MaremaTrdecKas oJIMMITNAJIA MKOJILHUKOB Peciryosuku Tarapcran
Myusnmunansaeiii Typ 2010 roga

7 KJacc

1. JIBe uepernaxu o3yt Hareperonku. [lepBas npomoszaer 4 MeTpa 3a KaxKjible 9 dacos, a
BTOpas H MeTpoB 3a Kaxk ble 11 gacoB. Kakas uepenaxa mosser ObicTpee?

Pemenne. 3a 99 gacoB nepBas depenaxa mnpornossaet 44 merpa, a Bropas 45.
OrBer. Bropas.

2. Ilpoiijs MOJIOBUHY TIyTH, TAPOXOJ], YBEJMIU CKOPOCTH Ha 25 MPOIEHTOB, OJiarojiapsa demy
puOBLT HA KOHEYHBIN IIYHKT Ha TO/19aca paHbIine cpoka. CKOJIBKO BpeMeHN 3aTPpaTul ITapoxo/] Ha

BECDH IIyTh?!

Pemenne. FEciin nepBonadasibHast CKOpOCTb paBHa v KM. B 9ac, a MyTh [1apOX0/ia €CTh § KM., TO

pacueTHoe BpeMsl B ITH PABHO ¢ = £ 9acoB. YBEJMIUB CKOPOCTH HA 25 NPOIEHTOB, MBI HOJLY M

_s__
2-1,25v

0,9t gacos. 3uaunurt, 0,1t = 0,5, To ecTtb t = 5 "acos, a 0,9t = 4,5 gacos.

1,25v, To ecTb BTOpad IMOJIOBUHA ITyTU OyJIeT IpoiijieHa 3a = 0,4t gacoB, a BeCh IIyTh 34

OTBer. 4,5 gaca.

3. Ha npsimoit orMeTmin HECKOJIBKO TOUYeK. MeK Ty KayKbIMI COCETHUME TOYKAMU BCTABUJIN
mo jBe Touku. [losyumau HOByIO cucremy TodUek, cocrosinyio u3 "crapeix"u "nobrx"Touek. C
HOBOIl cucTeMOil mpojesianm eme pa3 Ty ke nporeaypy. CKOJIbKO TOYeK ObLIO B HadaJe, eCii B
pesynbrare noayamiochk 1000 Touek?

Pemenne. Ilycts cragasia 66110 2 Touek. Mexkay HuMHA ObLIO & — 1 IMPOMEXKYTKOB, TaK YTO
Beramin 2(x — 1) Todek, u Bcero ux crano y = x + 2(z — 1) = 3z — 2. Ilocae mosropenns
nporelypel ux craner 3y — 2 = 3(3x — 2) — 2 = 9z — 8. Ilpupasuss 1o gucsio 1000, mosryanm
x = 112.

OrBer. 112

4. MoxHo Jm paspesaTb TPAMOYTOJBHUK CO CTOpOHaMH 8 W 4 Ha TpHW TPEyroJIbHUKA, W3
KOTOPBIX MOXKHO CJIOYKUTH KBaJIpaT?

Pemenune. Cwm. pucynok 7.4

OrBer. MozkHO.

8 KJ1acc

1. Pemmure ypasuenue, cojepzxkaiiee 2010 map ckoboK:
r—(x—(r—--—(x—(r—1005))...)) = 1005.

Pemenne. [lociie packpbITus ABYX map CKOOOK IOJIydaeM ypaBHEHUE TOT'O YKe BUJIa ¢ MEHBITTUM
Ha 2 umcsoM nap ckobok. [lockosbky uncso 2010 werHo, To B KOoHIle KOHIOB mosyunm x — 1005 =
1005, To ects x = 2010.

OrBer. x = 2010.

2. B npamoyronbsinom tpeyrosbnuke ABC na runorenyse AB B3arbl Toukun K u M Tak 49TO

AK = AC, BM = BC. Haiitu ZMCK.
Pemmenne. O6oznaunm /BAC = o, ZABC = 3. I3 paBaobepenbix Tpeyrobaukos AAKC



u ABMC (cm.pucynok 8.2) naxogum ZCMB = w, LOKA = 8= /MCK = 180° —
LCMB — ZCKA =%t = 45°,

OrBert. 45°.

3. Kakux nmpgMoyroJIbHIKOB € IIeJIBIMU cTOpoHaMu 6oJibIie: ¢ nepumerpoM 2008 miiu ¢ mepuMeTpoM
20107 (ITpsimoyroJbHUKY @ X b 1 b X @ CIUTAIOTCS OJIMHAKOBBIMIL. )

Pemtenne. Ecyin npsiMoyrosibHUK riepumeTpa p (p - 1e10e Yucia) UMeeT CTOPOHBI a u b, To
P
47
73 TEJIBIX YHCEsI, He TTPEBOCXOIATIINX ﬁ (mestast 9acTh g), [ToCKOJIBKY IIeJIbIe YacTH duces 228 — 502

4
% = 502,5 oauHAKOBbBI, TO U KOJUYECTBA IPAMOYTOJBHUKOB ITUX JIBYX IEPUMETPOB PABHBI

a+b= g. Ecmm a < b, To orciona a < £, 1o ecTh 4mC/I0 TAaKUX TPAMOYTOJILHUKOB €CTh HANOOJIbITICE

ApYT JpyTy.
Otser. X omHAKOBOE KOJIMYECTBO.

4. Jlokaxkute, 4o u3 JioObIX 2600 IeIbIX YHCceJ MOXKHO BhIOpATh JIBA TaKUX YHC/IA, YTO UX
Pa3HOCTD JIEJINTCS Ha BCe HATYypaJibHble dncya 10 10 BKIIOYNTETHHO.

Pemenne. Hanmenbimee o61mee KpaTHoe HATYypaabHBIX duces oT 1 g0 10 BKIIOYNTEIbHO PAaBHO
2520. Haiiem ocrarku ot jenenud 3aganubix 2600 uncen na 2520. [IocKoIbKy 9MCIO BO3MOXKHBIX
Pa3IMIHBIX OCTATKOB paBHO 2520 < 2600, TO cpeau 3THX OCTATKOB HaiIeTCA /IBa OJIMHAKOBBIX, U
Pa3HOCTH COOTBETCTBYIONINX YUCEJT JIETUTCA Ha BCe HATYpaJbHBIE YHuca, He TpeBocxodarnte 10.

9 kJacc
1. Cymma mHeckosbkux guces pasaa 100. Moxker ju cymma uxX KBaJIparoB ObITh MeHbIme 0,017

Pemeane. BozbMem n omHakoBBIX duces. Pa3 nx cymma pasna 100, To KaxKji0e U3 HUX PaBHO

2
100 "5 cymma nx KBagpaToB ecThb n - 190 = 10000 TTh5y 1 > 1000000 sTa cymma Menbie 0, 01
n n

OrBer. Moxker.

2. Korja [Innokkno obManbIBaeT, 9rc/io O0PO/IaBOK Ha €r0 HOCY Y/IBAMBAETCSH, & KOTJIa TOBOPUT
npaBJy, ojHa 60pogaBKa mporaaaeT. CerojiHsg OH TPU pa3a COBPaJI 1 JIBa pasa ckasaJl mpapiry. K
BeUepy y HEro Ha HOCY OKa3aJioch IATh 60poaBoK. CKOJIBKO UX OBLIO B HaJaJe JIHA 7

Pemenne. [Innokkuo ropopuit 5 pas. Ilocseauit pa3 on ckazaJj IpaBiy, TaK KaK B 0OpaTHOM
cJIydae 9ucsio 60pPOIaBOK MOCIE MSTOTO BHICKA3BIBAHUS OBLIO ObI Y€THBIM. SHAYUT, TIOCJIC Y€TBEPTOTO
BBICKA3bIBAHUS Y HETO ObLI0 6 00PO/IABOK, U M3 3TUX YETHIPEX BHICKA3BLIBAHUI JIUIITH OJTHO ITPABIUBO.
DTO MpaBIUBOE BLICKA3BIBAHWE HE MOYKET OBITh YEeTBEPTBIM, TaKa KaK TOIJIA I[TOCJE HEro YHCJIO
60po1aBoOK ObLIO ObI HeYeTHBIM. M Tak, 9eTBepThIii pa3 OH COBPAJI, U IOCJIE TPETHETO BHICKA3HIBAHUS
y Hero ObL10 3 bopojaBku. TodHO TaKKe 3aK/II09aeM, YTO TPEThE BhICKa3bIBaHUe ObLIO ITPABINBBIM,
TO €CTh I0CJ/Ie BTOPOIr'O BBICKA3bIBaHUs Y HEro ObL10 4 00pOjaBKu U 00a IMEPBBIX BHICKA3LIBAHUS
JKUBBI. 3HAYUT, y TPOM y Hero ObLia 1 6opoiaBka.

OTrser. 1

3. Jokaxkure, uro u3 100bx 2600 IEIbIX YHCEeJ MOXKHO BBIOPATH JIBA TAKUX YHC/A, YTO UX
Pa3HOCTH JIEJIUTCS Ha BCe HATypaJibHble dncya 10 10 BKIIOYNTETbHO.

Pemenune. Cwm. pemenue 3aja4u 8.4

4. Kaxkiast [raroHajb YeThIPpexXyroJbHUKa JEJIUT ero IUIoma/lb B oTHomennn 1 : 2. Jlokaxkure,

9TO 3TOT YEThIPEXYTI'OJIbHUK — Tpallelud.



Pemenne. Ilycrs auaronanu AC u BD 4gerbipexyroibiuka ABCD pendar ero miomaib B
onmaakoBoM oTHomteHuu. Torma Tpeyroabankn NAABC u AABD nMeoT 0JnHAKOBYIO ILIOMAIb 1
obree ocaoBanme AB. TIosToMy uX BBICOTHI, OmyIieHble u3 To9eK B u D, paBHbI (CM. PUCYHOK
9.4). Ho torma AB||CD, To ecTb 9TOT 9€TBIPDEXYTOJBHIK - TPAIICIHSI.

5. Ha mocke 100 x 100 paccrasieno 100 sajeit, e Obtomux Japyr jgpyra. Jlokaxkure, 910 B
IIpaBOM BEPXHEM U B JIEBOM HUXKHEM KBaJjparax pasmepom 50 x 50 paccraBieHO paBHOE YUCJIO
JaJiei.

Pemenne. Pas na/ibu He ObI0T JIpyT APyTa, TO B KayKJI0i BEPTUKAIN U TOPU30HTAJIN UX He DoJree
onuoii. Ho wucso yajzieit paBHo 4ucay BepTHKajeil u ducsay ropusontaseit. [lostomy B Kaxk1oit
BEPTUKAJN U B KasKJIO0M MOPU30HTAJIN CTOUT POBHO 110 OJHOM J1a/ibe.

[Iycts gmcio najgeit B mpaBoMm BepxHeM KBajpare pa3mepom 50 X 50 pasuo x. OHE cTOoAT B
x u3 b0 mpaBbix BepTukasieit. Torma B octaJbHbIX U3 50 — o IPaBbIX BepTUKAJEH JIaJIbU CTOAT B
npaBoM HIzKHEM KBajpare. Oun crogar B 50 — z u3 50 HIKHUX ropusoHTaseil. Torna B ocTaIbHBIX
50— (50 —x) = = HUYKHUX TOPU30HTAJIEH JIA/bU CTOAT B JICBOM HUKHEM KBajpare pasmepa 50 x 50,
TO €CThb YHCJI0 Jadeil B 9TOM KBaJpaTe PaBHO T, 9TO U TPeOOBAJIOCH JI0KA3aTh.

10 kmacc
1. Cymma meckosibkux unces pasua 2010. Moxer jiu cymma ux kBaipaToB ObITh Menbite 0, 0017

Pemenne. BosbMmeMm n omaakoBbIX uncesi. Pa3 ux cymma pasua 2010, To KaxK10e U3 HUX PaBHO

2
200 "4 cymma nx KBaparos ectb n - 250 = 10000 TIpy n > 1000 - 2010% sra cymma menbie 0,001

OrBer. Moxker.

2. [TocTponThb Ha IJIOCKOCTH MHOYKECTBO TOUEK, KOOPIMHATHI KOTOPBIX Y/IOBJIETBOPAIOT PABEHCTBY
4y — 22% — 1 = |42% — 2% — 1].

Pemenne. Paccmorpum 2 corydasd.

Coayuait 1. ITyers 422 — 29> — 1 > 0. Torna 4y? — 22% — 1 = 42% — 29> — 1 u orcroga y* = 22, TO
ecTb Yy = 2. D10 ypasuenue ayx npambrx. Ho yenosue 422 — 292 — 1 > () BRITOIHACTCA Ha 9THX
IPAMBIX JIHIIL ecd 222 > 1, To ecthb npu |z| > \/iﬁ [Tony4aaem 4 jiyda — 9acTu NpsIMbIX § = £,

JIeZKAIMe B MOJIYIUIOCKOCTAX |x| > \/Ai

Coyuait 2. ITycrs 422 —2y? —1 < 0. Torga 4y? — 222 —1 = —42%+2y?+ 1 u orciona 22 +1% = 1.
DTO OKPYKHOCTD ¢ PajmycoM 1 I ¢ reHTpoM B Hauase Koopaunat. Ho yenosne 422 — 2y% — 1 < 0
BBITIOJIHAETCS HA 3TON OKPYKHOCTHU Jiuih pu 2y* > 1, To ecth npu |y| > \/iﬁ [Tosyaaem nBe jyru

okpyzKHocTu % + 3% = 1,J1exkalye B HOJIYILIOCKOCTSX |y| > \/Li

OtBer. Cm. pucsrok 10.2

3. Ha nocke 2010 x 2010 paccrassieno 2010 Jrajeit, ne Opfomux aApyr japyra. B jeBom Bepxuem
yrjoBoM KBajipaTe pasmepa 10 x 10 crout 5 jajeit. CKOJBKO UX B IPABOM HHKHEM YTJIOBOM
kBajipaTe pasmepa 2000 x 2000 ?

Pemenne. Pas jaibu #e ObI0T JIpyT ApyTa, TO B KaXK/I0i BEPTUKAJIN U TOPU30HTAJIM UX He DoJiee
omuoit. Ho umcno Jtajieit paBHo 4ucy BepTHKaJeil W ducyry ropmusonTtaseit. I[losromy B KaxKmoit
BEPTHKAJIN U B KazKJI0 MOPU3OHTAJIHN CTOUT POBHO IIO OFHON JIaIbe.

[Iycts uucio Jsajeit B jjeBoMm BepxHeMm KBajpare pazmepom 10 x 10 pasuo 5. Oum crosar B H
n3 10 neBbix BepTukaseit. Toryma B octanbabix 5 n3 10 J1eBbIX BepTUKaJeEl Jagbl CTOAT B JIEBOM



HIKHEeM npamoyroiabauke pasmepa 10x2000. Ouu croat B 5 n3 2000 HuKHUX TopusoHTas €. Tora
B OCTaJIbHBIX 1995 HIMKHUX TOpW3OHTaJell JIaJbl CTOAT B IMPaBOM HHUKHEM KBaJpaTe pa3Mepa
2000 x 2000, To ecTh uKCIO JIaJeil B 3TOM KBajpare paBHO 1995.

OrBert. 1995.

4. lokazars, aro yucso 2009!! + 2010 nemmres va 2011. Cumosn N!! o3Havuaer npoussegeHme
BCEX He MPEBOCXOLAINX ducjia N HaTypaJbHBIX TUCE]T, UMEIOIINX OJUHAKOBYIO 9€THOCTD C YUCJIOM

N.

Pemenwme. 2009!! + 20101 =1-3-5----- 200942-4-6----- 2000=1-3-5----- 2009 + (2011 —
1)-(2011—3)- (20011 —5)----- (2011 —2009). Hucsro cOMHOKUTEIIEH B TOCIEHEM [TPOU3BEICHIN
pasuo 1005, To ectb neuerno. [losTomy mociie packpbiTus cKoO0K cjaaraemoe 1 -3 -5-----2009
COKPATHUTCH, & OCTaJbHbIE cjaraeMble cojepzKaT comuokurens 2011.

5. B Bospacratoriieii mocsie1oBaTe IbHOCTH HATYPaJIbHBIX TUCETT KaXK10e duc/io, Hadunas ¢ 2010-
I'0, SIBJISIETCS JIJIUTEIEM CYMMbBI BCeX MPEJIbLIYIUX dncesl. /JlokaxkuTe, 9To B MOC/Ie10BATEILHOCTH
HaJIETCA HEKOTOPOE YUCJI0, HAYUHAs ¢ KOTOPOT'O KarK/[0€ YUCJIO PABHO CYMMeE BCEX ITPE/IbIILYIINX.

Pemeane. O603HAUNM YJIEHBI OCJIEIOBATEILHOCTA 9EPE3 A1, U, ..., Ay, . ... 1lycTh S, ecTb
CyMMa IEPBbIX N YJIEHOB MOCJIEJI0BATEIbHOCTH, ky = S;,_1/a,. [1o ycioBuio gactubie k, npu n >
2010 gBisgrorca HATypaJbHBIMU YHCJIaMU. B cujly Bo3pacTaHWs WCXOJIHON ITOCJIeI0BATEIHHOCTH
TTOJTy 9aeM

knJrl = Sn/anJrl < Sn/an = (Snfl + an)/an =k, + 17

a orcioga ripu n > 2010 nmosryvaem ky, 11 < ky,, To ecTb HaunHas ¢ nomepa 2010 mocjie10BaTe IbHOCTD
JaCcTHBIX k, He Bo3pacTaeT. Ho ¢ 9Toro ke HoMepa oHa COCTOUT U3 HATypabHbIX unces1. Herospac-
TaroIas MoC/IeI0BaTeIbHOCTD HATYPAIbHBIX YMCe/I CTAHOBUTCS ITOCTOSHHON HAYMHAs C HEKOTOPOI'O
nomepa. Urak, cymectByorT Harypasibubie k u N > 2010 takue uro k, = k upu n > N. Ho
torga ipu n > N umeeM a,y1 = Sp/k = (Sp1 + an)/k = (ka, + a,)/k = k—zlan, TO €CTb
HAYMHAA C 9TON0 HOMEPa MOC/Ie0BATEIbHOCTD IIPEICTABIIAET COOOI0 NFeOMETPUIECKYTO IIPOTPECCHIO
CO 3HAMEHATEJIEM % U an ., = (%)ma]\] upu J060M HATypaJbHOM m. Torna ay geaurcs Ha,

k™ 1pu Jiro00M HATyPaAJILHOM 1M, YTO BO3MOXKHO JIUIIG 11pu k = 1.

11 knacc

1. Pemurh ypaBHeHne /sinx = cos x.
Pemenne. IIpocThie npeobpasobanns jaior sin’z + sinz — 1 = 0 u orciona sinz = #ﬁ
Ho orpuniaresibubiii Kopenb nocroponuuii (o, Kpome Toro, 6osibiie 1 1o abCoIOTHON BeJIMYnHE).

Nrak, sinx = #5 Hanee, cosx > 0, u oTciojia x = arcsin #5 + 360°n.
OtBer. x = arcsin #5 + 360°n.

2. Haiiture maunbosbiniee 3HaveHne (OyHKITIHN

y = Va2 —2z+ 10— Va2 — 2z + 5.

Pemenne.

5
V2 — 2z + 10+ Va2 —22+5

y=vVa2-2r+10— Va2 —-2x+5=



= o < L

Ve =12+9+ /(o -T2 +4

[Ipu = = 1 3T0 3HAYECHUE JJOCTUTACTCS.

Orser. 1

3. Ha nocke 2010 x 2010 paccrasyieno 2010 Jrajeit, He ObOMUX JpyT ApyTra. B jeBoM BepxHeM
yrioBoM KBajpare pasmepa 110 x 110 crour 100 mazeit. CKOJIBKO UX B IPABOM HUXKHEM YIJIOBOM
kBajipaTe pasmepa 1900 x 1900 ?

Pemenne. Pas jiajibu He ObIOT JIPYT JApyTa, TO B KaXK/ 10l BEPTUKAJIN U TOPU3OHTAIN UX He DoJiee
onuoit. Ho wmncso yajieit paBHo ducsay BepTuKajeil m ducsay ropusontaseit. [lostomy B Kaxk10it
BEPTUKAJIU U B KaxKJION FOPU30HTAJIN CTOUT POBHO I10 OJIHOM JIa IbE.

[IycTs ancso najeit B teBoM BepxueM KBaipare pazmeposm 110x 110 pasro 100. Onu ctost B 100
n3 110 neBbix BepTukageit. Torya B octaiabubix 10 n3 110 JjieBbIX BepTHKAJIE JIaIbU CTOAT B JIEBOM
HuzKHEeM npsgmoyrosibauke pasmepa 110 x 1900. Ouu crogr B 10 u3 1900 HUKHUX TOPU30HTAJICIH.
Torna B octasibubIx 1890 HUZKHIX TOPU30HTAJIEN J1a/IbU CTOIT B IPABOM HUKHEM KBa/IpaTe pasMepa
1900 x 1900, To ecThb umcio Jiamueil B aToM KBaapare paBao 1890.

OrBet. 1890.

4. Tokazars, ato qucyio 11...155...56 (3mecw 2010 equnui u 2009 msITePOK ) SBJISETCST TIOJTHBIM
KBa/IpaTOM.

Pemenne. O6o3unaunm gepe3 N umncio, cocrosiiee n3 2010 eamaum. Torma 9N +1 = 100...0
(3mech 2010 Hyseit), To ecth N = %;0’1. BajlaHHOe B yCJIOBUW 3a/1a91 IUCIO PABHO

2010 1 102010 -1
N'102010+5N+1: 5 '102010+5'T+1:
_ (102010)2 + il A 102010 _'_ é o <102010 + 2)2
9 9 9 3 '

Ho uncio 102919 4 2 nesmres na 3, moromy uTo ero cymma Iudp paBHa TpeM. SHAUUT, 3aJaHHOe
102010+2 102010_1
3 =

=— +1=233...4 (2009 Tpoek u ojHa HYeTBEPKa).

YHUCJIO €CTh KBa/IpaT IIeJIOrO YrcCJia

5. B Bospacratorrieii mmocsie1oBaTe IbHOCTH HATYPaAJIbHBIX TUCETT KaXK10e duc/io, HaauHas ¢ 2010-
I'0, SIBJISIETCS JICJIUTEIEM CYMMbBI BCeX MPEJbLIYIIUX Ynces1. /JloKkaxKuTe, 9To B OC/IE10BATEIHLHOCTH
HaJIETCA HEKOTOPOE YUCJI0, HAYUHAs ¢ KOTOPOT'O KarK/[0€ YUCJIO PABHO CYMMe BCEX PEIbIIYIINX.

Pemenne. Cwm. 3amaay 10.5



