BCEPOCCHUHCKAS OJJUMIINAJIA HIKOJIbHUKOB IO
MATEMATHUKE
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11 kaacc

Penienus 3agau.

11.1. /JanHO€ ypaBHEHME PAaBHOCWJIBHO ypaBHEHUIO tg mx-sintx — tgnx = 0,
KOTOpOE€ PaBHOCWIBHO ypaBHeHUIO fg mx-(sinmx -1) = 0. [locnennee ypaBHeHue
PaBHOCWJIBHO COBOKYITHOCTH ypaBHEeHMI: tg mx = 0 U sinzmx = 1 npu yciioBuu, 4ToO
cos 7x # 0. Pemienriem nepBoro ypaBHeHus OyAeT x = n, rje n — 1enoe. Pemenuem

1
BTOPOIO ypaBHEHUs OyJeT x = 5+ 2k, tae k - uenoe. YUHUThIBasi, 4YTO PEUICHUEM

1
HCPaBCHCTBA COS 7TXx 75 0 sBiIsIeTCs X 75 E+ m, TAC ni - LOCJI0C, IOJIYyYUM PCHICHHUC

HMCXOJHOIO ypaBHEHUs x = n, TA€ n — nenoe. Tak kak B orpe3ke [0; 2023]
conepxkutcs 2024 menbix ynciia, To orBeToM Oynet 2024.
OtBert: 2024.

11.2. OGo3HaYUM CKOpPOCTh KaTepa 3a U, a CKOPOCTh JIOAKUA 3a V. Bo3moxkHOe
pacnoJIOKEHUE MPHUCTAHEH, YJOBJIETBOPSIOIIECE YCIOBHUIO 33Jayd, NMPUBEICHO Ha

PHUCYHKE.
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Tak kak TpeyronbHuku KXQ u LXP nogoOHbI IO IBYM yrJilam, TO §=£. Tak
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KakK KaTep U JIOJIKA JIOCTUTaloT TOYKH X OJIHOBPEMEHHO, TO — = —. M3 maHHBIX
u v
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JIBYX PaBEHCTB TOJIY4HM, 4TO > = — , OTKY/ia HOJy4nM —= = —-. Taxum obpazom,

BpEMs JJOCTIDKEHUS KATEPOM U JIOJKOW mpucTaneit Q u P OyneT 0MHAKOBO.

11.3. Ilycte AD = m, AB = ¢, AC = b, BC = a. BpIIOJHUM JONOJHUTEIBHOE
NOCTpoeHue: NpoaiuM Meauany AD no touku E tak, yto DE = AD = m (cMoTpu
PUCYHOK).
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[TomyueHHblid 4yeTblpexyroibHUK ABEC sBAseTcs NapajuielorpaMmoM (ero
JMaroHaly MepecekaloTcss U TOYKOM mHepecedeHus jelarcs momonam). Tak kak
CyMMa KBaJ[paTOB CTOPOH MapajuleJlorpaMMa paBHA CyMME KBaJpaToB €ro
nuaronaneii, umeem: 4m?+ a? = 2b%+ 2c2. U3 j1aHHOTrO PaBEHCTBA BHIPA3UM
4m?=2b%+ 2¢? - a? ¥ NOJACTaBUM B MCXOJHOE COOTHOLIEHHE, TOTa HOTYUHM:
a* + b* +c* - 2a?b? — 2a%c? = 0. IlpeobpasyeM MocieHEE PABEHCTBO K BHY:
(b? + ¢? — a?)%= 2b?c?, KOTOpOE PABHOCUIBHO COBOKYHMHOCTH JBYX PaBEHCTB:

b?+c?-a?> =V2bc wu b?*+c?-a? =-~/2bc. Bblpa3suB W3 JAHHEIX PABEHCTB a2
TIOJTYYHIM:

a? = b%+c? - 2~gbc i a’® = b%+c? + Z-gbc. ITo TeopeMe KOCHHYCOB IIOJTy4aeM,
4TO cos A = g WJIH cos A =- g, TO ecTb LA =45°wm LA =135°.

Ortset: 45° nom 135°.

3ameuanue: eciu paccmompensvt 06a ciy4as, 6ce peuleHue 6epHoe, 8blCMAaBIsencsl
7 6annos; eciu paccMompeHr MOJNbKO OOuH caydau - 5 6annos;, 6 peuieHuu
onpeoeneHo, Ymo umeemcs 08a CIyuas, npu 3MomM paccmompeHr 00uH - 6 6annos.

11.4. Tak xak a1 10000r0 IEUCTBUTEIBHOIO X BBITIOJHSIETCS PAaBEHCTBO
for+ D+f(x-1)=v2 flw),
TO OYyJIeT CIIpaBEJIMBO U TAKOE PABEHCTBO:
fx+2)+f(x)= V2 fix+1), koTopoe npeoOpa3yem K paBEHCTBY:
fOe+2) + £ (0 = V2(V2 fix) = flx = 1).
PackpbiB CKOOKH B MpaBOM 4acTH, MOTYYUM PABEHCTBO:
flx+2) +f (0) = 2ftx) —V2flx - 1)).
N3 gaHHOTO paBeHCTBA MOJIYYUM, 4TO f(Xx + 2) = f(x) — \/ff(x —1).



[Toatomy fix +4) =fx +2) — \/ff(x + 1). [loacTtaBuM B 3TO paBEHCTBO f(x + 2) u

YUUTBIBas yCIOBUE, MONTyduM: flx + 4) = f(x) — \/Ef(x —1)- \/if(x + 1) =- f(x).
CnenoBatenbHo, fix + 8) =- fix + 4) = f(x).

Taxum o6pazom, fix + 8) = f(x) mis M0OOTO AEUCTBUTEIHHOTO YNCTIA, TIOITOMY
f - mepuommdeckas (yHKIMs, Tepuoa KoTopod paBeH 8. Ilpumepom Takoit

bynkun sBiserca QyHKus f(x) = sin Z—x.

OtBet: T=38, f(x) = sin%x .

11.5. Takoe moryo ObITh. [IpuBenem npumep: 2; 2; 2; 2; -9; 2; 2; 2; 2; -9; 2; 2.
31ech BBIMKCAaHBl TOAPSA (C y4eTOM 3HaKa) Pa3HOCTH MEXAY J0XOJaMU U
pacxomamMu GupMbI (caibl0) 3a Kaxabld Mecsi rojga. Kak BumHO U3 mpumepa,
CymMMa JIOOBIX TSATU TMOCIEI0BATENbHBIX YHMCEN OTpullaTesibHa (paBHa -1), a B
1[EJIOM 3a T/ CyMMa BCEX YHMCeN MOJIOKUTEIbHA (paBHA 2).

3ameuanue. MoxHO npuBecTy U Ipyrue npumepsl. Hanpumep, 3; 3; 3; 3; -13; 3;
3;3;3;-13;3;3

OtseT: [a.



