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CopnepxaHue:
lMosicHMTenbHas 3anmcka
lnaHupyemble pesynbTaTbl 0CBOEHUS Kypca anrebpbl 7-9 knacca
CopepxaHue kypca anrebpbl 7-9 knaccax.
Tematuyeckoe NNaH1pPOBaHe C yKazaHWeM KONNYeCTBa 4Yacos,

OTBOAMMbIX Ha OCBOEHME KaXOO0MN TEMbI.



Lienbto usyyeHus kypca anrebpbl B 7 - 9 knaccax sBNseTCs pa3BuTie BbIYUCTIUTENBHBIX YMEHUA 1O YPOBHS,
MO3BONAIOLLEr0 YBEPEHHO UCMONb30BaTh UX NP PELIEHNN 3a4a4 MaTeMaTUKI U CMEXHBIX NMPeaMETOB, YCBOEHME
annapara ypaBHEHUI N HEPaBEHCTB Kak OCHOBHOIO CpefCcTBa MaTeMaTYeCkoro MOLeNMpoBaHns 3ajay,
OCYLLECTBIEHNE (PYHKLIMOHAIBHOM NOArOTOBKM LIKOSbHUKOB. Kypc XxapaKkTepuayeTcs NoBbILLEHNEM TEOPETUYECKOTO
YPOBHSt 0By4eHNS, NOCTENEHHBIM YCUIIMEM PONN TEOPETUYECKIX 0B06LLEHMI N OEAYKTUBHbIX 3aKITIOYEHM.
[MpuknagHas HanpaBnNEHHOCTb PackpbiBaeT BO3MOXHOCTb U3y4aThb W pellaTb NpakTUYeCcKue 3aaayn.

B ocHOBe NOCTpOEHUst AaHHOIO Kypca NeXuT ugest ryMaHusaumm obyy4eHuns, COOTBETCTBYHOLLAS COBPEMEHHBIM
NpeacTaBneHnaM 0 Lensx LWKONMbLHOro 0bpasoBaHus v ygensoLlas 0coboe BHUMaHUE NUYHOCTH YYEHMKa, ero
WHTEpEecam 1 CnocobHOCTAM.

[Mpeanaraemblil Kypc no3sonseT obecnevnts hoPMUPOBaHUE, Kak NPeOMeMmHbIX YMEHWU, TaK U yHUBEPCalTbHbIX
y4ebHbIx Oelicmeull LKOMBHWKOB, a Takke cnocobeTBYeT AOCTUXEHMIO onpeaenénHbiX BO ®TOC NUYHOCTHBIX
pesynbTaToB, KOTOPbIE B AanbHENLLEM NO3BOMAT YYALLUMCS NPUMEHSTD MOSTYYEHHBIE 3HAHUS U YMEHWS 4115
PeLUeHNs Pa3nNYHbIX XW3HEHHBIX 3a4aY.

TpeboBaHuA K pe3ynbTaTam OCBOEHUS COAepXKaHUA

JluyHocmHbIMU pesynbmamamu O6y'-leHUH MameMamuKu 8 OCHOBHOLUI WKOJIe A8/ISIOMCA:

v

v

ANENEN

dopmMupoBaHMe NpeaCcTaBeHUin 0 MaTemMaTUKe Kak 4acTu OOLLeYerioBe4eckoi KynbTypbl, O 3HAYMMOCTY
MaTeMaTUK/ B pas3BUTUN LMBIUIM3ALMM 1 COBPEMEHHOrO 0BLLECTBa;

PasBuTe 1NOTMYECKOT0 M KPUTUMYECKOTO MbILUMEHUs, KYMbTypbl PEYM, CMOCOBHOCTM K  YMCTBEHHOMY
9KCNEPUMEHTY;

dopMUpoBaHWE UHTENNEKTYarbHON YECTHOCTU U OO BEKTUBHOCTM, CMOCOBHOCTH K MPEOLONEHNIO MbICIUTENBHBIX
CTEPEOTUNOB, BbITEKAKOLLWX 13 0ObIAEHHOIO OMbITa;

BocnutaHue KkayectB NMYHOCTH, OBecneuMBarolmx CcouuanbHylo MOBUIBHOCTb, CMOCOBHOCTb MPUHUMATH
CaMOCTOSTENbHbIE PELLEHUS;

dOpMMPOBaHME KayeCcTB MbILUMEHUs, HeobxoauMblX And ajantauuMm B COBPEMEHHOM WH(OPMALMOHHOM
obuectse;

Pa3BuTIE MHTEPECA K MaTEMaTUYECKOMY TBOPYECTBY M MaTEMaTU4ECKUX CnocobHOCTEN;

YMeHue ACHO, TOYHO, rPamMOTHO W3faraTb CBOWM MbICIIM B YCTHOW W MWUCbMEHHOW PEeYW, MOHUMATb CMbICH
NOCTaBNEHHOW 3a4ayu, BbICTpanBaTb apryMeHTaLmIo, MPUBOANUTL MPUMEPDI 1 KOHTPMPUMEDI;

KpUTUYHOCTb MbILLNEHMS, YMEHWE pacno3HaBaTh NMOrMYECK HEKOPPEKTHbIE BbICKa3biBaHUS, OTNMYATL rMNoTe3y
OT (haKTa;

lMpeacTaBneHne 0 MaTeMaTUYECKO HayKe Kak cdepe YeroBeYECKON AeaTenbHOCTH, 06 aTanax ee pasBuTHs, o
€€ 3Ha4YNMOCTU A5 Pa3BUTUS LIMBUIU3ALNN;

KpeaTWBHOCTb MbILLNEHNS, UHULMATIBA, HAXOAYNBOCTb, aKTUBHOCTb NPY PELUEHUN MaTEMATUYECKUX 3aday;
YMeHuWe KOHTPONMpoBaTh NPOLECC 1 pe3ynbTar y4ebHo MaTeMaTyeckoin AesTENbHOCTY;

CnocobHOCTb K aMOLMOHANBLHOMY BOCTIPUSTUIO MAaTEMATUYECKNX OOBEKTOB, 3aad, PELLEHWI, PacCyXaeHMI.

MemanpedmemHbIMu pe3ynbmamamu 06yyeHusi MameMamuKku € OCHOBHOU WKOJIe SeNAmCs:

v

v

PasButne npeacTaBneHnid 0 maTtemartuke kak (oopme OnucaHus W MeTode MO3HaHWS OeUCTBUTENTbHOCTH,
CO3/aHue yCroBuin Ans npuobpeTeHns nepBoHa4anbHOro OMbiTa MaTeMaTUYECKOro MOLENMPOBAHUS;
dopmupoBaHue 06LMX CNOCOBOB MHTENNEKTYanbHON [LEATENbHOCTW, XapaKTepHbIX Ans MaTemaTuku W
SBNSIOLNXCA OCHOBOW MO3HABATENbHOW  KynbTypbl, 3HAYMMOM [ANA  PasfinYHbIX  Cchep  YesioBe4ecKom
[EeATENbHOCTH;

lMepBoHavanbHble npeacTaBneHus 06 maesx M 0 MeToAax MaTeMaTWKM Kak YHUBEPCArlbHOM Si3blKE HayKu U
TEXHWKMW, CPeCTBEe MOAENMPOBAHUS SABIIEHUI U NPOLLECCOB;

YMeHue BMAETb MaTeMaTMYecKylo 3adadvy B KOHTEKCTE NpOBMeMHON CuTyauuu B ApYrUX AUCLMNNUHAX, B
OKPYKatoLLEMN XKU3HM;

YMeHMe HaxoauTb B PasnMyHbIX WCTOYHMKAX MHQOpMaUMo, HeobXoaumylo AN pelleHus MaTeMaTUyecKix
npobrem, NpeacTaBnsATb €€ B MOHATHOM (hOpMe, NPUHUMATL PELUEHUE B YCNOBUSX HEMOSHON M U3BbITOYHON,
TOYHOW 1 BEPOSTHOCTHON MHEPOPMALMK;



AN

YMeHWe NoHMMaTb W UCNoNb30BaTh MaTeMaTMYECKUe CPEACTBA HarnsaHOCTY (rpadvku, amarpammbl, Tabnuupbl,
CXeMbl W Ap.) ANs UNMioCTpaUuy, WHTEPRpeTaLuy, apryMeHTaLum;

YMeHwe BblABUraTb r1noTe3bl NPY PeLleHnn yyebHbIX 3aaad, NoHMMaTh He0OXOAMMOCTb UX MPOBEPKM;

YMeHWe NpUMEHSITb WHAYKTUBHbIE M A€OyKTWBHbIE CMOCOBbLI PacCyXaeHWN, BUAETb pasnuuyHble CTpaTerim
peLUeHus 3agay;

MoHMMaHMEe CyLWHOCTM anropUTMUYECKUX MPEdnuCaHWA W YMeHWe [edcTBoBaTb B COOTBETCTBUM C
NpeanoXeHHbIM anropUTMoMm;

YMeHWe camoCTOSITENbHO CTaBUTb LENM, BbiGMpaTb W CO3AaBaTb anNropUTMbl ANSt PelleHnsi y4eGHbIX
MaTeMaTu4eckux npobnem;

YMeHWe nnaHMpoBaTh W OCYLLECTBSTb AESTENBHOCTb, HAMPABIIEHHYIO Ha PELLEHNE 3aa4 UCCNEAoBaTENbCKOMO
XapakTepa;

ﬂpedmemelMU pesynbmamamu O6yquUﬂ MameMamuKu 8 OCHOBHOLUI WKoJ1e S8/ISIOMCcA:

v

v

OnafeHne MaTemMaTUY4eCKUMU 3HAHUAMU W YMEHWUSMW, HeOBXOAMMbIMM ANS MPOLOIHKEHUS 0Bpa3oBaHms,
N3yYEHUS CMEXHbIX AUCLMMIIH, NPUMEHEHUS B MOBCEAHEBHOM XMU3HMU;

Co3gaHve (byHOamMeHTa [Ans MaTeMaTW4ecKkoro passuTus, (DOPMUPOBAHUS MEXaHU3MOB  MbILLMIEHNS,
XapakTepHbIX NS MaTeMaTUYECKON AesTENbHOCTHY;

OsnageHue 6a30BbIM MOHATUIHBIM annapaTtoM MO OCHOBHbIM pa3fenam CodepXaHus, npeactasfieHue 06
OCHOBHbIX 13y4aeMblX MOHATUSX (YMACMO, reoMeTpuYeckas urypa, ypaBHeHWe, BEPOSITHOCTb) KaK BaXHEMLLNX
MaTemMaTU4eCKX MOAENSX, NO3BONSIOLLMX ONUCHIBATL M N3y4aTb pearibHble NPOLECCHI U ABIEHUS;

YmeHve pabotatb C MaTeMaTUYeCKuM TEKCTOM (aHanm3upoBaTh, M3BMeKaTb HeoOXoauMyl WHMDOPMALMIO),
PamMoTHO MPUMEHSTb MaTEMATUYECKYD TEPMUHOMOM W CUMMBOSIMKY, MCMOMb30BaTh Pa3nnyHble S3bIKM
MaTemaTuku;

PasBuTe npedcTaBneHnid O 4ucre, HaTypanbHbIX YUCen, OBMafeHWe HaBblKaMW YCTHbIX, MUCbMEHHbIX,
WHCTPYMEHTaNbHbIX BbIYUCTIEHNN;

OBnageHne OCHOBHbIMM criocobamu MpeSCcTaBneHWss M aHanu3a CTaTUCTUYECKUX [aHHbIX; Hanuyve
NPeACTaBNEHUI O CTaTUCTUYECKIUX 3aKOHOMEPHOCTSX B PEanbHOM MUPE 1 O Pa3nnyHbIX Cnocobax nx nsyyeHus,
0 BEPOSATHOCTHBIX MOZENSX;

YCBOEHWE CUCTEMATUYECKUX 3HAHUN O MIIOCKUX (DUrypax 1 UX CBOWCTBAX, @ TaKKe Ha HarnsgHoOM ypoBHE — O
NPOCTENLLMX NPOCTPAHCTBEHHbIX TENax, YMEeHWe NMPUMEHSTb CUCTEMATUYECKUE 3HAHUA O HUX [N peLleHus
reoMeTpUYECKUX U NPaKTUYECKUX 3aday;

YMeHUs U3MepsaThb AIMHbI OTPE3KOB, BEMWYMHBI YrI0B, UCMOMb30BaTh (YOPMYIbl A1 HAXOXAEHNS NEPUMETPOB,
nnowiagen 1 06bLEMOB reoMeTpUYECKNX uryp;

YMeHue NpUMEHSTb U3yYeHHble MOHATUS, pesynbTaThl, MeTOLbl ANA pPeLIeHNs 3aaay NpaKTUYeCKoro xapaktepa
W 3a0ay M3 CMEXHbIX AMCUMMAMH C WCMOMb30BaHWMEM MpU HEOBXOAMMOCTM CMpaBOYHbIX MaTepuasnos,
KanbKynsTopa, KoMnbloTepa.

YMeHue npoBOAMTb  Knaccudukauun, normdeckne 0BOCHOBaHMS, [oOKa3aTenbCcTBa — MaTeMaTUYECKMX
YTBEPKOEHMN;

YMeHue pacnosHaBaTb BWObl MaTeMaTUyecKux YTBEPXOEHWA (aKCWOMbI, OnpefeneHuns, Teopembl U Ap.),
npsiMble 1 obpaTHble TEOPEMbI;

OBnageHne CUMBOMbHBIM S3bIKOM anrebpbl, NpuemMamut BbIMOMHEHUS TOXOECTBEHHbIX Npeobpa3oBaHuit
paLMOHarbHbIX BbIPAXEHUI, PELUEHNS YPaBHEHWN, CUCTEM YPaBHEHW, HEPABEHCTB U CMCTEM HEPaBEHCTB,
YMEHMEe WUCMoNb30BaTh MK KOOPAWHAT Ha MOCKOCTW AN MHTEpNpeTauun ypaBHEHUI, HEPABEHCTB, CUCTEM,
yMeHue npuMeHsTb anrebpanyeckue npeobpasoBaHns, annapat ypaBHEHWU N HEPABEHCTB NS peLleHus 3agady
W3 pa3nunyHbIX pasaenos Kypea;

OBnageHue cucTemoit OyHKUMOHAMbHBIX MOHATWN, (DYHKUMOHANbHBIM S3bIKOM W CUMBOMMKOW, YMEHWE Ha
OCHOBE (PYHKLMOHAmNbHO-rpachyeckux NpeacTaBeHnin ONUCHIBaTh W aHaNU3MpPOBaThb peasbHbIE 3aBUCUMOCTY;
OBnageHue reoMeTpuyeckUM S3bIKOM, YMEHUE WUCMONb30BaTh €ro Ans OnuCaHWs NPeAMETOB OKpYXatoLlero
MWpa, pasBUTME MPOCTPAHCTBEHHBIX MPEACTaBMNEHUA N M3006pa3UTENbHbIX YMEHWA, NMPUOBPETEHNE HaBbIKOB
reOMEeTPUYECKMX NOCTPOEHMM.



MnaHupyembie pe3ynbTaThl 0CBOEHUA Kypca anrebpbl 7-9 knacca

B cootBetctBUM ¢ TpeboBaHuamu OFOC ocHoBHOro obwliero 06pa3oBaHWs NpeaMeTHble pe3ynbTaThl

n3y4yeHus yyebHoro npeameTa «Anrebpay oTpaxator:
L] oBnageHne CUMBOIbHbIM A3bIKOM anre6pb|, npuemamMmn BbINOMHEHNA TOXOECTBEHHbIX npeo6pasoBaH|/||7|
Bblpa)KeHI/II7I, pellenusa ypaBHeHI/II7I, cucTem ypaBHeHVIVI, HEPaBEHCTB N CUCTEM HEPABEHCTB; YMEHNA MOAENNUPOBATb
pearnbHble CUTyaUMU Ha A3blKe anre6pb|, nccnenoBatb MOCTPOEHHbIE MoOAEN C UCMONb3OBaHWEM amnapaTa
anrebpbl, MHTEPNPETUPOBATL MOSTYYEHHbI PE3yNbTaT;
L] oBnageHue CUCTEMON GbyHKLJ,MOHaJ'IbeIX I'IOHFITI/II7I, pa3suTne yMeHmda WCnonb30BaTb (byHKU,I/IOHaJ'IbHO-
Fpa(i)l/l‘-IeCKl/le npeacraBnieHna Aona peweHnda pasdnnyHblX MaTteMaTtudeckux 3apad, And OnucaHnAa N aHannia
pearnbHbIX 3aBI/ICI/IMOCTeI7I;
L] oBnageHue I'IpOCTel7ILLIVIMM crnocobamu npeacrtasneHna n aHanm3a CTaTUCTU4ECKUX AaHHbIX;, (bOpMVIpOBaHI/Ie
npep,CTaBnean?l 0 CTaTUCTUYECKNX 3aKOHOMEPHOCTAX B peanbHOM MUPE N O Pa3NNYHbIX crnocobax ux n3y4yeHud, o
I'IpOCTeI7IUJI/IX BEPOATHOCTHbIX MOAENAX; pa3BuTne yMeHMﬂ Mn3BneKkaTb I/IHCbOpMaU,I/IPO, NnpencTaBneHHYo B Ta6nwu,ax,
Ha Anarpammax, rpa(bMKax, onuncbiBaTb N aHaNM3NpoBaTb MacCuMBbl YACIOBbLIX AdHHbLIX C NMOMOLLbIO NOoAXoaAaLnX
CTaTUCTUYECKUX XapaKTEPUCTUK, UCMONb30BaTb NOHUMaHWE BEPOATHOCTHbLIX CBOWCTB OKpyXatLmx SABMEHNN npu
MPUHATUN PeLUEHWI;
L] passutue ymeanZ NPUMEHATbL U3YYEHHbIE MOHATUA, pe3ynbTaTbl, METOAbl OANA peleHua 3afdad
NPakTN4eCckoro xapakrepa n 3aga4v4 U3 CMeXxHbiX ANCUUNIINH C UCNOJIb30OBAHNEM MPU H€O6X0)JMMOCTI/1 CNpaBOYHbIX
mMaTtepunanos, KOMMbOTEPA, NOJIb30BATLCA OLI|eHKOI7I n HpI/IKI/ILlKOI;I Npu NPaKkTU4eCKMX pacyeTax.

7 knacc
[Opobu n Ob6yvalowmiica Hayuutca pna obecneyeHUs BO3MOMKHOCTM YCMELIHOrO NPOAONMKEHUA
NPOLEHTbI obpa3oBaHuA Ha 6a30BOM ypoBHe:

— onepupoBaTb Ha 6a30BOM ypoBHel MOHATUAMMW: HATypasbHOE YWUCIO, LENoe YMUCOo,
06bIKHOBEHHan Apobb, AeCATUYHAA AP0bb, CMellaHHan Apobb, PaLMOHANbLHOE YNCO;

—  MCNo/Ib30BaTb CBOMCTBA YMCEN U MPABWUIA AEWCTBUIA NMPW BbIMOJAHEHUWN BbIYUCIEHWUN;

— BbINOJ/IHATbL OKPYI/IEHNE PALMOHA/bHBIX YNCE B COOTBETCTBUM C NPaBuUIaMu;

— CpaBHWBaTb YMCNA;

— OLLeHMBATb Pe3y/IbTaTbl BbIYUCAEHUIA NPU PELLEHUN NPAKTUYECKUX 334aY;

— 8bINOAHAMb CPABHEHUE Yuces 8 pedsbHbIX CUMyayusaX 6 yCao8usxX Ce0e20 peauoHd,
20poda u noceneHusn
O6yualowWwmiicas MONYYUT BO3MOMKHOCTb HayuyuTbca p[aA obecneyeHUs BO3MOMKHOCTU

ycnewHoro npoaoaxeHua o6pasosaHnA Ha 6a3oBom U yrny6aeHHOM YPOBHAX:

— onepupoBaTb’ NOHATUAMM: MHOMECTBO HaTypPaNbHbIX YMCE/l, MHOXECTBO LieNbiX Ynce,
MHOXECTBO paLMOoHabHbIX YNCEN;

— MOHMMaTb Y 0BBACHATL CMbIC/ NO3ULMOHHOM 3aNnUCK HaTypasibHOro YMcna

— BbIMOJIHATb BbIMMCNEHUA, B TOM 4YUC/IEe C UCMNONb30BaHMEM MNPUEMOB PaLMOHANbHbIX
BblYUCNEHWIA;

BbINO/IHATb OKPYIrNEeHUE pauMOoHaNbHbIX YNCEN C 3aA4aHHON TOYHOCTbIO;
— npeAacTaBNATb pauMOHasbHOE YMC/O B BUAE AeCATUYHOM Apobu;
ynopso4mBaTh YMCNa, 3aNnCaHHbIe B BUAE OObIKHOBEHHOM U AeCATUUYHOMN Apobu;

— 8bIMOAHAMbL CPpaBHeHUe pe3ysnbmamoe eblYucsaeHuil npu peweHuu nPAaKmMu4ecKux
3a0a4, CBA3AHHbLIX C YCA0BUAMU CE0e20 pPe2uoHd, 20poda U roceseHus, 8 Mom yucqae
npubnuxceHHbIX 8bl4UCACHU;

— cocmassnamb U OUyeHUBAMb YUC/O0BbIE B8bIPAMCEHUA Npu peweHuu MpaKkmu4yecKux
3a0a4, C8A3AHHbIX C YCA0BUAMU CB0E20 PE2UOHd, 20p00d U rnocesaeHus, u 3ad0a4 us opyaux
y4ebHbix npedmemos
O6yualowmiicA NOAYYUT BO3MOXKHOCTb HAYUMTbCA ANA  YCMNEWHOro npoAo/iXKeHus

! 3,[[6CL " [aJie€ — paCliO3HABATbL KOHKPCTHLBIC IIPUMEPBI O6HII/IX IIOHSITHI 110 XAPAKTCPHBIM IMPU3HAKAM, BBITIOJIHATH HeﬁCTBHﬂ B
COOTBCTCTBHU C OIIPEACIICHUEM U HpOCTeﬁHIPIMPI CBOMCTBaMU HOHﬂTHﬁ, KOHKPETU3UPOBATh ITPUMEPpaAMU O6HII/I€ IIOHATHA.

2 3,[[601) " JaJIe€ — 3HAThb ONPCACIICHUC IMOHATHUA, YMCTh IOSACHATH €0 CMbICI, YMCTb UCIIOJIB30BATb MOHATHUC U €TI0 CBOICTBa
Ipu NpoOBCACHUN paCCY)K,HeHHﬁ, JA0Ka3aTCJIbCTB, pCHICHUU 3a/1a4.
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06pa3oBaHNA Ha yrny61eHHOM ypOBHe:

— cBOBOAHO OnNepupoBaTb’ MOHATUAMM: HATYPaNbHOE UYMCAO, MHOMKECTBO HaTypa/bHbIX
yucen, Uenoe YMCN0, MHOMKECTBO LebIX Yncen, 0bblIKHOBEHHAn Apobb, aecATUYHaA Apobb,
CMeLLaHHOe YNCNO, PaLlMOHaIbHOE YMCI0, MHOXKECTBO PaLMOHasIbHbIX YMCEN,

— TMOHMMaTb M OODBACHATb PA3HULYY MeXAy MO3ULMOHHOM M HEMO3ULMOHHON cucTeMamm
3anucuy yuncen;

— nepeBOAWTb YMC/A U3 OAHOMN CUCTEMbI 3aMUCU (CUCTEMbI CHUCIEHMA) B APYTYIO;

— BbIMOJIHATb OKPYF/IEHWE PALLMOHA/bHbIX C 3aA4aHHON TOYHOCTbIO;

— YynopAao4YMBaTbh YNCNA, 3aMUCaHHbIE B BUAE OObIKHOBEHHOWN M AECATUYHOM Apobu,

— BbINOJIHATb BblYMC/IEHMA " npeobpasoBaHuA BbIPAXKEHUN, copeprKaLLmx
OENCTBUTENbHbIE YNCAA, B TOM YMUC/IE€ KOPHM HATYPasIbHbIX CTENEHEN

Mpamasa n
obpaTtHas
nponopuuo-

Ha/1IbHOCTb

O6yualowmiica Hayuutca paa obecneyeHMa BO3MOMKHOCTM YCMELUHOro MNpPOAOJIXKEHUA
06pa3oBaHuA Ha 6a30BOM ypOBHe:

— MOZAENUPOoBaTb HEC/IOXKHbIE 3aBUCMMOCTU C NOMOLLbIO GOPMY (BbIMOHATL BbIYUCAEHMUSA
no ¢opmynam, BbiparkaTb U3 GOPMYJibl O4HWN BENNYMHBI Yepes apyrue);

— pacnosHaBaTb NPAMYIO M 06paTHYIO NPOMOpPLMOHabHbIE 3aBUCUMOCTH;

— pewaTb HEC/OMHble CHOXKEeTHble 3a4ayM pasHbiX TUMOB Ha Bce apudmeTUyeckue
nencreus;

— CTPOUTb MOZENb YC0BUA 3a4aum (B BUAE TabNMLpI, CXEMbI, PUCYHKA MW YPaBHEHMS), B
KOTOPOI AaHbl 3HAaYEHMA ABYX U3 TPEX B3aMMOCBA3AHHbIX BEJIMYUH, C LLe/Iblo MOMCKa peLleHns
3ajauu;

—  OCYLLEeCTB/IATb CNOCO6 NOWMCKA pelleHus 334ayu, B KOTOPOM PacCy*KAEeHMe CTPoOMUTCA OT
yC/10BUA K TPEGOBAHMIO UK OT TPebOoBaHMUSA K YCI0BUIO;

— COCTaBAATb NJaH PeLleHuns 3a4auu;

— BblZAeNATb 3Tanbl PeleHmns 3a4a4u;

— WHTEpPNpeTVMpoBaTb BbIMMCAUTE/IbHbIE Pe3y/bTaTbl B 3ajaye, UCCNefoBaTb MoJlyyeHHoe
pelleHue 3a4a4u;

— pewiamob HeC/0X(Hble 3a0a4u HA MNPAMYIO U O06PamHY0 NpPonopyuoHaabHbIe
3ge8ucuMocmu, ¢ KOHMeKCmMoMm U3 pednbHoli HU3HU C yYemom ycaoeuli caoe2o peauoHd,
20poda u noceneHusn

O6yyalowWwmiicas MONYYUT BO3MOMKHOCTb HayuyuTbca pAaA obecneyeHUs BO3MOMKHOCTU
ycnewHoro npoaoaxeHua obpasosaHnA Ha 6a3oBom U yrny6aeHHOM YPOBHSAX:

— pewamb 3a0a4uU MOBbLIWEHHO20 U B8bICOKO20 YPOBHA CAOMHOCMU HA NPAMYIO U
06pamHyIo nNponopyuoHanbHbie 3asUcUuMocmu, HA NpPornopyuoHansbHoe deseHue (6 mom
Yucsie ¢ KOHMEKCMOM U3 CMeXHbIX QUCYUNAUH, U3 peanbHoli JU3HU y y4emom ycaoeuli
ceoe20 pe2uoHd, 20podd U noceseHus).

O6yyalowWwmitica NOAYYMT BO3MOXKHOCTb HAyyuTbCA ANA YCNELWHOro NpoAo/BKeHUs
06pa3oBaHUA Ha yrnyb6a1eHHOM ypOBHe:

— MCNo/b30BaTb pasHble KpaTKME 3anucy Kak MOZE/IM TEKCTOB C/NOMKHbIX 33434 M 3agad
MOBbIWEHHOM CNOXKHOCTU A/A NMOCTPOEHMA NOMCKOBOM CXeMbl W pelleHus 3a4ad, BbibupaTb
ONTUMa/bHYIO AR PacCMaTPMBAEMON B 3aJa4e CUTyaLMn MoAeNb TEKCTA 3a43a4M;

— aHanAM3MpoBaTb 3aTPyAHEHUA NPU peleHnn 3aaa4;

— peLwaTb pa3sHoo6pasHble 3343a4M «Ha YacTuy;

— pewaTb 1 060CHOBbLIBATb CBOE peLleHKe 3a4a4 (BblAeNATb MaTeMaTUYECKYIO OCHOBY) Ha
HaXOoXKAEHWe YacTu Yncaa M YMCaa NO ero 4YacTM Ha OCHOBE KOHKPETHOro cmbicna Apobu;
MCNo/b30BaTh MPOMNOPLMIO ANA PeLleHNA 3a4a4;

— MCNoMb30BaTb NPAMYIO M 06PaTHYIO NPOMOPUUOHANBHOCTL AA PEeLeHUa NPOoCTeMLLmX
NMPaKTUYECKMX 3aday, CBA3aHHbIX C OCOBEHHOCTAMW perMoHa, pPOAHOro ropoaa,
MHTEPNPEeTMPOBATL Pe3yabTaT

BeeneHue B

06yqa|ou.l,uiica Hayuyuntca pAana obecneyeHUa BO3MOXKHOCTU ycnewHoro npoaoixKeHuAa

8 3,[[601) " AaJIeC — pacCliO3HABATbL KOHKPCTHLIC IIPHUMCEPBI O6HII/IX IIOHSITHI 110 XAPAKTCPHBIM IMPU3HAKAM, BBITIOJIHATH Z[efICTBPISI B
COOTBCTCTBHU C OIIPCACIICHUCM U HpOCTeﬁIHPIMH CBOMCTBaMU HOHﬂTHﬁ, KOHKPECTU3UPOBATH MPUMEPAMU O6HII/IG IIOHATHSA.
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anrebpy

o6pa3oBaHuA Ha 6a30BOM ypOBHe:

— BbINOJIHATb HEC/NOXHble npeobpa3oBaHMA Le/biX BblPaXKEHWUI: PACKpPbIBATb CKOOKM,
npuBOAUTL NOAO0OHbIE CNaraemble;

— MNPUMEHATb A3bIK anrebpbl NpU BbINOJAHEHUN 3AEMEHTAPHbIX 3HAKOBO-CMMBOINYECKUX
AEeNCTBUIM: NCNOb30BaTb OYKBbI A/19 0603HAYEHUS YMCeN, A1 3anNUCK OBLLNX YTBEPKAEHWUN;

— BbIMOJIHATb YMCNOBblE MOACTAHOBKM B OYKBEHHOE BblpaXeHWe, BbIYUCAATb YMCNOBOE
3HayeHne BYKBEHHOrO BblparKeHUs;

— npumMeHsAMb A3bIK anzebpbl 014 onucaHua peweHUs npocmeliwiux NMPAKMuUYecKux
3a0a4, c8A30aHHbLIX ¢ 0cObeHHOCMAMU pea2uoHd, poOHO20 20p0oda, UHMepnpemMupPosamo
pe3yabmam

O6yuyaloWwmitica NOAYYUT BO3MOKHOCTb HayuuTbCca Ana obecneyeHUs BO3MONKHOCTM
ycnewHoro npoaoixKeHua o6pasosaHnsa Ha 6a30BOM U Yri1y61eHHOM YPOBHAX:

— MOAEenMpoBaTb BYKBEHHbIMM BbIPAXKEHUAMM YC0BUA, ONMUCAHHbIE C/IOBECHO, PUCYHKOM
WK YepTexkom; npeobpasoBbiBaTb anrebpamyeckne Cymmbl M NpPousBeLeHUs (BbIMOHATbL
npueeaeHne NoAobHbIX Cnaraemblx, PacKkpbiTUe CKOBOK, yNpoLLeHWe Npon3BeseHnit);

O6yuyarowuiica noay4yum 603MOMHOCMb HAy4Yumocsa 078 ycnewHo20 poooAXeHuUs
obpasosaHus Ha yenyb6neHHOM yposHe:

— cBObOOAHO BNageTb npuvemamu npeobpasoBaHMsa LeNbiX U APOB6HO-pauMOHaNbHbIX
BblParKEeHUI;

— BbINO/IHATL MPOBEPKY NpaBgonofobus ¢usmyecknx Gopmyn Ha OCHOBE CPABHEHMUS
pasmepHocTen

YpaBHeHuA

Ob6yvalowmiica Hayuutca pna obecneyeHUs BO3MOMKHOCTM YCMELIHOrO NPOAONMKEHUA
obpa3oBaHMA Ha 6a30BOM ypoBHe:

— onepupoBaTb Ha 6a30BOM YypOBHE MOHATUAMM: PaBEHCTBO, YMC/IOBOE pPABEHCTBO,
YpaBHeEHUE, KOPeHb YPAaBHEHUS, pelleHne ypaBHEeHUS;

— MepexoamTb OT CIOBECHON GOPMYINPOBKM YCIOBUA 3aJa4M K anrebpanyeckort mogenm
MYTEM COCTaB/NIEHUS YPABHEHUS;

— UCnonL308aMb ypasHeHUs 074 peweHUs npocmeliwux npaKmMu4Yyeckux 3aoay,
C8A3GHHLIX € O0COBeHHOCMAMU pea2uoHd, pPoOHO20 20podda, UHMepnpPemMUPO8AMb
pe3syabmam

O6yualowWwmiicas MONYYUT BO3MOMKHOCTb HayuyuTbca pAaA obecneyeHUs BO3MOMKHOCTU
ycnewHoro npoaoaxeHua obpasosaHnA Ha 6a3oBom U yrny6aeHHOM YPOBHSAX:

— onepupoBaTb NOHATUAMU: YPpaBHEHWE, HEPaBEHCTBO, KOPEeHb YpaBHEHUA, PaBHOCU/IbHble
ypaBHeHus, obaacTb onpeaeneHns ypaBHeHus;

— NpoBOAMTb [AOKasaTefibHble PacCyXAeHUA O KOPHAX ypaBHEHUA C Onopoi Ha
onpeaeneHne KopHs;

— pelaTb HEC/IOXHble YPaBHEHUA B LLeNbIX YMCnax;

— pewamsb 3a00a4u € NPAKMUYECKUM COOepXaHuUem Hd cocmassieHue ypaeHeHuli ¢
yyemom ocobeHHocmeli pe2uoHa, 20poda, nocesneHus;

— pewaTb TeKcToBble 3agadyM anrebpanyeckmm cnocobom: cocTaBiATb ypaBHeHMEe Mo
YCNOBMIO 3a4a4U, pellaTb COCTaBAEHHOE ypaBHEHUE;

— NpoBOAMTb PaCCY’KAEHMA, OCHOBaHHbIe HA MHTepnpeTauMu YCA0BUA NOCTaBAEHHOM
3a/la4u, A1A NOMCKA LEebIX KOPHEN HEKOTOPbIX HECNIOMHbIX HE/IMHENHbIX Y paBHEHWUIA

O6yualowWwmitica NOAYYMT BO3MOXKHOCTb HAyuyuTbCA ANA YCNELWHOro NpPoAo/MKeHUs
06pa3oBaHUA Ha yrny6a1eHHOM ypOBHe:

— cB060OAHO ONepMpoBaTb NOHATUAMMW: YypaBHEHNE, PAaBHOCU/IbHbIE YPAaBHEHWA YpaBHEHUE,
ABNAIOLLEECA CNeACTBMEM APYroro ypaBHEHMA, YPaBHEHWA, PAaBHOCU/bHbIE Ha MHOMXECTBe,
PaBHOCKbHbIE NPeobpa3oBaHNA YpaBHEHWN;

— peLwaTb ypaBHEHMA B LieNbIX YMcnax;

— cocmasnamob ypaeHeHUs, Onucbiedroujue peanbHylo cumyayuro, XapaKkmepusyouyo




ocobeHHOCMU €680e20 pe2uoHa, 20poda, mnoceneHuUs UuAU NPUKAadHyo 3adady,
UHMepnpemupoeams nosy4YeHHsle pe3yabmamol

KoopauHatbl n

Obyualowmiica Hayuntca pna obecneyeHMs BO3MOMKHOCTU YCMELWHOrO MNPOAOKEHUs

rpadukm o6pa3oBaHuA Ha 6a30BOM ypOBHe:
— wu3obpaxkaTb 4YMC/A TOYKAMM KOOPAMHATHOM NPAMOW, Mapbl 4YMCEN TOYKaMuU
KOOPAMHATHOM MJIOCKOCTY;
— CTPOUTb Ha KOOPAMHATHOW MJIOCKOCTU TreoMeTpUYeckne W306parkeHMUs MHOXKECTB,
3a4aHHbIX anrebpanyecku;
— MOJAEeNUpoBaTb peasibHble 3aBUCUMOCTHY rpadrKamm;
— CTpPOUTb rpaduK INHENHOM DYHKLUK;
— NpoBepATb, ABASETCA NN AaHHbIN rpaduK rpadpuMKom 3agaHHON QYHKUMKU (NMHERHOW,
KBagpaTU4YHOM, 06PaTHOM NPONOPLUOHANLHOCTH);
— ucnonv3oeamos 2paguku 004 peweHUA npocmeliwux npPaAKMuYecKux 3aoav,
C8A3GHHbIX € O0OCOBeHHOCMAMU peauoHd, poOHO20 20podd, UHMepnpemMUPOBAMb
pe3ynemam
Ob6yvalowmiicA NONYYUT BO3MOXKHOCTb HAyuuTbcA pAnAa obecneyeHUs BO3MOMKHOCTU
ycnewHoro npoAaokeHua obpasosaHna Ha 6asoBom U yriayb61eHHOM YPOBHAX:
— CTpoUTb  FpadMKM  MNPOCTEMLIMX  33aBMCMMOCTEM, 3afaHHbIX  anredbpanyeckummu
COOTHOLLEHUAMM, NPOBOAMUTL HECNIOXKHbIE UCCNEA0BAHNA OCOBEHHOCTEN 3TUX rpadmKoB
— yuTaTb rpadumKM peasbHbIX 3aBUCUMOCTEN;
Obyuyaowmiica NOAYYUT BO3MOMKHOCTb HAYYUTbCA ANA  YCNELWHOro NpPoAOo/IKeHUA
obpa3oBaHuA Ha yray6n1eHHOM ypoBHe:
— cTpouTb rpaduKkM GYHKUMN: y =X, y ==X, y =x%, ¥y =x>, y = [x]
CsovicTBa Ob6yvaowmiica Hayuutca pna obecnevyeHUAs BO3MOMKHOCTM YCNELWHOro NPOAOMKEHUA
CTeneHu c obpa3oBaHMA Ha 6a30BOM ypoBHe:

HaTypa/ibHbIM
roKasaTesem

— BbINO/MIHATb HEC/I0XKHble NpeobpasoBaHMA A/A BbIYUCIAEHUS 3HAYEHWIA UYMCNOBbLIX
BbIPAXKEHUI, coaepiKalLmMX CTENEHWN C HATypasibHbIM MOKa3aTenem;

— pewwaTb ypaBHeHWA BUAA X"=3a;

— BbINO/MHATL Nepebop BCEX BO3MOMKHbLIX BapWMaHTOB ANS Mepecyéta OOBLEKTOB WM
KOMBUHauui;

— MPUMEHATb NPABMNO KOMBMHATOPHOIO YMHOXKEHMSA 1A pelleHmns 33434 Ha HaxoXKaeHne
yncna 06bEKTOB MAM KOMBUHAUMI (AMaroHa M MHOTOYrosIbHUKA, PYKOMOXKaTWA, YUC/I0 KOAOB,
wudpos, naponen 1 1.n.);

— pewamo 3ada4u no meme «Ceolicmea cmeneHU ¢ HAMYpPAAbHLIM NoKazamesnem» ¢
npakmu4yeckum codeprcaHuem c y4emom ocobeHHocmell pe2uoHa, 20podd, nocesneHus

O6yualowWwmiica NONYYUT BO3MOMKHOCTb HayuyuTbca p[nA obecneyeHUs BO3MOMKHOCTU
ycnewHoro npogonxeHna obpasoBaHnsa Ha 6a3oBom U yrny61eHHOM yPOBHAX:

— OnepupoBaTb MOHATUAMM CTEMNEHW C HATYpPa/IbHbIM MOKa3aTesNeM,

— BbINOMHATL nNpeobpasoBaHMA  APOBHO-PALMOHANBHBLIX  BbIPAXKEHUIN:  COKpalLeHue
Apobeit, npuBegeHue anrebpavuyecknx pgpobeit K obuemy 3HameHaTenlo, C/AOXKEeHMe,
YMHOXeHWe, aeneHne anrebpauuyeckux gpobeit, BosBeaeHue anrebpauyeckoit apobu B
HaTYpPaNbHYO U LLeAYI0 OTPULATENbHYIO CTENEHD;

— BbINO/MHATL NpPeobpa3oBaHUA anrebpanyecknx BbiparkeHWUin NPy pelleHnn 3adad Apyrmux
y4yebHbIX NpeameToB

O6yualowWwmitica NOAYYMT BO3MOXKHOCTb HAyuyuTbCA ANA YCNELWHOro NpPoAo/MKeHUs
06pa3oBaHUA Ha yrny6a1eHHOM ypoBHe

- CBO6OAHO onepnpoBatb NOHATUAMM CTENEHU C LENBIM U lCI,pO6HbIM NoKa3aTenem,
— BbINOJ/IHATb A0Ka3aTe/1IbCTBO CBOWCTB CTENEHU C HaTypa/ZibHbIM NMOKa3aTenem

MHorouneHbl

Obyualowmiica Hayuutca Ana obecneyeHUMA BO3MOXKHOCTM YCMELWHOro NPOAO/MKEeHUA
obpa3oBaHua Ha 6a30BOM ypOBHe:

— BbINO/IHATb HEC/I0XHble npeo6paaoBava uenbix Bblpa)i(eHMVIZ pacCKpbiBaTb CKO6KM,




npuBoAUTbL NOA0BHbIE CNaraemble;

— ucnonb3oBaTb (GOPMY/bl  COKPALLEHHOTO YMHOXeHuA (KBagpaT CyMMbl, KBaapaT
Pa3HOCTW, Pa3HOCTb KBaAPaToOB) AN YNPOLEHUSA BbIUMCIEHUA 3HAYEHUIA BbiparKeHUi;

— pewams 3a0a4u no meme «MHO204aeHbI» ¢ NPAKMUYEecKUM codepiaHuem ¢ y4emom
ocobeHHocmeli pe2uoHa, 20poda, noceneHus;

— BbIMOJIHATb HECNOXHble NPeobpa3zoBaHNA APOOHO-TMHENHBIX BbIPAXKEHUI U BblPaXKeHW M’
C KBaZpaTHbIMU KOPHAMM

O6yuyalowmitica NOAYYAT BO3MOKHOCTb HayuuTbca Ana obecneuyeHUs BO3MOXKHOCTU
ycnewHoro npoaoixKeHua obpa3osaHna Ha 6a30BOM U yray61eHHOM YPOBHAX

— BbIAENATb KBagpaT CYMMbl U Pa3HOCTU OHOY/IEHOB;

— BbIMO/IHATb NPe06Pa30BaHUSA LIENbIX BbIPaXKEHUI: AeACTBMA C OAHOUYNeHaMM (CIoXKeH e,
BblYUTAHWNE, YMHOXKEHWNE), AENCTBUA C MHOTOY/IeHaMU (CNoXeHMe, BbIYUTaHNE, YMHOMKEHNE);

— [0Ka3biBaTb (pOPMY/bl COKPALLEHHOTO YMHOMEHUSA ONA ABYY/IEHOB, NPUMEHATbL UX B
npeobpa3oBaHMAX BbIpaXKEHWUS U BbIMUCAEHUNSAX;

— pewaTb 3agaun anrebpanyeckmm cnocobom C MCMNONb30BAHUEM PUCYHKOB, CXEM,
KOTOpble MOMOratoT MPOaHa/NM3NPOoBaTh YC/IOBME 3afayW, COCTaBUMTb NAaH paboTbl C eé
AaHHbIMUK, NepPeBoAUTb YCA0BME 3a4a4M Ha A3bIK YPaBHEHWIA;

— NpoBOAMTb MCCMefoBaHUE ANA KOHCTPYMPOBaHUA M MOCNeAyloWero AoKasaTenbCTBa
HOBbIX GOPMYJ1 COKPALLEHHOTO YMHOMKEHUS

O6y4alowWmiicas NOAYYMT BO3MOMKHOCTb HAy4uUTbCA AJA  YCNELWHOro MNPOAO/KEHUA
obpa3oBaHuA Ha yray6n1eHHOM ypoBHe:

— onepumpoBatb MNOHATUAMU  «KOOAHOYNEH», «MHOIFOYNEH», «MHOrFo4yneH cC O,D,HOVI
nepemeHHoﬁ», «MHOTo4Y1€H C HECKOJIbKUMU NEPEMEHHbIMUNY, K03¢¢VILI,VIEHTbI MHOro4n€eHa,
«CTaHAAPTHAA 3anNMUCb MHOIo4vneHa», CtTeneHb OgHOY1I€HA U MHOIFo4YN1EeHa

Pa3noxkeHune
MHOro4yneHoB
Ha MHOXXUTENn

Ob6yvaowmiica Hayuutca paa obecneyeHUs BO3MOMKHOCTU YCMELIHOrO NPOAO/MKEHUA
obpa3oBaHMA Ha 6a30BOM ypoBHe:

— BbINOJIHATL PA3/IOKEHME MHOroYNeHa Ha MHOXWUTENN C MOMOLLbIO BbIHECEHWA 06LEro
MHOXUTENA 32 CKOBKM M TPYNMMPOBKOM, a TaKKe C npumeHeHuem GopmMysl COKpaLEHHOro
YMHOKeHus;

— ncnosb3oBaTb GOPMY/bl  COKPALWLEHHOTO YMHOMEHMs (KBagpaT CymMMbl, KBaapar
Pa3HOCTW, PAa3HOCTb KBAAPATOB) A7 YNPOLEHMWSA BbIYUCNEHMI 3HAYEHUI BbIPaXKEHU;

—  ucnonb308aMb PaA3nNoxeHUe MHO2041eHd HaO MHOXCUMenu 015 peweHusa npocmeiiwux
npakmuyeckux 3a0a4, CBA3aHHbIX C 0CObeHHOCMAMU peauoHd, poAHo20 20poda,
UHMepnpemuposameo pesynomam

O6yualowWwmiicas MONYYUT BO3MOMKHOCTb HayuyuTbca p[aA obecneyeHUs BO3MOMKHOCTU
ycnewHoro npogonxeHna obpasoBaHmsa Ha 6a3oBom U yrny61eHHOM yPOBHAX:

— BbINO/IHATbL PA3/IO}KEHNE MHOFOYNEHOB HA MHOMMUTEIM O4HUM U3 CNOCOBOB: BbiHECEHME
3a CKOBKy, rpynnMpoBKa, UCnosib3oBaHMe GOPMYA COKPALLEHHOTO YMHOMXKEHMS;

— BbINO/MHATL NPe0bpa3oBaHUA BbIPaXKEHUI, COAEPIKALUMX MOAY/b;

— peLaTb ypaBHEHMA C MOMOLLbIO PA3/IOKEHNA HA MHOXKUTENM

O6yualowWwmitica NOAYYMT BO3MOXKHOCTb HAyuyuTbCA ANA YCNELWHOro NpPoAo/MKeHUs
06pa3oBaHUA Ha yrny6a1eHHOM ypOBHe

— BbINO/ZIHATL pPa3ioXKeHne MHOro4Ys1eHoOB Ha MHOXUTENN pPa3HbIMU CI'IOCO6aMM, C
MCNoJ1Ib30BaHNEM KOM6VIHaLl,VIl7I Pa3/IN4HbIX NpnemoB

YactoTa n
BEPOATHOCTb

Obyualowmiica Hayuutca Ana obecnevyeHMA BO3MOKHOCTM YCMELWHOro MPoOAONXKeHUA
obpasoBaHua Ha 6a30BOM ypOBHe:

— WMeTb MpeacTaB/iieHMe O CTaTUCTUYECKUX XapaKTepUCTUKax, BEPOATHOCTM CAyvyailHOro
cobbiTuA,

— OUEHMBAaTb BEPOATHOCTb COBbITUA B MPOCTEMLLINX CYYasX;

— pewaTb npocTeiine KoOMbUHATOPHbIE 3a4a4n METOAOM MPAMOro U OpraHM30BaHHOMO
nepebopa;

— WMeTb NpeAcTaB/ieHme 0 POM 3aKOoHa BObLIMX YNCEN B MACCOBbIX ABNEHUSAX;




— OLEHMBATb KOJIMYECTBO BO3MOMKHbIX BAPMAHTOB MeToaoM nepebopa;

— WMeTb NpeAcTaB/ieHme 0 POIM NPaKTUUYECKM AOCTOBEPHbIX U MaIOBEPOATHbIX COBbITUIA;

— oyeHUBamMb 8epPOAMHOCMb peasbHbIX cobbimuli U AeneHuUll 8 HECAOMHCHbIX CUMYAUUAX
8 YC/108UAX CB80E20 pe2uoHd, 20p00a, nocesneHUs

O6yualowWwmitica NOAYYNT BO3MOMKHOCTb HayuuTbcAa ANA obecneyeHUs BO3MOMKHOCTU
ycnewHoro npogonxeHua obpasosaHna Ha 6asoBom U yray6i1eHHOM ypoBHAX

— onepupoBaTb MOHATUAMW: C/yYalHbIA  OMbIT, C/Ay4alHbI BbIOOP, WCMbITaHUe,
3/1eMeHTapHoe C/ly4aiiHoe cobbiTe (Mcxon), Knaccuyeckoe onpeaeneHne BepoATHOCTM
CNy4yamHoro cobbitus;

— pewaTtb 33Za4M Ha BblYMCAEHME BEPOATHOCTU C MOACYETOM KOJIMYECTBA BApPWAHTOB C
NMOMOLLbIO KOMBUHATOPUKM

O6yualowmiicAa nNOAYyYUT BO3MOXKHOCTb HAYUMTbCA ANA  YCMNEWHOro npoAo/iXKeHUs
06pa3oBaHMA Ha yraybi1eHHOM ypoBHe:

— ¢BobogHO onepupoBaTb NOHATUAMM: CAYHANHbIN OMbIT, CAYY4ANHbIN BbIOOP, NUCMbITaHMKE,
a/leMeHTapHoe Ccay4YailHoe cobbiThe (Mcxon), Knaccuyeckoe onpeaesneHue BepoATHOCTU
cny4yaiHoro cobblTus

8 Knacc

Anrebpau-
yeckue gpobu

Ob6yvaowmiica Hayuutca pna obecneyeHUs BO3MOMKHOCTM YCMELIHOTO NPOAONMKEHUA
obpa3oBaHMa Ha 6a30BOM ypoBHe:

— KOHCTpyMpoBaTb anrebpanyeckune BblpaxeHus;

— Haxo4uTb 0bnacTb onpegeneHma anrebpanyeckon apobu;

— BbINOJIHATL YMUCNOBble MOACTAHOBKM W BbIYUCNATb 3HavyeHWe Apobu, B TOM uucne ¢
MOMOLLLbO Ka/IbKyNATOPA;

— COCTaBAATb YNC/IOBbIE BblPAaXKEHWUA NPU peLleHnn NPaKTUYECKUX 33434 U 3a4a4 U3 Apyrux
y4ebHbIX NpeaMeToB;

— BbINOJIHATL AENCTBUA € anrebpanyeckumm apobamm, AeACTBUA CO CTEMEHAMM C LLENbIMM
noKasaTenamu;

— pelaTb TEKCTOBbIE 3afa4M anrebpanyeckum meToLom;

— MCNoNb30BaTb NPU3HAKK AEAMMOCTM Ha 2, 5, 3, 9, 10 npu BbINOJHEHUWN BbIMUCIEHUN U
peLeHNM HECNOXKHbIX 3a4ayY;

— ucnonv3osams anzebpauvyeckue Opobu 0ns peweHus npocmeliwux MPAKmMuUYeckux
3a0a4, c8A30aHHLIX ¢ 0CObeHHOCMAMU pe2uoHd, PpoOHO20 20p0odd, UHMepnpemMuposamob
pe3ynemam

O6yyalowWwmiicas MONYYUT BO3MOMKHOCTb HayuyuTbca pAaA obecneyeHUs BO3MOMKHOCTU
ycnewHoro npogonxeHna obpasoBaHnsa Ha 6a3oBom U yrny61eHHOM yPOBHAX:

— <¢dopmynmMpoBaTb, 3anncbiBaTb B CUMBOIMYECKOM Gpopme U MANKOCTPUPOBATbL NPUMEpPamMM
CBOWCTBA CTEMEHW C Lie/ibiM NOoKasaTenem;

— 3anucbiBaTb U OKPYMAATb YNCNOBble 3HAYEHUA peanbHbIX BEAUYUH C MUCMOJIb30BaHUEM
pa3sHbIX CUCTEM U3MEPEHUS;

— MNPUMEHATb NpPaBuIa NPUBAMMKEHHbIX BbIMMCAEHUI NPU pPeleHnM NPAKTUYECKMX 3343,
CBA3AHHbIX C OCOBEHHOCTAMM PErMOHA, rOpPoAa WUAM NOCESIEHUA U PeLleHMM 3agad ApYyrux
y4ebHbIX NpeaMeToB;

— Haxogutb HOZ n HOK yuncen u ncnonb3oBaTtb UX NPU peLleHUM 3a4au

O6yualowWwmiticas NOAYYMT BO3MOMKHOCTb HAyuUTbCA ANA  YCNELWHOro MNpoAoJiKeHuUs
06pa3oBaHUA Ha yrnyb6a1eHHOM ypOBHe:

— 0OBbACHATL WMAEHTMYHOCTb 3aJa4y pPasHbIX TUMNOB, CBA3bIBAOWMX TPU BeAUYMHBbI (Ha
paboTy, Ha NOKYMKWU, Ha [ABU)KEHMUE), BblAeNATb 3TN BENUYNHbI U OTHOLUEHUA MEXKAY HUMM,
NPUMEHATb UX NPU pPeLleHUN 3a4a4, KOHCTPYMPOBaTb COBCTBEHHbIE 33434 YKa3aHHbIX TUMNOB;

— BNAAETb OCHOBHbIMM METOAAMW PeLleHMA 3afay Ha CMeCu, CNAaBbl, KOHUEHTpauuu,
NCNONb30BaTb UX B HOBbIX CUTYaLMAX MO OTHOLLEHUIO K M3y4eHHbIM B npoLlecce obyyeHus;

— [0Ka3blBaTb M UCMONb30BaTb NPU3HAKN AenmMmoctm Ha 2, 4, 8,5, 3, 6, 9, 10, 11 cymmbl 1
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npounssengeHnAa Ymcen npu BbiInoOHEHNN BbIYNCNEHUN U peweHnn 3aaa4

KesagpaTHble
KOPHU

Obyualowmitica Hayuutca ana obecneyeHUA BO3MOXKHOCTM YCMELWHOro NPOAO/MKEeHUA
o6pasoBaHuA Ha 6a30BOM ypOBHe:

— <¢dopmynmMpoBaTb onpeaeneHns KBaapaTHOro KOpHA U3 YNCAa;

— OueHMBaTb 3Ha4YeHUne KBaapPaTHOro KOpHA U3 NONIOXKUTE/IbHOIO LL,e/1oro Yncna;

—  CTpoWTb rpaduK GYHKLMM Y=v/X, UCCNef0BaTb NO rpaduKy eé CBOWCTBA;

— BbIYUCNATD 3Ha4YeHunA Bblpa)KEHVI[/'I, coagepXawnx KBagpaTtHble KOPHWU;, BbINOJIHATb
3HAaKOBO-CMMBOJ/IMYECKME [OEWUCTBUA C MCMOJ/b30BaHMEM O0OO3HayYeHU KBagpaTHOro U
Kybu4ecKkoro KopHs;

—  UCnonbL308amMb K8aGpamHbie KOPHU 014 pewleHuUs npocmeliwux NpaKkmu4yeckux 3aoady,
CBA3AHHbLIX C 0CObeHHOCMAMU pea2uoHd, poOHo20 20podd, UHMeprnpemuposaMsb
pe3yasmam.

Ob6yvalowmiicA NONYYUT BO3MOXKHOCTb HAyuuTbcA pAnAa obecneyeHUs BO3MOMKHOCTU
ycnewHoro npoaoaxeHua obpaszosaHnA Ha 6a3oBom U yrnyb6aeHHOM YPOBHAX

— NPUMEHATb rPadnK GyHKLUM y = X2 ANA HAXOXKAEHUA KOPHEW KBafpaTHbIX YPaBHEHWUN,
Mcnosb3ysa NPy HeO6XOANMOCTU Ka/bKyNATOP;

— ¢dopmynunpoBaTb onpeesieHne KOpHA TPeTbeN CTeNeHu;

— HaxoAWTb 3HAa4YEeHUA KyBUUECKMX KOpHER, Npy He0HXOAMMOCTU UCMOb3YA KaNbKYNATOP

O6yyarowuiica noay4um 603MOMHOCMb HAy4yumoca 078 ycnewHo20 poooaXeHus
obpaszoeaHusa Ha yanybaeHHOM ypoeHe:

— ynopaaoumMBaTb YMCNA, 3aNUCaHHbIE B BUAE OBbIKHOBEHHOM 1 AecaTuiHon apobu, umcna,
3anucaHHble C UCMO/b30BaHUEM apUPMETMUYECKOrO KBaAPaTHOrO KOPHS, KOPHEW cTeneHu
bonble 2;

— BbINO/IHATL  BbIYUC/AEHUA n npeobpasoBaHus BblpaXeHWUin,  coAepawmx
AeWCTBUTENbHbIEe YNCNA, B TOM YMUCAE KOPHU HATypabHbIX CTeneHen

KsagpaTHble
ypaBHeHMA

Ob6yvaowmiica Hayuutca paa obecneyeHUs BO3MOMKHOCTU YCMELIHOrO NPOAO/MKEHUA
obpa3oBaHuA Ha 6a30BOM ypoBHe

— pacnosHaBaTb KBaApaTHble YPaBHEHUS, KNacCMbULMPOBaTb UX;

— pewwaTb KBagpaTHble ypaBHEHUA No popmMyie KOPHE KBaAPaTHOrO YpaBHEHUS;

— pewaTb ypaBHEHMWSA, CBOSALLMECA K KBaAPaTHbIM NyTEM npeobpasoBaHWii, a TaKKe C
MOMOLLbI0 3aMeHbl NePeMEHHO;

— ¢dopmynupoBaTb 1 f0Ka3bIBaTb Teopemy BreTa, a Takxke 06paTHyI0 Teopemy, NPUMEHSATb
3TV TeOpeMbl /1A peleHns pa3HoobpasHbIX 3a4ay;

— ucnonvb3oeamov KeadpamHoele ypaeHeHUsa 044 peweHusa npocmeliwux npaKkmu4yeckux
3a0ay4, CeA3AHHbLIX C 0COBeHHOCMAMU pea2uoHd, podHO20 20p00d, UHMepnpemupoeams
pe3syabmam.

O6yualowWwmiica NONYYNT BO3MOMKHOCTb HayuyuTbca p[nA obecneyeHUs BO3MOMKHOCTU
ycnewHoro npoAonxeHna obpasoBaHna Ha 6a30BOM U yriay61eHHOM YPOBHAX

— NpoBOAMUTb NPOCTENLWNE UCCNEA0BAHMA KBaAPATHbIX YPaBHEHWN;

— pelaTb HEC/IOXHble KBagpaTHbIe YPaBHEHUSA C MapPaMeTPoM;

— HabnaaTb M aHANN3MPOBATL CBA3b MENKAY KOPHAMMU U KOaddUUMeHTaMM KBaapaTHOro
YpaBHeHUs;

— pewaTb TEKCTOBble 3agayn anrebpavyeckMm cnocobom: nepexoauTb OT CAOBECHOM
bGOPMYNNPOBKM YCNOBMA 3a4a4M K anrebpanyeckon mogenm NyTéM CocTaBAEHMA YPaBHEHWUS;
peLlaTb COCTaBNEHHOE YpaBHEHME; MHTEPNPETUPOBATL pesyabTaT

O6yualowWwmiica NOAYYMT BO3MOXKHOCTb HAyuUTbCA ANA  YCNELWHOro MpoAo/iKeHun
06pa3oBaHUA Ha yrny6a1eHHOM ypOBHe:

— cocmasname u pewidmeo sAuHeliHble U K6AOPAMHble YypaeHeHUs, YPaBHEHUA, K HUM
ceoodsawjuecs, cucmemsl AUHeliHbIX ypaeHeHUli, HepaeeHcme npu peweHuu 3aéa4y Apyaux
y4yebHbIx npedmemos, NPAKMUYecKux 3a0a4, omparcarouux ocobeHHOCMU peauoHd,
20po0da unu noceneHus;

— 3HaTb Teopemy BueTa a5 ypaBHEHUIA CTENEHM Bbille BTOPOW
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Cucremol
YypaBHEHW

Obyualowmitica Hayumtca Ana obecneyeHMA BO3MOXKHOCTM YCMELWHOro NPOAO/MKEeHUA
o6pa3oBaHuA Ha 6a30BOM ypOBHe:

— pelwaTb CUCTEMbI HECIOXKHbIX IMHENHbIX YPaBHEHUN;

— onpeaenstb, ABASAETCA /N Napa YNCEN PelleHUEM YPABHEHMA C ABYMA NepeMeHHbIMU;
NPUBOAUTL MPUMEPbI PELLEHUI YPAaBHEHUI C ABYMA NEPEMEHHbIMU;

— pewaTtb 33agayn, anrebpanvyeckon Mopesnblo KOTOPbIX ABAAETCA YpPaBHEHME C ABYMSA
nepemeHHbIMU;

— COCTaBAATb U pelaTb JIMHENHble ypaBHEHUA MPU pPelleHUn 33434, BO3HMKAKLWMX B
OPpYrvx y4ebHbIX NpeameTax;

— ucrnonv3oeame cucmemy ypasHeHuii 0aA peweHUA npocmeliwux MPAKMUYECKUX
3a0a4, C8A3QHHbIX ¢ 0cObeHHOCMAMU pe2uoHa, podHO20 20p0oda, UHMEPNPemuposameo
pe3ynemam

O6yvalowmiicA NONYYUT BO3MOXKHOCTb HAY4YMTbCA Ana obecneyeHUA BO3MOXKHOCTU
ycnewHoro npoaoaxeHua ob6pasosaHnA Ha 6a3oBom M yrnybaeHHOM YpOBHAX:

— peLlaTb HEC/IOXHbIE CUCTEMbI IMHENHbIX YPaBHEHUI C NapameTpamu;

— BbINOJIHATL OLEHKY NPaBAonono6us pesybTaToB, NOJyYaembiX NPU PeLeHnn U CUCTEM
JIMHENHbIX ypaBHEHUI NPU peLleHnn 3a4a4 Apyrnx yuebHbix npeameTos;

— eblbupamb coomeemcmeyrowue ypasHeHUs Uau ux cucmemsl 078 cocmasseHus
mamemamuyeckoli modenu 3adaHHOl peanbHoli cumyayuu uau NpuKaaoHoii 3ada4u
c80€e20 pe2uoHa, 20podad, nocesneHus;

— ymMemb uHMepnpemuposamse Mosay4YeHHslli Npu pewieHuu cucmemsl pe3lynbmam 6
KOHmMeKkcme 3a0aHHoOl peanvHOii cumyayuu unu npuknadHoli 3a0a4u ce0e20 Pe2uoHda,
2opoda, noceneHus

O6y4alowWmiicas MNOAYYMT BO3MOXKHOCTb HAyyuTbCA ANA  YCMELWHOro NpPOAO/HKEeHUs
obpa3oBaHuA Ha yriay6n1eHHOM ypOBHe:

— cocmasename cucmemy ypasHeHUuli, Onucbiearowue peasnbHyld cumyayuro uau
npuknadrnyro 3adady npu yvyeme ocobeHHocmeli pe2uoHa, 20poda uau nocesneHus,
UHMepnpemuposams nosay4eHHole pe3yaomameol;

— n306paKkaTb MHOXKEeCTBa Ha MJIOCKOCTW, 3aZaBaemMble YPaBHEHUAMMW, HEepPaBEeHCTBaMM U
UX CUCTEMaMM

DyHKUUM

Obyualowmiica Hayuutca Ana obecrneyeHUs BO3MOXKHOCTM YCMELWHOro NPOAO/IKEeHUs
obpa3oBaHuA Ha 6a30BOM ypoBHe:

— HaAxo4uTb 3HayeHune PYHKLMM NO 3a4aHHOMY 3HAUYEHUIO APIYMEHTa;

— HAxo4WTb 3HAYeHMe aprymeHTa Mo 33fJaHHOMY 3Ha4yeHU0 OGYHKUUM B HECNOXKHbIX
CUTYaumsax;

— onpefenaTb MOMIOXKEHWE TOYKM MO ee KOoopAWHaTaM, KOOpAMHaTbl TOYKM MO ee
NONIOXKEHMIO HA KOOPAMHATHOM NNOCKOCTY;

— no rpaduKky HaxoauTb 061acTb onpeneneHns, MHOMKECTBO 3HAYEHUW, HYAU OYHKLMW,
NPOMEKYTKM 3HAKOMOCTOAHCTBA;

— CTPOUTb rpaduK IMHENHOM QYHKLNK;

— WMCNONb30BaATb CBOMCTBA JIMHENHON PYHKLUMN U ee rpadMK NpU peLleHnn 3aga4 U3 apyrux
y4ebHbIX NpeaMeToB;

— onpefenate NPUOAUIKEHHble 3HAYeHWs KOOPAMHAT TOYKM nepecedyeHua rpaduKos
GyHKUMA;

— ucrnonvb3oeame  2padpuKu  peanbHbIX  npoyeccoe U  3aeucumocmeli, 08
Xxapakmepucmuku ocobeHHOCmMu c80e20 pea2uoHa, podHO20 20poda, nocesneHus

O6yualowWwmiica NONYYUT BO3MOMKHOCTb HayuuTbca A[NA obecneyeHUs BO3MOMKHOCTU
ycnewHoro npogonxeHna obpasosaHmsa Ha 6asoBom u yrny61eHHOM yPOBHAX:

— onepupoBaTb NOHATUAMM: GYHKUMOHANbHAA 3aBUCMMOCTb, PYHKLMA, rpaduk GyHKLMM,
cnocobbl 3agaHua GYHKUMKM, aprymMeHT W 3HadveHune ¢yHKLMM, obnacTb onpeseneHus u
MHOXECTBO  3HAYEHWN GYHKUMM, HYAU  OYHKUUKW, MPOMENKYTKM  3HAKOMOCTOAHCTBA,
MOHOTOHHOCTb QYHKLMU, YETHOCTb/HEYETHOCTb PYHKLMK;

— COCTaBASTb YpaBHEHMA NPAMON MO 3a4aHHbIM YC/I0BUAM: NPOXOAALLEN Yepes ABe TOUYKM
C 33[aHHbIMM KOOpAWHaTaMMK, NPOXo4ALLEeN Yepes AaHHYI0 TOYKY W NapannenbHon AaHHOM
npamom;
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— wnccnenosatbh GYHKUMIO MO ee rpaduky

Obyuyalowmiica MNOAYYUT BO3MOMKHOCTb HAYuUTbCA AR YCMEWHOro NpPOAO/IKEHUA
obpa3oBaHuA Ha yray61eHHOM YypOBHe

— c¢BobogHO onepmpoBaTb MOHATUAMMW: 33aBMCMMOCTb, GYHKLMOHANbHAsA 3aBUCMMOCTD,
3aBMCMMaAnN U HE3aBUCMMaA NepemeHHble, GyHKUMS, cnocobbl 3agaHna GYHKUMK, apryMeHT 1
3HayeHune PpyHKUMK, 061aCTb onpeaeieHUA U MHOMKECTBO 3HaYeHUs GYHKUUM, HYU GYHKLMN,
NPOMEXKYTKM 3HAKOMNOCTOAHCTBA, MOHOTOHHOCTb ¢YHKUMM, Hambonbllee M HauMmeHbluee
3HAYeHWA, YEeTHOCTb/HEYETHOCTb GYHKUMKM, MEepUOAMYHOCTb GYHKUMKM, rpaduK dyHKLMMK,
BEPTMKA/IbHAA, TOPU3OHTaNbHAsA, HAK/JOHHAA aCMMNTOTbl; rpaduK 3aBUCMMOCTU, He
ABnsoLwenca ¢pyHKume,

— CcTpouTb rpaduKknM GYHKUNIA: TIMHENHOWN, KBAAPaTUYHON, APOOHO-TMHENHOM, CTeneHHOoM
NpPW pasHbIX 3HaYEHUAX NOKasaTens cTenexHn, y=|x|;

— ucnonb3oBaTb NpeobpasoBaHuA rpaduka ¢yHKumMm y=f(x) ana noctpoeHus rpadukos
oyHrumny =af (kx+b) +c

BepoAaTHOCTb U
CTaTUCTUKA

Ob6yvalowmiica Hayuutca pna obecnevyeHUA BO3MOXKHOCTM YCMELWHOro MNPOAO/IKEeHUn
06pa3oBaHua Ha 6a30BOM ypoOBHe:

— MpeacTaBAATb AaHHble B BUAE Tabavw, Anarpamm, rpadpuKos;

— yuTaTb MHbOPMaALMIO, MPeaCTaBAEHHYIO B BUAE Tabmubl, AuarpaMmmbl, rpadmKa;

— onpeaenaTb OCHOBHbIE CTAaTUCTUYECKME XapPaKTEPUCTMKM YUCIOBbIX HABOPOB;

— WMeTb NpeLCcTaB/eHNe O TeOMETPUYECKON BEPOATHOCTY;

—  UCnonb308aMb MEOPUI0D 8ePOAMHOCMU U CMAMUCMUKy 044 peweHus npocmeliwux
npakmuyeckux 3a0a4, C8A30HHbIX C 0CObeHHOCMAMU peauoHd, pPoOHo20 20poda,
UHMepnpemuposameo pesynomam

O6yvalowmiicA NONYYUT BO3MOMKHOCTb HAyuuTbCcA paA obecneyeHUss BO3MOXKHOCTU
ycnewHoro npoaoaxeHua o6pasosaHnA Ha 6a3oBom M yrny6aeHHOM YPOBHAX:

— OnepupoBaTb MOHATUAMM: CTONBYaTble M KPYroBble AMarpaMmbl, Tabavubl AAHHbIX,
cpepHee apudmeTnyeckoe, MeauaHa, Hambosbliee M HaMMmeHbllee 3HayeHMs BblOOpPKM,
pa3max BbIBOPKM, ANCNEPCUs U CTaHAAPTHOE OTK/IOHEHUWE, C/ly4aliHas U3MEHUYNBOCT;

— W3BNeKaTb MHPOPMaUMIO, NPeACTaBAEHHYIO B TabanLax, Ha AMarpammax, rpaduKax;

— COCTaBAATb Tab/MLbl, CTPOUTb AMATPAMMbI U TPadUKM Ha OCHOBE JaHHbIX

O6yyalowWwmiics NOAYYMT BO3MOMKHOCTb HAyUMTbCA ANA  YCNEWHOro MNpPOAO/IKeHUA
obpa3oBaHuA Ha yray61eHHOM ypOBHe:

— cBOb6OAHO ONepupoBaTb MOHATUAMMU: CTONBYaTble M KPYroBble guarpammbl, Tabauubl
[OaHHbIX, cpesHee apudmeTMyeckoe, meaMaHa, Haubosbllee M HaMMeHbluee 3HaYyeHus
BbIOOPKY;

— cBobogHO onepupoBaTb MOHATUAMM: CAy4YalHbIN ONbIT, CyY4aiHbI BbIGOpP, UCMbITaHUE,
3/leMeHTapHoe CcaydaliHoe cobbiTue (MCxog), Knaccuyeckoe onpeaesneHne BepoATHOCTU
ClyyaiHoro cobbiTusA, onepauny Hag cayyYalHbIMKU COBbITUSIMKU, OCHOBHblE KOMBMHATOPHbIE

dopmynbl

9 Knacc

HepaBseHcTBa

Obyualowmiica Hayuutca Ana obecnevyeHMA BO3MOKHOCTM YCMELWHOro NpPOoAO/IKEeHUA
obpasoBaHuA Ha 6a30BOM ypoOBHe:

— peLwaTb CUCTEMbI HECNOMKHbIX IMHENHbIX HEPABEHCTB;

— npoBepATb CNPaBesMBOCTb YNC/IOBbIX PABEHCTB U HEPABEHCTB;

— npoBepATb, ABAAETCA M AAHHOE YNCNO PELIEHNEM HEPABEHCTBA;

— n306paxkaTb pelleHna HEPaBEHCTB M UX CUCTEM Ha YMCNOBOW NPAMOINA;

— ucnonvb3oeamov HepaseHCMed O0A pewieHUsa npocmeliWux NPAKMUYECKUx 3a0ad,
C8A3GHHbIX C 0cobeHHOCMAMU peauoHd, poOHo20 20podd, UHMepnpemMuUPO8AMb
pe3syabmam

O6yualowWwmiica NONYYUT BO3MOMKHOCTb HayuuTbca pAna obecneuyeHUs BO3MOXKHOCTU
ycnewHoro npogonxeHna obpasosaHmsa Ha 6asoBom u yrny6neHHOM ypPOBHAX:

— WCNONb30BAaTb MeETO4, WHTEpBa/ZIOB ANA pPeweHnAa uenbix u ApO6HO-paLl,VIOHa}'IbeIX
HEepPaBEHCTB;
— HaxoaAuTb [OeCATUYHbIE I'IpVI6}'IM)+(EHMFI PaunMOHaNbHbIX WU UPPAUNOHANIbHbLIX 4KUCen,
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CpaBHMBATbL M yNopsaA04YMBaTh AENCTBUTENbHbIE YNCNa;

— pelwaTb AMHEHble HEPABEHCTBA C NapaMeTpamu;

— BbINO/IHATb OUEHKY MpaBAonogobua pesynbTaToB, MOMYYAEMbIX MPU  PeLeHUn
JNIMHEWHbIX M KBAaAPATHbLIX YPAaBHEHUA U CUCTEM JIMHENHBIX HEPABEHCTB NPU PeLeHnn 3asa4
OPYrux y4ebHbIX NpesMeToB;

— BblbUpaTb COOTBETCTBYIOLWME HEPABEHCTBA WAM WX CUCTEMbI AN COCTaB/EHMUA
MaTEMATUYECKOM MOAEeNN 3a1aHHOM peasibHOM CUTyaunmn MAn NpUKIaaHOM 3a4auu;

— YMEeTb WHTEePNpPeTMpPOBaTb MOJNYYEHHbI MNPU pPEeLeHUN HEepPaBEHCTBA WM CUCTEMDI
pe3ynbTaT B KOHTEKCTE 3a4aHHON peasibHOM CUTYaL MK UM NPUKAALHOM 33434U

O6yualowmiicA NOAYyYUT BO3MOXKHOCTb HAYUMTbCA ANA  YCMNEWHOro npoAo/iXKeHUs
06pa3oBaHMA Ha yraybieHHOM ypoBHe:

— ¢B060AHO OMepMpoBaTb MOHATUAMM: HEPABEHCTBO, PaBHOCU/IbHbIE HEPABEHCTBA;
— pewaTb pa3Hble BUAbl HEPABEHCTB U UX CUCTEM

KeagpatnyHas
byHKUMA

Ob6yvalowmiica Hayuutca pna obecneyeHUs BO3MOMKHOCTM YCMELIHOTO NPOAONMKEHUA
06pa3oBaHua Ha 6a30BOM ypoOBHe:

— MpoBepATb, ABAAETCA /M AaHHbIW rpaduK rpadmKom 3agaHHOW YHKUMK (TMHENHOWN,
KBagpaTU4YHOM, 06paTHOM NPONOPLNOHANLHOCTH);

— onpeaenaTb CBOWCTBA U rpaduK KBaapaTUYHOW GyHKLMM (Nnapabobl);

— CTpOUTb rpaduK KBaZpPaTUYHOM GYHKLUMM NO TOYKaM;

— Haxo4WTb HY/AM KBaApPaTUYHOM YHKLMM, MHOMKECTBa 3HAYEHWUIN, NPOMENKYTKOB
3HAKOMOCTOAHCTBA, MPOMEXKYTKOB MOHOTOHHOCTY;

—  UCNoMb308aMb K8AGPAMUYHYIO (hyHKYUIO 048 peweHua npocmeliwux npakmuyeckux
3a0a4, c8A30aHHLIX ¢ 0cObeHHOCMAMU pe2uoHd, PpoOHO20 20podda, UHMepnpemMupPosamMb
pe3ynemam

O6y4alowWwmiica MONYYUT BO3MOMKHOCTb HAyuyuTbCca pAnA obecneyeHUs BO3MOMKHOCTU
ycnewHoro npoaoaxeHua obpasosaHnA Ha 6a3oBom U yriy61eHHOM ypPOBHSAX:

— CTpOUTb rpaduK KBagpaTU4HOM GYHKLMMK

— HaXxoAWTb MHOKECTBO 3HAYEHWI, HYNN, MPOMENKYTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTU
KBaZpaTUYHOM GYHKUUK;

— WCNo/Ib30BaTb CBOMCTBA M TPaduK KBAAPATUYHOM OGYHKLMM NMPU pelleHuMM 3ajady 13
APYrvx y4ebHbIX NpesmeToB

O6yyalowWwmitica NOAYYMT BO3MOXKHOCTb HAyyuTbCA ANA  YCMELWHOro NpPoAo/MKeHUs
obpa3oBaHuA Ha yray61eHHOM ypOBHe:

— Ha npumepe KBAZPATUYHOW YHKUMKM, WCMNOAb30BaTb npeobpasoBaHMA rpaduka
dyHKUMM y=f(x) ana noctpoeHns rpadmKkos GyHKLUMIM

y=af (kx+b) +c;

— aHanAM3MpoBaTb CBOMCTBA PpYHKUMIA U BUA rpaduKa B 3aBUCMMOCTM OT NapamMeTpoB

YpaBHeHua u
cucTembl
YpaBHEHW

Obyualowmiica Hayuutca Ana obecrneyeHUA BO3MOXKHOCTM YCMELWHOro NPOAO/IKEeHUs
obpasoBaHuA Ha 6a30BOM ypoOBHe:

— HaxoauTb o06nacTb onpefeneHua HECNOXHOro ApPOOHOro BbIPAXKEHUA € OAHOW
nepemeHHo;

— NpUBOAMTL  MPUMEPbl  TOXKAECTB,  BbIMOAHATL  NPeobpasoBaHMA  HEC/NOXHbIX
PaLMOHA/bHbIX BbIPAXKEHWIA;

— pacno3HaBaTb Uenble U APpObHble YpaBHEHUA, BNAAETb OCHOBHbIM NPUEMOM pPeLleHUs
APOOHbIX YypaBHEHMI U pellaTb HEC/OXHbIe YPaBHEHUA TaKOro BuAaa, NPUMEHATb ycaoBMe
paBEeHCTBA HYJI0 MPOU3BEAEHUA K pelleHUto ypaBHeHMA Buaa (ax + b)(cx +d) = 0;

— MNOHUMaTb rPadUYEcKyro MHTEPMPETALMIO YPABHEHMA C ABYMA NEepeMeHHbIMU, peLlaTb
CUCTEMbI ABYX JIMHENHbIX YPAaBHEHUM C ABYMA NEPEMEHHbIMU U HECNOMXKHbIE CUCTEMbI ABYX
YPaBHEHWI, O4HO U3 KOTOPbIX BTOPO CTENEHY;

— cocmaename ypasHeHue ¢ OOHoli nepemeHHOU, Xapakmepusylowee peasbHble
npoyeccol U AB8/AEHUA (CB80€20 pe2uoHd, 2opoda, nocesneHus 8 eude npocmeliweli
mamemamu4ecKoii modenau, UHMepnpemuposamo Mosay4YeHHble pe3ysabmamosl 8
coomeemcmeuu co cneyugukoii uccnedyemozo npoyecca unu AeaeHus;

— COCTaBAsiTb MO YCAOBUIO HEC/IOXKHOM TEKCTOBOM 33a4auyn  ypaBHeHMe C OfHOM
nepemMeHHON UK CUCTEMY ABYX YPaBHEHWUI C ABYMSA NepemMeHHbIMM
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Obyyalowmiica NoNyYUT BO3MOMKHOCTb HayuuTbCcA ANa obecneyeHUs BO3MOMKHOCTU
yCneLwHoro npoaonKeH1a ob6pa3oBaHMA Ha 6a30BOM U yrny61eHHOM YPOBHAX

— pewaTtb APOOHO-NNHENHbIE YPABHEHUS;

— pewaTb /AMHElHble YPaBHEHUS W ypaBHEHWA, CBOAMMbIE K JIMHEMHbIM C MOMOLLbLIO
TOXA,ECTBEHHbIX Npeobpa3oBaHuiA;

— pewaTb KBagpaTHble YPaBHEHWS M YpaBHEHMA, CBOAMMbIE K KBagpaTHbIM C MOMOLLbIO
TOXKAECTBEHHbIX Npeobpa3oBaHni

— CTPOUTb rpaduUKM ypaBHEHUI C ABYMA NepeMeEHHbIMMU;

— ucnonb3oBaTb  OYHKUMOHANbHO-TpadUuyeckne nNpeacTaBNeHUs ANA  peweHuna  wu
nccne0BaHUA YPaBHEHUM U CUCTEM;

— COCTaBAsAiTb W pewaTb JIMHElMHble M KBaApaTHble YPaBHEHMWA, YPaBHEHWA, K HUM
CBOAALLMECA, CUCTEMbI JIMHENHbIX YPaBHEHMWI, HEPaBEHCTB NPW pelleHUU 3aday Apyrux
y4ebHbIX npegmeTos

O6yualowmiicA NOAYYUT BO3MOXKHOCTb HAYUMTbCA ANA  YCMNELWHOro npoAo/XKeHUus
06pa3oBaHuA Ha yray6i1eHHOM ypoBHe

— KOHCmpyuposame U ucc1edosams (pyHKyUU, coomeemcmesyroujue peasbHbIM
npoyeccam U A8/EHUAM C80€20 pe2uoHd, 20podd, nocesneHus, UHMepnpemMuposamob
nonyveHHsble pe3ysabmamel 8 cOomeemcmauu co crneyugukoli uccnedyemoazo npoyecca unu
AeseHus;

— ucnonv3oeams 2padpuku 3asucumocmeii 018 uccnedo8dHUA peasnbHbLIX npoyeccos u
AeneHuli peauoHa, 20poda, noceneHusn

ApudpmeTtn-
yecKkan u
reomeTpuyeckas
nporpeccmm

O6yvalowmiica Hayuutca pna obecneyeHUs BO3MOMKHOCTM YCMELIHOrO MNPOAONMKEHUA
obpa3oBaHMA Ha 6a30BOM ypoBHe:

— MPUMEHATb  WHAEKCHble O06O03HauyeHWs, CTPOUTb peyeBble  BbICKA3biBaHMA  C
MCNo/Ib30BaHWEM TEPMUHOJIOTUK, CBA3AHHOW C MOHATUEM NOC/E40BaTE/IbHOCTH;

— pacno3HaBaTb apUPMETMYECKYIO U FTeOMETPUYECKYIO NPOrpPeccum;

— BbIBOAWTb Ha OCHOBE [JOKa3aTe/ibHbIX PACCYKAEHUI Qopmyabl obuiero 4nieHa
apudMeTUYECKOl 1 reoMeTPUUYECKOM NPOrpeccun, pewwaTb 3ag3a4un C UCMOb30BAaHUEM 3TUX
dopmyn;

— ucnonv3oeams npozpeccuu 07a peweHus npocmeliwux npakmuyeckux 3adad,
C8A3GHHLIX € O0OCOBeHHOCMAMU pea2uoHd, pPoOHO20 20poda, UHMepnpPemMUPO8AMb
pe3syabmam

O6yualowWwmiicas MONYYUT BO3MOMKHOCTb HayuyuTbca p[aA obecneyeHUs BO3MOMKHOCTU
ycnewHoro npoaoaxeHua obpasoBaHuA Ha 6a3oBom U yriy61eHHOM YpPOBHAX:

- M306pa)KaTb Y1EHbI NOCNe[0BaTeE/IbHOCTU TOYKaMM Ha KOOp,D,MHaTHOﬁ NTI0CKOCTU;
— pewaTb 3a4a4n Ha CZI0XKHblE NPOUEHTbLI, B TOM YHUC/E 3a4a4N U3 peaanoﬁ NPaKTUKN

O6yyalowWwmiics NOAYYMT BO3MOKHOCTb HAyuyUTbCA ANA  YCNELWHOro MpoAO/KEHUA
06pa3oBaHUA Ha yrnyb6a1eHHOM ypOBHe:

— cBobOgHO  onepupoBaTb  MOHATUAMM:  NOCNEAOBATE/NbHOCTb,  OrpaHMYeHHas
nocnepoBaTelbHOCTb, MOHOTOHHO BO3pacTatowas (ybbiBatowan) nocnesoBaTe/IbHOCTD,
npegen nocnefoBaTeNbHOCTU, apudMeTMUecKan MPOrpeccus, reoMmeTpuyeckas nporpeccus,
XapaKTepMCcTMYecKoe CBOMCTBO apupMeTMYECKol (reoMmeTprUyecKoii) nporpeccum

CTaTUCTUKa n
BEPOATHOCTb

Obyualowmiica Hayuutca Ana obecneyeHUA BO3MOXKHOCTM YCMELWHOro NPOAO/MKEeHUs
obpa3oBaHuA Ha 6a30BOM ypOBHe:

— WMMeTb NpeacTaBaeHUe O POIM 3aKOHA HONbLIMX YUCEN B MACCOBbIX ABNEHUAX;

— CpaBHMBaTb OCHOBHbIE CTAaTUCTMYECKME XapPaKTEPUCTUKM, MOJYYEHHble B MpoLecce
pelleHna NPUKNAAHOM 3a4a4M, M3YHeHUA PeasibHOro ABNEHUS;

— OLEeHWBaTb BEPOATHOCTb PeasibHbIX COBbLITUIA U ABAEHUIN B HEC/IOKHbIX CUTYaLMAX;

— ucnonb3o0eamMb CMAMUCMUKY U meoputo eepoamHocmeii 0aa peweHuUa npocmeliwiux
npakmuveckux 3a0a4, CBA30HHbIX € OCOBEHHOCMAMU pea2uoHd, pPoOOHO20 20p0odd,
UHMepnpemupoeameo pesynomam

O6yualowWwmiica NONYYNT BO3MOMKHOCTb HayuuTbca ANA obecneyeHUs BO3MOMKHOCTU
yCnewHoro npoaoxkeHus ob6pasoBaHnA Ha 6a30BoM U yrny61eHHOM YPOBHAX:
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— onepupoBaTb NOHATUAMMK: GaKTOPUAN YNCIA, NEPECTAHOBKU U COMETAHUA, TPEYFObHUK
Mackans;

— MPUMEHATb NPABUIO NPOM3BELEHMA NPU PeELIEHNM KOMOMHATOPHbIX 3343Y;

— nNpeAacTaBAATb MHPOPMALMIO C MOMOLLBIO KPYroB dinepa;

— UM3B/IeKaTb, MHTEPNPETUPOBaTb M Npeobpa3oBbiBaTb MHPOPMALMIO, NPEACTABAEHHYIO B
Tabanuyax, Ha guarpammax, rpadmKax, OTPaKatoLLyo CBOMCTBA M XapaKTEPUCTUKM peasbHbIX
NPOLLECCOB U ABMEHWIA;

— onpeaensAtTb CTAaTUCTUYECKME XapaKTEPUCTUKM BbIGOPOK no Tabavuam, guvarpammam,
rpadmKam, BbINOAHATL CPAaBHEHME B 3aBUCUMOCTM OT LLe/IN PeLLleHNA 3a4a4K;

— OUEHMBATb BEPOATHOCTb PeasibHbIX COObITUIM U ABNEHUI
Ob6yvalowmiicA NOAYyYUT BO3MOMKHOCTb HAYUYMTbCA ANA YCMNEWHOro npOoAO/XKEHUA

06pa3oBaHuMA Ha yraybieHHOM ypoBHe:

— 3HaTb NPUMeEpbI CIy4aliHbIX BEJIMUYUH, U BBIMUCAATD UX CTATUCTUYECKME XaPAKTEPUCTUKMY;
—  MCno/sib30BaTh GOPMYJ/Ibl KOMOMHATOPUKM NPU PELEHUN KOMBMHATOPHbIX 334a4;

— peLwaTb 334,34M Ha BblYMCIEHNE BEPOSATHOCTM B TOM YMC/IE C UCMOb30BaHMEM GOPMY.
B noBcegHEBHOW XM3HU U NPU U3YYEHUUN APYTUX NPEAMETOB:

— npedcmasname UHGOPMAYUIO O pPeasnbHbIX MPoYeccax ceoe20 peauoHd, 20poda,
nocesneHus u AeaeHUAX cnocobom, adeK8amHbIM ee ceolicmeam U yesnu uccs1e008aHUs;

— aHaAU3UpPOoBaAMb U CPABHUBAMb cMamucmu4vecKue XapakKmepucmuKu 8bl60pPOK,
nosy4eHHbIX 8 npoyecce peweHuUs NPuKnadHoli 3a0a4u ucciedoeaHUs C80e20 Pe2UOoHd,
20poda, noceneHus, usyyeHUs peasbHO20 A8/eHUS, peweHUs 3a0a4u u3 opyaux y4yebHbIx
npedmemoes

CopepxaHue Kypca anredpbl 7 - 9 knaccax
PauuoHanbHble Yncna. PaclumpeHne MHOXeCTBa HaTypasibHbIX YMCen 40 MHOXEeCTBa Lenblx. MHoxecTBa Lenbix
yncen 4o MHOXeCTBa paLnoHarbHbIX. PaLnoHanbHOe Y1CNOo Kak OTHOLLEeHWe m/n, rae — m Lenoe Yuerno, h —
HaTypasnbHoe. CTeneHb C LierbiM NokasaTeneM.
HOencreutenbHble uncna. KeagpaTHbiii KopeHb 13 uncna. KopeHb TpeTben cTeneHn. 3annucb KOpHe ¢ MOMOLLbIO
cTeneHu ¢ ApobHbIM nokasaTenem. MoHATHe 06 nppauroHansHOM Yucne. MppaunoHanbHOCTb Yucna v
HeCoM3MepUMOCTb CTOPOHbI W AuaroHany ksagpara. [JecaTuyHble npubnmkeHns uppaLmnoHanbHbIX Yucen.
MHOXeCTBO [eNCTBUTENBbHBIX YNCEN; NPeLCTaBNeHe AENCTBUTENBHBIX YNCES HECKOHEYHBIMM AECATUYHBIMA
apobsmu. CpaBHeHMe fenCTBUTENBHBIX Yncen. KoopanHaTHas npsmas. 3obpaxeHue yncen Toukamu
KOOPAMHATHOM NPAMON. YnMCNOBbIE NPOMEXYTKN.
U3mepeHus, npubnumxkeHus, oueHkn. Pasmepbl 06bEKTOB OKpYXatoLero Mupa (0T aneMeHTapHbIX YacTul, 40
BceneHHom), ANUTENbHOCTL MPOLIECCOB B OKPYXatoLleM Mupe. BblaeneHne MHOXUTENS — CTENEeHW LecATV B 3anucu
yucna. MpubnkEHHOE 3HaYeHe BENYMHbI, TOYHOCTb NpMbnMKeHus. Npukuaka n oLeHKa pesynbTaToB
BbIYUCIIEHUN.
AnreGpanyeckue BbipaxeHUs1. bykBeHHbIE BbIpaXeH!s (BbIPXKEHNS C NepeMEHHbIMM). YNCIIOBOE 3HaYEHWe
ByKBEHHOrO BblpaxeHus. [lonycTuMble 3Ha4eHUs nepemMeHHbIX. [1oACTaHOBKa BbIPaXKEHWUA BMECTO NEPEMEHHDIX.
Mpeobpa3oBaHue GYKBEHHbIX BbIPaXXEHMI HA OCHOBE CBOWCTB apUdMETUYECKUX AENCTBUIA. PaBEHCTBO OYKBEHHbIX
BblpaxeHuit. ToxaecTBo. CTeneHb C HaTypanbHbIM nokasatenem u e€ ceoncTea. OgHOUNEHbI Y MHOTOYMEHBI.
CreneHb MHorouneHa. CrioxeHue, BbluUTaHNE, YMHOXEHUE MHOTOUNEHOB. POpMyIbl COKPALLEHHOTO YMHOXEHUS:
KBagpaT CyMMbl 1 kKBagpaT pasHocTu. dopmyna pasHoCcTu kBagpaTos. [peobpa3oBaHue Lenoro BolpaxeHus B
MHOrousieH. PasnoxeHne MHOroYneHoB Ha MHOXUTENW. MHorouneHsl ¢ 0aHoON nepemeHHoi. KopeHb MHOrouneHa.
KBagpaTHbI TPEXUNEH; Pa3noXeHWe KBagpaTHOMO TpExUneHa Ha MHoxuTenu. Anrebpanyeckas apobe. OCHoBHOE
CBOMCTBO anrebpanyeckon apobu. CnoxeHne, BbluMTaHUE, YMHOXEHME, AeneHne anrebpanyecknx apobeit.
CreneHb C LenbIM nokasaTenem 1 eé cBoicTBa. PaLmoHarbHble BbIpa)eHus 1 ux npeobpasoBaHus.
[okasatenbcTBo TOxAeCTB. KBagpaTHble kopHu. CBONCTBA apudMETUHECKMX KBAAPATHLIX KOPHEN W UX MPUMEHEHNE
K Npeobpa3oBaHuI0 YNCMOBbIX BbIPAXEHUI U BbIYUCTIEHUAM.
YpaBHeHus. YpaBHeHWe C 0AHOI nepeMeHHoI. KopeHb ypaBHeHUs. CBOMCTBA YMCIIOBbIX PABEHCTB.
PaBHOCUBHOCTb YpaBHEHMI. JIMHeHOe ypaBHeHWe. KBagpaTHOe ypaBHeHVe: (hopMyna KOpHeN KBagpaTHOMo
ypaBHeHus. TeopeMma Bueta. PelueHne ypaBHeHUI, CBOOALMXCS K NIMHENHBIM U KBagpaTHbIM. [puMepbl peLLexns
YPaBHEHWN TPETbEN 1 YETBEPTON CTENEHEN. PeleHne ApoBHO-paLUmoHanbHbIX YpaBHEHWUA. YpaBHEHWE C ABYMS
nepeMeHHbIMW. JIMHeHOe ypaBHeHWe [BYMS NepeMeHHbIMU, NPUMEPDI PELLEHUS YpaBHEHWIA B LIENbIX YnCnaXx.
Cuctema ypaBHEHUI C ABYMS NepeMEHHbIMU. PaBHOCUMBHOCTL cucTeM. CUCTEMBI ABYX NIMHENHBIX YPaBHEHUI C
ABYMS NEPEMEHHbBIMU; peLLeHne NOACTaHOBKOM U CIIOKEHWUEM. [TpuMepbl peLLeHNs CUCTEM HEMUHENHBIX YpaBHEHWNA
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C ABYMS NepeMeHHbIMU. PelueHmne TEKCTOBbIX 3aaady anrebpanyeckum cnocobom. [lekapToBbl KOOpAWHATLI Ha
nnockocTy. paduyeckas HTEpNpeTaLmus ypaBHeHUs ¢ ABYMS nepeMeHHbIMU. paduk NMHENHOro YpaBHEHUS ¢
ABYMS NEPEMEHHbBIMU; YTNOBON KOIPMULMEHT NPSMON; YCIOBME NapanfenbHOCTH NpsMbIX. [padouki NPOCTENLLIMX
HENWHENHbIX ypaBHEHW: napabona, runepbona, oKpYXHOCTb. [padnyeckas MHTEpNpeTaLms CUCTEM ypaBHEHUI C
ABYMS NEPEMEHHBIMU.

HepaBeHcTBa. Y1CoBbIe HEPABEHCTBA U UX CBONCTBA. HepaBEHCTBO C 0OAHOW NepeMeHHON. PaBHOCMNBHOCTb
HepaBeHCTB. JIHeNHble HepaBEHCTBA C OHOM NepemMeHHon. KBagpaTHble HepaBeHcTBa. CUCTEMbI HEPABEHCTB C
O[HOW NEPEMEHHOM.

®yHKumn. OCHOBHbIE NOHATUA. 3aBMCUMOCTM MEXIY BendnHamu. MoHaTre dyHKumn. ObnacTb onpeaeneHuns n
MHOXeCTBO 3Ha4YeHui gyHKUmn. Cnocobbl 3agaHns dyHKumu. paduk dyHKuuu. CBOMCTBA DYHKLNIA, UX
oTobpaxeHue Ha rpaduke. Mpumepsl rpacprKoB 3aBUCUMOCTEN, OTPAXAILLMX peanbHble NPOLEeCChI.

Yuncnosble thyHKLMN. PYHKLUMM, ONUCHIBAIOLLME MPSMYKO M 0BpaTHYHO NPONOPLMOHanbHbIE 3aBUCUMOCTM, UX
rpacuku 1 cBOMCTBA. JInHenHas dyHKUmS, eé rpaduk u ceoncTsa. KBagpatuyHas doyHKLUMS, e€ rpadovk 1 CBOMCTBA.
CTeneHHble yHKUMM C HaTyparibHbIMK nokasaTensmu 2 u 3, ux rpadoukn 1 concTsaa. 'pathmkn OYHKLWIA KOPHS U3
X y=|x|.

Yucnosblie nocneaoBaTenbHOCTH. [OHATME YMCIIOBON NOCNeL0BATENbHOCTU. 3afaHne nocnegoBaTeNbHOCTH
PeKypPEHTHOM popmynoin 1 popmynomn n-ro YneHa. ApugmeTndeckas u reomeTpudeckas nporpeccun. dopmynbi n-
ro YrneHa apuMeTMYECKON N FeOMETPUYECKON MPOrPECCHiA, CYMMbI NEPBBIX N-X YneHoB. /1306paxeHune YneHoB
apuMeTUYECKON reOMETPUYECKON NPOrPECCUI TOUKaMI KOOPAUHATHON NIIOCKOCTU. JTUHENHBIN 1
9KCNOHEHUManbHbIN pocT. COXHbIE NPOLEHTHI.

OnucatenbHas ctaTucTuka. [peacTaBneHne AaHHbIX B Buae Tabnuu, gnarpamm, rpadukos. CnyyanHas
N3MEHYMBOCTb. CTaTUCTUYECKNE XapaKTePUCTUKL Habopa JaHHbIX: CpefHee apudmMeTnieckoe, Meanaxa,
HanbonbLLee 1 HauMeHbLLee 3HaveHus, pa3max. [peacTasneHue o0 BbIGOPOUYHOM UCCReL0BaHMM.

CnyyaiHble coObITUA U BEPOATHOCTb. [TOHATIE O CRyYailHOM OMbITE W CRy4ainHOM COBbITUW. YacToTa CryyanHoro
cobbITHsA. CTAaTUCTUYECKUIA NOAXOA K MOHATUIO BEPOSITHOCTU. BEPOSTHOCTW NPOTUBONONOXHBIX COBbLITUIA.
HesaBncumble cobbITHS. YMHOXeEHWE BeposTHOCTEN. [l0CTOBEPHbIE M HEBO3MOXHbIE CODbITHS. PAaBHOBO3MOXHOCTb
cobbITuir. Knaccuyeckoe onpeaenexne BEpOSTHOCTM.

KombuHaTopuka. PeLLeHne kombuHaTOpHbIX 3aaa4 nepebopom BapuaHToB. KoMBUHATOPHOE NPaBKI0 YMHOXKEHNUS.
[NepecTaHoBKM U (hakTopman.

TeopeTUKo-MHOXECTBEHHbIE NOHATUA. MHOXECTBO, 3leMEHT MHOXeCTBA. 3ajaHne MHOXECTB NepeyncreHnem
9NEeMEeHTOB, XapakTepuCTUYeCKUM CBONCTBOM. CTaHaapTHbIE 0603HAYEHUS YNCTIOBBLIX MHOXeECTB. [ycToe
MHOXeCTBO W ero 0603HaueHue. MoamHoxecTBo. O6beanHeHNe 1 nepeceyeHne MHOXECTB, Pa3HOCTb MHOXECTB.
VinntocTpauust OTHOLLEHMI MEXOY MHOXECTBAMM C MOMOLLbIO Anarpamm Jinepa — BeHHa.

AneMmeHTbI NOrMKK. [oHATUE O PaBHOCUNBLHOCTH, CNEJOBaHUK, YNoTpeBbneHne Nornyecknx CBA30K ecu ..., mo ..., 8
MOM U MOJIbKO 8 MOM Cllydae, NOTUYECKNUe CBA3KMN U, UrU.

MATEMATWKA B UICTOPUYECKOM PA3BUTUN

cTopusi hopMMpOBaHMS NOHATUS YMCHa: HAaTypanbHble Yucna, Apobu, HeLOCTaTOYHOCTb PaLMOHANBbHBIX Y1CEN AN
reoMeTpUYECKUX U3MEPEHUI, UppaLMOHarbHble Yucna. CTapuHHble cucTeMbl 3anucy yucen. [Jpobu B Basuroke,
Ervnte, Pume. OTkpbITHe aecsaTnyHbIX Apoben. CTapuHHbIE cucTeMbl Mep. [lecatuyHble opobu MeTpuyeckas
cuctema mep. MosiBneHne otpuuatenbHbix yucen Hyns. J1. MarHuukuia. J1. Snnep. 3apoxaeHue anrebpbl B Hegpax
apudmeTukn. An-Xopeamu. PoxaeHne GykseHHon cumeonuku. 1. ®epma, ®. Buet, P. [ekapTt. UcTopus Bonpoca o
HaXOXAeHUM hopMy KOpHEN anrebpanyecknx ypaBHEHUI, HEPA3PELUMMOCTb B paaunKanax ypaBHEHWUN CTENEHM,
BonbLeit yeTbipéx. H. TapTanes, [x. KapgaHo, H. X. Abenb, 3. Manya. 130bpeTeHne metoga KoopAmHar,
NO3BONAKLLErO NEPeBOANTL FEOMETPUYECKME 00bEKTbI Ha A3blk anrebpsl. P. [lekapT u 1. ®epma. Mpumepsl
pa3nnYHbIX CUCTEM KOOPAMHAT Ha nnockocTy. 3apaya JleoHapao MuaaHckoro (PruboHauum) o Kponukax, umcna
®nboHauun. 3agaya o WwaxMaTHOM JOCKe. MICTOKM Teopumn BEPOSTHOCTEN: CTPAXoBOE AEN0, asapTHble urpbl. I1.
®epma n b. Mackane. A. bepHynnu. A. H. Konimoropos.

PacnpegeneHue cogepxaHus y4eGHOro npeameTa no rogam ooyveHus
ANCEBPA 7 knacc (136 4yacoB)

MatemaTunyeckuii A3bik. MaTtemaTtuyeckas mopens (17 u)

Uncnosble v anrebpanyeckue BoipaxeHus. MepemerHas. Jonyctumoe 3HaueHne nepemeHHon. Hegonyctumoe
3HaveHue nepemeHHoN. [lepBble NpeACTaBneHns 0 MaTeMaTyeckoM A3bIKe U 0 MaTeMaTUYECKon MOAENN.
IuHelHble ypaBHEHUS C OQHON NEPEMEHHON.
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ITMHelHble ypaBHEHUS Kak MaTeMaTUYECKME MOLENU peanbHbix cuTyauuin. KoopauHaTtHas npsmasi, Bubl
MPOMEXYTKOB Ha HeM.
NuHenHan dyHkuma n eé rpacuk. (18u)
KoopauHaTHas nnockocTb. ANIrOpUTM OTbICKaHUS KOOPAUHAT TOYKW. ANropuTM NOCTPOeHNs Toukn M (a; b) B
NPAMOYrOMnbHOW CUCTEME KOOpaAMHAT.
IuHeHoe ypaBHeHWe ¢ ABYMS nepeMeHHbIMU. PelueHune ypaBHeHus ax + by + ¢ = 0. [paduk ypaBHeHus. Anroputm
NOCTPOEHUs rpadomka ypaBHeHus ax +by + ¢ = 0.
NuHenHas yHKums. HesaBucumas nepeMeHHas (apryMeHT). 3asucumas nepemeHHas. 'paduk nHenHoON yHKLuK.
Haunbonbluee 1 HauMeHbLUee 3HaYeHUs NIMHENHON (DYHKLMK Ha 3aAaHHOM NpomeXxyTke. BospacTtaHue n ybbiBaHe
FIMHENHON (OYHKLMMK.
NuHeiHas yHKUMS ¥ = kx 1 ee rpadomk.
B3anmHoe pacnonoxeHne rpadukoB MHENHBIX PYHKLNIA.
CucteMbl ABYX NIUHENHBIX YpaBHEHWUN C ABYMS nepeMeHHbIMM (164)
CucTema ypaBHeHWi. PelleHne cuctembl ypaBHeHUI. Ipaduyeckuii METOS peLueHnst CUCTEMbI ypaBHeHU. MeTog,
nogctaHoBku. MeToz anrebpanyeckoro CroxeHus.
CucTEMbI ABYX NMUHENHbIX YPaBHEHUI C ABYMS NEPEMEHHBIMU KaK MaTEMATUYECKNE MOLESN pearnbHbIX CUTYaLui
(TekcToBble 3adaun).
CreneHb C HaTypanbHbIM Noka3atenem u eé ceonctsa. (10 y)
CreneHb. OcHoBaHwe cTeneHw. MokasaTenb cTeneHn. CBOWCTBA CTENEHU C HATyparibHbIM nokasaTenem.
YMHOXeHWe 1 feneHne CTeNeHen ¢ 0AMHaKoBLIMU nokasaTensmu. CTeneHb C HyNeBbIM nokasaTenem.
OaHounexsbl. (9 y)
OpHouneH. KoaghdumumeHT ogHouneHa. CTaHaapTHbI BUA ogHouneHa. MogobHbIe OOHOYMEHDI.
CnoxeHne 0gQHOYNEHOB. YMHOXEHME OAHOYNEHOB. Bo3BeeHMe 0HOUNEHa B HATypanbHYto CTeneHb. [leneque
OfHOYNIEHA HA OHOYNEH.
MHorouneHbl. ApucpmeTuyeckue onepauum Hag MHorouneHamu (194)
MHorouneH. YneHbl MHorouneHa. [isyyneH. TpexuneH. MpuseaeHne nogobHbIX YneHOB MHOrouneHa. CtaHgapTHbIN
BMA MHorouneHa. CnoxeHue 1 Bbl4UTaHUE MHOTOYNEHOB. Y MHOXEHWE MHOMOYrNEHa Ha O4HOUNEH. YMHOXeHWe
MHOrourieHa Ha MHorouneH. KBagpar cyMMbl U kBagpaT pasHocTW. PasHocTb kBagpaToB. PasHocTb kKy6oB 1 cymma
Ky6oB. [leneHne MHOrouneHa Ha OHOUMEH.
PaznoxeHne MHOro4YneHoB Ha MHOXUTENK (23 y)
BbiHeceHwe obLero MHOXMTENS 3a ckobku. Cnocob rpynnupoBKK. Pa3noxeHne MHOrOUNeHa Ha MHOXUTENM C
MOMOLLbI0 (hOPMYT COKPALLEHHOMO YMHOXEHUS, KOMOUHALMM pa3nnyHbIX npreMoB. MeToa BblLeNeHNs NOMHOro
kBagparta. MoHsTue anrebpanyeckoin opobu. CokpalleHne anrebpanyeckoit Apobu. ToxaecTso. ToXAECTBEHHO
paBHble BblpaxeHus. ToXOeCTBEHHbIe Npeobpa3oBaHus.
®yHKuMa y = x2(124)
OYHKUMSA ¥ = X2, ee CBOMCTBA M rpadpuk. yHKUMS y = -X2, ee CBOWCTBA U rpadivk.
Ipachuyeckoe pelueHre ypaBHeHnn. KycouHas dyHkums. YteHune rpadmka dyHkumn. ObnacTtb onpegeneHus
(yHKLUMK. [epBoe NpefcTaBneHne 0 HenpepbIBHbIX MYHKLMAX. ToYKa pa3pblBa. PasbsCHeHWe CMbIca 3anucu y =
f(x). OyHKLMOHaNbHAs CUMBOMMKA.
O6o0watowee nosropeHue (12u)

ANFEBPA 8 knacc (136 / 170 yacoB)

[MoemopeHue kypca 7 knacca (7/7 4)

Anrebpanueckue gpodm ( 28 / 23 v)

MoHsTre anrebpaunyeckoin apobn. OcHoBHOE CBOMCTBO anrebpanyeckoit apobu. CokpalleHne anrebpanyeckmx
apoben. CnoxeHue n BoluMTaHue anrebpandecknx apobeir. YMHOXeHWe 1 geneHune anrebpanyeckux apoben.
BosBeneHve anrebpanyeckon apobu B cteneHb. PauyoHansHoe BbipaxeHne. PaumoHansHoe ypaBHeHue. Peluexne
paumMoHarbHbIX YpaBHeHui (nepBble npeactasnenns). CTeneHb ¢ OTpuLAaTENbHbIM LiEMbIM NoKa3aTesnem.
®yHKumsa y = Vx. CBOCTBa KBagpaTHOro KopHs (23 / 33 u)

PauuoHaneHble yucna. MoHsThe KBagpaTHOrO KOpHS U3 HEOTpULATENBHOTO Yncna. MppaunoHanbHblie yicna.
MHOXECTBO [ieiicTBUTENbHBIX Yncen. PyHKUMS y =VX, ee CBOWCTBA 1 rpachuk. BbinyknocTs dyHKuun. OBnacTb
3HayeHui GyHkuymn. CBOMCTBaA KBaapaTHbIX KOpHeN. [peobpa3oBaHue BbipaxeHuil, CopepxaLynx onepaumto
N3BNEYEeHNs kBagpaTHoro kopHs. OcBoboXaeHNe OT MppaLMOHanbHOCTW B 3HaMeHaTene Apobu. Moayne gei-
CTBUTENbHOTO yncna. Fpaduik pyrkumn y = | x| . dopmyna Vx2 =| x|

KsappatuuHasa dpyHkums. ®yHkums y = kix (21/25 )

OYHKUMS y = ax?, ee rpacuk, cBorcTea. PyHKUMS y = k/x, ee CBONCTBA, rpacduk. M'mnepbona. AcumnToTa.
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lMocTpoenue rpacukoB PyHKUMI y = f(x+l), y=f(x)+m, y =f (x+l)+m, y = - f(x), no nssectHomy rpadpuky yHKLmmM y
=f(x). KBagpaTHbIi TpexyneH. KBagpaTniHas gyHKUmS, ee CBOWCTBA W rpadouk. MOHATUE OrpaHUYEHHON PYHKLMA.
locTpoeHue 1 YTeHre rpacukoB KyCOUHbIX DYHKLMA, COCTABMEHHBIX U3 yHKUMIA ¥ =C, y = kx+m, y =k/X, y = ax?
+bx +c, y=\x, y = | x| . Fpaduyeckoe petLeHme KeagpaTHbIX ypaBHEHNIA.
KesagpatHble ypaBHeHus ( 29 / 20 y)
KBagpaTHoe ypaBHeHue. [puBeaeHHoe (HenpuBeaeHHOE) KBaapaTHOe ypaBHeHUe. [1onHoe (HenonHoe) kBagpaTHoe
ypaBHeHue. KopeHb KBaapaTHOro ypaBHEHNS. PelleHne KBaapaTHOrO ypaBHEHUS METOLOM Pa3nOXeHMs Ha
MHOXWUTENN, METOAOM BbIJeNIeHNs NOTHOTO kBaapata. [uckpuMuHaHT. @opMysibl KOPHE KBaZpaTHOTO ypaBHEHNS.
[MapameTp. YpaBHeHWe ¢ napaMeTpoM (HavasnbHble npeacTaBnequnst). ANropuTM peLLeHns pauyoHasnbHOMo
ypaBHeHus. brukBagpatHoe ypaBHeHue. MeTop BBeeHUS HOBOW NepeMEHHON. PauoHarnbHble YypaBHEHUS Kak
MaTemaTuyeckne MoLenv peanbHbIX cUTyauuin. YacTHble crydan hopMyribl KOPHEN KBaapaTHOrO ypaBHEHUS.
Teopema BueTa. PasnoxeHue kBagpaTHOro TpexyneHa Ha SIMHENHbIE MHOXUTENW. MppaumoHanbHoe ypaBHeHue.
MeToA BO3BefeHWs B kBagpar.
HepaBeHctBa ( 20 / 154)
CBOWCTBA YMCIIOBbIX HEPABEHCTB. HepaBeHCTBO C NepeMeHHO. PelLeHre HepaBeHCTB ¢ nepeMeHHON. JIuHenHoe
HepaBeHCTBO. PaBHOCUIbHBIE HEpaBEHCTBA. PaBHOCUIIbHOE Npeobpa3oBaHue HepaBeHcTBa. KBagpaTHoe
HepaBeHCTBO. ANrOPUTM PeLLeHNs KBa4paTHOMO HepaBeHCTBa. BospacTatowyas pyHKuus. YObiBatoLlas yHKUMS.
ViccneposaHnue GhyHKUMIA Ha MOHOTOHHOCTb (C UCMOMNb30BaHWEM CBOMCTB YNACMOBbLIX HEpaBEeHCTB). MpnbnmxeHHbIe
3HaYeHNs AENCTBUTENbBHBIX YACEN, NOTPELLHOCTL NPUBIKEHUS, NPUBNXEHNe N0 HeZocTaTKy U U3OLITKY.
CtaHgapTHbIN BUg Yncna.
Anzebpauyeckue ypasHeHus ( 0/ 27 y)
MHorouneHb! OT 04HOW NepPeMEHHON. YpaBHEHNS BbICLUMX CTeneHeln. PaunoHarnbHble ypaBHEHUS. YpaBHEHUS C
moaynem. ppauunoHarnbHble ypaBHeEHUS. 3aaayn ¢ napameTpamu.
AnemeHmbI meopuu denumocmu. ( 0/ 104)
[OenumocTb uncen. MNpocTble 1 cocTaBHble Yncna. [leneHne ¢ octatkoM. HanbonbLumii 0bwmn genutens.
HaumeHbluee obLuee kpatHoe. OcHOBHas Teopema apudMETUKN HaTyparibHbIX YMCE.
Bbi60op Heckonbkux anemeHToB. CoyeTaHusA. CnyyanHbie coObITMA U MX BepoATHOCTK. (0/6 4)
O6o0watowee nosropeHue ( 8/ 4u)

AINCEBPA 9 knacc (136 /136 4acos)

MoBTopeHue kypca 8 knacca (5/6 v)

PaunoHanbHbIe HepaBeHCTBa U UX cucTeMbl ( 28 / 27 )

TuHelHble 1 KBaapaTHblE HepaBeHCTBA (MOBTOPEHUE). PaLmoHansHoe HepaBeHCTBO. MeToa NHTepBanos.
MHoxecTBa 1 onepauum Hag HuMKU. Cuctema HepaBeHCTB. PelueHne cUCTEMbI HepaBEHCTB.

Cucrembl ypaBHeHwi ( 25 / 26 v)

PauuoHanbHoe ypaBHeHue ¢ ABYMS nepeMeHHbIMU. Pellenune ypaBHerus p(x; y) = 0. PaBHOCUIbHbIE YpaBHEHWS C
ABYMS nepemMeHHbIMW. DopmMyna paccTOSHUS MeXay ABYMS TOYKaMK KOOPAUHATHON NNOCKoCTU. Mpadmk ypaBHEHUS
(x - a)?+ (y -b)?2 =r2. Cuctema ypaBHEHW C ABYMS NepeMeHHbIMU. PeLleHne cUCTeMbI YpaBHEHMIA. HepaBeHCTBa K
CUCTEMbl HEPABEHCTB C [BYMS NepeMeHHbIMW. MeTozbl peLLeHns CUCTEM ypaBHEHUIA (MeTo4 NOACTaHOBKM, anreb-
PanYecKoro CrOXeHus, BBEAEHUS HOBbIX NEPEMEHHBIX). PABHOCUIIbHOCTb CUCTEM YpaBHEHWA. CUCTEMbBI YPaBHEHMI
Kak MaTeMaTuyeckine MOAENM pearnbHbIX CUTyaLun.

Yucnosble chyHkuum ( 24 /19 v)

OyHKUMSA. HesaBucymasi nepemeHHast. 3aBrcumas nepemeHHas. Obnactb onpeaenexns yHkuMn. EcTecTBeHHas
obnacTtb onpegenenuns dyHkumn. ObnacTb 3HauYeHun yHKUMK. Cnocobbl 3aaaHnsa GYHKLMN (QHANUTUYECKMA,
rpacmyeckmin, TabnnyHbIil, CoBeCHbIN). CBONCTBA (PYHKLMIA (MOHOTOHHOCTb, OrPAHNYEHHOCTb, BbINYKMNOCTb,
HanbonbLLee 1 HauMeHbLLEe 3Ha4YeHNs, HENPEpPbIBHOCTL). MiccnepoBanune yHkumin: y=C, y =kx+m, y=kx?, y=
\x, Ny =kix, y=| x|, y=ax2+bx +c. YeTHble n HeueTHble hyHKLMN. ANrOPUTM MCCNEa0BaHNS DYHKLMM Ha
4eTHOCTb. 'pacdhnki YETHOM M HeveTHON pyHKUMA. CTeneHHas GyHKUMS C HaTypanbHbIM NoKasaTenem, ee CBOMCTBA
1 rpacdvik. CTeneHHas yHKLMS C OTPULATENbHBIM LIEMbIM NOKa3aTenem, ee CBOICTBa U rpadk. yHKUMS y = 3V |
ee CBOWCTBA W rpaduk.

Mporpeccuu (22 / 25 )

Uncnosas nocnegosatensHocTb. Cnocobbl 3a4aHns YUCMOBLIX MOCe[0BaTENbHOCTEN (aHANUTUYECKNA,
CNOBECHbIN, PEKYPPEHTHbIN). CBOICTBA YNCMOBbIX NOCNeAoBaTeNbHOCTEN. ApudmeTdeckas nporpeccust. dopmyna
n-ro uneHa. ®opmyrna CyMMbl YNEHOB KOHEYHOW apudMeTUYECKON NPOrpeccumn. XapakTepucTuyeckoe CBONCTBO.
'eomeTpuyeckas nporpeccus. dopmyna n-ro yneHa. Popmyna CyMMbl YrEHOB KOHEYHOW FeOMETPUYECKON
nporpeccui. XapakTepucTuyeckoe CBOWCTBO. Mporpeccum 1 6aHKOBCKME pacyeTbl.
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AneMeHTbl KOMOMHATOPUKK, CTAaTUCTUKU U Teopuu BeposaTHocTel (16 /18 y)

KombuHaTtopHble 3agaum. [NpaBuno ymHoxeHus. aktopuan. MepectaHoBky.

pynnupoBka nHgopmaumn. Obuit psg AaHHbIX. KpaTHOCTL BapuaHTbl n3mepeHus. TabnnyHoe npeacTaBnexme

WHhopmaumun. YacToTa BapuaHTbl. 'padruyeckoe npeacraBneHne nHdopmauun. MNonuroH pacnpeaeneHns AaHHbIX.

[mcTorpamma. YucnoBble XapakTepucTUKK AaHHbIX U3MEPEHUs (pasMax, Mofa, CpefHee 3HaueHue).

BepositHocTb. CobbiThe (CryyaitHoe, 4OCTOBEPHOE, HEBO3MOXHOE). Knaccuyeckasi BEPOSTHOCTHAs CXema.

[MpoT1BONONOXHbIE COBLITUS. HECOBMECTHBIE COOBITUS. BEPOATHOCTH CyMMbI ABYX COBbLITMI. BeposTHOCTL

NPOTUBOMOMNOXHOrO cobbITUSA. CTaTUCTUYECKas YCTONUMBOCTL. CTaTUCTUYECKAS BEPOSTHOCTb.

Ob6obuwatouiee nosropeHue (16 /15 u).

TemaTuyeckoe nnaHMpoBaHue, ¢ y4eToM paboyen NnporpaMmbl BOCNUTaHUA, C yKa3aHUEM 4acoB,

HeobXoAMMbIX Ha U3yYeHMe KaxXAoN TEMbI.

CopepxaHue y4e6Horo npegmera | KonuyectBo yacoB
7 Knacc
Martematnyeckuin s3bik. MaTemaTtiyeckas moaenb 17
JInHeiHas hyHKUMS 1 e€ rpaduk. 18
CucTeMbl ABYX JIMHENHBIX YPaBHEHWU C ABYMS NEPEMEHHBIMM. 16
CreneHb C HaTypasnbHbIM NOKa3aTenem 1 e€ CBOICTBA. 10
OpHouneHbl. 9
MHorouneHbl. Onepayun Hag MHOrOYNeHaMu. 19
Pa3noxeHne MHOro4EHOB Ha MHOXUTENN. 23
OyHKUMA y = x2. 12
ObobulatoLee NOBTOPEHME. 12
8 knacc
[NoBTOpPEHME Kypca 7 Knacca 717
Anrebpawnyeckume gpobu. 28/23
®yHKUMS ¥ = v/x. CBOINCTBA KBAAPATHOO KOPHSI. 23/33
KeagpatiniHas yHKUmMS. yHKuna y = g 21125
KBagpaTHble ypaBHEHMSI. 29/20
HepageHcrTaa. 20/15
Anrebpanyeckue ypaBHeHus. 027
OneMEeHTbI TEOpUM AENMMOCTMH. 010
OneMeHTbl KOMOMHATOPWKY, CTATUCTUKM U TEOPUM BEPOSITHOCTM. 0/6
lMoBTOpEHME. 8/4
9 knacc
lMoBTOpEHMe Kypca 8 knacca. 516
PaLoHanbHble HEPaBEHCTBA U UX CUCTEMBI. 28/27
CucTeMbl ypaBHEHNA. 25/26
Yncnosble yHKLUK. 24/19
Mporpeccum. 22/25
OnemeHTbI KOMOUHATOPUKN, CTAaTUCTUKIA U TEOPUM BEPOSTHOCTM. 16/18
ObobulatoLlee NoBTOPeHMe. 16/15
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K paboueit mporpamme MpuraranTcs KaneHAaapHO-TEMaTMYECKoe MnaHupoBaHue, y4ebHO-MeToanyeckoe
obecneyeHre 06pa3oBaTenbHOMo NpoLecca.

OLEeHOYHbIe MaTepuanbl ANg TEMATUYECKOTO U UTOTOBOTO KOHTPONS COAEPXUT CrieLnduKaLmio, Kputepun
OLIEHMBAHMSA 1 TEKCT KOHTPOIbHOM PaboThl.
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