MyHunyunanbHoe 610 4>KeTHoe 06LLe0bpasoBaTe/ibHOE yupexaeHne
«LlWkona gns peTeli C OrpaHNUYeHHbIMU BO3MOXHOCTSIMU 3[0POBbSA»

COIMrACOBAHO YTBEPX/AIO

OTBeTCTBEHHbI 3a YMP [lMpeKTop LWKON!
H.A. AKyweBa

« » 20 t/fv.

Pabouaa nporpamma
Nno yye6HOMY npeameTy
«Anredpa»

8 Knacc
Ha 2019-2020 y4ebHbIN rof

Yuutenb: OcoBukK A.A.

2019 rog



B HacTosLLee Bpems HabnofaeTcs HebnarononyyHas TeHAEHLMS K YBEMUYEHNIO KONMYECTBa HEYCMEeBaoLLMX LWKOMbHUKOB, He CNPaBSoLLNXCA C yYeOHOl
nporpammoii. 3a nocnegHue 20-25 neT YUMCNO TaKUX yYaLUXCcs TONbKO B HAYa/lbHOW LUKOe Bbipocso B 2-2,5 pasa (30% v 6onee). Hanbonee MHOrOYMCIEHHYO
rpynny prcka COCTaBASAKT WKOMbHWUKK C TaK Ha3bIBAEMOI 3afepXXKoli ncmuxmyeckoro passutus (3M1P).

WHKN031BHOE 00y4YeHMe BbICTYMNaeT Kak 0fHa 13 JopM albTEPHATUBHOIO 06YyYeHuWs, 6a30BbIMU MPUHLIMMAMU KOTOPOr0 ABAAKOTCA: PaHHAA KOppeKuus,
obpa3oBaTe/ibHas NCUXOKOPPEKLNMOHHAS MOMOLLb KaXXA0oMy pebeHKy, 060CHOBaHHbIV MCUX0N0ro-MeanKo-negarormyecknini oToop aeter Ans NHKNHO3MBHOIO
06yYeHus, Hannumne NONOXUTENbHON CUCTEMbI U OTHOLLEHUIA CO CTOPOHbLI coLuyMa. MHKNI03MBHOE 06pa3oBaHue AeTei ¢ orpaHUUYeHHbIMY BO3MOXHOCTAMN B
061Le06pa30BaTeNbHOM YUPEXAEHUN NPOUCXOANT C YHETOM YPOBHS Pa3BMTUA KaXAOro pebeHka. MpakTunka Takxke CBUAETENbCTBYET: BKAKOUEHWE AeTeld ¢ 0C0BbIMY
NoTpe6HOCTAMM B 06pa3oBaTenbHY0 cpefly MacCoBOW LUKO/bI, KaK NPaBu/io, CTaHOBUTCS KaTanu3aTopoM npeobpasoBaHui, BeAyLUNX K YyULLEHWNO YC0BUiA
006y4yeHNs BCEX.

Ha coBpemMeHHOM 3Tare Mpou3oLLn 3HaunTeNbHbIE U3MEHEHNSA B 061aCTW rocyapCTBEHHOW 06pa3oBaTeibHOM NOAUTUKKN. TTPUHAT HOBbIN PefepabHbIn 3aKOoH
«0O6 06paszoBaHUN B Poccuiickoli defepalum», KOTOPbIA OTPaXKaeT OCHOBHbIE LIENN MHKNK3MBHOIO 06pa3oBaHNs - 06ecrneyeHre paBHOro A0CTyMNa K 06pa3oBaHuio
ANs BCex 06y4aroLLMXCA C Y4ETOM pa3HO06pa3uns 0cobbix 06pa3oBaTe/lbHbIX NOTPEOHOCTEN N MHANBUAYANIbHbLIX BO3MOXHOCTEN. B 0TeUECTBEHHOW cUCTeMe
0bpa3oBaHmMs CKnagbiBaeTca 0cobas KynbTypa NOAAEPXKKM M NOMOLLN pebeHKY B y4ebHO-BOCNIUTaTe/IbHOM npouecce (NCMX0N0ro-negarornyeckoe
COnpoBOXAeHMe). Pa3pabaTbiBatoTCs BapuUaTUBHbIE MOAENN CONPOBOXAEHNS Ha 6a3e MeANKO-COoLMabHbIX LLEHTPOB, LKOMbHBIX CIYXX6 COMPOBOXAEHNS,
NPothopUeHTALNOHHBIX LLEHTPOB, NCUXON0r0-MeANKO-NeAarorniecknx KOMMCCUid, LLeHTPOB NCMXO0I0r0-NesarorM4eckoro KOHCYNbTUpOoBaHUs, KabHeTOB fOBepUst
n gpyrux. CBoeBpeMeHHOe 1 3(h(heKTNBHOE MCUXO0/I0r0-MeANKO-Neaarormyeckoe ConpoBoXaeHme yyawmxcsa ¢ 3P obecneumBaeTcs Kak B YCNOBUSAX
AndhepeHLMpoBaHHOIO (CNeLnansHOro UM KOPPeKLMOHHOIO), Tak U MHTErpupoBaHHOro 06yyeHus. MNpUopuTeTHLIM HanpaBieHWeM LesTeIbHOCTU Mo peannsauunm
npa.a feTei ¢ 3P Ha 06pa3oBaHue ABNAETCS CO3LaHNe BapMaTUBHbIX YCIOBUI C YHETOM NCUXO(PU3NUECKUX OCOBEHHOCTEN 1X pa3BMTUA B 06LL,e00pa3oBaTe/IbHONM
cpege.

Ha gaHHOM 3Tane AeiCcTBYHOLLee 3aKOHOLATENLCTBO MO3BO/ISIET OPraHn30BaTbh 06yUYeHWe U BOCMMTaHUe AeTeli C 3afepXXKO MCMXNYECKOTO PasBUTUS B JOLLUKO/bHbIX
N LWKONIbHbIX 06pa3oBaTe/ibHbIX yupexaeHusax obuiero Tuna. CofepxaHve obpasoBaHus onpegenseTcs obpasosaTensHol nporpammolt VI Buga, paspabatbiBaemoin
C YY4eTOM 0COOEHHOCTEW NCMXOM3NYECKOTO PasBUTUS Y MHAMBUAYA/IbHBIX BO3MOXHOCTER BOCMMTAaHHMKOB.

OfHako, BCTyn/eHue B cuny HoBoro ®efepanbHOro 3akoHa «O6 o6pasoBaHun B Poccuiickoin ®efepaunmn», TpebyeT BBeAEHUS B AeATENbHOCTb
06u1e06pa3oBaTe/IbHOr0 yupexaeHus (paboTarowero ¢ 06yyatoWmMMmncsa ¢ orpaHMUYeHHbIMY BO3MOXKHOCTAMM 340P0BbA) HOBOFO HanpaBieHUs - paspaboTky
aflanTMpOBaHHOI 06pa3oBaTe/lbHO MPOrpammbl.

3Ta cuTyaums obycnosunia peasibHyt0 HE06X0AMMOCTb CO34aHUA METOANYECKOr0o 06ecneyeHmns, OpraHn3aLMoOHHbIX JOKYMEHTOB, ONPeAensiowmx CTPYKTYpY U
COfep>XaHve afanTypoBaHHON 06pa3oBaTeNbHON NporpaMmel ans geteii ¢ OB3 ¢ y48TOM 0COBGEHHOCTEN UX MCMXOPU3NYECKOT0 Pas3BUTUS, UHAUBUNAYA/IbHbIX
BO3MOXKHOCTe. Heo6X0AMMO COCTaBMTb TaKyH CTPYKTYpPY Y4ebHOI nporpammbl, 4To6bl OHa 6bila Hanbonee MO6GUILHOI, a pasHoobpasne 06pa3oBaTeNbHbIX
MeTOAMK MO3BONAN0 YA0BNETBOPUTL NOTPEGHOCTU BCEX YUEHUKOB.

MpakTnyeckas NOTPe6bHOCTb Y HEOBXOANMOCTb pa3paboTKM afanTMpPOBaHHON 06pa3oBaTe/ibHOW Nporpammsl Ans obyyatowmxcs ¢ 3MP oyeBngHa. 3HAYMMOCTL €€
3aK/1l04aeTcs B TOM, YTO OHA MO3BOMIUT B flyyLleid CTeneHy 06ecneunTs coumanm3anmio geTell 3TOM KaTeropum, rae Kaxablii pebeHOK CMOXeT pa3BMBaTLCS B CBOEM
COGCTBEHHOM PEXMME W NOAYUNUT LOCTYNHOE Ka4eCTBEHHOe 06pa3oBaHue C yH4eTOM UHAMBUAYabHbLIX NOTPEOHOCTEN M COOCTBEHHbLIX BO3MOXHOCTEN B YC/IOBUAX
WHKO3MBHOr0 06pa3oBaHus.

OcHoBHas uenb NOM — nocTpoeHne obpa3oBaTeibHOrO Npolecca Ans pebeHka ¢ OB3 B COOTBETCTBUM C €r0 peasibHbIMN BO3MOXHOCTSAMU, UCXOAA U3
0COOEHHOCTEN ero pa3BuTUsA U 06pa3oBaTe/ibHbIX NOTPEOHOCTEW. IHAMBMAYanbHas 06pa3oBaTeNbHas NporpaMmMa — JOKYMEHT, OMUCLIBAOLWMNIA cneLmanbHble
obpasoBaTe/ibHbIe YC/TOBUA 415 MaKCUMasbHOM peanu3aunm 0cobbix 06pa3oBaTeNlbHbIX MOTPE6GHOCTe aeTeli ¢ OB3 B npouecc 06y4eHMs 1 BOCMMTaHNA Ha
onpegeneHHoOW CTyneHn 06pasoBaHms.

3agaun NOIT :

- KOPPeKLUUs HeOCTaTKOB pa3BUTUS fAeTell C OrpaHUYeHHbIMW BO3MOXHOCTAMM 340P0OBbS C YUETOM UX BO3MOXHOCTEN;



- (OPMMPOBAHME U3 YUEHWNKA TUUYHOCTb HE3ABMUCKUMO OT €ro BO3MOXHOCTE 3[10pP0BbSA U Pa3BUTHUS,

- BLICTPOWTb 06pa30BaTe/NbHYH cpefy, KoTopas M03BOUT KaXKA0MY YUEHUKY, a He ToMbKo ¢ 3MP, 4061BaTbCA YCMEXOB, OLLYyLaTh 6e30MacHOCTb, LEHHOCTb
COBMECTHOFO Npe6blBaHNsA B KONMNEKTUBE;

- NPeOCTaBUTb KaXXAoMy pe6eéHKY ¢ 3P BO3MOXHOCTb BK/IHOUEHUS B 06pa30BaTe/bHYH 1 COLMabHYH XXN3Hb LLIKO/bI N0 MECTY XWUTEeNbCTBA.

MOACHUTEJNIbHAA 3ATINCKA

HacTtosawas nporpamma no anrebpe ans 8 knacca paspaboTaHa Ha ocHoBe ®eflepansHOro KOMMNOHEHTA FOCYapCTBEHHOrO CTaHAapTa obuero o6pasosaHus 2004 r.,
TpeboBaHWiA K pe3ynbTaTaM OCBOEHMSI OCHOBHOW 06L1,e06pa30BaTeNbHON NPOrpaMmbl OCHOBHOIO 06LLero 06pa3oBaHMs 1 0CHOBaHa Ha cogepxxaHum Y MK «Anrebpa
8» nopg pea. C.A. TenakoBckoro aBTopbl: HO.H. MakapbiueB, H.I'. MuHAIOK 1 Ap. Ansa 061eo06pa3oBaTe/ibHbIX YUPEXAeHUIA.

CO6OpHMK HOPMaTUBHbIX AOKYMEHTOB. Matematuka. Apoda. 2012 r.

MpuMmepHble NporpaMmbl OCHOBHOIO 06LLero o6pasoBaHms. MaTematuka. -M. NpocBeweHne. 2010. MporpaMmbl 5 - 9 KNaccoB creynanbHON

061 eo6pa3zoBaTenbHON WKObI Ans geteit ¢ 3MP, Cn6, 1992r. OueHKa KavecTBa NOAFOTOBKM BbIMYCKHNKOB OCHOBHOW LWKOAbI. Apoda. 2000.

defepanbHbIi NepeyeHb Y4eOHUKOB, PEKOMEHA0BAaHHBIX MUHUCTEPCTBOM 06pa3oBaHmMs Poccuiickoin defepauum K MCMOMb30BaHMIO B 06pa3oBaTe/lbHOM MpoLecce
B 06Le06pa3oBaTe/ibHbIX yupexxaeHuax Ha 2013-14 yyebHblii rog,

BasucHbI y4ebHbIl NnaH Ha n3yyeHUn anrebpbl B 8 Knacce 0TBOAMT 3 vaca B Hefiento. 3yyeHne anre6pbl B 8 Knaccax HanpaB/ieHO Ha LOCTVXKEHUe CreayoLwmnx
Lenei:

* MPOAO/MKMUTbL OBMaZeBaTb CUCTEMON MaTeMaTUUYECKUX 3HAHUI N YMEHUI, HEOOXOANMBIX 415 NPUMEHEHUS B NPAKTUYECKOW AesSTENbHOCTU, U3YUeHUs
CMEXHbIX AUCLMMNINH, MPOAOKEH NS 06Pa30BaHNS;

* MPOAO/IKUTb UHTENNEKTYaNbHOE pa3BuTre, (hOPMMPOBaHME KAueCcTB IMYHOCTN, HEOOXOAMMbIX Ye/TOBEKY A/ NO/HOLEHHOM XXN3HU B COBPEMEHHOM
06LecTBe, CBOMCTBEHHbIX MaTeMaTUYECKON AeATENbHOCTU: ACHOCTU M TOYHOCTU MbICAIW, KPUTUYHOCTY MbILLINIEHUS, UHTYULMW, NOFTUYECKOTO MbILLEHNS,
3M1IEMEHTOB arOPUTMMUYECKO KYNbTYpbl, MPOCTPAHCTBEHHbIX MPEACTaBAeHUIA, CNOCOOHOCTM K MPEOAONIEHNIO TPYLHOCTENR;

* MPOAOMXMUTbL (POPMMPOBATH MPeACTaBNeHNe 00 NAeax 1 MeTofax MaTeMaTUKK KaK YHUBEPCAaNbHOMO A3blKa HAYKU 1 TEXHUKK, CPeACTBa MOAENMpPOBaHUS
SBNEHWNIA 1 NPOLIECCOB;

*  MPOAO/XMUTb BOCMUTAHNE Ky/bTYpbl IMYHOCTU, OTHOLLEHMS K MaTeMaTUKe KaK K 4acTu 06LLe4eoBeYECKOl Ky bTypbl, UTpatoLLeli 0cobyro ponb B
006LLeCTBEHHOM Pa3BUTUMU.

Obuias xapakTepucTnka yuebHoro npegmera

MaTtemaTnyeckoe 06pa3oBaHMe B OCHOBHOI LLIKOJIE CK/1aAbIBAETCA U3 CNEAYHOLLNX COAepXKaTelbHbIX KOMMOHEHTOB (TOYHbIE Ha3BaHUA G/I0KOB): apUPMETHKE;
anrebpa; reomeTpusi. B cBOel COBOKYMHOCTM OHU OTpaXKaroT 60ratblid OMbIT 00yYeHUS MaTeMaTMKE B HaLlel CTpaHe, YUUThbIBAOT COBPEMEHHbIE TEHAEHLUN
0TEYECTBEHHOI 1 3apyOEXXHOM LIKO/bl U MO3BOMSKOT Peaim3oBaTh NOCTaBEHHbIE NEPes WKOJbHBIM 00pa3oBaHUEM Liefin Ha UHHOPMALMOHHO EMKOM M
NPaKTUYeCKN 3HAYMMOM MaTepuane. STW COAepXKaTeslbHble KOMMOHEHThI, Pa3BMNBasCh Ha MPOTSXKEHNUMW BCEX NIET 06YUeHUs, eCTECTBEHHbIM 00pa30M MepensieTatoTcs
1 B3aMMOJECTBYHOT B y4eOHbIX Kypcax.

Anre6pa HaleneHa Ha (hopMUPOBaHNE MaTEMATMYECKOrO annapaTa Ans peLeHns 3agad 3 MaTeMaTKu, CMEXHbIX MPeAMETOB, OKPY>XKatoLLeil peaslbHOCTH. HA3bIK
anredpbl NOAYEPKMBAET 3HAUYEHME MaTeMaTUKU KaK A3blKa 419 NOCTPOEHUA MaTeMaTMUecKnxX MOAenei, NpoLeccoB v ABAEHWNIA peanbHOro Mupa. OgHOM 13
OCHOBHbIX 33fja4 M3y4eHuns anrebpbl ABMSETCA Pa3BUTUE aNrOPUTMUYECKOTO MbILEHMS, HE06X04MMOrO, B YaCTHOCTM, A8 OCBOEHUS Kypca MH(POPMATHKMK;
OBNafieHNe HaBblKamMy AeAyKTUBHbIX paccy>XaeHuii. MpeobpasoBaHne CUMBOANYECKNX (POPM BHOCUT CBOI crieludunyecknii BKNag B pa3BuTne BOOOPaXKeHNS,
CMOCOGHOCTEN K MaTemMaTMyeckKoMy TBOpYeCTBY. [pyroii BaXKHOI 3afadeli usyyeHus anrebpbl SBASeTCA NOAyYeHWe LWKObHUKAMU KOHKPETHbLIX 3HaHUI 0



(YHKLMSAX KaK BXKHEMLEe MaTeMaTUYeCcKoi MOAENM A/ ONUCaHWS U UCCNEA0BaHNS PasHO06pasHbIX NPOLECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHbIX,
3KCMOHEeHLMabHbIX, NEPUOANYECKUX W Ap.), AN (HOPMUPOBAHMSA Y yUallUXca NpeAcTaBNeHNlA 0 ponu MaTeMaTKK B Pa3BUTUN LIMBUIN3ALMIA N KYNbTYPbI.

Tpebys OT yyalymxcs YMCTBEHHbIX N BONEBbIX YCUMNIA, KOHLEHTPaL M BHUMaHUS, aKkTUBHOCTW Pa3sBMTOr0 BOOGPaXeHUs, anrebpa pa3BMBaeT HPaBCTBEHHbIE YEPThl
NMYHOCTU (HACTOUMBOCTb, LieNeyCTPEMIEHHOCTb, TBOPYECKYHO aKTUBHOCTb, CAMOCTOATE/IbHOCTb, OTBETCTBEHHOCTb, TPY/AONO6UE, ANCLUNANHY U KPUTUYHOCTD
MbILLUMIEHNS) U YMEHWE apryMeHTUPOBAHHO OTCTanBaTb CBOM B3rNsAbl U YOEXAEHNS, a TaKKe CNOCOGHOCTb NPUHMMATb CAaMOCTOATENbHbIE PELUEHUS.

WN3yyeHne anre6pbl, GYHKLMIA, BEPOATHOCTY U CTAaTUCTUKM CYLLLECTBEHHO PacLUMPSieT KPYro3op YUalmnxcs, 3HaKOMs UX ¢ UHAYKUWeR 1 aeayKunein, 0606LweHnem 1
KOHKpeTu3aumeld, aHaIM30M 1 CUHTE30M, Knaccuukaumeli n cuctematmsaymeld, abctparmpoBaHneM, aHanornein. AKTBHOE MCMOMb30BaHME 3aday Ha BCeX aTanax
y4e6HOro npouecca pasBrBaeT TBOPUECKME CMOCOOHOCTU LLIKO/bHUKOB.

MnaHWpoBaHWe NpeAHa3Ha4YeHo AN Knacca, HaleNeHHOro Ha NOBbILWEHHbIV YPOBEHb MaTeMaTUYeCcKoil MOArOTOBKM yYalluxcs. B 0CHOBHOe nporpammMHoe
cofiepXKaHve BK/HOYaTCs A0MNONHNTENbHbIE BONPOCHI, CMOCOGCTBYIOWME Pa3BUTIIO MaTEMATUUYECKOTO KPYro3opa, MaTeMaTMYecKux cnoco6HOCTER. PaclumpeHue
cofepXXaHUs MaTeMaTU4Yeckoro 06pasoBaHust B 3TOM C/yyae AaéT BO3MOXHOCTb CYLLECTBEHHO 060raTMTb KPYr pellaeMbiX MaTeMaTUYecKnx 3aaau.

B HalleM Knacce 06y4atoTCs ETM C 3a€PXKKOV NCUXUYECKOTO pasBUTUS.

HenocTaToO4HOCTb BHUMAHMS, NaMSATU, SIOTMYECKOTO MbILLEHWS, MPOCTPAHCTBEHHOV OPUEHTUPOBKU, GbICTPAst yTOMISEMOCTb OTPULLATENBHO BIMSAIOT Ha YCBOEHNE
MaTeEMaTUYECKUX NMOHSATWIA, B CBA3W C 3TUM MPW PacCCMOTPEHUN Kypca anrebpbl 8 knacca Oblnv BHECEHLI M3MEHEHNS B 06bEM TEOPETUUECKNX CBEAEHWIA A5 3TUX
AeTeil. HekoTopblii MaTepuan nporpamMMbl UM faeTcs 6e3 AoKasaTeNbCcTB, TONbKO B BUAE (HOPMY/ U anropuTMOB UM 03HAKOMUTENBHO ANsi 0630PHON0 U3yyYeHus,
HEKOTOPbIE TEMbI B CBS3M CO C/IOXKHOCTbIO U3NOXEHWS U NOHUMaHMA ans aeteit ¢ 3MP 6bIN NCKNIOYEHDI.

YunTbiBas HapyLLeHVe NPoLLeCcCoB 3anOMUHaHUSA U COXpaHeHWs MHhopMaTu3aLuun y aeteii ¢ 3P, npuwiock cnegytouime TemMbl (CMOTPUTE NpUMeYaHme K
MAaHMPOBaHMIO) M3y4aTb 03HAKOMUTE/IbHO C OMOPOI Ha HarNsAHOCTb.

CHM31B 06bEM 3arMOMUHaEMOii MHdopmaumm, ans yyawmxcs ¢ 3P uenecoobpasHo 60/ee LWMPOKO BBECTU YNOTPe6IEHME OMOPHbLIX CXEM, MAMATOK, anropuTMOB.
[JaHHas nporpamma ans aeTeii ¢ 3MNP 0TKOppeKTMpOoBaHa B HanpaB/ieHW pasrpy3ki Kypca no coaepxaHuio, T.e. NpeanonaraeTcs u3yyeHme matepuana B HECKO/bKO
061eryeHHOM BapuaHTe, OHAKO He OMYCKAaeTCs HUXXe roCyAapCTBEHHOr0 YPOBHA 0653aTe/bHbIX TPe6oBaHui

MpruMeyaHne K NNaHUPOBAHUIO MaTeMaTUKW

Tembl N3y4alTCA KaK 03HAKOMUTESIbHbIE.
naBa «PaunoHanbHble Apo6us.
Tema: «DYyHKLMA Y=K/X 1 ee rpagink».
Tema: «PYHKUMA Y = "X U ee rpagink».
"naBa «PopMynbl KOpPHEl KBaapaTHOro ypaBHeHUS».
Tema: «3neMeHTbl CTAaTUCTUKU»
V3 nporpamMmebl 8-ro Knacca UCKMYNTL cneaytoLne Tembl:
naBa «[lecTBUTENbHbIE YnCNa». TeMbl: «/IppaunoHanbHble yncnay, «HaxoxaeHne NPUBAMKEHHbIX 3HAYEHWNIA KBAAPaTHOrO KOPHSI».
naBa «CTeneHb C LieNbIM NoKasaTenem v ee CBOMCTBax». TeMbl: «CTaHAAPTHbIA BUL Yncna», «ITPpUBAnKeHHbIE BbIYNCIEHNSY.
MnaBa «KBagpaTHble ypaBHeHUs». Tembl: «PelleHne KBafpaTHbIX YpaBHEHWIA, BbifeeHEM KBafpaTta [ByusieHa», «BbiBog (hopMysibl KOpHe KBaapaTHOro
ypaBHeHUs», «[peobpa3oBaHmne BbIPAXEHWUI, CoAepXKallnX KBaLpaTHble KOPHY B 3HaMeHaTenie Apobum», «Teopema Buetan.
W3yueHne anrebpbl ansa aeteli ¢ 3MNP HanpaBneHO Ha AOCTUMXXEeHWE CneayroLInX Lenei:
* OBflafileHMe CUCTEMOIN MaTeMaTUUECKUX 3HAHUI 1 YMEHU, HEOOXOAUMbBIX A1 NMPUMEHEHUS B NPAKTUYECKONW AeATeNbHOCTU, U3YUYEHUS CMEXHbIX
AUCLMNINH, NPOAO/MKEHMS 06pa30BaHNS;



*  UWHTENNeKTYyanbHOe pa3BnUTME, (POPMUPOBAHME KAYECTB IMYHOCTU, HEOOXOAMMBIX YeNOBEKY ANA MNOMHOLEHHOM XN3HW B COBPEMEHHOM 06LLECTBE,
CBONCTBEHHbIX MaTEMAaTUYECKOI AeATENbHOCTM: ACHOCTU Y TOYHOCTMW MbIC/IA, KPUTUYHOCTMN MbILWAEHNS, MHTYULUK, TOTMYECKOTO MbIL/IEHWS, 3/IEMEHTOB
anropuTMUYECKOW KyNbTypbl, MPOCTPAHCTBEHHbIX NPeACTaBNEHNI, CMOCOBHOCTU K NPEOLONEHUNIO TPYAHOCTEN;

e (opmMupoBaHMe NpefcTaBaeHUt 06 Ngesx U MeToAax MaTeMaTUKUN KaK YHUBEPCA/TbHOTO i3blKa HayKW N TEXHWUKW, CPEeACTBA MOAENMPOBAHNS SBMEHUI U
MpOLLeCCOoB;

* BOCMUTAHMWE KyAbTypbl IMYHOCTW, OTHOLLUEHUS K MaTEMATMKe KaK K 4aCcTu 06LLeYe/IOBEHECKOM KybTypbl, UTPatoLLeil 0cobyto posib B 06LLECTBEHHOM
pasBUTUM.

Temn n3yyeHuns matepmana anis getei ¢ 3MNP fomkeH 6biTb HeObICTPbINA. JO0CTaTOYHO MHOTO BPEMEHU OTBOAWTCA HA OTPABOTKY OCHOBHbIX YMEHWUIA N HaBbIKOB,
OTBevatoLMx 0653aTeNlbHbIM TPe60BaHMAM, Ha MOBTOPEHME, B TOM YMC/e KOPPEKLMIO 3HAHWIA 3a KypC MaTeMaTUKW nNpeablaywmnx knaccoB. OTpaboTKa OCHOBHbIX
YMEHUIA N HaBbIKOB OCYLLECTBASAETCS Ha 6OJIbLLIOM UYMC/E MOCKbHBIX YJYalumcs YIpaXKHeHWA. Ho 3agaHns LOMKHbI ObITb pa3HO06pa3sHbl MO (hOpMe U COAEPXKaHNID,
BK/IHOYaTb B CE6S UTPOBbIE MOMEHTBI.

®opMUpoBaHME BOXKHENLINX YMEHWIA N HABLIKOB MPOUCXOAMUT Ha (hOHE Pa3BUTMS MPOLYKTUBHOW YMCTBEHHOW AeATENbHOCTU: 06yyYatoLMecs yqaTcs aHaIn3npoBaTb,
3ameyaTb CyLLEeCTBEHHOE, NogMeyaTh 06LLee, AenaTb HECNOXHbIE BbIBOAb! U 0606LLEHNS, NEPEHOCUTH HECMOXHbIE MPUEMbl B HECTaHAAPTHbIE CUTYaLMK, 0ByYatoTCs
NOTNYECKOMY MbILLIEHNIO, NPUEMaM OpPraHn3aL MbICIMTENbHON AeATENbHOCTY.

BaxHeliLLee ycnoBue NpaBUIbHOIO NOCTPOEHUSA YHe6HOro NpoLecca - 3T0 AOCTYMHOCTb M 3 (EKTUBHOCTL 00YUYeHMA AN KaXKAOr0 y4yallerocs B TaKMx Knaccax, 4to
[OCTWUraeTcs BbIAENEHMS B KOXKAOWM TeMe IMaBHOTMO, U AuddepeHLmalLmein matepuana, 0TpaboTKOW Ha MPaKTUKe MOMYYEHHbIX 3HAHWUIA.

Bo Bpems yue6HOro npoLecca Hy>KHO MMeTb B BUAY, YTO yuyebHas AesTeNlbHOCTb A0/MKHA 6biTb 60raToii Mo cogepXKaHuto, TPeOyHLWEeR 0T WKObHMKA
WHTE/INEKTYa/IbHOTO HAMPSHKEHNS, HO OHOBPEMEHHO 0653aTe/lbHble TPEOOBaHUSA HEe [O/MKHbI ObITb MEPErpy>XeHHbIMW N0 06XBaTy MaTepuana n JOCTYMHbI PEOEHKY.
TOMbKO JOCTYNHOCTb Y MOHUMaHWe MOMOTYT BbI3BATh Y TaKMX YUYALLMXCA MHTEPEC K YUEHNIO. HeManoBaXHbIM (PaKTOPOM B 06yUeHNW TaKnx feTeli aBnseTcs
fobpoxenatensHas, crokoiHas aTMocgepa, aTMocgepa 406poTbl U MOHUMaHWS.

MpuHUMN paboThbl B faHHbLIX Knaccax - 3TO U Pe4YeBOe PasBUTUE, UTO BeeT HEMOCPEACTBEHHbIM 06Pa30M K MHTENIEKTYalbHOMY Pa3BUTUIO: yYalLMecs AO/MHKHbI
MPOroBapmBaTh X0 CBOMX PacCyXAeHWi, MOACHATb CBOW AeiiCTBUSA NPU PELLEHNN Pa3/INYHbIX 3afaHUA.



CTPYKTYPA KYPCA

CopepxaHue

[mnarHoctmnyeckas pabota

PaunoHanbHble gpobu.

PaLmoHanbHble 4po6by U X CBOMCTBA.
OcHOBHOe CBOWCTBO Apo6bu. CoKpalleHue
npo6eii. CnoxeHve 1 BbluuTaHMe Apobeit ¢
O[JMHAKOBbIMMW N Pa3HbIMU 3HAMEHATENAMMU.

YMHOXeHNe 1 geneHne gpobeit, Bo3seeHue

Apo6eii B cTeneHb. [NpeobpasoBaHue

paunoHabHbIX BblpaKeHWUA. PyHKUNA ' =
n ee rpadmk.

KBagpaTHble KOPHMU.

[LelicTBuTenbHble uncna. KeagpaTHble
KOPHU. ApUMeTUYECKNIA KBaAPaTHbIA
KOpeHb. CBONCTBa apM(IMETMYECKOIO
KBaApaTHOro KopHs. MpumMeHeHMe CBOWCTB
apu(MEeTUYECKOr0 KBaApPaTHOr0 KOPHS.

KBagpaTHble ypaBHeHMS.

KBagpaTHOe ypaBHEHME U €r0 KOPHMU,
thopmyna KOpHeli KBaf[paTHOro ypaBHeHUS.
[po6Ho-paunoHanbHble ypaBHeHUS.
PeleHve 3a4a4 € NOMOLLbIO KBAAPATHbLIX
ypaBHeHWiA. TeopeMa Bueta. PelueHne
OPOBHO-paLMOHabHbIX YPaBHEHWI 1
peLleHme 3aay C MOMOLLbIO HUX.
HepaBeHcTBa.

Yucnosble HepaBeHCTBA U UX CBOMCTBA.
CnoXeHue v YMHOXeHWe YMCNOBbIX
HepaBeHCTB. [MorpeLHoCcTb U TOYHOCTb
npnoénmxeHuns. Mepeceyexne un
06beanHeHne MHO>XKecTBL Uncnosble
MPOMEXYTKMN. PellleHne HepaBeHCTBa.
HepaBeHCTBa C OAHOIN NEPEMEHHOA U UX
CUCTEMBI.

CopepxxaHue

OCHOBHOE CBOWCTBO ApO6MK.
CokpalleHune apo6eid. CnoxxeHune un
BbluMTaHMe Apo6eit ¢ 0ANHAKOBLIMY
1 pasHbIMY 3HAMeHaTEeNSMK.
YMHOXeHVe 1 filenieHne apobeit,
BO3BeEHME Ap06elt B CTENEHD

h

CBoiicTBa PyHKUMNY = *
paccMaTpuBaTb Ha KOHKPETHbIX
rpagmkax (03HaKOMUTENbHO).

MoHsATMe 06 nppaunoHanbHOM
uncne (03HakoMUTENbHO). ObLme
CBefeHNs 0 AeACTBUTENbHbIX
yncnax (03HaKOMUTeNbHO). MoHATME
apugMeTMUECKOr0 KBagpaTHOro
KOpHSA. Y paBHeHVe X2 =a, CBOICTBA
KBaJpaTHbIX KOPHENA.
Mpeo6pa3oBaHne BbIPAXEHWIA,
COZEPXKaLLMX KBagpaTHbIE KOPHM.
DYHKUNAY = .., €8

rpauk (03HaKOMWUTENLHO).

OnpefeneHne KBagpaTHoOro
ypaBHeHUs. PelleHne KBagpaTHbIX
ypaBHeHWIi no dopmyne. PelleHune
HeC/I0XHbIX 334a4 C MOMOLLbIO
KBaJpaTHbIX ypaBHeHWIA. PelleHne
LpPO6HO-paLMOHaNbHbIX YPaBHEHWA.

YUncnoBble HepaBEHCT-Ba U MX
cBoicTBa. MouneHHOe CoXeHue u
YMHOXEHWE YNCNO-BbIX HEPABEHCTB.
MprMeHeHVe CBOICTB HEPaBEHCTB K
OLIEHKE BbIPXEHUN X +Y, Xy.
NnHeliHoe HepaBeHCT-BO C OfHOM
nepeMeH-HOM.

Cuctema NMHENRHbIX HEPABEHCTB C
OflHOW NepemMeHHOW.

Kon-Bo
vacos

23

18

22

19



5 CrTeneHb C LeNbIM NoKas3aTenem. CTeneHb C LieIbIM NoKasaTesieM U ee

DNIEMEHTbI CTAaTUCTUKMN. cBoiicTBa. CTaHAapPTHbIA BUA 11
OnpegaeneHne CTENEHU C LieNbIM yncna. NemMeHTbl KOMOUHATOPUKM 1
oTpULaTeNbHbIM NoKasaTesem. CBoCTBa CTaTUCTUKM

CTEMEHM C LeNbIM NOKa3aTeNeM. paccmMaTpuBatoTCs B

CTaHAapTHbIN BUA uncha. 03HAKOMUTENIbHOM MOPSAKE.

C60p 1 rpynnmpoBKa CTaTUCTUYECKNX
JaHHbIX. HarnsagHoe npefcTaBneHmm
CTaTUCTUYECKON UHOopMaLUN.

ViTorosoe noBTopeHue. 10

NnTOro 102

TPEBOBAHNA KYPOBHIO NMOAIrOTOBKIW BbINYCKHNKOB

B pesynbTaTe M3yyeHnsa MaTemMaT UKL YYEHUK AOM>KEH
3HaTb/MOHMMATLZ:

YyMeTb:

CYLLECTBO MOHSATWS MaTEMATMUYECKOrO [0Ka3aTeIbCTBa; NPOBOAUTL MPUMEPbI J0Ka3aTebCTB;
CYLL,ECTBO MOHATUSA aITOPUTMa; NPOBOAMTL NPUMEPLI aNrOPUTMOB;
KaK MCMo/b3yrTCa MaTeMaTuyeckune (hopmyrbl, ypaBHEHWS U HEPABEHCTBA; NPUMEpPbI UX NMPUMEHEHMS
ANS peLieHns MaTeMaTUYEeCKMX N NMPaKTUYEeCKMX 3afay;
Kak MaTeMaTuyecku onpegeneHHble GYHKLMM MOTYT OMUChIBATbL peasibHble 3aBUCMMOCTM; NPOBOAUTD
MPUMeEpbI TaKOro OMNM1caHus;
KaK NoTpeGHOCTU NPaKTUKM NPUBEIN MaTeEMATUYECKYH HayKy K HEO6XOAMMOCTU pacLuMpeHmns NOHATHS
uucna;
BEPOSITHOCTHbI XapaKTep MHOTMX 3aKOHOMEPHOCTE OKPYXKatOLLEro Mypa; NPUMEPbI CTaTUCTUYECKMX
3aKOHOMEPHOCTEl 1 BbIBOJOB;
CMbIC/ MAganM3aL My, NO3BONAIOLLMIA pelaTh 3afaumn peanbHol AeNCTBUTENBHOCTM MaTEMATUYECKUMU
MeTofamMu, NPYMepbl OLLIMGOK, BOSHMKAIOLLMX NPU MAeann3aLnm;

APNOMETUKA.

OKPYINATH LieNble Yncna u fecsaTUYHble Apo6U, HAX0AUTb NPUBIVKEHNS YMCEN C HEAOCTATKOM U C U3GLITKOM,
BbIMONHATH OLLEHKY YMNCNOBbIX BbIPKEHWIA;

peLlaTb TEKCTOBbIE 3a4auyu, BK/HOYas 3afaui, CBS3aHHbIE C OTHOLIEHWEM U C NPONOPLMOHANbHOCTbIO
BE/IMUYMH, APOGSMU U NPOLEHTaMU;

Mcnosb3oBaTb npmo6peTeHHb|e 3HaHNA N YMEHUA B I'IpaKTI/I‘-IeCKOI7I [0eATeNIbHOCTUN U I'IOBCG,U,HEBHOVI
XW3HWN AnAa:

yMeTb:

peLleHMs HECIOXKHbIX NPaKTUYECKNX PacUYETHbIX 3adady, B TOM YMC/e C UCNOMb30BaHUEM MpPU
He0BXO0AMMOCTU CNPaBOYHbLIX MATEPMAJIOB, KanbKynaTopa, KOMMbLHTEPA;

YCTHOW NPUKWUAKN 1 OLEHKW pe3yfibTaTa BblYMCAEHWIA; MPOBEPKM pe3ybTaTa BbIYNCIEHUS C
MCMNONb30BaHNEM PA3/INYHBIX MPUEMOB;

MHTEepnpeTaLMmn pesy/ibTaToB PELLIEHUs 3a4a4 C YYETOM OrpaHNYEHWNiA, CBA3aHHbIX C peasibHbIMK
CBOWCTBaMM paccMaTpMBaEMbIX NPOLIECCOB U SIBNEHWIA;

AJITEBPA.



BbIMOHATb OCHOBHbIE AEACTBUA CO CTEMEHSAMU C LieNIbIMU NOKa3aTeIiMU, C MHOFOY1EHAMU U C
anrebpanyeckumu gpobsamu;;

NPUMEHATL CBOWCTBA apUPMETUYECKUX KBALPATHLIX KOPHEW NS BbIYUCNEHUS 3HAYEHW 1
npeo6pa3oBaHNi UNCMOBLIX BbIPAXEHUI, COAEPXKALLMX KBAAPATHbIE KOPHM;

pellaTb KBafpaTHbIe YPaBHEHMA U paLuOHabHble YPaBHEHWS, CBOAALLMECA K HAM, CUCTEMbI ABYX
JIMHENHBIX YPABHEHUIA N HEC/TOXHbIE HE/IMHEWHbIE CUCTEMDI;

pellaTb NMHENHbIE U KBaApaTHble HePaBEHCTBA C OJHOW MEPEMEHHON U UX CUCTEMBI;

pelaTh TEKCTOBbIE 334a4u anrebpamyeckum MeToA0M, MHTEPNPETUPOBATL NOYUYEHHbIA pe3ynbTaT,
NpoBOANTbL OTOOP peLLUeHUI, NCX0AsA U3 (hOPMYNNPOBKM 3afaun;

-onpefensTb KOOPAMHATbLI TOUKU MAOCKOCTH, CTPOMTb TOUKM C 3afjaHHbIMW KOOPAMHATaMU; n3obpaxartb
MHOXECTBO PELLEHWIA TMHENHOr0 HepaBeHCTBA;

HaxoauTb 3HAYEHUN (hYHKLMK, 3aaHHOA GOPMY/IOiA, TabnuLeid, rpadiMkom Mo ee apryMeHTy; HaxoAuTb
3HauYeHMe apryMeHTa no 3Ha4YeHUI0 (YHKLMK, 38aHHON rpaiMkoM unu Tabnuueil;

onpeaensTb CBOWCTBA PYHKLUMM MO ee rpadnky; NPUMeHsATb rpaduyeckme NpeacTaBieHns NPy peLleHnm
YPaBHEHUI, CUCTEM, HEPABEHCTB;

OMMUCbIBaTb CBOMCTBA M3YUYEHHbIX PYHKLUWIA, CTPOUTb NX rpatinKuy;

MCcnosb30BaThb npmo6peTeHHb|e 3HaHNA N yYMEHNA B I'IpaKTI/I‘-IeCKOI7I [0eATeNIbHOCTUN U I'IOBCG,U,HEBHOVI
XW3HWN AnAa:

BbIMO/IHEHWNS pacyeToB MO (HOpPMy/am, COCTaBAeHUs (HOPMY/1, BbIpaXKatoLLMX 3aBUCMMOCTN MEXAY
peanbHbIMU BEIMYNHAMM; HAXOXAEHUS HY>XHOW (hOpMY bl B CNPABOYHbIX MaTepuanax;
MO/JENMPOBaHNS NPaKTUYECKUX CUTYaLuii U UcCnefoBaHMM NOCTPOEHHbIX MOAENEN C NCNONb30BaHNEM
annapata anre6pbl; ONUCaHWs 3aBUCUMOCTeE MeXay (hU3NYECKUMU BENUYMHAMYU COOTBETCTBYOLLMMMU
(hopMynaMu Npu MccnefoBaHMM HECOXHbBIX NPaKTUYECKNX CUTYaLUi;

MHTepnpeTauuy rpaKoB peabHbIX 3aBUCMMOCTEN MeXy BENUUYNHAMY;

SNEMEHTBI TIOTUKWN, KOMBEUHATOPUKWN, CTATUCTUKW U TEOPUW BEPOATHOCTEW.

yMeTb:

MPOBOAMTb HECMOXHbIE A0Ka3aTeNbCTBa, NOMyYaTb NPOCTEALLVE CNeACTBUA U3 U3BECTHBIX UW paHee
MONYYEHHbIX YTBEPXAEHWIA, OLEHMBATb NOTMYECKYHO NPaBUIbHOCTb PacCyX/AeHWiA, NCMONb30BaThb
MPVMepPbI ANS UNMIOCTPALUN U KOHTP NPUMeEpbI 415 ONPOBEPXKEHNS YTBEPXKAEHNIA;

“3BNEKaTb MH(OPMaLMIO, NPeACTaBNEHHYIO B Tabaumuax, Ha avarpammax, rpadmkax; cocTaBnsTh
Tabnu1Lbl, CTPOUTb AMarpaMmbl U rpatinkm;

peLaTb KOMGMHATOPHbIE 3a4a4mM NyTeM CUCTEMATUUYECKOro Nepe6opa BOZMOXHbIX BapiaHTOB,

MCMoNb30BaTh NPUOGPETEHHbIE 3HAHUA U YMEHUS B NPaKTUYECKOW AesTeNbHOCT U NOBCEAHEBHO
XU3HU 41s:

BbICTPanBaHUs aprymeHTaLum npy foKasaTenbCTBe (B hopMe MOHOMOFA U Ananora);

pacrno3HaBaHUs OMMYECKN HEKOPPEKTHBIX PACCYXAEHWIA;

3anmcy MaTeMaTUUeCcKnX YTBEPXKAEHNN, A0Ka3aTeNbCTB;

aHann3a peasibHbIX YNCNOBbLIX JaHHbIX, NPeACTaBNEHHbIX B BUAE AvarpaMm, rpacnkos, Tabnuu,
PELLEHNS NPAKTUYECKMX 3afa4 B MOBCEAHEBHOW 1 NPOgeCCUOHaNbHO AeATENbHOCTY C
CMNONb30BaHNEM [ECTBUIA C YACNaMU, NPOLIEHTOB, ANVH, NoWaaei, 06beMOB, BPEMEHM, CKOPOCTY;
peLleHmns yyebHbIX U NPaKTUYEeCKMX 3afad, TPebyoLMX CUCTEMATUYECKOro nepebopa BapMaHToB;
CPaBHEHMS LUAHCOB HACTYM/IEHUS CyYaliHblX COBbITUM, OLEHKN BEPOSATHOCTM CyYaiiHOTrO COBLITUS B
NPaKTUYECKMX CUTYaLMsX, COMOCTABNEHMS MOAENN C peanbHOM CUTyaLneil;

MOHMMaHUSA CTaTUCTUYECKNX YTBEPXKAEHWIA.

PesynbTaTbl 06y4yeHuns ans geteir ¢ 3MP

Pe3y/nbTaTbl 06y4eHNs NpeAcTaBneHbl B Tpe6oBaHUSAX K YPOBHIO MOAFOTOBKM W 334at0T CUCTEMY UTOTOBbIX
pe3ynbTaToB 06YYeHMs, KOTOPbIX JO/KHbI JOCTUraTh BCE YYallMecs, OKaHUMBAOLLME OCHOBHYIO LLKONY, U
AOCTUXKEHWE KOTOPbIX SABNSETCA 0653aTeNbHbIM YCIOBUMEM MONOXUTENBHOM aTTeCTalun yueHuKa 3a Kypc
OCHOBHOIA LIKOAbI. TN TpebOBaHUSA CTPYKTYPMPOBaHbI MO TPEM KOMMOHEHTaM: «3HaTb/MOHUMATb», «YMETb»,



«CMO/b30BaTh NPUOBPETEHHbIE 3HAHUS U YMEHUS B MPaKTUYECKO AeATeNbHOCTW 1 NMOBCEAHEBHOW XU3HN».
Mpun 3TOM NocnefHVe ABa KOMMOHEHTA NPeACTaBeHbl OTAENbHO N0 KaXXAOMY M3 Pa3fienoB COAePXKaHNS.

TPEBOBAHNA K YPOBHIO NOATITOTOBKW BbINYCKHWUKOB C 3I1P

B pesynbTaTe M3yyeHUs MaTemMaT UKL YY4EHUK JOM>KEH
3HaTb/MOHNUMATbL3

CYLLECTBO MOHSATWS MaTEMaTUUYECKOr0 [0Ka3aTeIbCTBa; NPUBOAUTL NMPUMEPbI JOKA3aTeNbCTB;
CYLL,ECTBO MOHATUSA aNroOpUTMa; NPUBOANTL MPUMEPbI aNrOPUTMOB;

KaK MCMONb3yHTCS MaTeMaTyeckme (hopMy/bl, ypaBHEHMS Y HEPABEHCTBA; NPUMEPbI X NPUMEHEHNS
ANS peLieHns MaTeMaTUYeCKX N NMPaKTUYEeCKMX 3afay;

KaK MaTeMaTuyecku onpeaeneHHble QPYHKLMM MOTYT ONUCbIBaTb peasibHble 3aBUCUMOCTU; NPUBOANTD
NPVMepbI TaKoro OMMCaHus;

KaK NoTpeGHOCTU NPaKTUKM NPUBENM MaTEMATUYECKYH HayKy K HEO6XOAMMOCTU pacLuMpeHmns MOHATHS
uucna;

BEPOSITHOCTHbI XapaKTep MHOrMX 3aKOHOMEPHOCTEN OKPYXKatOLLEro Mypa; NPUMepbl CTaTUCTUYECKMX
3aKOHOMEPHOCTEl 1 BbIBOJOB;

Kakum 06pa3oM reoMeTpusi BO3HWKNA U3 MPaKTUYECKMX 3aday 3eMIEMEPUS; MPUMEPbLI TeOMETPUYECKIMX
06bEKTOB U YTBEPXKAEHUI O HUX, BXKHbIX 415 NPaKTUKW;

CMbIC/ MAganM3auum, No3BOAIOLLENA pellaTh 3a4aum peanbHoi AeNCTBUTENBHOCTM MaTeMATUYECKUMM
MeToZamMm, NPYMepPbl OLLINGOK, BO3HUKAOLLMX NPU UAEANN3ALIMM.

ApumeTnka

yMeTb

BbIMO/HATb YCTHO apMMeTUUEeCKME AECTBUA: CNOXKEHNE N BblYMTaHUE ABY3HAUHbIX YMCEN U
[leCATUYHbIX Ap0o6eii ¢ ABYMS 3HAKaMM, YMHOXEHWE 0AHO3HaUYHbIX YNCeN, apuMeTMUECKIe onepauun ¢
06bIKHOBEHHbIMM APO6GSMM C OAHO3HAYHBIM 3HAMEHATENEM W YNC/TUTENEM;

nepexoanTb OT 04HOW hopMbl 3aMMCK YMUCEN K APYroid, MPeACTaBNATb AECATUYHYIO Ap06b B BUae
06bIKHOBEHHOW M B MPOCTEMLLNX CYyYasX 06bIKHOBEHHYIO B BUE AECATUYHOW, MPOLEHTbI — B BUae
Apo6u 1 apobb - B BUAE MPOLEHTOB; 3aMCbiBaTb OOMbLUME W Masible YMCNa C UCNONb30BAHNEM LiENTbIX
CTeneHen JecaTku;

BbIMOMHATb apUPMeETUYECKME AENCTBMSA C paLMOHaNbHbIMWU YMCNaMu, CPaBHMBATbL PaLMOHanbHbIE U
[eNCTBUTENbHbIE YMCNA; HAXOANTb B HECMTOXHbIX CNyYasx 3HAYeHNS CTEMEHe C LenbIM/ NoKasaTensiMmm
N KOPHEe; HaxoanTb 3HAYEHUS1 YACTOBbIX BblPaXKEHWIA;

OKPYTNATb LEeMble YMcna n AecaTuyHble Apobun, HaxoauTb NMPUBAMKEHUS YNCEN C HEJOCTAaTKOM U C
N36bITKOM, BbIMOMHSATL OLEHKY YMCN0BbIX BbIPaXXEHWIA;

Mo/1b30BaTbCs OCHOBHbIMMW eJMHULLAMW ASIMHBI, MacCbl, BPEMEHW, CKOPOCTK, NAoWaan, 06beMa;
BblpaXaTb 60/ee KpynHble eaUHNLILI Yepe3 6oee Menkme 1 HaoboporT;

pellaTh TEKCTOBbIE 3aa4u, BKOYaa 3ala4u, CBA3aHHbIE C OTHOLLEHWEM U C MPONOPLMOHaNbHOCTbLIO
BE/IMYMH, APO6SMM U MPOLEHTaMU;

Mcnosb3oBaTb I'Ipl/lOﬁpeTeHHble 3HaHNA N YMEHUA B I'IpaKTI/I‘-IeCKOI7I [0eATeNIbHOCTUN U I'IOBCG,CI,HBBHOVI
XU3HWN ONA:

peLleHns HECIOXKHbIX NPaKTUYECKMX PacUHeTHbIX 3adady, B TOM YMC/Ee C UCNOMb30BAHUEM MPK
He0BXO0AMMOCTU CNPaBOYHbLIX MaTEPMASIOB, KalbKynaTopa, KOMMbLHTEPA;

YCTHOV NPUKWAKN W OLEHKM pe3yfibTaTa BbIYMCIEHWIA; NPOBEPKMN pe3y ibTaTa BbIUMCIEHNS, C
MCMNONb30BaHNEM PA3/INYHbLIX MPUEMOB;

MHTEepnpeTauumn pesy/ibTaToB PeLLIeHUs 3aa4 C YYEeTOM OrpaHWNYEHWNiA, CBA3aHHbIX C peasibHbIMK
CBOWCTBaMM pacCMaTpPUBaEMbIX MPOLECCOB U ABNEHNIA.

Anrebpa

yMeTb

COCTaBNATb GYKBEHHbIE BbIPAXXEHMS U (POPMY bl MO YCNOBUAM 3a4ay; OCYLLECTBATb B BbIPXKEHUAX W
(hopMynax YnmcnoBble NOACTAHOBKM U BbIMO/HATL COOTBETCTBYHOLLNE BbIUMC/IEHUS, OCYLLECTBAATD
NoACTaHOBKY OAHOTO BbIPaXXEHWS B APYrOe; BblpaXaTb 13 (HOPMY/ OfHY NepPeMeHHYI0 Yepes
OCTa/lbHbIE;



*  BbIMOMIHATb OCHOBHbIE AECTBUSA CO CTEMEHAMM C LebIMK NOKa3aTeNsiMn, C MHOTOU/IEHaMK1 U ¢
anrebpanyeckumy Apo6sMu; BbINONHATL Pa3IOKEHNE MHOFOUNEHOB Ha MHOXMWTENN; BbINMOMHATb
TOX/ECTBEHHbIe NPeobpa3oBaHUsa paLoHaIbHbIX BbIPAXKEHNI;

*  MPVMEHSATbL CBOICTBA apMMETUUECKNX KBAAPATHbLIX KOPHEN A1 BbIYMCIEHNS 3HAYEHUT U
Npeo6pa3oBaHNi YNCNOBLIX BbIPAXKEHWI, COAEPXKALLMX KBaAPaTHbIE KOPHY;

*  pewaTh NIMHeliHble, KBaAPaTHbIE YPaBHEHWS U paLMOHa/IbHbIE YPaBHEHWS, CBOAALLMECS K HUM, CUCTEMbI
[BYX NIMHENHbIX YPAaBHEHMWIA N HECNOXHbIE HENTMHEHbIE CUCTEMBI;

*  peLlaTb NIMHENHbIe U KBaApaTHbIE HEPABEHCTBA C O4HON NepeMeHHON U UX CUCTEMBbI,

*  peLlaTb TEKCTOBbIE 3afayun anrebpanyeckum MeTo4oM, UHTEPNPETUPOBATL NOMYYEHHbIN pe3ynbTar,
NPOBOANTL OTOOP PeLLUEHMA, ucxols M3 HopMynMPOBKY 3adauu;

*  M306paxartb YMc/a TOUKamMy Ha KOOPAWHATHOW NpsiMON;

s OnpefensiTb KOOPAMHATbI TOYKM NIOCKOCTU, CTPOUTL TOUKM C 3afaHHbIMY KOOPAUHATaMK; n306paxaTb
MHOXECTBO PELLEHWIA TMHENHOr0 HepaBeHCTBA;

*  pacnosHaBaTb apUPMETUYECKME 1N TEOMETPUYECKME NPOTPECCHM; peLlaTh 3a4aum ¢ NPUMEHEHUEM
(hopMy bl 06LLEr0 YeHa U CyMMbl HECKO/TbKUX NEPBbLIX YEHOB;

e HaxoauTb 3HAYEHUN (YHKUMK, 3afaHHOW POPMYSION, TabnuLeid, rpadiMkom Mo ee apryMeHTy; HaxoauTb
3HayYeHMe apryMeHTa no 3Ha4YeHW YHKLUMKW, 3aAaHHONA rpadkoM unv Tabnuuei;

* OnpefensiTb CBONCTBA (hYHKLUM NO ee rpadmKy; NPUMEHATL Fpadnyeckre NpeacTaBieHns Npy peLleHnm
YpPaBHEHWIA, CUCTEM, HEPABEHCTB;

*  OMUCLIBaTb CBONCTBA N3YUYEHHbIX (DYHKLMNIA, CTPOUTL UX FPaPUKK;

MCNoab30BaTb NMPUOBGPETEHHbIE 3HAHWNSA U YMEHUS B NPAKTUUYECKOI AeATeIbHOCTU M NOBCEAHEBHON
XU3HU 4ng:

*  BbINOJIHEHWA pacyeToOB MO (hopmynaM, AN COCTaBNeHUS (HOPMY/1, BbIPaXKAOLLUX 3aBUCUMOCTIN MeXAY
peasibHbIMU BEIMUYNHAMU; 411 HAXOXKAEHNS HY)XKHOR OpMYy/ibl B CMIPaBOYHbIX MaTepuanax;

*  MOJE/IMPOBaHMNS NPaKTUYECKUX CUTYaLNiA N NCCNeA0BaHUM NMOCTPOEHHBIX MOAENEl C NCNO/b30BaHNEM
annapara anreépei;

*  OMWCaHWA 3aBUCUMOCTEN MeXaY (DM3NUECKUMU BEMUMHAMK COOTBETCTBYHOLLMMU DOpMyIamu, npu
NCCNeA0BaHNN HECNOXHbIX MPaKTUUYECKUX CUTYaLUiA;

*  VHTepnpeTauuu rpaykoB peasibHbiX 3aBUCUMOCTEN MEXAY BeMYMHAMM.

JNeMEeHTbl NOTUKW, KOMOUHATOPUKMK, CTATUCTUKN U TEOPUM BEPOSTHOCTEN
YMETb

* MPOBOAWTL HEC/OXHbIE JOKa3aTeNbCTBa, MOAyYaTh NPOCTelLINe CeACTBUA U3 M3BECTHLIX UM paHee
NONYyYeHHbIX YTBEPXAEHWA, OLEeHNBATb JIOFMYECKYHO NPaBUNbHOCTL PACcCyXAeHWA, UCNONb30BaTb
NpYMepbI AN WAMKOCTPaL N N KOHTPNPUMEpPL! ANS OMPOBEPXXEHUS YTBEPXKAEHUI;

*  U3BfEKaTb MH(OPMALMIO, NPeACTaBEHHYIO B Tabnuuax, Ha guarpaMmMax, rpatmkax; cocTaBnsTh
Tabnuubl, CTPOUTb AnarpaMmbl U rpauku;

*  pewartb KOMOMHATOPHbIE 3a7a4n MyTEeM CUCTEMATUUECKOrO nepebopa BO3MOXHbIX BapyaHTOB U1 C
MCMNONb30BaHNEM NPaBuia YMHOXEHNUS;

*  BbIUUCNATb CPeAHME 3HAYEHUS Pe3y/bTaToB;

*  HaxX0AWUTb YaCTOTY COObITWS, UCMO/b3YS N3MEPEHNIA COOCTBEHHbIE HAONIOAEHUS 1N FOTOBbIE
CTaTUCTUYECKUNE [aHHbIe;

e HaxoauTb BePOATHOCTM CAyYdaiiHbIX COBLITWIA B MPOCTEMLLNX CNyYasiX;

MCNoab30BaTb NMPUOGPETEHHbIE 3HAHWSA U YMEHUS B MPAKTUUYECKOI AeATeIbHOCTU M NOBCEAHEBHO
XU3HU ans:

*  BbICTpaMBaHuUs aprymeHTauum Npu AoKasaTenbCTBe U B Ananore;

*  pacno3HaBaHWs NOrMYECKN HEKOPPEKTHBIX PACCYXAEHWIA;

e 3anucy MaTemaTU4ecKuX yTBepXAeHW, A0Ka3aTe/lbCTB;

*  aHanu3a peasibHbIX YNCNOBbIX AaHHbIX, NPeACTaBNeHHbIX B BUAE AuarpaMM, rpagmkos, Tadbnuu;

*  pELIeHMs NPaKTUYEeCKUX 3afja4y B MOBCEAHEBHON 1 NPOECCUOHaNbHON AeATENbHOCTH C
MCMoMb30BaHMEM [LeNCTBUIA C YncnaMu, NPOLEHTOB, ANVH, naowaaei, 06bemMoB, BPeMEHU, CKOPOCTY;

*  peLleHMns yUYeBHbIX N MPaKTUYECKMX 3adad, TPebyrLWmMX CMCTEMATMYECKOrO nepebopa BapuaHToB;

*  CpaBHEHWS LIAHCOB HACTYMN/AEHUs CiyyvaliHbiX COObITUIA, A8 OLEHKN BEPOATHOCTY CTyYaiHOro CO6bITHS
B MPaKTUUYECKNX CUTYaLMAX, CONOCTaBNEHNS MOLENN C peasibHOM cuTyauumei;

*  MOHMMaHWS CTAaTUCTUYECKNX YTBEPXKAEHMWIA.



NMITAHNPYEMBIE PE3Y/IbTATbI N3YYEHUNA
KYPCA ANTEBPbLI B 8 KITACCE

PAUVNOHAJIBHBIE HACNA
BbINYCKHUK HayumnTCs:

1. cpaBHMBaTbL M YNopsAoUMBaTh paLuoHanbHble YACNE;

2. BbIMOMHATb BbIYMCAEHNA C paLMOHAIbHBIMY YMCIaMK, COHETast YCTHbIE U MACbMEHHbIE NMPUEMDI
BbIUWCNEHNIA, NPUMEHEHWE Ka/lbKYNIATOPa,;

3. 1Cnosb30BaTh NOHATUA N YMEHUS, CBA3aHHbIE C NPOMOPLMOHaNbHOCTLIO BEIMUMH, NPOLEHTaMU B X0f4e
peLleHns MaTeMaTUYeCKMX 3a4ay 1 3aad 13 CMeXHbIX NPeiMeTOB, BbINOHATL HECIOXHbIE
MpaKTUYecKne pacyeTl;

BbIMyCKHUK NOMyYAT BO3MOXKHOCTb:
1. ncnonb3oBaTb Haya/lbHbIE NPEACTAaBEHUSA O MHOXECTBE AeliCTBUTE/IbHbLIX UNCENT;
2. BnafeTb MOHATUEM KBAAPATHOrO KOPHS, MPUMEHSATH €ro B BbIUMCEHMUSIX.
BbIMYCKHUK NOMyYNT BO3MOXKHOCTb:

1 pa3BuTb NpeACTaBNEHNE O YMC/Ee N YUCNOBLIX CUCTEMAX OT HaTypaNbHbIX L0 AeACTBUTENbHbIX YNCEN;
0PO/N BbIYNCNEHWIA B YENOBEYECKOI NPaKTUKE;

2. pasBUTb UYrNybuTb 3HAHWA 0 AECATUYHO 3anncK LeiiCTBUTENbHbIX Yncen (Nepuognyeckne u
Henepuoanyeckue apodu).

N3MEPEHUA, MPUBIVXXEHNA, OLLEHKIW
BbINYCKHUK HayunTCs:

1. ncnonb3oBaTh B X0fe PeLleHuns 3a4ay afieMeHTapHble NpeAcTaBneHns, CBA3aHHbIe ¢ NPUBAVKEHHbIMU

3HaYeHUSMMN BEIMYMH.
BbINYCKHUK NOAYYNT BO3MO>KHOCTb:

1 MOHATH, YTO YACNOBbIE AAHHbIE, KOTOPbLIE UCMNONL3YTCA A8 XapaKTepUCTUKN 00bEKTOB
OKpY>KaloLLEero Mupa, SBnsTCA NPeUMYLLECTBEHHO NMPUBANMKEHHBIMU, YTO N0 3anMCh NMPUBAN>KEHHbIX
3HaUeHWii, coAep>KaLuxca B MHDOPMALMOHHBLIX NCTOUYHNKAX, MOXKHO CYAUTb O MOrPeHOCTY
NpUGAN>KEHNS;

2. MNOHATb, YTO NOrPeLHOCT b pe3yibTaTa BblUMCNEHNA [OMKHA ObITh COM3MEPUMA C MOTPELLHOCT b
UCXOAHBIX JaHHbIX.

ANTEBPANYEUYCKUNE BbIPAXXEHWA
BbINYCKHUK HayunTCs:

1. BbINONHATL NPeo6pa3oBaHNA BblIpaXKEHWIA, COLePXKALLUX CTENEHN C LieIbIMU NOKasaTeNsMu 1
KBafpaTHble KOPHU;

2. BbIMOJIHATL TOX/ECTBEHHbIe NPeobpa3oBaHMs paLMoHabHbIX BbIPaXKEHWI Ha OCHOBE MpaBu/ AelCTBUIA
Haf MHOrouneHamu u anrebpanyecknmm gpodsamu;

3. BbINOMAHATb PA3/IOXEHWE MHOMOY/IEHOB Ha MHOXUTESN.

BbIMYCKHUK NOMyYAT BO3MOXKHOCTb:

1 HayunTbCA BbINONHATb MHOMOLIAroBble NPpeobpasoBaHns paLoHabHbIX BbIpaXKEHWA, NPUMeHAS
LUMPOKMIA BbIBOP CMOCOGOB 1 MPUEMOB;

2. MNPUMEHATb TOXXAECTBEHHble MPeobpa3oBaHNs 4N PELIEHNS 3a4ay U3 pa3IMyuHbIX pa3fenos Kypca
(HanpuMep, ans Haxo>KAeHUs HanbonbLUero/HanMeHbLLENO 3HAYEHNS BblpaXKeHus).

YPABHEHUA
BbINYCKHUK HayumTCs:

1. pellaTb OCHOBHblE BUAbI PaLMOHabHbIX YPaBHEHWIA C OfJHOV NepeMeHHOM, CUCTEMbI ABYX YPaBHEHUI C
[BYMS NepeMeHHbIMU;

2. NOHMMaTb YpaBHEHMEe KaK BaXHENLLY MaTeMaTUyecKyto MOAeNb A5 OnUcaHnusa U U3yyeHus
pPa3HO06pPa3HbIX peasbHbIX CUTYaLUiA, pellaTh TEKCTOBbIE 3a4aun anrebpandyeckmm MeToLoM;

3. MpuMeHATb rpadmyeckne NpecTaBAeHNs A UCCef0BaHNS YPaBHEHWA, NCCNEA0BaHNSA U PeLLEHNS
CUCTEM YPaBHEHWIA C ABYMS NepPeMEHHbIMU.

BbIMyCKHUK NOMyYAT BO3MOXKHOCTb:

1 oBnageThb cneynanbHbIMKU NpUeMaMy PELLEHUS YPaBHEHUIA U CUCTEM YPaBHEHWIA; YBEPEHHO NMPUMEHATb
annapaT ypaBHeHWii 415 pelleHns pasHoobpasHbIx 3ajay U3 MaTemMaTUKU, CMEXKHbIX NpesMeTOB,
NpaKTUKK;

2. NpUMEHATb rpadmyeckme NpeAcTaBNeHNs 4 UCCNef0BaHNA YPaBHEHWIA, CUCTEM ypaBHEHUNA,
cofep>Kallmx byKBeHHble KO3(hULUEH T bl.

HEPABEHCTBA



BbINYCKHUK HayunTCs:

1 noHumaTb 1 NPUMEHATL TEPMUHONOTUIO N CUMBO/INKY, CBA3aHHbIE C OTHOLLEHWEM HEPaBEHCTBa,
CBOWCTBA YNC/OBbIX HEPABEHCTB;

2. pewartb fIMHeliHblE HEPaBEHCTBA C O4HON NEPEMEHHON M UX CUCTEMBI; pellaTh KBafpaTHble HepaBeHCTBa
C OMOPOWA Ha rpagnyeckne NpeacTaBneHus;

3. MpUMeHATbL annapat HepaBeHCTB A/11 peLleHns 3a4ay U3 pas/inyHbIX pa3fenos Kypca.

BbIMYCKHUK NOMYYAT BO3MO>KHOCTb HAyUN ThCS:

1. pa3Hoo6pasHbIM NpuemMaM AoKas3aTenbCTBa HepaBeHCTB; YBEPEHHO NPUMEHATb annapaT HePaBeHCTB
[NA peLleHns pa3Hoo6pasHbix MaTeMaTYeCKNX 3a4ay 1 3a4ay U3 CMeXXHbIX NPeaMeTOB, NPakTUKY;

2. NpUMEHATbH rpaduyeckue NnpeacTaBneHUs ans UCCNefoBaHUA HEPABEHCTB, CUCTEM HEPABEHCTB,
cofep>Kallmx byKBeHHble KO3(hULUeHTbl.

OCHOBHBbIE MOHATUA. HACNTOBbLIE ®YHKL WA
BbINYCKHUK HayunTCs:

1 noHUMaTb N UCMOMb30BaTb PYHKLMOHA/bHbIE MOHATUS U A3bIK (TEPMUHbI, CUMBOJIMYECKUE
0603HaYeHNs);

2. cTpouTb rpadMKm anemMeHTapHbIX DYHKUWIA; nccnefoBaTh CBOMCTBA YACMI0BbIX PYHKLMI Ha OCHOBE
M3y4eHNs NOBeSEHNS UX rPatinKoB;

3. MoHMMaTb (YHKLMIO KaK BaXXHELIY0 MaTeMaTMYecKyo MOAeNb 415 ONUCaHNs NPOLLECCOB U ABNEHWIA
OKPY>KaloLLero Mupa, NPUMeHsATb (DYHKLNOHANbHLIW A3bIK 415 ONMUCAHUA U UCCNef0BaHUS
3aBMCUMOCTEN MeXAY (PU3NYECKMMU BEIMUYMHAMM.

BbINYCKHUK MOAYYUT BO3MOXKHOCTb HayUnThCA:

1 npoBOAMTb UCCNef0BaHUS, CBA3AHHbLIE C U3YYeHUEM CBOWCTB (DYHKUMIA, B TOM YMCNE C UCMO/b30BAHNEM
KOMMbIOTEpa; Ha 0CHOBE rpafiMKoB M3YYeHHbIX PYHKUMIA CTPOUTL 6onee CnoXKHble rpadnkn (KyCOUHO-
3aflaHHble, C «BbIKONOTbIMU» TOYKaMu U T.M.);

2. NCnonb30BaTh (PYHKUMOHAbHbIE NPEACTABNEHNS U CBONCTBA (PYHKUUIA AN peLleHns MaTeMaTNYecKnx
3aflay U3 pasnnyHbIX pa3fenos Kypca.

UMCNOBbIE MOCNEAOBATE/IBHOCTU
BbINYCKHUK HayunTCs:

1 noHumaTb 1 UCMOMb30BaThb A3bIK NOCMEef0BaTENIbHOCTEW (TEPMUHBI, CUMBOANYECKE 0603HAYEHNS);

2. MpUMeHATb hOPMYJibl, CBSI3aHHbIE C apUPMETUYECKOI 1 FeOMeTPUYECKO Nporpeccueit, n annapar,
ChOPMMPOBAHHbIV NPW U3YUYeHUU APYTUX Pa3fenoB Kypca, K PeLleHnto 3ajay, B TOM Yuche ¢
KOHTEKCTOM M3 peasibHOM YXKU3HMW.

BbINYCKHUK MOAYYUT BO3MOXKHOCTb HayUNThCA:

1 pewaTb KOMOMHMPOBaHHbIE 3aa4u C NPUMEHEHUEM (hOPMYA N-TO YNeHa U CYMMbI NepPBbIX N YNEHOB
apuMeTUYeCKONn 1 reoMeT PUYECKOiA NPorpeccuii, NpUMeHss NP 3TOM annapaT YpaBHEHWUI U
HEepaBeHCTB;

2. MOHUMATb apuMeTUYEeCKY0 U reOMeTPUYECKYI0 NPOrpeccun Kak yHKLMU HaTypanbHOro
aprymMeHTa; CBA3bIBATH apuhMeTUYECKYI NPOrPeccuto C IMHENHbIM POCTOM, FEOMETPUUECKYIO - C
3KCMOHEHUMaNbHbIM POCTOM.

OMNCATENBbHAA CTATUCTUKA
BbINYCKHUK Hay4UTCS MCMONb30BaTh NPOCTeliLIMe CNOCOObl MPeACTaBAEHUA U aHa/IM3a CTaTUCTUYECKNX
JaHHbIX.
BbINYCKHUK NOAYYUT BO3MOXHOCTb NPUOGPECTU NepPBOHAYabHbIA ONbIT OpraHM3aLmMm cbopa faHHbIX Npu
NpoBeAeHMIN onpoca 06LLeCTBEHHONO MHEHMS, OCYLLECTBAATL X aHaNU3, NPeLCcTaBAaTh pe3ybTaTbl 0Npoca B
BUAe TabnuLbl, auarpaMmel.

CNYYAWHBIE COBbITUSA 1 BEPOATHOCTb
BbINYCKHUK Hay4ynUTCs HaXO4UTb OTHOCUTE/IbHYIO YACTOTY U BEPOSTHOCTb CYYaNHOro cobbITUS.
BbIMYCKHUK NOMyYnT BO3MOXKHOCTb NPMOBPECTHU ONbIT MPOBEAEHNS CyYaliHbIX 3KCMEPUMEHTOB, B TOM uunCne,
C NOMOLLbKO KOMMbITEPHOro MOLENNPOBaHUS, UHTepnpeTaunmn ux pesynsTaTos.

KOMBUHATOPUKA

BbINYCKHUK HayunTCs pellaTb KOMOMHATOPHbIE 3a4a4M Ha HAXOXAEHNEe Yncna 00BEKTOB AN KOMOUHALWIA.
BbIMYCKHMK NOAYYNT BO3MOXKHOCTb HAY4YMTbCA HEKOTOPLIM CMeLManbHbIM MpuemMam peLleHus
KOMOWHaTOpPHbIX 3aau.



KPUTEPUN N HOPMbl OLLEHKW 3HAHWW, YMEHWIN N HABBIKOB YYALLUXCH.
CNCTEMA OUEHWMBAHWNA YCTHBIXN MNCbMEHHBIXPABOTMNO MATEMATUKE.

1 OTBeT OLEHNBAETCA OLLEHKOW «5», eCN YUEHUK:

MOSIHOCTLIO PacKpbIa CofepXKaHue matepuana B 06beMe, NpeaycMOTPEHHOM NPOrpPaMMOii U y4eBHUKOM,
N3N0XWUN MaTepmran rpaMmoTHbLIM A3bIKOM, TOYHO UCMNOMb3YyA MaTeMaTUYecKue TEPMUHBI Y CUMBOJIUKY B
onpefeneHHON NocneoBaTeIbLHOCTW, NPaBUAbHO BbIMOMHWUA PUCYHKU U YEPTEXN, rpatiuku, COOTBETCTBYIOLLME
0TBeTY, MOKa3an yMeHWe UIKCTPUPOBaTh TEOPUIO KOHKPETHLIMY NPUMepamMu, NpUMeHsSTL e B HOBOIA
CUTyaLuu Npu BbINOAHEHUW NPAKTUYECKOro 3afjaHns, 0TBeYas caMoCcTosATeNlbHO 6e3 HaBOAALLMX BOMPOCOB,
BO3MOXHbI OfiHa - IB€ HETOYHOCTM NPU OCBELLEHUM BTOPOCTENEHHbLIX BONPOCOB WM B BbICKa3bIBAHUSX,
KOTOpble YYEHUK NIerKo UCMPaBUs NOC/e 3aMeyvaHns yunTens.

1. OTBeT OLEHUBAETCA OLEHKON «4», ecivi 0TBET Y0B/IETBOPSET B OCHOBHOM TPeboBaHMAM Ha OLEHKY
«5», HO NPU 3TOM UMEET OANH W3 HEJOCTATKOB: B U3/I0XKEHUWN JOMYLLEHbI HEGOMbLUNE NPOGESbI, He
MCKa3MBLLME MATEMATUYECKOr0 COAEePXaHNA 0TBeTa; AONYLLEeHbl OfHA - ABe HETOUYHOCTU NpK
OCBeLLEHUN OCHOBHOTO COZEPXXaHNA OTBETa, UCNPaBeHHbIe NOCMe 3aMedaHus yuuTens; gonyLieHa
ownbKa, 0fMH NN He 60nee ABYX HeJOYETOB MPU OCBELLEHMUN BTOPOCTENEHHbLIX BOMPOCOB UK B
BbIKNafKax, NIErkKo UCMNPaB/ieHHbIe MOCe 3aMevyaHns YUUTens.

2. OueHKa «3» CTaBUTCA B CMeAYHLWmMX cydasx:

HEerMoJIHO PAcKPbITO COfepXaHue Matepmana, UMench 3aTPYAHEHUA UK AONYyLLeHbl OLUMOKN B ONpeaeneHnu
MOHATUIA, NCNOMb30BaHNW MaTEMATUYECKOA TEPMUHOMOT NN, YepTeXax, BbIKNaLKaxX, MCNpPaBeHHbIX nocne
HaBOAALLNX BONPOCOB YUUTENS; YUEHUK HE CMPaBUCA C MPUMEHEHNEM TEOPMU B HOBOW CUMTyauumn npu
BbIMOSIHEHUN 3aaHus, HO BbIMOJIHUA 3afjaHNsa 0693aTeNIbHOr0 MUHMMYMa COAepXXaHWs Mo JaHHO TeMe;

npu LOCTaTOYHOM 3HaHWW TEOPETMYECKOro MaTepuana BbisiBfieHa HeocTaTO4HasA CPOPMUPOBAHHOCTb
OCHOBHbIX YMEHWIA 1 HaBbIKOB.

1 OTmeTKa «2» CTaBUTCA B C/efyHOLWEM Cyyae:

- He PacKpbITO OCHOBHOE COAepXKaHVe y4e6HOro matepumana; AONyLeHbl OWMOKN B ONpeLeneHU NOHATWIA, npu
MCMNONb30BAHUN MaTeMaTUYECKOl TEPMUHONOMMN; 0GHaPYXXEHO He3HaHWe 1 HEeMOHMMaHWe YYeHUKOM 60/bLueit
NN Hanbonee BaXXHOW YacTy y4ebHOro maTepuana
- eC/IN yyalmiica 06HapY>XM NOMHOE He3HaHUe U HEMOHMMaHMe U3y4aemMoro y4ebHOro matepuana nuim He cmor
OTBETUTb HW Ha OfMH W3 NOCTaB/IEHHbLIX BONPOCOB MO U3y4YaeMOMY MaTepuany.

CUCTEMA OUEHMBAHNAKOHTPOJIbHBIXPABOT
BK/IHOYAET B Ce65 MPOBEPKY JOCTVKEHMS KaXAbIM 06YyUatOLLMMCS KaK YPOBHS 0053aTe/lbHON MaTemMaTu4ecKoi
NOArOTOBKM, TaK U NMPOBEPKY MOBbLILUEHHOr0 YPOBHA 3HaHWUIA. BblaeneHne B KOHTPO/E ABYX NPUHLMUMMANBHBIX
3TanoB, C O4HOM CTOPOHbI AaeT BO3MOXHOCTb No/yyaTb 00BbEKTUBHYHO UH(OPMALNIO O COCTOSAHUN 3HAHWI 1
YMEHUIA yyalluxcs, ¢ ApYroi cToOpoHbl, 06ecrneynsaeT BOIMOXHOCTb YYEHMKaM C pa3HbIM YPOBHEM NOLrOTOBKM
NPOLEMOHCTPUPOBATL CBOWN JOCTUXKEHUA. Hanuume B KOHTPO/bHbLIX paboTax 3afjaHunii Nof 3HaKOM «*» faeT
BO3MOXHOCTb MPOAEMOHCTPUPOBATL CBOW CMOCOBHOCTU TEM YUaLMMCS, KOTOPbIE UMEKT YT1y6eHHbIi
YPOBEHb 3HAHWUIA MO MaTemaTuKe.
OueHKa «3» CTaBUTCS 3a MPaBU/IbHOE BbIMO/IHEHME 3aaHWIi, OTMEUYEHHbIX 3HAKOM «O.
OueHKa «4» cTaBuUTCS 3a NPaBubHOE BbINOHEHWE 3aaHNiA, OTMEYEHHbIX 3HAKOM «®», U BEPHO BbINOSIHEHHOE
3a/jaHve MOBbILLEHHOr0 YPOBHSA CI0XHOCTU.
OueHkKa «5» cTaBUTCS 3a BCE BEPHO BbIMOMHEHHbIE 3a4aHuns, 6e3 yueTa 3afaHnii, OTMEYEHHbIX 3HAKOM «*».
ECnn yYeHMK CnipaBuUcs ¢ 3alaHUeM Mo 3HAKOM «*», TO eMy BbICTaB/SETCA BTOpas OLleHKa «5».

CUCTEMA OUEHNBAHWNA3AYETHbBLIXPABOT.

B KOHLE M3y4eHMs KaKXA0ro Moayns NpoBOAMNTCA 3a4eTHas paboTa, KOTopas COCTOMT U3 ABYX YacTeil:
TEOPETUYECKOI 1 NpaKTUYecKol. Ecnn yYeHNK caeT TEOPETUYECKYHO YacTb, TO EMY MOXET OblTb BbICTaB/IEHA
oueHKa «3». [NpakTnyeckas 4yacTb UMeeT AnuhepeHLMPOBaHHbIE 3aaHuUs, HaunHas C YPOBHA 00653aTe/IbHO
NOAroTOBKM M 3aKaHuMBas Yriny6/eHHbIM YPOBHEM. B 3aBUCUMOCTY OT BbINO/IHEHHOTO 06beMa NPaKTUYECKOA
4acTu 1 NPU YCNeLWHOWN cAaum TEOPEeTUYECKOr0 3a4eTa, YUeHUKY BbICTABNSAETCA OLEHKa «4» Unn «5».
Cuctema oueHuBaHWs anga geteli ¢ 3P HUYEM He OTIMYaeTCs OT CUCTEMbI OLLEHMBAHWSA NPUBELEHHO BbILLE,
NMoO3TOMY MOXBasna v NooLLpeHre - 3TO ToXKe 60/bLIas ABVXKYLLAA cuna B 06yUHeHUN feTell JaHHOW KaTeropuu.
BaxKHO, UTO6ObI pe6eHOK NoBepus B CBOU CUJIbl, UCMbITaN PAAOCTb OT YCNexa B yYeHUN.
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XapakTepucTMKa OCHOBHbIX BUOB
LeATeNbHOCTU YUYeHUKa
(Ha ypoBHE OCHOBHbIX Y4eOHbIX
[eACTBMIA)

®opMynMpoBaTh OCHOBHOE CBOM-CTBO
paLnoHanbHOM Apobun 1 NPUMEHSATL ero
[ANs npeobpaso- BaHMS Apoberi.
BbINONHATL CNOXeEHWE, Bbl4MTa-HUE,
YMHOXEeHWe 1 feneHune
paLnoHanbHbIX Apobeit, a Takxke
BO3Be/eHMe 4pobu B CTEMEHD.
BbINOMHATL pasfinyHble
npeo6pa3oBaHUsa paLMoHabHbIX
BbIp2XKeHWIA, A0Ka3bIBaTb TOX/e-CTBa.
3HaTb CBOMCTBA (PYHKL MK

=N .
* rge *i0, n ymeTb CTPOUTbL ee rpauk.

XapaKTepucTnka 0CHOBHbIX
BMAOB
[esATeNbHOCTM YYEHUKOB C
3P
(Ha ypoBHE OCHOBHbIX
yueOHbIX AeACTBUIA)

["naBHOe MecTO 3aHUMa-toT
anropuTMbl AeACTBWIA C
4po6aMK. 3afaHuns He LOMKHBI
ObITb FPOMO3/-KNMMU,
3HameHaTenn apobei fOMKHbI
packnagblBaTbCsH HA MHOXUTENN
CNoco60M BbIHECEHMSA 0OLLEro
MHOXMWTENA 328 CKOOKM 1 (Unn)
no copmyne a2- B2 =(a- B)(a
+ B). B KOMOUHUPOBAHHbIX
3aflaHUAX Ha BCe AeiCTBUA C
LpOo6sSMUM 3HAMeHaTeNM JO/MKHbI

MHOXUTenn. CBoIACTBaA
K

hYHKUMMY * paccmaTpuBaTtb
Ha KOHKPETHbIX
rpagmkax (03HaKOMUTENbHO).
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22

23

24

25

26

27

28

29-
30

6. [leneHune gpo6ei.

7. MpeobpasoBaHue paLoHanbHbIX
BbIpaXXeHWIA.

8. DYyHKUMA ' X U ee rpadmK.

3aueT Nel.

KoHTponbHas paboTa Ne 2.
MMMABA Il. KBAOPATHBIE KOPHW.

[JelicTBUTENbHbIE YnCna

10. PaLmoHanbHble yncna.

2 YeTBepTb
11. NippaunoHanbHble ymucna.
ApumeTUrYecKuii KBagpaTHbIA KOpeHb

12. KBagpaTHble KOpHU. ApUMETUYECKIIA
KBaApaTHbIA KOpeHb.

13. ¥YpaBHeHue * -m.

14. HaxoxaeHue NpUBAMKeHHbIX 3Ha4YeHNiA
KBapaTHOro KOpHA.

15. ®dyHKUMSA y=" 1 ee rpaguk.

CsoiicTBa apuhMme TUYECKOro
KBapaTHOro KOpHS

18

MpuBOAUTL MPUMEPbI PaLMOHab-HbIX U
MppauMoHanbHbIX Yncen. Haxogutb
3HaYeHUs apuMeTM-YeCKMX KBaapaTHbIX
KOPHeli, NC-Monb3ys Npu He06X0ANMOCTH
KanbKynatop. [okasbiBaTb TEOPe-Mbl O
KOpHe 13 Npoun3BefeHuns v gpoou,

TOX/ECTBO M. Npu-MeHATb UX B

Npeo6bpa3oBaHNAX BbIPAXKEHWIA.

OcBo6oXaaTbCa 0T MppaLMOHaIbHOCTU B
a B

3HaMeHa-Tenax apobei suga

BbIHOCUTL MHOXMTENb 38 3HAK KOPHS 1
BHOCUTb MHOXMTe/b MOJ 3HAaK KOPHS.
Mcnonb3oBaTh KBag-paTHbIE KOPHU 4/15
BbIP@XXEHMNS MEPEMEHHBIX U3
reoMeTpPUYECKNX 1N (U3NYeCKNX opmyn.
CTpouTb rpatmkn QyHKUUN y=" «n
WNNKCTPUPOBATL HY rpaduke ee
CBOWCTBA.

Yvyaumecs 3HaKOMATCA C
MOHATMEM MPPaLMOHab-HOIO
yncna, AencTBUTE-NbHOMO
yncna.

OCHOBHOE BHUMaHWe cne-fyeT
YAeNnTb BbIpabOTKe YMEHMi
13BEKaTb KBaA-paTHbIl
KOPEHb, BbINOA-HATb
npeobpa3oBaHmns BbIpaKeHUA,
cofepa-mnx KsaLpaTHble
KOPHW; LOCTATOUYHO
OrpaHNUYNTbL-CA BbIHECEHWNEM
YMCMOBO-T0 MHOXUTENSA U3-M0f
3HaKa KOpHS 1 BHECEHWEM
YMCNOBOr0 MHOXMWTENS NOJ
3HaK KOpHSl, a TaKxe
0CBOOOXAEHMEM OT Uppa-
LUMOHaNLHOCTM B 3HaMe-HaTese

B BbIpa>XeEHNAX B A
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39

40

41

42-
43

44-
47

48

49-
51

52

16. KBafpaTHbI/i KOpPeHb M3 NPON3BEAEHUS
n ppobw.

17. KBagpaTHblii KOPEHb 13 CTENEHMN.
KoHTponbHasa paboTta Ne 3.

MpuMeHeHNe CBOWCTB apuhMeT-YeCKOro
KBaZpPaTHOr0 KOpHs

18. BblHECEHME MHOXNTENA 3a 3HaK KOpPHA.

BHeceHVe MHOXWUTeNS NOJ 3HaK KOPHS.

19. MNpeobpa3oBaHNe BblpPaXXeHWIA,
cofepXalimnx KeagpaTHble KOPHM.

3aueT Neo2.

KoHTposnbHas paboTta Ne 4.

MMABA 11l. KBAOPATHbIE
YPABHEHWNA.

KBagpaTHOe ypaBHeHWe 1 ero KOpHU
21. HernosnHble KBagpaTHble YpaBHEHUS.
22. dopmMyna KOpHei KBaapaTHOro
ypaBHEHMA.

23 Teopema Buera.

3 ueTBepTh

24. PelueHne 3afay ¢ NOMOLLbIO
KBaJpaTHbIX ypaBHEeHUIA.

KoHTponbHasa paboTta Ne 5.

22

11

PellaTb KBaApaTHble YpPaBHEHUS.
HaxoguTb Nog60pOM KOpPHM KBaLpaTHOro
YypaBHeHUSA, NCNOMb3ys Teopemy BueTa.
WcecnepoBath KBagpaTHbIE YpaBHEHUS MO
AVCKPUMUHAHTY 1 KoshduumeHTam.
Pewwatb Apo6HbIe pauuoHanbHble
YPaBHEHUSA, CBOAS PeLLeHne TaKnX
YPaBHEHWNIA K PELLIEHNIO TMHERHBIX W
KBafpaTHbIX YPaBHEHWI C NOCNeAy LM
NCKNIOYEHNEM NMOCTOPOHHUX KOPHENA.
PewaTb TEKCTOBbIE 3aAayn, MCMOMb3ys B
KauecTse anrebpanyeckoin mogenu
KBafpaTHble 1 APO6HbIE YPaBHEHNS.

YuaTcs pelwaTtb ypaBHeHus
Bugaax2+bx+c =0, rgea®
0, No hopmyne KopHeil.
PaccmoTpeTb 04HY (0c-
HOBHYI0) hopmyny 6e3 BbiBOAA.
Mpn paccMOTPEHUMN APOBHbIX
paLnoHabHbIX YPaBHEHWIA
yMeTb 06pa-LiaTh BHUMaHNE Ha
Heob6Xx0AMMOCTb J0MOoS-
HUTENbHbIX UCCNef0Ba-HWA,
MO3BOJIAOLLUX UCKTHOUNTD
NMOCTOPOHHNE KOPHU.

Pewatb 3agayn, cBsizaH-Hble C
NepyMeTPOM M MNOLLAAbH
NPAMOYTO/b -HUKA.
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57-
61

62

63

10

64

65-
67

68-
69

70

71

72

73-
74

75

[ po6Hble paLoHanbHbIe ypaBHEHMUS

25. PelleHne apo6HO-paLnoHabHbIX
YPaBHEHWIA.

26. PelueHre 3afiay C NOMOLLbIO
paLoHaNbHbIX YPaBHEHWA.

3ayet Ne3.

KoHTponbHasa paboTta Ne 6.
FMABA IV. HEPABEHCTBA.

YUucnoBble HepaBEHCTBA W X CBOMCTBA.
28. Yucnosble HepaBeHCTBA.

29. CBOWICTBa YMNCNOBbLIX HEPABEHCTB.

30. CnoxkeHue 1 yMHOXeHWe YMUCNOBbIX
HepaBeHCTB.

31. orpeLwHoCcTbL U TOYHOCTb
NPUBAKEHNS.

KoHTponbHas paboTa Ne 7.

HepaBeHCTBa C OAHOV NEPEMEHHON U UX
CUCTEMBI

32. MNepeceyeHune 1 06beaNHEHMNE
MHOXECTB.

33. Uuncnosble NMPOMEXXYTKMU.

34. PelleHne HepaBEHCTB C OHOA
nepeMeHHOIA.

11

dopMynunpoBaTh W A0Ka3biBaTb CBOWCTBA
YMCNOBbIX HEPABEHCTB. cnonb3oBaTh
annapaT HepaBeH-CTB /15 OLEeHKM

NOrpewHoOCTN N TOYHOCTH I'Ipl/|6fll/|)KeHI/IF|.

HaxoanTb nepeceyeHne 1 06bean-HeHNE
MHOXECTB, B YACTHOCTMN YMCNOBbIX
MPOMEXXYTKOB.

PellaTb IMHeliHbIe HepaBeHCTBA. Peluatb
CUCTEMbI JIMHENHBIX HE-PaBEHCTB, B TOM
yncne TakuX, KO-TOpble 3anucaHbl B BUae
[IBOMHbIX HEPABEHCTB.

CBoiiCcTBa YNCNOBbIX
HEepPaBEHCTB M3y4MnTb Ha
KOHKPETHbIX npumMepax. ViMeTb
MOHSATME O YMC/TOBbIX
MPOMEXYTKax, BBOANTb
COOTBETCTBYHOLLME
0603HaueHus. Mpu peLueHnn
HepaBEHCTB MCMO/b30BaTh
CBOWCTBa PaBHOCU/ILHOCTK
HepaBeHCTB, KOTOpble
Pa3bACHAKTCA Ha KOHKPETHbIX
npumepax. YMeTb peLuatb
HepaBeHCTBa BMAa ax B, ax
OCTaHOBMBLUWCH CMeuuanbHO Ha
cnydyae, Korga a
cnonb3oBaTh peLleHne
NMHERHbIX HEPABEHCTB A5
PELUEHNS CUCTEM ABYX
JIMHEAHbIX HEPABEHCTB C OfHOM
MepemMeHHOI.
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80

81

82
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90-
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92-
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94-
100

101
102

12

13

4 4yeTBepTb
34. PellleHne HepaBEHCTB C OfHOA
nepeMeHHOoM

35. PellleHne CMCTEM HEPaBEHCTB C OAHONA

NepeMeHHOIA.
3ayeT Ne4.

KoHTponbHasa paboTta Ne 8.

FMABAM CTEMNEHb C LLEJIbIM
MOKA3ATENEM. 31EMEHTbI
CTATUCTUKW.

CTeneHb C LenbIM NoKasaTeNnemM u ee
cBOlicTBA.

37. OnpegeneHune CTeMeHN C LesbIM
oTpuLAaTeNbHbIM NOKa3aTeslem.

38. CBoiicTBa CTENEHU C LiefIbIM
nokasaresiem.

39. CTaHAapTHbIN BUA yncna.
KoHTponbHas paboTa Ne 9.

OfIeMeHTbl CTaTUCTUKU

40. C6op v rpynnmpoBKa CTaTUCTUYECKUX

JaHHbIX.

41. HarnagHoe npeacTasneHue
CTaTUCTMYECKON MH(OPMAaLUN.

MTOITOBOE NMNOBTOPEHUE.

MToroeas KOHTpO/bHas paboTa.

Pe3epBHble YpOKU

1

3HaTb onpefenieHre 1 CBOMCTBA CTENEHN C
LlenbIM nokasatenemM. MpUMeHsTb
CBOWCTBA CTEMEHM C Lie/IbIM NoKa3aTenem
NPV BbIMOMHEHWW BbIYUCAEHWIA 1
npeo6pa3oBaHNN BbIPaXKEHNIA.
Wcnonb3oBaTh 3anucb Yncen B
CTaHAapTHOM BUfe A1 BbIPaXKEHNA U
CONOCTaB/IeHNS pa3MepoB 06HEKTOB,
OMTENbHOCTY NPOLIECCOB B OKPY)XKatoLLLEeM
Mupe.

MpuBOAUTL NPUMeEPbI penpe3eHTaTUBHONM
1 Hepenpe3eHTaTUBHON BbIGOPKM.
W3Bneyb nHpopmalmio 13 Tabnuuy, 4acToT
1 OpraHn3oBaTh MH(OpPMaLMIO B BUJE
Tabu1L, 4acToT, CTPOUTbL UHTEPBASbHbIN
psg. Mcnonb3oBaTb HarnsgHoe
npeAcTaB/ieHMe CTaTUCTUYECKON
NH(opMaL MK B BUAE CTONGYATBIX U
KPYroBbIX Anarpamm, no/iMroHoB,
rmcTorpamm.

3HaTb OnpefeneHne 1 CBOICTBA
CTeneHel ¢ LenbiMu
nokasatensamm (6e3
[l0Ka3aTenbCTBa). YMeTb
3anucbiBaTth Yncna B
CTaHAApPTHOM BWAE, NPUMEHSTb
YMeHMe B PU3MKeE, TEXHUKE.
YMeTb BbINOAHATL Npeo6-
pa3oBaHMs NPOCTEMRLLINX
BbIPAXXEHWI, coaepXKa-LLnx
CTEMEHU C LeNbiMK
nokasatensmm.
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