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MATEMATHUKA
HMHceTpyKuMs M0 BHINOJTHEHHIO Pad0ThI

O6miee Bpemst pabOThl — 235 MUHYT.

Bcero B pabote 26 3amanuii, u3 kotopsix 20 3amanuit 6azoBoro ypoBHs (4acts 1) u 6 3ana-
HUI MOBBIIIEHHOTO YpoBHs (4acTh II).

PaGota coctout u3 Tpex Mmoayieii: «Anredbpay, «I'eometpus», «PeanbHas MaTeMaTHKa.

Monynbs «Anrebpa» comepxut 11 3amanmii: B yacti | — 8§ 3amaHuii ¢ KpaTKUM OTBETOM
A1-A3, B1-BS5, B yvactu Il — 3 3aganus ¢ nonsusiM pemennem C1-C3.

Monyns «I'eomeTpusi» coaepkuT 8 3ajaHuil: B yactu | — 5 3agaHuil ¢ KpaTKUM OTBETOM
B6-B10, B wactu Il — 3 3aganus ¢ nonuem pemenuem C4—C6.

Monaynb «PeanbHasi MaTeMaTHKa» COACPKUT 7 3aJaHUIA: BCE 3alaHUS B YaCTH | ¢ KpaTKuMm
orBeTom B11-B17.

CHayvasia BbinosiHsANTe 3ananus yact [. CoBeTyeM HayaTh ¢ TOrO MOAYJIs, 3aaHUs KOTO-
pPOTO BBI3BIBAIOT MEHBIIIE 3aTPYIHEHUH, 3aTEM MEPEXOaUTe K APYrUM MoAylsM. s sKoHo-
MUU BpEMEHH IPOMyCKaiTe 3a7jaHue, KOTOpOe HE YAAETCs BBIIIOJHUTH Cpa3y, U NEPEXOIUTE K
cnenyromemMy. Ecimu octaneTcst BpeMsi, BBl CMOKETE BEPHYTHCS K MIPOMYIIEHHBIM 3a/1aHUSIM.

Bce HeoOxonnMBble BBIUMCIIEHUS M NIPe0Opa30BaHMs BHIMOIHANWTE B YepHOBUKE. Ecnu 3a-
JaHUE COAEPKHUT PUCYHOK, TO HA HEM MOXKHO BBINOJHATH HEOOXOIUMBIE BaM IOCTPOCHHS.
OOpariaeM BHUMaHHE HA TO, YTO 3aICH B YEPHOBHKE HE OYIyT YUYUTHIBATHCS NPU OLICHUBA-
HUHU paboThl. PekoMeHayeM BHUMATENbHO YUTATh yCIOBUE U MPOBOAUTH MIPOBEPKY MOTYyUEH-
HOT'O OTBETA.

[Ipu BbIMOTHEHUH 33a1aHUI YacTH | HYy>)KHO yKa3bIBaTh TOJILKO OTBETHI. [Ipu sTOM:

— IpU BBITIONTHEHUM 3a7aHuii A1-A3 oTBeTHI HEOOXOIMMO 3aHECTH B OJaHK OTBETOB AB
M0l HOMEPOM BbINOJHAEMOT0 3a1anus. K kaxxaomy 3amannto A1-A3 npuBeneHsl 4 BapuaHTa
OTBETA, U3 KOTOPHIX TOJIBKO OJIUH BEPHBII.

— oTBeTOM Ha 3amanus B1-B4, B6-B9, B11-B16 gomkHO OBITEH LIEJ0E€ YHUCIO WIN KOHEU-
Has JecsaThdHas 1pook. OTBET clieqyeT 3amucarh B OJlaHK 0TBeTOB AB crpaBa oT HOMepa BbI-
MOJIHSIEMOTO BaMH 33/1aHHs, HAUWHAas C TIEPBOM KIETOUKH.

— B 3aaHuu B5 TpeOyercs yCTaHOBUTH COOTBETCTBUE MEKIY HEKOTOPHIMH OOBEKTAMHU.
st 06bexToB A, b 1 B, pacnonoxeHHbIX B aji)aBUTHOM TIOPSIIKE, YKAKUTE COOTBETCTBYIO-
e Homepa o0bekToB 1, 2, 3 unm 4. Takum oOpa3omM, OTBETOM K 3aaaHuio B3 sBisiercs mo-
CJIeIOBATeNIbHOCTh LU(P, 3aNHCAHHBIX B YCTAHOBJIEHHOM IOpsiiKe 0e3 MpOoOesIoB U UCIIONb-
30BaHUA JPYTUX CUMBOJIOB, Harpumep: 214.

—otBeToM Ha 3amanus B10 u B17 sBnsercs mocienoBaTteabHOCTh UQP, 3alMUCAHHBIX B
1r0060M mopsake 6e3 MpoOesIoB M UCIONB30BaHUS JPYTUX CUMBOJIOB, Hanmpumep: 124. Oteet
clenyeT 3anmucath B O1aHK oTBeTOB AB crpaBa 0T HOMepa BBINOIHIEMOI0 BaMH 3aJaHusl, Ha-
YUHAas C IEPBOM KIETOUYKHU.

— [IPY UCTIPABJICHUU HEBEPHOTO OTBeTa B 3aAaHusaX B1-B17 3auepkHuTe cTapblii OTBET U
crpaBa 0e3 mpo0OesIoB 3aMUIINTe HOBBIH.

[Tpu Bemonnenun 3aganuit yactu Il (C1-C6) B 6mank orBeToB C HEOOXOAMMO 3amucaTh
000CHOBaHHOE pellIeHre U OTBET. TeKCT 3a7aHusl He clelyeT MepenuchiBaTh B OJaHK, HEOO-
XOJUMO JIUIIIb YKa3aTh €ro HOMep.

KontponbHO-U3MepUTENbHbIE MaTEpHalibl, BbIIAHHBIE YYaCTHUKAM 3K3aMEHa, MOTYT HC-
MOJIb30BaThCS B KAYECTBE YEPHOBUKOB.

[Tonp30BaThCs KATBKYIATOPOM HE pa3peliaeTcs.

bannibl, monydyeHHble 3a BEpHO BBHINOJHEHHbIE 3aJaHUs, CyMMHpYIOTCcs. i ycneunrHoro
NPOXO’KJCHHUS UTOTOBOH aTrTecTaliui HeOOXOAMMO HaOpaTh B CyMME HEe MeHee 8 0ajioB, HO
13 HUX HE MeHee 4 0auioB Mo MOy «Anredpa», He MeHee 2 6aiIoB Mo Moayito «I'eomeT-
pus», 1 He MeHee 2 0aioB o Moayo «PeanpHas MaTreMaTukay.

XKenaem ycnexa!
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Yacte 1

Moayab «Aaredpa»

Ipu evinonnenuu 3aoanuii A1-A3 6 bnanke omeemos AB nod K00oM 8blNOIHAEMO20 8AMU
3a0anus nocmasbme 3HAK «X» 6 KIeMmouKy, HOMep KOMOpOU COOMBEmCmeEyenm HoMepy
8bIOPAHHO20 6aMU OMEemd.

Al 3HaueHHME KaKOT0 M3 YKa3aHHBIX HUXKE BBIPAKEHUM MOJI0KUTEIBHO?
1) =(-0,7)-(-0,3) 3) 1,2°-1,2
23 gy L3535
3 4 2,5-1,5
A2 Kakoe u3 uyncen oTMe4eHO Ha KOOPAUHATHOW NPSIMOUA TOUKOM A?
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OKpy>XHOCTb, HW300paK€HHass Ha PHUCYHKE, 3aJaeTcsi YpPaBHEHHEM

x> +y>=16. Hcmomp3ys 3TOT PHUCYHOK, ONpPEICIHWTE, Kakas M3 CHCTEM
YPaBHEHUU HE UMEET PELICHUM.
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Omeemom na 3adanuss BI—B4 Oondcno 6vimv yenoe yucio uiu KoHeuHdas OecimuyHas
0pobb. Omeem cnedyem 3anucams 6 b1anke omeemoe AB cnpasa om nomepa evinonnsemo2o

eamu 3a0anus, HayuHas c nepeol kiemouku. Kaoxxcoyio yugdpy, 3Hax mMumyc u 3anamyro
nuwume 8 0moeIbHoU Kiemouxe.

B1

B2

Pemmre ypaBHenue x(5-x)=8(5-x). Ecim ypaBHeHHE MMEET HECKOJBKO
KOpHEH, B OTBET 3aITUIINTE MEHBIIINA KOPEHb.

2 5
Havinure 3HaueHue BeIpaKeHUs
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B3

HNana apudmernueckas mporpeccus: —4; —1; 2; ... . Haiigure cymmy

INCPBLIX ACCATH €€ YJICHOB.

B4

CKOJIBKO LENBIX PEUICHU UMEET HEPABEHCTBO —4 < x—3,5<1,57

Omeemom K 3a0anuto BS sensiemcs nociedogamenvHocmsv yu@gp, 3anUCAHHbIX 6
YCMAHOBNIEHHOM NopsioKe be3 npodenos u UCnOIb308aHUA OPY2UX CUMBON08, Hanpumep. 214.
Omeem cnedyem 3anucamo 6 Oranke omeemos AB cnpasa om nHomepa evinonnsemozo eamu
3a0aHUs, HAYUHAsL ¢ nepsoll kiemouku. Kaxcoyo yugpy nuwume ¢ omoenibHol Kiemouxe.

BS

YcTaHoOBUTE COOTBETCTBHE MEX 1y Tpadukamu GyHKUIUNA U HopmyiaMu,

KOTOPBbIC UX 3a1ar0T.
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Monyas «I'eomerpus»

Omeemom na 3a0anus B6—B9 0ondicno Ovbimb yenoe 4ucio uiu KOHeuHdas O0ecsmuyHdas
opobdb. Omeem cnedyem 3anucams 6 Onanke omeemos AB cnpasa om nomepa 8bInoHAEMO20
e6amu 3a0anus, Hauuwas c nepeou kiemouxu. Kadxcoyrwo yugpy, 3Hax MuHyc u 3ansamyio
nuwume 8 0mMOeibHOU Kiemouke. EOunuybl uzmepenuti nucamo He HYyi#CHO.

JInmuHBl IBYX CMEXKHBIX CTOPOH NapajulelorpaMma OTHOCATCS Kak 2:3.

B6 | Haiinute nnuHy OONBINEH CTOPOHBI, €CIM IEPUMETP MapajlieaorpaMma
pasen 30.
B7 Ha pucynke £40C=120°, #DOB=80°. Halinure BemuuuHy yria DOC,
eciy yroji AOB — pa3BEPHYTHIM.
D
C
A 0 B
B8
Bepumnsl npsmoyronbauka 4ABCD MMEIOT COOTBETCTBEHHO KOOPIWHATHI
(-2:-2), (6:-2), (6:4), (-2;4). Haiimure opaMHaATy TOYKHM IEPECEYCHHS
JMaroHaje 3Toro NpsiMOyroJIbHUKA.
B9 B xaxnplii U3 IBYX KBaJpaToOB BIIMCAaHbl OKPYXKHOCTH. Pamnyc ogHOU U3

ATUX OKPY)KHOCTEH B 2 paza Oosblie panuyca apyroi. Ilnomans Gosbiiiero
KBaJpara pasHa 8. Haiaure nomanbs MEHbIIErO KBAIpaTa.

Omeemom k 3a0anuto B0 sasnsemcsa nociedosamenbHOCMy Yyugp, 3anUcanuvlx 8 10oom
nopsioke 06e3 npobdenos u UCNONb308aAHUSL OPYeUX CUMBONI08, Hanpumep. 214. Omeem credyem
3anucamo 8 b1anke omeemos AB cnpasa om Homepa 8bINOIHAEMO20 6aMU 3A0AHUS, HAYUHAS C
nepeoti kiemouxu. Kaxcoyio yugpy nuwiume 6 omoenvHou Kiemouxe.

B10 YKaXuTe B OTBETE HOMEPA BEPHBIX YTBEPKICHUI?

1) CmexHbI€ yIIIbl paBHBI.

2) Ilnomanp NpsIMOYroOJIbHUKA PaBHA IPOU3BEACHUIO JBYX €r0 CTOPOH.

3) CymecTByeT TpeyroiabHHUK, BBICOTa KOTOPOTO COBIAJAET C €r0 MEHbIIEH
CTOpPOHOM.

4) Yepes 1100bIe ABE TOUKU MOXET MMPOXOJAUTh O0Jiee OJHOM NPSMOIA.
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Monayab «PeanbHasi MaTeMaTHKa»

Omeemom na 3a0anusi B11 — B16 0onsicho Obimb yenoe yucio uiu KOHeuHas 0ecsamuyHas
0pobdb. Omeem ciedyem 3anucams 6 Oianke omeemos AB cnpasa om Homepa evinonrnsemo2o
eamu 3a0anus, HaYuHas ¢ nepeou kiemouxu. Kadxcoyiwo yugpy, 3Hax MuHyc u 3ansamyio
nuwume 8 omoenvbHol Kiemouxe. EOunuysl usmepenull nucams He Hys#cHo.

B11

B tabnuiie nmpuBeAeHBI CpelHUE Korace 9a ] 95| 95 | or | on

63J’IJ’IH, IMOJIYYCHHBIC Yy4YalllUMMUCA

Cpennmnii 6ann

43 | 46 | 48 | 44| 39
1o KJiaccy

JNEBATBHIX KJIACCOB OJHOM M3 IIIKOJI

Cankrt-IlerepOypra 3a KOHTPOJIb-
HYIO paboTy 1o Teme «CTaTUCTHKAY.

[lo nmaHHBIM TaONHIBI OINpPEAETUTE KOJUYECTBO KIACCOB, B KOTOPBIX
cpemHuil 0a Mo Kiaccy MpeBBINIAeT CPEAHUN Oallll BCEX JICBIITHKIACCHUKOB
TIIKOJTB.

B12

[lena xononunpHuka u ra3oBoit mutkl 10 000 py6reit u 8000 pybieii co-

OTBETCTBEHHO. Ha CKOJBKO MPOIEHTOB II€HA Ta30BOM IUIMTHI MEHBIIE ILIEHBI
XOJIOTUIBHUKA?

B13

Ha rpaduke, n3oOpakeHHOM Ha PHCYHKE, NPEICTABICHO HW3MCHCHHE

B14

OUPKEBON CTOMMOCTH OJHOM aKIUM Ta30700bIBalONIECH KOMIIAHUU B TEPBbIC
JBE HeAenu anpesis. B nepByto Heaelnto anpens OusHecMeH Kynui 14 akiui, a
NOTOM Tpojai UX Ha BTOpoi Hezaene. Kakyro HauOOIbIIyI0 NpUOBLIL MOT
NOJIYYUTHh OU3HECMEH?

pyb. &

1254

¥

1 2 14

Msta 6pocuiid 1o yriioM o = 30° K TJIOCKON TOPU30HTAILHON MTOBEPXHOCTH

3emii. Bpems monera msuya ¢ (B CEKyHIax) omnpenensercs o Gopmyiie

‘e 2v,sina
g

M4, €CJIA BpEeMs MOJIETa COCTAaBWIO 3 CeKyHbl. CUUTANTE, UTO YCKOPEHHUE CBO-
00HOIO MmageHuss g =10 m/c>.

. Onpenenure, ¢ KaKoil HayalbHON CKOpPOCTBIO v, (B M/C) Opocmiu
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B15 ManpuMk mpouiesl oT JoMa IO HalpaBJIeHUIO Ha BOCTOK 40 M. 3arem mo-

BepHy Ha cesep M npomen 30 M. Ha kakoM paccrosiHuu (B MeTpax) OT Joma
OKa3aJicd MaJIbYuK?

B16 Konkypc wucnonnuteneii mnpoBoautcs B 3 naHsA. Bcero 3assieno 40

BBICTYIUICHUH — TI0 OJHOMY OT KaxJoW cTpaHbl. B mnepBwii nenp 30
BBICTYIUIEHUW, OCTaJbHBIE pPAaCHpEACIICHbl IMOPOBHY MEXKIY OCTaBLIMMHUCS
nasMu. Tlopsimok BeICTyIUIEHUE onpenensieTcs kpeoduem. KakoBa BEpoOSATHOCTD,
YTO BBICTYIUICHHUE MpeacTaBuTelss Poccun cocTouTcst B TpeTUil 1IeHb KOHKypca?

Omeemom Kk 3a0anuto Bl7 sasnsiemcs nociedosamenbHOCmy Yu@p, 3anucautbix 8 1iooom
nopsioxe 6e3 npobenos u UCNOIb308AHUS OPY2UX CUMBON08, Hanpumep. 214. Omeem ciedyem
3anucamo 8 b1anke omeemos AB cnpasa om Homepa 6bINOIHAEMO20 6aMU 3A0AHUS, HAYUHAS C
nepeoil kiemouxu. Kascoyio yugpy nuwume 6 omoenvbHoll Kiemouxe.

B17 B Marasune mpoaaroTcst MsSUM YeThIpEeX I[BETOB (CHHUE, 3€JICHBIEC, KPACHBIE U

KEJThIE) U JABYX pa3MmepoB (Oosbliue U ManeHbkue). M3BecTHO, 4TO OfHA TO-
JIOBUHA BCEX MsAYeH — OojblIMe, a Apyras mojoBuHa — MajneHbkue. Ha nua-
rpaMMe OTPaKeHO pacmpeie]IeHue MsYeil 1o BeTaMm:

——

3eneHblid KpacHbIi Hentbii

YKaxuTe HoMepa BEPHbIX YTBEPKACHUM:

1) B marazune 60 MajaeHbKUX MSYEH.

2) Bce cunme Msiur MOTYT OBITh OOJIBIIUMH.

3) Bce maneHbkue MSiUM — CUHUE WUJTU KEThIE.

4) Cpenu ManeHbKUX Msiueld Hai1eTCsl XOTs Obl OJIMH 3€JICHBIMH.
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Yactp 2

Hpu BbINOJIHEeHUY 3a0anull dmotl yacmu 6 orank omeemos C nod KoOOOM 6bINOIHAEMO20

samu 3a0anus (C1-C6) 3anecume noinoe 060CHOBAHHOE peuieHue U Omeen.

Mopnyab «Anredpa»

C1

C2

C3

HatimuTe 3HaueHNE BHIPAKCHUS Xx° — 67/5x—1 pu x = J5+4.

JIBa cTpouTENs BBUIOKWIIN CTEHY M3 KUpnuyeH 3a 14 nHeu, npudem BTO-
POl MpUCOENMHWICS K MEpBOMY 4Yepe3 3 IHs Imocie Hadana pabotsl. M3-
BECTHO, YTO MEPBOMY CTPOMUTENIO Ha BHINOJIHEHHE BCEl pabOThl moTpedoBa-
Jock Obl Ha 6 1HEN OoJblle, YeM BTOPOMY. 3a CKOJBKO JHEH MOr Obl BBLIO-
’KUTb 3Ty CTEHY Ka)KJbli CTPOUTEIb, pabOTast OTAEIBHO?

4x* +12x+9, ecm x < —1,
[TocTpoiite rpadux pyHkuMu y = f(x), e f(x)=4 1 2
——Xx+—, eci x > —1.
3 3
[Tpu kakux 3HaueHUSAX x (QYHKUUS MPUHUMAET HETOJIOXKHUTEIbHbIE 3HaUe-

HUS?

Moayab «I'eomeTpus»

C4

CS

nepecekarorcst B Touke (. Jlokaxure, 4To Tpe-

Cé

K
Ha pucynke K4 u KB — X0OpAbl OKpYKHOCTHU C LICH-
TpoM B TOouke O, yron AKB paBen 45°. Haiinute nnuny
Xxopasl AB, eciy painyc OKPY>KHOCTH paBeH 4.
B
A
B M C

Mennanst AM n BN B TpeyronbHuke ABC v

yronbHuku AOB u MON 1io00HBI.
A

B tpaneuun ABCD c ocHoBanusimu BC u AD yron BAD pasen 20°, yron
CDA paBeH 70°, cpeaHsasl JUHUS paBHA 5, a IJIMHA OTPE3Ka, COCIUHSIOIIETO
CepeMHbI OCHOBaHUM, paBHa 3. Haiiqute ninvuHy ocHoBaHus AD.
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MATEMATHUKA
HMHceTpyKuMs M0 BHINOJTHEHHIO Pad0ThI

O6miee Bpemst pabOThl — 235 MUHYT.

Bcero B pabote 26 3amanuii, u3 kotopsix 20 3amanuit 6azoBoro ypoBHs (4acts 1) u 6 3ana-
HUI MOBBIIIEHHOTO YpoBHs (4acTh II).

PaGota coctout u3 Tpex Mmoayieii: «Anredbpay, «I'eometpus», «PeanbHas MaTeMaTHKa.

Monynbs «Anrebpa» comepxut 11 3amanmii: B yacti | — 8§ 3amaHuii ¢ KpaTKUM OTBETOM
A1-A3, B1-BS5, B yvactu Il — 3 3aganus ¢ nonsusiM pemennem C1-C3.

Monyns «I'eomeTpusi» coaepkuT 8 3ajaHuil: B yactu | — 5 3agaHuil ¢ KpaTKUM OTBETOM
B6-B10, B wactu Il — 3 3aganus ¢ nonuem pemenuem C4—C6.

Monaynb «PeanbHasi MaTeMaTHKa» COACPKUT 7 3aJaHUIA: BCE 3alaHUS B YaCTH | ¢ KpaTKuMm
orBeTom B11-B17.

CHayvasia BbinosiHsANTe 3ananus yact [. CoBeTyeM HayaTh ¢ TOrO MOAYJIs, 3aaHUs KOTO-
pPOTO BBI3BIBAIOT MEHBIIIE 3aTPYIHEHUH, 3aTEM MEPEXOaUTe K APYrUM MoAylsM. s sKoHo-
MUU BpEMEHH IPOMyCKaiTe 3a7jaHue, KOTOpOe HE YAAETCs BBIIIOJHUTH Cpa3y, U NEPEXOIUTE K
cnenyromemMy. Ecimu octaneTcst BpeMsi, BBl CMOKETE BEPHYTHCS K MIPOMYIIEHHBIM 3a/1aHUSIM.

Bce HeoOxonnMBble BBIUMCIIEHUS M NIPe0Opa30BaHMs BHIMOIHANWTE B YepHOBUKE. Ecnu 3a-
JaHUE COAEPKHUT PUCYHOK, TO HA HEM MOXKHO BBINOJHATH HEOOXOIUMBIE BaM IOCTPOCHHS.
OOpariaeM BHUMaHHE HA TO, YTO 3aICH B YEPHOBHKE HE OYIyT YUYUTHIBATHCS NPU OLICHUBA-
HUHU paboThl. PekoMeHayeM BHUMATENbHO YUTATh yCIOBUE U MPOBOAUTH MIPOBEPKY MOTYyUEH-
HOT'O OTBETA.

[Ipu BbIMOTHEHUH 33a1aHUI YacTH | HYy>)KHO yKa3bIBaTh TOJILKO OTBETHI. [Ipu sTOM:

— IpU BBITIONTHEHUM 3a7aHuii A1-A3 oTBeTHI HEOOXOIMMO 3aHECTH B OJaHK OTBETOB AB
M0l HOMEPOM BbINOJHAEMOT0 3a1anus. K kaxxaomy 3amannto A1-A3 npuBeneHsl 4 BapuaHTa
OTBETA, U3 KOTOPHIX TOJIBKO OJIUH BEPHBII.

— oTBeTOM Ha 3amanus B1-B4, B6-B9, B11-B16 gomkHO OBITEH LIEJ0E€ YHUCIO WIN KOHEU-
Has JecsaThdHas 1pook. OTBET clieqyeT 3amucarh B OJlaHK 0TBeTOB AB crpaBa oT HOMepa BbI-
MOJIHSIEMOTO BaMH 33/1aHHs, HAUWHAas C TIEPBOM KIETOUKH.

— B 3aaHuu B5 TpeOyercs yCTaHOBUTH COOTBETCTBUE MEKIY HEKOTOPHIMH OOBEKTAMHU.
st 06bexToB A, b 1 B, pacnonoxeHHbIX B aji)aBUTHOM TIOPSIIKE, YKAKUTE COOTBETCTBYIO-
e Homepa o0bekToB 1, 2, 3 unm 4. Takum oOpa3omM, OTBETOM K 3aaaHuio B3 sBisiercs mo-
CJIeIOBATeNIbHOCTh LU(P, 3aNHCAHHBIX B YCTAHOBJIEHHOM IOpsiiKe 0e3 MpOoOesIoB U UCIIONb-
30BaHUA JPYTUX CUMBOJIOB, Harpumep: 214.

—otBeToM Ha 3amanus B10 u B17 sBnsercs mocienoBaTteabHOCTh UQP, 3alMUCAHHBIX B
1r0060M mopsake 6e3 MpoOesIoB M UCIONB30BaHUS JPYTUX CUMBOJIOB, Hanmpumep: 124. Oteet
clenyeT 3anmucath B O1aHK oTBeTOB AB crpaBa 0T HOMepa BBINOIHIEMOI0 BaMH 3aJaHusl, Ha-
YUHAas C IEPBOM KIETOUYKHU.

— [IPY UCTIPABJICHUU HEBEPHOTO OTBeTa B 3aAaHusaX B1-B17 3auepkHuTe cTapblii OTBET U
crpaBa 0e3 mpo0OesIoB 3aMUIINTe HOBBIH.

[Tpu Bemonnenun 3aganuit yactu Il (C1-C6) B 6mank orBeToB C HEOOXOAMMO 3amucaTh
000CHOBaHHOE pellIeHre U OTBET. TeKCT 3a7aHusl He clelyeT MepenuchiBaTh B OJaHK, HEOO-
XOJUMO JIUIIIb YKa3aTh €ro HOMep.

KontponbHO-U3MepUTENbHbIE MaTEpHalibl, BbIIAHHBIE YYaCTHUKAM 3K3aMEHa, MOTYT HC-
MOJIb30BaThCS B KAYECTBE YEPHOBUKOB.

[Tonp30BaThCs KATBKYIATOPOM HE pa3peliaeTcs.

bannibl, monydyeHHble 3a BEpHO BBHINOJHEHHbIE 3aJaHUs, CyMMHpYIOTCcs. i ycneunrHoro
NPOXO’KJCHHUS UTOTOBOH aTrTecTaliui HeOOXOAMMO HaOpaTh B CyMME HEe MeHee 8 0ajioB, HO
13 HUX HE MeHee 4 0auioB Mo MOy «Anredpa», He MeHee 2 6aiIoB Mo Moayito «I'eomeT-
pus», 1 He MeHee 2 0aioB o Moayo «PeanpHas MaTreMaTukay.

XKenaem ycnexa!
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Yacte 1

Moayab «Aaredpa»

Ipu evinonnenuu 3aoanuii A1-A3 6 bnanke omeemos AB nod K00oM 8blNOIHAEMO20 8AMU
3a0anus nocmasbme 3HAK «X» 6 KIeMmouKy, HOMep KOMOpOU COOMBEmCmeEyenm HoMepy

6bl6paHH020 eamu omeema.

Al 3HaYeHUE KaKOro U3 YKa3aHHBIX HUKE BBIPAKEHUN OTPULIATENBHO?
1) —0,4-(~03) 3) 1,32 13
, 6 3 . 1,5-3.5
7 4 ) 2717
A2 Kakoe u3 uncen oTMe4eHO Ha KOOPAMHATHOU MPsIMOM TOUKOM A?
0 128 4
D5 28 )3 417
A3 OKpyXHOCTb, HW300paK€HHass Ha PHUCYHKE, 3aJaeTcsi YpPaBHEHHEM

x> +y*=36. Hcmonwp3yss STOT PHUCYHOK, OIPEACTUTE, Kakas W3 CHCTEM
YPaBHEHUU HE UMEET PEIICHUM.

\| [¥ |
- 9 2 _ 2 2
»= 1~ 1) x +y 36! 3) x +Yy 36,
A RN = -3x y=x+6
v N )
/ \
\|1
ok1 £ 2%+ y* = 36, (a2 g py? =
\ 2){ y = 1) x+y. 36,
\ 7 y=-6 y=9-x
N : /
AN \ AL
R =
\

Omeemom na 3a0anusi BI-B4 Oondcno Ovimb yenoe 4ucio uiu KOHeuUHAas O0ecAmuyHas
0pobb. Omeem cnedyem 3anucams 6 bianke omeemoe AB cnpasa om nomepa evinonrnsemoco
eamu 3a0anus, HayuHas c nepeol kiemouku. Kaoxxcoyio yugpy, 3Hak Mumyc u 3anamyro
nuwume 8 0mMoeIbHoU Kiemouxe.

B1

Pemure ypaBHeHune 2(x-7)=x(x—7). Ecim ypaBHEHHE HMEET HECKOJBKO
KOpHEH, B OTBET 3alUIIUTE OOJIbIINN KOPEHb.

B2

24.25°

Harlinnre 3HaueHre BhIpaKeHUS T
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B3

Hana apudmernueckas mporpeccus: —10; —6; —2; ... . Haiinure cymmy

B4

ICPBLIX ACCATH €€ YJICHOB.

CKOJIBKO LIEJIBIX pPEILICHUN UMEET HEPABEHCTBO —5,5< x+2,5<3?

Omeemom K 3adaunuro B5 saensemcs nocreoosamenvHocms yugp, 3anucaHHvix 6
YCMAHOBNIEHHOM NopsioKe be3 npodenos u UCnOIb308aHUA OPY2UX CUMBON08, Hanpumep. 214.

Omeem cnedyem 3anucamo 6 Oranke omeemos AB cnpasa om nHomepa evinonnsemozo eamu
3a0aHUs, HAYUHAsL ¢ nepsoll kiemouku. Kaxcoyo yugpy nuwume ¢ omoenibHol Kiemouxe.

BS

YcTaHoOBUTE COOTBETCTBHE MEX 1y Tpadukamu GyHKUIUNA U HopmyiaMu,

KOTOPBbIC UX 3a1ar0T.

TPADOUKHU
A, " B. y
\ /
N 1
1 L~
1 L
1 x P L
J/’
B. | y
/
’.
/(
1 -
0l 1 x|
W
)4
/[
/
DOPMYJIBI
= 3x
1y 5
2y=x*-x
y=x*+=x
— _é
4y .
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Monyas «I'eomerpus»

Omeemom na 3a0anus B6—B9 0ondicno Ovbimb yenoe 4ucio uiu KOHeuHdas O0ecsSmuyHdas
opobdb. Omeem cnedyem 3anucams 6 Onanke omeemos AB cnpasa om nomepa 8bInoHAEMO20
e6amu 3a0anus, Hauuwas c nepeou kiemouxu. Kadxcoyrwo yugpy, 3Hax MuHyc u 3ansamyio
nuwume 8 0mMOeibHOU Kiemouke. EOunuybl uzmepenuti nucamo He HYyi#CHO.

JInmuHBI ABYX CMEXKHBIX CTOPOH NapajuleslorpaMma OTHOCATCS Kak 3:4.

B6 | Haiigure juimHy MeHBIIEH CTOPOHBI, €CJIM IEPUMETD MapajuiesiorpaMma

paBeH 28.
B7 Ha pucynke £40C=130°, «DOB=75". Haiimute BenuuuHy yria DOC,
eciu yroii AOB — pa3BEpPHYTHIN.
D
C
A 0 B
B8
Bepumnsl npsmoyronbauka 4ABCD MMEIOT COOTBETCTBEHHO KOOPIWHATHI
(--3), (5%-3), (52), (-L2). Haiimure abcuuccy TOYKM NEpECEYECHHS
JMaroHaje 3Toro NpsiMOyroJIbHUKA.
B9 B xaxnplii U3 IBYX KBaJpaToOB BIIMCAaHbl OKPYXKHOCTH. Pamnyc onHOU U3

ATUX OKPYKHOCTEM B 3 pa3a MeHblIe paxuyca Apyroi. Ilnomans Oombiero
KBaJpaTa paBHa 18. Hanaure nomans MEHBIIErO KBAIpaTa.

Omeemom k 3a0anuto B0 sasnsemcsa nociedosamenbHOCMy Yyugp, 3anUcanuvlx 8 10oom
nopsioke 06e3 npobdenos u UCNONb308aAHUSL OPYeUX CUMBONI08, Hanpumep. 214. Omeem credyem
3anucamo 8 b1anke omeemos AB cnpasa om Homepa 8bINOIHAEMO20 6aMU 3A0AHUS, HAYUHAS C
nepeoti kiemouxu. Kaxcoyio yugpy nuwiume 6 omoenvHou Kiemouxe.

B10 VYKaXuTe B OTBETE HOMEPA BEPHBIX YTBEPKICHUN?

1) BeprukanbHbIC YTIIBI paBHBI.
2) Ilmomanp MpSMOYTOIBHOTO TPEYTOJIbLHUKA paBHA MPOU3BEICHUIO ABYX €0
KaTeTOB.
3) B paBHOOeApEeHHOM TpPEYTrOJbHUKE BBICOTA SBIIACTCS MEAMAHON W
ouccekTpucon
4) Yepes nr00bie ABE TOUKH MPOXOIUT MpsMasi U MPUTOM TOJIBKO OJHA.
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Monayab «PeanbHasi MaTeMaTHKa»

Omeemom na 3a0anus BI11-B16 dondcno Oblmeb yenoe yucio uiu KOHewHds 0ecamudnas
0pobb. Omeem cnedyem 3anucams 6 biarnke omeemos AB cnpasa om Homepa evinonrnsemo2o
amu 3a0anus, HauuHas ¢ nepeou kiemouxu. Kadxcoyiwo yugpy, 3Hax MuHyc u 3ansamyio
nuwume 8 0moenvbHol Kiemouxe. EOunuysl usmepenull nucams He HysicHo.

B11

B Ttabnuie npuBeneHbl cpeaHue

Kuacce 9a 90 9B 9r 9n

63,HJIBI, IMOJIYYCHHBIC Yy4YalllUMHCS

- Cpennmnii 6amn
JCBATHIX KJIACCOB OJHOU U3 IMIKOJI

41 | 46 | 49| 45| 39
1o KJiaccy

Cankt-IlerepOypra 3a KOHTpPOJIb-
HYy10 paboTy 1o Teme «CTaTUCTUKAY.

[lo panHBIM TAaOIUIBI OMNPEACIUTE KOJUYECTBO KJIACCOB, B KOTOPBIX
cpenHuii  0amn MmO KJAcCy HE MpEBBIIaeT CpelHuid Oamn  Bcex
JEBSITUKIACCHUKOB IIKOJIBI.

B12

Ilena xomommnpHuKa WU mbuiecoca 10 000 py6neir u 4000 pyOGraei co-
OTBETCTBEHHO. Ha CKOJBKO TIPOIIEHTOB IIeHA ThLIECOCA MEHBIINE IICHBI
XOJOAUIbHUKA?

B13

Ha rpajuke, nzoOpakeHHOM Ha PHCYHKE, MPEJICTAaBIECHO HW3MEHEHHE
OMpXKEBOM CTOMMOCTH OJHOW aKIuu HedTenepepadaThiBarOlIeil KOMIaHUU B
NEepBbIEC JIBE HENENU ampess. 3 ampess Ou3HeCMeH Kynui 12 akiuii, a motom
npoaain ux 8 anpesns. Kakyro npuObuib MOT OJIy4UTh OU3HECMEH?

PyoD.

200 o

L i

1 2 3 14

B4 Msiu Opocuiid o1 YoM o =30° K MJIOCKOW TOPU30HTAIBHON MOBEPXHOCTU

3emau. Bpems mnosera msya ¢ (B CeKyHAax) ompenenserca no Qopmyse
‘e 2v,sina

g
MsI4, €CJIM BpeMsl IoJIeTa cocTaBuiIo 4 cexkyHapl. CunTaite, 4TO yCKOPEHUE CBO-
00HOIO MmageHuss g =10 m/c>.

. Onpenenure, ¢ KaKoil HayalbHON CKOpPOCTBIO v, (B M/C) Opocmiu
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B15 ManpuMk mpomena oT JoMa 0 HampaBieHuto Ha 3anag 30 M. 3atem mo-

BepHYJ Ha ceBep u npouwen 40 m. Ha kakoM paccTostHuM (B METpax) OoT Joma
OKa3aJICsl MaJIb4YUK?

B16 Konkypc wucnonnureneii mnpoBomutca B 3 gHsA. Bcero 3aasieno 60

BBICTYIUICHUH — TI0 OJHOMY OT KaxJoW cTpaHbl. B mepBwii nenp 30
BBICTYIUIEHUW, OCTaJbHBIE PAaCHpPEACIICHbl MOPOBHY MEXKIY OCTaBLIMMHUCS
nasMu. [lopsimok BeICTYIUICHHE onpenensiercs kpeouem. KakoBa BEpOSITHOCTS,
YTO BBICTYIUIEHUE IMpenacraBurens Poccum cocroutrcss BO BTOPOM  JIEHB
KOHKypca?

Omeemom k 3adanuio Bl7 aensemcs nociedosamenbHoCms yu@p, 3anucaHbvix ¢ aooom
nopsioxke 6e3 npobenos u UCNOIb308AHUS OPY2UX CUMBON08, Hanpumep. 214. Omeem credyem
3anucamo 6 b1anKe omeemos AB cnpasa om Homepa 6bInoHAEMO20 6aMU 3A0AHUS, HAYUHASL C
nepeoti kiemouxu. Kascoyio yugpy nuwiume 6 omoenvHoul Kiemouxe.

B17 B marasune mpoaroTcsi MSuu 4eThIpeX IIBETOB (CUHUE, 3€JIEHbIE, KPACHBIEC U

KENThIE) U JABYX pa3MmepoB (Oosbiue W ManeHbkue). M3BecTHO, 4TO OfHA TO-
JIOBMHA BCEX MsS4el — OobInme, a apyras MojJloBUHA — MalieHbkue. Ha nna-
rpaMMe OTPakKeHO pacrpeieNIieHne MsYeil o 1IBETaM:

45
40 //
/A

N
o
NN

W

~
o

(9]
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NN
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=

YKaxure HoMepa BePHbIX YTBEPKICHUN:

1) B marazune 70 MajneHbKUX MsUeH.

2) Bce xenThie MSIYU MOTYT OBITh MaJI€HbKUMH.

3) Bce Gomnbiiive MsSYM — CHHHE WIIH JKEJITHIC.

4) Cpenu MaJeHbKUX MsUel HaIeTcsl XOTs Obl OJTMH 3€JICHBIN.
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Yactp 2

Hpu 6bINOJIHeHUY 3a0anuil smotl yacmu 6 orank omeemos C noo K0OOM 6blNOJIHAEMO20

samu 3a0anus (C1-C6) 3anecume noinoe 060CHOBAHHOE peuieHue U Omeen.

Mopnyab «Anredpa»

C1

C2

C3

HatimuTe 3HaueHnEe BRIPAKCHHS X~ —42x+2 pu x = J2-3.

JIBa Mactepa OKJIeWJIM 000SIMM KBapTHUPHI Ha 3Ta)ke B HOBOM JoMe 3a 15
JHEW, IPUYEM BTOPOU MPUCOEANHWICS K IEPBOMY Uepe3 7 AHEU MOociie Hayasa
pabotel. M3BecTHO, YTO MEpBOMY MacTEpy Ha BBITIOJIHEHHE BCEH PabOTHI
noTpeOoBaoch Obl HA 7 JHEH MEHBIIE, YEM BTOPOMY. 3a CKOJIBKO JHEH MOT
OBl BBITIOJIHUTB ATy pa0bOTy KaXKIblii MacTep, padoTasi OTAEIbHO?

4x* —4x +1,ecmm x <1,

[Toctpoiite rpaduk pyHkumu y = f(x), rae f(x)=3 1 3
—Ex+5, ecim x >1.

[Ipy kakux 3HA4YEHUSAX x (PYHKUIMUS TPUHUMAET MOJOXKHUTEIbHBIE 3HAUE-
HUAS?

Moayas «I'eomeTpus»

C4

C5

Cé6

Ha pucynke KA u KB — X0opAbl OKPY>KHOCTH C II€H-
tpoM B TOouke O, ZAKB=30'. Haiimure paauyc
OKPY>KHOCTH, €CJIH JITTMHA XOp.ibl AB paBHa 6.

Memuaust BM wu CK B
TpeyroyibHuke ABC mnepecekaroTcsi B © m
touke (. JlokaxuTe, dYTO Tpe- C
yroabHukd COB u KOM 1107100HBI. %

A

B tpaneuuu ABCD ¢ ocuoBanusmu BC u AD yron BAD pasen 25°, yroin
CDA paBeH 65°, cpenssis nuHus paBHa 10, a JuiMHA OTpe3Ka, COEAUHSIOLIErO
cepeauHbl OCHOBaHUM, paBHa §. Hanaure niuny ocHoBaHus AD.
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IIpemx3amenaunonnasi padora Ne 2 (2012—2013 yu. roa)
KoMMeHnTapum K 3aJaHUSIM U KPUTEPUH UX OIeHMBAHUS

1 Bapuant

Yacrtn 1

Kaxxmoe BepHO BBITIOJIHEHHOE 3a/1aHue YacTu | oniernBaetcs B 1 Ga.

Ta6J'II/ILILI OTBCTOB

Mopayab «Aaredpa»

Bosmoorcnvle eapuanmsl omeenios

Al |3

A2 |3

A3 |3

B1 |5

B2 | 0,5
B3 | 95
B4 |6

B5 134

Moayasb «I'eomeTpusi»

Bosmoorcnvle eapuanmsl omeenios

B6

9

B7 | 5o
B8 |,
BY |,
B10 | 5

((Peaﬂblll:f[loﬁi‘]::MaTl/IKa» BosmoorcHvie eapuanmsl omeenios
BIl |2

BI12 | 20

B13 | 7000

B14 | 30

BI5 | 50

B16 | 0,125

B17 | 12 21

Yactb 2

Mopayab «Aaredpa» |

HaiinuTe 3HaueHNe BRIpaKEHUS X - 6\/§x -1 mpu x= \/g +4.

Pemenue. HOI[CTEIBJ'I)ISI YKa3aHHOC 3HAUYCHUEC X B 3aJaHHOC BbI-
PaxXeHue, nojrydacm:

(J5+4)? —63/5(/5+4)—1=5+8/5+16-30—24/5 - 1=—-10-16+/5.

OTtBer: —10—16\/3.

banasl

KpnTepnn OIICHKH BBINMOJITHCHHUS 3aaHHUsA

2

Pemienue 3a/1auu BepHO, OJIy4EH BEPHBIN OTBET.

1

[Ipu BepHBIX BBIYMCIEHUSAX IOMYIIEHA OMKCKA, BO3MOXKHO
IIpHUBEINIAsl K HEBEPHOMY OTBETY.

0

[pyrue ciydam, HE COOTBETCTBYIOLIME YKa3aHHBIM KpHTeE-
PHSIM.

Maxcumanvhwiii 6ann




JIBa cTpouTeNs BRUIOKIIIA CTEHY U3 KHpIUdel 3a 14 mHel, mpu-
YeM BTOPOW MPHUCOSIWHUICS K TIEpBOMY depe3 3 IHs Mocjie Havaja
paboThl. M3BecTHO, YTO MEPBOMY CTPOUTENIO Ha BBHINOJIHEHHE BCe
paboTsl moTpeboBanock Obl Ha 6 AHEW Ooiblle, YeM BTOpOMYy. 3a
CKOJIbKO JTHEH MOT OBl BBUIOKUTH 3Ty CTEHY KaXKIbIH CTPOUTEIND, pa-
0oTas OTaeNbHO?

Pemenne. [TycTh nepBbIii CTPOUTENE MOKET BBUIOXKHUTH CTEHY 3a
X JHEH, TorJa BTOPOMY CTPOMTEII0 MOXKET BBUIOKUTH €€ 32 X —06

. 1
mHEH, mpudeM x > 6 (*). 3HaUNT, — — TPOU3BOIUTEIHHOCTD TIEP-
X

BOI'0 CTpOUTCIIA, a — HNPOU3BOAUTECIBHOCTL BTOPOro CTpPOHU-

14

TCIsA, — — 4YacCThb pa6OTLI, BBITIOJTHEHHOM NEPBBIM CTPOUTEIIEM,
X

11

x—06

— 4acCTb pa6OTI>I, BBIIIOJIHEHHOM BTOPBIM CTPOUTCIICM. CHGZ[O-

14 11
BaTeNIbHO, — + =1. Pemum 31O ypaBHEeHuWe mpu ycinoBud (*):

x x—6
14(x—6)+11x=x(x—6), 14x—84+11x=x" —6x, x> —31x+84=0,
x=3 wm x=28. HepaBeHcTBy (*) yJIOBIETBOPSAET TOJHKO 3HaYe-
Hrue x =28. 3HAYMT, IEPBBI CTPOUTENIb MOYKET BEUIOXKHUTH CTCHY 3a
28 mHel, a BTOpoit — 3a 22 IHA.
OTBeT: NEpBBIH CTPOUTEIH MOXKET BBUIOKHTH CTEHY 3a 28 JIHEH,
a BTOpor — 3a 22 aHsl.

Bamiabl KpnTepnn OIICHKH BBIINNOJIHCHUSA 3aJaHUSA

3 Penrenrie 3amaun BepHO, MOJTydeH BEPHBIN OOOCHOBAHHBIN
OTBET.
I[lo xomy pelieHus OOMyIICHA OJHA BBIYKUCIUTEIbHAS

2 OIIMOKA WU OIUCKA, C €€ YYSTOM pPEIICHUE JIOBEICHO [0
KOHIIA.

0 Hpyrue ciydaud, HE COOTBETCTBYIOIINE YKa3aHHBIM KPHTE-
pusim.

3 Marcumanvuwiii 6ann

[Moctpoiite rpaduk pynkuuu y = f(x), rae

4x* +12x+9, ecm x < —1,

f(x)=

2
——x+§, ecian x > —1.

3

[Ipu kakux 3HAYCHUAX X (QYHKIMS IPUHUMAET HEIMOJIOXKUTEIb-
HEIE 3HAUEHUA?

Pemenue. I'padux dyukumn y =4x” +12x+9 (y= (Zx + 3)2 )
— mapabosa, BETBM KOTOpPOIl HampaBiieHbl BBEPX, C BEPIIMHON B

TOUKE (—%; 0], y(—l) =1. [loctpoum gacTh mapadosl mpu x < —1.

I'paduk pyHKIMM Yy = —%x + %— npamasi, y(—-1)=1, »(2)=0.
IToctpoum yacTh npsAMOM mipu x = —1.

y)\

_2012\3?
2

OtBer: —%; [2;+).

banabl KpuTepI/m OICHKH BBINNOJHCHUSA 3alaHUA
4 ['paduk mocTpoeH BepHO, MOJTyUeH BEPHBINA OTBET.
3 I'padwik moCTpOCH BEpHO, MOTYUEH HEBEPHBIN OTBET.
0 [pyrue ciydan, HE COOTBETCTBYIOIIME yKa3aHHBIM KpH-
TEPUSIM.
4 Maxcumanvnoui 6ann




Monyab «I'eomeTpus

Ha pucynke KA u KB — XOpAbl OKPY>KHOCTH C LIEHTPOM B TOY-
ke O, LAKB =45°. Haiigute nnuHy Xopnabl AB, eciu paauyc OK-
PY>KHOCTH paBeH 4.

Pemenue:

1. ZAOB=2/AKB=90° 1o cBOiicTBYy K
BIHCAHHOTO YTJIA.

2. B Ttpeyroneuuke AOB: Z0 =90°,

AO=0B, AB=AON2 =4/2.
OtBer: AB=4/2 .

banasl Kputepnu oueHKH BbINOJHEHUS 3a1aHUS

3 JlokazarensCcTBO BepHOE, BCe Iarn 000CHOBAHEL.

I[OKaSaTeJH)CTBO B I€JIOM BEPHOC, JONYIIECHBI HETOUYHOCTHU

2
B 00OCHOBAaHUSX WJIA OIUCKHU.

0 Jlpyrue ciyd4au, He COOTBETCTBYIOIIME YKa3aHHBIM KpH-
TEPHSIM.

3 Maxcumanvhviil 6ann

Cé

B
IIpumeuanue. Y4vamuecss MOIJH TpUME- 4
HUATH TEOPEMY CHHYCOB JUISI TPEyTOIhHHUKA
: 2
AKB: AB=2Rs1nAKB=2-4-7=4\/5.
Bbanabl KpnTepml OLICHKU BBINNOJIHCHUSA 3aJaHUSA
2 [TomrydeH BepHBIi 000CHOBAaHHBIN OTBET.
[Ipu BepHBIX pacCyXACHHAX IOIyIIEHA BHIYMCIUTEIbHAS
1 ommOKa WM OMHUCKA, BO3MOXKHO MPUBENAIIAS K HEBEPHOMY
OTBETY.
0 [pyrue ciy4an, He COOTBETCTBYIOIINE YKa3aHHBIM KpHTeE-
pUsIM.
2 Maxcumanvusiii bann

Menunansl AM u BN B Tpeyroibauke ABC nepecekaroTcsi B TOU-
ke O. Jlokaxwure, 9to Tpeyroasauku AOB 1 MON nogo0OHEL.
Jloka3zaTeabCcTBO: B v c

1. Ipsimie MN u AB na-
paJIeNbHBI 110 CBOWCTBY CpE- V
HeW JIMHUH TPEYTOJIbHUKA.

2. ZAMN = /ZBAM  kak N
HAKPECT JICHKAIIIE YTIIEL.

3. 4BOA=/ZMON xax
BEpPTUKAJBHBIC YTJIEL. 4

Tpeyronsuuku AOB u MON nogoGHBI 110 IBYM YTJIaM.
UYro u TpeOOBanIOCh 10KA3ATh.

B Tpanemun ABCD c¢ ocHoBanusmMu BC u AD ZBAD =20°,
ZCDA ="70°, cpenHsisi TMHUSA paBHA 5, a JUIMHA OTpe3Ka, COCIUHSIIO0-

LIEro CepenHbl OCHOBaHWU, paBHa 3. Hailnute nnMHY OCHOBaHUS
AD.

Pemenne.
1. [pomomxum GokoBble cTOpoHbl AB 1 DC 1o mepecevyeHus B
Touke K. K

L\,
LN

A

2. Tpeyrompauk AKD — mupamoyromsHbii ( LK =90°). Ilo-
CTpOUM B 3TOM TpeyrojbHuke meauany KP. Torma touku L u F'—
cepenunbl oTpe3koB BC u MN COOTBETCTBEHHO.

3Hauut, LP=3,a LF:FP:%LP:LS.

1
3. B tpeyronsnuke KMN KF :EMN =2,5 (mo cBOHCTBY Me-

JMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA).

4. KL=KF-LF=2,5-1,5=1.

5. KP=KL+LP=3+1=4.

6. B tpeyronsuuke AKD AD =2KP=2-4=8 (10 CBOICTBY Me-
JUaHbI IPSMOYTOJIBHOTO TPEYTOJIBHHUKA).

Orteer: 8.
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4 XoJ pelieHus BGpHBIfI,U BCE €ro Ilard BBINIOJIHEHBI IIpa-
BWJIbHO, IOJTy4Y€H BEPHBIM OTBET.
Xop pelieHus BEpHbIN, YePTEXK COOTBETCTBYET YCIOBHUIO 3a-

3 Jla4d, HO TIPOMYIIEHBI CYIIECTBEHHbIE OOBSICHEHUS WU JIO-
MTyIIeHA BRIYUCIIATENLHAS OMHOKA.

0 Jpyrue cityyau, HE COOTBETCTBYIOIINE YKA3aHHBIM KpUTE-
pHUsIM.

4 Maxcumanvuoiil 6ann




I[Ipemdk3amenaunonnas padéora Ne 2 (2012—2013 yu. roa)
KomMmeHTapuu K 3aJaHUAM M KPUTEPUH UX OLlCHUBAHUS

2 BapHaHT

Yacrtn 1

Kaxxmoe BepHO BBIITOMTHEHHOE 3aMaHue 9acTH | oreHnBaercs B 1 6ait.

TabOnuus! OTBETOB

Moayab «Aareopa»

Bosmooicnvle eapuaHmsl omeemnoes

Al |4
A2 |3
A3 | 4
B1 |7
B2 | 0,25
B3 | 80
B4 |9
B5 | 214

Monyas «I'eomerpus»

Bo3zmooicnvle eapuanmsl omeenios

B6 | .

B7 125

B8 |,

B9 |,

B10 | 14 41

«Pea.nbﬂlxloﬁizzmmnxa» Boszmooicnvie sapuanmul omeemos

B11 |3

B12 | 60

B13 | 2400

B14 | 40

B15 | 50

B16 | 0,25

B17 | 2

Yactb 2

Moayan «Aaredopa»

HaiinuTe 3HaueHMe BHIPAKEHHS X~ — 42x+2 Ipu x = J2-3.
Pemenne. [loncrapnss ykazaHHOE 3HAUEHHE X B 3aJaHHOE BbI-
pakeHHe, MOJTydaeM:

(N2 -3 —42(N2-3)+2=2-6v2+9-8+124/2 +2=5+62.

OtBet: 5+ 6\/5 .

banbl

KpnTepuu OLICHKH BBINOJHCHUSA 3aJaHUs

2

Pemenue 3aaa4u BEPHO, MMOJYUYCH BepHHﬁ OTBCT.

HpI/I BCPHBIX BBIUMUCIICHUAX NOITYHICHA OIIMCKa, BO3MOXKHO

! MpUBEAIIast K HEBEPHOMY OTBETY.

0 Jlpyrue ciydad, HE COOTBETCTBYIONIHE YKA3aHHBIM KPHTE-
PHSIM.

2 Maxcumanvuoiil 6ann




JlBa Mactepa okJenmtn 000sSIMH KBapTHUPHI Ha 3Take B HOBOM JI0-
Me 3a 15 aHel, mpuueM BTOPOH NMPUCOEAMHUIICS K TIEpBOMY depe3 7
IHEH mocie Hadana padoTel. M3BecTHO, YTO MEpBOMYy MacTepy Ha
BBITIOJTHEHNE BCeil paboThl moTpeboBanock Obl Ha 7 JHEW MEHbIIE,
4eM BTOPOMY. 3a CKOJIbKO JJHEH MOT OblI BHINOJIHUTH 3Ty paboTy Ka-
JKABII MacTep, padoTast OTJEIEHO?

Pemenne. [lycTs mepBblii MacTep MOXKET BBUIOKHTH CTEHY 3a
X JHEH, Torga BTOPOMY MacTepy MOHaJoOUTCS Ha 3TO X+ 7 IHEH,

1
npuaeM x>0 (*). 3HaUMT, — — MPOU3BOIUTEIHHOCTH IEPBOTO
X

15
Mmacrepa, a — MPOM3BOJUTEIBHOCTh BTOPOTO MacTepa; — —
X

4acTh pa0OThI, BBIIOJHEHHON NEPBBIM MAacTepOM, —— — YacTh
x+7
paboThl, BBIMOJHEHHOW BTOpbIM  MacTtepoM. ClenoBaTelbHO,

E+ 8 =1. Pemmm 51O YypaBHeHme mpu ycimoBu:m (*):
x x+7

15(x+7)+8x=x(x+7), 15x+105+8x =x" +7x, x> —16x—105=0,
x=21 nmu x=-5. HepaBeHctBy (*) yJI0OBIETBOPSIET TOJIBKO 3HAYE-
HUe x =21. 3HauuT, MepBBI MacTep MOXET BBUIOKHTH CTEHY 3a
21 nenp, a BTOpoit — 3a 28 gHEH.

OTBeT: NIepBBIil MacTep MOXKET BBUIOKUTH CTEHY 3a 21 JieHb, a
BTOpOH — 3a 28 mHEH.

Bamiabl KpnTepnn OILICHKH BBIINNOJIHCHUSA 3aJaHUSA

3 Penienrie 3amauu BepHO, MONyueH BEPHBI OOOCHOBAHHBIN
OTBET.
I[lo xomy pelieHus OOMyIICHA OJHA BBIUMCIUTEIbHAS

2 OIIMOKAa WU OIUCKA, C €€ YYSTOM pPEIICHUE JTOBEACHO [0
KOHIIA.

0 Hpyrue ciy4aud, HE COOTBETCTBYIOIINE YKa3aHHBIM KPHTE-
pusiM.

3 Maxcumanvuwiil 6ann

[Moctpoiite rpaduk pyHkuun y = f(x), roe
4x* —4x+1,ecm x < -1,
f(x)= 3
——x+—, ecimx>-—l.
2 2

[Ipu kakux 3HaUEHUSX X (PYHKIHMSA MPUHUMAET MOJIOKHUTEIbHBIC
3HaAUEeHUA?

Pemenue. [padux Gynkuun y=4x> +12x+9 (y= (Zx + 3)2 )
— mapabosna, BETBM KOTOpPOIl HampaBlieHbl BBEPX, C BEPIIMHON B

TOUKE (%, O), y(l) =1. [loctpoum wacTs mapadomnsl pu x <1.

I'paduk pyHKIMM Y = —%x + % — npsamas, y(1)=1, y(3)=0.
IToctpoum yacTp nipsiMol Tipu x > 1.

y)\

VAN

of11 |2 X
2
OTtBerT: (—oo;l) ) (1;3)
2 2
Banabl KpﬂTepvm OLICHKH! BBINNOJTHCHUA 3aJaHUA
4 I'paduk mocTpoeH BEpHO, MOJyUEH BEPHBIN OTBET.

I'paduk mocTpoeH BEpHO, MOIYy4YEH HEBEPHBIH OTBET.

[pyrue ciaydan, HE COOTBETCTBYIOIIME yKa3aHHBIM KpH-
TEPUSIM.

3
0
4

Maxcumanvroiii 6ann




Monyab «I'eomeTpus

C4

Ha pucynke KA n KB — XOpJibl OKPY>KHOCTH C IIEHTPOM B TOY-
ke O, ZAKB =30°. Haiizure pammyc OK-
PY>KHOCTH, €clii JJInHa XopAbl AB paBHa 6. K

Pemennue:
1. ZAOB=2/4AKB=60° mo cBOicTBY

BIIMCAHHOI'O yTJIa.

2. Tpeyronsuuk AOB — paBHOCTOpPOH-
Hui, 3HauutT, AO = AB =6.
OtBet: A0 =6.
B
A
Bamiabl KpnTeplm OICHKHU BBIINNOJTHCHUSA 3a/1aHUA
2 [TomydeH BepHBIi 000CHOBAaHHBIN OTBET.
[Ipu BepHBIX pacCyXICHHUSX IOIMYICHA BBIYUCITHTEIbHAS
1 ommOKa WM OMHCKA, BOBMOKHO TPUBEIIAs K HEBEPHO-
MY OTBETY.
0 Hpyrue ciydan, He COOTBETCTBYIOIIHE yKa3aHHBIM KpH-
TEPUSIM.
2 Maxcumanvuviil 6ann

Menmnanst BM n CK B Tpeyronbanke ABC nepecekaroTcsl B TOU-
ke O, [lokaxwure, uto Tpeyronbuuku COB 1 KOM nono6HEbI.

Joka3zaTenbcTBO:

1. Ilpssmbie MK u BC
napajulesibHbl MO0 CBOM-
CTBY CpEOHEH JIMHUU
TPEYroJbHUKA.

2. /BMK =/ZCBM
(xax HakpecT nexamue A
YTJIBI).

3. ZBOC = ZMOK (xakx BepTUKaIbHBIC YTIIBI).

Tpeyromsaukun COB 1 KOM 110m00HBI TIO IBYM yTJIaM.

Uro u TpeboBanock 10Ka3arh.

banasl Kputepnu oueHKH BbINOJHEHUS 3a1aHUS

3 JlokazarensCcTBO BepHOE, BCe Iarn 000CHOBAHEL.

I[OKaSaTeJII)CTBO B IEJIOM BE€PHOC, JONYIIECHBI HETOUHOCTU

2
B 00OCHOBAHUSX WJIA OIUCKHU.

0 Jlpyrue ciydvau, He COOTBETCTBYIOIIME YKa3aHHBIM KpH-
TEPUSIM.

3 Maxcumanvhwiii 6ann

Ceo

B tpaneuuu ABCD ¢ ocHoBauusmu BC u AD /BAD = 25°,
ZCDA =65° cpennss nuaus paBHa 10, a I1IMHA OTpe3Ka, COENHU-
HAIOIIETO CEPEeIMHBI OCHOBaHWM, paBHa 8. Haiinure mnmuHy OCHOBa-
Hug AD.

Pemenne.
1. IIpomomxum OokoBble CTOpOHBI AB u DC 10 mepecedeHus B

Touke K.

K
B L C
N/ 8
/ /F ] N\
A P D

2. Tpeyronsuuk AKD — npsimoyronsHbiid ( LK =90°). IToctpo-
UM B 3TOM TpeyronbHuke meauany KP. Torna touku L u F— cepe-
THBI 0Tpe3koB BC 1 MN COOTBETCTBEHHO.

3naunt, LP=8,a LF=FP=%LP=4.

3. B tpeyronsauke KMN KF :%MN =5 (mo cBOWCTBY Menua-

HBI IIPSIMOYTOJIEHOTO TPEYTOJIhHHKA).

4. KL=KF -LF=5-4=1.

5. KP=LP+KL=8+1=9.

6. B tpeyronmpanke AKD: AD=2KP=2-9=18 (110 CBOWCTBY
MEIUAHBI IPSMOYTOJIBHOTO TPEYTOJIBLHUKA).

Orteer: 8.



banasl Kpurepnu oueHKH BbINOJHEHNUS 321aHUS

4 XoJ pelieHust BEpHbIN, BCE €ro 1Iard BHIMOJHEHbI MPaBUIb-
HO, II0JIyYEH BEPHBIN OTBET.
XoJ pelleHus BEpHbIN, YEPTEK COOTBETCTBYET YCIOBUIO 3a-

3 Jla4d, HO TIPOMYIIEHBI CYIIECTBEHHbIE OOBSICHEHHS WU JIO-
ITyTIeHA BRIYUCIIATEIbHAS OMNOKA.

0 Hpyrue ciiyyau, HE COOTBETCTBYIOIINE YKAa3aHHBIM KpUTE-
pHsSIM.

4 Maxcumanouwiii bann




IIIxanpl onleHUBaHUA

[To pesynapraraM HIMArHOCTUYECKOH pabOTHI OTMETKH IO TpeaMeram «AnreOpa» u
«['eomeTpus» MOTryT OBITH BBICTAaBICHBI (IO OJHOMY WJIM OOOMM IpeaMeTaM) B KIIACCHBIH
JKypHAJI Ha YCMOTPEHHME Y4HUTENs MareMmMaTukd. IIpu 3ToM criexyer pyKOBOIACTBOBATHCSA
CIITYFOIMU PEKOMEHIAIHSIMHU.

1.1. Yuamwiics momy4aer yAOBIECTBOPUTENIBHYIO OIICHKY IO MaTEeMaTHKE MpPU YCIOBUH,
41O OH HabOpays He MeHee 8 OamioB. [Ipuyem, He MeHee 4-X OAJIOB 3a MOIYJIb «Anredpay, He
MeHee 2-X OayuioB 3a Moayib «['eomerpusi» M He MeHee 2-X OaisioB 3a Moayib «PeanbHas
MaTEeMaTHKa.

MaTtemaTHuKAa

OTMeTKa o | «2» «3» «4y» «5»
MATHOAIIEHOM IIKaJIe

Cymmapnbiii  G6amn 3a | 0-7 8-15 16 - 22 23 -38
paboTy B 11e7I0M

Ecnm ywammiics, Harpumep, HaOpan 6-1-2 6auioB, TO B IIEJIOM CUMTAETCS, YTO paboTa HE
BBITIOJTHCHA.

1.2. B ciyyae ycnemHoro mpeooJieHUsi MUHUMAJIbHOTO 1Opora OlEHKa MO JAMCIUIUINHE
«Anrebpay BBICTABIISACTCS B COOTBETCTBUH CO CJICIYIOMICH IITKAJIOM:

Auredpa

OTMeTKa mo | «2» «3» «4y» «5»
MATHOAIIFHOM IIKaJe

Cymmapnbiit  6amn mo | 0-3 4-7 8-10 11-17
MOAYJITI0 «AnreOpay

1.3. B ciyuyae ycnemrHoro mpeooJieHUsi MUHUMAJIbHOTO 1Opora OLEHKa MO JAMCIUILUIMHE
«I"eoMeTpus» BBICTABIISIETCA B COOTBETCTBUH CO CJICAYIOIIEH IIKAIOM:

I'eomerpus

OTMeTKa mo | «2» «3» «4y» «5»
NATHOAIIIBHOM IIKajIe

Cymmapupii 6amn mo | 0-1 2-5 6-8 9-14
Moy «I'eomeTpus»

bannel, HaOpanHbele 3a OOk «PeanpHas MaremMaTuka», NPU BBICTABICHUHM OICHKH 10
«Anredpe» u «I'eoMeTpu» HE YUUTHIBAIOTCA.

3aBenyroumii kadeapoit
(HU3UKO-MaTEMaTHYECKOTO
oOpazoBanus CII6AIIIIO E.}O.Jlyknuuesa

IIpencenarens pernoHaIbHOU
MpeAMETHOM KOMUCCUHI H.A.3opuna




	1
	Часть 1
	А1
	А2
	А3
	B1
	B2
	В3
	В4
	B5
	B6
	B7
	B8
	B9
	B10
	В11


	2
	Часть 1
	А1
	А2
	А3
	B1
	B2
	В3
	В4
	B5
	B6
	B7
	B8
	B9
	B10
	В11


	Критерии 1
	Критерии 2
	Шкала оценивания

