[Tpunoxenue 5.3
denepanpHas pabovas mporpaMma y4eOHOTO Kypca
«BeposTHOCTD U cTaTUCTHKAY (YTIyOJICHHBIN YPOBEHB)

MNOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKa» YIIIyOJNEHHOTO YPOBHS  SIBISETCS
MPOJOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriyOiaEHHOro ypoBHS Ha YPOBHE
cpeaHero ooOmiero oOpa3oBaHMsA. YUYEOHBI Kypc MpenHa3HauyeH i (HOPMUPOBAHHS Y
00y4JaroIUXCsl CTaTUCTUYECKOW KYJIbTYpPhl U TMOHUMAHHUS POJIM TEOPUU BEPOATHOCTEH Kak
MaTEMaTUYECKOI0 MHCTPYMEHTA JUIsl U3YUEHHUS CIIydallHbIX COOBITUH, BEIMYMH U ITpoueccos. [pu
M3YYEHUH Kypca o0oramarTcs IMpeAcTaBiIeHUs OO0y4alouMxcs O METOoJaX HCCIeIOBaHUs
U3MEHYMBOTO MHpA, Pa3BUBACTCA IMOHMMAHHWE 3HAYMMOCTH M OOIIHOCTH MAaTeMaTUYEeCKHX
METO/IOB IIO3HaHUS KAK HEOThEMJIEMOM YacTH COBPEMEHHOI0 €CTECTBEHHO-HAy4YHOI'O
MHUPOBO33PEHUS.

Cogepxanue y4yeOHOro Kypca HamlpaBleHO Ha 3aKpeIUIeHHE 3HaHHM, MONTY4YeHHBIX MpU
U3yYeHUH Kypca Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHusi, U Ha pa3BUTHE MPEICTABICHUNA O
CIIy4alHBIX BEIMYMHAX M B3aUMOCBA3SX MEXKIYy HUMHU HAa BaXKHBIX IIPUMEPAX, CIOKEThI KOTOPBIX
MOYEPITHYTHI M3 OKPY’KAIOMIero Mupa. B pesynbrate y 00yJarommxcsi JOHKHO CPOPMHUPOBATHCS
IpelCcTaBlIeHUe O Haubojee yHOTPEOUTENbHBIX M OOIIUMX MaTeMaTHYeCKUX MOJEINSX,
UCIOJIb3YEMBIX JUIsl ONHCAaHUS AHTPOIIOMETPUYECKUX M JAeMOrpadUyecKux BEIMYUH,
MOTPEIIHOCTe B pa3luyHble poJAa HM3MEpPEHUSX, ATUTENIbHOCTH 0€30TKa3HOil paboThl
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SIBJICHUH U ITPOIIECCOB B 00IIeCTBE. Y UeOHBIN
Kypc siBJsieTcst 0a30ii s OCBOCHHUS BEPOSTHOCTHO-CTATUCTHYECKHX METOJI0OB, HEOOXOIUMBIX
CHEeMaJINCTaM HE TOJbKO WHXKEHEPHBIX CIELHUAIbHOCTEH, HO TaKKe COLMAJIbHBIX U
MICUXOJIOTHYECKHUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIE HAayKW B 3HAYUTEILHOM Mepe
UCTIONB3YIOT arnmnapaT aHajIu3a 00IbIIUX TaHHBIX. L[eHTpabHy0 4acTh yueOHOT0 Kypca 3aHUMAaeT
o0CyX/eHue 3aKkoHa OONbIIUX YHceld — (YHIAMEHTAIBHOTO 3aKOHA MPUPOABI, HMEIOLIETO
MaTeMaTU4YeCKyr0 (GopMan3aIuio.

B cooTBeTcTBMM C yKa3aHHBIMH IIEJIIMH B CTPYKType ydeOHOro kypca «BeposTHOCTh U
CTaTHCTHKa» Ha YyrayOJIEHHOM YpOBHE BBIIEICHBI OCHOBHBIE COJEP)KATEJbHbIE JUHUU:
«CiryuaiiHble cOObITHS U BepOSITHOCTU» U «CilyyaiiHble BETMUMHBI ¥ 3aKOH OOJIBIIUX YHCEI».

[ToMHMO OCHOBHBIX JINHUH B yU4€OHBIN KypC BKIIIOUEHBI 3JIEMEHTHI TEOPUU I'pad)oB U TEOpUU
MHOX€ECTB, HEOOXOAUMBIE JIJIsl TOJTHOLEHHOIO OCBOEHHs MaTepHaja JaHHOro y4yeOHOro Kypca u
CMEXHBIX MaTeMaTHUYECKUX YUYEOHBIX KYPCOB.

Conepxxanne JmHUM «CryyaifHble COOBITHSI M BEPOSTHOCTH» CIYXHUT OCHOBOHM st
dbopMHUpPOBaHUS TIPEICTABICHHUH O pACTIPEICTICHIN BEPOSTHOCTEH MEX Ty 3HAUYECHUSIMU CITYYaiTHBIX
BEJIMYMH. BaykHy!0 4acTh B 3TOM coAepKATEIbHON JIMHUU 3aHUMAET U3yUYEHUE T€OMETPUUYECKOTO
U OMHOMHUAJIBHOTO paclpeieseHui M 3HaKOMCTBO C MX HENpPEphIBHBIMU aHajloraMu —
MIOKa3aTeIbHBIM U HOPMAJIbHBIM PaclpeeIICHUsIMU.

Tembl, CBA3aHHBIE C HEMPEPHIBHBIMU CIy4YallHBIMH BEIMYMHAMU U PaCHpPEIENICHUSMU,
aKUEHTUPYIOT BHUMaHHE OOYyYaloIUMXCs Ha ONHCAHWM W H3YYEHUHU CIIy4ailHBIX SIBJICHUH C
MOMOIUIbI0 HEMpepbIBHBIX (yHKIUHA. OCHOBHOE BHHMMAHHE YHAENSAETCS I0Ka3aTelbHOMY U
HOPMaJIbHOMY PacIpeIEICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTcsi O3HAKOMUTEIbHOE M3yUEHHUE CBSA3M MEXKIY
CJly4aifHBIMU BETMYMHAMH U ONHMCAHUE 3TOU CBS3U C MOMOUIbI0 KOI(D(DUIIMEHTA KOPPETSAILUUA U
€ro BbIOOPOYHOIO aHajora. OTH DJIEMEHTBl COJAEpPKAaHMS pa3BUBAIOT TeMy «JluarpamMmbl
pacceuBaHMs», U3yUYEHHYIO HAa YPOBHE OCHOBHOTO 001IIeT0 00pa30BaHMsl, U BO MHOI'OM ONUPAIOTCA
Ha CBEJICHHUS U3 KYpPCOB ajare0pbl 1 reOMETPHH.

Emeé onuH a5eMeHT cofep KaHusl, KOTOPBIN MPEeAIaraeTcsi Ha 03HaKOMUTEIbHOM YPOBHE —
MOCIIE0BATENbHOCTh CIIyYalHbIX HE3aBUCUMBIX COOBITHUN, HACTYMAIOIIUX B €IMHUIY BPEMEHHU.
O3HakOMJIEHHE C paclpelielieHueM BEpOSITHOCTEH KOJIMYecTBa TaKUX COOBITMH HOCHUT



pa3BUBAIOIINN XapaKTep U SBISETCS aKTyaJbHBIM Ui OyIylIUX aOUTYypUEHTOB, MOCTYHAIOIINX
Ha Yyd4eOHBIC CIEIUATBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HAyKaMH, IICUXOJOTHEH U
yIpaBIECHUEM.

Ha usydenne y4ueOHOTO Kypca «BeposTHOCTh M CTaTUCTHKa» Ha YIIIyOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henenmo), B 11 kmacce — 34 gaca (1 gac B
HEJICTIIO).

COJAEP)KAHUE OBYYEHUA
10 KUIACC

I'pad, csazubIi Tpad, mytu B rpade: mukibl U nenu. CTeneHb (BaJeHTHOCTh) BEPIIMHBL.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnydyaiiHble 3KCIIEPUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydailHOTO COOBITHS. BIM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
Crny4aifHbI€ OTIBITHI C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.

Onepauuu Haj COOBITHSMH: TEpecedeHue, 0O0beIUHEHHE, MPOTUBOIOIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyiia Cl10KeHUs BEPOATHOCTEM.

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN. JlepeBO ClydyallHOTO SKCIIEPUMEHTA.
®opmyna nonaHoi BepostHocTU. Dopmyra baiteca. HezaBucumelie coObITHS.

buHapHbIii cily4aliHBII ONBIT (MCIBITAHKE), YCIIEX U Heydaua. He3aBucuMble UCTIBITAHUSI.
Cepust He3aBUCHMBIX HUCIBITAHUN 0 mepBoro ycmexa. IlepecraHoBku W dakxropuan. Ywucio
couetanuii. Tpeyronapauk Ilackans. ®opmyna 6unoma HeroTroHa.

Cepust He3aBUCHMBIX wHcnbITaHuil  beprymnn. ChnyvaiiHelid  BBIOOp U3  KOHEYHOH
COBOKYITHOCTH.

Cnyuvaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTEH. Jlmarpamma pacripeiesieHus.
Onepauuu Haj ciaydaHbIMUA BenuuuHamu. bunaphHas ciydaiiHas BenuuuHa. [Ipumepsl
pacnpeneneHuii, B TOM 4Kciie TeOMETPUUYECKOEe U OMHOMHUAIBHOE.

CoBMecTHOE pacnpeleNeHHe JByX CIydaiHbIX BeluduH. HesaBucumble ciydaiiHble
BeIMUYMHbL.MareMaTHuecKoe OXHJaHue clydyaiiHOM BenuuuHbl (pacnpenenenus). [Ipumepst
IPUMEHEHHs MaTeMaTHYeCKOro OXKHUIaHusl (CTpaxoBaHue, JoTepes). MaremaTuyeckoe 0kuJaHue
OuHapHOU cily4allHON BeIMYMHBI. MaTemaTtnyeckoe OKUIaHHE CYMMBbI CIy4YailHbIX BEIMYHH.
MaremaTtnueckoe 0KHu1aHuEe TEOMETPUIECKOTO U OMHOMHAIIBHOTO pacipeaeIeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKIOHEHWE CIydyalHOW BENWYUHBI (pacmpenesieHus ).
Hucniepcusi OMHApHOW CIydyailHOW BENWYWHBI. MareMaTuueckoe OXHUIAaHUE TPOU3BEIACHUS U
JUCIIEPCUs CYMMBI HE3aBUCUMBIX CIIyYalHbIX BEIWYUH. [[ucriepcus U cTaHAapTHOE OTKIIOHEHUE
OMHOMHUAIBHOIO pacupeneneHud. Jlucnepcus M CTaHJApPTHOE OTKJIOHEHHE I'€OMETPUYECKOTrO
pacupeneneHus.

11 KJIIACC

HepasenctBo UeOwnmméBa. Teopema YeOwnrméBa. Teopema bepnymmm. 3akoH O0IbIINX
yucen. BpiOopounslii Meron uccienoBaHuil. Bribopounsie xapaktepucTuku. OlEHMBaHUE
BEPOATHOCTH COOBITHS 10 BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpocTEeHIIMX TUIIOTE3 ¢ TOMOIIIbIO
W3YYEHHBIX paclpeaeieHui.

HenpepsiBHble cnydaiiHble BenuduHbl. [IpuMepbl. DyHKIUS IIIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpeleleHHe U €ro CBOMCTBAa. 3ajadd, NPUBOJALIME K
MOKAa3aTeIbHOMY pAaCIpe/lelieHHI0. 3ajaud, MPHUBOJALIME K HOPMAJIbHOMY pAacIlpeieseHUIO.
@OyHKUUS TIOTHOCTH BEPOATHOCTH II0KA3aTENIbHOTO pachpeieneHus, (YHKIUS IUIOTHOCTH
BEPOATHOCTH HOpMaJbHOrO pacnpeaeneHus. OyHKIUS IUIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO
pacnpeeneHusl.

[TocnenoBarenbHOCT OJMHOYHBIX HE3aBHUCUMBIX COOBITHMH. 3anadyu, NpPUBOIAIIME K
pacupenenenuro Ilyaccona.



KoBapuanmst nByx ciuy4aiiHeix BenuunH. KodpduimeHT nuHEHHOW KOppEISIuy.
CoBmecTHBIE HAOMIOIEHNS IBYX BeTUYMH. BbiOopounsblii koaduiment koppenaunu. Paznuune
MEX]ly JIMHEHHOW CBSI3bI0 M NPUYMHHO-CJICACTBEHHOM CBs3bI0. JIMHEWHas perpeccusi, METO.
HAaWMEHBIIIUX KBAJIPaTOB.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIVIYBJIEHHBIM YPOBEHDb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHI, Mpolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBbHBIMH HMHCTUTYTaMH B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAUCHUEM;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUKMCKON TPaXKIaHCKON WICHTHYHOCTH, YBKEHUS K MPOILLIOMY U
HACTOAILIEMY POCCUHWCKON MAaT€MaTHUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHKEHHUSM POCCHUCKHX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJIbI, MCIOJIB30BAHUE ATHX JOCTHKCHUU B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTHDKCHUN HAyKH W JACSATEIBHOCTBIO YYE€HOTO, OCO3HAHWE JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIETo;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIIOUAsl 3CTETUKY MATEMATHUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aja4, PEIICHHM, PacCyKJIEHUM, BOCIIPUUMYUBOCTL K MaTEMaTUYECKHM AaCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMAaTUUECKUE 3HAHUS B UHTEpEcax 3J10pOBOTO
u Oe3omacHOro odOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pOBbIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETyNsApHas (pu3nuecKas aKTHBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE NP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HaHHME IICHHOCTU TPYAOTIO0WS, UHTEPEC K pa3IMuHbIM chepam
npohecCHOHANBEHOM AEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHUIIOKEHUSMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedt npodeccuut W peanu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eCKOMYy OOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B PEIICHUHU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) IKOJIOrM4€eCcKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMAaHHE BIHUSHUS COLHUATIBHO-
SKOHOMHUYECKHUX TIPOIIECCOB HA COCTOSHHUE MPUPOTHONM W COIUAIBLHON CpeIbl, OCO3HAHUWE
100abHOTO XapaKTepa YKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTeMaTHIeCKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPeIbl, TIIAHUPOBAHKE MTOCTYITKOB M OIICHKU
MX BO3MOXKHBIX MTOCJIEICTBUM JIJIsl OKPY>KAIOIIEH CPEbL;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTHUKHU, TOHUMAHUE MAaTEeMAaTHYECKOM HAayKd Kak cQepbl



YEJIOBEYECKON JEATEIBHOCTH, 3TANlOB €€ Pa3BUTH M 3HAYMMOCTH JJIS PA3BUTHUS LUBUIM3ALUM,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOM KaK CPEICTBOM II03HAHUS MHUPA,
TFOTOBHOCTb OCYLIECTBIIATH IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHIANBUIYAIbHO U
B IpyIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBbIE YHMBePCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3zoBble Jjornuyeckue aeiicTBHA:

BBISBJISITH U XapaKT€PU30BaTh CYILIECTBEHHbIC IMPU3HAKM MATEMaTHYECKUX OOBEKTOB,
IOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpPMYyJIUPOBaTH ONpEAEICHUS  MOHATHH,
yCTaHABJIMBATh CYUIECTBEHHBIH MpPU3HAK KIACCU(PHUKAIMHM, OCHOBAHHS JUIsI OOOOIIEHHUS WU
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOIO aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBAaTh W MpPeoOpa3OBHIBATH CYXICHHS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpeUus: B (hakrax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKICHUAX, MpelaraTb KpPUTEpUM JUIsL  BBIABJICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHMKHU, IETYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

HPOBOJUTH CAMOCTOSITEIBHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKIEHUH (TIpsIMbIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOJUTH IPUMEPHl U  KOHTPIPUMEDPSI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBObI;

BBIOMPATH CIIOCOO perieHus yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpATh HanOOJIee MOIXOAAINM ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble nccienoBare/bCcKke 1eHCTBUA:

UCII0JIb30BaTh BOIPOCHI KaK MCCIEI0BATENbCKUI MHCTPYMEHT M03HaHUs, (POpPMYJINpOBaTh
BONPOCH], (UKCUpYIOIIME MPOTUBOpEUHE, MpoOJIeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJIECHHUS, IMPOLECcCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMH, IBJICHUSIMH, IPOLIECCaMU;

CaMOCTOSITENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, UCCIIEeI0BaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U
0000I1IEeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISBIIATh JE€PUIMTH HHPOPMALIMH, JaHHBIX, HEOOXOIUMBIX Ui OTBETa Ha BONPOC M JJIS
pelIeHus 3a/1a4H;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHHKOB pa3jIMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEeMAaTHU3UpPOBAaTh U MHTEPHPETUPOBATH MHMOPMAIMIO pA3IUYHBIX BHAOB H  GopM
IIPEJICTaBICHHUS];

CTPYKTYpHUPOBaTh HHPOPMAIIHIO, TPEJICTABIATH €€ B pa3INUHbIX (opMax, UIUTFOCTPUPOBATH
rpaduvecKku;

OLICHMBAaTh HAAE&KHOCTh HMHGOPMAIMUM IO CaMOCTOSITENIbHO  CHOPMYJIUPOBAHHBIM
KPUTEPHUSM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1€l CTBUSA
Oo0menne:



BOCIIPUHUMATh M (OPMYJTHPOBATH CYXKICHHS B COOTBETCTBHU C YCJIOBUSIMH M LEIAMH
06H_I€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBbIPAXKATh CBOIO TOYKY 3pCHUA B YCTHBIX W MMUCBMCHHBIX
TEKCTaX, JaBaTh MOSCHEHUS 1O X0y PELICHHs 33/1a41, KOMMEHTUPOBATH MOJTY4YEHHbIH Pe3yJIbTaT;

B X071 OOCYX/IEHHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAe€MOW TEMBbI, MPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOM
CYXKACHUA C CYXIACHUAMH APYIrux y4aCTHHKOB Auajiora, O6Hapy)KI/IBaTB pa3inuue u CXoACTBO
HO3UII, B KOPPEKTHOU opMe POpMYITHPOBATH Pa3HOTIACHUS, CBOU BO3PAKCHNUS;

MNpEaACTaBIATL PE3YyJIbTAaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSATENIFHO BHIONPATh (hOpMAT BBICTYIIJICHUS € YIETOM 3a7a4 MPE3EHTALNH 1 0COOCHHOCTEH
ayUTOPHUH.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHUA

Camoopranu3anus:

COCTaBJIATh IUIAH, aJITOPUTM pEIICHHs 3a/aud, BBIOMpATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, JMOLHOHAJIBLHBIN HHTEICKT:

BJIa/IETh HaBbIKaAMU [103HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX JI€HCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJIbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yJibTaTa pelIeHNs MaTeMaTUUeCKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPHM PELICHWM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJbTAaTa LEJIU U YCIOBUAM, OOBSACHATH NPUUYUHBI JTOCTHIKEHUS
WIA HEJAOCTHKEHMS pe3yJbTaTOB JEATEJIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITETIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYaIbHON pabOThHl HpU
peleHMH y4yeOHBIX 3a/Jady, NpPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisTh BHIBI padOT, OrOBapUBATHCS, OOCYXKIATh
npoliecc 1 pe3ybTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B I'PYINIOBBIX (opMax paboThl (0OCyXkaeHHs, OOMEH MHEHUMN, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBITIOJIHATH CBOO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOM ICHCTBHSI C IPYyTUMHU
WIeHaMU KOMaH/Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUAM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/IEHCTBUSI.

IMPEAMETHBIE PE3YJIBTATbBI

K xonny 10 kiacca o0y4yarommiicss HAy4UuTCsH:

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: Tpad, TUIOCKUHN Trpad, cBsI3HBIN rpad, nyTh B rpade,
LIeNb, LIUKJI, IEPEBO, CTENIEHDb BEPIIUHBI, JEPEBO CIyYalHOTO dKCIIEPUMEHTA;

CBOOOZHO OINEpPUPOBATh TMOHATUAMU: CIy4YalHBI SKCHEpUMEHT (OmbIT), Ciyd4ailHoe
COOBITHE, BJIEMEHTAapHOE CcllyyailHoe COOBITHE (dJIEMEHTApHbBIM MCXOM) CIIy4aifHOrO OIbITa,
HAXOJHUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUAMU;

HaXOIUTh U (POpPMyJIMpOBaTH COOBITHS: INepeceueHue, 0ObeIUHEHUE JaHHBIX COOBITHH,
coObITHE, TPOTHUBOIOIOKHOE JaHHOMY, HCIOJIb30BaTh IUarpaMMbl Diifiepa, KOOPAHMHATHYIO
OpsAMylo Uil pelleHHs 3a/ad, I0JIb30BaThbcs (POPMYJION CIOKEHHsT BEpOATHOCTEH s
BEPOATHOCTEN JIBYX U TpeX CIy4YailHbIX COOBITHI;

ONEpUpPOBaTh IOHATHUSAMHU: yCIOBHAs BEPOSTHOCTb, YMHOXXCHHE BEPOSTHOCTEH,
HEe3aBHCHUMbIE COOBITHSI, AEPEBO CIYUYailHOrO SKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTH COOBITHI C
MOMOIIBIO TpaBWJIa YMHOXKEHUs, JiepeBa CIy4ailHOTO OIbITA, UCIOJIb30BaTh (POPMYITy MOIHOMH



BeposTHOCTH, popMyny baiteca mpu pemieHnur 3aaad, onpeaeisaTh HE3aBUCUMOCTh COOBITUH TTO
dbopMyIie ¥ O OpraHU3aINK CITyYaifHOTO SKCIIEPHUMEHTA;

NPUMEHSTh H3yYeHHbIE KOMOWHATOpPHBIE (QOPMYJbl Il TEPEUUCICHUS DSJIEMEHTOB
MHOXECTB, DJIEMEHTAapHBIX COOBITHH CIy4alHOTO OMbITa, PEUICHHs 3a7ady 10 TEOpUHu
BEPOATHOCTEM;

CBOOOIHO OMEPUPOBATH MOHATUSIMH: OWHAPHBIN CITy4YailHBIA OMBIT (UCIIBITAHKE), YCIEX U
HeyJlaya, HE3aBUCHUMbIE HCIIBITAHUS, CEpUs HUCMBITAaHUIM, HAXOIUTh BEPOSITHOCTH COOBITHI: B
CepHUH UCTIBITAHUN J0 TIEPBOTO yCIieXa, B CEPUU UCTIBITAHUN bepHyIiu, B ONbITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM U3 KOHEUHOM COBOKYITHOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: ClTydaiiHast BEIMYMHA, pAacpeie]ICHUE BEPOSITHOCTEH,
quarpamma pacripesesieHusi, OuHapHas cilydaiiHas BeJIMYMHa, T€OMETPUYecKoe, OMHOMHUAIbHOE
pacrpezieneHue;

ONepUpPOBaTh MOHATHUSAMU: COBMECTHOE paclpeieNieHue JBYX CIy4yailHbIX BeJIWYHH,
UCTIOJIb30BaTh TAOJIUILy COBMECTHOTO PACHPEACTICHHS IBYX CIy4ailHBIX BETMYHMH JUIS BBIICICHUS
pacnpezeneHus: KaxJ0i BEeIMYUHBI, OTpeie/IeHUs] He3aBUCUMOCTHU CITy4YalHbIX BEJTUYHH;

CBOOOJHO ONEPUPOBATh MOHITHEM MAaTEMATUYECKOTO OKHUIAHUS CIy4yailHOM BEIMYMHBI
(pacnpenenenus), NMPUMEHSITh CBOMCTBA MAaTEMaTHYECKOTO OXKUIAHHS TMPH PEIICHUH 3ajad,
BBIYUCIISITH MATEMATUIECKOE OXKHIaHNEe OMHOMHAIBLHOTO M TEOMETPUIECKOTO paclpeieeHuH;

CBOOOJHO OMNMEpPHPOBATh MOHATHSIMHU: TUCIEPCUS, CTaHJAPTHOE OTKJIOHEHHUE CIydyailHOU
BEJIMYUHBI, TPUMEHSATh CBOWMCTBA JUCIEPCHUH CIyYalHOW BEJIMYMHBI (pacrupenesieHus) Mpu
pelIeHUr 3a/lady, BBIYUCIATH TUCHEPCHUI0 M CTAaHIAPTHOE OTKIOHEHHE TIE€OMETPHUYECKOro U
OMHOMHUAIBHOIO paclpeaeIeHu.

K xonny 11 kiacca odyuyarommiicsi HAy4uTCs:

BBIUUCIIAT BBIOOPOYHBIE XAapAaKTEPUCTHUKU IO JaHHOW BbIOOpPKE M  OLCHMBATH
XapaKTePUCTUKU T€HEPAIbHOM COBOKYIHOCTH JAHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHUKAM.
OneHuBaTh BEPOATHOCTU COOBITUH W MPOBEPATh NPOCTEHIINE CTATUCTUYECKHUE THUIOTE3Bl,
MOJIb3YACh U3YUEHHBIMH PaCpPEIeIICHUIMU;

[IPUBOJUTH IIPUMEPBHI 3a4a4, NMPUBOIALIUX K IOKA3aTEIbHOMY PACIpENCIICHUIO, 3a1ay,
IPUBOJALINX K HOpMaIbHOMY pactpeneneHuio. OnepupoBarb NOHATUAMU: (PYHKINS TUIOTHOCTH
BEPOSTHOCTH IOKA3aTEJILHOTO paclpeieeHus], GYHKINS IUIOTHOCTH BEPOSITHOCTH HOPMAaJIbHOTO
pacnpenenenus, GQyHKIUS TUIOTHOCTU M CBOMCTBA HOPMAJIBHOTO paclpeieeHus;

onpeaensath Ko3(p(UUMEHT JUHEWHON KOoppensuuy, BbIOOPOUYHBIH KO3 UIIHEHT
KOPPESLHHN.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
No 11/ HaumeHoBaHue pa31eoB U TeM KosinyecrBo yacos
i IPOrpaMMbI Bcero  KP np
1 DnemMeHTHl TeopHuu rpados 3
2 City4aiiHble ONIBITHI, CITy4YailHbIE 3

COOBITHS M BEPOSITHOCTH COOBITUI

Omnepanuu HaJ MHOKECTBAMU U
coObITusiMu. CrioskeHue u

3 YMHOKEHUE BEPOSTHOCTEN. 5
VYcnoBHas BEpOSTHOCT.
He3zaBucumele coObITHs

4 OneMeHTbl KOMOMHATOPUKH 4 1



Cepuu nocueaoBaTeIbHbIX
ucnbiTanuil. Mcnibitanus bepuysuim.

5 N . 5
Cryyaiinblii BEIOOp M3 KOHEUHOM
COBOKYITHOCTH

6 CiyyaiiHble BEJIMYUHBI U 14
pacnpeneneHus

OBIIEE KOJIMYECTBO YACOB I10 34
[TPOT'PAMME
11 KUIIACC
Ne i/ HaumeHoBaHue pa3jaesioB U TeM KoaunvecTso yacos
NnporpamMmabl Bcero KP P

1 3aKoH OOJBIINX YHCET 5

> DJIEMEHTBI MaTEMaTUYECKON 6
CTaTUCTUKH
HenpepriBHble ciiydaiiHble

3 BEJIMYMHBI (pacrpeeneHus), 4
MOKa3aTeIbHOE U HOPMAJIbHOE
pacnpeneneHus

4 Pacnpenenenue Ilyaccona 2

5 CBs13b MeX1y ClTy4allHbIMU 6
BEJIMYUHAMU

6 O6061£I€HI/I€ A CUCTEMATU3ALMs 1
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 34
[TPOI'PAMME
IMNOYPOYHOE IIJNTAHUPOBAHHUE
10 KJIACC
No 11/ T KosmmuecTBo yacoB
°n/m eMa ypoka Beero | KP P
I'pad, cBs3HbI rpad,

1 MPEJICTABICHUE 3a1a4H C TTOMOIIIBIO 1
rpada
Crenenb (BaJIGHTHOCTD) BEPIIMHBL.

2 1
ITyte B rpade. Llenu u mukis!

3 Fpa(bbvl Ha IUIOCKOCTH. JlepeBo 1
CIIy4aiflHOTO SKCIIEPUMEHTa
CrnyuaiiHble S9KCTIEPUMEHTHI (OTIBITHI)

4 U Clly4yaiiHble COOBITHS. 1
DnemMeHTapHble COOBITUS (MCXObI)
BeposiTHOCTB ciydaifHOTO COOBITHS.

5 BeposiTHOCTH COOBITHI B OIIBITAX C

PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU
COOBITUAMHA




BeposiTHOCTB ciiy4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH

[Tepecedenue, 0ObeTMHECHUE
MHOJKECTB U COOBITHIA,
MIPOTHBOIOJIOKHBIE COOBITHS.
@opMyiia CII0KEHUS BEPOSITHOCTEN

VYcioBHas BEpOATHOCTb. Y MHO)KEHHE
BepoATHOCTEH. DPopMyJia yCIOBHOM
BEpPOSITHOCTH

VYcioBHas BEpOATHOCTb. Y MHOKEHHE
BepoATHOCTEH. DPopMyJia yCIOBHOM
BEpPOSITHOCTH

10

®opmyJia MOJHOM BEPOATHOCTH

11

®opmyna baiieca. HezaBucumele
COOBITHS

12

KomOunaTopHoe mpaBuiio
ymHOXxeHus. [lepecTraHOBKHU 1
dakTopuain

13
14

15

16

Yucno coueranuid. TpeyrojbHUK
[Tackans

dopmyna buaoMa HeroToHa

KonTponbnas padorta Nel: "I'padsl,
BEPOSITHOCTH, MHOXECTBA,
KOMOMHaTopuKa"

bunapHsbIii CIy4alHBIN OIBIT
(ucmbITaHue), ycrex U Heynaya.
HezaBucumeble ucnbitanus. Cepus
HE3aBUCHMBbIX UCIIBITAHUH J10
MIepBOro ycrexa

17

18

Cepust HE3aBUCUMBIX HCIIBITAHUM 110
IIEPBOrO ycrexa

Cepus HE3aBUCUMBIX MCIIBITAHUN
beprymum

19

20

21

CrnyualiHblii BBIOOpP U3 KOHEUHOU
COBOKYITHOCTH

[IpakTuueckas pabota c
WCIIOIH30BAaHUEM DJICKTPOHHBIX
TaOJIAILL

CiyuaiiHasi BETMYHHA.
Pacnipenenenue BepoATHOCTEN.
Jwnarpamma pacnpenesieHus

22

23

Ornepanuu Haj CIly4ailHBIMU
BenuurHaMu. [Ipumepst
pacnpenenennii. bunapnas
clly4aiiHasl BETMYMHA

I'eomeTpuueckoe pacupeneacHue.
bunoMuanbHOE pacnpenesieHne




24

25

26

27

MaremaTuuecKoe OKHUIaHuE
ciy4daitHoi BeauuuHbl. COBMECTHOE
pacrpeneseHue IByX CIIy4aiHbIX
BEJINYUH

HeszaBucumpble cinydaiinbie
BeanuuHbl. CBOMCTBA
MaTEMaTU4YECKOr0 OJKUIaHHA.
MareMaTU4YecKOoe OKHIAHNC
OMHAPHOW CITy4yalHON BEITMYHHBI
MareMmaTH4UeCcKOe OKHIAHHNE
TE€OMETPUUYECKOTO 1 OWHOMHATILHOTO
pacrpeieeHuil

Jlucniepcus 1 cTaHJapTHOE
OTKJIOHEHHE

28

29

Jucnepcus OuHapHOU City4aiiHON
BeJIMurHbI. CBOMCTBA JUCIIEPCUU
MaremMmatudeckoe OXKugaHue

MMPOU3BCACHUS U NJUCIICPCUA CYMMBI
HC3aBUCHUMBIX CJIy‘-IElﬁHBIX BCJIMYNH

30

31

32

JHucnepcusi OMHOMUAIBHOTO
pacrpenenenus. [IpakTuueckas
paboTa ¢ UCIoJIb30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

Jlucriepcust ¥ CTaHAapTHOE
OTKJIOHEHHE T€OMETPHUIECKOTO
pactpenenenus. . [Ipakrnyeckas
paboTa ¢ UCIOIb30BaHUEM
ANEKTPOHHBIX TAOJIHII

O0001IeHE U cCUCTEMAaTU3 AU
3HAHUH

33

KonTponbhas padota Ne2:
"Ucneirannsa bepnynnu. Cirydalinbie
BEJIMYMHBI U pacnpezeneHus"”

34

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

11 KJIACC

Ne i/t

Tema ypoka

KoJunuyecTBo 4acoB

Bcero

KP

1P

HepasenctBo Yebnimena. Teopema
YeoOnimeBa. Teopema bepuymnu.
3aKoH OOJBIITUX YHUCETT

Hepasencrso Yebnimena. Teopema
YeoOnimeBa. Teopema bepuymnu.
3aKoH OOJBITUX YUCET




HepasenctBo YeObimena. Teopema
Yeorpimena. Teopema beprysumm.
3aKoH OOJIBIINX YHCel

BrI100pOUYHBIN METOJT MCCIIEAOBAHUN

[IpakTuyeckas padora c
UCIIOJIb30BAHUEM JJIEKTPOHHBIX
TabIHII

I'enepanbHast COBOKYIIHOCTb U
ciy4aitHasi BRIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapaKTEPUCTUKAMHU.
OueHka cpefHero u JUCnepcuun
TE€HEPAIBHON COBOKYITHOCTH C
MTOMOIUIbIO BEIOOPOUHBIX
XapaKTEPUCTUK

I'enepanbHast COBOKYIIHOCTb U
ciryyaiiHasi BbIOOpKa. 3HAaKOMCTBO €
BBIOOPOYHBIMHU XapaKTEPUCTUKAMHU.
OreHka cpeJHero u AUCIEpCUuu
reHepaJIbHON COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX
XapaKTePUCTUK

OrneHrBaHUE BEPOSATHOCTEH COOBITUI
110 BBIOOpKE

Craructuueckas runoresa. [IpoBepka
IIPOCTEHNIINX TUIIOTE3 C IOMOILIBIO
CBOMCTB M3YUYEHHBIX pacipeneaeHuin

10

Craructuueckas runoresa. [IpoBepka
MIPOCTEUILNX TUIIOTE3 C IIOMOIIIBIO
CBOMCTB M3YUYEHHBIX pacnpeneaeHuin

11

[IpakTuueckas pabota c
HCIOJIb30BAHUEM 3JIEKTPOHHBIX
TabyInI

12

[IpuMepsl HENPEPBIBHBIX CITyYalHbIX
BeInYuH. OyHKIUS ITIOTHOCTH
BEPOSITHOCTH

13

PaBHOMEpHOE pacnpenencHue.
[Ipumeps! 3a1a4, TPUBOASIIMX K
[I0Ka3aTEIIbHOMY U K HOPMAJIBHOMY
pacnpeneseHusIM

14

15

DYHKIUS ITIOTHOCTA BEPOSTHOCTH
MOKA3aTEIbHOTO PACTIPECIICHHS
OYHKIHUA ITIOTHOCTA BEPOSTHOCTH
HOPMaJIbHOTO pacrpeeeHus

16

17

ITocnemoBaTeIbHOCTE OTMHOYHBIX
HEe3aBUCUMBIX cOObITHI. [Tpumep
3a/1a4u, IPUBOJSILEH K
pacnpenenenuro Ilyaccona
[IpakTryeckas pabora c
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX
TaOJIAILL




13 KoBapuanus 1Byx ciay4yailHbIX 1
BennunH. KoagdunmeHt koppensun

19 CoBMecTHBIE HAOIIOIEHUS IBYX 1
BEJIMYMH

20 Bri6opounsriii ko3 durment 1
KOppeJsiuu

71 Paznuuue mexny J'II/IH@fIIjOf/i CBSI3BIO U 1
IIPUYHUHHO-CJIEICTBEHHOM CBSI3bIO

22 JInnelinas perpeccus 1
IIpakTryeckas pabora c

23 HCII0JIb30BAHUEM 3JIEKTPOHHBIX 1
TalJInI
IIpencraBneHue JaHHBIX ¢ HOMOILBIO

24 TaOJUI] ¥ AUArpaMM, OTHCcaTeIbHAs 1
CTaTUCTHKA

25 OneITHI ¢ paBHOBO3MOXHBIMU 1
3JI€MEHTapHBIMU COOBITUSMHU

26 Boruncnenue BeposiTHOCTEN COOBITUI 1
C IpUMeHeHueM hopmyi
Brruucnenue BepostHocTel cOOBITUI

7 C MPUMEHEHUEM IpapUIeCcKuX 1
METO/IOB: KOOpAMHATHAas IpsMmasi,
JIEpeBo, quarpaMmma Disepa

73 CriyualiHble BEIMUUHBI U 1
pacnpezeneHus

29 MaTelinaTqueCKoe OXXUJaHue 1
CIIy4aliHOM BEJINYMHBI

30 MatemaTnueckoe 0XXHUIaHne 1
CIIy4aiiHOM BEJIMYMHBI

31 KOHTpOJ'II)HaSI”pa6OTaZ "BeposTHOCTB 1 1
U CTaTUCTHUKA
Brruucnenue BepostHocTEl cOObITUI

32 C MpUMEHEeHueM GopMyJ U 1
rpadMuecKux MeTO0B
Brruucnenue BepostHocTel cOObITUI

33 C MpUMEHEeHueM QopMyJ U 1
rpadMuecKux MeTO0B
CityyaliHble BEJIMYMHBI 1

34 pacnpeneneHus. MareMaTuueckoe 1
0XKUJAaHUE CITyYallHOW BEJIMYHUHBI

OBILIEE KOJIMYECTBO YACOB I10 34 1 0
I[TPOTPAMME

IMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC




Kon

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI

NpoBepsieMoro o
o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeHero 001ero odopasoBanusi
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 Yurtath U CTPOUTH TAOJIMLBI U JUATPaMMBbl
6.2 OnepupoBaTh NOHATHAMH: CpeAHEE apUPMEeTHdYecKoe, MeauaHa,
' HauOoJIbllIee, HAUMEHbIIIee 3HaYeHUE, pa3MaxX MaCCUBA YMCIIOBBIX JAHHBIX
OrnepupoBaTh MOHATHAMU: CIIYYaHHBIM SKCTIEPUMEHT (OTIBIT) U CIIy4aitHOE
COOBITHE, DJIEMEHTAapPHOE COOBITHE (DJIEMEHTAPHBIA HCXOMA) CIy4aiHOTO
6.3 OMbITa; HAXOJIUTh BEPOSTHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU
CITyYaifHBIMU COOBITUSIMU, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YYCHHBIX CIY4YailHBIX SKCIIEpUMEHTaX
Haxoaute u ¢dopMynupoBath cOOBITHS: IepeceueHue U OObeAMHEHUE
6.4 JMAHHBIX COOBITHH, COOBITHE, TPOTHBOIOJIOXKHOE ITaHHOMY COOBITHIO;
' MOJIb30BaThCA  JIuarpamMmmamu  ODiinepa ©u  GOpMYJIONH  CIOXKEHHS
BEPOSATHOCTEN MPH PEIICHNUHU 33]1a4
OnepupoBaTb MNOHATUSIMU: YCJIOBHasi BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTH C TMOMOINBIO MpaBHUIa YMHOXEHHUS, C
MOMOIIIBIO JIepeBa CIIy4aiiHOTO OIbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEIICHUH 3a7a4
OnepupoBaTh MOHATUSAMU: HCIBITAHHE, HE3aBUCUMBIEC UCIIBITAHUSA, CEpUs
6.7 WCIIBITAaHUH, yCIIeX U HeyJa4ya; HaXOJAUTh BEPOSITHOCTH COOBITUN B CEpUU
' HE3aBHCHUMBIX MCIIBITAHWNA JI0 MEPBOTO yCIeXa, HAaXOJUTh BEPOSATHOCTH
coOBITHI B cepuM UcibITaHUN bepHyium
6.8 OnepnpOBale HNOHATUSIMU:  CllydaliHas BeJIMYMHA, pacIpeleleHHe
BEPOATHOCTEM, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
e IIpoBepsiembie NpeJMeTHbIe Pe3yIbTaTbl 0CBOEHUs! 0CHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yjabTarta
5 Teopust BEpOATHOCTEN U CTATHCTHKA
51 CpaBHMBaTh  BEpPOSITHOCTH  3HAUYEHUM  CIy4yalHOH  BEJIMYMHBIIO
pacnpeieNIeHUI0 WK ¢ TOMOUIbIO AarpaMm
OnepupoBaTh NOHATHEM MATEMaTUYECKOIO OXUIAHUS, MPUBOAUTH
59 IPUMEPHI TOT0, KaK MPUMEHSAETCS] MAaTEMaTHYeCKOE OKUaHUE CIIy4yaiiHON
BEIIMYMHBI, HAXOJUTh MATEMAaTHYECKOE OXHUAAHUE MO JaHHOMY
pacrpeieeHUIo
5.3 NmeTp npeacTaBieHue 0 3aKOHE OOJBITUX YHCET
5.4 HNmeTh ipeacTaBiieHue 0 HOPMAJIBHOM pacpeieICHUU

ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC



Koxa
6

6.1

6.2

6.3

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEHN M CTATUCTHUKA

[IpencraBnenne MaHHBIX C MOMONIBI0  Tabnu, W amarpamMm. CpenHee
apudmernueckoe, MenuaHa, HaWOONbIIEe W HaWMEHBIIEe 3HAYCHHS, pa3Max,
JUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB

CrnyuaiiHple SKCHEpUMEHTHI (OMBITHI) W CllydailHble COOBITHUS. JJeMEHTapHbIC
coObITust (MCXO/ABI). BeposSTHOCTH chmydaiiHOrOo CcoOOBITHS. BIU30CTh YacTOThHIM
BEPOATHOCTH COOBITUN. CiyyaliHbIe ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTaPHBIMU
COOBITUSIMH. BeposTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH
COOBITUSIMH

Onepauuu Hajg COOBITUSAMH: IepeceueHue, OObEJUHEHUE, IPOTUBOIOJIOXKHbIE
coObITHs. [Inarpammbl Ditnepa. @opMyiia ClI0KEHUS] BEpOITHOCTEH

6.4

6.5

VYcioBHas  BEPOATHOCTh. YMHOXKEHHUE BEposiTHOCTEW. JlepeBo  ciaydailHOTO
sKcriepuMenTa. @opmysa moiaHou BeposTHOCTU. HezaBucuMblie coOBITHS
Komb6unaroproe mnpaBuwino ymHoxeHus. IlepecranoBkn u ¢akropuan. Ywucno
couetanuil. Tpeyronbauk Ilackans. @opmyna ounoma HeroTona

6.6

6.7

bunapHblif ciay4aliHbli ONBIT (MCHBITAHME), ycmex M Heynada. HesaBucumeble
ucnelTanusa. Cepusi HE3aBUCHMBIX HCHBITAaHUW [0 mepBoro ycnexa. Cepus
HE3aBMCHUMBIX UCIIBITaHuN bepHysum

Cnyuaitnas BenuuuHa. Pacnpenenenue BepostHocTel. [lnarpamma pacmpeneneHus.
[Tpumeps! pactipeieIeHni, B TOM YHCIIe TeOMETPUIECKOeH OMHOMHAIIBHOE

11 KUIIACC

Kon
5

5.1

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
Teopust BEpOATHOCTEN U CTATUCTHUKA

HucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MATEMAaTHYECKOE OXKHUJIAHME,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE. [IpuMepsl IpUMEHEHHs] MaTEMaTUYECKOTO
0’KMJaHUs, B TOM YMUCJIE B 3aJadyax U3 MOBCEAHEBHOW JKM3HM. MaremMarndeckoe
OKMJIaHWE OMHAPHOM CIydyallHOW BETWYMHBI. MaTeMaTuuecKkoe OKUIaHUE CYMMBbI
CIIyYalHBIX BEIUYUH. MaTeMaTHyecKoe OKUAaHUE U TUCIIEPCUS T€OMETPUUECKOTO
1 OMHOMUAJIBHOT'O pacIipe/ieIeHUM

5.2

53

3akoH OOJIBIIMX YHUCEN U €ro poJib B HayKe, MpUpoje u obmiecTBe. BrIOOpoUHbIi
METOJ UCCIIEIOBAHU N

[Ipumepsl  HeNpepbIBHBIX  ClIydaWHbBIX BeauuuH. [loHsATHE O IUIOTHOCTH
pacnpenenenus. 3agayu, NPUBOASIIME K HOPMAIIBHOMY pacnpeaeneHuto. [lonarue
0 HOPMAJIbHOM pachpeaeICHUN

ITPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOUM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHET'O
OBILIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS

NPOBEPSIEMOr0 =~ OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMBI CPeAHEro 0011ero
TpeOOBaHUsA o0pa3oBaHus



Brnanenue MerogamMu JJ0OKa3aTeNbCTB, aJTOPUTMAMM DPELICHHS 3a]ad;
yMeHHe (opMynIHpOBaTh W ONEPUPOBATH MOHATHAMH: OIpEAEICHUE,
aKCHOMa, TEOpEMa, CJIEACTBUE, CBOICTBO, NPH3HAK, I0KAa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKY; IPUMEHSTh UX; YMEHHE (POPMYIUPOBATH
0o0paTHOE W MPOTHUBOIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIIOJIB30BAaTh METOJ MaTeMaTW4ecKOW WHIYKIINY;
IOPOBOJIUTH JOKA3aTeNbHbIE pACCYXAEHUS TPH pPELUICHUH 3a7ad,
OLICHMBATh  JIOTHYECKYI0 TMPABHIBHOCTH  PACCY)KICHUH; yMEHHE
OIIEPHPOBATH MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, OTEpaIMH Ha
MHO)KECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar JUis ONMCaHMsI PeajbHBIX MPOLECCOB U SBJICHHUNA U MPH PEIICHUH
3a1a4, B TOM YHCIE€ M3 JAPYTMX YYEeOHBIX IPEIMETOB; YMEHHE
OTIEpPHPOBATH TOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3nuIHBIMU
croco0amu; UCIOIB30BaTh Ipadbl IPU PEUICHUH 33149

YMeHue onepupoBaTh MOHATUSMU: HATYPAIbHOE YHMCIIO, LIEJIOE YHCIIO,
CTENeHb C LIEIbIM MOKa3aTeneM, KOpeHb HaTypalibHOM CTENEeHH, CTEeTEeHb
C palMOHAJIBHBIM  TIOKa3aTelieM, CTEeNeHb C  JICUCTBUTEIHHBIM
nokasareneM, Jjorapudm Uuciaa, CHHYC, KOCHHYC W  TaHIEHC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOIYJ0, PallMOHAJIBLHOE YHCIIO,
UppAlMOHATIFHOE  YHCIIO,  MHOXXECTBa  HATypalbHBIX,  LEJbIX,
palMOHANBHBIX, JACHUCTBUTEIBHBIX YHCEJI, YMEHHME HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAMMEHBIITUN OOIIMK JETUTEh U HaUMCHbIIICE
obiiee kpaTHoe, airoput™ EBKiMIa nipu pelieHnn 3a1a4; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMaMHM  CYHUCIICHHUS;, yMEHHE
BBITIOJIHSITh BBIYHMCIICHUE 3HAYCHUN W MPeoOpa3oBaHMs BBIPAKEHUM CO
CTENEeHAMH M Jiorapudmamu, MpeoOpa3oBaHus JPOOHO-pAIMOHATBHBIX
BBIPAKEHHI; yMEHUE OMEPUPOBATH TMOHATHUAMH: IOCIEI0BATEIHLHOCTD,
apudmeTnuecKas nporpeccusi, reoMeTpruieckas mporpeccus, 0eCKOHeYHO
yObIBaroIasi  reOMeTpUYEeCcKas  MPOTPECcCHs; yYMEHHE  3a/1aBaTh
MOCIIEA0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
yMEHHE ONEePUpPOBATH MOHSATUSMU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIC
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ncia, hopMa
3aMUCH KOMIUJIEKCHBIX Yncel (TeoMeTpudecKas, TPUTOHOMETpUYECKas U
anrebpanyeckas); yMeThb MHPOU3BOANTH aph(pMETHUECKUe ACUCTBUS C
KOMIUIEKCHBIMM ~ YWCJIAMH; TIPUBOJUTH TPUMEPHI  HCIOJIH30BAHUS
KOMILUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATHAMU: MaTpula 2xX2 u 3x3,
OMPEICTUTEh MATPUIIBI, TEOMETPUUYECKUN CMBICI OTIPEACIIUTENIS

YMmenune OINNCpHUPOBATE NOHATUAMH: pPAlOVOHAIIBHBIC, WPpalOHAJIBHBIC,
MIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl"apI/I(I)MI/I"IeCKI/Ie, TPUTOHOMCTPHUYCCKUC
YpaBHCHHUSA MW HCPABCHCTBA, HX CHUCTEMBI;, YMCHHEC OICPUPOBATH
HNOHATHUAMU. TOXKIACCTBO, TOXIACCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHHEC,
HCPaBCHCTBO, CHCTEMa ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHPIfI, HCpPaBCHCTB W CHUCTCM, YMCHHUC PpCHIATb YPAaBHCHUA,
HCPaBCHCTBA M CHUCTEMbI C IIOMOIIBIO Pa3JINYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUS, HCPABCHCTBA W CHUCTCMbBI C IapaMCTpPOM; IIPUMCHATH
YpaBHCHU, HCPABCHCTBA, UX CHUCTCMbI IJId PCHICHUSA MATEMATUUYCCKHUX
3aaa4 " 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKH U peaHLHOﬁ KHU3HU

VYMeHne omnepupoBaTh MOHATHAMHU: (YHKIUSA, YETHOCTh (DYHKIUH,
NEePUOANYHOCTh (PYHKIIMU, OTPAHMUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
GyHKIHH, SKCTpeMyM (DYHKITUH, HAUOOJbIIIEEe M HAMMEHBIIIEe 3HAUYCHUS
GYHKIIUN Ha IPOMEXKYTKE, HeMpepbIBHAs (PYHKIIMS, aCUMITOTHI Tpaduka




GyHKIUY, 1epBasi ¥ BTOpasi MPOU3BOAHAs (DYHKIIUU, T€OMETPUICCKUIA 1
buznyecKkuil CMBICT TPOU3BOAHON, NepBooOpa3Hasi, ONpeaenEHHbIN
MHTETpal; yMEHHWE HAaXOAWTh ACHMOTOTHI Tpaduka (yHKIHH; yMEHHUE
BBIYUCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BEACHHS, YACTHOIO H
KOMITO3UIIUHN (PYHKIMI, HAXOIUTh YpaBHEHHE KacaTeNbHOUW K TpaduKy
GyHKIIUM; YMEHUE HaXOIWUTh MPOU3BOJHBIC AJIEMEHTApHBIX (DYHKUHUMH;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl HMCCIENOBaHUS (YHKIHUH,
HAaXOAUTh HAaWOOJBIINE W HAaUMEHbIIME 3HAYeHHUS (QYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJB30BAHUEM arlapara MaTeMaTHYeCKOTo
aHaJau3a; MPUMEHATH IPOU3BOAHYIO JUISI HAXOXKACHUS HAWIy4lIero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H
buznyecKkux 3a7adax; HaXOAUTh IJIOUIAANU U 00BEMBI PUTYp C TOMOUIBIO
MHTErpaa; MpUBOAUTH IIPUMEPHl MATEMaTH4YECKOIO0 MOJEIMPOBAHUS C
noMouIbio AuddepeHnanbHbIX YpaBHEHUN

VYMeHue omnepupoBaTh MOHATHAMM: rpaduk (GyHKIMH, OOpaTHas
byHKIMsA, KOMIO3WIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTUYHAs
byHKIH, panyoHaIbHas byHKUHA, CTEIICHHAas ¢byHKIMA,
TPUTOHOMETpPHYECKHE (YHKIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMH, TOKa3arenbHas M Jorapupmuueckas (QyHKIUHM; YyMEHHE
CTPOUTh TpaUKU H3yUEHHBIX (YHKIMH, BBINOIHITH MPEOOpa3oBaHUS
rpaduKoB (PyHKIUH, HCIOIB30BATH I'PaQUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBHCUMOCTEH, NpU pEelIeHUH 3ajad U3 IpYruX y4eOHBIX MPEIMETOB U
3ajJjau U3 peaslbHOM >KM3HU; BbIpaXaTh (GOpPMyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOB30BATh CBOMCTBA U rpadKu (PyHKIUH AJIs peIeHHsI
YpaBHEHMI, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB
U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, I0JIM U YacTH, Ha ABUKEHUE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00JIaCTH yNpaBJIE€HUs JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI 10 YCJIIOBHIO 3aJa4yH, MCCIEAOBATh IOJyYEHHOE PEIICHHUE U
OLICHMBATh IPaBAONOJO0OHOCTh PE3yJbTAaTOB; YMEHUE MOJEINPOBAThH
pealbHBIE CUTyallud Ha S3bIKE MATEMAaTUKU; COCTAaBIATH BBIPAKCHMS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 110 YCJIOBHUIO 33]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH PE3yIbTaT

YMeHue onepupoBaTth MOHATUSAMU: cpeiHee apudMeTHIecKoe, Merana,
HauOoJIbIlIEE U HANMEHBIIIEES 3HAYCHH, padMax, JUCICPCH, CTAaHJApPTHOC
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKAaTh, HHTEPIIPETUPOBATD
nH(popMaIrio, MPEJACTABICHHYIO B TA0IHIIaX, HA TUarpaMmmax, rpadukax,
OTPaKaIOIIYI0 CBOWCTBA peabHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaAIMI0O ¢ TIOMOIIBIO TaOMHWI] W JWarpaMM; HCCJEI0BaTh
CTaTHCTUYECKUE JTaHHBbIC, B TOM YHCIIE C MPUMEHEHHEM TpadUudecKux
MCTOJO0B U 3JICKTPOHHBIX CPCIACTB; rpa(bnquKH HnucciaeaoBaTb COBMECTHBIC
HAOMIO/IEHUsT C TOMOIIBI0 JMarpaMM pAacCEeUBaHUS U JIMHEHHOM
perpeccuu

YMeHHne onepupoBaTh IMOHATHAMM: CIyYalHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOATHOCTh CIIyYallHOTO COOBITHS; YMEHHE BBIYHMCIATDH
BEPOATHOCTh C HCIOJIb30BaHHWEM TpadUyecKUX METOJIOB; MPUMEHSTH
bopMyJIBl CIOXKEHHS U YMHOXEHHs BEpOSITHOCTEH, (opmyily mosHOU




BEPOSATHOCTH, (hopmyiy bepHymnnu, komOuHaTOpHBIE (PaKTHI U HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH pEaJbHBIX COOBITHIA; YMEHHE OIEpUpPOBATH
NOHATUSAMH: CIy4aiiHas BeJIWYMHA, pacCIpeesieHHe BEpOATHOCTEH,
MaTeMaTU4eCcKoe OXKHIAHUE, AUCIIEPCUS M CTAaHIAPTHOE OTKIOHCHHE
CIly4aliHOW BEJWYMHBI, (QYHKIMHA pPACHpEleNeHUs] M  IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTeJIbHOTO W HOPMAJbHOTO paclpeesICHUN;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYECHHBIX paclpeleeHudl Ui
peuieHus 3aaad; 3HAKOMCTBO C MOHSATHSAMHU: 3aKOH OOJBIINX YHCE,
METOABI BBIOOPOYHBIX HCCIEJOBAHUIN; yYMEHUE NPUBOJIUTH IPUMEPHI
NPOSIBIICHNS 3aKOHA OOJBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATh MOHATHAMU: COUETAHUE, TIEPECTaHOBKA,
YHCJIO COYETAHWH, YHCIIO TEpecTaHoBOK; OuHOM HploToHa; ymeHue
IPUMEHATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIS pEIICHUS 3a/1a4;
OLICHMBATh  BEPOSITHOCTH  pEaJbHBIX  COOBITHH;  COCTaBIATH
BEPOSTHOCTHYIO MOJIENIb M MHTEPIPETHPOBATH MOTYYCHHBIH PE3yIbTaT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JyY, BEJIWYMHA yIjia, IUIOCKUM yroi,
JBYI'PAaHHBIA yTOJI, TPEXTPaHHBIM YroJj, CKPEIIMBAIOIIUECS IPsMBIE,
[IapAJUIEIBHOCTD U MEPIEHAUKYJIIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroi
MEXIY IPSAMBIMH, YIOJl MEXAY IPSIMOM M IIIOCKOCTBIO, YIOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU [0 IUIOCKOCTH, PACCTOSTHUE MEXIY
IIPSIMBIMH, PACCTOSIHUE MEKy TUIOCKOCTSAMHM; YMEHHME UCII0JIb30BaTh IIPU
peLIeHUH 33734 U3y4YeHHbIe (aKThl U TEOPEMBbl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHUpPA; CTPOUTH
MaTEMaTUYECKUE MOJCIN C IOMOIIBIO T€OMETPUYECKUX IIOHATHH H
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMM IPAKTUYECKUE 331a41
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YMeHne onepupoBaTh MOHATUAMU: IUIOMANL QUTYpBI, 00BbEM (QHTYPHI,
MHOT'OTPaHHMK, ITPaBUWJIbHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajieienunen, Mpu3Ma, nupamuja, (urypa U IOBEPXHOCTb
BpallleHNs, UWIMHAP, KOHYC, wap, cdepa, miomanb chepsl, MIONMAab
MIOBEPXHOCTU MHPaMUbl, NMPU3MBI, KOHYyCa, IMJIMHApA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO TapajuleeNuIena, MUPaMHUAbl, MPU3MBbI, LWIMHIPA,
KOHYyca, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUS KOHYyCa U LWJIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cepsl, IMWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYECHHE
MHOTOI'paHHMKA, N300pa’kaTh MHOTOTPAHHUKHU, (UTYPBl U TIOBEPXHOCTH
BpallleHHUs1, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPENICTB;
YMEHHE NMPUMEHATh CBOMCTBA T€OMETPUUYECKUX (UTYp, CAMOCTOSATENBHO
(bopMyIIMpoBaTh ONpeAeaeHUs U3y4aeMbIX (PUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M NMpHU3HAKaX reOMETPUYECKUX (GUryp, 0OOCHOBBIBATH WIIH
OnpoBepraTh MUX; YMEHUE MPOBOAUTH Kiaccuukamuo ¢Guryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE IOMOJHHUTEIbHbIE
MOCTPOCHUS

11

YMenue onepupoBaTh IOHSATUSMHU: JIBIDKEHHE B TPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CAMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHUE MOAOOMS, MOAOOHBIE (UTYpHI;, yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T€OMETPUUYECKUE OTHOIICHUS
TIPH PEIICHAH 3a/1a4; HAXOIUTh TEOMETPUICSCKUE BETMIUHBI (JITTMHA, YTOJI,
IoMIaib, 00BEM) MPU PEIICHUH 3a/1a4 U3 APYTUX YIEOHBIX TPEIMETOB U
U3 peabHOW JXKWU3HW; YMEHUE BBIYUCIIATH T'€OMETPHUYCCKHAE BEITHUHHBI
(nmwHA, yroj, Mmiomanb, O00bEM, MJIOMAAb MOBEPXHOCTH), WCHOIB3YS
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U3Y4YCHHBIE (OPMYIBI U METOJbI, B TOM YHCIIE: IJIOMAh MOBEPXHOCTH
MUpPaMUIbl, TPU3MBI, KOHYCa, HWIMHIPA, TUIomaas cdepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO MapaJljieNienuIea, MUpaMuibl, MPU3MBbI, LUIUHAPA,
KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYP

VYmMmenue OIICPHUPOBATH IMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAHWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BEKTOpa Ha 4YHCIIO, Pa3JIOKECHUC BEKTOpa IIO 6a3Hcy,
CKaJIApHOC MNPOU3ZBCACHHUEC, BCKTOPHOC IMPOU3IBCACHUC, YIOJI MCKAY
BEKTOpaMHi; YMEHHUEC HUCII0JIb30BaTh BCKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ METOJ
g pCHICHUA TCOMCTPHUYCCKUX 3adad W 3aJad JApYyrux y‘Ie6HLIX
npeaMETOB

YMmeHue BpIOMpAaTh MOAXOINALIMI METOH JJs pEeUIeHHs 3ajauu;
MOHUMAHHWE 3HAYMMOCTH MATEMaTUKH B M3YYCHHH MPUPOIHBIX U
OOILIIECTBEHHBIX ~ IPOLIECCOB M  SIBICHUN; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HUCKYCCTBE, YMEHUE NPHUBOIUTH
MpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCUMCKOM M MHPOBOM
MaTE€MaTU4YeCKON HayKH

INEPEYEHbD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

Yucina 1 BEIYMCIIEHUS

1.1 HarypanbpHblie 1 neinbie ynucna. [Ipu3Haku 1eJIMMOCTH LENBIX YUCET

10 Pammonanbhbeie uyucna. OOBIKHOBEHHBIE U J€CATUYHBIE JIPOOM, IPOLEHTHI,
OecKOHEUYHbIEe IEPUOANYECKUE APOOH

13 Apudpmernueckuii KOPCHb HaTypalbHOM cTeneHu. JleficTBus ¢ apupMeTHIecKuMu
KOPHSIMH HaTypaJbHON CTENIEHU

1.4 Crenenp ¢ wnensiM mokazareneM. CTENEHb C pPalMOHAIBHBIM IOKAa3aTENIEM.

' CBoiicTBa CTENeHU

15 CuHyC, KOCHMHYC ¥ TaHIT€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
ApPKTaHI'€HC YHUCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecasTUUHbIE U HATYpaJIbHbIE JOrapH(pMbI
JlelicTBuTenbHbIE 4YHClIa. ApuUMETHYECKHE oOmepaluu ¢ JIeWCTBUTEIbHBIMU

1.7 yuciaamu. [IpuOmmkEHHBIE BBIYMCICHUS, NpaBWIA OKPYIVIEHHUS, MPUKHUIKA U
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