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OCHOBHOH roCy1apCTBEHHbII IK3aMeH
no MATEMATHUKE

Bapuant Ne /7

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).
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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 /—% MN — cp. nuH.

MN = AC M N MN [JAD
2 % MN BC + AD
==

OnucaHHas ¥ BOMCAHHAS OKPY>KHOCTH MPABUIIBHOTO TPEYTOJIbHUKA

R_av3 ax/_ av/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—2abamc.

Jlnuna okpyxHoctu C = 2mnr

2
[Tommaas 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.

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

T T T T T TT | T T T 1 T T T T T T TTd
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h - -
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(LN (2) NI
N N<

Ha pucynke n300pax€H 11aH AByXKOMHATHOM KBapTUPhl B MHOTO3TAKHOM KUJIOM
nome. CTopoHa OJHOM KJIETKM Ha IulaHe cooTBeTcTByeT 0,4 M, a YCIIOBHBIE
0003HauYEHUs JBEPU U OKHA MPUBEICHBI B TPABOIl YaCTU PUCYHKA.

Bxoa B kBapTupy HaxoauTcs B kopuaope. CineBa OT BXoJa B KBapTUPY HAXOJIUTCS
caHy3eJ, a B IPOTUBOIMOJOKHOM KOHIIE KOpHIOpa — JBEPH B KIAJI0BYI0. Psnom
C KIQJIOBOM HAXOJUTCS CHAIbHSA, W3 KOTOPOM MOXKHO NPOMTH HA OJHY
U3 3acTeKNEHHBIX JOopkuid. Camoe Oo0ibIIOE MO IUIOHAAW TOMEUICHHE —
rOCTUHAS, OTKyJa MOXHO IONAacTh B KOPUAOP M Ha KyxHIO. M3 KyXHU Takxke
MOHO MOIACTh Ha 3aCTEKJIEHHYO JIOKUIO.

s 0o0BEKTOB, yKa3aHHBIX B TaOJWIle, OMpENeIuTe, KAaKUMU IMppaMu OHHU
o00O3HaueHbl HA IJIaHe. 3arnojHUTe Tabnuily, B OJlAHK TEpeHEecUTe
MOCJIEIOBATENbHOCTh YETBIPEX LHUPp ©0e3 mpoOenoB, 3amsaThiX U JIPYTUX
JIOTIOJTHUTETHHBIX CHMBOJIOB.
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OOBEKTHI

KOpHUJIOP

KJ1agoBas

caHys3en

T'OCTHUHAasA

Hudpst

ITapkeTtHas nocka pasmepom 20 cM Ha 80 cM npomaércs B ynakoBKax Io 12 mryk.
CKOJIbKO YIaKOBOK MAapKETHOW JOCKM IMOHAA00MIOCh, YTOOBI BBIJIOKUTH IIOJ

B KJIaJOBOI?

OTtBeT:

Haitnure momans cnanbau. OTBET JalTe B KBaJIpaTHBIX METpax.

OTtBeT:

Ha ckoyibKo po1IeHTOB TUI0IA/Ib KyXHH OOJIbIIE TUIOMIAIN KJIaI0BOM?

OTtBeT:

B kBapTupe miaHupyeTcsi YCTaHOBUTH CTHUPAIbHYIO MAIlIUHY. XapaKTEePUCTHKU
CTUPAJIbHBIX MAIIWH, YCIOBUS MOAKIIOYEHUS U JIOCTAaBKU MPUBEACHBI B TaOIUIIE.

[Inanupyercs KynuTh CTUPAIbHYIO MAIIUHY C (QPOHTAIBHOM 3arpy3kou
BMECTUMOCTBIO HE MEHee 6 KT.
BwMmectu- Crom- Croumocts | CTOMMOCTH ['abaputsr
Mo- MOCTb Tun noakmo- | moctaBku (% (BBICOTA X
nens | O6apabaHa | 3arpy3ku I(WOCg I; YEHUS OT CTOMMOCTH |  IIMPHHA X
(kr) Py (py6.) MAIIIHBI) rIyOuHa, CM)
A 7 BEpT. 28 000 1700 OecIuIaTHO 85x60x45
b 5 dpont. | 24 000 4500 10 85x60x40
B 5 dpont. | 25000 5000 10 85x60x40
I 6,5 dponr. | 24 000 4500 10 85x60x 44
| 6 dbponr. | 28 000 1700 OecruiaTHo 85x60x 45
E 6 BEPT. 27 600 2300 OecrIaTHO 89x60x40
K 6 BEpT. 27 585 1900 10 89 x 60 x 40
3 6 dport. | 20 000 6300 15 85x60x42
" 5 dpont. | 27 000 1800 OecIuTaTHO 85x60x40
K 5 BEPT. 27 000 1800 OecrIaTHO 85x60x40

Ckomnbko pyOusieit OyeT cTouTh Hanbosee ACEBbIN MOAXOASAIINNA BApUAHT BMECTE

C MOJKJIIOYEHHUEM U IOCTABKOU?

OrtBerT:
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Hailinute 3HaueHue Boipaxkenus 8,7 +4,6.

OTtBeT;

172
Mexay KakuMHU HEJIbIMHU YMCIaMU 3aKJIFOYEHO YHUCIIO 15 ?

1) 9u 10 2) 10m 11 3) 11u12 4) 12u13

OTtBeT:

HalinuTe 3HaueHne BhIpaKEHUS \/ a® +12ab +36b* npu a = 7% ub= g

OTBeT:

Haiinure kopenb ypaBHeHHS —8X —3=—06X.

OTBeT:

BeposiTHOCTH TOr0, 4TO HOBAsi MIAPUKOBAsl pydyKa MUIIET IUI0XO (WM HE MHILET),
paBHa 0,28. Ilokynarenb B MarasuHe BbIOUpaET OJIHY IIApUKOBYIO pyuKky. Haiinure
BEPOSITHOCTh TOTO, YTO 3T py4Ka MUIIET XOPOUIO.

OTBeT:

. 2
Ha pucynkax u3o0pakeHbl rpapuku QyHKIMA Buga Y =ax +bX+c. Ycranosure
COOTBETCTBHE MEX]y 3HaKaMu KO3 (UIIMEHTOB a U C U rpadukaMu QyHKIIHA.

KODOOOUIUEHTDBI

A) a>0,¢c>0 b) a<0,¢c>0 B) a>0,c<0
I'PADOHKHN

1) 2) 3)
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o
<Y
o
b4 J
o
b4 J

B tabnuiie mox kaxaoi OyKBOM YKa)KUTe COOTBETCTBYIOITUN HOMED.

A|b|B

OTtBeT:

) d,d,sina
[Inomane YCTBIPCXYTOJIbHUKA MOKHO BbIYHCIUTL IIO (bOpMYJIe S ZT,
rie d; m d, — nanauHBI AUaroHanel 4YETBIPEXYTONbHHMKA, O — YTOJd MEXIY

nuaroHamsMu. Ilonb3ysice 3Toi Qopmyinoi, Haiinure amMHy auaroHamu dj,

ecmu d, =16, sinazg,a S =45,

OTtBeT:

VYKaxuTe pelieHue HepaBeHCTBA
—3-5X<X+3.

1) (—;0] 2) [-1+w) 3) [0;+) 2y (—o0;-1]

OTBeT:

Kamens Opocatot B riry0okoe yiense. [Ipu 3ToM B epByI0 CEKYHy OH MPOJIETAeT
6 METpOB, a B KaXIyI CIEAymIylo cekyHay Ha 10 meTpoB Oosblie, yem
B MIPEJBIAYIIYIO, A0 TEX MOP, MOKAa HE AOCTUTHET JHA yielbs. CKOIbKO METPOB
MIPOJIETUT KAMEHb 32 MEPBBIC MATh CEKYH1?

OrtBerT:

KonupoBanue He gomyckaercs



15

16

17

18

19

Marematuka. 9 kiacc Bapuant Bapuant 7 - 10

B tpeyronpauke ABC yronm C paen 106°. Haiinure BHEUTHUMN

yroJ nipu BepiuHe C . OTBeT naiiTe B rpagycax. 2/
OTtBeT; )

B
C
C
B

Tpeyroneauk ABC BmmcaH B OKpPYXHOCTb C IICHTPOM
B Touke O . Touku O u C nexar B 0THOM MOITYIIIIOCKOCTH
oTHocuTenpbHO TipsiMoii AB. Haiigute yronm ACB, ecnu
yron AOB pagen 153°. OTBeT naiite B rpaaycax.

OTtBeT:

OmuH u3 yrioB mnapaiienorpaMma paBeH 26°. Haiigute
OonplIMi  yroj d3Toro mnapamienorpamma. OTBeT JnaiTte
B Ipajaycax.

A
N
v

Otser:

Ha kneruatoii 6ymare ¢ pasmepom kinetkn 1x1 m306paxkén pomo.

Haitnure miomaas 3Toro pomoa. N\
\\i

Otser:

Kakoe u3 ciienyromux yTBep:KI1eHUA BEPHO?

1) Bcerma oauH U3 ABYX CMEXHBIX YIJIOB OCTPBIH, a IPYroi TyIOM.
2) Tlmomane KBajgpara paBHA MPOU3BEICHHUIO JIBYX €r0 CMEKHBIX CTOPOH.
3) Bce xop/sl 0JTHOM OKPYKHOCTH PaBHBI MEXTy COOOM.

B oTBer 3anuimTe HOMEp BHIOPAHHOTO YTBEPKACHHUS.

OrtBerT:

He 3a0yobme nepenecmu e6ce omeemvl 6 Onank omeemos Nel
6 COOmeemcmeuu ¢ UHCMpyKuueil no 6btnOJIHEHUI0 padomol.

Ilposepvme, umoobwvl Kadxcovlii omeem 0Obl1 3aNUCAH 8 CHIPOKE C HOMEPOM
COOMBEMCMEYIOuLe20 3a0aHusl.
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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

3x’—4x = Y,

Pemute cuctem aBHEHUU
Y IP {3X —-4=y.

Cexue Qpyktel comepxkat 78% Bonbl, a BbicymieHHble — 17%. CKoJIbKO
TpeOyeTcs CBeXUX (PPYKTOB JIsl IPUTOTOBIEHUS 44 KT BBICYIIEHHBIX (GPYKTOB?

[TocTpoiite rpaduk GyHKIHH
(0,5x2 - 2x)-|x|

y X—4
Onpenenure, Npyu KaKUX 3HAYEHUSIX M mpsMas Y =M He UMEeT ¢ rpadukoM

HU OJHOU OOIIEil TOUKH.

OxpyxxHOCTh ¢ 1meHTpoM Ha ctopoHe AC TpeyronpHuka ABC mpoxomut uepes
BepmimHy C u xacaercs mpsimoit AB B Touke B. Haiinure nmamerp okpyxHOCTH,
ectu AB=2, AC =8.

B tpeyronmsauke ABC ¢ tymeim yrimom ACB mposenensl Beicothl AA; u BBj.
Hokaxwurte, uto TpeyroapbHuku A;CB; u ACB momo6HsI.

B tpameuuu ABCD 6okoBasi cropona AB mnepnennukyssipHa ocHoBanuio BC.
OxpyxHOCTh TIpoxoauT depe3 Toukun C u D u kacaercs npsimoir AB B Touke E.
Hatimute paccrosiaue ot Touku E 1o mpsmoii CD , ecmu AD =14, BC =12.

Ilposepvme, umoovl Kadxcowvlii omeem O0bl1 3ANUCAH PAOOM C HOMEPOM
COOMBENCMEYIOULe20 3A0aHUA.
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