191 THA-9, 2013r. MATEMATUKA (BapuantO1 - 1/1).
MATEMATUKA

NHcTpyKUMS 0 BHINOJHEHUIO PA00ThHI

O6miee Bpemst pabOThI — 235 MHUHYT.

Bcero B pabote 26 3amanuii, u3 kotopbix 20 3amaHuii 6a3oBoro ypoBHs (4yacth 1) m 6 3amanuit
MOBBIIIEHHOTO YpoBHS (dacTh II).

Pabota cocrout u3 Tpex moxyneit: «Anredpay, «I'eomerpus», «PeaabHas MaTeMaTHKaY.

Mopyns «Anredpa» conepxkut 11 3amanuii: B uacmu I — 8 3amanuii ¢ KpaTkuM oTBeToM Al — A4,
B1 — B4; B uacmu Il — 3 3ananus ¢ nonHsiM pemenuem Cl1 — C3.

Monayns «I'eoMeTpus» conepKUT & 3aaanuid: B wacmu I — S 3apanuii ¢ KpaTkuMm otBeToM BS — B9,
B wacmu Il — 3 3aganus ¢ noaHsiM pemeHueM C4 — C6.

Moayns «PeanbHass mMaTeMaTuKa» COIACPKUT 7 3aJaHHWil: BCEe 3aJaHusl B uacmu I ¢ KpaTKUM
otBetoM B10 — B16.

Cuauana BeIMONHsANUTE 3amaHus wacmu I. HagaTh coBeTyeM ¢ TOro MOAYJisi, 3aJaHUs KOTOPOTO
BBI3BIBAIOT y Bac MeHblIe 3aTpyJHEHHUM, 3aTeM MEpeXOJuTe K APYruM Monayism. Jlis 3KOHOMHUHU
BPEMEHHU MPOIMyCKalTe 3aJaHue, KOTOPOE HE YIAETCS BBIIIOJIHUTH CPa3y, U MEPEXOIUTE K CICIYIOIIEMY .
Ecnn y Bac ocranercs BpeMsi, Bel cMOXkeTe BEpHYThCS K TPOITYLIEHHBIM 3aJaHUSIM.

Bce HeoOxomuMbIe BEIYHCIICHUS, PeoOpa3oBaHus U T.J1. BEITIOTHSINTE B uepHOBHKe. Ecim 3ananue
COJICP’)KUT PUCYHOK, TO HA HEM MOKHO BBITIONHATH HeoOxoaumble Bam moctpoenus. Obpamiaem Bame
BHMMaHUE Ha TO, YTO 3allMCU B YEPHOBHKE HE OYIyT YUYWUTHIBATHCA TPU OLICHUBAHUU PaOOTHI.
PekomenayeM BHUMATENbHO YUTATh YCIOBUE U MTPOBOJUTH MIPOBEPKY MOJYUYEHHOI'O OTBETA.

[Ipu BEINONIHEHNH 3a1aHUMN Yacmu [ Hy>)KHO yKa3bIBaTh TOJIBKO OTBETHL. [Ipn aTOM:

IpH BBITIOJIHEHUH 3a1aHuil Al — A4 oTBeThl HEOOXOAMMO 3aHECTH B OlaHK oTBeTOB AB moa HOMepom

BhITIONIHsIeMoro 3ananus. K kaxnomy 3ananuio Al — A4 npuBeneHsl 4 BapuaHTa OTBETA, U3 KOTOPBIX
TOJIBKO OJIMH BEPHBIN.

orBeToM Ha 3aganusg Bl — B2, B4 — B8, B10 — B15 gomkHO OBITH I€JI0€ YHCIO WM KOHEYHAs
necsTrudyHasg qpoo0b. OTBET ciexyer 3amucarh B OlaHK oTBETOB AB cnpaBa 0T HOMepa BBIIOJIHIEMOIO
BaMH 3aJJaHUsl, HAYUHAs C IEPBOU KIIETOYKH.

B 3a1aHuM B3 TpebyeTcst ycTaHOBUTh COOTBETCTBUE MEXy HEKOTOPHIMU O0ObekTaMu. J[1s1 00BEKTOB A,
b u B, pacnonoxxeHHbIX B anghagummnom nopsiake, yKaKuTe COOTBETCTBYIOIIME HOMepa 00BEKTOB 1, 2,
3 wmm 4. T.o. orBeroM K 3agaHuMi0 B3  sBisercs mnocienoBaTelbHOCTh LM(pP, 3aMUCAHHBIX B
ycmanognennom nopsake 6e3 mpooesaoB U UCIOIB30BaHM APYyTUX CUMBOJIOB, Hanpumep: 214.

OTBETOM K 3amaHuio B9 sBnsercs mocnenoBaTeabHOCTh LU(P, 3alUMCaHHBIX B J060M TOpsake Oe3
npoOesoB M MCIONB30BaHMS JPYTHMX CHMBOJIOB, Hampumep: 124. OTBer cieayeT 3amucarh B OJaHK
oTBeTOB AB cIipaBa oT HOMepa BBIIIOJIHAEMOI0 BaMU 3aJjaHMsl, HAUMHASI C IEPBON KIJIETOUYKH.

IpY MCTIPABIIEHUN HEBEPHOTO OTBeTa B 3amaHusix Bl — B16 3auepkHmTe cTapblii OTBET M crpaBa 0e3
poOEJIOB 3aMUIITUTE HOBBIM.

[Ipu Bemmonnenun 3aganuit yacmu Il (C1 — C6) B Onank orBeTtoB C HEOOXOIMMO 3alMCaTh
00OCHOBAaHHOE PELICHHWE M OTBET. TeKCT 3aJaHusl HE CIEeAyeT MepernuchBaTh B OJaHK, HEOOXOAMMO
JIMIIB YKa3aTh €r0 HOMEp.

KoHTponbHO-M3MepUTENbHBIE ~ MaTepHajbl, BbIIAHHBIE  y4YacTHHKaM  3K3aMEHa, MOTYT
HCIIOJIB30BATHCA B KAQUCCTBC YCPHOBHUKOB.

[Tonp30BaThCsl KABKYISTOPOM HE pa3peraeTcs.

bamnel, momydyeHHbie BamMu 3a BEpHO BBINOJIHEHHBIE 3aJaHus, CyMMHUpPYIOTCS. [ ycnemHoro
NPOXOX/ICHHUSI HTOTOBOW aTTeCTallM HEOOXOAMMO HaOpaTh B CyMMe He MeHee 8 0aiuioB, HO U3 HUX HE
MeHee 4 6ayuIoB MO MOIYJI0 «AnreOpa», He MeHee 2 0auioB 1Mo Moayo «l eoMeTpus» U He MeHee 2
OaoB o Moxyiio «PeanbHas MaTeMaTHKay.

Kenaem ycnexa!
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121 THA-9, 2013r. MATEMATHKA (Bapuaut01 - 2/2).

Yacre 1

Mooynv «Anzeopa»

Ilpu eévinonnenuu 3aoanuit Al — A4 ¢ o6a1anke omeemoe AB noo Kko0om évinoaHAEMO20
6amu 3a0aHUsL ROCMAGbME 3HAK «%X)» 6 KJIemOUKy, HOMep KOMOpOIl COOMmEencmeyem
HOMepYy 8bIOPAHHO20 6aMU OMEema

Kakomy u3 yKa3aHHBIX HUKE BBIPAKECHHUMN PaBHO IPOU3BEACHUE
0,03-0,0003-0,0000003 ?

1) 3-107" 2)3-1077 3) 27-107" 4y 27-107

Ha xoopauHaTHOM NpsAMOM OTMEYEHBI uucia a, b u c.

s a b
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W3 cnenyronux HepaBeHCTB BHIOEPUTE gepHOe.

1) abc <0 2)a’>c’ 3)§<b 4y a+c<b

Kakomy 13 yka3aHHBIX HH)KE BBIPAKECHUN PAaBHO YaCTHOE

8h° _ b
a>—-36b> a’ —6ab ’

8ab 8ab Tab® 8ab
l)a—6b 2) a+6b 3) a+6b 4)a—6

KaKOG 3 YKaSaHHBIX HHNXKXEC MHOXCCTB ABJIACTCA peH.ICHI/IeM HepaBeHCTBa
x> —x<09?
1 [051] 2) [-1;0] 3) (—o0;0]U[1;+00) 4) (= 0;0]

Omeemom na 3a0anusn Bl — B2 00onxcHo 0bimb yenoe 4ucio uiu KOHeYHas 0ecAmuiHasn
0poob. Omeem cnedyem 3anucamv 6 0O1anke omeemoe AB cnpasa om nomepa
GbINONIHAEMO20 6AMU 3A0AHUA, HAYUHAA C nepeoil Kiemouku. Kasxcoyw wugpy, 3nak
MUHYC U 3anAmMYyI0 RUWIUmMe 8 0MOenbHOl Klemouke.

Pemmure ypaBHeHHE — 6(5 - 3x) =8x—7.

N5

Haigure 3HaueHue BhIpaKeHUs \/— .
21
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121 TUA-9, 2013r. MATEMATHUKA (BapuantOl - 3/3).

Omeemom Kk 3adanurw B3 aenaemca nocnedosamenvnocmov uyugp, 3anucanHHvlx 6

YCHAHO081IeHHOM NOPAOKe 0e3 npodes08 u UCHONb306AHUA OPYZUX CUMBO0]I08, HANDUMED:
214. Omeem cnedyem 3anucamv 6 0O1anke omeemoe AB cnpaea om Homepa
6bINONIHAECMO20 8AMU 3A0AHUA, HAYUHAA C nepeoil Kiemouku. Kasxcoyro yughpy numume
6 OmMOeNbHOIl KlemoyKe.

B3

Ha puicynke n306paens! rpadukn GyHKimii Buga y = ax’ +bx +c.

VYcTaHOBUTE COOTBETCTBUE MEXKIY 3HAKAMU KO3(PUIIMEHTOB a U ¢ U
rpadukamu.

KOS®OUITAEHTEI
A.a>0me>0
B.a<0uc>0

B.a<0uc<0
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121 TUA-9, 2013r. MATEMATHUKA (BapuantOl - 4/4).

Omeemom Kk 3a0anusn B4 0onicno 0vimo yenoe 4ucio uiu KOHeuHas 0ecAmuinas opoos.
Omegem cnedyem 3anucamov 6 On1anke omeemoe AB cnpasea om nomepa gvinonnaemozo
eamu 3a0anus, HAYUHAA ¢ nepeoll Kiemouku. Kasxcoyo yugpy, 3nax munyc u 3anamyio
nuwume ¢ OmMoeaIbHOI Kiemouke.

B4

2, 2
OKpY>KHOCTb, U300paXKEHHAs HA PUCYHKE, 3a1a€TCA ypaBHEHUEM X + )y~ =35
a psiMasi — ypaBHeHHeM ¥ = 3X + 5. Beruucnute abcuuccy TOUKH A.

_.RV

Mooynv «I' eomempus

Omeemom na 3a0anus B5 — B8 0onsicno 6vimob uenoe wucio uiu KOHeUHas 0ecCAmuiuHan
opodv. Omeem cnedyem 3anucambv 6 01anke omeemoe AB cnpasa om nomepa
6bINONIHAEMO20 6AMU 3A0AHUA, HAYUHAA ¢ hepeoil Kiemouku. Kaxcoyw yugpy, 3nak
MUHYC U 3anAmMy0 nuwiume ¢ omoenvhou Kiemouke. Eounuyvt usmepenuit nucamsp ne
HYMCHO.

BS5

B6

B7

B8

JIBa oOCTphIX yria HpsSIMOYTOJBHOIO TPEYroJIbHUKA OTHOCATCS Kak 4:5.
Haiinure Oonbiuii ocTpblid yroi. OTBET HaiiTe B Tpajiycax.

B pombe ABCD wusBectHbl nuaroHanu AC=6 m BD=8. Halimute nnuHy
Bekropa AB — AD.

I'unoTeHy3a paBHOOEIPEHHOTO MPSIMOYTOJIBHOTO TPEYroJbHUKA paBHa 242 .
Haitgure miomans TpeyroapHHKA.

B uersipexyronsuuke ABCD AB=7, BC=13 u CD=11. Haiinure yeTBEpTYIO
CTOPOHY YETBIPEXYTOJbHUKA, ECJIU B HETO MOKHO BIIMCATh OKPYKHOCTb.
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191 THA-9, 2013r. MATEMATUKA (BapuantO1 - 5/5).

Omeemom K 3a0anuro B9 asnaemca nocnedosamenvnocme yughp, 3anucannvlx ¢ 110o60m
nopaoke 0e3 npooenoeé u UCNOIBL30BAHUA OPY2UX CUMB0108, Hanpumep: 214. Omeem
cnedyem 3anucamv 6 Onanke omeemoé AB cnpasa om Homepa 6bINOIHAEMO020 6amu
3a0anusn, HayuHaa c nepeoii  kiemouku. Kaxcoyrw wugpy nuwume 6 omoenvnoii
Kjlemouke.

B9

VYKaxuTte B OTBETE HOMEPA 8EPHBIX YTBEPKICHUM:
1) CymecTByeT TpeyrojabHUK, CTOPOHA KOTOPOTO PaBHA CYMME JIBYX
IPYTUX CTOPOH.
2) CyuiecTByeT TpEyroJibHUK, yTOJ KOTOPOro paBeH CyMMeE JIBYX APYTUX
YIJIOB.
3) Jlro6oit TpeyroabHUK UMEET HE MEHEE JIBYX TYIbIX BHEIIHUX YTJIOB.
4) B paBHBIX TPEYTrOJIbHUKAX BHICOTHI PABHBI.

Mooyab «Peanvhas mamemamuka)

Omeemom na 3a0anus Bl10 — Bl5 oOonxcno Obimbv uenoe uucio uiu KOHEUHAsA
decamuunan 0podv. Omeem cnedyem 3anucamdy ¢ Onamke omeemoe AB cnpasa om
HOMEPA 6bINOJIHAEMO20 6AMU 3A0AHUA, HAYUHAA ¢ nepeoil Kaemouku. Kasxcoyo yugpy,
3HAK MUHYC U 3anAMYI0 nuiume ¢ 0moeavHou knemouxe. Eounuyot usmepenuit nucamso
He HYIICHO.

B10

B11

Ha pucynke nokaszaHo, Kak U3MEHsIaCh TEMIIEpaTypa BO3/lyXa Ha MPOTSKEHUU
onHux cyTok. I[lo ropus3oHTanmu yka3zaHO BpeMsi CYTOK, MO BEPTHKAIM —
3HaYEHUE TeMIlepaTyphbl B rpagycax Llenscus.
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~0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00
Haiinure HanMmeHbplIee 3HAYEHHWE TEMIIEPATYpPbl BO BTOPOM ITOJIOBUHE JIHS.
OtBer paiite B rpaaycax Llenbcusi.

B nepuon pacriponaku Mara3vH CHUKaJI LIEHBI IBaX/IbL: B IEPBBIM pa3 Ha 50%,
a Bo Bropoit — Ha 10%. Ckonbko pyOseil cTan CTOUTh YaWHUK MOCJIE BTOPOTO
CHWDKEHMSI 1IeH, €CJIM JI0 Havaja pacmpoaaxu oH croui 3000 pyoieit?
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B12

B13

B14

B15

B16

121 TUA-9, 2013r. MATEMATHUKA (BapuantO1 - 6/6).

Korpma camoner HaxoguTcs B TOPU30HTAIbHOM MOJIETe, MOJbEMHAs CHUIIA,
JNEUCTBYIOIIAs Ha KpbUIbSA, 3aBUCUT TOJBKO OT CKopocTd. Ha pucyHke
M300pakeHa 3Ta 3aBUCUMOCTH JJIsi HEKOToporo camodjiera. Ha ocu aGcuuce
OTKJIAJBIBAETCA CKOPOCTh (B KWJIOMETpPax B 4ac), HA OCH OpJHUHAT — cuia (B
TOHHax cuibl). OmpeaenuTe Mo PUCYHKY, MPU KAKOM CKOPOCTH (B KM/u)
noJbeMHas cuia paBHa 4 mc?

: (mc)

vV (rv/ )
>

07 100

B 21 m ogna ot 1pyrou pacTyT ABE COCHBI. BpicoTa 0tHOM cOCHBI 39 M, a
apyroii — 1 1m. HaliguTe paccrosinue (B MeTpax) MeXAy UX BEPXYIIKAMHU.

B marasun npuBes3nu napTuio cyMok, 985 u3 KoTopbIx oka3aiuch 0e3 Opaka,
15 - 6pakoBanHbIX. KakoBa BEpOSITHOCTh MOKYIIKH OpaKOBaHHOMN CYMKH.

Paccrosinue S (B MeTpax), KOTOpOE MPOJIETaeT TeJIO MPU CBOOOHOM IaJICHUH,

MO>KHO MTPUOJIMYKEHHO BBIYUCIUTH TT0 hopmMye § = Vi + 5t , T7Ie V- HayaJbHas
CKOpOCTh (B m/c), t — Bpemsi majeHust (B ¢). Ha kakod BbICOTE OT 3eMIIH
OKa)XETCS KaMeHb, ymnaBlIMi ¢ BbIcOTHl 120 m, uyepe3 4 ¢ mociie Hayaia
MaJIeHUs], €CJIM €ro HadajabHas CKOpOCTh paBHa 7 m/c? OTBET maiiTe B MeTpax.

Omeemonm K 3a0anuro B16 agnaemca nocnedosamenvnocms yupp, 3anucanHbvix é 11000m
nopsaoke 6e3 npooenoe u UCHOIBL30BAHUA OPY2UX CUMB0J108, Hanpumep: 214. Omeem
cinedyem 3anucams 6 Onamnke omeemose AB cnpasa om nomepa 6blnoIHAEMO020 6amuU
3a0anus, HauuHas ¢ nepeou  Kiemouku. Kadxcoyrw wyugpy nuwiume 6 omoenvbHOu
KJlemouke.

B cpemHem y Kaxaoro ydeHuka Kiacca, rae ydurcs Mwma, ectb 1mo 7
teTpagiok. Y Tonu 6 TeTpasok. YKaKUTE HOMEPA HeGePHbIX YTBEPKICHUH.

1) CyuiecTByeT y4eHHK, y KOTOPOro 7 TETPaJoK.

2) B0o3MOXHO, HalUAETCs YUYEHUK, Y KOTOPOTO TETPAIOK CTOJIBKO, CKOJIBKO
y Tounn.

3) CymiecTByeT y4€HHK, Yy KOTOPOTO €CTh XOTsI Obl 8 TETpaJIOK.

4) YV Tonu MeHbIlIE BCEX TETPAIOK.
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191 THA-9, 2013r. MATEMATUKA (BapuautO1 - 7/7).

Yactp 2

Ilpu evinonnenuu 3a0anuit 3mon wacmu 6 o6aank omeemos C no0 KOOOM 6bINOAHAEMO20
eéamu 3a0anusn (C1 — C6) 3anecume nonnoe 000CHOBAHHOE peuieHUe U Omeem.

Mooynv «Anzeopar

C1

C2

C3

Yucno -3,8 aBisieTcs BOCBMBIM WICHOM apu(pMeTHUeCcKOl Mporpeccuu (an), a

yuciio -11 gBigercsd ee IBEHAIIIATHIM WICHOM. SBIISIETCS TU YWIEHOM DTOHU
nporpeccuu ynciao -30,87?

JIBa memiexoza JT0JKHBI BBITH HABCTpEUy APYT APYTry U3 ABYX IIYHKTOB,
paccrosiHre Mexay Kotopeimu 20 kv. Eciu nepBbIi BEIMAET Ha ITordaca
paHbIlIe BTOPOTO, TO OH BCTPETUT BTOPOTO Neniexona yepe3 2,5 y mocie
CBOEro BeIX0Ja. Eciu BTOpOM BBIWIET HA | u paHblIe IEpBOro, TO OH
BCTPETHUT NEPBOro nemexona yepes 2y 40mun mocne csoero Beixona. Kakosa
CKOpPOCTh KaXKJIOTO Tienexoaa’?

Haiizute HauMeHbllee 3HaueHHe BblpakeHuss /2% —2y +10 +/x+3y -3 u
YKaKUTE Mapbl 3HAYCHUHA X W V', TIPH KOTOPBIX OHO JOCTHTACTCS.

Mooynv «I'eomempun»

C4

CS

Ha pucynke npsimbie 4B u COD y B
napaynensusl, ZABK =30,

ZKCD =140° . Haiiaute BenuunHy
yrina BKC.

K

Ha pucynke ABCD - nmapamienorpamm. K
Ha ero ctopoHax otMe4eHbl TOUKH P,

K, M u N tak, uto BK = ND ,

BP =MD . lokaxwure, 4TO P
YeThIpeXyrojibHuk PKM N — .
napasuiesiorpamm. A N D
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C6

191 'NA-9, 2013r.

MATEMATUKA (Bapuant01 - 8/8).

Kaxnoe ocnoBanue AD u BC tpaneuuun ABCD mpoaoikeHo B o0e
CTOPOHBI. bHCCEKTPHUCHI BHEIIHUX YIIIOB A W B 3TOW Tpaneuuu

nepecekaroTcs B Touke K, Ouccekrpuchl BHeITHUX yriioB C u D nepecekaroTcs
B Touke F. Haiinure nepumetp tpanenun ABCD, ecnu nnuHa otpe3ka KE

paBHa 28.
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191 THA-9, 2013r. MATEMATUKA (Bapuaut02 - 1/1).
MATEMATUKA

NHcTpyKUMS 0 BHINOJHEHUIO PA00ThHI

O6miee Bpemst pabOThI — 235 MHUHYT.

Bcero B pabote 26 3amanuii, u3 kotopbix 20 3amaHuii 6a3oBoro ypoBHs (4yacth 1) m 6 3amanuit
MOBBIIIEHHOTO YpoBHS (dacTh II).

Pabota cocrout u3 Tpex moxyneit: «Anredpay, «I'eomerpus», «PeaabHas MaTeMaTHKaY.

Mopyns «Anredpa» conepxkut 11 3amanuii: B uacmu I — 8 3amanuii ¢ KpaTkuM oTBeToM Al — A4,
B1 — B4; B uacmu Il — 3 3ananus ¢ nonHsiM pemenuem Cl1 — C3.

Monayns «I'eoMeTpus» conepKUT & 3aaanuid: B wacmu I — S 3apanuii ¢ KpaTkuMm otBeToM BS — B9,
B wacmu Il — 3 3aganus ¢ noaHsiM pemeHueM C4 — C6.

Moayns «PeanbHass mMaTeMaTuKa» COIACPKUT 7 3aJaHHWil: BCEe 3aJaHusl B uacmu I ¢ KpaTKUM
otBetoM B10 — B16.

Cuauana BeIMONHsANUTE 3amaHus wacmu I. HagaTh coBeTyeM ¢ TOro MOAYJisi, 3aJaHUs KOTOPOTO
BBI3BIBAIOT y Bac MeHblIe 3aTpyJHEHHUM, 3aTeM MEpeXOJuTe K APYruM Monayism. Jlis 3KOHOMHUHU
BPEMEHHU MPOIMyCKalTe 3aJaHue, KOTOPOE HE YIAETCS BBIIIOJIHUTH CPa3y, U MEPEXOIUTE K CICIYIOIIEMY .
Ecnn y Bac ocranercs BpeMsi, Bel cMOXkeTe BEpHYThCS K TPOITYLIEHHBIM 3aJaHUSIM.

Bce HeoOxomuMbIe BEIYHCIICHUS, PeoOpa3oBaHus U T.J1. BEITIOTHSINTE B uepHOBHKe. Ecim 3ananue
COJICP’)KUT PUCYHOK, TO HA HEM MOKHO BBITIONHATH HeoOxoaumble Bam moctpoenus. Obpamiaem Bame
BHMMaHUE Ha TO, YTO 3allMCU B YEPHOBHKE HE OYIyT YUYWUTHIBATHCA TPU OLICHUBAHUU PaOOTHI.
PekomenayeM BHUMATENbHO YUTATh YCIOBUE U MTPOBOJUTH MIPOBEPKY MOJYUYEHHOI'O OTBETA.

[Ipu BEINONIHEHNH 3a1aHUMN Yacmu [ Hy>)KHO yKa3bIBaTh TOJIBKO OTBETHL. [Ipn aTOM:

IpH BBITIOJIHEHUH 3a1aHuil Al — A4 oTBeThl HEOOXOAMMO 3aHECTH B OlaHK oTBeTOB AB moa HOMepom

BhITIONIHsIeMoro 3ananus. K kaxnomy 3ananuio Al — A4 npuBeneHsl 4 BapuaHTa OTBETA, U3 KOTOPBIX
TOJIBKO OJIMH BEPHBIN.

orBeToM Ha 3aganusg Bl — B2, B4 — B8, B10 — B15 gomkHO OBITH I€JI0€ YHCIO WM KOHEYHAs
necsTrudyHasg qpoo0b. OTBET ciexyer 3amucarh B OlaHK oTBETOB AB cnpaBa 0T HOMepa BBIIOJIHIEMOIO
BaMH 3aJJaHUsl, HAYUHAs C IEPBOU KIIETOYKH.

B 3a1aHuM B3 TpebyeTcst ycTaHOBUTh COOTBETCTBUE MEXy HEKOTOPHIMU O0ObekTaMu. J[1s1 00BEKTOB A,
b u B, pacnonoxxeHHbIX B anghagummnom nopsiake, yKaKuTe COOTBETCTBYIOIIME HOMepa 00BEKTOB 1, 2,
3 wmm 4. T.o. orBeroM K 3agaHuMi0 B3  sBisercs mnocienoBaTelbHOCTh LM(pP, 3aMUCAHHBIX B
ycmanognennom nopsake 6e3 mpooesaoB U UCIOIB30BaHM APYyTUX CUMBOJIOB, Hanpumep: 214.

OTBETOM K 3amaHuio B9 sBnsercs mocnenoBaTeabHOCTh LU(P, 3alUMCaHHBIX B J060M TOpsake Oe3
npoOesoB M MCIONB30BaHMS JPYTHMX CHMBOJIOB, Hampumep: 124. OTBer cieayeT 3amucarh B OJaHK
oTBeTOB AB cIipaBa oT HOMepa BBIIIOJIHAEMOI0 BaMU 3aJjaHMsl, HAUMHASI C IEPBON KIJIETOUYKH.

IpY MCTIPABIIEHUN HEBEPHOTO OTBeTa B 3amaHusix Bl — B16 3auepkHmTe cTapblii OTBET M crpaBa 0e3
poOEJIOB 3aMUIITUTE HOBBIM.

[Ipu Bemmonnenun 3aganuit yacmu Il (C1 — C6) B Onank orBeTtoB C HEOOXOIMMO 3alMCaTh
00OCHOBAaHHOE PELICHHWE M OTBET. TeKCT 3aJaHusl HE CIEeAyeT MepernuchBaTh B OJaHK, HEOOXOAMMO
JIMIIB YKa3aTh €r0 HOMEp.

KoHTponbHO-M3MepUTENbHBIE ~ MaTepHajbl, BbIIAHHBIE  y4YacTHHKaM  3K3aMEHa, MOTYT
HCIIOJIB30BATHCA B KAQUCCTBC YCPHOBHUKOB.

[Tonp30BaThCsl KABKYISTOPOM HE pa3peraeTcs.

bamnel, momydyeHHbie BamMu 3a BEpHO BBINOJIHEHHBIE 3aJaHus, CyMMHUpPYIOTCS. [ ycnemHoro
NPOXOX/ICHHUSI HTOTOBOW aTTeCTallM HEOOXOAMMO HaOpaTh B CyMMe He MeHee 8 0aiuioB, HO U3 HUX HE
MeHee 4 6ayuIoB MO MOIYJI0 «AnreOpa», He MeHee 2 0auioB 1Mo Moayo «l eoMeTpus» U He MeHee 2
OaoB o Moxyiio «PeanbHas MaTeMaTHKay.

Kenaem ycnexa!
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121 THA-9, 2013r. MATEMATHKA (Bapuant02 - 2/2).

Yacre 1

Mooynv «Anzeopa»

Ilpu eévinonnenuu 3aoanuit Al — A4 ¢ o6a1anke omeemoe AB noo Kko0om évinoaHAEMO20
6amu 3a0aHUsL ROCMAGbME 3HAK «%X)» 6 KJIemOUKy, HOMep KOMOpOIl COOMmEencmeyem
HOMepYy 8bIOPAHHO20 6aMU OMEema

Al

A2

A3

A4

Kakomy u3 yKa3aHHBIX HUKE BBIPAKECHHUMN PaBHO IPOU3BEACHUE
0,02-0,0002-0,000002 ?

1) 2-107" 2) 8-107" 3)2-107° 4)8-107°

Ha xoopanHaTHOM npsiMOii OTMEYEeHBI Yucia a, b u c.

a. ' g_b'
-1 0 .1 '

=

W3 caenyonyx HEPABEHCTB BLIOEPUTE GepHOe.

1)abc>0 2)a2>6‘2 3)§>b 4)a+c<b
§ 4a’ . a
Kaxomy 3 yKasaHHbIX HUKE BBIDAKEHHUI PABHO YACTHO® ¢ 333 3 7
4ab 4ab 3a’b 4a’b
D3a+p 36 P 34+ D aBa+b)

KaKOG n3 YKaBaHHBIX HHNKEC MHOXXCECTB IABJISICTCHA peHIeHI/IeM HepaBeHCTBa
x> +x>09
1 (-10) 2) (01) 3y (~o=1)U(0340) 4y (03+0)

Omeemom na 3a0anus B1 — B2 0onxicno 0vimb uenoe 4ucio uiu KOHeuHas 0ecamuuta
opoos. Omeem caedyem 3anucamov 6 0O1anke omeemose AB cnpasa om Homepa
6bINONIHAEMO20 6AMU 3A0AHUA, HAYUHAA ¢ hepeoil Kiemouku. Kaxcoyw uyugpy, 3nak
MUHYC U 3anAmMYI0 RUWIUMe 8 OMOeNbHO KlemoukKe.

B1

B2

Pemute ypaBHeHue — 7(5 - 2x) =4x-3.

V615

Haigure 3HaueHue BhIpaKeHUs \/— .
10
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121 TUA-9, 2013r. MATEMATHUKA (Bapuant02 - 3/3).

Omeemom Kk 3adanurw B3 aenaemca nocnedosamenvnocmov uyugp, 3anucanHHvlx 6
YCHAHO081IeHHOM NOPAOKe 0e3 npodes08 u UCHONb306AHUA OPYZUX CUMBO0]I08, HANDUMED:

214. Omeem cnedyem 3anucamv 6 0O1anke omeemoe AB cnpaea om Homepa
6bINONIHAECMO20 8AMU 3A0AHUA, HAYUHAA C nepeoil Kiemouku. Kasxcoyro yughpy numume
6 OmMOeNbHOIl KlemoyKe.

B3

o 2
Ha pucynke nzo0paxens! rpapuku Gynkumii Buga ¥y =ax” +bx+c.
Y cTaHOBUTE COOTBETCTBHE MEXKAY 3HAKaMU KOA(PDUIIMEHTOB @ U C U
rpaduKamH.

KOSDPPHUITUEHTHI
A.a>0ume<0
B. a<0né>‘0

B. a<0nc<0‘

- TPADPHUKH - o
1) 'yir' - 2) . VR

Ry
=
Ry *

\/

3) . | 'yn 4) Uh

Ry
[
Ry
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121 TUA-9, 2013r. MATEMATUKA (Bapuant02 - 4/4).

Omeemom Kk 3a0anusn B4 0onicno 0vimo yenoe 4ucio uiu KOHeuHas 0ecAmuinas opoos.
Omegem cnedyem 3anucamov 6 On1anke omeemoe AB cnpasea om nomepa gvinonnaemozo
eamu 3a0anus, HAYUHAA ¢ nepeoll Kiemouku. Kasxcoyo yugpy, 3nax munyc u 3anamyio
nuwume ¢ OmMoeaIbHOI Kiemouke.

B4

2 2
OKpY>KHOCTb, U300paXKEHHAs HA PUCYHKE, 3a1a€TC ypaBHEHUEM X + Yy~ =2
a mpsamas — ypasHenreM Y = 5X —4 . Bpruucnure abcuuccy To4YKu B.

yh

Ky

Mooynv «I eomempus

Omeemom na 3a0anus B5 — B8 001cHo 0bimo yenoe yucio uiu KOHeYHas 0ecAmuiHasn
0poob. Omeem cnedyem 3anucamv 6 0O1anke omeemoe AB cnpasa om nomepa
GbINONIHAEMO20 6AMU 3A0AHUA, HAYUHAA C nepeoil Kiemouku. Kaxcoyw uugpy, 3nak
MUHYC U 3anAmMyl0 nuwiume ¢ omoenvHou Kiemouke. Eounuyvt usmepenuit nucamso ne
HYJICHO.

BS

B6

B7

B8

JIBa OCTpBIX yIya NIPSAMOYTOJBHOIO TPEYrOJIBHUKA OTHOCATCS Kak 2:7.
Haiinure menpuunii ocTpseiil yrou. OTBET AaiiTe B rpaaycax.

B pombe ABCD wusBectHnl nuaroHanu AC=6 u BD=8. Halinute nnuny
sexropa BA—BC |

unorenysa paBHOOEAPEHHOIO MPSIMOYIOJILHOIO TPEYrojbHUKa paBHa 4+/2 .
Havinure rumomans TpeyrojapHUKa.

B uetkipexyronbauke ABCD AB=6, AD=15 wu DC=12. Haignure
YETBEPTYI0 CTOPOHY 4YETHIPEXYTOJIbHUKA, €CIM B HEro MOXXHO BIIHMCATh
OKPYKHOCTb.
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191 THA-9, 2013r. MATEMATUKA (Bapuaut02 - 5/5).

Omeemom K 3a0anuro B9 asnaemca nocnedosamenvnocme yughp, 3anucannvlx ¢ 110o60m
nopaoke 0e3 npooenoeé u UCNOIBL30BAHUA OPY2UX CUMB0108, Hanpumep: 214. Omeem
cnedyem 3anucamv 6 Onanke omeemoé AB cnpasa om Homepa 6bINOIHAEMO020 6amu
3a0anusn, HayuHaa c nepeoii  kiemouku. Kaxcoyrw wugpy nuwume 6 omoenvnoii
Kjlemouke.

B9

VYKaxuTe B OTBETE HOMEPA 6EPHBIX YTBEPKICHUM:
1) Cropona 1t060T0 TPEYTOJIbHUKA MEHBIIIE CYMMBI JBYX IPYTUX CTOPOH.
2) Yron m000T0 TpeyrojlbHUKAa MEHBIIIE CYMMBI IBYX APYTHX YTJIOB.
3) YV a1060ro TpeyrojapHUKa CyIIECTBYET XOTS Obl OJIMH TYNOU BHEIIHHMA
yTOJ.
4) B paBHBIX TPEYroJabHUKAX MEAUAHbI PABHBI.

Mooynb «Peanvnas mamemamuxka)

Omeemom Ha 3a0anus Bl10 — BI15 oOonyxcrno Obimbv uenoe uucio uiu KOHEUHAsA
decamuynan O0poov. Omeem cnedyem 3anucamsp 6 01anke omeemoe AB cnpasa om
HOMepPA 8bINOIHAEMO20 8AMU 3A0AHUA, HAYUHAA ¢ nepeoil Kiemouku. Kajxcoyo yugpy,
3HAK MUHYC U 3anAmylo0 nuuiume 6 omoenvhoi kiemouke. Eounuyvt usmepenuit nucameo
He HYJHCHO.

B10

B11

Ha pucyHke nmoka3aHo, Kak U3MEHsUIACh TEMIIEPATYpPa BO3AyXa HA NPOTKEHUU
onHUX CyToK. Ilo ropu3OHTaNIM yKa3aHO BpEMS CYTOK, IO BEPTUKAIA —
3Ha4YEHHUE TEMIIEPATYPHI B rpagycax Llenbcus.

11

10 =

9 4 '

8 / \

7 / \ -,

6 N\
5 \ N
4 ] \/

3 =

2

1 =

O -
-1

-2

~0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00
Hatinute HanbompIiniee 3HaueHne TeMiepaTypsl ociie 18 wacos. OTBeT gaiiTe B
rpanycax Llenscus.

B nepuon pacriponaku Mara3uH CHUKaJI LIEHBI IBaX/IbL: B IEPBBIM pa3 Ha 50%,
a Bo BTopoil — Ha 7%. CKosbKOo pyOJiel cTall CTOUTh YaWHUK I0CIE BTOPOTO
CHWKEHHUSI 1IEH, €CJIH JI0 Hauaja pacnpoaaxu o croui 2000 pyoueit?
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B12

B13

B14

B15

B16

121 THA-9, 2013r. MATEMATHKA (Bapuaut02 - 6/6).
Korga camoner HaxoguTcs B TOPU30HTAIbHOM MOJIETE, MOJbEMHAs CHUIIA,
NEUCTBYIOIasE Ha KpbUIbs, 3aBUCUT TOJBKO OT CKopocTu. Ha pucynke
n300pakeHa »Ta 3aBUCUMOCTBH JUIsi HEKOTOporo camosiera. Ha ocu abciucc
OTKJIAJBIBAETCS CKOPOCTh (B KWJIOMETpPax B 4ac), HA OCH OpJHUHAT — cuia (B
TOHHax cuibl). OmpeaenuTe Mo PUCYHKY, MPU KAKOU CKOPOCTH (B KM/u)
Mo beMHas cuia paBHa 1 mc?

s (mc)

v (rm/ )
07 100 il

B 24 m ogna ot n1pyrou pacTyT ABe COCHBI. BpicoTta oHOM cocHBI 50 M, a
apyroi — 18 m. Haitaure paccTosiHue (B METpax) MEX1y UX BEpXYILIKaMu.

B mara3un npuBe3nu napTuro CyMokK, 975 u3 KOTopbIx oKa3aiauch 0e3 Opaka,
25 - 6pakoBaHHbBIX. KakoBa BepoSATHOCTh IOKYIIKM CyMKH 0e3 Opaka.

Paccrosinue S (B MeTpax), KOTOpOE MpOJIeTaeT TeJIO MPU CBOOOHOM IaJICHUH,

MOKHO IIPHOIMKEHHO BBIYUCIHATE 110 opMysie S = VE+5t°, re V- HavanbHas
ckopocth (B Mm/c), t — Bpems maaenus (B c¢). Ha kakoil BeicoTe OT 3eMiu
OKa)XETCs KaMeHb, yInmaBIIMK ¢ BbICOTBI 110 m, wepe3 3 ¢ mocne Hayana
MaJICHUsI, €CJIM €T0 HadajdbHasi CKOPOCTh paBHa 7 m/c? OTBET AaiiTe B METpax.

Omeemom K 3a0anuro B16 agnaemca nocnedosamenvnocms yugpp, 3anucanHvix é 11060m
nopaoke 0e3 npodenoe u UCNnOIbL306AHUA OPYZUX CUME0108, Hanpumep: 214. Omeem
cinedyem 3anucamv 6 Onanke omeemosé AB cnpasa om nomepa 6bINOIHAEMO20 6amu
3a0anusn, HayuHaa c nepeoii  kiemouku. Kaxcoyrw wugpy nuwume 6 omoenvnoii
Kjlemouke.

Cpennuii poct xutels ropoaa, B kotopom xxkuBet Komst, pasen 170 cm. Poct
Komu 173 cm. Ykaxure HOMEpa He@epHbIX YTBEPKICHUMN.

1) Konst — camblil BBICOKU MaJIbUKMK B TOPO/IE.

2) B03M0XHO, HailIeTcsl B TOPOAE MaJbYUK, POCT KOTOPOTO TaKOW ke, KaK
u 'y Konu.

3) CylecTByeT XUTEIb Fopoia, pocT KoToporo 167 cm.

4) CymiecTBYeT XUTEIb rOpojia, poCcT KoToporo MeHee 173 cm.
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191 THA-9, 2013r. MATEMATUKA (Bapuaut02 - 7/7).

Yactp 2

Ilpu evinonnenuu 3a0anuit 3mon wacmu 6 o6aank omeemos C no0 KOOOM 6bINOAHAEMO20
eéamu 3a0anusn (C1 — C6) 3anecume nonnoe 000CHOBAHHOE peuieHUe U Omeem.

Mooynv «Anzeopar

C1

C2

C3

Yucno 10,4 sBAsSETCS MIECTHIM WICHOM apu(METHUECKONU MPOrPecCUuu (a,,), a

YHUCIIO 5,8 SBISIETCS €€ MISCTHAAATREIM YWICHOM. SBIICTCS JIU YWICHOM ATOH
nporpeccuu uuciio 6,27

W3 1ByX MyHKTOB, paCCTOSIHUE MEXIY KOTOPbIMU 36 KM, JOJIKHBI BBIEXATh
HaBCTpedy Apyr ApYTy JABa Belocureaucta. Eciiy nepBblil BEIOCHIIEIUCT
OTIIPABUTCS B IMyTh Ha | u paHbIIe BTOPOrO, TO OH BCTPETUT €T0 Yepe3

lu 48mun mocne cBoero Beie3na. Ecim BTOpoil OTOpaBUTCS B IyTh HA 1 u
paHbIIIE [IEPBOT0, TO OH BCTPETHUT IepBOro uepe3 lu 36mun mociie cBOero
BbIe3/1a. KakoBa CKOpOCTh KaKJI0TO BEJOCHIeancTa?

HaiiiuTe HanMeHblce 3HaYeHHE BBIPAKEHHS +3X—2y—7 +x—y—3 wu
YKQKHTE Mapbl 3HAYCHUH X U ) , IPH KOTOPBIX OHO JOCTHTACTCS.

Mooynv «I eomempus

C4

C5

Ha pucynke npsimbie 4B u CD A B
napauiensusl, ZABM =130°,

ZMCD =40° . Haiigure Benmauny
yrima BMC.

Ha pucynke ABCD - nmapamienorpamm. K
Ha ero croponax oTtMedeHbl TOUKHA P,

K, Mu N tak, uto KC = AN ,

BP =MD . Jlokaxxute, 4TO p
YeTbIpexyroibHuk PKM N — .
napajuiesIorpaMm. A N D
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121 TUA-9, 2013r. MATEMATHUKA (Bapuant02 - 8/8).

Kaxnoe ocnoBanne AD u BC tpanenuu ABCD mnpoJ0KeHO B 00e
CTOPOHBI. bHCCEKTPHUCHI BHEIIHUX YIIIOB A W B 3TOW Tpaneuuu
nepeceKaroTcs B Touke P, OuccekTpuchl BHeHUX yriioB C u D nepecekarorcs

B Touke R. Haiinute nepumetp Tpaneuuu ABCD, ecnu ajivHa otpe3ka PR
paBHa 24.
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IIpemk3amenanuonuas padora Nel (2012-2013 yu.r.)

KoMMeHTapHH K 33aJJaHUSAIM M KPUTEPHH X OIICHMBAHUA

1 BapuaHr.
Yacte 1

Kaxmoe BepHO BhIOMHEHHOE 331anue Yactu | onieHnBaetces B 1 6a.

Taonuuvt omeemos.
Mooynb «Anzebpay.

H€K0m0pble BO3MOJIICHblIE 6APUAHNIbL

omeemos
Al |3
A2 |4
A3 |2
A4 |1
B1 |23
B2 |2
B3 | 421
B4 | -2
Mooyne «l eomempusny.
Hexomopuie 603modicbie 6apuanmoi
omeemos
B5 | 50
Bo |8
B7 |2
B8 |5
B9 |23 32

Mooyns «Peanvhas mamemamukay.

Hexomopwie 603modichbie 6apuanmol
omeemos
B10 | 4
B11 | 1350
B12 | 400
B13 | 35
B14 | 0,015
B15 | 12
B16 | 14 41
Yactp 2
Mooyne «Anzeopa»
Uwucno -3,8 sBisieTCss BOCBMBIM WIEHOM apHU(pMETHIECKOH POrPEeCcCHH

(a,).

aquciio -11 sBusercs ee JABCHAAAThIM YJICHOM. SIBnsercs nu

4JIEHOM 3TOM mporpeccuu yucio -30,87
Pewenne:

U3 ycnosus 3anaun cnenyert, uro a, +7d =-38 n a, +11d =-11.

3uaunt 4d =—7,2; d = —1,8 . BeisicHuM, SIBIISIETCS 1IN PElICHHE

ypasnenus — 11+ k - (— 1,8) = —30,8 HaTypanbHBIM YHCIIOM.
-1,8k=-198; k=11.

Tak kak 11 — HarypanbHOE uncio, To -30,8 momyyaercst JoO6aBIEHHEM K

a,, OJMHHAILATH d . CnenoBarensHo, -30,8 sBIseTCs qBaLATH TPETHUM

YWICHOM JAAaHHO MPOTpecchu.
OrtBer: Yncno -30.8 sBISETCS WICHOM MPOTPECCHU.

bayst Kpurepun onieHKU BBINOIHEHMS 3a1aHUs
2 Pelwenue 3agaun BEpHO, OIYYEH BEPHBIM OTBET.
1 [Ipu BepHBIX pacCyXACHUAX AOMYIICHAa BRIYNCIUTEIbHAS OMINOKA WM
OIKCKa, BO3MOYKHO MIPHUBEIIAS K HEBEPHOMY OTBETY.
0 Hpyrue ciayyau, He COOTBETCTBYIOIINE YKA3aHHBIM KPUTEPHSIM.
2 Maxkcumanvuwiil bain




JlBa nemniexoa NOMKHBI BEIATH HABCTpedy APYT APYTy U3 ABYX ITyHKTOB, CS Haiinure HauMeHblIee 3HAYECHUE BHIPAKEHHUA

paccrosHre Mexay KoTopbiMi 20 kv. Eciti nepBblii BBIHIET Ha or4aca \/ 2x -2y +10 + \/ X+3y—3 uykakuTe Mapsl sHAUSHMH X 1 ),
paHbIlIe BTOPOTO, TO OH BCTPETHT BTOPOTO IEIIexo/a yepe3 2,5 u mocie

cBoero Beixoaa. Ecnu BTOpOii BeiiiieT Ha 1 u paHbliie MepBoro, TO OH ;pu KOTOPBIX OHO NOCTHUTACTCA.
BCTPETHUT MEPBOTO Iermexona yepe3 2y 40mun TOCIe CBOETro BEIXOAA. ClIeHHe:
KakoBa ckOpOCTb KaI0ro Iemexoa’? OueBHIHO, \/ 2x=2y+10+ \/ X+ 3y —3 >0 npu Beex nomycTumbix

Pemenne: Ilycts X xm/u— CKOPOCTb IIEPBOIO HELIEX0A, @ )V KM/4— SHAYEHHAX X M V.

CKOPOCTB BTOporo, npudem X > 0 u y> 0. PaBeHCTBO Hy IO JOCTHUTaeTCs, KOrAa 00a claraeMpIX OJJHOBPEMEHHO PaBHEI

Torza B epBoM Cilydae NePBbIil MEmeXo | HaXOMJICA B Iy TH 2,5 vaca, a HYJIIIO, T.€. KOT/Ia X ¥ ) SBIISIOTCS PEUIEHUEM CHCTEMBI
BTOpOIi — 2 4aca. 3Ha4uT, BMecTe oHM mpouu 2,5X 4+ 2y, 410 cocTaBuio 2x-2y+10=0 [x—y=-5 [x—y=-5 (x-2=-5

Torma Bo BTOpoM citydae TEpBEIH Memexon Haxoawics B myTH 1 u 40 ymuw,
5 2 5 8 x=-3

T.€. 5 yaca, a BTOpOil — 2 — yaca, a BMECTE OHH MPOMILIH Ex + 5 ), 4uTo

>

y=2
Otser: 0; mpu x=-3, y=2.

5
coctaBmiio 20 KM, T.e. gx + Ey =20.

Bannel Kpurepun oueHKU BBINIOJIHEHMS 3a1aHUs
4 TTony4yeH BepHBIii 000CHOBAHHBIN OTBET.
2,5x+2y =20 YICH Bep
3 [Ipu BepHBIX pacCyXACHUSIX AOMYIICHa BEYNCIUTEIbHAS OMINOKA WIIH
3HayeHns X W ) HAUIEM W3 PEIICHHUs CHCTEMBI 4 5 8 npu ONIMCKA, BO3MOKHO ITPUBEIIAS K HEBEPHOMY OTBETY.
5 X+ g Y= 20 0 Jpyrue ciaydan, He COOTBETCTBYIONIHNE YKAa3aHHBIM KPUTECPHSIM.
4 Maxcumanvroiti 6aun
yenosun, uto X >0 u y >0 (*)
S5x+4y =40
; 4y =20, y=5.
5x+8y =60

Ipu y =5 monyuaem 5-x+4-5=40; 5x=20; x=4.
O06a HaifIeHHBIX 3HAYCHUS YAOBJICTBOPSIOT HEPABCHCTBAM (*) 3Hauur,

CKOpOCTH IEPBOTO Temexoaa 4 KM/4, CKOPOCTh BTOPOTO TEeIIeXoaa 5 KM/d.
Otger: CkopocTh NepBoro nemexoaa 4 KM/4, CKOpocTh BTOPOro
nemexona S km/4.

basel Kputepuu o1ieHKH BBIMOJHCHUS 3aaHUS

3 PernieHue 3a1aun BEpHO, MOJYYCH BEPHBIH 000CHOBAHHBIN OTBET.

) Ilo xomy pemieHHs IOMyIIEHA OJHA BBIYUCIUTEIbHAS ONIMOKA WM
OIKCKA, C €¢ YUETOM PEIICHUE TOBEICHO JI0 KOHIIA.

0 Jlpyrue ciay4au, He COOTBETCTBYIONINE YKA3aHHBIM KPUTCPHSIM.

3 Maxcumanvroiii Oain




Mooyne «I'eomempus» |

[c4 ]

Ha pucynke AB u CD mapamnensust. ZABK = 30°, ZKCD = 140°.

Haiinure Benmuuny yrina BKC.

Pemenue:
A E
UYepes Touky K mpoBeaeM Npsmyro N
KE, napannensHyto npsaMoit AB.
Yron BKE pasen yriny ABK &

paBaomy 30°, Kak  HakpecT

JexKaIme YTIIBI pu
napaenbHblx npaMeix AB u KE,
u cexymerr KB. F C B

Yraet KCD n KCF cMexHsble, 3Ha4uT, yroi KCF paseH 40°.

Yraer EKC u KCF paBHBI Kak HaKpeCT JIe)KaIllye YTIIb IPH ITapauIeIbHBIX
npsimbix KE u CD, u cexymeii KC.

3uaunrt, yroia BKC pasen 70°.

cropoHa PN paBHa cropoHe KM.
Takum oOpasom, B derblpexyroibHuke PKMN THpOTHBOIOIOXHBIC
CTOPOHBI PAaBHBI.
Takoii  4YeTBHIPEXyroNbHUK, IO MPWU3HAKy MapauienorpamMmma —
HapasuIenorpaMMm.

Y.T.1.

bayist Kpurepun oneHKU BBINOIHEHUS 3a1aHUS

3

I[OKaSaTeHBCTBO BEPHOEC, BCC IIarnu 000CHOBAHBL.

HOKaSaTeHBCTBO B oCJIOM BEPHOC, JAOITYIICHBI HCTOYHOCTH

2 (He0OOCHOBAaHHO PaBEHCTBO YTIIOB MapaijieorpaMMa WM HE yKazaH
MPHU3HAK PABCHCTBA TPCYTOJILHUKA)

0 Jpyrue ciay4au, He COOTBETCTBYIOIINE YKA3aHHBIM KPUTCPHSIM.

3 Maxcumanvroiii 6ain

Otser: 70°.
Bbasmel Kputepuu olieHKH BBINOJHEHUS 3a0aHUS

2 [losy4eH BepHbIli 000CHOBAaHHBII OTBET.
[Ipu BepHBIX paccyKAEHHSX NOMYyIIeHa BBIYMCINUTENbHAS OMIMOKA WU

1 onucka (TepernyTaHo Ha3BaHUE YIJIOB NPHU IMapaJUIENbHBIX HPSAMBIX),
BO3MO>KHO IIPUBE/IIAsI K HEBEPHOMY OTBETY.

0 Hpyrue ciayyau, He COOTBETCTBYIOIIME YKA3aHHBIM KPUTEPUSIM.

2 Maxkcumanvuwiil bain

Ha pucynxke ABCD - mapamnenorpamm. Ha ero cropoHax OTMe4YeHBI

touku P, K, M un N Tak, 910 BK = ND s BP =MD . Hoxaxwure,

YTO YEThIPEXYroJbHUK PKM N — napamienorpaMm.

Joka3zareabCcTBO. B K c
Tpeyronsauxu BPK u DMN paBHBI
[0 JIByM CTOPOHaM U YIIIy MEXAY
mumMu T.K. BK = DN, BP = DM,

/B=/D (mo CBOMUCTBY P m
mapajieIorpaMma).
3uraunt, ctopossl PK u MN paBHBL

A N D

BK = DN, 3naunt, AN = KC.
BP = DM, 3nauut, AP = CM.
ZA=/C (no cBoficTBY mNapaienorpaMma), 3HAauHT, TPEYTONbHHKH
APN u KCM paBHHI 10 JBYM CTOPOHAM W YTIIy MEXAYy HUMH. 3HAYHT,

Kaxnoe ocHoBanme AD wu BC tpaneuun ABCD mnponoiokeHo B 00e
CTOpOHBI. buccexkTtpucsl BHemHHX YriioB 4 u B 3Toi Tpamenuun
nepecekaroTcss B Touke K, Ouccektpuchl BHemHMX yroB C u D
nepecexatorcss B Touke E. Hailigure nepumerp tpanemuun ABCD, ecnu
JnrHa otpeska KE paBHa 28.

Pemenne: \ 0 B c P
Yt OBA u RAB - *
OJJHOCTOPOHHUE npH
HapauIebHbIX  TIPSIMbIX N, E
AD un BC u cexymieii AB.
3HAYUT UX CyMMa paBHa /\/ \/\
180°. :
R A D Q

BK — ouccekrpuca yrna OBA; /KBA = %LOBA .

AK — 6uccextpuca yrna RAB; /KAB = %4&4 B.

Torma cymma yrioB KAB u KBA paBHa 90°, 3Ha4uT TpeyronbHuk KBA —
HPSMOYTOJIBbHBIA. AHAaJIOTMYHO, TpeyronbHUK CED — NpsSMOYTOIBHBIH.
Touku K u E - TOYKM nepeceyeHns: OUCCEKTPUC BHEIIHHUX YIJIOB Tpareiu
ABCD, 3Hauut, K u E — paBHOyJJaJIeHbl OT MapajuIeIbHBIX NPAMBIX AD u
BC. (Touxa K pasnoyoanena om cmopon yena B OB u AB, u pasnoydanena
om cmopon yena A AB u RA, m.x. nexcum Ha Ouccekmpucax
COOMBEMCMEYIOUWUX Y2TI08).

Takum oOpazom, mpsimas KE mapamnensHa mpsMbiM AD u BC, u 1o
teopeme ®Daneca Touku M u N, cepeaunsl ctopoH AB u CD u MN —
CpeAHss IMHUS Tpanenuy (110 ONpeeNCHHUIO).




1
U3 npsmoyronsHoro tpeyronbuuka KBA, KN = EAB (KN — menuana,

IpoBeeHHas K rumnorteHyse). V3 mpsmoyronsHoro tpeyroinsHuka CDE,

EM = E CD (ME — menana, npoBesieHHast K THIIOTEHY3€).

P,ycp = AB+AD+ BC +CD = 2KN +2NM +2ME = 2KE

3Hauut, nepumerp tpaneuun ABCD paseH 56.
Otset: 56.

Bamer

KpI/ITepI/II/I OLICHKH BBIIIOJIHCHUW A 3aJaHUA

4

Xon peleHns BEpHBIi, BCE €ro Iary BhINOJIHEHb! IPAaBUIBHO, IOJIyUYeH
BEPHBIM OTBET.

XoJ pemeHHsl BEpHBIH, YepTEX COOTBETCTBYET YCIOBHIO 3a/add, HO
MIPOIIYIICHbl CYIIECTBEHHBIE OOBSICHEHHs (HANpUMep, OTCYTCTBYET
oobsacHenue, uyto KE conepkuT cpenHio0 JHMHHUIO Tparenwuu, WM,
OTCYTCTBYET CCHUIKA Ha CBOMCTBO TOYEK, JISKAIIUX Ha OUCCEKTpuce
yIJIa) WIN JIOMYIIEHa BEIYMCINTEIbHAS OINOKA.

(=]

Jlpyrue ciydau, HE COOTBETCTBYIOUINE YKA3aHHBIM KPUTEPHSM.

Maxcumanvroiii 6an




IIpemk3amenanuonuas padora Nel (2012-2013 yu.r.)

KoMMeHTapHH K 33aJJaHUSAIM M KPUTEPHH X OIICHMBAHUA

2 BapuaHT
Yacte 1

Kaxmoe BepHO BhIOMHEHHOE 331anue Yactu | onieHnBaetces B 1 6a.

Taonuuvt omeemos.
Mooynb «Anzebpay.

H€K0m0pble BO3MOJIICHblIE 6APUAHNIbL

omeemos
Al |2
A2 |4
A3 |1
A4 |3
B1 | 3,2
B2 |3
B3 | 143
B4 |1
Mooyne «l eomempusny.
Hexomopuie 603modicbie 6apuanmoi
omeemos

B5 | 20
B6 |6
B7 |8
B8 |3
B9 | 13 31

Mooynp «Peanvhas mamemamukay.

Hexomopwie 6o3mooichvie sapuanmul
omeemos
B10 | 7
B11 | 930
B12 | 200
B13 | 40
B14 | 0,975
B15 | 44
B16 | 13 31
Yacrtp 2
Mooyne «Anzeopa»

Yucno 10,4 sBisieTcsl MIECTHIM WICHOM apu(METHUECKON IMPOrpeccuu

(an), a 4YHucCJIo 5,8 ABIACTCA €€ IICCTHaAaTbIM YJICHOM. SIBnsercsa nu

YJICHOM 3TOH mporpeccuu uucio 6,27

Pemenne: M3 ycnosus 3amaun cnepyer, uro 4, +5d =10,4 n
a, +15d =5,8 . 3naunr 10d = -4,6; d = —0,46 . Boiscuum, sBrsercs

nu pemtenue ypasuenus 10,4 + k - (— 0,46) = 6,2 HaTypaabHBIM YHCIIOM.

—-0,46k =-4,2; k = —— . Tax xak
23

6,2 He

210 210

— HE€ HaTypaJIbHOC€ 4YHUCJIO, TO

TOJTy4acTCAa ,Z[O6aBJ'IeHI/IeM K a6 OCJI0T0 YHnciia d . CJ'ICZ[OB&TCHBHO,

6,2 He SABIISETCS YWICHOM JaHHOU TPOTPECCHUH.
OrtBert: Yucno 6,2 He SBISACTCSA WICHOM IIPOTPECCHU.

bayst Kputepun o11eHKH BBIIIOJIHEHUS 331aHUS
2 Pelwenue 3agaun BEpHO, OIYYEH BEPHBIM OTBET.
1 IIpn BepHBIX pacCyKAEHHUAX NOMYIIEHAa BBIYMCIUTEIbHAS OMNOKA MU
OIIMCKAa, BO3MOXHO IIPUBE/IIAsi K HEBEPHOMY OTBETY.
0 Jpyrue ciaydau, He COOTBETCTBYIOIINE YKa3aHHBIM KPUTEPHUSIM.

Maxcumanvroiii 6an




W3 n1ByX MyHKTOB, PacCTOSHUE MEXKAY KOTOPBIMH 36 KM, JOJKHBI BBIEXATh
HaBCTpedy ApYr Ipyry ABa Belocunenucra. Eciau mepsblil BelocHNEnucT
OTIIPAaBUTCSA B MyTh Ha | u paHbIIE BTOPOTO, TO OH BCTPETHUT €T0 Uepe3
lu 48mun mocne cBoero Bble3na. Ecnu BTOpoil oTnpaBuTCs B IyTh Ha 1 u
paHbIIIe IEPBOTO, TO OH BCTPETHUT TIepBOTO 4epe3 1y 36mun mocie cBoero
Bble3a. KakoBa cKopocTh Kax/10r0 BeJIocHIIeucTa?

Pemenne: HYCTI) X km/u— CKOPOCTh MEPBOT0O BEJIOCUIICANCTA, & ) KM/Y

— CKOpOCTb BTOpOro, npudeM x >0 u y > 0.

Torma B mepBoM cilydae IIEPBBIA BEJIOCHIEANCT HAXOMWICH B myTH 1,8
4aca, a BTopoit — 0,8 yaca. 3Hauut, BMecte onu npouutd 1,8x + 0,8y, uro

cocraBuio 36 km, T.e. ,8x+ 0,8y =36.

Torma Bo BTOpPOM cCilydae TEpBBIA BEJOCHIIEAWCT HAXOOWJICAd B ITyTH

0,6 uaca, a Bropoii — 1,6 waca, a Bmecte onn npoum 0,6x + 1,6y, uro

coctaBmwio 36 kM, T.e. 0,6x + 1,6y = 36.

3HaueHUusI X H y HaiimeM u3 pemieHusT CUCTEMBI

1,8x+0,8y =36 o

0,6x + 1,6y = 36
YCIIOBUH, YTO x>0ny>0(*).

18x+ 872360, 15¢ —180; x=12.

3x+8y =180

[pu =12 nomysaem 3-12+8y=180; 2y=36; y=18.

O0a HalileHHBIX 3HAYCHUS YIOBJICTBOPSIOT HEPaBEHCTBAM (*) 3Hauwr,

CKOpPOCTH TEPBOI0  BEJIOCUIIENUCTA

12 kM/4, CKOpPOCTH BTOpOTO

Bejocurrenucra 18 xkm/d.

Oteer: CkopocTh nepBOro Besocuneaucra 12 kM/4, ckOpocTh BTOPOro
Bestocumnenucra 18 km/4.

bannel

KpI/ITepI/II/I OLICHKH BBITIOJIHCHUA 3aJaHUA

PernieHue 3a1aun BEPHO, MOJYYCH BEPHBIH 000CHOBAHHBIN OTBET.

Ilo xomy pemieHHs IOMyIIEHA OJHA BBIYUCIUTEIbHAS ONIMOKA WM
OIIMCKA, C €€ YYETOM PELICHUE TOBEACHO 10 KOHIIA.

Z[pyFI/IC CJ1ydaun, HC COOTBCTCTBYIOIINEC YKa3dHHBIM KPUTCPUSAM.

3
2
0
3

Maxcumanouviii 6an

C3 Haiinure

HauMCHbBIICC 3HA4YCHUC BbIpaKCHUA

\/3x—2y—7 +\/x—y—3 U YKa)KUTE Iapbl 3HAUEHUH X U ), IpH

KOTOPBIX OHO JOCTUTACTCH.

Pemenue:

OueBHUIHO, \/3x -2y-T+ \/x —¥—32>0 npu Beex momycTUMBIX

3HAYCHUAX X U ) .

PaBenctBo HYJIIO JOCTUTA€TCA, KOrJa 00a ciraraeMbIx OIHOBPEMEHHO PAaBHBI

HyJI©0, T.6. Korma X W Y  ABIIOTCA  PCUHICHUEM  CUCTEMBI
3x=2y-7=0 jx=y+3 Jx=1
x—y-3=0 (y+3)-2y=7" |y=-2

Otser: 0; mpu x =1, y=-2.

Bast Kputepun olieHKH BBINOJIHEHUS 33 JaHUS
4 [TosydeH BepHBI 000CHOBAHHBIH OTBET.
3 [Ipn BepHBIX paccykKAEHHAX NOMyIIEeHa BBIYMCINUTENbHAS OMINOKA WU
OITMCKAa, BO3MOXHO ITPUBE/IIAsi K HEBEPHOMY OTBETY.
0 Jpyrue ciy4au, He COOTBETCTBYIOUINE YKA3aHHBIM KPUTECPHSM.
4 Makcumansvuwiil 6ain




Mooyne «I'eomempus» |

[c4 ]

0
Ha pucynke mpsameie AB u CD mapaiienbHBL, ZABM =130 ,
0
ZMCD =40". Haiinure Benmuuny yrina BMC.

Pemenne:

UYepes Touky M  mpoenem A B
npsmyto  ME, mnapaiensHyo

npsiMoit AB.

Yron EMB wu yron ABM

OJTHOCTOPOHHHE pu E M

napajuieNbHbIX NpsMeix AB u ME,
n cekymeit BM. 3Haunt, WX
cymma paBHa 180° (mo cBo¥icTBY
MapajuIeIbHBIX MPSIMBIX).

Torna yron BME pasen 50°.
VYraet MCD u EMC paBHBI KaK HakpecT JeXalllde MpU TMapaulelbHbIX
npsimbix ME u CD, u cexymeit MC. 3nauut, yron EMC pasen 40°.

VYron BMC pasen cymme yrnos BME u EMC. 3nauut, yron BMC pasen
90°.

C D

Taxxe, TpeyroabHukn APN u KCM paBHBI IO JBYM CTOpPOHaM U YTy
Mexay HuMU T.K. AP = MD., KC = AN, /A=/C (mo cBoiicTBY
napaJuienorpamma).
3Haunt, cropoHsl PN u MK paBHbl. 3HauuT, cTopoHa PN paBHa CTOpOHE
KM.
Takum oOpa3oM, B dYerblpexyroibHuKke PKMN MpOTHBOIIOIOXKHEBIE
CTOPOHBI PAaBHHI.
Takoif  4YeTBHIPEXyroNbHUK, TI0 MPU3HAKy [apauienorpamMmma —
MapaIenorpamMm.

Y.T.1.

bayst Kpurepun onieHKU BBINOJIHEHUS 3a1aHUs

3

I[OKaSaTeHBCTBO BEPHOC, BCC IIarnu 000CHOBAHBL.

I[OKaSaTeHI)CTBO B CJIOM BEpPHOC, JO0IMYyHICHBI HCTOYHOCTH

2 (HEOOOCHOBAHHO PAaBEHCTBO YIJIOB MapajuiejiorpaMMma WU HE yKa3aH
MIPHU3HAK PABCHCTBA TPCYTOJILHUKA)

0 Jpyrue ciay4au, He COOTBETCTBYIOIINE YKA3aHHBIM KPUTCPHSIM.

3 Maxcumanvroiii dain

OTtger: 90°.
Banner Kpurepun onieHKU BBINOIHEHUS] 3a1aHUs

2 [TomyueH BepHBII 000CHOBAaHHBIA OTBET.
[Ipu BepHBIX pacCyXACHUAX AOMYIICHA BBRIYNCIUTEIbHAS OMINOKA WM

1 omrcka (TepernyTaHo Ha3BaHUE YTJIOB IPU MapaJUIETBHBIX MPSIMBIX),
BO3MOJKHO IIPUBEAMIAsl K HEBEPHOMY OTBETY.

0 Jpyrue ciaydan, He COOTBETCTBYIONINE YKa3aHHBIM KPUTEPHSIM.

2 Maxcumanvnolil 6ain

Ha pucynxke ABCD - mapamienorpamMm. Ha ero cTtopoHax OTME4YEHBI

Touku P, K, M u N tak, 4To KC = AN S BP =MD . Jlokaxwure,

YTO YEThIPEXYrojJbHUK PKMN — napauienorpaMmm.

Joka3zareibcTBO. B K c
KC = AN, 3nauut, BK = ND.

PB = DM, 3unauut, AP = MD.
Tpeyronsauxu BPK nu DMN paBHBI
IO JIByM CTOPOHaM U YIIIy MEXAY
Humu T.K. BK = DN, BP = DM,
/B=/D (o CBOMCTBY
mapajIeorpaMma). A N D
3uraunt, ctopossl PK u MN paBHBL

Kaxmoe ocnHoBanue AD u BC Ttpaneumu ABCD 1npojomkeHO B 00e
cTopoHbl. buccekTpucel BHEmHUX yriioB A u B 3Toi Tpanmenuu
nepecekaroTcs B Touke P, Ouccekrpucel BHemHuX yrmoB C u D
mepecekaroTcst B Touke R. Haiiaure mepumerp tpamermun ABCD, ecnu
JUIMHa oTpe3ka PR paBHa 24.

Pemenne: o B c F
Vraet OBA u KAB -
OJTHOCTOPOHHHE npu
MapajuyICIbHBIX  TPSAMBIX

AD n BC u cexymuieii AB.
3HAYUT, UX CyMMa paBHa

180°. K A D Q

BP- 6uccektpuca yrina OBA; /PBA = % /OBA -

AP — 6uccextpuca yrna KAB; /PAB = % /KAB -

Torna cymma yrioB PAB u PBA paBHa 90°, 3HauuT TpeyroiabHUK PBA —
HIPSIMOYTOJbHBIN. AHAIOTMYHO, TpeYronbHUK CRD — NpsIMOYTOJIbHBII.
Touku P 1 R - TOYKH IepeceyeHus] OMCCEKTPUC BHEIIHUX YIJIOB Tparein
ABCD, 3naunt, P 1 R — paBHOyJalleHBl OT MapajuIeNbHBIX MPSAMBIX AD U
BC. (Touxa P pasnoyoanena om cmopon yera B, OB u AB, u pasnoydanena
om cmopon yena A, AB u KA, m.x. 1nexcum Ha Ouccekmpucax
COOmMEemMCmEYIOuUX y2108).




Takum oOpazom, mpsimass PR mapamnensHa npsMeiM AD u BC, u mno
teopeme Paneca Touku M u N, cepeaunsl ctopoH AB u CD u MN —
CpemHsis IMHUS Tpanenny (10 OTPEIENICHHIO).

1
U3 npsamoyronsHoro Tpeyroibhuka PB4, PN = EAB (PN — menuana,

NpoBeJeHHass K rumnotenyse). V3 mpsimoyrossHoro tpeyronbHuka CDR,

RM = E CD (MR — mMenuana, mpoBe/IeHHAs K TUIIOTEHY3€).

P,cp = AB+AD+ BC +CD = 2PN +2NM +2MR = 2PR

3naunt, nepumerp tpaneuun ABCD paseH 48.
Otser: 48.

banist Kpurepun onieHKU BBINOIHEHMS 3a1aHUS

XoJ penieHns BEpHbIH, BCE €T0 Iary BHIIOJHEHB! IPAaBUIIBHO, ITOTyYeH
BEpHBIN OTBET.

Xoxa peleHusl BEpHBIA, YEPTEXK COOTBETCTBYET YCIOBHUIO 3aladyd, HO
MIPOIYIICHbl CYIIECTBEHHbIE OOBSICHEHHs (HANpUMeEp, OTCYTCTBYET
3 o0bsicHeHue, uyTo PR comepKUT CpeqHIO JIMHMIO Tpamelyy, WM,
OTCYTCTBYET CCHUIKA Ha CBOMCTBO TOYEK, JICKAIIUX Ha OUCCEKTpuUce
yIJIa) WIK IONYyIIeHa BEIYUCINTEIbHAS OIINOKA.

(=]

Jpyrue ciaydau, He COOTBETCTBYIOLINE YKa3aHHBIM KPUTEPHSIM.

4 Maxcumanonwiii 6an
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