COIrMACOBAHO COIrNACOBAHO ~YTBEPXIOEHA
Mpencenatens ynpaenswLero Meparornyeckum coBeToMm OY «Bu3anHckas
COBET. MAQY «BusuHckas COLL» 4 cou
5‘% C.B.PygueHko Mpotokon Ne 1 0129.08.2025r OM.Kono6osa
MpoTékon Ne 1 ot 29.08.2025r. MpoTtokon Ne 3 0122.12.2025r 29.08.2025r
MpoTtokon Ne 3 oT 22.12.2025r. MpoTokon Ne 5 0117.02.2026r TONHEeHNAMM
ot 22.12.2025r

MpoTokon Ne 5 ot 17.02.2026r.

MpunoxeHue Ne 6

K OCHOBHOI obpasoBaTenbHOM
nporpaMmme OCHOBHOro obLuero
obpasoBaHus

MAOY «BbuanHckas COLL»,
YTBEPXXAEHHON NPUKA3OM

oT «29» aBrycta 2025 r. Ne 89 - O[]

PABOYAA MPOrPAMMA
yye6HoOro npeamMeta «BeposATHOCTb U cTaTUCTUKA»
ansa obyyatowmxcs 10-11 knaccos



NOACHUTENIbHAA 3ANMUCKA

Paboyas nporpamma y4ebHoOro kypca «BepoaATHOCTb W CTaTUCTMKa»
6asoBoro ypoBHs Ans oby4varowmxca 10 —11 knaccoB paspaboTtaHa Ha OCHOBeE
depepanbHOro rocygapCTBeHHOro obpasoBaTenbHOro CTaHgapTa CpegHero
obuwero obpasoBaHuA, C Y4YETOM COBPEMEHHbBIX MUPOBLIX TpeboBaHu,
npeabsaBnseMblX K MmaTeMaTtMyeckoMy obGpasoBaHWUio, U Tpaguumi pOCCUNCKOro
obpasoBaHusa. Peanusaums nporpammbel obecrneynBaeT oBnageHne KIYeBbIMU
KOMMNEeTEHUNAMM, COCTaBMAIOLWMMN OCHOBY AS11 CaMOPa3BUTUA N HEMNPEPLIBHOIO
06pa3oBaHus, LEenoCTHOCTb OBLLEKYTbTYPHOrO, IMYHOCTHOIO 1 NO3HaBaTENbHOMO
pa3BUTUS NIMYHOCTUN OBYyYaroLLMXCS.

LIEJTU U3YHEHUA YHEBHOIO KYPCA

Y4yebHbIn Kypc «BepoAaTHOCTb M cTaTuCcTMka» 6a30BOro YpoBHS SBMSIETCSA
NpoLOSMKEHNEM N pas3BUTUEM OLHOUMEHHOro y4ebHoro Kypca 6a3oBOro ypoBHS
ocHoBHOWM wkonbl. Kypc npegHasHayvyeH anst oopMmpoBaHus y oOy4datoLmxcs
CTaTUCTUYECKOW KyNnbTypbl WU MOHUMAHUA pPONU TEOpUN BEPOSATHOCTEN Kak
MaTemMaTM4eCKOro MHCTPYMEHTa AN U3y4yeHUs CriydamHbIX CODbITUIA, BENMUYUH U
npoueccoB. [lpn mn3yyeHun Kypca oborawjaroTcs npeactaBneHns yvalmxca o
MeTodax WUcCnegoBaHUsi M3MEHYMBOrO Mupa, pas3BMBaeTCs  MNOHUMaHue
3Ha4YMMoCTM M OBWHOCTM  MaTeMaTU4ecKMx MeTOOOB  MNO3HaHWA  Kak
HEOTHLEMSIEMOWN YacTN COBPEMEHHOIO €CTECTBEHHO-HAY4YHOr0 MUPOBO33PEHMUSI.

CopepxaHue Kypca HanpasfeHo Ha 3akpenfneHne 3HaHUK1, NofyYeHHbIX Npu
N3Yy4YEHUM Kypca OCHOBHOW LLKOSIbl U Ha pas3BUTUE NpenCcTaBneHnn O cnyvyanHbiX
BENMUYMHAX N B3aUMOCBA3AX MeEXAY HUMW Ha BaXHbIX MNpuUMepax, CHXeTbl
KOTOPbIX MOYEPMHYThI U3 OKPY>KatoLLEero Mmpa.

B cooTBeTCTBMM C yKasaHHbIMU Lendamu B CTPYKType yyebHOoro Kypca
«BepoaTHOCTb M cTaTUCTMKa» cpedHein LKomMbl Ha 6a30BOM ypOBHE BblAerneHbl
cnefylowme OCHOBHble coaepxaTtefbHble nuHuK: «CnyyanHble CcobbITUS U
BEPOSATHOCTUY, «CnyYyanHble BENUYMHBI U 3aKOH BONbLUMX Ynucen».

BaxHylo 4yacTb Kypca 3aHMMaeT U3yYeHMe T[eoMeTpU4ecKkoro Wu
BMHOMManbHOro pacnpeaeneHnin 1 3HaKOMCTBO C UX HENPEPbIBHbLIMU aHarioramm
— nokasaTtesnbHbIM 1 HOpManbHbIM pacnpegeneHnsamMu.

CopepxaHve nuHUM «CriydarHble COObITUA W BEPOATHOCTU»  CRYXUT
OCHOBOW Ansa hopMUPOBaHUS NpeacTaBneHn O pacnpeaeneHnn BeposaTHOCTEN
MeXay 3Ha4YeHMUsIMU CryYalHbIX BENMYMH, a Takke 3Ta NiMHUA Heobxoamma Kak
6asa gnsa u3yvyeHus 3akoHa 6onblmx uymucen — dyHAaMeHTanbHOro 3aKoHa,
AencTeylowero B npupoge n obuwecTBe U MMELWero maTeMaTu4ecKyto
dopmanunzauuto. Cam 3akoH BornbLINX Yncen npeanaraeTcs B 03HaKOMUTENbHOM
dopMe ¢ MMHMManbHBIM UCMNOSIb30BaHMEM MaTeMaTu4eckoro oopmanmama.

TemMbl, cBfi3aHHble C HeNpPepbIBHbIMK  CryYauWHbIMW  BENUYUHaAMW,
aKUEHTUPYIOT BHUMaHWE LUKOSIbHMKOB Ha OMUCAHUM N U3YYEHUU CIlyvYanHbIX
SABNEHUN C NMOMOLLBIO HenpepbiBHbIX YHKUMA. OCHOBHOE BHUMaHue yaenseTtcs
nokasaTeribHOMY U HOpMarnbHOMY pacrnpegeneHnam, npyu 3ToMm npeanonaraeTcs
O3HaKoMuUTENbHOE u3yvyeHMe MmaTepuana ©6e3 [gokasaTenbCTB MNPUMEHSIEMbIX
doakToB.



MECTO KYPCA B YYEBHOM INJIAHE

Ha wu3yyeHne kypca «BepoaATHOCTb M cTaTUCTMKa» Ha 06a3o0BOM YpOBHE
oTBoanTcs 1 4ac B Hegemno B TeYeHMe Kaxaoro roga oby4veHus, Bcero 68
y4ebHbIX YacoB.

COOEPXAHUE YYEBHOIO KYPCA

10 KITACC

MpeactaBneHne paHHbIX C nomMmowbtko Tabnuy u anarpamm. CpegHee
apupmeTnyeckoe, MeanaHa, Hanbonbllee U HaMMeHblUee 3Ha4YeHud, pasmax,
Ancnepcust U cTaHgapTHOE OTKITOHEeHME YNCHOBbLIX HabopOoB.

CniyyainHble 3KCnepuMeHTbI (OMNbIThbl) U CryYanHble COObITUA. QNiEMEHTapHbIe
cobbiTna (ncxogbl). BeposiTHOCTbL crnyyanmHOro cobbiTvs. Bnu3ocTb 4acToTbl U
BEPOATHOCTU  CcOObITMA.  CnyyanHble  OMblITbl  C  PaABHOBO3MOXHbIMMU
anemMeHTapHbiMn  cobbiITuaAMU.  BeposiTHOCTM  cobbiITUM B oOnbliTax €
PaBHOBO3MOXHbIMU 3fIEMEHTaPHbLIMWN CODBITUSMM.

Onepauun Hag cobbITUSAMN: nepeceveHue, obbeavHeHue,
NPOTUBOMNOMOXHbIE COBbLITUA. [Ouarpammbl  Ounepa. Popmyna CnoxeHus
BEPOSATHOCTEN.

YcnoBHas BEpPOATHOCTb. YMHOXeHWe BepoATHOCTeW. [lepeBO crnyyanmHoro
akcnepumeHTa. Popmyna NonHoON BEpPOATHOCTU. HesaBucHMMble COBbLITUSA.

KombuHaTopHOe npaBuno yMHOXeHUs. [NepectaHoBku 1 hbaktopuan. Yucno
coyeTaHunin. TpeyronbHuk MNMackansa. opmyna 6uHoma HbloToHa.

BuHapHbIV criydarHbin onbIT (MCnbiTaHue), ycrnex n Heyaada. Hesasucumble
ucnboltaHnda. Cepuss HesaBUCUMbIX WUCMbITaHUA 00 nepBoro ycnexa. Cepwus
He3aBUCUMbIX UCNbITaHUN BepHynnu.

CnyvanHaa BenuuuMHa. PacnpepgeneHue BeposiTHocTen. [duarpamma
pacnpegeneHuns. MNMpumepbl pacnpegerneHnin, B TOM 4Yucrie, reomeTpuyeckoe u
BuHOMManbHoe.

11 KINTACC

UucnoBble XapakTepuUCTUKM  CrydamHbIX  BENUYMH:  MaTemMaTuyeckoe
oXugaHue, gucrnepcuss M craHgapTHoe OTKNnoHeHue. [pumepbl NPUMEHEHUS
MaTemMaTM4YeCKOro OXuaaHusi, B TOM Ynicne B 3agadax U3 NoBCEAHEBHOW >XU3HW.
MaTtemaTudeckoe oxunaaHne GuHapHoW crnyvyanHon BennymHbl. MatemaTtuyeckoe
OXmgaHuve CyMMbl CriydauHbIX BenuvyuuMH. MaTtemaTtuyeckoe oxugaHue u
Ancrnepcusi reomeTpmnyeckoro u BHoMmasnbHoOro pacnpegeneHui.

3akoH 6onblMX 4Mcen M ero porfib B Hayke, npupoge n obuiectse.
BbIGOpOYHLIA METOA UCCreaoBaHUN.

Mpumepbl HenpepbiBHbIX CRy4YanHblX BenUYUH. [lOHATME O NIOTHOCTU
pacnpefeneHnda. 3agayv, nNpuBoAAWME K HOPManbHOMY pacnpenerieHuio.
[MoHATME 0 HOpMarnbHOM pacnpeneneHun.

NMIMAHUPYEMbIE PE3YJIbTATDI



JINYHOCTHbIE PE3YJIbTATbI

JInyHOCTHBLIE pe3ynbTaTbl OCBOEHUA NporpaMmbl  y4ebHOro npegmeTa
«MaTtemaTuka» xapakTepusyrTcs:

paxxpgaHcKoe BocnuTaHue:

CchOpMMPOBAHHOCTbLIO FPaXKAAHCKOM NO3nLMM 06Yy4atoLLEroca Kak akTUBHOIO
M OTBETCTBEHHOrO urfeHa poccunickoro obuwlectBa, nNpeacTaBfeHneM o
MaTeMaTU4eCKMX OCHOBax (PYHKLUMOHUPOBAHUS PasfiNYHbIX CTPYKTYP, SBIEHUWN,
npouenyp rpaxgaHckoro obuwectBa (BblGopbl, OnMpocbl M Mp.), YMEHWEM
B3aMMOLENCTBOBaTb C COUMaNbHLIMW MHCTUTYTaMW B COOTBETCTBUM C UX
PYHKUMAMU N HA3HAYEHNEM.

MaTpuoTnyeckoe BocnuTaHume:

COOPMMPOBAHHOCTBI POCCUMNCKOWN MPaXKa4aHCKOM MAEHTUYHOCTHN, YBaXKEHUS K
NPOLLSIOMY M HAacTOSALWEMY POCCUNCKON MaTeMaTUKN, LEHHOCTHLIM OTHOLLEHNEM K
OOCTUXEHUSIM POCCUNCKNUX MaTEMATUKOB N POCCUNCKON MaTEMaTUYECKON LLKOSbI,
K MCNOMb30BaHWMIO 3TUX LOCTUMXKEHWUW B OPYrnx Haykax, TexXHOMorusx, cdepax
9KOHOMMUKM.

[yxoBHO-HpaBCTBEHHOro BOCNUTaHUSA:

OCO3HaHMEM OYXOBHbIX LLleHHOCTEeNn POCCUNCKOro Hapoaa;
C(hOpMUPOBAHHOCTLID HPABCTBEHHOrO CO3HAHWUS, IJTMYECKOro MOBEAEHMUS,
CBSI3@aHHOIO C NPAKTUYECKUM NPUMEHEHMNEM AOCTUXKEHUN HAYKN U OEATENBHOCTLIO
YYEHOro; OCO3HaHMEM JIMYHOIO BKNaga B NOCTPOEHME YCToMYMBoro dyayuiero.

AcTeTnyeckoe BOCNUTaHue:

9CTETUYECKMM OTHOLLUEHMEM K MUPY, BKMOYask SCTETUKY MaTeMaTU4ECKUX
3aKOHOMepPHOCTEN, 0OBEKTOB, 3agaq, peLleHnn, paccyxgeHun;
BOCMPUMMYMBOCTBIO K MaTEMaTUYECKMM acnekTamMm pasfinyHbIX BUOOB UCKYCCTBa.

Pusnyeckoe BocnmTaHme:

C(POPMUPOBAHHOCTLID YMEHUA MNPUMEHATb MaTeMaTuyeckue 3HaHUA B
MHTepecax 340poBoro n 6eszonacHoro obpasa XK1U3Hun, OTBETCTBEHHOIO OTHOLLEHUSA
K CBOEMY 300pOBbl0 (300p0OBO€E NUTaHue, cbanaHCUpoBaHHbBIAN PEXUM 3aHATUN U

oTabIxa, perynsipHas chmsmnyeckas aKTMBHOCTb); cpmsmyeckoro
COBEPLLEHCTBOBAHMWS, npu 3aHATUAX CNOPTMBHO-0300POBUTENBHOW
OeATenbHOCTbHO.

TpyaoBoe BocnuTaHue:

FOTOBHOCTbIO K TpyAy, OCO3HaHMEM LIEHHOCTU TPYAONtodus; MHTepecoM K
pasnuyHbiM cdepam npodeccnoHanbHOM OesATenbHOCTW, CBS3aHHbIM C
MaTEMaTUKOM N €€ MPUNOXEeHUsAMU, YMEHMEM COBEpLUaTb OCO3HaHHbIA BbIGOP
Oyoywen npodeccun n peanu3oBbiBaTb COOCTBEHHbIE XXW3HEHHbIE MNaHbl;
FOTOBHOCTbIO M CMOCOBHOCTLIO K MatemaTudeckomy o6pasoBaHuio U
camMoobpas3oBaHUIO Ha NPOTSHXKEHUN BCEN XMU3HWU; FOTOBHOCTbKD K aKTUBHOMY
y4acTuIO B PELLEHMM NPaKTUYECKNX 3a4ay MaTeMaTUYECKON HanpaBneHHOCTMU.

JKonornyeckoe BoCnutaHue:

CHhOPMUPOBAHHOCTBIO 3KOSTIOrMYECKOM KyNnbTypbl, MOHUMaHMEM BIUAHUS
coumanbHO-39KOHOMNYECKNX MPOLIECCOB HAa COCTOSIHME MPUPOAHON U coLManbHOM
cpedbl, OCO3HaHMeM rnobanbHOro Xxapaktepa 9KOMnormvyecknx npobnem;
OpueHTauMen Ha NpMMEHEHNEe MaTeMaTMYECKUX 3HAHUW AN pelleHus 3agadv B



obnacTu okpyxatoLen cpeqpl, NI1aHMPOBaHUS MOCTYNKOB N OLLEHKM NX BO3MOXHbIX
nocrneacTBU ONA OKpyXatoLen cpeabl.

LileHHOCTM Hay4YHOro No3HaHus:

ChOPMUPOBAHHOCTBIO MUPOBO33PEHNSA, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  Haykm W OOLLECTBEHHOW MpPaKTUKM, MNOHUMaHUEM
MaTemMaTM4eCKON Hayku Kak cepbl YyenoBevdeckon AeATerbHOCTU, 3TanoB eé
pasBuUTUS M 3HAYUMOCTW ANSA pasBUTUS UMBUNU3AUUKN; OBNagEHMEM S3bIKOM
MatemMaTMku U MaTeMaTU4eCKoM KyrnbTypou KakK CpPeAcTBOM MO3HAHUA MUpPa;
FOTOBHOCTbIO OCYLLECTBIISATb MPOEKTHYI0 U UCCNefoBaTeNbCKyo OeATeNnbHOCTb
NHOVBMOYaNbHO U B rpymnne.

METAMNPEOMETHbIE PE3YJIbTATbI

MeTanpeameTHble pesynbTaTbl OCBOEHUS NMporpaMmmbl y4ebHoro npegmeTa
«MaTtemaTunka» XapakTepusyTcs oBriageHnem yHMBEpCcasbHbIMM
no3HasamesibHbIMU OelicmeusiMu, yHuUgepcasbHbIMU KOMMYHUKamueHbIMU
delicmeusiMu, yHUBepcasibHbIMU pea2yriaimugHbIMuU delicmeausimu.

1) VYHueepcasbHble no3HaeamesibHble Oelicmeus, obecrnedyusarom
¢opmuposaHue 6a308biIX KO2HUMUBHbLIX rpouyecco8 obyyarouwjuxcs (ocgoeHue
Memodo8 [103HaHUsl  OKpyXawwe20 Mupa; [PUMeHeHuUe  J102U4eCKUX,
uccredosamersibCKUx orepayud, ymeHul pabomams ¢ uHghopmauvued).

Ba3oBble nornyeckue AenNcTBUA:

e BbISBMATb n XapakTepusoBaTb CYLLLECTBEHHbIE NPU3HaKK
MaTeEMaTUYECKNX OOBHEKTOB, MOHATUN, OTHOLUEHU MeXOYy MOHATUAMMU;
dopmynmpoBaTb onpeaeneHnst NOHATUN; YCTaHaBMBaTb CyLLECTBEHHbIN
NpuU3HaK Knaccudukaumm, ocHoBaHuUs AN 0boOLeHUss U CpaBHEHWUS,
KpuTepum NnpoBOAMMOro aHanuaa;

e BOCNpUHUMATL, opMynupoBatb W nNpeobpas3oBbiBaTb CYyXOEHUSN:
yTBEPAUTENbHbIE N OTpULaTenbHble, €ANHUYHbIE, YacTHble N obLue;
YCITOBHbIE;

e BbISBNATbL MaTemaTUdeckme  3aKOHOMEPHOCTW,  B3aUMOCBSA3M W
npoTmBopeyns B pakTax, AaHHbIX, HabMoOeHnax n yTBEepPXKOAEHUSX;
npegnaratb  Kputepum  OnNs  BbISIBNEHUS  3aKOHOMEPHOCTEN MU
NpPOTUBOPEYUN;

e [enaTb BblBOAbl C WUCMOSMb30BaAHNEM 3aKOHOB FNOMMKW, OEAYKTUBHbLIX W
MHOYKTUBHbBIX YMO3aKITHOYEHUIN, YMO3aKNioYeHNn No aHanoruu,

e [MpPOBOAUTbL  CaMOCTOSTENbHO  AoKaszaTenbCTBa  MaTemMaTUYeCcKuUX
YyTBEPXOEHUN (MPAMbIE U OT NPOTMBHOIO), BbICTpanBaTb aprymMmeHTaumio,
NPUBOANTL NPUMEPbI U KOHTPNpuUMepbl; 060CHOBLIBAaTb COOCTBEHHbIE
CY>XOEHMS 1 BbIBOAbI;

e BblbMpaTb cnocob peweHus yyebHon 3agjaym (cpaBHMBATb HECKOJIbKO
BapuMaHTOB pelleHusi, BblOMpaTb Haubonee noaxogsawmm C Y4ETOM
CaMOCTOATENbHO BblAESNIEHHbIX KpUTEPUEB).

Ba3oBble nccnegoBaTenbCKue AeMCTBUSA:

e LCMOMb30BaTb BOMPOCHI KaK UCCNeaoBaTENbCKUN MHCTPYMEHT NO3HAHUS;
dopmynupoBaTb BOMNPOCHI, (PUKCUPYIOLLNE MpOTMBOpeYne, npobnemy,



ycTaHaBnMBaTb WUCKOMOe W [OaHHoe, dopMupoBaTb  rMNoTesy,
apryMeHTUMpoBaTh CBOK MO3ULMIO, MHEHME;

nNpoBOAUTb CaMOCTOSATENbHO CnnaHMpoBaHHbIN 9KCMEPUMEHT,
nccnegoBaHMe MO YCTAHOBMEHUIO OCOOEHHOCTENM MaTemMaTU4ecKoro
oO6bekTa, SBNEHUs, MpoLecca, BbISIBIIEHUIO 3aBUCUMOCTEN Mexay
o6GbeKkTaMu, ABNEHUSMU, NpoLeccamu;

caMoCTOsITeNIbHO  popMmynunpoBaTb  0000WEHNs U BbiBOAbl MO
pe3ynbTataM NpoBeAEHHOro HabmnwaeHusi, uccnenoBaHUsi, OLEeHUBaTb
[OCTOBEPHOCTb MOMYYEHHbIX Pe3ynbTaToB, BbIBOAOB 1 0000LEHUN;
MPOrHO3MpoBaTb BO3MOXHOE pas3BUTME MpoLlecca, a Takke BblABUraThb
NPeanonoXeHWs1 O ero pasBUTUN B HOBbIX YCIOBUSIX.

PaboTa ¢ nHcpopmaumen:

BbISABATL AePnUnTbl MHOPMaLUUK, AaHHbIX, HeOBX0ANMbIX ONs oTBEeTa
Ha BOMNPOC N ANA peLleHns 3agayu;

BolbupaTb  MHOpPMaUMIO M3 UCTOYHUKOB  pasfinyHbiX  TUMOB,
aHanuMampoBaTb, CUCTEMATU3NPOBATb M MHTEPNPETUPOBAaTbL MHOPMALINIO
pasnu4YHbIX BUOOB U hOpM NpeacTaBneHuns;

CTPYKTYpMpOBaTb MHGOpMaLUIO, NPeaCTaBNATb €€ B pasfinyHbIX popmax,
NNNICTPUPOBaTbL rpadouyecku;

oLeHuBaTb HaO&XHOCTb NHpopmaumm no CaMOCTOSATENTbHO
ChOpMYSIMPOBAHHbBIM KPUTEPUAM.

2) YHuseepcanbHble KOMMYyHUKamueHble Oelicmeus, obecredyugatom
cghopMuUpO8aHHOCMb couuaribHbIX Ha8blKko8 0byYaroUWUXCS.
Oo6LweHwe:

BOCMPUMHMMATb W (OPMYNUPOBaTb CYXAEHWSS B COOTBETCTBUM C
YCIOBUAMMU U LeNsiMn oBLLEeHUS; ICHO, TOYHO, rPaMOTHO BblpaXkaTb CBOHO
TOYKY 3PEHUSI B YCTHbIX N NMUCbMEHHbBIX TEKCTAx, AaBaTb MOSICHEHMS MO
X04y peLueHus 3agavm, KOMMEHTMPOBATL NOMYYEHHbIN pe3ynbTar;

B Xoge obcyxaeHust 3agaBaTb BOMPOCHI MO CyllecTBYy obcyxaaemoun
TeMbl, NPo6nembl, pelaeMon 3agaym, BbickasbiBaTb MOEWN, HALENEHHbIE
Ha MOWCK pELLEHMsI; CONOCTaBNATb CBOU CYXXAEHUSA C CYXXOEHMAMU OPYTrX
YyYaCTHUKOB Ananora, oGHapyuBaTb pasnuyne n CXoACTBO MO3UNLUNA; B
KOPPEKTHOM hopMe hopMynnpoBaTh pasHOoracusi, CBom BO3paKeHus;
NpeacTaBnsaTb  pe3ynbTaTbl  pelweHns  3adadn,  3KCNepUMEHTa,
nccnenoBaHUs, NPoeKkTa;  caMocTosTenbHO  Bblbupatb  dopmart
BbICTYMNSIEHMS C Y4ETOM 3a4ay npe3eHTaumm u ocobeHHOCTEN ayanTopun.

CoTpyAHUYecTBO:

NMoHMMaTb WU WUCMONb30BaTb  MpPeMMyLlecTBa  KOMaHAHOM U
nHguemuayanbHon paboTbl Npy peweHun y4vebHbiX 3agay; NpUHUMATb
uenb COBMECTHOW  OesATenbHOCTW, NMaHMpoBaTb  OpraHusauumio
coBMecTHOM paboTbl, pacnpegoenaTs Buabl paboT, goroBapmBaTtbhbCs,
obcyxaaTtb npouecc u pesynbtat paboTbl; 0606WaTh MHEHUSA HECKOMNBKNX
noaen;

yyactBoBaTb B [IpynnoBbix dopmax pabotbl (obcyxaeHusi, obmeH
MHEHWIN, «KMO3roBbl€ LUTYPMbI» N UHbIE); BbINOMHATL CBOK YacTb paboTbl
N KOOpAWHMPOBATL CBOW [OEUCTBUA C APYrMMW YreHamu KoMaHAabl;



OLeHMBaTb KayecTBO CBOEro BKMaga B OOWMW NPOOYKT MO KpUTEPUNAM,
ChOpMYSIMPOBAHHBIM Y4aCTHUKaMN B3auMOLENCTBUS.

3) YHueepcarnbHble  peeynsmueHble Oelicmeusi, obecrieqyusarom

opmuposaHUe CMbIC/I08bIX yCMaHOBOK U XU3HEHHbIX HagbIKo8 JITU4HOCMU.

CamoopraHusauums:

COCTaBNATb NNaH, anropuTm peLleHns 3agayum, BbibupaTtb cnocob pelleHus

C YY4ETOM  UMEILINXCA  PECYPCOB U  CODOCTBEHHbLIX  BO3MOXHOCTEWN,
aprymeHTMpoBaTb W KOPPEKTUPOBaTb BapWaHTbl pelleHMn C YYETOM HOBOW
MHdopMaLmK.

CaMOKOHTpOnb:

e BrageTb HaBblkaMW MO3HaBaTeNbHON pedekcn Kak OCO3HaHUS
coBepLlaeMblX JENCTBUA U MbICIIUTENbHbIX NPOLECCOB, UX pe3yrbTaTos,;
Bnagetb crnocobamu camonpoBEpPKW, CaMOKOHTPOSis npouecca U
pesynbTaTa peLeHUs maTemMaTUYeCcKon 3afauu;

e npeaBuaeTb TPYAHOCTWU, KOTOPblE MOTrYT BO3HUKHYTb MpPU  peLUEeHnn
3alayn, BHOCUTb KOPPEKTMBblI B [OEeATEeNbHOCTb Ha OCHOBE HOBbIX
00CTOATENBLCTB, AAHHbIX, HAWAEHHbIX OLWMOOK, BbISBNEHHbIX TPYAHOCTEN,;

e OUeHMBaTb COOTBETCTBME pe3ynbTata Uenn U YCroBusM, OOBACHATb
NPUYNHBI OOCTUXKEHUS UNN HEOOCTMXKEHUS pe3yfibTaToB OeATEeNbHOCTMH,
HaxoauTb OWNOKY, faBaTb OLEHKY NPUOBPETEHHOMY OMbITY.

NMPEOMETHBIE PE3YNIbTATbI!
10 KINNACC

K koHuy 10 knacca oby4yarlowmnnca HayumTbCs:

cB060OgHO onepupoBaTtb MOHATUAMM: rpadd, MIAOCKMIA rpadd, CBA3HbIN rpad,
nyTb B rpade, Uenb, UUKI, OEepeBO, CTeneHb BeplUuHbl, AepeBO Criy4yanHOro
9KCMNEPUMEHTa;

cBob0OgHO onepupoBaTb MNOHATUSIMU: CryYaWHbIA SKCNEPUMEHT (OnbIT),
cnyyanHoe cobbiTue, 3neMeHTapHoe cryvYanHoe cobbiTne (dnemMeHTapHbIN
MCXod) CryyYamHOro onbiTa, HaxoauTb BEPOATHOCTM COObITUM B OMblTax C
PaBHOBO3MOXXHbLIMWN 3f1IEMEHTaPHbLIMWN COBLITUAMMU;

HaxoauTb U opmMynupoBaTb CcObbITUA: nepeceyeHne, obObeauHeHue
OaHHbIX CcOObITUIA, COObITME, MPOTMBOMOSIOXKHOE [AHHOMY; WCMNOSb30BaThb
anarpamMmamu - Qunepa, KOOpAWHATHYH MNpAMyl0 AN pelweHus  3ajad,
nosfib3oBaTbCsl (POPMYISION CIOXEHUSI BEPOSATHOCTEN AN BEPOATHOCTEN OBYX U
Tpex criyd4arHblX COObITUMN;

onepvpoBaTtb  MOHATUAMM:  YCMNOBHAs  BEPOATHOCTb,  YMHOXeHue
BEPOSATHOCTEN, He3aBUCUMble CODOLITUS, AepeBO Cry4yanHOro 3KCNepUMEHTA,
HaxoOuTb BEPOATHOCTU COOLITUIA C MOMOLLBLIO MpaBuiia YMHOXEHUs, aAepesa
CrnyyarHOro onbiTa, UCNonb3oBaTb (POPMyIrly MOMHOW BEPOATHOCTU, hopmyny
Baneca npu peweHnn 3agay, onpeaensaTb HE3aBUCUMOCTb COBbITUIA MO hopMyre
1 NO OpraHmn3aunn cny4yanHoro SKCNepuMeHTa;




NPUMEHATb U3YYEeHHble KOMOMHATOPHbIE OPMYINblI ANA NepeynucreHns
9N1IEMEHTOB MHOXECTB, dfieMeHTapHbIX COObITUI Cry4YamHOro onbiTa, peLleHus
3agay no Teopum BEPOATHOCTEN;

cBobogHO onepupoBaTb  MNOHATUAMWU:  OWHAPHbLIA  CryYaWHbIA  ONbIT
(ucnbiTaHMe), ycnex U Heydada, He3aBUCUMbIe UCMbITAHUA, CepUsa UCMbITAHWUN,
HaxXo4uUTb BEPOSITHOCTU COOLITUIA: B CEPUMM UCMbITAHUW OO MEpPBOro ycnexa, B
cepun ucnblTaHnin bBepHynnu, B onbiTe, CBA3aHHO CO CryyanHbiM BblIGOpPOM K3
KOHYEeHOW COBOKYMHOCTU;

CcBOOOAHO OnepMpoBaTh MNOHATUAMU: CRyYarHas BenuynHa, pacnpegeneHme
BEPOATHOCTEN, AMarpaMmma pacnpegeneHns, buHapHasa crnyyanHasi BenuuuHa,
reomeTpudeckoe, GBUHOMManNbHoe pacnpenenexHue;

onepuvpoBaTb MOHATUAMMU: COBMECTHOE pacnpegerieHne OByX Crny4vanHblX
BENMMYMH, MCNOSb30BaTb Tabnuuy COBMECTHOrO pacnpegernieHnsa ayx crnyyamHblx
BENWYMH ONSA BblAENEHUS pacnpefeneHns Kaxaon BenvyuvHbl, ornpeaeneHuns
HEe3aBUCUMOCTU CITyHYanHbIX BENNYNH;

cB060O4HO OnepupoBaTh NOHATUEM MaTEMATUYECKOro OXMAAHUSA CRyYanHOn
BENWYUHLI (pacnpeaenexmst), NPUMEHSATb CBOMCTBA MaTeMaTUYECKOro OXuaaHus
npu peLweHnn 3agad, BblYUCNATb MaTeMaTUYECKOro oxngaHme GUHOMMansHOro un
reoMeTpu4ecKoro pacnpegeneHui;

cB060OgHO onepupoBaTb NOHATUSIMU: OUCNEPCUA, CTaHLAPTHOE OTKINOHEHWE
CNy4YanHOW BESIMYUHBI, MPUMEHATbL CBOMCTBA OUCMEPCUN CNYyYaWHOW BESIUYUHBI
(pacnpegeneHnda) npu peweHun 3agad, BbIMUCIATb UCNEPCU0 U CTaH4apTHOe
OTKITOHEHNE reoMeTprUYeCcKoro 1 BMHOMMHANBLHOIO pacnpeaeneHni.

11 KNNACC

K koHuy 11 knacca oby4arowmmncsa HayunTcs:

BblYMCNSATE BbIOOPOYHbIE XapaKTEPUCTUKM MO AaHHOW BbIBOPKE U OueHuBaTb
XapaKTEPUCTUKN TFeHepanbHOW COBOKYMHOCTU AaHHbIX MO  BbIOOPOYHbLIM
xapakrepuctnkam. OueHuBaTb BEPOATHOCTU COBLITUI U NPOBEPSATL MPOCTENLLNE
CTaTUCTUYECKNE rmnoTesbl, NONb3ySChb N3YyYEeHHbIMWU pacnpeneneHusamu;,

npuBoaMTL  NpUMepbl  3adad, MpuMBOAAWMX K MokKasaTerbHOMY
pacnpegeneHuo, 3agad, npuBOAAWMX K HOpMaribHOMY pacrpefeneHuio.
OnepupoBaTb MOHATUAMU: (PYHKUMA MNOTHOCTM BEPOATHOCTM MoKasaTenbHOro
pacnpeneneHus, dyHKUMSA NMNOTHOCTU BEPOSATHOCTH HOpMaIibHOro
pacnpegeneHns, yHKUNS NITIOTHOCTU 1 CBOMCTBA HOPMarnbHOro pacnpeneneHns;

onpeadensitb  KoaduuneHT  NMHEeNHOM  Koppensauun,  BblOOPOYHbIN
KO3 PULNEHT KOPPENALMN.



TEMATUYECKOE NMNMAHUPOBAHUE
10 KITACC

KonunyecTBO 4acoB

ANEeKTPOHHbIe

Ne HanmeHoBaHue pasgenos (uncppoBblie)
n/n M TeM NporpamMmmbl Bcero Koutponeheie  Tpaktnueckue obpa3oBaTenibHble
paboTbl paboTbl pecypehbi
1 [MpencraBneHne gaHHbIX K 4 Bubnnoteka LJOK
onucartesibHada ctaTucTuka https://m.edso0.ru/e0b7b0f1
Cniy4ainHble onbITbl U
5 cnyyarHble coObITUA, ONbITbI 3 1 Bubnnoteka LJOK
C paBHOBO3MOXXHbIMMU https://m.edso0.ru/e0b7b0f1
3fIEMEeHTapHbIMU UCXoaamu
3 Onepauuun Hag cobbITUAMM, 3 Bubnuoteka LJOK
CNOXeHne BEepPOSATHOCTEN https://m.edso0.ru/e0b7b0f1
YcnoBHas BEpOATHOCTD,
4 i%ppe;;n(;nx:ﬁrg;ro orbiTa, 6 Bubnnoteka LJOK
https://m.edsoo0.ru/e0b7b0f1
BEPOATHOCTU U
HEe3aBMCMMOCTb CODbITUN
Bubnuoteka LJOK
S OneMeHTbI KOMOMHATOPYKA 4 https://m.edsoo.ru/e0b7b0fl
6 Cepuun nocnegoBaTtenbHbIX 3 1 BubnuoTteka LJOK
ncnblTaHUn https://m.edsoo.ru/e0b7b0fl
- CnyyainHble BeNMYMHBI U 6 Bubnnoteka LJOK
pacnpenenenus https://m.edsoo.ru/e0b7b0fl
3 Ob606LeHne n 5 5 BubnuoTteka LJOK
cuctemMaTulauunsi 3HaHum https://m.edsoo0.ru/e0b7b0f1
OBLUEE KOJIMHECTBO YACOB IO 34 2 5

NMPOrPAMME



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KINNACC

KonunyectBO 4YacoB ANEeKTPOHHbIE
Ne HaumeHoBaHue pa3aenoB (uncppoBblie)
n/n M TeM NporpamMmbl Bcero KongoanHe I1p6aKTqucxue obpa3soBaTenbHble
paboTbl paboTbl pecypehbi
1 MaTemaTtnyeckoe oxungaHue 4 BubnuoTteka LJOK
CNy4YanHOn BESINYNHBI https://m.edsoo.ru/5fbc5dcl
2 onconeme oo 4 ) GuSnmoTera LIOK
y https://m.edsoo.ru/5fbc5dcl
BENNYMHbI
Bubnnoteka LJOK
3 3akoH bonbumx umcen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHbIE CrnyyarHble 5 Bubnnoteka LJOK
BENU4YMHbI (pacrnpegeneHus) https://m.edsoo.ru/5fbc5dcl
5 HopmanbHoe 5 1 Bubnnoteka LJOK
pacnpegeneHus https://m.edsoo.ru/5fbc5dcl
6 [MoBTOpeHne, 06obuieHme K 19 5 Bubnnoteka LJOK
cucteMmaTmaaums 3HaHumn https://m.edsoo.ru/5fbc5dcl
OBLEE KOJIMHECTBO YACOB MO 34 5 3
NMPOrPAMME
NOYPOYHOE NMNIAHUPOBAHUE
10 KINACC
Ne KonunyectBo 4yacoB Oarta ANeKTPOoHHbIe undpoBble
n/ Tema ypoka Bcer KOHTpPOnbHbI MpakTnyeckn M3y4YeHu obpasoBaTtenbHble
n o e paboTbl e paboThbl A pecypchbl
1 lMpencraBnexve 1 Bubnunoteka LIOK
JaHHbIX C https://m.edsoo.ru/25¢c6d12b



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/25c6d12b

NnomMoLLbo Tadbnuy,
n guarpamm

CpenHee
apudmeTnyeckoe,
MeanaHa,
HanbonbLuee n
HanMeHbLLEee
3Ha4yeHus, pasmax,
ancnepcus,
cTaHgapTHoe
OTKITOHEHNE
4Yncnosblx Habopos
CpenHee
apugmeTnyeckoe,
MeanaHa,
HanbonbLuee n
HanMeHbLLEe
3Ha4YeHus1, pasmax,
ancnepcus,
cTaHgapTHoe
OTKITOHEHNE
4YncnosbIX Habopos

Bubnnoteka LJOK
https://m.edso00.ru/dd00738
d

Bubnunoteka LJOK
https://m.edso0.ru/98645f6¢

CpenHee
apugmeTunyeckoe,
MeanaHa,
HanbonbLuee n
HanMeHbLLee
3HayeHus, pasmax,
ancnepcus,
cTaHgapTHoe

Bubnunoteka LIOK
https://m.edsoo0.ru/7¢c9033a8



https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8

OTKITOHEHNE
4YncnoBbIX HabopoB

Cny4yainHble
9KCNEPUMEHTDI
(onbITbl) 1
cnyyarHble
cobbITuS.
OrnemeHTapHble
cobbITnA (ncxonbl)

BepoaTHoCTb
crny4yanHoro
coObITUS.
BepoaTtHocTH
coObITUI B onblTax
c
PaBHOBO3MOXXHbIM
N dNeMeHTapHbIMN
cobbITMAMMU

BepoaTtHoCTb
clydanHoro
cobbITuS.
MpakTnyeckas
paboTa
Onepaunun Hag
coObITUAMU:
nepeceveHue,
obbeauHeHne
cobbITUN,
NPOTMBOMOSIOXKHbIE
coObITUS.

Bubnuoteka LIOK
https://m.edsoo0.ru/347c1b78

Bubnnoteka LJOK
https://m.edso0.ru/64d7524
4

Bbubnuoteka LJOK
https://m.edsoo.ru/5e8fa94a

Bubnuoteka LJOK
https://m.edso0.ru/221c622b



https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b

Anarpammbl
ounnepa

Onepaunun Hag
coObITUSAMU:
nepeceveHmne,
obbeauHeHne
cobbITUH,
NPOTUBOMNOJSIOXKHbIE
coObITUS.
Anarpammbl
onnepa

Bubnnoteka LJOK
https://m.edsoo.ru/ccl0cle?

10

11

dopmyna
CrnoXeHus
BEPOSATHOCTEN

YcnoBHas
BEPOATHOCTb.
YMHOXeHue
BEPOSATHOCTEN.
[epeBo
clydanHoro
aKcnepumeHTa

bubnuoteka LJOK
https://m.eds00.ru/3057365
d

bubnuoteka LJOK
https://m.edso00.ru/9a408d2
5

12

13

YcnoBHas
BEPOSATHOCTb.
YMHOXeHne
BEPOSITHOCTEN.
HepeBo
cny4yamHoro
aKcnepumeHTa
YcnoBHas

BEPOSATHOCTb.
YMHOXeEeHue

Bubnnoteka LJOK
https://m.edsoo.ru/ble76d3
a

Bubnunoteka LIOK
https://m.edsoo.ru/47fb6b11



https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11

BEPOSATHOCTEN.

[lepeso
CllydanHoro
aKcnepumeHTa
14 dopmyna nonHom Bubnuoteka LJOK
BEPOATHOCTHN https://m.edso0.ru/15941bec
15 dopmyna nonHom Bbubnunoteka LJOK
BEPOATHOCTHN https://m.edsoo.ru/a9ec13c8
dopmyna nonHom
16 BEPOATHOCTN. Bubnnoteka LJOK
HesaBucumeble https://m.edsoo.ru/e3dd5ac9
cobbITus
17 KoHTponbHas Bubnnoteka LJOK
paboTa https://m.edsoo0.ru/29dc6chb9
KombuHaTtopHoe Bubnmotexa LIOK
18 npasuo
YMHOKEHUS https://m.edso0.ru/2270cf70
19 MepecTaHoBKM U Bubnunoteka LJOK
dhakTopuan https://m.edsoo.ru/d58ce6d1
20 Yncno coyetaHun EM6”_MOTeKa LIOK
https://m.edsoo0.ru/7904dfb0
TpeyrosibHUK
21 Mackans. ®opmyna EM6“_MOTeKa HOK
6uHOMa HitoToHa https://m.edsoo.ru/fa47998f
BuHapHbIN
CllydanHbI ONbIT
29 (ncnbiTanue), Bubnunoteka LIOK
ycnex n Heygada. https://m.edsoo0.ru/2e1f2368
HesaBucumeble

UCMbITaHUA. Cepvm



https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368

HEe3aBUCUMBbIX
UCMbITaHUX 00
NepBoro ycnexa

Ssspamgmcmmux Bbubnnoteka LJOK

23 - https://m.edsoo.ru/e9572a6
NCNbITaHNI 3
BepHynnu =
Cepus
He3aBMCUMbIX
NCMbITaHUN.

24 MpakTnyeckas Bubnnoteka LJOK
paboTa c https://m.edsoo.ru/f4al5al4
NCNOJSIb30BaHNEM
9NEKTPOHHbIX
Tabnuy,
Cryuaiitas Bubnuoteka LUOK

25 https://m.edsoo.ru/639be9a
BENM4MHa a
Pacnpenenenue

26 BEPOATHOCTEMN. Bubnuoteka LUOK
HAvarpamma https://m.edsoo0.ru/6dc7ff39
pacrnpegeneHus
Cymma un

57 npounaseneHune Bbubnunoteka LJOK
cnyyanHbIX https://m.edsoo.ru/51b7ed5f
BENNYMH
Cymma un

o8 npounsseneHune Bubnuoteka LIOK
cnyyamnHbIxX https://m.edsoo.ru/c2757cc3

BeJIM4MH



https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3

Mpumepbl
pacnpenenenun, B

Bubnuoteka LJOK

29 TOM 4ucne 1 https://m.eds00.ru/91e0806
reomMeTpu4yeckoe u 1
OnHoMManbHoe
Mpumepsl

30 ?g;nf;cﬂ_le;em”’ . 1 Bubnnoteka LJOK

https://m.edsoo.ru/5afff05f
reomeTpuyeckoe n
OnHoMmanbHoe
MoBTOpEHME,

31 obo0LweHne n 1 bubnuoteka LJOK
cuctemaTmsauusa https://m.edsoo0.ru/0f4d3cd7
3HaAHUN
MoBTOpPEHME,

32 0606LeHne 1 1 Bubnunoteka LJOK
cuctemaTmsauusa https://m.edsoo.ru/e01a3dc4
3HaHUN
NTorosas Bubnnoteka LJOK

33 KOHTpOSbHas 1 https://m.edsoo.ru/a985ae7
paboTa 9
MoBTOpEHME,

34 o6obLeHne n 1 Bubnunoteka LIOK
cuctematusaumns https://m.edsoo.ru/lddca5e0
3HaHUK

OBLUEE KOJIMYECTBO
YACOB NoO 34

NMPOrPAMME



https://m.edsoo.ru/91e08061
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KINACC

Ne

n/ Tema ypoka
n

lNoBTOpPEHNKE,
obobLieHune,
cucrtemaTmsaumsa
3HaHWN.
Cny4aiHble onbIThbI
N BEPOATHOCTM
cnyyamnHbIx
cobbiTun. Cepun
He3aBUCUMBbIX
NCNbITaHUM

KonuyecTBO 4YacoB

Bcer KOHTpPONbHbLI
o e paboTbl

MpakTnyeckm
e paboTbl

HOaTta
M3YyYeHMU
A

ANeKTPOHHbIE unudpoBbIe
obGpasoBaTenbHble
pecypchbl

Bbubnunoteka LJOK
https://m.eds00.ru/430d330
a

MoBTOpPEHME,
obo0LeHune,
cucTemMaTtumsaums
3HaHWN.
Cny4ainHble onbIThbI
N BEPOSATHOCTHU
crnyyamnHbIxX
cobbiTuin. Cepum
He3aBMCUMbIX
ncnblTaHUM

Bubnunoteka LJOK
https://m.edsoo.ru/a573a29
2

lNoBTOpEHNKE,
0600LeHMe,
cuctemaTmsauusa
3HAHUNA.
Cny4yaiHble onbIThbl
N BEPOATHOCTU

Bubnunoteka LJOK
https://m.edso0.ru/07a5e86
1



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/07a5e861

cnyyamnHbIx
cobbiTnn. Cepun
He3aBUCUMbIX
ncnblTaHUM

lNoBTOpPEHNKE,
0600LeHume,
cuctemaTusaums
3HaHUMN.
Cny4anHble onbIThbl
N BEPOSATHOCTH
CINyYanHbIX
cobbiTun. Cepun
HEe3aBUCUMBbIX
NUCMbITaHNW

bubnuoteka LJOK
https://m.edsoo.ru/32bc29bf

Mpumepsl
NPUMEHeHUs
MaTeMaTU4ecKoro
oXnaaHus
(cTpaxoBaHue,
notepes)

Bubnuoteka LUOK
https://m.edsoo.ru/ea27084
d

MaTtemaTunyeckoe
oXvgaHue CyMMbl
crnyyamnHbIx
BENUYmnH

Bubnunoteka LJOK
https://m.edsoo.ru/0adefe9e

MaTtemaTtunyeckoe
oXXngaHue
reoMeTpU4ECKOro v
OnHOMManNbHOro
pacnpenenieHmm

Bubnuoteka LJOK
https://m.edsoo0.ru/20de2fc2



https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2

MaTtemaTuyeckoe

oXugaHue Bubnuoteka LJOK
8 reoMeTpU4ECKOro u https://m.edso0.ru/17b0e76
OMHOMMaNbHOIo 9
pacnpeneneHum
9 ,S,TmacHne: C:I:' o: Bubnunoteka LIOK
Aap https://m.edsoo.ru/bcc67{76
OTKITOHEHMe
10 ,S,lelacHne:ch/l:og Bbubnunoteka LJOK
Aap https://m.edsoo.ru/bf78aad6
OTKITOHEHne
E'eV:)Cn;ISE C::IGCKOFO n Bubnuoreka LIOK
11 P https://m.edsoo.ru/4b5a495
OuHOMMAanNbHOro o
pacnpegeneHuns =
lNpakTnyeckas
12 Ezgg;iszaaHmeM Bubnuoreka LIOK
https://m.edsoo.ru/a53cd884
3NEKTPOHHbIX
Tabnuy,
3akoH 6onbLumnx
yucen.
. Bubnunoteka LIOK
13 BLI6OPOUHLIT https://m.edsoo.ru/94ddc34a
MeTo[
nccnegoBaHum
3akoH 6onbLumnx
yucen.
14 BbI60pOYHbIN Bubnmoreka LIOK

MeTo[
nccnegoBaHum

https://m.edso0.ru/cf23b369



https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369

15

MpakTnyeckas
paboTta c
NCNonb30BaHNEM
3MEKTPOHHbIX
Tabnuy,

Bubnuoteka LJOK

https://m.edsoo.ru/6¢cl1d11a6

16

17

18

19

NToroeas
KOHTPOJSbHas
paboTa

Mpumepsl
HenpepbIBHbIX
cnyyanHbIx
BENUYUH. PyHKUMSA
NOTHOCTH
pacnpegeneHus.
PaBHOMepHOE
pacnpegeneHue n
ero cBomMcTBa
Mpumepsl
HenpepbIBHbIX
CNyYanHbIX
BENUYUH. OyHKLMA
NOTHOCTH
pacrpegeneHus.
PaBHoMepHOE
pacripegeneHue u
ero cBOncTea

3agauu,
npuBogsLme K
HOpMaribHOMY
pacnpeneneHuto.
dyHKUMA

Bubnnoteka LJOK

https://m.edsoo.ru/7e379f8f

Bbubnunoteka LJOK

https://m.edso0.ru/9f5b423d

Bubnunoteka LJOK
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Bubnnoteka LLJOK
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NMIOTHOCTU U
CBOWCTBA
HOpPManbHOro
pacnpegeneHus

20

21

lNpakTnyeckas
paboTa c
NCNonb30BaHNEM
3NEKTPOHHbIX
Tabnuy,

lMoBTOpPEHME,
obobuieHne n
cuctematusauyms
3HaHUMN.
OnucaTtenbHas
cTaTUCTUKa

Bubnnoteka LJOK

https://m.edsoo0.ru/1f1f9ad9

bubnuoteka LJOK

https://m.edso00.ru/72953f4c

22

MoBTOpPEHME,
obobuieHne n
cuctemaTusaumns
3HaHUMN.
OnucaTtenbHas
cTaTUCTUKa

Bubnunoteka LJOK

https://m.edso00.ru/b699ad0c
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24

lNoBTOpEHNKE,
ob6o0LwweHne n
cuctematusayms
3HaHuK. OnbITbl C
PaBHOBO3MOXHbIM
N 3NeMeHTapHbIMN
coObITUAMU
MoBTOpPEHME,
0600LeHne un
cuctemaTusaumns

Bubnnoteka LJOK

https://m.edsoo.ru/3fcbacf9

Bubnnoteka LLJOK

https://m.edsoo.ru/538fd7cf
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3HaHuK. OnbITbl C
PaBHOBO3MOXHbIM
N 3NeMeHTapHbIMU
coobITUAMMU

25

26

lNoBTOpPEHNKE,
o6obLeHne n
cuctemaTmsaumsa
3HaHWUMN.
BbluncneHune
BEpPOATHOCTEN
cobbITn ¢
NPUMEHEHNEM
dopmyn n
rpagonyeckmx
METOA0B
(koopavHaTHas
npsimas, oepeso,
Aanarpamma
onnepa)
MoBTOpPEHME,
obobLieHne n
cuctemaTusauus
3HaHWUMN.
BbluncneHune
BEpPOATHOCTEN
cobbITUI C
NpPUMEHEHNEM
dopmyn n
rpacpunyeckmx
MeTOo40B
(koopauHaTHasg

Bubnnoteka LJOK

https://m.eds00.ru/272910f5

Bbubnnoteka LJOK

https://m.edsoo.ru/dc9ad6ca
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npsimMas, oepeso,
anarpamma
onnepa)
lNoBTOpPEHNKE,
obobLieHne n
cuctemMaTusaums
3HaHUMN.
BbluncrnerHune
BEpPOATHOCTEN
CoBbITUI C
NPUMEHEHNEM
doopmyn n
rpadpuyeckmx
METOA0B
(koopauHaTHas
npsimas, oepeso,
avnarpaMmma
onnepa)

Bubnunoteka LJOK
https://m.edso00.ru/5964f277

28

lNoBTOpEHNKE,
obobLieHne n
cuctematusauymsa
3HAHUN.
Bbluncnexune
BEPOSATHOCTEN
cobbITUn C
NPUMEHEHNEM
dopmyn n
rpadpuyeckmx
MeTo40B
(koopauHaTHagd
npsimas, oepeso,

Bubnunoteka LIOK
https://m.edsoo.ru/e71debe
4
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Aanarpamma
onnepa)

29

30

MoBTOpPEHME,
obobLieHne n
cuctemaTmsaumsa
3HaHWN.
CnyJaiHble
BENUYUHbLI U
pacrnpegeneHus

lMoBTOpPEHME,
obobuieHne n
cuctematusauyms
3HaHWUMN.
CnyvaiHble
BENNYUHbI U
pacnpegeneHuns

Bubnuoteka LIOK
https://m.edsoo.ru/00b2efb3

Bbubnunoteka LJOK
https://m.edsoo.ru/lcc2df8f
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lNoBTOpEHNKE,
obobLieHne n
cuctemaTmsauusa
3HaHUN.
MaTtemaTunyeckoe
oXunaaHue
cnyyanHom
BEINUYNHbI

Bubnunoteka LJOK
https://m.edsoo.ru/aeal298c

32

MoBTOpEHME,
ob6o0LwweHne n
cuctemaTusaums
3HaHWUN.
MaTtemaTtnyeckoe
oXngaHue

Bubnunoteka LJOK
https://m.edso0.ru/640a8ebf
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NPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA30OBATEJIbHON MPOrPAMMBbI

10 KINACC

Kon
npoBepsieMoro
pe3ynbTaTta

6

6.1

NMpoBepsiemble NnpeaMeTHbIE pe3yribTaThbl
OCBOEHUS1 OCHOBHOM Obpa3oBaTesnibHOMN
nporpamMmmbl cpegHero oéuwero oo6pasoBaHus

Teopusa BEPOATHOCTEN U CTATUCTUKA
Yutatb 1 cTponTb Tabnuubl N gnarpaMmmbl

6.2

6.3

OnepupoBaTb NMOHATUAMM: cpeaHee
apudmeTnyeckoe, MeanaHa, Hanbonbluee,
HanMeHbllee 3HavyeHue, pa3max MaccuBa YUCIOBbIX
AaHHbIX

OnepupoBaTb MOHATUSMU: CIyYaWHbIA SKCMEPUMEHT
(onbIT) © cnyvyarHoe cobbiTme, anemMeHTapHoe
cobbiTe (anemMeHTapHbI UCXo4) Cry4YamHOro onbiTa;
HaxoauTb BEPOATHOCTYU B onblTax c
PaBHOBO3MOXHbIMMN crnyvyanHbIMu cobbITNAMN,
HaxoOuUTb W CpaBHMBATb BEPOATHOCTUM COOLITUA B
N3YYEHHbIX Cry4arHbIX SKCNepuMeHTax

6.4

Haxoantb n bopmynmpoBaTtb CODbITUS: nNepeceyeHne
M obbeanHeHMe [OaHHbIX coObITMW, CcobbITUe,
NPOTUBOMOMOXHOE AAaHHOMY COBbLITUIO; MONb30BaTbLCS
anarpammamm  dunepa M popMyrnion  CroXeHus
BEPOSATHOCTEN NPU PeLLEHNN 3adaY

6.5

6.6

6.7

6.8

11 KINACC

OnepupoBaTb MNOHATUSIMU: YCMOBHAs BEPOSTHOCTb,
He3aBUCUMble COObITUSA; HaxoOuUTb BEPOSATHOCTU C
MOMOLLbIO NpaBuiia YMHOXEHUS, C MOMOLLbIO AepeBa
CNny4amHoro onbiTa

MpUMEHSITL KOMOUHATOPHOE NPaBUIO YMHOXEHUS MPU
pelleHnn 3agay

OnepupoBaTb NOHATUSIMU: UCTbITAHUE, HE3aBUCUMbIE
UCMbITaHNA, Cepus UCMbITaHUW, ycnex W Heyaaya;
HaxoOuTb  BEPOATHOCTM  COObLITMA B cepuu
He3aBUCUMbIX WUCMbITaHUA 00 NepBOro ycnexa,
HaxXoauTb BEPOATHOCTU COObLITUI B CEPUM UCMbITAHUN
BepHynnu

OnepupoBaTb NOHATUSAMWU: CliydanHas BenuyuHa,
pacnpeneneHue BEPOSATHOCTEN, anarpamma
pacnpegeneHuns




Kon NMpoBepsiemble NnpeAMeTHbIE pe3ynbTaThbl
npoBepsieMOro  OCBOEHUA OCHOBHOW OOpa3oBaTesibHOMN

pe3ynbTarta nporpamMmmbl cpegHero ob6wero o6pasoBaHus
5 Teopusi BEPOATHOCTEN N CTAaTUCTUKA
CpaBHMBaTb BEPOATHOCTM 3HAYEHUN  Cry4YamHOM
5.1 BeNnUYUHblI MO pacnpefeneHnio unu C  MNoMOLLbIO
anarpamm
OnepupoBaTb NOHATUEM MaTemMaTU4YeCcKoro
oXugaHuda,  NpuBOAMTb  NPUMMEpPbl  TOro,  Kak
5.2 npUMeHseTCa MaTeMaTMyeckoe oxngaHue criydyamHou

BENUYMHbI, HAXOAUTb MaTemMaTU4yecKkoe OXuaaHue Mo
[laHHOMY pacnpeneneHuio

53 MmeTb npeactaBneHne o 3akoHe 6onbLUMX Yncen
54 NmeTb npeacrasfieHne o] HOpPMarbHOM
' pacnpegeneHin

NMPOBEPAEMbBIE SJIEMEHTbI COOEPXXAHUA

10 KINACC
Kon lNMpoBepsieMbIN 3NeMeHT coaepKaHus
6 Teopus BEPOATHOCTEN N CTAaTUCTUKA
[MpeactaBneHne faHHbIX C NOMOLWbLID Tabnuy u  guarpamm.
6.1 CpeoHee  apudmeTudeckoe, MeaumaHa, Haubonblee U

HanMeHblluee 3Ha4deHund, pa3Max, aucnepcnda un cCcrtaHgapTHOe
OTKJITOHEHWNE YNCINOBbIX Ha60pOB

CnyyanHble 3KCnepuMeHTbl (OMbITbl) M CryYanHble CobbITUA.
QnemMeHTapHble cobbiTvs (Mcxodbl). BeposaTHOCTb criydamHoro
6.2 cobbiTna.  Bnu3ocTb 4acTtoTbl W BEPOSITHOCTM  COObITUA.
' Cny4yaiHble OnbITbl C PaBHOBO3MOXHbIMU  3feMEHTapHbIMU
coBbITUAMMN. BeposiTHoCTM cobbITUn B onbITax c
PaBHOBO3MOXHbIMUW 3f1IEMEHTAPHbLIMWU COBbITUSMU

Onepaumn Hag cobGbITUAMMK: nepeceyeHne, oObeuHEHKE,
6.3 NPOTUBOMNOMOXHbIE COObLITMA. [Ouarpammbl 3unepa. dopmyna
CINOXEHNA BEPOATHOCTEN

YcnoBHasi BEPOSATHOCTb. YMHOXeHuWe BeposTHocTen. [lepeBo
6.4 crnyyarHoOro oakcnepumeHTta. ®dopmyna nosiHOM BEPOATHOCTW.
HesaBucumble cobblTus

KombuHaTtopHoe npaBuno  yYMHOXeHusi. [lepecTaHOBKM U
6.5 daktopman. Yucno coyvetaHun. TpeyronbHuk Mackansa. dopmyna
6uHoMa HbloToHa




6.6

6.7

BuHapHbIM cnyyarHbIA ONbIT (MCMbITAHME), ycnex W Heydaya.
HesaBucumble mncnbltaHus. Cepua He3aBUCUMbIX UCMbITAHUA OO0
nepsoro ycnexa. Cepusi He3aBUCUMBbIX UCNbITaHU BepHynnu

CnyvanHas BennyuHa. Pacnpegenenue BEPOSITHOCTEN.

[Nuarpamma pacnpegenenus. Npumepsl pacnpegeneHnin, B TOM
ynucne reomeTpmyeckoe n GuHommanbHoe

11 KINNACC

Kop

NMpoBepsieMbIin 3NeMeHT coaepXaHus

5

Teopusi BEPOATHOCTEN N CTAaTUCTHMKA

5.1

5.2

5.3

YucnoBblie XapakTepPUCTUKN CIydanHbIX BEJINYUH:
MaTemMaTuyeckoe OXugaHue, Jgucrepcus U craHgapTHoe
OTKINOHEHME. Mpumepsl NPUMEHEHUS MaTemMaTU4YecKoro
OXWOAaHMSA, B TOM 4YuUcre B 3adadax M3 MOBCEOHEBHOW XU3HW.
MaTtematudeckoe oxuvaaHue OMHAPHOW CryYanHOW BeESIUYMHDI.
MaTtematndyeckoe OXugaHne CyMMbl ClyyYarHbIX  BESIUYMH.
MaTematnyeckoe oxugaHuwe N OUCNEepPCUss reoMeTpUHEcKoro u
BMHOMManNbHOro pacnpeneneHumn

3akoH 6oMbLUMX YNCEN M €ro poSib B Hayke, npupoae n obuiecTse.
BbIGOpPOYHLIM METOA NUCCNea0oBaHUN

MpuMepbl HenpepbIBHbLIX CryYamHbIX BenuyuH. [loHAaTne o
MNNOTHOCTU pacnpeaeneHus. 3agauw, npuBogdawme K
HopManbHOMYy pacnpegenenuto. [loHATME O  HOpMasibHOM
pacnpegeneHnu

NMPOBEPAEMbBIE HA EI'3 MO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOU OBPA30OBATEJIbHOU
NMPOrPAMMbI CPEAHEIO OBLUEITO OBPA3OBAHUA

MpoBepsiemble TpeGoBaHUs K NpeaMeTHbIM

Ko, _
A pe3ynbTatramMm OCBOEHUSI OCHOBHOM
npoBepsieMoro N
obGpa3oBaTenbHOW NporpaMmmbl cpeaHero oowero
TpeboBaHuA

oGpasoBaHuA

BnageHne wmetomamu [OokasaTenbCcTB, anroputMamu
pelweHns  3agay; ymeHne  cdopMynupoBatb MU
onepupoBaTb MOHATUSMU: ONpedeneHne, akcuoma,
Teopema, cnencTeue, CBOWCTBO, Npu3HaK,
[lOKa3aTenbCTBO,  PaBHOCWUMbHbIE  (HPOPMYNMPOBKMY;
NPUMEHSTb WX, YMeHMe dopmynmMpoBaTb obGpaTHoe W
NPOTUBOMOSIOXKHOE YTBEPXKAEHUE, NPUBOAUTL NPUMEPHI
" KOHTPNPUMEpHI, ncnonb3oBaTb meTon
MaTemMaTU4eCKOM MHAYKUUN; NPOBOAMTL AOKa3aTerbHble
paccykOeHns npu  pelleHun 3agad,  OLEeHUBaTb
NOTMYECKY0 NpPaBWUIIbHOCTb  PACCYXXAEHUN; YMeHue




onepupoBaTb MNOHATUSIMU: MHOXECTBO, NOAMHOXECTBO,
ornepaumn Hag MHOXecCcTBaMW; yYMeHWe WUCMNofb30oBaTb
TEOPETUKO-MHOXECTBEHHbBIA annapart And OonuMcaHus
peanbHbIX MPOLECCOB N ABMIEHNIN U NPU PELLEHUN 3a4au,
B TOM 4uCIEe M3 OpYyrnx y4ebHbIX NpeamMeToB; YyMeHue
onepupoBaTb MOHATMAMWU. rpadd, CBA3HbIN rpad,
AepeBo, Uukr, rpad Ha NNOCKOCTU; YMeHMe 3adaBaTth U
onucbiBaTb rpadobl pasnnyYHbLIMK crnocobamu;
ncnosnb3oBaThb rpadbl NpU peweHnn 3agad

YMeHune onepupoBaTh MOHATUAMU: HaTyparibHOe Y1Cho,
uernoe 4Yucno, cteneHb C LenbiM nokasaTenem, KOpPeHb
HaTypanbHOW CTeneHW, CTeneHb C pauMoHasibHbIM
rnokasaTernem, cTeneHb C AEeNCTBUTESNbHBbIM
nokasaTtenem, rorapudm uucna, CUHYC, KOCUHYC W
TaHreHC MPOU3BOJSILHOIO 4ucra, OCTaToK Mo MOoAynio,
pauMoHanbHOe  4uCro,  MppauMoHarbHOEe  YuUCHo,
MHOXeCTBa HaTyparsbHbIX, UenblX, pauMOHasibHbIX,
OENCTBUTESNbHBLIX  YUCen; YyMEHWe  UCMonb3oBaTb
NPU3HaKN AeNMMOCTU, HAUMEHbLUUIN OB M AenuTernb 1
HauMeHbLLee obliee KpaTHoe, anroputm EBknvaa npwu
peweHnn  3agad; 3HAaKOMCTBO C  pasfiMyYHbIMU
NO3ULMOHHBIMM  CUCTEMaMWM  CHYUCIEHUS;  YMeHue
BbIMOSHATb BblYUCIIEHNE 3HAYEeHUNn N npeobpasoBaHus
BblpaXX€HUA  CO  CcTeneHaMuM U norapudpmamm,
npeobpasoBaHnsa ApPOOHO-pauMOHanbHbIX BblpaXXeHWN;
ymeHue ornepuposaTb NOHATUAMMU:
nocriefoBaTenbHOCTb, apudmMeTnyeckass nporpeccus,
reomeTpuyeckas nporpeccusi, 6eckoHe4yHo ybbiBatoLLas
reomeTpuyeckass nporpeccud; yMeHue 3agaBaTtb
nocrnefoBaTenbHOCTU, B TOM YuCle C MNOMOLLbBIO
PEKYPPEHTHbIX  (popMyn;  yMeHWe  onepupoBaTb
NOHATUAMW:  KOMIMIEKCHOE  YUCIO,  COMPSPKEHHbIE
KOMIMIEKCHbIE Yncna, Moayrnb U apryMeHT KOMMSEKCHOro
yucna, Qopma  3anMCKM  KOMIMMEKCHbIX  Yucen
(reomeTpuyeckas, TpUroHoMeTpu4eckas n
anrebpaunyeckas); yMETb npon3BoanTb
apudmMeTmyeckne encTBus ¢ KOMMEKCHbIMU Ynucnamu,
npuBOAUTE MPUMEPbI  UCMOMb30BaHUA  KOMIMIEKCHbIX
yucen; onepupoBaTb NOHATUAMMU: MaTpuua 2x2 n 3x3,
onpegenutenb MaTpuubl, FeOMeTPUYECKUA CMbICH
onpegenutens

YMeHne onepupoBaTb MOHATUMSIMU:  pauuoHarbHble,
MppauunoHarnbHble, nokasaTterbHble, CTENEeHHble,
norapndmMmyeckme, TPUrOHOMETPUYECKME YPaBHEHUS U
HepaBeHCTBA, WX CUCTEMbl; YMEHWe onepupoBaTb
NOHATUAMMU: TOXOECTBO, TOXOECTBEHHOE




npeobpa3oBaHve, ypaBHEHWE, HepaBeHCTBO, cCUCTEMA
YpaBHEHUN 1 HEPABEHCTB, PaBHOCUIBHOCTb YPaBHEHUHN,
HepaBeHCTB W CUCTEM; YMEHWe pelaTb YpaBHEHMS,
HepaBeHCTBA W CUCTEMbl C TMOMOLLbI PasfINYHbIX
NPUEMOB; peLlaTb ypaBHEHUS, HEepaBeHCTBa U CUCTEMbI
C napamMeTpoM; NPUMEHSATb ypaBHEHWUS, HEpPaBEeHCTBa,
NX CUCTEMbI AN pelleHna maTemMaTuyeckux 3agad u
3ajay M3 pasnuyHbix obnacterm Haykm U peanbHOW
XU3HU

YMeHue onepupoBaTb MOHATUAMMU: PYHKUMS, YETHOCTb
dYHKUNKN, NEPUOOUYHOCTb (PYHKLMW, OrpaHMYEHHOCTb
YHKUMN,  MOHOTOHHOCTb  (PYHKUWMK,  SKCTPEMYM
dyHKUMM, Haumbonbllee W HauMeHbllee 3Ha4yeHus
YHKUMN Ha MpoOMEXyTKe, HenpepbiBHast QYyHKUNSA,
acuMmnToTbl rpaduka QyHKUMKM, nepBas W BTOpas
npousBogHaa PyHKUMN, reOMeTPUYECKNn n pusmyeckum
CMbICI NPOU3BOAHON, NnepBoobpasHas, onpeaenéHHbIn
WHTerpan; yMeHWe HaxoauTb acuMmnToTbl rpaduka
YyHKUMM; yMeHMe BbIMUCNATb MPOU3BOAHbLIE CYMMBbI,
NPoOu3BeAEHNs, YacCTHOrO W KOMMO3ULMM  (PYHKLUA,
HaxoauTb YpaBHEHME KacaTeNbHOW K rpadouky pyHKLMN;
YyMEHNe HaxoguTb NPOU3BOAHbIE  dNeMeHTapHbIX
YHKUMI; yMEHMe MWCMNoNb3oBaTb MNPOU3BOOHYI AJIS
nccrnenoBaHus  (OyHKUMA, HaxoguTb Hambonblive w
HaUMEHbLUME 3HaYeHUs QYHKUUKW; CTPOUTb rpadukm
MHOrOYSIEHOB c NCNOJSIb30BaHNEM annapara
MaTtemMaTM4eCcKoro aHanusa; NpPUMMeHATb NPOU3BOAHYHO
OS5 HAXOXOEHUST Haumyyllero peLweHust B NpuknagHblX,
B TOM 4uUcre coumnarbHO-aKOHOMUYECKUX U PU3NYECKNX
3agadax; HaxoguTb nnowagu u obbEMbl duryp ¢
NMOMOLLIbIO NHTerpana; npuBoOaNTb npumMepbl
MaTtemMaTM4eckoro  MOAENMPOBAHUA C  MOMOLLBIO
AnddbepeHUnanbHbIX YypaBHEHUN

YMeHue onepupoBaTb MNOHATUAMU: rpadouK qOYHKLUWK,
obpaTHasa yHKUMA, KOMNO3NUMA OYHKUUKA, NIMHENHas
dyHKUMA, KBagpatuyHas yHKUMS, pauuoHanbHas
yHKUMA, cTeneHHas QYHKUUSA, TpUroHoMeTpuyeckue
dyHKUMK, OBpaTHble TPUrOHOMETpUYeckue QYHKLMK,
nokasaTernbHas v norapumMmudeckas PyHKUUKN; ymeHue
CTPOUTb rpaUKM U3YyYEHHbIX QYHKUNA, BbINOMHATL
npeobpasoBaHusa rpadukoB (yHKLMA, UCMONb30BaTb
rpadpukn Ans nsyyvyeHuss NpoueccoB U 3aBUCUMOCTEMN,
npv pelleHnn 3agayv u3 gpyrmx y4ebHblx npeameToB w
3aJay M3 peanbHOM XWU3HW; BblpaxaTb dopMynamu
3aBUCMMOCTM  Mexay BenuyMHamMmu; KUCnosib3oBaThb
cBOMCTBA UM rpadpukn  YHKUMM  ONs  pelleHus




ypaBHEHUW, HEpPaBeHCTB W 3adad C napameTpamu;
n3obpaxaTb Ha KOOPAMHATHOW MMOCKOCTM MHOXECTBa
peLleHnn ypaBHEHNN, HEPaBEHCTB N UX CUCTEM

YMeHune peliatb TEKCTOBble 3adaudn pasHblx TUMOB (B
TOM YMCNEe Ha NPOLEHTLI, ONM U YacTu, Ha OBUXEHME,
paboTy, CTOMMOCTb TOBaApPOB W YCIyr, HAMnoru, 3aga4un n3
obnactu ynpaBneHus NUYHbIMA U CEeMENHbIMU
pvHaHcamK); CcoCcTaBnsATb BbIPAXEHMUS, YpaBHEHUS,
HepaBeHCTBA W MX CUCTEMbI MO YCMOBUIO 3adauu,
nccrieqoBaTtb  MOSlyYEHHOE pelleHMe UM OueHuBaTb
npaBgonogo6HOCTb pe3ynbTaToB; yMeHue
MOAENUPOBATb  pearnbHble CUTyauunm Ha  SA3blKe
MaTeMaTUKN, COCTaBNATb BbIPaXeHUs, YpaBHEHUS,
HepaBeHCTBA W MX CUCTEMbl MO YCMOBUIO 3adauw,
nccrnenoBaTtb NOCTPOEHHbIE MOAENW C UCMONb30BaAHNEM
annaparta anrebpbl, MHTEPNpPeTUpPoBaTb MONYYEHHbI
pesynbTaTt

YMeHune onepupoBaTb MNOHATUSMWN: cpegHee
apudpmeTmyeckoe, MeanaHa, HanbonbLuee n
HauMeHbLLee 3Ha4yeHus, pasmax, ancnepcus,
CTaHOapTHOE OTKIOHEHWE YUCIIOBOro Habopa; ymeHue
n3Bnekartb, NHTepnpeTnpoBaTb NHopMaLmIo,
npegcrasneHHylo B Tabnuuax, Ha guarpammax,
rpadoukax, oTpaXkatoLLyro CBOWUCTBa peanbHbIX
NPOoLIECCOB U ABNEHUN; NpeacTaBndaTb MHGOPMaUUO C
nomowb Tabnuy M Anarpamm;  UccnegosaTtb
cTaTUCTUYECKNe faHHble, B TOM YnUCre C NPUMEHEHMEM
rpacpmnyecknx MeToOoB U 3NEKTPOHHbIX CpPeacTs;
rpacpunyeckn nccnegoBatb COBMECTHble HabnoaeHus ¢
NOMOLLBKD [uarpaMm pacceuBaHuUst W JIMHEWNHOW
perpeccumn

YMeHue onepupoBaTb MNOHATUAMU: CrydYaWHbIA OMbIT U
cnyyanmHoe  cobbiTMe, BEPOSATHOCTb  CRy4YamHOro
cobbITS; yMeHMe  BblMUCNATb  BEPOATHOCTb C
NCrNonb3oBaHNEM rpaduyecknx MeTonoB; NPUMEHATb
OpMynbl  CIIOXKEHUSS U YMHOXEHUS BEPOATHOCTEN,
dopmyrny MOMHOM BEpPOATHOCTU, cbopmyny bepHynnu,
KOMOWHaTOpHble (PakTbl W OPMYfbl; OLEHUBaTb
BEPOSATHOCTU pearibHbIX COBbLITUI; YyMEHME onepnpoBaTb
NOHATUAMW: Cny4YamHas BenuuuMHa, pacnpegeneHve
BEPOATHOCTEN, MaTeMaTU4eckoe oXxunagaHue, oucnepcus
W CTaHOApPTHOE OTKIOHEHWE CNyYarHOW BeSNNYMHDI,
dYHKUMKN pacnpeneneHmss N NIoTHOCTU PaBHOMEPHOrO,
nokasaTenmbHOro W HOPManbHOro pacnpegeneHun;
yMeHune ncnonb3oBaTb CBOMCTBa N3yYeHHbIX
pacnpefeneHnn Ons pelleHus 3agad; 3HaKOMCTBO C




MOHATUSIMW:  3aKOH  OOMbLUMX  4Yucen,  MeToabl
BbIOOPOYHbLIX  MUCCNeAoBaHWUA; YMEHWe MpuBOAUTb
npuMepbl NPOSIBNEHMST 3aKoHa OonblUMX Yucen B
MPUPOAHBLIX U OOLLUECTBEHHbLIX SBMEHUSX; YMeHue
onepupoBaTb MOHATUSIMU: COYeTaHue, NnepecTaHoBKa,
4YACNO COYETaHUKW, YMCNO MEepecTaHoOBOK; OUHOM
HbtoToHa; yMeHMe NpUMEHSATb KOMOMHATOPHbIE daKTbl U
paccyxgeHuss Ons  pelleHus 3adad;  oueHuBaTb
BEPOATHOCTU  peanbHblX  COOLITUIA;  COCTaBMATb
BEPOATHOCTHYIO ~ Mogenb M WHTepnpeTupoBaTb
MOMyYeHHbIN pe3ynbTaT

YMeHne onepupoBaTb MOHATUAMMW: Touka, npsiMas,
MMOCKOCTb, MPOCTPAHCTBO, OTPE30K, Jlyd, BeNUYMHA
yrna, nnockui yron, ABYrpaHHbIA Yromn, TpeXrpaHHbI
yron, cKpewjmBaroLmnecs npsimble, napannenbHOCTb U
NepneHAuKYNspHOCTL MNPSMbIX W NIIOCKOCTEN, Yros
mMexay npsiMbIMW, Yrorn mexay NpsiMOM M MIOCKOCTbIO,
yron Mexay MNNOCKOCTSIMU, PacCTOsiIHME OT TOYKM [0
NOCKOCTU, pacCTosiHME MeXay NpsiMbiMU, paccTosiHMe
Mexay NIOCKOCTSIMU; YMEHMe MWCMoNb3oBaTb Mpw
peweHnn 3agad  U3yvyeHHble akTbl M TeopeMbl
NNaHUMEeTpUn; YMEHUE OLeHMBaTb pasMepbl 0OBHEKTOB
OKpY)KaloLero Mmpa; CTpouTb MaTemMaTuyeckme Mogenu
C MOMOLUbD TEOMETPUYECKMX MOHATUIA WU  BENUYUH,
pelaTtb CBsI3aHHbIE C HUMW NpaKTU4eckue 3agadu
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YMeHne onepupoBaTtb MOHATUSMW: Nnowanb urypsl,
0b6bEM durypl, MHOrOrpaHHMuK, NpaBWIbHbIN
MHOrOrpaHHKK, ceyeHue MHOrorpaHHuKa, Ky0,
napannenenunes, npusma, nupamuga, durypa w
NOBEPXHOCTb BpaLLeHUs, LMnMHap, KOHycC, wap, cdepa,
nnowagb cgepbl, nowanb NOBEPXHOCTU NMpamMuibl,
Npu3mbl, KOHyca, uunuHapa, O0BEM KyOa,
NPAMOYrosfibHOro napannenenuneaa, nMpamuibl,
npuaMbl, UuUAMHOpPA, KOHyca, wWapa, pasBépTka
MOBEPXHOCTM, CEYEeHUs  KOHyca W UWNUHAPA,
napanneribHble OCU UM OCHOBAHWIO, CeYeHue Liapa,
NMOCKOCTb, Kacawwasacsa cdepbl, UnnMHapa, KOoHyca;
YMEHUe CTPOUTb CevyeHne MHOrorpaHHuka, nsobpaxartb
MHOFOrPaHHUKKN, PUrypbl U MOBEPXHOCTU BpaLLEHUs!, UX
ceyeHnd, B TOM YMCIi€ C MNOMOLLBID SNEKTPOHHbIX
CPeACTB; yMEHME NPUMEHSITb CBONCTBA reoMeTpUYecKnx
duryp, camocToaTenbHO PopMynnpoBaTb ornpeaeneHns
n3yyaemblix uUryp, BolaBuratb runoTesbl O CBONCTBAX U
npu3Hakax reomeTpuyeckux curyp, o60CHOBLIBATbLUNN
ornposepraTtb MX; YMeHue MpoBOAUTbL Kraccudukaumio




duryp nNO  pasnMyHbIM  MpU3HAKaM, BbINOMHATb
HeobxoauMble JOMNONHUTENbHbIE MOCTPOEHUS

YMeHne onepupoBaTb MOHATUAMMW: AOBWXKEHME B
NpOCTpaHCTBE, NapanmnenbHbIi NePeHOC, CUMMETPUS Ha
NSIOCKOCTH n B NPOCTPaHCTBE, NoBOPOT,
npeobpasoBaHne Nnogobus, NnogobHble purypbl; ymeHune
pacno3HaBaTb paBHble U NOAoOHble dUrypbl, B TOM
yucne B Npupode,  UCKYCCTBE,  apXUTEKTYype;
Ncnonb3oBaTb rEOMETPUYECKMe  OTHOLWIEHUA  Npu
pelweHnn 3agad; HaxoauTb reoMeTpu4eckme BenNYnHbI
(BnuHa, yron, nnowanb, 06bEM) Npu peLleHnn 3agad u3a
Apyrnx y4yebHbIX NpeamMeToB U U3 pearibHOW KU3HMU;
YMEHWe BblYMCNATb reoMeTpudeckne BennymHbl (4nmHa,
yron, nnowagb, O06BLEM, nnowanb MNOBEPXHOCTH),
Ncnonb3ysi nayyeHHble opMyrnbl MU METOAbl, B TOM
yucne: nnowagab MNOBEPXHOCTUM NMpamMuabl, MPU3MBbI,
KOHyca, uumnuHgpa, nnowanb cdepbl; 06bLEM Kybda,
NPSAMOYrofbHOro napannenenunena, nupamuabi,
npu3amMbl, UMNUHAPA, KOHYyCa, wWapa; YMEHWEe HaxoauTb
OTHOLWEeHNEe 06BEMOB NOAO6HbIX Uryp

YMeHue onepupoBaTtb MOHATUAMMU: MNPAMOYrosibHas
cucTeMa KOOpAWHAT, BEKTOpP, KOOpAWHATbl TOYKW,
KOOpAWHaThl BEKTOpa, CyMMa BEKTOPOB, Npou3BeaeHne
BEKTOpa Ha 4uCno, pasnoxeHuwe BekTopa no Gasucy,
12 ckanapHoe npousBeneHne, BEKTOpHoe npousseqeHue,
yron wmexay BekKTopamMu; yMeHue UCMosib30oBaThb
BEKTOPHbIN U KOOPAWHATHbIXN MeTod ONA pelleHus
reomMeTpuyeckux 3agady v 3agad  apyrux  ydebHbIx
npeaMeToB

YMeHune BblbnpaTb NOAXOASLMIA MeTonh ANS pelleHus
3ajayv; noHMMaHue 3Ha4YMMOoCTM MaTeMaTuKM B
N3y4yeHn NpUpoLHbIX U OBLECTBEHHbIX MPOLIECCOB U
13 ABIEHUN; YMEHMe pacno3HaBaTb NPOsSiBIieHWe 3aKOHOB
MaTtemMaTuKuU B UCKYCCTBE, YMeHue nNpueBoauTb NpuMepbl
MaTeMaTU4eCcKux OTKPbITUA POCCUNCKON N MUPOBOU
MaTeMaTU4eCcKou HayKu
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NEPEYEHb 3JIEMEHTOB COAEP>XXAHUA, MPOBEPAEMbIX HA EI'3 MO
MATEMATUKE

Kon npOBepﬂeMblﬁ AfIeMeHT coaepXxXaHus

1 Yucna n BbluMcneHus

1.1 HaTypaanble n uerble Yncna. I'Ip|/|3Ha|<M OEJIMMOCTU LieJibliX YUCesl




PaunoHanbHble 4ucna. OObLIKHOBEHHble U [OecATUYHble Opobu,

1.2 NpoLeHTbl, 6eCKOHEYHbIE Nepruoanveckne opoobu

13 ApudmMeTnYeckun KOpeHb HaTypaanoﬂv cteneHn. [euncteus c
apuMeTUYECKNMM KOPHAMUM HaTyparibHOW CTeneHn

14 CteneHb C LerbiM - nokasaTenem. CTeneHb C paynoHasnbHbIM
nokasartenem. CBoncTBa CTeneHu

15 CWHYC, KOCWMHYC W TaHreHC 4UCrOBOro aprymeHta. ApPKCUHYC,
APKKOCUHYC, apKTaHreHC YNCNOBOro apryMmeHTa

1.6  Jlorapudpm vncna. [lecatuyHble U HaTypasnbHble Slorapnudmbl
HencrButenpbHole  yucna.  ApudmeTnyeckme  onepaumm

1.7  penctBuTenbHbIMM  uYncnamu.  [NpubNMKEHHbIE  BbIYMCIIEHUA,
npaBusia OKPyrreHnsa, Npuknaka n oueHka pesynbtata BblYMCIIEHUN

1.8 [lpeobpasoBaHne BblpaxxeHUN

1.9 KomnnekcHble yncna

2 YpaBHeEHNA N HEpaBEHCTBa

2.1 Uenble n gpobHo-paumoHanbHble ypaBHEHUS

2.2  VppaumoHanbHble ypaBHEHUS

2.3  TpuroHomeTpuyeckme ypaBHEHUS

2.4  [lokasaTernbHble 1 norapummyeckne ypaBHeHUs

2.5 Uenble n gpobHo-paumoHanbHble HepaBeHCTBa

2.6 VppaumoHanbHble HepaBeHCTBa

2.7 [lokasaTenbHble N norapnpmmyeckne HepaBeHCTBa

2.8  TpuroHoMmeTpuyeckMe HepaBeHCTBa

2.9 Cucrtembl 1 COBOKYMHOCTU YpaBHEHUI N HEPABEHCTB

2.10 YpaBHeHUA, HepaBeHCTBaA M CUCTEMbI C NapamMeTpamu

2.11 MaTtpuua cuctemMbl MMHENHbIX ypaBHEHU. OnpeaenuTens MaTpuyubl

3 OyHKUMKN 1 rpadomKn

dyHKUMSA, cnocodbl 3agaHusa pyHkumn. Mpaduk pyHkumMn. BzanmHo

3.1 obpatHble  QYHKUMKW.  YETHble M HEYETHble  (PYyHKUUN.
Mepuognyeckne yHKUMM
O6nactb onpefeneHnss 1 MHOXECTBO 3HadeHun dyHkuuu. Hynu

39 YHKLNN. [MpomexyTku 3HaKOMOCTOSHCTBA. [MpomexyTku
MOHOTOHHOCTU (PYHKUMKU. MakcuMmymMbl U MWUHUMYMbl  OYHKLNWN.
Hanbonbluee 1 HavMMmeHbLUee 3HaYeHne OyHKLMM Ha MPOMEXYTKe

33 CTel:leHHaﬂ dyHKUMNSA C HaTypanbHbIM 1 LenbiM rokasaTenem. Ee
cBoncTBau rpacmk. CBoncTea 1 rpadpuk KOPHSA N-0M CTENeHU

3.4  TpuroHomeTpuyeckne PyHKUNN, UX CBOUCTBA U rpadovkm

35 lMokasatenbHaa u norapudmmyeckas QyHKUMW, UX CBOMUCTBA U
rpagoukm

36 Touku paspbiBa. AcuMnTOTbl rpadukoB yHKuuK. CBoKncTBa
YHKUNIN, HEMPEPbIBHbBIX HA OTPE3Ke

3.7 TlocnepoBaTefnibHOCTK, CNOCOOBLI 3a4aHMs NocregoBaTeNbHOCTEN




ApudpmeTndeckas u reometpudeckass nporpeccun. dopmyrna

38 CITOXKHbIX NPOLEHTOB
4 Hayana matematndeckoro aHanusa
4.1 [NpousBogHaa yHKUMW. [1pON3BOAHbIE 3rIEMEHTAPHbBIX (PYHKLNN
MpumeHeHne npou3BOAHOM K UcCrnenoBaHU  PYHKUMA  Ha
4.2  MOHOTOHHOCTb W 9KCTpeMyMbl. HaxoxageHue Haubornbwero wu
HaUMeHbLUEro 3Ha4eHns PyHKUUM Ha OTpeskKe
4.3 [lepBoobpasHas. NHTerpan
5 MHoecTBa 1 norvka
51 MHoXecTBO, onepauun Hag MHoXecTBaMu. [luarpammbl Ounepa —
BeHHa
5.2 Jloruka
6 BepoaTHOCTbL M cTaTUCTUKA
6.1 OnucaTtenbHas cTaTUCTUKa
6.2 BeposatHocTb
6.3 KombuHaTopuka
7 'eomeTpuna
7.1  ®urypbl Ha NNOCKOCTU
7.2  [lpsaAmble 1 NNOCKOCTM B NPOCTPAHCTBE
7.3  MHororpaHHuKu
7.4  Tena v NOBEPXHOCTU BpaLleHUS
7.5 KoopauHaTbl 1 BEKTOpPbI
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