LXI YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. 9THOMMUP, 25.10-31.10.2023

Komanmgnas omumnuana. I'pymmma Crapr.

1. Iloe3d esesoicaem 6 mynneanv daurot 300 m, deuzasacy ¢ nocmoannotl ckopocmuvro. Om momenma 6ses-
da nepedneti wacmu noezda 8 myHHesv 0o momenma se3da 3adHet yacmu noezda 6 myrreas npoxrodum 10
cexynd. Ilocae 9mozo noezd menosenno mopmo3um u dasvwe Jd6u2aemcs co CKopoCmvI0, 68 NOAMOPa Pa3a
MeHvWeE ucroonot. B umoze noezd noanocmuio eviedocaem us mymuHeas ewé wepes 50 cexynd. Kaxosa
dauna noesda?

OtBet: 90 merpoB. Pemtenue. Eciu Obl m0e311] BCE BpeMst €xajl CO CKOPOCTBIO TOCIe TOPMOYKEHUsI, TO
OT MOMEHTa Bbe3J/ia B TYHHEJb IepeIHell YacTu Moe3/1a JI0 MOMEHTa Bbe3/a 3a/Hell 9acTu mpornio 661 15
CeKYHJ[ M 3a 9TO BpeMs T0e3]1 Ipoexasl PaccTosgHme, paBHoe coeil jpymue. Ho 1o yeaoBuio, 3a 50 cekyHT
[0€3]1, IPOe3KAeT PacCTosiHue, paBHoe jymHe TyHHessd, T.e. 300Mm. CremoBaTesibHO, JIJINHA T10€3/1a PaBHA
300 - (15/50) = 90 meTpos.

2. B xomnanuu u3 100 yenosek ar0bvie decamsb 4es06eX UMENOM 00We20 3HAKOMO020 cpedu 0CMANOHBIT.
Joxaosicume, umo a0bvie nAMb 4es06ek U3 IMOT KOMNAHUY UMEIOM HE MeHee UeCTNU 00WUT 3HAKOMBLT
cpedu 0CmasbHbLL.

Pemntenue. [IpeamosioxkuM, 910 HAILIACH HATh Y€JIOBEK, KOTOpPble MMEIOT He OoJjiee MSTH OOIIUX 3Ha-
KOMBIX. PaccMoTpuM JecsTKy, cojepskalnyo 3tux nsrepbix demoBek 1 BCEX mx obmux snakombix. [1o
ycaoBuio BhiOpaHHBbIE 10 YesoBeK MMeT 0OIIero 3HaKOMOT'O, HO TOTJIa Mbl HAIILIX €I1E OJHOTO ODIINero
3HAKOMOI'O JIJI NIATEPhIX desioBeK. [[poTruBopeune.

3. Jlano mexomopoe cmosnaurnoe wucao X 6e3 wyaet, eduHuy, 80cobMEPOK u desamok 6 3anucu. K ez2o
nepeoti, mpemuvet, namot, ..., 99-0i caesa yudpam npubasusu mo deotike u nosyuusu wucro A. U3
6mopoti, wemeépmot, wecmot, ..., comot caesa yu@dpv, wucsa X 6viuiu no 080UKe U NOAYUUAY YUCAO
B. Oxasanoce, wvmo A deaumcsa na B. Yemy mozno 6vims pasho wucro X ¢

OtrBer: X = 242424 ...424. Pemrenue. 3ameTnm, 910 9uca0 A — B COCTOUT U3 CTa JBOEK U JIEJIUTCS
Ha crosHadHoe uncyo B. B actaom (A — B)/B He MOIIO MOJyYUThCA 2, HOCKOJIBKY TOIJIa MepBast nudpa
qnciia X OblLia Obl eUHUIEH, ¥ He MOIJIO IOJIYIUThCs OOJIbIIe 2, TOCKOJIBKY Yncjio B Torma ObL1o OB He
CTO3HAYHBIM. 3HAYHUT, JacTHOE paBHO 1, B cOCTOUT U3 CTa ABOEK, OTKY/JIA U IIOJIyYIaeTCsA OTBET.

4. Ilo xpyey pacnonootcenvt 100 xouex, na 10 us nux cudum no 00not aseyuwke. JIa2ywru npoHymeposarsl
yucaamu om 1 do 10. Ilo xomande 6ce aseywky 00HOBPEMEHHO NPVLI2AIOM: AA2YWKE Homep 1 npvieaem Ha
cocedn01 ¢ Hell KOUKY CNpasa Uil CAEBG, AAYWKG HOMED 2 npvieaem 4epe3 00HY KOUKY HAMPaso Ul
HaAe60, U Mak dasee, aseywra Homep 10 npwzaem wepes 9 xouex nanpaso uau nareso. Ilocae neckorvrux
KOMaHO 0KA3AA0CH, ¥MO Ha Kaotcdotl Kouke nobwvieara xoms ov. 00Ha aszywka. lokaxcume, wmo xoms Ovl
00na asywra 06aricov, nodvIea.Aa Ha 00HOT U MOT dHce KouKe.

Pemnenue. Ilpeamonoxkum mporuBaoe. OUeBUIHO, KayKas JIATYIIKA BCE CBOW IPBIKKHM COBEpINAa B
OJIHOM HaITpaBJIEHUH, WHaYe OHa Obl KaKyI-TO KOUYKY ITOCeTH/Ia JBa pa3a. PaccMOTpuUM JISTYIIKY HOMEP
10. Eciiz 661 ona caenasia 10 mpbKKOB, TO OHa ObI BEpHYJIaCh Ha TY KOYKY, C KOTOPOI HAYMHAJIA JIBUKEHUE.
Cnenosarebho, Beero Ob110 9 Koman I, u Kaxkaas n3 100 kouek ObLta mocerieHa poBHo 1 pa3. Bepaemcs K
sggrymmke 10. Ona moceruna 10 Kodek u npbiraJia depe3 9 kouek. Koduku, KOTopble OHa IOCETHIa, Pa30UBAOT
OKpy>KHOCTB Ha 10 paBHbIX ayT. JIgarymka Homep 1 cTapToBasia Ha OJHON U3 9TUX JyT, 1 9 pa3 mphiraga Ha
COCEJTHIOI KOYKY B OJIHOM U TOM Ke HampasyieHnn. Ho Torja oHa obsizaHa ObLIa MOCETUTH OJMH U3 KOHIOB
JIyI'H — KO4KY, KoTopyio noceraJja jgarymka 10. [Iporusopedne ¢ Tem, 94T0 KaxKgast KOUKa IOCEIeHa POBHO
1 pas.

5. Aaéna manucanra wemoipe passUNHLLET MONOHCUMENLHBLL YUCAL, NPUYEM NPOUIBEIEHUE OBYL CAMBILT
OONDWUL U3 HUL PABHO camomy marervromy. OKasanocsb, 4mo ecau oHa 00HOBPEMEHHO 3AMEHUIM, KAHC-
doe U3 wucen Ha YooeHHoe NPou3sedeHue 8CET OCMAALHBLL, TO NOAYYUM MOM dHce Cambvili Habop Hucen.
Loxaorcume, wmo ece wucaa Anénor 60avwe 1/2.

Pemenue. Ilycrs aucia Asenst a < b < ¢ < d. Torga 2abe < 2abd < 2acd < 2bed, nosromy ¢ = 2acd =
24 > a, otkyjna a > 1/2.

6. B xaotcdoti xaemxe mabauyw, 1000 X 1000 crmoum puiyapo uau astcey. Pouaps écezda 206opum npasdy,
aotcen, ecezda aotcém. Kaocdwil 3aa68un, 4mo 6 KAEMKGT, COCEOHUT C €20 KACMKOU NO CMOPoHe, CIMOoUM
noposny axceuos u puyapeti. Moowcem au na docke bvimov posrno 2023 pwuaps?

OtrBer: Her. Permenue. 3ameruM, 9T0 KJIETKH, JeXKallie Ha I'PaHUIE KBaJpara, HO HE B yIUIy, HMEIOT
II0 TPHU COCea, IMO3TOMY B HUX HE MOI'YT HAXOJUTHCA PBHIIApU. A 3HAYHUT, U B YIJIOBBIX KJIETKAX HE MO-
I'yT HAXOJNTHCA PHIAPHU, TaK KaK B KJETKAX, COCEIHUX C YTJIOBBIMHU, HET pbinapeil. CiemoBaTebHO, BCe
phIllapy HaXOATCS BO BHYTPEHHHX KJETKaX TaOJIUIBI, U Y KayKJIOI'0 PhIapsi POBHO JIBa COCEa PhIaps.
Pacemorpum rpad, B KOTOpoM BepIIMHBI — PBIAPH, a pedpa — cocejicTBa. B a3ToMm rpade Bce BEpIIUHDI
UMEIOT CTeleHb 2, II03TOMY OH sIBJISIETCSI O0beIMHEHHEM IIPOCTHIX MUKI0B. OCTaI0Ch 3aMETUTD, 9TO KarK-
JIBII TIUKJT 00sI3aH MMETh YEeTHYIO JIIMHY (€C/IH MMOKPACUTh JIOCKY B MAXMATHYIO PACKPACKY, TO IPU 00X0Je



I[MKJIa TBeTa KJIeTOK Yeperyiorcs ). Takum obpa3oM, phiapeit o6g3aTe/bHO 9€THOE YHUCII0, & 3HAYUT UX He
MOXKeT ObITh poBHO 2023.

7. Bepa sviroorcuna 6 pad 2023 mornemot, wepedya peusku u opavt, navwuras ¢ pewku: POPOPOPOP...POP
(P — pewwra, O — open).

3a 0dun xod Bepa mootcem nepeseprymo 00Hy monemy pada, cobarodas ciedyrowue npasuia. Ilepsvim
xodom Bepa mooicem nepesepnymo a106y1o us monem. Bo ece nocaedyrowue xodv Bepa moorcem nepesopa-
YWUBAND MOABKO MOHEMY, COCEOHI0N ¢ MOT, KOMOPYI0 OHA NEPEGEPHYAL NPEIvOYULUM TOOOM (MOHENA He
Asasemes cocednets cama cebe). Onpedeaume HAUMEHDULEE BO3ZMONCHOE KOAUYECTNEO TOJ0S, 34, KOMOPOE
Bepa cmootcem nepesepryms 6ce MOHEMbL OPAOM 66EDT.

Otset: 4044. Pemienmne. [Iponymepyem monersr ot 1 10 2023. Odueuano, uro Bepa mosmkna mepesep-
HYTb KayK/[yI0 HEYETHYIO MOHETY HEYETHOE YUCJIO Pa3, & KayK/Iylo YeTHYIO - deTHoe. CHavYaa Mbl JIOKAZKEM
CJIeTyIoNIee YTBEPK ICHHE.

VTBepKIeHNe: HU OJ[HA UeTHAs MOHETa He MOXKET OBbITh IepeBepHYyTa HOJIb Pas.

JlokazaTeIbCTBO: €C/IM HEKOTOpas MOHETA HUKOIJIA HEe MePeBOPAIUBACTCs, TO JIMOO HU OHA U3 MOHET
cJeBa OT Hee He TepeBOPAINBAETCs, TNOO HU OJIHA U3 MOHET CIpaBa OT Hee He IepeBopadnBaercs. Ho s
KaKJIOl 9eTHOU MOHETHI ¢ 00enX OT He€ CTOPOH CYIIECTBYIOT HEUETHbIE MOHETBI, KOTOPbIE JTOJIZKHBI ObITh
HePeBEPHYTHI XOTs Obl OJIUH Pa3: MPOTUBOPEIHE.

[Tosromy Becero sromkHO ObITE He MeHee 2-1011 = 2022 nepeBopoToB YeTHBIX MOHET. Kpome Toro, Homepa
[I€PEBOPAINBAEMbBIX MOHET JIOJIZKHBI 9€PEIOBATHCS MEXKTy YeTHBIMEU M HEIETHBIMHE, TIO9TOMY BCETO JIOJIZKHO
ObrTh He Menee 2021 mepeBOpOTOB HedeTHBIX MOHeT. OIHAKO y HAC eCThb JIOMOJHUTETbHOE YCJIOBHE, UTO
KazKJlasg HeYeTHAs MOHETa NepPeBOPAYMBAETCS HEYeTHOe YHCJIO Pa3, a MOCKOJIbKY HEYETHBIX MOHET YETHOEe
qrcsio (1012), To U MepeBOPOTOB HEYETHBIX JOJZKHO OBITH YETHOE YUCJIO, CJIEJOBATEIHHO, X HYXKHO He
Menee 2022, yro jlaeT cymMapHo He MeHee 4044 11epeBOpOTOB MOHET.

Jl1st ocTpOeHNsT KOHCTPYKIMK HAJIO TIEPEBEPHYTH MOHETHI ¢ HOMepaMmu 2,1,2,3 B TaKOM mopsijike. 3aTeM
nepesepueM 4m, dm + 1, 4dm, dm + 1, dm + 2, dm + 1, dm + 2, dm + 3 ja m =1, 2, ..., 505 B Takom
nopsJike. 1o jgaet posHo 8§ - 505 + 4 = 4044 nepeBopoTa.

8. Baca xowem nanucamsv Ha 804uebH0T doCKe HAMYPANOHOE YUCA0, Komopoe docka bydem npeobpa3osvi-
6B NO MAKOMY NPAGUNY: €CAU 6 KAKOT-MOo Momenm ha docke okazarocy wucio v < 299, wepes munymy
ono aamensemca na wucao x + 2%, a ecau wucao x = 2%, mo uepes Munymy oMo YMEHLULAEMCA POGHO
edsoe. Moowcem au Bacsa wanucams Ha docke wucao mak, 4mobv. oHo 6ce20a 0cmasasoch UeAbiM?

OtBer: 1He moxker. Pemntenme. HeuérabiM KOpHEM HATYypaJbHOIO YUCIA @ OyJileM Ha3bIBATbH TaKoOe
HeI&THOE UnCyIo t, uto a = 2F-¢. 3aMeTnM, 9TO KOIrJIa Ync/Io Ha JOCKE JICIUTCA Ha 2, €ro HeUSTHDIH KOPEeHb
He MengeTcda. A Korma K KeajparTy uncia npudasiderca 2%, To nomygaerca wucio 22F -2 4299, Yucno 2k
760 MenbIne, 160 Gosbire, em 99. B nepsom ciydae nomyuaercs aucio 228 - (12 + 2972F) 5o propom —
299 . (226799 .42 1 1). B oboux ciydasx HeUSTHBIN KopeHb uncia ysenuauics. CreoBaTe/bHo, HedéTHbIi
KOpeHb BCE BpeMsl yBeJIMInBaeTcs U Kora-Huoy/ b ctageT 6osbie, yem 29, Ho Toria ero npujiércs 1eamuTh
Ha 2 U HOJIYIUTCS HEIEeI0€e YUCIIO.



