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YueOHblli Kypc «BeposSTHOCTP H CTAaTUCTHKa» YIIIyOJIEHHOTO YPOBHS  SBISETCS
IPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O y4eOHOro Kypca yriiyOJaE€HHOrO ypOBHsS Ha ypOBHE
cpeaHero oOmero oOpa3oBaHus. Y4eOHbIH Kypc MpeaHa3HadeH i (GOpPMHPOBAHUA Y
00y4aroluXCcsl CTaTUCTUYECKOM KYyJbTYpbl M IOHUMaHHs pOJM TEOPHUM BEPOSITHOCTEN Kak
MaTeMaTHYECKOTr0 MHCTPYMEHTA /IS U3y4eHHs! CITy4alHbIX COOBITHH, BEMUMH U Tporieccos. [Ipu
U3y4eHUM Kypca o00OoramarTcs MpeACTaBIeHUs] OOydYarolMXCsl O METoJaX HCCIeA0BaHMs
U3MEHYMBOI0 MUPA, pa3BUBACTCS IOHUMAaHKUE 3HAUMMOCTH U OOLIHOCTH MAaTEMAaTHYECKUX METO/IOB
IIO3HAHMS KaK HEOTHEMIIEMON YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHSI.

Conepxanne y4eOHOrO Kypca HAalpaBlIeHO Ha 3aKpeIyICHHE 3HaHUH, MOJYyYEHHBIX MpU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O 0OOLIero oOpa3oBaHMsA, U HAa Pa3BUTHE IPEACTaBICHUH O
CIIy4alHBIX BEJIIMYMHAX U B3aMMOCBA3SX MEXAY HUMHU Ha BaXHBIX IPUMEPAX, CIOKETBI KOTOPBIX
MOYEPIHYTHl U3 OKPY)KAIOWEro Mupa. B pesynprare y 00y4aromuxcs JOKHO chOpMUPOBATHCS
IpeJCTaBlIeHUEe O Haubojee yHoTPeOUTENbHBIX K OOMIMX MaTeMATUYECKUX MOJENSX,
UCMOJb3YeMBbIX  JJISI  ONUCAHWs  aHTPOIOMETPUYECKMX UM JeMOrpaguuecKuX  BEJIUYMH,
HOTPEIIHOCTEN B pa3IMYHbIe PoJa U3MEPEHUSAX, JITUTEIbHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUM U MPOIIECCOB B OOIIECTBE. YUEOHBIN KypC SBISICTCS
0a30il 171 OCBOEHUSI BEPOSITHOCTHO-CTATUCTUUECKUX METOJ0B, HEOOXOAMMBIX CIELMATUCTAM HE
TOJIBKO MHYKEHEPHBIX CIIELUATIbHOCTEN, HO TAK)KE COLMAIBHBIX U IICUXOJIOTHYECKUX, MIOCKOJIBKY
COBpPEMEHHbIE OOILIECTBEHHbIE HAayKM B 3HAYMTENBbHOM Mepe HCIOJIb3YIOT ammapar aHaiausa
00X JaHHBIX. LleHTpanbpHyI0 9acTh y4eOHOT0 Kypca 3aHUMaeT 00CyKACHNE 3aKOHa OOJIBIINX
ymcell — (pyHAaMEeHTaIbHOIO 3aKOHA IIPUPO/IbI, UMEIOLEr0 MaTEMATUYECKYIO (POpMaTH3aLUIO.

B cooTBeTcTBUM C yKa3aHHBIMM LEISIMU B CTPYKType ydeOHoOro kypca «BepositTHOCTh u
CTaTUCTHKA» Ha YIIyOJIEHHOM YpOBHE BBIJCJIEHbl OCHOBHBIE COJAEP)KATENIbHbIE JIMHUM:
«Cny4aiiHble cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID.

[ToMrMO OCHOBHBIX JUHHM B y4€OHBIN KypC BKIIOYEHBI JIEMEHTBI TEOPHU IpadoB U TEOPUU
MHOX€ECTB, HEOOXOAUMBIE Ul MOJIHOLIEHHOI'O OCBOEHMs MaTepHaia JJaHHOro y4yeOHOro Kypca H
CMEKHBIX MaTEMAaTUYECKUX YUEOHBIX KYpCOB.

Copnepxanune nuHUN «CryyailHble COOBITUS U BEPOSITHOCTU» CIYKUT OCHOBOW JUIS
(dhopMHUpPOBaHUS TIPEICTABICHUI O paCIIPECIICHUH BEPOSITHOCTEH MEXTy 3HAUCHHSIMU CITy4alHbIX
BEIIMYUH. Ba)XHyI0 4acThb B 3TOU COAEPKATEIBHOM JIMHUU 3aHUMAET U3Y4EHUE N€OMETPUUECKOT0O 1
OMHOMMAJILHOTO pacIpeIeNIeHU 1 3HaKOMCTBO C UX HEMIPEPBIBHBIMU aHAIOTaMH — [TOKa3aTeIbHbIM
Y HOPMAJIBHBIM PacIpeIeICHUSIMH.

TeMmbl, CBsI3aHHBIE C HENPEPHIBHBIMU CIyYalHBIMA BEIMYMHAMH W paCHpelelICHUsMH,
aKLIEHTUPYIOT BHUMaHME OOYyYalOIIMXCSl HAa OMMCAaHUM M M3YYEHUHU CIydyaillHBIX SIBIEHHH C
IOMOIIIBI0 HEeNpepbIBHBIX (QyHKIMI. OCHOBHOE BHHMMaHHUE YAEISeTCA IO0Ka3aTelbHOMY U
HOPMAJIBHOMY PaCIIpEEICHUSM.

B yuebHOM Kypce mnperycMaTpuBaeTCsi O3HAKOMUTEJIBHOE W3YYEHHE CBSI3U MEXIY
CllydyaifHBIMU BEJTMUMHAMM U OIMCaHME 3TOH CBA3M € IOMOIIBIO K03 UIineHTa KOppesiy U ero
BBIOOPOYHOTO aHAIOTa. DTHU 3JIEMEHTHI CO/IEPIKAaHMs Pa3BUBAIOT TeMy «/luarpamMMel paccenBaHus»,
M3YYEHHYIO Ha YpOBHE OCHOBHOT'O 0OIIEro 00pa3oBaHus, 1 BO MHOT'OM OIHUPAIOTCS Ha CBEACHUS U3
KYpCOB airedpbl U TeOMETPHH.

Emé oauH dneMeHT coaeprKaHus, KOTOPBIM MpeaIaraercss Ha O3HaKOMHUTEIIBHOM YPOBHE —
MOCJIEI0BATENbHOCTD CIIy4YallHBIX HE3aBHCHUMBIX COOBITUH, HACTYMAIONIMX B €IMHUILy BPEMEHHU.
O3HakOMJIEHHME C paclpeiesieHUeM BEpOATHOCTEH KOJIMYEeCTBA TAaKUX COOBITUH HOCHUT



pa3BUBAIOIINN XapaKTep U SIBISIETCS aKTyaJIbHBIM A7 OyAyIIMX aOUTYpHEHTOB, IOCTYMAIOIINUX Ha
yueOHbIC CIIEITUAIEHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HayKaMH, ICUXOJIOTUEH U YIIPaBICHUEM.

Ha usydenue yueOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKA» Ha YIIIyOJIEHHOM YpOBHE
otBoauTcs 68 vacoB: B 10 kimacce — 34 yaca (1 gac B Henenmto), B 11 kmacce — 34 vaca (1 gac B
HEJIEIIO).



10 KUIACC

I'pad, csazubIi Tpad, mytu B rpade: mukisl U nenu. CTeneHb (BaJICHTHOCTh) BEPIITUHBL.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CnyyvaiiHple KCIIEPUMEHTBI (OIBITHI) U CIy4daiHble COOBITHS. DJIEMEHTApHbIE COOBITUS
(ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTU COOBITHHA.
CiyyaliHble ONBITHI C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMU COOBITUSMU.

Omnepanyu Haj COOBITHSMHU: IepecedeHue, 0ObeAUHEHUE, POTUBOINOJIOKHBIE COOBITHUS.
Huarpammsl Ditnepa. @opmyna CI0KeHUS BEPOSITHOCTEH.

VYcnoBHAs BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEU. JlepeBO CIIy4allHOTO 3KCIIEPUMEHTA.
®opmyna noaHoit BepoarHoctu. Popmyina baiteca. HezaBucumsbie coObITHS.

bunapHBIN CiTydaiiHBIi ONBIT (MCIIBITAHUE), YCIEX W Heyaada. He3aBUCHMBIE UCTIBITAHMS.
Cepusi He3aBUCHMBIX HUCHBITAHUN 0 nepBoro ycmnexa. IlepecraHoBku u daktopuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna ounoma HproToHa.

Cepust He3aBUCHMBIX HcIbITaHui  beprymmun. ChiydaiiHelid  BBIOOp U3  KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOcTed. JlMarpaMma pacnpezneleHus.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpeielieHHii, B TOM YHCJI€ TEOMETPUUECKOE U OMHOMHUAIBHOE.

CoBMecTHOE pacnpeleeHHe JBYX ClydaiHbIX BelnuduH. HesaBucumble ciaydaiiHble
BeIMYMHbL. MaTeMaTuyeckoe OKUJaHue ciydailHoW BenuuuHbl (pacupeneneHus). ITpumepst
IIPUMEHEHUS MaTEMATUYECKOr0 0’KUIaHUS (CTpaxoBaHUe, JioTepes). MaTemaTuueckoe 0)kujaHue
OuHapHOU cilydalilHON BeIMYMHBI. MaTemaTtnyeckoe OKUIAaHHE CYMMbI CIy4YalHbIX BEIMYHH.
MaremaTtnueckoe 0KHu1aHue TeOMETPUIECKOT0 U OMHOMHAIIBHOTO pacipeaeIeHUH.

Jucnepcuss M cTaHAApTHOE OTKJIOHEHUE CIy4alHOM BeNMYMHBI (pacmpeneseHus).
Hucniepcusi OMHapHOW CcioydyalHOW BENWYWHBI. MareMaTuueckoe OXHIaHUE TPOU3BEIACHUS U
JUCIIEPCUsl CYMMBbl HE3aBUCHUMBIX CIy4yallHBIX BENUYMH. Jlucnepcus U CTaHAapTHOE OTKIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jlucnepcuss M CTaHAAPTHOE OTKIOHEHHE TeOMETPUYECKOro
pacnpeneseHusl.

11 KJIIACC

HepasenctBo YebObimépa. Teopema YeObiméBa. Teopema bepnymnu. 3akoH OonbLImx
yucen. BpiOopounslif Mmerton uccinenoBaHuil. Bribopounble xapakTepucTuku. OleHMBaHUE
BEPOSITHOCTH COOBITUS 1O BHIOOPOUHBIM JaHHBIM. [IpoBepka MpOCTEHIINX TUIOTE3 C MOMOILBIO
W3Y4YEHHBIX pacIpeIeICHUN.

HenpepsiBHble ciydaiible BennuuHbl. [Ipumepbl. DyHKIUMS IJIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelieHHe M €ro CBOMCTBA. 3ajaud, HPUBOIALIME K
NIOKA3aTeIbHOMY PpACHpeleIeHUI0. 3aJaud, NPUBOIALIME K HOPMAJIBHOMY PACIpEAEIEHUIO.
OYHKIMS TUIOTHOCTH BEPOSITHOCTH I0KA3aTEeNIbHOTO paclpeneseHns, (YHKIUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOIO pactpezaesneHus. OyHKIMsS IUIOTHOCTH M CBOWCTBA HOPMAaJIbHOTO
pacpeneneHus.

[TocnenoBaTrenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITMHA. 3ajaud, HPUBOASAIINE K
pacnpenenenunro [lyaccona.

KoBapuauust nByx ciyuyaiiHeix BenuuuH. KoadduuueHT nuHEHHONW Koppensuuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUMH. BbiOopouHblil k03¢ duiment koppensuuu. Pasnudne
MEXy JUHEHMHON CBS3bI0 M NPUYMHHO-CIEACTBEHHOM CBs3b0. JIMHENHas perpeccusi, MeTo.
HAaUMEHBIINX KBaJPaTOB.



JUYHOCTHBIE PE3YJIBTATHBI

1) rpaaaHCKOro BOCIUTAHMS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOMIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIE€HA POCCHUHCKOro OOIIECTBa, MPEJICTABICHUE O MAaTEMAaTHYECKUX OCHOBAxX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JIOCTUKEHHUSIM POCCUUCKUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHMWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKHUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uveckoro BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3JI0pPOBBIO (30pPOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (pu3HUecKas akKTHBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO W
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANpaBIECHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHUE BIUSHHUS COIMAJIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I100aTEHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS HAa TPUMEHEHHUE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, TIIAaHUPOBAHUE MIOCTYITKOB M OTICHKH
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISl OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl



YEJIOBEYECKON JEATEIBHOCTH, OTANOB €€ Pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHS LIMBWIN3ALNH,
OBJIAJICHUE SI3BIKOM MATEMAaTUKUA U MAaTEMaTUYECKON KYJIbTYpPOMl KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOCKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U

B IpyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/IbHbIE YyHMBepPCAIbHbIEe yueOHbIe AeiicTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC IPU3HAKM MAaTEeMaTHYECKHX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAY MOHATUAMH, (OPMYTUPOBATH ONPEACICHUS  MOHSATHA,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Ui 0000OUIeHHA U
CpaBHEHUS, KPUTEPUH ITPOBOJMMOTO aHAIN3A;

BOCIIPUHHUMATh, (HOPMYIHPOBaTh W NPEOOPA3OBHIBATH CYXKICHHSA: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, €TMHUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (pakTax,
JAHHBIX, HAONIOJCHUSX W  YTBEPXKAGHHSX, MpejaraTb KPUTEPUH JUIS  BBISABJICHUS
3aKOHOMEPHOCTEH U MPOTHBOPEUHH;

JieNiaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, ICITYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

IPOBO/IUTH CAMOCTOSTEIBHO I0KA3aTEIbCTBA MATEMAaTHYECKUX YTBEPKACHUH (IIPSMBIE U OT
NPOTUBHOTO), BBICTPaWBaTh AapryMEHTALMIO, TPUBOAMTH MPUMEPHl M  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI;

BBIOMPATH CIIOCO0 perieHus yaeOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BBIOMpATh HANOOJIEE MOIXOMAIINI ¢ YIETOM CaMOCTOSATENLHO BBIICICHHBIX KPUTEPHEB).

Ba3oBble ncciieioBaTebCKHe AeiiCTBHA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT IMO3HAHUS, (POPMYINPOBATH
BOTIPOCHI, (UKCHUPYIOIIHE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE W JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIbHO — CIUIAHUPOBAHHBI  HKCHEPUMEHT, HCCIEJI0BaHHE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, SBJICHHS, TPOIECCa, BBIIBICHHIO
3aBHCUMOCTEN MEXITy 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENIbHO (hOpMyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
000011IeHHNI];

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BHUTHE IMPOIECCA, a TAKXKE BBIIBUTATH MPEATIONIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ nnpopmanmeii:

BBISIBIISITH EPUIMTHI MHPOPMAITUH, JAHHBIX, HEOOXOIUMBIX JJIS OTBETAa HAa BOMIPOC M JIJIS
peIIeHHs 3a]1a9H;

BBIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB  PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbh,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
NIPEICTaBIICHHUS;

CTPYKTYPHUPOBATh HH(POPMAIIHIO, IPEIICTABIIATE €€ B Pa3INYHBIX (POpPMaX, HIUTFOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBbHO  Cc(HOPMYIHPOBAHHBIM
KPUTEPHSIM.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

O0menue:

BOCIIPHHUMATh U (HOPMYIHPOBATh CYXIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISAMHU
oOmIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHBMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 XO1y peUICHHS 3a/1a4l, KOMMEHTUPOBATh MOJTYYCHHBIN PE3yNbTaT;

B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXKIAaeMOH TeMbI, POOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEIEHHBIE HA MOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXKICHHS C CY)KJIEHUSIMU JIPYT'MX YYaCTHHUKOB AMAaliora, OOHApYKUBATh paziIudue M CXOACTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBaTh pa3HOTIACHsI, CBOM BO3PAKECHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PEUICHMs 3aJauM, 3KCIEPUMEHTA, HCCIIEIO0BaHUS, IPOEKTA,
CaMOCTOSITENIbHO BRIOUPATh (POPMAT BBHICTYIUICHHS C YIETOM 3ajau MPE3eHTAlUN U 0COOEHHOCTEH
ayJIUTOPUH.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusaunus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3ajaud, BbIOMpaTh Croco0 peleHus ¢ y4éTom
UMEIOLINXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yiIbTaToOB, BIAAETh CIOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3yabTaTa pelIeHus MaTeMaTHUeCKO! 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIMINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3y/IbTaTa IEJIU U YCIOBUSIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThl IpU
pelmieHnyd ydyeOHBIX 33Jay, NPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBITTOJIHATH CBOO YaCTh pa0OTHI M KOOPAWHUPOBATH CBOH ICHCTBHS C IPYTHMHU
WIeHaMU KOMaH/Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MHPOAYKT MO KPUTEPUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

HHPEAMETHBIE PE3YJIbTATHI

K xonmy 10 ky1acca o0yyaromuiicss HAy4YUuTCS:

CBOOOJTHO OIIEpPUPOBATH MOHATHIMU: Tpad, MIOCKU rpad, cBsI3HBIN rpad, myTh B rpade,
IETIh, IIUKII, IEPEBO, CTENICHb BEPIIMHBI, IEPEBO CIYIAHOTO SKCIIEPUMEHTA;

CBOOOJHO OINEpPUPOBATh TMOHATUSAMU: CIIy4alHbIM SKCIEpUMEHT (OmbIT), Ciyd4ailHoe
COOBITHE, BJIEMEHTAapHOE cllyyailHoe COObITHE (dJIEMEHTApHbBI MCXOM) CIIy4allHOrO OIIbITa,
HaXOJIUTh BEPOSATHOCTH COOBITUI B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH;



HaxoJUTh W (OPMYIHPOBATH COOBITHA: TEpECeUYCHHE, OOBEIMHEHUE TaHHBIX COOBITHH,
cOOBITHE, TPOTHBOIOJIOXHOE JaHHOMY, HCIIONB30BaTh IUArpaMMbl Jiiepa, KOOPAHHATHYIO
OpSAMYyIO IS peUIeHHus 3a/ad, I0JIb30BaThbCs (POPMYIJION CIOKEHHS BEpPOSTHOCTEH st
BEPOSTHOCTEH JIBYX M TPEX CIYYAHHBIX COOBITHI;

ONEepUpPOBaTh MOHATHUSMHU: YCIOBHAs  BEPOSTHOCTb, YMHOXXEHHE BEpOSITHOCTE,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHOTO AKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITHH C
MOMOIIBIO TPaBUJIa YMHOKEHUS, JIepeBa CIy4ailHOTO OIbITA, WCIOJIB30BaTh (POPMYIy HOTHON
BeposATHOCTH, (popmyny baiieca mpu perienun 3anad, onpeaessTb HE3aBUCUMOCTh COOBITHH 1O
dbopMyIie 1 o OpraHu3aliy CIy4aitHOro SKCIIEPUMEHTA;

OPUMEHATh M3YYEHHBIE KOMOHMHATOpHBIE (DOPMYNBI JJsl TIEPEUMCIICHUS DIIEMEHTOB
MHOXECTB, JJIEMEHTAapHBIX COOBITHH CIy4allHOTO OMbITa, pEHICHHs 3aJad 10 TEOpHUHu
BEPOATHOCTEM;

CBOOOJHO ONEpPUPOBATH MOHATUAMU: OMHAPHBIN CIy4YaliHBIA OMBIT (UCIBITAHUE), YCIEX U
HeyJaya, He3aBUCHMBbIC HCIBITAHUSA, CEPHsl UCHBITAHUNA, HAXOAUTh BEPOSATHOCTU COOBITHH: B
CEpUHU UCHBITAaHUI JI0 IEPBOTO yCIexa, B CEpUH UCHBITAaHUN BepHyIin, B OIbITE, CBI3aHHOM CO
CIIy4aifHBIM BBIOOPOM U3 KOHEYHOU COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CIIy4aliHas BEJIMYMHA, pACIIpeeIeHue BEPOATHOCTEH,
auarpamma pacripesiesieHusi, OMHapHas cilydaiiHas BeJIM4YMHA, T€OMETPUYECKOoe, OMHOMUAIbHOE
pacnpeneseHue;

OMEepUPOBaTh MOHATHUSIMU: COBMECTHOE paclpeleieHHe [BYX CIY4YalHbIX BEIUYHH,
MCIIOJIb30BaTh TAOJIUILy COBMECTHOTO paclpeAeNieHus ABYX CIIy4alHbIX BETUYUH IS BbIACICHUS
pacnpeneleHns — KaXJ0W  BEIMYMHBI,  ONPENETCHHS  HE3aBHUCHUMOCTH  CIIy4alHbIX
BEJIMYMH;CBOOOHO ONIEPUPOBATH MOHATUEM MAaTEMATUYECKOTO OKUAAHUS CITy4allHOW BETMUMHbI
(pacnpenenenus), MPUMEHSITh CBOMCTBA MaTEMaTHYECKOTO OXMIAHHS IPH PEIICHUU 3a/ad,
BBIUMCIISATh MaTeMaTHYEeCKOe OXKUIaHHEe OMHOMHUAIBHOIO U T€OMETPUYECKOr0 paclpeaesieHuil;
CBOOOZHO ONEpUPOBATH MOHATUSAMHU: JUCHEPCUs, CTaHAAPTHOE OTKJIOHEHUE CIIy4alHOMN
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUM CIIy4allHOM BEIMYMHBI (paclpeneieHus) Mnpu
pEIIEHNN 3a/ad, BBIYMCIATH IUCHEPCUI0 M CTAaHIAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOrO U
OMHOMMAJILHOTO paclpeieieHu.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

BBIUMCIISATH BBIOOPOUHBIE XAPAaKTEPUCTHUKM IO JaHHOM BBIOODKE U  OILIEHHUBATH
XapaKTePUCTUKU TEeHEPAIbHOW COBOKYIMHOCTH JaHHBIX IO BBIOOPOUYHBIM XapaKTEPUCTHUKAM.
OrneHuBaTh BEPOATHOCTU COOBITUH M TNPOBEPATh NPOCTEHIINE CTATUCTUYECKHE THUIOTE3BI,
MOJIb3YSCh U3YUYEHHBIMH PaCpPEIeIICHUSIMU;

IPUBOJIUTH MPUMEPHI 3ajad, MPUBOAAIIMX K IOKAa3aTEJIbHOMY paclpeaesieHulo, 3ajad,
MPUBOJIAIINX K HOPMATbHOMY pactpeneieHunto. OnepupoBarh NOHATUAMU: QYHKIUS TUIOTHOCTH
BEPOSITHOCTH MOKA3aTEJILHOTO paclpeieNeHus], YHKINsS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBLHOTO
pacnpezeneHusi, GyHKIUS TUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO paclpeieseHUs;0NpeaesiTh
KOA(UILMEHT JTMHEHHONW KOPPEISIIH, BHIOOPOUHBIH KOAP(DUIIUEHT KOPPEALUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DneMeHTHI Teopuu rpadoB 3
) Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. CI0’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSATHOCTb.
He3zaBucumsle coObiTHs
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocie0BaTeNIbHBIX UCIIBITAHUI.
5 Wcnbrtanus bepaymim. Ciay4aliHelid BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CriyuaiiHble BEJIMUNHBI U pacIIpeeIeHUsS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakruuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
3aKoH OOJBIINX YHCET
2 DJIEeMEHThI MaTEeMaTUYECKON CTaTUCTUKHU
HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
3 (pactipeenienusi), oka3aTesIbHOE U 4
HOPMAaJIbHOE pacIpeaeICHUs
Pacnpenenenue Ilyaccona 2
CBsi3b MEXY CIIy4allHBIMH BEJITHYUHAMH
O06o01IeHre u crucTeMaTu3alus 3HaHu| 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0




10 KJIACC

IIOYPOYHOE IINTAHUPOBAHUE

Ne i/

Tema ypoka

Bcero

KoauuecTBO 4acoB

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/bHbIE

pecypchl

I'pad, cBsa3HbI rpad, npeacTaBieHne
3a/1a49¥ ¢ MOMOIIBIO Tpada

CrerneHnb (BaJIGHTHOCTD) BEPILIUHBI.
[Tyts B rpade. Llenu 1 muxIib

I'padbr Ha mnockoctu. [epeso
CIIy4allHOTO SKCIIEpUMEHTA

CrnyualiHble 9KCIIEPUMEHTHI (OMBITHI) U
CIIy4aiiHbIe COOBITUS. DJIeMEHTapHbIE
cOOBITHSI (MCXOIbI)

BeposiTHOCTB city4aifHOTO COOBITHS.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB city4aifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHH B OIIBITaX €
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITUSAMHU

[lepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEM




VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE

8 BeposiTHOCTe. Dopmyna ycnoBHOM
BEPOSATHOCTH
YcnoBHas BEpOSITHOCTb. Y MHOXKEHUE

9 BeposiTHOCTEN. Dopmysia yCIIOBHON
BEPOSITHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

1 ®opmyna baiieca. HezaBucumelie
coObITHS

2 KomOuHaTopHOE PaBUIO YMHOKEHHUS.
[TepectanoBku u (axkropuan

13 Yucno coueranuii. TpeyroibHUK
[Tackans

14 ®opmyna 6bunoma HeroToHa
Konrtponsnas padora Nel: "I'padsl,

15 BEPOSITHOCTH, MHOYKECTBA,
KoMOuHaTopuka"
buHapHBIN Cily4ailHBINA OIBIT
(ucmipITaHue), ycrex U HeyJaya.

16 He3aBucumsble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUHN J0 IIEPBOTIO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH 110
MEPBOro ycrexa

13 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymn

19 Crny4aiiHblii BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

21

[TpakTrueckas padoTta ¢
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pacnipenenenue

BeposATHOCTeH. Jlnarpamma
pacrpezeneHus

22

Onepauuu Haj cay4aiiHBIMU
BenuuyuHaMmu. [Ipumepst
pacnpezneneHuii. bunapHas ciy4aiiHas
BEJIMYMHA

23

24

25

26

27

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHue

MaremaTnueckoe OXUAAHUE
ciy4aiiHol BenuuuHbl. COBMECTHOE
pacrpeneieHue IByX CIy4aiHbIX
BEJINYUH

HesaBucumMmeble ciydaiiHble BETUYUHBI.
CBolicTBa MaTEMaTHYECKOTO
0’KHMJIaHMs1. MaremaTndeckoe
OKHJaHue OMHApHOM cllydaiiHOM
BEJIMYHUHBI

Marematnueckoe 0KUIaHUE
reoMEeTPUYECKOro 1 OMHOMHUAIBHOTO
pacrpeaeneHui

Jucnepcus u ctanaapTHOE
OTKJIOHCHHE

28

Jucnepcust OuHapHOU Ciy4aiiHON
BenurHbl. CBOMCTBA JUCTIEPCUT




MaremaTtrueckoe 0KuIaHue

29 IIPOU3BEIECHUS U JUCIIEPCHS CYMMBI
HE3aBUCHMBIX CIIyYailHBIX BETHMYUH
Jucnepcust OMHOMHUAIBHOTO

pacnpenenenus. [Ipakruueckas pabota
C UCIMOJIb30BAaHUEM 3JIEKTPOHHBIX

30

TabIUIL

Jucnepcus u cTangapTHOE
OTKJIOHEHHE T€OMETPHUYECKOT0
31 pacnpenenenus. . [Ipaktuueckas
paboTa ¢ UCIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIUIT

32 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN

KonTponpHas padora Ne2:
33 "Ucneitanus bepnymu. Ciyyaiinbie
BEJIMUMHBI U pacnpezaeneHus"

34 O000111eHME U CUCTEMATU3ALNS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Hepasencto YeObimena. Teopema
UYeonimena. Teopema bepnymiu. 3akon
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuyminu. 3akoH
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema

YeoOnimeBa. Teopema bepuyminu. 3akoH
OOJIBIINX YKCET

Br100opouHbIif METO] MCCIIEIOBAHUIMA

[IpakTryeckas pabora c
HCIIOJIb30BAHNUEM DJIEKTPOHHBIX TAOJINIL

I'enepasibHast COBOKYITHOCTb U
ciyyaitHas BbIOOpKa. 3HAKOMCTBO €
BBIOOPOYHBIMHU XaPAKTEPUCTUKAMHU.
OneHka cpeJHero U Jucnepcun
TeHEPATIbHON COBOKYITHOCTH C TOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYMHOCTb U
ciyyaitHas BbIOOpKa. 3HAKOMCTBO €
BbIOOPOYHBIMHU XaPAKTEPUCTUKAMHU.
OneHka cpefHero 1 Jucnepcun




TEHEpaJIbHON COBOKYITHOCTH C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHUE BEPOSATHOCTEH COOBITUH 11O
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB U3YYEHHBIX pacIpereIeHun

10

11

12

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOMCTB U3YUYEHHBIX paclpereIeHuin
[IpakTryeckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]
[IpuMepsl HENPEpBIBHBIX CIIy4alHbIX

BCJIMYMH. CDYHKI_II/ISI IIJIOTHOCTH
BEPOATHOCTU

13

PaBHOMepHOEe pactipenenenue. [Ipumepsl
3aaa4, MPpUBOJAIINX K ITOKA3aTCIIbHOMY U
K HOpMAaJIbHOMY pacIpeaeIICHUSIM

14

15

CDYHKI_II/ISI IJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paCcupCaACICHUA

CDYHKI_II/ISI IJIOTHOCTHU BCPOATHOCTHU
HOPMAJIbHOT'O paCIIpCACIICHUA

16

IlociaenoBaTeNbHOCTE OAMHOYHEIX
He3aBHCUMBIX coObITH. [Iprmep 3anaun,
IIPUBOJALICH K PACIIPEAETICHUIO
Ilyaccona

17

[IpakTuueckas pabota c
UCTIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHI




KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.

18 Koadduuuent koppensuuu

19 CoBMecCTHBIC HAOTIOJICHUS IBYX BEJIMYNH

20 Bri6opounsiii k03¢ durment
KOpPEJISLII

o1 Paznuuue Mex1y TMHEHHON CBS3BIO U
MPUYUHHO-CIIEACTBEHHOMN CBA3BIO

22 Jluneitnas perpeccus

3 [IpakTuueckas pabota c
WCIIOJI30BAHUEM DJICKTPOHHBIX TAOJIUIT
[IpencraBnenue 1aHHBIX C TOMOIIBIO

24 Ta0JIUIl U AUarpaMM, OMUCATENbHAS
CTaTUCTHKA

)5 OMBITHI ¢ PABHOBO3MOHBIMH
AIIEMEHTAPHBIMU COOBITUAMU

2% Brruncnenue BeposiTHOCTEN COOBITUH ©
npuMeHeHueM Gopmyin
Brruncnenmne BeposiTHOCTEH COOBITUI C

7 MIPUMEHEHHEM T'paUUECKUX METO/I0B:
KOOpAMHATHAs HpsiMasi, 1IepEBO,
nuarpaMma Oiiepa

28 CriyuaiiHble BEIMUUHBI U PACIIPENAETICHUS

29 MaremaTH4ecKoe OKHUIAHUE CITyYAHOMN
BEJIMYUHBI

30 MaremaTuuecKOe OKUIAHUE CIyYalHON
BEJIMYUHBI

31 KonTponbnas pabota: "BepostHOCTs 1

cTaTucTHKa"




32

33

34

Brruucienue BepoITHOCTEH COOBITHIM €
pUMeHeHHeM (OopMyIT U TpapuuecKux
METO/IOB

Brruucienue BepoSTHOCTEH COOBITHIM €
npuMeHeHueM Gopmyi U rpapuIecKux
METOJIOB

CrnydaiiHble BETMYUHBI U
pacnpenenenus. MaremaTuyeckoe
0’KHJIaHHUE CITy4YallHON BEJTUYUHBI

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




10 KJIACC

Ko .
I ol:se SEMOro IIpoBepsiemble npeMeTHBIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
poBep o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEpOSTHOCTEN M CTATHCTHKA
6.1 UutaTh ¥ CTPOUTH TAOJUIIBI U TUATPAMMBI
6.2 OnepupoBaTh MOHATUSAMU: CpeaHee apudMETHYECKOe, MeIuaHa,
) HauOoJIbllIee, HAMMEHbIIIEe 3HaU€HUE, pa3Max MacCHUBa YHCIIOBBIX TAHHBIX
OrnepupoBaTh NOHATHAMU: CITyYaHHBIN SKCIIEPUMEHT (OIIBIT) U CITydyaiiHOE
coObITHE, 3JIeMEHTapHOE COOBITHE (IEMEHTAPHBIM WCXOJ) CIIYy4aliHOTO
6.3 ONBITAa; HAXOAUTb BEPOSATHOCTH B OMNbITAX C PaBHOBO3MOXKHBIMHU
CITy9aifHBIMU COOBITUSMH, HAXOIUTH  CPABHUBATH BEPOSITHOCTH COOBITUH
B M3YUYEHHBIX CIyYalHbIX SKCIEPUMEHTAX
Haxomute u (dopmynupoBarh COOBITHA: TepecedYeHHe U OO0bEeIUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, TPOTUBOIMOJIOKHOE JAHHOMY COOBITHIO;
’ MOJIb30BaThCA  JauarpamMMamu  Ditiepa U Qopmynol  clokeHus
BEPOSITHOCTEH MPU PEIICHUH 3324
OnepupoBaTh MOHATHSMHU: YCJIOBHAsi BEPOSITHOCTh, HE3aBUCHUMBIC
6.5 COOBITHSI; HAXOAUTH BEPOSITHOCTH C MOMOIIBIO MpPaBHJIa YMHOXEHHS, C
MIOMOIIIBIO JIEPEBa CIYYaHOTO OIBITa
6.6 [TpuMeHaTh KOMOMHATOPHOE MPABUIIO YMHOXEHUS MIPU PEIICHUN 3a/1a4
OrnepupoBaTh MOHATHSMU: UCIIBITAHUE, HE3ABUCUMbBIC WCIIBITAHUS, CEPUS
6.7 UCIBITAHUH, YCIIEX U HEeyJada; HaXOAUTh BEPOATHOCTU COOBITUN B CEPHUH
’ HE3aBUCHUMBIX HUCIBITAaHUN JI0 TIEPBOTO yCIieXa, HAXOJIUTh BEPOSTHOCTHU
coObITHi B cepun ucnbiTanuii bepaymnnu
6.8 OnepupoBaTh MOHATHSAMH: ClIydailHass BeJIMYMHA, pacHpeneseHue
) BEPOSITHOCTEM, TMarpaMma pacrpeieIeHus
11 KJIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
posep o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopust BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHMBaTh  BEpPOSTHOCTH  3HAYEHHH  CIydalHOW  BEJIUYHHBINO
' pacipeieNIEHUI0 WK C TOMOIIBIO AMarpaMmm
OnepupoBaTh MOHSATUEM MATEMATHUUYECKOTO OKWJIAHUS, TPUBOJIUTH
59 MIPUMEPHI TOTO, KaK MPUMEHIETCS MaTEMaTHYECKOE OKHUIaHUE CITydaiHON
’ BEIIMYMHBI, HAXOJUTh MATEMAaTHYECKOE OXHUJAaHUE 10 JIaHHOMY
pacnpeeeHUIo
5.3 HNmetp npencTaBiaeHue o 3aK0He OOJBITUX YHCET
5.4 HMeTp npeacTaBiaeHne 0 HOPMaJIbHOM PacIpeaesICHHN




10 KUIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBieHne JaHHBIX C  HOMOIIBIO Tabmun u  jguarpamM.  Cpennee
apudmeTnyecKkoe, MeauaHa, HauOOJbIIee W HAMMCHbBINEE 3HAUCHUS, pa3Max,
JUCTIEPCHUS U CTAHJIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CrnyyaiiHple JKCIEPUMEHTHI (OMBITBI) M CIyYalHBIC COOBITHSA. DJIEMEHTapHBIC
coObiTHst  (UcX0zpl). BeposSTHOCTH CllydalHOro cOOBITHS. bBIIM30CTh YacTOTHIU
BEPOATHOCTH COOBITUH. CiydyaiiHble OMBITHI C PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU
coObITHsIMH. BeposSTHOCTH COOBITHIA B OIBITAXC PABHOBO3MOKHBIMH 3JICMCHTAPHBIMU
COOBITUSIMHA

6.3

Omnepanuu HaJx COOBITUAMU: IepecedeHue, OOBbEeIMHEHHE, IPOTUBOIOJIOKHBIE
coObITus. uarpammsl Diinepa. opmyina caoeHus: BEpOATHOCTEN

6.4

YcnosHas BCPOATHOCTbD. YMHOXEHUE BePOHTHOCTeﬁ. I[epeBo CHy‘I&ﬁHOFO
OKCIICPHUMCHTA. (DOpMy.]'Ia MOJIHOM BCPOATHOCTHU. He3asrucumele coObITHS

6.5

KombOunaropuoe mpaBwio ymHOxeHHs. IlepecraHoBku u ¢akropuan. Yucno
couetanuil. Tpeyronbuuk Ilackans. @opmyna 6unoma HeroToHna

6.6

bunapHblli cinyuyaliHpli ONBIT (MCIIBITAaHME), yclexX U Heyaada. HeszaBucumble
ucneltanus. Cepusi HE3aBUCHMBIX HCIBITAaHUW 10 mnepBoro ycnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum

6.7

Cnyuaitnas BenuuuHa. Pacripenenenue BepostHocTel. /narpamma pacmnpeneneHusl.
[Ipumepsl pactipeenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUATBHOE

11 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEpUCTUKU CIy4ailHBIX BEIMYMH: MAaTEMaTHYECKOE O0XKHJaHuE,
JUCTepCus U CTaHAAPTHOE OTKJIOHeHue. [IpuMepsl MpuMEHEeHHs] MaTeMaTHYeCKOTO
OKUJaHMs, B TOM YHCJIE B 33a/Jayax W3 MOBCEAHEBHOW XW3HU. MareMaTuieckoe
OKU/laHue OMHApHOW Cly4yailHOH BeTMYMHBL. MaTeMaTuyeckoe OXKUAaHUE CYMMBbI
CIIy4alHbIX BEJIMYMH. MaTeMaTHuecKoe OKUJaHUE U TUCIIEPCHUS T€OMETPUUECKOTO
1 OMHOMHUAJIBHOTO pacIpeesieH

5.2

3akoH OONBIINX YHCEN U €r0 poJib B HayKe, IpHupojie U odiiecTBe. BriOopodHbIit
METOJI UCCIENOBAaHUN




IIpuMepsl HENpEpBIBHBIX — CIy4aWHbIX BeJIMYMH. [loHsATHE O IUIOTHOCTH
5.3 pacnpenenenus. 3agayuu, NpUBOIAIIME K HOpMaIbHOMY pacnpeaeneHuto. [Tonstue
0 HOpPMaJIbHOM paclpeaeIeHuN

ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHON MTPOI'PAMMBI CPEJJHEI'O
OBILIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoOBaHMS oOpa3zoBaHus

Brnanenue MeTogamMu J0Ka3aTenbCTB, aJrOPUTMAMM pELICHMs 3ajad;
yMmeHue (GOpMyIHpOBaTh W ONEPUPOBATH TOHATHIMHU: ONpEACICHHUE,
aKCUOMa, TeopeMa, CIIeACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTelbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W HPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJb30BATH METOJ MaTEeMaTHYeCKOW WHAYKIHHY;
IIPOBOAMTH  JIOKA3aTEJIbHBIE PpACCYKACHHMS TIpU pEUIeHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYK MPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSMHU: MHOKECTBO, IMOIMHOXECTBO, ONEpPallMU Haj
MHOXECTBaMH; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapar JJis ONMCAHUS PealIbHBIX MTPOLIECCOB U SBJICHUH U NPU PELICHUH
3ajja4, B TOM 4YHCIIE M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUSIMHU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUYHBIMU

crocob6amu; UCIIONIb30BaTh rpadbl MpU PelIeHUH 3a1a4

YMeHue onepupoBaTh MOHSTHUSIMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNeM, KOPEHb HATYypaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszarenaeM, JorapugMm 4ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IPOM3BOJILHOTO 4YHCJA, OCTATOK I10 MOAYJIIO, PALMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JICIMMOCTH, HAaUMEHBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOmiee KpaTHOe, adropuT™ EBKiMa npu perieHnun 3aaay; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; YMEHHE
BBITMIOJIHATh BBIUMCIIEHUE 3HAUYE€HUN W MpeoOpa3oBaHUsl BBIPAKEHUH CO

CTCIICHAMH H J'IOI“apI/I(I)MaMI/I, HpeOGPaSOBaHI/IH IlpO6HO-paI_II/IOHaJ'ILHBIX




BBIPAXKEHUM; yMEHHE ONEpUpPOBATH IMOHATUAMH: TOCIEIO0BATEIBLHOCTD,
apudmeTnyecKas nporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUHO
yObIBarolasi ~ reoMeTpuueckas  I[porpeccus; yMEHHE  3a7aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHUE OINEePUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONMPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO uucia, popma
3aMUCH KOMIUIEKCHBIX Yucell (TeoMeTpudecKkas, TPUrOHOMETpUYeCcKas U
anrebpanyeckas); yMeTb MHPOU3BOAUTH apHU(pMeTHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIB30BAHUSA
KOMIUIEKCHBIX YKCEJ; ONEpPUPOBATHh MOHATHSAMU: MaTtpuma 2x2 u 3x3,

ONpCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTCIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIIBHBIC, WPpaluOHAJILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pelmiaTthb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHUA MATECMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATUSAMH: (QYHKLUS, UYETHOCTb (PYHKLUH,
NePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HanOoJbIllee U HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢GbyHKLMY, TIepBast U BTOpas MPOU3BOAHAS (YHKIIUH, TEOMETPHUECKUN 1
¢u3nyeckuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, OINpeAeHEHHBIN
MHTETpajl; yMEHUE HaXOAWTh ACHUMOTOTHI Tpaduka (YHKIHU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GyHKIIMM; YMEHUE HaXOJWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKUIHMH;
YMEHHUE HCIIONIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HauOOJBIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM allapara MaTeMaTHYeCKOTo
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JI HAXOXKICHHUS HaWIy4Ilero

pelmiCHusd B MNPUKIAIHBIX, B TOM YHCJIC COLUAIIBHO-DKOHOMHUYCCKUX U




bu3MYeCKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIHIO
WHTErpajia; MPUBOIUTh MPUMEPhl MaTEMAaTHYECKOTO MOJCIUPOBAHUS C

OMOIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIMHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢byHKIMHU, TOKa3arenbHas M Jorapupmuueckas (yHKIHH; YMEHHE
CTpOUTHh TpaduKy HM3Yy4eHHBIX (DYHKIMH, BBIIOIHATH MpeoOpa3oBaHUsA
rpaduKoB PYHKUIUH, UCTIOIB30BATh I'PpaUKH IS H3yUSHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXaTh (POPMYIIaMU 3aBUCUMOCTH MEXTY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HBIX TUIIOB (B TOM YHUCIIE Ha
HPOLIEHTHI, J10JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4M, MCCIEAOBATH IIOJyYEHHOE DPEIICHUE U
OLIEHUBATh MPaBIONOJ00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peanbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHIO 33Jayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIB30BAaHUEM armapara

anreOpbl, UHTEPIPETUPOBATD MTOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCIIEPCHUs, CTAaHJApPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, MHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpaXarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILlMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
METOJIOB U JIEKTPOHHBIX CPEJICTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccuun




YMeHue onepupoBarh IOHATUAMH: CIIY4alHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIIb30BaHUEM TIpaUUecKUX METOJOB; MPUMEHSThH
(GopMynbl CIOXKEHHS M YMHOXKEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEPOSATHOCTH, (opmyny bepryinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEpUpPOBATh
NOHATUSIMH: CIy4aiiHasi BeIMYMHA, pAacIlpeeleHue BEPOSITHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyuallHOW BEJMYMHBI, (YHKIHHM paclpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOTO, I0Ka3aTeJbHOTO W HOPMAIbHOIO paclpeesieHuil;
YMEHHUE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paClpeleNeHud Ui
peleHus 3ajady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUH; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBIICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUYETaHUE, TIEPECTaHOBKA,
YHUCIO COYETaHUHM, YUCIIO IMepecTaHoBOK; OuHOM HbroTOHA; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHUBAThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIBTAT

VYMeHue onepupoBaTh IOHATHAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUM Yroi,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA MpPsMBIE,
MapaJuIeIbHOCTh U MEPIEHIUKYISAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY HPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSTHUE MEXKy IUNIOCKOCTSMH; YMEHHME MCII0JIb30BaTh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJECIH C IIOMOLIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, NTPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajienenunen, Npu3Ma, NuUpamuja, (urypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHPaMUbl, MPU3MbI, KOHYyca, LWIMHApPA, 00bEM KyOa,

NpsAMOYTOJIBHOTO IMapaJuICIICTIMIICAd, THPaAMHAbI, MPU3MbI, HOUJIHWHIApPA,




KOHYycCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYEHHUSI KOHyca M LIWIMHIPA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomiascs cdepsl, IIINHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHl U TTOBEPXHOCTH
BpAICHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSITh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAETICHUS U3y4aeMbIX (PUTyp, BBIABUTATh THIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (PUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE MPOBOAMUTH Kiaccu(ukanuo ¢Guryp mno
Pa3IUYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIMMBIEC JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHSTHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH W B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHuE MOAO0OMS, IO0J0OHbIE (UTYpBl; yMEHHE
pacrio3HaBaTh pPaBHbBIC U MOJ0OHBIC (UTYPBI, B TOM YHCJEC B TPUPOJIC,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T'€OMETPUYECKHE OTHOIICHHS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FEOMETPUICCKUE BEIIMYUHBI (JJTMHA, YTOJI,
I0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4€OHBIX IPEIMETOB U
U3 PEAIbHOW >KM3HU;, YMEHHE BBIUUCISATH F€OMETPUYECCKHUE BEIUYHUHBI
(mmHa, yroi, IUIOMAAb, OOBEM, IJIOMIATL TOBEPXHOCTH), HCIOIB3YS
u3y4eHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMAab cephl; 00bEM KyOa,
HOpsSIMOYTOJIBHOTO Mapajjiesienunesa, MUPaMHUIbl, MPHU3MBIL, UIMHIPA,

KOHYCa, I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jioKeHHEe BeKTopa 1o 0asucy,
CKAJIIPHOE TNPOU3BEACHUE, BEKTOPHOE IMPOU3BEIICHUE, YrOl MEXIY
BEKTOpAaMU; YMEHHUE HCIIOIh30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUTSL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTux y4eOHBIX

IIPEAMETOB
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YMeHue BBI6I/IpaTB HO,Z[XO,[[SII_L[I/Iﬁ MCTOH JUIA PCUHICHUA 3adavu,
IMOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX mponeccoB HBHGHHﬁ; YMCHHUC  pacCllO3HABATDH

IMMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBEC, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKHu




INEPEYEHDB 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBbBIX HA EI'D

IO MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky JenMMoCTH HEIbIX YUCE
12 Pannonaneupie uncna. OOBIKHOBEHHBIE M JECATHYHBIE JApOOU, MPOIEHTHI,
' OECKOHEUYHBIC TIEPUOANYSCKUEC APOOH
13 Apudmerndeckuii KOpeHb HaTypalibHOM cTerneHu. JleicTBus ¢ apudmeTnaecKumMu
' KOpHSIMH HAaTypAJIbHOM CTEIIEHU
14 Crenenp ¢ uenbiM mokazareneM. CTENeHb C PaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa CTeNIEHU
L5 CuHyc, KOCMHYC M TAaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTCHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm gucia. JlecaTuanbie U HATYpaIbHBIC JIOTapU(HMBI
JleiicTBuTeNbHBIE YHUCHIA. ApHPMETHUECKHE ONepalud C JACHCTBHTEIHHBIMH
1.7 yucnamu. [lpuOnmk€éHHble BBIUMCICHMS, MpaBWIa OKPYIVICHUS, NPUKHAKA H
OLICHKA pe3yNIbTaTa BBIYUCICHUN
1.8 [IpeobOpaszoBanue BeIpaKEeHUI
1.9 KommiekcHbie unucna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ensie u 1poOHO-palIMOHATIEHBIE YPABHEHUS
2.2 HppannonaibHble ypaBHEHUSA
23 TpuronomeTpuuecke ypaBHEHHUsI
24 [TokazarenabHble U IOTapUPMUUECKIE YPAaBHEHUS
2.5 Lenble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WpparnmonanbHble HEpaBeHCTBA
2.7 [TokazarenpHbIE U TOTapuPMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuuecke HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YpaBHEHUW U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Martpuia cucTeMbl TIMHEWHBIX YpaBHEHUU. OnpeaenuTens MaTPUIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

>l ¢ynkuuu. Yétneie u Heu€THBIe QyHKUMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKLUs C HaTypajdbHBbIM M LEJbIM IoKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. Acumnrtorsl rpaduxoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndeckas U reoMeTpudeckas mporpeccun. @opmyria CI0KHBIX TIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMeHTapHBIX QYHKIMH
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEpXHOCTH BpalIeHUS
7.5 Koopannats! 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA3OBATEJILHOI'O
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

1. Maremaruka. Anrebpa W Hadasia MaTeMaTH4YecKOro aHanusa, 10 kmacc/ Mep3aisk
A.l'., Homuposckuii JI.A., TlonsikoB B.M.; nmon penakmueit Ilogonbckoro B.E.,
OO611ecTBO C OrpaHUYCHHOW OTBETCTBEHHOCTHIO M3naTenbckuii neHTp «BEHTAHA -
I'PA®»; Axunonepnoe obmectBo «M3narensctBo «llpocemenue»

2. MaremaTtuka. AnreOpa ¥ Havajlla MaTeMaTH4eckoro aHanm3a, 11 kmacc/ Mepsisk
A.l'., Homuposckuii J.A., Tlonsko B.M.; mox penmakuueir Ilomonsckoro B.E.,
OO611ecTBO C OrpaHUYCHHOM OTBETCTBEHHOCTHIO M3naTenbckuii neHTp «BEHTAHA -
I'PA®»; Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

METOJIUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

1. Maremarnka: anredpa ¥ Hayajla MaTeMaTHYECKOTO aHAIIN3a, TeoMeTpus. Anredpa u
Hayayia MareMaruudeckoro anaiausa 10-11 kiacc: MmeToauyeckoe nocooue

[MN®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

1. POUI https://resh.edu.ru/
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