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

3apava 1. (5 6annoB) PaHo yTpom Muwa 1 Cepéxa nownm HaBcTpedy Apyr K apyry
N BCTpPeTUnucb Yepes 36 MUHYT POBHO nocepeavHe Mexay ux gomamu. B obea oHm
noexann u3 CBOMX [OOMOB Ha Benocunegax HaBCTpeyy Apyr Apyry M CHoBa
BCTPETUNMCb NocepeanHe, HO yxe 4yepe3 18 MuHyT nocne crtapTa. CKOMbKO MUHYT
NponaéT A0 MX BCTPEYN, ecnu Be4epomMm, Bbiasi 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: 24

PelwweHue: /13 ycnoBumsa cTaHOBUTCS SICHO, YTO ckopocTn Muwmn n Cepéxu n newwkom, 1 Ha Benocunene pasHbl,
TaK Kak BCTpeya npou3soLuna nocepeamHe nytu. NMpuyém ckopocTb ABMKeHUA Ha Benocunege B 36 : 18 = 2 pasa
©ornbLue CKOPOCTY ABMKEHMS NewwKoM. Torga BevepomM Cepéxa NporaéeT Nuub TPeTb NyTH 40 BCTpeun ¢ Muwen
(T.K. ero ckopocTb B 3 pa3a MeHbLLE UX CKOPOCTK CONMXKEHMS) 1N NOTPATHT Ha 3T0 36 * 2 : 3 = 24 MUHYTBI.
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3apaua 2. (5 6annoB) 3a KpyrnbiM CTONoM cngaT 4 rocta. Ha 3aBTpak MM npuHecnu 21 nupoxok. Okasanocs,
YTO KaXabl rOCTb Cben Nnbo B 4 pasa Oonblue NMPOXKOB, MO0 Ha 2 MeHbLUe, YeM ero cocef crnpaea. Kakoe
HanbornbLUee YMCNOo NUPOXKKOB MOTTM CbeCTb rocTn?

OTBeT: 20

PeweHue: MNokaxeM, YTO Kaxabl rOCTb Cben YETHOE Yncno nupoxkos. OTcloga 6yaeTt cnefosath, YTO FOCTH
He MOormn cbecTb 21 NUPoXoK, a Makcumym 20. [leNcTBUTENBHO, KTO-TO OOKEH Obin cbecTb B 4 pasa bonbLue
NMUPOXXKOB, YEM €ro COCef Crpaga, U Toraa Kaxabli CbeCT YETHOE YMCNO NUPOXKKOB. Have Kaxabli rocTb Chen
Obl Ha 2 NMPOXKa MeHbLLIE, YeM €ro cocepq crnpasa, U Toraa nepBbii TOCTb Cben Obl HAa 2 - 4 = 8 NNPOXKOB
MEHbLLE, YeM OH cam. Torga KTo-TO Cbesl YHETHOE YNCIO NUPOXKKOB, N OCTanbHble — ToXe. MokaXeMm, YTo rocTu
Mornu cbecTtb 20 NMpoXxKoB: 2, 8, 6, 4.

3apava 3. (7 6annoB) Kocts nogyman, 4to ecnum ntoboe HaTypanbHOE YMCno yMHOXUTb Ha 102 n npnbasnTb K
npoussegeHnto 1, 10 pesynbtat Oymetr genutbea Ha 103. Cepéxa npegnoxun npoBeputb KocCTWHO
npeanonoXxeHune Ha yucne 23: 23 - 102 = 2346, 2346 + 1 = 2347 — 970 yncno He genutca Ha 103. A kakoe
Hanbornbllee Tpéx3HavyHoe Ymcno nocne aencteuin Koctn gact pesynbtaT, KpaTHbii 1037?

OTtBeT: 928

PeweHue: lNMyctb N — Tpéx3HadHoe yncno. Nocne gencteun Koctn nonydaetca vmicno 102n + 1. 310 ymcno
JormkHo genutbea Ha 103. 3ameTtum, 4yto 102n + 1 =103n - n + 1 =103n + (1 - n). Tak kak 103n genutca Ha
103, T0 102n + 1 genutcs Ha 103 Torga mn Tonbko Torga, korga (1 — n) genutcsa Ha 103, To ectb (N — 1) genuTca
Ha 103. Takum obpasom, n = 103k + 1, rae k — uenoe 4ncno, npuHuMatowee 3HadeHms ot 1 go 9. Torga
Hanbornbllee NCKoMOe TPEX3HaYHoe ymcno pasHo 103 - 9 + 1 = 928.

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, 4eTBEPTOE 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 242. Hangute cymMmy nepBoro, BTOPOro, TPeTbLEro 1
ceaAbMOro ymcen.

OTtBeT: 121

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 = 242. 3ameTuMm, 4YTO UCKOMas CymMMa paBHaa+b +c+ (2a+b + 3c) =

3a + 2b + 4c, 4TO CoCTaBnsieT MOMOBMHY OT CYyMMbl BCEX HanucaHHbIX yncen. TakuMm o6pasom, OTBET paBeH
242 : 2 =121.

3apaua 5. (10 6annoB) Cepéxa Bbinucan Ha OOcKy K HaTyparnbHbiX yucern, gawowmx B cymme 131. Onsg
nocumMTana y Kaxgoro 4vcrna ero cyMMmy umdp 1 3anucana pesynbTaTtbl B psf Ha BTopyto gocky. Okasanoch,
4YTO BO BTOPOM psAy Kaxaoe 4UCro, KPOMe MepBOro, Ha OOHO WM TO Xe HaTypanbHoe 4ucrno 6onblue
npegbigywiero. Npu kakom Hanbornblem K Takoe MOrfno Npon3onTr?

OtBert: 11



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

nmn |1 |2 |3 [4 [5 |6 |7 |8 |9 [19(29 3949|5969 |79 (89 |99

Hangéwm, yto cymma 12-Tm ymcen U3 BTOpoun CTpoku paBHa 1 +2 + ... + 19 + 29 + 39 = 132. CnepoBaTeribHO,
k <12. MNMpumep ansa k = 11 cpasy xe crpoutca: 2+ ... + 19+ 29 + 39 = 131.

3apaua 6. (10 6annoB) BeplumHbl WECTUYronbHUKA NexaT B cepeanHax 1
CTOPOH KNEeTOoK, Kak Noka3aHo Ha pucyHke 1 Bblumcnute cepyto nnowanb ,,//
BHYTPW LLECTUYTONbHMKA, ECNN NNowaab KNeTku paBHa 1. \\

OrBerT: 6 (kB. €4.) ™~

PeweHune: Pasgenum kaxayw Knetky Ha 4 MeHbLMX KBagpaTuka.
BblgeneHHble cepble KNeTkM NGO HamomnoBKHY BXOAST B COCTaB courypsl,
NGO AONONHSIT ApYrue KNeTkn A0 LEenoun.

. . Pucyrok 1
3apaua 7. (12 6annoB) B MHOrogetHou cembe y Kaxgoro pebéHka
cnpocunu: «Ckonbko y Tebs BpatbeB?». Kaxabin U3 geten Hassan ogHo L—|
[
HaTyparnbHOe YMCIo, a CyMMa BCEX Ha3BaHHbIX YMcen okasanacb pasHa 50. =

CKonbko feTen B ceMbe, €CIM BCE AETU OTBETUNN NPaBUITbHO?
OtBeT: 11 Unn 26

PeweHune: MNMycTb M — KONUYECTBO MarbynkoB, d — KOMMYECTBO OEBOYEK,

Torga obuiee konudecTso geten n = m + d. Kaxgbih Manbymk ckasan, 4to y

Hero m—1 6parT, a kaxxgas AeBodka — 4To y Heé m 6paTbeB. Cymma OTBETOB:
m(m-1) + d'm = m(m-1+d) = m(n—1) = 50. Tak kak m n n—1 — HaTypanbHble
yucna, To m asnsaetca genutenem 50. Oenutenu 50: 1, 2, 5, 10, 25, 50. N3 ycnoBus HeoTpuLaTeENbHOCTH
KonuyecTtBa AeBoyek cnegyert, 4to n—1 =2 m-1, 1o ectb 50/m = m-1, oTkyaa m(m-1) < 50. 3T0 HepaBeHCTBO
BbINoNHAETCA Tonbko Ang m=1, m=2 n m=5. Ho ecnn m=1, To Mmanb4uK HasBan Obl Yncro 0, YTo He aBnseTCcH
HaTyparbHbIM YMCNOM, NO3TOMYy M22. Torga n =50/m + 1: ana m=2 nony4aem n=26, ona m=5 nony4yaem n=11.
Takum 06pa3om, BO3MOXHOE KONMMYEeCTBO AeTen B cembe — 11 nnu 26.

3apava 8. (13 6annoB) Ha wecTn nrpanbHbix Kybukax HanucaHbl Bce HaTypanbHble 4yucna oT 1 go 36 (no
OOHOMY Ha Kaxkaow rpaHu, 6e3 nostopeHuit). CBeTa MoXeT nepen OpOCKOM KybOMKOB B3MaxHyTb BONLEOHON
nanoykon — U Ha Kaxxaom Kybuke BbinageT Hanbonbllee u3 WeCTN YnCcen, HanncaHHbIX Ha ero rpaHsx. Kakyto
CYMMY 4YMCEN MOXET rapaHTUpoBaHHO nony4ntb CeeTta, 6pocus BCe KyOMKN?

OTtBeT: 126

PeweHune: O603Ha4mMm yepe3d M_i HanbonbLuee 4Yncro Ha i-m kybuke (i = 1, ..., 6) u ynopsgoumm Kyoukn Tak,
ytobbl M_1<M_2 < ... <M_B6. NocKkomnbKy Ha BCex LeCcTn Kybukax BmecTte 3anucaHbl Bce uncna ot 1 go 36, Ha
nepBom Kybuke HaxogaTcs 6 pasnuuHbIX Yncen, He npeBocxoasawmx M_1, otkyaa M_1 = 6, Ha nepBbiX ABYX
Kybukax — 12 pasnunyHbIx Ymcen, He npeBocxoaswmnx M_2, 3Haumt M_2 = 12, aHanornyHo nonyyaem M_3 = 18,
M_4=24,M_5230unM_6 = 36. CnegoBaTenbHo, cyMMa HaubornbLUMX Ynucesn Ha Kybrkax He meHbwe 6 + 12 +
18 + 24 + 30 + 36 = 126. JT1a cymma QOCTMXKMMA, HanpMMep, ecnn Ynicrna pacnpegeneHsl No Kybukam tak: Ha
nepBoMm KyGuKe HanucaHbl Yncna ot 1 go 6, Ha BTopom — oT 7 8o 12, ..., Ha nocnegHem — ot 31 go 36, — Torga
CeeTa nony4ut posHo 126.

3apaua 9. (14 6annoB) B ocTtpoyronbHom TpeyronbHuke ABC U3 KaXX40ro yria npoBenun 6MCCekTpucy u BbICOoTy.
KOnsa Hawna yrnbel Mmexay buccektpmucon n BbicoTon yrna A — 6°, yrna B — 16°. Hangute rpagycHyto mepy yrina
Mexay duccekTpucom u Boicoton yrna C?

OtBet: 10 nnun 22

PeweHune: Yron mexgy GUCCEKTPUCON M BLICOTOM B yrNe TPEYyrofibHWKa paBeH MOSIOBMHE MOAYISIS pasHOCTU
AByx apyrux yrno. O603Ha4mMM yribl mexay GMCcCeKkTpucon n BbiCOTOM U3 BepwmnH A, B u C kak a, B ny
cooTBeTCTBeHHO. Toraa a = |B-C|/2 = 6°, B = |A-C|/2 = 16°, y = |A-B|/2. 3ameTum, 4YTO Y MOXET PaBHATLCSA



mmbo cymme a wm B, nubo wux pasHocTm: y = a+tf = 22° wwm y = |a—-B] = 10°
Takum obpasom, yron mexay buccektpucon u Beicotor yrna C paseH 22° unun 10°.

3apava 10. (15 6annoB) Jlioga kpacut Bce KNeTkn kBagpaTta 5 x 5 B YépHbIN 1 Genbin uBeTa. Packpacka en
HPaBUTCA, €CNN Y KaXKAOW KNeTKM HEeYETHOE YMCHO COCedHMX MO CTOpOHe KneTok 6enoro useta. CKOMbKO
pasnnyHbIX packpacok MOryT noHpasuTbes Jlioge?

OTtBeT: 32

PeweHue: BoiGepem camyto BEpXHIO CTPOKY B KBagpaTe U MOKPACUM BCE KIETKN 3TOM CTPOKMN NPON3BOSTbHBIM
o6pa3om B YEPHLIN 1 Benbiv LBeTa. ATO MOXHO caenatb 2 - 2 - 2 - 2 - 2 = 32 cnocobamu. [lanee 3ameTum, 4to
LBET KaXOOW KMNeTKM B CTpOKaxX HWxe onpefenéH OAHO3HA4YyHO, T.K. Yy KaXOoW KMeTKU npeablayLien CTPOKU
NoKpaLLEeHbl BCE COCEAHUNE KITETKN KpoMe ogHon. Takum obpa3om, packpacka BepXHEN CTPOKN 3a0aET LBET BCEX
ocTanbHblX CTPOK. [lpuyem Ans BCex CTPOK, KPOME CaMOW HWXKHEW, yCrnoBMe 3ajavv aBTOMaTU4ECKU
BbINOSIHAETCS.
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Mokaxkem, 4TO ycrioBue 3agaudv BbINONHAETCS U ANsi CAMOWN HUXKHEWN CTPOKW. [1na 3Toro AokaxeM Ha npumepe
Aockn 4 x 4, yTo ntobasa packpacka Krnetok ¢ TpebyeMbiM YCNOBMEM LIEHTParibHO-CUMMETPUYHA OTHOCUTENBHO
LeHTpa kBagpara. [okpacum BEPXHIOK MpaByto YrioBy KNETKY B LBET a (He BaXXHO, KaKOM MMEHHO 3TO LIBET:
Genbin unNn YEpHbIN). ACHO, YTO COoceaHNe C 3TOM KMETKM MOKpalleHbl B OAMH uBeT — 0603Haumum b (mym u
Oarnee pasHbiMU bykeamu Mbl 6ydem 0b03HavYame usema, rnpu4ém pasHoie bykebl Moaym 0603Ha4yame OOUH U
mom e ygsem, a Mo2ym pasHbIl, HaMm JTUlb 8axHO, 4YmMo O0OUHaKoeble bykebl 0603Hayarom OOUH U mom e
usem). Nanee 0603Ha4YMM LBET KMNeTKKU, pacrnofioXXeHHON No AnaroHanu oT KreTku uBeTa a — €. Torga y Knetok
uBeTa b ecTb ABe cocegHue KNeTKM LUBETOB a U C, Toraa TpeTbu coceaHme KneTku 6yayT ogHOro uBeTa — uBeTa
d. Y kneTku UBeTa C eCTb ABe coceHue KneTku ogHoro useTa (b), Torga ABe ocTaBLUMECS COCeAHUE KNeTKU
OyayT ogHoro ueta — uBeT €. [lpogomkasa paccyxgeHve, nonyyYnm, YTo ABE YrOBble KNETKU TOXE OL4HOro
uBeTa — uBeT f, a packpacka CMMMeTpU4Ha OTHOCUTENbHO AnaroHanu a-a (nokasaHa Ha PUCYHKE MYHKTUPOM).
A Tenepb Ha4yHEM BCE TE XE PaACCY)KOEHUS C NpaBoK NEPXHEN YrroBOW KNEeTKM — NOofyYnM, YTO packpacka
CMMMETpUYHA OTHOCUTENbHO AuaroHann f-f, To ecTb UeHTpanbHO-CUMMETPUYHaA OTHOCUTENBHO LEHTpa
kBagpaTa. [Ina kBagpaTtoB OpYyrmx pasmepoB BCe PaCCyXOEHUS aHaNOryHbl.

3aBepLuMM gokasaTenbcTBo. [na ABYX BEPXHUX CTPOK YCrOBUE BbINOMIHEHO, CriegoBaTesibHO, OHO BbIMOSTHEHO
N Ans OBYX HWXKHUX CTPOK, B TOM YMCne AN CaMOW HUXKHEN.
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