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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamMma no yuyeOHOMY npeamery «MareMaThkay Ha ypOBHE
OCHOBHOTO OOIIETOo 00pa3oBaHUs COCTaBJiecHAa HAa OCHOBE  CICIYIONIUX
HOPMATUBHBIX JOKYMEHTOB:

o ®enepanpHOro 3akoHa oT 29 nexabps 2012 r. Ne 273-®3 "O6 obpazoBaHuu
B Poccuiickoit ®eaepanun';

®enepanbHoro 3akoHa ot 24.09.2022 Ne 371-®d3 "O BHeCEHUM H3MEHEHUU B
denepanbHbii 3akoH "O0 00pa3zoBannu B Poccuiickoit denepanuu" u crathio 1
®enepanbHoro 3akoHa "OO oOs3arenbHbIX TpeboBaHusX B Poccuiickoit
denepanun',

o [lopsinka  pa3paboTkum ¥ yTBEepkACHHUS  (eaepaibHbIX  OCHOBHBIX
o0mreo0pa3oBaTeNbHBIX TPOTPaMM, YTBEPKICHHBIM IpUKa3oM MuHUCTEpPCTBA
npoceemienust Poccuiickoit ®@epepaunn ot 30 cenTsaoOps 2022 r. Ne874
(3apeructpupoBan MunuctepctBoM roctuninn Poccuiickoit denepanmu 2 HOSOPs
2022 1., peructparmonnsbiii Ne 70809);

o [Topsinka opraHu3anuu U OCYIIECTBICHUS 00pa30BaTEIbHOU JEATEIbHOCTU
0 OCHOBHBIM 00I11€00pa3oBaTEIbLHBIM IpOrpaMMaM — 00pa30BaTEIbHBIM
nporpaMmaM HadaJlbHOTO OOIIEr0, OCHOBHOTO OOINET0 M CPEIHEro OOIIero
oOpa3oBaHus, yTBEPKIACHHBIM TpuKa3zoM MunmnpocsBemenus ot 22.03.2021 Ne
115;

o IIpukaz MunucrepctBa mnpocsemeHuss Poccuiickont ®epepauuu 0T
18.05.2023 Ne 371 “O6 yrBepxkaeHnn ¢denepanbHO 00pa3oBaTEILHOMN
nmporpamMmbl cpenHero obdmero obpaszoBanus’” (3apeructpupoBan 12.07.2023 Ne
74228) (nanee — ®OII COO);

o ®denepanbHBIX TOCYJAPCTBEHHBIX OOpa30BaTEIbHBIX CTAHJIAPTOB CPEIHETO
oOmiero oOpa3oBaHMsl, YTBEPKICHHBIX MPUKa30M MHHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1. Ne 413, ¢ u3MeHEHUsIMH,
BHECEHHBIMU IMpUKa3aMu MuHucTtepcTBa 00pa3oBaHus M Hayku Poccuiickoi
®denepanuu ot 29 nexadbps 2014 r. Ne 1645, ot 31 mexabps 2015 r. Ne 1578, ot 29
utorst 2017 r. Ne 613, ot 24 centsops 2020 r. Ne 519, or 11 nmexabps 2020 r.
No712, ot 12 aBrycra 2022 1. Ne 732 (nanee — ®I'OC COO);

o [Tpuka3z MunucrepctBa npocserieHuss PO ot 4 oxradps 2023 r. Ne 738 "O6
yTBEPKJICHUU (heIepaIbHOTO TIEPEUHsI AJICKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB,
JONYIICHHBIX K HMCIOJIb30BAHUIO MPHU PEATU3ALNN HUMEIOIIUX TOCYIApCTBEHHYIO
aKKpeIuTaIlui0 00pa3oBaTENbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
o01ero, cpenHero oomero oopazoBanus"

VY4eOHbiii kypc «BeposiTHOCTP M cTaTUCTUKa» YIIyOJEHHOTO YpPOBHSA
ABJISETCSl TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOaE€HHOTO YPOBHS Ha YPOBHE CpeAHero ooiiero oopazoBanus. Y 4eOHbIN Kypc
npeaHazHayeH it GOpMUPOBaHUS y 0OYyYAIOIIUXCSl CTATUCTUUECKON KYJIbTYphl U
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ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTAaBICHUS OOydYalolUXCcs O METOoJaX HCCIEIOBaHUs
U3MEHUYMBOTO MHpPA, PaA3BUBACTCA MOHHUMAaHUE 3HAYMMOCTH U  OOUIHOCTU
MAaTeMaTUYECKUX METOJOB IMO3HAHUS KaK HEOTHEMJIEMON YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conmepxanne ydeOHOrO Kypca HampaBlICHO Ha 3aKpeIUIeHWe 3HaHUH,
MOJIYYEHHBIX MPU U3YyYEHUU Kypca Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUIN O CIy4YalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEXKIY
HUMH Ha BaKHBIX MPHUMEpPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00ydarommxcs 10KHO c(hOPMUPOBATHCS MPEICTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOMIMX MaTEMAaTHYECKUX MOJIEIIAX, UCIOIb3YEMBIX
JUIS.  ONUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduyecKuX  BEJIUYMH,
HOTPEIIHOCTE B pa3jIMyHbIE poJa H3MEPEHUsX, IUTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U IIPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBIs€TCS 0a30il i1 OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHEUUATUCTaM HE TOJIbKO MHKEHEPHBIX
CIIELMAJIBHOCTEW, HO TaKXe COLMAJIbHBIX U IICUXOJOTHYECKUX, IOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKHM B 3HAUMTEIBHON Mepe UCHOJb3YIOT amnmapaT
aHanu3a OONBIIMX JaHHBIX. L[eHTpalbHYy!0 4YacThb y4eOHOro Kypca 3aHHUMAeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
UMEIOLIET0 MaTEMaTHYECKYI0 (PopMaIn3aluIo.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJSIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT, U CcTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coziepkarenibublie TUHUM: «CiayyaiiHble COOBITUS U BEpOSITHOCTU» U «CiyyaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YUCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBIN KypC BKJIIOYEHBI JIEMEHTHI TEOPHUH
rpaoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC JUJISl IOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYPCOB.

Copepxxanve nuHUM «CrydailHble COOBITHSI M BEPOSITHOCTH»  CIIYXKHUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TIPEJICTABICHUNA O pacHpeliesICHUU BEPOSITHOCTEH
MEXK1Y 3HAUYCHUSIMU CIIyYalHbIX BEJIMUMH. BaXXHYI0 4acTh B 3TOW COAEpKATEIbHOU
JIMHUY 3aHUMAET U3yUYE€HUE F€OMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeAesieHU U
3HAKOMCTBO C MX HENPEPHIBHBIMHM AHAJIOTaMU — MOKA3aTENbHBIM U HOPMaJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU CIIy4YalHbBIMU BEJIMYMHAMU U
pacnpesieieHusIMU, aKLIEHTUPYIOT BHUMaHHE OOy4yaloluXxcs Ha ONHCAaHUU U



U3YYEeHUU CIyYaWHBIX SBJIEHUH C MOMOIIBI0O HEMPEPBIBHBIX (QyHKIMH. OCHOBHOE
BHHUMAaHHE YAEISIETCS M0Ka3aTeIbHOMY U HOPMAJIbHOMY PACIIPEECICHUSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 03HAKOMHTEJIbHOE HU3YyYEHUE CBS3H
MEXIYy CIy4YallHbIMM BEJIMYMHAMH W OINKMCAHME OTOM CBS3M C IIOMOILBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH 3JIEMEHTHI
COJIep>KaHMsl pa3BUBAIOT TEMY «JluarpaMMbl pacCEMBaHU», U3YYEHHYIO Ha YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KypCOB ajreopbl U FEOMETPHH.

FEmé€ oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHH, HACTYNAIOIUX B €UHUIY BpeMeHH. O3HAKOMIIEHHE C PacCIpeAeIeHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep M
SBJIIETCSL aKTyaJlbHBIM JUIsl OyIylUIMX aOUTYypUEHTOB, MOCTYMAIOIINUX HA y4yeOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
YIPaBJICHHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yIiyOJIeHHOM ypoBHE oTBoautcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 xmacce — 34 waca (1  wac B HEHEIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubIi rpad, nyTH B rpade: nukisl U nenu. CteneHb (BaJIEeHTHOCTH)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (UcXo/bl). BepodarHocTh ciydailHOro coObITHs. biu3ocTs 4YacToThl U
BeposiTHOCTH  coObiTuil.  Cily4ailHple  ONBITBI € PaBHOBO3MOXKHBIMHU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Onepanuu Hajg COOBITUSMU: IepecedeHne, OObEJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditepa. Dopmyiia CI0KEHNS BEPOSATHOCTEM.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydarHOro
skcriepumenTa. Gopmyiia nosnHou BepostHocTH. Popmyna balieca. HezaBucumbie
COOBITHS.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCHMBIX UCIIBITAHUN 10 MEpPBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepusi He3zaBUCHMBIX HchbITaHUNA bepHymum. CnydaiiHblid  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenus. Onepanuu Haj ClIy4yalHbIMH BeIWYMHaMU. buHapHas ciydaiiHas
BeqnunHA. [Ipumepsl pacnpeneneHuii, B TOM 4YMCIE TE€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

CoBMecTHOE pachpenesieHHe JIBYX Ciy4dalHbIX Beau4yuH. He3aBucumble
CIIy4ailHbIE€ BEJIMYUHBI.

MaremaTuyeckoe OXHUAaHUE CIy4yalHOW BEJIMYMHBI (paclpeiesiCHHs ).
[Ipumepsl TMpPUMEHEHUsT MaTeMAaTUYECKOrOo OXKHUAAHMS (CTpaxoBaHHUE, JIOTEpPEs).
Matematuyeckoe oxugaHue OWHAPHOUW Cly4yalHOUM BelIWYuHBI. MaTemaTtndyeckoe
OXKMJAHUE CYMMBbI CIIy4yalHBIX BEJIMYMH. MaremaTuyeckoe  OKHUIaHue
reOMETPUYECKOT0 U OMHOMHUAJILHOTO pacipeieICHU .

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIydyalHON BEIMYMHBL. MaTeMaTHYECKOe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss M CTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO



pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.

HepaBenctBo YeObiméBa. Teopema UeoOniméa. Teopema bepuymnu. 3akon
OonplIMX  4ucesl. BpIOOpOuYHBIE  MeTOon — ucciaeaoBaHuil.  BwiOGopouHbie
xapakTepucTUK. OlleHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES € MOMOLIBIO H3YYEHHBIX PACIIPEICICHNMN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH paCIIpeieicHusl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenus. PyHKIUA IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHUS.

[TocnenoBaTtenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajgauu,
IIpUBOJSILIME K pacnpenenennto Ilyaccona.

KoBapuanua 1Byx ciuydailHeix BenuuuH. KoapduuueHT nauHenHo
koppensiuud.  CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYHMH. BBIOOpOUYHBII
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOLETyp TPaKIaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMHY U Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHHM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUNW HAayKH M JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHU, PACcCyXKICHU, BOCIIPUUMYHUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE IHMTAaHHWE, COATAaHCHPOBAHHBIA PEKUM 3aHIATHH W
OTIIbIXa, peryisipHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHWUE IIEHHOCTH TPYJIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karollel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MIesATEeNbHOCTH, JTaloB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMAaTHUYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUUSA
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUY;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;



BbIOMpaTh cmoco0 pelmieHus: ydeOHOW 3amadu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, sIBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIleCcCa, a TaKXKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
cOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeassMU  OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpAXKaTh CBOIO TOYKY 3pPECHUS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJy PEIICHHUS 3a/ayu,
KOMMEHTHPOBATH MOJIYYCHHBIN Pe3yJIbTarT;

B X0JI€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COIOCTaBIIATh CBOM CYXKACHUS C CYXICHUSAMHU APYIUX YYACTHHKOB
nuainora, oOHapy>KMBaTh pa3iU4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IIPE3CHTALMNA U OCOOCHHOCTEN ayIUTOPHH.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBIISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pelIeHUs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIICHUH ¢ y4ETOM HOBOM UH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINIPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPeIIeHHUs
MaTeMaTU4YECKOU 3aauH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3ajauH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHIM, OOBICHITH MIPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mpu pemeHun Y4eOHbIX 3aJady, NPUHUMATh Iedb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOLECC M Ppe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OlLICHUBAThH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
IKCIIEPUMEHTA;
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CBOOOZHO OMEpPUPOBATh MOHATHSAMH: CIyYalWHBIM SKCIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIIy9aifHOE COOBITHE (PIEMEHTApHBIN HMCXO/)
CIIy4alHOTO  OTbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HAXOJUTh U (POpMyIHUPOBaATH COOBITHS: MEpEcCEUCHHE, 00bEIMHEHUE TaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY, HCIOJB30BaTh AHATPAMMBI
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PEIICHUsS 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIOEHUSI BEPOSITHOCTEN JJIsl BEPOATHOCTEH JABYX U TPEX CIIydailHbIX COOBITHH;

ONEPUPOBATh  HOHATUAMMU: YCIOBHAasi  BEPOATHOCTb,  YMHOKCHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIY4allHOrO JKCIIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOIIbIO MpaBWIa YMHOXKEHHS, JepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (OPMYNy TMOJHOW BEPOSITHOCTH, (HOpMYITy
baiieca npu peleHun 3aj1ad, ONpeaessTh He3aBUCUMOCTh COOBITHI MO Gopmysie u
10 OpraHU3alUu CIy4aHOTO HKCIIEPUMEHTA;

NPUMEHATh M3yYEHHbIE KOMOWHATOPHBIE (OPMYJbI JJIsl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4allHOTO OIbITa, PEUICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  OMBIT
(ucipiTaHue), yCIieX M HeyJada, He3aBUCUMbIE HUCIBITAHMS, CEpUs HCIBITaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCIBITAHUN 1O IEPBOrO ycnexa, B
CEepHUM WCIIBITAHUN bepHyJUIM, B ONBITE, CBI3aHHOM CO CIy4ailHbIM BBIOOPOM M3
KOHEYHOU COBOKYITHOCTH;

cBOOOIHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJMYMHA, paclpeiesieHue
BEPOSITHOCTEH, JMarpaMMa pachpesesieHus, OuHapHas clydaifHas BEJIMYWHA,
reoMeTpuYecKoe, ONHOMHUAILHOE pacIpeielieHHE.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

OIEPUPOBATH IOHATHUSAMU: COBMECTHOE pPACIPENEICHUE IBYX CIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO paclpeiesieHusl IBYX CIydyalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXKIOM BEIWYUHBI, OIPEACICHUS
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO OMEpUPOBATh MOHATUEM MATEMATHUYECKOTO OKHIAHUS CIIydailHOM
BEITMYMHBI (pacnpenesieHus), IPUMEHITh CBOMCTBA MAaTeMAaTUYECKOTO OXHUIAAHUS
pU pEelIeHUH 3a7a4, BBIUUCIATh MaTEMaTUYECKOe OXKUJaHue OMHOMHUAIBLHOTO H
r€OMETPUYECKOTO PACIIPEECICHUN;

CBOOOJIHO OIEpPUPOBATH MOHATUSAMU: TUCHEPCHs, CTAaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pactipeniesieHHs) MPU PELIEHUU 3a/1ad, BBIYKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHUAIILHOTO pacpe/IeiIeHHUI;
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BBIUUCIISTH BHIOOPOYHBIE XaPAKTEPUCTUKHU MO TaHHOM BHIOOPKE U OLIEHUBATH
XapaKTePUCTUKU TEHEPATbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, NI0JIb3YSACh U3YYEHHBIMU PACIIPEACICHUAMU.

12



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
DOnemMeHThl Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMH U
coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocie0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus bepaymmm. CiaydaiiHblii BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTshI
pecypcbl

3aKoH OOJNBIINX YHCET

DNIEeMEHTBl MAaTeMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIpeIeTICHUS

Pacnpenenenue Ilyaccona 2

CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6

O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

I'pad, cBsa3ubIi Tpad, npeacTaBiIcHUE
3aJla4M ¢ TOMOIIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepIIHHEL. [1yTh
B rpade. Llenu u 1uKIbI

I'padst Ha mockocTu. JlepeBo
CIIy4alHOTO HKCIIEpUMEHTA

CayyaiiHble SKCTIEPUMEHTHI (OIBITHI) U
CllydaiiHble COOBITHS. DIIeMEHTapHbIE
cOOBITHA (MCXOMBI)

BeposiTHOCTB ci1y4aiiHOrO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSMH

BeposiTHOCTB c1y4aiiHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OIIBITAX €
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU
COOBITHSMU

[Tepecedyenne, 00beTMHEHNE MHOKECTB H

COOBITH, TPOTUBOMOIOKHBIE COOBITHSI.
dopMyita Cl10KEHUS BEPOSITHOCTEH

VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE
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BeposiTHOCTEN. DOpMmysia yCIIOBHOM
BEPOSATHOCTH

VYcioBHas BEpOATHOCTb. Y MHOKEHHE

9 BeposTHOCTEH. DopMyria yCIOBHOU
BEPOSITHOCTH

10 dopMyta MoJTHON BEPOATHOCTH

11 ®opwmyna baiteca. HesaBucumbie coOBITHS

12 KomOuHaTOpHOE NPaBUIIO YMHOKEHHUS.
[lepecTanoBku U pakTopuan

13 Uucno coueranuii. Tpeyronbuuk [lackains

14 ®opmyna Ounoma HproToHa
KonTponbnas padora Nel: "I'padsr,

15 BEpPOSITHOCTH, MHOYKECTBA,
KoMOMHaTOpHKa"
bunapHsIii CIy4alHBIN ONBIT
(ucmbITaHue), ycrex 1 Heyaava.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBUCUMBIX UCTIBITAHUH /10 IEPBOTO
ycrexa

17 Cepust HE3aBUCHMBIX UCTIBITAHUH 10
MIEPBOTO ycrexa

18 Cepust HE3aBUCHMBIX UCTIBITAHUH
beprymm

19 CryvaiiHblil BBIOOP U3 KOHEYHOM
COBOKYITHOCTHU

20 [IpakTryeckas paboTa ¢ UCIIOIB30BaHUEM

ANEKTPOHHBIX TAOJIHIL
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21

Canyuaitnas BennuuHa. Pacnipenenenue
BepoATHOCTeH. Jlnarpamma
pacnpezeneHus

22

Onepanuu Haja ciay4aiHbIMU
BennuuHaMu. [Ipumepsl pacnpenencHui.
bunapsnas cirydaiiHas BeIu4uHa

23

24

I'eomeTpuueckoe pacnpeneneHue.
bunomMuaneHOE pacnpeneneHne
MareMatnueckoe 0KMIaHue CIy4YailHON
BennuuHbl. COBMECTHOE paclpeesieHue
JBYX CIy4alHbIX BEJIUYHH

25

HesaBucnmele cirydailHble BEJIMYUHBI.
CBolicTBa MaTEMAaTUYECKOTO OXKUAAHHUS.
MaremaTHueckoe oKuanue OuHapHOU
CIIy4alHOM BEJIMYHHBI

26

MaremaTdeckoe 0KHIaHue
T€OMETPUUYECKOTO U OMHOMHUATBLHOTO
pacrpeneeHnn

27

28

Jlucniepcust U CTaHAAPTHOE OTKJIOHEHUE

Jlucniepcust OMHApHOM ciydaitHON
Benn4KHbI. CBOMCTBA JUCTIEPCUU

29

MateMmaTtudeckoe 0XKUgaHue
MPOU3BEJICHUS U AUCTIEPCUS CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJIMYHH

30

[IpakTrueckas paboTa ¢ UCTIOJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

31

Jucniepcusi OMHOMHUATBHOTO
pacnpenenenus. [Ipaktuueckas paboTa ¢
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HCIIOJIb30BAHHUEM BJICKTPOHHBIX T216JII/II_[

Kontponbnas padota No2: "VcnibiTanust
bepuymnu. CriydaiiHble BEIUUYUHBI U

32 pacnupenenenus" O6o0meHne u 1
crcTeMaTH3aIlus 3HAHUI
33 O06001enre u cucTeMaTu3amys 3HaHui 1
34 O0o001IeHNEe U CHCTeMAaTU3alNs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema

YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuyecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJBIINX YHCeT

Br100opouHBIif METO ICCIIEIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BaAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

I'enepasibHast COBOKYITHOCTD U CIydanHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OLleHKa CPETHETO U
JUCIIEPCUU TEHEPAIIbHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh U ClydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OLleHKa CpEHETOo U
JCIIEPCUU TEHEPAIIbLHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK
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OrneHnBaHue BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YYECHHBIX pacCIpeIeICHHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMepr! HePEPBIBHBIX CIIyYanHbIX
BenM4YUH. OyHKIUSA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a7a4, IpUBOJAIINX K ITOKA3aTCJIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTHU
IMMOKAa3aTCJIbHOTO paCIpCACIICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIBHOT'O pacClpeaCiIiCHUA

16

ITocaenoBaTeNbHOCTE OJUHOYHEIX
He3aBUCHUMBIX coObITHil. [Ipumep 3amaun,
NpUBOAALIEH K pacnpeneneHutro [Iyaccona

17

18

[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuarnus 1Byx ciyyailHbIX BEJIUYHH.
Koaddunuent koppensaunu

19

CoBMeCTHBIC HAOIIOJICHUS IBYX BEJIMYUH
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20

Bri6opounsiii k03 puimeHT Koppensum

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AJIEKTPOHHBIX TAOJIHUI
[IpencraBneHue 1aHHBIX C IOMONIbIO

24 TaOJIMI] ¥ TUarpamMm, OIucaTeIbHast
CTaTUCTUKA

o5 OnbIThI ¢ paBHOBO3MOXHBIMHU
3JIeMEHTaPHBIMU COOBITUSIMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM popmyn
Brruncnenue BeposiTHOCTEH COOBITUH C

97 MpUMEHEHUEM IPaPUIECKUX METOJIOB:
KOOpPJMHATHAsI IpsiMasi, IEPEBO,
nuarpamma Oitniepa

28 Crny4aifHble BEIMYUHBI U paclpeiesIeHUs

29 MaremaTruecKoe OKHIaHUE CIYYAHON
BEITUYUHBI

30 MaremaTruecKoe OKHIaHUE CIYyYaHON
BEITUYUHBI

31 KonTtponbHas pabora: "BeposTHocTh U
cTaTucTuka"
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (Gopmyi u rpadgudecKkux

MCTOO0B
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Brraucnenue BeposaTHOCTEH COOBITHI C

33 npuMeHeHueM (Gopmyi u rpadgudeckux 1
METO/IOB
CrnyvaiiHbple BeTMYHHBI U PACTIPEICTICHHS.
34 Marematnueckoe 0KMIaHNE CIIy4aliHON 1
BEJIMYMHBI
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YUYEBHO-METO/JINYECKOE OBECIIEUEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Maremaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
Anre6pa ¥ HavyaJla MaTeMaTUYecKoro aHanausa (B 2 Jactsx), 10 kimace/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Hacte 2: MopakoBuu A.I'. 1 1pyrue; noja
penakuuein Mopakosuua A.I'., OOIECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
« 1011 MHEMO3HMHA»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Marematuka (yriyoaeHHbIi ypoBenb). Peannzanus tpebosanuit ®I'OC cpennero obuiero
obOpasoBanus : MeToauueckoe mocodue must yuurens / [JI. O. Pocnosa, E. E. Anekceesa, E. B.
bynxko]; mox pea. JI. O. Pocnosoii. — M.: ®I'bHY «MHcTuTyT CTpareruu pa3BuTus
obpazoBanus», 2023. — 92 c. : ui.

CwMmenranHoe o0y4yeHHe B YCIOBUSAX HUGPOBOM TpaHchopManuu o0pa3oBaHust (s y4eOHBIX
npeameroB «Matematukay, «MHbopmarukay): metoguueckue pexkomenaanuu / Pobept U. B.,
[Muxnaduesa T. I11., Kosznos O. A. u np. ; mox pen. T. 1. lluxaabuesoii. M.: ®I'BHY
«MHCTUTYT cTpateruu pa3Butus oopazoBanus PAO», 2022. 43 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
S-Knace, «Uudoypox», http://www.ege.edu.ru/

KoHTpoJIbHO-N3MepHUTEeIbHbIE MATEPHUAJIbI
JJIS1 IPOMEKYTOYHOM aTTeCTAIUN 110 BEPOATHOCTH U CTATHUCTUKE
B 10 kaacce (1 mosyroaue)

Bpems BoinosiHenust 40 MUHYT
IIposepsiembie YV /I

Yurarth TaOIULBL.

OnepupoBaTh  MOHATUSMHU:  CpeAHEe  apupMeTH4YecKoe,  MeauaHa,
HauOoJIblIee, HAMMEHbBIIIEe 3HAUEHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

HaXOJII/ITB BEPOATHOCTH B OIIBITaX C PaBHOBO3MOKXHBIMHU CHy‘IaI\/’IHBIMI/I COOBITUSIMH

TexcT padoTbI
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B 1-2 3amanusix 3akoHYH NPEJIOKEHUE, B 4 3aJJaHUK BCTABb MIPOIMYILIEHHOE
TIOHSITHE.

l.

2.

3.

CraTucTtuka -3T10

pazzien MaTeMaTUKH, B KOTOPOM M3Y4aroTcs O0IIMe 3aKOHOMEPHOCTH
CIIy4JailHBIX SIBIICHUI MacCOBOTO XapaKTepa

OTpacyb 3HaHUW, HAyKa, B KOTOPOM M3JaratoTcst o01me BOnpockl coopa,
M3MEPEHHUs, MOHUTOPUHTA U aHAJIM3a MACCOBBIX CTATUCTUUYECKUX JAHHBIX U UX
CpaBHEHUE

CEPEIMHHOE YKCIIO B YIIOPSAOYEHHOM Psily (B HEUETHOM - CEPEIMHHOE, B
YETHOM - Cpe/iHee apu(PMeTuIecKoe IByX CepeIMHHBIX YHCEN)

Teopust BEposITHOCTEH - 3TO

pa3zesl MaTEMaTHKH, B KOTOPOM U3y4aroTcs 00Iue 3aKOHOMEPHOCTH
CIIy4ailHBIX SIBJICHUI MacCOBOI'O XapaKTepa

OTpaciib 3HaHUH, HayKa, B KOTOPOH M3JIaratoTcst 001me Bonpocksl coopa,
MU3MEPEHHs], MOHUTOPUHTA U aHAJIM3a MAaCCOBBIX CTATUCTUYECKUX JTAHHBIX U UX
CpaBHEHHE

CEpEIMHHOE YKCIIO B YIIOPSAOUYEHHOM Psily (B HEUETHOM - CEPEIMHHOE, B
YETHOM - Cpe/IHee apu(PMETHUECKOE IBYX CEPEANHHBIX YHCEI)

I[I/IarpaMMa, IMOKa3bIBaromias, Kak nejioc ACJIUTCA Ha 4aCTH B BUAC CCKTOPOB

Kpyra, yriibl KOTOPBIX IIPOIIOPIHOHAIIBHBI JOJISAM €CAMHOI'O ICJIOT0, HA3bIBACTCA

4,

KOJIbIIEBas
JICTIECTKOBas
Kpyronasi
JIMHenJaTas

HCCKOJIBKHUX YN CCJI HA3bIBACTCA YHUCJIO, paBHOC OTHOIICHHUIO

CYMMBI OTHUX YHUCCI K UX KOJIUYCCTBY

cpenHee apupMeTHIECKOE
MeuaHa

pa3max

MOJa Yncen

. Beraucnure cpennee apudmernueckoe uncen: 1, 2, 3, 4, 1000
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6. Berunciure meauany: 1, 3, 5, 7, 9, 11,
7. Beraucnure menuany: 1, 3, 5, 7, 14.

8. Ilonp3ysich TaOMIIEH, BEIUUCIUTE CPEIHIOI YPOKAINHOCTh 36pPHOBBIX KYJIBTYD B
Poccum 3a miate net ¢ 1992 o 1996 r

I'on 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
YpoxaitHocTs, /ra 18,0 17,1 15,3 13,1 149 17,8 12,9 14,4 15,6 194

9. B ciy4aifHOM SKCIIEpHMEHTE UTPaAIbHBIN KyOuK OpocatoT ABaxkbl. Kakosa
BEPOATHOCTH COOBITHS: «CyMMa BBIMABIINX OYKOB YETHAN?

10. B psiny HatypanbHbIX uncen 2, 8, 11, 22, ... 19 ogHO 4Kcio npomyiieHo.
Haitgure ero ecnu pasmax psijia paBeH 32.

HopMmbl onieHUBaHUs
3a 1-4 3aganusa — 0,5 6amia, 3a 5-10 — 1 6amn

Htoro MmakcumanbHbIN 04 3a paboTy: 8

Tpotiika BeicTaBisieTcs 3a 4-5 O6aI0B, YeTBEepKa 3a 6-7 0ayoB, MATEpKa 3a & OaIIOB
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Onucanne OLEHOYHBIX MATEPUAJIOB
JJI51 IPOBeIeHUsI POMEKYTOUHOM aTTecTALMHU

IO BEPOATHOCTH M CTATUCTHUKE 3a 2 moJayrojame.

1. Hazgauenne padoThl

TemaTHdeckas JHArHOCTHUecKas paboTa IO TEOPHH BEPOATHOCTEH H CTaTHCTHKH
IPOBOJHTCA C LIENBI0 OIpe/leNIeHHs YPOBHA IOATOTOBKH oOydaromuxcsa 10-X Kl1accoB
obmmeoOpa3oBaTeNbHEIX yUpekIeHHH ropoja MOCKBEI B paMKaX MOHHTOpPHHTA JOCTH-
’KeHHIl NIIaHHPYeMEBIX pe3yIhTATOB OCBOeHHs o0pa3oBaTelbHOH IporpaMMsl. Padota
OXBaTHIBaeT CoJepKaHHe, BKIIOUYEHHOEe B MacCOBBIe ydeOHO-MeTOIHIeCKHe KOMILIEKTH
IO TEOPHH BepOATHOCTeH H CTaTHCTHKE, HCIIOh3yeMble B MockBe B 10-X Knaccax.

JlnarHOCTHYecKas paboTa MO3BONIAET OLIEHHTh CTelleHb OCBOGHHA yUeOHOro Marte-
pHaia IpH HcIoib3oBaHHH MOOEIX VMK mo maremaruke. PaGoTa oXBaTkIBaeT yuel-
HBIII MaTepHalnl IO Kypcy «TeopHa BepoATHOCTeHl H CTaTHCTHKa» oOmeo0pa-
30BaTeIbHBIX KI1acCOB Ha 0a30BOM H IPO(QHILHOM YPOBHE.

Ecimu B oOpa3zoBaTellbHOH IporpaMMe 00pa3oBaTelIbEHOIO YUpeKAeHHS He 3alIlla-
HHPOBAHO K KOHITy y4e0HOro roja H3ydeHHe KaKHX-THOO TeM, KOTOpEIe IIPOBEPAITC
3aJJaHHAMH JHATHOCTHYECKOH paboTEHl, TO IO pellleHHI0 aJMHHHCTPAIlHH 3TH 3aJaHHA
MOTYT OBITh HCKIIIOUEHBI H3 PaOOTHL

CTpyKTypa IHarHOCTHYECKON PadoThI

Martepuanbl pa3paboTansl Ha ©0a3zoBoM ypoBHe. PaGora mpennaraercs B JIBYX
BapHaHTax.

BapuaHT 6a30BOTO ypOBHS COCTOMUT W3 IIECTH 3aJlaHUN: TPEX 3alaHUN C KPATKUM
OTBETOM U TPEX 3a/laHuil ¢ pa3BEPHYTHIM OTBETOM. Bee 3aanus 6a30Boro

YPOBHSI CIOKHOCTH.

3amanust 1-4 6a30BOTO YpPOBHS CJIOXHOCTH, 33JIaHUSI 5—6 TOBBIIMIEHHOTO YPOBHS
CJIOHOCTH.

3amanust coaepkar Jub0 0JIUH, TMO0 HECKOIBKO BOTPOCOB (ITYHKTOB), KaXK/IbI 13
KOTOPBIX OIEHUBAETCS OJHUM OaJIIOM.

B tabnuie 1 mpeacraBineHo pacmpeeneHne 3aIaHnui 1Mo JIEMEHTaM COJIepIKaHus,
TUIy OTBETa U Oayiam 1yt 6a30BOTO YPOBHS.
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Taéa. 1. Pacupenenenne 3aJaHAH BADHAHTA 0A30BOr0 YPOBHA

THD oTBeTA JJIeMeHThI COlepPKAHHHA Magc. 0ama
1 K . BepoaTHocTH  coydadHBIX  coObITHH. KinaccH9eckne  Bepo- )
PaTicHH ATHOCTHEIE OIEITEHI ¢ HCIIOIL20BAHHEM MOHET, KyOHKOB

5 Kparxeit BeposTHOCTH ciiygaHHEBIX cOOBITHH. OIBITE ¢ pABHOBO2MOZKHEIMH 1
37eMeHTapHBIMH COOBITHAMH

3 Kparkeii BeposaTrHOCTH ciTygaHHEBEIX cOOBITHHE. OIBITE ¢ paBHOBO2MOZKHEIMH 1
37IeMeHTapHBIMH COOBITHAMH

4 | PassepmyTei OmnmncatenpHBIE CTATHCTHIECKHE [OKA3aTelNH YHCIOBBIX HaGOpPOE: 3
cpenHee, MegHaHa. Penraroniie npapHia
HezaeHcHMEIE COOBRITHA. Y MHOKEHHE BEPOATHOCTEH HE3aBHCHMEIX

5 | PazeepuyThiii | coOpiTHH. [locnemoBaTenpHBIe HE3aBHCHMBIE HCNEBITAaHHA. llpen- 1
CTABJIEHHE 0 HE2aBHCHMEIX COOBITHAX B JKH3HH.

6 | PassepuyThii | PacnpenenenHe BeposaTHocTeH. MaTeMaTHIecKoe O:KHIAHHE. 2

Bceero 9

Bpems BoinoiHeHUs1 padoThI

Ha BeimosHeHuE I[I/IaI“HOCTI/I‘-IeCI(Oﬁ pa6OTI>I OTBOOUTCsA 45 MUHYT.

Hcnoan3oBanue AJIEKTPOHHBIX BLIMUC/IINTECIBHBIX CPEACTB

B X0A€ BbIIIOJIHCHUA pa6OTBI

KQJIBKYJISITOP.

HopMmbl onieHUBaHus

3a 1-3 3aganusa — 1 6am, 3a 4-6 — 2 Gamn

Hrtoro makcumanbHbIN Oa 3a paboty: 8

O6y‘IaI'OIHI/IMC}I pa3pCmacTCsa MCIIOJIB30BaTh

Taba. 3. PekoMenayeMas IIKAJIA IePeBoJa NePBHIHLIX 0a/1/10E A1 6a30B0OT0 YPOBHSA

IlepBAUHBIIH 0aJLT

0-3 4-5 67

89

OTMeTKA I0 5-0a/ILHOH MKAaIe 2 3 4

5

KOHTpOJILHO-H?.MGpHTGJIbHLIE MaTEepPHAJIbI

AJIHA l'IpOMe)KyTO‘IHOﬁ aTTECTAllMM 110 BEPOATHOCTH M CTATUCTUKE

B 10-11 kacce (2 mosryroaue)
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Teopust BEpOsATHOCTEN
1 sapuanm

1. 3agymano nBy3HauHoe uucio. Haiinure
BEPOSITHOCTH TOTO, UTO 00€ IU(PBI 3TOTO
YHUCIa OJIMHAKOBBI.

2. bpoiens ABe urpanbHbie koctu. Haiinure
BEPOSATHOCTH TOI'0, YTO CyMMa BBIITABIINX
OYKOB paBHa 6.

3. Ha kapToukax BeITHCAHBI ITU(PHI
1,2,3,4,5,6,7,8,9. Hayran 6epyT nsrthb
KapTOUYEK U BBIKJIAJIBIBAIOT UX B psia. KakoBa
BEPOSITHOCTH TOT'O, YTO MOJIYYUTCS] HEUETHOE
yucio, oonpiiee uem 400007?

4. Ha nosnke ciy4aifiHbIM 00pa3oM B CTOIIKY
CJIO’KEHBI KOMIIAKT-IUCKHU, U3 KOTOPBIX 5 €
urpamu 4 4 ¢ punbmamu. Kakosa
BEPOSITHOCTb, YTO TUCKH C UTPAMH HE
nepeMeIIanbl ¢ AUCKaMu ¢ (puiibMaMu?

5. B smumke nexat 12 kpacHbIX, 8 3€€HbIX U
10 cnHMX mapoB, OIMHAKOBBIX HA OIIYIIb.
Haynauy nsBnekarorcs 2 mapa. Kakosa
BEPOATHOCTH TOTO, YTO OHH 00a 3eJIEHBIE,
€CJIM U3BECTHO, YTO IIPH 3TOM BTOPOU
BBIHYTBIN 1Iap HE KPACHBII?

6. VI3 AT BUHTOBOK, CPEIU KOTOPHIX 3
CHarnepckue 1 2 oObIYHbIC, HAYIauy
BBIOMpAETCs OJ[HA, U U3 HEE MPOU3BOIUTCS
BbICTpeIl. HaliTu BEpOSITHOCTH Monaganus,
€CII BEPOSITHOCTH TOMAJAHUS U3
cHaiinepckoit BUHTOBKHU-0,95, a n3 0ObIYHOM

0,7.

Teopust BEpOSTHOCTEU
2 eapuanm

1. 3agymano aBy3HauHoe uucino. Haiigure
BEPOSITHOCTH TOTO, YTO 00€ U(PHI 3TOTO
YHCIia Pa3TuYHBbI.

2. bpouieHsl JBe urpayibHbie Koctu. Haiiaure
BEPOSITHOCTh TOTO, YTO CYyMMAa BBINIABIIINX
OYKOB paBHa &.

3. Ha xapToukax BBITUCAHBI ITUPPHI
1,2,3,4,5,6,7,8,9. Hayran 6epyT 1miectb
KapTOYEK U BHIKJIAIbIBAIOT UX B psill. Kakosa
BEPOSITHOCTh TOTO, YTO MOJIYUUTCS YHUCIIO,
nensmeecs Ha 5 u menbmiee, ueM 6000007?

4. Ha nosnke cimy4aifHbIM 00pa3oM B CTOIKY
CJIOXEHBI KaCCETBhI, U3 KOTOPBIX 3 €
KJIACCUKOM U 5 ¢ poK-My3bIkon. KakoBa
BEPOSITHOCTb, YTO KaCCEThI Pa3HbIX KAHPOB
HE MEPEMENIAHBI IPYT C APYromM?

5. B simuke nexar 10 kpacHbIX, 9 3€JIEHBIX U
8 CHHUX IIapOB, OJJMHAKOBBIX HA OUIYTIb.
Haynauy n3Bnekarorcs 2 mapa. Kakosa
BEPOSITHOCTH TOTO, YTO OHU PA3HOLBETHBIE,
€CJIM U3BECTHO, YTO IPU ITOM IIEPBBIM HE
BBIHYT CUHUM 11ap?

6. I3 ceMr BUHTOBOK, Cpelr KOTOPBIX 4
cHamrepckue u 3 oObIYHbIC, HAYIauy
BBIOMpaETCs 0JIHA, U U3 HEE MPOU3BOIUTCS
BbICTpell. HaliTu BEpOSITHOCTH Monaanus,
€CJIM BEPOSITHOCTH TOMAJaHUs U3
CHaimnepckoit BUHTOBKHK-0,9, a u3 0ObIYHOM

0,65.
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