PETUCTp
®EJIEPAJIBHBIN ITEHTP >
TECTUPOBAHUS
“c

0 9000

IK3AMEHAIIMOHHBIE MATEPHUAJIBI
JJIAA ITOAT'OTOBKHA K EAMHOMY
I'OCYIJAPCTBEHHOMY JDK3AMEHY

EI'2-2008

MATEMATHKA

Mocksa



BBK 74.202.5
VIAK 37.1

Astop A.I'. KioBo

JK3amMeHaANHOHHbIE MaTepHaJbl AJIsA NOAroTOBKH K €AHHOMY

rocyiapcrseHHomy 3k3ameHy. EI'D-2008. Maremaruka. M.: OI'Y
«®DenepanbHBIA HEHTP TeCTHPOBaHMs», 2007.

B kHuMre npencTaBieHbl TECThl, COCTaBJIICHHbIE MO cHENM(HUKAINU
KOHTPOJIBHBIX ~HM3MEPUTENILHBIX MaTepHaJIOB EIUHOTO TOCYJapCTBEHHOTO
sk3amena 2007 roga mo Matematuke. J{aHbl OTBETHI IJIs1 BCEX MpEACTaBICHHBIX
TECTOB.

COopHuUK TipeiHa3HAYECH /I CAMOCTOATEIbHOM MOJATOTOBKH BBIMYCKHUKOB
00meo0pa3oBaTENbHBIX YUPEXKICHHH K €JHHOMY FOCYapCTBEHHOMY JK3aMEHY,

a TaKKe B MOMOILbL NMPENOAAaBaTENAM U METOAUCTAM, HUCIOJB3YIOIIUM B CBOEH
paboTe TecTOBHIH CIOCOG KOHTPOJIA 3HAHMIA.

ISBN 978-5-94635-309-0

© @OI'Y «®enepanbHbIii HEHTP TECTHPOBAHHSS», 2007



Copepxanue

L. OT @BTOPA ..eviiuieniiniiiieiieiteieieeie ettt ettt see st a et aesaeent e enaeaene 4
2. BBEIEHHE ...ooeiiiiiniieieiie ettt ettt ettt et ettt st s sne et 5
3. Kak mpoBOIHTCT EI'D ..ooooiiiiiiiiiiiiiiccceeceescncie e 7
4. Cneuudukauus 3K3aMeHaIllMOHHON pabOThl IO MaTeMaTHKe

€IMHOr0 TOCcyAapCTBEHHOTO 3K3aMEHA 2007 T. ..ccovviiiiiiniiiiiricicecnene 12
S. VHCTPYKUHMS MO BBITTOTHEHHIO PAOOTEI ....covvivieniiieierieeeneeeeieieniennenas 24
6. BapHAHT N2 1 oottt sttt st see e 25
7. BapHaHT N2 2 ..ot 30
8. BapHaHT No 3 L. 35
9. BapHaHT N2 4 ..ottt 40
10. BapHAHT N2 5 oottt s 46
11, BAPHAHT NO 6 ..ottt 51
12. BaPHAHT N2 7 oottt 56
13. BapHaHT N 8 ..ot 62
14. BapHaHT Ne 9 ..o 67
15. BapHaHT No 10 ..ooooiiiiiiiiiieieeccteencce ettt 72
16. O6cyxaenue u petneHre BapuaHTa Ne 10 ..o 77
17. IlpaBUsIbHBIE OTBETHI K BAPUAHTAM IO MATEMATHKE .....eevuveeenreennneennnnenns 97
18. O0OuIue KpUTEpHUU OLIEHKU BBHIIOIHEHUS 3aJaHUH

C PA3BEPHYTBIM OTBETOM .....covuiiiuiiniiniiirieineiteineisaesasessneesnesnesseesssssseenne 99



Ot aBTOpa

Kak nobutscs ycnexa Ha EquHoM 3x3ameHe o MatemMartuke?

A kako# pe3ynbtar Oyaer 1ia Bac ycnemHbmM?

Ora KHHTa JUId TeX, KTO XO4yeT MONy4uTh Bblcokue Oamnsl Ha EI'D mo
MaTEeMAaTHKeE.

Ot Oamnsl Bel cMoxere 3apaboTaTh TONBKO B TOT MOMEHT, Korna
OCTaHETeCh OAMH Ha OAMH C TPYAHOH 3amauel, KoTopas paHbuie Bam He
BcTpeyasnach. BoT oH, MoMmeHT Mctunbl. Bel qomkHBI coOpaTh B KOMOK BCHO
CBOIO BOJIIO, BCE CBOM CHJIBI U PEIUTh 3ajavy.

Yacts Equnoro sk3aMeHa mo MareMaTuke COCTABISIOT 3alaHUd, Koropme
NOKaXXyTCsl TPOCTHIMH 1 MHOTHX M3 Bac. B 3Toil KHHre Takux 3aJaHuil
NpaKkTHYECKH HeT, AaXe €CIH 3TO 3aJaHue pas3jena A, Mbl MOCTapajiuCh
BBIOPATh caMoe CIIOKHOE, 9TO MOXKET BCTPETUTHCS BaM Ha sK3ameHe.

B aro#i kHure 10 pasHbIX BapHaHTOB, 33/lady B Ka)XZIOM BapHaHTE Hajo
pemarth 3aHOBO. 31€Ch OYEHb MAJIo MPOCTHIX 3a/laHHH, OyAeT Haj ueM MmoxyMarh
U BallleMy YYUTEITIO.

Pemenue kaxno# 3azaum B 3TOW kHure — 310 Bama nobena, ouepennas
BEpIIMHA Ha IIYTH K TJIaBHOH LieNH.

BapuaHTB! IOJTHOCTBIO COOTBETCTBYIOT cnerupukanuu EI'S B 2007 .

Tsoxeno B yuennu — nerko B 6oro!

Urak, Bbl xotutre nobuthcs ycnexa Ha EI'D mo MareMaTuke, Toraa
paboTaiiTe Ha/| 33 1a4aM¥ U3 3TOH KHHUTH.

Hckpenne kesiaem Bam ycnexoB!



BBEJIEHUE

B 2007 rony B 3kCEpUMEHTE MO BBEAECHHUIO €IUHOTO TOCYAapPCTBEHHOIO 3K-
sameHa (EI'D) yuacteoBano 82 cyonekra Poccuiickoit @enepanmu. C 2009 r.
cornacuo ®enepanbaomy 3akony Ne 17-03 ot 9.02.2007 «O BHECEHHH M3MEHE-
Hui B 3axoH Poccuiickoit Penepannn "O6 obpazoBannn" u PenepanbHeli 3a-
KOH "O BBICIIEM U MOCIIEBY30BCKOM NMpodecCHOHaTLHOM 00pa3oBaHUU" B YacTH
TIPOBEJCHHsI €MHOr0 roCyIapCTBEHHOro Sk3ameHa» EI'D BBOAMTCS B MITaTHBIN
pexUM.

CMBICIT 9KCTIEPUMEHTa COCTOUT B COBMEILIEHHH HTOTOBOH aTTECTAllUH BBIITY-
CKHHMKOB 00111€00pa30BaTeNbHBIX YUPEXKAECHUH CO BCTYNHMTEIbHBIMU HCIBITA-
HUSIMH TIpH TIOCTYIUIEHMH B roCylapcTBeHHbIEe By3bl Poccun. Bee nelicTBus no
npoBeneHnio EI'D perIaMeHTHPYIOTCS MuHHcTepcTBOM 00pa3oBaHMs M HayKH
Poccuiickoit @enepanun.

Onenka y4eOHBIX [OCTHXKEHHH BBITYCKHMKOB IIPOBOAMTCA  CTaH-
JAapTHU30BaHHO — B MAaKCHMAallbHO OJHOPOJHBIX YCJIOBHSAX U C NPUMEHEHHEM
MaKCHMaJbHO OJHOPOAHBIX MO COAEPXAHUIO U CIO0XKHOCTH SK3aMEHalMOHHBIX
MaTepHaIoB.

Kaxnplii BapuaHT 3K3aMEHAIMOHHBIX MaTepuanioB EI'D conmepxut He-
CKOJIBKO JIECATKOB 3aJJaHui, CHOpMYJIMPOBaHHBIX B TPEX CIELUAIBHBIX (opMax.

3aganus ¢ BbIGopom oTBeTOB (TMN A). KakoMy U3 Takux 3aJaHUH MpH-
JIararoTCs MO YeThIpe PABHONPHBIICKATEIBHBIX BAPHAHTOB OTBETOB. YYaCTHHK
EI'D nomxkeH yka3aTh OMH, 110 €r0 MHEHHIO, BEPHBIA OTBET U3 HUX. B 3amaHusax
TaKOro THIIAa TEOPETHYECKH BO3MOXKHO CIIYYaiHO yraJaaTh BEpPHBIH OTBET.

3agauuMsi ¢ KpaTkuM oTBeToM (THN B), KOTOpBIH HOMKEH OBITH KpaTko
chopMynupoBaH U 3anucaH B OJlaHKE OTBETOB B BHZE CJIOBa WM 4Hcia. Yra-
JIaTh TIPH 3TOM BEPHBIH OTBET MPAKTHYECKH HEBO3MOXKHO.

IpoBepka oTBeToB THMa A 1 B ocymecTBIseTCS aBTOMaTU3HPOBaHHO ITyTEM
CpaBHEHHsI C 3TAJOHOM WM HECKOJIbKMMH 3TaJIOHaMH, KOTOpble 0003HAa4YaloT
onHo U 1O xe. Hanpumep, otBethl «MBan I'po3usiii» u «VBan IV» B Tecte mo
uctopuu Poccuu cunTaloTCs OAMHAKOBBIMHU.

3anaumns ¢ pa3BepuyThiM oTBeToM (TN C) — mpemnaraloT y4aCTHHKY
EI'D szanucate oTBeT B pa3BepHyTOit ¢opme. dakThuuecku 3T0 Heboibias
MIUCbMEHHAss KOHTpOJIbHas paboTa, KoTopas nposepaercx CHEUHaIbHO MOATO-
TOBJIEHHBIMH KCHEPTaMH.

IIpu nposenenun EI'D yyaiuuecs noyiydaroT TECTOBBIE 3aJaHHs, 3anieyaTaH-
HBl€ B MHIUBHIYAIbHBIH MakeT. B kaxaoM nmakeTe HaXomATCs TakxkKe TPH LBET-
HBIX OJaHKa OTBETOB. Bce Tpu GiiaHKa OTBETOB MMEIOT YHUKAIBHYIO HyMepa--
LU0 B BUJE IITPUXKOIOB.

Baank pervcTpauuu, B KoTopoM yyacTHUK EI'D camocTosTenbHO 3anuchl-
BaeT CBOM: (aMUIIHIO, UMs, OTYECTBO, CEPHIO M HOMEp MacropTa M Jp., a TaKKe
MO YKa3aHWIO OpraHU3aTopa B ayIHTOPHH 3alMCHIBAET KOJABl PErHOHa, paiioHa,
LIKOJIBI U TIp.

B Gnanke perucrpanyu o6s3aTesIbHO CTaBUTCSA NMOIMNUCH yyacTHUKaA EI'D.

Baank orBeToB Ne 1, B KOTOPOM y4aIMACs OTMEYaeT CBOM OTBETHI Ha 3a-



naHus TIOB A ¥ B. B 3ToM GiiaHke 3anperieHo yka3blBaTh CBEJICHHUS 00 y4acT-
unuke EI'D. BiaHk 1omkeH OBITh 00s13aTEbHO UM MOAMHCAH.

Baank orBeToB Ne 2, B koTopoM ydacTHHK EI'D 3amuchiBaeT CBOM OTBETHI
Ha 3a7aHus B cBOO0HOI opme. BiiaHK MOXKeT 3anoIHATECA ¢ 00enx cTopoH. B
GJiaHKe 3anpeiieHo yKa3blBaTh cBeieHHs 00 yyacTauke EI'D.

BaxHo#t ocobeHHOCThIO OsaHkoB EI'D sBisieTcss MX >KECTKasl CrpyNIupo-
BaHHOCTb 110 TPH OJIaHKA W3 KAXIOT0 WHIMBHIYaJbHOTO NakeTa. biaHkH oTBe-
TOB CKOHCTPYHpPOBaHBI TaKUM 00pa3oM, 4TO B 3al€4yaTaHHOM IIOJIH3THICHOBOM
rakeTe BHIHBI IITPHUXKOIBI BCeX Tpex OmaHkoB. HoMepa mMITPUXKOOOB CUMTHI-
BAalOTCS CKaHepaMH M 3aHOCATCS «TpoWkaMu» B 0a3y naHHBIX PenepanbHOTO
neHtpa tectiupoBanus. [Tocne nposenenus EI'D GaHKM OTBETOB pa3sHOro BHIA
COOHUpArOTCS OTAENBHO, 3aII€YaThIBAlOTCS B CIIEHHANIbHBIE JOCTABOYHBIE MAKEThI
¥ JIOCTaBJIAIOTCS B PA3IMYHBIE TYHKTH 06paboTKH MH(OPMAIIHH.

Branku perucrparuu 1 6nanku Ne 1 o6pabGaTbiBaloTcsi aBTOMAaTH3HPOBAHHO
no4TH 0€3 y4acTHs YeloBeKa.

OObenMHEHHE IAHHBIX W3 TPEX BHAOB OJIaHKOB OTBETOB IIPOM3BOJUTCSA
ToNbKO B MockBe B ®enepanbHOM HEHTpE TECTHPOBaHHMS HA OCHOBAaHHMM Xpa-
HsMxcs B 0a3e NaHHBIX HOMEPOB IITPUXKOJOB TPeX OJIAHKOB OTBETOB M3 HH-
JUBHIyaTbHBIX MaKeTOB. IIpoBepka NpPaBMIIBHOCTH OTBETOB U BHICTABIEHHE
TECTOBBIX 0AJUIOB MPOM3BOAUTCS Takxke B DeepaybHOM LIEHTPE TECTUPOBAHMS.

Pesynsratsl EI'D, npencTaBieHHble B CTOOAJIBHOM IIIKaJle, BBLIAIOTCS BBI-
MYCKHHKaM B CIeNHalibHBIX cBHIeTenbcTBaX. OnHOBpeMeHHO ®PenepainbHas
ciny>x6a 1o Haa3opy B cepe 0Opa3oBaHHs U HAYKH H3/1aeT PaclopsHKEHUs O CO-
oTBeTCTBHH O1IeHOK EI'D (B cTo0annpHOM IIKane) OTMETKaM UTOrOBOi aTTecTa-
1M (110 NATHOATBHOM 1IKae) 10 pa3aTuyHBIM IPEIMETaM. -

B 2007 r. pesynsratel EI'D, yuuThIBanuCh B Kau€CTBE OLEHOK BCTYIHTEIIb-
HBIX HCHBITaHHIA MPHU HNOCTYIUIEHHMHM B OOJBIIMHCTBO I'OCYJApCTBEHHBIX BY30B
Tex pernoHoB Poccuu, B koTopbix npoBoauics 3kcnepuMment no EI'D. Kpome
3TOr0, MHOTHE BY3bl IPYTHX PETHOHOB NOOPOBOJBHO NPUHHUMANU PE3YJIbTAThI
EI'D B kayecTBe OLICHOK BCTYNUTENbHBIX HCIIBITAHHMH.

3naynmocts EI'D kak A7 OTAENBHOTrO ydalerocs, Tak U JUIsl CHCTEMBI 00-
Pa30BaHus B IIEJIOM, TPYIHO IIE€PEOLCHHUTb.

Tonbko nimaHoMepHasi, BAyM4uBas U goOpocoBecTHas yyeba B LIKOJIE IO-
3BOJIAT BBITYCKHHKY XOPOIIO NMOATOTOBUTHCS K yuacTio B EI'D u ycnemHo pe-
HWIKTh CybOOHOCHYIO Mpo6ieMy NpH Hepexole Ha Goiee BBICOKHH ypPOBEHB
o0y4deHus B By3.

Marepuaibl HacTosIero cOOPHHUKA COCTaBJIEHB! BBICOKOKBANH(HIIMPOBAH-
HBIMHU crienpanictaMu PelepanbHOro NEHTpa TecTHpoBaHUs. O3HaKOMIIEHUE U
pabota ¢ HuMH 6e3yClIOBHO Gy/IyT TOJIE3HBI BBIyCKHHKAM, KoTopbie B 2008 T.
6ynyT yuyacrBoBath B EI'D.

Buenpenue B npakTiky Poccuiickoro o6pa3oBaHus TECTOBBIX METOOB KOH-
TPOJIs 3HAHHUH MOBBICHT OOBEKTHBHOCTb M HA/IC)KHOCTb OLEHOK y4eGHBIX HOC-
THXXEHUH YYaIlUXCs, 9TO 6E3yCIOBHO MPUBEAET K TOBBILICHHIO Ka4ecTBa poc-
CHHCKOro 06pa3oBaHusl.



KAK ITPOBOJUTCSA EI'D

Jnst Toro, 4troObl HAaWJIy4YIIMM OOpa3oM IMOATOTOBHTBCS K EJUHOMY
rocynapcTBeHHoMy dk3ameny (EI'D), Hamo He TONBKO MMETh XOpOLINE 3HAHMS
[0 TIpPEMETY, HO TAK)X€ XOPOIIO TPEeICTaBIATh cebe COOCTBEHHO NpPOLEAYpY
9K3aMeHa, 3HaTh KaKue U KOTaa AEHCTBHS NPH ITOM IIPOUCXOMAT.

3agonro o Hayana EI'D — 0ObIYHO B stHBape-()eBpalie COOTBETCTBYIOLIETO
rona Penepanbhas ciyxba no Haxzopy B cdepe 0Opa3oBaHust M Hayku Poccuu
yrBepxkaaer pacrnucanue EI'D. IlepBeii 3k3ameH mpoBoguTcs 00bYHO 20-22
Mas, rocyiequui — 18-20 uroHs.

OpraH ymnpaBieHus oOpa3oBaHueM cyObekra Denepanuy, B KOTOPOM
NPOXHBAET BBIITYCKHHK, 3apaHee 0OBSBIAET IepedeHb NPEIMETOB, 10 KOTOPhIM
UTOTOBasi aTTECTAIM MOXET MPOBOIUTHCS TONBKO B ¢popme EI'D, u mepeuens
[PEIMETOB, 10 KOTOPHIM BBIMTYCKHHUK MOXXET CaMOCTOSITEIBHO OIPEAENSATh THII
sk3ameHa — B ¢popme EI'D unu B TpaauiionsHoit gopme.

BBINYCKHMKH [OJDKHBI 3apaHee OINpPENeIHMTh [0 KaKUM IpeaMeTaM OHH
OynyT caaBath 3k3aMeHsI B popme EI'D, a o kakuM B TpaIuLMOHHOH dopme.

ITo xaxpmomy mpeamMety 3k3aMeH B ¢opme EI'D MOXHO crnaBaTh TONBKO
omuH pa3. [lomydyeHHble pe3yibTaThl MOTYT YYHTHIBAThCS IIPU TIPHEME B
GoBIIMHCTBO By30B Poccuu. B HekoTOpBIE By3bl IPHEM CTYICHTOB IIPOBOAUTCS
HCKIIFOUHMTEINIBHO 10 pe3yiabraTaM EI'D.

O cBoeM yuactun B EI'D o BbIOpaHHBIM IpeIMeTaM BBHIITYCKHUKH 3apaHee
COO00ILAOT B MUCEMEHHOH (OpMe aIMUHHCTPALIUH CBOEH IIKOJIBI.

B koHue anpens s Oyaymux ydactHukoB EI'D moytu Bo BCeX perHoHax
Poccuu mpoBoanTcs MpoOHBIH 3K3aMeH, KOTOPBIH 1Mo Mpoleaype NpOoBeAeHHs U
TectaM HH4YeM He omindaercst oT EI'D, koropelil Oyner npoBOOUTHCS B Mae-
uioHe. Pe3ynprarhl NpoOHOro 3K3aMeHa OOBIYHO OOBABIAIOTCS Y4YalIMMCS B
cepelquHe Mas B BHIE KOJMUecTBa 0AJUIOB, ONpE/IENICHHBIX KaK CyMMa BEPHBIX
OTBETOB Ha 3aJaHMd TUIOB A M B M komuyecTtBa 6auioB, BBICTABIECHHBIX
9KCIIEpPTaMH 3a OTBETHI Ha 3alaHUs B CBOOOAHOH dopme.

B cepenune mas Oyaymme ydacTHHKM EI'D B cBoMX IIKOJIaX Moiy4ar
MpoOINycKa, B KOTOPBIX OymeT yKa3aH ajpec Ha3Ha4eHHOr0 UM IIyHKTa
nposeaenus EI'D, maTel npoBeleHHs K3aMEHOB MO BBIOPAHHBIM IIpEeAMETaM U
BpeMsl Hauyajlla 3K3aMEHOB. B mpomyckax MoryT ObITh HalMCaHBl IpaBHIa
yuactus B EI'D, npuBeneHsl n3o0pakeHus 1 00pa3Lbl IPaBUIBHO 3aM0JIHEHHBIX
6mankos EI'D.



B wikonax y4ammMmcst OObSBISIOT MOPSJOK cOOpa y NMyHKTa NpPOBEAEHHS
ErD (III13). B cayyae HeoOXOAMMOCTH  aJAMHHHCTpalMs  IIKOJIBI
(MyHULOUIANBHBI OpraH yINpaBlieHHss 00pa30BaHHEM) MOXET OpPraHH30BaTh
J0CTABKY y4eHHKOB 110 [1T1D Ha creuuanbHOM TPAHCIIOPTe.

B nmeHp 5Kk3amMeHa Bce ydalluecs: JOJDKHBI NMPHOBITh B MYHKT NPOBENCHUS
EI'D He mo3aHee, 4eM 3a MmoJjiyaca 4O ero Havasina. Kaxaplit yyaimuics: 1omkeH
HUMeTh IpHU cebe nacnopT, NPOIYCK U IejeByI0 aBTOPYYKY YEpHOTO L[BETA.

VYuenukn rpynnupyrorcs Bo aBope IIIID ‘wiaccamu. Kaxkaweii witacc
COMPOBOXKAAIOT CIIENHAIbHO Ha3HAYEHHBIE MeJarory U3 TOH IMIKOJIBI, B KOTOPOH
yyeHukH oOydvaroTcs. [lemarorst NOJMKHBI OKa3plBaTh IOMOIIG YYEHHKaM B
3aTPYIAHHUTENBHBIX CUTYalHsX.

Jns mposenenust EI'D B kaxayto aynuropuio I1I1D 3apanee HasHawaroTcs
CHEUMaNIbHO MOArOTOBJECHHbIE OpraHm3artopsl. Kak mnpaBuio, 310 yuuTens
OpYrMX IUKOJ, CpeOM KOTOPhIX He JO/DKHO OBITh IpenonaBaTencii-
MPEIMETHUKOB [0 TOMY NPEIMETY, 110 KOTOPOMY NPOBOJMTCS K3aMEH.

OpraHu3aTopbl BBIIAIOT II€[aroraM, COIPOBOXIAIOIIUM BBIITYCKHHKOB,
CIMCKH, B KOTOPBIX Ui Kaxxaoro ydyacTHuka EI'D yka3aHbl npenHa3sHaueHHbIE
eMy HOMepa ayIMTOPHUH M TOCAJOYHOIO MeCTa. YUYEHHKH NEpPEeXOoIsiT K TeM
opraHu3aTopaM, KOTOpble JepXaT B pyKax TaOJIM4KM C HOMepaMu
COOTBETCTBYIOIHX ayIUTOPHH.

OpraHu3aTopsl pa3BoOAAT IPYMIBI YYEHHKOB M0 ayauropusM. IIpu Bxoze B
ayJIUTOPUH OpraHU3aTOpPhl MPOBEPSIOT JHMYHOCTH BBITYCKHHKOB, KOTOpBIE
0053aHb!I IPEbIBUTH UM CBOM I1aCIIOPT U MPOITYCK.

Kaxplif BBIMYCKHUK [OJDKEH 3aHATh HA3HAa4EHHOE €My B ayJUTOPHHU
MecTo. OpraHu3aTtopbl OOBSACHSIOT MpaBWiia IpPOBEICHHS JK3aMeHa W €ro
JUTHTENBHOCTb.

PykoBoautens I1I13 unu ero NOMOIIHKKH MPHHOCAT B KJIaCC JOCTaBOYHBIN
NaKeT, B KOTOPOM HAxXOAATCA JK3aMEHAlMOHHBbIE Marepuaisl. [laker
NOKa3bIBAlOT KAXIOMY YYEHHKY JUIS TOro, 4TroObl OHM YIOCTOBEPHIHCH B
LEJOCTHOCTH €ro ymakoBkH. Ilaker myOnMYHO BCKpHIBAETCS M U3 HETO
U3BJIEKAIOT 15 MHAUBHIYaJIbHBIX MOJHITHICHOBBIX MAKETOB M TPH JOCTaBOYHBIX
nakera A obpaTHoM otmpaBku OnaHkoB EI'D Ha o6pabotky. Kaxmprii
WHIWBHYallbHBIN NAKET NpeJHA3HAueH Ul OTAeNbHOro yyactHuka EI'D.

B makete conepxaTcs: )

— 6nanku EI'D (peructpauuonHslit u 6nanku Ne 1 u Ne 2),



— Tect EI'D,

~ KpaTKas MHCTPYKLH 110 paboTe C TECTOM,

Bce tpu 6manka EI'D umeroT B BepxHel 4acTH pa3jiM4yHble INTPHUXKOJBIL.
Tpoiika HOMEPOB IUTPUXKOAOB M3 KaKZOTO HWHIVBHAYAJbHOTO MaKeTa Mepexn
OTHpaBICHHEM B pPETHOHBl CKAHHUPYETCS M XpaHHUTCA B 0a3e IaHHBIX
®denepanbHOTO IEHTPa TECTUPOBAHUS.

Tonbko B 0JJHOM ONaHKe — PETUCTPALMOHHOM, YYAILUICA MOXET 3alucaTh
CBOIO (haMIIIHIO U MAcIIOPTHBIE faHHBIE. B ocTanbHbIX 6naHkax EI'D ykaseiBaTh
KaKylo-mu60 HHpopmaumio 06 yuacTHuke EI'D 3anpemeno. O6paboTka
6naHkoB mocie mposeneHus EI'D npousBoautcs B pa3Hbix Mectax. OObeJUHUTE
uH(OpMaIHIO, 3aMHCaHHYIO0 Ha Pa3HBIX OJIaHKaX, BO3MOXKHO TOJIBKO C OMOIIBIO
TPOWKH IUTPHXKOAOB M3 0a3pl HaHHbIX PenepalbHOTO IEHTpPa TECTHPOBAHHS.
[MosTOMy yyammMcsl KaTeropHuecKy 3anperieHo ooMeHnBarTbes 6ankamu EIND.
Ecnu 3T0 cny4aitHO MM CHEeLHaIbHO MPOM30MIET, TO COOpaTh HY)XHYIO TPOHKY
ONaHKOB TAaKOTO HEOPEXHOrO yYamlerocs Cpeau JECATKOB THICAY APYTHX
6mankoB EI'D Oynmer npaktudecku HeBo3MOXHO. Pesymeratel EI'D OymyT
yTEpSHBI CO BCEMH MEeYaJbHBIMH MOCIEACTBUAMH JUTSL HEPSIX.

Vyactuuku EID 10 yKa3saHHSM OpraHM3aTOpOB 3amGJHSAKOT OJaHKH
peructpanuu. ITocne 3Toro Ha JOCKe 3aMUChIBacTCsl BpeMs Hayajla i OKOHYaHHS
9K3aMeHa. Yyamuecss oOpalaloTcs K TeCTaM M HauyMHAIOT 3alOJIHATH OGaHKH
EID.

Tectet EI'D mnpuHATO Ha3blBaTh KOHTPOJIBHBIMH  H3MEPHTENBHBIMU
MaTepnanaMi»[ (KMM) EI'D. KomuuecTBo wucmonb3yeMbix BapuantoB KHM
oueHb Benuko. B kaxaoMm kiacce Ha EI'D mpakTuyecku He ObIBaeT IOBYX
onuHakoBbeIX BapuantoB KMM. [ToaToMy He cienyeT TpaTUTh BpeMs Ha IOHMCK
TecTa-aBoMHMKA. Halo BHEMATEBHO YHTATH 3aaHHs CBOETO TECTa H 3amOJIHATD
6GnaHKU OTBETOB.

Crpyktypa mpemnaraeMbix tectoB (KMMoB) ouenp Gnuska mo dopme u
COZIepXKaHHUIO K TOMY, YTO IPEJCTABICHO B 3TOM COOPHHKE.

Bce mpoMexxyTouHble BBIYHCIICHHS, PUCYHKH W 3allUCH Hafo JAenaTh Ha
Onanke uepHoBuka. Ecium Bam mnoHamoOuTcs OONONHUTENBHBIH  OJlaHK
YEepHOBHKA, TO CKakuTe 00 3TOM opraHusaropy B ayauropun. OH 006s3aH
NpEeJOCTaBUTh YEPHOBUKHM B HeoOXoguMoM KoaudecTBe. Ilo  oOkOHYaHMH
9K3aMeHa BCEe YEPHOBUKH CHAIOTCS BMECTE C IK3aMEHAL[MOHHBIMU MaTepHaIaMH.
Hcnons3oBanue s 3amuced Apyrux nucroB 6ymarn Ha EI'D 3ampemieno.



Hukakue 3amucy B 4epHOBHKAaX HE PaCCMaTPHBAIOTCS IPH OLIEHUBAaHUH OTBETOB
yuamuxcs.

TectoBele 3amaHUs COCTAaBIEHbI TakUM 00pa3oM, 4YTO HE TpeOyr T
3HAYUTENIbHBIX BeIYMCIeHUH. [TosToMy KanbkynsTtopamu Ha EI'D monms3oBathes
3anpeiieHo, KpoMe 3K3aMEeHOB 110 XMMUH U 110 (HH3HKe.

Ipu He06X0AMMOCTH yUaIIMMCs pa3pelaeTcs BEIXOAUTh B TyaseT.

Bo Bpems mposenenus EI'D B 113 3amperieH0 HaXOAUTHCS TOCTOPOHHUM
monaM. Ha xax1oM 3Taxke OCTOSIHHO HAXOAUTCA He MEHEE ABYX AEXKYpHbIX. B
[IID noykHBI OBITH OpraHU30BaHbI MYHKTHl OKa3aHMS MEPBOH METHUIUHCKOM
MOMOIIY U OXPaHBI IPaBOIMOPSIKA.

[To ucTeyeHMHM BpEeMEHHM 3K3aMEHa ydYalluecs MOJDKHBI OpraHH30BaHHO
chaTh 9JK3aMEHAallMOHHBIe MarepHaibl. [Ipy 3TOM Ha CTONe OpraHM3aToOpoB
JOJDKHBI  C)OPMHMPOBATBCS MATH CTONOK MAaTEpUAlIOB: PErHMCTPallMOHHbBIE
6sianku, 6manku Ne 1, Ne 2, TeCThI 1 YEPHOBHKH.

IMocne cnaun MaTepualloB ydaiiyecs JOJDKHBI BEPHYThCS Ha CBOHM paboune
MecTa.

OpraHu3aTops! MyOGINYHO MEPecUUTHIBAIOT B KaXXJOH cTonke O1anku EI'D
U 3alleyaThIBalOT UX B JOCTABOYHBIE MTAKETHI AT OTIPABKH Ha 00paboOTKy.

Opranu3aropsl BBIBOIAT yuamuxcs u3 [I10.

Pesyneratet EI'D moctynarot B mkosnsl yepe3 9-10 qHel nocie npoBeaeHus
3k3aMeHa. OueHkH BeIcTaBisAoTCA Mo 100-6anpHO# mikane. BakHo MOHHMATE,
4TO nony4yeHHbIi Ha EI'D Gaju1 He sBNISETCS MPOLIEHTHBIM BHIPAKEHHEM YHCIIa
BEpPHBIX OTBETOB OT UX MaKCHMAJILHO BO3MOXHOro 3HauyeHus. Pesynbratel EI'D
pacCUUTBHIBAIOTCS MO CHELHMAIBHOW METOAMKE, YYHTHIBAOINEH TPYIHOCTH
HCMOJIB3YEMbIX 3aJaHMii M YacTOTy BEpPHBIX OTBETOB Ha HHUX. BenmnunHa
TPYAHOCTH Ka)XKJOIO 3aJaHHs OINpEAENAeTCS B CBOIO OYepelb IOCIE TOro, Kak
obpaboTaroTcs nepBUYHbIE pe3yabTaTsl EI'D.

IMocne o6baBnenus pelynsratoB EI'D mo kaxapomy 3k3ameny denepanbHas
ciyx6a 1o Hag3opy B cepe 0Opa3oBaHMSA M HAyKH yTBEPXKIAaeT COOTBETCTBHE
Mexay oueHkamMH rmo 100-6a/ulbHOM MIKane ¥ OTMETKaMH IO S5-TH OaIbHON
LIKaje.

B KkoHLE HIOHA B PErHOHBI MOCTYNAarOT U3 MOCKBBI CBHIETENBCTBA C
pesynbTaTaMu yyactHHukamu EI'D mo xaxxaomy mpeamery. B mikonax mosmkHbI
3apaHee OOBABUTH O J1aTe BbIIAYH CBUIETENLCTB.
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K 3ToMy BpeMeHM BBITYCKHHKH, KaK MPABUIIO, YK€ MOTYYHIH aTTECTaTHI
3pENOCTH, BO BKIAJBIIN K KOTOPBIM BIHCaHBI OLIEHKU UTOTOBOM aTTECTALIMH 110
npeameraM. AIMHUHHCTpANUs IIKOJ HCIONB3yeT IJIs 3TOr0 MOCTYIUBINHE B
PETHOHBI IPOTOKOIH! € pe3ynbTaTaMi EI'D kaxIoro BEITyCKHHUKA.

BhIMycKHMKHM TONy4YalOT CBHAETENbCTBA C pesyabTatamMu EID u
MPEOBSABIAIOT UX B IIPHEMHBIE KOMHCCHHM Te€X BY30B, B KOTOpHIE OyayT
MOCTYMATh.

By3sl MMEIOT INpaBoO MEPENpPOBEPHTH pe3ynabTaThl EI'D, oTpaxkeHHbIE B
cBugeTenscTBax. [l 3TOro OHM MOryT oOpatuthbes k PDenepanbHoi 0Oasze
cunetensCcTB (DOBC), B kKOTOpPOii XpaHsTcs Bce pe3ybTaThl yyactHukoB EI'D. B
Cllydae pacXoXIeHUH pe3ysbTaToB pUOpUTET OyayT umerh naHHble u3 OBC.

JIuma, mocrynaromue B By3bl, HO OKOHYMBIIME HIKOIY B IPOLLIbIE TOMIBI,
MOTYT TaKkKe NpHHATH ydactue B EI'D. Jlnsg 3TOro oHM JODKHBI OOPAaTHTHCS B
MYHHUIMIIATGHBIA OPTaH YIpaBieHUs 00pa30BaHHEM IO MECTY JKUTEIbCcTBa. VM
OyZner Ha3Ha4eH MyHKT nposeneHus EI'D.

Paszymeercsi, Bce BBIIICOITMCAHHOE HE MOXET 3aMEHHUTH ITOJIHOE OIHMCaHHE
MHCTPYKUMH ¥ mpaBuin nposeaeHus EI'D. MHoro BompocoB 3mech Aaxe He
3aTPOHYTO, B TOM 4YHMCIIe TaKOH BaXKHBIH BONpPOC, KaK Mojaya M pacCCMOTPEHHE
aneyuaLuui mo mpouenype u pesyasratam EI'D.

[TonpobHee ¢ MHCTPYKTHBHBIMU MaTepHanaMu EI'D MOXXHO 03HAKOMHTBCS
Ha caiitax www.rustest.ru 1 www.ege.edu.ru .

Hapneemcs, 4to npuBeneHHas 37ech MHpOpMauus NOMOXeT Bam mnyue
npencTaBuTh npoueaypy EI'D u nomy4uts B utore 6osee BHICOKHE pe3yIbTaThl.
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CIIEHU®UKALIUA
IK3aMeHAllHOHHOH padoThl N0 MaTeMaTHKe
€IMHOr0 FoCyJapCTBEHHOro 3k3ameHna 2007 roaga

Enunslit rocynapcteHHsli ak3ameH (EI'D) npusBaH 3aMeHHTH cO00# aBa
9K3aMeHa — BBIIYCKHOH 3a CPEIHIOI IIKOJNY W BCTYNHUTEIbHBIH B BBICIIHE
yueOHbIe 3aBelieHUs (By3bl). B cBa3m c 3TuM B pamkax EI'D ocymectsusercs
[pOBEpKa OBJAJCHHs MAaTepHaloM Kypca aireOpsl W Hauyan aHamm3a 10-
11 kyaccoB, yCBOSHHME KOTOPOTO IPOBEPSETCS Ha BBIIYCKHOM 3K3aMeHEe 3a
CPEIHIOI0 UIKONY, @ TAK)Ke MarepualioM HEKOTOPhIX TEM KypCOB anreOpbl
OCHOBHOWM IIKOJIBI M TE€OMETPHM OCHOBHOM M CpEJHEH MIKOIBI, KOTOpbIe
TPaJULHOHHO KOHTPOJUPYIOTCA Ha BCTYNHTENBHBIX 3K3aMeHax B BY3bl. Ilpu
3TOM B COZAEpXaHHE NPOBEPKH BKJIIOYAIOTCS TOJBKO TE BOIPOCHI, KOTOpbIE
BXOIAT B OCHOBHOH HODMATHBHBIH [OKYMEHT — MHHHUMYM COAep><aHHUs
OCHOBHOIi M cpeJHel IKOJbI 10 MAaTeMaTHKE.

1. Ha3nauyenue IK3aMeHALlMOHHOMH paboThl - OLIEHUTH
06meo6pa3oBaTeIbHyI0 NOArOTOBKY 110 MaTeMaTike BbimyckHukoB XI (XII)
KJ1accoB  00ImeoOpa3oBaTeNbHBIX  YUYPEXKAEGHHH C  LEeNbl0  HMTOrOBOM
aTTeCTallMy U 3a4YHCIICHHS B CCY3bI U BY3bI.

2. JIOKyMeHTBI, ONpPeAe/IsiIoIHe coAepiKaHue IK3aMeHALMOHHOH padoThI:

— OO0s3aTenbHBIE MUHEMYM COZAEPXKaHHS OCHOBHOTO 001ero o0pa3oBaHUs
no mnpeamery (IIpuxaz MunHoOpazoBanus Poccun Ne 1276 ot
19.05.1998 r.);

— OO0s3aTenbHBIE MHHHMYM COJEpXXKaHHs cpelHero (IOJHOro) obuiero
obpasoBanus no npeamery (IIpukaz MunoOpasoBanus Poccuu Ne 56 ot
30.06.1999 1.);

— @enepasbHBIE  KOMIIOHEHT TOCYAAapCTBEHHOTO CTaHAapTa o0O0IIero
obpaszosanus. MatemaTtuka (Ilpuka3z Muno6OpasoBanus Poccun Ne 1089
or 05.03.2004 r.).

Kpome HOpPMAaTHBHBIX JOKYMEHTOB, YYMTBIBAIOTCS TaKke TpeOOBaHUS K

[IOATOTOBKE BBINYCKHUKOB OCHOBHOM M cpefHed (TMOJHOM) IIKOJBI,

NpeACTaBlIeHHbIE B PEKOMEHIOBaHHBIX MUHOOpa3oBaHus W Haykn PO

OKYMEHTaxX:

— Ilporpammbl [yst 0011e00pa30BaTENbHBIX ILIKOJ, T'MMHA3WH, JHIEEB:
Marematuka. 5-11 ki./ Cocr. I'M. Kysneuosa, H.I'. Munmgiok. — M.:
Hpoda, 2000, 2002.

— IlpumepHble MpoOrpamMMbl BCTYNHUTENBHBIX 3K3aMEHOB (HCIBITAaHHiA) B
BeiciMe Yy4eOHble 3aBeneHus Poccuiickont ®epepauun/ ABTOp-
cocrasutens I'.B. ApcenreB u ap. — M.: Beicu. k., 2000.

— OneHka KayecTBa HOATOTOBKH BBIMYCKHUKOB OCHOBHOW IIKOJBI IIO
marematuke / I'.B. [lopodees u ap.— M.: Ipoda, 2000.
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-~ OmeHka Ka4yecTBa MOJATOTOBKH BBINYCKHUKOB CpelHEd (IIOJTHOM) IKOJIBI
no maremaruke/ I'.B. Jlopodees u ap. — M.: lpoca, 2002.

— Jopodees I'.B., Mypasun I''K., Cenosa E.A. Maremaruka. C60pHHK
3ajaHuid U1 MOJATOTOBKM M TPOBEJEHHS NHCBMEHHOTO 3K3aMeHa o
MaTeMaTHke (Kypc A) u anredpe ¥ HadanaM aHanuza (Kypc B) 3a kypc
cpenneii mkosel. 11 kmacc: ITocobue. — 3-e u3a., ucnp. — M.: [Ipoda,
2000. - 160 c.

3. YcnoBusi npuMeHeHHUs

Pabota paccunmTaHa Ha BBIIYCKHMKOB CpeJHHX 006illeoOpa3oBaTebHBIX
yupexaeHui (IIKOJ, TMMHA3MH, JHIEeB), H3YyYMBIIMX KypC MaTEeMaTHKH,
OTBevaroluii 00513aTeIbHOMY MHHHUMYMY COJIEpXKaHHs CpeJHEro (I0JIHOro)
obirero o6pa3oBaHus 0 MaTeMaTHKe B 00beMe Kypca B.

4. CTpyKTypa 3K3aMeHallMOHHOH paboThI

CrtpykTypa paboTel oTBewaer aBosikod nemn EID — obecrneuynBats
aTTeCTalUIO BBITYCKHUKOB M MX OTOOp B By3bl. PafoTa coctout u3 3 yacTed,
KOTOpBIE pa3jIM4aioTCs M0 Ha3HAUYEHHIO, a TAKKe [0 COJIEPIKAHUIO, CIIOKHOCTH,
quciy ¥ (opMe BKIIFOYaeMBIX B HUX 3aaHMH.

Mo cpaBHenuto ¢ 2006 rogoM B CTPYKTYpy paboThl, Ha3HAYEHHE YacTeH,
YKCJIO U THIBI HCIOJIb3yEeMBIX B HUX 3a[JaHUif HE BHECEHO HUKAKUX U3MEHEHHIA.

B mpuBenenHod Hipke Tabmuue 1 npencrabieHa HHGopManus o
CTPYKType, oOILlieM YHCie, CI0KHOCTH M Tunax 3ajaHuii B BapuaHtax KM
2007 rona.

Tabauua 1
Crpykrypa Bapuautos KUM- 2007
Yacrs 1 Yacrp 2 Yacrp 3
Obuee
aueno 13 10 3
3alaHui —
26
Al-A10 B4 - Bl11 C3-C5
¢ BEIGOpOM C KpaTKMM OTBETOM C pa3BepHYTHIM
Tun OTBETa (B BHJIE UENOro Yucia OTBETOM
3aqaHHd H (13 yeTbipex MM YHUCTIa, (monHas 3amuch
¢opma HPeaIOKEHHBIX ) 3aNKCaHHOro B BUIE peLieHus ¢
oTBeTa B1-B3 JeCSITUYHOU Apobu) 000CHOBaHHEM
C KpaTKuM C1,C2 BBIITOJTHEHHBIX
OTBETOM C pa3BEPHYTHIM IeHCTBHI)
(B BHIE LIENIOTO OTBETOM
Yyyca UK Yucna, (3anmuch penieHus)
3aMUCaHHOro B
BUJIE€ JECATUYHON
Ipobu)




YposeHb BasosbIii IoBbImeHHbIH Boicokuii
CJI0)KHOCTH
IIposepsie- Anrebpa u Maremaruka 5-6 Maremaruka 5-6
Mblii yuef- | Hauasa aHaIu3a KJ1accoB KJIaccoB
HbIH MaTe- 10-11 knaccos Anrebpa 7-9 Anrebpa 7-9
pHaJ Kyp- KJ1accoB KJIACCOB
COB MaTe- Anrebpa n Havana Anre6pa 1 Hauana
MaTHKH aHanuza 10-11 ananuza 10-11
KJIaCCOB KJ1accoB
I'eomerpus 7-11 I'eomerpus 7-11
KJIACCOB KJIACCOB

5. XapakTepHCTHKA 3aJlaHHIl B TPeX YacTAX padoThl

Yacte 1 comepxkur 13 anreOpandeckux 3amaHuii 6a3oBoro ypoBHs (Al —
A10, B1 — B3), COOTBETCTBYIOIIMX MUHUMYMY COJEpKaHUs Kypca "Anrebpa u
Havyana aHaymmsa 10-11 kmaccoB" (kype B), obGecneunBaromux JOCTaTOYHYIO
MOJIHOTY TPOBEPKH OBNAJEHUS COOTBETCTBYIOIIMM MaTepuaioM. Ilpum
BBIITOJTHEHUH 3THX 33/laHUi OT ydamerocst TpebyeTcs IpUMeHUTh CBOU 3HAHHUS B
3HAKOMOM CHTyaluu.

Yacte 2 Briarowaer 10 3agaHuii MOBBIMIEHHOTO (MO CpPaBHEHHIO C
6a30BbIM) ypoBHs (B4 —B11, C1, C2), npu penieHu: KOTOPBHIX OT y4allerocs
TpeOyeTcsl IPUMEHUTh CBOM 3HAaHHS B MU3MEHEHHOM CHUTyaluH, UCTONb3ys IpHU
5TOM METObl, H3BECTHblE €My M3 IIKONbHOro Kkypca. ConepxkaHue 3THX
3aJaHUi OTBEYaeT Kak MUHHUMYMY COJEpXaHUA CpelHel (TOJHON) MIKOJIBI, TaK
U COJEpXAHHUIO, TpeNJaraéMoMy Ha BCTYNHTENBHBIX 3K3aMeHaxXx B BY3BL.
ITosToMy B 3Ty 4acTh paboThI BKIIOYAFOTCS 3aJaHUS KaK [0 Kypcy ajreOpsl U
Hadan aHanm3a 10-11 kjaccoB, Tak M 110 HEKOTOPHIM BOIpOCaM Kypca
MaTeMaTHKH OCHOBHOM IIKOJBI M IO KypCy T€OMETPHH OCHOBHOHM M CpemHei
(TOSTHOM) 1LIKOJIBL.

YacTb 3 BKJIIOYAET TPU CaMbIX CIOMKHBIX 3a/1ayH (IBe — anreOpandeckux u
OJIHY — F€OMETPHYECKYI0), IIPH PELIEHWH KOTOPHIX YYalIUMCS HaJ0 MPHUMEHATh
CBOM 3HAaHHMA B HOBOH Ul HUX cuTyauuu. Ilpu aToM oT ydamuxcst notpedyercs
MpOaHaIN3UPOBATh CHUTYalHIO, CaMOCTOSTEIbHO pa3paborarh ee
MaTeMaTH4YeCKyl0 MOJENb M CI0COO pelleHHs, TPHUBECTH OOOCHOBaHHUS,
JTOKa3aTeNbCTBA BHIMOJIHEHHBIX NEHCTBUH M MaTeMaTHUECKH IPAMOTHO 3aIlHCATh
MOJIyYEeHHOE pelleHHe. DTH 33JaHUs MOXXHO CPaBHHUThH C Haubosee CIIOKHBIMH
3aJaHUSMH TPAJUIHOHHBIX MUCHMEHHBIX 3K3aMEHAIIMOHHBIX PabOT MO Kypcy
anreOphbl ¥ Hayal aHaJIM3a, MpelaraeéMblX B MOCIEAHHE roasl MUHHCTEPCTBOM
o0Opa3oBanus 1 Hayku P®D Ha BBIMYCKHBIX 3K3aMeHaX B 001Ie00pa3oBaTeNIbHOM
cpenHell (MOMHOM) INKOJE, a TaKXe CO CJOXHBIMHU alreOpandeckKuMu H
TeOMETPUYECKUMH 3aJaHUSMH, TIpeJIaraéMbIMH Ha BCTYIHTENBHBIX dK3aMeHax
B OOJIBIIMHCTBE BY30B.

Pesynbratel BbIMONHEHUs 3agaHud YacTw 1 NO3BONAIOT CyAUTh O
JNOCTH)XKEHUH BBITYCKHHUKOM YPOBHS 00f3aTENbHON IOATOTOBKH IO KypCY
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anreOpel ¥ Havyanm aHanm3a 10-11 kiaccoB, Hajiuyue KOTOPOI IPHUHSTO
OLIEHUBATh MOJIOXKUTEIBLHON OTMETKOHN «3». Pe3ynbTaThl BHINONHEHHUS 3adaHUil
Yacteit 2 ¥ 3 NO3BOJAIOT OCYIIECTBUTH MOCIEAYIOUIYI0, 0OoOJlee TOHKYIO
IubhepeHIHaio yYaluxcs 10 YPOBHIO MaTeMaTH4eCKOM MOATOTOBKH M Ha
3TOif OCHOBE BHICTAaBHTH O0Jiee BRICOKHE aTTECTAllUOHHbBIE OTMETKH («4» U «5»).
B paboTte ucnone3yroTcss TpH THIA 3aJlaHMi: ¢ BBIOODOM OTBETa H3
YeThIpeX MPeIUIOKEHHBIX BapHAHTOB, C KPaTKUM OTBETOM B BHIE HEKOTOPOTO
L[EJIOT0 YUCIIa WK AECATHYHON ApoOH, C pa3BEepHYTHIM OTBETOM, TPeOYIOIIUM
3aIlUCH PEIeHHs [TOCTABICHHOH 3a/1auH.
B Yacts 1 BKIIOYEHBI [1Ba THINA 3agaHuii: ¢ BeIOOpoM oTBeTa (Al — A10)
U ¢ kpatkuM otBetoM (Bl — B3). B YacTe 2 Taxxe BKIIOUEHBI [1Ba TUIa
3amaHuii: ¢ kpaTkuM otBeToM (B4 — B11) u ¢ pasBeprytem otBetoM (Cl, C2).
B Yacts 3 BKIIOYEHB! 3aJaHUS TOJIBKO C pa3BepHYThIM 0TBeTOM (C3 — C5).
Pacnpenenenue TUNOB 3aaHuid B paboTe NpeacraBieHo B Tabmume 2.
Tabauua 2
Pacnpenesienne THNOB 3aaHMIi 10 YacTAM padoThl

IIponeHT MakCUMaIbHOTO
. | mnepBuuHOro 6asa 3a 3agaHus
MaxkcumanbHbIH
. Yucmo . JIaHHOTO THUIIA OT
N | Tun 3aganuit . MEepPBUYHBIN
3alaHuit 6 MaKCHMaIBHOTO EPBUYHOTr0
an
6aJu1a 3a Bco paboTy, paBHOrO
37
| | ¢ Bribopom 10 10x1 = 10 27%
OTBETA
2 | © Kpatiim 11 11x1=11 30%
OTBETOM
3 | PA3BCPHYTRIM 5 2x2 +3x4=16 43%
OTBETOM
26 37 (100%)

6. Pacnpenenenue 3aganmii 3K3aMeHALMOHHOH padoThI N0 COAEPKAHUIO
Ha3naueHne eIMHOrO TrocyJapCTBEHHOIO  JK3aMEHa  ONpeAeNseT
crieiuuKy colep>kaHus 3K3aMEeHAIIMOHHOH paboThl. ATTeCTalys BBITYCKHHUKOB
IWIKOJIBI MO Kypcy anreOpsl ¥ Hawyan a”Hanusa 10-11 wiaccoB u TpeGoBaHMs
BCTYNIUTENBHBIX 3K3aMEHOB B  By3bl OOYyCIOBIHBAalOT HEOOXOAMMOCTh
BKJIIOYEHHs B pabOTy AOCTATOYHO MPENCTaBUTEIHFHOIO YHCIIA anredpandecKux
3afaHHi, OTBEYAIONIMX MaTepHaly, U3y4aeMoMy B JaHHOM Kypce. Kpome Toro,
TpeOOBaHHA BCTYNHUTEIbHBIX 3K3aMEHOB B BY3Bl ONpENENsIOT HEOOXOOHUMOCTb
BKJIIOYEHHUs B paboTy anreOpaHyecKUX 3aJaHHH, COCTaBICHHBIX Ha MaTepuale
HEKOTOPBIX ~ pa3fesioB Kypca anreOpbl OCHOBHOM INKOJNBI, a TakKxke
reOMETPHYECKUX 3aJaHUi 0 MaTepHaly KypcOB TI€OMETPHH OCHOBHOH H
cpeaHed (monHo#) mkonsl. To ecTh MpoBepke MOMISKHT MaTepHal BceX
6JIOKOB, 1O KOTOpBIM paclpeleleHO CoAepXKaHHe LIKOJIBHOTO Kypca
MaTeMaTHKHU: «BrIpaskeHus U npeo6pa3oBaHMsA», «YPaBHEHUS] U HEPaBEHCTBay,



«Dynkuun», «Uucma u BeyMcIeHUA», «[‘eomerpudeckue QGUIypeI H HX
cBoiicTBa. V3MepeHHe reOMETPUYECKHX BENUYUH». [IpU 3TOM B COOTBETCTBUH
co crneuuduKkoH MaTeMaTHKH OCHOBHOE BHHMAHHE YJIENIETCS IPOBEpKe
OBJIaZICHHs] MPAKTHYECKOH COCTABJIAIOLICH IIKOJBHOTO Kypca, KOTJa BiaJieHHe
TEOPETUYECKUMH (haKTaMU IPOBEPSIETCS OINOCPENOBAaHHO, HO HapsIy C ITHM
OCYLIECTBIISIETCS U HEMOCPEICTBEHHAs POBEPKA OBJIAICHUS €T0 TEOPETUIECKOH
COCTaBJISIOIIEH (HampuMep, OBJAJEHHE CMBICIOM H3y4YaeMbIX OCHOBHBIX
MaTeMaTUYEeCKUX MOHATHUH).

COOTHOIIEHHE MEXAY 4YHCIOM anreOpandecKux U TIeOMETPHYECKHX
3aJaHdii B paboTe MNpPHMEpPHO OTBEYaeT COOTHOLICHHIO, MPHUHATOMY Ha
BCTYNUTENBHBIX JK3aMeHax B By3bl. OtTpaxeHne B BapuaHTe paboTLI
colmepaHus Tpex HepBbIX O010k0B («BblpaxkeHHs W mpeoOpazoBaHUM,
«YpaBHeHHS H HepaBeHCTBa», «ODYHKIHH») OTBEYaeT OCOOEHHOCTIM H
3HaYMMOCTH MaTepualia, BKIIOYEHHOro B 3TH Onoku. He6omburoe uyucio
3ajaHuii, COCTaBIEHHBIX Ha Marepuane Onoka «4Yucioa W BBIYMCICHHUSY,
00OBsICHSIETCA TEM, YTO OBJajJIeHHe STHM MaTEePHAJIOM MPOBEPSETCS TaKKe MPH
BBINIOJIHEHUH 3a/laHUH, COCTaBIIEHHBIX Ha MaTepHalle TpeX MepBhIX OIO0KOB.

Pacnpenenenne 3agaHuii paOOTBI MO OCHOBHEIM OJIOKaM COAEpXKaHUS
HpUBENEHO B Tabiuue 3.

Tabauna 3
PacnpenesieHue 3aaHMii 10 OCHOBHbIM 0JI0KaM COAEPKAHUS IIKOJIBHOTO
Kypca MaTeMaTHKH

MaKCHMATb IIponeHT MakcHMaITbHOTO
Yneno - nepBUYHOro 6aa 3a 3aJaHus
bnoku conepkanus . N JIaHHOTro OJI0Ka COAepKaHUs
3aJaHuH | NEPBHYHbIN
6ann OT MaKCHMaJIbHOT'O NEPBUYHOIO
6asu1a 3a Bcto pabory, paBHoro 37

BelpaxxeHus u 5 5 14%
npeoOpa3oBaHus .
YpaBHeHHUS U 9 16 43%
HEpaBEHCTBA
DyHKUUH 8 9 24%
Yucna ¥ BBIYHCIICHUS 1 1 3%
I'eomeTpuueckue
¢burypsl u ux
cBo#cTBa. M3mepenune 3 6 16%
reOMETPUYECKUX
BEJINYMH
Hroro 26 37 100%

7. PacnpegeneHune 3aiaHUi paGoThI 110 YPOBHIO CI0KHOCTH

B COOTBETCTBHH C MPUHATON CTPYKTYpPO#l U conepkanueM pabotsl Hactb
1 BrimovaeT 13 anreOpanyeckux 3aaHHi, COCTaBJICHHBIX Ha MaTepuaie Kypca
anreOpb! U Hadan aHanu3a 10-11 Ki1accoB M COOTBETCTBYIOIUX YPOBHIO 6a30Boi
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noAroToBkH (Kypc B). 3ananus nmocuibHbI U y4amuxcs, IOAr0TOBKa KOTOPBIX
OTBEYAET 3TOMY YPOBHIO.

Yacts 2 BriroyaeT 10 3agaHuii TIOBBILLIEHHOTO YPOBHS CIIOXKHOCTH, 8 Wu3
KOTOpBIX — ajirebpanydeckue U 2 — reoMeTpHIecKUe (OHO — IO TTAHUMETPHH U
npyroe — no crepeoMeTprr). OHH COCTaB/IE€HB Ha MarepHaie, IpeiiaracMoM
KaK Ha BBIIYCKHOM 3K3aMeHe B ILKOJE, TaK M Ha BCTYNHMTENIBHBIX 3K3aMeHaX B
By3bl, H OTBEYalOT MHHHUMYMY COJEp)KaHHUS OCHOBHOH M cpeiHel (MOIHOi)
mKkouibl. IIpy UX BBHIIIOJIHEHHH OT Y4YalUXCsl TpeOyeTCsl IPUMEHHTD B HECKOJIBKO
U3MEHEHHON CHUTyallMd 3HAaHHE KOHKDPETHBIX MAaTe€MaTHYECKHX METOJOB,
H3BECTHBIX MM U3 ILKOJIBHOTO Kypca.

YacTh 3 BKITIOYaET 3 3aaHUs BBICOKOTO YPOBHS CJIOXHOCTH. J1Ba 3ananus
— anreOpandeckue. IIpy X BBINOJHEHUH BBINYCKHHMKH JOJDKHBI pa3paboTaTh
cnoco® pemieHHs, HCIOJb3ys B HOBOH CHTyalMH 3HAHUS H3 Ppa3IMYHBIX
pasnenoB kypca anreOpel M Hawan ananu3a 10-11 knaccoB, 3ammcats
000CcHOBaHHOE pemieHUe. TpeThe 3alaHHe — CTepeoMeTpudYecKkas 3ajada Ha
KOMOMHALUIO TeOMETPUYECKHX TeJ, NPH PEHIEHHH KOTOPOH BBINYCKHHUKH
JODKHBI B HOBOW CHUTyallMH NPHUMEHHTb 3HaHMSA M3 pPa3HbIX Pa3feNoB Kypca
rEOMETPHH OCHOBHOM M CpelHel IIKOJNbl, HNOCTPOUTH 4YEPTEeX, INPHBECTH
aprymeHtupoBaHHoe pemeHue. C 1uenblo obecnedeHns Oosice TOHKOH
IuddepeHIHaliyd YHaMXCsl, UMEIOMIUX BBICOKHH YPOBEHb MaTeMaTH4eCKOH
MOJTOTOBKH, B 3Ty YacTh BKJIKOYEHBI 331aHHs Pa3IHIHON CIIOKHOCTH.

B crnenyromux Tabnuuax 4 U 5 gaercs pacnpenesieHHe 3aaHui paboTsl Mo
BHJIaM JESTEJbHOCTH H YPOBHIO CJIO)KHOCTH.

. Ta6auna 4
Pacnpeue.nelme 3azlanuii o BHJ1aM J1eATeJIbHOCTH

Makci ITpoLEeHT MaKCHMaIbHOTO
. NepBHYHOrO Oasia 3a 3aJaHus
Yucno | ManpHbIN
Buzsl gesrenbHOCTH . JIAHHOT'O BHJa IEITEIbHOCTH OT
3aflaHuil | mepBUY-
S MaKCHMaJIbHOT0 nepBUYHoro 6asua 3a
HBIH Oann
BCKO paboTy, paBHOro 37
3HaTh U NOHUMATh 5 5 14%
TIpumeHsTh 3HaHUA U
YMEHUs B 3HAKOMOH 10 10 27%
CUTYaLMH
TIpuMeHATH 3HaHHUA U
YMEHHS B U3MEHEHHOH 8 10 27%
CUTYaIM{
[IpuMeHsTH 3HaHUA U
yMeHHUs1 B HOBOH 3 12 32%
CHTYalMU
HUroro 26 37 100%
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Tabauna S
PacnpesesieHue 3aiaHuii padoThl 10 YPOBHIO CJIOKHOCTH

[TpoueHT MaKCHMAaJIbHOTO
nepBUYHOrO OaIa 3a
YpoBeHb N 3a7aHus JaHHOTO YPOBHS
P . MakcuMabHbIH . A yp
CJIOXKHOCTH Yucno 3anaHuit . CJIO)KHOCTH OT
L MEPBUYHBINA OasTI
3amaHui MaKCHMaJIbHOrO IIEPBHYHOTO
6asa 3a Bcio paboty,
pasHoro 37
bazoBsiii 13 13 36%
[ToBpIIEHHBIH 10 12 32%
Bricokuit 3 12 32%
Hroro 26 37 100%

B Tabauue 6 npHBOAMTCS YUCIO M YPOBEHb TPYAHOCTH alrebpanyecKux
3aJaHui, Ha OCHOBE BBINIOJHEHHS KOTOPBIX BBICTABNISETCS AaTTECTalMOHHAS
OTMETKa 110 Kypcy anreOpsl ¥ Hayan aHanu3a 10-11 kiaccos.

_ Tabéauua 6
PacnipeneJieHue 110 YPOBHIO CJIOKHOCTH 3aaHHil, HA OCHOBE KOTOPbIX
NPOBOIUTCS aTTECTAUMS MO KYPCY ajireSpbl M HaYa aHaIM3a

ITpoLeHT MaKCHMAaJILHOTO IIEPBHYHOrO
VYposenb Yneno MakcuManbHbIH Oasa 3a 3ajaHusl JaHHOTO YPOBHSA
COKHOCTH sam. TIepBUYHBIH CJI0’)KHOCTH OT MaKCHMaJIbHOTO
3ajaHUui 6ann NepBUYHOro 6ajuia 3a 3ajaHus Mo Kypcy
anreOphl M Hayas aHayiu3a, papHoro 30
ba3oBbIi 13 13 43%
IToBbIICHHBIH 7 9 30%
Bricokuit 2 8 27%
Hroro 22 30 100%

8. Bpemsi BbInoTHeHHs paboThbI

Ha BhIMONHEHHE 3K3aMeHaIlHOHHOHW paboTsl oTBomuTcs 240 mMuHyT (4
yaca). Yacte 1 BkimtodaeT 13 3amaHuii ¢ BHIOOpOM OTBeTa 6a30BOTO YpOBHS
CJIOXHOCTH. OTH 3aJaHHs COCTaBJIAIOT CaMylO JIETKYI0 4acTb paboTel. Ha ux
BBINIOJIHEHHE OpPHEHTUPOBOYHO oTBOoxUTCS 40 MuHyT. Yacte 2 comepxur 10
3aJaHUi TOBBIIIEHHOTO YPOBHS CJIOXXHOCTH, Ha JBa M3 KOTOPBIX Tpebyercs
3amycarh pelieHHe. OTH 3aJaHusd JOCTYMHBI JUid Ooyiee MOATOTOBJIEHHBIX
ydamuxcad. OpUEeHTHPOBOYHOE BpeMs UX BbINONHEeHUs — 90 MuHyT. Yacts 3
COJEPKHUT 3 3a7aHHsl BHICOKOTO YPOBHS CIO0XKHOCTH, KOTOpBIE PacCCYMTAHBI Ha
CcaMbIX TMOJTrOTOBIECHHBIX BBIMYCKHHKOB. Ha BbINMONHEHHE STHX 3aXaHUi
OTBOIUTCS OPHEHTHPOBOYHO 110 MUHYT.
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9. IlmaH 3K3aMeHaUMOHHOM paboOTHI
BapuanTsl 3x3aMeHanoHHON paboTel 2007 r. COCTaBIAIOTCA Ha OCHOBE
HECKOJIBKMX IUIQHOB, KOTOpBIC SIBJSIFOTCS BapHaHTaMH oOmiero miaHa (cwm.
Ipunoxenwue 1).
ITapasuiennsHOCT,  BapHaHTOB oOOecneynBaeTcs Ha JTane pa3paboTku
9K3aMEeHAlMOHHOH paboTh! H JOCTUTaeTCs 3a CUeT:
— orbopa B KaxIyl0 M3 Tpex 4YacTedl paboThl 3afaHMil, COAEpKaHUE,
YPOBEHb CIIOKHOCTH M THIT KOTOPBIX ONPENEIISIOTCA IIIaHOM paboThI;
— BKJIIOYEHUS B3aMMO3aMEHSEMBIX, OAHOTHIHBIX, IPHMEPHO OJHHAKOBBIX
M0 TEMaTHKE ¥ YPOBHIO CIOKHOCTH 3aJJaHUH, PacIONOKEHHBIX Ha OJXHHX
M TEeX JKe MECTaxX B BApDHAHTaX pabOThI, COCTABJICHHBIX 110 OHOMY H TOMY
XKe IUIaHy.

10.CucTtemMa olleHMBaHMS BbINOJHEHHs OTAEJbHBIX 3aJaHMii U paldoThl B
" HeJioM

OTBeThl Ha 3ajaHus ¢ BeIOOpOoM oTBera (A) M KpaTkuM otBeToM (B)
aBTOMAaTH4YeCKH 00padaThIBarOTCs 10CIe CKAaHUPOBaHUs O11aHKOB 0TBETOB Nel.

OTBeTHI K 33JaHUSIM C pa3BEPHYTHIM OTBETOM, BKJIIOYEHHBIM B YacTH 2 1
3, MpOBEPSIOTCS IKCIEPTHOH KOMHCCHEH, B COCTaB KOTOPOH BXOAAT pabOTHUKH
BY30B, METOJHMCTHI U ONBITHBIE YUUTEIS.

3agaHue C BBIOOPOM OTBETa CUMTAETCS BBINOJHEHHbIM BEPHO, €CIH B
«bnanke otBeToB Ne 1» oTMedeHa nu¢pa, KOTopoi 0603HaYeH BEpHBINA OTBET Ha
JAaHHOE 3aJaHue. 3aJaHue C KPAaTKUM OTBETOM (B BHAE HEKOTOPOrO LIENOro
YHCNa WIM KOHEYHOW MECATHYHOW ApOOM) CUUTAETCS BBHINOJHEHHBIM BEpPHO,
ecnii B «braHke orBeroB Ne 1» 3amucaHO MMEHHO 3TO 4YHCIO. 3a BEpHOE
BBHIIOJTHEHUE 3aJlaHusl C BHIOOpDOM OTBETa M 3aJaHUS C KPAaTKHUM OTBETOM
BbICTaBsieTCs 1 Gasm.

OnHO3HAYHOCTh M OOBEKTUBHOCTH OIICHKH BBINOJHEHHS 3afaHuid C
Pa3BepHYTHIM OTBETOM O0ECHEYHBAETCS COOTBETCTBYIOUIMMH PEKOMEHIALMSIMU
s 9KkcneproB. Jlas storo paspaboTaHel OOLIME KPUTEPHHM OLEHKH HX
BBIMTOJHEHUA. 3aTeM Ha MX OCHOBE U KaXKJOTrO 3aJaHusi pa3pabaThIBarOTCs
KOHKDETHbIE KpPUTEPHH, OLIEHMBAIOIIHE IIOJHOTY M IpaBHIBHOCTh OTBETA
UMEHHO Ha JaHHOE 3aJaHue. B 3aBHCHMOCTH OT IOJHOTHI M MNPaBHIbHOCTH
OTBeTa 32 BHINOJHEHHE 33/1aHUs TOBBIIIEHHOIO YPOBHS C Pa3BEPHYTHIM OTBETOM
BoICcTaBisgeTcs oT 0 10 2 6alI0B MaKCUMAaJIbHO, 32 3aJaHHE BHICOKOTO YPOBHS —
ot 0 5o 4 6ayoB.

TaxuM o6pa3oM, 3a BEPHOE BBHINOJHEHHE BCEX 3aJlaHHM pPabOTBI MOXKHO
MaKCHMAaJIbHO MOony4yuTh 37 mepBuuHbIX OamtoB (13 3apanuit u3 Yactu 1 — 13
6astos, 10 3aganuii Yactu 2 — 12 6asuios, 3 3aganus Yactu 3 — 12 6amioB).

OneHka pe3y/lbTaTOB BBIIONHEHHUS paboOThl C  LENbIO  aTTECTALUH
BBIIIYCKHHUKOB IIKOJIBI M 3a4HCIICHUS B BY3bl IPOBOJHUTCS pa3lelbHO.
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TectoBblil 6ana — oueHka oOuiell MaTreMaTHMYeCKOM MOATOTOBKH, KOTOpas
¢dbuKcupyercs B CBUICTEIbCTBE I MOCTYIUIEHUS B BY3bI, ITOJCUHUTHIBACTCS MO
100-6annpbHOM IIKaje Ha OCHOBE IIEPBUYHBIX OajyioB, BBICTABJICHHBIX 3a
BBHITIOJTHEHUE BCEX 3aJaHuil paboThl.

ATTecTallMOHHAs OTMETKAa BBIITYCKHHKA IIKOJIBI 32 OCBOCHHE Kypca auredpsl
U Havan a”anmu3a 10-11 kmaccoB ompenensercs mo 5-6amibHoil mkane. OHa
BBICTABJISICTCS HA OCHOBE INEPBHYHBIX OAJIIOB, BBICTABIEHHBIX 32 BBIMOJHEHHE
22 3ajaHMii, COCTaBJIEHHBIX Ha Marepualle 3TOro Kypca, NpH 3TOM He
YYUTHIBACTCA BBINONHEHHE 4 OCTaBIIMXCA 3aJlaHHH, COCTaBJCHHBIX Ha
MaTepuaie Kypca anreOpbsl OCHOBHOW mmikoiibl (cM. B [Ipunoxenun | 3amanue
B9), kypcoB reomerpun OCHOBHOH U cpeaHeit mkomsl (cM. 3aganus B10, B11 u
C4).

11. lonoHUTE/bLHbIE MATEPHAILI U 000py10BaHKe
He ucnonb3ytores. Mcnons3oBaHue KanbKyJIsSTOPOB HE Pa3peIiaeTcs.

12. YcnoBust npoBeeHns Ik3aMeHa (Tpe6OBaHHA K CHICHHATHCTAM)

Ha »k3aMeHe B ayAMTOPHUIO HE JOIYCKAIOTCS CIIEHHATIMCTBbI MO MPEAMETY
(MareMaTHKe), 10 KOTOpOMY IPOBOAMTCS 3k3aMeH. Mcmosm3oBanue enuHoOH
HMHCTPYKLMH IO NpPOBEJCHUIO 3K3aMeHa I103BOjsgeT obecneuuTs cobitoneHue
€AMHBbIX YCIIOBHI 0€3 NIpHBIICUEHMS JIML CO CIEUHalbHBIM 00pa3oBaHHUEM IO
JTaHHOMY TIpEIMETY.

IIpoBepky 3K3aMeHalMOHHBIX paboT (3a4aHUM C Pa3BEPHYTHIM OTBETOM)
OCYLIECTBISIOT CHELHAIMCThl MO0 MaTeMaTHKe, NpOLICAIINE CIEUHANbHYIO
MOATOTOBKY Ui mpoBepkd 3amanuit EI'D 2007 roma B COOTBETCTBHH C
MeToauyeckuMH peKOMEHJALUSAMHU 10 OLIEHUBAHMIO 3aJlaHUH C pa3BepHYThIMHU
oTBeTaMHu, noaroroineHHsIMU OUTTN.

13. PexoMeHaauuu MO NOAr0TOBKeE K IK3aMEHY

K »5K3aMeHy MOXHO TOTOBHUTBCS 10 Yy4yeOHHMKaM, BKIIOYEHHBIM B
«®DenepanbHblii  HepedeHb YYEOHHMKOB, PEKOMEHIOBAHHBIX (IOMYLIEHHBIX)
MuHuctepctBoM oOpa3oBaHMs UM HaykH Poccuiickoit ®enepauyu K
UCIIONIb30BaHUIO B 00pa30BaTeNIbHOM Iponecce B 00IEeoOpa3oBaTeNbHBIX
yupexaenusx». IlepedeHb ydyeGHMKOB pa3meliéH Ha caiite MuHHcTepcTBa
obpa3zoBanuss u Hayku Poccuiickoii ®egepaumn (www.edu.ru) B pasnene
«/IOKyMEHTBI MUHHCTEPCTBAY.

OUIIN pexkoMeHIyeT TaKKe MCIOJIB30BaTh IOCOOMS, HMeroume rpud
OUIIHU, v mnocobusi, MOATOTOBJIEHHbIE aBTOPCKUMH kosutektuBamu DUIIU B
paMKax COBMECTHBIX IPOEKTOB C Hu3aarenbcTBamu. MHpopmauus o6 3THX
U3JaHUAX ONEpaTHBHO pa3Melnaercs Ha caite www.fipiru B pa3nene
«OkcneptHbiit coBer GUTTN».

14. U3menenns B BapuanTtax KHM B 2007 r. no cpaBHenuio ¢ 2006 r.

CtpykTypa paboThl, Ha3HAYEHHE KaXJ0# U3 ee TpeX 4acTeH, YUCIIO U THIIb
HCTIONb3YeMBIX B HMX 3aJaHUH, BpeMs Ha BBINOJIHEHHE OCTAIUCh 0e3
HU3MEHEHHS.
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IIpunoxenue
Ilnan 3k3amenanmoHHo# padorel EI'D 2007 roxa mo maTtemartuke

O6o3HaueHKe 3a1aHuit B paboTe U OaHKe OTBETOB:

A — 3amanus ¢ BeIGOpoM oTBeTa, B — 3aganus ¢ kpatkum orBetom, C —
3aJaHus C Pa3BEPHYTHIM OTBETOM.

YPOBHH CITOXXHOCTH 3aJaHUS:

b — 6a30BBIi (IpHUMEpPHBIA HHTEPBAJI BHINOJIHEHHUS OONBIIMHCTBA 3aJaHUH
— 50%-90%), I1— noBbimennsid (10%-50%), B — Beicokuii (Menee 10%).

Hopsigok ciaenoBanus 3ananuii B KMM mozxkert 6b1Th H3MEHEH B Pa3HbIX

BapHaHTAaX.
Koabl
060 npose-
3Ha pﬂe Maxen- | pve
P Ypo- | manb- pumep
ye- MBIX . HoE
BeHb HBIH
Ne| Hue JJ1e- Bpems
IIpoBepsieMbie 3J1eMEHTHI CJI0K- | 0asLI 3a
n/|3aaa MEHTOB BbINOJI-
colepKaHHA HOCTH BbI-
0 | HUA coxep- HEHHA
3aja- | MmoJiHe-
B JKaHUSA 3aJaHus
HHUS | HHE 3a-
pa- no Ko- (MuH)
JaHUS
bore nudu-
KaTopy
Yacrts 1
1 |Al | BnameHue noHATHEM CTENEHHU 1.2.1 b 1 3
C paLiMOHAILHBIM 1.2.2
[oKasareyieM, yMEeHue
BBITIOJIHATH TOXKIECTBEHHBIE
npeoOpa3oBaHMs M HAXOAUTh
UX 3HAYESHUS
2 |A2 |YMeHHE BBIOJHATH 1.1.2 b 1 3
TOXIECTBEHHBIE
npeoOpa3oBaHus ¢ KOPHAMH H
HAaXOJMTh HX 3HAYECHUE
3 |A3 |YMeHue BEHINOJHATH 1.3.2 b 1 3
TOXIAECTBECHHBIE
npeodpa3oBaHUs
norapupMUYECKUX BHIPAKEHHUH
4 (A4 |YMeHHe YUTATh CBOMCTBA 3.1.11 b 1 3
¢yHkumMu o rpaguky u
pacrnio3saBaTh rpaduKH
3JIeMEHTApHBIX GQYHKIMHA
5 |AS |YMeHHE HaXOOUTh 3.2 b 1 3
MIPOM3BOAHYIO PYHKIIHH
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A6

YMeHHe HaXOJUTh MHOXKECTBO
3HaueHHH (YHKIHU

A7

'YMeHHe HCIIONb30BaTh rpaduk
(byHKIUY IPH pelIeHUH
HepaBeHCTB (TpaduyecKuii
METO]] pellIeHHs HEPaBEHCTB)

2.6.4

A8

VMeHHe HaXOAUTh 00J1aCTh
onpeneneHus CI0KHON
dyHKUIMH

3.1.13

A9

VMeHHe perats HepaBeHCTBa C
OJIHOJ MepEMEHHON Ha OCHOBE
CBOMCTB (PYHKIMH

2.6

10

A10

YMeHue MPUMEHSTH O0LIHe
MpUEMBI pelIeHHs] YPaBHEHHH

23

11

Bl

VYMeHue peliath ypaBHEHUS C
HCNOJb30BaHHEM
pPaBHOCHJIBHOCTH YPaBHEHUMU

2.2

12

B2

VY MeHue BBINONHATD
TOXKIAECTBEHHbIE
npeo6pa3oBaHys BRIDAKEHHH U
HAaXOJHUTh HX 3HAUEHHE

1.2.3;
1.3.4;
1.4.6

13

B3

YMeHue npuMeHsITh 001Iue
MIpUEMB! pEllIeHUs] YpaBHEHHH

23

Yactp 2

14

B4

YMeHue pemarbs CHCTEMBI
YpaBHEHHH, CoJepKalluX OJHO
WJIY [IBa TIOKa3aTeNIbHBIX
ypaBHEHHUS (JIOrapupMHUYECKHX,
UppPalOHaNbHbIX,
TPUTOHOMETPHUYECKHX)

2.5

15

B5

‘YMeHue NpUMeHSTh
TEOMETPHYECKHH CMBICI
IPOU3BOJHOM

323

16

B6

VMeHue BBINONHATH
TOX/I€CTBEHHEIE
1peoOpazoBaHysl BHIPAXKEHUH U
HaXOJIMTh KX 3HAYEHHE

1.1;1.2;
1.3

17

B7

YMeHHe ncnoinp30BaTh
HECKOJIbKO IIPMEMOB IIPH
pelleHUH YpaBHEHHH

24.2

18

B8

YMeHue ucnosyib30BaTh
CBOMCTBO NEPUOJUYHOCTH

GYHKOMM 115 perleHns 3a1ay

22




19|1B9 [YmMeHue pemiaTh TEKCTOBYIO 4.3% II 1 9
3a7a4uy, COCTaBIsIsA
MaTeMaTH9YECKyI0 MOJENb
IIpeUI0XKEHHOHN B HeH CUTyaluuH

20|B10 |YmMeHue pemarb 5.5%— II 1 11
CTepeOMETPUYECKHE 331a4H 5.6*

21B11 {Ymenue pemars 5.1- II 1 15
IUIAaHUMETPHUYECKHUE 3aa4u 5.3*

22|C1 |YMmenwue uccnenoBaTh cBoicTsa | 3.1.13 II 2 15
CIIOKHOH (YHKITHH

23|C2 |YMeHue UCIIONB30BaTh 242 nn 2 15

HECKOJIBKO MTPHEMOB IIPH
pellleHHH ypaBHEHU

Yactb 3
24|C3 | YMenue peuiath HepaBeHCTBa | 2.6.6 B 4 30
C MapamMeTpoM
25|C4 |YmeHue pemaTth 5.7* B 4 40

CTEpPEOMETPHUIECKYIO 3a/lady Ha
KOMOMHALIMIO FEOMETPUYECKHX
Tes1 (MHOrOrpaHHUKOB H T
BpaILeHHs)
26|C5 |YMeHue pemiaTh ¥ IpoBOAUTE | 2.5.6 B 4 40
HCCIIeIOBaHUE PEeIlIeHHs
CHCTEMBI, CoAepIKaIei
paBHEHHs pa3HOro BUja

A-10 b-13 37 240
B-11 I1-10
C-5 B-3

'~ 3Hak * ykasaH /Is 3a7aHUi, KOTOPbIE COCTAB/EHBI HA MaTepuaie Kypca anrebpb
OCHOBHOI IIKOJIBI WJIM Kypca T€OMETPUH OCHOBHOW M cpeaHel (IIOJTHOH) LKOIBI.
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HucTpyKuus no BHIIOJIHEHHIO pafoThI

Ha BeIMONHEHHE JK3aMEHAMOHHON pabOTHl MO MaTeMaTHKE HaeTcs
4 gaca (240 muH). PaboTta cocTouT U3 Tpex YacTed U conepxut 26 3aJaHui.

Yacte 1 comepxut 13 3amanuii (Al — A10, Bl — B3) obs3arensHoro
YpPOBH# 10 MaTepuany Kypca «Anredpa u Hayana aHanusza» 10-11 kmaccos. K
kaxaoMy 3amanuio Al — A10 npuBeneHsl 4 BapHaHTa OTBETa, M3 KOTOPBIX
TOJIBKO OJOUH BepHBIHA. [IpH BBINOTHEHHH 3THX 3aJaHUH HaJo yKa3aThb HOMEP
BepHoro otBeta. K 3aganusam Bl ~ B3 Hafo gate kpaTkuii OTBeT.

Yacte 2 conepxut 10 6onee cnoxubix 3aganuii (B4 —B11, C1, C2) no
Matepuany kypca «AnreOpa ¥ Hayana aHanm3a» 10-11 kiaccoB. a Taike
pa3NUYHBIX pa3lesioB KypCcOB ajureOpbl ¥ F€OMETPHM OCHOBHOH M cpenHeH
mkoibl. K 3aganusm B4 — B11 Hago nate kpaTkuid oTBet, K 3aganusm Cl u
C2 — 3anucarh penieHue.

YacTe 3 comepxuT 3 caMbIX CIIOXKHBIX 33JaHus, ABa — aNredpanyeckux
(C3, C5) u omHo — reomerpuyeckoe (C4). Tlpm uX BBITOJHEHHH HAIO
3anucath 0O0OCHOBaHHOE pELlIEHHUE.

3a BbinoJHeHHe PpaGoThl  BLICTABJISIOTCS  JBe  OLIEHKH:
aTTeCTAllMOHHAs 0TMETKA M TeCTOBBbIH 0a/l. ATTecTallHOHHAsI 0TMETKA
3a ycBoeHMe Kypca ajre6psl M Hayaal anaausa 10-11 kaaccos
BBICTaBJsieTcs] MO NATHOAIbHOH mKayie. [Ipy ee BbICTaBJIeHHH He
YYHTBIBAeTCsl BbINOJIHeHHe deTbipex 3axanmii (B9, B10, B11, C4). B
TekcTe paboThl HOMepa ITHX 3a/JaHHIi 0TMeuYeHbI 3Be3104KOii.

TectoBblii 6ann BbicTaBiasiercss no 100-6annbHOl mikade Ha
OCHOBe NMEPBHYHBIX 0aJI10B, MOJTYYEHHBIX 32 BHINIOJTHEHHE BCEX 3aJaHHUil
paboThbl.

CoBeryeM [yisi 3KOHOMHH BPEMEHH IPONYCKaTh 3alaHHE, KOTOpOe He
yIAeTCsi BBIUIOIHHUTEL Cpa3y, ¥ MEepexXOAuTh K cienyrolieMy. K BBIOIHEHHIO
NpOIYUIEHHBIX 3a/laHuii BBl CMOJXKETE BEPHYTHCH, €CIM Y Bac OCTaHETCS
BpeMs.

Kenaem ycnexa!
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®EJIEPAJIBHBIN LIEHTP TECTUPOBAHUA PETUCTA
T

KoHTpoJbHbIEe H3MepUTeAbHbIE 755560
MaTepHadbl JJIs OATOTOBKH K e[IHHOMY
rocynapcrBeHnomy 3k3ameny no MATEMATHUKE

Bapuant Ne 1

YACTb 1

IlIpu evinonnenuu 3aoanuii A1 — A10 ¢ 6nanxe omeemose Ne 1 noo
HOMEPOM bINONHAEMO20 3A0AHUA nocmagbme 3Hak "'X" ¢ Kiemouke,
HOMep Komopoii coomeéemcmeyem HOMepy 6blOpAHHO20 6amu

omsema.
. 8 415

Haiinure 3Hauenue Boipaxenns (—12) -(5—4 ’ )

1)-128 2) 64 3) 84 4) - 84
A ] o

A2 | Haiinute 3HaUe€HHE BBIPAKEHU ———.
)
1)1 2)2 3)5 4) 4

Haiizure 3nauenne 3'°83%1°84¢ ecny log  64=3.
1) 8 2)9 3) 27 4) 4

@ynkums y = f(x), uMeromas nepuon 7 =5, ¥
3anaHa rpadukoM Ha mpomexyTke [~1;4].

Haiinure 3Hayenue 3toi GpyHKuuu npu x = 11.

(=

1) -2 2) -1 B N7
3)0 41
Haiiiute 3HaueHHe NPOM3BOAHOM DyHKIHMH
y=sin(3x+7)—cos(37+7) BTouKe x(=0.
1) 3cos7 2) 3cos7+3sin7

3) 3cos7-3sin7 4) 3sin7
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1

HalizuTe MHOXECTBO 3Ha4eHHH QyHKIMH y=———.
x“+4x+5

Al10

1) (0;+) 2) (0;5] 3) (0:1] 4) (—o0; +o0)

Oynkuus y = f(x) 3amaHa

Ha mpomexyTke [—6;10]. -

VYKaXuTe 4YUCIO pELLEHHH / yd / i
ypaBHenus f(x)=3. : L - R . A \

D1 2)3

p
N

3)5 4) 6 ; 21

= -N_\

. -1

. sinx —cosx

Haiigiute umcno Touek paspeiBa (QyHKUMH y=| ——F
- sinx +cosx

npuHajnexammx otpesky [0;27].
1 2)2 3) 3 4) 4

HaiinuTe 4ncio uesbix penieHnid HepaBeHCTBa
1/3
Yx?—9x+18-(x*-25x) " <0.
1)2 2) 4 3)5 4)3

Haiinute Bce pemeHus ypaBHEeHHsST 2 tg(x + %) =1-tg 2 (x + %) .

L ez 2) 2 nez
8 2 2

3) L iannez 4) L4 pez
8 4 2
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Omeemom na 3ad0anus BI-Bll oOonxcno 6vimb Hekomopoe yenoe
YUCN0 UU HUCTI0, 3ANUCAHHOE 6 8Ude 0eCAMUYHOU Opodu. Imo uucno
Haoo 3anucambv 6 Onank omeemos Nel cnpasa om Homepa
6bINONIHAEMO20 3A0AHUA, HAYUHAA ¢ nepeou Knemouku. Kasicoyro
yugpy, 3HAK MUHYC OMPUUAMETIbHOZ0 HUCIA U 3ANAMYIO 8 3anuUcu
decamuunoii  Opobu  nuwume 6 O0mOeNbHOU  Klemouke @
coomeemcmeuu ¢ npueedennvimu 6 Onanke obpazyamu. Eounuyn
UMepeHUll nuCamb He HYyXHCHO.

3% -27=

Haiinure xopeHb (MM CyMMy KOpHEH, €CIM UX HECKOJBbKO) YpaBHEHHS

N 3x+12
3 *27’]0g27+5

Boruncute 15632 10411 - /62 +12422 - 6169 .

Haiinure kopeHb (WJIM CyMMYy I€HCTBHTENIBHBIX, Pa3IM4HBIX KOpHEH,

€CJIM UX HECKOJIBKO) YpaBHEHHUS (Sx 2 _Tx+ 3) . (Sx i x+ 3) =20x".

YACTB 2

Haitgure CyMMY BCE€X 3HAYEHU I TIEPEMEHHBIX, ABJIAIOMUXCA PELIICHUEM
4x—~2y :2,\'+y,

(HJ'IPI PEUICHUSAMH, €CIIU UX HGCKOHLKO) CHCTEMBI
9 log, Jx

=y+3.

Ha pucyHke wusoOpaxeH rpa-
¢uK  npou3BOAHOH (GYHKIMH

y= f(x). Haligure 4ucno To-

4YeK, B KOTOPBIX TaHIEHC yria I
HaKJIOHa KacaTelbHOM K JTOH I
¢dbyHKuMU paBeH 2. I
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Haiitu 3Ha4eHHe BeIpaXEHHA

*B9

*B10

*B11

sVx2+dx+4 7-x?—6x+9 +\/8——4x2+4x
x+2 x=3 \6+x—x2 ’

Haiigure xopeHb (WM NPOM3BEICHHE KOPHEH, €CIH HMX HECKOJBKO)

YpaBHEHHUSA log36(x2 —2x+1)+10g36(x2 +8x+16)=].

Haiimure 3Hauenne mapamerpa a (WIM NPOHU3BECHHE TAKUX 3HA4EHMI,
€ClIi HX HECKOJBbKO), TMPH KOTOPbIX HaUMEHbUIHH, MOJOXKUTENbHBIH

nepuox pynkuun y =sin((5a—13)x) pasen -7—;—

Boaurens mpoexan MepBblii U3 TpeX KPYroB F'OHKH CO CKOPOCTBIO, Ha
19,8 Menbplie 3amaHupoBaHHOH. /[l Toro, uyrToObl HpuexaTb B
3alUIaHHPOBAHHOE BpeMsl, OH Ha KaXJIOM M3 HOCJIEAYIOUIHX JBYX KPYTOB
yBenu4uBan  ¢akTuyeckyro  ckopoctb Ha  15%. Ompenenure
3aIUIaHUPOBAHHYHO CKOPOCTh BOIMTEIIS.

OcHoBauneMm nupamMuabsl FABC sBnsercs NpaBHIIBHBIA TpPEYrONbHUK

ABC co croponoit 12. bokoBoe pebpo FA miuHOIO 156
MepHeHANKYIIpHO OCHOBaHMIO. HallquTe pacCTosiHME MeXAy NMPSIMBIMH
FBun AC.

Hau napannenorpamm ABCD. Beicota BH nepecekaer auaronans AC B
toyke K. Hadigure mnuny otpeska BK, ecin AB =50, BC=40 nu

AC=1073.

/nn 3anucu omeemoe na 3adanua Cl u C2 ucnonv3yume 6aanx
omeemog Ne 2. 3anuwmume cnauana Homep 8bINONHAEMO20 3A0AHUA, Q
3amem pewenue.

Haiinute B Touke 3KcTpeMyMa QYHKLMH

3 2
x7=3x“-9x+31 2
log ;— x2-4 _log“s(x —4)

y=4 3HaueHHe 3TOH QYHKUMH (MIH CyMMY

 COOTBETCTBYHOUIHUX 3Ha4eHHH Cl)yHKLlPIId, €CJIH Yy HEE€ HECKOJIBKO TOYEK

JKCTPEMYMa).

Haiigute xopenb (WM CyMMy KOpPHEH, €CIIM HX HECKOJBKO) YpaBHEHHA

‘/1—20082%-((\/x+3—1)(\/33—x+7)—x—2)=0.
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YACTbH 3

Jna 3anucu omeemosé na 3adanus (C3 — C5) ucnonv3yiime o6namx
omeemos Ne 2. 3anuwiume cHauana Homep GbINONHAEMOZ0 3A0AHUA, 4
3amem 000CHOBAHHOE peuieHue.

HaiiuTe 49McnO UeNbIX 3HAYEHMH MapamMeTpa g, TpPH KOTOPhIX
MHOKeCTBO  pemenuii  mepasenctBa  (a—1)x’ <(3a+2)x+10a
CONEPKUT BCE WYIEHbl HEKOTOPOH BO3pacTaroliel  apudmeTHyeckoit

HIPOTPECCHH C MEPBBIM YJICHOM, PaBHbBIM — 8,  Pa3HOCTHIO, MEHbLIIE HIIH
paBHOIA 6.

*C4 | CTOpOHa OCHOBaHHs NEPBOH NPABMIBHOH TPEYrONbHOH MHPAMHUIBI

paBHa 63 . BepuinHa BTOpPOH NpaBHIBHOH TPEYrOJIBHOW HHPaMHUIbBI
HaXxoIWTCs B LIEHTPE OCHOBAaHHUSA MepBOH. BepmuHbl OCHOBaHHS BTOpOMH
MUpaMuzbl PacIoNoXeHbl Ha TpeX pedpax ONHOH M3 GOKOBBIX TpaHEM
NepBOH MUpaMUABl, MPUYEM OJHA M3 HHX — B CEpeJUHE OCHOBAaHHS.
Haiinure paauyc OKpY>KHOCTH, ONIMCAaHHOW BOKPYI OCHOBaHHSI BTOpOH
HMHPaMUIBL.

Haiigure 4yuciio pereHui CHCTEMBl ypaBHEHHUH

7ly? +12x% =87xy,

y 2= y(cos2x —sinx)+sinxcos2x.
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®EJIEPAJIBHBIA LIEHTP TECTUPOBAHUSA PETUCTR
T

KoHTposibHBIE H3MEpHUTEIbHbIE 55550
MaTepHaJIbl 1Jisi MOATOTOBKH K €IMHOMY
rocynapcrseHHomy 3k3ameny 1o MATEMATUKE

BapuanT Ne 2

YACTH 1

Ilpu evinoanenuu 3aoanuii A1 — AI10 ¢ o6nanke omeemoe Ne 1 noo
HOMEPOM BbINOSIHAEMO20 3A0AHUA nocmagbme 3HAK "X 6 Ki1emouke,
HOMED KOmOpou coomeemcmeyem HOMEPY 6GblOPAHHO20 6aMu
omeema.

8 32, 4
. a>b .
Haiigute 3HayeHwe x+y, €CIM pPaBEHCTBO ———=oo-—=qg"b"
s/ _
a-18a° JAE ‘
BBITIOJIHEHO IS BCEX ITOJIOXKUTEIIBHBIX d U b.
)0 2) 2 3) -3 4 -4

1,5 15
. a”+8b"
A2 | Haiigute 3Ha4YeHHC BBIPAKEHHUS 3073 —3pY 2, ecnd a=4,
' a-2a'b'"+4b

b=25.
1)2 2) -2 3)3 4) -3
BrIpa3ute BeIUYUHY log246,75nh yepe3 3HaueHMs a ¥ b , ecim
log,2=a n log,3=5b.
4b — _ - —
1 b-3a 2) 3b-2a 3) 3b-2a 4 4b-2a
a+2b 3a+b a+2b 3a+b
®yukuus y= f(x) 3amaHa rpaguKoMm. .
VYkaxxuTe MHOXXECTBO 3HAYCHHH ITOH i
(byHKIHN. y=px
1
D [-5:4] | 0
2) [-5;5] ' A [T x
3) [-2;0)u(0;2]
4) [-2;2]
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452 -27

Hajinure 3HaueHWe TMpPOU3BOOHOW (YHKIMH y=———/— B TOUKE
X

Al0

xO = —3 .

1) 7 2) -5 3)1 4) 13
Haiinure MHOXeCTBO 3HaueHHA QYHKIUH Y = 8'2_4""‘2 .

1) (O; 32] 2) (0; 64] 3) [O; 32] 4) (—o0;+00)

Oyukuma  y = f(x) onpexne- y
neHa rpaduxom. Haiinure ]
YUCO LENBIX pelleHUil Hepa-
BeHcTBa f(x)>2.

19 2) 7 6
3)5 4)3

Haiimute cymMMy BceX LENbIX YHCEN, BXOOAMHUX B 001aCTh ONpeneneHus

¢byHKIIMK Y = ln(lg[r—éﬂ)] .

1) 10 2) 12 3) 14 4) 16 .
2

Haiinure pemenne HepaBeHCTBa f—(—x—ig—) <0.
B-x)

1) (—o0—6]U[0;3) 2) [-6;3]

3) [-6;0] U (3;+) 4) (—oo;—6] {0}

4
Haiimure cyMMy KOpHEH ypaBHEHHS (x2 -1 6) -AJ—4x-5=0.
1) - 5,25 2) 4 3) 2,75 4) -1,25
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Omegemom na 3adanuna BI-Bll Oonxycno 6vimb Hekomopoe yenoe
YUCNI0 UNU YUCI0, 3ANUCAHHOE 6 8UOE OeCAMUYHOU OpobuU. Imo uucno
Haoo 3anucamv 6 OnaHk omeemos Nel cnpasa om Homepa
6bINOJIHAEMO20 3A0AHUA, HAYUHAA C nepeou Knemouku. Kaswcoyro
yugpy, 3HaK MUHYC OMPUYAMENbHO20 HUCNA U 3ANAMYI0 6 3anucu
decamuynoi  Opobu nuwiume 6 OmMOeNbHOH  Klemoyke 6
coomeemcmeuu ¢ npueedeHHvimMu 6 Onanke obpasyamu. Edunuys
UMeEpEeRull nucamo He HyHcHo.

. Ny 97x X
HaiiguTe HauMeHbUIMH KOpPEHb YpaBHEHHs tg—8——-tg—§—=0, JIexa-

nuid Ha uHTepBate (—21; 0).

4
tg249°—tg?11° 10520

Haiinure 3HaueHHe BBIPAXKEHUS 3 3
1-tg“49°tg“11°

Haiinute kopeHb (MM NpPOU3BEACHHE KOPHEH, €CIM HX HECKOJBKO)

YpaBHEHHUS \/x3 —5x2—9x+45=5x?—x*+9x-45.

YACTb 2

Haiinure cyMMy Bcex 3Ha4€HMH MEPEMEHHBIX, SBISIOMIMXCS pEIIEHHEM
(MM peLIeHUIMH, €CJT UX HECKOJIbKO) CHCTEMBI

3x—8y—24=1/4y% =12xy +9x2,

2,6x—y+1,2=0.
Ha pucyHke M306pakeH rpa- o iy |y
¢uK npou3BOAHOH (YHKIHMHU N
M ™\ N\
y = f(x). Haiigure uuncio To- /NN
YeK JKCTpeMyMa 3ToH (yHK- 1 \l
IIUH. / 0 \N/‘
A
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B

. H
-] |

*B9

*B10

*B11

Haiiti 3Ha4eHHe BBIpaKEHUA

4
logoz(tg ) ’3\/‘ 2\/_’ 9-
logo’z[ g ;-J W7-2413 arccos(—0,3)—%

arccos(—0 3)—~}

Haiinure uncio kopHeii ypaBHeHHA /cos4mrx —1=15x+4x 2 _ax3,

Haiimute  HauMeHbLIMH,  MOJOXWTENBHBIH  mepuon  GyHKIHH

2 X
X)=simn—+tg—.
f(x) 7 HieT

Vi3BecTHO, YTO NpoOHM3BENEHHE CyMMBI LH(pP IBY3HayHOro 4Hcia Ha
pa3HocTh 3THX LMOp paBHO 48. HalinuTe 3T0 ABy3HA4HOE YHCIIO (MIIH
CYMMYy TaKMX IBY3HAYHBIX YHUCEJ, ECITH HX HECKOIIBKO).

B npasunbHO#i npusme ABCDAB,C,D, co cTopoHoi#i ocHoBaHus 3 u
BBICOTOH 2+/2 Touka E nexur na pebpe AD Takum obpa3om, uyto CE
sBiseTcs Guccextpucoit TpeyronsHuka ACD. Haliaure paccTosHHe OT
ToukH E no mnockoctu B{CD;.

B tpeyronsHuk ABC BmucaHa OKpy>KHOCTb paauyca 2, KOTOpasi JEJIHUT
orpezok AC Ha wyacth ¢ aauHamu S u 4. Haiinute nnomanp
TpeyronpHuka ABC.

Mna 3anucu omeemos na 3adanuna Cl u C2 ucnonv3yime 6OraHK
omeemog Ne 2. 3anuwume cnauana HoMep 6bINOJIHAEMO20 3A0AHUA, 4
3amem peuierue.

Haiinute HauMeHbLIee 1ie710€ 3HaYeHHe PYHKIHUH

y=2-(VAx+19 -2x-3).
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Hajinute kopeHs (WM CyMMY KOpDHEH, €CIIH MX HECKOJIBKO) YpaBHEHHs

2

x°=3x-4 (2,6 16
log | XX 7% - ojog | 20 _ L0 ¢
\/g‘t/%{ x+9 J g4/§Lx—4 x+1j

YACTbH 3

Ana 3anucu omeemoe na 3adanus (C3 — C5) ucnonvzyume 6Oraux
omeemog Ne 2. 3anuwmiume cnauana HoOMep GbINOIHAEMO20 3A0AHUA, A
3amem 060CHOBaANHOE peweHue.

Haiinute ninny npoMexyTka 3Ha4eHHH NMapaMeTpa a WIH CyMMy JUIMH
TaKUX HPOMEXYTKOB, €CIM MX HECKOIBKO, NPH KOTOPBIX B pEICHHU

ax—43
X
TPEX3HAYHOE YMCJIO, HO HET HU OJHOI'0 HAaTYypaJbHOI'0 YETHIPEX3HAYHOI'O
YHcJa. ’

HepaBeHCTBA 55—

>0 ectp XOTd OBl OZHO HaTypalabHOE

xC4 | OcHoBanueM  nupamuasl FABC  sBisercs  paBHOOEIpEHHBIN

tpeyronsHuk ABC, B kotopom AB=AC=3, sin£ZBAC :—1— .

J5-1
Pebpo AF nepnenmukymsipio ABC u paBHO 7+35. Toukn L, M u N
pacronoxeHsl cooTBeTcTBeHHO Ha pebpax FC, AC u AF, a Touka P

nexxut Ha pebpe AB. Ilpu stom CL_LF AM_MC "FN_NA U

LF CF’ MC AC’ NA FA

Pﬂ:ﬁ. Haiigure o6bem nupamuast LMNP.
PF BF

Haiinure uncno pemieHuii cCHCTeMbl ypaBHEHHIA

2
xy+6cosx+ﬂ)—-s—)£=3y+lo—y+2xcosx,

x x
x+|+|—6+ 6logs,2=(x+y)logs, 2.
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®EJEPAJIBHBIN [IEHTP TECTUPOBAHUS PETUCTR

P
KOHTpOJIbele H3MEPUTEC/IbHbIC G 5000

MaTepnanbl JIJIS IOATOTOBKH K €[IHHOMY
rocyrapcrseHHomy 3k3ameny no MATEMATHUKE

Bapuant Ne 3

YACTb 1

ITpu evinonnenuu 3adanuii Al — A10 6 b6ranxke omeemog Ne 1 noo
HOMEPOM BbINONHAEMO20 3a0aHusn nocmasvme 3HaK "X'" 6 Kiemouxe,
HOMep KOmOpOU coomeemcmeyem HOMepY . 6bIOPAHHO20 6aMu
omeema.

1 2) a 3) a? 4) a*

3Vx+1

A2 | VYupocrture 2x—9,ec1m x)= .
| A2 | Ymp JE)) S0="=

!

-18 2) -27 3 -9 40
x+3 x+3 x+1

1)

Haiinure 3nauenue log,(8a), ecnu log,,0,25=2.

1) -1 2) 0,5 3)-0,5 4)2
®yukuus y = f(x) 3amaHa rpadu- Ay
KOM. YKaXHTe YHCIIO NMPOMEXYTKOB o
BO3pACTaHUSA ITOH QYHKLIHUH.
1)1 2)2 ol
3)3 4) 4 - 1 x
\
\/\/ /
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Haiiaure 3HaueHHe NPOU3BOJHOH GYHKIIMU

y=sin(5x+2)+cos(5x+2) BTOUKe x,=-1.

1) cos3—sin3 2) cos3+sin3
3) 5cos3—5sin3 4) 5cos3+5sin3

HaiinuTe 4KCII0 UENBIX 3HAYeHMH QYHKIMH

A

!

Al10

y=6,6-arccosx+1,6-arcsinx.
1) 16 2) 17 3) 18 4) 19

®ynknusa y = f(x) onpeneneHa rpadu-

YA

KOM Ha mpoMexyTke [—2;7]. Haiigure 1/
YHCIO ULENBIX PpeuleHHH JBOHHOro @R U A
HepaBeHcTBa 0< f(x)<3. \
D1 2) 2 _ \ ’
3) 4 4)6 LN x

vV

5-3x

Haitnure obnacts onpenenenus pynkuuu y = 16—(—2—j .
1) (—eo; 4] 2) (=e0;3] 3) [4;+20) 4) [3;+<0)

, y [ 7x
Hafinure wncsio uessix peticnii Hepaseretsa 4 [cos—= <0 Ha oTpeske
[0;5].
1 2)2 3)3 4) 4

Haiinure yucio KopHeil ypaBHeHHs Ctg2x =ctg5x , NpHHAMIEKALIUX
npomexyTKy [—4;4].
1) 4 2)5 3)6 4)7
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H

B

!

Omeemom Ha 3ad0anus BI-B11 oonsxcno 6vims Hexomopoe uenoe
YUCI0 UNLU HUCO, 3ANUCAHHOE 8 8UOe OecAMUYHOU Opobu. Imo uucno
Haoo 3anucame 6 6nanxk omeemoe Nel cnpasa om Homepa
GbINOJIHAEMO20 3A0AHUA, HAYUHAA C hepeoli Kaemouku. Kaoswcoyro
uugpy, 3HaAK MUHYC OMPUUAMENLHOZ0 HUCIA U 3ANAMYI0 6 3anucu
decamuynoil  Opobr: nuwume 6 OmOenbHOU Kiemouke @6
coomeemcmeuu ¢ npusedeHHuIMU 6 Onanke obpazyamu. Eounuyst
UsMepeHulli nuCams He HylCHO.

Onpenenure YncI0 KOpHEH ypaBHEHHs
(3um22x—4gn2x—ﬂ 24-x2 =0.

Brruucaure logﬁ(9+{/2\/§_3\/§.9/47+12\[1'§ g/@)

Haiimure xopeHb (WIH CyMMY KOpHEH, €ClIM HX HECKOJIBKO) YpaBHEHHS

(Vx=1-1)-(Vi+x+3)=3x-6.

YACTb 2

Haiizute cyMMy BCeX 3HaUY€HHH NMEPEMEHHBIX, ABNAIOLIMXCS PELICHHEM
JSy—3x 2\/2x—3y,

(UnH pelIeHUsIMH, €CJIH UX HECKOJIBKO) CHCTEMBI

[x]+y-3=0.
Ha pucyHke u3o0paxeH rpa- | ' v
¢ux npousBomHoH Qynkumu |
y = f(x). Hafigute yucno npo- Y= LR
MEXYTKOB BO3pacTaHHs J3TOM "\ 1 ]
GyHKIHA. I \ I f > -
| /] V /

[ 2
Bolyuciure (2\/5 - 5) +433+2042.
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Haiinure xopeHb (MM TNpOM3BEAEHHE KOPHEH, €CIM HMX HECKOJIBKO)

*B9

*B10

*B11

ypaBHEHHUS 0,5~(4+10g2(2x2 +7x+6))=1—7x‘2x2.

Haiinure  3Hauenume  ymkimu  g(4), €cim  W3BECTHO,  4TO
f(2x=1)=x-3n f(g(x))=2x-5.

3agaHa apuQMeTHYecKas IPOrPeccHst C MEPBBIM YIEHOM 3 M Pa3HOCTHIO
4, a Taxke Apyras apu(MeTHUECKast IPOTrPecCHsl C MEPBLIM YICHOM 4 U
pasHocTsio 5. Halinute cymMMmy mepBbix 11 coBmagaroIUX WICHOB 3THX
apr(METHYECKUX IPOTPECCHIA.

B koHyc, oceBoe cedeHHE KOTOPOTO €CThb PaBHOCTOPOHHHH
TpEyroNbHUK, BucaH map. Halinute o6peM KoHyca, eciM 00beM IIapa
paBeH 8.

Paguycel  BOHMCaHHOM M ONMHCAaHHOH  OKOJO  MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA OKpPYXXHOCTEH paBHBI COOTBeTCTBEHHO 3 u 11. Haligure
IUTOIAAb TPEYTOIbHHUKA.

Jnsa 3anucu omeemos na 3adanus CI u C2 ucnonvsyiume oOnank
omeemoe Ne 2. 3anuwiume cnavana HOMep 6bINOIHAEMO20 3A0aAHUA,
3amem peuienue.

+y

o o X
Haitgute HanMeHbllIee U3 BO3MOXXHBIX 3HAY€HUH BEJIMYHHBI , €CIIK

W3BECTHO, 4YTO 4YHchaa XxX—3y, 2y+1 wu 40 sBusotcs
MOCJIEI0BATEIbHBIMU YWIEHAMH [€OMETPUYECKOH IIPOrPECCHH.

Haiigure kopeHb (WM TNpoM3BENEHHE KOpHEH, €CIIH HX HECKOJIBKO)

ypaBHenus Yx+5—x—5="Y4x2-52 —,6f(|x|—5)2 .
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*C4

YACTb 3

Jna 3anucu omeemosé na 3adanus (C3 — C5) ucnonszyime 61amk
omeemos Ne 2. 3anuwiume cHauana HoOMep GbINOIHAEMO20 3A0AHUA, A
3amem 060CHOBAHHOE pelieHue.

Halinute memoe 3HaueHHe mapameTpa a (MIM CyMMY TakHX HeJbIX
3HaueHHWH), TMpPH KOTOPBIX MHOXXECTBO pELIEHHH HepaBEeHCTBA

2 N
x(2x—5)" 25(5x—4a)+4ax comepKHMT BCe 4ICHBI HEKOTOPOIl

BO3pACTalOIICi apH(pMeTHUeCKOH NpPOTrpecCHd C MEPBBIM UJIECHOM,
paBHBIM — 1, M Pa3HOCTBIO, MEHBLIE UIIM PABHOM 2.

CropoHa OCHOBaHHMsS MPaBHIBHOH YeTHIPEXyrojbHOH NHpaMHUIBl paBHA
3J6
3

T Kpyr, BnucaHHbIi B OOKOBYIO TIpaHb, SIBISETCS OCHOBAHHUEM
T

KOHyca, BEpIIMHA KOTOPOTO COBMAgaeT C LIEHTPOM OCHOBAHHS
nupamusl. Halinure o6beM KoHyca.

Haiinute opauHaty TOYKHM (MJIM NPOHM3BEAECHUE OpAMHAT, €CJIH TOYEK
HECKOJIBKO) ~ Ha  IUIOCKOCTH,  KOOPAMHATBl  (X;))  KOTOpBIX
YAOBJICTBOPSIIOT YCIOBUSAM
x?—xy=2x+3y+15,
x> -3x2-10x-16

0,251o0 =1-lo 3-x).
2> ) 816(3—x)
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®EJIEPAJIBHBIA UEHTP TECTHPOBAHUSA PETUCTA

KoHTpobHbIE H3MepHuTeIbHbIe 555
MaTepuaJbl AJisl MNOATOTOBKH K eIHHOMY
rocynapcrseHnomy 3k3ameny no MATEMATHUKE

BapuanTt Ne 4

YACTH 1

Ilpu evinonnenuu 3aoanuii A1 — AI10 6 6ranke omeemos Ne 1 noo
HOMEpPOM BbINOIHAEMO20 3a0aHuA nocmassme 3HaK ""X" & k1emouxe,
HOMep Komopou coomeemcmeyem HOMepy 6blOPAHHOZ0 eamu
omeema.

34)?
Haiizure 3HaueHue BHIpaXEHHs | a > :a S npu a=3.

13 2)9 3) 27 4) 81

' l 2
2—-x
A2 | HaiinuTe 3Ha4E€HHE BBIPOXKEHUS (~——~———+\/x+2j ,ecou x=8,24.
p /x+2 )
1)1 2)2 3)3 4) 4

Bripasure uncio log \/3—,5/2,7 uepes a, ecnu log, o 9=a.

1) 0,4(9+a“‘) 2) 0,25(3+4)
3) 0,4(3+a_1) 4) 0,25(3+a—‘)
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VYxaxurte HoMep rpaguka yObiBaroled GyHKIMA.

1) y.A 2) y A
1/ \ 1
0\ / 0
-1 Y1 X -1 1 7 x
=1 =] >
3 y 4) v.A
~
1‘ \\‘ 1
0] -10 \ /
-1 - 1 X -I' X
|

Haiimute 3Hauenne npou3BOAHOM (yHKuMH y =x-sin(2x+1) B Touke

x0=—1.
1) —2cosl—sinl 2) 2cosl—sinl
3) —2cosl+sinl 4) —2cosl

Haiinute MHOXeCTBO 3HaueHui QyHKkuuu y=+/3x+41—-+/3x-8.
1) (0;+00) 2) [7;+) 3) {7} 4) (0;7]

Oyukuus y=f(x) ompenesneHa .

rpapuKoM. YKaXUTe MPOMEXKYTOK, Ha i

KOTOPOM OHa IPHHHUMAET  TOJBKO - y=Rx
THOJIOXKUTENBHbIE 3HAYCHHS. A 1/

1) (0;3) 2) (37) -1 ~ x
3) (-2;0) 4) [-1;4] \/I ~a
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Al10

Haiinure 4uciio uenblX 3HAYCHUH W3 o0yacTH ompeneneHus (yHKIUH

y=log (9— x2) Takux, 4To |x|< 4.

12 2)3 3) 4 4)5

Haiinute yncio nenblx pemieHHi HepaBeHCTBa

x3—48x-2
(x—2)2(x—7)_x2-—9x+14 Ha OTpE3Ke [—10;10].
)7 2) 8 3)9 4) 10

Haiioute MpOMeXyTOK, KOTOPOMY MNPHHAUISXHT KOPEHb YPAaBHEHHS
log,(x+5,5)° =18log, 2 .
1) (—e0;-2) 2) [-2;-1) 3) [-10] 4) (0;+o0)

Omeemom na 3ad0anun BI-Bll oonsxcno 6sime nexomopoe yenoe
YUCI0 UAU YUCTI0, 3ANUCAHHOE 8 8UOE 0eCAMUYUHOU OpodU. Imo yucno
Hado 3anucamv 6 OnaHk omeemoé Nel cnpasa om Homepa
GbINONIHAEMO20 3A0AHUA, HAYUHAA C nepeéou Kiemouku. Kaswcdyio
yugpy, 3HaAK MUHYC OMPUUAMENBHOZO YUCIA U 3ANAMYIO 6 3anuUcU
decamuynoii  O0pobu nuwume 6 OmMOENbHOU  KlemouKe @6
coomeemcmeuu ¢ npugedeHHvIMuU 8 Onanxe oopasyamu. Eounuywt
usMepeHull nucams He HYHCHO.

Haiinure KopeHb (WJIH CyMMy KOpHEH, €CJIH UX HECKOJIbKO) YpaBHEHHMs
(cos207x— l)lg(32x— 20x% -~ 2) =0.

o .4 4 o
Haiinute 3HaueHHne BeIpaXkeHUus 2,5(sin” & —cos ™ &}, eciu tg;-— .
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Haiinute kopenb, npuHaiexamuii otpesky [0,8;4], (wm npoussese-
HUE TaKHX KOpHE#, eClTM UX HECKOJIBKO) ypaBHEHHS

sin(/zx)-ctgz—”=0.
x

YACTb 2

Haiinure cyMMy BceX 3HaY€HHH NEPEMEHHBIX, SBISIOLIMXCS PELICHHEM
xy =36,

(MM pELIEHHSMH, €CITH UX HECKOJIBKO) CHCTEMBI
y—log,(8x)-4=0.

Ha pucynke nzobpaxeH rpa-

& Y
¢uK 1pou3BOgHON GYHKLMU
y = f(x). Haligute uucno to- PR
YeK MHHHMyMa >TOM HK- \{1
y dy Jus N
LHH. 7 =
T\ x

/ N

o

Yucna a u b BbOpaHbl TakuM o06pa3oM, YTO BEPHO PaBEHCTBO
6b Sa

a-b a+b

+2=0. Haiigure 3HayeHHe, KOTOpOE IpPU 3TOM MPUMET

BCJIIMYHHA (I/IJ'IPI CyMMY TaKuX 3Haqum“1, €CJIM 3Ta BCIH4YHHA

a+
MOXET NPUHATH HECKOJIBKO SHBQCHHﬁ).

Haiinure kxopenb (MM TpoW3BeNeHHE KOpHEH, €ClIM WX HECKOJBKO)
ypaBHeHus 37 +63="72log, x.

Haiinure 35auenne GpyHKIMH

y=3f(-a)-(f(a)-5g(-a))+2(g(-a)) ? | ecnM W3BECTHO, YTO (yHK-
s y= f(x) — derHas, QyHKUUSA y= g(x) — HeuetHas, f(a)=-2,
g(a)=-3.
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*B9

*B10

*B11

Haiinure cymMMy Bcex IBY3Ha4YHBIX HaTypalbHBIX YMCEJ, KOTOpbIE NPH
ZIeJIEHMM Ha 7 [aroT B ocTaTke 3.

OcHoBanueM nupamuabl FABC sBisieTcs NpAMOYTOJIbHBIN TPEYTOJIbHHK
ABC c runoteny3oii AB =15. Tanrenc yrina BAC pasen 0, 45 , a
BeicoTa FA = 7,5. Haiinute paccrosiaue mexay npsmeiMu FB u AC.

B npamoyronsurke ABCD co croponamu AB = 10 u BC = 16,5 Touka L
sapisercsa cepenuHoi AB. Ha cropone AD nocnenoBatenbHO pacrosio-
xeHbl Toukd M u N Takum obpa3oM, uto AM:MN:ND=1:17:15.
Haiinute momans tpeyronbHuka MNP, rae P — Touka mepeceueHus
otpe3koB LN u CM.

Jna 3anucu omeemos na 3adanun CI u C2 ucnonv3yime 6raHK
omeemoe Ne 2. 3anuwiume cHauana Homep GbINOIHAEMO20 3A0AHUA, A
3amem pewenue.

Haiinure HauGombiee uesroe 3HaueHue QyHKIHU
y=log3(l2x2 —x3)+log3x.

Haiimute xopeHb (MM TPOM3BEJEHHE KOPHEH, €CIM HX HECKOJIBKO)
3 4 3 .
J4+x Ux+4 9
= =Z~\/3 9x .

X

ypaBHEHHS




YACTb 3

Mnn 3anucu omeemoe na 3adanua (C3 — C5) ucnonwviyiime onauk
omeemog Ne 2. 3anumume cHauana Homep GbINOIHAEMOZ0 3A0AHUA, A
3amem 060CHOBAHHOE peuieHue.

C3 | Haiigure anuHy mnpoMexyTka (WIHM HaHOONBIIYIO W3 JUIMH TaKHX
MPOMEXKYTKOB, €CJIH WX HECKOJBbKO) TeX 3HAYeHWH Napamerpa a, MpH
KOTOPBIX YHCIIO HEJBIX PELICHUH HEepaBEeHCTBa ||x—4|—2x|5a(x+6) HE

MeHee 2 U He 6oiee 14.

*(C4 | Ocnopanuem npsamoit npusmel ABCA B|C, sBnsercs npsamoyronbHbIi
TpeyromsHUK ¢ karetamd AB =4 u BC = 6. Bricota npusmsl pasna 10.
Hadinute ob6beM mnupamuisl ¢ BepiuMHamuM B Touke C; M cepeauHax
pebep BC, BB, u A;B;.

Haiinute uncno peleHnit CHCTEMbl ypaBHEHUH
’xz ~4ﬂxy~32ﬂ2y2|+|y—cosx[=0,

‘/47r—|x—47r|+\/1—y2 =‘/4ﬂ-]x—4/r +\/1—y2.
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®EJIEPAJIbHBIA LIEHTP TECTUPOBAHUS PETUCTA
T

KoHTpoabHBIEe H3MepHTEIbHbIE 55650
MAaTepHUAJIbl JJIs1 NOATOTOBKH K eIHHOMY
rocynapcrBeHHomy 3k3ameny no MATEMATHUKE

Bapuant Ne §

YACTb 1

Ilpu evinonnenuu 3aoanuit Al — A10 ¢ 6nanke omeemos Ne 1 noo
HOMEPOM BbINONHAEMO20 3a0anus nocmassme 3Hak "X'" 6 kiemouke,
HOMep KOmopoui coomeemcmeyem HOMepPY 6blOpAHHO020 6aMU
omeema.

1 1
Briuuciure (71] 2 [21) :
9 9

11 2)3 3)9 4) 27
HaiiauTte 3HaueHue BulpaxeHus a+b, ecnu /34 —24- \/E =a+ b\/f .
11 2)2 3) -1 4)-2

Brrunciure: log; 0,09 +2log,10.
D1 2)2 3)3 4) 4

VKaxuTe  YpaBHEHHE  OKPY)KHOCTH, |
H300paXKEHHOMH Ha PUCYHKE. '

) (x-2)2+(y-2)"=4 .
2) (k=2 +(y-D*=4 o
3) (x=D2+(y-1)2=2
4) (x=2)2+(y-D*=2

b

HaiinuTe 3HaueHMe NpoU3BOAHOM QyHkuuu y=(2x—1)-e™ B Touke
xo = “1 .
1) e 2) 4de 3) Se 4) 6e
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Haiizire MHOXeECTBO 3HaueHUH QYHKIMH y = Ssin Zx—cos’x-5.
1) [-2;0] 2) [-6;0] 3) [-10] 4) [-5;0]

PemenveM HepaBeHcTBa f(x)<1 sBNseTCS €IMHCTBEHHas TOYKA.
YkaxuTe pUCyHOK, Ha KOTOPOM H300paxkeH rpaduk 3Toi GyHKUIHH.

1) v / 2) vA
/ N\
/. V. \ /
o
1 1
0 0
-1 | X -1 1 X
B | =1
3) . 4) y
5 / N\
~J9 1
-1 NG X M
AN <o >
N\ -1
\
. 2
HaiinuTe 9ucio Touek paspeiBa GyHKIMH y = tg )
+x°)
1 2)2 3)3 4) 4
HaiiiuTe cymMMy UeNbIX peleHHil HepaBeHCTBa
36(x-3
(xz —x)(x—3)——(2x—)-S0 Ha otpeske [—4;15].
x?=x
1) -6 2)-9 3) -4 40

A10 | Haiingute mpoMexyTok, KOTOPOMY MpPHUHAIUIEKHT KOpEHb (MM CymMma
KOpHEM, €CJ/IM UX HECKOJIBKO) ypaBHeHus 8 —2” =50.

1) (-10) 2) (0;1) 3) (1;2) 4) (2;4)
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B4

=

Omeemom na 3adanua BI-Bll odonxcno 6vimy Hekomopoe uenoe
YUCNO UNU YUCNO, 3ANUCAHHOE 8 8UOE OeCAMUYHOI Opobu. Imo uucio
Haoo 3anucamv 6 Onank omeemoé Nel cnpaea om Homepa
GbINOSIHAEMO20 3A0AHUA, HAYUHAA C hnepeoit Kiemouku. Kaxcoyio
yugpy, 3HAK MUHYC OMPUKAMENbHO20 YUCIA U 3ANAMYI0 6 3anUCH
decamuynou Opobu nuwiume 6 OmMOENbHOI Klemouke 8
coomeemcmeuu ¢ npueedeHHsimMu 6 bGranke obpasuamu. Eounuyot
U3MepeH Ul nUCamb He HYHCHO.

Haiinure xopeHb (WiM mnpou3BeleHHe NEeHCTBUTENBHBIX, Pa3lIMYHBIX
KOpHE#i, €ClI UX HecKoibKo) ypaBHeHus 0,25log % x*-3 log,x =4,

o o
Haitnure 3navenue Boipaxenns tg(a+135°), ecin ctg; =0,5.

Haiinure xopeHp (WM HpPOM3BEACHHE KOpHEH, €CIM WX HECKOJBKO)
ypaBHEHHUs loggx2 =12log,8x—28.

YACTbH 2
Haiigute cyMMy BceX 3Ha9€HHH MEPEMEHHBIX, ABISIOMIMXCA PEUICHAEM
(nnu PELICHUAMH, ecIu HX HECKOJIBKO) CHCTEMBI
V25-10x+x2+y=7,
y—-9x+22=0.
Ha pucynke usobpaxen rpa- | ] Ay ]
¢buK TPOM3BOOHON (PYHKIMH N /A\y =filx

y=f(x). Haiiqure umcno
MIPOMEXYTKOB YOBIBaHUS 3TOM
¢dyHKLIHH. ‘ /\ o] \a :

\

3 3

X{+X;
—=,TIA€ X| H X, — KOPHH YPAaBHCHHA

Haiitu 3HaueHHne BbIpaXXEHUS
X +x,

2x%2-5x-7=0.
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Haiiqure KopeHb (WM NpPOU3BEJEHHE KODHEH, €CIH HX HECKOJbKO)

*B9

*B10

*B11

ypaBHEHHS ((‘/63 + {‘/g) o 40,5.

Haiinute 3HayeHue mapamerpa a (WIH NPOHM3BE/ICHHE TAKUX 3HAYEHHIA,
€CIM HMX HECKOIbKO), NMpPH KOTOPBIX HAHMEHBIIMH, MOJOXKHTEIbHBIH

nepuon PyHKIUH y = sin((a2 +6a —17)x) paBeH —;E

Pebenok 3abo0neeT MEHMHTHTOM, €CJIM B €ro OpPraHH3ME OKaXeTCs He
menee 10000 6akrepuit Heiicepun MeHUHTHTa. Eciiu 3apaHee He clenaHa
COOTBETCTBYIOILAs MPHBHUBKA, TO KaXKAbIE [1Ba AHSA YHCJO MOMAaBIUMX B
opraHu3M OakTepuil HeWcepuu yTpauBaerca. Ecnu B TeueHun 12 ameit
nocine nomagaHus HHQEKHIMH OOJNe3Hb HE HACTyNaeT, OpraHu3M
HaYMHAeT BbIpa0aTHIBATh AaHTHUTENA, INPEKPALlAloe pa3MHOXKEHHE
Gakrepuii. Halinute MHHMMalbHOE KOJIMYECTBO OaKTepHH, KOTOpoe
JOJDKHO [ONacTb B OpPraHu3M, YTOObl peOEHOK, HE NpoIeALIHi
NPHUBMBKY, 3a001€. .

B npsamoyronsHoM napamnenenunene ABCDAB,C\D, 3agasbl IHHBI
cropod AB=35, BC=12, BB, =l% . Haiiaure miomanr ceyeHus

napajuiefienuineaa IUIOCKOCThIO, MapajuienbHoi  mpamoil AC
conepxalied npamyio BA,.

B napamnenorpamme ABCD cropona AB paBha 10 u Touka M penut
cropoHy AD nononam. Uepe3 Touku A u M npoBeneHa OKpY>KHOCTb C
quameTrpoM AM, mpuueM Touka B nexuT BHE 3TOH OKpYXKHOCTH.
Haiinute cropony AD, ecnu BM =8 M mnomans 4eTbIpexyroyibHHKa
BCDM pagHa 72.
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[na 3anucu omeemoe na 3adanuna CIl u C2 ucnonwzyiime 6rank
omeemog Ne 2. 3anuwume cnavana HOMep 6bINOJIHAEMO20 3A0aAHUA, A
3amem peuienue.

o o X
Haiinure HauGonbliiee U3 BO3MOXHBIX 3HAUYEHUH BEIHYUHBI -21, €CIn

M3BECTHO, 4YTO 4HcIa Xx—2Y, y+3x un 20 sBasroTcs
MOCJIeI0BaTEIbHBIMH WIEHaMH apu(METHYECKOH POTPECCHH.

2
Haiinure uncio kopHeil ypaBHEeHHS 22 tgz L 92 = T7cos2x—16,
I+tg“x cos“x

MPUHAIeKAIUX OTPE3KY [—5,5; 1 1] .

YACTH 3

Jna 3anucu omeemoe na 3adanus (C3 — C5) ucnonw3yiume onamx
omeemog Ne 2. 3anuwume cHauana HOMep GbINOJIHAEMO20 3a0AHUsA, 4
3amem 060CHOBAHHOE peuteHue.

Tpy uncra, NpHHAIEKAIME COOTBETCTBEHHO npoMexyTka [0;1], [4; 6]
U [9;12], SIBJISIFOTCS. MEPBBIMU WIEHAMH apU(PMETUYECKOH MPOrpecCHH.
Haiiiute cymMMy LenbIXx 3HAYeHHMH, KOTOpbIE MOXET IPHHHUMATh
BenmunHa a’+d’, rme a — nepelii wieH, a d — Ppa3sHOCTh
apu(MeTHYECKOHN NPOrpecCuH.

*C4 | B npamoyronsHom napannenenunene ABCDAB,C,D, 3aganst AD = 6,

AB=5u AA,=9. Haiinure o6veM nmupamunsl EB,C,F, rae E — Touka
Ha AA, u AE=6,a F —touka Ha CD u CF =4.

Haiifure cymMMy 3HaueHuMii MapaMeTpa a, NpH KOTOPBIX KOJHYECTBO
KOpDHEH ypaBHEHHMS (a—30)x3 —40x%+20x=0 pPaBHO KOJIUYECTBY

obux Towek manuit x> +y’ =an y=6-|x-2].
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®EJIEPAJIBHBIA LIEHTP TECTUPOBAHUS PETUCTA
T

KoHTpo/ibHbIC H3MEpPHUTEIbLHBIE 755660
MaTepHAJIbI Il HOATOTOBKH K eITHHOMY
rocynapcrBeHHomy 3k3ameny no MATEMATUKE

Bapuant Ne 6

YACTH 1

Ilpu svinonnenuu 3aoanui A1 — A10 6 6nanke omeemog Ne I noo
HOMEpPOM BbINOJIHAEMO20 3a0anus nocmasome 3HaK "'X'" 6 K1emouke,
HOMeEp Komopoii coomeemcmeyem HOMeEDPY 6blOpAHHO20 6amu

omeema.

13 045)12

Al | VnpoctuTe BEIpaKeHHE (a' ca’ ) .
3 2
1) ¢35 2) a* 3) "> 4) a*

-075 _y

A2 | Haiinure 3HaueHHe BBIpAXEHUS ———————, €ClIM a = 16.
a P +a7 % 41

1) 0,5 2)-0,5 3) = 0,75 4) 0,75

Haiinure 3nayenue log,3k, ecin log3§ =13.

1)-13 2) 13 3) 16 4) 19
Oyukims y = f(x) 3amaHa rpaguKom. §

VKaXXMTe€ COOTHOLIEHHE, KOTOPOE N\ i

onpeeNnseT 3aJaHHOE MHOXECTBO Ha

pHCYHKe.

1) x?=y2=0 ,

2) x2+y?=0 JAIN X

3) x*-y?=4

4) x?-y?=1
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Haiimure 3HaveHue npousBomHoW OyHkmuu y=(x—2)-In(x+2) B
To4Ke x, = —1.

1) -1 2) -2 3)-3 4) 2

HaiiziTe MHOXECTBO 3HaYeHUH GYHKIHE y = 3sin’ x—cosx —3.

. L 4l _al.
1) [-2;0] 2) { 2,12} 3) [ 4,12J 4) [ 412,0}

Oyukuus y = f(x) 3agana rpagpuxoM. Haiinure pemeHne HepaBeHCTBa

fx)<1. 17 )
1) (=1;5) 2) (0;3) LN A
3) (-2;2) 4) (0;6) DAL

Haiizute o6nacts onpenencuus pyHkuun y =4/16-0,25 =

1) (=33,5]  2) (—o9;3] 3) [3,5+00)  4) [3;+e)

A9 | Haiimure cymMmy unemsix pemeHuii HepaBeHcTBa VXx—42>10—x Ha
orpeske [-1;12].

1) 30 2) 40 3) 50 4) 60

A10 | Haiigure Bce penieHus ypaBHEHHUS 23 - tg(x + %) =1-tg 2 (x + %)

N -Zi 2 ez 2) 2 nez
3 2 2

3) —£+7rn,neZ 4) ——7£-+£'1,neZ
3 12" 2
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Omeemom na 3adanusn BI-Bll oonscno 6vimb nexomopoe uenoe
YUCIIO UMY YUCI0, 3ANUCAHHOE 8 8UOE 0eCAMUYHOU OpobU. Imo uucio
Haoo 3anucamv 6 Onank omeemog Nel cnpasa om Homepa
6bINONIHAEMO20 3A0AHUA, HAYUHAA C nepeoit knemouku. Kasxcoyio
yughpy, 3HaK MUHYC OMPUYAMENBHO20 YUCIIA U 3aNAMYI0 6 3anucu
decamuuHoli  0podu  nuwiume 6 OmMOENbHOU Klemouke 6
coomeemcmeuu ¢ npueedeHHvIMuU 6 Onanke oodpazyamu. Eouriuybl
usmepeHuli nucams He HyHCHO.

Haiinure xopeHb (Win CyMMy KOpHEH, €CIIM HX HECKONBKO) YpaBHEHHS
3logax 4 qylorad =45,
sin210°—cos?35°

\/5 -sin65°

Haiinure 3HaueHue BoIpakeHHS

Haiigure xopeHb (MM CyMMY KOPHEH, €CIIH MX HECKOJIBKO) YpaBHEHHSA
1/3
x+5+2Vx+4 —(x?-12x-64)  =1.

YACTb 2

Haiimute mpou3BefieHHE KOOPAMHAT BCEX TOYEK (x; y) Ha IJIOCKOCTH,

y x 6
®ynkmms y = f(x) ompene- Ay
jJeHa Ha wuHTepBane (- 6;4).
Ha pucyHke u3o0paxeH rpa- -~ F(x)
¢ux ee npousBomHod. Hai- 1 \y
IUTE TOYKY @, B KOTOPOH o~ o >
¢yHkuus  y= f(x) npuHH- \ X
MaeT HauOosbliee 3HaueHHe. \
Haiinure 3HaYeHHE BBIp2KEHHS abc, ecnu PaBEHCTBO

3x-4 _a bx+c
x(x2+4) x x’+4

BEpHO 1is Bcex x #0.
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Haiinure kopeHs (MM CyMMy KOpHEH, €CIIM MX HECKOJIBKO) YpaBHEHHS

4
2
(\/5~ctg£—x3+2x2+5x—7j +(27-12-27+32)" =0.
X

Haiinute 3nauenue - pynkumn f(15), ecnu H3BeCTHO, YTO (QyHKUHMA

*B9

*B10

*B11

y=f(x) — HedeTHasi, umeeT nepuoa 8 u Ha otpeske [0;4] dynkuus

HMEET B[ y=12x—3x2.

Ecnu k yeTsipeM uucnam a, b, ¢, d, cOCTaBIsIONIMM I€OMETPHYECKYIO
MPOrPECCHI0, NPUOABUTH COOTBETCTBEHHO 1, 16, 4 u 46, To nonyyarcs 4
YHCIIa, COCTABJISIONINE apUPMETHYECKYIo mporpeccuto. Halinure cymmy
yucen a, b, ¢, d.

Jlana npusma ABCA;B;C;, B OCHOBaHHH KOTOpPOH  JIE)KHT
paBHOOEIPEHHBII NPAMOYTOJIBHBIA TPEYroibHHUK € NMpsMbIM yriioM C, a
00KOBBIE peOpa HAaKJIOHEHbI K IUIOCKOCTH OCHOBaHHsI MO YIJIOM, CHHYC
kotoporo paseH 0,6. Otpesok C,A mNepneHIUKYJsSIpeH IUIOCKOCTH
ocHOBaHUs W paBeH 3. I[Inomanes OGOKOBOH NOBEPXHOCTH MPHU3MBI
o6o3HauuM S. Haiigute uenoe », JUiss KOTOPOrO BBHINOJIHEHO YCJIOBHE
n<S<n+l.

Toukn KkacaHHs TPEYroJbHHKa JEISAT OKpPYXHOCTb, B KOTOPYIO OH
BIMCAaH, Ha JyTH, IUIMHBI KOTOpBIX OOpa3syloT apu(MeTHYecKyro
nporpeccuio. PasHocTe mnporpeccun cocTtaBiaser 20% 0T IMHBI
HauOonbpmied ayrd. Haiimure mniomans 3TOro TpeyrojbHHKA, €CIH
U3BECTHO, YTO JUIMHA paJuyca ONHCAaHHOM OKpYXHOCTH sBIfeTCA

HAHMEHBILIHM, TIOJIOKHUTETbHBIM KODHEM YpaBHEHHs 7' —6r +6=0.

Mna 3anucu omeemoeé na 3adanuna Cl u C2 ucnonv3yiime Onamx
omeemog Ne 2. 3anuwiume cnauana Homep 6bINOIHAEMO20 3A0AHUA, A
3amem pewienue.

Haiinure HanbGonpliee 3HaYeHUE QYHKIMH
y=log2(5x—12)—log2(x2 +1).

Haiinutre xopeHp (WIM INpoHM3BENEHHE KOPHEH, €CIIM HX HECKOJIBKO)
x—1
ypaBHEHHs lgz(x3 -5x? +8x—4) = lgz——4——.
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YACTH 3

na 3anucu omeemoe na 3adanus (C3 — C5) ucnonedyiime éaranx
omeemos Ne 2. 3anuwmiume CcHAYANIQ HOMED BbINOJIHAEMOZ0 3A0QHUsA, A
3amem 06ocHosanHOe pewierue.

Haiigure Han6om.mee eJ0e 3HAauYeHHe napaMeTpa g, NpH KOTOpOM
ypaBuenue x°+8x”+(a+13)x+2a+2=0 uMeeT TPU paIIHYHBIX
NeHCTBUTENBHBIX KOPHS.

xC4 | Jana npaBunpHas TpeyronpHas mnupamuza. lLleHTp ocHOBaHHA
NUpaMHIbl SBISETCS BEPIUMHON KOHyCa, OKpPYXHOCTb OCHOBaHHS
KOTOpOro pajauyca 3J7 Buncana B 60KOBYIO TIpaHb MHPaMHABL.
Haiinute cTOpoHy OCHOBaHMS TPEYTOIBHOH THPaAMUJIBL.

Haiinute yncno pelieHuid CHCTeMbl YpaBHEHH I
1,5
() " +1=x V+ px,

y2+100=10y(2"+2"-‘).
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®EJIEPAJIBHBIA LIEHTP TECTUPOBAHUSA PETNCTA

KoHTpoJsibHBbIEe H3MepHTeIbHbIE R 555
MAaTepHAaJIbI 11l IOATOTOBKH K e{HHOMY
rocyiapcreeHHomy 3xk3ameny no MATEMATHUKE

Bapuaunt Ne 7

YACTb 1

Ilpu evinonnenuu 3aoanui A1 — A10 6 6nanke omeemos Ne I noo
HOMEPOM bINONHAEMO20 3a0anHua nocmassvme 3HaK "X'" 6 Kn1emouxe,
HOMep KOmopoi coomeemcmeyem HOMepPY 6bIODAHHOZ0 6aAMU
omeema.

51/5 3
21 | 1
2)5 5.2 5 3)5 5.2°5 4)5 s

prOCTHTe BBIpAXXCHHUE

[
ni~—

1) 552

4x+1 2
Ecm f(x)= , TO x)—16 npuBOOUTCA K BUIY.
f(x) N (%) p y
1)£ﬁ§ 2y =27 3)0 4) -6
x+4 x+4

Haiinute 3Hauenne Bolpaxenus log;6+log;1,5.
1) 2 2)3 3)4 4) 9
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Vxaxute QyHKIHIO, CyMMa LebIX 3HaYeHHH KOTOPOH OTpHLIaTENbHa.

D y 2) A
1 1
0 -1 | 1
-1 \l X 1 0 X
-l \L\ - o
3) y 4) 4
~
-l \\\
N1
0 ! h l
5
-1 » 1 \ A ,/ x

Haiingure yrnoBod ko3¢duimeHT kacaTenbHOH K rpaduky QyHKUUH
y=xlnx B TOUKE X[ =3e.

1) 24303 2) 1+In3 3) 2In3 4) 2+1n3

Hajinute MHOXeCTBO 3HaueHHit QyHKUMM Y =log, (x 24 4).
1) [1;+e0) 2) (—oo0; +00) 3) [2;+00) 4) [0;+00)

Ha pucynke uzobpaxed rpapuk ¢GyHKuH y = f(x). YKaXHUTE YHUCIO
IPOMEXYTKOB BO3pacTaHUA QYHKLHH.

by

/N
a | 0\ 1 \x

D1 2)2 3)3 4) 4
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A

!

A

!

Al0

Haiinute obnacts onpenenenus ynkuun y =log ,s (x 2 Tx+ 12) .

1) (4;+c) 2) (3:4)
3) (—oo;4) 4) (—o0;3)U(4;+e0)

Haiinure peuieHre HepaBeHCTBa 2Pdeq,
1) (—e0;2] 2) [2;+e°)
3) (—o0;2)U(2;+e0) 4) {2}

Haiigute ynciio kopHei ypaBHEHHUsS (3 —tg? 3x) N4-x?=0.

16 2)8 3) 10 4) 12

Omeemom na 3adanusa BI1-Bll Oonscno 6sime nexomopoe uyenoe
YUC0 UNU YUCTI0, 3ANUCAHHOE 8 8UOe DeCAMUYHOU OpooU. Imo uucno
Hao0o 3anucambv 6 Onank omeemoe Nel cnpasa om Homepa
8bINOIHAEMO20 3A0AHUA, HAYUHAA C nepeoli knemouku. Kasxcoyrwo
yugpy, 3HaAK MUHYC OMPUYAMENbHO20 YUCIA U 3ANAMYI0 8 3anUCU
Oecamuunoii O0pobu nuwiume 6 OmMOENbHOU  Klemouyke @6
coomeemcmeuu ¢ npugedeHHsiMu 6 Onanxe oopasyamu. Eounuys:
uMepeHull nucams He HYHCHO.

Hatinure xopeHbp WM cyMMy (€CITH MX HECKOJbKO) KOpHEH ypaBHEHHS

Vd+x d-x 8

+ - =0.
Va-x Ja+x \/E_XZ

x2=3x-10+

Haiiaure 3HaueHHE BBIpaKEHUSA

(272 +5V5 +10+10)- (22 + 55 -10-+/10).

Haiinure xopeHb (MM CyMMy KOpHEH, €CIM UX HECKOJBKO) YpaBHEHHS

(8-2")logys 5“; =4

x—
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YACTb 2

Haiinute cymmy Bcex 3HauY€HUH MEPEMEHHBIX, ABIAIOIIMUXCS PEIIEHHEM
(MM peIeHusIMU, €CITH MX HECKOJIBKO) CUCTEMBI

Jlx=3l=yo-(y-2)",
[x—5|=y49-(y+2)*.

Ha pucynke wu3obpaxeH rpaduk ee y

MPON3BOHON PyHKIHH y = f(x). YKaxure A 1 =J /x”

YHCIIO TOYEK MaKCUMyMa 3TOH (yHKLIUH. \\ 0, \— N -
. X

Haiinute 3HaueHHEe BBIpa)KEHUS

Yo | Jamt dal (o) % (e e), com
ey - |

a=3,25.

Haiinute xopeHp (WM CyMMy KOpHEH, €CIIH UX HECKOJIBKO) ypaBHeHym‘
log4(x2 +2x+1)+log4(x2 +6x+9)=0.

Hedernas ¢ynkuus y = f(x) ompeneseHa Ha BCEH YHCIIOBOH MPSAMO.

Jlnst xaXaoro HEOTpULATENbHOTO 3HAYCHHS apryMeHTa X 3HaueHHe
9To ¢yHkuMH Ha 1 MeHpIIe, 4YeM 3HaueHHE (QyHKUUH

2
g(x)= (x 2 x- 1) . Hafinute yncio kopHer ypaBHenus f(x)=0.
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*B9

*B10

*B11

M3 nynktoB A M B HaBcTpeuy Apyr Opyry B 10° Boiumm Katep H
Oykcup. [IBUrascb ¢ MOCTOSHHBIMH CKOPOCTSIMHM, OHH BCTPETHIIMCh B
13%, nocne uwero mpomomkwiu asmkenue. B 13*° katep npuGbin B
nyHKT B. Haiiaute KoimniecTBO MUHYT, KOTOpBIE OBUT B ITyTH U3 ITyHKTa
B B nyHKT A OykcHp.

B koHyce ¢ auaMeTpoM OCHOBaHHs 8 H BBICOTOH 3 M3 TOYKH OCHOBa-
HHA A npoBelieHa oOpasyromas / ¥ quamerp d,. Bropo# nuamerp d; 06-
pasyer ¢ auamerpoM d; yron 60°. Haiigute paccrosHue Mexay
obpasyromeit / 1 tnamMmeTpom ds.

Hau napannenorpamm ABCD. Bricota BH nepecekaer quaronans AC B
touke K. Haiigure miuay otpeska AK, eciu AB=10, BC=24 u

AC=2+241.

Mna 3anucu omeemoe na 3adanuna CI u C2 ucnons3yiime 61amx
omeemog M 2. 3anuwiume cnauana Homep 6LINONHAEMO20 3A0AHUA, A
3amem pewenue.

x3~6x249x~11

—1 2—
2 0g,1(2-x)

Haiigute B Touke »KcTpemyma ¢GyHKuud y =10
3HaYeHHe 3TOH (QYHKUMH (WM CyMMY 3HauyeHHH (YHKLHH, €CIH y Hee
HECKOJIBKO TOYEK IKCTPEMYMA).

HaﬁZIHTC 3HA4YCHHUE MMapaMeTpa a (PUIH CyMMY TaKHuX 3Ha‘leHHﬁ, €CJIN UX
x?-3a _ ax+5
x?-25 x?-25

HCCKOHLKO), M1 KOTOPBIX YpaBHEHME HMEET

€OIUHCTBEHHOEC PELIICHHUE.




YACTH 3

Hna 3anucu omeemosé na 3adanus (C3 — C5) ucnonv3yiime o6nank
omeemoe Ne 2. 3anuwiume cHavana HOMeEpP 6bINOJIHAEMO20 3A0AHUA, A
3amem 060CHOBAHHOE peuleHue.

Haiiiute CyMMy UelbIX 3HayeHWH mnapametpa @, NpPH  KOTOPBIX
MHOXeCTBO pewleHnii HepasenctBa  x(x—10) 2(a+5)(|x-5|-5)

COIEPXKHUT BCE UIEHBI HEKOTOPOH TIE€OMETpHUYECKOH MpOorpeccHu ¢
MEepPBHIM WICHOM, PaBHBIM 3, U 3HaAMeHaTeseM —5< g <—1.

xC4 | B ky6e ABCDAB,C,D;, na cepemunax pebep AD u DC 3agansl
cootBeTcTBeHHO Toukd M u N. Touka L nexut Ha pebpe CC,, npuyem
CL:LC,=1:5. Ilnomans Kpyra, BIHCAHHOTO B KaXXAyl0 I'paHb KyOa,
paBHa 11. Bokpyr kyba omucan map. Onpeaenure miomanb Kpyra —
cedeHHs IIapa MIIOCKOCThIO, Mpoxoasimei yepes Touku M, N, L.

Hajiqute umeno map wmeasix  umcen (X;y),  YOOBIETBOPSIOLIMX

YPaBHEHHIO x24+2xy-3y?=15.
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®EJIEPAJIBHBINA LIEHTP TECTUPOBAHUS

PETUCTR

T

KOHTpOJIbeIe U3MEPHUTEC/IbHBIC 25 5000

. MaTepHaJbl 1/ NOATOTOBKH K eAHHOMY
rocynapcrseHaomy 3xk3ameny no MATEMATHUKE

Bapunant Ne 8

YACTb 1

Ilpu evinonnenuu 3adoanuii A1 — AI10 6 6nanke omeemos Ne 1 noo
HOMEPOM BbINOJIHAEMO20 3a0anus nocmasome 3HaK ""X" 6 kiemouxe,
HOMep Komopol coomeemcmeyem HoMepy 6bIOPAHHO20 6amu

omeema.

_ 1
Beruncante 849 -8729 ecnn a= 3

1 2) 2 3)3

Haiinure a+ b, ecu \/9—4'\/§=a+b\/§.

-1 2) 1 3)2

. 21g(11)1g™"'s
HaiinuTe 3Hauenme Bopacerns 520175,

1) 11 2) 55 3) 121

Oyuxkuuss  y= f(x) 3amaHa  rpadukom.
Vxaxure  ¢yHkuuio, rpapuk  KOTOpOi
H300paXKeH Ha PHCYHKE.

1) y=2"

2) y=2""-1
3) y=log,(x-1)
4) y=2x—]
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2

Haiignre 3HayeHne NpOU3BOAHON QYHKIMHU ) = X 49
1)-9 2) -8 3)0 4) 10

B TO4KE Xy =—1.

Haiiute HauGonbIee 11e10€ 3HaUeHHe DYHKIMU

4c:oszx—sinx--6—6l

y=r-16 16,
s 2) 6 3) 7 4) 8
Ha pucynke wuszobpaxeH rpadux QyHKIMH P

y=f(x). VYkaxure yuCcIO  peLICHHUI

ypaBHenus f(x)=0. 7 \ 1
)5 » 2)2 J o\ /[
33 4) 4 LN/ =

Haiiaure cyMMy BCeX LI€JIBIX 4HCeN, BXOAAMIMX B 0611aCTh ONpeneieHHs
4
¢yukuuu y=1g| ——-—1/|.
=

1) 16 2) 18 3) 20 4) 30

Haiinnre pelenue Hepaenctsa log,s(1-0,5x) > -3.
1) (—oo0;—14] 2) [-14;2) 3) [-6;2) 4) [0;2)

A10 | VKaxuTe NPOMEXYTOK, KOTOPOMY IPHHANJIEKHUT KOPEHb ypaBHEHHA

1,2x-2,5
(l) ~16.
4

1y [-2-1) 2) [--0,5)  3) [-0,50,5)  4)[0,51,5)
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H
w N

Omeemom na 3adanun BI-Bll Oonxcno 0vimb nHekomopoe yenoe
YUCII0 UNU YUCN0, 3ANUCAHHOE 8 Ude 0eCAMUYHOU Opobu. Imo yucno
Haoo 3anucamb 6 Onank omeemoe Nel cnpasa om Homepa
6LINOJIHAEMO20 3A0AHUA, HAYUHAA C hepeoli Kiemouku. Kascoyio
yugpy, 3HAK MUHYC OMPUYAMENLHO20 YUCNA U 3ANAMYIO 8 3anUCU
decamuunoii  0pobu  nuwiume 6 OMOENbHOU  KIemouyke 6
coomeemcmeuu ¢ npugedeHHvimMu 6 onanke obpasyamu. Eounuysl
usmepeHnuli RUCAMb He HYHCHO.

HaitanTe monoXuTeNbHBIH KOPeHb (MM CYMMY TaKHX KOPHEH, eclii HX

HECKOJIbKO) YPaBHEHHUS (tg§£) 5x2—6x=0.
x

BBI'{HCJ'IHLI‘C( 66 + 6 __¢ol )-(2— 3)—i
345 3-1 8-3 V3-4

Haiimute kopeHb (WIH CyMMYy KOpHEH, €CIIH HX HECKOJIBKO) ypaBHEHHS
log;x—3|—[loggx—2|=1.

YACTb 2

Harigure cymMMy Bcex 3HaY€HHMH NEPEMEHHBIX, SBJISIOIIUXCS pPELICHHEM
(MM pelneHUsIMH, €CIH HX HECKOJIBKO) CHCTEMBI

J8x—4y—5=[8y—28x-5,
x—1y+4|+2=0.

Oyukuus y = f(x) onpeneneHa y

Ha npomexytke (—6;5). Ha A = filx

pUcCyHKe H300pakeH rpaduk ee / \ 1 I\

~ ~ H N
npoussonuoii. Haiimure mmmmy __{ — Yo
OPOMEXYyTKa . yYOBIBaHHA ITOH )

GyHKLHH. \ /

64



*B9

*B10

*B11

HaiiguTe 3HaueHue BbIpaKeHUA

1og5(15+%/24J§—4oJ5 {o5+30410 -(’/625).

Haiinnute nonoxuTesbHbIA KOPEHb (MJIM CYyMMY TaKUX KOpHEH, eclu HX

12X _130-2".
4

HECKOJIbKO) YpaBHEHHs 63cos
X+

@ynkuus y = f(x) onpenenacHa Ha Bcel YHCIOBON NMPSIMOH M sBISETCS
nepuoauyeckoi ¢ mepuonoM, pasHbeiM 10. M3BectHo, uto f(1)=1,
f(5)=3 u Ha oTpe3ke [1; 5] ¢yHkuus sBaserca nuHeiHoH. Hakigure
3HaueHue QyHkuuu f(24).

U3BecTHO, 4TO TMpoOH3BelEHHE CYMMBI IHM(p ABY3HAYHOrO YHCIa Ha
pasHOCTh 3TUX HUGp paBHO 55. Haiinute 3TO ABY3HaYyHOE YHCIO (MM
CYMMY TaKuX JABY3HauHBIX YHCEJ, €CIIH UX HECKOJIBKO).

OcHoBaHHEM NMUPaAMHUIBI ABJIACTCA TPEYTrOJIbHHUK, ABE CTOPOHBI KOTOPOIr'o

4u243 , a yroa Mexz1y HumH paBeH 30°. [lnMHa Kaxaoro 60KOBOro
pebpa paBHa 4. Haiinute 06beM TpeyroyibHOH MUpaMHUIbL.

Touku KacaHHs YEeThIPEXYrONbHUKA JIENAT OKPYKHOCTb, BOKPYT' KOTOPOIi
OH ONHCaH, Ha IyTH, JIHHBI KOTOPBIX O00pa3yloT BO3pacTaIOIIyIO
apuMeTHyecKyIo nporpeccuro. PazHocTe nmporpeccuu cocrasnseT 40%
OT J/UIMHBI BTOpOH mNO BenWYMHe Ayrd. HalauwTte mimomanp 3TOro
YeThIPEXyroNbHHKa, €CJM H3BECTHO, YTO AJHMHA paliyca BIHCAaHHOH
OKPYXHOCTH  SIBJISI€TCS  HAWOOJBIUIHM, IOJOXHTEIBHBIM  KOPHEM

YpaBHEHHUS r*—11J6r2+180=0.
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Mna 3anucu omeemos na 3adanus Cl u C2 ucnonv3yiime 6namx
omeemog Ne2. 3anuwiume cnauana Homep bINONHAEMO20 3A0AHUA, A
3amem peuienue.

Haiinure HaubGonbinee uenoe 3HadyeHUe GYHKIUA
y=log2(16x2 —x3)+log2x.

Haiinute xopeHs (WM CyMMy KOpHeH, €ClIH MX HECKOJIBKO) YpaBHEHHUS
2 2
—0,5+x*—4 7.2° +x2-4 6
4X 0,5 X . 2 X X 1 .

YACTbB 3

Mna 3anucu omeemos na 3adanus (C3 — C5) ucnonv3yiime énank
omeemog Ne2. 3anuwiume crauana Homep 6bINONHAEMO20 3A0AHUA, A
3amem 060cHOBaHHOE pelleHue.

*C4

Haiimure mmHy npomexyTka (WiaM HauOONBIIYyI0 M3 JUIMH TaKHX
NPOMEKYTKOB, €CIIM HX HECKOJIbKO) TeX IOJOXXHUTEIbHBIX 3HAYCHHH
napamMeTpa g, IPU KOTOPbIX MHOXECTBO pELIEHHH HEepaBeHCTBA

3 2
—5a 2+a 2 +
a2x Sax .9 >3 a+d COACPKUT HE MEHEE NBYX U HE OoJiee MmATH

ABY3HAYHBIX, HATYpaJIbHbIX YUCEJI.

[JlaHa npaBuibHas INECTHyrojibHas mnupamuzpa. LIeHTp ocHoBaHMs
MUpaMHIbl SBISETCS BEPIIMHOMH KOHYyCa, OKpPY>XHOCTh OCHOBAaHHS
KOTOpPOro BIKCaHa B OOKOBYyI rpaHb nupamuzibl. Hadigute cropony

730
0

OCHOBAaHHsA MUpaMUbl, €CIIH 00BeEM KOHYCa paB€H

2\2 | .3
. . . (l—x ) +x° =0,
HaiinuTe uMClIO pellleHni CHCTEMBI YpaBHEHHUH

x2+y2+x=2xy+y.
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®EJIEPAJIBHBINA IIEHTP TECTUPOBAHUS PETUCT,
T

KonTpoJibHbIe H3MepHuTeIbHbIE 555
MaTepHAaJIbl AJisl NOATOTOBKH K eIHHOMY
rocyaapcrseHHoMy 3k3ameHy no MATEMATHUKE

Bapuant Ne 9

YACTb 1

ITpu evinonnenuu 3zaoanuiu Al — A10 ¢ 6ranke omeemosé Ne 1 noo
HOMEpOM 8bINOIHAEMO20 3a0aHUA nocmasbme 3Hak ""X" 6 K1emouxe,
HOMEp KOmopou coomeemcmeyem HOMeEPY 6bIOPDAHHOZ0 8amu
omeema.

Haiinute 3Hauenue Beipaxenns (—15)- (_15} -9 1’5).

1) —460 2) — 100 3) 260 4) 350
8—x
Haiinute 3HaueHue BBIpaxeHUss —————+0,25-J/x+1, eciu
P 4-/x+1-12 '
x=125.
1) 0,5 2) - 0,5 3) -0,75 4) 0,75
HajizuTe 3HaueHne BbIpaXeHHs 257 log VIO _ 3-log30.25
1) - 3,375 2) — 1,375 3) 1,375 4)-1,5
Oyukuusa y = f(x) 3agaHa rpadgukom. Yka- v
JKHTE MHOXKECTBO 3HAYCHHUH 3TOH (PYHKLIUH.
1 [-23] 7,
2) [-4;2] —~ 0
3) [~2;0)U(0;3] EBATEE

4) [-3;2]
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o o X
Haiinure 3HaueHue IIPpOU3BOAHOH (byHKIIPIPI y= 3
+x

=1

Al0

B TOUKE X;=—2.

D1 2) -4 .37 4) -7

Haiinure Hanbosnbiuee nenoe 3HaueHne QyHKIMH y =2 —Ccos2x.

1o 2) 1 3)2 4)3
®dynkuus y = f(x) onpexmeneHa rpa- - A 17
¢uxom. Haiigute pemenue HepaBeH- : | :
crBa f(x)<0. |
1) (—5’_1) ' N\ '1 \ l
(0;5) v B
X . 3 0 x
) (=21) \J/
(-L1) | >

Haiinure cyMMy Bcex LieNBIX YHCElN, BXOMAIIMX B 00/1aCTh ONpeaeneH s
¢dyHkuuu y = lg(3x +5- tx 2_ 5!) .

16 2) 10 3) 15 4) 20

Haiinute cymMMy HEnbIX pEIEHMH HEpaBEHCTBA {1 5x| |x 2l<3 Ha
orpeske [-3;3].

1)-2 2) -1 3)0 4)1
$ 3

Haiizure yncio kopHeii ypaBHenuss x3 —26x35 —27=0.

11 2)2 3)3 40
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B2

Omeemom na 3ad0anus BI-BI1 donscno b6vimbe nHexomopoe uyenoe
YUCNO WU YUCTI0, 3ANUCAHHOE 8 8Ude eCAMUYHOI Opodu. Imo yucno
Hado 3anucame ¢ Onank omeemoeé Nel cnpasa om Homepa
6bINONIHAEMO20 3A0GHUA, HAYUHAA C nepeoll Kkiemouku. Kadxcoyro
yugpy, 3HaAK MUHYC OMPUYAMENLHO20 YUC/IA U 3GNAMYI0 6 3anucu
decamuynoii - Opobu nuwiume 6 OmMOEAbHOU  KIemouke &
coomeemcmeuu ¢ npusedeHHuIMuU 6 bOnanke obpazuamu. Eounuys
U3Mepenuli nUCAms He HYHCHO.

Haiinure 2 -tgx, rae x, — HaubONbLINH, OTpHLATENbHBIH KOPEHD ypaB-
HeHust 11cos2x—3sin2x+9=0.

logs7
Haitnute 3nauenue Boipaxenns 16 '°65* +1g(log 5243 -log 5 25).

Haiinure 4ucino AEHCTBUTENBHBIX 3HAUYEHHUH X, JIEXKAIIMX Ha OTpE3Ke
[0;10] n o6namarommx Tem ceoiicTBOM, uTO uMcna sinx,sin2x,sin3x

SBJISIOTCS TpPEeMs IIOC/IeNOBaTENbHBIMM WICHAMH apH(MeTH4YecKoi
NPOTPECCHH.

YACTb 2

Haiinure TMPOU3BEACHUE KOOpAWHAT BCEX TOYECK (x; y) Ha IIIIOCKOCTH,
JJ1s1 KOTOPBIX BBINIOJIHEHO YCIIOBHE

\/y—xz +|y2—3x2—12x—y—9 =0.

Ha pucynke usoGpaxen rpabmk | [ [ [ [ [ [ LAl L[]
NpOU3BOAHON PyHKIMH y = f(x). 1 |+ & y. |

B oTBere yKkaxuTE KOIHYECTBO y= 1 x).

IIPOMEXYTKOB BO3pPACTaHHUsA 3TOH

¢dyHKIMH. ‘ iy
AVAR U
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(58 |

*B9

*B10

*B11

1 1

- log 39 | ~5-logs'7
Haiiute 3HaueHne Bopaxerns | 910843 48110819 | 7-logs 7

Hatinnte xopeHs (WM CyMMy KOpHEH, €CIIM HX HECKOJIBKO) ypaBHEHHs

cos4(x4—6x3+x2—7x+6)=1+log§\/x2—5x—5.

Haiigute  HauMeHbIIMH,  IOJIOXKHUTENBHBIH  TNEepHOA  (yHKUMH

X x

f(x)=cos—+ctg—.
3 4

B 9'° B CeBepHOM HANpaBIEHHUH BBILIEN IEUIEXOJ, CKOPOCTh KOTOPOIO
cocraBmia 4 KWIOMETpa B yac. Yepe3 HEKOTOpOE BpeMs U3 TOTO ke
NMYHKTa Ha 3amaj Belllen Apyroil newmexon. Onpenenure, yepe3 Kakoe
KOJIMYECTBO MHMHYT MOCJI€ BBIXOJA MEPBOrO MELIeXojia BhIIIENT BTOPOIi
Melmexo] BpeEMs €ro BBIXOHAa, €CIU B 11° pacCTOosiHUE MEXIY
nemexoxamu 6s10 9,75 Kunomerpa, a B 13% — 18,75 xunomerpa.

OcHoBaHME MPAMON NPU3MBI ABJISETCS poMO, mOpUYeM IUIOWIANH
JMaroHaNbHBIX ceyeHHH paBHBl 9,6 u 4. Haiiaure mimomans 60koBOH
HOBEPXHOCTH MPH3MBIL.

Haifinute rmiomiany ¢Qurypsl, KOOpOMHATHI BCEX TOYEK KOTOPOH
YIOBJIETBOPSIOT YCIOBHIO ]x + 5| + | y— 4| <9.

/s 3anucu omeemos na 3aoanus Cl u C2 ucnonvzyime 6nrank
omeemoe Ne. 3anuwiume cHauana HoMep GbINOJIHAEMO20 3A0aHUA, A
3amem pewenue.

Haiinure HauMenbLICe 1E0€ 3HaYeHHE PYHKIHH

y=5-(Vox+35-3x-7).

Haiinure  uucno KOpHEeH  ypaBHeHHsa  3tgx+ 2|tg x] =sin2x,

NpHUHaIeRamKuX npomexyTky [0;12].
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YACTH 3

Jnsn 3anucu omeemos na 3aoanusn (C3 — C5) ucnons3yume onank
omeemoe No2. 3anumume chauana Homep GbINOIHAEMO20 3A0aAHUS, A
3amem 060CHOBAHHOE pelieHue.

*C4

Haiinure cymMMy Lensix 3HAa4YeHHMH mapameTpa a, HOpPH  KOTOPBIX
MHOXKeCTBO pewennii Hepasenctsa ([x|+|a—11|-4)(|x|—|a|+15)=20
COIEP)KUT BCE 4IEHBI HEKOTOPOH Bo3pacTaioniell apupMeTHYecKOH

MPOrPECCHH C TIEPBBIM YWIEHOM, PaBHBIM — 1, U Pa3HOCTBIO, MEHBILIE UJIH
paBHOH 2.

B napamnenenunene ABCDA,B,C D, nnunsl ctopon ocaoBanuss ABCD
paBuel AB=9, AD =12, npuuem ZBAD=45°. BokoBoe pebdpo

AA; =14 cocraBaser yron 45° c ocHoBaHHMEM, OTpe3ok AB
neprneHauKyasapeH ocHoBanuio. Ha pebpax AA,, BB,, DD, 3anmans
cooTBeTcTBeHHO Toykd M, N, L, mpuuem AM =10, BN=9, DL=7.
Cekymasi IUIOCKOCTb TPOXOmUT uepe3 Toukn M, N, L wu genur
napajuienenvne] Ha aBa MHororpaHHuka. Haiinure HamGonpmwuid u3
00BEMOB 3THX MHOTOTPaHHHUKOB.

Haiinute opauHaTy TOYkM (WUJIM NPOHM3BEIEHHE OPJAMHAT, €CIIU TOYEK
HECKOJIbKO) ~ Ha  IUIOCKOCTH,  KOOpAMHATHI  (X;y)  KOTOpBIX
YIOBJIETBOPSIOT YCIOBHUAM
x? —-xy=5x—-2y—6,
x?—4x?-5x-1729

0,5log 4 Y =3-logy(2-x).

71




®EJIEPAJIbHBIN LIEHTP TECTUPOBAHUA PETUCTR
T

KoHTpo/ibHbIe H3MEpPHTEIbHbIE 55050
MaTepHAaJIbl 1JI1 NOATOTOBKH K €AHHOMY
rocyiapcrBeHHomy 3k3ameny no MATEMATHUKE

Bapuant Ne 10

YACTH 1

ITpu evinonnenuu 3aoanuii Al — A10 ¢ 61anke omeemog Ne 1 noo
HOMEPOM BbINOIHAEMO20 3a0aHUusa nocmaesbme 3Hak " X" 6 Kk1emouke,
HOMep Komopou coomeemcmeyem HOMeEpPy 6blOPAHHO20 6aMuU
omeema.

Vkaxute HanOoJbLIEE U3 YHCEIL.
1) 0,5 2) 4% 3) 2793 4) 0,25%%

Haiinure 3HaueHHE BhIpaXKEHUS

(a-4v2a+8)(Va+B) g .
a\/;—16\[2_ .a+2\/§;+8,ecnn =
1 2)2 3)3 4) 4

o lo 6 lo 0,25
HaiiuTe 3HaueHHe BhIpaxeHus 1,5 ©b5° — 308050

13 - 2)-3 3)-9 4) -4
Oyuxius  y= f(x) 3agmaHa rpaduxom. y
VYKaxXuTe 4YHUCIO UENbIX 3HAuYeHHH J3Toi
byHKIMY. A
1
1)2 2)4 J &l 1/
3)6 4) 7 -1 / X
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Haiinute 3HaueHme mnpou3BoAHOH (yHKUHH y=Te 3 _xl_4x+5 B
Toyke x,=0.

13 2) 15 3) 17 4) 19

Haiinute HanMmeHblIee Lenoe 3HadyeHne GyHKIHH
y=log2(x2 +2x+3).

Ho 2) 1 3)2 43
®ynkuus y = f(x) 3anaHa

Ha npomexytke [—7;8] .

HaiinuTe 9HCIO  LEJBIX y.ah

peleHHit HEpaBeHCTBa |\ 2. I,

N,

F(x)>1. NI .

13 N i

2) 4 TN/ !

3) 6

411

Haiimute yucio mensix 3HayeHHH M3 00jacTH ompeneieHus (YHKLUHH
y=log . (25-x7).
sinj—

1 2)2 3)3 44

Haiinure peutenne HepaBeHcTBa In(x—1)>x—2.
1) (=e;2] 2) [2;+) 3) (1:2] 4) {2}

A10 | Hajigure uncno KOpHEH YypaBHEHHSA tg2x+ =6 Ha oTpe3ke

cosx
[-7/2;37/2].

D1 2)2 3)3 4)0
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Omeemom na 3adanun BI-Bll oonscno 6vimb nexomopoe yenoe
YUCNI0 UNU HUCTI0, 3ANUCAHHOE 8 8UDe 0eCAMUYHOI Opobu. Imo yucno
Haoo 3anucambv 6 6aank omeemoeé Nel cnpaea om Homepa
8bINOJIHAEMO20 3A0AHUA, HAYUHAA C nepeoii Kiemouku. Kadxcoyio
yugpy, 3HaAK MUHYC OMPUUAMENLHOZ0 YUCIA U 3ANAMYI0 8 3anucu
decamuynou  Opobu nuwiume 6 OmMOEIbHOU  Klemouke 6
coomeemcmeuu ¢ npueéedeHHvimMu 6 Onanxe oobpasyamu. Eounuywp
UsMepeHuii nucamy He Hy3icHO.

137x X
—-tg—=0,
12 12

Halinute HauMeHpIIMM KOpEHb ypaBHEHHUs tg

nexaumii Ha narepsaie (—31;0).

Haiimute 3HaueHue a+ b+ c +r, eciiv uucna a, b, ¢ v r BEIOpaHbl TAKUM
3 3x2+5x-1 5 r
o0pa3oMm, 4TO paBeHCTBO ————— — —— =ax~ + bx+ c+—— BepHO
x-1 x-1
IUTS BCEX TOMYCTUMBIX 3HAaYEHUH X .

Haiimure xopeHb (WM CyMMy KOpHEH, €CIIM UX HECKOJIBKO) ypaBHeHm
log , ( —8x%—16x—-128+x- J_)_l 2.

YACTD 2

Haiigute cymmy mMoayneil Bcex 3Ha4€HMH NEPEMEHHBIX, SBIIAIOMMXCA
penieHHeM (MJIM  PELICHUSIMH, €CJIM  HMX HECKOJNbKO) CHCTEMBI

log |x|(7x +6y)=2,
logM(6x +7y)=2.

Ha pucyske wun3obpaxeH rpaduk
npou3BoAHOM ¢ynkuuu y= f(x). B

OTBETE YKAXUTE KOJUYECTBO TOYEK +f\ = y=fx)
rpaduka 3Tol (QyHKIMH, B KOTOPBIX /\
KacartenbHas napasiensHa ocu OX. \/ 0

74




9
Haiinure 3HaueHue BoIpaKEHHS ( %/ \/5 - 2\/5 -9/ 11+ 4«/8 ) .

Haiigute xopeHb (WM CyMMy KOpHEH, €CIM MX HECKOJIBKO) YpaBHEHHA

*B9

*B10

*B11

Iog7()c2—8)c+l6)+log7(x2 +4x+4)=2.

Haiigute 3naueHue mapameTpa a (WM MPOU3BENEHHE TaKUX 3HAUEHHH,
€CJIH UX HECKONIBKO), MPH KOTOPHIX HAMMEHBIUHH, MON0KUTEIbHBIN

nepuoa pynxunn y = cos((2a-1 1)x) pasen %

3anana apudMeTHUecKas MPOrpeccusi C MEPBbIM WIEHOM 2 M Pa3HOCTBIO
5, a TaKKe TEeOMETPUYECKas NpOrpeccHs C NEPBBIM wWieHOM 1 u
3HameHateneMm 2. HaiimuTe CyMMy mnepBbIX 4YeTBIPEX COBHAJAIOLMX
YJIEHOB 3THX IPOIPECCHH.

B npasuibHoi npusmMe ABCDAB,C\D; co cropoHo#i ocHOBaHMs 72 U
BbICOTOHM 63 Touka E nexutr Ha pedbpe AD takum obpaszom, utro CE
sBiiseTcss Ouccektpucoii TpeyronbHuka ACD. Hailigute paccrosiHue ot
Touk# E 1m0 mnockoctu B|CD;.

Touky KacaHHs NATHYTOJbHHUKA AEIAT OKPY>KHOCTh, BOKPYT KOTOPOH OH
OIIMCaH, Ha YacTH, AJHHBI KOTOPBIX NPONOPUHOHANBHEI YuCHaM: 1, 2, 2,
3, 4. Haiigute miomwanas 3TOro MATHYTOJbHHUKA, €CIM HM3BECTHO, UTO
JUIMHA paguyca BIHCAHHOH OKPY)XHOCTH SBISETCS HAWMEHbBLINM,

MOJIOKUTENIbHBIM KOPHEM ypaBHEHUs 47 4_36r2+69=0.

/na 3anucu omeemos na 3adanua Cl u C2 ucnonv3yitme 6nank
omeemog Ne 2. 3anuwiume cHavana Homep 6bINOIHAEMO20 3a0AHUA, A
3amem pewenue.

Haiinute HanmeHblee 3HaYeHHE HYHKUHU

y= 13.2log0.5(2x—ll)—log(,.s(x2+l2).

Haiinure KopeHb (WM NPOM3BENEHHE KODHEW, €CIM HX HECKOJBKO)
2 2
ypaBHenus 2% —(23 +28)~2x T2yl
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YACTH 3

Jna 3anucu omeemos na 3adanus (C3 — C5) ucnonv3yiime 6aauk
omeemog N 2. 3anuuiume CHauana Homep 6bINOTHAEMO20 3A0AHUA, 4
3amem 060CHOGAHHOE pewieHue.

- Halinute cymMMmy uenbix 3Ha4yeHMH T@lapaMeTpa d, TpH KOTOPBIX
MHOXXECTBO  DCLICHHMH  HEPaBEHCTBa x(x—6)2(a+3)(|x—3|—3)

COJIEP)KUT BCE YIEHBI HEKOTOPOH TeOMETPHYECKOH IPOTPEeccHH C
TIEPBBIM YJIEHOM, PaBHBIM 4, U 3HaMeHaTeneM —3< g <-1.

x4 | OcHoBanuem npsmoi npusmbel ABCABC, sBnsercs npsaMoyrobHsli
TpeyroisHuK ¢ karetamu AB =1 u BC = 4. Bricora npusmsl paBHa 8.
Haiinure 06beM nupaMuasl ¢ BepliMHOM B Touke C, U OCHOBaHHEM,
COBITAJIAIOIMM C CEYEHHWEM MPU3MbI IJIOCKOCTBIO, NMPOXOASLIEH yepe3
cepenunsl pebep BC, BB, u A|B,.

Haitnute yncno pemeHuit CHCTEMBI ypaBHEHHUH

2y2—-2x2 =3xy,
2xy —2xSINTX =SINTXCOSTY — YCOSTY.
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OBCYXJEHUWE U PEHIEHUE BAPUAHTA Ne 10

Kak pemmnTs Bce 3agauu EQuHOrO rocyjapcTBEHHOTO 3K3aMeHa ITo
MateMartuke? Kakoit 06beM 3HaHHH HEOOXOAUM AJIs 3TOr0?

Jasaiite nompobyeM yBUAETh 3TO BMECTE, OOCYXIas peLICeHHE
KaXJ0oH u3 3agad M pa3bupas, 4yTO HAaJO 3HATh, YTOOBI pEIIUTH 3TH
3aJauH.

Msbr ybenuMmcs B TOM, YTO JUIA pEIUCHHS KaXKIOH 3aiadqd,
HEJIOCTAaTOYHO 3HaTh Bce (GOPMYJIbl M TEOPEMBI LIKOJBHOTO Kypca
MaTEMaTHKH.

JJs BLINMONHEHHWS MHOTHX 3aJaHHH pelIAIUM sIBIAsAETCH
yMeHHe JIOTHYeCKH MbICIHTb.

Kak mydire Bcero rotoBuThCs K 3K3aMeHy? MOXXHO 1M 3apaHee
y3HaTh, Kakue THUMbl 3agaHui Oyayr Ha EnuHOM »53Kk3aMeHe no
MaTteMaTuke? be3ycnoBHO, MOXKHO TMOJYYUTh IOJ0XUTEIBHYIO OLIEHKY,
U3y4as BapUaHTHI NIPOLLIBIX JIET.

B HoBoM Bapuante EI'D oOs3arensHo OynyT HOBbIE 3amaud. Bl
JODKHBI OBITH TOTOBBI K JI000H HEOXKHAAHHOCTH. PeayibHO 3agauu
BCErJa OTJIMYAIOTCA OT TeX, KOTOpble OBIIM aHOHCHPOBaHBI B
JEMOHCTPAI[MOHHOM BapHaHTe.

Jii  monydeHMs — BBICOKOH  OLEHKM  HAJ0  Hay4YHThCA
OPHEHTHPOBATbCS B HE3HAKOMOHW CHUTYallMH, HAyYHThCS peuiaTh 3a/1auy,
KOTOpBIE paHbllle He BCTPEYAIUCh.

Bot 3TOMy MBI 1 XO0THM Bac HayuuTs.
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Yacrs 1

VkaxuTte HaHOObIIIEE U3 YHCEL.
1) 0,58 2) 4% 3) 2793 4) 0,25%%

Ipu pemennu 3agaun Al Bam HE06X0IMMO MPOAEMOHCTPUPOBATH
B/aZICHHE IOHATHEM CTENEHHM C PALHOHANBHBIM IOKa3aTeleM, YMEHHE
BBINIOJIHATH TOKAECTBEHHbIE MPEOOPa30BaHUs U HAXOAUTh X 3HAYEHHUS.
B uyacTHOCTH, HEOOXONHUMO CpaBHHBaTh CTENCHH C pAa3IUYHBIMH H
OIIMHAKOBBIMH OCHOBaHHUSIMH. '

OOBIYHO, CpaBHHMBas CTENEHH, Mbl CTPEMHMCS TNPHBECTH HX K
OTHOMY OCHOBaHHMIO. B 3TOM cilydae MBI y4HUTBIBaeM, 4TO NOKa3aTeIbHAs
(YHKIMS ¢ OCHOBaHHEM, OOJIBIINM |, BO3pacTaeT ¢ pOCTOM apryMeHTa
OoJibIIEMy 3HAYEHMIO IIOKA3aTeNsl CTENEHH COOTBETCTBYET Oouibllee
yucino. [Ipn ocHOBaHMH, MEHBLIEM 1, CUTyauus sIBIsETCS OOPAaTHOH, T.€.
OoJIBILIEMY TTOKA3aTeI0 CTENEHH COOTBETCTBYET MEHBILIEE YHCIIO.

MbI MOXEM NOCTYNHTb TaK M B JaHHOM ciydae, NpeICTaBHB
Ka)XI0€ 4YHCIO KaK CTeneHb ¢ OocHoBaHHWeM 2. OnxHako 3ddexTHBHEE
3aMeTHThb, YTO BTOPOE YUCIO Oomblie 1, Bce OCTabHbIE YHUCIA MEHBILE
1, mosromMy HauOonbIIUM sABIAETCS BTOpoe uucno. IlpaBUnbHBIN
otBeT Ne 2.

Haiinure 3HayeHue BbIpaXKeHUsA

(a-4v2a+8)(Va+B) g
a\/;—16\/§ ‘a+2x/z+8

N1 2)2 3) 3 4) 4

B 3agaye A2 HajoO BBHINOJHUTH TOXKIECTBEHHbIE NPeoOpa3oBaHHs C
BBIPOKEHUSAMH, cojaepxamumu kopHu. [Ipu osToM Hamo ymetb
BBINOJHATh, IIPEXJE BCEro, MPOCThie AEHCTBUA CO CTemeHAMH. TeM He
MeHee, XKeNaTeJIbHO OBITh TOTOBBIM M K BBITIOJIHEHHIO M 00J1ee CIIOXKHBIX
onepauui.

3anuiieM B JaHHOM Clly4ae BbIpaK€HHE B BUJE OJHOH ApoOH, T.€. B

(a—4\f2—;+8)(\f5+\/§)(a+2\/52+8)
8(ava-16v2)

MHOXHUTECJIb SABJIACTCA IIOJHBIM KBaapaToM, a TpeTI'lﬁ — HCMOJIHBIM
KBaApdTOM CYMMBI, B 3HAaMCHATE€JI€ CTOUT PA3HOCTh Ky60B. Orcrona
BBIPAXXECHHUE pasjarac€Tcs Ha MHOXHTECIIH Hu ynpoumaeTrcs

,ecnmd a=32.

BUAE . B u4ucnurene nepsslit
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(6" (Ja + )+ 24 +8) s

= . Ilocme mnoacTaHOBKH

8(Va —8)(a+2v2a +8) 8

a =32 MbI IPUXOIUM K NPaBHIBHOMY OTBeTy Ne 3.

o lo 6 lo 0,25
Haiigure 3HaueHue BbIpakeHHUs 1,5 150 30B0sTE

1)3 2)-3 3)-9 4) -4

YMeHue BBIMOJTHATD TOXIECTBEHHbBIE npeobpa3oBaHus
Jorapu)MUYECKUX BBIpaXKEHUH MPOBEPAETCS NMPH PELICHUH 3a1aun A3.

Ilpu 3TOM MOXxeT noTpedoBaTbCs 3HAaHME MHOTUX CBOWCTB
norapu¢pmoB. ITo U GOpMyIbl s Jorapupma Mpou3BeAEHHsS U CyMMBI
norapu¢mMoB, JorapupMa YAaCTHOTO ¥ Pa3sHOCTH  JIOrapU(MOB,
norapudpma crtenenu. Hamo 3Hate ¢Qopmyny nepexoma K HOBOMY
OCHOBaHHUIO B Jorapu¢mMe, OCHOBHOE J102apupmMuyeckoe moxicoecmeo,
KOMOUHUPOBAHHO NPUMEHAMb PA3TUYHbBLE CBOTICEA.

B nanHOM cmywae s mpeoOpa3oBaHMs IEPBOTO CJIaraeMoro
NPUMEHUM OCHOBHOE JIOTapH(MHUYECKOE TOKICCTBO a '°8e”
4ero MepBoe CllaraeéMoe paBHo 6.

Bo BropoM cnaraeMoM BBIUHCIIiEM IOKa3zaTelb CTENEHH H3
onpenenenus sorapudpma. OH paBeH 2, H BTOpPOE ClaraeMoe paBHO 9.
PasHocTh cnaraembix paBHa — 3. OTCI0o[a NpaBUIIbHBIM SBISETCS OTBET
Ne 2.

=Xx, nocie

Oyukuus  y= f(x) 3amaHa  rpagUKOM. y

YKaxuTe 4YHCIO LEeNbIX 3HA4YeHHH J3TOH

byHKIMH. Al

12 2) 4 [al 1/

3) 6 4) 7 ANk

Bame ymeHue uuTaTh CBOHCTBA (YyHKUMH 1O TpaduKy H
pacro3HaBath rpadUKd D3JEMEHTApHbIX (GYHKLUUI IpoBepseTcs NpU
pelieHuH 3ana4u A4.
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3necs Bbl TOMKHBI yCTAHOBHTH CBSI3b MEXAY CBOicTBaMH (QyHKIIMH
u ee rpadpuxom. Hamo Buumere mo rpaduky o0acTh onpeneneHus
(YHKIMH, MHOXECTBO €€ 3HaUCHMH, OPUEHTHPOBATHCS B ONpPEACICHHH
HENpepbIBHOCTH (JYHKLUUH, HNEPHOAUYHOCTH, YETHOCTH (HEYETHOCTH)
¢ynkuu. HenmocpenctBenHo 1o rpaduky ¢yHKOMM Hago yMeTh
OmpeneNnATh IMPOMEXYTKM BospacTaHus (yObIBaHHsA)  (QyHKUHH,
HauOonpllee M HauMEHbIIEE 3HAYCHUd (QYHKIMH, pacro3HaBaTh
rpadMKH 31eMeHTapHBIX QYHKIHHA.

3aMeTHM, 9TO NMOCTPOEHHBIH WIIM HcClenyeMbiil rpaduk GyHKIHH
JOJDKEH OTpaXkaTh XapakKTep NoBelcHHe (YHKIHHU U MOKa3bIBaTh BCE €€
XapaKTepHbIE TOUKH.

B naHHOM ciyyae MHOXECTBO 3HaYeHMH (YHKLUHH COCTOMT H3
npoekuuid Todyek rpaguka ¢yHkuuM Ha ock opauHart. Ilocie aroro
HETPYJHO 3aMETHTh, CPEIN MHOKECTBA 3HAYEHHUH LENbIMU SBJISIOTCS
yucina: — 1, 0, 1, 2. CnenoBaTensHO, NpaBHIBHBIM ABISAETCA OTBET Ne 2.

Haiimure 3HayeHne NPOM3BOOHON (QYHKLUHUM Y = 73 —x?—4x+5 B
Touke x, = 0.

1)3 2) 15 3) 17 4) 19

3amanue AS CBS3aHO C MOHATHEM NMpPOH3BOAHOM GyHkuuu. Ilpexne
BCEro, IPOBEPAETCS YMEHHE BBIYMCIATH INPOU3BOAHYIO, HCIIONB3YS
TaONHIy NPOU3BOAHBIX OCHOBHBIX 3JIEMEHTapHBIX (GYHKIMI U OCHOBHbIE
NpaBWia BBIYMCIEHHS mpou3BoiHOH. Hano 3HaTh, Kak BBIYHUCIHTH
[POU3BOJHYIO CYMMBbI, pPa3HOCTH, IPOHM3BEICHHs, YacTHOrO IBYX
GyHKIMH, a TaKkKe IPOU3BOIHYIO CIIOKHOH (QYHKIHH.

Ilpy BBIMONHEHWH 3TOrO 3aJaHUS HAN0 TaKXkKe BIAIETh
reOMETPUYECKUM U PU3HYECKUM CMBICIIOM MTPOU3BOTHOH.

HWrak, Haflo 3HaTh, YTO NMPOU3BOAHAS PYHKUHMHU B JaHHOH TOUKE X,
paBHa TaHTEHCY YIJla HaKJIOHAa KacaTeJbHOM, NMPOBEAEHHON K rpaduky
(dyHKLMH B TOUKe ¢ abcuuccoit x,,.

dusnyeckuii cMbICI NPOU3BOAHON 3aKJIIOYAETCA B TOM, YTO IPHU
NpAMOJIMHEHHOM IBMXXKEHHM Teja MpPOU3BOJHAs IO BpPEMEHH [ OT
GyHKIMH, paBHOH NyTH, NPOHIEHHOMY TENOM 3a BpeMs ! , paBHa
MTHOBEHHOH CKOPOCTH Te€/la B MOMEHT BPEMEHH 1 .
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B naHHOM cilyyae mpU HaXOXICHHH NPOM3BOJHOH (QYHKLHU MBI
TMOJIb3yeMCS IPABUIIOM HAXOXICHHUS NPOU3BOJHOM CIOXHON (YHKIMH.
TouHee, peub HAET O YaCTHOM (QyHKuUUH Buaa y = f(kx+b).

Hrak,

’

¥=(7e™ —x?—4x+5) =7 3-2x-4+0=21e> -2x-4.
[ToacTaBnsis B IMOMYYEHHYIO MpOU3BOAHYIO x,=0 , NpUXOOUM K
MpaBWIBHOMY 0TBeTy Ne 3.

Haiinure HaUMEHbIIEE Lesnoe 3HaYeHHe ¢byHKIUH
y=log2(x2 +2x+3).
1)0 2) 1 3)2 4)3

Ilpn pemenun 3azauu A6 Hafo NpPOSBUTL YMEHHE HaXOIHUTh
MHO>XeCTBO 3Ha4yeHHil ¢pyHkuuu. [Ipu s3Tom Bam npugercs ucciienoBath
TPUTOHOMETPUYECKYIO,  TOKa3aTeJbHYIO, JIOTapUPMHYECKYI0  HIH
panroHaIbHYI0 QyHKLHIO.

BeiTe MOXET, B 3TOil 3ajaue OyAeT O4YeHb IPOCTas CHUTyauus.
CkaxeM, Bam goctatoyHo OyzaeT 3HaTh, 4TO 3HA4€HHMA CHHyca H
KOCHHYCa HaXxoAsATCs Ha mpoMmexyTke|[—1;1], uX KBaapaTsl npUMHUMAIOT

3HAYEHUs Ha INPOMEKYTKE [O; 1]. He 3abbiBaiiTe, uTO noka3arenpHas

(YHKUHS OPHHHMAET IOJIOKUTEIbHbIE 3HA4YEHHS, a JorapugpMHyecKas
MOXET PUHUMATB JIIOObIe 3HAYECHHS.

B 1aHHOM ciiyyae Mbl CTONKHYJHCH CO CIOXHOH (QyHKLHEH, U ee
KOMIIOHEHTB! HaJ0 MCCIENOBaTh MO OTAENbHOCTM. Hano noHsTh, yTO
BHEILHEH byHKIHMER SABJIAETCS MOHOTOHHO BO3pacTaroLas
norapupmuyeckas GyHKLHS.

AprymMeHTOM 3TOH GYHKLMH sBIS€TCA KBaApaTHYHas (QyHKLus,
NPUHUMAIOILAs 3Ha4€HHs OT ABYX [0 ILIIoC 6ecKoHedHOCTH. Tem camMbiM
Bcd (YHKUMSA NPUHUMAET 3HayeHMs, HauuHasg ¢ log,2=1. B wurore

BEpEH OTBET Ne 2.
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Oyukuus y = f(x) 3amaHa

Ha mnpomexyTtke [—7;8]

Haitnure  uncino  uenbix
peLeHHI HEPAaBEHCTBA _ |\

f(x)>1. N\ —- -
1)3 \iﬁu‘

2) 4 LINY/
3)6

411

I'papuueckuii MeTon pELIEHUS HEPABEHCTB, T.€. HCIOJIb30BaHUE
rpadMKoB B peLICHUH HEPaBEHCTB — Tak 0003HaueHa TeMa 3azaud A7 B
cneuudukanun ExuHoro sx3amMeHa no MaTeMartHke.

Ycnosuo f(x)>1 yROBIETBOPSIOT T€ TOYKH rpaduka (QyHKUHUH,

N

- N

i1

KOTOpbIE€ JIeKaT Bhille mpsMod y=1. Dto Oymer npu x=-7, x=3,

x=4,x=5, x=6 u x=7. Bcero Takux Touek 6, MBI NPUXOAUM K
otBeTy Ne 3.

Hailigure uucio uenblx 3HaueHHH U3 obsacTH onpeneneHus GpyHKUUH
2
y=log ,"(25—)6“).
sinT'

D1 2)2 3)3 4) 4

3agaya A5 cBsi3aHa C HaxoXKAEHMEM 00JacTH ompeneneHHs
cnoxHo  ¢ynkuud. Ilppy  3ToM Bam  Moryr  BCTpeTHThCA
TPUrOHOMETpPHYECKas, MOKa3aTenbHasd, Jorapupmuyeckas ¢GyHKUHS H
KOpEHb YETHOM CTETICHH.

Kakum oOpa3zom Haiith obnacte onpeneneHus ¢(pynkuuu? B
CIIOXKHOM CHTyaUlM MOXHO TMOCTYNHTh CIEAYIOIHM 00pa3oM.
[IpencraBere cebe, yTo BaM 3amam apryMeHT X M HaJ0 BBIYHUCIIHTH
COOTBEeTCTBYIOIee 3HayeHue ¢yHkuud f(x). Ecnu Hanucate ycioBue

BBITIOJTHUMOCTH K2)KZI0H ONepaLyy NpH BLIYUCIEHUH (YHKLHH, TO MBI U
MOJIyYHM CHCTEMY IJIS ONpeJeieHUs 00JIaCTH ONPENeIeHHUSL.

B nmanHOM cnyyae curyauus Ooinee koHkperHas. Hamo ykasate
YCJIOBHS, TPU KOTOPHIX CyLUECTBYeT jorapupmuueckas QyHkuus. Ito

. X . 7TX
ycnoBusi: 25~ x>0, sin==>0, smT #1. HecnoxHo npoBepuTs,

YTO JIMIUG YHcia 1 ¥ 3 yIOBIETBOPSIOT BCEM 3THM YCIIOBUAM. B urore
NpaBHJIbHBIM SABJISETCS OTBET Ne 2.

82



Hajinure pemenne HepaBeHcTBa In(x —1) 2 x - 2.

1) (==2] 2) [25+) 3) (2] 4 {2}

YMeHHe pelmiaTh HEPaBEHCTBA C OJHOH NEPEMEHHOH Ha OCHOBE
CBOHCTB (DYHKLMH NIPOBEPAETCA IPH PELIEHUH 3a1aun A9.

3amMeTHM, YTO B 9TOM 3aJlaHHH MOTYT BCTPETHTLCS PallHOHAIbHBIE
HEpaBEHCTBa, [IOKa3aTelbHble, JIOrapudMHYECKHE, HEPaBEHCTBA,
coepkallie NEPEeMEHHYI0 NOA 3HAaKOM MOAYJs, HEpaBEeHCTBa C
napamMeTpoM H KOMOHHHpPOBaHHBIE HepaBeHCTBAa. Bce 3To orpaxkeHO B
pa3sHBIX BapHaHTaX Hallleil KHUTH.

Meron MHTEpPBaIOB OOBIYHO NMPUMEHSIOT NMpPH PEUIEHHH APOOHO-
paLHOHAJLHBIX HEPaBEHCTB. B MeTone HMHTEpBaJIOB Ha YHCIOBOH OCH
HEOOXO0AMMO OTMETHUTh TOYKH, IIPH KOTOPBIX HEPABEHCTBO NMEPEXOJMT B
paBeHCTBO M TOYKH, SBJAIOMIHECH TpaHHLEH o6iacTH onpeneacHHs
BXOMAIMX B HepaBeHCTBO ¢(yHkumid. ITocyme 3Toro Ha 4MciOBOH ocH
00pa3yloTcs HHTEpPBaJbl, KaXIbIH H3 KOTOPBIX JHOO LIENTUKOM SIBISETCS
peleHHeM AaHHOTO HEPaBEHCTBO, JIMOO LETHKOM HE SBIAETCA 3TUM
peuieHneM. B oTBeT OTOMpalOTCs Te HHTEpBaJlbl M T€ OTMEYEHHbIE
TOYKH, KOTOpBIE ABJIIOTCS PELICHHEM HEPaBEHCTBA.

Mbi ¢ BaMH 1O/DKHBI TTIOHMMATh, YTO METOJ UHTEPBAJIOB SABJISETCS
yHHBepcalbHbIM. OH IPHMEHUM [JIs1 HEPaBEHCTB JII0O0ro BHIa.

JT0, KOHEYHO, HE 3HAYMT, YTO JI0OOE HEPaBEHCTBO HAJO pelIaTh
METOJIOM HHTEPBAJIOB. MOTYT OBITh H APYTHE CLIOCOOBI PaCcCy K ACHHI.

BooOme roBops, mNpaBHIbLHBIM  pellcHHeM Oyaer  TO
paccyxaeHHe, B pe3yabTare KOTOPOro HaMH Oyaer mnojay4eH
000CHOBaHHbIH NPaBHJIbLHbIH OTBeT.

B naHHOM cilyyae Mbl, TIpeX/ie Bcero, oOpalaeM BHUMaHHE Ha TOT
¢akT, 4yTO MyTeM npeoOpa3oBaHHUI HENb3s PELINTh 3TO, Ka3aJoch Obl,
NpOCTOE HEPaBEHCTBO, T.K. OHO COAEPXHUT OJHOBPEMEHHO H
JlorapuMHUYECKy0 QYHKLMIO H CTEIIEHHYIO.

Bropas cnoxHocTe B 3TOH 3amade. M neBas, u mpaBas 4acTu
SIBJIAIOTCSA BO3PACTAIOIUMH (PYHKLHUAMH.

VY Hac ecTb elle OJHH crnocod U3y4YeHHUs MOoBEeAeHHs (YHKIHH. ITO
HCcCeqoBaHUE ee npou3BogHod. [lpoM3BogHas JieBOil 4acTH paBHa

1 .
1 NpoM3BOJIHAs MpaBoi 4YacTH paBHa |. Mbl BHOMM, 4TO 3TH
x—
Npou3BOAHbIE paBHBl Npu x=2 . Ho B 310l Touke M QyHKUUH
COBMAZAAIOT, T.€. X =2 ABJAETCA PEIIEHUEM HALlIEro HEPAaBEHCTBA.
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Ipu 1<x<2 mpousBogHast JIeBOH yacTU OojblE€ NPOU3BOAHOM
MpaBoOi 4acTH, T.6. WX pasHocTh In(x—1)—(x—-2) sBusercs
Bo3pacTaouied QyHknueH, papHoil 0 mpu x=2 , ciel0BaTENBHO,
In(x—1)<x—2 npu I<x<2.

IIpu x>2 npousBonHas JIEBOM 4YaCTH MEHbIIE MNPOU3BOAHOM
NpaBoO dYacTH, T.e. HX pasHocth In(x—1)—(x—2) sBusercs
yObIBaronied QyHkued, paBHoit 0 npu x =2, cieloBaTelIbHO, CHOBa
In(x-1)<x—2 npu x>2 . Hrak, Hame HEPABEHCTBO BHINOJIHEHO
TOJIBKO NpU X = 2.

3aMeTuM, YTO MOXHO ObUIO emle rpadMyeckd pEelHTh 33a/auy,
OKa3aB 4YTO mpsiMas y=Xx—2 SBIAETCS KacaTeJbHOH K Trpaduky
¢yukuun y = In(x —1) B Touke ¢ abcuuccoit 2. CripaBeyius oTeT Ne 4.

Haiinure uucno KopHeH ypaBHEHHUs tg2x+ =6 Ha OTpe3ke

cosx
[-7/2;3772].
D1 2)2 33 4)0
B 3amanuu A8 nmpoBepsercs yMeHHe pemiath IpocTeiiiue
YPaBHEHHS M OTOMpaTh KOPHHM MO 3aJlaHHOMY YCJIOBHIO. YpaBHEHHE

MOXET ObITh HPPALHOHATABHBIM, TPHTOHOMETPUYECKHM, OKA3aTEIbHBIM
WIH JIOTapUMHUYECKHM.

JlanHoe ypaBHEHHE rocJie NIPUMEHEHUS dhopmynsr

2o 1

tgix=—"s5—- 1 CBOJHTCS K KBaJpaTHOMY YPaBHEHHIO
cos“x

1 6
—5—+ —7=0 OTHOCUTEJIBHO , KOPHHU KOTOpPOro paBHHI 1 u
cos“x COsx cosx

1
~ 7. Urak, =1 wm =-7. IlepBoe COOTHOLIEHHE AaET OJHO
cosx cosx

PEUICHNUE Ha HAlIEM IIPOMEXYTKE X = 0. BTOpOC COOTHOLICHHUE CBOAUTCA

1
K BHUHAY cosx=—-7— U Ha HalmCM IPOMEXYTKEC IIHHBI 27 umeer 2

pelieHHs, T.K. KOCHHYC Ha IepHoJe KaxI0€ 3HayeHHE, MO0 MOIYIIO
MeHblee 1, npuaumaert 2 paza. IIpaBuiIbHEIM siBiisieTcst oTBeT Ne 3.
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137x X
12 12

Haiinute HaMMeHbIUIMH KOPEHb YypaBHEHHS (g
nexaiuii Ha natepsaine (—31;0).

B 3agannu B1 HeoOX0QMMO NPOSBUTH YMEHHE PEILaTh YPaBHEHHS C
HCIONB30BaHUEM PAaBHOCHJIBHOCTH yPaBHEHHUH.

MBI JOKHBI NOHMMAaTh, 4YTO TOHATHE PaBHOCHJIBHOCTH
npeo6pa3oBaHus SBJISETCSA OYEHb BAXKHBIM IIPH PELICHWH YPaBHEHHH U
HepaBeHCTB. [IpM paBHOCWIBHOM TpeoOpa3OBaHWH HE MeEHseTCs
MHOXKECTBO pelieHuii 3aga4yn. VIMEHHO 3a cyeT TakuX mnpeoOpa3oBaHuMit
MBI, KaK NPaBUJIO, H PEIIACM YPaBHEHHS U HEPaBEHCTBA.

Ho wacto GbIBaeT cuTyaunus, Koria npeoOpa3oBaHHE SBIACTCS
PaBHOCHJIbHBIM JIHIIIb HA HEKOTOPOM MHOXECTBE.

137zx X

B naHHOM ciyyae ypaBHEHHME CBOAMTCS K BHAY tg B =tg—1-2——.
BosHukaeT BoOmpoc, NpU KakOM YCJIOBUHM TaHIEHCBHl [ABYX BEIMYUH
paBHbl? Ecnu mocMoTpeTh Ha rpadUK TaHreHca, TO OTBET KaXeTcs

[POCTBIM. PasHocth ApPryME€HTOB JOJIDKHA OBITH paBHa ZTn,ne Z . Ho 310

MOXET OKa3aTbCA HEMPABUJIBHBIM OTBETOM, €CJIM Mbl HE YUTEM obactb
OINpE€ACIICHUSA TaHI€HCa.

137x 7x
Urak, B maHHOM ciy4ae 12 _E =7n,ne Z W NPUXOJUM K
COOTHOIIEHHUIO X =n, n€ Z . Kazanocs Obl, npaBuibHbIH oTBeT — 30. Ho,

657 S5
€CJIM MBI NIOACTAaBUM 3TO YHUCJIO B YpPaBHEHHUE, NOJYYUM th = tg—z—,

KOTOpOE He SIBJIAETCS BEpHBIM PaBEHCTBOM, T.K. JieBas M IpaBas 4acTH
HE CYILECTBYIOT.
Cuuciom — 29 Bce B nopaake. Oteet: — 29.

Haiinute 3Hauenue a+b+c+r, ecnun yucna a, b, ¢ U r BBIOpaHbl TaKUM
x3=3x2+5x-1 2 r
—————————=ax" +bx+c+—— BepHO
x-1 x-1
IUTA BCEX TOMYCTUMBIX 3HAYEHHUH X .

00pa3oM, 4TO pPaBEHCTBO

YMeHHe BBINOIHATh TOXAECTBEHHBIE NPe0Opa30BaHUs BbIPAXKEHUH
Y HaxOJWTh UX 3HauyeHus norpebyercs B 3amanuu B2. [lpu sTom moryr
BCTPETUTHCS HpPaLMOHANIbHBIE, CTCIEHHbIE, TPUTOHOMETPUYECKUE HIIH
Jorapu(pMU4eCcKHe BRIpAKEHHS.

Ilpu pemenun >ToH 3amayd BO3MOXKHBI, 1O KpadHe#l Mepe, 2
BapHaHTAa.
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Bo-niepBbIX, MOXXHO TIPHBECTM MpaByl0 4acTb K o0Ouemy
3HameHareso. Torza cieBa u cripaa OyayT ABe APOOH C OAMHAKOBBIMH
3HameHartessiMH. Clle10BaTeNnbHO, TOXKIECTBEHHO PaBHbI YHCIIHTENH, T.€.

x?-3x? +5x—ls(ax2 +bx+c)(x—1)+r. PackpeIBast 31€Ch CKOOKH H

npupaBHKBas Ko>(QMHIUMEHTHI CIIeBa H CIIPaBa NpH CTENEHAX x°, X, X,
a TaKoke CBOOOIHBIE YIIEHBI, MBI MIOJIy4aeM CHCTEMY YETBIPEX JIMHEHHBIX
yYpaBHEHMH C ueTHIPbMS HEH3BECTHBIMH, pelas KOTOpYIO, Mbl H
HaXoJuM uucia a, b,c,r.

Bropo#i cnoco6 Gonee mpocto. Ilocne neneHus B JieBo# yacTu
YHCTIUTENS Ha  3HaMEHaTelb MBI NONy4YaeM  paBEHCTBO

3 a2 _ .

—{—M=x2—2x+3+~—2—= =ax“+bx+c+
x—1 x-1 xX—

a=1,b=-2,¢c=3,r=2. OrBer. 4

r

1 OTKyZa

Haiinure xopeHp (WM CyMMY KOpPHEH, €CJIH X HECKOJIbKO) YpaBHEHHUs
log ,(x*—8x> ~16x-128+x-x)=1,2.

[Ipn BbmmosHennu 3agaHus B3 morpebyercss yMeHHEe NpPHMEHATH
obue npHeMsl peueHus ypaBHeHMH. Peub uper o0 ypaBHEHMsX
WPPaLMOHANBHBIX, TPUrOHOMETPHYECKHX, NOKa3aTeNbHBIX U
JIorapuPMUIYECKUX.

O kakux npueMax peleH!s: ypaBHEHUH UAET peub?

ITO pa3noxeHHe Ha MHOXXUTENIH BbIpaXXEHUH, 3aMEHa NIEpEMEHHOH
IpH pELIEHHH YypaBHEHHI, rpaduueckuii MeToq H HCMOIb3OBaHHE
CBOHCTB (DYHKLMH.

[Ipn pemieHHM NaHHOrO ypaBHEHMS 3aMETHM, YTO KaXKAOE YHUCIIO
MoxeT ObIThb TIpencTaBlieHO B BUAe Jorapupma mno nwobomy
JIOTIyCTUMOMY OCHOBaHMIO. Ilo3TOMY Haille ypaBHEHHE PaBHOCHJIBHO

yparenmio - log (x3 ~8x%~16x-128+x- é/;) =log . x"? . Orciona
calenyer, uTO x3-8x? ~16x-128+x-Yx =x"? Mk

x3—8x2-16x-128=0. Tlocne BbIHECEHHS OOGWIEr0 MHOXHTENS W3
Ka)kZI0i mapsl Mbl HAXOIMM KOpHHM riociieiHero ypaBHenus: — 4,4 u 8. C
yuyeToM o00JIaCTH oOmpeneNeHHss KOPHAMH HCXOJHOTO YpaBHEHHSA
ABJIAIOTCA 1ocaenuue 2 ykcna 4 u 8. Oreer. 12
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YACTb 2

Haiigure cymMy Monyned BceX 3HAYEHHUH MEPEMEHHBIX, SBIISIOIIMXCS
peuieHHeM (WM  pELICHHSIMH, €CJIM  HMX HECKOIbKO) CHCTEMBI
lOg Irl(7x + 6y) = 2,

logM (6)( + 7y) =2.

B 3amasnu B4 Hajo pewrate cHcTeMbl YpaBHEHHH, COIEpXKaILHX
OJHO WM JBa T[OKa3aTeNbHBIX ypaBHEHHs (JorapupMUUEcKHX,
UpPalMOHANbHBIX, TPUTOHOMETPHYECKUX HIIH UX COYETAHHE).

Pemrast cucreMy ABYX ypaBHEHMH C [IByMs HEHU3BECTHBIMH, MbI
OOBIYHO BBIp2KAEM OJHY TEPEMECHHYIO 4epe3 JApYTryl B OJHOM
YPaBHEHUH U MOCTABIISIEM TO BBIPA)XEHHE B IPYrO€ YPaBHEHHE.

B naHHOM cnyvyae cpa3dy OTO cAenaTh HEBO3MOXHO. 3amHiieM

loglxl(7x+6y)=log|.\_[x2,
CHCTeMY B BHJE , Otciona, B obnactu
log bl (6x+7y)=log Wy

. Tx+6y=x?,
ompeneneHuss (QyHKUMHA, BXONJAIIMX B  CHCTEMY, R
’ 6x+Ty=y".

BblunTas W3 TEpBOr0 ypaBHEHHMsS BTOpOE, MMeeM X—y=x’—y~ .

ITocnenHee ypaBHEeHHE BBITIOJHAETCS B IByX CllydasX: y=x U y=1—x.
B nepsom cnyyae y=x Mbl NPUXOOHUM K PEHICHHIO CHCTEMBI
x;=y,=13 (BTOpOe pellieHHe TMOCIENHEeH CHCTEMbl HE BXOIUT B
obnacTh onpenesieHus nepBoit). Bo BropoM cnyuae y =1—x nocnenHss
cucTeMa jgaer 2 pemwieHus x,=3,y,=-2 u x3=-2,y;=3. Cymma

Monynei BCEX 3HaYCHHH MEePEMEHHBIX paBHa
13+13+3+2+2+3=36. Otger. 36
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Ha pucynke wusobpaxeH rpaduk
npousBonHoi QyHkiuu y= f(x). B
OTBETE YKaXHTE KOJIUYECTBO TOYEK
rpaduka 3Tod (QYHKIHH, B KOTOPBIX
KacaTespHas napawiensHa ocu Ox.

YMmenne uccnenoBarb (YHKLUHIO C MOMOIIBIO NPOM3BOAHOHN IO
rpa¢uKy TpPOU3BOJHOH M MNPHUMEHATb TE€OMETPHYECKHH  CMBICT
MPOU3BOIHOM NpoBepsieTcs B 3a1aHuu BS.

B kaxaoM 3alaHMM BaXXHO MOHATb CMBICH BONpOCAa, KOTOPBIit
3agaercs. B qaHHOM ciydae kacaTenbHas napanienbHa oc Ox tam, rae
npousBogHas paBHa 0. ITo rpaduky mpoM3BOAHONH BHIHO, YTO TaKHX
Toyek 6. OTBeT. 6

9
Haiinure 3HaueHHe BbIpaXKeHHUS (%/ \/5 - 2«/_2_ ?/ 11+ 4\/3 ) .

YMeHue BBITNOIHATh TOXKAECTBEHHbIE TPEOOPa30OBaHUS BbIPaXKEHHIA
Y HaXxOJUTh HX 3Hau€HHUE NpoBepsieTcs B 3aAaHud B6. B 3apanun moryt
y4YacTBOBAaTh PAllUOHANIBHBIC CTEIIEHH U JIOTapU(MUYECKHE BBIPAKEHHUS.

3ameTum, YTO \/5 - 2\/2— <0, MO3TOMY MBI MOX€EM

» o 6
BOCIIOJIb30BaThCs (HOpMyoi Ya=-%a? nna nepBoro MHoxwurens. Ho

2
€CJIH 3aMeTUTh, YTO 11+4\/g=(\/§ —2«/_2_) , 3aJlaHHOE BBbIpa)kKEeHHE

3amUIIETCs B BHUIE (1\5/(\/5—2\/5)-(\/5+2\/§))9=(—-5)3=~125.

Ortser. — 125
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Haiinute xopeHp (WIM CyMMYy KOpHEH, €CIIM MX HECKOJIbKO) ypaBHEHUS
log,(x?~8x+16)+log, (x” +4x+4)=2.

B 3aganuu B7 Hajgo nposBUTH yMEHME HCIOJIb30BaTh HECKOIBKO
IpHEMOB TIPU PELIEHUH ypaBHEHUH.

YpaBHeHUs MOTYT OBITH HppalHOHAIBHBIMH,
TPHrOHOMETPHYECKUMH, TIOKA3aTeNbHBIMU HITH JIOTapU(MHYECKUMH.

B naHHOM cny4yae 3aMETHM, YTO apryMEHTaMH JIOrapUpMHUYECKHX
GYHKUMH SBISIOTCS MOJHBIE KBaJpaThl, IO3TOMY MBI BOCIOJIB3YEMCS

dopmynoit  log , x 2=2log p ]xl . B wurore 3amaHHOe ypaBHEHHE
sanuwercs B Buge log,|x—4|+log,|x+2|=1 wm |(x —4)(x+ 2)' =7.

Orciona x2-2x-8=%7 w CyMMa COOTBETCTBYIOLIMX  KOpHEH
5,—3, 122 pasua 4. Otger. 4

Hatinute 3Hauenne mapaMerpa a (WIM NPOU3BENCHHE TAKUX 3HAYEHMI,
€CIIM MX HECKOJBKO), MPH KOTOPBIX HAMMEHBIIMH, MOJOXHTEIbHBIH

neproa GyHKUMH y = cos((2a ~1 l)x) paBeH %

3HaHMe CBOMCTB mnepuoAW4YHOW ¢GyHKUMH mnoTpebyercs 1o
cneuudukanuy NpH pemwleHuH 3azaud B8. Moryt BcrpeTuThCS BCe
TpUroHomerpudeckie ¢yHkuuu. ONbIT NPOULIBIX JIET MOKA3bIBAET, YTO
HEIIoxo Obuto OBl TakXke OPHUEHTHPOBATHCH B IMOHATHUAX YETHAsA U
HeyeTHast GyHKIUS.

Yucao 7>0 (ecnu Takoe CyIIECTBYET) HA3bIBacTCA MEPHOIOM
¢bynkuuun  f(x) , ecaum Bo Bcel 0OMacTH ONpeneseHHUs BBINOIHEHO
ycnosue f(x+T)= f(x).

@yHKIUSA Ha3bIBaeTCs YETHOH, €ClM ee 00JacTh OnpeleiaeHUs
CHMMETPHYHA OTHOCHUTEJBHO Hayajga KOOPAMHAT M VIS BCEX 3HAYCHHH
aprymMeHTa M3 O00JacTH ONpeAeNeHHs BbIIOJHEHO COOTHOIIEHHE
S(=x)=f(x).

QDyHKIUA Ha3bIBAE€TCS HEYETHOM, eciid ee 00JacTh OmIpenesIeHU
CHMMETPHYHA OTHOCHTENBbHO Hayana KOOPAMHAT M I BCEX 3HAYCHWH
apryMeHTa H3 00JacTH OIpeAeNeHHus BbINOJHEHO COOTHOLIEHHE

S(=x)==f(x).
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*B9

MblI 3HaeM, 4TO HEepUHOA (Mbl 3A€Ch MOJ CIOBOM MEPHOJ MOHHMACM
HaHMEHbLINH, NOJOKHUTENbHBIN nepuon GyHKuuH) GyHKUHH y=cosx

paBeH 27 .

2r
CooTBeTcTBEHHO, niepron GYHKUUH ) =cO0S2x paBeH R nepuona
2
¢dbyHkuuu y =cos3x paBeH 3 UT. A

2
A BOT mepuos ¢yHKuMH y=cosax npu a#(0 paBeH HE —, a

a
2
Jal
Wrak, nepuox 3anannoit Qynkumu y=cos((2a—11)x) pasen
2r V4
|—2—a—_l—l—l. [IpupaBHuBast 3Ty BEJIWYMHY K 3aJaHHOMY [EPHOLY 7

MoJIy4aeM |2a—11|=8. Orcrona a npuHuMaet 3Hadenus 9,5 u 1,5. Ux
npousBeneHue paBHo 14,25. Oreer. 14,25.

3anaHa apudmeTHyueckas MpoOrpeccus ¢ NEPBbIM WIEHOM 2 U Pa3HOCTBIO
5, a TaKKe reoMeTpHyecKas MpOrpeccust C NEpBbIM wWieHOM | H
3HameHateneMm 2. Haiinute cyMMy NepBBIX YETBIPEX COBHAJIAIOLIHX
YJIEHOB 3THUX MPOrPECCHH.

YMeHue pemaTh TEKCTOBYIO 3afayy, COCTaBisAs MaTEMaTHYECKYIO
MoZEeb NMPEUIOKEHHOH B HEH CUTyaluu

Ipu co3naHuuM MaTeMaTHYECKOH MOAETH HEOOXOOMMO TEKCT,
ONKCHIBAIOIIMH HM3Y4aeMyl0 CHTYalHl0, MEPEBECTH B IEPEMEHHBIE,
¢opMynbl, ypaBHeHMs M HepaBeHCTBAa. MOryT BCTPETHTHCS pa3Hble
CHTyallMH, B TOM YHCJIC 33/layd Ha JBH)KEHHE, Ha paboTy, 3amayM Ha
CJIOXKHBIE TPOLIHTHI, JECATHYHYIO (hOpMy 3almMCH 4YHCIA, 3aJa4H Ha
KOHLIEHTPALIUH, CMECH M CILIaBBI.

EcrecTBeHHO, CaMbIM TJIaBHBIM YCJOBHEM pEILEHHS 3aJauu
SIBJISIETCSt JIOTHYECKH BEpHOE NMOHMMaHHE TOM CUTyallMH, KOTOpPOe B HEM
OIMHUCHIBAETC.

3amMeTHM, YTO WieHaMH apHOMETHYECKOH NpPOrpeccHu SBIAIOTCA
BC€ HaTypajbHble YMCJIa, OKaH4YMBamoliMecs Ha 2 U Ha 7. Tak kak Bce
YJIeHbl T€OMETPUYECKOH NMPOrpecCHH, HayHHasi CO BTOPOro, SBISAIOTCA
YETHBIMH YHCJIaMH, TO OOUMMH OyAyT T€ 4YI€Hbl T€OMETPUYECKOH
MPOTPecCHH, KOTOpPbIe OKaHYMBAIOTCH Ha 2. D10 yucna: 2, 2-16, 2:16* u
2-16’. x cymma pasua 8738. Otser. 8738 .
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*B10

B npasunsroil npusme ABCDAB,C,D, co cTtopoHoit ocHOBaHus 72 u
BbIcOTOM 63 Touka E nexut nHa pebpe AD Taxum obpasom, uro CE
apnsercs 6uccexktpucor tpeyronsHuka ACD. Haiinute paccrosHue ot
Touku E no mimockoctu B|CD;.

B 3amanum B10 Bam nmnotpeGyercs  ymMeHume  pemiarth
CTepeoMeTpHYecKHe 3ana4yd. be3ycloBHO, 3/eCh BO3MOXEH IMMPOKHH
CHEKTp 3a/lad M AOCTaTOYHO OOJbLIOE YHCIIO MX INPHUBENEHO B 3TOU
KHHTE.

Ilpu pemieHUH MHOTHX CTEPEOMETPHYECKHX 3alay BAXHYIO pOJIb
UrpaeT yAauHbIH BBHIOOP MIOCKOCTH, B KOTOPOH NMPOUCXOIAT OCHOBHbIE
cobbiTHs. B aTOM 3a1aye Takux riockocred Oyaer Ase.

IlepBoii paccmoTpum miockocTs ocHoBaHuss ABCD. Buccexrpuca
CE Ttpeyronsiuka ACD nenut npoTHBOMOJOXHYK CTOpoHy AD Ha
4acTu, MPONMOpLHOHaNbHBIE ero 6okoBbiM cTopoHaM AC u CD. 3Has

CTOpOHY KBaJpara 72, HalgeM OTCioAa AE=72(2~\/§ ) H
ED=72(\/§-—1)A IMycts EF — nepnenaukynsp, onyuwenusii u3 E Ha
AC. Torma EF=72(2-1) u FC=72.

BTopo#i paccMOTpHM IJIOCKOCTh AWArOHaJbHOIO CEYCHHS MPU3MBI
AAICIC. Eciu G — cepequna  Al1Cl , TO HCKOMBIM DPacCTOSTHHEM
aBJsieTcs AnuHa nepnenaukyaspa FH, onymennoro u3 F na CG. Ilycts
a=/ZFCH=ZCGC,, torna FH=FCsin . B 10 Xe Bpems, B

TpeyronbHuke CGC| H3BECTHBI KaTeThl GCI=36\/§ n CC, =63.

63 72

Orcrwopa tga=—7+=
897362 8

FH=72 % =56. Otser. 56.

. 7
H, COOTBETCTBEHHO sma=§ . Hrak
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*B11

ToukH KacaHHs NATHYTONbHHUKA AETAT OKPYXKHOCTh, BOKPYT KOTOPO# OH
OMNKCAaH, Ha YaCTH, JJIMHbI KOTOPBIX NPONOPIHOHANBHEI yucham: 1, 2, 2,
3, 4. Haiigure mioi@agp 3TOr0 NSATHYTOJbHHUKA, €CJIM H3BECTHO, YTO
ANUHA paJdyca BIIMCAaHHOHW OKPY)XHOCTH SIBIISIETCS HAUMEHbILUM,

MOJIOXKUTENIbHBIM KOPDHEM ypaBHEHUs1 4r 4_36r2+69=0.

YMeHHe pemaTh IUIAaHHMETPUYECKHE 3aJaud IpoBepseTcs B
3aganuu Bll. 3gece MoryT OblTh camble pa3HOOOpasHble 3ajadH.
IMnanuMerpuyeckas 3agada Ha EI'D, xak mpaBuio, ropasfo cCliokHee
npeabIAyILel 3aJauu, CTEpEOMETPHYECKOM.

UroObl MOCTPOMTH 3afaHHBIA  MATHYTOJBHHK, MOXHO Ha
OKpY>KHOCTH MOCJIEZIOBATEIbHO OTMETUTh TOYKHU C TPaTyCHBIMH ME€paMH
nyr: 30, 60, 60, 90, 120. Yepe3 kaxaAyr0 OTMEYECHHYIO TOYKY IpOBEIEM
KacaTenpHY!0. TOYKHM MepeceueHHsi KacaTeNbHBIX U €CTb BEPLIMHBI
HAIEero MATHYTOJIEHHUKA.

Ecnmn  kaxayrw  BepIIMHY  IATHYTOJbHHKA
COEUHUTH C LIEHTPOM OKPYXHOCTH, TO MATHYTOJHHUK
pazobbercss Ha S5 yacTel, Kaxknas U3 KOTOPBIX
nocTpoeHa ciexymomuMm — obpasom. M3 neHrpa
OKPY>XKHOCTH TpOBEIEHbl 2 paauyca, Yroil Mexay
KOTOPBIMH paBeH ( , & NPHHHUMAET IOCIeI0BATENIbHO
sHayeHus: 30°, 60°, 60°, 90° u 120°. 13 KOHLIOB paguyCcoB MPOBOAUM K
HHUM JIBa [ephneHAuKylspa. HerpynHo mpoBepuTh, YTO IUIOIIAb

. a
NOCTPOCHHOH  (QHrypsl paBHa r? -th . B wurore momans

nsTHyronsHuka paBHa S =72 - (tg15°+tg30° + tg30°+ tg45° +tg60°).
3ameTuM, 4TO tg15°=tg(45°—30°)=2~—x/§. [ToncraBus 310 M

2 94243
3

OCTAJIbHBIC 3HAYCHHUA TAHI€HCa, HMECEM S=r . U3 YPaBHEHHA

, 9-243

4r* -36rt+69=0 cieayer, 4ro r° = Hckomas momans

paena 11,5. Otser. 11,5
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Haiinure HanMeHbliee 3HaYeHUe (HYHKLHUU

y=13-2 log 5(2x-11)-log o 5(x7+12) .

VYMeHHe ucClIefoBaTh CBOMCTBA CIIOXHOH (yHKIMH NoTpebyercs
npu pemeHny 3agauu Cl.
B obnactu ompeznenenus x > 5,5 3agaHHas QyHKIHS MOXET ObITh

x?+12
3armucaHa B BHUJIE y=13- ﬁ COOTBETCTBEHHO,
. xX—
, xZ-1lx-12
=13-————— u Hawa QyHkuMs (MpOBEpbTE  3HAKH

(2x-11)°
npou3BoAHOM) yOwIBaeT oT 5,5 mo 12 u Bo3pacTaeT Hmpu 3HAUYEHHSIX
apryMeHnTa, Oonpmre wian paBHbIX 12. CrienoBaTenbHO, HaWMEHblee
3HayeHHe (YHKIMH NOCTUraeTcs NpH aprymenre x =12 . Beyucass
COOTBETCTBYIOLIEE 3HAYCHHE (PYHKIMH, MOJy4aeM MCKOMBIH pe3yJbTar.
Ortser. 156

Hajiinure kopeHb (MM NpPOM3BEAECHHE KOPHEW, €CIM HUX HECKOJIBKO)

ypasens 227 —(2° +28). 274242 4 gl 2,

B 3anannn C2 Hano MpoOSBHTb YMEHHE HCIIONB30BaTh HECKOJIBKO
NPHEMOB NpH DELICHHH ypaBHEHHH. IIpH 3TOM MOryT BCTpPETHThCH
UppalMOHANIbHBIE, TPUrOHOMETPHUYECKHUE, NOKa3aTeNbHbIE,
norapudMuUecKkrue ypaBHEHHs U UX KOMOWHAIUH.

HOHCJ’IPIM 00e 4acTH Hallero YPaBHCHHA Ha BECIIHYHHY 24,\{’ 11ocCJie
4ero Hame YPaBHCHHE 3alMUIICTCH B BHUC

2(x2-2x 2_
2 ( )—(23+28)-2X 22l <o, IMonyuennoe ypaBHeHHe
2_
SABJSETCS KBAJPATHBIM OTHOCHTENBHO f=2 2% npuueMm, ¢ yd4eToM

oOpaTHOH TeopeMbl Buera, KOpHAMU ABJIAIOTCS YMCIA 7| = 2°ut = 28,

B uTOre KOpHAMH NEPBOHAYAIBHOTO YPaBHEHHUS SBISAIOTCA 4ucna: — 1,
— 2, 3, 4. Ux npoussenenue paBHo 24. Otaert. 24.
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YACTbH 3

HaiinuTe CyMMy UeNbIX 3HaueHMil TapaMeTpa @, TpPH KOTOPhIX
MHOXKCCTBO ~ pelUeHHii  HepaBeHcTBA  x(x—6) > (a+3)(|x—3|-3)

COIEP)KUT BCE WIEHBI HEKOTOPOH IEOMETPUUYECKON IPOrPECcCHH ¢
TIepBBIM 4JICHOM, PaBHBIM 4, U 3HaMeHaTeneM —3<qg <—1.

YMeHue pelath 3a/1auH ¢ NapaMeTpoM nposepsiercs B 3aaaye CS.
OOmas wunmes pemeHds 3amaud  Oyner
cnenyroueii. Ha mmockoctn Oxa MBI OTMETHM Te

mapel  yucen (x;a) , T.€. TOYKH C ITUMH
KOOpJHHATaMH, KOTOpBIE YAOBJIETBOPSIIOT
3aJaHHOMY HEPaBEHCTBY. :

[pu 3TOM BHayaj€  3aMETHM, YTO

2
x(x—6) = (x—3)"=9 . Orciona Mbl YnpoCTHM
camo NEpBOHAYAIbHOE HEPaBEHCTBO, NpUBEs ero K
suay (jx—3|-3)(Jx-3|-a) 2 0. Teneps nposenem mnuo |x—3|=3,
4YTO PaBHOCHJIBHO JABYM MNpsMbiM x=0 W x=3 , a TaKxe JHHUIO
a=|x—3|. [Ipu 3TOM MmIOCKOCTH pa3oObeTcs Ha YacTH, KaxJaas M3
KOTOPBIX 00 LEIHKOM SABISAETCS pEIICHHEM Hallero HepaBeHCTBa,
mb0 1eNMKOM He sBiseTcs OTHM  peineHuem. Ha  pucynke
3alITPUXOBAaHA Ta 4YacThb IUIOCKOCTH, KOTOpas ONpENENseT peLICHHE
HEepaBEHCTBA.

Tak kak mnepBelii 4jneH nporpeccud paBeH 4, 10 a=1
HenocpencTBEHHO BHJAHO, Y4TO NMpH a =15 BTOPOH 4JIEH NPOrPECCHH
00s3aTeIbHO BBIXOJUT 3a PAMKH MHOXecTBa peuieHHd. MckoMbiMu
3HaueHMsIMH a Gyzet MHOXecTBO [1;15). Cymma uensix a pasna 105.

Ortser. 105
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*C4

OcuHobanueM npsmoit npusmbl ABCA B ,C, siBasieTcst npsaMOyroyibHbIi
TpeyroabHuk ¢ kateramu AB =1 u BC = 4. BeicoTa npusmMsl paBHa 8.
Haiigute o6beM nupamuipl ¢ BepiiiHoi B Touke C, U OCHOBaHHEM,
COBMAJAIOIIUM C CEYEHHEM MNPU3MBI IUIOCKOCTBIO, NpoXoisuiel uepes
cepenuHbl pebep BC, BB, u A|B;.

B 3apanun C4 npoBepsercss yMeHHeE peliaTb CTEPEOMETPUYECKYIO
3a7a4yy Ha KOMOMHAIUIO TEOMETPHYECKHX TEJL.

HenocpeacTBeHHOE HaXOX/JIEHHE TUIOILAJH OCHOBAHHS W BBICOTHI
HYXHOH HaM NUpaMHbl ABISETCA OYeHb CIOXKHOH 3amayel. IToaTomy
MBI TOHEM Ha HEKOTOPYIO XUTPOCTb.

PaccMoTpuM ele ofHYy TaKylo ke MPHU3My U MPUCTaBUM HX JPYT K
Ipyry TakuMm  o0pa3oM, UTOObl  MOJNY4YHWJICA  NPSMOYTOJBHBIH
napauienenunen co croponamu 1, 4, 8. Ecin B kauecTBe OCHOBaHHUSA
HOBOW mNHpaMuAbl B3ATh CEYCHHE MapajuleNienunena TOH ke
IUIOCKOCTBIO, @ BEpIIMHY OCTaBHTb Ty Xe€, TO O0BEM MUpaMH/IbI
yBEIHYUTCS B 2 pasa.

B mnpsMoyrossHOM mnapajulenenunene 3Ta 3afada MOXeT ObITh
pelIeHa HEeMoCpe/ICTBEHHO, OJJHAKO CUTyallus eile Oosnee ynpocTurcs,
€CJIH MBI PaCCMOTPHM Ky0 cO CTOpOHOH | ¥ mupaMHIy B HEM C TaKHMH
ke yCIOBHSAMH noctpocHus. O6beM 3Toi TpeTbel mMupaMuabl 6ylxeT B 32
pa3a (4x8) MeHblIe npeasIAyIeH.

3
B eauHnysoM ky6e oObeM NmHpaMulbl paBeH 3’ CleI0BaTeNbHO,

UCKOMBIH  00beM paBeH 6. OcHOBHbiE COOBITHS TpH  3TOM
pa3BOpavMBalOTCs B AMATOHAJIBHOM Ce4eHHH KyOa. OTBeT. 6.

Haiinure YHUCIIO peleHui CHCTEMBI ypaBHEHHI
2
2y~ -2x? =3xy,
2xy —2xSIin/Tx =SiNTXCOSTY — yCOSTTY.

VYMerb pemath M TPOBOJMTH HCCECIOBAHHE PEUICHHS CHCTEMBI,
colepxalled ypaBHEHUsI pa3HOro BUAA, HEOOXOJMMO MPH BBHINOJIHEHUH
3aganus CS.

CHuCcTeMbl  MOTYT  CcOIepxaTh ypPaBHEHWS  pa3HOro  Buaa
(MppauHoOHANIBHbIE, TPUTOHOMETPHYECKHE, M0OKa3aTeNbHbIE,
jorapupmuyeckue). BozMOXKHO HaxOXJIEHHE pEILCHHS MO 3aJaHHOMY
YCJIOBHIO.
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B naHHOM ciTy4yae KIH04OM K HCCIIEA0BaHUIO CUCTEMbI ABJISETCS TOT
¢dakT, 4TO Kaxkaoe M3 ypaBHEHHI NpEeACTaBNseTCS B BHUAE pPaBEHCTBA
HYJIFO MPOU3BEACHUS IBYX OTHOCHTENBHO MPOCTHIX BRIPAXKCHUIL.

Urak, CHCTEMA MOJKET ObLITh 3amMcana B BHJIE

2y +x)(y-2x)=0,

(y—sinzx)(2x +coszmy) =0.
y=sinzx, y=2x, x=-2y 4 kpuBoit x =-0,5cos7y. Mbl BUAUM, YTO
npsmMas x =—2y nepecekaeT rpapux GyHKIMH y =sinzx B 5 TOYKax,
OJIHa U3 KOTOPBIX — HAYyaJl0 KOOPAMHAT U MUMEET OfIHY OOIIYI0 TOUYKY C
KpuBoit x =—0,5coszy. Ilpsamas y =2x nmepecexaer rpaduk yHKUIHUH
y=sinzx B Tpex Toukax ¢ koopauHatamu (—0,5;—1), (0;0), (0,5;1).
TakuMm 00pa3oM, YHCIIO PA3TUYHBIX TOYEK AOCTUTIO 8. PaccMorpum
obue TOYkH mpsaMod y=2x U KpuBoi x=-0,5coszy . 3nech
MOSIBNIIETCA HOBas TOYKAa C OTPHIATENBHBIMH KOOpAWHATaMH, CTapas
Touka (0,5;1) ¥ psOOM C mOCHeJHeH TOYKOH — ellle OZHA TOYKa, T.K.

CnenaeM scku3bl rpaukoB QyHKIHi

KacaTelbHas K KpuBOH x=—0,5coszy B Touke (0,5;1) mapamnensHa
ocu Oy u mpsamas y =2x mepecekaeT KpuBylo x=-—0,5coszy B aByx
TOYKax C IMOJIOKHTENbHBIMH KOOpAWHAaTaMH. TakuM 00pa3som,
nobasnstorcs 2 Touku. OTBer. 10
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Yacts 1

o Howmepa 3apanuii
Bap.] A1 | A2 [ A3 | A4 | A5 | A6 | A7 | A8 | A9 |A10
1 2 2 1 1 1 3 3 4 2 1
2 3 4 4 4 1 2 2 1 4 1
3 3 1 2 41 4 1 2 2 3 1
4 3 4 3 3 1 4 1 3 2 2
5 1 3 2 2 3 2 2 4 1 3
6 4 2 3 1 3 3 1 1 3 4
7 2 1 1 2 4 3 4 4 4 3
8 2 1 3 4 2 2 1 4 2 3
9 4 3 1 1 4 4 3 2 3 1
10 | 2 3 2 2 3 2 3 2 4 3
Yacts 2
o Howmepa 3apaHuii
Bap. B1 B2 B3 B4 B5 B6
1 -1,75 -26 1,8 4,5 6 14
2 -19 9 -45 -6 2 11
3 7 2 3,25 3 4 10
4 12 -0,7 12,8 13 1 -0,3
5 8 7 8 8 2 16,25
6 16 -0,5 17 36 2 -3
7 -2 23 2,25 10 2 1,5
8 20,8 71 82 -6 5 1
9 -10 50 7 -27 2 37
10 -29 4 12 36 6 -125
o Homepa 3apannii
Bap. B7 B8 B9 B10 B11
1 -20 6,12 158,7 10 15
2 3 24 220 2,4 22,5
3 1 11 1309 18 75
4 8 120 676 6 10,625
5 4 225 14 32,5 12
6 3 -9 -15 55 1,5
7 -6 5 800 2,4 6,4
8 10 2,5 121 4 72
9 6 12 90 20,8 162
10 4 14,25 8738 56 11,5
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o Homepa 3apanmii

Bap. Cl1 C2 C3 C4 C5
1 4 573 5 2 5
2 8 4,5 0,387 3 4
3 -21 -49 1189 4,5 -945
4 7 -0,2 0,65 15 13
5 2,5 16 530 66 152
6 . -1 11,25 6 42 6
7 7 0,5 189 29 4
8 12 2,5 1,6 3 8
9 25 8 -55 432 12
10 156 24 105 6 10
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OBIIME KPUTEPUU OLEHKHU BbIMTOJIHEHUS 3A JAHUI
C PA3BBEPHYTBIM OTBETOM

Pemenust 3amanuii C1 — C5 Yactu 3 (C pasBEpHYTHIM OTBETOM)
OLICHMBAIOTCS ~ JKCHEpTHOM  koMuccued. Ha  ocHose  kpuTepues,
MpE/ICTABJIEHHBIX B MPHBEACHHOH HIXKe TabiMIe, 32 BBINOJIHEHHE KaXXKAOTO
3a7aHUsi B 3aBUCHMOCTH OT IIOJIHOTHI U TIPaBHJIBHOCTH JAQHHOTO y4aIlUMCS
otBeTa BhicTaBisiercs ot 0 o 2 6awioB B 3amavax Cl, C2 u ot 0 o 4 6amios
B 3amauax C3, C4, C5.

bannsl OO0mue KpUTEPHH OLEHKH BbINIOTHEHHS] MaTEMATHYECKHX
3aJiaHHii ¢ pa3BepHYTHIM 0TBeTOM B 3agauyax C1, C2

2 |[lonyyeH npaBHIbHBIA OTBET, M 3TOT OTBET MOJIHOCTbIO 0OOCHOBAH.
1 IIpuBeneHa BepHas MOCJIENOBAaTEIbHOCTh OCHOBHBIX  IIAaroB
peleHus.

Jonyctumsl 1 onucka u/uiny HerpyOast BBIYHUCIIUTENbHAs ouoKa. B
pe3ysbTaTe ONMUCKU WK OMIMOKH BO3MOXEH HEBEPHBIH OTBET.

0  |Bce ciyuau pereHusi, KOTOpbIE HE COOTBETCTBYIOT
BBILLICYKa3aHHbIM KPUTEPHSIM BBICTABJICHHS OLEHOK B 1, 2 Hana.

OtMeTHM, YTO MpHUBEIeHHas mKana oueHok B 0, 1, 2 Oanna He sBaseTcs
paBHOMepHOHi. Perenue, onenuBaemoe «1 Gan», CymecTBeHHO Gmke K
UICAIbHOMY  PEILEHHIO: OHO OTJMYaeTcs OT HEro JHIIb HaUYHEM
HETOYHOCTEH MM HerpyOoi OmuOKOM.

Bansl OO01He KPUTEPHH OLICHKH BbINOJHEHHS MATEMATHYECKHX
3aiaHuii ¢ pa3BepHYTHIM 0TBeTOM B 3axadax C3, C4, C5

4  |TlosryyeH npaBHJIbHBIA OTBET, M 3TOT OTBET MOJHOCTHIO 0OOCHOBAH.
3  |[IpuBeneHa BepHas MOC/IEAOBATENBHOCTD BCEX IIArOB PEILICHHUS.
O060ocHOBaHbI BCe KJII0YeBble MOMEHTHI PELICHUSI.

HeoOxomumble najisi pemieHHs 4YEpPTEeKH, PHUCYHKH BBIOJIHEHBI
6e301mnboyHo.

JonyctiuMa Herpy0Oasi BBIYHCIHUTENbHAS OMIMOKA, HE BIIMAIOIINE Ha
NpaBWIBLHOCTh XOJa pelleHHs. B pe3ysnbprate OmMOKH BO3MOXEH
HEBEPHBIH OTBET.

2 IIpuBeneHa B 1LeJOM BEpHas, HO, BO3MOXHO, HEINOJIHas
NOCJIe0BAaTENbHOCTh IIaroB pelIeHUA W/WiIM O00OCHOBaHAa 4acTh
KJIIOYeBbIX MOMEHTOB PEIICHHS.

ITpu >TOM nomycTHMBI HerpyOble OLIMOKK B YEpTEKax U PUCYHKax,
NMPHUBEICHHBIX B pELICHHH, OJHA-JABE HErpyoOble OMIHOKH B
BBIYHCJICHHSAX WM  TpeoOpa3OBaHHUSIX, HE  BIUAIOIIME Ha
MpPaBUIILHOCTh JAJIbHEHIIEro XoJa peleHus. B pesynpTare 3THX
OIIMOOK BO3MOXEH HEBEPHBIH OTBET.
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1 O6uiast upes, crnoco0 pelleHHs BEpHBIE, HO HE BBITOJHEHEI
HEKOTOpHIE IIPOMEXYTOYHBIE 3Tallbl pEIIEHHS WIH pelIeHHe He
3aBEpIICHO.

BonbIIMHCTBO KIIFOYEBBIX MOMEHTOB HEBEPHO 0OOCHOBAHO.

IIpu 3TOM AOMYCTHMBI HerpyOble OIHMOKU B YepTekaX, PUCYHKaX,
NPUBEACHHBIX B PELICHHH, HETPYOble OIMHOKHA B BBHIYHCIICHHUAX HIIH
npeoOpa3oBaHMsX.

B pe3yiapTaTe 3THX OMIMOOK MOXKET OBITh IOJyYEeH HEBEPHBIH
OTBeT.

0 Bce cnydan penieHus, KOTOpbIE HE COOTBETCTBYIOT
BBIIICYKa3aHHBIM KPHUTEPHUSM BBICTABJICHHS OLIEHOK B 1, 2, 3,4
Oasia.

OTMeTuM, 4YTO NpHBeAeHHas MmKana oueHok B 0, 1, 2, 3, 4 Oamna He
SBJISIETCSl paBHOMEpHOi1. Pelenne, oneHnBaeMoe 3 6aniaMu, CyILECTBEHHO
ONMKe K HACaJbHOMY  PELICHHIO: OHO OTIMYAaeTCs OT HEero JHIIb
HaJIM4YHEM HETOYHOCTeH. B cBOro oudepenp, oleHka «2 Oamia» Onmxe K
olIeHKe «3 Oasuia», HeXellH K oleHKe «1 Oamm».
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