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MOACHUTE/IbHAA 3AMNMUCKA

B coBpemeHHOM LMbPOBOM MUPE BEPOATHOCTb M CTaTUCTMKA NPUOBPETAOT BCE 60/bLLYI0 3HAYMMOCTb,
KaK C TOYKM 3peHMUs NPaAKTUYECKUX MPUIOKEHMUN, TaK U UX POSIM B 06pa3oBaHUK, HEOBXOANMOM
Kaxgomy Yyenoseky. Bospacraet uncno npodeccuit, npyn oBnageHum KoTopbiMmm TpebyeTca xopoluas
6a3o0Bas NOAroTOBKa B 06/1aCTV BEPOATHOCTM U CTaTUCTMKM, TaKasA NOArOTOBKa BayKHa AR NPOA0/IKEHUSA
06pa3oBaHMA 1 A4N1A ycrnewHol NpodeccMoHanbHOM Kapbepbl.

Ka)'K,D,be/'I 4yesioBeK NOCTOAHHO NPUHKUMAET pelleHNnA Ha OCHOBE MMEIOLWNXCA Y HETO AaHHbIX. A ana
ob6ocHOBaHHOIO NPUHATUA pelleHnAa B YCNOBUAX HEAOCTAaTKa NN n36bITKa MHd)OpmaLI,VIVI HeO6XOAMMO B
TOM 4Yucne xopowo Cd)OpMVIpOBaHHOE BEPOATHOCTHOE U CTAaTUCTUYECKOE MbllUNEHUE.

MIMeHHO NO3TOMY OCTPO BCTasla He0bX04MMOCTb CHOPMUPOBATL Y 0ByYatoWMXCA PYHKLMOHANbHYIO
rPamMOTHOCTb, BK/IOYAIOLLYIO B Ce6A B KaUecTBe HEOTbEM/IEMOW COCTaBAAIOLWEN YMEHNE BOCNPUHUMATb
N KPUTUYECKM aHan3npoBaTb MHGOPMaLMIO, MPeaCcTaBAEHHYIO B Pa3/IMYHbIX OpMax, MOHUMATb
BEPOATHOCTHbIV XapaKTep MHOTUX PeasibHbIX MPOL,ECCOB M 3aBUCMMOCTEN, NPOM3BOAMUTL NpoCTewne
BEPOATHOCTHbIE PacYéThI.

3HaKOMCTBO B y4ebHOM Kypce C OCHOBHbIMW NpUHLMNAaMK cbopa, aHann3a U NpeacTaBAeHUs AaHHbIX U3
pa3nYHbIX chep KM3HM obLLecTBa U rocyaapcTsa NnpuobLiaeT oby4aroWwmxca K 06LLecTBEHHbIM
MHTepecam. M3yyeHne OCHOB KOMBMHATOPMKM Pa3BMBAET HABbIKM OpraHusauun nepebopa n NoacyéTa
yncna BapMaHTOB, B TOM YMC/Ie B NPUKAAAHbIX 3a4a4ax. 3HAKOMCTBO C OCHOBamMM Teopun rpados
CO343ET MmaTeMaTUYecKnit pyHaamMeHT g GopMMPOBaAHMA KOMMETEHLMN B 061acTM MHOOPMATUKN U
UMPPOBbIX TEXHONOTMIA. MPU N3yYeHUM CTaTUCTUKM U BEPOATHOCTM 0borallatoTca NpeacTaBieHns
06YyYaloLMXCA O COBPEMEHHOWN KapTUHE MUPa U METoAaX ero nccaefoBaHusa, GopmmpyeTcs NOHMMaHNe
PONIN CTAaTUCTUKM KaK UCTOYHMKA COLMANbHO 3HAaUYMMOM MHGOPMALLMM U 3aKNaLblBAOTC OCHOBDI
BEPOATHOCTHOMO MbILW/EHWUA.

B cooTBETCTBUM C AaHHBIMU LLENAMM B CTPYKTYpeE Nporpammbl y4ebHOro Kypca «BepoaTHOCTb U
CTaTUCTMKa» OCHOBHOrO 06Luero 06pasoBaHuA BbiAeeHbl Cleaylolme CoOAepKaTeNbHO-MeToMYeckune
NvHuK: «MpeactaBneHne 4aHHbIX U ONUcaTebHaA CTaTUCTUKA», «BEPOATHOCTLY, «DIeMEHTb!
KOoMbUHaTOpUKKN», «BBeaeHue B Teoputo rpadosy.

CopeprkaHune nnHUK «MNpeactaBieHne AaHHbIX U onNucaTesibHaa CTaTUCTUKA» CYKUT OCHOBOM AN
$OopMMPOBaAHUA HABLIKOB PaboTbl C MHGOPMALLMEN: OT YTEHUA U UHTEPNpPeTaLMn MHGOPMALLMMK,
npeacraBneHHoM B Tabaumuax, Ha guarpammax v rpadukax, go cbopa, npeacraBneHMa U aHaNM3a
[OaHHbIX C UCNO/Ib30BaHMEM CTaTUCTUYECKUX XapaKTEPUCTUK CpeaHUX U paccemBaHusa. PaboTan ¢
AaHHbIMUK, 0ByYatoWMECs YYaTCa CUMUTLIBATL M MHTEPMNPETMPOBATL AaHHbIE, BblABUraTh,
apryMeHTMpOBaTb U KPUTMKOBATbL NPOCTEMLLME TMNOTE3bl, Pa3MbIWAATL HAaA daKTopamu,
BbI3bIBAOL MMM U3MEHUYMBOCTb, M OLEHMBATL UX BAUAHWE HA pacCMaTpPMBaEMble BEMYMHbBI U MPOLLECChI.

MHTyMTI/IBHOG npeacrasneHne o cnyqaﬁHoﬁ M3MEHYNBOCTU, UCChegoBaHUE 33KOHOMepHOCTEI\/’1 n
TEHAEHLLMVI CTaHOBUTCA MOTMBMpyPOLU,el‘a OCHOBOM AnAa nsyyeHna teopun BepOFITHOCTEVI. bonbwoe



3HaYeHue NMeloT NpaKTUYecKue 3a4aHns, B YaCTHOCTM ONbITbl C KNAaCCUYECKUMU BEPOATHOCTHLIMMU
MOAEeNIAMMU.

MoHATME BEPOSATHOCTU BBOAUTCA Kak Mepa npaBaonoaobus ciydyanHoro cobbitua. Mpu nsydeHum
yyebHoro Kypca oby4yatomeca 3HaKOMATCA C NPOCTENLNMMN METOAAMMU BbIYUCIEHUA BEPOATHOCTEN B
C/ly4aiHbIX 3KCMEPMMEHTaX C PaBHOBO3MOXHbIMU 3/IeMEHTAPHbIMU UCXOAaMU, BEPOATHOCTHLIMMU
33aKOHaMM, NO3BO/IAIOLWMMM CTaBUTb U pellaTb Bosee cnoXKHble 3a4a4n. B yuebHbIl Kypc BXoaAaT
Haya/bHble NPeACTaBNAEHNA O CAYYalHbIX BEIMYMHAX U UX YUC/IOBbIX XapaKTEPUCTUKAX.

B pamkax y‘-IE6HOFO KypcCa ocyuliectsnAaeTca 3HaKOMCTBO o6yqa|ouj,mxcn C MHOXXeCTBaMMn N OCHOBHbIMU
onepaunaAmMmmn Haa MHOXeCTBaMU, PaCCMaTPUBAOTCA MPUMepPbl NpUMeHeEHNA ANA peleHnAa 3a4a4, a
TaKXe NCnoJsib30BaHMA B APYIrNX MaTeMaTUHYECKUX KypCax U y‘-IE6HbIX npegmeTax.

B 7-9 Knaccax usyyaetcs yu4ebHbI Kypc «BepoaTHOCTb M CTaTUCTUKA», B KOTOPbIN BXOAAT Pa3genbl:
«MpeacraBneHme JaHHbIX U ONUcaTeNbHaA CTaTUCTUKa», « BePOATHOCTbY, «DNeMeHTbl KOMBUHATOPUKNY,
«BBeaeHue B Teopuio rpacdos».

Ha nsyyeHue yyebHoro Kypca «BeposTHOCTb M cTaTUCTUKA» oTBoamTcs 102 yaca: B 7 Knacce — 34 yaca (1
yac B Hegeno), B 8 Knacce — 34 yaca (1 yac B Hegento), B 9 Knacce — 34 yaca (1 yac B Hegento).



COOEPHAHUNE OBYYEHUA

7 KNACC

MpeactaBneHne AaHHbIX B BUAE Tabanu, guarpamm, rpadunkos. 3anoaHeHune Tabanu, YTeHne u
nocTpoeHue anarpamm (cTonbuKoBbIX (CToNBYATLIX) U Kpyrosbix). YTeHne rpadmKoB peasnbHbIX
npoueccos. N3BneyeHne nHbopmaLmm U3 guarpamm v Tabauu, UCNONAb30BaHNE U UHTEpPNpeTauna
OaHHbIX.

OnucaTtenbHana CTaTUCTUKa: cpeaHee apudmeTuyeckoe, meamaHa, pasmax, Haubosbluee M HanmeHbllee
3HauYeHMA Habopa YNCNOoBbIX AaHHbIX. [pUMepbl CAy4atHOM U3MEHUYMBOCTH.

CnyyaiHblit 3KCNepuMeHT (onbIT) 1 ciyyaitHoe cobbiTue. BepoAaTHOCTb M YacToTa. Posb ManoBepPOATHbLIX
M NPaKTUYECKM AOCTOBEPHbIX COBLITUIA B Npupoae v B obuiectse. MoHeTa U UrpasibHas KOCTb B Teopumn
BEPOATHOCTEN.

Mpad, BepwnHa, pebpo. CTeneHb BepLWUHbI. Ynucno pébep n cymmapHas cTeneHb BEPLUMH.
MpeacTtaBnaeHne o cBA3ZHOCTU rpada. Lienu u umkabl. MyTtn B rpadax. 06xoa rpada (snnepos nyTo).
MpeactasneHme 06 opneHTMpoBaHHOM rpade. PeleHne 3a4a4 C NOMOLLbIO rpadoB..

8 KNTIACC

MpeacTaBneHue gaHHbIX B BUAE Tabauu, guarpamm, rpadmkos.

MHOKeCTBO, 3/IeMeHT MHOXeCTBa, NoAMHOXKecTBO. Onepauym Hag MHOXKeCTBaMMu: O6'bELI,MHEHMe,
nepecevyeHune, gonoaHeHue. CsolicTBa onepau,mﬁ Had MHOXeCTBaMu: nepemectutesibHoe,
coyeTaTenbHOe, pacnpeaenmtenibHoe, BKAOYEHMA. icnonb3oBaHue rpad)mqecr(oro npeacrasneHUA
MHOXEeCTB 414 ONNCaHUA peasibHbIX NPOLECCOB U FIBHEHMﬁ, npu peweHnn 3agad.

M3mepeHune paccemBaHMA AaHHbIX. lucnepcua U CTaHZapPTHOE OTK/IOHEHWE YNCI0BbIX HAabopoB..
Ovarpamma paccenBaHms.

dnemeHTapHble cobbITUA cnydaHoro onbiTa. ChyyaliHble cobbiTUA. BeposTHOCTU cobbITM. OnbIThbl €
PaBHOBO3MOXHbIMW 31eMeHTapHbIMKN cOBbITUAMU. CydanHbI BbiGop. CBA3b MeXAY Ma/IOBEPOATHLIMM
W NPAKTUYECKN AOCTOBEPHbIMU COBLITUAMMK B NpUpPoae, obLiecTBe M HayKe.

[Jepeso. CBOICTBa AepeBbeB: eANHCTBEHHOCTb MYTH, CYLLECTBOBAHME BUCAYEN BEPLUUHDI, CBA3b MEXAY
YMCAOM BEPLLMH M Yncaom pébep. MNpaBuano ymHoOXKeHUA. PelueHmne 3aga4 ¢ NOMoLLbio rpados.

MpoTnBONONOXKHbIE COObITUA. [inarpamma dinnepa. O6beanHEHME U NepeceyeHne cobbITUN.
HecoBmecTHble cobbiTns. Dopmyia CNoXKeHUs BEPOATHOCTEN. YCI0BHAsA BEPOATHOCTb. [paBuio
YMHOeHuA. HesaBucumsble cobbiTusA. MNpeacraBneHune skcnepMmeHTa B BUAe AepeBa. PelweHune 3aaa4
Ha HaxoXKAEeHMe BEPOATHOCTEN C MOMOLLbIO AepPeBa C/y4alHOro 3KCNepumMeHTa, Anarpamm diniepa.

9 KNACC



MpeAacTaBneHMe AaHHbIX B BUAe Tabaumu, anarpamm, rpaduKos, MHTepnpeTaums gaHHbIX. YteHue n
noctpoeHue Tabauu, anarpamm, rpadpMKoB No peanbHbIM AaHHbIM.

MepectaHoBKM 1 pakTopmran. CoveTaHUs 1 YMCNOo codeTaHuin. TpeyronbHuUK Mackans. PeweHune 3agay c
MCMONb30BaHNEM KOMBMHATOPUKMU.

FreomeTpuyeckas BepoATHOCTb. CaydaliHblii BbIGOP TOUKM U3 GUTYypbl HA NIOCKOCTU, U3 OTPE3Ka U U3
[AYTU OKPYXKHOCTW.

UcnbiTaHme. Ycnex u Heyaada. Cepua ncnbiTaHuii A0 nepsoro ycnexa. Cepusa ncnbiTaHuii bepHynnu.
BepoaTHOCTU cOBbITUIM B cCEPUM UCMbITAHWUI BepHynaun.

CnyyaiiHas BeIMUMHA U pacnpeaeneHne BepoaTHocTen. MaTemaTuyeckoe OXUAaHNE N aucnepcus.
Mprmepbl MaTEMATUYECKOTO OXUAAHUA KaK TEOPETUYECKOro cpeaHero 3Ha4eHnsa BeIMYMHBI.
MaTtemaTnyeckoe oXKuaaHue u SUCNepcus Cay4amHon BENMYMHbBI «4MUCI0 YCNEXOB B CEPUMN UCTbITaHU
bepHynnm».

MoHATME 0 3aKoHe 60/bLWNX YMcen. M3mepeHne BEPOATHOCTEN C NMOMOLLbIO YacToT. Posb 1 3HaYeHue
3aKoHa 60AblumMx YMcen B npupoae 1 obuiecrse.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA MPOTPAMMbI YHEBHOIO KYPCA «BEPOATHOCTb U
CTATUCTUKA» HA YPOBHE OCHOBHOTI'O OBLLIENO OBPA3OBAHMA

JTINYHOCTHBbIE PE3Y/IbTATHI

JIMYHOCTHbIE pe3ynbTaTbl OCBOEHUS NMPOrPamMMbl y4ebHOro Kypca «BepoAaTHOCTb M CTaTUCTUKA»
XapaKTepusyloTca:

1) naTproTHYECKoe BOCMUTAHME:

NPosBAEHUEM MHTEpPEeca K MPOLLJIOMY M HAaCTOALWLEMY POCCUIACKOWM MaTEMATUKM, LLEHHOCTHbIM
OTHOLUEHUEM K AOCTUXKEHMAM POCCUACKUX MaTEMATUKOB U POCCUINCKO MaTEMATUUYECKOM LKOJIbI, K
NCMNOIb30BaHUIO 3TUX AOCTUXKEHUI B APYrUX HayKax U NpUKAagHbix chepax;

2) rpa*xgaHCcKoe n 4yxXxoBHO-HpPaBCTBEHHOE BOCNUTAHUE!

FOTOBHOCTbIO K BbINOJIHEHWNIO 06A3aHHOCTEN rpaxKgaHMHA U peannsaunmn ero npas, NpeacTaBNeHnem o
MaTeEMATMYECKNX OCHOBaX PYHKLMOHMPOBAHMA Pas3INYHbIX CTPYKTYP, ABNEHUI, Npoueayp
rpaxgaHckoro obuecTsa (Hanpumep, BbI6OPbI, ONPOCHI), FOTOBHOCTbIO K OBCYKAEHUIO 3TUYECKUX
npobnem, CBA3aHHbIX C MPAKTUYECKUM NPUMEHEHNEM LOCTUKEHWUIN HayKM, OCOSHAHMEM BaXKHOCTU
MOPa/IbHO-3TUYECKMX NPUHLMMOB B AEATENBHOCTU YY4EHOTO;

3) TpyaoBOe BOCNMTaHMUE:

YCTaHOBKOM Ha aKTMBHOE y4acThe B PELUEHMM NPAKTUYECKUX 33434 MaTeMaTUYeCKOM HanpPaBAeHHOCTH,
OCO3HaHWEM BaXKHOCTU MATEMATUYECKOrO 06pa30BaHMA HA NPOTAXKEHUN BCEMN KU3HU ANA YCNELWHON
npodeccMoHaibHOMN AeATENbHOCTU U Pa3BUTUEM HEODOXOAUMbIX YMEHWUIA, 0CO3HAHHbIM BbiIBOpoM M
NoCcTpOeHEeM UHAMBUAYANbHOM TPAEKTOPMM 06Pa30BaHMA U KUIHEHHbIX NMAAHOB C YYETOM NNYHbBIX
NHTEPeCcoB U 06LLECTBEHHbIX NOTpebHOCTEN;

4) 3CTETUYECKOE BOCNUTaHKE:

CNOCOBHOCTbLIO K SMOLIMOHA/IbHOMY 1 3CTETUYECKOMY BOCNPUATUIO MaTeMaTUYECKMX 06beKTOB, 3aaY,
peLIeHNI, PaccyaeHni, YMeHN0 BUAETb MaTeEMaTUYECKME 3aKOHOMEPHOCTU B UCKYCCTBE;

5) UEeHHOCTM Hay4YHOro NO3HaHUA:

opueHTaumel B 4eATeNbHOCTM HA COBPEMEHHYIO CMCTEMY Hay4YHbIX NpeacTaBaeHnii 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUA YesIOBEKA, MPUPOAbI M 06WEeCTBa, NOHMMAHUEM MAaTEMATUYECKOW HayKK
KaK cdepbl YyesioBeyecKom AeATeNbHOCTH, 3TANoB e€ PasBUTUA U 3HAYMMOCTU AN Pa3BUTUA
UMBUAIN3ALMM, OBNIALEHNEM A3bIKOM MAaTEMATUKM U MaTeMATUYECKON KyNbTypOoM Kak CpeacTBOM
NO3HaHUA MUpa, OBAAAEHNEM NPOCTENLLMMMN HAaBbIKAMWN UCCNEA0BATE/IbCKOMN AeATeNbHOCTY;

6) dM3nyeckoe BocnmTaHne, GOPMUPOBAHME KyAbTypPbl 340POBbA U 3MOLMOHAALHOTO 61arononyymsa:

rOTOBHOCTbIO NPUMEHATH MaTEMATUYECKME 3HaHWUA B MHTEPEecax CBOero 340p0BbA, BeeHMWsA 340P0BOro
06pasa Xn3Hu (340poBoe NuTaHue, cbanaHCMPOBaHHbIN PEXKMM 3aHATMIN U OTAbIXA, PErynapHasn



dun3nYecKkan aKTMBHOCTb), CGOPMMUPOBAHHOCTLIO HaBblKa pedaeKkcun, NpUsHaHMem CBOEro npasa Ha
OLUMBKY M TaKOro e npasa ApPYyroro 4Ye0BekKa;

7) aKoNornyeckoe BOCNUTaHUe:

opmeHTaumeﬁ Ha NpUMeHeHNnEe MmaTeMaTUYeCKnNX 3HaHUM Ana peweHmnAa 3agad B obnactn COXPaHHOCTHN
OKpYy)KatoLLel cpeabl, NJ1aHMPOBAHNUA MOCTYMKOB U OLEHKM UX BO3SMOXKHbIX NOCNEACTBUI A8
OKpY’KatloLen cpesbl, 0CO3HAHNEM rN06aNbHOMO XxapaKTepa 3KONOrMYECKUX NPobaem M NyTel nx
pelleHus;

8) aganTauma K U3MEHSAIOLWMMCA YCI0BUAM COLMANbHOW U NPUPOAHON cpeabl:

FOTOBHOCTbIO K AE€MCTBMAM B YC/IOBUAX HEONPEAEeNEHHOCTU, NOBbILLEHMIO YPOBHSA CBOEMN
KOMMNETEHTHOCTU Yepes NPaKTUYECKYo AeATEeNbHOCTb, B TOM YMC/Ie YMEHUE YUUTLCA Y APYTUX Nt0AeN,
npuobpeTaTb B COBMECTHOM AeATE/IbHOCTU HOBbIE 3HaHUSA, HAaBbIKM U KOMMNETEHLUW U3 OMNbITa 4PYIUX;

HeobXo4MMOCTbIO B POPMMPOBAHUM HOBbIX 3HAHUI, B TOM YMcae GOpPMYIMPOBaATb UAEMN, MOHATUS,
rmnoTesbl 06 06beKTax U ABNEHUAX, B TOM YMC/E paHee HEM3BECTHbIX, 0CO3HaBaTb AebULMUTbI
COBCTBEHHbIX 3HAHW M KOMNETEHTHOCTEN, NNAHNPOBATbL CBOE PAa3BUTHE;

CNocobHOCTbIO 0CO3HaBaTb CTPECCOBYIO CUTYaLMIO, BOCMPMHUMATD CTPECCOBYHO CUTYaLLMIO KaK Bbi30B,
TpebyloLWmMit KOHTPMEP, KOPPEKTMPOBATL MPUHMMAEMbIE PeLLeHMUA U AeNcTBUA, opMyanpPoBaTb U
OLLeHMBaTb PUCKU 1 NOCieacTenA, GOPMMPOBaTH OMbIT.

METAMNPEOMETHbIE PE3Y/IbTATbI

Mo3HaBaTesibHble YHUBEPCasbHble y4ebHble AelcTBmA

BasoBble fornyeckne AencTema:

®  BbIABAATb U XapaKTePU30BaTb CYLLLECTBEHHbIE MPU3HAKM MaTEMATUYECKMX 0O BEKTOB, MOHATUI,
OTHOLUEHUI MeXAY NOHATUAMM, GOPMYINPOBATL ONpeae/ieHNA NOHATMIA, yCTaHaBAMBaTb

CYLLECTBEHHbIM NPU3HaK KnaccudpuKalumm, oCHOBaHUA 418 0600LEeHNS U CPAaBHEHUS, KpUTEPUN

npoBOAMNMOIo aHaAn3a;

®  BOCMPMHUMAaTb, GOPMYANPOBATL N NPeobPa30BbIBaTL CYKAEHUA: YyTBEPAUTE bHbIE U
oTpuuaTesbHble, eANHUYHbIE, YaCTHble U 0bLINe, YCNOBHbIE;

®  BbIABAATbL MaTeMaTMYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3M N NPOTUBOPEUMA B GaKTax,
[JaHHbIX, HABNOAEHUAX U YTBEPKAEHUAX, MPeaaraTb KPUTEPUN AN BbIABAEHUA
3aKOHOMEPHOCTEN M NPOTUBOPEYMIA;

® [OeNaTb BbiBOAbI C UCNMNOJ/1Ib30BaHMEM 3aKOHOB JNIOTMKKN, 0eAYKTUBHbLIX U UHOAYKTUBHbIX
ymoaaxmoquMﬁ, yMO3aKJ'II'OHEHMl\;1 Nno aHaNoruu,

e pa3bupaTtb A0Ka3aTeNbCTBA MaTEMATUUYECKUX YTBEPKAEHMUI (MpAMbIe 1 OT MPOTUBHOIO),
NPOBOAUTb CAMOCTOATEIbHO HEC/IOXHbIe A0Ka3aTeNbCTBa MaTeMaTUYECKUX GaKToB,



BbICTPAMBaTb aprymeHTaLmio, NPMBOAUTL NPUMEPBI M KOHTPNPUMEpPbI, 060CHOBbIBaTb
COOCTBEHHbIE pacCyXKaeHus;

e BblbMpaTb cnocob pelleHna y4ebHOM 3a4a4m (CpaBHMBaTb HECKO/IbKO BapnaHTOB pelleHus,
BbIBMpaTb Hanbonee NOAXOAALLNIN C YYETOM CAMOCTOATE/IbHO BblAENEHHbIX KpUTEpUEB).

BazoBble UccnefoBaTenbCKMe AeNCTBUA:

®  1CMNO/b30BaTb BONPOCHI KaK UCCef0BaTeNbCKUIA MHCTPYMEHT NO3HaHUA, GOpPMyanpoBaTh
BOMpPOChI, GUKCUpyloLWme NpoTuBopeyne, npobaemy, CamoCTOATENbHO YCTaHaBANBaATb MCKOMOE
W faHHoe, opMMPOBaATL FMNOTE3Y, APIrYMEHTMPOBATL CBOK NO3ULMIO, MHEHUE;

® pPOBOAUTbL MO CAMOCTOATE/IbHO COCTAaBIEHHOMY NaHY HEC/I0XKHbIN 3KCNepUMeHT, Hebosblloe
nccneoBaHMe No YCTaHOBNEHUIO 0COBeHHOCTe MaTemaTnYeckoro o6beKkTa, 3aBMCMMOCTEN
06BEKTOB MeKay cobol;

e camocToATesIbHO GopMyanpoBaTb 0606LLLEHNA 1 BbIBOAbLI MO pe3y/ibTaTam NpoBeAEHHOro
HabnloAeHNA, UccNefoBaHNUs, OLEHNBATb AOCTOBEPHOCTb NOJIyYEHHbIX pe3y/bTaToB, BbIBOAOB
n o0bobueHn;

® TPOrHO3MpoBaTb BO3MOXHOE pa3BUTUNE NPoLUECCa, a TaKXKe BblABUIaTb NPeanoaoxKeHnAa o ero
Pa3BUTUN B HOBbIX YC1OBUAX.

PaboTa c MHpopmaumeii:

®  BbIIBAATb HEAOCTATOYHOCTb M M3OLITOYHOCTb MHPOPMALMU, AaHHbIX, HEOOXOANMbIX A5
peleHuns 3agauu;

e Bbl6MpaTh, aHANM3NPOBATbL, CUCTEMATM3NPOBATL N MHTEPNPETUPOBATL MHOPMALLUIO
pa3NNyHbIX BUAOB M pOpM NpeacTaBieHuUs;

e BblIOMpaTb GopMy NpeacTaBAeHN MHOOPMALUM U NANOCTPUPOBATL PeLlaeMble 33434M
cXemamu, Auarpammamm, MHoM rpadmKoi n nx KombUHaunamu;

®  OLEHMBaTb HaAEXHOCTb MHPOPMALMKN NO KPUTEPUAM, NPEANOKEHHbBIM YUMTENEM UK
chopMYyNMPOBAHHBIM CAMOCTOATE/IbHO.

KOMMYHUKATUBHbIE YHUBEPCa/IbHbIE Y4ebHble AelCTBUA:

L BOCNPUHMMATb U d)OpMyﬂVIpOBaTb CyXAeHunA B COOTBETCTBUUN C YCZIOBUAMU U LLenAMU 06UJ,EHVIH,
ACHO, TOYHO, I’PAaMOTHO BblpPaXaTb CBOKO TOYKY 3peHUNA B YCTHbIX U MUCbMEHHbIX TEKCTaX, AaBaTb
NOACHEHMA NO XOo4Yy peweHnA 3a4a4n, KOMMEHTUPOBATb ﬂOﬂy‘-IeHHbIVI pe3ynbTar,

e B Xoge obCcyAeHUA 3a4aBaTb BONPOCHI MO CyLWecTBY 0bcy»Kaaemoi Tembl, Npobaemsl,
pelaemoit 3a4a4u, BbICKa3biBaTb MAEU, HalleleHHble Ha NOUCK peLleHns, CONoCcTaBAATb CBOU
CYMKAEHUA C CYXKAEHUAMM APYTUX YYaCTHUKOB AManora, obHapy»KmnsaTtb pasiMume n cxoacTso
no3uunii, B KOppekTHOM dopme GopMyIMPOBaTb Pa3HOI/IacuA, CBOM BO3PAXKEHUS;



® MpeAaCTaBNATb Pe3y/ibTaTbl PELIeHUs 334a4M, SKCNEPUMEHTA, UCCIEA0BAHUA, MPOEKTA,
CaMOCTOATE/IbHO BbI6GMPaTb GOPMAT BbICTYNEHUA C YY4ETOM 33434 NPE3EHTaLUM U
0CcobeHHOCTeM ayanuTopuu;

° NOHUMATb U UCNONb30BaTb NPEMMYLLECTBA KOMaH,D,HOVI n MH,D,MBM,D,yaﬂbHOl)'I paGOTbI npu
peweHnn yLIe6HbIX MaTeMmaTn4eCKknxX 3agay;

® MpPUHMMaTb Lle/Ib COBMECTHOW AeATeNbHOCTH, N1aHNPOBaTb OpraHM3aLmMio COBMECTHOM paboThl,
pacnpeaenatb BUAbl paboT, AorosapmBaTbhca, 06Cy»KAaTh NpoLecc U pesynbtaT paboTsl,
0606LLaTb MHEHMA HECKOIbKUX Nt0AeN;

®  y4yacTBOBaTb B rPynnoBbix Gopmax paboTbl (0bCy:KaAeHUs, 0BMEH MHEHUAMU, MO3FOBble
LWUTYPMbl U APYrue), BbIMOJHATL CBOIO YacTb PaboTbl M KOOPANHUPOBATL CBOM AENCTBUSA C
APYrMMU YleHaMM KOMaHZAbl, OLLeHMBaTb KayecTBO CBOEro BK/aAa B 06U NPoAYKT No
KpuTepuam, cGopmMynnmpoBaHHbIM y4aCTHUKaMKN B3aUMOAENCTBUA.

PerynatuBHble yHUBEpPCabHble yuebHble AelcTBUA

CamoopraHusaumsa:

®  CaMOCTOATE/NIbHO COCTaB/ATb MJIaH, aArOPUTM peLleHns 3a4a4m (Man ero 4acTb), BbibMpaTthb
Cnocob pelleHnnA ¢ yYY4ETOM UMEIOLLIUXCA PECYPCOB M COBCTBEHHbIX BO3MOMXKHOCTEMN,
apPrymeHTMpOBaTb M KOPPEKTUPOBATL BapUaHTbl PeLeHU C yY4ETOM HOBOM MHPOPMaLUK.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIN MHTENNEKT:

e BNageTb cnocobamm camonpoBeEpPKU, CAMOKOHTPOAS NpoLecca 1 pesyabTaTa peleHuns
MaTeMaTUYeCcKol 3a4a4m;

® npeaBuaEeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MPU peLleHnmn 3a4a4n, BHOCUTb
KOPPEKTUBbLI B AeATE/IbHOCTb Ha OCHOBE HOBbIX 0OCTOATENbCTB, HalAEHHbIX OLWNOOK,
BbISIB/IEHHbIX TPYAHOCTEN;

® OLEHMBaATb COOTBETCTBME pe3y/ibTaTa AeATe/IbHOCTU NOCTaBAEHHON LEen 1 YCA0BUAM,
06bACHATL NPUUNHDBI AOCTUMEHMA UAU HEAOCTUMKEHUA LIEIN, HAXOANUTb OWMBKY, AaBaTb OLUEHKY
NPMOBPETEHHOMY ONbITY.

MPEOAMETHBbIE PE3Y/IbTATHI

K KOHUy 06y4eHuMA B 7 Knacce obyyatowmitca NoNyyunT caeaytolme npeameTHble pesynbTathl:

YuTatb nHbOpMaLMIO, NpeacTaBieHHYI0 B Tabaunuax, Ha Anarpammax, NpeactaBnaTb JaHHbIe B BUAE
Tabauu, CTpouTb Anarpammobl (CTonbuKosble (cTonbuaTbie) U Kpyrosble) MO MaccuBam 3HaYEHUNA.



Onu1cbIBaTb M MHTEPMNPETUPOBATL peasibHble YNC/IOBbIE AaHHbIe, NPeACTaB/eHHbIe B Tabanuax, Ha
Anarpammax, rpadumkax.

Mcnonb3oBaTb 419 ONUCAHUA AaHHbIX CTAaTUCTUYECKNE XapaKTEPUCTUKIU: cpeaHee apudmeTuyeckoe,
meamnaHa, Haubosbllee U HaMMeHbLLEee 3HAYeHUs, pa3max.

MUmeTb npeacrasneHne o cnyqaﬁHoﬁ MU3MEHYNBOCTUN Ha Npumepax UeH, ¢M3VI‘-IECKMX BE€/INYUH,
daHTponomMmeTpunuyeCknx AaHHbIX, UMeTb NpeacTaBieHne o CTaTUCTUYECKOM yCTOVI‘-WIBOCTVI.

K KOHLy 0byyeHuMA B 8 Knacce 0byyatoWMnca NoayumT cnegytowme npeamMmeTHble pesyabTaThl:

MN3BnekaTb M Npeobpa3oBbiBaTh MHGOPMaLMIO, NPEACTaBAEHHYIO B BUAe Tabauvu, guarpamm, rpadpmKkos,
npeacTaBAATb AaHHbIE B BUAE Tabauu, guarpamm, rpapuKkos.

OnucbIBaThb AaHHbIE C MOMOLLbIO CTaTUCTUYECKUX NOKa3aTeei: CpeaHUX 3HaYeHU U Mep paccemBaHus
(pasmax, ancnepcuna U cTaH4APTHOE OTK/IOHEHMe).

HaxoauTb 4acTOTbl YACNOBbIX 3HAYE€HMIN U YAacTOTbl COObLITUIA, B TOM YMCAEe NO pe3ysibTaTam U3MepPeHuit 1
HabnoaeHUN.

Haxoautb BEPOATHOCTU cnyanlelx cobbITHIA B onbITax, 3HaA BEPOATHOCTU 3I1IEMEHTAPHDbIX CO6bITMl‘;1, B
TOM 4YucCne B ONbiTax C PaBHOBO3MOXXHbIMU 3/1IEMEHTAPHbLIMUA cobbITUAMM.

Mcnonb3oBaTh rpaduyeckre MoAeNn: 4ePeBo CAy4aliHOro aKCNepMMEHTa, guarpaMmel ditnepa,
yncaoBas NpAmas.

OnepunpoBaTb NOHATUAMM: MHOXKECTBO, MOAMHOXECTBO, BbIMO/IHATL ONepaLnm Ha4 MHOXECTBaMM:
O6'be,£l,MHEHMe, nepecevyeHne, ooNosIHEHNE, NEPEYHNCNATDL 3/IEMEHTbI MHOXECTB, MPUMEHATb CBOMCTBA
MHOXecCTB.

Mcnonb3oBath rpadmyeckoe npeacTaBieHne MHOMKECTB M CBA3EN MexXay HUMM AR ONUCaHuA
NPOL,ECCOB U ABAEHMUI, B TOM YMC/Ie NPU peLeHnN 33434 U3 APpYrux y4ebHbIX NpegMeToB U KYpCoB.

K KoHUy 06yuyeHuMs B 9 Knacce obyyarowmiica NoNyyYmT ciepytolme npegmeTHble pesynbTathl:

M3BnekaTb U NPeobpasoBbiBaTb MHGOPMALMIO, MPEACTABNEHHYIO B Pa3/IMYHbIX UCTOYHMKAX B BUAE
Tabauu, anarpamm, rpadpuKos, NpeacTaBAaTb AaHHble B BUAe Tabauu, anarpamm, rpaduKos.

Pewwatb 3a4aun opraHM3oBaHHbIM NepebopomM BapmnaHTOB, a TaK»Ke C UCMO/1b30BaHNEM KOMBUHATOPHbIX
npasua n MeToA0B.

Ncnonb3oBaTb onucaTebHble XapaKTePUCTUKKN ANA MACCUBOB YNCNOBbIX AaHHbIX, B TOM YUCAe cpeaHue
3Ha4YeHNA N MepPbl paccenBaHUA.

HaxoanTb 4acTOTbl 3HAYEHMI M YACTOTbI COOLITMA, B TOM YMC/Ie NOJIb3YACh pe3ynbTaTaMmn NPoBeaEHHbIX
nU3MepeHuin n HabaeHnin.

HaxoanTb BEPOATHOCTU CyYaliHbIX COBLITUI B M3YYEHHbIX OMbITaX, B TOM YUC/E B OMbITax C
PaBHOBO3MOXHbIMW 3N1EMEHTAPHbBIMU CODLITUAMM, B CEPUAX UCMbITaHUI 4,0 NEPBOro ycnexa, B cepuax
ncNbITaHUN bepHynnun.



MimeTb NpeacTaBaeHNE O C/IyYalHOM BENIMYMHE W O pacnpeaesieHnn BepoATHOCTEN.

MmeTb npeactaBneHne o 3akoHe 60/bLLINX YMcen Kak O MPoABAEHUM 3aKOHOMEPHOCTM B CyYaitHOM
M3MEHYMBOCTM 1 O PO/IU 3aKOHa 60/IbLUNX YMCen B Npupoae 1 obluecTse.



TEMATUYECKOE MNMJTAHMPOBAHUE

7 KNACC

Konunyectso yacos

INeKTPOHHbIe (LundpoBble)

Ne n/n HanmeHoBaHWe pa3aenios v Tem Nporpammbl

Beero KOHTpOnbHbIE MpaKTnueckue obpasoBaTe/ibHble pecypchbl

paboTbl paboThbl

1 MpeactaBneHne gaHHbIX 7 2 https://m.eds0o.ru/89N37X690
2 OnucaTenbHasA CTaTUCTUKA 8 1 https://m.edsoo.ru/1LSV4LDNF
3 CnyyaliHasa U3MeH4YNBOCTb 6 1 https://m.edsoo.ru/GWRMYO3Z0
4 BeepeHue B Teoputo rpacdos 4 https://m.edsoo.ru/ZC1IM6K 65
5 BepoaTHoOCTb M YacToTa cny4yaiHoro cobbitna | 4 1 https://m.edsoo.ru/H3K1SSMAW
6 O6ob6ueHne, cucTemaTmM3auma 3HaHNM 5 2 https://m.edsoo.ru/LFUSEKRS5F
OBLLEE KOJIMYECTBO YACOB MO NMPOTPAMME 34 2 5



https://m.edsoo.ru/LFUSEKR5F
https://m.edsoo.ru/H3K1S5MAW
https://m.edsoo.ru/ZC1IM6K65
https://m.edsoo.ru/GWRMYO3Z0
https://m.edsoo.ru/1LSV4LDNF
https://m.edsoo.ru/89N37X69O

8 KNIACC

Konunyectso 4yacos

DNeKTPOHHbIe (LndpoBble)

Ne n/n HavmeHoBaHuWe pa3aenos 1 Tem Nporpammel
Beero KOHTpOnbHbIE MpaKkTnyeckue obpasoBaTtenibHble pecypchbl
paboTbl paboTbl
1 MosTOpEHME Kypca 7 Knacca 4 https://m.edso0.ru/X3FZS77]T
OnucaTtenbHan cTaTUCTMKa. PaccensaHue
2 4 https://m.eds00.ru/SDX3YEE7C
OaHHbIX
3 MHoKecTBa 4 https://m.edsoo.ru/SGSLMI7R3
4 BepoAaTHOCTb cy4anHoro cobbiTus 6 1 https://m.edsoo.ru/LUSYQKXOL
5 BeeseHue B Teoputo rpados 4 https://m.eds00.ru/40G4X25TN
6 CnyyaiiHble cobbITUA 8 https://m.edsoo.ru/FSE58710K
7 0O606ueHne, cUCTEMaTU3aLLMA 3HAHUI 4 2 https://m.edsoo.ru/I37K3MSIF
OBLUEE KOJTIMYECTBO HYACOB MO NMPOrPAMME 34 2 1



https://m.edsoo.ru/I37K3MSIF
https://m.edsoo.ru/F5E58710K
https://m.edsoo.ru/4OG4X25TN
https://m.edsoo.ru/LU8YQKXOL
https://m.edsoo.ru/5GSLMI7R3
https://m.edsoo.ru/8DX3YEE7C
https://m.edsoo.ru/X3FZS77JT

9 KNIACC

Konunyectso 4yacos

INeKTPOoHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pa3aenos v Tem NPOrpammbl ero KOHTPObHbIE MpakTnueckme 06pa30BaTeNbHbIE PecypCb
paboTbl paboTbl
1 MosTOpeHwme Kypca 8 Knacca 4 https://m.edsoo.ru/F1SB2Q6TK
2 dnemeHTbl KOMOUHATOPUKK 4 1 https://m.edsoo0.ru/OTVIFYMOS
3 lfeomeTpuryecKkasa BEpOATHOCTb 4 https://m.edsoo.ru/JRA02MMJ7
4 WcnbitaHna bepHynam 6 1 https://m.edsoo.ru/PVPMDGFCN
5 CnyyaiiHaa Bean4YmHa 6 https://m.edsoo.ru/PC35SFWECN
6 0606LueHMe, KOHTPO/Ib 10 1 https://m.edsoo.ru/BBFTYCMQO
OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 34 1 2



https://m.edsoo.ru/BBFTYCMQ0
https://m.edsoo.ru/PC35FWECN
https://m.edsoo.ru/PVPMDGFCN
https://m.edsoo.ru/JRA02MMJ7
https://m.edsoo.ru/OTVIFYM08
https://m.edsoo.ru/F1SB2Q6TK




MOYPOYHOE MNJIAHMPOBAHUE

7 KNACC
KonnyecTso yacos
NaTa DNEKTPOHHbIE UndpoBbIe
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHusn obpa3oBaTesibHble pecypcbl
paboTbl paboTbl
MpeAacTaBaeHe AaHHbIX B
1 PeA A 1 https://m.edsoo.ru/TD2HPTMG9
Tabanuax
MpaKTMYyeckune BbIYUCIEHMA MO
2 P 1 https://m.edsoo.ru/X2RGHQ1BB
TabANYHbIM AaHHbBIM
M3BneyeHme 1 HTepnpeTaums
3 priperaty 1 https://m.edsoo.ru/OTIQCHHNA
TabINYHbIX AaHHbIX
4 MpaKTuyeckas pabota "Tabanub!" 1 1 https://m.eds00.ru/S3N8OVEXD
lpaduueckoe npeacrasneHme
aHHbIX B BUAE KPYroBbiX,
5 A Ac Kby 1 https://m.edsoo.ru/MLLFF0ZM1
CTONBMKOBBIX (CTONBYATLIX)
Anarpamm
YTeHune 1 NnocTpoeHme Anarpamm.
6 Mpumepbl Agemorpadryecknx 1 https://m.edsoo.ru/C6RLITDOX
anarpamm
7 1 1 https://m.edsoo.ru/ACLOVVHE2

MpakTnyeckana paboTa



https://m.edsoo.ru/ACL0VVHE2
https://m.edsoo.ru/C6RLJTDOX
https://m.edsoo.ru/MLLFF0ZM1
https://m.edsoo.ru/S3N8OV8XD
https://m.edsoo.ru/OT1QCHHNA
https://m.edsoo.ru/X2RGHQ1BB
https://m.edsoo.ru/TD2HPTMG9

"Onarpammbl”

Yucnosble Habopbl. CpeaHee
apupmeTnyeckoe

https://m.edsoo.ru/845QZEZDT

Yucnosble Habopbl. CpeaHee
apudmeTnyeckoe

https://m.edsoo.ru/DFE4DRPCS

10

MepgmaHa uncnosoro Habopa.
YCTOMUYMBOCTb MeAMaHbl

https://m.edsoo.ru/4EAJ9ZPVP

11

MepamaHa uncnosoro Habopa.
YCTOMUNMBOCTb MeauaHbl

https://m.edso00.ru/4QXDGJCWQ

12

MpaKTuyecKkas pabota "CpeaHue
3HayeHua"

https://m.edsoo.ru/CPUDVBO9D

13

Hanbonbluee n HaumeHblLLee
3HaYeHUs YncaoBoro Habopa.
Pa3max

https://m.edsoo.ru/8ZZ76 WFQ9

14

Hanbonbluee n HaMMeHbLLee
3HaYeHUA YncaoBoro Habopa.
Pasmax

https://m.edsoo.ru/VOQOBESO32

15

Haunbonbluee 1 HaMeHbllee
3Ha4YeHus YncnoBoro Habopa.
Pa3max

https://m.edsoo.ru/WYFB6QP21

16

KoHTposibHas paboTta no Temam
"MpeacTaBneHNE JaHHbIX.

https://m.edsoo.ru/7A3Z0WKUX



https://m.edsoo.ru/7A3Z0WKUX
https://m.edsoo.ru/WYFB6QP2I
https://m.edsoo.ru/VQOBESO32
https://m.edsoo.ru/8ZZ76WFQ9
https://m.edsoo.ru/CPUDVBO9D
https://m.edsoo.ru/4QXDGJCWQ
https://m.edsoo.ru/4EAJ9ZPVP
https://m.edsoo.ru/DFE4DRPC8
https://m.edsoo.ru/845QZEZDT

OnucaTenbHas CTaTUCTUKA"

CnyqaﬁHaﬂ M3MEHYNBOCTb

17 https://m.edsoo.ru/IMY2138AH
(npumepbl)
YacToTa 3HaYeHnit B maccuee

18 https://m.edsoo.ru/ WC8Q0907G
JaHHbIX

19 MpynnuposKa https://m.edsoo.ru/KBOV03AJO

20 McTorpammebl https://m.edsoo.ru/4KY4F1REM

21 McTtorpammebl https://m.edsoo.ru/UUHORALG9
MpakTuyeckana pabota "CnyyanHas

22 . https://m.edsoo.ru/LX2201R00
N3MEHYUBOCTb
lpad, BeplinHa, pebpo.

23 MpeacTaBneHme 334341 C MOMOLLbHO https://m.edsoo.ru/BYSFHBTIG
rpada
CTeneHb (BaNI@HTHOCTb) BEPLUUHDI.

24 Yucno pébep M cymmapHan cTeneHb https://m.edsoo.ru/LHYL8J4F1
BePLWMUH. Llenb 1 umKA

enb 1 uukA. MyTb B rpade.

25 4 4 y pad https://m.edso0o0.ru/OODUSZOEQ
MpeacrtasneHne o cBA3HOCTU rpada
MpeactasneHne 06

26 https://m.edsoo.ru/E4K0E836S

OPUEHTMPOBAHHbIX Fpadax



https://m.edsoo.ru/E4K0E836S
https://m.edsoo.ru/O0DUSZOEQ
https://m.edsoo.ru/LHYL8J4F1
https://m.edsoo.ru/BY5FHBTIG
https://m.edsoo.ru/LX22O1R00
https://m.edsoo.ru/UUH0RALG9
https://m.edsoo.ru/4KY4F1REM
https://m.edsoo.ru/KBOV03AJO
https://m.edsoo.ru/WC8Q0907G
https://m.edsoo.ru/1MY2138AH

Cny4yaiiHbIl onbIT U Cny4YaitHoe

27 1 https://m.edsoo.ru/MSWIWI7DH
cobbiTne
BeposaTHOCTb M YacToTa cobbITus.
Ponb manoBepoATHbIX M

28 P 1 https://m.edsoo.ru/9PVEDVAMM
NPaKTUYECKM AOCTOBEPHbIX
cobbITHiA B Npupoae 1 B obliecTse
MoHeTa 1 urpanbHas KoCTb B

29 . 1 https://m.edsoo.ru/CRO43AQ3Y
TEOPUU BEPOATHOCTEM
MpakTnyeckaa pabota "YacToTa

30 . 1 https://m.edsoo.ru/OUGEF4BOZ
BblNaAeHUs opna
KoHTpo/ibHana paboTa no Temam

31 "CnyyaliHas u3ameH4mBoCTb. Mpadbl. | 1 https://m.edsoo.ru/EOFHMQJK S8
BepoATHOCTb c/y4anHoro cobbitns”
MosTopeHune, o606LLeHME.

32 1 https://m.edsoo.ru/X4L7PQ26 W
MpeacraBneHne AaHHbIX
MoBTOpeHune, 0606LLEHNE.

33 1 https://m.edsoo.ru/HIRAKSLGC
OnucaTenbHas CTaTUCTUKA
MoBTOpeHune, 0606LLeHME.

34 . 1 https://m.edsoo.ru/UPOYNBVM?7
BepoAaTHOCTb cy4anHOro cobbiTus

OBLLEE KOJTMYECTBO HYACOB NO 34

NMPOrPAMME



https://m.edsoo.ru/UPOYNBVM7
https://m.edsoo.ru/H1RAK5LGC
https://m.edsoo.ru/X4L7PQ26W
https://m.edsoo.ru/E0FHMQJK8
https://m.edsoo.ru/0UGEF4BOZ
https://m.edsoo.ru/CRO43AQ3Y
https://m.edsoo.ru/9PVEDVAMM
https://m.edsoo.ru/MSWJWJ7DH

8 KNIACC

Konunyectso 4acos

Oarta DNEeKTPOHHbIE UndpoBbIe
Ne n/n | Tema ypokKa
Beero KoHTpo/sibHbIE MpaKkTnyeckne n3yyeHus obpa3oBaTesibHble pecypchbl
paboTbl paboTbl
MNpeacrasneHne aHHbIX.
1 Pea A 1 https://m.edsoo.ru/16PEOQ3Q2G
OnucatenbHaa cTaTUCTUKA
CnyyaMHas nsmeHUYnBocCTb. CpeaHue
2 y Pea 1 https://m.edso0.ru/Z0XC1OMLN
yncnosoro Habopa
CnyyvaiHble cobbiTua. BepoAaTHoCcTM 1
3 y P 1 https://m.edsoo.ru/RUI18V6UI
4acToTbl
Knaccuyeckme mogenu teopun
4 BEPOATHOCTEN: MOHETA U UrPasibHas 1 https://m.edsoo.ru/7LKM9IXC8W
KOCTb
5 OTKNOHEHUA 1 https://m.edsoo.ru/PIXXIGBIN
6 Oduncnepcua uncnosoro Habopa 1 https://m.edsoo. s t/OLWWNYS81A
CtaHAapTHOE OTK/JIOHEHWE YNCNO0BOrO
7 Aap 1 https://m.edsoo.ru/KYQY7LB3M
Habopa
8 Junarpammbl paccensaHuna 1 https://m.edsoo.ru/0T3KZ4PEO
9 MHOKecTBO, NOAMHOXECTBO 1 https://m.edsoo.ru/3Z7F1KG5T



https://m.edsoo.ru/3Z7F1KG5T
https://m.edsoo.ru/0T3KZ4PEO
https://m.edsoo.ru/KYQY7LB3M
https://m.edsoo.ru/OLWWNY81A
https://m.edsoo.ru/PJXXIGBJN
https://m.edsoo.ru/7LKM9XC8W
https://m.edsoo.ru/RUI18V6UI
https://m.edsoo.ru/Z0XC1OMLN
https://m.edsoo.ru/16PEO3Q2G

10

Onepauny Hag, MHOXKeCTBaMM:
obbeamHeHue, NnepeceyeHue,
LLONONHeHne

https://m.edsoo.ru/6U8SJHAAG

11

CeolicTBa onepauuii Hag,
MHOXEeCTBaMU: NepeMecTUTeIbHoE,
couyeTaTeNbHOE, pacnpenenunTenbHoe,
BKJ/IHOYEHUS

https://m.edsoo.ru/RGK5GD7DF

12

lpadmyeckoe npepcTaBneHme
MHOecTB

https://m.edsoo.ru/FIPIQ8U94

13

KoHTposibHasA paboTta no Temam
"Cratuctmnka. MHosxecTtsa"

https://m.edsoo0.ru/V7QDRQTBK

14

dnemeHTapHble cobbITUA. CnyyYaiHble
cobbITuA

https://m.edsoo.ru/SKFFTZ272

15

bnaronpuAaTcrTeytowme
anemeHTapHble cobbITUA.
BepoATHOCTM cObbITUIA

https://m.edsoo.ru/GOHXKPDLO

16

bnaronpuAaTcTeytowme
3/1eMeHTapHbIe CobbITUS.
BepoaTHOCTM cobbiTUi

https://m.edsoo.ru/TTTHGTF8R

17

OnbITbl C PABHOBO3MOKHbIMM
3/1eMeHTapPHbIMKN COBbITUAMM.
CnyyaliHblii BbIOOP

https://m.edsoo.ru/3AFBWH230QS

18

OnbITbl C paBHOBO3MOXXHbIMU
3/1IeMEHTAaPHbIMU cobbITUAMM.

https://m.edsoo.ru/YSYDJ6F5U



https://m.edsoo.ru/YSYDJ6F5U
https://m.edsoo.ru/3FBWH23QS
https://m.edsoo.ru/TTTHGTF8R
https://m.edsoo.ru/GOHXKPDL0
https://m.edsoo.ru/5KFFTZ2Z2
https://m.edsoo.ru/V7QDRQTBK
https://m.edsoo.ru/FIPIQ8U94
https://m.edsoo.ru/RGK5GD7DF
https://m.edsoo.ru/6U85JHAAG

CnyyaliHblii BbIOOP

MpaKTuyecKkas pabota "OnbITbl €

19 PaBHOBO3MOXHbIMMU https://m.edsoo0.ru/SZNXSVIYW
3/IeMeHTapHbIMMK cobbiTUAMN"

20 Jepeso https://m.edsoo.ru/Z4WOXOBK4
CBoicTBa AepeBa: eAMHCTBEHHOCTb
nyTW, CYLL,ECTBOBaHWNE BUCAYEN

21 y vt https://m.edsoo.ru/DH7ULRQ7T
BEPLUMHbI, CBA3b MEXKAY YMCIOM
BEPLUMH M Ynciom pébep

22 MpaBuao yMHOXKEHUA https://m.edsoo.ru/FLOULSJEL

23 MpaBnao yMHOXKEHMUA https://m.edsoo.ru/K76 VIZW4N

24 MpoTMBONONOXKHOE COBbITHE https://m.edsoo.ru/VUB6L9JA2

narpamma dinepa. O6veanHeHMe U

25 Avarp P . a https://m.eds00.ru/CXZ8KTXVE
nepeceyeHune cobbITUiA
HecoBmecTHble cobbiTua. Popmyna

26 . https://m.edsoo0.ru/S34J2UJIT
CNIOXKEHUs BEPOATHOCTEN
HecoBmecTHble cobbiTuaA. dopmyna

27 . https://m.edsoo.ru/VEK6UAQIK
CNIOXKEeHUA BEPOATHOCTEN
MpaBUaO YMHOMXKEHNA BEPOATHOCTEN.

28 YcnoBHasn BEPOATHOCTb. https://m.edsoo.ru/O2T3BGWHT

HesaBucumble cobbITUA



https://m.edsoo.ru/O2T3BGWHT
https://m.edsoo.ru/VEK6UAQIK
https://m.edsoo.ru/S34J2UJIT
https://m.edsoo.ru/CXZ8KTXVE
https://m.edsoo.ru/VUB6L9JA2
https://m.edsoo.ru/K76VI2W4N
https://m.edsoo.ru/FLOUL8J8L
https://m.edsoo.ru/DH7ULRQ7T
https://m.edsoo.ru/Z4WOXOBK4
https://m.edsoo.ru/SZNXSVJYW

MpaBuUIO YMHOMKEHWA BEPOATHOCTEN.

29 YcnoBHaA BEPOATHOCTD. 1 https://m.edsoo.ru/X8KILPRS5D
HeszaBucumble cobbITUA
MNpeactasneHne cnyvyanHoro

30 PeA y 1 https:/m.edsoo.ru/MFZN318XE
3KCNepumeHTa B BUAeE AepeBa
MpeAacTtaBneHue cayvyaimHoro

31 Ped y 1 https://m.edsoo.ru/RTUIXEOMZ
3KCNnepumeHTa B BUAe AepeBsa
MoBTOpeHMe, 0606LIEHNME.

32 MNpeacraBneHne gaHHbIX. 1 https://m.edsoo.ru/KDUFO3YNL
OnucaTtenbHas cTaTUCTUKA

33 MosTopeHue, ob6obueHune. Mpadbl 1 https://m.edsoo.ru/WX49KRDMH
KoHTponbHas paboTa no Temam

34 "CnyyvaiiHble cobbiTUA. BeposTHOCTb. 1 https://m.edsoo.ru/QF3GBW3C5
padbi"

OBLLEE KOJTMHECTBO HYACOB NO 34

MPOrPAMME



https://m.edsoo.ru/QF3GBW3C5
https://m.edsoo.ru/WX49KRDMH
https://m.edsoo.ru/KDUFO3YNL
https://m.edsoo.ru/RTUIXE0MZ
https://m.edsoo.ru/MFZN318XE
https://m.edsoo.ru/X8KILPR5D

9 KNIACC

Konunyectso 4yacos

Oarta DNEeKTPOHHbIE UndpoBbIe
Ne n/n | Tema ypoka
Beero KoHTpo/sibHbIE MpaKkTnyeckne n3yyeHus obpa3oBaTesibHble pecypchbl
paboTbl paboTbl
1 MNpeactaBneHne gaHHbIX 1 https://m.edsoo.ru/Q947AEIUQ
2 OnucaTtenbHas CTaTUCTUKA 1 https://m.edsoo.ru/Q4B57ES0Z
3 Onepauymm Hag, cobbITAMM 1 https://m.edsoo.ru/Z5QESNCFP
4 HesaBucmumocTb cobbiTUi 1 https://m.edsoo.ru/1XWOP3B8X
KomburHaTopHOe npaBmno
5 P P 1 https://m.edsoo.ru/JTHM41LV0S
YMHOMeHMA
MepectaHoBKu. dakTopuan.
6 P P . 1 https://m.edsoo.ru/ WHVL7QVEF
CoyeTaHMA 1 YNCNO CoYeTaHUI
7 TpeyronbHuK Mackans 1 https://m.edsoo.ru/GJICER7TYH
MpakTnyeckana pabota
"BbluMcieHne BepoATHOCTEN C
8 P 1 1 https://m.edsoo.ru/AAFG7UT95
NCMONb30BaHNEM KOMBMHATOPHbIX
bYHKUMIA 3NEKTPOHHBIX Tabauny,"
feomeTpuyeckas BepOATHOCTb.
9 1 https://m.edsoo.ru/6AZ5BG32Y

CnyyaliHblli BbIGOP TOYKM U3
dUrypbl Ha NJIOCKOCTH, U3 OTPE3KA,



https://m.edsoo.ru/6AZ5BG32Y
https://m.edsoo.ru/AAFG7UT95
https://m.edsoo.ru/GJCER7TYH
https://m.edsoo.ru/WHVL7QVEF
https://m.edsoo.ru/JHM41LV0S
https://m.edsoo.ru/1XW0P3B8X
https://m.edsoo.ru/Z5QE5NCFP
https://m.edsoo.ru/Q4B57ES0Z
https://m.edsoo.ru/Q947AEIU0

W3 oYU OKPYKHOCTU

10

leomeTpuryecKan BEPOATHOCTb.
CnyyaliHblli BbIGOP TOUYKM U3
bUrypbl Ha NJIOCKOCTU, U3 OTPE3Ka,
U3 [yr OKPYKHOCTU

https://m.edsoo.ru/PPDIXX8L7

11

eomeTpuryecKan BEPOATHOCTb.
CnyyaliHblli BbIGOP TOUKM U3
duUrypbl Ha NJIOCKOCTH, U3 OTPE3KA,
U3 Ayrn OKPYKHOCTU

https://m.edsoo.ru/4MRUNO0S97

12

leomeTpuryecKan BEPOATHOCTb.
CnyyaiHbiii BbI6OP TOUYKM M3
buUrypbl Ha NIOCKOCTU, U3 OTPE3Ka,
U3 AYrn OKPYKHOCTU

https://m.edsoo.ru/AGLCRU6DJ

13

UcnbiTaHMe. Ycnex u Heyaava.
Cepua ucnbiTaHMN A0 NEPBOTO
ycnexa

https://m.edsoo.ru/SOVIMEHSR

14

UcnbiTaHme. Ycnex u Heygaya.
Cepua ucnbiTaHMn 4,0 NEPBOTO
ycnexa

https://m.edsoo.ru/HY X7TMOR3W

15

UcnbiTaHme. Ycnex u Heyaaya.
Cepwa ncnbiTaHWI A0 NepBOro
ycnexa

https://m.edsoo.ru/XUASD75FY

16

UcnbiTaHnAa bepHynau.
BeposATHOCTM cObbITUI B cepumn

https://m.edsoo.ru/CYMRVA42W



https://m.edsoo.ru/CYMRVA42W
https://m.edsoo.ru/XUASD75FY
https://m.edsoo.ru/HYX7MOR3W
https://m.edsoo.ru/8OV1MEH5R
https://m.edsoo.ru/AGLCRU6DJ
https://m.edsoo.ru/4MRUN0S97
https://m.edsoo.ru/PPDIXX8L7

ncnbiTaHni BepHynan

UcnbiTaHna bepHynnu.

17 BepoaTHocTK cobbiTuii B cepumn https://m.edsoo.ru/4P3N8JB15
ncnolTaHnn bepHynnm
MpaKTuyeckas pabota "UcnbitaHna

18 N https://m.edsoo.ru/190PK3F1Y
BepHynnmn
CnyyaiiHas BeNMYMHA U

19 y . https://m.edsoo.ru/OG4UJZH68
pacnpegeneHune BepoATHOCTEN
MaTemaTuyeckoe oxKuaaHue u

20 .. https://m.edsoo.ru/565PLHG90
ancrnepcua cay4yamHom BesIMUYUHbI
Mpumepbl maTemaTn4ecKkoro

21 0XMOAHUA KaK TeEOPEeTUYECKOro https://m.edsoo.ru/DO6HCR46S
cpeaHero 3HaYeHUA BeINUYMHbI

22 MoHATME 0 3aKOHe 6Oo/bLIMX YMCen https://m.edsoo.ru/DOO6YSTLB
M3mepeHne BepoATHOCTEN C

23 P P https://m.edsoo.ru/GL55Z27UT2
NMOMOLLLbIO YacToT
MpumeHeHMe 3aKoHa 6obLLNX

24 P https://m.eds00.ru/24VNG3P7W
yncen
0606ueHne, cucTemaTnsaums

25 . https://m.eds0o0.r/6 WOF2YHCJ
3HaHWi. MNpeacTaBieHne AaHHbIX

26 https://m.edsoo.ru/C2M2RAS2E

0606ueHne, cuctemaTnsaums



https://m.edsoo.ru/C2M2RAS2E
https://m.edsoo.ru/6WOF2YHCJ
https://m.edsoo.ru/24VNG3P7W
https://m.edsoo.ru/GL55Z7UT2
https://m.edsoo.ru/DOO6YSTLB
https://m.edsoo.ru/DO6HCR46S
https://m.edsoo.ru/565PLHG9O
https://m.edsoo.ru/OG4UJZH68
https://m.edsoo.ru/19OPK3F1Y
https://m.edsoo.ru/4P3N8JB15

3HaHWI. OnucaTenbHan CTaTUCTMKA

27

0606ueHne, cuctemaTnsaums
3HaHWi. MpeacTaBneHne AaHHbIX.
OnucatenbHaa CTaTUCTUKA

https://m.edsoo.ru/82BZREYI8

28

06o0buleHne, cuctemaTmsaums
3HaHWUI. BepoaTHOCTb Cy4aHOro
cobbITuA

https://m.edsoo.ru/8SOKEW1RB

29

0606uleHne, cuctemaTnsaums
3HaHMN. BeposaTHOCTb Cay4aliHOro
COb6bITUA. DIEMEHTDI
KOMOWHATOPUKMK

https://m.edsoo.ru/ONNZKNTC3

30

0O606ueHne, cucTeMaTm3aums
3HAHWUI. DNemeHTbI
KOMBMHaTOPUKM

https://m.edsoo.ru/5940HHS585

31

0606ueHne, cucTemaTnsaums
3HaHWN. DNEeMEHTbI
KOMBMHaTOPUKKU. CydanHble
BE/IMYMHBI U pacnpeneneHuns

https://m.edsoo.ru/F2L1AQ705

32

0606uleHne, cuctemaTnsaums
3HaHMN. CiyyaiiHble BEAMYUHDBI U
pacnpegeneHus

https://m.edsoo.ru/K2QA31.023

33

MToroeas KOHTpO/IbHas paboTa

https://m.edsoo.ru/QY01QWK9J

34

0606uleHMe, cuctemaTmlaLmns

https://m.edsoo.ru/EMUIIQEWN



https://m.edsoo.ru/EMU1IQEWN
https://m.edsoo.ru/QY01QWK9J
https://m.edsoo.ru/K2QA3L023
https://m.edsoo.ru/F2L1AQ7O5
https://m.edsoo.ru/5940HH585
https://m.edsoo.ru/0NNZKNTC3
https://m.edsoo.ru/8S0KEW1RB
https://m.edsoo.ru/82BZREYI8

3HaHUM

OBLUEE KOJIMYECTBO YACOB MO
MPOrPAMME

34







NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMDBI
7 KNACC
Kog, .
MpoBepsiemble NpeaMETHbIe Pe3y/bTaTbl 0OCBOEHWUA OCHOBHOM
NnpoBEPSAEMOro .
obpasoBaTesibHOM NPorpammbl OCHOBHOTO 06Lero o6pasoBaHus
pesynbTaTta
5 BepoATHOCTb M CTaTUCTUKA
YuTtatb MHGOpMaUUIO, NPeACTaBNAEHHYIO B TabanLax, Ha Anarpammax,
5.1 npeacTaBAATb AaHHbIE B BUAE Tabaul, CTpOUTb AMarpammsl (CTONBUKOBbIE
(cTonbuaTbie) M Kpyrosble) N0 MaccMBamM 3HaYEHU
- OnucbiBaTb U MHTEPNPETUPOBATb PeasibHble YNCN0BbIE AaHHbIE,
' npeacraBAeHHble B Tabanuax, Ha Anarpammax, rpadpukax
Mcnonb3oBaTtb 419 ONMCAHMA AaHHbIX CTAaTUCTUYECKUE XapPaKTEPUCTUKN:
5.3 cpeaHee apudmeTnyecKoe, meamaHa, Hanbobllee U HAaMMEHbLLEe 3HaYeHus,
pa3max
NmeTb NpeacTaBaeHne o C/Iy4anHOM M3MEHUYMBOCTUN Ha NMPUMEpPaX LEH,
5.4 bU3MYECKUX BEIMUMH, aHTPOMNOMETPUYECKUX AaHHbIX, UMETb NpeacTaBAeHNe O
CTaTUCTUYECKOWN YCTOMYUBOCTU
8 KNACC
Kog .
MpoBepsemble NpeaMeTHble pe3y/ibTaTbl 0OCBOEHWA OCHOBHOM
NpoBepPAEMOro .
obpasoBaTesibHOM NPorpammbl OCHOBHOTO 06Lero obpasoBaHus
pes3ynbTaTta
5 BepoATHOCTb M CTAaTUCTUKA
MN3BnekaTtb U NpeobpasosbiBaTb MHPOPMaLMIO, NPeACcTaBNeHHYIO B BUAe
5.1 Tabnuu, anarpamm, rpapuKoB, NpPeacTaBAATb AaHHbIE B BUAe Tabanu,
aunarpamm, rpadpukos
OnucbiBaTb AaHHbIE C MOMOLLbIO CTAaTUCTUUYECKUX MOKa3aTeNel: cpeagHux
5.2 3Ha4YeHUl U Mep paccemBaHua (pasmax, Aucnepcma n cTaHaapTHoe
OTK/IOHEHWE)
5.3 HaxoanTb 4acTOTbl YUCNOBbIX 3HAYEHWUIN U YaCTOTbl COOLITUIA, B TOM YMCAE NO




pesynbTaTam U3MepPEHUI U HabaogeHU
HaxoauTb BEpOATHOCTM CAyYaliHbIX COOLITUIM B ONbITax, 3HAA BEPOATHOCTU
5.4 3N1EeMEHTAPHbIX COOLITUI, B TOM YMC/E B OMNbITaxX C PaBHOBO3MOMKHbIMU
3NeMeHTapHbIMK COBbITUAMU
- Mcnonb3oBaTb rpaduyeckne Moaenun: A4epeBo CNy4anHoro sKCNepmMmMeHTa,
’ Anarpammbl dinnepa, YMcaoBas Npamas
OnepupoBaTb NOHATUAMM: MHOMKECTBO, NOAMHOXECTBO; BbIMOJAHATL ONepaLum
5.6 HaZ MHOXecTBamM: ob6benHeEHMe, NepeceyeHme, 4O0NO/HEHME; MEPEUNCNATD
3N1€eMEHTbl MHOECTB, MPUMEHATb CBOMCTBA MHOXECTB
Mcnonb3oBaTb rpaduyeckoe nNpeacTaBieHNEe MHOXKECTB U CBA3EN MeXKay HUMK
5.7 AN1A ONMCaHMA NPOLECCOB U ABJEHUI, B TOM YMC/e NPU peLeHMM 3a4a4 U3
APYrMX y4ebHbIX NpeaMeTOB U KYpCcoB
9 KNACC
Koa o
MpoBepsaemble NpeaMeTHble pe3yabTaTbl OCBOEHWSI OCHOBHOW
nposepAemoro .
obpasosaTeNbHOM NPOrpamMmmbl OCHOBHOTO 06LLero 06pa3oBaHuA
pesynbTaTta
5 BepoATHOCTb M CTaTUCTUKA
MN3BneKaTb n NnpeobpasosbliBaTb MHGOPMALMIO, NPEeACTABAEHHYIO B Pa3/INYHbIX
5.1 WCTOYHMKAX B BUAE Tabamu, guarpamm, rpadmKoB, NPeacTaBATb AaHHbIE B
BuAe Tabnuuy, anarpamm, rpadpuKkos
55 PewwaTb 3a434m opraHM30BaHHbIM NepebopoOM BapmMaHTOB, a TaK¥Ke C
' NCMO/b30BAaHNEM KOMBMHATOPHBIX MPABUA U METOLOB
c3 Mcrnonb3oBaTb onucaTeibHble XapaKTEPUCTUKM A1 MACCUBOB YMCAOBbIX
’ OaHHbIX, B TOM YMcae cpefHMe 3HaYeHNa U Mepbl PacCeUBaHMSA
4 HaxoauTb 4acToTbl 3HAYEHMUI U YacTOTbl COOLITUA, B TOM YMC/IE MO/b3YACH
’ pe3ynbTaTamm NPOBeAEHHbIX U3MepPEHUI U Habao4EeHNIA
HaxoauTb BEpOATHOCTM CAYyYaMHbIX COOLITUIM B U3YYEHHbIX OMbITax, B TOM Yncie
5.5 B OMbITaX C PABHOBO3MOXHbIMMU 3/1eMEHTAPHbIMWU COOLITUAMMU, B CEPUAX
MCMbITaHWI L0 NEPBOro ycrnexa, B cepuax UCnbITaHWU bepHynau
5.6 T
MmeTb NpeacTaBneHne 0 Cy4anHOW BE/IMYMHE M O pacnpeaeneHnm




BEPOATHOCTEM

5.7

MmeTb NpeacTaBieHne o 3aKoHe HObLLMX YNCEN KaK O NPOSABAEHUN
3aKOHOMEPHOCTU B C/IY4alHOW M3MEHUYMBOCTM U O POJIM 3aKOHA 60/IbLINX YMCen
B Npupose n obuectse




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

7 KNACC
Koz MpoBepsAeEMbIN 3IeEMEHT COAEPKAHMUA
5 BepoATHOCTb U CTAaTUCTUKA
MpeacraBneHne AaHHbIX B BUAE Tabauu, guarpamm, rpapukos. 3anonHeHne Tabauu,
£ 1 yTeHWe U NOCTPOoeHMe AMarpamm (CTONBUKOBbLIX (CTONBYATBIX) U KPYroBbix). YTeHne
’ rpadmKoB peanbHbIX Npoueccos. M3BneyeHne nHPopmaumm 13 guarpamm m Tabauu,
NCNoNb30BaHUE N MHTEPNPETALMA AAaHHbIX
OnucaTenbHas CTaTUCTUKA: cpegHee apudmeTMyeckoe, meamaHa, pasmax,
5.2 Hanbosbllee U HaMMeHbllee 3HaYeHns Habopa YMCNOoBbIX AaHHbIX. MpUmepbl
CNy4aitHOM M3MEHUYMBOCTU
Cny4yaliHblil 3KcnepumeHT (onbIT) U caydaliHoe cobbiTue. BepoATHOCTb M YacToTa. Posb
5.3 Ma/IoBEPOATHBIX U MPAKTUYECKN AOCTOBEPHbIX COBLITUI B Npupoae 1 B obuiecTse.
MoHeTa 1 urpanbHas KOCTb B TEOPUM BEPOSATHOCTEM
lpad, BepwmnHa, pebpo. CteneHb BepLUmMHbl. Yncno pébep n cymmapHas cTeneHb
4 BepLlwmH. NpeacTtaBneHme o cBasHocTM rpada. Llenn u umknbl. Mytn B rpadax. Obxoa,
' rpada (atinepos nyTb). MNpeacraBneHne 06 opMeHTUpoBaHHOM rpade. PelleHune 3a4a4 ¢
nomolupbto rpacdos
8 KNACC
Kog MpoBepsAembIli S1EeMEHT COAEPIKaHUsA
5 BepoATHOCTb M CTAaTUCTUKA
5.1 MpeacTaBneHne gaHHbIX B BUAe Tabanuy, guarpamm, rpadmkos
- MHOKeCTBO, 3/IeMEHT MHOMKECTBA, NoAMHOXecTBO. Onepauum Hag, MHOXKEeCTBaMMU:
' obbeanHeHne, nepeceyeHme, AOMNONHEHNE
c3 CBoiicTBa onepaumii Hag, MHOXKECTBaMU: NepemMecTUTe/IbHOe, COYeTaTe/IbHOE,
’ pacnpenenntenbHOe, BKAOYEHUA
5.4 Ncnonb3oBaHMe rpadmyeckoro npeacTaB/ieHMa MHOXKECTB /1A ONUCaHUA peasibHbIX




NPOLLECCOB U ABMIEHUI, NPU pPeLLeHnn 3a4au.
cc N3mepeHune paccemBaHnAa AaHHbIX. Jucnepcma n cTaHAapTHOE OTKJIOHEHME YNCIO0BbIX
' Habopos. [lnarpamma paccensaHma
dnemeHTapHble cobbITUA cayYaMHoro onbiTa. CayyaiHble cobbITUA. BeposTHOCTH
6 €o6bITMI. ONbITbl C PABHOBO3MOMHbIMUW 3/1€MEHTAPHbIMMU COObITUAMMK. ChyYaitHbIN
’ Bbl6Op. CBA3b MeXAYy MaSIOBEPOATHBIMW U NPAKTUYECKU JOCTOBEPHLIMU COOBLITUAMMU B
npupose, obecTse u Hayke
Jepeso. ColicTBa AepeBbeB: AUHCTBEHHOCTb NYTH, CYLLECTBOBAHME BUCAYEN
5.7 BEPLUMHbI, CBA3b MEXKAY YNC/IOM BEPLUNH 1 Ynciom pébep. MpaBnao YMHOKEHUS.
PeweHwne 3agay c nomoupto rpados
58 MpoTueonoaoKHble cobbiTvA. Marpamma diinepa. ObbeanHeHUE U NepeceveHne
’ cobbITMin. HecoBmecTHble cobbIThA. Dopmyna CNoXKeHUA BEPOATHOCTEN
5.9 YcnoBHas BepoATHOCTb. MpaBuio ymHoXKeHUs. HesaBucrmble cobbiTusA
510 MNpeacTaBneHue sKcnepnMmeHTa B BUAe aepesa. PelleHne 3aga4 Ha HaxoXaeHue
’ BEPOATHOCTEN C MOMOLLbIO AepPeBa C/y4alnHOro aKCnepumeHTa, gmarpamm dinepa
9 KNACC
Koga MpoBepAeMblli 31eMEHT coaepKaHuA
5 BepoATHOCTb M CTAaTUCTMKA
51 MpeactaBneHne AaHHbIX B BUAE Tabauy, gnarpamm, rpadpuKos, MHTepRpeTaLma AaHHbIX.
' YTeHune 1 nocTpoeHme Tabanu, Auarpamm, rpadrKos No peasnbHbIM AaHHbIM
5.2 MepecTtaHoBKM M dpaKTOpMan
53 CoyeTaHuMA N YNCNIO COYEeTaHUM
54 TpeyronbHuK Mackana. PelweHune 3a4a4 C UCMOb30BaHUEM KOMBUHATOPUKHK
5c FeomeTpuryecKkan BepoATHOCTb. CyvaiHbli BbIGOP TOUKM U3 GUrypbl HA MNOCKOCTH, U3
’ OTpe3Ka M 13 YT OKPYKHOCTU
5.6 McnbitaHme. Ycnex u Heyaada. Cepma ncnbiTaHM 40 NEPBOro ycnexa
5.7 Cepus ucnbiTaHnit bepHynan. BepoaTHOCTM cobbITUIA B CepUM UCNbITaHUIA BepHynnu




5.8 CnyyaiiHas BeNIMYMHA U pacnpeaeneHne BepoaTHOCTEN

59 MaTemaTunueckoe oxmngaHue n gucnepcua. Npmmepbl MaTeMaTUYECKOro OXMAAHUA KaK
' TeopeTUYeCcKoro cpeHero 3HauyeHMA BeNUUYUHbI

5.10 MaTtemaTnyeckoe oxKuaaHue u gUcnepcus cly4amHoOM BeJINYMHBI «4MCI0 YCNEXOB B CEPUM
’ UcnbITaHW BepHynnn»

511 MoHATME 0 3aKoHe BonblLMX Yncen. MamepeHne BepoATHOCTEN C MOMOLLLbIO YacToT. Ponb 1

3HauYeHue 3aKoHa 6obLIMX YMcen B npupoae mn O6LLI,€CTBE




NMPOBEPAEMbIE HA O3 MO MATEMATUKE TPEEOBAHUA K PE3Y/IbTATAM OCBOEHWMA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEFO O5PA30BAHKA

Kopg,
npoBepsemoro
TpeboBaHUsA

MpoBepaemble TpeboBaHMA K NPeAMETHbIM pe3y/ibTaTamM 0CBOEHMA OCHOBHOM
06pa3oBaTeNbHON NPOrpammbl OCHOBHOTO 06Lero obpasoBaHus Ha ocHoee PrOC

YMeHWe onepupoBaTtb NOHATUAMM: MHOXKECTBO, NOAMHOMXECTBO, ONepaLmMm Has
MHOeCTBaMU; YMeHMe onepmpoBaTb NOHATUAMMU: rpad, CBA3HbLIN rpad, Aepeso,
UMKA, NPUMEHATD UX NPU peLleHnn 3aay; yMeHUe UCnosib30BaThb rpaduyeckoe
npeacTaBaeHne MHOXKECTB 411 ONUCaHMA peasibHbIX NPOLLECCOB U ABAEHWUM, NpK
pelleHnn 3a4a4 U3 Apyrux y4ebHbix NpesmeToB

YMeHune onepunpoBaTtb NOHATUAMMU: onpeaeneHne, akcuoma, Teopema,
[,0Ka3aTeNbCTBO; yMEHMe Pacno3HaBaTb UCTUHHbIE U JIOXKHbIE BbICKa3blBaHMS,
NpPUBOAUTbL MPUMEPbI U KOHTPNPUMEPbI, CTPOUTb BbICKa3blBaHUA U OTPULLAHMUA
BbICKa3bIBaHUM

YMeHue onepmupoBaTb NOHATUAMM: HAaTYPasIbHOE YMC/O, MPOCTOE U COCTaBHOE
4YMCNO, AENUMOCTb HaTypPasibHbIX YNCEN, MPU3HAKMN AEIMMOCTH, LLeSI0e YNCIO,
MoAyNb Yncna, obblIKHOBEHHaA Apobb U AecATMYHAn A4pobb, CTaHAAPTHbIN BUA,
yuncna, paLMoHaNbHOE YMCNO, NPPALLMOHANbHOE YUCNO0, apuPMETUYECKUI
KBaZpaTHbI/ KOPeHb; YMeHWe BbIMOHATb AEUCTBMA C YMCNaMU, CPAaBHUBATb U
ynopsaaounBaThb YMcaa, NpPeacTaBaATb YMCAa Ha KOOPAUHATHOM NPAMOM, OKPYTrAaTb
yncna; ymeHue genatb NPUKMAKY W OLLEHKY pe3y/bTaTa BblYUCAEHUI

YMeHMe onepnpoBaThb NOHATUAMM: CTEMEHD C LLe/IbIM NOKa3aTenem,
apuMdMeTUYECKMIA KBAZPaATHbIN KOpeHb, MHOroYeH, anrebpandeckasn apobsb,
TOMAECTBO; 3HAaKOMCTBO C KOPHEM HaTypa/ibHOW cTeneHu 6obLie eauHNLLbI;
YMeHMe BbINONHATL PAcyéTbl No popmyiam, NpeobpasoBaHUs Lenblx, 4pP06HO-
PaLMOHaNbHbIX BbIPaXKEHWUI N BbIPAXKEHWNI C KOPHAMM, Pa310KEHNE MHOroYNeHa
Ha MHOUTE/N, B TOM YMC/IE C UCNOJb30BaHMeM GOPMYN Pa3HOCTU KBaApaTOB U
KBaZpaTta CyMMbl MU pasHOCTU

YMeHWe onepnpoBaTb NOHATUAMM: YNCOBOE PABEHCTBO, YPaBHEHUE C OAHOWM
nepemeHHOM, YNCN0BOE HEPABEHCTBO, HEPABEHCTBO C NepPeMeHHO; yMeHue
peLaTtb IMHENHbIE U KBaAPaTHble ypaBHEHUA, 4 POOHO-paLMOHa/IbHbIE YPaBHEHUA
C O4HOWN NepeMeHHOM, CUCTEMbI ABYX IMHENHbIX YPaBHEHUN, IMHENHbIE
HepaBEHCTBA M UX CUCTEMbI, KBagpaTHble U A4P0BHO-paLMOHaIbHbIE HEPABEHCTBA C
OAHOM NepemMeHHON, B TOM YNC/e NPU peLLUeHnn 3a4a4 U3 Apyrux NpeameTos U
NpaKTUYECKMX 3a43a4; YMEHMNE UCMONb30BATb KOOPANHATHYIO MPAMYIO U
KOOPAMHATHYIO MNNOCKOCTb A1A U306parKeHNA peLleHnin ypaBHEHNN, HEPaBEHCTB U
cuctem

YMeHMe onepupoBaTtb NOHATUAMM: GYHKLMSA, TPadUK QYHKUNK, HYIM GYHKLMMK,




NPOMEKYTKM 3HAKOMOCTOAHCTBA, MPOMENKYTKM BO3pacTaHuA, yobiBaHUA,
Hambonbluee N HauMeHbLIee 3HaYeHUA QYHKLWUN; YMEHME ONepUpoBaThb
NOHATUAMM: NPAMAA NPONOPLNOHANBHOCTb, IMHEMHAasA GYHKUMA, KBaApaTUYHanA
byHKLMA, 06paTHasA NPONOpPLMOHANbHOCTb, Napabona, runepbona; ymeHne CTpounTb
rpaduKkn pyHKUMN, UCNONb30BaTb FpaduKM ANa onpeaesieHNs CBOMCTB NPOLLECCOB U
33aBUCMMOCTEN, ANA peLlleHna 3aa4 U3 Apyrux y4ebHbIX NpeAMeToB U peasibHoM
YKU3HU; YMEHME BbipakaTb GOPMYIamMM 3aBUCMMOCTU MEKAY BEIMYMHAMM

YMeHMe onepupoBaTth NOHATUAMM: NOC/eA0BaTENIbHOCTb, apnudmeTUyecKas u
reomeTpuyeckasn Nporpeccun; ymeHue Ucnosib3osaTb CBOMCTBA
nocnepoBaTtesbHocTen, GopMy/ibl CyMMbl M OBLLETO Y/leHa NpU peleHnn 3a4ad, B
TOM UnCne 33434 U3 APYrmx y4ebHbIX NPeaMEeTOB U peasibHOM KU3HU

YMeHMe pelaTb 3aa4m pasHbiX TUMOB (B TOM YMCe Ha NPOLEHTbI, A0AW U YacTy,
OBVXKeHue, paboTy, LLeHy ToBapOB M CTOMMOCTb MOKYMOK W YCAYT, HaoTu, 33434
13 06,1aCTV YyNPaBAEHNUA INYHBIMWU U CEMENHBIMU UHAHCAMM); YMEHUE COCTaBAATbL
BbIPaXKEHMWA, YPaBHEHMSA, HEPABEHCTBA U CUCTEMbI MO YC/IOBMIO 33434,
nccnenoBaTh NOJlyYEHHOE peleHne U OLEeHNBATb NPaBaoNnoA06HOCTb NOYYEHHbIX
pesynbTaToB

YMeHue onepuposaTtb NOHATUAMM: Urypa, TOUKA, OTPE3OK, NPAMAn, NyY, JoMaHas,
Yron, MHOTOYrO/IbHUK, TPEYro/ibHWUK, PpaBHOOEAPEHHbIV U PaBHOCTOPOHHUIA
TPEeyrosbHUKK, MPAMOYFOIbHbIN TPEYroNbHUK, MeaunaHa, BuccekTpuca 1 BbicoTa
TPEYroNbHWKa, YETbIPEXYTONIbHUK, MapannenorpaMm, pomb, NPAMOYrosibHUK,
KBagpaT, Tpaneums; OKPYKHOCTb, Kpyr, KacaTe/ibHas; 3HaKOMCTBO C
NPOCTPAHCTBEHHbIMU PUrYPaMK; yMeHMe peLlaTb 3a43a4M, B TOM Yncie 13
NOBCEAHEBHOM XU3HW, HA HAXOXAEHNE TEOMETPUYECKUX BENIMUYMNH C MPUMEHEHMEM
N3y4YeHHbIX CBONCTB dUryp n hpakTos

10

YMeHMe onepmnpoBaTth NOHATUAMMU: PaBEHCTBO GUryp, PaBEHCTBO TPEYro/IbHUKOB;
NapannenbHoCTb U NePneHANKYAAPHOCTb NPAMbIX, YTO MeXAY NPAMbIMMU,
nepneHAMKyNap, HakAOHHaA, Npoekuna, nogobve eouryp, nogobHble
TPEYroNbHUKNU, CUMMETPUA OTHOCUTE/IbHO TOYKM U NPAMOI; yMEeHUe pacno3HaBaTb
paBEHCTBO, CUMMETPUIO U Nogobue uryp, napannesnbHoCTb U
nepneHANKyAAPHOCTb MPAMbIX B OKPY»KatoLwem mupe

11

YMmeHue onepupoBaTth NOHATUAMM: AJIMHA, PACCTOAHWNE, Yroa (BeanYmHa yraa, CUHYC
M KOCMHYC yr/1a TpeyroabHUKa), Naowaab; ymeHne oueHnBaTh pa3mepbl NpegmeToB
M 06BHEKTOB B OKPYXKaloLWEM MUpPE; YMeHMe NPUMEHATb GOPMY/bl NepumeTpa u
naowaamM MHOroyrosbHUKOB, A/MHbI OKPYXKHOCTM M NaoLaamM Kpyra, obbema
NPAMOYroAbHOro Napannenenunena; ymeHme NPUMeHATb MPU3HAKM PaBEHCTBA
TPEeyronbHMKOB, TEOPEMY O CYMMe YI/10B TPEYronbHMKa, Teopemy Mudaropa,
TPUrOHOMETPUYECKNE COOTHOLLEHUA ANA BbIMUCAEHUA ANNH, PACCTOAHWUM,
nnouiaaen

12

YmeHue nsobpakaTb Naockne Gurypbl U MX KOMBGMHALMK, NPOCTPAHCTBEHHbIE




d)l/ll'ypbl OT PYKH, C NOMOLLbIO l-IepTé)‘KHbIX MHCTPYMEHTOB U 3/IEKTPOHHbBIX CpeacTs
NO TEKCTOBOMY NN CUMBOJIbHOMY ONMUCaHUIO

13

YMeHuMe onepupoBaTb NOHATUAMMU: NPAMOYroJibHaA CMCTEMA KOOPAUHAT;
KOOPAMHATbl TOYKM, BEKTOP, CYMMa BEKTOPOB, MPOU3BEAEHME BEKTOPA HA YNCNO,
CKanaApHoe Npon3BeAeHNe BEKTOPOB; YMEHME UCMOJIb30BaTb BEKTOPbLI U
KOOpAMHaTbI ANA NpeAcTaB/ieHMA AaHHbIX U pPelleHuma 3a4a4, B TOM YnCe U3
APYrnx y4ebHbIX NPeaMETOB 1 PEA/IbHOM KU3HU

14

YMeHue onepupoBaTb NOHATUAMM: CTONIBUKOBbIE M KPYroBble AMarpaMmbl,
Tabnuubl, cpegHee apudmeTudeckoe, meaguaHa, Haubonbliee M HaMMeHbLLee
3HauYeHuMA, pa3max YNCcNoBoro Habopa; ymeHue M3BneKkaTb, MHTEPNPeTUPOBaTh U
npeobpa3oBbiBaTb MHPOPMALMIO, NPEACTaBNEHHYIO B TabnLax 1 Ha AMarpammax,
OTParkatoLLyo CBOMCTBA U XapaKTEPUCTUKMN peanbHbIX NPOLECCOB U ABNAEHUI;
YMeHWe pacno3HaBaTb MU3MEHUYMUBbIE BEIMUYNHDI B OKPYKAKOLLEM MUPE

15

YMeHuMe onepupoBaTh NOHATUAMM: CYYaHbIN ONbIT (ClyYaliHbIA SKCNEPUMEHT),
3NleMeHTapHoe cobbiThe (3/1IeMeHTapPHbIN UCX0A) CYYaMHOro OMbiTa, C/lydYaliHoe
cobbITE, BEPOATHOCTb COObITUSA; yMEHME HAaXOAUTb BEPOATHOCTU C/yYalHbIX
CObbITUI B OMbITax C PaBHOBO3MOKHbIMU 3/1IEMEHTAaPHbIMMU COBBLITUAMU; YMEHUe
pelaTtb 334341 MEeTOA0M OpraHM30BaHHOTO Nepebopa u € NCNO/Ib30BaAHMEM
NpaBMIa YMHOMXKEHUS; YMEHUE OL,eHNBATb BEPOATHOCTM PeasibHbIX COObITUIM K
ABJIEHUIA, NOHUMATb POJIb NPAKTUYECKU AO0CTOBEPHbIX U MA/IOBEPOATHbIX COBbLITUI B
OKPY)KalOLLEM MUPE U B *KMU3HU; 3HAKOMCTBO C MOHATUEM HE33aBUCUMbIX COOLITUN;
3HAKOMCTBO C 3aKOHOM 60/IbLUMX YMCEN U €T0 PO/IbIO B MAacCOBbIX ABAEHUAX

16

YMeHue BbIOMpaTb NOAXOAALLNI U3YYEHHDbI MeTOA ANA PELUeHNA 3a4a4K,
NPUBOAUTL MPUMEPbI MAaTEMATUYECKNX 3aKOHOMEPHOCTEN B MPUPOLE U HKU3HM,
pacno3HaBaTb NPOSABJAEHNE 3aKOHOB MaTEMATUKN B UCKYCCTBE, ONMUCbIBaTb
OTAEe/bHble BblAAIOLMECS PE3Y/bTaTbl, MOYYEHHbIE B XO4€ Pa3BUTUA MAaTEMATUKK
KaK HayKu, NpMBOAMUTbL NPUMEpPbI MaTeMaTUYECKMX OTKPLITUI U X aBTOPOB B
OTeYeCTBEHHOM U BCEMUPHOWN NCTOPUM




MEPEYEHb 9/IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA O3 NO MATEMATWKE

Koa MpoBepAeMblli 31eMEHT coaepKaHmA

1 Yncna v BbluMCNEHUA

1.1 HaTtypanbHble n yensie yncna. NpusHaKM 4enAMmoCcTy Lenbix Yncen

1.2 Ob6bIKHOBEHHbIE U AecATUYHbIEe AP0obu, NPOLLEHTbI, BECKOHEYHble Nepuoanyeckme apobu

1.3 PauyoHanbHble yncna. Apudmetmyeckme onepaummn ¢ paLMoHa bHbIMKU YACAAMMU

14 [JevictButenbHble yncna. ApudmetTnyeckne onepaumm ¢ A4eACTBUTENbHBIMU YNCNAMM

1s MpnbAUXKEHHbIE BbIYMCAEHMA, NPaBWUIa OKPYINEHUA, NPUKMAKA U OLeHKa pe3yabTaTa
' BbIYMCAEHUN

2 Anrebpanyeckune BbiparkeHun

2.1 ByKBEHHbIe BblparkeHUs (BblpaxKeHUA ¢ nepemeHHbIMM)

2.2 CTeneHb € Lenbim NoKasatenem. CTeneHb € pauMoHanbHbiM NoKkasaTenem. CBOMCTBa cTeneHn

2.3 MHorouneHsol

2.4 AnrebpaunyecKkas apobb

55 ApundmeTnyecknin KopeHb HaTypasibHOMN cTeneHun. [JencTBus ¢ apudmeTUYeCKMMM KOPHAMM
' HaTypasibHOWN cTeneHu

3 YpaBHEHUA N HepaBeHCTBA

3.1 Llenble n apobHo-paumoHanbHble ypaBHeHMA. CUCTEMbI M COBOKYMHOCTM YPaBHEHW

3.2 Llenble n apobHo-paumoHanbHble HepaBeHcTBa. CUCTEMbI M COBOKYMHOCTM HEPABEHCTB

3.3 PelweHne TeKCcTOBbIX 3a4au

4 Yucnosble NocnefoBaTeIbHOCTH

4.1 MocnepoBaTenbHOCTM, CNOCOOLI 3a4aHNA NOCAeA0BaTEbHOCTEN

4.2 ApudmeTmyeckan n reomeTpuyeckas nporpeccum. opmyna cCNoXKHbIX NPOLLEHTOB

5 OyHKLNK

5.1. ®PyHKUMSA, cnocobbl 3agaHma yHKUMK. MpaduK dyHKumK. Obnactb onpegeneHns u




MHOKECTBO 3HAYEHUIN GYHKLMU. Hyam dyHKUmMK. NPOMEKYTKM 3HAKOMOCTOAHCTBA.
MpoMeKyTKM MOHOTOHHOCTU GYHKUMU. MaKCMMyMbl U MMHUMYMbI GYHKUMKU. Hanbonbluee 1
HauMeHbllee 3HaYeHne QYHKLMM Ha NPOMEXKYTKe

6 KoopauHaTbl Ha NPsSIMOW M MJIOCKOCTH
6.1 KoopaunHaTHasa npamas

6.2 JeKapToBbl KOOPAMHATBI HA NJOCKOCTHU
7 FeomeTtpua

7.1 FeomeTpuryeckme Gurypbl 1 UX CBOMCTBA
7.2 TpeyronbHuUK

7.3 MHOroyrosbHUKK

7.4 OKpY*KHOCTb M Kpyr

7.5 M3mepeHune reomeTpuyecKkux BesIMYnH
7.6 BeKTopbl HA NNOCKOCTU

8 BepoATHOCTb 1 CTaTUCTUKA

8.1 OnucatenbHan cTaTUCTUKA

8.2 BepoaTHOCTb

8.3 KombuHaTopuKa

8.4 MHoxecTBa

8.5 lpadbl




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

¢ MaTemaTuKa. BepoaTHOCTb 1 CTaTUCTUKA: 7 - 9-e Knaccbl: 6a30BbIN YPOBEHb: y4eOHUK: B 2 YacTax; 1-oe

usgaHue Boicouxmin U.P., AweHko U.B.; noa pegakuueit AweHko U.B. AKumnoHepHoe obuiecTso
«M3paTtenncTBo «llpocseLLeHne»

METOAMNYECKUE MATEPUANBI 1A YYUTENA

LNPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbl CETU UHTEPHET

Cawvt PELLY O3






