> -‘-if__'\ MyHununajgbHoe 010/1KeTHOe 00111e00pa3oBaTe/ibHOE YUpPeKIeHue
& ropoackoro okpyra ToabsarTu «/Iunei Ne 76 umenu B.H. IlonsixoBay»

=
IIPUHATA YTBEPX/JIEHA
Ha 3acelaHuu MIPUKA30M JTUPEKTOpa
Ilenarornuyeckoro COBETa MBY «JIureir Ne 76»

[Iporokon Nel ot 27.08.2025 r. Ne 120-o1 ot 27.08.2025 .

O="MBY ""lNuuen Ne76"",
CN="KoHsixuHa tOnus
CtaHucnaBoBHa,
avpekTop”, E=school76 @
edu.tgl.ru

00 d8 58 4b 0b 04 ac 37 64
2025.11.18 01:01:00+04'00"

PABOYAS IIPOTPAMMA
(ID 8707239)

yueOHOro npeamera « BeposiTHOCTb M CTATUCTHKA. Y TJ1y0JICeHHbIN
YPOBEHb)

st ooyuaronuxcs 10-11 kmaccos

Kmaccer: 10,11

CocraButens nporpammbl: TpedyHckux JI.B, yunrens maTeMaTuku

Toneartn
2025

Tonpsartu
2025



Pa6ouas nporpamma no yueGHOMY npeameTy «BeposTHOCTh U cTaTUCTHKA. YTITyOJIeHHBIA YPOBEHB

st ooydarommxest 10-11 kimaccoB cocTtaBieHa ¢ ydeToM TpeboBanuii denepanbHoro 3akoHa "OO6
obpaszoBanuu B PO" ot 29.12.2012 N 273-®3; ®I'OC COO (npukaz Munnpocsemenus: Poccun Ne287
ot 31.05.2023r.); denepanpHOI 00pa3oBaTEIbHON MPOTrpaMMbl OCHOBHOTO 0OIIIero oOpa3oBaHus (ITpUKa3
Munnpocsemienust Poccuu Ne 370 ot 18.05.2023); ®denepanpHoii paboyeld MpoOrpaMMbl CPETHETO
obmero obpazoBanust «Marematuka (yriayOseHHBIH ypoBeHb) misi 10—11 kiaccoB oOpa3oBaTelIbHBIX
opranusanuii 2025r.1, OOIT COO MBY «JIuneii Ne 76» ot 27.08.2025 1.

Jns coctaBieHUs MporpaMMbl Hcronb3oBajics KoncTpykrop pabouux mporpamm ECOO (PabGouas
mporpaMma y4ebHOro Kypca «BeposiTHOCTh M CTaTUCTHKA. Y TUIYOJICHHBINM YPOBEHBY s oOydaronuxcst 10-11
kiaccos (ID 8705278).

B Yuebnom urane MBY «Jlurneit No76» Ha u3yueHue yueOHOro npenmMera «BeposiTHOCTh U CTaTHCTHKA.
VYrayonennsiii ypoBenb» B 10-11 kimaccax otBogutcs: B 10 kiacce — 34 ygaca (1 gac B Henemo), B 11 kimacce —
34 yaca (1 gac B Henento). Peanuszayus npozpammet 2025-2026 yu. 200.

YueOusblii kKypc «BeposTHOCTP M CTaTUCTUKa» YriayOJIEHHOTO YPOBHS SIBJISETCS MPOJODKCHHEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca YrIIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHETO 00IIero oopazoBaHusl.
VY4eOHblif Kypc npeaHazHadeH s GOpMUPOBaHUS Y 00yYaIOIIUXCsl CTATUCTUUECKON KYJIbTYpbl U TOHUMaHUS
PO TEOPUH BEPOATHOCTEH KaK MaTeMaTHYECKOr0 MHCTPYMEHTA ISl U3YUEHUS CIIyJaiiHbIX COOBITHH, BETMYNH
u nporeccoB. [Ipu n3ydeHnn Kypca oOoramarTcs IpeacTaBIeHUs O0yUYaroIUXCcsl 0 METOJaX UCCIIEIOBAHUS
M3MEHYHMBOTO MHpPa, Pa3BUBACTCS MOHUMAHHE 3HAYMMOCTH M OOITHOCTH MaTEeMAaTHYECKHX METO/OB MO3HAHUS
KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Copneprxanne yueOHOTO Kypca HalpaBJICHO Ha 3aKpeIICHUE 3HaHUH, MOyYeHHBIX MPH U3yYeHUHU Kypca
Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs, U Ha pPa3BUTHE IPEICTABICHUA O CIy4YalHBIX BENUYMHAX H
B3aMMOCBSI35X MKy HUIMH Ha BaXKHBIX MPUMEPAX, CIOKETHI KOTOPBIX MOYEPITHYTHI H3 OKPYXKAroIIero mupa. B
pe3ynpraTte y oOydaroluxcsl JOKHO c(hOPMHUPOBATHCSA MpEACTaBlieHUE O Haubosiee ynoTpeOUTEIbHBIX U
OOIIMX MaTEeMAaTUYECKUX MOJEISIX, UCIIONB3YEMBIX JUIS OMMCAHUS aHTPOIOMETPUYECKUX M JeMOTpauuecKux
BEJIMYMH, MOTPEIIHOCTEH B pa3MuHbIe pOJa MU3MEPEHHUSX, JIUTEIBHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOHCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUI U MPOIECCOB B oOmiecTBe. YUeOHbIH Kypc sBisieTcs 0a30il as
OCBOCHUSI BEPOSTHOCTHO-CTATUCTHYECKUX METOAOB, HEOOXOAMMBIX CIEIHAMCTAaM HE TOJbKO HMHXKEHEPHBIX
CTIEMAITBHOCTEH, HO TAKXKE COIMAIBHBIX U TICUXOJIOTHYECKHX, TIOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKU
B 3HAUUTETHLHOW Mepe HUCIONB3YIOT amnmapaT aHanu3a OoNbIMX JaHHBIX. L[eHTpanbHyr0 9acTh yueOHOTO Kypca
3aHUMaeT OOCYKJIEHHE 3aKOHa OOJIBIIUX 4YHCel — (yHIAMEHTAJIbHOTO 3aKOHA TMPUPOJBI, HMEIOIIEro
MaTeMaTHYeCKyIo (hopManu3aluio.

B cooTBeTcTBHM C yKa3aHHBIMU LIEISIMH B CTPYKTYpe yueOHOro Kypca «BeposTHOCTb U CTaTUCTUKA» Ha
yriayOIE€HHOM YPOBHE BBIIETICHBl OCHOBHBIE COJIEpKaTeNbHble MTUHUU: «ClydaiiHble COOBITUS U BEPOSTHOCTH
n «CrydaiiHble BEJTMYMHBI U 3aKOH OOJBIIUX Yucel». [IoMUMO OCHOBHBIX JIMHHAW B Y4eOHBIN KYpC BKITFOUCHBI
AJIIEMEHTHl Teopuu TpadoB U TEOPUHM MHOXKECTB, HEOOXOIUMBIE [JIsi TOJHOLIEHHOTO OCBOEHHUS MaTepuana
TaHHOTO YU4eOHOTO Kypca U CMEXHBIX MATEMaTHIECKHUX YICOHBIX KYpCOB.

Copnepxanne nuHHH «CilydailHble COOBITHUS M BEPOSITHOCTH» CIY>)KUT OCHOBOHM st (hopMHpoBaHUS
MIPEJCTaBICHUN O PaCIpeesIeHNH BEPOSTHOCTEH MEXy 3HAYCHHUSMHU CITyJaiHbIX BEJWYHH. BakHYIO 4acTh B
ATOU COJEep)KATENbHON JMHHUHM 3aHMMAaeT HU3y4YeHHE T€OMETPUYECKOTO W OMHOMHAIIBHOTO pachlpeeNeHuil U
3HAKOMCTBO C MX HETPEPHIBHBIMH aHAJIOTaMH — TTOKA3aTeIbHBIM M HOPMAJILHBIM PacTpeieICHUsIMHU.

Tembl, CBA3aHHBIE C HEMPEPHIBHBIMU CIy4ailHBIMU BEIWYMHAMH M DPACIpENeICHHUSIMH, aKIEHTHPYIOT
BHUMaHWE 00yYaIONUXCS HAa OMMMCAHUY U U3yYECHUH CITyYaHHBIX SBJICHHMA C TIOMOIIBIO HEPEPHIBHBIX ()YHKITUH.
OcHOBHOE BHUMAaHHE YAENSETCS TMOKa3aTeIbHOMY W HOPMAaJIBbHOMY pachpeseneHusM. B ydeOHOM Kypce
MpeyCMaTPUBACTCS O3HAKOMHUTEIBHOE U3YUCHHE CBSI3M MEXKIY CIyJalHBIMH BEJTMYMHAMH W ONHCAHHWE ITON
CBSI3M C TIOMOINBIO KOX(PPUIMEHTa KOPPETSIUU U €ro BHIOOPOYHOTO aHajora. DTH JIEMEHTHI COACp KaHUS
pa3BUBalOT TeMy «Jluarpammbl paccenBaHUs», U3YYEHHYIO Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs, U BO
MHOTOM OIUPAIOTCS HAa CBEJICHUS M3 KypCOB alreOpbl U TEOMETPHUH.

Emé oauH osnemMeHT coiepXaHHs, KOTOPbIM mpeiaraeTcss Ha O3HAKOMHUTEIBHOM YPOBHE —
MOCIIE0BATEIBHOCTh CIYYAHBIX HE3aBUCUMBIX COOBITHI, HACTYMAIOIINX B €AUHUITY BpeMeHU. O3HaKOMJICHHE
C pacmpeelieHHEeM BEpPOATHOCTEH KOJIMYECTBA TAaKUX COOBITHH HOCHUT Pa3BUBAIOIIAN XapakTep W SBIISETCS
aKTyalbHBIM JUIsI OyAylIMX aOUTYpPUEHTOB, MOCTYMAMIIUX Ha Y4yeOHbIE CIENUATbHOCTH, CBSI3aHHBIE C
OOIIECTBEHHBIMHA HAyKaMH, TICUXOJIOTHEH U YIIPaBICHUEM.

1 https://edsoo.ru/wp-content/uploads/2025/07/2025 soo frp matematika 10 11 ugl.pdf
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Coaep:xanue o0yueHusi o yueoOHomy npeamery «BeposiTHOCTB M cTaTHCTHKA.
Yrayosennbiii ypoBenb» B 10 ki1acce

I'pad, cBsazHbIi rpad, mytu B rpade: mukisl u nenu. CreneHb (BaJCHTHOCTh) BepIIMHBL ['padbr Ha
IJIOCKOCTH. [lepeBps.

CrnyuyaliHple IKCHEPUMEHTHI (OMBITBI) M CIYYallHbIE COOBITHS. DJIEMEHTapHBIE COOBITHS (HMCXOIBI).
BeposiTHOCTh ciydaifHOTO COOBITHSA. BIu30CcTh 4acTOTHI M BEPOSITHOCTH COOBITHH. CiydailHbIE OIBITHI C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepauuu HaJl COOBITHSIMH: TEpecedeHHne, 0ObelnHEeHUE, TPOTUBOMOIOKHbIE COObITHS. J(MarpamMMbl
Diinepa. opmyna ClI0XKEHUs BEPOSATHOCTEH.

VYcnoBHas BEepOSITHOCTb. YMHOXKEHHE BeposTHOCTeH. JlepeBo cityyaiiHOro skcnepumenta. dopmyna
noyiHo# BepositHOCcTH. Dopmyina baiieca. HezaBucumblie cOOBITHS.

bunapHbpIii ciy4yailiHBIM ONBIT (WCHBITAaHHE), ycrneX W Heymada. HeszaBucumble ucnbitanus. Cepust
HE3aBUCHMBIX HCIIBITAaHUH 10 nepBoro ycnexa. IlepecranoBku u ¢axropuan. Yucno coyeranuii. TpeyronbHuk
[Tackamst. ®opmyna 6mHOMa HeroToHAa.

Cepus He3aBUCUMBIX UCTIBITaHUN beprymm. CiydaiiHblii BBIOOP U3 KOHEUHOW COBOKYITHOCTH.

Cnyuaiinas BennuunHa. Pacnpenenenue BepositHocTed. Jumarpamma pacnpenenenus. Onepanuud Haj
CIy4yailHBIMM BeJIMYMHAMH. buHapHas ciyyaiiHas BenuuuHa. [Ipumepsl pacnpeneneHuid, B TOM YHCIIE
reoMeTpUYECcKOoe U OMHOMHUATIBHOE.

CoBMecTHOE pacmpenesieHue IBYX CIydalHbIX BeJMYMH. He3aBucHMBIE CilydailHbIe BEJIMYWHBI.
Matematuueckoe — OXHAaHUWE  CiIy4aiiHON  BenuuuHbl  (pacmpenenenus). Ilpumepsl  mpuMeHEHUS
MaTeMaTHYECKOTO OXHIaHHUS (CTpaxoBaHHE, JoTepes). MaremaTHueckoe OXWIaHWe OWHAPHOW CIy4aiiHOU
BEJIMYMHBI. MareMaTuyeckoe OKHUJAHUE CYMMBbl CJIy4dalHbIX BEJIMYMH. MaTeMaTHyecKkoe OKUJaHue
F€OMETPUUYECKOTO U OMHOMHUAIBLHOTO PACIIPEICIICHHI.

Jucnepcus u cCTaHIapTHOE OTKIIOHEHHE CIy4ailHOW BeTUYMHBI (pacnpesenenus). Jucnepcus OuHapHoi
CllydaiilHOM Benu4MHBI. MaTemaTuyeckoe OKUJAaHUE IPOU3BEACHUS M JUCIEPCUS CYMMBbl HE3aBUCHMBIX
CIIy4aliHbIX BeJIMYUH. Jlucnepcus U CTaHIapTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pachpenenenus. Jucnepcus u
CTaHJIapTHOE OTKJIOHEHHE T€OMETPUYECKOTO pacpeieIeHHUsL.

Coaep:xanue o0yueHus no yueoOHomy npeamery «BeposiTHOCTB M cTaTHCTHKA.
Yruybaennsblii ypopenb» B 11 kitacce

HepaBenctBo YeObmméBa. Teopema UYeOwiméBa. Teopema bepuymiu. 3akoH OoOJBIIUX YHCET.
Bei0opounsblii MeTo/ uccnenoBanuii. Beibopounsle xapakrepucTUKu. OleHUBaHHE BEPOSITHOCTU COOBITHS IO
BbIOOPOYHBIM AaHHBIM. [IpoBepka MpocTENIINX TUIIOTE3 C TOMOILBIO U3YYEHHBIX pPAaCIpEIeIeHUN.

HenpepriBHble ciiydaiiHble BenuuuHbI. [IpuMepsl. @yHKIUSA IUIOTHOCTU BEPOSITHOCTH PACIPENEICHUS.
PaBHOMepHOE pacnpeneneHre U ero CBOMCTBa. 3ajayd, MPUBOJAILIME K IOKA3aTEIbHOMY pacIpeleieHHUIO.
3azauyy, TpUBOJALIME K HOPMAIbHOMY pacnpezaeneHnto. OyHKIUs TUIOTHOCTH BEPOSITHOCTH MOKAa3aTEIbHOIO
pacnpezeneHus, QyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMajbHOro pacnpezeneHus. OyHKIUS TUIOTHOCTH U
CBOMCTBAa HOPMAaJILHOTO PaCHpPEEIICHNUS.

[TocnenoBarenbHOCTh OJMHOYHBIX HE3aBHUCUMBIX COOBITUH. 3ajayu, MPUBOJAIIME K PaCHpEeIeHUIO
Ilyaccona.

KoBapnauust nByx ciyuyaiiHeix BenuuuH. Kosdduiment nuneiiHo koppensuuu. CoBMeCTHbBIE
HaOJI0IeHUs IBYX BelMMUYUH. BpiOopouHbIil K03 duument koppensiuu. Paznuune Mex 1y JTMHEHHOHN CBA3bIO U
MIPUYMHHO-CJIEICTBEHHOH CBs3b10. JIMHEeHas perpeccus, MeTol HAUMEHbIIINX KBaJpaTOB.

IlnannpyemMsble pe3yibTaTbl 0CBOCHHUS Y4eOHOI0 Kypca «BeposiTHOCTD M CTATHCTHKAY
(yriry0JieHHBI YpOBeHb) Ha YPOBHeE CpeJHero 001ero o0pa3oBaHus

JIM4YHOCTHBIE Pe3yJIbTAThI

1) rpa:kIaHCKOro BOCIIMTAHMS:

C(OPMUPOBAHHOCTHh TPAKAAHCKON MO3MIUHM OO0YYAIOMIErocsi KaKk akKTUBHOTO W OTBETCTBEHHOI'O YJICHA
POCCHICKOTO O0OIIeCTBa, MpEJCTaBICHHEe O MAaTeMAaTHYEeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3THMIHBIX
CTPYKTYp, SBJIEHHH, TIpOLEAyp TpakJaHCKOro oOmiecTBa (BBIOOPBI, ONPOCHI W JPYroe), YMEHHUE
B3aUMOJICHCTBOBATh C CONMALHBIMU HHCTUTYTaMH B COOTBETCTBUH C X (PYHKIUSAMH U Ha3HAUYCHHEM;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS



c(OPMHPOBAHHOCTh POCCUHCKON TPAKAAHCKON MACHTUYHOCTH, YBOKEHHS K MPOLUIOMY U HACTOSILEMY
POCCUICKON MaTE€MaTUKH, LICHHOCTHOE OTHOLICHUE K JOCTHKEHUSM POCCUHCKMX MAaTEMaTUKOB U POCCUMCKON
MaTeMaTHYeCKOM MIKOJbI, HCHOJIb30BAaHWE 3TUX JOCTHKEHMM B JAPYrMX HayKaX, TEXHOJIOTHUsAX, cdepax
9KOHOMUKY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME TyXOBHBIX IEHHOCTEH POCCHHCKOTO Hapoja, CPOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
9THUYECKOIO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKMM IPUMEHEHUEM JOCTH)KCHHUN HAyKH M IEATEIbHOCTBHIO
yu€HOr0, 0CO3HAHKE JINYHOTO BKJIAJa B MOCTPOSHHE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIOUAs 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/a4, pEIICHUH, pPacCyKIEHUH, BOCIPUUMYHMBOCTD K MaTEMAaTUYECKUM AacCIEKTaM pPA3JIMYHBIX BUIOB
HCKYCCTBa;

5) ¢pu3HYeCcKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MaTeMaTUYeCKUe 3HAHMA B HWHTEpPEcax 3/0pOBOTO U
Oe3onmacHoro oOpas3a >KM3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBbIO (30pPOBOE IIMTaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH W OTHbIXa, pEryisipHas (u3ndecKass aKTUBHOCTH), (U3UUECKOe
COBEPLICHCTBOBAHNUE IIPH 3aHATHUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTBIO;

6) TPy10BOT0 BOCIIUTAHUS

TFOTOBHOCTb K TpYyJy, OCO3HAaHHE LEHHOCTH TPYIOJOOMs, HMHTEpPEC K pasiuyHbIM cdepam
npoeCCHOHATBHON NIeATENIbHOCTH, CBA3aHHBIM C MaTEeMAaTUKOW M €€ TMPHIOKEHHWSIMH, YMEHHE COBEpIIAThH
OCO3HaHHBIM BBIOOpP Oydymiel mpodeccun U peannu3oBbIBaTh COOCTBEHHBIE H3HEHHBIE IIaHbI, FTOTOBHOCTh U
CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3OBaHUIO W CaMOOOpa30BAHUIO Ha TMPOTSHKCHWH BCEH IKU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUH IPAKTUYECKUX 3a7a4 MaTEMaTUYECKON HAIPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHUS

c(OPMHUPOBAHHOCTb 3KOJIOTUYECKON KYyJIbTYpbl, NOHHMAaHHE BIIMSHHUS COLUAIBHO-3KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHWE MPUPOJHOW M COLMAIBHOM Cpelpl, OCO3HAHHE TIJI00AJbHOIO Xapakrepa
HKOJIOTUYECKUX MNpoOjIeM, OpHEHTalMs Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM A pelleHHus 3aaad B
00JIaCTH OKpYXAaroIlel Cpenapl, MJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH WX BO3MOXKHBIX MOCIEICTBHUA IS
OKPY>KaIOILE! Cpebl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U
OOIIECTBEHHON MpPaKTUKW, NMOHUMaHHE MaTeMAaTUYeCKON HayKu Kak c(epbl 4YelIOBEYECKOH IesTeIbHOCTH,
9TanoB €€ pPa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LMBWIM3ALWHU, OBJAJACHHUE S3BIKOM MAaTEMATUKH H
MaTE€MaTHYeCKOW KyJBTYpOM KakK CpPEICTBOM IIO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISITH IIPOCKTHYIO M
HCCJIEIOBATEBCKYIO ACSITEIBHOCTh HHANBUAYAIBHO U B TPYIIIIE.

MeTal’lpe}IMeTHLIe Pe3yJdbTaThbl

ITo3naBaTe/bHBbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKue AeicTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE IMPU3HAKM MAaT€MaTHYECKUX OOBEKTOB, IOHATHUH,
OTHOLICHUHA MEXIYy MOHATHIAMHU, (OPMYJIHUPOBATH ONpEIENCHHUs MOHATUH, yCTaHABIMBATh CYIIECTBEHHBIN
MpHU3HAK KJIACCU(pUKALMU, OCHOBAHUS 1151 0000IIEHUS U CPABHEHUSI, KpUTEPUHU TPOBOAMMOIO aHAIIN3a;

BOCIIPUHUMATh, (POPMYJIUPOBATh U MPEOOpPa30BBIBATh CYXKJIEHUS: YTBEPAUTENIbHBIE U OTpULIATEIbHbIE,
€IMHUYHBIE, YaCTHBIE U OOLINE, YCIOBHBIE;

BBISBIISAITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W MPOTHBOpEYMs B (akTax, JaHHBIX,
HaOJIOJIEHUSAX U YTBEPKACHUSX, MpeularaTb KpUTEPUH JUISI BHISIBJICHUS 3aKOHOMEPHOCTEN U IPOTHUBOPEUHIA;

JIENIaTh BBIBOJIBI C MCIIOJb30BAHUEM 3aKOHOB JIOTWKH, JE€AYKTUBHBIX U MHAYKTUBHBIX YMO3AaKIIOUYEHUH,
YMO3aKIIOUEHUH 110 aHAJIOTUU;

IPOBOJUTH CaMOCTOSITENIbHO JIOKA3aTeNbCTBA MATEMAaTHYECKHX YTBEpXKIEHUH (IpsMble U OT
MPOTUBHOT0), BBICTPAWBATh APryMEHTALMIO, MIPHUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CYXJICHUS U BBIBObI;

BbIOMpaTh croco0 pelieHus yueOHOU 3a/1aduu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIIEHUs, BHIOUPAThH
HaunboJee MOAXOIAIMUN C yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBareibckme 1eiCTBUA:



HCIIOJIb30BaTh BOIPOCHI KAaK HCCIIENOBATENBCKUIM WHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOIPOCHI,
¢dbuKcupyoIre MPOTUBOPEUYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOe, (OPMHpPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

MPOBOJIUTh CaMOCTOSATENbHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, HCCIEJOBAHUE [0 YCTAHOBJIEHUIO
0COOCHHOCTEHN MaTeMaTu4eckoro 00ObeKTa, sIBJICHHUSI, IPOLIecca, BBISIBICHUIO 3aBUCHUMOCTEH MEXKIY 00bEeKTaMH,
SIBJICHUSIMU, TIPOLIECCAMU

CaMOCTOSTENbHO (hOPMYIHPOBATH 0000IIEHNUS U BBIBOBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOMIOICHNUS,
WCCJICTIOBAHMS, OIICHUBATh IOCTOBEPHOCTh MOJMYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IMPOLIECCa, @ TAKKE BBIABUTATh MPEANOIOKEHHS O €r0 Pa3sBUTUU
B HOBBIX YCJIOBUSIX.

PabGora ¢ undopmaunmeii:

BBISBIIATH JAeUIUTEI MHPOPMAINK, TaHHBIX, HCOOXOAMMBIX ISl OTBETA HA BOMPOC M JJSl PEIICHUS
3aJlauu;

BEIOMpaTh MH(DOPMAIMIO W3 HMCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH, CUCTEMATH3UPOBATH U
MHTEPIPETUPOBATH HHPOPMALIMIO PA3TIUNYHBIX BUJIOB U (POPM MpeACTaBICHUS;

CTPYKTYpUpOBaTh HH(OpPMALHIO, TMPEACTAaBIATh €€ B Pa3IUYHBIX (QopMax, UILUTFOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHUSIM.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le aedcTBUA

Oo0menue:

BOCIIPUHUMATh U (POPMYITHPOBATH CY)KJCHHS B COOTBETCTBHH C YCIIOBUSIMH U IIEIISIMU OOIICHHUS, SICHO,
TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TOLIKy 3peHI/I$[ B YCTHBIX U IIMCBMCHHBIX TCKCTAaX, JaBaTh IIOSICHCHUA I10 XOI[y
peleHusl 3a/1a41, KOMMEHTHPOBATH TIOJTYYCHHBINA pPe3yJIbTaT;

B XOJ¢ OOCYXKJCHHUs 3aJaBaTh BOMPOCH 1O CYIIECTBY OOCYKIAaeMOW TEMBbI, POOJIEMBI, penracMoi
3aJ]auu, BBICKA3bIBaTh WJICH, HAILICJICHHBIC HA MOUCK PEIICHUS, CONOCTABIIATh CBOHM CYXICHHS C CYXICHHUSIMHU
ApYyTrUX YYaCTHHKOB JHajiora, OOHapy)XWBaTh pa3JIM4M€ W CXOJCTBO IO3UIMHA, B KOPPEKTHOH ¢opme
(bopMyITHpPOBATh pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEJICTABIISITh PE3YIbTAThI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIECAOBAHMUS, TIPOCKTA, CAMOCTOSTEIIEHO
BBIOMpATh popMaT BBICTYIUICHUS C YIETOM 3a7a4 MPE3EHTAIIMHU U OCOOCHHOCTEH ayIuTOPHUH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHBbIE 1eCTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIICHUs 3aJadyd, BHIOMpATh CIOCOO0 pElIeHUs C Y4ETOM HMEIOIIHUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBAaTh U KOPPEKTUPOBATh BAPHAHTHI PEIIEHUI ¢ yu4ETOM
HOBOMW MH(pOpMaLUN.

CaMOKOHTPOJ/1b, SMOLHOHATBHBIH HHTEJICKT:

BJIQ/IETh HABbIKAMHU II03HABaTEJIbHOM pe(diaeKkcuu Kak OCO3HaHUS COBEpIIAeMbIX JIEHCTBUH U
MBICIMTENBHBIX MPOLECCOB, UX PE3YIbTATOB, BIAJAETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U
pe3yJsibTaTa pelieHusl MaTeMaTU4ecKol 3a/1auu;

NpeBUIETh TPYAHOCTH, KOTOPblE MOTYT BO3HHMKHYTHb IPH PELICHUM 3a7ayl, BHOCUTh KOPPEKTUBHI B
JeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX ONIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa IEIU U YCIOBUAM, OOBSICHATh HPUUYMHBI JTOCTHIKECHUS WU
HEJOCTUKEHHSI pe3yJIbTaTOB JI€ATEIbHOCTH, HAXOUTh OLINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

MOHMMATh W WCIIOJNB30BaTh NMPEHMYIIECTBA KOMAHIHOW W WHIUBUAYAJIBLHOW PaOOTHI MPH PEIICHUN
y4eOHBIX 3a/ay, MPUHUMATh IIeJIb COBMECTHOW JIEATENbHOCTH, IUIAHHMPOBATH OpPraHMU3allli0 COBMECTHOM
paboThI, pacnpeaeNsiTh BUAL pado0T, JOTOBAPUBATHCS, OOCYXKIaTh MPOIIECC W PE3yNbTaT paboThl, 0000IAaThH
MHEHHMSI HECKOJIbKUX JIFO/IEH;

y4acTBOBaTh B IpyNNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE LITYPMBD» U
WHbBIE), BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM JEHCTBUSA C JIPYTMMHU 4WIEHAMU KOMaHJBbI,
OILIEHMBATh KAueCTBO CBOETO BKJaJa B OOIMIMH MPOAYKT 1O KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYACTHHUKAMU
B3aUMOJICHCTBHS.



IIpeaMeTHbIE pe3yJbTAThI OCBOCHUSI Y4eOHOT0 Kypca «BeposiTHOCTh M CTATUCTHKA»
(yriy0s1eHHbBII YPOBEHb) HA YPOBHe cpeiHero ooiero oopazosanus B 10 kiacce

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJIHO OMEPUPOBATh MOHATUSAMU: Tpad, IOCKUH rpad, cBsA3HBIN rpad, myTh B rpade, 1enb, UK,
JIEPEBO, CTEIIEHb BEPILLUUHBI, JEPEBO CIy4allHOTO KCIIEPUMEHTA;

CBOOOJTHO OMEpPUPOBATH MMOHATUSAMH: CIyYalHBIM OSKCIEPUMEHT (OMBIT), ClydyaifHOe COOBITHE,
3JIEMEHTApHOE Ccly4yaiiHOe COOBITHE (PJIEMEHTApHBIA MCXOJ) CIIy4allHOrO OIbITA, HAaXOIUTh BEPOSITHOCTH
COOBITHI B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHAMU;

HaXoauTh M (QOPMYJIUPOBATH COOBITHS: IEpecedeHue, OObEAMHEHUE [aHHBIX COOBITHH, COOBITHE,
IIPOTUBOIIOJIOKHOE JaHHOMY, HCIIOJb30BaTh JAMarpaMMbl ODiljiepa, KOOPAMHATHYIO MPSMYIO JJIsl PELICHUS
3ajay, MOJb30BATHCS (OPMYNION CIIOKEHHs BEPOSTHOCTEH MAJIsi BEPOSTHOCTEH IBYX M TpeX CllydailHbIX
COOBITHIA;

OIIEpUPOBAThH MOHATUAMU: YCIIOBHAsSI BEPOSTHOCTb, YMHOKEHHE BEPOSITHOCTEH, HE3aBUCUMBbIE COOBITHS,
JIEPEBO CIy4YailHOIO 3KCIEPUMEHTAa, HaXOAUTh BEPOSTHOCTU COOBITUH C IOMOIIBIO IPaBHJIA YMHOXECHMUS,
JiepeBa CIy4alHOro OINbITa, UCIIOJIb30BaTh (POpPMyIy MOJHOW BeposTHOCTH, Gopmyiy baiieca npu pemeHuu
3a7a4, ONpeeNsaTh HE3aBUCUMOCTh COOBITHIA 110 (hOpMYyJIe U TI0 OPTaHU3ALUH CIYYaiiHOTO SKCIIEPUMEHTA;

OPUMEHATh U3yYeHHble KOMOWHATOpHbIE (OPMYNbl Ui [EPEUUCICHUS 3JIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUI CITy4yallHOTO OIBITA, PELIEHUS 3a/1a4 110 TEOPUU BEPOSITHOCTEH;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: OWMHAPHBIA CIy4dalHBIM ONBIT (MCHBITAaHHE), YCIEX M Heyzaaua,
HE3aBUCHMBIC HCIIBITAaHUS, CEpPHUs WCIBITAaHWH, HAaXOAUTh BEPOSITHOCTU COOBITHI: B CEpUHM HCIBITAHUHA 10
IIEPBOTO ycliexa, B CepUM UCHbITaHUN bepHysiu, B onbITe, CBSI3aHHOM CO CIIy4ailHbIM BBIOOPOM M3 KOHEUHOMH
COBOKYITHOCTH;

CBOOOJIHO ONEPUPOBATH MOHATHSMMU: CilydaiiHas BEJIMUYMHA, PAacIpeesieHue BepOsSTHOCTEH, AuarpaMma
pacnpezeneHus, OMHapHas ciyyaiiHas BEJIMYMHA, TEOMETPUUECKOE, OMHOMHAJIBHOE PACIPEIEICHUE;

OIIEpUPOBATh MOHATHAMHM: COBMECTHOE PACHPEAEICHUE JBYX CIY4YalHBIX BEJIMYMH, HCIIOIb30BATh
TaOJIUIly COBMECTHOTO DPACIpelesIeHUs] ABYX CIyYalHbBIX BEIMYUH JJIsl BBIICICHHS pPacIpeieiCHUs KaKIoh
BEJIMYMHBI, OlpeAcIeHus HE3aBHUCUMOCTH CIIy4alHBIX BEJIMYNH;
CcBOOO/JIHO OIEpUpPOBATh IMOHATHEM MATEMAaTUYECKOI'O OXHJAAaHUS CIIydallHON BENWYMHBI (paclpeaeseHust),
IPUMEHTh CBOMCTBA MAaTE€MaTHYECKOIO OXHUAAHWUA TPHU PELIEHHH 3a/1ad, BBIUUCIITH MaTEMAaTHUYECKOE
OKHJIaHHE OMHOMHUAIBHOTO u r€OMETPUYECKOTO pacIpeneleHn;
CBOOOJTHO ONIEpUPOBATh MOHATHAMMU: TUCIEPCHs], CTAHAAPTHOE OTKJIOHEHHUE CIy4ailHON BEIWYMHbI, TPUMEHSTh
CBOMCTBA JUCHEPCUU CIIy4allHOM BENMYMHBI (pactpe/ielieHns) IpU PEeIIeHUH 3a/1a4, BBIYUCIATh AUCIIEPCHIO U
CTaHJApTHOE OTKJIOHEHHE T€OMETPUUECKOT0 U ONHOMHUAIBHOTO paclpe/ieleHui.

IIpenmeTrHble pe3yJIbTaThl 0CBOEHUSI Y1eOHOI0 Kypca «BepoiTHOCTD M CTATHCTHKA»
(Yyriy0JieHHBIN YPOBEHBb) Ha YPOBHe cpeaHero o0mero oopazosanus B 11 kiacce

K konny 11 kyiacca oGyyaromuiicss Hay4YuTCS:

BBIYUCIISITH BHIOOPOUYHBIE XApaKTEPUCTHUKU 110 JaHHOW BBHIOOPKE M OICHWUBATh XapaKTEPUCTUKH
reHepaJIbHOM COBOKYITHOCTHU JAHHBIX MO BEIOOPOYHBIM XapakTepucTUKaM. OIIeHHBATh BEPOSITHOCTU COOBITUH U
MIPOBEPATH MPOCTEHIIINE CTATUCTUIECKHUE THITOTE3bI, TOJIb3YSICh H3YYEHHBIMU PACTIPEICIICHISIMIA;

NPUBOANUTH TPUMEPHI 3a/1a4, MPUBOISIIINX K IMOKA3aTeIbHOMY paclpeeeHnIo, 3ajiay, MPUBOIAIINX K
HOpMaJIbHOMY pactpeneieHnto. OnepupoBaTh MOHATHSIMU: (GYHKINS TUIOTHOCTH BEPOSTHOCTH ITOKA3aTEILHOTO
pacripeniesnieHusi, (pyHKIUS TJIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO pachpeneseHus, (yHKIUsS IUIOTHOCTH M
CBOMCTBA HOPMAJILHOTO PACHpPENENCHUs; ONpeAesaTh KOdPGUIUEHT JIMHEHHOW KOPPEeSUH, BHIOOPOUYHBIN
KO3 PHUIHUEHT KOPPeLnu.



TemaTnueckoe NJIAHNPOBaHHUE Y4eOHOr0 nMpeaMeTa «BepoSTHOCTh U CTATUCTHKA»
(yray0JieHHbI YPOBEHb) HA YPOBHe cpeHero oomero oopazosanus B 10 kiacce

Ne KoJunuyecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
n/n HanmeHnoBaHMe pa3je/ioB H TeM POrpaMMBbl Bcero | KoutposbHbie IIpakTHyeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 DJeMeHTHl Teopuu rpados 3
2 CrnyuaiiHble OMBITHI, CIIy4aiiHbIe COOBITHS M BEPOSITHOCTH 3
coObITUH
3 Onepanuu HaJ MHOXXECTBaMU U COOBITUAMU. CII0KEHUE U 5

YMHOKEHHME BEPOATHOCTEN. Y CIIOBHAs! BEPOSTHOCTb.
He3zaBucumsle coObITHs

4 DeMeHThl KOMOMHATOPUKH 4 1
5 Cepun nocrienoBaTelbHbIX UCIBITAHUH. VcTibITaHus 5
bepuymu. CriyqaiiHbiii BBIOOp W3 KOHEUHOW COBOKYITHOCTH
6 CitydaiiHble BEJIMYUHBI U pacipeiesICHUs 14 1
OBIHIEE KOJIMYECTBO HACOB 110 ITPOT'PAMME 34 2 0
TemaTn4eckoe NuIaHNpPOBaHue y4eOHOI0 npeaAMeTa «BepoATHOCTD H CTATHCTHKA»
(yray0JsieHHbBI YPOBEHb) Ha YPOBHe cpeaHero ooiero oopasosanus B 11 kiacce
Ne KoJunuecTBo yacos DJIeKTpoHHbIe (LM (poBbIE)
n/m HanmenoBanue pa3aesioB U TeM NPOrpaMmbl Bceero Kountpoabnbie IIpakTuyeckue o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
1 3aKoH OO0JIBIIMX YUCEeN 5
2 DNEeMEHTHl MATEMATUYECKOM CTaTUCTUKU 6
3 HenpepbiBHbIE CiTydaliHbIE BEIMUUHBI 4
(pacnpenenenus), HoKa3aTeIbHOE U HOPMAJIbHOE
pacnpezeneHus
4 Pacnipenenenue Ilyaccona 2
5 CBs13b MEX]ly CIIY4allHBIMH BEJIMYNHAMH 6
6 O06o0011eHre U cucTeMaTU3alus 3HAaHUN 11 1
OBHIEE KOJIMYECTBO YACOB 110 TPOTPAMME 34 1 0




IoypouHoe muiaHupoBaHue y4eOHOro npeamMmera «BeposiTHOCTb U CTATHCTHKA»
(Yriy0JieHHbIH YPOBEHb) Ha YPOBHe cpegHero oduero oopasosanus B 10 kiacce

Ne KosmmuecTBo yacos DIIeKTPOHHbIE

n/n Tema ypoka Bceero | Kontp. | IIpakr. uudposnie

paGoTh paGoThI o0pa3oBaTe/bHBIE
pecypchl

1 I'pad, cBs3HbIl Tpad, mpeacTaBieHUE 3aqavyd C 1
MOMOIIIBIO Tpada

2 Crenenp (BajeHTHOCTH) BepiiuHbL. [IyTh B rpade. 1
Ilenu v UKL

3 I'papsr ©HA TIOCKOCTH. JlepeBo  ciydailHOTO 1
HKCIIEPUMEHTA

4 Crny4aifHbIe SKCIIEPUMEHTHI (OTIBITHI) U CIyYaiiHbIC 1
COOBITHS. DIIEMEHTapHbIE COOBITHS (MCXO/IbI)

) BepositTHOCTh citydaiiHoro coObiTus. BepostHocTH 1
COOBITUII B  ONBITAX C  PaBHOBO3MOXKHBIMHU
DJICMEHTAPHBIMU COOBITHUSIMU

6 BepostHocTs cimyuaiiHoro coObiTus. BepositHOCTH 1
COOBITHII B  ONBITAX C  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUSMU

7 [lepeceuenne, 00beIMHEHHE MHOXECTB U COOBITHIA, 1
IPOTUBONOJIOXKHBIE COOBITHSA. DopMyrna cClloKeHus
BEPOSTHOCTEM

8 YcnoBHas BEPOSITHOCTb. YMHOXKEHne 1
BeposiTHOCTEN. DOpMyJia yCIIOBHON BEPOSITHOCTH

9 YcnoBHas BEPOSITHOCTb. YMHOXKEHne 1
BeposiTHOCTEN. DOpMyJia yCIIOBHON BEPOSITHOCTH

10 Dopmyna NoJHONW BEPOATHOCTH 1

11 ®dopmyna baiieca. HezaBucumeblie coObITHS 1

12 Komb6unaropsoe MIPaBUJIO YMHOKEHHSL. 1
ITepecTanoBKU U pakTopuan

13 | Yncno coueranuii. Tpeyrompuuk Ilackans 1

14 ®opmyna 6uHoma HeroToHa 1

15 Kontponbnast pabora Nel: "I'padsl, BeposiTHOCTH, 1 1
MHOXeCTBa, KOMOMHAaTOpUKa"

16 buHapHbIli ciyyaiiHbI ONBIT (MCIIBITAHUE), YCIIEX U 1
Heyaaya. HeszaBucumble  ucnbitanus.  Cepust
HE3aBUCHMBIX UCIIBITAHUH JI0 TIEPBOTO ycrexa

17 Cepusi HE3aBUCHUMBIX HCIBITAHHH JI0 TIEPBOTO 1
ycrexa

18 Cepus HE3aBUCUMBIX UCTIbITAaHUI bepHynnun 1

19 Cryyaiinblii BEIOOp 13 KOHEYHOH COBOKYIHOCTH 1

20 [IpakTuueckass  pabora ¢  HWCIOJH30BAaHUEM 1
AJIEKTPOHHBIX TaOJIHIL

21 CrnyqaitHas BEJIMYMHA. Pacnipenenenne 1
BEpOSTHOCTEN. JlnarpaMma pacnpeaencHus

22 Omneparun ~ HaaA  CAyYallHBIMM  BEJIIMYMHAMH. 1
IIpumepsl pacnpeneneHuid. bunapHasd cioydaliHas
BEJIMYMHA

23 I'eomeTrpuueckoe pacnpeneneHue. buHomuanbHOE 1
pacripeneneHme

24 MaremaTnueckoe 0KUJaHUE CIIy4aliHOM BEIMYUHBI. 1

CoBMecTHOE pacrpefeleHue JBYX CIy4alHBIX
BEJINYUH




25 He3aBucumble cnyuaiinple BenuuuHbl. CBolicTBa 1
MaTeMaTUYecKoro okujaaHus. MaTtemaTuueckoe
OKu1aHue OMHApHOW CIIy4ailHON BETMYHHBI

26 MareMaTuyeckoe OXKHUJaHUE€ TE€OMETPUUYECKOTO H 1
OMHOMHUAIBHOIO paclpeaeIeHui

27 Jucnepcust u cTaHAApTHOE OTKJIOHCHHE 1

28 | lucnepcusi OMHApHOM  CIy4allHOM  BEJIWYHHBI. 1
CBolicTBa AUCIIEPCUU

29 | Maremaruyeckoe OXHJAHHE TPOU3BEIACHHUS H 1
JTUCIIEpCUs. CYMMBl HE3aBHUCHMBIX  CIIy4alHBIX
BEJIMYUH

30 Hucniepcusi ~ OMHOMHAQJIBHOTO  pAaCIpECIICHHS. 1
[Ipaktuyeckas  pabora ¢  HCHOJIB30BAHUEM
AJIEKTPOHHBIX TaOJIHII

31 Hucniepcust u CTaHJapTHOE OTKJIOHCHHE 1
reOMETPUYECKOro pacupenencHus. . [IpakTuueckas
paboTa ¢ UCIOJIb30BAHUEM DJIEKTPOHHBIX TAOJINIL

32 O060011eHre U cHCTEeMaTH3alus 3HAHUN 1

33 Kontponbnas padora Ne2: "HMcnbitanus bepraymiu. 1 1
CryyaliHble BEJIMUMHBI U pacnpeaeneHus"

34 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBLIEE KOJIMYECTBO YACOB IO IPOTPAMME 34 2 0

IToypouHoe mi1annpoBaHue y4eOHOro npeaMera «BeposiTHOCTb U CTATHCTHKA»
(Yriy0JieHHbIH YPOBEeHb) Ha YPOBHe cpeHero odiero oopazosanus B 11 kiacce

Ne KosanyecTBo yacoB NeKTpoHHEbIe
n/n Tema ypoka Bcero | Kourp. | Ipakr. uHppoBLie
o0pa3oBare/ibHbIE
padoTbl | paGoThI pecypeht
1 HepaBencrBo YebOnimeBa. Teopema YeOrbimena. 1
Teopema bepnyiu. 3akoH 0OJIbIINX YHCEN
2 HepaBenctBo YebOnimena. Teopema YeObimena. 1
Teopema bepnysiu. 3akoH 00JIbIINX YHCEN
3 HepaBenctBo YebOnimenBa. Teopema YeObimena. 1
Teopema bepnyiu. 3akoH 0OJIbIINX YHCEN
4 Br100opouHbIif METO] MCCIIETIOBAHUIMA 1
5 [lpaktuyeckas  paboTta ¢  HCIOJIb30BAaHHEM 1
AJIEKTPOHHBIX TaOJINII
6 ['eHepanbHass ~ COBOKYNHOCTb W Cclly4aifHas 1
BbIOOpKa. 3HAKOMCTBO c BbIOOPOYHBIMU
xapakrepucTukamu. OLeHKa CPEeHET0 U AUCHEPCHH
reHepalbHOH  COBOKYNMHOCTM  C  TIOMOIIbIO
BBIOOPOYHBIX XapaKTEPUCTHK
7 'enepanbHass ~ COBOKYHNHOCTH M CilydaifHas 1
BbIOOpKa. 3HaKOMCTBO c BBIOOPOYHBIMU
xapakrepucTukamu. OLeHKa CPEeHET0 U AUCHEPCHH
reHepalbHOH  COBOKYNIHOCTM  C  TIOMOIIbIO
BBIOOPOYHBIX XapaKTEPUCTHK
8 OneHuBaHuE BEPOSTHOCTEN COOBITUI MO BEIOOPKE 1
9 Cratuctuyeckas rumortesa. [IpoBepka mpocreimumx 1
THIOTE3 C  TOMOINBI0  CBOWCTB  W3YYEHHBIX
pacupeneneHun
10 | Craructuueckast rumote3a. [IpoBepka mpocTerdmx 1

THUITIOTE3 C IIOMOIIBIO CBOMICTB N3YUCHHBIX
pacnpeneneHui




11 | [Ipaktuuyeckas  pabora C  HCIOJb30BAHUEM 1
AJICKTPOHHBIX TAOJIUII

12 | [Ipumepsl HENpEephIBHBIX CIIyY4alHBIX BEJTUYUH. 1
ODYHKIMS TJIOTHOCTH BEPOSITHOCTH

13 | PaBHomepHoe pacnpenenenue. [Ipumepsr 3amad, 1
IPUBOIANINX K MOKA3aTebHOMY U K HOPMAaJIbHOMY
pacrpeneneHusm

14 | ®yHKUMS MIOTHOCTH BEPOSTHOCTU MOKA3aTEIBLHOTO 1
pacrnpenenenus

15 | OyHKOMS TJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO 1
pacrnpenenenus

16 | IlocimemoBaTeabHOCTh OJWHOYHBIX HE3aBUCHUMBIX 1
coObiTuii. Ilpumep 3ajmaum, npuBoAsIIEd K
pacnpezenenuto [lyaccona

17 | llpaktuyeckass  pabora C  HWCIHOJIb30BAaHUEM 1
DJIGKTPOHHBIX TAOJIHUIT

18 | Komapuarus JIBYX CITy4alHBIX BEJTUYMH. 1
Koaddunment koppensunn

19 | CoBmecTHBIC HAOTIOCHHS IBYX BETUYHMH 1

20 | Beibopounslii KOAQPUIHEHT KOPPEISIIUT 1

21 | Paznuune MeXIy JIMHEHHOHW CBS3bIO U NMPUYMHHO- 1
CJIEICTBEHHOM CBS3bI0

22 | JluneiiHas perpeccus 1

23 | [IpakTudeckas  paboTta C  HCIOIB30BAHHUEM 1
AIIEKTPOHHBIX TaOJIHII

24 | IlpencraBineHrue MaHHBIX C IOMOIIBIO TaONHI] H 1
JarpaMm, ONHCaTeNIbHAs CTATHCTHKA

25 | OnpIThl C  pPaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMH 1
COOBITHUAMHU

26 | Boruncnenue BEPOATHOCTEN COOBITHI c 1
npuMeHeHueM popmyin

27 | Beruucnenue BEPOATHOCTEN COOBITHI c 1
IPUMECHECHUEM rpadu9ecKux METOJIOB:
KOOpJMHATHAs MpsiMasi, IEpeBo, AuarpaMMa Dijepa

28 | CiyuaiiHple BETUYMHBI U pACTIPEICTICHUS 1

29 | MaTtematnyeckoe 0>KMJIaHUE CIIy4allHOW BETUYHHBI 1

30 | MaTtemarndeckoe O>KHaHHUE CIyYaiHON BETMYNHBI 1

31 | KonTponbHas pabota: "BeposiTHOCT U cTaTucTHKA" 1

32 | Boruucnenue BEPOATHOCTEN COOBITHI c 1
npuMeHeHneM (GopMyl U rpaduyecKiuX METOJI0B

33 | Boruucnenue BEPOATHOCTEN COOBITHI c 1
npuMeHeHneM (GopMya U rpaduyecKuX METOJI0B

34 | CiyuaiiHple ~ BETMYMHBI U paclpesesIeHUs. 1
MaremaTruecKkoe OKHJAaHUE CITYYaitHON BETMYMHbI

OBLIEE KOJIMYECTBO YACOB 110 IPOTPAMME 34




IIpoBepsiemble TPeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBartebHON nporpammsel B 10 kiacce

Kon IIpoBepsiemble peIMeTHBIE Pe3y/IbTAThl 0CBOEHHs OCHOBHOI 00pa30BaTebHOI NPOrpaMMbI
MpoBepPseMOro cpeaHero oouero 00pa3oBaHus
pe3yJabTara
6 Teopust BeposSTHOCTEH M CTAaTUCTHKA
6.1 YunTaTth U CTPOUTH TAOJIHIBI M AUATrPAMMBI
6.2 OnepupoBaTh MOHATHSIMH: CpellHee apupMeTHIecKoe, MeIruaHa, HauOoJbllee, HAUMCHbIIee 3HAYCHHE,
pa3Max MaccHBa YHCJIOBBIX JaHHBIX
6.3 OmnepupoBaTh MOHATHIMH: CITy4aiHBINA 3KCTIEPUMEHT (OIIBIT) U CIIy9aiiHOE COOBITHE, IIEMEHTApPHOE COOBI-
THe (IEMEHTAPHBIA UCXO/T) CIyYalfHOTO OIBITa; HAXOIUTh BEPOSTHOCTU B OIBITAX C PABHOBO3MOXKHBIMU
CIy4alfHBIMH COOBITHSIMH, HaXOIWTh W CPaBHHBATh BEPOSTHOCTH COOBITHH B HM3yYEHHBIX CIyYaiHBIX
9KCIIEpUMEHTAX
6.4 Haxoautk u popMymupoBaTh COOBITHS: TIEpeceUeHUE U 00bETMHEHHE JAHHBIX COOBITHH, COOBITHE, TPOTH-
BOIOJIO)KHOE JaHHOMY COOBITHIO; IIOJB30BAaThCA JUarpaMMaMu Oiffiepa W (QOpPMYJIOH CIIOKEHUS
BEPOSTHOCTEH IPH PEIICHNH 33124
6.5 OmnepupoBaTh MOHATHAMH: YCIOBHAs BEPOSTHOCTh, HE3aBHCHUMBIC COOBITHS, HAXOOUTH BEPOATHOCTH
C MIOMOIIBIO NPABUIA YMHOXEHUS], C IOMOIIBIO JIepeBa CIy4aiiHOTo OmbITa
6.6 [IprMeHATh, KOMOMHATOPHOE MTPABHIIO YMHOXKEHUS IPH PEIICHUH 3a/1a4
6.7 OmnepupoBaTh MOHATHAMH: UCIBITAHNE, HE3aBUCUMBIC WCIIBITAHUSA, CEPHS UCIIBITAaHUH, yCIleX M Heyaada;
HaXOIWTh BEPOSTHOCTH COOBITHH B CEpPUH HE3aBUCHMBIX MCIBITAaHHH JI0 MEPBOTO yCIeXa, HaXOIWTh
BEPOSTHOCTH COOBITHI B CEpPUHU UCTIBITAHNN bepHymm
6.8 OmnepupoBaTh TOHATHSIMU: CIy9alfHas BEJIWYHMHA, pacIpelelieHne BEpOSATHOCTEH, ImarpaMma pac-
npeaeaeHus
IIpoBepsiemble TpeOGOBaHMS K pe3y/IbTaTaM 0CBOCHUS OCHOBHOM
o0pa3oBarte/ibHOI nporpammsl B 11 kiacce
Kon IIpoBepsieMble MpeIMeTHBIE Pe3yJILTATHI 0CBOEHUSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbIl
NpOBePsieMOro cpeaHero oouiero o0pa3oBaHust
pe3yabTara
5 Teopust BepOsSTHOCTEH M CTAaTUCTHKA
5.1 CpaBHUBAThH BEPOSITHOCTH 3Ha4YEHUHN ciy4yaitHoU BEJIMYMHBI
0 PAacHpeICINECHUIO WIN C TOMOIIBIO JHarpaMM
5.2 OHepI/IpOBaTI) TMOHATHEM MATEMATHYCCKOTO OXHWJAaHHsA, MPUBOAUTH MNPUMCEPBI TOTO, KaK MNMPUMCECHACTCI
MaTEMAaTHYCCKOC OXUIaHHC CHy‘laﬁHOﬁ BCJIMYMHBI, HAXOJUTb MATEMATUYCCKOC OXUIAHUEC IO NaHHOMY
pacrpeneneHuio
5.3 VIMeTh npencTaBIeHne 0 3aK0OHE OONBIINX YHCE
5.4 VMeTh npencTaBiIeHUuEe 0 HOPMAJIbHOM pacnpeAeIcHUN
IIpoBepsiemblie 3j1eMeHTHI coaep:kanus B 10 kiacce
Kon IIpoBepsieMblii 31€MEHT COepPKAHUS
6 Teopust BEpOSATHOCTEN U CTATUCTHKA
6.1 IIpencraBneHne AaHHBIX C TOMOIIBI0 Tabmui u nuarpamm. CpemHee apudmerudeckoe, MeauaHa, HauOobliee U
HaWMMCHBIICC 3HAYCHUS, pasMax, IUCIICPCUI U CTAHAAPTHOC OTKIIOHCHUEC YN CJIOBBIX Ha60p0B
6.2 CryuaiiHble 3KCIIEPUMEHTHI (ONBITHI) M CIIy4allHBIE COOBITHS. OjleMeHTapHble COOBITHA (MCXonsl). BeposTtHocTsh
CIly4yafHOTO COOBITHS. BIM30CTH YacTOTBI M BEPOSTHOCTH COObITHH. CiydallHBIE OMBITHI C PABHOBO3MOXHBIMU
9JICMCHTAapPHbBIMU COOBITHSIMU. BepOHTHOCTI/I COOBITHH B OMBITaX C PaBHOBO3MOXXHBIMHU 3JICMCHTAPHBIMU COOBITUSIMH
6.3 Omnepann  Haj COOBITHAMM: IepecedyeHre, OOBEeAWHEHHE, MPOTHBOIOJIOXHBIE CcOObITHA. Jmarpammsl Diinepa.
DopMyna cl0KEeHUs BEPOSTHOCTEN
6.4 VYcnoBHas BepOATHOCTb. YMHOMKEHHE BeposTHOCcTeH. JlepeBo ciydaiiHoro sxcrnepumeHnrta. dopmyna mnosHoH
BepoaTHocTH. HezaBrcuMble coObITHS
6.5 Kombunaropaoe mpasmio ymHoxkeHus. IlepectanoBku u ¢axtopuan. Yucno coueranumil. Tpeyrompuuk Ilackams.
®Popmyna 6maoma HeloToHa
6.6 BunapHBIii ciayuaiiHBI ONMBIT (WCHBITaHHWE), ycrieX W Heygada. HesaBucumele wcmbiTanns. Cepust HE3aBUCHMBIX
UCHIBITaHUM 10 nepBoro ycnexa. Cepusi He3aBUCUMBIX McnbITaHuM bepHynnu
6.7 Cnyuaiinas BenmuumnHa. Pacripesnenenne BepostHocTeil. JlnarpamMma pacnpenenenus. [Ipumeps! pacnipeneneHnii, B ToM
YHCIIe TeOMETPHUIECKOe M ONHOMHAIIBHO®




IIpoBepsiemblie 3jieMeHTHI coaep:kanus B 11 kiacce

Kon

IIpoBepsiemMblii 31eMEHT coepKaHUA

Teopus BEpOSITHOCTEN M CTATUCTHKA
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YuncnoBple XapaKTEPUCTUKU CIyJalHBIX BEUYMH: MAaTEeMaTHUCCKOE OXHIAHWE, NUCIIEPCHS W CTaHIApTHOE
oTkJoHeHne. [IpuMepsl MpUMEHEHNsI MaTEMaTHIECKOTO OKUIAHHS, B TOM YHCJE B 3afadax W3 ITOBCEIHEBHON
JKU3HU. MaremaThyeckoe OXKuJaHue OMHApHOW cilydyailHOW BeIMYMHBI. MaTeMaTHYeCKOe OXXHUIAHHE CyMMBbI
CIIyJalfHBIX BENMYMH. MaTeMaTHYecKoe OXHIAHWE M AWUCHEPCHS T'eOMETPHYECKOTO ¥ OWHOMHAIBHOTO
pacrpeneaeHui

5.2

3aKOH OOJIBIIMX YUCETI U €TO POJIb B HAYKE, MIPUPOJLC U 06HI€CTB€. BI)I60pO'~IHI)II\/'I METOJI MCCIIeIOBaHUIM
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[TpumMeps! HENpPepHIBHBIX ClIyyaiHbIX Beau4uH. I[loHATHE O MIOTHOCTH pacupeneneHus. 3aaayuu, NPpUBOIAIINE K
HOpMaJIbHOMY pacnpezeneHuro. [Toatue o HopMaabHOM pacnpeneseHun

IIposepsiembie Ha EI'D nmo maremaTnke TpeGoBaHus K pe3yJibTaTaM 0CBOCHHUSI OCHOBHOM

00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHusi

Kon
NMpoBepsieMoro 00pa30oBaTeIbHON NPOrpaMMbl CpeIHEro oo1ero 00pa3oBaHus

TpedoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS OCHOBHOM

1

Bnanenue meromamMM J0Kas3aTelbCTB, aITOPUTMAMU peIIGHHs 3ajad; yMeHue (opMyiaupoBaTh U
ONIEpUPOBaTh IOHATUSIMM: OIpEAEIECHHE, AaKCHOMa, TeopeMa, CICACTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCIIIbHBIE (DOPMYIUPOBKH; PUMEHSITh UX; YMEHUE (POPMYIHpPOBATE 00paTHOE M
MIPOTUBOIIOJIOKHOE YTBEP)KACHHUE, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOIB30BaTh METOL
MaTeMaTHYEeCKOM MHIYKIUM; IIPOBOAUTH AOKAa3aTelIbHbIE PacCyXKACHHUs IPU PELICHUH 3a/1ad, OLICHUBATh
JIOTHYECKYI0 IPAaBWIBHOCTb  PACCYXACHHUH; yMEHHE ONEpUPOBATH MOHATHAMH: MHOXECTBO,
MIOJMHOKECTBO, ONepaluy HaJl MHOXXECTBaMH; yYMEHHUE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapat AJIs ONMCaHUs PeajbHbBIX POLIECCOB U SBJICHUM U NPU PELISHUH 3a/1ad, B TOM YHUCIIE U3 APYTUX
y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHAMU: rpad, CBsI3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh U OMHUCHIBATEH Ipadbl pa3IUIHBIMU CIIOCO0aMMU; HCIOIb30BaTh Ipadbl MIpU
peLIeHuH 3a1a4

YMeHne onepupoBaTh MOHATUAMU: HATYPaJbHOE YMCIIO, 1IeJI0€ YUCIO0, CTENEHb C LENbIM [10Ka3aTeleM,
KOpEHb HATypalbHOW CTENCHM, CTENEHb C PAlMOHAIBHBIM IOKA3aTeleM, CTEHEHb C JICHCTBUTEIBHBIM
MoKasaresieM, JIorapu(M ducna, CHHyC, KOCHHYC ¥ TaHT€HC MIPOU3BOJIBHOTO YHCIA, OCTATOK IO MOJIYIIIO,
paLMOHAIIBHOE YHCIIO, MPPALMOHAILHOE YHMCIIO, MHOXKECTBA HATYpalbHBIX, LENbIX, PalMOHAJIbHBIX,
JCHCTBUTENBHBIX YUCENT, YMCHUE MCIIOIh30BATh MPU3HAKA JCTMMOCTH, HANMCHBIINH OO ETUTENb 1
HanMeHbIee o0Iee KpaTHOoe, alropuT™ EBKiInMAa mpu pelieHuH 3a4ad; 3HAKOMCTBO C PA3IHYHBIMU
MO3ULMOHHBIMHA CHCTEMAaMHU CUHCIICHUS; YMEHHE BBINOJIHATH BBHIUUCICHNE 3HAYCHUI U MpeoOpa3oBaHus
BEIpOKEHHH CO CTENECHSAMH M Jorapu(MaMu, IpeoOpa3oBaHUs IPOOHO-PAMOHAIBHBIX BBIPAKCHHIA;
YMEHHUE OTIePHPOBATh MOHATHAMU: TIOCIEI0BATEIFHOCTD, apU(PMETHIECKAsT TPOTPECCHS, TEOMETPHYICCKAST
mporpeccusi,  OGCKOHEYHO  yObIBamomasi — IeoMeTpHuecKas  IpOTpeccHs;  yMEHHE  3a]aBaTb
MOCJIE0BAaTEIbHOCTH, B TOM 4YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OpMyd; yMEHHE OIEepHUpOBaTh
MNOHSATHSAMU: KOMIUIEKCHOE 4YHCJO, CONPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOXIYdb M apryMEHT
KOMIUTIEKCHOTO 4HMciia, (popMa 3alucH KOMIDIEKCHBIX YHceN (TeoMeTpHyeckas, TPUrOHOMETpHUYecKas
u anredpanyeckas); yMeThb IPOM3BOIANTH apH(pMeTHYeCKHe ICHCTBUS C KOMIUICKCHBIMHM YHCIIAMU;
MIPUBOIUTH NPUMEPHI HCHONb30BaHNUS KOMIIICKCHBIX YHCENI; ONEPUPOBATh MOHATHAMH: MaTpuia 2x2 u

3><3, ONpeaCINTECIIb MaTPUIIbI, l"eOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OIIPEACTIUTCIISA

YmMmeHue OINICpHUPOBATL MNOHATHUAMHU: PAlUOHAJIBHBIC, HWPPAlUOHAJIBHBIC, ITOKA3aTCJIbHBIC, CTCIICHHBIC,
J'[Ol“apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKUC YPABHCHUA U HEPABCHCTBA, UX CUCTCMbI; YMCHUEC OIICPHUPOBATH
HNOHATUAMU:. TOXACCTBO, TOXKICCTBCHHOC npeo6pasoBaHI/Ie, YpaBHECHUE, HCPABEHCTBO, CHUCTEMa
ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCHJIBHOCTbH ypaBHeHI/II‘/JI, HEPAaBCHCTB U CHUCTEM; YMCHUC pPCIIATh
YpaBHCHUA, HCEPABCHCTBA W CHCTECMbI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiatb YpaBHCHUA,
HEPABCHCTBA U CUCTEMBI C TApaMETPOM; IPUMCHATH YPAaBHCHUI, HCPABCHCTBA, UX CUCTEMBI U1 PCHICHUA

MaTeMaTHYEeCKUX 3a/1a4 ¥ 33]]a4 U3 PAa3IUYHbIX 00JIaCTeH HAYKH U pealbHOMN KU3HU

YMmeHue OICpUpOBATh IOHATHUAMU: (byHKLII/IFI, 4ETHOCTD (l)yHKIII/II/I, NEepUOoaANYHOCTD (bYHKI_II/II/I,

OTPaHWYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKITUH, SKCTPEMYM (PYHKITUH, HAUOOJIblIIee U HAUMEHBITIee




3HaYeHMs (DYHKIMHM Ha MMPOMEXKYTKE, HEMpepbIBHAS (PYHKIIMS, aCHMITOTHI Tpaduka QyHKIUH, TIepBas 1
BTOpasi MPOU3BOHAsT (PYHKIMH, FTEOMETPHUYCCKUI U (DU3MUECKUI CMBICI TIPOU3BOIHOM, IIepBOOOpa3Hasi,
OTIpENeNEHHBIA WHTErpall; yMEHHE HAXOAWUTh ACHMNOTOTHI rpaduka (YHKIUH, YMCHHE BBIYHCISTH
MPOU3BOJHBIC CYMMBI, MPOU3BEICHUS, YaCTHOTO W KOMIIO3UIMK (YHKIMHA, HAXOAUTh ypPaBHEHHE
KacaTelbHOM K TpaduKy QyHKIUH; YMEHHE HAXOAUTH HMPOU3BOAHBIC JIEMEHTAPHBIX GYHKLUIL, yMeHHe
MCIIONb30BAaTh TPOU3BOAHYIO IUIsl HMCCIEeNOBaHUS (YHKUWI, HAXOAWTh HAMOONBIINE W HAWMEHBILHE
3Ha4YeHUs (PYHKIUH; CTPOUTH TpaduKh MHOTOWICHOB C HCIOJB30BAHHEM armapaTa MaTeMaTH4ecKOro
aHau3a; MPUMEHATh MPOU3BOAHYIO IUTS HAXOXICHHS HAWIYYIIETO PEHICHUS B MPHUKIATHBIX, B TOM
YHCIIE COLHMATbHO-9KOHOMHYECKUX U (prU3UUecKuX 3a/adax; HaXOAUTh IUIOMAa H 00bEMBI QUTYp C 1MO-
MOIIBIO HMHTErpajia;, MPUBOAUTH IPUMEPbl MATEMATHYECKOTO MOJCIUPOBaHHUS C  [TOMOIIBIO
g depeHIanbHbIX YpaBHEHUH

YMeHHe OnepupoBaTh MOHATUSAMH: Tpaduk (QyHKIHMH, oOpaTHas (QYHKIHS, KOMIO3UIMS (YHKIIHA,
JTUHEWHAass (QYHKIWSA, KBagpaTW4Has (YHKIWSA, paldoHaNbHass (GYHKIWSA, CTENICHHAs QYHKIHA,
TPUTOHOMETpHUYECKHEe (YHKLUUH, OOpaTHbIe TPUTOHOMETpPHUYECKHE (YHKIMH, I[OKa3aTelnbHas |
norapudmuaeckas GyHKIMY; yMEHHE CTPOUTH TPadUKU M3YYeHHBIX (DYHKIUH, BBIIONHATH peodpaso-
BaHUs rpaduKoB (QYHKIMH, HCIOIH30BATh IPa(UKU IS M3YYCHHs MPOIECCOB M 3aBHCUMOCTEH, MpH
pelieHny 3a1a4 U3 APYTUX y4eOHBIX MPEAMETOB W 33ja4 U3 PEabHOM KHM3HH; BBIpaXaTh (opMyiaMu
3aBUCHMOCTH MEXIy BEJIMYMHAMH, HCIOJNb30BaTh CBOWCTBa U rpapuku (YHKIMHA ISl PEIIeHUsS
ypaBHEHUI, HEPABEHCTB U 3a/1a4 C MMapaMeTpaMu; U300pakaTh Ha KOOPIUHATHOHN IIOCKOCTH MHOXKECTBA
pellieHUi YpaBHEHUH, HEPABESHCTB M UX CHCTEM

YMeHune pemath TEKCTOBBIE 3ala4M PasHbIX TUIOB (B TOM YHCI€ Ha MPOLEHTHI, AOJUM U YacTH, Ha
IBIKEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33Ja4d M3 OOJACTH YIPABICHUS JINIHBIMU
U CeMEHHBIMU (DMHAHCAMH); COCTABISITh BBIPAXKECHUS, YPABHEHUS, HEPAaBEHCTBA U MX CHUCTEMBI IO
YCIIOBHUIO 3a/1a4d, MCCJIEAOBATH IOJIyYEHHOE PEIICHHE M OLEHHUBATh IPABIONOA0OHOCTh PE3yNbTATOB;
YMEHHUE MOJIEJINPOBATh PEallbHbIE CUTYALUU Ha A3bIKE MATEMATHUKH; COCTABIATH BBIPDAXKECHUS, YpABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3314, UCCIEN0BATH IIOCTPOEHHBIE MOJEIH C UCTIONIb30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATh NOTYUYEHHBII pe3yabTaT

YMeHHe omepHpoBaTh MOHATHAMH: CpeAHee apu(MeTHUecKoe, MeAnaHa, HanOoJbllee M HaWMEHBIIee
3HaUeHUS, pa3Max, IWUCIEPCHs, CTAHIapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa, yMEHHEe W3BJIEKaTb,
HHTEPNPETUPOBATh HH(POpMAIMIO, NPEACTABICHHYIO B Tabiumax, Ha JAdarpaMmax, rpadukax,
OTPaXAIOUTYI0 CBOWCTBA PEaJbHBIX IPOILECCOB U SIBICHUMN; MPEACTABISATh MH(MOPMAIUIO C ITOMOIIBIO
TaONUI ¥ JUarpamm; HCCIe0BaTh CTATUCTHYECKHE JaHHBIE, B TOM YHCIIE C TPUMEHEHHEM Tpa(uuecKnux
METOJOB U JIIEKTPOHHBIX CPEICTB; Ipa)Mueckn HCCIEAOBATH COBMECTHBIE HAOIONCHHS C IIOMOIIBIO
JuarpaMM pacceuBaHMsl U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHSIMU: CIYJalHBIN ONBIT U CIy4aiiHOE COOBITHE, BEPOSTHOCTH CIy4alHOTO
COOBITHSI; YMEHHE BBIYHCIATH BEPOATHOCTh C HCIIONB30BAaHMWEM TpauUecKux METONOB; MPUMEHSTh
(OPMYITBI CITOKEHUSI 1 YMHOKEHHUS BEPOSITHOCTEH, (hOopMyITy MOITHOH BepoATHOCTH, hopmyry beprymin,
KOMOUHAaTOpHbIE (AKTBl U (OPMYJIBI; OLIEHHBATH BEPOSITHOCTH PpEATbHBIX COOBITHH; yMEHHE
OTIEpUpOBaTh MOHATHAMH: CIy4aifHas BEIWYHHA, paclpelelicHHe BEpOSTHOCTEH, MaTeMaTH4ecKoe
OXHWIaHWe, TUCIEPCHs U CTAaHIapTHOE OTKJIOHEHWE CIyJaifHOH BEJMYMHBI, QYHKIUH pacHpeneleHus u
IUIOTHOCTU PaBHOMEPHOIrO, MOKA3aTENbHOIO M HOPMAIBHOTO PACIpENEeNIeHUN; YMEHUE HCIONb30BaTh
CBOWCTBA M3YUYCHHBIX pacIpeAeICHUI I PEIIeHus 3a1a4; 3HAKOMCTBO C TOHSTHSAMHE: 3aKOH OOJBIINX
YHCeN, METOIBl BBIOOPOUYHBIX HCCICIOBAHWN; YMCHHME NPHUBOAWTH TNPHMEPHI TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCET B IIPUPOJHBIX M OONIECTBEHHBIX SBJICHUSAX; YMEHHE OIEPHPOBATh MOHATHAMU:
COYeTaHHe, IEePEeCTaHOBKA, YHCIO COYETaHHH, YHCIO IepecTaHOBOK; OwWHOM HploTOHA; ymeHme
MIPUMEHATE KOMOHMHATOPHBIC (DaKTBI M PACCYXISHHS Ul PELICHUS 3a/a4; OLECHHBATH BEPOSTHOCTH
peaJbHBIX COOBITHIl; COCTABIISTh BEPOSITHOCTHYIO MOJIENb 1 HHTEPIPETUPOBATH IOTYICHHBIN pe3yIbTaT

YMeHnue onepupoBaTh MOHATUAMU: TOYKA, IIPsAMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Iy, BEIMYUHA
yriaa, INIOCKMHM YroJI, ABYIPAaHHBIM YIOJI, TPEXTPAHHBIA YIOJI, CKpEIIMBAIOIUECS MpsAMBIE, Iapai-
JIENIBHOCTD U MEPIEHAUKYIISIPHOCTD IPAMBIX U INIOCKOCTEH, Yol MEXy NPsIMBIMU, YTOJI MEKAY IPMOM
U IUIOCKOCTBIO, YIOJI MEXy IJIOCKOCTSIMM, PACCTOSHUE OT TOYKM JO IUIOCKOCTH, PacCTOSHHE MEXIy
IPSMBIMH, PACCTOSHUE MEXKAY IUIOCKOCTSAMH; YMEHHME HCIOIb30BATH IIPH PELICHHU 3a7a4 U3Y4YCHHBIC
(aKThl ¥ TeOpeMBbI IUTAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB OKPYIKaoIIero MUpPa; CTPOUTh
MaTeMaTUYeCKUE MOJIEIH C TOMOIIBIO N'€OMETPUYECKUX OHATUH U BEJIMUMH, PEIIATh CBA3aHHBIE C HUMU




MPAKTUICCKUC 3a1a9n
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YMeHne oneprupoBaTh MOHATHSIMHU: IDIOMAAb (GHUTYPEI, 00bEM (UTYypBI, MHOTOTPAHHHK, HPAaBIIIBHBIHA
MHOTOTPaHHUK, CCUYCHWE MHOTOTPaHHUKA, KyO, MapajulelienuIie/, Mpu3Ma, mupamuia, Gurypa u mo-
BEPXHOCTh BpAIICHUS, LWIUHIP, KOHYC, map, cdepa, miomanab cepsl, IUIOMAIb MTOBEPXHOCTH
MUPaMUIBL, IPA3MEL, KOHyCa, HIWIHHAPA, 00bEM Ky0a, IPSMOYTOIBHOTO MapauIelenunesa, THpaMuIb,
NpU3MBbl, LWIMHIApA, KOHyca, liapa, pa3BEPTKA IIOBEPXHOCTH, CEUEHMs KOHyca M LWJIMHIPA,
napajuiejbHble OCH WJIM OCHOBaHWIO, CEYeHHe IIapa, IIOCKOCTh, Kacaromiascs cdepbl, HWIMHAPA,
KOHyCa, yMEHHE CTPOUTh CCUCHHE MHOTOTPAaHHUKA, W300pakaTh MHOTOTPAHHUKH, QUTYpPHl H
MIOBEPXHOCTH BpAlLLEHMs, UX CEUEHHUs, B TOM UHUCJIE C IOMOIUBIO UIEKTPOHHBIX CPEICTB; YMEHME
MPUMEHATh CBOHCTBA T'€OMETPUYECKUX (UTyp, CaMoCTOATENFHO (HOPMYIHPOBATh ONPENESIICHIS
W3y4aeMbIX (Uryp, BBIABUIaTh TUIOTE3bl O CBOWCTBAX M MPHU3HAKAX TEOMETPUYECKHX (Uryp,
00OCHOBBIBATh WJIM OIPOBEPIaTh HX; YMEHHE MPOBOAUTH KIACCH(DUKAIMIO (UTYpP IO Pa3TUIHBIM
MIPHU3HAKAM, BBIIIOTHATH HEOOXOIMMBIEC JOIOTHUTEIBHBIE TOCTPOCHHSI

11

YMeHne oneprupoBaTh MOHITUSAMHA: IBH)KEHHE B MPOCTPAHCTBE, MAPALICIBHBIN EPEHOC, CHMMETPHS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHue MNOA00US, MOAOOHBIE (UTYpBI; yMEHUE
pacmo3HaBaTh paBHBIC M TOJOOHBIC (DUTYpPHl, B TOM YHCIE B IPHPOAE, UCKYCCTBE, ApXUTEKTYypE;
HCTIONB30BATh TEOMETPUUYECCKIE OTHOIICHUS IPH PEIICHIH 3a/1a9; HaXOIUTh T€OMETPHUCCKIE BETHIMHBI
(mmuHA, yroJ, TUIOIAAb, 00BEM) MPHU PEIICHUU 33a4 W3 JPYIHX y4eOHBIX MPEIMETOB U U3 PEaIbHOM
KU3HU; YMEHHUE BBIYUCIATH T'€OMETPUYECKHE BEIMYUHBI (IJIMHA, Yrojl, IUIOMaib, 0O0BEM, TUIOIIAAb
MOBEPXHOCTH), HCIONB3YsI H3Yy4eHHBbIe (OPMYJIBl M METOABI, B TOM YHCIE: IUIOIIAAb MOBEPXHOCTH
OUpaMUABL, TPU3MBL, KOHYyCa, IIWIMHApA, IDIomans cdepel; 00bEM Kyba, MPSIMOYrOIBEHOTO
mapaJuleNienumnea, MMpaMuabl, TIPU3MBL, HUITHHIPA, KOHYCa, apa; YMEHHE HAXOAUTh OTHOIICHHE 00BEMOB
oA00HBIX UTYP
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VYMeHHe OmnepupoBaTh MOHATHAMHE: MPSIMOYTONbHAS CUCTEMa KOOPIHHAT, BEKTOP, KOOPIMHATHI TOUYKH,
KOODIMHATBl BEKTOpPA, CyMMa BEKTOPOB, IPOW3BEICHHE BEKTOPa Ha YHCIIO, PA3JIOKEHHE BEKTOpa MO
0aszucy, CKaJspHOE MPOU3BE/ICHHE, BEKTOPHOE IPOU3BEIEHHE, YIroJl MEXKIY BEKTOpaMH; yMeHHE
MCIIOJIE30BAaTh BEKTOPHBIA ¥ KOOPIUHATHBIA METO/ JJIS PEIICHHS TEOMETPHUYUCSCKIX 3a1a4 U 33]a4 IPYTUuX
Y4eOHBIX MPEIMETOB

13

YMeHue BHIOMpaTh MOAXOJSAIIMNA METOJ JJIs PENICHHS 3a1a4yd;, IOHUMaHWEe 3HAYMMOCTH MaTEMaTHKH B
W3YYECHUU TMPUPOJHBIX M OOLIECTBEHHBIX MPOIECCOB U SBJICHUN; YMEHHE PpACIO3HaBaTh MPOSIBICHUE
3aKOHOB MAaTeMaTHKH B HWCKYCCTBE, yMEHHE NPUBOAUTH MPHUMEPhl MaTeMaTHYECKUX OTKPBITHHA

POCCHICKON M1 MUPOBOUM MaTEMaTUYECKON HAYKH

ITepedyens 31eMeHTOB coaepxaHusi, MpoBepsieMbIXx HAa EI'D mo matemaTtuke

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna v BEIYMCIIEHUS
1.1 Hatypanpusie u niensie uncina. [IpH3Haku JeIMMOCTH HENBIX YHCET
1.2 PanmonanbHble unciia. OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH, TPOIIEHTHI, 0ECKOHEUHBIC IEPUOJTNIECKHE IPOOH
13 Apupmerndyeckuii KOpeHb HaTypaslbHON cTeneHH. JleHcTBHS ¢ apu(METHYECKUMH KOPHSIMM HaTypalbHOU
CTEIEHU
1.4 Crenenb ¢ 11enbpIM nokasaresieM. CTeneHb ¢ palMoHaIbHBIM 1oKa3aTesieM. CBONCTBA CTETICHH
15 CuHyC, KOCHHYC ¥ TAHT€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, APKTAHI€HC YUCIOBOr0 apryMeHTa
1.6 Jlorapudwm uncna. JlecsTHIHBIC M HATYPAITBHBIC IOTAPH(PMEI
1.7 JeiicTButensHple uyuciaa. ApuU(pMETHUECKHE OINEpalii C JeHCTBUTENBHBIMH uuciaaMu. [IpubmmkéHnble
BBIUMCIICHUS, IPaBUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKA Pe3yJibTaTa BHIYUCICHUN
1.8 IIpeobpazoBaHue BbIpaKeHUIH
1.9 Kommekcuble uncna
2 YpaBHEeHHS U HEPABEHCTBA
2.1 Ilenble 1 [poOHO-parMOHATIBHBIC YPABHCHHUS
2.2 HppainmoHanbHble ypaBHEHUs!
2.3 TpuroHomeTpuyecKue ypaBHEHUs
24 ITokasarenpHble U TorapupMUIeCKUe YpaBHEHHUS
2.5 Ilenble u qpoOHO-palMOHATIBHBIE HEPABEHCTBA
2.6 HppanmoHaibHbIe HEPaBEHCTBA
2.7 [oka3arenpHble H JJorapu(pMHICCKAE HEPABEHCTBA




2.8

TpuroHoMeTpHuecKkre HepaBeHCTBA

2.9 CuHcTeMbl M COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 | YpaBHeHHs, HEPABEHCTBA M CHCTEMEI C TApaMeTpaMu
211 Martpuna cucTeMbl JIMHEHHBIX ypaBHeHUH. OnpeieInTeNh MaTPHUIIbI
3 OyHKIMY U TpapUKH
3.1 Oynknus, cnocodsl 3amanus GyHkiun. ['paduk Qyrknun. Bzaumuo obpatneie GyHkimu. YETHBIC 1 HEUETHBIC
¢dysaxiyn. [Mepronnveckre GyHKIAHA
3.2 OO6nacTe ompeeracHNusT U MHOXKECTBO 3HaueHud ¢yHkimu. Hymu ¢yaxnuu. [IpoMexyTKH 3HAKOIIOCTOSIHCTBA.
[TpoMexyTKH MOHOTOHHOCTH (YHKIHH. MakcuMyMBl U MHHUMYMBI (QyHKOuH. HanOonplnee m HauMeHbIIEe
3Ha4YeHNE (DYHKIUHN HA POMEKYTKE
3.3 Crenennast GbyHKIUS c HATYpaJIbHBIM u LEJTBIM MOKAa3aTeIIeM. Eé CBOWCTBa
1 rpaduk. CBoMicTBa B rpad)uK KOpHS N-OW CTEIICHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U rpadUKH
3.5 Ioka3arenpHas u morapudmMuieckas QyHKIMU, HX CBOWCTBA U TPapUKH
3.6 Touku pazpeiBa. ACUMIITOTHI TpadukoB GyHKIKH. CBOWCTBA PYHKIIMH, HENIPEPHIBHBIX HA OTPE3KE
3.7 [locneroBaTeIbHOCTH, CHOCOOBI 33/IaHUS [TOCIIEI0BATEIBHOCTEH
3.8 Apudmerrnyeckas ¥ TeOMeTprUecKas nporpeccui. @opmyia CI0KHBIX TIPOIICHTOB
4 Hauana MaTeMaTHUECKOTO aHAN3a
4.1 IpousBoanas GpyHkIwy. [Ipon3BoIHEIE AIEMEHTAPHBIX (DYHKITHIA
4.2 [IpuMeHenne TPOW3BOAHOW K HWCCICHOBAHUIO (YHKIMA HAa MOHOTOHHOCTh M OKCTpeMyMbl. HaxoxmeHwe
HanOOJIBIIEro ¥ HANMEHBIIETro 3HAUEeHNsI (DYHKIIUH Ha OTPE3Ke
4.3 IlepBoobpasHas. MHTErpan
5 MHOKecTBa U JIOTHKA
51 MHO>eCTBO, OTnepaliui HaJ MHOKecTBamu. Jlnarpammsbl Ditnepa — BeHna
5.2 Jloruka
6 BeposTHOCTh U CTaTUCTHKA
6.1 OrnucarenbHas CTATUCTUKA
6.2 BeposTHOCTB
6.3 KomOuHaropuka
7 I'eomeTpus
7.1 Durypsl Ha MIOCKOCTH
7.2 IpsiMbIe U IUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKA
74 Teia ¥ IOBEPXHOCTH BpaILEHUsI
75 Koopaunnatel 1 BEKTOpBI
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