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JAunarnocTruueckas padora
no MATEMATUKE

BapuanT Ne 2001

HNHcTpyKUMS 0 BHINOJTHEHUIO PA00THI

Jnarnoctuyeckasi paboTa COCTOUT U3 JBYX YacTel, BKIIOYAIOMIKX B ceOst 26
3amanui. Yacte 1 conmepxur 20 3amaHmii, 4acTh 2 coIepkuUT 6 3anaHHil
C Pa3BEPHYTHIM OTBETOM.

Ha BpImonHeHWe IUAarHOCTUYECKOM paboOThl MO MAaTeMaTHKE OTBOAUTCS
3 yaca 55 mMunHyT (235 MuHyT).

OtBeThI K 3a1aHusIM 7 1 15 3anuiute B 0J1aHK oTBeTOB Ne 1 B BHUe OJHOU
U pbl, KOTOpas COOTBETCTBYET HOMEPY MPABUILHOTO OTBETA.

JIns  ocTanpHBIX 3aJaHUM 4YacTM | OTBETOM SIBIISIETCS YMCIIO WJIHU
nocienoBaTesbHOCTh U@p. OTBET 3amuIIUTEe B IOJIE€ OTBETA B TEKCTE PadOTHI,
a 3ateMm nepeHecuTe B OsaHk oTBeToB Ne 1. Ecnu momyudunachk OOBIKHOBEHHas
Ipo0b, OTBET 3aMUIINUTE B BUJIE IECATUYHOM.

Pemiennst 3amanuii yacth 2 M OTBETHl K HHUM 3allMIIMTEe Ha OJIaHKe
orBeToB Ne 2. 3amaHusi MOKHO BBIMOJHATH B JIIOOOM mopsiake. TekcT 3amanus
NEepenuchBaTh HE HAJI0, HEOOXOAMMO TOJIBKO YKa3aTh €ro HOMED.

Bce Onanku 3amonHsOTCS ApKUMH 4YE€pPHBIMH 4epHHiIaMu. JlomyckaeTcs
UCIIOJIb30BAHUE T'EIEBOU WIIM KATWUIIPHON PYUKH.

Cuauana BeINOJIHSNTE 3aaHus yacTu 1. Hauath coBeTyeM C Tex 3aJaHui,
KOTOpbIE€ BBI3BIBAIOT y Bac MeHbllle 3aTpyIHEHHH, 3aTeM MNEPEXOAUTE K IPYTUM
3amaHusAM. J[1s 5KOHOMUM BpPEMEHH MPOIYCKAWTE 3aJaHHUE, KOTOPOE HE YHAETCS
BBINIOJIHUTH Cpa3y, U MmepexoauTe K ciuenywomemy. Ecin y Bac ocranercst Bpems,
BbI cMOkeTe BEpHYThCS K MPONYIIEHHBIM 3aIaHUSIM.

[Ipu  BeIMONHEHWHM YacTH 1  Bce  HEOOXOAUMBIE  BBIUMCIICHUS,
npeoOpa3oBaHusl BBIMIOJIHINTE B UYEPHOBHKE. 3alMCH B YEPHOBUKeE, a TaKiKe
B TEKCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPHAJIOB HEe YUMTHIBAIOTCH NPH
OLlEHUBAHUM PaldOTHI.

Ecnmn 3apanue cogepXKUT pUCYHOK, TO HA HEM HEMOCPEACTBEHHO B TEKCTE
paboThl MOXHO BBINIOJNIHATH HeoOXxoaumbie Bam moctpoenus. PexkoMmenmyem
BHUMATEIILHO YUTATh YCIOBUE U MMPOBOJUTH IPOBEPKY MOJIYYEHHOTO OTBETA.

[Ipu BeImONHEHUH pPaboThl BB MOXXKET€ BOCIMOJIB30BATHCS CHPABOYHBIMHU
MaTepuaiaMHy, BbIIAHHBIMU BMecTe ¢ BapuanToM KM, n nmuHenkou.

bamibl, monydeHHble Bamu 3a BBINIOJHEHHBIE 3aJaHUSA, CYMMHUPYIOTCS.
[TocTapaiiTech BBITIOJHUTH KaK MOKHO OOJbINe 3aJaHUi ¥ HAOpaTh HaMOOJbIIEE
KOJIMYECTBO OAIIOB.

[Tocne 3aBepmieHnss paboOTHI MPOBEPHTE, YTOOBI OTBET HA KAXKIOE 3aJaHUE
B Omankax otBeToB Ne 1 u Ne 2 Obi 3amucan 1Mo MpaBUWILHBIM HOMEPOM.

Kenaem ycnexa!

KOHHpOBaHI/Ie HE JOIMyCKaAeTCH

100balnik.ru.com
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Yacts 1

Omeemamu Kk 3a0anusam 1-20 saenawmca uucio uiu NoOC1e006amenTbHOCHb
uugpp, xomopwte ciedyem 3anucamov ¢ bBJIAHK OTBETOB Ne 1 cnpasa om
HOMepa COoOmeemcmeyuiezo 3a0anus, HayuHas ¢ nepeoi Kiemouku. Ecau
OMmMeemom AGIAeMcaA NOCAE006AMETbHOCIb UUPp, Mo 3anumume eé 0e3
npooenos, 3anamoviX _u_Opy2ux _00NOJTHUMETIbHBIX CUME0.108. Kayicoviii cumeon
nuwiume 6 OMOEIbHOU KlemouKke 6 COOMEEmCcmeuu ¢ NPUBCOEHHbLIMU 6 DJ1aHKe
oopazyamu.

Hpouumaﬁme GHUMAMENbHO MEKCM U 6blnoHuUme 3a0anus 1-5.
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BOpOTA

{} oroppa
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Ha nnane m300pakéH mauHblii ydacTok mo azapecy: n. CocHOBKa, yi. 3enéHas,
n. 19 (ctopoHa KaxaoW KIETKM Ha IUIAaHE paBHa 2 M). Y4YacTOK HMEET
NpsIMOYTOJBHYIO (opMy. Bbie3n v BbE31l OCYIIECTBISIOTCS Yepe3 €IUMHCTBEHHbBIC
BOpOTA.

IIpn BXxOoJe Ha y4acTOK cjlieBa OT BOPOT HaxoauTcsi rapax. CmpaBa oT BOpPOT
HaxoJIMUTCS capaid miom@anapio 24 KB. M, a 4YyTh NOJAJIbIIE — >KWIOH JIOM.
HampoTuB ®uioro jpoMa pacroioKeHbl sOJOHEeBbIe TOCAAKH. TakKe Ha ydacTKe
ecTh OaHs, K KOTOpPOM BemET JOpPOKKA, BBUIOKEHHAS TUIMTKOW, W OTOpPOJ
C TeTUTMIIeH BHYTPH (OTOPOJT OTMEUCH Ha IIaHe Mudpou 6).

Bce n1opokku BHYTpPH ydacTKa MMEIOT IIMPUHY | M M BBIMOLIEHBI TPOTYapHOU
TUTUTKON pasmMepoM 1M x1m. Mexmy rapakoM W capaeM HaxOJIUTCS TUIOIIAJKa,

BBIMOIIICHHAST TAKOM K€ TUIUTKOM.
K ydacTtky nmoaBeaeHo snekTpudectBo. MiMeeTcss MarucTpaibHOE ra30CHaA0KEHHE.

KOHHpOBaHI/Ie HE JOIMyCKaAeTCH
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s OOBEKTOB, yKa3aHHBIX B TaOmuIle, OmMpeAenuTe, KakuMH LudpamMu OHH
0o00O3HaueHbl Ha IUIaHE. 3amnojHUTEe Taldiauly, B OJIAHK OTBETOB IEPEHECUTE
MOCJIEIOBATENBHOCTD YETHIPEX UG 0€3 MpoOesoB, 3amsiAThIX U IPYTUX CUMBOJIOB.

OOBeKTHI s10JI0HU TETUINIA capai KUAJION TOM

Hudper

[InuTky A1t CafioBBIX JAOPOXKEK MPOJAOTCS B yHmakoBKax Mo 8 mTykK. CKOJIBKO
yMaKOBOK TUTUTOK MOHAJI00MIOCh, YTOOBI BBUIOKHUTH BCE JIOPOKKH U IUIOMIAAKY
MEXK]y CapaeM u rapamom?

OTtBerT:

Haiinute paccrosiHHe OT KWIOrO J0Ma 1O rapaxa (pacCTOSHHE MEXAY IBYMs
OJIMKAUIIIMMU TOYKAaMH 110 TIPSIMOi) B METpax.

OTtBerT:

CkoJbKOo IMPOLCHTOB OT INIOIIadX BCETI'O Oropoaa 3aHUMacT TGHJII/IHa?

OrtBeT:

X034MH ydYacTKa IJIaHUPYET YCTAHOBUTH B KUJIOM JIOME€ CHUCTEMY OTOIUICHHS.
OH paccMaTpHuBaeT JiBa BapuaHTa: AJIEKTPUUECKOe WK Ta30Boe oToruieHue. Llens
Ha 000pylIOBaHME M CTOMMOCTh €ro YCTaHOBKH, JaHHBIE O pacxoje Tasa,
ANEKTPOIHEPTUU U UX CTOUMOCTH JIaHbI B TAOJIHIIE.

C .
[Ipouee PEAH. Pacxol CtouMoCTB
Harpesarens raza/
. obopyoBaHue ra3a/3JeKTpo-
(kOTEM) cpeaH. motpeo.
Y MOHTaX DHEPTUU
MOIITHOCTh
r
DOBOC 1 18000 py6. | 13896py6. | 16ky6. M | 4,7 py6./ky6. m
OTOIUUICHHE
DNeKTp.
15 000 py®. 9 000 py®. 4,7 xB 4,4 py6./( xBr-
OTOILICHIE pyo pyo ;7 kBt 4 py6./( xBr-u )

O6nymaB 00a BapuaHTa, XO35IMH PEUIMJI YCTAaHOBUTH ra3zoBoe oToruieHue. Yepes
CKOJIBKO YaCOB HETPEPBIBHOW paOOTHl OTOTUICHUS SKOHOMHUS OT HCIIOIH30BaAHUS
ra3a BMECTO DJIEKTPUYECTBA KOMIICHCHUPYET pPa3HUIy B CTOMMOCTH TOKYIIKH
M YCTaHOBKH T'a30BOTO ¥ DJIEKTPUIECKOTO 000pYyI0BaHNUs?

OTtBerT:

KOHHpOBaHI/Ie HE JOIMyCKaAeTCH

100balnik.ru.com



10

Maremaruka. 10 xitacc

Haiinute 3nauenue Boipaxenus 5,6+9,7.

OTtBeT:

Ha xoopauHaTHON NpsIMON OTMEUYEHBI Uucia X, Y U Z.

Bapuant 2001 - 4

X y 2
Kakas u3 pasHocreit Y —X, X—2, Z—Y oTpuuareibHa?

1) y—-X 2) X—1 3) z-y

OTtBerT:

J80
7

Haipure 3HaueHne BoIpaxeHus

OtBeT:

Pemure ypaBHeHUE x°—7x+10=0.

4) HU OJlHA U3 HHUX

Ecau YPaBHCHHUC HNMCCT Ooiee OJHOTO KOpHA, B OTBCT 3allMIINUTC MEHBIIIUN

U3 KOpHEM.

OrtBeT:

B ¢upme takcu B maHHBIM MOMEHT cBOoOOmHO 10 MamuH: 5 4€pHBIX, 3 KENTHIX
u 2 3enéubiX. [lo BBI3OBY BhI€Xaja OJHA W3 MAIMH, CIYYailHO OKa3aBIIasCs
Onmke BCero K 3aka3umky. Haiinure BepOsSTHOCTh TOTO, YTO K HEMY NpHEIET

JKENITOE TaKCH.

OrtBeT:

KOHHpOBaHI/Ie HE JOIMyCKaAeTCH
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VYcTaHoBUTE COOTBETCTBHE MEXAY IpadukaMu QpyHKUMI U hopMyiaamMu, KOTOpbIE
UX 33Ja0T.

I'PAOUKU
A) y B) y B) y
1 1 1
oN 1 X 0] 1 X 0] 1 X
\
OOPMYVJIbI
b y=-3 2) y=Xx-3 3) y = —3X

B tabnuiie moa kax oM OyKBOW YKaKMTE COOTBETCTBYIOIIMI HOMED.

A|b|B

OTtBerT:

Brinrcansl nepBbie TpU yieHa apuhMETHIECKON MTPOTPECCHUH:
1;3;5;...
Haiinmure cyMMy MepBBIX CeMH €€ YJICHOB.

OrtBeT:

. 8 9
Hatinute 3HaueHre BEIpaKEHUS ~ oy npu X=0,4.

OrtBeT:

B ¢upme «PomHuk» cToMMOCTh (B pyOJisiX) KOJOMIA U3 >KEJIE300€TOHHBIX KOJIET]
paccuntbiBaetca 1o ¢opmyiae C=6000+4100n, rme N — 4Yuciao Koe,
YCTaHOBIICHHBIX B KoJome. [1onb3ysich 3Toi GopMynon, paccuuTainTe CTOMMOCTh
Kozojna u3 6 konen. OTBET naiTe B pyOIIsX.

OrtBeT:

KOHHpOBaHI/Ie HE JOIMyCKaAeTCH
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Vkaxure pPEIICHUC CUCTCMBI HCPABCHCTB

X—5,2>0,
X+4<10.
1) (-;5,2]U[6;+x) 3) [6;+x)
2) [5,2;+) 4) [5,2;6]

OTtBerT:

B tpeyronbHuke nBa yrna paBHbl /2° u 42°. Haiinure ero
TpeTuil yron. OTBET JalTe B rpagycax.

%

OTtBerT:

Cropona kBagparta paBHa 26. Haiinure panmyc OKpYX HOCTH,
BIIMCAHHOM B 3TOT KBaJIpar.

IR
N

OtBeT:
Haiinure muromans mapamienorpamMmma, u300pakEHHOTO .
Ha PUCYHKE.
3
OtBeT:
Ha kneruaroii Oymare c pasmepoM kiaeTku 1x1 B
ormeuenbl Tpu Toukm: A, B wm C. Haiigure A
paccrositaue oT Touku A 10 cepeaunbl otpe3ka BC. C
OtgeT:

Kakoe u3 crienyrommx yTBepKIeHU BEpHO?

1) Bce npsAMoyronbHbI€ TPEYrOJIbHUKH IOT00HBI.
2) Uepes 3a1aHHYIO TOYKY IJIOCKOCTH MOXHO ITPOBECTHU TOIBKO OJHY IPAMYIO.
3) /[uaronanu pom0a TOYKOW NEPECEUEHUs AEIATCS MOMOJIaM.

B otrBeT 3anuiinte HOMep BHIOPAHHOTO YTBEPKICHUS.

OTBerT:

KOHHpOBaHI/Ie HE JOIMyCKaAeTCH
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He 3ab6yobme nepenecmu e6ce omeemovt 6 01aHK omeemos Nel
6 cOomeemcmeuu ¢ UHCMpPYKuueil no 6bINOJIHEHUIO Padomul.

Ilposepvme, umoobl Kax);cowvlii omeem 0Ovl1 3aNUCAH 8 CHPOKE C HOMEPOM
COOMEENCMEyIuLec0 3a0anusl.

Yacts 2

Ilpu evinonnenuu 3adanuit 21-26 ucnonvzyiume bJIAHK OTBETOB Ne 2.
Cnauana yka)ycume HOMep 3A0aHUA, A 3ameM 3anuuiume e20 peuieHue
u omeem. Ilumume uémko u pazoopuueo.

21

22

23

24

25

26

X% + y2 =13,
Xy =6.

Pemmre cucremy ypaBHeHU

[Toe3n, nBuUrasch paBHOMEPHO CO CKOPOCTHIO 93 KM/4, MPOE3KaeT MUMO TMEIIEeX0/1a,
UAYIIET0 B TOM JK€ HAMpaBJICHUU TMapajuieIbHO TMyTAM 10 Iatdhopme
CO CKOpOCThIO 3 KM/4, 3a 24 cexyHabl. Halinute nivHy moes3na B METpax.

(x2—5x+6)(x2+x—2)

2
X —4x+3
KaKUX 3HAYCHUSAX M mpsiMas Y =M uMeeT ¢ rpagukoM pOBHO OIHY OOIIYIO TOUKY.

[locTpoiiTe rpadpux GyHKIHH Y = U OTNpeNenuTe, Mpu

Karer u runoteHy3a mpsSMOyrojpHOrO TpeyrojibHHKa paBHbl 16 u 34. Haiinure
BBICOTY, MPOBEEHHYIO K TUTIOTEHY3E.

OKpy>XHOCTH C IIEHTpamMH B Toukax | m J He uMeroT oOmMX TOYeK, U HU OJIHA
U3 HUX HE JIEKUT BHYTPU Npyroil. BHyTpeHHsis oOmias KacareiabHasi K 3TUM
OKPYKHOCTSAM JICJINT OTPE30K, COCAUHSAIOIIMM HUX LEHTPHI, B OTHOLIEHHUH M:IN.
Jlokaxxure, 4TO AMAMETPBI 3TUX OKPYKHOCTEN OTHOCATCS Kak M :n.

Touku M um N nexar Ha cropoHe AC TtpeyrompHuka ABC Ha paccTosHHSIX
cootBeTcTBEeHHO 9 1 32 oT BepmmHbl A. Haiinure paguyc OKpyKHOCTH, TPOXOISAIICH

2\2
==

yepe3 Toukn M u N wu kacaromierics ayda AB, ecin €0S ZBAC =

Ilposepome, umoobvl Kasxcovlit omeem ObLT 3ANUCAH PAOOM C HOMEPOM
COOmMeEenmcmayouezo 3a0anusl.

KOHHpOBaHI/Ie HE JOIMyCKaAeTCH
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Cnpagounvle mamepuaibl no Mamemamuke
AJIT'EBPA
e dopmyna KOpHEN KBaAPaTHOTO YPaBHEHUSA:

, Tne D=b’- 4ac.

N ER)
2a

e Ecnm kBagpaTHBIN TpeXWIeH ax’ +bx + ¢ UMeEeT JBa KOPHS X, U X,, TO
2 .
ax® +bx+c=a(x—x,)(X=X,);

€CIIM KBaJ[PaTHBIA TPEXUJeH ax’ +bx+C HMMeeT eIWHCTBEHHBIH KOPEHBb X,

TO
ax® +bx+c=a(x-x,)°.

e ®dopmyna N-ro wieHa apupMeTHuIecKon mporpeccuu (a, ), NepBbIN YIeH

KOTOPOM paBeH a, ¥ Pa3HOCTh paBHa d :
a,=a +d(n-1).

o ®dopmyra CyMMBI IEPBBIX N YJICHOB apu(PMETHIECKOM MPOTPECCUN:

_ (@ +a,)n
2
e @opmyia N-ro wieHa reOMEeTpUUIECKOU nporpeccuu (b, ), nepBbIi WieH

S

KOTOpPOU paBeH b,, a 3HaMEHATEIb PABEH (

e @opmyiia CyMMBI IIEPBBIX N YJIECHOB F€OMETPUUECKOMN ITPOTPECCUN

_(@"-Db,
qg-1

S

n

KOHHpOBaHI/Ie HE JOIMyCKaAeTCH
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Tabdiamnua KBaapaToB ABY3HAYHBIX YHCE

EanHunubl

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

OecaTkn
QIO INO|BAD(WIN|—=

I'EOMETPUA

e CymMmMa yIJIOB BBIIIYKJIOr0 N-TpeyroibHuKa paBHa 180° (n-2).

e Panuyc r okpyHOCTH, BIMCAHHOW B MPAaBUIIbHBIN TPEYTOJIbHUK
o 3
CO CTOPOHOH a, paBeH —~a.
e Pannyc R okpyXHOCTH, OIMCAHHON OKOJIO MPaBUIILHOTO TPEYTOJIbHUKA

o 3
CO CTOPOHOH 4, paBeH —~a.

e Jlna tpeyronparka ABC, co ctoponamu AB=c, AC=b,BC=a:

a b ¢
sinA sinB sinC

2R,

rae R - paanyc onucaHHON OKPYKHOCTH.
o Jlnsa tpeyrompanka ABC co croponamu AB=c, AC=b,BC=a:

c’=a’+b? —2abcosC.

KOHHpOBaHI/Ie HE JOIMyCKaAeTCH

100balnik.ru.com



Maremaruka. 10 kiacc Bapuant 2001 - 10

o ®opwmyna nnusbl | okpyxHOCTH paamnyca R:
| =2R.

o dopmyna aauHbl | 1yru okpykHOCTH paguyca R, Ha KOTOPYIO OIUpaeTcs
LIEHTPaJIbHBIN YIOJ B ¢ TPaayCoOB:

27R @

l=———.
360

e @opmyna mIOWEAAN S mapauienorpaMmMa co CTOPOHOM a ¥ BBICOTOMH h,
IIPOBEICHHOM K 3TOU CTOPOHE:

S =ah.

e @dopmyna mIOMEAAN S TPEYroJbHUKA CO CTOPOHOM a U BBICOTOH h,
IIPOBEJICHHOM K 3TOW CTOPOHE:

S ziah.
2

e [Inomazne S Tpamenuu ¢ OCHOBAaHUSAMHU &, b U BHICOTOU h BBIYUCISETCS 1O
bopmyie:

e Ilmomans S kpyra paauyca R Beraucisercs mo ¢popmyse:

S =R%

KOHHpOBaHI/Ie HE JOIMyCKaAeTCH
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