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OCHOBHOH roCy1apCTBEHHbII IK3aMeH
no MATEMATHUKE

Bapuant Ne 5

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 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
OMmeemom A6AAEMCA NOC1e008aAMENIbHOCMb UUPp, mo 3anuuiume eé 0e3
npobenos u_opy2ux _OOnOJIHUMEIbHbIX cumeono06. Kajxicovii cumeon nuwume
6 OMOCIbHOU Kemouke 6 COOMEEmCMEUU C HNPUBCOCHHBIMU 6 O.1aHKe
oopazuamu.

Hpoqumaﬁme GHUMAMENbHO MEKCM U 8bINOJIHUMEe 3a0anusn 1-5.

®

L LL]
252 TUTMTKA

=
V.,
3 &
2 N/ 1IBETHUK
2 M

Ha nmnane wu3o0Opaxkeno pomoxossiictBo 1o azapecy: CHT  «lIpuGopy,
2-s1 Jluams, 1. 26 (CTopoHa Ka)XI0W KJIETKH Ha TJIaHE paBHA 2 M). YUJacTOK UMeeT
MpsAMOYTOJIbHYI0 (hopMy. Bbie3q n BbE3] OCYIIECTBISIOTCS YEPE3 €IMHCTBEHHbIE
BOPOTA.

[Ipu BxOJie HA y4acTOK CIIpaBa OT BOPOT HAXOAMTCS rapaxk, a cjaeBa B yIily yyacTKa
pacmoJioKeH capail, OTMEeUeHHBIN Ha 11aHe 1udpoit 1. [lnomanp, 3ausTas capaeM,
paBHa 24 KB. M.

Kumnoit oM HAXOAUTCS B TIIyOMHE TEPPUTOPHUH U 0003HAYCH HA IUiaHe mudpou 6.
[TomuMo Tapaxa, >KHJIOTO JOMa W capas, Ha y4acTKe UMeEEeTCs JEeTHss Oecenka,
pacmoJiokKeHHasi HaMpOTHUB BXOJla B JIOM, U MaHTax psijaoM ¢ Heid. Ha ydacrtke
TaKXe pacTyT elu. B 1ieHTpe yuacTka pacroyioxKeH [BETHUK.

Bce nmopoxku BHYTpHM ydacTKa UMEIOT IUPUHY | M M BBIMOILIEHBI TPOTyapHOU
utkod pasmepom 50 CM x 50 cM. Tlepen rapakoM U MEKIy AOMOM H OeceaKoi

AMEIOTCA Iomanku miomanablo 40 u 16 KB. M COOTBETCTBEHHO, BBIMOIIICHHBIE
TaKOM K€ IJIMTKOM.

K noMoxo3giicTBYy mnoaBeneHO 3yeKTpuuecTBO. lMmeercs marucrpaibHOE
ra3ocHa0>KeHMeE.
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Jlnst 0OBeKTOB, YKa3aHHBIX B TaOjMile, OMpeAenuTe, KaKUMH IH(paMu OHHU
0003HAaUEHbl Ha IUIAHE. 3alojJHUTE TaOJuIly, B OJIAHK OTBETOB IEPEHECUTE
MOCIIEAOBATEIBHOCTh UeTHIpEX 1ubp 0Oe3 npobenoB, 3amsiaTbIX U JIPYTHX
JOTIOJIHUTEIHHBIX CHMBOJIOB.

OOBEKTHI LIBETHUK rapax MaHTal Oecenka

Hudpri

Haiinure miomanb, KOTOPYIO 3aHUMaeT UBETHUK. OTBET NailTeé B KBaJpaTHBIX
MeTpax.

OTBeT:

TporyapHas mimTKa NpoAa€Tcs B YNAKOBKAaxX, PAacCYMTAaHHBIX Ha 3,5 KB. M.
CKOJIbKO yNaKOBOK TaKOW IUIMTKU MOHAJA00MIOCH, YTOOBI BBUIOKUTH BCE TOPOKKHU
1 00€e mIomaaKu?

OTtBeT:

CKOJBKO IMPOLCHTOB INIOIIAAX BCCTO YUACTKA 3aHUMACT capaﬁ?

OTtBeT:
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X0351H yY49aCTKa INIaHUPYCT YCTAHOBUTL B KHJIIOM AOOME CHUCTCMY OTOILJICHHUA.
On pacCMaTpuBaCT ABA BApHUAHTA: SJICKTPHUYCCKOC UJIM I'a30BOC OTOIIJICHUC. HCHBI
Ha O60py,HOBaHI/IC H CTOUMOCTBb C€ro YCTAaHOBKH, O4dHHBIC O PpacXoI€ TIa3a,
QJICKTPOIHCPIUU U UX CTOUMOCTHU JJaHbI B Ta6JII/III€.

IIpoyee Cpeati. pacxox CroumMocTh
Harpesarens raza/
8 000pyI0BaHKE ras3a/3jaeKTpo-
(xotén) CpeaH. noTpeo.t.
Y MOHTaX SHEPTrUu
MOIIHOCTh

I'azoBoe
ororerne | 28 000pyo. | 16 540 py6. 1,1 xy6. M/a 4,8 py6./Ky6. M
Onekrp.
OTOILJICHUE 22 000 pyo. 14 444 pyo. 5,8 kBT 4,4 py6./( xBr-4 )

O6xymaB o0a BapuaHTa, XO35MH PEIIMJI YCTAHOBUTH a30BO€ OTOIUIeHUE. Uepes
CKOJIbKO YacOB HENpPEpbIBHON paOOThl OTOIUIEHHS 3KOHOMHSI OT HMCIOJIb30BAHMS
ra3a BMECTO DJIEKTPUYECTBA KOMIIEHCUPYET pa3HUIly B CTOMMOCTH HOKYNKHU
Y YCTAaHOBKH T'a30BOr'0 U 3JIEKTPUYECKOI0 000pYy10BaHUA?

OTBeT:

Haiinute 3nauenue Beipaxkenus 8,1-7,2.

OTtBerT:

Ha koopamnatHOi mpsimoit otmeuensl Touku A, B, C, D. Omna u3z HuX

cooTBeTcTBYeT unciy « 86 . Kakas aTo Touka?
A B C D

—-e —t——o —|—

8 9 10

1) Touka A 2) Touka B 3) Ttouka C 4) Touka D

OTBeT:

Haiinute 3HaueHne BhIpaKEHUS 7\/E . 2\/5 -4/ 30.

OTBeT:
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Pemmte ypaBHeHHE X °_144=0.

Ecmm ypaBHeHme umeeT Oojiee OJHOTO KOPHS, B OTBET 3alMINNATE OOJBIINN
13 KOPHEU.

OtBerT:

VY 6abymku 15 yamek: 9 ¢ KpacHbBIMU 1IBETaMH, OCTaJbHble C CHHUMU. baly1ika
HaJIMBaeT 4Yail B clly4ailHO BbIOpaHHYIO uamiky. Haiiaute BeposSTHOCTH TOTO,
YTO 3TO OyJET Yalika ¢ CHHUMHU [[BETAMH.

OTtBeT:

Ha pucynkax n3zo0paxeHnsl rpapuku QyHKUUN Buaa Y = ax’+bx +C. YcranosuTe
COOTBETCTBHE MEXy TpadukamMu GyHKIMA U 3HAaKaMU KOd()PHUITUEHTOB & U C.
['PAOUKU

A) YA . b) y4 B) y4

/N _ 0 L

0 X X
0 X
KOOOPOUITMEHTDI
1) a>0,c>0 2) a>0,c<0 3) a<0,¢c>0

B tabnune noa kaxaoil OykBoW yKaKUTe COOTBETCTBYIOIIMI HOMED.

A|b|B

OTBeT:

IlepeBectn 3HaueHune temmeparypsl no mkaie @Papenrenra B mkany lLlenbcus

no3BojsieT opmyna tc :g(t,: —-32), rae tc — Temmeparypa B rpagycax
[enscusa, tg — Temneparypa B rpanycax Papenreiita. CKOJBKUM Trpagycam

no wkane Lenbcusa coorBercTByeT 149 rpanycos no mkane @apenrerira?

OrtBerT:
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Ykaxurte pEIICHUC CUCTEMbI HCPABCHCTB

x—3,7<0,
x—22>1.
& > > » & .
1) 3 3,7 3) 3 3,7
» . & .
2) 3,7 4) 3
OTBeT:

B amdurearpe 13 psgoB. B mepBom psamy 18 mect, a B KakJAOM CleAyIOIIEM
Ha 2 MecTa OoJibliie, 4eM B npesiayiieM. CKOJIbKO BCero MecT B amdureaTpe?

Ortser:
B tpeyronsuuke ABC wussectHo, uro AB=BC, B
ZABC =122°. Hatigute yron BCA. OtBer naiite
B Tpajycax.
A C
Ortser:
Yeteipéxyronpank ABCD Bmmcan B OKpy»KHOCTB. B
Yron ABC pasen 54°, yromn CAD pasen 41°.
Haiigure yron ABD . OTBer maiite B rpagycax.
A ®
D
Ortger:
Juaronamu AC u BD mnapannemorpamma ABCD B C
nepecekatorcss B Touke O, AC=12, BD=20, M
AB =7 . Haiinure DO .
A D
Otser:
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Ha xneruaroii Oymare c¢ pasmepoMm KkieTkn 1x1
n3o0paxkeHa tparneuus. Haitnure nnuny e€ cpenHei % \
JTUHUH. /’ \
/ \
/ \
Otser:

Kakoe u3 cienyromux yTBepKI€HUA BEPHO?

1) Tlnomans mapasienorpaMma paBHa IMOJIOBUHE MIPOU3BEICHUS €r0 TUaroHaeH.
2) CymMma yTi0B IpsSMOYTOJIBHOTO TPEYTOIbHIKA paBHA 90 rpamycam.

3) BI/ICCGKTpI/ICI)I TPCYT'OJIbHHUKA IICPCCCKAIOTCA B TOYKC, KOTOpPAA ABJLICTCSA HCHTPOM
OKPYZKHOCTH, BIIMCAaHHOMU B TPCYI'OJIbHUK.

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

Pennre ypaBHeHue X(X2+4X+4) =3(x+2).

Nmerores aBa cocyna, conepxanue 24 Kr U 26 Kr pacTBOpa KUCIOTHI pPa3INYHON
KOHIIeHTpaluu. Eciu ux cauTh BMeCTe, TO MOIYUYUTCS pacTBOp, cojepxaniuit 39%
KUCIOThl. Ecnu ’ke CIUTh paBHbIE MacChl ITHUX PAcCTBOPOB, TO TIOJYUYEHHBIN
pactBop Oynaetr conepxatb 40% kuciaorsl. CKOJIBKO KHJIOTPAMMOB KHCIOTHI
COAEPKUTCS B IIEPBOM PacTBoOpe?

[TocTpoiite rpaduk GyHKIMH
B (x2+3x)-|x|
A S

Onpenenure, Npyu KaKUX 3HAYEHUSIX M mpsMas Y =M He UMEeT C rpapukoM

HU OJHOU OOIIeil TOUKH.

Bricora AH pomb6a ABCD gemut cropony CD Ha otpesku DH =24 u CH =6.
Haiinute BeicoTy pomba.

Ha cpenneii nmuuum tpamenun ABCD ¢ ocHoBanumsmu AD u BC BwiOpann
pOoU3BOJIbHYIO TouKy E . Jlokaxkute, 4To cymma ruiomazaeil Tpeyroibauko BEC
n AED paBHa nojiOBMHE IUIOIIAIN TPATICLHH.

B paBHOOenpeHHy0 Tpamenuto, nepuMerp kotopoir paBern 200, a rmuiomanab
paBHa 2000, MOXXHO BHOHMCaThb OKPYKXHOCTb. Halimure paccTosHHE OT TOYKH
IIEPECECUCHUS TUArOHAJIEN TPANEHUU 10 €€ MEHBILIETO OCHOBAHUS.

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