OTBeTbl M peLleHUnst 3aaay «KPacCHOro» YpoBHSA CNOXHOCTU
MathCat

3apaua 1. (5 6annoB) K HaTtypanbHomy uucny N npunucanu cnpaea umdpy 3, B
pesynbTaTte Yero oHo ysenuuunock Ha 4530. Hangute N.

OtBeT: 503

PeweHue: MNMpunucatb undpy K koHuy Ymucna N — 10 e camoe, 4To YMHOXUTb N Ha 10
n npubaeuTb 3Ty umdpy. Torga 10N + 3 = N + 4530, otkyaa N = 503.

3apava 2. (6 6annoB) B cTtyaeH4yeckor rpynne 32 CTy4EHTAa, Y KaXKAoro U3 KOTopbIX eCTb TPU pesynbTaTta: 6annbl
no matematuke, 6annbl no dpusnke n 6ansnel No xummn. PoBHO y 12 cTygeHToB 6annbl o MatemaTuke n omsmke
paBHbl. POBHO y 11 cTygeHTOB 6annbl N0 MatemaTuke U XMMUM pasnuyHbl. Hanante MMHMManbHO BO3MOXHOE
YUCIO CTYAEHTOB, Y KOTOPbIX 6ansnbl N0 PU3MKe N XMMUN PasNYHbI.

OtBeT: 9

PeweHwne: Y 21 cTygeHta Gannbl N0 maTeMatvke U Xumun paeHbl. Makcumym y 12 M3 Hux 6annbl paBHbl C
dusmkon. 3HauuT, xoTa Obl y 9 cTyaeHToB HGannbl pa3nuyHbl. Takoe ObiBaeT, ecnu, Hanpumep, y 12 cTyaeHToB
paBHbl 6annbl 3a BCce Tpu NpeameTa, ewe y 9 CTyAeHTOB paBHbl Bannbl 3a MaTemMaTuky U xumuio, a 6ann no
dmsnke apyroun, a y Bcex octaBwmxca 11 ctygeHToB 6ann no gmsmke coBnagaeT ¢ XMMUERN, HO OTNNYaeTCs OT
MaTeMaTUKN.

3apava 3. (8 6annoB) Ectb 41 MoHeTa goctouHcTeom 1, 2, ..., 41 Konerika. [1Ba urpoka no oyepeaun 3abupatot
no Tpu MoHeTbl. Korga ocTtaloTcs ABEe MOHETbl, NEPBbLIA UrPOK MOMy4YyaeT BbIUMPbIL, PaBHbIA PAa3HOCTU UX
HOoMMHanoB. Kakon MakcumanbHbI BbIMIPbILW OH MOXeT obecneuntb cebe npu nobon urpe conepHuka?
OTBeT: 22

PeweHue: [Nokaxem, 4To NepBbI BCerga MoXeT NoslydnTb pasHocTb 22. [NepBbiM X040M OH y6epéTt MoHeTh! 20,
21 n 22, a panee pa3obbET BCe YMcra Ha Napbl C pasHocTbio 22. KaxabiM Xo4oM BTOpown nnbo 3abupaeT Tpu
ynucna n3 pasHbix nap, nMbo 3abupaeT ogHy Napy LenMkKoM M O4HO Yucno M3 Apyron napbl. B nepsom cnyyae
nepBbI UTPOK 3abupaeT BCe OcTaBLUMECH YMChna U3 3TUX Nap, a BO BTOPOM — OAHO OCTaBLUEECs YUCIIO U OOHY
nobyto Lenyto napy. B KOHLE ocTaHyTCA Ynucna U3 ogHoOW napbl, 3Ha4uT, pasHuua dyaet 22.

lMokaxkem Tenepb, YTO BTOPON MOXET HE NMO3BONNTL NEPBOMY NOMy4MTh 6onblue 22. MNMycTb OH 3abupaeT kaxabin
pa3 Tpu caMbix BONbLUMX YMCNa; TaK KaK OH CAenaeT WeCTb XOA40B, TO BbldepkHeT 18 uncen. 3HauumT, yncen ot
24 0o 41 Ha gocke TOYHO He GyaeT, a 3HauYuT, MakcMmaribHas OCTaBLUAsCs Pa3HOCTb Mexay umicnamm 1 mn 23
OyneT poBHO 22.

3apavya 4. (8 6annoB) Toyka E Ha cTopoHe BC napannenorpamma ABCD TakoBa, 4TO npsimble AE n BD
nepneHankynapHbl. Toyka F Ha cTopoHe AD paBHoyaaneHa oT BeplwuH B u D. N3BecTHo, YTo AF = 8, a BE = 6.
Hanaunte BF.

OTBerT: 14

PeweHue: lNycTb G - TOYKa CTOPOHbI BC, paBHoyAdaneHHasa ot B u D. Toraa FG - cepeuHHbIN NepneHankynsap K
AwnaroHanu napannenorpamma, T7.e. FG || AE. CnegoBaTefibHO, YeTbIPEXYTONbHUK AEGF — napannenorpamm, u
EG = AF = 8. Otctoga BG = 8 + 6 = 14, a Tak Kak BFDG pomb, To BF = BG.

3apaua 5. (10 6annoB) NeTa kaxabi AeHb eCcT kKoHdeTbl. 3a nobble 3 noapsad Naywmx aHS OH CbedaeT He
6onbwe 11 koHdeT, a 3a nobble 5 nogpsa naywmx gHen cbepaeT He Gonbwe 19. A kakoe Hambonbliee
KONIMYEeCTBO KOH(ET OH MOXET CbecTb 3a 23 AHA?

OtBeT: 85

PeweHwne: Paszobbem 23 gHA Ha WeECTb rpynn no TpU AHA U OgHY rpynny B NATb AHEN. Torga oH CbecT He bornblue
yem 19+6-11=85 koHeT. [1pn 3TOM ecTb cnyyan, korga 6yaet uMmeHHo 85: B nepBbI AeHb OH CbenN 5 KOHQET,
BO BTOpPOM 3, 1 B TpeTun Toxe 3. A ganee noBTopsAn 3Ty nocnegoBaTenbHOCTb M3 Tpex gHen: 5,3,3,5,3,3,5,...5,3.

3apaya 6. (10 6annoB) JleHnBasi Mbilb U CbIp HaxogATCs Ha none,
COCTOSILLEM U3 COT-LUECTUYTONbHMKOB, Kak NokasaHo Ha pucyHke 1. 3a oguH
X0 OHa MOXET NepenTn N3 CoTbl B NLOBYIO COTY, COCEAHIOK C HEN MO CTOPOHE.
Mpwn aTOM OHa:

1) HUKOrga He XoAUT B COTY, KOTOPas Bbllle, YEM Ta, B KOTOPOW OHA CTOWUT;

2) HMKOr4a He BO3BpaLlaeTcsi B COTY, B KOTOPON yxe Gbina.

Ckonbko y Mbiwm cnocoboB gontn ao ceipa?

OTBeT: 3840

PeweHue: 3ameTtum, yto ana nwobbix aByx cot A u B BHyTpu ogHoro
rOpPU3OHTaNbHOMO psga CyLwecTByeT POBHO oamH crnocob nonactb u3 A B b.
3HaunT, 3Haa MecTa, rge Mbilb Nepexoauna Mexay psgamun, Mbl MOXeEM
OA4HO3HAYHO BOCCTAHOBUTbL ee MapuwpyT. Ecnu npoHymepoBatb psgbl,
HayMHaga ¢ 1, TO KONU4eCcTBO CNOCOBOB CNYCTUTLCH C psga C HOMEPOM k Ha

Pucynox 1



cnegywowmn 6yget 2k, Tak kKak B k-TOM psigy BCEro k COT, y KaKAoW U3 KOTOpbIX MO ABe O6LWMX CTOPOHbLI CO
cnegylowmm psgomM. 3HaumT, cnocoboB OOMTM A0 NoboK KNEeTKN n-ro paga oyaet

2:4-6-..-(2n—2) =2~V . (n — 1)!.MoacTasme n = 6, Hangem oTeeT 2° - 5! = 32 - 120 = 3840

3apava 7. (12 6annoB) Tpu cnoptcmeHa — Anekcen, bopuc n Buktop — ydacTsytoT B 3abere Ha 3000 meTpoB.
BukTop n bopuc cTapTyoT C O4HOMO KOHLUAa SOPOXKKKU, a Anekcen — ¢ NPOTUBOMNOSIOXKHOMO, BCe 0gHOBPEMEHHO. K
MOMEHTY BCTpeuun ¢ Buktopom Anekcen npobexan Ha 10% meHbLue, Yem ocTaBumics nyTb bopuca o puHmwa
nocrne atoro MomeHTa. B momeHT, Korga Anekcen npobexan 900 meTpos, Buktop ewé He dwmHuMwmpoBarn.
Ckonbko MeTpoB Obino mexay bopucom n BUKTOpom B 3TOT MOMEHT?

OteeT: 100

PeweHue: B ycnosuu ckasaHo, YTO B MOMEHT BcTpeun Anekcesa un Buktopa pacctosiHne mexay Bopucom m
Buktopom coctaensno 10% oT octaBweroca nytn bopuca, a pacctodHune, npongeHHoe Anekceem — 90%.
3HauunT, ckopocTb Anekces B AeBATb pa3 bonblue pasHocTu ckopocTen BukTopa n Bopuca, oTkyga nonyvaem
900:9=100 meTpoB.

3apava 8. (13 6annoB) Baca 3agyman apudmMeTMyecKyo NPorpeccuto n3 Tpex uenbix yncen. Bana npubasun 5
Ko BTOpoMy umcny M 60 k TpeTbemy. [lonyumnacb reomeTpuyeckas Mporpeccuss ¢ LUenbiM HEeHyneBbiM
3HameHaTtenem. Kakum mor ObiTb 3TOT 3HameHaTenb?

OTBeT: -4; 2; 6

PeweHue: MycTb a — nepBbI YNeH nporpeccun, d — war apupmeTmyeckon nporpeccun, q — 3HaMeHaTernb
reomeTpuyeckon nporpeccumn. Toraa aq = (a+d +5) v aq? = (a + 2d + 60). BbluTeM 13 BTOPOro ypaBHEHUS
nepBoe, YMHOXEHHOe Ha aBa, 1 nonyunm aq? — 2aq = (a + 2d + 60) —2(a+d +5) , 10 ectb a(q — 1)? = 50.
Torna (q—1)?2 — penutens 50, 4TO BO3MOXHO Tonbko ecnm (q—1)2=1 wunm (q—1)% = 25.
Otkyna q € {—4;0;2; 6}.

lMocnegoBaTensHOCTM ANs KaXaoro q:

q = —4;a = 2;d = —15 apupmeTndeckas nporpeccus 2; —13; —28, reometpuyeckas 2; —8; 32.

q=2;a=50;d =45 apundpmeTndeckas nporpeccus 50; 95; 140, reomeTpuyeckasi 50; 100; 200.
q = 6;a = 2;d = 5 apumeTtudeckasa nporpeccus 2; 7; 12 , reometpudeckas 2; 12; 72.

3apaua 9. (13 6annoB) B kaxgon knetke gocku 3x8 ctout Oykea I" unn 6ykea B. BykBa BbIOnpaeTcs crnyyYyanHbim
o6pa3om Ans Kaxgon KneTku. [Ansa Kaxaon KneTkn cHMTaeTcs CyMMapHOe KonmyecTBo OykB [, KOTOpble CTOAT B
CTPOKe, coaepallen 3Ty KneTky, u Oyks B, koTopble CTOAT B cTonbue, cogepxawem 3Ty knetky. Ecnun ato
KONMMYecTBO YeTHOe, TO KreTka 3akpalMBaeTCs B YepHbl LBET, a ecnu HedeTHoe — B Genbin. Hangute
MaTeMaTU4eckoe OXnaaHne KoNmM4ecTBa YepHbIX KNeToK.

OtBeT: 12

PeweHwne: Bribepem nobyto knetky A u nodyto kneTky b, nexatuyto B 0gHOM CTpoYKe UM B O4HOM cTonoue ¢
A. 3ameHuB GykBY B kneTke b Ha NPOTMBOMOMNOXHYIO, Mbl TaKKe MOMEHSIeM LBET KneTkn A. 3HaunT, ansa nobon

1
KNeTKN, BEPOATHOCTb TOlro, 4YTO OHAa YepHad, paBHa > MaTemaTnyeckoe oxmngaHme KonmyecTsa YEPHbIX KMNEeTOK
1
37O 24 o= 12.

3apaua 10. (15 6annos) HaiiauTe Bce 3HaYeHMs a, NPy KOTOPbIX ypaBHeHue a = Vx2 — 4x + 2 4+ Vx2 — 8x + 14
UMeeT HeYETHOE YNCIIO PELLEHNNA.

OtBerT: -2

PelweHue: BbIAENVB NOSHbLIE KBaApaThl a = ?\’/(x —-2)2-2+ i/(x — 4)? — 2, MOXHO 3aMeTUTb, YTO MO KOPHSAMMU
NONYYUNNCh BblpaXXeHUs, KOTOpble NepexoasaT ApYr B Apyra Npu 3aMeHe x Ha 6 — x, TO €CTb AN KaXK40ro KOpHS
CyLLEeCTBYET KOPEHb CUMMETPUYHBIA OTHOCUTENBHO NPAMOW X = 3. 3HAYUT, ECNN KOPHEN HEYETHOE KONNMYECTBO,
TO x = 3 AomkeH 6biTb KOpHeM. [oacTaBuB B BblpaxeHue, Havgem a = —2.




