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

3apava 1. (5 6annoB) PaHo yTpom Muwa 1 Cepéxa nownm HaBcTpedy Apyr K apyry
n BcTpetunucb Yepes 30 MMHYT POBHO NocepeanHe mexay nx gomamu. B oben oHun
noexann u3 CBOMX [OOMOB Ha Benocunegax HaBCTpeyy Apyr Apyry M CHoBa
BCTPETUNMCL NOcepeanHe, Ho yxe depe3 15 MuHyT nocrne ctapta. 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: 20

PelwweHue: /13 ycnoBumsa cTaHOBUTCS SICHO, YTO ckopocTn Muwmn n Cepéxu n newwkom, 1 Ha Benocunene pasHbl,
TakK Kak BCTpe4a npounsoLuna nocepeguHe nytu. MNprnyém ckopoctb ABuKeHUs Ha Benocuneae B 30 : 15 = 2 pasa
©ornbLue CKOPOCTY ABMKEHMS NewwKoM. Torga BevepomM Cepéxa NporaéeT Nuub TPeTb NyTH 40 BCTpeun ¢ Muwen
(T.K. ero ckopocCTb B 3 pa3a MeHbLLE UX CKOPOCTM conmkeHns) n noTpatmt Ha 370 30 - 2 : 3 = 20 MUHYT.
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3apaua 2. (5 6annoB) 3a kpyrnbIM CTONoM cngaT 5 rocten. Ha 3aBTpak nm npuHecnu 25 nupoxkoB. Okasanoch,
YTO KaXabl rOCTb Cben NMbo B 2 pasa Oonblue NMPOXKOB, MO0 Ha 2 MeHbLUe, YeM ero coceq crnpaea. Kakoe
HanbornbLUee YMCNOo NUPOXKKOB MOTTM CbeCTb rocTn?

OTBeT: 24

PeweHue: MNokaxeM, YTO Kaxabl rOCTb Cben YETHOE Yncno nupoxkos. OTcloga 6yaeTt cnefosath, YTO FOCTH
HEe MOITN CbECTb BCE 25 MUPOXKOB, @ MakCUMyM 24. [JeCTBUTENBHO, KTO-TO OOMKEH Bbin cbecTb B 2 pasa
fornbLle NMPOXKOB, YEM €ro cocef crpasa, M Toraa Kaxabli CbecT YETHOE YMCNO MUPOXKKOB. MIHave Kaxkabin
rocTb cben Obl Ha 2 NUPOXKa MeHbLLE, YEM €ro coceq cnpaea, U Toraa nepBblt rOCTb cben 6bl HA 2 - 5 = 10
NMUPOXXKOB MEHbLLE, YEM OH caM. Toraa KTo-TO Cbesl YETHOE YMCIIO MMPOXKKOB, U OCTanbHble — ToXe. NMokaxem,
YTO rOCTU MOININ CbeCTb 24 nupoxka: 2, 4, 8, 6, 4.

3apava 3. (7 6annoB) Kocts nogyman, 4to ecnum ntoboe HaTypanbHOE YMCno yMHOXUTb Ha 104 n npnbasuTb K
npoussegeHunto 1, 10 pesynbtaTt Oymetr genutbea Ha 105. Cepéxa npegnoxun npoBeputb KocCTWHO
npeanonoXxeHune Ha yucne 23: 23 - 104 = 2392, 2392 + 1 = 2393 — 370 4ncno He genutca Ha 105. A kakoe
Hanbornbllee TpéEx3HavyHoe Ymcno nocne aencteuin Koctn gact pesynbtaT, KpaTHbii 1057

OTtBeT: 946

PeweHue: lNMyctb N — Tpéx3HadHoe yncno. MNocne gencteun Koctn nonydaetca yncno 104n + 1. 310 ymcno
DOImkHO genutbesa Ha 105. 3ameTtum, yto 104n + 1 = 105n — n + 1 = 105n + (1 = n). Tak kak 105n genntca Ha
105, To 104n + 1 penutcs Ha 105 Torga n Tonbko Torga, korga (1 — n) genutcsa Ha 105, To ectb (N — 1) genuTea
Ha 105. Takum obpasom, n = 105k + 1 , rge k — uenoe ymcno, npMHMMmarowee 3HaveHust ot 1 go 9. Torga
Hanbornbllee NCKoOMOe TPEX3HaYHoe ymcno paBHo 105 - 9 + 1 = 946.

3apava 4. (9 6annoB) Ha gocke 3anucaHbl B pag Tpu ymcna. Calwa npogorkaeT 3ToT psf BNpaBo: Kagoe
HOBOE YMCINO PaBHO CyMME CaMOro MpaBoro U TPEeTbEro crnpaea vucna. Hanpumep, YeTBEPTOE YNCNO PaBHO
CyMMe TPETbEro u NepBoro, NATOE YNCNO PaBHO CyMME YETBEPTOro U BTOPOro, U Tak ganee. Tak oH gonucan
yeTblpe Yncna. Cymma Bcex ceMu Yncen okasanacb paBHa 224. Hangute cymMmy nepBoro, BTOPOro, TPeTbLEro 1
ceaAbMOro ymcen.

OtBeT: 112

PeweHue: Boinnwem nepsble cemb uncen: a, b, c,a+c,a+b+c,a+ b + 2c, 2a + b + 3c. Toraa cymma Bcex
ymncen paBHsieTcs 6a + 4b + 8c = 224. 3ameTuMm, 4YTO NCKOMas CymMMa paBHaa+b +c+ (2a+b + 3c) =

3a + 2b + 4c, 4TO cCoCTaBnsieT MOMOBMHY OT CYyMMbl BCEX HAaNUCaHHbIX Yyncen. Takum o6pa3om, OTBET paBeH
224 :2=112.

3apava 5. (10 6annoB) Cepéxa BbinMcan Ha AocKy K HaTypanbHbIX yucen, gawowmx B cymme 92. Ons
rnocuMTana y Kaxaoro 4vicna ero cymMmy uudp v 3anucana pesynbTatbl B pag Ha BTOpyk Aocky. Okasanocs,
4YTO BO BTOPOM psidy KaKgoe 4Mcro, KpoOMe MnepBoro, Ha OAHO W TO e HaTypanbHoe 4ucrno OGonblue
npegbigywiero. Npu kakom Hanbornblem K Takoe MOrfno Npon3onTr?

OtBeT: 10



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

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

nmin |1l |2 (3 |4 |5 [6 |7 [8 |9 [19]29|39(49 |59 (69|79 |89 |99

Hangéwm, uto cymma 11-Tu umcen u3 BTOpon CTpoku paHa 1 + 2 + ... + 19 + 29 = 93. CnepgoBaTtenbHo, k < 11.

Mpumep ons k = 10 cpasy xe ctpoutes: 2 + ... + 19 + 29 = 92,
—

3apava 6. (10 6annoB) BepLumHbl YeTbIPEXYronbHUKA NexaT B cepeanHax
CTOPOH KNETOK, KaK nokaszaHo Ha pucyHke 1. Bblumcnurte cepyro nnowiagb

BHYTPM YETbIPEXYrofbHMKa, €Cnv NNoLwaab KNeTkv pasHa 1.
OTBeT: 6 (kB. e4.)

PeweHune: Pasgenum kaxayw KneTky Ha 4 MeHblMX KBagpaTuka. \\\\/

BbloeneHHble cepble KINeTKn nnoéo HanoroBuHy BXOOAT B COCTaB Cbl/lrypbl,

nmMbo AONOMHAT Apyrne KNeTkn Ao Lenow. Pucynox 1

|
3apava 7. (12 6annoB) B MHorogeTHon cemMbe y Kaxgoro pebéHka cnpocunu: — | /
«Ckonbko y Teba 6patbeB?». Kaxabin N3 geten Haseasn ogHO HaTyparbHoe /
4YMCNo, a CyMMa BCEX Ha3BaHHbIX YMcen okasanack paBHa 44. CKonbKo geten
B CEMbeE, €Cnv Bce AeTN OTBETUNN NPaBUNbHO? ]
OtBeT: 12 nn 23 | ]
PeweHue: lMycTb m — konuM4ecTBO Manb4ymkoB, d — KONMMYECTBO AEBOYEK, — |

Torga obuwee konuyecTBo geten n = m + d. Kaxabli Manbyunk ckasan, 4to y

Hero m—1 6paT, a kaxgasa AeBoyka — 4TO y Heé m BpaTtbeB. Cymma otBeToB: m(m-1) + d-m = m(m-1+d) =
m(n—1) = 44. Tak kak m n h—1 — HaTyparnbHble Ynucna, To m asnsaeTca genutenem 44, Nenntenn 44: 1, 2, 4, 11,
22, 44, V13 ycnoBus HEOTpPULATENBLHOCTM KONMYECTBA OEBOYEK crieayeT, 4to n—1 =2 m—-1, 10 ecTb 44/m = m-1,
oTkyaa m(m-1) < 44. 310 HepaBEHCTBO BbINOMHAETCS TONbKO And m=1, m=2 n1 m=4. Ho ecnn m=1, T0 Manb4uk
HasBan Obl uncrno 0, 4TO He ABMNSIETCA HaTypanbHbIM YMCIIOM, NO3TOMYy m22.Torgaa n = 44/m + 1: gna m=2
nonyyaem n=23, ansa m=4 nony4aem n=12. Taknm ob6pa3om, BO3MOXXHOE KONIMYECTBO AETEN B CEMbE — 12 UNK
23.

3apava 8. (13 6annoB) Ha cemu mrpanbHbiX KyOMKax HanucaHbl BCe HaTyparnbHble yncna oT 1 go 42 (no
OLHOMY Ha Kaxgow rpaHu, 6e3 nosTopeHuit). CeeTa MoXeT nepeq 6pockom KybuKOB B3MaxHyTb BOMLWEOHON
nanoykon — U Ha Kaxxaom Kybuke BbinageT Hanbonbluee n3 WeCTn Yncen, HanncaHHbIX Ha ero rpaHsx. Kakyto
CYyMMY 4ncen MOXeT rapaHTUpoBaHHO nony4ntb CeeTta, 6pocus BCe KyOUKN?

OTtBeT: 168

PeweHune: O603Haumm yepesd M_i HanbornbLuee 4ncrno Ha i-m kybuke (i = 1, ..., 7) n ynopsgoumm Kyobukm Tak,
4yT0bbl M_1<M_2 < ... £ M_7. lNocKkonbKy Ha BCex ceMu Kybukax BMecTe 3anucaHbl Bce yncna oT 1 0o 42, Ha
nepBom Kybuke HaxogaTcs 6 pasnuuHbIX Ynucen, He npeBocxoasawmnx M_1, otkyaa M_1 = 6, Ha nepBbiX ABYX
Kybukax — 12 pasnuyHbIX Yncen, He npesocxoadawmx M_2, s3Haumt M_2 = 12, aHanormyHo nonyyaem M_3 = 18,
M 4224, M 5230,M_6=236u1M_7 =42. CnegoBaTenbHO, CyMMa HanbonbLUnx Yncen Ha Kybukax He MmeHbwe
6+12+ 18 +24 + 30 + 36 + 42 = 168. JTa cymma JOCTMXKMMA, HAaNpuUMep, ecnn Yyucna pacnpegeneHsl no
KyOMKkam Tak: Ha NepBoM Kybuke HanmcaHbl Yncrna ot 1 4o 6, Ha BTOpoM — oT 7 o 12, ..., Ha nocnegHem — oT
37 no 42, — toraga CeeTa nony4uT posHo 168.

3apava 9. (14 6annos) B ocTpoyronsHOM TpeyronbHuke ABC U3 KaXKgoro yrra nposeny GUcCeKkTpucy n BoiCOTy.
KOnsa Hawna yrnbel mexay buccektpucon n Boicoton yrna A — 8°, yrna B — 13°. Hangute rpagycHyto mepy yrina
mexay buccekTpucon n Boelicoton yrna C?

OtBeT: 5 nnn 21

PeweHue: Yron mexagy GUCCEKTPUCON U BbICOTOW B yrfie TPeyrofibHMKa paBeH MOMOBMHE MOAYMS Pas3HOCTU
ABYX OpYrux yrnoB TpeyronbHuka. O60o3Ha4ymMm yrnbl mexay 6ucceKkTpmucom u BbICOTOM U3 BepLlunH A, B n C kak



a, B n y cootBetctBeHHO. Torga a = |B-CJ|/2 = 8°, B = |A-C|/2 = 13°, y = |A-B|/2. 3ameTum, 4TO Yy MOXET
paBHATbCA NMB6o cymme a u B, nmbo wux pasHoctn: y = o+ = 21° wm y = Jo-B| = 5°
Takum obpasom, yron mexay buccektpucon u Beicoton yrna C paseH 21° nnum 5°.

3apava 10. (15 6annoB) Jlloga kpacut Bce KNeTkn kBagpaTta 5 x 5 B YépHbIN 1M Benbii uBeTa. Packpacka en
HPaBUTCS, €CIN Y KaXXOOW KNeTKM YETHOE YMCIO COCeOHMX MO CTOPOHE KMNEeToK YépHoro useta. CKOMbKO
pasfiMyHbIX packpacok MOryT noHpaeuTbes Jlioge?

OTBeT: 32

PeweHune: Boibepem camyto BEpXHIOIO CTPOKY B KBagpaTe M NOKPacuM BCE KIMETKM 3TON CTPOKM NMPOU3BOSTbHBIM
00pa3oM B YEPHbIN 1 Benbin LBeTa. ATO MOXHO caenatb 2 - 2 - 2 - 2 - 2 = 32 cnocobamu. [lanee 3ameTunm, 4to
LUBeT KaxdoW KNeTKM B CTpoKaxX Hwxe onpefenéH OAHO3HA4yHO, T.K. Yy KaXOOoW KMeTKu npeablayLlien CTPOoKU
NMoKpaLLEeHbl BCE COCEAHUNE KITETKN kKpoMe ogHon. Takum obpasom, packpacka BepxXHeln CTPOKM 3a0aET LBET BCEX
ocTanbHbIX CTPOK. [lMpnyeM Ang Bcex CTPOK, KPOMEe CaMOM HWKHEW, yCcroBue 3ajadn aBToMaTuUyecKu
BbINONHAETCS.

ab a/b|d|f
b bl c|e
d e
f a| | f d|b|a

lMokaxkeM, YTO ycnoBue 3agayn BbINOSTHAETCSA N OS] CaMOW HKHEN CTPOKW. [Ans 9TOro AoKakeM Ha npumepe
nockn 4 x 4, 410 ntobasa packpacka KneTok ¢ TpebyeMbiM YCNOBMEM LIEHTParIbHO-CUMMETPUYHA OTHOCUTENBHO
ueHTpa kBagpara. [okpacum BEPXHIOK MpaByto YrroByko KNETKY B LBET a (He BaXXHO, KaKOW MMEHHO 3TO LIBET:
Oenbii NnNn YEpHbIN). FCHO, YTO COCeaHME C 3TOM KIETKU MOKpalleHbl B OAWH UBET — 0603Hauum b (mym u
Oarnee pasHbiMU 6ykeamu Mbl 6ydem 0b03HavYame usema, rnpu4ém pasHoie bykebl Moaym 0603Havyame OOUH U
mom e ugsem, a Mo2ym pasHbIl, HaMm JTUlb 8aXHO, YmMO oOUHaKoaeble bykebl 0bo3Hayarom oOUH U mom Xe
usem). Nanee 0603Ha4YMM LBET KMNeTKKU, pacrnofoXeHHON No AnaroHanu oT KreTku uBeTa a — €. Torga y Knetok
uBeTa b ecTb ABe cocegHue KNETKM LBETOB a U C, Toraa TpeTbu coceaHme KneTkn 6yayT ogHOro uBeTa — uBeTa
d. Y kneTku uBeTa C eCcTb ABE coceaHue KneTku ogHoro ugeta (b), Toraa ABe OCTaBLUMECS COCeAHME KNEeTKU
OyayT ogHoro uBeTta — uBeT €. [pogomkasa paccyxaeHue, Nonyynm, YTo ABe YrNoBble KNEeTKU TOXEe OL4HOro
uBeTta — uBeT f, a packpacka CMMMeTpU4Ha OTHOCUTENbHO AnaroHanu a-a (nokasaHa Ha PUCYHKE MYHKTUPOM).
A Tenepb Ha4yHEM BCe Te Xe pacCyXOeHusi C NpaBoX BEPXHEW YIIOBOW KMAETKM — MOSy4MM, YTO packpacka
CMMMETPMYHA OTHOCUTENbHO AuaroHann f-f, To ecTb UeHTpanbHO-CUMMETPUYHA OTHOCUTENBHO LEHTpa
kBagpaTa. [Ina kBagpaTtoB OpYyrMx pasmepoB BCe PaCCyXOEeHUS aHaNoryHbl.

3aBepLuMM gokasaTenbcTBo. [na ABYX BEPXHUX CTPOK YCrOBME BbINOSIHEHO, CreaoBaTesibHO, OHO BbIMOSTHEHO
N ons OBYX HWXKHUX CTPOK, B TOM YMCne AN CaMOW HUXHEN.
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