MyHununajabHoe 010/1:KeTHOe 001e00pa3oBaTe/IbHOE YUPEKAeHHE
"Cpeanss o6meodpazoBatesbHas mKoaa Ne 72» r. bpancka

Brinucka
13 OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMBI
cpeaHero obiero oopazopanus (30.08.2023)

PaccmoTtpeno CornacoBaHo
Metoauueckoe oObeIMHEHHE 3am.pekropa o YBP
yuuTesed MaTeMaTUKH, PU3KKH. /_E. B. Kupeenko
UHGOPMATUKH 30 aBrycra 2023r.

npotokoda Nel or 29.08.2023 r.

PABOYAS NIPOI'PAMMA
yuyeOHoro npeamMera «BeposiTHOCTh H CTATHCTHKA)
Cpox ocBoenusi 2 roga (¢ 10 mo 11 kmacc)

CocraBurenu:

YUHUTEJISI MaTEMAaTHUKHU

2023




INOACHUTEJIBHASA 3ATINCKA

VYuebHblil kKypc «BeposATHOCTh M CTaTHCTUKA» SBJISETCA MPOJOJDKEHUEM U PAa3BUTHEM
OJIHOMMEHHOT0 Y4eOHOTO Kypca Ha ypOBHE CpeIHEro oOImero oOpa3oBaHus. YUeOHBIH Kypc
npeaHasHaueH A (GOPMHUPOBAHUSA Y OOYUYAIOMIUXCSI CTATUCTUYECKON KYJIBTYphl U TOHUMAaHHS
pOJIM TEOPUHM BEPOATHOCTEM KaK MAaTeMAaTHYECKOTO MHCTPYMEHTA Ul M3Yy4YEHUsS CIIydalHBIX
coObITHH, BenMuuMH U mpoueccoB. llpm wu3ydeHnm Kypca oOoramaroTcsi NpeAcTaBICHUS
o0y4arolmuxcsi O METO/Jax UCCIEJOBAaHUsS HM3MEHUYMBOIO MHpa, Ppa3BUBACTCSl IIOHMMaHUE
3HAYMMOCTH W OOIIHOCTH MaTeMaTHYECKUX METOIOB MO3HAHUS KaK HEOThEMJIEMOH YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Copnepxanne y4eOHOro Kypca HalpaBiI€HO Ha 3aKpeleHHE 3HAHUH, MOJyYEHHBIX MpU
U3y4eHHH Kypca Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHusi, U Ha pa3BUTHE MPEICTABICHUH O
CIIy4alHbIX BEJIMYMHAX U B3aMMOCBA3SIX MEXJIYy HUMH Ha BaXXHBIX IIPUMEPAX, CEOKEThI KOTOPBIX
HOYEPIHYTHI U3 OKpY’Karoliero Mupa. B pesynbrate y 00ydaronmxcsi JOHKHO COPMUPOBATHCS
OpecTaBieHue O Haubosiee YHNOTPeOUTENbHBIX UM OOIMX MaTeMaTHMYeCKHMX MOJENsX,
UCIOJB3YEMBIX JUIsl ONHCAaHUS AHTPOIIOMETPUYECKHUX M JAEeMOrpaUyecKux BEJIMYUH,
NOTPEIIHOCTE B pPAa3UYHBIE pOJa HW3MEPEHHAX, JUIUTEIBHOCTH O€30TKa3HOW paboTHI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MACCOBBIX SIBJIEHMH M IPOLECCOB B OOILIECTBE.
VYuebHblil Kypc sBisiercss 0a30d JUIs OCBOEHHUS BEPOSATHOCTHO-CTATUCTHYECKHX METOJIOB,
HEOOXOUMBIX CHEHAIMCTaM HE TOJIbKO MHKEHEPHBIX CHELUAIbHOCTEH, HO TaKXKE COLUATbHBIX
U TCUXOJOTMYECKHX, MOCKOJbKY COBPEMEHHbIE OOILIECTBEHHbIE HAyKH B 3HAUYUTEILHOH Mepe
UCMOJB3YIOT ammapar aHaiu3a OoJbIIMX JaHHbIX. LleHTpanpHyr0 wacTh y4yeOHOro Kypca
3aHHMaeT OOCYX/JeHUEe 3aKOHa OONbIIMX Yucel — (YyHIAMEHTAIbHOTO 3aKOHAa MPUPOJBI,
MMEIOLIEr0 MaTeMaTHYeCKyI0 (popmalin3aiuio.

B cooTBercTBUM € yKa3aHHBIMHU LIEJIIMU B CTPYKType yueOHOro kypca «BeposTHocTh u
CTaTUCTHKA» BBIJCICHBl OCHOBHBIE coOjep)KaTenbHble JUHUU: «CiaydaiiHble COOBITHS U
BEPOSATHOCTH» U «CilyyaiiHble BETMUYMHBI U 3aKOH OOJIBIINX YHUCEI».

[ToMMMO OCHOBHBIX JIMHUWA B Y4Y€OHBIN KypC BKJIIOYEHBI 3JIEMEHTBHI TEOPUH TrpadoB U
TEOPUU MHOXKECTB, HEOOXOAUMBIE ISl MOJTHOLIEHHOTO OCBOGHMSI MaTepHalia JaHHOTO y4eOHOro
Kypca U CMEXHBIX MaTeMaTHYECKHX Y4eOHBIX KYPCOB.

Conepxxanne yuHuUM «CiyyaifHble COOBITHSI M BEPOSATHOCTH» CIYXXHMT OCHOBOM st
dbopMUpOBaHUSA TPEACTABICHUII O pacHpelesieHUd BEpPOSITHOCTEN MEXIy 3HAUCHUSIMH
CIy4alHBIX BEIWMYMH. Ba)kHyr0 4acTb B 3TOM COAEPkKATEIBHOW JIMHUM 3aHMMAET W3Yy4eHHUE
reOMETPUYECKOr0 W OMHOMMAJIBHOIO paclpeieseHUd M 3HAKOMCTBO C MX HENpPEephIBHBIMU
AQHAJIOTaMH — I10Ka3aTeJIbHBIM U HOPMAJIBHBIM PacIpeleICHUSIMH.

Tembl, CBA3aHHBIE C HEMPEPHIBHBIMU CIYYallHBIMU BEIMYMHAMU U PaCHpEIesICHUSMU,
AKLIEHTUPYIOT BHUMaHHE OOydalolUMXCsl HAa ONUCAaHUM W W3YYEHUU CIy4YaillHBIX SBJIEHUH C
MOMOIIIBI0 HENpPephIBHBIX (QYyHKUIMH. OCHOBHOE BHUMAaHHE YJENAETCS IIOKa3aTelbHOMY U
HOPMaJIbHOMY paclpeeICHUSM.

B y4eGHOM Kypce mnpeaycMaTpuBaeTcsi O3HAKOMUTEIBHOE M3YYEHHUE CBS3M MEXKAY
CIIy4ailHBIMHU BEJIMYMHAMH M OMHUCAHUE 3TOH CBS3U ¢ MOMOINIbI0 KO3 (UllMeHTa KOppessauun 1
€ro BBIOOPOYHOIO aHajora. OTH D3JEMEHThl COJCpXKaHMUA pPAa3BUBAIOT TeMy «JlmarpamMmbl
pacceuMBaHMs», HM3YYCHHYI0 HAa YpOBHE OCHOBHOrO 00miero oOpa3oBaHHs, U BO MHOIOM
OTMPAIOTCS Ha CBEJICHUS U3 KYpCOB anreOpbl M TEOMETPUH.

Emé onun sneMeHT copep KaHusi, KOTOPBIN MPEJIaracTcss Ha O3HaKOMHUTEIBHOM YPOBHE —
II0CJIEI0BATEIBHOCTD CITy4alHbIX HE3aBHCUMBIX COOBITMH, HACTYNAIOUIMX B €AMHUILY BPEMEHHU.
O3HaKOMJICHHE C paclpelelieHueM BEPOSITHOCTEH KOJIMYeCTBa TAaKUX COOBITMH HOCHUT



Pa3BUBAIOIIMN XapaKTep U SBISIETCS aKTYaJbHBIM I OyIyIuX aOUTYpHUEHTOB, MOCTYHAIOIIUX
Ha Yy4yeOHble CIELUANbHOCTH, CBSA3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, IICUXOJIOTHEH U
yIpaBJIEHUEM.

Ha uzyuenne yueGHOrO Kypca «BeposSTHOCTh M CTaTHUCTHKa» OTBOIUTCS 68 vacos: B 10
kiacce — 34 gaca (1 gac B Hegento), B 11 kimacce — 34 gaca (1 yac B Heelno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubIi rpad, mytu B rpade: nukibl U nenu. CTeneHb (BaICHTHOCTh) BEPIITHUHBI.
['padsr Ha TUTOCKOCTH. [lepeBbs.

CrnyuaitHble 3KCIIEPUMEHTHI (OIBITHI) U CIIYYaliHbIE COOBITHS. DIIEMEHTapHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydyailHOTO COOBITHS. BIM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu HaJl COOBITUSIMU: TIepeceueHre, 00beIMHEHUE, TPOTUBOIOIOKHBIC COOBITHSI.
Juarpammsl Diinepa. @opmyia Cl10KEeHUs BEPOATHOCTEMN.

VYciioBHas BEPOATHOCTb. Y MHOXKEHUE BEPOSITHOCTEN. JIepeBO ClydaiiHOTO SIKCIIEPUMEHTA.
®opmyna noiaHou BepoaTHocTH. Popmyna baiteca. HezaBucumbie coObITHS.

bunaphblii cny4aiiHblil ONBIT (MCHIBITAHUE), yCIIEX U Heynadya. He3aBucumble HCIIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUN 710 mepBoro ycmnexa. IlepectanoBku u Qaxtopuan. Yucno
couetanuii. Tpeyronbuuk Ilackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHMMBIX ucnblTaHud bepHymnu. CnyyaiiHpli BBIOOP M3 KOHEYHOI
COBOKYIIHOCTH.

Crnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCcTe. Jlmarpamma pacrmpeneneHus.
Onepanuu Haj ciaydyaHbIMA BenuyuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacripe/ielieHuil, B TOM 4HClIe TeOMETPUUECKOe U OMHOMUAIIBHOE.

11 KJIACC

CoBMecTHOE pacnpelelieHHe JBYX CIIy4alHbIX BelWuuH. HesaBHcHMBIE ciydaiiHble
BEJINYUHBI.

Matematuueckoe OXHAaHUE CiydalHOM BenuuuHbl (pacupenenenus). llpumepst
OPUMEHEHHUs MaTeMaTH4eCKOro OXHJaHUs (CTpaxoBaHHe, JoTepes). MaremaTtuiyeckoe
OKu/laHue OMHApHOM Ciy4dailHOM BeMMUYMHBI. MaTeMaTHUeCKOe OXKHJAaHUE CYMMBbI CIIy4ailHBIX
BEJIMYMH. MaTeMaTn4eckoe 0’KuJaHNue reOMETPUUECKOr0 U OMHOMUAIBHOTO paclpeleIeHHH.

Jucnepcusi W CTaHIAPTHOE OTKJIOHEHWE CIyYallHOW BEJHMYMHBI (pacmpenencHus).
Hucnepcuss OMHapHOM ciydaliHOW BeMMYMHBI. MaTeMaTHuecKoe OKUAAaHWE MPOU3BENEHUS U
JUCIIEPCUSl CYMMBI HE3aBUCUMBIX CIIy4alHbIX BEJIMYUH. /ucriepcus U CTaHIapTHOE OTKIOHEHUE
OMHOMHUAIBHOIO pachpenenenus. Jlucnepcus M CTaHIApPTHOE OTKJIOHEHHE T'€OMETPUYECKOTro
pacupeneneHus.

HepasenctBo YeOwniméBa. Teopema UeOwimépa. Teopema bepuymnu. 3akoH Oonblimx
yucen. BpiOopounslii meTtox wuccnenoBaHuil. Bribopounsle xapakTepucTHkH. OlleHUBaHHE
BEPOATHOCTH COOBITHS 1O BHIOOPOYHBIM JAaHHBIM. [IpoBepka MpoCTEHIIMX TUIIOTE3 ¢ TOMOIIbIO
W3YYEHHBIX paclpeleICHUN.

HenpepsiBable ciydaiinble BenuuuHbl. [Ipumepsl. DyHKIMSA IIIOTHOCTH BEPOSATHOCTH
pacnpeneneHus. PaBHOMEpHOE pacHpeleleHHe M €ro CBOMCTBAa. 3ajaud, NPUBOISIIUE K
IIOKA3aTeIbHOMY PACHpPENENICHHIO. 3ajadd, NPUBOIAIIME K HOPMAJIbHOMY PACHPENCICHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTH II0KA3aTENILHOIO pacupeieneHus, (QYHKLIUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOIO pactpezcieHus. OyHKIys INIOTHOCTH U CBOWCTBA HOPMAaJIbHOTO
pacipeneneHus.



[TocnenoBaTeIbHOCT OJWHOYHBIX HE3ABUCUMBIX COOBITHH. 3amayu, NPUBOJAIINE K
pacnpenenenuto [lyaccona.

KoBapuanust aByx ciaydailHpIX BenuduH. KodpOUIMEHT IHMHEHHOW KOppesiuu.
CoBMmecTHBIC HAOMIOJECHUS ABYX BeTW4YWH. BeiOopounsiii koddduimeHt koppensaiuu. Paznmuuune
MEX]ly JIMHEHHOW CBSI3bI0 M NPUYMHHO-CJICACTBEHHOM CBs3bI0. JIMHEWHas perpeccusi, METO
HAaWMEHBIIIUX KBAJIPaTOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» HA YPOBHE CPEJHEI'O OBIIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIUTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOM MMO3ULUK OOy4aroumlerocsi Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHCTBOBATH C COIMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM IPpa)TaHCKOW WACHTUYHOCTH, YBRKEHHUS K TPOLLIOMY H
HACTOAIIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOUIEHUE K JIOCTHKEHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOrO  Hapojaa, Cc(HOpMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESTENbHOCTbIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE  OTHOILIEHWE K  MHPY, BKIIOYAs  OACTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJad, peHIeHHW, pacCyXIeHUu#H, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHUTAHUSA:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTh MaTeMaTHYeCKHE 3HAHHS B HWHTEpecax
310poBOrO M Oe3omacHOro obpas3a >KHU3HU, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 370POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3ndeckas
AKTHUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHWE TMPHU 3aAHATHSX CIOPTHUBHO-03I0POBUTEIHHOM
JESITENIbHOCTBIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIy, OCO3HAHUE [IEHHOCTU TPYI0JII00Us, MHTEpeC K pa3NIudyHbIM chepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMAaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7[ad MaTeMaTHUeCKO HalpaBIeHHOCTH;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPhI, TMOHUMAaHHE BIHUSHUS COLMATBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIBbHOM Cpefbl, OCO3HAHUE
00aTbHOTO  XapakTepa  JSKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY»Kalouled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHHWE MaTeMaTH4YeCKOW HayKH Kak cepsl



YEJIOBEYECKON JEATEIBHOCTH, dTANlOB €€ Pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHs LIMBHIIN3ALNN,
OBJIAJICHUE SI3BIKOM MATEMAaTUKU U MAaTEMaTU4YECKON KYJIbTYpPOM KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U

B IpyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHHH MEXAYy TMOHATUAMH, (OPMYTUpPOBATH ONpENEICHHUS IOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUs, KPUTEPUU ITPOBOJAMMOIO aHAJIN3A;

BOCIIPUHUMATh, ()OPMYIHPOBATH M TPEOOPA3OBBIBATH CYXKACHUS: YTBEPIAUTEIBHBIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJISITH MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeuHs B (pakTax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JieN1aTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHJIYKTHBHBIX
YMO3aKJIFOUE€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAHUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUHN (IpSIMbIE U
OT MPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAIMIO, IMPUBOJUTH MPUMEPbl M KOHTPIPUMEDPSI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh cnoco0 pemeHUst y4yeOHOW 3ajauM (CpaBHHMBAaTh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MOAXOASIIMM ¢ Y4ETOM CaMOCTOSTEIBHO BBIJEIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarejbckue 1elCTBUA:

UCIOJIb30BaTh  BOMNPOCHl  KaK  HCCIENOBAaTeIbCKMM  HMHCTPYMEHT  IIO3HaHUS,
(bopMynHMpoBaTh BONPOCHL, (PUKCUPYIOIIKE MIPOTUBOpEUHE, MPOoOIeMy, YCTaHABIMBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOAUTH CaMOCTOSITENIbHO  CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEOBAHUE TIO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObBEKTa, SBJICHHS, IPOILECCa, BBISIBICHUIO
3aBHCUMOCTEN MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

CaMOCTOSITENTLHO (POPMYyITMpPOBATH 0OOOIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/IbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOLIECCA, a TAKIKE BBIABUTATh MPEATIONIO0KEHHS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ undopmanmeii:

BBISBJIATH A€(PUIMTHI HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa Ha BOIPOC U JJIs
pelleHus 3a1a4H;

BBIOMpaTh MH(OpPMAIMIO W3 HUCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3HPOBATh,
CUCTEeMAaTU3UpPOBaTh W MHTEPHPETUPOBATH HH(POpPMALMIO pPAa3IMYHBIX BHIOB U  (QopM
MIPE/ICTABIICHHS;

CTPYKTYypUpOBaTh  WHGOpPMAIMIO, TPEACTaBISATH €€ B  pPa3IUYHBIX  (opMmax,
WITIOCTPUPOBATH IpaUuEecKy;

OLICHUBATh HAAE&KHOCTh HMHGPOPMAIMM IO CaMOCTOSITENIbHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.



KomMyHuUKaTHBHBbIE YyHHBepcaJlbHble Y4eOHbIe qelcTBHSA

OO0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIAEHHS B COOTBETCTBUH C YCIOBUSMH U LEISIMHU
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOACHCHUA II0 XOAY pPCHIICHHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘{eHHbII;'I
pe3yJbTar;

B XOZIe 00CYX/IEHHS 3aJaBaTh BOIPOCH! MO CYIIECTBY OOCYKAaeMOI TEMBI, IPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXXACHUSAMHU JPYrUX YYaCTHHUKOB JMAIOra, OOHApY)KHUBATh Pa3InYMe M CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

NPEACTAaBIATh PE3yJAbTAaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, MCCIIEAOBaHUSA, MPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBICTYIUICHHS C Yy4ETOM 3adad  NPE3EHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHbIe YHHBepcaJbHbIE yUeOHbIe eiicTBUS

Camoopranuszauus:

COCTaBJIATH IUIAH, ATOPUTM PEIICHUS 3a/add, BBIOUPATh CIOCOO pPEHICHHS C Y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh HABBIKAMU TI03HABATEILHOUN Pe(ICKCUU KaK OCO3HAHMS COBEPIAEMBIX JCHCTBUN
U MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB, BIAACTh CIIOCOOAMH CaMOTIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3yabTaTa PelIeHNs MaTeMaTHUeCKOH 3a1auu;

MPEeIBUIIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH NpPU PEIICHUH 3aJaud, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJbTaTa 1M W YCIOBUSAM, OOBSCHATH TMPUIHHBI
JOCTHIKEHHUS] WIIM HEAOCTH)KEHUS pPE3yNbTaTOB JIEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MMOHUMATH U MCIIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ WHIUBUIAYATBHONH paOOTHI MPU
pelieHnr y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATEIbHOCTH, TUIaHUPOBATh
OpPTaHM3AIMI0 COBMECTHOW paboThl, pacmlpeneniaTh BUABI paboT, TOTOBapHBAThCS, OOCYKIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHNHoBbIX (hopmax paboThl (00CyxkaeHHs, 0OOMEH MHEHUH, «MO3TOBBIE
HITYPMBD» U WHBIE), BBITIONHATH CBOKO 4YacTh PabOTHl U KOOPAMHHUPOBATH CBOU JEHCTBHUS C
IPYTMMH YJI€HaMHd KOMAaHbI, OLIEHWBAaTh KayeCTBO CBOETO BKIaJa B OOIIMI MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

INPEAMETHBIE PE3YJIBTATbHI

K xonity 10 kaacca o0ydaromuiicss HAy4YUTCS:

CBOOOJTHO OMIEPHPOBATH MOHATHAMU: Tpad, MIIOCKUi Tpad, CBA3HBIN rpad, myTh B Tpade,
[eNb, [IUKJI, IEPEBO, CTENIEHb BEPIIUHBIL, EPEBO CIy4alfHOTO IKCIIEPUMEHTA;

CBOOOJHO OINEPUPOBATH TOHATUSMHU: CIYyYaWHBIA DKCIEPUMEHT (OMBIT), CIy4aiHOe
cOOBITHE, DJIIEMEHTApPHOE CIydYalHOe COOBITHE (DJIEMEHTApPHBIM HMCXOJ) CIYYaiHOTO OIBITA,
HAXOJHUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITUSMU;



HaxoJUTh U (POPMYIHUPOBATH COOBITHS: TMEepecedeHue, O0bEeAMHEHUE TAaHHBIX COOBITHH,
COOBITHE, TPOTHBOIOJIOXHOE JaHHOMY, HCIIONB30BaTh IUATpaMMbl Jijepa, KOOPAHHATHYIO
OpsIMYyIO /I pEelIeHUs 3a7ad, I0JIb30BaThcsi (OPMYIION CIOKEHHS] BEPOATHOCTEH st
BEPOSTHOCTEH JIBYX M TPEX CIYYAHHBIX COOBITHI;

ONEpUPOBATh TOHATUSAMHU: YyCJIOBHAas BEPOSITHOCTh, YMHOXKEHHUE BEPOATHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYAHOTO HKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTH COOBITHH C
MOMOIIBIO TpaBUJIa YMHOXKEHUS, JIepeBa CIy4ailHOTO OIbITA, WCIOIB30BaTh (POPMYIy HOTHOM
BeposATHOCTH, popmyny baiieca mpu perieHun 3anad, OnpeaessTh HE3aBUCUMOCTh COOBITUH MO
dbopMyIie 1 o OpraHu3aliy CIy4aitHOro SKCIIEPUMEHTA;

MPUMEHSITh W3Y4EHHBIE KOMOWMHATOpPHBIC (OPMYIBI IS TICPEUYHCICHUS DSJICMECHTOB
MHOJKECTB, JJIEMEHTapHBIX COOBITUI CIIy4allHOTO OIbITa, pEIIeHHs 3ajady [0 TEeOopuu
BEPOATHOCTEM;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: OMHAPHBIN CITy4aiHbIN ONBIT (UCIBITAHKE), YCIIEX U
HEeyJa4ya, HE3aBUCHUMBIC HCIIBITAHUS, CEpUs UCIBITAHUH, HAXOIUTh BEPOSITHOCTH COOBITHH: B
CEpUHU UCHBITAaHUI JI0 IEPBOrO ycnexa, B CEpUH UCIBITaHUN BepHyIn, B OIbITE, CBI3aHHOM CO
CIIy4aifHBIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

cBOOOJHO  OmepupoBaTh MOHATHSIMH:  CiIy4ailHas  BeJIMYMHA, paclpeiesieHue
BEPOSITHOCTEH, TUarpaMMa pacrpeneieHus, OMHapHas cly4aiiHas BeJMYMHA, T€OMETPHUYECKOE,
OMHOMHAIBHOE pacipeiesieHue.

K xonny 11 kiacca oGyyaronuiicss HAy4uTCs:

ONEepPUPOBATh MOHITHUSAMU: COBMECTHOE paclpeAeNieHue [ABYX CIy4alHbIX BEJIUYHH,
MCII0JIb30BaTh TaOJIUIy COBMECTHOI'O PACIIPEAEICHUS ABYX CIy4YalHbIX BEIMUUH AJIs BbIICICHUS
pacnpenenenns KXol BeIMUHUHbI, ONPEIeICHNs He3aBUCUMOCTH CIy4YailHbIX BEJINYUH;

CBOOOJHO OMEpPUPOBATh MOHATHEM MATEMATHUYECKOTO OXHUAAHUS CIy4allHON BETUYHMHBI
(pactpenenenus), MPUMEHSITh CBOMCTBA MaTEMaTHYECKOTO OXXUIAHHS TPH PEIIeHWH 3ajad,
BBIUHCIISTH MATEMAaTHYECKOE OKUJaHNE OMHOMHAIILHOTO U TEOMETPUUECKOTO pacIpe/IeIeHHUIA;

CcBOOO/IHO OIEpPUPOBATh MOHATUSMU: JUCIEPCUS], CTAHIAPTHOE OTKJIOHEHHE CIIy4ailiHOMN
BEITMYMHBI, TPUMEHSITh CBOWMCTBA IUCIEPCHHU CIy4yalHOW BEJMYMHBI (pacmpeneneHus) Mpu
pElIeHUH 3a/1ay, BBIYUCIATH AUCHEPCHI0 U CTAHJIAPTHOE OTKJIOHEHHE TE€OMETPUYECKOro M
OMHOMHUATBHOTO paclpeaeNeHuil;

BBIYUCIISITH  BBHIOOPOYHBIE XApPaKTEPUCTUKH IO JIAHHOW BBIOOPKE U  OIIGHUBATh
XapaKTEepUCTUKN T€HEpPAIbHONW COBOKYITHOCTH JI@HHBIX IO BBIOOPOUYHBIM XapaKTEPUCTHUKAM.
OrneHuBaTh BEPOSTHOCTH COOBITUH M TPOBEPSITH MPOCTEHIINE CTATHCTUYECKUE THIOTE3bI,
MOJIb3YSCh U3YYEHHBIMH PACTIPEICIICHUSMU.



HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

Ne
n/n

DNeMEeHThI
Teopuu rpadoB

TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC

KoaudecTBO 9acoB

Bcero

KonTpoabubie IIpakTuyeckue

padoThI

padoThI

DJIEeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

http://www.school.edu.ru

Crnyuaiinbie
OIIBITHI,
CIly4YaiiHbIe
COOBITHS U
BEPOSTHOCTH
COOBITHH

https://uchi.ru/

https://math-
ege.sdamgia.ru

Onepanuu Haj
MHOKECTBAMU U
COOBITUSIMH.
CnoxxeHue u
YMHOKEHHE
BEPOSITHOCTEM.
YcaoBHas
BEpPOSITHOCT.
He3aBucumeie
COOBITHS

DneMeHTbI
KOMOHHATOPUKH

https://interneturok.ru
http://www.school.edu.ru

http://www.school.edu.ru

Cepun
IOCJIEIOBATENIbH
BIX HUCIIBITAHUM.
WUcnerranus

5 bepnymnu.
CiyyaiiHbIi
BEIOOD U3
KOHEYHOM
COBOKYIHOCTH

http://www.school.edu.ru

Ciyuaiinbie
6 BEJIMYHHBI U
pacmpeeieHus
OBILIEE
KOJMYECTBO
YACOB IIO
IMPOT'PAMME

14

34

http://www.school.edu.ru



http://www.school.edu.ru/
https://uchi.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://interneturok.ru/
http://www.school.edu.ru/
http://www.school.edu.ru/
http://www.school.edu.ru/
http://www.school.edu.ru/

11 KJIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJ10B M TeM K I (unposbie)
n/n f[ Ollr - Beero ongpo.m,HLIe pgucnmecxne oﬁpasoBaTeﬂmee
porp PaooTnI PaooThI pecypes
3aKoH OONBIINX ) .
1 5 https://uchi.ru/
qucell
DIIEMEHTHI
2 MAaTEMATHYECKOU 6 https://uchi.ru/
CTaTUCTUKHU
HenpepriBHble
Cily4yaliHble
BCITMHHHDI https://interneturok.ru
3 (pactipenenieHus), 4
[I0Ka3aTelIbHOE U
HOpMaJbHOE
pacnpeneneHus
4 Pacnipenenenme 2 https://interneturok.ru
Ilyaccona
CBsi3b MEXIY
5 CITy4aliHBIMHU 6 https://interneturok.ru
BEJIMYMHAMU
0O00011eHNEe U _
6 CHUCTEMAaTU3aLU 11 1 htt S'//me.lth
o ege.sdamgia.ru
3HAHUHI
OBIIIEE
KOJIMYECTBO
YACOB I10 34 1 0

I[TPOTPAMME



https://uchi.ru/
https://uchi.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

1. Teopwus BepoSITHOCTEH M CTATUCTHKA. DKCIIEpUMEHTalIbHOE yuyeOHoe mocodue st 10 u 11
KJ1accoB 001eoopazoBaTenbHbIX yupexkaennit / FO.H. Tropun, A. A.Makapos, U. P. Beicorkuii,
. B. Smenko. — M.: MITHMO,

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. JlupmakTudeckue MaTepHalibl o Teopuu BeposTHocTel mis 10-11 kmaccoB. ABTOp:
N.P.Beicoukuit

2. "3amauyum u KOHTpOJbHBIE padoThl A 10-11 knacca". Aptop: W.P.Beicorkmii

HMUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET
1. https://interneturok.ru

http://www.school.edu.ru

https://uchi.ru/

https://math-ege.sdamgia.ru

http://www.ege.edu.ru/
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https://interneturok.ru/
http://www.school.edu.ru/
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https://math-ege.sdamgia.ru/

