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INOACHUTEJIBHASA 3AIINCKA

VuebHblil Kypc «BeposSTHOCTb M CTaTUCTHKa» YINIYOJEHHOTO YpPOBHS  SIBISETCS
IPOJIOJKEHUEM U PA3BUTHEM OJTHOMMEHHOI'0 y4eOHOro Kypca yriyOnEHHOTO ypOBHS Ha ypOBHE
cpeaHero ooOmiero oOpa3oBaHMA. Y4YeOHBIH Kypc MpeaHasHadeH i (opMUpOBaHUS Y
00y4aroluXCcsl CTAaTUCTUYECKOW KYJIbTYpPhl M IOHUMAaHUS POJIM TEOPUU BEPOATHOCTEW Kak
MaTeMaTHYeCKOr0 MHCTPYMEHTa ISl M3Yy4YeHMs CIy4alHBIX COOBITHM, BEIMYMH M IPOLECCOB.
[Tpu u3ydeHunu Kypca oOoramaroTcs NpPeACTaBICHUs OOYYaOLIMXCS O METOAAX MCCIIEIOBaHUS
M3MEHUYMBOIO MHpa, Pa3BUBAETCA MOHMMAHUE 3HAUYMMOCTH W OOIIHOCTH MaTeMaTHYECKHUX
METOJIOB IO3HAHHUA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copnepxanne yueOHOro Kypca HalpaBieHO Ha 3aKpelyieHHe 3HAHUM, MOJYYEHHBIX MpHU
U3y4EHHH Kypca Ha ypOBHE OCHOBHOI'O 00LIero oOpa3oBaHUs, U HA pa3BUTHE NPEACTABICHUN O
CIIy4aiHbIX BEJIMYMHAX M B3aMMOCBSA3SX MEXIY HUMH Ha BaXXHBIX IIPUMEPaX, CEO)KETbl KOTOPBIX
HOYEPIHYTHI U3 OKpY’Kalollero Mupa. B pesysibrare y o0ydaromuxcs 10KHO chOpMUPOBATHCS
OpefcTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTUYeCKHX MOJAENX,
UCIOJB3YEMBIX JUIsl ONHUCAaHUS AHTPOIIOMETPUYECKHMX M JAEeMOrpaUyecKux BEIMYUH,
NOTPEIIHOCTE B pa3iuyHble poJa W3MEPEHMSIX, JUIMTEIbHOCTH 0€30TKa3HOM padoThl
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MAcCOBBIX SIBJICHMH M IPOLECCOB B OOIIECTBE.
YueOHbIll Kypc sBIsieTcs 0a30il IS OCBOEHHS BEPOATHOCTHO-CTATUCTHYECKUX METOJIOB,
HEOOXOUMBIX CHEIHAIMCTaM HE TOJIbKO MHKEHEPHBIX CHEUAIbHOCTEH, HO TaKKe COLUAIbHBIX
U TCUXOJOTHYECKHUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAUUTEIBHOW Mepe
UCMOJB3YIOT ammapar aHajiu3a OoNbIIMX JaHHbIX. LleHTpanpHyl0 4YacTe ydeOHOro Kypca
3aHHMaeT OOCYXJeHHE 3aKOHa OONbIIMX YHcel — (YHIAMEHTAJIbHOTO 3aKOHAa MPUPOJBI,
UMEIOILEro MaTeMaTHYECKYI0 (POPMAIU3ALIHUIO.

B cooTBercTBUUM € yKa3aHHBIMHU IIEJIIMU B CTPYKType yuyeOHOro kypca «BeposTHOCTbh 1
CTaTUCTHKA» Ha YIIyOJIEHHOM YPOBHE BBIIEICHBI OCHOBHBIE COJIepXKaTeIbHbIE JIMHUU:
«CrnyuaitHble cOOBITHS U BEpOSITHOCTU» U «CiryyaifHble BETMUUHBI M 3aKOH OOJIBLINX YUCEID».

[ToMMMO OCHOBHBIX JIMHUWA B Y4YeOHBI KypC BKJIIOUEHBI 3JIEMEHTBhI TEOPUU rpadoB U
TEOPHH MHOXKECTB, HEOOXOIUMBIE ISl ITOJIHOLIEHHOIO OCBOEHHS MaTepHala JaHHOIo y4eOHOro
Kypca U CMEXHBIX MaTEMaTUYECKHX YIeOHBIX KYPCOB.

Conepxxanne suHUM «CiydaiiHble COOBITHSI M BEPOSTHOCTH» CIYXKMT OCHOBOH JUis
dbopMUpOBaHUS TPEACTABIECHUI O PpacHpeleieHUH BEpPOSITHOCTEH MEXIy 3HAYCHUSIMU
CIy4alHBIX BEIMYMH. Ba)kHyr0 4acTb B 3TOH COAEPkKATEIBHOW JIMHUM 3aHMMAET W3y4eHHUE
F€OMETPUUECKOTO0 U OMHOMHAIBHOTIO DACIpEAeNeHUI M 3HAKOMCTBO C HMX HENpPEpPhIBHBIMU
AQHAJIOTaMH — I10KA3aTEIbHBIM U HOPMAJIbHBIM PaCIpeNEICHUSIMHU.

Tembl, cBA3aHHBIE C HENPEPBIBHBIMU CIy4YallHBIMH BEIMYMHAMU WU PACHPEICIICHUSMH,
AKLIEHTUPYIOT BHUMaHHE OOydYalolUXCsl HAa ONHCAHUM M W3YYEHHMM CIIy4alHBbIX SIBJICHMH C
IIOMOIIBI0 HENpPepbIBHBIX (QYyHKIMH. OCHOBHOE BHUMAHHE YJIENAETCS I0Ka3aTelbHOMY U
HOPMaJIbHOMY paclpeeICHUSIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTCsi O3HAKOMUTEIBHOE H3YYCHHUE CBS3H MEXKIY
CJlydyaliHbIMHU BEJIMYMHAMM U ONHCAHHE TON CBSI3U C NMOMOUIbIO KO3 (UIMEHTa KOPPESILIMU U
€ro BBIOOPOYHOIO aHajora. OTH D3JEMEHThl COJEpXKaHMUA pPAa3BUBAIOT TeMy «JlnarpamMmbl
pacceuMBaHMs», HM3YYCHHYI0 HAa YpOBHE OCHOBHOrO 0OmIero o0pa3oBaHHs, U BO MHOTOM
OTHPAIOTCS Ha CBEJICHUS U3 KYpCOB anreOpsl M FTeOMETPUH.



Emé oaun sneMeHT copep:kaHusl, KOTOPBIN MpeasiaraeTcs Ha 03HAaKOMHUTEILHOM YPOBHE —
MOCIIE0BATEIHPHOCTh CIIYYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIONIUX B €IWHUILY BPEMEHHU.
O3HakoMJIEHHE C paclpe/eICHUEM BEPOATHOCTEH KOJIMYECTBA TAKUX COOBITUM HOCHUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4eOHble CHEUAIbHOCTH, CBS3aHHBbIE C OOIIECTBEHHHIMH HAayKaMM, IICHUXOJOTHEH U
yIpaBJICHUEM.

Ha wmsydenne ydueOHOTO Kypca «BepoSTHOCTh M CTaTUCTUKa» HA YIIIYOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 knacce — 34 gaca (1 yac B Henmento), B 11 kimacce — 34 gaca (1 gac B
HEJIEINIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukiabl U nend. CreneHb (BaJCHTHOCTb) BEPUIUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyyaliHple 3KCIIEPUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydaitHOTO COOBITHS. BAM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHUM.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU.

Onepauuu Haj COOBITHSMH: TIepecedeHue, 0ObeIUHEHHE, MPOTUBOIOIOKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmyra cloKeHUsT BEPOATHOCTEMN.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSTHOCTEN. JlepeBO CIIy4allHOTO HKCIIEPUMEHTA.
®opmyna noiaHou BepoaTHocTH. Popmyna baiieca. HezaBucumbie coObITHS.

bunapHbIii ciiydaifHbIM ONBIT (MCTIBITAaHKE), YCIIEX U HeyAada. He3aBUCHMBbIE MCTIBITAHUS.
Cepust He3aBUCHMBIX HUCIBITAHUN 0 mepBoro ycmexa. [lepecraHoBku u dakxropuan. Ywmcio
coueranuii. Tpeyronsauk [lackans. @opmyna 6maoma HeroToHa.

Cepusi HezaBucUMBIX wHcnbiTaHui bepuymnu. CnyuailiHelii BbIOOp W3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOcTe. Jlmarpamma pacrpesesieHus.
Onepauuy Hajx ciaydyalHBIMM BelduuMHamMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacripeielieHuil, B TOM 4HCIIe TeOMETPUUYECKOe U OMHOMUANIBHOE.

CoBMecTHOE pacnpeleNeHHe JByX ClydalHbIX BenuduH. HesaBucumble ciaydaiiHble
BeIMUYMHbL. MareMaTHuecKoe OXHJaHue ciydailHOM BenuuuHbl (pacupenenenus). [Ipumepst
IPUMEHEHHUS MaTeMaTU4ecKoro OXXuJaHus (cTpaxoBaHue, Jotepes). MaremaTuueckoe
OKu/aHue OMHApHOM Ciy4daiHOM BeMMUYMHBI. MaTeMaTHUecKoe OXKHJAaHUE CYMMbI CIy4alHBIX
BeIMYMH. MaTtemaTnyeckoe 0XkH1aHue FreOMETPUUECKOro 1 OMHOMHMAIBHOIO paclpeieeHui.

Hucniepcusi ¥ CTaHIAPTHOE OTKIOHEHUE CIIy4yallHOW BETWYUHBI (pacipeneseHust).
Hucniepcusi OMHapHOW cioydyailHOW BENWYUHBI. MareMaTuueckoe OXHIAaHUE TPOU3BEIACHUS U
JUCIIEPCUsl CYMMBI HE3aBUCHUMBIX CIIydalHBIX BEJIWYMH. J(ucnepcus U cTaHAapTHOE OTKIOHEHHE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKIOHEHHE TeOMETPUYECKOro
pacupeneneHus.

11 KJIACC

HepasenctBo YeOwiméBa. Teopema YeObimuéBa. Teopema bepHymnu. 3akoH OoabIImx
yucen. BpiOopounslii meton wuccinenoBaHuil. Bribopounsle xapaktepucTuku. OleHMBaHUE
BEPOATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEHIIMX TUIIOTE3 C MOMOUIBIO
W3YYEHHBIX pacIlpeiesICHAN.

HenpepeiBable ciydaiinble BenuyuHbl. [Ipumepbl. DyHKIUSA IIOTHOCTH BEPOSATHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpellelleHHe M €ro CBOMCTBA. 3ajaud, NPHUBOJALINE K
[IOKA3aTeNbHOMY PpACHpPENEICHHUIO. 3aJaud, NPUBOMAIIME K HOPMAJIBHOMY PACIpEACICHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTU I10KA3aTEJIBHOTO pachpeneneHus, (yHKLIHsS IUIOTHOCTU
BEPOSITHOCTH HOPMaJIbHOIO pactpezeneHus. OyHKIusa IUIOTHOCTH M CBOMCTBA HOPMAJIbLHOI'O
pacupeneneHus.

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



KoBapuanmst nByx cinydaiiHbiXx BenuuuH. KoadduimeHT IHMHEHHOW KOppPEesIuH.
CoBmecTHBIC HAOMIOIEHUS IBYX BeIHUMH. BoiOopounsiii koahdunment xoppemsiuuu. Pasnuune
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HaMMEHBIIINUX KBAJIpPaTOB.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJIHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBICHUI, MpoOIenyp TpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMA WHCTUTYTaMHU B
COOTBETCTBUU C X (QYHKIUSIMU M Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTaHCKON WICHTHYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTHX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, THUECKOTO MOBEACHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYHUBOTO OyayIIEro;

4) 3cTEeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHHH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (pu3nueckas akTHBHOCTB),
(bu3HIEeCKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYNy, OCO3HAHUE IIEHHOCTH TPYIO0JI00Us, HHTEpEC K pa3IuuHbIM cdepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MaTHYEeCKOMY OO0Opa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh 3KOJIOTHYECKOW KYJIbTYpbl, TOHUMaHHE BIMSHUS COLMAJIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO  XapakKTepa  JKOJOTHMYECKHX  MpoOJeM, OpHEHTAalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUU IS pelIeHHs 3a1ad B 00JacTH OKpY’Kalolled cpelibl, MIaHuPOBaHUE
MTOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCIEACTBUN JUIs1 OKPYXKAIOLIEH CPebl;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE  MHUPOBO33PEHMsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH U OOLIECTBEHHOW MPAKTHUKH, NOHUMAHHE MaTEMaTUYeCKONH HayKH Kak chepsl
YEJIOBEUECKOU JIEATEIIbHOCTH, HTANOB €€ Pa3BUTHU M 3HAYMMOCTH Ul Pa3BUTUs LIMBUIM3ALIUU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyJIbTYpPOU KaK CPEICTBOM IMO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NMPOCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U
B IpyIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS

ba3oBble 1ornyeckue AeficTBUs:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATCMAaTUYCCKHUX O6L€KTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEAENCHUS TMOHATHUH,
yCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUUA, OCHOBAaHUA Uil 00O0OILIEeHUS U
CpaBHEHMS, KPUTEPUU IPOBOAMMOIO aHAIIN3A;

BOCIIPHHUMATh, (OPMYIHPOBATh W MPEOOPa3OBBIBATH CYXKICHHS: YTBEPIUTEIbHBIC WU
OTpUIATENIbHbIC, eAMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeurs B (akTax,
JaHHBIX, Ha6J'IIOI[eHI/I$IX n YTBCPKACHUAX, npeajaratb KpUTCpUun JJISL BBISIBIICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JENYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEP)KIEHUN (IpsIMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYACHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus Yy4yeOHOM 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelICHuA, BBI6I/IpaTB Hauboee HOI[XOI[HHII/Iﬁ C y‘IéTOM CaMOCTOATCIBHO BBIICIICHHBIX
KpUTEPUEB).

ba3oBble ucciiegoBaTe/IbCKHE 1eHCTBUA:

HCIIOJIE30BaTh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUSA, (OPMYTUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
dbopMUPOBATH TMIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTUYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXIy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI U BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOIIOIEHUs], UCCIIEeIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

IMPOTrHO3MPOBATE BO3MOXKHOC PA3BUTHEC IMPOLECCA, a TAKIKE BbIABUTaTh MPEAIIOIOKECHHA O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOAUMBIX JIsI OTBETAa Ha BOIPOC U IS
peLIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  PAa3IMYHBIX THUIIOB, aHAJIW3UPOBATh,
CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBaTh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MPE/ICTABIICHHUS;



CTPYKTypUpOBaThb  MH(QOpPMALMIO, MPEICTaBIATH €€ B  pa3IMuyHbIX  (opMmax,
WILTIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO  CaMOCTOATENBHO  Cc(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHbIE YHMBepcaIbHbIe yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA IO XOAY PpPCHICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-IGHHBIfI
pe3ybTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMbI, TPOOJIEMBI,
pelraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COTOCTABIATH CBOM
CYXKACHUA C CYXIACHUAMH APYIUX YYACTHHKOB AMajiora, O6Hap}I)KI/IBaTI) pasindue U CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpPOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPE/ACTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, IKCIEPHMEHTa, MCCIEJOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMmar BBICTYIUICHHS C y4ETOM 3a4ad  MPE3CHTAUUH U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCAJbHbIE y4eOHBbIE IeiiCTBUS

Camoopranuzanms:

COCTaBIATH IUIAH, AITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATENbHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JECHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaTOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCca U pe3ysibTaTa PeuIeHUs MaTeMaTHUECKOH 3a/1auu;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh TMpPH PEIICHHH 3a/Ja4yd, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, NAHHBIX, HAIJIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJIbTaTa I M YCJIOBHSM, OOBSICHITh TPUIUHBI
JMOCTHIKEHUS] WM HEAOCTH)KCHUS PE3yIbTAaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, IaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

MOHMMATh M WCIOJIh30BaTh MPEHMYIIECTBA KOMAHJHONH W MHIUBUYyaTbHOW paOOTHI MpH
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh IIellb COBMECTHON JIEATEeIhbHOCTH, IUIAHUPOBAThH
OpTaHM3AIMI0 COBMECTHOW paboThl, pacmpeneniaTh BUABI paboT, HOTOBapHBAThCs, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOJCH;

y4acTBOBaTh B TPYMNMOBBIX (popMax paboThl (0OCYKaeHUs, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBD» U WHBIE), BBITIONHSATH CBOIO YacTh PabOThl U KOOPAMHHPOBATH CBOM JIEHCTBUS C
IPYTMMH YJICHaMHd KOMAaHIbI, OLIEHWBAaTh KAayeCTBO CBOETO BKIaJa B OOIIMIA MPOIYKT IO
KpUTEpUsIM, cHOPMYINPOBAHHBIM YYACTHUKAMH B3aUMOICUCTBHUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonity 10 kjacca oOyyaromuiics HAyqIUTCs:

CBOOOJTHO OTIEPHPOBATH MOHATHIAMU: Tpad, IOCKUl rpad, cBs3HBIN rpad, myTh B rpade,
LieNb, LIUKII, IEPEBO, CTENIEHb BEPILLUUHBI, JEPEBO CIyYaHOTO SKCIIEPUMEHTA;

CBOOOJTHO OINEpPUPOBATH MOHATHAMHU: CIIy4dailHbI SKcnepuMeHT (OmbIT), cllydaiiHoe
cOOBITHE, 3JIEMEHTApHOE cllyyailHoe COObITHE (3JIEMEHTapHbI MCXOJ) CIIy4allHOrO OIbITa,
HAXOJIUTh BEPOSITHOCTU COOBITHI B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU;

HAXOJUTh U (POPMYTUPOBATH COOBITHS: IEpecedyeHue, 0ObeJUHEHHE NAaHHBIX COOBITHIA,
coOBITHE, MPOTUBOMNOJIOXKHOE IAHHOMY, HCIOJIb30BATh AUArpaMMmbl Oiijepa, KOOPAWHATHYIO
OpsAMyl0 JJIsl pelleHHs 3a/ad, I10JIb30BaTbCsl (OPMYJION CIOKEHMsI BEpOSITHOCTEH JJis
BEPOATHOCTEN JBYX U TPEX CIy4YaillHbIX COOBITUM;

ONEpUpPOBaTh MOHATHUSMHU:  YCIOBHAs BEPOSITHOCTb, YMHOXEHHE BEPOSTHOCTEM,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYalHOI0 HKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITUH C
MOMOIIBIO MpaBWJIa YMHOXKEHUs, JiepeBa CIy4ailHOro OIbITa, UCHOJIb30BaTh (POPMYIyY HOTHOH
BeposTHOCTH, (opmyny Baifeca mpu pereHun 3a1ad, OnpenesiTh He3aBUCUMOCTh COOBITHH TIO
(dopMyJie ¥ O OpraHU3allK CIy4ailHOro SKCIIEPUMEHTA;

OPUMEHATh M3Y4YEHHblE KOMOMHATOpHbIE (OPMYNbl s TEPEUUCIICHUS 3JIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITUM ClIy4alHOrO OMNbITa, pEUIeHHUs 3ajad 10 TEeopuu
BEPOSITHOCTEM;

CBOOOJHO ONEPUPOBATh MOHATUSIMU: OMHAPHBIN CIy4yalHBIA OMBIT (MCIBITAHUE), YCIEX U
HeyJaya, He3aBUCHMbIE HCIBITAHUS, CEPHUsl UCHBITAHUN, HAXOAUTh BEPOSTHOCTU COOBITHH: B
CEpHUH UCTBITAHUI JJO IIEPBOTO YCIEXa, B CEPUM UCIBITAHUN BEpHYIIH, B OIBITE, CBA3aHHOM CO
CITy4alHBIM BEIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOAHO  ONEpUpoOBaTh  MOHATHSAMH:  Cly4ailHass  BeJIMYMHA,  pacHpelesieHue
BEPOSTHOCTEH, [UarpaMMa pacrpesielieHusi, OMHapHas ciy4yaiiHas BeJHYHHA, T€OMETPHUYECKOE,
OMHOMMAJIBHOE paclpeieeHue;

ONEepUpPOBaTh MOHATHUSIMU: COBMECTHOE paclpeieieHHe [BYX CIIy4alHbIX BEJIUYMH,
MCIIOJIb30BaTh TaOJIUILy COBMECTHOI'O paclpeieseHus ABYX CIIydallHbIX BEJIMYMH I BbIACIECHUS
pacnpeneneHuss  KaXJIOM  BEIMYUHBI,  ONPENEICHHs  HE3aBUCUMOCTH  CIy4alHBIX
BEJIMYHMH;CBOOOHO ONEPUPOBATh MOHATHEM MAaTEMAaTHUYECKOTO OXKHJIAHUS CIy4aliHON BETMUNHBI
(pacnpenenenus), NMPUMEHSATh CBOMCTBA MAaTEMaTHYECKOIO OKUIAHHS IPH PEIIeHHUH 3ajad,
BBIUHCIISTh MaTEMaTHYECKOE OKUIaHHEe OMHOMHUAIBHOIO UM T€OMETPUYECKOro paclpeeseHul;
CBOOOJTHO OMEpUPOBATh MMOHATUSAMHU: JUCHEPCUS, CTAHAAPTHOE OTKJIOHEHHE CIIydailHOU
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUHU CIydyailHOM BeNWYHMHBI (pacrpeleNneHus) Mpu
pellleHnn 3a/ad, BBIYUCIATH TUCHEPCHUI0 M CTAaHJApTHOE OTKJIOHEHHE TIE€OMETPHUYECKOro u
OMHOMHUAIBHOTO paclpeaeeHuH.

K xonmy 11 ki1acca o0yyaromuicss HAyYUuTCs:

BBIYUCIIAT  BBHIOOPOYHBIE XapaKTEPUCTUKU TIO0 JIaHHOW BBIOOPKE W  OIICHMBATh
XapaKTepUCTHUKU TE€HEpPAIbHONM COBOKYIHOCTH JIA@HHBIX MO BBIOOPOUHBIM XapaKTEPUCTHUKAM.
OueHuBaTh BEPOSITHOCTU COOBITUH M TPOBEPSTH MMPOCTEHIIME CTAaTUCTUYECKUE THUIOTE3bI,
M10JIb3YSICh U3YYEHHBIMU PaCIpPEICIICHUIMY;

IPUBOIUTH NPUMEPHI 3a7ad, NPUBOAAIIMX K IOKA3aTEIbHOMY paclpeAeiieHUuIo, 3ajad,
IPUBOAAILIMX K HOPMaJIbHOMY paciipenesneHuto. OnepupoBarh MOHATUAMU: (PYHKIMS INIOTHOCTH
BEPOSITHOCTH IOKA3aTEJILHOTO paclpeieNeHus], PyHKIUs IIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO
pacripenenieHusi, (pyHKIMS TJIOTHOCTH M CBOWCTBA HOPMAJIBHOTO paclpeleIeHus ;0NpeeniTh
KO3 PHULIHEHT TUHEHHON KOPPETALMH, BEIOOPOUHBIN KOI(PDUIIMEHT KOPPETSALIHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabsnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
DnemMeHTHl Teopuu rpados 3
CrnyyaliHbl€ OMBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. ClI0’KEHNE U YMHOKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumslie coObiTUSs
DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus beprymm. CiaydaliHelii BEIOOp 5 1
13 KOHEYHON COBOKYITHOCTH
CitydaiiHble BETMYUHBI U pacIpeieIeHus 14 1 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




11 KIIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue

NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE

padoThI padoTsbI
pecypcsl

3aK0H OOJIBIITNX YUCE 5 1

DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH 1

HenpepbiBHbBIE ClyyaliHbIE BEIMYUHBI

(pacnpenenenus), MoKa3aTeabHOE U 4

HOPMAaJIbHOE pactpeeieHust

Pacnpenenenue Ilyaccona 2 1

CBs13b MeX/1y ClTy4allHBIMHM BETMYMHAMHU 1

O06o011eHre U crucTeMaTu3alus 3HaHu| 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 4




IHOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

KoanuecTBo 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3yUeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

I'pad, cBs3HBIN Tpad, npeacTaBiIcHUE
3a/1a49M ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepuIuHbI. [1yTh
B rpade. Llenu u nuKIib!

I'padbr Ha mnockoctu. [epeso
CIIy4alHOTO DKCIIEpUMEHTA

CrnyyaiiHble S5KCTIEpUMEHTHI (OTIBITHI) U
CIIly4aiiHble COOBITUS. DIeMEHTapHbIE 1
cOOBITHSI (MCXObI)

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSMHU

BeposiTHOCTB city4aifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B ONBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSIMU

[Tepecedenne, 00beTMHEHIE MHOKECTB
U COOBITHIA, TPOTUBOTIOJIOKHBIE
coObITus. PopMyIa CIOKEHUs
BEPOSATHOCTEMN




VYcnoBHas BEpOATHOCTb. Y MHO)KEHHE

8 BeposATHOCTE. DopMyria yCIOBHOM
BEPOATHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHHE

9 BeposiTHOCTeH. Dopmyna ycnoBHOM
BEPOSATHOCTH

10 ®opmyna NoJHOI BEPOATHOCTHU

1 ®opmyna baiieca. HezaBucumele
COOBITHS

12 KomM6uHnaTopHO€E IPaBUIIO YMHOXKEHHUS.
[lepecTanoBku U paxkTopuan

13 Yucno coueranuid. TpeyroibHUK
[Tackans

14 ®opmyna 6unoma HeroToHa
KonTponasnas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOuHaTopuka'
bunHapHBIN Cily4aiiHBINA OIBIT
(ucmpITaHMe), YCIEeX U Heyaaya.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN 0 IEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH 110
IIEPBOIO yclexa

13 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymum

19 Cry4aifHbIi BBIOOP M3 KOHEUHOU

COBOKYITHOCTH




20

[IpakTuyeckas padora c
VICIIOJIb30BAHUEM JJIEKTPOHHBIX TAOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacrpeneieHus

Onepanuu HaJl CIy4alHbBIMU
BenuunHaMu. [IpuMepsl pacnpenencHuii.
bunapHas ciydaiiHas BeIu4uHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MaremaTtnueckoe 0KMIaHUE CITy9alHON
Benn4urHBI. COBMECTHOE pacIpe/iesieHue
JIBYX CIIy4alHbIX BEJIMYHMH

25

HesaBucumsble ciiydaliHbIe BEJIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUIAAHMSL.
MaremaTtnueckoe 0xHuaaHne OMHApHOU
CIIy4allHO! BEJIUYMHBI

26

27

Marematnueckoe OKuaaHue
TCOMETPHUICCKOIo 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHCpCI/ISI " CTaHAApPTHOC OTKJIIOHCHUC

28

Jucnepcust OuHapHOU Ciy4aiiHON
BennurHbl. CBOMCTBA JUCTIEPCUU

29

MareMaTH4ecKoe OKHJaHue
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBIX cnyqaﬁHHx BCJIIMYHUH

30

Jucnepcrss OMHOMHATIBHOTO
pactpenenenus. [Ipakruueckas pabora ¢




HCIIOJIb30BAHHUECM BJICKTPOHHBIX Ta6JII/II_I

I[chepcml " CTaHAAPTHOE OTKIIOHCHUEC
TCOMETPHUICCKOI'0O paCIIpCACIICHHA. .

31 [IpakTuyeckas padora c !
WCTIOJTb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY
32 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
133 [Ipomexyrounas arrecranusi. 1
KonTponbHas padboTa 3a ro.
34 O0o001IeHre U CHCTeMAaTU3alns 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 a4

I[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrniera. Teopema
YeoOnimena. Teopema bepuynnu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema
YeoOrimena. Teopema bepuynnu. 3akon
OONBIINX YKCeT

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto YeoOrimeBa. Teopema
Yeornimena. Teopema beprysum. 3akoH
OOJBIINX YHCET

Br100pouHbBIif METO MCCIIEIOBAHUIMA

HpaKTI/ILIeCKaﬂ pa60Ta C UCITIOJIb30BAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

['eHepasibHast COBOKYITHOCTb U CITy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukamu. OLleHKa CPpETHETO U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

['eHepasibHast COBOKYITHOCTb U CITy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OLieHKa CpeTHErOo U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHnBaHuE BEPOATHOCTEH COOBITH TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [IpoBepka
MPOCTEHIINUX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YyYECHHBIX paclpeieICHHI

HpaKTI/I‘IeCKaﬂ pa60Ta C UCIIOJIb30BAHUECM
OJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMeps! HEPEPBIBHBIX CITyYalHbIX
BenM4YUH. OyHKIUA IUIOTHOCTH
BEPOSITHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a71a4, MpUBOJAIINX K ITOKAa3aTCJIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUsAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
IMMOKAa3aTCJIbHOTO PaCIIpCACIICHUA
(DYHKIII/ISI IJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O pacCpeaCiICHUA

16

ITocaenoBaTeNbHOCTE OMUHOYHEIX
He3aBUCHUMBIX coObITHil. [Ipumep 3anaun,
pUBOAALIEH K pacnpeneneHuto [Iyaccona

17

[IpakTudeckas paboTa ¢ HCIOIH30BAHHEM
AJIEKTPOHHBIX TAOJIUII

18

KoBapuarnus 1Byx ciy4yailHbIX BEJIWYHH.
Koaddunment xoppensaunu

19

CoBMeCTHBIC HAOIIOJICHUS IBYX BEJTMUUH




20 Bri6opounsiii k03 puimeHT Koppensuu

)1 Paznuuue Mexy TMHEHHOM CBSA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jluneitnas perpeccus

7 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AIIEKTPOHHBIX TAOJIHUI
[IpeacraBnenue 1aHHBIX C TOMOUIbIO

24 TaOJIMI ¥ IUarpaMM, ONKcaTeNIbHAs
CTaTUCTUKA

75 OnbITh ¢ paBHOBO3MOXHBIMHU
3JIeMEHTaPHBIMU COOBITUSIMU

26 Brraucienue BeposTHOCTEH COOBITHIA C
npuMeHeHueM popmyn
Boruncnenue BeposTHOCTEH COOBITUH C

7 MpUMEHEHUEM IpapUIECKUX METOJIOB:
KOOpJMHATHASI TpsiMasi, IEPEBO,
nuarpamma Oitniepa

28 CiyuaiiHble BEJIMUNHBI U pacIIpeeIeHUsS

79 MaremaTruecKkoe OKHIaHUE CITyYaHON
BEITMYUHBI

30 MaremaTruecKkoe OKHIaHUE CIyYaHON
BEITMYUHBI

31 [IpomexxyTounas arrecraiusi.
KonTponpHas pabora 3a ro.
Brruncienne BeposATHOCTEH COOBITHH C

32 npuMeHeHueM (Gopmyi u rpaguaecKkux
METO/I0B

33 Brrunciienne BeposATHOCTEH COOBITHH C




npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

34 Marematnueckoe 0KMIaHUE CIIy4aliHON

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

CrnyualiHble BETUUYUHBI U paclpeiesICHuUsI.

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kona v
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpPaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yjabTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTtath U CTPOUTH TAOJIHUIIBI U JUATPAMMBI
6.2 OnepupoBaTh  TOHITHSAMH:  CpeaHee  apudMeTHyeckoe, MeIuaHa,
’ HauOoJiblllee, HAMMEHbIIIEE 3HAUYCHUE, Pa3Max MAaCCHUBA YUCIIOBBIX JTAHHBIX
OnepupoBaTh MOHATHSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydaiiHOe
coObITHE, >IeMEHTapHOe CcOObITHE (PIEMEHTAPHBIM HCXOJ) CIy4ailHOTO
6.3 OTBITa; HAXOIWUTh BEPOSTHOCTU B OMNBITaX C PaBHOBO3MOXKHBIMU
CITy9aifHBIMU COOBITHSIMH, HAXOJUTh M CPAaBHUBATh BEPOSITHOCTH COOBITUH B
M3YYEHHBIX CITy4alHBIX KCIIEPUMEHTaX
Haxomute u QopmynaupoBaTh COOBITHSA: MepeceueHue H OO0bEeIUHEHUE
6.4 TAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
’ M0JIb30BAThCS JUarpammamu Jisiepa u GopMysIol CI0XKEHHUS BEPOSTHOCTEN
NP PEIICHUH 3a/1a4
OnepupoBaTh MOHATHIMH: YCIOBHAs BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPAaBWJIA YMHOXEHHS, C MOMOIIbIO
JlepeBa CIIy4yallHOTO OIbITa
6.6 [IpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPH PEIICHUN 3a/1a4
OnepupoBaTh MOHATHSMU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUS, CEpPUs
6.7 WCIIBITAaHUH, yCIieX W HeyJada; HaXOJIUTh BEPOSTHOCTH COOBITUH B CEpUU
' HE3aBUCHUMBIX HCIBITAHUM JI0 TIEPBOTO YyCMeXa, HAXOJWTh BEPOSTHOCTH
COOBITHH B cepUU UCTIBITaHUI bepHymmmn
6.8 OnepupoBaThb  MOHATUSIMU:  CiIydailHas  BEJIIMYMHA,  paclpejesieHue
’ BEPOSITHOCTEH, TarpaMma pacrpeeeHus
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOCHHUS OCHOBHOM
NPoBePSIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATHCTHKA
5.1 CpaBHHUBaTh  BEPOATHOCTH  3HAYEHHUM  CIydallHOM  BEJIMYUHBIIIO
’ pacipeieNeHrI0 WK € TOMOILbIO AHarpaMm
5.2 OnepupoBaTh MOHATHEM MAaTEMaTUYECKOTO  OXHUAAHUS, IPUBOJAHUTH




IIPUMEPBI TOTO, KaK MPUMEHSETCS MAaTEMaTUYECKOE O0KUJAHUE CIy4alHOMN
BEIMYMHbBI, HAXOAUThb MAaTEeMaTU4YEeCKOE OXUIAHHWE 10  JaHHOMY

pacnpezieNieHUIo
5.3 HmeTh mpecTaBlieHre O 3aKOHE OOJIBIINX YHCE
5.4 NmeTs ipeacTaBiieHre 0 HOPMAJIBHOM pacipeiesICHUU

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Koxa
6 Teopus BeposTHOCTEN U CTaTUCTUKA
[IpencraBnenne JaHHBIX ¢ TOMOINBIO TaOMUI] U auarpamm. CpenHee apupMeTHYECKOE,
6.1 Me/MaHa, HauOoJblllee U HauMEHbIIee 3HauUeHMs], pa3Max, AUCHEPCUsl U CTaHAapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DJIeMEHTapHbIe COOBITHS
6.2 (ucxomsr). BeposTHOCTH ciiydaifHOTO COOBITHA. BIM30CTh 4YacTOTHIM BEPOATHOCTH
' coObiTuii. CitydaiiHble OMBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH cOOBITHIT B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU
6.3 Onepauuyu Haa COOBITUSIMM:  IepecedeHue, OOBEAUHEHHE, MPOTHBOIIOJIOKHbBIE
' coObITust. narpammsl Diinepa. opmyrna ciaoxkeHus: BEposTHOCTEN
6.4 VYcnoBHas  BEPOATHOCTb.  YMHOXEHUE  BEpOATHOCTEH.  JlepeBO  CIly4aiHOro
' skcnepuMenTa. @opmyna nmonHoi BeposTHOCcTH. HezaBucumblie coObITHS
6.5 Komb6unatopHoe mpaBwio yMmHoxeHus. IlepecranoBku u Qaxtopuan. Yuciao
' coueranuii. Tpeyronsauk [lackans. @opmyna 6unoma HeloToHa
bunapHblli ciydaliHbIi oOmBIT (MCHBITAaHWE), ycmex U Heynada. HesaBucumble
6.6 ucnbiTanuss. Cepuss HE3aBUCUMBIX HCIBITAaHUM A0 TmepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHym
6.7 Crnyuaiinas BenuuunHa. PacnpeneneHue BeposTHOCTEH. JlmarpamMma pacrnpenesieHusl.
' [Tpumeps! pactipeiesieHUi, B TOM YHCIIE TEOMETPUIECKOEH OMHOMHUAIBHOE
11 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
5 Teopust BEposITHOCTEN M CTATUCTHKA
51 UucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEIMYMH: MAaTE€MaTHYECKOE O)KHIAHUE,

AUCTICPCUA U CTAHAAPTHOC OTKJIIOHCHHUC. HpI/IMepBI MNPUMCHCHUA MATCMATHUYCCKOI'O




OKMJIaHUS, B TOM YHCJE B 3aJadyax M3 MOBCEJAHEBHOM >XM3HU. Maremaruuyeckoe
OXuJaHue OMHAPHOM CiydyallHOW BeIMYMHBI. MaTtemaTtnyeckoe 0XXKHJIAHUE CYMMBbI
CIIy4aiiHbIX BEIMYMH. MaTeMaTu4yeckoe 0KHIaHue U JUCTIEPCUsi TEOMETPHUUECKOT0 U
OMHOMHUAIBHOTO PacIpeieIeHH

3ak0oH OONBIIMX YHCEN M €ro poiib B HayKe, MpUpojae U olmiecTBe. BrIOOpOUHBII

5.2

METOJ UCCIICAOBAHUM

[IpumMepbl  HENMpPEpBHIBHBIX  CIy4YalHBIX BEJWYMH. [IOHATHE O  IJIOTHOCTH
5.3 pacmpenenenus. 3a1auu, NPUBOJAIIME K HOpMaJIbHOMY pacnpesneneHuto. [lonstue o

HOPMAaJIbHOM pacipeielieHuu

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3yJibTaTaM O0CBOECHHSA
NpoBEpPsieMOro = OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMBbI CpeHero o41ero
TpeOoBaHus o0pa3oBaHusi

Brnanenne Meromamm J0Ka3aTeNbCTB, aJTOPUTMAMU pEUICHUsS 3a/ady;
yMeHre QGOopMyIUpPOBaTh U OMNEPUPOBATH TOHATUSIMH: OIpPE/EICHHE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHATh UX; YMEHUE (POpMYIHpPOBATH
o0paTHOE€ M MPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHl U
KOHTPIPUMEPBI, HMCHOJIb30BaTh METOJI MaTE€MaTUYeCKOW HWHIYKIHH;
MMPOBOAWTH AOKA3aTCIbHBIC PACCYXKICHUSA MPHU PCIICHUH 3a41a4, OUCHUBATDH
1 JIOTUYECKYI0  TPaBUIBHOCTb  PACCyKJIEHUW; yYMEHHE ONepUpOBaThH
MOHATHUAMU. MHOXECTBO, IMOAMHOXCECTBO, OIICpallMl HAJ MHOXKXCCTBAMMU,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXECTBEHHBIM  ammapar  Juist
OIMmrUCaHuA pCaIbHBIX MPOLECCOB U SIBJICHUU U npu pC€IICHUM 3a1a4, B TOM
qrclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHIMHU:
rpad, CBA3HBIN rpad, IepeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
¥ OMHCHIBATh Tpadbl pa3NIuIHBIMU CIIOCOOAMHM; HCIIONB30BaTh Tpadbl MpU

pEIIeHUH 33129

YMeHHe omnepupoBaTh NOHSTUSAMH: HATypallbHOE YHCIIO, LEN0€ YHUCIO,
CTEIEHb C IeJIBIM M0Ka3aTeJeM, KOPEHb HAaTypaJlbHOW CTENEHU, CTEICHb C
paloHaIbHBIM IOKAa3aTesieM, CTENEHb C JEWCTBUTEIbHBIM MOKAa3aTeNIEM,

JIOFapI/I(bM qucia, CUHYC, KOCHMHYC W TaHI'CHC INPOU3BOJILHOTO YHCIIA,




OCTaTOK IO MOJIYJI0, PalUMOHAIbHOE YHUCIO, HPPALMOHAIBHOE YHCIO,
MHOKECTBA HATypalbHbIX, LEJIbIX, PAaLUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeNl; YMEHHE UCII0b30BaTh MPU3HAKU JEITUMOCTH, HAMMEHbIINH 001t
JenuTeNs W HauMeHblllee o0liee KpaTtHoe, anroput™M EBkimma mnpu
pELICHUH 3a/1a4; 3HAaKOMCTBO C Pa3IMYHBIMU MO3MLMOHHBIMU CHUCTEMAMU
CUMCJICHUS; YMEHUE BBIIOJIHATH BBIUMCIICHUE 3HAUEHUI U peoOpa3oBaHus
BBID@KEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUs APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUMN;  yMEHUE  ONEpPUPOBaTh  MOHATUSMHU:
IOCJIEeI0BATENbHOCTb, apudMeTHueckass Iporpeccusi, IeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyObIBaiOIIas TIeOMETpHYECKas Iporpeccus;
yMEHHUE 3a/laBaTh I1OCJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPpPEHTHBIX (POpMyJ; yMEHHE ONEPUPOBATH MOHITHAMU: KOMILIEKCHOE
YUCIO0, COMNPSOKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Ymcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauyeckas); yMeTb
NPOU3BOUTH apU(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IIPUBOJIUTH IIPUMEPHI MCIIOIb30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATUSIMM:  MaTpuua 2xX2  wu  3X3, omnpeaenuTeNb  MaTpHIIb,

FeOMeTpI/I"IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHHe olnepupoBaTh IOHATHAMH: palUOHAIbHBIE, HWpPpalUOHAIbHBIC,
[OKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBbl, YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YPABHEHUHM M HEPABEHCTB, PAaBHOCHIIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHME pEIaTb YpaBHEHUS,
HEPABEHCTBA M CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pEILIATh
YpPAaBHEHUs, HEPABEHCTBA W CHCTEMBI C [ApaMeTpOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPELICHHUS MaTeMaTHYECKHUX

3aJa4 U 3a]1a4 U3 pa3IM4HbIX 00JacTell HayKH U peasibHOM KU3HU

YMeHne omepupoBaTh TOHATHSAMH: (DYHKIUS, YETHOCTh (YHKIIHH,
NEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
byHKIMHA, KCTpeMyM (DYHKITMH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GYyHKIMU Ha MPOMEXYTKE, HeNpepbIBHAs (YHKIIHs, aCUMITOTHI Tpaduka
GyHKIMH, TIepBas ¥ BTOpas MPOM3BOAHAS (YHKIMH, TEOMETPHUCCKHHA U
¢u3nveckuif CMBICI TMPOU3BOIHOHM, TepBooOpa3Has, ONpeAeIEHHbIHI

UHTETpall; YMEHUE HaXOAUTh ACHUMMTOTHI rpaduka (QyHKIUU; yMEHHUE




BBIUMCIIATh  IPOU3BOAHBIE  CYMMBI, [POM3BENEHMS, YAaCTHOIO U
KOMMO3UIIMN (DYHKIIMH, HAXOMUTh ypaBHEHHE KacaTelIbHOH K Tpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOM3BOAHBIE SJIEMEHTAPHBIX (PYHKIIMIA;
YMEHHE HCIIOJIb30BAaTh MPOU3BOJMHYIO JJIsi HCCIEAOBaHUS (DYHKIUH,
HAaXOJUTh HAWOOJbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIUI; CTPOUTH
rpauKu MHOTOUYICHOB C HMCIOJB30BAaHHMEM ammapara MaTeMaTH4eCKOTro
aHaJau3a; IPUMEHATh NPOU3BOAHYIO JUISI HAXOXKACHHUS HAWIy4dlIero
pelieHuss B MPUKIATHBIX, B TOM YHCJIE COLUATBHO-IKOHOMUYECKUX U
busznyuecKux 3aqadax; HaXOAUTh IUIOMATU U O0BEMBI (PUTYp C MOMOIIBIO
WHTErpajia; MPUBOJIUTH TMPUMEPhl MATEMATHUYECKOTO MOJCIHUPOBAHUS C

noMoIIbio AuddepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBath NOHATUAMU: Tpaduk GyHKIUH, oOpaTHast QyHKIUS,
KOMIO3UIUs (DYHKIMHA, JWHEHHas (QYHKUOWSA, KBaapaTW4yHas QYyHKIUS,
pauuoHanbHass (QYHKUUS, CTENeHHass (QYHKUUSA, TPUTOHOMETPUYECKHE
¢yHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIWH, TOKa3aTeNbHas M
jgorapupmuueckass (QyHKIMH; YMEHHE CTPOUTh TpapUKH H3yYEHHBIX
GyHKIMI,  BBIIOJHATH  [peoOpa3oBaHus  rpa@ukoB  (QYHKIUH,
UCMOJIb30BaTh Tpa(UKH Uil U3y4eHHs MPOLECCOB U 3aBUCHUMOCTEH, MpH
pelIeHnH 3a7a4d W3 JAPYrHX Y4eOHBIX NMPEAMETOB W 3a1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJIaMH 3aBHCHUMOCTH MEXJYy BEIMYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpaduku (YHKUMHA Ui pEelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCIE Ha
NPOLIEHTHI, JAOJM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HaJIOTH, 33Jjaud U3 OOJIAaCTH YNpaBJICHUS JUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, ypPaBHEHHS, HEPAaBEHCTBA U UX
CHUCTEMBI IO YCIIOBHIO 33J1a4d, HUCCIENOBATH IOJYYEHHOE pEIICHUE U
OLIGHUBATh MPaBAOMNOJAOOHOCTh pPe3yibTaTOB, YMEHHE MOJEINPOBAThH
peasibHble CUTYyallud Ha SI3bIKE MAaTEMaTHKHU; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEN0BATh
MOCTPOCHHBIE ~ MOJEJIIM €  HUCIOJb30BaHHMEM  ammapara  aireOpsl,

HUHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHune onepupoBaTh MOHATHSAMH: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbIlIee U HAaUMEHBIIIEEe 3HAUCHUS, pa3MaxX, JUCTEPCHUsi, CTAaHIAPTHOE

OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHuEe H3BJIEKaTh, UHTEPIPETUPOBATH




uH(pOopMalLIKIo, PEACTaBICHHYIO0 B TaOIUIaX, HAa AUMAarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peabHBIX MPOILIECCOB U SBJICHUM; MPEICTaBIATh
uH(pOpMALIMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIEeN0BaTh
CTATHCTUYECKUE JIaHHBIC, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKux
METOJIOB U AJEKTPOHHBIX CPEICTB; rpa)UueCcKu MCCIeA0BATh COBMECTHBIE

HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacCceMBaHUs U JIMHEHHON perpeccun

YMeHue OnepupoBaTh IOHATUAMU: CIyYaWHBIA ONBIT U CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIIOJNB30BAaHUEM TPaQUUECKUX METOMOB; IPHUMEHSTh
(GOopMyNbl CIOXXKEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (HopMyiy IOJIHOM
BEPOSTHOCTH, Gopmyrny bepHymnn, koMmOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATb BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSAMH:  CIlydaiiHas BEJIMYMHA, pPACHpEelieHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, AMUCIEpCUss U CTaHAApTHOE OTKJIOHEHUE
CIlyualiHOW  BENWYMHBI, (QYHKIUHA  pPacUpeleNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeesieHuil; yMeHue
UCTIOJIF30BaTh CBOMCTBA M3YYEHHBIX PACTIPEICICHUN ISl peIIeHus 3a1ay;
3HAaKOMCTBO C MOHSATHUSIMH: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHMEPH TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; yMEHHE
OTIEPHPOBATH TOHATUSMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHUH,
YUCIO  NEepecTaHoBoK, OumHOM  HplOTOHA;  yMeHHe  NPUMEHATh
KOMOWHATOpHBIE (aKThl U PACCYXKACHHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIIATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh TMOHSATHUSMH: TOYKa, TpsMas, IUJIOCKOCTh,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMUHA yTia, IUVIOCKUN Yroj, JBYTPaHHbIN
yToJ, TPEXTPAHHBIA YTOJ, CKPEITUBAIOIIHNECS TIPSIMbIC, MMapauIeIbHOCTh U
NEePHEHANKYISIPHOCTh TPSAMBIX U TIJIOCKOCTEHM, yron MEXIy MNpsSIMbIMU,
YroJd MEXAy TpsSMONM U TUIOCKOCTBIO, YroJl MEXKIY TUIOCKOCTSIMH,
paccTOosITHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXAY HpPSIMBIMH,
pPacCTOSIHUE MEXKIY IJIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh MPHU PELICHUU
3aa4 u3yuyeHHbIe (DAKTHl U TECOPEMBI IIAHUMETPUU; YMEHHE OICHUBATH
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTh MaTeMaTU4YecKue
MOJENIA C TOMOILIbI0 TEOMETPUYECKUX TMOHSTHM M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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VMeHHe OomepupoBaTh MOHATHIMHU: IUIOHIAAL (GHUIYpbI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBI/IJIbHBIf/'I MHOI'OrpaHHUK, CCYCHHUEC MHOI'OI'paHHHKA,
Ky0, mapajuiesenunen, Opu3Ma, NUpaMuaa, (GUrypa U TOBEPXHOCTH
BpallleHUs, MWIWHAP, KOHYC, map, cdepa, miomans chepsl, MIOMATL
MOBEPXHOCTH TMHPAMHUJbI, MPU3MbI, KOHYyCa, LWJIMHIAPA, O00BEM Kyoa,
NPSIMOYTOJIBHOTO Mapajuledelnnena, MUPAMUAIBL, TPU3MBL, LUWIAHAPA,
KOHycCa, Iapa, pa3BépPTKa MOBEPXHOCTH, CEUYCHHS KOHyCa M IIMJIMHIpA,
napajuielibHble OCH WJIM OCHOBAHUIO, CEYEHHE Ilapa, IUIOCKOCTD,
Kacaromiascss cdepbl, IUIMHIPA, KOHYCa; yMEHHE CTPOUTH CEUCHHUE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHUKH, (UTYPbl U TIOBEPXHOCTH
BpAIIICHUS, UX CEYCHHUS, B TOM YHCIIC C TIOMOIIBIO AJICKTPOHHBIX CPEICTB;
YMEHHE TPHUMEHSATh CBOWCTBA T€OMETPUYECKHUX (UTYpP, CaMOCTOSITEIHHO
(bOpMyITHPOBAThH ONMPEACICHUS U3y4aeMbIX (DUTYD, BBIIABUTaTh TUIIOTE3BI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPHUYECKUX (QHUTYp, OOOCHOBHIBATH WIIH
OMpoOBepraTth HMX; YMEHHE TMPOBOAUTH Kiaccuukanuio ¢Guryp 1o
pa3jindHbIM IHpPU3HAKAM, BBbIIIOJHATH HGO6XOI[I/IMI)Ie JOIIOJIHUTCIIbHBIC

MOCTPOEHUS

11

VYMeHue omnepupoBaTh IOHATHSAMM: JIBJKEHME B  IPOCTPAHCTBE,
MapajulebHbIA MEPEHOC, CUMMETPHUS Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHHe MOA00UsA, MOJ00HBIE (UTYPBI; yMEHHue
pacro3HaBaTh paBHble M MOJOOHBIE (UTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUYECKHE OTHOLIEHUS TPH
pemiCHUN 3aaa4; HaXOAWTb I'COMCTPUYCCKHUE BCIWMYHHBI (I[J'H/IHa, yroua,
Iomaab, 00bEM) IpU PEIeHUH 33134 U3 IPYTUX YYeOHBIX MPEIMETOB U
nu3 peanLHoﬁ KNU3HHU; YMCHUE BBIYUCIIATHL T'COMETPUUCCKHUE BCIWMYMHBI
(uMHa, yromj, IUIOMIA[b, OOBEM, IUIOUIA/b IMOBEPXHOCTH), HCHOJIB3YS
HN3YUCHHBIC (bOpMy.HI)I U MCTOJZbI, B TOM YHCIC: IUIOIIAJb ITOBEPXHOCTHU
NUpaMUIbl, TPU3MBbI, KOHYCa, IMIMHApA, IUIoaas cepsl; 00bEM Kyoa,
MMPAMOYTOJIbHOT'O  IapajliClICuvIieaa, IMnmupaMuibl, I[IPU3Mbl, OUJIHWHAPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[06HBIX (I)I/Il“yp

12

YMeHue onepupoBaTh NOHATHUAMHU: MPSMOYTOJIbHASI CHUCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPAWHATHI BEKTOPA, CYMMa BEKTOPOB,
NPOM3BEACHNUE BEKTOpAa HA YHCIO, pa3ioKeHHWE BEKTOpa Mo Oasucy,
CKAJIIPHOE MPOU3BEACHUE, BEKTOPHOE IPOU3BEIACHUE, YIOJl MEXAY
BEKTOPAMH; YMEHUE MCIIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIM METOJ

JUTSI pEIICHUs TeOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX YUeOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOSANINNA METOT IJIsl pEIICHUS 3a]1a4u; TOHUMaHUe
3HAUMMOCTH MATEMAaTHKA B M3YYCHHHM MPUPOJHBIX M OOLIECTBEHHBIX
MPOIIECCOB W SIBJICHWM,; YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MIPUMEPHI MATEMATUYECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kox

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna v BIYKCICHUS
1.1 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Pammonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOLECHTHI,
' OCCKOHEYHBIC MTEPUOIUUCCKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypasbHOM cTeneHu. JleHcTBUs ¢ apupMeTHIeCKUMU
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
L4 Crenensb ¢ 1eabIM nokaszareneM. CTeneHb ¢ palMoHaIbHbIM Noka3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudynble U HaTypaJbHbIE JOrapupMbl
JeiictButenpHble uucina. ApudpMeTHyYecKHe onepauud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIa OKPYTIICHUS, IPUKUAIKA U OIICHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie u 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 ppatyioHaibHbIe ypaBHEHHS
2.3 TpuroHomerpudeckue ypaBHEHUs
2.4 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 [{enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 [TokxazarenbHbIE U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruveckne HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIWH U TpaduKh
3.1 OynHkius, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aumuo oOpaTHbIE




¢ynkuuu. YétHsie 1 Heu€éTHbIe pyHkunu. [leprognueckue GpyHKImm

Ob6nacte ompeneneHuss W MHOXKECTBO 3HaueHuil Qynkuuu. Hymu ¢dyHxnum.

[IpomMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HauGonbiee ¥ HauMeHblIee 3HAYCHHE
(GYHKLINU Ha IPOMEKYTKE
13 CrenenHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Moka3zaresneM. EE cBoiicTBa u
. rpaduk. CBoiicTBa U rpaduK KOPHS 1-Ol CTEIEHU
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U TpadUKH
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKH
16 Touku paspbiBa. AcuMnToTrel rpadukoB Qynkumii. CBoiicTBa  (QyHKUHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyra CII0KHBIX MPOLIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE S1€MEHTAPHBIX (PYHKITHIA
[IpumeHenne NpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHUs. (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoecTBO, onepanuy HajJ MHOXKecTBaMH. JlnarpamMmsel Diniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 [Ceometpust
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuKu
7.4 Tena ¥ MOBEPXHOCTH BPALLECHUS
7.5 KoopaunaTsl 1 BEKTOpBI




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

Y. 1: Mopakosud A.I'., Cemenos I1.B.; U. 2: Mopakosuu A.I'. u ap., oj pen.
Mopnkosuua A.I'. Anrebpa u Hayasla MaTeMaTuyeckoro ananuza. AO
NznarenscTBO "IIpocBenienue"

METOJIUYECKHUE MATEPHUAJIBI JIJISI YYUTEJIS

bponckun N.JI., Memaskuna O.C. BepostHocTh u ctatuctuka. 10-11 kmaccer.
[InaHupoBaHue U MPAKTUKYM: IOCOOUE JJI YUUTENS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

www.edu.ru (caiitt MOuH P®).

www.school.edu.ru (Poccuiickuii 00111e00pa3oBaTebHBIN MOPTaN).
www.pedsovet.org (Bcepoccutickuit UHTepHeT-11eICOBET)

www.fipi.ru (caiiT @enepaibHOTO UHCTUTYTA MEIaroru4ecKuX N3MEpPEHui).
www.math.ru (MHaTEepHET-IOAIepKKA yIUTEIeH MaTEMAaTUKH ).
www.math100.ru

www.math.ru/lib (3;mekTponHas MareMaTuyeckasi OuOIMOTEKA).
http:/school.collection.informika.ru (egunas kosuteKIus HUPPOBBIX
00pa3oBaTeNbHbIX PECYPCOB).

www.kokch.kts.ru (on-line rectupoBanue 5-11 knaccsl).

http://teacher.fio.ru (megaroruyeckas Mactepckas, ypoku B UIHTepHeTe u Jip.



