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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHblli Kypc «BeposiTHOCTH M CTaTUCTHKa» YINIYOJEHHOIO YpPOBHS
ABJIAETCS TPOJOJDKEHUEM U Pa3BUTUEM OJHOMMEHHOTO Yy4eOHOro Kypca
yrayOJIEHHOTO YpOBHS Ha YPOBHE CpeaHEero ooOiiero oopa3oBaHus. YUeOHBIN
Kypc NpelHa3HaueH [js (OpMHUPOBaHUA Yy OOYyYarOIIMXCS CTATUCTHYECKOU
KYJbTYpbl W TOHMMAaHHS POJIM TEOPUU BEPOSATHOCTENW KaK MATEeMaTUYECKOTO
MHCTPYMEHTA JJI U3YUYECHMsI CITy4yalHbIX COOBITUH, BEIMYUH U TpoueccoB. [lpu
U3YYEHUH Kypca o0O0OoramaroTcs MNpeAcTaBiIeHUs OOydaloIIuXcsi O MEeToAax
UCCIIEIOBAHNSI M3MEHYMBOIO MHpPA, PA3BUBAETCS NOHUMAHWE 3HAYUMOCTH U
OOLIHOCTH MaTeMaTHYEeCKUX METOJOB MO3HAHUA KaK HEOThEeMJIEMOM 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

CopnepxaHue ydeOHOTO Kypca HampaBlIEHO Ha 3aKpelyieHue 3HAHWM,
NOJIYYEHHBIX MPU U3yYEHUHU Kypca Ha YPOBHE OCHOBHOT'O OOLIEro 00pa3oBaHus,
U Ha DPAa3BUTHE NPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aUMOCBA3SIX
MEXKJIY HHUMHU Ha BaXKHBIX IPUMEpPAX, CIOKEThl KOTOPBIX MOYEPIHYTHl U3
OKpYyXarolero mupa. B pesynbrare y oOydaromuxcs A0KHO cPOPMUPOBATHCS
npe/iCTaBlieHue O HauboJsiee YNOTPEOUTENbHBIX W OOIIMX MaTeMaTHYeCKHUX
MOJENSAX,  MCHOJB3YEeMBIX  JJISI  ONHUCAHUSI ~ AHTPONOMETPUYECKUX U
nemMorpaduyecKuX BEJTUYMH, TMOTPEIIHOCTEH B pa3MyHbIe poja U3MEPEHUSX,
JUTUTETLHOCTH 0€30TKa3HON pabOThl TEXHHUYECKUX YCTPOMCTB, XapaKTEPUCTUK
MAaCCOBBIX SIBIICHHM W TIPOIIECCOB B OOIECTBE. YUEOHBIN Kypc sIBJISICTCST 0a30ii
JUISL  OCBOEHHS BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOJMMBIX
CIEUHUAINCTAM HE TOJIbKO HWH)KEHEPHBIX CIIEIMAJIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX M TICUXOJOTHYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbBIE
HAyKU B 3HAYUTEIbHOW MEpEe MCIIOJIB3YIOT anmapar aHain3a OONbIINX JIaHHBIX.
LlenTpasibHYI0 YacTh y4eOHOTO Kypca 3aHMMAaeT OOCY>KJIeHUE 3aKOHa OOJIbIIHNX
yrcel — (yHIaMEHTAJIbHOTO 3aKOHA MPUPOJbI, UMEIOIIETO MaTeMaTUYECKYIO
dbopmanuzanmio.

B cooTBeTcTBMM C yKa3aHHBIMH LIENISIMU B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTAaTUCTUKA» Ha YIIyOJIEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIC
conepxkarenbuble  guHUU: «CiydailHble COOBITUSL ¥ BEPOSITHOCTH» H
«CnyyaiiHble BETMYUHBI U 3aKOH OOJBIINX YHCEID.

I[ToMrMO OCHOBHBIX JIMHHM B yU4e€OHBIN KypC BKJIFOYCHBI 3JIEMEHTHI TEOPHHU
rpagoB U TEOpUH MHOXKECTB, HEOOXOIUMBIE IJisi TMOJHOIIEHHOTO OCBOEHUS
MaTepuaia JaHHOTO y4eOHOro Kypca M CMEXHBIX MaTeMaTHYECKUX Y4eOHBIX
KYpCOB.

Conepxanne nuHun «CiydailHpie COOBITHSI W BEPOSITHOCTU» CIYKUT
OCHOBOU st POPMHUPOBAHUS TIPEACTABICHUI O paclpeiesieHn BepOsTHOCTEH
MEXIY 3HAUYCHUSIMM CIyYalHbIX BEIWYMH. BaXHy0 YacTp B 3TOWU
COAEPKATEIbHOW  JIMHUM  3aHUMAET  U3YyYCHUE  TEOMETPUUYECKOr0 WU
OMHOMMAIILHOTO pacHpeleNieHuid M 3HAKOMCTBO C WX HENPEPHIBHBIMH
AHAJIOTaMH — MOKAa3aTEJIbHBIM U HOPMAJIBHBIM PACIIPEICIICHUSIMHU.

TeMbl, CBS3aHHBIE C HENPEPBIBHBIMUA CIIyYaWHBIMU BEJIMYMHAMU U
pacmpeneneHusIMA, aKIEHTUPYIOT BHUMAHHE OOYYaIOIIUXCS HA OMHCAHWH U
M3YYCHUW CIIY9alHBIX SBJICHUH C TIOMOMIBIO HEMPEPHIBHBIX (DYHKITUH.
OcHOBHOE  BHUMAaHHME  YAENSETCAd  IOKa3aTeIbHOMY W  HOPMaJIbHOMY
pacrpenencHusIM.

B yueOGHOM Kypce npeaycMaTpUBaeTCsl 03HAKOMUTENIbHOE U3YyYEHUE CBSI3U
MEXIY CIy4allHbIMA BEJIMYMHAMH W OMNUCAHHE OSTOM CBA3U C IOMOIIBIO
KO3 uimeHnTa Koppendaiud M €ro BBIOOPOYHOTO aHajgora. OTH JJIEMEHTHI



COllepKaHMsl Pa3BUBAIOT TeMy «J/luarpamMmbl paccemBaHUs», M3YyUYEHHYIO Ha
YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs, U BO MHOTOM ONHUPAIOTCS Ha
CBEJICHUS U3 KYpCOB are0pbl U TEOMETPHH.

Emé omuH osmeMeHT coaep)KaHUs, KOTOpBIM IIpeaiaraercs Ha
O3HAKOMUTEIBHOM YPOBHE — IOCJEJ0BATEILHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTyMalwIUX B  €IMHULY BpeMeHH. (O3HakOMJIEHHE C
pacrpesielIeHueM  BEpPOSTHOCTEH  KOJMYECTBAa TaKUX  COOBITHMM  HOCHUT
Pa3BUBAIOLIUHN XapaKTep U SABJISETCSA aKTyaJbHBIM i1 OyAyluXx aOUTYpUEHTOB,
MOCTYMAIIIUX Ha y4yeOHbIE CHEIHUAIbHOCTH, CBSI3aHHBIE C OOLIECTBEHHBIMU
HayKaMU, [ICUXOJIOTUEN U YIPABICHUEM.

Ha wusyuenue yueOHOro kypca «BeposSTHOCT U CTAaTUCTUKA» Ha
yray0JieHHOM YpoBHe oTBoauTcsa 68 udacoB: B 10 kimacce — 34 yaca (1 yac B
Hememo), B 11  xmacce — 34 waca (1 dWac B HeEIeNmo).



COIEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBsa3ublii Tpad, myrm B rpade: uukibsl U uend. CreneHb
(BaJICHTHOCTB) BepIIMHBI. ['padbl Ha MIOCKOCTH. JlepeBbs.

CnyyaiiHple  SKCIIEPUMEHTHI  (OMBITBI) M CIIy4ailHble  COOBITHS.
OnemeHTapHble COOBITHS (MCXOAbl). BepoATHOCTH ciaydyallHOTO COOBITHS.
bnuzocte wactoThl UM BepossTHOCTH coObITHi. Ciy4ailHble ONBITBI  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITUAMH.

Onepanuun HaJ COOBITHSIMU: nepeceyeHue, oObeMHEHHE,
OPOTUBONOJIOKHBIE cOObITUS. Jlumarpammbl Ounepa. Popmyna CIOXKEHUs
BEPOSATHOCTEN.

YciioBHas BEPOSATHOCTb. Y MHOXKEHUE BEPOSITHOCTEN. JlepeBo Ciay4anHOro
skcnepuMmenTa.  QPopmyna nojaHoW  BeposTHoctH.  Popmyna  balieca.
HezaBucumsbie coObITHS.

bunapubiii  ciydailHblii  ONBIT  (MCHBITAaHWE), YCINEX M Heyjadya.
HesaBucumpie ucnbiTanus. Cepusi HE3aBUCUMBIX HCIHBITAHUW A0 TEPBOTO
ycnexa. IlepectanoBku u dakropuan. Ywucio coderanuit. TpeyroibHUK
[Tackansa. ®opmyna Ounoma HeroToHa.

Cepusi He3aBUCUMBIX uUcHbITaHuM bepuymnu. CrnydaitHelii BeIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyvaitnas BenuuuHa. Pacnpenenenwe BeposTHocTel. Jmarpamma
pacnpenenenus. Omnepauuu Haj  CIy4aiHBIMH ~ BeIWYMHAMHU. buHapHas
ciyyaliHas BenuuyuHa. [IpuMepsl pacripeneneHuil, B TOM YHUCIIe T€OMETPUYECKOE
1 OMHOMMAJIBHOE.

CoBMecTHOE pacnpefereHue IBYX ClydalHbIX BenuduH. HesaBucumble
CIlyyalHble BEIMYMHBL.MaTeMaTUYeCKOe OXUIAHUE CIIy4alHOM BEJIIMYHUHBI
(pacupenenenusi). Ilpumepsl mNpuUMEHEHUS MaTEMaTUYECKOTO  OXKUIaHUS
(cTpaxoBanme, joTepes). MaTeMaTHYecKoe OXHJIaHWEe OWMHApPHOW CiydailHOU
BEIWYUHBL. MareMarndyeckoe OXUAAHUE CYMMBl CIy4alHBIX BEJIMYUH.
MaremaTtuyeckoe — OXUJAHHE  T'€OMETPUYECKOr0 M OMHOMMAJIBHOTO

pacupeneseHUNn.
Jucniepcuss ¥ CTaHJAPTHOE  OTKJIOHEHHUE  CIIYYaWHOW  BEJIWYHUHBI
(pactipeneneHus). Hucnepcus OMHapHOM CIy4aitHOM BEJIMYUHBI.

MaremaT4ecKkoe OXKUJaHuEe NPOU3BEICHUS U TUCTIEPCHS CYMMBbI HE3aBUCUMBIX
CIy4YalHbIX BeIWYUH. Jlucnepcus U CTaHIapTHOE OTKIOHEHUE OMHOMHUAIBLHOTO
pactipenenenus. Jlucnepcuss U CTaHAAPTHOE OTKJIOHEHHUE TE€OMETPUUYECKOTO
pacrpeneneHusl.

11 KJIACC

HepasenctBo YeOwnméBa. Teopema UeOwmméa. Teopema beprymin.
3akoH Oosbmux uucen. BeiOopounHblii MeTom wucciaenaoBaHuii. Bribopounbie
xapakTepucTuku. OIGHUBaHUE BEPOSTHOCTH COOBITHA TIO BBIOOPOYHBIM
naHHbiM.  [IpoBepka mpoOCTEMIIMX THUIOTE3 C TOMOWIBID  U3YyYEHHBIX
pacnpeneneHun.

HenpepsiBHble ciyyalinble BenuuuHbl. [Ipumepsl. DyHKIOHS MIIOTHOCTH
BEPOATHOCTU pacnpenencHus. PaBHOMEPHOE pacnpeneseHne U €ro CBOMCTBA.
3agauu, TOpPUBOASIIME K  IOKa3aTEIbHOMY  pACHOPEACICHUIO.  3aJaud,
NPUBOASIIIME K HOpMalbHOMY pacnpenencHutro. DOyHKOHUS  IUIOTHOCTH
BEPOSITHOCTU  TIOKA3aTeJIbHOTO  pachpenesieHusi,  (PyHKIus  IUIOTHOCTHU



BEPOATHOCTU HOPMAJIBHOIO pacupenencHus. OyHKIusa IJIOTHOCTA U CBOWCTBA
HOPMAJIBHOT'O pacIpeIeICHUs.

ITociienoBaTEILHOCT, OJUHOYHBIX HE3aBHUCHMBIX COOBITHMH. 3ajaud,
[pUBOAsIIME K pactpeneneHuto Ilyaccona.

KoBapuanuss naByx cnydaiiHbix BenuuuH. Kosddumuent nuneiHon
koppensiuud. CoBMecTHble HAONMIOJEHUA JBYX BeIWYUH. BpiOOpoUHBIH
kod(ppunueHT xkoppensauuu. Paznuuue Mexay JTUHEHMHOW CBSA3BIO U IPUUYUHHO-
CJIEACTBCHHOMU CBA3b10. JIMHENHAs perpeccus, METOJ HaMMEHBIIUX KBaJIpaToOB.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YI'JIYBJIEHHBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaIaHCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIIMM  OOy4armierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBJICHUM,
IpoLeayp TpakKJaHCKOro oOiiecTBa (BBIOOPBI, OMPOCHI U JIPYroe), yMeHue
B3aUMOJICHICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C HX
GyHKIMSAMU U Ha3HAYCHUEM,;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPa)KJaHCKOM MICHTUYHOCTH, YBAKCHUS
K MPOIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIICHUE
K JIOCTIKCHHSIM POCCHUUCKHMX MAaTeMaTHKOB W POCCUUCKOM MaTeMaTH4YeCKOU
IIKOJIBI, WCIIOJB30BaHUE ATUX JIOCTMIKCHHH B APYrUX HayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro HapoJa,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMs, OSTUYECKOTO TOBEJCHUS,
CBS3aHHOTO C TMPaKTHUYECKUM TPUMEHEHUEM JOCTHKEHUW HAyKu U
NEATEIbHOCTBIO yYEHOrO0, OCO3HAaHWE JIMYHOINO BKJIAJa B IOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs ICTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, pelIeHun, paccyXIeHHil,
BOCIIPUMMUHMBOCTh K MATEMAaTUYECKUM acleKTaM Pa3jJnyHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHUS TPUMEHITh MAaTeMAaTUYECKUE 3HAHUS B
UHTEpecax 370pOoBOro u Oe3omacHOro oOpa3a JKHU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE TMHUTaHUE, CcOaTaHCUPOBAHHBIN
PEXHUM 3aHATUN W OTIbIXa, PEryysgpHas (puandeckas aKTHBHOCTH), (HPU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CHOPTHUBHO-03J10POBUTEIBHOMN
NEATENbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS .

FOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYAOJIOOMUSI, MHTEPEC K
pasnu4HBIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOD
Oynymed mpodeccun W pearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4ecKoMy OOpa3oBaHHIO U
CaMOOOpa30BaHUIO HAa TPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K aKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITPaBJIE€HHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYpPhl, TOHHUMAaHWE BIUSHUS
COI[MATIbHO-DKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHOW U
COIMAJILHON CpEeNlbl, OCO3HAHWE TJIOOATBHOTO XapakTepa HSKOJOTUYECKHUX
npo0JieM, OpUeHTalMs Ha IPUMEHEHUE MAaTEeMAaTUUECKUX 3HAHUM NIl PelIeHUs
3a/1a4 B 00JIACTU OKPY’KAIOIIEH cpe/ibl, MJIAHUPOBAHKUE MOCTYIIKOB U OLEHKH HUX
BO3MOXHBIX MTOCTIECICTBUUI I OKPY’KAIOIIEN CPEbI;



8) neHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHSI HAyKHM W  OOIIECTBEHHOW NPAKTUKH, MOHMMAaHHUE
MaTeMaTUYecKOl HaykH Kak c(epbl 4elIOBEYECKOM NEATEIbHOCTH, ATAloB €€
pa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTUYECKOM KYJbTypOW Kak CpPEJCTBOM IO3HAHMS MUpa,
TOTOBHOCTbh OCYILECTBIIATh MPOEKTHYIO U HUCCIENI0BATEIbCKYIO AEATEIbHOCTD
MHIUBUIYAIBHO U B TPYMIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3zoBbie JJornyeckue NecTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKA MAaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpE/ICIICHHMSI TIOHSITHA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIMi, OCHOBaHUSA IS OOOOIICHHWS W CPaBHCHUS, KPHUTEPUU
IPOBOJAMMOTO aHAJIN3A;

BOCIPUHHMMAaTh, (OPMYIMPOBATH M  NPEOOPa3OBBIBATH  CYXKJCHUS:
YTBEPANTEIbHBIC H OTPHUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC,

BBISBJIATh ~ MaTeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NpOTUBOpEUHs B (pakTax, JaHHBIX, HAOJIOJICHUSX U YTBEPXKIACHUIX, Tpe/jiaraTh
KPUTCPHUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPCUHH;

JIeaTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX WU
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (MIpsiMble W OT MPOTUBHOIO), BBICTPAMBATH apPTryMEHTAIIHUIO,
OPUBOJIUTh TPUMEpPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIIOCOO pemieHus ydeOHOW 3amayd (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pElIeHHUs, BBHIOMpaTh HauOoyiee MOAXOASIHUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIBCKANA WHCTPYMEHT IMO3HAHUS,
dbopMyTHpOBaTH  BONPOCHI, (DHUKCHUPYIOIIHE MPOTHBOpEUHE, IMpodieMy,
yCTaHABJIMBATh KCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOJUTH CaMOCTOATEILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
MCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXKIY OOBEKTaMH,
SIBIICHUSIMH, TIPOIIECCaMU;

CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENIEHHOTO HAOJIOJCHUS, WCCICAOBAaHMs, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH
MPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATh AeUIUTH WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BOTIIPOC U JJIS PEIICHUS 3a/1auu;



BbIOMpaTh  MHPOPMALMIO W3  HCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH HH(MOPMALHUIO
pa3IUYHBIX BUIOB U (JOPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh MH(OpMALMIO, PEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popmaIuu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIEGHHUSI B COOTBETCTBUHM C
YCJIOBHUSIMU U IIEJISIMU OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHHMS B YCTHBIX U TUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEIICHUS
3a/1a4l, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN pe3yJbTar;

B X0J1€ OOCYXJEHUS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJeMbl, pelIaeMoil 3ajaui, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOHUCK
peIIeHs, COMOCTABIATh CBOU CYXICHUS C CYXIECHUSIMHU JIPYTUX yUYaCTHUKOB
auasnora, OOHapyXKUBaTh PA3JIMUUE U CXOJICTBO TMO3UIIHMHI, B KOPPEKTHOU Gopme
dbopmMynUpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBISATh pEe3yabTaThI perieHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BBHIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj71a4 IPE3CHTAIIMN U OCOOCHHOCTEH ayIuTOPHUH.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3a7a4d, BHIOUPATH CTIOCO0 pelieHus
C y4€TOM HMEIIIUXCA PpPEecypcoB HM  COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUpPOBAaTh M KOPPEKTUPOBATH BAapUAHTHI PEIICHHH € Y4ETOM HOBOM
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEeKT:

BJIQ/JIeTh HABBIKAMHM [IO3HABATENBHOW pedJIeKCHd KaK OCO3HAHUs
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS TMpollecca U pe3ysbraTa
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, IAHHBIX, HAWIEHHBIX OMMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIW € YCIOBUAM, OOBACHSTH
MPUYUHBl JTOCTWXKEHUSI WIM HEIOCTUKEHHS] pEe3yJbTaTOB JI€SITENIbHOCTH,
HAXOJUTh ONMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYyaIbHONH pabOoThl MpU pEIIeHWH YYeOHBIX 3aaad, MPUHUMATh IETh
COBMECTHOW JEATEIHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUIbl paboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U PE3yJbTat
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX (popMax paboThI (00CYy)aeHMUSI, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEUCTBUSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh
KauecTBO  CBOEro  BKjJaJa B OOWIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K konny 10 kiacca o0y4aromuiics Hay4uTCs:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: Tpad, MIOCKUM rpad, CBIA3HBIN rpad,
nyTh B Tpade, 1emnb, UUKI, JIePEBO, CTENEHb BEPLIMHBI, AEPEBO CIy4ailHOrO
DKCIEPUMEHTA;

CBOOOJHO OINEpPUPOBATh MOHATHAMU: CIyYalHBIA SKCHEPUMEHT (OIBIT),
Clly4yallHOE COOBITHE, SJEMEHTApPHOE CIydaillHOEe COOBITHE (DJIEMEHTApHBIN
UCXOJ]) CIIy4allHOrO ONbITa, HAXOJIUTh BEPOATHOCTH COOBITHM B OMNBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH;

HaXoAUTh U (OPMYIHPOBATH COOBITHS: MepeceyeHue, OObeIUHEHUE
JaHHBIX COOBITUH, COOBITHE, TMPOTHUBOMOJIOKHOE JAaHHOMY, HCIOJIb30BATh
auarpamMmbl - Jilsiepa, KOOPAMHATHYIO MNpPSIMYyH0 JUIsl pEuieHus  3ajad,
MOJIb30BaThCsl (POPMYJION CIIOKEHHUSI BEPOATHOCTEH Il BEPOATHOCTEH NIBYX U
TpeX CIy4ailHbIX COOBITHH;

ONEepUpOBaTh  MOHATUSMU:  YCJIOBHAs  BEPOSITHOCTb,  YMHOXEHHUE
BEPOATHOCTEH, HE3aBUCHUMBIE COOBITHS, JIEPEBO CIy4ailHOTO H3KCIEPUMEHTA,
HaXOAUTh BEPOSTHOCTU COOBITHI C IMOMOIIBIO NMpaBUiia YMHOXEHUS, JEpeBa
CJIy4ailHOTO OIlbITa, MCIOJb30BaTh (POPMYJY IMOJTHOU BEPOSTHOCTH, GOPMYITY
baiieca npu peiienuu 3aiad, onpeaesTh HE3aBUCUMOCTb COOBITUH IO popMmyIie
Y IO OpraHU3aluy CIIy4aliHOrO 3KCIIEPUMEHTA;

NPUMEHSITh H3YYECHHbIE KOMOMHATOpPHBIE (QOPMYIBI IJIsl TEpEeUMCICHUS
AJIEMEHTOB MHOKECTB, DJIEMEHTAPHBIX COOBITHI CIy4yallHOTO ONBITA, PEIICHUS
3a/1a4 10 TEOPHUH BEPOSITHOCTEM;

CBOOOJTHO OINEpPUPOBATH TMOHATUSMU: OWHAPHBIN CIIy4alHBIA  OTMBIT
(uctipiTaHKE), yCIeX U Hey/laya, He3aBUCUMBIE MCTIBITAHUS, CEPUS UCTIBITAHUM,
HaXOAUTh BEPOSITHOCTH COOBITHUN: B CEpUM UCIBITAHUNA IO MEPBOTO ycIexa, B
CepHUM UCTIBITAaHUN bepHyIIH, B OMBITE, CBA3aHHOM CO CIIy4ailHbIM BHIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOHO ONEepUPOBATH MOHATUSAMU: ciy4aiiHas BEJIMYMHA,
pacmpenenieHue  BEpPOSITHOCTEH, JuarpaMma  pacrpejiesieHus, OuHapHas
Clly4aiiHasi BeJIMYMHA, TEOMETPUUYECKOE, OMHOMUATLHOE pacCIpe/ieNiCHUE;

ONEPHUPOBATH MOHATUSMH: COBMECTHOE PACIIPEIEICHHUE ABYX CIy4YaillHBIX
BEJIMYMUH, WCIONB30BaTh TaOJMIly COBMECTHOTO paclpeieieHus JABYX
CIy4YalHBIX BEJIWYUH [JIS1 BBIACICHUS pACHPEICICHUs KaXIAOW BEIUYHUHBI,
OTpe/eNICHUs] HE3aBUCHUMOCTH CIydyalHBIX BEJIMYHH;CBOOOJHO ONEPUPOBATH
MOHATHEM MaTeMaTU4eCKOro OXKHJAaHUs ClIyyalHOU BEJINY UHbI
(pacnpenenenus), TPUMEHATh CBOWCTBA MAaTEMAaTHYECKOTO OXUJAHHS TpHU
pEIICHUH 3a/lay, BBIYHUCISATH MATEMAaTHUYECKOE OXKHJAaHWE OWHOMHUAIBHOTO U
reOMETPUYECKOT0  pacmlpe/iesieHnii; CBOOOAHO ONEpUpPOBAaTh IMOHATHIMHU:
JIUCIIEpCUs, CTaHAAPTHOE OTKJIOHEHHE CIyYalHOW BEJMYHMHBI, MNPUMEHSThH
CBOMCTBa JNHMCHEPCUM CIIy4yallHOM BeNWYUHBI (paclpenesieHHs]) MpU PElIeHUU
3a/1a4, BBIYUCIIATH JUCIEPCHUIO U CTAaHJAAPTHOE OTKIOHEHHE F€OMETPUUYECKOTO U
OMHOMMAIILHOTO PACTIPEICICHHM.

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:

BBIUUCTISITh BBIOOPOYHBIC XAPAKTEPUCTHUKH TIO JIAHHOW BBIOOpKE U
OLICHUBATh XAPAKTEPUCTUKU TEHEPAIbHOM COBOKYNMHOCTH JAaHHBIX IO
BBIOOPOYHBIM  XapakTepucTtukaM. OlLEHUBAaTh BEPOSATHOCTH COOBITUH U
IIPOBEPATHh MPOCTEUIINE CTATUCTHUYECKUE TUIIOTE3bI, MOJb3YSICh U3YYEHHBIMU
pacnpeneneHUsIMY;



IIPUBOAUTH  TNPUMEPHI  3a74a4y, MPUBOJAIIMX K  IOKA3aTEIBHOMY
pacrpeneneHuro, 3ajaad, MNPHUBOMAIIMX K HOPMAJbHOMY pacClpeleIeHUIO.
OnepupoBaTh MOHATUAMU: (PYHKLHS TUIOTHOCTH BEPOATHOCTH IMOKA3aTEIBHOIO

pactipeneneHus,  GYHKIUS  TUIOTHOCTA ~ BEPOSITHOCTH  HOPMAJIbHOTO
pacripenieneHusi,  (QyHKIUS  IJIOTHOCTM M CBOMCTBA  HOPMAJIBHOTO
pacnpeneneHus;onpeaeisiTh KO3 PULIHEHT JIMHENHON KOppEsLNH,

BBIOOPOYHBII KO3 (HULIHEHT KOPPEJSILUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/
n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

DneMEeHTHI TEOPHH
rpadoB

CiyqaliHbI€ OIIBITHI,
CITyJaitHbIE COOBITHS
BEPOSTHOCTH COOBITHIA

Onepanuu Haa
MHOKECTBAMU U
coObITHsAMH. CII0KEHHE
Y YMHOXKCHHE
BEPOSITHOCTEH.
YcinoBHas BEpOSITHOCTb.
He3aBucumbie cOOBITHS

DJIEeMEHTBI
KOMOHMHATOPUKH

Cepun
IIOCJIEJOBATEIbHBIX
HCIIBITAHUU.
Hcnbitanusa bepHyiu.
Cnydaiinslii BEIOOp U3
KOHEYHON




COBOKYITHOCTH

CrnyuaiiHble BETMYUHBI

U pacrpe/ieIeHus

14

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3axoH OO0JBIINX
qucen

OJIEMEHTEHI
MaTEMATHYECKON
CTAaTUCTUKH

HemnpepsiBHbIe
Cly4aliHbI€ BEJTUYUHBI
(pactipenenenusi),
MOKa3aTeabHOe U
HOPMaJIbHOE
pacnpezeneHus

Pacnpenenenue
ITyaccona

CBs3b MEXKITY
CIIy4alHbIMHU
BEJIMYUHAMHU

O060011eHuE U
CHCTEMAaTHU3aLUs
3HAaHUHU

11

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne

n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

I'pad, csa3HbI rpad,
IIpeJCTaBICHNE
3aJjauyl C MOMOIIIBIO

rpada

CreneHb
(BaJICHTHOCTH)
BepiuHbL. [IyTh B
rpade. Llenu u uKIIBI

I'padsl Ha MIOCKOCTH.
HepeBo citydaitHOTO
AKCIEPUMEHTA

Cnyvalinbie
9KCIIEPUMEHTHI
(OMBITHI) U CTy4aliHbIC
COOBITHSL.
DneMeHTapHbIe
COOBITHSI (MCXOBI)

BepositHoCcTh
CIIy4aifHOTO COOBITHS.




Beposarnoctu
COOBITHIA B OIIBITAX C
PaBHOBO3MOKHBIMH
AJIEMEHTaPHBIMU
COOBITHSIMHA

BepostHOCTB
CIIy4aifHOTO COOBITHSI.
Beposarnoctn
COOBITHI B OIBITAX C
PaBHOBO3MO>KHBIMU
AIeMEHTapPHBIMHU
COOBITHSIMHA

[Tepeceuenue,
o0beMHEHNE
MHOKECTB U COOBITHIA,
MPOTUBOMOJIOKHBIE
coObITust. @opmyna
CIIOKEHHS
BEPOSITHOCTEH

YcnoBHas
BEPOSTHOCTb.
YMHOKEHUE
BEPOSATHOCTEU.
dopmyiia yCI0BHOU
BEPOSITHOCTH

YcnoBHas
BEpPOSTHOCTb.




YMHOXKEHNE
BEPOSATHOCTEM.
®opmysia yCI0BHOM
BEPOSTHOCTH

10

dopmyna MoJHOU
BEPOSTHOCTH

11

®opmyia baieca.
He3aBucumeie
COOBITUA

12

Kombunatopuoe
MIPABUIJIO YMHOKCHHUS.
ITepecranoBku u
(dhakTopuan

13

Yucno couetaHui.
Tpeyronpnauk [Tackans

14

dopmyiia GuHOMA
Hrrotona

15

KonTtponpsHas pabora
Nel: "TI'padmr,
BEPOSTHOCTH,
MHOJKECTBA,
KoMOMHaTOpuKa"

16

bunapubii
CIIy4aiHBIN OIBIT
(ucmplTaHue), ycrnex u
Heyjayqa.




He3aBucumeie
ucnelTanus. Cepust
HE3aBHCUMBIX
HUCIBITAHUU 10
MEePBOTO ycrexa

17

Cepust HE3aBUCUMBIX
HUCIBITAHUN J10
MEepPBOTO ycrexa

18

Cepusi HE3aBUCUMBIX
ucnblTaHui bepaymm

19

CrnyyaitHblii BBIOOD U3
KOHEYHOH
COBOKYITHOCTH

20

[IpakTuueckas padota
C MCIOJIb30BaHHEM
ANEKTPOHHBIX TaOJIHUII

21

CnyvaiiHasi BeIlMYMHA.
Pacnpenenenue
BEPOSITHOCTEH.
Huarpamma
pacnpeneneHus

22

Onepanuu Haj
CIIy4alHbIMHU
BEJIMYMHAMU.
ITpumepsl
pacIpeeneHui.




bunapnas cirydaiinas
BEJINYMHA

23

I'eomerpuueckoe
pacrpeeneHue.
bunomuansHOE
pacrnpeneneHmne

24

Maremarnueckoe
0’KMJIaHHE CITy4yalHOU
BEJIMYMHBI.
CoBmecTHOE
pacrpeieieHue IByX
CIIy4alHbIX BEJIMYHH

25

HesaBucumsie
Cly4aliHbIE
BesMuKrHbI. CBOKCTBA
MaTeMaTH4eCKOTro
OKUJJaHUSI.
Maremaruueckoe
OKHJaHue OMHApHOMN
CIIy4aiHOM BEJIMYHHbI

26

MaremaTnueckoe
OKHJaHUE
rCOMETPHYECKOI0 U
OMHOMHUAJILHOTO
pacrpeneneHui

27

Hucnepcus u
CTaHJapTHOE




OTKJIOHCHUC

28

Jucrniepcust OMHAPHOM
CIy4allHOU BEJIMYHHBI.
CaoiicTBa AucCIepCUH

29

Maremarnueckoe
0’KHJIaHUE
MIPOU3BEICHUS U
JTUCTIEPCHS] CYMMBI
HE3aBUCHUMBIX
CIIy4alHbIX BEJIMYNH

30

Jucnepcus
OMHOMHAIBHOTO
pacnpeneneHusl.
[IpakTuueckas padota
C UCIOJIb30BaHUEM
ANEKTPOHHBIX TaOJIHUII

31

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHUE
reOMETPUYECKOro
pacnpeeneHusl. .
[IpakTueckas pabota
C UCIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUIL

32

O06006111EHNE U
CHUCTEMAaTHU3aLU
3HaHUH




33

Kontponsnas pabora
No2: "UcnibiTanust
beprymn.
Crnyuaiinbie
BEJIMYMHBI U
pacnipeneneHus"

34

O060011eHNEe U
cucreMaTrmni3alsa
3HAHUHI

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34




11 KJIACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

KoHntpoJuabHbie
Bcero P
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus!

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTtejibHbIE

pecypchbl

Hepasencro YeOriesa.
Teopema YeobsbImiena.
Teopema bepnymiu. 3akoH
OOJIBIINX YUCE

Hepasencrso YeOriesa.
Teopema UeobbIena.
Teopema bepnymiu. 3akoH
OOJIBIINX YUCE

Hepasencto UeobrIiena.
Teopema UeoObIena.
Teopema bepnymiu. 3akoH
OOJIBIINX YUCE

Br16opounsIit MeTOT
HCCIIeJOBAaHUN

[IpakTrueckas pabota c
HCII0JIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUIL

I'enepanpHas
COBOKYITHOCTb U CITy4aiiHas




BbIOOpPKA. 3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTepUCTUKaMHU.
OreHka cpeHero u
JUCIIEPCUU TE€HEPATBHOU
COBOKYITHOCTH C IOMOIIIbIO
BBIOOPOYHBIX
XapaKTEePUCTUK

I'enepanpHas
COBOKYITHOCTb U CITy4aiiHast
BbIOOpKA. 3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTePUCTHKAMHU.
OrneHka cpeHero u
JUCTIEPCUH TE€HEPATBHOM
COBOKYITHOCTH C IIOMOIIIBIO
BBIOOPOYHBIX
XapaKTEPUCTHUK

OueHuBaHue BEPOATHOCTEH
COOBITHH TIO BRIOOPKE

Craructuueckas runoresa.
IIpoBepka nmpoctenmnx
TUIIOTE3 C IOMOLIBIO
CBOWCTB M3y4EHHBIX
pacrnpeneneHun

10

CraTuctnueckas runoresa.
IIpoBepka nmpocrenmux




TUIIOTE3 C IOMOIIBIO
CBOMCTB N3y4E€HHBIX
pacrpeneneHuit

11

[IpakTuyeckas pabora c
HCIIOJIb30BaHUEM
ANEKTPOHHBIX TAOIHUIL

12

[IpuMeps! HETpEpBIBHBIX
CIy4alHbIX BEJIMYHH.
@yHKIUSA [NIOTHOCTH
BEPOSATHOCTH

13

PaBHOMepHOE
pacupenenenue. [Ipumepsl
3a/1a4, MPUBOJAIIMUX K
II0Ka3aTeJIbHOMY U K
HOPMaJIbHOMY
pacnpeneseHusIM

14

(DYHKI_[I/IH IIJIOTHOCTHU
BCPOATHOCTHU
II0Ka3aTCJIBbHOI'O
pacipeaciICHUA

15

CDYHKI_II/IH IIJIOTHOCTHU
BCPOATHOCTH HOPMAJIBHOI'O
pacipeaciICHuA

16

ITocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCUMBIX
coObiTuil. [Ipumep 3agaumn,




IIPUBOIALIEN K
pacnpenenenuto ITyaccona

17

[IpakTuyeckas pabora c
HCIIOJIb30BaHUEM
ANIEKTPOHHBIX TaOIHUIL

18

KoBapuanus aByx
CIy4alHbIX BEJIMYHH.
Koadpunment xoppensuuu

19

CoBMecCTHBIE HAOTIOAECHUS
ABYX BCIIMUUH

20

Br16opounslii
K03 UIIMEHT Koppesuun

21

Paznuuue mexmy
JIMHEHHOM CBA3BIO U
MPUYHUHHO-CJIEICTBEHHON
CBSI3BIO

22

Jluneitnas perpeccus

23

[IpakTrueckas pabota c
HCII0JIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUIL

24

HpeHCTaBHCHI/IC JaHHBIX C
IIOMOIIIBIO Ta6J'II/II_[ u
JuarpamMmm, orurcaTciabHasi
CTaTUCTHKA

25

OIIBITEI C
PaBHOBO3MOKHBIMU




AJIEMEHTAPHBIMHU
COOBITUSIMH

26

Brrunciienue BeposATHOCTER
COOBITHH ¢ IPUMEHEHUEM

hopmys

27

Brrunciienue BeposATHOCTEN
COOBITHI ¢ TPUMEHEHUEM
rpaduyecKux MeTO/10B:
KOOpJUHATHAs Mpsimas,
JiepeBo, 1uarpaMmma
Ditnepa

28

Ciy4aliHble BEJIMYUHBI U
pacnpezeneHus

29

MaremaTuueckoe
OXUJaHUE CIy4aiTHOU
BEJTUYHUHBI

30

MaremaTuueckoe
0XKUJaHUE CIydailHOU
BEJIMYUHEI

31

KonTponbHas pabora:
"BeposiTHOCTD 1
CTaTUCTHKA"

32

Beruncnenue BeposiTHOCTEH
COOBITHH ¢ MPUMEHEHUEM
¢dopmyn U rpadpuUecKux
METO/IOB




Brrunciienue BeposATHOCTER
33 COOBITHH ¢ IPUMEHEHHEM

dbopmyi u rpadUIeCcKUX
METO/IOB

CrnyuaiiHble BEJIMYUHBI U
pacnpeneneHusl.

34 | Maremarnyeckoe
0’KMJIaHHUE CITy4yalHOU

BCINYNHBI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34




MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro

HpOBepﬂeMble NMpeaAMETHBLIC PE3YJbTAaThl 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’le0ﬁ nporpaMmmsbl CpEIHET0

pe3yJabTara 00111ero 00pa3oBaHus
6 Teopust BEposSITHOCTEW U CTaTHCTHKA
6.1 UuTath U CTPOUTH TAOJIUILBI U JUArpaMMbl
6.2 OmnepupoBaTh NOHATHAMHE: CpelHEe apupMeTHIecKoe, MearaHa, HanOoJplllee, HAMMEHbIIIEe 3HAYCHHE, pa3Max
MacCHBa YHMCIIOBBIX JJAHHBIX
OnepupoBaTh MOHSATHUSAMH: CIy4alHBINH SKCIIEPUMEHT (OTBIT) M ClAydaliHOE COOBITHE, DJIEMEHTApHOE COOBITHE
6.3 (37IeMEHTapHBI HMCXOJ) CIYYalHOTO OIBITA; HAXOJWUTh BEPOSTHOCTH B OIBITAX C PABHOBO3MOXXHBIMHU
CIIyJaiHBIMH COOBITUSIMH, HAaXOJUTh W CPaBHUBATh BEPOSTHOCTH COOBITHH B W3YYEHHBIX CITyYaiHBIX
AKCTIEPUMEHTAX
Haxomutes u QopmynupoBaTh COOBITHS: TI€peceYeHUE W OOBEAMHEHHE JaHHBIX COOBITUH, COOBITHE,
6.4 NPOTHBOIOJIOXKHOE JTAHHOMY COOBITHIO; TIOJB30BAThCS JHarpaMMamu Jiiepa W (GOpMyIoW CIOXKEHHS
BEPOSTHOCTEH MPU PEIICHUU 3a/1a4
6.5 OnepupoBaTh TOHATHSAMH: YCJIOBHAash BEPOSITHOCTh, HE3aBUCHUMbBIC COOBITHS; HAXOJUTh BEPOSTHOCTH C
' TIOMOIIIBIO TIPaBUJIa YMHOKEHHUS, C TIOMOIIBIO JIEpeBa CIIy4aifHOTO OIbITa
6.6 [TpuMeHsAT, KOMOMHATOPHOE TPABUIIO YMHOKCHUS TPU PEIICHUH 33124
OnepupoBaTh MOHSATHSAMH: HCIBITAHHE, HE3aBUCHUMBIC HCIBITAHUS, CEpUsl HCHBITAHWMA, yCIeX U HeyJaaua;
6.7 HaXOJIUThb BEPOSATHOCTH COOBITHMH B CEpUM HE3aBUCHMBIX MCIBITAHUM /10 TEpBOro ycrexa, HaXoJIUTb
BEPOSITHOCTH COOBITHI B cepuu HcTibITanuii bepHymmm
6.8 OnepupoBaTh NOHATUSAMU: CIydaifHasi BEIMUMHA, paclipe/ielieHue BEPOSITHOCTEH, TMarpaMmMa pacripeieeHus




11 KVIACC

non IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpeHero
LA 0011ero oopa3oBaHus
pe3yJabTaTa
) Teopus BeposiTHOCTEN U CTaTUCTUKA
5.1 CpaBHHMBATh BEPOSITHOCTH 3HAYECHUH CIIy9aifHOW BETMUMHBITIO PACTIPEICTICHHUIO U C TTOMOIIBIO JHarpaMm
OnepupoBaTh TOHSATHEM MaTEMaTHYECKOTO OXXHIAHHS, TPHUBOJUTH TPUMEPHI TOTO, KaK TNPUMEHSIETCS
5.2 MaTeMaTHYeCKOEe OXHJAHWE CIyYalHOW BEIMYMHBI, HAXOIUTh MAaTeMaTHYeCKOe OXHIAHWE TI0 TaHHOMY
pacrpeneieHuIo
5.3 Nwmets npenicTaBieHne o 3aKkoHe OOJIBIIMX YHCET
5.4 HNwmets npencTaBieHre 0 HOPMaIbHOM pacpeeieHUN




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
6 Teopust BeposSTHOCTEW U CTaTHCTHKA
6.1 [IpencraBnenne naHHBIX ¢ TOMOIIbIO TaOmui u guarpamm. CpenHee apudmeTHdeckoe, MeAWaHa, HauOoJblliee H
' HauMeHbIIIee 3HaUeHUs, pa3Max, TUCIEePCUs U CTaHJApPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB
CrnyyaiiHble 3KCTIEpUMEHTHI (OIBITHI) U ClIydaiiHble COOBITHSA. DJIeMEHTapHble coObITUS (MCX0/Ibl). BeposTHOCTD ciydaifHOTO
6.2 coObITHs. bBaM30CcTh 4YacTOTHIM BEPOSTHOCTU CcOObITHH. CiydailHble ONBITHI C PAaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMU
coObITHsIMH. BeposITHOCTH COOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU
6.3 Onepanyu Haj CO6I>ITI/£$IMI/I$ nepeceveHne, oO0beIMHEHNE, TTPOTUBOIOIOXKHbBIE COObITHA. {uarpammsel Ditnepa. Dopmyna
CIIOEHHSI BEPOSITHOCTEH
6.4 VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE BeposiTHOCTEN. JlepeBo cimydaitHOTO 3kcnepumeHTa. DopMyiia MOJHONH BEPOSITHOCTH.
' HezaBucumbie coObITHA
6.5 KombunaropHoe npaBmwio ymHokeHus. [lepectanoBku u ¢dakropuan. Yucino coueranuid. Tpeyronpauk [lackans. dopmyna
' ounoma Herotona
6.6 bunapHslii cimy4aiiHbIN ONBIT (MCTIBITAHUE), ycIieX U Heynada. HezaBucumele ucnbitanus. Cepusi HE3aBUCUMBIX UCIIBITAHHMA
' 1o nepBoro ycrexa. Cepus He3aBUCUMBIX UCTIBITaHUN bepHymnu
6.7 Cnyugaitnas BenuunHa. Pacnipenenenue BepostHocte. [luarpamma pacnpenenenus. [Ipumepsl pacnpeneneHuii, B TOM 4rciie

TCOMCTPUYICCKOCHU OMHOMUAJIBHOE

11 KIIACC




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
) Teopus BeposiTHOCTEN U CTaTUCTUKA
HucnoBsle XapaKTEPUCTUKU CIyYalHBIX BEJIMYMH: MAaTEMATHYECKOE OKUJAHUE, JUCIIEPCHUS U CTAHAAPTHOE OTKIOHECHHE.
51 [IpuMeppl nNpUMEHEHMS MaTEMaTUYECKOTO OKHJIAHWA, B TOM 4YHCIE B 3aJa4ax M3 IIOBCEIHEBHOM JKM3HHU.
' Maremaruueckoe oOxujaaHue OWHApHOM CiaydalHOM BeIMUYMHBL. MareMaTH4ecKoe OXHUAAHWE CYMMBl CIIydalHbIX
BEIMYMH. MaTemMaTnyeckoe 0kKu1aHue U TUCIIEpCHs FTEOMETPHUECKOT0 U OMHOMHUAIIBHOTO pacipeleeHui
5.2 3akoH OOJIBIITUX YKCET U €r0 POJIb B HAyKe, MPUpoJIe U 001ecTBe. BRIOOpOUHBII METO T MCCIIEI0BAHUIMA
53 [IpuMepsl HEnpepbIBHBIX CIydalHbIX BenW4uH. [IOHATHME O IUIOTHOCTH pacnpenesneHus. 3aJadd, NPUBOIAIINE K

HOpPMaJbHOMY pactpeeneHuo. [IoHsATHe 0 HOpMaTbHOM pacipeeIeHU




INPOBEPAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA3OBATEJBHOM TPOI'PAMMBI CPEJTHET'O OBIIIET'O OGPA3OBAHUA

Konx nposepsiemoro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHHUSI OCHOBHOI 00pa30BaTeIbHOI
NporpamMmbl cpeaHero oouero oopa3oBaHus

Bnagenue wMeronamMu 10Ka3aTenabCTB, AIrOpPUTMaMU peUIEHMs 3ajad; yMeHue (opMylupoBaTh U
ONEepUpOBaTh TMOHATUSAMU: OIpEAeIeHHe, AakKCuoMma, TeopeMa, CJIEACTBHE, CBOWCTBO, MpPHU3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKU; MPUMEHSTh UX; yMEHHE (OpMyIHpoBaTh OOpaTHOE U
MIPOTUBOIMOJIOKHOE  YTBEP)KJIEHHE, MPUBOJUTH TPUMEPHl U KOHTPIPUMEPBI, HCIOIb30BaTh METO
MaTeMaTH4eCKOW MHIYKIMHU; MPOBOIUTH JOKa3aTelbHbIE PACCYKICHUS NPHU PEIIEHUH 3ajay, OLIEHUBATh
JIOTUYECKYIO MPABUIILHOCTh PACCYX/ICHUN; YMEHHE ONEpUPOBATH MOHATHUSAMHI: MHOKECTBO, TOJMHOKECTBO,
OT€paly HaJ MHOXKECTBAMH; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ajsl ONHACAHUs
peanbHBIX MPOLECCOB U SIBJIEHUI M MpH PEleHUU 33a/ad, B TOM YMCJE U3 JAPYTHUX Yy4EOHBIX NMPEIMETOB;
YMEHHUE OINEpUpOBaTh MOHATUAMHU: Ipad, CBS3HBIM rpad, AepeBo, LMKI, rpad Ha IUIOCKOCTH; yMEHHUE
3aJaBaTh U ONUCHIBATh rpadbl pa3IMYHbIMU CIOCOOAMM; HCII0IL30BaTh I'padbl IPU PEIICHUH 3a]1a4

YMeHue onepupoBaTh MOHATUAMHU: HATypaJbHOE YHUCIO, LIEJI0€ YMCIO, CTENEHb C IIeJbIM IOKa3aTeseM,
KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C PALUOHAIBHBIM II0Ka3aTelIeM, CTENEHb C JEeHCTBUTEIbHBIM
HoKaszaresueM, Jorapupm 4ucia, CUHYC, KOCHHYC U TaHT€HC IPOM3BOJBHOIO YMCIA, OCTATOK IO MOJYIIO,
paLlMOHATIBHOE YHCJO, HPPALHMOHAIBHOE YHCIIO, MHOXECTBAa HATYpalbHbIX, LEJNbIX, PpAlMOHAJIbHBIX,
JeWCTBUTENBHBIX YHMCEN; YMEHHE HCIOJIb30BaTh MPU3HAKHU JAEIMMOCTH, HAUMEHbIINHN OOIIMI NeNuTens U
HavMeHblIee ofliee KpaTHOe, alroputM EBkiuza nmpu peleHuM 3a4ad; 3HAKOMCTBO C Pa3iNyHbBIMU
NO3ULIMOHHBIMU CHCTEMaMHU CYUHCIICHUS; YMEHUE BBINOJHATH BBIYMCICHHE 3HAYCHUN U IpeoOpa3oBaHUs
BBIPQXEHU CO CTeNeHs MU U Jorapudmamu, npeodpasoBaHus JpoOHO-pallMOHATIBHBIX BIPAXKEHUH; YMEHHE
ONEpHpPOBaTh MOHATUAMHU: TOCIEA0BATENBHOCTh, apuMeTHyeckas Nporpeccusi, TIeoMeTpudecKas
nporpeccusi,  OSCKOHEYHO  yObIBaloIlas  IeoMeTpuyecKkas  MpOrpeccus;  yMEHHe  3a/aBaTh




MOCIIEIOBATEILHOCTH, B TOM YHUCIIE C TIOMOMIBbIO PEKYPPEHTHBIX (POPMYIT; YMEHUE OTIEPHPOBATH TOHATHIMHU:
KOMIUIEKCHOE YHCJIO, CONpPSDKEHHBIE KOMILJIEKCHBIE UMCIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4HucIia,
(dopma 3amucu KOMIUIEKCHBIX YMCeNl (TeoMeTpudecKas, TPUrOHOMETpUYecKas M ajredpamyeckas); yMeTh
NPOM3BOJUTH  apU(PMETHUYECKUe JEHCTBHS C KOMIUICKCHBIMH  YHCJIAMH;, [PUBOAUTH  TPHUMEPHI
WCIIOJIb30BAHNS KOMIUIEKCHBIX YHCEN; ONEepUpOBaTh MOHATUAMU: MaTpuua 2x2 u 3x3, omnpenenuTenb

MaTpHIbl, TCOMETPUUECKHUI CMBICIT OTIPEAETUTENS

VYMenne ONCpUpOBATh IMOHATHUAMH: PpPALUOHAIBHBIC, HWPpPAOUOHAIBHBIC, IIOKA3aTCJIIbHBIC, CTCIICHHLIC,
J'IOFapI/I(l)MI/ILIGCKI/IG, TPUTOHOMCTPHYCCKUEC YPABHCHUA W HCPABCHCTBA, UX CUCTEMbI; YMCHHUEC OIICPHUPOBATH
TOHATUSIMH: TOXJIECTBO, TOXKJIECTBEHHOE TTpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHUHN
U HCPABCHCTB, PAaBHOCHUJIIBHOCTH ypaBHeHHﬁ, HECpaBCHCTB M CHUCTEM;, YMCHHC pClIaTb YPaBHCHMH,
HEpPaBCHCTBA U CUCTEMBI C ITIOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peiiaTth YpaBHCHNA, HCPpAaBCHCTBA U CUCTEMBI C
mapaMETpoM; MPHUMEHATE YpaBHCHUA, HEPABCHCTBA, UX CUCTEMBI I PCIICHUA MATECMATHUYCCKUX 3adad U
3a/1a4y U3 pa3IMUHbIX 00J1acTel HAYKU U PEATbHON KU3HHU

YMenue omnepupoBarth MOHATHUSAMH: (YHKIMS, YETHOCTh (YHKIHMHM, MEPUOAUYHOCTh (PYHKINH,
OTPAaHWYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKITMH, SKCTpeMyM (YHKIIMH, HAUOOJbIIIEE U HAaUMEHBIIIEE
3HaueHusl QYHKIMHM HA MPOMEXKYTKE, HENmpephiBHAs (YHKLHSA, aCUMOTOTHI rpaduka (yHKIHH, MepBas U
BTOpas MPOM3BOAHASA (PYHKIHUU, FEOMETPUYECKHA M (DU3MUYECKUN CMBICI MPOU3BOJHOM, MepBooOpa3Has,
OTpeNeNEHHBI HHTErpajg; yMEHHUE HaXOAUTh acCUMITOTHl rpaduka (QYHKIUU; yMEHHE BBIYUCIATH
IPOU3BOJHBIE CYMMBI, MPOU3BEICHMS, YAaCTHOTO U KOMIIO3UMIMH (YHKIUH, HAXOIAUTh YypaBHEHHUE
KacaTeJbHON K rpaduky (QyHKUMU; YMEHHE HAXOIUTh MPOU3BOJHBIC 3JEMEHTAPHBIX (DYHKIUI; yMEHHE
UCIIOJIb30BaTh MPOU3BOJIHYIO Ui HcCCieloBaHUs (YHKIUH, HAXOAWTh HAWOONbIIME U HAMMEHBIINE
3HaueHUs: (QYHKUUN; CTPOUTH TIpadMKM MHOTOUICHOB C HCIOJIb30BAHHMEM armapaTa MaTeMaTHYeCKOTO
aHaJIM3a; MPUMEHATh MPOU3BOJAHYIO IJISl HAXOXKJIEHUS HAWIYUIIEro pPeuIeHUs B MPUKIAJHBIX, B TOM YHCIIE
COIMANIbHO-9KOHOMHYECKUX U (PU3MYECKHUX 3a7adax; HaXOJUTh TUIOMIATU U 00bEMBI (GUTYp C TOMOIIBIO
WHTETpasa; MPUBOJUTh MpPUMEpPhl MAaTEMaTHUYECKOTO MOJCIHUPOBAHMS C MOMOUIBI0 AUQQepeHITnaATbHBIX
ypaBHEHUH




YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk (YHKIUH, OoOpaTHas (QYHKIHS, KOMIO3MIMA (YHKUIUH,
AMHEWHas QYHKOUS, KBaApaTuyHas (DYHKOMS, paluoHalbHass (QYHKOUS, CTENeHHas (YHKIHA,
TPUTOHOMETpHUYEeCKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKHE (DYHKIMH, TOKa3aTeiabHas |
norapupmuueckas (QyHKIMHM; yMEHHE CTPOWTh TpauKH HW3YYCHHBIX (YHKUWH, BBIIOJHSITH
npeobpazoBanus rpadukoB (yHKIUN, UCTIOJIB30BATh TPAPUKU TSI U3yYEHHUsS MIPOIIECCOB M 3aBUCHUMOCTEH,
MIPH PEIICHUH 3a]lad U3 JPYruX y4eOHBIX MPEIMETOB U 3a/1a4 M3 peaslbHOW JKU3HU; BBIpaXaTb (GOpMylIaMu
3aBHCHMOCTH MEXKIY BEIIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U rpaduky PyHKIMIA [T pelieHus] ypaBHEHUH,
HEpaBEHCTB W 3a/la4 C HapameTpamu;, M300pakaTb Ha KOOPAMHATHOW TIOCKOCTH MHOYKECTBA PEUICHHUN

YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJaud pPa3HbIX THUIOB (B TOM YHCJIE€ Ha MPOLEHTHI, JIOJW WU YacTH, Ha
IBUXKEHHE, paboTy, CTOUMOCTh TOBApOB M YCIYT, HAJOTH, 3a/a4d M3 00JacTU yIpaBJieHHs JIMYHBIMU U
ceMEHBIMU (PMHAHCAMH); COCTABJIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHCTEMBI MO YCJIOBHIO
3a/lauM, MCCIEA0BaTh IOJYYEHHOE pEIIeHWEe U OLEHUBATh MPaBAONOJ0OHOCTh PE3YyIbTATOB; YMEHUE
MOJIEIMPOBATh PEANBHBIE CUTYyallUM Ha A3bIKE MATEMAaTHKH; COCTaBJIATH BBIPAXKEHUS, YPABHEHUS,
HEpPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 33Ja4M, MCCIIEOBATh MOCTPOCHHBIE MOJENIH C UCHOJb30BaHUEM
anmnapara ajiredpbl, HHTEPIPETUPOBATH MMOJTYUYEHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATUAMU: cpefHee apudmernyeckoe, MenuaHa, HauOoJblllee M HaWUMEHbIIEe
3HAuUeHUs, pa3Max, JUCIEepCUs, CTAHJAPTHOE OTKIOHEHHWE YHCIOBOrO HabOpa; yMEHHE H3BIEKATh,
UHTEPIPETUPOBaTh MHGOpPMAIMIO, MpPEACTaBICHHYI0 B TalnMIlax, Ha JAuarpaMmax, rpadukax,
OTpPaXaloIIyl0 CBOMCTBA pPEaTbHBIX IMPOILIECCOB M SBJICHUHN; MPEACTABIATh HMHGOPMAIMIO C MOMOIIBIO
TaONMUIl U JAUarpaMM; MCCIeA0BaTh CTATUCTHYECKHUE JaHHbIC, B TOM YUCJE C MPUMEHEHHEM rpaduuecKux
METOJIOB M JJIGKTPOHHBIX CPEICTB; rpadUuecKd HCCIeIOBAaTh COBMECTHBIE HAOMIOJCHHS C MOMOIIBIO
JIyarpamMM pacceuBaHUs U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATHSIMU: CIydallHBIA ONBIT M CllydailHOE COOBITHE, BEPOSTHOCTH CIIy4aifHOTO
COOBITUS; YMEHHE BBIYUCIATH BEPOATHOCTH C HCHOJb30BAHHWEM TIpaUUYECKUX METOJIOB; INPUMEHATh
(GopMyIbI CIOXKEHUS U YMHOXXEHHUs BEpOATHOCTEH, GopMyny MoiHOM BeposTHOCTH, dopmyny beprymim,




KOMOMHATOpHbIE (PAKTBI ¥ (POPMYJIBI; OLICHUBATH BEPOSITHOCTU PEATbHBIX COOBITHI; YMEHHE OTEPHPOBAThH
NOHATUSMH: CITydaiiHasi BEJIMUUHA, paclpeieieHue BEPOSITHOCTEH, MaTeMaTHUECKOe 0KUIaHNE, JUCTICPCUsT
¥ CTaHJIAPTHOE OTKJIOHEHHUE CIyYaliHOUW BENMYMHBI, QYHKIIMH pacCHpeaeIeHUs U IUIOTHOCTH PaBHOMEPHOTO,
NOKA3aTeJIbHOTO ¥ HOPMAJIBHOTO paclpelesieHuii; YMEHHE UCIOJIb30BaTh CBOWCTBA HM3YYEHHBIX
pacripenieieHuil JUIs pemieHusl 3aaad; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJIBINMX YHCEN, METOJIbI
BBIOOPOYHBIX HCCIIEOBAHUI;, YMEHHE TPHUBOIUTH IPHUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCEN B
MPUPOJTHBIX M OOIIECTBEHHBIX SIBJICHHUSAX, YMEHHE OINEPHPOBATH MOHATHUSIMH: COYETaHUE, IEepPEeCTaHOBKa,
YHCIIO COYETAHUMH, YHUCIIO MepecTaHOBOK; OMHOM HbI0TOHA; yMeHue NpUMEHATh KOMOMHATOPHbIE (PAKTHI U
paccyKJIeHHs JUIS pEUIeHHs 3ajad; OIICHWBaTh BEPOSTHOCTH pEATbHBIX COOBITHH; COCTaBIATH
BEPOSTHOCTHYIO MOJIENTb M HHTEPIIPETUPOBATH MOJTYICHHBINH PE3yIIbTaT

YMeHue onepupoBaTh MOHATHSAMH: TOYKa, MpsiMasi, IUIOCKOCTb, NMPOCTPAHCTBO, OTPE30K, JIyd, BEIMUYMHA
yria, MIOCKUM yroJi, ABYTpaHHBIM yroJ, TpEXrpaHHBIA YroJl, CKpellMBaloluecs: NpsMble, MapauieIbHOCTh
U TEpPHEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, YTrOJd MEXAYy HPSAMBIMH, Yroa MEXAy IpsSMOu U
IJIOCKOCTBIO, YTOJl MEXJy IUIOCKOCTSIMH, PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEXKIY
NPSIMBIMHU, PACCTOSTHUE MEXIY IUIOCKOCTSMM; YMEHHME HCIOJb30BATh NPH PEIICHHUM 337a4 H3y4YCHHbIC
(akThl U TEOpEeMbl IUIAHUMETPUU; YMEHUE OLEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHUpPA; CTPOUTH
MaTE€MaTHUYECKHE MOJEIN C MOMOIIbI0 N'€OMETPUYECKUX MOHITHI U BEJIMYUH, PEIIATh CBA3AHHBIE C HUMH
NPaKTUYECKUE 3a1a4U
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YMeHue omnepupoBaTh MOHATUSIMH: IUIOMAAL (UTYpbl, 00BEM (GUTYypbl, MHOTOTPAHHUK, MPABUIbHBIN
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHHWKA, KyO, Mapajjenenumne], OpusMa, Oupamuaa, ¢urypa Hu
MOBEPXHOCTh BpAlICHMs, LWUIUHAP, KOHYC, Imap, cdepa, MIOmEAaAb cQepbl, MIOMAaas HOBEPXHOCTH
NUPAMUJIBL, MPU3MBI, KOHYCa, HUIUHAPA, 00BEM KyOa, NMPSIMOYrOJILHOTO Mapaiielienuneaa, MUpaMujbl,
IPU3MBIL, UJIMHAPA, KOHYCA, 1Iapa, pa3BEPTKA MOBEPXHOCTH, CEUCHUS KOHYCA U IWJIMHJIPA, MapalieibHbIe
OCH WJIM OCHOBAHHIO, CEYCHHE I1apa, MIOCKOCTh, Kacaromiasicst cepsbl, MUINHIpPA, KOHYCa; YMEHHUE CTPOUTH
CeueHHEe MHOTOTpaHHUKa, U300paxkaTh MHOTOTPAHHUKH, (GUTYPHI U MMOBEPXHOCTH BPAIICHHUS], UX CEUYCHUS, B
TOM YHCIIE C MOMOIIBIO0 3JEKTPOHHBIX CPEJCTB; YMEHHE MPHUMEHSTh CBOMCTBA reOMETpPHUYECKHUX (uryp,




CaMOCTOSATENIBHO (POPMYIIMPOBATH OTPEACICHUS W3Y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3b O CBOWCTBAX U
IpU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM OIPOBEPrarh UX; YMEHHE IPOBOJIUTH
KI1accupuKanuio (GUTYyp TO Ppa3TUYHBIM TpPU3HAKaM, BBIMOJHATH HEOOXOJMMBIC JIOTIOJHUTEIHHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HNOHATUSMU: JBUKEHHE B MPOCTPAHCTBE, MapajljiesIbHbIN MEepeHoC, CUMMETpUS Ha
IJIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, MpeoOpazoBaHue Moja00us, MOAOOHBIE QUTYpPHI; yMEHUE
pacno3HaBaTh paBHblE M MOJ0OHBIE (UTYpbl, B TOM 4YHCI€ B NPUPOJIE, HCKYCCTBE, ApXUTEKTYpE;
HCII0JIb30BAaTh N€OMETPUUYECKHE OTHOIIECHUS NMpPH PEIICHUU 3a]1a4; HAaXOJUTh F'€OMETPUUYECKHE BEIUUMHBI
(nmuHa, yroJ, miomaab, 00bEM) MpH pelIeHUH 3ajJad U3 JPYrUX y4eOHBIX MPEeIMETOB M M3 PeabHOU
KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE BETUYMHBI (IUIMHA, Yroj, IUIOIIaab, OO0BEM, IUIONIA/b
MOBEPXHOCTH), MCIOJb3yd H3y4eHHbIE (GOPMYJIbl M METOJbl, B TOM YHCIE: IUIOIIA b IOBEPXHOCTH
MUPaMU/IbI, TPU3MBbI, KOHYCA, [IUJINH/IPA, IUI0IIAlh cephl; 00bEM Kyla, IpSIMOYTOJIbHOTO HapaljieNenurnesa,
MUPaMUIB, TPU3MBL, HWIHH]IPA, KOHYCA, Iapa; yMEHHE HaXOUTh OTHOLIEHHE 00BEMOB MOJOOHBIX (DUTYp
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YMeHue onepupoBarh MOHATHSAMH: NPSIMOYroJibHAs CHCTEMa KOOpPAUHAT, BEKTOp, KOOPAMHATHI TOYKH,
KOOpPJIMHATHI BEKTOPa, CyMMa BEKTOPOB, ITPOU3BEIEHNE BEKTOPA Ha YHCIIO, Pa3sioKeHHe BEKTopa 1o 0asucy,
CKaJs[pHOE MPOU3BEIECHUE, BEKTOPHOE NPOW3BEIEHHUE, Yrojl MEXAY BEKTOpaMH; YMEHHUE HCIOJIb30BaTh
BEKTOPHBIH M KOOPAMWHATHBIA METOJ Ul pEIIeHUs TeOMETPHUECKHUX 3aJad U 3aJad JPYrux y4deOHbIX
peIMETOB
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YMeHue BBIOMpPATh MOAXOISIIMA METOA JJIA PEIICHHs 3a/ayd; MOHMMAaHUE 3HAYMMOCTH MAaTEMaTUKH B
U3Y4YEHUU MPHUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB U SIBICHUN; yYMEHHE pPACIO3HABATh MPOSBICHUE
3aKOHOB MaTEeMaTHUKU B UCKYCCTBE, YMEHUE IPUBOJUTH IPUMEPHl MATEMAaTUYECKUX OTKPBITUH POCCUICKOM
Y MUPOBOM MaTEMATUYECKON HAYKU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
11 Harypanenblie u nensie uyncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
1.2 Panmonanbubie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, IPOIEHTHI, 0ECKOHEUHbIE TEPUOIUTUECKHIE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJlbHOU cTeneHu. JleicTBUs ¢ apupMEeTHYECKUMU KOPHIMHU HaTypaJlbHOM CTETIEHU
14 Crenensb c¢ 1nenbiM nokasaresnem. CTeneHb ¢ pallMOHaIbHBIM MoKaszaTeneM. CBOMCTBA CTENEHU
15 CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
17 JleficTBuTenbHBIE YMCIa. Apu(METHUESCKUE OTEPAlUH C JACHCTBUTEIBHBIMU YnciaMu. [IpuOnmkEHHBIC BBIUYMCICHUS,
' TIpaBUJIa OKPYTJICHUS], IPUKKJIKA U OLIEHKA Pe3yabTaTa BBIUYMCICHUN
1.8 [IpeoOpa3oBanue BbIpakeHUI
1.9 KomnuekcHeie uncna
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIEC YPABHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA




2.8

TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB

2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuua cuctemsl TMHEHHBIX ypaBHEHHUH. OnpeaenuTens MaTpULIbI
3 OyHKIMH U TpapuKH

31 OyHkuus, crnocodsl 3amaHus ¢yHkuuu. ['paduk ynkumu. B3anmHo oOpatHble (QyHkuuu. YETHBIE U HEYETHBIE
' ¢yskuuu. [lepunonnyeckue GyHkunu

Ob6nacTh ompeneneHuss W MHOXKeCTBO 3HadeHWd ¢yHkuuu. Hymn ¢ynkumu. IIpomMexxyTku 3HAKOTOCTOSIHCTBA.
3.2 [IpomexyTku MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl 1 MUHUMYMbI (pyHKIIMU. Hanbosnbliiee 1 HauMeHblee 3HaUeHHE
(GYHKIIMY HAa TPOMEKYTKE

33 CrenenHas pyHKIMS ¢ HATYpaJbHBIM U IEJIbIM Moka3zareneM. EE cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-oi
' CTETICHH

3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpauKu

3.5 [TokazarenbHas u norapudmuueckas QyHKIUN, UX CBOMCTBA U TpaduKu

3.6 Touku pazpsiBa. AcumnToThl rpadukoB (GyHkiuii. CBoiicTBa QPyHKIMH, HEMPEPHIBHBIX HA OTPE3KE

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEN

3.8 Apugpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLEHTOB
4 Hauana maTemMaTuueckoro aHanusa

4.1 [IpousBoanas ¢pyHkuuu. [Ipon3BoaHble aeMEHTapHbIX QYHKLINN

4. [IpumMeHeHure MpOU3BOIHON K UCCIIENOBAHUIO (PYHKLMI HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxieHrne HaubosbLiero u
' HaMMEHbLIEro 3Ha4eHus1 (YHKIUHN Ha OTPE3Ke

4.3 IlepBooOpa3nas. Murterpan

MHoOXeCcTBa U JOTHKA




5.1 MHoxecTBO, onepanuu Haja MHOKecTBaMU. Jluarpammel Jitiiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 TUTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalICHUS
7.5 Koopaunats! n BeKTOp
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