denepaabHas padoyas nporpaMmma
y4eOHOro Kypca

"BeposATHOCTH M CTATUCTUKA"

B 7 -9 KJj1accax



DenepajabHas padoyasi nporpaMmMa y4e0Horo Kypca '"BeposiTHOCTh U cTaTucTHKA' B
7 - 9 kaaccax (gajee COOTBETCTBEHHO - NMporpamMma y4deOHoro kypca '"BepositHocTh M
CTATHCTUKA'", yUeOHBIH KypC).

1. IlosicHuTenpHAs 3aIuCKa.

1.1. B coBpeMeHHOM LM(PPOBOM MHUPE BEPOSITHOCTb M CTATUCTHUKA IMPHOOpPETarOT BCE
0OJIBbIIYI0 3HAYMMOCTb, KaK C TOYKHM 3pEHUS MPAKTUUYECKUX NPUIOKEHUM, TaK U UX pPOJIU B
o0pa3oBaHUM, HEOOXOIUMOM KaXIOMy 4ejoBeKy. Bospacraer wuymcino mnpodeccuit, mnpu
OBJIQJICHUU KOTOPBIMU TpeOyeTcs Xopoiuass 0a3oBasi MOATOTOBKAa B O0JIACTH BEPOSITHOCTH WU
CTaTUCTHKH, Takas MOATNOTOBKA Ba)KHA JUIsl NPOJODKEHUS 00pa3oBaHMA W Ul YCIELIHOM
npodeCcCHOHATBLHON Kapbephl.

Kaxxnplii 4esoBeKk IMOCTOSHHO IPUHMMAET PELICHHs HAa OCHOBE HMMEIOLIMXCA y HEro
JMAHHBIX. A U1 00OOCHOBAaHHOTO NPWHSTHS PELICHUS B YCIOBUSX HENOCTAaTKa WM M30BITKA
uHpOpMaLMM HEOO0XOAMMO B TOM YHCJIE XOpPOWIO C(HOPMUPOBAHHOE BEPOSATHOCTHOE U
CTaTUCTUYECKOE MBIIIIJICHUE.

VIMeHHO TO3TOMY OCTpPO BCTajla HEOOXOIUMOCTh C(HOPMHPOBATH y OOYYaIOLIUXCS
(YHKIMOHAJIbHYIO TIPaMOTHOCTb, BKJIIOYAIOUIYI0 B ce€0f B KAyecTBE HEOThEMIIEMOM
COCTaBJIAIOLICH yMEHME BOCHPUHUMATb M KPUTHYECKH aHAIM3UPOBaTh HH(GOpPMAIHUIO,
IIPEJICTAaBICHHYI0O B pa3Iu4HbIX (OpMax, IOHMMATh BEPOATHOCTHBIM XapakTep MHOI'MX
pEaIbHBIX IPOLIECCOB U 3aBUCUMOCTEH, TPOU3BOIUTH MPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4YeOHOM Kypceé C OCHOBHBIMHU IpUHIMIAMH cOopa, aHaiau3a u
IpPEICTaBICHUs JaHHBIX U3 Pa3IMYHbIX cep *KU3HM OOIIeCTBa U TroCyJapcTBa MpPUOOIIAeT
oOydaromuxcsit K OOLIEeCTBEHHbIM HHTepecaM. l3ydyeHne OCHOB KOMOWHATOPUKHU pPa3BUBAET
HaBBIKM OpraHM3aluu Iepebopa U MOJCuUeTa Yuciia BapUAHTOB, B TOM 4YHCJIE B HPUKIAIHBIX
3amadax. 3HAKOMCTBO C OCHOBAaMH TEOPHH TpadoB CO3AET MAaTEeMaTHUYECKUN (YHIAMEHT IS
dopMHpOBaHUs KOMIETEHIMH B oOsacTh HHPOpMAaTUKU U LUQpoOBbIX TexHojoruil. Ilpu
M3YYEHUHU CTaTUCTUKM W BEPOATHOCTH OOOralaloTCs MPEJCTAaBICHUS OOydaroluxcs O
COBPEMEHHOM KapTHMHE MHUpa U METOJaX €ro MccieloBaHMs, (popMupyercs MOHMMaHUE POJIU
CTaTMCTUKM KaK MCTOYHHMKA COLMAIbHO 3HAYUMOW HMH(OpPMaLMM U 3aKJIa/JbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIJICHHUS.

1.2. B cooTBeTcTBUM C JaHHBIMU LEISIMH B CTPYKTYpe HpOrpaMMbl y4eOHOro Kypca
"BeposATHOCTP M CTaTUCTHKA" OCHOBHOTO OOIIEro o0pa3oBaHMs BbIIEIEHBI CIEIYIOLIUE
cojiepxkaTebHO-MeToan4Yeckue Tuaun: "llpencrapienre TaHHBIX U ONMKCATENbHASI CTATUCTUKA",
"BepostHOCTB", "DnemenThl koMOuHaTopuku", "Beenenue B Teoputo rpados".

Conepxxanne nuaun "llpencTaBieHre MaHHBIX W OMHUCATENbHAs CTATUCTUKA" CIYXKUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOpPMALMEH: OT YTEHUS U UHTEpIpeTaluu
uH(opMaluu, TpeAcTaBICHHOM B TabmuIax, Ha AuarpamMmax u rpadukax, g0 cbopa,
IIPEJICTaBJICHNsS] U aHAJIM3a JaHHBIX C UCIOJIb30BAaHUEM CTaTUCTUUECKUX XaPAKTEPUCTUK CPEAHHUX
u pacceuBaHus. PaGotast ¢ naHHbIMH, OOydaroluecss y4arcs CUMTHIBAaTh M MHTEPIPETHUPOBATH
JlaHHBIE, BBIIBUIaTh, apryMEHTHPOBAaThb M KPUTHKOBATh MPOCTEHMIINE TMIIOTE3bI, Pa3MBILUIATH
HaJ (pakTOpamu, BHI3BIBAIOLIMMHI U3MEHUYUBOCTD, U OIICHUBATh UX BIMSHUE HA paccMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

NHTynTMBHOE  TpeACTaBIEHHE O  CIy4YalHOW  W3MEHYMBOCTH,  HMCCIIEIOBAHHE
3aKOHOMEPHOCTEN M TEHACHLMH CTAaHOBUTCA MOTHBHUPYIOUIEH OCHOBOW I M3Y4YEHMsI TEOPUHU
BEpOATHOCTEH. boiblioe 3HaueHHE UMEIOT MPaKTUYECKUE 3a/laHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEISIMH.

[TonsiTe BepOSATHOCTH BBOAMTCS Kak Mepa MpaBaonofoOus ciydaiiHoro coOwitus. [Ipu
U3yYeHUH y4yeOHOro Kypca oOydaromuecss 3HAaKOMATCS ¢ MPOCTEHIINMU METOAAMHU BBIYUCICHUS
BEPOATHOCTEN B CIIy4allHbIX 3KCHEPUMEHTaX C PaBHOBO3MOKHBIMH AJIEMEHTAapPHBIMU HCXOJIaMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pellaTh Oosee ClIoXHbIE 3aay. B
y4eOHBIH KypC BXOAST HayallbHble MPEACTABIEHUS O CIy4yailHbIX BEIMYMHAX U UX UYUCIOBBIX
XapaKTEpUCTHKAX.

B pamkax yueOHOro Kypca ocyIiecTBIsSeTCSl 3HAKOMCTBO O0YUaIOIIUXCSl C MHOYKECTBAMH 1



OCHOBHBIMH OIEpalUsIMU HaJ] MHOXECTBaMH, PacCMAaTPUBAIOTCA MPUMEPbl MPUMEHEHUS s
pelieHuss 3a]a4, a TaKKe HCIOJb30BAHUS B APYTHX MATEMAaTUYECKUX KypcaX U y4eOHBIX
npeaMerax.

1.3. B 7 - 9 xnaccax usydaercs yueOHbIH Kypc "BeposTHOCTh U cTaTHCTUKA'", B KOTOPBII
BXOoJAT pazaensl: "llpencraBieHue MaHHBIX W oOmNuUcarelbHas cratucTuka', "BeposarHocTs'",
"OnemenTsl KoMOMHaTopuku", "BBenenue B Teoputo rpados".

1.4. OOmee uYuCIO 4YacoB, PEKOMEHIIOBAaHHBIX JJs H3y4YeHHUS y4eOHOro Kypca
"BepositHocTh M cratuctuka", - 102 vaca: B 7 knacce - 34 ydaca (1 yac B Henento), B 8 kiacce -
34 gaca (1 gac B Henemio), B 9 kiacce - 34 yaca (1 yac B Heeno).

2. Coneprxanue oOydeHus B 7 Kiacce.

[IpencraBienre AaHHBIX B BUAE TaOmul, auarpamm, rpadukoB. 3aroyiHEHHE TaOJIHIL,
YTEHHUE U MMOCTPOCHHUE AMArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX). UTeHUe rpadukoB
peasbHBIX mporieccoB. M3BneueHne mHbopMaluu U3 AUarpaMM M TaOIUL, UCIOJIb30BaHUE U
WHTEpIpeTalys JaHHbIX.

OnucarenpHasi CTaTUCTHKA: CpeliHee apupMeTHUecKoe, MeraHa, pa3Max, Haubosbliee u
HauMEHbIlIee 3HaYeHUs] Habopa YHUCIIOBBIX JaHHBIX. [IpuMepsl cilyyaiiHON U3MEHYUBOCTH.

CrnyuaiiHplii SKciepuMeHT (OTBIT) U cilydaiiHoe coObiTHe. BepositHOocTh u wactoTa. Ponb
MaJIOBEPOATHBIX M IMPAKTHUYECKH JOCTOBEPHBIX COOBITHI B mpupoje u B oOuiectBe. MoHeTa u
UrpaibHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepmuHbl. Ynciao pedep u cyMMapHasi CTEIICHb BEPIIHH.
[IpencraBnenue o csaznoctu rpada. Llenu m nukisl. [lytu B rpadax. O6xon rpada (siinepos
nyTh). [IpencraBnenne o6 opueHTUpOBAaHHOM rpade. Pemenne 3aqayu ¢ momMombio rpagos.

3. Cogepxanuie 00y4yeHus B 8 Kiacce.

[IpencraBnenne JaHHBIX B BUJE TAOJUI, TUarpaMM, rpadukos.

MHOXeCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXecTBO. Ormepalyy HajJ MHOXKECTBaAMHU:
oObenauHEHUE, TepecedyeHue, jpgonogHeHue. CBoiicTBa omepanuil HaJl MHOMKECTBAaMHU:
MEePEeMECTUTENIbHOE, COuYeTaTelIbHOE, paclpelenuTeNlbHOe, BKItoueHus. lcmonb3oBaHue
rpauyueckoro NpeCcTaBI€HNUs MHOKECTB JJIs ONMMCAaHUs PEAJbHBIX MPOIIECCOB U SIBICHUN, IIpU
pelIeHnu 3a1ay.

N3mepenue paccenBaHusl AaHHBIX. Jlucnepcus M CTaHIApTHOE OTKJIOHEHUE YHCIIOBBIX
HabopoB. JlnarpaMma paccenuBaHHUs.

DOnemeHTapHble COOBITUS ciydailHOro onblta. CiydaiiHble coObITHS. BepositHocTH
coObITHii. OTBITEI C PaBHOBO3MOXKHBIMHU JJIEMEHTApHBIMU COOBITHSAMH. CryuyaiiHbI BBIOOP.
CBsi3b MEXIy MaJIOBEPOSITHBIMH M TPAKTHYECKU JIOCTOBEPHBIMH COOBITUSIMH B TIPUPOJIE,
00I11eCTBE U HayKe.

JepeBo. CBoiicTBa JIepeBbEB: €AMHCTBEHHOCTh IIYTH, CYLIECTBOBAHUE BUCAYEH BEPIIUHBI,
CBS3b MEX]y YHCIOM BeplIMH U uucioMm pebep. IlpaBuno ymHoxeHus. Pemienue 3amad c
MOMOIIBIO TpadoB.

[TpotuBomnonoxHsle coObiTud. Junarpamma Oitepa. OObenuHEHME M IEpeceueHHe
coObiTuii. HecoBmecTtHble coObiTus. ®opmyna clokeHHs  BEpOSITHOCTEH. Y cloBHas
BeposATHOCTh. [IpaBuio ymHoxeHus. HesaBucumbie coObitus. [IpencraBnenue skcnepuMeHTa B
BHJIE JepeBa. PelieHne 3aa4 Ha HaXOXKJIEHUE BEPOSTHOCTEW C MOMOILBIO JIepeBa CIy4alHOIO
AKCIIEPUMEHTA, JuarpaMm Diiiepa.

4. Conepxanue oOydeHus B 9 kiacce.

[IpencraBieHre NaHHBIX B BUJE TaOMUI, AWAarpamm, rpauKoB, UHTEPIIPETALNS JTaHHBIX.
YreHue u nocTpoeHue Tabiuil, AuarpaMm, rpauKoB MO peabHbIM JIaHHBIM.

[lepecranoBku u Qakropuan. Coderanus u uucio codetanuif. Tpeyronbauk Ilackans.
Pemenue 3amau ¢ ucnosib30BaHNEM KOMOWHATOPHKH.

I'eomeTpuueckas BepossTHOCTh. Ciy4ailHbI BBIOOp TOYKH W3 (PUTYpHI HA TUIOCKOCTH, 3
OTpe3Ka U U3 JIyTU OKPY>KHOCTH.

Ucnbitanue. Yenex u Heynavya. Cepus UCOBITaHUM A0 nepBoro ycnexa. Cepusi UCIIBITaHUI
bepnymnu. BepositHocTH coObITHiI B cepuu ucnbiTanuil beprym.



CiyyaliHas BEJIMYMHA M paclpeliesieHMe BEpPOSTHOCTEW. MaTeMaTthndeckoe OXKUIaHUE U
mucnepeus. IIpumepsl MareMaTH4ecKOro OXHAAaHUS KaK TEOPETHYECKOIO CPEIHEro 3HaueHUus
BEJIMYMHBI. MaTeMaTnyecKkoe OKUJaHUE U IUCIIEPCUs CIIyYalHOM BEJIMYMHBI "YUCIIO YCIIEXOB B
cepuu ucnelTanuii bepnymm".

[TonsTre o 3akoHe O60nbIINX yncen. V3MepeHne BeposSTHOCTEH C MOMOIIBIO YacToT. Poib u
3HaUEHUE 3aKOHA OOJIBIINX YHCEI B IPUPOJIE M OOIIECTBE.

5. TlpenMeTHble pe3yabTaThl OCBOCHHS MpPOrpaMMbl ydeOHOro Kypca "BeposTHOCTh u
CcTaTUCTUKA".

5.1. [IpenmeTHbIe pe3yNbTaThl OCBOCHHSI POrpaMMbl yUeOHOT0 Kypca K KOHIy 00y4eHHUs B
7 Knacce.

Yurate uHbOpMaIMIO, MPEJICTaBICHHYI0 B Ta0lWIaxX, Ha AuarpaMMmax, MpPeICTaBIAThH
JaHHBIC B BUJIE TAOJUI, CTPOUTH TUATPAMMBI (CTOJIOMKOBBIC (CTOJNIOYATHIE) U KPYTOBBIC) IO
MaccuBaM 3HAYEHUH.

OnucelBaTh M HMHTEPIPETUPOBATH PEAJIbHBIE YHUCIIOBBIE JAHHBIE, IPEICTaBICHHBIE B
Tabyuuax, Ha AuarpaMMmax, rpadukax.

Wcnonp3oBath Juisi ONMCAHMSI JI@HHBIX CTATUCTUYECKHE XapaKTEPUCTUKH: CpeaHee
apudmeTnyeckoe, MearaHa, HauooJbIlIee U HAaMMEHbIIIee 3HAYCHUS, Pa3Max.

Hmetp mpenacTaBieHHe O CIy4alHOM W3MEHYMBOCTH Ha TpHUMeEpax IeH, (U3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAaHHBIX, HMETh MPEJICTAaBIECHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

5.2. [IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTpaMMBbl y4eOHOTO Kypca K KOHILy OOy4YeHHs B
8 kJacce.

W3Bnekatb u mnpeoOpa3oBbiBaTh HWHGOPMAIMIO, TMPEACTABICHHYI0 B BHIE TaOwil,
IarpaMm, rpauKoB, MPEICTABISAT JaHHBIC B BHJIE TA0JIUII, TUarpaMM, rpadukos.

OnuceIBaTh JaHHBIE C TOMOILBIO CTATUCTUYECKUX NOKA3aTeNIel: CPeIHUX 3HAYECHUN U Mep
paccenBaHus (pa3Max, JTUCIEPCUsl U CTAHJIAPTHOE OTKIOHEHHUE).

HaxoauTh 4acTOThl YHCIOBBIX 3HAYEHUW U 4YACTOThI COOBITHI, B TOM YHCIE IO
pe3yabpTaTaM U3MEPEeHU U HaOII0ICHUH.

HaxoauTs BEposSTHOCTH CITy4ailHBIX COOBITHI B OMBITaX, 3Has BEPOSTHOCTHU AJIEMEHTapHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBare rpaduyeckue MOJENU: JIEPEeBO CIy4aifHOTO SKCIIEPUMEHTa, JUarpaMMbl
DOlinepa, ynciaoBas mnpsmasi.

OnepupoBarb NOHATHSMHU: MHOXKECTBO, IOJAMHOKECTBO, BBINOJIHATh ONEpAlMU HaL
MHO’KECTBaMU: OOBEAMHEHUE, TIepeceUYeHre, JO0MOIHEHUE, NMEPEUNCIATh 3JIEMEHTHl MHOXKECTB,
MIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonbp3oBathk rpaduueckoe MNpeACTaBIEHUE MHOXKECTB M CBS3€H MeXAy HHUMU s
OMHCAaHUS TPOIECCOB U SIBICHWN, B TOM 4YHCIE MPHU PEIICHUU 3aqad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U KYPCOB.

5.3. IlpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl Y4€OHOTO Kypca K KOHILy O0y4YeHHs B
9 kinacce.

W3Bnekath W TpeoOpazoBbiBaTh WHGOPMAIMIO, TMPEACTABICHHYI B  Pa3IMYHBIX
UCTOYHUKAX B BUJAE TaONHIl, auarpamm, rpaQukoB, MPEJICTaBIsATh JaHHbIE B BUAE TaOJHIL,
quarpamm, rpadukos.

Pemarp 3agauu OpraHW30BaHHBIM MEpEOOPOM BapHAHTOB, a TAKXKE C HCIOJIb30BaHUEM
KOMOMHATOPHBIX MTPABIII U METOIOB.

Hcnonb30BaTh onucaTeNbHbIE XapaKTEPUCTHKHU JUIsI MACCHBOB YHMCIIOBBIX TAHHBIX, B TOM
quCJIe CPEAHUE 3HAUEHUSI U MEPBI paCCEUBaHUS.

HaxoauTh 9acToThl 3HAUEHUH M 4aCTOTHI COOBITHS, B TOM YHUCIIE MOJb3YSICh Pe3yJibTaTaMu
MPOBEICHHBIX U3MEPEHUI 1 HAOIOCHUH.

Haxomuth BEepOSTHOCTH CiydalHBIX COOBITUH B M3YyYCHHBIX ONBITaX, B TOM YHCJE B
OTBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU, B CEPHUSIX HCIBITAHUHA 10 TIEPBOTO
ycrnexa, B Cepusax UCIbITaHUN bepHyu.



HNmeTts nipeacTaBiieHue 0 CIy4yalHOW BEJIMYMHE U O PACIPEICICHUN BEPOSTHOCTEM.
Nwmets mpencTaBieHne O 3aKOHE OOJNBIIMX YHCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTU B
CIIy4aifHON M3MEHYMBOCTHU U O POJIM 3aKOHA OOJBIIMX YKCeN B IPUPOJE U OOIIECTBE.



