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INOACHUTEJIBHASA 3AIIMCKA

VYueOubiit Kypc «BeposSTHOCTP M CTaTUCTHKa» YIIIyOJIEHHOTO YpPOBHS
SBIIIETCS. NPOJODKEHMEM M PAa3BUTHUEM OJHOMMEHHOIO y4eOHOro Kypca
yrayOiIEHHOTO YPOBHS Ha YPOBHE CPEIHETO 0011ero oopasoBanus. Y 4eOHbIN Kypc
npeaHazHayeH Uit GOpMUPOBAHUS Y 00YUAIOMIMXCSl CTATUCTUYECKON KYJbTYphI U
ITIOHUMAHMS POJIM TEOPUHU BEPOSATHOCTEH KAaK MAaTEMAaTHYECKOTO MHCTPYMEHTA IS
U3YyYEHHUs CIydaillHbIX COOBITHH, BEMMYMH U mpoueccoB. [Ipu u3yueHum kypca
oOoramjaroTcsi NPEACTaBICHUS OOYYalOIIMXCS O METOJax MCCIEA0BaHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCS MOHMMAaHHWE 3HAYUMOCTH U  OOIIHOCTHU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHue ydeOHOro Kypca HAaNpaBiI€HO Ha 3aKpEIUICHWE 3HAHUH,
IOJTyYEHHBIX [IPU U3YYEHHH Kypca Ha YPOBHE OCHOBHOT'O O0IIEero oopa3oBaHus, U
Ha pa3BUTHE IPEACTABICHUM O CIyYaWHBIX BEJIMYMHAX U B3aUMOCBS3AX MEXIY
HAMM Ha BaKHBIX NPHUMEpPAX, CIOKETbl KOTOPBIX IMOYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPEACTABICHUE O
Hanbosee ynoTpeOUTENbHbIX U OOIIMX MATEMAaTHYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUIS ~ ONMHUCAHUS  AHTPOIIOMETPUYECKUX M JAeMOTpadUUYecKuX  BEIUYHH,
MOTPEIIHOCTE B pAa3NU4yHbIe pPOJA H3MEPEHUSX, UIMTEIHHOCTH Oe30TKa3HOU
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U IIPOLIECCOB
B oOmecTtBe. YueOHbI Kypc sBisieTcss 0a30il Uii OCBOEHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOAUMBIX CIIEIUAINCTAM HE TOJBKO WHKEHEPHBIX
CIIEIMAIIBHOCTEN, HO TAaKXE€ COLUAJIBHBIX M IICUXOJOTMYECKUX, IOCKOJIBKY
COBPEMEHHBIE OOILIECTBEHHBIE HAYKHA B 3HAUMTEJILHOM MEpe MCHOJB3YIOT aImapar
aHamu3a OoNbIIMX JaHHBIX. lleHTpanbHYI0 4YacTh y4eOHOTro Kypca 3aHHMaeT
o0Cy)XJIeHHE 3aKOHa OOJIbIIMX 4ucel — (PYHIAMEHTAJIBHOIO 3aKOHA IMPUPOIbI,
UMEIOIIET0 MAaTEMaTHYECKYI0 (POopMalIn3aluIo.

B coorBercTBUM ¢ YyKa3aHHBIMU LESIMH B CTPYKType Y4eOHOro Kypca
«BeposiTHOCT, U cTaTUCTHMKa» Ha YriayOJEHHOM YPOBHE BBIIEICHBI OCHOBHBIE
coziepkarenbHble TUHUU: «CiydaiiHble cOOBITHSI U BeposiTHOCTU» U «CiyuyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID).

[ToMrMMO OCHOBHBIX JIMHUW B y4€OHBIH KypC BKIIIOUEHBI 3JEMEHTHI TEOPUU
rpagoB M TEOPUU MHOXKECTB, HEOOXOAUMBIC JJIsi TOJHOLIEHHOTO OCBOCHHUS
MaTepuaia JaHHOTO Y4eOHOro Kypca M CMEXKHBIX MaTeMAaTUYECKUX Y4EOHBIX
KYPCOB.

Conepxxanne nuHUM «CryyaliHple COOBITHS M BEPOSATHOCTH»  CIIYKUT
OCHOBOH st (hOpMHUpOBAHUS TPEACTABICHUN O paclpeAesieHUH BEPOSTHOCTEU
MEKy 3HAYCHHUSMU CIIyYalHBIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON
JVHHUM 3aHMMAET U3YYEHHE TEOMETPUUECKOr0 U ONHOMHAJIBHOTO paclpeieIeHu u



3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOraMU — IOKA3aTebHBIM M HOPMaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBHIBHBIMU CIyYalHBIMH BEJIMYMHAMH U
pacrnpe/iefieHUsIMH, aKIEHTUPYIOT BHUMaHUE OOYydYalolIMXCSd Ha ONUCAHUU H
U3YYEHUU CIyYalHbIX SBJICHUN C MOMOIIbIO HEMPEPHIBHBIX (PYHKIMNA. OCHOBHOE
BHUMAaHUE YJENIAETCs MOKA3aTeIbHOMY U HOPMaJIbHOMY PacIpeieICHHSIM.

B yuebHOM Kypce mpemycMaTpuBaeTcsi O3HAKOMUTEIbHOE HU3YUYCHHE CBS3H
MEXIy CIy4yallHbIMH BEJIMYMHAMU M ONHCAHHWE H3TOH CBSI3U C MOMOUIBIO
KodhpuieHTa KOppesiuu M €ro BbIOOPOYHOIO aHajgora. OTHU HJIEMEHTHI
coJiepaHusl pa3BUBAIOT TeMY «/lnarpamMmbl paccenBaHMs», U3YYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero 0o0pa3oBaHHsA, ¥ BO MHOIOM OIMPAIOTCSI Ha CBEACHUA U3
KypCOB aJreOpbl U TEOMETPUH.

Emé€ oauH dneMEHT  colepKaHWs, KOTOPBIM  Ipeaaraercs  Ha
03HAKOMUTEILHOM YpPOBHE — TMOCJIEAOBATEIbHOCTh CIyYalHbIX HE3aBUCUMBIX
cOOBITUH, HACTYNAIOIIUX B €IMHUILY BpeMeHU. O3HAKOMJIEHUE C pacipeesieHueM
BEPOSITHOCTEW KOJIMYECTBA TAaKMX COOBITUH HOCUT pPAa3BUBAIOLIUMN XapakTep U
SABIIACTCS aKTyaJIbHBIM ISl OyIylUX aOUTYypHUEHTOB, MOCTYMAIOMINUX HA Y4eOHBIC
CIEIUATbHOCTH, CBSI3aHHbIE C OOUICCTBEHHBIMU HAayKaMH, IICUXOJOTHEH U
YIIPABJICHUEM.

Ha wusydenue yueOHOro kypca «BepoATHOCTP U CTaTUCTHUKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Henenmo), B 11 kimacce — 34 yaca (1 yac B Hezeno).



COJEPXAHUE OBYYEHUA
10 KITACC

['pad, cBsa3ubIi rpad, mytu B rpade: uukibl U nenu. CreneHs (BaJeHTHOCTb)
BepiinHbl. ['padbl Ha iockocTH. [lepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTBITHI) U CIy4alHbIE COOBITUS. DIIEMEHTApHBIE
coObITust (Mcxonbl). BeposTHOCTH ciiydailHOro coObITHs. BiM30cTh 4acToThl U
BeposiTHOCTH ~ coObiTui.  Ciy4ailHble  OTMBITBI € PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepatuu HajJ COOBITUSMU: NepecedeHre, 00beMHEHUE, TPOTUBOIIOIOKHBIC
coObITus. J{narpammel Ditnepa. @opMyiia cloKeHHs] BEPOITHOCTEH.

VYcoBHAsE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEM. [lepeBO CiydailiHOTro
skcniepumenta. Gopmyna nosiHoW BeposTHocTH. Popmyna balieca. He3aBucumbie
COOBITHSL.

bunapHbIii ciydaiiHbIil oNBIT (MCIIBITAHUE), YCIeX U Heyaauda. HezaBucumbie
ucnblTanus. Cepusi HE3aBUCUMBIX MCIBITAHUN 10 MepBoro ycnexa. IlepectaHoBku
u (aktopuan. Yucno couertanmif. Tpeyrompuuk Ilackams. dopmyna OuHOMA
Hprorona.

Cepusi He3aBUCHMBIX HucHbITaHUKA bepHymiu. CrydaiiHeli  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaitHas  BenuuuHa. Pacnpenenenne  BeposATHoctel.  [{uarpamma
pactipenenenusa. Onepanuu HaJ ClydyalHbIMU BeaIudnHaMu. buHapHas ciyyalinas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHMAJIBHOE.

CoBMeCTHOE pachpenesieHHe [IByX CIy4dalHbIX BenuuyuH. HeszaBucumbie
CIIy4alHbIC BEJIMYMHBL.MATEMATUYECKOE OXKHAAHUE CIIyYalHOM  BEJIIMYHMHBI
(pactipenenenus). llpumepbl  NpUMEHEHHS  MAaTEMaTHYECKOro  OXUAAHUS
(cTrpaxoBaHMe, JoTepes). MaTemMaTH4EeCKOe OXHUAAHWE OWHApHOW ClaydailHON
BEJIMYMHBI. MaTeMaTudeckoe OKWJAHHE CYMMbl CIyYallHbIX  BEJIWYUH.
MareMatruyeckoe 0KuJIaHue TEOMETPUUYECKOT0 U OMHOMHAIIBHOTO pacipeiesICHUH.

Jucnepcuss W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYallHOM  BEJIMYUHBI
(pactipenenenus). Jlucnepcust OnHapHO# CydaliHON BeNWYWHBI. MaTeMaTtndeckoe
0KUJIAHUE TTPOU3BEIICHUS U TUCTIEPCHSI CYMMbI HE3ABUCUMBIX CIIYYaHBIX BEJIMYKH.
Jucnepcusi W CTaHIApTHOE OTKJIOHEHHE OWHOMHUAIBLHOTO pacHpe/iesCHus.

I[I/ICHCpCI/I}I U CTAaHAAPTHOC OTKIIOHCHUC I'COMCTPHUUICCKOI'O paACIIPCACIICHHA.
11 KIIACC

Hepasenctso YeOwiméBa. Teopema YeOnimeéBa. Teopema bepnymiu. 3akon
OonpmMX  4ucen.  BeIOOpouHBIA  METOH — uccaeAoBaHWil.  BeiOopouHble



XxapakTepucTUKU. OlleHMBaHUE BEPOSTHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTES € MOMOLIBIO U3YYEHHBIX PACTIPEICIICHHMN.

HenpepriBable cnydaiinble BenmuuuHbl. [Ipumeppl. DyHKIUA IIIOTHOCTH
BEPOSITHOCTH paclpeesicHusl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3asauy, IPUBOASIINE K ITOKA3aTEIIbHOMY PACIPEIEICHUIO. 3a1a4H, IPUBOISIINE K
HOPMaJIbHOMY pacIpeneneHuro. OyHKIMA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTENBHOTO pacnpeeneHus, QyHKIUS MIIOTHOCTA BEPOSITHOCTH HOPMAIBHOTO
pactpeneneHusa. QyHKIUSA IJIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIEIICHHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3ajnauw,
IPUBOSIINE K pacupeneneHuto [Iyaccona.

KoBapuammst nByx ciaydaitHeix BenuuuH. Koadduiument nuHeiHON
koppemsiint.  CoBMecCTHble  HAOMIOJAEHHWS  JABYX  BEIMYMH. BBIOOpOUYHBIN
KodhpumueHT Koppersiuu. Paznudne Mexmy JWHEWHOW CBA3BI0O U MPUIHMHHO-
CJIEICTBEHHOM CBSI3bI0. JIMHENHAs perpeccusi, MeTO, HAMMEHBIINX KBAAPATOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YUYaIOIIEToCcsi KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  pPOCCHIICKOro  OOmIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxkJaHCKOro oOiiecTtBa (BbIOOPBL, OMPOCHI W JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaXAAHCKON MJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMAaTHUYECKOM MIKOJIbI,
WCIIOJIb30BAHUE JTHX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHUE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapojaa, CpOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAyKH U JEATEIIbHOCThIO YYEHOTO0, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYHUBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OSCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHM, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3n4ecKoro BOCHUTAHUSA:

c(hOPpMUPOBAHHOCTh yMEHUSI TMPUMEHATh MATEeMATHYECKHUE 3HAHUA B
MHTEpecax 3I0pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (Gu3ndecKas aKTUBHOCTH), (PM3UUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AESTEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpEC K
paznuyHbIM  chepaM  TPOPECCHOHAIBHON  ACSATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHUE COBEpIAaTh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccur U peaqu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTMueckoMy  oOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4y MaTeMaTUYECKOW HAMPaBJICHHOCTH;

7) 3K0JIOTNYeCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAaHHUE BIIUSHUS
COITMAJIbHO-DPKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPUPOTHON M COIMAIBLHOM
Cpenbl, 0OCO3HAHUE TJIO0ATHHOTO XapaKTepa KOJIOTHUECKUX TPOOJIEM, OpPUEHTAITHS
Ha TPUMCHCHHE MATeMAaTHMYeCKUX 3HAHWM I pemieHus 3amad B 00JacTu
OKpYy>Kalolllel cpejbl, IUIAHUPOBAHUE TOCTYIKOB M OIIEHKHM HX BO3MOKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIIECTBEHHOM  MPAKTUKH, MOHUMAaHHE
MaTEMaTUYeCKOW HaykKh Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTAroB ¢
pPa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTUS I[UBUJIW3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEeJICTBOM IIO3HAHHS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUAYaJIbHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble JJoruuyeckue JelicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
O0OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (POPMYIHPOBATH
onpe/ielieHUs] MOHATHM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KilacCU(PUKaAIUY,
OCHOBaHMS 1J1s1 0000IICHUS U CPAaBHEHUSI, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (HOpMyIUpOBaTH M  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MIPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOIIOJACHUIX U YTBEPXKICHUSX, MpeIaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(mpsiMbl€ U OT MMPOTUBHOTO), BEICTPAUBATh apTyYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BHIBOJIbI;

BbIOUpaTh crmoco0 pemieHusi ydeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHWs, BHIOMpATh HauOoJiee TMOAXOAAIMHK ¢ y4ETOM
CaMOCTOSTENIbHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbcKkue 1eMCTBUSA:



UCIOJIb30BaTh BOIPOCHl KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpolJeMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpOBaTh TUIMOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJANUTH CaMOCTOSITEIbHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, MCCIIEIOBAHNE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTuuecKoro 00beKTa, sIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0ObEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

CaMOCTOSTEIIbHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
IPOBEAEHHOIO  HAONIOACHMSA, HCCIENOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTH
IOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOlLIECcCa, a TaKXKE BBIIBUTATDH
IPEINOIOKEHUS O €0 PAa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nungopmanueii:

BBISBJISITh J€QUIUTH MTHPOpPMAUH, JaHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha
BOIPOC U JUIsl pEIICHUs 3a]1auH;

BbIOMpaTh UH(OPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CHUCTEeMAaTU3UPOBaTh U HWHTEPIPETHPOBATh WHGOPMAILMIO PA3TUYHBIX BHUAOB U
(dopM npeacTaBIeHUS;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3NIUYHBIX (PopMax,
WTIOCTPUPOBATh rpapuuecKy;

OILICHHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
c(hOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIIOBUSIMH U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpa)XXaThb CBOKD TOYKY 3pPCHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATH TTOJIYYCHHBINA PE3YJIBTAT;

B XOJIe¢ OOCYXXJICHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOI TEMBI,
poOJIeMBI, pelmaeMol 3aJadM, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIOCTABJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JIPYyTUX Y4YaCTHHUKOB
nuanora, oOHapy>KWBaTh Pa3IUYMe W CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTaThl PEIICHHS 3a/1aud, SKCIIEPUMEHTA, UCCIICIOBAHUS,
IIPOCKTa, CaMOCTOSTEIIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
IIPE3CHTAlMA U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepCcaJbHbIE Y4eOHbIE e CTBUSA
Camoopranusanus:



COCTaBJISITH IJIaH, AJITCOPUTM PEIICHUs 3a/1aud, BRIOUpATh CIIOCOO pelIeHus C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApHUAHTHI PEIICHUH C Y4ETOM HOBOU MH(OpMAITHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMM  TO3HABATENHbHOM  pedJeKCUM KaK  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJISL Tpollecca W pe3yibTaTa pelIeHUs
MaTeMaTUYECKOM 3a4auH;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELIEHUU 3a7auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa [N U YCIOBUSAM, OOBSICHITH IPHYUHBI
JOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eAATEJILHOCTD:

MOHUMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThl MNpU peHIeHUH YYEOHBIX 3a7ay, NOpPUHUMATHh [eJb COBMECTHOMU
NEeSTEeIBbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BUJIbI paboOT, JIOTOBApUBATHCS, OOCYX AAaTh IMpPOIECC W Pe3ylabTaT paloThl,
0000111aTh MHEHUS] HECKOJIBKHUX JIFO/IEH;

y4acTBOBaTh B TPYNMOBBIX (opmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» H HHBIC), BBINOJHATH CBOK 4YacTh paboOThl U
KOOPAWUHUPOBATh CBOU JACHUCTBHUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLECHHUBATH
KaueCTBO CBOETr0 BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy 10 knacca o0y4aronuiicss Hay9uTCs:

CBOOOJHO OMEPHUPOBATH MOHATHAMU: Tpad, MIOCKUM Tpad, CBA3HBIM Tpad,
nyTb B rpade, lemnb, UK, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIYy4YalHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH: CIyYalHBIM SKCIEPUMEHT (OIIBIT),
CIy4ailHO€ COOBITHE, PJIEMEHTAPHOE CIIydyallHOE COOBITHE (3JIEMEHTAPHBINA UCXO.)
CIy4yallHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMbITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOAUTh U (POPMYIHPOBATH COOBITUA: MEpPECeUEHnE, O0BEIUHEHNE TaHHbBIX
COOBITHIA, COOBITHE, MPOTHBOIIOJIOXKHOE JTAaHHOMY, HCIOJIb30BaTh JUArpamMMbl
Diisiepa, KOOPAMHATHYIO MPSMYIO JJIS PEIICHMs 3a/ad, MOJIb30BaThCcsl (POpMyIIon
CJI0KEHUSI BEPOSITHOCTEH JIJIsl BEPOSITHOCTEN JABYX U TPEX CIyYalHbIX COOBITUN;



ONEpUpPOBaTh  MOHATHIMMU: YCIOBHAsE ~ BEPOSATHOCTb,  YMHOXKCHHE
BEPOATHOCTEH, HE3aBUCHUMBIC COOBITHS, JEPEBO CIyYaHOTO HKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUH C TIOMOIIbIO TpaBWiIa YMHOXKCHHs, JepeBa
CIIy4ailHOTO OIbITa, HMCHOJb30BaTh (HOPMYIy IOJHON BEpOATHOCTH, (HOpMyiTy
baiieca npu peleHun 3aj1a4, ONpeaesTh HE3aBUCUMOCTh COOBITHI IO popMyie U
10 OpraHU3aluu CIy4aiiHOTO YKCIIEPUMEHTA;

OPUMEHATh W3y4YEHHbIE KOMOWHATOpPHBIE (OPMYJBI 1T TEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOrO OMNbITA, PELIEHUS
3a/1a4 110 TEOPUH BEPOATHOCTEN;

CBOOOZHO ONEpUPOBATH TMOHATUSAMHU: OWHApPHBIA  CIy4YalWHBIM  OIBIT
(ucnblTaHuE), yclex M HeyJaya, HE3aBHUCHMbIEC HCIBITAHUS, CEpUsl MCIBITAHUMU,
HaXOJWTh BEPOSITHOCTH COOBITUH: B CEPUM HCIBITAHUNA JIO MEPBOrO ycIexa, B
cepuu UchbITaHUM BepHyIiu, B OMbITE, CBA3aHHOM CO CIIyYallHbIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOZHO ONEpPUPOBATh MOHSTUSAMM: CIydyailiHas BEIMUYMHA, pAcIpeleleHHUe
BEPOSTHOCTEH, JuarpamMma pachpeiesicHusi, OuHapHas CiydailHasi BeJIWYWHA,
r€OMETPUYECKOE, ONHOMHUAIILHOE PACIIPECIICHHUE;

OIIEpUPOBATh MOHATHAMHU: COBMECTHOE pACIpEICIICHHE ABYX CIly4allHbIX
BEJIMYMH, UCIOJb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesIeHusl IByX CIIydalHbIX
BEIMYUH JUIS BBIJCICHUS PACHPEACIICHUs] KaXKIO0M BEJIMYMHBI, OIPEAEICHUS
HE3aBUCUMOCTH  CIy4YallHBIX  BEIUYMH;CBOOOJHO  OMNEPUPOBATH  MOHATHEM
MaTEMaTUYECKOI0 OKUIAHUS CITyYallHOM BEJIMYMHBI (pacnpeieieHus), IPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOrO0 OXHUAAHUS NPU pELICHUM 3a1ay, BBIYUCIATH
MaTeMaTHUYECKOE OKUJaHe OMHOMHAIBHOTO U T€OMETPUUECKOT0 paclpeesiCHU;
CBOOOZHO OMNEpPUPOBATh TMOHATUSAMU: JTUCTIEPCHUS, CTAHJAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJMYMHBI, ITPUMEHITh CBOMCTBA JIHMCIEPCUU CIIyYaWHOW BEJIMYHHBI
(pacnpenenenus) NpU PELICHUU 3a7ad, BBIYUCIATH JUCIEPCUI0 UM CTaHJIAPTHOE
OTKJIOHEHHE F€OMETPUYECKOI0 U OMHOMHUAIBHOTO PACIIPEAETICHUIA.

K konmy 11 knacca o0y4aronuiicst Hay4uTCs:

BBIYHCIIATh BBIOOPOUYHBIE XapaKTEPUCTUKH MO JAHHOW BBIOOPKE M OLICHUBATh
XapaKTEPUCTHKNA TE€HEPATIbHOM COBOKYHMHOCTH J@HHBIX IO BBIOOPOYHBIM
xapakrtepucTukam. OLEeHUBaTh BEPOSTHOCTU COOBITUI U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BI, 0JIb3YSICh U3yYEHHBIMU PACIPEACICHUSIMU;

OPUBOJUTH  NpPUMEPBHl  3aJ1ay, NPUBOMAIIMX K  [IOKa3aTEIbHOMY
pacIpeneneHuio, 3a1ad, MOpPUBOMAAIIMX K HOPMAJbHOMY PaCHpElEICHUIO.
OmnepupoBaTh NOHATUAMU: (PYHKIUS IUIOTHOCTHM BEPOSITHOCTU IOKA3aTEIBHOTO
pacnpenenenus, GyHKUUS ITIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO PACIIPEAEICHUS,
(YHKIMS IUIOTHOCTH U CBOWCTBA HOPMAJIBHOTO PaCIpENEICHUS;ONPENETATh
KO3 GUITUEHT TUHEHHON KOPPEISILIMY, BBIOOPOUHBIN KOIPPHUITUEHT KOPPETISAIIH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/n KonTtpoibn IIpakTHYeck
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHBIE
ble padoThl ue padboTbl
pecypchl
1 DnemMeHTHl Teopuu rpados 3
) CrnyyaliHble ONBITHL, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUM
Onepanny HaJg MHOXKECTBaMHU U
3 coObITusIMH. C0XKEHNE U YMHOXKEHUE 5
BEPOSATHOCTEN. Y CIIOBHAs BEPOSTHOCTb.
He3zaBucumble coObITUS
4 OneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocnieoBaTebHbIX UCIIBITAHUH.
5 Ucneiranusa bepnynnu. CiyyaliHblii BEIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyyaliHble BEJIMUMHBI U paclpeesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KUIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMmmbl

KoaunuecTBo yacoB

Bcero

KonTposabu
ble padoThl

IMpakTnyeckun
e padoThbI

DJIEeKTPOHHbIE
(undpossbie)
o0pa3oBaTejibHbIE

pecypchl

3aK0H OOJBIINX YHCE

DJIEMEHThl MATEMAaTHUYSCKON CTAaTUCTUKHU

HerepHBHHC CJ'Iy‘IEIIZHLIG BCINMYHHBI
(pacnpeneneHI/I;I), IMOKa3aTCJIbHOC 1
HOPMAJIbHOC PACTIPCACIICHU A

Pacnpenenenue Ilyaccona

CBs3b MCKOY CJ'Iy‘IaI‘/JIHLIMI/I BCINMYHUHAMH

O00011eHNE U CUCTEMAaTU3ALINS 3HAHUN

11

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KogunuecTBo 4acoB

Bcero

KonTposabu
ble padoThl

IIpakTHuec
KHe padoThl

Jlara
U3y4eH
U

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibH
ble pecypchl

I'pad, cBsa3HbIM rpad, npeacTaBieHne
3a/1a4u ¢ TOMOIIBIO rpada

Crenenb (BaJIeHTHOCTb) BeplIuHEL. [1yTh B
rpade. Llenn u mUKIIBI

I'padsl Ha mutockocTH. [lepeBo ciydaifHOro
JKCIEPUMEHTA

Ciy4daiiHble SKCIEPUMEHTHI (OTIBITHI) U
CIIy4aifHbIe COOBITHS. DIeMEHTapHbBIE
COOBITHS (UCXOBI)

BeposTHOCTE CiydalfHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

BeposiTHOCTB clydaliHOTO COOBITHS.
BeposTHOCTH COOBITH B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMU
COOBITHSIMH

[Tepeceuenue, 00beTMHEHNE MHOXKECTB U
COOBITHH, TPOTHUBOMOJIOKHBIE COOBITHS.
dopMyiia CII0KEHUS BEPOITHOCTEN

VYcnoBHas BEpOSATHOCT. Y MHOKEHHE




BeposiTHOCTEN. DOpMysa yCII0BHON
BEPOSITHOCTH

VYcoBHas BEpOSATHOCT. Y MHOKEHHE

9 BeposiTHOCTEN. DOpMyia yCII0BHON
BEPOSITHOCTH

10 ®dopMyIia MOJTHON BEPOATHOCTH

11 ®opwmyna baiieca. HezaBucumbie coObITHS

12 KomOuHaTopHOE MpaBUiio yMHOXKEHUS.
[lepectanoBku U akTOpHUa

13 Uucno coueranunii. Tpeyronpauk [lackans

14 ®opmyna bunoma HeroToHa
Kontponbnas padota Nel: "I'padsr,

15 BEPOSITHOCTH, MHOYKECTBA,
KOMOHHATOpUKa"
bunapHbIii ciydaiiHbII ONBIT (MCIBITAHUE),

16 ycnex 1 Heyaaua. HezaBucumslie
ucnpiTanusi. Cepust He3aBUCUMBIX
UCIIBITAaHUH 10 IEPBOTO ycrexa

17 Cepust HE3aBUCUMBIX UCIIBITAHHUM J10
MEpBOro ycrnexa

18 Cepus HE3aBUCHUMBIX HUCTIBITAHUN
bepnymum

19 Cryyaiinblif BEIOOp M3 KOHEUHOI
COBOKYITHOCTH

20 [TpakTudeckast paboTa ¢ UCIOJIb30BaHUEM
AIEKTPOHHBIX TaOJIHIIL

21 Cnyuaiinas BenuuuHa. Pacnipenenenue




BepOHTHOCTCﬁ. Z[I/Ial“paMMa pacipeacicHud

22

Onepanuu Haj cay4ailHBIMU BEJIMYMHAMU.
[Ipumeps! pactipenenennii. bunapnas
CllyyaliHas BeJIMYuHa

23

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneneHue

24

MareMaTnuecKkoe 0KUAAHUE CITy9aiiHOU
Benn4uHBL. COBMECTHOE pacIipe/ie/ieHHe
JIBYX CIIy4ailHbIX BEJTMYHH

25

He3aBucumsble citydaliHble BETUYHUHBI.
CBolicTBa MaTEMaTHUECKOTO OKUIAHMS.
MareMaTiueckoe 0kujaHue OMHapHOM
CIIy4allHON BEJIMYHHBI

26

MareMatrueckoe 0KUIAHUE
reOMEeTPUYECKOr0 U OMHOMHAIBHOTO
pacrpeneneHun

27

I[I/ICHepCI/ISI " CTaHAAPTHOC OTKIIOHCHUC

28

Jucnepcust OMHapHOU citydaitHON
BenurHbl. CBOWCTBA AUCIIEPCUU

29

MaremaTtnueckoe OXHUIaHUE
MPOU3BEAEHUS U TUCIIEPCUS CYMMBI
HE3aBHCUMBIX CIIyYalHBIX BEIMYUH

30

Jucnepcust OMHOMHUAITBHOTO
pacnpenenenus. [Ipakruueckas pabora ¢
HCITOJIb30BAHUEM BJICKTPOHHBIX Ta6J'II/III

31

I[I/ICHepCI/ISI " CTaHAAPTHOC OTKIIOHCHUC
TCOMETPHUUICCKOI'O PACTIPCACIICHU. .
HpaKTI/IquKaﬂ pa60Ta C UCITIOJIb30BAHHNECM




OJICKTPOHHBIX Ta6J'II/II_[

32 O06001eHre 1 cucTeMaTU3aIis 3HaHUI 1
Konrtponbnas padora Ne2: "HcnbiTanus

33 bepuymnu. CrydaifHble BETUYUHBI U 1
pacripenenenus’"

34 O06o0011eHre U cucTeMaTu3alus 3HaHu ! 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34




11 KUIACC

Ne
/o

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpous
HbIE
padoThI

IIpakTH4yec
KHe padoThI

Jlara
U3y4eH
U

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchl

HepaenctBo YeobbieBa. Teopema
Yeooimena. Teopema bepnymu. 3akon
OO0JIBIINX YKCell

HepaenctBo Yeobbiera. Teopema
Yeooimea. Teopema bepnymu. 3akon
OO0JIBIINX YKCel

Hepasenctso YeOrieBa. Teopema
Yeosimena. Teopema bepnymmm. 3akon
OOJBIINX YKCET

Br100opouHBIif METO MCCIIEIOBAHUIMA

[IpakTrueckas paboTa ¢ UCIIOJIb30BAaHUEM
AJIEKTPOHHBIX TAOJIUII

I'eHepasibHast COBOKYITHOCTb U CIIy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepucTukamu. OLieHKa CPEHErO U
JUCIIEPCUU TeHEPaAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'eHepaibHast COBOKYITHOCTb U CIIy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapakTtepucTukamu. OLiEHKa CPEHErO U
JUCIIEPCUU TeHEPaIbHON COBOKYITHOCTH C
MIOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHuBaHue BEpOSTHOCTEH COOBITUH TIO
BBIOOpKE

Craructuueckas runoresa. [Iposepka
IPOCTEHIINX TUIIOTE3 C TOMOLIBIO CBOMCTB
W3YYEHHBIX paclpeaeieHui

10

Craructuueckas runoresa. [Ipoepka
MPOCTEUIIINX TUITOTE3 C MOMOIIBIO CBOMCTB
W3YYEHHBIX pacnpeneIeHun

11

[IpakTrueckas paboTa ¢ UCIIOJIb30BAaHUEM
AJIEKTPOHHBIX TAOJIHUII

12

[TpuMepsl HeMPEPBIBHBIX CIyYaHbIX
BeIMUrH. OyHKINA JIOTHOCTH BEPOATHOCTH

13

PaBHOMepHOE pacnipenencnue. [Ipumepsl
3aJa4, IPUBOJAIIMNX K OKA3aTEIILHOMY H K
HOPMaJIbHOMY pacIpeIeIeHUIM

14

(DyHKI_[I/ISI IJIOTHOCTHU BEPOATHOCTU
IMOKAa3aTCJIIbHOT'O PACTIPpCACIICHUA

15

OYHKIUS MITOTHOCTA BEPOSITHOCTH
HOPMAJIbHOTO pacIipeieeHus

16

[TocnenoBaTenbHOCT OAMHOYHBIX
He3aBUCHUMBIX coObITHil. [Tpumep 3anaun,
NpUBOAALIEH K pacnpeneneHuto [lyaccona

17

[IpakTrueckas paboTa ¢ UCIIOJIb30BAaHUEM
AJIEKTPOHHBIX TAOJIUII

18

KoBapuanus 1Byx ciydailHbIX BEJIUYHH.
Koadduument koppensunn

19

CoBMecTHBIE HA0JIOIEHUS IBYX BEJIMYMH




20 Br16opounslii K03 GuLneHT Koppensuu

1 Paznuune Mexy JIMHEWHOU CBA3BIO U
IIPUYNHHO-CJIEICTBEHHOM CBSI3bIO

22 JIuneitnas perpeccus

7 [TpakTryeckas paboTa ¢ HCHOIB30BAHUEM
3JIEKTPOHHBIX TAOJIHUI]

4 [IpencraBieHne JaHHBIX ¢ HTOMOIBIO TaOIHIL
U IMarpaMM, onucareilbHasi CTaTUCTUKA

)5 OnbITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMUA COOBITUSIMHU

2% Brruncnenue BeposTHocTel COOBITHH C
npuMeHeHueM popmyin
Brruncnenue BeposTHocTel COOBITHH C

7 IpUMEHEHHEM TpapUUeCcKUX METOOB:
KOOpJMHATHas MpsiMasi, IepeBo, AuarpaMmma
Ditnepa

28 CiyualiHple BETMYMHBI U paclpeeieHus

79 MaremaTtnueckoe 0KUAaHuEe CITy4ailHON
BEJMYMHBI

30 MaremaTtnueckoe 0XKUAaHuEe CITy4ailHON
BEJIMYNHBI

31 Konrtponsnas pabora: "BeposTHocTh 1
CTaTHCTHUKA"
Brruncnenue BeposTHocTel COOBITHH C

32 npUMeHeHneM GopMyIl U rpapuyecKux
METOJI0B

33 Boruncnenue BeposiTHOCTEN COOBITHI €




npUMeHeHHeM (GopMyIl U rpapuyecKux
METO0B

CrnyyaliHble BETUUYUHBI U paclpeiesieHus.
34 MareMatrueckoe 0KUAAHUE CIIy4aliHOU
BEIINYUHBI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbI

10 KJIACC
Kon
nposeps .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
eMoro o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJjbTa
Ta
6 Teopus BeposSTHOCTEN U CTATHUCTHKA
6.1 YuTaTh M CTPOUTH TAOJIHUIIBI M THATPAMMBI
6. OnepupoBarh TOHATUSAMHU: CpelHEe apuPMETHUEeCKOe, MeAraHa, HauOoIbIIee,
HaWMEHbIIIEE 3HAUCHHE, pa3MaX MacCUBA YHUCIOBBIX JaHHBIX
OnepupoBaTh MNOHATHSMM: CIy4YallHBIH OSKCHOEPUMEHT (ONBIT) M CiydaiHoe
COOBITHE, IJIIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIA HCXOJ) CIYYalHOTO OIBITA;
6.3 HaxOJUTh BEPOATHOCTH B OMNbITaX C PABHOBO3MOXKHBIMHU  CIy4alHBIMU
COOBITHSIMH, HAXOAWTh W CPABHUBATh BEPOSTHOCTH COOBITHIA B HM3y4EHHBIX
CIIy4alHBIX SKCIIEPUMEHTAX
Haxomuts u opmynupoBaTh COOBITHS: MepeceyeHue U OObEIUHEHHE JIaHHBIX
6.4 COOBITHI, COOBITHE, TPOTUBOIMOJIOKHOE JJAHHOMY COOBITHIO; TIOJB30BaThHCS
' auarpamMmmMamMu Jiepa U (QOpMYIION CIIOKEHUS BEPOSTHOCTEH MpH pEHIeHUU
3a1a4y
OnepupoBarh MOHATUSMH: YCJIOBHAsi BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS;
6.5 HaxO0JIUTh BEPOSITHOCTH C IMOMOIIBIO MPaBUJIa YMHOXKEHHsSI, C TTIOMOIIBIO JIepeBa
CJIy4ailHOT'O OIbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MPABHUIIO YMHOXKEHUS IIPU PEILICHUU 3a7a4
OnepupoBarh TMOHATHUSIMU: WCIBITAHUE, HE3aBUCHUMBIC WCIIBITAHUS, CEpUs
6.7 UCIBITAHUN, YCIEX W HEyJauya; HaXOAWTh BEPOSITHOCTH COOBITUH B CEpHUH
' HE3aBUCHUMBIX MCTBITAHUN JI0 TMIEPBOrO yclexa, HAaXOAUTh BEPOATHOCTU COOBITUI
B CEpHUH UCTIbITAaHUN bepHyim
6.8 OnepupoBarh MOHATUSIMU: CiIydailHasi BETMYMHA, PACIIPECICHUE BEPOSTHOCTEH,
JUarpaMMa pacrpeaesieHus
11 KIIACC
Kon
nposeps .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
;I:;);:LT 00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 00mero o0pa3oBaHusi

aTa




Teopust BEpOATHOCTEN U CTATUCTUKA

CpaBHUBaTh BEPOATHOCTH 3HAUYCHUN CIy4ailHOW BETUYMHBINO PaCHpPECesICHUIO

> WM C TIOMOUIBIO AMArpaMM
OnepupoBaTh MOHSATHEM MAaTEMaTHYECKOTO OXXKHMJAHUS, MPUBOAMUTH MPUMEPHI
5.2 TOr0, Kak NpPHUMEHSETCd MaTeMaTHYecKOoe OKUIaHHe CIy4yailHOW BEJTUYMHBI,
HAXOJUTh MaTeMaTUYECKOE OKUaHHE 110 IaHHOMY paclpeaesIeHUI0
53 Nmets npeacraBieHue o0 3aKOHE OOJIBLINX YKCET
5.4 NmeTs ipeacTaBiieHre 0 HOPMAJIbHOM pacipeaeieHuU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Ko

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHue JaHHBIX C MIOMOIBIO TabuuIl U nuarpamm. CpenHee aprupMeTHYECKOE,
MeuaHa, HanOoJIbIllee U HAaMMEHBIIee 3HAYCHUS, pa3Max, JUCIEPCHUs U CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CrnyyaliHbple SKCIIEPUMEHTHI (OTBITHI) U CIIydalHbIe COOBITHS. DIeMEHTapHbIE COOBITUS
(ucxonpl). BeposATHOCTH Ciy4aiflHOro cOOBITHA. bBIM30CTH YacTOTHIM BEPOSTHOCTHU
coObITuii. Cny4aiiHble OMNBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
BeposiTHOCTH cOOBITHII B OIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

6.3

Onepanuu Haj, COOBITUSAMU: TIEpeceueHne, 00beIMHEHUE, TPOTUBOIMOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia C0KEHUs BEPOSITHOCTEN

6.4

VcnoBHass  BEpOSATHOCTb.  YMHOXEHUE  BEpOATHOCTEH.  JlepeBO  Ciy4alHOro
skcriepuMenTa. opmyrna moHoH BeposiTHOCTUH. HezaBucumbie COOBITHS

6.5

KombOunaropuoe mpaBuwino ymHoxeHus. IlepecranoBku u ¢dakrtopuan. Ywucno
coueranuii. TpeyronpHuk [lackans. ®opmyna 6uHoma HeroToHa

6.6

bunapHbpIii cinydaliHBIA ONBIT (MCHBITAaHHWE), YCIeX W Heyaada. HesaBucumbie
ucnpiTanus. Cepusi HE3aBUCUMBIX HCHbITaHUN 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITaHUN bepHymn

6.7

Cnyuaitnas BenuuuHa. Pacnpenenenue BeposiTHOCTeH. J(umarpamma pacrpenesneHusl.
[Ipumeps! pactipeneennii, B TOM 9HCIIe TEOMETPUISCKOSH OMHOMHUATHHOE

11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

TeOpI/IH BepOHTHOCTeﬁ N CTAaTUCTHUKA

5.1

UucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYUH: MATEMaTUYECKOE OXKHJIaHUE,
JUCIIEPCUsl U CTaHJIApTHOE OTKJIOHEHHE. [IpuMepbl mpUMEHEHUs MaTeMaTH4eCKOTO
OXXHMJIaHMs, B TOM YHCIE B 3ajadaX M3 MOBCEJIHEBHOM XKU3HU. MaTremaTudeckoe
OXXHJaHue OWHApHOM cilydyallHOM BeNWYHHBI. MaTeMaTH4ecKoe OKHUJaHHE CYMMBbI
CIIy4aifHbIX BeIMYMH. MaTeMaTHuecKoe OXKHIaHWuEe U AUCIIEPCHS TEOMETPHUECKOro U
OMHOMUABHOIO pacrpeaeeHUu

52

3akoH OONBIIMX YHCEN W €r0 poiib B HayKe, Impupoae u olmecTBe. BriOOpouHbIit
METOJI UCCIIEOBAHUM




53

IIpuMepsl  HeENpepsIBHBIX  CIydalHbIX  BenuduH. lloHsTtne 0O  IUIOTHOCTH
pacnpeneneHus. 3aia4y, IpUBOAALINE K HOPMaAbHOMY pacnpezeneHuto. I[lonarue o
HOPMAJIBHOM pacIpeieIeHun




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETI'O OBIIIET'O OBPA3OBAHUA

Kon
nposepsie
MOro
TpeOOBaH
ust

IIpoBepsiemble TPeGOBaHUS K PeAMETHBIM pPe3yJbTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus

Brnanenne meromamm 10Ka3aTeNbCTB, alrOPUTMAMU PELICHUS 33/1a4; YMEHHE
(bopMyIHpOBaTh U ONEPUPOBATH MOHATUSAMU: OTIPENIEICHUE, aKCHOMA, TEOpeMa,
CIIC/ICTBHE, CBOMCTBO,  TpPHU3HAK,  JOKAa3aTelIbCTBO,  PaBHOCHJIbHBIC
(GOpMYIMpPOBKH; TPUMEHATh UX; YMEHHE (OPMYIHpPOBaTH oOOpaTHOE U
IPOTHBOIIOJIOKHOE YTBEPKICHNWE, NPUBOIAUTH IMPHUMEPHl M KOHTPIPUMEPHI,
MCIOJIb30BAaTh METOJ] MAaTeMAaTUYECKOH MHAYKIUH;, POBOIUTH J0Ka3aTEIIbHBIC
paccyXJIeHHs TpH pPEHICHUH 33/a4, OLCHUBATh JIOTHUECKYIO INPaBUIBHOCTh
paccyXJIeHH; yMEHUE ONEepUpPOBATh MOHATUSIMHU: MHOXKECTBO, TIOJMHOKECTBO,
olepalMy  HaJ  MHOXECTBAaMH; YMEHHE  HCIIOJb30BaTh  TEOPETHKO-
MHOKECTBEHHBIH amnmapar JUIsi OMHCAaHUS PEANbHBIX HPOIECCOB M SBICHUHU U
IpU pEeIICHUH 33/a4, B TOM YHUCIEC M3 APYrHMX Y4eOHBIX HPEJIMETOB; YMECHHE
ONEepUPOBATh TMOHATHAMHU: Tpad, CBSA3HBIA Tpad, aepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh W OMKCHIBATh Tpadbl Pa3IUYHBIMH CHOCOOAMU;

MCTIOJIB30BATh Tpadbl NP peIIeHUH 3a/1a4

YMeHue onepupoBarh MOHATUAMU: HATYPAIBHOE YHUCIIO, LIEJIO€ YHUCIIO, CTEIECHb
C LeIbIM IIOKas3aTelleM, KOpPEHb HATypalbHOW CTENEHH, CTENEHb C
palMOHAIBHBIM I10KA3aTelIeM, CTENEHb C JCHUCTBUTEIBHBIM IIOKA3aTENIEM,
jorapumM 4ucia, CUHyC, KOCHHYC M TaHT€HC MPOM3BOJIBHOIO YKCIIA, OCTATOK
0 MOAYJIO, pPAalMOHAJIBbHOE YHCIO, HMPPALMOHAIBHOE YHUCIIO, MHOXECTBA
HAaTypaJIbHBIX, LEJIbIX, PAlUOHAIbHBIX, JEHCTBUTCIIBHBIX 4YHUCEN; YMEHHE
UCTOJb30BaTh MPHU3HAKU JETUMOCTH, HAMMEHBIIMKA OOIIUH JenuTens U
HauMeHblIee ofliee KpaTHoe, ainropuT™ EBknmga npu pemieHu 3anad;
3HAKOMCTBO C Pa3jIMYHBIMHU IO3UIIMOHHBIMUA CUCTEMAaMHU CUMCIICHHS; YMEHHE
BBIIOJIHATh BBIUUCIIEHHME 3HAUY€HUH M NpeoOpa3oBaHUs BBIPAKEHUH CO
CTETIEHSIMH W Jiorapupmamu, TpeoOpa3oBaHHs APOOHO-PAMOHAIBHBIX

BBIpa}KeHI/II\/'I; YMCHUEC OIICpHUpOBATH IIOHATUAMMU: IoCJICA0BATCIIBHOCTD,




apupMeTHUecKasi TPOTPEeccUsi, TeOMEeTpUYecKas MPOrpeccHs, OECKOHEYHO
yObIBaro1as reomMeTpuyecKas nporpeccus; yMeHue 3aJaBaTh
MOCJIeIOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX (HOopMyI;
YMEHHE OIEepPUPOBaTh TMOHATHSAMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMILIEKCHBIE YHCIa, MOIYJIb M apTYMEHT KOMILIEKCHOTO YKcia, (hopMma 3amucu
KOMILIEKCHBIX qucen (reomeTpuyeckas, TPUTOHOMETPHUUECKAs u
anreOpandeckas); yMETh IPOHW3BOAUTH  apU(PMETHYECKHE JCUCTBUA C
KOMIUIEKCHBIMU YHUCJIAaMH; IPUBOAUTH MPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX
qlCell; OIIEpUPOBATH MOHIATUIAMM: MaTpuLa 2x2 u 3x3, onpeaeauTeslb MaTPULIbI,

FeOMeTpI/IHCCKI/Iﬁ CMBEICJI OIIPEACIIUTEIA

YMeHue omnepupoBaTh IMOHATUSMH:  PALMOHAIBHBIE, HUPPALUOHAIbHBIC,
MoKa3aTeJbHbIC,  CTEMEHHBbIC, JIOTapu(MUYecKHe, TPUTOHOMETPUYECKHE
YPAaBHEHUs U HEPABEHCTBA, MUX CUCTEMBI; YMEHHUE OIEPUPOBATH ITOHATUSMH:
TOXKIECTBO, TOXXIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO,
CUCTEMa YpaBHEHUI U HEPABEHCTB, PABHOCUJILHOCTh YPABHEHUH, HEPABEHCTB U
CUCTEM; YMEHHE pelIaTh YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IOMOIIbIO
pa3IMYHBIX MNPUEMOB; pEIIATh YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C
rapaMeTpoM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl pEeIIEHUs
MaTEMaTUYECKUX 3aJad W 3aJa4 U3 pa3IM4HbIX 00JIACTEH HAyKH U PeabHOU

KHU3HU

YMeHue  omepupoBaTh  MOHATHSAMH:  (QyHKUUS, 4YETHOCTH  (DYHKIHH,
NEpUOJNYHOCTh  (YHKIMH, OTrPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJblllee M HAUMEHbIIEe 3HAYEHUS
(GyHKIMHM Ha HPOMEKYTKE, HEeNpepblBHAs (YHKIMs, acUMNTOTHI Ipaduka
¢GbyHKUMH, TiepBas W BTOpas HpPOU3BOJAHAS (YHKIMH, TI€OMETPUUECKUH U
¢u3nveckuil CMbICT MPOM3BOIHOM, MepBOOOpa3Hasi, ONpeaeIEHHBIA UHTETPa;
YMEHHE HaXOJUTh AaCHUMITOTHI Trpaduka QyHKIUM, YMEHHE BBIYUCIATH
MPOU3BOJIHBIE CYMMBI, TNPOW3BEACHHS, YaCTHOTO M KOMIO3HMIMHU (YHKIIHH,
HaXOJUTh YpaBHEHHUE KacaTelIbHOW K rpaguky (yHKIMH; YMEHUE HaXOAWUThb
MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKIMI; yMEHUE MCHOIB30BATH MPOU3BOIHYIO
IUI UccreoBaHus (PyHKIMM, HAXOAUTh HAUOOJIbIINE U HAUMEHbIINE 3HAaYCHUS
GyHKUMH; CTPOUTh TIpadUMKU MHOTOWIEHOB C MCIIOJIB30BAaHMEM armapara
MaTEMaTUYECKOr0 aHaliW3a; IPUMEHATb IPOU3BOIHYIO I HAXOXKACHHS
HaWjly4dyllero peleHus B IPUKIAJHBIX, B TOM UHCIE COLUAIBHO-
HSKOHOMHMUECKUX M (PU3MYECKHX 3a/la4ax; HaXOAUTh IO U 00bEMBI GUTYp

C IIOMOIIBIO HUHTCIrpaJia; IMPUBOJUTH IMPpUMCPbI MAaTEMAaTH4CCKOI'O




MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHInanbHBIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMHU: Tpaduk (yHKIHH, oOpaTHas (yHKIHA,
KoMIo3uLus (QYHKUMH, JMHEeWHas (QyHKOMs, KBagpaTUyHas (QyHKLHA,
panmoHanbHast QyHKUUS, CTeneHHas (QYHKIMS, TPUTOHOMETpHYECKHe (PYHKIUH,
o0OpaTHbIE TPUTOHOMETPUYECKHE PYHKILINH, I0KA3aTeNIbHAs U JorapupmMuuecKas
(GyHKIMH; yMEHHE CTPOUTHb TpadUKU H3YYEHHBIX (YHKIHUN, BBINOIHATH
npeoOpa3oBaHus rpadukoB (YHKIMHA, UCHOIb30BATh I'padUKU Ul U3Y4YECHHUS
MPOIECCOB W 3aBHCHMOCTEH, NpU pemIeHHH 337ad U3 JPYIHX Yy4eOHBIX
IIPEIMETOB M 3aJlad U3 peajbHOM JKU3HU; BBIpaXKaTh (popMysaMHu 3aBUCUMOCTHU
MEXIy BEJIMYMHAMH; HCIOJIb30BaTh CBOWCTBa M rpaduku QyHKUMN Ui
pelleHys] ypaBHEHMH, HEpaBeHCTB M 3aJad C IapaMeTpaMu; U300paxaTh Ha
KOOPJAMHATHON IIJIOCKOCTH MHOKECTBA PELICHUN YPABHEHUI, HEPABEHCTB U UX

CHUCTEM

YMeHue pemiath TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI,
JIOJIM ¥ 4YacTH, Ha JBI)KEHHE, padoTy, CTOMMOCTh TOBAapOB M YCIYI, HAaJOTH,
3a/a4n U3 OOJIACTH YIPABJICHUS JHMYHBIMH W CEeMEHHBIMH (DMHAHCAMM);
COCTaBJIATh BBIPAXKEHHS, YPABHECHUS, HEPABEHCTBA U X CUCTEMBI 10 YCIOBHIO
3aJ1a4M, UCCIIEN0BaTh IOJYYEHHOE PELIEHHE U OLIEHHWBATh IPABIOINOJ00HOCTD
pe3yJbTaToOB; YMEHHUE MOJEIUPOBATh pPEAJIbHBIE CUTYyallud Ha  S3bIKE
MAaTEMaTUKHU; COCTABJISITh BBIPAXKEHHUS, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHIO 33Ja4M, UCCIIENOBATh IIOCTPOCHHBIE MOJEIMU C HUCIOJIb30BAaHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOJYUCHHBIH Pe3yIbTaT

VYMeHue oOnepupoBaTh MOHATHAMHU: CpeaHee apu(pMETHYECcKoe, MeIuaHa,
HauOosplllee M HaWMEHbIee 3HAYCHHUs, pa3Max, AWCIEepPCHs, CTaHJapTHOE
OTKJIOHEHHE 4YHUCIOBOro Habopa; yMEHHE W3BJIEKATh, HHTEPIPETUPOBATH
nHpOpPMalLIMIO, TPEACTABICHHYI0O B TaOiHMIax, Ha JIuarpaMMax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEAIbHBIX IMPOIECCOB M SBICHMIA; MPEICTABIATDH
MH(OPMAIIHIO C MTOMOIIBIO TAOJIHIl U JUarpaMM; UCCIEI0BaTh CTaTUCTHYCCKUE
JaHHBIC, B TOM YHCJIE C IPUMEHCHHEM IpaMueCKUX METOIOB M JJIEKTPOHHBIX
CpencTB; rpadMyuecKd HCCIEeI0BaTh COBMECTHbIE HAONIOJCHUS C MOMOIIBIO

JyarpaMM pacCeUBaHUs U JIMHEWHOU PErpeccuu

YMeHue onepupoBaTh MOHIATHSIMM: CIydalHBIM OIBIT U CIy4yallHOE COOBITHE,
BEPOSITHOCTh CIIy4allHOI'O COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C
UCTOJIb30BaHNEM TpapUUECKUX METOAOB; MPUMEHATH (POPMYIIBI CIOKEHUS U

YMHOXEHUSI BEpOsATHOCTEH, GOopMyly TMOJTHOH BEPOSATHOCTH, (HOpPMYITy




bepuynnu, xomOuHatopHbie ¢GakTel M (OPMYJBI; OLEHHBATH BEPOSITHOCTU
pEaNTbHBIX COOBITHH; yMEHHE ONEPHPOBATh MOHATUSAMHE: CIydaliHas BEIUYMHA,
pacripesieieHue BEpOSITHOCTEH, MaTeMaTH4ecKoe OXKUAAHWE, AMUCIEpCUus u
CTaH/apTHOE OTKJIOHEHHE CIYy4allHOW BEIMYHMHBI, QYHKIHH paclpeaeieHus M
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTEIbHOIO M HOPMAJIbHOTO paclpeesICHUN;
yYMEHHE HCIIOJIb30BaTh CBOWCTBA HM3YYEHHBIX pACIpeleiCHUN Ui peleHus
3aJ]a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH OOJIBIINX YHCEII, METO/IbI BBIOOPOYHBIX
UCCIIEJOBAaHH; YMCHHE NPHBOAWUTH NMPHUMEPHI NPOSBICHUS 3aKOHA OOIBIIMX
YyHucel B NPUPOAHBIX W OOIIECTBEHHBIX SBICHHUIX; YMEHHE OIEPHPOBATH
HNOHSATHAMHU:  COYETAaHHWE, IE€PEeCTaHOBKA, YUCIO  COYETaHWH, YHCIIO
NepecTaHoBOK; OnHOM HpI0TOHA; yMeHUE NPUMEHATh KOMOMHATOPHBIE (DAaKThI U
paccyXIeHHus sl pelIeHUs 3ajad; OICHUBATh BEPOSTHOCTH peabHBIX
COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOJAEIb M  HHTEPIPETUPOBATH

MIOJIy4YEHHBIH pe3ynbTar

YMeHue onepupoBarh MOHATHUAMU: TOUYKA, MPsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUN YIoJl, IBYIPAHHBIA yroJl, TPEXIPAHHbBIN
YIoJ, CKPEIIMBAIOIIMECA MpsMbIE, MApaLIEIbHOCTh M IEPIEHAMUKYISPHOCTDh
IPSAMBIX U IUIOCKOCTEH, YroJl MEXKIy IpsSMBIMH, YIOJl MEXAYy IpsIMOU H
IJIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH,
pacCTosIHUC MCXKAY MNPAMBIMU, PACCTOAHUC MCKAY IIJIOCKOCTAMU, YMCHHUC
UCIOJb30BaTh IPU pEIIEHUH 3a1ad H3yuYeHHble (akThl U  TEOpEMbl
IUTAHUMETPUH;, YMEHHUE OIICHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpA;
CTPOUTH MATCMAaTHUYCCKUEC MOJCIMN C MOMOLIIBIO I'COMCTPHYCCKUX MOHATHHA H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOWAAL (GUTYpbl, O0BEM QUTYpHI,
MHOTOTPaHHUK, MPAaBWJIbHBIA MHOTOTPaHHUK, CEYEHHWE MHOTOTpaHHUKA, KYO,
napajuiefienunesa, npusMma, nupamMuaa, QuUrypa M TOBEPXHOCTh BpalICHHUS,
WIMHAP, KOHyC, ap, cdepa, miomanb chepsl, IUIOM@Aab MOBEPXHOCTU
MUpaMHIbl, TPU3MBI, KOHyCa, IWIMHApPA, O0BEM Kyba, MPSIMOYTOJIHLHOTO
napajuleJienuneaa, TUpaMuapl, IpU3Mbl, IWIKHAPA, KOHYCa, 11apa, pa3BEpPTKa
MOBEPXHOCTH, CEUYEHMs] KOHyca U LWIWHApA, [apajuleJbHble OCH HWJIHU
OCHOBAHHIO, CEYEHHE IMIapa, IUIOCKOCTh, Kacawomascs cdepbl, HUIMHIPA,
KOHyCa; yYMEHUE CTPOMTh CEUYEHHE  MHOTOrpaHHUKA,  H300paxarb
MHOTOTPaHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH BPAIICHHSI, UX CCUYCHUS, B TOM YHUCIIC
C TOMOIIBI0 DBJEKTPOHHBIX CPEACTB;, YMEHHME NPUMEHATh CBOWCTBa

reOMETPUYECKUX (UTYp, CaMOCTOSTEIBHO (POPMYyTUPOBATH OMPEACICHUS




u3ydyaeMmbIX (UTyp, BBIIBUTATh THUIOTE3bl O CBOWCTBAX M IpHU3HAKaX
reoOMEeTpUYecKuX (uryp, OOOCHOBBIBaTH WM ONPOBEpPrath HUX; YMEHHE
MPOBOJUTH KJIACCUPUKAIMIO (UTYp IO Pa3IMYHBIM IMPH3HAKAM, BBIIOIHSATH

H606XOI[I/IMBIG JOIMOJIHUTECIIBHBIC ITIOCTPOCHUA

11

YMeHue onepupoBaTh NOHATUSAMU: JBUKEHHUE B MPOCTPAHCTBE, NapaylIeIbHbINA
IIEPEHOC, CHUMMETpPUSl Ha IUIOCKOCTM U B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Moaoous, mogo0HbIe (PUTYpBI; YMEHUE PAcllO3HABATh PaBHBIE
U 1oj00HBIe (QUTYpBl, B TOM YHUCIE B IPHPOJE, HCKYCCTBE, ApXHUTEKTYypE;
HCIIO0JIb30BAaTh F€OMETPUYECKUE OTHOILICHMS NpPU PEIICHUHM 3aad; HaXOJIWUTh
reOMETPUYECKUE BEIMYMHBI (UIMHA, YroJl, IUIOIMAAb, O0BEM) MpPU PELICHUU
3aJlad M3 JAPYrux Y4YeOHbIX MPEIMETOB U U3 pealbHOW KU3HU; yMEHHE
BBIUUCIIATh TEOMETPUYECKUE BEJIMYMHBI (IJMHA, Yyros, IUlomaab, OOBEM,
IUIOIIAb TIOBEPXHOCTH), UCHOJB3ysd H3y4YCHHbIE (OPMYINBI U METOJbI, B TOM
qycie: IJIoU[aJb IIOBEPXHOCTM MHMpaMMJIbl, IPU3MBI, KOHYCa, LWIMHJIPA,
wiomaas cdepol; 00bEM Kyda, IPSIMOYTOJIbHOTO Mapajljiesienunea, MupaMubl,
IIPU3MbI, LWINHAPA, KOHYyCa, 11apa; YMEHHE HAXOIUTh OTHOLIEHHE OOBEMOB

MoI00HBIX PuUryp
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YMeHHe ONepupoBaTh IOHATHSAMHU: MPSAMOYrojbHAas CHCTEMa KOOPIWHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YKCJIO, PA3JIOKEHNUE BEKTOpa Mo 0a3uCy, CKaIspHOE
MIPOU3BE/ICHNE, BEKTOPHOE MPOU3BEICHHE, Yrojd MEXKIAy BEKTOpaMH;, YMCHHE
UCIOJb30BaTh  BEKTOPHBIH ¥ KOODJMHATHBIA  METOX Ui PEUICHUs

reOMETPHUYCCKUX 3a1a4 U 3aJa4 APpYyTrux y‘le6HHX npeaMeTOB
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YmMmenue BBI6I/IpaTB HOZ[XOI[HH_II/Iﬁ MCTOA Il PCHICHUA 3aJavdd; IMOHHUMAHUC
SHAYUMOCTHU MATCMATHUKH B U3YUCHUU NNPUPOAHBIX U O6H.[CCTB€HHBIX IMponeccoB
n HBHCHHﬁ; YMCHHUEC pacCIIO3HAaBAaTb IIPOABJICHUC 3aKOHOB MATCMATHKH B
HCKYCCTBC, YMCHHUC [IIPUBOAUTL MPUMEPLI MATCMATUYCCKUX OTKpBITI/If/'I

POCCHICKON U MUPOBOM MaTEMAaTUUYECKON HAyKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsle u nensle yncia. [Ipu3Haky 1eIMMOCTH LENbIX YU CET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIGCATHYHBIE JApPOOHM, TPOLECHTHI,
. OCCKOHEUYHBIC MTEPUOINUECKHIE TPOOH
13 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JedcTBus ¢ apupMeTudecKuMu
' KOPHSIMH HaTypalbHON CTEIIEHU
1.4 Crenens ¢ 1enbiM nokasarenaeM. CTENeHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBoOMCTBa
' CTETEeHH
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YMCIOBOT0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynble 1 HaTypaIbHbIE JOrapu(MbI
JleiicTBuTenbHble 4ucia. ApuMETHUECKHE Omepanud C JACHCTBUTEIHHBIMU
1.7 ymucnamu. [IpubnnxEHHbIe BHIYUCICHUS, ITPaBUIa OKPYTJICHUS, TPUKUAKA U OLEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanue BeIpaKCHUI
1.9 KommnekcHeie uncia
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lensle u 1poOHO-paliiOHAIbHBIE YPAaBHEHUS
2.2 HppannonajibHbIe ypaBHEHHUS
23 TpuroHomerpudecKkue ypaBHEHHUs
24 [oxa3zaTenpHbIC U JOTapUPMHUUECKUE YPaBHEHUS
2.5 Lenble u 1poOHO-paliiOHaIbHBIE HEPABEHCTBA
2.6 WppannonainbHble HepaBeHCTBA
2.7 [Toxa3zaTenbHbIE U JTOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI M HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cUCTEMbI JTUHEUHBIX ypaBHEHUH. OTnpeeauTenb MaTPUILIbI
3 DOyHKINUH U TpaPuKH




@Oynkuus, cnocoObl 3amanus ¢ynkuuu. ['papux ¢ysxnumn. B3ammuo oOparHbie

>l ¢ynkuuu. YétHble 1 HeuéTHble GyHKuMU. [lepruoanueckue GyHkum
OOnactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynmum ¢yHkmmm.
39 [TpomexxyTkn  3HaKoONocTOsHCTBA.  IIpoMeXKyTKM  MOHOTOHHOCTH  (DyHKIHH.
' Makcumymbl U1 MUHUMYMBbI (QyHKUuH. HanbGosbliee M HauMeHbllee 3HAYEHHE
(GYHKINN Ha TPOMEKYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS /7-O1 CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Noka3zaTtenpHas u norapudmuyeckas GyHKIHH, UX CBOWCTBA U TpapuKu
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢Qyakmuit. CpoiicTBa  (DyHKIIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeIbHOCTH, CIOCOOBI 3aJaHMS IOCIIEN0BaTEIbHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmyia CI0XKHBIX MPOLIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe FMeMEHTAPHBIX (DYHKITHIA
[Ipumenenne mNPOU3BOAHONM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoublIero ¥ HauMEHBIIEro 3HaueHUs. (QYyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. uterpan
5 MHokecTBa U JIOTUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaILCHUSI
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Marematuka. BepositHocTh u cTatuctuka: 10- 11 kmace: 6a30BbIi U
YTy OJIEHHBII

ypoBHU. bynumosuy E.A., BynsiueB B.A. AO «M3gatensctBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JJIAA YYUUTEJIA
Marematuka. BepositHOCTh U cTaTucTHKa : 10—11-¢ Kiaccel : 6a30BbIN U

yIIIyOJEHHBINA YPOBHHU : METOIMUECKOE TTOCOOUE JIJIsl YUUTENS

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
UHTEPHET
bubmuorexa MOIII https://uchebnik.mos.ru/catalogue

Snpexc. YueOnuk https://education.yandex.ru/main

VYuu.py https://uchi.ru/

Buptyansubie nabopatopuu 1C:
https://obr.1c.ru/educational/uchenikam/prostaya-neisklyuchitelnaya-litsenziya-
na-obnovlenie-programmnogo-obespecheniya-1s-matematicheskiy-
k/?sphrase 1d=33573

GeoGebra https://www.geogebra.org/

«Poccwuiickas 2IeKTpOHHAS MIKOJay. KaTamor HHTepakTUBHBIX YPOKOB

https://eom.edu.ru/



http://school-collection.edu.ru - enunas xomnekuus LIOP, pazpaborannas mo
nopydeHuto MuHucTepcTBa 00pa3oBaHus U Hayku PD B pamkax mpoekTa

«MHpopmaTuzaiusi CUCTEMbI 00pa30BaHUS»

Enunas xomneknusa [IOP (Equnoe okHO gocTymna k 00pa3oBaTeIbHBIM pECypcam)
http://window.edu.ru/

['ocynapctBenHas oOpa3oBareibHas miatdopma «Poccuiickas aneKTpoHHas
mikosa» https://resh.edu.ru/about

denepanbHbIil HHCTUTYT negarorudyeckux usmepenuii. OI'D u EI'D no
matematuke https://fipi.ru/

OObpazoBaTenbHbIN TOPTaJ AJIs MOJATOTOBKU K SK3aMEHaM 10 MPOPUIbHOMN U

0a3oBoii MatemaTuke https://math-ege.sdamgia.ru/
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