PABOYASA ITPOI'PAMMA

yueOHoro npeamera «BeposiTHOCTb U CTATHCTUKA. YTJIyOJIeHHbII YPOBEHb»

s ooyuaromuxcs 10-11 kinaccos



INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIYOJEHHOTO YPOBHS  SIBISETCS
IPOJIOJDKEHUEM U PA3BUTUEM OJIHOMMEHHOI'0 y4eOHOro Kypca yriyOnE€HHOro ypoBHS Ha ypOBHE
cpeaHero oomiero obOpa3zoBaHMsA. Y4eOHBIH Kypc MNpeaHa3HadeH Uil (opMUpOBaHUS Y
00y4aroluXCsl CTAaTUCTUYECKOW KYJIbTYpPhl UM IOHMMAaHUS PpOJIM TEOPUU BEPOATHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA JJIsl M3y4YCHHS CIYYalHBIX COOBITHH, BEIMYHH M IPOIECCOB.
[Tpu u3ydeHunn Kypca oboramaroTcs NpeJcTaBiIeHHUs O0Yy4arolUXcs O METoJaX HMCCIeIOBaHUsA
U3MEHYMBOTO MHpA, Pa3BUBAECTCA I[OHMMAHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYEeCKUX
METO/JOB IIO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MHUPOBO33pPEHU.

Copnepxanne y4eOHOrO Kypca HalpaBiI€HO Ha 3aKpeleHUE 3HAHUH, MOJyYEHHBIX MpU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHUs, U HA pa3BUTHE NPEACTABICHUN O
CIIy4alHBIX BEJIMYMHAX M B3aUMOCBA3SAX MEKYy HUMHU HA BaXKHBIX IPUMEPAX, CIOXKETHI KOTOPBIX
HOYEPIHYTHI U3 OKPYXKAIOIIEro Mupa. B pesynbprare y oOyuaromuxcsi JOIKHO CHOPMUPOBATHCS
npeicTaBieHue O Haubosnee YHOTPeOUTENbHBIX UM OOLIMX MaTeMaTHYeCKHX MOJAENX,
UCMOJNb3YeMBbIX /ISl  ONUCAaHMS AHTPOINOMETPUYECKUX M JeMOrpauyeckux BeJIUYMH,
NOTPEIIHOCTE B Pa3UYHbIE pOJa W3MEPEHHAX, JIUTEIBHOCTH O€30TKa3HOH pPaboTHI
TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHM M MPOLECCOB B OOIIECTBE.
VYuebHblil Kypc sBisiercss 0a30d UIs OCBOEHHUS BEpOSTHOCTHO-CTATUCTHYECKMX METOJIOB,
HEOOXO/IMMBIX CIIELUAINCTAM HE TOJIbKO MHKEHEPHBIX CIIEIUATBHOCTEH, HO TAK)KE COLMATIbHBIX
U TCUXOJOTMYECKHUX, MOCKOJbKY COBPEMEHHbIE OOLIECTBEHHbIE HAyKH B 3HAUUTEIbHOU Mepe
UCTIONB3YIOT ammapar aHajiu3a OoNbIIMX JMaHHBIX. LleHTpanpHyl0 dYacTh y4eOHOro Kypca
3aHUMaeT OOCYXJEHHE 3aKoHa OoJIbHIMX YHuced — (YHIAMEHTAJIBHOIO 3aKOHA IPHPOJIBL,
UMEIOILEro MaTeMaTHYeCKyI0 (hOpMalIn3aLuIoO.

B cooTBercTBUUM ¢ yKa3aHHBIMHU IIEJIIMU B CTPYKType yuyeOHOro kypca «BeposTHOCTh U
CTaTHCTHKa» Ha YriayOJIEHHOM YpOBHE BBIIEJICHBl OCHOBHBIE COJIEp)KaTENIbHbIE JIMHUU:
«CrnyuaiiHble cOOBITHS U BEpOSITHOCTU» U «CiyyaiiHble BETMUUHBI M 3aKOH OOJIBLIMX YUCEID.

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIM KypC BKJIIOYEHBI 3JIEMEHTHI TEOpPHHM TpadoB U
TEOPUH MHOXKECTB, HEOOXOIUMBIE ISl ITOJIHOLIEHHOIO OCBOCHHS MaTepHalia JaHHOro y4eOHOro
Kypca U CMEKHbBIX MaTEMaTHUYECKUX y4EOHBIX KYypPCOB.

Copnepxxanne ymHUM «CiydyaiiHble COOBITHSI M BEPOSTHOCTH» CIYXHT OCHOBOM IJist
(dopMHpOBaHUS NPEJCTABICHUNH O paclpelielIeHud BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHBIX BEIWMYMH. BakHyr0 4acTb B 3TOM COAEPKATEIBHOW JIMHUM 3aHMMAECT W3Yy4eHUE
F€OMETPUUYECKOr0 U OMHOMHAIBHOIO paclpeieNeHuil U 3HaKOMCTBO C HMX HENpPEpPbIBHBIMU
aHaj0raMi — MOKa3aTelIbHBIM U HOPMAaJIbHBIM PACIIPEACICHUSIMU.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIyYalHBIMU BEIMYMHAMHU U PaCIpPEACIICHUAMH,
AKLIEHTUPYIOT BHUMaHHE OOYy4YalolUXCsl HAa ONHCAHWM M W3YYEHHM CIIy4alHBIX SIBJICHUH C
MOMOUIbIO HEMpepbIBHBIX (yHKIUHA. OCHOBHOE BHHMMAaHHE YAENSETCS IOKa3aTelbHOMY U
HOPMAJIBHOMY PAaCIIpeIECICHUAM.

B y4eGHOM Kypce mnpeaycMaTpuBaeTcsi O3HAKOMUTEIBHOE H3YYEHHE CBS3H MEXKIY
CIIy4alHBIMU BEJIMYMHAMH M OMHCAHUE 3TOH CBS3M C MOMOIIbIO KOA(pUIIUEHTa KOPPEISLIUU U
ero BbIOOPOYHOrO aHajora. OTH DJEMEHTBl COJAEpP)KAaHUS pa3BUBAIOT TeMmy «Jlumarpammsl
pacceuBaHMs», HM3YYEHHYIO Ha YpOBHE OCHOBHOro 0O0mIero o0pa3oBaHHs, U BO MHOIOM
ONUPAIOTCS Ha CBEJICHUS U3 KYpCOB alnreOpbl U FT€OMETPUH.



Emé oaun sneMeHT copep:kaHusl, KOTOPBIN MpeaaraeTcsi Ha 03HAKOMUTEILHOM YPOBHE —
MOCIIE0BATEIHHOCTh CITYYaHBIX HE3aBUCUMBIX COOBITHIA, HACTYMAIONUX B CAUHUIY BPEMECHHU.
O3HakoMJIEHHE C paclpe/e]ICHUEM BEPOATHOCTEH KOJMYECTBA TAKUX COOBITUM HOCHUT
pa3BUBAIOIINN XapaKTep U ABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4eOHbIe CIHEUAIbHOCTH, CBS3aHHBIE C OOILIECTBEHHHIMH HAayKaMH, IICUXOJOTHEH U
yIpaBJICHUEM.

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, csasubiii rpad, mytu B rpade: mukibl U nenu. CreneHb (BaJCHTHOCTh) BEPIIUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnyyaliHple SKCTIEPUMEHTBI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydyailHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHEe, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Juarpammsl Diinepa. @opmysa cl0KEeHUs BEPOATHOCTEM.

VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE BEPOATHOCTEH. JlepeBo cly4allHOro SKCIEpUMEHTA.
®dopmyna noaHo# BeposTHocTH. Dopmyia baiieca. HezaBucumeblie coObITHS.

bunapHbIii ciydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucuMble UCIIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUI 710 mepBoro ycmnexa. [lepecranoBku u ¢daxropuan. Hucnio
couetanuil. Tpeyronpuuk Ilackans. ®opmyna 6uaoma HeroToHa.

Cepust HezaBucuUMBIX wHcnbiTaHui bepuymnu. CnyualiHelii BbIOOp U3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
Onepanuu Haj ciaydyalHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpezieieHul, B TOM YKCiie TeOMEeTpHIecKoe U OMHOMHUAIIbHOE.

CoBMeCTHOE pacrlpeeieHue JBYX CIIy4alHbIX BelnuuuH. He3zaBucumble ciydyaiiHbie
BeIMUYMHbIL. MaTreMaTHuecKoe OXHJaHue ciydailHOM BenuuuHbl (pacupenenenus). [Ipumepst
NPUMEHEHHUS MaTeMaTU4YecKoro OXuJaHus (cTpaxoBaHue, JoTepes). MareMaTH4ecKoe
OXXHJaHue OMHApHOH cimy4yailHOW BennuuHbI. MaTemMaThuecKkoe O0KHJIaHUE CYMMBI CIy4YailHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHNue FTe€OMETPUUECKOI0 1 OMHOMUAIBHOTO pacpeieIeHHUM.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIy4yalHOW BETWYMHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciydaliHOW BelMMYMHBI. MaTeMaTHUecKoe OKUAAHWE MPOM3BENEHUS U
JUCIIEPCUsl CYMMBI HE3aBUCHMBIX CIy4alHbIX BeJMYUH. [[ucniepcust U cTaHIapTHOE OTKIOHEHUE
OMHOMHUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacrpeneieHus.

11 KUIIACC

HepaBenctBo YeOwrméBa. Teopema YeObnmeéBa. Teopema bepnymmm. 3akoH OombImmx
yncen. Bpibopounslii Meron wuccienoBaHuil. BriOopounblie xapakrepuctuku. OlleHHBaHUE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX THUIOTE3 ¢ TOMOIIBIO
W3YYEHHBIX paclpeaeacHuil.

HenpepsiBHble cnydaiiHble BenuuuHbl. [IprMepbl. DyHKIUSA IIIOTHOCTH BEPOSATHOCTH
pacupeneneHus. PaBHOMEpHOE paclpenelieHHe M €ro CBOWCTBAa. 3aJadyd, IHPUBOAAIINE K
[IOKA3aTeIbHOMY paCIpeleieHuI0. 3ajaud, MPUBOIALIME K HOPMAJIbHOMY pAacIpeAeieHUIO.
OyHKIUS TJIOTHOCTH BEPOATHOCTH I10KA3aTEIbHOTO pachpeneneHus, (yHKIHS IUIOTHOCTU
BEPOSITHOCTH HOPMAJBHOIO pactpeneneHus. OyHKIMsS IUIOTHOCTH M CBOWCTBA HOPMAaJIbHOTO
pacnpeneieHusl.

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



KoBapuanust nByx ciy4ailHeIXx BenuduH. KodpduUIMEHT IUHEHHOW KOppemsIuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUMH. BbiOopounsblii k03 dunment xoppensiuuu. Pasnuune
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HAaUMEHBIINUX KBAaJPATOB.



IIVTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIeCTBA, MPEACTABIEHHE O MaTEMaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaT€MAaTHYECKOW IIKOJbl, MCIOJb30BAHUE 3THUX JOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3aJay, pEHICeHWH, pPacCyXIEHUI, BOCHPUUMYHUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIbIXA, peryisipHas Gunyeckas akTUBHOCTb),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHUE IICHHOCTH TPY0Jt00Us, HHTEpeC K pa3IHYHbIM chepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COILHUAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME NPHUPOJHONM M COLMAIBHOM CpElbl, OCO3HAaHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalolleil cpesbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, 3TANlOB €€ pa3BUTHS U 3HAUMMOCTHU JUISl Pa3BUTHSI LIMBUIIM3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUsS MOHATHH,
yYCTAaHABJIMBATh CYHICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OUICHHS W
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOJEHUSX M  YTBEPXKICHUSX, MpeayiaraTb KpPUTEPUU JUIS  BBIABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUM (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, HPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3amgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboee MOAXOAAIMI C YYETOM CaMOCTOSITENbHO BbIIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI [0 pe3yibTaTaM MPOBEAEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

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

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO H3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaTb M HHTEPIPETUPOBATh HMH(OpPMAIMIO pPA3IUYHBIX BUAOB U  (opm
MIpeJICTaBICHHUS,



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, TPEACTABIATH €€ B  pasluuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

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

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYJIHPOBATH CY)KICHHS B COOTBETCTBHM C YCIOBUSIMH M LEISIMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0Jle 00CYXIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOHl TeMbl, MpOOIEeMBl,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHajIora, O6H3py‘)KI/IBaTI) pas3iniue U CXoACTBO
NO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJIETh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3aj1auu;

NpEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh INPH PpEIIEHUH 3a/a4ld, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M YCIOBHSIM, OOBICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI pe3ysbTaToOB JESATENbHOCTH, HAXOAWTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pelieHUMH y4eOHBIX 3a/a4, HIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PaOOTHI, pacmpeaeNsiTh BHABI padOT, TOrOBapuUBATHCS, OOCYKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C
JNPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiacca o0yyaromuiicss HAyIuTCs:

CBOOOJTHO OTIEpPHPOBATH MOHATHAMMU: Tpad, MIOCKui rpad, cBsa3HbIN Tpad, nmyTh B rpade,
LleNb, LIUKIL, IEPEBO, CTENIEHb BEPILLUUHBI, JEPEBO CIyYalHOTO SKCIIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: CIyYalHbIM SKCHEpUMEHT (OmIbIT), Cly4yailHoe
cOOBITHE, JIEMEHTApHOE CllyyailHoe cOObITHE (3JIEMEHTAapHbIM MCXOA) CIIy4allHOrO OIbITa,
HaXOJUTh BEPOSATHOCTH COOBITUH B ONBITaX C PAaBHOBO3MOXKHBIMH  3JE€MEHTapHBIMHU
COOBITUSIMH;HAXOUTh W (OPMYIHUPOBATH COOBITHS: TIEpeceueHne, OOBEAMHEHHE TaHHBIX
coObITHH, cOOBITHE, MPOTHBOIOJIOKHOE JAHHOMY, HCIOJIb30BAaTh JAMarpammbl Oilepa,
KOOpDJMHATHYIO MpsAMYIO JUIsl pelleHus 3a4ad, I0Jb30BaTbcsd (OpMyJIOH  ClOXKEHUs
BEPOATHOCTEN U1l BEPOSITHOCTEH IBYX U TPEX CIy4alHBIX COOBITUI;

OIEpUpPOBaTh NOHATHUAMHU: YCIOBHAasi BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHHOTO HKCHEPUMEHTA, HAXOAUTh BEPOSATHOCTU COOBITHH C
IIOMOIIBIO MpaBWJIa YMHOXKEHUS, JiepeBa CIy4ailHOro OIbITa, UCIOJIb30BaTh (POPMYIy HOIHOH
BeposTHOCTH, (popmyny baifeca mpu perneHun 3amad, onpeesiTh He3aBUCUMOCTh COOBITHIA 110
(dopMyJie ¥ 10 OpraHU3allK CIy4ailHOro SKCIIEPUMEHTA;

OPUMEHATh M3Y4YEHHblE KOMOMHATOpHbIE (OPMYNbl s TEPEUUCICHUS 3JIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITUHM ClIy4alHOrO OMNbITa, pEUIeHUs 3ajad 10 TEeopuu
BEPOATHOCTEW;CBOOOIHO ONEPUPOBATh MOHATUSIMU: OWHAPHBIN CIIy4alHbIN ONBIT (MCIBITAHUE),
ycrmex M Heyjnaya, HE3aBUCHMbIE WCIIBITAHMS, CEpUsl HCIBITAHUN, HAXOAWUTh BEPOSITHOCTH
COOBITHI: B cepUM MUCHBITAaHUM 10 NEPBOro ycrexa, B CepUM MCIbITaHUIl bepHyiuM, B OmbITE,
CBSI3aHHOM CO CJIy4aiiHbIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH;

CBOOOZAHO  OIEpUpOBaTh  MOHATHSAMM:  ClydailHass  BEJIMYMHA,  pacHpelelieHue
BEPOATHOCTEN, MarpaMMa pacipejielieHus, OMHapHas ciay4ailHas BEJIMYMHA, T€OMETPUYECKOE,
OMHOMMAJIBHOE paclpeieICHuE;

OIEpUPOBATh IOHATHUAMU: COBMECTHOE PpACHpPENEICHUE [BYX CIIY4alHbIX BEJIUYHH,
MCIIOJIb30BaTh TaOJIUIy COBMECTHOI'O paclpeiesieHus ABYX CIy4YallHbIX BEJIWYUH JJIs BbIACICHUS
pacnpenelneHns — KaXJ0oW  BEIMYMHBI,  ONpEAENCHUS  HE3aBUCHUMOCTH  CIIy4alHBIX
BEJIMYHMH;CBOOOHO ONEPUPOBATh MOHATHEM MaTEMaTHUECKOTO 0KUIaHUS CITy4alfHOW BETMUUHBI
(pacmipenieneHus), NPUMEHSTh CBOMCTBA MaTeMaTHMUECKOTO OXHJAHUS MpPU PpEIICHUH 3ajad,
BBIUHCIISTH MATEMAaTHYECKOE 0’KUJJaHUE OMHOMHAIIBHOTO U T€OMETPUUECKOI0 paclpeieeHuil;

CBOOOZHO OINEpPUPOBATh MOHATHSAMH: TUCHEPCHUS, CTAaHIAPTHOE OTKJIOHEHHE CIydaiHON
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCHUHU CIIydyailHOM BeNWYHMHBI (pacrpelelieHus) Mpu
pEIIEHNN 3a/ad, BBIYMCIATH OUCIEPCUI0 M CTAHAAPTHOE OTKIOHEHHE T'€OMETPUUYECKOTO H
OMHOMHUAIBHOTO pacrpeaeeHui.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

BBIYUCIIAT  BBIOOPOYHBIE XapaKTEPUCTUKU TIO JIaHHOW BBIOOPKE U  OLICHMBATh
XapaKTEePUCTUKN Te€HEPaJIbHOM COBOKYMHOCTH JAQHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM M TPOBEPSITh MPOCTEUIINE CTATUCTUYECKUE THUIOTE3BI,
MOJIb3YACh U3YUYEHHBIMH Pacpe/IeNICHUsIMU;

IPUBOJIUTH NPUMEPHI 337ad, MPUBOAAIIMX K IOKA3aTEIbHOMY DAaclpeAesieHUuIo, 3ajad,
NPUBOAALINX K HOPMaJIbHOMY pactipeneneHuto. OnepupoBarh MOHATUAMU: (PYHKIMS MIIOTHOCTH
BEPOATHOCTH MOKa3aTeIbHOTO pacrpeaeneHusi, QyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpezeneHusi, GyHKIUS INIOTHOCTH U CBOMCTBA HOPMAJILHOTO pacipeleieH s

onpeneniartb KOdQQUIMEHT JUHEHHOM KOppeNsluu, BBIOOPOUHBIA  KOA(PPHUIHUEHT
KOPPEJSLHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

OneMeHThl Teopuu rpados
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U

BEPOSITHOCTH COOBITUM

Onepanuny HaJ MHOXKECTBaMU U
coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumsle coObITUS

OJIEMEHTHI KOM6I/IHaTOpI/IKI/I

Cepun nocienoBaTebHbIX UCIIBITAHUI.
Ucneitanus bepnymin. Cioyyaiiasiii BBIOOp
13 KOHEYHON COBOKYITHOCTHU

CrnyualiHble BEJIMUMHBI U pacripeiesieHUs

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

14
34

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
NMPorpamMmbl

3aK0H OOIBIINX YHCET
DJIEMEHTHI MAaTEMATHYSCKOM CTaTUCTUKU

HenpepriBHble ciiydaliHble BETUYHHbI
(pacnpenenenus), MOKa3aTeabHOE U
HOpMAaJIbHOE pacIpeneIeHus

Pacnpenenenue Ilyaccona
CBs3b MeXy Clly4allHBIMM BEJIMYMHAMHU

O0001IeHne U cCUCTEMaTU3aLNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

11
34

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero u3ydyeHuss o00pa3oBaTeIbHbIE pecypchl

padoThI padoThI

I'pad, cBsa3ubIi Tpad,
NPE/ICTaBICHUE 3a/[a4H C 1 https://m.edso00.ru/DNVFQSSRQ
OMOIIkI0 Tpada

Crenensp (BaJIGHTHOCTD)
BepmuHbl. [1yTh B rpade. 1 https://m.edsoo.ru/UXI4HCLAL
Llenu 1 MUKIIBL

I'padsr Ha IockocTH. [epeBo

N 1 https://m.edsoo.ru/24XFA5016
CIIYYaUHOT'O 3KCIICPUMCHTA

CrnyyaitHble S5KCIIEPUMEHTBI

(ombiThr) 1 Cly9aHHELE 1 https://m.eds00.ru/JIIN2M7PO

COOBITHS. DNIEMEHTapHbIE
COOBITUS (MCXOBI)
BeposiTHOCTB CitydaitHOTO
coOwITUs. BepositTHOCTH
COOBITHI B OTIBITAX C 1 https://m.eds00.ru/8S3C8YCML
PaBHOBO3MOYKHBIMU

AIIEMEHTAPHBIMH COOBITHAMU

BeposiTHOCTB CitydaitHOTO

coObITUs. BepositTHOCTH

COOBITHH B OIBITAX C 1 https://m.edsoo.ru/N2R1G2PJ5
PaBHOBO3MOXXHBIMU

SJICMCHTAapHbIMU COOBITHSIMH


https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5

10

11

12

13

14

15

16

[Tepeceuenue, oObeTMHEHE
MHO>KECTB U COOBITUH,
MIPOTUBOMNOJIOKHBIE COOBITHSL.
dopmyra crloxKeHus
BEPOATHOCTEM

VYcnoBHas BEPOSTHOCTD.
YMHOK€EHNE BEPOSATHOCTEN.
dopmyia ycioBHON
BEPOSTHOCTH

VYcnoBHas BEPOSITHOCT.
YMHOKEHUE BEPOATHOCTEM.
dopmyna ycI0BHON
BEPOATHOCTH

dopmyJia MOJTHOU
BEPOATHOCTH

®opmyina baneca.
He3zaBucumeble coObITUs
KomOunaTopHoe mpaBuiio
yMHOXkeHUs. [lepecTaHOBKY U
¢bakTopuan

Yucno coueraHuil.
Tpeyronsuuk [Tackans
®opmyna bunoma HproToHa
KonTponbnas padora Nel:
"I'padsl, BEpoATHOCTH,
MHO€CTBa, KOMOMHATOpUKa"

bunapHbIii cydailHbII OMBIT
(uctpITaHKE), yCIEeX U

https://m.eds00.ru/183Y3NKOQ

https://m.edsoo.ru/W5ZFDS3AA

https://m.edsoo0.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09C5LX

https://m.edsoo.ru/NYFOVJ6R6

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo.ru/Q3DKAYADF

https://m.edso0.ru/IY4T46J0Q6



https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6

17

18

19

20

21

22

23

24

Heynava. HezaBucumble
ucneitanus. Cepust
HE3aBHCHMBbIX UCIIBITAHUHN 10
MIEpBOro ycrexa

Cepus HE3aBUCHUMBIX
HCIBITAHUH 10 TIEPBOTO
ycnexa

Cepus HE3aBUCHMBIX
ucnbiTanui beprynnm

Cayyaiinelii BEIOOp U3
KOHEYHOU COBOKYITHOCTH

[IpakTuueckas pabora c
UCIIOJIb30BAaHUEM
3JIEKTPOHHBIX TAOIHUI]

CrydaiiHasi BeJIMUUHA.
Pacnpenenenune
BepoaTHOCTeH. Jlnarpamma
pacrpeneneHus

Onepanuu Haja c1y4aiHBIMU
BenmuuHaMmu. [Tpumepst
pacnpenenennil. bunapnas
Cly4aiiHasi BeJIMYMHA

I'eomeTpuyeckoe
pacnpeneneHue.
bunomuanbHoe
pacrnpeneneHue

MarteMaTH4ecKoe OKHIaHue
CIIy4allHOM BEJIMYMHBI.

https://m.edso00.ru/Q1KT2Y9IU

https://m.edsoo.ru/HIWIZ7EDS8

https://m.edsoo.ru/\VVCL7PSUOX

https://m.edsoo.ru/NE69MIZJO

https://m.edsoo.ru/SMFB4W1JM

https://m.edsoo.ru/C6 TDDUNJ8

https://m.edsoo.ru/JTT2F54GL

https://m.edsoo.ru/77Z76Y7KB



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB

25

26

27

28

29

30

31

CoBMeCTHOE pacrpe/elicHHe
JBYX CIIYYalHBIX BEJTUYNH

HesaBucumeble ciyyaiinbie
BennuuHbl. CBOMCTBA

MATCMAaTHUYCCKOI'O OXXHUIaHU.

MareMatruueckoe 0KuIaHHue
OMHApHOM CTy4YaitHON
BEJTMYUHBI
MaremaTruyecKoe OKHUIaHuE
F€OMETPUYECKOTO U
OMHOMHUATBHOTO
pacrpeneneHui

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE

Jucnepcust OMHApHOM
CIIy4alHOU BEINYHHBI.
CaolicTBa nucnepcuu

MareMaTH4ecKoe OKHIaHue
MPOU3BCACHUSA U JUCIICPCHUL
CYMMBI HC3aBUCHUMBIX
CJ'Iy"-IElﬁHBIX BCIMYHH

Jucnepcusi OMHOMUAIBHOTO
pacnpeneseHus.
[IpakTryeckas pabora c
HCII0JIb30BAHUEM
AJIEKTPOHHBIX TAOIHUI]

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE
F€OMETPUYECKOTO

https://m.edsoo0.ru/N9D71J9PM

https://m.edso0.ru/C6HWOBTQQ

https://m.edso00.ru/BGX67VSNV

https://m.edsoo.ru/HYZZFP2Y7

https://m.edso0.ru/K52203JU2

https://m.edsoo.ru/BOWSYV6LT

https://m.edso0.ru/NSGZU11.92



https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92

32

33

34

OBIIEE KOJIMYECTBO YACOB I10

pacnpezeneHusl. .
[IpakTuueckas pabota c
HCIIOJIb30BaHUEM
ANEKTPOHHBIX TaOJIHNIL

O0600111EHE U
cUCTeEMAaTHU3alusd 3HAaHUN

KonTponbnas padorta Ne2:

"Ucnbitanusa bepuysm.
Crny4daiiHble BETUYUHBI U
pacrnipeneneHus"

0O06001IeHe 1
CHUCTEMATHU3ALU 3HAHUI

I[TPOTPAMME

34

https://m.edso0.ru/K2Y9U56JG

https://m.edso0.ru/EZTQ5A060

https://m.edsoo.ru/ZEKKZP13J



https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KJIACC

KoaunuecTBO 4acoB
Ne Jara
Tema ypoka Kourpoabsuble IIpakTuyeckue
n/n Bcero

JIeKTPOHHBbIE HU(PPOBHIE

Hepasencto YeOrnIena.
Teopema YeOrrmesa. Teopema
bepnymmm. 3akoH OombIIHX
quce

Hepasencto UeObImiena.
Teopema YeOrrmena. Teopema
bepnymnu. 3akoH 6ombIIMX
qucell

HepaenctBo Yeobsbimena.
Teopema YeOrimena. Teopema
bepnynnu. 3akoH 60ibIINX
quce

Br16opounslii MeTox
HCCIEA0BaHUN

[IpakTuueckas pabota c
MCTIOJIH30BAHUEM DJIEKTPOHHBIX
TabInI

I'enepasibHast COBOKYITHOCTb U
cilydaiiHas BBIOOpKaA.
3HaKOMCTBO C BBIOOPOYHBIMH
xapaktepuctukamu. OLeHka
CPEIHETO U TUCIIEPCUN
TE€HEPAIBHON COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX

padoThI

padoThI

U3y4eHus

o0pa3oBaTebHbIE PeCypChl

https://m.edsoo0.ru/E25IPS7YZ

https://m.edsoo.ru/84DPQY5U5

https://m.edsoo.ru/795RTYVP7

https://m.edsoo.ru/T3HDIUGR5

https://m.edsoo.ru/7918IHPHP

https://m.edso0.ru/1234058PN



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN

10

11

12

13

XapaKTCPUCTHUK

I'enepanbHas COBOKYIHOCTb U
cityyaiiHast BEIOOpKa.
3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. O1eHKa
CPEAHEro U TUCTIePCHH
reHepaJIbHON COBOKYITHOCTH C
MIOMOILBIO BEIOOPOYHBIX
XapaKTePUCTHK

OneHuBaHue BEPOSTHOCTEN
COOBITHI 11O BEIOOpPKE

Craructuueckas TUIIOTE3A.
[IpoBepka mpocTernmumx
TUIIOTE3 C TOMOIIBIO CBOMCTB
W3YYECHHBIX pacrpeieICHUI

Craructuueckas TUIIOTE3A.
[IpoBepka nmpocTenmumx
TUIIOTE3 C TOMOIIBIO CBOMCTB
W3YYECHHBIX paclpeieICHHI

[IpakTuueckas pabota ¢
WCIOJIb30BaHUEM DIIEKTPOHHBIX
TalJIHI]

IIpuMeps! HEpepBIBHBIX
Clly4alHbIX BennyuH. OyHKIuUsA
IIJIOTHOCTU BEPOSITHOCTH

PaBHOMEpHOE pactipeneneHue.
[Ipumeps! 3a1a4, TPUBOASIINX
K IIOKa3aTEJIbHOMY U K
HOPMaJILHOMY

https://m.edsoo.ru/UFS5LUWZX

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5V9R1

https://m.edso0.ru/6\VQ7WZSeU

https://m.edsoo.ru/ASKODEFOW

https://m.edsoo.ru/R7UJAF3E7

https://m.edsoo.ru/TBYPVV96N



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N

14

15

16

17

18

19

20

21

22

23

pacnpeeneHusIM

@OyHKIUS MTIOTHOCTH
BEPOSATHOCTH MMOKA3aTEIbHOTO
pacnpeeneHust

(DYHKI_II/UI IIJIOTHOCTH
BEPOATHOCTU HOPMAJIBHOI'O
pacipeaciaICHuA

IlocnenoBarenbHOCTH
OJIMHOYHBIX HE3aBUCHMBIX
coObiTHil. [Ipumep 3anaumn,
IIPUBOALIEH K PACIIPEIEICHUIO
IIyaccona

[IpakTryeckas pabota c
HCIIOJIb30BaHUEM DJICKTPOHHBIX
TabIuI

KoBapnanus n1Byx ciryqailHbIX
BennuuH. KoapunueHt
KOppEeIALUU

CoBMecTHBIE HAOIIOACHUS
TIBYX BEJTMYUH

Bri6opounsii k03 duriment
KOppesuu

Paznuune mexay nuHEeHHON
CBSI3bIO U IPUYHUHHO-
CJIEICTBEHHOU CBS3bIO
JIunennas perpeccus
[IpakTuyeckas pabora c
MCTIOJIb30BAHUEM AJIEKTPOHHBIX

https://m.edso00.ru/0TSV4N5GH

https://m.edsoo.ru/3BEDF3PKL

https://m.edso0.ru/D45HUB3GM
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Ta0JIULL

[IpencraBnenne NaHHBIX C
MIOMOIIIBIO TaOJIHII U IUarpamM,
ornucaTesbHas CTaTUCTHKA

OMBITHI C PaBHOBO3MO>KXHbBIMU
SJIEMECHTApHBIMU COOBITUSIMH

Beruucnenue BeposaTHOCTEN
COOBITUH C IPUMEHEHUEM
hopmyt

Brrunciienue BepossiTHOCTER
COOBITHI ¢ IPUMEHEHHUEM
rpaUyeCKuX METO/I0B:
KOOpJUHATHAsI psiMasi, 1epeBo,
auarpamma Diinepa

CrnydaiiHple BETUYUHBI U
pacripeneneHus

MareMatrnuyeckoe 0KHIaHHE
CIIy4alHOM BEJIMYHHBI

MartemMmaTtudeckoe OXKUgaHue
CIIy4alHOM BEJIMYHUHBI

KonTponbnas pabora:
"BeposATHOCTB M cTaTUCTHKA"

Brruucnienue BeposiTHOCTEH
COOBITHI ¢ TIPUMEHEHHUEM
dhopmyn u rpaduuecKux
METOIOB

Brrunciienue BeposiTHOCTEM
COOBITHI ¢ IPUMEHEHHUEM
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Kon
NMpoBepsieMoro
pe3yJjbTara

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KJIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

5
5.1

5.2

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUSN OCHOBHOM
06p330BaTeJIbHOI71 NmporpaMMmasl CpeaHET0 0611161"0 06pa30BaHI/Iﬂ

Teopust BEpOATHOCTEN U CTATUCTHKA
UutaTh ¥ CTPOUTH TAOJIHUIIBI U TUATPAMMBI

OnepupoBaThb  NOHATUAMU:  CpeaHee  apudmeThyeckoe, MeIuaHa,
HauOoJIbllIee, HAMMEHbIIIee 3HAaUeHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX

OnepupoBaTh MOHATUSIMU: CIIYYalHBIN SKCIIEPUMEHT (OIBIT) U CllydyaliHOe
COOBITHE, 3JIEMEHTapHOE COOBITHE (2JIEMEHTapHBIH MCXOJ) CIy4alHOro
OMbITA; HAXOAWUTh BEPOSTHOCTHM B ONBITaX C PAaBHOBO3MOXHBIMU
CJly4yaliHbIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHUIL B
U3YyUYEHHBIX CIIy4alHBIX SKCIEPUMEHTAX

Haxomute u (opMynupoBaTh COOBITHS: TepecedeHHe M OOBeAWHEHHE
JaHHBIX COOBITUH, COOBITHE, TPOTHUBONOJIOXHOE JaHHOMY COOBITHIO;
H0JIb30BaThCs AMarpaMmMaMu Diiepa 1 GopMyIIoil ClIoKeHHs BEpOSATHOCTEH
NP PEIICHNUH 3a/1a4

OnepupoBaTh MOHATUSIMU: YCIOBHAs! BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
HaxXOJUTh BEPOSATHOCTU C IMOMOLIBIO IPaBWJIA YMHOXKEHHS, C IIOMOIIBIO
JlepeBa CIIy4allHOTO OIbITa

[TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NMOHATUSAMHU: UCIBITAHUE, HE3aBUCHMBIE HCIBITAHUS, CEpUs
UCTIBITAHUH, yCIIeX U Hey/laya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpUU
HE3aBUCUMBIX WCIBITAHUM [10 INEPBOT0 YyCIEXa, HAXOAWUTh BEPOATHOCTU
coObITHI B cepuu ucnibiTanuii bepuymnum

OHepI/IpOBaTL IOHATHAMMU cnyqaﬁHaﬁ BCJIIMYMHA, pacipeacicHuc
BepOHTHOCTeﬁ, AuarpaMma pactpeaejICHUA

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHKA

CpaBHI/IBaTB BCPOATHOCTHU 3HA4YCHUH cnyqai/'IHoﬁ BCIIMYHMHBIIIO
pacnpeaciiCHu0 Uin € IOMOLIbIO JUarpamMm

OHCpHpOBaTL INOHATHEM  MAaTCMAaTHUYCCKOI'O OXXHAaHus, MMPpUBOJUTH



5.3
5.4

IIPUMEPBI TOT0, KaK MPUMEHSICTCS MAaTEeMaTU4YECKOE O0XKUAAHUE CIydalHON
BEJIMYMHBI, HAXOOUTb MaTE€MaTH4YEeCKOE OXUIAHME 10  JaHHOMY
pacnpeneeHuIo

HmeTs npeacTaBiaeHue O 3aKOHE OOJIBbIINX YHCE

HNmeTtn MMpEACTAaBICHHUEC O HOpMaJIbHOM paclpCaCICHUN



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBbIO Tabuul U quarpamm. Cpeanee apupMeTuieckoe,
6.1 MeJMaHa, HauOoJblllee U HaUMEHblIee 3HAaYCHUs, pa3Max, JUCIEPCHUsl U CTaHapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaiiHblie SKCTIEPUMEHTHI (OTIBITBI) U CIy4YailHbIe COOBITHS. DIeMEHTapHBIC COOBITHS
6.2 (ucxonpl). BeposSTHOCTh Cy4ailHOTO COOBITHS. BIU30CTh YacTOTBIM BEPOSITHOCTH
' coObiTuii. Ciy4aifHbIE OMBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHI B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepanuu  HajJ COOBITHSIMU: TIEPECEUYCHHE, OOBEAMHEHHE, IMPOTHBOMOIOXKHBIC
coObITus. {narpammsl Diinepa. @opmysia cI0KeHUsT BEPOATHOCTEN
6.4 VcnoBHass  BEpOSATHOCTh.  YMHOXKEHUE  BeposTHOCTEH. JlepeBo  ciydailHOro
' skcriepuMenTa. @opmyna noaHou BeposTHOCTH. HezaBucruMblie cOOBITHS
6.5 KomOunatopuoe mpaBuino ymHoxeHUs. [lepectanoBkum u dakrtopuan. Ywucio
' couetanuii. Tpeyronbauk Ilackans. ®opmyna 6unoma Herotona
bunapHblli ciydaliHbIii oOmBIT (MCHBITAaHWE), yclex U Heygada. HesaBucumble
6.6 ucnibiTanusi. Cepusi HE3aBUCUMBIX HWCHBITAaHUKW 70 TiepBoro ycmexa. Cepust
HE3aBHCUMBIX UCIIBITAHUN bepHyium
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHocTel. Jlmarpamma pacrpeneneHus.
' [Ipumepsl pactipenenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
UucnoBble XapaKTEPUCTUKHU CIIYYaWHBIX BEIMYMH: MAaTEMaTHYECKOE OXHUIAaHUE,
JMCTIEPCHST U CTAaHJIAPTHOE OTKJIOHEHHE. [Ipumepsl mprUMEeHEeHHsT MaTeMaTUYECKOro
51 OXXHMJaHUs, B TOM YHCIE B 3aJadyaX M3 MOBCEIHEBHOM XW3HU. MaremaTnueckoe
' OXKHMJIaHWE OWMHAPHOW CIIy9aifHOW BETWYMHBI. MaTeMaTH4YecKOoe OXHIAaHUE CYMMBI
CIIy4YalHBIX BEIMYMH. MaTeMaTUUECKOE 0KUIAHUE U TUCTIEPCUS T€OMETPUUECKOTO U
OMHOMHUATBHOTO PaCIpeIeTICHHIA
5.9 3akoH OOJBUIMX YHCEN M €ro pojib B Hayke, MpHUpojae U oluiecTBe. BriOopouHbIil
' METO/ HCClIeJOBAaHUM
5.3 [Ipumepsl  HeNpepbIBHBIX  Ciy4ailHbIX  BeJMuMH. [loHATHE O  MUIOTHOCTH

pacnpeaciiCHu. 33.,[13‘11/1, MMPUBOAAIINEC K HOPMAJIbHOMY paCIIPCACIICHUIO. Ilonsatue o



HOpPMaJIbHOM paclpeaeieHun



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

Kon
NpoBepsieMoro
TpedoBaHus

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

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMK PCIICHHUA 3a/a4,
yMeHue (GOpPMYJIHpPOBATH W OINEPHUPOBATH TOHATHSAMH: ONpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (OPMYJIMPOBKH; MPUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUU;
MMPOBOAUTH A0KA3aTCIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTHYECKYI0  MPAaBHIBHOCTh  PACCYKICHHI, YMECHHUE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMi HAJ MHOXKCCTBAMMU,
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OmrucCaHusd pCajibHBbIX MPOUCCCOB U SIBJIEHUU U IIpru pCICHUHU 3aaa4, B TOM
YHCIIC U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 331aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 3a/1a4

VYMeHue onepupoBaTh NOHSTHAMM: HATypaJlbHOE YHUCIIO, LEJI0E YHUCIO,
CTENEHb C IIeJIbIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JIEHCTBUTEIBHBIM IOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK M0 MOAYJI0, PalMOHAJIBHOE YHUCIIO, HUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJbIX, PAaLUOHAIBHBIX, JAEHCTBUTEIbHBIX
qHCel; YMEHHE UCIIOb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHbBIINH 001uii
JIenuTenb W HauMeHblee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:
MOCJIEeIOBATENbHOCTb, apu(MeTHUecKass Mporpeccusi, TeOMeTpHUYEecKas

nporpeccusi, OECKOHEYHO YOBbIBAIOIIAs TIeOMETpUYEcKas IPOrpeccus;



yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYppeHTHBIX (OpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMHU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  wu  3x3, onpenenurenb  MaTpULbl,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsS M HEPABEHCTBA, MX CHUCTEMBI, YMEHHME OIIEPUPOBATH
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPaBEHCTBA U CUCTEMBl C IOMOUIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHS MaTeMaTHYeCKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (QYHKIMH,
NEPUOJIMYHOCTh (DYHKIMHM, OTPAaHUYEHHOCTb (DYHKIIMM, MOHOTOHHOCTH
GbyHKIMHA, KCTpeMyM (DYHKITUH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACHUMMTOTHl rpapuka (QyHKIHH; yMEHHUE
BBIUNCIATh  NPOM3BOAHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
GyHKLIMU; YMEHHE HaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJHYIO JJISi HCCIENOBaHUS (DYHKIIHMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUS (YHKIMNA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTHUYecKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO ISl HAxXOXKIACHWUS HAWIydLIEro
pelieHuss B NPUKIAIHBIX, B TOM YHCIIE€ COLHAIbHO-D)KOHOMHUYECKUX H
¢u3nueckrx 3aaayax; HaXOAUTh IUIOIAAN U 00BEMBI (DUTYpP C MOMOIIBIO

HHTCrpaga; NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C



MOMOIIbI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIo3uus (pyHKIUMH, JuHeHHas ¢GyHKUWSA, KBaapaTudyHas (QYyHKLWS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTesbHAs |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
¢GyHKUMH,  BBINONHATE  HpeoOpa3oBaHust  rpadukoB  (GYHKUIHUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 3a7a4d W3 JAPYIHX Y4eOHBIX NMPEAMETOB W 3a/1ad M3 peabHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (YHKUMHA Uil pElIeHUs] YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33/Ja4d M3 00JAaCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEINOBATH IIOIY4YEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylbTAaTOB; YMEHHME MOJCINPOBATH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpeAHee apH(MeTHdecKoe, MeauaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUEHUs], pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE W3BJEKaTh, WHTEPIPETHPOBATH
uH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMILaX, HAa AMarpammax, rpadukax,
OTPaKAIOIYI0 CBOMCTBA PEAJBHBIX IIPOLIECCOB U SIBICHUH; MPEICTABIATH
MHpOpPMALMI0O C TOMOIIbI0O TabauIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE
HaOJI0ICHNUS C TOMOIIIBIO JMarpaMM pacCEeUBaHUs U JTMHEHHOU perpeccuu
YMeHne onepupoBaTh MOHATHSAMU: CIyYalHBIA ONBIT W CIy4ailHOE

CO6LITI/Ie, BCPOATHOCTDH CJ'Iy‘-IB.ﬁHOFO CO6BITI/I}I; YMCHHUC BbIYUCIIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUYecKUX METOJ0B; MPUMEHSAThH
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(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOIHON
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GaKTHl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pacHpenesieHue BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHUE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (YHKIMHA  pPaCOpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpEACICHUN s pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHHE TPHUBOJIUTH MPHUMEPHl TMPOSIBICHUS 3aKOHA
OONMBIIMX 4YKCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOMHATOpHBIE (aKThl U PACCYKACHUS UL PEIICHUS 33a]a4; OLECHUBATH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMUHA yIia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIOJI, TPEXTPAaHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPAJIIEIbHOCTD U
NEePHEHAUKYIISIPHOCTh TPSAMBIX U IUJIOCKOCTEHM, yroi MEXAy MpsSMbIMU,
Yrojdl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEMaTUYECKUE
MOJEIU C IOMOLIBI0 TEOMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M MOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LWIMHIpa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO ~ NapajUle/ienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M LMJIMHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIOCKOCTb,

Kacaromasicsi cepbl, IUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUEHUE



11

12

13

MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAIICHNS, UX CEUCHHs, B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHupoBaTh ONpeAeIeHU U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MIOCTPOCHUS

YMeHue onepupoBaTh MOHATUSMH: JBIDKEHHE B IMPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO0MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC W IMOJOOHBIC (UTYpPHl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOIB30BaTh T€OMETPUUYECKIE OTHOILICHUS TIPU
peLICHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB U
U3 peabHOM KHM3HH, YMCHHE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mmHa, yromj, IUIOMIAJb, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
U3ydeHHbIe (OPMYJIBI M METOJIbI, B TOM YHCIIC: IUIOIIAJb MOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapaJUICNeNUIela, MMHUPAMUIbI, MPU3MBI, ITHIXHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaAThH MHOHATUAMU: MPAMOYTOJbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YIOJ MEXIY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BaTh BCKTOpHLIﬁ u KOOpI[I/IHaTHI)II\/JI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB

YMeHne BeIOMpATh MOAXOASIINN METOJT IS PEIIeHUs 3a]]auH; TOHUMaHUe
3HAYUMOCTH MaTeMAaTUKH B H3yYEHUH TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHHMM; yMEHHME pACIIO3HAaBaTh IMPOSBICHHE 3aKOHOB
MaTEeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHl MATEMATHUECKUX

OTKPBITHI POCCUICKON M MUPOBOW MAaTeMaTHYECKOW HAYKH



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

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

11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yucel

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

13 Apudmerndeckuii KOpeHb HAaTypallbHOW cTeneHu. J[elcTBus ¢ apuMeTHIeCKUuMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHaIbHbBIM Noka3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBI

HevictButenbHple  4ucia. Apu@MeTHYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3ysbTara BBIYMCICHUN

1.8 [IpeoOpazoBanue BhIpaXKEeHUN

1.9 KommekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1pOOHO-pAIIOHAEHBIE YPAaBHEHUS

2.2 WppanmoHanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [ToxazarenbHble U TOrapu(PMUUECKHE YpaBHEHUS

2.5 [lenbie 1 QPOOHO-pAIIMOHAIBHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBeHCTBA

2.7 [Toka3zarenbHbIe U JTOrapupMUUECKHEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUI. OnpeenuTeab MaTPULbI

3 OyHKIMHN 1 TpaPUKU



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI

OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
[IpoMexXyTKu  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE

(GYHKIIMHY Ha IPOMEKYTKE

Crenennass (yHKIUSI C HATypajJbHBIM W LENbIM TNoOKa3aTeneM. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
[TokazarenbHas u orapupmMudeckas GyHKINU, X CBOHCTBA U rpaduku

Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,

HENPEPBLIBHLIX HAa OTPE3KE

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
Apudmerndeckast u reoMeTpudecKas rnporpeccuu. @opmMyiia cIoKHBIX MPOILEHTOB
Hagana MmaTemMaTrnueckoro aHajimsa

[TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN

HpI/IMeHCHI/IC HpOHSBOI[HOﬁ K HCCICIOBAHUIO (1)YHKI_II/II7I Ha MOHOTOHHOCTb H
OKCTPECMYMBI. HaxoxneHnue HauOOJIBIIEr0 U HAaMMEHBIIEr0 3HAYEHUS (1)YHKI_II/II/I Ha

OTpE3Ke

[TepBoobpaznas. Muterpan
MHoecTBa U JTOTHKA

MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
Jloruka

BepositHOCT 1 cTaTuCTHKA
OrnucarenpHas CTaTUCTUKA
BeposTHOCTB

KomOunaTtopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[Tpstmble ¥ TNIOCKOCTH B IPOCTPAHCTBE
MHororpanHuKu

Tena v MOBEpXHOCTH BPALLEHUS

KoopanHats! 1 BEKTOPBI



YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






