OTBeTbl U pelueHUs 3aaay «3efIEHOro» YpoBHSA CITIOXXHOCTHU
MathCat

3apava 1. (5 6annoB) PaHo yTpom Muwa 1 Cepéxa nownm HaBcTpedy Apyr K apyry
N BCTPETUNMCH Yepes3 24 MUHYTbI POBHO NocepeanHe Mexay ux gomamu. B oben oHun
noexann u3 CBOMX [OOMOB Ha Benocunegax HaBCTpeyy Apyr Apyry M CHoBa
BCTPETUNMCb NOcCepeanHe, HO yxe yepe3 12 MuHyT nocne crapta. CKOMbKO MUHYT
NPoOVAET A0 UX BCTPEYU, ECnvM BEYEPOM, BbINaA M3 CBOMX AoMoB, Muwa noeget Ha
Benocunege, a Cepéxa nonget newkom? (Bce ckopocty NnocTosiHHbI. CKkopocTb Cepéxm NELKOM U CKOPOCTb
Muvwn Ha Benocunee Bceraa oavHaKkoBble. )

OtBeT: 16

PeweHue: V3 ycrnoBuma CTaHOBUTCS SICHO, YTO CKOpocTn Muwm n Cepéxn n newwkom, 1 Ha Bernocunene pasHol,
TakK Kak BCTpe4a npousoLuna nocepeguHe nytu. Nprnyém ckopocTb ABUXKEHUSA Ha Bernocuneae B 24 : 12 = 2 pasa
©ornbLue CKOPOCTY ABMKEHMS NewwKoM. Torga BevepomM Cepéxa NporaéeT Nuub TPETb NyTU 40 BCTpeun ¢ Muwien
(T.K. €ero ckopocCTb B 3 pa3a MeHbLLE UX CKOPOCTM CONMXKEHMS) N NOTPATUT Ha 3T0 24 - 2 : 3 = 16 MUHYT.

3apaua 2. (5 6annosB) 3a kpyrnbIM CTONOM cngaT 6 rocten. Ha 3aeTpak nm npmHecnu 19 nupoxkos. Okasanoch,
YTO KaXabl rOCTb Cben NMbo B 2 pasa bonblue NMPOXKOB, MO0 Ha 2 MeHbLUe, YeM ero cocef crnpaea. Kakoe
HanbornbLUee YMCNOo NUPOXKKOB MOTTM CbeCTb rocTn?

OTBerT: 18

PeweHue: MNokaxeM, YTO Kaxabl rOCTb Cben YETHOE Yncno nupoxkos. OTcloga 6yaeTt cnefosath, YTO FOCTH
He Mornn cbecTb Bce 19 nupoxkos, a Makcumym 18. [lecTBUTENBHO, KTO-TO OOMKEH Bbin cbecTb B 2 pasa
fornbLle NMPOXKOB, YEM €ro cocef crpasa, M Torga Kaxabli CbecT YETHOE YMCO MUPOXKOB. MHave Kaxabin
rocTb cben Obl Ha 2 NUPOXKa MEeHbLLIE, YEM €ro cocepq crnpaea, U Torga nepBbi FOCTb Cben Obl HA 2 - 6 = 12
NMUPOXXKOB MEHbLLE, YEM OH caM. Toraa KTo-TO Cbesl YETHOE YMCIIO MMPOXKKOB, U OCTanbHble — ToXe. NMokaxem,
YTO rOCTU MOINKM CbecTb 18 Nnpoxkos: 2, 4, 2, 4, 2, 4.

3apava 3. (7 6annoB) Kocts nogyman, 4to ecnum ntoboe HaTypanbHOe YMcno yMHOXUTb Ha 101 n npnbasuTb K
npoussegeHnto 1, 1o pesynbtat Oymetr genutbea Ha 102. Cepéxa npegnoxun npoBeputb KocTWHO
npeanonoXxeHune Ha yucne 23: 23 - 101 = 2323, 2323 + 1 = 2324 — 370 4ncno He genutca Ha 102. A kakoe
Hanbornbluee TpEx3HavyHoe YMcno nocne aencteun Koctn gact pesynbTtat, KpaTHbin 1027

OTtBeT: 919

PeweHue: lNMyctb N — Tpéx3HadHoe uncno. MNocne gencteun Koctn nonydaetca ymicno 101n + 1. 310 ymcno
JOImkHO genntbes Ha 102. 3ametm, yto 101N + 1 =102n - n+ 1 =102n + (1 - n). Tak kak 102n genuTcs Ha
102, To 101n + 1 genutca Ha 102 Torga mn Tonbko Torga, korga (1 - n) genutca Ha 102, To ecTb (N - 1) genuTea
Ha 102. Takum obpasom, n = 102k + 1, rae k — uenoe 4ncno, npuHuMatowee 3HadeHus ot 1 go 9. Torga
Hanbornbllee NCKOMOE TPEX3HAYHOe Yncno pasHo 102 - 9 + 1 =919,

3apauva 4. (9 6annos) Ha gocke 3anucaHbl B pag Tpu dmicna. Cawa npogosmkaeT 3TOT pag BNpaBo: Kaxagoe
HOBOE YMCNO paBHO CyMME CamMOro npaBoro M TpeTbero cnpaea uucna. Hanpumep, 4eTBEPTOE YNCHO pPaBHO
CyMMe TPETbEro 1 NepBOro, NATOE YMCIO paBHO CyMME YETBEPTOro M BTOPOro, U Tak ganee. Tak oH gonucan
naTb Yncern. Cymma Bcex BOCbMU YMcen okasanach paBHa 324. Hagnte cymmy 4eTBEPTOro, NATOrO 1 LWECTOro
yucern.

OTtBerT: 108

PeweHue: Boinnwem nepeble BoceMb 4ncen: a, b, c,a+c,a+b+c,a+b +2c,2a+b + 3c, 3a + 2b + 4c.
Torga cymma Bcex uncen pasHseTcsa 9a + 6b + 12¢ = 324. 3ameTuMm, 4TO UCKOMasi Cymma paBHa
(@a+c)+(a+b+c)+(a+b+2c)=3a+ 2b+ 4c, 4To cocTaBnseT TPETb OT CYMMbI BCEX HANUCaHHbIX YMCEN.
Takum obpasom, oTBeT paBeH 324 : 3 = 108.

3apava 5. (10 6annoB) Cepéxa Bbinucan Ha gocky k HaTypanbHbIX 4ucen, gawowmx B cymme 180. Ons
nocyMTana y Kaxgoro 4ucrna ero cymmy umdp 1 3anucana pesynbTaTtbl B psA Ha BTOpylo Aocky. Okasanoch,
4YTO BO BTOPOM psAy KaXAoe 4UCro, KpOMe MepBOro, Ha OOHO WM TO Xe HaTypanbHoe 4ucno Gonblue
npegbigyLiero. Npu kakom Hanbornblwem K Takoe MOrfno NPon3onuTm?

OTtBeT: 12



PeweHune: OyeBnaHo, 4to Yncna B ONUHOM psily OTnMYaoTcs XOoTa 6bl Ha 1. Bbinuwem HaumeHblume Yncna
(n min) c 3agaHHon cymmon undp (S(n)):

Stn) |1 (2 |3 |4 |5 |6 (7 |8 (9 |10|11(12 |13 (14|15 |16 |17 |18

nmin|l |2 [3 |4 (5 |6 |7 [8 |9 [19]29 3949 |59 (69|79 (89 |99

Hangéwm, yto cymma 13-Tu yncen ua BTopon ctpokmpasHa 1+2+ ... + 19+ 29 + 39 + 49 = 181. CnegoBaTenbHoO,
k <13. Mpumep ansa k = 12 cpasy xe ctpoutca: 2+ ... + 19 + 29 + 39 + 49 = 180.

3apaya 6. (10 6annoB) BepwuHbl NATUYronbHMKa nexat B cepeguHax \

CTOPOH KIETOK, KakK NnokasaHo Ha pucyHke 1 Bblumcnute cepyto nnowagib \\

BHYTPUW NATUYrofibHUKA eCnn niowanb KNeTkn paesHa 1. \
OTBeT: 4 (kB. e4.) L~ >

PeweHune: Pasgenum KaXayro KneTtky Ha 4 MeHbLUMX KBaapaTtuka.
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BbloeneHHble cepble KneTku nMbo HanonoBuHY BXOOST B cocTaB urypbl,
NGO AONONHSAIT APYrne KNeTKn A0 LEenoun.
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PucyHok 1

3apaua 7. (12 6annoB) B mHorogeTHoOM cembe y Kaxgoro pebGéHka
cnpocunu: «Ckonbko y Teba GpaTtbeB?». Kaxabin n3 geten Hassan OgHO
HaTypanbHOEe Y1CHOo, a CyMMa BCEeX Ha3BaHHbIX YMCeN okasanack paBHa 45. ~J
CKonbKko JeTeln B CEMbe, €CIN BCE AETUN OTBETUNN NPaBUITbHO?
OTBeT: 10 nnn 16

PeweHue: MycTb m — KONUYECTBO ManbyMkoB, d — KONUYECTBO AEBOYEK, -
Toraga obuiee KonuyecTBo geten n = m + d. Kaxabii Manbymk ckasarn, Yto y |~
Hero m—1 6part, a Kaxxgas JeBovka — 4to y Heé m 6paTbeB. Cymma OTBETOB:

m(m-1) + d:-m = m(m-1+d) = m(n—-1) = 45. Tak kKak m u Nn—1 — HaTyparbHble YMCna, TO M ABNSETCA OeNUTENEM
45. Nenutenn 45: 1, 3, 5, 9, 15, 45. V3 ycnoeusa HeoTpuuaTenbHOCTM KONMYECTBA AeBOYEK CreayeT, UYTo
n-1=m-1, 7o ectb 45/m =2 m-1, otkyaa m(m-1) < 45. 3T0 HepaBEHCTBO BbLINOSIHAETCS TOMNbKO Ang m=1, m=3
n m=5. Ho ecnn m=1, 10 manb4mk Ha3ean Gbl Yncno 0, YTO He ABNAETCs HaTyparbHbIM YUCIIOM, NO3TOMY M>2,
Torga n = 45/m + 1: gna m=3 nony4aem n=16, ona m=5 nony4yaem n=10. Taknm obpaszom, BO3IMOXHOE
konu4yectBo geten B cembe — 10 nnm 16.

3apaya 8. (13 6annoB) Ha geBatn urpanbHbix Kybukax HanucaHbl Bce HaTypanbHble yicna ot 1 go 54 (no
OOHOMY Ha Kaxkaow rpaHu, 6e3 nosTtopeHuit). CBeTa MoOXeT nepen OpOCKOM KyOMKOB B3MaxHYTb BONLIEOHON
nanoykor — 1 Ha KaXXaom Kybuke BbiNageT Hambormbllee M3 LWECTU YUCen, HanucaHHbIX Ha ero rpaHsax. Kakyro
CYMMY Yucern MOXeT rapaHTMpoBaHHO nony4nTtb CeeTa, 6pocmB BCe KyOMKn?

OTBerT: 270

PeweHune: O6o3Ha4ymMm yepe3 M_i HaubonbLlee Yncro Ha i-m Kybuke (i = 1, ..., 9) 1 ynopagodmm Kyobukn Tak,
ytobbl M_1 <M _2 < ... £ M_9. lNockonbKy Ha Bcex OeBATU KybOuKkax BMeCTe 3anncaHbl Bce vnicna ot 1 go 54,
Ha NepBOM Kyburke HaxoaaTca 6 pasnuyHbIX Ymcen, He npesocxoasawmux M_1, otkyaa M_1 = 6, Ha nepBbIX ABYX
Kybukax — 12 pasnunyHbIxX Ymcen, He npeBocxoaswmnx M_2, 3Haumt M_2 = 12, aHanornyHo nonyyaem M_3 = 18,
M 4224, M 5230,M 6=236,M_72=242, M_8 =248 n M_9 = 54. CnepoBartenbHO, CyMMa HanbonbLLMX Yyncen
Ha Kybukax He meHbwe 6 + 12 + 18 + 24 + 30 + 36 + 42 + 48 + 54 = 270. OTa cymma AOCTUXKMMA, Hanpuvep,
ecnv yucna pacnpegerneHbl No Kybvkam Tak: Ha NnepBoM Kybuke HanucaHbl ynucna ot 1 oo 6, Ha BTopom — OT 7
0o 12, ..., Ha nocnegHem — oT 49 go 54, — Torga CeeTta nony4unt posHo 270.

3apaya 9. (14 6annos) B octpoyronsHoM TpeyronbHuke ABC 13 KaXgoro yrina npoBenu 6UCceKTpucy 1 BbICOTY.
KOnsa Hawna yrnbl Mmexay buccektpmucon n BbicoTon yrna A — 7°, yrna B — 13°. Hangute rpagycHyto mepy yrna
Mexay duccekTpucon u Boicoton yrna C?

OtBeT: 6 nn 20

PeweHune: Yron mexny GUCCEKTPUCON M BLICOTOM B YIIe TPEYrofibHWKa paBeH MOMIOBMHE MOAYIIS pas3HOCTU
OByx gpyrux yrinoB. O603HauMM yrnbl mexagy GuccekTpmucom n BbicoTonm u3 BepwH A, B u C kak a, B ny
cooTBeTCTBeHHO. Torga a = |[B-C|/2 = 7°, B = |A-C|/2 = 13°, y = |A-B|/2. 3ameTM, 4TO Y MOXeT PaBHATLCS



nmméo cymme a wun B, nmbo wmux pasHoctM: Yy = a+f = 20° wwm y = Ja-B|] = 6°
Takum obpasom, yron mexay buccektpmcon n Bbicotor yrna C paseH 20° unu 6°.

3apava 10. (15 6annoB) Jlioga kpacut Bce KNeTkn kBagpaTta 4 x 4 B 4épHbI 1 Benbin LuBeTa. Packpacka en
HPaBUTCHA, €CnN Y KaXOoW KNeTkn YETHOE YUCMO COCefHMX MO CTOPOHE KNeTok YépHoro useTta. CKOMbKO
pasnnyHbIX packpacok MOryT noHpasuTbes Jlioge?

OTtBeT: 16

PeweHue: BoiGepem camyto BEpXHIO CTPOKY B KBagpaTe U MOKPACUM BCE KIETKN 3TOM CTPOKMN NPON3BOSTbHBIM
o6pa3om B YEPHBIN 1 Genbin uBeTa. ATO MOXHO caenatb 2 - 2 - 2 - 2 = 16 cnocobamn. [lanee 3amMeTuMm, 4YTO
LBET KaXOOW KMNeTKM B CTpOKaxX HWxe onpenenéH OAHO3HA4yHO, T.K. Yy KaXOoW KNeTku npeablgylien CTPOKu
NoKpaLLEeHbl BCE COCEAHUNE KITETKN KpoMe ogHon. Takum obpa3om, packpacka BepXHEN CTPOKN 3a0aET LBET BCEX
ocTanbHblX CTPOK. [lpuyem Ans BCex CTPOK, KPOME CaMOW HWXHEW, ycrnoBue 3ajadv aBTOMaTU4eCKM
BbINOSIHAETCS.
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Mokaxkem, 4TO ycrioBue 3a4adv BbINONHAETCS U AN1s1 CAMOW HUXKHEW CTPOKW. [1na 3TOro AokaxkemM Ha npumepe
Aockn 4 x 4, yTo ntobasa packpacka Krnetok ¢ TpebyeMbiM YCNOBMEM LIEHTParibHO-CUMMETPUYHA OTHOCUTESNBHO
LeHTpa kBagpaTa. [okpacum BEPXHIOK NMpaByto YrioByk KNETKy B LBET a (He BaXHO, KaKOM MMEHHO 3TO LIBET:
Genbin unNn YEpHbIN). ACHO, YTO COoceaHNe C 3TOM KMETKM MOKpalleHbl B OAMH uBeT — 0603Haumum b (mym u
Oarnee pasHbiMU 6ykeamu Mbl 6yOem 0603HavYame usema, rnpu4ém pasHoie bykebl Moaym 0603Hadyame OOUH U
mom e ygsem, a Mo2ym pasHbIl, HaMm JIUlb 8aXHO, YmMo oOUHaKoseble bykebl 06o3HayYyarom OOUH U mom xe
usem). Nanee 0603Ha4YMM LBET KMNeTKKU, pacrnofioXXeHHON No AnaroHanu oT KreTku uBeTa a — €. Torga y Knetok
uBeTa b ecTb ABe cocegHue KNeTKM LUBETOB a U ¢, Toraa TpeTbu coceaHne KneTkn 6yayT ogHOro uBeTa — uBeTa
d. Y kneTku UBeTa C eCTb ABe cocefHue KneTku ogHoro useTa (b), Torga ABe ocTaBLUMECH COCEAHWME KNeTKU
OyayT ogHoro ueTta — uBeT €. [lpogomkasa paccyxgeHve, nonyynm, YTo OBe YroBble KIEeTKM TOXe OAHOro
uBeTa — uBeT f, a packpacka CMMMeTpU4Ha OTHOCUTENbHO AnaroHanu a-a (nokasaHa Ha PUCYHKE MYHKTUPOM).
A Tenepb Ha4yHEM BCE TE XE PaACCY)KOEHUS C NpPaBoOX BEPXHEN YrrioBOW KMETKM — NOSfy4YnM, YTO packpacka
CMMMETpUYHA OTHOCUTENbHO AuaroHann f-f, To ecTb UeHTpanbHO-CUMMETPUYHaA OTHOCUTENBHO LEHTpa
kBagpaTa. [Ina kBagpaTtoB ApYyrux pasmepoB BCe pacCyXAEHUsI aHaNOMMNYHbI.

3aBepLuMM gokasaTenbcTBo. [na ABYX BEPXHUX CTPOK YCrOBUE BbINOMIHEHO, CriegoBaTesibHO, OHO BbIMOSTHEHO
N ons OBYX HWXKHUX CTPOK, B TOM YMCre AN CaMON HUXKHEN.
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