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HOSACHUTEJIBHAS 3AIIUCKA

V4eOHblii kypc «BeposiTHOCT M CTaTHUCTUKa» YIIyOJNEHHOTO YpPOBHS SBISETCS
IPOIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOTo Kypca yriyOIEeHHOTo YpOBHS Ha ypOBHE
cpenHero oobmero oOpazoBaHus. Y4eOHBIM Kypc mpenHasHayeH g (QOPMUPOBaHUS Y
00y4aroluXCsl CTAaTUCTUYECKOW KYJIbTYpPhl M IOHMMAaHUS pOJIM TEOPUU BEPOSATHOCTEH Kak
MaTeMaTHUYeCKOT0 MHCTPYMEHTA /Ui U3YUEHUs CIIy4yalHbIX COOBITHI, BeTMUUH U TporieccoB. [Ipu
U3y4eHHH Kypca OO0OTamaroTcsl IMpeICTaBIeHUs OOYYaloUMXCs O METOAAaX HCCIeIOBaHUs
WM3MEHYMBOTO MHpA, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTHYeCKUX
METOJOB IO3HAHHUA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33pPEHUA.

Copnepxanre y4eOHOTO Kypca HalpaBICHO Ha 3aKpeIyIeHWE 3HAHWM, MONYYEHHBIX MPU
M3YYEeHUU Kypca Ha ypPOBHE OCHOBHOIO 00IIero oOpa3oBaHus, U Ha Pa3BUTHUE MPEACTABICHUI O
CIIy4alHbIX BEJIMUYMHAX U B3aMMOCBSA3SIX MEXKIY HUMH Ha BaXXHBIX IIPUMEPaX, CEOKEThI KOTOPBIX
MOYEPIHYTHI U3 OKPYXkKAIoUIero Mupa. B pesynprate y o0ydaromuxcs JOHKHO cPOPMUPOBATHCS
MpEACTaBICHHE O HauOoyiee YHNOTPEOUTETbHBIX © OOIIMX MAaTeMaTUYeCKHX MOJEIsIX,
UCIIONB3YEMBIX  JUIS  ONUCAaHUS AHTPOIOMETPUYECKUX H  JAeMorpaduyecKux BeIHYUH,
NOTPEIIHOCTE B PAa3IUYHBIE pOJAa W3MEPEHHAX, JUIUTEIHHOCTH O€30TKa3HOW paboTHI
TEXHUUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUH U MTPOIIECCOB B 001IECTBE. YUeOHBIN
Kypc siBIsieTcss 0a30i ISl OCBOCHHS BEPOSITHOCTHO-CTATHCTHYECKHUX METOJIOB, HEOOXOIUMBIX
CIIELMAJIMCTaM HE TOJBKO HWHKEHEPHBIX CHEIUAIbHOCTEM, HO TaKXE COLUUAIBHBIX U
IICUXOJIOTMYECKUX, IOCKOJIBKY COBPEMEHHBbIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIBHOH Mepe
MCIIOJNIB3YIOT allapar aHanu3a OonbIIuX JaHHbIX. L{eHTpanbHy0 YacTh y4eOHOro Kypca 3aHUMaeT
o0CyX/eHue 3aKoHa OONBIIUX YHcel — (YHIAMEHTAIBHOTO 3aKOHA MPUPOMABI, HWMEIOMIETO
MaTeMaTH4YeCKylo (hopMaIu3aluio.

B cooTBercTBUM € yKa3aHHBIMH LEJIIMU B CTPYKTYpe yueOHOro kypca «BeposiTHOCTH U
CTaTHCTUKA» Ha YrayOJIEHHOM YpOBHE BBIIETICHBl OCHOBHBIE COJIEp)KATENbHBIE JIMHUU:
«Cny4aiiHble cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMrMO OCHOBHBIX JIMHUHN B y4eOHBIHN Kypc BKIIOYEHBI 3JIEMEHTHI TEOPUH IrpadoB U TEOPUH
MHO’KECTB, HEOOXO/IMMbIE JJIsl TIOJTHOLIEHHOTO OCBOEHUSI MaTepualla IaHHOTO y4eOHOro Kypca U
CMEXKHBIX MaTEMAaTHYECKUX YUEOHBIX KYpCOB.

Copnepxanne nuHUU «CiydaiiHble COOBITHS M BEPOSITHOCTH» CIYKUT OCHOBOW st
(dbopMHpOBaHUs MTPEJICTABICHUN O pacIipe/lelIeHUH BEPOSITHOCTEN MEX/ Ty 3HAUECHUSIMU CITy4aiHbIX
BEJINYMH. BaKHYIO 4acCTh B 3TON COAEPKATEIbHON JTUHUM 3aHUMAET U3Yy4E€HUE T€OMETPUIECKOTO
U OMHOMHANBHOTO paclpeieNieHuii M 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMH —
MOKa3aTeIbHBIM U HOPMAJIbHBIM paclpe/esIeHUsIMU.

TeMmbl, CBA3aHHBIE C HENPEPHIBHBIMU CIIYYallHbIMM BEIMYMHAMHU U PaACIpPEACIICHUSIMHU,
AKLIEHTUPYIOT BHUMaHHE OOYy4alolUXCsl HAa ONMCAaHMM M W3YYEHHMM CIIyYalHBIX SIBJICHMH C
MOMOIIIBI0 HENpepbIBHBIX (QyHKIUH. OCHOBHOE BHUMAaHHE YJENSETCS IO0Ka3aTelbHOMY U
HOPMaJIbHOMY paclpeeICHUSIM.

B ydeGHOM Kypce mnpeaycMaTpHBaeTcsi O3HAKOMUTEIBbHOE H3yYEHHE CBA3H MEXIY
CIIy4aifHBIMU BEJTMYMHAMU U OMTUCAHHUE 3TOM CBA3H C TOMOUIbIO KO3 (hUILIHEHTa KOPPETSIIUH U €T0
BBLIOOPOYHOTO aHajora. OTH DIEMEHTBl COACpXNKAHWsS pPa3BUBAIOT TeMmy «JlmarpamMmbl
paccenBaHMsI», U3YUEHHYIO Ha YPOBHE OCHOBHOI'O O0IIEr0 00pa30BaHUs, U BO MHOI'OM OITHPAOTCS
Ha CBEJICHUS U3 KypCOB airedpbl U T€OMETPHUH.

Emé oaun sneMeHT copepkaHusl, KOTOPBIN MpeaaraeTcs Ha 03HAaKOMUTEIbHOM YPOBHE —
MOCJIEI0BATEIbHOCTD CITy4aifHBIX HE3aBHCHUMBIX COOBITHI, HACTYMAIOUINX B €AMHUILY BPEMEHHU.
O3HakoMJIEHHME C paclpeiesieHHEM BEpOATHOCTEM KOJIMYeCTBAa TaKUX COOBITHMH HOCUT
pa3BUBAIOIINN XapaKTep M SBISETCS aKTyalbHBIM JUIsI OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4eOHble CHENUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HAayKaMH, IICUXOJIOTHEH U
yIpaBJICHUEM.



Ha wmsydenne yueOHOro Kypca «BepoSTHOCTh M CTaTUCTHUKa» Ha YTIIyOJIEHHOM YPOBHE
otBoauTcs 68 wacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B
HEJICTIIO).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

I'pad, cszubIil Tpad, mytu B rpade: mukibl u nenu. CTeneHp (BaJCHTHOCTh) BEPIIUHEI.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CrnyyaliHple SKCIIEpUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTAPHBIC COOBITHS
(ucxozpl). BeposiTHOCTE ciydaiiHOro COOBITHS. BIM30CTh 4acTOTBI M BEPOSITHOCTU COOBITHH.
Crny4aiiHbIe OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMU.

Onepanuu Haj COOBITHSMHU: IepecedeHue, 0ObeAUHEHUE, POTUBOINOJIOKHBIE COOBITHUS.
Juarpammsl Diinepa. @opmyia cl10KeHUs BEPOATHOCTEM.

VYcnoBHas BEpOATHOCTb. Y MHOKEHUE BEPOSTHOCTEH. [/lepeBo ciydaliHOrO dKCIIEpUMEHTA.
®opmyna noaHoi BepoaTHocTu. Popmyina baiteca. HezaBucumbie coObITHS.

bunapHblii ciyyaiiHbIil ONBIT (MCHIBITaHKE), yCIeX U Heynada. He3aBucuMble HCIIBITaHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUI 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucio
couetanuii. Tpeyronbuuk Ilackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHMBIX wHcHbITaHUE bepHymmm. Coay4aliHelid  BBIOOp U3 KOHEYHOMH
COBOKYITHOCTH.

Cnydaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacripezesieHus.
Onepaunyu Hax ciaydyallHBIMM BeluuMHamu. buHapHas coiydaiiHas BenuuuHa. [Ipumepst
pacrpeneneHuii, B TOM YHCJIe TeOMETPHIECKOe U OMHOMHAIBHOE.

CoBMecTHOE pacnpeleleHue JBYyX ClydalHbIX BeinuduH. HesaBucumble ciaydaiiHble
BeIMUYMHbL.MaTreMaTHuecKoe OXHJaHue ciydailHOM BenuuuHbl (pacupenenenus). [Ipumepst
IPUMEHEHHs MaTeMaTHYeCcKOro OKUIaHus (CTpaxoBaHue, JoTepes). MaTtemMaTndeckoe 0KuaaHne
OuHapHOM cilydallHOM BeIMYMHBI. MaTemaTuyeckoe OKHMJaHHE CYMMBbI CIy4YalHbIX BEIHYHH.
MaremaTnueckoe 0KHU1aHuEe TEOMETPUIECKOTO U OMHOMHAIIBHOTO pacipeAeIeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIy4yalHOW BETWYMHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciydaiiHOW BenMYMHBIL. MareMaTHuecKoe OXKHAAaHUE MPOU3BEACHUS U
JUCIIEPCUSl CYMMBI HE3aBHUCHMBIX CIIy4alHBIX BEJIMYUH. /[ucnepcus u cTaHIapTHOE OTKJIIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKJIOHEHHE TeOMEeTPUYECKOro
pacrpeneieHus.

11 KUIIACC

HepasenctBo YebOsbiméa. Teopema YeObiméBa. Teopema bepnymin. 3akoH O607bIIMX
yucen. BpiOopounslif Meton wuccienoBaHuil. Bribopounble xapakTepucTuku. OlEHMBaHUE
BEPOATHOCTH COOBITHS 110 BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TUIIOTE3 C MOMOUIBIO
U3Y4YEHHBIX PaCIpPEICICHUN.

HenpepsiBHble cnydaiinble BenuduHbl. [IpuMepbl. DyHKIMSA IIIOTHOCTH BEPOATHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpeleleHHe M €ro CBOMCTBA. 3ajaud, NPUBOJALIME K
MIOKa3aTeIbHOMY pPacHpeleNeHn0. 3aJaud, NPUBOAAIIME K HOPMAJIbHOMY paCIpENEIICHUIO.
OyHKIUS TIOTHOCTH BEPOSTHOCTH IIOKA3aTENBbHOIO pachpeAeneHus, (QYHKUUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOrO pactpezeneHuss. OyHKIUsS IUIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO
pacpeneneHus.

[TocnenoBaTenbHOCT OJMHOYHBIX HE3aBHCUMBIX COOBITUH. 3aiayd, NpPUBOJIAIIME K
pacupenenenuro Ilyaccona.

KoBapuauust nByx cioyuyaiiHeix BenuuuH. KoadduuueHT nuHEHHON KOppensuuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUuH. Bbibopounslil ko3 duiment koppemsiuuu. Paznuune
MEX]ly JIMHEHHOW CBSI3bI0 M MPUYMHHO-CIEACTBEHHOW CBs3bIO. JIMHEWHas perpeccusi, METON
HAaUMEHBIINX KBaJPaTOB.



IHJIAHUPYEMBIE PE3YJIbTATDBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHUKA» (YTJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBHIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIUU OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKIaHCKON MICHTUUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJIbI, MCIOJIb30BAHUE J3THUX JOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

ACTETHYECKOE OTHOLICHHE K MUPY, BKIFOUYas SCTETHUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHUH, PacCCyXKIECHUU, BOCHIPUUMYUBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHW3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3nuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/Y, OCO3HAHHUE IIEHHOCTU TPYIOTIO0US, HHTEPEC K Pa3IUuIHBIM chepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJIECHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMAaHHE BIHUSHUS COIHAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, TIIAHUPOBAHKE MTOCTYIKOB M OI[EHKH
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOIEN CPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl
YeJIOBEUECKOU JIEATENIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl pa3BUTUS LIMBUIM3ALIUH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyIbTYpOi KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0BATENbCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METANPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALKUK, OCHOBAHUA [UIsi 00OOLIEeHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHBOpeYUs B (akTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTEeIhCTBA MATEMATHUYECKUX YTBEPKIACHUMN (TIPSIMBIE U OT
INPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BBIOMpATh CIIOCO0 pelieHus yueOHoil 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKkue AeiCTBHSA:

UCIIOJIb30BATh BOIIPOCKHI KaK MCCIIEIOBATEIILCKUI MHCTPYMEHT ITO3HAHUS, POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOPEUYUE, MPOOJIEMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIABICHHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JIst
pELIeHHs 3a1a4H;

BHIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IHYHBIX BHJIOB U  (QOpM
MIPE/ICTABIICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEJICTABIATH €€ B pa3TUYHbBIX (opMax, HIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HANE&KHOCTh WHGOPMAIMU 10 CaMOCTOSTENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISMU
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHSI B YCTHBIX W NMHCHbMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEILICHUS 3a/1a4l, KOMMEHTUPOBATh MTOJIYYEHHBIN Pe3yNbTaT;

B X0j/I¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY 00CYXAaeMOW TEMBbI, MPOOIEMBI,
perraeMoi 3ajauu, BbICKA3bIBAaTh WJIEU, HAICJICHHbIE HA MOMCK PEIICHHs, COMOCTAaBJISATh CBOU
CYXKJICHUSI C CYXICHUSMHU JPYTUX YYaCTHUKOB JHAIIOTa, OOHAPYKUBATh PA3IHYUE U CXOJCTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyITUPOBATH PAa3HOTIACHS, CBOM BO3PAKECHHUS;



NPEICTaBIATh PE3YJIbTaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO BHIOMPATh (popMaT BBICTYIICHHS ¢ YYETOM 3ajayd MPE3eHTALUN U 0COOEHHOCTEN
ayJIUTOPUHU.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:

COCTaBIISITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI pEUIeHU ¢ y4€TOM HOBOM HH(DOpMaLIHU.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENBbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
U MBICIUTENBHBIX TPOIECCOB, HUX pEe3ydbTaToB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIlecca U pe3yiibTaTa pelleHus: MaTeMaTHueCcKoH 3a1auu;

NPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIIEHUH 3a/1a4Md, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAIJIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTATa IEJIU U YCIOBUSIM, OOBSCHATH TPUYUHBI JOCTHKCHUS
WIM HENOCTH)KEHHUS pEe3yJbTaTOB JAEITEIbHOCTH, HAaxXOOUTh OLIMOKY, JlaBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pelieHUH y4dyeOHBIX 3ahady, MPUHUMATh I€JIb COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh
OpraHHU3aII0 COBMECTHOW paboThl, pacmpelenarTb BUABI padoT, JTOTOBapHBaThCs, OOCYKIATh
MIpoILIeCC U PE3ybTaT paboThl, 00001IaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpYNNOBBIX (hopMax paboThl (0O0CykIeHHS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOO YaCTh paOOTHI M KOOPAWHUPOBATH CBOH ICUCTBUS C IPYTHMHU
YJIeHAMU KOMaH/bl, OLIEHWBAaTh KAayeCTBO CBOEr0 BKJaja B OOLIMH MPOIYKT MO KPHUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

MNPEAMETHBIE PE3YJIBTATHBI

K xoniy 10 kiaacca o0yyaromuiicss HAQyquTCs:

CBOOOJIHO ONEpPHUPOBATH MOHATHIMU: Tpad, MIOCKU rpad, cBsI3HBIN rpad, myTh B rpade,
LeNb, LIUKII, IEPEBO, CTENIEHb BEPIIUHBIL, JEPEBO CIy4YallHOTO SKCIIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATH MMOHATHAMHU: CIyYalHBIM SKCHEpUMEHT (OmIBIT), Cly4yailHoe
coObITHE, AJIEMEHTapHOE Cily4ailHOoe CcOOBbITHE (RJIEMEHTapHbIA HCXOMA) CIIy4ailHOro OIbITa,
HaXOJUTh BEPOSATHOCTH COOBITUH B ONbITaX C PAaBHOBO3MOXKHBIMH 3J€MEHTapHBIMU
COOBITUSAMM;HAXOUTh W (POPMYIUPOBATH COOBITHS: TIEpeceUYeHHe, OOBEAMHEHUE TaHHBIX
coObITHH, CcOOBITHE, MPOTHBOIIOIOKHOE JAaHHOMY, UCHOJb30BaTh JAMarpammbsl Oilepa,
KOOPJMHATHYIO IPSAMYIO Ul peleHus 3ajay, M0JIb30BaThCs GOPMYIION CI0KEHUS BEpPOSTHOCTEN
JUIS BEPOSITHOCTEN ABYX U TpeX CIIydallHbIX COOBITHH;

ONEpUpOBaTh MOHATHUAMHU: YCIOBHAasT BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHOTO HKCIEPUMEHTA, HAXOAUTh BEPOATHOCTU COOBITHH ¢
MOMOIUIBIO MpaBUjla YMHOXKEHHS, JepeBa CIy4ailHOTO OMBITA, UCIOIb30BaTh (HOPMYIy IMOJHOMN
BEpOSATHOCTH, (hopmyny baiieca mpu pemieHuu 3a1ad, ONpenessaTh HE3aBUCUMOCTb COOBITUH 1O
dbopMyIie 1 O OpraHu3aIiy CIy4aitHOro SKCIIEPUMEHTA;

OPUMEHATh M3Y4YEHHbIE KOMOMHATOpHBIE (DOPMYNBI JJsl TEPEUUCIICHUS DIIEMEHTOB
MHOJKECTB, JJIEMEHTapHBIX COOBITUH CIIy4allHOTO OIbITa, pEIIeHHs 3aJady 10 TEeOopuu
BEPOSTHOCTEH;CBOOOIHO ONEPUPOBATh MOHATHAMU: OMHAPHBIN CIIy4ailHBIN OIBIT (MCHIBITAHUE),
ycrex W Hey/naya, HEe3aBUCHMbIE HCIBITAHUS, CEpHsl HCIBITAHUNA, HAXOJUTh BEPOSTHOCTU
COOBITHII: B CepUM MCIBITAHUM 0 MEPBOTO yCIexa, B CEpUM MCIBITaHUI bepHyiuM, B OIBITE,
CBSI3aHHOM CO CITy4ailHbIM BBIOOPOM M3 KOHEUHOI COBOKYITHOCTH;



CBOOOJTHO OTIEPUPOBATH MOHATHIAMU: ClIydaiiHas BeIMYMHA, pacpe/ie/ieHHe BEPOSTHOCTEH,
JyarpaMma pacupezeneHus, OMHapHas ciydaiiHas BEIMYMHA, FEOMETPUUECKOE, OMHOMHAIBHOE
pacIpeeleHue;

ONEpUPOBATh TOHATHSIMU: COBMECTHOE paclpellelieHue [BYX CIy4alHbIX BEJIMYHUH,
UCIIOJIB30BATh TAOJIMILy COBMECTHOT'O PACHIPEICNICHUS IBYX CIIy4ailHBIX BETUYMH JIJIS1 BBIACTICHHS
pacrpelesieHusl  KaXJIOW  BEIMYMHBI,  ONpPENENIeHHs  HE3aBHUCUMOCTH  Clly4yailHbIX
BEJIMYHMH;CBOOOHO ONEPUPOBATH MOHATHEM MAaTEeMAaTHUYECKOTO OKUJAHUS CITy4aiiHOW BETHYUHBI
(pactipenienieHus), NPUMEHSTh CBOMCTBA MAaT€MaTHMUYECKOTO OXHJAHUS IPU PpEIICHUH 3ajad,
BBIYUCIISITH MATEMATUYECKOE OXKHUIaHNEe OMHOMHAIBLHOTO M TEOMETPUUECKOTO paclpeieeHuH;

CBOOOJIHO OIEPUPOBATh MOHATUSAMH: JUCIEPCHUS, CTAHAAPTHOE OTKIOHEHHE CllydyailHOMN
BEJIMYMHBI, NPUMEHATh CBOICTBA AMCIIEPCUM CIIY4alHOM BEIMYMHBI (pacHpelesieHUs) IpU
pEeLIeHUH 3aJa4, BBIYUCIATH JAUCHEPCUI0 U CTAaHAAPTHOE OTKJIOHEHHE I'€OMETPHYECKOro MU
OMHOMHUAJIBHOIO paclpeaeIeHuN.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:

BBIUMCIISATh BBIOOPOUHBIE XAPAaKTEPUCTHUKUM 1O JaHHOM BBIOODKE U  OLIEHHUBATH
XapaKTEePUCTUKN TE€HEPAJIbHOM COBOKYMHOCTH JaHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTUKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM U NPOBEPSTH IMPOCTEHIIME CTAaTUCTUYECKUE THUIIOTE3bI,
HOJIb3YSACh U3YUYECHHBIMH pacIipelelIeHUsIMH;

IPUBOJIUTH MPUMEPHI 3aj7ad, NPUBOAAIIMX K IOKAa3aTEJIbHOMY paclpeiesieHuIo, 3ajad,
IPUBOAALIMX K HOPMaJIbHOMY paciipeiesieHuto. OnepupoBaTh MOHATUAMU: QYHKIUS IUIOTHOCTH
BEPOSITHOCTH TTOKA3aTEIILHOTO pacrpeieieHus], PyHKINs IUIOTHOCTH BEPOATHOCTH HOPMAJIBLHOTO
pactipenesneHusi, QyHKIMs JIOTHOCTH U CBOWCTBA HOPMAJIBHOT'O paclipeleIeHus;

omnpeneniartb KOdXPQHUIMEHT JUHEHHOW KOPPENSUH, BBIOOPOUHBIA  KOIPPHUIMEHT
KOPPEJSALHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu(poBbie
Ne n/m HpOFpZIl)MMbI Bcero Kontpoarnste | IpaxTudeckue oﬁlfasoq;ETenb;me
padoThI padoThI pecypebi
1 DJeMeHTHI Teopuu rpados 3
2 CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepuu mocse10BaTeIbHBIX UCTIHITAHUH.
5 Wcnbrtanus bepaymm. CiaydaiiHelii BBIOOp 5
13 KOHEYHOH COBOKYITHOCTH
6 CiryyaliHble BEJIMUNHBI U PacIIpeAeICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoanuyecTBO 4acos DJIEKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/
NPOrpaMMblI Bceero KOHT%Om’m’Ie IpakTt Guqecmae o0pa3oBaTe/IbHbIE
paGoThI pa6oThI pecypesI
1 3aK0H OOJIBIINX YHCET 5
2 DJIEMEHTHI MATEMATUUECKON CTATUCTUKH 6
HenpepbiBHBIC CTy4YaliHbIC BETUYHHBI
3 (pacmpenesieHus ), MoKa3aTelIbHOE U 4
HOpPMAaJIbHOE PacIpeIeICHHUs
4 Pacnpenenenne I1yaccona 2
5 CBsi3b MEX/Ty CITyYaliHBIMU BETMYMHAMU 6
6 O00011IeHNE U CUCTEMATU3AIMs 3HAHUI 11 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

I'pad, cBsa3HEII rpad,

1 NPE/ICTaBIICHHUE 3a1a4uH C
OMOIIIBIO Tpada
Crenenbp (BaJIGHTHOCTD)

2 BepiuHkl. [IyTh B rpade. Lenu
U TTUKJITBI

I'padbr Ha mnockoctu. [epeso
CJIy4aifHOTrO 3KCIIEpUMEHTa

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHust

JJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

https://m.edso0.ru/4ch78972

https://m.edso0.ru/b35628ef

https://m.edso0.ru/293b57be

CrnyualiHble SKCIIEPUMEHTHI

DeMeHTapHbIE COOBITHS
(ucxoibI)

(OTIBITHI) U CITy4aiiHbIE COOBITHSI.

https://m.edsoo.ru/1e5c5c2b

BeposiTHOCTB ciiy4aliHOTO
coObITHsl. BepositHoCcTH

5 COOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMHU

https://m.edsoo.ru/d6aba4cd

BeposiTHOCTE cityyaliHOTO
coObITusl. BepositHocTH

6 COOBITHI B OTIBITAX C
PaBHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMHU

https://m.edsoo.ru/18dbbdf8

[Tepeceuenue, oObeTUHEHNE
MHOKECTB 1 COOBITHI,

7 MIPOTUBOTMOIOKHBIC COOBITHS.
dopmyia CIOKEHUS
BEPOSATHOCTEN

https://m.edsoo.ru/e33211b4



https://m.edsoo.ru/4cb78972
https://m.edsoo.ru/b35628ef
https://m.edsoo.ru/293b57be
https://m.edsoo.ru/1e5c5c2b
https://m.edsoo.ru/d6aba4cd
https://m.edsoo.ru/18dbbdf8
https://m.edsoo.ru/e33211b4

YcioBHas BEPOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyiia yCI0OBHOU
BEPOSITHOCTH

VYcnoBHas BEPOSTHOCTD.
YMHOKEHUE BEPOSTHOCTEH.
dopmyiia yCI0BHOU
BEPOATHOCTH

https://m.edsoo.ru/35df5d69

https://m.edso0.ru/2f9c223b

10
11

dopmyiia MOJHOK BEPOATHOCTH

®opmyia baiieca. HezaBucrumblie
COOBITHS

https://m.edsoo.ru/281aaclc

https://m.edsoo.ru/5cde5e5hb

12

KomOuHaTopHOE MpaBmIIo
yMHOXeHUs. [lepecTaHOBKY 1
(dakTopuan

https://m.edsoo.ru/6bdb8b9e

13

Yucno couerannii. TpeyroibHUK
[Tackans

https://m.edsoo.ru/bead65d4

14

15

16

17

®opmyna 6unoma HeroToHa

KonTponbnas padora Nel:
"I"'padsl, BeposTHOCTH,
MHOECTBa, KOMOMHATOpUKA"
buHapHBIN Cly4alHBINM OIBIT
(ucmpITaHMe), YCIEeX U Heyaaua.
HezaBucumpble ucnbiTanus.
Cepus HE3aBUCUMBIX
WCTIBITAHUH J0 MEPBOro ycrnexa

Cepust HE3aBUCUMBIX
UCIIBITAaHUH 10 IEPBOTO ycIrexa

https://m.edso0.ru/a9de8c9e

https://m.edsoo.ru/e3d48d5a

https://m.edsoo.ru/lacad718

https://m.edso0.ru/9273b546

18

19

Cepus HE3aBUCUMBIX
vcnbITaHui bepHymmn
Crny4aiiHblii BEIOOp M3 KOHEUHOM
COBOKYITHOCTH

https://m.edso0.ru/aa634999

https://m.edso0.ru/294295cd



https://m.edsoo.ru/35df5d69
https://m.edsoo.ru/2f9c223b
https://m.edsoo.ru/281aac1c
https://m.edsoo.ru/5cde5e5b
https://m.edsoo.ru/6bdb8b9e
https://m.edsoo.ru/bead65d4
https://m.edsoo.ru/a9de8c9e
https://m.edsoo.ru/e3d48d5a
https://m.edsoo.ru/1acad718
https://m.edsoo.ru/9273b546
https://m.edsoo.ru/aa634999
https://m.edsoo.ru/294295cd

20

[TpakTrdeckas padoTa ¢
MCIIOJIb30BaHUEM JIEKTPOHHBIX
Ta0JIUIL

https://m.edso0.ru/339f945b

21

CiyyaliHasi BeJTMUMHA.
Pacnpenenenue BepoSITHOCTEN.
Juarpamma pacnpeesenus

https://m.edsoo.ru/7c24cfba

22

23

24

Onepanuu HaJl CIy4ailHbBIMU
BenuuuHamu. [Ipumepst
pacnipenenenuil. bunapnas
Cy4aiiHasl BeJIMYMHA

I'eomerpuueckoe
pacnpeneneHue. buHoMuansHoOE
pacrpeneieHue

Marematnueckoe 0XKUIaHUE
CIIy4allHOM BEIMYMHBI.
CoBMecTHOE pacripesiesieHne
JBYX CIly4alHbIX BEIUYHUH

https://m.edsoo.ru/1877ab9b

https://m.edso0.ru/7a42c9c4

https://m.edso0.ru/82a991ef

25

26

27

HesaBucnumsle cinyyaiinbie
Benn4unHbl. CBONCTBa
MaTeMaTUYECKOT0 OXKUIAHMUSL.
MaremaTnueckoe OXUAAHUE
OMHapHOM Ccay4JailHON BEIMYHHBI
Maremarndeckoe OKHUIaHUE
TEOMETPUUECKOTO U
OMHOMHUAIBHOIO pacrpeaeneHuit
Jucnepcus u ctanaapTHoOe
OTKJIOHEHHE

https://m.edsoo.ru/b8a29b2f

https://m.edsoo.ru/7c2db655

https://m.edsoo.ru/4b63eb47

28

Jucnepcust OuHapHOI
CITy4ailHON BEJIMYMHBI.
CaolicTBa aucnepcuu

https://m.edsoo.ru/5ccaa468

29

MareMaTH4ecKoe OXKHUJaHue
IMPOU3BCACHUA N JUCIICPCHUA

https://m.edso0.ru/64428cab



https://m.edsoo.ru/339f945b
https://m.edsoo.ru/7c24cfba
https://m.edsoo.ru/1877ab9b
https://m.edsoo.ru/7a42c9c4
https://m.edsoo.ru/82a991ef
https://m.edsoo.ru/b8a29b2f
https://m.edsoo.ru/7c2db655
https://m.edsoo.ru/4b63eb47
https://m.edsoo.ru/5ccaa468
https://m.edsoo.ru/64428cab

30

CYMMBbI HE3aBUCHUMBIX
CIIyYalHBIX BETUYUH

Jucnepcrss OMHOMHATIBHOTO
pacnpenenenus. [Ipaktuueckas
pabota ¢ UCIoIb30BaHUEM
JJIEKTPOHHBIX TaOJIHUIY

https://m.edsoo.ru/b38e3126

31

Jlucriepcust M cTaHAapTHOE
OTKJIOHEHHE T€OMETPHUIECKOTO
pactipenenenus. . [Ipaktudeckas
pabota ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

https://m.edso0.ru/a2f1668b

32

33

O000I11IeHNE U CUCTEMATU3ALUS
3HAaHUN

KonTtponbsHast padora Ne2:
"HUcneiTanus beprymm.
Crny4aifHple BETUYUHBI U
pacnpeneneHus"

https://m.edsoo.ru/7b141c89

https://m.edso0.ru/84ce345e

34

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

https://m.edsoo.ru/c4774da2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

34



https://m.edsoo.ru/b38e3126
https://m.edsoo.ru/a2f1668b
https://m.edsoo.ru/7b141c89
https://m.edsoo.ru/84ce345e
https://m.edsoo.ru/c4774da2

11 KJIACC

Ne
n/n

Tema ypoka

Bcero

KoauuyecTBO 4acoB

Konrpoabnbsie IIpakruyeckue

padoThI

padoThI

Jlara
U3yYeHUS

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTte/ibHbIE

pecypchl

Hepasencto YeOrnIena.
Teopema YeObimeBa. Teopema
bepuynau. 3akoH O0JIBLIMX YHCEl

https://m.edsoo.ru/3beb9a38

Hepasencro UeOblmiena.
Teopema YeOnieBa. Teopema
bepnymnu. 3akoH GONBIINX YHCET

https://m.edso0.ru/a8965f46

Hepasencro YeObImiena.
Teopema YeOnieBa. Teopema
bepnymnu. 3akoH GONBIINX YHCET

https://m.edso0.ru/9c2h8348

Bri6opounslii MeTox
HUCCIIeJOBaHUU

https://m.edso0.ru/36d2a371

[IpakTuueckas pabota c
MCIIOJIb30BAHUEM JIEKTPOHHBIX
TadJIHI

https://m.edso0.ru/393f2333

I'enepasibHast COBOKYITHOCTD U
cilydaiiHas BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapaktepuctukamu. OueHka
CPEIHETO U IUCIIEPCUN
TE€HEPATBHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTHK

I'enepanbHast COBOKYITHOCTh U
ciyyaitHas BbIOOpKa. 3HAKOMCTBO
C BEIOOPOYHBIMU
xapakrepuctukamu. OleHka
CPEIHETO0 U TUCIIEPCUH
TE€HEPAIBHON COBOKYITHOCTH C

https://m.eds00.ru/32379174

https://m.edsoo.ru/6cbedadd



https://m.edsoo.ru/3beb9a38
https://m.edsoo.ru/a8965f46
https://m.edsoo.ru/9c2b8348
https://m.edsoo.ru/36d2a371
https://m.edsoo.ru/393f2333
https://m.edsoo.ru/32379174
https://m.edsoo.ru/6cbedadd

MTOMOIUIbIO BEIOOPOUHBIX
XapaKTePUCTUK
OneHuBaHue BEpOSTHOCTEN
cOOBITHH TIO BRIOOPKE

https://m.edsoo.ru/b52ac466

10

Cratuctnueckas runoresa.
IIpoBepka IpOCTEUIINX THIIOTES C
IIOMOLIBIO CBOMCTB MU3y4EHHBIX
pacrpeeneHuin

CratucTtuueckas runoresa.
[IpoBepka npoCTEUILINX TUIIOTES C
ITIOMOILBIO CBOMCTB U3YYEHHBIX
pacrpeeneHui

https://m.edsoo.ru/adb221dc

https://m.eds00.ru/64367654

11

[IpakTnueckas padbota ¢
MCIIOJIb30BAaHUEM JJIEKTPOHHBIX
TadJIHI

https://m.edsoo.ru/d194e88b

12

13

[IpuMmeps! HEpepBIBHBIX
ClIy4alHbIX BennyuH. OyHKIuUsA
IJIOTHOCTH BEPOSITHOCTH

PaBHOMEpHOE pactipeneneHue.
[Ipumepsl 3aa4, MPUBOAAIINX K
IMOKa3aTCJIbHOMY U K
HOPMaJIbBHOMY PacCIpeIeICHUSIM

https://m.edso0.ru/2753aa8f

https://m.edsoo.ru/2f796¢clb

14

CDYHKI_II/ISI IIJIOTHOCTH
BEPOATHOCTHU IMOKA3ATCIIBHOT'O
pacnpeaciiCHuA

https://m.edsoo.ru/77b5f81d

15

CDYHKI_II/ISI IIJIOTHOCTH
BEPOATHOCTU HOPMAJIBHOT'O
pacnpeaciiCHuA

https://m.edsoo.ru/fc4f2b93

16

[TocnenoBarenbHOCTh OIMHOYHBIX
HE3aBUCHUMBIX coObITHI. [IpuMep
3a7a4M, OPUBOASALIEN K
pacnpenenenuro Ilyaccona

https://m.edso0.ru/bb3433c3



https://m.edsoo.ru/b52ac466
https://m.edsoo.ru/adb221dc
https://m.edsoo.ru/64367654
https://m.edsoo.ru/d194e88b
https://m.edsoo.ru/2753aa8f
https://m.edsoo.ru/2f796c1b
https://m.edsoo.ru/77b5f81d
https://m.edsoo.ru/fc4f2b93
https://m.edsoo.ru/bb3433c3

17

[IpakTnueckas padbota ¢
MCIOJIb30BaHNUEM JIEKTPOHHBIX
TalJInI

https://m.edsoo.ru/f4f776b7

18

KoBapuanus aByx ciydailHbIX
BenmmunH. Koo duument
KOppeJsIun

https://m.eds00.ru/538cc254

19

20

CoBMecTHBIEC HAOIOACHUS JIBYX
BEJIMYHMH

Bri6opounsiii k03 dunment
KOppEJSIuU

https://m.edsoo.ru/daf287de

https://m.edso0.ru/14775cc3

21

Paznuune mexay nuHeHON
CBSA3BIO U IPUYUHHO-
CIIE[ICTBEHHOH CBS3BLIO

https://m.edso0.ru/18cc149f

22

JInnelinas perpeccus

https://m.edsoo.ru/dc7227b6

23

[IpakTuueckas pabota c
WCIIOJIb30BAaHUEM JIEKTPOHHBIX
TaOJIAILL

https://m.edsoo.ru/d3c4367f

24

[IpeacraBnenune n1aHHbBIX C
MTOMOIIIBIO TAOJIUIT U JTUATPAMM,
oImucaTeabHast CTaTUCTHKA

https://m.edsoo.ru/c8755b54

25

26

27

OnbITHI ¢ PABHOBO3MOXHBIMU
3JI€MEHTAPHBIMUA COOBITUSIMHU

Brrunciienne BeposiTHOCTEM
COOBITHH C IPUMEHEHUEM
hopmyn

Brrunciienne BeposiTHOCTEM
COOBITHI C IPUMEHEHUEM
rpaduyecKuX METO/I0B:
KOOpJAMHATHAS TpsiMasi, 1epeBo,
nuarpamma Ditnepa

https://m.edso0.ru/da6d9525

https://m.edsoo.ru/4al1f5d68

https://m.edsoo.ru/c124269b

28

CrnyuaiiHble BEIMUUHBI U
pacnpeneneHus

https://m.edso0.ru/612166d2
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29

30

Matemaruueckoe 0xKHIaHue
CIIy4aiiHOM BEJITUYUHBI
MareMatruueckoe 0KuIaHue
CIIy4aiiHOUM BEJTUYUHBI

https://m.edso0.ru/4489a645

https://m.edso0.ru/971a5¢c33

31

32

33

34

KonrtponsHas pabora:
"BeposiTHOCTB U cTaTucTuka"

Brrunciienue BeposiTHOCTEM
COOBITUH C TPUMEHEHUEM
dbopMyIt 1 TpadUIECKUX METOIOB

Brrunciienue BepossiTHOCTER
COOBITHH C TPUMEHEHUEM
dbopMyIt 1 TpadUIECKUX METOIOB

CrnyuaiiHble BEIMUUHBI U
pacnpeneseHus.
MaremaTnueckoe 0XKHUIaHNue
CIIy4aiiHON BEJTUYUHBI

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34

https://m.edso0.ru/7¢3953e4

https://m.edso0.ru/82aad161

https://m.edsoo.ru/acd7bf63

https://m.edsoo.ru/fe15c66b



https://m.edsoo.ru/4489a645
https://m.edsoo.ru/971a5c33
https://m.edsoo.ru/7c3953e4
https://m.edsoo.ru/82aad161
https://m.edsoo.ru/acd7bf63
https://m.edsoo.ru/fe15c66b

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
TR IIpoBepsiembie NpelMeTHbIe Pe3y.IbTaThl 0CBOEHUs! 0CHOBHOI
ey 0o0pa3oBaTeJIbHOM MPOrPAMMBbI CpeIHEro 001ero odpa3oBaHusi
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 Yurath U CTPOUTH TAOJIULIBI U JUATPAMMBbI
6.2 OnepupoBaTh NOHATHSAMH: CpeAHee apudMeThdeckoe, MeauaHa,
HauOoJIbllIee, HAUMEHbIIIee 3HAUeHUE, pa3MaxX MacCUBa YMCIIOBBIX JAaHHbBIX
OrnepupoBaTh MOHIATHAMU: CIIYYaHHBIN SKCIIEPUMEHT (OIBIT) U CIIydaiiHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HCXOM) CIy4ailHOTO
6.3 OMbITa; HAXOJIUTh BEPOSTHOCTH B OMNBITaX C PAaBHOBO3MOXKHBIMH
CITy9aifHBIMU COOBITUSIMHU, HAXOIUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIyYalHBIX SKCIIEPUMEHTAX
Haxomute u ¢dopMynupoBaTth COOBITHS: TMEpeceueHue U OObeIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXKHOE ITAaHHOMY COOBITHIO;
MOJIb30BAaThCA  JUarpamMmamMu  OJinepa u  GOpPMYIOM  CIOKEHUS
BEPOSATHOCTEH MPH PEIICHUU 337124
OnepupoBaTh MNOHATUSMU: YCJIOBHAasT BEPOATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOAUTH BEPOSITHOCTU C IOMOIIbIO IPAaBHJIA YMHOXEHHUS, C
MOMOIIIBIO IepeBa CIy4aiHOTO OIbITa
6.6 [TpumeHsTh KOMOMHATOPHOE MIPABHIIIO YMHOKEHUS TIPU PEIICHUH 3aa4
OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3ABUCUMbIEC UCIIBITAHUS, CEPUs
6.7 WCIIBITAaHUH, yCTIeX U Hey/laa; HaXOJUTh BEPOATHOCTH coOBbITHI B cepuu
HE3aBUCUMBIX HCHBITAHWM JO MEPBOro yclexa, HaXOAWTb BEPOSITHOCTU
coObITHI B cepuu uctibiTanuii bepnymnu
6.8 OnepHpOBaTli NOHATUSMU: CilydallHas BeJIMYMHA, paclpeleieHne
BEPOSITHOCTEM, TMarpaMma pacrpeaeieHus
11 KJIACC
Kon .
T IIpoBepsiembie NpeMeTHbIE Pe3yabTaTbl 0CBOEHHs 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHus
pe3yJbTara
5 Teopust BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHMBaTh  BEpPOSITHOCTH  3HAUEHUW  CIy4yallHOM  BEJIMUMHBIIO
pacnpeieNIeHUI0 WK C TOMOUIbIO AHarpaMm
OnepupoBaTh TOHATHEM MATEMATUYECKOTO OXHUIAHUS, TPUBOJHTH
59 MIPUMEPHI TOTO, KaK IPUMEHSIETCSI MAaTEMaTHUYECKOE OKUAAHUE CIIydaitHOM
BEIIMYMHBI, HAXOJUTh MATEMATHYECKOE OXHUJAaHWE TI0 JIaHHOMY
pacnpeneneHuIo
5.3 HmeTh mpesicTaBieHre 0 3aKOHE OOJIBIINUX YHCET
54 NMetpb npeacTaBiaeHue 0 HOPMaJIbHOM paclpeiesieHun




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
6 Teopus BEpOATHOCTEN U CTATHUCTHKA
[IpencraBnenre JaHHBIX € MOMoOIIb0 Tabmuun W guarpamm.  Cpennee
6.1 apudmernueckoe, MenuaHa, HauOoOIbIIee W HAaUMEHBINEC 3HAYCHHUS, pa3Max,
JUCTIepCHUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnydaifHple JKCIIEPUMEHTHI (OIBITBI) M CIy4ailHbIe COOBITHS. DJEeMEHTapHBIC
coOwiTust (Ucxoxabl). BeposTHOCTH ciydaitHOro coOBITHS. BIU30CTh YaCTOTHIM
6.2 = BepoaTHOCTH cOObITHH. Ciy4ailHble OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH. BeposITHOCTH COOBITHIA B OTIBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMH
63 Onepauuu Hax COOBITUAMHU: TIEpecedeHHe, OObEAMHEHHE, IPOTHUBOIOIOKHBIC
coObITHs. [lnarpammbl Ditnepa. @opMyiia ClIOKEHUsS] BEpOITHOCTEH
6.4 YcnoBHas  BEpOSATHOCTb. YMHOXKEHHME BEpPOATHOCTEH. [lepeBo  cirydailHOro
skcriepuMenTa. @opmyna nojaHou BeposTHOCTH. HezaBucuMble coObITHS
65 KomOunatopaoe mnpaBwio ymHOXeHus. [lepecraHoBku u Qakrtopuan. Ywucio
couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa
bunapubplii cnyuyaiiHeli ONBIT (MCOBITAaHUE), YCIeX W Heynadya. HesaBucumbie
6.6  wucneitanms. Cepust HE3aBUCHUMBIX HCOBITAaHWHA 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX HCTbITaHUN bepHymium
6.7 Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMma pacrpezesneHus.
[Ipumepsl pacnpesiesieHuii, B TOM YHCIIe T€OMETPUUYECKOEH OMHOMUAIbHOE
11 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAECPKAHUS
5 Teopus BEposITHOCTEN M CTATUCTHKA
UucnoBble XapaKTEPUCTHKU CIy4YalHBIX BEIMUYMH: MaTEMaTHYECKOE OKHIAHUE,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE. [[puMepsl IpUMEHEHHs] MaTEMaTUYECKOTO
51 OKUJaHMs, B TOM UYHMCIIE B 3a/Jadax W3 MOBCEAHEBHOM >KM3HM. MaremaTHueckoe
OKMJIaHWE OWHApPHOW CIydyalHOW BETWYMHBI. MaTeMaThyecKoe OXKHJIaHHE CYMMBbI
CIIy4alHBIX BEJIMYMH. MaTeMaTHUeCKOe OKUAAHUE U TUCTIEPCUS TEOMETPUUECKOTO
1 OMHOMHUAJIBHOTO pacIpeieIeHH
59 3aKoH O0NBIINX HHCEI M €r0 POk B Hayke, IPUPOJE 1 obecTBe. Bri6opouHslii
METOJ UCCIIEIOBAaHUI
[IpuMepsl HENmpepbIBHBIX  CIydalHbIX BenWuuH. lloHATHE O IIOTHOCTH
5.3 pacnpeznenenus. 3ajauu, IpUBOAIINE K HOPMaJIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMAJIbHOM pacIpeaesICHUN




ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIeMOro
TpeOoOBaHMSI

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
0o0pa3oBaHus

BnageHne MeromamMm J0OKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOopMyIHpOBaTh U ONEPUPOBATh MOHATHIMU: ONpEACIICHHE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYITHUPOBATH
00paTHOE W HPOTUBOIOJIOXKHOE YTBEPXKJIEHHUE, NMPUBOIAUTH HMPUMEPHI U
KOHTPIIPUMEPBI, HCIOIb30BaTh METOJ MaTEeMaTHMUECKONM WHIYKIIMH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHWS IIpU pEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOKECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUsS PEAJIBHBIX ITPOLIECCOB U SBJICHUH U NIPU PELICHUU
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIIEepUPOBATh MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl Pa3IUYHBIMH
crioco0amu; UCIOJIb30BaTh I'padbl MPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM M10Ka3aTesleM, KOPEHb HaTypaJlbHON CTENEHH, CTEIEHb
C palMOHAJIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
rokasaresnemM, Jorapugm uuciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
palMOHAIbHBIX, JEHCTBUTENBHBIX UYHCEI; YMEHHE MHCIIOJIb30BaTh
NpPU3HAKU JEIMMOCTH, HAUMEHBIIUN OOLIMI NETUTeNh U HauMEHbIIee
oO1iee kpaTHOe, anroput™ EBKiMaa npu petieHnu 3a1ad; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMM  CUHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHAIbHBIX
BBIPQXCHUI; YMEHHUE OIEpUPOBATH MOHATHSIMM: IOCIEI0BATENBHOCTD,
apu@meTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccusi, 0eCKOHEUHO
yObIBaloIasi  reoMeTpuueckass  Mporpeccus; yMEHHE  3a]laBaThb
MOCJIeZI0BATENBHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX (HOPMYIL;
YMEHHE ONEPUPOBATH MOHATHUAMU: KOMIUIEKCHOE UYHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO Yucia, popma
3aliCH KOMIUIEKCHBIX 4KceN (F€OMETpUUYecKas, TPUTOHOMETPUYECKas U
anreOpanveckas); yMeTh MPOHW3BOAUTH apuU(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJaMM; IPUBOJIUTH TPUMEPHI  HCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATH NMOHATHAMU: MaTpuma 2xX2 u 3%3,
ONPEAEINTEND MAaTPUILIbl, TEOMETPUUYECKUI CMBICIT ONPEAEITUTEINS

YMeHne ornepupoBaTh MOHATHSMU: pallMOHAIBHBIC, WPPAIIMOHAIBHEIE,
MOKa3aTelbHbIe, CTENEHHBIE, Jorapu(Muueckue, TPUTOHOMETPHUIECKHE
YpaBHEHUsS W HEPABEHCTBA, WX CHCTEMBI, yMEHHE OIEepPUPOBATh
MOHITHSIMH: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHHWH M HEPABEHCTB, PaBHOCHUIBLHOCTDH




YpaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMbl C IOMOIIBIO PA3IMYHBIX NPUEMOB; pelIaTh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSThH
YpaBHEHUsI, HEPABEHCTBA, WX CUCTEMBI JIJISl PEIICHUS] MaTeMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM KU3HU

VYMeHHe omnepupoBaTh MOHATHAMHU: (YHKIHSA, UYETHOCTh (YHKIIHH,
HNEPUOIMYHOCTh (DYHKIIMU, OTPAaHHYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKIMH, SKcTpeMyM (QyHKIMHM, HanOOJbIIee U HAaNMEHbIICE 3HAUCHHS
(GyHKIMU Ha IPOMEXKYTKE, HeTIpepbIBHAS (DYHKIMS, aCUMIITOTHI rpaduka
(GyHKIMH, TIepBas ¥ BTOpasi MPOU3BOIHAS (QYHKIIMH, TEOMETPHUCCKUN U
¢u3nvecKuil CMBICIT TPOM3BOJIHOW, IEpBOOOpa3Hasi, ONpeaAeIEHHBINA
UHTErpajl; yMEHHE HaXOAWUTh AaCHMITOTHI rpaduka (YHKIHH; yYMEHUE
BBIYUCIISAT  NPOU3BOAHBIE CYMMBI, TIPOM3BEIEHHS, YaCTHOTO H
KOMITO3UIIMN (DYHKIMH, HAXOJUTh YpaBHEHHE KacaTeJIbHOH K rpaduky
(GyHKIMU; YMEHHE HaXOIUTh IMPOW3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE WCIIOIb30BaTh IPOU3BOJHYIO Ul HCCICAOBaHMS (DYHKIIHIA,
HaXOJUTh HaWOOJBIINE W HAMMEHBIIWE 3HAueHUsS (DYHKIHI; CTPOUTH
rpaduky MHOTOYICHOB C MCIIOJIb30BAHUEM allapaTa MaTeMaTHYECKOTO
aHaM3a; TMPUMEHATh NPOM3BOIHYIO JUISI HAXOXKACHUS HAWIYUIIETO
peuIeHus] B MPUKIATHBIX, B TOM YHCJIE COIMATbHO-KOHOMUYECKUX MU
¢u3nUecKux 3a/1a4ax; HAXOIUTh IJIOMIATN U 00BEMBI GUTYP C TIOMOIIBIO
UHTErpaja; MpUBOJUTHh MPUMEPHl MATEMATHYECKOTO MOJEIUPOBAHHUS C
noMoIIbio AudQepeHnrnanbHbIX ypaBHEHUH

YMmenune omepupoBaTh THOHATHSAME: rpaduk (yHKIHH, oOpaTHas
GbyHKUus, KOMIO3ULIMA (GYHKUUH, JUHEHHas (QyHKIUsS, KBaJIpaTH4HAs
byHKIMS, panmoHanbHas byHKIMS, CTEIECHHAas GbyHKIMS,
TPUTOHOMETpUUYECKHE  (YHKLUUH, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas QyHKIMHM;, YMEHUE
CTPOUTH TpapUKH H3YyYEHHBIX (YHKIMH, BBIIOJIHATH MpPeoOpa3OBaHUs
rpauKoB PYHKIMH, HCIIOIB30BATh IPpadUKH I U3YUEHUS MTPOLIECCOB U
3aBUCUMOCTEH, NP PELICeHNHU 3aJad U3 APYrMX y4eOHBIX NMPEeIMETOB U
3aJ1a4 U3 peaNbHOM KU3HU; BBIpAXaTh (OpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U rpauKu PyHKIUH AJ1s1 pereHus
YpaBHEHUH, HEPaBEHCTB W 3aJad C MapaMeTpaMy; H300pakaThb Ha
KOOpPJAMHATHOM INIOCKOCTU MHOYKECTBA PEILICHNUN YPaBHEHHH, HEPABEHCTB
U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4d U3 00JIaCTH YNpaBJICHUS JIUYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIATh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIIOBHIO 3aJa4H, MCCIENOBATh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IMPaBJAONOJO0OHOCTh pE3yJIbTaTOB; YMEHHE MOJEINPOBATh
pealbHBIE CUTyallud Ha S3BIKE MATEMAaTHUKH; COCTABISATH BBIPAKCHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl [0 YCJIOBHIO 33]1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMeHne onepupoBaTh HOHSATHAMH: CpeiHee apu(METHIECKoe, MeInaHa,
HauOoJIpIIIee U HAaMMEHbIlIee 3HAYSHUS, pa3Max, JUCTIePCHsl, CTaHAAPTHOE
OTKJIOHEHHE YHCIOBOTO HabOpa; YMEHUE M3BJIEKATh, HHTEPIPETUPOBATH
uH(OpMaLKIO, IPEJICTABICHHYIO B TAOIHUIIAX, HA JUarpaMMmax, rpadukax,
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OTPaXXAIOLIYIO CBOMCTBA PeabHBIX MPOIECCOB U SBJICHUH; IPECTABIAThH
uHPOpPMALIMIO C TOMOIIBIO TaONWIl W JHarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKHE TaHHBIC, B TOM YHUCIE C NMPHUMEHEHUEM TIpadHuecKuX
MCTOOB U 3JICKTPOHHBIX CPCIACTB; Fpa(l)I/I‘IeCKI/I Hnuccieca10BaTb COBMCCTHBIC
HAOMIONEHNS C TIOMOINBIO JHMarpaMM pacCeMBaHHMS W JIMHEWHOMN
perpeccuun

YMeHue onepupoBarh IOHATUAMM: CIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GopMynbl CIOXKEHUS M YMHOXKEHHUs BEpOSITHOCTEH, (OpMylly IMOJHOH
BEPOSATHOCTH, (hopmyiny bepryinn, komOuHaTopHbIe HaKThl U HOPMYIIBI;
OLICHUBATb BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBAThH
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OXKUAAaHUE, IUCIepCUuss M CTaHIApPTHOE OTKJIOHEHHE
CIlydallHOW BEJNWYMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpeNeIeHUud Ui
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIECIOBAHUHN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX U OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHSATh KOMOMHATOPHBIE (DAKThI M PACCYKICHHS ISl PELICHUS 3a/1a4;
OLICHUBaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh
BEPOSTHOCTHYIO MOJIEIb M MHTEPIPETHUPOBATH OJTYYCHHBIA PE3YJIbTAT

YMeHune onepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIUIA, IUIOCKHM Yrod,
JBYT'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA MpsMBIE,
MapaJuIeJIbHOCTh U NEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IHPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSTHUE MEKy IUNIOCKOCTSIMH; YMEHHUE MCII0JIb30BaTh IIPH
pelIeHUH 3a7ay U3y4YeHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H
BEJIMYMH, PEIIATh CBSA3aHHBIE C HUMU IPAKTUYECKUE 3a/1a4U

YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuna, (urypa M MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb chepsl, TIONAIb
MOBEPXHOCTH MHPAaMUIbI, MPU3MBI, KOHYycCa, MUIWHApPA, 00bEM Kyoda,
MMpAMOYTOJIBHOI'O IMapauICICIIuneaa, MmUpaMuabl, MpPU3MblI, OUJIHWHIpPA,
KOHYyca, mapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U IWIMHIPA,
napajyielbHble OCH WJIM OCHOBaHHMIO, CEUYCHHE IIapa, IUIOCKOCTh,
Kacaromasicss cepbl, IIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (QUTYpPbl U TOBEPXHOCTH
BpAIllEHUsI, UX CEYCHHUS, B TOM YHCIIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITEEHO
(dbopMyIMpOBaTH ONpEAETICHU U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
0 CBOWMCTBax W MPHU3HAKAX F€OMETPUYECKUX (PHUTYp, 0OOCHOBHIBATH WIIH




OnpoBepraTh MUX; YMEHHE MPOBOAMTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TMPU3HAKAM, BBITIOIHATH HEOOXOAMMEIE JTOTIOJHUTEILHBIC
MOCTPOCHHUS

11

YMeHue omnepupoBaTh MOHATUSMH: JBW)KEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuE TOA00MS, TMOM00HBIE (GUTYPBI; YMEHHE
pacrmo3HaBaTh paBHBIC U MOAOOHBIC (UTYPHI, B TOM YHUCIIEC B TPUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOJIh30BATh T€OMETPUYCCKAE OTHOIICHHUSI
MIPH PEIICHHUH 33/1a4; HAXOUTh TEOMETPUICCKUE BETHUMHBI (JJTHHA, YTOJI,
I0Iaab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX YU4ECOHBIX IPEIMETOB H
U3 peallbHOW XKU3HW; YMEHHE BBIUYUCIATH T'€OMETPHUUYECKUE BEITHMUUHBI
(MHA, yroi, IUIOIAAb, OOBEM, IJIOMIAh MOBEPXHOCTH), UCHOJIB3Ys
W3YYCHHbIE (OPMYJIBI U METOJBI, B TOM YHCJE: IJIONIAh MOBEPXHOCTH
UpaMUIbl, TIPU3MbI, KOHYCA, [HJIMHIPA, IUIomaas chepbl, 00béM Kyoa,
PSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,
KOHYCa, [l1apa; YMEHUE HaXOJUTh OTHOIICHHE 00BbEMOB MOT00HBIX HUTYD
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VYMeHue onepupoBaTh NOHATUAMHU: NIPAMOYTOJIbHASL CUCTEMA KOOpAUHAT,
BEKTOP, KOOpAMHATBl TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpa Ha YHUCIO, PA3JIOKEHHE BEKTopa o 6aswucy,
CKaJsIPHOE IPOM3BEICHHUE, BEKTOPHOE IPOM3BEICHHUE, YIOJI MEXKIY
BEKTOPAMM; YMEHHUE HUCIIOJIB30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOJ
JUIsL pEeLIeHMs] TeOMETPUYECKMX 3ajad M 3a7ad JAPYTUxX Yy4eOHbIX
IIPEIMETOB

13

VYMeHue BbIOMpaTh MOAXOJAIMMI METOJN Ul pellieHHs 3a/lauu;
[IOHUMAaHNE 3HAYUMOCTHM MAaTEMaTUKH B M3Y4YEHHM IPUPOJIHBIX U
OOIIECTBEHHBIX NPOIIECCOB U  SBJIEHHUI; yMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE, YMEHWE IPHUBOIMTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHMCKOM M  MHUPOBOU
MaTE€MaTU4YeCKON HayKu

INEPEYEHbB 2JIEMEHTOB COAEPKXAHMUSA, TIPOBEPAEMBIX HA EI'3 110

MATEMATHUKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna 1 BBIYUCIEHUS

11 Hatypanbnble u nensie yncina. [I[pu3Haky 1eNMMOCTH LEIBIX YHACEN

12 Parmonanbheie  uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE JAPOOH, TPOLIEHTHI,
OecKOHEeYHbIEe IEpUOANYECKHE ApOodH

13 ApudpmeTnueckuii KOpEHE HaTypaJIbHOH cTeneHu. JlelicTBus ¢ apupMeTHIeCKUMHU
KOPHSIMH HaTypAJIbHON CTENEHU

14 Crenenp ¢ nenbiM mnokaszateneM. CTeNeHb C palUOHAIBHBIM IOKA3aTEIIEM.
CaoiicTBa cTeneHu

15 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
apKTaHI'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudm ymcna. JlecaTuuHble U HaTypajibHbIE JOrapu(MbI
JleiicTBuTenbHbIE 4YHCIAa. ApuUMETHYECKHE oOmepanuu ¢ JeHCTBUTEIbHBIMU

1.7 yuciaamu. [IpuOmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPHUKHIKA U
OLICHKA PE3yJIbTATa BHIYUCICHUI

1.8 [IpeobOpaszoBanme BeIpaKeHUN




1.9

KomMmiiekcHble yncia

2 YpaBHEeHUs U HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIMOHATILHBIC YPAaBHECHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpuyeckue ypaBHECHUS
2.4 [Toka3zaTenbHbIE U JOrapUPMHUUECKHE YPABHEHHS
2.5 Lenbie u 1pOOHO-paAIIIOHAIEHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMpl U COBOKYITHOCTH YPAaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbI JIMHEWHBIX ypaBHEeHUH. OnpeaenuTelb MaTPUILIbI
3 OyHKIMH U TpaduKu
31 Oyukuwms, crnocoOsl 3amanus GyHkuuu. ['paduk dynkuuu. B3anmHo oOparHbie
¢dbyakun. UérHeie u HeuéTHBIE QyHKmH. [lepuomuueckue GyHkunm
OOnacTh ompene’cHusT WU MHOXKECTBO 3HaueHW Qynkumu. Hymm dyHkmum.
39 [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
MakcuMymMbl 1 MUHUMYMBI (yHKIUH. HaumOoibliee W HaWMEHbIEE 3HAYCHUC
(GYHKIIMN Ha IPOMEKYTKE
33 Crenennas ¢yHKIHMS C HaTypalbHBIM M ILIENbIM TMOKa3aTeneM. EE cBoiicTBa u
rpacduk. CoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIIUH, X CBOMCTBA U TpadUKH
36 Touku pa3psiBa. AcumnToTel rpadukoB ¢yHknuil. CpoiicTBa  (GYHKIHIA,
HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
3.8 Apudmerrdeckas U reoMeTpudeckas mporpeccun. @opmyia CI0KHBIX TIPOIEHTOB
4 Havana marematuueckoro ananmsa
4.1 ITpousBosaHas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (PYHKITHIA
[IpumeHeHne MPOU3BOMHON K HCCIENOBaHHIO (YHKIUH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HaunOoIbIIero 1 HAaMMEHbBIIEro 3Ha4eHUs (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBoobOpaznas. MuTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnwucarenpHas CTATHCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMbIe U TUNIOCKOCTH B MIPOCTPAHCTBE




7.3

MHoOrorpaHHuKu

7.4

Tenau IOBEPXHOCTHU BpaAILICHUA

7.5

KoopauHaTsl 1 BEKTOPBI




YUYEBHO-METOANUYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA
1. W.P.Bwicouku#i, UW.B. SImenko (moxg pen. MW. B. Slmenko) «Maremaruka.
BepositHocTs 1 cratuctuka. 10—11 xmaccel. ba3oBblii M yriayOn€HHBIA ypOBHU
Axunonepnoe o6mectBo «M3narenberBo «lIpocsenienue
METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
1. Marematuka. BepostHocTh u cratuctuka. 10—11 kmaccel. ba3oBbiii u yriyOn€éHHbIN
ypoBHU. Meronudyeckoe TMocoOue [uisi  yduTens. AKIUOHEpHOE OOIIeCTBO
«M3narenbcTBO «lIpocBemenue»
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
1. bubmuoreka IOK https://m.edsoo.ru/7f415b90
2. OTkphITHINA OaHk 3aganuii EI'D:
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
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