HNHcTpyKIus 10 BHINOJIHEHUI0 PadoThI

Ha BpImosnHeHne »K3aMEHAIIMOHHONW pabOTHI M0 MaTeMaTHKE maercs 4 daca
(240 mun.). PaGoTa cocTouT U3 ABYX Yacteil u conepkut 20 3a1aHuil.

Yacte 1 comepxut 14 3amanmii ¢ kpatkuMm oteetoM (B1-B14) 6azooro
YPOBHS 1O MaTepyaly Kypca MaTeMaTUKH. 3afaHusl dYacTH |  CuMTaroTcs
BBITIIOJIHEHHBIMH, €CJIM 9K3aMEHYEMBbIH JaJl BEPHBII OTBET B BHJE LIEJIOI0 YKCIIA WIN
KOHEYHOU JIECATHYHOU APOOH.

Yacts 2 comepxut 6 Gomnee cinoxkHbIx 3ananuii (C1-C6) mo marepuany Kypca
MareMaTuky. I1py ux BBINOIHEHNH HAJ0 3alucaTh IOJTHOE PEIeHHE U OTBET.

CoBeryeM 11 3KOHOMHHM BPEMEHHM IIPOITyCKaTh 3aJaHue, KOTOpOe He
ylaercs BBIIOJHWUTH Cpa3y, W TEpeXoJuTh K cleayromeMy. K  BBINOIHEHHIO
HPOIYILIEHHBIX 33JaHUH MOYKHO BEPHYTHCSI, €CIIU Y BAaC OCTAHETCS BPEMSL.

Kenaem ycnexa!
Bapuanm 1
Yacts 1

Omeemom na 3aoanus Bl — Bl4 agnsemca yenoe wucio uiu KOHeuHas
odecamuynan opoos. Omeem ciedyem 3anucamoy 6 6aaHK omeemos Nel cnpaea
OM HOMeEpPA BbINOJIHAEMO20 3A0AHUA, HAYUHAA C hepeoll Kiemouku. Kaxcoyro
uugpy, 3HaK MUHYC U OeCAMUYHYIO 3ANAMYIO RUMLUME 6 OMOEIbHOU KllemoyKe
6 coomeemcmeuu ¢ npugedeHHbIMU 6 danke oopazuyamu. Eounuusl usmepenuii
nucamp He HYMHCHO.

B1. Tetpagb ctout 20 pybneit. Kakoe Hanbobluee YNCNO TaKNX TeTpagen
MOXHO bygeT Kynutb Ha 350 pybaelt nocae NOHMKEHUA LieHbl Ha 15%?

B2. B asponopTy 4yemogaHbl MACCaXMpoB MNOAHMMAIOT B 3a/ Bblaauu
baraxka no TpaHcnopTepHon sneHTe. [lpM NPOEKTUPOBAHUM TpaHcnopTepa
HEeobXo04MMO YYMUTLIBATL AOMYCTUMYIO CUAY HATAXKEHUA IeHTbl TpaHcnopTepa. Ha
PUCYHKe M306parkeHa 3aBUCMMOCTb HATAKEHMA JNIeHTbl OT Yrna HaK/AOHA
TpaHcnopTepa K TFOPM3OHTY MNpM pacyeTHOW Harpyske. Ha ocm abcumce
OTKNaAbIBaeTCA Yyron noAbema B rpagycax, Ha OoCM OpAUHAT — CUA HATAXKEHUA
TPAHCNOPTEPHOW NEeHTbI (B KMOrpammax cuibl). Mpu Kakom yrae Hak/oHa cuna
HaTaXeHuAa gocturaet 150 Krc? OTBET AanTe B rpagycax.

$ F (oc)

B3. HaiinuTe yrioBoit KO3 GUIIMEHT TPSIMOH, IPOXOIAIICH Yepe3 TOUKH C
koopauaatamu (1;0) u (0;12) .

B4. Ilpu ctpoutenbcTBe CENbCKOTO JOMa MOYKHO MCIIOJIb30BaTh OJUH U3
OBYX THUIOB (yHIAMEHTa: KaMeHHBIH WiaM OeToHHBIM. [ns KaMEeHHOTro
dbyamamenTa Heooxoaumo 11 TOHH TPHPOMHOTO KaMmHS M 13 MEIMKOB IleMEHTA.
Jns 6etoHHOoro pyHIaMeHTa HEOOXOIUMO 8 TOHH IEOHS M 57 MEIIKOB LIEMEHTA.
Tonna kamust ctout 1500 py6neit, medens ctout 690 pyOieli 3a TOHHY, a MEIIOK
nementa crout 250 pyOmen. Ckompko pyOneld OyIoeT CTOWTh MaTepuan Ui
dbyHIaMeHTa, eciu BEIOpaTh HanboJIee NEIIeBBIA BapHAHT?

B5. Haiinure xopenb ypaBHeHuss +—63—16x =—x. Eciu ypaBHeHue
nMeeT 0oJiee OHOTO KOPHS, YKOKUTE MCHBIINH U3 HUX.

B6. B TtymoyromsHom Tpeyronbuuke ABC AC=BC , Beicora
AH = 5\/E pasaa CH =5 . Haiinure cosACB .
a’h™® 16
a)b 7 @b

B8. MarepuanbHas TOYKa JBHXKETCS MPSMOJMHEMHO IO 3aKOHY

B7. Haiingute 3HaueHUE BBIpAXKCHUS

1
x(t)= gt3 —t* +16 e x — paccTOSHHE OT TOYKM OTCUETa B METPAX, { —
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BpeMsl B CEKyHAaX, U3MEPEHHOEe C Hadana ABIKEeHHsA. B xakoll MOMeEHT
BpeMeHH (B CEKYH/IaX) €€ CKOpOCTh Oblia paBHa 96 m/c?

B9. B mnpsamoyromsHom mnapannenenunene ABCDAB/CD,  pebpo
AD = ﬁ , pebpo DD, =2, pedbpo AB=2. Touka K — cepeauna pedpa CC; .

HaiinuTe nuomans cedyenus, npoxoasiero yepes Touku D, 4, u K .

B10. Kos6oii /[>xoH momaaet B MyXy Ha CTeHe ¢ BeposTHOCThIO 0,9, eciu
CTpensieT W3 TMPHUCTPENIHHOro peBojibBepa. Ecmm JIkoH cTpenser u3 He
MPUCTPENIHHOTO PEBONbBEpPA, TO OH IOMaJaeT B MyXy ¢ BeposTHocTeio 0,2. Ha
crojie JexkuT 10 peBOJBEBEPOB, U3 HUX TOJNBKO 4 mpucTpensaabie. KoBooi J[xkoH
BUIUT Ha CTE€HE MyXyY, HayjJady XBaTaeT IEpBBI MOMAaBIIMKCA pPEBOJNbBEpP H
cTpeisieT B Myxy. Haiinure BeposITHOCTB TOr0, 4TO [[KOH MPOMaxHETCS.

B11. Ot TpeyronpHOW Tpu3MBI, 00BEM KOTOpOH paBeH 129, orcedena
TpEeyrojbHas MUPaMHJA IUIOCKOCTHIO, MPOXOASIIEH Yepe3 CTOPOHY OJHOTO
OCHOBaHHS ¥ MPOTUBOMOJIOKHYIO BEPIIMHY PYroro ocHoBanus. Haiinure o0bpeM
OCTAaBIIEHCS YaCTH.

B12. JIns cmaTbiBaHusl KaOemsl Ha 3aBOJE UCIOJB3YIOT JeOeaKy, KoTopast
PaBHOYCKOpPEHHO HamartblBaeT Kalelb Ha KaTylIKy. YTOJ, Ha KOTOPBIH

pt’

IIOBOPAYMBACTCsI KaTyIllIKa, H3MCHACTCS CO BpEMCHEM 110 3aKOHY @ = at+ 2 )

rzie ¢t — BpeMs B MUHYTaX, ®=75°/MIUH — HavalbHas yTIIOBas CKOPOCTh BpPAICHHUS
Katymky, a f=10°/MuH — yTI0BO€ YCKOPEHHE, ¢ KOTOPHIM HaMaTHIBAETCS Kabeb.
Pabounii nomkeH MpOBEpUTH XOX €r0 HAMOTKH HE IO03KEe TOr0 MOMEHTa, KOTraa
Yroi HaMOTKW JocTturHeT ¢=2250° . Ompenenurte Bpems Mociie Havajga padoThHI
ne0eIKh, He T03Ke KOTOpOro pabodmii MOoJDKeH MpoBepuTh ee pabdory. OTBeT
BBIpa3uTe B MUHYTaX.

B13. Tlo nBym napasielbHbIM 5KE€JI€3HOJOPOKHBIM MYyTAM APYT HaBCTpeUy
JIpYTy CIEIYIOT CKOpPBIA M TMAacCaXMPCKUN MM0e3/1a, CKOPOCTH KOTOPBIX pPaBHEI
coorBercTBeHHO 80 kM/4 u 40 kMm/4. J{nMHa maccakupckoro moesga pasHa 350
MeTrpaM. HaiimuTe muMHY CKOpOTO TOe3[a, €Ci BpeMsl, 32 KOTOPO€ OH MpOIIe
MHMO TTaCCaXKUPCKOTO MMoe3/1a, paBHO 24 cekyHnam. OTBET maifTe B MeTpax

B14. Haiinure HaunOoJbIIee 3Ha4YCHHE $yHKIIIH
12 14
y=2x"—12x+8Inx -8 Ha orpeske | — ;—
1313
Yacts 2

/Ina 3anucu pewienuii u omeemos Ha 3a0anuna Cl1 — C6 ucnonwv3yiime
onank omeemog Ne 2. 3anuwiume cHauana HoOMep GblINOIHAEMO20 3A0AHUSA, 4
3amem nojiHoe 000CHOBAHHOE PelleHue U OmaEent.

C, a) PemuTe ypaBHeHune J2sin® x—+/2 sinx+cos’ x=0.
0) HaiinuTe Bce KOpPHM 3TOTO ypaBHECHHS, TPHUHAICKAIITIE

Sz
OTPE3KY | — 7 =T

C, Touka E — cepenuna pebpa DD; xyba ABCDA B,C,D, Haiinure
yron Mexy npsmbeiMua CE u AC,

G, Pemmre cucremy HepaBeHCTB:
x-1 x-2
e
4
X
log, —————<0
e 120436

Cy Vrox C tpeyromsauka ABC pasen 30", D — oTandHas oT A TouKa

MEepPEeCeUeHUs OKPYXKXHOCTEH, MOCTpoeHHBIX Ha cTopoHax AB m AC, kak Ha
nuametpax. M3BectHo, uro DB:DC=2:5. Haiinute cunyc yria A.

Cs Haiinure Bce 3HaUeHUS g, IPU KaXKIOM U3 KOTOPBIX YPaBHEHHE

10 > 2 _ .
X +la—2\x|] +x” —2|x|+a=0 umeer 6osee Tpex pa3IUUHBIX PEIICHUIT

Cs B psix Bemmmcans! umcia: 12, 2% ..., (N-1)%, N%. Mexay Humu
MPOU3BOJIBHBIM ~ 00pa30M  PacCTaBSIOT 3HAKH «+t» W «» ©  HaXOM;AT
MOJYYHBIIYIOCS cyMMY. MOXeT JIH Takasi CyMMa PaBHSATHCS:

A) 4, ecmu N=127?
b) 0, ecmu N=69?
B) 0, ecniu N=64?
I') 5, ecmu N=90?



HNHCTpyKuus Mo BLINOJHEHHIO Pad0ThI

Ha BrImonHeHue SK3aMEHAIIMOHHONW pabOTHI MO MaTeMaTHKE Jaercs 4 daca
(240 mun.). PaGota cocTonT U3 IByX "acteit u conepxuT 20 3a1aHui.

Yacte 1 comepkur 14 3amanmii ¢ kpatkum otBetoMm (B1-B14) 6asoBoro
YpOBHA TI0 MaTepHaly Kypca MaTeMaTWUKH. 3amaHdus dYacTh |  CUHTaroTcs
BBIMTOJIHEHHBIMH, €CTIH SK3aMEHYEMBIN Tl BEPHBIA OTBET B BUJC IIEJIOTO YHCa WU
KOHEYHOU JIECATHYHOU APOOH.

Yactp 2 comepkut 6 Gonee croxHbIX 3amannii (C1-C6) mo Matepuay Kypca
MaTeMaTuku. [Ipy ux BBITIONHEHUH HAMIO 3aITHCaTh MTOJTHOE PEIICHUE U OTBET.

CoBeryeM ns SKOHOMHM BPEMEHH TMPOITyCKaTh 3aJaHHue, KOTOpOE HE
yIaeTcs BBIIONHUTH Cpa3y, W TEPEeXOOWTh K clemaykomeMy. K  BBITOIHEHHIO
TIPOITYTIICHHBIX 33IaHHI MOYKHO BEPHYTHCS, €CITH Y BaC OCTAHETCS BPEMSL.

Kemnaem ycnexa!
Bapuanm 2
Yacrs 1

Omeemom na 3a0anus Bl — Bl4 aensemca uenoe wucio uiu Koneunas
decamuynan opoos. Omeem ciedyem 3anucamoy ¢ OaaHK omeemos Nel cnpaea
om HOMEpPA GLINOIAHAEMOZ20 3A0aAHUs, HAUUHAA ¢ nepeoii kiemouku. Kascoyio
uugpy, 3HAK MUHYC U 0ECAMUYHYIO 3ANAMYI0 RUMUMeE 8 OMOEIbHOU K1emouKe
6 COOMEEemMCmeuU ¢ NPUEEOCHHbIMU 8 OnaHKe oopasyamu. Eounuyvt uzmepenuii
nucams He HYIHCHO.

B1. Terpans crout 40 py6neii. Kakoe Hanbombliee YUCIO TaKUX TeTpaaeH
MOHO OyneT Kynuthb Ha 550 py0ieii mocie moHnxeHus ueHsl Ha 15%?

B2. Korna camoneT HaxoAWTCS B TOPU3OHTAJBHOM IIOJETE, NMOABEMHAas
cujla, ACHCTBYIOIIAs HA KPbUIbs, 3aBHCUT TOJBKO OT ckopoctu. Ha pucynke
n3o0paxeHa STa 3aBUCHMOCTh I HekoToporo camonera. Ha ocu abcuuce
OTKJIaJIbIBAETCA CKOPOCTH (B KMJIOMETPAax B 4ac), Ha OCH OpAMHAT — CHJIa (B TOHHAX
cwibl). OnpesienuTe Mo PUCYHKY, YeMy paBHA MOJBEMHAs cuja (B TOHHAX CHUIBI)
pu ckopoctu 200 km/9?

tr (mc)

v o(kv/ u)

ol 100

B3. Haiiaure yrioBoii KoapGUIEHT IPSIMOH, TPOXOIIeH Yepe3 TOUKH
¢ xoopauHaTtami (1;0) u (0;8) .

B4. Ilpu cTpouTenbCTBE CEIBCKOIO JOMa MOKHO MCIIOJIB30BaTh OJUH U3
IByX TUMOB (YyHJAMEHTa: KaMEHHBIM WM OeToHHBIA. Jlns KaMeHHOro
dbyHIaMeHTa He0OXOIUMO 8 TOHH MPUPOTHOTO KaMHS U 13 MemkoB eMenTa. st
OeronHoro ¢ynnamenta HeoOxoanmMo 6 TOHH meOHS U 43 Memika neMeHTa. ToHHa
kamHs crout 1400 pyOmeit, mebens croutr 660 pyOneid 3a TOHHY, a MEIIOK
memeHnta crout 240 py6neit. Ckonpko pyOsied OyaeT CTOWTh MaTepwai It
(dyHIaMeHTa, eciH BIOpaTh Hauboee JeleBblii BAPHAHT?

B5. HaiiauTte KopeHb ypaBHeHua +/—56—15x =—x. Ecamn ypasHeHue
nmeet 60/1ee 0AHOTO KOPHSA, YKAXKNTE MEHbLUIMI U3 HUX.

B6. B rtynoyromsaom Ttpeyromshuke ABC  AC=BC , Beicora
AH = 9x/ﬁ , CH=3. Haiinure cosACB .
a’'b’ 6
(2a)2b4 'a—3b3

B7. Haiigute 3HaueHHE BBIPAXKEHUS

B8. MarepuanbHas Todka JABIDKETCS TMPSIMOJIMHEHHO TIO 3aKOHY

1
x(t) = —gt3 +2t% + 2t —30, rjie X — paccTosHKUE OT TOUKH OTCYETa B METPaX, ¢
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— BpeMsl B CEKyHIaxX, M3MEPEHHOE C Hauvaia JABIKCHHs. B Kakoil MOMEHT
BpeMeHH (B CEKyHIaX) ee CKOpOCTh Obuta paBHa 10 m/c?

B9. B mpsamoyronasHom mapamnenenunene ABCDAB,C,D, pebpo
CD = Z\E , pebpo DD, =4, pedbpo AD=4 . Touka K — cepeauna pedpa A4;.

Haiinure momans ceuenus, npoxoasero uepes Toukun D,,C,u K .

B10. Kos6oii /[>xoH momaiaer B MyXy Ha CTeHE ¢ BeposTHOCTHIO 0,9, ecu
CTpeNnsieT W3 MPHUCTPENSHHOro peBosibBepa. Ecmu  JIkoH cTpenser u3
HENPUCTPEIITHHOTO PEBOJIbBEPA, TO OH MOMaJaeT B MyXy ¢ BepoaTtHocThio 0,1. Ha
croiyie nexxut 10 peBoIbBEPOB, U3 HUX TOJNBKO 3 mpuctpensHabie. KoBooit J[xxoH
BUJIUT HA CTEHE MYyXY, Hayjady XBaTaeT IEPBBIA TMOMABIIMICS DPEBOJIBBED H
cTpensieT B Myxy. Halinnre BeposSTHOCTH TOTO, 4TO J[>KOH TpoMaxHETCSI.

B11. Ot TpeyronbpHOH mHpu3MBI, 00BEM KOTOpOW paBeH 84, oTceueHa
TpeyrojibHas MNHUpaMHIa IIJIOCKOCTBIO, IPOXOMAIIed uepe3 CTOPOHY OIHOTO
OCHOBaHUs U IPOTHBOIIOJIOKHYIO BEpUIMHY Apyroro ocHosanus. Haiinure o0bem
ocTaBUIEHCA YaCTH.

B12. /lns cmaThiBaHus KaOens Ha 3aBOJe MCIIOJB3YIOT JeOeaKy, KoTopas
PaBHOYCKOpDEHHO HamarbiBaeT Kalelb Ha KaTylKy. YTON, Ha KOTOPBIH

pt’

IIOBOPAYMUBACTCs KaTyIlllKa, U3MCHACTCA CO BPCMCHEM IIO 3aKOHY @ = wt+ > ,

rie t — BpeMs B MHHYTax, ©—=20°/MUH — HadaJlbHAs YTIIOBas CKOPOCTH BPAIICHHS
KaTyIlIku, a f=4°/MUH — yTJIOBOE YCKOPEHUE, C KOTOPHIM HAMaThIBAETCs KaOeb.
Pabounii nmomkeH MpOBEpUTH XOJ €r0 HaMOTKH HE ITI03)Ke TOTO MOMEHTa, KOTria
yron HamoTku gocturHeT 1200°. OmpemenuTe BpeMs TOcie Hadana pabOTHI
nebeiKu, HE T03kKe KOTOporo paboumii JAOJKEH NpoBEepHUTh ee paboTy. OTBeT
BBIPa3UTE B MUHYTAaX.

B13. Ilo AByM mapasuiedbHBIM KEJIE3HOIOPOKHBIM IIyTSAM APYT HABCTPEUy
JIpYTy CIEIYIOT CKOpPBIH M MacCaXMpPCKUH IO€3/1a, CKOPOCTH KOTOPBIX pPaBHEI
COOTBETCTBEHHO 85 kM/4 m 50 xm/4. JlnmnHa maccaxupckoro moesna pasHa 600
MeTpaM. Hailinure iMHY CKOpOro IOe3za, eclid BpeMs, 32 KOTOPO€ OH IPOILes
MHMO MACCaKUPCKOro moe3na, paBHo 36 cekyHnaMm. OTBeT AaiTe B METpax.

B14. Haiinure HaunOoJbIIee 3HAYEHUE byHKIIH
12 14
y=2x>—12x+8Inx—5 mHa orpeske | —;—
1313
Yacts 2

/lna 3anucu pewenuii u omeemos Ha 3aoanus Cl1 — C6 ucnonwv3yiime
onank omeemos Ne 2. 3anuwiume cHauana HoMep GblINOIHAEMOZ0 3A0AHUSA, A
3amem nOJIHOE 00OCHOBAHHOE PeuieHue U ONEent.

(o} a) Pemute ypaBHeHue V2 sin® x—+/2 sinx+cos’ x=0.
0) Haiiiure BCe KOPHM OTOTO ypaBHEHHs, HNPUHAIEKALINE

OTpE3Ky | — T x
2 b

C, Touka E — cepenuna pebpa DD; xyba ABCDA B,C,D, Haiinure
yron Mexny npsmeiMu CE u AC),

C; Pemure cucreMy HepaBEHCTB:
x-1 x=2
25 20;-?2 4’62 2 0’5X+2
4
x
log, ————<0
B 2 122136

Cy Yron C tpeyronsanka ABC pasen 30", D — oriiunast oT A Touka

MepeCceUeHNusT OKPYXXHOCTEH, IMOCTpOeHHBIX Ha ctopoHax AB m AC, kak Ha
nuamerpax. 3sectHo, uro DB:DC=2:5. Haiinure cunyc yria A.

C5 Haﬁ[[PITG BCC 3HAUCHHUA a, IPU KAXKIAOM U3 KOTOPLIX YPABHCHUC

10 5 2 _ .
x +la- 2|x| +x° - 2|x| +a =0 umMeer OoJee TPEX PA3THYHBIX PEIICHUIA.

Cs B psin BeimucaHbl uucha: 12, 22, .oy (N —1)2, N Mexny HUMU
MPOM3BOJIGHEIM ~ 00pa3oM  pacCTaBIAIOT 3HAKH «+t» H  «» ¥ HaXOOAT
MOJIYIHUBIIYIOCS CYMMY. MOXET JTi TaKasg CyMMa PaBHSITHCS:

A) 4, ecmu N=127?
B) 0, ectu N=69?
B) 0, ectu N=64?
I 5, ecmu N=90?



Otsetsl k 3a1aHusM B npoonoro EI'J no maremaruke 22.03.2013

3ananue Ne Bapuantl Bapuant2
B1 20 16
B2 45 1

B3 -12 -8
B4 19750 14280
B5S -9 -8
B6 -0,25 -0,1
B7 0,25 1,5
B8 16 4

B9 5 20

B 10 0,52 0,66
B 1l 86 56

B 12 15 20

B 13 450 750
B 14 -18 -15




Enunenii rocynapcrBenHslif sk3amen, 2012 r. MATEMATUKA (804-1/6)

Kpurepun onennBanus 3ajaHuii ¢ pa3sBépHyTbIM 0TBETOM

a) Pemute ypaBHeHue V2sin® x /2 sinx + cos? x = 0.

. 5w
6) Haiigure Bce KOPHH 3TOTO yPaBHEHUS, IPUHAICKAIINE OTPE3KY [—7;— n}.

Peurenue.
a) 3anuiieM ypaBHEHHE B BHIC:

x/zsinx(sinzx—l)+coszx20; coszx-(l—\/isinx):o.

_n

. 2
3naunt, wmm cosx=0, oTkyma x= 3 +7n, neZ, wim sinx =7, OTKyza

x=%+2nk W x=%+2nk, kelZ.

6) C noMOIIBI0 YHCIIOBOW OKpPY>KHOCTH OTOEpEM KOpHH,

5
NPUHAUIEKALIUE OTPE3KY [—TH;— n}.

5t Tm 3m  5m
[Honyuum uncna ——; ——; ——; —.

2 4 2 4

3ameuanue. OTOOp KOpHEH MOXET OBITH OOOCHOBaH |
MOOBIM JIPYTHM CIIOCOOOM: C TIOMOIIBIO Tpaduka, pelieHHs 5w
JIBOMHBIX HEPABEHCTB U T.I1. 2

OTtBeT: a) r, wn, ne’; E+27tk, 3—7I+27tk, keZ;06) —S—H; _7_n; —3—7[; —S—H.

2 4 4 2 4 2 4
Cojep:kaHue KpuTepusi bab
OO60CHOBaHHO MOTYYEHBI BEPHBIC OTBETHI B 000MX IMyHKTAX 2
OOOCHOBAHHO IOJIY4€H BEPHbIil OTBET B MyHKTE @ WJIM B IIYHKTE O 1
PelieHne He COOTBETCTBYET HU OJIHOMY M3 KPUTEPHEB, IEPSUHUCIICHHBIX BbIIIE 0
Maxcumanvrolii 6ann 2

Touxka E — cepenuna pebpa DD, kyba ABCDAB,C\D,. Haiinure yronm Mexny
npsameivu CE u AC,.

Pemenue. F
ITpumewm pebpo kyOa 3a enununy. Torna AC, = x/§ . A, D,
ITposenem 4epes Touky C, npsiMyro, napamutensuyto CE. B : ,
Ona mepecekaer mnpojoipkeHue pebpa DD, B Touke F, 1 : YA G g
1 vl !
npuuém  DF =E. Hckombiii  yronm pasen yrimy ACF : ,,/
¢
(MM CMEKHOMY C HUM). ,y """ y
4 D
B C
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Enunsiii rocynapcTBenHslii ax3amen, 2012 r. MATEMATHUKA (804-2/6)

B npsmoyromsaom Tpeyronsauke CDF ¢ npsMbIM yriaom D,

C,F =y/C,D? +D,F? :g.

B npsmoyronsHOM Tpeyronsauke ADF npsiMbiM yriiom D
AF =\ AD* + DF? :g.
B tpeyronsuuxe AC\F
AF? = AC? + C\F* —2-cos ZAC,F - AC, - C,F,

AC2 +CF? - AF* 15
2-AC,-CF 15

otkyzaa cos LZACF =

~210

sin ZAGF ===t ZAGF = Ji4,

1
OrTBer: arccos—s.
15

CopeprkaHue KpuTepus Bamet
OO00CHOBAaHHO MOJY4€H BEPHBIIl OTBET 2
Pemrenne  comepKUT — OOOCHOBaHHBIA — MMEPEXOJ K  IUIAHUMETPUYCCKOM
3a/1aue, HO TIOJyY€H HEBEpPHBIA OTBET WM peEUIeHHe HE 3aKOHYEHO, 1
WM TP IPABHIIFHOM OTBETE PEUICHHE HEAOCTATOYHO 000CHOBAHO
Penienne He COOTBETCTBYET HU OJTHOMY W3 KPUTEPHUEB, IEPEUUCIICHHBIX BBIIIIE 0
Maxcumanvnoiil 6ain 2

Pemmre cucremy HepaBeHCTB

x-1 x—2
25'3;:2 ;3— 20’5x+2,
4
X
log, ,————————<0
B 2 v 136

Pemrenne.
1. Pemmm nepBoe HepaBeHCTBO cucTeMbl. Caenaem 3ameny y=2"", y >0.

1
50y —— 3 )
4y oy [200y° -y 4y~ (50y-1)
2=, >y, >0,
4_1 4 4y -1 4y -1
2
Yoy y>0; y>0,
y>0;
! 0<2*)‘§L
orkyma Haxoamm: O0<y<—; y>—. Torma OTKyZJa HaxoIuM
50 4 1
27 >—,
4

pelleHne IEPBOro HEPAaBEHCTBA CUCTEMBI: x < 2; x =1+ 2log, 5.
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2. Pemum BTOPOC HEPABECHCTBO CUCTCMBI:
4 2
b ) X ) 2
logg , ———5<0; logs_, <0; logs_ x" <1.
6— x) 6—x
Paccmotpum aBa ciryuas
[TepBerii cityyqait: 6 —x > 1.
rx-6< 0,

logg  x* <1; 0<x*<6-x;
x#0,

otkyma HaxomamMm: —3<x<0; O<x<2. Bce mnosydcHHbIE 3HAYCHHSA IIEPEMECHHOM
YIOBIIETBOPSIIOT yCIIOBUIO 6 —x > 1.
Bropoit coyqait: 0<6—-x<1.

<
logéfxxzél; ¥ 26-x; x*+x-620; *
x>2

VYuuteiBas ycnosue 0 < 6 —x <1, nmomyqaem: 5< x <6.

Penienue BTOporo HEpaBeHCTBA UCXOIHOU CUCTEMBI:
-3<x<0; 0<x<2; 5<x<6.
3. Ilockombky 5<1+2log,5<6, momyuaeM pelIEHHEe MCXOAHOH CHCTEMBI
HEPABEHCTB!
-3<x<0; 0<x<2; 1+2log,5<x<6.

Otser: [-3;0); (0;2); [1+2log, 5;6).

Cojep:kaHue KpuTepusi Bbais
OO0OCHOBAHHO TTOJIYYEH BEPHBIH OTBET 3
OO0OCHOBaHHO  TONyYeHBl  BEpHbIE OTBETHI B  00OMX  HEpPaBEHCTBAX 5
CHCTEMbI HEPaBEHCTB
OOOCHOBaHHO TIONY4YEeH BEPHBII OTBET B OJHOM HEPABEHCTBE CHCTEMBI 1
HEPaBCHCTB
Perienne He COOTBETCTBYET HH OJHOMY K3 KPHTCPUCB, IEPEUHCICHHBIX 0
BBIIIIC
Maxcumanvuwviti 6a1n 3
Yron C tpeyronbuuka ABC paBen 30°, D — ommuHas or A Touka

IepecedeHnss OKPYKHOCTEH, TMOCTPOEHHBIX Ha cTopoHax AB u AC xak Ha

nuametpax. M3BectHo, uto DB: DC =2:5. Haliqute cunyc yria 4.

Pemenue.
Touka D 5eXUT Ha OKPYKHOCTH C jauamerpoM AB mnostomy ZADB=90°.
Amnanornyno, ZADC =90°. CnenoBarenbHo, Touka D jiexxuT Ha npamon BC.

Bo3moxHBI 1Ba ciiy4asd: Touka D JexuT mmubo (O
Ha otpeske BC (puc. 1), mubo Ha TPOIOIKEHHUH
orpeska BC 3a Touky B (puc. 2). Touka D He
MOJKET JIeXKAaTh Ha MPOAOKCHHUH oTpe3ska BC 3a
touky C, Tak Kak yroi ACB — ocTpblil. A
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IMonoxum DB =2¢t, DC=5t. W3 nupAMOyroiabHBIX TpeyroipHukoB ADC u
ADB HaxoauM:

AD:?CD:@, AB=+/AD* + BD* = ?t2+4t2 =t.%.

sind4 _sinC

PaccmoTrpum niepBeIii caydaid. [1o TeopeMe CHHYCOB —— = ———, TO €CTh
p p y p y BC 1B
1
sin 4 —L OTKyZa sinA—7—11
2 B 74
NG
1
sin 4 9 . 3V111
Bo BropoMm ciyqae =—%—, OTKyZa sin4d =——.
0 V37 74
NG
7N111 34111
OtBeT: ——;———.
74 74
CojepkaHue KpuTepus Bans
PaccmMoTpeHsl  Bce  BO3MOXKHBIE  TIeOMETpUYECKHEe  KOHDHUTypanmmum | 3

TOJIYYCH HpaBI/IJ'ILHHﬁ OTBET

PaccmoTpena xoTs OBl OZHA BO3MOXKHAs KOH(QHrypamus, B KOTOpPOH )
MTOJIYYE€HO MPAaBIJIBHOE 3HAUYCHHUE HCKOMOI BETTHYHHEI

PaCCMOTpeHa XOTs OBl OJHa BO3MOKHasA TCOMCETPUYCCKaAd KOH(I)I/IpraIII/IH, B

KOTOpPOM TIONYyYEHO 3HAYEHHE WCKOMOW BEJIIMYMHBI, HEMPAaBHWIBHOE U3-3a 1

apu(METHICCKON OITHOKU

Penrennie He COOTBETCTBYET HH OTHOMY U3 KPUTCPHUEB, ICPCUUCICHHBIX BBIIIEC 0
Maxkcumanvroiii bann 3

Haiinute Bce 3Ha4eHUS @, IPU KXKJIOM U3 KOTOPBIX YPaBHEHHE
5
%0 +(a—2|x|) +x2 —2|x|+a =0

nMeeT 0oJiee TPEX Pa3INIHBIX PEIICHHM.

Pemenne.
[lepenuiiem ypaBHEHUE B BUJE

f(xz) =f(2|x|—a),
rne  f(?) = +t. Tak Kak ¢yHkims  f(f) MOHOTOHHO BO3pacTaeT, ypaBHEHHUE
3371241 KBUBAJICHTHO yPABHCHUIO
x%= 2|x| -a,
KOTOpOe WMeeT pemieHus Tnpu a<1. OTH pemeHus SBISAIOTCS PEIICHUSIMHU

ypaBHEHUI
|x|=1+\/l—a u |x|=l—\/l—a.
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IlepBoe ypaBHeHue maér JBa passIMYHBIX peweHus npu a<1, a BTOpOE ConepikaHue KpUTEPHSI Basbr
ypaBHEeHUE MAaéT emé JBa pa3lU4YHBIX PEHICHUs, OTIUYHBIX OT pEIIeHUH NepBOro, BepHo BBINOIHEHBI BCe MYHKTHI 4
npu O<a<l. BepHO BBINOIHEHBI TPU IIYHKTA U3 YETBIPEX 3

OtBeT: O<a<l. BepHo BbINOIHEHBI 1B MYHKTA U3 YETHIPEX 2

CoNepanne KpATCpHA Bannnl BepHo BBINOIHEH OJIMH MYHKT M3 YETHIPEX 1
OBOCHORAHHO TIONy IeH MPARMIEHENE OTRET 2 Pemenne He COOTBETCTBYET HHM OJHOMY H3 KPUTEPUEB, IEPEUMCIEHHBIX 0
C 1OMOLIBI0 BEPHOIO PACCYXKACHHUSA IOIYYEHO MHOXKECTBO 3HAuYeHUil a, BhIme -
OTJIMYAIONIEeCs] OT UCKOMOTO KOHEUHBIM YHCIIOM TOUYEK 3 Maxcuanpubiit banr 4
C 1nOoMOIIBIO BEpPHOIO pacCyXJIEHHUS TMOJy4YeHbl BCE TPAHUYHBIE TOUYKH )
HCKOMOTO MHOKECTBA 3HAUEHHUH a
Bepro momydeHa xors Obl OJHAa TpaHWYHAas TOYKAa HCKOMOTO MHOXECTBA 1
3HaYCHUH a
Pemenne He COOTBETCTBYET HM OIHOMY M3 KpPUTEpUEB, MNEPEUHCICHHBIX 0
BBIIIE
Maxcumanvuslii banin 4
B psan BbImMcaHbl 4uclna: 12, 2%, .., (N -1%, N Mexny HUMHM  IPOM3BOJILHBIM
00pa3oM pacCTaBISIOT 3HAKH «+» H «—» W HAXOOIT TONYYHBIIYIOCA CYMMY.
MoskeT 11 Takasi cyMMa paBHSTHCSL:
a)4,ecmu N=127
6) 0, ecmu N =697
B) 0, ectu N =647
r) 5, ecmu N=90?
Pemrenne.
a) [Ipu cnenyromiei pacCTaHOBKE 3HAKOB MONYYaeTCs Tpedyemast cymma:
1P-27 32442 +52 6> 72 +87 -9 +10* +11* —12° = 4.
0) Cpenu BbIIHCAaHHBIX 69 uymcen — 34 49érHeIXx W 35 HeuérHBIX. [loaTOMY
mrobas cymMMa, KOTOPYKO MOXKHO IIONy4HTh, OyAeT HEYeTHOW W HE MOXET
paBHsThCH 0.
B) 3amernm, uro  (a+ 3)2 —(a+ 2)2 —(a+ 1)2 +a*=4. Suaunt, Mexgy 8
KBaJ[paTaMy TIOCJIEJOBATENbHBIX HATYPalbHBIX YHCEN MOXXHO pACCTaBHTh 3HAKU
TakK, 4TO MOJy4YeHHAs: cyMMa OyneT paBHAThCS 0:
(a+7) —(a+6) —(a+5) +(a+4)’ —(a+3) +(a+2) +(a+1) -a®=0.
IIpu N =64 MoxHO pPa30UTH BCe JaHHBIE YMCIAa Ha TPYNOBl MO & YHCeN B Kakmoil
Tak, 4TO CyMMa 4Yucel B Kaxaoil rpymme paBHa (, a 3HAYWT, U cymMMa BCEX YHCEN
paBHa 0.
r)Kak u B mpenplaymeM IyHKTE, pacCTaBUM 3HAaKM MeXIy 88 uuciamu 32,
42, .., 897, 90’ rakum oGpaszom, uToGbI WX cymma paBHszach 0. Ilepex 27
TIOCTaBUM 3HaK «+» . [Ipu Takoi paccTaHOBKE 3HaKOB CyMMa pPaBHA
124+2%4+0=5.
OtBeT: a) aa; 6) HeT; B) J1a; T') Ja.
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