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BBEJIEHUE

EnuHbIil rocynapCTBEHHBIM 3K3aMEH [0 MATEMaTHKE HE TOJIBKO OCYLECTBIISET
KOHTPOJIb 32 KaYeCTBOM OOYYEHHS IIKOJFHUKOB, ITOJYYeHHBIMA UMH 3HAHUSIMH, BBIpa-
OOTaHHBIMH YMCHUSMH M HaBBIKaMH, C(pOpMHpPOBaHHBIMH KoMmreTeHmusMu. Comepixa-
HHe U (opMa IIPOBEACHHS IK3aMEHa 33/1al0T OPHEHTUPBI BCETO MaTeMaTH4eCcKoro oopa-
30BaHUsl, BIUSIOT HAa 0TOOP coleprkanusi, BIOOp GOopM 1 METOZIOB 00yUEHHUSI.

Bo Bragmmupckoit oomactu EI'D mo matematnke mpoxoaut ¢ 2006 roga Kak k-
3aMeH 1o BbIOOpY. B 2008 romy UTOrOBYIO aTTecTallMIO MO0 MaTeMaThke B (hopMe U 1o
MatepuangaMm EI'D BRIMOIHATIM B 0053aTEIBHOM MOPSIKE BCE BBITYCKHHUKH 11-X KaccoB
JTHEBHBIX 00Imeo0pa3oBaTesbHBIX yupekaeHuit oomactu. C 2009 roga Emunbni rocy-
nmapcTBeHHBIN dk3ameH (EI'D) sBisieTcsl eMMHCTBEHHON (hOpMOW MTOTOBOW TOCyIapCT-
BEHHOM aTTecranueil B mKoJje sl BCceX BBITYCKHUKOB 1Ko Poccuiickoit deneparuu.

CTpyKTypa KOHTPOJBHO-U3MEPUTENbHBIX MaTepranoB E['2-2010 mo mareMaThke
n3MeHmIach no cpasHeHuio ¢ 2001-2009 rr., cMm. moapobuee Crenuduranuo KNM,
www.fipi.ru/view/sections/211/docs/471.html.

[Mpennaraemblii COOPHUK JaeT MpeACTaBIeHHE 00 OCOOEHHOCTSX MPOBENCHUS
EI'D mo maremaruke B 2010 romy. B cOopHuke comepxarcs OTBETH U MOAPOOHBIE pe-
menus KM, mpenmaraemele yqanMcs Ha 3k3amMene B nioHe-urosre 2010 rona, a Takxe
MIPECTABICHBl KPUTEPHH OLICHWBAHUS 33aIaHUI BBICOKOTO YPOBHS CIOKHOCTH C pas-
BEPHYTHIM OTBETOM.

[Nonmywennast B xone EI'D nHpOpManms o pe3ynapraTax cIadd SK3aMEHa BBIITYCK-
HUKaMH 0011e00pa30BaTeNbHBIX YUPESKACHUHA MMO3BOJIAET HPOAHAIN3UPOBATE Pa3IIHy-
HBIE CTOPOHBI MaTEMAaTHIECKON MOATOTOBKH BBHIITYCKHHKOB, KOTOPBIC MPUHSIIH YIaCTHE
B EI'D, u Ha 3TOI OCHOBE BBISIBUTH CUJIbHBIE U CJa0ble CTOPOHBI MpPENoiaBaHusl MaTe-
MAaTHUKH, BBISIBUTH MPUYMUHBI TTOJYYEHHBIX PE3YIbTaTOB U HAMETUTH IMyTH COBEPUICHCT-
BOBaHMUs 00pPa30BaTEIHLHOTO MPOIIECCa C IENbI0 MOBHIIICHHUS €0 KauecTBa.

Cnaua sk3amena B ¢opme EI'D TpeOyer oT yvammxcs OOUIMPHBIX 3HAHUHN 10
BCEMY LIKOJBHOMY Kypcy MaTeMaTHku. Bee pa3mesnsl MaTeMaTHKH, U3ydaeMoil B IIKO-
JIe, 3aHIMAIOT OTPENeNIEHHOE MECTO B KOHTPOJIBHO-M3MEPHTENbHBIX MaTepruanax EI'D,
ITO3TOMY HEOOXOMMa IIeJICHANpaBICHHAs U CHCTEeMaTHYeCcKast MOrOTOBKA YJaIIuXCcs K
9K3aMCHY.

K sK3aMeHy MOYKHO TOTOBHUTHCS [0 y4eOHHKAM, BXoIuM B DeepanbHblit
repedeHb y4eOHWKOB, PEKOMEHIOBAHHBIX (IOMYyMIEHHBIX) MUHUCTEPCTBOM 00pa-
30BaHUA U Hayku Poccuiickoit denepanum, a Takke MO MOCOOUSIM, PEKOMEHIOBAaHHBIM
(enepa’abHBIMU M PETHOHAIBHBIMUA OpraHaMu 00pa30BaHMS IJIs IIOATOTOBKU K CIUHOMY
rocynapcTBeHHOMY dk3aMeHy. [lepeueHb yueOHUKOB pa3MeléH Ha calite MuHHucTepCT-
Ba oOpazoBanus u Hayku Poccuiickoit denepammu (www.edu.ru) B pazaene «/JoxymeH-
THI MUHHACTEPCTBA.

E>xeronHo, NaHHbBIE M3/aHHS MOMOJHSAIOTCS U M3MEHSIOTCS, B CBSI3U C M3MEHe-
HUSIMH KOHTPOJIBHO-M3MEPHUTEIBHBIX MaTepHalIOB Ul MPOBEACHUS T'OCYAapCTBCHHOM
(UTOTOBOIT) aTTECTAIMU TI0O MATEMAaTHKE KakK 3a KypcC CpeaHel (TI0THOM ) TIIKOJIBI.

Jns mpoBeeHUs] TEMaTHIECKOTO M UTOTOBOTO KOHTPOJIS 32 Ka4eCTBOM MareMa-
TUYECKOW MOJTOTOBKHM YYAIIUXCsl, HEOOXOIMMO HCIONB30BaTh KaK TPaJUIHOHHEIC
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(OpMBI KOHTPOJISI — KOHTPOJIBHBIE pabOThI, a TAKXKe HOBbIE (POPMBI KOHTPOISA — TECTH-
pOBaHHE U 3aJlaHUS C Pa3BEPHYTHIM pelIeHueM (CM. J[eMOHCTpallnOHHbIE BapHAHTHI 110
MaTeMaTrKe, pa3MelleHHbIe Ha caiite www.fipi.ru).

VYaurtens MmKOJI MOTYT MCIIOIb30BaTh IPEICTABICHHBIC B JAHHOM COOpHHKE Ma-
TepHaibl (TECTOBBIE 3a/laHus) Ha 3Tare 0000IIeHNS N3yYeHHOTO MaTepHhaia U ero Io-
BTOPEHHMS JUIS BBISIBJICHUS YPOBHS ITOJI'OTOBJIEHHOCTH YYaIlUXCS MO MPEIMETy, UX Io-
TOBHOCTH K FOCYZapCTBEHHOI1 nTOroBoit arrecrtanuu B popme EI'D.

YACTB 1
CTPYKTYPA KOHTPOJIBHBIX U3MEPUTEJBbHBIX
MATEPHAJIOB ETD 10 MATEMATHKE 2010 'OJA

1.1. HopmaTuBHO-paBoBble 0OCHOBBI IpoBeaeHusi EI'J

Wtorosast arrecranust 0Oydaromuxcs, OCBOMBIIMX OCHOBHBIE 00IIeoOpas3oBa-
TeJBHBIC TIPOTPAMMEI cpeqHero (oIHOoro) odmiero oopasosanus B 2009-2010 yuebHOM
rojly MpoBeJieHa B COOTBETCTBHH ¢ [lonoxkeHneM o ¢popMmax ¥ Mopsiike MPOBEICHUS IO~
CyJapCTBEHHOW (MTOTOBOM) aTTecTaluy O0Yy4aromuXcs, OCBOMBIINX OCHOBHBIE O0IIIe-
o0Opa3oBaTebHBIE TPOTPAMMEBI CPEITHETO (TIOJTHOTO) 00IIeT0 00pa30BaHMs YTBEPKICH-
HBIM TPUKa30M MHHHCTEpCTBA 00pa3oBaHus W Hayku Poccuiickoit deneparuu ot 28
HOs1Ops1 2008 1. Ne 362 (3apeructpupoBan MunuctepcTBoM tocTuimu Poccuiickoit de-
nepanuu 13 saBaps 2009 r., peructparnmonubiii Ne 13065. Poccuiickas razera, 2009, Ne
15) (c u3MeHeHneM, BHECCHHBIM TPHKa30M MUHHCTEpCTBA 00pa3oBaHus U Hayku Poc-
cuiickoit ®exepanuu ot 30 sHBaps 2009r. Ne 16 (3apeructpupoBan MHUHHCTEPCTBOM
toctunun Poccuiickoit ®@eneparuu 20 mapta 2009 r., peructpauuonssiii Ne 13559.
Poccuiickas razera, 2009, Ne 54), u IlopsaxoM IpoBeAECHUS TOCYyJapCTBEHHOTO BBIMY-
CKHOTO 3K3aMCHA, YTBEP)KACHHBIM MPHKa30M MUHHCTEpPCTBA 00pa3oBaHWA M HAYKH
Poccuiickoit @enepannu ot 3 mapra 2009 r. Ne 70 (3apeructpupoBan MUHHUCTEPCTBOM
foctuiun Poccmiickoit @enepanun 7 ampens 2009 r., peructpaunonHsiii Ne 13691
(Poccwuiickas razera, 2009, Ne 73).

1.2. Cpoeundukanus 3K3aMeHANHOHHOH PadoThI
10 MaTeMAaTHKe eJUHOr0 roCyAapcTBeHHOro s3x3ameHa 2010 roga
1. Ipeambyna

[IpexncraBieHHas MoJeb SK3aMEHAIMOHHOW paboThI IO MaTeMaTuke (Koaupuka-
TOpBI JJIEMEHTOB COJEPXKaHUSA U TPeOOBaHMI K YPOBHIO INOJITOTOBKH BBIITyCKHUKOB,
cnenuuKanys, JAEMOHCTPAIMOHHBIN BapHaHT KOHTPOJIGHBIX HM3MEPHUTENBHBIX MaTe-
pHaNoB M CHUCTEMa OLCHUBAHHS 3K3aMEHAIIMOHHON paboThl) NpeJHa3HaueHa Ui HC-
MOJb30BaHMS B KauecTBE KOMIUICKTa HOPMAaTHBHBIX JJOKYMEHTOB, PErIaMEHTUPYIOLIIX
pa3paboTKy KOHTPOJIBHBIX H3MEPUTENLHBIX MaTepraiioB EI'D mo matemaruke B 2010 T.,
¥ IMEET HEKOTOPBIE OTINYMS OT MOJEINIEH MPEbIIYIINX JIET.

B cootBercTBUM ¢ HOpMaTUBHBIMHU AoKymMeHTaMu 2009 r., pe3yabTar BBIIOJIHE-
HUSI 9K3aMeHAIMOHHOM pabotsl EI'D He BiIMseT Ha aTTECTAIIMOHHYIO OTMETKY BBIITYCK-
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Huka. [To pesynpratam EI'D ycTaHaBIMBaeTCsl TOJIBKO TOPOTOBBIA Oajll, JOCTHKEHUE
KOTOPOTO HEOOXOMMO JUIS MOIYUYEHHUs aTTecTaTa o0 cpefHeM (TMoIHoM) 001iemM o0pa3o-
BaHMU. B 3TUX yClIOBUSAX B DK3aMeHAMOHHYI0 padoTy 2010 T. BKJIIOUEHA TpyIia 3a/1a-
HUH, BBITIOJHEHHE KOTOPBIX CBHUAETENECTBYET O HAIMYMHU y BBITyCKHHKA oOIieMaTeMa-
THYECKUX HAaBBIKOB, HCOOXOIUMBIX YEIIOBEKY B COBPEMEHHOM OOIIeCTBE. 3alaHusI ATOM
IPYIIIBI IPOBEPSIOT 0a30BbIC BEIYUCIUTEIBHBIC U JIOTHYCCKUE YMEHUS U HABBIKU, YME-
HHUE aHAJIM3UPOBaTh MH(POPMALUIO, IPECTABICHHYIO B rpadukax u TabiuLax, OpHeH-
THPOBATHCS B MIPOCTEHIIIIX T€OMETPHUCCKIX KOHCTPYKITHSIX.

B sk3aMeHanmoHHy0 paboTy HE BKIFOUYCHBI 3aJIaHHS C BHIOOPOM OTBETa, YTO OT-
BEYAET CYUIECTBYIOUIMM TPaJUIMsAM MPENoIaBaHNus MaTeMaTHKH B POCCHICKOI IIKome
Y TIO3BOJISIET KAYeCTBEHHO TMPOBEPUTH YCBOCHUE MATEeMATHYECKUX 3HAHWN, YMEHHHA U
HaBBIKOB Ha 0a30BOM ypoBHE. [lo cpaBHEHHIO C MPEenbIAYIINMHI MOJEISIMH 3K3aMeHa-
IUOHHOI paboTHI 00IIIee YMCITO 3aJaHui YMEHBIIEHO. B TO ke BpeMs, YUCIIo 3adaHuil ¢
KpPaTKUM H C pa3BepHYTHIM OTBETOM YBEJIUYCHO.

B nensix 6osee 3G GekTHBHOTO 0TOOpA BBITYCKHUKOB JIJISI TPOAOIDKEHUS 00pa3o-
BaHUS B BBICIINX YYCOHBIX 3aBEICHUSX C PA3TUYHBIMU TPeOOBaHISIMA K YPOBHIO MaTe-
MaTHYECKOM MOJrOTOBKH yYaIlUXCsl, PaclIpeHa BTOpas 4acTh pabOThI, COCTOSIIAS U3
3aJaHuil C Pa3BEepPHYTHIM OTBETOM. 3aJlaHMs STOM YacTH MpeTHa3HA4YEeHBI IS IPOBEPKU
3HAaHWW HAa TOM ypOBHE TpeOOBaHMHA, KOTOPHIA TPAAUIIOHHO MPEIBABIACTCS By3aMH C
MpoQHUIBHEIM 5K3aMEHOM 10 Marematuke. [locrmenHue aBa 3aJaHHs BTOPOW YacTH
MpeHa3HAYeHbl 7151 KOHKYPCHOTO OTOOpa B BY3bl C MOBBIIIEHHBIMU TPEOOBAHUSMHU K
MaTeMaTHYEeCKOH MOATOTOBKE aOUTYPHEHTOB.

3HaYNTENIFHO H3MEHEHA TI0 CPABHEHHIO C TPEIBIAYIIINMHI MOJISIIIME CHCTEMa
OIICHMBAHUS 3alaHUN C pa3BepHYTHIM OTBeTOM. HoBas cucrtema, mpomoipKarommas Tpa-
JUIAN BBITYCKHBIX W BCTYNHUTEIBHBIX 3K3aMCHOB [0 MATEMAaTHKE, OCHOBBIBACTCS Ha
CIEIYIOUX MPUHIIUTIAX.

1. Bo3MOXHBEI pa3iM4HBIC CIIOCOOBI PEIICHHS W 3alHCH Pa3BEPHYTOTO OTBETA.
I'maBHOE TpeOOBaHUME — pEIICHHE JODKHO OBITh MATEMATHYCCKH IPAMOTHBIM, U3 HErO
JIOJDKEH OBITh MOHSTEH X0 PACCYKACHHH aBTOpa paboThl, B OCTAIbHOM (MeTox, opma
3aIKCH) pelIeHrne MOXKET ObITh MPOU3BOIBHBIM. [oHOTa 1 00OCHOBAaHHOCTH PACCYK-
JICHUH OIICHUBAIOTCSA HE3aBHCHUMO OT BEIOPAHHOTO METO/Ia PEeIICHHS.

2. [Ipu penreHnn 3a1a91 MOKHO HCIIOTB30BaTh 0€3 JOKA3aTeIbCTB M CCHIIOK JIFO-
Oblc MaTeMaTU4ecKue (PaKThI, COACPIKANIMECS B YICOHUKAX U YU4EOHBIX MOCOOUSX, J10-
MyIIEHHBIX WA PEKOMEHIOBaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku PO.

Hacrosimmast Monens sK3aMeHAIMOHHON paboThl pa3paboTaHa B MPEAIOI0KECHUH,
4t0 BapuaHTel EI'D MOTyT )OpMUPOBATECS C UCTIONB30BAHUEM OTKPBHITOrO OaHKa 3aja-
HUH, TOCTYMHOTO IIKOJIbHUKAM, YYUTEISIM U POAUTEIISM.

DK3aMeHalMOHHBIC 3aJIaHMs pa3padaThIBalOTCS Ha OCHOBE DeneparbHOTO KOM-
MTOHEHTA TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHapTa CPEAHETO (TIOJTHOTO) 00IIETo
oOpa3zoBanus. TekcTsl 3afaHuil mpejnaraeMoi MOJENH 3K3aMEHAIlMOHHOW paboThl B
I[EJIOM COOTBETCTBYIOT (POPMYIHPOBKAM, MIPUHATHIM B Y4eOHHKaX M y4eOHBIX MOCOOH-
sIX, BKJIIOUeHHBIX B DenepanbHblil mepeyeHb.



2. Ha3znauenue KOHTPOJIbHBIX U3MEPUTEIBbHBIX MAaT€PHUAJIOB

KoHTponbHBIE H3MEpHUTENBHBIE MAaTEPHAIBI ITO3BOJIAIOT YCTAHOBUTH YPOBEHB OC-
BOCHHS BBIITYCKHUKaMHU (peaepasbHOro KOMIIOHEHTa TOCYAapCTBEHHOTO 00pa3oBaTellb-
HOTO CTaH/IapTa CpetHero (II0JIHOT0) 0011ero 00pa3oBaHusl.

Pe3ynpTaThl €AMHOrO rOCYAApCTBEHHOTO SK3aMeHa 10 MaTeMaTHKe MPHU3HAIOTCA
00111e00pa30BaTEIFHBIME YUPSKACHUSIMU, B KOTOPBIX peann3yroTcs oOpa3oBaTeIbHbIC
MIPOrpaMMBl CpeHero (IOJHOro) oOmiero oOpa3oBaHUs, KaK pe3yNbTaThl TOCyIapcT-
BEHHOH (UTOroBOI) aTTecTalllu, a 00pa30BaTENbHBIMU YUPEXKACHUSIMU CPEIHEro Mpo-
(eccroHanbHOr0 00pa3oBaHMsi U 0OPa30BATEIbHBIMH YUPEXKICHHSIMH BBICLIEIO IPO-
(eccroHaNBEHOTO 00pPa30BaHUS KaK Pe3yIbTaThl BCTYHMHUTENBHBIX HCIBITAHUHA IO MaTe-
MaTuke.

3. JIoKyMeHThI, onpefie/siionue HOpMATHBHO-TIPABOBYIO 0a3y
3K3aMeHallMOHHOI1 padoThI

ConeprxaHue SK3aMeHAIMOHHOI paboThI ompeaenseTcs Ha ocHoBe DenepanbHOro
KOMITOHEHTa TOCYJapCTBEHHOTO CTaHIapTa OCHOBHOTO OOIIETr0 M CpeAaHero (MOJIHOro)
obmero obpazoBanus (mpuka3 MunoOpazoanus Poccun «O0 yTBepkneHun Qene-
PaJbHOrO KOMIIOHEHTA IOCYIapCTBEHHBIX CTAHAAPTOB HAYAIBLHOTO OOIIEro, OCHOBHOTO
o0uiero u cpeanero (MoJaHOTo) od1ero odbpazoBanus» ot 05.03.2004 r. Ne 1089).

4. XapakTepUCTHKA CTPYKTYPbI U COAepP:KaAHUSA
3K3aMeHAIMOHHOI padoThI

DK3aMeHallMOHHAsl padoTa COCTOMT M3 JIBYX YaCTeH, KOTOpPbIE pa3iUyaloTcsi 1Mo
COJCPIKaHMIO, CIIOKHOCTH M YHCIY 3afaHuil. OmpeaessroM MPU3HAKOM KaXKIOH Jac-
TH paboTHI sABIIsICTCS (hOpMa 3aTaAHUIA:

- Yacte 1 cogepxut 3agaHusi ¢ KpaTKUM OTBETOM;
- YacTp 2 COmEpKUT 3aJaHMS C Pa3BEPHYTHIM OTBETOM.

3amaHus ¢ KpaTKuM oTBeTOM YacTw 1 9K3aMEHAIIMOHHOM paboTHI IpeTHa3HAYCHBI
JUTSL OTIPEICTICHNST MaTeMaTHIeCKUX KOMITETCHTHOCTEH BBITYCKHUKOB 00pa30BaTEIbHBIX
YUPEKICHHUHN, PEATU3YONINX IPOrPaMMBI cpeHero (TI0HOr0) 00mero o0pa3oBaHus Ha
06a30BOM YpOBHE.

3agaHne ¢ KPaTKAM OTBETOM CUUTACTCS BBHITOJHEHHBIM, €CIIH BEPHBIH OTBET 3a-
¢ukcupoBaH B O1anke otBeToB Nel B Tol (popme, KOTOpast MPEAYCMOTPEHA HHCTPYKIIH-
€H MO BBINOJHEHHIO 3a1aHuA. OTBCTOM Ha 3aJaHus Yactu 1 SABJISICTCA LEJI0€ YUCJIO WU
KOHEYHasl IeCATUIHAS APOOb.

Yacts 2 BKITIOUAET 6 337]aHUI C pPa3BEPHYTHIM OTBETOM, B UMCJIe KOTOPHIX 4 3a1a-
HUs IIOBBIIICHHOI'O U 2 3aJaHrs BBICOKOI'O YPOBHS CJIOKHOCTH, MPEAHA3ZHAYCHHBIC I
6oee TouHOH MU epeHIInannN A0UTyPHEHTOB BY30B.

B 3amanmsax ¢ pa3BepHYTHIM 0TBeTOM YacTH 2 dK3aMEHAITMOHHOW paboT TOJKHO
OBITH 3aIFICaHO TTOJTHOE 0OOCHOBAHHOE PEIICHHUE 3a1a4H U OTBET B OaHKe 0TBETOB No2.

B TabnuIie npuBesicHa CTPYKTYpa 3K3aMECHAIIMOHHOW pabOoTEHI.
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Cmpykmypa eapuanmos KHM 2010 ..

Yacte 1

Yacrp 2

Yucno 3agaHuii -
18

12

6

Tun 3apanuii
¢opma oTBeTa

B1-B12
C KpaTKMM OTBETOM B BHJE IIEJIOT0
Ypcaa WIM KOHEYHOM JIECATUYHOM

C1-Ceo
C pa3BepHYTBIM OTBETOM (IIOJHAs 3a-
IHUCh pelleHHs ¢ OOOCHOBAaHHEM BbI-

npobu [TOJITHEHHBIX JICWCTBHI)
YpoBenns ciox- | BazoBblii IloBbIIEHHBIH M BLICOKHIA
HOCTH
IIpoBepsiemblii 1) Maremarnka 5-6 k1accoB 1. Aurebpa 7-9 xiaccoB

y4yeOHbIH MaTe-
pHal

2) Aunrebpa 7-9 knaccoB

3) Aunrebpa u Hauana aHanmza 10-
11 knaccos

4) T'eomerpus 7-11 xitaccoB

Anrebpa u Hauana aHammza 10-11
KJIACCOB
3. Teomerpus 7-11 ximaccoB

5. PacnpeneseHue 3aJaHuii 9K3aMeHAIIMOHHOM padoThI MO COAEPKAHMIO,
NMpoBepPsieMbIM YMEHUSIM 1 BHIAM 1eATEILHOCTH

B pabote mpoBepsIOTCS OCHOBHBIE 3JIEMEHTHI COAEPKaHUs, U3yUYEHHBIE B Kypce
MaTeMaTHKU cpefHeil (MOJIHOI) MIKOMbI: BHIUUCICHUS U MPeoOpa3oBaHUs YHCIOBBIX U
OyKBEHHBIX BBIPDAKCHHUH, ypaBHEHUS U HEPABEHCTBA, YNCIIOBBIE (DYHKIIMHU U IOCIIEI0BA-
TEJILHOCTH, TEOMETPUIECKHE BETNYNHBI U X CBOMCTBA.

B 2010 r. He mpexmonaraeTcs BKIIOUSHHE B paboTy 3afaHuil mo pasmeny «ie-
MEHTBl KOMOMHATOPHKH, CTATHCTHKU W TEOPUH BeposiTHOCTEH». OMHAaKO MOryT OBITH
BKJIFOYEHBI 33/IaHMs, TPEATIOJIaralolie aHalin3 JaHHbIX, IPEJICTABICHHBIX B TAOJIMYHOM
i rpadudeckoit popme.

B Tabnuie nokazaHo pacnpezeneHue 3aJaHui 5K3aMeHAIMOHHOH paboThI
T10 COZIep KaTeNbHBIM 0JI0KaM Kypca MaTeMaTHKH.

Pacnpedenenue 3a0anuit no cooeprcamenvHsim 0710Kam yuedH0z0 npeomema

Coaep:xaTtejbHbIe UYucno | Makcumanabnbiii | [IpouneHT MakcHMAaJbHOTO MEPBUYHOTO
010xu o koqudu- | 3agaHui nepBHYHBII 0aJl1a 32 3aJaHUS JAaHHOTO 0J10KA CO-
katopy K9C oamn JAep:KaHHus 0T MAKCHMAJIBLHOTO MepBUY-
HOro 0aJj1a 3a Bclo padoty, pasnoro 30
Aurebpa 4 7 23,33%
VYpaBHeHUsT W Hepa- 5 11 36,67%
BEHCTBA
DyHKIMN 2 2 6,67%
Hauama maremarndye- 2 2 6,67%
CKOr0 aHaJIN3a
I'eomerpust 5 8 26,67%
Hroro: 18 30 100%




CogneprkaHue U CTPYKTypa 9K3aMEHAI[OHHOH pabOoThI 1aI0T BO3MOKHOCTh JJOCTa-
TOYHO IOJIHO IIPOBEPUTH KOMILIEKC YMEHUM 110 IPEIMETY:

- yMETh HUCIIOJIb30BATh NMPHOOPETEHHBIC 3HAHWA M YMEHHUS B NPAKTHUECKOH es-

TENBHOCTH U IIOBCETHEBHON KU3HU;

- YMETb BBIIOJHSATH BBIYUCICHHS M IPEOOPa30BaHNS;

- yMETb pellaTh ypaBHEHUS U HEPABECHCTBA,;

- YMETb BBIOJHSTH AeHCTBUS ¢ QYHKIUSIMU;

- YMCTH BBINIOJHATH ,Z[eﬁCTBPIﬂ C reOMCTpHUICCKUMU (le"ypaMI/I, KoopAnHaTaMu H

BEKTOpaMu;

- yYMETh CTPOWTH U HCCIEIOBATh MATEMATUIECKHE MOJICIIH.
B tabmuiie mpencraBieHo pacrnpeneNieHre 3aTaHuid dK3aMEHAITMOHHONW paboThI
10 TIPOBEPSICMBIM YMEHHSM H BU/IaM JICSTEIEHOCTH.

Pacnpeodenenue 3a0anuil no npogepaemMviM yMEHUAM U 6UOAM OeAMETbHOCMU

IIpoBepsiemble yMeHUsI Yucao | Makcumanbublii | IIponeHT MaKCHMaJILHOIO ePBHY-
M BHADBI AeATeILHOCTH | 3adaHHil nepBHYHbII HOro 0aJ171a 32 3aJaHUA JAHHOI0 0J10-
(mo xopudukaTopy oasI Ka co/IepKaHus OT MAKCHMAJIBLHOTO
KT) NMEePBUYHOrO 6aJ171a 3a BCIO padoTy,
pasnoro 30
Vmets HCMOJIb30BaTh 4 4 13,33%
NpUOOpPETEHHbIE 3HAHUS
U yMEHHUs B IpaKTHYe-
CKOM JIEITECIBHOCTH U
HOBCEIHEBHOM KU3HU
VMeTh BBINOJIHATh BBI- 1 1 3,33%
YHCIEHUS M Ipeodpaso-
BaHMS
VYMeTp pemats ypaBHe- 4 10 33,33%
HUS 1 HEPABCHCTBA
VMeTh BBINOJHATh JCH- 2 2 6,67%
CTBUSL C QYHKLHMAMH
VMerp BBITIOIHATE AEH- 5 8 26,67%
CTBHS C TEOMETpHYe-
CKUMHU (PUTypaMH, KOOp-
JMHATaMH U BEKTOpaMHu
YMeTb CTPOUTH U HCCIIe- 2 5 16,67%
JIOBaTh MaTeMaTHYEeCKUe
MOJICITH
HToro: 18 30 100%

6. Pacnpenesnenue 3axanuii padoThl 10 YPOBHIO CJ10:KHOCTH

Yactb 1 comepxut 12 3amanuii 6a3oBoro ypoBas (B 1-B 12). Yacts 2 comepxur
4 3ananus nossimeHHOro ypoBHs (C 1-C 4) u 2 3a1aHus BEICOKOTO YPOBHS CIOKHOCTH

(C5,C6).

B tabimrie npeacraBieHo pacnpeeieHue 3aJaHii dYK3aMEeHAITMOHHOW pabOoThI TI0

YPOBHIO CJIOKHOCTH.



Pacnpedenenue 3a0anuii no ypoenio cnoicHocmu

IIpoBepsiemble yMeHHUsI Yuciao Maxcumaibiblii | IIponeHT MaKCHMAJIBbHOTO HEPBHY-
U BU/bI ICATEILHOCTH | 3aJaHMil | MepBHYHBIN 021 HOro 0aJj11a 3a 3aJaHusl JaHHOT 0
(mo xognduxaropy KT) 0JI0Ka coaep:KaHus 0T MAKCHMAJIb-

HOT0 MePBHYHOIO (ajlia 3a BCIO pa-
00Ty, paBHoro 30

Ba3zoBblii 12 12 40,00%

TIoBbIIIEHHBII 4 10 33,33%

Bricokuit 2 8 26,67%
Hroro: 18 30 100%

7. Bpems BbINOJIHEHHs PadOThI
Ha BrImonHeHHe 3K3aMeHanOHHOH paboTel oTBoaUTCSA 4 Yaca (240 MuH.).
8. JlonojHuTe/bLHbIE MaTePUAIbl U 000pYy/A0BaHUe

CnpaBouHble MaTepHaibl BBIAIOTCS BMECTE C TEKCTOM SK3aMEHAI[IOHHON pabo-
Thl. [Ipy BBINIOJIHEHUY 334aHUI pa3pEILAETCs M10JIb30BaThCs JIMHEHKOM.

9. Cucrema OLIEHUBAHMS OT/JAEJbHbIX 3aJJaHUH U paﬁonﬂ B IEJIOM

[IpaBunbHOE penienne kaxaoro u3 3aganuid B 1-B 12 Yactu 1 onenuBaercs 1
OautoM. 3aaHre CUUTACTCS BBHITIOJHEHHBIM BEPHO, €CIU AK3aMEHYEMBbI J1ajl BEPHBIH
OTBET B BUJIE IIETIOT0 YHCIIA WM KOHSUHON NECITUIHON APOOH.

3amanus Yactu 2 oneHuBaroTcs OT 2 10 4 6amioB. [lonHOE MpaBUIIbHOE pEIICHHE
kaxporo u3 3aganuii C 1 u C 2 ouenuBaercs 2 O6amnamu, Kaxaoro us 3aganuii C3 u C
4 — 3 Gamnamu, kaxaoro u3 3aganuii C 5 u C 6 — 4 6autamu.

[IpoBepka BeimoNHeHUs 3aAaHuil YacTu 2 MPOBOAUTCS HKCIEPTAMU Ha OCHOBE
CIEMaNbHO pa3padOTaHHON CUCTEMBI KPUTEPHEB.

MaxkcuMalTlbHO BO3MOXKHBIH 0aiut 3a Bcto padoty — 30.

10.MuHuMaIbHOe KoJuuecTBo 0as10oB EI'D

Crieundukarys 3K3aMEHAMOHHON paboThl pa3paboTaHa MCXOAS W3 TOTO, YTO
BEPHOE BBIMOJIHEHHUE HE MEHEEe YeM ISTH 3a[[aHuil SK3aMeHa OTBEYaeT MUHUMATIbHOMY
YPOBHIO MOJATOTOBKH, MOJTBEPIKIAIONICMY OCBOCHHE BBIMTYCKHUKOM OCHOBHBIX OOIIe-
00pa3oBaTenbHBIX MPOTpPaMM OOIIETO (TIOJHOTO) cpeaHero odpasoBanus. KoHkpeTHOE
3HAYeHHEC MHUHHMAJIBHOTO TECTOBOIO 0Oajia, MOATBEPIKIAIONIET0 OCBOCHUE BBIMTYCKHU-
KOM OCHOBHBIX 00IIIe00pa3oBaTeIbHBIX MPOrpaMM 00MIero (IOJHOTO) CpeaHero odpa-
30BaHus onpenensiercst PocoOpHaa30poM B YCTaHOBJICHHOM MOPSIIKE.



ll.PeROMeHZ[al[l/lH 0 MOATOTOBKE K IK3aMEHY

K »Kk3amMeHy MOXXHO TOTOBHUTBCS MO y4eOHMKaM, BXoAAmmM B DenepaibHBIi Ie-
pedeHb yueOHUKOB, PEKOMEHIOBAHHBIX (JOIMYIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs
n Hayku Poccuiickoit denepanuu, a Takxke MO MOCOOMAM, PEKOMEHIOBAHHBIM (deje-
PaJIbHBIMH U PETHOHAJIBHBIMU OpraHaMH 00pa30BaHUs IJIs MOATOTOBKH K €TUHOMY IO-
CYZapCTBEHHOMY DK3aMEHY.

12.11s1an 3x3aMeHanMoHHOI padoTs 2010 roaa

Coxeprkanne 3K3aMEHAIIMOHHON pabOThI 10 MaTeMaTHKE OTPaXeHO B 000OIIEeH-
HOM ITJIaHe PaboThI, KOTOPHIH naH B [Iprnoxkennu 1.

Ha ocHoBe 0000mIEHHOT0 ITaHA SK3aMEHAMOHHON paboTel (GOPMUPYIOTCS TIIa-
HBI 17151 OTJIEJIbHBIX BAPUAHTOB SK3amMeHalmoHHbIX KHM.

13.YcioBus npoBeieHUs Ik3aMeHa (TPeOGOBaHUSA K CHEeNMATUCTAM)

Ha sx3ameHe B ayJUTOPUIO HE JOILYCKAIOTCS YUUTENs U METOAUCTBI 110 MaTeMa-
THKE ¥ JIAIAa ¢ MATEMAaTHYECKIM ¥ WH)KEHEPHO-TEXHUIECKUM oOpaszoBanueM. Vcmois-
30BaHHE CIMHONW MHCTPYKIMHU IO HMPOBEACHHIO 3K3aMEHa ITO3BOJISIET 0OECIeYnTh CO-
OJI0/IeHNE SIUHBIX YCIOBUM 0€3 MPUBJICUCHNUS JIUI] CO CIEIHAIBHBIM MaTeMaTHUIECKUM
o0Opa3oBaHuEM.

[TpoBepky 3K3aMEHAIMOHHBIX padOT (3aJaHUi C pa3BEPHYTHIM OTBETOM) OCYIIIE-
CTBJISIFOT DKCHEPTHI, MPOMIEANIAE CIENHUANbHYI0 MOATOTOBKY 0 OLEHKE BBINOIHEHUS
3ajaHuil. OTa mpoBepKa MPOBOJUTCS B COOTBETCTBUU C METOJMYECKMMHU PEKOMEH[a-
LUSIMU 110 OLEHUBAHUIO 33JJaHUI C Pa3BEPHYTHIM OTBETOM, oAroTosieHHbIMU OUIIH.

14.3MmeHeHus1 B CTPYKTYpe U cOAep:KaHuuU
IK3aMeHalMoHHOi padornl 2010 r. no cpaBuenmio ¢ 2009 r.

B cTpykTypy M comepikaHHe 3K3aMEHAI[HOHHON pabOThI BHECEHBI CIICTYIOIIIEC
HM3MCHEHUS:

1) ob1ee yncno 3aqaHuil YMEHBIIEHO 10 18;

2) gucio yactel paboThl YMEHBIIICHO JI0 IBYX;

3) HCKITFOUCHBI 3aJaHHsI C BEIOOPOM OTBETA;

4) mobaBiieHbI 3alaHKSI HA MPOBEPKY OOLIEMATEMATHUYCCKHX KOMIICTCHIMNA yda-
LIUXCS;

5) yBEIMYEHO YHMCIIO 3aJaHMid C TIOJTHOH 3aMHChI0 PEIICHHUS;

6) yBenmudeHa JI0JIsT 3aJJaHUi TI0 TEOMETPHH.

Bceero 3amanmii — 18, u3 HUX no tumy 3aaaxuii: B 1- B 12 — ¢ xpatkum oTBeToM,
C 1 — C 6 —c pa3BepHYTHIM OTBETOM; IO YPOBHIO CIIOXKHOCTH: 0a30BBIi — 12, IOBBITIICH-
HBIA — 4, BRICOKHIA — 2. MaKCUMaITbHBINA TIEPBUYHBIN 0aiut 3a BCIo padboTy - 30.



1.3. Kputepuu oneHuBaHusl 3a1aHUi

OtBets! Ha 3amaansg Yactu 1 ¢ kpatkum otBeToM (B) aBTOMaTmdeckn o6padaThI-
BaIOTCSI MTOCJIe CKaHWPOBaHMs OJaHKOB 0TBETOB Nel.

3amaHue ¢ BRIOOPOM OTBETA CUYHMTACTCS BBHIIOJHEHHBIM BEpHO, eciu B «brmaHke
orBeToB Ne 1» oTmeueHa nudpa, KOTOpoil 0003HaYeH BEPHBIH OTBET Ha JIAHHOE 3ajia-
HUe. 3alaHue ¢ KpaTKUM OTBETOM (B BHE HEKOTOPOTO ILIEJNOr0 Yucia MIM KOHEYHOU
JIECATUYHON JPOOM) CUMTACTCs BBHITOJHEHHBIM BepHO, ecid B «brmanke orBetoB Ne 1»
3allMCAHO UMEHHO 3TO YUCJIO. 32 BEPHOE BBINOJIIHEHUE 3a/1aHNs C BBIOOPOM OTBETA U 3a-
JIAHUS ¢ KPaTKUM OTBETOM BhICTaBisieTcs 1 Gamn. OTBETHI K 33JaHUSIM C Pa3BEPHYTHIM
OTBETOM, BKJIFOYCHHBIM B YacTu 2, IpOBEPSIFOTCS IKCIIEPTHOH KOMHUCCHEH, B COCTaB KO-
TOpPOY BXOIAT paOOTHHUKH BY30B, METOAWCTHI M OITBITHBIC YUUTEIS.

OmHO3HAYHOCTH U OOBEKTUBHOCTD OLICHKH BBITIONHEHHS 33aaHUH ¢ Pa3BepHYTHIM
OTBETOM 00ECIICUNBAETCSI COOTBETCTBYIOIMIMMH PEKOMEHAAINSIMHA IS dKcrepToB. s
9TOTO pa3paboTaHBl OOIIME KPUTEPUN OIEHKH WX BBIOJHEHH. 3aTeM Ha MX OCHOBE
JUI KaKAOTO 3aIaHus, KOTopoe BKModaercs B BapuanTel KM, paspabaTsiBaroTcs
KOHKpPETHbIE KPUTEpUH, OLEHHUBAIOIINE MOJHOTY U NPAaBIUILHOCTh OTBETA UMEHHO Ha
JaHHOE 3aJlaHKe. B 3aBHCHMOCTH OT MOJIHOTHI U NPAaBUIBHOCTH OTBETA 3a BBIMOJIHEHHE
3aJjaHNs MOBBIIICHHOTO YPOBHSA ¢ pa3BepHyThM oTBeToM C 1 u C 2 BrIcTaBisercs ot 0
no 2 6ayoB, C 3 u C 4 ot 0 mo 3 GawioB, 3a 3a7aHus BEICOKOTO YpoBHS — oT 0 1o 4
6aJIoB.

Taxum o6pa3om, 3a BepHOE BBHIIOJIHEHHE BCEX 3aJlaHWN PaOOTHI MOXHO MAaKCH-
MaJbHO ToMy4duTh 30 mepBUUHBIX 0amToB (12 3amanuit m3 Yactu 1 — 12 6anos, 6 3ana-
Huii Yactr 2 — 18 Gamios).

TecroBblil Oamn_— orneHka 00IIEHi MAaTEMAaTUYECKOW MOATOTOBKU, KOTOpas IMOJI-
cunthBaercs mo 100-6ayutpHOM mIKayie Ha OCHOBE IEPBHYHBIX OaljIoB, BHICTABICHHBIX
3a BBINOJIHEHHE BCEX 33JaHUi pabOTHl. DTa OLEHKA MPOCTABIACTCS B CBUACTEIBCTBO O
pesynbTaTax caauu EI'D.

1.4. Tloaxoabl K MpoBepKe U OlleHKe 3a/JaHUIl BLICOKOT0 YPOBHS
CJI0KHOCTH C Pa3BepHYTHIM 0TBETOM

CtpyKTypa KOHTPOJIBHO-U3MEPUTENbHBIX MaTepranoB EI'3-2010 no maremaruke
m3MeHmnack mo cpaBHeHuro ¢ 2001-2009 rr., cMm. Bemme Cnemudukamuo KHUM
(www.fipi.ru/view/sections/211/docs/471.html).

Kparko nepednciium OCHOBHBIE TApaMETPhI ATUX U3MEHEHHH, KOTOPBIE OTHOCST-
Csl K IPOBEPKE BBITNONHEHH 33JaHUI C Pa3BEPHYTHIM OTBETOM 1K3aMEHAIMOHHBIX pa-
6ot EI'D 2010 ropa.

Bo-nepBbIx, BMECTO 5 3aaHUM C pa3BepHYTHIM OTBETOM CpeIy IMOJIHOTO Habopa
n3 26 3amaHUK B Ka)KJOM BapHaHTE, KaK 3TO ObUIO B MOCIEAHHE TOMABI, B BapHaHTaX
EI'D 2010 Gyner mo 6 3amaHuii ¢ pa3BepHYTHIM OTBETOM, a BCEro B BapuaHTe OyxeT 18
3anaHuil. IIpu 3TOM Kax/blil BapuaHT TENEPb COCTOUT HE U3 TPEX, a U3 [BYX YacTeH U
HE COAEPKUT 3aJaHuil ¢ BEIOOpOM oTBeTa. Tem caMbiM, HAOOD 3aaHU C Pa3BEPHYTHIM
OTBETOM HM3MEHEH M KOJIMYECTBEHHO, U KaYECTBEHHO, U 3aHUMAET HOBOE IMOJ0KEHHE B

CTPYKTYpE BCel paboThI.
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Bo-BTOpHBIX, N3MEHEHNS KOCHYJIMCH IITKAJIBI OIICHUBAHUS 33/IaHIH C Pa3BePHYTHIM
0TBeTOM. BrImonHeHne kaxaoro u3 nsyx nepsbix 3ananuit C 1 u C 2 onenuBaercs B 0
6amoB, | Gamm mim 2 6asta. 3a BBIIOJIIHEHNE KAKIOTO U3 IBYX Clenylomux 3amannii C
3 u C 4 yqanuiicss MOKET MOTy4nTh onleHKy oT 0 10 3 6ayutoB. Beimosnenue 3ananuii C
5 u C 6 onternBaercs ot 0 10 4 6amios.

HanmomHuM mipu 3TOM, 4TO IIKaJbl OLIEHWBAHUS 33JaHUN C Pa3BEPHYTHIM OTBETOM
B 2005-2009 rr. ObUIM CyIIECTBEHHO CMEIIEHBI K CBOEH BepxHel rpanuiie. Hanpuwmep,
st 3amaanii C 1 u C 2 oneHka B 1 0amr ctaBmiIach TOJNBKO 3a MPAKTHYSCKH TOJHOE H
BEPHOE PEIICHUE U OTIUYANACH OT 2 OaJUIOB HATMYUEM JIUIIb HEOOIbIINX HETOYHOCTEH.
Amnanoruuno, 3 6amia g 3aganuii C 3-C 5 oTnnyanuck ot 4 0ajjioB TOJNBKO BEIYUCIH-
TeTbHBIMH OIMMMOKaMH Ha TIOCIETHUX dTanax BbIoMHeHUs 3ananuit. B 2010 roay mika-
Jla OIIEHMBAHMUS MMeNa TeHACHINIO K 0oiee paBHOMEPHOMY pacIIpeielieHHI0 OaJlioB B
3aBHCUMOCTH OT MPOJIBIKCHUI yJaIUXCs B PSIICHAH 3aa4H.

B-TpeTbux, npeasioskeH HOBBIM MOAX0]] HE TOJBKO K (POPMaNBHON IIKalle OICHU-
BaHUs, HO M K CaMUM KPHUTEPHSAM OIICHUBAHMS 33JaHUHA C pa3BEepHYTHIM oTBeTOM. Ha-
noMHUM, 4TO B 2001-2009 rr. useHaM peruoHagbHbIX MPEAMETHBIX KOMUCCUH AJIS Olie-
HUBaHUS palbOoT ydaluxcs MNpeajaraiuch oOIIue KPUTEPUU U KOHKPETU3HPOBAHHBIE
xputepuu. Ilo MHeHHIO pazpadorunkoB KM EI'D 2010, obmue KpUTepun Mpeabiay-
IIUX JIeT OBUIA CIIMIIKOM OOITUMHE: OHHM OBLTH COCTABIICHBI JJISI TIPOBEPKH JIFOOOTO pe-
IICHUS BOOOIIE JIF000H 3a1aun 1Mo MaTeMaTuke M MPU MPIMEHEHUH WX K KOHKPETHBIM
pPEeUICHUSIM KOHKPETHBIX YyYalllUXCsl BO3HHMKAIU pPa3lIMYHble HECOCTHIKOBKH. B cBOIO
ouepeqb, KOHKPETH3MPOBAHHBIE KPUTEPUH OBLIM HW3JHINHE KOHKPETH3UPOBAHHBIMHU:
OHU OTHOCWJINCH JIUIIb K €IMHCTBEHHOMY CHOCOOY pemIeHnsT KOHKPETHOW 3a/1a9H, yKa-
3aHHOMY pa3pa0OTYMKaMH M B 3aMETHOM YHCJE ClydaeB ObLIa HEsiCHA WX IPHUMEHU-
MOCTb K JIpyT'HM crioco0am peuieHus Toi ke camoil 3agaun. Kpome Toro, TeKCT Kpure-
pueB (x kaxnoit u3 3aaau C 3-C 5) 3aHUMAaI OKOJIO CTPAaHUIIBI TEKCTA, U TIOHUMaHHUe ca-
MHUX KPUTEPUEB TPEOOBAJIO 3aMETHOTO BPEMEHH Y IKCIIepTa.

[pu pa3paboTke KpUTEpUEB Ui MPOBepkH padoT ydammxcs B 2010 r. ObLT BBHI-
OpaH B HEKOTOPBIH NMPOMEXYTOUHbIH BapuaHT. [lapa (o0urue KpuTepun; KOHKPETU3H-
pOBaHHBIE KpUTEPHH) OblJIa 3aMEHEHa Ha OJWH BHJ KPUTEPUEB, KOTOPBIC B OMPEIEIICH-
HOM CMBICJIE OZHOBPEMEHHO SIBISIOTCS M KOHKPETHBIMH, M OOIINMH. A WMEHHO, IS
Kaxxoro KoHKpetHoro tumna u3 3amanuit C 1-C 6 EI'D 2010 Obu1H cOCTaBICHBI 00IIIE
KPUTEPHHU MPOBEPKU, HE 3aBUCSIIME HUA OT TEMATHYCCKON MHTEPIIPETALMU 3aIaHUs B
ToM mim uHOM BapuanTe KM, HE OT crocoba pereHus], BRIOPAHHOTO BBIITYCKHUKOM.
O0BeM KaXXI0T0 U3 KPUTEPHEB COCTABIIICT He 0oJiee TPETH CTPAHUIIBI TEKCTA.
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YACTH II
METOANYECKHUE PEKOMEHJIAIIUUA ITO PEIIEHUIO
3AJJAHUI KUMos
2.1. BapuaHT 3K3aMeHallMOHHON padoThl (M0HBL 2010 roaa)

Yactp 1

Omeemom na 3a0anuss B 1 — B 12 dondcno b6vimv yenoe yucio unu KOHEUHAas OecsimuyHas
0pobb. Omeem cnedyem zanucamov 6 onank omeemos Ne 1 cnpasa om Homepa 8binOIHAEMO20
3a0anust, HaUUHAsL ¢ nepeotl Kiemouku. Kajxcoyio yughpy, 3nak Munyc u 3anamyio nuwume 6 om-
0enbHOIl KNIemoUKe 8 COOMBEMCmeul ¢ npUeedeHHbMU 6 baanke oopasyamu. Eounuysl usmepe-
HUT NUCAMb He HYICHO.

B 1 Terpane crout 40 pybnei. Kakoe HanboubIIee 9uciio Takux TETpaxe MOXKHO Oy-
JeT KynuTb Ha 450 pyOueit nmociie noHmwKeHust 1eHs! Ha 15%7

Pewenue:

ITycte x pybnel — 1eHa TeTpaau IOCHE TOHIKEHUS IEeHBI. [lepBOoHAYaIBHYIO IEHY
tetpanu B 40 pyoneit mpumem 3a 100%. Torma mocie monmxkeHus Ha 15% meHa Tetpa-
1 cooTBeTcTBYET 85%. Takum obpazom, 40 pybneit — ato 100%, a x pydiueit — 3To0

40 100 o
85%. 3amumeM IMpOTOpPLHIO P CornacHO OCHOBHOMY CBOHWCTBY MPOTIOPIIHH

40-85=100x < x:M = xzﬁ
100 10

Tetpamu craima 34 pyoneii. Ha 450 pyOmeii MoxxHO Kynuth 12 Terpameid, Tak Kak
450 _ 225,21

450:34="""= 22
317 17

o x=2-17 & x=34. Ilocie MOHMKEHH, IIEHA

Omeem: 12.

B 2 Ha pucyHke KUpHBIMH TOUYKaMH IIOKa-
3aHa IIEHa 30J10Ta HA MOMEHT 3aKpBITHS
| OHMpPIKEBBIX TOPTOB BO BCE pabouue IHU C 6
o 19 HosOpst 2008 roma. [lo ropu3oHTaNMM
YKa3bIBAIOTCS YHCIIa MECSIa, 10 BEepTHKaA-
JM — IeHa YHIMM 30JI0Ta B JOJIapax
CIIA. JIns HariasimHOCTH JKHPHBIC TOYKH
Ha pHCYHKE coeauHeHb! JuHnei. Onpene-
JWUTE TI0 PUCYHKY HAWMEHBIIYIO IIEHY 30-

760
750 B
740
730
720
710

700

R

I S S S S S S

6 7 10 11 12 13 14 17 18 19 JOTA HA MOMEHT 3aKpHITUS TOPIOB B yKa-
Hosbps 2008 2. 3aHHbIN nepuon (B gomnapax CIIIA 3a yH-
1IH10).

Pewenue:
Iena yniun 3omota B goyutapax CIIIA yxas3aHa Ha BepTuKanbHOH ocu. M3 Todek, oTme-
YeHHBIX Ha Tpaduke, BEIOEpeM Ty, KOTOpas PacIoO’KeHa HIDKE BCEX, T.C. NMEIOIIYIO
HauMeHblyto neHy. Ona pasHa 710 nomnapos CILA.

Omeem: 710.
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x—12
o 1
B 3 Haiinute KopeHb ypaBHEHHSA (5] =
Pewenue:
1 1Y y
IIpencraBum apodb 3> K@K || H BOCHOIESYEMCA MOHOTOHHOCTBIO NOKa3aTeNbHOM

x-12 2
(YHKIMU: eCl a" =a”, TO u = v, ¥ TOIyYnM (%] =(%) = x-12=2 & x=14.

Omeem: 14.

B 4 B tpeyronsanke ABCyron C paBeH 90°, 4B=30, AC =24 . Haiigure sin 4.
Pewenue:
1.Ilo ompeneneHnto cuHyca yriia B MPSAMOYTOJBHOM
. BC
TPEYTrOJbHHUKE sin L4 =—.
AB
2.Ilo Teopeme Iludaropa: 4B*=4C*+BC’ <
BC?* = AB* - AC?,
BC? =307 —24 =(30-24)(30+24)=6-54=2.3.2.3" =

=223 & BC=2-3*=18. C B
3. sinLA:E:E:O,é.
30 10
Omeem: 0,6.

B 5 CrpoutensHoit pupme HyxHO mprodpectr 50 KyOOMETPOB CTPOUTEIBHOTO Opyca y
OJIHOTO M3 TPEX IOCTABIUKOB. CKONBKO pyOiell IpuaeTcs 3aluIaTUTh 3a CaMylo Jellie-
BYIO IIOKYIIKY € 0cTaBKoii? LleHbl M YCIIOBHSI JOCTaBKH IIPUBE/ICHBI B TAOJIHMIIE.

INocTaBmuk Llena Opyca CTOMMOCTb 1OCTaBKH JlononHUTENbHbIE YCIOBUS
(py6meit 3a 1 m) (py6uieit)
A 4100 10700
b 4500 8700 IIpu 3aka3ze Ha cymMmy OoJIbIIe

150 000 pyouneit nocraBka Gec-
IUIATHO

B 4200 8700 [Ipu 3aka3ze Ha cymmy OoJbIme

200 000 py6aeii nocTaBka dec-
IUIATHO

Pewenue:

IToctaBmuky A 3a 50 KyOOMETPOB CTPOHUTENBHOTO Opyca CTpouTeNbHas pupMa
3amratut 4100-50 =205000 (pyoneit) u eme 10700 pyOneir 3a mOCTaBKY, T.e. BCETO
205000+10700 = 215700 (py0eit).

IToctaBuiuky b 3a ToT e Opyc ¢pupma oTmact 4500-50 = 225000 (pyOuieit), mpruuem
JoctaBka OyzeT OecIIaTHOM, T.K. cyMMa 3aka3a npesbimaet 150000 pyOmeid.

IToctaBmuky B 3a 50 kyboMeTpoOB CTPOHUTEIBHOTO Opyca GUpMOi OyaeT BhITLIA-
4yeHo 4200-50=210000 (pyOeit) mpu OecrulaTHOM JocTaBKe, T.K. MaTepHal 3aKka3aH Ha
cymmy 6omee 200000 pyoureit.
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Taxum o06pazom, caMas femeBas Hokynka oooiiaercs B 210000 pyOeit.

1cm

—

1
[Tnomanp MPOM3BOIBHOTO TPEYTOIBHIUKA PaBHA S, =Ea~h

Omeem.: 210000.

B 6 Haitnute mmoniags TpeyroibHUKa, H300paXCHHOTO Ha
KJjeT4yaToil Oymare ¢ pasmepoM kietku 1 cy lcm (oM.
pucyHok). OTBeT jaiiTe B KBaJpaTHBIX CAHTHMETpaXx.
Pewenue:

a’

rae a— CTOpOHA TPEYroJIbHUKA, ha — BBICOTA, IPOBCACHHAA K 3TOH BEICOTE. B KadecTBe

a BBIOEpEM Ty CTOPOHY M300pakeHHOT0 Ha PUCYHKE TPEYTrOJIbHHKA, KOTOpas COBMAfa-
€T C BEPTUKAIBHBIMH JIMHUAMH Pa3METKH KJIETYaTol Oymaru, Toraa /s, — HanOOoJIbIIHMI

"3 OTPE3KOB JIMHUAKA I‘OpPI3OHTaJ'IBHOI>i PasMETKH, HEIUKOM JICKAIMUX B TPECYTOJIBHUKE,

25

1
T.e. a=5,h=5uS, =5~5~5=7=12,5(CM2).

B 7 Haiinute 3HaYeHUE BBIPA’KEHUS
Pewenue:

Omeem: 12,5.

33+10g3 5

Bocnomnb3yeMcst CBORCTBAMH ToKa3aTenbHOM dyHkun 37705 ° =3°.3°8% = 27,3083

COrJIacHO OCHOBHOMY JIOTapu(MHUECKOMY TOXKAECTBY 3°9° =51 27.3"0° =27.5=135.

Omeem: 135.

Y

B8 Ha pucynke u3o0paxeHbl (GYHKINH
y=f(x) W KacatelnbHas K 3TOMY Tpaduky,
IpOBe/IeHHas! B TOUKe ¢ abcuuccol x,. Haii-
JUTe 3HAYEHWE NPOW3BOAHONH (GYHKINH
f(x) B TOYKE x,.

Pewenue:

I'eomerpuueckuil  cMbICI  IIPOU3BOJHOIA:
3HaUYeHHe NPOU3BOJHOI B TOUKE x, paBeH
TAHTeHCY yIJIa HaKJIOHA KacaTelnbHOW K IO-
JIOXKHUTENBHOMY HAaIpPaBICHUIO OCH  Ox,
NpOBe/IeHHOW K rpaduky QyHKIHM B TOUKE
X,, T.€. f'(x,)=tgo, TAE o YTOJ MEXIY IO-
JIOXKWUTENFHBIM HaIlpaBIeHHEM ocH Ox U Ka-

caTenbHONW. B Hamlem citydae 3TOT yroi OCTpBIH, 3HAUNT, TAaHTCHC yIJIa, a, CIEIOBa-
TEJILHO, ¥ IPOM3BOIHAS OyIyT IOJOKUTEIBHBIMU. PaccMOTpUM TpeyronsHUK, 00pa3o-
BaHHBII KacaTelNbHOW, OCbIO Oy M IMpPAMOH y=-8. B 3TOM TpeyronbHUKE yroa Mexmy
KacaTeJIbHOM M MpsAMON y=-8 SBIAETCS UCKOMBIM. TaHTreHC yria B HpsSMOYTOJIbHOM

16



TPEYroJIbHUKE — 3TO OTHOIIECHHWE MPOTHUBOJIEKALIEr0 KaTeTa K IMpUiIeKalleMy KaTery,
7
T.C. tga=g=l,4.

Urak, f'(x,)=14.
Omeem: 1,4.

B 9 I[psmoii mapasuienenuies oucan oKoJio cepsl paauyca 5,5. Haiinute ero oonsem.
Pewenue:
O0BeM IPAMOYTOJIBHOTO MapalIeIeueia PaBeH POU3BEACHHUIO
TpEX €ro U3MEpeHuM, T.e. V =AB-BC-A4,. Tak Kak IpsAMOYIojib-
HBII MTapaJuIeNeTIuIIe ] ONMUCaH OKOJIO c(epsl, TO Bce ero pedpa Oy-
IyT paBHBI JBYM paauycam, T.e. 2-5,5=11.

Takum obpazom, V' =11-11-11=121-11=1331 (ky6.ex.).

Omeem: 1331.

B 10 [Ins omHOTO M3 IPEANPUATHI-MOHOIOINCTOB 3aBUCHMOCTh 00BEMa CIpoca Ha
MPOAYKIMIO ¢ (SAMHUI] B Mecsi) OT ee IeHbl p (ThIC. py0.) 3amaercs (GOpMyIOW:
¢=160-10p. OnpenennTe MaKCUMAaJIbHBIA YPOBEHb IEHH p (B THIC. py0.), IPH KOTO-
POM 3HaueHHE BBIPYYKH MPEIIPHATHS 32 MECSLl r=gq- p COCTaBUT He MeHee 550 Thic.
pyo.

Pewenue:

Bripyuka npeanpusTis 3a MecsI » Jo/bKHA ObITh He MeHee 550 Teic. pyo., T.e. r>550.
BennuuHa BBIpYYKH HaXOAMTCS KaK ¢-p, TOE g— 00BEM CIpoca Ha HPOAYKIHMIO, a p—
ec IeHa. 3aBUCHMOCTh 00beMa CIIpoca Ha MPOAYKIIHIO OT €€ LIEHBI 3a1aeTcst (opMyIoi
q=160-10p, T.e. r=(160-10p)- p. COCTaBUM HEPABEHCTBO.

Hepasencmeo.
Ilo ycnosuto 3a0auu p >0

(160-10p)- p =550,
(16-p)-p=55,
16p—p* =55,
p*=16p+55<0.
Pemnm cooTBeTCTBYIOIIIEE KBaIPATHOE YPaBHEHHE

p’=16p+55=0,
D=16*-4-1.55=256-220=36,
_ 1616
==

CnenoBatensHo, p, =5 U p, =11.
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Ha 4ucnoBoil npsMoil OTMETUM HOJyYEHHBIE 3HAUEHUS BEJIMYUH p , U PACCTaBUM
3HAaKU BBIPQXKEHUs, CTOSILET0 B JIEBOM 4YacTH IO-
CIIeJTHETO HEPABEHCTBA.

PemenrieM HepaBeHCTBA SABISIETCSI MHOXKECTBO
Touek M3 oTpeska [511].

WTak, A BBINOIHEHNS YCIOBHI 3a/1a4y [I€HA MPOTYKIUU MOXKET U3MEHATHCS B
npezenax ot 5 go 11 Teic. py0. 3a eauHUIly NPOXYKIMH. TakuM 00pa3oM, MaKCHMallb-
Hasl LIeHa 3a eJUHUILYy IPOIYKIUHU cocTaBuT 11 ThIC. pyo.

Omeem. 11.

B 11 Haiimute HauMmeHblee 3Ha4YeHUEC QGYHKIUH y=4sgx—4x—7+7 Ha OTPE3Ke

5]

Pewenue:
Jlnst HaxoKAEHWsT HAaMMEHBIIEro 3Ha4yeHHs (QYHKUMH y=4digx—4x—r+7 Ha OTpPE3Ke

T . . 4
— =% | HaliieM MPOU3BOIHYIO 3TON PYHKIMHU: )'= —=—4.
44 cos” x

BrissicHuM, ITpU KaKUX 3HAYEHUSX x BBIMIOJIHIETCS HEPABEHCTBO »'=0:

4 _4-0 sinx=0
2 - b
cos™ x cos’x#0
1 .
s——1=0, sinx=0
cos” x s
) ) cosx#0
—cos” x
m= s x=m,ne ”Z
V4
l—-cos’x=0 x¢5+ﬂm,me Z.
cos’x#0

N3 Bcex TMOJTYYCHHBIX 3HAUYCHUH x BLI6epeM TOJIBKO T€, KOTOPLIC JICKAT HA OT-

T T o o
C3KC | ——;—|. 9T0 yuciao x=0. HaI/I,HeM 3HAUYCHUC KU1 B OTOU TOYKEC U Ha
44 7

KOHIIAaX OTPE3Ka —ﬁﬁ .
474
y(—%]:4tg(—%)—4'(—%]—n+7:4~(—1)+7r—71'+7:—4+7:3,

y(0)=41g0-4-0-7+7=0-0-r7+7=T7-7x, T-7>3,
y[%]=4tg(%]—4~%—7z+7=4~1—7r—7z+7=11—27r, 11-27>3.

T
O4eBUIHO, YTO HAaMMEHbIIIEEe 3HaYeHHE (DYHKIIMH HA OTpE3Ke [_Z;Z] OCTHUTa-

eTCs B TOUKE x =0 U paBHO 3.
Omeem: 3.



B 12 13 nyHKTa 4 B MyHKT B, pacCTOSIHUE MEXAY KOTOpbIMH 40 KM, OTHOBPEMEHHO
BbIEXaJIM MOTOIMKIIMCT U BEJIOCUIIETUCT. VI3BECTHO, YTO 32 YaC MOTOLMKIUCT MPOE3Ka-
eT Ha 30 xM OoubInie, yeM BermocumenucT. OnpeeuTe CKOPOCTh BEIOCHUIISINCTA, SCIH
M3BECTHO, YTO OH MPUOBUT B MyHKT B Ha 3 Yaca mo3xke MoTormkiancta. OTBeT naiite B
KM/4.

Pewenue:

ITycTh x KM/4 — CKOPOCTH BEJIOCHIIEANCTA, TOrAA (x+30) KM/4 — CKOPOCTH MOTOIMKIIH-

40
cra. PaccrosHue MEXIY IYHKTaMUu 4 U B B 40 xm BCJIOCUIICANCT NPEOAOJICCT 3a — Y,
X

0
a MOTOHLUKIIUCT — 3a 0 4. PazHocTh BO BpPEMCHU HpI/I6LITI/IH B IIYHKT B BE€JIOCHUIIC-

X+
40 40
JUCTa U MOTOLIMKIIMCTA COCTAaBUT | ——
x x+30

] 4y unu 3 4 no ycaoBuro 3agaun. Cocra-

BUM ypaBHCHHE.
Ypasnenue.
IIo ycnosuto 3adauu x>0

40 40
X x+30
40(x +30)—40x
x(x+30) -
40x +1200 — 40x —3x(x +30)
x(x+30)
1200-3x* —90x _
x(x+30) v
x? +30x—-400 _
x(x+30) -
{xz +30x—-400=0

3=0,

=0,

s

x(x+30)#0.
PemenussMu BTOPOro ypaBHEHUSI CUCTEMBL SIBIAIOTCA x#0 KU x#-30. Pemum nepsoe
YPAaBHEHHUE CHCTEMBI:
x> +30x—400=0,
D=30%-4-1-(-400)=900+1600 = 2500,

-30£50
X=—"._
2
TakuM 06pa3oM, HCXOIHOE YPaBHEHHE PABHOCHIIBHO CIEYIOIIEH cHCTeMe
[x = —40
X =10 eoBaTeNbHO, COBOKYIHOCTH yeaoBHit |
x :,t 0 > JICH J1 > y y JI x=10 °
x + =30

VYcnoButo 3agaun x>0 yAOBIETBOPSIET TOJIBKO x =10, MO3TOMY CKOpPOCTb BEJIO-
cunenucTa paBHa 10 km/4.
Omeem: 10.
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Yacrth 2

Jns 3anucu pewtenuii u omeéemog 3adanusi C 1-C 6 ucnonwsyiime onank omeemos Ne 2. 3anu-
wume CHa4ana HOMep BbINOIHAEMO20 3A0aHUsl, A 3ameM NOHOe 000CHOBAHHOE peuleHue.

. +cosx =0,
C 1 Pemmmre cucreMy ypaBHEHHHA {( 4

2\Jeosx —1)7y—6)=0.
Pewenue:
Ob6nacTtb JAOITYCTUMBIX 3HaYCHUN HaHHOﬁ CHUCTEMBI 3a1aCTCd €AMHCTBEHHBIM YCJIOBUEM

V4 V4
cosx20 < —5+27meSE+27m, nez.

Hcxomnas cuctema paBHOCHJIbHA cnez[y}omeﬁ COBOKYITHOCTH:

cosx >0
COS)C:l 1
y+cosx=0 :—cos4x x=zarccos—+ 27k, ke Z
2eosx—1=0 |V N
= 4 1 <
{y+cosx=0 cosx >0 Y=y
7y—-6=0 cosx=—y 0
_6
r=7

x= iarccos%+27dc,ke Z

y=-—"

4
[
Omeem: | +arccos—+27mk;—— |, ke Z.
4 4
Conep:kaHue KpuTepusi Banasl
OG60CHOBAaHHO MOTYYECH NPaBHIbHBINA OTBET 2
[Mony4eH OTBET, HO pEIICHHE HEBEPHO TOJBKO M3-3a TOTO, YTO HE YUTEHBI Orpa- 1
HUYEHHS HA 3HAK WJIM BEIUYUHY BBIPAXKEHHUS COS X
PewieHue He COOTBETCTBYET HHM OIHOMY M3 KPUTEPHUEB, IEPEUMCICHHBIX BbILIE 0

C 2 B mpaBWiibHOM TpeyroibHOM mupamune SABC ¢ OCHOBaHWEM ABC W3BECTHHI ped-
pa: AB=83, SC=10. Haiinure yTol, 00pa30BaHHBII IIOCKOCTHIO OCHOBAHUS H TIPs-
MOH AM ,Tne M — To4Ka nepeceyeHuss MeauaHd rpanu SBC .
Pewenue:

1. IlpoBenem B TpeyroabHuke BSC menuany SN.
Torna rouka M € SN.

2. Tlo ycnouto SABC — mpaBWIbHAS TPEYTOJb-
Has MUpaMuja, BbIcOTa KoTopo SO TakoBa, 4TO
0 € AN, rne AN — menuana AABC, T.e. ON — npoek-
must SN Ha miockocts ABC.

3. Onyctum u3 Touku M € SN meprneHAuKyssp
Ha mnockocTb ABC u nonyuum touky M,. Tak kak ON
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— npoeknust SN Ha miockocts ABC, To M; npunamiexur ON, t.e. M; € AN. Takum
obpazom, AM; — npoektust AM Ha mockocth ABC 1 £MAM, — NICKOMBIH.

4. Us AAMlM, rie LAMlM = 900: tgLMAMl = IZ]I\‘,[/II
1

5. U3 AANC, rae ZANC = 90°, AC = 8V/3, CN = 4+/3, no Teopeme Iudaropa
mveem: AN =AC?—CN2,  AN?=(8v3) — (4V3)" = (4V3)"- (22 - 1) =
(4v3)"-3.AN = 43 -V3 = 12.

6. SABC — npaBuibHas TpeyrojpHasl NUpamMuia, CleIoBaTeiabHo, Touka O sBIs-
eTcsl TOUKOW IepecedeHusi MenuaH, OuccekTpuc u BoicoT AABC, nostromy AO: ON =
2:1. YuursiBas, uto AN = AO + ON = 12, nonyuaem, yto A0 = 8, ON = 4.

7. U3 ASOA, tie £S0A = 90°, AS = 10, AO = 8, no Teopeme IMudaropa nme-
em: SO% = AS? — A0?,S0% = 10? — 82 = 100 — 64 = 36,50 = 6.

8. ASON c© AMM;N no nym yrinam (£SON = £MM;N, £N — obmuii). 13 no-

0GHst TPEYrOTHHIKOB TOTYUAeM, UT0 —0 = b = SN
A Tpeyr ya ’ MM, M;N MN’
9. Touka M — Touka mnepecevyeHuss MeauaH rpaHu SBC, cienoBaTenbHO,
SN 3 S0 ON 3 6 4 3
SM:MN = 2:1, Te. — ==, Torla —— = == W = == Orcrona
MN 1 MM; M;N 1 MM,  M;N 1
4
MM, =2, M;N = ¥
32

10. AM; = AN — M,N, AM; =12 -2 =2

32 3 3 3
11. tg2MAM; = 2:—=2-—=—,1.e. LMAM, = arctg—.
3 32 16 16
3
Omeem: arctg o
Coaep:xkaHue KpuTepusi Baisl
O00CHOBaHHO MOJIYYCH MPABUIBHBII OTBET 2
Crnoco6 HaxOXXAEHUS MCKOMOTO YIJla BEPEeH, HO IOJydeH HEBEPHbIH OTBET WM pe- 1
IICHYE HE 3aKOHYCHO
PenieHue He COOTBETCTBYET HH OTHOMY U3 KPUTCPUEB, IEPEYHCIICHHBIX BBIIIC 0

2
—x

C 3 Peunre HepaBeHCTBO logz((T"z - SXT"Z”6 - 1))+ log, % > log, (7HZ - 3)2 .

Pewenue:
OO65acTh JOMYCTUMBIX 3HAYCHUH TAHHOTO HEPABEHCTBA OIPEIEISICTCS CIETyOIUMHI
YCIIOBUSAMHU:

(77" =5)(77¥*16 —1) > 0
737 —3 %0
7716 — 1 % 0.
Tak kak 0 < 7% <1 s mo6GOro 3HaueHMs X, TO U3 IEPBOrO HEPABEHCTBA
CHCTEMBI NTOTydaeM

77 —5 <0
7—x2+16 —1< 0’
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—x2 1
YTO PaBHOCHIJIBHO ycioButo 0 < 7 < —.
716
1

2
e @ 3HAUHT 737* —3#0 u

Takum oOpazoMm, umeem, uro 0 < 7% <
77%*+16 _ 1 % 0. Kpome Toro, u3 ycnosust 77X +16 — 1 % 0 umeem, uto x # +4.
Bocmonbzyemes cBoiicTBamu Jtorapudma, mpeobpasyst HCXOIHOEe HEPABEHCTBO K
BUJLY
(7—x2 _ 5)(7—x2+16 _ 1) . (7—x2 _ 5)

(7—x2+16 _ 1)

log, > log,(737% - 3)2,

log, (77" — 5)2 > log,(737%" - 3)2,

—x2 —y2
|[77%" = 5| > |73 = 3.
C yueToM obnactu JOITYCTUMBIX 3HAYCHUN ocCjIeAHEE HEPABCHCTBO PABHOCUIIb-
HO COOTHOLICHHUIO

. . . . (34277 > -2
5—7% >3-73% &5-7% >3-343.77% @{0<7—x2<L
716
0<7 % <7716 7% <7716
Tak kak 7>1, T0 —x2<-—16, R _ .
x2>16, (x—4)(x+4) > 0. Kopuu coor- o o >
BETCTBYIOIETO ypaBHeHHs X =4 u x = —4 - 4 x

OTMETMM Ha YMCJIOBON NPSAMOM M PAacCTaBMM 3HAKHM BBIPAKEHHUS, CTOALIETO B JIEBON
YaCTH MOCJIEAHETO HEPABEHCTBA.
Hrak, peneHneM UCXOIHOTO HEPABEHCTBA ABJIAETCS MHOXKECTBO X € (—00; —4) U
(4; 4+00).
Omeem: (—o0; —4) U (4; +0).

Coaep:xaHue KpuTepus Banasl
O060CHOBAaHHO OJTYYCH NPABHJIbHBINA OTBET 3
OGOCHOBaHHO TOJIy4€H OTBET, OTIMYAIOIINIICS OT BEPHOTO TOJBKO KOHEYHBIM UHC- 2
JIOM TOUYEK
[TomyyeHHBIH OTBET HEBEPEH, HO PELICHHE COIACPIKUT MepexoJl OT UCXOJHOIro Hepa- 1
BEHCTBA K BEPHBIM PALIOHATIBHBIM HEPABCHCTBAM
PeuieHne He COOTBETCTBYET HH OJJHOMY U3 KPUTEPHUEB, IEPCUHCIICHHBIX BbILIC 0

C 4 B tpeyromsauke ABC AB=7, BC=3, CA=5. Touka D JeXUT Ha mpsAMol BC Tak,
4yTO BD:DC =2:7. OKpY>KHOCTH, BIUCAHHBIC B KX/l U3 TPEYTOJIbHUKOB ADCHU ADB,
KacaroTcs CTOpPOHBI 4D B Toukax E W F . Haligure niuny otpeska EF .

Pewenue:

Bo3MmoxHBI fiBa cityuast pacnojoxeHus orpeska AD: BHe U BHYTpHU TpeyronbsHuka ABC.
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Puc. 1

1. O603Ha4YNM TOYKM KacaHUs BIUCAHHBIX OKPYXHOCTEH CTOPOH TPEYTrOJbHUKOB
ABD u ADC: croponsl BD —touka G, AB—H,DC — K, AC — L.

2. ITyctb O4 1 O, — IIGHTPHI BITUCAHHBIX OKPYXHOCTEH.

3. Paccmotpum AAFO; w AAHO,;: AO, — obmas, FO, = O;H xak paauycsl,
£AF0, = £LAHO,; = 90° (O,F u O;H — pamuychl BOMCAaHHBEIX OKpy;kHOcTeif). Ceno-
BarenbHO, AAFO; = AAHO; 110 TUIIOTEHY3€ U KaTeTy.

4. U3 pasenctBa AAFO, u AAHO, cnenyert, uto AF = AH. Ilycts AF = AH = x.

5. PaccMoTpeB mapbl paBHBIX TPEYTOJIBHUKOB M BBEZS 0003HAYEHHUS PABHBIX OT-
peskoB: BH =BG =y, GD=DF =z, DK =DE =t, CK=CL=u, AL=AE=v
MOJKEM 3aIiCaTh, 9TO

AB=AH+HB, _ .
AB=x+y xry=7a
AC = AL + LC, 3
AC = v+ u © u+v=5,

AD = AE+ED, AD = AF +FD,

AD = v +t, AD=x+z © Xtz=vitt

BD =BG+ GD, DC =DK+KC,
BD =y +z, DC =t+u,
KpOMe TOTO, UCKOMBIH 0Tpe3ok EF moxxeT ObITh HailineH, kak DE — DF, t.e. EF =t —
Z.
6. B ciyuae, xorma orpe3ok AD naxomutcs BHyTpu AABC (puc. 1) MOXHO 3amu-
caTh CIIENYIOLYI0 CHCTEMY ypaBHEHUI

2 2
{BD+DC=3, BD=;DC, BD=7DC,
1= = =
BD:DC = 2:7 2 9
=DC+DC=3 =DC=3
7 7
DC 7 t+ 7
= -, u:—’
3 3
” BD =2 - yz=2
=3 y 2—3.
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CocTaBUM CHCTEMY YPaBHEHHH, CBSA3BIBAIOIIYIO BCE BBEICHHBIE TIEPEMEHHBIE, U3 KOTO-
poil Belpazum t — z

x+y=7,
u+v=>5, x+y=7, x+y=7,
v+t=x+2z u+v=>5, u+v=>5,
+z—2 = t—z=x-7, = t—z=x-—v, =
g 3 tt+u—y—z=E t—Z=E—u+y
7 3 3
tt+u=-=
3
x+y=7, x+y=7,
u+v=>5, u+v=>5,
5 = 5 =
2@—2)=§—u+y+x—v 2&—2)=§+(x+y)—ﬁt+w
20-D=3+7-5 5 2-D=m = t-z=1

11

HUrak, B ciyyae, korga otpe3ok AD Haxonutcs BHyTpu AABC otpe3ok EF = -

7. B ciyuae, xorna orpe3ok AD pacnonoxen BHe AABC (puc. 2) cucrema ypas-
HEHUH OyJeT y)ke Apyrou

2
{DC_BD:& - BD =ZDC, ) BD =~ DC, )
BD:DC = 2:7 DC—2DC = 2pc =
DC ! t+ 21
= — u=—
5’ 5’
” BD =2 ” yz=2
=5 yri=g

BHOBB cOcTaBUM CHUCTEMY YpaBHEHUM, CBSI3BIBAIOLLYIO IIEPEMEHHBIE X, VY, Z, t, U, VU, U
BBIpa3uM pasHOCThb t — Z

x+y=7,
u+v=>5,
vit=x4z x+y=7, x+y=7,
6 ’ N u+v=>5, N u+v=>5, N
y+z=-, t—z=x-v, t—z=x-v,
251 t+tu—-y—-z=3 t—z=3-u+y
t+u=—
Y=
x+y=7, x+y=7,
u+v=>5, = u+v=>5, =
2t—z)=3—-u+y+x—-v 2—z2)=3+(x+y)—(u+v)
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5
2(t—2z)=34+7-5 = 2(t—2z)=5 = t—z:z.
TakuMm oOpa3zom, BO BTOpOM ciiyuyae, Korja otpe3ok AD nHaxomutcs BHe AABC

orpe3ok EF = g

5 11
Omeem: 5 unu —.

6

CopepixaHue KpuTepHs Banibl
PaccMoTpeHbl Bce BO3MOXKHBIC TE€OMETPUYECKHE KOH(UIYpalMud M IOJy4eH Ipa- 3
BHJIBHBII OTBET
Paccmotpena xotst Obl 0JHAa BO3MOXKHAsi KOH(UTYpauus, Ui KOTOPOH MOIYyYEeHO 2
MIPaBUJIHOE 3HAYCHUE HCKOMOH BEINYMHBI
Paccmorpena xotst ObI 0JJHa BO3MOXKHAsi TeOMeTpHYecKasi KOHQUTyparys, Ui KOTo- 1
PO¥i MOTy4eHO 3HaYCHHE UCKOMOI BETMYMHBI, HEMTPABIIIbHOE H3-32 apU(PMETHIECCKON
omnoKu
Pemrenne He COOTBETCTBYET HU OJTHOMY M3 KPUTECPHEB, IEPCUHCICHHBIX BbINIEC 0

C 5 Haiinure Bce 3Ha4YeHUs a, TIPU  KOKIOM U3  KOTOPBIX  (yHKIMs
f(x)=x>—|x—a” | -5x uMmeeT OoJjIee IBYyX TOUEK IKCTPEMyMa.
Tlpusedém asmopckoe peuterue OanHou 3a0aqu.

1. ®yHkuMs f UMeeT BU:

Q) IPU x2a’: f(x)=x"—6x+a’, MIOITOMY ee rpaduK ecTh 4acTb mapaboIsl ¢ BET-
BSIMU, HAIIPABIICHHBIMU BBEPX, M OCBI0 CHMMETPHH x =3

0) mpu x<a’: f(x)=x’-4x—a’, MOITOMY e¢ rpaduK €CTh YacTh MapadoJbl C
BETBSIMH, HANPABJICHHBIMH BBEPX, U OCBI0 CHMMETPHHU x =2.

Bce Bo3MoKHBIC BUIbI rpaduka QyHKIUU f(x) MOKa3aHbI HA PUCYHKAX:

<Y
-

Puc. 1

Puc. 3

2. Tpaduku obenx dyHKImit IPOXoasT yepes Touky (a*; f(a?)).
3. OyHKIUA y= f(x) UMECT TPH TOUYKH IKCTPEMyMa B EJUHCTBEHHOM CIydae
(puc. 1): 2<a® <32 <alk3.
Omeem: -3 <a<-2; V2 <a<+3.

Coaep:xanue KpuTepust Bajasl
OOGOCHOBAHHO IOJTY4€H MPABUIIBHBIN OTBET 4
[Mony4en BepHblii oTBeT. Pelenne B 1esaoM BepHOe, HO JMOO MMeeT mpoOerns! (Ha- 3

[puMep, HE OIMMCaHbl HEOOXOIMMBIC CBOMCTBA (DYHKINH), JINOO COAEPKUT BHIYUCIIH-
TEJIbHBIC OIIMOKU
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BepHo paccMoTpeHBI Bce citydan pacKpbITusi Moaysel. [lpu cocTaBieHnn WiiH pere- 2
HHUM YCJIOBHH Ha MapaMeTp JOIYIICHbI OLINOKH, B Pe3yJibTaTe KOTOPBIX B OTBETE JIU-
060 MPHOOPETEHBI TOCTOPOHHUE 3HAUCHUS, JTMOO YaCTh BEPHBIX 3HAUCHHUI OTEPSIHA

Xotst ObI B OIHOM M3 CIy4acB PACKPBITHS MOAYJS COCTaBICHO BEPHOE YCIOBHE HA 1
rapameTp J100 NOCTPOEH BepHBbIi Scku3 rpaduka GyHKIHMU HEIOM

Pemrenne ne COOTBETCTBYCT HH OJTHOMY U3 KPUTCPUCB, ICPCUUCIICHHBIX BbILIC 0

C 6 Ilepen xaxapim u3 uncen 11, 12, ..., 19u 1, 2, ..., 7 npou3BoIsHBIM 00pa3oM cTa-

BSIT 3HAK IUTIOC HJIM MHUHYC, TIOCJIE Y€ro OT Ka)KI0r0o U3 00pa30BaBIIMXCs YHUCEN IIEPBOTO
HAbOpa OTHUMAIOT KaK/I0€ U3 00pa30BaBIIMXCS YMCET BTOPOro Habopa, a 3ateM Bce 63
MOJIYYEeHHBIX pPe3yJibTaTa CKJIaapIBalOT. Kakyl0 HAWMEHBIIYIO [0 MOIYJII0O U KaKyIO
HAHOOJIBIIYI0 CYMMY MOYKHO IIOJIYYHTh B HTOTE?
Tlpusedém asmopckoe peuterive OanHol 3a0aqu.

1. Ecnu Bce unciia epBoro Habopa B3sTh C ILIFOCAMH, @ BTOPOTO — ¢ MUHYCaMH,
TO CyMMa MaKCHUMaJbHa U PaBHA

7-(11+...+19)—9-(—1—...—7)=7~[11;19-9)+9-(%-7)=63~19=1197.

2. Tak kak IpeapIIyIas cyMMa OKaszanach HEYETHOM, TO YMCIIO HEYETHBIX Clia-
raeMbIX B HEMl — HEUETHO, MTPUYEM 3TO CBOMCTBO BCEW CyMMBI HE MEHSETCS MPU CMEHE
3HaKa Jr0oro ee ciaraeMoro. [loaToMmy mrobast M3 MOMYYAIOIINXCS CYyMM OyAeT HeueT-
HOW. A 3HauuT, HEe OyzeT paBHa 0.

3. 3HaueHue | cymMMa NpUHUMAET, HapUMeEp, P CIEAYIONed pacCTaHOBKE 3Ha-
KOB Y YHCeT:

7-(=11-12-13+14+15-16+17 =18 +19)=9- (- 1+2-3+4-5+6-7)=
=-7-5+9-4=-35+36=1.

Omeem: 1 u 1197.

CoaepixaHne KpuTepus Banibl
OOO0CHOBaHHO IIOJTyY€EH [TPaBUIbHbINA OTBET 4
OTBeT npaBuiIeH, HO HEJOCTATOYHO 0OOCHOBAH (HANpUMeEp, He J0Ka3aHO, 4YTO JIKOO 3
cymma omiigHa ot 0, 1160 4TO OHAa MOXKET OBITh paBHa 1)
BepHo HaiizeHo HanboJbliIee 3HaYeHHEe CYMMBI M TOKa3aHO, YTO OHa BCer/ia OTJINYHA 2
or 0
BepHo HaiiieHO To/bKO HauOoJiblliee 3HAYEHUE CYMMBl WIIH TOJBKO JOKAa3aHO, 4YTO 1
OHa Bcerja ominydHa ot 0
PeuieHue He COOTBETCTBYET HH OIHOMY M3 KPUTEPHUEB, IEPEUMCICHHBIX BbILIE 0

2.2. 3agayu I CAaMOCTOSITEJILHOTO pPeleHust

Bapuanr 1
Yacrs 1

Omeemom na 3adanuss B 1 — B 12 dondcno b6vimv yenoe yucio unu KOHEUHAas OecsimuyHas
0pobb. Omeem cnedyem zanucamov 6 onank omeemos Ne 1 cnpasa om Homepa 8binOIHAEMO20
3a0anusl, HAYUHAs ¢ NePeoll kiemouxu. Kaxcoylo yugpy, 3Hak Munyc u 3ansamyio numume 6 om-
0enbHOll KIemodke 8 COOMEEMCcmeul ¢ npueedeHHbiMuU 6 baanke oopasyamu. Eounuysl usmepe-
HUTl NUCAMb He HYICHO.
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B 1 Mara3un 3aKkymnaeT IIBETOYHbIE TOPIIKK MO0 onToBoi mene 130 pyOueii 3a mTyKy.
Toprosas Hanenka cocrabisieT 20%. Kakoe HanboupIee 9icio TaKHX TOPIITKOB MOXKHO
KYIHTH B 3TOM MarasuHe Ha 1100 py6Omneit?

B 2 Ha pucyHke HpHBIMH TOYKAMH MOKa3aHa I[[CHA MEIH HA MOMEHT 3aKpBITHs Oup-
JKEBBIX TOPTOB BO Bce paboune qau ¢ 7 mo 20 aBrycra 2008 roxa. [To ropusoHnTanu yka-
3BIBAIOTCSl YMCJIA MecsIa, 10 BEpTUKAIN — IieHa TOHHBI Menu B posapax CIIA. s
HATJLSITHOCTH )KI/IpHBI@ TOYKU Ha pI/ICYHKe coeIMHEeHBI TuHUeH. OnpenenuTe mo pucyH-

7750 :-, -
7650|--
7550
7450]-L-

73501--

Ky, Kakoro 4gucja neHa M€au Ha MOMCHT 3a-
KPBITHA TOPIrOB OblJIa HAUMCHBIIICH.

8-2x
B 3 HaiiguTe xopeHb ypaBHEHHS G) =8l.

B 4 B tpeyronsuuke 4ABCyron C paseH 90°,
AB=15, BC=12. Haiigute cos4.

B 5 CrpourenbHoli ¢pupme HyXHO IpuoOpe-
cti 60 KyOOMeTpoB CTpoUTeNIbHOrO Opyca. Y

12 13 14 15

18

19 20 Hee TpH moctaBmuKka. CKoJbKO pyOiel mpu-

aaovem 2008 . JIeTCsl 3aIUIaTUTh 32 CaMylO JICHIEBYIO MOKYTI-

Ky ¢ gocTaBkoif? LleHBl U ycIOBUS DOCTaBKU

MIPHUBEACHHI B TaOIIHIIC.

IToctaBmuk Iena Opyca CTOMMOCTB JI0CTaBKH JlononHUTENbHBIE YCIOBUS
(py6uteii 3a 1 M) (py6ueit)
A 4200 9500
b 4700 7500 Ipu 3aka3e Ha cymMy OouibIe
150 000 pyouneit nocraBka Gec-
IUIATHO
B 4300 7500 Ipu 3aka3e Ha cymmy Gouibie
200 000 py6neii nocraBka dec-
IUIATHO

B 6 Haiigure mnomans Tpe-

fem vt
~—  YroJbHHUKA, HM300paXEHHOT'O |
Ha KJjeTtyaTod Oymare c paz- — y=f(x}-
MepoM KieTkd 1 cmx 1cm . /—\ [
(cMm. pucyHok). OTBeT naiite | 1{ -
B KBQ/IPATHBIX CAHTHMETPAX. ) .
1.0 Y b 4
B 7 Haiigute 3HadeHue BbI-

paskenus 2°7°¢’

B 8 Ha pucynke nzoOpaxkeHbl GYHKUUH y= f(x) U

3L
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KacaTeJbHas K 9TOMY TpaduKy, IpoBeieHHAsA B Touke ¢ abcuuccoil x,. Haliaure 3Haue-
HUE IPOM3BOAHON QYHKINHU f(x) B TOUKE X,.

B 9 OcHoBanueM npsiMOi MPU3MBI SBISETCS IPSAMOYTONBHBINA TPEYTOIBHUK C KaTeTaMu
10 . o

9 u 5. BokoBsle pebpa paBHbl —. Haiinure 00beM HMIMHIPA, ONIMCAHHOTO OKOJIO 3TOM
T

TIPU3MBEI.

B 10 [Inst ogHOTrO M3 MPEINPHUSITUHI-MOHOIIOIUCTOB 3aBUCH-
MOCTh 00BEMa CIpoca Ha MPONYKIHIO g (CIUHHIl B MECSII)
oT ee LeHbl p (Thic. py0.) 3amaeTcs Gopmynoit: ¢=150-10p .
Ornpenenure MaKCUMAIIbHBIA YPOBEHB IIEHBI p (B ThIC. PYO.),
IPY KOTOPOM 3HAYCHHE BBIPYYKH MPEIANPHITHS 3a MECSI]
r=gq- p cOoCcTaBUT He MeHee 450 ThIc. pyo.

B 11 Hatignte HanGopmiee 3HadeHne PYHKIMN y = 10tgx —10x +4 Ha OTpE3Ke [—%;O].

B 12 Katep B 11:00 BbImeN U3 MyHKTa 4 B IMyHKT B, PaCHOJOXEHHBIA B 15 KM OT 4.
[Ipo6riB B myrkTe B 1 wac 20 MUHYT, KaTep OTIPABHJICSA Ha3aj U BEpHYJICS 00OpaTHO B
myHKT 4 B 15:00 Toro ke mus. Onpenenute (B KM/4) COOCTBEHHYIO CKOPOCTBH KaTepa,
€CJIM U3BECTHO, YTO CKOPOCTh TEUCHHUS PEKU paBHA 3 KM/.

YacTtb 2

Jna sanucu pewtenuii u omeemog 3adanusi C 1-C 6 ucnonw3syiime onrank omeemos Ne 2. 3anu-
wiume CHaYaNa HOMEp 8bINOIHAECMO20 3A0AHUSL, d 3ameM NOJHOe 0DOCHOBAHHOE peuleHue.

C 1 Pemure cucremy ypaBHEHHH { y+eosx =0,
(4v/cosx —1)3y+5)=0.

C 2 B npaBWibHOM TPeyroibHOM mupamuae SABC ¢ OCHOBaHWEM ABC W3BECTHHI ped-
pa: AB=3043, SC=34. Haiinure yroJ, 00pa30BaHHBIN TUIOCKOCTBIO OCHOBAHHMS U TIpS-
MO, POXOSANICH Yepe3 CepeIiHbI pedep A4S u BC.

—x?

C 3 Pemute HepaBeHCTBO log; ((3"‘1 —5)3 - 1))+ log, % > log; (371Z - 4)Z .

C 4 B tpeyronsuuke ABC AB=15, BC=7, CA=9. Touka D JeXUT HA IpSIMOil BC Tak,
yTo BD:DC =2:3. OKpY>KHOCTH, BIMCAHHBIE B KAX/IbI U3 TPEYTOJIbHUKOB ADCHU ADB,
KacaroTcs CTOPOHBL AD B TOUKax E W F . Halinure nnuHy oTpeska EF .
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C 5 Haiizute Bce 3Ha4eHUS «, TMPH KKIOM H3 KOTOPBHIX  (yHKIHA
f(x)=x>-2|x—a’|-8x UMeeT XOTsI OBl OHY TOUKY MAKCUMyMa.

C 6 Ilepen xaxnpiM u3 yucen 6, 7, ..., 10 m 12, 13, ..., 18 npou3BonbHEIM 00pa3oM cTa-
BAT 3HAK IUTFOC WJIK MHHYC, ITOCIIC YETO OT KaXKAOT0 U3 00pa30BaBIINXCS YHCEN IEPBOTO
Ha0opa OTHUMAIOT KaXKI0e U3 00pa30BaBIIMXCS YUCET BTOPOro Habopa, a 3aTeM Bce 35
MOJy4EeHHBIX pe3ysbTaTa CKJIaabslBaloT. Kakylo HAaWMEHBLIYI0 1O MOIYII0O M KaKylo
HanOOJIBIITYI0 CYMMY MOKHO HOJTYYHUTH B UTOTE?

Bapuanr 2
Yacrs 1

Omeemom na 3a0anuss B 1 — B 12 donodcno 6vimb yenoe yucio uiu KOHEUHAas 0ecsimuyHas
0pobb. Omeem ciedyem zanucamo 6 Oiank omeemos Ne 1 cnpasa om HoMepa 6bINOIHAEMO20
3a0anus, Havyunas ¢ nepeoll knemouxu. Kaxcoylo yugpy, snak munyc u sanamylo nuwume 6 om-
0elbHOll KllemoyKe 8 COOMBEMcmeu ¢ npusedeHHbiMu 6 baanke obpasyamu. Eounuyst usmepe-
HUIl nucams He HYICHO.

B 1 Terpanp croutr 30 pybneii. Kakoe Ham-
OoJIbIIIee YMCIIO TAKUX TETPaZCH MOXKHO OyaeT
Kynuth Ha 750 pyOInei mocie HOHKCHUS 11e-
HBI Ha 5%7?

3270}

3 ‘}n;;-'-
] B 2 Ha pucyHke *XKMpHBIMU TOYKaMHU MOKa3aHa

LIeHa AJIIOMUHMSI HA MOMEHT 3aKpbITUs Oupoxe-
BBIX TOPrOB BO Bce paboune aHU ¢ 4 mo 17
mapta 2008 ronxa. ITo ropu3zoHTamM yKasbIBa-
I0TCA YHCJIa MECsa, MO BEPTHKAIM — IICHA
TOHHBI amoMuHus B poytapax CIHA. Jlns Ha-
TJISITHOCTH XKUPHBIE TOUYKU HA PUCYHKE COC/IH-
HeHbl JiuHuen. OnpeaenuTe 1Mo pUucyHKy, Kako-
ro 4YWcla LeHa MEIM Ha MOMEHT 3aKpPBITHS
TOProB ObLITa HAUOOJBIIICH.

3110|

3030/--1

2950 |--i -

28701}

45 6 7 10 11 12 13 14 17

atapim 2008 2.

5+2x
B 3 Haiinute KopeHb ypaBHEHHSA (%) =49.

B 4 B tpeyronsauke ABCyroa C paBeH 90°, AB=5, BC =4. Haiinure cos4.
B 5 CrpourensHoli pupme Hyx)HO nprobpectn 60 KyOOMETPOB CTPOUTEIHLHOTO Opyca.

VY Hee Tpu nocrabumka. CKoJIBKO pyOJIel mpuaeTces 3aIUIaTHTh 3a CaMylo JEHIEeBYIO T0-
KYIIKY ¢ JocTaBkoi? LIeHbl 1 yCIIOBUS JOCTABKHM NPUBECHBI B TAOJIHIIE.
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ITocraBmmk Ilena Opyca CTOMMOCTD JOCTaBKH JlomomHUTEIbHBIE YCIOBHS
(py6ueii 3a 1 M%) (pyOueit)
A 3900 10000
b 4400 8000 [Ipu 3akaze Ha cymMmy OoibIie
150 000 py6aeit mocTaBka Oec-
IUIATHO
B 4000 8500 IMpu 3axase Ha cymMMmy Oosblie
200 000 pybaeit mocTaBka Oec-
IUIATHO

_ | [ [ | | B 6 Haiigure rromanp TpeyrojbHUKa, M300pa)KEHHOTO Ha
e | gieryaroii Oymare ¢ pasMepoM KieTku 1 cM X 1 cM (cM. pucy-
HOK). OTBeT jaiiTe B KBaJ[paTHBIX CAHTHMETpAXx.

v 3+1 7
B 7 Haiinure 3HaueHue BoIpaxenus 3° %

B 8 Ha pucynke uzo- ~ 7 7 7 T T A |
Opaxensl  ¢yHkmum |
y=f(x) ¥ XacaTrelb- y=f(x)
Has K 3TOMY TIpaduKy, MPOBEJACHHAS B TOYKE C
abcmuiccoir x,. Halinute 3HaveHHe MpOW3BOJ-

HOHM QyHKIIMM f(x) B TOUKE X,.

A J

B 9 OcHoBaHmeM MpsSMOW TIPHU3MBI SIBISETCS
IIPSIMOYTOJILHBIA TPEYTOJBHUK C KareTamMu 1 u
7. BokoBble pebpa paB-

4 .
HBl —. Haiigure o0beM
T

MUIWHAPA, OIIUCAaHHOT'O
OKOJIO 3TOM IIPU3MBI.

B 10 [ns omHOro M3 MpeanpHATHH-MOHOIIOJIMCTOB 3aBHCH-
MOCTb 00BeMa CIpoca Ha MPOIYKIHIO ¢ (€AUHUI] B MECSAIl) OT
ee IeHbl p (ThIC. py0.) 3amaeTcst GopMysoi: ¢ =180—10p . Onpenenure MakKCUMaTbHBIH
YPOBEHB LIEHBI p (B THIC. py0.), IPH KOTOPOM 3HAUEHHUE BBIPYUKU MPEIIPHATHS 32 Me-
CAIl r=¢q- p COCTaBHUT He MeHee 720 ThIC. pyo.

B 11 Haiinure HanGonpinee 3HaueHUe PYHKIIUN y = 8tgx —8x — 27 +6 HA OTPE3Ke [—%%}

B 12 Baiinapka B 9:00 BbIIIIa U3 MyHKTa 4 B MYHKT B, PacHOJI0XKEHHBI B 15 KM OT 4.
[IpoOsiB B myHkTe B 45 MuHYT, Oaiinapka oTnpaBHiIach Ha3aa M BepHYIach 00paTHO B
myHKT 4 B 16:00 Toro e musa. Onpenenurte (B KM/4) COOCTBEHHYIO CKOPOCThH KaTepa,
€CITH U3BECTHO, YTO CKOPOCTH TEUCHUS PEeKU paBHA | KM/d.
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Yacrtb 2

s 3anucu pewtenuil u omeemog 3adanusi C 1-C 6 ucnonv3syiime onrank omeemos Ne 2. 3anu-
wiume CHa4Yana HoMep GbINOIHAEMO20 3A0AHUS, d 3ameM NOTHOe 06OCHOBAHHOE PeuleHue.

C 1 Pemmre cucteMy ypaBHEHUH { y-eosx=0,
(3v/cosx —1)3y—45)=0.

C 2 B npaBunbHOM TpeyronsHoil nupamuae SABC ¢ oCHOBaHHEM ABC W3BECTHBI ped-
pa: AB=45, SC=17+/3. Haiinure yro, o6pa3oBaHHbIH TI0CKOCTBIO OCHOBAHHUS M TIpS-
MOi1, TpoxoAsiIei uepes cepeauHbl pedep A4S u BC.

2
—x

C 3 Pemute HepaBeHCTBO log; ((7'*Z - 3X7"‘2+16 - 1))+ log, % > log5(77'XZ - l)z )

C 4 B tpeyronbanke ABC AB=9, BC=5, CA=8. Touka D NEXUT Ha NpsIMOK BC Tak,
4yT0 BD:DC =3:7. OKpYKHOCTH, BIUCAHHBIC B KaX/bIif U3 TPEYTOIbHUKOB ADCHU ADB,
KacaroTCs CTOPOHBl AD B TOYKax E u F . Haiinure nnuHy oTpeska EF .

C 5 Haiimure Bce 3HAa4YGHHS a, MpH  KaKAOM U3  KOTOPBIX  (DyHKIMA
f(x)=x"-2|x—a’ |-10x uMeeT XOTs ObI OIHY TOYKY MaKCHMyMa.

C 6 Ilepen xaxapiM 13 uncen 14, 15, ...,20u 4, 5, ..., 8 mpou3BoILHBIM 00pa3oM cTa-
BSIT 3HAK ILIFOC WJIM MHHYC, ITOCJIEC YEr0 OT KayKAOro U3 00pa30BaBIIMXCS YHCEN [IEPBOTO
HAbOpa OTHUMAIOT KaXKI0€ U3 00pa30BaBIIKMXCs YMCET BTOPOro Habopa, a 3ateM Bce 35
MOJYYSHHBIX Pe3yJibTaTa CKIAIbIBafOT. Kakyl0 HAMMEHBIIYI0 MO0 MOMAYJII0 U KakKyio
HauOOJIBIITYI0 CyMMY MOXHO TIOJYYHTh B UTOTE?

2.3. BapuaHT 3K3aMeHalUOHHOM padoThl (M10ab 2010 roga)

Yacrs 1

Omeemom na 3a0anuss B 1 — B 12 oonodicno 6vims yenoe yucio uiu KOHEUHAas 0ecsimuyHas
0pobb. Omeem ciedyem zanucamo 6 OiaHk omeemos Ne 1 cnpasa om HoMepa 6bINOIHAEMO20
3a0anus, Havyunas ¢ nepeoll knemouxu. Kaxcoylo yugpy, snak Munyc u 3anamylo nuwume 6 om-
0ebHOll KIlemouKe 8 COOMBemcmsul ¢ npugedeHHviMu 6 bnanke oopasyamu. Eounuysl usmepe-
HUll nucams He HYJICHO.

B 1 B mauke 150 mucro 6ymaru ¢opmara A4. 3a Henmemo B oduce pacxomxyercs 700
aucToB. Kakoe HauMeHbIee KOJIMYECTBO MavyeK Oymarn Hy)XKHO KynuThb B opuc Ha 5
Henenb?

Pewenue:

3a ATk Henenb B oduce pacxomgyeTrcs 700-5=3500 muctoB Oymaru. Ecnu B ofHOM mad-

31



ke 150 nuctoB, To 3500 MHUCTOB COCTaBIISIET 3500:150—% 31550 ?—23% nayku. Ta-

KHM 00pa3oM, B oHC Ha 5 HeJlelb HaJI0 KYIHTh 24 rmauku Oymary.
Omeem: 24.

B 2 Ha pI/IcyHKe )KI/IpHBIMI/I TOYKaMH IIOKa3aHa I[CHa 0JIOBa HA MOMECHT 3aKpBITUs OHp-
1] JKeBBIX TOProB BO Bce pabouwne mHU ¢ 7 1o 20
- cenTa6pa 2007 roma. Ilo ropusoHTann ykasbl-
| BAFOTCS YHCIA Mecslla, N0 BEPTUKAIM — IIeHA
. ToHHBI onoBa B goiuapax CHIA. [Ins narmsia-
i HOCTH >XHPHBIE TOYKH Ha PHUCYHKE COCIMHEHBI
muHuel. OnpenenuTe Mo PUCYHKY HanOOBITYIO
LIEHY 0JIOBA HA MOMEHT 3aKPBITHS TOPTrOB B yKa-
| 3aunbii nepuo (B noyutapax CIIIA 3a ToHHy).
- Pewenue:
- Ilena ToHHBI 0yToBa B mepuox ¢ 7 mo 20 ceHTs0-
ps 2007 roma xomebnercs ot 14600 mo 15200
nosnapoB CILIA. TTosToMy MakcuMallbHas LIeHa
TOHHBI 0j10Ba Oyznet 15200 mommapos CLIA.
Omeem. 15200.

15400 ;
15200 )
15000 --
14800
14600
14400

14200 |-+

710 01 12 13 14 17 18 19 20

cenmaips 2007 &

B 3 Haiinute kopeHb ypaBHEHHS 3 x—10=-2.
Pewenue:
N36aBuMcst OT UppaAIMOHAILHOCTH B YPaBHEHUH, BO3Belsl 00€ 4acTH paBEHCTBA B KyO
3

(x-10f =(-2f & x-10=-8 & x=2.

OrpaHn4eHui Ha MOJKOPEHHOE BBIPAXKEHUE HET, IOATOMY x =2 — KOPEHb ypaB-
HEHUS.

Omeem: 2.

B 4 B tpeyronbhuke 4BCyron C paseH 90°, sin 4 :%, AC =415 . Haiinure 4B.

Pewenue: A
1.CornacHO OCHOBHOMY TPHUTOHOMETPHUYECKOMY TOXKJECTBY
sin? ZA+cos®> ZA=1, CJIEOOBaATEJILHO, cos’ ZA=1-sin’> /4,
2
cos’ ZA=1- 7 l—ﬁ 5 cosLAzﬁ. S
8 64 64° 8 c

2.Mcrionp3yst onpenelieHne KOCHHYyca yIila B IPSIMOYTOJIBHOM TPEYTOJBHUKE, MOXKEM
3anucarb

cosZA :ﬂ, T.c. AB= AC
AB cosZA4

, CIIEIOBATENIbHO, AB=+/15: Vs —Ji5.-8 g
8 V15

Omeem. 8.
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B 5 [lns ctponTenbeTBa rapaxka MOJKHO HCIIOJIB30BAaTh OJHMH U3 IBYX THIIOB (DyHIaMEH-
Ta: OETOHHBIN UK eHoOJ04HbIH. {1 pyHIaMeHTa U3 IeHOOIOKOB HE0OXOJUMO 6 Ky-
O6oMeTpoB TIeHOOJIOKOB U 4 Memnka neMeHTa. /s 6eToHHOTo PyHIaMEeHTa HE0OXOAUMMO
5 TonH me6Hs u 50 MentkoB nemenTta. Kybomerp nenobmokos crout 2300 pyoirei, me-
6eHp crout 600 pyOiieit 3a TOHHY, a MemIOK IieMeHTa cTouT 230 pyOeit. CkoIbKo pyo-
JIelt puAeTcs 3aIU1aTUTh 32 MaTepuall, €ClIM BBIOpaTh CaMblil eleBbIid BapuaHT?
Pewenue:

Ecnm rapax cnenats ¢ O€TOHHBIM (YyHIIAMEHTOM, TO JUISl €r0 CTPOUTENILCTBA OTPEOy-
ercst 5 ToHH medHs o 600 pyoOuneit n 50 memkoB niemenTa no 230 py6ueit. Takum o6pa-
30M, Marepuas Ha OCTOHHBIH (yHAaMeHT o0o#mercs B 5-600+50-230=
3000+11500=14500 (pybureii).

Ecmm ¢yHnmamenT rapaxa cienaTe U3 HEHOOJIOKOB, TO MOHAHoOUTCs 6 KyOoMeT-
poB neno6sokoB 1o 2300 py6neii u 4 menka nemenra no 230 pyouei. CtoumocTb Ma-
Tepuasia s pyHIaMEHTa B 3TOM CIIydae COCTABHUT 6-2300+4-230= =13800+920=14720
(pyOueit).

CnenoBatenbHO, Hanbosee JeneBblil BapuanT GyHIaMeHTa — OCTOHHBIN, 3a Ma-
Tepua st KOTOporo Hajao 3amiaTuth 14500 py6uneit.

Omeem: 14500.

B 6 Haitnute miomanp TpeyroipHUKa, N300pakKeHHOTO Ha KJIETIATOH Oymare ¢ pa3me-
poM kieTkH 1 cM x 1 cM (cM. pucyHOK). OTBeT JaiiTe B KBagpaTHBIX CAHTUMETpax.
Pewenue: | _

[Imomanp TpeyrompHUKa MOXET OBITh HaleHa, Kak | [fom

——

1
SAZEG'ha’ Ir1I€ a— CTOpPOHA TPEYIroJIbHHKA, h, — BBICOTA,

MpOBEJIeHHAasl K 3ToH cTopoHe. B kauecTBe « BbIOEpeM CTO-
pOHY, COBNAJAIOUIyI0 C Pa3METKON Kierdaroil Oymar, T.e.
a=2, B KaUeCTBe /, — JUIMHY MEPIEHANKYIAPA, OMyIEHHOTO

U3 [IPOTHBOIIOJIOKHOI BEPIIMHEI Ha 3Ty CTOPOHY, T.€. h, =5.
1
Taxum obpazom, S, = ?2 -5=5(cm?).

Omeem. 5.

logs 7

B 7 Haiinure 3HaueHue BbIpaXkeHHs 25
Pewenue:
[IpencraBum 25 Kak 5°  BOCIOJNb3yeMCs CBOHCTBAMU

log s 7 .
crenenn 25°%7 = (57 = 5707

CormnacHo CBOHCTBaM norapupma
2log,7=log,7* =log,49. IloaTOMy, HpPUMEHHB OC-

x_ HOBHOC€ J'IOFapI/ICI)MI/I‘IeCKOG TOXACCTBO, IOJIYYHUM
D5les7 _ gloes49 _ 49

Omeem. 49.
33



B 8 Ha pucynke m300pakeHbl (QYHKIHH y = f(x) ¥ KacaTelbHas K ITOMY rpaduky,
MIpOBENICHHAs B TOUKE C abcIccoi x,. Haliaure 3HaUueHNE MPON3BOTHON QYHKIHU f(x)
B TOUKE Xx,.

Pewenue:

Hcnons3zyem reoMeTpudeckuil CMbIC MIPOU3BOIHOM: ['(x,) =ige, TI€ o — YTOJ MEXKIY
KacaTeJbHOM, MPOBEICHHON K TpaduKy (YHKIHH B TOYKE x,, M MOJIOKUTEILHBIM Ha-
npasjeHueM ocu Ox. V3 mpAMOyroibHOro TpeyrojibHUKA, KaTeThl KOTOPOTO JIeXkKaT Ha

. 9
NpsIMBIX x=2 U y=-1, a TUIIOTEHYy3a — Ha KacaTelbHOM!, HAXOAUM, UTO Ig0r = 5= 45.
Urak, f'(x,)=45.

Omeem. 4,5.

B 9 [wmHIp u KOHYC UMEIOT 00Iee OCHOBaHUE M OOIIYIO BEICO-

Ty. Beramcanre o0beM IIITHHIPA, €CIIA 00beM KOHyca paBeH 33. O

Pewenue:
O6bem ummMHIpa paseH V, =S, -H, o00beM KOHyca —

-H . Tak KaK KOHyC ¥ LIMJIMHAP UMEIOT o0lee OCHOBa-

ocH

V,, =S
3

HHE 1 O0ILLYI0 BBICOTY, TO V, =3V,

Kom 3

T.€. V,=3-33=99.
Omeem. 99.

B 10 [Ins omHOTO M3 TPEANPUATHH-MOHOIOINCTOB 3aBUCHMOCTh 00BEMa CIpoca Ha
MPOAYKINIO ¢ (EAWHUI] B Mecsll) OT ee IeHbl p (ThIC. py0.) 3amaercs GopmyIoii:
g=120-10p . OmpenenuTe MaKCHMAaIBHBIH YPOBEHb LIEHBI p (B THIC. py0.), IpH KOTO-
POM 3HaueHHE BBIPYYKH TPEINPUSATHS 32 MECALl r=g¢- p COCTaBUT He MeHee 350 Thic.

pyo.
Pewenue:

W3 ycnoBus 3aJa4d M3BECTHO, YTO OOBEM CIPOCA HA MPOMYKIMIO IPEANPHATHSI-
MOHOTIONIMCTA ¢ U €€ IIEHA p CB3aHBl COOTHOLIEHMEM g =120—10p. Pasmep BRIpyuKH
NPENPUATHUS 38 MECAL] », PABHBIA - p, T.€. r=(120-10p)- p, HE TOIDKEH OBITH MEHBILE
350. [To9TOMY MOYKHO COCTaBUTh HEPABEHCTBO, OTBEYAIOLIEE YCIOBHAM 3a/1auH.
Hepasencmeo.
Ilo ycrosuio 3adauu p >0

(120-10p)- p =350,
(12-p)-p =235,
12p-p*-3520,
p*—12p+35<0.

34



CocTaBuM 1 pemmM COOTBETCTBYIONIICC KBAAPATHOC YPABHCHHUC

p —12p+35=0,
D=12"-4.1.35=144-140=4,
+
L g,

TakuMm 00pa3oMm, KOPHH KBAIPaTHOTO YpaBHEHUS p, =5 U p,=7.
s pelleHnsi HepaBeHCTBa OTMETHM Ha YMCIIO-
BOM MpsIMOl p=5 W p=7, U pacCTaBUM 3HAKU BbIpa-

+ - +

JKEHHsI, CTOSIIEro B JIEBOW YaCTU IOCIEIHEro Hepa-
BEHCTBA.
MHOeCTBO TOYEK U3 OTpe3Ka [5;7] yHOBIETBOPAIOT yCIOBHAM 3aaud. Hau-
0oJIbIlIEE M3 HUX — 9TO YHCIO 7.
TakuM 00pa3oM, MakCHMajbHAas [€HA 32 CIUHHUIYY NPOAYKIHH IPEAIPUATHSI-
MOHOIIONUCTA — 7 THIC. PYO.
Omeem. 7.

B 11 Haiiaute Touky MEHEMYMa QYHKIHHA y = (x+20)e" .
Pewenue:
Haiinem npou3BoHyr0 QyHKIHHU y :
¥ =((x+20)e) = (x+20) - +(x+20)- (") =1-¢" ™ +(x+20)e* > - (x-20) =
=" +(x+20)e" (x-20) =" -(1+x+20)=e" - (x+21).

BBIsICHUM, NP KaKKX 3HAYCHHUSX x MPOW3BOJHAS paBHA HYJIIO, T.C. PEIIMM ypaB-
HeHHe y'=0 = " (x+21)=0 = x+21=0 = x=-21. [Ipu x<-21 mpousBoaHas
' <0,anpu x>-21 y">0. 3Ha4NT IPH U3MEHEHHH x OT —eo JO —21 QyHKIHMA yObIBa-
€T, a OT —21 JJ0 +oo — BO3pPACTAET, CJIEI0BAaTEIbHO, x=—21 SABIAETCA TOUYKOH MUHUMY-
Ma.

Omeem: -21.

B 12 MoTopHas J1o[ika Npoluia NpoTUB TeYeHUs peku 60 KM U BEpHYJIaCh B MYHKT OT-
MIpaBJICHNUS, 3aTPATUB Ha OOPATHEINA ITyTh Ha 4 Yaca MEHbIIIE, YeM Ha ITyTh IPOTUB TeUe-
HUsL. Halinure cKOpOCTh JIOOKHM B HETIOJBHKHON BOJIE, €CIIM CKOPOCTh TEUCHUS 2 KM/4.
OTBeT 1aiiTe B KM/4.

Pewenue:

IlycTh x KM/4 — CKOPOCTH MOTOPHOM JIOAKH B CTOsiUeH Boje, Toraa (x—2) KM/4 — CKO-
POCTB JIOAKK IPOTUB TEYEHHUs PEKH, a (x+2) KM/4 — 110 TeueHuIo peku. Paccrosinue B 60

o 60 60
KM IIPOTHUB TCUCHUA JIOAKA NPOUACT 3a —— Y, a IO TCUCHUIO 3a 72 4. Pa3HoCTh BO
X — X+

60 60
BPEMCHHU HA IIYTh MNPOTHUB U IO TCUCHUIO COCTABIISCT [——

4 uiu 4 4 1o ycno-
x=2 x+2

Buio 3ama4n. CocTaBUM ypaBHEHHE.
Ypasnenue.
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Io ycnosuto 3a0auu x >0

60 __60 _, 60—x>+4
x-2 x+2 (x-2)x+2)
%_ 152:1’ 64— x* _
Xoo x4 -2)x+2)
15(x +2)-15(x—2) (v-2)x s )
- 1=0, 64-x7 =0
(x=2)(x+2) (r-2)(x+2)%0
15x+30-15x+30-(* ~4) ¥oefer2)# 0.
(x—2)(x+2) ’

W3 BTOPOTO yCIIOBUSI CUCTEMBI CIEIYET, YTO x#2 U x #-2. Pemmm nepBoe ypas-
HEHHUE CUCTEMBL: 64—x’=0 = x’ =64 = x=18.
Htak, ucxoqHoe ypaBHEHHE PABHOCHIIBHO CIICAYIONICH CHCTEME

[x = -8
x =38 . | x=-8
£ a, CJIE0BATEIbHO, COBOKYIIHOCTH YCIOBUI .
X x=8
X #+ =2

O4YeBUIHO, YTO TOJIBKO x =8 YIOBJIETBOPSET YCIOBHIO 337auul x >0, 3HAYUT CKO-
POCTh MOTOPHO¥ JIOJIKH B HEITOJIBMYKHOW BOJE 8 KM/4.

Omeem: 8.

Yacthb 2

Hns 3anucu pewenuti u omeemos 3adanus C 1-C 6 ucnonvsyiime onanx omeemos Ne 2. 3anu-
wume CHaYaNA HOMep BbINONHAEMO20 3A0AHUs, a 3ameM NOJIHOoe 0DOCHOBAHHOE peuleHue.

y {121°°5"—2.11°°5-*+1=0,

C 1 Pemure cucremMy ypaBHEHUH , )
77 —sinx =0.

Pewenue:
[epBoe ypaBHEHHE CHCTEMBI, C TOMOIIBIO 3aMeHbl 11°95* =t e t > 0, cBogUTCS K
kBaapatHoMy t? — 2t + 1 = 0. D10 ypaBHeHue paBHOCHIBHO (t — 1)? = 0, peruenuem
KoToporo sBisercs t = 1. Bo3Bpamasce Kk MCXOAHON MEpeMEeHHOH, MOTyYlM ypaBHe-
uue 11°°5% = 1, u3 kotoporo cieayer, uro cos x = 0.

U3 0CHOBHOTO TPMTOHOMETPUUECKOTO TOX/ECTBA COSZ x + sin? x = 1 nonyuaewm,
yTO Sinx = *1.

Bropomy ypaBHeHMIO cucTeMbl 7Y% —sinx =0 ynoBIeTBOpSET TONBKO
sinx = 1, Tak kak 7¥** > 0 npu 061X 3HaueHUAX V. KopHeM ypasHenus 774 — 1 =
0 sBnsietcsa y = —4.

Takum 00pa3om, UCXO/HAsE CHCTEMa PAaBHOCUIIbHA

T
{sinx=1, x==—+4+2mmn€e’z
=—4 = 2
y y = —4.
Omeem.: (g + 2mn; —4) ,NEZ.
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CoaepsxaHue KpuTepus Banibl

OO00CHOBaHHO I10JTY4Y€EH ITPaBHIbHbBIA OTBET 2

[Tonyden oTBeT, HO pemieHNe HEBEPHO TOJBKO M3-3a TOrO, YTO HE YYTEHBI Orpa- 1
HUYEHHS HA 3HAK WM BEIUYUHY BBIPAXKEHHUS COS X (Sin x)

Penienue He COOTBETCTBYET HU OJTHOMY U3 KPUTCPUECB, NIEPCUUCIICHHBIX BBILIC 0

C 2 B n0psaMOyrosbHOM  Hapajelienuinene B c
ABCDA,B,C,D, W3BeCTHBl pebpa: AB=8, AD=6,
CC, =7. Haiinute yrosn Mexny IIOCKOCTAMU CD,B, U
AD,B,. °
Pewenue: W
1. Mposenem A;E; L B,D; u C;F, L B,D,, W
CJIEZIOBATEIBHO, IO TEOpEME O TpeX HEepHeHAUKYIIS-
pax AE; L B;D, u CF, 1 B,D;. BN LN #{{--5)¢,
2. Ilposenem E C, Il F;C, Torna £AE;C, — uc- 2B
KkoMslit, u ZAE;C, = 180° — LAE,; A, — £CF,C;. A D,
3. Paccmotpum ABA;Dy n AD,C;B;: A{D; =
B:Cy, A;By = D,(Cy, B;D; — obmas. 3uaunt AB; A, D; = AD,C; B, 110 TpeM CTOpOHaM.
4. U3 pasenctBa AB{A;D; u AD;C;B; cienyeT paBeHCTBO COOTBETCTBYIOIIMX
3JIEMEHTOB TPEYTONBHUKOB, T0O3TOMY A1 E; = C;F;, KaK BBICOTHI.
5. U3 AB{AD;, tne £A; = 90°, A,B; =8, A;D; = 6, o Teopeme ITudaropa,
nMeeM:
B,D} = A{B? + A,D?, B,D? = 8% + 6 = 64 + 36 = 100, B;D; = 10.

1 1
6. SABlAlDl = EAlBl . A1D17 SABlAlDl = E . 8 . 6 = 24‘, KpOMe TOro, SABlAlDl =

2SAB1A1D4 2:24 24
—, AE; = =

1
EB1D1 - A,E;, cnenomatenbHo, A{E; = o = 5 % 3HauMt, M

ByD; 10
C,F, = ?

7. U3 AAAE;, tie £A; = 90°, 110 onpesiesieHMIo TaHTeHCa YIUIa B MPSIMOYTOJIb-
HOM TPEYroJbHUKE MOXKHO 3amnucarh, uto tgZAE; A, = 7:% =7- % = ;. Takum 00-

pasom, LAE A, = £CF,C; = arctg %-
= 0 _ 35 _ 35 _ 0_ 35
8. £AE,C, = 180° — arctg Sa arctg—- = 180° — 2arctg e

Omeem: 180° — 2arctg >,

ConepixaHue KpuTepHs Banabl
OO0O0CHOBaHHO IIOJY4Y€EH MPaBHIbHbBIA OTBET 2
Crioco6 HaxOKICHHS UCKOMOTO yIJa BEPCH, HO MOJIyYCH HEBEPHEIl OTBET WIH pe- 1
IICHHUE HE 3aKOHYCHO
Pemienne He COOTBETCTBYET HH OTHOMY U3 KPUTEPUEB, IIEPEUUCICHHBIX BhIIIE 0

log, x —log,q x
logls(z—x)—log36(2—x)
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Pewenue:
Haiinem o0macTh NOMYyCTHMBIX 3HAYEHHWH HMCXOJHOTO HEPABEHCTBA, OMPEICIIIEMYIO

x>0
CIIEYIOLIMMH YCJ'IOBI/ISIMI/IZ{ 2—x>0
log,5(2 —x) —logze(2 —x) # 0.

Permum MOCJICAHCC N3 HCPABCHCTB!

log,5(2 —x) —logze(2 —x) # 0,

log,5(2 — x)
10g18(2 - X) - 1;2’17 * 0,

log,g(2 — (1— ) ,
0g15(2 — x) Tog,s 36 #0

log,5(2 —x) #0,
2—x#1,
x # 1.
3anmcaHHas CUCTEMa YCIIOBUH, ONPEAeTsIonas 00JIacTh JOMYyCTUMBIX 3HAYCHHIH,
MIPUMET BUJT

x>0 x>0
2—x>0 = x<2 = x€e(0;1)u(1;2).
x+1 x+1
[IpeoOpaszyem BhIpaKEeHUE, CTOAIICE B YACIUTEIC JICBOW YaCTH UCXOTHOTO Hepa-
BCHCTBA

log;x  logzx 1 1
logg x —logig x = - = logs ( ) =

o237 =1 - -
log; 9 log; 18 083 %\2 log3(9 - 2)

1 1

=082 (; =7 1ogy2) = o8

2+logz2—2 logz2-logzx
2(2+log;2)  2(2+logs2)

3HaMeHaTeIb TOH JKe Z[pO6I/I MOJKET OBITh MpPEaACTaBJICH KaK

log;(2 —x) logs(2 —x)
log;g(2 — x) —logs6(2 —x) = lsg3 18 l;g3 36 =

= logs(2 = x) (log3(9 -2) - logs(9 - 4)) a

1 1
= logs(2 = %) (2 +log,2 2+ 2logs 2) -

~ log,(2 )2+210g32—2—log32_ logs 2 - log;(2 — x)
T 0B T (2 T logs 2)(1 + log; 2) | 2(2 + logs 2)(1 + logs 2)°

38



Takum 06p330M, HCXOOAHOC HCPABCHCTBO IIPUHUMACT BUJ

logz2-logzx  logs2-logs(2 —x) 5
: < loggz 3%,
2(2+1log52) 2(2+1log;2)(1 +1og;2)

logs 2 -logzx 2(2 +log;2)(1 + log; 2)
2(2+1logz 2) logs 2 - log;(2 — x)

<log¢ 3,

logs x

1
—(1+1 2) £ —,
log3(2—x)( *10gs )_log36

logs x

—10g3(2 = (1 + log,

) S ————.
)_1+log32

UYucno 1 + logz 2 — monmoxwurensHoOe, T.K. 2 > 1, a, cinegoBareibHO, logs 2 > 0,
MO3TOMY TIOCJIETHEE HEPABEHCTBO MOXKHO MEPENUCcaTh, KaKk

2

logs x ( 1 )
log;(2—x) ~ \1+1log;2/ °

BeisicHUM moBeieHuEe QYHKIUH 1085 ¥ npu x € (0;1) U (1;2).
logsz(2—x)

Ecm0<x<1l,tT0-1<-x<0ul<2-—x<2 Orcioga, B ciIy Bo3pacra-

Hus ¢yakimn logs x, momydaem, wro logzx <0, log;(2—x) >0, a, 3Hauwmr,
logs x

log;(2—x) ’

Ecmm ke 1<x<2, 10 -2<—-x<-1, 0<2—-—x<1, a, clienoBareibHO,

_ logs x

logzx > 0,logz(2 —x) <0 e <0.

10 03Hauaer, yro npu Beex x € (0;1) U (1; 2), ucxoaHoe HEPaBEHCTBO BBIIOJI-
HSAETC.

Omeem: (0;1) U (1; 2).

Coaep:xkaHue KpuTepusi Baniast
OO0OCHOBaHHO IOJIy4€H NPABUIIBHBII OTBET 3
OGOCHOBaHHO HOJIY4YCH OTBET, OTIIMYAOMIUKCS OT BEPHOI'O TOJIBKO KOHCYHBIM YIHC- 2
JIOM TOYEK
ITostyueHHBIH OTBET HEBEPEH, HO PElLICHHE COAEPIKUT MEePeXxo] OT UCXOAHOTO Hepa- 1
BCHCTBA K BEPHBIM PallHOHAIBHBIM HEPAaBEHCTBAM
PenreHue He COOTBETCTBYET HH OJTHOMY U3 KPUTCPHUEB, IIEPSUNCIICHHBIX BBIIIC 0

C 4 B okpy>XHOCTH, painyc KOTOpOH paBeH 5, mpoBeaeHa xopaa AB=8. Touka C Je-
JKUT Ha XOpIe AB Tak, yTo AC:BC=1:2. HaiiiuTte paguyc OKpYy>KHOCTH, Kacarolencs
JlaHHOM OKPYKHOCTH M Kacarolleics Xopasl 4B B TOUke C.

Pewenue:
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Bo3MOHBI 11Ba CTydast pacIiooKEHHUsI BICAHHON OKPYKHOCTH: IEHTPBI OKPYKHOCTEH
PacHoIOkKEHBI 110 OJJHY WIIH 110 pa3HbIe CTOPOHBI XopAbl AB (cM. puc.).

1. O6o3naunM gepe3 O u 0; — HEHTPBI OOJBINECH U MEHBIICH OKPYKHOCTEH, 1 —
panuyc MeHbIIei OKPY>KHOCTH.

2. ITycts Touka D € AB, Tak utro AD = DB = 4, torna AODB — npssMOyTOJIbHBIH
(AADO = ABDO 1o TpeM cTOpoHaM).

Puc.1 Puc. 2

3. U3 ABDO, rne «D = 90°, BD = 4, BO = 5, no Teopeme Iludaropa umeem:
D0? = BO? —BD?,D0%? =52 —42=25-16 =9, D0 = 3.
4. Tlo ycnoButo Touka C nemut AB Tak, uto AC:CB = 1:2 u AB = 8, a 3Hauur

Aac=2%cp=2
: > 16 4
5.CD = BC — BD, cnenoBarenbuo, CD = 5~ 4 = 7
6. Ilpoenem OF Ttak, uto OF || ABu E € OCy, Torna AO,EO — npsSAMOYTONbHBIH,
4
npuuem EO = e 00; =5-r.
B mnepBom ciyuae (puc. 1): O,E =3 +7r u cormacHo Teopeme Iludaropa

00% = 0,E% + EO?%. CocTaBuM M PellUM ypaBHEHHE:
2

(5—r)2=(3+r)2+(§) ,

16
25—10r+r2=9+6r+r2+?,

16
6r+10r=25—9—?,
16r =16 16
r= 5
=1-=
" 9
8
r—9.

Bo BropoM cnyuae (puc. 2): 0,E =r —3 u pasencrso 007 = 0,E? + EO?

MMPUHUMACT BU!
2

(5-nt=0-92+(5).,
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16
25—10r+r2=r2—6r+9+?,

10r—6r=25—9—19—6,

16
4r=16—?,
r=4—g
36 — 4

r= 9

32

rzg.

8 32
Omeem: 5w .

CopepixaHue KpuTepHs Banasl
PaccmoTpeHbl Bce BO3MOXHBIE T€OMETPHYECKHE KOH(GHUIYpallMu W TOJy4eH mpa- 3
BUJIbHBIM OTBET
Paccmorpena xorsi Obl 0JjHa BO3MOXKHAs KOH(UIypauus, AJIs KOTOPOH IOJy4EeHO 2
MIPaBHJIHOE 3HAUYCHNE HCKOMOH BEINYMHBI
Paccmotpena xotTst ObI 0/1Ha BO3MOXKHAsl reoMeTpuyecKas KoHUrypauus, uist KoTo- 1
Poii osty4eHo 3HaYeHHe UCKOMOMH BEIMYUHBI, HENIPaBUIIbHOE M3-3a apudMeTHyecKoil
OIIHOKH
Pemienne He COOTBETCTBYET HH OJTHOMY M3 KPUTECPHEB, IEPCUHCICHHBIX BbINIEC 0

C 5 Haiigure Bce 3HaU€HUS a, IPU KAKAOM U3 KOTOPBIX Jro0ast mpsmasi, MeprneHIuKy-
JSIpHAsT OCH OpAMHAT, UMEET HEUeTHOE YHCIO OOmMX To4eK ¢ rpadukoM (QyHKIUH

f(x)=(2a-3)x—(x+3)|x-al.
Ilpuseoém asmopckoe pewienue OanHol 3a0ayu:
1. ®yHKIMS f UMEET BUL!

a) mpu x2a: f(x)=(2a-3)x—(x+3)x—a)=—x*+(Ba—6)x+3a, nosTOoMy €e rpadux
3
€CTh 9acTh MapaboIIbl C BETBSAMM, HANPABICHHBIME BHU3, H OCBI0 CAMMETPHH X = Ea_S;

6) mpu x<a: f(x)=Q2a-3)x+(x+3)(x—a)=x>+ax—3a, MOITOMY €€ rpaduK €CTh

1
4acThb napa60m,1 C BCTBsAMU, HAIIPABJIICHHBIMHU BBEPX, U OCbIO CUMMECTPUU X = _Ea .

Bce Bo3MoskHbIe BUbI rpadrka QyHKIUK f(x) TOKAa3aHbl HA PUCYHKAX:

2. I'paduk dyskmmu f(x) coctouT u3 ABYX vacteir mapabos. JIrobasi ropu3oH-
TallbHas TMpsIMasi MepecekaeT TOT rpadMK B HEUYSTHOM YKCIIE TOYCK TOT/A W

TOJIBKO TOI'Jia, KOorjga (byHKIII/IH MOHOTOHHA Ha BCEH YMCIIOBOM HpHMOﬁ.

3. Ha neBoM mpoMexyTKe MOHOTOHHOCTH (DYHKIUS f(x) yObIBaeT. 3HA4UMT, OHA
JIOJDKHA yOBIBAaTh Ha BCel umciioBoil mpsmoit. [losTomy BepmmHbI mapabod,
OTIMCaHHBIC B IYHKTaX @) U 6), He JOJDKHBI MPUHAICKATH TpaduKy QYHKIIUN
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f (%) nnm MOryT HaXOJUThCS B TOUKE «CKIICHKN» 1apadoi. DTO BO3MOMKHO TO-
r/1a ¥ TOJBKO TOTJa, KOoria
a<é6,

- <
3a<0 & @S0

3 3<g< 1
Ea Sas Ea (=4 {

(|

x‘r

»
-}a 3a-3a x 1a-3 -}a
Omegem: a<0.
Coaep:xaHue KpuTepus Baaasl
OOO0CHOBaHHO I1OJTY4Y€H [TPaBUIbHbINA OTBET 4
IMonyuen BepHblii oTBET. Pelenne B 1e1oM BepHOe, HO JIMHOO MMeeT mpobens! (Ha- 3

puMep, He OIMICaHbl HeOOXOJMMbIC CBOMCTBA (DYHKIIUH), JINOO COAEPKUT BHIYUCIIH-
TEJIbHBIC OLINOKH

BepHo paccMOTpeHBI Bee cilyda pacKpbITust Moay:ieil. IIpu cocraBieHun uim pere- 2
HHH YCIIOBHI Ha apaMeTp JOIYIIEHbI OMUOKH, B Pe3yIbTaTe KOTOPBIX B OTBETE JIH-
60 MpHoOpeTeHbl IOCTOPOHHUE 3HAUEHUs], IMOO YacTh BEPHBIX 3HAYEHUI MOTepsiHa

Xortst ObI B OJJHOM M3 CIIy4aeB PacKPBITHS MOAYJIS COCTaBJICHO BEPHOE YCIOBHE Ha 1
rapameTp JIH00 OCTPOCH BepHBIii 3cKU3 rpaduka GYHKIMHU LEIOM
Pemienne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX BhIIIE 0

C 6 Haiimure Bce TpOiiKM HATYpPAIBHBIX YUCEN k, m U n, YAOBICTBOPSIOIINE ypaBHE-
HUIO 5-kl=ml-n! (1!=1; 2!=1-2; n!=1-2-...-n).
Tlpusedém asmopcroe peutenue OanHol 3a0adu.

l.Takxkakm! =5-kl+n,n<muk <m.

2.Myctb k <n,torma 6-n!=5-kl+nl=m!>Mn+1)- -nl, orkyra 6 > n +
luk<n<5.

3.Mycte k >n, rorma 6 - k! =5 -k!+nl=m! > (k+1)-k!, orkyna 6 > k +
lun<k<5.

4. Nanee koHeuHbIM repebopom 3nadenuit 1 <n <5, 1 < k < 5 Haxomum Bce
pelieHus.

Omgem:k=n=1m=3;k=n=5 m==6.
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CopepixaHue KpuTepusi Banabl
O60CHOBaHHO IMOJYYEeH MPABHIbHBIN OTBET 4
OTBeT npaBUiIeH, KOHEYHOCTh nepedopa obocHoBaHa. OnHAKO HpH Hepedope Jomy- 3
[IeHB! apr(METHYECKHE OIINOKN MM IIPOOEIIbI
OTBeT NpaBUJIEH U NOJIyYeH KOHEUHbIM nepebopoM. OHaKO KOHEUHOCTh nepedopa 2
He 000CHOBaHa
IpuBesnen xotst Ob OMMH M3 MPABHIBHBIX HAOOPOB M MPOBEPEHO, YTO MPH IOJCTa- 1
HOBKE B YPaBHCHHE I10JIy4aeTcsi BEPHOE YHCIOBOE PABEHCTBO
PernieHne He COOTBETCTBYET HH OHOMY U3 KPHTEPHUEB, IIEPSUNCICHHBIX BBILIE 0

2.4. 3ajauu AJ11 CAMOCTOSITEILHOTO pelieHust

Bapmuant 1
Yacrp 1

Omeemom na 3a0anuss B 1 — B 12 Oonocno 6vims yenoe yucio uiu KOHEUHAs OecmuyHas
0pobb. Omeem cnedyem 3anucambv 6 Onank omeemog Ne 1 cnpasa om nHomepa 6blnoOIHAEMO0
3a0anus, Hauunas ¢ nepeotl knemoyxu. Kaxcoyio yugpy, snak munyc u 3anamyio nuwiume 6 om-
0enbHOll KilemoyKe 8 COOMBemcmsull ¢ npugedeHHviMu 6 bnamnke oopasyamu. Eounuyst usmepe-
HUll nucams He HYICHO.

B 1 B mauke 250 nmucros Oymaru ¢opmara A4. 3a Henmemo B oduce pacxomxyercs 600
nuctoB. Kakoe HauMeHblee KOIMYECTBO Madyek Oymaru Hy>KHO KyHHTh B oduc Ha 9
HEeIEeIb?

B 2 Ha pucyHke *HpHBIMH TOYKaMH NOKa3aHa IeHa IIMHKA HA MOMEHT 3aKpPBITHs OHp-
JKEBBIX TOProB BO Bce padoune auu ¢ S mo 18 ¢espanst 2008 roxa. Ilo ropuzonTtanu
YKa3BIBAIOTCA YHCIIa MeCsIla, [0 BEPTUKANM — IIeHa TOHHBI IMHKa B gomiapax CIHIA.
J1st Hars I JHOCTH XHMPHBIE TOYKH Ha PHCYHKE COEIMHEHBI TnHKeH. OnpenennTe 1o pu-
CYHKY HaUMEHBIIYIO LIeHY IIMHKAa Ha MOMEHT 3aKpbhITHs TOProB B IepHox ¢ 6 mo 15
(despains (B momnapax CIIA 3a ToHHY).

[ii B 3 Haiinute kopeHb ypaBHEHUS +2x+5=7.
2430 |
2410 | B 4 B tpeyronsauke ABCyron C paseH 90°,

. . 7 .
2390 | sind= T AC =415 . Haiinute 4B.

2370 |

B 5 Jlns crpouTensCcTBa rapaka MOXKHO HC-
MIOJIB30BATh OJIMH U3 JIBYX THIIOB (DyH/IaMEHTa!
OeToHHBI WM neHoOnouHblit. s dyHna-
¢ MEHTa U3 TMEHOOJIOKOB HeoOXoaummo 2 KyOo-
s 6 7 8 11 12 13 14 15 1s MeTpa MeHOGIOKOB M 3 Memka nementa. J{ms
6eronHOro (yHIaMEHTa HEOOXOAUMO 2 TOHHBI
me6Hs n 20 memkoB nemenrta. Kybomerp me-
HOOIOKOB cTouT 2250 py6ieii, mebeHs ctout 560 pyOueit 3a TOHHY, a MEIIOK I[eMEHTa

espats 2008 2.
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crout 200 py6ueit. Ckompko pyOieli mpuaeTcs 3aIIaTUTh 3a MaTepHall, €CIIH BEIOPATh
caMmblil IemeBblil BapuaHT?

B 6 Haiinute mmomiags TpeyronbHUKA, H300pakeHHOTO Ha |

o 1
KIIeTdaroil 6ymare ¢ pazsMepoM KineTkd 1 cMx lcm (em. p u- s
cyHOK). OTBeT JaiiTe B KBaIpaTHbIX CAHTUMETPaXx.

vt = B 7 Haiinute 3HaueHue BbIpa-
[ || | on. s
JKeHus 64°%° .

1 [\y =0 B 8§ Ha pHCYHKEe H300paXkeH
0 ;  Tpadux mpousBoxHoil ¢yHkium /. Hailinnre abGcumccy
L A

TOYKH, B KOTOPOW KacarelnbHas K rpaduky y=f(x) ma-
pajuiesipHa OPSIMON y =—x+2 WU COBIAAAET C HEH.

B 9 [lumuHIp M KOHYC MMEIOT oOIllee OCHOBaHUE U 00-
LIYIO BBICOTY. Bhruncnure 00beM MUIHHIPA, €CId 00beM KOHYycCa

paBeH 78. Q

B 10 /{ns ogHoro m3 npeanpusTHH-MOHONONMCTOB 3aBUCHMOCTh
o0beMa cripoca Ha MPOAYKLIHUIO ¢ (SIUHUI] B MECSI) OT €€ IIEHBI
p (TBIC. pY0.) 3amaeTcs popMyoi: ¢=40-5p. Onpeaenure Max-
CHUMaJIbHBIH YPOBEHb LIEHBI p (B THIC. Py0.), IPH KOTOPOM 3Haue-
HUE BBIPYYKH IPEANPHUATHS 32 MECALl r =q - p COCTaBUT HE MeHee 75 ThIC. pyo.

B 11 Haiigute Touky MakcumyMa QyHKIuU y = (12— x)e™"2.

B 12 Ot npucranu 4 K NpUCTaHU B, PacCTOSHUE MEXTy KoTopbiMu 240 kM, oTmopa-
BUJICSI C IOCTOSIHHOM CKOPOCTBIO IEPBBIH TEIIOXOJ, a uepe3 | uac mociie 3Toro ciaeaoM
3a HUM CO CKOpOCTBIO Ha 1 kKMm/4 Ooublieii oTmpaBmiics BTopoil. Haiinure ckopocTs
MIEpBOT'0 TEIJIOXO0/a, €CIIU B ITYHKT B 00a TEeIuioxoaa NpuObUM oJHOBpeMeHHO. OTBeT
JlaiiTe B KM/4.

Yacrth 2

Jns sanucu pewtenuii u omeéemog 3adanusi C 1-C 6 ucnonwsyiime oiank omeemos Ne 2. 3anu-
wiume CHaYaNa HOMEp BbINOIHAEMO20 3A0AHUSL, d 3ameM NOJIHOe 0DOCHOBAHHOE peuleHUe.

36casx N 6cusx +1= 0,

C 1 Pemnte cucteMy ypaBHEHHUH o
477 +sinx =0.

C 2 B npsmMoyroipbHOM mapajuienenunene ABCDA B,C,D, W3BECTHbI pedpa: AB=8,
AD=6,CC, =6. Hailigute yron Mexay miockocTsiMu CD,B, U AD,B, .
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log, (2—x)—10g15(2—x)
log,s x—log,s x

C 3 Pemmre HepaBEHCTBO <log,9.

C 4 B okpyxHocTH, paguyc KoTopoil paBeH 80, nmpoBeneHa xopaa 4B =96. Touka C
JIC)KUT HA XOpHe 4B Tak, uTo AC:BC=1:3. Haiinure paguyc OKpyKHOCTH, Kacarollen-
Cs1 JAaHHOW OKPY>KHOCTHU U Kacarolleics XOpAbl 4B B Touke C.

C 5 Haiigure Bce 3Hau€HUS a, MIPU KAXKAOM U3 KOTOPBIX Jro0asi mpsimasi, MepneHIuKy-
JSIpHAsE OCH OpAMHAT, UMEET HEUeTHOE YHCIO OOIMX To4eK ¢ rpadukoM (QyHKIMH

f(x)=Ba+2)x—(x-1)|x—al.

C 6 Haiinute Bce TpOIKHU HaTypalbHBIX YUCEN k, m U n, yIOBICTBOPAIOIINE ypaBHE-
HUIO k!=3-mH6-n! (1!=1; 2!'=1-2; n!=1-2-...-n).

Bapuanr 2
Yacrs 1

Omeemom na 3a0anuss B 1 — B 12 oonocno 6vims yenoe Yucio uiu KOHEUHAs OecamuyHds
0pobb. Omeem cnedyem sanucamov 6 OaanHk omeemos Ne 1 cnpasa om HoMepa 6bINOIHAEMO20
3a0aHUsl, HAYUHAs ¢ Nepeoll Kiemouku. Kaxcoyo yugpy, 3Hak MuHyc u 3ansamyro nuwume 8 om-
0ebHOll KIlemouKe 8 COOMBemcmesull ¢ npugedeHHviMu 6 bnamnke oopasyamu. Eounuyst usmepe-
HULl NUCAMb HE HYIICHO.

B 1 B nauke 250 mucros 6ymaru ¢popmata A4. 3a Henmenro B oduce pacxomxyercs 1400
naucToB. Kakoe HauMeHbIIee KOJIMYECTBO Mavyek Oymarn Hy)KHO KyIHTb B oduc Ha 6
HeJlelnb?

B 2 Ha pucyHke >XUpHBIMH TOYKaMH ITOKa3aHA
[IeHa IMHKA HAa MOMEHT 3aKPBITHS OHPKEBBIX
TOProB BO Bce padoune auu ¢ 30 okTsa0pst mo 12
Hos0ps1 2007 roma. Ilo ropu3oHTaMM yKa3bIBa-
FOTCS YUCJIa MECsIIa, 110 BEPTUKAIM — [IeHa TOH-
HbI IMHKa B fojutapax CIIA. [y HarnsaAHOCTH
JKUPHBIE TOYKH HA PUCYHKE COEAMHEHBI JIMHU-
eil. OnpeenuTe MO PUCYHKY PA3HOCTb MEXIY
HanOOJbIIE W HaWMEHbIIEH [EHON LHMHKA Ha
MOMEHT 3aKpPbITHS TOPrOB B YKa3aHHBIH MEPHOJ
(B momnmapax CIIA 3a ToHHY).

2730
2690
2650

2610

oxmsbpy-noaGps 2007 2, B3 Haﬁ)II/ITe KOPEHb YPaBHEHUS 5x—-4=6.

. 5 o
B 4 B tpeyronsruke 4BCyron C paseH 90°, sin 4 =g AC= J11. Haiinure 4B.

B 5 [t ctponTenbcTBa rapaka MOYKHO HCIIONIB30BAaTh OJUH U3 JBYX THUIOB (yHIaMeH-
Ta: OETOHHBIHN WM TeHOOMOYHbIH. {11 pyHIaMeHTa i3 IeHOOIOKOB HE0OX0IMMO 3 Ky-
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6omeTpa eHoO0I0KOB U 4 Mernka rieMeHTa. J{is1 6eToHHOTO (pyHIaMeHTa He00X0IUMO 3
ToHHBI 1IeOHs 1 30 MemkoB niemMeHnTa. Kybomerp nenobmokos crout 2400 pyOnei, mie-
6enp crout 720 pyOmnei 3a TOHHY, a MemoK IemeHTa ctouT 200 pyOieit. Ckombko
pyOJieli mpumeTcs 3alIaTHTh 3a MaTephal, €Cld BBIOpaTh

camblii IeleBbIi BapuaHT? L | fom

B 6 Haiigure mmomans TpeyrojibHHKA, U300paKEHHOTO Ha
KJIeT4aToi Oymare ¢ pazmepom Kietku 1 cM* 1 cM (cM. p u-
cyHOK). OTBeT gaiiTe B KBaJpaTHBIX CAaHTUMETPaX.

B 7 Haiinute 3HaucHUE BRIPAKECHUS 498712

- - B 8 Ha pucynke wuzoOpakeH TrpaduK POU3BOITHOMN
¢yukuun . Halinnre abcumccy TOYKH, B KOTOPOH Kaca-
TeNpHAs K TpaduKy y=f(x) NapauieIbHa MPIMOIH
y=2x+7 WIH COBHAJAET C HEll.

e s

B 9 [uwmuHap u KOHYC UMEIOT o01ee

OCHOBaHHE ¥ OOy BBICOTY. BbI- Q

YHCIUTE 00BEM LUIUHIPA, €CIH 00b-
€M KOHyca paBeH 15.

B 10 I[JI;{ oz[}iofo u3 HpéaHpHaTHﬁ-MOHOHOJIHCTOB 3aBUCHMOCTh

o0BeMa crpoca Ha MPOIYKINIO ¢ (SIUHUI] B MECSI) OT €€ IEHBI p

(TeIC. pY0.) 3amaercs Qopmyinoi: ¢g=50-10p. OnpenenuTe MakCUMaJbHBIH ypOBEHb
LEHBI p (B TBIC. py0.), PU KOTOPOM 3HAYCHUE BBIPYUYKH MPEIIPHUITHS 32 MECSILL r=q - p
coctaBuT He MeHee 60 ThIC. pyo.

B 11 Haiinure Touky MUHUMYMa QYHKIMEA y = (x+14)e" ™.

B 12 MotopHast 70/ika OpoILia MPOTUB TeYeHHs pekr 99 KM U BepHYJIACh B MyHKT OT-
MPABJICHUS, 3aTPATUB HA OOPATHBIA MyTh Ha 2 Yaca MEHbIIIE, YeM Ha MyTh MPOTHB Teue-
aust. Haiiaure ckopocTh JIOAKA B HEMOABIKHON BOJIE, €CIIM CKOPOCTEH TedeHUs 1 Km/d.

Ot1BeT gaiiTe B KM/4.

Yacrs 2

Jns sanucu pewenuii u omeéemog 3adanusi C 1-C 6 ucnonwsyiime onranx omeemos Ne 2. 3anu-
wime cHayana HoOMep BbINOIHAEMO20 3A0aHUs, d 3ameM NOJHOe 000CHOBAHHOE peuleHue.

255inx _2_55inx +1= 0’

C 1 Pemure cuctemy ypaBHEHHH L
27" —cosx =0.
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C 2 B npsmoyroiapbHOM mapajuienenunene ABCDA B,C,D, W3BECTHbI pedpa: AB=5,
AD=12,CC, =7. Halizute yrona Mexay IockocTsMu CD,B, U ADB,.

log,s x—log, x
log,5(2—x)—log, (2—x)

C 3 Pemnre HepaBEHCTBO <log, 25.

C 4 B oxpyxHocTH, panuyc KoTopoi paseH 10, mpoBeneHa xopra 4AB=96. Touka C
JIEXKUT Ha XOpHe 4B Tak, uTo AC:BC =1:3. Halinure panunyc OKpyHOCTH, Kacarolen-
Cs1 TaHHOM OKPYXKHOCTH M Kacarolencst Xopapl 4B B Touke C.

C 5 Haiigure Bce 3HaUCHUA a, IPHU KKAOM U3 KOTOPBIX Jr00ast mpsmast, MepreHInKy-
JSIpHAsT OCU OPJMHAT, UMEET HEYETHOE YUCIIO OOMMX TOYeK C rpadukoM (QYHKITIH

f(x)=Ba-2)x—(x+-1)|x—al.

C 6 Haifnute Bce TPONKH HAaTypaJIbHBIX YUCEN k, m U n, YIOBICTBOPAIOIINE ypaBHE-
HUIO 2-kl=m!-2-n! (1'=1; 2!=1-2; nl=1-2-...-n).
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A.P.Pszanosckwuii, [1.B.Cemenos, 1.H.Ceprees - M.: Dkemo, 2009.

2. Enunbiit rocynapctBeHHblid 3x3amer 2009. MatemaTtuka. YHHUBeEpcalbHbIE Ma-
Tepuaibl s noarotoBku ywammxcs/ GUIIN aBropsl cocraButenn: FO.A.I'naskos,
JL.O. Jenumena, I'.A.Kpacusuckasi, A.P.PszanoBckuii, [1.B.CemenoB - M.: MHTemIeKT-
entp, 2009.

3. Emunelii  rocynmapctBeHHBIH  ok3ameH  2010.  Maremaruka.  YdeOHO-
TPCHUPOBOYHBIE MaTepHaNbl Uil HoAroroBkw yuamuxcs / OUIIA  aBTopsl-
cocraputenu: Smenko U.B., CemenoB A.JI., Beicoukuit WU.P., T'ymun J./., 3axapos
I1.1., audepos B.C., [Tocunensckuit C.E., CemenoB A.B., CemenoBa M.A., Ceprees
W.H., CmupnosB B.A., [llectakos C.A., [lInons 1.9. - M.: Unaremnext-Lientp, 2009.

4. EI'2-2010: Maremaruka / ®UIIN aBropsi-coctaButenu: Smenko WU.B., Ceme-
HoB A.JL., Beicoukuii M.P., I'ymun [1.J1., 3axapos I1.U., [Tandepor B.C., Ilocunens-
ckuii C.E., CemenoB A.B., CemenoBa M.A., Ceprees 1.H., CmupuoB B.A., IllectakoB
C.A., llInons A.9.- M.: Actpens, 2009.
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5.EI'> 2010. Marematuka. TumoBele TectoBble 3amanus / W.P.Bricorkwuii,
A.JA.U'ymun, T1.M.3axapos u np.; moxn pen. A.JI.Cemenosa, 1.B.fmenko. — M.: U3na-
TeNbCTBO «OJK3amen», 2010. — 55 c.

6. Orimmunnk ET'D. Marematuka. Pemenne croxubix 3amgad / ®UIIN aBTopsl co-
crasutenu: [landepos B.C., Ceprees U.H. - M.: UnTemnekt-Lentp, 2010.

7. Camoe mosiHOe WM3/laHME TUIMOBBIX BApHAHTOB pealbHbIX 3amaHuilt EI'D. 2009.
Marematuka/ ®UIIN  aBtopsl  cocraButenu: B.M.HWmmua, JI.O.Jlenumena,
E.M.Boituenko- M.: Actpens, 2009

8. Camoe monHoe U3AaHUE THUIOBBIX BapUaHTOB pealbHbIX 3amaHuit EI'D: 2010:
Maremartuka /aBTopbi-coctaBurenu: W.P.Boiconkuit, JI.J.I'ymn, T1.1.3axapos u ap.;
oz pen. A.JI.Cemenona, 1.B.SImenko - M.: ACT: Actpens, 2010. —93 c.

Yueonbie mocodusi ¢ rpudom " Jonymeno @PUIHN k ucnoib30BaHUIO B
yueOHOM npoiecce B 00pa3oBaTe/IbHbIX yupexaeHusax"

1. EI'D. Maremaruka: Pa3gatounslii maTepuan TPEHUPOBOYHBIX  TECTOB
/Huxymxkwuna C.J1., Cynasras O.U. CII6.: Tpurosn, 2008.

2. Eaunblii rocynapcTBeHHBIH 5K3ameH: Marematuka: KOHTpoJbHBIE H3MeEpU-
TenbHBIe Marepuansl: Penerurmonnas ceccust 3. / JL.O.Jenumena, E.M.BoiiueHko,
A .P.Pe3anosckuii, [1.M.Kamaes, ['nazkos I0.A. - M.: Benrana-I'pad, 2007.

3. Maremaruka. EI'D - 2010. Y4eOHO-TPCHUPOBOYHBIC TECTh/ IMOJ pPEHAKIUCH
®.®D. JIsicenko. Poctos-Ha-/lony: Jlernosn, 2010.

4. Marematuka. EI'D: cOOpHHUK 3aqaHUi ¥ METOAMYECKHX peKoMeHmarmii/ ['maz-
koB 0.A., Bamasckuit U.K., 'anamsumm M.S.-M.: U3natensctBo «OK3ameny», 2007. (
Cepus «EI'D. 3agaunnk»)

5. Marematuka: TpeHUPOBOYHBIC 33aHUS TECTOBOM (DOPMBI C pa3BEPHYTHIM OTBE-
toMm: PaGowas Terpanmp IuIsl ydammxcs oOIieoOpa3oBaTelbHBIX ydpexaeHuit /I'yceBa
H.H., Uonosa E.C., ®enotora JI.B., IllyBacsa E.A. - M.: Benrana-I'pad, 2008 (ITpaxk-
TUKYM 110 OArotoBke K EI'D).

6. Matemaruka: TpeHHUpPOBOYHBIE 3aJaHUsI TECTOBOM (DOPMBI C KPAaTKUM OTBETOM:
PabGouas Terpamp Ay ydammxcst 0OmMEe00pa30BaTENbHBIX YUPEXIACHUH'", aBTOp
H.IT.JIeBuenko. - M: Benrana-I"pad, 2008

7. Maremartuka. IHTCHCHBHBII Kypc MOITOTOBKH K €AHHOMY TOCYJapCTBEHHOMY
sk3ameny / C.1.Komecuukoga. - 5-e u3zn. - M.: Aiipuc-tipecc, 2007. - (Cepus «/lomam-
Huii penietutop: [Tonroroska k EI'D»)

8. Ok3amen mo maremaruke. Teopus. 3amauu. Pemenus. Otersl. (OyHKIHH U
rpadukn) /B.J1.11arun, A.B.Cokonos - M.: Bura-IIpecc, 2007.

9. CemenoB I1.B. Anredpa u Havana aHanmsa: y4eOH. mocobue / I1.B.Cemenos. —
M.: Muemo3una, 2007. — 263 c. — ( EI'D: mar 3a marom).

10. SAmenxo U.B., ectakos C.A., 3axapos IL.U. [Toaroroska k EI'D no marema-
tuke B 2010 r. Meroauueckue ykazanus. — M.: MITHMO, 2009. — 128c.

Ipumeuanue.: Exeronno, JaHHbIC W3JAHUS TTOTIOHAIOTCS U U3MEHSIOTCSI, B CBS3H
C W3MEHCHUSIMH KOHTPOJIBHO-W3MEPUTEIBHBIX MATePHAaJOB U MPOBEACHUS Tocyaap-
CTBCHHOH (MTOTOBOI) aTTECTAINH IT0 MaTEeMaTHKE KaK 3a Kypc cpeqHel (TIoJTHOM) KO-
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gl (cM.  caiit  DemeparibHOrO  HHCTHTYTAa  HENArOTHYECKHX — H3MEPEHHH -
htpp://www.fipi.ru) .

HNHTepHeT-pecypcebl

1. leMOHCTpallMUOHHbIE BapuUaHThl [0 MaTeMaTHKe, pa3MEIlEHHble Ha caiTax:
www.fipi.ru, http://www.mioo.ru.

2. [optan napopmarmonnoit nomnepxkn EI'D: www.ege.edu.ru.

3. CaiitT ®enepaiabHOro HHCTUTYTA NEJarorHUeCKUX H3MEPEeHHH www.fipi.ru.

4. Hentp noarorosku k EI'D mpu OO0 «Ancenmn» http: //egehelp.ru (3anumaercs
COBPEMEHHBIMH TEXHOJIOTUSAMH B 001aCcTH 00pa30BaHMA M OPraHN3yeT TPEHUHT 1O TOJ-
TOTOBKE BBIITYCKHUKOB K EI'D 1o MatemaTnke 1 pyccKOMy SI3BIKY).

5. OTKpBITHIN OaHK 3aJaHU: http://www.mathege.ru.

6. EI'D mo maremarnku. MMOO. JInarHoctnyeckre paOOTHI MO MaTeMaTHKe:
http://www.ege2010.mioo.ru
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IIpuiaoxenue 1
O0001eHHBII MJIAH KOHTPOJIBHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
ET 2010 r. no MATEMATHKE

ObosHauenue 3a0anuil 6 pabome u bianke omeemos: B — 3aoanus ¢ kpamxum omee-
mom, C — 3a0anusi ¢ pazeepHymviM OMEemoM.
Ypoesnu cnoscnocmu 3a0anusn: b — 6azoewiil, 11 — nogviutennviii, B — avicoxuil.

Ne
n/n

IIpoBepsiemblie Tpedo-
BaHHsA (YMeHHs)

oorte
Banuii (ymennii) (mo KT)
ToB cozep:kanus (mo K3C)
3aaHus

HUS 3aJaHHS, yIaIIMCs,

H3yYaBUIMM MATEMATHKY HA
0a30BOM ypoBHe

HUS 3a1aHMsl, yYaluMcsl,

H3YYaBUIMM MATEMATHKY HA
npoQUJILHOM YPOBHE

Makc. 6aJ1 3a BbINOJIHEHHE
IIpumepHOe BpeMsi BHINOJIHE-
IIpumepHoe BpeMs BbINOJIHe-

Kona npoBepsieMbIx 3J1eMeH-

w| OO603HauYeHHe 32JaHHs B pa-
o1 YpoBeHb CJI0KHOCTH 32/ 1aHUS

._
o| Koanl mposepsiembix Tpe6o-

—_
—
(9]
[\S)

VYMeTb  HCIOJIB30BaTh
NPHOOPETECHHBIC 3HAHUS
U YMEHHUSl B NpaKTHYe- 2.1.12
CKOU JICATENILHOCTH U
MMOBCEIHEBHOM KU3HHA

—_—
—_—
LW —

2 B2 | YmMers  wucnoms3oBarts | 3.1,6.2 | 3.1-3.3, | b 1 5 2
IpUOOpPETEHHBIE 3HAHUS 6.2.1
U yMEHHUS B HpaKTHYe-
CKOHl JIeATCTFHOCTH U B
MOBCEIHEBHOM KU3HHA

3 B3 | Ymerp pemath ypaBHe- 2.1 2.1 b 1 8 3
HHS M HEPaBEHCTBA

4 B4 | YMeTh BBINOJIHATH JCH- 4.1, 5.1.1, b 1 10 3
ctBUst ¢ reomerpuue- | 1.2,1.3 | 5.5.1,
ckuMH  (urypamu, Ko- 1.1,
OpAMHATAMH U BEKTO- 12,14
pamu

5 BS | YMers  wucmons3oBath | 6.2,6.3 | 1.4.1, b 1 15 7
NpUOOpPETEHHBIE 3HAHUS 2.1.12,
U YMEHHS B IIpaKTHye- 6.2.1
CKOIl JIeATEeNbHOCTH H
IMOBCEHEBHOM JKU3HU

6 B 6 | YMmerh BeImONHATH neii- | 4.1, 5.2 5.1.- b 1 14 5
CTBUSI C TeOoMeTpHdye- 5.1.4,
CcKUMH (urypamu, Ko- 555
OpJIMHATAaMH U BEKTO-
pamu

7 B7 | Ymers BeIMONHATH BbI- | 1.1-1.3 | 1.1-14 | B 1 10 3
4HUCICHUS W mpeodpa-
30BaHUS
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B8

VYMeThb BBIIOIHATH JEH-
CTBHA C QYHKIMSIMU

3.1-33

4.1,42

14

B9

VYMeTh BBIIOIHATH JCH-
CTBUSI C TeOMETpHUe-
CKUMH (urypamu, Ko-
OpIMHATAMH H BEKTO-
pamu

4.2

5.2-55

25

10

B10

YMeTh  UCHOJIB30BaTh
pUOOpPETEHHBIC 3HAHUS
W yMEHHS B HpaKTHYe-
CKOH [JEATENBHOCTH U
MOBCEHCBHOM KU3HHU

62,63

21,22

22

11

B11

VYMeTh BBIIOIHATH JCH-
CTBHS C QYHKIHSIMHA

32,33

4.1,4.2

20

12

BI2

YMeTb CTpouTh U HUC-
ClIefoBaTh MpocTeinme
MaTeMaTUYeCKHe MOjie-
M

5.1

2.1,2.2

22

10

13

Cl1

YMerTh pelarb ypaBHe-
HHs M HEPaBEHCTBA

2.1-23

21,22

30

20

14

C2

VYMeTh BBIIOIHATH JEH-
CTBHS C TeEOMETpHYe-
ckumu  urypamu, Ko-
OopAMHATAaMH ¥ BEKTO-
pamu

42,43

5.2-5.6

40

25

15

C3

VYMeTh pelarb ypaBHe-
HYs M HEPaBEHCTBA

2.3

21,22

30

C4

VMeTh BBINOJHATH JCH-
CTBHA C TeOMETpHdYe-
CKHUMH (urypamu, Ko-
OpAMHATAMH M BEKTO-
pamu

4.1

5.1

30

(O]

YMeTh pemath ypaBHe-
HHS M HEPaBEHCTBA

2.1-2.3

2.1
22,
32,33

30

Co6

YMeTh CTpOUTh M HC-
ClIe/IoBaTh NpocTeinne
MaTeMaTH4YeCKUue Mojie-
it

5.1,53

1.1-1.4

40
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Ipunoxenue 2
IoaroToBka yyamuxcsi K BbINOJHEHHIO
reomerpuyeckux 3aganuii EI'J no maremaruke

Enunblil rocynapcTBeHHBIA 3K3aMeH [0 MaTeMaTuke EIuHBIA rocyaapcTBEHHBIH
9K3aMEH M0 MaremaTuke B 11 kmacce cpeaHel MIKOJbl HE TOJNBKO OCYIIECTBISIET KOH-
TPOJb 32 Ka4yecTBOM OOy4YeHHs MIKOJIHHHUKOB, MOJYYEHHBIMH UMM 3HAHHUSMU, BbIpabo-
TaHHBIMUA YMCHUSMH W HaBBIKaMH, C()OPMHUPOBAHHBEIMU KoMmeTeHIMsAME. CoepikaHue
u (opma MpoBeIeHHS K3aMeHa 3aJal0T OPUCHTUPHI BCEIO MAaTeMaTUYecKOro oopaso-
BaHUS, BIUSIOT HA OTOOP CO/epKaHusI, BBIOOP (hOPM U METOI0B OOYUCHHUSI.

HenpomnoprmonansHoe mpeobiaganie B HK3aMEHAIIMOHHBIX paboTax anreOpamde-
CKUX 3a/1a4 HaJl TEOMETPHYECKIMH IIPUBOIUT K TOMY, YTO CYIICCTBEHHO OOJbIIE BHU-
MaHHS [PU TOATOTOBKE K K3aMEHY YIEISETCSI HMEHHO anreOpe B ymiepd TreoMeTpHH.
DTO HE TOJBKO CHIXKAET YPOBEHb M€OMETPUUYECKOr0 0Opa30BaHMsI IIKOJIHHUKOB, HO U
CO3M1aeT HepaBHBIC YCIOBHUS IS yYAIIUXCs ¢ 00Jee Pa3BUTHIMHI T€OMETPHYCCKAMH CITO-
COOHOCTSIMH.

BriroueHue B 9K3aMEHAIMOHHBIC Pa0OTHI 33a4, AJIsl PELICHUs] KOTOPBIX TpeOyer-
Csl JUIMTENIbHAS CIelMaibHasi MOArOTOBKA, MPUBOJUT K TOMY, YTO TOCJIETHHE MECSIIbI
repen 9K3aMEeHOM, a MHOT/Ia M BECh OJIMHHAMIATHIN KIIacC, IMKOJIBHUKA HE 3aHUMAIOTCS
o y4eOHMKAM MaTeMaTHKH, a BRIHY)KJCHBI pemarh 3afadd, IpeaIaraeMble B pa3ind-
HBIX TI0COOHUSIX, IKOOBI TOTOBAIIMX K YCIENIHO caaue sk3aMmeHa. KoHeuHo, 3TO CHUKa-
€T 00Ul YpOBEHb IIKOJIEHOTO MaTEMAaTHYECKOT0 00pa30BaHusI.

Heo0xommMocTh TIOBBIIIIEHUS TOJHM TE€OMETPUH B conepkanuu ExnHOTrO rocymap-
CTBEHHOT'O K3aMeHa O0OYCIIOBIICHA TOH POJIBIO, KOTOPYIO HTPAcT TEOMETPHUs B HayKe U
00pa3oBaHUU B COBPEMEHHOM OOIIIECTBE.

Ha npoTsbkeHnn Bcell MCTOPUM 4YEIOBEUECTBA TEOMETPHsI CIYXKHJIAa UCTOUHUKOM
pa3BUTUSA HE TOIBKO MAaTEMAaTHKH, HO M MHOTHX APYIHX HayK. FIMEeHHO B Hell MOSBU-
JIMCh TIEPBBIC TEOPEMBI U JIoKa3aTenbcTBa. CaMu 3aKOHBI MATEMATUYECKOTO MBIIUICHHS
(hOpPMHPOBAKCH C TIOMOIIBIO TCOMETPHUH.

MHorue reoMeTpruecKue 3aJadl CIIOCOOCTBOBAIM MOSIBJICHUIO HOBBIX HAYYHBIX
HanpasieHnid. Hao6opoT, pemenne MHOTHX HayYHBIX MPOOJIEM IOydeHO ¢ UCTIONB30-
BaHUEM T'€OMETPUYECKIX METOJOB. B wactHOCTH:

- 3agaya 00 M3MEPCHUU [UIMHBI OTPE3KOB MpHBeETa K OTKpbITHIO [Tudaropom He-
COM3MEPUMBIX OTPE3KOB H B JaJbHEHIIIEM K TIOCTPOSHHIO AeHCTBUTEBHBIX YHCET;

- 3amgaun 00 M3MEPEHUH JUIMHBI OKPYKHOCTH, IDIOIIAAN KPyra, 0OBEeMOB IIapa H
MUPAMHUJIBL IPUBEIN JPEBHETPEUYCCKUX YUCHBIX K MOHITHIO MPEeia U 3aJI0KHIIN OCHO-
BBl HHTETPATIbLHOTO UCYHCIICHHS,

- 3a/la4¥ HaXOXJCHHS YPaBHEHUs KacaTeIbHOW K KPUBOW W BBIYHCIICHUS TLIOIIA-
M KpuBOJIMHEHHON Tpareruu npuenn [.JIeiionuna u M.HetoToHa k coznanuro mud-
(hepeHIUANTBEHOTO ¥ UHTETPAIBHOTO UCUUCIICHHUS,

- TEOMETPUYECKHE METOJBI M300paKEeHHs IPOCTPAHCTBEHHBIX (QUTYpP CTaIH (GyH-
JTAMEHTOM JKHBOIIFCH, H300pa3UTEIIFHOTO HCKYCCTBA,

- 3a7aya O HaXOXJCHHH OpOUT KOCMHUYECKHX TeJI OKa3ajach CBA3aHHOH M ObLIa
pellieHa C TTOMOIIBI0 KOHMYECKUX CCUCHHIA;
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- COBpPEMEHHBIC ITPEACTABICHNS O BCEIeHHO OMICHIBAIOTCS Ha SI3bIKE TEOMETPUH
C TTOMOIIBIO TOHATHSI MHOT000pa3usl.

- 3ama4a Jiiyiepa 0 KCHUTCOEPICKMX MOCTax MOJIOXKMJIAa HAa4ajlo HOBOTO HAIpaB-
JICHUSI TEOMETPUH — TEOPHH I'padoB;

- (YHKIMOHAJBHBIN aHAIN3, ONMH U3 COBPEMEHHBIX Pa3/IeIOB MATEMAaTHYECKOTO
aHanIM3a, OMHUPAETCs Ha IMOHATHE OECKOHEYHOMEPHOIO JHMHEHHOro MHpOCTPAaHCTBA,
000011ar011Iero MOHATHE eBKIINA0BA POCTPAHCTBA;

- OIHO W3 OCHOBHBIX IOHSTHI COBPEMEHHOW aJreOpbl — MOHSATHE TPYMIIBI, BO3-
HUKJIO Ha OCHOBE F€OMETPUUYECKHX MOHATHH CUMMETPUU U JBMKeHMA. ['pymmsl cum-
METPHH UrPaloT BaXKHYIO POJIb HE TOJBKO B MareMaTHKe, HO ¥ (M3MKe, XUMHUH, OHOJIO-
THH, KpUCTAIIIOrpady U APYTHX HAyKaX;

- pas3paboTka METONOB PEUICHHS 33aAad ONTHMAJIBHOTO YIPABJICHHS CTana BO3-
MOXHOH Onraromapsi pa3BUTHIO I€OMETPHYECKUX METOJIOB, B TOM YHCIIE TEOPUH MHOTO-
I'PaHHUKOB,

- B IIOCJIEHHUE JICCATUICTHSA aKTUBHO Pa3BUBACTCA alreOpamdecKast TeOMEeTpus —
paszienn MaTeMaTHKH, M3ydalomuii anreOpandeckue CTPyKTypbl T€OMETPUYECKUMH Me-
Togamu. B wactHocTH, perienne npodiemsl depma ObUIO HEAABHO IIOJIYYEHO C HCIIOJIb-
30BaHMEM ITyOOKHUX F€OMETPUIECKUX METOJIOB;

- B IIOCJTICTHHE TOMBI, B CBSI3U C PA3BUTHEM KOMITBIOTEPHON TEXHHKH, BO3HHKIIO H
YCIICITHO Pa3BUBACTCS HOBOE HANPaBJICHHE T€OMETPHM — KOMIIBIOTEPHAs] I€OMETpHS,
IIPUMEHEHHUS] KOTOPOI 0XBaTHIBAIOT BCe OoJbliee YUCIO chep YeTOBEUeCKON AesTeNb-
HOCTH: apXHUTEKTypa, MAITMHOCTPOCHUE, METUIINHA, T€OJIOTH, KOCMOC H JIp .

BooO1me coBpeMeHHast Hayka M €€ TIPHI0KEHNS HEMBICINMBI 0€3 TEOMETPUH U €€
pa3lenoB, TakMX Kak Tomojorus, nuddepeHnuasbHas reoMeTpus, anreOpandecKas
reOMETpHUsl, KOMIBIOTEPHAs TEOMETPUS U JP.

HeornennM Bkilaa reoMeTpud B 00pa3oBaHUE MOIPACTAIOIIEro MOKOJIEHHs, pa3BU-
THE MBIIUICHHUS, BOOOPa)KEHNS, HCCIIEIOBATENBCKIX CIIOCOOHOCTEH MIKOJIBHUKOB.

OO0 3TOM roBOPWIM MHOTHE BHIHBIC y4YEHbIE — MEJaroru U MareMaTHku. Tak,
H.®.YerBepyxuH NmOIYEpKUBAI BaKHOCTb PA3BUTHSI IIPOCTPAHCTBEHHBIX IPEICTaBIIC-
HUH JUIA BCEX yJalMXCs BHE 3aBHCHMOCTH OT HANPABJICHHUS MX JajbHEHIero oopaso-
BaHWS W BBIOOpa Oymymieil mpodeccuu. «Xopoliee MPOCTPAHCTBEHHOE BOOOpakeHUE
HYKHO KOHCTPYKTOPY, CO3Jal0lIeMy HOBbIE MAaIIMHbI, T€0JI0TY, pa3BebIBaIOIEMy He-
Jipa 3eMIIH, apXUTEKTOpPY, COOPYXKAIOIIEMY 3JIaHUsI COBPEMEHHBIX TOpOJIOB, XUPYPIY,
MIPOM3BOSIIEMY TOHYAHIINE OMEPALH CPEIN KPOBEHOCHBIX COCYHOB M HEPBHBIX BO-
JIOKOH, CKYJBITOPY, XyJOXHHUKY U T.1.». (['eoMeTprieckre XapakTepHUCTHKN ITPUYNHEI
TPYJHOCTH y3HaBaHMs QUryp Ha deprexke //Marematnka B mkone. — 1965. - Ne 4. —
C.13).

A.JI.AneKcaHIpoB, TOBOPSI O WENSX MPENOAABAHUS T'€OMETPUH, YKa3bIBAJ, UYTO
«0COOEHHOCTh TE€OMETPHH, BBIICISIONIAs €€ CPeqy APYTHX HAyK BOOOIIE, COCTOHT B
TOM, YTO B HeH camas cTporas JIOTHKa COeJUHEHa C HarJIAHBIM IpejcTaBieHneM. I eo-
METpHS B CBOEH CYIIIHOCTH M €CTh TaKO€ COSAWHEHHE )KMBOTO BOOOPAKEHHS M CTPOTOH
JIOTHKH, B KOTOPOM OHH B3aHMOJEHCTBYIOT U JOMOJHSIOT Apyr Apyra». (O reomerpun
//Marematuka B nikodie. — 1980. - Ne 3. — C.56).
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B.I".BonTsHckmii B cTaThe «MaTemMaTndeckasi KyabTypa u ocTeTnka» (MaremaTuka
B mikoJe. - 1982. - Ne 2. - C.40.) roBopmi 0 TOM, YTO TPUPOJA TEOMETPUH MPETOCTAB-
nsieT GoraTele BO3MOKHOCTH JJISI BOCIIUTAHUS Yy MIKOJIBHUKOB 3CTETHYECKOTO YYBCTBA
KpacoThl B CaMOM LIMPOKOM 3HA4YEHUU 3TOro cioBa. Kpacora reoMeTpun 3aKkirouaeTcst
B €€ MpOSIBICHUSX B JKUBOM NPUPOJAE, APXUTEKType, >KUBOMHCH, IEKOPATHUBHO-
MIPUKIIAJHOM UCKYCCTBE, CTPOUTEIBCTBE U T.[., a TAKXKE B CMENbIX, OPUTMHANIBHBIX, He-
CTaHAAPTHBIX JIOKA3aTeIbCTBAX, BBIBOJAX U PEIICHHSIX.

OTteuecTBEHHON LIKOJOW HAKOIUIEH YHUKAJIBHBIA OMBIT MPENOaBaHusl FEOMETPUH.
Hecmotps Ha TO, 4TO B MOCJIEIHHE TOJbI B MPENOAaBaHUK I'€OMETPUH B IIKOJIE CTalU
HAKaIUIMBAThCS OTPHLIATENIbHBIC TEHICHIIUH, TEM HE MEHee, OOIIMi ypOBEHb HAIIEro
IIKOJBHOTO TE€OMETPUIECKOTO 00pa30BaHMS BCE €IIe OCTACTCS BBIMIE, YeM BO MHOTHX
IpYTUX CTpaHaxX. DTO AT HECOMHEHHOE NPEUMYIIECTBO HAIIMM IIKOJIBHUKAM, y4acT-
BYIOLIMM B MEXIYHapOAHBIX MaTeMaTHUECKUX OJUMIIMAIaX, CKa3blBAETCSl HAa KaueCTBE
MaTeMaTHYeCKOTO 0Opa30BaHMS CTYAEHTOB M ACIIMPAHTOB, O3BOJISET HAIINM yYCHBIM
YCIIEITHO KOHKYPUPOBATh C 3apyOeHBIMH KoJureramu. HecmydwaifHo, 4To mociemHue
SIPKUE JOCTIKCHUS B O0JIACTH MAaTEMAaTHKH CBA3aHBI C UMEHAMH POCCHICKHX yYCHBIX-
reomerpoB — ['.Ilepensmanom, pemusmmM npobiaemy [lyankape, M.I'pomMoBbIM, HOTy-
qUBIIUM AOETEBCKYIO MPEMHUIO U JIP.

CeronHs BakHEHIIeH 3agadeil MIKOJIPHOTO MAaTEeMaTHYECKOTO 0O0pa30BaHUS SIBIIS-
€TCsl NPUBJICYEHNE BHUMAHMSI IIKOJIBHUKOB M YUUTENEeH K Fr€OMEeTpUH, IOHUMAaHUE He-
00XOIMMOCTH CHCTEeMaTHUECKUX 3aHATHH TreoMeTpHel, pa3BUBAIOIIUX MBIIIICHHE U
IIPOCTPAHCTBEHHBIE MPEACTAaBICHUA. TONBKO TaKkue 3aHATHS MOTYT JaTh HEOOXOIMMOE
Ka4ecTBO MaTEMaTHYECKOT0 0Opa30BaHMS IMIKOIGHUKOB, TIO3BOJST UM HE TOJBKO MOJ-
TOTOBUTbCS K YCHEIIHOM caaye SK3aMeHa, HO U 3aJ0KaT OCHOBY JUIsl JalibHeiei
TBOPYECKOMU JKU3HH.

OTMeTHM OCOOCHHOCTH I'€OMETPHUYECKUX 3a1ad, OTOMPAaeMBbIX AJIS BKJIIOYCHUS B
EI'D no maremaTtuke.

1. YBenuuenue posnu HariasaHocTH. K kakaol 3ajaue JaeTcs pUCYHOK, MO3BO-
JISIOIIUI JTydllle TOHSTH YCIIOBHE, MPEACTaBUTh COOTBETCTBYIOIIYI0 F'€OMETPHUUECKYIO
CHUTYaIlHI0, HAMETUTD IUIaH PENICHHUs, IPH HE0OOXOANMOCTH MTPOBECTH JOTIOTHUTEIbHBIC
IIOCTPOEHUS U BBIYMCIIECHUSI.

2. YBenuueHue posid KOHCTPYKTUBHBIX YMEHHMH ydamuxcs. Bkimiodenue 3anad, B
KOTOPBIX TpeOYyeTcsl HE TOJBKO BBINOJHUTH BBIYUCIEHUS, HO U MPOBECTU MOCTPOCHUS
HCKOMBIX TEOMETPHUYECKHUX (PUTyp.

3. VBenn4eHue 10JIM TeOMETPUUECKUX 3aJau C MPaKTHYECKOM HalpaBIeHHOCTbIO.
BruroueHue 3aja4 Ha HaXOXKICHUE TCOMETPHUYCCKHUX BEIHYHH s (QUTYp, HAPUCOBaH-
HBIX Ha KJeT4aToif Oymare WM pacloJIOKCHHBIX Ha KOOPAMHATHOM IIOCKOCTH, 3a/1ad
Ha HaxoXAeHHe O00BEMOB M IUIOIMAACH IMOBEPXHOCTEH NMPOCTPAHCTBEHHBIX (uryp c
3JIEMEHTaMU NTPaKTHYECKON HAIPaBIEHHOCTH.
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IIpunoxenue 3
HexoTopsle coBeThbI IKOIBHAKAM NPH NOAToTOBKe K EI'J Mo matemaTnke

Jlnist TOoro, yTOObI MOMYYUTh IIKOJIBHBIN aTTecTaT, BBITYCKHUKY HEOOXOAUMO ClaTh
IBa 00s13aTeNIbHBIX 9k3aMeHa B (hopme EI'D — pycckuit s361k 1 MaTeMaTuky. [lo xaxmo-
My U3 HUX HY)XHO HaOpaTh KOJIMYECTBO OAJIOB, MPEBHIIIAIONIEe MUHAMAIBHBIN TOPOT,
KOTOPBI yCTaHaBIUBaeTcss PocoOpHAan30pOM 10 UTOTaM cadd mpenMera. MUHUMAaIb-
HOE KOJIMYECTBO 0OAJUIOB IO MpEAMETY OYAeT ONMpelesicHO B TeUeHHe 6-8 IHeW mocie
9K3aMeHa.

CTpykTypa 3K3aMeHAIMOHHOH PadoThl. DK3aMeHAMOHHAs paboTa COCTOHUT W3
JIBYX YacTeil u cogepxut 18 3aganuid.

Yacts 1 (B 1-B 12) conepxur 12 3ananuit 6a30Boro ypoBHs, TpeOYIOMUX KPaTKO-
ro orBeTa. OTBET HAJO 3aMHCaTh B BUJE LIEJIOTO YHCIIA WM KOHEYHOU AECATHYHOH Ipo-
6u. Yactp 2 (C 1-C 6) comepkuT 6 3aaHUi TIOBBIIIICHHONW CIIOKHOCTH. [Ipn WX BBIMTOJI-
HEHHH HAJ0 3allACaTh MOJHOE PEIICHIE U OTBET.

PexoMeHnganum mo BBHINOJTHEHHIO PadoThl. Ha BEINONHEHNE SK3aMEHAIMOHHOM
paboThl Mo MateMaTtuke gaercs 4 daca (240 munyT). [N 3aITUCH PEIICHU W OTBETOB
Ha 3amanusg Yactu 1 (B 1-B 12) ucnonesyiite O61ank oTBeToB Nel:

-OTBETOM Ha 3aJlaHUs JOJDKHO OBITh ILIEJIOC YHCIIO WM KOHEYHAsl JCCATHYHAS
Jpo0b;

- OTBET CIJIEAYET 3aMcaTh CIpaBa OT HOMEpPAa BBIMOJIHAEMOTO 3aJ[aHWs, HAUMHAS C
TIepPBOI KJIETOYKH;

- Kaxayto 1udpy, 3HaK MUHYC U 3aITYI0 IHIINTE B OTAEJIBHON KJIETOYKE B COOT-
BETCTBHU C IIPUBEICHHBIMHU B OJiaHKe 00pa3namu;

- ©IIMHUIIB I3MEPEHUH MICaTh He HYKHO.

Nwmeiite B Buay, uro Yacte 1 mpoBepsieTcss ¢ moMollpio Kommblorepa. [loaTomy
clieuTe 3a IpaBWIBHBIM OopmieHHeM OTBeTOB. JlJIst 3amucH peleHnit 1 OTBETOB Ha
3ananus Yactu 2 (C 1-C 6) ucnons3yiite 61aHk 0TBeTOB No2:

- 3aMUIINTE CHaYaja HOMEpP BBHIMOJIHACMOro 3a/IaHMs, a 3aTeM MTOJHOe 000CHOBaH-
HOE pellleHHe U OTBET;

- METOZBI perIeHus, GopMBbI ero 3amucu 1 GOPMBI 3aIIUCH OTBETAa MOTYT OBITH pas-
HBIMU;

- peIIeHNE JOJDKHO OBITH MaTeMaTHYeCKH TPAMOTHBIM, IIOJHBIM, BCE BO3MOYKHBIC
CITy4ad JIOJDKHBI OBITh PACCMOTPEHBI, H3 HETO JOJDKEH OBITh MMOHATCH X0/ PACCYKICHUMN
yualerocs;

- TOJDKHO OBITH 3aIFICaHO ITOJTHOE 0OOCHOBAHHOE PEIICHHE 33/1a9H U OTBET.

Yacte 2 mpoBepstoT dkcnepThl. OHU ONPENENAIOT MaTeMAaTHYCCKOE COJCpPIKaHHE
IIPECTaBICHHOTO PEIICHUs, a OCOOCHHOCTH 3allUCH HE YYHUTBIBAIOT. MaKCHMalbHOE
YrcI0 OAJIOB BBICTABIISIETCS 32 PEIICHHE, B KOTOPOM ITPABUIIBHBIN OTBET 0OOCHOBAH.

Oco0eHHOCTH 3K3aMeHAlMOHHOI padoThl.CoBeTyeM [JIsi SKOHOMUU BpPEMEHHU
MPOITYCKaTh 3aJaHue, KOTOpOoe HE YAAeTCs BEHIONHUTH Cpa3y, W MEPEeXOAUTh K Clie-
nytomeMy. K BEITOIHEHNIO MPOIYIICHHBIX 33JaHUH MOJKHO BEPHYTHCS, ecian y Bac oc-
TaHETCS BPeML.
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Hatp otBeTsl Ha Yacts 1, kKoTopas sBisieTcs 00meodpa3oBaTeIbHON, HEOOXOIIMO
OyneMm BceM BBIMyCKHHKaM IIKOJ. CyliecTBeHHAas: 4acTh MPUMEPOB B 0a30BOM 4YacCTH
MIpeIoiaraeT IPOBEPKY TOTO, KAK YEJTOBEK HAYYHJICS BBIIOJHATH aJITOPUTMH3HPOBAH-
HbIE J€MCTBUS U 1€1aTh BBIBOADIL.

Yactp 2 npeaHa3HayeHa Ui COAIOMIMX MaTeMaTHKy B KaueCTBE BCTYIUTEILHOTO
9K3aMEHa M OpPUEHTHPOBaHA Ha TPeOOBaHMS BY30B. JTH 3aJaHUS OTHOCSATCA K IMOBBI-
IIEHHOMY U BBICOKOMY YPOBHIO CJIOKHOCTH. VIMeiTe B BHAy, UTO B HEKOTOPBIE BY3HI
HMMEET CMBICI ITOCTYTIaTh, TOJIBKO eCIi Y Bac ecTh 0coObIe CITOCOOHOCTH K MaTEeMAaTHKE.
ITostomy B Hactu 2 ecTb 3a7jaHus], pACCUUTAHHBIC HA HECTAHAAPTHOE MBIIIITICHUE.

Onenka 3K3aMeHalMOHHOI pa0oThl. [IpaBUIBHBEIH OTBET B 3aBHCUMOCTH OT
CIIO’)KHOCTH Ka)KJIOTO 33JaHMsI OIIEHMBAETCS OTHNUM HJIM HECKOJIBKMMH Oammamu. bamrer,
M0JIy4YEHHBIE 32 BCE BBINOJIHEHHbIE 3a/laHusl, CyMMuUpytoTcs. IloctapaiiTech BBIIOJIHUTD
KaK MOXKHO OOJIbIIIC 3aJaHUi U HAOpaTh KaK MOXHO OOJIbIIC OaJITOB:

- IpaBWJIBHOE peleHue Kaxaoro u3 3ananuit B 1-B 12 Yactu 1 npunocur 1 nep-
BUYHBIN Oain,

- mojiHoe npaBuiibHOe peweHue 3aganuii C 1 u C 2 oueHuBaetcs 2 6axiamu,

- IOJIHOE TIpaBUJIbHOE pemieHue kaxaoro u3 3aganuil C 3 u C 4 ouenuBaetcs 3
Oayamu,

- TIOJTHOE TIPaBHIIBHOE perreHue kaxmoro m3 3agannii C 5 u C 6 ouenuBaetcs 4
Oautamu,

- IPOBEpKa BBIMOMHEHUS 3aiaHui YacTu 2 MpoBOAWTCA IKCIEPTaMH HAa OCHOBE
CTICIIHATIBHO Pa3pabOoTaHHOH CHCTEMBI KPUTEPHUEB.

Pe3ynmpTaThl MPOXOIAT CTATHCTHUECKYIO 00paboTKy B DenepalbHOM IIEHTpPE Tec-
THPOBAHUS M NMPeoOpa3yloTcst B TECTOBBIM Oajul. MakcuManbHOE KOJIMYECTBO MEpBHY-
HbIX 6ayutoB — 30. 30 nmepBuuHBIX 6am1oB cooTBeTcTBYIOT 100 TecToBRIM Oammam. O6-
e TpeOOBaHMSA K BBICTABICHHIO OAJIOB HE MCUEPIBIBAIOT BCEX BO3MOJKHBIX CHUTYya-
nui. Harmpumep:

- IPaBUJIBHBINA OTBET IPU OTCYTCTBUM TEKCTa PEIICHUs olleHnBaeTcs B 0 Oaiios,

- IPH BHITTOJIHEHNH 3a1aHUS YK3aMEHYEMBI MOXKET HCIIONIb30BaTh 0e3 JoKa3aTelb-
CTBa M CCBHUIOK JIFOOBIE MaTeMaTHYecKue (aKThl, COAepKaIuecs B yIeOHHKaX U yqe0-
HBIX TTOCOOMsIX, BXomammx B denepaibHbIA MepedeHb YICOHHKOB, PEKOMEHIOBaHHBIX
(momymenHsx) MunMCcTEpCTBOM 00pa3zoBanus U Hayku Poccuiickoii denepanum.

Kak moaroroButrhes k EI'D mo maremaruke. 3aganus k EI'D mo maremaTtuke —
KOHTPOJIbHBIE W3MepuTenbHble MaTepuaibl (KMIM) — pa3pabotaHbl crenuamicTaMu
OUIIM Ha OCHOBE LIKOJBbHOW MmporpamMmsl. [103TOMy MOXHO TOTOBUTHCS IO TeM yueb-
HHUKaM, TI0 KOTOPBIM BBI y4nInCh B IIKOJIE, KOHCYIBTHPYICh CO CBOMM yYHUTEIEM Ma-
TEMaTHKHU.

He cnaB omua u3 nByx obs3arensHbx EI'D, T.e. moy4ynB Oayurel HIDKE YCTAHOB-
JICHHOTO MHUHUMYMa, BBIIYCKHUK BIIpaBe OJUH pa3 MONbITaTbcs ero mepecaars. Cre-
JaTh 3TO MOXKHO B CIELMAJIbHBIE PE3EPBHBIE JHU B TEKYIIEM roay. Jpyrue y4acTHUKU
EI'D cMoryT nepecaarh 5K3aMeH TOJBKO B CIEIYIOLIEM.
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