OcobeHHOCTHU NpenogaBaHUA Kypca
«BepoATHOCTb 1 cTaTUCTUKa» ANA y4yallmxcs
/-8 knaccoB B pamkax peanusauuun ®IroC n ¢00I1

_CcOBpeMeHHas WwkKona

[Tonakosa MapunHa HukonaeBHa




_COBpeMeHHasi lWkona

Llenb: noBbiweHue npodeccCuoHaribHON KOMMNETEeHTHOCTH
neparoroB, npodeccuoHarnbHOe caMmocoBepLUeHCTBOBaHuUeE.

3agayu:

e COo30aTb MOMNOXUTEmNbHbLIN HACTPOU, MOTMBALMIO K COBMECTHOWU
NesaATenbHOCTMU;

 CTUMYNMpPOBATbL  TBOPYECKMW  nNoaxo4 B OpraHusauuu
obpa3oBaTesibHOro npouecca;

* MCMNOMb30BaTb METaANpeaMeTHble CBA3W B Xo4e MnpenogaBaHUs
npegmeta «BepoATHOCTb U CTaTUCTUKaY.



LLHITIM

LEHTP HEMPEepbIBHOIO NOBbIWEHUS
negarorMyeckoro MacTepcrsa

«... Heobxogumyro onsa ... AeATerIbHOCTU CTaTUCTUYECKYIO
KynbTypy Hago BOCNUTbIBaTb C paHHUX net. He cnyyanHo B
pa3BUTbIX CTpaHax 3TOMy yaenseTca 6onblwoe BHUMaHue:. C
3fieMeHTaMum Teopumn BeposATHOCTEM U CTaTUCTUKU ydallumecs
3HAKOMSATCS YXe C NepBbiX LWKOMbHbLIX FIET U HA NPOTSHXKEHUN
BCero ooyyeHnss yceamBaroT BePOATHOCTHO-CTaTUCTUYECKMe
noaxoAbl K aHanudy pacnpocTpaHeHHbIX CUTyauuu,
BCTpe4arLmxcs B NoBCeAHEBHOWN XU3HN.»

B.W. JleBuH
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HeobxoanmocTb v Lernecoodpa3HOCTb

Bonpoc o uenecoobpasHoctu — Poccug, | nonomHa XIX B.

3a BBeOEHME CTATUCTUYECKOro mMaTtepuana BbiCTynanu B pasHble
rogobl MmatemaTtukn U metoauctel: B.A. byHakosckun, b.B. 'HegeHkKo,
N.I. KypbeHko, A.H. Konmoropos, A.. Mapkywesun4y, B.B. dupcos,
A.A. XnHuuH, MN.J1. YebbiwieB n gpyrme
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B.A. byHakoBckuu b.B. 'HegoeHko A.H. Konmoropos
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HeobxooumMocTb 1 Lernecoobpa3HOCTb
« 2003-2004 y4. rogq MunHuctepcTBO 0Opa3oBaHMA PEKOMEHOO0BAsO
Ha4yaTb npenogaBaTb KYpC CTOXaCTUKN B OCHOBHOW LLKONE;

« 2010 rog — 3agaHMa No Teopun BeEPOATHOCTEN BKMOYEHbI B KMo
rocygapCTBeHHOU UTOroBOW aTTecTauum anga 9-x Knaccos;

« 2012 rog — 3apgaHua BknwyeHbl B KWMMbl rocyoapcTBeHHOM
UTOroBOou attectaumm anga 11-x Knaccos.
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Bonpochl y yuntenen
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e [loHATMWHBIM annaparT

 MeTtogunka BBeaeHUS NOHATUNHOIO annapara
TEOPUA

 MeToguka 0Dy4YeHMs LUKOSIbHUKOB pelleHnio Bt il
BEPOATHOCTHbIX 3aadad
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TunuyHbie OWMOKKN B NnpenogaBaHumn

« 3acTaBnAaTb LIKOMbHMKOB CYMTaTh MO popmMyrnam, He 3aAyMbIBasACh
Ha[ CMbICNOM ABMEHU N pe3ynbraTta

TYTIVK

 KombOuHaTtopuka u mMaremMaTuyeckum aHanui3 — cpeacrtBa Ans
nepeymncrieHnss aNeMeHTOB OBLLUMPHBIX BEPOATHOCTHbLIX NPOCTPAHCTB WU
OokasaTtenbCTBa TEOPEM
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TunuyHbie OWMOKKN B NnpenogaBaHumn

OonbIT n MUHTYWUWUA '

BaXHo: ymeHne paboTtatb ¢ 6a30BbIMU MOHATUAMU De3
dopmyrn, onupasack Ha 34paBblv CMbICHT.
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OcmMmbicneHue
KonnyecTtBo 1 YnUCIO PUCYHOK
° cadya B MmarasmHe, CTOMMOCTDb I'IOKyI'IKI/I ° OJTNHDbI
o BpeMSv'-l B I'IyTI/I ° yI'J'IbI
s coeguHeHue NMUHUN
3 abnoka
O |
OO 2y 23

A\ /N I:Il-l /1 ________ .
’ 4 yaca

dopmanunsyeTcs B Kypce dopmanunsyeTcs B Kypce
apndmeTrkn n anrebpol reomMeTpum

[Mepexon OT KOHKPETHOCTU U HAarnsaaHOCTU K abcTpakumm n o6o6LeHunto! ]
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[TnaHnpyemble npeaMeTHbIe pe3ynbTaThbl
7/ Knacc

 Yutatb MHpopmauuto, npeacrasrieHHy0 B Tabnuuax, Ha guarpammax; npeacraBnATb
OaHHble B BUAe Ttabnuu, CTpouTb anarpamMmbl (CTONOUKOBLIE (CTONOYaTble) U KPyroBble) Mo
MaccmBaM 3Ha4YeHUN.

« OnucbiBaTb U UHTEPNpPETUPOBaTb pearbHble YMCIOBbIE AaHHble, NpeacTaBneHHble B
Tabnuuax, Ha agnarpammax, rpagukax.

 lcnonb3oBaTb AN ONUCaAHUA [OaHHbIX CTaTUCTUYECKUE XapaKTEPUCTUKWU. cpeaHee
apudmeTnyeckoe, MeanaHa, HandornbLlee N HAaMMEHbLLIEE 3HAYEHUS, pa3Mmax.

 WmeTb npeacrasneHne o criydanHOW U3MEHYMBOCTM Ha nNpuMepax LeH, Pusnyeckmx
BEIMYMH, aHTPOMOMETPUYECKUX AaHHbIX; WMETb npencTaBfleHne O CTaTUCTUYECKOU
YCTOMYNBOCTMH.
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[MnaHupyemblie npeaMeTHbIe pe3yrbTaThl
8 Knacc

. N3BnekaTtb 1 npeobpas3oBbiBaTb MHGOpMaUWO, NPeacTaBneHHyo B Buae Tabnuu, guvarpamm, rpaduKos;
npeacTaBnATb AaHHble B BUAe Tabnuu, gmarpamm, rpadouKos.

«  OnucblBaTb AaHHble C MOMOLLbI CTaTUCTUYECKUX MNOoKasaTenen: CPedHuX 3HadYeHUn U Mep paccenBaHus
(pasmax, gucrnepcust U ctaHaapTHOE OTKIOHEHME).

. HaxoauTb 4acToTbl YACNOBbLIX 3HAYEHUA U YaCTOTbl COObITUM, B TOM 4ucne Mo pesynbratamM U3MEPEHUN U
HabngeHun.

. HaxoouTb BEPOATHOCTU CrnyyarHbIX COObITUIM B OMbiTax, 3Hasi BEPOSITHOCTU 3NeMEHTapPHbIX COObITUA, B TOM
yucne B ONnbiTax C PAaBHOBO3MOXHbIMW 3NIEMEHTAPHbIMU COOLITUSIMUA.

. Mcnonb3oBaTb rpadunyeckme Mopenu: OepeBo CryvyanHOro 3KCrepuMeHTa, Anarpammbl durepa, ymcnoBas
npsmas.

* OI'IepI/IpOBaTb NMOHATUAMWU. MHOXECTBO, [MNOAMHOXECTBO, BbIMNOJIHATL oOnepaunn Haad MHOXeCTBaMW.
obbeanHeHne, nepece4vyeHune, JonoJiIHeHne,; NepedncriaTb afieMeHTbl MHOXECTB, NMPUMEHATb CBOMCTBA MHOXECTB.

. Ncnonb3oBaTtb rpadudeckoe npeactaBreHne MHOXECTB U CBA3EN MEXAY HUMW ONst OnucaHus MpoLIeCCOB U
SIBMEHN, B TOM YMCIe MpU PeLleHn 3agad U3 Apyrnx y4eOHbIX NPeamMeToB M KYpPCOB.
1
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«MaTemaTunyeckue Knaccobl [llogmockoBbs»

C 1 ceHTa0psa 2024 r. wkona B npoekte «Matematnyeckme knacchbl
[NogmockoBba» — 7 «M» Knacc.

BeneHne matematunku Ha yrnyoneHHoOM ypoBHeE, B TOM YKUChe Kypca
«BepoATHOCTb 1 CTaTUCTUKAY.

[lononHUTenbHo K CTaTUCTUYECKUM XapakTepucTMKam
paccMaTpuBalOTCA KBapTUNW, cpedHee rapMOHMYeckoe, cpeaHee
rapMOHMYECKOe YNCMNOBbIX AaHHbIX.

BBeoeHue NOHATUA «cpeagHee rapMOHNYECKOEY.
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MaTtemaTnyeckasa BepTuKanb

N3BeCTHbIX CpedHMX He OOCTaTOYHO.

[Ipumep. Bacunum [leTpoBuY oTnpaBuicd no genam M3 cBoe otaaneHHoW JepeBHU B
panueHTp. [lepBble 5 KM Bacunui [leTpoBuY LLen newkom Yyepes norne co CKOPOCThLIO S KM/,
a 3aTeM eLlle S KM npoexan Ha aBTobyce co ckopocTbio 35 KM/Y. KakoBa cpeHAA CKOPOCTb
Bacunua lleTpoBud Ha BceM nyTn?

5+ 35

2

10 KM — Becb NYTb, Ha KOTOpPLIN ObINO Obl 3aTpayeHo 0,5 yaca. HoO TONbLKO MO Moo
Bacunuit [leTpoBuy aet 1 yac.

S 8
7

= 20 KkM/4 — cpefgHee apudPMETUYECKOE CKOPOCTEN

Ve = ;e‘“’ ; Ve = 10: 2 = 8,75 kM/4

BCE
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MaTtemaTnyeckasa BepTuKanb

[Tpumep. LlkonbHuua TaHs, rotoBsick caaBaTb Hopwmbl TO no OGery, exegHEBHO
npoberaet Ha ctagmoHe 10 kpyroB ¢ GPS-Tpekepom ansa 6era. YCTpOMCTBO NoKasbiBaeT
CPEeOHIOK CKOPOCTb TaHu rno utoram nNpobexkn. PesyneraTbl n3amepeHuin 3a 3 HA 3aHECEHDI

B Tabnuuy.

[laTa

26 HOSA0pS

27 HOSA0pS

28 HoA0pPA

CKopoCTb, KM/M

15

10

14

Hangute cpeqHoo CKOPOCTb TaHu 3a 3TN TPU OHA TPEHUPOBOK.



CpenoHee rapMoOHUYecKoe

Paccyxgaem B obLlem Buae

[TyCTb X KM — eXXeHeBHada ANCTaHLUMUA;
V{ KM/4 — CKOpOCTb B 1 A€eHb;
V, KM/4 — CKOPOCTb B 2 [I€Hb;
V3 KM/4 — CKOPOCTL B 3 A€HD;

x+x+x 1+1+1 obLuee BpemS
— —
vty T e o ty) HUee Bp

3X KM — 00LLIee pacCTOAHUE;

y_ Swa_ 3x - 3 |
o 1 1 1. 1 1 1’
oty ty) ntntn

_CcOoBpeMeHHas WkKona

= 12,6 kM/4
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CpenoHee rapMoOHUYecKoe

CpeAHMM rapMoOHMYeCKMM Habopa, B KOTOPOM n
NOJIOXUTEeNbHbIX Yucen a4, a,...a,, Ha3biBaeTcA BeNIMYMNHA
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CpenoHee rapMoOHUYecKoe

[Tpumep. OanH MacTep MOXET BbINOSHUTL 3akas 3a 12 4YacoB, a Apyron — 3a 6 4Yacos.
3a CKOINbKO 4YacoB BbIMOMHAT 3aka3 oba macTtepa, pabotaa BmecTte?

Hanoute cpegHee BpeMs BbINOMHEHUS 3aKa3a O4AHMM MacTEPOM.

TpyooeMKocTb — BpeMs, 3aTpadeHHOe Ha NPOM3BOACTBO €ANHULIbI NPOOYKLNMN.
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CpenoHee rapMoOHUYecKoe

1. Becb 3aka3 BMecTe ABa MacTepa BbIMOMHAT 3a 4 yaca.

2. CpegHee BpeMsi BbINOMHEHUS 3aKkasa OQHMM MacTepom 8 4acoB — 3TO
cpegHee rapMoHNYECKOe.
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MaTemaTuKka n My3blka

TepMUH «rapMOHUNYECKUN» npuLLEen N3 My3blKWU.

Cnywasa My3blKy, 4YEeroBeK Morpyxaetca B 0Oe3rpaHnyHbIi MUP
3BYKOB, KOTOPbI€ MOMOratoT 4OCTUYb BHYTPEHHEN raPMOHUMN.

B My3bike HE3PMMO MPUCYTCTBYET MaTeMaTuKa: 3BYKOBble 4acTOThl
npeacTaBnsalT coOOM reoOMEeTPUYECKYHO MPOrpPeccuio, My3blKanbHbIN
PUTM OENUT BPEMSA Ha eOuHULbl, MeXay KOTOPbIMW YCTaHaBNMBAETCS
4yncrnosas CBA3b.
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MaTemaTuka n Mmy3blka
OTkpbiTHe Nudparopa B obnactn Teopmn My3biKu.

CoyeTaHue 3BYKOB, u3gaBaeMblX CTpyHamu, Haubonee
6rnaro3By4YHO, €Cnu ASfIMHbI CTPYH MY3bIKanbHOMo WMHCTPYMEHTA
HaxoOATcAa B NpaBUIiIbHOM YNCITIEHHOM OTHOLLEHUM OPYr C OPYrOM.

[lnsa BonnoweHnsa cBoero OoTKpbITUA [Mnudparop mcnosnb3osarn
MOHOX0pad — I'IOJ'Iyl/IHCprMeHT, nonynpm6op.
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[loo CTpyHOM Ha BEPXHEWN KpbIKe Y4YeHbIN
Ha4YepTUn wkKasny, ¢ NOMOLLb KOTOPOW MOXHO ObIfo
O0ennuTb CTPYHblI Ha YacTu. bbino npogenaHo MHOro
‘ ., onbITOB, B pe3ynbrate KoTtopbix [ludparop coenan
e _ =———— ' MaTemMaTnyecKkoe onncaHme HaTaHyTON CTPYHbI.
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MaTemaTuKka n My3blka

[lndparop — yaumBUTENbHLIN My3blkaHT. [1O Hero HWUKTO He
3agyMbiBarncsd, nodemMy Kakume-To CO3BYyYUSA NPUATHLI HA CNyX, a Kakue-
TO 3BYyYaT PEe3KO U pasgpakator.

Co3gaB MoOHOXOpA, OH, MO CyTu, co3dan npaoTua BCeX CTPYHHbIX
MHCTPYMEHTOB, B TOM 4ucne doptenbaHo. OcHoBa (POPTEMNLAHO —
CTPYyHbl. I BCA cuctema CTpyH MO BbICOTE MX 3BYy4YaHUs pa3paboTtaHa
Ha OCHOBE My3blKaribHblX 3aKOHOB, KOTOpble OTKpbin [ludarop.
[Tndparop aBngaeTcda ocHoBaTenem Teopun My3bIKW.

B [llndaropenckon wkore — My3blka W mMaremaTtuka Obinu
OCHOBHbIMU gMCUUNIIMHaMMW.
—
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MaTemaTuKka n My3blka

[AapMOHMA 4Ymncen CpPoOOHW TapMOHUM 3BYKOB, M TO W [Opyroe
YNOpsSiA0OYMBAET XaoC B MbILLNEHUN U AOMONHSAOT APYr Apyra.

Uncna npaBaTt my3sbikon!

HauynHaem:
» «Martemartuka B My3blke» — 7 «M»

> «MaTtematmka Ha nosiotTHe» — 8 «M»
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MaTemaTuka n Mmy3blka

Hacnagunmcs
rapMmoHueu!
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Ponb yuntens

«Yuutenb XMBET OO0 TeX Nnop, NOKa OH YYUTCA. Kak
TOJIbKO OH nepecTtaeT y4nTbCHd, B HEM YMUPAET YHUTEIb»

K.O. YIWnHcKmnn

«Bbicllee Ha3HadeHMe MaTeMaTuKM Kak pas u
COCTOUT B TOM, 4YTODOblI HaxoOWUTb CKPbITbIA MOPSIAOK B
Xaoce, KOTOPbIN HAaC OKpYyXKaeT.»

H. BuHep




Cnacmbo 3a BHuUMaHue!

coBpeMeHHas wWKona




