OTBeTbl M peLleHUnst 3aaay «KPacCHOro» YpoBHSA CNOXHOCTU
MathCat

3apaua 1. (5 6annoB) K HatypanbHomy umcny N npunucanum cnpasBa uudpy 2,
B pesyrbTaTe Yero OHO yBenuuunock Ha 2252. Hangute N.

OTBeT: 250

PeweHue: MNMpunucatb uMdpy K KOHLY Yymucna N — 10 e camoe, 4To YMHOXUTb N Ha 10
n npubasuTb 3Ty undpy. Toraa 10N + 2 = N + 2252, otkyaa N = 250.

3apava 2. (6 6annoB) B ctyaeHuyeckon rpynne 30 CTyQEHTOB, Y KaX4oro n3 KOTOpbIX €CTb TpU pesynbraTa:
6annel no maTemaTuke, 6annel No gusmke n Gannsl No xumuun. PoeHo y 11 cTygeHToB Bannbl N0 MaTeMaTuke 1
du3nke paHbl. PoBHO y 16 CcTyaeHTOB Gannbl No maTemMaTvke U XMMUM pasnuyHbl. Hanaute MuHMMansHO
BO3MOXHOE YMCIO CTYAEHTOB, Y KOTOPbIX Bansibl No hmsmke N XMMUn PasnmyHbl.

OtBeT: 3

PeweHue: Y 14 ctyneHToB 6annbl N0 matemaTuke U XMMun pasHbl. Makcumym y 11 13 Hux 6annbl paBHbl C
duaunkon. 3HaumT, x0T 6bl y 3 cTyaeHTOB 6annbl pa3nuyHbl. Takoe GbiBaeT, ecnu, Hanpumep, y 11 cTyaeHToB
paBHbl 6annbl 3a Bce Tpu nNpeameTa, ewe y 3 CTy4eHTOB paBHbl 6annbl 3a MatemMaTuky U XxvuMmuio, a 6ann no
dun3unke Opyron, a y Bcex octaBmxcs 16 cTtygeHToB 6ann no dunsnke coBnagaeTt C XMMUEN, HO OTNiMyaeTcs oT
MaTeMaTUKMW.

3apava 3. (8 6annoB) Ectb 35 moHeT goctomnHcTBoM 1, 2, ..., 35 Koneek. [1Ba urpoka no ovepeam 3abupatot no
TPU MOHEeThLI. Korga octaloTcs ABE€ MOHETbI, NEPBbIN UIPOK MNOMyYaeT BbIMIPbILL, PaBHbIN PAa3HOCTN MX HOMUHAMOB.
Kakon MakcMmManbHbIv BbIMIPbIL OH MOXET obecneuntb cebe npu nobon urpe conepHuka?

OtBerT: 19

PeweHue: [Nokaxem, 4TO NepBbI BCcerga MoXeT nonyy4ntb pasHocTb 19. MNepBbiM X040M OH y6epEéT MoHeTbI 17,
18 1 19, a ganee pas3obbLET BCe Yncna Ha napbl ¢ pasHocTbio 19. Kaxabim xoqom BTOpon nmubo 3abupaeT Tpu
yucna u3 pasHblx nap, NM6o 3abupaeT ogHy napy LEenMKOM M O4HO YMCro M3 Apyron napbl. B nepsom cnyyae
nepsbl 3abmpaeT BCce OCTaBLUMECS YUCHa U3 3TUX Nap, a BO BTOPOM — OAHO OCTaBLUEECH YNCIO 1 O4HY Nobyto
uenyto napy. B koHue ocTaHytcA uyucna M3 OQHOWM  Mapbl, 3HauvT, pasHuua Oygetr  19.
Mokaxkem Tenepb, YTO BTOPOM MOXET He NO3BOSNUTbL NepPBOMY Nony4mTb 6onblue 19. [NycTb OH 3abupaeT Kaxabiv
pa3 Tpu camblx OOMbLUMX YMCNA; TaK KaK OH cAenaeT NATb X040B, TO Bbl4epkHET 15 uncen. 3HaumT, uncen ot 21
00 35 Ha Jocke TOYHO He ByaeT, a 3HauuT, MakcMmarnbHasa ocTaBLuascs pasHocTe mexay 1 n 20 - poBHo 19.

3apava 4. (8 6annoB) Touka E Ha cTopoHe BC napannenorpamma ABCD TakoBa, 4YTo npsimble AE n BD
nepneHankynapHbl. Touka F Ha cTopoHe AD paBHoyganeHa oT BeplwuH B n D. N3BeCcTHO, UTo AF = 6, a BE = 5.
Hawngute BF.

OtBeT: 11

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 = 6. Otctoga BG = 6 + 5 = 11, a Tak kak BFDG pomb, To BF = BG.

3apava 5. (10 6annoB) lNeTqa kaxabl AeHb eCcT KOHeTbl. 3a nobble 3 noapan MayWwux OHA OH CbedaeT He
fonblue 11 koHGET, a 3a Nobble 5 Nnoapsa MAyWnX gHen cbegaeT He bonblie 19 koHgeT. A kakoe HanbornbLlee
KONIM4eCcTBO KOHGET OH MOXET CbecTb 3a 19 gHen?

OTBeT: 71

PeweHwne: Pa3zobbem 19 gHen Ha Tpuy rpynnbl No TPU AHS 1 ABE rpynmnbl Mo NATb AHER. Toraa oH CbecT He bonbLue
yem 19-2+3-11=71 koHcpeTy. Npun 3TOM ecTb crnyyan, koraa OyaetT UMeHHO 71: B NepBbii AeHb OH Cben 5 KoHeT,
BO BTOpOM 3, 1 B TpeTui Toxe 3. A ganee NnoBTopsn aTy nocnegoBatesibHOCTb U3 Tpex aHen: 5,3,3,5,3,3,...5.

3apaua 6. (10 6annoB) JleHnBasi Mbillb M Chlp HAxXOASATCA Ha mnone,
COCTOSILLIEM U3 COT-LUECTUYTONbHUKOB, Kak MOKasaHo Ha pucyHke 1. 3a oguH
X0, OHa MOXET NepPenTn U3 COTbI B NOBYI0 COTY, COCEOHION C HEW MO CTOPOHE.
Mpn 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, yto ans nwobbix Asyx coT A M B BHyTpM OAHOro
roOpu3oHTaNbHOrO psiga CywecTBYeT POBHO oAuH cnocob nonacte u3 A B b.
3HauuT, 3Has MecTa, rae Mbllb nepexoguna mexagy psgamu, Mbl MOXEM
OAHO3HA4YHO BOCCTAHOBUTbL e€e MapwpyT. Ecnm npoHymepoBatTb psagbl,
HauMHaga ¢ 1, TO KONUMYECTBO CNOCOBOB CNYCTUTBLCH C psida C HOMEpPoM 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) = 2D . (n - 1)!. MNoacrasmus n = 5, Haligem oTeeT 2% - 4! = 16 - 24 = 384

3apava 7. (12 6annoB) Tpu cnoptcmeHa — Anekcen, bopuc n Buktop — ydacTsytoT B 3abere Ha 1500 meTpoB.
BukTop n bopuc cTapTyoT C O4HOMO KOHLUAa SOPOXKKKU, a Anekcen — ¢ NPOTUBOMNOSIOXKHOMO, BCe 0gHOBPEMEHHO. K
MOMEHTY BCTpeuun ¢ Buktopom Anekcen npobexan Ha 25% MeHbLue, Yem ocTaBLummncs nyTe bopuca oo puHuwa
nocrne atoro MomeHTa. B momeHT, Korga Anekcen npobexan 600 meTpos, Buktop ewé He dwmHuMwmpoBarn.
Ckonbko MeTpoB Obino mexay bopucom n BUKTOpom B 3TOT MOMEHT?

OtBeT: 200

PeweHue: B ycnoBum ckaszaHo, YTO B MOMEHT BCcTpeun Anekcea u Buktopa pacctosHue mexay Bopucom u
Buktopom coctaensno 25% oT octaBweroca nytn bopuca, a pacctodHue, npongeHHoe Anekceem — 75%.
3HauunT, ckopocTb Arnekcesa B Tpu pasa bonblue pasHOCTU ckopocTen Buktopa u bopuca, oTkyga nonyvaem
600:3=200 meTpoB.

3apava 8. (13 6annoB) Baca 3agyman apudmeTMyecKyo Nporpeccuto n3 Tpex uernbix yncen. Banga npubasun 2
Ko BTOpoMy uucny u 49 k TpeTbemy. [lonydmnacb reomeTpuyeckasi NPorpeccuss ¢ uUenbiM HeHYNeBbIM
3HameHaTtenem. Kakum mMor ObiTb 3TOT 3HaMeHaTenb?

OTBeT: -2;2; 4

PeweHue: MNycTb a — NepBbIA YNeH nporpeccun, d — war apupmeTUYecKor Nporpeccun, q — 3HaMeHaTernb
reomeTpuyeckon nporpeccun. Toraa aq = (a +d + 2) n aq? = (a + 2d + 49). BbluTem 13 BTOPOro ypaBHEHUS
nepBoe, YMHOXEHHOe Ha aBa, U nonyunm aq? — 2aq = (a + 2d +49) —2(a+d + 2) , 10 ecTb a(q — 1)% = 45.
Torma (q—1)2 - penutens 45, 4To BO3MOXHO Tombko ecrim (g—1)2=1 wm (q-1)? =09.
Otkyna q € {—2;0;2; 4}.

MocnegoBaTenbHOCTM ANS KaXaoro q:

q = —2;a = 5;d = —17 apupmeTndeckas nporpeccua 5; —12; —29, reometpuyeckas 5; —10; 20.

q = 2; a = 45;d = 43 apupmeTudeckas nporpeccus 45;88; 131, reomeTtpuyeckas 45; 90; 180.

q =4;a =5;d = 13 apudmeTuyeckasn nporpeccus 5;18; 31, reometpudeckas 5; 20; 80.

3apaua 9. (13 6annoB) B kaxgon kneTke gocku 5x6 ctout Oykea I" nnn 6ykea B. Byksa BbiOnpaeTcs cnyyanHbim
o0pa3om and Kaxgon kneTku. [Ansa KaKgon KNeTku CHATAeTCa CyMMapHOE Konmn4ecTBo OykB I, KOTopble CTONAT B
CTpOKe, coaepxallen aTy kneTky, u 6yks B, koTopble cToaT B cTonbue, coaepxawem Ty kneTtky. Ecnum ato
KONIMYECTBO YETHOE, TO KIEeTKa 3akpaluMBaEeTCA B YEpPHbI LBET, a ecnn He4yeTHoe — B Oenbin. Hamgute
MaTeMaTU4eCKoe OXnaaHne KoNM4ecTBa YepHbIX KNeToK.

OtBerT: 15

PeweHue: Bribepem nobyto knetky A u nobyto kneTtky b, nexalyyto B O4HOM CTPOYKe UK B OQHOM CToNbLe C
A. 3ameHuB OykBY B KneTke b Ha NPOTMBOMOMNOXHYLO, Mbl TAKKE MOMEHAEM LBET KneTkn A. 3HaunT, ons nobon

1
KINeTKN, BEPOATHOCTb TOro, 4TO OHa 4YepHasd, paBHa > MaTemaTnyeckoe oxugaHne Kkonuyectsa YEPHbIX KINEeTOoK

310 30 % = 15.

3apaua 10. (15 6annoB) HaiiouTe Bce 3HaYeHUs a, NPY KOTOPbIX ypaBHeHUe a = Vx2 + 6x + 6 + Vx2 — 2x — 2
NMeeT HeYeTHOE YMCIIO PELUEHUN.
OTBeT: 2

PeweHue: Bblenus norHsle ksagpatbl a = 3/ (x + 3)2 — 3 + 3/(x — 1)2 — 3, MOXHO 3aMETUTb, YTO MOA KOPHSAMMU
NONYYNIUCh BbIPAXEHUS, KOTOPbIE NEPEXOAAT APYr B Apyra Npu 3ameHe x Ha (—2 — x), TO eCcTb ANs KaXaoro
KOPHSI CYLLEeCTBYET KOPEeHb CUMMETPUYHbIA OTHOCUTENBHO MPsiMOM x = —1. 3HAUYUT, eCnn KOPHEN HeyeTHoe
KONMYECTBO, TO x = —1 fOSKeH ObiTb kKOpHEM. MNoACTaBMB B BhlpaXKeHue, HaUaeM a = 2.




