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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTAaTUCTHKA» YIIIYOJEHHOTO YPOBHS  SIBISETCS
IPOIOJDKEHUEM U PA3BUTHEM OJIHOMMEHHOI'0 yueOHOro Kypca yriyOJaEHHOrO YpOBHS Ha YpOBHE
cpeaHero ooOuiero oOpa3oBaHMsA. Y4YeOHBIH Kypc MpenHa3HadeH Uil (opMUpOBaHUS Y
00y4aroluXCcsl CTATUCTUYECKOW KYJIbTYpPbl M IOHMMAHUS pOJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA JUIsl M3y4YCHHS CIY4alHBIX COOBITHH, BEIMYHMH M IPOIECCOB.
[Tpu u3ydeHnu Kypca oOoramaroTcs IpeACcTaBICHUs O0YYaroLIMXCsA O METOAAX MCCIENOBAaHUS
U3MEHYMBOTO MHpA, Pa3BUBAECTCA I[OHMMAHUE 3HAYMMOCTH M OOIIHOCTH MaTeMAaTHYECKHUX
METONOB IIO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MHUPOBO33pPEHU.

Copnepxanne y4eOHOro Kypca HaIpaBiIeHO Ha 3aKpelUICHHE 3HAHUHM, MOJYYEHHBIX MpU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHUs, U HA pa3BUTHE NPEACTABICHUHN O
CIIy4alHBIX BEJIMYMHAX U B3aUMOCBA35AX MEKIYy HUMU HA BAKHBIX IIPUMEPAX, CIOXKETBI KOTOPBIX
HOYEPIHYTHI U3 OKPY’KaIoIIero Mupa. B pesynprare y oOydaromuxcst JOJKHO CHOPMUPOBATHCS
OpefcTaBiIeHue O Haubosnee YHNOTpeOMTENbHBIX UM OOIMX MaTeMaTHMYeCKHX MOJENsX,
UCMOJNb3YeMBbIX /ISl  ONUCAaHMsS AHTPOIOMETPUYECKUX M JeMOrpaUyecKux BeJIUYMH,
NOTPEIIHOCTE B pPAa3IUYHbIE pOJAa HW3MEPEHHAX, JUIUTEIBHOCTH O€30TKa3HOW pabOThI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHK MACCOBBIX SIBIICHMHA M IPOIECCOB B OOIIECTBE.
VYuebHblil Kypc sBisiercss 0a30d UIs OCBOEHHUS BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXO/IMMBIX CIELUAINCTAM HE TOJIBKO MHKEHEPHBIX CIIELUAIbHOCTEH, HO TaK)Ke COLUAIBHBIX
U TICHXOJIOTHYECKUX, MOCKOJBbKY COBPEMEHHBIC OOIIECTBEHHbIC HAYKH B 3HAYUTEIBHOH Mepe
UCTIONB3YIOT ammapar aHajiu3a OoNbIIMX JMaHHBIX. LIeHTpanpHyl0 4YacTh y4eOHOro Kypca
3aHUMaeT OOCYXJEHHE 3aKoHa OOoJIbIIMX uHuced — (YHIAMEHTAJIBHOIO 3aKOHA IPHPOJIBL,
UMEIOILEro MaTeMaTHYeCcKyto (hopMalIn3aLuIo.

B cooTBercTBUM € yKa3aHHBIMU LIEJIIMU B CTPYKType yueOHOro kypca «BeposTHocTh u
CTaTHCTHKa» Ha yriayOJIEHHOM YPOBHE BBIJIEJIEHBI OCHOBHBIE COJEP)KATEJIbHBIE JIMHUU:
«CrnyuaiiHble cOOBITHS U BEpOSITHOCTU» U «Ciy4yaifHble BETMUUHBI M 3aKOH OOJIBIINX YUCEID.

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIH Kypc BKJIIOYEHBI 3JIEMEHTHI TE€OpHH IpadoB U
TEOPHH MHOXKECTB, HEOOXOIUMBIE JUIsSl TOJHOLIEHHOIO OCBOCHHUsI MaTepHajla JaHHOTO y4eOHOro
Kypca U CMEKHBIX MaTEMaTHUYECKUX y4EOHBIX KYpPCOB.

Conepxxanne yuHUM «CiyyaifHble COOBITHSI M BEPOSATHOCTH» CIYXHMT OCHOBOM st
(dopMHpOBaHUS MpPEJCTABICHUNH O paclpelielieHud BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHBIX BEIMYMH. BakHyr0 4acTb B 3TOM COAEPKATEIBHOW JIMHUM 3aHMMAcT W3Yy4eHHUE
F€OMETPUYECKOr0 U OMHOMHAIBHOIO paclpeieNeHuil M 3HaKOMCTBO C HMX HENpPEepbIBHBIMU
aHaj0raMi — MOKa3aTeJIbHbIM U HOPMAJIbHBIM PACIPEAEICHUSIMU.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIyYalHBIMU BEIMYMHAMHU U PaCIpPEACIICHUAMH,
AKLIEHTUPYIOT BHUMaHHE OOYy4alolUXCsl Ha ONHCAHMM M W3YYEHHUU CIIy4YalHBIX SIBICHUH C
MOMOIUIbI0 HemNpepbIBHBIX (yHKIUI. OCHOBHOE BHHUMAaHHE YHAENSETCS MOKa3aTelbHOMY U
HOPMAJIBHOMY PacCIIpeEeICHUAM.

B ydeGHOM Kypce mnpeaycMaTpuBaeTcsi O3HAKOMHUTEIBHOE M3YYEHHUE CBS3H MEXKIY
CIIy4alHBIMHU BEJIMYMHAMH M OMHCAHUE 3TOH CBS3M C MOMOIIbI0 KOA(pUIIUEHTa KOPPEISIIUU 1
ero BbIOOPOYHOrO aHajora. OTH DJEMEHTBl COJAEp)KaHUS pa3BUBAIOT TeMmy «JlnarpaMMbl
pacceMBaHMs», HM3YYEHHYI0 Ha YpOBHE OCHOBHOIO o0O0mIero o0pa3oBaHMs, U BO MHOIOM
ONUPAIOTCS Ha CBEJICHUS U3 KYpCOB alnreOpbl M FTeOMETPHUH.



Emé oaun sneMeHT copep:kaHusl, KOTOPBIN MpeasaraeTcsi Ha 03HAKOMUTEILHOM YPOBHE —
MOCIIE0BATEIHPHOCTh CIIYYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIOMINX B €UHUIY BPEMECHHU.
O3HaKOMJICHHE C paclpeiciieHueM BEpPOSTHOCTEH KOJIMYECTBA TAKUX COOBITHIA HOCUT
pPa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Y4eOHBble CIEHUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HAyKaMM, IICUXOJIOTHEH U
YIPaBJICHUEM.

Ha wmsydenne ydueOHOro Kypca «BeposTHOCTh M CTaTUCTUKa» HA YIIIyOJIEHHOM YPOBHE
otBoauTcs 68 wacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kinacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukibl U nenu. CreneHb (BaJ€HTHOCTH) BEPIIHUHBI.
['padsr Ha TUTOCKOCTH. [lepeBbs.

CrnyyaliHple SKCTIEpUMEHTBI (OMBITHI) M CIIyY9ailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydaifHOTO cOOBITHS. BAM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHEe, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Juarpammsl Diinepa. @opmyia Cl10KEeHUs BEPOATHOCTEMN.

VYcnoBHas BEpOSTHOCTh. Y MHOXKEHUE BEPOSATHOCTEH. [lepeBoO caydailHOro SKCIEepUMEHTa.
®dopmyna noaHo# BeposTHocTH. Dopmyina baiieca. HezaBucumeblie coObITHS.

bunapHbIii ciy4aiHbIN ONBIT (MCHBITAHUE), yCIIeX U Heynada. HezaBucHMbIE UCIIBITAHMUS.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUN 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucnio
couetanuii. Tpeyronbuuk Ilackans. @opmyna 6uaoma HeroToHa.

Cepusi HezaBucUMBIX wHcnbiTaHui bepuymiu. CryualiHelii BbIOOp W3 KOHEYHOU
COBOKYITHOCTH.

Cnydaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrpezesieHus.
Onepanuu Haj ciaydyalHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpeziefieHul, B TOM YKCiie TeOMEeTpHUIecKoe 1 OMHOMHAIIBHOE.

CoBMeCTHOE pacrlpeneieHHe JBYX CIIy4allHbIX BenuuuH. He3zaBucumblie ciyyaiiHbie
BeJIMUYMHbL.MaTremMaTHuecKoe OXHJaHue ciydyailHoM BenuuuHbl (pacupenenenus). [Ipumepst
NPUMEHEHHUS MaTeMaTU4YecKoro OXuJaHus (cTpaxoBaHue, JoTepes). MaremaTH4ecKoe
OXXHJaHue OMHApHOH cimy4ailHOW BelnuuHbl. MaTemMaTuuecKkoe 0KHJIaHUE CYMMBI CIy4YailHBIX
BeNIMYMH. MaTeMaTHuecKoe 0XKHIaHue TeOMETPUIECKOT0 U OMHOMHAIBHOTO pacIpe/IeIeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKIOHEHUE CIy4yalHOW BETWYMHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciydaliHOW BelMMYMHBI. MaTeMaTHUecKoe OKUAAHWE MPOM3BENEHUS U
JUCIIEPCUsl CYMMBI HE3aBUCHMBIX CIy4alHbIX BeJMYUH. [[ucniepcust u cTaHAapTHOE OTKIIOHEHUE
OMHOMUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTo
pacrpeneieHus.

11 KUIIACC

HepaBenctBo YeOwrméBa. Teopema YeObnméBa. Teopema bepnymmm. 3akoH OonbIImMx
yncen. Bpibopounsiit Meron wuccienoBaHuil. BpiOopounble xapakrepuctuku. OlleHHBaHUE
BEPOSITHOCTH COOBITHS 1O BEIOOPOUYHBIM JTaHHBIM. [IpoBepka mpoCTeHIIMX TUIOTe3 ¢ OMOIIBIO
W3YYEHHBIX paclpeaeacHuil.

HenpepsiBHble cnydaiinble BenuuuHbl. [IprMepbl. DyHKIUSA IIIOTHOCTH BEPOSATHOCTH
pacupeneneHus. PaBHOMEpHOE paclpeielieHHe M €ro CBOWCTBAa. 3aJadyd, IPUBOAAIIME K
MIOKA3aTeIbHOMY PpAaCHpeleleHuI0. 3ajaun, MPUBOJIALIME K HOPMAJIbHOMY pACIpEAEIEHUIO.
OyHKIUS TIOTHOCTH BEPOSATHOCTH I10KA3aTEILHOTO pachpeneneHus, (yHKIHS IUIOTHOCTU
BEPOSITHOCTH HOPMAJIBHOrO pactpezaesneHus. OyHKIKs IIOTHOCTH M CBOWCTBA HOPMAaJIbHOTO
pacnpeneieHusl.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaud, NPUBOIAIIME K
pacupenenenuro Ilyaccona.



KoBapuanmst nByx ciydailHeix BenuduH. KodpuIMEHT IUHEHHON KOppemsIuu.
CoBmecTHBIE HAOMIOIEHNS IBYX BeIHUMH. BbiOopounsblii koahdument koppensiunu. Pasnuune
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBs3bl0. JIMHENHas perpeccus, METOX
HAaUMEHBIINX KBAaJPATOB.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOMIECTBA, MPEACTABICHHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, NPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MIACHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUMCKOW MAaT€MaTHYECKOW IIKOJbl, MCIOJb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTMYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAaX 3J10POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBBIO (3]10pOBOE
nUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpusnyeckast akTUBHOCTb),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1E€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
SKOHOMHUYECKHUX TPOLECCOB HA COCTOSIHUE NPUPOJHOM U COIMAJIBHON CpeIbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelpl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTI0 NO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

BBISBJIAITh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUS MOHATHH,
yCTAQHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 0000OUIeHUS U
CPaBHEHHUsI, KpUTEPUU ITPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKIEHUSX, Mpe/araTb KPUTEPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKIECHUM (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIbI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboee MOAXOAAIMI C YYETOM CaMOCTOSITENbHO BbIIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIHIO, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OO0ObBEKTa, SIBJICHHS, IMPOLEcca, BBIIBICHHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hopMyTupoBaTh 000OIIEHNS U BBIBOJIBI 110 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U JJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pa3jIMYHBIX THUIIOB, AHAJIM3MPOBATH,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh MH(OPMAIMIO pPA3IUYHBIX BUAOB U (QopM
MpeJICTaBICHHUS,



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbI, IPOOIEeMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUAOra, OOHApY>KMBATh Pa3IM4Me U CXOICTBO
NO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJISITh IUUIAH, QJITOPUTM pEIICHUs 3a/Jaud, BBHIOMPATh CHOCOO pEIICHUs] C Yy4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MU KOPPEKTHUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH TO3HABATEIIBHON pe(ICKCHU KaK OCO3HAHUS COBEPIIAEMbIX JICHCTBHI
U MBICTUTENBHBIX TPOIECCOB, WX pe3yJIbTaTOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3ybTaTa pelleHrs MaTeMaTHIeCKOH 3a1auu;

MPeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEUICHHH 33/Ja4d, BHOCUTH
KOPPEKTHUBHI B JICSITEIILBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa I[EIH M YCIOBHSIM, OOBICHATH MTPUYUHBI
JTOCTHIKEHHUS] WJIM HEAOCTH)KEHHUS pPEe3yNbTaTOB JEATENbHOCTH, HAXOIWTh OMIMOKY, [1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh Iellb COBMECTHON JeATeIbHOCTH, IIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOThI, pacmpenensTh BUABI padOT, JTOrOBapHBAThHCS, OOCYKIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U WHBIE), BBITIONHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOM JCUCTBUS C
JpYrUMH YJICHAMH KOMAaH[IbI, OIIEHMBATh KauyeCTBO CBOEro BKJaJa B OOIMMUNA MPOAYKT IO
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO OTIEpPHPOBATH MOHATHIMHU: Tpad, MIocKuit rpad, cBsa3HbINA Tpad, myTh B rpade,
LieNb, LIUKIL, IEPEBO, CTENIEHb BEPILLUUHBI, JEPEBO CIyYalHOTO SKCIIEPUMEHTA;

CBOOOJTHO OINEpPUPOBATH MOHATUAMU: CIyYalHBIM SKCHEpUMEHT (OIbIT), Cly4yailHoe
cOOBITHE, JIEMEHTApHOE CllyyailHoe cOObITHE (JIEMEHTAapHbIM MCXOA) CIyyallHOro OIbITa,
HAXOJIUTh BEPOATHOCTH COOBITUI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HAXOIUTh U (POPMYTUpPOBATH COOBITHS: TNEpecedeHue, OObEAMHEHUE ITaHHBIX COOBITHH,
coObITHE, NPOTUBOIOJIOXKHOE ITAaHHOMY, HCIOJb30BaTh AuMArpamMMbl Oiiiepa, KOOpAMHATHYIO
OpsAMyl0 s pelleHHs 3a/ad, I10JIb30BaThCsl (OPMYJION CIIOKEHMsI BEpOSITHOCTEH JJis
BEPOSATHOCTEW ABYX U TPEX CIy4ailHBIX COOBITHH;

OIEpUpPOBaTh NOHATHUSAMHU:  YCIOBHAasi BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYAHOI0 HKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITUI €
IIOMOIIBIO MpaBWJIa YMHOXKEHUS, JiepeBa CIy4ailHOro OIbITa, UCIOJIb30BaTh (OPMYIy HOIHOH
BeposTHOCTH, (popmyny baiieca mpu perneHun 3anad, onpeaeisiTh He3aBUCUMOCTh COOBITHIA 110
(dopMyJie ¥ 10 OpraHU3allK CIy4ailHOro SKCIIEPUMEHTA;

OPUMEHATh M3Y4YE€HHblE KOMOMHATOpHbIE (OPMYJIBI ISl IEPEUUCIICHUS HIIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITHMM ClIy4allHOTO OMbITAa, PELICHUs 3a7ady 1[0 TEOpUu
BEPOSITHOCTEW;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: OMHAPHBIN CIy4alHBIA OMBIT (UCIBITAHUE), YCIIEX U
Hey/Jaya, He3aBUCHMBbIC HCIBITAHMS, CEpHUsl UCIBITAHUM, HAXOJUTh BEPOSTHOCTH COOBITHIl: B
CEpHUHU UCIBITAaHUI JI0 IIEPBOTO YCIEXa, B CEPUM UCIBITAHUN BepHyIM, B OIBITE, CBA3aHHOM CO
CIIy9aifHBIM BBIOOPOM M3 KOHEUYHOW COBOKYITHOCTH;

CBOOOZAHO  OIEpUpOBaTh  MOHATHSAMM:  CiydailHass  BEJIMYMHA,  pacHpelelieHue
BEPOSITHOCTEH, [uarpaMmMa pacrpejeneHus, OMHapHas cilyyaiiHas BeJIMYMHA, F€OMETPUYECKOE,
OMHOMMAJIBHOE paclpeieIeHuE;

OIEpUpPOBaTh IOHATHUSAMU: COBMECTHOE paCIpeseieHHe [BYX CIIY4alHbIX BEJIUYMH,
MCIIOJIb30BaTh TaOJIUIy COBMECTHOI'O PACIIPEAEICHUS ABYX CIy4YalHBIX BEIUUUH AJIs BbIICICHUS
pacnpeneneHuss  KaXJIO0M  BEJIMYMHBI, ONpPENENEHUs]  HE3aBHCHUMOCTH  CIIy4alHBIX
BEJIMYMH;CBOOOHO ONEPUPOBATh MOHATHEM MaTEMaTHUECKOTO 0XKUJaHUS CITydaifHOW BETMUMHBI
(pacnpenenenus), NMPUMEHSATh CBOMCTBA MAaTEMaTHYECKOIO OXKUIAHMS IPH PEIIeHUU 3ajad,
BBIUMCIISTh MaTeMaTHYECKOE OXKUAAHHE OMHOMHUAIBHOIO M N€OMETPUYECKOTO paclpeeseHul;
CBOOOJTHO ONEpUpPOBAaTh MMOHATUSAMH: JUCHEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE CllydailHOM
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCHUHU CIIyyailHOM BeNWYHMHBI (paclpelielieHus) Mpu
pelIeHUH 3a/ay, BBIYUCIATH JUCHEPCHUI0 M CTaHJAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro u
OMHOMHUAIBHOTO paclpeaeeHui.

K konny 11 ky1acca o0yyaromuiicss HAy4YUTCS:

BBIUUCIIAT  BBIOOPOYHBIE XapaKTEPUCTUKM IO JIaHHOM BBIOOPKE U  OIIEHHUBATh
XapaKTepUCTHUKU TE€HEPAIbHONM COBOKYIMHOCTH JaHHBIX IO BBIOOPOYHBIM XapaKTEPUCTUKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM M TPOBEPSATh MPOCTEUIINE CTATUCTUYECKUE THUIOTE3BI,
MI0JIB3YSICh U3YYEHHBIMH PaCIpPEECIICHUsIMU;

IPUBOJIUTH NPUMEPHI 337ad, NPUBOAAIIMX K IOKA3aTEIIbHOMY pACIpeAeieHuIo, 3ajad,
MPUBOAIINX K HOpMaIbHOMY pactpeneneHuio. OnepupoBarb NOHATUAMU: (PYHKINS TIIOTHOCTH
BEPOATHOCTH MOKA3aTeNIbHOTO pacrpeaeneHusi, GQyHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacripeneneHus, (pyHKIMsS MIOTHOCTH M CBOWCTBA HOPMAJIBHOT'O paclpe]lesIeHUs ;0NpeleNiTh
KO3 PHUIMEHT TMHEHHONU KOPPEIALMH, BBIOOPOUHBIN KOI(P(UIIMEHT KOPPETSALHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
DneMeHTHI Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUM
Onepanuny Hag MHOXKECTBaMU U
coObITusIMH. CII0’)KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumblie coObiTUS
DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocienoBaTeNIbHbIX UCIIBITAHUI.
Ucnpiranusa beprnymnmm. CiyuaiiHblii BBIOOD )
13 KOHEYHON COBOKYITHOCTHU
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

3aKoH OONBIINX YHCET

KoanuecTBo 4acoB

KoHTpoanHLbIe
Bcero P
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

DJIEMEHTHI MATEMATHUYCCKOM CTaTUCTHKU
HerepHBHHe cnyqaﬁHble BCIINYHHBI

(pacnpenenenus), MOKa3aTeIbHOE U
HOpPMAaJIbHOE pacIpeieeHus

Pacnpenenenue Ilyaccona

CBs13b MCKIY CHy‘l&ﬁHHMH BCIN4YMNHaMn

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

11 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34 1




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

I'pad, cBs3HBIN Tpad, MpeacTaBiIeHUE
3aJ]auu C MOMOIIIBIO rpada

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJibHbIE

pecypchl

Crenenb (BaJIEHTHOCTb) BeplIuHbL. [1yTh
B rpade. Llenm u nukIs!

I'padsr Ha TOCKOCTH. [lepeBo
CIIy4alHOT'O DKCIIEpUMEHTA
CrnyuaiiHble SKCIIEPUMEHTHI (OTIBITHI) U
CIIy4aifHbIe COOBITUS. DIeMEHTaPHbBIE
COOBITHSI (MCXOIBI)

BeposiTHOCTB ciyduaiiHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU
COOBITHSIMU

BeposiTHOCTB cityduaifHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MO’KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

[Tepeceuenne, 00beTMHEHIE MHOKECTB
¥ COOBITHH, IIPOTHBOITOJIOKHBIE
coObITust. @opMyia CI0KEHUS
BEPOSATHOCTEU




VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyria yCIOBHOM
BEPOSATHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEH. DPopmyra yCIOBHOMN
BEPOSATHOCTH

10 ®dopmyra MoJHON BEPOATHOCTH

1 ®opmyia baiieca. HezaBucumbie
COOBITHS

12 KomM6uHnaTopHO€E IpaBUII0 YMHOXKEHHUS.
[lepecTanoBku U paxkropuan

13 Yucino coueranuid. TpeyroibHUK
ITackans

14 ®opmyna bunoma HeroTona
KonTtponpsnas padora Nel: "I'padpsr,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOWHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumsle ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN 0 IEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH J10
NIEPBOIO yclexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUN
bepnymm

19 CrnyuaiiHblii BBIOOD U3 KOHEYHOU

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacnpenenenus

Onepanuu HaJl CIy4alHbBIMU
BennunHamu. [Ipumepsl pactipeieieHui.
bunapnas cirydaiinas BeIu4uHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MareMaTtnueckoe 0KMIaHNE CIIy4aliHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OXKUIAHMUSL.
MaremaTtnueckoe 0xHuaaHne OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OkuaaHue
TCOMETPHUICCKOI0 1 OMHOMMAJILHOT'O
pacnpeneneHui

I[I/ICHepCI/ISI " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcust OMHapHOU city4aiiHON
BeIMurHbI. CBOMCTBA AUCTIEPCUI

29

30

Maremaruueckoe OXXHAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBbIX CﬂyqaﬁHBIX BCJIMYUH

Jucnepcrs OMHOMHATIBHOTO
pacripenenenus. [Ipaktuueckas padora ¢




WCIIOJIb30BaHUEM DJIEKTPOHHBIX TAOIIHIL
Jucnepcusi U cTaHgapTHOE OTKJIOHEHHE

31 TEOMETPHUYECKOTO PaCIpe/ICICHHUSI. . 1
[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

32 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
KonTtponsHas padora Ne2: "HUcnbiranus

33 bepnymnu. CrydaifHble BETUYUHBI U 1
pacrnpeneneHus"

34 O0o001IeHNe U CHCTeMaTU3alns 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
Yeorimesa. Teopema beprymu. 3akon
OOJBIINX YHCeT

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeormmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHCEIT

Hepasencto Yebbimena. Teopema
Yeormmesa. Teopema bepryiu. 3akoH
OOJIBIIINX YHUCEI

Br160pouHBIii METOT MCCIIeIOBaHUIA

[IpakTHueckas paboTa ¢ UCIOIB30BaHUEM
3JIEKTPOHHBIX TAOIUI]

['enepanbHasi COBOKYIHOCTb U Cy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctiukamu. OlleHKa CpeTHEro U
JUCIIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

['eHepasibHast COBOKYITHOCTb U CIydaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OlieHKa CpeTHEro U
JUCIIEPCUU TeHEPaAIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OrneHnBaHuE BEPOATHOCTEH COOBITHI TTO
BBIOOpKE

10

11

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

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIIINX TUIIOTE3 C MOMOUIBIO CBOMCTB
M3YyYECHHBIX PaCIpeIeICHHUI

HpaKTI/I‘-ICCKaSI pa60Ta C HCIIOJIB30BAHHUCM
QJICKTPOHHBIX Ta6J'II/II_I

12

[IpuMepsr! HEPEPBIBHBIX CITyYalHbIX
BenM4YUH. OyHKIUA IUIOTHOCTH
BEPOSATHOCTH

13

14

15

PaBHOoMepHOE pacnipenenenue. [Ipumepst
3aa4, MpUBOJAIINX K ITOKAa3aTCJIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
IMMOKa3aTCJIbHOTO paCclIpCACICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O paClpeaCiICHUA

16

IlociiemoBaTeNIbHOCTE OMHOYHEIX
He3aBUCHUMBIX coObITHil. [Tpumep 3anaun,
pUBOAALIEH K pacnpeneneHuto [Iyaccona

17

18

[IpakTnueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUII

KoBapuarnus 1Byx ciyyailHbIX BEJIUYHH.
Koadpduument koppensunu

19

CoBMecTHBIC HAOTIOJICHUS IBYX BETUYUH




20

Bri6opounsiii k03 puimeHT Koppensuu

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTrueckast paboTa ¢ HCIOJIB30BAaHHEM
AIIEKTPOHHBIX TAOIIHUIL
[IpencraBieHne NaHHBIX ¢ TOMOIIBIO

24 TaOIHI] ¥ TUarpamMm, orucaTeIbHas
CTaTUCTHKA

o5 OnbITh C paBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHUEM (HOpMYIT
Brruucnenue BeposTHOCTEH COOBITHI C

97 IpUMEHEHHEM TPaQUIECKUX METOIOB!
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuyaiiHble BEJIMUMHBI U paclpeeIcHUs

29 MaremaTnuecKoe OKHIaHUE CITyYAHON
BEJIMYNHBI

30 MareMaTtnueckoe 0KMIaHUE CIIy4aliHOU
BEJIMYMHBI

31 KonTtponbHas padora: "BeposTHocTh U
cTaTucTuka"
Boruncnenue BeposiTHOCTEH COOBITUI C

32 npuMeHeHueM (GopMyil U rpadpudecKux
METO/I0B

33 Brranciienne BeposTHOCTEH COOBITHIA C




npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

34 MareMaTtnueckoe 0KMIaHNUE CIIydalHON

BCJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

CrnyualiHble BETUUHUHBI U paclpeesIeHusl.

34




MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BEposATHOCTEN U CTaTUCTHKA
6.1 UurtaTh U CTPOUTH TAOIUIIBI U IUATPAMMBI
6.2 OnepupoBaTb  MOHATUAMHU:  CpeJHEe  apuMeTHYecKoe,  MeHaHa,
' HauOoJIblIee, HAMMEHbILIEe 3HAYCHHUE, pa3MaxX MacCHBA YMCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSIMU: CIIyH4alHBIM SKCIIEPUMEHT (OIBIT) U ClIydyaliHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (3JEMEHTapHBIH HCXOM) CIy4alHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTM B ONbITaX C PaBHOBO3MOXHBIMU
CJly4yaliHbIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHI B
W3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHS: TiepecedeHHe W OObEIMHEHUE
6.4 JAHHBIX COOBITMH, COOBITHE, IPOTUBOIIOIOKHOE JIAHHOMY COOBITHIO;
' HOJIb30BAThCS AMAarpaMMaMy Diiiepa 1 GOpMyIIoil CII0KEHHs BEpOATHOCTEH
IIPY PELICHUN 3a]a4
OnepupoBaTh NOHATHAMHU: YCIOBHAsI BEPOSTHOCTH, HE3ABUCUMBIE COOBITHS;
6.5 HaxXOJWUTh BEPOSTHOCTU C IMOMOULIBIO IPaBWJIa YMHOXEHHS, C IOMOILBIO
JIEpEBa CIy4YaiiHOTrO OIMbITa
6.6 [TprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS TIPU PELLIEHUH 3a7a4
OnepupoBaTh NMOHATUSAMHU: HCHBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIIeX U Hey/laya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpHH
' HE3aBHCHMBIX HCIBITAHUH 1O IEpPBOr0 YCIEXa, HAaXOAUTh BEPOSTHOCTH
coObITHI B cepuu ucnbiTanuii beprysmim
6.8 OnepupoBaTb  NOHATUAMU:  ClIydaliHas  BEJIWYMHA, paclpeieiieHue
' BEPOATHOCTEN, AMarpaMmMa paclpeacieHus
11 KJIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus
pe3yJbTara
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
5.1 CpaBHUBaTh  BEpPOATHOCTH  3HAUEHUH  CIIydallHOM  BEJIMYMHBIIIO
' pacrpezieNIeHUI0 WK ¢ TOMOUIbIO AUAarpaMM
5.2 OnepupoBaTb MOHATHEM MaT€MAaTUYECKOTO  OXKHUJAHUSA, MPUBOJIUTH



IIPUMEPBI TOT'0, KAK IMPUMEHICTCS MAaTEeMaTU4YECKOE OXUIAHUE CIIy4alHOU
BEIMYMHBI, HAaXOOUThb MAaTE€MaTH4YECKOE OXUIAHME IO  JTAaHHOMY
pacnpeneneHuIo

5.3
5.4

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YUCET

HNmeTtn MMPEACTABIICHUE O HOpMaJIbHOM pacClIpCaACICHUN



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull U quarpamm. CpenHee apudpmeTHIecKoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHblIee 3HAaYCHUs, pa3Max, JUCIEPCHUsl U CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaiiHblie SKCTIEPUMEHTHI (OTIBITHI) U CIy4YailHbIe COOBITHS. DIeMEHTApHBIC COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciydailHOro cOOBITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
' coObIiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BepostHoCTH cOOBITHII B ONTBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepanuu  HajJ COOBITHSIMU: TIEPECEUYCHHE, OOBEAMHEHHE, IMPOTHBOMOIOXKHBIC
' coObITus. unarpammsl Ditnepa. opmyna ciaoxkeHus: BEposTHOCTEN
6.4 VcnoBHass  BEpOSATHOCTh. YMHOXKEHUE  BeposTHOCTEH. JlepeBo  ciydailHOro
' sKcriepuMenTa. @opmyna noaHou BeposaTHOCTH. HezaBucruMblie cOOBITHS
6.5 KombOunatoproe mnpaBmio ymHOkeHus. IlepecraHoBkum wu  (akropuan. Ywmcno
' couetanuii. Tpeyronbuuk Ilackans. @opmyna bunoma HeroTona
bunapHblli ciydaliHbIii oOmBIT (MCHBITAaHWE), yclex U Heygada. HesaBucumble
6.6 ucnibiTanusi. Cepusi HE3aBUCUMBIX HUCHBITAaHUKW 70 TmiepBoro ycmexa. Cepust
HE3aBHCUMBIX UCIIBITAHUI bepHyum
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenune BeposiTHocTel. J(marpamma pacnpeneneHus.
' [Ipumeps! pactipeiesieHnid, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 Teopus BEpOATHOCTEN U CTATUCTHKA
UucnoBble XapaKTEPUCTUKU CIIYYaWHBIX BEIMYMH: MAaTEMaTUYECKOE OXHUAAHUE,
JMCTIEPCHST U CTAaHJApTHOE OTKIIOHEHHE. [Ipumepsl mpUMEeHEeHHs MaTeMaTUYECKOro
51 OXXHMJaHUg, B TOM YHCIE B 3aJa4yaxX M3 MOBCEIHEBHOM XW3HU. MartemaTthueckoe
' OXKHMJIaHWE OWMHAPHOW CIIy9aifHOW BETWYMHBI. MaTeMaTHYecKOoe OXUIAaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTnuecKkoe 0KUIaHUE U TUCTIEPCUS T€OMETPUUECKOTO U
OMHOMHUATBHOTO PaCIpeIeTICHHIA
5.9 3akoH OOJBUIMX YHCEN M €ro pojib B HayKe, MpHUpojae U oduiecTBe. BriOopouHbIil
' METO/ HCClIeJOBaHU M
5.3 [Ipumepsl  HEmpepbIBHBIX  Ciy4allHbIX  BeJMuYMH. [loHATHE O  MUIOTHOCTH

pacnpezenenus. 3agadu, NPUBOAAIINE K HOpMaIbHOMY pactpeaeneHuto. [lonstue o




HOPMAJIbHOM PaCIpe/IcICHHH




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

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

Brnagenne MeromaMu JOKa3aTENbCTB, alrOPUTMaMHU DELICHUS 3ajad;
yMeHue (GOpMYJIHpPOBATH W OINEPUPOBATH TOHATHIMH: OIpEICICHHUE,
aKCMOMa, TEeopeMa, CIEICTBUE, CBOWCTBO, INPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH HPUMEPHl U
KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ MAaTeMaTUYeCKOH WHAYKIUY,
IMPOBOAUTDL AOKA3aTCIILbHBIC paCCYXXACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATb
JIOTHYECKYI0  MPAaBHJIBHOCTh  PACCY)KICHHI, YMEHHE  OIEPUPOBATH
MOHATHUAMU. MHOXCECTBO, IMOAMHOXCECTBO, OIICpallui HaJl MHOXCCTBAMMU;
YMEHHE UCIOJIb30BaTh  TCOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OnmrucaHusd p€ajlbHbIX IPOUCCCOB U SIBJICHUU U IIpu pClICHUHU 3aaa4, B TOM
YHCIIC U3 JPYTUX y4EOHBIX MPEIMETOB; YMCHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh MOHATHSIMM: HATypaJbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C LIEeJBIM MTOKAa3aTesIeM, KOPEHb HATYpaJbHOM CTENEHU, CTETIEHD C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIbHBIM IOKA3aTEIEM,
jgorapudm uucIa, CHUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOIO YHUCIA,
OCTaTOK 10 MOAYNIO, PAalMOHAIBHOE YHUCIIO, HPPALUOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJIbHbIX, LIEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeNl; YMEHHE UCIIOIb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA 0OLIuii
JeNuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINUYHBIMM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAYEHUI U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paliOHaJIbHBIX ~ BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:
MOCJIEI0BATENbHOCTb, apu(MeTHUecKass MNpOrpeccusi, TeOMETpHUYECKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIE€OMETpUYECKass IPOrpeccus;




yYMEHHUE 3a/aBaTh I1OCJIEOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUPOBATh MOHIATUAMHU: KOMILICKCHOE
YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M airedOpauyeckas); yMeETb
POU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBONUTH IPUMEPHI MCII0JIb30BaHUsI KOMIUIEKCHBIX YHMCEN; OIEpUPOBATh
HNOHATUSMM:  MaTpuua 2xX2  wu  3x3, onpenenurenb  MaTpULbl,

FeOMeTpI/I‘ICCKI/IfI CMBICJI OITPCACIIUTEIIA

YMeHue onepupoBaTh MOHATHAMH: DPAlMOHAIBHBIE, HMPpalMOHAJIbHbIC,
NOKa3aTebHbIe, CTENEHHbIE, JOoTapu(pMUYecKre, TPUTOHOMETPHUECKUE
YPaBHEHHs M HEPaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEPUPOBATh
HNOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCWJIBHOCThb
YpaBHEHUH, HEpPAaBEHCTB U CHCTEM; YMEHME peulaTb YpaBHEHUS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOLIBI Ppa3IMYHbIX HPUEMOB; pPEILATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C [apaMETpOM; IPUMEHATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI U1 PELUICHUS MaTeMaTHYECKHX

3a[a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKU U peaTbHOU )KU3HU

YMeHue omepupoBaTh TOHATHSAMH: (DYHKIHS, YETHOCTH (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTbH
GyHKIMM, KCTpeMyM (yHKLIMH, HauOoJpllee M HAauMEHbIIEEe 3HAYCHUS
(GYyHKLIMU Ha MPOMEXYTKe, HempepbiBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIIMM, TiepBas U BTOpas MPOU3BOAHAS (PYHKIIMH, T€OMETPUYECKUM U
¢u3nyeckuif  CMBICH TNPOU3BOAHOHM, mepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaXOJUThb ACUMNTOTHl rpapuka (QyHKIHUH; yMEHHUE
BBIUNCIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMK (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelIbHOW K TrpauKy
(GyHKLIMU; YMEHHE HaXOJUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (YHKIIMIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJHYIO JJISi HCCIENOBaHMUS (DYHKIHMH,
HaXOJUTh HauOONbIIME W HAaUMEHbIINE 3HAueHUs (YHKIMNA; CTPOUTH
rpauKkd MHOTOYJIEHOB C HCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJINM3a; MPUMEHATh IMPOU3BOAHYIO Uil HAXOXKACHWUS HAWIydlIEro
pelIeHuss B MPUKIAIHBIX, B TOM YHUCIIE€ COLHAIbHO-D)KOHOMHUYECKUX M
¢u3nueckrx 3ajayax; HaXOAUTh IUIOIAAM U 00BEMBI (PUTYpP C MOMOIIBIO

HHTCrpaga;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIUPOBAHHUA C




MOMOIIBI0 Au(depeHITnaATbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIUU, oOpaTHas QyHKIUS,
KOMIO3UIMS (DYHKIMH, JIuHEHHAas (QYHKUUS, KBaIpaTudHas QYHKIUS,
paunoHanbHass (QYHKIUS, CTENEHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTelbHAs |
jgorapupmuueckass (QyHKLIHMH; yMEHUE CTPOUTh TIpapUKM H3YyYEHHBIX
¢GyHKUMH,  BBINONHATE  NHpeoOpa3oBaHus  rpadukoB  (GYHKUIHUH,
UCMOJIb30BaTh Tpa(UKK U1 U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
pEIICHUH 3a7a4 W3 JIPYruX Y4eOHBIX MPEAMETOB M 3a/Jau U3 pealbHOU
KHU3HHM; BbIpakaThb (OpMyJIaMH 3aBUCHUMOCTH MEX1y BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M Tpapuku (PYHKIMHA [UIs peuieHus ypaBHEHHIA,
HEpaBEHCTB M 3aJad C [apaMeTpamH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbBIX TUIIOB (B TOM 4YHUCIE Ha
IPOLIEHTHI, J0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 3314 M3 00JAacTH yIpaBJICHUs JTUYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a1a4d, HUCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3YyIbTAaTOB; YMEHHE MOJEIUPOBAThH
peajbHbIE CUTyallud Ha $3BIKE MAaTEMAaTHKHU; COCTaBIIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH NOTYUESHHBIA pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apupMeTHdecKoe, MeIuaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUEe W3BJIEKaTh, UHTEPHPETUPOBATH
UH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEAJbHBIX IIPOLIECCOB U SIBICHUH; MPEICTABIATH
UHPOpPMALIMI0O C TOMOIIbI0 TabaMIl W  JAuWarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE [laHHBbIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpaduuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu HCCIe0BaTh COBMECTHbIE
HAOJII0JIEHUS C IOMOIIBIO JUarpaMM pacCcerBaHUs U JIMHEHHOW perpeccuu
YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIydallHOE

CO6LITI/IC, BCPOATHOCTDH CJIy‘-Iﬁ.ﬁHOI‘O CO6BITI/I}I; YMCHUC BbIYUCIIATH

BEPOATHOCTh C HCIOJb30BaHUEM TIpapUUYecKUX METOJO0B; NPUMEHSThH
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(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYTy IOIHON
BEPOSATHOCTH, Gopmyny bepHymnu, komOuHaTOpHbBIe (GaKTHl U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATBbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  ClIydailHas BEJNIMYMHA, paclpelesieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAApPTHOE OTKIOHCHHE
ClyuallHOW  BeNWYMHBL, (QYHKIMM  pacOpeneNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACIpE/eICHH; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEICICHUN s pelieHus 3a/1a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METObI BEIOOPOUYHBIX
UCCIICIOBAaHM; yMEHHE TMPHUBOJUTH MPUMEPHl TMPOSBICHHUS 3aKOHA
OoJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX, YMCHHE
OTIEPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHUHU,
YHUCIIO  TNEPeCTaHOBOK; OuHOM  HbproTOHa; yMeHHE  NPHUMEHSTh
KOMOMHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUS 3aj]ad; OICHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOJYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHSATHUAMHU: TOYKa, MpsAMasi, I[IOCKOCTb,
MIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMUYUHA yIia, IJIOCKUN YIrojl, JBYIpPaHHbIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAIOIIKECS MPSAMbIC, NapaJUIEIbHOCTh U
NEePHEHANKYJISIPHOCTh TPSAMBIX U IUIOCKOCTEH, yroi MEXAy MpsSMbIMU,
YroJl MEXAY MNpsIMOM M TUIOCKOCTBIO, Yroid MEXIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXKIAY MPSIMbIMU,
pacCcTOsIHUE MEXAY IUIOCKOCTSIMU;, YMEHHE HCIOJIb30BaTh MPH PEUICHUH
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mmepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH MaTEeMaTUYECKHE
MOJENN C IOMOLIBI0 TEOMETPUYECKUX IIOHITUH U BEJIUYMH, PELIATh

CBS3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IJIOWAAb (QUIYpbI, 00BEM (UTYPHI,
MHOTOTPaHHMK, MPAaBUJIbHBIA MHOTOTPAaHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M TMOBEPXHOCTh
BpallleHus, UWIMHApP, KOHYyc, map, cdepa, miomans chepbl, Iomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LWIMHApA, O0BEM KyOa,
IPSIMOYTOJIBHOTO  NapajUlefIenuIena, MNUPaMHUAbl, NPU3MBI, LWIMHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHMs] KOHyca WM LMIUHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAaHHIO, CEYEHHME Ilapa, IJIOCKOCTH,

Kacaromasicss cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CeueHue
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MHOTOTPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (UTYpBI M HOBEPXHOCTH
BpAICHU, UX CEUCHHs], B TOM YHUCIIC C MMOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh OnpeAeaeHU U3y4aeMbIX (UTyp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YMEHHUE MPOBOAUTH Kiaccuukanuioo ¢Guryp 1mo
Pa3IMYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA TEPEHOC, CUMMETPHs Ha IUIOCKOCTH W B HPOCTPAHCTBE,
IOBOPOT, TMpeoOpazoBaHue 10a00us, MON00HBIE (UTYpPBI; yMEHHUE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUTYpHI, B TOM YHUCIE B IPHPOJC,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUIECKHE OTHOIICHUS TIPH
peUIeHUH 3ajady; HaXxOAUTh TI'€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
I0IaaAb, 00BEM) NPU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB H
U3 PEAIbHOM JKWU3HW, YMEHHUE BBIUYUCISATH TC€OMETPHYECKUE BEITMYMHBI
(mHa, yromj, IUIOMIAAb, OOBEM, IUIOUIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4deHHbIe (OPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b MOBEPXHOCTU
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMAab cdepsl; 00bEM Kyoda,
IPSIMOYTOJIBHOTO ~ apajUIesieNue/1a, MUPAMUIbBL, NPU3MBIL, LIHHIPA,

KOHYCa, I11apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

VYmenne ONCprupOBaAThH MHMOHATUAMU: MPAMOYIOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKEHHWE BeKTopa Mo Oa3ucy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJ MEXIy
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATh BeKTOpHBIﬁ )51 KOOpI[I/IHaTHI)II\/JI METO/

AJI pCHICHUA TCOMCTPHUYICCKUX 3a1aY U 3aJla4 JpYTHUX y"le6HBIX MpeaAMETOB
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YMeHne BeIOMpATh MOAXOAAIINN METOT ISl PEIIeHUs 3a]]a4H; TOHUMaHUe
3HAUUMOCTH MAaTEMAaTHKH B HM3YUYEHUU NPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUM; yMEHHME pACIIO3HAaBAaTh IMPOSBICHHE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHl MATEMATUYECKUX

OTKPBITHUHA POCCUICKON U MUPOBOW MaT€MaTHYECKOW HayKH




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna u BIYUCIIECHUS

11 Harypanbnble u nensle uncina. [lpu3Haku AeIMMOCTH HEbIX Yncel

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HAaTypallbHOW cTeneHu. JlelcTBus ¢ apuMeTHIecKuMu
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM Noka3areneM. CBoiicTBa
' CTETIeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBI

HevictButenbHple 4ucia. Apu@METHYECKHE OIepaluud ¢ JIeUCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yibTara BBIYMCICHUN

1.8 [IpeoOpazoBanue BhIpaXKEeHUN

1.9 KommekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

21 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHs

2.4 [TokazarenbHble U JIorapupMUUIECKUe YpaBHEHUS

2.5 Llenbie U IPOOHO-pAIMOHATLHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

211 Martpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaeauTeab MaTPULbI

3 OyHKIUYU U TpadUKU




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI



YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






