MMHUCTEPCTBO ITPOCBEIIEHNS POCCUNCKOU OEJIEPALIMU
MunuctepcTBo oOpazoBanus benropojickoit odmactu
VYnpasnenue oOpa3zoBanus aqgMuHucTpanuu CTapooCcKoJIbCKOTO TOPOACKOTO

okpyra benropojackoit obnactu

MBOY «Cpennss obmeodpa3oBaTenbHas [ opouieHckas mkosa ¢

yTIyOJIEHHBIM U3YYCHUEM OTIEIBHBIX TIPEIMETOB )

PACCMOTPEHO

pyxggg/a}dT/enb MO
(A < f-

i

Yynpukosa H. H
[Ipotokon Ne 1 ot «30» 08
2023 1.

COITIACOBAHO /- 7 VIBEPRIEHO

3?1}4@?:;I/ITGJII) [IHpeKTQpa{{/ ’ ,Z[I/IpeK%ep ( e

y /2N

MurnryctuHa OI“, npeameraerenbin/ A KpHHHﬂaj- M.
% g ‘Hpuxas Ne 235 o1 «30» 08
pS s 2023F

PABOYASA ITPOTPAMMA
(ID 1757531)

yueOHoro npeamera «BeposiTHOCTb U CTATUCTHKA. YTJIy0JIeHHbIH YPOBEHb)»

s ooygarommxest 10-11 kmaccoB

ceqo I'opoguue
2023 -2024



MNOACHUTEJIBHASA 3AIINCKA

VuebHblii Kypc «BeposSTHOCT M CTAaTUCTHKa» YINIYOJEHHOTO YPOBHS  SIBJISETCS
IPOIOJDKEHUEM U PA3BUTHEM OJIHOMMEHHOI'O y4eOHOro Kypca yriyOlnE€HHOro ypoBHS Ha ypOBHE
cpeanero ooOmiero oOpa3zoBaHMsA. Y4YeOHBIH Kypc mpeaHasHadeH i (opMUpOBaHUS Y
00y4aroluXCcsl CTAaTUCTUYECKON KYNbTYpPhl U IOHMUMAaHMs pOJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTa JUIsl M3y4YCHHS CIY4alHBIX COOBITHH, BEIMYMH M IPOIECCOB.
[Tpu u3ydyeHnu Kypca oOoramaroTcs HpeACTaBICHUs OOYYarOUIMXCS O METOAAX HCCIIENOBaHUS
U3MEHYMBOTO MHpA, Pa3BUBAECTCA MOHMMAHUWE 3HAYMMOCTH M OOLIHOCTM MaTeMaTHYeCKHX
METOJIOB IO3HAHHUA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copnepxanne y4eOHOIO Kypca HalpaBiIeHO Ha 3aKpelyieHHe 3HAHUH, MOJyYEHHBIX NpU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHus, U HA pa3BUTUE MPEJICTABICHUN O
CIIy4aHbIX BEJIMYMHAX M B3aMMOCBA3SIX MEXJIYy HUMH Ha BaXXHBIX IIPUMEPaX, CEOKEThI KOTOPBIX
HOYEPIHYTHI U3 OKPYKAIOIIEro Mupa. B pesynbrare y o0y4yaromuxcsi JOJKHO ChOpMUPOBATHCS
OpeicTaBiIeHue O Haubosiee YHNOTpeOMTENbHBIX UM OOIMX MaTeMaTHMYeCKHX MOJENsX,
UCMOJNb3YeMbIX /ISl  ONUCAaHMS AHTPOIOMETPUYECKUX M JeMOrpaUyecKux BeJIUYMH,
NOTPEIIHOCTE B PAa3UYHBIE pOJAa W3MEPEHHAX, JUIUTEIBHOCTH O€30TKa3HOW paboTHI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHK MACCOBBIX SIBIICHHHA M IPOIECCOB B OOIIECTBE.
YueOHbIll Kypc sBIsieTcs 0a30il sl OCBOCHMS BEpPOSTHOCTHO-CTATUCTHUECKUX METOJIOB,
HEOOXO/IMMBIX CIELUAINCTAM HE TOJIBKO MHKEHEPHBIX CIIEUATbHOCTEH, HO TaK)Ke COLUAIBHBIX
U TCUXOJOTMYECKHUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAUYUTEILHOH Mepe
UCIOJB3YIOT amnmapar aHajium3a OonblIMX JaHHbIX. LleHTpanbHyr0 dYacTh ydeOHOro Kypca
3aHMMaeT OOCYX/JeHHEe 3aKOHa OONbIIMX Yucel — (YyHIAMEHTAIbHOTO 3aKOHAa MPUPOJBI,
UMEIOILEro MaTeMaTHYeCcKyto (hopMalIn3aLuIoO.

B cooTBercTBUM € yKa3aHHBIMU LIEJIIMU B CTPYKType yueOHOro kypca «BeposTHocTh u
CTaTHCTHKa» Ha YriayOJIEHHOM YpOBHE BBIIEIEHbl OCHOBHBIE COJIEp)KATEIbHBIE JIMHUU:
«CrnyuaiiHble cOOBITHS U BEpOSITHOCTU» U «Ciy4yaiiHble BETMUUHBI M 3aKOH OOJIBIIMX YUCEID.

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIM KypC BKJIIOYEHBI 3JIEMEHTHI TEOpPHHM TpadoB U
TEOPHH MHOXKECTB, HEOOXOIUMBIE JIUIsl ITOJIHOLIEHHOTO OCBOCHMs MaTepHalla JaHHOrO y4eOHOro
Kypca U CMEKHBIX MaTEMaTHUYECKUX y4EOHBIX KYpPCOB.

Conepxxanne yuHUM «CiyyaifHble COOBITHSI UM BEPOSTHOCTH» CIYXXHUT OCHOBOHM ISt
(dopMHpOBaHUsT TPEJCTABICHUNH O paclpelielIeHUd BEPOSTHOCTEH MEXIy 3HAYCHUSIMHU
CIy4alHBIX BEIWYMH. Ba)kHyr0 4acTb B 3TOM COAEPKATEIbHON JMHUM 3aHUMAET H3ydEHUE
F€OMETPUYECKOT0 U OMHOMHAIBHOTO paclpeieNeHuii U 3HaKOMCTBO C HMX HENpephIBHBIMU
AQHAJIOTaMH — I10Ka3aTeJIbHBIM U HOPMAJIBHBIM PacIpeleICHUSIMH.

Tembl, CBA3aHHBIE C HENPEPBHIBHBIMU CIy4YalHBIMH BEIMYMHAMU WU PaACHPEICIICHUSMU,
AKLIEHTUPYIOT BHUMaHHE OOydalolIMXCsli Ha OMUCAHUM W M3YYEHHM CIIy4alHbIX SIBJICHHM C
MOMOIUIbI0 HeNpepbIBHBIX (yHKIUI. OCHOBHOE BHHUMaHHE YHAEISETCS MOKa3aTelbHOMY U
HOPMaJIbHOMY PaclpeeICHUSM.

B ydeGHOM Kypce mnpeaycMaTpuBaeTcsi O3HAKOMUTEIBHOE HM3YYCHHUE CBS3H MEXKIY
CJlydyaliHbIMHU BEJIMYMHAMM U ONMCAHUE 3TOW CBA3U C MOMOLIbI0 KO03(duImeHTa Koppesuuyu u
€ro BBIOOPOYHOIO aHajora. OTH D3JEMEHThl COJCpXKaHMUA pPAa3BUBAIOT TeMy «Jlmarpammbl



pacceMBaHMs», W3YYCHHYI0 Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS, W BO MHOTIOM
OMHPAIOTCS HA CBEJICHUS U3 KYPCOB AIreOpbl U TCOMETPHH.

Emé oqun ameMeHT copepikanusi, KOTOPBIN MpeaiaraeTcsi Ha 03HAKOMHUTEIIFHOM YPOBHE —
MIOCJICI0BATEIPHOCTh CIIYYalHBIX HE3aBUCHUMBIX COOBITHM, HACTYHAIONIMX B CIUHHUILY BPEMCHHU.
O3HAaKOMJICHHE C pachpeicsicHUeM BEpPOSTHOCTEH KOJIHMYECTBA TaKHUX COOBITHH HOCHUT
Pa3BUBAIOIIMN XapaKTep U SBISACTCSA aKTYaIbHBIM Ul OyAYIIUX aOUTYpHUEHTOB, MOCTYIAIOIINX
Ha yLIe6HBIe CIICHUAJIBbHOCTH, CBA3aHHBIC C 06H.[CCTB€HHBIMI/I HayKamu, IICUXOJIOTHEN U
YIIPaBICHUEM.

Ha usydenue ydeOHOro kypca «BeposATHOCTh M CTATUCTHKA» Ha YIIyOJCHHOM YpPOBHE
otBoauTcs 68 vacos: B 10 kimacce — 34 yaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 gac B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukibl u nenu. CteneHs (BaJ€HTHOCTH) BEPIIUHBI.
['padsr Ha TUTOCKOCTH. [lepeBbs.

CrnyyaliHple SKCTIEpUMEHTBI (OMBITHI) M CIIyY9ailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydaifHOTO cOOBITHS. BAM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu Haj COOBITHSMH: TIEpeceYeHHE, 0O0bEeIUHEHUE, MPOTHBOIOIOXHBIE COOBITHSI.
Juarpammsl Diinepa. @opmyia Cl10KEeHUs BEPOATHOCTEMN.

YciioBHas BEPOATHOCTb. Y MHOXKEHUE BEPOATHOCTEN. JlepeBO CIIy4alHOr0 3KCIIEPUMEHTA.
®opmyna noiaHou BepoaTHocTH. Popmyna baiteca. HezaBucumbie coObITHS.

bunapHbIii ciydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucuMble UCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUN 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucnio
couetanuii. Tpeyronbuuk Ilackans. @opmyna 6unoma HeroToHa.

Cepusi HezaBucUMBIX wucnbiTanuii  bepuymmu. ChyyaliHelii BBHIOOP W3 KOHEYHOU
COBOKYIIHOCTH.

Cnydaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrpezesieHus.
Onepanuu Haj ciaydyalHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpeziefieHul, B TOM YKCiie TeOMETpHIecKoe 1 OMHOMHAIIBHOE.

11 KJIIACC

CoBMecTHOE pacnpeleeHHe JBYyX ClydalHbIX BenuduH. HesaBucumble ciydaiiHble
BEJIMYMHBI.

MaremaTnueckoe OXHAAHUE CIIy4alHOHM BenuuyuHbl (pacmpenenenus). Ilpumepst
INPUMEHEHHUS MAaTeMaTH4ecKoro OXuAaHWs (cTpaxoBaHue, JoTepes). MaTtemaruueckoe
OKu/laHue OMHApHOM ciydaiHOM BenMuMHBI. MaTeMaTHdyecKkoe OKUIAHHWE CYMMBI CIy4daiHbIX
BeIMYMH. MaTemaTnyeckoe 0XH1aHue FreOMETPUUECKOro 1 OMHOMHMAIBHOIO paclpeieleHuH.

Hucniepcusi ¥ CTaHIAPTHOE OTKIOHEHUE CIy4yalHOW BETWYMHBI (pacmpenesieHus).
Hucniepcusi OuHapHOW CiydyailHOW BENWYMHBI. MaremaTrnueckoe OXHUIaHUE MPOU3BEACHHUS M
JUCIIEPCUsl CYMMBI HE3aBUCHUMBIX CITydallHBIX BEIWYMH. J(ucnepcus U CTaHAapTHOE OTKIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKIOHEHHE T€OMETPUYECKOTo
pacnpeneneHus.

HepasenctBo UYeObiméBa. Teopema Yebbimépa. Teopema bepHymin. 3akoH OonblIux
yucen. BpiOopounslif meron wuccinenoBaHuil. Bribopounsle xapakTepucTuku. OleHHBaHUE
BEPOSITHOCTH COOBITHS 1O BEIOOPOUYHBIM JTaHHBIM. [IpoBepka mpoCTEHIINX TUIOTe3 ¢ TOMOIIBIO
W3YYEHHBIX paclpeieICHuN.

HenpepsiBHble cnydaiinble BenuduHbl. [IpuMepbl. DyHKIMSA IJIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelleHHe M €ro CBOMCTBA. 3ajaud, NPUBOJALIME K
[IOKA3aTeIbHOMY pacHpeleeHuI0. 3ajaud, MPUBOIALIME K HOPMAJIbHOMY pAacIlpeAeieHUIO.
@OyHKIUSA IUIOTHOCTH BEPOATHOCTH I10KA3aTENbHOIO paclpeAeieHus, (QYHKLUUS IUIOTHOCTH
BEPOATHOCTH HOPMaJbHOrO pacnpezneneHuss. OyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacupeneneHus.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajauu, NPUBOIAIIME K
pacnpenenenuto Ilyaccona.



KoBapuanust nByX cinydaiHeix BenuunH. KodpduimeHT IuMHEHHOW KOppesIuy.
CoBmecTHBIC HAOMIOEHUS IBYX Benn4uH. Beibopounsiii ko3dduiment koppesiuuu. Paznuune
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBs3bl0. JIMHENHas perpeccus, METOX
HaMMEHBIIINUX KBA/IPaTOB.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHUKA» (YTJIYBJEHHBIM YPOBEHDb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh POCCUNMCKON T'Pak1aHCKON MJEHTUYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KCHUI HAyKHu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOECHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHW, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nYecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
MUTaHue, COATAaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PETyisipHas (u3ndecKas ak THBHOCTD),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
MpoeCCHOHAIBHON JCSITEIbHOCTH, CBA3aHHBIM C MAaTEMaTHUKOW W €€ MPUJIOKCHUSIMHU, YMEHHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKUX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
NI00aTbHOTO  XapakTepa  AKOJOTMYECKUX  MpoOsieM, OpHeHTauus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY’KaIoLIeil cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MAaTEMAaTUYECKOH HAayKH Kak chepsl
YeJIOBEYECKOU NESATEIIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LIUBHIIN3ALINU,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTH4YECKON KYJIbTYpPOU KaK CPEeJCTBOM MO3HAHUS MUPA,
TOTOBHOCTL OCYLICCTBJIATHL IMMPOCKTHYIO U UCCICIOBATCIILCKYIO ACATCIIBHOCTh HHANBUAYAJIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble joruueckue aeiicTBUs:

BBISBJISITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKKM MaTEMaTHUYeCKHMX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHIA,
yCTaHABJIMBATh CYIIECTBEHHBI NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Ui 0000OUIeHHS U
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATH U MPEeoOpa3OBHIBATh CY)KICHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €IUHIUYHBIC, YACTHBIEC U 00IIUE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTUBOpEUUs: B (paxTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpelaraTb KPUTEPUM ISl BBIABJICHUSA
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeNlaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITETIBHO JIOKA3aTelNbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (TpsMble U
OT TPOTHUBHOIO), BBICTpaMBATh AapryMEHTAIUIO, MPHUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoJee MNOAXOASIIMM ¢ Y4ETOM CaMOCTOSTEIBHO BBIJCIECHHBIX
KPUTEPHEB).

ba3oBble nccienoBaresbckue 1eCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUpPOBATh
BOIIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHI0, MHEHHE;

MIPOBOJAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  OKCIIEPUMEHT, HCCIEJOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEKTa, SBJIEHHS, IMPOLECcca, BBISIBICHHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI MO pe3yjbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/IbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEATIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PatGora ¢ undopmanmeii:

BBISBIIATh JE€(PUIMUTE HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ui OTBETAa HAa BONPOC U AJIS
pelLlIeHus 3aJa4H;



BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Pa3MYHBIX THUIOB, AaHAJU3UPOBATb,
CHCTEMAaTH3MpOBaTh W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBJICHHUS,

CTPYKTypupOoBaTh  uHGOpMAIUIO, MPEACTaBIATH €€ B  pa3iuuHbiX  ¢opMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0uenne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUSIMU W LCIISIMU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pEHICHHs 3a/ladl, KOMMEHTHPOBATh IOJTYYECHHbBIN
pe3yJbTar;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBI, MPOOIEMBbI,
peliaeMoil 3a1ayu, BBICKA3bIBATh WJCH, HAIlCJICHHbIE HA MOWCK PELICHHS], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JAMajora, oOHapyKHBaTh pPa3jiHuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJady MpPEe3CHTAluu U
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHBIE yHHBepcadbHble yueOHbIE AeiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3aJauyd, BBIOMpPATh CIOCOO pelIeHus ¢ y4EToM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPO./1b, SMOLHOHAIBHBIH HHTEJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peQUIeKCUN KaK OCO3HAHUs COBEPIIAEMBIX JIeHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJAbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IPOIIECCa U pe3yabTaTa PeHICHNs MAaTeMaTHYECKOW 3aJ1auu;

NpEJBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IPH PEIIEHUH 3a]aud, BHOCHUTbH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, HA/IEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yibTaTa MEIH | YCIOBHSIM, OOBSICHITH TNPHYUHBI
JOCTYDKEHUSI WM HEJOCTIKEHHsI Pe3yIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI TpU
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, paclpeneniarTh BUIAbI padoT, JOroBapHBAThCS, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPynmoBbIX (Gopmax paboThl (0OCYKaeHHs, OOMEH MHEHHH, «MO3TOBbHIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JIEHAaMH KOMAaHJbl, OLIEHMBATh KAaueCTBO CBOErO BKJaJa B OOIIMH NPOIYKT IO
KpuTepusaM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJIHO OIEpUPOBATh MOHATHSAMU: Tpad, MIIOCKUM rpad, CBA3HBINA rpad, myTh B rpade,
LIeNb, LIUKII, IEPEBO, CTENIEHb BEPILUUHBI, JEPEBO CIyYaHOTO SKCIIEPUMEHTA;

CBOOOJHO OIMEPUPOBATh TMOHATUSMHU: CIYYalHBIA O3KCIEPUMEHT (OMbBIT), CIydaiHOe
coObITHE, AJIEMEHTapHOE Ciy4yailHOe COOBITHE (PJIIEMEHTAapHBIA HCXOMA) CIy4YailHOro OIbITa,
HAXOJHUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMYTUPOBATH COOBITHS: TMEpecedeHue, OObEAMHEHUE ITaHHBIX COOBITHH,
coObITHE, TPOTUBOIIOJIOKHOE JaHHOMY, MCIIONb30BaTh IUarpaMMmbl Oiliepa, KOOPAUHATHYIO
OpsIMyI0 7 pelIeHds 3a7ad, I[0JIb30BaThcs (OPMYION CIOKEHHS BEPOATHOCTEH s
BEPOATHOCTEH JBYX U TPEX CIy4YalHbIX COOBITHUI;

OIEpUpPOBaTh NOHATHUAMHU: YCIOBHAasi BEPOSITHOCTb, YMHOXKEHHE BEPOSTHOCTEH,
HE3aBUCHUMBbIE COOBITHSI, AEPEBO CIyYailHOrO IKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTU COOBITUH C
MOMOIIBIO MpaBUjIa YMHOXKEHHS, JepeBa CIy4alHOTO OMBITA, UCIONb30BaTh (HOPMYIY IMOJHON
BeposaTHOCTH, (popmyny baiieca mpu perneHun 3anad, onpenessiTh HE3aBUCUMOCTh COOBITHIA 110
(dopMyJie ¥ 10 OpraHU3aliK CIy4ailHOro SKCIIEPUMEHTA;

OPUMEHATh HM3YYCHHBIE KOMOWHATOpHBIE (DOPMYNBI JJsl TIEPEUYMCIICHUS DIIEMEHTOB
MHOKECTB, JJIEMEHTApHBIX COOBITHI CIIydallHOTO OIbITa, pEIIeHUs 3aJad MO0 TEOpUHU
BEPOSITHOCTEN;

CBOOOJIHO OMEpPUPOBATH MOHATUSMU: OUHAPHBIN CIYYalHBIA OMBIT (MCIIBITAHUE), YCIEX U
Hey/aya, HE3aBUCHUMBIC WCIIBITAHUS, CEPUsl UCIBITAaHUM, HAXOAUTH BEPOSTHOCTHU COOBITHI: B
CEepHUM HUCTBITAHUN J0 MEPBOro ycIrexa, B CEpUM UCTIbITAHUNA BepHyIin, B ONbITE, CBA3aHHOM CO
CJIy4aifHbIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;

CBOOOAHO  ONEpUpOBaTh  MOHATHSAMM:  ClydailHass  BeJIMYMHA,  paclpelesieHue
BEPOATHOCTEH, UarpaMMa pacrpeeieHus, OMHapHas ciy4aiiHas BEIMYMHA, T€OMETPHYECKOE,
OMHOMMAJIBHOE paclpe/ieeHue.

K konmy 11 ky1acca o0yyaromuiicss HAy4YUTCS:

ONEepUpPOBaTh MOHATHUSAMU: COBMECTHOE paclpesielieHHe JBYX CIIYy4alHbIX BEJIUYHH,
HCIIOJIb30BaTh TAaOJIUILy COBMECTHOI'O PAacCIpeeNieHUs IBYX CIIy4alHbIX BEJTUYMH IS BbIICICHUS
pacupeneneHus Kaxa0M BETUYMHBI, ONIPeIeNICHUs HE3aBUCUMOCTH CIIyYailHbIX BEJIMYUH;

CBOOOZHO OMEPHPOBATh MOHITHEM MATEMAaTUYECKOTO OXKUIAHUS CIYYailHOW BETUYHHBI
(pacnpenenenus), MPUMEHSITh CBOMCTBA MaTEeMaTHYECKOIO OXUAAHWUS IPHU PEIIeHUU 3ajad,
BBIUHCIISATH MATEMAaTHUYECKOE O’KHUJaHNE OMHOMHAIILHOTO U TEOMETPUUECKOTO pacIpe/leleHHUI;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: JHUCIEPCUS, CTAHIAPTHOE OTKIOHEHHE CIIydailHOMH
BEJIMYMHBI, TPUMEHSATh CBOMCTBA AMCIEPCUHM CIYYaiiHON BEIMYMHBI (paclpeneNieHus) Mpu
pelleHnun 3a/iad, BBIYUCIATH TUCHEPCHUI0 M CTAaHAApTHOE OTKJIOHEHHE TIE€OMETPHUYECKOro u
OMHOMHUAIBHOIO paclpeeeHul;

BBIUMCIISATh BBIOOPOUHBIE XAPAKTEPUCTHUKKM TIO JaHHOW BBIOOpKE W  OIICHUBATH
XapaKTePUCTUKU TEHEPAIbHONH COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM XAaPAKTEPUCTUKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM M TPOBEPSITH MPOCTEHIIME CTAaTUCTUYECKUE THIOTE3bl,
MOJIb3YSCh U3YUYEHHBIMH PACIPEICIICHUSIMU.



YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Maremaruka. AnreOpa u Hadajia MaTeMaTHYecKoro ananusa, 10 kimace/ Mepsmsk AT,
Homwuporckuii JI.A., ITonskoB B.M.; mox penakiueii [logonsckoro B.E., O6mectBo ¢
OrpaHMYEHHON OTBETCTBEHHOCTHIO M3natenbckuii nentp « BEHTAHA-T'PA®y;
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoanueckue pekoMeHaanuu K yaeouuky A. I'. Mepamnska, /I. A. Homuposckoro, B. b.
[TonskoBa “MaremaTrka: anredpa 1 Hayaja MaTeMaTHYECKOro aHalIM3a, FEOMEeTpUs:
Anrebpa 1 Hauana MaTeMaTHYECKOro aHalu3a”, 2-e u3JlaHue, crepeoTunHoe, Mockaa,
«IIpocsemienue» 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

MHTEPHET: SIKnacc, Bumeoypokwu, https://ptlab.mccme.ru/vertical
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