Mockoeckutl 2ocydapcmeeHHblll yHugepcumem umeHu M. B. /lomoHocosa

OsiMMnMaa MKOJbHUKOB «Mokopu Bopobbesbl ropbi»
0 MaTeMaTUKe

3adanus 3akaouumenvHoz2o ymana 2024/2025 yueonozo zooa onsa 5-6 knaccoe

1. Ha pucynke noka3zana nupaMuia U3 KyOMKOB, COOpaHHas B YIITy
KOMHaThl. He Bce KyOMKM BUAHBI, HO U3BECTHO, YTO KaX/IbIi U3 KyOUKOB
CTOUT MO0 Ha 1oy, TM00 Ha Apyrom Kyouke (0e3 casuros). U3

CKOJIBKUX KyOWKOB COCTOUT TTUpamua?
OtBerT: 23 Ky6uKa (no cnoam: 10+6+4+2+1)

2. Mama ucnieksia 12 mupoKKOB C MATHIO Pa3HBIMUA HAYMHKAMU M IPUHECIIA MPOIaBaTh HA
HIKOJIBHYO sipMapKy. Kakerid muposkok ¢ kapTomkoi crout 60 pyo6., ¢ kamycroit — 70 pyo0., ¢
s6moxom — 80 py6., ¢ masimHOU — 90 pyO. U ¢ KIIyoHHKOH — 100 py6. C KapTomKkoii 66110 4
NUPOKKa, a OOJIbIIE BCETro OBIJIO MUPOXKKOB ¢ S0I0UHOM HauMHKON. Kakyio cyMMy mosyduT

Mara, eciau npoaact Bce MUPOKKHU?
OrBet: 900 py6.

Pemenne: M3BecTHO, UTO MUPOKKOB € KAPTOLIKOM 4, a ¢ 16710K0M O0JIbIIIE BCETO,
3HAYUT, UX HE MeHee 5. MIX He Moriio ObITh 6, TaK Kak TOrJa Ha OCTABIIKECS TPU
HA4YMHKH (KaIyCTy, MAJIMHY U KIIyOHUKY) IPUIETCS BCETO J1Ba MUPOKKA. 3HAUMT,
HUPOXKKOB C I0JI0KOM 5, C KapTOUIKOM 4, a OCTAJIbHBIX COPTOB 10 0AHOMY. OO0m1as
ctoumocTtb paBHa 60 X 4 + 70 + 80 X 5+ 90 + 100 = 900

3. HazoBem rox 3ameuamensusim, €CIu HOMEp TOa JEIUTCS Ha CyMMY JIBY3HAYHBIX
4yHucell, U3 KOTOPBIX 3TOT HOMEp coctaBieH. Hanpumep, 2025 roa — 3ameuamenvhbiil,
nockoibky 2025 nenutcs Ha 20 + 25 = 45. HazoBurte Onmxalmil cieayommii

3ameyamenbuwulii TOA?
OTtBeT: 2035
PeweHue: MNpeanonoxunm, 4To MCKoMbli rog, Hactynut B 21 Beke. Ecnm 20ab genutcs Ha 20+ab, 3HauuT
20ab — (20+ab)=1980 — Toxke. Hago HaTM HammeHbwuin genutenb 1980, 6onbwinin 45. Ans 3toro
Pa3foKMM Ha NPOCTble MHOMXKUTenn: 1980=2*2*3*3*5*11, torpa 20+ab foKHO 6bITb NpoM3BEAEHNEM
HeKoTopbIX M3 HUX. Ecnm 11 BXxoguT B pasnoxkeHue ab, To 6amKaiwnin K 45 BapuaHT, 3to 20+ab=>55.
Jonyctum, 4to He BxoguT. Torga ecanm 5 BXoguT B pasnoxeHwe, To OAMMNKaNWMK BapuaHT
ab+20=50=5*5*2 — He noaxoAuT, T.K. 5 TONbKO 0AHa B pa3noxeHuu. OcTaBlUMECH MPOCTbIE MHOXUTENU
AaloT npounsseseHue He bonblue 36. OcTaeTca BapuaHT ab+20=55.

4. Ha pucyHKe OKOJIO HIECTH TOYEK IOCTAaBUIIN
OoykBbl A, B, C, D, E, F. Eciiu OyKBBbI CT€pPETH, TO
CKOJIBKO €CTh JPYTUX CIIOCOOOB PAaCCTaBUTh T€ e
OyKBBI OKOJIO 3TUX LIECTH TOYEK C YCIOBUEM: €CIIU TPU
OyKBBI COOTBETCTBOBAJIM TOUKAM, JISKAIIMM Ha OJTHOU
IIPSIMOM, TO U IIPX HOBOM PACCTAHOBKE OHU JOJIKHBI
COOTBETCTBOBATh TOUKAM Ha OJHOM IpsIMOi (He
00s13aTeNIbHO Ha TOH K€ caMOM, M HE 0043aTCILHO B

TOM K€ MOpsJIKE)?
Orsert: 4!-1=23




PeweHune: /ltobaa nepecTaHOBKA MpAMbIX MO3BOAAET OAHO3HAYHO BOCCTAHOBUTb METKMU.
MOCKONbKY 04MH CNOCob yrKe YUTEH, TO MUHYC OAMH.

5. Jana nocka 5 x 5, B Kax0i u3 25 kiietoyek KoTopoit crout aubo 0, nubdo 1. Hukakue

3 eIMHUIIBI HE MOTYT CTOSITh B MOJPS MAYIIMX KJIETKaX M0 TOPU3OHTAIIHU, TI0 BEPTUKAIN WU
o quaroHaiau. Kakoe HanOoJIbIlIee YMCIIO €IUHHUI, MOKET OBITH HA JOCKe?

OtBerT. 16, cm. puc.
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PeweHune: PaccmoTpum aga cnyyas:
B ueHTpe He cTOUT eaAnHMLA:
3aMeTum, YTO B KaxKA0M NPAMOYTrOJibHUKE CTOUT He bosee 2 eANHWULL:

2)

Ecnn B LeHTpaNbHOM KNETKe He CTOUT eauHuLa, To X byaeT He 6onee 16.

[onyctum, B LLEHTpe CTOUT eanHNLA:

Toraa Ha KaXaol U3 ABYX KeNTbIX AMaroHanen moxKet bbiTb He 6osiee 2 eAUHUL, U B KaXKA0M CEpoM

NPAMOYronbHUKe — He Bbosiee 2 eAMHUL, U B LEEHTPaSIbHOM «KpecTe» Toxke He 6osiee 2 eAuHML, He cuyuTan
LEeHTpanbHOMW, uToro: 2+2+4*2+2+1 =15< 16

6. Y xanana mmpunoi 20 MeTpoB OT O6epera A 10 cepearuHbI 4 I'unpa
BOJIa TEUET CO CKOPOCThIO 1 M/cek, a mocie cepeauHsl 1o Oepera b .
CKOpOCTh TeueHus yaBauBaercs. Ha Oepery A y Boasl cuaut ['uapa. —> lwmc
Hanpotus, Ha pacctosiHuu 7 MeTpoB OT Oepera b, cuaut e€ moapyra
Boiapa. OHu 0JHOBpEMEHHO OpocaroTcsi HaBCTpedy APYT APYry — — 2w/c
I'unpa co ckopocthio 1 M/cek, a Beiapa co ckopocthio V (1 Ha cyiie, b o
u B Bozie) OHu 00e epxaT MmyTh NEPIEeHIUKYIISIPHO KaHaly, HO BOJA, Brizpa

KOHEYHO, OyZIeT CHOCUTh UX B cTOpoHy. HalimuTte ckopocTs V, ipu
KOTOPO# BCTpeYa MOJAPYT MPOU30KIET KaK MOXKHO OJIMKE K cepeIuHe KaHaua.

OtBet:v=1.4
PeweHune: Ha camom paene BoMnpoc C NOABOXOM — MpPU HenpasBW/IbHOM Bblbope V BbiApbl
PasMUHYTCA, N HY}KHO HalTU TaKyk CKOPOCTb, YTOObI BCTPeYa XOTb KaK-TO COCTOANACh.

[JevictBUTeNbHO, faBaiiTe NpeacTaBMM, YTO KaHan 3anoJ/iHeH ABYMA PAAAMMU TOHKMX bpéseH —
6péBHa annHoM no 10 mMeTpoB M MOBEPHYTbI NOMNEPEK TeyeHus. BepxHuit paa BpéBeH ABMMKETCA €O



CKOPOCTbIO 1 METP B CEKYHAY, @ HUKHUI — CO CKOPOCTbIO 2 MeTpa B CeKyHAy. M'vapa 3aberaer Ha Kakoe-
TO 6peBHO U3 BepxHero paaa, Boigpa 3aberaeT Ha HPEBHO U3 HUMKHETO — W NOCAE 3TOTO OHWU beryT BAO/b
cBOMX bpéeH. YTobbI BCTPEYa COCTOANACh, HYXKHO, YTOObI 3TV ABa 6peBHA COCTbIKOBA/IMUCL POBHO B TO
MrHOBeHWe, Korga M'mapa (Mnam Boligpa — cmoTps KTo bbicTpee) A06eKMT 40 cepeamHbl Nepenpasbl — Toraa
OHa NepecKouUT Ha NpaBuIbHOE BPEBHO, Ha TO, MO KOTOPOMY BEXKUT Noapyra.

MepBas BepcuA — NyCTb A0 CepeAuHbl nepenpasbl nepBoi Aobepértca Mapa. 3HauuT, oHa
nepeckounTt c 6pesHa Ha 6peBHO npu t = 10, Ha 10 MeTpOB NpaBee Ha4YasIbHOIO NOJOXKEHUsA, U Bolape
HY»XHO 6erKaTb TaK, YTOObl CECTb POBHO Ha TaKoe BPEeBHO M3 HUMKHETO PAAa, KOTOPOE B MOMEHT BPpEMEHMU
t = 10 oKaxkeTcs Ha 10 MeTpoB NpaBee Ha4Ya/IbHOIO NOIOXKEHUSA. B HUXKHEM paay cKopocTb OpéBeH BABOE
BblLE, MO3TOMY TaKoe 6peBHO MOPABHSAETCA C Ha4yaNbHbIM NosoXKeHWem npu t = 5. To ecTb Bblape Hy*KHO
noAocnertb K 6epery KaHana poBHO K 3STOMy MOMEHTY. PacctoaHue Ao 6epera 7 MeTpos, 3HauuT, 5=7/v,
To ecTb Vv =7/5. JeNcTBUTENbHO N NPU TaKoM v Fnapa oKaxeTcA nepsoii Ha cepeanHe KaHana? [a, Boiape
[0 cepeauHbl KaHana HyXHo bexatb 17 meTpos, a 17/(7/5) > 10.

BTopasa BepcuMa — Ha cepeamHe nepenpaBbl NepBOM OKasbiBaeTcA Bbiapa. 3HauuT, Bbiapa
nepeckakmsaeT ¢ bpesHa Ha 6peBHO npu t = 17/v. BpeBHO TMAPbLI ABUMKETCA CO CKOPOCTbIO METp B
CeKyHAy, 3HaYUT BpEBHA COCTbIKYIOTCA Ha 17/v MmeTpoB npasee HayaibHOro NooXeHus. To ecTb BpeBHO
Bbiapbl npu t = 17/v Haxoannocb Ha pacctoaHumM 17/v npaBee HayanbHOro NonoOXeHus, npu t = 0 oHo
6b110 Ha 17/v neBee Hauya/IbHOTO NOJIOXKEHUSA, BbiApa MOXKET BCKOYMTb Ha HEro B MOMeHT 17/2v — Ho ao
KaHana oHa gobupaetca 7/v cekyHa BpemeHn. YpasHeHue 17/2v = 7/v pelueHnin He nmeer.

Mornu 6bl noapyrn BCTPeTUTbEA Ha bepery? HeT, He moran. Ecam Bapyr M'mapa nepeceKkaert KaHan
bbicTpee, yem Bbigpa poberaer go bepera, 1o 'mapa 6yaeT cABMHYTA OTHOCUTE/IBHO HayasibHOro
NONOXEHNA NO roOpU3oHTann, a Boiapa — Her.

3HauuT, OTBEeT Bcero oauH, v = 1.4, n oH obecneumBaeT 6AnKaANLLIYIO K cepeanHe BCTPedy NpocTo
noToMYy, YTO NPU APYIUX V BCTpeYn He byaerT.



