CAHKT-IIETEPBYPI'CKAY
OJIMMIINAJA IIKOJIbBHNKOB 2024 roga 110 MATEMATUKE
II TvP. 9 KJIACC.

1. VY /lumbl ecTb KpacCHBI U CHHUI (PJIOMACTEPHI, OJHUM U3 HUX OH KPACUT HA UHCIOBOM
OCH paIMOHAJIbHBIE TOYKH, a APYruM — upparumonasbubie. Jluma mokpacus 100 paruoHaIbHBIX
u 100 uppanmoHaJbHbIX TOYEK, ITOCIE YeTO CTEP MOINUCH, TTIO3BOJISBIINE Y3HATD, /1€ HAXOUJIOCH
Ha4vaj0 KOOPAUHAT U Kakoil ObL1 Maciitad. Y Cepres ecTh IUPKYJ/Ib, KOTOPBIM OH MOXKET 3aMe-
PUTH PACCTOSTHIE MKy JIFOOBIMU JIBYMsI TIOKPAIIEHHBIMI TOYKaMu A u B, a ToToM OTMETUTH Ha
OCH TOYKY, HAXOJSILYIOCS Ha 3aMEPEHHOM PACCTOSTHUU OT JI000ii mokparienHoit Toukn C' (cieBa
ujm crpasa); npu 31oM Juma Tyt ke kpacuT eé coorsercTBytonmM dguiomacrepom. Kak Ceprero
y3HATDH, KAKUM 11BeTOM JlmMa KpacuT panuoHaIbHble TOUKH, 8 KAaKUM — UPPAIHOHATbHBIE?

2. Cunau Bam0Oysia MoXKeT OJHOBPEMEHHO HECTH HECKOJIBKO M'MPb, €CJIU X CYMMAPHBIN BeC
me npesocxoauT 200 Kr, u 3TuX rupb He bosbie TPEX. [lo mopore Ha paboTy OH MOBPEIUI MTAJIEIT
1 0OGHAPYKUJI, YTO Telephb MOXKET HeCTU He boJiee JIByX rupb (U no-npexkaemy e 6osee 200 Kr).
[Tpu kakoMm HamMeHbINIEM k BEPHO yTBEpKIeHHE: 10001 Habop ud 100 2upwv, xomopvie Bambysra
parvute Moz neperecmu 3a 50 3ax0008, ¢ OONGHBIM NAABUEM OH CMOICEM neperecmu He boaee
wem 3a k 3ax0dog?

3. Tpeyrompuuk ABC Brmmcan B OKpy:KHOCTh. U3 Touek B 1 C' 0JHOBPEMEHHO BBITOI3AI0T
aBa Mypasbst. O mossyT 1o jayre BC HaBcTpedy Apyr Apyry Tak, YTO MIPOU3BEIEHUE PACCTO-
SHUN OT HUX JI0 TouKH A ocraercst Hem3aMeHHBIM. JloKazkuTe, IYTO BO BpeMsl WX JIBUKEHHs (J10
MOMEHTa BCTPEUHM) IpsiMasi, IIPOXOIAIIas Yepe3 MyPaBbeB, KacaeTcsi HEKOTOPOH (DUKCUPOBAHHOI
OKPY2KHOCTH.

4. Tpenep Boicrpous B psi 200 BoJeiiboMCTOB U pa3iaj uM m Msideli (Kaxkiblii Bosieibo-
JIFICT MOT TOJIy9UTh CKOJIBKO YTOAHO Mstdeit). BpeMst oT BpeMeHn ofuH U3 BOJIEHO0INCTOB KUaeT
Mstd apyromy (a Tor JioBuT). Hepes HEKOTOpPOEe BpeMsi 0Ka3aJioCh, YTO M3 JIOOBIX JBYX BOJIEi-
OOJICTOB JIEBBIN KU1/ IIPABOMY M9 POBHO JBa Pasa, a IMPaBBIi JIeBOMY POBHO ojuH pa3. [Ipu
KAKOM HAUMEHBIIIEM 11 9TO BO3MOXKHO?

Ommmvmmasta 2024 roma. 11 Typ. 9 xirace. BeiBoguast ayauropusi.

5. AH — BbICOTa OCTPOYTOJILHOTO Tpeyroybauka ABC, BIUCAHHOTO B OKPYKHOCTHL §. Ha
orpeske BH Boiopasu Touku D u E. Ha iyuax AD u AE Boibpaiu Toukn X 1Y cOOTBETCTBEHHO
Tak, 9To cepefuHbl orpe3koB DX u FY jnexar Ha okpyxkuHOCTH S. OKa3aj0Ch, 9T0 TOUKHU B,
X, Y u C nexar Ha oxHoO#l oKpyxKkHOCTH. [lokaxkure, uro BD + BE = 2CH.

6. HarypasbHoe 4nciio n Ha30BEM O€dHbiM, €CTTU YPaBHEHUE

r1x9...7101 — (n — xl)(n — IL‘Q) N (n — 1‘101)

He UMeeT PEIeHnil B HaTyPaAJIbHBIX unciax 1 < z; < n. CyimecTByeT Jin 6€/IHOe THCII0, UMEIOIIee
6ostee 100 000 pasiu9HBIX IPOCTBIX JAeIATee?

7. B ouennb Gosbmmom ['opojie cTpodT MeTpO: MHOTO CTAHIIN, HEKOTOPBIE Maphl KOTOPBIX
COEJIMHEHBI TOHHEJISIMHU, TPUYEM OT JIIOOOH CTAHIMM MOYXKHO JI0OpATHCs MO0 TOHHEJISIM JIO JIHO-
6oit npyroit. Bece ToHHEM MeTpO TpebyeTcst pa3sOUTh HA «JIUHUU»: KaXKJjasi JIMHUASI COCTOUT U3
HECKOJIbKHX II0CJIe/IOBATC/IbHBIX TOHHeJIeﬁ, BCe CTaHIIUU B KOTOPBLIX Pa3JIMIHBI (B JaCTHOCTH,
JIMHUST HE JTOJIZKHA OBITH KOJIBIEBOIH); JOIYCKAIOTCS U JIMHIH, COCTOSIIUE U3 OJTHOTO TOHHEJIs. [1o
3aKOHY TpebyeTcs, 9TOOBI OT JII00O0M CTAHIUHU JI0 JII00OI APYTOil MOXKHO OBLIO J10eXaTh, CACTIAB
ue 6ostee 100 mepecasiok ¢ jquHuN Ha JuHUP. [Ipu kKakom Hambosbiem N J1060€ CBA3ZHOE METPO
¢ N craHmusiMu MOXKHO Pa3bUTh Ha JIMHUU, CODJIIO/IAsT 3aKOH?!



CAHKT-IIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2024 rogA 110 MATEMATUKE
IT TypP. 10 KJIACC.

1. B kierkax mocku 2024 x 2024 paccraB/ieHbI TeJIble YUC/Ia TaK, YTO B JTIOOOM IIPIMO-
yrojbauKe 2 X 2023 (BepTUKAJIBHOM WJIM TOPU3OHTAJIBHOM) C OJIHO¥ BBIPE3AHHON YIJIOBOIl
KJIETKOM, He BBIXOJLIIEM 3a TpeJesibl JJOCKUA, cCyMMa duces jeguTtcd Ha 13. Jlokaxkure,
4TO CyMMa BCeX UHces Ha JIOCKe JeanTcd Ha 13.

2. Jlanbl onuHAKOBBIE Ha BUL 32 HacTodIue u 32 daabimuBbie MOHETHI. Bee dasbim-
Bble MOHETBI BECST ITOPOBHY M MEHBIIE HACTOAIINX, KOTOPbIE TOXKE BCE BECAT OJIMHAKOBO.
Kak 3a 1mrectb B3BemmmBanmii Ha Becax ¢ JBYMs YalllaMU OIPEJIEUTH TUI XOTd Obl ceMu
MOHET?

3. Ha cropore BC ocrpoyroabraoro tpeyroabanka ABC ormedena Touka P. Touka
E cummverpuara Touke B orHOcHTebHO npsiMoit AP. Orpe3ok PE nepecekaer onmcaH-
HYIO OKPY:KHOCTH Tpeyroiibauka ABP B Touke D. Touka M — cepemguna cropoubt AC.
Joxkaxkure, uto DE + AC' > 2BM.

4. PaccMOTPHM BCEBO3MOYKHBIE KBaIpaTHBIC TPEXHICHE! Buia o2 + ax + b, taean b —
HaTypaJbHBIE YHCJIa, HE ITPEBOCXOJIAIINE HEKOTOPOTo HAaTypabHoro uncia N. Jlokaxure,
YTO KOJMYECTBO Hap TAKUX TPeXUICHOB, IMEIOMUX ObIIHii KOPeHb, He IpeBocxomuT N2.

Osmmmmuana 2024 romga. 11 Typ. 10 kiacc. BoiBoganas ayauropus.

5. Ha uuciioBoit ocu ormedeno 2000000 Toyek ¢ nesbiMu KoopauHaramMu. Paccmar-
puBatorcd orpeskn JymH 97, 100 m 103 ¢ konnamu B 3TX TOouKax. Kakoe namboJibiiee
KOJIMYECTBO TAKUX OTPE3KOB MOXKET OBITH?

6. Jlanm Brmcannbii mectuyrombauk ABjC' A1 BCT. OKpy»>KHOCTH W BIIUCAHA U B Tpe-
yroabank ABC, u B Tpeyroibuuk Ay B1C un kacaercsa orpe3skoB AB u Ay By B Toukax D
u Dy coorBercTBenno. Jokaxkure, uro ecou LACD = /BC Dy, 10 ZA;C1Dy = £ZB,C1D.

7. Pebpa nosnoro rpada wa 1000 BepmmnHax moKpalleHbl B Tpu IBeTa. /lokaxkure,
9TO B 9TOM rpade NMeeTcss HeCaMOIIePECEKAIOINICsI OIHOIBETHBIN UK, JTJIMHA KOTOPOI'O
He4yéTHa 1 He MeHbIne 41.



CAHKT-IIETEPBYPI'CKA4
OJIMMIINAJA IIKOJIBHNKOB 2024 rogA 110 MATEMATUKE
IT TypP. 11 KJIACC.

1. Tabmmma 100 x 100 3zamosmena uncaamu or 1 go 10000 Tak, Kak 1o-
Ka3aHO Ha pucyHke. MOoXKHO JIM II€peCTaBUTh HEKOTOpPbIe YHCJa TakK, YTOObI
B KayKJIOW KJIETKE IO-IIPEXKHEMY CTOSAIO OJTHO UMUCJIO0, U UTOOBI T 5 T35 T T 100
BO BCEX IPAMOYT'OJIbHUKaX M3 TpeX KJIETOK CyMMa YHUCeJI HE 10111021103 71...1 200
U3MEHIIACH !

2. Jlana mocse0BaTeIbHOCTD Oy,

990119902|9903. . .|{10 000

1,2,2,3, 3,3, 4,4, 4, 4, ...

(ofiHA eMHUIA, JIBe JBOMKM, TPU TPOHKM W T.J.) U elle OJHa IOCIeI0BATELHOCTD by,
TaKag, 4To a, = b,, 1 Bcex HATypasbHBIX n. V3BecTHO, 4TO b = 1 Ipm HEKOTOPOM
k>100. Tokaxure, uro b,, = 1 npu Bcex m > k.

3. B mepasnobGeapennoMm tpeyrosibauke ABC nposenena ouccexkrpuca AK. Jluamerp
XY ero ommcaHHON OKPYKHOCTH TEPIEHIUKYsipeH mpsiMoit AK (TOpsiJIoOK TOUeK Ha
ommcarHOi OKkpyxRHOCTH B-X-A-Y—-C'). OKpyKHOCTD, ITPOXOJIAIIasi depe3 ToUKu X U
Y, nepecekaer orpesku BK u C'K B toukax T u Z coorBercTBeHHO. JloKaxkuTe, 9TO
ecot KZ = KT, 0o XT 1LYZ.

4. ano 101-3HagHOe YUCJIO @ W MPOU3BOJIBHOE HaTypasbHoe umucio b. Jlokaxkure,
9TO Haiijgercs Takoe He 6ojiee dem 102-3HaUHOE HATYPAJIBHOE UUCJIO ¢, 9TO JII000E TUCIIO
BUIA caad . ..ab — cocTaBHOE.

Oummvrmmagza 2024 roga. 11 Typ. 11 kiace. BoiBognas ayauropus.

5. Ha mrockoctn ormedeno 100 Touek obrmero mosoxkenns (T. €. HIKAKHe TPH He Jie-
JKaT Ha OJIHOM npsMoii). Jlokazkure, 910 MOXKHO BBIOpATh Tpu oT™MedeHHbIe Toukn A, B, C
TaK, 9To0bI JjIs 11060 Touku D u3 ocraBmmxcs 97 OTMEYEeHHBIX TOYEK, npsimbie AD u
C'D wue conepkaym ObI TOUYEK, JiesKaIUX BHYTpU Tpeyrojabuuka ABC.

6. J[lan mHOrouwiten P(x) ¢ nensimu Kodddurmentamu. [{ns HEKOTOPOro HATYpasIb-
noro n uuciaa P(0), P(1),..., P(2" + 1) genarca na 22" . JlokaxuTe, 9TO 3HAYCHUS MHO-
rowiena P () Bo Beex HeJIbIX TOUKax Jesdarces Ha 22

7. Typuctr npubbut Ha ocTpos, rje KuByT 100 BOIIEOHUKOB, KaXK bl 13 KOTOPBIX
MOZKeT OBbITh pblllapeM min JikenoM. OH 3HAeT, 9TO Ha MOMEHT €ro Ipuesja OJUH U3
cTa BOJIIEOHUKOB — DBINAph (HO He 3HAET, KTO MMEHHO), & OCTajbHbIe — JIKelbl. Ty-
PUCT MOXKET BbIOpATH JIIOOBIX JABYX BOJIMEOHNKOB A m B m mompocuTbh A 3aK0JII0BATh
B sakiunanuem Borwcyx!, Koropoe MeHsieT CyITHOCTD (IpeBpaliaer phillaps B JIKeNa, a
JDKela B phinapst). BoJeOHIKN BBITOIHAIOT TPOCKObI TYPHCTA, HO €CJIA B TOT MOMEHT
BOJTIIIEOHUK A — pPBINAPH, TO CYIIHOCTh B jieficTBUTE/IbHO MeHsieTcs, a ecin A — Jokerr,
TO He MeHseTcd. TypucT Xo4eT 1ocjie HeCKOJBKIX IT0C/IeI0BATEIbHBIX ITPOCHO OJTHOBpE-
MEHHO 3HATh CYIIHOCTH XOTd ObI k& BoseOHUKOB. [[pn KakoMm nambosibiieM k& OH CMOXKET
JI00UTBHCA CBOEI T1esm?



