MYHUIMTTIAJIBHOE BIOJIKETHOE OBIIIEOBPABOBATEJIBHOE YYPEX/IEHHUE
YUYEBHO-BOCITUTATEJIBHBI KOMITJIEKC
"IIIKOJIbBHA S AKAJIEMUWS UMEHU MAJIBLIEBA AJIEKCAH/IPA UBAHOBUYA"
TOPOJIA BAXUHMCAPAM PECTTYBJIMKH KPbIM

MIPMHSITO VTBERIKIAIO

Ilemaroruueckum cosetom MBOY JiupekTop MBOY YBK

VBK «IlIxomsHas akanemus /«dllkoatys akanemus

uM. Manbuesa A.H.» [ amManpliesa A Wy

(npotokon ot 29.08.2025 r. Ne 11) e ) HH Mapeiaund
\2\ 290820230 prar |2

T,

Pabouas nporpamMmma
y4eOHOro npeamMera

«BeposITHOCTH U CTATUCTUKA»

Kotacce 10-11
Beero yacos - 34
KonuyecTBO 9acoB B HeOemio - 1

CocraBjienia B COOTBETCTBHH ¢  @e/icpaibHbIM TOCYJAapPCTBEHHBIM 00pa30BATEIBLHBIM
craHaapToM cpeaHero obmiero obpaszopanusi, DenepanpHoi pabouei MpOrpaMMmbl CPEIHETO
ob1ero o6pasosanns. Maremaruka (uis 10-11 kiaccos o6pa3oBaTelibHbIX opranu3almii). ba3oBbrit
vpoBenb, IIpeavernas 06nacTs «Maremaruka u uHbopmarika». Mocksa 2025.

VueGHoe nocobue :

Maremaruka. BepositHocTh M craructuka: 10-if kmace: 6a308bii ¥ yriayO/ICHHBIH YPOBHH: yuebHOE
nocobue / E.A. Bynumopuy, B.A. Byasiues. - 3-e u3n., crep. - Mocksa: IIpocBelleHue, 2025. -
223¢.

Maremaruka. BepositHocTh 1 cratucruka: |1-i kmace: 6a3oBblil H yriyOleHHEIH ypOBHU! yuyebHOE
noco6ue / E.A. Byaumopnu, B.A. Byisrdes. - 3-¢ u3i., ctep. - Mocksa: IIpocBelicHUE, 2025, -
144c.

I'pynna yunreneii:
Anmocona Slna BsiuecraBoBHA, BbICIIAs KATETOPHSL, CTax paborel 31 ser
He6uena Dinb3apa Mserosra, C3/1, ctax paboThl 13 net

PACCMOTPEHO COI'JTIACOBAHO
MIKOTBHBIM METOTHIECKHM 00BEIHHEHUEM 3amecTHTENb AUpeKTopa mo Y BP
(porokoa or 28 .08. 2025 r.Ne 4) MBOYV VBK «IllkonpHas akaaemMusi

uM. Mameriesa A.J.»

MB.E.KOC&HKO

r. Baxuucapaii
2025 r.
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHuniii kypc «BeposTHOCTP W CTAaTHCTHKa» 0a30BOTO YPOBHS SIBISETCS
MPOJOJDKEHUEM M PA3BUTUEM OJHOMMEHHOro0 Y4eOHOro Kypca ©0a30BOro ypOBHS
OCHOBHOT0 0011ero oopasoBaHus. YUeOHbIH Kypc MpeaHazHayeH Ajid (pOopMUPOBAHUS
y 00y4aronmxcsi CTaTUCTHYECKON KyIbTYpbl U IOHUMAHUS POJIM TEOPUH BEPOSITHOCTEH
KaK MaTEeMaTUYECKOTO0 MHCTPYMEHTAa ISl M3YUYEHHUS CIy4alHbIX COOBITHH, BETUYUH
u mpoueccoB. [lpu wu3yueHuu y4yeOHOro Kypca oOOramarwTcs MpeACTaBICHUS
oOy4Jaromuxcs 0 METo/IaX MCCIEOBaHUS U3MEHUMBOIO MUPA, Pa3BUBAETCS MOHUMAaHUE
3HAYMMOCTH ¥ OOIIHOCTH MAaTEMaTHYECKHUX METOJOB IMO3HAHUS KAaK HEOTbEeMJIEMOMU
YaCTH COBPEMEHHOT0 €CTECTBEHHO-HAYUYHOTO MUPOBO33PEHUSI.

Copeprxanue yueOHOro Kypca HampaBJIeHO Ha 3aKperieHue 3HaHWM, MOJTYyYeHHBIX
Opy M3yYEHWU Kypca Ha ypOBHE OCHOBHOI'O O0IIEero oOpa3oBaHWs, U Ha pa3BUTHE
NPE/ICTABIICHUN O CIIy4allHBIX BEJIMYMHAX U B3aUMOCBS3SX MEXIY HUMHU Ha BaXKHBIX
npUMepax, CIOKETbl KOTOPBIX TMOYEPHHYTHI W3 OKpY’Karolero mupa. B pesymnbraTte
y oOydarommxcss  JOMKHO  c(hOpMHpOBAaTbLCA  TpelAcTaBiieHne o  Haubosee
yIOTPEOUTENBHBIX U OOIIMX MAaTEeMaTHUYECKUX MOJEINSIX, UCIOIb3YEeMbIX JIJIsi OTIMCAHMS
AHTPOMOMETPUUYECKUX U AeMOrpaduIeCcKUX BEJIMYUH, MOTPEITHOCTEN B PA3TUYHOTO POJia
U3MEpPEHUsX, JJINTETbHOCTH O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOICTB,
XapaKTepUCTHUK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIECTBE.

B cooTBeTcTBMHM C yKa3aHHBIMH LEISIMH B CTPYKType Yy4eOHOTO Kypca
«BeposTHOCTh M CTAaTUCTUKA» JJISl YPOBHS CpeHero ooOIiero oopa3oBaHus Ha 0a30BOM
YpOBHE BBIIENICHBI CIEAYIOIUEe OCHOBHBIE COJEpKaTeabHble JUHUHN: «CiydaifHbie
COOBITHS M BEPOATHOCTHY, «CiydaliHble BEJTMYUHBI M 3aKOH OOJBIITUX YHCEI.

BaxHnyio uyacTh yuyeOHOro Kypca 3aHMMaeT M3yUYE€HHE TE€OMETPUUYECKOI0
1 OMHOMHUAJILHOTO PAaCIpPEICNICHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMHU aHAJIOTAMU —
MOKa3aTEJIbHBIM U HOPMAJIbHBIM paclpeacieHUsIMH.

Conepxanne nuHuM «CiydaiiHble COOBITHUSI U BEPOSTHOCTHU» CIIY)KUT OCHOBOM
g (OPMHUPOBAHUS MPEJICTAaBICHUA O pacHpeleIeHUd BEPOATHOCTEH MEXIY
3HAQUEHUSIMU CIy4YailHBIX BEJMYMH, a TaKXe 3Ta JIMHUS HeoOXoauma Kak 0Oasa
IUIA U3y4YeHUsl 3aKOHAa OOJNIBIIMX YMcel — (PYyHIAMEHTAJbHOTO 3aKOHA, JEWCTBYIOIIETO
B IMpHUpOJie U OOIIECTBE U HMMEIOLIET0 MaTeMaTuyeckyio ¢opmanuzanuio. CaM 3aKoH
OONMBIIMX YHCEN Tpearaercs B O3HAKOMUTEIbHOW (opMe ¢ MHUHUMAIbHBIM
MCIIOJIb30BaHUEM MaTeMaTH4YeCcKoro (popmannsma.

Tembl, CBsI3aHHBIE C HETMPEPHIBHBIMHU CIIYYallHBIMH BEIMYWHAMHU, AKIICHTHPYIOT
BHHMAaHUE OOYYarONIMXCSl HA OMUCAHUM U U3YUYEHUU CIIyYalHBIX SIBICHUNU C TTOMOILbIO
HenpepbIBHbIX  (QyHKUHME. OCHOBHOE BHHUMAaHHME  YJIEISETCS  IOKa3aTeIbHOMY
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U HOPMAJIbHOMY pacHpelesieHUsM, TPU OTOM MPEANONIaracTcsl O3HAKOMHTEIHLHOE
U3ydeHHe MaTepraia 0e3 JoKa3aTeIbCTB MPUMEHIEMbIX (DaKTOB.

OOmiee 4YKMCIO YacoB, PEKOMEHAOBAHHBIX I HW3Y4YCHHS Yy4eOHOro Kypca
«BepositHOCTh M cTaTcTHKa» — 68 yacoB: B 10 kmacce — 34 uvaca (1 yac B Hezelno),
B 11 kimacce — 34 gaca (1 gac B HezeliO).

COAEPKXAHUE OBYYEHUA

10 KJIACC

[IpencraBneHne JaHHBIX C MOMOIIbKO Tabmui, wu  guarpamMm. CpenHee
apudMeTHIecKoe, MeIMana, HauboJIblllee U HAUMEHbIIIEE 3HAYEHUS, pa3Max, JUCTIEPCHUS
U CTaHJAPTHOE OTKJIOHCHHE YUCIIOBBIX HAOOPOB.

Cny4aiiHple SKCHEPUMEHTHI (OMBITHI) M CIydailHble COOBITHUS. DJIeMEHTapHBIC
cobbiTus  (ucxonpl). BeposTHOCTH citydallHOro  coOBITHUS. BIM30CTH  YaCTOTHI
U BEPOSTHOCTU cOOBITUM. CiyuyaliHble ONBITHI ¢ PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
coobITUAMHU. BeposaTHOCTH COOBITHI B OMBITAX ¢ PABHOBO3MOXKHBIMH DJIEMEHTAPHBIMU
COOBITHSIMH.

Onepaniuu Haja COOBITUSIMH: TIepecedeHue, OO0BEAUHEHUE, MPOTUBOIOIOKHbIC
cobbIThs. JInarpammel Ditiepa. @opmyiia CIIOKEHUS BEPOITHOCTEH.

YClOBHAas BEPOSTHOCTh. YMHOXKEHHUE BEpOATHOCTEH. [lepeBo ciiydyaliHOTO
skcriepuMenTa. @opmyiia moHON BeposiTHOCTU. HezaBucumeblie coObITHS.

KomOunaropnoe mnpaBwio ymHoxkeHus. IlepectanoBku u Qakropuan. Yucio
coueranuii. Tpeyronpauk [lackansa. ®opmyna 6mHomMa HeroTOHA.

bunapHblii ciaydailHbIi ONBIT (MCHBITAHUE), yCleX W Heyaada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHUM 10 nepBoro ycnexa. Cepusi He3aBUCHUMBIX
yucneiTaHni beprysy.

Cnyuaiinas BenuunHa. Pacnipenenenue BepossTHOCTeH. JlnarpamMma pacipeaesieHusl.
[Tpumepsl pacnipeieieHnid, B TOM YUCIIE, TEOMETPUIECKOE U OMHOMHAIILHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIYYaHBIX BEIMYMH: MATEMaTUYECKOE OXXHUIAaHUE,
JUCIEPCUs W CTAaHJAPTHOE OTKJIOHEHHE. [IpuMepsl NpUMEHEHUsS MaTeMaTUYECKOIo
OXXHMJAHUsI, B TOM YMCJIE B 3a/Ja4ax U3 IIOBCEJHEBHOM JKM3HHM. MaremaTuyeckoe
OXXKHMJIaHWE OWHApHOW clydailHOM BenuuuHBL. MartemaTudeckoe O0XHAaHUE CYMMBI
CIIy4allHbIX BEJIMYHMH. MaTreMaTH4eCcKoe OXUAAHWE U JUCIEPCUS T'€OMETPUUYECKOTO H
OMHOMMAIILHOTO PACTIPEICICHIM.

3akoH OONBIINUX YHCEN U €0 POJib B HayKe, Mpupojie u obmiecTBe. BriOopoduHbIit
METO]I HCCIEAOBAHUM.

[Ipumepsl  HENMpEpBIBHBIX  CIOy4aWHbIX BedIW4WH. [loHATME O TIOTHOCTH
pacnpeneneHud. 3agadd, NPUBOIAIINE K HOPMaJIIbHOMY pacnpeneneHuto. [lonstue
0 HOPMAaJIbHOM pacHpeACICHUH.
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IMPEJIMETHBIE PE3YJIBTATHBI

K koniy o0yuenus B 10 kiacce oOydaromuiicss HOJYy4UT CAEAYIOLINUE IPEAMETHBIE
PE3YJIbTATHI:

YUTATh U CTPOUTH TAOIUIIBI M TUAT PAMMBEI;

ONEepUpOBaTh TMOHATUAMH: CpeHEee apuMeTHdyecKkoe, MeJIuaHa, HauOoJblIee,
HaMMEHbLIEe 3HaYeHUe, pa3Max MacCHBa YHCIOBBIX JaHHBIX;

OTIEPUPOBATH MOHITUAMU: CTyYaHBIN SKCIIEPUMEHT (OTBIT) U ClIydaiiHOE COOBITHE,
AJIEMEHTapHOEe COObITHE (PJIEMEHTApHBI UCXOJ) CJIy4aHOTO OIbITAa, HAXOAHUTh
BEPOSITHOCTA B OMBITAX C PABHOBO3MOXKHBIMHU CIYyYaWHBIMU COOBITHUSIMH, HAXOJWTH
Y CPAaBHUBATH BEPOSTHOCTU COOBITHI B M3YUCHHBIX CITYYaHBIX SKCIIEPUMEHTAX;

HaxXoAUTh U (OPMYIUPOBATH COOBITHS: MepeceyeHue U OOBbEIUHEHUE JTaHHBIX
COOBITHH, COOBITHE, MPOTUBOMOJOXKHOE JIaHHOMY  COOBITHIO,  IOJIb30BaThCs
auarpaMMamu Jitiepa u GOpMyIon CI0KEHUS BEPOSTHOCTEN MpU pellieHnH 3a/1a4;

ONEepPUPOBATh TIOHATHUSMHU: YCIIOBHAs BEPOSTHOCTh, HE3aBUCHMBIE COOBITHS,
HaXOJUTh BEPOSITHOCTH C TOMOIIBIO MpaBUjia YMHOXEHHUS, C TOMOIIbIO JepeBa
CJIy4ailHOTO OIIbITA;

NPUMEHSATh KOMOWHATOPHOE TPABWIO YMHOXKEHHUS TIpU PEIICHWW 3a/1ad;

ONEpPUPOBATh TOHATUSMHU: HWCIBITAHWE, HE3aBUCUMBIC WCIBITAHUS, CEpUs
UCIIBITAHUM, YCIIEX U HEy/aua, HAXOJUTh BEPOSITHOCTU COOBITHI B CEPUU HE3aBUCUMBIX
UCIIBITAHUM JI0 TIEPBOTO YyCIeXa, HaXOJUTh BEPOSITHOCTU COOBITHI B CEpUU HCTIBITAHUN
bepuymnu;

ONEpUPOBATH TMOHATUSMU: ClIy4dailHasi BEJIIMYMHA, pacCIpe/iesieHue BEpOsSTHOCTEH,
auarpaMmMa pacrpeieneHusl.

K xoniy oOyuenus B 11 kiacce oOydaromuiicss HOTY4UT CASAYIONINAE TPEAMETHBIC
pEe3yIbTaThI:

CpPaBHUBATh BEPOSATHOCTH 3HAUYECHUH CITYYalHOW BEJIMYUHBI 10 PACTIPEICIICHUIO WITH
C IOMOIIBIO JUArpamMm;

ONEPUPOBATH MOHITUEM MATEMATHYECKOTO OXUIAHWS, IPUBOAUTH IPUMEPBI, Kak
MPUMEHSAECTCS  MAaTEMATHUYECKOE  OXKHMJAAHWE  CIyYalHOM  BEJIIMYMHBI  HAaXOIUTh
MAaTEMaTHYECKOE OKUJIAHUE 110 JTAHHOMY PacCIpeIeIICHUIO;

UMETh TIPEACTABICHHE O 3aKOHE OOJBIINX YHCEN,

MMETh NPEACTABICHNE O HOPMAIbHOM PACIPEACICHUH.
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10 KJACC
HaumenoBanue paznena  |KonuuectBo OcHoBHOE coiepKaHue OcHOBHBbIE BUJIBI ICSTEILHOCTH
(Tembl) Kypca 4acoB oOydJaronuxcs
[IpencraBieHue JaHHBIX 4 [IpencraBnenne JaHHBIX C TOMOIIBIO N3Baexath uHGOpMAIMIO U3 TaOIUIL
U OlucaTesibHasi CTATUCTHKA Tabnui u quarpamm. Cpennee U uarpaMM, UCNoJib30BaTh TaOJIUIIbI
apupMeTHIEeCKOE, MeIMaHa, U JTMarpamMMbl JJIsI IPEJICTaBICHUS
HauOoJIbIlIee M HAUMECHBIIICE CTATUCTUYECKUX JTaHHBIX.
3HAYEeHUS, pa3Max, JTUCIIepCHUsl, Haxoauth onucaTteabHbIe
CTaHJAPTHOE OTKJIOHEHUE YUCIOBBIX XapaKTEPUCTUKH JTaHHBIX.
HaOOpOB BeiaBuraThb, KpUTHKOBATH
TUIIOTE3bI O XapaKTepe CIyYanHOU
U3MEHYMBOCTHU U ONIPEAEIISIIOLINX €€
dakTopax
CityuaiiHbI€ OTBITHI 3 CityyaiiHble SKCTIEPUMEHTHI (OIIBITHI) BoieasiTe HA IpUMepPax ciy4yaiiHbIe

U CTy4aliHbIE COOBITHSI,
OTIBITHI C PABHOBO3MOKHBIMU
HIIEMEHTAPHBIMHU UCXOJaMU

U CIy4aliHbIe COOBITHS.
DOnemeHTapHbIe COOBITUS (MCXOBI).
BepositTHOCTH CitydaitHOTo COOBITHS.
BepositHocTH COOBITHII B OTIBITAX

C PaBHOBO3MOKHBIMH
DIIEMEHTAPHBIMH COOBITUSIMU.
[IpakTueckas pabota

COOBITHS B OTIMCAHHOM CITy4ailHOM
OTIBITE.

®opmMyJIMpPOBATH YCIOBUS POBEICHUS
CIIy4alHOTO OIIBITA.

Haxomauthb BepoATHOCTHU COOBITUI

B ONBITaX C PABHOBO3MOXHBIMU
HCXOJIaMH.

MopneanpoBaTh OIBITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
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UCXOJIaMU B XO7I€ TPAKTUICCKOMN
paboThI

Omnepanuu HaJ COOBITUSMU,
CJI0’KEHUE BEPOSITHOCTEN

Onepanuu HaJ COOBITUSIMU:
nepeceyeHre, 00beIMHeHNE COOBITUI,
IPOTUBOIOJIOKHBIE COOBITHS.
Huarpammel Ditnepa. Dopmyna
CJI0’KEHUSI BEPOSTHOCTEN

HUcnonb3oBaTh quarpaMmel Jiepa

U CJIOBECHOE OMHUCAHUE COOBITHI

JU1s1 GOPMYJIUPOBKHU M M300PaKEHUS
00BEIMHEHUS U TTEPECECUCHUs COOBITHIA.
PemaTh 3a1aum ¢ UCTIOJIB30BAaHUEM
(hOopMYyJIBI CIIOKEHHS BEPOSITHOCTEN

Y cil0BHast BEPOSITHOCTb,
JIEpEBO CIIYYAMHOIO OIIbITA,
dbopmyra moTHOM
BEPOSITHOCTH

Y HE3aBUCUMOCTH COOBITUI

VYcnoBHasA BEPOATHOCTh. Y MHOKEHUE
BEpOSITHOCTEU. JlepeBo ciydallHOTO
sKcrepuMenTa. @opmyrsa moJHON
BeposTHOCTU. He3aBucumeble coObITHS

PemaTh 3a1aum Ha HAXOXKICHUE
BEPOSITHOCTEN COOBITHIA, B TOM YHCTIE
YCJIOBHBIX C IIOMOIIBIO JIE€pEBa
CIIy4allHOTO OIIbITA.

OnpenensiTb HE3aBUCUMOCTH COOBITUI
o opMyIie U Mo OpraHu3aluu
CJIy4alHOTO OIbITa

DneMeHThl KOMOMHATOPHUKHU

KombunaTopHoe npaBuiio
yMHOkeHHUS. [lepecTaHOBKHM

u dakropras. Yucmo coueTaHmii.
Tpeyronbauk [lackansa. @opmyna
ounoma HeroToHa

HNcnonb30BaTh MPaBUIO YMHOXKEHUS
JUTSI TIEPEUYUCIICHHS COOBITHIA

B CJIy4YallHOM OIIBITE.

IHoab3oBaTbest popmytoi

Y TpeyrojabHUKOM [lackans

TSl OTIPEICTICHUS YUCia COUETaHU N

Cepuu nocinenoBaTeIbHBIX
HCIIBITAHUM

buHapHbIli CiTy4allHBINA OIBIT
(ucpITaHME), YCIIEX U HEeyAaya.
HeszaBucumsie ucnbitanus. Cepus
HE3aBUCHUMBIX UCTIBITAHUH JI0 IEPBOTO

Pa30uBaTh Cl10XHBIE YKCTIEPUMEHTHI
Ha OT/ICTIbHBIC UCTIHITAHUS.
OcBauBaTh NOHATHSA UCIIEITAHUE,
CepHsi HE3aBUCUMbBIX UCIIBITAHUM.
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ycnexa. Cepust HE3aBUCHUMBIX IIpuBoaAMTE IPUMeEPBI CEpUN
ucnslTauui bepHymm. HE3aBUCUMBIX UCIIBITAHUM.
[Ipaktuueckas padbota Pemare 3a1a4m Ha nouck

C UCIIOJIb30BAaHUEM DJIEKTPOHHBIX BEPOSITHOCTEN COOBITUI B CEpUU
TaOIML VCIIBITAHUH J10 IIEPBOTO ycIexa

Y B CEpUAX UCTbITaHUN bepHyIuin.
N3yyaTs B X0[€ NPaKTUYECKOH
padoTHI C UCTIOJIB30BAHUEM
AIIEKTPOHHBIX TaOIHI] BEPOSITHOCTU
COOBITHI B CepUAX HE3aBUCUMBIX

UCTIBITAHUU
CityuaiiHble BeJTMUUHBI 6 CiyuaiiHasi BEJIMYMHA. OcBauBaTh NOHATHSA: ClTydaliHas
U pacupeesieHus Pacnipenenenue BepoATHOCTEN. BEJIMYMHA, pacrpe/ieneHre, Tabauma
Huarpamma pacrnpenenenus. Cymma pacrpenesneHus, 1uarpamma
Y MIPOU3BECHUE CyYallHbIX BEJIMYMH. | PacHpeAcsICHUsI.
[Ipumepsl pacripeneneHuil, B TOM IIpuBoauTH NpUMeEPHI
YHUCJIe TEOMETPUUECKOE pacnpeeieHU, B TOM YUCTIe
1 OMHOMUAJILHOE T€OMETPUUECKOTO U OMHOMHUAILHOTO.

CpaBHUBaTBh pacrpeaeieHus
CJIy4ailHbIX BEJIUYNH

HaxoauTh 3HaYECHUSA CyMMBI

Y TIPOU3BEACHUSI CIIyYalHbIX
BEJINYMH.

CTpouthb 1 pacno3HaBaThb
reOMETPUUECKOEe U OMHOMHUAIBHOE
pacrpeeneHue
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[loBTOpEHUe, 00001IeHHE, 5 OnucarenbHasi CTATUCTHKA. IHoBTOPATHL N3yUeHHOE
CUCTEMaTH3alNs 3HAHUH CrydaiiHbIe OTIBITHI U BEPOSTHOCTH U BBICTPAUBATDh CHCTEMY 3HAHUI
city4aitHbeIX coObITHH. Onepanuu

HaJ COOBITHSMH. DIEMECHTHI
KOMOWHATOPUKH, CEPUH HE3aBUCUMBIX
VCTIBITAHU M

OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
HaumenoBanue paznena  |KonuuecTtBo OcHOBHOE cojiep>KaHue OCHOBHBIE BUIBI JCSATEIbHOCTH
(Temnl) Kypca 4acoB oOy4Jaronuxcs
MatemaTnyeckoe OKUIaHIE 4 [Tpumeps! npUMeHEHUS OcBauBaTh NMOHATUE MATEMATHYECKOTO
CITy4aifHOW BEJTUYNHBI MaTEMaTHICCKOTO OKHTaHUS OXKHU/TaHUSL.
(cTpaxoBanue, 1oTEpes). IIpuBoaUTH U 00CYKAATH IPUMEPHI
MaTteMaTH4eCcKOe 0’KHIaHUE CYMMBI MPUMEHEHHUS MAaTEMATHIECKOTO
CJIy9aiiHbIX BEJTHYHWH. OXKHUJTaHUSI.
MatemaTudeckoe OKuIaHne BbIuncasiTh MATEMaTHYECKOE
T€OMETPUIECKOT0  ONHOMHAIILHOTO OYKUJIaHUE.
pacupeneaeHuin HUcnoab3oBaTh NOHATUE
MaTEMaTUYECKOTO 0KHUIaHUS
U €0 CBOMCTBA MPU PEUICHUU
3a/ay.
HaxoauTs 1o u3BecTHBIM (hopMynam
MaTEMaTUYECKOE OKUIAHUE CYMMBI
CIIy4YalHbIX BEJIUYHH.
HaxoauTsb 110 n3BecTHBIM (hOpMyIamMm
MaTEeMaTUYECKUE OKUIaHUS
CIIy9ailHBIX BEJIMYHMH, UMEIOIIHNX
reoMeTpUIECKOe 1 OMHOMHUATILHOE
pacrnpeneneHus
Jlucniepcust U cTaHAAPTHOE 4 Jlucriepcusi U CTaHIaPTHOE OcBauBaTh MOHSTHUSA: TUCTIEPCHS,

OTKJIOHEHUE CIy4alHON
BEJIMYUHBI

oTKJIOHeHuE. [{ucnepcun
reOMETPUUECKOT0 U OMHOMHUATILHOTO

CTaHJIAPTHOE OTKIIOHEHUE CITYYalHOU
BEJINYMHBL.
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pacrpeneneHusl.
[Ipaktuueckas padbota

C UCTIOJIb30BAaHUEM DIICKTPOHHBIX
TabJIUIL

Haxomxurh qucnepcuto

10 pacIpeiesICHuIO.

HaxoauThb 110 U3BECTHBIM
dbopmynaM TUCTIEPCHUIO
TCOMETPUIECKOT0 1 OMHOMHAIILHOTO
pacmpenenieHus, B TOM YHCJIE B XOC
MPAKTUICCKON pabOTHI

C MCIIOJIb30BaHUEM AJICKTPOHHBIX
Ta0JIHII

3aK0H OOJIBIIIUX YHUCEN

3axoH 60bIIMX YKces. BeiOopouHbIi
METO]I UCCIIEOBAHMIA.

[IpakTrueckas padora

C UCIIOJIb30BAHUEM JIEKTPOHHBIX
TaOJINI]

3HAKOMUTBCS C BEIOOPOYHBIM
METOJIOM UCCIIEAOBAHMS COBOKYITHOCTH
JTaHHBIX.

N3y4yaTth B X0/1€ NPAKTUYECKON pabOTHI
C MCII0JIb30BAHUEM AJIEKTPOHHBIX
Ta0IUI] TPUMEHEHHE BHIOOPOYHOTO
METO/Ia UCCIIEA0BaHUs

HenpepriBHbIE Ciiydaiinbie
BEJINYMHBI (pacipeiesICH s )

[IprMepsl HENMPEPBIBHBIX CIYYAUHBIX
BeJIMYNH. OyHKIUSA IUIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacipeiesieHUe U €ro CBOMCTBA

OcBauBaTh NOHATUS: HEIPEPHIBHAS
Clly4aiiHas BeJIWYMHA, HEMIPEPHIBHOE
pactpenenenue, GyHKIHS IJIOTHOCTH
BEPOSTHOCTH.

IIpuBOAUTH TPUMEPHI HEMTPEPHIBHBIX
CJIyYallHbIX BEJIWUYNH.

HaxoauTh BEpOSITHOCTH COOBITUI

10 TaHHOM ()YHKIIMU TIJIOTHOCTH, B TOM
YHCJIe PAaBHOMEPHOT'O pacipeeIeHHs
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HopMmanbsHoe pacnipenencane 2 3aaun, MPUBOIAIINE K HOpMaIbHOMY | OcBaMBaTh MOHATHS: HOPMaJIbHOE
pacnpenenenuto. OyHKIUSA pacnpezeieHue.
TUTOTHOCTH M CBOMCTBA HOPMATBHOTO BobiessiTh 110 ONMCAHWIO CITyYaliHbIe
pacrpeaeIeHuUs. BEJIMYHMHBI, PacTIpe/ICIICHHBIC
[TpakTtruueckas paboTa 110 HOPMAJIBHOMY 3aKOHY.
C UCITOJIb30BAaHUEM IJICKTPOHHBIX IIpuBoAUTH NPUMEPHI 33134,
TaOJIHI] MPUBOJIAIINX K HOPMAJIBHOMY
pacnpe/eICHHIO.
HaxoauTh 4ncI0BBIC XapaKTePUCTHKU
HOPMAJILHOTO PacIpeICIICHHSI
10 U3BECTHBIM (popMyJiaM.
Pemathb 3a1aun, cBI3aHHEIE
C IPUMEHEHUEM CBOWCTB HOPMAJILHOTO
pacmupeneneHui, B TOM YUCIe
C UCIIOJIb30BAHUEM DJICKTPOHHBIX
TaOJINL]
[ToBTOpEHME, 000OIICHHE 19 [IpencraBiieHre JTAaHHBIX C ITOMOIIBIO [ToBTOPSATH N3YUYCHHOE U BHICTPAUBATh

U CUCTEMATHU3AIUS 3HAHUIN

TaOJIUIl ¥ TUarpaMM, ONucaTeIbHas
CTaTUCTHUKA, OMBITHI

C PaBHOBO3MOKHBIMH
AIIEMEHTAPHBIMU COOBITUSIMU,
BBIYHCJICHUE BEPOATHOCTEHN COOBITHIA
C IpUMEHEHHEM (HOPMYIT

U TpaUueCcKuX METO/I0B
(koopauHaTHAs TpsiMasi, 1EPeBO,
nuarpamma Junepa), ciryyaiHbie

CUCTEMY 3HAHUU

10
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BEJIMYHMHBI U PACIPEICICHNUS,
MaTeMaTUYECKOE OXKUTaHUE
CIIly4alHOMN BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

11
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HEPEYEHD (KOAU®UKATOP) PACIHHPEJAEJIEHHBIX 110 KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUI K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJILHON ITPOI'PAMMBbBI CPEJTHET'O OBIIET'O
OBPA3OBAHUA U QJIEMEHTOB COAEPKAHUA 110 MATEMATHUKE

B ¢denepanbHbIX M perMoHanbHBIX MPOLEAYpaX OLIEHKM KayecTBa 0Opa3oBaHUs
UCIIOJIb3yeTCsl TepeueHb (KOAU(PUKATOP) paclpereseHHbIX M0 KiaccaM MpPOBEpPSEeMbIX
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTenbHON MpPOrpamMMbl
CpeliHero oo1iero o0pa3oBaHus U AIEMEHTOB COIEPKAHUS 110 MaTeMaTHUKe.

10 KJIACC

IIpoBepsiemble TpeOOBaHMSA K Pe3yJIbTATAM OCBOCHHUSI OCHOBHOH 00pa30BaTe/IbHOM
NporpaMMblI

Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3zoBaTeILHOM MPOrPaMMBI CpeTHEro 00IIero 00pa3oBaHus
pesyJbrarta
6 Teopust BEepoATHOCTEHN U CTATUCTHKA
6.1 UuTath U CTPOUTH TAOJIUIIBI U TUATPAMMBI

OnepupoBaTh TOHSATUSAMHU: CpeaHee apudMeTrhyeckoe, MeIHUaHa,
6.2 HauOoJplliee, HaMMEHbIIIee 3HAUCHHE, pa3MaX MacCHBa YHCIIOBBIX
JTaHHBIX

OnepupoBaTh MNOHATUSAMU:  CIyYalHBIA  DKCHEPUMEHT  (OMBIT)
U CcIydailHoe COOBITHE, JJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIMA
UCXOJ) CIIYy4allHOTO OIbITa; HAXOJAWTh BEPOSTHOCTH B OIBITAX
C  PaBHOBO3MOXHBIMH  CIy4aHBIMH  COOBITHSIMH,  HAXOJHTh
U CpaBHUBATh BEPOSTHOCTH COOBITHMI B W3YYEHHBIX CIyYalHBIX

6.3

AKCIIEpPUMEHTaX

Haxomute u hopmynupoBath COOBITHS: TIEpeceueHre H 00beTUHEHUE
JTAHHBIX COOBITUM, COOBITHE, TPOTUBOIOJIOKHOE TAHHOMY COOBITHIO;
MOJIb30BAaThCSl  AUArpaMMaMu OJisiepa W GOPMYJIONH  CIOKEHUS
BEPOSITHOCTEN MPU PEIICHUU 3a/1a4

6.4

OnepupoBaTh MOHSATUSIMHU: YCIOBHAasi BEPOSITHOCTb, HE3aBUCHUMBbIC
6.5 COOBITHS; HAXOJUTh BEPOSITHOCTH C MOMOIIBIO TPAaBHJIa YMHOXKCHHS,
C MMOMOIIBIO J€PEBA CIIYYAHOTO OIbITa

6.6 [IpuMeHsT, KOMOMHATOPHOE MNPABUIO YMHOXKEHUS NpPHU PEIICHUU

3aga4

12
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OHGpI/IpOBaTB IIOHATHUAMM. HCIBITAHHUC, HC3aBHCHMBIC MCIIBITAHMA,
cepusia PICHBIT&HHEI, YCIICX M HEYyJa4ad; HAXOAUTh BEPOSATHOCTHU COOBITH I

6.7 .
B CEpUM HE3aBUCUMBIX HUCIIBITAHUN [0 IIEPBOr0 ycClexa, HaXOAUTh
BEPOSATHOCTU COOBITHI B cepuu ucnbITaHuN bepHyinu

6.8 OnepupoBaTh NOHATUSAMU: CIIydaiiHas BEJIMYMHA, PACHPEICICHUE

BEPOSATHOCTEH, IMarpaMMa paclpeacieHus

IIpoBepsiemble 3JIeMEHTHI COIePsKAHUSA

Kon [IpoBepsieMblii 3IEMEHT COACPIKAHUS
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
[IpencraBnenne AaHHBIX C TOMOIIBIO Tabmui u guarpamm. CpemHee
6.1 apupMeTHIEeCKOe, MeIMaHa, HauOoJbIlIee M HAMMEHbIIIee 3HAaUCHUS, pa3Max,
JUCTIEPCUS M CTaHAAPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB
CnyyaitHple  JKCIIEpUMEHTBHI  (OMBITBI) W CIy4dallHbIE  COOBITHS.
DneMeHTapHble COOBITHSL (MCXOAbl). BeposaTHOCTH CiiydalHOTO COOBITHS.
6.2 bnuzocte wactoTtel W BeposiTHOCTH  cOObITHH. Cily4ailHble — OIBITHI
C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BepoaTHOCTH COOBITU I
B OTIBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMU
6.3 Onepanuu HaJl COOBITUSIMU: TIEpeEceueHre, 00bEJUHEHHE, IIPOTUBOIIOIOKHBIE
' coObITus. J{narpammer Ditepa. @opmyiia CI0KEHUS BEPOSITHOCTEH
6.4 VYciioBHas BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEU. JlepeBo ciyyallHOTro
' skcniepuMenTa. Dopmyria MoTHOM BeposITHOCTH. HezaBrucumMbie cOOBITHS
6.5 KombunaTopHoe npaBuino ymuoxxkeHus. [lepecranoBku u hakropuan. Yucio
' coueranuii. Tpeyronpauk [lackans. ®opmyna 6Ounoma HeroTona
bunapHbIil cydaiiHbIN ONBIT (MCOBITAHUE), YCIIEX U Heynaya. HezaBucumbie
6.6 ucnbiTanus. Cepusi HE3aBUCHUMBIX MCHBITAHUNU A0 mepBoro ycmnexa. Cepus
HE3aBHCUMBIX HCNbITaHUN bepHymmn
Cnyuaitnas BenuuuHa. Pacnpenenenwe BeposTtHocTei. [{uarpamma
6.7 pacnpenenenud. [Ipumepsl pacnpeneneHuii, B TOM YHUCJIE T€OMETPUUECKOE
1 OMHOMHAITLHOE
11 KJIACC

IIpoBepsiemble 3J1IeMEHTHI COlePsKAHUSA

Kong

[IpoBepsieMblii JIEMEHT COAEP KaHUS

5

Teopust BEpOSITHOCTEN U CTATUCTHKA

13
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5.1

YucioBple XapakTEpPUCTUKU  CIyYaWHBIX BEJIMYMH: MaTEMaTHYECKOE
0KUJIaHUE, JUCTIEPCHUS U CTAaHAAPTHOE OTKIIOHEHUE. [Iprmepsl mpuMeHeHust
MaTEMaTUYECKOr0 OXUJAHUs, B TOM YHUCIE B 33aJayax U3 MOBCEIHEBHOU
KU3HU. MaTemaTuueckoe OXHJaHWe OWHApHOM CIIy4ailHOW BETUYMHBI.
MareMaTnyeckoe 0KHUIAHUE CYMMBI CIIy4YallHbIX BEJIMYMH. MaTemaTnyeckoe
OXKHMJIaHUE U  JUCIEPCUS  TEOMETPUUECKOTO UM  OMHOMHUAIBHOTO
pacupeneneHuin

5.2

3aKkoH OOJBIIMX YKHCE]I M €ro pojb B HayKe, NpUPOAEC U OOIIECTBE.
Br16opouHbIit MeTO UCCIe0BAaHUN

5.3

IIpuMepbl HENpephIBHBIX CIyYalHBIX BEJIWYMH. [IOHATHME O IUTOTHOCTH
pacnpeneneHus. 3a1adyd, NPUBOASAIINE K HOPMAJIBHOMY PaCIpPENENICHUIO.
[loHsiTHE O HOPMAJIBLHOM pacIpeeICHUN

MEPEYEHBb (KOAU®PUKATOP) TIPOBEPSIEMbBIX TPEBOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOM OGPA3OBATEJ BHOM
IMPOTPAMMOBI CPEJHET'O OBIIIETO OBPA3OBAHUS Y DJIEMEHTOB
COJEPKAHUSA 11O MATEMATHKE

,HJUI IMPOBCACHUA CANHOI'O I'OCYAAPCTBCHHOI'O 3K3aMCHA IO MATCMATUKE (,IIEUIGG -

EI'> no

MaTeMaTUKE) HCIONb3yeTCsl TMepedeHb (KOAM(PUKATOP) MPOBEPSIEMBIX

TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeNbHOM MpPOTrpaMMBbl
cpenHero oOmiero oOpa3oBaHUs U dJIeMEHTOB coxaepxanus. [Ipu mpoenenuun EI'D
10 MaTeMaTUKe 0a30BOT0 YPOBHA M3 NepeuHs (koaudukatopa) BEIOMPAIOTCS MO3UIUH,

COOTBETCTBYIOIKE (eaepaibHOM paboueid mporpaMme IO MareMaTthke (06a30BbIN

YPOBEHB)

IIpoBepsiembie Ha EI'D nmo maTemaTnke TpeOGOBaHUS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30oBaTe/IbHOI MPOrPaMMBbl CpeIHero o01ero oopa3oBaHmsi

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3YJIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMbl CPETHETO OOIIETO
TpeOOBaHUS 00pa3zoBaHUs

7 YMeHue onepupoBaTh MOHATUSIMU: CpeaHee apu(MeTHUECKOe,

MeJlMaHa, HauOoJIblllee U HAaUMEHbIIIee 3HAYEHUsI, pa3Max, IUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YMCIIOBOIO HAa0Opa; yMEHUE W3BJIEKATh,
UHTEPIPETUPOBATh WH(MOpPMAINIO, TPEICTAaBICHHYI0 B TaOIuIax,
HAa JaMarpaMmax, rpadukax, OTpakarollyl0 CBONCTBA pealbHbIX
IPOLIECCOB U SBJICHUMN; MPEACTABIATh HUH(OPMALUIO C MOMOIIBIO

14
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TaOJIULl U JTMAarpaMM; UCCIIEI0BAaTh CTaTUCTUYECKUE JaHHBIE, B TOM
yyclie C MPUMEHEHHEM TIpadUyuecKUX METOJO0B U 3IIEKTPOHHBIX
CpeICTB; TpaUUeCKH MCCIEAOBATh COBMECTHbIE HAOIIOACHMUS
C IIOMOILBIO JUarpaMM PacCEeUBaHUs U JIMHEMHON pErpeccuu

YMeHue OIepupoBaTh NMOHATUSAMM: CIYyYaWHBIA ONBIT U CIIyYalHOE
cOOBbITHE, BEPOSITHOCTH CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C MCHOJb30BAHUEM I'PAPUUYECKUX METO/IOB; MPUMEHSITh
(GOpMyIIbI CIIOKEHUS U YMHOXKEHHSI BEPOATHOCTEH, (POpMyIy MOITHOM
BEpOATHOCTH, ¢opMmyny bepHymin, KoMOuWHaTOpHble  (AKTHI
U (HOpMyJIbl; OLIEHMBATh BEPOSITHOCTH PEANbHBIX COOBITHIA; yMEHHE
ONEpUPOBATh IOHATUSAMM: CIIydalHas BEJIWYWHA, pACHpPELECICHUE
BEPOSATHOCTEN, MaTeMaTH4EeCKOe O’KUJAHHUE, JUACTIEPCUS
U CTaHJApTHOE OTKJIOHEHUE CIIy4allHOM BEIWYUHBI, (QYHKIIMU
pacrpeneneHuss Y INIOTHOCTH PAaBHOMEPHOIO, IIOKA3aTEIbHOIO
U HOPMAJIBHOT'O pPAaCHpPENCIICHUN; YMEHHUE HCIIOIb30BaTh CBOMCTBA
VU3YUYCHHBIX pACHPEACICHUM Ul pelIeHus 3a7ad; 3HAKOMCTBO
C TMOHATUSMHU: 3aKOH OOJBIIUX YHUCEJ, METOAbl BBIOOPOUYHBIX
UCCIIEOBAaHNN; YMEHHE IPUBOJIUTH IPUMEPHI IPOSABICHUSA 3aKOHA
0OJIBIINX YHUCET B MPUPOIAHBIX U OOLECTBEHHBIX SIBJICHUSX; YMEHHUE
OIIEpUPOBATH  IOHATHAMU: COYETAHUE, IIEPECTAHOBKA, YHUCIIO
COUYETAaHWH, YHUCIO TMEpecTaHoBOK; OuHoM HploTOHA; yMmeHue
OPUMEHATh KOMOWHATOpHBIE (DaKThl U PACCY)KIEHUS NI pPELICHUS
3a/la4; OLCHUBATh BEPOATHOCTH pEAIbHBIX COOBITUH; COCTaBIAThH
BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATD [OJIYYECHHBIN PE3YIIbTaT

15
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Kon [IpoBepsieMblii 2JIEMEHT COECPKAHUA
6 BeposTHOCTH U cTaTUCTHKA

6.1 OrnucarenpHas CTATUCTHKA

6.2 | BeposTHOCTB

6.3 | KomOunaTopuka
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