LXII YPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. KIIPOB, 29.04-05.05.2024
KOMAHJIHAA OJINMMIINAZTA. MJTAZIITA A T'PVYIIIIA.

1. Ilema npunéc 6 xpyostcox na c6o0t dendv poosicdernus xopobry xondem. Ecau on nonvima-
emcsa pazdamov ecem Moposny Kongdem, mo odnoti kongpemor ne xeamum. Ecau orce Ilems
nonNvIMAEMecsA pa3damv 6CEM MAAYYUKAM NOPOSHY KoHugem, a kadncdol desoure — Ha 00HY
KoHgemy 60AvULE, YEM MAABYUKY, MO Y He20 ocmanemcs 00na kongpema. loxasrcume, wmo
ecau 6w, y Llemu Oviao 6 dee makux orce Kopobku xoHugem, mo on cmoz bv, pasddamv ecem
MANDYUKAM NOPOBHY KoHpem, a Kaxcdoli desouke — na 00nYy Kondemy borvue, Yem Maib-
YURY.

Pemenune. O6osnaunm qncio xKouder, koropoe npusec Ilers, depes K. Ilycts Ilers B
IepBBIIl pa3 XOTesI BbIAATH KayKJIOMY 110 @ KOH(QET, a BO BTOPOI pa3 KarKJIOMYy MAJILINKY —
110 b Kouder, a geBouke — 110 b+ 1 Kondere. Torga ecim oH BBLIACT KaxKJIOMYy MAJIbIUKY 110
a + b xouder, a Kaxj0it geBouke — 10 a + b + 1 Koudere, To B cymme 0OyjieT posjano 2K
KOHET.

2. [lo dopoze 6 00HOM HANPABAEHULU C NOCTNOAHHDLMU CKOPOCTNAMU €0YM MPAKMOD, 2PY306UK
u aemobyc. Yemwpe wenosexa, cmoswux iy dopoau, Ha3saru nopadok, 6 KOMopoM MUMO HUT
npoesotcaru amu mpancnopmusie cpedemsa. [awa cxasan: «I'pysosur, asmobyc, mparmops,
Baca: «Tpaxmop, epysosux, asmobycys, Tumyp: «Aemobyc, epysosuk, mpaxmops. Ymo cra-
san 'puwa, ecau Ha36aHHbIT UM NOPAJOK OMAUNAEMNCA OM IMUT MPET?

OTtBer: ['py3oBuK, TpakTop, aBrooyc. Permenue. B kark10il mape TpaHCIOPTHBIX CPEJICTB
MOXKET IIPOM30iTH He 6osiee ogHOro obrona. [losromy, eciin 661 Bce TpU yIaCTHUKA JIBUKEHUS
BCTPETUJINCH B OJHOI TOYKE, TO HEJIb3s ObLIO OBl YBUJIETH OoJiee IBYX Pa3/JIMIHbIX IOPSIKOB
ciaenopanns. CiieioBaTe/ibHO, Bce OOMOHBI COBepIIajuch 1o jaBoe. Ho oOroHos Bcero 3, 1o-
9TOMY HOPSIJIKOB CJeJ0BaHUs ObLIO POBHO 4, W Ha3BaHBI OBLIN BCe MOPAAKU. TpaxkTop ObLI
IEPBBIM U ITOCJIEIHUM, 3HAYUT, ObIBaJI U CpeHUM, 1 ['pullia onmucbiBaJg IMEHHO 9TOT MOMEHT
Bpemenu. I[Ipu sToM TpaxkTop OBLI MEPBBIM TOJIBLKO OJUH pa3, IOITOMY MOMEHTHI, OIICAHHBIC
Baceit u ['purieit ObL11 1ocjeoBaTeIbHbL. A MKy HUIMU B 00TOHE y4aCTBOBAJ TPAKTOP, I10-
9TOMY OTHOCHTE/ILHBII IOPsIOK IPy30BUKa 1 aBToOyca He MeHsiics. [lockosbky Bacst yBuesn
I'PY30BUK paHbllie aBTodyca, To n ['pura Toxke.

3. Hazosem mamypasvroe “ucio mpey2oibtovim, ECAU OHO PABHO CYMME NEPEHLL HECKOND-
KUT HAMYPANOHBLT YUCEA, 6 wacmHocmu, wucso 1 — mpeyeoavnoe. Cywecmsyrom au 202
PABAUYHDBLT MPEY2OALHDIT YUCAG, NPOUSBEOCHUE KOMOPHLT ABAAECMCA MOUHLM KEAOPATMOM?

OTtBer: CymiectByioT. Permenue. 3amernm, 9To ripoussejierne neppbix 2024 TpeyroibHbIX
quces paBHO

1-2 2.3 2024 - 2025 20241\>  _, [20241\°
TO €CTh B UHCJIUTENC KaxKJI0u3 U3 uncena 2, 3,4, ..., 2024 OyueT BcTpedaTbcsi pOBHO 110 2 pa3a,

orciofa nomyudaenm (2024!)2) a 2025 = 452, B snamenarese oyzer 2202 = (21912)2 TJockombky
2024! nenmrea Ha 212, mosryyaem, uTo Hallle BhIpazKene sIBJISETCA KBaIPATOM HATYPAJILHOTO
qucJia.

4. Tpeyzorvrnux ABC, 6 xomopom LA = 2/C, u xeadpam AXY Z pacnonooiceriv, na naoc-
Kocmu max, wmo mowka Z aescum Ha cmopone AC, a mouxa B — na duazonaru X Z.
Ompesxu BC u'Y Z nepecexaromesn 6 mouxe T'. [oxasrcume, wmo AB =Y'T.



Pemenue. Ilycto B Tpeyrosbauke ABC: /A = 2x,/C = x. KBajipar cuMMmeTpudeH

OTHOCUTEJIbHO cBoeil juaroHasu, nodromy AB = BY u /BYZ = /BAZ = 2x. To-
rna /BTY = /ZCTZ = 180° — /TZC — /TCZ = 90° — x w3 NCTZ n LYBT =
180° — ZBYT — ZBTY = 180° — 2x — (90° — x) = 90° — z u3 ABYT. Takum ob6pa-
3oM, /Y BT =90° —x = ZBTY , nosromy YT = BY = AB, 910 n TpeboBajoch.

5. Jlanvl yeavie YucAa T1, T, . . . , Tago- Paccmompum cymmol
Sl = I, SQ =T+ 9, ..., 5400 =21+ T2+ ...+ Ty0-

OKa3a/0Cb, 4MO MAKUE CYMMbY, NPUHUMAIOM POBHO I Pa3suvHuT 3Havwenul. I[Ipu xaxom
Haubosvwem k MoHcHo ymeepocdamsv, wmo cpedu, ucroonvix wuces natidymes k pasnolx?
OtBer: 1npu k = 19. Pemenne. Ouenxa. 3ameTnM, 4TO IPU KarKJOM HaTypabHOM
t = 1,2,...,399 unciio x;.1 = S;11 — S; PaBHO pa3HOCTU KaKUX-TO JIBYX M3 k 3HAYEHUIL.
Bcero takme pasHoCcTH NPpUHEMAIOT He Oojiee 2 - 052 + 1 = 21 pazmmunbix 3nadenuii. Torga

KaKOe-TO 3HaUeHNe TTPUHUMAETCS XOTsI Obl M = 19 pas.

Ipumep. Ilycrs 5 3nauenuit sro 1,22, 24 29 28, Bamerum, 4To HONAPHBIE PA3HOCTH THX
qypnceJ1 pa3jandibl. [locTpouM opueHTHPOBaHHBIN rpad, BepIIMHAMI KOTOPOT'O SIBISIOTCS 3TU
YUCJIa, COeJINHIM KazK/JIble JIBE BEPINHBLI peOpaMu B 00e CTOPOHDI, a TaKyKe COeJINHIM PedpoM
eJIMHUILY caMy C cODOil. 3amMeTum, 4TO B IHOJYyYeHHOM rpade ecTb HMUKJ, HNPOXOMAIIN 110
BceM pedpam poBHO 1 pas, mpudeM JJIMHA 9TOr0 IUKJIa PABHO KJIMIECTBY pebep, TO ecTb 21.
Bribepem peopo u3 1 B 22. TlomorkuM x7 = 1, HauHEM OOXOAUTH HAII IUKJI, HyMepys pebpa B
Hopsijike 00xoja HaTypaJtbHbIME dnciaaMu. OboitgeMm Bech 1uki 19 pas. Torma Bo3bMeM ;4
pPaBHBIM PA3HOCTH MEXKJIY YHCJIOM Ha KOHIIE 1 HadaJie pedbpa ¢ HoMepom ¢ mod 21. 3ameTnm,
YTO Kaxkjasg U3 21 BO3MOXKHOII pa3HocTU NpuHuUMaeTcs poBHO 19 pas, u eme ojgno u3 400
quces paBHo 1. Torma TpedyeMblit mpuMep MOCTPOEH.

6. Ilpu xaxuxr Hamypasrorvlx 1 Ha JoCKy M X N MONCHO BbHICMAGUMb HECKOALKUL Aadetl
mak, wmobvl Kaxcoas KAEMKaQ (6KAN0UAA KACTVKY, NG KOMOPLLL CMOAM A60bU) Oblaa nobuma
poero 3 aadvamu? Jladva 6vem xkaemry, wa xKomopol cmoum; AadbU He 6bIMm CK603b Ipye
dpyea.

OtBer: Ilpu Bcex yernnix n. Pemmrenme. [Ipumep. s 9eTHBIX 1 JOCTATOYHO PACCTABUTH
Jajeil Ha JIBYX IJIABHBIX JMaroHaJsix. JIerko mpoBepuTh, 9TO KazKjasi KJIeTKa OyaeT OUThCs
POBHO 3 pa3a.

Ouenxa. Hapucyem npsiMmo Ha JiocKe rpad, BepIIMHAMU KOTOPOIro OYIyT JiaJbu. Byraem
COEJINHATD JiaJiell IPIMOJIMHEHBIM PeOPOM, ecIi OHU ObIOT APYT Jpyra. 3aMeTHM, 9TO B I10-
JIydeHHOM T'pade CTeleHb Kayk 10l BEPIINHBI PaBHA 2, II09TOMY OH ObeTCsl Ha IUKJIbl. Kark1yio
IIyCTYIO KJETKY ObeT TPHU JiaJIbl, IIO9TOMY JIBE U3 HUX ObIOT €e OJIHOBPEMEHHO 10 I'OPU30HA-
TaWIM UK 110 BepTukajau. Torjga pedpo MexKy COOTBETCTBYIOIINMEI BEPIINHAMU II€peceKaeT
BBIOpaHHYIO KJIeTKy. C JIpyroii CTOPOHBI, €CIn JBa pedpa MepeceK/Inch 10 MyCToil KIeTKe, TO
oHa OyJeT 6uTbhbest 4 J1aabsiMI, YTO HEBO3MOXKHO. MBI JIoKa3a/u, 4To KayK/I1yIo IYCTYIO KJIeTKY
1epecekaeT poBHO OJHO pedpo rpada. VToro, Bce KIETKHU JOCKU Pa3OUINCh Ha, <IIUKJIbI».
JlmiHa KazKI0r0 Takoro <«IMKJa» deTHas (HalpuMep, TTOTOMY YTO TIPH PACKpacKe KJIEeTOK
JOCKH B IMAXMATHOM TIOPSIJIKE B KayKJOM <«IIHKJI€» IBETa KJETOK YepeyIoTcs ). SHAUYNT, U
BCEro KJIETOK Ha JIOCKE YeTHOE YHCJI0, OTKY/a 1 — YeTHOE.

7. Ha cmopone AC mpeyzorvrura ABC ommeuwena mouxa D, na cmopone BC' — mouxa F,
a na ompeake BE — mouka F', npuvem ZADB = Z/BED = 60°, AC = BD u CD = BF.
Loxaotcume, wmo AD + CE > AF.



Pemenue. Ormerum na orpeske BD touky X rtak, uro BX = CD = BF u AD =
DX. Ilockoubky eme u ZADX = 60°, to tpeyroibank ADX — paBHOCTOPOHHUI, OTKYIa
AX = AD. Obozunaunm o = ZDBC. Tlockonbky ZADB = 60° — premnuii gig ABDC,
t0 /DCE = 60°— . Takxke ZBED = 60° — uemuuii 111 ACDE, nosromy ZCDE = .
[Tockonbky ZCED = 120°, o C'D — nauboJbinasi cropona rpeyroibiuka C'DE. Torma Ha
npojioszkennn orpeska DFE 3a touky E maitjgercs takas touka Y, uro DY = DC. B cuiy
CKa3aHHOI'O BbIIIe, paBHOOeipeHHble Tpeyroibinkn X BF u C'DY paBHBI 110 JIByM CTOpOHAM
n yriay mMex iy auMu. [Hockonbky o < 60° — yros mpu BepIiinHe B TAKNX TPEYTroJbHUKaX, TO
VIUIBI IIPU OCHOBaHUSIX B HuX Oosibiie, ueM 60°. Utoro, C'Y = X Fu ZCYE > 60° = ZCEY .
Buaunt, C'E > CY. Cnenosarenvruo, AF < AX + XF = AD +CY < AD + CFE, uro n
TpeboBaJIOChH.

8. Hanommum, 4mo nasundpomMom HA3bEAEMCA HAMYPAALHOE YUCAO, “UMAIOULEECA 00U-
HAKOBO CAEBA HANPABO U cnpasa Haneso. Hanpumep, 12321 — nasundpom, a 1210 — nem.
Cyuwecmeyem au namypasvroe wucao N > 1 maxoe, wmo 6ce €20 HamypasoHvle CMenem
ABAANMNCA NANUHOIPOMAMU?

OtBet: He cymecrByer. Pentenme. 3amernm, 9To Jiioboe HATYPaJIbHOE YHUCJIO, HE JIe/sd-
mmeecst Ha 10, MOYKHO BO3BECTU B HEKOTOPYIO HATYPaAJIbHYIO CTElleHb TaK, 9TOObI OHO OKAHYIM-
BaJioch Ha 1, Ha b mim Ha 6. Torma, MpeanoaoKuB, 9TO TaKOH MaJIIHIPOM CYIIECTBYET, MOKHO
CYNTaTh, YTO OH OKaHInBaeTcd Ha 1, 5 min 6. Ecin o okamdunBaeTcd Ha 5, TO 1 HAUNHACTCH
Ha 5. Torma ero KBajpar HauMHAETCA Ha 2 WK 3, a 3aKaHIMBACTCd Ha D — IMPOTHBOPEUNE.
Ecmm naamnapom 3akaHumBaeTcs Ha 6, TO ero KBaJpaT MOXKeT HaYMHAThCA ¢ 3 mwind 4, a 3a-
KaHIUBaThCd Ha 6 — CHOBa IOJIydaeM MPOTHBOPEUNE.

OcraJjioch paszobparh ciiydaii, Korja najJnHIpoM 3aKaHINBAeTCs 1 HaUnHAeTCs ¢ udpbr 1.
Torna u Jirobas ero creleHb 3aKaHInBaeTcss 1 HaunHaeTcs ¢ nudpol 1. [Iyers n3HavaaibHO B
qnciie Ob1a k + 1 nudpa, Torga B ero KBajipare MozKeT ObITb TOJBKO 2k + 1 1udpa, npuuem
nepBasi U IOCJIe/IHsisi HIpbl paBHBL 1, Torjaa B KyOe MoxKeT ObITh TOJIBKO 3k + 1 mudpa, u
CHOBA IIepBasl U MOCJIe/Hsist UM PbI paBHbI 1, 1 Tak jpaJjee. Kciaum 0003HAYNTH UCXOAHOE TUCTIO
gepes 10F 4+ s, To MBI 110JTyHa€eM, 9TO ISt J1I000I0 HATYPAJIBHOIO 70 BBIIOJIHEHBl HEPABEHCTBA

i) < 10 s

10" < (10% + 5)" < 10!, U3 Broporo HepaBeHCTBa ClejlyeT, 4TO (1 + TOF

JII000r0 HATYPAJbHOIO 71, YTO HEBEPHO IIPHU JOCTATOYHO OOJIBIIIX 7.



