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PABOYASA NPOrPAMMA

yt-|e6Horo npeamMmeTta «BepOﬂTHOCTb n CTaTUCTUKA.

Ba3oBbIn ypoBeHb»

ans obyyarowmxea 10-11 knaccos



NMNOACHUTENIbHAA 3AMMNCKA

Pabouas nporpamma y4ebHoro kypca «BeposaATHOCTb M cTaTtuctuka» ©6a3oBoro
ypoBHsA ans obyyatowmxca 10 —11 knaccoB paspabotaHa Ha ocHoBe dPepeparnbHOro
rocyaapcTBeHHOro obpasoBaTenibHOro ctaHgapTa cpegHero obuwero obpasoBaHus, C
YYETOM COBPEMEHHbLIX MWPOBBLIX TpeboBaHWN, NpeabaABnseMblX K MatemMaTuyeckoMy
obpasoBaHuno, M Tpaguuum poccuirckoro obpasoBaHuda. Peanusaums nporpammbi
obecneynBaeT oBnageHne Knto4eBbIMU KOMMNETEHUMSMU, COCTaABNALWMMN OCHOBY AN
CaMopasBuUTUS UM HenpepbiBHOrO 06pa3oBaHUsA, LENOCTHOCTb O6LLEKYNbTYPHOrO,
NIMYHOCTHOTrO M NO3HABAaTENbHOIO Pa3BUTUS JIMYHOCTN OByYatoLLMXCS.

LENN U3YYEHUA YHEBHOIO KYPCA

Y4yebHbIn Kypc «BeposTHOCTb M cTaTUCTUKa» 6Ga3oBOro YpoOBHS SABMSETCS
NpoAoOSPKEHNEM U pasBUTUEM OOHOUMEHHOrO y4ebHoro kypca ©6a30BOro ypoBHS
OCHOBHOW WkKonbl. Kypc npegHasHadeH Ans  gopmMupoBaHua y obydarowmxcs
CTaTUCTMYECKOM  KySbTypbl W MNOHUMaHWSA PoOSfiM  TEOPUM  BEPOSITHOCTEM  Kak
MaTeMaTMYeCKOro WHCTPYMEHTa AN MU3YYeHUs1 ChyYamHbiX COObITUN, BEMUYUH U
npoueccos. NMpn n3yvyeHun Kypca oborawiatoTca nNpeacTaBneHns yvawmxca o metogax
nccnegoBaHNa U3MEHYMBOIO MUpa, pa3BmBaeTCcs NOHUMaHNE 3HAYMMOCTU U OBLLHOCTH
MaTtemMaTUyeCckux MeTOAOB MO3HAHUS KaK HeOTbeMSIEMOW YacTu COBPEMEHHOr0
€CTeCTBEHHO-Hay4YHOro MMPOBO33PEHUS.

CogepxaHue Kypca HarnpaBfieHO Ha 3akpenfieHWe 3HaHWW, MNONyYeHHbIX Mpu
N3y4eHUM Kypca OCHOBHOM LWIKOMblI M Ha pasBuUTUE NpeAcTaBfieHMA O CryYanHbIX
BENUYMHAX M B3aMMOCBA3AX MEXAY HUMU Ha BaXHbIX MpUMepax, CHXKeTbl KOTOpbIX
NOYEepPnHYTbI N3 OKpYXatoLLero mumpa.

B cooTBeTCcTBUM C YyKa3aHHbIMW UENsAMM B CTPYKType Yy4yebHoro Kkypca
«BeposiTHOCTL M cTaTUCTUKa» cpegHen LWKonbl Ha ©0a30BOM YpOBHE BblAeNeHbI
cnegywwme OCHOBHble  cofepXaTeribHble nuHun:  «CnyyanHble  cobbITUA U
BEPOATHOCTMY», « Crly4anHble BENTMUYUHBI U 3aKOH BOMbLUMX YMCEeNn».

BaxHyl0 4acTb Kypca 3aHMMaeT U3y4yeHue reoMeTpuyeckoro U GuHomunanbHoOro
pacnpeeneHin n 3HakoMCTBO C UX HeNnpepbIBHbIMU aHanoramm — rnokasaTesnbHbIM U
HOpMarnbHbIM pacrnpegeneHusiMu.

CogeprxaHue nuHum «CnyyanHble coOObITUA N BEPOSTHOCTMY» CIYXXUT OCHOBOW AN
dopmMnpoBaHUs NpeacTaBleHNn O pacnpeneneHnm BePOATHOCTEN MexXdy 3HAYEeHUSIMU
CNyYanHbIX BEMWNYMH, @ TakKe aTa NMHUA Heobxoamma kak 6asa ang nsyyvyeHusi 3akoHa
BonblKnx Yncen — yHaaMeHTanbLHOro 3akoHa, AEeNCTBYOLWEro B npupoae n obuiectse
M MMelLWero marematmyeckyto dopmanusaumio. Cam  3akoH 6onblimx  yucen
npegnaraetca B O3HaKOMWUTESNTbHOW opMe C MWHUManbHbIM  UCMNOMb30BaHMEM
MatemaTuyeckoro oopmanumama.

TeMbl, CBAi3aHHblE C HEMPEPbLIBHBIMU CIlyYarlHbIMU BESIMMUHAMMW, aKLEHTUPYIOT
BHMMaHWE LUKOMIbHMKOB HA OMUCAHUN U U3YYEHUU CRyYamHbIX SIBIEHWA C MOMOLLbIO
HenpepbiBHbIX  yHKUnn. OCHOBHOE BHUMaHuWe yOensieTCcs noka3aTeNnbHOMYy U
HOpManbHOMY pacnpegeneHusamM, nNpu 3TOM npegnonaraeTcs O3HaKOMUTESbHOe
n3yyeHne matepuana 6e3 fokasaTenbCTB NPUMEHSEMbIX DAKTOB.



MECTO KYPCA B YYEBHOM IMJIAHE

Ha nsyyeHune kypca «BeposaTHOCTb M cTatucTuka» Ha 6a3oBoM ypoBHe oTBoauTcs 1
Yyac B HeJenNo B TeYEeHne Kaxaoro roga obyyeHns, Bcero 68 yyebHbIx 4acos.



COAEPXAHUE YHYEBHOI'O KYPCA
10 KIACC

MpeactaBneHne pfaHHbIX € nomowpk Tabnuy u  guarpamm. CpegHee
apudpmMeTmyeckoe, MeauaHa, Haumbonbllee W HauMMeHbllee 3HadYeHusl, pasmax,
Ancnepcus n cTaHgapTHoOEe OTKNOHEHME YMCIOBbLIX HABOPOB.

Cny4yainHble 3KcnepuMeHTbl (OMbiTbl) M CryvyanHble cOBbITUA. OneMeHTapHble
cobbitna  (ncxodbl). BepoaTHoCcTb cnydanHoro cobbitms. Bnusoctb 4actoTbl
BEpPOATHOCTM CO6bITMI. CriyyanHble OMbiTbl C PaBHOBO3MOXHbLIMWU 3rieMEHTapHbIMU
cobblTuaAMU. BepoAaTHOCTN cOBbITUI B OMbITax C PpaBHOBO3MOXHbIMU 3rieMeHTapHbIMU
coBbITMAMM.

Onepauun Hag cobbiITUAMK: nepecevyeHne, ob6beanHEHuEe, NPOTUBOMONOXHbIE
cobbiTna. Auarpammel Aunepa. Popmyna CrioXXeHUs BEPOATHOCTEMN.

YcnoBHass BEpPOATHOCTb. YMHOXeHuMe BeposiTHOCTen. [lepeBO  crnyyYyanHoro
aKkcnepumeHTta. Popmyna NONHOW BEPOATHOCTU. He3saBncuMble CoObITUS.

KombuHaTopHOE npaBuno yMHOXeHuda. [lepectaHoBkM U akTopuan. Yucno
coyeTaHuin. TpeyronbHUk MNMackans. Popmyna 6uHoma HetoToHa.

BuHapHbIN criydanHbii OnbIT (MCMbITAaHME), ycnex W Heypada. HesaBucumble
ncnoitTaHms. Cepusa He3aBUCKMMBbIX UCMbITAHWUA 0 NepBoro ycnexa. Cepusi He3aBUCUMbIX
ncnblTaHun bepHynnu.

CnyvanHas BenM4ynHa. Pacnpenenexue BEPOATHOCTEMN. HAwnarpamma
pacnpegenexus. [lpumepbl pacnpegeneHvii, B TOM 4uUcre, TFeoMeTpuyeckoe wu
BuHOMManbHoe.

11 KNNACC

UuncnoBble XapakTEPUCTUMKM CryYaWHbIX BEMNUYMH: MaTeEMaTUYECKOE OXMAAaHue,
aucnepcus U CTaHgapTHOE OTKMoHeHue. [Mpumepbl MPUMEHEHUs MaTeMaTU4eCcKoro
OXuaaHusi, B TOM 4ucne B 3agadax M3 MNOBCEAHEeBHOM u3HW. MaTtemaTtmyeckoe
oXmgaHue OuMHapHOM cnyyYanHOM BeSNMYUHBLL. MaTtematuyeckoe oOXuaaHue CyMMbl
CnyYyanHbIX BenuvyuH. MaTemaTudeckoe oxupgaHue U AUCNepcus reoMeTpuyeckoro u
BMHOMMaNbHOro pacnpeneneHnin.

3akoH 6onbLWNX YMcen n ero porb B Hayke, npupoae u obuecTtse. BbIBOPOYHbLIN
MeTo[ UccrneaoBaHun.

Mpumepbl  HenpepbiBHbIX  CRyYyarHbIX BenuvyuH. [loHATME O  NNoTHOCTU
pacnpegenexus. 3agayun, npueogawme K HopManbHOMY pacnpegeneHunto. MNoHatne o
HOpMarnbHOM pacnpeneneHun.



MIMAHUPYEMBbIE PE3YJIbTATbI
JINYHOCTHBLIE PE3YJIbTATDI

JInyHOCTHbIE  pe3ynbTaTbl  OCBOEHUSI  nporpammbl  yd4ebHOro  npegmerta
«MaTemaTtnka» xapakTepusyTcs:

paxpaHckoe BocnuTaHue:

COPMMPOBAHHOCTBLIO FPaXKAAHCKOM MO3MUMM OByYaroLerocs Kak akTUBHOrO W
OTBETCTBEHHOrO YfieHa POCCUMCKOro obuiecTBa, NpeacTaBneHnEM O MaTemMaTU4eCKMX
OCHOBaX (PYHKLIMOHMPOBAHUS Pa3fiMYHbIX CTPYKTYP, ABNEHUA, NpoLeayp rpaxaaHcKoro
obwecTtBa (BblIOOpPLI, ONPOCHI U Np.), YMEHMEM B3aMMOLEWNCTBOBATb C COLMaAlbHbIMU
WHCTUTYTaMn B COOTBETCTBUM C UX (PYHKLUNAMU U HA3HAYEHNEM.

MaTpuoTnyeckoe BocnuTaHue:

ChOpMUPOBAHHOCTBID POCCUNUCKOW TpaxXgaHCKOW WOAEHTUYHOCTW, YBaXeHus K
NPOLLSIOMY W HACTOSILLLEMY POCCUMACKOM MaTeMaTUKW, LIEHHOCTHbIM OTHOLUEHUEM K
OOCTMXXEHUAM POCCUNCKMX MaTeMaTUKOB W POCCUACKON MaTeMaTU4eCKOW LIKOSbl, K
NCMOMNb30BaHUIO 3TUX JOCTUXKEHUI B APYrMX HayKax, TEXHONOrnax, cpepax 3KOHOMUKM.

[JyXOBHO-HPaBCTBEHHOro BOCNUTaHUSA:

OCO3HaHMEM [YyXOBHbIX LIEHHOCTEM POCCUUCKOro Hapoaa; chopMMpPOBaAHHOCTLIO
HPaBCTBEHHOINO CO3HaHWs, 3TUYECKOro MOBEAEHUS, CBHA3AHHOIO C MPaKTUYEeCKUM
NPUMEHEHNEM [OCTWXKEHUA HAYKN U OeSATEeNbHOCTbIO YYEHOro; OCO3HaHMEM JSIMYHOTO
BKIaga B NOCTPOEHMe yCTon4mBoro byayuiero.

AcTeTUYecKkoe BoCNUTaHUe:

9CTETMYECKMM OTHOLIEHMEM K MWpy, BKOYas 9CTETUKY MaTeMaTUyYecKux
3aKOHOMEpPHOCTEN, 00BLEKTOB, 3aday, PeLleHUn, pacCy>KAeHUn; BOCIPUNMYUBOCTLIO K
MaTeMaTMYeCKMM acnekTam passimyHbiX BUAOB MCKYCCTBA.

Pusnyeckoe BoCcnuTaHue:

CCOOPMUPOBAHHOCTBLIO YMEHUA MPUMEHATb MaTeEMaTUYECKME 3HAHUSA B MHTepecax
3400poBoro 1M 6GesonacHoro obpasa XWU3HW, OTBETCTBEHHOrO OTHOLUEHUS K CBOEMY
300pOBbI0  (300pPOBOE MUTaHMe, cbanaHCUPOBAHHBLIM PEXUM 3aHATUM W OTAbIXa,
perynapHas gusanyeckas akTUMBHOCTb); (PM3MYECKOTO COBEPLLUEHCTBOBAHUA, Mpu
3aHATUSAX CNOPTMBHO-0300POBUTENBHON AEATENbHOCTLIO.

TpyanoBoe BocnuTaHue:

FOTOBHOCTbIO K Tpyady, OCO3HAHWMEM LIEHHOCTM Tpyaonobusa; WHTepecom K
pasnnyHbIM chepam npoeccrnoHanbHOM OEATENbHOCTU, CBSA3aHHBIM C MaTEMATUKON N
€€ NPUNOXEHNAMM, YMEHNEM COBepLUaTb OCO3HAHHbLIN BbIGOp Byaywen npodgeccun m
peanu3oBbiBaTb COOCTBEHHbIE XW3HEHHbIE MflaHbl; FOTOBHOCTBIO M CMOCOOHOCTBIO K
MaTeMaTmyeckomy obpas3oBaHMI0 M camoobpa3oBaHMIO Ha MNPOTSHKEHUUM BCEWN XKWU3HU;
FOTOBHOCTbLIO K @aKTUBHOMY Y4aCTUIO B peLleHUn npakTU4eckux 3agady MmaTteMaTu4eckon
HanpaBfiEHHOCTH.

Jkonornyeckoe BocnuTaHue:

C(OOPMUPOBAHHOCTBIO  3KOSIOMMYECKOM  KymnbTypbl, MNOHUMAHUEM  BIUAHUSA
counaribHO-3KOHOMUYECKUX TMPOLIECCOB Ha COCTOSIHME MPUPOOHOW U coumnanbHOM
cpeapbl, 0co3HaHMeM rnobanbHOro xapakrtepa 3KONormyecknx npobnem; opueHTaumnen
Ha NPUMEHEHNE MaTeMaTUYECKMUX 3HAHMI AN pelleHns 3aaa4 B 061acT okpyxaroLlen



cpeabl, NIaHMPOBaHWSA MOCTYMKOB W OUEHKW WX BO3MOXHbIX MOCMeAcCTBUN ANs
OKpy>XatoLlen cpeapl.

LleHHOCTWN Hay4YHOro NO3HaHusA:

COOPMUPOBAHHOCTLIO  MUPOBO33PEHUSA, COOTBETCTBYIOLLErO  COBPEMEHHOMY
YPOBHIO pPasBUTUSA HayKU M OBLLECTBEHHOW MPAKTUKW, MOHUMAHMEM MaTeMaTUYeCKoWu
HayKn Kak cpepbl YyernoBevyeckon OeATesfIbHOCTU, 3TanoB €€ pasBUTUS U 3HAYMMOCTU
ANA pasBuUTUA UMBUNU3auUUK; OBNageHneM A3blkOM MaTeMaTUKM U MaTemMaTU4ecKou
KyNbTYpOW Kak CpefCcTBOM MO3HaHUS MUPa; FOTOBHOCTLIO OCYLLECTBNATL NMPOEKTHY U
nccnegoBaTenbCkyo AeATeNIbHOCTb MHANBMAYANbHO U B rpynne.

METAMNPEAMETHbIE PE3YJIbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHWA MporpaMmbl  ydebHOro npegmeTta
«MaTtemaTuka» XapakTepuayoTtcs oBnageHvem YHUBEpCanbHbIMU
no3HaeamesibHbIMU delicmeusimu, yHUsepcasibHbIMU KOMMYHUKamueHbIMU
OelicmeusiMu, yHUg8epcaslbHbIMU pe2yrnamueHbIMU delcmaeusimul.

1) YHueepcarsibHble no3HasamersibHble Oeticmeus, obecnieqyusarom
opmuposaHue 6a308biX KO2HUMUBHbIX rpouyeccos obyyaruwuxcsa (oceoeHue
memodos MO3HaHUsl OKpyXatrouje2o mupa; rnpumeHeHue J102U4€eCcKUX,
uccrie0osameribCKUX onepayud, ymeHul pabomame ¢ uHgopmayuel).

Ba3oBble norn4yeckue AeMCTBUA:

BbIABNATE M XapakTepu3oBaTb CyLECTBEHHbIe MPU3HaKM MaTeMaTuyeckux

OObEeKTOB, MOHATUA, OTHOLUEHWA  MexXay MOoHATMAMK;  opMynupoBaTb

onpeneneHnsa NoOHATUI; yCTaHaBNMBaTb CYLLECTBEHHbIN MPU3HaK Kraccudukaumm,

OCHOBaHUA Ana 0606LWeHNs 1 CpaBHEHUS, KPUTEPUM NPOBOAMMOrO aHanmaa;

BOCMNPUHUMATb, dopmMynupoBaTb n npeobpasoBbiBaTh CyXOeHus:

yTBEpAMTENbHbIE N OTpUUATENbHbIE, EAUHUYHbIE, YaCTHbIe U 0bLLMe; YCNOBHbIE;

BbIABNATbL MaTeMaTUyeckne 3aKkOHOMEPHOCTM, B3aMMOCBSA3N M NPOTMBOPEYnNs B

dakTax, AaHHbIX, HaAOMAEHUSIX U YTBEPXOAEHUNAX; npeanaraTb Kputepun ans

BbIABNEHNS 3aKOHOMEPHOCTEN N NPOTUBOPEYNN;

Aenatb BbIBOAbl C  MCMOMb30BaHWMEM 3aKOHOB  JIOTWKW, OEOYKTUBHBIX W

NHOYKTUBHBIX YMO3aKIHOYEHNIA, YMO3aKKOYEHWI MO aHanoruu;

NPOBOANTbL CaMOCTOATENbHO AOKa3aTenbCTBa MaTeMaTUYecKUX YTBEpPXKOEHUN

(NpsiMble N OT NPOTMBHOIO), BbICTPanBaTb aprymeHTauunio, NpMBoaMTb NPUMEpPHI U

KOHTpNpuMepbl; 060CHOBbIBaTb COGCTBEHHbIE CY>XAEHUS U BbIBOAbI;

BblOMpaTb cnocob pelueHnst y4ebHon 3agayvm (CpaBHMBATbL HECKONbKO BapMaHTOB

peweHus, BbiOMpaTb Hambonee noaxogsWMA C  YYETOM CaMOCTOSTENbHO

BblAEMNEHHbIX KpUTEPUEB).

Ba3oBble uccneaoBaTenbCKue AeNCTBUSA:

MCnonb3oBaTb BOMPOCbI  Kak MUcCcnenoBaTenbCKMA  MHCTPYMEHT  MO3HaHMS;

dopMynupoBaTb  BOMPOCHI,  UKCUpyKOWMe  npoTuBopedne,  npobnemy,

yCTaHaBnMBaTb MCKOMOE W JaHHOe, (hopMMpoBaTb rMNOTE3y, apryMeHTMpoBaTb

CBOIO NO3NLNIO, MHEHUE;

NPOBOANTL CaMOCTOSATENbHO CMNaHUPOBAHHbIN 3KCMEPUMEHT, UccregoBaHMe no

YyCTaHOBMEHNIO OCOBEHHOCTEN MaTemaTU4eckoro obbekTa, SBMeHusi, npouecca,

BbISIBNEHWNIO 3aBMCUMOCTEN MexXay oObekTamu, ABNeHUs MU, NpoLeccamu;



CaMoCTOATENbHO opMynupoBatb 00600WeHna u BbiBOAbI MO pe3ynbTaTam

npoBedéHHOro  HabnogeHus, UCCrnegoBaHus, OueHMBaTb  [OCTOBEPHOCTb

NONy4YeHHbIX pe3ynbTaTos, BbIBOAOB U 0606LLEHNI;

NPOrHO3MpoBaTb BO3MOXHOE pa3BUTME npouecca, a Takke BblABUraTb

NpeanonoXeHNsa O ero pasBUTUN B HOBbLIX YCIOBUSIX.

Pa6oTta ¢ nucpopmaumen:

BbIABNATE AeduunTbl MHOPMaUUN, AaHHbIX, HEoOXoAWMbIX AN OoTBeTa Ha

BOMPOC 1 ANSA peLLeHns 3agaqv;

BblOMpaTb WMHOpMaUmMio U3 WUCTOYHMKOB pPasfnU4YHbIX TWUMOB, aHanM3npoBaThb,

cucTemMaTnsnpoBaTb M UHTEpNpeTMpoBaTb MHAOPMAaLUMIO pPasnUyHbIX BUOOB U

dopM npencraBrneHuns;

CTPYKTYpMpOBaTb MHGOPMaUMIo, NpeactaBnAaTe €€ B  pasnuyHbiXx opmax,

WNNCTPUPOBATbL rpadonyecku;

OLleHMBaTb HaAEXHOCTb MHGOPMAaLMK NO CaMOCTOATENBHO CHOOPMYSIMPOBAHHbLIM

KpUTEPUAM.

2)  YHueepcasnbHble = KOMMYHUKamueHble  Oelicmeusi,  obecrne4usarom
cghopMupo8aHHOCMb coyuarbHbIX HagblKo8 0byYaroU UXCS.

OobLweHue:

BOCMpUHMMAaTL N POPMYNNPOBaTb CYXXOEHUS B COOTBETCTBUM C YCNOBUSMWU U

uensamm obweHus; ACHO, TOYHO, FPaAaMOTHO BblpaXaTb CBOK TOYKY 3pEHMSA B

YCTHbIX WU MUCbMEHHbIX TEKCTax, [AaBaTb MOSICHEHMS NO XOA4y PEeLleHns 3agayw,

KOMMEHTUPOBATb NOSyYEHHbIN pe3ynbTarT;

B XoAde 0OOCyxaeHus 3adaBaTb BOMPOCHI MO CyLlecTBY OOCyXgaemon Tembl,

npobnembl, pelwaemMon 3adayv, BbiCKasbiBaTb WAEW, HALENEHHble Ha MOWUCK

peLLeHns; COMOCTaBMsATb CBOM CYXOEHUA C CYXOEHUSAMWU APYrnx Y4aCTHUKOB

ananora, obHapyXxuBaTb pasnuMyMe M CXOLCTBO MO3ULMIA; B KOPPEKTHOM dhopme

opMynNUpoBaTh pasHornacus, CBoOu BO3paXKeHus;

npeacTaBnATb pesynbTaThl pelleHus 3agadn, 3KCNepuMeHTa, MCCredoBaHus,

NpoOeKTa; CaMOCTOATENbHO BbiOMpaTb hopmaTt BLICTYNNEHUs C Y4E€TOM 3agad

npeseHTaumm n ocobeHHoCTEn ayanTopun.

CoTpyaHn4ecTBO:

noHMMaTb M WCMONb30BaTb MPEeMMyLLEeCTBa KOMAHOHOW W  WHAVBUAOYaNbHOM

paboTbl npu peweHun y4ebHbIX 3agay; nNpPUHUMaTbL LUeNb COBMECTHOM

AEeATEeNbHOCTU, NMaHMPOBaTb OpraHM3auuio COBMEeCTHOW paboTbl, pacnpenensaTb

BuObl paboT, poroBapuBaTtbes, oOCyXgaTb npouecc u pesynbTart paboThl;

o606LaTb MHEHUS HECKOSbKUX NOAEN;

yyacTBoBaTb B TIpynnoBbiXx dopmMax paboTbl (06CcyxaeHusi, OOMEH MHEHWN,

«MO3roBble  LUTYPMbI» W  WUHbIE); BbINOMHATL CBOK YacTb paboTbl WU

KOOpAMHMpPOBaTbL CBOM [OEWUCTBUA C OPYrMMU YrieHamMu KOMaHAbl; OueHWBaTb

KayecTBO CBOEro Bknaga B 0OWMIN NPOAYKT MO KpUTepusiM, ChOpMynMpOBaHHbIM

y4yacTHMKaMu B3aUMOAENCTBUSI.

3) YHusepcanbHbie pecynsamueHbie delicmeus, obecrieqyusarom ¢hopmuposaHue
CMbICI108bIX YCMAaHOBOK U XXU3HEHHbIX Ha8bIKO8 JIUYHOCMU.

CamoopraHmsauus:



COCTaBnATb MNfaH, anroputMm pelleHus 3agadn, BblbupaTb Cnocob pelueHust ¢
YYETOM MMEILLNXCA PecypcoB M COBCTBEHHbLIX BO3MOXHOCTEW, aprymeHTMpoBaTb U
KOppPEeKTUpoBaTb BapuaHTbl peLLUeHNin C Y4ETOM HOBOW MHGDOPMaLIUW.

CaMoOKOHTpoOnb:

BNnageTb HaBblkamMu MO3HaBaTeNbHOW peneKkcMn Kak OCO3HaHUS coBepLlaeMblX

AEACTBUA U MbICINUTENbHbLIX NPOLECCOB, MX pe3ynbTaToB; BrageTb crnocobammu

camMonpoBepPKH, CaMOKOHTPOnS npovecca n pesynbTarta peLueHuns

MaTemaTU4ecKon 3agayu;

npeoBuaeTb TPYOHOCTU, KOTOPble MOrYT BO3HWKHYTb MNPW pelleHuu 3ajauu,

BHOCWUTb KOPPEKTUBbI B AE€ATENBHOCTb HA OCHOBE HOBbIX OBCTOATENbCTB, AAHHbIX,

HaOEeHHbIX OWMOOK, BbISIBIIEHHbIX TPYAHOCTEN;

oLeHMBaTb COOTBETCTBME pe3ynbTarta Lenn U yCcroBusM, OOBACHATb NPUYUHDI

OOCTUMXKEHUSA UNN HEQOCTUXKEHUST Pe3ynbTaToB AEATENbHOCTU, HaxoauTb OLLMOKY,

AaBaTb OUEHKY NprobpeTEHHOMY OMbITY.

NMPEAMETHbIE PE3YJIbTATbI

10 KIACC

YuTtaTb 1 CTpOUTb TabnMLbl U guarpaMmmei.

OnepupoBaTb NOHATUAMMU: cpefHee apudMeTudeckoe, MeamaHa, Hamborbllee,
HaMMeHbLLee 3Ha4YeHne, pasMax MacCMBa YNCITOBbIX JaHHbIX.

OnepupoBaTb MNOHATUAMW: CIyvaWHbIA  SKCNEPUMEHT (OMbIT) W CryYanHoe
cobbiTne, anemMeHTapHoe cobbiTne (dnemMeHTapHbii WUCX0A) CryYamHOro OnbiTa;
HaxoAuTb BEPOATHOCTM B OMbiTax C PaBHOBO3MOXHbIMWU CryYaHbIMU COObLITUSIMU,
HaxoOuMTb W CpaBHUBATb BEPOATHOCTU COObITUM B  U3YYEHHbIX  CryvyanHbIX
3KCNepuMeHTax.

Haxooute n cdopmynupoBaTb CObBbITUA: nepecedeHne n obbeanHeHne OaHHbIX
cobbITnin, cobblITMe, MPOTUBOMOMNOXHOE  OaHHOMY  COObITUIO;  MONb30BaTbCA
anarpammamm dunepa n GOopMyrion CroXeHUs BEPOATHOCTEN NPW peLleHnn 3aaav.

OnepupoBaTb MNOHATUSIMU: YCMOBHAas BEPOSITHOCTb, He3aBUCUMblE COObLITUS;
HaxoAuTb BEPOSATHOCTM C MOMOLLBID MNpaBuna YMHOXEHWUd, C MOMOLLbI AepeBa
CnyYanHoro onbiTa.

MpMeHATL KOMOMHATOPHOE NPaBUIIO YMHOXEHUSA NPY peLleHnn 3aaau.

OnepupoBaTb MNOHATUSAMU: UCMbITAHWE, HE3aBUCMMbIE WUCMbITAHUSA, Ccepus
UCMbITaHWI, YCNeX U Heydaya; HaxoauTb BEPOSTHOCTU COOLITUM B CEPUN HE3ABUCUMBIX
MCNbITaHWM OO NEPBOro ycnexa; HaxoAuTb BEPOATHOCTU COBLITUN B CEPUN UCMNbITAHUN
BepHynnu.

OnepupoBaTtb NOHATUAMU: CRyYanHaa BENUYMHA, pacnpeneneHne BeposaTHOCTEN,
Anarpamma pacrnpenerneHus.

11 KINNACC

CpaBHI/IBaTb BEPOATHOCTH 3Ha4YeHnn cnyqaﬁHoPl BelIM4nNHbI NO pacrnpeaneneHnto
nnn € NOMoLLbO AnarpamMmm.



OI'IepI/IpOBaTb NOHATUEM MaTeMaTU4YeCKOro oXxmagaHuaA, NnpuBoanUTb NPUMeEpPDbI, KakK
NnpuMeHAeTCA MaTemMmaTmn4eckoe oXungaHune CﬂyanIHOVI BeJTIMYUHbI HaxoauTb
MaTemMaTndyeckoe oXXvnagaHue rno gaHHoMy pacnpeaeneHuto.

NmeTb npegcrasrieHne o 3aKoHe GonbLIKMX Yncen.

NmeTb npegcrasrneHne o HopmMalribHOM pacrnpeaerieHnn.



TEMATUYECKOE NJIAHWPOBAHUE

10 KITACC

KonuyecTBO YacoB

AnNeKTPOHHbIe

HavmeHoBaHue pa3aenoB u TemM (undpoBbie)
Ne n/n KoHTponbHble | [pakTuyeckune
nporpamMmbi Bcero obpasoBaTesibHble
paboTbl paboThbl pecypebi
MpeacTtaBneHne gaHHbIX U Brbnmorexa LIOK
1 4 https://m.edsoo.ru/e0b7b
onucatenbHas cTaTUCTUKa 0f1
CnyyariHble onbITbl U CRyYanHble Bbubnnoteka LLIOK
2 COBbITUA, ONbITbI C PABHOBO3MOXHbIMU 3 1 https://m.edsoo.ru/e0b7b
3NeMeHTapHbIMU UcXxoaamm 0f1
Onepauunm Hag cobbITUAMM, CROXEHNE Burbnmorexa LIOK
3 N ’ 3 https://m.edsoo.ru/e0b7b
BEPOSTHOCTEN
0f1
YcnoBHasi BEPOSATHOCTb, 4epPeBO
Cny4arnHoro OFI)'IbITa d)opnﬁyrrlja noJsiHoOM Burbnmorexa LIOK
4 ’ 6 https://m.edsoo.ru/e0b7b
BEPOSITHOCTM M HE3AaBUCUMOCTb 0f1
cobbITni -
Bbubnnoteka LLIOK
5 OnemMeHTbl KOMOMHATOPUKK 4 https://m.edsoo.ru/e0b7b
0f1
Bubnnoteka LLOK
6 Cepuu nocnegoBaTenbHbIX UCMbITAHUNA 3 1 https://m.edsoo.ru/e0b7b
0f1
Cny4vaiHble BENUYUHBI U Bubnmoreka LIOK
7 6 https://m.edsoo.ru/e0b7b

pacnpegneneHuns

0f1



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
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

8 O0o00LeHre U cnctemaTusaumns 3HaHUn

OBLUEE KONMMYECTBO YACOB MO
NMPOrPAMME

34

Bubnnoteka LUOK
https://m.edsoo.ru/e0b7b

0f1



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

11 KNNACC

KonunyecTBO YacoB

ANeKTPOHHbIe

Ne n/n HavmeHoBaHMe pa3genoB n Tem K f (udbpoBbie)
- nporpamMmmbi Bcero OHTpOnbHbIE pakTnteckue obpas3oBaTenbHble
paboTbl paboTbl
pecypchbl
MaTemaTtundeckoe oxugaHve Bubnmoreka LIOK
1 . . A 4 https://m.edsoo.ru/5fbcsd
CnyYanHon BENUYNHbBI o
duncnepcus n ctanpapTHoe Bubnnorexa LIOK
2 P 'Ev" P . 4 1 https://m.edsoo.ru/5fbc5d
OTKINOHEHME CIyYanHOWN BENNYMHDI o1
bubnuoteka LUIOK
3 3akoH bonbLlunx Ynucen 3 1 https://m.edsoo.ru/5fbcsd
cl
HenpepbiBHbIE cny4YanHble Bubnmoreka LIOK
4 pep y 2 https://m.edsoo.ru/5fbc5d
BENUYMHbI (pacnpegeneHuns) o
Bbubnuoteka LUIOK
5 HopmanbHoe pacnpeaeneHus 2 1 https://m.edsoo.ru/5fbcsd
cl
NoBTOpPEHME, 0000LEHNE U Bubmmoreka LIOK
6 P ’ W . 19 2 https://m.edsoo.ru/5fbc5d
cuctemaTmaaumsa 3HaHUn o
OBLUEE KOJIMYECTBO YACOB MO 34 5 3
NMPOIrPAMME



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/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




NOyYPOYHOE NMNIAHUPOBAHUE

10 KITACC

Ne
n/n

Tema ypoka

Bcero

KonuyecTBO YacoB

KoHTposnbHbIe
paboTbl

MpakTnyeckue

paboTbl

HOata
M3yYeHus

OneKTpoHHbIe LU(pPOBLIe
oGpasoBaTenbHble
pecypcbl

lMpencraBsneHne gaHHbIX C
nomMoLL b Tadbnuu, n
anarpamm

Bbubnnoteka LLIOK
https://m.edsoo.ru/25c6d12b

CpegHee
apugmeTndeckoe,
MeauaHa, HanbonbLuee n
HanMeHbLUEee 3Ha4YeHus,
pasmMax, aucnepcus,
CTaHOapTHOE OTKIMOHEHME
4Yncnosbix Habopos

Bubnnoteka LLOK
https://m.edso0.ru/dd00738d

CpeaHee
apugmeTndeckoe,
MeauaHa, HanbonbLuee n
HaMMeHblUee 3Ha4YeHus,
pasmax, gucnepcus,
CTaHOAapPTHOE OTKIOHEHME
4YncrnoBbIX HAbopoB

Bbubnnoteka LUIOK
https://m.edso0.ru/98645f6¢

CpeaHee
apudmeTnyeckoe,
MeamnaHa, Hanbonbliee n
HanMeHbLUee 3Ha4YeHus,
pasmMax, gucnepcus,
CTaHOAapPTHOE OTKIOHEHME

BbubnuoTteka LUOK
https://m.edso0.ru/7¢c9033a8



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8

4YncrnoBbIX HAboOpPOB

CnyyainHble
3KCrnepuMeHTbl (ONbITbl) U
crny4YanHble coBbITUS.
OnemeHTapHble cobbITUS
(ncxoabl)

Bubnuoteka LLOK
https://m.eds00.ru/347¢c1b78

BepodaTHOCTb crniyqanHoro
cobbiTna. BepositHocTn
cobbITWin B ONbITax ¢
paBHOBO3MOXHbIMU
aNleMeHTapHbIMU
CcobBbITUAMMU

Bbubnnoteka LLOK
https://m.edsoo0.ru/64d75244

BeposaTHoCTb cnyyanHoro
cobbiTn4. MNpakTnyeckas
paboTa

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

Onepauuun Hag
coObITUAMMU:
nepeceveHme,
obbeanHeHme cobbITUn,
NPOTMBOMOJIOXHbIE
cobbiTna. lnarpammbl
onnepa

Bubnnoteka LLIOK
https://m.edso0.ru/221c622b

Onepauuun Hag
coObITUAMMU:
nepeceveHme,
obbeanHeHme cobbITUn,
NPOTUBOMNOJIOXHbIE
cobbiTnsa. uarpammel
onnepa

Bbubnnoteka LLOK
https://m.edsoo.ru/cc10c1e2



https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2

CDopmyna CINIOXEHUA

Bubnnoteka LUOK

10 BEpPOSATHOCTEN https://m.edso0.ru/3057365d
YcnoBHas BEPOSATHOCTb.
MHOXEHMU
11 :ep(;)ﬂTeHocieVl. Hepeso Bubnmotexa LIOK
. https://m.edsoo.ru/9a408d25
cny4yanmHoro
3KCnepumeHTa
YcrnoBHasa BEpPOATHOCTb.
YMHOXeHune
12 BeposiTHocTen. [lepeso Bubnmorexa LIOK
- https://m.edsoo.ru/b1e76d3a
crny4anmHoro
3KCnepumeHTa
YcnoBHasa BEPOSITHOCTb.
MHOXEHMU
13 :ep;miocieﬁ. [epeBo Bubnmoreka LIOK
y https://m.edsoo.ru/47fb6b11
cny4anmHoro
3KCnepumMeHTa
14 dopmyna nosHom BbubnuoTteka LUIOK
BEPOATHOCTU https://m.edsoo.ru/15941bec
15 dopmyna nonHomn Bbubnnoteka LLIOK
BEPOATHOCTU https://m.edsoo.ru/a9ec13c8
16 :;sgg;:z:;ﬁmm Bbubnnoteka LLIOK
https://m.edsoo.ru/e3dd5ac9
HesaBucumble cobbiTus
Bubnnoteka LULOK
17 KonTponbHas padora https://m.eds00.ru/29dc6cb9
18 KombuHaTopHoe npasuno Bubnuoteka LLOK

YMHOXEHUA

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



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

[MepecTaHOBKM U

Bubnnoteka LUOK

19 dhakTopuan https://m.edsoo.ru/d58ce6d1
y Bubnunoteka LLOK
20 Hyeno couetanuy https:/m.eds00.ru/7904dfb0
TpeyronbHuk MNackans.
21| Gopmyna Suriova Burmarera LIOK
https://m.edsoo.ru/fa47998f
HbloToHa
BuHapHbIN cnyYanHbIn
onbIT (MCNbITaHKE), ycnex
22 N Heyaada. HesaBucumble Bbubnnoteka LLOK
ncnoitanms. Cepus https://m.edsoo0.ru/2e1f2368
HEe3aBMCUMbIX UCTbITAHWI
A0 NepBoro ycnexa
23 Cepus He3aBUCUMBbIX Bubnnoteka LLOK
ncnoiTaHnn bepHynnu https://m.edsoo.ru/e9572a68
Cepus He3aBMCUMBbIX
vicrisiTaniiv. Bubnuoteka LLOK
24 Mpaktueckas padora c https://m.edsoo.ru/f4a15a14
Ncnosnb3oBaHMEM
3MEKTPOHHLIX Tabnuy
y Bbubnnoteka LLIOK
25 CrysaiHas senvmHa https://m.edsoo.ru/639be9aa
PacnpegeneHue
26 BEPOATHOCTEN. Bubnuoteka LLOK
Onarpamma https://m.edsoo0.ru/6dc7ff39
pacnpeneneHus
07 Cymma 1 nponsBegeHue Bubnnoteka LUOK

CNyYanHbIX BENUYMH

https://m.edsoo.ru/51b7ed5f



https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/51b7ed5f

Cymma 1 npousseneHue

Bubnnoteka LUOK

28 CrnyvavHbIX BEMUYUH L https://m.edsoo.ru/c2757cc3
Mpumepsl
29 pacnpefgerneHnin, B TOM 1 Bubnuoteka LLOK
4yucre reoMeTpu4eckoe n https://m.edso0.ru/91e08061
BuHOMMansHoe
Mpumepsl
30 pacnpeneneHni, B TOM 1 Bbubnnoteka LLIOK
4Yncrie reoMeTpU4ECKoe n https://m.edsoo.ru/5afff05f
BuHOMMansHoe
31 MoBTOpEHne, 0600LLEHNE 1 Bbubnnoteka LLOK
M cuctemaTusaums 3HaHumn https://m.edsoo.ru/0f4d3cd7
30 lMoBTOpeHue, 0600LLeEHME 1 Bbubnnoteka LLIOK
N cucTemaTulauus 3HaHun https://m.edsoo.ru/e01a3dc4
33 NToroBasi KOHTpOnbHas 1 Bbubnnoteka LUIOK
paboTa https://m.edsoo.ru/a985ae79
34 MoBTOpeHne, obobuieHne 1 BbubnuoTteka LUIOK

N cuctemaTusaumsa 3HaHumn

OBLUEE KONMMYECTBO YACOB
Mo NPOrPAMME

34

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



https://m.edsoo.ru/c2757cc3
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/1ddca5e0

11 KNNACC

Ne n/n

Tema ypoka

Bcer
o

KonuyecTBO YacoB

KoHTpo
NbHble
paboTbl

MpakTnyec
Kune
paboTbl

Oata
M3yyeH
ns

OneKTpPOoHHbIe uudpoBLIe
oGpasoBaTenbHbie

pecypcbl

MoBTOpeHne, obobLeHne,
cuctemMaTmsaumna aHaHun.
CnyyarHble OnbITbl U BEPOSATHOCTH
cnyyaunHbix cobbituin. Cepun
HEe3aBMCUMbIX UCMbITAHUN

Bubnnoteka LLIOK
https://m.edso00.ru/430d330
a

MoBTOpeHme, ob6obLLEeHNE,
cucTtemaTmusaumst 3HaHuN.
CnyyarHble OnbITbl U BEPOSATHOCTH
cnyyaunHbix cobbiTuin. Cepun
He3aBUCKMBbIX UCMbITAHWUI

Bbubnuoteka LUIOK
https://m.edsoo.ru/a573a29
2

MoBTOpEHMe, 06obLLieHNe,
cucTemaTusaumns 3HaHWN.
Cny4anHble onbITbl N BEPOSATHOCTH
cnyyanHbix cobbituin. Cepun
HEe3aBUCUMbIX UCTbITaHWI

BbubnuoTteka LUIOK
https://m.edsoo.ru/07a5e86
1

MoBTOpeHMe, 0600bLLEeHNE,
cuctemMaTm3aumnsa 3HaHun.
Cny4aiiHble onbITbl 1 BEPOATHOCTH
cnyyamnHbix cobbituin. Cepun
HEe3aBUCUMMBbIX UCMbITAHUN

Bbubnnoteka LUIOK
https://m.edso0.ru/32bc29bf

Mprmepbl NpUMeHeHus
MaTEMaTMUYEeCcKOro oXxXnaaHus
(cTpaxoBaHue, notepes)

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



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
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/ea27084d

MaTemaTtnyeckoe oxungaHue CYMMBbI

Bubnnoteka LUOK

6 CrnyYavHbIX BEMUYUH https://m.edsoo.ru/0adefe9e
MaTemaTunyeck KUOAHN
7 re?)MeeT?mqeec::ioii (I/)I 6V|?-|e(‘)|\nmeaanoro Brbnmotexa LIOK
. https://m.edsoo.ru/20de2fc2
pacnpeneneHumn
MaTemaTtnyeckoe oxuagaHue Bubnunoteka LLOK
8 reoMeTpu4ecKoro n GMHoMmnanbLHoro https://m.edso0.ru/17b0e76
pacnpegeneHnn 9
9 [ducnepcusa n ctangapTHoe Bbubnnoteka LLOK
OTKITOHEHNE https://m.edsoo.ru/bcc67f76
10 [ducnepcusa n ctangapTHoe Bbubnnoteka LLOK
OTKITOHEHNE https://m.edsoo.ru/bf78aad6
Bbubnnoteka LLOK
11 Aucnepcui reoMeTpueckoro https://m.eds00.ru/4b5a495
BMHOMManbHOro pacnpeneneHus o
MpakTnyeckasa pabota c Bbubnnoteka LLIOK
12 NCMNONb30BaHMEM 3NEKTPOHHbIX https://m.edsoo.ru/a53cd88
Tabnuy, 4
3akoH 6ornbLnx Yucen. Burbnmorexa LIOK
13 y - https://m.edso0.ru/94ddc34
BbIOOpOYHbIM MeTOA UccrnegoBaHNn a
14 3akoH 6ornbLnx Yucen. Bubnnoteka LLOK
BbIOOpoOYHbIM MeTOA UccrnegoBaHNn https://m.edso0.ru/cf23b369
MpakTnyeckasa paboTta c BbubnuoTteka LUOK
15 NCMNONb30BaHNEM 3NEKTPOHHbIX https://m.edsoo.ru/6¢c1d11a
Tabnuu, 6
16 NToroBasi koHTponbHasi paboTa Bubnmorexa LIOK

https://m.edsoo.ru/7e37918f



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
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/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f

Mpumepbl HenpepbIBHbIX CryYaiHbIX
BENUYMH. DYHKLMSA NIOTHOCTM

Bubnnoteka LLOK

17 pacnpegeneHunsa. PaBHomepHoe https://m.edso0.ru/9f5b423d
pacnpeneneHne n ero CBOMUCTBa
MprMepbl HENPePbIBHBIX CyYanHbIX BubnvoTeka LIOK

18 BEMMHMH. OYHKLMA NOTHOCTH https://m.edsoo.ru/b1c2712
pacnpegeneHunsa. PaBHomepHoe o
pacnpeneneHne n ero CBoMCTBa =
3agaun, npusogsaLme K

19 HOpManbHOMY pacrnpeaeneHuio. Bbubnnoteka LLOK
DyHKUMA NNIOTHOCTN U CBOWCTBA https://m.edso0.ru/97c¢19f59
HOpManbHOro pacrnpeaeneHus
MpakTnyeckasa paboTta c

20 anonbsoBaHmepM 3NTIEKTPOHHbIX Bubnorexa LIOK

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

Tabnuuy
MoBTOpeHne, 06obuieHme K

21 CI/ICTeNFI)aTM3aU,I/IFI 3|-L|l;HVIl7I. Bubnorexa LIOK

https://m.edso0.ru/72953f4c

OnucaTtenbHas ctaTuctmka
MoBTOpeHne, 06obLieHmEe U BbubnuoTteka LUIOK

22 cuctemaTmaaumsa 3HaHUN. https://m.edsoo.ru/b699ad0
OnucatenbHaa cTatuctmka o]
lMoBTOpEHNE, 0600LLEHNE 1

23 cuctemaTmsaumsa aHaHnn. OnbiTbl C Bbubnnoteka LLIOK
pPaBHOBO3MOXHbIMU https://m.edsoo.ru/3fcbacf9
3NEMEeHTapHbLIMK COObITUSAMN
lMoBTOpPEHNE, 0600LLEHNE 1

o4 cuctemaTmaayma 3aHaHnn. OnbiTbl C© BbubnuoTteka LUOK

PaBHOBO3MOXHbIMU
3N1eMEeHTapPHbIMUA CcOBbITUAMMU

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



https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf

25

lMoBTOpEHNE, 0600LLEHNE 1
cucTemaTusaumns 3HaHWN.
BbluncneHne BeposaTHOCTEN
cobbITUI ¢ NpMMeHeHneM opMyI U1
rpacmn4eckmx MeTo4oB
(koopauHaTHasa npsimasi, Aepeso,
Aanarpamma dunepa)

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

26

lMoBTOpEHMe, 0606LLEHNE 1
cuctemMaTm3aumnsa aHaHun.
BbluncneHne BeposaTHoCTEN
cobbITUI ¢ NpMmeHeHneM opmys 1
rpacmyeckmx MeToaoB
(koopAuHaTHasa npsimMasi, AepeBso,
Anarpamma dunnepa)

Bbubnnoteka LLOK
https://m.edsoo.ru/dc9ad6éc
a

27

MoBTOpeHne, 06obLieHme U
cuctemMaTm3aumnsa aHaHun.
BbluncneHmne BeposiTHOCTEN
cobbITUn ¢ NpUMeHeHneM opmMyn 1
rpacmn4eckmx MeTo4oB
(koopauHaTHasa npsimMasi, AepeBso,
Anarpamma dunepa)

Bbubnnoteka LLIOK
https://m.edso0.ru/5964f277

28

MoBTOpeHne, 06obLieHmE U
cucTtemaTmusaumst 3HaHuN.
BbluncneHne BepodaTHoOCTEN
cobbITUI C NpUMeHeHneM opmMyI 1
rpacmn4eckmx MeToaoB
(koopauHaTHasa nNpsimasi, AepeBo,
anarpamma dunepa)

BbubnuoTteka LUIOK
https://m.edsoo.ru/e71debe
4

29

lMoBTOpPEHNE, 0600LLEHNE 1

Bubnnoteka LUOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/e71debe4

cucTtemaTmusaums 3HaHuN.
CnyyanHble BENUYUHBI U
pacnpeneneHus

https://m.edso0.ru/00b2efb3

lMoBTOpPEHNE, 0600LLEHNE 1
cucTemaTusaumns 3HaHUN.

Bubnnoteka LUOK

30 CnyyarHble BENNYMHbBI U 1 https://m.edsoo.ru/1cc2df8f
pacnpeneneHns
MoBTOpeHne, o6obuieHne u
CVICTeISaTVBa’LWIﬂ 3:;HVII7I. Bubmmorexka LIOK

31 1 https://m.edsoo.ru/aea1298
MaTtemaTnyeckoe oxuagaHue .
CnyyanHon BENUYNHbBI =
lMoBTOpEHNE, 0606LLEHNE 1

32 cuctemaTmaaumsa 3HaHUN. 1 Bbubnuoteka LUIOK
MaTtemaTunyeckoe oxuaaHue https://m.edso0.ru/640a8ebf
cnyyYyanHou BENUYNHbI

bubnuoteka LUIOK

33 NToroBasi KOHTpornbHasa paboTta 1 https://m.edso0.ru/0fd6d597
MoBTOpeHne, 06obLieHmE U Bubmmoreka LIOK

34 ’ 1 https://m.eds00.ru/5006273

cuctemMaTm3aauunsa aHaHumn

e

OBLUEE KONMMYECTBO YACOB MO
NMPOIrPAMME

34



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e




NMPOBEPAEMbIE TPEEOBAHUA K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30BATEJIbHOMN NPOrPAMMbI

10 KNACC
Kon o
O MpoBepsieMble n?enmeTHble pe3ynbTaTbl OCBO€HUS OCHOBHOM
P obpas3oBaTenbLHON NporpamMmbl cpegHero oéuero o6pasoBaHus
6 Teopusa BepoOSATHOCTEN U CTAaTUCTUKA
6.1 Yutatb U CcTpouTb TabnuMubl 1 guarpaMmmbi
OnepupoBaTb MNOHATUSAMU: cpedHee apudMeTudeckoe, MeauaHa,
6.2 Hanbornbllee, HaMMeHbLUee 3Ha4vyeHMe, pasmMax MaccuMBa YMCIOBbIX
AaHHbIX
OnepupoBatb MNOHATUSAMU:  CIyYaWHbIA  3KCNEPUMEHT  (OMbIT) U
cnyyanHoe cobbiTve, aneMeHTapHoe CobbITUE (3NIEMEHTaPHbIN NCX0A)
6.3 CnyyanHOro onbiTa; HaxoguTb  BEPOATHOCTM B OMblTax C
PaBHOBO3MOXHbIMWU CyYanHbIMU COObITUSIMU, HAXOOUTb U CPpaBHMBATb
BEPOSITHOCTM COObITUI B N3YYEHHbIX CITy4aNHbIX 3KCNEpPUMEHTax
Haxooute n cdopmynupoBaTb CObBbITUA: nepeceveHne n odbbeanHeHne
6.4 AAHHbIX COObLITMIA, COObITME, NPOTUBOMOSIOXHOE AaHHOMY COObITUIO;
' nonb3oBaTbCa Auarpammamm  Junepa W (POPMYNON  CrOXEHUs
BEPOSATHOCTEN NMpU peLLEHn 3aaau
OnepupoBaTb NOHATUAMM: YCIIOBHAsA BEPOATHOCTb, HE3aBMCUMbIE
6.5 cobbITNA; HAaXoaUTb BEPOSITHOCTU C MOMOLLBIO NpaBuUnia YMHOXEHUS, C
NOMOLLbIO AEPEBA Cry4YanHOro onbiTa
6.6 MpumMeHsaTb KOMOMHATOPHOE NPaBUIO YMHOXEHUS NPU peLleHnn 3aaay
OnepupoBaTb MNOHATUSIMU: WUCMbITAHWE, HEe3aBUCUMbIE WUCMbITAHUS,
6.7 cepuvs UCMbITaHUR, ycrnex N Heygada; HaxoauTb BEPOSATHOCTU COObITUN
' B CEpuu He3aBUCMMbIX WCMAbITAHUA OO0 NepBOro ycnexa, HaxoouTb
BEPOSTHOCTM COBbITMI B CEpUM UcnbITaHnn bepHynnu
6.8 OnepupoBaTb MNOHATUSAMU: CllydalHasa BenuWYUHA, pacnpegeneHve

BEPOATHOCTEN, AnarpaMmma pacnpeaeneHus

11 KINACC



Kon

MpoBepsieMble NnpeaMeTHbIe pe3ynbTaTbl OCBOEHUSA OCHOBHOM

npoBepAeMoro obpasoBaTenbHOW NporpamMmbl cpeagHero oéwero o6pasoBaHusA
pe3ynbTaTa
5 Teopusa BepoOSATHOCTEN U CTAaTUCTUKA
5 1 CpaBHuBaTb BEPOSATHOCTM 3HAYEHUW CrydallHOW BENWYMHbBI MO
' pacrpeesieH1o NNun ¢ NOMOLLLI0 AuarpamMmm
OnepupoBaTb MNOHATMEM MaTEMATUYECKOrO OXWOAHUSA, NPUBOAUTL
5.9 npuMepbl TOro, Kak TMPUMEHSIETC MaTemMaTuyeckoe OXugaHue
' Cry4YaHOW BENUYMHbI, HaXOAWUTb MaTeMaTuMyeckoe OXuaaHue no
AAaHHOMY pacnpeneneHunto
53 MmeTb npeacraBneHne o 3akoHe BonbLUMX Yncen
5.4 MmeTb npefcraBneHne o HopmarnbHOM pacrnpegesnieHum




NMPOBEPAEMbIE 3JIEMEHTbI COOAEPXXAHUA

10 KNNACC

Kopn NMpoBepsieMbin anemMeHT coaepKaHus
6 Teopus BepoATHOCTEN N cTaTUCTUKA
MpeacTtaBneHne pAaHHbIX C noMowbio Tabnuy wn  guarpamm. CpefgHee
6.1 apudmeTudeckoe, MeauaHa, Hambonbllee W HaMMeHbLlee 3HaYeHus,
pasmax, Aucnepcus n CTaHgapTHoOe OTKMOHEHME YNCITOBbIX HAbopoB
CnyyarHble 3KCnepuMeHTbI (ONbITbl) U CryYanHble CObbITUA. DNEMEHTaPHbIE
cobbITna (Mcxoapl). BepoAaTHOCTb cnyyanHoro cobbiTus. bns3ocTb 4acToThl U
6.2 BEPOATHOCTM  cobbiTn.  CryyYamHble OMbiTbl C  PaBHOBO3MOXHbIMMU
afleMeHTapHbIMU  cobbITuAMU.  BepoAaTHOCTM cobbiTn B onbiTax C
PaBHOBO3MOXHbIMU 3fleMEHTaPHbIMU COBbITUAMMU
Onepauuu Hapg, cobbITNAMM: nepeceyeHue, obbeauHeHue,
6.3 NPOTUBONOSOXHbIE COObLITUA. [uarpammbl Junepa. dopmyna CrnoxeHus
BEPOSITHOCTEN
6.4 YcnoBHasi BEPOSATHOCTb. YMHOXeHUE BepoATHOCTEeW. [epeBO CrnyyYyanHoro
' aKkcnepumeHTa. dopmyna NosiHOM BEPOSATHOCTU. HesaBucnmble cobbiTns
6.5 KombuHaTopHOE npaBuno ymMHoxeHust. [epectaHoBkn n daktopunan. Yuncno
' coyeTaHuin. TpeyronbHuk Mackans. ®opmyna 6uHoma HbloTOHa
BuHapHbIM cnyyanHbIn ONbIT (UCNbITAHWE), YCnex n Heyaada. HesaBucumble
6.6 ucnboitaHms. Cepus He3aBUCMMbIX UCMbITAHMKA 0O nepBoro ycnexa. Cepwus
He3aBUCUMBbIX UCNbITaHU BepHynnu
CnyyarHas BenuumHa. PacnpegeneHue BeposiTHocTen. [dmnarpamma
6.7 pacnpegenenus. Npumepbl pacnpegeneHnin, B TOM Ynucne reoMmeTpnyeckoe m
OuMHOMManbHoe
11 KINNACC
Kop MpoBepsieMbIN 3afIeMEHT coaepXaHus
5 Teopus BepoOATHOCTEN N cTaTUCTUKA




5.1

UucnoBble  XapakTEPUCTUKM  CriydauHbIX  BENWYMH:  MaTeMaTu4eckoe
oXugaHue, gucnepcus U ctaHgapTHOE OTKIOHEeHUe. MpumMepsbl NPUMEHEHNUSA
MaTeMaTU4Yeckoro OXxmaaHusd, B TOM 4ucre B 3agadvax M3 NOBCEAHEBHOM
Xn3Hn. MaTtemaTuyeckoe oxungaHne OMHapHOM CryYanHOW BESTMYUHDI.
MaTemaTtnyeckoe oxugaHue cyMmbl CriydanHbiX BenudnH. MatemaTtnyeckoe
oXugaHuwe 1M aucnepcusa reoMeTpuyeckoro 1M  BGUMHOMMAnNbLHOro

pacnpegeneHnn

5.2

5.3

3akoH GonblKMX 4YMcen W ero ponb B Hayke, npupoge WM obuiecTse.
BbIGOpOYHbIN MeTO UccrneaoBaHnin

anMepr HenpepbIiBHbIX CﬂyHaVIHbIX BeNMYMH. [loHATME O NNOTHOCTU

pacnpegeneHus. 3agayun, npuBoAsLIME K HOpManbHOMY pacnpeereHuto.
MoHsiITME 0 HopMarnbHOM pacnpeaeneHnn




NMPOBEPAEMbBIE HA EI'3 NO MATEMATUKE TPEBOBAHWUA K PE3YJIbTATAM
OCBOEHUA OCHOBHON OGEPA30BATEJIbHOW NPOrPAMMbI CPEAHEIO

OBLLUEIO OBPA3OBAHUA

Kop
npoBepsieMoro
TpeboBaHus

MpoBepsieMble TpeGoBaHUS K NpeAMeTHbIM pe3yfibTaTaM OCBOEHUS
OCHOBHOM OGpa3oBaTeNibHOM NPOrpaMMbl cpegHero obuiero
obpasoBaHunA

Bnapenne metogamn pokasaTenbCTB, anropMuTMamMu peLUeHust 3ajad;
yMeHune opmMynupoBaTb U ONepupoBaTb MOHATUAMMU: OnpeaenieHune,
akcuoma, Teopema, CreacTBue, CBOWCTBO, MPU3HaK, [oKa3aTerbCTBO,
paBHOCUIbHbIE (POPMYITUPOBKU; NPUMEHATL UX; YMeHMe hopMynmpoBaTh
obpaTHoe M MNPOTUBOMONOXHOE YTBEPXAEHWEe, NPUBOAUTL NPUMEPLI U
KOHTpPNpUMepbl, UCMNONb30BaTb METO4 MaTemMaTUyYeckonm WHOYKUUW;
NpoBOAMTbL [OKa3aTesflbHble pPacCy>XAEHWA Npu  pelleHun 3agad,
OUEeHMBATb  JIOTMYECKYD  MNPaBUIIbHOCTb  PACCY>XAEHWR;,  yMeHue
onepupoBaTtb MOHATUSIMU: MHOXECTBO, MOAMHOXECTBO, onepauuuM Hag
MHOXECTBaMN; YMEHME WCMONb30BaTb TEOPETUKO-MHOXECTBEHHbLIN
annapart 4ns onMcaHus pearnbHbIX NPOLECCOB M ABMEHUA U NPU peLleHnn
3afjay4, B TOM u4ucne U3 [Apyrmx Y4ebHbIX nNpeameToB; yMeHue
onepupoBaTtb MNOHATUAMMW: rpady, CBA3HbIN rpad, AepeBo, uukn, rpad Ha
NIOCKOCTW; YMeHue 3ajaBaTb W OnucbiBaTb rpadbl  pasnUyHbIMU
cnocobamu; ncnonb3oBaTh rpadobl Npy peleHnn 3agad

YMeHve onepupoBaTb MOHSATUSIMU: HaTyparibHOE YMUCIO, LEenoe Yucro,
CTeneHb C LeMnbiM NnokasaTterniem, KoOpeHb HaTyparbHOW CTENEeHU, CTENEHb
C pauuoHarnbHbIM  MokasaTenem, CcTeneHb C  [AeWCTBUTENbHbIM
nokasaTenem, forapudm 4Yucra, CUHYC, KOCUMHYC W  TaHreHc
NMPOM3BOSIbHOTO YMCna, OCTaTOK MO MOAYNo, pauMoHarnbHOe YUCIo,
nppauvoHanbHoe  4ucno, MHOXeCTBa  HaTypanbHbIX, Lenbix,
pauuoHanbHbIX, OEWUCTBUTENbHbLIX YMUCEN, YMEHMEe WUCMNOosb30BaTb
Npu3HaKkM AenMMOCTU, HaUMeHbLUMA OOLWNA AenuTenb U HauMeHbllee
obLee kpaTHoe, anropuTm EBknNnaa npv peweHun 3agay; 3HaKOMCTBO C
PasfUYHBbIMU MO3ULIMOHHBIMU CUCTEMaMM CYUCTIEHUS; YMEHME BbINOMHATb
BblUMCINEHNE 3HAYEHUN N Npeobpas3oBaHUSA BbIpaXXEHUI CO CTENeHaMU U
norapudpmamn, npeobpasoBaHns ApPOGHO-paLMOHanbHbIX BblpaXeHWH;
yMeHue onepupoBaTb MOHATUSAMMU: nocrnenoBaTenbHOCTb,
apudmeTmyeckas nporpeccusi, reomeTpuyeckas nporpeccusi, 6eCkoHe4Ho
ybblBawllas  reoMeTpuyeckas — Mporpeccusi;  yMeHwe  3ajaBaTb
rnocnenoBaTenbHOCTM, B TOM YUCIEe C MOMOLLbIO PEKYPPEHTHBIX hopMyr;
YMEHME OnepupoBaTb MOHATUSIMU: KOMMIEKCHOE YWUCIO, COMPSPKEHHbIE
KOMMMEKCHbIE Yncna, ModyMb U apryMeHT KOMMMEKCHOro 4yucna, dpopma
3anMcy KOMMIEKCHbIX 4Yucen (reoMeTpuyeckasi, TPUroHOMeTpUYeckas |
anrebpanyeckasl); ymMeTb MPOU3BOAUTL apudmMeTUyeckne OencTBus c
KOMMMEKCHbIMX  Yucramu; npuBoauTb  MPUMEpPblI  UCMONb30BaHUS




KOMMMEKCHbIX YUCEST; onepupoBaTtb MOHATUAMU: MaTpuua 2x%2 u 3x3,
onpegenuTenb MaTpulbl, reEOMETPUYECKNA CMbICI onpeaenuTens

YMeHve onepupoBaTb MOHATUSAMU: pauMoHanbHble, UppauuoHasnbHble,
nokasaTeslbHble, CTeneHHble, norapndmMuyeckne, TPUroHOMEeTpUYecKue
YPaBHEHNS W HepaBEeHCTBA, WX CUCTEMbl, YMEHWe onepupoBaTb
MOHATMSAMU: TOXXAECTBO, TOXAECTBEHHOe npeobpasoBaHue, ypaBHEHME,
HEepaBEeHCTBO, CUCTEMa YpPaBHEHUA W HEpPaBEHCTB, PaBHOCWUIbHOCTb
YpaBHEHWA, HEepPaBeHCTB W CUCTEM; YMeEHMEe pellaTb YpaBHEHWs,
HepaBeHCTBA W CUCTEMbl C MOMOLLbIO pPasfMYHbIX MPUEMOB; peLlaTb
YpaBHEHWsi, HepaBeHCTBA W CUCTEMbl C MNapamMeTpoM; MPUMEHSTb
ypaBHEHWs, HEpaBEHCTBA, UX CUCTEMbl AfIS PELUeHUs MaTtemaTuyeckux
3ajad 1 3agad u3 pasnmyHbix obnacten Haykum U pearnbHON XN3HU

YMeHue onepupoBaTb MNOHATUAMU: YHKUNA, YETHOCTb  (PYHKLMM,
NepuoanyHoOCTb  OYHKUUKN, OrpaHUY4EeHHOCTb (PYHKUMU, MOHOTOHHOCTb
YHKUMKN, SKCTPEMYM YHKUUKU, Hanbonbluee U HanMeHbluee 3HavyeHus
OYHKUMM Ha NMPOMEXYTKe, HenpepbiBHaAs PYHKUUSA, acUMNTOTbI rpaduka
dyHKUMK, NepBasi U BTOpas NpomsBogHas (PyHKUUKW, reoMeTpUYecKun m
PU3MYECKMA CMbICIT NPOM3BOAHOW, nepBoobpasHasi, onpenenéHHbIn
WHTerpan; ymMeHue HaxoguTb acuMNTOTbl rpaduka QyHKUMU; YMeHue
BblYMCNATbL  MPOU3BOAHbIE  CYMMbl, MPOU3BEAEHUSA, YaCTHOMO WU
KOMMO3MUMN (PYHKUUK, HaxXoOUTb YpaBHEHWe KacaTenbHOW K rpadouky
YHKUMKN; YyMEHMEe HaxoOauTb NPOU3BOAHbIE 3dfeMeHTapHbIX (YHKLUN,
YMEHWe UnCnonb3oBaTb MNPOU3BOAHYIO AN UccneaoBaHus  YHKUMA,
Haxo4uTb HambonblMe W HaMMeHbLUME 3HA4vyeHUs1 YHKUUR; CTPOMUTb
rpacpvkn MHOrOYSIEHOB C UCMOSIb30BaHMEM annapaTta MaTeMaTuyecKoro
aHanusa; npUMEeHATb NPOU3BOAHYID [ONS HaXOXOEHUA Haunydwero
peweHus B MNpuKNagHblX, B TOM 4YUCMe CcOUManbHO-IKOHOMUYECKNX U
PU3MYEeCKMX 3agadax; HaxoauTb nnowanm u o6 bLEMBbI ouryp ¢ NOMOLLbHO
WHTerpana; npuBoauUTb NPUMEpPbI MaTeMaTU4eCKoro MoaenMpoBaHUSa C
NOMOLLbIO AnddepeHumanbHbIX ypaBHEHUN

YMeHune onepmpoBath MNOHATUSAMU: rpadoumk OyHKUUK, obpaTHas yHKUMS,
KOMMO3nMumna OYHKUUIW, NUHENHaa QyHKUMS, KBagpaTuyHas yHKuus,
pauMoHanbHaa yHKUMA, cTeneHHass QYHKUMS, TPUroHOMeTpudeckue
dYHKUMN, OoBpaTHble TPUrOHOMETPUYECKME (PYHKLMMK, MoKasaTesnbHas W
norapugmmyeckas QyHKUMN; YMEeHUe CTPOUTb [paduKknm U3yYeHHbIX
dyHKUMRA, BbIMOSTHATL npeobpasoBaHus rpadpmkoB dyHKUMRA,
ncrnonb3oBaTth rpadukyi Ans n3yyeHus rnpoueccoB M 3aBUCUMOCTEN, NpU
pelweHnn 3agad M3 gpyrux y4yebHblX nNpegMeToBM 3agay U3 pearnbHOn
XWU3HW; BblpaxaTb ¢opMynamMuM 3aBUCUMOCTM MexXady BenuynHamu;
NCnosib30BaTh CBOMCTBA U rpaduku (PyHKUMW 0N peLleHna ypaBHEHUN,
HepaBeHCTB WM 3agday C napameTpamu; nsobpaxaTb Ha KOOPAUHATHOW
NSIOCKOCTU MHOXECTBa PeLLEHU ypaBHEHUI, HEPABEHCTB N NX CUCTEM

YMeHune pewaTtb TeKCTOBble 3adayn pa3HbIX TWUMNOB (B TOM 4uUcCne Ha




NPOLUEHTbI, AONM U YacTu, Ha ABWXeHWe, paboTy, CTOMMOCTb TOBapOB U
ycnyr, Hanoru, 3agadv u3 obnacTtu ynpaBneHust NMMYHbIMU U CEMENHBIMM
rHaHcaMn); cocTaBnsiTb BblpaKEHUS!, YpaBHEHMWS, HEPABEHCTBA U UX
CUCTEMbl MO YCMOBMIO 3aJauyu, WUCCredoBaTb MONyYEHHOe pelleHve U
oLeHMBaTb NpPaBOonoaobHOCTL pe3ynbTaToB; YMeHUME MoAenupoBaTb
peanbHble CUTyaLMn Ha s3blke MaTemMaTWKWU; COCTaBNSATb BbIpaXXeHWS,
YpaBHEHWsi, HepaBeHCTBA W WX CUCTEMbl MO YCMOBUIO 3ajauu,
nccnegoBaTtb MOCTPOEHHbIE MOAENM C  MCMofib30BaHWEM annapaTa
anrebpbl, MHTEPNPETUPOBATbL NOJSyYEHHbIN pe3ynbTaT

YMeHue onepupoBaTb NOHATUSMU: cpeaHee apudmeTnyeckoe, megmaHa,
Hanbonbllee W  HaWMeHbllee 3HadeHus, pasmax, Aaucnepcus,
CTaHOapTHOE OTKIOHEeHUe 4UCroBOro Habopa; ymeHue u3Bnekatb,
WHTepnpeTMpoBaTb MHGOPMaLMIO, MPenCcTaBfeHHyl B Tabnuuax, Ha
anarpammax, rpadumkax, oTpaxaroLlyo CBOMCTBA pearsibHbIX NPOLEeCCOB U
SBMIEHWN; NpeacTaBnsaTb MHPOPMaLMIO C NOMOLLBbI Tabnuy, u guarpamm;
nuccrnegoBatb CTaTUCTUYECKME AaHHble, B TOM 4YuUCre C NpPUMEHEHWEM
rpagouyeckux MeTOAOB WU 3NEeKTPOHHbIX  CPEeAcTB;  rpadouyecku
nuccnepoBatb  COBMECTHble  HabniogeHuss € MNOMOLbK — Auarpamm
paccenBaHus U NIMHENHOW perpeccum

YMeHue onepupoBatb MOHATUAMM: CryYaWHbIM OMbIT W ClyYyanHoe
cobbITe, BEPOATHOCTb CrydYanmHOro cobbITUA; yMeEHWe BblYUCNATb
BEPOSAITHOCTb C WCNOSIb30BaHMEM rpaduyecknx MeTonoB; MPUMEHSTb
dopMyIibl CIIOXKEHUA N YMHOXEHUA BEPOSATHOCTEN, POPMYSTY MNOSHON
BEpoATHOCTU, hopmyny bepHynnu, kKoMOGnHaTopHble hakTbl U POpMYIbI;
oLeHuBaTb BEPOSATHOCTM peanbHbIX COObITUR; yMeHue onepupoBaTb
MOHATMAMMW: ClNyYalHas BenMuMHa, pacnpegeneHne BeposTHOCTEW,
MaTtemaTuyeckoe OXuaaHue, OUCNepcusi U cTaHOapTHOe OTKIMOHeHue
CNnyyYyanHOMW BenWYMHbI, (PYHKUMM  pacnpegeneHnss u  MrAaoTHOCTU
paBHOMEPHOro, nokasaTeflbHOro W HOPManbHOro  pacnpeneneHuni;
yMEHME WNCMNoSib3oBaTb CBOWCTBA W3YYEHHbIX pacnpegeneHun nns
pelweHns 3aday; 3HAKOMCTBO C MOHATUSIMU: 3aKOH OonblIMX u4ucen,
MeToAbl BbIOOPOYHBIX WCCREeAOBaHUK;, YMeHWe nNpuBOAUTL NPUMEPHI
NposIBNEHMA 3akoHa OonblUMX Ymucen B MPUPOLHbLIX M OOLECTBEHHbIX
SIBIIEHUSX; YMEHNEe onepupoBaTb MOHATUSIMU: cCOMeTaHue, NepecTaHoBKa,
YUCMO COYEeTaHUW, 4YUCAO MepecTaHoBOK;, OGWMHOM HbIOTOHA, yMmeHue
NPUMEHATb KOMBUHATOPHLIE (PaKTbl U paCCy>XAEHUSA ANd peLlleHns 3agay;
oLeHnBaTb BEPOATHOCTU peanbHbIX cobbITUN; COCTaBnATb
BEPOSATHOCTHYIO MOAESb U MHTEPNPETUPOBATL MOMYyYEHHbIN pe3ynbTaTt

YMeHue onepupoBatb MOHATUAMW: Todka, MpsAMas, MNIOCKOCTb,
NMPOCTPAHCTBO, OTPE30K, NyY, BENUYNHA Yrna, NNOCKMI Yron, ABYrpaHHbIN
yrorn, TPEXrpaHHbIN yron, ckpelumBaroLwmnecs npsiMble, NapannensHoCTb U
neprneHauKynspHOCTb MPSMbIX W MIIOCKOCTEN, Yron Mexay npsMbiMu,
yron wMexagy npsiMOM W MNNOCKOCTbIO, Yron Mexay MIoCKOCTSIMM,




pacctoAaHne OT TO4YKM A0 MITIOCKOCTU, pacCToAaAHME MeXay npAaMbiMUA,
pacctodaHne Mexny nnocKoCTAMU; ymeHne MUCnosib3oBaTb MNpu peleHnn
3afay U3y4YeHHble (baKTbI n TeopemMbl NNaHMMETpuUn; ymeHmne oueHmnBaTb
pa3mMepbl 00beKkToB OKpyXawuwero mMupa; CTpOUTb MaTemMaTtundeckue
mMoaesin ¢ NoMoLlbo reoMeTpnyeckmnx MOHATUA N BESINYMH, pewaTb
CBA3aHHblE€ C HUMW NMpaKkTn4eckne 3agavn
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YMeHne onepupoBaTb MOHATUAMW: nnowaab urypbl, 06bEM curypsl,
MHOIFOrpaHHuK, NpaBUNbHbIA MHOFOrPaHHUK, CeYeHUe MHOrorpaHHuKa,
Kyb, napannenenvnen, npu3aMa, nMpamuga, durypa M MNOBEPXHOCTb
BpalleHus, UMNuHAp, KOHyC, wap, cdepa, nnowans cdepsbl, nrowaab
NOBEPXHOCTN nNuMpamuipbl, NpuU3Mbl, KOHyca, uunuHapa, Obbém kyba,
NPSMOYrofibHOro Mapannenenunega, nMpamuipl, MNpuU3Mbl, UMNUHAPA,
KOHyCa, Lapa, pa3BépTka MOBEPXHOCTWU, CEeYEeHUA KOHyca W umnuHapa,
napannesibHble OCW WM  OCHOBaHUIK, CeyvyeHue LWapa, MroCKOCTb,
Kacawwasca cdepbl, uunMHapa, KOHyca; YMeHWe CTPOUTb CevyeHue
MHOrorpaHHuka, msobpaxaTb MHOrorpaHHuku, Urypbl 1 NOBEPXHOCTU
BpaLLEHUs1, UX CeYEHNd, B TOM YMCNe C MOMOLLBIO SNEKTPOHHbLIX CPeACTB;
yMEeHUe MpUMEHsSITb CBOMCTBaA reomMeTpudecknx uryp, camoCcToATENbHO
dhopmynupoBaTb onpegeneHns nyvyaemblx uryp, BolaBuUraTb rmnoTesbl
O CBOMCTBax W MNpuU3Hakax reomeTpuyeckmx curyp, oboCHOBbIBATLUNN
onpoBepratb WX; YMeHWe MpoBOAUTbL Kraccudukaumo duryp no
pasnuyHbIM Npu3Hakam, BbINOMHATL HeobxoAuMble AOMOSMHUTESbHbIE
NOCTPOEHUs
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YMeHve onepupoBaTb MOHATUSMWU:  OBWXEHUWEe B MNPOCTPaAHCTBE,
napannernbHbli NepeHoc, CUMMETPUSA Ha MIOCKOCTU U B NPOCTPaHCTBE,
noBopoT, npeobpasoBaHMe nogobusi, nogobHble durypbl; yMeHue
pacno3HaBaTb paBHble M NogoOHble uUrypbl, B TOM 4ucne B npupoae,
NCKYCCTBE, apXUTEKTYPE; NCMONb30BaTb reOMEeTPUYECKME OTHOLLIEHMS NPN
peleHnn 3agay; HaxoguTb reoMeTpuYeckue BeNMYWMHbLI (anuHa, yron,
nnowaab, o6bLEM) NpU peLleHnn 3agad M3 gpyrux y4ebHbIx NnpeameToB U
N3 peanbHOW XWU3HW; YMEHWE BbIYUCIIATbL reoMeTpuyeckue BeNUYMHbI
(onvHa, yron, nnowagb, 06bLEM, Nnowagdb MOBEPXHOCTU), MCMNOSb3ys
n3yyYeHHble POpMynbl U MEeTOAbl, B TOM Yucne: nnowaab NOBEPXHOCTH
nMpamugbl, NPU3Mbl, KOHyca, uunuHgpa, nnowanb cdepbl; 06bEM Kyba,
NPsSIMOYroNbHOro Napannenenunega, nMpamuabl, NpuM3Mbl, UMNUHAPA,
KOHyCa, Wapa; yMeHne HaxoauTb OTHOLEHNE 06 BEMOB NOAOBHBIX huryp
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YMeHue onepupoBaTb NOHATUSMU: MPSAMOYroNibHas cMcCTeMa KoopauHar,
BEKTOp, KOOpAWHATbl TOYKM, KOOPAMHATbLI BEKTOpa, CyMMa BEKTOPOB,
npousBedeHMe BEeKTopa Ha 4MUCIo, pasfoXeHue BekTopa no 6Gaswucy,
ckansipHoe npou3BedeHne, BEKTOPHOE Mpou3BedeHue, Yron mexay
BEKTOpaMu; YMEHUE WCMONb30BaTb BEKTOPHbLIA U KOOPAMHATHLIA MeTof
ANs  PELleHMst TeoMEeTpUYeckMx 3agady W 3agady  apyrnx  y4ebHbIx
npeameToB
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YMeHne BbiOMpaTb nogxogsawmin  MeTod Ans  peleHnsa  3agauu;
NOHUMaHWe 3HaAaYUMOCTM MaTeMaTUKM B WU3YYEeHUUM NPUPOLHBIX WU
OOLLECTBEHHbIX MPOLECCOB W  SIBNEHWA; yMEHME pacno3HaBaTb
NposiBNeHMe 3aKOHOB MaTeMaTuMKM B WCKYCCTBE, YMEHWe npuBoauTb
npuMmepbl  MaTeMaTU4eCKUX  OTKPbITUA  POCCUMUCKOM U MUPOBOW
MaTeMaTU4YeCKON HayKn




NEPEYEHb 3JIEMEHTOB COOEPXAHUA, MPOBEPAEMbIX HA El3 NO

MATEMATUKE
Kop lMpoBepsieMbIn 3NeMeHT cofepKaHusA
1 UYncna un BblumMcneHmsa

1.1 HaTtypanbeHble 1 uensle yncna. MNpusHakm 4enMMocTy LesbiX Ymucen

12 PaunoHanbHble 4dncna. OOGbIKHOBEHHbIE UM OeCATUYHbIE APOOM, MPOLEHTHI,
BGeckoHeYHble nepuoanveckne gpobum

13 ApudmeTtrnyeckui KopeHb HaTypanbHom CTeneHu. HencTteus C
apndmMeTUYeCcKMMM KOPHAMN HaTyparbHOW CTENEHU

14 CteneHb C uenbiM nokasatenem. CTteneHb C pauMoHarnbHbIM MNoKa3aTesnieMm.
CsoncTBa cTenexmu

15 CWHYC, KOCMHYC M TaHreHC 4MCrioBOro aprymeHta. ApPKCUHYC, apKKOCUHYC,
apKTaHreHc YNCroBoro apryMmeHTa

1.6 Jlorapndpm ymncna. JecatnyHble n HaTyparnbHble fiorapudmebl

[enctButenbHble 4yucna. ApudmeTmyeckne onepaumm ¢ OeUCTBUTENbHbIMU
1.7 yucnamu. lNpubnmxEHHbIE BbIMUCNEHUS, MpaBuna OKPYrNeHus, Npukngka wu
OLEeHKa pesyrnbTaTa BblYUCIEHNI

1.8 MpeobpasoBaHme BblpaXkeHui

1.9 KomnnekcHble yncna
2 YpaBHEHUs 1 HepaBeHCTBA

2.1 Llenbie n apobHO-paumoHanbHble ypaBHEHUS

2.2 WppaunoHanbHble ypaBHEHUS

2.3 TpuroHoMmeTpudeckue ypaBHeHUs

24 MokasaTenbHble 1 norapudmMmnyeckme ypaBHeEHUS

2.5 Llenblie n apobHo-paLmoHanbHble HepaBeHCTBa

2.6 MppauunoHanbHble HepaBeHCTBa

2.7 lNokasaTenbHble 1 norapudmMmnyecke HepaBeHCTBa

2.8 TpuroHomMeTpmn4eckne HepaBeHCTBa

29 CunctemMbl U COBOKYNHOCTU YPaBHEHU N HEPABEHCTB

210 YpaBHeHWs, HepaBeHCTBa U CUCTEMbI C NapaMmeTpamu

2.11 MaTpuua cuctemsl NIMHENHbIX YpaBHeHn. OnpeaenuTens MaTpulb
3 PyHKUMN 1 rpadorKu

31 ®PyHKUMA, cnocobbl 3agaHna dyHKumn. Mpaduk doyHKunn. BaammHo obpaTHbie

PyHKUMN. YETHBbIE N HEeYETHbIE PYHKUMK. [Nepuoanyeckne pyHKLMM

Ob6nacTtb onpedeneHns M MHOXECTBO 3HayeHun yHKkumn. Hynu dyHKumn.
3.2 [MpomexyTkn 3HaKonocCTOoAHCTBA. [1pOMEXYTKM MOHOTOHHOCTU  PYHKLIMWN.
MakcumMymbl 1 MUHUMYMbI PyHKUMKW. Hanbonbluee n HanmeHbllee 3HayYeHue




hyHKUUM Ha NPOMEXYTKE

CteneHHasn pyHKUMA C HaTypanbHbIM U LenbiM Nokasatenem. E€ covictean

3.3 y y
rpadouk. CBoncTBa U rpadouk KOPHSA N-On CTENEHU
3.4 TpuroHomeTpudeckue yHKLMN, NX CBOUCTBA U rpacmkm
3.5 lNokasaTenbHas u norapndmmnyeckast PyHKUNN, UX CBONCTBA U rpadnKkn
36 Touykn paspbiBa. AcMMNTOTbl rpadukoB yHKUMA. CBoMCTBa  (QYHKLNA,
HenpepbIBHbIX HA OTpe3ke
3.7 MocnepoBaTenbHOCTH, CNOCOOLI 3agaHUsA NocnegoBaTenbHOCTEN
38 ApudmeTnyeckas un reomeTpuyeckass nporpeccun. dopmyna  CROXHbIX
npoueHToB
4 Hauyana matemaTtudeckoro aHanmsa
4.1 MponssogHas gyHKunn. NMpon3sogHble aNeMeHTapHbIX QYHKLNIA
[MpumeHeHne NpousBOAHOM K MUCCNeaoBaHUO (PYHKUMM HA MOHOTOHHOCTb WU
4.2 3KCTpeMyMbl. HaxoxaeHne Hanbosblero N HaMMeHbLLEero 3HavYeHUs PyHKLMK
Ha oTpeske
4.3 MepBoobpasHas. NHTerpan
5 MHo>xecTBa 1 noruka
5.1 MHoXecTBO, onepauumn Hag MHoxXecTBamu. [lnarpammel Qunepa — BeHHa
5.2 Jloruka
6 BeposTHOCTb 1 cTaTUCTUKA
6.1 OnucatenbHasa cTaTUCTUKa
6.2 BepoaTHoCTb
6.3 KombuHaTopuka
7 "eomeTpus
71 ®urypbl Ha NNOCKOCTU
7.2 [MpsiMble 1 NANOCKOCTU B NPOCTPaHCTBE
7.3 MHororpaHHuKu
7.4 Tena v NOBEpPXHOCTU BpaLLeHNs
7.5 KoopaunHaTbl 1 BEKTOpPbI
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