AHHOTanMs K pado4yuM MporpaMmMam JMCHUIUINH «MaTemaTuka. Anredpa. I'eomerpus.
Auredpa M Hayaja MaTEMATHYECKOT0 AaHAJIN32». «BepoATHOCTh M CTATHCTHKAY.

1.MecTo AUCHHMILIMH B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl.

Jucrummael «Marematnka. Anreopa. I'eomerpust. AnreOpa v Hadajga aHamu3a. BeposaTHOCTh u
CTaTUCTHKA»» BKIIFOUCHBI B 0a30BYIO YaCTh €CTECTBEHHO - HAYYHOTO IMKJIA MITKOJIBHOTO Kypca. K
HUCXOOHBIM Tpe60BaHI/I$[M, HGO6XO}II/IMBIM 1A U3YUCHHUSA NUCHHUILUIMH OTHOCATCA 3HAHWA, YMCHHUA U BUIbI
JIeSITEIbHOCTH, COPMHUPOBAHHBIE B MPOIECCE M3YYCHHUs] MATEMATUKH (aIreOphl, TEOMETPHH, aareOpbl U
Hayvaja aHaJIu3a, BEPOSTHOCTH U CTATHCTUKH) B CpeaHel o01eo0pa3oBaTenbHOM mKose. JuciumimHa
«Matemaruka. Anreopa. ['eomerpust. AnreOpa u Havaja aHajau3a.» «BeposSTHOCTh U CTaTUCTHKAY
SIBJIICTCS] OCHOBOH JIUIsl OCYIISCTBIICHHSI TAIbHEUIIIeH PO ECCHOHALHOM ACITSIBHOCTH.

2.1leab u3yyeHUs QU CIUIIIMH.

OBnazicHre KOHKPETHBIMU MaTeMAaTHIECKIUMHU 3HAHUSAMH, HEOOX OTMMBIMH JIJIS1 IPUMCEHEHUS B
MIPAKTHYECKON eI TETHHOCTH, AJIS U3yUEHHs] CMEXHBIX JUCIUTLINH, IS POJIOJDKEHHUS 00pa30BaHMUS;
WMHTEIUIEKTYaIbHOE Pa3BUTHE ydamuxcs, (HOpMHUpOBaHUE KaueCTB MBIIUICHHS, XapaKTEPHBIX IS
MaTeMaTHYeCKON AeATEeIbHOCTH N HEOOXOAUMBIX ISl IIOBCETHEBHOM KU3HU; (popMHpOBaHHE
MPEJICTABJICHUI 00 HIESIX U METOJIaX MAaTEeMaTHUKU, O MAaTEeMaTHKE KakK ()OpMe ONUCAHUS U METOJIC
MO3HAHUS JEHCTBUTEIBHOCTH; (DOPMHUPOBAHUE MPEICTABICHUN O MATEMAaTUKE KaK YacTH
00IIeUeNIOBEUECKOM KYIBTYphI, TOHUMAaHUsl 3HAYUMOCTH MaTEMAaTUKH JJIsi OOIIECTBEHHOTO IIporpecca.

3. OcHoBHbIe 00pa3oBaTe/bHbIe TEXHOJOIMHU. B npouecce u3ydeHus JUCHUIIIMHBI UCIIOJIB3YETCS KaK
TpaAUIMOHHEIC, TaK 1 HHHOBAITMOHHBIE TEXHOJIOTHH IMMPOCKTHOTO, HTPOBOTO, CUTYaTHBHO-POJICBOTO,
O6TJHCHI/ITCJH)HO- I/IHH}OCTpaTI/IBHOFO o6yquH;1 nUT.AO.

4. TpeGoBaHus K pe3yJbTaTaM OCBOCHUSI JMCHUILINH
5-6 xaccel (MaTeMaTnKa):

BBIPA)KaTh CBOM MBICIU B YCTHON U MUCbMEHHOW peYd, IPUMEHSASI MATEMATHYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOITUKY, BEITIONHSTE apu(hMEeTHIECKHE NeHCTBUS C HATYPAIbHBIMY YUCIIaMH, 0OBIKHOBEHHBIMA U
JIECSITHIHBIMU IPOOSMU, BRITIOTHITH MIPOCTEHIIINE BEIYUCICHHS C TIOMOIIBI0 MUKPOKAIBKYIISATOPA,
pelIaTh TEKCTOBBIC 3a7a4i apU(PMETHUECKUM CIIOCOOOM; COCTAaBJIATH I'padUUeCKUe U aHATUTHICCKHUE
MOJICJIH PEAIbHBIX CUTYAIUi, COCTABJIATH AIreOpanuecKrue MOJICITU PEATbHBIX CUTYAIUi U BBIOJHSITh
MpOCTeIue mpeoopazoBaHus OyKBEHHBIX BRIPAKEHHM, pEIIaTh YPABHEHUS METOJOM OTHICKAHUS
HEU3BECTHOI'0 KOMIIOHEHTA AEUCTBUS (MIPOCTEHIINE ClTydyan), CTPOUTH IEPEBO BAPUAHTOB B MPOCTEUIITNX
CIy4dasiX, HCIIOJb30BaTh FEOMETPUUECKUN A3BIK JJIs1 OMCAHUA MPEIMETOB OKPYXAIOILIET0 MUpa B
MPOCTEUIINX CAyYasiX, ONPENEITh JIUHY OTPE3Ka, BEIUYUHY yria, BBIYUCIATH MEPUMETP U IUIOLIAAb
MPSIMOYTOJILHUKA, TPEYTOJIbHUKA, 00BheM KyDa U MPSAMOYTOJILHOTO IMapauIeieuIe/a.

7-8xnaccol (Aneebpa):

YMETh OCYIIECTBIISATH B BEIPAXKEHUAX U (DOPMyJIaX YUCIOBBIE MTOJACTAHOBKH U BBITIOHATH
COOTBETCTBYIOIINE BBIUNCIICHUS, YMETh pelIaTh YpaBHEHHS C OJJHUM HEM3BECTHBIM, CBOJSIINECS K
JIMHEWHBIM, YMETh BBINOJIHATH OCHOBHBIE JIEHCTBUS CO CTENEHSIMH C HaTypaJIbHBIMU MOKa3aTeNsIMU YMETh
BBITIOJHATH OCHOBHBIE AEHCTBUS C MHOTOYJIEHAMH, YMETh BBINOJIHATE Pa3JI0KEHHUE MHOTOUYJIEHOB Ha
MHOXHTEIH, 3HaTh (POPMYJIbI COKPAILIEHHOTO YMHOXKEHUSI, YMETh BBIIIOJHATH OCHOBHBIE IEHCTBUS C
anreOpanyecKUMHU ApO0sIMU, YMETh CTPOUTH TpaduK JUHEHHOW QYHKLIUHN, YMETh PEHIaTh CUCTEMBI IBYX
JMHEHHBIX ypaBHEHUH, YMETh PeIlaTh TEKCTOBBIE 33/1a4U ajJreOpanyeckKuM METOIOM.

7-8xnaccwl (2eomempusi):



YMETh MOJIH30BATHCS S3BIKOM T'€OMETPUH JJIST OMTUCAHISI PEAMETOB OKPY)KAIOIIETO MUPa, YMETh
pacro3HaBaTh FT€OMETPHUYCSCKUE PUTYPBI, pa3anyaTh UX B3aUMHOE PACHOJIOXKEHHE, YMETh H300paKaTh
reoOMEeTpUYECKHe (PUTYPBI, YMETh BBIIOJHATh YSPTEKH 0 YCIOBHIO 33]1a4, YMETh JJOKa3bIBaTh TEOPEMBI
0 MapauIETFHOCTH MPSIMBIX C UCTIOIB30BAHUEM COOTBETCTBYIOIIUX MPU3HAKOB, YMETh BEIYUCIISTH
3HAUCHUS TEOMETPUUECKUX BEIMYUH (IJIMH, YIJIOB, IUIOIIAEH ), 3HATh U YMETh JOKa3bIBaTh TEOPEMBI O
CyMMe YTJIOB TPEYroJIbHUKA U €€ CIIEACTBHS, 3HATh HEKOTOPHIE CBOMCTBA M MPU3HAKU MPSIMOYTOIBHBIX
TPEYTOJIbHUKOB, YMETh PEIIaTh 33/1a4d Ha TOCTPOCHHE.

9knacc (ancebpa):

apudMeTHIecKue ICHCTBHS C PalMOHAILHBIMH YHCIaMH, TIPE0OPa30BaHKsi MHOTOUYJICHOB,
anredpandeckux ApoOei, CBOMCTBA CTENEHN ¢ HATYPAIbHBIM TIOKa3aTesieM, IIPOrPECCHH, YPaBHEHHUE C
OJTHOM MepEeMEHHOM, CHCTEMBI YpaBHEHHI, HEPABCHCTBA C OJJHOM MEPEMEHHOM U MX CHCTEMBbI, (DYHKIIUH:
y = kX, y=kx+b, y=x 2, y= X 3, y= x n, y= ax 2+bx+c, ux cBoicTBa u rpapuKu.

Yxnacc (ceomempus):

HayvaJbHbBIE TOHITHA U TEOPEMbI T€OMETPHH, TPEYTOJILHUK, €0 CBOMCTBA, paBEHCTBO U MOA00He
TPEYroJIbHUKOB, PELICHUE TPEYTOJIbHUKA, YETBIPEXYTOJIbHUKHA U MHOTOYT OJIbBHUKH, OKPY>KHOCTb U KPYT,
HU3MEPEHUE T€OMETPUUECKUX BEJIMUHMH, BEKTOPBI.

10-11knacc (ancebpa u navana ananu3sa).

YMETB IPOU3BOANTE BBIUYUCIICHUS C JEHCTBUTEIBHBIMHU YNCIIaAMH, 3HATH ONPENEICHNS U CBOMCTBA
apr(MeTHIecKoro KOpHS N-il CTeneH , CTeTeH! C IEHCTBUTEIHHBIM IT0Ka3aTeleM, TPUTOHOMETPHYECKHE
(dopMyIbl. YMETh BHIOJHSITH IPE0OPA30BaHUS HECIIOKHBIX HPPALMOHANBHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX BBIPAXKCHUH, YMETh pelllaTh HECIOKHBIC allreOpanyecKre, TPUHIOHOMETPUIECKUE
ypaBHEHHsI, HEPaBEHCTBA, 3HATh OCHOBHBIE CBOMCTBA (DYHKLHUI M YMETh CTPOUTH HX IPpaduKH, yMETh
HaXOJUTh NPOU3BOJAHbIEC (GYHKIHMH, TONIB3YsICh MpaBuiIaMu AU depeHInpoBaHusl, MOHUMATh
MEXaHUYECKUH U T€OMETPUUECKUI CMBICI IPOM3BOIHON, IPUMEHATH IPOU3BOJHBIE ISl HCCIIEIOBAHMS
(GYHKIMH ¥ TOCTPOSHHUS UX TPaGUKOB B HECIOKHBIX CIydasX.

10-11knaccol (ceomempust).

YMETh pelIaTh MPOCTHIC 3a4a4X 10 BCEM U3YUCHHBIM TEMAaM, BBIIIOJJIHAA CTCpeOMeTpI/I‘IeCKI/Iﬁ YCPTCK,
YMETH ONMUCBIBATHL B3AUMHOC PACIIOJIOKCHUC TPAMBIX U IUIOCKOCTEH B MIPpOCTPAaHCTBE, YMETH
AaHaJIM3UPOBATH B HpOCTCﬁLHPIX ClIydadX B3aMMHOC pacClOJIOKCHUC 0OBEKTOB B OpOCTPaHCTBE, YMCTh
I/I306pa)KaTL OCHOBHBIC MHOT'OYT'OJIbHHUKH; BBIIIOJIHATH YCPTCKU 110 YCIIOBUIO 3a4a4, YMCTh CTPOUTH
HpOCTeﬁMHe CCUCHUA KY6a , IPU3MBI, TIUPpAMUbI, YMETh PCIIATh IINIAHUMCTPUICCKUC U HpOCTeﬁmHe
CTEPECOMETPUIECCKUE 3aJa9U HAa HAXOXKIACHUE TCOMETPUICCKUX BEJIMIHUH (,Z[J'II/IH, YTJIOB, r[nomaz[eﬁ), YMETH
HCIOJIB30BAaTh IPH PCIICHUN CTCPCOMCTPUICCKUX 3a/Ja9 INIAHUMCTPUICCKUC (baKTLI 1 MCTOBI.

7-9 xnaccel (BepOSTHOCTh U CTAaTUCTHKA):

Yurare uHbOpMALUIO, MPEACTABICHHYIO B TaONWIAX, HA AUarpaMMax, HpPEeICTaBJIsATh JaHHBIC B
BHJIE TaOIUI, CTPOUTH TUarpaMMBbl (CTOJIOMKOBEIE (CTOI0YATHIE) U KPYTOBBIE) 10 MACCHBAM 3HAYCHUH.
OnucpIBaTh U UHTEPIIPETUPOBATH peasIbHBIE YUCIOBbIC JaHHbIE, IPE/ICTABIICHHBIEC B TA0IUIIAX, Ha
Iuarpammax, rpaukax.
Hcnone3oBath  [yii  ONMCAHMS  JTAHHBIX ~ CTaTUCTUUECKUE  XaPaKTEPHCTHKH:  CpeIHee
apudMeTHIecKoe, MeraHa, HauOoplIee U HauMEHbIIIee 3HAYCHUS, pa3Max.
Hmeth mpencTaBiieHUEe O CIy4alHOW W3MEHYMBOCTH Ha MpHUMEpax LeH, (U3MYCCKUX BEIHYUH,
AQHTPONOMETPUUYECKHX JAHHBIX, UMETh NPE/ICTABICHNAE O CTATHCTHYECKON YCTOMYMBOCTH.



OnepupoBaTh MOHATHSIMA: MHOKECTBO, MTOJMHOXECTBO, BBIIIOIHSITH OTIEPAIIUN HaJl MHOKCCTBAMMU:
0o0BeIMHEHNE, TIepeceucHue, JOTOTHCHUE, IEPEUYHCIATh AJIEMEHTHl MHOXKECTB, MPHUMEHATH CBOWCTBa
MHOKECTB.

Hcnonp3oBath Tpaduveckoe MpeCcTaBIeHHe MHOXKECTB W CBS3CH MEXKIY HUMHU IS OTHCAHUS
MIPOLIECCOB U SIBJICHUI, B TOM YHUCIIE IPU PEIICHUY 3a/1a4 U3 JIPYTUX YU4EOHBIX MPEIMETOB U KYyPCOB.

Hcnonb3oBaTh onMcareabHbIE XapaKTEPUCTUKH ISl MACCUBOB YHUCIIOBBIX NTaHHBIX, B TOM YHCIIE
CpEeHUE 3HAYEHUS U MEPBI PaCCEUBaHUA.

Haxonute 9acToThl 3HaY€HW W YacTOTHI COOBITHA, B TOM YHCJE IMOJB3YICh pe3yabTaTaMu
MPOBEEHHBIX U3MEPEHUHN 1 HAOIIOICHHIA.

HaxonuTe BEpOSITHOCTH CIyJ4alHBIX COOBITHH B HW3yYEHHBIX OTBITAX, B TOM YHCJIC B OIBITAX C
PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMHU COOBITHUSIMH, B CEpUSAX HUCHIBITAHWN IO TIEPBOTO yCIeXa, B CEpHsIX
ucnbITanuil bepryiu.

10-11 kmacchl (BEpOSATHOCTh M CTATHCTHKA):

CB00OOTHO OomepupoBaTh MOHATHAMHE: Tpad), TUIOCKHUHA Trpad, CBsI3HBINA rpad, myTh B rpade, Ieb,
UK, IEPEBO, CTENIEHb BEPIIUHBI, IEPEBO CITYIAHOTO SKCIIEPUMEHTA,;

CBOOOZHO ONEpUPOBATh TMOHATHAMHU: CIyYalHBIA JKCIEPUMEHT (ONBIT), CIydaifHOe COOBITHE,
3JIEMEHTapHOE CIy4aliHOe COOBITHE (IIEMEHTAPHBIN HCXO0/1) CIy4aifHOTO OIbITa, HAXOJUTh BEPOSITHOCTH
COOBITHH B OIIBITaX C PABHOBO3MOYKHBIMH DJIEMEHTAPHBIMH COOBITHSIMU;

HaXOJWTh M (OPMYJIMPOBATH COOBITHS: TEpeceueHHe, OOBEIUHEHUE TAHHBIX COOBITHIA, COOBITHE,
MIPOTUBOIIONIOKHOE JAHHOMY, WCIIONB30BaTh AWArpaMMbl Jiiliepa, KOOPAWHATHYIO MPSIMYIO IS PELICHHS
3a7a4, MOJb30BaThcsl (DOPMYIIOH CIOMKEHUS BEPOATHOCTEH IJisi BEPOSTHOCTEH ABYX W TpeX CIydalHBIX
COOBITHI;

OIIEPHUPOBATh MOHATHUAMM: YCIIOBHAsA BEPOATHOCTb, YMHOXKCHUC BepOiITHOCTefI, HE3aBUCHMBIC CO6BITI/I$I,
JIEPEBO CIyYaHOTO HKCIIEPHUMEHTA, HAXOAUTh BEPOSTHOCTH COOBITHI ¢ TOMOIIBIO MPaBUIia YMHOKEHUS,
JiepeBa CITy4aiHOTO OMbITa, UCIOIb30BaTh (POpMYITy MOTHON BepoaTHOCTH, popmyiy baiteca npu pernieHnn
3agad. OnepupoBaTh NOHATHAMU: AUCIIEPCHUS, CTAHAAPTHOE OTKIIOHEHUE CIy4YaitHON

BEJIMYMHBI, TPUMEHSTH CBOWCTBA JUCIICPCUH CITyYalHOM BeIMYHHBI (pactpeesieHust) IPH PEIICHUN

3aj1a4, BEIYUCIATH AUCIIEPCHIO U CTAHAAPTHOE OTKJIOHEHHE T€OMETPHIECKOTO U ONHOMHUAIILHOTO
pacnpeneiaeHui.



