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IMNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM 1TU(POBOM MUPE BEPOSTHOCTb M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTH, KaK C TOUKH 3PCHUS MPAKTUICCKUX MPUTIOKCHHM, TaK U
UX poiau B 00pa3oBaHWM, HEOOXOAUMOM KaXXJIOMYy 4eloBeKy. Bo3pacrtaer yucio
npodeccuii, mpu oBlIaIcHUN KOTOPBIMU TpeOyeTcs Xopoiasi 6a3oBasi MOATOTOBKA B
00J1aCTH BEPOSATHOCTH U CTATHUCTHKH, TaKasl MOJArOTOBKA Ba)KHA JJIs TIPOJOJIKEHUS
00pa3zoBaHus U VIS YCIIEIHON Npo(dhecCuOHATbHON Kapbephl.

Kaxxnplii uenoBeK MOCTOSIHHO MPUHUMAET PEUICHUS HA OCHOBE UMEIOIIHNXCS Y
HEro JaHHBIX. A 1711 000CHOBAaHHOTO MPUHSATHUS PEIICHUS B YCIOBUSX HEIOCTATKA
WK U30bITKa HHMOPMAIIMU HEOOXOAMMO B TOM YHCIE XOPOIIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIICHHUE.

MMeHHO mMo3TOMYy OCTpO BCTajla HEoOXOAMMOCTb chopmMupoBarh Yy
oOyuaromuxcsi PyHKIUOHAIbHYIO IPaMOTHOCTh, BKIIFOUAIONIYIO B ce0sl B KaUeCTBE
HEOTHEMJIEMON  COCTaBIIAIONICH  yMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHAJIM3UPOBATh UH(GOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (opMax, TOHUMATh
BEPOSITHOCTHBIM XapakTE€p MHOTHX pEaJIbHBIX IMPOIECCOB U 3aBUCUMOCTEH,
MPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH IMPHUHIIUIIAMHU cOOpa, aHaau3a u
MPEICTABICHUS JAHHBIX W3 Pa3IUYHBIX cdep KU3HU OOIIeCTBA M TOCyJapcTBa
npuoOmaeT oOydarommxcsd K OOLIECTBEHHBIM UWHTepecaMm. M3ydeHue OCHOB
KOMOMHATOPUKU pa3BUBAET HABbIKM OpraHU3allUM Tepedopa U mojacyéra yucia
BAPUAHTOB, B TOM UYHCJIE€ B MIPUKIIAJIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMU T€OPUU
rpadoB co3maét MareMaTuueckuil GyHaaMeHT st GOPMUPOBAHKS KOMIIETEHITUN B
ob0nactu MHPOPMATUKU U IUGPOBBIX TeXHONOruH. [Ipyn M3ydeHUH CTATUCTUKU U
BEPOSITHOCTU 00OTalalTcsl MpeCTaBiIeHUuss OOyYarolumxcsi O COBPEMEHHOMU
KapTUHE MHUpa M METOJaX €ro HMcCcieloBaHus, (popMupyercs MOHMMaHHUE POJIU
CTAaTUCTUKH KaK UCTOYHUKA COIMATILHO 3HAYMMOUN MH(DOpPMAITUU 1 3aKIIaBIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIVICHHUSI.

B cooTBeTcTBHM C JaHHBIMHU IEJISIMHU B CTPYKTYpPE MPOTpaMMbl y4eOHOTO Kypca
«BepoATHOCTP M CTAaTUCTUKA» OCHOBHOrO OOLIEro 0Opa30BaHUs BbIACIICHbI
cleAyroume coaepkaTeabHo-MeToanueckue JuHuu: «lIpencraBienne JaHHBIX U
omucaTelbHasl CTAaTUCTHUKA», «BeposSTHOCTE», «DJIEeMEHTHl KOMOWHATOPUKI,
«BBenenue B Teopuro rpadoBy.

Copepxxanue nunun «lIpencraBneHue NaHHBIX W ONKCATEIbHAS CTATUCTHKA
CIIY>KUT OCHOBOH 1J1s1 YOPMUPOBAHMS HABBIKOB Pa0OTHI ¢ HH(OPMALIUEH: OT YTCHUS
¥ MHTEpHIpeTanuu nH(pOpMaIuy, IPEeICTaBICHHON B Ta0NHIaX, HAa JUarpaMMax U
rpadukax, n0 cOopa, MpEACTaBICHUS W aHajdn3a JaHHBIX C HUCIOJIb30BAaHUEM
CTaTUCTUYECKUX XApPAaKTEPUCTUK CPEHUX W pacceuBaHus. Paboras ¢ naHHBIMH,
oOyyJaronyecsi y4yaTcsi CUMTBIBAaTb W WHTEPIPETUPOBATH JIaHHBIC, BBIJBUTaTh,



apryMEHTHPOBaTh M KPUTHUKOBATH MPOCTEUIINE THUMOTE3bI, PA3MBILLIATH HAJ
dakTopamu, BBI3BIBAIOIIMMH HW3MEHUYMBOCTh, W OIEHWBATh HMX BIHMSHUE Ha
paccMaTpuBaeMbl€ BETMUUHBI U TIPOIIECCHI.

MHTYUTUBHOE NPEACTABICHUE O CIy4alHOW WM3MEHYMBOCTU, MCCIIENOBAHUE
3aKOHOMEPHOCTEM W TEHAEHIMA CTAHOBUTCSI MOTUBUPYIOIIEHW OCHOBOW IS
VU3y4YEHUsT TEOPUH BEPOSITHOCTEW. bonblioe 3HAUY€HHME HUMEIOT IPAKTUYECKHE
3aJ]aHUs], B YACTHOCTH OIIBITHI C KJIACCUYECKUMH BEPOSATHOCTHBIMU MOJEISIMU.

[loHnaTHe BEpPOSATHOCTH BBOAUTCSA KakK Mepa MpaBIONoAoOUsl CIIy4yalHOTO
coObitusi. Ilpm wu3ydyeHun ydeOHOro Kypca oOydarouiMecsi 3HAKOMATCS C
MPOCTEUIINMHU METOJAMH BBIYUCIICHUS BEPOATHOCTEN B CITyYaWHBIX SKCIIEPUMEHTAX
C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HCXOJAaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M pemiaTh Oojiee CIOXKHBIE 3a7aud. B ydeOHbIl Kypc
BXOJAT HayaJIbHbIE MPEACTABICHUS O CIy4YalWHBIX BEIWYMHAX W UX YHUCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax y4ebHOrO Kypca OCYIIECTBISCTCS 3HAKOMCTBO OOYYArOIIUXCS C
MHOKECTBAMU U OCHOBHBIMH OII€PALIMSIMU HAJI MHOYKECTBAMH, PACCMATPUBAIOTCSA
MpUMEPHl TPUMEHEHUS JJIsl PEIICHUs 3a/1a4d, a TaKXKe€ HCIOJIb30BAHUS B JIPYTHX
MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uszyuaercs yueOHbI Kypc «BeposSTHOCTh M CTaTUCTHKa», B
KOTOpPBIN BXOAAT pa3aensbl: «[IpencraBiieHne TaHHBIX U OMUCATENIbHAS CTATUCTUKAY,
«BepoaTHOCTEY», «DIEMEHTH KOMOMHATOPUKIY, «BBenenre B Teopuro rpadoBy.

Ha msydenne yue6HOTrO Kypca «BeposiTHOCTh U CTaTUCTUKA» OTBOAMUTCS 102
yaca: B 7 kiacce — 34 gaca (1 gac B Hefeno), B 8 kinacce — 34 yaca (1 gac B Hezelno),
B 9 kiacce — 34 gaca (1 gac B Hezen).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBnenue JaHHBIX B BUAE TAOJHUL, AUAarpaMM, rpaduKoB. 3aroaHEeHue
Ta0JIMIl, YTEHHE M TOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYTOBbIX). UTeHne rpauKoB peasibHbIX MpoueccoB. M3pneuenue nHbpopmanuu u3
JUarpaMM U TaOJIHILL, UCIIOJIb30BAHUE U UHTEPIPETALNS JaHHBIX.

OnwucarenpHasi CTAaTUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HauOoJIblIIee M HaUMEHbIIEe 3HA4YeHUs HA0Opa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYHUBOCTH.

Crny4ailHbIil SKCIIEpUMEHT (OMBIT) W clydailHoe coObiTue. BeposTHOCTH U
yacToTa. Pojib MaIOBEPOSITHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHII B PUPOJIE
u B oOmecTBe. MoHeTa 1 UrpalibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
creneHb BepuinH. [IpencraBnenue o cBsizHoctu rpada. Llenu u uukisl. [yt B
rpadax. O6xon rpada (dinmepoB myTth). [IpenacraBieHne o0 OpUESHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momoristo rpados.

8 KIIACC

[IpencraBieHne JaHHBIX B BUAE TaOIUL, 1UarpamMmm, rpa)ukosB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, MOAMHOXecTBO. Omnepauuu  Hax
MHOXKEeCTBaMu: 00bEAMHEHUE, ITepeceueHue, qonoaHeHue. CBoicTBa onepaiui Hal
MHOXXECTBAMHU:  MEPEMECTUTENIbHOE,  COYETATEIbHOE,  paclpeleIuTeNbHOE,
BKItoueHus. Mcmonb3oBanue TpaduyecKoro MpeNCTaBICHUs MHOXKECTB s
ONMCAaHMS PEATBHBIX MPOLIECCOB M SBJICHMI, IPU PEIICHNUHN 3a/1a4.

W3mepeHne paccenBaHMs JaHHBIX. J(Mcliepcus U CTaHJAPTHOE OTKIOHEHHE
YHCJIOBBIX HA00POB. /lnarpamMma pacceuBaHusl.

DNieMEeHTapHble COOBITUS ciaydaiiHoro ombiTa. CiyuyaliHble COOBITHSI.
BepostHocT  coObiTuii. OnbITBl ¢ PaBHOBO3MOKHBIMU — 3JIEMEHTapHBIMU
coObrTusiMu. CiydaiiHpiil BEIOOP. CBSI3b MEXKy MAJIOBEPOSITHBIMUA U TIPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoMCTBa IepEBbEB: €IMHCTBEHHOCTH ITyTH, CYILIECTBOBAHKE BUCAYEH
BEPIIMHBI, CBSA3b MEK/Y YMCIIOM BEPIIMH U 4yucioM pédep. IIpaBuino yMHOXKEHUS.
Pemenue 3amau ¢ moMorisio rpados.

[IpotuBomnonoxueie coObiTusA. Juarpamma Dinepa. OObenuHeHue u
nepeceueHne  coObiTHil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOATHOCTEU. YCIOBHAsi BEPOATHOCTh. [IpaBuiio ymHoxeHus. HesaBucumble
coObrTus. llpencraBneHune skcriepuMeHTa B BHJE JAepeBa. PemieHune 3amad Ha



HaXO0XJICHUE BEPOSITHOCTEM C TMOMOIIBIO JEpeBa CIy4allHOTO SKCIEPUMEHTA,
nyarpamm Jitepa.
9 KJIACC

[IpencraBieHne JaHHBIX B BUAE TaOmUL, AuarpamMM, TIpaduKoOB,
UHTEpIIpeTalys JaHHbIX. YTeHHe U MOCTpOeHUe TabJull, AUarpaMM, rpauKoB 1o
pEAIbHBIM JJaHHBIM.

[lepecranoBku u pakropuan. CoyeTaHus U YUCIO couyeTaHUM. TpeyroiabHUK
[Tackaisa. Pemenue 3a1a4y ¢ MHCHOJIB30BAHUEM KOMOMHATOPUKH.

['eomerpuueckass BepoATHOCTh. CiydailHbIA BBIOOp TOYKM u3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

Hcnbitanue. Ycnex u Heyaada. Cepust ucnpiTaHui 10 niepeoro ycrnexa. Cepus
ucneiTanuii bepuyiu. BepostHocTu coObITHII B cepun ucnibITaHui bepHyiu.

CrnydaiiHas BEJIMYMHA W PACHPENEIICHUE BEPOATHOCTEM. MaremaTuyeckoe
oxunanue U gucnepcus. llpumepsl  MareMarM4eckoro - OXUIAHUA — Kak
TEOPETUYECKOT0 CPEAHEro 3HAYCHUS BEJIMYUHBL. MaremaThueckoe OXUIaHUE U
JIUCIIEPCUS CIIyYalHOW BEJMWYMHBl «YHUCIIO YCIEXOB B CEPUM HCIBITAHUU
bepnynnmy.

[TonsaTue o 3akoHe OoNbIIMX uKcel. M3MepeHue BepoOATHOCTEN C MOMOUIbIO
yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YHCEI B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA 1TPOI'PAMMDBI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl  ydueOHOro Kypca
«BeposITHOCTD U CTATUCTHKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYEeCKOE BOCIIMTAHME:

NPOSIBIECHUEM MHTEpeca K TMPOUNUIOMY M HACTOSUIEMY POCCUHCKOM
MaTeMaTUKH, 1IEHHOCTHbIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCUMCKUX
MAaTEMATUKOB U POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JTOCTIDKCHUN B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpa:KIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpaKJaHWHA U PEaU3aliK €ro
npaB, TMPEJACTABICHUEM O MaTeMaTUYECKHMX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PakJIaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYX ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHN HAyKH, OCO3HAaHHMEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTMBHOE Yy4YacTUE B PEIICHUUM NPAKTUUECKUX 3a]ay
MaTeMaTU4eCKOW HaIpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
o0pa3zoBaHMsl HAa MPOTSHKEHUM BCEH JKU3HU JIA YCHEHIHOW MpOoQecCHOHATBHON
NEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATIHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K  3MOILIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlau, PEUICHUN, PacCyX ICHUU, YMEHHUIO BUIETh
MAaTeMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTauuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
IIPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOABI U
00111ecTBa, MOHMMAHUEM MATEeMaTUYECKOM HayKu Kak c@epbl dYeIoBeUYeCKOn
JEATEeIbHOCTH, ATANoOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI Pa3BUTHUS IUBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMATHUKH M MAaTeMaTHYECKOW KyJIbTYypOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIbCKON
JEATENbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0/1arONOTyYHUs:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbsl,  BEJEHUS  3J0pOBOro  oOpa3a JKU3HU  (30pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBI PpEXUM 3aHATUH M OTAbIXA, peryjsipHas (usnveckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY U TaKoro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHMEHTAlMEN HAa IPUMEHEHUE MAaTEMATUYECKUX 3HAHUM U pELIEHNs 3a7a4 B
00J1aCTH COXPAHHOCTH OKPY’KaIOILIEH Cpeibl, INIAHUPOBAHUS TIOCTYIIKOB U OLICHKU
UX BO3MOJKHBIX MOCIIEACTBHUM AJIsi OKPY’KAIOLIEH Cpe/ibl, 0CO3HAHUEM IJI00aIbHOTO
XapakTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel UX peleHus;

8) ajanTanus K M3MEHSIOWUMCH YCJIOBHAM COLUMAJIbHON ¥ NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHME YUWUThCA y OPYIHX JIIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENBbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(opMyIMpPOBATH UIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJCHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TPEOYIOUIMII KOHTpPMEp, KOPPEKTUPOBATH
OpPUHUMaeMble pPELIEHUs U JAeUCTBUA, (OPMYyJIHPOBATH M OIEHUBATh PHUCKU U
HOCeACTBUSL, (HOPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBrble 1oruyecKkue 1eicTBUA:

e BBIBIITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC IMPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOILIEHUH MEXAYy MOHATUAMHU, (HOPMYIHPOBATH
OlpeAeNeHUs]  MOHATUH, YCTAHABIMBATH  CYLIECTBEHHBIH  IPU3HAK
Kjaccu(UKanuu, OCHOBaHUS i OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAIMN3A;

e BOCIpUHUMATh, (GOPMYIHpPOBaTH M  NPEOOpPa3OBbIBATh  CYXKICHUS:
yTBEpAUTENbHbIE W OTpPULATENIbHbIE, €IWHUYHBIC, YacTHbIE U 00IIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeUMsi B (akTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKIACHUSIX,
npeuiaraTb KpUTEPUH [ BBISIBIICHUS! 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
JieNaTh BBIBOJABI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa30upaTh J10Ka3aTeJbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPSAMbBIE U OT
IPOTHUBHOIO), NPOBOJUTH CAMOCTOSTEIBHO HECIOXHBIE JOKA3aTeIbCTBA
MaTeMaTUYeCKuX (aKToB, BBICTPAWBATH APryMEHTALMIO, IPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIE PACCYKIEHUS;
BBIOMpaTh CMOCOO pemieHus y4eOHOW 3amadu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBHIOMpaTh HauboJiee MOAXOMAMN ¢ Yy4ETOM
CaMOCTOATEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbCcKue 1eHCTBUA:

UCII0JIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
dopMynupoBaTh BOMPOCH, (PHUKCHUPYIOUINE MPOTUBOPEUYHE, MPOOIEMY,
CaMOCTOSITENIbHO ~yCTaHaBJIMBAaThb HCKOMOE U JaHHOE, (OpPMHUPOBATh
TUIIOTE3Y, apTyMEHTHUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOJUTH IO CAaMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOIBIIOE HCCIIEJOBAHUE 110 YCTAHOBJIECHUIO OCOOEHHOCTEM
MaTeMaTUYeCKOT0 00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO00ii;
CaMOCTOATENHEHO (POPMYIHPOBATH O0OOIIEHUS W BBIBOJBI 1O pe3yJibTaTaM
NPOBEAEHHOIO HAOIIOACHUS, MCCIEA0BaHUsA, OLEHUBATh JOCTOBEPHOCTb
NOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOYKHOE pAa3BUTHE IPOLECCA, a TaKKE BBIIBUIaTh
IPEIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH  HEJJOCTATOYHOCTb M  H30BITOYHOCTh HH(POpPMAIUU, JaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3a]auH;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETHPOBATH
MHGOPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (opMy NpPEACTaBICHUS HHPOpPMALMM M HWILIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMmamMu, HWHOM rpaduKod H UX
KOMOHWHAILIUSIMU;

OLICHUBATh HAAEKHOCTh HMHPOPMALUU 10 KPUTEPHUSM, MPENTIOKEHHBIM
yuuTeNEeM WK CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1CHCTBHSA:

BOCIIpUHUMATL U (bOpMy.TIPIpOBaTI:: CYXKXKICHUA B COOTBETCTBUU C YCIIOBUAMU
H 1neJIsIMH1 O6I]_[CHI/I$I, sSICHO, TOYHO, I'PAMOTHO BbIPAaKaTb CBOKO TOUYKY 3PCHUSA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 10 XOJIy pPEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOTYyUYECHHBIN PE3yJIbTaT;

B X0JIe 00CY>XJIEHUS 33/1aBaTh BOMPOCHI MO CYIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBI, PEIIaeMON 3a/1au, BBHICKA3bIBAaTh UJICH, HAIICIICHHBIC HA MTOUCK
pEIICHMS, COTIOCTABIIATH CBOM CY>KJICHHSI C CYKICHHUSIMHU JPYTUX YIaCTHUKOB
nyanora, OOHapy>KMBaTh pa3jiduvMe W CXOACTBO MO3HUIIMI, B KOPPEKTHOU
dbopme popmyupoBaTh pa3HOTIACHUS, CBOU BO3PAKECHUS;

IPEICTaBIATh PE3YIbTAThl PEIICHUS 3a1a41, YKCIIEPUMEHTA, UCCIIEIOBAHNUS,
IIPOEKTa, CAMOCTOSTEIHPHO BRIOUPATh (POpPMAT BBICTYTUICHUS ¢ YIETOM 3a7a4
IIPEe3EHTAIMN U OCOOCHHOCTEH ayIUTOPHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBUYyIbHON
paboTHI IPU PEIICHUH YYECOHBIX MAaTEMATHYECKUX 3a]1aY;

OPUHUMATh 1EIb COBMECTHOM NESTEeNbHOCTH, TUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboThl, pacmnpenesiTh BHIBI padOT, IOTOBApUBATHCS,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000MAaTh MHCHHUS HECKOJIbKHIX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyXkacHUs, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMBI M JPYTHE), BHITIOJHATH CBOIO YacTh pabOThI
U KOOPJWHHUPOBATH CBOW JEHUCTBHSI C JAPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOIMIA MPOAYKT TIO KPHUTEPHUSM,
chOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

PeryisiTuBHbBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHn3aunﬂ:

CaMOCTOATENIbHO COCTABJIAThH IJIaH, aJrOPUTM pElIeHMs 3anayu (WId €ro
4acTh), BBIOMpATh CIOCOO peHIeHHs] ¢ Y4ETOM HMEIOIIUXCS PECYpCcOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb M KOPPEKTHPOBAThH
BapUaHTHI PEIICHUH ¢ yYETOM HOBOM MHGOpPMAIIUH.

CaMOKOHTpOJIB, 3MOIII/IOH3JILHLII71 HHTEJICKT.

BJIAJIETh CIIOCOOaMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yibpTaTa
pelIeHUs] MaTEMaTUYECKON 3a1a4H;

IPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH [IPU PELICHUH 3aJa4H,
BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIIMUOOK, BBISIBICHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBHUE pe3yjbTaTa JE€ATEIbHOCTH MOCTABJICHHON LEJIH U
YCIIOBUSIM, OOBSICHATH NPUUYMHBI JOCTHXKEHUS WIM HEJOCTHXKEHUS IIelu,
HAXOJUTh OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEIAMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 7 KJjacce OOy4YarOMIMICS MOJYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yurate wuH(OpManMIO, TPEACTABICHHYI0 B TabmuIax, Ha JauarpaMmax,
NpEeACTaBIATh JaHHbIE B BHJIE TaOJMI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cronbuaTkie) U KpyroBbie) MO0 MaccuBaM 3HAYEHUH.

OnucelBaTh W MHTEPHPETUPOBATh  pEAIbHBIE  YUCIOBBIE  JIAHHBIE,
Ipe/CcTaBlICHHbIE B TA0JIMIIAX, HA IUarpaMmax, rpapukax.

Hcnonp30BaTh [Jis ONKMCAHUS JAHHBIX CTAaTUCTUYECKUE XapPaKTEPUCTUKU:
cpenHee apudMeTHUecKoe, MeauaHa, HauOousblliee W HaMMEHbIee 3HaueHus,
pa3max.

NMeTh mnpeacraBlieHHME O CIy4yalHOM HM3MEHUYMBOCTHM Ha IpUMEpax ILIEH,
(bU3UYECKUX BEJIIMYUH, aHTPOMOMETPUUYECKUX JAaHHBIX, UMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOUYHUBOCTH.

K konmy oOyuenus B 8 Kkjacce OOydYarOMIMICS TONYYHT CIETYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

W3BnekaTe M mnpeoOpa3oBbIBATh HH(POPMALIMIO, MPEICTABICHHYIO B BUJE
Tabymil, quarpamMm, rpaduKoB, MPEACTABIATh JaHHBIC B BUJIC TaOJUII, TUArpaMM,
rpaduKoB.

OnuchlBaTh JAaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKa3aTeNeh: CpeIHHX
3HAUYEHUN U Mep paccenBaHus (pa3max, JUCIEPCHs U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAUCHHUI U YaCTOThI COOBITUH, B TOM YHKCIIE TIO
pe3yabTaraM U3MEPEeHUI U HAOII0ICHU.

HaxomuTe BEpOATHOCTH CIyYalHBIX COOBITUH B ONMBITAX, 3HAsl BEPOSTHOCTH
DJIIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B ONBITaX C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBaTh rpapuyeckue MOJENH: JEPEeBO CIy4YailHOTO 3KCIIEPUMEHTA,
ayarpamMMbl DWiiepa, YucioBas mpsmast.

OnepupoBaTh  MOHSTUSIMHU: MHOKECTBO, IOJAMHOXECTBO,  BbIIOIHATH
omepaldd HaJ MHOXECTBaMHU: OObEIMHEHUE, TMEepPeceueHue, OMOJHEHUE,
NEPEUUCTAT AIEMEHTBI MHOKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaduyeckoe NpecTaBICHNE MHOXKECTB U CBSI3eH MEXKIY HUMU
JUISl ONTMCAHMS MIPOIIECCOB U SIBJIICHHM, B TOM YHCII€ MPU PEIICHUU 3a7a4 U3 APYrux
y4eOHBIX MPEAMETOB U KypCOB.

K koniy oOyuenus B 9 kiacce oOOydYarOMIMICS TOJYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

W3Bnekats u npeoOpa3oBbIBATH MH(POPMALIHIO, TPEACTABICHHYIO B Pa3IMYHbIX
WCTOYHUKAX B BHUJIE€ TAOIHII, TUarpaMm, rpaukoB, MPEACTABISTH JIaHHBIEC B BUJE
Ta0IuI, AUArpamMMm, TpauKoB.



Pewate 3amaun OpraHu3oBaHHBIM NEpeOOPOM BapHAHTOB, a TaKXKe C
UCIOJIb30BaHUEM KOMOWHATOPHBIX IPABUJI U METOOB.

Hcnonp30BaTh ONUCATENBHBIE XAPAKTEPUCTUKU I MACCHUBOB YHUCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPBI PACCENBAHUS.

HaxoauTe 4acToThl 3HAYEHU M 4acTOThI COOBITUSI, B TOM YHUCJE MOJIb3YSICh
pe3yabTaramMu NpOoBEeAECHHBIX U3MEPEHUM 1 HAOIIOACHU.

Haxoautb BEpOATHOCTU CIlydalHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCcJIe B ONbITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSMHM, B CEPHSIX
VICIIBITAHUU J10 IIEPBOTO yCIIEXa, B CEPUAX UCIbITAHUN bepHyiu.

NmMers mnpexncraBieHue O CIy4alHOM BEIWYMHE W O PaCIpPEICIICHUH
BEPOSTHOCTEH.

HNmeTrs mpenctaBieHHe O 3aKOHE OOJBIIMX YHCET KakK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YHCET B
IpUpPOAE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KITIACC

HaumeHoBaHMe pa3/ie/ioB U TeM
Ne ni/nn
MpOrpamMMmsl

[IpencraBnenue JaHHBIX

2 OmnmcarenpHas CTaTHCTHKA
3 CrnyyaliHasi "3BMEHYUBOCTD
4 BBenenue B Teopuro rpagos

BeposiTHOCTB 1 yacToTa CiIy4aitHOTO
COOBITHS

6 O0001IeH1Ee, CHCTEMATH3AIUA 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoaundyecTBo 4acoB

Bcero

34

KonTpoabHbie
padoThI

IIpakTnyeckue
padoTbI

DJIEeKTPOHHbIE
(uudpossbIe)
oOpa3oBaTeJibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f415fdc

Bbubnuoreka [JOK
https://m.edsoo.ru/7f415fdc

bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc

bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc

bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc

bu6mmorexa [IOK
https://m.edsoo.ru/7f415fdc




8 KVIACC

HaumeHoBaHue pa3iesioB U TeM
MPOrpaMMbl

Ne i/

IToBTOpenue kypca 7 Kiracca

OmnucarensHasa ctaTucTuka. PaccenBanne

TAHHBIX
3 MHoxecTBa

4 BeposiTHOCTB ciryyaifHOTO cOOBITHS

5 Brenenue B Teoputo rpados

6 Cnyuaiiabie COOBITHS

7 O00011IeHIE, CUCTEMATU3AlIUS 3HAHUI

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTposabHbIe
padoThI

IIpakTn4yeckue
padoThbI

DJIEeKTPOHHBIE
(uugposbIe)
o0pa3oBaTe/bHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f417{b2

bubmuoreka [JOK
https://m.edsoo.ru/71417tb2

bu6mmorexa [IOK
https://m.edsoo.ru/71417tb2

bubmuoreka [JOK
https://m.edsoo.ru/71417tb2

bu6mmoreka [JOK
https://m.edsoo.ru/7f417{b2

bu6mmoreka [JOK
https://m.edsoo.ru/7f417{b2

bu6mmoreka [{OK
https://m.edsoo.ru/7f417{b2




9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB U TeM nudpoBbIe
Ne n/m P Kounrpoabnsie IIpakTHueckue (1ucpp )
NMPOrpamMMblI Bceero odpa3oBaTebHbIE
padoThI padoThbI
pecypchbl
bubmuoreka [JOK
I1 4
OBTOpEHHE Kypca 8 Kiiacca https://m.edsoo.ru/7f41a302
bu6mmorexa [JOK
2 4 1
DICMCHTHI KOMOMHATOPUKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckass BEpOATHOCTE 4 bubmorexa LIOK
p p htps://m.edsoo.ru/7f41a302
bu6mmoreka [{OK
4 Henerrazms bepry 6 ! htps://m.edsoo.ru/7f41a302
N bu6mmorexa [IOK
> Cryyalinas BenuanHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 000 10 1
Obobmene, KOHTPOITH https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO HACOB I10 14 1 )

[TPOTPAMME






IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBO 4acoB
Ne JlaTa

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3y1eHHUs

padoThI padoTbI

[IpencraBneHue JaHHBIX B
TabIuIax

HpaKTI/I‘IeCKI/Ie BBIYHCIICHHUA I10
TaOJIMYHBIM JaHHBIM

W3Bnedenne u HHTEpIIpETALUS
TaOJIMYHBIX TAHHBIX

4 [TpakTuyeckas padora "Tabmursr" 1 1

I'paduaeckoe npencrapneHne
JAHHBIX B BUJI€ KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX )
Juarpamm

UreHune ¥ NOCTPOCHKE TUArpaMM.
6 [Tpumepsr nemorpaduaeckux 1
Juarpamm

[TpakTuueckas padora

" Tuarpamms!"

Yucnossie Habopbl. CpenHee
apupMeTHIecKoe

Yucnoseie HaOophl. CpenHee
apupMeTHIecCKoe

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmmoreka [JOK
https://m.edsoo.ru/863ec1{8

bu6mmorexa [IOK
https://m.edsoo.ru/863ec324

Bbu6nuoreka [JOK
https://m.edsoo.ru/863ec78¢e

bu6mmorexa [IOK
https://m.edsoo.ru/863ed18e¢

bu6mmorexa [IOK
https://m.edso00.ru/863ed602

bubmuoreka [JOK
https://m.edsoo.ru/863ed72¢

bu6mmoreka [IOK
https://m.edso0.ru/863ed846

bu6mmorexa [IOK
https://m.edsoo.ru/863ed846




10

11

12

13

14

15

16

17

18

19

20

21

Menuana 4iciioBoro Habopa.

YV CcTOMYUBOCTh MEIUAHEI
Menauana gucinoBoro Habopa.

Y CcTOMYMBOCTE MEIHAHBI
[Tpaktuyeckas pabora "Cpennue
3HaYeHM"

HaubGonrliee 1 HauMeHbIIIEe
3HAYEHMsI YUCIIOBOTO Habopa.
Pazmax

HauOosriee 1 HanMeHbIIIES
3HAUEHMsI YUCTIOBOTO Habopa.
Pa3zmax

HauOosibliiee 1 HaUMEHbILIEE
3HAYEHUS YHUCIOBOTO HAbopa.
Pa3zmax

KonTponbnas pabota no temam
"[IpencraBneHue JaHHBIX.
OnucarenbHast CTaTUCTHKA"

CrnyyaliHasi "3BMEHYUBOCTD
(puMepHI)

YacroTa 3HaU€HU B MaCCHUBE
JTAHHBIX

I'pynmnupoBka
I'ucrorpammel

I'mcrorpammel

bu6mmorexa [IOK
https://m.edsoo.ru/863edb3e

bu6mmoreka [IOK
https://m.edsoo.ru/863edcba

bu6mmorexa [IOK
https://m.edsoo.ru/863ec07a

bu6mmoreka [IOK
https://m.edso0.ru/863ee390

bu6mmorexa [IOK
https://m.edsoo.ru/863ee4bc

Bbu6nuoreka [JOK
https://m.edsoo.ru/863ee69¢

bubmuoreka [JOK
https://m.edsoo.ru/863ee9d0

bu6mmoreka [IOK
https://m.edsoo.ru/863eeelc




22

23

24

25

26

27

28

29

30

31

[TpakTuueckas padora
"CiyyaiiHasi U3MEHYUBOCTB"
I'pad, Bepuuna, pedpo.
IIpencraBnenue 3a1a4u C
OMOIIBIO Tpada

CreneHsb (BaJIEHTHOCTB )
BepuuHbI. Yucio pédep u
CyMMapHasi CTETICHb BEPIIIHH.
Ilenb 1 UK

Lens u ukin. [TyTs B rpade.
IIpencraBieHue 0 CBA3HOCTH
rpada

[IpencraBnenue 00
OpPUEHTHPOBAaHHBIX I'padax

CnyualiHbI{ ONIBIT U CiTy4aiiHOE
co0ObITHE

BeposiTHOCTB M 4acToTa COOBITHSL.
Posb ManoBepoOsATHBIX U
IIPAKTUYECKH JOCTOBEPHBIX
COOBITHIA B IPUPOJIC U B OOIICCTBE

MoHeTa u urpaiabHasi KOCTb B
TEOPHH BEPOATHOCTEH

[TpakTrueckas padota "Yactora
BBbIMTAICHUS opJia"

Konrponsnas pabora no Temam
"Cry4aiiHasi UBMEHYHBOCTb.
['padsl. BepositHOCTh CityuaitHOTO
coObITHA"

bu6mmorexa [IOK
https://m.edsoo.ru/863eecc8

Bbu6nuoreka [JOK
https://m.edsoo.ru/863eef52

bubmuoreka [JOK
https://m.edsoo.ru/863ef0ba

bu6mmoreka [IOK
https://m.edsoo.ru/863ef236

bu6mmorexa [IOK
https://m.edsoo.ru/863ef3b2

Bbu6nmuoreka [JOK
https://m.edsoo.ru/863ef4d4

bubmuoreka [JOK
https://m.edsoo0.ru/863ef646

bu6mmorexa [IOK
https://m.edsoo.ru/863ef8a8

Bbu6nuoreka [JOK
https://m.edsoo.ru/863f0186




[ToBTOpenme, 0600IIEHNE.

32
[IpencraBnenue qaHHBIX
13 [ToBTOpenue, o6o0IIEHNE.
OnucarenbHas CTaTUCTHKA
[ToBTOpeHue, 06001IIeHNE.
34 BeposiTHOCTE cityyaiiHOTO

COOBITUSA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

bu6mmorexa [IOK
https://m.edsoo.ru/863efa24

bubmuoreka [JOK
https://m.edsoo.ru/863efbaa

bu6mmorexa [IOK
https://m.edsoo.ru/863efec




8 KVIACC

Ne
/o

10

Tema ypoka

[IpencraBieHue qaHHBIX.
OmnucarenbpHas CTaTUCTHKA

Crnyyalinasi ”3BMEHYMBOCTb.
Cpennue 4rciioBoro Habopa

Cunyyaiinelie coObITHs. BeposTHocTi
Y 9aCTOTHI

Knaccuueckue monenu teopuun
BEpPOSITHOCTEI: MOHETA U UTpaJIbHAS
KOCTb

OTKJIOHEHUA

Jucnepcus uncioBoro Habopa

CrangapTHOE OTKIOHEHHUE
YHCIIOBOTO Habopa

I[I/IarpaMMLI pacceruBaHua

MHO0X€ECTBO, ITIOJAMHOKECTBO

Omnepanuy HaJl MHO)KECTBAMHU:
o0beIMHEeHNE, TIepeceYeHuE,
JOITIOJIHCHHUEC

KoanuecTBo 4acoB

Bcero

KonTpoiabHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
HU3y4eHus

JIEeKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.eds00.ru/8631029¢

bu6mmorexa [IOK
https://m.edsoo.ru/863f03fc

bubmmoreka [JOK
https://m.edsoo.ru/863f0578

bu6mmoreka [IOK
https://m.edso0.ru/8631076¢

bu6mmoreka [IOK
https://m.edsoo.ru/86310a50

bubmmorexka [JOK
https://m.edsoo.ru/86310a50

bu6mmoreka [IOK
https://m.edsoo.ru/863f0bfe

bu6mmoreka [IOK
https://m.edsoo.ru/863f0eab

bubmmorexka [JOK
https://m.edsoo0.ru/863f1180

bu6mmoreka [IOK
https://m.edsoo.ru/863f143¢




11

12

13

14

15

16

17

18

19

20

CaoiicTBa oneparuii HaJ
MHOECTBAMHU: IEPEMECTUTEILHOE,
coueTaTeabHoE,
pacnpeenuTenbHOe, BKIIOUCHHUS

['paduueckoe mpeacraBieHue
MHO)KECTB

Konrponsnas pabora o Temam
"Craructuka. MHoxecTBa"

DneMeHTapHbIe COOBITHS.
Cnyyvaiinble COOBITUS

biaronpusarcTByronime
AJIeMEHTapHbBIE COOBITHSI.
BepositHocTH COOBITHI

biaronpusarcrByronue
AJIeMEHTapHbIE COOBITHSI.
BepositHocTH coOBITHI

OnBbITHI ¢ pABHOBO3MOKHBIMU
AJIEMEHTAPHBIMH COOBITUSMHU.
Cryyaiinelii BEIOOp

OMnBITHI C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITHUSMHU.
Cuyyaiinelii BEIOOp
[TpakTrueckas padota "OnbITHI ¢
PaBHOBO3MOXXHBIMU
AJIEeMEHTapPHBIMU COOBITUAMHE"

Hepeso

bu6mmorexa [IOK
https://m.edsoo.ru/863f1784

bubmuoreka [JOK
https://m.edsoo.ru/863f198¢

bu6mmoreka [IOK
https://m.edsoo.ru/863fldec

bubmuoreka [JOK
https://m.edsoo.ru/863fldec

bubmmoreka [JOK
https://m.edsoo.ru/863f1{72

bubmmoreka [JOK
https://m.edsoo.ru/863f21ca

bu6mmoreka [IOK
https://m.edsoo.ru/863f21ca

bu6mmorexa [IOK
https://m.edsoo.ru/8631235a

bu6mmorexa [IOK
https://m.edsoo.ru/863f2ade




21

22

23

24

25

26

27

28

29

30

31

CBoiicTBa epeBa: €IUHCTBEHHOCTh
My TH, CYIIECTBOBAHNUE BUCSIYEH
BEPIIHHBI, CBSI3b MEX]Ty YHUCIOM
BEpIUH U YuciIoM pEdep

[IpaBuio yMHOXEHUS
[TpaBuiio yMHOKEHUS

[TpoTHBOMONI0KHOE COOBITHE

Juarpamma Ditnepa. O0benHeHNE
U TepeceyeHne COOBITHI

HecoBmectapie coObiTusi. @opmyna
CII0’KEHUS BEPOSITHOCTEN

HecoBmecTHblie coObiTus. Dopmyina
CJIO’KEHHUSI BEPOATHOCTEN

ITpaBuiio yMHOXK€EHUS
BEPOSITHOCTEH. Y CIIOBHAsA
BEpOATHOCTH. HezaBucrumeplie
COOBITHS

[IpaBuio yMHOXEHUS
BEPOSATHOCTEH. Y CIIOBHAsA
BEpOATHOCTH. He3aBucumblie
COOBITHS

[IpencraBnenue ciry4aiiHOTO
SKCIIEPUMEHTA B BUJIE JIepeBa
IIpencraBnenue cirygyaitHOro
HKCIIEPUMEHTA B BUJIE JIepeBa

bu6mmorexa [IOK
https://m.edsoo.ru/863f2bac

bu6mmorexa [IOK
https://m.edsoo.ru/86312cd8

bu6mmoreka [IOK
https://m.edsoo.ru/86312e36

bu6mmoreka [IOK
https://m.edsoo.ru/86312{8a

bu6mmoreka [IOK
https://m.edsoo.ru/86313214

bu6mmorexa [IOK
https://m.edsoo.ru/86313372

bubmorexka [JOK
https://m.edsoo.ru/863{3764

bu6mmoreka [IOK
https://m.edsoo.ru/863f38ae

bu6mmoreka [IOK
https://m.edsoo0.ru/86313b06

bu6mmorexa [IOK
https://m.edsoo.ru/863f3cbe

bubmuoreka [JOK
https://m.edsoo.ru/863{3£20




[ToBTOpenue, 0600IIEHNE.
32 [IpencraBnenue JaHHbBIX.
OmnucarenpHas CTATUCTHKA

33 [ToBTopenue, o600menue. I'padsr

KonTponbHas paborta no temam
34 "Ciy4yaiiHble COOBITHS.
BepositHocTs. ['padbr"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

bu6mmorexa [IOK
https://m.edsoo.ru/86314128

bu6mmorexa [IOK
https://m.edsoo.ru/86314312




9 KVIACC

Ne
/o

10

Tema ypoka

[IpencraBnenue qaHHBIX

OrmrcarenpHas CTATUCTUKA

Onepanuu HaJ COOBITUIMU
HezaBucumocTs coObITHI

KomOunaTopHOE mpaBuiio
YMHOXKCHUA

[IepecranoBku. @akropuai.
CoueraHus U YNUCIIO COYETAHUM

Tpeyronsnuk Ilackans

[IpakTrueckas padora
"Brruncnenue BeposITHOCTEN ¢
UCTOJIb30BAaHUEM KOMOMHATOPHBIX
GbyHKIUH IEKTPOHHBIX Ta0muI"

['eomeTpuueckast BEpOATHOCTD.
Cry4aiiHblif BBIOOp TOUKH U3
(burypsl Ha MJIOCKOCTH, U3
OTpE3Ka, U3 JyTU OKPY>KHOCTH

['eomeTpuueckast BEpOATHOCTD.
Crny4aifHbIi BHIOOpP TOUKH U3

KoaunuyecTBO 4acoB

Bcero

KonTpoiabHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
HU3y4eHus

JIEeKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

bubmmorexka [JOK
https://m.edsoo.ru/863f47ea

Bbu6nuoreka [JOK
https://m.edsoo.ru/863f47ea

Bbu6nuoreka [JOK
https://m.edsoo.ru/863f4el6

bu6mmoreka [IOK
https://m.edsoo.ru/863f4el6

bu6mmoreka [IOK
https://m.edsoo.ru/86315014

bu6mmoreka [IOK
https://m.edsoo.ru/86315208

bu6mmoreka [IOK
https://m.edsoo.ru/86315884

bu6mmorexa [IOK
https://m.edsoo.ru/863f5a50




11

12

13

14

15

16

17

18

(burypsl Ha TNIOCKOCTH, U3
OTpe3Ka, U3 IYTH OKPY>KHOCTH

I'eomeTpuueckas BEpOATHOCTb.
Cay4aiiHblii BEIOOp TOUKH U3
(burypsl Ha IIOCKOCTH, U3
OTpEe3Ka, U3 JyTU OKPY>KHOCTH

I'eomeTprueckast BEpOATHOCTD.
Cry4aiiHblii BEIOOp TOUKH U3
(burypsl Ha IIOCKOCTH, U3
OTpe3Ka, U3 IyTU OKPYKHOCTH

HcneiTanue. Ycnex u Heynaya.
Cepus ucnbITaHUM J0 MIEPBOTO
ycnexa

HcneiTanue. Ycnex u Heynaya.
Cepus ucnbITaHUM 0 MIEPBOTO
ycnexa

UcneiTanue. Ycnex u Heypaya.
Cepus ucnbITaHUI 10 IEPBOTO
ycrexa

Wcnbitanus beprysm.
BepositHocTH coOBITHIT B cepun
ucnbITaHui bepHynn
Hcnbitanus beprysm.
BeposiTHOCTH cOOBITHH B cCepuu
ucnbITaHui bepHysm
ITpakTnyeckas padora
"UcnbiTanusa beprymim"

Bbubnuoreka [JOK
https://m.edsoo.ru/863f5bfe

bubmorexka [JOK
https://m.edsoo.ru/863f5¢10

bubmmorexka [JOK
https://m.eds00.ru/86316162

bu6mmoreka [IOK
https://m.edso0.ru/86316356

Bbu6nuoreka [JOK
https://m.edsoo.ru/863164d2

bubmmoreka [JOK
https://m.edsoo.ru/863{6680

bu6mmoreka [IOK
https://m.edsoo.ru/863f67de




19

20

21

22

23

24

25

26

27

28

29

CnyyaliHasi BETMYMHA U
pacnpeenenne BepossTHOCTe!

MaremaTnueckoe 0KUIaHuE U
JTUCTIEPCHS CITyYatHON BETMYNHBI

HpI/IMepH MaTEMATHYCCKOI'O
OXKUJaHUs KaK TCOPCTUICCKOT'O
CpCAHCTO 3HAYCHU A BCJINYHNHBI

[TousaTure 0 3aK0HE OOJIBIINX
qucel

N3mepenue BepoATHOCTEN €
MTOMOUIBIO YaCTOT

HpI/IMeHeHI/IC 3aK0Ha OOIBIINX
YHCCJI

O0o001enue, cuCTeMaTH3aLMS
3HaHui. [IpencraBnenne 1aHHBIX

O0001menne, cUCTEMaTH3ALIMS
sganui. OnncarenapHas
CTaTUCTHKA

O0001enue, cucTeMaTH3aLMs
3HaHui. [IpencraBnenne TaHHBIX.
OmnucarenbHas CTaTUCTHKA

O0o001enne, cuCTeMaTH3aLMs
3HaHUU. BeposaTHOCTH ciy4aitHOTO
COOBITHS

O0o001enue, cucTeMaTH3aLMs
3HaHU. BeposSTHOCTH ciy4yaitHOTO
COOBITHS. DIEMEHTHI
KOMOMHATOPUKH

bu6mmorexa [IOK
https://m.edsoo.ru/863{6b44

bubmmoreka [JOK
https://m.edsoo.ru/863f6da6

bu6mmoreka [IOK
https://m.eds00.ru/863{6{86

bu6mmorexa [IOK
https://m.edsoo.ru/863f72c4

Bbu6nuoreka [JOK
https://m.edsoo.ru/863f7652

bu6mmoreka [IOK
https://m.edsoo0.ru/863f7116

bu6mmorexa [IOK
https://m.edsoo.ru/863{783¢

bubmmoreka [JOK
https://m.edso0.ru/8631893a

bu6mmoreka [IOK
https://m.edsoo.ru/863f7ade

bu6mmorexa [IOK
https://m.edsoo.ru/863f7c¢9¢




30

31

32

33

34

O0o001enue, cuCTeMaTH3aLMS
3HAaHUH. DIEeMEHTHI
KOMOMHATOPUKHI

O0001menne, cuCTEMaTH3aLIMS
3HAHUH. DIEMEHTEI
koMOuHaTtopuku. CiryqaifHbIe
BEJIMYUHBI U PaCIpeIeTICHUS

O0001enue, cucTeMaTH3aLMs
3HaHuil. CiydyaliHble BETUYHHBI U
pacrpeaeeHus

HToroBast KOHTpOJIbHAS paboTa

O0001enue, cuCTeEMaTH3aLM
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

bu6mmorexa [IOK
https://m.edsoo.ru/863{7e54

Bbu6nuoreka [JOK
https://m.edso0.ru/86318408

Bbu6nuoreka [JOK
https://m.edsoo.ru/863f861a

bubmorexka [JOK
https://m.edsoo.ru/863{8b56







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM NPOI'PAMMBbI

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

5

5.1

52

53

54

8 KUIACC

Kon
IpoBepPsAEeMOro
pe3yJbTarTa

5

5.1

52

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

BeposiTHOCTB 1 cTathCcTHKa

Uutate wH(OpManUio, TNpPEACTaBICHHYIO B Ta0nWmax, Ha
quarpamMmax, TpeJCTaBIsITh JaHHbIE B BUAC TaONHIl, CTPOUTH
JarpaMmmbl (CTOIOMKOBBIE (CTOI0YATHIE) M KPYTOBBIE) IO MAaCCUBaM

3HAYEHUN

OnuceiBaTh M HHTCPIIPCTUPOBATL PCAJIbHBIC YHUCIIOBBIC OAHHBIC,

MIpeICTaBJICHHBIC B TAOIMIAX, HA JUarpaMMax, rpadukax

Hcmons30BaTh JUTSA OIIMCaHuA JaHHBIX CTaTUCTHYCCKHEC
XapaKTCPUCTUKU: CPCAHCC apI/I(l)MeTI/ILICCKOC, MCAHaHa, HauOOJIbIIIEE

N HAMMCHBIICC 3HAUCHUS, pasMax

MMeTts mpencraBlieHHE O CIIy4ailHOM M3MEHUYMBOCTH HA IPUMEpPAX
IeH, (U3MUYECKUX BEIMYUH, AHTPOINOMETPUYECKUX JAHHBIX, UMETh

IIPEACTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

BeposiTHOCTB 1 cTatuCcTHKA

W3Bnekath U mpeoOpa3oBbIBaTh WHGOPMAIHIO, MPEICTABICHHYIO B
BU/Ie TaOnMI, AuarpaMm, rpadukoB, MPEACTABIATh JaHHBIC B BHIC
TabIuI, AUarpamm, rpadukoB

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTHUECKUX IIOKa3aTelneil:
CpPeIHMX 3HAYCHWH W Mep pacceuBaHHs (pa3max, JUCHEPCUs U

CTaHOapTHOC OTKJ'IOHGHI/IC)



53

54

5.5

5.6

5.7

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

5

5.1

52

53

5.4

5.5

HaxoauThs 4acTOTHI YMCIIOBBIX 3HAUEHUIN 1 YaCTOThHI CO6I>ITHI>1, B TOM

YHUCJIE 10 Pe3yJIbTaTaM U3MEpPEHUN U HAOIIOACHUI

HaxonuTh BEpOSTHOCTH CIy4YalHbIX COOBITUH B ONbBITaX, 3HAs
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU

Hcnonb3oBath  rpaduyeckue  MOJENU:  JIEPEBO  CIY4aiHOTO
AKCIEPUMEHTA, THarpaMMbl DWJiepa, YMCIoBas npsamas
OnepupoBaTh MOHATHUAMHU: MHOXECTBO, IOJMHOKECTBO; BBIIIOJIHATD
omnepalMu  HajJ  MHOXECTBaMHU: OOBEIMHEHHE, IepecedyeHue,
JIOTIOJIHEHHE; IEPEUYUCIATh JJEMEHTbl MHOXKECTB, ITPUMEHSATH

CBOMCTBA MHOXKECTB

Hcnonb3oBaTh rpa(bnquKoe MMPpEACTaBJIICHUEC MHOXKECTB U CBsI3eH
MCXKIAY HUMU IJId OIMUCAHUA NPOUECCOB U HBHGHI/Iﬁ, B TOM 4HCJIC IIPpU

pelLeHNH 3aja4u U3 APYIUX Y4eOHBIX IPEIMETOB U KYPCOB

HpOBepﬂeMble NMpeAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p33OBaTeJ'II)HOI71 nmporpamMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

BeposiTHOCTB 1 cTathcTHKa

W3Bnekath U mpeoOpa3oBbIBaTh WHGOPMAIMIO, MPEICTABICHHYIO B
pa3NUYHBIX MCTOYHHKAX B BHUAE TaONuUI, aAuarpamm, rpadukos,
IIPEJICTaBIATh JaHHbIE B BUJIE TaOJIHII, TUarpamm, rpagukoB

Pemate 3amaun opraHM30BaHHBIM 11€peOOPOM BapUAHTOB, & TAKXKE C
MCII0JIb30BaHNEM KOMOMHATOPHBIX IIPABHII U METOJIOB

Hcnonp30BaTh oOmnUCaTEIbHBIC XapaKTCPUCTUKU JIA MaCCHUBOB
YUCJIOBBIX OAHHBIX, B TOM 4YHCIC CPCAHUC 3HAYCHUA U MCPLBI

paccerBaHusI

HaXO,Z[I/ITI: YaCcTOTHl 3HAUEHUHM W YaCTOTHI C06LITI/ISI, B TOM YHCIJIC

MOJIB3YSICh PE3YJIbTaTaMH MPOBEAEHHBIX U3MEPEHUHN 1 HAOII0ICHUIA

HaxonuTh BEpOSATHOCTH CIy4alHBIX COOBITHI B M3yUYEHHBIX OIBITAX,

B TOM 4YHCJIC B ONbITaX C PAaBHOBO3MOXHBIMHU 3JJICMCHTAPHBIMU



5.6

5.7

COOBITHSIMH, B CEpPHUSX HUCIBITAHUI O MEPBOTrO ycCIexa, B CepHsX
ucneITaHuil bepryim

NmeTs nipencraBieHue 0 CaydailHOM BEJIMYMHE M O pACIpeAcICHUN
BEPOSATHOCTEMN

HmeTs npeacTaBiaeHre 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTU B CIy4ailHOM W3MEHYMBOCTHM W O POJU 3aKOHA

OOJIBIINX YKCEeI B IPUPOJIE U 00IIeCTBE



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon

5.1

5.2

53

54

8 KUIACC

Kon
5

5.1

5.2

53

54

IIpoBepsieMblii 3JIeMEeHT CO/iep:KaAHUS

BeposTHOCTB M cTaTHCTHKA

[IpencraBnenne JaHHBIX B BUZE TAOJHII, AUArpaMM, TpaduKOB. 3arOTHEHHE
Ta0JIUIl, YTEHUE U MOCTPOCHUE AUarpaMM (CTOJOWKOBBIX (CTONOYATHIX) U
KpyroBbix). UrteHune rpaduKoOB peanpHBIX TporeccoB. V3BieueHue
uHpOpMALlMK W3 IUarpaMM U TaOJIMIl, UCTIOIb30BAaHUE U UHTEPIIPETALUS

JTaHHBIX

OrnucarenpHas CTaTUCTUKA: CpelHee apu(dMeTHUecKoe, MeIuaHa, pa3Max,
HauOoJblllee W HaWMEHbIIEE 3HAYEHHS Habopa YHCIOBBIX JaHHBIX.

IIpumepsl ciyd4aiiHONM U3MEHYMBOCTH

Cry4aiiHplii SKcriepuMEHT (OTBIT) M CiIy4aiiHoe coObITHe. BeposTHOCTh U
yactoTa. Ponb MasoOBEpOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B
pupojie U B o01iecTse. MoHeTa 1 UrpajibHasi KOCTh B TEOPHH BEPOATHOCTEN
I'pad, BepmmnHa, pedpo. Crenenp BepmuHbl. Yncno pébep u cymmapHas
crerneHb BepmuH. [Ipeacrasnenue o cesznocty rpada. Llenu u ksl [TyTi
B rpadax. OOxonm rpada (sitnepoB myth). IlpeacraBnenue 00

OpHEHTHPOBAHHOM Tpade. Pemenne 3aaa4d ¢ momoipo rpados

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BeposiTHOCTB U cTaTUCTHKA

IIpencraBneHue JaHHBIX B BUJE TaOJIUL, JUarpaMm, rpadukoB
MHOXecTBO, 3JIEMEHT MHOXKECTBA, NOIMHOXKeCTBO. Ormepanuu Hax
MHOKECTBaMU: 00bETUHEHNUE, IEPECEUCHUE, TOTIOTHEHHE

CaoiicTBa onepanun HaJ MHO>XECTBaMH: [IEPEMECTUTEIBHOE,
COYETATENIbHOE, PACTIPEACINUTENBHOE, BKIIOYCHHUS

Hcnonn3oBanme rpa(bnqecxoro MNpEaACTAaBICHHUSA MHOXCCTB IJId OIIMCaHUA

PCATBHBIX ITPOLCCCOB U ﬂBHeHHﬁ, pu pCIICHUMA 3aa4.



5.5

5.6

5.7

5.8

59

5.10

9 KUIIACC

Kon
5

5.1

52
53
54

5.5

5.6

5.7

5.8

N3mepenue paccerBaHus JaHHbBIX. Jlucnepcust U CTaHAAPTHOE OTKIIOHEHUE
YHUCIIOBBIX HAOOPOB. J[MarpaMma paccenBaHHsI

DOnemMeHTapHbIe COOBITHS ciay4yaiiHoro ombiTa. Ciy4aifHble COOBITHS.
BepositHocTi  coOBITHIL. OMNBITEI ¢ PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
coObiTusiMu. CryuaiiHeiii BbIOOp. CBsi3b MEXIy MallOBEPOSTHBIMU U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa [1€peBHEB: E€AMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE
BHUCSYEH BEPIIMHBI, CBS3b MEXKIYy YHCIOM BEpPIIMH W YHUCIOM pEOep.
[IpaBuno ymHoxxenus. Perenue 3a1ad ¢ momouisio rpagoB
[IpotuBononoxueie coObiTus. Juarpamma Oiinepa. OObenuHEHHE U
nepeceueHue coObITHil. HecoBmecTHble coObITHs. DopMmynia CIOKEHUS
BEPOATHOCTEMN

VYcnoBHast BeposiTHOCTb. [IpaBmiio ymHokeHnus. HesaBucrumbie coObITHS
[IpencraBnenue skcnepuMeHTa B BUJe JepeBa. Pemienue 3amady Ha
HAax0JICHUE BEPOSITHOCTEN C MMOMOIIIBIO JIEPEBA CIIy4allHOT O SKCIIEPUMEHTA,

nuarpaMm Oiiepa

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BeposiTHOCTB 1 cTathcTHKa

[TpencraBieHre TaHHBIX B BUJIC TAOJIHII, TUArpamMM, TpadhuKOB, HHTSPIIPETAIIHS
JaHHBIX. UTeHHe U MOoCTpoeHHe TaONHUll, AUarpamm, rpaduKkoB Mo peasbHbIM

JTaHHBIM
[TepecTanoBku u paxropuan

CoueTaHus U YUCIIO COYETAHUN

Tpeyronpauk [Tackamns. Pemenue 3am1a4 ¢ UCMOIb30BaHHEM KOMOMHATOPUKHU

['eomeTprueckast BeposATHOCThb. CiydallHBIH BBIOOp TOYKM M3 (DUTYpHI Ha

IJIOCKOCTH, U3 OTPE3Ka U U3 JYyTH OKPY>KHOCTH
Wcneitanue. Ycenex u Heyaaya. Cepus UCIIBITAHUN 10 IEPBOIO ycrexa

Cepust ucnbiTanuii bepuynnu. BeposiTHOCTH COOBITUH B CEPUM UCIIBITAHUI
bepnynu

CrnyyaliHasi BETMYMHA U PACIpPeIeSICHHE BEPOSTHOCTEN



59

5.10

5.11

Marematnueckoe oxugaHue U gucnepcus. [Ipumepsl MareMaTHdeckoro
0’KMJIaHMSI KaK TEOPETUYECKOTO CPEIHETO 3HAYEHUS BETNYUHBI
MareMaTnueckoe OXUAAHWE WM JIUCIEpPCUs CIy4YalHON BEIUYMHBI «4HCIIO
YCIIEXOB B CEPUU UCIIBITAHUI bepHyim»

[Tonsitne o 3akoHe OoybmMX uyncen. M3mepeHue BEpOSTHOCTEH C MOMOIIBIO

gacToT. Poib 1 3HaueHue 3akoHa OOJIBIINX YUCE B IPUPOJIE U O0IIeCTBE



ITPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI OCHOBHOT'O OBHIEI'O OBPA3OBAHMUSA

Kox
NMPoBEPSIEMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO# 00pa30BaTeJIbHOM MPOrPpaMMbl OCHOBHOI'O 0011IETr0
o0pa3zoBanusi Ha ocHOBe PI'OC

YMeHue onepupoBaTb MOHATHSMH: MHOXKECTBO, ITOJAMHOXECTBO,
orepanyy HaJl MHOXECTBAMH;, YMEHHE OIEPHPOBAThH TMOHATHIMHU: Tpad,
CBSI3HBIN Tpad, AepeBo, UK, IPUMEHSTh UX MIPH PEIICHNH 33]1a4; YMEHHUE
MCIIOJIb30BaTh TIpaduueckoe MpeacTaBICHHE MHOXKECTB JUIsl OMHCAHUSA
peaNIbHBIX MPOIIECCOB U SIBJICHUIM, PU PEIICHUH 33/1a4 U3 APYTUX yUeOHBIX
MpeaMETOB

YMeHue onepupoBaTh MOHATHSAMH: OIpEAENIEHUE, aKCUOMa, TEopeMa,
JI0Ka3aTeNbCTBO; yYMEHHME  paclo3HaBaTb MCTUHHBIE M JIOKHBIE
BBICKA3bIBAaHUS, IPUBOAWTH IPHUMEPbl M KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHMS BBICKA3bIBAHUI

YMeHHue onepupoBaTh IMOHATUSAMM: HATYpPaJIbHOE YHCIO, IIPOCTOE U
COCTaBHOC YUCJI0, ACTITUMOCTDL HATYPAJIBbHLIX YHUCCII, IPU3HAKU JCJIUMOCTH,
11eJI0€ YHCII0, MOAYJIb YKcCia, OOBIKHOBEHHAs Ipo0b U JeCSITUUHAs Jpo0b,
CTaHJAapTHBINA BUJ YHCIIA, pallMOHAIBHOE YHCIIO, HppAaIlMOHATbHOE YHCIIO,
apu(pMETHYECKUA KBAJPATHBIA KOPEHb; YMEHHE BBITIONHATH JCUCTBHUS C
YHCllaMH, CPaBHUBATh U YMOPSAJOYMBATH YHCIIA, IPEICTABISTh YMCIa HA
KOOPJMHATHON MPSMOM, OKPYTJISATh UMCIA; YMEHHE AeNaTh MPUKUIKY U
OLICHKY PE3YyJIbTaTa BBIYUCICHUN

VYMeHue onepupoBaTh IMOHATUSAMHU: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(MeTUYECKUIl KBaJpaTHBI KOPEHb, MHOIOWIEH, ajiredpandeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO ¢ KOPHEM HATypaJbHON CTENEeHU Ooblie
eIMHUIIbI; YMEHHUE BBIIOIHATH pacuéTsl o (opMmyam, MpeodpazoBaHUs
EJIBIX, APOOHO-PAIIMOHAIBHBIX BBIPAKEHUH M BBIPAXECHUH C KOPHSIMH,
pa3I0KEeHNE MHOTOWJIEHA HA MHOKUTENH, B TOM YHCJIE C UCIIOIb30BaHUEM
(dbopMyJ1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbl U pa3HOCTH

YMeHue onepupoBaTh IMOHATHSIMHU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C
OJIHOM IEPEMEHHOI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOI;
yMEHHE peliath JUHEWHbIE U KBaJpaTHbIC YpaBHEHHS, JIPOOHO-
palMOHAIBHBIE YPABHEHHUSI C OJHOM IIEPEMEHHOM, CHUCTEMBI JIBYX
JIMHEWHBIX YpABHEHMI, JIMHECUHBIE HEPABEHCTBA W MX CHUCTEMBI,
KBaJpaTHBIE U IPOOHO-pAIIMOHAIEHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMH,
B TOM YHCJIE IPU PELIECHUN 3a7a4 U3 IPYTUX NPEIMETOB U MPAKTUUECKUX
3a/1a4; yMEHUE UCIO0JIb30BaTh KOOPJIAWHATHYIO MPSMYI0 U KOOPJAHHATHYIO
TUIOCKOCTH JIJ1s1 H300pakeHUs pelieHU ypaBHEHH, HEPABEHCTB U CUCTEM
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YMeHne onepupoBaTh MOHATHAMU: (YHKIMSA, Tpapuk (QYHKUUH, HYIH
(YHKINH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMS,
yObIBaHMs, HauOoOJbIIEe W HAaWMEHbIEE 3HAYCHUS (PYHKIUH, yMEHHUE
ONEPHPOBATh TOHATUSAMH: TIpsMasl TPONOPUUOHATBHOCTD, JIMHEHHAS
byHKIMs, KBaapatudHas (QYHKIUSA, OOpaTHas MPOMOPIUOHATBHOCTD,
napaboJa, runep0oa; yMeHue CTpouTh rpaduku PyHKITUN, UCTIOTB30BATh
rpadUKu U OTPENICIICHUS] CBOMCTB MPOIICCCOB M 3aBUCHUMOCTEH, IS
pelieHus 3a/a4 U3 JIPYTUX YYeOHBIX MPEIMETOB U PEANbHOW JKU3HWU;
YMEHHUE BhIpaKaTh (pOpMyJiaMu 3aBUCUMOCTH MEKIY BEIIMIHMHAMU

YMeHue ONEepUpPOBATH MTOHATUSIMH: MIOCJIEI0BATEILHOCT,
apudmernyeckas U reoMeTpuueckasl Mporpeccuu; yMeHHe HUCI0JIb30BATh
CBOIICTBa MoOCNeq0BaTeIbHOCTEH, (DOPMYIIBI CYMMBI U OOILIETO YJieHa MpH
pellleHnH 3a7ad, B TOM YHUCIE 3a7a4 U3 APYTUX y4eOHBIX MPEAMETOB U
pealbHOM KU3HU

YMeHnue pemarh 3a7jaui pa3HbIX TUIOB (B TOM YKCJE Ha MPOIEHTHI, 10U
Y YaCTH, ABIKEHUE, paboTy, LIeHy TOBapOB U CTOUMOCTD MOKYIIOK U YCIYT,
HAJOTH, 33Jauyd W3 O0JacTh YIpPaBIEHUS JUYHBIMU U CEMEHHBIMU
(dbuHaHCaAMM); YMEHHE COCTABIISTh BEIPAXKEHUS, ypaBHEHHS, HEPABEHCTBA U
CHUCTEMBI MO YCJOBHUIO 3aJauyM, MCCIIENIOBATh IOJYYEHHOE PEIICHUE U
OIICHUBATH MPABAONOI00HOCTh MOTYUYEHHBIX PE3yIHTaTOB

YMeHue onepupoBaTh MOHATHAMU: GUTYpa, TOUKA, OTPE30K, IpsMasi, Jyd,
JIOMaHasi, Yroj, MHOTOYT'OJbHHK, TPEYTOJbHHUK, pPAaBHOOCAPCHHBIA U
PaBHOCTOPOHHHMI  TPEYTOJIbHUKH,  TPSMOYTOJIbHBIA  TPEYTOJIbHUK,
MenuaHa, OHMCCEKTpHCa M BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJIbHUK,
napajiesiorpaMM, — poMO,  TPSMOYTOJIHUK,  KBajgpaT,  Tpamelus;
OKPYKHOCTb, KpPYyI, KacaTCjIbHas;, 3HAKOMCTBO C IPOCTPAaHCTBCHHLIMU
¢durypamu; yMeHHe peliath 3a1a4u, B TOM YHUCJIE U3 IOBCEIHEBHON KU3HH,
Ha HaXOXXJICHHE T'€OMETPHUYECKUX BEIUYHMH C TIPUMEHEHHUEM H3yYEHHBIX
cBOMCTB (puryp u paxToB

YMeHue omnepupoBaTh IMOHATHAMHU: PAaBEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; MapaieIbHOCTh U MEPHEHANKYISIPHOCTD MPSAMBIX, YIOJI
MEX1y NpSIMbIMHU, MEPHEHAMUKYJSAP, HAKIOHHAs, MPOEKLHMs, M0a00ue
¢buryp, nogoOHbIe TPEYTrOJIBHUKU, CUMMETPUS OTHOCUTEIBHO TOYKH U
NOpsMO; yMEHHE paclo3HaBaTh pPAaBEHCTBO, CHUMMETPUI0 M TOJ00HE
¢buryp, napajsuienbHOCTh U NEPIEHANKYISIPHOCTh MPSIMBIX B OKPY KaloILIeM
MUpe

YMeHue onepupoBarh MOHATHAMU: JUIMHA, PACCTOSTHUE, YroJl (BeIMYnHa
yIja, CHHYC U KOCHUHYC yTJIa TPEyTrOJIbHUKA), IIJIOMIA/(b; YMEHUE OLIEHUBATh
pasMepbl IPEIMETOB M OOBEKTOB B OKpPYXKAIOLIEM MHUPE; YMEHHUE
OPUMEHSATH (POPMYJIBl IEpUMETPA U IUIOLAAN MHOTOYTOJIBbHUKOB, JUTHHBI
OKpY>)KHOCTH M  IUIomaad  Kpyra, o0ObeMa  HIpSIMOYIOJBHOTO
napajuleJienunena;  yMEHME  NPUMEHSTh  NPU3HAKU  PABEHCTBA
TPEYroJbHUKOB, TEOPEMY O CyYMME YIJVIOB TpPEyTrOJbHUKA, TEOpEMY
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[Tucdparopa, TPUTOHOMETPUIESCKUE COOTHOIICHUS IS BBIYUCICHUS JIJTUH,
pacCTOSIHUM, IO

YMenne wu3o0pakarb IJIOCKHE€ (GUTYpBl W HUX  KOMOHWHAIWH,
NPOCTPAHCTBEHHBbIE (UTYPBl OT pPYKH, C TIOMOILIBIO YEPTENKHBIX
WHCTPYMEHTOB M JJICKTPOHHBIX CPEJICTB IO TEKCTOBOMY  WIIH
CUMBOJIbHOMY OIIMCAaHUIO

YMeHHe onepupoBaTh MOHATHAMU: NPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CYMMa BEKTOPOB, IPOU3BEAECHUE BEKTOPA HA
YHUCJIO, CKAJIAPHOE NPOU3BEICHUE BEKTOPOB; YMEHHME MCIOJIb30BaTh
BEKTOPBI M KOOPJIMHATHI JJI MPECTABICHUS TaHHBIX U PELICHUs 3a]a4, B
TOM YHCJIe U3 JPYTUX yUEOHBIX MPEAMETOB U PEaNbHOM KU3HH

YMeHue onepupoBaTh MOHATHIMHE: CTOJIOMKOBBIC U KPYTOBBIC THATPAMMBI,
TaONuIBl, cpeaHee apudMeTHUeckoe, MeauaHa, HauOoJbIlee U
HAVMEHBIIICEe 3HAUCHHS, pa3Max YHCIOBOTO0 Habopa; yMEHHE W3BIICKATh,
UHTEPIPETUPOBATH M MPEOOPa30BhIBATh HHPOPMAIIHIO, TIPEJICTABICHHYIO
B Ta0JIMIaX ¥ Ha AMarpaMmax, OTPaskarollyl0 CBOMCTBA U XapaKTePUCTHKH
peaHLHBIX HpOI_IeCCOB n HBHGHHﬁ; yMeHI/Ie paCHOSHaBaTB N3MCHYUBLIC
BCJIIMYMHEI B OKPY)KaIOHIGM MI/IpG

YMeHue onepupoBaTh IMOHATUSAMH: CIy4YaHbIM ONBIT (CIy4aiHbIHA
OKCIIEPUMEHT), DJIEMEHTapHOe COObITHE  (PJIEeMEHTApHBIH  HCXON)
CIIy4aifHOTO OTBITA, CIy4aiiHOe COOBITHE, BEPOSTHOCTH COOBITHS;, YMEHHUE
HaXOJUTh  BEPOSTHOCTH  CIy4YalHBIX COOBITHH B  ONBITaX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHUE PELLIATh 3a/1a4H
METOZOM OpPraHU30BaHHOIO Iepedopa U € HCIOJIB30BAaHUEM IPaBHUIIA
YMHOXKEHUS; YMEHHE OLICHUBAaTb BEPOATHOCTH pEAbHBIX COOBITUH U
ABJICHUH, IOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHI B OKpY’KalollleM MHpE U B JKU3HU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHUCEN U €ro
POJIBIO B MAaCCOBBIX SIBICHUSX

YMeHue BRIOUpaTh MOAXO AN N3yYCHHBIA METO/ JIsl pEIISHUS 3a/1auH,
MPUBOJIUTh MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
JKU3HHM, Paclo3HaBaTh IPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONUCHIBaTh OTIEJbHBIE BBIJAIOIIMECS PE3YJIbTATHI, NOJYYCHHBIE B XOJE
Pa3BUTHUSI MAaTEMATUKHU KaK HAyKW, TPUBOJAUTH MPUMEPHI MATEMAaTUYECKHUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU



INEPEYEHD 9JIEMEHTOB COAEPKXAHUA, ITIPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMbIii 3JI€MEHT COAEePKRAHUS

1 Yucna v BIYUCICHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE

12 OOBIKHOBEHHBIE U JIECATUYHbIE POOH, MPOLEHTHI, OECKOHEUHbIE MEPUOAUUECKUE
' apobu

1.3 PanmonansHbie uncna. ApupMeTHIECKHe Onepalii ¢ palMoHaIbHBIMU YHCIAMA

14 JleiicTBuTenpHble uucia. ApudmMeTHueckue omnepanuu C JACHCTBUTEIbHBIMHU
' YHUCIIAMU

L5 [TpubnukEHHBIE BBIYUCICHUS, IIpaBUIa OKPYIJICHHs, HPUKHIKA M OLEHKa
' pe3yJIbTaTa BEIYUCICHAN
2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaykeHUsI (BBIPRXKEHUS C IEPEMEHHBIMH )

29 Crenenp c wnenbiM mnokazateneM. CTeneHb € palMOHAIbHBIM ITOKa3aTEJIeM.
' CaoiicTBa cTeNeHH

23 MHorousneHs!

2.4 Anrebpanueckas 1poOb

)5 Apudmerndeckuii KOpeHb HaTypalbHOW cTeneHH. JleicTBus ¢ apudMeTHIecCKuMU
' KOPHSIMHM HaTypajJbHOU CTENEHU
3 VYpaBHEHMS U HEpaBEHCTBA

31 Henbie u apoOHO-panmoHanbHbIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHUI

319 Lenbie u apoOHO-panMoOHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPABCHCTB

3.3 Penrenue TeKCTOBEIX 3a1a4
4 UucnoBble MocaeA0BaTENbHOCTH

4.1 [TocienoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEA0BATENLHOCTEH

4.2 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmysia CI0KHBIX MPOLIEHTOB
5 OyHKIMHU

Oynkuus, crocoOsl 3aaanus GyHkun. ['paduk pynkunu. Obaacts onpeneneHus 1

51 MHOXkecTBO 3HaueHuH pyHkiuu. Hynn @ynkiun. IIpoMexyTkn 3HAKOIIOCTOSIHCTBA.

o [TpomexyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl M MHMHUMYMbI (QYHKIHU.
Haubosnbiiee n HanMeHbIee 3HaueHHE (PyHKIMH Ha TIPOMEXKYTKE

6 Koopaunats! Ha IpsAMOM U INIOCKOCTH

6.1 Koopnaunatnas npsmast

6.2 JlexapTOBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus



7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

I'eomerpuueckue Gurypsl 1 ux cBoicTBa
TpeyroabHUK

MHOroyrojasHUKI

OKpY>KHOCTb U KpyT

N3mepeHne reoMeTpu4ecKuX BEITUYHH
BekTopsl Ha 10CKOCTH

BeposATHOCTB M cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepostHocTh

Komb6unaropuka

MHoxecTBa

['padur
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