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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblli Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIYOJEHHOTO YpPOBHS SIBISIETCS
IPOIOJDKEHUEM U PA3BUTUEM OJIHOMMEHHOI'O y4eOHOro Kypca yriyOnE€HHOro ypOBHS Ha ypOBHE
cpeaHero oouiero oOpa3zoBaHMsA. Y4YeOHBIH Kypc MNpenHa3HadeH Uil (opMUpOBaHUS Y
00y4aroluXxcsl CTAaTUCTUYECKOW KYJNbTYpPbl M IOHMMAHHS pOJIM TEOPUU BEPOSTHOCTEM Kak
MaTeMaTHYECKOTO MHCTPYMEHTA JJIsl M3y4YCHHS CIYYalHBIX COOBITHI, BEIMYHH M IPOIECCOB.
[Tpu u3ydeHnu Kypca oOoramaroTcs HpeACTaBICHUs O0YYarOUIMXCS O METOAAX HCCIIEIOBaHUS
U3MEHYMBOTO MHpA, Pa3BUBAECTCA IMOHMMAHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTUYEeCKUX
METOJOB IO3HAHHUA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copnepxanne y4eOHOIO Kypca HalpaBiI€HO Ha 3aKpelyieHHe 3HAHUH, MOJyYE€HHBIX MpHU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O 0011ero oOpa3oBaHus, U HA pa3BUTHE NPEACTABICHUN O
CIIy4aiHbIX BEIMUYMHAX M B3aMMOCBA3SX MEXIYy HUMH Ha BaXXHBIX IIPUMEPaX, CEO)KETbI KOTOPBIX
HOYEPIHYTHI U3 OKPYXKAIOIIero Mupa. B pesynbprare y 00y4yaromuxcsi JOJKHO ChPOPMUPOBATHCS
npeicTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTHYeCKMX MOJAENX,
UCMOJNb3YeMBbIX  JIIsl  ONUCAaHMS AHTPOINOMETPUYECKUX M JeMOorpauyeckux BeJIWYMH,
NOTPEIIHOCTe B PAa3UYHBIE pOJAa HW3MEPEHHAX, JUIUTEIHHOCTH O€30TKa3HOW paboTHI
TEXHUUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHM M IPOLECCOB B OOIIECTBE.
VYuebHblil Kypc sBisiercss 0a30d UIsi OCBOEHHUS BEPOSTHOCTHO-CTATUCTMYECKMX METOJIOB,
HEOOXO/IMMBIX CIELUAINCTAM HE TOJIBKO MHKEHEPHBIX CIIEUATbHOCTEH, HO TaK)Ke COLUAIbHBIX
U TCUXOJOTMYECKHX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAUUTEIHHOH Mepe
UCIONB3YIOT anmapar aHajiu3a OoJbIIMX JaHHBIX. lleHTpanbHyr0 4YacTh ydeOHOro Kypca
3aHHMaeT OOCYXJeHUEe 3aKOHa OONbIIMX Yucel — (YyHIAMEHTAJIbHOTO 3aKOHAa MPUPOJBI,
UMEIOILEro MaTeMaTHYeCcKyto (hOpMalIn3aLuIo.

B cooTBercTBUUM € yKa3aHHBIMHU IIEJIIMU B CTPYKType yuyeOHOro kypca «BeposTHOCTh u
CTaTHCTHKa» Ha YriayOJIEHHOM YpOBHE BBIIEJICHBl OCHOBHBIE COJIEp)KaTENIbHbIE JIMHUU:
«Cny4aiiHble cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIN Kypc BKJIIOYEHBI 3JIEMEHTbI TE€OpHUH IpadoB U
TEOPHH MHOKECTB, HEOOXOIUMBIE JIUIsl MTOJIHOLIEHHOT'O OCBOGHUS MaTepHalia JaHHOro y4eOHOro
Kypca U CMEKHBIX MaTeMaTHUYECKUX y4EOHBIX KYypPCOB.

Copnepxanne nuHUM «ClydailHble COOBITHS M BEPOSITHOCTH» CIYKUT OCHOBOW st
(dopMHpOBaHUS TPEJCTABICHUH O paclpelielieHnd BEPOSTHOCTEH MEXIy 3HAaYCHUSIMHU
CIIy4alHbIX BEJWYMH. BakHyl0 4acThb B 3TOH COAEpPKATEIBHON JMHUM 3aHUMAET HU3y4EHHE
F€OMETPUYECKOT0 U OMHOMHAIBHOTO paclpeieNeHuil ¥ 3HAaKOMCTBO C HMX HEMpepbIBHBIMU
aHAJIOTaMHU — MOKa3aTeIbHBIM U HOPMAJIbHBIM pacIpeieIeHUSIMHU.

Tembl, CBA3aHHBIE C HENPEPBHIBHBIMU CIy4YallHBIMH BEIMYMHAMU WU PACHpPEICIICHUSMU,
aKIEHTUPYIOT BHHUMaHHE OOYyYaloIUXCs HAa ONHCAHWU W H3YYEHUH CIIy4yalHBIX SIBICHUH C
MOMOIUIbI0 HemNpepbIBHBIX (yHKIUI. OCHOBHOE BHHUMAaHHE YHAEISETCS MOKa3aTelbHOMY U
HOPMaJIbHOMY PacIpEICICHUSM.

B ydeGHOM Kypce mpeaycMaTpuBaeTCsi O3HAKOMUTEIBHOE HM3YYCHHUE CBS3H MEXKIY
CIIydyaiiHBIMU BEJTMYMHAMH U ONHCAHHE TON CBSI3U C MOMOIIBbIO KO3 (UIIMEHTa KOPPESIIUU U
€ro BBIOOPOYHOIO aHajora. OTH D3JEMEHThl COJEpXKaHMUA pPAa3BUBAIOT TeMy «Jlnarpammbl
pacceuBaHMs», HM3YyYEHHYI0 Ha YPOBHE OCHOBHOIO 0OLIEro o0pa3oBaHMs, U BO MHOIOM
OTNHPAIOTCS Ha CBEJICHUS U3 KypCOB alnreOpsl M T€OMETPHUH.



Emé oaun sneMeHT copep:kaHusl, KOTOPBIN MpeasaraeTcsi Ha 03HAKOMUTEILHOM YPOBHE —
MOCIIE0BATEIHPHOCTh CIIYYaliHBIX HE3aBUCHUMBIX COOBITHH, HACTYHAIONIMX B €UHUIY BPEMECHHU.
O3HakoMJIEHHE C paclpe/e]ICHUEM BEPOATHOCTEH KOJMYECTBA TAKUX COOBITUM HOCHUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4eOHbIe CIEIUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJIOTHEH U
YIPaBJICHUEM.

Ha wmsydenne ydueOHOro Kypca «BeposTHOCTh M CTaTHCTHKa» Ha YIIIYOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, csa3ubli rpad, mytu B rpade: mukiabl u nenu. CteneHb (BaJ€HTHOCTH) BEPIIUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyyaliHple SKCTIEpUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BepositHOCTh ciydyailHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAaPHBIMU COOBITUSIMHU.

Omnepauuu Haj COOBITHSMH: IEepecedeHue, 0ObeIUHEHHE, MPOTHUBOIOIOKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmyra cloKeHUs BEPOATHOCTEM.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO CydyallHOIO HKCIIEpUMEHTA.
®opmyna noiaHoi BepoaTtHocTH. Dopmyna baiieca. HezaBucumbie coObITHS.

bunapHbIii ciiydaliHbIM ONBIT (MCTIBITAaHKE), YCIIEX U HeyAada. He3aBUCHMBbIE UCTIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUI 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna ounoma HeroToHa.

Cepusi He3aBucHUMBIX wHcnbiTaHui bepuymnu. CryuailiHelii BBHIOOp W3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamu. buHapHas ciydaiiHas BenuunHa. [Ipumepst
pacripe/ielieHuil, B TOM 4HCiie TeOMETPHUECKOe U OMHOMHUAIBHOE.

CoBMecTHOE pacnpeleNeHHe JByX ClydalHbIX BenuduH. HesaBucumble ciydaiiHble
BeIMUYMHbL. MaremMaTHueckoe OXHJaHWe clydyailHOM BenuuuHbl (pacnpenenenus). [Ipumepst
IPUMEHEHHUS MaTeMaTH4YecKoro OXuJaHus (cTpaxoBaHue, JjoTepesd). MaTemaruueckoe
OKu/laHue OMHApHOW ciy4aiiHOM BenMuuHBI. MaTeMaTH4ecKoe OKUAAHUE CYMMBbI CIy4alHBIX
BeIMYMH. MaTtemaTHuyeckoe 0XH11aHue FreOMETPUUECKOro 1 OMHOMHMAIBHOIO paclpeieeHuH.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHUE CIy4YalHOW BETWYMHBI (pacmpenesieHus).
Hucniepcusi OMHapHOW ClydyailHOW BEJMYMHBI. MaTemMaTH4ecKoe OXKUJAaHWUE IMPOU3BEICHUS U
JUCIIEPCUsl CYMMBI HE3aBUCUMBIX CITydalHBIX BEIWYMH. J(ucnepcus U CTaHAapTHOE OTKIOHEHHE
OMHOMMAJIBHOTO pacmpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKJIOHEHHE TeOMETPUYECKOro
pacnpeneneHus.

11 KJIACC

HepasenctBo UYeOwiméBa. Teopema YeObiméBa. Teopema bepHymnu. 3akoH O0ibIInx
yucen. BpiOopounslif meron wuccinenoBaHuil. Bribopounsle xapaktepucTuku. OleHMBaHUE
BEPOATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEHIIMX TUIIOTE3 C MOMOUIBIO
W3YYEHHBIX paclpeleICHNN.

HenpepeiBHble citydaiinble BenuuuHbl. [Ipumepsl. DyHKIUSA IUIOTHOCTH BEPOSTHOCTHU
pacnpezneneHus. PaBHOMEpHOE pacHpeleleHHEe M €ro CBOMCTBA. 3ajaud, NPUBOJALIME K
IIOKA3aTeNbHOMY PACHpPENElICHHI0. 3ajadd, MPUBOMAIIME K HOPMAJIBbHOMY PACIpPEACICHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTH I10KA3aTENIbHOIO pachpeieneHus, (yHKIHS IUIOTHOCTH
BEPOSITHOCTH HOPMAaJIBHOIO pactpezeieHus. OyHKIMsa IUIOTHOCTH U CBOWCTBA HOPMAaJIbHOTO
pacupeneneHus.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajauu, NPUBOIALIME K
pacnpenenenuto Ilyaccona.



KoBapuanust nByx ciydaiHeix BeauunH. KoapdunmeHT IuHEHHON KOppessIuu.
CoBmecTHBIC HAOMIOEHNS IBYX BeIHYMH. BoiOopounsiii koahdunuent koppensiuuu. Pasnudne
MEXYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINUX KBAaJPATOB.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIEHAa POCCHUHCKOro OOIEeCTBa, MPEACTABICHHE O MaTEMaTHUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C X (PYHKIUSIMU H Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKu U JESTENbHOCTBIO YYEHOrO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOHYMBOTO OyIyIIEro;

4) 3cTEeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHATHHA U OTAbIXA, peryisipHas (pusudeckas akTHUBHOCTb ),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, HHTEpEC K pa3iuuHbIM cdepam
mpohecCHOHANBEHOM JeSTeNFHOCTH, CBSI3aHHBIM C MAaTeMaTUKON M e€ MPHIOKECHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTHMYECKHX  Mpo0jeM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKAloUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE ~MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMATUKH U MATEMAaTUYECKOU KyJIbTYpPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue geiicTBus:

BBIABJIATE MW XaPAKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATEMAaTUYCCKHUX O6’I)GKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHMS, KPUTEPUHU IPOBOAUMMOIO aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, Ha6JIIOI[eHI/I$[X u YTBCPKACHUAX, npeajiaratb KpUTCpUun JJIS BBISIBIICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C MCIHOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKICHUU (IIpsIMbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelIcHuA, BBI6I/IpaTB Hauboee HOI[XO)ISIHII/Iﬁ C yLIéTOM CaMOCTOATCIBHO BBIJICJICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBHUCHMOCTEH MCXKOY O6'BGKTaMI/I, ABJICHUSAMH, IIPOLECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATh 000OIIEHUS U BBIBOJBI MO pe3yJibTaTaM IMPOBEAEHHOIO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTHC IIPOLECCA, a TAKKE BbIABHUIaTh MPCAIIOIOXKCHUA O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnpopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA Ha BOIPOC U JJIS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYIHPOBATh CYXKICHHS B COOTBETCTBHM C YCIOBUSMH M ILEISIMHU
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pCelICHHUA 3adadd, KOMMCHTUPOBATH HOHy‘-ICHHBIfI
pe3yibTar;

B XO0Jle 00CYXIEHHS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXTaeMOIl TEMbI, MPOOIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
NO3HIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHHS,

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHUS

Camoopranuzanus:

COCTaBIATh IUIAH, AITOPUTM pEILIECHHUS 3ajaud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH MO3HABATENBHON pedIeKCHU KaK OCO3HAHUS COBEPIAEMbIX JEeWCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNs MAaTeMaTHIECKOW 3a/1auu;

MPeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HpPHU PEIICHUH 3a/layd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAHJIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa I M YCJIOBHSM, OOBSICHITh MPUYUHBI
JTOCTHIKEHHUS WM HEAOCTH)KCHUS PE3yIbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, IaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

MOHMMATh M UCIOJh30BaTh MPEHMYIIECTBA KOMAHJHONH W MHIUBUAYATBHOW paOdOTHI TpH
pelieHuy y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JEATEeIbHOCTH, IUIaHUPOBAThH
OpTaHM3AIMI0 COBMECTHON paboThI, paclpeleniaTh BUABI paboT, AOTOBApUBATHCSA, 00CYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPynmoBbIX (opmax paboThl (0OCYKaeHUs, OOMEH MHEHHH, «MO3TOBbHIE
HITYPMBD» U WHBIC), BBHITIONHSATH CBOKO YacTh PabOTHl U KOOPAWHHUPOBATH CBOU JEHCTBUS C
IPYTMMH YJICHaMHd KOMAaHIbBI, OLIEHWBAaTh KAayeCTBO CBOETO BKIaJa B OOIIMIA MPOIYKT IO
KpUTEepUsM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CBOOOJTHO OTIEPHPOBATH MOHATHIAMHU: Tpad, MIOCKUH rpad, cBs3HbIN rpad, myTs B rpade,
LleNb, LIUKIL, IEPEBO, CTENIEHb BEPILLUUHBI, JEPEBO CIyYalHOTO SKCIIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: CIyYalHbIM SKCHEpUMEHT (OmIbIT), Cly4yailHoe
coOBITHE, 3JIEMEHTApHOE cllyyailHoe COObITHE (3JIEMEHTapHbI MCXOJ) CIIy4allHOI'O OIIbITa,
HaXOJUTb BEPOSITHOCTU COOBITUH B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMY;

HAXOIUTh U (POPMYTUpPOBATH COOBITHS: TNEpeceueHue, OObEIMHEHUE ITaHHBIX COOBITHH,
coObITHE, NPOTUBOIOJIOXKHOE JAaHHOMY, HCIOJb30BaTh AMArpamMMmbl Oiiiepa, KOOpAMHATHYIO
OpSAMYyI0 I peLIeHHs 3a/ad, I10JIb30BaThCsl (OPMYIION CIIOKEHHUS BEpOSITHOCTEH JUis
BEPOATHOCTEN JIBYX U TPEX CIy4YalHbIX COOBITUM;

OIEpUpOBaTh MOHATHUAMHU: YCIOBHAasi BEPOSITHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYalHOI0 HKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITUI €
IOMOIIBIO NpaBWJIa YMHOXKEHUS, JIepeBa CIy4alHOIO OIbITA, UCHOJIb30BATh (POPMYIY MOJHOU
BeposTHOCTH, (popmyny baifeca mpu perneHun 3amad, onpeesiTh He3aBUCUMOCTh COOBITHIA 110
(dopMyJie ¥ 10 OpraHU3allK CIy4ailHOro SKCIIEPUMEHTA;

OPUMEHATh M3Y4YEHHblE KOMOMHATOpHbIE (OPMYNbl JJsl TEPEUUCIIEHUS 3IIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITUHM ClIy4alHOrO OMNbITa, pEUIeHUs 3ajad 10 TEeopuu
BEPOSITHOCTEM;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: OMHAPHBIN CIy4alHBIA OMBIT (MCIBITAHUE), YCIIEX U
HeyJaya, He3aBUCHMbIE HCIBITAHUS, CEPHsl UCHBITAHUN, HAXOAUTh BEPOSATHOCTU COOBITHH: B
CEpHUH UCTBITAaHUI 1O IEPBOTO YCIEXa, B CEPUM UCIBITAHUN BepHyIM, B OIBITE, CBA3aHHOM CO
CITy4aliHbIM BEIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOAHO  ONEpUpOBaTh  MOHATHSAMM:  ClydailHass  BEJIMYMHA,  paclpelesieHue
BEPOSTHOCTEH, IUarpaMMa pacrpesieieHusi, OMHapHas ciyd4aiiHas BeJIMYMHA, T€OMETPHYECKOe,
OMHOMMAJIBHOE paclpeieeHue;

ONEepUpPOBaTh MOHATHUSIMU: COBMECTHOE pacCIpesieleHHe [BYX CIIy4alHbIX BEJIUYMH,
MCIIOJIb30BaTh TaOJIUIy COBMECTHOI'O paclpeieieHus ABYX CIy4yallHbIX BEJIMYUH AJIs BbIACICHUS
pacnpeneneHuss  KaXKJIOM  BEIMYUHBI,  ONPEIEICHHS  HE3aBUCUMOCTH  CIIy4aWHBIX
BEJIMYHMH;CBOOOHO ONEPUPOBATh MOHATHEM MaTEeMaTHUYECKOT0 0KUJaHUS CITy4aifHOW BETMYUHBI
(pacnpenenenus), NMPUMEHSATh CBOMCTBA MAaTEMaTHYECKOIO OKUIAHMS IPH PEIIeHHUH 3ajad,
BBIUHCIISTh MaTEMaTHUYECKOE OKUIaHHEe OMHOMHUAIBHOIO UM T€OMETPUYECKOro paclpeaeseHuil;
CBOOOJHO ONEpPUPOBATh MMOHATUSAMH: JUCHEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE CllydyailHOM
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUHU CIIydyailHOM BeNWYHMHBI (pacrpeleNeHus) Mpu
pelleHun 3a/iad, BBIYUCIATH TUCHEPCHUI0 M CTAHAApTHOE OTKJIOHEHHE TIE€OMETPUYECKOro u
OMHOMHUAIBHOTO paclpeaeeHuH.

K xonmy 11 ki1acca o0yyaromuiicss HAyYUuTCS:

BBIYUCIIAATh  BBHIOOPOYHBIE XapaKTEPUCTUKU TIO JIaHHOW BBIOOPKE U OIICHMBATh
XapaKTepUCTHUKU TE€HEpPAIbHONM COBOKYIMHOCTH [AHHBIX MO BBIOOPOUYHBIM XapaKTEPUCTUKAM.
OueHuBaTh BEPOSTHOCTU COOBITUH M TPOBEPSATh MPOCTEHIINE CTATUCTUYECKUE TUIOTE3bI,
10JIb3YSICh U3YYEHHBIMH PaCPECIICHUSIMU;

IPUBOIUTH NPUMEPHI 337ad, MNPUBOAAIIMX K IOKA3aTEIbHOMY paclpeAeiieHuIo, 3ajad,
IPUBOAALIMX K HOPMaJIbHOMY pactipenesneHuto. OnepupoBarh MOHATUAMU: (DYHKIMS INIOTHOCTH
BEPOSITHOCTH MOKA3aTEJILHOTO paclpesieNeHus, GyHKIUsS IIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacripenenieHusi, (pyHKIHMS TMIOTHOCTH MU CBOWCTBAa HOPMAJIBHOTO paclpellesIeHus ;0NpeieNiTh
KO3 PHUIMEHT TUHEHHON KOPPETALMH, BBIOOPOUHBIN KOI(PDUIIMEHT KOPPEISALIHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanyectBo yacos
HaumeHoBaHue pa3jiejioB U TeM DJieKTpoHHbIe (1uppoBbIE)
Ne i/m KoHTpoabHbIe
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI
1 DneMeHTHl Teopuu TpadoB 3
5 Cry4aiiHbIC OIIBITHI, CITy4aiiHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHI
Omneparuu HaJ MHOKECTBAMHU U
3 coObITHsIMH. CII0KEHHE 1 YMHOKEHUE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
He3zaBucumeble coObITUs
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocienoBaTeNbHBIX UCTIBITAHUH.
5 Wcnsitanusa bepaymnnu. Cinydaiinelii BeIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyuaiiHble BEJIMUUHBI U PACTIPENETICHUS 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




11 KJIACC

KosmnuecTBo yacos
HaumeHoBaHue pa3iesioB H TeM DJieKTpoHHbIE (1IH(pPOBbHIE)
Ne n/m KoHTposbHbIe
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI
1 3aK0oH OOJIBIITUX YHCETT 5
2 DJIeMEHThl MATEMATHUECKOM CTATUCTHKHU
HenpepbiBHbIE CiTydaliHbIE BEIIMYUHBI
3 (pacnipeneneHus ), IoKa3aTeIbHOE U 4
HOPMAJIbHOE paclpeaeieHuUs
4 Pacnpenenenne Ilyaccona 2
CBsI3b MEX/y CIIYYalHBIMU BETHYMHAMU 6
O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

I'pad, cBsa3HbIil rpad, npeacTaBieHue
3aJ1a49M ¢ MOMOIIBIO Tpada

Crenenb (BaJIeHTHOCTb) BepiiuHbL. [1yTh
B rpade. Llenu u nuxiibl

I'padsr Ha TOCKOCTH. [lepeBo
CIIy4allHOTO SKCIIEpUMEHTA

CnydJaiiHbIe SKCTICPUMEHTHI (OTIBITHI) U
ciydaiiHble COOBITHS. DIeMEHTapHbIC
COOBITHSI (MCXOIBI)

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSMU

BeposiTHOCTB clydaiiHOTO COOBITHS.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITUSMHU

[Tepeceuenne, 00beTMHECHIE MHOKECTB U
COOBITHIA, TPOTUBOTOJIOKHBIE COOBITHSI.
dopmyiia CI0KEHUS BEPOATHOCTEN

YcaoBHas BCPOSATHOCTD. YMHOXKEHHE




BeposATHOCTE. DopMyJia yCIOBHOM
BEPOATHOCTH

VYcnoBHas BEpOSITHOCTh. Y MHOKEHHUE

9 BeposATHOCTE. DopMyJia yCIOBHOM
BEPOATHOCTH

10 ®dopmysa NOJHONU BEPOATHOCTH

1 ®opmyia baiieca. HezaBucumbie
coObITHS

12 KomOuHaTopHoe mpaBUio yMHOXKEHHUS.
[lepecTanoBku U pakTopuan

13 Uucno coueranuii. Tpeyronpauk [Tackamns

14 ®opmyna bunoma HeroTona
KonTtponpsHas padora Nel: "I'padpsl,

15 BEpPOSITHOCTH, MHOYKECTBA,
KoMOHHaTopuka"
buHapHBIN Cily4ailHBIA OIBIT
(ucmipITaHue), ycrex U HeyJaya.

16 He3aBucumsle ucnbitanus. Cepus
HE3aBUCHMBIX UCTIBITAHUH J10 TIEPBOTO
ycnexa

17 Cepust He3aBUCUMBIX UCTIBITAHUH J10
IIEPBOrO ycrexa

18 Cepust He3aBUCUMBIX UCTIBITAHUN
bepnymm

19 Crny4aiiHblii BEIOOp M3 KOHEUHOM
COBOKYITHOCTH

20 [IpakTuueckas paboTa ¢ UCIOIB30BaHHEM

AJIEKTPOHHBIX TAOJIUII




21

Cnyuaiinas BenuuuHa. Pactipenenenue
BeposATHOCTEH. Jlnarpamma
pacnpezeneHus

22

Onepanuu HaJl CIy4aiHbBIMU
BennunHamu. [Ipumepsl pactipeieieHui.
bunapnas cirydaiinas Beau4uHa

23

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHue

24

MareMaTtnueckoe 0KMIaHUE CIIy9aliHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JIBYX CIIy4alHbIX BEJIMYMH

25

He3aBucumsble ciyyaliHble BETUUYHUHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTHueckoe 0KuaHue OUHaApHOM
CIy4yallHO! BEJIUYHHBI

26

Marematnueckoe 0KUIaHUE
reoMEeTPUYECKOro 1 OMHOMHAIBHOTO
pacpeneneHun

27

I[I/ICHepCI/ISI " CTaHAAPTHOC OTKIJIIOHCHUC

28

Jucnepcust OMHApHOM cirydaitHON
BeIM4MHbL. CBOWCTBA JUCTIEPCUU

29

MareMaTrudeckoe OXXHNAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HE3aBUCHMBbIX CﬂyqaﬁHBIX BCJIMYUH

30

Jucnepcust GMHOMUATBHOTO
pacnpenenenus. [Ipaktuueckas padota ¢
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUIY

31

Hucnepcust u cTaHAapTHOE OTKJIOHCHHE




TCOMETPHUICCKOI'0 paCIIpCaACICHHA. .
HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BaHHUEM
OJICKTPOHHBIX Ta6J'II/ILI

32 O000111eHrEe U cCUCTEMATU3aLMs 3HAHUN 1
Kontponbnas padora Ne2: "McnbiTanus
33 bepnymnu. CrydaifHple BETUYUHBI U 1
pactipenenenus"
34 O0o01IeHNe U CHCTeMAaTU3alns 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

HepasencrBo YeObimena. Teopema
UYeonimena. Teopema bepuymiu. 3akon
OOJIBIINX YHCET

Hepasencro Yebnimena. Teopema
YeoOnimeBa. Teopema bepuyminu. 3akoH
OO0JIBIINX YKCeT

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
OO0JIBIINX YKCeT

Br160opouHbIif METO MiCCIeOBaHUN

HpaKTI/I‘IeCKaH pa60Ta C UCITIOJIb30BAHHUECM
SJICKTPOHHBIX Ta6J'II/II_[

I'enepasibHast COBOKYITHOCTb U CIIy4aiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctukamu. OlleHKa CpeHETo U
JUCIIEPCUU TeHEPAIbHOM COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

['enepanbHast COBOKYITHOCTD U CiTy4aiiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTukamu. OLleHKa CpEHETO U
JCIIEPCUU TEHEPATIbHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHuBaHUE BEPOSITHOCTEH COOBITUH 11O
BBIOOpKE

Cratucruueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C IOMOIIBIO CBOICTB
M3Y4YEHHBIX pacrpeesieHuit

10

Cratucruueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C TOMOILBIO CBOMCTB
M3YYEHHBIX pacIpenesIeHuN

11

[IpakTrueckas paboTa ¢ HCIOIb30BaHUEM
AJEKTPOHHBIX TaOJIHUIL

12

[IpuMepsl HENPEPBIBHBIX CIIy4anHbIX
BesanYuH. OYHKIUSA IITIOTHOCTH
BEPOSTHOCTH

13

PaBHOoMepHOEe pactipenenenue. [Ipumepsl
3aaa4, MPpUBOAAIINX K ITOKA3aTCIIbHOMY U K
HOPMAaJIbHOMY pacIlpeeIeHUsIM

14

qDYHKI_II/ISI IJIOTHOCTHU BEPOATHOCTHU
IOKa3aTCJIbHOTO paCclpCACICHUA

15

CDYHKI_II/ISI IJIOTHOCTHU BEPOATHOCTHU
HOPMAJIBHOT'O PAaCTIpCACIICHUA

16

ITocnenoBarenbHOCTh OTMHOYHBIX
He3aBUCUMBIX coObITHil. [TpuMmep 3a1aun,
NIpUBOALIEH K pacnpenenenuto Ilyaccona

17

HpaKTI/I‘{CCKaH pa60Ta C UCIIOJIb30BAHHUECM
QJICKTPOHHBIX Ta6J'II/II_[

18

KoBapuanus 1ByX ciy4dailHbIX BETUYHH.
Koaddunuent xoppensauuu

19

CoBMecTHBIC HAOTIOIEHUS TIBYX BEIMYNH




20

Br16opounbiii K03 PUITUEHT KOPpEIIUn

Paznuuue Mex 1y TMHEHHON CBS3BIO U

21 MIPUYHUHHO-CJIEICTBEHHOM CBSI3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ UCIOIB30BAaHUEM
ANEKTPOHHBIX TaOJIHNIL
[IpencraBienue JaHHBIX C TOMOLIBIO

24 TaOJIUI] M TUarpamMM, OIHcaTeIbHas
CTaTUCTUKA

o5 OMBITH ¢ PABHOBO3MOKHBIMH
3JI€MEHTapHBIMU COOBITUAMHU

26 Brruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHHEM (HOpMYIT
Brruncnenue BeposiTHOCTEN COOBITUI C

97 MIPUMEHEHHEM IpaUuecKuX METO/0B:
KOOpJMHATHAs MpsiMasi, IepeBo, AuarpaMmma
Olinepa

28 Crny4daiiHble BETUYUHBI U pacipeieNeHus

29 MaremaTH4ecKo€e OKHUIAHUE CIyYalHON
BEJTMYUHBI

30 MaremaTu4yecKoe OKUIAHUE CIyYalHOU
BEJTMYUHBI

31 KonrponsHas pabdora: "BeposTHOCTh U
CTaTUCTUKA"
Brruucnienue BeposiTHOCTEH cOOBITHI C

32 pUMeHeHHeM (GopMyIl U TpapuuecKux

METOJ0B




Brruucienue BepoITHOCTEH COOBITHIM €

33 npuMeHeHueM GpopmMyi U rpapuIecKux 1
METOJIOB
CityyaliHble BEJIMYMHBI U pACIPEICIICHHUS.
34 MareMaTuueckoe OKHIaHHEe CITydaliHON 1
BEJTUYHUHBI
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC
Koxn .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopus BeposiTHOCTEN M CTaTUCTHKA
6.1 YurtaTh ¥ CTPOUTH TAOIHIIBI U TUATPAMMBI
6.2 OnepupoBaTh  MOHATUSAMHU:  cpeqHee  apu(pMETHYECKOe,  MEeJMaHa,
' HanboIpIIee, HAUMEHbBINIEE 3HAYCHHNE, pa3MaX MAaCCHBA YHCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSAMU: CIAy4YailHBIA SKCIIEPUMEHT (OMBIT) U CIlydaiiHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (AIEMEHTAPHBIA HMCXOJ) CIYy4ailHOTO
6.3 ONbITa; HAXOJAWUThb BEPOSITHOCTM B OINbITAX C PABHOBO3MOXKHBIMU
Clly4yallHBIMM COOBITUSIMHU, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITUI
B U3YYCHHBIX CIy4YalHbIX dKCIIEPUMEHTAX
Haxonute u ¢opmynupoBaTh cOOBITHA: INepecedeHue U 0oO0beIUHEHHe
6.4 JAHHBIX COOBITUH, COOBITHE, HPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCs  AMarpamMmaMu  Oilepa U QOopMysoll  cioxeHus
BEPOATHOCTEN NP PELICHUH 3314
OnepupoBaTh MOHATUAMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTU C IOMOIIBIO IPaBUJIa YMHOXEHHS, C MOMOUIBIO
JIepeBA CIIYYalHOTO OIbITA
6.6 [IpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PEIICHUH 3a]a4
OnepupoBaTh NOHATUSIMU: UCHBITAHUE, HE3aBUCHMBbIE HCIBITAHUS, CEPHUS
6.7 UCIBITaHUH, yCHIeX M HeyJada; HaXOJUTh BEPOSITHOCTH COOBITHI B cepuu
' HE3aBHCHMBIX HCHBITAHUN JI0 TEPBOr0 YycClexa, HAaXOIUTh BEPOSTHOCTU
COOBITHI B cepuH UcTbITaHul bepHysn
6.8 OnepupoBarb  NOHATHAMM:  ClIydailHas  BEJIMYMHA, pacHpenesieHue
' BEPOSATHOCTEM, THarpamma pacrpeaeneHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposiTHOCTEN M CTaTUCTHKA
51 CpaBHuBaTh  BEpOSTHOCTM  3HAUYEHUM  CIOy4yailHOW  BEJIMYUHBINO
' pacnpeesIeHUIO NN ¢ TOMOUIBIO AMArpaMM
5.2 OnepupoBarb MOHATHEM MaTEMAaTUYECKOTO  OXHUAAHMS, IPUBOJIUTH




MpUMEPBI TOrO, KaK MPUMEHSETCS MaTeMaTH4YeCKoe OXHIaHUEe CIydaHON
BEJIMYMHBI, HAXOAWTb MaTeMaTU4YecKoe OXHUIAHHE TI0 JIaHHOMY
pacnpeiesieHUI0

5.3

NmeThb IpeaACTaBICHHUE O 3aKOHEC OOJIBIINX YHCE

5.4

HNmeTh IpeaACTaBJICHUE O HOPMAJIBHOM paclpEaCICHUN




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA
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HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

6

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

[IpencraBnenue JaHHBIX ¢ TOMOIIBIO Tabnui U Auarpamm. Cpeanee apudmMeTHIecKoe,
MeauaHa, HauOoJiblliee U HAaMMEHbBIIIEe 3HAYEHUs, pa3Max, TUCIIEPCUSl U CTaHJIApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

CrnyyaiiHble SKCIIEpUMEHTHI (OTBITHI) U CIIy4allHbIe COOBITUS. DIeMEHTapHbIE COOBITHUS
(ucxonpl). BeposTHOCTH ciy4ailHOrO COOBITHS. BIM30CTH YaCTOTHIM BEPOSTHOCTU
coObiTuii. CiydyailHble OIBITHI C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMHU COOBITHUSMHU.
BeposiTHOCTH COOBITH B OIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepanuu Hax COOBITUSMHU: TIepecedyeHHe, OObEeIUHEHHE, MPOTHUBOMOIOKHBIC
coObiTud. uarpammel Ditnepa. opmyna cioxkeHus: BEpOSTHOCTEN

6.4

VYcnoBHas  BEpOSATHOCTb. YMHOXKEHHME  BepoATHOCTEW. JlepeBo  ciydailHOro
skcniepuMmenTa. dopmyna nosHo# BeposiTHocTH. HezaBucrumMbie cCOObITHS

6.5

KombOunaropnoe mnpasuno ymHoxeHus. llepectaHoBku u  ¢akropuan. Ywucino
couetanuil. Tpeyronbauk Ilackang. @opmyna Ounoma HeroToHa

6.6

bunapHblli cinydaliHbIl ONBIT (MCHBITaHME), ycnex U Heyaada. HesaBucumbie
ucnelTanug. Cepus HE3aBUCUMBIX HCHbITaHMM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIBITAHUI bepHymm

6.7

Crnyudaiinas BenumumHa. Pacmpenenenue BeposiTHOCTEeH. Jlmarpamma pacrmpeienieHus.
[Ipumeps! pactipenenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KJIACC

Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHMS

Teopus BEpOSTHOCTEN U CTATHCTHKA

5.1

UucnoBele XapaKTEPUCTHKU CIIy4alHBIX BEJIMYHMH: MAaTeMaTH4eCKOE O0XKHMJaHUE,
JUCIEpCUsl U CTaHAAPTHOE OTKJIOHEHME. lIpuMepsl mpUMeHEeHus MaTeMaTHu4ecKoro
OKUJaHMs, B TOM YHCJIE B 33Jadax W3 MOBCEJHEBHOW XM3HU. Maremarnyeckoe
OXKH/laHue OMHApHOH CilydaifHO! BenW4yMHBI. MareMaTh4eckoe 0XKUIaHHE CYMMBbI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCKOe 0KUJAHUE U JUCIIEPCHUS T€OMETPUIECKOTO H
OMHOMHAIBHOTO paCIpeACIICHUM

5.2

3aKkoH OOJBIIMX YHCET M €r0 pojb B HayKe, Mpupojae u obmiecTBe. BrIOOpoUHBIN
METOJI UCCIICNIOBAaHNHI

5.3

[Ipumepsl  HENMpephIBHBIX  ChOy4ailHbIX  BeauunH. [loHsTHE O MIOTHOCTH




pacnpezeneHus. 3aaauu, NPUBOJIALINE K HOpMAIbHOMY pacnpenenenuro. [lonarue o
HOpPMaJIbHOM pacrpeiesieHuu




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kona
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenne MerogaMm J10Ka3aTesbCTB, aIrOPUTMAMU PpELICHUS 3a7ad;
yMeHHE (QOpPMYJIUpPOBAaTH U ONEPUPOBATh IOHATHUAMHU: OIpPEJEICHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, J10Ka3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M NPOTUBOIOJIOXKHOE YTBEP)KICHHUE, NMPHUBOJUTH MIPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTU4YEeCKOW HWHAYKLUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHHUS NPH PELICHUU 3aj1ay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUW; YyMEHHE  OINEepUpPOBaTh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEANBHBIX IPOLIECCOB U SIBJICHUN U IPU PELIEHUM 3a/1a4, B TOM
YyHClie U3 IPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 33]1aBaTh
U ONMCHIBaTh Ipadbl pa3iIuYHBIMU CIOCOOAMHU; MCIIONB30BaTh rpadbl Npu

peHICHUN 3a/1a1

YMeHue omnepupoBaTh HMOHATHSAMM: HAaTypalbHOE 4YHCIO, LEJN0e YHCIIO,
CTETIeHb C IIeTBIM TTOKa3aTelieM, KOpeHb HATYpaJbHOW CTENICHH, CTEIICHD C
palMOHATIBHBIM TTOKa3aTeNleM, CTENeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JorapupM dYHCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIIO, HPPAlMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, pAIMOHAIBHBIX, JEHCTBUTEILHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHbBIINH OO
JeNUTeNlh W HauMeHbllee o0Iee KpaTHOe, alropuT™M EBkimmaa mpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3ULMOHHBIMU CHCTEMaMHU
CUHMCIICHHS; YMEHHE BBIIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pAallMOHAIBHBIX ~ BBIPAKCHHWH; yMEHHE  ONEpPHUpOBaTh  IMOHATHIMU:
MOCJIEI0BATENbHOCTD, apu(MeTHUecKasi Mporpeccusi, TeoMeTpuyecKas

nporpeccusi, OECKOHEYHO YOBIBAIONIAs TE€OMETPHYECKasi IPOTPECCHs;




YMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb W apryMeHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amMcu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTE apU(PMETHUCCKHE JEHCTBUS C KOMIUIEKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCTOIB30BAaHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2  u  3%3, onpeieinuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: pPALUOHAIBHBIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HX CHUCTEMbI, YMCHHC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; MPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHCTCMbI IJId PCIICHUA MAaTEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBarh MOHATHSAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OTPaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GyHKIMH, KCTpeMyM (DyHKUIMH, HauOoJblllee M HAaUMEHbIIEEe 3HAUCHUS
(GyHKLIMU Ha MPOMEXYTKe, HempepbIBHas (YHKIMS, aCUMOTOTHI rpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICH TNPOU3BOIHOM, IepBooOpa3Has, ONpeAeNEHHbIH
UHTETpall; yMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE
BBIUMCIATh  NPOU3BOAHBIE  CYMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpaduky
(GyHKLIMU; YMEHHE HAaXOJUTh MPOHM3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIENOBaHMS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HaueHUs (YHKIMNA; CTPOUTH
rpa¢uKi MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaIM3a; MPUMEHATh IMPOU3BOAHYIO ISl HAXOXKICHWS HAWIydLIEro
pelleHUss B NIPHUKIAIHBIX, B TOM YHCIE COLMUAIbHO-D)KOHOMHUYECKUX U
bu3MYeCKUX 3a7a4ax; HAXOAUTh TUIOMAIU U O0BEMBI PUTYpP C MTOMOIIBIO

HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C




OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QYHKIUH, oOpaTHas (QYHKIIHS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKOMA, KBajgpaTuyHas (QyHKuus,
panvoHanmbHass (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPHUYECKUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (QyHKIUH; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKUMA,  BBIIOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTOJIB30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4YeOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXAY BEINYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W rpaduku (QyHKIMH JUIS pelIeHHs ypaBHEHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HaJOTH, 33a4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4d, HCCIENOBATh IOJIYYCHHOE DELICHUE U
OLICHUBATh MPaBAONOAOOHOCTh pPE3ylbTaTOB, YMEHHE MOJEIUPOBATh
peanbHbBlE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE  MOJIEJIM C  HUCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue omepupoBaTh MOHSATUSMU: CpelHee apupMeTHYecKoe, MeIHaHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, TUCIIEPCHsl, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBIEeHHYIO B TabJIWIIax, Ha auarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTABIATh
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE [laHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpaduuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TpaMUeCcKH MUCCIIEeI0BaTh COBMECTHBIE

HaOJIOICHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JTMHEHHOU perpeccuu

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH

BEPOATHOCTh C HCIOJB30BaHUEM TpaduyecKuX METOJOB; MPUMEHSATh




GOpMyIBI CIOKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIy IOJHON
BeposATHOCTH, (hopmyny bepHymm, koMOMHATOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWE, JUCIEPCHs U CTaHJApTHOE OTKJIOHCHHUE
CIIyuallHOW  BENWYMHBI, (QYHKIHUW PpACHpENCICHUS W  IJIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHUui; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIIUX YHCEN, METOABI BEHIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH IPHUMEPHl TPOSIBICHHS 3aKOHA
OONBINIUX YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKIACHUS [UIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHe omnepupoBaTb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHHA yIJja, IUDIOCKUN YroJj, IBYTrPAHHBIA
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HJ'IOCKOCTGI\/'I, yrojia MeEXAay IpsIMbIMH,
Yroa MeXAy IpsAMONM U IIUIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY HNPSIMbIMH,
pacCTOsIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC q)aKTBI U TCOPCMbI INIAHUMCTPUHU, YMCHHUC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaTb

CBA3aHHBIC C HUMU MMPAKTHUYCCKUC 3alav4n

10

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHE MHOTOTPaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOHpaMuia, (urypa M TOBEPXHOCTh
BpallleHHus, UWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IIOMaIb
NIOBEPXHOCTU NHUPAMHUbI, NPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefienuIena, MNUpaMHUIbl, NPU3MBI, IWINHAPA,
KOHycCa, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,
NapajuleJbHbIE OCHM WJIM OCHOBAHHIO, CEYEHHME Iapa, IJIOCKOCTH,

Kacaromasicss chepbl, LIWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEUeHHUE




MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs] U3y4yaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAMUTH KiaccHupUKanuioo GuUryp Imo
pa3jaMyYHBIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA
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YMeHne onepupoBaTh MOHATHSAMH: JIBIDKEHHE B  MPOCTPAHCTBE,
NapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3zoBaHue MoA00Us, TOA00HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh NTE€OMETPUUYCCKHE OTHOIICHUS TIPU
peIICHUN 3a/la4y; HAaXOJWUTh T'C€OMETPHYECKHE BEIUYHMHBI (JTMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB H
U3 pealbHOW JKU3HU;, YMEHHE BBIUUCISTH T€OMETPUUYCCKUE BEITUYUHBI
(nmuHA, yroi, IUIOMAAb, OOBEM, TIIOIMIAAL TOBEPXHOCTH), HCHOIB3YS
W3YYCeHHBIE (OPMYJBI M METOMABI, B TOM YHCIE: IUIONaJb TOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TApaJUIeNICIUIeIa, TUPAMUIBI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HI>IX (bI/Il"yp
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YMeHne ornepupoBaTh MOHATHSMU: MPSAMOYTOJIbHAS CHCTEMa KOOPAHMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpAa Ha 4YHCIO, pa3jioKeHUE BEKTOopa Mo 0Oaswucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3ZBEIACHUE, YIOJl MEXIY
BEKTOpAaMU;, YMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO]

JAJId pCHICHU TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMCcTOB
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YMenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTO AJid PCIICHUA 3alav4r; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOAHBIX H O6H.[€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MAaTeMaTHUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucia v BEIYUCIEHUS

11 Harypanbhble u nenble yncna. [Ipu3Haku 1eIMMOCTH TETBIX YHCel

12 Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JPOOH, MPOICHTHI,
' 0eCKOHEYHBIE TIEPHOINIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaJlbHOW CTereHu. J{eHCTBUS ¢ apuMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Cremniens c 11ebIM MokaszaresieM. CTeneHb ¢ paloHaIbHBIM oKazaTeneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPaAIbHBIE JIOTapUPMBI

JeiicTBuTenpHble uncna. ApupMeTHdYecKHe oOnepalud ¢ JeHCTBUTENbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCICHS, TIPABUIIa OKPYTIICHHS, IPUKUIKA M OLIEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KowmmnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Llenbie u 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CHcTeMbl U COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHU

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeeTuTenh MaTPULI
3 OyHKIMH U TpaduKH




OyHknus, cnocoOwbl 3amanus Gyaknuu. ['padux ¢yHknmu. BzammHOo oOpaTHBIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OOnacte ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkuumu. Hymum ¢yHkuumm.
3.9 [TpomexxyTkn  3HaKonocTtostHcTBa.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcuMmntorel rpadukoB ¢Gynkuuid. CpoiictBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajiuza
4.1 [TpousBonnas Gpynkiuu. [Tpon3BoaHbIe SIEMEHTAPHBIX (HYHKINH
[IpumeHenne NpPOU3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkieHne HanGoJpIIero 1 HaMMEHbUIEro 3HaueHus: QyHKIMM Ha
oTpe3Ke
4.3 [TepBoobpaznas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoXxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
1.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesna 1 MOBEPXHOCTH BpaIIEHHUS
7.5 KoopaunaTsl 1 BEKTOpPBI
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