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BEPOATHOCTb
NOACHUTE/IbHAA 3ANMNCKA

B coBpemMeHHOM LMPpPOBOM MUpPE BEPOATHOCTb U CTAaTUCTUKA NpnobpeTatoT BCE 60/1bLUY 3HAYMMOCTb
KaK C TOYKM 3pEeHUs NPAKTUYECKUX NPUAOKEHUN, TaK U UX PO B 06pa3oBaHNM, HEODXOAMMOM KarKaomy
yesioBeKy. Bospacraet uncno npodeccmin, npu oBAageHNN KOTOPbIMM TpebyeTcs xopoluas 6a3osasn
noAroToBKa B 061aCTW BEPOATHOCTU U CTAaTUCTUKM, TaKaA NOATOTOBKA BaXKHa ANA NPOAOIKEHUA
obpaszoBaHMA 1 gnA ycnewHomn npodeccMoHanbHOM Kapbepsl.

Kaxkabii YenoBek NOCTOAHHO MPUHUMAET PeLleHNA HA OCHOBE MMEHOLIMXCA Y HEero AaHHbIX. AnA
060CHOBAHHOIO MPUHATUA PELUEHMA B YCI0BUAX HEA0CTaTKa UK M36bITKa MHGOpMaumm Heobxoanumo, B
TOM Yncne xopowo cGopMMPOBAHHOE BEPOATHOCTHOE M CTAaTUCTUYECKOE MbilweHne. MMeHHO nosTomy
BO3HMK/NA HEOHX0AMMOCTb GOPMMPOBaATL Y 0OyYatoWMXCA GYHKLMOHAbHYO FPAMOTHOCTb, BKHOYAIOLLYHO B
cebs ymeHne BOCNPUHUMATb U KPUTUYECKU aHANN3MPOBaTb MHOOPMALMIO, NpeaCTaBAEHHYIO B PA3INYHbIX
$opmax, NOHMMATb BEPOATHOCTHbIM XapaKTeP MHOIMX peasibHbIX NPOLLECCOB M 3aBUCMMOCTEMN,
NPOU3BOANTb NPOCTENLLME BEPOATHOCTHbIE PACYETDI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHbIMM NpUHUMNamn cbopa, aHann3a u NnpeacTaBNeHUA AaHHbIX U3
pa3nunyHbIX chep *Kn3HM obLecTsa M rocygapcrTea npruobuwaeTt obyyarowmxcs K 06 LWecTBeHHbIM MHTEpecam.
MN3yyeHne oCHOB KOMBUMHATOPMKM Pa3BMBAET HaBbIKM OpraHn3aLmMmn nepebopa 1 noacyéTa Ynmcna
BAPWAHTOB, B TOM YMC/ie B NPUKAAL4HbIX 3a4a4ax. 3HAKOMCTBO C OCHOBaMM Teopun rpadoB co34aET
MaTemMaTUYecKnn pyHaameHT ans GopMUPOBaHNA KOMNETEHLMA B 061aCTU MHGOPMATUKN U LUUPPOBbIX
TEXHONOTNI. MNpU N3y4eHUN CTaTUCTUKN U BEPOATHOCTM oboraluatoTcs npeacTaBaeHmna obyyatowmxcsa o
COBPEMEHHOM KapTUHE MUpa U MeTOoAax ero nccnefoBaHua, GopmumpyeTca NOHMMAHWE POSIU CTAaTUCTUKN
KaK MCTOYHMKA COLMANbHO 3HAYMMOM MHPOPMALIMKN 1 3aKNAAbIBAOTCA OCHOBbI BEPOSITHOCTHOTO
MbILWAEHUA.

B cOOTBETCTBUM C AAaHHBIMU LENAMM B CTPYKTYPE Nporpammbl y4ebHoro Kypca «BepoaTHocTb 1
CTAaTUCTUKa» OCHOBHOro 06uero obpa3oBaHMA Ha yrny6NEHHOM YPOBHE BblgeNeHbl caeaytowme
coaepKateNbHO-MeToAMnYeCKMe NNHUK: «[peacTaBAeHne AaHHbIX M ONUCcaTeIbHaA CTaTUCTUKAY,
«BepoATHOCTbY», «INemeHTbl KOMBMHATOPUKKNY», «BBeaeHne B Teoputo rpados», « MHOXKecTBa», «JIorMKa».

CopeprkaHne nnHum «lMpepctaBneHme AaHHbIX M OnMcaTeibHaa CTaTUCTUKA» CAYXKUT OCHOBOM A
$opMMpPOBaHMA HABbIKOB PaboTbl C MHbOPMALMEN: OT YTEHUA U MHTEPNPETaLUN MHGOPMALUK,
npeacTaBneHHOM B Tabanuax, Ha Anarpammax u rpadumkax, go cbopa, npeacTaBieHMA U aHaNM3a AaHHbIX C
MCNONb30BaHMEM CTaTUCTUYECKMX XapPaKTEPUCTMK CpeaHUX U paccemBaHuA. PaboTtas ¢ AaHHbIMMY,
obyyvatoLLmMecs yyaTca CH4MTbIBaTb U MHTEPNPETUPOBATb AaHHbIE, BblABUIaTb, apryMeHTUPOBaTb U
KPUTUKOBATb NpOCTeLne rMnoTesbl, PasmbIWNATb Hag GaKTOpaMu, Bbi3biBAOLLMMMU M3MEHUYNBOCTD, U
OLLeHMBATb UX BIMAHME HA PAacCCMATPMBAEMbIE BEIMUYNHbBI U NPOLLECCHI.

NHTYyUTMBHOE NpeacTaBieHNE O CIy4aNHOM U3MEHYMBOCTHU, UCCNeL0BaHNE 3aKOHOMEPHOCTEN U
TEHAEHUNIN CTAaHOBUTCA MOTUBMPYIOLLEM OCHOBOW ANA U3YYEeHUs Teopun BepoaTHocTen. bonbluoe
3HaYeHMe MMEeIOT NPaKTUYECKMe 3a4aHNA, B YaCTHOCTU OMbITbl C KN1aCCUYECKMMM BEPOSATHOCTHbIMM
MoAEeNAMU.

MoHATME BEPOATHOCTM BBOAMUTCA KaK Mepa NpaBaonoaobma cnydyaHoro cobbitus. Mpu n3ydyeHnn yyebHoro
Kypca obyuvatolmeca 3HaKOMATCS C NPOCTENLLIMMU MEeTOAAMM BbIYUCAEHUA BEPOATHOCTEN B C/TyHaMHbIX
3KCMepMMmeHTax C PaBHOBO3MOXKHbIMM 31€MEHTAPHbIMW UCXOA4aMU, BEPOATHOCTHLIMM 3aKOHAMK,
NO3BONAIOLWMMM CTaBUTb U pellaTb bosiee cIoXKHbIe 3a4a4un. B yuebHbIM Kypc BXOAAT Ha4Ya ibHble
NpeAcTaBAeHMA O CyYalHbIX BE/IMYMHAX M UX YUCNOBbIX XapaKTEPUCTUKAX.

B pamkax yuebHOro Kypca ocyLiecTBaseTca 3HaKOMCTBO 0Oy4YaroLMXCA C MHOMKECTBAMM M OCHOBHbIMM
onepaumnsamm Hag, MHOXKEeCTBaMM, PacCMaTPMBaAOTCA NPUMEpPbI NPUMEHEHUA TPadoB U 3N1EMEHTOB TEOPUU
MHOXECTB A4/1A PeLleHMn 3a[a4, a TaKKe UCNONb30BaHMUA B APYTMX MaTeMaTUYECKMX Kypcax U y4ebHbIX
npeameTax.

Ha nsyyeHue yyebHoro Kypca «BeposTHOCTb U CTaTUCTUKa» oTBoanTcs 102 yaca: B 7 kKnacce — 34 yaca (1
yac B HeZento), B 8 kKnacce — 34 vaca (1 yac B Hegento), B 9 Knacce — 34 yaca (1 yac B Hegeno).



COAEPXAHUE OBYYEHUA
7 KNIACC

MpeacTaBieHne gaHHbIX B BUAe Tabaumu, anarpamm. 3anosiHeHMe Tabnu, YTEHUE N NOCTPOEHKE
CTONBUKOBBIX (CTONBYATBIX) U KPYroBbIX ANarpamm. YteHume rpadmKoB peasibHbIX NPOLLEeccoB. M3BneyeHmne
MHbOPMaLUM U3 Anarpamm u Tabnu, UCNOIb30BaHME U UHTEPNpEeTaLua AaHHbIX.

OnucaTtenbHan CTaTUCTUKA: cpeaHee apudmeTUyeckoe, MeanaHa, pa3max, Hanbonblee N HaMMeHbLLee
3HAYeHUA, KBapTUAU, CpeaHee rapMOHNYECKOe, CpeaHee rapMOHNYECKOe YNCNOBbIX JAHHbIX.

Mpumepbl CNy4aMHOM N3MEHYMBOCTU NPU U3MEPEHMUAX, B MaCCOBOM NPOU3BOACTBE, TEHAEHLNMU U
cny4yaiiHble KonebaHus, rpynNNUPOBKa AaHHbIX, MPeACcTaBAeHMEe CTIYH4aMHOM U3MEHUYMBOCTM C MOMOLLLbHO
ANarpaMm, 4acToTbl 3HAYEHUI, CTAaTUCTUYECKAsA YCTONYMBOCTb.

lpad, BeplunHa, pebpo. CteneHb BepLUHbI. Yncno pébep u cymmapHas cTeneHb BepwuH. MoHATHEe o
cBsi3HbIX rpadax. Nyt B rpadax. Uenu n unknbl. Ob6xog rpada (aitnepos nyTb). MoHATME 06
opueHTUpoBaHHOM rpade. PelwieHure 3a4a4 C NOMOLbIO rpadoB.

YTBEpXKAEHMA N BbiCKa3blBaHMA. OTpULAHNE YTBEPKAEHUSA, YCI0BHbIE YTBEPKAEHUA, 0OpaTHble U
PaBHOCUbHbIE YTBEPKAEHWUA, HEOOXOAMMbIE N AOCTAaTOYHbIE YC0BMA, CBOMCTBA U MPU3HAKW.
MpPOTMBONONOXKHbIE YTBEPKAEHWSA, [OKA3aTENBCTBA OT NPOTUBHOTO.

Cny4yaliHbI 3KCNEePUMEHT (onbIT) U ciydaliHoe cobbiTMe. BepoATHOCTb M YacToTa C/ly4aliHOro cobbITus.
Ponb ManoBepoATHbIX M NPAKTUYECKM AOCTOBEPHbIX COObITMI B NpMpoge 1 B obuiecTse.

8 KNIACC

MHOXecTBO M NOAMHOXeCTBO. [pumepbl MHOXECTB B OKpYy*atowwem mupe. NepeceveHne n
obbegmHeHne MHOXecTB. [lnarpammsbl dinnepa. Yncnosble MHOXKeCTBa. Mprmepbl MHOXKECTB M3 KypcoB
anrebpol u reomeTpumn. MNepeuncieHme sneMeHTOB MHOXKECTB C MOMOLLbIO OpPraHM30BaHHOro nepebopa u
nNpaBuaa yMHOXKeHuA. Popmyna BKAOYEHUA-UCKNIOHEHUA.
dnemeHTapHble cobbITUA. BepoATHOCTM cayvanHbIX cOBbITUA. ONbITbl C PAaBHOBO3MOHbIMMU
anemMeHTapHbIMU cobbITUAMU. CayvanHbIv BbIGOP.

N3mepeHune paccemBaHUA YUCNOBOro maccuea. [incnepcma n ctTaHAapTHOE OTKNOHEHME YUCI0BOro
Habopa. CBoKMCTBa AMCNEPCUMM U CTaHAAPTHOTO OTKAIOHEHMA. [lnarpamMmmbl paccemBaHuA AByX
HabntofaembIx BEAMYMH. JIMHENHAA CBA3b Ha Anarpamme paccemBaHuA.

Jepeso. epeBo cay4yanHOro skcnepmmeHTa. CBOMCTBA AepeBbEB: e ANHCTBEHHOCTb MYTH, CBA3b MEXAY
YMCNOM BEPLUMH U Yncnom pébep. MoHATME 0 NAOCKUX rpadax. PelueHWe 3aa4 C NOMOLLbIO AEePEBBLEB.

Jlornyeckume cotosbl «M» n «UJTN». CBA3b MeXKAY NOTMYECKMMUM COO3aMM U ONepaLLnMAMM Hag,
MHOKecTBaMMU. Micnonb3oBaHWe NOTMYECKUX COLO30B B anrebpe.

Cny4yaiHble cobbITUA KaK MHOMKECTBA 3/IeMeHTapHbIX cobbITUI. MPOTUBONONOXKHbIE COObITUA. Onepaummn
Haz cobbiTnamn. Popmyna CNoXKEHUA BEPOATHOCTEMN.

MpaBUNO YMHOXEHUA BEPOATHOCTEN. YCIOBHAA BEPOATHOCTb. NpeacTasneHmne cay4yaHoro
3KcnepMmeHTa B BUAe AepeBa. HesaBucumeole cobbiTuA.

9 KNIACC

KombuHaTopHOE NpaBuao YyMHOXKeHUA. MepecTaHoBKM U pakTopman. YNCN0 coYeTaHUM U TPEYTONbHUK
Mackana. CBoicTea umcen coyetaHui. buHom HbtloToHa. PeweHune 3aaay ¢ Ucnonb3oBaHMeEM
KOMBMHATOPUKMU.

lfeomeTpuyeckan BepoATHOCTb. Cy4yanHbIN BbIGOP TOUKKN U3 GUTypbl HA NIOCKOCTU, U3 OTPE3Ka, U3 AYTH
OKPYKHOCTMU.

MUcnbiTaHuA. Ycnex n Heygada. Cepua ucnbiTaHmit 4o nepsoro ycnexa. Cepua ucnbitaHmnin bepHynnu.
BepoAaTHOCTM cobbITUIA B cepum UCMbITaHU BepHynan. CayyaliHblii BbI6OP N3 KOHEYHOTO MHOMECTBA.

CnyyariHana BenYMHa U pacnpegeneHune sepoaTHocTen. Mpumepbl Cy4anHbIX BENNYMH. BaxHble
pacnpegeneHna —YMcao NonbITOK B CEPUN UCMbITAHWUI 40 NEPBOro ycnexa 1 YNC0 YCNeXoB B CEPUN
UCNbITaHWM BepHynnu (reomeTpuyeckoe U GBUHOMUANIbHOE pacnpeaeneHms).

MaTemaTtnyeckoe oxmaaHue Cay4ainHom BeNINYMHbI. PU3NUYECKUI CMbICT MAaTEMATUYECKOTO OXUAAHMUA.
Mprmepbl NCNOIb30BaHUA MAaTEMATUYECKOrO OXUAaHMA. Jucnepcna u cTaH4APTHOE OTK/IOHEeHue
CNy4yariHOM BeNnYMHbl. CBOMCTBA MAaTeMATUYECKOro OXMAaHNA U aucnepcum. MatemaTnyeckoe oXxXungaHue
N aMcnepcms U3ydeHHbIX pacnpeaeneHun.



HepaBeHcTBO YebbiwéBa. 3aKoH 60nbwnX Yncen. Matematuyeckme OCHOBaHMA N3MEpPEHUA
BepoATHOCTEN. Posib M 3HAYEeHMe 3aKOHa 6O/IbLUNX YMCEN B HayKe, B NpMpoae u obuiecTse, B TOM YUC/IE B
COLMONIOrMYecKMx 0bcnenoBaHNAX U B USMEPEHUAX.

NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHMA NPOTPAMMDbI YYEBHOIO KYPCA «BEPOATHOCTb U
CTATUCTUKA» HA YITNYBJIEHHOM YPOBHE OCHOBHOI'O OBLLIEFO OBPA30OBAHUA
JIMMHOCTHBbIE PE3Y/IbTATDI

JInuHOCTHbIE pe3y/bTaTbl OCBOEHUA NPOrPaMMbl MO MAaTEMATUKE XapPaKTEPU3YIOTCA B YaCTu:
1) naTpMoTUUECKOro BOCNUTAHUA:
NposB/IEHNEM UHTEPECA K NPOLLIJIOMY U HACTOALLEMY POCCUNCKOM MaTEMATUKMU, LLEHHOCTHbIM OTHOLLEHUEM
K OOCTUKEHUAM POCCUNCKUX MAaTEMATUKOB U POCCUIACKON MaTEMATUUYECKOM LLIKOJIbl, K MCMO/Ib30BAHMUIO 3TUX
OOCTUXKEHUN B APYTMX HAayKax U NPUKAAAHbIX chepax;
2) rpaK4aHCKOro U AyXOBHO-HPABCTBEHHOrO BOCMUTaHUA:
FOTOBHOCTbIO K BbINMONHEHUIO 06A3aHHOCTEN FpaXKAaHMHA U peannsaummn ero npas, NnpeacTaBieHnem o
MaTEMATUYECKMUX OCHOBAX QYHKLIMOHMPOBAHUA Pas3/INYHbIX CTPYKTYP, ABJIEHUI, NpOLLeAYyp rPaXKAaHCKOro
obuiecTtBa (Hanpumep, BbIGOPbI, ONPOCHI), FOTOBHOCTLIO K 06CYXKAEHWNIO STUYECKUX NPObem, CBA3AHHbIX C
NPaKTUYECKUM NPUMEHEHNEM AOCTUNKEHUN HAaYKMU, OCO3HAHUEM BaXKHOCTU MOPa/IbHO-3TUYECKNX
NPUHLUMMNOB B AeATE/IbHOCTU YYEHOTO;
3) TpyA0BOro BOCNUTAHUA:
YCTaHOBKOW Ha aKTUBHOE y4acThe B pelleHnM NPaKTUYeCcKnx 3a4a4 MaTeMaTUYECKOM HanpaBieHHOCTH,
OCO3HAHWEM BaXKHOCTU MaTeMaTU4YeCKoro 06pa3oBaHMA Ha NPOTAXKEHUN BCEN MKU3HU ANA YCMELHON
npodeccMoHanbHOM AEATENbHOCTU U Pa3BUTUEM HEOBXOAUMbIX YMEHMN, OCO3HAHHbIM BbIGOPOM M
NOCTPOEHMEM NHAMBUAYANbHOM TPAaeKTopmMn 06pa30BaHNA U M KM3HEHHDbIX MNIAHOB C YY4ETOM INYHbIX
MHTEpPecoB M 0OLLEeCTBEHHbIX NOTpebHOCTeN;
4) acTeTM4YeCcKoro BOCNUTaHUA:
CNOCOOHOCTBIO K IMOLMOHANbHOMY M 3CTETUYECKOMY BOCMPUATUIO MaTeMATUUYECKMX 06 beKTOoB, 3a4au,
peLleHn, paccyXAeHUN, yMeHMI0 BUAETb MaTeMaTUYeCKMe 3aKOHOMEPHOCTU B UCKYCCTBE;
5) ueHHOCTE HAYYHOro NO3HAHMUA:
opueHTaumen B AeATEeNbHOCTM Ha COBPEMEHHYIO CUCTEMY Hay4HbIX NpeacTaBAeHn 06 OCHOBHbIX
3aKOHOMEPHOCTAX PAa3BMTUA YeN0BEKA, NPUPOAbLI M 06LWecTBa, MOHUMaHMEM MAaTEMATUUYECKON HayKKM Kak
chepbl YeNoBEYECKON AEATENIbHOCTU, 3TAaNoB €€ Pa3BUTMUA MU 3HAYMMOCTU ANA PA3BUTUS LMBUAM3ALMUN,
OB/lafleHNEM A3bIKOM MaTEMATUKMN U MaTEMATUUYECKOM KyNbTYypO KaK cpeaCcTBOM NO3HAaHMA MUPa,
OB/lafleHNEeM HaBblKAMW UCCNeL0BaTENbCKOM AeATEeNbHOCTY;
6) dpusnueckoro BocnutaHuaA, GopMmupoBaHUA KyNbTypbl 340P0BbA U IMOLMOHANbHOro 6aarononyuma:
FOTOBHOCTbIO MPUMEHATb MaTeMaTUYeCKMe 3HAHUA B MHTepecax CBOEro 340p0BbsA, BeAEHWNS 340P0OBOr0O
06pasa *K13HU (3a40poBoe NUTaHMe, cbanaHCMPOBAHHbIM PEXKUM 3aHATUIN W OTAbIXA, perynapHasn
dur3MyecKkan akTMBHOCTb), CPOPMMPOBAHHOCTLIO HaBblKa pedieKcun, NpU3HaHMEM CBOEro nNpaBa Ha
OLWMBKY M TAaKOro e NnpaBa APYroro YeN0BEKa;
7) 3KoNorn4yecKkoro BOCNUTaHUA:
opueHTaumen Ha NPUMEHEHNE MAaTEMATUYECKUX 3HAHWUI ANA pelleHna 3a4a4 B 061aCTU COXPaHHOCTH
OKpYy*Katowen cpeabl, N1aHNPOBAHMA MOCTYNKOB N OLEHKM UX BO3MOXHbIX NOC/eACTBUN A5 OKPYKatoLe
cpenbl, 0CO3HaHMEM rnobanbHOro XxapaKkTepa 3KONOTMYECKMX NPoBAEM U NYTEN UX peLLeHuUs;
8) aganTauMm K MU3MeHAIOWMMCA YCI0BUAM COLUANbHOMN U NPUPOAHON cpeabl:
FOTOBHOCTbIO K AENCTBUAM B YCIOBUAX HEONpeaenEéHHOCTU, MOBbILEHUIO YPOBHA CBOEM KOMMETEHTHOCTH
yepes NPaKkTUYECKY AeATe/IbHOCTb, B TOM YNC/E YMEHME YyYUTbCA Y APYrux toaen, npuobpertaTsb B
COBMECTHOM AeATe/NIbHOCTU HOBbIe 3HAaHWA, HaBblKWU U KOMMNETEHLMM U3 ONbITa APYrux;
HeobxoaMMOCTbio B GOPMUPOBAHUN HOBbIX 3HAHMN, GOPMYANPOBATb UAEUN, NOHATUSA, TMNOTE3bl 06
ob6beKTax 1 ABNIEHUAX, B TOM YMC/IEe paHEe HEN3BECTHbIX, 0CO3HaBaTb AePULUTbI COOCTBEHHbIX 3HAHWUI U
KOMMNETEHTHOCTEN, N1IAHMPOBATb CBOE Pa3BUTUE;
CNOCOBHOCTbIO 0CO3HABATbL CTPECCOBYHO CUTYaLLMIO, BOCMPUHMMATb CTPECCOBYHO CUTYaLMIO KaK BbI30B,
Tpebyrowmit KOHTPMEP, KOPPEKTUPOBATL NPUHMMAEMbIE PELLEHMA N AelicTBUS, GOPMYNMPOBaTb U
OLLeHMBATb PUCKM M NocneacTeua, GopmmMpoBaThb OMbIT.



METANPEAMETHbDIE PE3Y/IbTATDI

B pe3ynbTate 0CBOEHMA NPOrpammbl N0 MaTeMaTMKe Ha YPOBHE OCHOBHOro obuwero obpasoBaHusa y
obyuatoweroca 6yayT chopmupoBaHbl MeTanpeaMeTHbIE Pe3yNbTaTbl, XapaKTEPU3YIOLMECA OBaEHNEM
YHUBEpPCaNbHbIMM NO3HaBaTE/IbHbIMU AENCTBUAMU, YHUBEPCANbHbIMN KOMMYHUKATUBHbIMU AEACTBUAMMU U
YHUBEPCaNbHbIMU PEFYNATUBHBIMU AENCTBUAMM.

Mo3HaBaTeNbHble YyHUBEPCa/bHble yuebHble aencTBua
ba3oBble noruyeckue AencTemsa:

BbIIBNIAATb M XapaKTepM30BaTb CyLLECTBEHHbIE NPU3HAKM MAaTEMATUYECKMX OOBEKTOB, MOHATUN,
OTHOLUEHUIM MeXKAY NOHATUAMM, GOPMYINPOBATb ONpeaeieHNA NOHATUI, yCTaHAaBANBATb
CyLLEeCTBEHHbIM NPU3HAK KnaccuduKaumm, ocHoBaHMA Ana 0606LWeHNA U CpaBHEHUA, KPUTEPUM
NPOBOAMMOrO aHaN3a;

BOCNPUHUMATb, GOPMYNINPOBATb M NPeobpa3oBbIBaTb CYKAEHUA: yTBEPAUTENIbHbIE U
oTpuLaTeNbHble, eANHUYHbIE, YAaCTHblE 1 06LLMe, YCNOBHbIE;

BbIIBNSAATb MaTEMATUYECKME 3aKOHOMEPHOCTU, B3AaMMOCBA3UN N NPOTUBOPEUMA B GaKTax, aHHbIX,
HabntoAeHMAX N YyTBEPKAEHNAX, NpeanaraTb KpUTEPUM ANA BbIABNEHNSA 3aKOHOMEPHOCTEN U
NPOTUBOPEUUNIA;

[.enatb BbIBOAbI C UCMONb30BAaHMEM 3aKOHOB JIOTUKN, AeYKTUBHbIX N UHAYKTUBHbIX
YMO3aK/IloO4EHWI, YMO3aKNHOUEHUI MO aHaNormu;

pa3bupaTb A0Ka3aTENBCTBA MAaTEMATUYECKUX YTBEPKAEHWUI (NPAMbIE U OT NPOTUBHOTO), NPOBOAUTL
CaMOCTOATENIbHO [,0Ka3aTe/IbCTBa MaTeEMATUYECKMUX GAKTOB, BbICTPaMBaTb apryMeHTaLMIo,
NPMBOAMUTL MPUMEPBLI U KOHTPNPUMEPDI, MPUMEHATb METOA, MAaTEMATUYECKOM UHAYKUUM,
060CHOBbIBAaTb COBCTBEHHbIE PACCYKAEHMUA;

BbIOMpaTb cnocob pelleHns yuebHoOM 3a834n (CPaBHUBATb HECKO/IbKO BapUMAHTOB peLleHuA,
BblOUpaTbh Hanbonee NOAXOAALLMIA C YHETOM CAMOCTOATENIbHO BblAEIEHHbIX KPUTEPUEB).

ba3oBble uccnegoBaTenbCKue AencTema:

MCMNONb30BaTb BOMPOCHI KaK UCCNeA0BaTeNIbCKUIA MHCTPYMEHT NO3HaHWUsA, GOpMyaMpoBaTb BOMPOCHI,
duKcupylowme npoTMBopeune, npobaemy, CamocToATeIbHO YCTaHAaBANBATb MCKOMOE U JlaHHOe,
dbopmMmmnpoBaThb rMNoOTE3Y, apryMeHTUPOBATb CBOIO NO3ULNIO, MHEHUE;

NPOBOAUTL MO CAMOCTOATE/IbHO COCTaB/NEHHOMY MNaHYy SKCNEePUMEHT, UccieaoBaHMe Mo
YyCTaHOB/IEHUIO 0COBEHHOCTeN MmaTeMaTUYeCcKoro o6beKTa, 3aBUCMMOCTEN 06 BEKTOB Mexay coboli;
camocTosaTenbHO GopMynpoBaTb 0606LWEHNA 1 BbIBOAbI NO pPe3y/ibTaTam NPoBeaEHHOro
HabNloAEHMA, UCCIeA0BaHMA, SKCNEPUMEHTA, OL,eHUBATb A0CTOBEPHOCTb MNONYYEHHbIX
pe3ynbTaToB, BbIBOAOB 1 0606LLEHWIA;

NPOrHO3MpPoBaTb BO3MOXKHOE pPa3BUTHE NPOLECCa, a TaKKe BblABUraTb NPesnoN0oKeHNA O ero
Pa3BUTUN B HOBbIX YC/IOBUSAX.

Pa6ota c uHpopmauymei:

BbIABNATb HEAOCTaTOYHOCTb U U3ObITOYHOCTb MHPOPMALMM, AaHHbIX, HEOHXOAUMBIX SR pPeLeHUA
3afauu;

BbIOMPaTb, aHAIM3NPOBATL, CUCTEMATU3INPOBATL U UHTEPMNPETUPOBATL MHHOPMALMIO PA3INYHbIX
BMA0B M GOPM NpeacTaBaeHUA;

BbIOMpaTb GopMy NpeacTaBneHUs MHOOPMALMU U UANOCTPUPOBATL PELLIAEMbIE 33[3a4M CXEMAMM,
Anarpammamm, MHOM rpadmKoi U UX KOMBMHaUUAMY;

OLEHNBATb HAAEKHOCTb MHGOPMALMM NO KPUTEPUAM, MPESNOKEHHBIM MU CHOPMYINPOBAHHbBIM
CaMOCTOATENbHO.

KOMMVHMKaTMBHbIe YHUBepcCasbHble y'-le6|-|b|e AeﬁCTBMﬂ:

BOCMPUHUMATb U GOPMYNINPOBATL CYXKAEHUA B COOTBETCTBMM C YCNOBUAMM U LENAMMN 0OLLEHNUA,
fICHO, TOYHO, FPAMOTHO BbIPa*KaTb CBOK TOYKY 3PEHMA B YCTHbIX M MUCbMEHHbIX TEKCTAX, 4aBaTb
NOACHEHMA MO XOA4Y PeLIeHMA 3a4a4M, KOMMEHTUPOBATL NONYYEHHbI pPe3ynbTaT;

B Xo4e obcyXKaeHUA 3a4aBaTb BONPOChI NO CyLECTBY 0bcyKaaemol Tembl, Npobiembl, pelaemoi
3a[,3a4M, BbICKa3blBaTb MAEN, HaLLeIeHHble Ha MOUCK peLleHns, CONOCTABAATb CBOU CYXKAEHUA C



CYXXAEHUAMM APYTUX YH4ACTHMKOB AManora, obHapyXumBaTb pa3Muyme U CXoACTBO NO3ULUN, B
KOppeKTHoM dopme bopmMynmnpoBaTb PasHOrNacua, CBOM BO3ParKEHUS;

® MpeAcTaBNATb pe3ynbTaTbl PELEHMA 3343a4M, IKCNEPUMEHTA, UCCNEeL0BaHMA, NPOEKTA,
CaMoCTOATE/IbHO BbIOMpPaTh GOpPMaT BbICTYMNIEHMA C YYETOM 33434 Npe3eHTauum n ocobeHHocTeln
ayauTopuu;

® MOHMMaTb M UCMO/b30BATb NPEUMYLLECTBA KOMaHAHOW U UHANBMAYAIbHOW PaboTbl NPU peLeHnn
y4ebHbIX MaTEMATUYECKUX 33434, MPUHMMATb LLe/Ib COBMECTHOW AeATeIbHOCTU, N1aHUPOBaTb
OopraHM3aLuio COBMecTHOM paboTbl, pacnpeaenatb BUAbl paboT, 4oroBapuBaTtbhcsa, 0b6Cy>KaaTb
npoLecc 1 pesynbTaT paboTbl, 0606WaTh MHEHMA HECKOJIbKUX JIIOAEN;

® y4yacTBOBaTb B rpynmnoBbix ¢popmax paboTbl (0bcy»aeHMA, 0BMEH MHEHWUIA, K MO3rOBbIe LUTYPMbI» U
WHbl€); BbINOJIHATb CBOIO YaCTb PAabOTbl U KOOPANHNPOBATL CBOW AEUCTBMA C APYTUMM YNEeHaMM
KOMaHZAbl, OLEHNBATb KAaYeCTBO pe3y/ibTaTa M Ka4ecTBO CBOEro BK/1aga B 06N pe3ynbTaTt no
KpuTtepmam, chGopmyTMPOBaHHbIM Y4aCTHUKaMKU B3aUMOAEenCTBUA.

PerynatusHble yHMBepcaibHble yyebHble gencrTemsa
CamoopraHusaums:
e BbIABNATb NPO6EMbI A/1A PELUEHUNSA B XKU3HEHHbIX M Y4ebHbIX CUTyaLMAX, OPUEHTUPOBATHCA B
Pa3NIMYHbIX NOAX0AAX NPUHATUA pelleHnl (MHAMBMAYanbHOE, rpynnoBoe);
® CaMOCTOATENIbHO COCTaBAATb NAaH, aIfOPUTM peLleHns 3aaaum (UM ero YacTb), BbiIbMpaTb cnocob
peLeHns ¢ Y4ETOM MMEIOLLIUXCA PECYPCOB M COBCTBEHHbIX BO3MOXHOCTEM, apryMeHTUPOBaTb U
KOPPEKTUPOBATb BapMaHTbl peLleHn ¢ y4ETOM HOBOM MHPOPMaLMK.
CaMOKOHTPO/Ib, SMOLIMOHANbHbI UHTENNEKT:
e B/aAeTb cnocobamm camonpoBePKM, CAMOKOHTPOIA NpOoLLecca U pesy/ibTaTa peleHns
MaTeMaTUYeCKOM 3a4a4n, CaMOMOTUBALMN N pediekcnu;
® npeaBUAETb TPYAHOCTU, KOTOPbIE MOTYT BO3HMKHYTb NPU PeLEHNN 334N, BHOCUTb KOPPEKTUBLI B
AeATeNbHOCTb HA OCHOBE HOBbIX 06CTOATENLCTB, HAWAEHHbIX OLUMOOK, BbISBAEHHbIX TPYAHOCTEN;
® OLEeHMBATb COOTBETCTBME pe3y/ibTaTa AeATENIbHOCTM NOCTaBAEHHON Len U YyCNnoBUAM, 06bACHATb
NPUYMHbBI OCTUNKEHUA N HEAOCTUKEHUA LLeNIN, HAXOAMUTb OLWMOKY, AaBaTb OLLEHKY
NPUoBpPeTEHHOMY ONbITY;
® Bblpa)kaTb IMOLUUM NPU U3YYEHUN MAaTEMATUYECKNX 0OBEKTOB 1 GaKTOB, AaBaTb IMOLLMOHANbHYIO
OLLEHKY peLleHnn 3aaun.

NPEAMETHbIE PE3Y/IbTATbI
K KoHUy 06y4yeHunA B 7 Knacce obyyatoWwmica NoayymT caeayrolume npeameTHble pe3ynbtaTbl:

YuTtaTb MHGOPMALMIO, NPeaCcTaBAEHHYIO B TabaMLax, Ha gMarpaMmax, NPeacTaBAATb AaHHbIE B BUAE
Tabnuu, CTPOUTb CTONOUKOBbIE (CTONOYATbIE) M KPYrOBblE AMarpaMmmMbl MO MacCMBAM 3HAYEH M.

OnucbIBaTb M MHTEPNPETUPOBATL PeasibHbIE YNCNOBbIE AAHHbIE, NPeACTaBAEHHbIE B TabaMLAX, Ha
Anarpammax, rpadumkax.

Mcnonb3oBaTb A1 ONMCAHWUA JAHHbBIX CTaTUCTUYECKME XapPaKTEPUCTUKN: cpegHee apudmeTHMyecKoe,
MeAnaHa, Hanbonbllee N HAMMeEHbLUEE 3HAYEHUSA, Pa3Max, KBapTUIW.

NmeTb npeacTaBneHNE O NOTUYECKUX YTBEPKAEHMAX U BbICKA3bIBaHUAX, YMETb CTPOUTb OTPULLAHMA,
$OpMyNNPOBaTL YCNOBHbIE YTBEPKAEHWUA NMPU PELLEHUN 33434, B TOM YMC/IE U3 APYTUX Y4EOHbIX KYpCOoB,
MMEeTb NPeACTaBAEHNE O TEOPEMAX-CBOMCTBAX M TEOPEMAX-NPU3HAKAX, O HEOOXOAMMbIX U A0CTATOYHbIX
YCNOBUAX, O METOAE A,0KA3aTeIbCTBA OT MPOTUBHOTO.

MNmeTb NpeacTaBneHne o CIy4alHOM M3MEHYMBOCTM Ha MPUMeEpPax Pe3ynbTaToB U3MEPEHUN, LEH,
dM3NYECKMX BEIMYNH, AQHTPONOMETPUYECKUX AAHHBIX, UMETb NPEeACTaBNEHNE O CTaTUCTUYECKON
YCTOMYMBOCTH.

Mcnonb3oBaTb 419 ONMCAHWUA AAHHbIX YAaCTOTbl 3HAYEHWI, TPYNNUPOBATbL AAHHbIE, CTPOUTbL TMCTOTPAMMBI
rPYNAMPOBAHHbIX AaHHbIX.

Mcnonb3oBaTb rpadbl g5 pewweHna 33434, MMeTb NpeAcTaBleHne 0 TepMUHaX Teopumn rpadoB: BEPLUNHA,
pebpo, uenb, LMKA, NyTb B rpade, MMeTb NpeacTaBaeHne 06 obxoae rpada n 06 opuUeHTUPOBAHHbIX

rpadax.



K KOHLy 06y4yeHus B 8 Knacce 0by4valoLWMIACA NONYUYUT Caeaytowme npegMeTHble pe3ynbTaTbl:

OnepnpoBaTb NOHATUAMM MHOXKECTBA, MOAMHOXKECTBA, BbINONHATL ONEpPaLLMn HaL MHOXKECTBAMMU:
obbeanHeHMe, NnepeceyeHmne, NepeyncnaTb 3N1eMeHTbl MHOMECTB C MCMO/Ib30BAaHMEM OPraHM30BAHHOTO
nepebopa n KOMOMHATOPHOIO NPABM/IA YMHOXKEHMUS.

Haxoantb BEpOATHOCTU C/y4aliHbIX COObITUI B CAIYYaMHbIX OMNbITax, 3HaA BEPOATHOCTU 3/IeMEHTAPHbIX
COb6bITMI, B TOM YMC/IE B OMNbITaX C PABHOBO3MOKHbIMM 3/1€MEHTAPHbIMU COOLITUAMMU, UMETb NOHATUE O
cny4yaiiHom Bblbope.

OnucbIBaTb AaHHblE C MOMOLLbIO CPeAHUX 3HAYEHUI U Mep paccenBaHmA (Ancnepcma n ctTaHaapTHoe
OTK/NIOHEHMeE). YMeTb CTPOUTb U MHTEPNPETUPOBATL AMArpamMmbl PpacCENBAHMUA, UMETb NpeacTaBAeHne O
CBA3N MeXay HabntogaembiMu BETMYMHAMMU.

NmeTb NpeacTaBneHne o gepese, 0 BeplMHax n pébpax gepesa, MCNONb30BAaHUMN AEePEBLEB MNP
peleHnn 3a4a4 B TEOPUN BEPOATHOCTEN, B APYInX y4ebHbIX MaTeEMATUYECKUX KypCcax M 3a4ay U3 Apyrux
y4ebHbIX NpeameTos.

OnepurpoBaTb NOHATUEM CODOLITUA KaK MHOMECTBA 3/1EMEHTaPHbIX COObITUI CTYy4aHOro OnbITa,
BbINOMIHATbL ONepaLmn Hag CobbITUAMM, NCNONBb30BaTb NPU PELLEHUN 33434 AnarpaMmbl Iiinepa, YNCAO0BYIO
NPAMYIO, NPUMEHATb GOPMYNY CNOKEHUA BEPOATHOCTEN.

Monb30BaTbCA NPABMUIOM YMHOXKEHUA BEPOATHOCTEN, MICNO/b30BaTh AEPEBO ANA NPeACcTaBAeHUA
CNy4yaltHOro OnbITa Npu pelweHnn 3aga4. OnepmMpoBaTb NOHATUEM HE3ABUCUMOCTU COOBITUN.

K KOHLy 06y4eHUs B 9 Knacce obyyarowmiica nonyunT caegytowme npegmeTHble pesynbTtatol:

Monb30BaTbCA KOMBMHATOPHBLIM MNPABMUIOM YMHOXEHMUA, HAXOANUTb YNC/I0 NEPECTAHOBOK, YNC/O
COYeTaHMM, NONb30BaATLCA TPEYroNbHMKOM MacKansa npu pelweHnmn 3a4a4y, B TOM YUCAE Ha BblYMCAEHME
BEPOATHOCTEN COObITUN.

Mcnonb3oBaTb NOHATUE FEOMETPUYECKOM BEPOATHOCTU, HAXOAUTb BEPOSTHOCTU COOBLITUIM B OMbITaXx,
CBA3aHHbIX CO CTy4alHbIM BbIOOPOM TOYEK M3 NJOCKOM GUTypbl, OTPE3Ka, AJIMHbI OKPYHKHOCTH.

HaxoauTb BepOATHOCTM COBbITUI B OMbITaxX, CBA3aHHbIX C UCMbITAHUAMM A0 AOCTUNKEHWUS NEPBOro ycnexa,
B CepuAx UcnbitaHnn bepHynnu.

MmeTb NpeacTaBieHNE O CTy4anHbIX BEIMYMHAX U ONO3HABaTb C/ly4alHble BE/IMYMHBI B ABNEHUAX
OKpY»KatloLlero Mmupa, onepmMpoBaThb NOHATUEM «pacrnpeaeneHmne BepoaTHOCTEN». YMeTb CTPOUTb
pacnpegeneHusa BepoATHOCTEN 3HAYEHUIN CNYYaMHbIX BEIMYMH B U3YYEHHbIX OMbITax.

HaxoauTb maTemaTyecKkoe OXuaaHue U AUCNepcuto CayYaiiHoOM BeIMYMHBI MO pacnpeneneHunto,
NPUMEHATb YNCNI0BbIE XapPaKTEPUCTUKM U3YYEHHbIX pacnpeneneHnii Npy peleHmm 3aaau.

MmeTb NpeacTaBieHNE O 3aKOHE CNyYaliHbIX YACEN KaK O NPOABAEHMM 3aKOHOMEPHOCTM B CNyYaliHOM
N3MEHYMBOCTU, MOHMMATb MaTemaTMyeckoe 060CcHOBaHME 6AM30CTM YacTOTbl M BEPOATHOCTU COBbITUA.
MmeTb NnpeacTaBieHne o Poan 3aKoHa 6onbLlIMX YMcen B Npupoae n obuiecTse.

TEMATUYECKOE NNAHUPOBAHMUE

7 KNACC
Ne | HaumeHoBaHMe pasaenos | KonmyecTtso Yacos INeKTpOHHble (umdpoBble)
n/n | n Tem nporpammbl Bcero | KoHTponbH | MpakTuyeck | obpasoBaTenbHble pecypcbl
ble paboTbl | Me paboThbl
1 MpeactaBneHne AaHHbIX 4 bubmuoreka [JOK
https://m.edsoo.ru/7f415fdc
2 OnucatenbHas CTaTUCTUKa | 8 1 bubmuoreka [{OK
https://m.edsoo.ru/7f415fdc
3 CnyyaliHaa U3MeH4YMBOCTb 5 1 bubmuoreka [JOK
https://m.edsoo.ru/7f415fdc
4 BeeaeHue B Teopuio 4 bu6mmoreka [JOK
rpados https://m.edsoo.ru/7f415fdc
5 Jloruka 3 bubmuoreka [JOK
https://m.edsoo.ru/7f415fdc
6 BepoaTHOCTb M YacToTa 5 1 bubmuoreka [JOK
cnyyYamHoro cobbitTuA https://m.edsoo.ru/7f415fdc
7 MNoBTOopeHue, 060buweHre, |5 1 bubmunorexa LIOK
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‘ cucTemaTmsaLlma 3HaHUN

https://m.edsoo.ru/7f415fdc

OBLLEE KO/TMYECTBO YACOB MO | 34 1 3
MPOrPAMME
8 KNNACC
Ne | HaumeHoBaHMe pasaenos Konunyectso yacos INeKTpOoHHble (undposble)
n/n | uTem Nnporpammbl Bcero | KoHTponbH | MpakTuyeck | obpasoBaTenbHble pecypcbl
ble paboTbl | ne paboTbl
1 MNoBTOpeHue Kypca 7 3 bu6mmoreka [{OK
Knacca https://m.edsoo.ru/7f417fb2
2 MHoxecTBa 4 bubnuotexa [JOK
https://m.edsoo.ru/7f417fb2
3 BepoATHOCTb CNyYaliHOroO 4 1 1 bu6mmoreka [IOK
cobbITuA https://m.edsoo.ru/7f417fb2
4 OnucaTenbHasA CTaTUCTUKA. | 5 1 bu6moreka [IOK
PaccenBaHue aaHHbIX https://m.edsoo.ru/7f417fb2
5 BeeaeHue B TeOpUto 3 bu6mmoteka [IOK
rpagos https://m.edsoo.ru/7f417fb2
6 Noruka 2 bubnuotexa [JOK
https://m.edsoo.ru/7f417fb2
7 Onepauun Ha 3
cnyqz MLII; bIMM ?O6bITMFIMI/I. bubmorexa LJOK
. https://m.edsoo.ru/7f417fb2
CnoxeHne BepoATHOCTEM
8 YcnoBHaA BEPOATHOCTD, 5 bu6mmoreka [IOK
YMHOeHune BepOﬂTHOCTEIz, https://m.edsoo.ru/7f417fb2
He3aBuCUMble COHbITUA
9 MoBTOpeHue, 060bweHne, |5 1 bu6mmoreka [IOK
cMCTeMaTM3auma 3HaHUI https://m.edsoo.ru/7f417fb2
OBLLEE KO/TMYECTBO YACOB MO | 34 3 1
NMPOrPAMME
9 K/ZIACC
Ne | HaumeHoBaHMWe pa3aenos Konnuectso yacos dneKTpoHHble (umdpoBblie)
n/n | n Tem nporpammbl Bcero | KoHTponbH | Mpaktuuyeck | obpasoBaTenbHble pecypcsbl
ble paboTbl | Me paboThbl
1 MNMoBTOpeHUe Kypca 8 3 bubnuorexa [JOK
Knacca https://m.edso0.ru/7f41a302
2 dnemeHTbl KOMOUHATOPUKKU | 6 bubnuoreka [JOK
https://m.edso0.ru/7f41a302
3 feomeTpuyeckas 3 bubmuoreka [JOK
BEPOATHOCTb https://m.edso0.ru/7f41a302
4 UcnbiTaHns bepHynnun 6 bubmuoreka [JOK
https://m.edso0.ru/7f41a302
5 CnyyaliHaa BennMymnHa 3 bubmuoreka [JOK
https://m.edso0.ru/7f41a302
6 YncnoBble XapaKTEPUCTUKN | 6 bubmuoreka [{OK
CNYYanHbIX BEINYMH https://m.edso0.ru/7f41a302
7 3aKoH 6oablnX Ymcen 3 bubmuorexa [JOK
https://m.edso00.ru/7f41a302
8 MNoBTopeHue, ob6obweHne, |4 1 bubmoreka [{OK
cucTemaTu3aumsa 3HaHUI https://m.edsoo.ru/7f41a302
OBLLEE KO/TMYECTBO YACOB MO | 34 1 0

MPOrPAMME
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