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Kparkas Y4eOHblii Kypc «BeposTHOCTP M cTaTHCTHKa» 0a30BOro
XapaKTCPUCTHUKA YPOBHS SBISETCA IPOJOJDKEHHMEM M PA3sBUTHEM OJHOMMEHHOTO
1IpOrpaMMel yueOHOro Kypca 0a30BOro YypoBHS OCHOBHOM mmikosbl. Kypc

npeaHa3zHayeH A (GOpMUPOBaHUS Y OOyJarOMINXCsl CTaAaTUCTHUECKON
KyIbTYpbl W TOHUMaHMSI PpOJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTH4eCKOr0 MHCTPYMEHTA JUI U3y4eHUsI CIyYailHbIX COOBITUH,
BEIMYMH U mporeccoB. [lpm wu3ydeHunm Kypca oboramarorcs
MIPE/ICTaBICHMS YYalUXCs O METOJax MCCIEeJI0BaHUS M3MEHUHMBOTO
MHpa, pa3BUBAETCS IOHUMAaHHE 3HAYUMOCTH U  OOIIHOCTH
MaTeMaTH4YeCKUX METOJIOB TMO3HAaHHUS KaK HEOTheMJIEMOH YacTu
COBPEMEHHOTO €CTECTBEHHO-HAyYHOT'O MUPOBO33PEHHUS.

ConepkaHue Kypca HampaBJIeHO Ha 3akKpeIUICHHE 3HaHUM,
MOJIYYEHHBIX MPU U3YyYEHUH Kypca OCHOBHOM IIKOJIBI U Ha Pa3BUTHE
NPEJCTaBICHUNA O CIIydalHBIX BEJIMYMHAX U B3aUMOCBA3SX MEXIY
HUMHU Ha Ba)KHBIX IpPHUMEpaX, CIOKEThl KOTOPBIX IMOYEPIHYTHI U3
OKPY>KaIoILIero MHUpa.

B cooTrBercTtBHEM C YKa3aHHbBIMU LOCJIMU B CTPYKTYpPE
y‘lC6HOl"O KypcCa «BepOHTHOCTB Hn CTaTHUCTHUKaA» CpC,I[HCfI IIKOJIBI Ha
06a30BOM YPOBHC BbIACJICHBI CICOYHOIIUEC OCHOBHBIC
COACPIKATCIIbHBIC JIMHUM: «CJ'Iy‘IaﬁHBIe COOBITHS U BCPOATHOCTH,
((CHy‘laI;’IHLIG BEJIUYMHBI ¥ 3aKOH OOJIBIIINX YHCEID».

Ba)KHYIO JacCThb KypcCa 3aHUMACT U3YUCHUC I'COMETPUICCKOTO U
OMHOMHUAJILHOIO pacnpeﬂeneHI/Iﬁ M 3HAKOMCTBO C UX HCIIPCPLIBHBIMUA
aHaJIoraMi — IMOKa3aTCJIbHBIM U HOPMAJIbHBIM PACIIPCACICHUAMU.

Cpok, Ha KOTOpBIH
paspaboTaHa paboyas
mporpamMmma

2 roga

CrHucoK MpUIokKeHUH K
paboueii mporpamme

Hoypquoe IJIAaHUPOBAHUEC, ONCHOYHBIC MAaTCPUAJIbI




HOACHUTEJIBHAS 3AIINCKA
HEJA U3YYEHUSA YYEBHOI'O KYPCA
VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYyONEHHOTO YpPOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO0 ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS HA YPOBHE CPEIHEro o0lero oopasoBanus. YUeOHBIH Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y OOYYAIOMIMXCS CTATUCTUUECKOW KYJIbTYphI U
ITIOHUMAaHHMS POJIU TEOPUH BEPOSTHOCTEN KaK MATEMATUYECKOIO MHCTPYMEHTA JJIS
U3YUYEeHHs CIIyYallHbIX COOBITHH, BeIMYMH M mporeccoB. [Ipu u3zydueHum Kypca
o0OoramawTcss NpPEICTaBICHUS O00yYalolUMXCcs O METOJaxX  HCCIEIOBaHUs
U3MEHYMBOIO MHUpa, pa3BUBAETCS [OHUMAHME 3HAYMMOCTH U  OOIIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.
3amayu Kypca:

- 3HaKOMCTBO C OCHOBHBIMHU MPUHIIMIIAMH cOOpa, aHalIM3a U MPEJICTABICHUS
JAHHBIX W3 Ppa3IMYHBIX cep KU3HM OOIIeCTBa U TrocyJapcTBa NPHUOOIICHHE
oOy4Jaromuxcs K OOIIECTBEHHBIM UHTEPECaM;

- HN3YUYCHHC OCHOB KOM6I/IHaT0pI/IKI/I, Pa3BUTUC HABBIKOB OpPraHU3alluN
nepe6opa U IIOACYETA YUCIa BApHUAHTOB, B TOM YHCJIC, B IIPUKIIAJIHBIX 3aJa49ax,

- 3HAKOMCTBO C OCHOBaMH TEOpHH TpadoB CO3JaHHE MaTEeMAaTUIECCKOTO
dyHnamenta ais (GOpPMUPOBAaHUS KOMIETCHIIMA B 00JacTH HWHPOPMATHKU H
U (DPOBBIX TEXHOJOTHH;

- oborarieHue NpeACTaBICHUN yJYaluXxcsi O COBPEMEHHON KapTHHE MHpa U
METOJIaX €ro MccleqoBaHus; - GOpMHUPOBAHUE TTOHUMAHMS POJU CTATUCTUKH KaK
UCTOYHUKA COLMAIbHO 3HAaYUMOW wuHpopManuu U GOPMHUPOBAHHWE OCHOB
BEPOATHOCTHOI'O MBIIUICHUS.

Conepxxanue y4dyeOHOrO Kypca HampaBJICHO Ha 3aKpeIyiecHHue 3HaHHMH,
MTOJTYYEHHBIX MPU U3YYECHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEero oopa3oBaHus, 1
Ha pa3BUTHUE MPEJICTABICHUM O CIy4YalHBIX BEJIUYMHAX U B3aMMOCBS3SIX MEXKIY
HUMHU Ha BaXXHBIX MPHUMEpPAX, CIOKEThl KOTOPBHIX MOYEPIHYTHI U3 OKPYKAIOIIETO
Mupa. B pesynbprare y o0y4armmxcs J0JKHO CPOPMUPOBATHCS MPEICTABICHHUE O
HanOosee yIOTPEOUTEIIBHBIX M OOIIMX MaTEeMaTHICCKUX MOJICIIIX, UCIIOIb3yEeMbIX
U1 ONHCAHUS  AHTPONOMETPUYECKUX W JAeMorpad@uyecKux  BEJIWYHH,
MOTPEITHOCTE B pa3IMYHBIE pojJa H3MEPEHHSIX, IUTEIBHOCTH O€30TKa3HOMU
pabOThI TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sABseTCS 0a30M 17T OCBOSHHS BEpPOSTHOCTHO-



CTaTUCTUYECKUX METOJIOB, HEOOXOJIUMBIX CIEIHAINCTAM HE TOJIbKO MHXKEHEPHBIX
CIEHUATIBHOCTEM, HO TaKXKe COIMAIbHBIX W MCHUXOJOTHYECKHUX, TOCKOJbKY
COBpPEMEHHBIE OOIIECTBEHHbIC HAYKH B 3HAUUTEIILHOM Mepe MCIOJIB3YIOT ammnapaT
aHanu3a OoybIIMX JaHHBIX. [[eHTpallbHYI0 4YacTh Y4eOHOTO Kypca 3aHHMAaeT
oOcyXxeHrne 3akoHa OOJBIIMX YuCeT — (YHIAMEHTAIBHOTO 3aKOHA MPHUPOJIbI,
HMMEIOIIEr0 MaTeMaTHYECKYI0 (hOopMaTU3aIuIo.

B cooTBeTcTBHMM ¢ yKa3zaHHBIMU IEISIMH B CTPYKType ydeOHOro Kypca
«BeposiITHOCT, M CTaTUCTUKA» Ha YriayOJIEHHOM YpOBHE BBIJACICHBI OCHOBHBIE
cojepkarenbHble TuHUM: «CiydaiiHbie COOBITHS U BEpOSITHOCTU» U «CiydaiiHble
BEJIMYUHBI U 3aKOH OOJIBIINX YHCEI.

[ToMUMO OCHOBHBIX JMHUN B Y4EOHBIN KypC BKIJIFOYEHBI JJIEMEHTHI TEOpUU
rpadoB UM TEOpPUM MHOXKECTB, HEOOXOAWUMBIE ISl TIOJHOIEHHOTO OCBOCHHS
Marepuajga JaHHOTO Y4YeOHOTO Kypca M CMEXKHBIX MaTEeMaTHYeCKUX Y4eOHBIX
KypCOB.

Conepxanue nuHUM «CrydailHble COOBITHSI W BEPOSITHOCTHY»  CIIYXKHUT
OCHOBOM 1si (hOPMUPOBaHUs TIPEACTABICHUN O pacHpeieiCHUH BEPOATHOCTEH
MEXy 3HAUCHUSIMU CIIyYaHBIX BeJIMYMH. BaxkHy10 4acTh B 3TON copepKaTeIbHON
JUHUU 3aHUMAET U3YUeHUE TEOMETPUIECKOT0 1 OMHOMHUAIBLHOTO pacipe/ieiieHui
3HAKOMCTBO C WX HENPEPHIBHBIMH AHAJIOTaMU — IMOKA3aTEJbHBIM MU HOPMaJbHBIM
pacrpeneneHus M.

Tembl, CBsS3aHHBIE C HENPEPBIBHBIMU CIyYallHBIMU BEJIMYMHAMHU U
pacnpeneneHus MU, aKUEHTUPYIOT BHHMMAaHHE OOYy4YaloIIUXCS Ha ONUCAaHUU U
U3YUYCHHH CIy4YalHBIX SIBICHUN C TOMOIIBIO HEMpepbIBHBIX (yHKIMH. OCHOBHOE
BHUMAaHUE YAEIISIETCS MMOKAa3aTEIbHOMY U HOPMaJIbHOMY paclpeIeICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTcs O3HAKOMHUTEIBHOE W3YUYEHHUE CBSI3H
MEXIYy CIy4YallHbIMH BEJIIMYMHAMU U OINHUCAHHE HJTOW CBSI3M C IOMOIIBIO
K03 (UIIMEeHTa KOppeNIalud U €ro BBIOOPOYHOrO aHallora. JTH DJIEMEHTHI
COJIepKaHMsI pa3BUBAIOT TEMY «/[narpaMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 001ero o0pa3oBaHHs, © BO MHOTOM ONHUPAIOTCS HA CBEACHHS U3
KYpCOB aireOpbl U TEOMETPUH.

Emé oamH  27MeMEHT  comepKaHus, KOTOPbIM  NpPEAIaraercs  Ha
O03HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATENbHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYMAIONINX B €UHUILY BpeMeHH. O3HAKOMIICHHE C pacIpeeiCHHEeM
BEPOSITHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCHT Pa3BUBAIOIIAN XapakTep W
SBIIICTCS aKTyaJIbHBIM JJIS OYIyIUX aOUTYypHUEHTOB, MOCTYMAIONINX HAa y4eOHBIE
CIEIUMANTBHOCTH, CBA3aHHBIE C OOINECTBEHHHIMH HAayKaMH, TIICUXOJIOTHEH W
YIOpaBJICHUEM.

MecTo Kypca B y4eOHOM IJIaHe



Ha wusydenme yueOHOro xkypca «BeposTHOCTP ® cTaTucTHKa» Ha
yriyOJICHHOM ypoBHE oTBojuTcs 68 wacoB: B 10 kimacce — 34 uvaca (1 yac B
Henemo), B 11 kmacce — 34 gaca (1 4ac B Heneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubliii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (OMBITHI) U CIy4YaiiHbIe COOBITHS. DIEMEHTapHbBIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydailHOro coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu HaJl COOBITUSMU: MIEpPECEUCHUE, 00bETMHEHUE, POTUBOIOJIOKHBIC
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyia barieca. HezaBucumbie
COOBITHUS.

bunapHbIil ciiydaiiHbIi ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HesaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u ¢akropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHui bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pactpenenenus. Onepanuu Haj ClIyyallHbIMH BelWMUMHamMu. buHapHas ciydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIILHOE.

11 KIJACC

CoBMmecTHOE pachnpenesieHHe JBYX Ciy4yalHbIX BenuunH. He3aBucumbie
CJIy4ailHbIE BEJIMYMHBI.

Marematudeckoe OXXHJIaHUE CIAy4yalHOM BEJIWYUHBI (pacrpenesieHus).
[IpuMepbl TpUMEHEHHS] MaTeMaTUYECKOrO0 OXKHUJaHHsS (CTpaxoBaHHWE, JOTEpes).
Matematudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXMJAHUE CYMMBI CIy4alHBIX BEIWYMH. MaTeMaTH4ecKoe  OXXHIaHUE
F€OMETPUYECKOTO U OMHOMHUAIIBHOTO paclpeieSICHH.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pactipenenenus). Jlucriepcust OMHApHOW CIydaltHOW BETWYMHBL. MaTemMaTHIecKoe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIyYaWHBIX
BenuuuH.  Jlucmepcuss W CTaHAAQPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenusa. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.



HepaBenctBo YeobniméBa. Teopema UebOniuéBa. Teopema bepuynnu. 3akoH
OonpmMx  yuced.  BbelOopouHblii  MeTOJ — uccieAaoBaHM.  BeiOopouHble
XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITaHHBIM.
[IpoBepka NpoCTEHIINX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepsoiBuble ciy4yaiiHble BenuduHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paciipesiesieHus. PaBHOMEpHOE paclpesieieHMe U €ro CBOWCTBA.
3anayu, OpUBOAIIME K MOKA3aTEIbHOMY paclpeAesIeHUI0. 3aauu, IPUBOISIINE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTU
MOKa3aTeJIbHOr0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. OyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJILHOTO PACTIPEEICHHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajmaum,
npuBOJALIME K pacnpeneneHuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensinuu.  CoBMecCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuune Mexay JUHEHHOU CBSI3bI0 M MPUYUHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METO/I HAUMEHBIINX KBaIPaTOB.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKOro oOiiecTBa (BbIOOPBI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEH poccUiCcKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHITh MaTEMAaTUYECKHE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccudn U peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3KOJIOTN4€eCKOTr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUUYEeCKUX 3HAHWU Jig pelieHus 3a1ad B 00JiacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHKH, [OHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy [MOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U OOIIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



MCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbopMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS 110 XOJy PEIICHHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIEeHUs, COTMOCTABISATh CBOM CYXJACHUS C CYXICHUSIMHU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHHS € YyYE€TOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOINPOBEPKU, CAMOKOHTPOJSI Tpollecca W pe3ysibTaTa pelieHUs
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJTIbHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX GopMmax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJHO OMepUpoBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBI3HBIN Trpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUSMH: CIYYalHBIA OKCIEPUMEHT (OTIbBIT),
ClIyyallHO€ COOBITHE, JIEMEHTApHOE ClIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4ailHOTO  OTBITA, HAXOJWTHh BEPOSITHOCTH COOBITHMA B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOAUTh U (OPMYITUPOBATH COOBITHS: TIEPECEUCHHE, O0BETUHEHNE JAaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIOJIB30BaTh JUArpaMMbl
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pELIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEpPUPOBATh  MOHATUSAMM:  YCIOBHAs  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4alHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C TOMOLIBIO NIpaBUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTrO OmbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHnu 3ajay, onpeaeisiTh He3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OpraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHbIE KOMOWHATOpPHbIE (OPMYJNBI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4YalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh MOHATUSAMHU: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucniblTaHue), ycrex W Heyjada, He3aBUCHMbIE HCIBITAHMS, CepUs HCIbITAaHUM,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUN A0 MEPBOTO ycrexa, B
CepUM UCTbITaHUI bepHyJuIHM, B ONbITE, CBSI3aHHOM CO CIy4alHBIM BBIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEpPOATHOCTEH, JaMarpamMma pacrpejiesieHus, OuHapHas clydyailHas BeJIWYHMHA,
reoMeTpuiecKkoe, OMHOMUAIBHOE pacipeiesieHue.

K xoniy 11 kinacca oOyJaromuiicst HAy9UTCS:

OIEpUPOBATh IMOHATUSMH: COBMECTHOE pacCIpelelIieHue JBYX CIydalHBIX
BEJIMYUH, UCIOJIb30BaTh TAaOJUIy COBMECTHOI'O PACIPEAEICHUS ABYX CIy4alHBIX
BEJIMYHMH JUISl BBIJCIICHUS pACIpENeNICHUsT KaXXKIOW BEIWYMHBI, OIPEACIICHHUS
HE3aBHCUMOCTH CIIyYaliHbIX BEJINUUH;

CcBOOO/IHO ONEpPUPOBATH MOHATHEM MATEMaTHYECKOTO OKUIaHMs CIIydaiHON
BEJIMYMHBI (paclpeesieHusl), IPUMEHATh CBOWCTBA MAaTEMaTH4YECKOIO OKHUIAHUS
OpU PELICHUH 3a/ay, BBIYUCIATH MAaTeMaTHYECKOe OXKUAAHWE OMHOMHUAIBHOTO U
re€OMETPUYECKOTO PACIIPECIICHHUI;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMM: JUCIEPCUS, CTaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIIMYUHBI, IPUMEHATH CBOMCTBA JUCIEPCUU CIIYYaHHOW BEIWYWHBI
(pactipenenieHrsl) NMPU PEIIEHUM 3a]a4, BBIYMCIATH AUCIEPCHIO M CTAHIAPTHOE
OTKJIOHEHHE T'€OMETPUYECKOT0 U OMHOMUAIILHOTO paclpeieieHuil;

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTUKHU MO JaHHOM BBIOOpPKE M OILICHUBATH
XApAaKTEpPUCTUKN TE€HEpPaIbHOM COBOKYINHOCTH JaHHBIX IO  BBIOOPOYHBIM
xapaktepuctukaMm. OIeHHBATh BEPOSATHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUIIOTE3BI, NOJIb3YSICh N3YYEHHBIMU PACTIPEICIICHUSIMU.
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VeloBHas MaTEMaTUYECKOW HAIPABICHHOCTH;
BEPOSTHOCTb. bu3uIecKoe COBEPIIICHCTBOBAHUE TIPU
He3zaBucumele 3aHATUSX CIIOPTUBHO-03/I0POBUTEIIBHON
COOBITHS NESITCIIbHOCTBIO
Oco3HaHME JMYHOTO BKJIaJla B TMOCTPOCHHUE
YCTOMYMBOTO OYAyIIEro; TOTOBHOCTh K TPYY,
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OneMeHTbI ; . N o .
ru/vertical?destinat | poccHiiCKUX MaTeMaTHKOB M POCCHHCKOM
KOMOHMHATOPUKH
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MAaTeMaTH4YEeCKOW IIKOJbI, HCIOJb30BAHUE
OTUX JIOCTHXKEHHM B JpPYyIMX  HAayKax,
TEXHOJIOTHUAX, chepax YKOHOMUKHU
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https://urok.1c.ru/li
brary/mathematics/
virtualnye laborato
rii_po_matematike

7 11 Kkl/teoriya ve
royatnostey/?FILT
ER=Y bAIllProps=1

CdopMUpOBaHHOCTH HPABCTBEHHOI'O
CO3HAHUS, ITUUECKOIO MMOBEJICHHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHXKEHUN HAYKU U JeATEIbHOCTHIO
Y4€HOr0; 3CTETUYECKOE OTHOLICHHUE K MUY,

Cepun IBLOCK SECT|O | BKJIEOYas 5CTETHKY MaTeMaTHIECKHX
II0CJIeI0BATECITbHbI N ID=1143 3aKOHOMEPHOCTEH, 00bEKTOB, 3a/a4,
X NCHBITAHHH. Q=%D0%B2%D0 pELICHUH, PacCyXKACHUHN, BOCIIPUUMYNBOCTD
Vererranms %B5%D1%80%D0 | ¢ \aremarnyeckuM acnekTam pa3IUYHBIX
bepnymnu. ) %BE%D1%8F%D
C,]'[yqaf/'IHHf/'I 1%82%D0%BD% BHUOOB HCKyCCTBa
BEIGOD 13 D0%BE%D1%81%
KOHETHOI D1%82%D1%8C+

0, 0, 0, 0,
COBOKYITHOCTH %D1%81%D1%82

%D0%B0%D1%82

%D0%B8%D1%81

%D1%82%D0%B8

%D0%BA%D0%B

0

CLASSES%5B%5

D=919 CHECK=

YMeHue B3auMOACHUCTBOBATh C COLMAIBHBIMU
UHCTUTYyTaMH B  COOTBETICTBUM C  HX

Cnydaiinele https://ptlab.mccme | QYHKIIUSIMA ¥ Ha3HAYCHUEM;  yYMEHHUE
BEJIMYUHBI U 14 ru/vertical?destinat

pacnpeneneHus

ion=node%2F6843

COBepIIaTh OCO3HAHHBIM BBIOOP Oymymiei
npodeccur W pearn30BBIBATH COOCTBEHHBIE
YKU3HCHHBIC TUTAHBI
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCETT 5
DNIeMEHTHI MaTEMAaTUYECKON CTAaTUCTUKH 6
HenpepbiBHBIE CilydallHbIE BEJTMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE U 4
HOPMaJIbHOE pacIpeaeseHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YailHBIMU BEJIMYUHAMU
O060011eHre U cucTeMaTr3alys 3HaHUH 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

Tema ypoka

n/n KoJsun4yecTBo yacos
1 I'pad, cBsa3HbBIN Tpad, MpeacTaBICHUE 3aJa4H C TIOMOIIIBIO Tpada 1
2 Crenens (BaneHTHOCTD) BepiiuHbL. [1yTh B rpade. Llenu u nukiibt 1
3 I'padsr Ha mmockocTH. JlepeBo CIydaifHOTO IKCIEPUMEHTA 1
4 CrnyyaiiHble SKCIEPUMEHTHI (OTIBITHI) U CITydaliHble COOBITHS. DIeMEHTapHbIe COOBITHS (MCXO/IbI) 1
5 BepositHOCTE citydaiiHOTO cOOBITHS. BepoaTHOCTH COOBITHIA B ONBITAX C PABHOBO3MOKHBIMU 1

AJIEMEHTAPHBIMH COOBITUSIMU
5 BepositHOCTE citydaiiHOTO cOOBITHS. BepoaTHOCTH COOBITHIA B ONBITAX C PABHOBO3MOXKHBIMU 1
3JIEMEHTaPHBIMU COOBITUSIMU
7 [lepeceuenue, 00beTMHEHNE MHOKECTB U COOBITUI, IPOTUBOIOIOKHBIE COOBITHS. DOopMyIia CII0KEHUS 1
BEPOSATHOCTEMN
VYcnoBHas BEpOSATHOCTh. Y MHOKEHHE BEpOsTHOCTEN. POpMyIa yCIOBHON BEPOSTHOCTH 1
YcnoBHas BEpOATHOCTh. Y MHOKEHHE BEPOsITHOCTEN. DopMysia YCIOBHOU BEPOSITHOCTH 1
10 dopmyia MoJHOM BEPOATHOCTH 1
11 ®dopmyna baiieca. HezaBucumeblie coObITHS 1
12 KomOunatopHoe npasuiio ymHokeHus. [lepectanoBku u GpakTopuan 1
13 Uucno coueranuid. Tpeyronsuuk [lackamns 1
14 ®opmyna buHoma HproToHa 1
15 Kontponsnas padora Nel: "['padbl, BeposSsTHOCTH, MHOKECTBa, KOMOMHATOpHKA" 1
16 bunapHbIii cydaliHbIN ONBIT (MCTIBITAHUE), yCIIeX U Heynadya. HesaBucumbie ucnbiTanus. Cepust 1
HE3aBHCHMBIX UCIIBITAHUHN JI0 TIEPBOTO ycrexa
17 Cepust HE3aBUCHUMBIX UCTIBITAHUI JI0 IEPBOTO ycrexa 1




18 Cepus He3aBUCUMBIX UcTbITaHU beprymm 1
19 Crydaiinslii BBIOOp M3 KOHEYHOH COBOKYITHOCTH 1
20 [TpakTudeckas paboTa ¢ HCIIOIH30BAHMEM AJICKTPOHHBIX TAOJIHII 1
21 Crnyuaiinas BennunHa. Pactpenenenue BepositHocTel. [luarpamMmma pacnpeneneHus 1
22 Onepauuu Haj ciay4aiiHbIMU BeanunHamu. [Ipumeps! pactipenenennii. bunapHas ciyyaiinasi BeJIMunHa 1
23 I'eomerpuueckoe pacnpeaeenne. bHHOMuaIbHOE pacnpeneeHue 1
24 Maremaruueckoe oXugaHue cirydaiiHol BennyuHbl. COBMECTHOE paclpeiesieHHe IBYX Cy4allHbIX BETUYUH 1
o5 HezaBucumpie cnydaitapie BenmrmunHbl. CBOWCTBA MATEMATHUECKOTO OXKUIAaHUA. MaTeMaTuieckoe 0KHIaHue 1
OMHAPHOM CITy4altHOW BEJTUYHHBI
26 MareMaTtnueckoe 0KUIaHNE TeOMETPUIECKOTO 1 OMHOMHAIBHOTO pacipeneeHui 1
27 Jucnepcus M CTaHAAPTHOE OTKIIOHEHHUE 1
28 Jucriepcust OMHAPHOW CIy9aiiHOH BemmduHBL. CBOMCTBA UCTIEPCHH 1
29 Matemaruueckoe OXugaHue IPOU3BEICHUS U AUCIEPCHs CYMMbl HE3aBUCHMBIX CIIyYalHBIX BETHUUH 1
30 [IpakTrueckas paboTa C UCHOJIb30BaHUEM DIICKTPOHHBIX TAOIHI] 1
31 Hucnepcus bGuHOMUaNbHOTO pactpenenenus. [IpakTudeckas paboTa ¢ UCIONIB30BAHUEM AIIEKTPOHHBIX 1
TaOJINIL

32 O06001eHre 1 cucTeMaTu3alus 3HaHu’
33 KontponbHas padorta Ne2: "Ucneiranus bepuaymum. CioydaliHbie BETUYUHBI U pacnpeaeaeHus"
34 O06001eHre 1 cucTeMaTu3alus 3HaHu’

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Hepasencrso YeOnimeBa. Teopema
UYeobnbimena. Teopema bepuynnu. 3akon
OOJIBIITUX YHCETT

HepasenctBo YeOnimeBa. Teopema
UYeorpimesa. Teopema beprynnu. 3akoH
OOJIBIITUX YHCETT

Hepasencto YeOnimea. Teopema
Yeopimena. Teopema beprymnu. 3akoH
OOJIBIINX YKCEeN

Br100pouHBIi METOT MCCIIEIOBAHMIA

[IpakTrdeckas paboTa ¢ HCIOJIL30BAaHHEM
AIIEKTPOHHBIX TAOJIHUI]

I'enepanbHasi COBOKYITHOCTH M ClTydaiiHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OLeHKa CPETHETO U
JIMCTIEPCUU T€HEPAIbHOI COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHas COBOKYIHOCTb U CITydaiHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepucTukamu. OLieHKa CpEeIHEro U
JMCTIEPCUH TEHEPAIBHON COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOUYHBIX XapaKTEPUCTUK




OneHuBaHue BEpPOSTHOCTEN COOBITUI IO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C IOMOIIBIO CBOMCTB
M3Y4YEHHBIX paclpeeIeHun

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C TOMOIIBIO CBOMCTB
M3Y4YEHHBIX pacipeneIcHun

11

[IpakTuueckas paboTa ¢ UCHOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHII

12

[IpuMeps! HETPEPBIBHBIX CIIYYaHBIX
BeJIMYMH. OYHKIUSA IIIOTHOCTH
BEPOSTHOCTH

13

PaBHoMepHOe pacnpenenenue. [Ipumepst
3a/1a4, MPUBOAAIIMX K MOKA3aTeIbHOMY U K
HOPMaJIbHOMY pacipeesIeHUusIM

14

OYHKIHMS TTIOTHOCTH BEPOSITHOCTH
MOKa3aTeJIbHOro pacrupeeseHus

15

CDYHKI_[I/IS[ IIJIOTHOCTHU BEPOATHOCTHU
HOpMaJIbHOI'O paclpCaCICHUA

16

ITocnenoBaTenbHOCTL OJUHOYHBIX
HE3aBHUCHUMBIX coObITHA. [IpuMep 3amaum,
npuBoAALIeH K pacnipenenenuto [lyaccona

17

HpaKTI/I‘ICCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_[

18

KoBapuarus 1Byx ciy4aifHbIX BEJIMYMH.
Kosdduuuent koppensuuu

19

CoBMecTHBIC Ha6J'IIOI[eHI/I5I ABYX BCJIMYUH




20

Br16opounslii k03 HUITMEHT KOPPEIsSIu

Paznuuue mexny TMHEHHON CBA3BIO U

21 IIPUYMHHO-CIIEICTBEHHOM CBSA3BIO

22 Jluneiinas perpeccus

93 [IpakTuyeckas paboTa ¢ HCIOJIBL30BAaHHEM
AIEKTPOHHBIX TAOJIHIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOIHI] U AUArpamMM, OmHcaTelIbHas
CTaTHCTHKA

o5 OMBITEI ¢ PABHOBO3MOXXHBIMHU
AJIeMEHTapPHBIMH COOBITUSIMHU

26 Brruncnenue BeposiTHOCTEN COOBITHI C
pUMEHEeHHEM QopMyIT
Brruncienue BeposTHOCTEH COOBITHIM C

97 MIPUMEHEHHEM IrpapUuecKux METOJ0B:
KOOpJUHATHas MpsiMasi, IEPEBO,
JqarpaMmma Jidiepa

28 CrnydaifHple BEIMYMHBI U pacIipeaeICHUs

29 MaremaTruyecKkoe OXKUAaHuEe CIy4alHOM
BEJTUYHMHBI

30 Matematuueckoe OXuIgaHue CIIydaiHON
BEITUYHMHBI

31 KontponbHas padota: "BeposTHocTb 1
CTaTUCTUKA"
Brruncnenue BeposiTHOCTEH COOBITHH ©

32 pUMeHeHHeM (GopMyIl U TpapuUecKux
METOJI0B

33 Brruncnenue BeposTHOCTEH COOBITUH C




npuMeHeHHeM (GOpPMYIT U TpapUIecKuX
METO/IOB

CrnyyaiiHble BETUYHUHBI U paclpeeieHusl.

34 MareMaTrnueckoe 0KUAAHUE CIIydalHON 1
BEJIMYHMHBI
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka. BepostHocTh u ctatuctuka: 10 kinacc yue6nuk: Boiconkuit U.P.,
Smenxo U.B.; Akunonepnoe obmectso «M3natenbctBo «IIpocBemenue

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
YueOuuk

Pabouas porpamma 1 METOAMYCCKUE TTOCOOUs (Ha caite Prosv.ru)
Terpanb-TpeHAKED

3a1auHnuK

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1) https://m.edsoo.ru/863ec324

2) https://ptlab.mccme.ru/vertical



https://m.edsoo.ru/863ec324
https://ptlab.mccme.ru/vertical

10 kaacce
no «BepositHocTu 1 CTaTHCTHKE)
Bapmuanr 1
Ha nmarpamme moka3ana cpegHemecsiyHasi Ttemmeparypa B Hmwkaem Hosropoje

(I'oppkoMm) 3a xaxabiii mecsn 1994 rona. Ilo ropusoHTanM yKkas3bIBalOTCS MECSIBI, IO
BEpTUKAIM — Temmeparypa B rpanycax lLlenbcus. Ompenenure 1o guarpamme
HaUMEHBIIIYIO CpeJHEMECIuHyI0 Temrmeparypy B 1994 romy. OTBer maiite B Trpajycax
Iennscns.
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16,0

12,0

8,0

40

-12,0

-16,0

B teuenue yeTBepTH OLIEHKH BOBBI pacnpenennimuce ciaeayommuM o0pa3oM: ABoek — 4,
Tpoek — 6, 4eTBEPOK — 7 U mATEPOK — 5. YuuTenb NpPeUIOKWI Ha BBIOOP TpH
crioco0a BBIBEJCHUS YETBEPTHON OLIEHKHU.

IlepBbIil coco0: oleHKa paBHA CpeAHEMY apU(PMETHUYECKOMY MOJYYEHHBIX OLIEHOK C
MOCIEYIOIUM OKPYIJIEHHEM JI0 IIeJIOr0 YMCiIa MpH HeoOXoauMocTH. Bropoi: orenka
paBHa MoJie BCEro psja OLEHOK. TpeTuil crnocod: olleHKa paBHa MEAMaHE BCEro psna
MOJIy4EHHBIX OLIEHOK C OKpYIJIEHHEeM 10 Lesoro mpu Heobxoammoctu. Kakoit crmoco6
ABIISIETCSI HauboJIee BHITOJHBIM U KaKOM — HaMMeHee BBITOAHBIM it BoBb1?



B xkmacce wusydaror 11 mnpenmeroB. CKOJIBKUMHU CIIOCOOAMH MOKHO COCTABHUTH
paciiuCaHuc Ha MATHULY, €CJIU B 3TOT ACHBL JOJI?KHO GBITL 4 Pa3JInYHBIX Hpez[MeTa?

B copeBHOBaHMSX TIO TOJKAHHIO sIpa Y4acTBYIOT 3 crmopTcMeHa w3 Makenonuu, 9
cnoprcmeHoB u3 Cepbun, 8 cioprcmenoB u3 Xopsatuu U 10 — u3 Cnoenuu. [opsinok,
B KOTOPOM BBICTYIAIOT CIIOPTCMEHBI, ompenaeisercs xpeduem. Haiinure BEpoSTHOCTDH
TOT0, YTO CIIOPTCMEH, KOTOPBIH BBICTYIAET MOCIEIHUM, OKakeTcs n3 CepOum.

W3 neBsTHanaTH MEPBOKYPCHUKOB HYXKHO BbIOpAaTh YETHIPEX JJIS y4acTUsl B TOPOJICKOM
JHE TIepBOKypcHUKA. CKOJIBKO BApHAHTOB BHIOOPA CYIIECTBYET?

buarnonuct 7 pa3 cTpenser Mo MHIIEHSM. BeposTHOCTh momajaHus B MHUILIEHb IPU
onHOM BeIcTpenie paBHa 0,9. Halinure BeposITHOCTb TOT0, YTO OMATIIOHUCT NEpBBIE 3 pasza
[OoTaJl B MUIIEHH, a MOCJIEIHUE YeThIpe IpoMaxHycs. Pe3ynbrat OKpyriuTe 10 COThIX.

BeposTHOCTE TOTO, YTO B Ciy4aiiHBII MOMEHT BPEMEHH TeMIlepaTypa Tejla 3J0pOBOIO
YyeloBeKa okaxkercs Hike dyem 36,8 °C, paBHa (,7. Haiinute BEpOSITHOCTH TOTO, U4TO B
CIIy4ailHblii MOMEHT BPEMEHH Y 3JI0POBOTO 4YEJIOBEKa TeMIleparypa okaxercs 36,8 °C
WJIN BBIIIEC.

B kopobke 10 cunux, 9 xpacHbiXx u 6 3enéHbiX ¢uiomactepoB. CiydailHbIM 0Opazom
BBIOMparoT nBa ¢uiomactepa. KakoBa BEpOATHOCTh TOTO, YTO OKaXKYTCS BHIOpAHBI OJIUH
CUHUU W OJIMH KpacHbBIU (prromactep?

ABTOMaTHUYECKas JIMHUS W3rOTABIMBAET OaTapeWku. BeposTHOCTh TOTro, YTO TOTOBAas
Oarapeiika HeucnpaBHa, paBHa 0,02. Ilepen ymakoBko# kaxkmasi OaTapeiika MpOXOIUT
CUCTeMY KOHTpoJsl. BeposSTHOCT, TOro, 4ro cucremMa 3a0pakyeT HEHUCIIPaBHYIO
Oarapeliky, paBHa (0,97. BeposTHOCTh TOTrO, YTO CHCTEMa IO OMHUOKEe 3a0pakyer
ucrpaBHy0 Oartapeliky, paHa 0,05. Haiinure BepoOSTHOCTH TOro, 4YTO CIy4ailHO
BbIOpaHHAas U3rOTOBJICHHAs OaTapeiika OyzaeT 3a0pakoBaHa CUCTEMOM KOHTPOJIS.

10 kiacc
HToroasi KOHTpPOJBLHAsA padoTa
no «BeposirnocTn 1 CTtaTtucTuKe»
Bapmuanr 2
Ha nnarpamMe nokasana cpegHeMecsiuHas TeMIlepaTypa Bo3ayxa B MUHCKe 3a KaXKIbli
Mecsal 2003 roma. Ilo ropusoHTanM yKasbplBalOTCS MECALBI, 10 BEPTHKAIN —
temneparypa B rpagycax Llenbcus. Omnpepenure mo jguarpaMMe HanOOJbLIYIO
cpenHemecsunyto Temneparypy B 2003 roay. Otser naiite B rpagycax Llenscus.
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B Teuenue monyroaus ouenku Camm pacnpelenuinch ClIeIyomuM 00pa3oM: IBOEK —
1, Tpoek — 5, 4eTBEPOK — 2 W WATEPOK — 3. YUUTENb MPEIJIOKUI HA BBIOOP TpH
crioco6a BBIBEJICHHS YETBEPTHOM OLIEHKH.

[lepBrIii croco6: oleHka paBHA cpelHEMY apU(PMETHUECKOMY IMOJYYEHHBIX OIIEHOK C
MOCJIEYIOIUM OKPYTJIEHHEM JI0 LIeJIOT0 4Yucia Mpu HeoOxomumocTu. Bropoii: onenka
paBHa MOJie BCEro psja OoleHOK. Tperuil crnoco6: oleHKa paBHAa MeIUMaHE BCEro psija
MOJIyUE€HHBIX OLIEHOK C OKPYTJIEHHEM [0 IeJIoTo Mmpu HeobxonumocTH. Kakoit crnoco6
SBJISIETCS HauboJsiee BHITOJHBIM U KaKOH — HauMeHee BhIroAHbIM Jutst Camn?

B macce wusyuator 8 mnpeameroB. CKOJIBKHMHU CHOCOOAMH MOHO COCTaBUTh

pacCimiuCaHue€ Ha CpeEAy, €CJIIM B OTOT ACHL JOJIXKHO OBITE 6 Pa3JIMIHBbIX npenMeTa?

B copeBHOBaHUSX MO TOJNKAHUIO sIIpa y4acTBYIOT 6 COPTCMEHOB U3 BennkoOpurtanuu,
3 cnoprcmena u3z ®Opannuu, 6 crnoprcMeHoB u3 I'epmanun u 10 — w3 Hranuu.
[Topsimok, B KOTOPOM BBICTYHArOT CIIOPTCMEHBI, ompenensercs >xpebuem. Haiinure
BEPOSATHOCTh TOTO, YTO CHOPTCMEH, KOTOPBIM BBICTYNAET IOCIEAHUM, OKaXETCs W3
Opannum.

M3 BocemHaguaru MEPBOKYPCHUKOB HYKHO BbI6paTB TpéX A1 ydaCTugd B rOpOACKOM
AHEC IICPBOKYPCHUKA. CKOJIBKO BapHaHTOB BbI60pa CYIJ_IGCTByeT?

buatnonucr 8 pa3 CTpCIACT IO MHIICHSIM. BepOSITHOCTB INomnagaHvud B MHUIICHb IIPU
OJJHOM BBICTPCJIC paBHaA 0,9 Haiigute BEPOATHOCTHL TOI'O, 4YTO OMATIOHUCT INCPBBIC 2
pasa nomnaji B MUIICHH, a4 MOCICAHUC MICCThb IMPOMAXHYIICA. Pe3y.]'IBTaT OKpYIJIUTE OO
COTBIX.

BeposTHOCTH TOrO, 4TO B CIy4ailHBIE MOMEHT BPEMEHH TeMIiepaTypa Tela 3JJ0pOBOTO
yesnoBeka okaxkercs Huxe yeMm 36,8 °C, paBna 0,8. Haligute BEeposSTHOCTh TOTO, YTO B
CIIydaliHbIii MOMEHT BPEMEHHU Yy 3[0pOBOr0 4eloBeKa Temmeparypa okaxkercs 36,8 °C



MJIW BBIIIEC.

B kopobOke 6 cunux, 10 kpacHbix U 9 3en€npix ¢uomacrepoB. CiydailHeIM 00pazom
BBIOMparoT 1Ba (promactepa. KakoBa BEpOSTHOCTH TOTO, YTO OKaXKYTCsl BBIOPAHBI OJTHH
CUHUU W OJIMH KpacHbIU (prromactep?

ABTOMaTHUYECKasi JIMHUS W3rOTaBiIMBaeT Oarapeiiku. BeposTHOCTH TOTO, YTO TOTOBas
Oarapeiika HewmcnpaBHa, paBHa 0,03. Ilepen ymakoBko# kaxkmas Oarapeiika TPOXOIUT
CUCTEMY KOHTpoJisi. BeposTHOCTh TOro, 4ro cucrema 3a0paKyeT HEUCIIPaBHYIO
Oarapeiiky, paBHa 0,95. BeposTHOCTh TOro, 4ro cucreMa Mo oOmuOKe 3a0pakyeT
ucnpaBHyto Oatapeiiky, paBHa 0,04. Haiimute BepoSITHOCTH TOro, 4YTO CIIy4ailHO
BBIOpaHHAs U3TOTOBJIEHHAs OaTapeiika OyeT 3a0pakoBaHa CUCTEMOM KOHTPOJISL.



