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JInarnocruyeckasi padora
no MATEMATHUKE

Bapuant Ne 2003

I/IHCprKHI/IH 10 BBINIOJTHCHUIO paﬁ()Tl)I

Jluarnoctudeckas paboTa COCTOUT U3 JIBYX YacTeH, BKIIOUYAIOIIMX B ce0s 26
3aganuii. Yacte 1 coaepxur 20 3agaHuid, 4acTb 2 COACPXHUT 6 3agaHuid
C Pa3BEPHYTHIM OTBETOM.

Ha BbIllONHEHHE AMArHOCTHUYECKOM paldOThl MO MaTEMaTUKE OTBOJUTCS
3 yaca 55 MuHyT (235 MHUHYT).

OTtBeTHI K 3amanusaM 7 1 15 3amummure B Oy1aHk oTBeToB Ne 1 B BuIe oaHOU
uudpsl, KOTOpasi COOTBETCTBYET HOMEPY ITPaBUIIBHOTO OTBETA.

Jl7Ist  ocTajdbHBIX 3aJaHUM dYacTd 1 OTBETOM SBJACTCSA UHUCIO WU
nocjaeAoBaTeabHOCTh UGp. OTBET 3aMUIIMTE B IMOJIE OTBETA B TEKCTE PadOTHI,
a 3areM IepeHecute B OnaHk oTBeToB Ne 1. Ecim mosnyduiach OOBIKHOBEHHAs
poOb, OTBET 3aIMIINTE B BUE ACCATUYHOM.

Pemenns 3amanmii yacTd 2 W OTBETHI K HHUM 3alUIINTE Ha OJIaHKe
otBeToB Ne 2. 3amaHusi MOXKHO BBINOJIHATH B JII0OOM mopsake. TekcT 3amaHus
NepenrchiBaTh HE HAJ0, HEOOXO0IUMO TOJIBKO YKa3aTh €ro HOMED.

Bce Omanku 3amonHSIOTCS SPKUMH YEpHBIMH 4depHUIaMu. Jlomyckaercs
HCIIOJIb30BaHUE TENEBOM WM KAMIUIIPHON PYUYKH.

Cnauana BbITIONHANTE 3a7aHus yacTu 1. Hauath coBeTyeM C TeX 3aJaHui,
KOTOpbIC€ BBI3BIBAIOT Y Bac MeHbllle 3aTpyJHEHUH, 3aT€M MNEPEXOAUTE K APYrUM
3agaHusAM. /{1 DKOHOMHH BpEMEHM NPOIYCKaWTe 3aJaHue, KOTOPOE HE yAAETCA
BBITIOJIHUTh Cpa3y, U MEPEXOIUTe K caenayromemy. Ecnu y Bac octanercs Bpems,
Bl cMokeTe BEpHYTHCS K MPOIMYIICHHBIM 33/ IaHUSIM.

I[Ipy  BeIMoOMHEHMM dYacTH 1  Bce  HEOOXOIWMBIC  BBIYHMCIICHHS,
npeoOpa3oBaHus BBHITIOIHANWTE B YEPHOBHUKE. 3aMUCH B YEepPHOBHKE, a TaKKe
B TEKCTe KOHTPOJbHBIX U3MEPHUTEJbHBIX MATEPHUAJIOB He YYUTHIBAIOTCS MPHU
OLICHUBAHUU PaldOTHI.

Ecnu 3apaHne comepKUT PUCYHOK, TO Ha HEM HEMOCPEACTBEHHO B TEKCTE
paboThl MOXKHO BBITIOJNHATH HEoOXoaumblie Bam moctpoenms. Pexomenmyem
BHHMATEIbHO YUTATh YCIOBUE U MPOBOJIUTH MPOBEPKY MOJTYYEHHOTO OTBETA.

[Ipu BbIOTHEHUU PabOTHI BBl MOXXETE BOCHOJIB30BATHCS CIPABOYHBIMHU
MarTepuagaMy, BEIIAHHBIMU BMecTe ¢ BapuanToM KM, u uHENKOoi.

bannbl, mosyyeHHsle Bamu 3a BBINOJHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
[TocrapaiiTech BBINMOJHUTH KaK MOKHO OOJIbILIC 3aJlaHWl U HaOpaTh HauOOJIbIIEe
KOJIMYECTBO OaJIOB.

[Tocne 3aBepuieHus: padoThl MPOBEPHTE, YTOOBI OTBET Ha KaXKJ0€ 3aJaHHUE
B Omankax orBeToB Ne 1 u Ne 2 Obui 3ammcaH 101 MPaBHUIIBHBIM HOMEPOM.

Kenaem ycnexa!
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Yacre 1

Omeemamu Kk 3a0anusam 1-20 saenaromca uwucno unu nocieooeamebHOCHb
uyugp, komopwie cnedyem zanucamv ¢ bJIAHK OTBETOB Ne 1 cnpasa om
HOMepa coomeemcmeyuiezo 3a0anus, HauuHas ¢ nepeou Kiemouku. Ecau
OMmeemom A6aAAemca noc1e008amelbHoCms uugp, mo 3anuumiume eé 0e3
npooenos, 3anamolX U _0py2ux_OO0NOJIHUMEIbHBIX CUMB0.108. Kascovtit cumeon
nuwiume 6 OMOEIbHOIU K1emouKe 6 COOMEEMCmeUU ¢ NPUBCOEHHbBIMU 6 DJ1aHKe
oopazuamu.

Hpouumaﬁme GHUMAMENBbHO MEeKCM U 8bINOJHUmMe 3a0anus 1-5.
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Ha mmanme  wm300pakeHO  JOMOXO3SMCTBO IO ajapecy:  c. ABIIEeBo,
3-ii [Tonepeunsrit mep., 1. 13 (cTopoHa KaXkI0il KIETKM HA TUIAHE paBHA 2 M).
VYyacTok umeeT npsaMoyroiabHyio ¢hopmy. Beie3n u Bbe31 OCYIIECTBISIOTCS Yepes
€MHCTBEHHBIE BOPOTA.

[Ipu BXxoae Ha y4acTOK CIipaBa OT BOPOT HaxonauTcs OaHs, a cjleBa — rapax,
OTMEYEHHBIN Ha T1aHe nudpoii 7. [Tnomane, 3aHsTas rapaxxom, paBHa 32 KB. M.
Kunoit nom HaxoauTcs B riayoune Tepputopuu. [loMmuMo rapaxka, >KHIOTO JIoMa
u OaHM, Ha YyYacTKE HMEETCS capail, PacHoJIOKCHHBIM PSAIOM C TapakoM,
U TEIUINIIA, IOCTPOCHHAs Ha TEPPUTOPUHU Oropoja (oropoj oTMeueH udpoi 2).
[Tepen xKuabIM TOMOM UMEIOTCSI SI0JIOHEBBIC TIOCAJIKH.

Bce nmopoxku BHYTpHM ydacTKa MMEIOT HMIUPUHY | M M BBIMOILIEHBI TPOTyapHOM
MIMTKON pasmepoMm lmx1m. Mexny OaHelt W TapaXoM HMEETCS IJIOMIAIKa

IJI0Maas0 64 KB. M, BBIMOIIEHHAS IUIMTKOW TaKOTO >K€ pa3Mepa, HO Apyrou
bakTyphl U 1[BETA.

K 10MOXO3SiiCTBY TMOABEACHO OIEKTPUUECTBO. LVIMeeTcss MarucTpaibHOe
ra3zocHa0KeHHe.
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Jlnst 0OBeKTOB, YKa3aHHBIX B TaOjHile, OMpeAeNuTe, KaKUMH IH(paMu OHHU
0o0O3HaUYeHbl HA IUIaHE. 3aloJIHUTE TaOJuIly, B OTBET IEPEHECUTE
MOCIIEAOBATEIBHOCTh UETHIpEX 1udp 0Oe3 mnpoOenoB, 3amsiaThiIX U JIPYrHX
JOTIOJIHUTEIHHBIX CHMBOJIOB.

OObeKThI KUIOU JOM capaii OaHs TeIIua

Hucpprt

TpoTyapHas mmTka mpomaércss B ynakoBkax mo 4 mryku. CKOJBKO yHNaKOBOK
IJTUTKU TTOHAJ00MIIOCh, YTOOBI BBUIOKWUTH BCE JIOPOKKH U IUIOMIAJKY MEpen
rapaxom?

OrtBeT:

Haitnqure miomaab, KOTOPYIO 3aHUMAET XKWiok oM. OTBET aaiiTe B KBaJAPAaTHBIX
MeTpax.

OrtBeT:

HadimuTe paccrosiHue OT KWJIOrO JoMa J0 rapaxka (paccTosHUE MEXAYy ABYMS
OJIMKaUIIIIMU TOYKAMHU 110 TIPSIMOi) B METpax.

OrtBeT:

KonmpoBaHnue He qomyckaercsi
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XO03s1H Y4aCTKa INUIAHUPYCT YCTpPOUTHL B JKHIIOM JOOMC 3HMMHCC OTOIIJIICHUC.
On pacCMaTpuBaCT ABAa BapHUAHTA: SJICKTPUYICCKOC HUJIM I'a30BOC OTOILIICHHC. HCHBI
Ha O60py,Z[OBaHI/IC U CTOUMOCTBL C€ro YCTAaHOBKH, O4HHBIC O PpacXoI€ TIa3a,

QJICKTPOIHCPIUU U UX CTOUMOCTHU JaHbI B Ta6JII/III€.

CpenH. pacxon
[Tpouee raza/ CrouMocTh
Harpesareinb
. o0opynoBaHue CpEIH. ra3a/aJaeKTpo-
(koTén)
Y MOHTaxX noTpeon. SHEPIrun
MOTITHOCTh

I'azoBoe
OTOILICHILE 24 000 py®. 18 280 pyO. 1,2 xky6. M/4 5,6 py0./xy0. M
DIEKTp.
OTOIUICHIE 20 000 py®. 15 000 py®. 5,6 kBt 3,8 py0./( kBt -4 )

O6xymaB o0a BapuaHTa, XO35fMH PEIIMJI YCTAHOBUTH Ia30Bo€ OToIUIeHUE. Uepes
CKOJIbKO YacOB HEMPEPHIBHOM pabOThl OTOIJICHUS IKOHOMHUS OT HMCIOJIb30BAHUS
raza BMECTO OJJICKTPUYECTBA KOMIICHCHUPYET Pa3HOCTh B CTOMMOCTH MOKYIKH

¥ YCTAHOBKH T'a30BOT0 U AJIEKTPUIECKOTO 000pyA0BaHNUSA?

OTBeT:

37

. 1
HaI/I)II/ITe 3HAYCHUC BBIPAXKCHUA — +

4 20°

OTBeT:

MesxIy KaKHMH YKMCIIAMH 3aKIIFOYEHO YHCIIOo +/ 28 ?

1) 5u6 2) 2u3 3) 10w 12 4) 27129

OrtBer:

4

Halinnre 3HaueHre BhIpaKeHUS e

OrtBer:
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Haiigute kopenb ypaBHeHHs! 6X +1=—4X.

OtBeT:

VY 6abymku 10 yamek: 1 ¢ KpacHbBIMU LIBETaMH, OCTajbHble C CHHUMU. balyiika
HaJIMBaeT 4Yail B cllydailHO BbIOpaHHYIO Hamiky. HaliauTe BepoSTHOCTH TOTO,
YTO 3TO Oy/IET Yalika ¢ CHHUMH I[BETaMH.

OtBeT:

VYcTaHOBUTE COOTBETCTBUE MEXAY IpapukamMu GyHKUUNA U (popMysiaMH, KOTOPbIE
UX 3a/1a10T.

'PA®UKU
A) y , B) y B) y
1 I 1 8
0] 1 X 0 , X 1 X
dOPMYVYJIbI
1) y:_% 2) y=4-x2 3) y=2x+4

B taGnuie noa kaxaoit OyKBOW yKaKUTE COOTBETCTBYIOIINI HOMED.

A|b|B

OrtBer:

Brinucano HECKOJIBKO MOCIEI0BATEIbHBIX WICHOB apuU(METUUECKON TPOTPECCUH:
Lo T %13 16; ..
Hatioute X.

OrtBer:

5a—9b°

5 npu a=9, b=18,

Haiinure 3HaueHue Beipaxkenus: 9b +

OrtBer:

KonmpoBaHnue He qomyckaercsi
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B dupme «Poguuk» ctommocTh (B pyOssix) KOJOAIA U3 KEJIe300€TOHHBIX KOJIell
paccuutbiBaetcs no ¢opmyne C=6000+4100n, rme N — 4YKCIO KOJEI,
YCTaHOBJICHHBIX B Koyoame. [lomp3yscek 3Toit hopMyIol, paccunTaiiTe CTOMMOCTh

KoJoana u3 6 xoier. OTBET JalTe B pyoIsix.

OrtBer:

Yxkaxure pPCHICHUC HCPABCHCTBA
(x+2)(x—4)<0.

. = . ==

1) > 3) 1

. . = . . =
2) -2 4 4) -2 4
OtBer:
B tpeyronsauke ABC yron C paBen 142°. Haiinure BHEHIHMIA B
yroxa npu BepmuHe C. OTBeT maiiTe B rpagycax.
OtBer:

A C

ITepumetp kBaapara paBen 32. Hailaure miomnaab 3TOro KBajapara.
Otser:
OcHoBanusi Tpaneuun paBHbl 4 u 6, a BbicoTa paBHa 4. \

Haiigure cpenHIO TMHAIO 3TOM TpaIeyu.

OrtBer:

KonmpoBaHnue He qomyckaercsi
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Ha xneruaroit Oymare ¢ pasmepoMm KieTku 1x1
n300paxEH MPSMOYTOJBHBINA TpeyroapHuK. Halimure
JUTMHY €ro OOJIBIIEro KaTeTa.

OrtBer:

Kakoe u3 ciienyronmx yTBepKI€HUNA BEPHO?

1) Ecim nuaronanu mapajureslorpaMMa paBHBI, TO STOT IapalICIOrPaAMM SBIIAETCA
KBaJpaToOM.

2) CyMma yrioB paBHOOEIPEHHOIO TpeyrojabHuKa paBHa 180 rpamgycam.
3) Ilnomane Tpaneuuu paBHa NPOU3BEIECHUIO OCHOBAHUS TPAIELIUU HA BBICOTY.

B otBeTt 3anuimmuTe HOMCD BLI6paHHOFO YTBCPIKACHUA.

OrtBeT:

He 3a0yobme nepenecmu 6ce omeemvl 6 Oaank omeemog Nel
6 COOmeemcmeuu ¢ UHCMpPYKyuell no 6blNOJHEHUI0 padonbl.

Ilposepome, umoobl Kai)3cowvlii omeem 0bl1 3aNUCAH 6 CMPOKE C HOMEPOM
COOMEEMCmMayIou|e20 3a0aHu.

Yacts 2

Ilpu evinoanenuu 3aoanuit 21-26 ucnons3yume Bb/IIAHK OTBETOB M 2.
Cuauana ykadxcume HOMeEp 3a0aHUA, a4 3ameM 3aAnUUIUmMeE €20 peuileHue u
omeem. Iuwume uémko u pazoopuueo.

3x%+ y=4,

Pemure cucreMy ypaBHeHUN 9
2x " —y=1.

Paccrostnue mexay npuctansamu A u B paBHo 72 kM. 13 A B B 1o TeueHuto pexu
OTHpaBWJICS IUIOT, @ YEpe3 4Yac BCJIEJ 3a HUM OTIPABWIACHK MOTOpPHAs JIOJKa,
KOTOpasi, MpUOBIB B MyHKT B, ToTuac moBepHyna OOpaTHO W BO3BpATHIACh B A.
K sromy Bpemenu mnot nporuisii 33 kM. Haiiagute ckopocTh JOIKM B HEMOABUAKHOM
BOJIE, €CJIM CKOPOCTh TEUEHUS PEKU paBHA 3 KM/4.

KonmpoBaHnue He qomyckaercsi
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[TocTpoiite rpaduk GyHKIIUMA
X+5
—5—
X"+ 95X
Onpenenure, MpU KaKWX 3HAYCHUSAX M mpsMas Y =M HE UMeeT ¢ rpaduKkoM

y=5-

00IINX TOYEK.

Bricotra AH pomba ABCD nenwut ctopony CD nHa otpe3skn DH =24 u CH =2.
Haitnute BeicOTY pomba.

buccextpucet yrmoB C u D mapamnenorpamma ABCD mepecekatorcs
B Touke L, nexxameid Ha ctopone AB. Jlokaxwure, uto L — cepennna AB.

B Ttpeyronmbauke ABC Ouccektpuca yrina A JAETUT BBICOTY, NMPOBEACHHYIO
3 BepmmHbl B, B otHOmenmm 13:12, cumras ot Toukum B. Halimure pammyc
OKpPY>KHOCTH, OITUCaHHOM okoJio TpeyroiasHuka ABC, eciu BC =10.

Ilposepovme, umoobl Kaxcovlii omeem Obll 3ANUCAH PAOOM C HOMEPOM
COOMEENCMEYIOU|e20 3a0aHUs.

KonmpoBaHnue He qomyckaercsi
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Cnpaeolmble mamepuailbl no namemamuke

AJIT'EBPA

o ®dopmysa KOpHEH KBaJPATHOTO YPABHEHUS:

x:_bzi—‘/B, rae D=b?- 4ac.
a

e Eciu xBajipaTHBIN TPEXWICH ax’ +bx +C UMeeT JBa KOPHS X, U X,, TO
2 .
ax® +bx+c=a(x—x)(X—X,),;

CCJIn KBaIIpaTHBIﬁ TPCXUJICH ax® +bx+c UMeeT GILI/IHCTBGHHHﬁ KOPCHb X,

TO
ax’ +bx+c=a(x—x,)°.

e ®dopmyna N-ro wieHa apupMeTHIecKoi mporpeccuu (a,), NEpPBbIi YieH

KOTOpPOM PaBEH a, W pa3HOCTh paBHA d :
a,=a, +d(n-1).

e ®opmysa CyMMbI IEPBBIX N YJIEHOB apUPMETUUECKON MPOTPECCUU:

_ (& +a,)n
T 5
e @dopmyia N-To WieHa reoMeTpudeckon nporpeccuu (b, ), MEPBbIN WIEH

S

KOTOPOMU paBeH b,, a 3HaMEeHaTEb PABEH (

b, =b, -q"".

n

e @opmyna CyMMBI IIEPBBIX N YWICHOB T€OMETPUUECKON MPOTPECCHUM:

(@ -Dp,
q-1

S

n

KonmpoBaHnue He qomyckaercsi
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Taﬁ.lmua KBa/IpaTOB ABY3HAYHBbIX YHUCEJ

EavHuubl

0 1 2 3 4 5 6 7 8 9
100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5321 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

HecaTtkun
QOO INOGBD|WIN (=

['EOMETPHA

e (CyMMa yIJIOB BBITYKJIOTO N-TpeyroibHUKa paBHa 180° (N-2).

e Paauyc I okpy>KHOCTH, BIMCAHHOW B IIPABUJIbHBIN TPEYTOJIBHUK

o 3
CO CTOPOHOM a, PaBCH ?a.

e Paguyc R oKpy>XKHOCTH, OTUCAHHOW OKOJIO MPABUILHOTO TPEYTOJIbHUKA
o 3
CO CTOPOHOM a, paBeH ?a.
o Jlna tpeyronasauka ABC, co ctoponamu AB=c,AC =b,BC=a:

a b ¢
sinA sinB sinC

rae R - paauyc onmucaHHOM OKPY>KHOCTH.
o Jlna tpeyroaprnuka ABC co ctoponamu AB=c, AC =b,BC =a:

c?=a® +b? —2abcosC.

KonmpoBaHnue He qomyckaercsi
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o ®opwmyna gmusbl | okpy)xHOCTH pagnyca R:
I =27R.

e ®opmyna gnuHe | 1yru okpykHOCTH paauyca R, Ha KOTOpyro onupaercs
LIEHTPAJIbHBIN YTOJ B ¢ T'PagyCoOB:

27R @
360

o ®dopmyJa mIoHaau S nmapauiesorpaMMa co CTOPOHOU a U BBICOTOH h,
IIPOBEICHHOM K 3TOU CTOPOHE:

S =ah.

o ®dopmyra oA S TpEyroabHUKA CO CTOPOHON a M BBICOTOM h,
ITPOBEJICHHON K 3TOW CTOPOHE:

1
S ==ah.
2
e [Inmomane S Tpamenuu ¢ OCHOBAHUSMH a, b ¥ BBICOTOM h BBIUMCISAETCS IO
bopmyie:

s_2+by
2

e Ilnomans S kpyra paauyca R Beruucinsercs no gopmyire:

S = 2R

KonmpoBaHnue He qomyckaercsi
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