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OCHOBHOH roCy1apCTBEHHbII IK3aMeH
no MATEMATHUKE

Bapuant Ne 2

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

KonupoBanue He gomyckaercs



Marematuka. 9 kiacc Bapuant Bapuanr 2 - 4

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.

OO6menpuHaTbe PopMaThl TUCTOB OyMaru 0003Ha4aroT OykBoi A u mudpoii: A0,
Al, A2 u Ttak nanee. Jluct popmara A0 umeer popMy NpAMOyroJibHUKA, TIIOMIA b
kotoporo paBHa 1 kB.M. Ecmu nuct Qopmara AQ pazpesars mnomnojiam
napajuleJIbHO MEHbILEH CTOpOHE, MOJydaeTcsl Ba paBHbIX Jucra (popmara Al.
Ecnm muct Al paspesaTs Tak e IMomoJiaM, Mojdy4yaeTcsi 1Ba Jmcra gopmara A2.
W tax nanee.

. . rf

OTtHouieHrue OOJIBbIIEH CTOPOHBI K MEHBIIEW CTOpPOHE JIUCTa Kaxaoro dopmara
OJIHO M TO €, IMOATOMY JHUCThI BceX (HOpMAToOB MOAOOHBI. DTO CIEIAHO
CHEIUAIBHO IS TOTO, YTOOBI TPOIOPIIMK TEKCTAa U €0 PACIIOJIOKECHHUE HA JINCTE
COXPaHSINCh TP YMEHBIIICHUW WM YBEIWYCHUH MpUPTAa TpU H3MESHECHUU
dbopmarta naucTa.

B Tabmuiie ganbsl pasmepsl (C TOYHOCTBIO JO MM) YETHIPEX JIMCTOB, MMEIOIIUX
dopmater A0, A2, A3 u AS.

Howmep nucra Jmuna (Mm) | Hlupuna (Mm)
1 594 420
2 420 297
3 1189 841
4 210 148
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YcTaHoBUTE COOTBETCTBHE MEXAy (GopMaTaMd U HOMEpPAMH JIUCTOB. 3alOJIHUTE
Tabnuily, B OJaHK OTBETOB NEPEHECUTE IOCIEAOBATEIBHOCTh YETBHIPEX 1udp,
COOTBETCTBYIOIIUX HOMEpPAM JIUCTOB, 0€3 MPOOETOB, 3aMAThIX U JOMOIHUTEIbHBIX
CHUMBOJIOB.

A0 A2 A3 A5

Ckoubko mucToB opMata A4 OTydIUTCS U3 OJHOTO JincTa popmaTta A2?

OTtBeT:

Haiimute mmpuny nucra Oymaru ¢opmara A4. OTBeT paiiTe B MUJUIUMETpPax
U OKPYIJIMTE JI0 OJMKaiiiero menoro yucia, kpatuoro 10.

OTtBeT:

HailinuTe oTHOLIEHUE NIMHBI OOJbIIEed CTOPOHBI JucTa popmara Al K MEHbIIEH.
OTBeET OKPYTAUTE A0 AECATHIX.

OTBeT:
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Pasmep (BwicoTa) Tumnorpadcekoro mpudra uzmepsiercss B nmyHkTax. OQuH MyHKT
paBen 1/72 mroiima, 1O ectb 0,3528 ™mM. Kakoii BBICOTBI HyXeH HIpUPT
(B myHKTax), 4TOOBI TEKCT OBLT pacroyiokeH Ha jucte popmaTta A3 Tak e, Kak 3TOT
K€ TEKCT, Halle4aTaHHbIA mpudToM BeICOTON 15 MyHKTOB Ha jmcte dopmara A4?
Pasmep mpudta okpyraseTcs 10 meaoro.

OTtBeT:

. 6.4
HaI/II[I/ITe 3HAYCHUC BBIPAKCHUA g . ﬁ .

OTBeT:

124
MG)KI[y KaKMMH OCJIBIMH YHCJIaMHU 3aKJIIOYCHO YHCJIO E ?

1) 8u9 2) 9u 10 3) 10m 11 4) 11u12

OTBeT:

(246)"

160

Haiinure 3HaueHne BbIpaKEHUS

OTBeT:
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Haitnure kopeHs ypaBHeHuss —3X —9 = 2X.

OTtBeT:

B ¢upme Takcu B maHHbiii MOMeHT cBoOoaHO 30 mamuH: 1 yépHas, 9 wENTHIX
n 20 3enéneix. [lo BBI30BY BbI€Xajna OJHA W3 MAIlMH, CIy4aliHO OKa3aBIIasCs
Onmmke Bcero K 3aka3uuky. HaiinmuTe BepOsSTHOCTH TOTO, YTO K HEMY MpHENET
XKEITOE TAKCH.

OrtBerT:

. 2
Ha pucynkax u3o0paxenbl rpaduku ¢yHkimid Buga Yy =ax +bx+C. YcranoBute
COOTBETCTBHE MEX]y 3HaKaMu KO3 (PUIIMEHTOB a U C U rpadukaMu (PyHKIIHIA.

KODOOUIUEHTBI
A) a>0,c<0 b) a<0,¢c>0 B) a>0,c>0
I'PA®UKHN
1) Vi 2) Vi 3) Vi
0 X 0 X X

\J

B tabnune noa kaxaoil OykBoW yKaKUTe COOTBETCTBYIOIIMI HOMED.

A|b|B

OTtBerT:

UtoObl mepeBecTH 3HAUCHHE TemmepaTypbl Mo mkaiae llenbcuss B mikamy
dapenreiita, monb3yroTes Gopmynon tg =1,8tc +32, tne tc — Temmeparypa
B rpanycax llenbcus, tg — Temmneparypa B rpamycax ®apenreiita. CKOIbKUM
rpagaycam 1o mkane dapenreiita cootBercTByeT 100 rpamycos no mkane [enbcus?

OTBeT:

KonupoBanue He gomyckaercs



13

14

15

16

17

Marematuka. 9 kiacc Bapuant Bapuant 2 - 10

Ykaxurte pPCHICHUC HCPABCHCTBA

x°—25>0.
1) (-%;=5)u(5;+x) 3) HeT pereHuii
2) (=5:5) 4) (=o0;+0)

OrtBerT:

IIpy npoBeneHUN OMbITa BEMECTBO PABHOMEPHO OXJIAKIainu B TeueHue 10 MUHYT.
[MIpu STOM KaXAYyH0O MUHYTYy TeMIlepaTypa BellecTBa yMeHbInaizack Ha 9°C.

Haiimute TtemmnepaTypy BemiecTBa (B rpamycax llenbcusi) yepe3 6 MUHYT mocie
Havaja IMPOBEICHHUS OTIbITa, €CIIM €ro HadallbHas TeMIepaTypa cocrapisuia —6°C .

Otser:

B octpoyromsaoMm Tpeyrompanke ABC mpoBemena Beicota BH B
/BAC =19°. Haitnute yron ABH . OtBet maiite B rpamycax. 1 \
OTBerT: . A HC

Pannyc okpy’KHOCTH, ONTMCAHHOM OKOJIO KBaJIpaTa, paBeH 1442
Hatinure nivHy CTOPOHBI 3TOr0O KBaapara.

OTBerT:
Juaromamu AC u BD mapamnenorpamma ABCD B C
nepecekarorcas B Touke O, AC=12, BD=20, M
AB =7 . Hatinute DO .

A D
OTBerT:
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Ha kneruaroit Oymare c pa3MepoM KieTku 1x1
n300paxéH nmapamienorpamm. Haitnute ero miomanib.

—
——

OrtBerT:

Kaxkoe u3 cienyromux yTBepKaeHuil BepHO?

1) B npsMoyrojabHOM TPEYyTroJbHUKE THIIOTCHY3a paBHA CYMME KaTeTOB.
2) Bcerna ouH 13 ABYX CMEXHBIX YIJIOB OCTPBIH, a IPYrod TYIOH.

3) UYepe3 moOyr0 TOUKY, JIEKANIY0 BHE OKPYKHOCTH, MOKHO TPOBECTH JIBE
KacaTeJIbHbIE K 3TOM OKPY>KHOCTH.

B oTBer 3anuimTe HOMEP BRIOPAHHOTO YTBEPKACHHUS.

OTBeT:

He 3ab6yobme nepenecmu 6ce omeemvl 6 OnaHk omeemos Nel
6 COOMEemcmeun ¢ UHCIMPYKYUell no 8bINOJIHEHUI) PAOOmbL.

Ilposepvme, umoodbl Kax3covlii omeem 0Obl1 3aNUCAH 6 CHPOKE C HOMEPOM
COOMEEMCmMaEYIou|e20 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

Pennre ypaBHeHue X(X2+ 2X+l) =6(x+1).

Caexue GpykThl comepxkat 82% Bojbl, a BeIcylieHHbIE — 28%. CKOJBKO CyXHX
¢pykToB nomyuutcs u3 132 kr cBexux GpyKkToB?

[TocTpoiite rpaduk GyHKIMH

y = X|x|—|x|—6x.
Onpenennrte, NpU KaKUX 3HAYCHUAX M TpsMas Y =M UMeeT ¢ rpauKoM POBHO
JIBE 00IIIEe TOYKH.

Haiinute GokoByto cropony AB tpamenun ABCD, ecniu yriast ABC u BCD
paBHBI cooTBeTCcTBeHHO 45° 11 120°,a CD =34

N3BecTHO, uTO OKOJIO YeThIpéXxyroibHuka ABCD MOXHO omucaTh OKPY>KHOCTH
u uyto mpojoipkeHus ctopoH AD u BC ueThlpéxyroyibHHKa MepeceKaroTcs
B Touke K . Jlokaxwure, uro Tpeyrosbankn KAB 1 KCD mogoGHBLI.

B paBHOOenpeHHyl0 Tparenuro, MepuMeTp KoTtopod paeH 160, a momanas
paBHa 1280, MOXXHO BHOHMCaTh OKPYKHOCTh. HaliiuTe paccTosiHHE OT TOYKHU
MepeceueHusl TuaroHaaei Tpaneuuu 10 €€ MEHbIIIET0 OCHOBAHUS.

Ilposepome, umoodvl Kadxcovlit omeem 0ObL1 3ANUCAH PAOOM C HOMEPOM
COOMEEMCMEYIOULe20 3a0aHUs.
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