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HHOACHUTEJIbBHASA 3AIINCKA

Pabouas nporpamma yueb6HOro Kypca « BeposiTHOCT U cTaTHCcTHKa» pa3paboTaHa Ha OCHOBE CIEAYIOLINX
JIOKYMEHTOB:

- @I'OC COO, ytB. npukazom Munobpuayku P® ot 17.05.2012 Ne 413 ¢ u3m. ot 12.08.2022 Ne
732 (B NEUCTBYIOIICH pEIAKIIHH );

- [Ipukaza Munnpocsemenus Poccun ot 19.03.2024 N 171 «O BHeCeHHH U3MEHEHUI B HEKOTOPHIE
npuka3sl MuHHcTepcTBa TpocBenieHuss Poccuiickoit  ®Depepammu, Kacaromecs — (eaepaibHBIX
o0pa3oBaTeNbHBIX MPOrpaMM HadadbHOTO 00IIero oOpa3oBaHHs, OCHOBHOTO OOIIero oOpa3oBaHUS U
CpeIHero o0IIero 00pa3oBaHus»;

- [Tpukaza Munnpocsemenus Poccuu ot 09.10.2024 Ne 704 «O BHeCeHUN U3MEHEHUN B HEKOTOPHIE
npuka3sl  MuHucTepceTBa mpocBemnieHus Poccuiickoit  ®enepanuu, Kacarommecs —(eaepanbHbIX
00pa3oBaTeNbHBIX TPOrPaMM HAYAIBHOTO O00IIero o0pa3oBaHWs, OCHOBHOTO OOIIEero oOpa3oBaHUS W
cpeaHero o0IIero oopa3oBaHus;

- [Ipuxaza Munnpocsemenus Poccun ot 08.10.2025 Ne 729 «O BHeceHUM U3MEHEHUI B HEKOTOPBIE
npuka3sl MuHHCTEpCTBa 0Opa3oBanus U Hayku Poccuiickoit denepaniuu 1 MUHHCTEPCTBA IPOCBEIICHUS
Poccuiickoii @enepanuu, Kacaromuecs: (eaepabHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTaHIAPTOB
HAYaJIbHOTO 00IIEro, OCHOBHOT'O 00111ero 00pa3oBaHus U CpeIHEro o0IIero 00pa3o0BaHU»;

— IIpukaza MunucrepctBa npocsemenus Poccuiickoir @enepanuu ot 10.11.2025 Ne 808 «O
BHECEHUHM M3MEHEHHMI B HEKOTOpbIE MpuKa3bl MuHucTtepcTBa mpocpenieHus Poccuiickoin deneparuu,
Kacaromuecs: eiepaibHbIX 00pa30BaTeNbHBIX MPOTPaMM HA4aJIbHOTO 00I1Iero oOpa3oBaHus, OCHOBHOTO
o01rero 0Opa3oBaHus U CPEIHETO OOIIETO 00pa30BaHMSI,;

— ®OII COO, yrBepxkaénHoi mpukazoM Munucrepctsa npocsemeHuss PO ot 18.05.2023 Ne 371 (c
obHoBienueM ot 12.07.2023 Ne 74228);

— [Tonoxxenus o pabounx mporpaMmax ydeOHBIX MPEIMETOB, yIeOHBIX KypCOB (B TOM YHCIIE KYPCOB
BHEYPOUYHOU JEATEIBHOCTH), YICOHBIX MOIYJICH, pa3pabaTeiBaeMbIx Ha ocHOBE 00HOBICHHBIX PI'OC u B
COOTBETCTBUU C TpeboBaHusMu @DenepalibHBIX 00pa30BaTENBHBIX MPOrPaMM HAYalIbHOTO OOIIEro,
OCHOBHOT0 00111eT0, CpeaHero obmero oopazoBanus oT 16 urons 2025 1. Ne 25 (mpuka3 ot 16.06.2025 Ne
107-0).

O0mas XxapaKkTepuCTHKA y4eOHOr0 Kypca

VYueOHbIii Kypc «BepoATHOCTP M CTAaTHUCTHKa» YIIyOJIEHHOTO YpPOBHS SBISETCS TPOIODKEHHEM H
pa3sBUTHEM OJHOMMEHHOro Y4eOHOro Kypca YINIyOJIEHHOTO YPOBHS Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus. Y4eOHBI Kypc TMpemHa3HadyeH Ui (popMUpOBaHUS Yy OOYYaIOUIMXCS CTaTUCTHYECKOU
KYJITYpbl U TIOHUMAHUS POJIM TEOPUHU BEPOSTHOCTEH KaK MAaTeMAaTHYECKOTO MHCTPYMEHTA JUIsl U3yUeHHUS
CIIy4aliHbIX COOBITHH, BEJMYMH U TpoleccoB. [Ipm u3yuyeHMH Kypca 0OOramaroTcsi MpeicTaBIICHUS
00yyaromuxcss 0 METOAAX HCCIIEAOBAaHUS M3MEHYMBOTO MHUPA, pa3BUBAETCS MOHMMaHHE 3HAYUMOCTU U
OOIIHOCTH MaTeMaTHYECKNX METOJIOB IMO3HAHMS KaK HEOThEMJIEMOM 4acTH COBPEMEHHOTO €CTECTBEHHO-
HaYYHOT'O MUPOBO33PEHHUS.

Copneprxanne ydeOHOTO Kypca HAlpaBICHO Ha 3aKpeIuieHHe 3HAHWH, NMOJYYSHHBIX NMPU M3YYCHUU Kypca
Ha YpOBHE OCHOBHOTI'0 0O0IIero o0pa3oBaHus, U Ha pa3BUTUE NMPEJCTABICHUN O CIy4alHBIX BEIMYUHAX U
B3aMMOCBSI35IX MEXIAy HUMH Ha BaXXHBIX NPUMEpaX, CIOKETHI KOTOPBIX MOYEPIHYTHI M3 OKPYKAIOIIETO
mupa. B pesynprare y oOyuarommxcs AODKHO chopMupoBaThCsl TNpeAcTaBieHue o Haubosee
YIOTPEOUTENBHBIX ¥  OOMIMX  MaTeMaTHYeCKHX  MOJEISIX, HCIOJB3yeMBIX  JJIsl  OMHCaHUs
AQHTPOIIOMETPUUYECKUX U JIeMOrpa)uiyecKUX BEIUYMH, MMOTPEIIHOCTEH B pasnyHble poja U3MEPEHUSX,



JUINTENILHOCTH 0e30TKa3HOM paboOThl TEXHHUUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUH H
MIPOIIECCOB B OOMIECTBE. YUEOHBIN KypC SIBISIETCS 0a30i JIT OCBOCHUS BEPOSITHOCTHO-CTATUCTHUYCCKUX
METO/OB, HEOOXOJMMBIX CIELHATUCTaM HE TOJbKO WHXKEHEPHBIX CIEIHaTbHOCTeH, HO TaKxke
COLMAIBHBIX M TICUXOJIOTHYECKUX, MOCKOJIBKY COBPEMEHHBIC OOIIECTBCHHbIE HAYKH B 3HAYHTEIBHOM
Mepe HMCIOJNIB3YIOT anmnapaT aHalin3a OOoJbIINX JaHHBIX. LIeHTpaabHyI0 4acTh y4eOHOTro Kypca 3aHUMAaeT
oOcyxaeHue 3akoHa OONpIIUX YHucel — (yHIAMEHTAJIBbHOTO 3aKOHA TPHUPOABI, HMEIOIIETO
MaTeMaTHUYeCcKyIo (hopManu3anuio.

B cooTBeTcTBUM ¢ yKa3aHHBIMHU LEISIMH B CTPYKType Y4eOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKA» Ha
yrIyOnE€HHOM YpOBHE BBIIEICHBI OCHOBHBIC COJAEp)KaTelbHble JMHUM: «CiydaiiHble COOBITHA U
BEPOSTHOCTH» U «CiTydaifHble BETMYUHBI U 3aKOH OOJBIITNX YHCEID).

[ToMrMO OCHOBHBIX JIMHUH B Y4e€OHBIN Kypc BKIIOUEHBI 3JIEMEHTHI TEOpUH I'pa)OB U TEOPUH MHOMKECTB,
HEOOXOIUMBIE JUIS TIOJIHOIIEHHOTO OCBOCHHUS MaTephaja JaHHOTO YYeOHOTO Kypca M CMEXKHBIX
MaTeMaTHYECKUX yUEOHBIX KypPCOB.

Copnepxanne nuHun «CrydaliHble COOBITHUSI M BEPOSTHOCTH» CIIYXKHUT OCHOBOM At (opMHpOBaHUS
NpeCTaBICHUN O pacHpe/eNieHMH BEpOSTHOCTEH MEXIy 3HAUYCHMSIMHU CIy4dalHBIX BeIMYMH. BakHyio
4acTh B OTOH COJEPKATENFHOW JIMHUHM 3aHUMAeT HM3YYCHHE TEOMETPUYECKOrO0 W OWHOMHAIBHOTO
pacmpesieieHnii U 3HaKOMCTBO C WX HENPEPHIBHBIMHU aHAJOTaMH — IOKa3aTeIbHbIM U HOPMAaTbHBIM
pacripeieIeHUsIMH.

Tembl, CBS3aHHBIE C HEMPEPHIBHBIMHU CIyYaWHBIMU BEIUYMHAMHU U pacTIpelelieHUsIMU, aKIEHTHPYIOT
BHUMaHHE OOYyYaroIUXCs Ha OMUCAHWU M W3YYCHUH CIYYalHBIX SBICHUH C MOMOIIBIO HETPEPHIBHBIX
¢yHkunii. OCHOBHOE BHUMaHHE yIEISE€TCS MOKAa3aTeIbHOMY M HOPMAJIbHOMY paclpe/ieieHUsIM.

B ydeOHOM Kypce mperycMaTpUBaeTCsl O3HAKOMHUTEIBHOE HW3yYEHHE CBSI3M MEXIy CIyJailHBIMH
BEJIMYMHAMU U ONHMCAHUE ITOM CBA3M C MOMOIIBI0 KOA((UIMEHTa KOPPEISIUH U €ro BbHIOOPOYHOTrO
aHayora. JTH JJIEMEHTHI COJICpP)KaHUs Pa3BUBAIOT TeMy «JlmarpaMMbl paccewBaHUs», U3yYCHHYIO Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs, © BO MHOT'OM OIUPAIOTCS HAa CBEACHUS M3 KYpPCOB aylreOpbl U
TCOMETPHH.

Emeé oauH »sIeMeHT cojaep)kaHHs, KOTOpPbIM TNpeasaraeTcss Ha O3HAKOMUTEIBHOM YpPOBHE —
MIOCJIEIOBATEIFHOCTD  CITyYaiHBIX HE3aBHCHMBIX COOBITHH, HACTYMAIONMX B EAWHUILY BpPEMEHH.
O3HakoMJIEHHE C paclpesie]IeHHEM BEpPOATHOCTEH KOJIMYECTBa TaKUX COOBITHH HOCHUT pa3BUBAIOIIMNA
XapakTep W SBISETCS aKTyaJlbHBIM Uil OyIaymmx aOWTYypHEHTOB, IIOCTYHAIOIIUX Ha ydYeOHbIC
CHENHATbHOCTH, CBSI3aHHbIE ¢ OOIIECTBEHHBIMHU HAyKaMH, IICUXOJIOTHEH U YIIPaBICHUEM.

YpoBeHb peanu3anuu pado4eil NporpaMmsl
o YriyOneHHbIi

MecT0 y4eOHOTr0 nmpeaMera B y4eOHOM IUIaHe HIKOJIbI
Ha m3ydenue yueOHOTO Kypca «BeposTHOCTh U CTAaTHCTHKA» Ha YIIIyOJIEHHOM YPOBHE OTBOIUTCS 68
yacoB: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 gac B Henemio).

Peanm3zanusi BOCIUTATEJIbHOI'0 MMOTEHIIHAIA
BocnurarenpHbIN IOTCHIINAJI y‘IG6HOFO Kypca «BCPOHTHOCTB " CTaTUCTHUKA» PCaIM3yCTCA UCPE3:

. MCIIONIb30BaHUE BOCIIUTATEIHHBIX BO3MOXKHOCTEH COJepKaHUsS yueOHOro MpeaMeTa JIjIsl CO3AaHUs
OJIaroMpUATHBIX YCIOBUHN ISl pa3BUTHS COIMATILHO 3HAYUMBIX OTHOIIICHUM IIKOJLHUKOB U TIPEK/IE BCETO
[EHHOCTHBIX OTHOIICHWH Yepe3 JAEMOHCTpPAli0 OOydYaromMMcs TMPUMEPOB  OTBETCTBEHHOTIO,
TPaXIAHCKOTO TIOBEJCHUS, TPOSBICHUS YCIOBEKONIOOUS ¥ JOOPOCEPIACYHOCTH, Uepe3 IMoadop
COOTBETCTBYIOIIUX TEKCTOB JIJIsl UYT€HUS, 3a]a4 JIJIsl peUIeHHs], MPOOJIEMHBIX CUTYAIHH 7151 0OCYKIEHHS B
KJ1acce;



. NPUMEHEHHE Ha YPOKE aJEKBATHBIX OCOOBIM IMOTPEOHOCTAM OOYyYAarOIIUMXCS U UX PeabHBIM
BO3MOXXHOCTSIM ()OpM OpraHu3alvu: TUAAKTHUYECKUX MaTepUajoB, CTUMYJIHPYIOMIUX MO3HABaTENbHYIO
MOTHUBAIMIO 00yYaOLINXCS;

. MpUBJIEYCHNE BHUMAaHHUS OOydalolUXcs K IEHHOCTHOMY AacleKTy H3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHu3anus UX paboOThl C IMOJydyaeMOH Ha YpPOKE COLMAIBbHO 3HAYMMOH HH(popmanuen -
MHUIMUPOBAHUE €€ OOCYXJIeHUS, BBICKA3bIBAaHUS OOYyYalOIIMMHUCA CBOETO MHEHHS IO €€ IOBOAY,
BBIPAOOTKH CBOETO K HEl OTHOIICHUS;

. WCIIOJIh30BaHUE HA YPOKE aJIeKBATHBIX KOMMYHHKATUBHBIX U KOMMYHHKAIITMOHHBIX (IIU(PPOBBIX)
TEXHOJIOTHIf;
. OpraHu3aIys B3aUMOIIOMOIIN 00yYarOIINXCS IPYT APYTY B paMKaxX ypPOUHOU JEATETLHOCTH.

Marematuka Wrpaer BaKHEHMIIyl0 posib B Hpolecce MNpoQOpHUEHTAUK IIKOJbHUKOB, IOMOTas
oTpeNeNUTh Hanbosiee moaxoasdue npodeccuoHanbuple MyTH pa3ButTus. IIpodopuenTanus Ha ypokax
«BeposATHOCTH M CTaTUCTHKE» SBISIETCS BaXXHBIM JJIEMEHTOM  00pa3oBaTENbHOTO  Ipolecca,
HalpaBJIeHHBIM Ha IMOMOIIb YyYalluMmcs B BblOope Oynaymieil mpodeccuu, CBsI3aHHON € MPUMEHEHHEM
MaTE€MaTHYECKUX 3HAHUM 1 HABBIKOB.

° Texnuueckue HanpaBieHus: byaymue nHxeHepbl, GU3UKU, XUMUKHU, TPOTPAMMUCTBI HYKIAAIOTCS
B INIyOOKOM TOHHMMAaHUU MAaTeMAaTHUKH JUIsl pacd€TOB M MPOEKTUPOBAHWU KOHCTPYKIUH, MpeacKazaHUuu
NOBEJICHUS 00BEKTOB U CpeJibl, Pa3paboTKe KOMIIBIOTEPHBIX MPOrPaMM U MPUIIOKESHUH.

° DOKoHOMHUYECKHE Tpodeccuu: AHaNIU3 PbIHKA, COCTaBJICHHWE (UHAHCOBBIX IJIAHOB, YIpaBJICHHE
pUCKaMHM HEBO3MOXHBI 0€3 MaTeMaTH4ecKoil MOATrOTOBKU. Byaymmm sKoHOMHCTaM, (HHAHCHUCTaM,
Oyxraiarepam HeoOXOAMMAa CIOCOOHOCTh CTPOUTh MPOTHO3bI, HHTEPIPETHUPOBATH CTATUCTUKY U
OLICHUBATh JKOHOMUYECKHE ITOKA3ATENH.

° Menauuuna u OGuosnorus: /laxe Bpauu U yu€Hble-OMOIOTH BBIHYK/IEHbI ONIEPUPOBATh YHCICHHBIMU
[IOKAa3aTeJIAMU  3[0pPOBbsl MAL[UECHTOB, PpE3yJbTaTaMHU AaHAIU30B, XapaKTEPUCTUKAMM JIEKAPCTBEHHBIX
[penapaToB U MEAUIIMHCKUX TIPUOOPOB.

° I'ymanurtapusie obnactu: W 371ech 3HaHHME MaTeMaTHKH Ba)XKHO, OCOOCHHO B HM3YYCHHHU
neMorpaduu, TICUXOJOTHUH, COLUOJOTUH, HCTOPUM, TI/I€ MPUMEHSIOTCS KOJIUYECTBEHHBIE METOIbI
UCCJIC0BAHUM U aHAJIN3a UICTOPUYECKUX 3aKOHOMEPHOCTEM.

Enunas Mmozens npoopueHTAIINH PeaTu3yeTcs Yepe3 CIeIyIONue TeMBL:

10 knmacc: BepossiTHOCTB cityyaitHOTO cOOBITHS. JlMcTiepcus U CTaHIaPTHOE OTKIIOHCHHE.

11 xmacc: OueHnBaHue BEpOATHOCTEH coObITHI 1O BBIOOpKE. PaBHOMepHOEe pacmpenenenue. [Ipumeps
3aJa4, IPUBOSIINX K MOKA3aTEIbHOMY U K HOPMaJIbHOMY paclpeleICHUSIM.

IInanupyemble pe3yJibTaThl 0CBOCHHS Y1eOHOI0 Kypca «BEPOSITHOCTh H CTATHCTHKA)
(Yriy0J/ieHHbIH YpOBeHb) HA YPOBHE CpPe/IHEro o011ero 0d0pa3oBaHus

JIMYHOCTHBIE pe3yJabTaThbl

1) rpakaaHCcKOro BOCIMTAHHUSA:

c(OPMHUPOBAHHOCTh T'PAXIAHCKOW MO3UIMH O0YyYarollerocsi Kak akKTMBHOTO M OTBETCTBEHHOI'O 4JICHA
poccuiickoro oOIecTBa, MpPeACTaBIeHUE O MaTEMaTHUYECKUX OCHOBaX (DYHKUIMOHMPOBAHMS Pa3IUYHBIX
CTPYKTYp, SBICHMH, MpOLeNyp TIpaxJaHCKOro ooOmiectBa (BBIOOPBI, ONPOCHl U APYyroe), yMeHHe
B3aI/IMOI[eI\/JICTBOBaTI) C CONHUAJIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX q)YHKIII/ISIMI/I W HAa3HAYCHUEM,

2) NIaTPHMOTHYECKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKTAHCKOW MICHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAILIEMY
POCCHICKOM MaTeMaTHKH, LEHHOCTHOE OTHOIIEHHWE K JOCTH)KEHUSIM POCCHUMCKMX MaTeMaTHKOB H
POCCUMCKOM MaTEMaTU4YECKOM IIKOJIbI, HCIIOIb30BAHHE OTUX JOCTH)KEHMM B JPYIrMX HayKax,
TEXHOJIOTHUSIX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:



OCO3HaHHE TyXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, C(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
ATHYECKOTO TIOBEJICHUS, CBS3aHHOTO C TMPAKTUYECKUM TPUMEHEHHEM JOCTIKCHHH HayKd |
JESITEIbHOCTBIO YY4EHOT0, OCO3HAHUE JINYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMYUBOTO OyAyIIero;

4) 3¢TeTUYECKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIIOUas ICTETUKY MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/lau, peleHUuH, PACCYKICHUN, BOCIPUHUMYHUBOCTh K MATEMATHYCCKUM acCIEeKTaM pPa3JINYHBIX BHUIOB
UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh yMEHHSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHWS B UWHTEpecax 3J0pOBOTO U
O6e3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (370pOBOE TMHTAHHUE,
cOaaHCUPOBAHHBIA PEXKUM 3aHATUA M OTIbIXa, PETyJsipHas (uU3MUYecKas aKTHUBHOCTB), (hHU3MUECKOE
COBEPIICHCTBOBAHHUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM IS TEIILHOCTHIO;

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTb K TpPYIdy, OCO3HAaHWE IICHHOCTH TPYJIOJIOOWS, WHTEpeC K pa3IudHbIM cdepam
npohecCHOHANBHOM e TEILHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIOKCHUSIMH, YMEHHE COBEPILIATh
OCO3HAHHBIM BBIOOp Oyaymed mnpodeccnr W pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TUTAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMAaTHMYECKOMY OOpa30BaHUI0O M caMOOOpa30BaHHUIO HA MPOTSKEHHUU
BCEH JKW3HHM, TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B PCIICHWH MPAKTUYECKHUX 3a7ad MATeMaTHYECKOMN
HaIpaBJIE€HHOCTH;

7) 3K0JIOTMYECKOr0 BOCIIUTAHMSI:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYyJIbTypbl, TMOHMMAaHHE BIUSHHUSI COIUAIBHO-YKOHOMHYECKHX
MPOIIECCOB HA COCTOSIHWE TPUPOJHON M COIMAIBHOM Cpeabl, OCO3HAHHE TIJIO0ATBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIeM, OpUEHTAIMs HAa TMPUMEHEHUE MAaTeMaTUISCKUX 3HAHWM ISl pElICHUs 3a/1a4y B
00J1aCTH OKpYXaloleld Cpelbl, TJIaHUPOBAHUE MOCTYIKOB M OIEHKH WX BO3MOJMKHBIX IOCIEICTBUI IS
OKPY’KaloIlleH cpeibl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKH W
00I1eCTBEHHOW MPAKTHKH, TOHUMaHUE MaTeMaTHYECKON HAYKH KaK cepbl YEIOBEUECKOU NeSITeIbHOCTH,
ATanoB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHUSL LUBUIIM3ALIMM, OBJIAJICHHE SI3BIKOM MAaTEMATHKU U
MaTeMaTUYeCKON KyJbTYpPOH KaK CPEICTBOM IMO3HAHHS MHpPa, TOTOBHOCTH OCYIIECTBISTh MPOCKTHYIO H
HCCJIEI0BATENIbCKYIO ACSITENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

MertanpeameTHbie pe3yJbTaThl

ITo3HaBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIe NeliCTBUS

Ba3oBble jiornyeckue AeicTBUA:

BBISIBIISITh U XapaKTEPH30BaTh CYIIECTBEHHbIC NPU3HAKM MaTeMaTHYECKUX OOBEKTOB, MOHATHIA,
OTHOIICHUN MEXAy MOHITUAMHU, (HOPMYITHPOBATH OINpeeeHHs OHATUH, YCTaHABINBATh CYIIIECTBEHHbII
NPU3HAK KJaccu(UKalUU, OCHOBaHMS /sl 000OIIEHUS U CPAaBHEHUS!, KPUTEPHH ITPOBOIMMOIO aHAIN3a;
BOCIIPUHUMATh, (OPMYJIHUPOBaTh M IPEOOpPa3OBbIBATh CYXKICHHS: YTBEpIAUTENbHbIE M OTpHUIATEIbHBIE,
€IMHUYHBIE, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITH MaT€MaTUYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOpeuusi B (pakTax, MAHHBIX,
HAOJIOZIGHUSAX M YTBEPXKACHUSX, NpeJlaratb KPUTEPUH JUIsL BBIABICHHMS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUMIL;

JIENIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTHBHBIX YMO3aKIHOYECHUH,
YMO3aKIIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH  CaMOCTOSITENIBHO ~ JIOKA3aTelNbCTBA MATEMaTUYECKUX YTBEP)KIEHUH (IpsiMble M OT
MIPOTUBHOT0), BBICTPAUBATh APTYMEHTAIUIO, MPHUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;

BbIOMpaTh CIOCO0 penieHust yueOHOW 3a7auu (CpaBHHMBATh HECKOJIBKO BapHAHTOB pELICHHs, BHIOMpATh
HanOoJee MOAXOAMUN ¢ yYETOM CAaMOCTOSITETILHO BIJICIICHHBIX KPUTEPHEB).



ba3oBbie ucciieqoBaTe/IbCKHE 1eHCTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK HCCIIEOBATENbCKUNA MHCTPYMEHT IO3HaHUsA, (POpMyIHpOBaTH BOMPOCHL,
bukcupymoIe TpoTUBOpEUre, MPodieMy, YCTaHABIUBATh UCKOMOE M JaHHOEe, ()OPMUPOBATH THUIOTE3Y,
apryMeHTHUPOBATE CBOXO MIO3UIUI0, MHEHUE,

MPOBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIM OJKCIEPUMEHT, WCCIIEJJOBAaHHE 1O YCTAaHOBICHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBJICHHS, IPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMH,

CaMOCTOSITEIbHO (pOpMYyTHpPOBaTh 000OIIEHNS M BBIBOJABI MO pe3ybTaTaM MPOBEAEHHOTO HAOIIOJICHUS,
WCCJICIOBAHMSI, OIICHUBATH JOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIICHMIA;
IMPOTrHO3UPOBATE BO3ZMOXKHOC PA3BUTHE IMMPOLECCA, a TAKIKC BBIJIBUTATh MPECAIIOJIOXKCHUA O €0 pa3BUTUH B
HOBBIX YCIIOBHUSIX.

Pa6Gora ¢ undopmaunmeii:

BBISBJIATH JePUIUTH HHPOPMAIMK, JAHHBIX, HEOOXOAMMBIX I OTBETa Ha BOMPOC W Ui PEIICHUS
3aJ1a4H;

BBIOMpaTh WH(GOPMALIMI0O M3 HMCTOYHUKOB PA3IUYHBIX THUIOB, aHAIU3UPOBATh, CHCTEMAaTU3UPOBATH U
MHTEPIIPETUPOBATh HH(POPMALINIO PA3TUYHBIX BUJIOB U (hOPM MpecTaBICHUS;

CTPYKTYpUpPOBaTh WH(OPMAILINIO, IPEJICTABISITH €€ B PA3IMYHBIX (JopMax, WILTIOCTPUPOBATH IPaPUUeCcKH;
OILICHUBATh HAAEKHOCTh MH(POPMALIMU IO CAMOCTOATEIBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS

OO0menue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKJIEHUS B COOTBETCTBHM C YCIOBHUSMHU U LEISIMH OOLIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS
10 X0y pEIICHHUS 3a]1a4, KOMMEHTHPOBATh MOJIYUYEHHBIN pe3ysIbTarT;

B XO0Je OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI, perraeMoit
3aJauM, BBICKA3bIBaTh HJEU, HAIEJICHHbIE Ha IOMCK pELICHHs, CONOCTaBISATh CBOM CYXKIEHUS C
CYXJCHUSIMH JIPYyTMX YYacCTHHKOB Juanora, OOHapy)XMBaThb pa3MuuMe M CXOJCTBO TO3UIUH, B
KOppPEeKTHOI popme popMyIupoBaTh pa3HOIJIacus, CBOU BO3PAKECHHUS;

IIPEJICTABIIATh PE3YJIbTaThl PEUICHUs 3aa4l, SKCIEPUMEHTA, UCCIEOBAHMS, IIPOEKTA, CAMOCTOSATEIBHO
BbIOHMpaTh opMaT BBICTYIICHUS C YUETOM 3a7a4 IPE3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHbIC YHUBEpCAJIbHbIE y4eOHbIE 1eiicTBUS

Camoopranuzanus:

COCTaBIIAITh IIJIaH, QJITOPUTM pEIIEeHUs 3a/Ja4yd, BbIOMpATh CHOCOO pelIeHUs ¢ YYETOM HMMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapUaHTHl PEILICHUH C
y4ETOM HOBOM MH(MOPMAITHH.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJIEKT:

BJIaJIeTh HAaBbIKAMHU T[I03HABATEJIbHOW pedlieKCUM KaK OCO3HAHMsS COBEpIIAEMBbIX JACUCTBUH U
MBICIUTENBHBIX MPOIECCOB, MX pPE3yJIbTAaTOB, BIAJETh CIOCO0AMH CaMOINPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yJsibTaTa pelieHsi MaTeMaTH4YeCKON 3a/1auu;

NPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPU PEUIEHMM 3aJadd, BHOCUTb KOPPEKTHBBI B
JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JI@HHBIX, HAMJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa LEIU M YCJIOBUAM, OOBSACHATh HPUYUHBI JOCTHKEHHS WU
HEJIOCTHKEHHUS PE3yJIbTAaTOB JACATEIbHOCTH, HAXOAUThH OIINOKY, 1aBaTh OLICHKY NMPHOOPETEHHOMY OIIBITY.
CoBMecTHAas /1eSITeIbHOCTD:

MOHMMATh ¥ HCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW M WHAWBUAYAIbHOM pPabOTHl MpU peIICHUH
y4eOHBIX 3aJla4, IPUHUMATh 1I€JIb COBMECTHOW N1€ATEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paloThl, pacmpenessaTh BHIbI pabOT, JOrOBapuBaThCS, OOCYXIaThb MPOLECC U pe3yibTaT paldoThl,
000011aTh MHEHHST HECKOJIBKHUX JTIOAEH;



y4acTBOBaTh B TIPYyMIOBBIX (popmax paboTel (0OCyXkIeHHs, OOMEH MHEHHMH, «MO3TOBBIC IITYPMBD» H
WHBIE), BBINOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEWUCTBUSA C JAPYTMMHU 4YJIEHAMHU
KOMaH/Ibl, OLIEHMBATh KauyeCTBO CBOETO BKJAJa B OOLIMHA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBHUS.

IIpeaMeTHBIe pe3yabTaThl

K xoniy 10 kiaacca oOyyaromuicss HAyIuTCs:

CBOOOJTHO OIEpUPOBATh MOHATUSAMU: Tpad, IUIOCKUI rpad, CBA3HBIA Tpad, MyTh B Trpade, 1enb, LUK,
JIEPEBO, CTETICHb BEPILINHBI, IEPEBO CIIyYaHHOTO YKCIIEPUMEHTA;

CBOOOJTHO ONEpPHpPOBATh MOHATHUSAMM: CIYYalHBIH SKCHEpUMEHT (ONBIT), Ciy4ailHOe COOBITHE,
AIIEMEHTapHOE CiyyaliHOe COOBITHE (3JIEMEHTAPHBIA MCXO0/) CIy4allHOTO OMbITA, HAXOIUTh BEPOSITHOCTH
COOBITHI B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU;

HaxoJUTh U (OPMYIHPOBATH COOBITHS: TIEpPECEUCHHE, OOBCIMHECHHE JaHHBIX COOBITHH, COOBITHE,
IIPOTUBOIOJIOXKHOE TaHHOMY, UCII0JIb30BATh UarpaMMbl Dijepa, KOOPAUHATHYIO MPSMYIO JUIsl PELEHUS
3aJa4, MOJb30BaThCS (POPMYJION CIIOKEHHS BEPOATHOCTEW MJIsi BEPOSTHOCTEH NBYX M TpeX CIydyalHBIX
COOBITHIA;

ONEepUPOBATh MOHATUSAMU: YCIOBHAsI BEPOATHOCTb, YMHOXXEHHE BEPOATHOCTEW, HE3aBUCUMBIE COOBITHS,
JIepeBO CIIy4yaifHOro SKCHEPUMEHTa, HaXOAUTh BEPOSTHOCTH COOBITHI C TIOMOIIBIO MTPaBUiIa YMHOKEHUS,
JIepeBa CIy4yallHOro OIbITa, HCIOJIb30BaTh (opMyiy MOJIHON BeposiTHOcTH, (opmyny baiieca mpu
peLIeHUH 3a/1a4, OINpPENeNsATh HE3aBUCHUMOCTh COOBITHI MO (opMyse M MO OpraHu3aluu CIy4aiHOTro
JKCIIEPUMEHTA;

OPUMEHATh HM3Y4YeHHble KOMOMHATOpHBIE (OPMYNBI ISl TEPEUUCIICHUS JJIEMEHTOB MHOMECTB,
AIIEMEHTAPHBIX COOBITHI CIyyalfHOTO OMbITA, PEIICHUS 3a/1a4 110 TEOPUH BEPOSITHOCTEI;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMHU: OWMHAPHBIA CIIydallHBIA OMBIT (MCIBITAHHE), yCIEX M Heyjaaya,
HE3aBUCHUMbIE UCIBITAHUS, CEPHS UCTIBITAHUMN, HAXOUTh BEPOSITHOCTH COOBITHI: B CEPUH HUCIBITAHUHN 10
NEepBOro ycliexa, B CEepUU UCHBbITAaHUNA bepHysun, B OIbITe, CBA3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO OINEPUPOBAThH MOHATUSMU: CIy4ailHas BEJIMYMHA, paclipelieieHue BEpOsATHOCTEH, auarpamma
pacnpezeneHus, OMHapHasl ciydyaiiHas BeJIMYMHA, FTeOMETpHUEcKoe, OMHOMHAIILHOE paclpeiesieHue;
OIIEPUPOBATh IOHATUAMHU: COBMECTHOE paCIpEACIICHHE [BYX CIy4alHbIX BEIWYWH, HCIIOJIB30BATh
TaOJIMIly COBMECTHOTO pAaCHpENeNICHUs JBYX CIIy4dalHbIX BEJIWYHMH JUIsl BBIJCJICHUS paclpeiesieHus
KaX/I0M BEJTMYMHBI, OIpPECNCHUs] HE3aBUCUMOCTH CIy4YalHbBIX BEJIWYHH;CBOOOJHO ONEpUPOBAThH
MOHSATHEM MaTeMaTUYEeCKOTO OKUIAHMs CIy4aliHOM BENUYMHBI (pacripeiesieHusl), IPUMEHSITh CBONCTBA
MaTEMaTUYECKOTO OKHWIAHUS TpU pEIIEHWH 3a/Jad, BBIYUCIATH MAaTEMaTU4YECKOE O0XKHMJIAHUE
OMHOMHAJIBHOTO U F€OMETPUYECKOI0 pacHpeeseHuit; CBOOOIHO ONEepUpOBaTh MOHITUSIMU: JAUCIIEPCHS,
CTaHJApPTHOE OTKJIOHCHHE CIIy4YallHOM BEJIMYMHBI, IPUMEHATH CBOWCTBA JUCIIEPCHUU CIyYalHOU
BEJIMUMHBI (pacripesielieHus) Py pelieHUH 3aJay, BBIYUCIATH AUCIIEPCUIO U CTaHJIAPTHOE OTKJIOHEHHUE
reOMETPUYECKOro 1 OMHOMUAIBHOTO paclpeieeHuH.

K xoniy 11 kiaacca oOyyaromuicss HAyIuTCs:

BBIYUCIIATh BBIOOPOYHBIE XapPAKTEPUCTUKHU 110 JAaHHOW BHIOOPKE M OICHMBATh XapaKTEPUCTHKH
reHepaibHOH COBOKYIHOCTH JAHHBIX IO BBIOOPOYHBIM XapakTepucTukaMm. OleHUBaTh BEPOSTHOCTU
COOBITUI W  TpOBEpsSATh MPOCTEHIIME CTATUCTHUECKUE THIOTE3bl, MONB3YsICh H3yUYCHHBIMH
pacrpeneeHusIMH;

IIPUBOJUTH NMPUMEPHI 3a7ad, NPUBOIAIINX K IOKA3aTEJIbHOMY paclpeesIeHUI0, 3a1a4, NIPUBOJAIINX K
HOpMaJIbHOMY pacrpeaeneHuto. OnepupoBaTb MNOHATUSAMH: (YHKIUS IJIOTHOCTH BEPOSTHOCTHU
MOKa3aTeIbHOTO pachpeneneHus, (QyHKIUS IUIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pacIpeesieHus,
GYHKIUS TUIOTHOCTH U CBOMCTBAa HOPMAaJbHOTO paclpeiesieHus; ONnpeaesiTh KO3(PPUINEHT TUHEHHOI
KOpPPEJSALIH, BEIOOPOUHBIH KOI((DUIIMEHT KOPPEISALHH.



Copepxanue 00yueHust
10 KJIACC

I'pad, cBs3HbI Tpad, myTH B rpade: mukabl U 1end. CreneHb (BaJeHTHOCTh) BepLIMHBL. ['padbl Ha
IUIOCKOCTH. JlepeBpsi.
CrnyyvaiiHble SKCIIEpUMEHTH! (OIMBITBI) M CIy4ailHble COOBITHS. DJIeMEHTapHbIE COOBITHS (MCXOIbI).
BepositTHOCTB citydaifHOro coObITHS. BiM30CTh 4acTOTHl M BEepOSTHOCTU COOBITUN. CiyyailHble OMBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMU.
Ornepanu HaJl COOBITHSIMH: TepecedeHue, 0O0beIWHEHUEe, MPOTHUBOMOIOXKHBIC COOBITHS. JlmarpaMMbl
Olinepa. @opmyIa clI0KEHUS BEPOATHOCTEN.
VYcnoBHas BEpOSTHOCTb. YMHOXKEHUE BEpOATHOCTEH. JlepeBo ciiydallHOro 3KcrepuMeHTa. Popmylia
nojHo# BepostHocTu. Popmyna baiieca. HezaBucumblie coObITHS.
bunapHblil cimydaiiHbplii ombIT (UCHBITAaHUE), ycrex W Heydada. HesaBucumble wucnbiTanus. Cepus
HE3aBUCHMBIX HCIBITaHUI 10 mepBoro ycrexa. llepecraHoBku u QaxTtopuan. Yucio coueTaHuil.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.
Cepus He3aBUCUMBIX UCTIbITaHUH bepryium. CiydaitHblil BBIOOP U3 KOHEUHON COBOKYITHOCTH.
Cnyuaitnas BenumuuHa. Pacrnipenenenune BeposTHocTed. Jlmarpamma pacnpenenenus. Onepanuu Hajg
ClIly4allHBIMU BelIWYMHaMu. buHapHas cimydailiHas BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHCIE
reoMeTpHYEcKoe 1 OMHOMUATIBHOE.
CoBMecTHOE paclpeneneHue AByX CIydyalHbBIX BeJW4yuH. HesaBucHMble cCily4ailHble BEJIUYMHBI.
Maremaruueckoe OXHUJaHUE CiIy4daliHONW Benu4uHbl (pacnpezaeneHusi). Ilpumepsl npuMeHeHuUs
MaTeMaTHYeCKOro OXUAaHUs (CTpaxoBaHue, JoTepes). MaTeMaTHueckoe OXXHUIaHWe OWHaApHOM
CIy4JallHOM BeJIWYMHBl. MaTemMaThdeckoe OXHAAHUE CyMMBbI CIy4YalHBIX BEIMYMH. MartemaTudeckoe
O’KU/IaHUE TEOMETPUYECKOTO U OMHOMHATILHOTO pacipeieleHUN.
Jucnepcust U CTaHAapTHOE OTKJIIOHEHWE CIydalHOW BeIMYMHBI (pacnpenenenus). lucnepcus OnHapHOH
CIIy4allHOM BEJIIMYUHBL. MaTeMaTH4eCKOE OKHMIAHUE MPOU3BEACHUS U IUCIEPCUS CYMMbI HE3aBUCHMBIX
ClIy4aiHbIX BeNW4MH. Jlucmepcus M cTaHAApTHOE OTKJIOHEHHWE OMHOMHAIBHOIO pacHpe/esieHusl.
Jlucniepcust ¥ CTaHAAPTHOE OTKJIOHEHHUE FEOMETPUYECKOIO PaCIIPEICIICHHUS.

11 KJIACC

HepaBenctBo UYeOwnmméBa. Teopema UYeOwiméBa. Teopema bepuymnn. 3akoH OOJBIIMX —YHCEIL.
Br10opounblit MeTo1 uccienoBaHuid. BriOopouHble XapakTepucTHKH. OIEeHMBAaHUE BEPOSTHOCTH COOBITHS
10 BBIOOPOYHBIM JaHHBIM. [IpoBepka MpocTeHIMX rUMoTe3 ¢ MOMOIIBIO U3YUYEHHBIX pacIpeIeIeHUN.
HenpepriBHble citydaiiHble BeauuuHbl. [Ipumepsl. @yHKIMS IUIOTHOCTH BEPOATHOCTH PACHpPEICIICHUS.
PaBHOMEpHOE pacnpeneneHMe M €ro  CBOWCTBA. 3ajadd, MPUBOAAIIME K IOKA3aTEIbHOMY
pacrlpeeneHuto. 3ajaud, NpPUBOJALIME K HOPMAJIbHOMY pachpenencHuio. @PyHKIMS IUIOTHOCTH
BEPOATHOCTH I[IOKA3aTEIbHOIO pacrpeneneHusi, (QyHKUUS IUIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO
pacnpeznenenus. yHKIMS MIIOTHOCTH U CBOWCTBA HOPMAJIBHOIO PACTIPEACICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITMH. 3ajauyd, MPUBOASIIKE K paclpeaesieHUIo
Ilyaccona.

KoBapuanmst aByx coywailHeix BennuuH. Koadduuument nuneiHoit koppemnsiuu. CoBMECTHbIE
HaOJIOIeHUsT IByX BEJWYMH. BBIOOpOUHBIN KOA(pUIMEHT Koppensuuu. Pasnuuue Mexay JTUHEeHHOM
CBSI3bI0 M IPUYMHHO-CIICJICTBEHHOH CBA3bI0. JIMHEiHas perpeccusi, METO1 HAMMEHBIIINX KBaJIpaToB.



IHoypo4yHoe mjiaHupoBaHHe

10 KJIACC
KosmnuecTBo 4acoB
Ne HaumenoBanue TeM U pa3/ieioB K 11 JMIEKTPOHHbIE HH(DPOBLIE
n/n P Bcero OHTPO.IBHBIC paKThHHecKne o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nea 1. DiaemenTsl Teopun rpagos

1.1 | 1'pad, ceasueti rpad, npecrasienue 1 https://m.edsoo.ru/V3J1B7V5S
3aJ1auv ¢ TOMOIIBIO rpada

12 Crernenp (BaJICHTHOCTD) BEPIIIUHBI. 1 httos://m.edsoo.ru/SEN2KIX2S
ITyts B rpade. Llenu u nuKIbI

1.3 Fpa(bbf Ha III0CKOCTH. [lepeso 1 https://m.edsoo.ru/16G9D8E3Y
CIIy4ailHOTO AKCIIEPUMEHTA

Paszgea 2. CiiyuaiiHble ONbITHI, CJIy4aliHble COOBITHS M BEPOSITHOCTH COOBITHI

CrnyyaiiHble SKCIIEPUMEHTHI (OMBIThI) U

2.1 Clly4yaiiHble COOBITUS. DJIeMEHTapHbIE 1 https://m.edsoo.ru/G1U6A2N5A
COOBITHS (MCXOTBI)

29 BeposiTHOCTB cityuyaifHOTO COOBITHSI. 1 https://m.edsoo.ru/FOUAPAB1K
EMII: «®uHaHCOBEIE 3a1a4n)
BeposiTHOCTH COOBITHI B ONBITAX C

2.3 | paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU 1 https://m.edsoo.ru/L6E6F5L7H
COOBITUSIMU

Paznea 3. Onepaunu Hajg MHOkecTBAaMH U coObITUsIMU. CJ107KeHHe M YMHOKeHHe BePOATHOCTel. Y cioBHasi BepossiTHOCTH. HesaBucumele
coObITHS

[Tepeceuenue, oObeAMHEHNE

3.1 MHOJKECTB  COOBITHI, 1 https://m.edsoo.ru/G1U6A2N5A
MIPOTUBOMOJIOKHBIE COOBITHSL.
[IpumeneHnue quarpamMm Disiepa Jist



https://m.edsoo.ru/G1U6A2N5A
https://m.edsoo.ru/L6E6F5L7H
https://m.edsoo.ru/F0U4P4B1K
https://m.edsoo.ru/G1U6A2N5A
https://m.edsoo.ru/I6G9D8E3Y
https://m.edsoo.ru/S6N2K9X2S
https://m.edsoo.ru/V3J1B7V5S

M300pakKeHHI orepaluii ¢ COOBITUIMHA

3.2 dopMyIta CII0)KEHNS BEPOATHOCTEN 1 https://m.edsoo.ru/FOU4P4B1K
VYcioBHas BEPOATHOCTb. Y MHOKEHUE

33 BepoATHOCTEN. PopMyJia yCIOBHON 1 https://m.edsoo.ru/L6E6F5L7H
BEPOSTHOCTH

3.4 dopmyJia MOJTHON BEPOATHOCTH 1 https://m.edsoo.ru/G1U6A2N5A

35 ®opwmyia baiieca. HezaBucumbie 1 https://m.edsoo.ru/FOUAPABLK
COOBITHUS

Pa3nes 4. DiieMeHTbI KOMOMHATOPHKH

KomOunaTtopHoe mpaBuiio

4.1 yMHOeHHus. [lepectaHoBKY 1 1 https://m.edsoo.ru/X0C1P1V2X
daxTopuan

4.2 | Yucno pasmenieHui 1 https://m.edsoo.ru/USK2S2F4N
Yucio coueraHuid. TpeyroibHUK

43 [Tackans 1 https://m.edsoo.ru/F1C5Y629G
®opmyna bunoma HeroToHa

45 | Konrporeras pabora Nel: "I'padsr, 1 1 https://m.eds00.ru/X7DILSQ6E
BEPOATHOCTH, MHOKECTBA,
KOMOWHATOpuKa'

Pasznea S. Cepun nocienoBareibHbIX ucnbiTanuil. UcnbiTanusa bepuyiasm. Ciay4yaiiHblii BIOOP M3 KOHEYHOI COBOKYITHOCTH

bunapHbIil clydaifHbIN OMBIT

51 (ucpiTaHKe), yCIeX U Heyaava. 1 https://m.edsoo.ru/A3UOKSL7H
HeszaBucumelie ucnbitanusi. Cepust
HE3aBUCUMBIX HCIIbITaHUN bepHyum

59 BeposiTHOCTh COOBITHI B UCIIBITAHHSIX 1 https-//m.eds0o.r/GOGTGTHON
bepnynnu
bunapHbIil CllydailHbIN OBIT

53 | (MCTBITARNKC), yCIIeX U HEYAaua. 1 hitps://m.cdsoo.r/E3A9BOL6K

HeszaBucumeie ucnbitanus. Cepust
HE3aBUCUMBIX UCTIBITAHUHN J0 IEPBOTO



https://m.edsoo.ru/X0C1P1V2X
https://m.edsoo.ru/E3A9B0L6K
https://m.edsoo.ru/G0G7G7H0N
https://m.edsoo.ru/A3U0K8L7H
https://m.edsoo.ru/X7D9L8Q6E
https://m.edsoo.ru/F1C5Y6Z9G
https://m.edsoo.ru/U5K2S2F4N
https://m.edsoo.ru/F0U4P4B1K
https://m.edsoo.ru/G1U6A2N5A
https://m.edsoo.ru/L6E6F5L7H
https://m.edsoo.ru/F0U4P4B1K

ycrexa

54

CrnydaifHpIii BEIOOP M3 KOHEUHOM
COBOKYITHOCTH

https://m.edsoo.ru/Z1T5SWS5K8S

5.5

[TpakTryeckas pabora c
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX
tabsu Ne 1 "Hcneiranus beprymnm”

https://m.edsoo.ru/A3UOKS8L7H

Pa3nea 6. Caryyaiinble BeJIJMYUHBI M pacnpe/ie/ieHust

6.1

Cnyuaitnas BenuuuHa. Pactipenenenue
BeposiTHOCTeH. Tabnuna u auarpamma
pacrpeeneHus

https://m.edsoo.ru/E9B0O7Y6U

6.2

Omnepanuu Haj CIy4aiiHBIMU
BelMuMHaMu. [Ipumepsl
pacupeneneHnii. bunapHas ciydaiiHas
BEJIMYHMHA

https://m.edsoo.ru/W7F402061

6.3

I'eomeTpuueckoe pacnpeaeieHue.
buHoMuanbHOE pacnpeiesicHre

https://m.edsoo.ru/T6C2U6YIW

6.4

MaremaTnyeckoe OKHUIaHUE
ciayvyaiiHOHM BeanunHbl. COBMECTHOE
pacrpeneneHre IByX CIIy4aiHbIX
BEJINYUH

https://m.edsoo.ru/R2H4Q8J4B

6.5

He3zaBucuMeble citydaliHble BETUYHUHBI.
CBoiicTBa MaTEMaTUYECKOTO
oxujaHus. Marematudeckoe
OKyJaHue OMHApHOU cirydaifHOM
BEJIMYMHBI

https://m.edsoo.ru/X3P9S2J2H

6.6

MareMaTtuueckoe 0KUIaHNUE
reOMCTPHUYCCKOI0 U OMHOMHAJILHOT'O
pacupenesIeHuN

https://m.edsoo.ru/N2C3Y 1E2C

6.7

Hucnepcust u ctaHaapTHOE
otksioHeHne. EMII: urpa «Menemxkep
pHUCKay

https://m.edsoo.ru/P6A6I2G9A

6.8

Jucnepcus GuHapHOM ciydaiHoN

https://m.edsoo.ru/U4M5Z50Q2U



https://m.edsoo.ru/U4M5Z5Q2U
https://m.edsoo.ru/P6A6I2G9A
https://m.edsoo.ru/N2C3Y1E2C
https://m.edsoo.ru/X3P9S2J2H
https://m.edsoo.ru/R2H4Q8J4B
https://m.edsoo.ru/T6C2U6Y9W
https://m.edsoo.ru/W7F4O2O6I
https://m.edsoo.ru/E9B0O7Y6U
https://m.edsoo.ru/A3U0K8L7H
https://m.edsoo.ru/Z1T5W5K8S

BeJIMUMHBL. CBOWCTBA AUCIIEPCUU

6.9

MaremaTudeckoe OXHNOaHHUuC
MPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HC3aBUCHUMbIX Cﬂy‘lal\/’IHHX BCJINMYHMH

https://m.edso0.ru/I3H9Q4N3G

6.10

Jucnepcust GHHOMHUATBHOTO
pacnpenenenus. [Ipakruueckas
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TaOJIUIL

https://m.edsoo.ru/E9B0O7Y6U

6.11

[IpakTuueckas pabota c
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
tabiun Ne 2 " Martemaruyeckoe
OKHMJaHue u gucnepcus”

https://m.edsoo.ru/W7F40206I1

6.12

O06001IEeHE U cCUCTEMAaTH3aAlUS
3HAHUU

https://m.edsoo.ru/T6C2U6YIW

6.13

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/R2H4Q8J4B

6.14

Koppekuus 3nanuit

https://m.edsoo.ru/X3P9S2J2H

6.15

Hrtorosoe nosropexue

https://m.edsoo.ru/N2C3Y1E2C

OBIIEE KOJIMYECTBO YACOB I10
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https://m.edsoo.ru/N2C3Y1E2C
https://m.edsoo.ru/X3P9S2J2H
https://m.edsoo.ru/R2H4Q8J4B
https://m.edsoo.ru/T6C2U6Y9W
https://m.edsoo.ru/W7F4O2O6I
https://m.edsoo.ru/E9B0O7Y6U
https://m.edsoo.ru/I3H9Q4N3G

11 KJIACC

KoaunuyecTBO 4acoB

Ne JJIeKTpPOHHbIe N (poBbIE
n/n HaunmeHoBaHue pa3aesioB M TeM IPOrPaMMBbI o0pa3oBaTe/bHbIE PeCypPChI,
Kontpoannsie | PECYPCH! nu
Bcero padoThI
Paznen 1. 3akoH OOJBIIKMX YHCET
11 Hepasencto UeoOnimena. Teopema YeObiena. 1 https://m.edsoo.ra/V2X1D2TIF
Teopema beprysum. 3akoH OOJBITMX YUCET
12 Hepasencto YeOrimena. Teopema YeObImienra. 1 https://m.edsoo.ru/X1Z1P0O1D
Teopema bepnysuii. 3akoH OOIBIINX YHCET
13 HepasenctBo UeOniena. Teopema YeOrbIiena. 1 https://m.eds0o.ru/T5SSPOR4E
Teopema beprynnn. 3akoH O0JIBIINX YHCEI
1.4 Br10opounbIif METO] CCIIeIOBAHUIM 1 https://m.edsoo.ru/N7R2W1T9F
15 [TpakTuueckast paboTa ¢ UCIOJIb30BAHUEM 1 https://m.edsoo.r/K4BTUAE2V
AJIEKTPOHHBIX TAOJIHIL
Paznen 2. DneMeHThl MAaTEMaTHUYECKOW CTATUCTUKU
I'enepanibHasg COBOKYITHOCTb U CiIy4aiiHasi BBIOOpKa.
3HAKOMCTBO C BBIOOPOUHBIMH XapaKTEPUCTHUKAMHU.
2.1 OrneHka cpeJHero ¥ JUCIePCUN TeHepalIbHON 1 https://m.edsoo.ru/H4R4D5SR7C
COBOKYITHOCTHU C TIOMOIIIbIO BBIOOPOUHBIX
XapaKTePUCTHUK
I'enepanbHasg COBOKYITHOCTb U CiIy4aiiHasi BBIOOpKa.
3HAaKOMCTBO C BHIOOPOYHBIMU XapaKTEPUCTUKAMHU.
2.2 OrneHka cpeJHero U JUCIIEPCUN TeHepaIbHON 1 https://m.edsoo.ru/G2ESV2M1J
COBOKYITHOCTH C ITOMOIIIBIO BEIOOPOUHBIX
XapaKTEPUCTHUK
23 OneHnBaHNe BEPOSITHOCTEHN COOBITUI 1O BEIOOPKE. 1 https://m.edsoo.r/H6YOU1D20

EMII: urpa «o1neHka HaJeKHOCTU TEXHUKU»



https://m.edsoo.ru/H6Y9U1D2O
https://m.edsoo.ru/G2E5V2M1J
https://m.edsoo.ru/H4R4D5R7C
https://m.edsoo.ru/K4B7U4E2V
https://m.edsoo.ru/N7R2W1T9F
https://m.edsoo.ru/T5S8P0R4E
https://m.edsoo.ru/X1Z1P0O1D
https://m.edsoo.ru/V2X1D2T9F

Cratuctruueckas runoresa. [IpoBepka npocreimmx

2.4 TUIOTE3 C TIOMOIIBIO CBOWCTB M3YYECHHBIX 1 https://m.edsoo.ru/R8L.412U5X
pacnpeieeHuil
Cratuctruueckas runoresa. [IpoBepka npocreimmx

2.5 TUIIOTE3 C HOMOUIBIO CBOUCTB U3yUCHHBIX 1 https://m.edsoo.ru/H4R4DSR7C
pacnpeeneHuil

26 [IpakTnueckasi paboTa ¢ UCIIOJIb30BAHUEM 1 https://m.eds0o.rw/G2ESV2M1J
AJIEKTPOHHBIX TAOJIUIT

Paznen 3. HenpepbiBHBIE cllydaiiHble BEIMYUHBI (pacipeiesieHus ), TOKa3aTeJIbHOE U HOPMAJILHOE PACTIPECIICHHS

31 [TpuMepbl HENIPEPHIBHBIX CITyYalHBIX BETHYHH. 1 https://m.edsoo.r/LIM2F6STV
ODYHKIMSI ITIOTHOCTH BEPOSITHOCTH
PaBHomepHOe pacnipenenenue. [Ipumeps! 3anay,

39 MIPUBOIANINX K MTOKA3aTETHHOMY M K HOPMAITbHOMY 1 https://m.edsoo.ru/DOTITSNOJ
pacnpenenenusm. EMIL: urpa «quarHocTuka
3a00J1€BaHU

33 OYHKIUSA ITIOTHOCTH BEPOSTHOCTH IMOKA3aTEIHLHOTO 1 https://m.edsoo.r/X9CIM2F6U
pacnpeseseHus

3.4 OyHKIHS MIIOTHOCTH BEPOSITHOCTH HOPMAILHOTO 1 https://m.eds0o.rw/LOM2F6STV
pacrpeaeseHus

Paznen 4. Pacnpenenenue [lyaccona

[TocnenoBaTenbHOCTH OJIMHOYHBIX HE3aBHUCHUMBIX

4.1 coOwITuid. [Ipumep 3agaun, npuBoAsIIEH K 1 https://m.edsoo.ru/R8L4I12USX
pacnpenenenuto Ilyaccona

49 [IpakTrueckas paboTa ¢ HCTIOIB30BAHUEM 1 https://m.edsoo.r/LIM2E6STV
AJIIEKTPOHHBIX TAOJIHUIT

Paznen 5. CBs3b MKy CIyYallHBIMU BETMUYUHAMUI

51 KoBapuarust 1ByX ciy4ailHbIX BEJIMYHH. 1 https://m.edsoo.r/DOTITSNOJ
Koaddurnment xoppensiun

52 CoBMecTHBIC HAOIIOICHUS IBYX BEIMYHH 1 https://m.edsoo.ru/X9C3M2F6U

5.3 Bb160pouHbIil KOG GHULIUEHT KOPPESIIU 1 https://m.edsoo.ru/JOI4P3Z3F



https://m.edsoo.ru/J0I4P3Z3F
https://m.edsoo.ru/X9C3M2F6U
https://m.edsoo.ru/D0T9T5N9J
https://m.edsoo.ru/L9M2F6S7V
https://m.edsoo.ru/R8L4I2U5X
https://m.edsoo.ru/L9M2F6S7V
https://m.edsoo.ru/X9C3M2F6U
https://m.edsoo.ru/D0T9T5N9J
https://m.edsoo.ru/L9M2F6S7V
https://m.edsoo.ru/G2E5V2M1J
https://m.edsoo.ru/H4R4D5R7C
https://m.edsoo.ru/R8L4I2U5X

54 Paznnune MEkKy TMHEHHOM CBA3BIO 1 PHHIHHHO- 1 https://m.cdsoo./O6MT02S2Y
CJICZICTBEHHOM CBSI3bIO

5.5 Jluneiinas perpeccust 1 https://m.edsoo.ru/W3CINILEW

56 [IpakTrudeckas paboTa ¢ UCIOIB30BAHUEM 1 https://m.cdsoo.cu/DOTITSNOJ
AJICKTPOHHBIX TaOJIHIL

Pasnen 6. O000IIEHNE U CUCTEMATU3ALMS 3HAHUN

6.1 [TpencraBneHne NaHHBIX ¢ TOMOIIBIO TAOIUI] 1 1 https-//m.cdsoo.rw/O3W3K7F9T
JMiarpaMM, OMHCATeNIbHAs CTATUCTHUKA

6.2 OmnBITH C PABHOBO3MOXXHBIMH 3JI€MEHTapHBIMU 1 https-//m.cdsoo.rw/A7TFTM6B2H
COOBITUSIMU

6.3 Brruncienue BeposiTHOCTEH COOBITHI ¢ IPUMEHEHHEM 1 https:/m.edsoo.ru/J2SSRSPOI
hopmyn
Brranciienue BeposTHOCTEH COOBITHI ¢ TPUMEHEHHEM

6.4 rpaguYecKuX METOJIOB: KOOPJAMHATHAS MpsMas, 1 https://m.edsoo.ru/B1D2Y7J0H
JIEpeBo, quarpaMma Disiepa

6.5 CrnyuaiiHble BeJIMUUHBI U paclpeieeHus 1 https://m.edso0.ru/I3MSTIR3G

6.6 MareMaTnuecKoe OKHIaHue CIyIaiHON BeTMIMHBI 1 https://m.edso0.ru/V6J4X4ETZ

6.7 MareMaTnuecKoe OKHIaHue CIyIaiiHON BeTMIMHBI 1 https://m.edso0.ru/UTM302A4Y

6.8 KonrponsHas padora: "BeposTHOCTb ¥ CTaTUCTHKA" 1 https://m.edsoo.ru/12X0D4U4L

6.9 Brrunciienue BeposTHOCTEH COOBITHI ¢ TPUMEHEHHEM 1 https-/m.cdsoo.rw/GIY6SOMAD
dhopmyn u rpadUIECKIX METOOB

6.10 Beruncienue BeposiTHOCTEH COOBITHI ¢ IPUMEHEHHEM 1 https:/m.cdsoo.rw/E9B6C210Z
dbopMyI1 1 TpadUIECKUX METOJIOB

6.11 Cryvaiinple BEIMYHHBI U pactpezieIeHus. 1 https-/m.cdsoo.rw/S1O7E6POH
MaremaTnueckoe 0)KUIaHUe CITyYaiHOW BEIMYMHBI

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 34



https://m.edsoo.ru/S1Q7E6P9H
https://m.edsoo.ru/E9B6C2I0Z
https://m.edsoo.ru/G9Y6S0M4D
https://m.edsoo.ru/I2X0D4U4L
https://m.edsoo.ru/U7M3O2A4Y
https://m.edsoo.ru/V6J4X4E7Z
https://m.edsoo.ru/I3M5T9R3G
https://m.edsoo.ru/B1D2Y7J0H
https://m.edsoo.ru/J2S8R8P0I
https://m.edsoo.ru/A7F7M6B2H
https://m.edsoo.ru/Q3W3K7F9T
https://m.edsoo.ru/D0T9T5N9J
https://m.edsoo.ru/W3C9N9L8W
https://m.edsoo.ru/O6M7Q2S2Y

HpOBepﬂeMme TpeﬁoBaHI/lﬂ K pe3yJbTarTaM 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’le0ﬁ IporpaMmmal

10 KJIACC

Kon . .
HDOBEDSEMOLD IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
posep NMPOrpaMMbl cpeHero o0uero 00pa3oBaHus
pe3yJbTarTa
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 UuTath ¥ CTPOUTH TAOJIUIIEI M THATPAMMBI
6.2 OnepupoBaTh TOHATUSAMU: cpeAHee apudmMeTndyeckoe, MeauaHa, Haubosblee,
) HarMMEHbIIIEE 3HAUCHHE, pa3MaX MAaCCHUBA YHUCIOBBIX JAHHBIX
OnepupoBaTh MOHATUSAMH: CIy4YailHBIN SKCIIEPUMEHT (OMBIT) U CIIy4ailHOE COOBITHE,
6.3 AIIEMEHTapHOE COOBITHE (DJEMEHTApHBIM MCXOJ) CIIy4allHOrO OIbITa; HaXOIUTh
' BEPOSITHOCTH B ONBITaX C PAaBHOBO3MOXKHBIMU CIIYYaWHBIMU COOBITHSIMHU, HAXOAUTH U
CPaBHMBATh BEPOSITHOCTH COOBITHI B M3yUYEHHBIX CIyUalHBIX IKCIEPUMEHTaX
Haxogute u QopmynupoBaTh CcOOBITHS: TMepeceyeHne U OOBeAUHEHHE TaHHBIX
6.4 COOBITUH, COOBITHE, MPOTUBOIOJIOKHOE JTAaHHOMY  COOBITHIO;  IOJB30BATHCS
Juarpammamu Jiiepa v Gopmysion CIokKeHHsI BEpOSITHOCTEHN MPU peIISHUH 3a/1a4
OmnepupoBaTh MOHATUSMU: YCIOBHAS BEPOSITHOCTh, HE3ABUCUMBIE COOBITHS; HaXOIUTh
6.5 BEPOSITHOCTH C TIOMOIIBIO TMpaBUiia YMHOXEHHUS, C TOMOIIBIO JepeBa CIy4ailHOTO
OMbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE MPABHIIO YMHOXKEHUS IPU PEIICHUH 3a7a4
OnepupoBath NOHATUSMU: UCHBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUSl MCTBITAHUM,
6.7 yCrex U HeyJaya; HaXOJIUTh BEPOSITHOCTU COOBITHI B CEpUM HE3aBUCUMBIX HCIIBITAHUN
JI0 TIEPBOT0 ycriexa, HaXOAUTh BEPOSITHOCTH COOBITHI B ceprH UcTIbITaHul bepHym
6.8 OnepupoBaTh MOHATUSAMU: CIy4dailHas BEJIWMYHMHA, PACIPEICICHHE BEPOSITHOCTEH,
' JlrarpaMMa pacupeiesICHUs
11 KJIACC
Kon . v
HDOBEDSEMOLD IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa3oBaTe/ibLHOI
posep NMPOrpaMMbl cpeHero 001ero 0Opa3oBaHus
pe3yJbTarTa
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
51 CpaBHUBaTh BEPOSATHOCTH 3HAYEHUM CIy4alHOW BEJIMYMHBINIO PACHPEACICHUIO WA C
) MIOMOUIBIO IUArpaMm
OrniepupoBarh MOHSATUEM MATEMATUUYECKOTO OKUJAHUS, MPUBOJUTH IPUMEPHI TOTO, KaK
5.2 MPUMEHSAETCS ~ MAaTeMAaTHMYECKOE OXHUJAHWE CIy4YalHOW  BEJIWYMHBL, HAXOJUTh
MaTEMaTHYECKOE OXKUJAAHNUE 10 JAHHOMY paclpe/IeIeHUIO
53 HMeTs npencTaBiieHne 0 3aKOHE OOJIBIINX YHCET
54 HMeTs npeacraBiaeHue 0 HOPMaJIbHOM paclpeaesICHUN




Kon
6

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUA

10 KJIACC

IIpoBepsieMbIi 3J1€MEHT COACPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

[IpencraBneHre JaHHBIX C TOMOIIBIO TaOuull 1 aAuarpamMm. CpenHee apupMeTHIecKoe, Mearana,
HauOoJbIllee W HaWMEHbIIEE 3HAYCHUS, pa3Max, AHUCIEPCUS W CTAaHAAPTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOPOB

6.2

CrnyualiHbie SKCIIEPUMEHTHI (OIBITHI) M CITy4aifHbIe COOBITUS. DIeMEHTApHBIC COOBITHSI (MCXOIBI).
BeposiTHOCTE citydaitHOTO cOOBITHSI. BiIM30CTh YacTOTBIM BEPOSATHOCTH COOBITHH. CiydaiiHbie
OTIBITHl C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMHU COOBITHSMHU. BEpOSITHOCTH COOBITHII B OMBITaXC
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU

6.3

Onepanuu HajJ COOBITUSIMHM: IlepeceueHHe, OObEAMHEHHE, IPOTUBOIMOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. opmya caokeHusi BEpOsTHOCTEN

6.4

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEpOSTHOCTEHW. JlepeBO CiaydallHOrO 3SKCIEPUMEHTA.
dopmyiia nonHo# BeposTHOCTH. HezaBucumblie coObITHS

6.5

KomOunatopHoe mnpasuio ymHoxeHus. IlepectaHoBkn u Qaxropuan. Yucino coueTaHui.
Tpeyronbhuk [lackang. @opmyna 6uHoma HeroToHa

6.6

bunapHbIii cilydaiiHbIi ONBIT (MCIIBITAHKE), yeneX U Heyaaua. HesaBucumbie ucnsitanus. Cepus
HE3aBHCHMBIX HCIIBITAHUM 10 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIbITaHUM bepHysum

6.7

Cayuaiinas BenuuuHa. Pacnpenenenue BepostHocTeil. Jlnarpamma pacnpeneneHus. [Ipumepsl
pacnpeesieHui, B TOM YHCJIe TeOMETPUUECKOen OMHOMUAJIbHOE

Kon

11 KUIIACC

IIpoBepsieMblii 31EMEHT COACPKAHUS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

YHucnoBble XapaKTEPUCTUKU CIYYAMHBIX BEJIMYHMH: MAaTEMATHYECKOE OXKUIAHUE, TUCIIEPCHS U
CTaHJIApTHOE OTKJIOHEHHE. [I[puMepbl MpUMEHEHUSI MaTeMaTUYECKOTO OKMAAHUs, B TOM YHCIIE
B 33/ladyaX M3 TIOBCETHEBHOW JXM3HH. MaremMaTHdeckoe OXKHUIaHWue OWHapHOW CciydyailHOU
BEJIMYMHBL. MaTeMaTH4ecKoe OXXHAAHUE CYMMBI CIy4alWHBIX BeJIMYMH. MaremaThdeckoe
OKUJAHHE U JUCIIEPCHUSI TEOMETPUIECKOT0 U OMHOMHUATHHOTO pactpeaeieHui

5.2

3akoH OONBIIMX YHUCEN M €ro poJib B Hayke, Mpupojae U obmiecTBe. BbiOOpouHBIE MeTOn
HCCIEeI0OBaHUN

53

[TpuMeprl HENpEpBIBHBIX ClIy4YalHbIX BelauuuH. [loHATHE O IIOTHOCTH pacHpeleseHus.
3amauy, TPUBOJAAILIME K HOpMaldbHOMY pacnpeaeneHuto. Ilonsarue o HopmanbHOM
pacnpeneiIeHuu




IIpoBepsiembie Ha EI'D nmo MaTteMaTuke TpeGoBaHUs K pe3yJabTaTaM OCBOEHHUSI OCHOBHOI

o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero oopa3oBaHus

Ko .

I Oie AEMOL0 IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI OCHOBHOI
pobep o0pa3oBaTe/IbHOI MPOrpaMMBbI Cpe/IHero o01ero 0opa3oBaHus

TpeOOBaAHMS

Brnagenne MeronamMm J0Ka3aTeNbCTB, AJIrOPUTMAMM PEIIEHUS 3aad; yMEHHE
¢bopMynupoBaTh U ONEPUPOBATH MOHATUAMU: ONpEICICHHE, aKCHOMa, Teopema,
CJIEZICTBHE, CBOICTBO, MPHU3HAK, IOKA3aTElIbCTBO, PABHOCHIIBHBIE (POPMYIUPOBKHU;
NPUMEHSTh UX; YyMeHHe (OpMynIHpoBaTh OOpaTHOE U  MPOTUBOIOJIOKHOE
YTBEPKACHUE, NPUBOAUTH IPUMEPHI M KOHTPIPUMEDPHI, MCIONb30BaTh METOJ
MaTeMaTHYeCKON MHAYKIMH; IPOBOJIUTh JOKA3aTEIbHbBIE PACCYKIECHUS MIPH PELLICHUN
3a/1a4, OLICHMBATh JIOTUYECKYIO MPaBUIBHOCTh PACCY’KICHHI; YMEHUE ONEPUPOBATH
MOHSTHSIMH: MHOXECTBO, IOJMHOKECTBO, ONEpalliy HaJ MHOXXECTBAMHU; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JUisl ONHCAaHUS pEeaJIbHbIX
MPOLIECCOB U SIBJIGHUN M MpPU pEHIeHHH 3a7ady, B TOM YHUCJIE U3 JIPYTUX Y4eOHBIX
NpeMETOB; YMEHHUE ONEePUPOBATh MOHATUAMHU: Tpad, CBSI3HBIN rpad, AepeBO, LUK,
rpad Ha MIOCKOCTH; YMEHHE 33JaBaTh U OMUCKHIBATh Ipadbl pa3IUdYHbIMU CIIOCOOAMU;
UCIIOJIb30BaTh rpadbl MpH PEeLICHUHU 33134

YMeHue omnepupoBaTh MOHATUAMHU: HATYypaIbHOE YHCJIO, LIEJ0€ YHUCIIO, CTENEHb C
LEeNbIM TI0Ka3aTesieM, KOPEeHb HaTypalbHOW CTENEeHH, CTENeHb C PalUOHAIBHBIM
MoKaszarejieM, CTeNEeHb C JeMCTBUTENBHBIM IOKa3aTeaeM, JOorapudm 4ucia, CHHYC,
KOCMHYC M TaHI€HC MPOU3BOJBHOIO YHKCIA, OCTATOK MO MOJIYJIO, palloHajIbHOE
YHCII0, UPPALMOHAILHOE YHCIIO, MHOKECTBA HATYPAIbHBIX, IEIBIX, PAIlHOHATBHBIX,
JNEHCTBUTENBHBIX YHUCEN; YMEHUE HCIOIb30BaTh MPU3HAKK JIETMMOCTH, HAUMEHBIINH
oOImMi enuTeNnb U HauMEHbIlee o01ee KpaTHOE, aNropuT™M EBKiIHIA NpH perieHnH
3a/1a4; 3HAKOMCTBO C Pa3JIUYHBIMHU MO3UIIMOHHBIMH CUCTEMAaMH CUHUCIICHHS; YMEHHE
BBITOJIHATH BBIYMCIICHUE 3HAYCHUN U MpeoOpa30BaHUs BBIPAKEHHUM CO CTENEHSIMH H
norapupmMamu, TpeoOpa3oBaHusl JIPOOHO-PAIIMOHATBHBIX BBIPAKCHHUM, yMEHUE
ONEpPUPOBATh TOHATHAMU: MOCIEIOBATEIBHOCTh, apu(METHYECKass MPOrpeccus,
reoMeTpuueckas rmporpeccusi, 0eCKoOHeUHO yObIBaroIiasi reoMeTpuiecKas mporpeccus;
yYMEHHUE 3aJaBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMeHHE OINEepUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO, CONpPSKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOJAYJIb W apryMEHT KOMIUIEKCHOTO 4HMcia, (opMma 3amucH
KOMITJIEKCHBIX YHCeN (reoMEeTpHuYecKasi, TPUTOHOMETpHUYECKas W ainreOpanyeckas),
yMETh TPOU3BOAUTH AapUPMETHUYECKHE JEHCTBHS C KOMIUIEKCHBIMU YHCIAMH;
OPUBOJUTH  MPUMEPbl  UCIOJB30BAaHUS  KOMIUIEKCHBIX  YHCEN, ONEepUpOBaTh
HNOHATHSMM: MaTpuua 2x2 u 3x3, onpenenuTenb MaTpULbl, TEOMETPUUECKUIM CMBICI
OTpeAeSIUTes

Ymenue OIIepUpPOBaATH MOHITHSIMHU: paloHasbHbIE, UppaluOHAIIbHBIE,
NOKa3aTesbHble, CTeNeHHbIE, JIorapu(pMUIEeCKre, TPUTOHOMETPHUECKUE YPABHEHUS U
HEpaBEHCTBA, MX CHCTEMbl; YMEHHE ONEpUpOBaTh MOHATHSAMH: TOXIECTBO,
TOKJECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpPaBHEHUH H
HEPaBEHCTB, PaBHOCWJIBHOCTh YpPaBHEHMI, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTh
YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI C IIOMOIIBbIO PA3IMUHBIX NPUEMOB; pellaTh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl C MapaMeTpoM; IMPUMEHSITh YpaBHEHHUS,
HCPAaBCHCTBA, HUX CUCTEMbI I PCHICHUA MATCMATUYCCKUX 3aJad MW 3adad Hu3
pa3IUYHBIX 00JIacTel HAYKH U PEATbHOM KU3HHU




YMeHue onepupoBaTh MOHATHAMM: (QYHKLUSA, YETHOCTh (DYHKIMH, NMEPHUOAUYHOCTD
(yHKIMH, OTrpaHUYEHHOCTh (YHKUMH, MOHOTOHHOCTh (YHKIHMH, SKCTPEMYM
(byHknuy, HaWMOOJbBIIEE W HAaWMEHbIIEEe 3HAYCHHS (YHKIMH Ha MPOMEXYTKE,
HemnpepbiBHas (YHKIM, AacUMITOTHI Tpaduka (QyHKIUHM, TepBas M BTOpasd
npou3BoAHas (YHKIMH, TEOMETPUYECKUA M (PU3MUECKHH CMBICI TPOU3BOIHOM,
nepBooOpa3Hasi, ONpeneNéHHbI MHTErpai, YMEHHE HaXOAWTh ACUMITOTHI Tpaduka
(YHKIMY; yMEHHUE BBIYMCIATH NPOU3BOAHBIE CYMMBI, IPOM3BEIEHHS, YAaCTHOIO H
KOMIO3ULUHN (PYHKLMH, HAXOAUTh ypaBHEHHE KacaTelIbHOH K Tpauky (QyHKIHH;
YMEHUE HaxOIWUThb IPOM3BOJHBIC 3JIEMEHTapHBIX (DYHKIUI; yMEHHE HCIIOJIb30BaTh
MIPOU3BOJIHYIO JUISl MCCIE0BaHUs (DYHKIMNA, HAXOIUTh HAWOOJbIINE U HaUMEHbIINE
3Ha4eHUs1 (PYHKIMH; CTPOUTH I'pa)MKd MHOTOWICHOB C HCIIOJIB30BAaHUEM arlapara
MaTeMaTHYECKOro aHajn3a; IPUMEHSTh IPOU3BOAHYIO Il HAX0XKICHHUS HAWITYYIIero
pelieHus] B MPUKIAJHBIX, B TOM YHUCIE COLUAIBHO-I)KOHOMMUYECKUX U (PU3NYECKHUX
3aavax; HaxOJUTh IJIOMIATU M 00BbEMBI (UTYp C MOMOIIBIO WHTErpaja; MPUBOIUTD
IpUMEpPbl MaTEeMaTHYECKOT0 MOJICJIMPOBAHUS € TMOMOLIbI0 U GEepeHINATbHBIX
yYpaBHEHUHU

YMeHue onepupoBaThb HOHATHAMH: Tpapuk (yHKIUH, oOpaTHas QyHKUuS,
KOMIO3ULMs QyHKIMH, TMHEeHas (QyHKLUA, KBaJpaTuyHas GYHKLUS, pallMOHAIbHAS
¢byHKuMsA, cTeneHHas (QYHKIOMSA, TpPUTOHOMETpUYeckne (yHKIUH, oOpaTHbIE
TPUTOHOMETPUYECKUE (DYHKIIMH, TOKa3aTelibHas W Jjorapudmuueckas (QyHKIHH;
YMEHHE CTPOUTHh TpapuKd H3YYEHHBIX (YHKIHHA, BBIIOIHATH MpeoOpa3oBaHUs
rpagukoB (GYHKIMA, MCHOJb30BaTh TpaduKH JUIsl HW3Y4YEHHUsS TPOILECCOB |
3aBUCUMOCTEH, TpU peIIeHUH 3aJad M3 JIPYruX y4eOHbIX NpEAMETOB U 3a1ad U3
peaqbHOM JKU3HU; BbIpAaXaTh (OpPMyJIaMH 3aBHCUMOCTH MEXIy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIMN A7 pelleHHs] ypaBHEHH, HEPaBEHCTB
U 3aJjad ¢ MapaMeTpaMu; HM300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pelIeHU YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 33/1aUM Pa3HBIX TUIOB (B TOM YHCIIE€ Ha MPOLIEHTHI, JTOJIH
U YacTH, Ha JBUXKEHHE, paboOTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 3aJa4d W3
o0JacTH yIrpaBJIeHUs JTUYHBIMU U CEMEHHBIMU (PMHAHCAMH); COCTABJIATH BBIPAKCHUS,
YpPAaBHEHUs, HEPABEHCTBA W MX CHUCTEMBI IO YCIOBUIO 3aJla4d, HCCIEN0BAThH
NOJYYEHHOE pEUICHHE M OLIGHUBATh MPABIONOJ0OHOCTh pE3yJIbTAaTOB; YMEHHE
MOJIEJINPOBATh PEAJIbHBIC CUTYAIIMN Ha SI3bIKE MAaTEMATHKHU; COCTABJIATh BBIPAKEHHUS,
ypaBHEHUsI, HEPABEHCTBA W MX CHCTEMbl IO YCIOBUIO 3aJlayd, HCCIEA0BAThH
MOCTPOCHHBIE MOJIENHM C HCIOJIb30BAaHUEM ammapara ajaredpbl, MHTEpPIpPEeTUPOBAThH
MOJIYYCHHBIN PE3yIbTaT

YMeHue onepupoBaTh NOHATHAMHE: CpellHee apupMEeTHIeCKOe, Meana, HanoobIIee
Y HauMEHbIIEee 3HAYEHHUs], pa3Max, JUCIEPCHs], CTAHAAPTHOE OTKJIOHEHHWE YUCIOBOIO
HaOopa; yMEHHE HU3BJIEKaTh, WHTEPIPETHPOBATh MH(OPMAIIHMIO, MPEICTABICHHYIO B
TabIuiax, Ha [uarpaMmMmax, rpagukax, OTpaskarollyio CBOMCTBA peaJbHbIX MPOLECCOB
U SBJIICHUH; TPEACTaBIATh HHGPOPMAIMIO C TMOMOIIBI0 TaOMUI] M JUarpamm;
UCCJIEJIOBATh CTATUCTUYECKUE JaHHbIE, B TOM YHCIE C MPUMEHEHHEM IpaduiyecKux
METOJOB M DJIEKTPOHHBIX CpPEACTB; TpadUuecKd HCCIEN0BATh COBMECTHBIC
HAOJIIOIEHUS C TOMOIIBIO UarpaMM pacCceMBaHUs M JIMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYallHBI OMNBIT W CiIy4ailHOe COOBITHE,
BEPOATHOCTh  CIy4YalHOTO  COOBITUS; yYMEHHME  BBIYMCIATH  BEPOSTHOCTH C
UCTIONB30BaHUEM TpadUUecKMX METOJIOB; MHPUMEHATH (DOPMYJBl CIOKEHHS H
YMHOXXEHUSI BEPOSTHOCTEH, (OpMYTy MOITHOW BeposTHOCTH, (opmyny bepHysm,
KOMOHMHATOpHBbIE (HaKThl U (HOPMYIIBI; OIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHH;




YMEHHE OINEpPHpPOBaTh TOHATHSAMH: CIy4aiiHas BEJIMYUHA, pacIpeleieHue
BEPOSATHOCTEH, MaTEMaTUYECKOE OXHUIaHUE, TUCTIEPCUSl U CTaHJAPTHOE OTKIOHEHHE
CIIy4allHOW BEJIMYHMHBI, (QYHKIUH pacupefelieHHs M IUIOTHOCTH pPaBHOMEPHOTO,
MOKAa3aTeIbHOIO0 M HOPMAJIBHOTO paclpeesieHnii; YMEHHEe HUCIOIb30BaTh CBONCTBA
W3yUYEHHBIX PACHpEICIICHUIA ISl PEIIeHUs 3a]a4; 3HAKOMCTBO C TOHSTHSIMHU: 3aKOH
OOJIBIINX YHCET, METO/IbI BBIOOPOYHBIX UCCIIEOBAHUI; YMEHUE TIPUBOIUTH IPUMEPHI
NPOSIBJICHUSI 3aKOHA OOJBIIMX YHUCEN B TMPHUPOJHBIX M OOMICCTBEHHBIX SBJICHUSX;
YMCHHUC OIICPpUPOBATH MOHATHUAMU: COUCTAHHUC, NCPECTAHOBKA, YHUCIIO CO‘-ICTaHI/II\/JI,
YHUCJIO TIEPECTaHOBOK; OMHOM HBI0TOHA; yMeHHE MPUMEHSITh KOMOMHATOPHBIE (PaKThI
U pacCyXKACHHUA Ul PCHICHUA 3a/la4d; OLCHUBATH BCPOATHOCTU PCAJIbHBIX COGBITHﬁ;
COCTABJIATH BEPOSITHOCTHYIO MOJICIIh ¥ HMHTEPIPETHPOBATH MOJTYICHHBIN pPE3yJIbTaT

YMeHue onepupoBaTh MNOHATHAMM: TOYKA, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyY, BEJINYUHA YIJIa, INIOCKUN YIoJl, IBYTPAHHBIA YIoJl, TPEXTPAHHBIN yIoJ,
CKPEIIMBAIOIINECA MpPsIMbIE, MApalIEIbHOCTh W IEPHEHIUKYJSIPHOCTH IPSIMBIX H
IUIOCKOCTEH, YroJlI MEXAY IPSMBIMU, Yrojl MEXKIy IpsIMOM U INUIOCKOCTBIO, YIOJI
MEXy IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE MEXKIY
IPSIMBIMH, PAaCCTOSIHUE MEXKIY IUIOCKOCTSMH; YMEHHE HCIIOIb30BaTh IIPU PEILICHUU
3a7lad M3y4eHHbIe (PAKTBI U TEOpEeMbl IJIAHHMETPUH; YMEHUE OLICHWBATh pa3Mephl
00BEKTOB OKPY’KAIOLIETO MHpPA; CTPOUTh MaTEMAaTUYECKHE MOJEIH C MOMOILBIO
TEOMETPUUYECKHUX IOHATUM M BEIWYWH, PEINATh CBSA3aHHBIE ¢ HUMM IPAKTUYECKHE
3a1a4u

10

YMeHue  omepupoBaTh  MOHATUSAMHU: IUIOMAAbL  QUTypsl, 00BEM  urypsl,
MHOTOTPAaHHHK, NPABWIBHBIM MHOTOTPaHHUK, CEYEHHEe MHOTOTpaHHHKA, KyO,
napaujenenurnes], npu3mMa, nupamMuaa, Gurypa u moBEpXHOCTh BPAIICHUS, LIHIUHIID,
KOHYcC, map, cdepa, miomanb chepbl, MIOMAab TOBEPXHOCTH MHUPAMHUIBI, TPU3MBI,
KOHyCa, LWIMHApPA, 00BEM KyOa, MpsIMOYTOJBHOTO NapayjieNenunesa, MUpaMubl,
NpU3MBI, [WIMHApA, KOHyca, IIapa, pa3BEPTKA IOBEPXHOCTH, CEYEHHS KOHyca |
IWIMHAPa, TapajuleJIbHBIE OCH WM OCHOBAHMIO, CEUYEHHE IMIapa, IUIOCKOCTh,
Kacaromiascsi cepsl, MWINHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE MHOTOTPAaHHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (PUTYPBI M TIOBEPXHOCTH BpAIICHUS, UX CEYCHUS, B TOM
9Hucie C TOMOINBIO  JJIEKTPOHHBIX CPEACTB; yMEHHE MPUMEHATh CBOICTBa
reOMETPUUECKUX (UTYP, CAMOCTOATENBHO (HOPMYITHPOBATH ONPECIICHHS U3y4aeMbIX
¢uryp, BBIABHTaTh THUIOTE3bl O CBOWCTBAX M IPHU3HAKaX T€OMETPHUYECKHX (QUTyp,
00OCHOBBIBATh WJIM ONPOBEPTaTh UX; YMEHHE MPOBOAMUTH KiIacCUPUKAIHMIO GUryp 1o
pa3INYHBIM NIPU3HAKAM, BBIITOJIHITH HEOOXOIMMBIE JONOTHUTEIBHbBIE TOCTPOCHHS

11

YMeHue omnepupoBaTh MOHATHSAMH: IBW)KEHHE B MPOCTPAHCTBE, MapaiieNbHBIH
NepeHoCc, CUMMETpHUsl Ha IJIOCKOCTH M B HPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHHe
1o100us1, MoA00HbIe (DUTYPHI; YMEHHE pacliO3HaBaTh PaBHBIE U MO00HBIE (PUTYPHI, B
TOM 4YHUCIIE B TPHPOJIE, MCKYCCTBE, APXUTEKTYPE; HCIIOJIb30BaTh I'€OMETPUUYECKHE
OTHOIICHUS MpPU pEHICHUH 33a7ay; HAXOAUTh T€OMETPHUYECKHE BEIMYUHBI (JJIMHA,
yroJl, TUIoIaab, 00bEM) NPU PEIICHUH 3ajad U3 APYTUX YYEOHBIX MPEIMETOB U U3
peaNbHOM KHU3HU; YMEHHE BBIUMCISATH I'€OMETPUYECKHE BEIUYMHBI (AJMHA, YTOJ,
oMb, O0BEM, IUIOMAAb IOBEPXHOCTH), HCIONB3Ys H3ydeHHbIE (HOpMYIBI U
METO/bI, B TOM YHCJIIE: IJIOLIa/lb TOBEPXHOCTU MUPAMHU/IBL, IPU3MBI, KOHYCa, LIWIMHIPA,
wiomans cdepsl; 00bEM KyOa, NPSIMOYTOJBHOTO TapajuleJIeNueaa, HMHUpaMHIbI,
NpPU3MBI, IWIMHpPA, KOHYCa, 1apa; YMEHUEe HaXOJUTh OTHOIIEHHE 00bEMOB MOAOOHBIX

duryp

12

YMmenue OINICPpHUPOBATH IIOHATUAMU: HNPAMOYTOJIbHAA CHCTEMA KOOPAWHAT, BCKTOP,
KOOPAWHATBI TOUYKH, KOOPAWHATHI BEKTOPA, CYMMad BCKTOPOB, IMPOU3BCACHNEC BCKTOPA




Ha YHCJIO, Pa3IoKEeHHE BEKTopa Mo 0a3ucy, CKaJspHOE IPOM3BEICHUE, BEKTOPHOE
MIPOU3BEACHNE, YIOJd MEXAY BEKTOpaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIA METOJ JJsl PEIIeHHS TEeOMETPHYECKMX 3aJad M 3agad JApYTrux
yueOHBIX PEJAMETOB

13

YMenue BbIOMpaTh TONXOMSAIIMIA METOA MJIs pelIeHHus 3a7add; I[MOHUMaHHe
3HaYMMOCTH MaTE€MaTHKU B M3YYEHUHM HPUPOJTHBIX M OOILIECTBEHHBIX MPOIECCOB U
SIBJICHUI; YMEHHE paclo3HaBaTh IMPOSIBICHHWE 3aKOHOB MaTEeMaTUKU B HCKYCCTBE,
YMEHHE MPUBOJIUTH MPUMEPHI MATEMAaTHYECKUX OTKPBITUH POCCUHUCKON U MHPOBOMU
MaTEMaTUYECKON HAyKU




Hepeqeﬂb 3JIEMEHTOB COACPKaAHUA, IPOBEPACMBIX HA EI'D nmo maTemaTuke

Kox | IlpoBepsieMblii 3J1IEeMEHT CO/lepP:KaHUSA
1 Uucna v BBIYUCIICHUS
1.1 | Hatypanbnbie u nenbie yncina. [Ipu3Haku AeIMMOCTH HEIbIX YHUCel
12 Pannonaneupie uncna. OOBIKHOBEHHBIE M JAECATUYHBIE JIPOOH, NPOLEHTHI, OECKOHEUHBIE
) MIepUOINYECKHe IpoOu
13 ApmbMeTHqE:CKHI‘/’I KOpeHb HaTypasbHOW cTeneHu. JleiicTBus ¢ apuMeTHUueCKUMHU KOPHIMHU
HaTypaJbHON CTETICHU
1.4 | Crenesb ¢ nenslM nokasareneM. CTENeHb ¢ paMOHAIbHBIM MTOKa3aTesieM. CBONCTBA CTENEHU
15 CuHyCc, KOCMHYC W TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHCJIOBOTO apryMeHTa
1.6 | Jlorapudm umucina. JlecaTudHble M HATYPAIbHBIE JOrapu(MbI
JeiictButenpHble umcia. ApudMeTHyecKue oOnepauud ¢ JCHCTBUTEIBHBIMU  YHCIAMH.
1.7 | [IpubnuxEHHbIE BBIYUCICHUSA, MpaBUJIa OKPYIJICHUS, NPUKHAKA M OIEHKa pe3yJbTaTa
BBbIUMCIICHUN
1.8 | IIpeoOpazoBanue BoIpAKEHHUI
1.9 | KommniekcHble ynciia
2 YpaBHEHHUsI M HEpABEHCTBA
2.1 | Hensle u 1poOHO-paIiioHaIbHbIE YPABHEHUS
2.2 | MppauyrioHanbHbIE YPAaBHEHHUS
2.3 | TpuroHoMerpuyeckue ypaBHEHUS
2.4 | IlokazaTenpHbIe U JorapuMUUECKHE YPABHEHUS
2.5 | lensie u npoOHO-paniioHaIbHbIC HEPABEHCTBA
2.6 | UppaimmonanbHble HEPABEHCTBA
2.7 | Iloka3zarenpHble U JorapubMuyeckiue HepaBEeHCTBA
2.8 | TpuroHoMmerpuyeckrue HEPaBEeHCTRA
2.9 | Cuctembl M COBOKYIHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 | YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | MaTpuua cucTeMsl JIMHEHHBIX ypaBHeHU. OnpenennTesb MaTPULIbI
3 ODyHKIHH U TpaduKh
31 @yHkius, cnocoObl 3amanus QyHkuuu. I'padux (yHkiumn. B3zaumHo oOpaTHble (QYHKIHH.
Uérnple u Heu€THble pyHkumu. [lepuoanueckue GyHKIUU
Ob6nacTte ompezaeneHuss U MHOXKecTBO 3HaueHud ¢ynkumu. Hymu ¢ynknuu. IlpomexyTtku
3.2 | 3HakomocTostHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl W MUHUMYMBI
¢byukmun. Hanbonpiiee n HanMeHblee 3HaYeHNEe GYHKIIUNA HAa TPOMEKYTKE
33 Crenennas GyHKIHMS ¢ HATYpaJIbHBIM | 1IEJIBIM MTOKa3aTesneM. E€ cBoiicTBa u rpaduk. CoiicTBa
u rpad UK KOPHsI 71-OU CTEIICHH
3.4 | Tpuronomerpuyeckue HyHKIMH, UX CBOWCTBA U rpaduKu
3.5 | IlokasarenpHas u Jorapudmuyueckas QyHKIUHN, UX CBOMCTBA U rpaduKku
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkimid. CBolicTBa (DyHKIMIA, HENPEpPHIBHBIX Ha

OTPEC3KEC




3.7 | IlocnegoBaTelnbHOCTH, CIIOCOOBI 3aaHUS OCIEI0BATEILHOCTEN

3.8 | Apudmernyeckas u reomeTpuueckas nporpeccun. Popmysia CI0KHBIX MPOIICHTOB
4 Hayana maremaTnueckoro anajinsa

4.1 | lIponsBognas pyukiuu. [Ipons3BoaHbIe 2JIeMEHTapHBIX QYHKITUH

49 [IpumeHeHne NPOU3BOAHON K HCCIENOBaHUIO (PYHKIMA HAa MOHOTOHHOCTh U JKCTPEMYMBI.
) Haxoxaerne HauboIbIIero 1 HAaNMEHbBIIETr0 3HaYCHHs QYHKIIMK HA OTPe3Ke

4.3 | IlepBooOpasHas. MHTerpan
5 MHOK€eCTBa 1 JIOTHKA

5.1 | MHoxecTBO, oniepaniu HaJi MHOkecTBaMu. Jlnarpammel Ditniepa — Benna

5.2 | Jloruka
6 BeposTHOCTB U cTaTHCTHKA

6.1 | OnucarenpHas CTATUCTUKA

6.2 | BepostHOCTB

6.3 | Kombunaropuka
7 ['eomeTpust

7.1 | ®urypsl Ha IOCKOCTH

7.2 | IlpsiMble ¥ JIOCKOCTH B MPOCTPAHCTBE

7.3 | MHororpanHuku

7.4 | Tena u MOBEPXHOCTH BpallCHUS

7.5 | KoopiuHATBI U BEKTOPHI




npunodicenue Ne |

I[eMOBepCI/II/I OLCHOYHBIX MATECPHUAJTIOB TCKYIIECIro TEMATUICCKOI0 KOHTPOJISA

10 KJIACC
Koaudukarop npoBepsieMbIX 3JIEMEHTOB COJAEPKAHUA U TPeOOBAHU K YPOBHIO MOATOTOBKH
o0yuyawmmxcs

Konrpomnsnas padora Ne 1
"I'padb1, BEpOSITHOCTH, MHOXKECTBA, KOMOMHATOpHKA"

MaxkcumanbHBIN
OaJ1 3a 3amaHue

IIpoBepsiemble . YpoBeHb
POBEp Kon MeranpeameTHblit p
peIMETHBIC CJIO)KHOCTH:

K3C pe3yabTaT
pe3yJIbTaThI B/I1

Teopus rpados (rpad,
BEpIIHHA, peOpo,
CTETICHb BEPIIUHBI,
nyTh B rpade)

24 MIT 1.1; 1.2; 1.3; 3.1 b 1

OnepupoBatb
MOHSTHUAMU:
CIIy4alHbIH OIIBIT,
3JIEMEHTapHOE
COOBITHE CITy4aifHOTO
OMbITA, CIIy4YalHOE
COOBITHE, BEPOSITHOCTD
2 COOBITHS; YMETh 6.3 MIT1.1;1.2;1.3;3.1 b 1
HaXOIUTh
BEPOATHOCTH
CIIy4aifHbIX COOBITHIA B
OTIbITax C
PaBHOBO3MOXHBIMU
AJIEMEHTapHBIMU
COOBITUSMHU

Pemarts 3amaun
METOJIOM
OpPTaHU30BAHHOTO
nepedopa u ¢
HCIIOJIb30BaHUEM
MpaBHUJia YMHOXKCHHUS,
YMETh OIICHUBATh
BEPOATHOCTH
peanbHBIX COOBITUH U
SIBJICHU

6.3 MIT 1.1; 1.2; 1.3; 3.1 b 1

OnepupoBatb
OCHOBHBIMHU
MOHATHIMHA

4 KOMOMHATOPHUKHU 2.3 MIT1.1;1.2;1.3;3.1 b 1
(dakropuan uncna,
pa3MelleHus,
MIePECTAaHOBKH,




coueTaHus, OUHOM
HproToHa)

Hopmainsnoe
pacmpeienieHre
CIIy4aiiHOM BEJIMYUHBI.
CBs13b MEXKIY
AMITUPUYECKUM U
TEOPETHUCCKUM
pacrpeiesIiecHUEM.
3aKoH OONBIINX YHCET
¥ BBIOOPOYHBII METO
HU3MEPECHUS
BEPOSITHOCTEH.
VYcnoBHas
BEPOSITHOCTH U MOJTHAS
BEPOSITHOCTh

23 MIT 1.1; 1.2; 1.3; 3.1 IT 1

Bcero 3ananuii — 5, u3 HUX 110 YpOBHIO cl0KHOCTH: b —4; T — 1
MakcuMabHBIA TEPBUYHBIN O0a/1 — 6

Kpurtepun onennBanus:

o 3ananmue 1 (0a30Bblii ypoBeHb, 1 0as1):

1 6a,11 — BepHO MOCTPOEH Ipad It 0TOOpakeHUs! OTHOIICHHUS HAa 3aJJAHHOM MHOKECTBE, YUTEHBI BCE
BEpILUHBI U pEOpa.

0 6a1J10B — HEBEpHOE NOCTPOCHHUE WIIN OTCYTCTBHE PELICHMUS.

o 3ananmue 2 (0a30Bblii ypoBeHb, 1 0as1):

1 6a,11 — BepHO MOCTPOEHA MATPHIIA CMEKHOCTH (MJIM MaTpHIlA MHIIMJIEHTHOCTH) JUIsl 3aJaHHOTO rpada.
0 0a110B — HEBEPHOE OCTPOCHUE.

o 3aganue 3 (0a30BbIi ypoBeHb, 1 0aw):

1 6a/11 — BepHO HaWJEHO KOJIMYECTBO CIIOCOOOB 3a4epKHYTh HOMEpa B JIoTepee (MpuMeHeHa hopmya
qucIa COYETAHU).

0 0a110B — HEBEpHbIN OTBET.

o 3aganue 4 (0a30BbIi ypoBeHb, 1 0awn):

1 627 — BepHO HAHACHO KOJIMYECTBO CITIOCOOOB BHIOPATh YUSHUKOB M3 Kiacca (IpuMeHeHa hopMyia
quciIa COYSTAHUM).

0 0a110B — HEBEpHbIN OTBET.

o 3aganue S (MOBBILICHHBIN YPOBeHb, 1 0aJL1):

1 6a1s1 — BepHO HalifieHa BEPOSITHOCTh COOBITUS (T€OMETPUUECKasi BEPOSITHOCTH), ITOJIyUYEH MPABUIIbHBIH
OTBET.

0 6a/1J10B — HEBEPHBIN OTBET MIIM OTCYTCTBHE OOOCHOBAHUSI.

CucreMa onleHUBaHUSA

OTMeTKa 0 TATUOAIIIFHOM IIKAJIE «2» «3» «4» «5»

[TepBuuHbIe OaJTBI 0-2 3 4 5

IIpononxuTebHOCTH PadOTHI
[Tpo10IKUTENHHOCTD BHIMIOJIHEHHS] KOHTPOJIBLHOU paboThI - 40 MUHYT

Oo0pa3zen padoTbl



Bapmuanr 1

Nel. Ilycte A - MHOKecTBO uncen 1, 2, 3: 4 = {1, 2, 3}. Iloctpouts rpad A 0ToOpaxKeHHsI OTHOIIECHUS
"<" ("menb1e") HA ’TOM MHOXECTBE.

Ne2. [TocTpouTh MaTpUIly CMEKHOCTH IS rpada:

Ne3., Mran MBanosuu kynwi omiet «Croptinoto 5 u3 36». OH q0KeH 3a4epKHYTh POBHO 5 HOMEPOB H3
36. CKOJIBKO CYIIECTBYET CIIOCOOOB 3TO C/IeaTh?

Ne4. B xiacce 25 ydeHukoB. CKOJBKUMH CIIOCOOAMM yUUTENb MOXET BBIOpaTh B 3TOM Kiacce JUis
orpoca: a) 5 pa3HbIX YUYEHUKOB; 0) 6 pa3HbIX YUEHUKOB; B) 20 pa3HbIX yU€HUKOB?

NeS. Man MBanosuu oGerian no3BoHuTh Bany Hukudoposuuy mexay 15:00 u 16:00. U3BecTHO, 4TO
WBan MBaHOBWY Bceraa IepKUT CBOE ClIoBO. A BOT MBany HukudopoBudy, KOTopbIii xknan y TenedoHa
3BOHKA, MPUIUIOCH OTIyuuThcsa Ha 10 muHyt. Haiigure BeposTHOCTH TOro, 4tro 3BOHOK lBaHa
WBanoBuua 3acran Meana Hukudoposuya y tenedona.

Bapuanr 2

Nel. Ilycte A - MHOXecTBO uucen 2, 4, 6, 14: A = {2, 4, 6, 14}. Ilocrouts rpad mis 0TOOpaKEHUS
OTHOLIEHUS "IeIUTCA HalleIo Ha' Ha 3TOM MHOYECTBE.

Ne2. [TocTpouTh MaTpUIly CMEKHOCTH M MAaTPUIy HHIIMACHTHOCTH /s rpada:

Ne3. Ban Hukudoposuu kymun oumnet «Jlorto 6 u3 49». OH n0JDKeH 3a4epKHYTh POBHO 6 HOMEPOB U3
49. CKOJBKO CYIIECTBYET CIIOCOOOB 3TO cenaTh?

Neq4, Myxa nosizer mo pemierke pasmepom 3 X 3 u3 Touku A B Touky B (cMm. puc. 2), nBurasce Bce
BpeMs BIIPaBO WU BHU3. CKOJIBKO PAa3IUYHBIX MAPIIPYTOB MOKET BHIOpaTh Myxa?

NeS. IIpo ceno MIBaHOBO U3BECTHO TOJIBKO, YTO OHO HAXOAMUTCS TIe-TO Ha LIOCCE Mexay Mupropoaom u
Crapropoaom. Jlymaa mocce paBaa 200 kM. Halimute BeposITHOCTH TOTO, YTO: a) OT Mupropoaa 1o
WBanoBo mo mocce menbine 20 km; 6) or Crapropoga no MeanoBo mo mocce Gombine 130 kM, B)
VBaHOBO HaXxOUTCSI MEHEE YEM B 5 KM OT CEPEIUHBI ITyTH MEXIY TOPOJIaMH.

Kontpoabnas padora Ne2: "UcnbiTanust bepnyuiu. CiryyaiiHble BeJUYHHBI U

pacnpenesienus"
IIposepsiembie . YpoBeHb .
Ne Kon MertanpeamMeTHbII MaxkcumanbHBIN
MIPEAMETHBIE CJIOKHOCTH:
/T K3C pe3yabTaT Oau1 3a 3a71aHUE
pe3yJIbTaThl Bb/1




OnepupoBatb
TIOHSATUSIMH:
CJIy4YalHBbIH OIIBIT,
DIIEMEHTapHOE
COOBITHE CITy4aifHOTO
OIbITa, CIIy4aiiHOE
COOBITHE, BEPOSITHOCTD
COOBITHS; YMETH
HaXOJIMTh
BEPOSITHOCTH
CIIy4aifHbIX COOBITHIA B
OTIBITAX C
PaBHOBO3MOYKHBIMH
DIIEMEHTAPHBIMH
COOBITUSIMH

6.3

MIT 1.1; 1.2; 1.3; 3.1

OnepupoBathb
MOHSATUSMU:
CITy4ailHbIH OTIBIT,
3JIEMEHTapHOE
COOBITHE CIIy4aiiHOTO
OIIbITA, CIIy4YailHOE
cOOBITHE, BEPOSTHOCTD
COOBITHS; YMETh
HAXOIUTh
BEPOSITHOCTH
CITy4alHBIX COOBITUH B
OMBITAX C
PaBHOBO3MOXXHBIMU
3JIeMEHTapHBIMU
COOBITUSMHU

6.3

MIT1.1;1.2;1.3;3.1

Pemars 3a1aun
METOJIOM
OpPTaHU30BAHHOTO
nepedopa u ¢
UCTIOJTb30BaHUEM
MpaBHUJia YMHOXKECHHUS,
YMETh OIICHUBATh
BEPOATHOCTH
pEATbHBIX COOBITHIA U
SIBIICHUM

6.3

MIT 1.1;1.2; 1.3; 3.1

OnepupoBatb
OCHOBHBIMHU
MOHSATHSMH
KOMOMHATOPUKHU
(paxTopman uncia,
pa3MeIIeHus,
MIEPECTaHOBKH,
coveTaHusi, ONHOM
HrroToHa)

23

MIT1.1;1.2;1.3;3.1

HopmanbHoe

2.3

MIT1.1;1.2;1.3;3.1




pacmpeeneHue
CIIy4ailHOM BEJIUYUHBI.
CBsi3b MEXIY
AMITUPUIECKUM U
TEOPETHUECKUM
pacrpeieieHUeM.
3aKoH OOIBIINX YHCET
Y BEIOOPOYHBIN METO/T
U3MEPEHUS
BEPOATHOCTEM.
YcnoBHas
BEpPOSITHOCTH M MOJTHAS
BEPOSTHOCTh

Bcero 3aganuii — 5, U3 HUX 110 ypOBHIO clloxkHOCTU: b —4; [T — 1
MakcuMaabHBIA IEPBUYHBINA Oy — 5

Kpurtepuu ouennBanus:

o 3ananue 1 (0a30BbIil ypoBeHb, 1 0asLI):

1 6a11 — BepHO BBHIMKCAHBI BCE DJIEMEHTAPHBIC COOBITHS ISl 33JAHHOTO YHCJIA YCIIEXOB B MCIIBITAHUSIX
bepuynnu.

0 6aJ1J10B — HEBEPHBIN OTBET MJIM HEMOJIHBIH 1epedop.

o 3ananue 2 (0a30Bblil ypoBeHb, 1 0asL1):

1 ©0ann — BepHO HaliileHa BEPOATHOCTH cOOBITUS 1O ¢opMmyse bepHymnn (monmaganue Mpu
onpenenEHHbIX OpocKax).

0 0a/110B — HEBEPHBIN OTBET.

o 3ananue 3 (0a30BbIil ypoBeHb, 1 0asLI):

1 6a1s1 — BepHO HaliZieHa BEPOSITHOCTh MOCIIEI0BATEIbHOCTH COOBITHI B ceprH UCTIbITAHUNA bepHyiu.

0 6a/1;10B — HEBEPHBIN OTBET.

o 3ananmue 4 (0a30Bblii ypoBeHb, 1 0asL1):

1 6as1 — BepHO HANACHO KOJIUYECTBO CIIOCOO0OB (MpuMeHeHa GhopMyIia Yuciia COYETaHuM).

0 0a/110B — HEBEpHbIN OTBET.

o 3ananue S (MOBBIIEHHBIH YPOBeHb, 1 0aLI):

1 6ana — BepHO HaiizieHa BEpOSTHOCTH COOBITHS (HE MEHee K ycmexoB) ¢ MCHOJIb30BaHUEM (OPMYITBI
bepHymm u cyMMHUpOBaHUS BEPOSITHOCTEIA.

0 6aJ1J10B — HEBEPHBIN OTBET MM OTCYTCTBHE OOOCHOBAHUSI.

CucreMa oleHUBaHUSA

OTMeTKa 0 TATUOAIIIFHOM IIKAJIE 2» «3» «4y» «5»

[TepBuuHbIe OaJLIBI 0-2 3 4 5

IIpoaoKUTETLHOCTH PA0OTHI
[Tpo10IKUTENHHOCTD BBIMOJIHEHUS! KOHTPOJIBHON paboThl - 40 MUHYT
Oo0pa3zen padoTbl
BapuanTt 1

Nel. DKCIEpUMEHT COCTOMT B 4 TOCIIE0BATENbHBIX UCTIBITaHUAX bepryiuu. [Tonap3ysck 0603HaueHUSAMU
VY s yenexa v H nnst Heyiauu, BBITUMIINTE: a) BCE dJIEMEHTAapHbIE COOBITHUS, B KOTOPBIX POBHO 1 ycriex;



0) Bce aeMeHTapHbIe COOBITHS, B KOTOPBIX POBHO 2 ycCIieXa; B) BCE 3JIEMEHTapHbIE COOBITHS, B KOTOPBIX
poBHO 3 ycnexa.

Ne2. Muma kujaeT Msid B 6ackeTO0JIbHYI0 KOp3uHy. BeposTHoCTh nonaganus paBHa p = 1/ 3

. Haiinure BeposiTHOCTB TOrO, YTO, cliedaB 5 OpockoB, Muiia nmomnajier B KOP3UHY TOJBKO MPU BTOPOM H
4eTBEPTOM OpOCKe.

Ne3. B kopoOke siexxar kapanjaamu: 3 KpacHbIX U S cuHuX. TakuM 00pa3om, Bcero Kapauaamiei 8. Beraem
HayJauy OJMH Kapanjaam. Ecim kapanpmamn okakeTcs KpacHbIM, TO HAa30BEM JJIEMEHTApHOE COOBITHE
onbiTa ycnexoMm. Ecnu kapanpamn cuHMid, TO OyJeM CuUWTaTh, YTO OMBIT OKOHUMJICS Heydaued. Takoi
OTIBIT sIBJIsiETCA UcTbITaHWeM bepHymm. OueBuaHO, BEPOATHOCTH ycnexa p paBHa 3/ 8 , a BEpOSTHOCTh
HeyJauu g paBHa 5/ 8 . BeIHyThIN KapaHaanl Mbl BepHEM B KOpoOKy. [ToBTopum 3ToT omnbIT 4 pasa. [Ipu
ATOM KaXJIbli CIeyIOIUil BEIOOp HE 3aBUCUT OT MpeablIynmx. Takum o0pa3om, oidydaeM cepuro u3 4
ucnbiTanuil bepHyiu. KakoBa BepoOSTHOCTH BBIHYTH B IIE€pPBBIM, TPETUH M YETBEPTHIM pa3 KpAaCHBIC
KapaH/ally, a BO BTOPO — CUHUIL?

Ne4, Yto06wI OBICTpEE MOACYUTATH MEIOYDL B KOHIIE pab0dero JTHsI, KACCHUP 3apaHee CKIIAbIBACT PyOJIeBbIC
MOHETHI CTOJOWMKaMHU MO JecATh MOHET B KaxaoM. [Ipu 3ToM Kakaas MOHeTa B CTOJIOMKE C PaBHOM
BEPOSITHOCTHIO JISKUT PEIIKOU MM OpJioM BBEepX. CKOIBKO BCETO €CTh CMOCOOOB MONOXKUTH 10 MOHET B
CTOJIOMK TaK, YTOOBI POBHO 4 U3 HUX JISKAIHU OPJIOM BBEpX?

NeS. Ounery 3amanu 10 oguHAaKOBBIX MO TPYAHOCTH 3anad. BeposTHOCTh Toro, yto OJier pemaeT 3aaayqy,
paBHa 0,75. Haiinute BepossTHOCTH TOro, yto OJer pemur: a) Bce 3a1auu; 0) He MeHee 8 3ajay; B) He
MeHee 6 3a7ad.

Bapmuanr 2

Nel. DOkcnepMMEHT COCTOMT M3 MSTH IOCHEAOBaTENbHBIX HcnblTaHud bepHymu. [lonb3ysich
o0o3HaueHussMH Y 1S yeniexa U H Ui Heyiauu, BBIMMIIUTE BCE AJIEMEHTapHbIE COOBITHSA, B KOTOPBIX
poBHO: a) 1 ycmex; 0) 2 ycnexa; B) 3 ycrnexa; r) 4 ycnexa.

Ne2. Ha ¢abpuke enoyHBIX UrpylIeK HPOU3BOIST 3JIEKTPUYECKUE TUPNAHIBL. B roToByl0 rupisHmy
paboumii mocnenoBarenbHO BeTaBiasgeT S50 J1aMImoyek JBYX IIBETOB — KpacHble M CHHME, HayJady
BbIHMMasl UX U3 AILIUKa, I7Ie 04YeHb MHOTO pa3HbIX JiaMrodeK. CKOIbKO OH MOXKET CHeNaTh Pa3InYHbIX
TUPJSHA, B KOTOPBIX 20 KpacHBIX Janodex?

Ne3. B yactu A Eaunoro rocyaapcTBeHHOro sk3ameHa no mMatematuke B 2007 r. Obuto 10 3aganmii. K
KaKIOMY M3 HUX Npezaraercd 4 BapuaHTa OTBETa, U3 KOTOPBIX POBHO OJIMH —

BEpHBIN. YCeXoM Ha30BeM BbIOOp BEpHOTO BapHaHTa OTBETa, HEyAauel — BBHIOOP OJTHOTO M3 HEBEPHBIX.
Ecnu ydyeHuK He 3HaeT MpeaMeT W OTBEYaeT Hayrajd, TO C BEpOSATHOCTHIO 1/ 4 OH BhIOEpeT NMpaBHIbHBIN
OTBET, a C BeposATHOCThIO 3/ 4 — ommbercs. Takum oOpa3oMm, /ISl HEBEKECTBEHHOTO YUEHHKA dK3aMEeH
IpeBpalaeTcs B CEPHI0 UCHBITAaHUNA bepHymm ¢ BeposTHOCThIO ycmexa p = 1/ 4 u BepOSTHOCTBIO
Heynauu q = 3/ 4 . KakoBa BeposiITHOCTb, OTBeUas Hayzaudy, «IIPaBUJIbHO OTBETUTH» XOTsS ObI HA OJHO
3agaHue?

Neq. [IpousBonsaT BBICTpENIbI B MHUIIEHb C BEpOSATHOCThIO momananus 1/ 3 . Bcero mpousBomutcs 7
BbICTpenoB. KakoBa BEpOATHOCTH I1ONIACTh B MUIIEHBb POBHO 3 paza?

11 KJIACC
Koaudukarop npoBepsieMbIX 3JIEMEHTOB COJeP:KAHUA M TPeOOBAHMI K YPOBHIO MOJATOTOBKHU
o0yyarmmxcs
No TIposepsembre Kon MertanpeameTHbIN YpoBeHp MaxkcumanbHbIN
/T HPEAMETHDIC K3C pe3yabTaT COAHOCTH: Oau1 3a 3a71aHUE
pe3yJIbTaThl Bb/1
1 OnepupoBaThb 52 MIT1.1;1.2;1.3;3.1 b 1




MIOHATUEM
MaTEMaTHYECKOT O
OKHJIaHUs, IPUBOAUTH
IIPUMEPHI TOTO, KaK
[IPUMEHSETCSA
MaTeMaTHIECKOe
OKHJIaHUE CIIy4alHON
BEJIMYMHBI, HAXOUTh
MaTeMaTH4eCKOoe
O’KHJAHHE 10 TaHHOMY
pacnpeesIeHUI0

IIpumeHnATH
KOMOWHATOPHOE
MPaBUIO YMHOXKCHHS
IIPU PEIICHUH 33124

6.6

MIT1.1;1.2;1.3;3.1

OnepupoBatb
MOHATUSAMU:
UCIIBITaHUE,
HE3aBUCUMBIE
UCTIBITaHUS, CepUS
UCIIBITaHUH, yCIIeX U
Hey/a4ya; HaXOIUTh
BEPOSTHOCTH COOBITHI
B CEpUU HE3aBUCUMBIX
UCHOBITAHUN 10
MepBOTO ycrexa,
HaxOJIUTh
BEPOSITHOCTH COOBITUI
B CEpUU UCIIBITAHUI
bepuymm

6.7

MIT 1.1; 1.2; 1.3; 3.1

OnepupoBatb
MTOHSATUSIMU:
UCIIbITaHUE,
HEe3aBHCHUMBbIE
UCIIBITaHUs, CepUs
UCIIBITaHUH, YCIIEX U
Hey/Ja4ya; HaXOIUTh
BEPOSITHOCTH COOBITUIM
B CEpUU HE3aBUCUMBIX
HUCHBITAaHUHU 10
MEepPBOTO ycnexa,
HaXOJUTh
BEPOSTHOCTH COOBITHI
B CEpHUU UCITBITAHUI
bepuynnu

6.7

MIT1.1;1.2;1.3;3.1

OnepupoBatb
MOHSTUSMU:
Clly4aiiHasi BeJIMYHMHA,
pacnpezeieHue

6.8

MIT 1.1; 1.2; 1.3; 3.1




BEPOATHOCTEM,
Jarpamma
pacrpeneeHus

OnepupoBatb
MOHATUSIMU:
Clly4aiiHasi BeJINYMHA,
pacmpeneneHue
BEPOATHOCTEM,
Jarpamma
pacnpezeneHus

6.8 | MIT1.1;1.2;1.3;3.1 I 2

Bcero 3ananuii — 6, 3 HUX 1O YPOBHIO clokHOCTU: b —4; T — 2
MakcuMabHBIA TEPBUYHBIN Oamt — 8

Kpurtepuu onennBanus:
o 3aganue 1 (0a3oBbIii ypoBeHb, 1 0amwn):
1 6ann — BepHO HAWIEHO MaTeMaTHYeCKOe OXKUJaHUE 10 JAaHHOMY paCIpeIeiICHUI0, MPHUBEICHBI
pUMEPbI TPUMEHEHHSI MaTEMAaTHUYECKOTO 0XKHUJaHMUS.
0 0a110B — HEBEpHBIN OTBET WM OTCYTCTBUE IPUMEPOB.
o 3aganue 2 (0a30BbIi ypoBeHb, 1 0aw):
1 6a,11 — BepHO MPUMEHEHO KOMOMHATOPHOE MPABIIIO YMHOXKEHUS TP PEIICHUH 33a4H.
0 0a/1J10B — HEBEPHBIN OTBET.
o 3ananue 3 (0a30Bblii ypoBeHb, 1 0asL1):
1 6ana — BepHO HaiifieHa BEPOSATHOCTh COOBITHS B CEPUM HE3aBUCHMBIX MCIBITAHUN J10 MEPBOTO ycrexa
(reomeTpuUeCKOE pacIpeieseHue).
0 0a/1J10B — HEBEPHBIN OTBET.
o 3ananmue 4 (0a30Bblii ypoBeHb, 1 0asL1):
1 6a;11 — BepHO HaliJileHa BEpOSTHOCTb COOBITUS B CEPUM UCTIBITAHUN bepHyu.
0 0a110B — HEBEpHbIN OTBET.
o 3aganue S (MOBBILICHHBIN YPOBEHb, 2 0aJlIa):
2 f0aja — BEpHO COCTABJIEH 3aKOH paclpeiesieHusl ClydailHOM BeJWYMHBI, MOCTPOEHA auarpaMma
pacripeieieHus], HallIeHbl YMCIIOBbIE XapaKTePUCTHKH.
1 0ana — BEpHO COCTAaBJIEH 3aKOH PACIpPENENICHHs, HO IOMYIIeHa BBIYUCIUTENbHAS OIMOKAa WU HE
MOCTPOEHA AUarpamma.
0 0a/110B — HEBEPHOE PELLIEHUE.
o 3aganue 6 (MOBBILICHHBIN YPOBEHb, 2 0aJlIa):
2 0anja — BepHO pelIeHa 3a/Ja4ya Ha MpUMEHEHHe (OPMYIBI MOJHOW BEPOSITHOCTH WU (HOPMYIIBI
baiieca, monydeH npaBUIbHBINA OTBET.
1 6ann — BepHBI X0 pelIeHus, HO JIOMYIIeHa BHIYUCIUTENIbHAS OLTHOKA.
0 0a/1J10B — HEBEPHOE PEILICHUE.
Cucrema oueHNBaHUsA

OTMeTKa 0 TATUOAIIIFHOM IIKAJIE «2» «3» «4» «5»

[TepBuuHbIe OaJTBI 0-3 4-5 6 7-8

IIpononxuTebHOCTH PAdOTHI

[Tpo0IKUTENHHOCTD BBIIOJIHEHHUS] KOHTPOJILHOU paOboThI - 40 MUHYT.



1. Crtpenok B TUpE CTpessieT MO0 MHUILIEHU 10 TeX IMOop, MoKa He nopa3utT e€. M3BecTHO, 4TO OH
nomnagact B Hejb ¢ BEPOATHOCTBHIO 0,7 pu KaXXJA0M OTACIBHOM BBICTPEIIC. CKOJIBKO MNaTpOHOB HYXKHO
JIaTh CTPEJIKY, YTOOBI OH TTOPA3MUII 1IEJIb C BEPOSATHOCTHIO HE MeHee 0,957

2. Mama kosuteknmonupyet npuHuece n3 Kunaep-croprpuzos. Beero B koymeknyun 10 paznmnyHbIx
IIPUHIIECC, 1 OHU PABHOMEPHO PACIIPENEIIEHBI, TO €CTh B KaX10M oueperHoM Kunaep-croprpuse MOxeT ¢
PaBHBIMH BEPOSITHOCTSAMU OKa3zaTbes o0as u3 10 mpunnecc. Y Maim yxe ecTh AB€ pa3Hble MIPUHIECCHI
13 KoJuleKuH. KakoBa BEpOSITHOCTh TOTO, YTO JJIs IIOJyYEHUs CIEAYIOLIEH npuHLeccsl Mamme npuaércs
KyIUTh e1E 2 WK 3 MOKOJAAHbIX sifia?

3. IlepBbIit urpanbHbIi KyOMK OOBIUHBIA, @ HAa TpaHAX BTOPOro KyOMKa HET YETHBIX 4YHCElN, a
HeuéTHble uncia 1, 3 u 5 BcTpevaroTes 1o Ba pa3a. B octaibHOM KyOuMKHM omHaKoBble. OJIMH Cily4aiiHO
BbIOpaHHBINA KyOHMK OpocaroT ABa pa3a. M3BecTHO, 4TO B KAKOM-TO MOpsKe Bbinaiau 3 u 5 oukos. Kakosa
BEPOSITHOCTH TOTO, UTO OpOCaN BTOPOM KyOUK?

4. B BukropuHe ydacTByHOT 5 KomaHI. Bce KomaHabl pa3sHOM CHIbl, U B KaXJOW BCTpede
BBIMTPBIBAET Ta KOMaHJa, KOTopasi CHiIbHEe. B mepBoM payHJie BCTpEUaroTCs 1B CIy4yailHO BhIOpaHHbIE
koMaHabl. Huubsi HeBo3MokHa. IlpourpaBmias koMaHaa BbIOBIBA€T M3 BUKTOPUHBI, a MoOeaAMBIIAs
KOMaHJ]a UTPaeT CO CIEAYIOIUM CIIy9aifHO BHIOpDAHHBIM CONEPHHUKOM. M3BECTHO, YTO B MEPBBIX IABYX
urpax no6enuia komanaa A. Kakoa BepossiTHOCTb TOT0, UTO 3Ta KOMaH/1a BBIUTpaeT TpeTuil payHa?

5. [Ipn mogo3peHun Ha HalWYKe HEKOTOPOTO 3a0ojieBaHUsS MalreHta oTmnpasisioT Ha [IL[P-tecr.
Ecnu 3a6oseBaHne JeCTBUTENHHO €CTh, TO TECT MOATBEPKAaeT ero B 86% ciydaeB. Ecnu 3a6o1eBanus
HET, TO TECT BBIABIISIET OTCYTCTBUE 3a00ieBaHus B cpeaHeM B 94% ciyuaeB. M3BecTHO, 4TO B cpeaHEM
TECT OKa3bIBaeTcad NOJIOKUTENbHBIM Yy 10% mnanueHToB, HampaBieHHBIX Ha TecTupoBanue. [lpu
o0creToBaHUM HEKOTOPOro mareHTa Bpad HampaBwin ero Ha [I[[P-tect, koTopslii oOKazaics
MOJIOKUTENbHBIM. KakoBa BEpOSTHOCTH TOTO, YTO MAIUEHT JEHCTBUTEIHLHO UMEET ITO 3a00IeBaHuE?

6. B onHoMm pecropane B r. TamOoBe aJMHHUCTPATOp MpeaaraeT rocTsM cbirpath B «lllen-6emn:
rocTh OpocaeT 0OIHOBPEMEHHO JIBE€ UTpalIbHbIe KOCTU. Ecii OH BBIOpOCUT KOMOMHAIIMIO 5 ¥ 6 OYKOB XOTS
Obl OAMH pa3 U3 JABYX MOMBITOK, TO MOJYYUT KOMIUIMMEHT OT pecTopaHa: Yallky Kode WIH JAecepT
6ecrutatHO. KakoBa BepOsATHOCTH MOJyYUTh KOMIUIMMEHT? Pe3ynbTaT OKpyTiauTe 10 COTHIX.



YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

bynnmosnu E.A., BynberaeB B.A., MatemaTtuka. BepostHocTh U cTatucTrka. 10 kimace. ba3oBslii n
yrayOnEHHbBIN YPOBEHbD.

2. bynumosuu E.A., bynsiueB B.A., Maremartuka. BeposatHocTs u ctatuctuka. 11 kinacc. bazoBblii u
yryOnEHHbBIN YPOBEHbD.

METOAUYECKHUE MATEPHAJIBI 1A YUYUTEJIA

1. Bynumouu E.A., BynsiueB B.A., MaremaTtuka. BepostHocts u ctatuctuka. 10 kinacc. bazoBblii u
yryOnEHHbBIN YPOBEHbD.

2. bynumosuu E.A., bynsiueB B.A., Maremartuka. BeposatHocTs u ctatuctuka. 11 knacc. bazoBblii u
yrIyOnEHHBIN YPOBEHD.

3. bpoxackuii N.JI., Memaskuna O.C, BepositHocTh 1 ctatuctuka 10-11 knacesl. [InanupoBanue u
npaktukyM : [Tocobue nist yuaurens. — 104 c.; nin. (ILkonsHOe 0Opa3zoBanue)

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubmnoteka I{OK https://educont.ru



