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1. lTosicHuTEIBHASA 3aIIMCKA

1.1. HopmaTuBHO-IpaBoOBasi 0CHOBA NMPOrPaMMBblI
JlononuurenbHast oOpa3oBarenpHasi oOlIepa3BuBaromias nporpamma «Marematuka» (ganee —
IIPOrpaMMa) COCTaBJIEHAa HAa OCHOBE CJIEAYIOIUX HOPMATUBHBIX IPABOBBIX JOKYMEHTOB:
— ®@enepanbHblid 3aK0H 0T 29.12.2012 Ne273-D3 «O06 o6pazoBanuu B Poccuiickoit deneparumny;
— IIpuka3z MunucrepcTtBa obpa3oBanus u Hayku Poccuiickoin ®eneparuu ot 29.08.2013r. Nel008
«O0 ytBepxkaenun Ilopsinka opraHu3aluy U OCYIIECTBICHUS 00pa30BaTEIbHOM AESITENBHOCTU 10
JIOTIOJTHUTEILHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMam.

1.2. AkTyajbHOCTB (Iearoruyeckas nejiecoo0pa3sHoCTb) H HOBU3HA POrPaMMblI

3HaHUE MAaTEeMAaTUKHU B COBPEMEHHOM OOILECTBE SBISAETCA HEOTHEMJIEMOW YacThIO JIMYHOW U
npoeCCHOHATBPHON JKU3HU 4YeNOBEKa M CPEICTBOM BKJIIOYEHUS B MHPOBOE COIMOKYIBTYPHOE
pOCTpaHCTBO. VIMEHHO O3TOMY nedazocuiecku yenecoobpasHo co3JaHue ONTUMANIBHBIX YCIOBUH A
(bopMHpOBaHUS M TOBBIIICHHSI MOTUBAIIMH K U3yYCHUIO MAaTEMaTHKHU Yepe3 MCIIOJIb30BAaHHE aKTHBHBIX,
TPaJULMOHHBIX U HETPAJUIIMOHHBIX METOZ0B U GOpPM 00yUEHHUS.

[IporpaMma cocTaBiieHa Ajsl CIOyLIATeNed IMOATOTOBUTEIbHBIX KYpCOB UM BKIJIIOYAET B ce0s
TpeOOBaHUS K YPOBHIO IOJTOTOBKH BBITYCKHUKOB CpefHEel 0011e00pa30BaTeIbHOM HIKOJIBI AJIS Cauu
UTOTOBOI arTectanuu B opme u o mMarepuanamMm EAMHOro rocy1apcTBeHHOro 3K3aMeHa; oCTPOeHa
Ha OpUHIMUMIAX OOOOIIEHUS W CUCTeMaTH3aluu y4eOHOro Marepuana IO MaTeMaTHKe C y4eTOM
«Crnennpukau ~ KOHTPOJIGHBIX HW3MEPHUTENBHBIX MaTepuanoB» u Ha ocHoBe «Komudukaropa
3JIEMEHTOB COJIEpKaHUs U TpeOOBaHUN K YPOBHIO MOJTOTOBKHM BBITYCKHHKOB 00I1€00pa3oBaTeIbHbIX
yupexieHui ais nposeaeHus B 2020 roay eAMHOr0 rocy1apCTBEHHOIO IK3aMEHA 10 MaTEMaTHKE».

[TporpaMmMa KOHKPETHU3UPYET COAECpP)KAHUE MPEIMETHBIX TeM 00pa30BaTEIbHOrO CTaHAapTa U
JlaeT IIPUMEPHOE PACIpeIelIEHUE YUeOHbIX 4acoB 110 pa3jesiaM Kypca.

Hoeusna miporpaMmbl 3aKJIIOYaeTCs B peajii3allid MOJMBAPUAHTHOIO MOAXO0JA K OpraHu3aluu
00pa30BaTeNbHOIO MPOIIECcCa, UCIOIb30BAaHUN CUCTEMBbl B3aMMOCBS3aHHbBIX 3aHSITHH, BBICTPOCHHBIX B
JOTMYECKOW TMOCJIE0BATEIbHOCTH UM HAlpaBlIEHHBIX HA AaKTHBHU3AlMIO I103HABAaTEIbHON cdepsl
00y4aroluxcsi MOCPEACTBOM IMPUMEHEHHsI Pa3HOOOpa3HBIX MEJarornyeckux TEXHOJIOruid u (opm
paboThl, MHTErPUPYIOIIUX pa3Hble BHJbBI JAEATEIBHOCTH HAa OCHOBE €IMHOW TeMbl. I[IpemmyiiecTBo
npe/ularaeMoil porpaMMbl 3aKJIFOYAETCsl B TOM, YTO NMpU OOY4YEHMHM MaTeMaTHKE OCHOBHOE BHHMMaHHE
yaemsieTcs BbIpaOOTKEe yMEHHUI M HABBIKOB PEIICHNSI MATEMAaTHYECKHUX 3a/1a4.

1.3. HanpaBJIeHHOCTHb IPOrPaMMBl, €€ eJIb U 3a1a4H
IIpoecpamma TiperHa3HaueHaA JUId NOATOTOBKM K ETMHOMY rocyJapCTBEHHOMY 3K3aMEHY 110

MaTeMaTHKe.

OCHOBHOMH yebio TPOrpaMMBl ABISETCS POPMUPOBAHUE CUCTEMATU3UPOBAHHBIX 3HAHUH,
YMEHUH 1 HaBBIKOB B 00JIACTH LIKOJIBHOTI'O Kypca MaTeMaTUKU, HEOOXOJMMBIX JJIS CJIauM IK3aMEHa.

JU1sl TOCTHKEHUS IOCTaBIEHHOMU LEIHN CIYXaT 3a0ayu:

- 03HaKOMJIEHHME y4YallluXcs €O CTPYKTYpoH U coaepkanuem EI'D;

- TeopeTuyeckoe 000CHOBAHUE Psiia BOPOCOB MaTeMaTUKU, KOTOPbIE B IIKOJIBLHOM KypcCe €
HaJIIeKallel MOJHOTOM He MOTYT OBITh PaCKpBITHL, a B cojiepkanun EI'D npennaratorcs;

- IPUBEACHUE B CUCTEMY METOAOB PCIICHUA MAaTEMATUUCCKUX 3a/1a4,

- (hopMupoBaHHE YMEHUI U HABBIKOB PELICHUsI MaTeMaTHYECKHUX 3ajay.

1.4. TpeGoBaHus K KATErOpUM caymaTesnei
B pe3ynbrare u3ydeHus kypca oOydaroluecs JOJKHBI 3HATh:

- OCHOBHBIE TIOHATHUS MIKOJIFHOTO Kypca MaTeMaTHKH, IPEICTaBICHHbBIE B KOIU(UKATOPE
ANEMEHTOB cojiepxkanus EI'9;

- OCHOBHBIE METO/IbI PELIEHU 3a7a4 IIKOJIbHOTO Kypca MaTEeMAaTHKHU.
YMerh:

- BBITIIOJIHATH BbIYUCICHUA,

- BBITIOJTHSATH TIpeoOpa30BaHusl AIreOpanyecKuX BhIPAKCHUH;



- pemaTh ypaBHEHHS U HEPABEHCTBA U UX CUCTEMBI;

- CTPOHTD U YUTATh TpaduKu PyHKIHI;

- BBIMIOJIHATH ACUCTBUSI ¢ TEOMETPUUECKUMU (PUTYypaMU, BEKTOPaMU U KOOPAUHATAMU;

- paboTaTh CO CTaTUCTUYECKON MH(OpMAIed, HAXOIUTh YaCTOTY U BEPOSITHOCTD CIIy4aliHOTO
COOBITHS;

- CTPOUTH U UCCIIEA0BATh IPOCTEMIINE MaTEMAaTUUECKNUE MOJIENH;

- HCII0JIb30BaTh MPHUOOPETEHHBIC 3HAHNUS U YMEHHUS B IPAKTUUECKOMN AESITeIbHOCTU U B
[MOBCEIHEBHOW KU3HU.

Baagern:

- BJIAJIETh HaBbIKAMU PEILICHHUS 3a7a4 IIKOJIbHOTO Kypca MAaTEMaTUKH, ITPEAIaratoluxcs B
conepxkanuu EI'D;

- BJIaJICTh HaBBIKAMHU CaMOCTOSTEIILHON PabOThI C TUTEPATYPOi 1Mo moAroToBKe K EI'D.

1.5. O0mas xapakTepucTHKA MPOrpaMMbl

[Iporpamma paccuutana Ha 72 d4aca aynutopHod Harpy3ku. CTpykTypa Kypca
MIpeayCMaTpPUBAET JIEKLIHUH U IPAKTUYECKUE 3aHATHUS.

Ha nexkumsix packpblBalOTCS OCHOBHBIE TEOPETUYECKHE IOJOXKEHUS, IPAKTUUECKUE 3aHATHS
HalpapJieHbl HA 3aKpEIUICHUE TEOPETUUECKMX 3HaHWW. Peanuzauuss mnporpamMmbl IOCTpOEHA Ha
WCIIOJIb30BAaHUU AKTUBHBIX METOJIOB 00yUYEHHUSI, COBMECTHOU TBOPUYECKOM JEATEILHOCTH MPETOaBaTes
U CIIylIaTeseu.

Crpykrypa 00pazoBaTeIbHON IPOrpaMMBbl BKJIFOUAET KOMIUIEKC Pa3/IeioB:

—  «Anrebpay;

— «YpaBHEHUS U HEPABEHCTBAY;

—  «DyHKUIUNY;

— «Hayayna MaremMaTnueckoro aHajiuza;

—  «l'eomerpus»;

—  «DneMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSITHOCTEM».

Auredpa

[lenble yucna. CreneHb C HaTypalbHBIM IOKa3aTesneM. J[poOu, NpOLEHTHI, palMOHaIbHbIE
yucina. CreneHb ¢ LenbIM IokasatesneM. KopeHb n-U crenmeHu M ero cpoiictBa. CTeneHb C
palMoHaIbHBIM IIOKa3aTeleM M ee cBoilicTBa. CBOICTBa CTENEHU C JEMCTBUTEIBHBIM IOKA3aTEJIEM.
CuHyC, KOCHHYC, TAaHT€HC, KOTaHT€HC NTPOU3BOJILHOrO yria. Panuannas Mepa yria. CuHyc, KOCHHYC,
TaHTeHC, KOTaHreHc uuciaa. OCHOBHBIE TPUTOHOMETpHUUYECKHE ToXKJecTBa. DOpMyIbl NPUBEICHUS.
CuHyC, KOCHHYC, TaHI'€HC CyMMBbl M Pa3HOCTH JBYX YIJIoB. CHHyC M KOCHHYC JBOMHOIO YrIJa.
Jlorapudm uwucna. Jlorapudm mnpousBeneHUss M YacTHOro, Jiorapudm creneHu. JleCATUUHBIA U
HaTypalbHbIM Jorapudmsl, ymncio e. [IpeobpazoBaHue BBIpAKEHHH, BKIIOYAIOIIMX apU(PMETHUYECKYIO
onepanuio. [IpeoOpa3oBaHue BbIpAKEHUHM, BKIIOYAIOUIMX  ONEPAlMI0O BO3BEJACHHUS B CTEHECHb.
[IpeoOpa3oBanue BbIpaXeHUI, BKIIOYAIOMIMX KOPHU HaTypaibHOW creneHu. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX  BblpakeHuil. [IpeoOpa3oBanue morapudmuueckux BblpaxkeHuil. Monayib
(aOcomroTHAs BEJIMYMHA) YUCIIA.

YpaBHeHUs1 M HEpaBEHCTBA

KBaznparHble ypaBHEHUS UM HEpPAaBEHCTBA. PalMoHanbHBIE YpaBHEHUS M HEPABEHCTBA.
UppanuonansHble ypaBHeHUs. Tpuronomerpuyeckue ypaBHeHus. [lokasaTtenbHble U Jorapudmuueckne
YPaBHEHHUs M HEpaBEHCTBA. PaBHOCWIBHOCTh ypaBHEHHUH, cucTeM ypaBHeHMU. lIpocTeiimne cucremMsl
ypaBHEHUH C JByMs TNepeMeHHbIMH. Perienue cucreM ypaBHEHUH croco0amMu MOJICTaHOBKH,
areOpanvyeckoro CIOXKeHHs, BBEJIEHUS HOBBIX IepeMeHHbIX. Vcrnonb30Banne CBOWCTB (QDYHKIHMHA mpu
pelIeHNN YpaBHEHUN U HepaBeHCTB. CUCTEMBI JIMHEWHBIX HEpaBEHCTB. CHCTEMBI HEPABEHCTB C OJHOU
nepeMeHHOl Metox mHTepBanoB. VM300pakeHue Ha KOOPJMHATHOW TIOCKOCTH MHOYKECTBA pEIICHUM
YPaBHEHHH C IByMsI IIEPEMEHHBIMM M UX CHCTEM, HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM.
[IpumeHeHne MaTeMaTHYeCKUX METOJOB Uil PELICHUsS COJAEp)KaTeNbHBIX 3aJad M3 Pa3IndHbIX
obyacTeit HayKW W TIpakTUKU. MIHTEpnperanus pe3ynbTaTa, y4eT OrpaHUICHHH.



DOYyHKUNH

OyHknusg, o0JacTh omnpeaeneHus (YHKIHMHM W MHOXKECTBO 3HaueHWW ¢yHKIuu. ['paduk
¢ynkuuu. [IpuMeps! pyHKIMOHANTBHBIX 3aBUCHMOCTEH B pealIbHBIX IMpolieccax U siBieHusx. OOparnas
dbynaknus. ['paduk obpatHoit pyrkuuu. [IpeodpazoBanus rpadukoB GyHKIHHN, TapaJICIbHBIA IIEPEHOC
U CUMMETpHs TPapHUKOB OTHOCHUTEIIBHO OCEH KOoopAMHAT. MOHOTOHHOCTH (DYHKIHH, MPOMEKYTKH
BO3pacTaHusd U yObIBaHMsA. UeTHOCTh M HedeTHOCTh (pyHKIMH. IlepHoauuHOCTP M OrpaHUYEHHOCTb
¢ynkuuii. Touku skctpemyma. Haubonbiee 1 HauMeHblee 3Ha4eHUs: QyHKIUM. JInneitnas ¢pyHnkuus,
ee rpaduk. DyHKOMA, ONUCHIBAIOIIAs OOpPaTHYI0 HPONOPLHMOHAIBHYIO 3aBUCHUMOCTb, €€ TIpaduk.
KBagpatnunas ¢ynkuus, ee rpaguk. CrenenHas (QyHKLIMs ¢ HATypajbHBIM IIOKa3aTeseM, ee rpaduk.
Tpuronomerpuueckue Qynxnuu, ux rpaduku. [lokazarenbHas u snorapudmuyeckas QYHKIUH, HX
rpaduku.

Havaja MaTeMaTH4YeCKOI0 aHAJIM3a

[Tpon3BoHas, ee reOMETPUIECKUN U (U3NIECKUN CMBICT. YpaBHEHHE KacaTeIbHOU K rpaduky
¢ynkuuu. [IponsBoaHas CyMMbl, pa3HOCTH, MPOU3BEICHHS U 4acTHOrO. [Ipon3BoAHbIE I€MEHTAPHBIX
¢yukuuil. Bropast npousBonHas u ee pusnueckuii cMpicil. [IlpruMenenne npon3BoaHON K UCCIEJOBAHUIO
¢GyHkuui M noctpoeHuto rpadukoB. [IpuMeHeHHe NPOU3BOJHON JUIsl HAXOXKACHUS HAWITYy4dIIero
pelieHus B IPUKIATHBIX, B TOM YHCJIE COLMAIbHO-JKOHOMMUYECKHX, 3anadax. [lepBooOpasHbie
aneMeHTapHbIX QyHKIMHA. [[pumeHenne uuTerpaia B pU3nKe U FeOMETPHH.

I'eomerpus

TpeyronapHUK, MmapajienorpaMM, poMO, IpsIMOYrOJbHMK, KBajapat, Tpaneuus. OKpyKHOCTb U
Kpyr. OKpyXHOCTb, BIUCaHHasi B TpeyrojbHUK. OKpYKHOCTb, ONMCAHHAs OKOJIO TPEYroJibHUKA.
Mmuoroyronpauk. Cymma yIJIOB BBIIYKJIOIO MHOTOYIOJbHHMKA. [IpaBuiIbHBIE MHOIOYTOJIBHHUKH.
Bnucannas u onMcanHas — OkpykHOCTH. llepecekaromiuecsi, napajujlelIbHbIE U CKpPELIMBAIOILIHECS
npsiMble, TEPHNEHAMKYISAPHOCTh MNpsAMBIX. [lapannenbHOCT NpsAMOM M IUIOCKOCTH, NPHU3HAKU H
cBoicTBa. llapannenbHOCTh IIOCKOCTEHM, NMPU3HAKKM M CBOWCTBA. llepneHAMKYISIPHOCTH NPSIMOW M
IUIOCKOCTH, TpPU3HAKKM WU cBOMcTBa. Teopema o Tpex mnepneHaukymnspax. llepnenaukynspHocTs
MJIOCKOCTeW,  mMpu3HAaKU ©  CcBoiicTBa.  [lapainenpbHoe  MPOEKTHpOBAaHHME,  HM300pakeHUE
npocTpaHcTBeHHBIX ¢uryp. [Ipusma, napannenenunen, kyo, nupamuja. IlpaBuinbHble MHOTOIpaHHUKH.
Ceuenus mpusMbl, Hapamienenunena U nupamuasl. LlunmuHap, koHyc, cdepa, map U UX CEUEHHS.
Bennuuna yrna, rpagycHas Mepa yrila, COOTHOLIEHME MEXAY BEIMYMHOM yria W JUIMHOM AYTH
OKPYKHOCTH. YTOJ MEXAY IPSIMBIMH B IIPOCTPAHCTBE, YrOJ MEXAY IPSIMOM M IUIOCKOCThIO. JlnmHa
OTpe3Ka, JJOMaHOM, OKPYKHOCTH, IIEPUMETP MHOTOYrOJbHUKA. PacCTOsHME OT TOYKHM IO MPSAMOM, OT
TOYKH OO IIIOCKOCTHU, MCKAY MapalJICJbHBIMH MPAMBIMA W HapaJIJICIbHBIMU ITJIOCKOCTSAMM. HJ'IOHI&I[I)
TpEeyrojabHHUKa, Napajuiesorpamma, tpaneuuu. IInomane xpyra u cexropa. Ilnomann nosepxHoCTeM
MHOTI'OI'PpaHHUKOB U TCJI BPpAlICHHA. O0BeEMBI MHOT'OI'PpaHHUKOB U TCJI BpallICHUS.

JlexapToBbl KOOpAWHATHI HA IUIOCKOCTU U B IPOCTPAHCTBE. BBIUMCICHUE PACCTOSAHUS MEXKIY
TOYKaMH, ypaBHeHHE cdepbl. BekTop, MoIynb BEKTOpa, paBEHCTBO BEKTOPOB, CIOXKEHHE BEKTOPOB,
YMHOXEHHE BeKTOpa Ha uuncio. KosiMHeapHble BEKTOpBI, pPAa3lOkKEHHE BEKTOpa IO JBYM
HEKOJUIMHEapHbBIM  BekTopaMm. KoMItaHapHble  BEKTOpBI, PpAa3JIOKEHHE BEKTOpa IO  TPEM
HEKOMIUIaHapHBIM BeKTOpaM. KoopanHaTel BEKTOpa, CKaIsIPHOE IPOU3BENEHNUE BEKTOPOB, YTOJI MEXKIY
BEKTOpPaMH.

JIeMeHTbl KOMOMHATOPUKH, CTATUCTHKH 1 TEOPHH BePOSITHOCTEM

[Toouepenubiii U OJHOBpeMEHHBIH BbIOOp. POpMyIbI YMCIAa COYETAHUN U TEPECTAHOBOK.
bunom Hprotona. TabnuuHoe M rpaduueckoe NpencTaBlieHHe JaHHBIX. UHCIOBbIE XapaKTePUCTHKH
pAnoB AaHHBIX. BepositHocTH coObiTHil. Vcnonb3oBaHue BEpOATHOCTENW U CTAaTUCTHKU MPHU PELICHUN
MIPUKJIAJHBIX 3a]1a4.

OmauyumenvHou 0cobeHHOCMbio TIPOTPAMMBI SIBIIIETCSI TO, YTO B IPOLECCE €€ pealln3aluu
(dopMHpYIOTCSl Bce HEOOXOAMMBIC HABBIKH JIJISl TIOJTHOIICHHOTO PEIICHUS 3a1a4, HEKOTOPBIE U3 KOTOPBIX
0TpabaThIBAIOTCS AOMOIHUTEIHHO IO BEIOOPY 00 yUaIOIUXCSL.



1.6. IlpuHUNBI 00y4YeHHs O MPpOrpaMMme

B kadyecTBe OCHOBHBIX IPUHIMIIOB O0YYEeHHUs 110 JAHHOM IPOrpaMMe OIpeIeJIEHbI:
— [IPpUHIOHUIT BSaHMOHeﬁCTBHH H COTPYAHHUYCCTBA,
— [pUHOUII CIUHCTBA pa3BUTHA, 06yqumI U BOCIIUTaHUA,
— [IPUHOUII CUCTEMATUYHOCTU U TOCICAOBATCIIBHOCTH,
— [OPUHLHUN JOCTYIHOCTH;
- IMPUHIUIT HAITIAAHOCTH,
— IPHUHIAIN HAYYHOCTH,
— INPUHLHMI KOMIIJIEKCHOT'O MOAX0/a.

1.7. Oprann3zanoHHO-NearornyecKkyne ycJI0BUsl peaaTu3aluy NporpaMmbl

O06pa3oBarenbHbIN MPOLIECC OCYIIECTBISIETCS HA OCHOBE yueOHOro 1iaHa, pabouei mporpaMmmbl
Y PErVIaMEHTUPYETCS] pAaCIIMCAaHUEM 3aHITH.

Cpoku peanuszayuu npocpammel. Ilporpamma peanusyercss B Te4eHHE 6 MecsIeB. Y 4eOHbIH roj
HaunHaeTcs ¢ 1 HOosOpsa. OOydeHue paccunTaHo Ha 24 y4eOHBIX HEAeNH, 00IIee KOJINISCTBO YICOHBIX
4acoB — 72.

Dopmbl peanuzayuu npopamMmvbl U pextcuM 3ausmui. 3aHATHS peau3yrTcs B O4HOH (opme,
MIOCPENICTBOM MPOBEICHHUS TPYIITOBBIX BUOB PAOOTHI.

[Topsiox opraHu3anuy 3aHsITHIA:

— PpEXHM 3aHATUH: 1 pa3 B HEJENIO;
— TIPOAODKUTEIBLHOCTh 3aHATUH — 3 yaca.

Mamepuanvno-mexnuyeckass 6a3a. 3aHATAA TpoBoAiTcS Ha Oasze aymutopuit AITIIY,
OCHAIIIEHHBIX HEOOXOAMMBIM JJIsi OPTaHU3aIK 00pa30BaTEILHOTO MpoIecca 000PYAOBaHUEM:

— BUJCOIPOEKTOP, MHTEPAKTUBHAS JI0CKA, IEPCOHATBLHBIA KOMIBIOTEP, BBIXOJ B UHTEPHET;
— HarasgHbIe TOCOOUS U JUAAKTHYECKHUE MaTepUallbl.

Opeanuzayuu o0bpazosamenvHo2o npoyecca Ol IUY C OSPAHUYEHHBIMU BO3ZMONCHOCAMU
300p08bs U UHBAIUOOS.

OOyueHue MLl C OrpaHUYCHHBIMM BO3MOXHOCTSIMM  3JI0pPOBbSI M HMHBAJIMJOB IO
JIOTIOJTHUTEIILHBIM  00IIe00pa30BaTEIbHBIM MPOrPaMMaM OCYIIECTBIISIETCS C YYE€TOM OCOOCHHOCTEH
NCUXO(DHU3UUECKOTO PA3BUTHS, MHIUBUAYATbHBIX BOBMOKHOCTEH U COCTOSIHUS X 3/10POBbSL.

3aHATHUS 7S JIML ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 310POBbSI U MHBAJIMIaMU OPTaHU3YIOTCS
COBMECTHO C IPYTMMH CIIyIIATEISMH.

OOpazoBarenbHasi JEATENbHOCTh JIMI C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0pPOBbS 110
JIOTIOJTHUTEIBHBIM 00111€00pa30BaTeIbHbIM IPOrpaMMaM OCYILECTBIISETCSI HA OCHOBE JIOMOJHUTEIbHBIX
0011e00pa3oBaTeabHbIX MPOrpPaMM, aJalTUPOBAHHBIX MPU HEOOXOJUMOCTH sl OOyUeHUs! YKa3aHHBIX
JIMII.

Cpoku 00y4deHMs] 1O JIOTOJHUTEIbHBIM OOLIEpa3BUBAIOLIMM IMporpamMmaM JUisl JIMI C
OTPaHUYEHHBIMH  BO3MOKHOCTSIMH  3JI0pPOBbSI M HHBAIMJOB C Yy4eTOM OCOOCHHOCTEH HX
NCUX0(U3UUECKOTO Pa3BUTHS IPU HEOOXOAUMOCTH MOTYT ObITh YBEIHUYEHBI.

Ileoacocuyeckue kaopwvl. (OOpazoBaTeNbHBIA MpolecC MO 00pa3oBaTeIbHOM MporpaMme
o0OecrieunBaeT IMpernojaBaTesib By3a, HMEIOUIMH COOTBETCTBYIOIIYIO TOJATOTOBKY IO JaHHOMY
HaIpPAaBJICHUIO.

Yuebno-memoouueckoe u unghopmayuonnoe obecneuenue npozpammul. CoaepikaTesbHas
COCTaBJIsAIONIasi 00pa30BaTeNIbHON MPOrpaMMbl OTpakeHa B paboueil mporpamMMe y4eOHOrO MOAYJs, B
KOTOPOM  OTJAEIbHBIM OJIOKOM TpEACTaBIEHbl y4eOHO-METOJIUYEeCKHuEe (CIHUCKM OCHOBHOM W
JIOTIOJTHUTEILHOM TUTepaTypbl) U MH(POPMAIIMOHHBIE MaTepHUaiIbl (CCHUIKU Ha AJIEKTPOHHBIE PECYPCHI).



1.8. Ilnanupyembie pe3yabTaThbl 00y4eHUsI

K oxxuzaeMpIM pe3ysbTaTaM peanu3aliy NIporpaMMbl OTHOCSTCS:
3HaHue:
— OCHOBHBIX TOHSITHH IIKOJBHOTO Kypca MaTeMaTHKH, IIPEICTABICHHBIX B KOJU(PHUKATOPE 3IIEMEHTOB

conepxanusi EI'3;

— OCHOBHBIX METOJIOB pEUICHUs 3a/1a4 MIKOJIBHOTO Kypca MaTEMaTHKH.
ymeHue:
—  BBINOJHATH BBIYUCIICHUS;
—  BBINOJHATH IPeoOpa3oBaHus anreOpanvdeckux BhIPAKECHUN;
— peuiaTh ypaBHEHMsI U HEPABEHCTBA U UX CUCTEMBI;
— CTPOUTbH U YUTATh rpauKu GyHKIUH;
—  BBINOJHATH JIEHCTBUS C TEOMETPUUECKUMHU (pUrypamMu, BEKTOpaMU U KOOPAWHATAMU;
— CTPOHUTH U UCCIEN0BATh NIPOCTEUIINE MATEMATUUECKUE MOJIEIIH;
— paboTaTh CO CTATUCTHUECKON HHPOpMAIMEH, HAXOIUTh BEPOSTHOCTh CIIY4ailHOTO COOBITHS;
enadeHue:
—  HaBBIKAMM PEILEHUs 33a]a4 LIKOJIBHOTO Kypca MaTeMAaTUKH, NIpeAiaraiomuxcs B cogepxanuu EI'D;
— HaBBIKAMH CaMOCTOATEILHON pabOThI ¢ TUTEPATypoOii 1o moarotoBke k EI'D.

Memanpeomemnviv  pesyibmamom peaqu3allid TPOTPaMMBI  ABIsiETCS  (OPMHpPOBAHUE Y
CiylmaTeneil CTOMKON MO3HABATEIbHOM MOTUBALIMU K OCYHIECTBICHUIO JalIbHEUIIEH NEATEIbHOCTH IO
OCBOEHHUIO MaTEMaTHKHU.

1.9. ®opMbI NOABEIEHUSI HTOTOB U ONpe/iesieHHe Pe3yJbTATHBHOCTH MPOrPaMMBbI
Pe3ynbpTaTUBHOCTD YCBOSHHS YY€OHOTO MaTepualia OTCIICKUBACTCS TOCPEICTBOM:
— cobecel0BaHUS;
— HpOMe)I(YTOqHOFO 1 UTOTOBOI'O TCCTI/IpOBaHI/IfL
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YUYEBHbIA IIJIAH

Ne .
wn HaumenoBanue pa3aesioB yueOHOro MoayJis Pacnpenesienne y4eOHOM HAarpy3Ku
¢popma
BCero JIEKIUH NpaKkTHYeCKHue
KOHTPOJIs
co0eceoBaHuE
1 | Anrebpa 3 3
TECTUPOBAHUE
2 | YpaBHEHUS U HEPABEHCTBA 36 7 29 TECTUPOBAHUE
3 OyHKIUH 6 1 5 co0eceloBaHue
4 | Hauana MaTeMaTH4€CKOI0 aHaIN3a 6 2 4 TECTUPOBAHUE
5 | I'eomerpus 12 5 7 TECTUPOBaHUE
6 | DneMeHThl KOMOWHATOPUKU U TEOPUU BEPOSTHOCTEHN 6 1 5 TECTUPOBAHUE
HUTOr0BOE
7 Htoromas arrecranus 3 3
TeCTUPOBaHHUe
BCEI'O: 72 16 56
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Y aEpK aio
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i pagore
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Ne
n/n

Haumenosanne
pazxenos yuebHoro
MOLYJIst

HOSIOpL MOAY.TB 2

04.11.-10.11

LL I =10,

o

18.11.-24.11.
25.11-01.12.

02.12.-08.12
09.12.-15.

16.12.-22.12

“efabpn moyan 3

23.12.-29.12

Anrebpa

w 01.11.-03.11.

VpaeHeHHA U
HepaBeHCTBA

DYHKLHH

Hauana
MaTeMaTH4ecKoro
aHanmusa

['eomeTpus

OneMeHTbI
KOMOHHATOPHKH H
TEOpHs BEpOATHOCTEH

2019:2020 YIEBHLIIA IO

n/n

HaumenoBanne
pasaenos y4edbHoro
MOy st

SAHBAPL MOAYJIL 4

(eBpalb MOAYIL 5

MapT MOAYJab 6

30.12.-05.01.
06.01.-12.01

13.01.-19.01

20.01.-26.01

27.01.-02.02.
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2
02.

3

17.02.-23.
24.02.-02.0.

10.02.-16.0
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03.

16.03.-22.

23.03.-29.03.

AnreGpa

YpaBHEHHS W
HEPABEHCTRA

I
w

(S

OYHKLHH

Hauana
MaTeMaTH4YeCKOro
aHATH3a

["'eomerpusn

(]

DneMeHThI
KOMOWHATOPUKH H
TEOpHS BEPOATHOCTEH




Ne HaunmenoBanue anpeJib
n/m | pa3aejioB yuedHOro | MoayJb 7
MoOayJIst < | 5 | £

< |22
v (@) (o))
S| |
o | |
S |2 |2
S \O on
on () —

1 Anrebpa

2 YpaBHEHUS U

HEPaBEHCTBA
3 OyHKINUU
4 Havana
MaTEeMaTHYECKOTr0
aHanu3a
5 I'eomerpus
6 DIJIEMEHTBI
KOMOWHATOPUKA U 3 3
TEOPUsI BEPOSITHOCTEN
7 | UtoroBas arTecTanus 3

IIpumeuanue: 3 — KOJ-BO YYEOHBIX YaCOB B HEJIEIIIO;

= — y4eOHBIi TPOIIeCC HE OCYIECTBISETCS
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[Iporpamma ono6peHa Ha 3acenaHuu Kadenapsl MaTeMaTuku, GU3UKH, THPOPMATUKHI
[Tpotokon Ne 1 ot «12» centsdps 2019 r.
N.o. 3aBenyromero kadenpoi ['ycera T.A.

HHOACHUTEJBHAA 3AIIUCKA

3HaHUE MAaTEeMAaTUKH B COBPEMEHHOM OOILIECTBE SBISETCS  HEOTHEMJIEMON YacThIO
JUYHONM U mpodeccCHOHAIbHON JKHM3HM 4YeJIOBEKa U CPEJCTBOM BKIIOYEHHS B MHPOBOE
COLIMOKYJIBTYPHOE TpOCTpaHCTBO. IIporpamma 1o MareMaTHMKE COCTaBj€HA Ha OCHOBE
denepanbHOrO0 KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHJapTa cpeAaHero (MOJHOro) oOIero
o0Opa3oBaHus Ha 6a30BOM YpOBHE.

[IporpamMma BBITIOJIHSET 1BE OCHOBHBIE ()YHKIIMH.

Hngpopmayuonno-memoouueckas byHKums II03BOJISIET BCEM Y4aCTHUKAM
00pa3oBaTeNbHOTO IMpoliecca TMONYYUTh MPEACTaBICHHE O LEsIX, COACepX)aHUH, OOIIei
CTpaTeruu OOYYCHWS, BOCIUTAHUS W PA3BUTHS YYANIUXCS CPEACTBAMH JAHHOTO Y4eOHOTO
npeaMera.

Opeanuzayuonno-nianupyiowas (QyHKIHS TMpeaycMaTpuBaeT BBIICICHHE OJTaIoB
o0y4eHHsl, CTPYKTypUpOBaHHE Y4eOHOrO Marepuaja, ONpPEICNICHHE €ro KOJWYCCTBEHHBIX U
KAUeCTBCHHBIX XapaKTEPUCTUK HAa KaXKIIOM M3 JTAlOB, B TOM YHCJE IS COJSPIKATSIHHOTO
HAIIOJIHEHUS IIPOMEKYTOYHOM aTTECTalluU 00y4aeMbIX.

Ileau M 3a1aYM MPOrPaMMBbI
Inasnas yenv 3aKII0YACTCS B MPHOOPETEHUU CUCTEMATH3UPOBAHHBIX 3HAHHMA, YMECHUH U
HAaBBIKOB, HEOOXOMMMBIX 1 caaun EI'D mo MmaremaTuke.
Ocnosubule 3a0auu:
- TEOpETUIECKOe 00OCHOBAHHUE PsiJia BOIIPOCOB ITKOJIBHON MaTeMaTHKH,

- IPUBCACHUC B CUCTCMY MCTONOB PCIICHUA MATCMATUYCCKUX 3a/la4;
- q)OpMI/IpOBaHI/IC YMCHI/Iﬁ 1 HAaBBbIKOB PCHICHUA MAaTEMAaTUUCCKHUX 3a/1a4.

Il1aHpyeMble pe3VabTAThl 00VIEeHHS
K oxxupaemMbIM pe3yapTaram peain3aiy TporpaMMbl OTHOCATCS:
3HaHUe:
— OCHOBHBIX IMOHSTUH IIKOJBHOIO Kypca MaTEMaTUKH U METOJIOB PEUICHUS 3a/1aY;
yMeHue:
— INPUMEHATH NOJYYEHHbIC 3HAHUS B IIPOLIECCE PELICHUS 3a1a4, IPEAJIOKEHHBIX B COJIEPKAHUU
EI'D no marematunke;
grnaoenue:
— HaBBIKAMM pEIICHMs] 3a/ay IIKOJbHOIO Kypca MaTeMaTUKH, Npeajararoluuxcsi B
conepxanuu EI'D.

CpoKH peajn3annu NporpaMmbl
[TporpamMma peamusyeTcsi B TedeHUE 6 MECSIICB.
OO0yuenne paccuuTaHo Ha 24 y4eOHBIX HEJelNb, 00Iee KOJTUIEeCTBO Y4eOHBIX YacoB — 72.

@opMbl peau3aluiy NPOrPaMMbl U PesKUM 3aAHATHI
dopma NpoBENEHNS 3aHITHH — TPYIIIOBasl.
[Topsimox opranu3anuy 3aHATHHI:
— peXuM 3aHATUi: | pa3 B HEAEMIO;
— TIPOAODKUTEIBHOCTB 3aHATUHN — 3 ak. yaca.




YyeoHo-TeMaTHYeCKHii NJIaH 3aHATHI

Ne
n/n

HauMenoBanue
pasnena

Conep:xkanue

Ko..
4acoB

Anrebpa

Lenple uymcna. CreneHb ¢ HaATypajbHBIM IOKa3aTEJIEM.
Jpobwu, poLeHTkI, paroHanbHbIe yrciaa. CTENeHb C MeTbIM
noka3areneM. KopeHb n-i CcTeNeHM M €ro CBOMCTBA.
CreneHp C palMOHaJbHBIM II0Ka3aTeleM U €€ CBOMCTBA.
CBolicTBa CTENEHM C JICMCTBUTEJBHBIM ITOKA3aTEJIEM.
Cunyc, KOCUHYC, TAHT€HC, KOTAHI€HC ITPOU3BOJIBHOTO YTJIa.
Pannannas mepa yrina. CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC
yucia. OCHOBHBIE  TPUTOHOMETPUYECKHE  TOXKJECTBA.
®opmyibl npuseaeHus. CUHYC, KOCUHYC, TAHT€HC CYMMBI U
pazHocTU ABYX yrjioB. CHHYC M KOCHUHYC JBOMHOTO yrJa.
Jlorapudm uucna. Jlorapudm mnpousBeAeHHs U YACTHOTO,
norapum  cremeHu. JleCATHUHBIN W HATypaJIbHBIN
norapudmsl, uyucino e. IIpeoOpazoBaHue BBIpAKEHUI,
BKJIFOUAIOLIUX apu(METHYECKYIO OIeparuIo.
[IpeoOpazoBanre BbIpaKEHUH, BKIIOYAIOIIUX  OINEPaIHI0
BO3BeJeHUS B creneHb. [IpeoOpa3oBaHue BBIpAXKEHUH,
BKJIFOYAIOLIUX KOpHU HaTypajIbHOMI CTEIEHHU.
[IpeoOpa3zoBanre TPUTOHOMETPHUECKUX BBIPKCHHUIA.
[IpeoOpa3zoBanue norapupMuyeckux BbIpaxeHHH. Moaynb
(abconroTHas BeIMYMHA) YHUCIIA.

YpaBHeHus u
HEpaBEHCTBA

KBanmpaTHble ypaBHEHUS M HEpPAaBEHCTBA. PalMOHAJIbHBIC
yYpaBHEHUs U HepaBeHCTBA. MppanuoHanbHbBIE ypaBHEHUS.
Tpuronomerpuueckue ypaBHeHus. [lokaszarenpHble U
JorapupmMuyecKue ypaBHEHUS u HEPAaBEHCTBA.
PaBHOCHIIBHOCTB YpaBHEHUH, CUCTEM  YpPaBHEHMII.
IIpocreiilne cUCTEMBl YPaBHEHHUN C ABYMS IEPEMEHHBIMU.
Pemenue cucreM ypaBHEHUH crocoO0aMH MOJCTAHOBKH,
anreOpanyecKkoro CIOKEHMs!, BBEJICHUS HOBBIX NIEPEMEHHBIX.
Hcnonp3oBaHne  CBOWCTB  (QYHKIMH  IpU  pelIEHUU
ypaBHEHHH M  HepaBeHCTB. (CHcTeMsl JIMHENHBIX
HepaBeHCTB. CHCTeMBl HEPaBEHCTB C OJIHOM IEpEMEHHOMU
Meton wuHTepBanoB. M3o0pakeHHMe Ha KOOpAMHATHOM
IJIOCKOCTM MHOXECTBA PpEIIECHUN YpPAaBHEHHM C JBYMs
NIEPEMEHHBIMU M HMX  CHCTEM, HEPABEHCTB C JABYMs
IIEPEMEHHBIMU U UX cHCTeM. [[pumMeHneHne maTeMaTHYeCKuX
METONOB Ul pEUICHUS COJEP)KATENIbHbIX 3aJad U3
pa3IMyYHbIX 00jacTeil Hayku M mpakTuku. MHTepnperanus
pe3ynbTaTa, y4eT OrpaHu4CHUH.
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OyHKIUU

@OyHKIMA, 00MacTh omnpesesieHnss (QYHKIHH U MHOXKECTBO
3HaueHud  ¢ysxknun. I'paduxk  ¢ynkumu.  [Ipumepst
(GyHKIIMOHAJIBHBIX 3aBUCUMOCTEH B peallbHbIX MpoIleccax U
sapneansax. OOparnas  ¢ynkumsa. ['papux  oOpatHOU
GyHKIHH. [IpeobpazoBanms rpaduKoB hyHKIHH,
napajyieNibHBld  MEPEeHOC W CHUMMETpus  rpadukoB
OTHOCHUTEJIBHO Ocell KoopAuHAT. MOHOTOHHOCTh (DYHKIIMIA,
NPOMEXYTKH BO3pacTaHusi W yObiBaHusA. YeTHOCTh U
HEYETHOCTh (GyHKIMH. [lepHoauYHOCT, U OrpaHUYEHHOCTh
¢ynkuunii. Touku sxcTpemyma. HanbomnpIiiee 1 HauMeHbIee
3HaueHus QyHKiuW. JluHeWHas ¢yHKOMS, ee Tpaduk.
@OyHKIMs, OMUCHIBAIOMAsi OOpPaTHYIO MPOMOPIHOHAIBHYIO
3aBUCUMOCTb, ee rpaduk. Ksaapatuunas Qynkuus, ee
rpa¢uk. CreneHHas QyHKIHS C HATypaJbHBIM MTOKa3aTeJeM,
ee rpaduk. Tpuronomerpudeckue (GpyHKUIUU, UX Tpaduxu.
[TokazarenbHas u orapudmMudeckas GyHKIHH, UX TPAPHUKH.

Hauana
MaTEMATHYECKOT'O
agajn3a

[Tpon3BonHas, ee TEOMETPUYECKHA M (PU3MUECKUH CMBICIL
VYpaBHeHue ~ KacaTenpHOM K Tpaduky  QyHKUUU.
IIpou3BoaHast CyMMBI, pa3HOCTH, IIPOM3BENECHHS U YaCTHOTO.
[TIpouzBoaHkie 3JIEMEHTAPHBIX GbyHKITHIA. Bropas
Npou3BOMHAS © ee (Qu3ndeckuii cMbicit. [IpuMeHeHue
MPOU3BOJHON K HCCIEAOBaHUIO (YHKIUN U TMOCTPOCHHUIO
rpadukoB. IlpuMeHeHHE NPOM3BOAHON IS HAXOXKICHUS
HaWjay4yllero pewmeHus B MPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-OKOHOMMYECKUX, 3agadax. llepBooOpa3Hbie
aneMeHTapHbIX QyHkuuid. [IpuMmeHenne unTerpana B Gpus3nke
Y TEOMETPUMU.

I'eomerpus

TpeyroiabHUK, HapanaenorpaMMm, poMO, HPSIMOYTOJBHUK,
kBazapar, Tpamneuus. OKpyKHOCTb U Kpyr. OKpYXKHOCTb,
BIIMNCAHHAs B TPEYrojabHUK. OKPYKHOCTb, ONIMCAHHAs OKOJIO
TpeyroiabHuka. MHoroyronsHuk. Cymma yrjioB BBITYKIJIOTO

MHOTOYTOJIbHUKA. [IpaBunbHbIE MHOTOYTOJIbHUKHU.
Brnucannas u onmcanHas okpyxHocTH. [lepecekaromiuecs,
napasuieNbHbIe u CKpeLIMBaIOIINeCcs MpsIMBIE,

NEePNEHAUKYISIPHOCTh NpAMBIX. [lapamiensHOCTs MpsAMON U
IJIOCKOCTH, IpU3HAKU U  cBoWcrBa. [lapamienbHOCTB
IJIOCKOCTEM, MPU3HAKU M CBOWCTBA. llepneHaukynspHOCTh
IpsIMOM M IUIOCKOCTH, NPU3HAKU U CBOMCTBA. TeopeMma o
Tpex NepneHanuKyisapax. [lepnennKynspHOCTh IIOCKOCTEN,
IpU3HAKU U cBoMWcTBa. llapamnenbHoe NPOEKTUpPOBAHUE,
n300paxkeHHe  IpPOCTpaHCTBEHHBIX  Quryp.  [Ipusma,
napajuleIenuIes, KYyO, ApaMua. IIpaBunbpHbIE
MHOrorpaHHuky. CedeHus NpU3MBI, NapajulesIeNUNena u
nupamuabl. Lunuanap, xonye, chepa, map U UX CEUCHHUS.
Benmnuuna yrma, rpagycHas Mepa yria, COOTHOIIEHUE
MEXy BEIIMYMHOM yria v JUIMHOW JyTd OKPYKHOCTH. YTOII
MEXIy MPSMBIMU B IIPOCTPAHCTBE, YrOJ MEXKIAY NPSIMOU U
IJIOCKOCTBIO. J[IMHA OTpe3ka, JIOMaHOM, OKPYKHOCTH,
IIEpUMETP MHOTOYrOJIbHUKA. PaccTossHME OT TOYKHM 110
IPsIMOM, OT TOYKHU O IUIOCKOCTH, MEXIY Iapajule]IbHbBIMU
OpSAMBIMU M TapaJUIENbHBIMM  IUIOCKOCTSAMH. [lnmomans
TPEYroJIbHUKA, Iapajuieaorpamma, Tpaneuuu. Ilnomans
Kpyra u cekropa. [nomanu noBepXxHoCTel MHOTOTPaHHUKOB
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u ten BpaumieHua. OO0beMbl MHOTOIPAaHHMKOB M Tel
BpamieHus. JlekapToBbl KOOpPAMHATHI HAa IUIOCKOCTH M B
IPOCTpaHCTBE. BbIUnCIIEHHE PACCTOSHUS MEXIY TOYKaMH,
ypaBHeHHE cdepbl. BekTop, MOAynb BEKTOpa, paBEHCTBO
BEKTOPOB, CJI0KEHHUE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcio. KoimmHeapHble BEKTOPBI, Pa3IOKEHHE BEKTOpA I10
JByM  HEKOJUIMHEapHbIM  BekTropaM.  KomiulanapHble
BEKTOPBI, Pa3IoKEHUE BEKTOpa MO TPEM HEKOMILIAaHAPHBIM
BekTopaM. KoopauHaTsl BeKTOpa, CKaJIsIpHOE ITPOU3BEICHNE
BEKTOPOB, YTOJ MKy BEKTOPAMHU

DJIEeMEHTBI [ToouepenHbIii 1 OTHOBPEMEHHBIM BBIOOP. DOPMYIIBI YKCTIa

KOMOWHATOPUKH, coyeraHuil u nepectaHoBoK. bunom Herotona. Tabnaumunoe u

CTaTUCTUKU rpaduyeckoe  TPEACTaBICHHWE  JAHHBIX.  YuCIOBBIE 6

TEOPUH XapaKTEPUCTUKU PSOB JAaHHBIX. BeposTHOCTH COOBITUH.

BEPOATHOCTEH Hcnonp30BaHne BEPOATHOCTEH U CTATUCTUKU MPU PELICHUU

MPUKJIAIHBIX 3a]1a4.

Hrorosoe 3anstue TectupoBanue 3

72
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@opMbl ATTECTAIIMH U OlIEHOUHbIE MATEPHAJIbI

OcHoBHO# (HOPMOI1 TOABEACHUS UTOTOB SIBISIETCS TECTHPOBAHUE.

Mamepuanvt mecmuposanus

3anauu C4

1.  Bboxossie ctoponsl KL u MN tpaneunn KLMN pasnsbl 10 u 26 cooTBeTcTBEHHO. OTpE30K,
COCMHSIONIMNA CepeIMHbl AUaroHaieu, papeH 12, cpennss auHus Tpaneuu paBHa 24. [Ipsmbie
KL u MN nepecekatorcst B Touke A. Halinure paanyc OKpyKHOCTH, BIIUCAHHON B TPEYTOJbHUK
ALM. (2 unu 6)

2. IIponmomxenue Ouccektpucei CD HepaBHOOenpenHoro tpeyronbanka ABC mepecekaer
OKPYXHOCTh, OMHUCAHHYIO OKOJIO 3TOT0 TpeyroibHHKa, B Touke E. OKpyXHOCTb, OmMHMCaHHas
okosno TpeyroiabHuka ADE, nepecekaer npsamyro AC B touke F, orinmunoit or A. Haiinure

pamuyc OKpY>KHOCTH, onrucanHon okoiio TpeyroibHuka ABC, ecnu AC = 8, AF = 3, yron BAC

pasen 45°. (i unu

5
V22 ]
3.  Vroan C tpeyromeuuka ABC pasen 30°, D — omimunas or A TouKa IepecedyeHus

OKpYXXHOCTEH, MOCTpoeHHbIX Ha cTopoHax AB u AC kak Ha nuamerpax. M3BecTHO, 4TO

74111 3\/111J
Uuiau

DB:DC=2:5. Hatigute cunyc yria A.
. yeyr ( 74 74

4. Ha npsamoii, conepxameit menuany AD npsimoyronbHoro tpeyroisHuka ABC ¢ mpsiMbiM
yriaom C, B3sta Touka E, ymanenHas ot BepmmHbl A Ha paccrosiHue, paBHoe 4. Haiinure
wiomaape TpeyronbHuka BCE, ecnu BC =6, AC=4. (2,4 unu 21,6)

5. ITnomanpe tpanenun ABCD paBra 135. JIlnaronanu nepecekarorcst B Touke O. OTpesky,
coenuHsomue cepeauny P ocHoBanusa AD c BepmmHamu B n C, nepecekaroTcs ¢ AMaroHaaIssMu
Tpanenuu B Toukax M u N. Haiinure momans tpeyronpHuka MON, ecinu 0HO U3 OCHOBAaHMIA
Tpanenuu BiBoe 0omblie Apyroro. (15/4 uau 12/5)

6. Jlan tpeyronpHuk ABC co croponamu AB = 15, AC = 9 u BC = 12. Ha cropone BC
B3sTa Touka D, a Ha cropoHe AD — touka O, npuuem CD =4 u AO = 30D. Oxkpyx)HOCTb ¢
nentpoM O npoxoaut yepes Touky C. Haitnure paccrosaue ot Touku C 10 TOYKHU MEpecedeHus
ATOM OKpYykHOCTH ¢ Tipsimoit AB. (7,5 wnu 7,2)

7.  Jan tpeyronsauk ABC. Touka E nHa npsimoit AC BbiOpaHa Tak, 4To TpeyroibHuk ABE,

IUIOINAAb KOTOpPOro paBHa 14, - paBHOOenpeHHsbIi ¢ ocHoBanueM AE u Boicotoit BD. Haiinure
24
womanas TpeyroibHuka ABC, ecnu usBectHo, uto LABE = Z/CBD=«a u tga = 7 (25 unu

39).



8. Touka M nexur Ha orpe3ke AB. Ha oxpyxHoctu ¢ nuamerpom AB B3sta Touka C,

yaaiieHHast oT Touek A, M u B nHa paccrostaus 20, 14 u 15 coorBerctBeHHo. HaliquTte miomans
TpeyroiabHuka BMC. (54 +124/13 )

9.  Jlan npsamoyronbHblii TpeyroiabHUK ABC ¢ kareramu AC = 15 u BC = 8. C uenrpom B
BepirHe B mpoBesieHa okpykHOCTh S paauyca 17. Haliqure paguyc oKpy>KHOCTH, BIUCAaHHOM B

yroia BAC u kacaroiecst OKpy>XKHOCTH S. (%1 unu 8—85j

10. Ilpsmas, neprneHAUKYJspHas TMIOTEHY3€ MNPSAMOYIOJbHOIO TPEYroJbHUKA, OTCEKAET OT
HEro YeTHIPEXyroJbHUK, B KOTOPBIH MOXXHO BIIHMCAaTh OKPYXHOCTh. Haiinute paguyc
OKPYKHOCTH, €CJIM OTPE30K 3TOW MPSIMOM, 3aKIIOYEHHBIA BHYTPU TpEyrojibHukKa, paBeH 40, a
OTHOIIICHHE KaTETOB TPeyrojbHHUKa paBHO 15/8. (25 uu 32)

¥Yribl B IPOCTPAHCTBE

1. B kybe ABCDA,B,C\D, touku E u F - cepemunbl pebep A B, u B,C,, COOTBETCTBEHHO.

Haiinure kocunyc yria Mexay npsimeiMu AE u BF . (0,8)

2. B npasunbHoit Tpeyromsuoi npusme ABCA,B,C,, Bce peGpa koTopoii paBHbl 1, Haiijure

KOCHHYC yria Mexay npsimeimu AB, u BC,. (%j

3. Cropona ocHOBanus npaBwibHOM TpeyronbHon npusmel ABCA, B,C, pasna 8. Bricora 51oit

npu3Msl paBHa 6. Haiinure yron mexnay npsaMmeiMu CA u AB,. [arccos ZLSJ

4. B ocuosanun npsmoi npusmbl  ABCA,B,C, nexur paBHOGEAPEHHBIA NPSIMOYTOIbHbINA

TpeyronbHUK ABC ¢ rumnoTeny3oi AB , paBHOU 8+/2 . Boicota 510 npu3Msbl paBHa 6. Haiinure

yroa mexay npsameiMu AC, u CB,. [arccos 225)

5.B xybe ABCDA,B,C\D, wnaiinure yron mexny npsmoit AB, u mockocteio ABC, . (300)

6. B xy6e ABCDA,B,C\D, naiinure tanrenc yrina mexay npsmoit AA, u miockocteio BC\D .

)

7. B npasuibHOM Tpeyroasaoit npusme ABCA,B,C,, Bce pebpa xoTopoii pasusl 1, Touka D -

w)

cepennHa pedpa A, B, . Haiinute cunyc yrina mexnay npsimoir AD u miockocteio BCC, . (W



8. OcnoBanme mmpamunsl DABC paBHOOenpeHHbIN TpeyroibHUK ABC, B KOTOpOM

AB = BC =13,AC =24. Pebpo DB mnepneHANKYISIPHO IUIOCKOCTH OCHOBaHUs W paBHO 20.
Haiinute TanreHc qByrpanHoro yria mnpu peope AC . (4)

9. B npsimoyronsrom napaenenunene ABCDA B,C\D, , y kotoporo AB =4,BC =6,CC, =4

)

HaMIUTE TaHTeHC yraa Mexay miockoctamu CDD, u BDA, . (

10. B HPSIMOYTOJIBHOM HapauIeIeTUIe e ABCDA,B,C\D, U3BECTHBI

pebpam AB =8,4D = 6,CC, =5. Haiiqure yron Mexny Iiockoctssmu BDD, u  ADB,.

(arct %]
25 .

PaccTosiHus B NIpOoCTPAHCTBE

1. Pebpa npaBuiabHON 4eTHIpEXYrosibHOM Ipu3Mbl paBHbl 1, 4 u 4. Haiinure paccrosiHue ot

BEPLIMHBI 10 LIEHTPA OCHOBAHUS MPU3MBI, HE COJEPKALLETO 3TY BEPLIUHY. (3)

2. B npaBunbno# wectuyronsroit npusme ABCDEFA,B,C, D, E|F,, Bce pebpa xoTopoii
paBHBI 1, HAliJUTE PACCTOSHUE MEXy TOUuKaMu 4 u E, . (2)

3. B npasunbHoii Tpeyronbnoii npusme ABCA,B,C, Bwicota paBHa 2, CTOPOHA OCHOBAHHMS
paBHa 1. Haiinute paccrosiuue ot Touku B, 1o npsmoir AC, . (8)

4. Ocuosanue npsmoii npusmel ABCDABC,D, - pom6 ABCD, B KOTOpOM
AB =10,4C = 6+/7 . BokoBoe pebpo AA, paBHO 3421. Haitgure paccrosiHue oT BepivHbl B
1o npsamoit AC, . (8)

5. B nmpaBunbHO# yeThIpexyronbHoi mupamune SABCD ctopoHa ocHOBaHHS paBHa 1, 60KOBOE
pebGpo paBHO 73 Haiinute paccrosuue ot Toukun C a0 npsmoit S4. [?]

6. Pe6po xyoa ABCDAB,C.D, pasuo /3. Haiizure paccrosune or Bepumubl C 10
miockoctu BDC, . (l)

7. Jan npaBuibHbli TeTpadap ABCD c pebpom J6. Haligure paccTtosiHue OT BEpIIUHBL 4 10
miockoctn BDC. (2)

8. B npaBuibHO# ueThipexyronpHoi nupamune PABCD c¢ BepmmHON P cropoHa ocHOBaHHSA

paBHa 3, BeicoTa 2. Haiimute paccrosiHue oT BepmmHbl A 10 rpanun PCD . (2,4)



9. B equnnunom kybe ABCDA B,C\D, wuaiinure paccrosuue Mexay npsmbimu ABu AC,.

V3
3
10. B mupamuyne DABC w3BectHbl qnuHbl pedep: AB = AC = DB=DC =10,BC =DA=12.
Haiinure paccrostaue mexay npsmeimu DA u BC . (2\/7 )

Bapuanr 1
1. I'opojickoii Gr0KEeT cocTaBisieT 45 MIIH. p., @ pacXoJibl Ha OJIHY M3 €r0 CTaTei COCTaBUIIM
2,5% . CkonpKo pyOIiei moTpadyeHo Ha 3Ty CTaThio Oropkera’?

1)5625000 p. 2)562,5 p. 3)50625000 p. 4) 562500 p.
2. Hepeﬂ npeacCTaBjICHUCM B LUPK I IPOAAKH 6BIJ'IO 3aroTOBJICHO HCKOTOPOC KOJIHUYCCTBO

2
BO3AYLIHBIX IITAapPUKOB. Hepeﬂ HadaJioOM NIpCACTaBJICHUSA OBLIO HpOIIaH0§ BCCX BO3AYIIHBIX

IIIApUKOB, a B aHTpakTe — eme 12 mryku. [locne sToro ocranace TpeTh Beex mapukoB. CKOJIBKO
IIaPUKOB OBLIO EPBOHAYAIILHO?

1)40 2)80 3)120 4)160

3. COeperarenbHbIi 0aHK HAYUCISIET Ha CpouHbIA BKiIaa 20% roaoBeiX. BKiIaquuk mooxun Ha
cuet 800 p. Kakas cymma Oyner Ha 3TOM cueTe 4epe3 roj, €Ciu HUKAKUX OTNEpPaIfii CO CUETOM
IpOBOJUTHCA HE OyneT?

1)960p. 2)820p. 3)160p. 4) 1600 p.

4. Ha cuer B 0aHKe, 10X0]1 110 KOTOpOMY cocTaBisieT 15% romoBbix, BHECHH 24 ThIC. p. CKOJIBKO
TeICAY pyOsielt OyneT Ha 3TOM cyeTe 4Yepe3 roJl, €ClAM HUKAaKUX OIepaluidl co CYeTOM
MIPOBOAMTHCS HE OyaeT?

5. Kakas cymma (B py0ssix) OyneT mpocTaBiieHa B KACCOBOM Y€Ke, €CIIM CTOMMOCTh ToBapa 520
p., ¥ IOKYTIaTeb OIIAYMBAET €ro 1Mo AUCKOHTHOM KapTe ¢ 5%-Hoi ckuakon?

6. ToBap Ha pacnponaxe yueHw Ha 20%, ipu 3ToM OH ctai cTouTh 680 p. CKOIBKO CTOMII
TOBAp /10 PaCTIPOTaKH?

1)136p. 2)816p. 3)700p. 4)850p.

7. T'ocynapctBy npuHamnexxuT 60% akuumil NpeanpusThs, OCTaJbHbIE aKIUM IMPHHAIJIEKAT
yacTHBIM JuuaMm. OO6mas npuObUIb NPEeANnpUsTHs TOCTE YIUIaThl HAJIOrOB 3a TOJ COCTaBMJIA
40 mutH. p.. Kakas cymMMa 13 3Toi mpuOBUIM JOKHA MTOMTH Ha BBIIIATY YaCTHBIM aKIIMOHEpam?
1)400000 p. 2)16000000 p. 3)24000000 p. 4) 100000000 p.

8. Axuuum mnpeanpusATHs pacHpeAeseHbl MeXAy TOCyJapCTBOM M YacTHBIMU JIMIIAMU B
otHomieHuu 3:5. OOmas npuOBUIE NPEINPUSITHS IOCNIE YIJIAaThl HAJIOrOB 3a IOJl COCTaBMJIA
32 muH. p. Kakasg cymma 13 3170l npuObUIM JOJDKHA MOMTH Ha BBIIUIATY YaCTHBIM aKI[MOHepam?
1)4000000 p. 2) 12000000 p. ) 20000000 p. 4) 6400000 p.

9. Ha nocr npeacenaTesns MKOJIBHOIO COBETa MPETEHIOBANIN JBa KaHAuaTa. B romocoBanumn
npuHsiM ydactue 120 genoek. ['omoca Mexay KaHauAaTaMu paclpeiesIiiInCh B OTHOLIECHHUH
3:5. CKOJIBKO rOJ0COB MOTYYHIT TOOETUTENh?

D15 2)24 3)45 4)75

10. Yucno XBOMHBIX JEPEBBEB B MapKe OTHOCUTCS K YMCIYy JIMCTBEHHBIX Kak 1:4. CkoybKO
MIPOLIEHTOB JIEPEBHEB B MApKE COCTABIISAIOT JTUCTBEHHBIE?



1.

2.

Bapuanr 3

1. BprauciouTs: (1@)2

2. Beraucants: 3\/ 729

454 -4/120

3. Bprauciaurth:
45

15
4. Bemuucnuts: log, 15—log, E

1 5 1-1g2 1 3
5. Bemucmuts: 30 °%> 1108 —8°%

6. Bprauciaurs: COSISOO

7. Berameauts:  COS 2( ,ecan COS A = g

T ) 1 T
8. Bommcmuts: COS(— + ) ,ecn SN & = , O<a<—
3 V3 2

Bapuanr 4

B CJ'Iy‘I&fIHOM OKCIICPUMCHTC 6poca10T ABC UT'PAJIBHBIC KOCTH. Haiigute BEPOATHOCTH TOT'O, UTO B
CYMMC BbIIIAZICT 5 OYKOB. PeBy.]'IBTaT OKPYTJIUTC OO COTHIX.

B cnyuaifHOM 3KCHIepUMEHTe CUMMETPHUHYI0 MOHETY OpocatoT Tprkibl. Haiimure BeposTHOCTH
TOT'0, YTO OPEJ BBINIAJET POBHO JBa pasa.

B yemnmonare nmo rumHactuke ydactByroT 50 cnopremenok: 24 uz CHIA, 13 u3 Mekcukn,
ocranbHple — u3 Kananel. Ilopsaok, B KOTOPOM BBICTYNAalOT T'MMHACTKH, ONPEHENAETCS
xpebueM. Haiinure BeposITHOCTh TOTO, YTO CIIOPTCMEHKA, BBICTYIAIOIIAs TIEPBOM, OKaXeTCs U3
Kanangr.

B cpennem u3 1400 camoBbIX HAcocoB, MOCTYNMBIIUX B MpoJaxy, /7 mnoxarekaror. Haiinure
BEPOSTHOCTH TOT'O, YTO OJIMH CIy4aifHO BBIOPAHHBIH JIJIsl KOHTPOJISE HACOC HE MOATEKAET.



10.

®abpuka BbITyckaeT cyMKH. B cpennem Ha 200 KaueCTBEHHBIX CYMOK MPUXOAUTCS YEThIpe
CYMKH CO CKPBITBIMU JedekTamu. Haiinure BeposSTHOCT TOTO, YTO KYIUICHHAst CYMKa OKa)KeTCsl
KaueCTBEHHOU. Pe3ynbTaT OKpyriuTe 10 COTHIX.

B copeBHOBaHMSIX 10 TOJNIKAHUIO SApa yYaCTBYIOT 3 criopTcMeHa u3 MakeloHuH, § CLIOPTCMEHOB
u3 Cepbun, 3 cioprcmena u3z Xopsatuu u 6 — u3 Cnosenuu. Ilopsiiok, B KOTOPOM BBICTYNAIOT
CIOPTCMEHBI, ompenensercs xpebuem. Haiiaure BeposTHOCTh TOTO, YTO CIIOPTCMEH, KOTOPBIH
BBICTYIIAET MOCIEAHNUM, OKaxeTcst u3 CepOum.

Hayunas koHgepenus npoBoautcs B 5 aueil. Beero 3amianupoBaHo 75 MOKJIaI0B — MEPBbIE
Tpu AHS 10 15 nOK/IagoB, OCTalbHBIE PacHpeesieHbl OPOBHY MEKIY YETBEPTHIM U ISATHIM
nasivu. Tlopsimok mokmanoB ompenensiercs: skepeObEBKoil. KakoBa BepoOSTHOCTB, YTO OKIIAA
npodeccopa M. okaxkeTcsl 3alJIaHUPOBaHHBIM HA NOCIEIHUI 1eHb KOHpepeHIn?

Konkypc ucnonuureneii nposogutcs B 3 aHs. Beero 3asBieHo 45 BBICTYIUIEHUH — 1O OJTHOMY
OT KaXJOW cTpaHbl. B mepBblil eHb 27 BBICTYIUICHHM, OCTalbHBIE PACIpPENEIEHbl TOPOBHY
MEXIy ocTaBUIMMHCA THAMH. [lopsnok BbICTYyIUIEHUM ompenensercs sxepeObéBkoi. Kakosa
BEPOATHOCTb, YTO BBICTYIUIEHHE IIpelicTaBuTeNsd Poccun cocTOUTCS B TpEeTUH IEHb KOHKYypca?

[lepen HavanoM mepBOro Typa YeMIIMOHATa IO LIAIIKaM YYaCTHUKOB pa30MBAaIOT Ha UIPOBbLIE
napbl CliydaiiHbIM 00pa3oM ¢ TOMOIIbIO kpedusi. Bcero B ueMnuonare ydacTByeT 26 MIAIIMCTOB,
cpenu KOTopbiX 3 ydactHuka u3 Poccuu, B Tom uucne Bacunmit Jlykun. Haligure BepoaTHOCTD
TOT0, YTO B NepBoM Type Bacunmii Jlykun Oyner urpats ¢ kKakuM-1u0o mamuctom u3 Poccun?

B cOopauke 6uneroB mo xumuu Bcero 50 OuneTtoB, B 20 M3 HUX BCTpPEYaETCs BOMPOC IO
yriaeBoaopoaaM. Haiiiute BEpOsITHOCTh TOTO, YTO B CIy4ailHO BRIOPAHHOM Ha 2K3aMeHe Ouiere
HIKOJIBHUKY JIOCTAHETCS BOIPOC IO YTIEBOAOPOIAM.

Hmoczoewtit mecm

1.B OTACIICHUHN 6OJIBHI/II_ILI HaxoaAaTCsAa 25 60J'ILHLIX, KOTOPBIM Bpad HA3HAYUJI YKOJIbI JICKAPCTBA

o 2,5 mul. YKOJIBI HYKHO JienaTh 3 pa3a B JieHb. B ynakoBke 16 ammyin nekapcerBa o 2,5 mi. Kakoe

HANMMCHBIICC KOJIMYUCCTBO YIIAKOBOK HYKHO 3aKa3aTb Ha OJIUH I[eHL?

2. Ha pucyHke >KUpHBIMHM TOUYKaMM TOKa3aHa 11€Ha HUKENs Ha MOMEHT 3aKpBITUS OUpPIKEBBIX
TOproB Bo Bce paboune nHU ¢ 6 mo 20 mag 2009 roga. Ilo ropuzoHTanu ykaspIBarOTCs 4ucia
Mecsla, 0 BepTHKaJIM — IIeHa TOHHbBI HuKens B nojutapax CIIA. Jlns HariasAHOCTH YKUpPHBIE
TOYKH Ha PUCYHKE COEAMHEHbI TUHUENH. OnpenenuTe Mo puCyHKy HAMMEHbIIYIO [IEHY HUKENs Ha
MOMEHT 3aKpbITHS TOPToB B nepuoa ¢ 7 no 15 mas (B noyutapax CILIA 3a ToHRHY).




3. Ha knetuaroit Oymare ¢ kiaeTkamu pazmepoM 1 cm X 1 cm uzobpakena durypa (cm.
pucyHok). Halinute ee muiomaaps B KBapaTHbIX CAHTUMETPAX.

pi ]

1

4. [lepen Ha4aIOM MEPBOTO Typa YEMITHOHATA 10 IIANTKaM yYaCTHUKOB pa3OMBAIOT Ha
UTPOBBIE MApPHI CIyYallHBIM 00pa30M C MOMOIIBIO XKpedusi. Bcero B ueMnuonare yuyactByer 26
HIAIIMCTOB, CPEIM KOTOPBIX 8 ydyacTHUKOB U3 Poccun, B ToMm unciie bopuc bapcykos. Halinure

BEPOSITHOCTH TOTO, 4TO B IepBOM Type bopuc bapcykos Oyzer urpars ¢ KakuM-1100 MIAITUCTOM
n3 Poccun?

5. HaiiiuTe KOpeHb ypaBHeHHs 16 ° =

B3|

6. I[lepumeTp ueThIpexyrojabHUKA, OIMCAHHOTO OKOJIO OKPY>KHOCTH, paBeH 74, 1Be ero
cTopoHbI paBHbI 21 u 25. Haiiaute 60bIIYIO U3 OCTABIIMXCS CTOPOH.

7. Ha pucynke nzobpaxen rpaduk y = f'(x) — npousBogHoOMi QyHKIUH f(X), ONIpeaeTIeHHON
Ha unTepBaie (—20;2). HaiiquTe KonndecTBO ToueKk MUHUMYMa QYHKIMH [ (X), IPAHAIICKALIIX
otpesky [—18;1].(7843)
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8. B cocyn, umeronuii popmy KoHyca, HaTUIN 25 MJT KHAKOCTH JIO TIOJIOBUHBI BBICOTHI

cocyaa. CKOIbKO MUJUTWIUTPOB KHJIKOCTH HYKHO JOJHUTHh B COCYJ, YTOOBI 3aIIOJHUTH €ro
JIOBEPXY?

9. Berunciuts:  log, 15 — laggg

10. BricoTa Haj 3emiieii moA0POIIEHHOTO BBEPX Ms4a MEHSETCS 110
3aKOHY h[t} =2+7 - Stz, rae 4 — BBICOTa B METPax,  — BpeMs B CEKYH/IaX,

npoieameeMoMenTa 6pocka. CKOJIBKO CEKYHI M4 OyJIeT HaXOAUTHCS Ha BBICOTE He MeHee 4
METpOB?

11. B npaBuibHOI YeThIpeXyroibHON TUpaMuie Bce pedpa paBHbl 32.Haiiure miiomaas

CEYEHUS MUPAMHU/IBI INIOCKOCTHIO, TPOXOISIICH Yepe3 cepeInHbI OOKOBBIX pedep.



12.13r0M nostydaercst B mpouecce Cylmky BUHOrpaaa. CKoJIbKO KWJIOIPaMMOB BUHOTpaaa
notpedyeTcs s MoaydeHus 54 KUIorpaMMoB H3I0Ma, eclii BUHOrpa conepkut 90% Boapbl, a

U3I0M cOIepKUT 5% BOMBI?

T

14. Haiinure HauMeHblIee 3HaueHHe QyHKIMN v = 4tgx — 4x + 8 Ha oTpeske [0;7].

13. a) Pemnte ypasuenue 4sin® x = cos(x — gn).

. 3_ 5
0) Haiigute Bce KOpHM ypaBHEHUS, IPUHAJUIEKAIINE OTPE3KY [—?r; ;H].

14. B xy6e ABCDABiCiD; Bce pebpa pasubl 5. Ha ero pe6pe BBi ormeuena touka K
tak, ytTo KB=3. Uepes Touku K u C| miockocts o, napajuienbHas npsimor BD;.

a) Hokaxwure, uto AP : PB1=1:2, rne P —Touka nepecedenus miockocTu o ¢ pedopom A1Bi.
0) Haiimute 00bem Oombieit u3 1ByX yacteld KyOa, Ha KOTOpbIE OH JENUTCS IIOCKOCTBIO 0.

15. Pemute HEpaBEHCTBO:
lngaiﬁt logs(x*+ 3x—9) <logy(x* +3x+ ;— 10)

16. K oxpyxHocTH, BnucanHoi B kBajapat ABCD, npoBenena kacarenbpHas,
nepecekaroias cropousl AB u AD B Toukax M u N COOTBETCTBEHHO.

a) JJokaxxure, uro nepumeTp TpeyronbHruka AMN paBeH CTOpoHE KBajJpara.

6) IIpsmas MN nepecekaet npsimyto CD B Touke P. B kakom oTHomenuu aenut cropony BC
npsimMasi, poxosiias uepe3 Touky P u nenTp okpyxHocty, ecau AM: MB=1:2?

17. 31 nexabps 2014 roga Anexceit B3 B 6anke 6902000 pyOneit B kpeaut nox 12,5%
rofioBbIX. Cxema BBIIUIATHI ciieaytomas — 31 gexaOpst KayKA0ro clIeayrolero rojaa 6auk
HAUYUCJIAET MPOLEHTHl Ha OCTABIIYIOCS CyMMY J0JIra (TO €CTh yBeIU4MUBaeT 10r Ha 12,5%),
3areM AJekceil mepeBoauT B Oank X pyoOuseit. Kakoit gomkHa 6bITh cymma X, uTo0bI Aslekceit

BBITIATUIT IOJIT YEThIPHMS PaBHBIMU ILIaTeXaMHU (TO €CTh 3a YeThIpe roja)?

18. Haiigute Bce 3HaueHUs mapameTpa a, MpH KaXJI0M U3 KOTOPBIX JH000€ YHCIIOo U3
OTpe3Ka 2 = x < 3 SBIIECTCS PELICHUEM YPABHEHUSA

x—a—2|+|x+a+3 =2a+5.

19. Haiinyrcs mu XoTs Obl TpH JECATU3HAYHBIX YKCa, Aesnmxcs Ha 11, B 3anucu
Ka)KJ0T0 U3 KOTOPBIX UCHOIB30BaHbl Bee 1Upsl ot 0 10 9?7
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2005. - 60 c.
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904947-12-5. — Pexxum nmoctyna: http://icdlib.nspu.ru/catalog/details/icdlib/645072/

4. XKagsapos, A. K. EI'D. IloaroroBka yyammxcsi K pelICHUIO 33[a4 MO CTEPEOMETPUU
[Dnextponnslii pecypc]/ A. XK. Kadspos; HoBocub. roc. mea. yH-t [u ap.]. - HoBocubupck:
HITIY, 2012. - 240 c. un. - bubnuorp.: c. 237-239. - ISBN 978-5-00023-008-4. — Pexxum
nocrymna: http://icdlib.nspu.ru/catalog/details/icdlib/220653/

5. XKaghapos, A. K. DnexkTUBHBI Kypc HAa KOMIIETEHTHOCTHOH OCHOBE IO TeMe
«/lenmuMocCTh HENBIX Yucel» [DIeKTpOHHBINH pecypc]: yueOHoe mocobue/ A. XK. XKadspos;
HoBocu6. roc. nen. yu-t. - HoBocubupck: HI'TIY, 2013. - 102 c. tabn. - bubmauorp.: c. 99-
101. - ISBN 978-5-00023-116. — Pexum JIOCTYyTIa:
http://icdlib.nspu.ru/catalog/details/icdlib/438523/

6. Kopuesa, HU.I. Pemenue mnanumerpuueckux 3amgau [Tekct]: Meroauyeckue
pexomennanuu / .I'. Kopuesa, I'.Jl. [lonomapesa. — buiick: HUL] BIII'Y um. B.M. [llykmuHa,
2004. - 42 c.

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1. Kagapos, A. K. TlpopunbHoe oOyueHHUE MaTeMaTUKe cTapliekiacCHUKOB [Tekcr]:
yueOHo-muaakTuyecknii  komruieke/  A. K. Kadspos. - Hosocubupck: Cubupckoe
YHHMBEpPCUTETCKOE U37-Bo, 2003.

2. XKagsapos, A. K. Ilapamerpuyeckas nayruHa. Maremaruka. 31’0 - yposens C [Tekcr]:
yaebnoe nocodue / A. XK. XKadsapos. - HoBocubupck: Ilen. yn-t, 2007. - 457 c.

3. KHUM-2018[2nexTponHslii pecypc].- Pexxum nocryna http://www.fipi.ru/view/sections
222/ docs/578.html

4. Jlrooeyxas E. ToroBumcs k EI'D. Maremarrka He TOJbKO /Ui oTanyHuKOB. — CII6.:
BEXB-IlerepOypr, 2011 r. — 384 ¢. — Dnekrponnoe uznanue. — ISBN 978-5-9775-0626-7
http://ibooks.ru/reading.php?productid=22657

bA3bI JIAHHDBIX,
HHDOOPMAIIUOHHO-CIIPABOYHBIE U IIOUCKOBAIE CUCTEMbI
CBOBO/IHOI'O JIOCTVYIIA
1. ®enepanbHbI HHCTUTYT MEJArOTUYECKUX U3MEPEHUN
http://fipi.ru/
2. http://mathege.ru/or/ege/Main
Ha nanHowM caiite nmpecTaBieHbl BCE MPOTOTUIIBI 3a/1a4 IIKOJIBHOIO Kypca MaTEMaTHKH.
3. http://pemryera.pd/
Ha nanHoMm caiiTe mpeacTaBiieHbl BCE NMPOTOTHUIBI 33/1a4 LIKOJIBHOIO Kypca MaTeMaTHUKH.
31ech MOKHO NOTPEHHPOBAThCA B PEIICHUH 3a/Jad IPU MOATOTOBKE K Clade TecTa IIOo
OCTaTOYHBIM 3HAHUM IIKOJIBHOIO Kypca MaTEMaTHUKU
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