa ¢ upsamoit DE’. 3uauut, roukn F u E' cosuajaior.
Torna ZAEC = 60° + 50° = 110°. U3 pasuobeapennoctu Tpeyroybinka ABC moydaem
/BAC = ZBCA = 20°, orkyna ZCAE = 30°. Torna ZACE = 180° — 110° — 30° = 40°.

7. B xomuare nHaxojdaTcd 99 uenoek. Kaxkiyio MUHYTY U3 KOMHATBI BBIXOJUT YETOBEK, Y
KOTOPOTI'O KOJIMIECTBO 3HAKOMBIX CPEJIN TTPUCYTCTBYIONINX XOTs OBI Ha, 2 OOJIbIIE, YeM Y KaXKI0T0
13 OCTAJIbHBIX. depe3 HeCKOJbKO MUHYT TaKOro 4ejoBeKa He HallIoch. Kakoe MUHHMaJIbLHOE
KOJTITIECTBO JTOJIeil MOTJIO OCTAThCsT K 9TOMY MOMEHTY B KoMHaTe?! (3HAKOMCTBA B3aHMHBIE. )

OtBer. 51 yesoBek. Pemenme. Omenka. PaccmorpuMm rpad ¢ 99 BeprmHamu, pédpa cooTBeT-
CTBYIOT 3HAKOMCTBaM. BbIKIIbIBaHE BEPIINHBI ¢ pEOpaMu He yBEININBACT CTEIICHH OCTAJIbHBIX,
[IOTOMY CTeIleHb KaK/[OT0 CJIEJIYOIEro BBIXOSAIIEro (Ha MOMEHT BbIXOJIA) XOTsI Obl Ha 2 MeHbIIIe
upeabrayiieit. [Tosromy ux crenenn He Oosibie 98, 96, ... 4, 2 coorBercrBeHHO. HO yaaauThb
BEPIUHY CTENeHN 2 HEBO3MOYKHO, TaK KaK €CTb eIllé HeHyJieBble CTelenn, a BePINHbI cTerenn |
n 0 He TOJIXOAT 110 ycjoBuIo. Taknmm obpa3oM, U3 KOMHATHI BbIiijleT He OoJiee 48 deIoBeK.

IIpumep. [lycts vennosek ¢ nHomepom 1 < k < 48 3naKkoM ¢ J1IoIbMu ¢ HoOMepaMu oT 2k + 1 710
99, Apyrux 3HAKOMCTB HET. YXOJUTh OHU OYIyT 110 mopsiaKy ot 1 1o 48. Ha momenT yxona k-ro
YeJI0BeKa: eMy He 3HaAKOMBI TOJIBKO k CJIeYIONINX 3a HUM, OCTAJbHBIM U3 3TUX 48 — XOTs Obl
k4 1 cienytonux u npeablyinmii, a mocaeaum H1 — xotst 661 50, UTo TOXKe He MeHbIe k + 2.

8. Carmra Bbinucas Ha j1ocKy 2023 npaBuiibHbie Jpodn. OKazajoch, 9TO Jis JIIOOOIO HATY-
PaJILHOI'O Yncjaa n oT 1 Jo k MOYKHO BBIOpATh HECKOJIBLKO U3 BBIIUCAHHBIX JIpOOEil ¢ cyMMOil n.
[Ipu kaxkoM HanOOJIBINEM k TaKOe BO3MOXKHO?!

OtBer. 2021. Pemenne. Onenka. 3amerum, ato k < 2022, Tak Kak cymma 2023 npaBlIbHBIX
npobeit menbIte 2023. Ecim £ = 2022, To cymma Beex j1pobeit Ha jtocke paBHa 2022, a 3HAYUT,
cymma Jiioobix 2022 npobeit bosbie, yem 2022 — 1 = 2021, a cymma Jjiroobix 2021 1pobu MeHbITe
2021. To ectb uncyo 2021 Mol me noryunm. Crenosarenbio, k < 2021.

HpI/IMep O6o3nauNM aepes kl =1- % Bosbmém ,ZLpO6I/I kl, kl, k’g, kQ, ceey klOll, k1011, ]{1010.
3aMeTnM, 9TO CyMMa BCex Takux jipobeit pasua 2023 — (1 + % + ...+ 21%) — 21—%10 = 2021.
Y1o0b! HOJIyUnTh HaTypaibHoe uncio § < 1010 gocrarouno B3sTh japodu ki, ko, ..., ks_1, ks, ks.
x cymma Oyner paBHa s + 1 — 1 = s. C japyroii croponbl, 9T00bI 1oJiyuanTh s > 1011, MoxkHO
BBIOpaTh Japodu ¢ cymmoit 2021 — s, a 3arem B34ATH ocraBimecsd. Vx cymma OymaeT Kak pas

2021 — (2021 — 5) = s.



