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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIYOJEHHOTO YPOBHS SIBISETCS
IPOJIOJKEHUEM U PA3BUTHEM OJIHOMMEHHOI'O y4eOHOro Kypca yriyOlnE€HHOro ypoBHS Ha ypOBHE
cpeaHero oouiero oOpa3zoBaHMs. Y4YeOHBIH Kypc MpenHa3HadeH Uil (opMUpOBaHUS Y
00y4aroluXCcsl CTAaTUCTUYECKOW KYJIbTYpPhl UM IOHMMAaHMsI POJIM TEOPUU BEPOSATHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA JJIsl M3y4YCHHS CIYYalHBIX COOBITHH, BEIMYHH M IPOIECCOB.
[Tpu u3ydeHunu Kypca oboramaroTcs HpeACTaBICHUs O0YYarOLIMXCS O METOAAX HCCIIENOBAaHUS
U3MEHYMBOTO MHpA, PAa3BUBACTCA IMOHMMAHUE 3HAYMMOCTH M OOLIHOCTM MaTeMaTHYeCKUX
METONOB IIO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MUPOBO33PEHU.

Copnepxanne y4eOHOro Kypca HalpaBiI€HO Ha 3aKpelieHHE 3HAHUH, MOJyYEHHBIX MpU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHus, U HA pa3BUTUE NPEJCTABICHUN O
CIIy4alHBIX BEJIUYMHAX U B3aUMOCBA35AX MEKIYy HUMU HA BAKHBIX IIPUMEPAX, CIOXKETHI KOTOPBIX
HOYEPIHYTHI U3 OKPYXKAIOIIero Mupa. B pesynbprare y 00y4yaromuxcsi JOJKHO CPOPMUPOBATHCS
OpecTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTHYeCKMX MOJAENX,
UCMOJNb3YeMBbIX /ISl  ONUCAaHMsS AHTPOINOMETPUYECKUX M JeMOrpauyeckux BeJIUYMH,
NOTPEIIHOCTE B PAa3UYHBIE pOJA HW3MEPEHHAX, JUIUTEIHHOCTH O€30TKa3HOW paboThI
TEXHUUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHI M IPOLECCOB B OOIIECTBE.
VYuebHblil Kypc sBisiercss 0a30d JUIsi OCBOEGHHS BEPOATHOCTHO-CTATUCTHYECKHX METOJIOB,
HEOOXOUMBIX CIELUAINCTAM HE TOJIBKO MHKEHEPHBIX CIIEUAIBbHOCTEH, HO TaK)Ke COLUAIbHBIX
U TCUXOJOTMYECKHUX, MOCKOJbKY COBPEMEHHbIE OOILIECTBEHHbIE HAyKH B 3HAUUTEIbHOW Mepe
UCTIONB3YIOT ammapar aHaiu3a OoNbIIMX JaHHBIX. LleHTpanbHyr0 bacTh y4eOHOro Kypca
3aHUMaeT OOCYXJEHHE 3aKoHa OoJbHIMX YHuced — (YHIAMEHTAJIBHOIO 3aKOHA IPHPOJIBL,
UMEIOILEro MaTeMaTHYeCcKyto (hOpMalIn3aLuIoO.

B cooTBeTcTBHM C yKa3zaHHBIMH IEISIMH B CTPYKType Y4eOHOro Kypca «BeposTHOCTh U
CTaTHCTHKa» Ha YriayOJIEHHOM YpOBHE BBIIEJICHBl OCHOBHBIE COJIEp)KaTENIbHbIE JIMHUU:
«CrnyuaitHble cOOBITHS U BEpOSITHOCTU» U «CiydyaifHble BETMUUHBI M 3aKOH OOJIBIINX YUCEID.

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIN Kypc BKJIIOYEHBI 3JIEMEHTbI TE€OpHUH IpadoB U
TEOPHH MHOXKECTB, HEOOXOIUMBIE ISl ITOJIHOLIEHHOIO OCBOCHUS MaTepHala JaHHOIO y4eOHOro
Kypca U CMEKHbBIX MaTEMaTHUYECKUX y4EOHBIX KYypPCOB.

Conepxxanne suHuUM «CiyyaiiHble COOBITHSI M BEPOSATHOCTH» CIYXXHMT OCHOBOHM st
(dopMHpOBaHUS NpPEJCTABICHUNH O paclpelielIeHud BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHBIX BEIUMYMH. BakHyH0 4acTb B 3TOM COAEPKATEIBHOW JIMHUM 3aHMMAECT W3Yy4eHUE
F€OMETPUUECKOr0 U OMHOMHAIBHOIO paclpeieNeHuil MU 3HaKOMCTBO C HMX HENpPEepbIBHBIMU
aHaj0raMy — MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACIPEICICHUAMH.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIyYalHBIMU BEIMYMHAMHU U PaCIpPEACIICHUAMH,
AKLIEHTUPYIOT BHUMaHHE OOYy4alolUXCsl HAa ONMCAaHUM M W3YYEHHMM CIIyYalHBbIX SIBJICHMH C
MOMOIUIbI0 HemNpepbIBHBIX (yHKIUI. OCHOBHOE BHHUMAaHHE YHAENSETCS MOKa3aTelbHOMY U
HOPMAJIBHOMY PaCIIpeEICHUAM.

B y4eGHOM Kypce mpeaycMaTpuBaeTcsi O3HAKOMUTEIBHOE H3YYEHHUE CBS3H MEXKIY
CIIy4alHBIMHU BEJIMYMHAMH M OMHCAHUE 3TOH CBS3U C MOMONIbIO KOA(pGUIIUEHTa KOPPEISLIUU U
ero BbIOOPOYHOrO aHajora. OTH DJEMEHTHl COJAEP)KAaHUS pa3BUBAIOT TeMy «JlnarpaMMbl
pacceMBaHMs», HM3YYEHHYI0 Ha YpOBHE OCHOBHOIO 0OIIero o0pa3oBaHMs, U BO MHOTOM
ONUPAIOTCS Ha CBEJICHUS U3 KYpCOB alnreOpbl U FTeOMETPHUH.



Emé oaun sneMeHT copep:kaHusi, KOTOPBIN MpeaaraeTcsi Ha 03HAKOMUTEILHOM YPOBHE —
MOCIIE0BATEIHHOCTh CIIYYaliHBIX HE3aBUCHUMBIX COOBITHH, HACTYHAIOMIMX B €UHUIY BPEMECHHU.
O3HakoMJIEHHE C paclpe/eICHUEM BEPOATHOCTEH KOJIMYECTBA TAKUX COOBITUM HOCHUT
pPa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Y4eOHbIe CIEIUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJIOTHEH U
yYIpaBJICHUEM.

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



COJEPKAHUE OBbYYEHUA
10 KJIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukibl ¥ nenu. CteneHb (BaJ€HTHOCTH) BEPIIUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyyaliHple SKCTIEpUMEHTBI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydyailHOTO COOBITHS. BAM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMU AJIEMEHTAaPHBIMU COOBITUSMHU.

Omnepanuu Haj COOBITHSMH: TIEpeceYeHHEe, OOBEIUHEHHE, MPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyia Cl0KeHUs BEPOATHOCTEM.

VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE BEPOSTHOCTEH. [[epeBO CiaydailHOrO SKCIEpUMEHTA.
®dopmyna noaHo# BeposaTHocTH. Dopmyia baiieca. HezaBucumbie coObITHS.

bunapHbIii ciy4aiHbIN ONBIT (MCHBITAHUE), yCIIeX U Heynada. HezaBucHMbIE UCIIBITAHHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUI 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucnio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna 6unoma HeroToHa.

Cepusi He3aBuCHUMBIX wHcnbiTaHui bepuymnu. CryuailiHelii BBHIOOP W3 KOHEYHOU
COBOKYITHOCTH.

Cnydaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
Onepanuu Haj ciaydyaHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpezieieHui, B TOM YHCIie TeOMETPUIecKoe U OMHOMUANBHOE.

CoBMeCTHOE pacrlpeeieHue JBYX CIIy4alHbIX BenuuuH. He3zaBucumble ciydyaiiHbie
BeIMUYMHbL.MareMaTHuecKoe OXHJaHue ciydailHOM BenuuuHbl (pacupenenenus). [Ipumepst
NPUMEHEHHUS MAaTeMaTH4YecKoro OXuAaHus (cTpaxoBaHue, JjoTepes). MaTemaTuueckoe
OXXHJaHue OWHAPHOHM ciy4yailHOW BeIMYMHBI. MaTeMaTHueCKOoe OXHJAaHWE CYMMBI CIy4alHBIX
BeNIMYMH. MaTeMaTHuecKoe OXKHIaHue TeOMETPUIECKOTO U OMHOMHAIIBHOTO PacIIpeIeICHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIy4yalHOW BETWYUHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciydaliHOW BeMMUYMHBL. MaTeMaTH4ecKoe OXXKHUJaHHe MPOU3BEACHUs U
JUCIIEPCUsl CYMMBI HE3aBUCHUMBIX CIy4alHbIX BeJMYUH. [[ucniepcust U cTaHAapTHOE OTKIOHEHUE
OMHOMHUAIBHOIO pacupeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacrpeneieHus.

11 KVIACC

HepaBenctBo YeOwrméBa. Teopema UYeObiméBa. Teopema beprymmm. 3akoH OombImx
yncen. Bpibopounsiit Meron wuccienoBaHuil. BpiOopounblie xapakrepuctuku. OlleHHBaHUE
BEPOSITHOCTH COOBITUS 1O BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpoCTEHIINX THUIOTE3 ¢ TOMOIIBIO
W3YYEHHBIX paclpeaeacHuil.

HenpepsiBHble ciydaiiHble BenWuuHBL. lIpumepsl. @yHKIUA IUIOTHOCTH BEPOATHOCTH
pacupeneneHus. PaBHOMEpHOE paclpeielieHHe M €ro CBOWCTBAa. 3ajJauyd, NPUBOAAIINE K
[IOKA3aTeIbHOMY paCHpeleleHuI0. 3ajaud, MPUBOJIALIME K HOPMAJIbHOMY pAacIpeAeiIeHUIO.
OyHKIUS TJIOTHOCTH BEPOATHOCTH II0KA3aTENbHOIO pachpeieneHus, (YyHKIHUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOrO pactpeneneHus. OyHKIMsS IUIOTHOCTH M CBOWCTBA HOPMAaJIbHOTO
pacnpeneieHusl.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaud, NPUBOJALIME K
pacupenenenuro I[lyaccona.



KoBapuanust nByx ciydaHeix BeaudnH. KodpduuumeHT IuHEHHONH KOppemsIuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIHUMH. BbiOopounsblii k0ahdunment xoppensiuuu. Pasnuune
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bIO. JIMHENHas perpeccus, METOX
HAauMEHBIINX KBAaJPaTOB.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«BEPOSITHOCTHh U CTATUCTHUKA» (YIJIYBJEHHBIN YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCHUMCKOro OOIECTBa, MPEJICTABICHHE O MaTEMaTHUYECKHUX OCHOBaX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TpaKIaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON T'Pa)kJITaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKECHHSIM POCCUHUCKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJIbI, WCIOJIb30BAHUE J3THUX JOCTHKEHUN B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SIKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUSA, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHDKCHUN HAyKH U JCSTENBHOCThIO YUYEHOr0, OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOLIEHHWE K  MHpYy, BKJIIOYas  ACTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peIIeHUH, pacCyX ICHUH, BOCIPUUMYHBOCTh K
MaTEeMAaTHYECKUM acCTIeKTaM pa3IMYHBIX BUIOB UCKYCCTBA,;

5) ¢pusuveckoro BOCNUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
MUTaHWe, COATAHCHPOBAHHBIN PEKUM 3aHITHH U OTABIXA, peryisipHas (pu3ndeckast akTHBHOCTB ),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTENBHON AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOJIO0US, HHTEPEC K Pa3IUIHBIM chepam
MpoeCCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTUKOW W €€ MPUIIOKCHUSIMHU, YMEHUE
coBepIIaTh OCO3HAHHBIA BBIOOp Oynymieil mnpodeccur U peaTu3oBbIBAaTh COOCTBEHHBIE
JKU3HEHHBIC TUJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSIKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY yYYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPHUPOJHONM M COIMAIBHOW Cpejbl, OCO3HAHUE



r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN Ui PellIeHHs 3a/a4 B OOJIACTH OKpYXaroIlleil cpeibl, MIIaHUpOBAaHUE
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCIIEACTBUN ISl OKPYXKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HayKH Kak chepsl
I-IE':JIOBG‘IGCKOI\;I JACATCIIbHOCTH, 3TAIIOB eé paSBI/ITI/ISI U 3HAYUMOCTU I pa3BI/ITI/I$I OHUBUJIIN3allUN,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKHU M MaTEMaTHYECKON KyIbTYypOi KaK CPEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBIISITh MPOSKTHYIO U MCCIIEIOBATEIBCKYIO IeATEIbHOCTh MHAUBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble 1ornyeckue geicTBus:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONpEAEICHUsS MOHATHH,
yCTAaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUICHHA W
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0 aHAJIN3A,

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh U MpPeoOpa3oBbIBaTh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEYUsS B (pakTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSAX, MpeajiaraTb KpPUTEpUU Uil BBISIBICHUSA
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JiefiaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHU, IEIYKTUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTALlUIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco® pemieHus YydeOHOM 3amaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOAAIIMI C YYETOM CaMOCTOSITENIbHO —BBIIEIEHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHE, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENEHO (hOpMYITUpPOBaTh 000OIIEHHS M BBIBOJIBI 110 pe3ybTaTaM MPOBEIEHHOTO
HaOJII0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BBIIBUIaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.



PatGora ¢ undopmaunmeii:

BBISBIISITH JePUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA Ha BOIPOC U IS
peLIeHNS 3a0a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHMKOB  Pa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  HMHQPOpPMAIMIO, TPEACTaBIATE €€ B  pa3IuuHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAE&KHOCT, HMHGOPMAlMU MO CaMOCTOSATENbHO  CHOPMYITHPOBAHHBIM
KPUTEPUIM.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06HI€HI/IH, ACHO, TOYHO, I'PaMOTHO BBIPpAXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M INHCbMCHHBIX
TEKCTax, JaBaTh MOSCHEHUS MO XOAY peHIeHHs 3aJayd, KOMMEHTHUPOBATh TMOJYyYCHHBIN
pe3yIbTarT;

B XOJIe OOCYXKICHHSI 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEeMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb MACH, HALICJICHHBIC HA IMOUCK PCUICHHA, COIIOCTABJISATL CBOU
CYXKICHHS C CY)KIEHUSIMU IPYTHX YYaCTHUKOB JMajora, oOHapyXHBaTh pPa3jiHyuue U CXOJCTBO
MO3UIUI, B KOPPEKTHOH opMe GOopMyIUPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCHICHUA 3aJadyd, SKCICPpUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad NpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusaunus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/aud, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX HPOLIECCOB, HX pe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIA ITpoLiecca U pe3ynbTaTa peleHNs MAaTeMaTHIEeCKON 3a1a4H;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEUICHUM 33/Ja4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTHKEHHUS! WJIM HEAOCTH)KEHUS pe3yJlbTaToOB JAESITEIbHOCTH, HAXOAWTh OIMIMOKY, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasI 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHnn y4yeOHbIX 3a/ay, IMPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMI0 COBMECTHOM pPabOThI, pacrpenensTbh BHIbI paboT, JOrOBapHBATbCs, OOCYXAATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;



y4acTBOBaTh B TPynmoBbIX (Gopmax paboThl (0OCYkKaeHUs, OOMEH MHEHHH, «MO3TOBbHIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl M KOOPAMHUPOBATH CBOM JEHCTBHS C
APyruMu 4JICHAMHW KOMaHZIbI, OLUCHHBATHL KAa4YC€CTBO CBOCIr0 BKJIada B O6H.[I/1ﬁ MIpOAYKT 11O
KPUTEPHSIM, CHOPMYIIUPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0ydaromuiicst HAyIUuTCs:

CBOOOJIHO OIEpUPOBATh MOHATUSAMHU: Trpad, TUIOCKHK rpad, CBA3HBIA rpad, myTh B rpade,
LeMb, UKJI, IEPEBO, CTENEHb BEPUINHBI, IEPEBO CIYUAMHOTO IKCIIEPUMEHTA;

CBOOOZHO OMEPUPOBATh TOHATUSMHU: CIIYYalHBIH OSKCIEPUMEHT (OMbBIT), CIydaiHOe
coObITHE, AJIEMEHTapHOE Ciy4ailHOe COOBITHE (RJIIEMEHTapHbIA HCXOMA) CIy4allHOrO OIBITA,
HAXOJHUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HAXOJUTh U (QOPMYIHPOBATH COOBITHS: TEepeceueHre, OObEeIUHEHNE TAHHBIX COOBITHIA,
coObITHE, TPOTUBOIOJIOXHOE JaHHOMY, MCIIOJNb30BaTh JuarpaMmbl Oijepa, KOOPAMHATHYIO
OpsIMyI0 JJisi pelIeHUs 3a7ad, I0Jb30BaThcsi (OPMYION CIOXKEHHs BEpPOATHOCTEH st
BEPOATHOCTEH IBYX U TPEX CIy4YalHBIX COOBITHI;

ONEpUpPOBaTh  IMOHATUSAMH: YCIOBHAs BEPOSTHOCTh, YMHOXKEHHE BEPOSTHOCTEH,
HE3aBUCUMBIE COOBITUS, JIEPEBO CIYyUYAHHOTO SKCIIEPUMEHTA, HAXOAUTh BEPOSATHOCTU COOBITHH C
MOMOIIBIO MpaBUjIa YMHOXKEHHS, JepeBa CIy4alHOTO OIBITA, UCIONb30BATh (HOPMYIY IMOJHON
BeposaTHOCTH, (popmyny baiieca mpu pernenun 3anad, onpeneisiTh HE3aBUCUMOCTh COOBITHI 110
(dopMyJie ¥ 0 OpraHU3aliK CIy4ailHOro SKCIIEPUMEHTA;

NPUMCHSTh W3y4eHHBIC KOMOWHATOPHBIC (QOPMYJBI JUISI TIEPEUUCICHUS DSJICMCHTOB
MHO’KECTB, JJIEMEHTapHBIX COOBITUN CIIy4allHOTO OIbITa, pEIICHUs 3aJady 10 TEOpUHu
BEPOSITHOCTEN;

CBOOOIHO OIEPUPOBATH NMOHATUSIMH: OWHAPHBIN CIy4ailHBINA OMBIT (MCIIBITAHKUE), YCIIEX U
Hey/aya, HE3aBUCHUMBIC WCIIBITAHUS, CEPUSl HCIBITAHHM, HAXOIUTh BEPOATHOCTHU COOBITHH: B
CEepHUM HUCTBITAHUN J0 TIEPBOrO ycrexa, B CEpUM UCTIbITAHUN BepHyIIu, B ONbITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOAHO  ONEpUpOBaTh  MOHATHSAMM:  Cly4ailHass  BEJIMYMHA,  paclpelesieHue
BEPOATHOCTEH, IMarpaMMa pacipeneieHus, OMHapHas ciy4ailHas BEIU4YMHA, T€OMETPHUYECKOE,
OMHOMHUATBHOE pacIpe/ie]ICHHE;

ONEpUPOBaTh TMOHATUSAMH: COBMECTHOE paCIpEACIICHHE [IBYX CIIy4ailHbIX BEJIMYMH,
WCIIOJIH30BaTh TAO0IHUILy COBMECTHOT'O paclpeiesIieHUsI IBYX CIIyJailHbIX BEJTMYUH JJISI BBIICTICHUS
pacripefieieHusi  KaXJAOW ~ BEIUYMHBI,  OMPENETICHUS  HE3aBUCUMOCTH  CIyYalHBIX
BEJIMYMH;CBOOOTHO ONEPUPOBATH MOHSATUEM MATEMATUYECKOTO OKUAAHUS CTy4yaifHONM BETUYHHBI
(pactpenenenus), MPUMEHSATh CBOWCTBA MAaTeMaTHYECKOTO OKUIAHUS TMPHU PEIICHUH 3ajad,
BBIYHCIIATh MAaTEMAaTHYECKOE OXHUIaHUE OMHOMUAIBLHOTO UM T€OMETPHUYECKOTO PACIIPEICIICHHIA;
CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: JUCIHEpPCUs, CTaHAAPTHOE OTKJIOHEHUE CIIy4aiHOMN
BEJIMYMHBI, TPUMEHSATh CBOMCTBA AWCIEPCUHU CIYYallHOW BENWYHHBI (pacrpeneieHus) Mpu
pELIeHUH 3a/1ay, BBIYUCIATH AUCHEPCHI0 U CTAHJIAPTHOE OTKJIOHEHHE TeOMETPUYECKOro u
OMHOMHUAIBHOTO paclpeaeeHui.

K xoniy 11 kiacca o0ydaromuiicst HAyquTCs:

BBIUUCIISATH BBIOOPOUHBIE XAPAKTEPUCTHUKKM TIO JaHHOW BBIOOpKE U  OIICHHUBATH
XapaKTePUCTUKN TEHEPATbHONW COBOKYIMHOCTH JAHHBIX MO BBIOOPOUYHBIM XapaKTEPUCTHUKAM.



OneHuBaTh BEPOSTHOCTH COOBITHH W MPOBEPSATHh TNPOCTEUIINE CTATUCTUYECKHE THUIIOTE3HI,
MOJIB3YACh U3YUYECHHBIMH pacIipe/leICHUsIMH;

NPUBOAUTE TIPUMEPHI 3aay, MPHUBOISAIIMX K IMOKA3aTeIbHOMY pacHpeieiiCHHI0, 3ajad,
NPUBO/IINX K HOPMaJIbHOMY pactpeseneHno. OneprupoBaTh MOHATUSMH: (PYHKINS TUIOTHOCTH
BEPOSTHOCTH ITOKA3aTEIbHOTO pacipenesieHus, QyHKIUS TIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacripeniesnieHus, (pyHKIUS TIOTHOCTH M CBOMCTBA HOPMAJIBHOTO PACHpEICNICHHS; ONpPEAesaTh
KO3 PHULIHMEHT TMHEHHON KOPPETAIMH, BEBIOOPOUYHBIN KOI((UIIMEHT KOPPETSALIHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

DOnemMeHTHl Teopuu rpados

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U
BEPOSITHOCTH COOBITUM

Onepanuny HaJ MHOXKECTBaMU U
coObITusIMH. ClI0’KEHHE U YMHOXKEHUE
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumble coObITUSs

OJIEMEHTBI KOM6I/IHaTOpI/IKI/I

Cepun nocrienoBaTebHbIX UCIIBITAHUI.
Ucnpiranusa bepnynnu. CiyyaiiHblii BBIOOD
13 KOHEYHON COBOKYITHOCTH

CrnyualiHble BEJIMUUHBI U pacripeiesieHUs

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

14 1
34 2




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

3aK0H OOIBIINX YHCET

KoanuecTBo 4acoB

KoHTpoanHLbIe
Bcero P
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

DJIEMEHTHI MAaTEMAaTHYSCKOM CTaTUCTUKU
HerepHBHHe cnyqaﬁHble BCIINYHHBI

(pacnpenenenus), MoKa3aTeabHOE U
HOpMAaJIbHOE pacIpeieIeHus

Pacnpenenenue Ilyaccona

CBs3b MCKOAY CHy‘IaP’IHBIMI/I BCIN4YMNHaMN

O00011eHNe U cCUCTEMaTU3aLNS 3HAHUT

11 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34 1




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

I'pad, cBs3HBIHN Tpad, npeacTaBiIcHUE
3aJ1auu C MOMOIIIBIO rpada

KoanuecTBo 4acoB

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

Crenenb (BaJIEeHTHOCTb) BepiIuHbL. [1yTh
B rpade. Llenn u mukIIbI

I'padsr Ha TOCKOCTH. lepeBo
CIIy4alHOT'O DKCIIEpUMEHTA
CrnyuaiiHble S9KCIIEPUMEHTHI (OTIBITHI) U

citydaiiHble COOBITHS. DIeMEHTapHbIE
COOBITHSI (MCXOIBI)

BeposiTHOCTB cilydaliHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU
COOBITHSMU

BeposiTHOCTB CcltydaifHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

[Tepeceuenne, 00beTMHEHIE MHOKECTB
¥ COOBITHH, IIPOTHBOITOJIOKHBIE
coObITHs. DOpMyITa CIOKCHUS
BEPOSATHOCTEMN




VYcnoBHas BEPOATHOCTb. Y MHOKEHUE
BeposATHOCTE. DopMyJia yCIOBHOM
BEPOATHOCTH

VYcii0BHas BEpOSATHOCTb. Y MHOXKECHHE
BeposiTHOCTEN. DOopMysia yCIIOBHOM
BEPOSATHOCTH

10

11

®dopmyna NOJTHONU BEPOATHOCTH

®opmyna baiieca. HezaBucumele
COOBITUS

12

13

14

KomOuHaTopHOE MPaBMIIO YMHOKEHUS.
[lepecTanoBku U paxkTopuan

Yucino coueranuid. TpeyrojibHUK
ITackains

®opmyna Ounoma HeroToHa

15

16

17

18

KonTponsnas padora Nel: "I'padpsl,
BEPOSATHOCTH, MHOKECTBA,
KoMOWHaTopuka'

buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.
He3zaBucumeie ncnsitanust. Cepust
HE3aBUCHMBIX UCIIBITAHUH JI0 TIEPBOTO
ycrexa

Cepus HE3aBUCUMBIX UCTIBITAHUH 110
IIEPBOTO ycIiexa

Cepusl HE3aBUCHMBIX MCTIBITAHUN
bepnymm

19

Cry4aifHbIi BBIOOp M3 KOHEUHOU
COBOKYITHOCTHU




20

[IpakTuyeckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. Jnarpamma
pacrpeneieHus

Onepanuu HaJl CIy4alHbIMU
BenuunHaMu. [IpumMepsl pacnpenencHuii.
bunapHas ciydaiiHas BeJIu4vHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MareMaTtnueckoe 0KMIaHNE CIIy9aliHON
Benn4urHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEJIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0xHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematuueckoe 0XUIaHNE
T€OMETPUUYECKOT0 U ONHOMHUATBLHOTO
pacnpeneneHui

I[I/ICHCpCI/ISI " CTaHAAPTHOC OTKIIOHCHUC

28

Jucnepcust OuHapHOU Ciy4aiiHON
BeIMYUHBL. CBOMCTBA AUCTIEPCHH

29

Maremaruueckoe OXXHNAaHUC
MMPOU3BCACHUA N JUCIICPCHUA CYMMBI
HE3aBUCHMBbIX CJ'Iy‘I&fIHBIX BCJIMYUH

30

Jucnepcrss OMHOMHATIBHOTO
pactpenenenus. [Ipakruueckas pabora ¢




HCIIOJIb30BAHUECM JJICKTPOHHBIX Ta6JII/ILI

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

31 [IpakTuyeckas pabora c !
MCIIOJIb30BAaHUEM DJIEKTPOHHBIX TaOIHUIY

32 O000111eHrEe U cCUCTEMATU3ALMs 3HAHUI 1
KonTponpHas padora Ne2: "UcnbiTanus

33 bepnysum. CiiyyaiiHple BETUYHUHBI U 1
pacnpenenenus"

34 O06001IeHre U cucTeMaTU3alus 3HAaHUK 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebrimesa. Teopema
Yeorrmesa. Teopema bepryiu. 3akoH
OOJIBIIIUX YHUCEIT

Hepasenctso Yebbimena. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJIBIIINX YHCEeI

Br160pouHBIii METO/T UCCIIeIOBaHUIA

[IpakTHueckas paboTa ¢ UCIOIB30BaHUEM
3JIEKTPOHHBIX TAOJIHUIY

['enepanbHasi COBOKYIHOCTb U Cy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OlleHKa CPeTHETOo U
JUCIIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh U ClydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OLieHKa CPETHETO U
JUCIIEPCUU TEHEPAIBHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OrneHrBaHuE BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YYECHHBIX pacIpeIeICHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMeps! HePEpBIBHBIX CIIyYalHbIX
BenM4YUH. OyHKIMSA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a7a4, IpUBOJAIINX K ITOKA3aTCJIIbHOMY U K
HOPMAaJILHOMY paclpeaeICHUsIM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
IMMOKAa3aTCJIbHOTO PaCIIpCACIICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIBHOT'O pacClpeaCiIiCHUA

16

ITocaenoBaTeNbHOCTE OJUHOYHEIX
He3aBUCHUMBIX coObITHil. [Ipumep 3amaun,
pUBOAALIEH K pacnipenenenuto [lyaccona

17

18

[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuanus 1Byx ciyyailHbIX BETMUYHH.
Koaddunment koppensaunu

19

CoBMeCTHBIC HAOTIOJICHUS IBYX BEJTMUUH




20 Bri6opounsiii k03 punmeHT Koppensum

o1 Paznuuue Mexy TMHEHHOM CBSA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jluneitnas perpeccus

3 [IpakTuueckast paboTa ¢ HCIOIB30BAaHHEM
AJIEKTPOHHBIX TAOJIHUIT
[IpencraBneHue 1aHHBIX C IOMOIIbIO

24 TaOJIMI ¥ IUarpaMM, ONucaTeNIbHas
CTaTUCTHKA

)5 OnbITh ¢ paBHOBO3MOXHBIMHU
3JIeMEHTAPHBIMU COOBITUSIMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM popmyn
Brruucnenue BeposTHOCTEH COOBITHI C

7 IpUMEHEHHEM I'paUUECKUX METOJI0B:
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuaiiHble BEJIMUMHBI U paclpeeIcHUs

79 MaremaTruecKoe OKHIaHUE CITyYaHON
BEJIMYMHBI

30 MaremaTryecKoe OKHIaHUE CIYyYaiHON
BEJTMYMHBI

31 KonTtponbHas padora: "BeposTHocTh 1
cTaTucTuka"
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (Gpopmyi u rpagudecKkux
METO/I0B

33 Brruncienne BeposTHOCTEH COOBITHH C




npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

34 MareMaTtnueckoe 0KMIaHNUE CIIydalHON

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

CrnyualiHble BETUUHUHBI U paclpeesIeHusl.

34




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMor .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBanus
0 pe3yJbTara
6 Teopus BeposATHOCTEN U CTaTUCTUKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPAMMBbI
62 OnepupoBaTb  HOHATHSMM:  CpeiHee  apu]MeTHyeckoe, MeJIuaHa,
HauOoJIbllIee, HAMMEHbILIEEe 3HAYeHHUE, pa3MaX MacCHBA YUCIIOBBIX JIaHHBIX
OnepupoBaTh MOHATUSAMU: CIYYalHBIA IKCHEPUMEHT (OIBIT) U Clay4aiiHoe
COOBITHE, 3JIEMEHTApHOE COObITHE (JIEMEHTapHbIM MCXOA) CilydaitHOro
6.3 OMbITA; HAXOAUTh BEPOATHOCTH B ONbITAX C PABHOBO3MOXKHBIMU
CJly4yaliHbIMU COOBITUSMH, HAXOJUTh U CPAaBHUBATh BEPOSTHOCTH COOBITUI
B U3YyUYCHHBIX CIIyYallHBIX SKCIIEpUMEHTAX
Haxomute u QopMmynupoBath COOBITHS: TepecedeHre H OO0bEeIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, NPOTUBOMOJIOXKHOE JAHHOMY COOBITHUIO;
' HOJb30BaThCA  JauarpaMMmamMu  Oimepa  u (GOpMYJIOH  CIOXKEHMS
BEPOSTHOCTEH IIPU PELIEeHNUH 33134
OnepupoBaTh NOHATUSAMU: YCIOBHAsI BEPOSTHOCTb, HE3aBUCUMBIE COOBITHUS;
6.5 HaXOJUTh BEPOATHOCTH C MOMOUIbIO MpaBUJa YMHOXEHHS, C MOMOIIbIO
JIEpEBa CIy4YaiiHOrO ONbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a1a4
OnepupoBaTh NOHATHUSAMU: UCIBITAHUE, HE3ABUCUMBIE HCIIBITAHUS, CEpUs
6.7 UCTIBITAHUH, yClieX M Hey/laya,; HaXOJUTh BEPOSITHOCTH COOBITHH B Cepuu
' HE3aBHCHMBIX HCIBITAHUN O IEPBOrO yclexa, HaXOAUTb BEPOATHOCTH
coObITHI B cepuu ucnibiTanuil beprysmim
6.8 OnepupoBaTb NOHATUAMM:  CllydailHas  BEJIMYMHA, PACIpPENEICHHE
' BEPOATHOCTEH, AarpaMma paclpeesieHus
11 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl 0CBOCHHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIIydallHOM  BEJIMYMHBIIIO
’ pacnpezieNIeHUI0 WK ¢ TOMOUIbIO AHarpaMm
52 OnepupoBaTb MOHATHEM  MaTEMAaTUYECKOTO  OXKMJAHUA, MPUBOIUTH




IIPUMEPBI TOT0, KaK IMPHUMEHSIETCS MAaTEeMaTU4YECKOE O0XKUAAHUE CIydalHON
BEJIMYMHBI, HAXOOUTb MaTE€MaTHYECKOE OXUIAHME 10  JaHHOMY
pacnpeneeHuIo
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MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEACTABICHHUE O HOpMaJIbHOM paclpEaCICHUN




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox
6

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

6.3

[IpencraBnenre faHHBIX C MOMOIIBIO TabauI U auarpamm. CpegHee apudMeTndeckoe,
MeJraHa, HauOOoJbIlIee U HAMMEHBIIIEE 3HAYCHHUSI, pa3Max, JUCIIEPCHsI M CTaHIIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIM30CTh YacTOThIM BEPOSITHOCTH
coObITuii. Ciy4aifHbIE OMNBITHI C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITUSMH.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOKHBIMH 3JIEMCHTAPHBIMHA COOBITHSIMU

Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAUHEHHE, MPOTHBOIIOIOKHbBIE
coObItus. uarpammsl Diinepa. @opmyrna caoKeHus: BEpOsSsTHOCTEH

6.4

6.5

6.6

VcnoBHas — BEpOSATHOCTb.  YMHOXEHHE  BEpOSATHOCTEH. JlepeBO  Cily4aiHOro
skcriepuMenTa. @opmysia MmoHoH BeposTHOCTH. HezaBucuMbIie COOBITHS

KomOunaropHoe mpaBuno ymHoxeHus. [lepectaHoBkn u dakrtopuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroTona

bunapHplii ciyyaiiHblii ombIT (MCHbITaHWE), ycnex M Heynada. HesaBucumble
ucnbiTanua. Cepust HE3aBUCUMBIX MCHBITaHMM g0 mepsoro ycmexa. Cepus
HE3aBUCHMBIX UCHbITaHUN bepHyiuium

6.7

Cnydaitnas BenuumHa. Pacnipenenenue BeposiTHocTel. Jlmarpamma pacmpeneneHus.
[Ipumeps! pactipeiesieHnid, B TOM YUCJI€ T€OMETPUUECKOeH OMHOMHUATTBHOE

11 KJIIACC

Kon

5.1

52

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Teopust BEpOATHOCTEN U CTATUCTHUKA

UucnoBele XapaKTEpUCTHKU CIy4YalHBIX BEJIMYMH: MaTeMaTHYECKOe OKHIAHUE,
JUCTIEpCUsl M CTaHAAPTHOE OTKJIOHEeHHuE. [Ipumepbl NpUMEHEHHs] MaTeMaTUYECKOTO
OKUJAaHMs, B TOM 4YMCIE B 3aJadyax M3 IOBCEIHEBHOM XHM3HU. MaremaTuueckoe
OKU/laHue OMHApHOH cilyyailHOM BeaMuuHBI. MaTteMaTHuecKoe OXHJAHHE CYMMBbI
CIIy4alHBIX BEJIMYMH. MaTreMaTH4ecKoe 0)KMJIaHUE U JUCIIEPCUsl TEOMETPUUECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH

3akoH OONBIIMX YHCET M €ro poib B HaykKe, MpHpojae U olmiecTBe. BrIOOpOUHBIIH
METOJI UCCIETOBAaHUN

53

[IpuMepsl  HENpepbhIBHBIX  CiIy4allHbIX  BeJWYnH. [loHATHE O  IUIOTHOCTH
pacrpenienieHus. 3agauu, IpUBOASIINE K HOPMaIbHOMY pactpeenenuto. [lonarue o
HOPMAaJIbHOM pacIpeieeHun




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenne Merogamm J0Ka3aTenbCcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEACTICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KICHHE, NPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IPOBOJUTH JI0KA3aTeJIbHbIE PACCYKICHUS MPHU PELICHNUH 33]a4, OLICHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUH; YyMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOXKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINUCaHMsl PeaTbHBIX MPOLECCOB U SBJICHUN M IPU PELICHUU 3a7ay, B TOM
quciie U3 JPYrux y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a]1aBaTh
U ONMCHIBaTh Tpadbl pa3IMnYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHue omnepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTEMeHb C IeNbIM MOKa3aTeeM, KOpEeHb HaTypalbHOUN CTENEeHH, CTENeHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudmM UMcIa, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATypPalbHbBIX, IETbIX, PAlUOHANBHBIX, JACHCTBUTEIHHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBIITUI 00N
JIenuTenh W HauMEHblee oOllee KpaTHOe, anroputMm EBkanaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C pa3IMYHbIMU MO3WMIMOHHBIMH CUCTEMaMU
CUMCIICHUS; YMEHUE BBITIONHATH BBHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPOKEHHUI CO CTEeNeHsSMU W Jorapudmamu, mpeoOpa3oBaHusi APOOHO-
palioOHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpPUpPOBaTh  MOHSATHSIMHU:
MOCJIEIOBATEIBHOCTD, apu(MeTHUecKass MpPOTpeccusi, TEeOMETpPHUYECKas

nporpeccus, OCCKOHEUHO YGBIBaIOLHaH TCOMETPUUCCKAasA MPOIrpeCCus,




YMEHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJl; YMEHHUE ONEPUPOBATH MOHATHUAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3alucCH  KOMIUIEKCHBIX  YHCET
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHUECKUE JEHCTBUS C KOMIUICKCHBIMH YHCIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAaHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2 u  3%3, omnpeaeiauTelb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCpHUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPpaAlUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMbI C IAapaMCTpOM; IPHUMCHAIATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MATCMAaTHUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBarh HOHATHAMM: (PyHKOMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
¢byHKLMU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPHUUECKUI U
¢u3nyecKuil CMbICI TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbII
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCISATh  NPOM3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUMN (YHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKOro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJISl HAXOXKICHHUS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H
bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO

HUHTCrpajia;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C




NoMOILBI0 AU epeHInaNbHBIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
(GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIMH; YMEHHE CTPOUTh TpapuKH HM3yYCHHBIX
GyHKIMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(GUKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 33134 M3 APYrHX y4eOHBIX NPEIMETOB M 33/1a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIUYHMHAMU;
UCIIONIb30BaTh CBOMCTBA M TpaduKku (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJauyd pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M U3 00JacTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJlayd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAaHMEM  ammaparta  anreopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe H3BIEKaTh, MHTEPIPETHPOBATH
nH(pOpMalLKIo, MPEACTABICHHYIO0 B TabIUIaX, Ha Juarpammax, rpadukax,
OTpaXKarOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
uHpopMaIMi0O C TOMOIIBI TabiMIl ¥ JWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpaUUYecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpaUuecKu MCCIeA0BATh COBMECTHbIE
HaOJI0IEHNUS C MOMOIIIBIO JarpaMM pacCeUBaHUs U JMHEHHOU perpeccun
YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE
coOBbITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; yMEHHE BBIYUCIATH

BCPOATHOCTL C MCIIOJIb30BAHUCM Fpa(bI/I‘-ICCKI/IX MCTOHOB; NPUMCHATH
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(GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (HOpMyIly IMOJIHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, pPACHpECIICHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, JUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIUW  paclpeAcieHHs U  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN /ISl pEIeHUs 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHMEPHl TPOSBICHHS 3aKOHA
OONBIIMX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHUCII0  TIEPeCTaHOBOK, OwmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS [UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHLIﬁ pe3yiibTart

YMeHHe omnepupoBaTb IOHATUSAMH: TOYKA, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TPEXIPaHHBIM Yroj, CKpPEeIUBAIOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTefI, yrojia MeExKAay IpSAMbIMH,
Yroa MEXAy MpsAMONM U IUIOCKOCTBIO, YroJI MEXKIAY IUIOCKOCTAMH,
paccTostHUE OT TOYKHM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLCHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4ecKue
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4U

YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajienenumnen, Mpu3Ma, NOHpamuaa, (Gurypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpPa, O0BEM Kyoa,
MNPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHsI KOHYyca M IWIMHIPA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEUYEHHWE II1apa, IUIOCKOCTH,

Kacaromasacs C(bCpBI, OUuiInHApa, KOHYC4, YMCHUC CTPOUTb CCYCHUC
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MHOTOTpaHHHMKa, U300pakaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeaeHus U3ydaeMbIX (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo GuUryp Imo
pPa3NIMYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOJUMBIE JIOTIOJHUTEIBHBIC

IMOCTPOCHUMA

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMO0OMS, TMOA00HBIE (UTYPBI, yMEHHUE
pacro3HaBaTh paBHBIC M MOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TPH
pEIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIYHCIATH TCOMETPHUYCCKUE BEITUYHHBI
(MHA, yroj, IUIOMIAJbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIb3YS
W3YYCHHBIE (OPMYJBI W METOABI, B TOM YHCIE: TUIONMAJb MOBEPXHOCTU
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIApA, IUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TApaJUIeNICIUIeIa, TUPAMUABI, TPU3MBI, IHIUHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha YHCIO, PA3JIOKCHUC BCEKTOpa II0 6a314cy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcToOB
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YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ MCTO AJIA PCUICHU 3a1a4u; IIOHUMAHUC
SHAYUMOCTH MATCMAaTUKH B HU3YYCHHU TPUPOAHBIX U 06IH€CTBCHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCliio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 HatypanbHble u nienbie uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
12 Panmonaneupie uucina. OOBIKHOBEHHbIE M JECATHYHbIE ApOoOU, MPOLEHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTeneHHu. J[elcTBus ¢ apuMEeTHISCKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crernens ¢ 1ensiM nokaszarenaeMm. CTeneHb ¢ pallMoOHAIBHBIM Moka3aTeneM. CBoiicTBa
' CTETNeHU
15 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' ApPKTaHIE€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudwm gucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapU()MBI
HevictButenbHple  4Hucia. Apu@MeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIC BEIYUCICHHUS, TPABUIIA OKPYTJICHHS, IPUKHUIKA U OL[EHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpaszoBanue BhIpaXKeHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpAaBEHCTBA
2.1 [enbie 1 IPOOHO-paIMOHATBHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpuieckue ypaBHEHH
24 [TokazarenbHble U orapupMUIEcKie YpaBHEHUS
2.5 Hensle n 1poOHO-paliiOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBa
2.7 [TokazarenbHbIE U TOTapuPpMUUIECKIE HEPABECHCTBA
2.8 TpuronomeTprueckue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucteMbl JIMHEUHBIX YpaBHEHUU. OnpeaenuTesb MaTpULbl

3 OyHKIHMH U TpaduKh




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHbIE

> ¢dbyuaknun. YétHeie u HeuéTHbIe QpyHkumu. [lepuoanaeckue GyHKINN
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymn ¢yHkumm.
19 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanmGonblnee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zateseM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢Qynknuit. CpoiicTBa  (QyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas Gynkiuu. [Ipou3BoaHbIe 31eMEHTapHBIX (QYHKIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHMIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubousblIero ¥ HauMEHBIIEro 3HaueHusl QyHKIHUU Ha
oTpe3Ke
43 [TepBooOpaznas. MaTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HaJ MHOKecTBamMu. J(narpammel Diinepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BPALICHUS
7.5 KoopauHatsl 1 BEKTOPBI




UHTEPHET

AN

®denepanpHblil mopran «Poccuiickoe oopa3oBanue» http:/ www.edu.ru

Poccuiickuii mopran otkpsiToro oopasosanus http://www.openet.edu.ru
http://yaklass.ru — SIKnacc. [ludpooii 06pa3oBaTenbHbIN pecypc. NHHOBaIIMOHHBII
o0pa3oBaTenbHbII HHTEPHET-PECYPC.

denepanbHbIii EHTP HHOOPMAITHOHHO-00Pa30BaTEILHBIX PECYPCOB
http://fcior.edu.ru

Ennnas xoyuteknus udpoBbIx 00pa30BaTEIbHBIX PECYPCOB
http://schoolcollection.edu.ru

http://resh.edu.ru

https://myschool.edu.ru/
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