Mockoeckultl 2ocydapcmeeHHblll yHugepcumem umeHu M. B. /lomoHocosa

OsiMMnMaa MKOJbHUKOB «Mokopu Bopobbesbl ropbi»
10 MaTeMaTHuKe

3adanus 3akniouumenvHozo ymana 2024/2025 yueonozo zooa onsa 7-8 knaccoe

1. Mama ucnekna 13 nupoKKoB C MATbIO Pa3HBIMM HAYMHKAMU U IPUHECIIA IPOJaBaTh
Ha IIKOJIbHYIO sipMapKy. Kaxkaplil nupokok ¢ kapTowmkoi ctout 60 pyo0., ¢ kamycroit — 70
pyo0., ¢ ss6;10k0M — 80 py0., ¢ MamuHOM — 90 py6. u ¢ KI1yOoHHUKOI — 100 pyO.

C kaprtourkoi 0p110 4 MUPOXKKA, a OOJIBIIIE BCETO OBLIO MUPOIKKOB C SIOJIOTHOM
HaunHKOH. Kakyro HanGombIIy0 1 HAMMEHBIIYIO BO3MOXKHYIO CyMMY IIPH 3THX YCIOBUAX
MOJKET MOy4YuTh Maria, eciii mpoacT Bce MUPOKKHU?

oreer: 970 py6. u 1000 py6.

Pewenue: I3BECTHO, UTO MUPOKKOB C KAPTOMIKOi 4, a ¢ s10JI0KOM OOJIbIIE BCETO,
3HAUUT, UX HE MeHee 5. OCTaBIIMXCSI HAUMHOK ObLIO KaK MUHUMYM 10 OTHOMY
nupoxkKy. HeBakHo, B kKakoM nopsake Mama npoaaet nupoxku. J[ormyctum, 4To
Maiiia B Havasie npojana 4 ¢ KapToOLIKoM, 1 ¢ kamycToi, 5 ¢ si6;10k0M, 1 ¢ MainHOM 1 1
¢ KIyOHuKOM, Bcero 4+1+5+1+1=12. Ilpu sTom Mamma Beipyunt 4- 60+ 1-70+5 -
80+1-90+1-100 = 900py0. Ilociae yero y Hee ocTancs OAUH MUPOKOK, IPUIEM
ATO HE MOXET ObITh MUPOKOK ¢ KapToikoi. HanMenbiiast Bo3moskHas iea — 70 pyo.,
HauOosbimas 100pyo.

2. HazoBeM roj 3ameuamenvHbiM, €CIM HOMEP To/1a IETUTCSA Ha CyMMY JBY3HAaUHBIX
4yucell, U3 KOTOPBIX 3TOT HOMEp coctasieH. Hanpumep, 2025 ron — 3ameuamensvhsiu,
nockoabky 2025 nenutcs Ha 20 + 25 = 45. HazoBute OnvKkaluii ciaeay o
3ameuamenvHulil TOA?

orser: 2035

Pemenmne: bynem uckars 3amedarenbHoe 4nuciio Ha oTpe3ke [2026; 2099]. Ono
MoskeT ObITh 3ammcano kak 20ab. Eciu 20ab nenutes Ha 20 + ab, 3Hauut 20ab —

(20 + %) = 1980 Toxe menurcs Ha 20 4+ ab. Taxke 3aMETHM, YTO JTOTKHO OBITH
BEITIONTHEHO yenoBue 20 + ab > 45, mockonsky 20ab > 2025. UTak, 3a1a4a cBeach K
HaXO0XKIEHUIO HauMeHblero geantelst 1980, Oobiiero 45.

Paznoxum 1980 Ha mpocteie MHOXkuTean: 1980 = 22 x 32 X 5 X 11, torma 20 +
ab = 2¥3Y5%11v, TZe X, Y, Z, W LieJible HeOTpULiaTeJbHbIE YUCIA, YAOBIECTBOPSIOIINE
yenoBusiM x < 2,y < 2,z<1,w < 1.

Ecmu w = 1, To 6mmkaitnree k 45 uncio, kpataoe 11 — 310 20 + ab = 55. Eciu
w = 0,z = 1, o 6mmkaiiee k 45 9ucio, kpatHoe 5 — 310 50, HO OHO HE SBIACTCS
nenuteneM 1980 (a cienyroliee 4uciio, KpaTHOE 5, Mbl YK€ PAaCCMOTPENH paHee).
[pemonoxuM temeps, uto w = z = 0. Torma 20 + ab = 2¥3Y < 22 x 32 = 36 < 45.
3naunT, GmmkaiinmM seisercsa 20 + ab = 55, koTopomy cooTBeTcTBYeT 2035 rogI.

Koneuno, smy 3a0auy mosicto 6vLio pewiums npocmo nokazas, ymo yucia 2026,
2027, ..., 2034 ne oenamcsa na 46, 47, ..., 54 coomeemcmeenno, a yucio 2035 oenumcesa



Ha 55. Ho smo donowcen 6vimov noamwili nepebop, u OH n03MOMy 00CMAMO4HO

2POMO30OK.

3. Jlana mocka 5 x 5, B Kak10# u3 25 KieTouek KoTopoit ctout nu6o 0, nudo 1. Hukakue
3 eIMHUIIBI HE MOTYT CTOSITh B MOJPS UAYIIUX KJIETKaX [0 TOPU3OHTAIIU, IO BEPTUKAIN WU

o nuaronaiu. Kakoe HamnOobIlIee YUCIIO €AUHUL] MOXKET OBITh HA TOCKE?
OTtsBer. 16, cm. puc.
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PeweHune: PaccmoTpum ABa cayyas:
1) B LeHTpe He CTOUT eanHNLA:

3ameTnMm, YTO B KaXKA0M NPAMOYTroJibHUKe CTOUT HE 6onee 2 eaNHNLL

Ecnu B LEeHTPaNbHOW KNeTKe He CTOUT eaMHMLa, TO UX byaeT He bonee 16.

2) [lonyctum, B LLEeHTPe CTOUT eanHULA:

Toraa Ha KaXKAaol U3 ABYX XKenTbiX AnaroHane MoxeT bbiTb He 6onee 2 eAMHUL, U B KaXKA0M CEPOM
NPAMOYro/ibHUKe — He 6onee 2 eAMHUL, U B LEHTPaAZbHOM «KpecTe» ToXe He bonee 2 eAuHUL, He cyuTan
LUEeHTpanbHOM, utoro: 2+2+4*2+2+1 =15< 16

4. Ha pucyHKe OKOJIO IIECTH TOYEK MOCTABUIN OYKBBI
A, B, C,D, E, F. Ecnu OyKkBbI CT€pPETh, TO CKOJIBKO €CTh
JIPYTHX CIIOCOOOB pacCTaBUTh TE K€ OYKBBI OKOJIO ITHX
IIECTU TOYEK C YCIOBUEM: €CIIA TPU OYKBBI
COOTBETCTBOBAJIM TOUKAM, JISKAIIIUM Ha OJHOM MPSIMOMA, TO
Y TIpU HOBOM pacCTaHOBKE OHU JOJIKHBI COOTBETCTBOBATh
TOYKaM Ha OJHOU MpsAMOii (He 00s3aTeIbHO Ha TOM XKe

caMoii, M He 00s3aTEILHO B TOM K€ IMopsake)?
OtBer: 4!-1=23
PeweHune: Jlobas nepecrtaHOBKa NpAMbIX NO3BONAAET OAHO3HAYHO BOCCTAHOBUTb METKW.
MocKoNbKY 0AUH cnocob yxKe YUTEH, TO MUHYC OAUH.




5.V kanana mupunoit 20 MeTpoB oT 6epera A 10 cepeluHbl 4 ['uapa
2

BOJIa TEUET CO CKOPOCThIO 1 M/ceK, a mocie cepeuHsl 10 oepera b _
CKOpOCTb TeueHus yaBanBaetcs. Ha 6epery 4 y Boasl cunut ['uapa. > 1 m/c

Hanpotus, Ha paccTosiHuu 7 METPOB OT Oepera b, cuaut e€ moapyra

Brigpa. OHu 0THOBpeMEHHO OpOCarOTCs HaBCTPedy APYT APYTY — > 2 m/c
I'unpa co ckopocthio 1 m/cek, a Beiipa co ckopocthio V (1 Ha cyiie, b o
u B Bojie) OHu 00e aepkaT MyTh NEPICHINKYIISIPHO KaHAITy, HO BOJI, Brizpa

KOHEYHO, OyJIeT CHOCUTh UX B cTOpoHy. HalinuTte ckopocTs V, npu
KOTOpO# BCTpeya NoJApyT NPOU30MAET KaKk MOXKHO OJIMXKE K Cepe/InHe KaHala.
Otset:v=1.4
PeweHue: Ha camom pene BONpPOC C noABOXOM — MPU HENpasuibHOM Bbl60pe V BblApbl
Pa3sMUNHYTCA, N HYXKHO HaNTK TaKYH0 CKOPOCTb, yTOObI BCTPEYa XOTb KAaK-TO COCTOANACD.

[JelicTBUTeNbHO, AaBaliTe NPeACTaBMM, YTO KaHal 3ano/iHEeH ABYMA pPALaMU TOHKUX BpéseH —
6péBHa annHoi no 10 MeTpoB M NMOBEPHYTLI MOMNEPEK TeyeHUA. BepxHuii pag 6péseH ABMMKETCA CO
CKOPOCTbO 1 MeTp B CEKYHAY, @ HUXKHUIM — CO CKOPOCTbIO 2 MeTpa B CekyHAy. Mmapa 3aberaeT Ha Kakoe-
TO 6peBHO M3 BeEpXHEro paaa, Bolapa 3aberaet Ha 6PEBHO U3 HUMKHENO — U NOC/e 3TOro OHM beryT BAO/b
cBOMX BpéBeH. YToObI BCTPEYa COCTOANACh, HYKHO, YTOObI 3TN ABa HPEBHA COCTbIKOBA/IMCb POBHO B TO
MrHoBeHue, Korga Mvapa (wam Boiapa — cmoTpsa KTo 6bicTpee) A06EXUT A0 cepeamHbl nepenpasbl —
TOrAa OHa NepPecKoYUT Ha NpaBMAbHOE BpeBHO, Ha TO, MO KOTOpOoMy BeXUT Nnoapyra.

MepBan BepcuAa — MycTb A0 CepeauHbl nepenpasbl nepBoit aobepétca MNmapa. 3HaAYMT, OHa
nepeckouunT c 6pesHa Ha bpeBHo nNpu t = 10, Ha 10 MeTpPOB NpaBee Ha4yaNbHOTO NOMOMXKEHUA, U Bblape
HYHO 6exaTb TaK, YTobbl CECTb POBHO Ha TaKoe BPEeBHO 13 HUXKHErO PsAAa, KOTOPOE B MOMEHT BPEMEHMU
t = 10 okarkeTcA Ha 10 MeTpoB NpaBee HauyaNbHOro NOJIOXKEHMUA. B HUXHEM paay ckopocTb 6péBeH BaBoOE
BbllLE, MO3TOMY Takoe 6peBHO NOPaBHAETCA C HayaIbHbIM NMoJioXKeHnemM npu t=5. To ecTb Bbiape HyKHO
nogocneTb K bepery KaHana POBHO K 3TOMY MOMeHTY. PaccToaHue o bepera 7 MeTpos, 3HauuT, 5=7/v,
TO ectb v = 7/5. [leiicTBUTE/IbHO N MPpU Takol v Fnapa OKaxKeTca nepsBon Ha cepeanHe KaHana? [a,
Bblape [0 cepeamHbl KaHana HyxHo 6exatb 17 meTpos, a 17/(7/5) > 10.

BTopas Bepcusa — Ha cepeauHe nepenpasbl NepBOi OKasbiBaeTca Bbigpa. 3HaumT, Bbigpa
nepeckakusaet ¢ bpeBHa Ha 6peBHO npu t = 17/v. BpeBHO MMApbl ABMMETCA CO CKOPOCTbIO METP B
CeKyHAY, 3Ha4nT BpEBHa COCTbIKYOTCA Ha 17/v MeTpoB nNpasee HayaibHOro noaoxKeHua. To ecTb 6peBHO
Bbigpb! npu t = 17/v Haxoamnocb Ha pacctosiHumn 17/v npasee HayasbHOroO NooXeHus, npu t = 0 oHo
6b110 Ha 17/v neBee Ha4aIbHOIO MONOMKEHMUSA, BblApa MOMKET BCKOYMTb Ha HEro B MOMeHT 17/2v — Ho Ao
KaHana oHa aobupaetca 7/v cekyHa BpemeHun. YpaBHeHue 17/2v = 7/v pelueHuit He nmeer.

Mornu 6bl noapyru BCTpetTuTbes Ha Bepery? Het, He moraun. Ecam Bapyr Mapa nepecekaer
KaHan bbicTpee, Yem Bbiapa goberaet fo 6epera, To M'mapa byaeT caBMHYTa OTHOCUTENBHO HAYa/IbHOTO
NOJIOXKEHWUA NO roPU30HTa M, a Bbiapa — Her.

3HauuT, OTBET BCEro OAMH, V = 1.4, 1 OH obecneymBaeT 6MKaMLLYIO K cepeanHe BCTpeyy NpocTo
NOTOMY, YTO NPU APYIUX V BCTPEYN He byaerT.

6. HazoBeM CII0BOM pazmax pasHOCTh MEXK1Y HAaMOOJBIIMM M HAMMEHBIIMM YKHCIIOM B
Habope uucen (x4, ..., X, ). Hanpumep, pasmax nadopa (4, 1,7, 1, 3) pasen 6 (passocts 7 u 1).
Jan Haoop 2025 gucen (X4, ..., X2925) ¢ pasmaxom 1. Haiinre HanGOIBIINI BO3MOKHBIN

pa3max y Habopa uncen (Vq, ..., Y2025), TI€
x1+x2 x1+x2+x3 x1+"'+x2025
V1i=X, Y2 = Y Y3 = - 3 Y2025 = 2025

OtBet 2024/2025.



Pemenne: He orpannumBas OOIIHOCTH MOXKHO cyuTaTh minx; = 0, maxx; =
1, T.k. pa3Max He MEHseTCd MpU CABUIE HA OJHO WU TO XK€ yucio. Yucma us
MOCJIEIOBATENBHOCTA y; MPU CIABUTE Xi U3MEHSTCS, HO TakuM K€ o0pa3om, BcCe Vi
CABHUHYTCS Ha OJTHO U TO K€ YHCIIO.

IIycth y, = miny;, y; = maxy;.
Cnyuaaii 1) k < [, Torma
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Cnyuait 2) k > 1, Torna
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Htak, B 000MX Cily4asx pa3mMax He NpeBOCXOoauT 1 — 2025
Jlerxo moctpouts npumep x; = 0,x, = X3 = *** = X025 = 1, B KOTOpOM pa3max
paBeH 1 — ﬁ.



