OTBeTbI M peleHns 3apay «KENnToro» ypoBHA CIOXHOCTU
MathCat

3apaua 1. (5 6Ganno) ®urypoi, nokasaHHOW Ha PUCYHKE, OKNeunu
napannenenuneg 1 x 1 x 2. byksamu H, ®, 3, B, J1 u 1 oTmevatoTca vacTuy,
HaKMeMBaeMble Ha HWKHIOK FpaHb, NMEepenHion, 3a4HI0K, BEPXHIOW, NEBYH U
npasyto. OTmeTbTe OykBamMu oOcCTanbHble 4eTblipe 4Yactu. OTBeT B GnaHke
3anuwmnTte B hopmare 1: , 2: ,3: 4 . (Cm. puc. 1) F
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3apava 2. (7 6annos) B psag sbinucanbl 8 undp: 1 12 2 3 3 4 4. Mexxgy HUMM Hago NocTaBuTb 6 3HaAKOB
CMNOXEHMA U OAMH 3HaK YMHOXEHUs U nocuuTatb pes3ynbTaT. CKOMbKO pasnuyHbiX pe3ynbTaToB MOXHO
NoNy4YnTb TakMm obpasom?

OTBeT: 1: 11, 2: 3, 3: B, 4: ®.

OTBerT: 6.

PeweHue: NoctaBuM Be3ae 3HAKU COXEHUS U NMOCMOTPUM, KaK MEHAETCSl 3Ha4YeHue Npu 3aMeHe OAHOro
CNOXEHMA Ha YMHOXEHWE:

npu 3ameHe 1+1 Ha 1*1 nnun 1+2 Ha 1*2 — ymeHbLUaeTcd Ha 1,

npu 3ameHe 2+2 Ha 2*2 — He n3MeHsieTcs,

npu 3ameHe 2+3 Ha 2*3 — yBenuumBaeTtcd Ha 1,

npu 3ameHe 3+3 Ha 3*3 — yBenuumBaeTca Ha 3,

npu 3ameHe 3+4 Ha 3*4 — yBenuunBaeTcs Ha 5,

npu 3ameHe 4+4 Ha 4*4 — yBenuunBaeTcs Ha 8.

Bcero 6 BapmaHTOB.

YKa3aHue: MOXHO BbINUCcaTb BCE 7 BO3MOXHbIX NPUMEPOB U HANTW pe3yrnbTaThbl.

3apava 3. (7 6annoB) Ha kaxgow rpaHn Kyba HanmcaHo HaTypanbHOe 4Mcro. Ha Tpex rpaHsx, nmeroLmx
o6Lyto BepLlumHy, HanucaHbl Ynucna 9, 11 n 14. Ha ocTtanbHbiX TPEX rpaHaX HanmcaHbl NPOCTble 4ucna.
Kpome Toro, cymmbl Ymcen Ha NpoTUBOMOMOXHBIX MPaHsIX paBHbl. YeMy paBHa cymMmma BCex yncen Ha Kybe?

OTBerT: 48.
YkKa3zaHue: Ha napax npoTMBOMNOSOXHbIX rpaHen 3anucansl 2-14, 5-11, 7-9.

PeweHue: Yvcna Ha BOUMbIX rpaHsix Kyba He Bce 0gHON YETHOCTU, MO3ITOMY U Cpeam Yncen Ha HEBUOUMbIX
rpaHsax ectb XoTsl Obl 0AHO YETHOE. Ho eQMHCTBEHHOE YETHOE MPOCTOE YUCHIO — 3TO 2, U OHO MOXET BbITb
HanMcaHO TOMbKO HaANPOTUB HanboNbLUEro U3 BUOUMbIX YMCES, TO €CTb HaNpoTuB 14. 3HaunT, cymma 4Yucen
Ha NPOTUBOMOJIOXHbIX FPaHAX paBHa 16, a cymma Bcex umcen Ha kybe — 16-3 = 48.

3apava 4. (8 6annos) Mo kpyry ctosaT 20 YenoBek pasHOro pocTa, KaKabli U3 KOTOPbIX pbilapb UKW JDKEL.
PbiLuapu Bcerga roBopAT npasay, Jokeubl Bceraa nryt. Becex cnpocunu «TBOM pocT Gornblue pocTa Kaxaoro
n3 cocenen?» 1 nonyumnn 8 oTBETOB «ha». 3aTeM BCEX CMPOCUNN «TBOW POCT MEHbLUE poCTa Kaxaoro 13
cocefen?» u nonyyunu Takke 8 oTBeTOB «da». HakoHel, BCex Cnpocunm «TBOW pocT 6Gonblue ogHOro
coceda MU MeHblle pocTa Apyroro cocega?» M cHoBa nonyynnu 8 oteeToB «Aax». CKOMbKO cpean aTux
yernoBekK mKeLoB?

OtBer: 4.
PeweHue: Kaxabln HaxoQaTcs B O4HOM U3 TPEX yKasaHHbIX cuTyauun. Moatomy, peiuapb gact 1 oteet “aa’
n 2 orBeTa “HeT”, a mkely — 1 oTBeT “HeT” n 2 oTBeTa “‘ga”. Torga obLiee ymcno oTBETOB “Aa” npesbllaeT

obLee Yncrno noaen Ha KoNMYecTBO mKkeLoB. 3Ha4YunT, mxkeuoB 8*3-20=4.

3apayva 5. (9 6annos) Ckonbko cyuiectByeT 20-3HayHbIX 4ucern, B 3anucu Kotopbix 17 umndp «O0», ogHa
undpa «2» n gBe pagom croswwme umdpbl «1»7?

OTBerT: 36.

YkasaHue: c «11» HadymHatoTca 18 umcen, ¢ «2» — Takke 18.



PeweHue: Yncrno He MOXeT HaumHaTtbes ¢ “0”, NO9TOMY OHO HavmMHaeTca nmbo ¢ “11”, nnbo ¢ “2”. B nepeom
cnydaem uundpy “2” MOXHO nocTaBuTb Ha Nobyto M3 18 ocTtaBLumMxca no3uumi - Bcero 18 uncen. Bo BTopom
cnyyae nocne “2” MmoxHo Hanucatb 17 umdp “0” n Bnmcatb “11” B kOHUE M Mexay nobbimn undpamm —
Bcero takke 18 sapmanToB. NToro 18+18=36 uncen.

3apaua 6. (10 6annos) Ha runoteHy3se AB npsamoyronbHoro tpeyronbHnka ABC otmeTtnnn Touky D, a Ha
katete BC — Touky E. HYemy moxeT 6bITb paBeH yron EDC, ecnun «B = 33°, «BCD = 24° n «BAE = 12°?

OTBerT: 78°.

PeweHue: B kaxxgom BapmaHTe ecnun £B = a, To0 «BCD = 90° - 2a, «BAE =45° - a.

N3 ycnosua £A = 90° - «B = 90° - a. Yron ADC — BHewwHWI Kk TpeyronbHuky BDC, noatomy 2ADC = «B +
£«BCD =a + 90° - 2a = 90° - a. 3HauuT, TpeyronbHmnk ACD paBHob6eapeHHbIn, To ecTb AC = DC.

3ameTtum, uto 2CAE = 2A - «BAE = (90° - a) — (45° - a) = 45°. CnepoBatenbHo, TpeyronbHuk ACE
NpsIMOYronbHbIV paBHoObeapeHHbIn, oTkyga AC = EC.

Torga DC = EC, noatomy TpeyronbHuk DCE — paBHOBegpeHHbI. B HEM nony4vaem:

<EDC = (180° - LECD) : 2=(180° - (90° — 2a)) : 2 =45° + a.

B aaHHoM cnyyae a = 33°, uckombln yron paseH 45° + a = 78°.

3apaua 7. (12 6annos) TpuauaTtb Tpu 6oraTeipa ctanu B psg. Kaxabii YeTHbI No cHETY BoraTthbipb (TO €CTb
BTOpPOW, 4YeTBEPTLIN, LUECTOM W Tak danee) okasancss Ha 5 cM Hwke npeablgywero M Ha 3 CM Huke
cnepytwouwero. Hanpumep, 8- 6oraTtblpb Ha 5 cM Hxe 7-ro n Ha 3 cm Hwke 9-ro 6GoraTtbips. Ha kakom mecTte
CTOUT CpeaHMI No BbiCOTe GoraTblpb (TO €CTb TOT, KOTOPLIN Bbiwe 16 Goratbipen n Hmke 16 Goratbipen)?

OTBerT: 19.

PeweHue: MNMpoHymepyem GoraTbipen, HaumMHasa ¢ nocnegHero. OTHOCUTENBHO pocTa 2-ro GoraTbipsi MOXHO
onpenenntb pPOCT ocTanbHbIX. PesynbTtat (gaxe ansa 6onbliero ymucna boraToblpen) nokasaH B Tabnuue.
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Mo T36n|/|u,e MOXXHO MNMOJTy4UTb OTBET Ha NnocTaBnNeHHbIN BOrpocC.

3apava 8. (13 6annos) NonoxuTenbHy OBbIKHOBEHHYHO Ap06b HA30BEM BENMKAHOM, €CNU €€ YnMcnuTenb
Ha 1 MeHbLue 3HameHaTens. Kakasa Hanbonbluas Lenasa cymma MoxeT bbITb Y 5 pasnnyHbiX BENMKAHOB?

OtBerT: 4, Hanpumep, 1/2+3/4+7/8+11/12+23/24=4

PeweHue: Kaxgaa gpobb MeHblle 1, NO3TOMY MX CyMMa MeHee KonudectBa apoben. C apyron CTOPOHbI,
CyMMa MOXeT OblTb Ha 1 MeHbLUe konuyecTsa. [pyMep MOXHO NOAYYUTb U3 CYMMbl HECKONBbKUX PasfMyHbIX
apoben ¢ uucnutenem 1. B paHHom cnyvyae u3  1/2+1/3+1/12+1/18+1/36=1 nony4aeTtcsa
1/2+2/3+11/12+17/18+35/36=4.

Yka3aHue: npvmMep MOXHO MPOBEPUTb Ha KarnbKynsTOpe C BO3MOXHOCTbIO CknaAbliBaTb OObIKHOBEHHbIE
Apobu.

3apava 9. (14 6annoB) KneTtyaTthbin yronok — dourypa, Kotopasi nonyyaeTcs u3 knetyatoro
NPsSIMOYrofibHUKa yaaneHnem npsMoyrosibHuKa, ANvHa U LWMPpMHA KOTOPOro MeHblue Ha 1.
Mprmep yrosnka nokasaH Ha PUCYHKe cripaBa — OH nony4veH n3 3x5 yoaneHuem 2x4. [1ea

yrosnka ognmHakoBble, €CIiM UX MOXHO COBMECTUTb, NnoBopaynBasa Ui nepesopaymBas. Ha

Kakoe KONMMYecTBO YrOfKOB, Cpeau KOTOpbIX HeT OAMHAaKOBbIX, MOXHO paspes3aTb
npsMoyrosnbHuK 5x9? Hangute Bce BO3MOXHbIE 3Ha4YeHus. Mpumep yrosnka nokasaH
Ha puUcyHke 2 cnpasa.

PucyHok 2

OTBeT: 5, 6, 7 1nu 8.



Mpumepsbl paspesaHnsi Ha 5, 6, 7, 8 yronkos.
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OueHka (yronkoB He 6onee 7 wTyk). Bce yronkm u3 3, 4, 5, 6, 7 KNeTok NokasaHbl HA PUCYHKE.
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Y 9 HaumeHbLIMX NO Nfowaan YrofikoB CyMMapHas nnowaab paBHa 50 kneTok. 4yTo 6onblue nnowiagu
AaHHOro NpsiMoyronbHUKa (6x8=45). 3HauuT, yronkos He 6onee 8 WTYK.

OueHka (yronkoB He MeHee 5). B kaxgom yronke ecTb BepTuKanbHasi CTOpPOHa ropusoHTanbHas. Ecnn
yronkos He 6onee 4, To He 6onee yem B 4 cTonbuax ecTb BepTUKasbHbIE CTOPOHbI yronkos. B niobom us
OCTarnbHbIX - TOMbKO rOpM3OHTanbHble. HO M3 4 (UNW MeHbLUE) ropuU3OHTanNbHbLIX YacTeh He cobepellb
cTonbeL, 13 6 KNeTok.

3apava 10. (15 6annos) B pag ctoqr, yepeaysck, 50 umcen X 1 50 uncen Y, X He paBHo Y. Cymma ntobbix 5
noapsa naywmux ymcen He 6onee 143. Cymma ntobbix 7 nogpag naywmx yncen He meHee 199. Yemy paBHa
cymma Bcex 100 uncen? Hangute Bce BO3MOXHbIE 3HAYEHUSI.

OTBeT: 2850

PeweHue: NMyctb X<Y. Cymma 7 nogpsa vayLimx Ymcen HammeHbllas, ecnv B HEM 4 yncna X n 3 ymucna Y,
oTcioga 4X+3Y=2199. Cymma 5 noapsg naywmx ymcen Hambonbwas, ecnn B HEM 3 uncna Y u 2 yucna X,
otcroga 2X+3Y<143.

Ortcioga cnegyet 199-3Y<4X<286-6Y n 199-4X<3Y<143-2X. danee nony4yaem Y<29 n X=28. C yuyétom X<Y,
3TO BO3MOXHO TONbKO npun X=28, Y=29. Cymma Bcex uncen pasHa 50(28+29)=2850.



