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PeneTuiMoHHBIN eMHBIN rocyaapcTBeHHbIH 3k3aMmed o0 MATEMATUKE
Bapuant 440

HNucTpyKnus o BHINOJHEHUIO PadoThI

Ha BbInonaHeHWe 3K3aMEHAlMOHHOW paldoThl MO MareMmaThke Jaércs 235 MUH.
PaGota cocTouT U3 1ByX 4acteii u coaepkut 21 3aganue.

Yacte 1 conepxkut 10 3amanuit ¢ kpatkum orBetoM (B1-B10) 6a3oBoro ypoBHs
0 MaTepuany Kypca mMareMaTukd. OTBETOM SBJSETCA LEJIOE YHCIO WIM KOHEYHAas
JecsITUUHas ApoOb.

Yacts 2 comepxut 11 3amanuii (3aganust B11-B15 u C1-C6) noBblillieHHOTO U
BBICOKOT'O YPOBHEW IO MaTepually Kypca MaTeMaTUKU CPEIHEHN IIKOJIbI, IPOBEPSAIOIINX
ypOBEHb NPOPUIBHON MaTEMaTUYECKOM MOATOTOBKH.

OTtBeroM K KaxaoMy u3 3aganuil B1-B15 sBnsercs nenoe uyncino wim KOHeUHas
necatudHas apoOb. Ilpu BeimonHenuu 3amanuii C1-C6 TpeOyeTcs 3amucarh MOITHOE
pELIECHNE U OTBET.

Bce Onanku EI'D 3anonHsiorcs SpKUMHU 4€pPHBIMM 4YepHUIamu. Jlomyckaercs
VICTIOJIb30BaHUE TEIEBOM, KAMWUIAPHON WU NTEPhEBOU PYUKH.

[Ipu BhIMOTHEHUM 3a7aHul Bbl MOXkeTe MoJib30BaThCsl YepHOBUKOM. OOpaiiaem
Baiie BHUMaHue, 4TO 3alMCH B YEPHOBUKE HE OyAYT YUUTHIBATHCS MPU OLICHUBAHUU
paboThI.

CoBeryeM BBINOJIHATH 3aJlaHUSI B TOM NOPSAJKE, KaK OHM JaHbl. [[1ns sKoHOMUHN
BPEMEHU MPONYCKANTE 3aJaHNe, KOTOPOE HE YAAETCS BBIIOJHUTH CPa3y, U MEPEXOIUTE
K cienyromiemy. Ecnu mocie BeimosiHeHus Bced paboThl y Bac ocranercs Bpewmsi, Bbl
CMOKETE BEPHYTHCS K IPONYIIEHHBIM 33JIaHUSM.

bamnel, mnonydeHHele Bamu 3a BBINOJHEHHBIE 3aJaHHs, CYMMHPYIOTCS.
[TocTapaiiTech BBIMOJIHUTHL KaK MOXXHO OoJibllie 3alaHuii ¥ HaOpaTh HauOOJIbIIEEe
KOJIMYECTBO 0asIOB.

Kenaem ycnexa!
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Yacts 1

Omeemom na 3a0anus BI-BI0 oOonsxcno Ovimb uenoe uucio uiu KoHeuHAs
decamuunasn opoos. Omeem cnedyem 3anucamso 6 0J1aHK omeemoe Ne 1 cnpasa om
HOMepa 8bINONHAEMO20 3A0AHUs, HAYUHAA C nepeoil Kiemouku. Kascoyro uyugpy,
3HAK MUHYC U 3aANAMYI0 RUWUMeEe 8 OMOeIbHOUl KI1emo4Ke 6 COOMEEemcCmeuu ¢
npueeoéHHviMu 6 O1anke oopazyamu. EOunuyol usmepenuil nucamo He HyHCHO.

B1. IToe3n bapuayn — Omck otnpasisiercs B 21:20, a npubsiBaet B 10:20 Ha
cieayronmi aeHb (BpeMsi MOCKOBCKOE). CKOJIBKO 4acOB MOE3]] HAXOUTCS B IyTH?

OTtBeT:

B2. Po3nununas niena yyeonuka 180 py6seit, ona Ha 20% Bbllie onTOBOM 11eHBI. Kakoe
HauOOJIbIIIEE YHUCIO TaKUX YYEOHUKOB MOXKHO KyHUTh 10 OINTOBOM IIeHE Ha

10000 py6ueii?

OrtBeT:

B3. Ha pucyHke XUpHBIMH TOYKaMu IIOKa3aHO CYTOYHOE KOJIMYECTBO OCAJKOB,
BbinagaBmmx B Kazanu ¢ 3 no 15 ¢espans 1909 rona. I1o ropu3oHTanu yka3pBaroTCA
yuciaa Mecslla, IO BEPTHKAIM —  KOJUYECTBO  OCAJKOB, BBINABIIMX B
COOTBETCTBYIOIIMK J€Hb, B MWUIMMeTpax. i1 HarasgHOCTH >KUpPHBIE TOYKM Ha
PUCYHKE cOeOuHEHbl JuHHel. Onpenenute MO PUCYHKY, KAKOTO 4YHUCJIa BIIEPBbIE
BBINAJIO 5 MHJUIUMETPOB OCAJIKOB.

7

b2

OTtBeT:
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B4. Jlns crtpouTenbcTBa Tapaka MOXKHO HCIONB30BaThb OJWMH W3 JBYX THIIOB
dbyHaaMeHTa: OCTOHHBIM WM (QyHIAMEHT W3 TNeHoOJokoB. Jlnma ¢yHmamenta u3
NIEHOOJIOKOB HE00X0auMO 5 KyOOMETpOB TICHOONOKOB W 2 Memika IieMeHTa. s
oeTtoHHoro (QyHmameHnTa HeoOxoaumo 4 ToHHbI 1eOHs u 40 MemKa IeMeHTa.
Ky6omerp nenoOmokoB ctout 2400 pyOGael, mebenb ctout 680 pyOneit 3a ToHHY, a
Mmemok 1iemeHTa ctout 240 py6reit. Ckonbko pyOseit OyaeT CTOMTh MaTepuall, eciu
BBIOpaTh HanOoJIee ICIeBhIi BapuaHT?

OrtBeT:

BS. Ha xierwaroii Oymare ¢ kierkamu pasMepoMm 1 cMm X1lcm | Fs\-

N300paXkeH TPEeyroiabHUK (CM. pucyHok). Haligure ero miomans B | |\ ul
KBaPaTHBIX CAHTUMETPAX. A \I\‘r\
Otger: >

B6. Ilo cratuctuke koprmopamuu Intel BepOSTHOCTH M3rOTOBIEHHS Ha 3aBOJIEC
OpakoBanHoro mpoieccopa paBHa 0,2. Ckoabko OpaKOBaHHBIX MPOIIECCOPOB CIIEAYET
0KHJIaTh, €CJIH IUIAHUPYETCS BRITYCTUTH 6485 mporieccopoB?

OTtBeT:

B7. Haiinute xopens ypaBaenus log,(4—Xx) =7

OrtBeT:

B8. B tpeyronmsanke ABC AC =BC =5, AB = 4. Haiinure cos /A.

OTtBeT:

BY. [Ipsmast y = 2X+ 3 sBiseTcsi KacaTeNbHOU K rpaduky QyHKIuu Yy = X% +4x+cC.
Haitigute C.

OTtBeT:

B10. CropoHbl OCHOBaHHMS MPABUIBHOM YETHIPEXYTOJbHOW muUpamMuabl paBHbl 10,
OokoBble pedpa paBHbl 13. Haiinure miomaas NTOBEPXHOCTH 3TON MUPAMHUIBIL.

OrtBeT:
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Yactp 2

Omeemom na 3a0anusn BI1-BI15 oonxcno o6vimb uyenoe 4ucio uiu KOHEUHAsA
decamuunasa opoob. Omeem ciedyem 3anucamsv 6 01aHK omeemos Ne 1 cnpaea
Om HOMeEpPA 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ hepeoll Kiemouku. Kaowoyro
uugpy, 3HAK MUHYC U 3aANAMYI) RUWUmME 6 OMOCIbHOI Klemoyke 6
coomeemcmeuu ¢ npueeoéHHviMu 6 oO1amnke oopasuamu. Eounuyvl uzmepenuil
RUCAMb He HYHCHO.

B11. Haiigure p(X)- p(x+2) — (p(x+1)?, ecmu p(X) = 2x -1 .
OTBeT:

B12. ABTomMOOWIb, ABWXKYIIUICA B HayadbHbIH MOMEHT BpPEMEHH CO CKOPOCTHIO

Vo =20 Mm/c, Hauan TOPMOXKEHHE C TIOCTOSIHHBIM yCKOpeHHeM a =5 m/c”. 3a t cexyHn
2

Hocje Hayajla TOPMOXKEHHsI OH MpOWEN MmyTh S =Vt 5 (m). Onpenenute Bpems,

IpoLIEAIIee OT MOMEHTa Hadajla TOPMOXKEHHUS, €CIM HU3BECTHO, YTO 3a 3TO BpeMs
aBTOMOOMIBL Tipoexait 30 meTpoB. OTBET BBIPA3UTE B CEKYH IAX.

OTtBeT:

B13. /IBa pebpa npsiMOYroJIbHOTO MapajijieenuIe/a, BRIXOASIIUE U3 OJJHON BEPIIUHBI,
paBHbl 3 u 4. [lmomaae MOBEpPXHOCTU 3TOrO Mapajuienenunena pasHa 94. Haiinure
TpeThe peOpo, BHIXOIAIIEE U3 TOM K€ BEPIITUHBI.

OrtBeT:

B14. Cmemanu HEKOTOPOE KOJIUYECTBO 8-TIPOLIEHTHOTO PACTBOpA COJM C 3 JUTpaMu
14-npouentHoro pactBopa coiiu. [Tomyunnu 10-miporieHTHBINA pacTBOp coyir. CKOIBKO
JUTPOB NIEPBOT0 PACTBOPA OBLIO B3STO JJISI CMEIITUBAHUS ?

Otger:

B15. Haligure Touky Mmakcumyma QyHKIUU Y = (3x% — 36x + 36)e* %

OTtBeT:

He 3a0yovme nepenecmu eéce omeemul 6 6.1aHK omeemos No 1.
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Jlna 3anucu pewrenuii u omeemos Ha 3a0anusn CI1-C6 ucnonwv3yiime 01aHK omeemos
Noe 2. 3anumume cnauana nomep evinoanaemozo 3aoanusa (Cl, C2 u m. o.), a 3amem
noJIHOE 000CHOBAHHOE PeuleHUe U OMEEm.

C1. a) Peumre ypasuenne 16°°% -10-4°°* +16=0 .

. T
0) HalimuTe Bce KOpHU 3TOTO ypaBHEHUS, MPUHAJICKAIINUE TPOMEKYTKY [— > ;27Z':|.

C2. HaiinuTe miomaab cedeHus MpaBUIBHON deThIpexyroipHou mupamuasl ABCDE,
npoxonsien yepe3 AB u touky K — cepenuny pedpa EC, ecinu Bce pedpa MUpaMuIbl
paBHHI 4.

C3. Pemute cucteMy HEpaBEHCTB
3
3X 2+3Iog8 (x-1)
x-1 3Xx—-2
V8- 2x— x? . V8- 2x— x?
[ 2x+9  x+10

log, <1,

<{

C4. Oxpyxxuoctu paauycoB 20 u 10 nepecekarorcs B Toukax A u B. Ilpsmas | kacaercs
TUX OKpYykHOCTel B Toukax C u D coOTBETCTBEHHO.

a) Jloxaxwure, uto mpsmas AB niepecekaet npsimyto | B cepennne orpeska CD.

0) Haiinure nnuny CD, ecnu pacctosiHue MeXIy LIEHTpaMu OKPYKHOCTEH paBHO 14.

L Ix24y?=2
CS. Ilpyn kakux 3HAYEHUSAX a CHUCTEMAa YPaBHEHUM MMEET POBHO TPHU
lyl-x=2a

pereHus?

Cé6. Kaxxnoe u3 uncen 1, -2, -3, 4, -5, 7, -8, 9, 10, -11 mo ogHoMmy 3anmceiBatoT Ha 10
kKapToukax. KapTouku mepeBopauymMBaioT M mepeMenmuBaroT. Ha ux 4ucThIX cTOpoHaX
3aHOBO TMHIIYT MO OJHOMY Kaxjpoe u3 uucen 1, -2, -3, 4, -5, 7, -8, 9, 10, -11. Ilocne
ATOTO YHCJIa Ha KAXKIOM KApTOYKE CKIIAJBIBAIOT, a TIOJyYCHHBIE JI€CATh CYMM
MIEPEMHOKAIOT.

a) MoxeT 11 B pe3yibTaTe noiayuutbest 07

0) Moxer 11 B pe3yJibTaTe MoJyIuThes 17

B) Kakoe HaumeHbllee 11€710€ HEOTPUIATeIbHOE YHCIO MOXKET B pe3yibTaTe
MOJTY4YUTHCS?




