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OCHOBHOH roCy1apCTBEHHbII IK3aMeH
no MATEMATHUKE

Bapuant Ne 6

I/IHCprKHI/IH I10 BBINNOJIHCHUIO paﬁoTbI

DK3aMeHallMOHHas paboTa COCTOMT M3 JBYX YacTel, BKIIIOYAIOMIUX B ceOs
25 3amanui. Yacte 1 comepxkut 19 3aganuii, 4acte 2 colepkKUT 6 3agaHU
C Pa3BEPHYTHIM OTBETOM.

Ha BeImosHeHHE »K3aMEHAIMOHHON pPAOOTHI MO MaTeMaTHUKE OTBOJMUTCS
3 gaca 55 muHyT (235 MUHYT).

OtBerTnl K 3amanuaMm 7 1 13 3anummure B O1aHK oTBeTOB Ne 1 B BuIe oqHOM
uudpsl, KOTOpasi COOTBETCTBYET HOMEPY MPaBUIILHOTO OTBETA.

st ocTanbHBIX 3aJaHUil 4YacTU 1 OTBETOM SBJSICTCA YMCIO WM
nocjaeAoBaTeabHOCTh UGp. OTBET 3amUIIMTE B IMOJIE OTBETA B TEKCTE PadOTHI,
a 3atem nepeHecute B OnaHk orBeToB Ne 1. Ecnm mosyuwmiiach OOBIKHOBEHHAs
IpoOb, OTBET 3aIUIIUTE B BUJE ACCATUYHOM.

Pemenust 3amaHuii dactd 2 W OTBETHI K HUM 3alUIIATE Ha OJIaHKE
oTBeTOB No 2. 3amaHusi MOKHO BBINOJHATH B JIOOOM mopsake. TeKCT 3aaaHust
NepernrchiBaTh HE HAJ0, HEOOXOIUMO TOJIBKO YKa3aTh €ro HOMED.

Bce Onanky 3amoyHSIOTCS SPKUMH YEPHBIMH 4YepHUIIaMH. JlormyckaeTcs
MCII0JIb30BaHUE IeJICBOM MJIM KaWJIIIPHOU PYUKH.

Cnavana BBIOJIHAWTE 3a7aHusl yacTd 1. HadaTh coBeTyeM ¢ Tex 3aaHui,
KOTOpBIC BBI3bIBAIOT Yy Bac MeHbllle 3aTpyJHEHUH, 3aT€M MEPEXOJUTE K JIPYruM
3agaHusaM. J[is SKOHOMUM BPEMEHHM IpONyCKailTe 3ajjaHhe, KOTOpPOe HE yaaéTcs
BBITIOJIHUTh Cpa3y, U MEpexoauTe K ciaenayromemy. Ecnmu y Bac octanercs Bpems,
Bl cMokeTe BEpHYTHCS K MPOIMYIIEHHBIM 33/ IaHUSIM.

I[Ipyu  BeIMOSHEHMM 4YacTH 1  Bce  HEOOXOJIMMBIC  BBIUMCIICHHUS,
npeoOpa3oBaHus BHINOJHSANUTE B UEPHOBHUKE. 3allMCH B YEPHOBHUKE, a TaKiKe
B TE€KCTe€ KOHTPOJLHBIX U3MEPHUTEIbHBIX MATEPUAJIOB HEe YYNUTHIBAKTCH NMPH
OLICHUBAHUU PaldOTHI.

Ecnu 3amanne cComepKUT pUCYHOK, TO HA HEM HEMOCPEACTBEHHO B TEKCTE
paboThl MOXKHO BBINOJHATHL HeoOXxomuMble Bam moctpoenus. PexomeHmyem
BHUMATEJILHO YUTATh YCJIOBUE U MPOBOJAUTH IMTPOBEPKY MOITYUEHHOTO OTBETA.

IIpu BeIMOTHEHMH PaOOTHI BBl MOXXETE BOCHOJIB30BATHCS CIPABOYHBIMHU
MarepuajaM, BbIJAaHHbIMM BMmecTe ¢ Bapuantom KHMM, nuHenkoun
1 HETIPOTPAMMUPYEMBIM KAJIbKYJISITOPOM.

bamnel, nonyyeHHele Bamu 3a BBINOJHEHHbIE 3aJaHUsl, CyMMHUPYIOTCS.
[TocrapaiiTech BBINMOJHUTH KaK MOKHO OOJIbILIC 3aJlaHWl U HaOpaTh HauMOOJIbIIEe
KOJIMYECTBO OaJIOB.

[Tocne 3aBepiieHus: padoThl MPOBEPHTE, YTOOBI OTBET Ha KaXKJI0€ 3a/JlaHUE
B Omankax oTrBeToB Ne 1 u Ne 2 Obui 3ammcaH 1oJ1 MPaBHIIBHBIM HOMEPOM.

Kenaem ycnexa!
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CIIPABOYHBIE MATEPHAJIBI I1IO MATEMATHUKE
AJIT'EBPA

o ®opMya KOpHEW KBaJAPAaTHOTO YPaBHEHHUS:

Xz%,me D=b?-4ac.

e Ecnu kBagpaTHbIM TpEXUEH aX ® +bX +C umeer JIBa KOpHA X1 U X2, TO
ax” +bx+c=a(x—xy)(Xx=X3);
€CJIM KBaIpaTHBIA TPEXUJIEH aX ? +bX+C umeer €AMHCTBEHHBIN KOPEHb X,
TO
ax’ +bx+c=a(x-xg)°

. 2
e AOciucca BepIInHbI mapadoibl, 3aJaHHOM ypaBHEHHEM Y =aX ~ + DX +C:

_b
2a’
e ®opmyna N-To wieHa apuhMeTUIECKON TPOrPECCUH (a n ), IIEPBBIN YJICH

Xo =

KOTOPOM paBeH a1 M pa3HOCTh paBHa d :
ap=a;+d(n-1).
o Dopmysa CyMMBI IEPBBIX N YJIEHOB apu()METUIECKOM MPOrPECCHH:
(ag+ap)n
—
e ®opMysa N-ro YieHa FreOMETPUYECKON IPOrpeccun b, mepBhlii YWieH KOTOpoi

Sn=

pasen by, a 3Hamenarens pasen ( :
by =by-q""
e (Dopmyiia cyMMBI IIEPBBIX N YJIEHOB T€OMETPUUECKOM MMPOTPECCUM:
i
Sa =01
e DopMyIbl COKPAIIEHHOTO YMHOKEHHS:
(a+b)?=a’+2ab+h?;
(a—b)?=a’-2ab+b?;
a’—b*=(a-h)(a+b).

KonupoBanue He gomyckaercs



Marematuka. 9 kiacc Bapuant Bapuant 6 - 3

e (CpoiicTBa apu(MeTHIecKOro KBaApaTHOTO KOPHSI:

\/%:\/E\/B npu a>0, b>0;
\/Ezﬁ npu a>0, b>0.
b Vb

e Cgoiictsa crerenu pu a >0, b>0
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I'EOMETPUA

CyMMa yIJIOB BBIIYKJIOro N -yrosibHuKa paBHa 180°(n—2).

Cpenusist J'II/IHI/ISI TPEYrOJbHHUKA U TPAIICIIUH
MN — cp. nuH. B C BCUAD

MN DAC ﬂ MN — cp. .
v = AC M y MNDAD

2 % MN BC+ AD

- 2D

OnucaHHas ¥ BOMCAHHAS OKPY>KHOCTH MPABUIIBHOTO TPEYTOJIbHUKA

aals ay/3

Jlnst tpeyronsauka ABC  co cropomamm AB=cC,
AC=b, BC=a:

sinA sinB sinC ’
A b C raoe R — paanyc onMcaHHON OKPYKHOCTH.

Hns tpeyronmsanuka ABC co croponamu AB=c,
AC=b, BC=a:

02:a2+b2—2abcosC.

Jlnuna okpyxHoctu C = 2mnr

2
[Tromans kpyra S = mr
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Inowaou ¢guzyp
IapanienorpaMm TpeyrotbHuK
1
S==ah
b h, S =ah, b h, Sah,
Y S:ab5|n’Y Y S:labsiny
a . >
Tpanenus PomO
b
h S = a+b h d, d, d, — nuaronanu
- 1
i g, S=-d,d,
2
u
a

[IpsIMOYTOJIBHBIN TPEYTOJTBHUK

sina =

CoSo. =

o
)
®
o|lo oo

tga =

ol R

b
Teopema I[Tudaropa: a “tbh%=c?

. 2 2
OcHoBHOE TPUTOHOMETPHUYCCKOC TOKIACCTBO: SIN o+ COS O = 1

Hekoropble 3Hau€HUs TPUTOHOMETPUUECKUX (PYHKIUI

o | rpamycer | 0° 30° 45° 60° 90° | 180° | 270° | 360°
sina o | L | N2 V8 o] 1] o
2 2 2
cosa 1 V3 V2 1 0 -1 0 1
2 2 2
tga 0 g 1 J3 — 0 — 0
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Yacre 1

Omeemamu Kk 3a0anusam 1-19 saenawomca uucno unu nocieooeamenbHoCmo
uugp, komopwie cnedyem 3anucamv ¢ bBJIAHK OTBETOB Ne 1 cnpasea om
HOMepa coomeemcmeyuiezo 3a0anus, HauuHas ¢ nepeoi Kiemouku. Ecau
OMEemom AGIAEMCA NOCAe008aAMEIbHOCMb UUPp, mo 3anuuwiume eé 0e3
npobenos u_opy2ux _OOnOJIHUMEIbHbIX cumeono06. Kajxicovii cumeon nuwume
6 OMOCIbHOU Kemouke 6 COOMEEmCMEUU C HNPUBCOCHHBIMU 6 O.1aHKe
oopazuyamu.

Hpouumaﬁme GHUMAMENbHO MEKCHM U 8bINOJIHUME 3a0anusn 1-5.

Jluma JIeTOM OTABIXaeT y JEAylIKh B JAepeBHe BacunpeBka. Bo BTOpHUMK OHH
coOMparOTCsl ChE3OUTh Ha Benocunenax B ceno IlmomopomHoe Ha spmapky.
N3 nepesnn BacunwpeBka B ceno [lnomoponHoe MOXKHO mpoexaTh MO IPSMOU
necHoi nopoxke. EcTe Oonee AIMHHBIN MyTh: MO MPSIMOJUHEHHOMY LIOCCE Yepes
nepesHio IllapkoBka 10 nepeBHHM PaccBeT, rie Hy»)KHO NOBEPHYTH IIOJA NPSAMBIM
yIJIOM HallpaBO Ha Jpyroe Imocce, Beayiuee B ceno [nogopoanoe. Ecte u Tpetun
MapupyT: B aepeBHe [IlapkoBka MOKHO CBEpPHYTh Ha HPSMYIO TPOIIMHKY B CEJIO
ITImopopoanoe, KoTOpasg UAET MUMO MPYA.

JlecHast TOpOKKa U TPOIMHKA 00Pa3yroT C HI0CCE NPSIMOYTOJIbHBIE TPEYTOJbHUKH.

MR ENREEPS

\“ l-\

b

[To mocce [luma ¢ neaymkon enyT co CKOPOCTHIO 25 KM/4, a TIO JIECHOM JJOPOKKE
U TpPONHUHKE — €O cKopocThio 18 km/u. Ha muiaHe wu300pakeHO B3aMMHOE
pacIioNoKeHNE HaCeIEHHBIX MYHKTOB, JJTMHA CTOPOHBI KOKIOW KJICTKH PaBHA 3 KM.

[Tonb3ysick omucaHueM, OMNpeAeNnTe, KakKuMu IudpaMu Ha IUIaHe 0003HAUYEHbI
HACEJIEHHBIE ITYHKTHI.

KonupoBanue He gomyckaercs




Marematuka. 9 kiacc Bapuant Bapuant 6 - 7

3anoiHUTEe TaONMIly, B OJIAHK OTBETOB IEPEHECUTE IOCIEIOBATEIBHOCTh TPEX
1ugp 6e3 mpoOesoB, 3amAThIX U IPYTUX JOMOJIHUTEIBHBIX CHMBOJIOB.

Hacen. nynktsl | a. Paccser | c. [lmogopoanoe | a. lllapkoBka

Ludpsr

Cxonbko kuiaomMeTpoB mpoeayT Jluma c nemymkodt ot aepeBHu IllapkoBka
no cena [nogopoaHoe, eciny OHM MOEYT MO IOCCe Yepe3 epeBHio Pacceer?

OTtBeT:

Harinure paccrosiaue ot nepeBHu BacuiibeBka 1o cena [InogopoaHoe mo mpsiMon.
OTBeT JaiiTe B KUJIOMETPAX.

OTtBeT:

CkolbKO MHUHYT 3aTpaTsaT Ha JOpory u3 JiepeBHM BacunbeBka B cello
[Inomopoanoe JluMa ¢ neaymiKou, €ciii OHU NOEAYT MO MPSAMON JIECHOM JOPOKKE?

OTBeT:
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B Ttabaune yka3zaHa cTOMMOCTb (B pyOJisix) HEKOTOPBIX NPOAYKTOB B YETBIPEX
MarasuHax, pacrloJIOKeHHbIX B JepeBHE BacuibeBka, cene [1nonopoaHoe, nepesne
[ITapkoBka u aepeBHe Paccser.

HaumenoBanue

posyKTa 1. BacunbeBka | c. [lmogoponnoe | a. lllapkoBka | a. Pacceer
Momoxo (1 1) 37 38 36 39
X7e6 (1 6aton) 16 18 22 21
Crip «Poccuiickuiim 240 280 250 260

(1 xr)

['oBsimuHa (1 KT) 420 430 415 410
Kaprodens (1 kr) 30 28 35 25

Juma c nemymikod XOTIAT Kynuth 4 K ceipa «POCCHUCKHI», 5 KI' TOBSJAWHBI,
6 kr kaptodens. B kakom wmarasuHe Takoil Ha0Op TPOAYKTOB OYIET CTOHTH
nemiessie Bcero? B oTBeT 3anuimTe CTOMMOCTh JAHHOTO Ha0Opa B 3TOM MarasuHe.

OTBeT:

1.6

. 2
HaI/II[I/ITC SHAYCHHUC BBIPAKCHUA ? =,

7

OTtBeT:

2
KakoMy n3 TaHHBIX MPOMEKYTKOB MTPUHAJIEKHUT YUCIIO 992
1) [0,1;0,2] 2) [0,2;0,3] 3) [0,3;0,4] 4) [0,4;0,5]
OTtBeT:

9
Hatlinnre 3HaueHre BRIpAXKEHUS ——

16

OrtBerT:
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2
Pemmte ypaBHeHne 2X° = 8X.
Ecnn ypaBHeHue umeer Oosiee OJHOTO KOPHS, B OTBET 3alUIIUTE MEHBIIUN
13 KOPHEU.

OTtBeT:

B cpemnem wu3z 150 kapmaHHbIX (OHAPUKOB, MOCTYNUBUIMX B TMPOAAXKY,
HiecTh HEUCHpaBHBIX. HaliauTe BEpOSATHOCTH TOTO, YTO BHIOPAHHBIM Haydauvy
B Mara3zuHe (pOHapuK OKa)KeTCs UCIIPABEH.

OTtBeT:

VYcTaHOBUTE COOTBETCTBUE MEXAY rpapukamMu GyHKUUNA U (PopMyliaMH, KOTOPbIE
UX 3a/1a10T.

I'PAOUKU
A) y b) \ y B) y
1 1 1
of 1 X O\ 1 X o 1 X
\
dOPMYVYJIbI
1) y=-2 ?2) y=x-2 3) y =-2X

B tabnune noa kaxaoil OykBoW yKaKUTe COOTBETCTBYIOIIMI HOMED.

A|b|B

OTBeT:

B dupme «3x, mnpokauy!» CTOMMOCT, TO€3KM Ha Takcu (B pyOIssix)
JUINTENLHOCTBIO Gosiee 5 MUHYT paccuntbiBaercs no dpopmyne C=150+11(t-5),

rie t — npmuTenpHOCTh moe3aku (B MuHYTax). [lomb3ysich 3Toi (opMyIson,
paccuuTaiite cToUMOCTh 13-MuHYyTHOM noe3aku. OTBeT naiiTe B pyOIIsx.

OrtBerT:
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Ykaxurte pPCHICHUC HCPABCHCTBA

1)

2)

OTtBeT;

o e]®)

(x+4)(x—8)>0.

ocoQ

I
N
coQ

B xone Ounonormyeckoro skcnepuMmeHTa B yamiky [lerpu ¢ murtaTenbHOU cpenoi
MMOMECTUJIA KOJIOHUIO MHUKPOOpraHu3mMoB Maccon 13 mr. 3a kaxasie 30 MUHYT
Macca KOJIOHMM YBEIMYMBAeTCI B 3 pasza. Halgure waccy KOJIOHUU
MHKPOOpranm3mMoB uepe3 90 MuHyT mocne Havana skcnepumeHTta. OTBeT nanrte

B MUJIMI'paMMax.

OTBeT:

CTopoHa paBHOCTOPOHHETO TPEYroJIbHUKa paBHa 14+/3.
Haiinure meauaHy 3TOro TpeyroJbHUKA.

OTtBerT:

CtopoHa paBHOCTOPOHHETO TPEYTOJIbHUKA PaBHA 6\/5. Haitgure
paguyc OKpY>KHOCTH, OITMCAHHOM OKOJIO 3TOTO TPEYTOJIbHUKA.

OrtBerT:

CyMMa JIByX YIJIOB paBHOOCAPEHHOM Tparenuu paBHa 94° .
Haitnure Oonpmuii yron stod Tpameuuun. OTBET Jaiite

B Ipajycax.

OTBeT:
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Ha kneruaroit Oymare c pasmepom kietkn 1x1
n3o0paxkeHa tpanenus. Haliqure e€ miomanb.

OTtBeT:

Kakoe u3 cienyromux yTBepKI€HUA BEPHO?

1) KacaTenbHass K OKPYXKHOCTH TapajUieiibHA PajuycCy, MPOBEIEHHOMY B TOYKY
KacaHwusl.

2) uaroHanu poMOa TOYKOH IMepeceueHUs ACIATCS TOMOJIaM.
3) BHeunwmii yroj TpeyrojibHUKa PaBeH CyMME €r0 BHYTPEHHHX YTJIOB.

B otBeTt 3anuimmuTe HOMCD BLI6paHHOFO YTBCPKIACHHUA.

OTtBeT:

He 3ab6yobme nepenecmu 6ce omeemvl 6 Onank omeemos Nel
6 coomeemcmeuu ¢ UHCIMPYKYuell no 6bINOJHEeHUI0 Padombl.

Ilposepome, umoowvl Kadxcovlii omeem Obll 3ANUCAH 6 CHMPOKe C HOMEPOM
COOmMEEemcmayoue2o 3a0anu.
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Yacts 2

Ilpu evinonnenuu 3aoanuit 20-25 ucnonwvzyime b/JIAHK OTBETOB MNe 2.
Cnauana yka)xcume HOMep 3A0aHus, a 3amem 3aAnUMIUmME €20 peuleHue
u omeem. Ilumume uémko u pazoopuuego.

20

21

22

23

24

25

Pemnre ypaBHeHME x>+ 6x°=4x+24.

MotopHas n0oaKa MpONUIA NPOTUB TedeHUs peku 208 KM M BEpHyNach B IIyHKT
OTIpAaBJICHUA, 3aTPaTHB Ha OOpaTHBIM MyTh Ha 5 YacOB MEHbIIE, YEM HA NYTh
MIPOTUB TeueHus. Halaure CKOPOCTh JIOAKH B HEMOJABUKHOW BOJE, €CIIM CKOPOCTH
TE€YEHUS PEKU paBHA 5 KM/U.

[TocTpoiite rpaduk GyHKIMH
X-2,5 mnpu X<2,
y=9—-X+15 npu 2<X<3,
X—5 nmpu - X > 3.

Onpenenute, IpU KaKUX 3HAYCHUSAX M TpsMas Y =M HUMeEeT ¢ TpauKOM POBHO
JIBE OOIINE TOYKH.

KareTsl npsmoyrosnbHOro tpeyrosbHuka paBHbl 15 u 20. Haiigure BbICOTY,
IIPOBEAEHHYIO K TUIIOTEHY3E.

Cropona AB mapamienorpamma ABCD BaBoe Oombine croponsl  AD.
Touka L — cepeauna croponbl AB. Jlokaxute, uro DL — Ouccekrpuca
yrima ADC.

B mapamnenorpamme ABCD mposenena muaronanr AC. Touka O sBusercs
IIEHTPOM OKPY’KHOCTHU, BMCaHHOU B TpeyroinbHuk ABC . Pacctosaus ot Touku O
no Toukn A u npsmeix AD m AC cootBeTcTBeHHO paBHBI 25, 17 u 7. Halinure
riomazas napamienorpamma ABCD.

Ilposepome, umoodvl Kadxcovlit omeem 0ObL1 3ANUCAH PAOOM C HOMEPOM
COOMEEMCMEYIOULe20 3a40aHUS.
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