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MpunoxeHune

K OCHOBHOWM 06pa3oBaTesibHOM
nporpamme cpegHero obuiero
obpasoBaHus

MAQY «HwxHeapemasaHckas COLLy,
YyTBEPXOEHHOWN NPUKa3om

oT «29» aBrycta 2025 r. Ne 180-oa

PABOYAA NPOrPAMMA
y4ye6Horo npegmeta «BeposiTHOCTb U cTaTUCTUKA»
ansa obyyvarowmxes 10-11 knaccos



NOACHUTEJNIbHAA 3ATNMUCKA

Paboyas nporpamma y4ebHOro kypca «BepoaATHOCTb M CTaTUCTMKa»
6asoBoro ypoBHs ans oby4varowmxca 10 —11 knaccoB paspaboTtaHa Ha OCHOBE
depepanbHOro rocygapCrBeHHOro obpasoBaTenbHOro CTaHgapTa CpegHero
obuwero obpasoBaHMA, C YYETOM COBPEMEHHbLIX MUPOBLIX TpeboBaHWUN,
npeabaBnseMblXx K MaTeMaTtMyeckoMy obpasoBaHuio, U Tpaguumi poCCUNCKOro
obpasoBaHus. Peanusaums nporpammbl obecrneynBaeT oBnageHue KIoyYeBbIMU
KOMMNEeTEeHUNAMM, COCTaBMAOLWMMIN OCHOBY AS11 CAMOPa3BUTUSA N HENPEPLIBHOIO
00pa3oBaHus, LEenoCTHOCTb OBLLEKYITbTYPHOrO, IMYHOCTHOIO 1 NO3HaBaTENbHOMO
pas3BUTUS NMNYHOCTIN OBYyYaroLLMXCS.

LIEJTU U3YYEHUA YHEBHOIO KYPCA

Y4yebHbIn Kypc «BepoAaTHOCTb M cTaTucTMka» 6a3oBOro ypoBHS SIBASETCS
NpOJOSIKEHNEM U pas3BUTUEM OAHOUMEHHOro y4ebHoro Kypca 6a3oBOro ypoBHS
ocHoBHOWM wkonbl. Kypc npegHasHayvyeH anst hopmmpoBaHus y oOy4datomxcs
CTaTUCTUYECKON KyrnbTypbl W TMOHUMaHUA pPONU TEOopUU BEPOSATHOCTEN Kak
MaTemMaTM4eCKOro MHCTPYMEHTa AN U3y4YeHUs CrlydanHbIX CODbITUIA, BENMUYUH U
npoueccoB. [pu n3yyeHun kKypca oborawatoTcs npencTaBneHnsa yvalumxcs o
MeTodax uccrnegoBaHuMst WU3MEHYMBOIO  Mupa, pasBMBaETCs  NMOHUMaHue
3HaYMMOCTM WM OBOWHOCTM  MaTeMaTU4ecKMx MeTOOOB  MNO3HaHWA  Kak
HEOTbeMSIEMOWN YaCTN COBPEMEHHOIO €CTECTBEHHO-HAYYHOrO MUPOBO33PEHMS.

CopepxaHue Kypca HanpasfieHo Ha 3akpensieHne 3HaHUK1, NoSTyYeHHbIX Npu
N3y4eHUn Kypca OCHOBHOM LLKOSbl U Ha pa3BuTUE NpeacTaBieHnn O cryYyamHblX
BENMYMHAX WM B3aUMOCBA3AX MeEXAY HUMW Ha BaXHbIX NpuUMepax, CHXeTbl
KOTOPbIX MOYEPNHYThI U3 OKpYXXatoLLero Mypa.

B cooTBeTCTBMM C YyKasaHHbIMU LensaMun B CTPYKType ydebHOoro kypca
«BepoaTHOCTb M cTaTUCTUKa» cpedHen LKomMbl Ha 6a30BOM ypOBHE BblAerneHbl
crnefylowme OCHOBHble cofepXaTenbHble nuHuK: «CnydyanHble cobbiTua u”
BEPOATHOCTUY, «CrnyYyanHble BENUYNHbBI U 3aKOH BOMbLUNX YMCEN».

BaxHyto 4yacTb Kypca 3aHMMaeT WU3y4YeHMe TreoMeTPUYEecKoro wu
BMHOMManNbHOro pacnpeaenieHnin 1 3HaKOMCTBO C UX HENpepbIBHbIMU aHanoramm
— nokasaTtefnbHbIM 1 HOpManbHbIM pacnpeneneHnsiMu.

CopgepxaHue nuHun «CnyvamHble COObITUA W BEPOSITHOCTU»  CRYXUT
OCHOBOW Ansa hopMUpPOBaHUS NpeacTaBneHn O pacnpeaeneHnn BeposaTHOCTEN
MeXAy 3HaYEeHUSIMU CryYamHbIX BENMYMH, a Takke 3Ta NMHUSA Heobxoamma Kak
6asa gns u3yvyeHus 3akoHa 6onblmx uvncen — dyHAAMEeHTanbHOro 3akoHa,
AencTeylowlero B npupoge n obwecTBe U UMeEKLWero maTeMaTuyeckyto
dopmanunzauuto. Cam 3akoH BornbLINX Yncen npeanaraeTcs B 03HaKOMUTENbHOM
dopmMe ¢ MMHMMarbHbBIM UCMOSIb30BaHMEM MaTeMaTu4eckoro oopmanmama.

TemMbl, CBsi3aHHble C HENPEPbIBHbIMK  CryYarWHbIMW  BENUYUHAMN,
aKUEHTUPYIOT BHUMaHWE LIKOSIbHMKOB Ha OMUCAHUM U U3YYEHUWU CRyYamHbIX
ABIEHUA C MOMOLLbIO HenpepbIBHbIX PYHKUMA. OCHOBHOE BHUMaHWe yaensdeTcs
nokasaTernibHOMY U HOpMarnbHOMY pacrnpeneneHuam, npu 3ToMm npeanonaraeTcs
O3HaKOMUTENbHOE U3yvyeHne MaTepuana 06e3 [okasaTenbCTB MPUMEHSIEMbIX
drakToB.



MECTO KYPCA B YYEBHOM NMJIAHE

Ha wu3yyeHne kypca «BeposaATHOCTb W cTaTUCTMKa» Ha 6a30BOM YpOBHE
oTBoanTcs 1 4ac B Hegeno B TeYEeHME Kaaoro roga obydeHusi, Bcero 68
y4yebHbIX Yacos.



COOEPXAHUE YHYEBHOI'O KYPCA
10 KITACC

MpeactaBneHne AaHHbiX C nomowibto Tabnuy u awnarpamm. CpegHee
apudmeTnyeckoe, MeamaHa, Hambonbllee N HauMMeHbllee 3Ha4vyeHus, pasmax,
ANCNepCUst U CTaH4apPTHOE OTKITOHEHME YNCMOBbLIX HAbopOoB.

Cny4yaiHble 3KkCnepuMMeHTbI (OMbIThl) U CriyYanHble COBbITUS. QneMeHTapHble
cobbiTna (Mcxoabl). BeposTHOCTL crnyyarMHOro cobbiTvs. BnmM3ocTb 4acToThbl U
BEpOATHOCTM  cobbITin.  CnyyanHble  OMnbliTbl  C  PaABHOBO3MOXHbIMU
anemMeHTapHbiMn  cobbiTuaAMKU.  BeposiTHOCTM  cobblITM B oOMnblTax €
PaBHOBO3MOXHbIMUW 3f1IEMEHTAPHbLIMWN COOLITUAMMN.

Onepauuu Hapg cobbITUAMU: nepeceveHune, obbeanHeHue,
NPOTUBOMONOXHbIE CcobbITMA. Huarpammbl  Onnepa. Popmyna CnoxeHus
BEPOATHOCTEN.

YcnoBHas BEpPOSATHOCTb. YMHOXeHWe BeposTHOCcTeW. [lepeBo crny4yamHoro
aKkcnepmmeHTa. PopmMyna NosIHOM BEPOATHOCTU. HesaBuUCUMbIE COObITHUS.

KombuHaTopHOe npaBuno yMHOXeHUs. [NepectaHoBKkM 1 hakTopuan. Yucno
coyeTaHunn. TpeyronbHuk MNackana. Popmyna GnHoma HeloTOHa.

BuHapHbI criydanHbIn onbIT (UCNbITAHKE), Yyenex n Heyaada. HesaBucumble
ucnoltaHna. Cepuss HesaBUCUMbIX WUCMbITaHUA 00 nepBoro ycnexa. Cepus
He3aBUCUMbIX UCMbITaHUn bepHynnu.

CnyvanHas BenuuumHa. PacnpepeneHue BeposiTHocTen. [duarpamma
pacnpegeneHua. MNMpumepbl pacnpegeneHnin, B TOM 4Yucre, reomeTpudeckoe u
BMHOMManbHoeE.

11 KINACC

Uncnosble XapakKTepUCTUKM  CrlydauHbIX  BENUYUH:  MaTemMaTudeckoe
OXuaaHue, Aucnepcuss U cTtaHgapTHOe OTKNoHeHue. [lpumepbl NpUMeHeHUs
MaTeMaTU4YEeCKOro OXXnaaHus, B TOM YUcre B 3agavax U3 rnoBCeAHEBHOW YKU3HW.
MaTtematudeckoe oxuaaHne GuHapHOW criydanHon BenuyuHbl. MaTemaTuyeckoe
OXugaHue CyMMbl criydarHbIX BenuduH. Martematudeckoe oxugaHue w
ANCrepcusi reoMeTpmn4eCcKoro u BHoMmManbLHOro pacnpeaeneHuni.

3akoH 6onblMX 4Mcen W ero porib B Hayke, npupoge n obuiectse.
BbIOOpOYHLI MeToa nccrnegoBaHum.

[MpuMepbl HenpepbIBHbIX CrydYarHbIX BenWYuH. [oHATME O NNOTHOCTU
pacnpegenenuns. 3agayn, NpuBoAsAWME K HOPManbHOMY pacnpegeneHuto.
[MoHsATHME 0 HOpManbHOM pacnpeneneHun.



NMIMAHUPYEMBIE PE3YJIbTATbDI
JINYHOCTHDbIE PE3YJIbTATDI

JInyHOCTHLIE pe3ynbTaTbl OCBOEHWSA NporpaMmmbl y4ebHOro npegmeTa
«MaTtemaTuka» xapakTepusyrTcs:

paxpaHcKoe BocnuUTaHue:

CchOpMMPOBAHHOCTbLIO FPaXKAAHCKOM NO3nL MM 0byYatoLerocst Kak akTUBHOIO
M OTBETCTBEHHOrO u4feHa poccunickoro obuwlectBa, nNpeacTaBfeHneM o
MaTeMaTUyeCcKux OCHoBax (PYHKLMOHUPOBAHUSA Pa3fINYHbLIX CTPYKTYP, SBMEHUN,
npouenyp rpaxgaHckoro obuwectBa (BblGopbl, OMpocbl M Mp.), YMEHWEM
B3aMMOLENCTBOBATb C cCouManbHbIMWU MWMHCTUTYTaMM B COOTBETCTBUU C UX
PYHKUMSAMU N HA3HAYEHMEM.

NMaTpnoTnyeckoe BocnutaHue:

ChopMUPOBAHHOCTLH POCCUNCKOWN FpaXXgaHCKON MOEHTUYHOCTU, YBaXKEHUS K
NPOLUSIOMY M HACTOALWEMY POCCUNCKON MaTeMaTUKU, LEHHOCTHBLIM OTHOLLEHNEM K
OOCTUXEHUSM POCCUNCKNUX MaTeMaTUKOB N POCCUNCKON MaTeMaTUYECKOM LLKOSTbI,
K MCMNOMb30BaHUID 3TUX AOCTWXKEHWM B APYrnUX Haykax, TEeXHonorusix, cdpepax
9KOHOMMUKM.

[yxoBHO-HpaBCTBEHHOIro BOCNUTaHUA:

OCO3HaHMEM AYXOBHbIX LLleHHOCTEeN POCCUNCKOro Hapoaa;
C(POPMMPOBAHHOCTBID  HPABCTBEHHOINO CO3HAHWSA, 3TMYECKOro MnoBedeHus,
CBSI3@aHHOIO C NPAKTUYECKUM NPUMEHEHMNEM AOCTMXKEHNN HAYKN U OeATENbHOCTLIO
YYEHOr0; 0OCO3HaAHMEM JIMYHOrO BKaga B NOCTPOEHME YCTONYMBOro Byayulero.

JdcTeTU4ecKoe BOCNUTaHMeE:

9CTETUYECKMM OTHOLLUEHMEM K MUPY, BKIKOMas 3CTETUKY MaTeMaTU4eCKux
3aKOHOMepHOCTEN, 0OBEKTOB, 3agad, peLleHnn, paccyxaeHun;
BOCNPUMMYMBOCTBIO K MaTEMaTUYECKMM acnekTamMm pasfinyHbiX BUOOB UCKYCCTBa.

Pusnyeckoe BoCnuUTaHue:

C(POPMUPOBAHHOCTLID YMEHUS MNPUMEHATb MaTeMaTuyeckue 3HaHUA B
MHTepecax 340poBoro 1 6esonacHoro obpasa *KM3Hu, OTBETCTBEHHOIO OTHOLLEHUS
K CBOEMY 300pOBblO (300p0OBO€E NUTaHue, cbanaHCUpoOBaHHbBIA PEXUM 3aHATUN U

oTablxa, perynsipHas dumsmyeckas aKTMBHOCTb); cusmyeckoro
COBEPLLEHCTBOBAHMS, npu 3aHATUAX CNOPTMBHO-0300POBUTENBHOW
OeATENbHOCTbHO.

TpyAaoBoe BocnutaHue:

FOTOBHOCTbIO K TpyZAy, OCO3HaHMEM LEHHOCTU Tpyaontobus; MHTepecom K
pasnuyHbIM  cepam npodeccuoHanbHON OeATEeNbHOCTU, CBA3aHHbIM C
MaTeMaTUKON N €€ NPUNOXEHUAMU, YMEHMEM COBepLUaTb OCO3HaHHbIA BbIGOp
Oyoywen npodeccun n peann3oBbiBaTb COOCTBEHHbLIE XU3HEHHbLIE MMaHbl;
FOTOBHOCTbO M CMOCOBHOCTLIO K MatemaTudeckomy o06pasoBaHui0 U
camoobpa3oBaHUI0 Ha MNPOTSXKEHUN BCEWN KMU3HWU; FOTOBHOCTBIO K aKTUBHOMY
y4yacTUIO B PELLEHNN NPaKTUYECKNX 3adad MaTemMaTUYeCKON HanpaBneHHOCTH.,

JKonornyeckoe BocnutaHue:

ChOPMUPOBAHHOCTBIO 3KOSTOrMYECKOM KynbTypbl, MOHUMAHWEM BINAHUSA
coumnanbHO-9KOHOMUYECKUX NPOLLECCOB Ha COCTOSIHME NPUPOAHON N coumanbHON
cpeabl, OCO3HaHMEeM rnobanbHOro Xxapakrtepa 3KOMorm4yeckux npobnewm;



OpveHTauuMen Ha NpPUMEHeHne MaTeMaTU4ecKux 3HaHUN ONS pelleHns 3ajad B
obnacTu okpyxatoLlen cpeqpl, NiaHMPOBaHUS MOCTYNKOB N OLLEHKN UX BO3MOXHbIX
nocneacTBUN ANs OKpyXatoLleun cpeabl.

LileHHOCTM Hay4YHOro No3HaHus:

ChOPMMPOBAHHOCTBEID MUPOBO33PEHNSA, COOTBETCTBYHIOLLEr0 COBPEMEHHOMY
YPOBHIO  pa3BUTUA  Haykm W  OOLLECTBEHHOW MPaKTUKW, MOHUMaHUEM
MaTemMaTM4eCKON Hayku Kak cpepbl 4YenoBeyeckon AeATeribHOCTU, 3TanoB eé
pasBUTUA M 3HAYMMOCTW ONs PasBUTUA UMBUNU3aLMWN; OBNaZEHUEM S3bIKOM
MaTeMaTUKM U MaTeMaTU4eCKOM KynbTypoOW Kak CpefCTBOM MO3HaHUSA MUPa;
FOTOBHOCTbIO OCYLLECTBIIATb MPOEKTHY U UccrnegoBaTesibCkyo OesATeNnbHOCTb
MHOMBUAOYaNbHO U B rpymnne.

METAMNPEOMETHbIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHUSI MPOorpaMmbl y4ebHOro npeamera
«Martematumka» XapaKTepu3yrTcs oBnageHnem yHMBepcasibHbIMU
no3HasamesibHbIMU OelicmeusiMu, yHugepcasibHbIMU KOMMYHUKamueHbIMU
OelicmeusiMu, yHU8epcaslbHbIMU pea2yrsimueHbIMU deticmausimul.

1) YHueepcarnbHble no3HaeamesibHble Oelcmeusi, obecredyusarom
gopmuposaHue 6a308biX KO2HUMUBHbLIX rpoueccos8 oby4yaroujuxcsi (oceoeHue
Memodo8 [103HaHUSI  OKpyXXaruw,e2ao Mupa; [PUMEHEeHUe  J102U4ECKUX,
uccriedogamersibCKUX orepayud, ymeHul pabomams ¢ uHghopmayuedl).

Ba3oBble nornyeckue AemnNcTBUA:

e BbISBMATb n XapakTepusoBaTb CYLLLECTBEHHbIE NPU3HaKK
MaTeMaTUYECKNX OBBHEKTOB, MOHATUW, OTHOLUEHUA MeXAy MOHATUAMMU;
dopmynupoBaTb onpeaeneHns NoOHATUIN; yCTaHaBNMBaTb CYLLECTBEHHbIN
NpuU3HaK Knaccudukaumm, ocHoBaHuUs Ons 0000LWeHnss n cpaBHEHWUS,
KpUTEepmn NpOBOANMOro aHanm3a;

e BOCNpPUHUMATL, opMynMpoBatb W nNpeobpas3oBbiBaTb CYyXOEHUSN:
yTBEpPAUTENbHbIE N OTpuULaTenbHble, €ANHUYHbIE, YacTHble N obLue;
YCIOBHbIE;

e BbISBMATbL MaTemaTUdeckme  3aKOHOMEPHOCTW,  B3aUMOCBS3N W
npoTmBopeuunss B dakTax, AaHHbIX, HABNIAEHUSX WU YTBEPXKOAEHMUSX;
npegnaratb  KpUtepum  Onsi  BbISIBNEHUS  3aKOHOMEPHOCTEN W
NPOTUBOPEYUNN;

e [enaTb BbIBOAbl C WUCMOSIb30BAHNEM 3aKOHOB FOMMKW, AEAYKTUBHbLIX W
MHOYKTUBHbIX YMO3aKITOUYEHUIN, YMO3aKNYEHN No aHanoruu;

e MNPOBOAUTbL  CaMOCTOATENbHO  AOKa3aTenbCTBa  MaTeMaTUYeCcKuX
YyTBEPXAEHUN (NpsiMble U OT NPOTUBHOIO), BbICTPanBaTbh aprymMeHTauuio,
NPUBOANTE NPUMEpPbI U KOHTpRpUMEPbI; 060CHOBLIBaTb COBCTBEHHbIE
CY)XOEHMWS 1 BbIBOAbI;

e Bblbunpatb crnocob pelleHnss y4ebHOW 3agaym (CpaBHMBATbL HECKOSbKO
BapuMaHTOB peLUeHusi, BbliOMpaTb Haubonee nogxogdwunm C Y4ETOM
CaMOCTOATENTbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBble nccnegoBaTenbCkue AeMCTBUA:



MCNonNb30BaTb BOMNPOCHI Kak MCCNneaoBaTeNbCKUM MHCTPYMEHT NO3HAHWS;
dopmynmpoBaTb BOMPOCHI, (bUKCUMpYOLLME MPOTMBOpPeYMe, npobremy,
ycTaHaBnMBaTb WCKOMOe W [OaHHoe, dopmMMpoBaTb  rUMNOTesy,
apryMeHTMpoBaTb CBOK MO3MLMI0, MHEHME;

NpoBOAUTb CaMOCTOSATENbHO CnnaHMpoBaHHbIN 9KCMEPUMEHT,
nccrefoBaHMe MO YCTAHOBMEHWUIO OCODOEHHOCTENM MaTemMaTU4ecKoro
00beKTa, SBMNEHWs, npoLecca, BbISBIEHUIO 3aBUCUMOCTEN Mexay
o6bekTaMu, ABNEHUSMI, NpoLeccamu;

caMoCTosiTeNlbHO  popmynupoBaTb  0000LWeHNss W BbiBOAbl MO
pe3ynbTtataM npoBeAéHHOro HabnaeHus, uccneaoBaHusi, OLEHUBAaTb
[OCTOBEPHOCTb MOMYYEHHbIX Pe3ynbTaToB, BbIBOAOB 1 0606LLEHNI;
NMPOrHO3MpoBaTb BO3MOXHOE pas3BUTME MpoLiecca, a Takke BblABUraThb
NPeAnonOoXeHMs1 O ero PasBUTUN B HOBbIX YCIOBUSX.

PaboTa ¢ nHcpopmaumen:

2)

BbIABNATbL AednunTbl MIHOPMaLUK, AaHHbIX, HEOBX0ANMbIX AN oTBETa
Ha BOMpPOC U AN pelleHns 3agayu;
BblOMpaTb  MHoOpMauMd U3 WUCTOMHMKOB  PasfU4YHbIX  TUMOB,
aHann3npoBaTb, CUCTEMATU3NPOBATbL M UHTEPNPETUPOBaTb MHAOPMALINIO
pas3nn4HbIX BUOOB 1 (hopM npeacTaBneHus;
CTPYKTYpupoBaTb MHpOpMaLMIO, NpeacTaBnsaTb €€ B pa3nnyHbiX opmax,
UNCTPUPOBaTh rpadmyecku;
oueHuBaTb HaOEXHOCTb NHopMmaLumm no CaMOCTOATENbHO
chOpMynMPOBaHHLIM KPUTEPUSIM.

YHueepcarnbHble KOMMYHUKamueHble Oelcmeus, obecredusarom

cghopmMupo8aHHOCMb coyuaribHbIX HaBblko8 0byYaroWUXCS.
O6LweHwe:

BOCNPUHUMATbL U  OPMyNMpoBaTb CYXOEHUS B COOTBETCTBUM C
YyCrOBUSIMU U LensMn obLLeHns1; ICHO, TOYHO, rPaMOTHO BblpaXkaTb CBOO
TOYKY 3PEHMUsI B YCTHbIX N MUCbMEHHbIX TEKCTax, AaBaTb MOSICHEHUS MO
X0y pelleHus 3agadn, KOMMEHTMPOBATb MOMYyYeHHbIN pe3ynbTar;

B Xode oOCyxaeHWsa 3afasaTb BOMPOCHbI MO cywlecTBy obcyxaaemon
TeMbl, Npobremsbl, pellaeMon 3agayu, BbickasblBaTb Maeun, HaueneHHble
Ha MOUCK peLLEHMs; CONOCTaBNATb CBOU CYXXOEHUSA C CYXXOEHUSMWN OPYTrnX
y4acTHUKOB guanora, obHapyxumBaTb pasnnyme n CXOACTBO MNO3ULMIA; B
KOoppeKkTHon coopmMme hopMynnpoBaTh pasHOrfiacusi, CBOM BO3paXeHus;
npeacTaBnaTb  pe3ynbTaTbhl  peweHus  3ajaudun,  IKCnepuMeHTa,
nccnegoBaHus, NpoekTa;  caMocToATeNbHO  Bblbupatb  dopmart
BbICTYMMEHUS C Y4ETOM 3aad Npe3eHTaumm n 0CoO6eHHOCTEN ayanTopuUMn.

CoTpyAHU4ecTBO:

MOHMMATb M MCMONb30oBaTb  MPeMMyLlecTBa  KOMaHOHOW U
UHOMBMAYyanbHOM paboTbl MpM peleHnn yy4ebHbIX 3agad; nNpuHUMaTb
Lenb COBMECTHOW  [OeATEeNnbHOCTW, MNNaHUPOBaTb  OpraHM3auuio
COBMECTHOW paboThbl, pacnpenenaTs Buabl paboT, AoroBapuBaThCs,
obcyxaatb npouecc u pesynbtaT paboTbl; 0606LLUaTb MHEHUSI HECKOMNBbKNX
noaen;



e yyacTBoBaTb B [IpynnoBbiX dopmax pabotbl (0bcyxaeHusi, obmeH
MHEHUIN, «MO3roBbl€ LUTYPMbI» N UHbIE); BbIMOMHATL CBOK YacTb paboTbl
N KOOpAWHMPOBATbL CBOW [OEWUCTBMA C APYrMMW 4rieHamu KoMaHAabl;
OLeHMBaTb KayecTBO CBOEro Bknaga B OOLWMW NPOAYKT MO KPUTEPUNAM,
chopMynMpOBaHHbLIM y4aCTHMKaMM B3auMOAENCTBUS.

3) YHueepcanbHblie pea2ynsmueHble Oelcmeusi, obecriequgarom

opmuposaHUe CMbIC/I08bIX YCMaHOBOK U XU3HEHHbIX HagbIKo8 JTU4HOCMU.

CamoopraHusauums:

COCTaBNATb NNaH, anropuTMm peLleHns 3agadvum, Belbnpatb cnocob pelleHus

C YYETOM UMEIOLNXCA  PECYPCOB U  COOCTBEHHbLIX  BO3MOXHOCTEWN,
apryMeHTMpoBaTb M KOPPEKTMpOBaTb BapuUaHTbl pPeELUEHUMA C YYETOM HOBOW
MHdopMaLmK.

CaMOKOHTpOnb:

e BnageTb HaBblkaMy MO3HABaATENbHOW pedriekcun Kak OCO3HaHUS
coBepLlaeMblX ENCTBUA U MbICITUTENBbHbIX NPOLECCOB, UX pe3ynbTaTos,;
BnageTb crnocobamn camMonNpoBEPKM, CaMOKOHTPONSA npouecca W
pesynbTaTa peleHUss MmaTemMaTuyeCcKon 3afauu;

e npeaBnaeTb TPYAHOCTM, KOTOPblE MOFYT BO3HUKHYTb MpU  peLleHun
3ajayn, BHOCUTb KOPPEKTMBblI B [OEATENbHOCTb HAa OCHOBE HOBbIX
00CTOATENBLCTB, AAHHbIX, HAWAEHHbIX OLWMOOK, BbISBNIEHHbIX TPYAHOCTEWN,;

e oOUeHMBaTb COOTBETCTBME pesynbTata Lenn MU YCroBUSM, OOBLACHATb
NPUYMHBI OOCTUMXKEHUS UMM HEOOCTMXKEHUS pes3ynbTaToB AeATeNbHOCTH,
HaxoauTb OLWNOKY, AaBaTb OLEHKY NPMOOPETEHHOMY OMbITY.

NMPEOMETHbIE PE3YJIbTATbI'
10 KINACC

K koHuy 10 knacca o6y4aomnnca HayumTbCs:

cB0b0gHO onepupoBaTtb MOHATUAMM: rpady, MNNOCKMIA rpadd, CBA3HbLIN rpad,
nyTb B rpadpe, uUenb, UUKI, OepeBO, CTeneHb BepLlUnHbl, AepeBO Cry4anHOro
9KCNepUMeEHTa;

cBobOOHO onepupoBaTb MNOHATUSIMWU: CryYaWHbIM 3KCNEPUMEHT (ONbIT),
cnyyanHoe cobbiTue, 3nemMeHTapHoe crydanHoe cobbiTne (dnemMeHTapHbIN
MCXod) CryYamHOro onbiTa, HaxoguTb BEPOATHOCTM COObITMM B OMblTax C
PaBHOBO3MOXHbIMMW 3fIEMEHTAPHBIMU COBLITUSMU;

HaxoauTb U dopmMmynupoBatb cobbITUA: nepecedeHne, obObeanHeHue
OaHHbIX CcOObITUIA, COObITME, MPOTMBOMOJSIOXKHOE [JaHHOMY; WCMNONb30BaTb
anarpamMmamu  Qunepa, KOOpAWHATHYH MNpAMyl0  ONs  peweHus  3ajad,
Nnosfib3oBaTbCA (POPMYISION CIOXEHUS BEPOATHOCTEN O BEPOATHOCTEN OBYX U
Tpex criyd4arHblX COObITUN;

onepvpoBatb  MOHATUAMMU:  YCMNOBHAs  BEPOATHOCTb,  YMHOXeEHue
BEPOATHOCTEN, He3aBUCUMble COObITUSA, AepeBO CIyYanHOro 9KCrnepuMeHTa,
HaxoOuUTb BEPOSATHOCTU COObLITMM C MOMOLLLIO MpaBuna YMHOXEHWUd, Aepesa
cnyyarHoOro onbita, MCnonb3oBaTb (OPMyISly MNOMHOW BEPOATHOCTU, dpopMyny
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Bawneca npu peweHnn 3agay, onpeaensaTb HE3aBUCUMOCTb COBbITUIA MO hopMyIie
M NO opraHM3aumm CriydanHoro aKCnepuMeHTa;

NPUMEHATb U3YYEeHHble KOMOMHATOPHbIE OPMYINblI ANA NepeyYnucneHns
9N1EMEHTOB MHOXECTB, 3fIeMEHTapPHbIX COObITUI Cry4YarHOro onbiTa, peLleHns
3a4ad Nno Teopun BEPOATHOCTEMN;

cBobogHO onepupoBatb  MOHATUAMW:  OUHAPHbLIA  CryYaWHbIA  ONbIT
(uCcnbITaHWe), ycnex u Heygaya, He3aBUCUMbIE UCMbITAHUSA, CEPUS UCTbITaHUN,
HaXo4WUTb BEPOSITHOCTU COOLITUIA: B CEpPUMM UCMbITAHMW OO MEpPBOro ycnexa, B
cepun ucnblTaHnin bepHynnu, B onbiTe, CBA3aHHO CO CryYanHbiM BblIGOpPOM K3
KOHYEeHOW COBOKYMHOCTH;

cBOOOAHO OnepMpoBaTh NOHATUAMU: ClyYarHas BenuynHa, pacnpegeneHme
BEPOSATHOCTEN, AuarpaMmma pacnpegeneHusi, buHapHasa crnyyYamHasa BenuyvHa,
reomeTpuyeckoe, GBUHOMManNbHoOe pacnpeneneHue;

onepuvpoBaTb MOHATUAMMU: COBMECTHOE pacnpegerieHne OByX Crny4vanHbIX
BENWYMH, UCMNOSb30BaTb Tabnnuy COBMECTHOrO pacnpegenieHnsa ayx criydanHbix
BENWYMH ONSA BblAENEHNA pacnpegeneHnsa Kaxaon Benu4uHbl, onpeneneHus
HEe3aBUCUMOCTU CITyHanHbIX BEMNYNH;

cB06O4HO onepupoBaTh NOHATUEM MaTEMATUYECKOrO OXXMAAHUSA CRyYanHOn
BENUYUHbLI (pacnpegeneHns), NPUMEHSATb CBOMCTBA MaTeMaTUYECKOro OXXMaaHUs
npwu peLleHnn 3agad, BblYNCNATb MaTeEMaTUYECKOro oXngaHme GUHOMMansHOro un
reoMeTpu4ecKoro pacnpegeneHuni;

cB06OgHO onepupoBaTb NOHATUSIMU: OUCNEPCUSA, CTaHLAPTHOE OTKIMOHEHWEe
CNy4YanHOW BESINYUHBI, MPUMEHATbL CBOMCTBA OUCMEPCUN CRYyYanHOWN BESTUYUHBI
(pacnpepeneHns) npu peweHnn 3agad, BblMUCHATb OMCNEPCU0 U CTaH4apTHOe
OTKMOHEHNE reoMeTprnYeCcKoro 1 BMHOMMHAaNbLHOIO pacnpeaeneHni.

11 KINTACC

K KoHUy 11 knacca oby4yarowmnnca HayumTcs:

BblYMCNATE BbIOOPOYHbIE XapaKTEPUCTUKN MO AaHHOW BbIDOPKE U oueHMBaTb
XapaKTEePUCTUKN  reHepasibHOM  COBOKYMHOCTU  OaHHbIX MO  BbIGOPOYHbLIM
xapaktepuctnkam. OueHnBaTb BEPOATHOCTU COBLITUI U MPOBEPATL NpocTenne
cTaTUCTUYECKNE rMnoTesbl, NONb3ysCb N3YyYEHHbIMWU pacnpeneneHnsmu;

npuBoaMTL  NpUMepbl  3ajad, NpuBOOAWMX K MNoKasaTerbHOMY
pacrnpefeneHunio, 3agad, MNpuMBOOALMX K HOpPManbHOMY pacnpegeneHuio.
OnepupoBaTb MNOHATUAMU: (PYHKUNSA MNOTHOCTU BEPOSATHOCTU NOKa3aTenbHOro
pacnpeneneHus, dyHKUNA NOTHOCTU BEPOATHOCTH HOpMarnbHOro
pacrnpegeneHuns, PyHKUNA NNOTHOCTU U CBOMCTBA HOPMarnbHOro pacnpeneneHus;

onpegenste  KOapMuUUMEHT NUHENHOM  Koppensauun,  BblOOPOYHbIN
KO3 PULMEHT KOPPENALNN.



TEMATUYECKOE NMNIAHUPOBAHUE

10 KNNACC
KonnyectBO 4YacoB ONeKTPOHHbIe
Ne HaumeHoBaHue pa3aenoB ndposBble
nln  unTem nporpaMMF:al 8 Bcero  KOHTPOnbHble [pakTuyeckue f)L:Spq:EOBaTeLbele
paboTbl paboTbl pecypchbi
1 [MpencraBneHne aaHHbIX U 4 Bubnnoteka LJOK
onucaresnbHas ctatucTuka https://m.edsoo.ru/e0b7b0f1
Cny4anHble onbIThbl U
5 cnyyarHble CoObITKS, ONbITbl 3 1 Bubnnoteka LJOK
C paBHOBO3MOXXHbIMU https://m.edsoo.ru/e0b7b0f1
3NeMeHTapHbIMN UCXoa4amu
3 Onepauuun Hag cobbITUsMMU, 3 Bubnuoteka LJOK
CNOXeHne BEPOSAITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTD,
nepeso cnyqaﬁHE)ro onbITa, BubnmoTeka LIOK
4 ¢popmyna nosnHon 6 https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTU U
HEe3aBUCMMOCTb CODbITUN
BubnuoTteka LJOK
5 ONEMEHTLI KOMOUHATOPYKNA 4 https://m.edsglo.ru/eOb?bOH
6 Cepun noqne,qosaTeanblx 3 1 Bubnuoteka LJOK
NCnbITaHUI https://m.edsoo.ru/e0b7b0f1
v CnyyanHble BeNMYMHBI U 6 Bubnnoteka LJOK
pacnpegenenus https://m.edso0.ru/e0b7b0f1
8 O606LeHne n 5 5 Bubnuoteka LLOK
cMcTemaTm3aumsi 3HaHum https://m.edsoo.ru/e0b7b0f1
OBLUEE KOJIMYECTBO YACOB IO 34 5 5

NMPOrPAMME




11 KITACC

KonuyecTBO 4YacoB

ANEeKTPOHHbIe

Ne HanmeHoBaHue pasgenos (uncppoBblie)
n/n W TeM Nporpammbi Bcero KoHTponkHeie [flpaktuyeckue ,qo-20parenbHbI
paboTbl paboTbl pecypehbi
1 MaTtemaTtunyeckoe oxunaaHue 4 Bubnuoteka LJOK
CrnyYamHoWn BENUYMHbI https://m.edsoo.ru/5fbc5dci
2 onconemecmamon 4 | GGnmoTera LIOK
https://m.edsoo.ru/5fbc5dc1
BEMUNYUHBI
Bubnnoteka LJOK
3 3akoH bonbumx umcen 3 1 https://m.edsoo.ru/5fbc5dci
4 HenpepbiBHbIE CnyyaliHble 5 Bubnunoteka LJOK
BENUYMHbI (pacnpegeneHus) https://m.edsoo.ru/5fbc5dc1
5 HopmanbHoe 5 1 Bubnnoteka LJOK
pacnpeneneHns https://m.edsoo.ru/5fbc5dc1
6 [MoBTOpeHne, 0606LLeHNE K 19 5 Bubnnoteka LJOK
cucTemMaTm3aumsi 3HaHuK https://m.edsoo.ru/5fbc5dc1
OBLUEE KOJIMYECTBO YACOB NO 34 5 3
MPOIrPAMME






NOYPOYHOE MIAHUPOBAHUE
10 KINACC

Ne
n/
n

Tema ypoka

MpenctaBneHne
JaHHbIX C
NOMOLLIbIO Tabnuy,
n guarpamm

KonuyecTtBO 4YacoB

Bcer
o e paboTbl

KoHTpOnbHbI

MpakTnyeckun
e paboTbl

OaTta
M3y4YeHu
A

AnNeKTpPOHHbIe unudpoBbIe
obGpas3oBaTenbHble

pecypchl

bubnuoteka LJOK
https://m.edsoo.ru/25c6d12b

CpenHee
apugmeTunyeckoe,
MeauaHa,
HanbonbLiee n
HauMeHbllee
3Ha4yeHus, pasmax,
ancnepcus,
cTaHgapTHoe
OTKITOHEHNE
4Yncnosblx Habopos

BbubnuoTteka LJOK
https://m.edsoo.ru/dd00738
d

CpenHee
apugmeTunyeckoe,
MeauaHa,
HanbonbLlee n
HaMeHbLUuee
3Ha4YeHus1, pasmax,
ancnepcus,
cTaHgapTHoe
OTKJTOHEHNE
YncrnoBbIx Habopos

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




CpenHee
apudpmeTnyeckoe,
mMegunaHa,
HanbonbLlee n
HanMeHbLLee
3Ha4veHus, pasmax,
avncnepcus,
cTaHgapTHoe
OTKIIOHEHUE
4Yncnosblx Habopos

Bubnunoteka LLIOK
https://m.edsoo.ru/7¢c9033a8

CnyyanHble
SKCMEePUMEHTbI
(onbIThI) K
cnyyaviHble
cobbITUS.
OnemeHTapHble
cobbiTns (ucxonbl)

BepodaTHoCTb
clydanHoro
cobbITUS.
BepodaTtHocTH
cobbITMI B onbITax
c
PaBHOBO3MOXHbIM
N 9NleMeHTapHbIMU
cobbITMAMMU

BeposaTHoCTb
cly4YanHoro
cobbITuS.
MpakTnyeckas
paboTa

bubnuoteka LJOK
https://m.edsoo0.ru/347c1b78

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

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




10

Onepaunun Hag
CcoObITUAMM:
nepeceyeHmne,
obbeanHeHne
cobbITUN,
NPOTMBOMOSIOXKHbIE
cobbITuA.
Anarpammbl
ounnepa
Onepaunun Hag
cobObITUAMN:
nepeceveHue,
obbeanHeHne
cobbITUN,
NPOTUBOMNOSIOXKHbIE
cobbITUA.
HAuarpammbl
ounnepa
dopmyna
CINoXeHuns
BEPOSATHOCTEN

Bubnnoteka LJOK
https://m.edsoo0.ru/221c622b

bubnuoteka LJOK
https://m.edsoo.ru/cc10c1e2

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

11

12

YcnoBHas
BEPOSATHOCTb.
YMHOXeHue
BEPOATHOCTEWN.
[epeBo
CIy4YanHoro
aKcrnepumeHTa
YcnoBHas

BEPOSATHOCTb.
YMHOXeHne

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

Bubnunoteka LLIOK
https://m.edsoo.ru/b1e76d3
a




13

14

15

16

17

18

19

20

BEPOSATHOCTEN.
[epeBo
CllydanHoro
aKcnepumeHTa

YcrnosHas
BEPOATHOCTb.
YMHOXeHue
BEPOSATHOCTEN.
HepeBo
clny4anHoro
aKcnepumeHTa

dopmyna nonHom
BEPOSATHOCTH

dopmyna nonHom
BEPOSATHOCTH

dopmyna nonHou
BEPOSATHOCTW.
He3aBuncumbie
cobbITUSA

KoHTponbHas
paboTa
KombuHaTtopHoe
npaBunno
YMHOXEHMUS
lNepecTaHOBKN U
doakTopman

Yucno couetaHum

Bubnnoteka LJOK
https://m.edsoo.ru/47fb6b11

Bubnnoteka LJOK
https://m.edsoo.ru/15941bec

bubnuoteka LJOK
https://m.edsoo.ru/a9ec13c8

bubnuoTteka LJOK
https://m.edsoo.ru/e3dd5ac9

Bubnnoteka LJOK
https://m.edsoo.ru/29dc6ch9

Bubnnoteka LJOK
https://m.edso0.ru/2270cf70

Bubnuoteka LJOK
https://m.edsoo.ru/d58cebd1

Bubnuoteka LLIOK
https://m.edso0.ru/7904dfb0




TpeyrosibHUK

Bubnnoteka LJOK

21 Qacxanﬂ. Popmyna https://m.edsoo.ru/fa47998f
MHoMa HbloToHa
BuHapHbIn
CIyYanHbI ONbIT
(vcnbiTanue),
ycnex v neynasa. Bubnuoreka LLOK
22 Hesasucumble https://m.edsoo.ru/2e1f2368
ncnoitaHms. Cepus
He3aBMCUMbIX
ncnbiTaHUM o
NepBoro ycnexa
S:SpaMB;IVICVIMbIX Bubnmorexa LIOK
23 9 https://m.edsoo.ru/e9572a6
NCNbITaHW 3
BepHynnn =
Cepus
He3aBMCUMbIX
NCNbITAHUN.
o4 MpakTnyeckas Bubnnoteka LJOK
paboTa c https://m.edsoo.ru/f4a15a14
MCNOSb30BaHNEM
3NEKTPOHHbIX
Tabnuy,
ChyuaiiHas Bubnuoteka LLIOK
25 https://m.edsoo.ru/639be9a
BENN4MHa a
Pacnpenenenune
6 BEPOSATHOCTEN. Bubnuoteka LJOK
Anarpamma https://m.edso0.ru/6dc7{f39

pacnpeaeneHust




Cymma un

57 npounsseneHune Bubnuoteka LLIOK
CnyYamHbIX https://m.edsoo.ru/51b7ed5f
BENNYMH
Cymma un

o8 npounsseneHune Bubnuoteka LLIOK
CnyYamHbIX https://m.edsoo.ru/c2757cc3
BEITMYUNH
Mpumepbl
pacnpegeneHnin, B Bubnnoteka LJOK

29 TOM yucne https://m.edso0.ru/91e0806
reomeTpu4eckoe n 1
OMHOMManbHoe
Mpumepbl

L, | Pecrpenenenii, s sunwoTexa LIOK

https://m.edsoo.ru/5afff05f
reomeTpuyeckoe u
OvHOMManbHoe
lNoBTOpEHNKE,

31 obo0LwweHne n BbubnuoTteka LJOK
cucTemMaTmsaums https://m.edso0.ru/0f4d3cd7
3HaHWi
MoBTOpPEHME,

30 o6obLeHre n Bubnuoteka LLIOK
cucTemaTtumsaums https://m.edsoo.ru/e01a3dc4
3HaHWUN
NTorosas Bubnnoteka LJOK

33 KOHTpPOsbHas https://m.edsoo.ru/a985ae7

paboTa

9




MoBTOpPEHME,
0606LeHne n
cuctemaTmsaums
3HaHW1

OBLUEE KOJIMYECTBO

YACOB IO
NMPOIrPAMME

34

34

Bubnuoteka LLIOK
https://m.edsoo.ru/1ddca5e0




11 KITACC

KonunyecTBO 4YacoB

Bcer KOHTpOsbHbI
o e paboTbl

MpakTnyeckun
e paboTbl

OaTta
M3yYeHun
A

AnNeKTpPOHHbIe unudpoBbIe
oGpasoBaTtenbHble

pecypchbl

Ne

n/ Tema ypoka

n
MoBTOpPEHME,
obobLieHue,
cucrtemaTmsauus
3HaHWN.

Cny4aiHble onbIThbI
N BEPOSAITHOCTH
cnyyanHbIX
cobbiTun. Cepun
He3aBUCUMbIX
McnbiTaHUM

MoBTOpPEHME,
obo0LeHune,
cuctemaTmsauus
3HaHWN.

5 CnyyanHble onbIThl
N BEPOSATHOCTH
ClyYanHbIX
cobbiTuin. Cepum
He3aBUCUMbIX
ncnblTaHUM

lNoBTOpPEHNKE,
06o6LueHue,

3 cuctemaTtunsaums
3HaHWUMN.
Cny4yaiHble onbIThbl
N BEPOATHOCTU

Bubnnoteka LJOK
https://m.edso0.ru/430d330
a

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

Bubnnoteka LJOK
https://m.edsoo.ru/07a5e86
1




cnyyanHbIX
cobbiTuin. Cepum
He3aBUCUMbIX
NCMbITaHWU

NoBTOpPEHNKE,
o606LLeHne,
cuctemaTmsaums
3HaHWN.
Cny4aiHble onbIThbI
N BEPOATHOCTH
cnyyaunHbIX
cobbiTun. Cepun
He3aBUCUMbIX
ncnbiTaHUM
Mpumepsl
NPUMEHEHNSA
MaTemMaTU4YecKoro
OXngaHus
(cTpaxoBaHue,
notepes)

MaTtemaTtunyeckoe
oXugaHve CyMmbl
cnyyanHbIX
BENUYmnH

MaTtemaTunyeckoe
oXXngaHue
reoMeTpU4ECKOro u
OuHoMManbHOro
pacnpegeneHum

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

bubnuoTteka LJOK
https://m.edsoo.ru/ea27084
d

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

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




MaTtemaTuyeckoe

MeTo[
nccnegoBaHum

oXugaHue Bubnnoteka LJOK
8 reoMeTpu4ecKoro u https://m.edsoo.ru/17b0e76
BUHOMMAanNbHOIo 9
pacnpegeneHum
9 grac:egcrlfog Bubnuoteka LLIOK
Aap https://m.edsoo.ru/bcc67{76
OTKIIOHEHMe
10 grac:egcr:og Bubnnoteka LJOK
Aap https://m.edsoo.ru/bf78aad6
OTKIIOHEHue
e oo svEorera LOK
11 6 P https://m.edsoo.ru/4b5a495
NHOMUANbHOIo o
pacnpegeneHuns =
MNpakTnyeckas
12 Eigg;iszaamem Bubnuoreka LIOK
https://m.edsoo.ru/a53cd884
3NEKTPOHHbIX
Tabnuy,
3aKkoH bonbLumnx
yucen.
- Bubnuoteka LJOK
13 Bb16OpOUHbIi https://m.edsoo.ru/94ddc34a
MeTo[,
nccnegoBaHum
3akoH 6onbLumnx
yucen.
14 BbIGOpOYHbIN Bubnmoreka LIOK

https://m.edsoo.ru/cf23b369




15

16

MpakTnyeckas
paboTa c
NCMNonb30BaHNEM
3NEKTPOHHbIX
Tabnuy,
Ntorosas
KOHTPOsbHas
paboTa

Bubnuoteka LJOK
https://m.edsoo.ru/6¢c1d11a6

Bubnnoteka LJOK
https://m.edsoo0.ru/7e379f8f

17

Mpumepbl
HenpepbIBHbIX
CIyYanHbIx
BENUYUH. PyHKUMS
MNMOTHOCTU
pacnpegeneHus.
PaBHOMepHOE
pacrnpegeneHue u
ero cBOMcTea

Bubnnoteka LJOK
https://m.edsoo.ru/9f5b423d

18

Mpumepsl
HenpepbIBHbIX
CIyYanHbIX
BENUYUH. OyHKUMS
NSIOTHOCTH
pacnpeneneHus.
PaBHoOMepHOE
pacnpegeneHve un
ero CBO1CTBa

Bubnnoteka LJOK
https://m.edsoo.ru/bic2712e

19

3agaun,
npuBoasaLme K
HOpManbHOMY
pacrnpegenexHunto.
dyHKUMSA

Bubnuoteka LLIOK
https://m.edso0.ru/97c19f59




20

MAOTHOCTU U
CcBOWCTBA
HOpManbHOro
pacnpegeneHuns

lNpakTnyeckas
paboTa c
NCnonb3oBaHNEM
3NEKTPOHHbIX
Tabnuy,

Bubnuoteka LLIOK
https://m.edsoo.ru/1f1f9ad9

21

22

23

lMoBTOpPEHME,
obobLieHne n
cuctematusayms
3HAHUN.
OnucaTtenbHas
cTaTUCTUKa

MoBTOpPEHME,
obobuieHne n
cuctemaTusayms
3HaHUMN.
OnucaTtenbHas
cTaTUcTUKa

MoBTOpPEHME,
ob6o0LwweHne n
cuctemaTusaums
3HaHuK. OnbITbI C
PaBHOBO3MOHbIM
N 3NemMeHTapHbIMU
coObITUAMM

Bubnnoteka LJOK
https://m.edsoo.ru/72953f4c

BbubnuoTteka LJOK
https://m.edsoo.ru/b699ad0c

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

24

lNoBTOpPEHNKE,
o6obLeHre n
cuctemaTusauyus

BubnuoTteka LJOK
https://m.edsoo.ru/538fd7cf




25

3HaHuUK. OnbITbI C
PaBHOBO3MOXXHbIM
N 3NEeMEHTaPHbIMU
coObITUAMMU

NoBTOpPEHNKE,
o6obLeHne n
cuctemaTmsaums
3HaHWUMN.
BbluncrneHune
BEpPOATHOCTEN
cobbITUN C
NPUMEHEHNEM
dopmyn n
rpadpuyeckmx
METOA0B
(koopauHaTHas
npamasi, Aepeso,
anarpamma
onnepa)

Bubnnoteka LJOK

https://m.edso0.ru/272910f5

26

lNoBTOpEHNKE,
ob6obLieHne n
cuctemaTusauyus
3HaHUN.
BbluncneHune
BEPOSATHOCTEN
CcobbITUI C
NPUMEHEHNEM
dopmyn n
rpacuyeckmx
MeTOA0B
(koopaguHaTHas

Bubnuoteka LLIOK

https://m.edsoo.ru/dc9ad6ca




npsimas, oepeso,
Aanarpamma
onnepa)

27

28

MoBTOpPEHME,
obobLieHne n
cuctemaTmnsaums
3HAHUN.
Bbluncnexue
BEPOSATHOCTEN
cobbITUNM C
NPUMEHEHNEM
doopmyn n
rpadpuyeckmx
MeToa0B
(koopauHaTHas
npsamasi, Aepeso,
avnarpaMmma
onnepa)
lNoBTOpEHNKE,
obobuieHne n
cuctemaTusaums
3HAHUN.
Bbluncnexue
BEPOSATHOCTEN
cobbITUM C
NPUMEHEHneM
doopmyn n
rpadpuyeckmx
MeTo40B
(koopauHaTHaga
npsimMasi, 4epeBso,
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NMPOBEPSEMbIE TPEBOBAHUSA K PE3YNIbTATAM OCBOEHUA
OCHOBHOW OBPA3OBATEJIbHON MPOrPAMMbI

10 KNNACC
Kop NMpoBepsieMble NpeaMeTHbIE pe3yfbTaTbl OCBOEHUA
npoBepsieMoro OCHOBHOW OoGpa3oBaTesibHOW NPOorpaMmmbl CpegHero
pe3ynbTara ob6Lwero o6paszoBaHus
6 Teopust BEPOATHOCTEN U CTAaTUCTHMKA
6.1 YunTtaTb 1 CTpOMTb Tabnuubl 1 gnarpaMmmebl
OnepupoBaTb MNOHATUAMU: cpegHee apudMeTUyeckoe,
6.2 MeanaHa, Hanbonbllee, HaMMeHbLLEee 3Ha4YeHne, pasmax
MaccuBa YMCIIOBbIX JaHHbIX
OnepupoBaTb MOHATUAMM: CRyYaWHbIA  3KCMEPUMEHT
(onbIT) U cnyyanHoe cobbiTne, aneMeHTapHoe cobbiTue
(anemeHTapHbIn NCX0on) CryyarHOro onbiTa; HaxXo4uTb
6.3 BEPOATHOCTM B  OMNblITax C  PaBHOBO3MOXHbIMU
cnyyYyavHbiMM  COBbLITUSIMW, HaxoOuUTb U CpaBHUBATb
BEPOATHOCTU  COBLITUM B M3YYEHHbIX  CIyYamHbIX
aKcnepmmeHTax
Haxoantb 1 dpopmynupoBaTb COObITUS: NepeceyeHne u
obbeanHeHne JaHHbIX cobObITUN, cobbITue,
6.4 NPOTUBOMNOSIOXKHOE [aHHOMY COObITUIO; NOMb30BaTbLCA
anarpammamm  Aunepa nU POPMYSION  CrOXEHUS
BEPOATHOCTEN NP peELLEHNN 3a4au
OnepupoBaTb MNOHATUAMU: YCNOBHas BEPOATHOCTb,
6.5 He3aBUCUMbIE COObITUS; HaxoOuUTb BEPOSATHOCTU C
MOMOLLbID MpaBufia YMHOXEHUS, C MOMOLLbI OepeBa
CIlydanHoro onbita
6.6 MpuMeHATb KOMOMHATOPHOE NPaBUMO YMHOXEHUS Mpu
] pelleHnn 3agad
OnepupoBaTb MOHATUAMM: UCMNbITAHWE, HE3aBUCUMbIE
UCMbITaHNA, Cepus WUCMbITaHWA, Yycnex W Heypaya;
6.7 HaxoAUTb BEPOATHOCTU COBLITUN B CEPUM HE3ABUCUMBIX
MCMbITaHUA OO NEepPBOro ycnexa, HaxoguTb BEPOSATHOCTU
cobbITUM B cepumn UcnbITaHu bepHynnu
OnepupoBaTb  MNOHATUAMWU:  CrydalHasi  BenUYMHA,
6.8 pacrnpegeneHue BEPOATHOCTEN, anarpamma
pacrnpegeneHus
11 KNNACC
Kopn NMpoBepsemMbie npeagMeTHbIE pe3yfbTaTbl OCBOEHUSA
npoBepsieMoro  OCHOBHOM OOpa3oBaTeNbHOW NporpaMmmbl cpeaHero
pe3ynbTaTa obGLwero o6paszoBaHus




Teopus BEPOATHOCTEN N CTATUCTUKA

5.1

CpaBHmBaTb  BEPOSITHOCTU  3HAYEHUW  Cry4YamHoOM
BENWYUHLI MO pacnpefeneHnuto unm C  NOMOLLbHO
anarpamm

5.2

OnepupoBaTb NOHATUEM MaTeEMaTUYECKOro OXuAaaHus,
npuBOAUTL  MNpUMeEpPbl  TOrO, Kak  npuUMeHsieTcs
MareMaTuyeckoe OXugaHue CryyvyamHOW BESINYUHDI,
HaxoAuTb MaTemMaTuyeckoe OXugaHme no AaHHOMY
pacnpegenenuto

5.3

NmeTb npencrtaesneHne o 3akKkoHe oonbwunx Ynucen

5.4

MmeTb NnpeacTaBneHne o HopmarnbHOM pacrnpegeneHnm




NMPOBEPAEMBIE 3JIEMEHTbI COOAEPXXAHUA

10 KITACC

Kop
6

MpoBepsieMbI 3r1IeMeHT coaepXaHus

Teopust BEPOATHOCTEN N CTATUCTUKA

6.1

6.2

6.3

MpeacTaBneHne AaHHbIX C NOMOLWbIO Tabnuy, n anarpamm. CpeaHee
apudmeTnyeckoe, MeanaHa, Hanbornbllee U HauMeHbLIee 3Ha4YeHs,
pa3max, Qucnepcust U CTaHaapTHOE OTKITOHEHWE YMCIOBbLIX HAabopoB

Cny4vanHble aKcnepuMeHTbl (OMbITbl) W CriydamHble COObITUA.
OnemeHTapHble cobbITna (Mcxogbl). BepoATHOCTb  CrnyYanHoro
cobbiTnsa. bnnsocTe 4YacToTbl U BEPOATHOCTU cobbiTnin. CrniyvariHble
ONbITbl C  PaBHOBO3MOXHbIMW  3fIEMEHTAPHbIMW  COBBLITUAMM.
BepoaTtHocTM  cobblTii B OMblTax C  PaBHOBO3MOXHbIMU
afleMeHTapHbIMU COBbLITUAMMN

Onepauun Hag  cobbiITuAMK:  nepeceyeHne, 00beanHeHue,
NPOTUBOMNOMOXHbLIE cobbITnA.  [duarpammbl  dunepa. dopmyna
CNOXEeHUsA BEPOSATHOCTEN

6.4

YcnoBHasi BepoOSITHOCTb.  YMHOXeHue BeposTHocTen. [lepeBo
cny4yamHoro 3akcnepumeHta. dopmyna nNOMHOM  BEPOATHOCTW.
HesaBucnmble cobbiTus

6.5

6.6

6.7

KombuHaTopHoOe npaBmno yMHOXeHUs. [NepecTtaHoBKM U dbakTopman.
Uncno codetanun. TpeyronbHuk [lackana. dopmyna 6uHoma
HbloToHa

BuHapHbIM  cnydyarHbin - ONbIT  (MCMbITAHUE), yCNeX W Heygava.
HesaBucumble ucnbiTaHus. Cepust He3aBUCUMbIX WCMbITAHUA [0
nepsoro ycnexa. Cepusi He3aBUCUMBbIX UCNbITaHWU BepHynnu

CnyvanHasa BenuunHa. PacnpegeneHune BepoaTHocTen. [narpamma
pacnpegenenus. [lpumepbl pacnpegeneHuin, B TOM  4yucre
reomeTpuyeckoe 1 BuHoMmnarnbHoe

11 KNNACC

Kon
5

lNMpoBepseMbIN afIeMEHT coaepKaHus
Teopusa BEPOATHOCTEN N CTAaTUCTHKA

5.1

5.2

Uncnosble XapakTepPUCTUKN CyYamHbIX BENUYUH: MaTtemMaTuyeckoe
oXugaHue, aOucnepcuss uU crtaHgapTHOE OTKIOHeHue. [lpumepsbl
NPUMEHEHNSI MaTEMaTUYECKOro OXnagaHusl, B TOM Yncne B 3agadax us
noBcegHEBHOM >KM3HW. MaTemaTtmnyeckoe oxugaHue OuHapHoOWn
cnyvYamHon BenuuuMHbl. MartemaTtuyeckoe OXuaaHME  CyMMBbI
cnyyarHblx BenuyuH. MaTtematudeckoe oOXugaHue wn gucnepcus
reoMeTpu4eckoro 1 GBUHOMManbLHOro pacnpegeneHumn

3aKkoH BonblKnX Yncen U ero posib B Hayke, npupoae n obuiecTse.
BbIBOpoYHbI MeTOoa nccrnenoBaHum




5.3

Mpumepbl HENPEPbIBHBIX CIyYaHbIX BENMYMH. NOHATME O NIOTHOCTU
pacnpegenexnvs.  3agadn, npuBodsiluMe K HOpMarbHOMY
pacnpegenexuto. NMoHATNE 0 HOpMarbHOM pacnpeaeneHum




NMPOBEPAEMbIE HA EI3 NO MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHNA OCHOBHOU OBPA3OBATEJIbHOU
NMPOrPAMMbI CPEOHEIO OBLLEINO OBPA3OBAHUA

Kon
npoBepsiemMoro
TpeboBaHuA

lNMpoBepsiemble Tpe6OBaHNA K NPegMETHbIM
pe3ynbTaTtaM OCBOE€HUS OCHOBHOM Obpa3oBaTesibHOM
nporpaMmmbl cpegHero oéuwero oopasoBaHus

BrnageHve wmeTtogjamu  gokasaTenbCcTB, anroputMamu
pelleHns 3agad; ymeHve oopMynMpoBaTb 1 onepupoBaTb
NOHATUSIMW: OnpeaeneHne, akcuoma, Teopema, CreacTeue,
CBOWCTBO, MpWU3HaK, [Jo0Ka3aTeNnbCTBO, pPaBHOCUSbHbIE
OPMYNNPOBKU; NPUMEHATL UX; YMeHne hopMynnpoBaTb
obpaTHOEe 1 NPOTMBOMOSIOXHOE YTBEPXAEHWE, NPUBOAMUTD
npumMepbl U KOHTPNpUMEpbI, UCMNOSb30BaTb MeToA
MaTemMaTM4eCKONn WHAYKUMW; NPOBOAUTb AoKa3aTerlbHble
paccy>XaeHusi Npy peLleHnn 3agad, oueHnBaTb JIOrMYeckyto
NPaBUMbHOCTb  PacCCYy>XAEHWA; YMeHue onepupoBaTb
NOHATUAMU: MHOXECTBO, MOAMHOXECTBO, ornepauuu Hag
MHOXeCTBaMK;  yYMEHMe  UCMoNb3oBaTb  TEOPETUKO-
MHOXECTBEHHbIA annapaTt Afns  onucaHus  peanbHbIX
NpOLECCOB U ABMEHU N NpU PeLLIeHNn 3a4ad, B TOM Yucne
n3 apyrmx yyeOHbIX MNpeaMeToB; yMeHue onepupoBaTtb
NOHATUAMMN: rpadd, CBA3HbIN rpady, AepeBo, UuKI, rpad Ha
MNNOCKOCTW; YMeHue 3agdaBaTb W onucbiBaTb rpadbl
pasnuyHbiMn  cnocobamu; ucnonb3oBaTb rpadbl  Npu
peLlleHnn 3agad

YMeHne onepupoBaTb MOHATUAMM: HaATypanbHOE 4MCIo,
Lenioe 41crno, CTeneHb C LUenbiM nokasaTenem, KOpeHb
HaTypanbHOW CTEMEHW, CTENEHb C pauMoHarbHbIM
nokasaTtenem, CTeneHb C OENCTBUTENbHLIM NokasaTenem,
norapucpm  umcna,  CUHYC, KOCUMHYC W TaHreHc
NPOU3BOSILHOIO yucna, ocTaTokK no MoAy-nto,
paunoHanbHoe 4yuncno, nppaumoHarnbHoe 4yuncno,
MHOXECTBa  HaTyparnbHblX, LUenblX, pauMOoHasnbHbIX,
AENCTBUTENbHbBIX YNCEN; YMEHNE UCNONb30BaTb MPU3HAKM
JEennMocTu, HaUMeHbLUUN obLwumn genuvrtenb "
HanmeHbluee obliee kpaTHoe, anroputm EBknuaga npu
peLueHnmn 3agav; 3HaKOMCTBO C pasnn4YHbIMK
NO3ULMOHHbBIMU cucrtemamm CUMCIEHNs; ymMeHune
BbIMOMNHATbL BbIYMUCIIEHNE 3HA4YeHUN WU npeobpas3oBaHus
BblpaXkeHum co cTeneHsamu n norapudmamu,
npeobpasoBaHust AOPOOHO-paLMOHAnNbHBLIX  BbIPAXEHWU;
yMEHME OMnepupoBaTb MOHATUAMWU: MOCHEen0oBaTENbHOCTD,
apudmeTmyeckas nporpeccus, reomeTpudeckas
nporpeccusi, 6eckoHe4yHO Yyb6biBalowasi reoMeTpuyeckas
nporpeccusi; yMeHue 3ajaBaTb MNocreaoBaTefnibHOCTU, B




TOM 4uCne C NMOMOLbLID PEKYPPEHTHbLIX POPMYI; YMEHME
onepupoBaTtb NOHATUAMMN: KOMMEKCHoEe 4yncno,
COMPSKEHHbIE KOMIMIEKCHbIE Yncna, Moayrlb U apryMeHT
KOMMJIEKCHOro Yncna, popma 3anmcu KOMMMEKCHbIX YMUCen
(reomeTpuyeckas, TpUroHoMeTpudeckas n
anrebpanyeckas); ymMeTb Npou3BoauTb apudmeTundeckune
AENCTBUNA C KOMMNMEKCHLIMWU YMCIiaMu; NPUBOANTL NMPUMEpDI
MCMNONb30BaHNA  KOMMMEKCHbIX  YUcen; onepupoBaTtb
NOHATUAMMN: MaTpuua 2x2 n 3x3, onpegenutenis MaTpuubl,
reoMeTpu4ecKum CMbICIT onpeaennTens

YMeHne onepupoBaTb  MOHATUMSIMU:  paLMOHarbHble,
MppaunoHarnbHble, nokasaTenbHble, CTEeNeHHble,
norapnmMmyeckme, TPUTOHOMETPUYECKME YPaBHEHUS W
HEepaBeHCTBA, WX CUCTEMbI; YMEHWEe OrnepMpoBaTb
MOHATUAMU: TOXOECTBO, TOXAECTBEHHOE Npeobpa3oBaHue,
ypaBHEHME, HepaBEeHCTBO, CUCTeMa YpaBHEHUMA U
HEpPaBEHCTB, PaBHOCWU/IbHOCTb YpPaBHEHWUIN, HEPABEHCTB WU
CUCTEM; YMEHWe pellaTb ypaBHEHWsl, HepaBeHCTBA MU
CUCTEMbl C TOMOLLbI pPasfMyHbIX MPUEMOB; peLlaTb
ypaBHEHUSl, HepaBEHCTBA M CUCTEMbl C NapamMeTpoM;
NMPUMEHSTb YpPaBHEHUS!, HEpPaBEHCTBA, WX CUCTEMbl AONs
pelleHns MaTemaTUYecknx 3agady v 3agad U3 pasnmyHbiX
obnacTei Hayku 1 peanbHOMN XN3HW

YMeHue onepupoBaTb MOHATUSAMU: (PYHKUMS, YETHOCTb
QYHKUUKW, NEepPUOANYHOCTb  (PYHKUUKW, OrpaHMYeHHOCTb
YHKLUMN, MOHOTOHHOCTb (PYHKLUUU, SKCTPEMYM OYHKLMN,
Hanbosnbllee M HauMeHbllee 3HayeHUs QYHKUMKM Ha
NPOMeXyTKe, HenpepbiBHaA OYHKUMS, acCUMNTOThbI rpadouka
dyHKUMKN, nepBasa M BTOpas npousBogHaa QyHKUMN,
reoMeTpu4eckmn un U3NYECKNA CMbICIT MPOU3BOLHOMN,
nepBoobpasHasd, onpefenéHHbld uHTerpan; YymeHue
HaxoauTb  acuMnToTbl  rpadmka  YHKUMK;  YMeHue
BblYMCIATL  MNPOU3BOAHbIE  CYMMbl,  MPOWU3BEOEHUS,
YAaCTHOrO0 M KOMMO3NLMU PYHKUUW, HAXoOuUTb ypaBHEHWE
KacaTenbHOW K rpaduky (QyHKUMN; YMEeHue HaxoauTb
Npou3BogHbIE arieMeHTapHbIX dYHKUNA;, yMeEHne
MCNonb30BaThb NPOU3BOLHYIO ANA UCCreoBaHUsS OYHKUMUN,
HaxoauTb HaumbonblwMe W  HaMMeHbLUMEe  3HaAYeHus
YyHKUMA, CTPOUTb rpadoukm MHOrO4J1IeHOB C
MCMNoNb30BaHWEM annapata MaTtemMaTU4ecKoro aHanuaa;
NPUMEHATb MPOU3BOOHYIO ONA HaxXOXOEHUA Hauryyllero
peweHns B MNpuUKNagHblX, B TOM 4ucre coumanbHo-
SKOHOMMYECKMX W  (PU3NYEeCKUX 3agadax; HaxoauTb
nnowagn n ob6bEMbI Uryp C MNOMOLLBI MHTerpana;
NPUBOAMTL NPUMEpPbl MaTEMaTUYECKOro MOLENNPOBaHUS C
noMoLLb0 AndpepeHUmanbHbIX YpaBHEHUI




YMeHne onepupoBaTtb MNOHATUAMWU: rpadovk  YHKUNN,
obpaTHas QYHKUKUS, KOMMO3UUMSA (PYHKUMA, JMHENHas
QYHKUKMSA,  KBagpaTuyHas  PYHKUMSA,  paumoHanbHas
QYHKUNSA, CcTeneHHas QYyHKUNA, TPUroHOMETpUYEecKne
YHKUUK, obpaTHble TPUroOHOMETPUYECKNE  pyHKLMN,
nokasaTernbHass M norapumMmudeckass (OyHKUMN; yMmeHue
CTpOUTb rpadukn  U3YYEeHHbIX (YHKUUW, BbIMOMHATb
npeobpasoBaHna rpadukoB (PyHKUMA, WUCMONb30BaTb
rpadoukn ans u3yyeHmsa npoLeccoB M 3aBUCUMOCTEN, Npu
peLueHnn 3agay u3 gpyrmx y4ebHbix npegmMeToB 1 3agad us
peanbHOW >XWU3HW; BblpaxaTb dopMyriaMmm 3aBUCUMOCTU
MeXay BenuyYnHamu; Ucnonb3oBaTb CBOMCTBA U rpadouku
QYHKUMIW OANA peleHnsa ypaBHEHUN, HEPABEHCTB M 3a4au C
napameTpamu; nsobpaxaTb Ha KOOPAWHATHOW MNOCKOCTU
MHOXECTBa pPeLLUEHU YypaBHEHUIN, HEPABEHCTB U UX CUCTEM

YMeHue peluaTb TEKCTOBbIE 3a4a4yun pasHbiX TUNOB (B TOM
yncre Ha NPOLEHTbI, 40NN 1 YacTK, Ha ABWXEHUe, padoTy,
CTOMMOCTb TOBApOB W YChyr, Harforu, 3agaym M3 obnactu
yrnpaBneHust JNUYHbIMA U CEMEWHbIMU  bMHAHcaMW);
COCTaBMsITb BblpaXXeHWsi, ypaBHEHWsI, HEPABEHCTBA M WX
CMCTEMbI MO YCMOBMIO 3afauyn, UccrnegoBaTtb NolydeHHoe
pelleHre N oueHuBaTb NpaBaonodobHOCTbL pe3ynbTaTos;
yMeHMe MoOenupoBaTb pearnbHble CUTyauuum Ha s3blke
MaTeMaTUKM;  COCTaBNATb  BblpaXeHUs,  YpaBHEHUS,
HepaBeHCTBA W WX CUCTEMbl MO YCINOBWIO 3agauw,
nccnenoBaTb MOCTPOEHHbIE MOAENU C WUCMOMb30BaHWEM
annapata anrebpbl, WHTEpPNpPeTupoBaTb MOMYYEHHbIN
pesynbTar

YMeHune onepupoBaTb NOHATUAMMU: cpenHee
apudpmMeTmnyeckoe, meanaHa, Hanbosnbllee U HauMeHbLlee
3HayeHus1, pasmax, gucnepcusi, CTaHgapTHOE OTKITOHEHME
4YncnoBoro Habopa; ymeHue n3BnekaTb, UHTEPNPETUPOBATb
WHpopmaumio, npenctasneHHylo B Tabnuuax, Ha
avarpamMmmax, rpadoukax, oTpaxawLlyito  CBOWCTBa
pearnbHbIX MPOLECCOB W  SABNEHWW; NpeactaBndaATb
WHpopmaumio € nomowbk  Tabnuy WM gnarpamm;
nccnefoBaTb CTaTUCTMYECKME [aHHble, B TOM 4uUcre C
NPUMEHEHNEM rpaduyecknx MeTOAOB U  3MEKTPOHHbIX
CpeAacTs; rpadpuyeckn  muccnegoBatb  COBMECTHbIE
HabnogeHns C MNOMOLbID AuMarpamMm paccemBaHus Wt
NMMHENHOW perpeccum

YMeHne onepupoBaTtb MOHATUSAMU: CIydaWHbIA ONbIT WY
cnyyarnHoe cobbiTne, BEPOSATHOCTbL CRy4YamHOro cobbiTus;
YMEHME BbIMUCNATbL BEPOATHOCTb C UCMNOSIb30BaAHMEM
rpadonyecKkMx MeTo0B; NPUMEHATbL DOPMYIIbl CIIOXEHUS U
YMHOXEHUS BEPOATHOCTEN, dopmyny NnoJTHOM




BEPOSATHOCTK, opmyny bBepHynnu, KoMOGuHaTOpHble
dakTbl U POPMYIbl; OLEHMBaTb BEPOSTHOCTU pearbHbIX
CcOObITUIA; YMEHME OrnepupoBaTb MOHSATUSMU: CryYanHas

BENUYMHA, pacnpegeneHue BEPOSATHOCTEN,
MaTeMaTuyeckoe OXxugaHue, Aucnepcuss M crtaHgapTHoe
OTKINOHEeHne cny4anHon BENNYNHBI, dyHKUMN
pacrnpegeneHuns n NSIOTHOCTU paBHOMEPHOTO,

nokasaTefibHOro 1 HOpMarsibHOro pacrnpeneneHnun; ymeHme
MCNoNb30BaTb CBOWCTBA M3YYEHHbIX pacnpegeneHun ans
peLleHns 3agad; 3HaKOMCTBO C MOHATUSIMU: 3aKOH B0nbLLINX
yucen, MeToabl BbIGOPOYHLIX UCCREegOoBaHUN; YMEHUE
NPUBOAUTL NPUMEPBI NMPOABMEHNSA 3aKoHa OOMbLUMX YNCEN
B MPUPOOHbIX W OOLLECTBEHHbLIX HABMNEHUSX; YMEHMue
ornepupoBaTtb MOHATUAMMW: COYEeTaHMe, nepecTaHoBKa,
YUCNO COYEeTaHMN, YMUCNO NepecTaHoBOK; BUHOM HbIOTOHA;
yMeHue NPUMEHATL KOMOMHATOpPHbIE dakTbl "
paccyxgoeHus  Ona peweHus  3agjad;  oueHuBaTb
BEPOATHOCTH peanbHbIX CcoObITUI; COCTaBNATb
BEPOATHOCTHYO MOAENb N UHTEPNPETUPOBATL MNOSYyYEHHbIN
pesynbTart

YMeHne onepupoBaTb MNOHATUSMWU: Touka, nNpsMas,
MMOCKOCTb, MPOCTPAHCTBO, OTPE30K, Ny4, BENUYMHA Yrna,
MAOCKWUIA yron, [ABYrPaHHbIA Yrorl, TPEXrpaHHbIN yron,
cKpeLymBatoLmnecs npsimMble, napannesnbHOCTb n
NepneHAMKYNSAPHOCTb MPSIMbIX U NITOCKOCTEN, Yron Mexay
NPSAMbIMK, YrOn Mexay NPSIMOK 1 NITOCKOCTbI, Yron Mexay
MAOCKOCTAMW, pPaccTosiHMe OT TOYKM [0 NITOCKOCTW,
pacCcTosiHue Mexay npsiMbIMW, PacCTOsiHUE — Mexay
MIOCKOCTAMU; YMEHWE UCMOoNb30BaThb NpU pelleHnn 3agad
N3yyeHHble akTbl U Teopembl NNaHUMETPUN; yMeHue
OLUeHMBaTb pa3mepbl OOBLEKTOB OKpPYXKaloLEero Mupa;
CTPOUTb  MaTeMaTuU4eckme MoAenn C  MOMOLLbHO
reoMeTPUYECKNX MOHSATUI N BEMNWUYMH, pellaTh CBA3aHHbIE C
HYMMW NPaKTU4eckne 3agaydu
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YMeHue onepupoBatb MNOHATUAMW: nnowanb urypsl,
00bEM dourypbl, MHOFOrpaHHUK, npaBunbHbIN
MHOrOrpaHHuK, ceyeHune MHOrorpaHHuka, Ky0,
napannenenuvnen, npusma, nupamuga, dQurypa U
NOBEPXHOCTb BpaLleHUs, UUANHAOP, KOHYC, wap, cdepa,
nnowaab cdepsbl, nnowaab MNOBEPXHOCTU nNupamuibl,
NpU3Mbl, KOHyCa, UMnNuHApa, 06 bEM Kyba, NpsAMOYrofibHOro
napannenenunega, nMpamMuabl, NPU3Mbl,  LUUAMHAOPA,
KOHYCa, Lwapa, pa3BépTKa NoBEPXHOCTU, CEYEHNS KOHYyCa U
ununuHgpa, napannernbHble OCU UM OCHOBAHWUIO, ceyeHune
Lapa, NNoCKoCTb, Kacatwwaacsa cepsbl, UUnMHApa, KOHyCa;
YMEHNE CTPOUTb CeYEeHMe MHOrorpaHHuKa, usobpaxkaTb




MHOIOrpaHHUKN, Urypbl U MOBEPXHOCTU BpaLLEHUH, KX
CeYeHus1, B TOM YMCIe C MOMOLLbIO 3NEKTPOHHbBIX CPeaCTB;
yMEeHNEe TMpPUMEHSATb CBOMCTBA reoOMeTpU4eckux quryp,
CaMOCTOSATENbHO dopMynmpoBaTb onpeneneHns
n3yyaembix uryp, BbiaBUraTb rmMNoTesbl O CBOMCTBax WU
npu3Hakax reomeTpudecknx curyp, o6oCHOBbIBATbMAN
onposepratb WX; YMeHMe npoBOAMTb KrnaccuduKaumio
duryp nNo  pasnnyHbIM  NpuU3Hakam,  BbINOSHATb
Heobxoanmble JONOMHUTENbHbIE NOCTPOEHWS

11

12

YMeHne  onepupoBatb  MOHATUAMW:  OBMXEHWE B
NPOCTpaHCTBe, MapanfesibHbIi NepeHoc, CUMMETPUsS Ha
MNOCKOCTM N B MPOCTpaHCTBE, NOBOPOT, NpeobpasoBaHme
nogobuda, nogobHble uUrypbl; ymeHue pacno3HaBaTb
paBHble N NogobHble hurypbl, B TOM 4ucre B npupoge,
MCKYCCTBE, apXUTEKType; UCMonb3oBaTb reoMeTpuveckmne
OTHOLLEHNSA npwm peLLeHnm 3agav; HaxoauTb
reomeTpuyeckue BenuuuHbl (4SvMHa, yron, nnowaab,
00bEM) npu peweHnn 3agad M3  Opyrux  ydebHbIX
npeaMeToB N M3 pearnbHOW >XU3HW; YMEHWE BbIYMCNATb
reomeTpuyeckue BenuuuHbl (45vMHa, yron, nnowaab,
006BbEM, nnowagb MOBEPXHOCTU), UCNOMb3Yst U3YYEHHble
dopMyIibl U1 METOAbI, B TOM YMChe: Nrowaab NOBEPXHOCTH
nMpamugbl, NpM3Mbl, KOHyca, UunuHapa, nnowagb cgepbl;
06bém kyba, npsMOyronbHOro napannenenuneaa,
nMpamuibl, NpuU3Mbl, LMNUHOPA, KOHyca, Lapa; yMeHue
HaxoAuTb OTHoWeHNEe 06 BEMOB NOLOBGHbIX uryp

YMeHne onepupoBaTb  MNOHATUAMMU:  NPAMOYrofbHas
cMcTemMa  KoopauHaTt,  BEKTOop, KOOpAWHAaTbl  TOYKM,
KOOpAWHATbl BEKTOpa, CymMMa BEKTOPOB, Mpou3BeneHue
BEKTOpa Ha 4uCno, pasnoxeHue BekTopa no 6asucy,
CKansipHOe Npon3BeaeHne, BEKTOPHOE Npon3BeaeHmne, yron
MEeXay BEKTOpaMW; YMEHWe WUCMonb3oBaTb BEKTOPHbLIN U
KOOPAWHATHBIN MeTOoA AN pelleHna reoMeTpUYecKmx
3ajad 1 3agad gpyrmx y4ebHblx npeamMeToB

13

YMeHvne BbIOMpaTbh NOAXOAdAWMA MeTon ANA peLleHus
3aga4yv; NOHUMaHWe 3Ha4YMMOCTU MaTeEMaTUKU B U3y4eHUN
NPUPOAHBIX W OBLLECTBEHHbLIX MPOLECCOB WU  SABMNEHWUN;
yMeHVe pacno3HaBaTb NposiBfieHMe 3aKOHOB MaTeMaTUKN B
MCKYCCTBE, YMEHUE NPUBOAUTL NPUMEpPbI MaTeMaTUYECKNX
OTKPbITUWA POCCUMACKOM N MUPOBOWN MaTeMaTUYECKOMN HaYyKn




NEPEYEHb 3JIEMEHTOB COOEPXAHUA, MPOBEPAEMbIX HA EI3 NO
MATEMATUKE

Kon MpoBepsieMbIN 3rIeMeHT coaepXaHus

1 Yucna n Bbl4UCNEeHUs
1.1 HaTtypanbHble n uensle Yncna. lNpusHakm 4enmmMmocTu Lenbix Ymcen
PaunoHanbHble 4ucna. OObIKHOBEHHbIE W OecATU4YHble Apobu,

1.2 npoueHTbl, 6eckoHeYHble nepnognyeckne apoobum

13 ApndmeTnyeckmn KopeHb HaTypaanoﬁv ctrenenn. [encrema c
apnPMeTUYECKUMN KOPHAMU HaTypanbHOW CTEMEHN

14 CteneHb c LenbiM - nokasatenem. CTteneHb C pauynoHanbHbIM
nokasarteniem. CBoMCTBa CTENEHN

15 CWHYC, KOCWMHYC W TaHreHC 4MUCrOBOro aprymeHrta. ApPKCUHYC,

aPKKOCUHYC, apKTaHreHC YNCNoBOro apryMmeHTa
1.6 Jlorapudm ymcna. lecatudHble n HaTyparbHble norapupmsbl

HenctButenocHole  4yucna.  ApudmeTuyeckune  onepaumm  C
1.7  penctBuTenbHbiMM  ynucnamun.  [pubnmMkKEHHbIE  BbIYUCNEHUS,
npaBuna OKPyrineHus, NpMKMaKa n oueHka pesynbtaTa BblYMCNEHNN

1.8 [MpeobpasoBaHue BblpaXKeHWI

1.9 KomnnekcHble yncna

2 YpaBHEHNA N HEpPaBEHCTBA
2.1 Llenbie n gpobHo-paunoHanbHble YypaBHEHNUSA

2.2 VppaunoHanbHble ypaBHEHUS

2.3  TpuroHomeTpuyeckne ypaBHEHUSA
2.4 TlokasaTenbHble N lorapudmMmnyeckne ypaBHeHuUs
2.5 Lenble n gpobHo-paumoHanbHble HepaBeHCTBa

2.6  VlppaunoHarnbHble HepaBeHCTBa
2.7 [lokasaTenbHble 1 iorapmpmMmnyeckme HepaBeHCTBa
2.8  TpuroHomeTpuyeckne HepaBeHCTBa

2.9 Cuctembl 1 COBOKYMHOCTU YPaBHEHUN N HEPABEHCTB

2.10 YpaBHeHus, HepaBeHCTBaA M CUCTEMbI C MapamMeTpamu
2.11  Martpuua cucteMbl NUHENHbIX ypaBHeHnn. Onpegenutenb MaTpuubl

3 PyHKUMM 1 rpadounku

dyHKUMA, cnocodbl 3agaHnsa pyHkunn. 'paduk pyHkumMn. BaaumHo
3.1 obpatHble  (yHKUuK. YETHble N  HEe4YEéTHble  (PYHKUUN.
Mepuoanyeckue PyHKUUM

Ob6nacTtb onpegeneHnss 1 MHOXECTBO 3HayeHun qyHKumn. Hynu
dyHKLMN. [MpomexyTku 3HaKOMNOCTOSAHCTBA. [MpomexyTku
MOHOTOHHOCTU (YHKUMU. MakCMMyMbl U MUHUMYMbl (PYHKUUMN.
Hanbonbluee n HanmeHbLUee 3HaYeHne YHKLMM Ha MPOMEXYTKE

3.2




CteneHHas yHKUMS C HaTypanbHbIM U LernbiM nokasaTtenem. Eé

3.3 y y y
cBonctBam rpacduk. CBoncTBa 1 rpadmk KOPHSA N-ON CTENEHU
3.4  TpuroHomeTpuyeckne yHKUNN, UX CBOMUCTBA U rpadovkm
35 [MokasaTernbHas M norapudmudeckas yHKUMW, UX CBOWUCTBA W
rpadoukm
36 Toukn paspbiBa. AcvmnToTbl rpadukoB  dyHKuun. CaoKcTBa
JYHKUNIN, HENpepbIBHbIX HA OTPE3Ke
3.7 locnepoBatenbHOCTU, cnocobbl 3agaHnsa nocnegoBaTenbHOCTEN
38 Apudmetndeckaa U reomeTpudeckaa nporpeccun. dopmyna
CNOXHbIX NPOLIEHTOB
4 Havana matematundeckoro aHanusa
4.1 MpounssogHaa pyHKumn. NponsBoaHble afieMeHTapHbIX YHKLNIA
MpumeHeHne nNpoOM3BOAHOW K WUCCreaoBaHUK  (OYHKUMA  Ha
4.2 MOHOTOHHOCTb W 3KCTpeMyMbl. HaxoxaeHne Haubonbliero wu
HaMMeHbLLEro 3Ha4yeHus PyHKUMM Ha oTpeske
4.3 TlepBoobpasHas. NHTerpan
5 MHoXecTBa 1 noruka
5 1 MHoOXecTBO, onepauum Hag MHoXecTBamu. [uarpammbl dunepa —
BeHHa
5.2 Jloruka
6 BeposaTHOCTb M cTaTUCTUKA
6.1  OnucatenbHasa ctaTUcTuka
6.2 BepodaTHOCTb
6.3 KombuHaTtopuka
7 'eomeTpusa
7.1 ®durypbl Ha NNOCKOCTU
7.2  [lpaAMble 1 NANOCKOCTUN B NPOCTPAHCTBE
7.3  MHororpaHHuku
7.4  Tena v NnOBEpXHOCTU BpaLleHUS
7.5  KoopauHaTbl 1 BEKTOpbI
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