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KOMAH/JTHA S OJIMMIIMAIA 23.11.2021. 3AJTAHUA JIJIsI CEHHLOPOB

1. B mkoJsie mpoBesin 0JTMMINA/IBI IO MaTeMaTuke, hU3nKe U WHMOPMATHKE, B KazK 10 OJTMMITNAJIe MpU-
Hsn yaactre 40 MKOJBHUKOB (OJMH U TOT K€ IIKOJIbHUK MOYKET MPUHUMATH yYaCTHEe B PA3HBIX OJIMM-
nraiax). JJokaxkure, 9T0 MKOJIHLHUKOB MOXKHO pa3buTh Ha 20 rpyIin Tak, 9To0bl B KazKJI0i rpyiie 6bL1 1
YYACTHUK OJIMMITUAJIBI TI0 MATEMATUKe, U YYaCTHUK OJTUMIIAAJIbI 110 (PU3UKE, U YIYACTHUK OJIUMITUAJIBI 110
nndopMaTuKe.

Cepbuas, 2019

2. IIycte N = k22! + 1 npu nexoropom natypasibnom k > 10°. Ha nocke B yKasalmHOM HOPSJIKE B s
Beimucanbl auciaa N, N — k, N — 2k, ..., k+ 1, 1. 3a onua 1mar ¢ JOCKH CTUPAETCs CaMOe JIEBOe U3
OCTABIIIAXCs TUCET BMECTE CO BCEMU CBOUMU JICTUTENSIMUA (€CIM TAKUe €CTh). DTY OMEPAIUIO ITPOJICIIATH
HECKOJIbKO pa3, IMOKa Ha JIOCKe He OCTAJIOCh HU OJHOTO ducia. Kakue dmcira ObLIn CTEPTHI HA MOCTIETHEM
mare?

Kasaxcman, obracmman orumnuada 2018

3. B ocTpoyronbsHOoM HepaBHOOeapeHHOM Tpeyroiabanke ABC Ttouka M — cepeauna cropoubl AB. Touka
K takoBa, uro K u B jiekaT B pasHbIX MOJYILIOCKOCTsAX otHocuTenbno AC, ZKMC = 90° u LZKAC =
180°— ZABC'. KacarejbHast K OIIUCAHHON OKPYZKHOCTH TpeyrosibHuKa A BC' B Touke A mepecekaer 0Tpe3oK
CK B touke F. Jlokaxure, aro Touku A, M, C' u F jiexxat Ha OJHON OKPYKHOCTH.

Iran MO Third Round 2021, ynpowenue

4. /lano BemecTBennoe uncyo «. Mutra u Mara Ha3bpIBAIOT Mapy BENIECTBEHHBIX YHCE] X U Y 0AU3KOU,
ecym
ry
r+y+1

Murma 3arajast 6 monapHo pa3jInydHbIX BEMIECTBEHHBIX Yuces u coodui Mairie, uTo poBHO b 3 15 map 3tux
qnces oymskue. JJokaxkure, aro Malma MOXKeT OTraJaTh XOTsl ObI OJHO U3 YHCeJI, 3araJaHHbIX Murmeii.
M. Anmunos
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5. B cTpane HECKOJIBKO rOpoJIOB, OJMH U3 KOTOPhIX — MockBa. HekoTopbie mapbl TOpOIOB COEINHEHbI
JIBYCTOPOHHUMU joporamu. M>sp xoder o0benuHuTb MOCKBY emié ¢ n ropogamu B boavwyro Mockey Tax,
q10061 (1) MeK iy JIOOBIME JIBYMsT TOpogaMu 60Jibioi MOCKBBI MOKHO OBLIO MPOEXaTh [0 JOpOraM, He
nonajias B ropojia BHe Heé, u (2) 6bLI0 POBHO k TOPOJIOB BHE 060JIbIOH MOCKBbI, COEJIMHEHHBIX XOTs ObI
ofHoit joporoit ¢ Gosbioit Mocksoit. Jlokaxute, uto ecth ne 6oaee CF 4} CIIOCODOB COBEPHIUTHL TaKOe
00 beIMHEHNE.

Omobop na Bvemmnam-2012
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6. HarypaspHoe uncio n > 4 TakoBo, 4TO YHUCJIO @ = —— neJjoe. /JokaykuTe, YTO a COCTABHOE.

n
China National High School Mathematics League, 2nd round, 2021

7. Brincannasi okpyzkHOCTH Kacaercst cropon BC, CA u AB tpeyronbauka ABC B Toukax Ty, Tp u To
coorBercTBeHHO. IlycTh Ap u Ac — npoeknuu Bepimabl A Ha 6uccekTpuch! yryioB B u C' cOOTBETCTBEHHO.
Ob6osHaunM 1depes3 wy OKPYKHOCTD, OIUCAHHYIO OKOJIO Tpeyroiabanka AgAcT . Onpenenum oKpyKHOCTH
wp U We aHAJIOTMYHO. /loKayknTe, 9TO OKPYKHOCTH W4, Wp U Wo UMEIOT ODIIYI0 TOUKY, JIEKAIylo Ha
OKPY?KHOCTH JieBsATH Touek Tpeyrojbunka ABC.

/. Ilpoxonenxo, M. Tudun, U. Bozdanos

8. [au rpad G (6e3 meresib 1 KpaTHBIX pEGEP); €ro BEPIIUHBI U U U COeJINHEHbl peOpoM. B BeprimHax
rpacda croar N dumek. Eciin kKoudecTBo duiiek B HEKOTOPOIl BEPIITUHE HE MEHBIIE, YeM €€ CTelleHb, OHa
MOXKET BbICMPEAUMD: OTIPABUTH 110 OJIHOM (DUITKe B KAXKIYI0 U3 CMEXKHBIX ¢ Heil BeprmuH. OHOBpEMEHHO
MOXKET CTPesIATh He OoJsiee OMHON BepmnHBI. JloKaxkKnuTe, YTO B KarK/JbliI MOMEHT BPEMEHH KOJIMIECTBa
BBICTPEJIOB, TPOU3BE/IEHHBIX BEPIIMHAMU U U U, OTJINYAIOTCA He OoJiee deMm Ha V.

G. Tardos



