LXXXVII Mockosckaa mamemamuseckas 0AuMRUGla
11 kusacc. 3aounslii Typ (aHBaps 2024)

Bamaua 1. JIig kakoro HaubGOJIBIIErO HATYPAJBLHOTO YHCIA 7 CYIIECTBYET HATYpPAIbHOE UHUCIO M, YTO
BBIIIOJTHSETCS paBeHcTBO n! - 7! = m! 7 Kak ob6praHo, 11 HaTypaJbHOro umciaa k depes k! obosnagaercs
IPOU3BeIeHne HaTyPaIbHBIX Yncea oT 1 10 k.

Bagaua 2. Ha Beuepwnky npumnuin yaactauku OMMO u MMO. YausurebHO, HO KaXKAbli W3 TPUIIE/T-
MUX MPUHUMAJ Y9acTAe TOJIBKO B OMHOM W3 9TUX osuMmual. Kakiaple 1Boe W3 MpUIIeIINX UIN JApYy3bd,
Wind Bparu. Y kKaxkjoro ydacrauka MMO nHa Bedepunke cpeau apy3seit posuno 16 ydyacraukoB MMO u
posuo 8 yuactauukoB OMMO. V kazkmoro yaacranka OMMO Ha Bedepunke cpean BparoB pOBHO 7 ydacT-
ankoB MMO u posao 10 yuacraukoB OMMO. Ckosibko desioBek mpwuiiin Ha Bedepunky? Ecim orBeros
HECKOJIbKO, MePEINC/INTe UX BCe B TOPSAAKE BO3PACTAHUS Yepe3 TOUKY C 3amdaToil; Hampumep, 24:25;26.

Sagaua 3. Penvionumom Ha3bIBaeTCd HATYPATHHOE YUCTO, JECATHIHAS 3aIUCh KOTOPOTO COCTOUT U3 OJI-
HUX eauHull. 2Kopa BbIIUCaT B HOPs/IKE BO3PACTAHUS YUC/IA, KOTOPble MOYKHO IIPEJICTABUTH B BUJIE CYMMBI
nomapHo pa3anynbix penbioruToB: 1, 11, 12, .. .. Kakoe aucao 2Kopa wanucan wa 2024 mecre?

Samaua 4. Ha miockoctu mpoBenensl 220 IpsMBIX OOIIETO TOJIOKEHHS, T.e. HUKAKHe TPH HE TPOXOIIT
yepe3 ONHY TOYKY, HUKaKhe JBe He mapasuieabHbl. OHU MOAeJNIN ILIOCKOCTh Ha oOjactu. Ha3zoBéM pac-
CMOoAHUEM MEKTY 0DJIACTIME HAMMEHbIITee KOJNIEeCTBO MPSIMBIX, KOTOPBIE HAJI0 MMePecedb, 9TO0bl TONACTh
u3 ojHO obsactu B apyry. Hazoém obsracthb at0b0nvimiotl, ecin paccTosdnne oT Heé 1o Jiroboil JIpyroi
obsactu Menblire 220. Kakoe Hanbo/iblee KOJIXIeCTBO JIOOOIBITHBIX 001acTeil MOXKeT ObITh?

Bapgaua 5. Uzsectusr qaunbl cropon Tpeyroiabanka ABC: AB = 14, BC' = 15, CA = 13. Bayrpu orpe3ka
AB pwibpana touka D. Touka E BbiOupaerca Hayrajd BHyTpu oTpeska AD. IlepneHIuKyasp K oTpe3Ky
AD, BoccTaBieHHBIH B Touke F, mepecekaer oobennnenne orpeskoB AC' u BC B Ttouke F'. IlycTh TOUKA
D BwIOpaHa Tak, UTO cpejHee 3HAUEHHe JJIMHBI oTpe3ka FF Hambosbinee Bo3MoxkHoe. Haiiaure mmammy
orpeska AD. Ecim nHeobxoaumo, okpyriante orBer ¢ Toanoctbio 10 0,001.

Cpeduee suauenue darunv, ompeska EF — amo npedea npu n — 00 cpedHezo apuimemudeckozo 0auH
ompeskros EF, xozda E npobezaem n mouex, deaauwuzr ompesox AD na n+ 1 pasuwus wacmed.

3amaua 6. Paccmorpum Bee nepectanoBku uuces ot 1 10 2024. TIpejacraBuM KaxKIyio IEPEeCTAHOBKY KakK
9HuCJIa, 3aMucaHHbie B cTpouky. HazoBéMm ¢haunom oOMeH IBYX COCEIHUX YUCEJ B CTPOKE, OTITHMIAMOIIIXCS
xord Obl Ha 100. Ha3oBéM JiBe IepecTaHOBKHU 2KEUBAAECHIMHOLMU, €CTA OTHY MOXKHO IIOJIYUYUTD U3 JPYIroi
¢ IIOMOIIIBIO OJHOTO MJIM HecKoJbKuX uunos. Pudapa C. BbIOpaJ U3 BeexX MMepecTaHOBOK MaKCHMaJIbHOE
KOJINYEeCTBO TOMApHO He dKBHBaJAeHTHBIX. IlycTth Puuapa Boiopan N mepectanoBok. Ha ckosbko Hymeit
OKaHYHUBaCTCA ACCATHUYIHAA 3aIlIUCh YHUCJIA N?
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Bagauya 1. /s kKakoro HamOOJIBIIEr0 HATYPAJBHOIO YHUC/IA N CYNIECTBYET HATYPAJIbHOE YHUCJIO M, 9TO
BBITIOJTHAETC papeHcTBO n! - 71 = m! ? Kak o0bruHO, 1 HaTypaabHOro unciaa k depe3 k! obosnadaercs
NpPOU3BE/ICHNE HATYPAJbHBIX uncesa ot 1 7o k.

OTtBeT 5039

3anaua 2. Ha Beuepunky npunuin ydactauku OMMO u MMO. ViuBureibno, HO KaXKblil U3 MpPUIIE-
ITUX TPUHUMAJI YIACTUE TOJHKO B OJHON M3 3THX OJAUMITHA L. KaxKapie QBOE U3 NMPUIIEAIINX WIH JIPY3b,
win Bparu. ¥ Kaxkiaoro ydactauka MMO na Bedepuuke cpemau apyseit poBuo 16 yuactaukoB MMO n
posHo 8 yuactuukoB OMMO. V kaxkjgoro yyacrauka OMMO Ha BedepuHKe cpe/ii BparoB POBHO 7 yYacT-
ankoB MMO u posuo 10 yuacraukos OMMO. CkosibKo 4esoBek mpunuin Ha BeuepuHky?! Ecim oTrBeTOB
HECKOJIbKO, IIePeYuC/INTe UX BCE B LOPSIKE BO3PACTAHUs depe3 TOUKY ¢ 3aldToil; Haupumep, 24;25;26.

OTtBeT 33

Bana4ga 3. Penvlonumom HA3BIBAETCI HATYPATIbHOE UHUCIO0, JeCATHIHAS 3aIUCh KOTOPOTO COCTOUT U3 O-
Hux eauHuI, 2Kopa BBIIHCAJ B MOPSIKEe BO3PACTAHAS UHC/Ia, KOTOPbIE MOXKHO IIPEICTABATH B BUIE CYMMBI
IOMAPHO PA3JUYIHBIX penbioHnToB: 1, 11, 12, .... Kakoe ancio 2Kopa namucasa Ha 2024 mecre?

OT1BeT 12345667777

3amaua 4. Ha mirockoctu nposejerbl 220 NpaMbIX OOIIEro HOJIOKEHHUs, T.e. HUKAKHEe TPHU He HMPOXOIAT
Jepe3 OJIHY TOYKY, HUKAKHe JIBe He HapaJsuieabHbl. OHU MOAEJIUIN ILI0OCKOCTh Ha objactu. Hazosém pac-
CMoAHUEeM MEZKLY 00/1acTAME HAaNMEHbIIIee KOJUIeCTBO IPIMBIX, KOTOPBIE HAJO IIepecedb, 9TOObI MOIACThb
u3 ojHOI obsacTu B Apyry. Hazosém obsiactb at0bonvimmoti, eciim pacCcTosiHue oT Heé 0 000l apyroit
obsactu MenbIrne 220. Kakoe HanboIbIee KOJIUIECTBO JTIOOOIBITHBIX 00/1acTeil MOXKeT ObITH?

OTtBeT 23871

Bagaua 5. Uzsectasr qaunbl cropon Tpeyroiabanka ABC: AB = 14, BC' = 15, CA = 13. Bayrpu orpe3ka
AB pwibpana touka D. Touka E BbiOupaercsa Hayrand BHyTpHu oTpeska AD. IlepneHIuKyasp K OTpe3Ky
AD, BoccTaBeHHBIH B TOuKe F, mepecekaer oobennnenne orpeskoB AC' u BC B Ttouke F'. IlycTh TOUKA
D BbibpaHa TakK, 4TO CpejiHee 3HaveHue JjInHbl oTpe3ka FF' naubosibiiee Bo3mozkuoe. Haitiure jjuny
orpeska AD. Ecin neobxoaumo, okpyranTe orser ¢ ToanocThio 10 0,001.

Cpeduee suauenue darunv, ompeska EF — amo npedea npu n — 00 cpedHezo apuimemudeckozo 0auH
ompeskros EF, xoeda E npobezaem n mouex, deaauwuzr ompesox AD na n+ 1 pasnus wacmed.

OTBerT 8,367

3amaua 6. Paccmorpum Bee nepectanoku duces ot 1 o 2024. IIpeacraBuM KaxKyio NEPEeCTAHOBKY KakK
YHUCIa, 3aMMCcanublie B CTPoUuKy. HazoBéM ¢haunom oOMeH IBYX COCEIHUX UHUCET B CTPOKE, OTIMYAIONINXCS
xorg Obl Ha 100. Ha30BéM JiBe EPECTAHOBKYU IKEBUBAACHIMHBIMU, €CJIA OJHY MOXKHO IOJYYUTH U3 JAPYTOi
€ MOMONIBIO OTHOTO WM HecKOJTbKUX dumunos. Puuapa C. BeIOpas U3 BceX MepecTaHOBOK MaKCHMAJIbHOE
KOJIMYECTBO TMONAPHO He KBUBaJeHTHBHIX. IlycTth Puuaps BeiOpan N nepecranoBok. Ha ckoabko myJeit
OKaHYHMBAETCs JecATHYHAS 3amuch qncaa N7

OTBeT 3872
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