OTBeTbl M peLleHUnst 3aaay «KPacCHOro» YpoBHSA CNOXHOCTU
MathCat

3apaua 1. (5 6annoB) K HatypanbHomy umcny N npunucanu cnpaBa undpy 5,
B pesynbTaTe 4yero oHo ysenuuunoch Ha 1823. Hangute N.

OTBeT: 202

PeweHue: MNMpunucatb uMdpy K KOHLY Yymucna N — 10 e camoe, 4To YMHOXUTb N Ha 10
n npubaeuTb 3Ty undpy. Toraa 10N + 5 = N + 1823, otkyaa N = 202.

3apava 2. (6 6annoB) B ctyaeHuyeckon rpynne 25 CTyQeHTOB, Y KaX4oro n3 KOTOpbIX eCTb TpU pesynbraTa:
6annbl no matematuke, 6annbl No duanke u Gannel N0 xumun. PoBHO y 8 cTyaeHToB Bannbl N0 MateMaTuke n
du3nke pasHbl. PoBHO y 13 cTyaeHTOB Gannbl No maTemMaTvke U XMMUM pasnuyHbl. Hanante MuHMmansHo
BO3MOXHOE YMCIIO CTYAEHTOB, Y KOTOPbIX Bansibl No hmsmke N XMMUKM PasnmyHbl.

OTtBeT: 4

PeweHue: Y 12 ctygeHToB Gannbl N0 mMatemMaTuke U XUMUM paBHbl. Makcumym y 8 13 HuUx Gannbl paBHbl C
pun3aunkon. 3HaumT, XoTs Bbl Y 4 CTYOEHTOB OHM pa3nnyHbl. Takoe ObIBaEeT, eCnu, Hanpumep, y 8 CTyAEHTOB paBHbI
6annbl 3a BCce Tpu nNpegmeTa, ewe y 4 CTYAeHTOB paBHbl Bannbl 3a MatemMaTuky 1 Xxumuio, a 6ann no guaunke
Opyron, a y Bcex ocTaBwmxca 13 crygeHToB 6ann no ¢umsmke coBrnagaeT C XMMWEW, HO OTnMyaeTcs OT
MaTeMaTuKu.

3apava 3. (8 6annoB) EcTb 29 MoHeT goctoMHCTBOM 1, 2, ..., 29 koneek. [1Ba urpoka no oyepeam 3abupatot no
TPU MOHEeThLI. Korga octaloTcs ABE€ MOHETbI, NEPBbIN UIPOK MNOMyYaeT BbIMIPbILL, PaBHbIN PAa3HOCTN MX HOMUHAMOB.
Kakor MakcMmanbHbIv BbIMIPbIL OH MOXET obecneuntb cebe npu nobown nrpe conepHuka?

OtBerT: 16

PeweHue: [Nokaxem, 4TO NepBbI BCerga MoXeT NonyyYnTb pasHocTb 16. MNepBbiM X040M OH y6epEéT MoHeThI 14,
15 1 16, a ganee pas3obbLET BCe Yncna Ha napbl ¢ pasHocTbio 16. Kaxabim xoqom BTOpon nmbo 3abupaet Tpu
yucna n3 pasHblx nap, NM6o 3abupaeT ogHy napy LENMKOM U OAHO YUCNOo U3 Apyron napbl. B nepsBom crniyyae
nepsbl 3abmpaeT BCce OCTaBLUMECS YUCHa U3 3TUX Nap, a BO BTOPOM — OAHO OCTaBLUEECH YNCIO 1 O4HY Nobyto
uenyto napy. B koHue ocTtaHytcA uyucna M3 OQHOWM  Mapbl, 3HauiT, pasHuiua Oygetr  16.
Mokaxkem Tenepb, YTO BTOPON MOXET He NO3BOSNUTbL NepBOMY Nonyy4nTb 6onbLue 16. MNycTb oH 3abupaeT Kaxabin
pas Tpu caMbix BOMbLUMX YMCNA; TaK KaK OH caenaet 4 xoda, To Bbl4ePKHET 12 uncen. 3HaunT, umncen ot 18 go
29 Ha JocKe TOYHO He ByadeT, a MakcMmanbHas OCcTaBLUasicsl pa3HocTb Mexay 1 n 17 - posHo 16.

3apava 4. (8 6annoB) Toyka E Ha cTtopoHe BC napannenorpamma ABCD TakoBa, 4To npsimble AE n BD
nepneHankynapHbl. Touka F Ha cTopoHe AD paBHoyaaneHa oT BeplwuH B n D. N3aBeCcTHO, UTto AF =5, a BE = 4.
Hawngute BF.

OtBeT: 9

PeweHue: NycTb G - TOYKa CTOPOHBLI BC, paBHOyaaneHHas ot B u D. Torga FG - cepeuHHbIN NepneHankynsap K
awnaroHanuv napannenorpamma, T.e. FG || AE. CnegoBaTenbHO, YeTbIPEXYroNbHUK AEGF — napannenorpamm, u
EG = AF = 5. Otctoga BG =5+ 4 = 9, a Tak kKak BFDG pomb, To0 BF = BG.

3apava 5. (10 6annoB) MeTa Kaxabi AeHb eCT KoHdeTbl. 3a nbble 3 nogpag naywmMx OHA OH cbedaeT He
6onble 10 koHGeT, a 3a Nobble 5 noapsaa MAyWNX gHen cbegaeT He bonblie 18 koHgeT. A kakoe HanbornbLlee
KONIM4eCcTBO KOHGET OH MOXET CbecTb 3a 19 gHen?

OTBerT: 66

PeweHwne: Pa3zobbem 19 gHen Ha Tpuy rpynnbl No TPU AHS 1 ABE rpynmnbl Mo NATb AHER. Toraa oH CbecT He bonbLue
yem 18-2+3-10=66 koHeT. [pn aTOM ecTb cny4van, Koraa 6yaeT MMeHHO 66: B NepBbIi AeHb OH Cber 6 KOHQeT,
BO BTOPOM 2, 1 B TPETUIM TOXe 2. A fanee NoBTOPsn 3Ty NocneaoBaTesibHOCTb U3 Tpex AHen: 6,2,2,6,2,2,...6.

3apaua 6. (10 6annoB) JleHMBas Mbilb W Cblp HaxogAaTCsl Ha rMore,
COCTOSILLIEM U3 COT-LUECTUYTONbHUKOB, KaK MOKa3aHO Ha pucyHke 1. 3a oauH
X0, OHa MOXEeT MepenTuM M3 COoTbl B NIOOYD COTYy, COCEOHI C HEel no
cTopoHe. [pn aTOM oHa:

1) HuKOrga He XoguT B COTY, KOTOpas Bbille, YEM Ta, B KOTOPOW OHA CTOUT;
2) HuKorga He BO3BpaLLAeTCHd B COTY, B KOTOPOM yxe Gbina.

Ckonbko y Mbiwn cnocobos AonTn oo cbipa?

OTBerT: 384

PeweHwne: 3ameTtum, 4to gns nobbix gByx coT A u B BHyTpM ogHoro
roOpu3oHTaNbHOrO psida CywlecTByeT POBHO oamH crnocob nonactb u3 A B b.
3HauuT, 3Haa MecTa, rae Mbllb nepexoguna Mexay psgamu, Mbl MOXeEM
OAHO3HA4YHO BOCCTAHOBUTL €e MapuwpyT. Ecnn npoHymepoBaTb psabl,
HauMHaa ¢ 1, TO KONMYecTBO CMOCOBOB CNyCTUTBCA C psga C HOMepom k Pucynox 1




Ha cregyowmn oygeT 2k, Tak kak B k-TOM psigy BCEro k COT, Y KaXgon 13 KOTopbIX Mo ABe 0OLLMX CTOPOHbI CO
cnegylowmm psgomM. 3HaumT, cnocoboB OOMTM A0 NoboK KNEeTKN n-ro paga oyaet
2:4-6-..-(2n—2) =20"D.(n —1)!. Moacrasme n = 5, Hangem oteeT 24 - 4! = 16 - 24 = 384.

3apava 7. (12 6annoB) Tpu cnoptcmeHa — Anekcel, bopuc n Buktop — ydactsytoT B 3abere Ha 1000 meTpoB.
BukTop 1 bopuc cTapTyloT C O4HOro KOHUAa AOPOXKKM, a Anekcen — ¢ NPOTUBOMOSIOXHOMO, BCe 04HOBPEMEHHO. K
MOMEHTY BCTpeun ¢ Buktopom Anekcen npobexan Ha 20% MeHbLuUe, YeM ocTaBLUMnCs NyTb Bopuca oo puHunwa
nocrne atoro MomeHTa. B momeHT, Korga Anekcen npobexan 400 meTpoB, Buktop ewé He dwmHMwmMpoBan.
Ckonbko meTpoB 6bino mexay bopncom n BUKTopom B 3TOT MOMEHT?

OtBeT: 100

PeweHue: B ycnoBuu ckaszaHo, YTO B MOMEHT BCcTpeun Anekcesa u Buktopa pacctosHue mexay Bopucom u
Buktopom coctaBnsano 20% oT octasweroca nytm bopuca, a pacctosHue, npongeHHoe Anekceem — 80%.
3HaunT, ckopocTb Anekces B YeTbipe pasa 6onblue pa3HOCTM ckopocTen Bukrtopa n bopuca, otkyga nonyyaem
400:4=100 meTpoB.

3apava 8. (13 6annoB) Bacs 3agyman apndpmeTnyeckyto Nporpeccuto n3 Tpex uesnbix yncen. Bansa npubasun 2
KO BTOpoMy uucny u 12 k TpeTtbemy. [lonydmnacb reomeTtpuyeckass nNporpeccuss C uenbiM HEHyNeBbIM
3HameHaTteneM. Kakum mor ObiTb 9TOT 3HaMeHaTenb?

OTBeT: -1; 2; 3

PeweHue: MycTb a — nepBbI YNeH nporpeccun, d — war apupmeTmyeckorn nporpeccun, q — 3HaMeHaTesnb
reomeTpuyeckon nporpeccun. Toraa aq = (a +d + 2) n aq? = (a + 2d + 12). BbluTem 13 BTOPOro ypaBHEHUS
nepBoe, yMHOXeHHOe Ha [ABa, W nony4um aq? —2aq = (a+2d + 12) —2(a+d +2) , 70 ectb a(q — 1)? = 8.
Torpa (q — 1)? — penuTenb 8, YTo BO3MOXHO TornbKo ecnvt (¢ — 1)2 = 1unu (q — 1)? = 4. OTkyaa q € {—1;0; 2; 3}.
MocnepoBaTenbHOCTM ANS KaXaoro q:

q = —1;a = 2;d = —6 apndmeTudeckaa nporpeccus 2; —4; —10, reomeTpuyeckas 2; —2; 2.

q = 2;a = 8;d = 6 apudpmeTudeckas nporpeccua 8; 14; 20, reomeTpuyeckas 8; 16; 32.

q = 3;a = 2;d = 2 apupmeTtudeckaqa nporpeccus 2; 4; 6, reometpuyeckas 2; 6; 18

3apauva 9. (13 6annoB) B kaxxgow kneTke gocku 5x5 ctout 6ykea I" nnn dykea B. Bykea BbibupaeTcs cnyvyaiHbiMm
obpa3om And Kaxgon kneTku. [Ansa KaKgon KNeTku CHATAeTCa CyMMapHOEe Konn4ecTBo OykB I, KOTopble CTONAT B
CTpOKe, coaepxallen aTy kneTky, u 6yks B, koTopble cToAT B cTonbuUe, copepxallem 3Ty kneTky. Ecnmn ato
KONIMYECTBO YETHOE, TO KIeTKa 3akpallMBaeTCs B YEpPHbIM LBET, a ecnn HevyeTHoe — B Oenbin. Hanmgute
MaTemaTU4ecKoe OXnaaHue KonmyecTsa YEepHbIX KINETOK.

OTBeT: 12,5

PeweHue: Bribepem nobyto knetky A n nobyto kneTky b, nexaluyto B OQHOMN CTpoYKe Unn B O4HOM cTtonbue ¢
A. 3ameHuB OykBy B KneTke b Ha NPOTMBOMOMOXHYLO, Mbl TAKKE MOMEHAEM LBET kneTkn A. 3HaunT, onsi nobon

1
KMeTKM, BEPOSITHOCTL TOTO, YTO OHa YepHas, paBHa -. MaTemaTnyeckoe oXXnmaaHue KONMYecTBa YEpPHbIX KINeToK
1
3710 25 = 12,5.

3apaua 10. (15 6annoB) HaiiauTte Bce 3HaYeHUs a, NPU KOTOPbIX ypaBHeHWe a = Vx2 —6x + 7 + Yx2 —2x — 1
NMeeT HeYeTHOE YMCIIO PELUEHUN.
OTBerT: -2

PeleHue: BblenuB norHble keagpatbl a = 3/ (x — 3)2 — 2 + 3/ (x — 1)2 — 2, MOXHO 3aMETUTb, YTO MO KOPHSMMU
MOMyYMIUCh BbIPaXXEHUS, KOTOPble NepexoasT ApYr B Apyra Npu 3aMeHe x Ha 4 — x, TO eCTb A1 KaXXA0ro KOPHS
CYLLECTBYET KOPEHb CUMMETPUYHBIA OTHOCUTENBHO NPSIMONA X = 2. 3HAYMT, ECNU KOPHEW HEYETHOE KONUYECTBO,
TO X = 2 OOMKeH ObITb KOpHEM. [oacTaBuUB B BbipaxeHue, Hangem a = —2.




