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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 IINTAHUPOBAHUE

10 KITACC
KonuyecTBo yacos DJIEKTPOHHBIE
HaumenoBaHue pa3ieioB U TeM (undpossbie)
Ne i/ Kourpoasn IIpakTHyeck
NPOrpamMMbl Bcero o0pa3oBaTebHbIC
ble padoThl ue padboTbl
pecypchl
1 DnemMeHTHl Teopuu rpados 3
) CrydaiiHble OTBITHI, CITydaifHble COOBITHS 3
U BEPOATHOCTHU COOBITHIA
Omnepanuu HajJ MHOKECTBAMH U
3 coObITusiMH. Ci0’keHNE U YMHOKEHUE 5
BEPOSATHOCTEN. Y CIIOBHAs BEPOSTHOCTb.
He3zaBucumele coObITHs
4 OneMeHThl KOMOMHATOPUKH 4 1
Cepuu nocieoBaTeNbHbIX UCIIBITAHUH.
5 Ucnpiranusa beprymu. CiyyaliHblii 5
BbIOOD 13 KOHEYHOW COBOKYITHOCTH
6 CiyualiHple BEJIMUMHBI U paclpeaeieHus 14 1
OBIIEE KOJIMYECTBO YACOB I1O0 14 ) 0

I[TPOTPAMME




11 KIIACC

KosanuyecTBo yacos DJIEKTPOHHBIE

HaumenoBaHue pa3ieiioB U TeM (undpossbie)
Ne n/m KonTpoibn IIpakTH4eck

NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE

ble paboThl ue padboTbl
pecypchbl

3aKoH OOJIBIINX YUCEI

DJIEMEHTHl MaTEMAaTUYECKON CTATUCTUKU 6

HenpepbiBHBIE CiTydaliHbIE BETUYUHBI

(pacripeenenust), oka3aTeIbHOE U 4

HOpPMAaJIbHOE pacIpeieeHHs

Pacnpenenenue Ilyaccona

CBsi3b MEX]y CIIy4ailHBIMHM BEJIMYUHAMHU

O0600611eHre U cucTeMaTu3alus 3HaHu | 11 1
OBIIEE KOJIMYECTBO YACOB I1O0 34 1 0

I[TPOT'PAMME




ITOYPOYHOE INTAHUPOBAHUME
10 KITACC

KoummyecrBo yacos DJIEKTPOHHBIE

KonTpoan Ipakruyec | UudpoBbie
Bcero HbIE KHe oOpa3soBareb
padoThbI padoThbI HbI€ pecypchbl

Ne ni/m Tema ypoxka

I'pad, cBsA3HBIM rpad, npeacTaBieHne
3aJ]auy C MOMOIIBIO rpada

Crenenb (BaJIeHTHOCTD) BeplIuHEL. [1yTh B
rpade. Llenu u mukis!

I'padbr Ha mnockocTH. [epeBo
CIIy4alHOTO DKCIIEpUMEHTA

Cry4aiinble SKCIEpUMEHTBI (OTIBITHI) U
4 cllydaiiHble COOBITUS. DIIeMEHTapHbIE 1
cOOBITHS (MCXO/IbI)

BeposiTHOCTB cityuyaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHA

BeposiTHOCTB cityuyaiiHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHA

HepecequI/Ie, O6’[>GI[I/IHGHI/IG MHOKECTB U
CO6BITPII>1, IMPOTHUBOIIOJIOKHBIC COOBITHSL.




dopmyJia CIOKEHHS BEPOSATHOCTEN

VYcioBHas BEpOATHOCTb. Y MHOXKEHHE

8 BeposaTHOCTEN. PopMyiia yCI0BHOU
BEPOATHOCTH
VYcinoBHas BEpOATHOCTb. Y MHOXKEHHE

9 BepositHOocTel. Dopmyna ycioBHOU
BEPOATHOCTH

10 dopmyJia MOJHON BEPOATHOCTH

11 ®opmyna baiteca. HezaBucumble coObITUS

12 KoMb6uHaTropHoe npaBuiio yMHOXKEHHUS.
[TepectanoBku u pakTopuan

13 Uucno coueranuii. Tpeyronbauk Ilackains

14 ®opmymna bunoma HeroToHa
KonTponbnas padota Nel: "I'padsl,

15 BEPOSITHOCTH, MHOXKECTBA,
KoMOuHaTopuka"
bunapHbIi CIy4alHBII OIBIT
(ucmplTaHUe), yCIeX U Heyiaua.

16 HezaBucumsble ucnsitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUN J0 IEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX MCIIBITAHUH 10
MIEepBOro ycrexa

13 Cepust HE3aBUCUMBIX MCIIBITAHUM

bepuymm




19

Ciy4aiinblii BBIOOp M3 KOHEUHOM
COBOKYITHOCTH

20

[IpakTrueckas paboTa ¢ UCTIOJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL

21

Cnyuaiinas BenuuuHa. Pactipenenenue
BepoATHOCTeN. Jlnarpamma
pacrpeneneHus

22

Onepanuu Haj CIy4aiiHBIMU BEITMYUHAMMU.
IIpumepsl pactipenenennii. bunapHas
Clly4yailiHas BeJIMYUHA

23

FCOMeTpI/I‘leCKOC pacnpeaciiCHuc.
bunomuansHOE pacnpeaciiCcHnue

24

MaremaTrhuecKoe OKUIaHUE CIyYaiHON
BeNMYUHbI. COBMECTHOE paclpeieieHIe
JIBYX CIIyYalHBIX BEJIMYNH

25

HesaBucnmele ciryqaiiHble BEJIMYHHBI.
CBoiicTBa MaTEMAaTUYECKOTO OXKHUAAHUS.
MatemaTtnueckoe OxHaaHne OMHapHOU
CIIy4alHOU BEIMYHUHBI

26

MareMaTH4ecKoe OKHIaHNe
r€OMETPUUYECKOr0 U ONHOMHUATBLHOTO
pacrpeneieHui

27

Jucnepcus U CTaHAapTHOE OTKJIIOHEHUE

28

Jlucniepcust OMHApHOM cirydaitHOM
BenM4MHbL. CBOMCTBA JUCTIEPCUU

29

MareMaTH4eCcKoe OKHIaHue




MMPOU3BCACHUSA U JUCIICPCUA CYMMBI
HC3aBUCHUMBIX CJ'Iy‘IEIﬁHLIX BCINYHNH

Jucnepcusi OMHOMUAIBHOTO

30 pacnpenenenus. [IpakTudeckas pabora ¢ 1
MCIOJIb30BAaHUEM 3JIEKTPOHHBIX TAOIHUIL
Jlucniepcus M cTaHJapPTHOE OTKIOHEHUE

31 reOMETPUYECKOT0 paclpeieIeHUs. . |
[IpakTuueckast paboTa ¢ UCIOIb30BAaHUEM
AJIEKTPOHHBIX TAOJIHUIL

32 O06001eHre U cucTeMaTU3alus 3HaHUI 1
KontponbHas padora Ne2: "HcnbiTanus

33 bepnymmm. Ciryualinble BETUYHUHBI U 1
pacnpenenenus”

34 O06o0061IeHre U cucTeMaTu3alus 3HaHu | 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KIIACC

KoJsmm4ecTBo yacos DJIEKTPOHHBIE
Ne Tema ypoxa Konrpoanr | Ilpakruuec | uHpposbie
n/m Bcero HbIE KHe oOpasoBaTenb
padoThI padoThI HbI€ pecypchbl
HepaenctBo Yeobbimena. Teopema
1 Yeooimena. Teopema beprymnnu. 3akon 1
OO0JIBIINX YnCel
Hepasencto Yeobrimena. Teopema
2 Yeosimena. Teopema bepuysumm. 3akoH 1
00JIBIINX YKCen
HepasenctBo Yebrimena. Teopema
3 Yeobsimena. Teopema bepuysumm. 3akoH 1
00JIBIINX YKCen
4 Br100opouHBIif METO] CCIIETOBAHUIMA 1
5 [TpakTryeckas paboTa ¢ HCHOIB30BAHUEM |
3JIEKTPOHHBIX TAOJIHUI]
I'eHepaibHast COBOKYITHOCTb U CIIy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
6 xapaktepucTukamu. OLiEHKa CPEHErO U 1
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK
I'enepanbHast COBOKYITHOCTD U CiTy4anHas
7 BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU 1

XapaKTCPUCTHKAMH. OI_IGHKa CpEeaHEro U




AUCIICPCUH reHepaanoﬁ COBOKYIIHOCTH C
IMOMOIIBIO BBI60pO‘IHBIX XapaKTCPUCTHUK

OrnieHrBaHUE BEPOSITHOCTEH COOBITHI 11O

8
BBIOOpKE
Craructuueckas runoresa. [IpoBepka

9 MPOCTEUIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YUYECHHBIX PacCIpeeICHUI
Craructuueckas runoresa. [Ipoepka

10 MPOCTEUIINX TUIOTE3 C MOMOIIBIO CBOMCTB
W3YYEHHBIX pacipeieeHun

1 [TpakTrdeckast paboTa ¢ UCIOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHII

12 [IpuMepr! HeNPEPBIBHBIX CIIy4anHbIX
Benn4YrH. OyHKIMSA IIIOTHOCTH BEPOATHOCTHU
PaBHOMepHOE pacnipenenenue. [Ipumepst

13 3a/1a4, TPUBOISIINX K MMOKAa3aTEIHbHOMY U K
HOpPMaJIbHOMY pacipeesIeHUsIM

14 OYHKIUS MITOTHOCTU BEPOSITHOCTH
IIOKa3aTeJIBHOTO PACIIPEACIICHUS

15 DYHKIHUS INIOTHOCTH BEPOSTHOCTH
HOPMAaJIbHOTO pacipeieeHus
[TocnenoBaTenbHOCTH OAMHOYHBIX

16 He3aBUCUMBIX coObITHil. [Ipumep 3a1aun,
npuBoAsLIel k pacnpenenenuto [lyaccona

17 [IpakTuyeckas paborta ¢ UCIOIb30BAaHUEM

AJIEKTPOHHBIX TaOJIHUIL




KoBapuanus 1Byx ciy4aiHbIX BEJIUYHH.

18 Koadduuuent koppensunu

19 CoBMecTHBIE HA0JIO/IEHUS ABYX BEJIMYUH

20 Br160pounslii K03 HULIUEHT KOppensuun

11 Paznnune Mex1y JIMHEWHOU CBA3BIO U
IIPUYNHHO-CJIEICTBEHHOM CBSI3bIO

22 JIuneitnas perpeccus

7 [TpakTuyeckas paboTa ¢ HCIOIB30BAHUEM
3JIEKTPOHHBIX TAOJIHUI]
[TpencraBieHne JaHHBIX C TOMOIIBIO

24 TaOJIMI U IMarpamm, onucaTeabHast
CTaTHCTHKA

)5 OneITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITHH €
npUMEHEHHEM popMyIT
Brruncnenue BeposTHocTel cOOBITHH C

7 IpUMEHEHHEM TpapUUECKUX METOI0B!
KOOpJMHATHas IpsiMasi, 1EPEBO, AUarpaMma
Oinepa

28 CiyualiHbple BETMUHHBI U paclpeaesieHus

29 MareMatnuecKkoe 0KUAAHUE CIIy4aiiHOU
BEJIMYUHBI

30 MaremaTtnueckoe 0)KUAaHuE CITydailHON

BCJIMYNHBI




KonrtponsHas pabora: "BeposTHocTs U

31 | 1
CTaTHCTHKA
Boruncnenue BeposiTHOCTEN COOBITHH €

32 npuMeHeHneM (GopMyIl U rpaduIecKux 1
METO/IOB
Boruncnenue BeposiTHOCTEN COOBITHI €

33 npuMeHeHneM (GopMyIl U TpaduIecKux 1
METO/I0B
CiryualiHbple BETUYHMHBI U PacIpEeIICHNUS.

34 MaremaTtnueckoe 0KUJAaHue CIydanHon 1
BEJIMUNHBI

OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbI

10 KJIACC
Kon
nposepst .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
eMoro o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o01ero o0pa3oBanus
pe3yJbT
ara
6 Teopust BEpOSITHOCTEN U CTaTUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI
62 OnepupoBaTh MOHATUAMU: cpegHee apuMeTHYecKoe, MeAuaHa, HauboJbluee,
HaMMEHblIee 3HaYeHUe, pa3Max MacCHUBa YHCIIOBBIX JTaHHBIX
OnepupoBaTh MOHATHSAMH: CIydyalHBIM SKCIEPUMEHT (ONBIT) U CiydailHoe
cOOBITHE, 3JeMEHTapHOe COOBITHE (IJIEMEHTAPHBIM MCXOJ) CIy4yailHOrO OIbITa;
6.3 HaxOJWUTh BEPOSTHOCTH B ONbITAX C PAaBHOBO3MOYKHBIMU  CIIy4allHBIMHU
COOBITHSIMM, HAXOOUTh W CpPaBHHUBATh BEPOSTHOCTH COOBITUH B H3y4EHHBIX
ClTy4ailHbIX HKCIIEpUMEHTaX
Haxomute U GopMynupoBaTh COOBITHS: TEpeceYeHHEe U OOBEIMHECHHE JTAHHBIX
6.4 COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; II0JIb30BATHCA
' auarpamMmMamMu Oisepa U (GOpPMYJIOH CIOXKEHHS BEPOSTHOCTEH NpU pEHICHUH
3a1a4
OnepupoBaTh NOHATHSMH: YCJIOBHAs BEPOSTHOCTb, HE3aBHCHUMBIC COOBITHS,
6.5 HaXOJUTh BEPOSITHOCTU C MOMOLIbIO IIPAaBHJIA YMHOKEHHUS, C IIOMOIIBIO Ji€peBa
CllyyaifHOro omsITa
6.6 [IpumeHsITH KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PELLIEHUH 3a7a4
OnepupoBaTh MOHATUSAMH: MCIBITAHUE, HE3aBUCUMbBIC MCIIBITAHUS, CEPUs
6.7 UCIBITAHUH, YCHEX U HeyJladya; HaxOAMTb BEPOSTHOCTH COOBITHUH B Cepuu
' HE3aBUCHMBbIX UCIBITAHUH J10 IEPBOI0 yCIeXa, HAXOAUTh BEPOSTHOCTH COOBITUH B
cepuM ucnblTanuii beprysum
6.8 OnepupoBaTh MOHATUSAMU: Cly4aiiHas BeIMUYUHA, PACIPECIIEHUE BEPOATHOCTEH,

auarpamMma pacrpeaciCcHusa

11 KIIACC




Kon

nposep .
IIpoBepsiemble IpeaMeTHbIE Pe3ybTATHI 0CBOEHHS] OCHOBHOM
FEMOTO 00pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o001mero 00pa3oBaHusi
pe3yJbT
ara
5 Teopust BEpOATHOCTEHN M CTATUCTHKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUH CIlydallHON BEIMUYUHBINO PaclpeiesICHUI0
' WK C TIOMOIIIBIO JHarpaMm
OnepupoBaTh NOHATUEM MAaTEMATHUYECKOTO OKUJAHUSA, IPUBOJUTH IPUMEPHI
5.2 TOrO, Kak IPUMEHSIETCS MaTE€MaTU4YeCKOe OXUJAaHUE CIy4yallHOH BEJIMYUHBI,
HAXOJIUTh MaTEMATUUECKOE OXKUAaHHUE 110 JAHHOMY paclpeiesieHUI0
5.3 HNmeTh npeacTaBieHue 0 3aKOHE OOJIBIITUX YHCET
5.4 NmeTs ipeacTaBiieHue 0 HOPMAJIbHOM pacipeieiCHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Ko

IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

[IpencraBieHue MaHHBIX ¢ MTOMOINBIO TabauIl U nuarpamm. CpenHee apudMeTHIecKoe,
MeraHa, HauOoJblliee W HAaMMEHbBIIIee 3HAYCHHSI, pa3Max, JUCIEPCHs] U CTaHJApPTHOE
OTKJIOHCHHE YUCIIOBBIX HAOOPOB

6.2

CrnyyaiiHbple SKCIIEPUMEHTHI (OTBITHI) U CAy4ailHble COOBITHS. DJIeMEHTapHbIe COOBITUS
(ucxonpl). BepodaTHOCTH cinydyallHOTO COOBITHS. bBiM30CTh YacTOTHIM BEPOSTHOCTH
coOpiTuid. CnyyaliHple ONBITHI C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU.
BepositTHoCTH COOBITHI B ONBITaXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepanuu HaJ COOBITUSIMU: TIEpecedeHre, 00beIUHEHNE, TPOTUBOIOIOKHBIE COOBITHSL.
Huarpammsl Ditnepa. Dopmyra ciaoxeHUus BEpOITHOCTEN

6.4

VYcinoBHass ~ BEpOSTHOCTh.  YMHOXXEHHUE  BEpOSITHOCTEW.  JlepeBOo  ciiydaidlHOro
skcriepuMenTta. opmyria noiaHoi BeposiTHOcTU. HezaBucuMblie cOObITHS

6.5

KomOunatopuoe mnpaBuino ymHoxeHusi. IlepectanoBku u  daxrtopuan. Ywucno
coueranuil. Tpeyronsauk [lackans. @opmyna 6maoma Herorona

6.6

bunapHplii cinyuyaliHeli ONBIT (MCIBITAaHME), yclleX W Heynada. HesaBucumele
ucnplTanus. Cepusi HE3aBUCHMBIX HCIBITAaHMW 10 mnepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIBITaHUN bepHyum

6.7

Cnyuaiinas BenuuuHa. Pacrnipenenenue BeposiTHOCTeW. Jlmarpamma pacmpenesneHus.
[Tpumeps! pacnpesesieHnid, B TOM YHCIIe T€OMETPUIECKOer OMHOMUAIBLHOE

11 KITACC

Kon

IIpoBepsiemMblii 3JIeMEeHT CO/iep:KAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEIMYMH: MaTEeMaTU4YECKOE OKHJAHHUE,
JUCIIEPCUSl U CTaHAAPTHOE OTKIOHEHUWE. IIpuMepsl NpUMEHEHUs MaTeMaTU4eCKOTo
OKMJIaHHs, B TOM YHCIE B 3a]a4ax M3 IIOBCEIHEBHOW >XM3HU. MaremMaTudeckoe
OXKMJIaHWE OWHApPHOMN CiydallHOM BeaW4MHBL. MaTreMaTHuuecKoe OXHUIAHUE CYMMBI
CIIy4alHbIX BEIWYUH. MaTeMaTudeckoe 0KUAAHUE U JUCIEPCUS T€OMETPUYECKOTO U
OMHOMMAIBHOTO paclpeieIeHul
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3akoH OONBIIMX YHCET M €ro pojib B HayKe, IMpupoae u oduiectBe. BriOOpoUHbIi
METOJI UCCIIEIOBAHUN
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IIpuMepsl  HempepeIBHBIX  Cily4alHbIX  BenuyuH. lloHsatme o0  IioTHOCTH
pacrpeneneHus. 3aaady, IPUBOAAIINE K HOPMaJIIbHOMY pacnpezaencHuto. Ilonarue o
HOPMaJIbHOM PAcIpeneIeHUN




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

Kon
nposepsie
MOro
TpeOoOBaH
ust

IIpoBepsiemble TPeGOBAHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero 00pa3oBaHus

Bnanenue meromaMu 0Ka3aTenbCcTB, aITOPUTMAMHU PELICHHS 33/1a4; YMEHHUE
(dbopMynHpOBaTH U ONEPUPOBATH MOHATHIMHU: ONpPEICICHIE, aKCHOMa, TeOpeMa,
CIIC/ICTBHE,  CBOWCTBO,  MpPHM3HAK,  JOKa3aTeIbCTBO,  PaBHOCHJIbHBIC
(GopMyIHpPOBKH;, TPUMEHATh HX; YyMEHHE (QOPMYyIUpOBaTH OOpaTHOE H
IPOTUBOIIOJIOKHOE YTBEP)KICHUE, NPHUBOAUTH HPUMEPHl U KOHTPIPHMEPHI,
UCIIOJIB30BAaTh METOJ] MaTeMaTHUECKOW MHIYKIIMH; MPOBOAMUTH JOKA3aTeIbHbIC
pacCyXIeHHsS TpH pEHICHHH 3a/1ad, OIEHUBATH JIOTHYECKYIO IPABUIBHOCTD
paccyXJIeHHIi; yMEHUE ONEPUPOBATh MOHATUSIMH: MHOKECTBO, ITOJMHOKECTBO,
olepalMyM  HaJ  MHOXECTBAMH; YMEHHE  HCIOJIB30BaTb  TEOPETHUKO-
MHOXXECTBEHHBII ammapar Ui ONHCAHHs peabHBIX NMPOLECCOB U SBICHUN H
IpU pEIICHWU 33/1a4, B TOM 4YHCJE U3 APYTHX YUEOHBIX NPEIMETOB; YMEHHE
ONEepHpOBATh TMOHATHAMHU: Tpad, CBA3HBIA Tpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJlaBaTh M ONMCHIBATH I'padbl pa3iIMnYHBIMU CIIOCO0AMH;

UCTIOJIB30BaTh rpadbl MPH pelIeHUH 3a1a4

YMeHHe onepupoBaTh MOHATUSAMHU: HATypPAIbHOE YUCIIO, LIEJI0€ YUCIIO, CTEIICHDb
C LeIbIM IIOKasaTelleM, KOpPEHb HATypaJbHOM CTENEHH, CTENEHb C
palMOHAIBHBIM II0KA3aTelIeM, CTEIEHb C JEUCTBUTEIBHBIM I10KA3aTelIEM,
Jorapugm 4ucia, CUHYC, KOCUHYC U TaHI'€HC IPOM3BOJIBHOTO YHMCIIA, OCTATOK
0 MOIYJIIO, PALMOHAJIBHOE 4YHUCJIO, HPPALUOHAIBLHOE YHCIO, MHOXECTBA
HATYpaJIbHbIX, LEJbIX, PAlMOHAIbHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE
UCTIOJIb30BaTh MPHU3HAKH JEIMMOCTH, HAUMEHBIIUN OOMIMK JeNUTeNb H
HalMEHbllee oOlee KpaTHoe, alropuT™M EBKinia mpu pelieHud 3ajad;
3HAKOMCTBO C Pa3jIM4YHBIMM ITO3MLIMOHHBIMU CHCTEMAaMH CUUCIEHUS; YMEHHUE
BBINOJIHATh BBIYMCICHHE 3HAUYCHUM M INpeoOpa3oBaHMs BBIPAKEHUH €O
CTETIEHSIMH W Jorapugmamu, MpeoOpa3oBaHus JIPOOHO-PAIMOHATIBHBIX

BBIan(eHHﬁ; YMCHUEC OIICPUPOBATDH INOHATUAMMU: IIOCJICA0BAaTCIBbHOCTD,




apudMeTHUecKas TPOTpeccusi, TeoMeTpudecKas TMporpeccus, OECKOHEYHO
yObIBaroas reoMeTpuyecKkas nporpeccus; yMeHue 3a71aBaTh
MOCJIEIOBATEIBHOCTA, B TOM YHCJIE€ C IIOMOIIBIO PEKYPPEHTHBIX (HOPMYII;
YMEHUE ONEepUpOBaTh MOHATUAMHU: KOMIUJIEKCHOE YHUCIO, COIpPSIKEHHBIE
KOMILJICKCHBIE YMCIIa, MOAYJb U aQpTYMEHT KOMIUIEKCHOTO yHcia, popma 3anucu
KOMILJIEKCHBIX qucenl (reomeTpuyeckas, TPUTOHOMETPHUUECKAs u
anreOpanyeckasl); yMeTh NPOM3BOIUTH apU(PMETHUYECKHE JICHCTBUS  C
KOMIUIEKCHBIMHU YHMCJIAMH; IPUBOAUTE NIPUMEPBI UCII0JIb30BaHUsI KOMILICKCHBIX
YKCeJl; OIIEpPUPOBATH MOHITUAMM: MaTpHLa 2X2 1 3%X3, onpeaenuTenb MaTpULbl,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh IMOHSATHUSMHU:  palMOHAJbHBIE, HpPpPALUOHAIBHBIE,
NOKa3aTelbHbIe, CTENEHHbIE, JIorapu(MUYECKHE, TPUTOHOMETPHUYECKHUE
YpaBHEHUS W HEPAaBEHCTBA, MX CUCTEMbl; YMEHHE OIEpPUPOBATH MOHITHUSIMHU:
TOKJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, YpAaBHEHHE, HEPaBEHCTBO,
CUCTEMa ypaBHEHUUN U HEPaBEHCTB, PABHOCUJILHOCTh YPaBHEHU, HEPABEHCTB U
CUCTEM; YMEHHUE pellaTh ypaBHEHHUS, HEPAaBEHCTBA U CUCTEMBI C IOMOUIbIO
pa3IMyYHbIX MNPUEMOB; peEllaTh YpPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
napameTpoM; MPUMEHSTh YPABHEHHS, HEPABEHCTBA, UX CHCTEMbI ISl PEIICHUS
MaTeMaTHUYECKUX 3a7ad M 3ajad U3 pa3jIMyHbIX o0JacTeld HayKu M peajbHON

KHU3HHU

YMeHue  omnepupoBaTh  MOHATHSAMH:  (QyHKIUS, UYETHOCTH  (YHKIIHH,
HNEPUOJUYHOCTh  (YHKLUH, OrPAaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTb
¢yHKuMu, S3KCTpeMyM (YHKLIWH, HaWOOJbIIee M HAUMEHbIICe 3HAYCHHS
(GyHKIMM Ha NPOMEXKYTKE, HeNpepbiBHAs (QYHKLUSA, aCHUMOTOTHl rpaduka
¢yHkuuu, mepBas W BTOpas NPOHW3BOAHAS (YHKLIHH, TEOMETPUYECKHH H
¢u3nUecKuil CMBICT POU3BOHON, MEPBOOOPa3HAs, ONpPEACIEHHbBI HHTErpa;
YMEHHE HaXOIUTh AaCUMOTOTHl Tpaduka (YHKIHH; YMEHUE BBIYHCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YAaCTHOIO W KOMIIO3ULUHM (PYHKLUH,
HaXOJUTh ypaBHEHHE KacaTeNbHOW K rpaduky (QYHKLUUHU; YMEHHE HaXOIUTh
IIPOM3BOJIHBIE 3JIEMEHTApHBIX (DYHKIMHA; YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO
JUI UccleoBaHus (DyHKIMHA, HAXOAUTh HauOOJIbIINE U HAUMEHbIINE 3HAUCHUS
(GyHKUMH; CTPOUTh TIpapUKd MHOTOWIEHOB C HCIOJIb30BAaHUEM ammapara
MaTeMaTHYeCKOT0 aHAJIW3a; MNPUMEHSTh MPOU3BOAHYI0 JUIS HAXOXKICHHS
HaWJIy4lllero peUIeHHWs B NPUKIAAHBIX, B TOM YHCIE COIHMAJIbHO-
HKOHOMHMYECKUX M (PU3NUECKUX 33]auax; HaXOIUTh TUIOMAAN U 00BEMBI (HUTyp

C IIOMOIIBIO HHTCIrpajia, IMPUBOJUTH IMPpUMCPbI MaTeMaTUu4ICCKOIro




MOJICITMPOBAHMS ¢ TOMOIIBIO MU PepeHIInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Tpapuk (yHKIMH, oOpaTHas (GYHKIHS,
Komro3unusl (GpyHKuMH, JMHEHHas (QYHKOMSA, KBagpaTHYHAs — (QYHKIMS,
panmoHanbHas QyHKIUS, cTeNeHHas: (yHKIHS, TPUTOHOMETpUYecKrue (QyHKIINH,
oOpaTHbIE TPUTOHOMETPUYECKHUE GyHKIHH, NOKa3aTebHast "
jorapudmuueckas GyHKINU; YMEHHE CTPOUTH IpadUKu U3y4eHHBIX (YHKIIHH,
BBINIOJIHATH MPeoOpa3oBaHust rpaKoB (YHKIUH, UCTIONB30BaTh TPAUKU JUIS
U3y4YeHHs] TIPOLIECCOB W 3aBUCHUMOCTEH, MpPHU pPELICHHHM 33aJad U3 JPYyrux
y4eOHBIX TNPEJMETOB W 3ahad M3 PeaJbHOM JXM3HM; BBIpaXKaTb (HOpMyJaMH
3aBHCUMOCTH MEXIy BEJIMYMHAMH; HCIOJB30BATh CBOHCTBA M TpauKu
(GYHKOMIA JUIS pelieHHsT ypaBHEHWH, HEPaBEHCTB M 3a/ad C IapaMeTpaMu;
n300paxkaTb Ha KOOPAMHATHOM IJIOCKOCTHM MHOKECTBA PEIICHUN ypaBHEHMH,

HEPABCHCTB U NX CUCTEM

YMeHue pemaTh TEeKCTOBBIE 33]]a4l Pa3HbIX THIIOB (B TOM YKCJIE Ha MPOLIEHTHI,
JIOJIU U 4YacTH, HA JIBUJKEHHE, padoTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH,
3aa4i U3 OOJIACTH YIPABJICHUS JIMYHBIMH W CEMECHHBIMU (PUHAHCAMH);
COCTaBJISITh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3aJjauM, UCCIIEJIOBATh MOJyYEHHOE PEIlIeHHEe M OLEHUBATh MPaBIONOA00HOCTh
pe3yJbTaTOB; YMEHUE MOJECIHUPOBATH pEANbHBIE CUTyallUM Ha S3bIKE
MaTeMaTUKU; COCTABJIATh BBIPAXKEHHUsI, YPABHEHUs, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHUIO 3aJa4M, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHUEM

anmnapara ajreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHSMH: CcpelHee apudmerhyeckoe, MeAHaHA,
HauOoJblllee M HAUMEHbLIEE 3HAU€HUs, pa3Max, JUCIEPCHUs, CTaHJIAPTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; YMEHHE U3BJIEKaTb, WHTEPIPETUPOBATH
UHPOpPMALIMIO, TPEACTABICHHYI0 B TalnMuax, Ha Auarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA peEalbHBIX IPOLECCOB U SBJICHUH; MPEACTABIAThH
UH(POPMALIMIO C TIOMOIIBIO TaOIUI] U AUArPAMM; MCCIIEIOBATh CTATUCTHYECKHE
JaHHbIE, B TOM YHCJIe C IPUMEHEHUEM IpaUyecKuX METO/IOB U 3JIEKTPOHHBIX
CpeAcTB; rpaU4ecKd HUCCIEN0BaTh COBMECTHBIE HAOIIOACHUS C IOMOIIBIO

JMarpaMM pacCeuBaHUs U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIy4YallHBIA ONBIT U CiIy4ailHOE COOBITHE,
BEPOSTHOCTh CIIy4ailHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCTIOJIb30BAaHUEM TPaPUUECKUX METOJIOB; MPUMEHSATh (OPMYIBI CIOKECHUS H

YMHOXXEHHUSI BEpOATHOCTEH, (OpMyily TOJHOW BEPOSTHOCTH, (Popmyiy




Bepuymnnu, xomOuHatopHble GakThl U (OPMYIbI; OICHHBATH BEPOSTHOCTH
peasbHbIX COOBITHI; YMEHHE ONEpUPOBaTh MOHATUSAMMU: CllydailHas BEJIMYMHA,
pacrpeneiieHue BEpOSITHOCTEM, MAaTeMaTHYeCKOe OKHMIAHWE, AUCIEPCHUS H
CTaHJApTHOE OTKJIOHEHHME CIIy4yailHOM BEIMYMHBI, (YHKLUU paclpelesieHus U
IJIOTHOCTU PAaBHOMEPHOIO, IIOKA3aTE€IbHOIO M HOPMAJIBHOIO PaCHpEAcIICHHUI;
YMEHHME HCIIOJIb30BATh CBOMCTBA H3YYEHHBIX DACIPEACICHUN Ul PELICHUS
3aJa4; 3HAKOMCTBO C IMOHATHAMU: 3aKOH OOJIBIINX YUCEI, METO (bl BHIOOPOUHBIX
UCCIICIOBAaHUM; yMEHHUE NPUBOJUTH IPUMEpPbI NMPOSBICHUS 3aKOHA OOJbIINX
Yyhcesl B IPUPOJIHBIX U OOILIECTBEHHBIX SBICHUSX; YMEHUE OIEpUPOBATH
NOHATHAMM:  COYETAHHE, IEPECTAaHOBKA, YHUCIO  COYETAHWM,  YHUCIIO
nepecTaHoBOK; OMHOM HbroTOHA; yMeHHE TPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
pacCyXIeHHs [UIsl pElIeHHs 3alady; OLEHUBAaTh BEPOATHOCTH pEAJIbHBIX
COOBITUH; COCTaBJISITb  BEPOSATHOCTHYIO MOJAEIb U  HWHTEPIPETUPOBATH

MOJTy4YEHHBIN pe3ynbTaT

VYMeHue onepupoBaTh MOHATHAMM: TOYKA, IpsiMasi, INIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIA, IUIOCKUHI YIOJl, IBYTPAHHBIN YIoJl, TPEXTPAHHBIN
yroJ, CKPEIIMBAIOIIMECS NPAMBIE, NAapaJUICIbHOCTh W IEPIECHIUKYJIIPHOCTD
IPSAMBIX M IUIOCKOCTEH, YroJl MEXAYy IPSIMBIMHM, Yrol MEXKIAy IpsSMOH U
IUIOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSAMH, PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH,
PACCTOAHUC MCKAY MNPAMBIMU, PACCTOAHUC MCXKAY IIJIOCKOCTIAMU; YMCHHC
UCNOJb30BaTh IPU pEIIEHUH 3aJady MU3ydeHHble (AKTBI MU TEOPEMBI
IUIAHUMETPHH; YMEHHUE OIICHWBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUPA;
CTPOUTb MAaTEMaTHUYECKHE MOJEIM C IOMOIUBIO I'€OMETPHUUYECKHUX IOHATHH U

BCJIMYHMH, pCIIaTh CBA3AHHBIC C HUMU NPAKTUYCCKUC 3aa4YN
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YMeHue onepupoBaTh MOHATHSAMHU: IUIOMAAb (Urypsl, 00BEM Qurypsl,
MHOTOTPaHHHK, TPaBUIbHBI MHOTOTPAaHHUK, CEYCHHE MHOTOTpaHHUKA, KYO,
napajuiefienunesa, mnpu3Ma, nupamuja, Qurypa M IMOBEPXHOCTb BpallCHHUS,
HWIMHAP, KOHYyC, Imap, cdepa, IUIom@ab c@epbl, MIOMAAs MOBEPXHOCTU
NUPaMUJIBI, TPU3MBI, KOHyca, LMIUHApPA, O0BEM KyOa, MIPSIMOYTOJIBHOTO
napajuleJenunesia, TupaMubl, NpU3Mbl, LUIUMHIPA, KOHYyca, 11apa, pa3BEPTKa
IIOBEPXHOCTH, CEUYEHHs KOHyca W LWIMHIpa, NapajUyieldbHble OCH WIU
OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTh, Kacaromascs cdepsl, HUIMHApA,
KOHyCa;  yMEHHE CTPOUTb CEUEHHE  MHOTOTpaHHHMKA,  HM300pa’kaTh
MHOTOTPaHHHKH, (PUTYPHI H TIOBEPXHOCTHU BPAIICHUS, HX CEYCHHSI, B TOM YHCIIE
C TMOMOUIBIO  JJIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSTh CBOWCTBA

TeOMETPUYECKUX (UTYp, CaMOCTOATENBHO (HOPMYIHPOBATH OIpPEACIICHUS




u3ydyaeMmbIX (QUTyp, BBLABHraTh THIIOTE3BI O CBOMCTBaX M TpPU3HAKAX
reoMeTpu4ecKux (uryp, OOOCHOBBIBATH WJIM ONPOBEPraTh MX; YyMEHHUE
IPOBOJIUTH KJIACCH(PHUKAIMIO (UTYp TO PAa3IWYHBIM TPU3HAKAM, BBIIOJIHSATH

HCO6XOI[I/IMH€ AOIIOJTHUTCIIBHBIC ITIOCTPOCHUA
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VYMeHue onepupoBaTh MOHATUAMU: JBUKEHHE B IMPOCTPAHCTBE, NapasuleIbHbIHN
IIEPEHOC, CHUMMETpHUsI Ha IUIOCKOCTM UM B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue noaoous, NoJo0HbIE GUTYphl; YMEHHE PACIO3HABATH PABHbIE
U 1onoOHbIe (QUTYpBl, B TOM YHCIE B NIPUPOAE, HCKYCCTBE, APXUTEKTYpE;
UCIOJIb30BaTh T'€OMETPUUYECKHE OTHOIIEHUS IpPU PELICHWU 3a7ay; HaXOJIUTh
F€OMETPUYECKUE BEIMYMHBI (JJIMHA, Yroj, oAb, 00bEM) IPU pELICHUU
3ajjad U3 JAPYruX Y4YeOHBIX NpPEAMETOB U U3 pPEalbHON JKU3HU; YMEHHE
BBIYUCIISATh TEOMETPUYECKHE BEIMYMHBI (IJIMHA, YTOJ, IUIOalb, OOBEM,
IUIOIA/b TOBEPXHOCTH), UCHOJIb3Yysl HM3y4eHHbIE (POPMYJBI M METOABI, B TOM
yycie: IUIoU[aJb IIOBEPXHOCTU MHPaMH[Ibl, IMPU3MBlL, KOHYyCa, LWJIMHApA,
wiomaae cepsl; 00bEM KyOa, IpAMOYToJIbHOIO Napajjiesenunena, MupamMuIsl,
OpU3MBbL, IUIUHIpPA, KOHYyCa, IIapa; YMEHHE HAXOAUTh OTHOIIECHHE OO0BEMOB

o100HBIX (huryp
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YmMmenue OIICpHUPOBATh IMOHATHUAMU: IMPAMOYIOJibHasd CHCTEMa KOOpPAWHAT,
BCKTOpP, KOOpAHWHATBI TOYKH, KOOPAHWHATBHI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHCJIO, PA3JIOKCHHUE BEKTOpA I10 6a3Hcy, CKaJIPpHOC
IMPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJl MCKAY BCKTOpaMU, YMCHUC
HCIIOJIBb30BAaTh BeKTOpHBIﬁ u KOOp,I[I/IHaTHBII\/'I MCTOL JJIA peIICHUA

reOMETPUUYECKUX 3ajiau U 3a7a4 APYrux yueOHbIX IPEIMETOB
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YMenue BBI6I/IpaTL MOAXOMAIINNA METOM IS peuicHud 3aJadyv; INOHUMAHUC
SHAYUMOCTH MATCMATHUKH B U3YUCHHUH ITPHUPOJHBIX U O6H_I€CTB€HHBIX IIpoueccoB
u HBHGHHﬁ; YMCHHUEC pPACIO3HAaBaTh IIPOSABJICHHUEC 3aKOHOB MAaTr€éMaTUKHU B
HCKYCCTBE€, YMCHHC IIPpUBOIWUTHL IMPUMEPbBI MATCMATHYCCKUX OTKpBITI/Iﬁ

POCCHIICKOM U MUPOBOM MaTEMATUYECKON HAYKHU




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D
HO MATEMATUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon

1 Hucna u BBIYUCIEHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET

12 Panmonaneupie  uyucna. OOBIKHOBEHHbIE U JECATHYHBIE JIpOOHM, TPOIICHTHI,
. OeCKOHEUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHHu. [[elcTBus ¢ apupMETHIECCKUMHU
' KOPHSIMH HAaTypaJIbHOM CTEIIEHU

1.4 Crenenp c¢ 1enbiM mokazareneM. CTeneHb € palUOHAIBHBIM IIOKa3aTesIeM.
' CaoiicTBa cTeneHU

15 CuHyCc, KOCHMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnaHbie U HATYpaIbHBIC JOTapu(MbI

JleficTBuTenbHBIE YHClAa. ApUMETHYECKHE ONepaluu C JACHCTBUTEIHHBIMH
1.7 grcnamu. [IpuOnmkEHHbIC BEIUMCICHHUS, TIPABUIIa OKPYTJICHUS, PUKHUIKA U OLICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeobOpazoBanme BeIpaKeHUN

1.9 KommiekcHbie uncia
2 YpaBHEHHUs U HEpABEHCTBA

2.1 Lenpie 1 1poOHO-palIMOHATILHBIC YPaBHEHHS

2.2 HppauuoHaibHble ypaBHEHUS

2.3 TpuroHomeTpudecKkue ypaBHEHUS

24 [Toka3zaTenbHbIE U JTOTapUPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA

2.6 HppanmonaibHble HEPaBEHCTBA

2.7 [Toka3zaTenbHbIE U JTOTapUPMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuieckre HEpaBEeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILbI




OyHKIUHN U TpaPuKu

@Oynkius, crnocodbl 3amanus QyHKuuu. I'paduk GyHkumu. BzaumHo obOparHble

>l ¢bynkiun. YétHele u HeuéTHble PyHkuuu. [lepuoanueckue GyHKkuun
OOnacte ompeneneHuss W MHOXXECTBO 3HaueHW QyHkuun. Hymm QyHkum.
39 [IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcuMymbl 1 MHUHUMYMBbI ¢GyHKiuu. Haubonbiiee u HauMeHblllee 3HAYCHUE
(GYyHKIHMU Ha TPOMEKYTKE
13 CrenenHas QyHKIMS C HaTypaldbHBIM M IeNbIM MOKa3arteneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS /-0l CTENECHH
3.4 Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIMH, IX CBOMCTBA U TpaPUKU
16 Toukum paspeiBa. AcumnToTel TpadukoB ¢yHknuii. CpoiicTBa  (QYHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUs IIOCIIEN0BATEIHLHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyiia CI0KHBIX TPOIEHTOB
4 Havana maremaTndeckoro ananmsa
4.1 [TpousBonnas Gpynkuuu. [IponsBoaHbIe IeMEHTAPHBIX (QYHKIMNA
[Ipumenenne npPOU3BOAHON K UCCIENOBaHUIO (YHKIUA HAa MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. Haxoxaenue HanOOJBIIEr0 U HAUMEHBIEro 3HaYeHUs (YHKUUU Ha
OTpe3Ke
4.3 IlepBooOpaznas. MuTerpan
5 MHoOXkecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMHu. [uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposATHOCTB U cTaThCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIO0CKOCTH
7.2 [Ipsimble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaILICHUS




7.5

Koopaunats! 1 BEKTOPBI
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