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Anzebpa

Cmepeomempus

Yucna

10

Hantm cymmy 11-3-21.4+31.5—
41-6...—2010!-2012

Kakoe Haubosbliee 4ymncno NaOCKOCTeM
CUMMETPUN MOKET bbITb y TeTpasgpa?

HaliauTe TpexaHayHoe 4ucio
C Hanbo/IbLLMM KOJIMYECTBOM
aenntenem.

20

Halgute HaummeHbWWA nono-
YKUTENIbHbIN KOPEHb ypaBHEHMA
{tg x}=sinx ({a} obosHauaer
APOOGHY0 4acTb uyucna a, To
€CTb PA3HOCTU MeXAY YNC/IOM a
M HanbBONbLUMM LLEe/IbIM YNC/IOM,
He NpeBOCXoAAWMM a).

TeTpasap, MmeowWmin Naolaab NOBEpPX-
HOCTU S, , PacCeK/IM NNOCKOCTbIO Ha ABa
TeTpasapa. Kakne 3HauyeHUs MoXKeT npu-
HMMaTb CymMa NaoLwanen NoBepxHocTen
obpasoBaBLINXCA TeTpasapos?

Haligute BCce TaKuMe HaTy-
panbHble 4ucna, B 3anucu
undpbl He NOBTOPAIOTCA, BCE
uMdpbl OA4HOM YeTHOCTM, a
caMM 4ucna ABNAKOTCA TOu-
HbIMM KBagpaTamu.

30

PewwnTe ypaBHeHue

| |||x2 —x|—1| - 1| — 1|
=x?-2x—14

(1 BblumTaetca 11 pas, scero 12

moaynen).

TeTpasgp, UMeLWUn cymmy aaunH pebep
L, pacceknn NNOCKOCTbIO Ha ABa TeTpa-
sgpa. Kakue 3HaYeHMAa MOMKeT NpUHU-
MaTb CyMMa A/IMH pebep aByx obpaso-
BABLUMXCA TETPA34pPOB?

HaguTte Bce Takne HeyeTHble
HaTypanbHble 4YKUCNA, MEHb-
wne 1000, ecam wm3BecTHO,
4YTO CyMmMma nocnegHux umdp
BCEX ero aenutenen (BKAato-
yan ero camo 1 1) pasHa 33.

40

MpW KaKOM HaMMeHbLLIeM HaTy-
pPaNbHOM N HaNMAeTcA MHOro-
yneH P(x) ¢ uenbimm Koapodu-
UMEeHTaMM TaKOW, 4YTO y Hero
€CcTb 6 pPasINYHbIX LLeNblX KOp-
HEM W nNpu 3TOM YpaBHEHMEe
P(x)=n nmeet xoTAa 6bI O4HO Le-
Noe pelleHue?

Yepes TOUKy BHYTpM TeTpasgpa nposenu
4 NNOCKOCTKM, NapannenbHble rpaHam. Ha
CKONIbKO YacTen pa3obbeTca TeTpasap?

YYeHMK Hanucan Ha [ocke
TPWU HaTypasbHbIX 4YKCaa, Ko-
TOpble ABAAKOTCA Mocnenosa-
TENbHbIMW  YN€HaMU OAHOM
apudmeTmyeckon  nporpec-
cun. loTom OH cTep pasge-
nABWME UX 3anAatble, U Noay-
YMIOCb CEMMU3HAYHOEe 4MnChO.
Kakoe Haumbonbwee yucno
MOT10 NONY4YnTbLCA?

50

CKONbKO peleHnin UMeeT HU-
XenpuseaeHHas cuctema
ypaBHeHWN?
{[x] + {y} = [yl-{x}
XxX+y=n
n — HeKoTopoe uenoe
yncno

Y BbINYKNOro MHOrorpaHHMKa 2n rpaHem
(n>3), n Bce rpaHn sBAAOTCA TPEYroNb-
HUKamun. Kakoe Haubonbwee uyuncno
BEPLUMH, B KOTOPbIX CXOAUTCA POBHO 3
pebpa, MOXKeT OblTb Yy TaKoro MHOrO-
rPaHHMKA?

Y Ka)k[oro cocTtaBHOro yncna
or 1 po 100 Hawnam
HAaWMEHbLUIMIN NPOCTON Aenu-
Tenb. Hangute cymmy obpat-
HbIX BE/IMYUNH BCEX ITUX AENU-
TEenen.

60

PaccmoTpum BCe BO3MOMKHbIE
Habopbl YMCen M3 MHOXKecTBa
{1,2,3,...,N}, He coaepaliue
NBYX coceaHUX uucen. Hanaute
CYMMYy KBaapaToB npousseae-
HWI YMcen B 3TUX Habopax.

B npocTpaHcTBe 3a4aHbl 4 TOYKM, He ne-
awme B OAHOM naockocTU. CKONbKO
CYLLECTBYET Pas/INYHbIX Napannenenu-
neaoB, AN KOTOPbIX 3TU TOYKM CAyXKaT
BepLUINHaMN?

CymMMma WecCTbix CTeNeHen Lwe-
CTM LENbIX YNCeN Ha eauHuLy
6onblue, YeM KX yWeCTepeH-
Hoe npousBeaeHue. Hangute
BCE TakuMe Habopbl. OTBET
AalTe C TOYHOCTbIO A0 nepe-
CTQHOBOK.




ABAKA-CEHBbOPBbI
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reomempus

Fpachuku u pyHKYUU

Kom6buHamopuKa

10 | B TpeyronbHuke ABC anunHa cro- VT/\ Baca 3ameTun, 4To cpeam ero yuymtenen Het
poHbl AB paBHa 6, paguyc onu- \ 7,11 /i X Tpex YenoBeK ¢ 0aHOM GdaMuanen, HeT Tpex
CaHHOM OKPYXKHOCTH Vkll \ YesioBEK C OAMHAKOBbIM UMEHEM U HET Tpex
paseH 5, a yron BAC paseH 30°. Mpaduk GYHK- | yenoBeKk C OAMHAKOBLIM OTYECTBOM. 3aTo Y
Hangute annHy ctopoHbl AC. unn y = f(x), umeet Bug, TPEX3BEH- | KaAbIX ABYX COBNAZaeT AW UMA, Uan da-
HOW NOMaHOM, M306paKeHHOW Ha | muausa, uam otyectBo. Kakoe Haubosbluee
puc. 3agante 3Ty GYHKUMIO 0OHOU | KONMYECTBO yynuTenein Morno 6biTb?
dbopmynoi, MCNONb3ya  TOJIbKO
umMdpbl, 3HAKM nepemeHHon "x",
CNOXKEHUA, BbIYUTAHUA U MOAYNSA.
20 | Yepes BeplmnHbl A U B eanHuy- | Mpn Kakom 3HaveHMn a rpaduK | 3agadHuk cogepxut 300 3agay, npoHymepo-
Horo KBagpata ABCD mpoxoaut | dyHkumMn  y(x)= x*+x*+ax  6ypget | BaHHbix oT 1 Ao 300. Y yuuTenbHUUbI ecTb Mar-
OKPYHOCTb, Mepecekalowas | UMeTb  OCb CUMMETPWM, napan- | HATVKM ¢ uudpamn. BHadane ypoka oHa npu-
npsamble AD n AC B TouKax K v M, | nenbHyto ocu opgmHaT? KPENAIAET UX Ha AOCKY Tak, YToBbI 0Bpasosasmce
OTAMUHbIX OT A. Haliaute anmHy HOMepa YeTbipex 3asay, KoTopble pasbupatoTca
Ha ypokKe. Kakoe HaMmeHbllee YNCN0 MArHUTKU-

MpoeKLn KM na AC KOB MNMpuaeTca Kynutb y4dyutTenbHuue, 4yT0b6bI
MMEeTb BO3MOXHOCTb 3a4aTb Ha YpOKe nobble
YyeTblpe 3a,a,aq1/|?

30 | OKosi0 KBagpaTta co CTOPOoHOM 73 | M3BecTHO, 4To rpaduKk o yHKUMM | 3a KPYr/abiM CTOJIOM CUAAT NpeacTaBuUTenm
onucaH pomb Tak, 4To Bce Bep- y(x) = a-6x cUMMeTpuueH rpadu- | 8 CTpaH. M3BecTHo, uto AnA NobbIX ABYX
WWHbl KBagpaTa JieXkaT Ha pas- 2t 1 pa3HbIX CTpaH obs3aTesNbHO ecTb NpeacrTa-
HbIX CTOpPOHax pomba. Haiaute Ky dyHKUMM y(x) = x OTHOCUTENE™ | ) irenn aTux CTpaH, cnaawme pagom. Kakoe
[/MHbI AnaroHanei pom6a, ecau | HO  HEKOTOPOW ToukW. HalaWTe, | jaymeHbluee KOAMYECTBO Mtogel MONKET
M3BECTHO, YTO OHW PasfiMyHbl 1 | Y€MY PaBHO a. cuaeTb 3a cTosiom?
uenble.

40 | HaliguTe cTopoHy HammeHbluero | Hangute Takyto ¢yHKUMio, Henpe- | CKonbkummM cnocobamu 13 uucen 1, 2, 3...,

PaBHOCTOPOHHErO TPEYroNibHMKA, | PbiBHYIO Ha BCel 4ymcnoBoi npaA- | 11 MOXKHO BblbpaTb HECKONBKO YMUCEN TaK,
KOTOPbI MOXHO BNuMcaTb B npaA- | mol, uto f(f(x))=1+2x yTobbl cpean BbibpaHHbIX He 6bino Tpex
MOYFONbHbIA TPEYroNbHUK, Yy KO- noapsag, naywmx?
TOPOro oAuH M3 yrnos paseH 30°,
a rmnoTeHysa paBHa 2. (Bepwu-
Hbl BMIMCAHHOIO TPEeyrosbHUKa He
COBMNagaloT C BepwMHaMM nps-
MOYFONIbHOTO  TPEeYrosbHUKa U
JlexKaT Ha pa3sHbIX CTOPOHax)

50 | buccektpuca yrna BAC Tpeyronb- | Haiaute naowaab ¢ourypbl, cocto- Mo 10 popoxkam napKa
HMKa ABC nepeceKkaeT OMWUCaH- | AWEN U3 TOYEK, YA,0BNETBOPAIOLNX beratot CNOPTCMEHbI.
HYIO OKOJIO HEro OKPYMKHOCTb B | HEPABEHCTBY Hanpasnenna ux  pguxe-
Touke D. Otpesok AD penutca | (y3 —arcsin x)(x3 + HWA yka3saHbl Ha pUCYHKe.
ctopoHoit BC B oTHoweHumn k | arcsin  y) =0 Kaxayio AOPOXKKY KaMAbiM

o 6eryH npoberaet poBHO 3a
(cuntan ot sepwiHbl A). Haiau- 1 MuHyTy. MpK 3TOM NO NEPBON AOPOXKKE Ka-
Te nepumeTp TpeyronbHuka ABC, Oyl MUHYTY npoberaet poBHO oAuH 6eryH, no
ecan BC=1. BTOPON - POBHO ABa, W T.A., NO AECATON - Bce
10. PacctaBbTe HOMepa OO0pPOXEeK ABYyMA pas-
HbIMK cnocobamu.
60 | Ha nnockoct HapucosaHbl gge | M3BecTHO, 4YTo rpaduK ¢yHKUMM | Ha OKpyKHOCTM OoTMeyeHo 16 Toyek. KaKo-

OKPYXXHOCTU U NpAmas, neprneHau-
Ky/NfpHas NpAMOW, npoxoaslen
yepes MX UEHTpbl. W3BeCTHO, 4yTo
CyLlecTByeT POBHO YeTblipe Hepas-
Hble OKPYXXHOCTM, Kaxpaa M3 KoTo-
pbIX KacaeTcA ABYX NEPBOHAYaNbHbIX
M npamoi. Halaute  paguyc
HaUMEHbLUEN U3 HUX, ecin paguychl
OCTa/bHbIX paBHbl 2, 3 n 6.

y=f(x) npu noBopoTe Ha 45° BoKpyr
HEKOTOPOW TOYKM Mepellen B rpa-
duk dyHKUMH glx)
= X’+ax’+19x+97. Hailaute BCe
BO3MOKHbl€ 3HAYeHUA Yncna a.

BO Hambosbliee BO3MOMKHOE YMCNO OCTPO-
YrOJIbHbIX TPEYroNbHUKOB C BepLlUMHAMU B
3TUX TOYKax?




Omeemsbr ABAKA CEHbOPbI

Anzebpa Cmepeo- Yucna Feomempus Fpachuku u pyHKYUU KombuHamopuka
mempus
10 | -2011!+1 6 840 3V3 + 4 y(x) =Ix+1]— x-1]—x. 4
20 T V2 (S; 29) 1,4, 9, 64,6084 V2 -1/8 74
—+4+arcsin| 1 —— —
4 2 2
30| -3 (L;7/3 L) 729 74 v 5402 -11 32
40 | 36 14 9995049 3 Hanpumep, fix)=v2 — 1 +/2x 927
7
50 | beckoHeuHo mHoOro pewennii npu n | [2n/3] 6607/210 k+1+1 2
=-1; [n/2] + 1 peweHune npu n= 0;
[|n/2]] pewennit npu n<-2.
60 | (N+1)!-1 29 (1,0,0,0,0,0) 1n1,5 (—2vV15;2V15)
(_11 Ol Ol Ol OI O)
Omeemeol ABAKA CEHbOPbI
Aneebpa Cmepeo- Yucna Feomempus Fpaguku u pyHKYUU KombuHamopuKa
mempus
10 | -20111+1 6 840 3V3+4 y() =Ix+1| = x| —x. 4
20 T V2 (S; 25) 1,4,9, 64,6084 V2 -1/8 74
—+arcsin| 1 —— —_
4 2 2
30| -3 (L;7/3 L) 729 74 v 5402 -11 32
40 | 36 14 9995049 3 Hanpumep, f(x)= V2 — 1 +/2x 927
7
50 | beckoHe4YHO MHOro peleHunit npu n | [2n/3] 6607/210 k+141 2
=-1; [n/2] + 1 peweHwne npu n=0;
[|n/2]] pewennit npun<-2.
60 | (N+1)!-1 29 (1,0,0,0,0,0) 1un1l,5

(_1/ 0/ 01 Ol 01 0)

(—2V15;2V15)




