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INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIYOJEHHOTO YPOBHS  SIBISETCS
MPOJOHKEHUEM U Pa3BUTHEM OJHOUMEHHOTO y4eOHOro Kypca yriyOJIEHHOTO YPOBHS Ha YpPOBHE
cpeaHero ooOmiero oOpa3zoBaHMsA. Y4YeOHBIH Kypc MpeaHasHadyeH i (GopMuUpOBaHUS Y
00y4arolMXCsl CTAaTUCTUYECKOW KYJIbTYPhl W TMOHHUMAHUS POJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHYECKOT0 HHCTPYMEHTA [T U3yYSHUS CITyYaiHbIX COOBITUH, BETMYUH U IIporieccoB. [Ipu
M3YYEHHU Kypca o0OoramarTrcs MpeAcTaBiIeHUs] O0y4yalouMxcs O METOoJaxX HCCIeI0BaHusS
U3MEHYMBOTO MHpA, Pa3BUBACTCS IMOHMMAaHWE 3HAYMMOCTH M OOIIHOCTH MAaTEeMaTUYECKHX
METOJIOB IO3HAHHUA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUSL.

Copnepxanne y4eOHOTO Kypca HAlpaBiICHO Ha 3aKpeIyIeHHE 3HAHWH, MOJyYEHHBIX MPH
M3YYEeHUU Kypca Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U Ha Pa3BUTHUE MPEACTABICHUI O
CIIy4alHbIX BEJIMYMHAX U B3aMMOCBA3SIX MEXIY HUMH Ha BaXXHBIX IIPUMEPAX, CEOKEThI KOTOPBIX
MOYEPIHYTHI U3 OKPYXKAIOLIEro Mupa. B pesdynbrare y 00ydarommxcs T0JKHO COPMUPOBATHCS
MpEACTaBICHHE O HauOoyiee YHNOTPEOUTETbHBIX © OOIMIMX MAaTeMaTUYeCKHX MOJEIsIX,
UCIIONB3YEMBIX  JUIS  ONUCAaHUS AHTPOIIOMETPUYECKUX H  JAeMorpaduyecKux BeIHYUH,
NOTPEIIHOCTE B PAa3UYHbIE pOJAa W3MEPECHHAX, JIUTEIBHOCTH O€30TKa3HOW pabOTHI
TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTHK MACCOBBIX SBJICHUI U MIPOIIECCOB B 00IIIECTBE. YUeOHBIN
Kypc siBIsieTcss 0a30i IS OCBOCHHS BEPOSITHOCTHO-CTATHCTHYECKHUX METOJIOB, HEOOXOIMMBIX
CHEIMalUCTaM HE TOJbKO HWHXKEHEPHBIX CIEUHUaTbHOCTEH, HO TakKe COLHUANIbHBIX U
NICHXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIECTBEHHBIE HAYKH B 3HAYUTEILHOW Mepe
MCIOJNIB3YIOT allapar aHanu3a 0onbIuX JaHHbIX. L{eHTpanpHy0 4acTh y4eOHOro Kypca 3aHUMaeT
0o0CyXeHre 3aKoHa OOJBIIUX YHMCeNl — (PYHIAaMEHTaTIbHOTO 3aKOHA MPHUPOJbLI, HMEIOIIETO
MaTeMaTHUYECKyI0 (popMaan3anmio.

B cooTBercTBUUM € yKa3aHHBIMHU LIEJIIMU B CTPYKType yuyeOHOro kypca «BeposTHOCTh U
CTaTUCTHKA» Ha YIIyOJIEHHOM YPOBHE BBIIEICHBI OCHOBHBIE COJIEpXKAaTeIbHbIE JIMHUU:
«Cny4aiiHble cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMHrMO OCHOBHBIX JTMHUI B Y4€OHBIN KypC BKIIFOUEHBI 3JIEMEHTHI TEOpUU I'pad)OB U TEOPUHU
MHO’KECTB, HEOOXO/IMMbIE JJIsl TIOJTHOLIEHHOTO OCBOEHUSI MaTepualla JaHHOTO y4eOHOro Kypca U
CMEKHBIX MaTEMAaTUYECKUX YUEOHBIX KYpCOB.

Copnepxanne nuHUU «ClydaiiHble COOBITHS M BEPOSTHOCTH» CIYKUT OCHOBOW st
(dbopMHpOBaHUs MPEJICTABICHUN O paclpeelIeHUH BEPOSITHOCTEN MEX Ty 3HAUYCHUSMHU CITy4aifHbIX
BEJINYMH. BaKHYIO 4acTh B 3TOM COAEPKATEIbHON JTUHUM 3aHUMAET U3YUE€HUE T€OMETPUIECKOTO
U OMHOMHAJIBHOTO paclpeleleHuii M 3HAaKOMCTBO C HUX HENpPEpHIBHBIMH AaHAJIOTaMU —
MOKa3aTeIbHBIM U HOPMAJIbHBIM pacipe/iesIeHUsIMU.

Tembl, CBA3aHHBIE C HENPEPBIBHBIMU CIy4YallHBIMH BEIMYMHAMU WU PACHpPEIEIICHUSMU,
AKLIEHTUPYIOT BHUMaHHE OOYy4YalolUXCsl HAa ONHCAHWM M W3YYEHHMM CIIy4alHBIX SIBJICHHUH C
MIOMOIIIBI0 HENpPepbIBHBIX (QYyHKIMH. OCHOBHOE BHUMAaHHE YJIENSETCS IOKa3aTelbHOMY U
HOPMaJIbHOMY paclpeeICHUSIM.

B y4eGHOM Kypce mnpeaycMaTpuBaeTcsi O3HAKOMUTEIBHOE HM3YYEHHE CBS3H MEXIY
CIIy4aifHBIMU BEJTMYMHAMU U OMTUCAHHUE 3TOM CBA3H C TOMOUIbIO KO3 (hUILIHEHTa KOPPETSIIUH U €T0
BBIOOPOYHOTO aHajora. OTH DJEMEHThl COJAEP)KaHUS pa3BUBAIOT TeMy «Jluarpammbl
paccerBaHMsI», U3YYEHHYIO Ha YPOBHE OCHOBHOTI'O 00111ero 00pa30BaHusl, 1 BO MHOTOM OIMHUPAIOTCS
Ha CBEJICHUS U3 KypCOB airedpbl U T€OMETPHUH.

Emé oaun sneMeHT copepkaHusl, KOTOPBIN MpeasaraeTcss Ha 03HAKOMUTEIbHOM YPOBHE —
MI0CJIEIOBATEIBHOCTD CITy4YaifHBIX HE3aBHCHUMBIX COOBITHI, HACTYMAIOUINX B €AMHUILY BPEMEHHU.
O3HakOMJICHHE C pacTlpeleiICHUEM BEPOATHOCTEH KOJIMYECTBA TAaKUX COOBITHH HOCHT
pa3BUBAIOIIMN XapaKTep U SBISIETCS aKTYAJIbHBIM I OyAyIIUX aOUTYpHUEHTOB, MOCTYIAIONINX
Ha Yy4eOHble CIENUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJOTHEH U
YIPaBICHUEM.



Ha u3yuyenne yueOHOro xypca «BeposSTHOCTh M CTAaTHCTHKa» Ha YIIyOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJICTIIO).

COILEPKXAHUE OBYYEHUSA
10 KUIIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukibl U nend. CreneHb (BaJICHTHOCTb) BEPIIUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyualiHple 5KCHEpUMEHTHI (ONBITBI) M CIIy4ailHble COOBITHS. DJeMEHTAapHbIE COOBITHUS
(ucxomsl). BepodtHocTh citydailHOTO cOOBITHS. BiM30CTh 4acTOTHI MU BEPOSITHOCTH COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHE, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Huarpammsl Ditnepa. @opmyna CI0KeHUS BEPOSITHOCTEH.

VYcnoBHaAs BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO CIly4allHOTO HKCIIEPUMEHTA.
®opmyna noiaHou BepoaTHocTH. Popmyna baiieca. HezaBucumblie coObITHS.

buHapHbIii ciydaliHbIi ONBIT (MCIIBITAHKE), YCIEX U HeyAada. He3aBucUMblE UCIIBITAHUS.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUN 10 mepBoro ycrnexa. [lepecranoBku u dakrtopuan. Hucno
couetanuil. Tpeyronbuuk Ilackans. ®opmyna obunoma HeroToHa.

Cepusi HezaBucUMBIX wucnbiTanuii bepuymmu. CnyyaliHelii BbIOOP ©3 KOHEUYHOU
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jluarpamma pacrpezeneHusl.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpeziefieHul, B TOM YKCJie TeOMEeTpHIeckoe M OMHOMHAIIBHOE.

11 KJIACC

CoBMecTHOE pacnpeleleHue JBYX ClydalHbIX BenuduH. HesaBucumble ciydaiiHble
BEJIMYMHBI.

MaremaTnueckoe OXHJaHUE CiydailHOW BenuuuHbl (pacnpeaenenus). [Ipumepst
IPUMEHEHUS MaTEMAaTUYECKOr0 0’KUJIaHuUs (CTpaxoBaHUe, JoTepes). MaTemMaTHueckoe 0)KHU1aHue
OuHapHO# ciyyaiiHOM BeaMuuHBI. MaTeMaTHuecKoe OXHMJAHHE CYyMMbI CIy4allHBIX BEIHYHH.
MaremaTnueckoe 0XH1JAaHue TEOMETPUIECKOTr0 M OMHOMHAIILHOTO paclpe/IesIeHUH.

Jucnepcuss M CcTaHAApPTHOE OTKJIOHEHHE CIy4alHOM BeNMMYMHBI (pacrpeneseHus).
Hucniepcusi OuHapHOW ClydyailHOW BENWYMHBI. Maremarnueckoe OXHUIaHUuE MPOU3BEACHHUS M
JUCIIEPCUsl CYMMBI HE3aBUCUMBIX CITydalHBIX BEIMYMH. J(ucnepcus U CTaHAapTHOE OTKIOHEHHE
OMHOMHUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacnpeneneHusl.

HepasenctBo UYeObrméBa. Teopema Yebbiména. Teopema bepHymin. 3akoH OonblIux
yucen. BpiOopounslif merton wuccinenoBaHuil. Bribopounsle xapaktepucTuku. OleHMBaHUE
BEPOATHOCTH COOBITHS 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEeHIINX TUIOTE3 ¢ MOMOUIBIO
W3YYEHHBIX paclpeaeacHuil.

HenpepsiBHble cnydalinble BenuduHbl. [IpuMepbl. DyHKIMSA IIIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelleHHe M €ro CBOMCTBA. 3ajaud, NPUBOJALIME K
MOKa3aTeIbHOMY pacIpelielieHnio. 3ajaud, MNPHUBOJALIME K HOPMAaJbHOMY paclpeieseHUIo.
OyHKIUS TJIOTHOCTH BEPOSTHOCTH TIIOKA3aTENBbHOIO pachpeAeneHns, (QYHKUUS IUIOTHOCTH
BEPOATHOCTH HOpMajbHOTO pacnpeaeneHus. OyHKIUSA TUIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO
pacnpeneneHusl.

[TocnenoBaTenbHOCT OJMHOYHBIX HE3aBHCUMBIX COOBITUH. 3aiayd, NpPUBOJIAIIME K
pacupenenenuro I[lyaccona.

KoBapuanust nByX ciydailHpIx BenuuuH. KodpduimeHT nUHEHHOW KOppENsIu.
CoBmecTHBIC HAOMIOEHUS BYX BeIH4uH. Boibopounslii ko3dduiuent koppemsuun. Paznuune
MEX]y JIMHEHHOW CBSI3bI0 M NPUYMHHO-CJIEACTBEHHOM CBs3bI0. JIMHEWHas perpeccusi, METOn
HAaUMEHBIINX KBaJPaTOB.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSI YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTUKA» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaroIIerocs Kak aKTUBHOITO U OTBETCTBEHHOIO
YjieHa POCCUHCKOro OOLIeCTBa, MPEJACTaBICHUE O MaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IMYHbIX CTPYKTYD, IBJICHUH, IPOIeAyp IPaskJaHCKOT0 00111ecTBa (BEIOOPHI, OTPOCHI U IPYrO€), yMEHHE
B3aMMO/ICHCTBOBATh C COIMATBLHBIMUA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIIMSIMU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCHMCKON TPAKIAHCKOH MIEHTHUYHOCTH, YB@KEHHS K NPOILIOMY U
HACTOSIIEMY POCCHMCKOM MaTe€MaTWKH, LEHHOCTHOE OTHOLIEHHWE K JOCTH)KEHHUSM POCCUUCKHX
MAaTeMaTUKOB MU POCCUMCKOM MATEMaTUYECKOM IIKOJbI, MCIOJb30BAaHUE ATHUX JIOCTHIKEHHH B JIPYTHX
HayKax, TEXHOJIOTHSIX, cepax SKOHOMHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEM PpOCCHMCKOro Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHHUS, 3TUYECKOI'O IMOBEJEHHUSA, CBSI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHXKCHUI HayKu U
JeSITeTbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIJa B TOCTPOCHHUE YCTOWYMBOTO OYIYILEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs DSCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PeLIeHUH, pacCcyX/IeHUH, BOCHPUUMUYUBOCTh K MATEMAaTHUECKUM aCIeKTaM Pa3iInuHbIX
BHJIOB UCKYCCTBA;

5) ¢pu3HUeCcKOro BOCIUTAHUS:

cOPMUPOBAHHOCTh YMEHHUS TMPHUMEHATh MaTeMaTHYCCKHE 3HAHWS B HHTEpPECcax 3JI0pPOBOTO H
6e3omacHoro oOpasza H3HH, OTBETCTBEHHOE OTHOILIEHME K CBOEMY 3/I0pOBBIO (3I0pPOBOE MUTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATUH M OTIbIXa, pEryispHas (u3Hueckas aKTUBHOCTH), (U3UYECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBLHOMN JESTEIBHOCTHIO;

6) TpyaoBoOro BocnuTaHus:

TOTOBHOCTh K TPYAy, OCO3HAHUE IIEHHOCTU TPYIONMIOOUS, WHTEpEeC K pa3iIudHbIM cdepam
poeCCUOHAIBHON JIEATETLHOCTH, CBI3aHHBIM C MAaTEMAaTUKON M €€ IPHIIOKEHUSIMU, YMEHUE COBEPILIATH
OCO3HAaHHBIH BEIOOp OyyIiel npodeccuu U peann30BbIBaTh COOCTBEHHBIE KHU3HEHHBIE MJIaHbI, TOTOBHOCTH
U CIIOCOOHOCTh K MaTeéMaTH4eCKOMY OOpa30BaHHIO U CaMOOOpPAa30BAHMIO HA NMPOTSKEHUU BCEU >KHU3HH,
TOTOBHOCTb K AKTUBHOMY YYaCTHIO B PELICHUU MPAKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HAIlPaBIE€HHOCTH;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH IKOIOTUYECKOW KYIbTYphI, TIOHUMAHHUE BIHUSHUS COIUATBHO-DPKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHME MPHUPOJHOM W COLHMAIBHON Cpe/ibl, OCO3HAHHWE TJI00alIbHOIO XapakTepa
AKOJIOTHUECKUX TpoOIieM, OpHEHTAllUS Ha MIPUMEHEHHE MaTeMAaTUYECKUX 3HAHUM AJs pelieHus 3a7ad B
00JIacCTH OKpYXKaroleh Cpe/ibl, TIIaHUPOBAHUE MOCTYIKOB M OIEHKH WX BO3MOXKHBIX ITOCIEJACTBUU IS
OKpY>KaloIlel Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 O0IIECTBEHHOM MPAKTUKH, TOHUMAaHUE MAaTEMATHUIECKON HayKH KakK Cephl UeJIOBEUECKOM AeATEIHHOCTH,
3TanoB €€ pa3BUTHS M 3HAUYUMOCTU JJI PA3BUTHUSI LUBWIM3AIMHU, OBIAJCHUE SI3bIKOM MaTeMaTUKHU W
MaTeMaTUYeCKOW KYJbTYPOH KaK CPEJACTBOM MO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe e CTBUS

ba3oBble Jlornueckue AeicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKUA MATEMaTUYECKUX OOBEKTOB, MOHSTHUH,
OTHOIICHUN MEXIy NOHATUAMHU, (POPMYIUPOBATH ONPEAETICHUS MOHATUN, yCTaHABINBATh CYHIECTBEHHBIN
MpHU3HAK KIAcCU(PUKAIIMN, OCHOBAHUS 7151 00OOIICHHS U CPABHEHHUSI, KPUTEPUU TTPOBOAMMOTO aHAIIN3A;

BOCIPUHUMATh, (GOpPMYIUPOBATH U  MPEoOpPa3OBBIBATH  CYXKACHUS:  YTBEpAWUTEIbHBIE U
OTpHUIaTeNIbHbIC, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,



BBISIBJISITh MAaTEeMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHBOpEUHs B (PaKTax, JaHHBIX,
HAOMIOACHUSAX M YTBEPXKACHUSAX, IMpeularaTb KpPUTEPUH IS BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieNlaTh  BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

IIPOBOAUTH CAaMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMaTUYECKUX YTBEPKACHUM (IpAMbIE U OT
IIPOTUBHOI'0), BBICTpaMBaTh APTyMEHTALMIO, IPUBOJIUTH IPUMEPHl U KOHTPIPUMEPHI, 0OOOCHOBBIBATH
COOCTBEHHBIE CYXK/ICHUS U BBIBOIBI;

BbIOMpATh croco0 pemeHus y4eOHOW 3ajauM (CpaBHHMBATh HECKOJBKO BapHUAaHTOB pEIEHUs,
BbIOMpATh HanOoJIee MOIXOASIINNI ¢ Y4ETOM CaMOCTOSTEIBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejLCcKue AeiiCTBHA:

MCIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATEIbCKIUI HHCTPYMEHT IMO3HAHUS, (POPMYIHPOBATH BOIPOCHI,
¢bukcupyomue NpoTuBopedre, npodieMy, ycTaHaB/IMBaTh KICKOMOE U JIaHHOE€, (JOPMHUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MIO3ULMIO, MHEHHUE;

IIPOBOJUTH CAaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, MCCIEIOBAHHUE IO YCTAHOBIICHHUIO
0COOEHHOCTEH MaTeMaTHYecKOro OOBEKTa, SBJICHUS, NPOIECCa, BBIABICHHIO 3aBUCHMOCTEH MEXKIY
00BbEKTaMU, SIBIICHUSMHU, IIPOLIECCaAMU;

CaMOCTOSITENTbHO  (OpMyNIMpoBaTh OOOOMIEHWST M BBIBOABI IO pe3yJbTaraM IPOBEAEHHOTO
HAOIIOACHUS, MCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pE3yJlbTaToOB, BBIBOJAOB U
00001IeHMIT;

IIPOrHO3UPOBaTh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, a TAKXKE BBIABUTATh INPEANOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:

BBISIBIIAT Ae(PUINTHI MHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA HAa BOIPOC M JUIS PEIICHUS
3a/1a4y;

BBIOMPATh UHPOPMALIMIO U3 UCTOYHUKOB PA3JUYHBIX THIIOB, aHAIN3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO PA3TUUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHS;

CTPYKTYypUpOBaTh HH(GOpPMALMIO, MPEACTaBIATh €€ B pazIu4HbIX (popmax, HILIIOCTPUPOBATH
rpapuyuecky;

OLIEHMBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOSATENBHO CHOPMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBUSA

OO0menue:

BOCIIPUHMMATh U (DOPMYITUPOBATh CYKJEHHSI B COOTBETCTBUHU C YCIOBHSIMH U LENISAMHU OOIICHUS,
SICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO TOYKY 3pPEHMSI B YCTHBIX W INUCBMEHHBIX TEKCTaX, JaBaTb
MIOSICHEHMSI 110 XO/ly PELICHMs 3a/1a4i, KOMMEHTUPOBATh NIOJyYEHHBIA PE3YJIbTAaT;

B XOJIe 00CYX/IeHUs 3a7jaBaTh BOIIPOCHI MO CYILECTBY 00CYXk/1aeMOil TeMbl, TPOOJIEMBI, perIaeMoi
3a/lauM, BBICKA3bIBaTh WJCH, HALCJICHHBIE HAa IIOMCK PEIIEHUS, COINOCTABIATH CBOM CYXACHHS C
CYXACHUSIMH JIPYTHX YYACTHUKOB JIMAJIOra, OOHapyKUBaTh pa3jnine U CXOJICTBO MO3ULIUN, B KOPPEKTHON
bopme popMynupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

MPE/CTaBIATh  PE3yibTaThl pEIIEHUs 3a/ladyd, OSKCIEpUMEHTa, HCCIeNOBaHUs, IPOEKTa,
CaMOCTOSITENIHO BBIOMpPATh (opMaT BBICTYIUICHHS € Y4YETOM 3a/ad Ipe3eHTalud U O0COOEHHOCTEH
ayJTUTOPHUH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranuszauus:

COCTABJIATH IIJIaH, AJITOPUTM pEIIEHUs 3a]aud, BIOMpATh COCO0 peIIeHus ¢ yIETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BapHAHTHI PEIICHUN C
y4€TOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJaJIeTh HAaBBIKAMHU IIO3HABATENILHOW pedUIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX ICHCTBUH U
MBICIIMTENBHBIX MPOLECCOB, MX pPE3YylbTaTOB, BIAJAETh CHOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJISA
IpoLecca U pe3yJibTaTa pelIeHHs] MaTeMaTH4YeCKON 3a1auH;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PEIICHUH 33Ja4l, BHOCUTb KOPPEKTUBHI B
JeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX, HAWCHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pE3yJbTaTa LEU U YCIOBHUSAM, OOBACHATh NMPUUUHBI JOCTHKCHUS WIH
HEIOCTHKEHUS PE3YNIbTATOB JESITEIbHOCTH, HAXOUTH OIIMOKY, 1aBaTh OLIEHKY NIPUOOPETEHHOMY OTIBITY.



CoBMecTHas1 1eSITeJIbHOCTh:

MOHUMATh U UCHOJIB30BATh MPEUMYILECTBA KOMAHIHOW M MHAMBUAYAIbHOU paOOTHI MPH PELICHUN
yueOHBIX 3a]la4, IPUHUMATh 11€1b COBMECTHOM JIE€ATENBbHOCTH, JIAHUPOBATh OPraHU3ALUI0 COBMECTHOMN
paboThI, pacpeaessaTh BUABI pad0oT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YIbTaT PaboThl, 00001IIaTh
MHEHMSI HECKOJIbKUX JIFO/IEH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CykaeHUs,, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBI» U
MHBIE), BBIITOJIHATH CBOKO YacTh paObOTHI U KOOPIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMU KOMaH/Ibl,
OLIEHUBATh Ka4eCTBO CBOETO BKJIAJ[a B OOLINI IPOIYKT IO KPUTEPUAM, CHOPMYITHUPOBAHHBIM yIaCTHUKAMHU
B3aUMO/ECICTBHUA.

NPEJIMETHBIE PE3YJIbTATHI

K xonity 10 kjaacca o0ydarommiics HAyYnUTCS:

CBOOOTHO OTIIEpUPOBATh MOHATHAMU: Tpad, IUIOCKUi rpad, CBI3HBIN rpad, myTh B rpade, Herb, UK,
JIepeBO, CTENIEHb BEPILNHBI, IEPEBO CIYyYaHOIO SKCIIEPUMEHTA;

CBOOOJHO OMEpPUPOBATH MOHATHSAMH: CIYYalHBI JKCHEPUMEHT (OIBIT), CIy4ailHOE COOBITHE,
JIEMEHTApHOE CIIy4aiiHOe COObITHE (2J€MEHTapHBIM UCXO0/1) CIIy4aifHOrO OIbITA, HAXOAUTh BEPOSITHOCTH
COOBITHI B OTBITaX C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITHSIMU;

HaxXoAuTh U (OpMyIUpOBaTh COOBITHS: NEpeceueHue, 00beJUHEHNE JaHHbIX COOBITUH, COOBITHE,
MIPOTHBOIOJIOKHOE JAHHOMY, UCIIOJIb30BaTh JHarpaMMbl Diiiiepa, KOOPAWHATHYIO MPSIMYIO Uil pEIICHUS
3aJa4, MOJb30BaThcsd (POPMYIIOHN CIIOKEHUS BEPOSATHOCTEH Ui BEpOATHOCTEH IBYX M TPEX CIy4alHBIX
COOBITHIA;

ONEpPUPOBATh TOHATUAMU: YCIOBHAs BEPOSATHOCTb, YMHOXKEHHE BEPOSATHOCTEH, HE3aBHCHMBIE
COOBITHS, IEPEBO CIYYaHOTO SKCIIEPUMEHTA, HaXOJUTh BEPOSITHOCTU COOBITHI C MOMOINBIO IMpaBUiIa
YMHOKEHHUSI, JiepeBa CIy4aiiHOro OIbITa, KCIOJIb30BaTh (pOpMyIy MOJIHON BeposiTHOCTH, popmyiy baiieca
IIPU pEelICHUH 3aJ1a4, OTPENENIATh HE3aBUCUMOCTh COOBITHH 1O (hOpMyJie U MO0 OPTaHU3AINH CIyYaitHOTO
IKCHEPUMEHTA;

NPUMEHSATh W3YyYEHHBIE KOMOWHATOpHBIE (OPMYINBI Ul TIEPEUMCIICHUS SJIEMEHTOB MHOXECTB,
3JIEMEHTAPHBIX COOBITUH CIy4aiiHOTO OMbITA, PELICHUS 3aay 110 TEOPUU BEPOSITHOCTEH;

cBOOO/HO ONEpUPOBATh MOHATUAMU: OMHAPHBIN CIy4alHbIN OMBIT (MCIBITAHUE), YCIIEX U HEyaaua,
HE3aBUCHMBbIE UCTIBITAHUS, CEpUsl UCIIBITAHUHM, HAXOUTh BEPOSITHOCTU COOBITUN: B CEpPUU UCHBITAHUN /10
MEPBOTO yCIieXa, B CEPUM MCIBITAaHUH BepHy/uIH, B OINBITE, CBSI3aHHOM CO CIyYailHBIM BHIOOpOM W3
KOHEYHOH COBOKYITHOCTH;

CBOOOJHO ONEpPUPOBATh TMOHATHAMHU: CIIydaifHas BEJIMYMHA, paclpeiesieHHe BEpOSTHOCTEH,
auarpamMma pacrpeneneHusi, OHHapHas ciydaiiHas BeNIMYMHA, TeOoMeTpuYecKkoe, OMHOMHAIbHOE
pacnpezeneHue.

K koniy 11 kaacca oOyuaromuiicss HAy4uTCs:

OTIEpPUPOBATH MOHATHUSIMH: COBMECTHOE paclpelielieHne ABYX CIy4YaillHbIX BEIMYHH, WCIOJIH30BATh
TaOJIUIy COBMECTHOTO paclpe/ieeHus IBYX CIydaifHbIX BEJIMUMH JUIS BBIJCTICHUS pacpeieIeHNs KaKI0i
BEJIMYMHBI, OTIPEACTICHUS HE3aBUCHMOCTH CITy9aifHBIX BEJTMYWH;

CBOOOJHO OINEpPUPOBATH TOHATHEM MaTeMaTHYECKOTO OXKUAAHUS CIy4yailHOH BETUYMHBI
(pactipeneneHust), TPUMEHSTh CBOHCTBA MAaTeMaTHUECKOTO OXHJIAHHS TPU PEIICHUH 3a/1a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUIaHNe OMHOMUAIBHOTO U T€OMETPUYECKOTO pacipe/IesIeHu;

CBOOOJTHO ONIEpUPOBATH MOHSATHIMHU: TUCTIEPCHSI, CTAHAaPTHOE OTKIOHEHHE CITyJaifHON BEIWYHMHEI,
IPUMEHSTH CBOMCTBA AUCHIEPCHH CITyYaifiHOM BEIMUMHBI (paclipeieeHus) IpU PeLIeHnH 3a1a4, BEIYUCIISATh
JUCTIEPCHUIO U CTaH/IAPTHOE OTKJIOHEHHUE T€OMETPUYECKOTr0 U OMHOMUAIIBHOTO paclpeIeIeHN;

BBIUUCIIATh BBIOOPOYHBIE XapAaKTEPUCTHKU IO JAHHOM BBIOOpPKE M OLIEHUBATh XapaKTEPUCTHKH
TeHEPaJbHONH COBOKYITHOCTH JAHHBIX 10 BBIOOPOYHBIM XapakTepucThkam. OIIEHWBaTh BEPOSATHOCTH
COOBITUM W  MpOBEpATh MPOCTEHIINE CTATUCTHYECKUE THUIOTE3bl, TMOJb3yACh HM3YyUCHHBIMHU
pacnpeiesieHusIMU.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m Y —— p Beero KonrTpoabubie IIpakTuueckue f)ﬁ p?:f oBaT e.])IbeI e
padoThI padoThI pecypes
1 DneMeHTHl Teopuu Tpados 3 1
2 CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepun mocse10BaTeIbHBIX UCTIHITAHUH.
5 Wcnbrtanus bepaymm. CiaydaiiHelii BBIOOp 5
13 KOHEYHOM COBOKYITHOCTHU
6 CiryyaliHble BEJIMUNHBI U PacIIpeAeICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




11 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne m/m NPOrpaMMblI Bcero :)(;);OTprzm’m’le ;I;) Gez)lizmecxne o0pa3oBaTejibHbIE
pecypchl
1 3aK0H OONBIINX YHCET 5
2 DeMEHTBl MaTEMAaTHYECKOH CTaTUCTUKHU 6
HenpepbiBHBIEC CTy4YaiiHbIC BETMYHMHBI
3 (pacmpenesieHus ), MoKa3aTelIbHOE U 4
HOpMAaJIbHOE PacIpeIeICHHUs
4 Pacnpenenenne I1yaccona 2
5 CBsi3b MEX/Ty CITyYaliHBIMU BETMYMHAMU 6
O00011IEHNE U CHCTEMATHU3AlIHAsl 3HAHUH 110
TeMaM «3aKOH OONBIINX YHUCET,
6 «OneMeHThl MaTeMaTHYeCKOM 11 1
CTaTHCTUKWY, «CITydaliHbIC BETUIHHBI U
pacrpeieneHus»
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Jara nupposbIe
Nen/m  Tema ypoka Kontposbubie IIpakTuueckue bp
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoThI padoThI
pecypcsbl
1 I'pad, cBsa3ubIi Tpad, mpeacTaBicHUE 1
3a/1a4M ¢ MOMOIIbI0 rpada
2 CrermneHnb (BaJIGHTHOCTD) BEPILIUHBI. 1
[Tyte B rpade. Llenn n muKIIb!
3 I'padbr Ha mnockoctu. [epeso 1
CIIy4aifHOTO SKCIIEPUMEHTA
4 CrapToBasi KOHTpOJIbHAs paboTa 1 i
CnyyaitHble S5KCIEPUMEHTHI (OTBITHI) U
5 cilydaiiHble cOObITHSA. DIeMeHTapHbIe 1
cOOBITHSI (MCXOIbI)
BeposiTHOCTB clydaifHOTO COOBITHSI.
6 BepositTHOCTH COOBITHH B OTIBITAX C 1
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSMU
[Tepeceuenue, o0beAMHEHNE MHOKECTB
7 U COOBITUH, TPOTUBOIIOJIOKHBIE 1
coObITust. @opMysia CIOKEHUS
BEPOSATHOCTEN
VYcnoBHast BEpOSITHOCTh. Y MHOKEHUE
8 BeposiTHOCTEH. DopMyna ycIoBHOM 1
BEPOSITHOCTH
VYcnoBHast BEpOSITHOCTh. Y MHOKEHUE
9 BeposiTHOCTEH. Dopmyra yCIOBHOM 1
BEPOSITHOCTH
10 ®dopmyra MoJHON BEPOATHOCTH 1




11

12

®opmyia baiieca. HezaBucumbie
coObITHS

KoMOuHaTopHOE IPaBHIIO YMHOXKECHHUSL.
[lepecranoBku u dakTopua

13
14

Uucno coueranuit. TpeyronbHUK
[Tackans

®opmyna bunoma HproToHa

15

KonTtponbHas padora Nel: "I'padsl,
BEPOSTHOCTH, MHOXKECTBA,
KoMOuHaTOpUKa"

16

17

buHapHBIN Cily4ailHBINA OIIBIT
(ucmbITaHue), ycrex U Heyaava.
He3zaBucumeie ucnsrranus. Cepus
HE3aBUCHMBIX UCIIBITAHUH JI0 IEPBOTO
ycrexa

Cepust HE3aBUCUMBIX UCTIBITAaHUH 110
IIEPBOTO ycIiexa

18

19

Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymn

CrnyuaiiHblii BBIOOpP U3 KOHEYHOU
COBOKYITHOCTH

20

21

22

[IpakTuyeckas padora c
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUIY

Cnyvaiinas BennunHa. Pacnpenenenue
BEpOSITHOCTEN. [Inarpamma
pacrpeneeHus

Onepaunu Haj ciaydailHBIMU
BenuuuHamu. [Tpumepst
pacupeneneHuid. bunapHas ciaydaliHas
BEJIMYMHA

23

I'eomeTpuyeckoe pacnpeaeneHue.
buHoMuanbHOE pacnpeneneHue




24

25

26

27

MaremMaTHdecKoe OKHIaHue
ciy4aiiHol BenuuuHbl. COBMECTHOE
pacrpeiesieHue IByX CIydailHbIX
BEJINYMH

HesaBucumpble ciiyyaiiHble BEJIMUUHBI.
CBolicTBa MaTEeMaTHYSCKOT'O
OXXKHIaHuI. MaTeMaTH4eCcKoe
OXXHJaHue OMHAPHOH ClydaitHOM
BEJINYHHBI

Marematnueckoe OKuaaHue
TEOMETPUUYECKOT0 M OMHOMHAILHOTO
pacnpeneeHui

Jucnepcus u cTtaHapTHOE
OTKJIOHEHHE

28

29

Jucnepcust OMHApHOM cirydaitHON
BeMurHbl. CBOMCTBA JUCTIEPCUU
Marematnueckoe 0KUIaHUE
IIPOU3BEJICHUS U TUCIIEPCUS CYyMMBI
HE3aBUCUMBIX CIIyYalHbIX BEIUYHUH

30

31

[TpakTuyeckas pabora c
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUI]

Jucnepcust GMHOMUATBHOTO
pacripenenenus. [Ipaktuueckas pabora
C UCIOJIb30BaHUEM 3JIEKTPOHHBIX
TabIIHIL

32

KonTtponbHas padota Ne2:
"Ucnbrtanus beprymu. Crydaitapie
BEJIMYMHBI U pacnpeaeacHus"

33

O0001eHHE U CUCTEMATU3ALNS 3HAHUM
1o Teme «I'padbl, BEpOSITHOCTH,
MHOXECTBa, KOMOMHATOPUKA)




0O000111eHre U cUCTEMaTU3ALNS 3HAHUI
o teMe «Mcnbiranusa bepnyiuu.
CiyyaliHble BEJIMYMHBI U
pacrpeaeseHus »

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

Hepasencto YeOnimena. Teopema
UYeonimena. Teopema bepuymu. 3akon
OOJIBIITUX YHCEeTT

Hepasencto YeOnimena. Teopema
Yeonimena. Teopema bepnymiu. 3akon
OOJIBIINX YKCe

Hepasencto YeOnimena. Teopema
UYeonimena. Teopema bepuymu. 3akon
OOJIBIINX YKCET

Br10opouHbIif METO] MICCIIETIOBAHUIMA

[IpakTuueckas padbota c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHUI]

I'enepanbHast COBOKYITHOCTb U
ciyyaiiHas BbIOOpKa. 3HAKOMCTBO €
BBHIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpeJHero U JUcnepcun
TeHEPATIbHON COBOKYITHOCTH C TOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYMHOCTb U
ciydaiiHas BBIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMHU XaPAKTEPUCTUKAMHU.
O1neHKa CpeTHEero U JUCTIEPCHH
reHepaJIbHON COBOKYITHOCTH C MMOMOIIIBIO
BBIOOPOUYHBIX XapaKTEPUCTHK

OrneHrBaHUE BEPOSITHOCTEH COOBITUH 11O
BEIOOpPKE




Cratucruueckas runoresa. [Iposepka

9 IIPOCTEHNIINX TUIIOTE3 C IOMOLIBIO
CBOWCTB U3YUYCHHBIX pacrpeaeIeHui
Cratucruueckas runoresa. [IpoBepka

10 IIPOCTEHNIINX TUIIOTE3 C IOMOLIBIO
CBOWCTB U3YUYCHHBIX paclpeeIeHUl

11 IIpakTryeckas pabora c
MCIIOJIH30BAHUEM SJIEKTPOHHBIX TAOIIUI]
[IpuMepsl HENPEPBIBHBIX CIIy4alHbIX

12 Benn4KUH. OYHKINS IJIOTHOCTH
BEPOATHOCTH
PaBHOMepHOEe pactipenenenue. [Ipumepsl

13 3ajJa4, IPUBOAIINX K [T0OKa3aTEIbHOMY U
K HOPMaJIbHOMY pacIpeieIeHUSIM

14 @DyHKIMSI INIOTHOCTH BEPOSITHOCTH
MIOKAa3aTeIbHOIO pacrpeaeaeHus

15 OyHKIMS ITIOTHOCTH BEPOSITHOCTH
HOPMaJIbHOTO paclpeacIeHus
ITocnenoBarenbHOCTh OTMHOYHBIX

16 He3aBUCHMBIX coObITuid. [Ipumep 3anaun,
IIPUBOIALIEN K paCIIPEIEICHUIO
Ilyaccona

17 [IpakTuueckas pabota c
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHUI]

18 KoBapuanus 1ByX ciiydailHbIX BETUYHH.
Koaddunuent xoppensunu

19 CoBMmecTHbIE HAOIIOIEHUS IBYX BEIMUUH

20 Bri6opounsiii ko duueHT
KOppEsLUun

21 Paznuune mexny JH/IHeFHEOI?I CBS3BIO U
IPUYMHHO-CJIEICTBEHHOM CBA3bIO

22 Jluneiinas perpeccus




23

24

25

[IpakTuueckas pabota c
HCIIOJI30BAHUEM DJICKTPOHHBIX TAOJIHUIT
[IpeacraBnenue 1aHHBIX C TOMOIIbIO
Ta0JIMI U AUarpaMM, ONHUCATENbHAS
CTaTUCTHKA

OMBITHI ¢ PABHOBO3MOXHBIMHU
AJIEMEHTaPHBIMU COOBITUAMU

26

27

Brruncnenue BeposiTHOCTEH COOBITUI C
pUMEHEHHEM (HOpMYIT

Brruncnenue BeposiTHOCTEN COOBITUI C
MIPUMEHEHHEM I'paUUECKUX METO/I0B:
KOOpJMHATHAsI IIpsiMasi, 1epeBO,
nuarpaMmma Jitnepa

28

CriyyaiiHble BEJIMUUHBI U PACIIPEAETICHUS

29

30

MaremaTH4yecKoe OKUIAHUE CIyYaAHON
BEJIUYUHBI

MareMatnueckoe 0KHIaHHuE CIy4aliHON
BEJINYUHBI

31

32

33

34

KonrtponsHas pabora: "BeposTHOCTb U
cTaTucTUKa"

Brruncnenue BeposiTHOCTEN COOBITUH C
npUMeHeHHeM (GopMyIl U TpapuuecKux
METOJI0B

Brruncnenue BeposiTHOCTEN COOBITUI C
npUMeHeHHeM GopMyIl U TpapuuecKux
METOJI0B

CryvaiiHple BEJIMYMHBI U

pacnpenenenus. MaremaTuyeckoe
0KUJAHUE CIYYaHON BEJIMYHUHBI

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC
Kon .
e IIpoBepsiemble Npe1MeTHbIE Pe3y.IbTaThl 0CBOEHHS 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHusi
pe3yJabTara
6 Teopust BeposITHOCTEN M CTAaTHCTHKA
6.1 YurtaTh ¥ CTPOUTH TAOIUIIBI U IUATPAMMBI
OmnepupoBarh MOHATUSAMH: CpelHee apu(pMeTHYecKoe, MeauaHa,
6.2 HauOoJiplllee, HaMMEHbIIEE 3HAYEHUE, pa3Max MacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUAMH: CIy4alHbBIM SKCIIEPUMEHT (OMBIT) U
CIIy9aifHOE COOBITHE, DJIIEMEHTApPHOE COOBITHE (IIEMEHTAPHBINA MCXO.)
6.3 CllyyallHOro  OIBITA; HAXOJUTh BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOXKHBIMH ~ CIIYYaWHBIMH  COOBITHSMH, HAXOAWUTh U
CpPaBHUBaTb BEPOATHOCTU COOBITUM B M3YYEHHBIX CIIydalHBIX
HKCIEPUMEHTAX
Haxoautes u ¢hopmMyanpoBaTh COOBITHS: MepecedeHrue U 00bETMHEHNE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOIOJIOKHOE JaHHOMY COOBITHIO;
M0JIb30BaThbCA JAuarpaMMamMu Oiliepa ¥ (GOpPMYJIOH  CHOXKEHUS
BEPOSATHOCTEH IIPU pEeLICHUHU 3a7a4
OnepupoBaTh NOHATHSMM: YCJIOBHAs BEPOATHOCTh, HE3aBUCUMbIE
6.5 COOBITHS; HAXOUTH BEPOSTHOCTH C IMTOMOIIBIO MTPaBHUJIa YMHOXKEHUS, C
MIOMOIIIBIO JiepeBa CIy4aHOro OmNbITa
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IIPH PELISHUH 3a7a4
OnepupoBaTh MOHATHSAMU: HCIBITAHUE, HE3aBUCHMBIE HCIIBITAaHUS,
6.7 cepusi HCITBITaHUH, ycrieX U Hey/a4a; HaXoJHTh BEPOATHOCTH COOBITHI
B CEpUU HE3aBUCUMBIX HCHBITAHUN 10 NEpBOro Yycrexa, HaXOAUTh
BEPOSTHOCTH COOBITUI B cepuH HcnibITaHui bepHyiu
6.8 OHepI/IpOBaTIZ HNOHATHAMM: CllydailHas BeJIMYMHA, paclpeseleHue
BEPOSITHOCTEM, Marpamma pacipeeseHus
11 KJIACC
Kon .
PO TEROTE IIpoBepsiemble NpeMeTHbIE Pe3y.ILTATLI 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOM NPOrpaMMbl CpeHero o01ero 06pa3oBaHusA
pe3yJabTara
5 Teopust BeposiITHOCTEN M CTAaTUCTHKA
51 CpaBHMBAaTh BEpPOATHOCTH 3HAYEHUH CIy4aHOM  BEJIMYMHBINO
pacnpeeNIeHUI0 WM ¢ TOMOUIbIO AUArpaMM
OmnepupoBarh MOHATHEM MaTEMaTHUECKOTO OXKHUIAHHS, MPUBOINUTH
59 NPUMEPbl TOTO, KAK TPUMEHACTCS MATEMAaTHYECKOE OXUJaHHe
CIIyJaifHOH BENTMYMHBI, HAXOJUTh MATEMaTHYECKOE OXKUIaHUE II0
JAHHOMY pacrpeieIeHUIO
5.3 HmeTpb nmpeacTaBieHne 0 3aKOHE OOJBIINX YHCeT
5.4 HMetsb npeacraBieHue 0 HOpMaabHOM PaCIpPENCIICHUN
ITPOBEPSIEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KJIACC
Koa | IlpoBepsieMblii 31eMeHT COJIePKAHUS

6 Teopus BeposiTHOCTEN U CTaTUCTHKA




6.1

[IpencraBnenre MaHHBIX C TOMOIIbIO Tabmuiy uW  amarpamMm. CpeaHee
apudmernueckoe, MeIuaHa, HAUOOJbIIEe W HAWMEHBIIEC 3HAYCHHS, pa3Max,
JUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB

6.2

Cny4aifHple SKCHEPUMEHTHI (OIBITBI) M CIIy4ailHbIe COOBITHS. DJIEMEHTAapHBIE
coObITHs (MCX0nbI). BeposSTHOCTh CIy4ailHOTO COOBITHS. BIM30CTh YacTOTHIU
BEPOATHOCTH  cOoObITHH.  CiydailHble  ONBITBI C  PaBHOBO3MO>KHBIMU
DJIEMEHTApPHBIMU  COOBITUSMU.  BeposSTHOCTH  COOBITUH B OIBITaxcC
PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU COOBITUSMU

6.3

Onepanuu Hajg COOBITHSMH: TEepeceueHue, OOBEAMHEHHE, MPOTHBOIIOIOKHBIE
coObITus. lnarpammel Diiniepa. opmysia ClI0KEHUsI BEPOSATHOCTEN

6.4

6.5

VYcnoBHas BEpOATHOCTh. YMHOKEHHE BEpOSITHOCTEH. JlepeBo cirydailHOro
skcriepuMenTa. @opmysia nojHoiM BepoaTHOCTU. HezaBucumeblie coObITHS
Komb6unaropHnoe npasuno ymHoxkeHus. IlepectanoBku u Qaxrtopuan. Yuciao
couetanuii. Tpeyronpuuk Ilackans. ®opmyna 6uaoma HeroToHa

6.6

bunapHblii ciaydaliHbI ONBIT (MCHBITAHME), ycnex U Heyaada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCHBITaHUN 10 neporo ycmexa. Cepus
HE3aBHCHUMBIX UCIBITaHu bepHysm

6.7

Crnyuaiinas BEJIMYMHA. Pacnipenenenue BEPOSTHOCTEH. Juarpamma
pacnpenenenus. [Ipumepsl pacmpenesieHuid, B TOM YHUCJIE TeOMETPUYIECCKOSH
OUMHOMHAJIBHOE

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COJIePKAHUS

5

5.1

5.2

Teopust BEpOATHOCTEN U CTATUCTHKA

HucnoBsle XapaKTEpUCTUKU CIyYalHbIX BEJIUYMH: MAaTEMAaTHUECKOE OKUJAHUE,
JUCIlepCUss M CTaHJapTHOE  OTKIOHeHWe.  IIpumepsl  npuMeHeHHs
MaTEMaTUYECKOr0 OKUJAHUsA, B TOM YUCJIE B 3a/1a4aX U3 IOBCETHEBHOW KHU3HHU.
MaremMatnueckoe OKHIaHUE OUHapHOI CIIy4anHOM1 BEJIMYUHBI.
MaremaTnueckoe 0XKMJaHUE CYMMBI CIIy4alHBIX BEIMYMH. MareMmarudeckoe
OKHJaHUE U JUCIEPCUsi TEOMETPUUECKOT0 U OMHOMUAIBHOIO paclpeaeaeHui

3aKoH OOJIBIINX YKCEIN U €T0 POJb B HayKe, MPUpoAe U obmecTBe. BoiOopounbIit
METO]] UCCIIEAOBAHNN

5.3

[Ipumepbl HENpepHIBHBIX CIy4alHbIX BenW4uH. [lOHSATHE O TMJIOTHOCTH
pacnpeneneHus. 3aladyd, MPUBOASLIIME K HOPMAJIbHOMY paclpeaeseHuIo.
[ToHsATHE O HOPMATTLHOM pacnpeaeIeHUN

IMPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJHETI'O OBIIEI'O OBPA30OBAHUA

Kon

IIpoBepsiemble TPeOOBaHUS K PEAMETHBIM pe3yJbTaTaM

NMPOBEPAEMOr0  OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CPeIHEro
TpeOoBaHus o01ero odpasoBanus

Branenue merogamu q0KazaTrenbCTB, AITOPUTMAMU PELIEHUS 3a7ad4;
yMeHue (opMyIHpoOBaTh M ONIEPUPOBATH MOHATHAMU: OINPEACIICHHE,
aKCHOMa, TeOpemMa, CIEACTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIIbCTBO,

1 paBHOCUJIbHBIE  (OPMYJIMPOBKM;,  NPUMEHSATH  UX;  YMEHHE

dbopMynupoBath 00paTHOE H MPOTHUBOIOIOKHOE YTBEPKICHUE,
MPUBOANTH TIPUMEPHl W KOHTPIPUMEPHI, HCIIOJIB30BaTh METO/]
MaTeMaTHYeCKON WHIYKIIUY; MIPOBOJIUTH JTOKa3aTebHbBIE




paccyKIeHuss MNpU PELIeHUH 3a4a4, OLEHUBATH JIOTUYECKYIO
MIPaBWIbHOCTh PACCYXJIECHUH; YMEHUE ONEpUpPOBaTh IOHITUSIMMU:
MHOECTBO, IMOJMHOKECTBO, ONEPALMH HAJ MHOKECTBAMH; YMEHHE
HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar JUisl ONMCaHUs
peanbHBIX MPOIECCOB U SBJICHUU U MPU PEUICHUU 33/1a4, B TOM YHUCIIE
U3 JIPYTUX y4eOHBIX MPEeIMETOB; YMEHHE ONEPUPOBATH MOHATUSMHU:
rpad, cBs3HbIM Trpad, AepeBo, LUKI, rpad Ha IMIOCKOCTH; YMEHHE
3aJaBaTh M ONMCHIBaTh Tpadbl  pa3IMYHBIMH  CIIOCOOaMU;
MCI0JIb30BaTh Ipadbl IPH PEHICHUH 3314

YMeHue onepupoBaTh NOHATUAMU: HATYpalbHOE YHUCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEJIbIM II0Ka3aTeleM, KOPEHb HaTypajJbHOM CTENeHH,
CTEIEHb C PALMOHAIBHBIM I10Ka3aTeNIeM, CTENEHb C ACHCTBUTEIbHBIM
[oKaszareneM, JiorapudmM umciaa, CHHYC, KOCHHYC M TaHTEHC
IIPOM3BOJILHOTO YHMCJIA, OCTATOK IO MOJYINIO, PallMOHAIbHOE YMCIO,
UppalMOHAJIBHOE  YUCJIO, MHOYKECTBA  HATYpPaJIbHbBIX, LENbIX,
palMOHANbHBIX, JEHCTBUTENBHBIX YHCEJ; YMEHHE HCIOJIb30BaTh
MPU3HAKH ACTUMOCTH, HAUMEHBIINH OO JeTUTeIh 1 HAaUMEHbIIIee
of1ee kpaTHoe, aropuT™ EBKinaa npu pemeHun 3a1a4; 3HaKOMCTBO
C pa3IMyYHBIMU IO3ULUOHHBIMU CHCTEMaMM CUMCJICHUS; yMEHHE
BBIIIOJIHATH BBIYMCIIEHUE 3HAUEHUI U TPe00pa30BaHUs BBIPAXKEHUH CO
CTereHsMM W Jorapudmamu,  npeoOpa3zoBaHus  ApPOOHO-
palMOHAJbHBIX BBIPAKEHUN; YMEHUE ONEpPUpPOBaTh MOHATHSAMMU:
[10CJIe10BaTENbHOCTb, apu(MeTHIecKas IPOrpeccus, FreoMeTpHuecKas
nporpeccusi, 0ECKOHEYHO YOBIBAIOIIAs F€OMETPUUECKAsl IIPOrPeccus;
YMEHHE 3aJaBaTh I1OCIEJOBATEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYppeHTHbIX  (GOpMYJI; yYMEHHE OINEepUPOBaTh  MOHATHIMMU:
KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYIb U
apryMeHT KOMILJIEKCHOTO 4Kcia, (opMa 3auci KOMITJIEKCHBIX YHCE
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U airedpanyeckas); yMeTb
MPOU3BOJIUTH apU(PMETHUECKHE AEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
NPUBOJUTL TIPUMEPBl  UCIOJB30BaHUSA  KOMIUIEKCHBIX  YHCEJ,
ONEpUPOBATh MOHATUSAMHU: MaTpula 2x2 u 3%3, omnpeaeauTeb
MaTpHIIbl, TEOMETPUUECKHI CMBICII ONPEACIUTEIS

YMeHue onepupoBaTh NOHATHAMU: PALIHOHAIBHBIE, UPPALIMOHAJIBHEBIE,
MOKa3aTelbHbIE, CTETICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUUECKUE YpPAaBHEHUS M HEPABEHCTBA, UX CHUCTEMBI;
YMEHHE OIEepUpOBaTh MOHATHSIMH: TOXKAECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH u
HEPaBEHCTB, PaBHOCUJIBHOCTb YpaBHEHHUM, HEPAaBEHCTB U CHCTEM;
YMEHHE pellaTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C IOMOILBIO
Pa3IMYHBIX NPUEMOB; pelllaTh YpaBHEHUSI, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; NPUMEHATh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelleHrs MaTeMaTHYecKUX 3ajad U 3a7ad U3 Pa3IMyHbIX olsacteit
HAyKU U peasIbHOM KHU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHS, YETHOCTh (YHKIIHH,
MEePUOJUYHOCTD QYHKIIMH, OTPaHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTD
¢GyHKIMH, OSKCTpeMyM (GYHKLIMH, HauOoJblliee M HauMEHbIIEe
3HaueHUs (YHKIUU Ha TPOMEXKYTKE, HempepbIBHAs (QYHKIHS,
acUMNTOTHI Tpaduka (yHKIUH, TepBas U BTOpas IMPOU3BOIHAS
GyHKIMHM, TEOMETPUYECKUH W (DU3UYECKUNA CMBICT TPOU3BOIHOM,
nepBooOpazHasi, ONpPENeNEHHBI HHTErpaj; YMEHHE HaXOAWTh




acUMNTOTHI rpaduka (PyHKIUH, YMEHHE BBIUUCIATH MPOM3BOIHBIC
CYMMBI, IPOU3BEICHHSI, YACTHOTO U KOMITO3UIIMU (PYHKIUH, HAXOAUTh
ypaBHEHHE KacaTelbHOW K rpaduky (yHKIUH;, YMEHHE HaXOIUTbH
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIWH; YMEHHE HCIOIb30BaATh
MPOU3BOAHYIO UISI HCCIIEOBAaHHUS (QYHKIMNA, HAXOJUTh HAaNOOJIbIINE 1
HAaMMEHBIINE 3HAYCeHUS (PYHKIMI; CTPOUTH Tpa@uKH MHOTOUYIEHOB C
UCTIOJIb30BAHUEM alllapara MaTeMaTH4ecKOoro aHaIn3a; MPUMEHSThH
NPOU3BOJHYIO  JUIS  HAaXOXJIEHHUS  HAWIYYIIero pelieHus B
NPUKJIaJHBIX, B TOM YHCJIE COLMATFHO-3KOHOMHYECKHUX M (PH3HYECKHUX
3aJadax; HaxXOJUTh IUIOMIAAM H O0BEMBI (UTYp C TOMOIIBIO
MHTErpasa; MpUBOIUTH IPUMEPHl MAaTEMAaTHYECKOTO MOJICITUPOBAHUS
C MOMOIIBIO UG hepeHIINATBHBIX YPaBHEHUN

YMeHue ornepupoBaTh MOHATHSIME: Tpaduk QyHKIMK, oOpaTHAs
GbyHKIMS, KOMIO3ULIKA QYHKIUHN, TUHEHHasS QYHKIMS, KBaJApaTHIHas
byHKIMS,  panuoHanmbHAs ~— QYHKIMS,  CTENeHHas  (QyHKIWS,
TpUroHoOMeTpuueckue GyHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMHU, TIOKa3aTenbHas W Jorapumuyeckas (yHKIUU; yMEHHE
CTPOUTH rpaUKu U3yYEHHBIX (PYHKIIMIA, BBIIOIHATH IPEO0Opa30BaHUs
rpadukoB  (QYHKIMHA, HCIOJIB30BaTh TpaduKu AN WU3YYCHHUS
MPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 3a7a4 U3 JPYTUX y4eOHBIX
MpeIMETOB W 3a/lad U3 pealbHOM KU3HU; BbIpaKaTh (opmynamu
3aBUCHUMOCTH MEXJy BEJIMYMHAMH; UCIOJIb30BaTh CBOMCTBA H
rpaduku GYHKIMHA ISl pElIeHUs YpaBHEHUN, HEPABEHCTB U 3a]a4 C
napaMmeTpamu; 1300paxxaTb Ha KOOPIUHATHON IJIOCKOCTH MHOXECTBA
pelieHnii ypaBHEHH, HEPAaBEHCTB M UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 337a4d Pa3HbIX TUIOB (B TOM YMCIE HA
MPOLIEHTHI, JOJIU U YacTH, Ha IBU)KEHUE, padoTy, CTOUMOCTh TOBapOB
U yCAOyr, HajorH, 3aJaud W3 OO0JIaCTH YNpPABJICHUS JHYHBIMU U
CeMEMHBIMU (UMHAHCAMM); COCTABIIATH BBIPAKEHUS, YPABHEHMS,
HEPABEHCTBA W HX CHUCTEMBl IO YCJIOBHMIO 3a/layd, HCCIIENOBATh
MOJy4YEHHOE PELICHNE U OLICHUBATh IPABIONOJ00HOCTh PE3YIbTATOB;
YMEHHE MOJEJINPOBATh PEaJbHbIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH;
COCTaBJISITh BBIPRXKEHUS, YPAaBHEHUS, HEPABEHCTBA U X CHUCTEMBI IO
YCIOBUIO  33Jaud, HCCIEN0BaThb  IIOCTPOEHHBIE  MOJEIH  C
UCIOJIb30BAHUEM anmnapara anredpsl, MHTEPIPETUPOBATH
MIOJIYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh TOHATUSMHU: CpelHee apudMeTHIecKoe,
MEaHuaHa, HauOoJIbIlIeE U HAUMEHDIIIEE 3HA4YCHM, padMax, JUCIICPCHs,
CTaH/IapTHOE OTKJIOHEHHUE YHCIOBOrO0 HaOOpa; yMEHHE W3BIICKaTh,
WHTEPIPETHUPOBATh HHPOPMAIINIO, TTPEICTABIICHHYIO B Ta0JIMIIaX, Ha
auarpamMmax, Tpadukax, OTPaXKaIONIyld CBOWCTBA  peadbHBIX
IIpoHEeCcCOB " ﬂBHeHHfI; MMpEaACTaBIATH I/IH(bOpMaHI/IIO C ITOMOUIBIO
TaONIUIl ¥ IUarpaMM; UCCIIEJOBATh CTAaTUCTHUYECKHUE TAHHBIE, B TOM
YuCcjie C TpPUMEHEHHEeM TpadHuuecKuX METOJIOB M DIIEKTPOHHBIX
CpencTB; Tpaduueckd HCCIeIOBaTh COBMECTHBIC HAONIONEHUS C
MOMOIIBIO JUarpamMM pacCeUBaHUsl U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHSATHUAMM: CIYYAHBIA OMBIT U CIy4YalHOE
COOBITHE, BEPOSATHOCTh CIy4ailHOrO COOBITHS; YMEHHE BBIYHMCIATDH
BEPOSTHOCTH C UCIIOJIb30BAHUEM TIpaUUECKUX METO/0B; MPUMEHSThH
(OpMYIIBI CIOKEHUSI U YMHOKEHUSI BEPOSATHOCTEH, (popMyITy MOIHOIA
BEpOSITHOCTH, ¢Gopmyny bepHymin, xomOumHaTOpHBIE (AKTBI H
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(hopMysIbI; OIICHMBATh BEPOSTHOCTH PEAIBbHBIX COOBITHH; yMEHHUE
ONepUpOBaTh MOHATUSMU: CJlIydyailHas BEJIMYWHA, paclpeeiieHue
BEPOSITHOCTEH,  MaTeMaTHYeCKoe  OXHJIAaHHWE, JUCIEPCHS |
CTaHJApTHOE  OTKJIOHEHHE CIlyJyailHOH  BeNWYHMHBI, (QYHKIUH
pacmpeiefieHdss W IUIOTHOCTH PaBHOMEPHOTO, ITOKa3aTeIbHOTO H
HOPMaJIbHOTO pachpe/iefieHnid; yMEHHE HCIOJIb30BaTh CBOWMCTBA
M3y4YEHHBIX paclpenejeHuid IS pelIeHHs 3a7ad; 3HAKOMCTBO C
MOHATHSIMH:  3aKOH  OOJIBIIUX  YHUCEN, METOJbl BBEIOOPOYHBIX
WCCIEA0OBaHUM; YMEHHE IMPUBOJIUTH MPUMEPHI TPOSBICHUS 3aKOHA
OOJBIIUX YHCET B MPHUPOJIHBIX U OOIIECTBCHHBIX SIBJICHUSAX; YMECHUE
OTICpUPOBATh  TOHATHUSAMHU: COYETAHHE, IIEPECTAHOBKA, YHCIIO
COUETAaHMUM, YHUCIO TepecTaHOBOK; OuHOM HploTOHA; yMeHue
MPUMEHITh KOMOMHATOPHBIE (DAKThl U PACCYXKACHUS AJI1 PEHICHUS
3a/1a4; OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTaBISATh
BEPOSATHOCTHYIO MOJENb U  HMHTEPIPETUPOBATH  IMOJYUYEHHBIH
pe3yabTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIa, IUIOCKUHA Yrodi,
JBYTPAHHBINA YTroJ, TPEXTPAHHBIM Yroll, CKPEIIUBAIOIIUECS MPSIMBIE,
MapajuieTbHOCTh U MEPIIEHIUKYISIPHOCTD MPSIMBIX U INIOCKOCTEH, YToJI
MEXIY MPSMBIMH, YTOJI MEXAY MPSAMOMN U MJIOCKOCTBIO, YO MEXKIY
IJIOCKOCTSIMH, PACCTOSIHME OT TOYKU [0 IUIOCKOCTH, PACCTOSTHUE
MEXAY TMPSAMBIMHU, PACCTOSHHUE MEXIY IUIOCKOCTSIMH; YMEHHE
WCIIONB30BaTh MPHU PEIICHUH 3a/lady U3ydeHHbIE (PaKThl U TEOPEMBI
TUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIETO
MHpa;  CTPOUTH  MaTeMaTU4YeCKHMe€  MOJCIM C  IOMOIIBIO
T€OMETPUUYECKUX TOHSITUA M BEIWYHWH, pellaTh CBSI3aHHBIE C HUMH
MPaKTUYECKHUE 3aaU

YMeHue onepupoBaTh NOHATHAMU: IUIOLIAb PUTYpbI, 00bEM QUTYPBI,
MHOTOTpaHHUK, IIPaBUJIBHBIN MHOT'OTpaHHUK, CCUEHHUE
MHOTOTpaHHHKA, Ky0, Mapaienenure], npusma, nupaMmua, Gurypa u
MOBEPXHOCTh BpallleHHs], LWINHAP, KOHYyc, Iap, cdepa, miomab
chepbl, IUIOUIA[b IOBEPXHOCTH MHUPaMHIbI, NPU3MBI, KOHYCa,
HUIMHApa, O00bEM Ky0a, MNPAMOYTOJIBHOTO Mapajulelenunena,
MUpaMHIbl, TPU3MBI, I[WIKMHApPA, KOHyca, IIapa, pa3BEpTKa
MIOBEPXHOCTHU, CEYEHUSI KOHYCA U LWJINHAPA, TapAJIJIEIIbHBIE OCH WU
OCHOBAHHIO, CEYEHHWE Ilapa, IUIOCKOCTh, Kacaromascs cepsl,
LWIMHIpA, KOHYCAa, YMEHHE CTPOUTh CEUYEHHE MHOIOTPaHHUKA,
n300pakaTh MHOTOTPaHHUKH, QUTYpPBI U TIOBEPXHOCTH BpallleHUs, UX
CEUEHHUs, B TOM YHCJIE C IIOMOIIbIO 3JIEKTPOHHBIX CPENCTB; YMEHHUE
MPUMEHSTh CBOMCTBa TE€OMETPUYECKUX (UTYP, CAMOCTOSITEIHLHO
(dbopMyIMpOBaTh ONpeAENeHUs H3y4aeMbIX (UTyp, BBIABUIaTh
TUIOTE3bl O CBOMCTBAaX M MpH3HAKaX TIeOMETPUYEcCKHX Guryp,
O00OCHOBBIBATH ~ WJIM  ONPOBEPraTh MX; YMEHHE IPOBOJIUTH
KJIacCUpUKaLKI0 (QUIyp MO pa3iIuyHbIM IPHU3HAKaM, BBINOIHSTDH
HE00XOAMMBIE TOTIOJTHUTEIIbHBIE TOCTPOCHUS

11

YMenue OncpupoBaTh MNOHATUAMU: [ABUKCHHUC B MPOCTPAHCTBC,
napauIeIbHBINA IEPEHOC, CHMMETPHS Ha INIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOAO0MS, MOAOOHBIE (UTYpBI; YyMEHUE
pacno3HaBaTh paBHBIE U MMOO00HBIE (PUTYPHL, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BAaTh FT€OMETPUUECKUE OTHOIICHUS




MIpU PELICHUU 3a/1a4y; HAXOJUTh '€OMETPUUECKHE BEMYUHBI (JJIUHA,
yroJ, IUIONaab, 00BEM) NMPHU PELICHWU 3aJad U3 JPYIHX y4eOHBIX
MpeIMETOB W W3 pealbHOM JKU3HU; YMEHHE  BBIUUCISTH
TeOMETPUUYECKUE BEIMYMHBI (JTHHA, YTOJI, TUIOIIA b, 00bEM, IO
MMOBEPXHOCTH), UCHOJB3Ysl U3YYEHHbIE (HOPMYJBI U METOJbl, B TOM
gpce: IUION[aAh TIOBEPXHOCTH THPAMHIBI, TPU3MBI, KOHYCa,
UWIMHApA, IUlomangs cdepbl; 00bEM  Kyba, MPSIMOYTOJIBHOTO
napajieNienumnena, TUpaMuIbl, MPU3MbI, NWIHHIPA, KOHYycCa, IIapa;
YMEHHE HaxOJIUTh OTHOIIICHHE 00BEMOB MTOT00HBIX (PUTYD

12

YMeHune omnepupoBaTh IMOHATHUSIMH: TPSMOYrojibHAs CHCTEMa
KOOpJIWHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPIMHATHI BEKTOpA,
CyMMa BEKTOpPOB, IMPOU3BEACHHE BEKTOpa HAa YHCIO, Pa3IOKEHHE
BEKTOpa 1O 0asWcy, CKaJIIpHOE TPOM3BEICHUE, BEKTOPHOE
MPOU3BE/ICHNE, YroJ MEXIy BEKTOpaMH;, yMEHHE HCIIOIb30BaTh
BEKTOPHBIA U KOOPJIWHATHBIA METOJ JUIsl PEHICHUS TE€OMETPUUECKUX
3a/1a4 U 3a]1a4 JPYTUX y4eOHbIX MPEAMETOB
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YMeHue BbIOMpAaTh TMOAXOIAMIMKA METOJ Ui pEIIeHHs 3ajadu;
IIOHMMAaHUE 3HAYMMOCTHM MaTeMaTUKH B W3YYEHHUU IPUPOIHBIX H
OOLIECTBEHHBIX IIPOLIECCOB M SBJIEHUM; YMEHHE PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB MaTE€MaTHKU B MCKYCCTBE, YMEHHE IPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITHM pPOCCUHCKOM M MHUPOBOU
MaTEMaTHYECKON HAYKH

IHHEPEYEHbB 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BIYUCICHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3sHaku AeITMMOCTH UEIbIX YUCEI

12 Pannonanbupie uyncna. OOBIKHOBEHHbBIE M JECATHYHBIE JIPOOM, IMPOLIEHTHI,
OeCKOHEUHbIEe IEPUOUUECKUE IPOOH

13 ApudpmeTnueckuii  KOpeHb ~ HarTypajibHOW  crtemeHu.  JleiictBus ¢
apu(MeTHYECKUMH KOPHIMHU HaTypalbHOH cTEeNeHH

14 Crenenp ¢ nensiM mnokaszareneM. CTeneHb € pPalMOHAIBbHBIM I1OKa3aTeleM.
CBoiicTBa CTENEHN

15 CuHyC, KOCUHYC M TaHI€HC YHCJIOBOTIO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
ApKTAHT€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm umcna. /lecATH4YHbIE U HATYypaJIbHbIE JOrapu(pMbl
JeiicTBuTenpHble uncia. ApupMeTHYEcKHe Omepanuu ¢ JAeWCTBUTEIbHBIMU

1.7 yrcnamu. [IpuOarmKkEHHBIC BBIYMCICHHS, MPaBIJIa OKPYTJIICHUsS, MPUKHIKA U
OLIEHKA Pe3yJIbTaTa BHIUMCICHUH

1.8 [TpeoOpazoBaHye BEIPAKCHHH

1.9 KommiekcHbie uncna

2 YpaBHeHUs 1 HEpaBEHCTBA

2.1 Ilenbie 1 IpOOHO-palMOHATIBLHBIC YPaBHEHUS

2.2 WppanronanbHpie ypaBHEHHS

2.3 TpuronomeTpudeckue ypaBHEHH

2.4 [Toka3zaTenbHbIE U JOTApUPMHUUECKUE YPABHEHHS

2.5 Lenble u 1poOHO-paIIOHANBHBIE HEPABEHCTBA




2.6

WppanmonanbHble HEpaBeHCTBA

2.7 ITokazaTenbpHbIC U JOorapuhMHUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckrue HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
211 Matpuia cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl
3 OyHKIUHU U TpadUKa
31 OynK1us, crocoos! 3ananus pyHkun. ['padux ¢pynkiun. Bzanmuo oopaTHble
byakuun. YérHple n HeYéTHBIC QyHKIMH. [leproauyeckue GyHKIIN
Ob6nactp ompezneneHuss ¥ MHOXKECTBO 3HadeHWU (yHkiuu. Hymn ¢yHkuuu.
39 [TpomexxyTku 3HaKONMOCTOSIHCTBA. IIpoMeXyTKM MOHOTOHHOCTH (YHKLHUU.
MaxkcumMyMbl 1 MUHUMYMBI (yHKIMHA. Hanbospiee 1 HamMeHbIIee 3HaYeHUe
(GYHKLHU Ha IPOMEKYTKE
33 CrenenHas (yHKIMS ¢ HaTypajbHBIM U IIeJbIM IoKa3aTeneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Toka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmidi. CBOHCTBa (GYHKIHUH,
HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATEILHOCTEH
38 Apudmerndeckass W TeoMmeTpuyeckas mnporpeccun. DopMmyna CIOXHBIX
IPOILICHTOB
4 Hauana mareMaTHueCKOro aHajin3a
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoiHbIE SIEMEHTAPHBIX (HYHKINH
[TpuMeHeHne NPOU3BOTHON K HMCCIEIOBaHUIO (YHKIMH HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxaeHne HanbombIIero 1 HaMMEeHbIIEero 3HaueHus (QyHKIUN
Ha OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
) MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiITHOCTh M cTaTUCTHKA
6.1 OmnwucarenpHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BPALICHUS
7.5 KoopauHatel 1 BEKTOPHI




