OTBeTbI M pelleHns 3aaay «3eNIEHOro» YPOBHSA CIOXHOCTU
MathCat

3apaua 1. (5 6annos) JlenpekoH xuBéT B 10 kM oT paboTbl. Hanerke oH gobupaetca ns
aoma go pabotbl 3a 10 MUHYT. Yepes Kaxabl KUITOMETP Ha €ro NyTu NEXUT NO CINTKY
3onoTa (Bcero gesstb crimtkos: Ne 1, Ne 2, ..., Ne 9). Ecnu oH nogbupaeTt cnntok, To ero
CKOpPOCTb NagaeT B 2 pa3a. 3a kakoe BpeMsi (B MUMHyTax) nenpekoH gobepétca Jo paboThl,
ecnu no nytn noadepét cnutkn Ne 1, Ne 5 1 Ne 67

OTBer: 45.

PeweHune: Pazgenum nytb rHoma Ha paboTty Ha 10 paBHbIx Yactern no 1 kM. NoHATHO, 4TO 6e3 CNUTKOB 30510Ta
rHoMm npoxoauT 1 kM 3a 1 MuHyTy. Torda OO NepBOro cnuTka oH wen 1 MuHYTY. A NOAHSB ero, crneayrLun
KMNomeTp OH npoLuen B 2 pa3a MearneHHee, TO eCTb 3a 2 MUHYThLI. [oaHsB CNMTOK HOMep 5, OH cTan natn ewe B
2 pasa MefJieHHee, Tenepb KUNOMETP NpoxoanT 3a 4 MuHyThl. U Tak ganee.

NTorooH notpammmT 1+2+2+2+2+4 +8+ 8+ 8 + 8 =45 MuHyT.

3apava 2. (5 6annos) Yuntens 3agyman ABY3Ha4YHOE YMCII0, KOTopoe gennutcs Ha 23 u ewé Ha 2 unu 3. 3aTem oH
coobwwmn NMete n Bace no ogHom undpe atoro yncna. MNeta ckaszan: «A He 3Halo, Kakas umdpa y Bacn». Bacsa
oTBeTUN: «S He 3Hal TBOKW LMdpy, HO TeNepb 3Hal, kakoe 4ucrno Gbino 3agymaHo». Kakoe umicno sagyman
yuuTens?

OTBeT: 69.

PeweHwue: [IBy3Ha4Hble Yicna kpaTHble 23 n ewé Ha 2 nnn 3: 46, 69 n 92. Y MNeTtn moxeT 6biTb undpa 6 nnm 9.
Y Bacu — aHanormyHo. 3Haumt morno ObiTb 3agymMaHo TOSbKO Ymcno 69.

3apaua 3. (7 6annoB) Bce yueHMku wkonbl NpuHAnmM yyactne B Matematmnyeckom griewimobe MathCat. CpegHee
KonuyecTtso 6annos, HabpaHHbIX Manb4YMkamu, okasanoch paBHO 86, oesovkamu — 61, a cpegHee uncno 6annos
BO Bcel wkone — 73. KakoBa gons (B npoueHTax) 4eBOYEK B 3TOM LWKoe?

OTtBeT: 52.

PeweHune: lNycTb B KOMaHae X Manb4yvMkoB M Yy AeBodvek. Torga obuwee udmcrno 6annoB, HabpaHHbIX BCEMU
y4yeHukamu, paBHo 86x + 61y = 73(x + y), oTkyaa Haxoamm 13x = 12y. NoaTomy fona AeBoYek paBHa
y/(x+y)=13y/(13x + 13y) =13y / 25y = 0,52, 1. e. 52 %.

3apauva 4. (9 6annos) NponeTtasa Hag 3a4apoBaHHbIM Nnecom, [iaren npespawiaeT 6€roHnio B >XaCMWH UK NMUOH B
konokonbyuk. A TykaH, nponeTtas Hag necom, npespallaeT 6€roH1o B MMOH UK XXaCMWH B KONTOKONbYKK. 3a AeHb
Oaten nponeten 20 pas, a TykaH — 24 pa3a. B utore Konn4ectso XaCMUHOB YBENUYNIOCh Ha 8. Kak nameHunnoco
Konu4yecTtso nNnoHoB? (Mponetasa Hag necom, NTuua coBepLuaeT 04HO U3 ABYX NpPeBpaLLEeHNN.)

OTBeT: yBENNUMNOCH Ha 12.

PeweHue: NMocne nponéta fatna nnubo Ha 1 yBenuunmBaeTcsa KONMYECTBO b xacMUHOB, NMGO Ha 1 ymeHbLUIaeTcs
KONM4YecTBO S MMOHOB, T. €. pa3HOCTb b — s Bceraa yBenuumnaeTcsa Ha 1. MNMocne TykaHa — Hao6opoT: NMBO Ha 1
YMEHbLUAeTCa KONMYecTBo b xacMnHOB, NMnbo Ha 1 yBenuuMBaeTCs KONMYECTBO S MUOHOB, T. €. pa3HOCTb b — s
Bcerga ymeHboluaeTcs Ha 1. B ntore pasHocTb b — s yBenmumnack Ha 20 U ymeHbLUMNach Ha 24, 3Ha4uT, B utore
OHa yMeHbluMnach Ha 4. Pa3 b yBennymnocke Ha 8, To s yBennumnocb Ha 8 + 4 = 12,

3apaua 5. (10 6annoB) Ansa uenbix Yncen a, b n ¢ BepHo paBeHcTBO a + 2b = 3b + 4¢c = 5¢ + 7a. Hangute
HanMeHbLLEE MONOXUTENbHOE 3Ha4YeHMEe CyMmMbl a + b + C.

OTBeT: 38.

PeweHue: MNMokaxem, 4to a = 13t, b = 29t, ¢ = —4t. 13 nepBoro paseHcTBa nony4aem a = b + 4¢, a U3 BTOporo
3b=c+ 7a.lMogctaBum a: 3b=c + 7(b + 4c) = 7b + 29¢; b = -25c/4. Ecnu ¢ = -4t (t — uenoe 4mcno), To b = 29t
na=29t-16t=13t. Toroa a + b + ¢ = 38t, " HanmeHbLLIasa NoONoXuTenbHas cymma pasHa 38.

3apava 6. (10 6annos) Ha pucyHke 1 6onbLion npsMoyronbHUK nnowaau 2024 ks. k
ed. pasgenéH npsMbIMUA JIMHUSAMU Ha 16 MEeHbLUMX MPSIMOYrofibHUKOB (Mponopumn
Ha PUCYHKE MOTyT OTNM4YaTbCsl OT HacToAwwmx). MNnowagb ceporo NpsiMoOyrosibHUKa
paBHa 1004 kB. eq. Hanagnte nnowagb HapMCoBaHHOrO BOCbMUYTOSIbHNKA B KB. €4.
OTtBeT: 1514.

PeweHune: PaccmoTpum  npsMOYrofnbHMKM € guaroHansMm B CTOpPOHax
BOCbMUWYrOfibHMKa (KpOMe, BepTuKanbHOW neBoM CTOpPOHbl). OT Kaxgoro Takoro
NPAMOYrofibHMKa BHYTPb BOCbMMWYrOflbHMKA nonana poBHO NosioBUHa nnowaan. C apyro CTOPOHbl, CyMMapHas
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nrowagb 3TMX NPsiMOYrofibHNKOB paBHa 2024 — 1004 = 1020. 3HaunT, nckomas nnowagb pasHa 1004 + (2024 -
1004)/2 = 1514 (k8. eq.).

3apava 7. (12 6annoB) Huknta 3agyman 4veTbipEX3HAYHOE YMCMO M yMHOXMN ero Ha 9. OH ¢ yauBneHuem
oGHapyxun, 4To cymMma uudp nony4yeHHoro nponsseaeHus pasHa 9. Ho nocne oH 3abbin 3agymaHHOE YMcno, HO
CMOT BCMOMHUTb HEKoTopble ero umdpbl — 2**6. Kakoe umcno mor 3agymatb Hukuta?

OTtBeT: 2226, 2236, 2246, 2256, 2336, 2346, 2356, 2446, 2456, 2556.

PeweHune: Bocrnonb3ayemcs hakTomM, YTO B UCKOMOM 4ucre umdpbl TbiCAY, COTEH U OECATKOB AOSKHbI MATU B
nopsiake HeyGbIBaHUS, a umdpa eauHnL, 4ormkHa ObiTe 6onbLue undpbl AecATKoB. [lokaxxeM 3TO: NyCTb AaHO YNCIO
abcdmasb<=sc<d. Torga abcd -9= abcd0-abcd. byaem B ckobkax 3anucbiBaTb Ldpbl NONYyYNBLUENCHA PA3HOCTMU:
a(b-a)(c-b)(d-c-1)(10-d). Jlerko yBngeTb, 4TO cymMma uudp nony4dmelierocs ymcna éyaet pasHa 9. Ecnn xoTs 6bl
ofHa napa undp HaxoanTcH B ApYroM OTHOLLEHUW APYT K ApYrY, HanpuMep, ¢ 1 d, To cymMMa uudp yBenumymsaeTcs
xoTa 6bl Ha 9, To ecTb BygeT paBHa xoTa 6bl 18: a(b-a)(c-b-1)(10+d-c-1)(10-d). Janee HaxoAMM BO3MOXHbIE
BapuaHTbl: 2226, 2236, 2246, 2256, 2336, 2346, 2356, 2446, 2456, 2556.

3apava 8. (13 6annoB) B octpoyronbHom TpeyronbHuke ABC yron A paseH 38° otpesku BB; n CC; — BbICOTHI,
Toukn B, n C, — cepeaunHbl ctopoH AC n AB cooTtBeTcTBEHHO. lNpsambie B;C, n C;B, nepecekatotca B Touke K.
Hangute BenuunHy (B rpagycax) yrna B;KB.

OTBerT: 66.

PeweHune: 3ameTtum, yto yrnel B u C TpeyronsHuka ABC 6onblue, yem <A = 38° (B NpOTUBHOM criyvae OH 6bin 6bl
TYNOyronbHbIM), MO3TOMY Touka C; NexuT Ha cTopoHe AB mexay Todkamu B u C;,, a Touka B; nexuT Ha cTopoHe
AC mexgy Toukamm C un B,. Noatomy Touka K nepeceyeHuns npsamelx B;C, n C;B, nexuT BHyTpU TpeyronbHMKa.
Mockonbky C;B, — mMeanaHa npamoyronbHoro TpeyronbHuka CC A, TpeyronbHuk C;B.A paBHOGeapeHHbIN.
CnepoBatenbHo, £AB;C, = 38°. AHanorn4Ho nonydyaem <AC;B, = 38° oTtkyga «AB,C; = 180° — 2 - 38° = 104°.
Torpa «B;KB, = £zAB;K — ZAB; K = 104° — 38° = 66°.

3apaya 9. (14 6annoB) KneTkn HEKOTOPON KneTtyaTom omrypbl Ha NNOCKOCTU pacKpalleHbl B KPACHbIN, XENTbIN U
3eneHbl uBeTa Tak, YTo nobble ABe KNeTku, nMmetowme obLlyto CTOPOHY, NoKpalweHbl B pasHble uBeTa. Kons
paspe3san ourypy Ha AOMUHOLLUKM (NPSAMOYrONbHUKK 1 X 2) 1 cocumTan KONMYeCTBO KPaCHO-3EMNEHBIX AOMUHOLLEK
(y KoTopbIX 0gHa KNneTka KpacHas, a gpyras 3enéHas) — 37 wryk. KocTta paspesan durypy Ha JOMUHOLLKN OPYrM
CnocoboM 1 cocumnTan KONMYECTBO XeNTO-3eNEHbIX U XKenTo-KpacHbIX JOMUHOLLEK — BCero 25 WtyK. M3 cKonbKnx
KNEeToK MOXeT COCToATb comrypa?

OTtBeT: 124.

PeweHune: 3ameTuMm, 4TO KOMMYECTBO AOMMHOLIEK B 000MX pas3buneHnsax OAMHAKOBO W PaBHO MOSIOBMHE
Konu4yecTsa KneTok urypbl. [py 3TOM B KaXXOoM JOMUHOLLKE, KPOME KpaCHO-3eNEHON, COOEPXUTCSH POBHO OHa
Xéntas knetka. [o3ToMy KONMYeCcTBO KPaCHO-3ENEHbIX AOMWUHOLLEK paBHO o6LLEeMYy KONMMYECTBY AOMWUHOLLEK,
YMEHbLUEHHOMY Ha KONMYECTBO XENTbIX KNETOK U, crnefoBaTenibHO, He 3aBUCUT OT pa3bueHuns. Kak n konnyectso
XKENTO-3eNEHbIX N XENTO-KpacHbIX. 3HAYMT B purype 6bino (37 + 25) - 2 = 124 kneTku.

3apava 10. (15 6annos) Y HaTyparnbHbIX YMcen n n n+1 Bbibpanm no cobcTtBeHHOMY Agenutento. Cymma aTnx aByxX
COBCTBEHHbIX AenuTernen okasanacb paBHa 212. [pu kakoM HaMMeHbLUEM N Takoe Morno ObiTb? (CoOCTBEHHbIV
OenuTernb Ynucna — HaTyparnbHbIA AenuTernb Yncna, OTANYHbIR OT 1 n caMoro yucna.)

OTBeT: 254.

PeweHune: OTMeTNM, 4TO CaMblii 6ONbLLIOKM COBCTBEHHLIN AenuTenb Yncna M He npeBbiwaeT M/2, a cnegyrowun
3a HMM — M/3. Ho Tak KaK y1cna n u n+1 pasHon YETHOCTU, TO Camblil DOMNbLUON AeNUTENb Y OOHOMO U3 YUCEN He
npesblLLaeT NOSIOBUHBI, @ 'y Apyroro — Tpetn: n/ 3+ (n+1)/2 2212, n =2 254. MNpoeepum: 254 He genutcsd Ha 3, a
255 He penutca Ha 2. Torga 254 /2 + 255 /3 =127 + 85 = 212.



