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TpennpoBounas paéora no MATEMATHUKE

Bapuant Ne 1001
NHceTpyKuus no BbINMOJHEHUIO Pa0oThI

TpenupoBoyHasi paboTa COCTOMT M3 JBYX HacTei, BKJIIOYAIOMIUX B cebs
25 zananmid. Yacte 1 comepkut 19 3ananuii, yacte 2 colepkut 6 3amaHuid
C pa3BEPHYTHIM OTBETOM.

Ha BbINOJIHEHHE TPEHUPOBOUYHOW paboThl 0 MaTeMaTHKe OTBOJMUTCS 3 yaca
55 munyT (235 MuHYT).

OtBeTsl K 3aaHusM 7 U 13 3anuiuure B OsiaHk oTBeTOB Ne 1 B BuJe OJHOM
uQpbl, KOTOPasi COOTBETCTBYE€T HOMEPY MPAaBUJILHOIO OTBETA.

JUis  OCTasjbHBIX 33JaHUi 4YacTh | OTBETOM SBIISIETCS YHUCIO WIH
nocenoBaresbHOCTh 1udp. OTBET 3anuiIuTe B MOJ€ OTBETa B TEKCTE PadOThI,
a 3arem mepeHecute B Oiank orBetoB Ne 1. Ecnm momyummach OOBIKHOBEHHAst
JIpoOb, OTBET 3aIUILUTE B BU/IE JIECATUYHOM.

Pemienus 3azaHMii 4yactd 2 W OTBETHl K HHUM 3alMIIMTe Ha OJaHKe
otBeToB Ne 2. 3ajaHusi MOXHO BBIMOJHSTH B JIIOOOM mopsiake. Tekct 3amanus
HepenuchbBaTh HE Hajl0, HEOOXOAUMO TOJILKO YKa3aTh €r0 HOMEP.

Bee Ouianku 3amoyiHsIOTCS SApKUMH YEPHBIMU 4epHuiiamu. Jlomyckaercs
UCII0JIb30BAHUE TeJIEBON MJIM KaIUJUISIPHOM PYUKH.

Caauvasna BeINOJHSIATE 3a1aHus yacti 1. Hadare coBeryem ¢ Tex 3afaHuid,
KOTOpbI€ BbI3bIBAIOT Y Bac MeHblle 3aTpyAHEHUH, 3aTeM MepexoAuTe K JpyruM
3aqaHusaM. JJis SKOHOMUYM BpPEMEHH IpOoIyckaifTe 3ajaHue, KOTOpoe He yaaéres
BBITIOJIHUTB CPa3y, U MepexoauTe K cienyromemy. Eciu y Bac ocranercs Bpewms,
Bbl cMOXeTe BEpHYTHCsl K IPOITYLIEHHbBIM 331aHHSIM.

IIpu  BemONHeHMM uyacTh 1 Bce  HEOOXONUMbIE  BbIYMCICHHUS,
npeoOpa3oBaHys BBINOJHANTE B YEpPHOBUKE. 3amMCH B 4YePHOBUKE, a TaKikKe
B TeKCTe KOHTPOJbHBIX H3MEPHTEJIbLHbIX MATEPHAJIOB HEe YYHTBIBAIOTCH MPH
OLIEHHBAHUH PaldoThI.

Ecnu 3a1aHue cONep)XUT PUCYHOK, TO Ha HEM HENOCPEICTBEHHO B TEKCTE
paboThl MOXHO BBINOJHATE HeoOXoaumble Bam mnoctpoeHus. Pexomennyem
BHUMATEJIbHO YUTATh YCIOBUE U MIPOBOUTH MPOBEPKY MOJYUYEHHOTO OTBETA.

ITpu BeIMOAHEHUH pabOTHI BBl MOXeTe BOCHOJIB30BATHCS CIPABOYHBIMU
MarepuansaMu, BbIIaHHBIMU BMecTe ¢ BapuanToM KM, n nuHeikon.

bannbl, mnonydeHHble Bamu 32 BBINOJHEHHBbIC 3aJaHusl, CyMMHPYIOTCS.
[TocrapaiiTech BBINOJHUTH KaK MOXHO OoJjiblie 3a1aHuit 1 HaOparh HauOosblIee
KOJINYECTBO 0aJlIOB.

Iocne 3aBepiieHust pabOThI MPOBEpbTE, YTOOBI OTBET HAa KAKAOE 3a/aHHe
B Omankax orBeToB Ne 1 1 Ne 2 Opis1 3amucaH 1o NpaBUIBHBEIM HOMEPOM.

Kenaem ycnexa!

KOHI/IPOBBHI/IE HE 10ITyCKacTCA
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CITPABOYHBIE MATEPHAJIbI 1O MATEMATHKE
AJII'EBPA

L (I’OpMyJ'[a KOpHeﬁ KBaJIpaTHOI'O YpaBHCHMUS:

—#,me D=b%—4qc.

N 2
e Eciu KBaJApaTHbIA TPEXUJIEH dX +bx + ¢ umeer JIBa KOpHA X1 U X ), TO
2
ax”+bx+c=a(x—x;)(x—x,);

- 2 N
ecii KBaAPaTHbIA TPEXUIEH ax~ +bX+C UMeeT eIMHCTBEHHBII KOPEHb X ¢,
TO

ax® +bx+c=a(x—x,)°.

e AOlcuucca BepIIMHbI 1apaloJibl, 3alaHHON YpaBHEHUEM ) = ax 2 ibxtc:
_b

2a’
o dopmyna 7-ro 4ieHa apudMeTHueckoii nporpeccun (a, ), NEpBbIH uieH

Xog =

KOTOPO# paBeH @ U Pa3HOCTh paBHa d :
ap,=a;+d(n-1).
e MopMyNa CyMMBI TIEPBBIX # HICHOB APH(YMETHIECKOH TTPOrPecCHH:
(ay+a,)n
=
e dopMmysa 7 -To ulleHa TeOMEeTPUYECKOH TTporpeccrt b, MepBblil ueH KoTopoi

S

paBen b, a 3HamMeHaTes b paBeH ¢
n-1
b n= bl q
e DopmyJia CyMMBI TIEPBBIX 7 YJIEHOB IEOMETPHUECKOMN MPOTPECCHH:
n
(a"-1)8

S, = 71

n

o DOPMYIIBI COKPAIEHHOTO YMHOKEHHS:
(a+b)*=a’+2ab+b7;
(a—b)2=a2—2ab+b2;
a’-b’ =(a—-b)(a+b).

KOHI/Ip()BaHV[e HE 10MnyCKacTcCsa
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e CBoiicTBa apu(hMETHUECKOTO KBaAPATHOTO KOPHSI:

m=\/;-\/g npu a=>0, b>0;
\/Ezﬁ npu a>0, b>0.
b Vb

e CoiicTBa crernenu mpu a >0, b>0

-n 1
a - =
n
a
n m n+m
a -a =a ;
n
a n—m
=a 5
m
a
n m nm
r)r=a
n
(ab)'=a"-b",
n n
ay_a_
b B2

Taéauua KBaJApaToB ABY3HAa4YHbIX 1HCEJI

Crpanuna 3 u3 12

Eannuunb
0 1 2 3 4 5 6 7 8 9
1 100 121 144 169 196 225 256 289 324 361
2] 400 441 484 529 576 625 676 729 784 841
3 900 961 1024 1089 1156 1225 1296 1369 1444 1521
g 4 1600 1681 1764 1849 1936 2025 2116 2209 2304 2401
E 5 2500 2601 2704 2809 2916 3025 3136 3249 3364 3481
é’[ 6 3600 3721 3844 3969 4096 4225 4356 4489 4624 4761
7 4900 5041 5184 5329 5476 5625 5776 5929 6084 6241
8 6400 6561 6724 6889 7056 1225 7396 7569 7744 7921
9 8100 8281 8464 8649 8836 9025 9216 9409 9604 9801

KOHI/IPOBBHI/IE HE 10ITyCKacTCA
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I'EOMETPUA

CyMMa yIJIoB BBITYKJIOTO 71 -yrojibHuka pasia 180°(n—2).

Cpezu—mﬂ JIMHUS TPEYroJIbHUKA U Tparneuun

B MN — cp. nuH. B C BC || AD
MN || AC /—% MN — cp. nun.
_AC MN || AD
Y M p, gmzw
2
A I A D

OnucaHHas ¥ BIIMCAHHAsi OKPYXHOCTH [1PABUIIBHOTO TPEYTroJIbHUKA

a3 a3

R= 3 ) r= 6
S_az\/g h_a\/?
T4 )

Jus tpeyroabhuka ABC co croponamun AB=c,
AC=b, BC=a:
sin4 sinB sinC ’

rae R — paauyc OnMCcaHHON OKPYKHOCTH.

o
S
oy ]
a N

Jlns tpeyronphuka ABC co croponamun AB=c,
AC=b, BC=a:

ct=a’+b* —2abcosC.

Imuna okpyxnoct C =2mr

Iomane kpyra S = e’

o

KOHI/Ip()BaHP[e HE 10MnyCKacTcCsa
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ITnowaou Quzyp
[Napannenorpamm
b/ |n, S=ah,
Y S'=absiny
a
Tpanenus
b
b
h §=9%b 4
2
a

[1psAMOYTOJIBHBINA TPEYTOJbHUK

. a
sina ==

c

c a

cosoc=é
A ’

a

tgo=—

b g b

Teopema I[ugaropa: a Tipr=c?

TpeyronbHuk

Pom6

AN
N

Crtpanuna 5 u3 12

d,, d, — nuaronanu

1
S=7dd,

. 2 2
OCHOBHOE TPUTOHOMETPHUECKOE TOX/IECTBO: SIn 0.+ cos o =1

HCKOTOlee 3HAYCHHUS TPUTOHOMETPUUECCKUX (l)yHKLII/Iﬁ

o | rpagyce | 0° 30° 45° 60° 90° | 180° | 270° | 360°
sina 0 1 Q ﬁ 1 0 -1 0
2 2 2
cosa 1 ﬁ Q 1 0 -1 0 1
2 2 2
tgo 0 g 1 {3 — 0 — 0

KOHI/IPOBBHI/IE HE 10ITyCKacTCA

Maremaruka. 9 knacc Bapuant 1001 Crpanuna 6 u3 12

Yacrtp 1

Omeemamu K 3a0anuam 1-19 aenarwmea 4wucio wiu nociedo08amelbHOCHb
uugp, komopwie cnedyem zanucamv 6 bBJ/IAHK OTBETOB N 1 cnpasa om
HOMepa coomeemcmeylouezo 3a0aHuA, HaUuUHas ¢ nepeou kiemouxu. Ecau
Omeemom AGNACMCA NOCNE008AMENbHOCMb WUPp, MO 3anuuwiume eé oe3
npooenos _u_opy2ux_0ONOJIHUMENbHBIX CUMB0.1068. Kajcovlii cumeon nuwiume
6 OMOeNbHOIl K1emoUKe 6 COOMBEeMmCmeUU ¢ NPUBEOCHHbIMU 8 OJIaHKe

oopasuyamu.

Ilpouumaiime enumamenvHo mexcm u 6bInoaHUmME 3a0anuA 1-5.

Ob6menpunsThie GopMaThl TUCTOB Oymaru o603HavaloT OykBod A u 1udpoii: A0,
Al, A2 u tak panee. Jluer dopmara A0 umeer ¢GopMmy IpSIMOYTOJIbHUKA
wiomaaslo 1 kB. M. Eciu nmer dopmarta AO paspesars 1onosiam napajie’bHO
MeHbILIeH CTOpOHE, MOJyuaTcs JBa OAMHAKOBBIX JincTa (opmara Al. Eciu mucr

Al paspe3arb I0IOJaM TakUM ke 00pa3oM, HosydaTcs ABa jaucta ¢opmara A2
UT.A.

PR
| AS,

A4

L — — - = =

OtHoulenue OoJbIIel CTOPOHBI K MEHbILIEH CTOPOHE JMCTa Kakaoro opmara
OJIHO M TO K€, MOITOMY JIUCTHI BCeX (POpMATOB MOJOOHBI. ITO HYIKHO, YTOOBI

MPOTOPIMU TEKCTa U €ro PacloiOKEHHe Ha JUCTE COXPAHSUTUCH MPU U3MEHEHUH
¢dhopmara nucra.

KOHI/Ip()BaHV[e HE 10MnyCKacTcCsa
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B Tabuuie gaHbl pasMepbl (¢ TOYHOCTBIO J0 MM) YETHIPEX JIMCTOB, MMEIOIIMX Pa3mep (BbicoTa) Tunorpadckoro mpudra uzmepsercs B myHkTax. OJUH IyHKT
dopmarst A0, Al, A2 u Ad. paBeH 1/72 nroiima, to ectb 0,3528 mm. Kakoil BbICOTBI HyKeH wWIPUPT
(B myHKTax), 4TOOBI TEKCT ObLT pacnoliokeH Ha Jicte popmara AS Tak ke, KaK 3TOT
Howmep sicra Jlnnuna (mMm) | Ilupuna (Mm) K€ TeKCT, HaleyaTaHHbld WpUdToM BbICOTOH 16 MyHKTOB Ha jucre dopmara A4?
1 841 594 Pazmep mpudra okpyrisercs 10 Lesloro.
2 1189 841
3 297 210 Orger:
4 594 420

II, Haiinure 3Hauenne BeipakeHust 7,9 +2,2.
YCcraHOBUTE COOTBETCTBHE MEXy (opMaTraMd MU HOMEpaMM JIMCTOB. 3alOJHUTE

TabnuIy, B OJNaHK OTBETOB MEpEHECUTE TOCIEA0BaTeEHOCTh YeThIpEX Ludp,

OtBer:
COOTBETCTBYIOIINX HOMEpaM JICTOB, Oe3 MPOo0esIoB, 3amAThIX U HOMOTHUTEIBHBIX
CHMBOJIOB.
[7] 110
Mex Iy KakuMu LeIbIMU YUCI1aMU 3aK/II0YEHO YUCIIO e ?
A0 Al A2 A4
1) 8u9 2) 9u 10 3) 10m 11 4) 11m12
OrserT: D
N 6 19, 2
Ckosibko ucToB (popmara A4 nosyuuTces U3 ogHOro aucra gopmara A1? Halinute 3HaYeHWE BBIpaXEHUS a@ +a  :a  1pu a=3.
Ortsert: . OtBer:

Haiinure wmupuny sucra Oymaru ¢opmara A0. OrBer jaliTe B MUUIUMETPax
U OKpyIJIUTE 10 OsiMdKakiiero 11ea0ro yucna, kparsoro 10.

OtBeT:

III Haiiqure oTHOIIEHHE JUIMHBI MEHbIIEH CTOPOHBI JucTa ¢opMata A4 k GOJIbLICH.
OTBET OKPYTJIUTE 10 JECATHIX.

OTBeT:

KOHI/IPOBBHI/IE HE 10ITyCKacTCA KOHI/Ip()BaHP[e HE 10MnyCKacTcCsa
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Haiinure xopeHs ypaBHenus 7 +8x=—-2x-5.

OTBeT:

VY 6abywiku 10 yamiek: 4 ¢ KpacHbIMU LIBETaMM, OCTaJIbHbIE C CHHUMU. balyika
HalMBaeT 4ai B CiydyailHO BBIOpaHHYyIO uamky. Haiaute BeposITHOCTH TOTO,
YTO 3TO OyJIeT Yalllka C CAHUMM 11BETaMH.

OrtBeT:

YcraHOBUTE COOTBETCTBUE Mex 1y rpadukamu GyHkuuil u gopmyaamu, KOTOpble
UX 331a10T.

I'PAOGUKHA
A) Y b) Y B) y
1t d
I 01 x o] 1 x
of 1 X
DOGOPMVIJIbI
1 2 3
) y=x2+2 ) y=—Z ) y=2x

B Tabauue nox kaxaoil OykBo# ykaxuTe COOTBETCTBYIOIUH HOMED.

A|b|B

O1BeT:

MOIIHOCTh TOCTOSIHHOTO TOKa (B BaTrTax) BhluMciseTcs no dopmyne P =1 2R,
rne I — cuna toka (B ammepax), R — compotuBienue (B omax). [loip3ysicek
9TO# (hopMyIIOH, HalAUTE CONPOTUBIIEHHE R, €ClIM MOLIHOCTh cocTaBisier 96 BT,
a cuia Toka paBHa 4 A. OTBer naiiTe B oMax.

OTBeT:

KOHI/IPOBBHI/IE HE 10ITyCKacTCA
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VKaxuTe peleHre HepaBeHCTBa
(x+2)(x—7)$0‘

3) (7]
4) (—o0;-2]

) [-2;7]
2) (—o0;-2]U[7;+x)

OrtBeT: D

B am¢urearpe 16 pspoB. B nepBom psiny 19 Mmecr, a B KaxJIOM CJEIyHOIIEM
Ha 2 Mecra OoJblie, yeM B npesbyaymeM. CKOJIbKO MECT B TPHHAJATOM Py
amdurearpa?

OrBer:

Touku M u N sBIAIOTCS cepenuHaMu cTopoH AB

u BC tpeyronsuuka ABC, ctopoHa AB pasHa 20, M
cropona BC pasHa 58, cropona AC paBHa 64.

Haiingure MN . Y
OtBer:

Haiinure niomaap KBajapaTa, OMHMCAHHOTO OKOJIO OKPYKHOCTH
panuyca 4.

OTBeT:

OnuH u3 YIJIOB paBHOOCAPEHHOH Tpameuud paBeH 66°.
Haiinute Oonmpummii yrom »9toii Tpameuuu. OtBer gaiite
B Ipajycax.

RO

OrBeT:

KOHI/Ip()BaHP[e HE 10MnyCKacTcCsa
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Ha wieruatoii Oymare ¢ pasmepoM kierku 1x1
u300paxeHs! (B¢ Toukd. HaiinnTe paccTosHue Mexy
HHAMH.

OrTBerT:

Kakoe u3 CJIeAymux yTBep)K,IleHI/lﬁ SIBJISICTCS. UICTUHHBIM BbICKa3bIBAHUEM?

1) Cymma ocTphIX yTioB IPSIMOYTOJIBHOTO TPEyroipHUKa paBHa 90 rpamycam.
2) Cpenusist TMHUS TpaleUUy paBHA CyMMe €€ OCHOBaHHUHA.
3) B mo060it 4eThIpEXYroJbHUK MOXKHO BIIHCATh OKPYKHOCTb.

B oTBer 3anuiuTe HOMED UCTHHHOI'O BBICKA3bIBAHUS.

OTBeT: D

He 3adoyobme nepenecmu ece omeemoi ¢ bB/JIAHK OTBETOB M 1
€ coomeemcmeuu ¢ UHCIpYKYUueil no 6bINOTHEHUIO padompl.

Ilpoeepvme, umoobl KadxcOvlit omeem 0blil 3ANUCAH 8 CHPOKE C HOMEPOM
COOmeemcmeyoue20 3a0aHusl.

KOHI/IPOBBHP{E HE 10ITyCKacTCA

22

23

24

25

©
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Yacrtp 2

Ilpu evinoanenuu 3aoanuii 20-25 ucnonwvsyiime B/IAHK OTBETOB Ne 2.
Crauana yKkaycume HOMep 3a0anHus, a 3amemM 3anuuiume ezo peuieHue
u omeem. IMuwiume uémro u pazoopuueo.

Peunte ypasuenue (x — 4)4— 4(x— 4)2— 21=0.

baprka npolia no Te4eHuto peku 64 kM u, 1oBepHyB 00paTHo, npouula ewe 48 km,
3aTpaTuB Ha BeCh MyTh 8 4yacoB. Haiinnte cOOCTBEHHYIO CKOPOCTh OapiKH, €cin
CKOPOCTb TEUEHMsI PEKU paBHA 5 KM/4.

IMocrpoiite rpaduk GyHKIKUK
x 25

1 ¥ , 2,5
== |l5=- F—=t .
¥ 2( 25 x| 25 «x )
Onpezenure, MpH KaKuX 3HAYCHHUAX m TIpsAMasl y =m WMeeT ¢ TpadukoM poBHO
OJIHy OOLIYIO TOUKY.

Otpeskn AB u CD saBAsIOTCS XOpAaMH OKpY>KHOCTH. Haiinmure minHy
xopasl CD, ecin AB =18, a paccTosiHUsi OT LIEHTpa OKPY>KHOCTH 110 Xopn AB
u CD paBHBI COOTBETCTBEHHO 12 11 9.

Yepes Touky O mnepecedeHus nuaroHanei napamiensorpamma ABCD mnpoBeeHa
npsivasi, nepecekatoias cropoibl AB 1 CD B toukax P u () COOTBETCTBEHHO.

JlokaxuTte, uTo oTpe3ku BP u DQ paBHbI.

B tpeyronenuke ABC Ouccektpuca yrina A4 JelIHT BBICOTY, IPOBEASHHYIO
U3 BepuMHbl B, B orHowenuu 5:4, cuuras or Touku B. Haiiaure paaumyc
OKPY>KHOCTH, OIIMCaHHOM 0KkoJ10 Tpeyroibuuka ABC, ecnu BC =18.

Ilpoeepome, umoovl Kadxcowlit omeem O0bll 3AaNUCAH PAOOM C HOMEPOM
COOMBEMCmayou|e20 3a0aHUA.

Konnp()BaHne HE 10MnyCKacTcCsa
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