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HOACHUTEJIBHAA 3AIIMCKA

VY4eOHblli Kypc «BeposTHOCTH W CTaTUCTHKA» YIIIYOJIEHHOTO YpPOBHS
ABIIAETCS TPOJOJDKEHUEM U Pa3BUTUEM OJHOMMEHHOTO YydeOHOro Kypca
yrayOJIEHHOTO YPOBHS Ha YPOBHE CpeaHEro ooiiero oopa3oBaHus. YUeOHbBIN
Kypc NpelHa3HaueH s (OpMUPOBaHHUS Yy OOYYaIOLIUMXCS CTATUCTHYECKOM
KyJbTYpbl W MOHUMAHHUS POJU TEOPUH BEPOSTHOCTENM KAK MAaTEMAaTHYECKOIO
MHCTPYMEHTA JJI U3YUYECHHsI CIy4yalHbIX COOBITUH, BEIMYUH U npoueccoB. [lpu
U3YYEHUH Kypca o0OOoramarTcs MNpeAcTaBiIeHUs OOydaloIIuXcsi O MeToAax
UCCJIEA0BAaHUS W3MEHYMBOIO MHpPA, PA3BUBAETCS NOHUMAHHUE 3HAYMMOCTH U
OOLIHOCTH MaTeMaTHYEeCKUX METOJO0B IMO3HAHUS KaK HEOThEeMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

CopnepxaHue ydeOHOTO Kypca HamnpaBlICeHO Ha 3aKpelyieHue 3HAHWM,
NOJIYYEHHBIX MPU U3YyYEHUHU Kypca Ha YpPOBHE OCHOBHOTO 00I1Iero o0pa3zoBaHus,
U Ha DPAa3BUTHE NPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aUMOCBA3SIX
MEXJy HHUMH Ha BaXXHBIX IPUMEpPAX, CIOKEThl KOTOPBIX TMOYEPIHYTHI U3
OKpyXkarolero mupa. B pezynbrare y oOydaromuxcs A0KHO cOPMUPOBATHCS
npe/cTaBlieHne O Haubolsiee YMOTPEOUTETbHBIX M OOLIUX MaTeMaTHYECKUX
MOJENSX,  MCHOJB3YyEMBIX  [JUJIi  ONWCAHUS  AHTPONOMETPUYECKUX U
nemMorpaduyecKux BEJIUYHH, MOTPEIIHOCTEH B pas3IMyHbIe poja U3MEpPEHUsX,
JUTUTETLHOCTH 0€30TKa3HON pabOThl TEXHHUUYECKUX YCTPOMCTB, XapaKTEPUCTHUK
MaCCOBBIX SIBIICHHI M TIPOIIECCOB B OOIECTBE. YUEOHBINH KypcC SBISIETCS 0a30ii
JUISL  OCBOEHHS  BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOIMMBIX
CIIELIMAJIMCTaM HE TOJBKO WHXXCHEPHBIX CIICLMAJIBbHOCTEN, HO TaKke
COLIMAJIBHBIX M TICUXOJOTHYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbBIE
HAayKd B 3HAUUTEIBHOW MEpEe MCIOJB3YIOT amnmnapar aHajan3a OOJbIINX JaHHBIX.
LeHnTpasibHyI0 4acTh y4eOHOTO Kypca 3aHHUMAaeT OOCY>KIECHUE 3aKOHA OOJIBIINX
yrcel — (yHIaMEHTAJIbHOTO 3aKOHA MPUPOJbI, UMEIOIIETO MaTeMaTUYECKYIO
dbopmanu3zanmio.

B cooTBeTcTBMM C yKa3aHHBIMH LIETISIMH B CTPYKType y4deOHOro Kypca
«BeposTHOCTh M CTAaTUCTHKA» Ha YIIIYOJIEHHOM ypPOBHE BBIIENIEHBI OCHOBHBIC
conepxkarenbuble  guHUU: «Ciy4yailHple COOBITUSL M BEpPOSTHOCTU» U
«CiyyaiiHble BETMYUHBI U 3aKOH OOJBIINX YHCEID.

I[ToMrMO OCHOBHBIX JIMHHH B yU4e€OHBIN KypC BKIFOUCHBI AJIEMEHTHI TEOPHHU
rpa)oB M TEOPUU MHOXKECTB, HEOOXOJUMBIE I MOJHOIEHHOIO OCBOEHUS
MaTepualia JaHHOTO Y4eOHOTO Kypca M CMEXHBIX MAaTEMAaTHUYECKUX yUEeOHBIX
KYypCOB.

Conepxanne nuHun «CiydailHpie COOBITHSI W BEPOSITHOCTU» CIYKUT
OCHOBOU st POPMHUPOBAHUS TIPEACTABICHUI O paclpeiesieHn BepOsTHOCTEH
MEXIY 3HAUYCHUSIMM CIy4YalHbIX BEJIWYMH. BaXHyr0 4YacTb B 3TOH
CONEP)KATEIbHONM  JIMHMM  3aHUMAeT  WM3y4YEHUE  TIEOMETPUYECKOr0 U
OMHOMMANILHOTO paclpe/eIeHUd W 3HAKOMCTBO C WX HEMPEPHIBHBIMU
AHAJIOTaMH — MOKAa3aTEJIbHBIM U HOPMAJIBHBIM PACIIPEICIICHUSIMHU.

TeMbl, CBS3aHHBIE C HENPEPBIBHBIMUA CIIyYaWHBIMU BEJIMYMHAMU U
pacrpeneseHusIMH, aKIEHTUPYIOT BHUMaHHE OOYy4YalolMXCs Ha OMNHCAaHUU M
M3YYCHUHW CIIY9afHBIX SBJICHUH C TIOMOIIBIO HENMPEPBIBHBIX (DYHKITHIA.
OcHOBHOE  BHUMaHHE yAEIETCS  MOKa3aTeJIbHOMY M HOPMAaJIbHOMY
pacrpenencHusIM.



B yuebGHOM Kypce npeaycMaTpuBaeTCsl 03HAKOMHUTENbHOE U3YUEHUE CBSI3U
MEXAY CIy4YalHbIMH BEJIMYMHAMU W OIMCAHUE STOW CBSI3M C TIOMOUIBIO
Kod(ppuLMeHTa KOppENsSIMu U €ro BBIOOPOYHOTO aHajora. OTH SJIEMEHTHI
COllepKaHMsl Pa3BUBAIOT TeMy «J/luarpamMmbl paccemBaHUs», M3YyUYEHHYIO Ha
YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs, W BO MHOIOM OIHUPAIOTCS Ha
CBEJICHUS U3 KYpCOB aJIre0pbl U TEOMETPHH.

Emé omuH oameMeHT coaepKaHUs, KOTOPBIM IIpeajiaraercs Ha
O3HAKOMUTEIBHOM YPOBHE — IOCJEJ0BATEIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTyNmalwIUX B €IuHULY BpeMmMeHu. (O3HakoMJIEHHE C
pacrpesieIeHueM  BEpPOSTHOCTEH  KOJUYECTBA TaKUX  COOBITMH  HOCHUT
Pa3BUBAIOLIUI XapaKTep U SABJSETCS aKTyaJbHbIM I OyAylux aOUTYpUEHTOB,
NOCTYNAIOIIMX Ha Yy4YeOHbIE CIELUHUaTbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMU
HayKaMU, TICUXOJIOTHEN U YIIPABICHUEM.

Ha wusyuenue yueOHOro kypca «BeposSTHOCT M CTAaTUCTUKA» Ha
yrayoJieHHOM ypoBHe oTBojuTcs 68 udacoB: B 10 kmacce — 34 yaca (1 yac B
Hememo), B 11  xmacce — 34 waca (1 wac B HeEIemo).



COIEPKXAHUE OBYYEHUA
10 KVIACC

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

CnyyaiiHple  SKCIEPUMEHTHI  (OMBITBI) M CIIy4ailHbIe  COOBITHS.
OnemeHTapHble COOBITHS (MCXOAbl). BeposATHOCTH CilyyallHOrO COOBITHS.
bnuzocte wactoThl UM BepossTHOCTH coObITHil. CiydailHble ONBITBI  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITUAMH.

Onepanuun HaJ COOBITHSIMU: nepeceyeHue, o0ObeAMHEHNE,
OPOTUBONOJIOKHBIE cOObITUS. Jlumarpammbl Ounepa. Popmyna CIOXKEHUs
BEPOSATHOCTEN.

YciioBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEU. JlepeBO Ciayd4amHOro
skcnepuMmenTa.  QPopmyna nojaHoW  BeposTHoctH.  Popmyna  balieca.
HezaBucumsbie coObITHS.

bunapubiii  ciydaiiHblii  ONBIT  (MCIIBITAHUE), YCIEX M Heyjaya.
HesaBucumpie ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM A0 MEPBOTO
ycnexa. llepectanoBku u ¢akrtopuan. Ywucino coueranuit. TpeyrogbHHUK
[Tackansa. ®opmyna Ounoma HeroToHa.

Cepusi He3aBUCUMBIX uUcHbITaHuM bepuymnu. CrnydaitHelii BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyvaitnas BenuuuHa. Pacnpenenenwe BeposTHocTel. Jmarpamma
pacnpenenenus. Onepanuu Haj — ClIydallHBIMM  BeJIMYMHaMH. buHapHas
ciyyaliHas BenuuyuHa. [IpuMepsl pacripeneneHuil, B TOM YHUCIIe T€OMETPUYECKOE
1 OMHOMMAJIBHOE.

CoBMecTHOE pacnpeferneHue IBYX ClIydalHbBIX BenuduH. HeszaBucumele
CIlyyalHble BEIMYMHBL.MaTeMaTUYeCcKoe OXUIAHUE CIIy4allHOM BEJIIMYHUHBI
(pacupenenenusi). IlpuMepsl NpUMEHEHHs MaTEMATUYECKOTO  OXUAAHUA
(cTpaxoBaHme, joTepes). MaTeMaTHyecKoe OXKHJIaHWe OWMHApPHOW CiydyaiHOU
BEIMYUHBL. MareMarndeckoe OXHUAAHUE CYMMBI CIIy4aWHBIX BEJIIMYMH.
MaremaTtuyeckoe — OXUJAHHE  T'€OMETPUYECKOr0 M OMHOMMAJIBHOTO

pacupeneseHUNn.
Jlucniepcusi ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIIyYallHOM  BEJIMYWHBI
(pactipeneneHus). Hucnepcus OMHapHOM CIIy4aitHOM BEJIMYUHBI.

MaremaTiuecKkoe OXKuJaHuEe MPOU3BEICHUS U TUCTIEPCHS] CYMMBbI HE3aBUCUMBIX
CIIy4ailHBIX BenWuMH. [lucniepcust M cTaHJApTHOE OTKIOHEHHE OMHOMHAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHIAPTHOE OTKIOHEHHE T'€OMETPUYECKOIO
pacrpeneneHusl.

11 KJIACC

HepasenctBo YeOwnméBa. Teopema YeOwmméBa. Teopema beprymin.
3akoH Oonbmux yucen. BriOOpodHBI MeTOm wuccienoBaHuil. BribopouHnbie
xapakTepucTuku. OIEHUBaHUE BEPOSATHOCTH COOBITHA TIO BBIOOPOYHBIM
naHHbiM.  [IpoBepka mpocCTEMIIMX THUIOTE3 C IOMOIIBK)  W3YyYEHHBIX
pacnpeneneHun.

HenpepsiBHble ciyyalinble BenuuuHbl. [Ipumepsl. DyHKIOHS MIIOTHOCTH
BEPOATHOCTU pacnpenencHus. PaBHOMEPHOE pacnpeleseHue U €ro CBOMCTBA.
3agauu, TOpPUBOASIIME K  IOKa3aTEIbHOMY  pACHPEACICHUIO.  3aJlauH,
NPUBOJASIIME K HOpMalbHOMY pacnpenencHutro. DOyHKIHUS IUIOTHOCTH
BEPOSITHOCTU  TIOKA3aTeJIbHOTO  pachpenesieHusi, (PyHKIus  IUIOTHOCTHU



BEPOATHOCTU HOPMAJIBHOIO pacrpeneineHus. OyHKIus IOTHOCTH U CBOMCTBA
HOPMAJIBHOT'O pacIpeIeICHUs.

IlocimeqoBaTEILHOCT, OOWHOYHBIX HE3aBUCHUMBIX COOBITHMH. 3ajadm,
[pUBOAsIIME K pactpeneneHuto Ilyaccona.

KoBapuanus naByx cnydailHbix BenuuuH. Koaddumuent nuneiHon
koppensiund. CoBMecTHble HaOJMIOJEHUST JIBYX BEJIWYHUH. BbIOOpOUHBIT
kod(ppunueHT xkoppensauuu. Paznuuue Mexay JTUHEHMHOW CBSA3BIO U MPUUYUHHO-
CJIEACTBEHHOM CBA3bIO. JIMHENHAs perpeccusi, METOJ HAaUMEHBIINX KBaJgpaToOB.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YI'JIYBJIEHHBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaIaHCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOy4aromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WICHA POCCUUCKOTO OOIIECTBA, MPEACTABICHUE O
MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBICHUH,
IpoLeayp TpaKJaHCKoro oOiiecTBa (BBIOOPBI, OMPOCHI U JIPYroe), yMeHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C HX
GyHKIMSAMU U Ha3HAYCHUEM,;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOM MICHTUYHOCTH, YBOKCHUS
K MPOIIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIICHUE
K JIOCTIKCHHMSIM POCCHUHUCKHUX MAaTeMaTHKOB W POCCUHUCKOM MaTeMaTHYeCKOU
IIKOJIBI, WCIIOJB30BaHUE ATUX JIOCTHMIKCHHH B APYrUX HayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro HapoJa,
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, JOTUYECKOTO TOBEACHUS,
CBS3aHHOTO C TMPaKTHUYECKUM TPUMEHEHUEM JOCTHKEHUW HAyKu U
NEATEIbHOCTBIO yYEHOrO0, OCO3HAaHWE JIMYHOINO BKJIAJa B IOCTPOEHHE
YCTOWYMBOTO OYTyIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, pelIeHun, paccyXIeHHil,
BOCIIPUMMUHMBOCTh K MATEMAaTUYECKUM acleKTaM Pa3jJnyHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTEMAaTUYECKUE 3HAHUS B
MHTEpecax 370pOBOro u 0Oe3omacHoro oOpas3a IKU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE TMHUTaHUE, CcOaTaHCUPOBAHHBIN
PEXHUM 3aHATUN W OTIbIXa, PEryysgpHas (puandeckas aKTHBHOCTH), (HPU3UIECKOE
COBEPIIEHCTBOBAHUE npu 3aHATUAX CHOPTUBHO-0310POBUTEIBHOMN
NEATENbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYAOJIOOMUSI, MHTEPEC K
pasnuYHBIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccudn W pearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTH4ecKoMy OOpa3oBaHHIO U
CaMOOOpa30BaHUIO HAa TPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 33]1a4 MaTEMAaTHUYECKON HaIPaBICHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYpPhl, TOHUMAHHUE BIIHSHUS
COI[MATIbHO-DKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHOW U
COIMAJILHON CpEeNlbl, OCO3HAHWE TJIOOATBHOTO XapakTepa HSKOJOTUYECKHUX
npo0JieM, OpUeHTalMs Ha MPUMEHEHUE MAaTeMAaTUUYECKUX 3HAHUM NI pelIeHUs
3a/1a4 B 00JIACTU OKPYXKAIOIIEH Cpe/ibl, MJIaHUPOBAHUE MOCTYIKOB U OLIEHKU UX
BO3MOXHBIX MTOCTIECICTBUUI I OKPY’KAIOIIEN CPEbI;



8) neHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSl HAYKM W  OOIIECTBEHHOW NPAKTUKH, MOHHUMaHHUE
MaTeMaTUYeCKOl HayKH Kak c(epbl YeIOBEYECKOW AESTENbHOCTH, ITAINOB €€
pa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTUYECKOM KYJbTypOW Kak CpPEJCTBOM IO3HAHMS MUpa,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HUCCIENI0BATEIbCKYIO IEATEIbHOCTD
MHIUBUIYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3zoBbie JJornyeckue NecTBUA:

BBISIBJISTh M XapaKTEPU30BaTh CYIIECTBCHHBIC MTPU3HAKH MATEMAaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMH, (OPMYIHPOBATH
OTIpE/ICIICHHMSI TIOHSITHA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIlMi, OCHOBaHUSA IS OOOOIICHHWS W CPaBHCHUS, KPHUTEPUU
IPOBOJAMMOTO aHAJIN3A;

BOCIIPUHHMMAaTh, (OPMYIMpPOBATH M  NPEOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPANTEIbHBIC H OTPHUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
NpOTUBOpEUHs B (pakTax, JaHHBIX, HAOJIOJICHUSIX U YTBEPXKIACHUIX, Tpe/jiaraTh
KPUTCPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTHBOPECUHIA;

JIeaTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX WU
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (TIpsiMble U OT MPOTUBHOIO), BBICTPAMBATH apPTryMEHTAIIUIO,
OPUBOJIUTh TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pelreHus ydyeOHOM 3amadd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pElIeHHUs, BBHIOMpaTh HauOoyiee MOAXOASIUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIENOBATEIBCKANA WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BONPOCH], (DHUKCHUPYIOIIUE MPOTHBOpEUHE, MpolJeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOJUTH CaMOCTOATEILHO CIUTAaHUPOBAHHBIN AKCTIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEXIy OOBEeKTamH,
SIBIICHUSIMH, TIPOIIECCaMU;

CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCIEAOBaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIECCa, a TAKKE BBIJBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATh AeUIUThl MWHGOPMAINK, JAHHBIX, HEOOXOMMMBIX JJII OTBETA
Ha BOTIIPOC U JJIS PEIICHUS 3a/1auu;



BbIOMpaTh  MHPOPMALMIO W3  HCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPHOPETHPOBATH HH(MOPMALUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

CTPYKTYpPHpPOBaTh MH(OpMALUIO, MPEACTABIATH €€ B pa3IMYHbIX (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 1IEJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY
3pEHHMS B YCTHBIX M TUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 11O X0y PEIICHUS
3a/1a4l, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN pe3yJbTar;

B X0J1€ OOCYXJEHUS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJeMbl, pelIaeMoil 3ajady, BBICKA3bIBaTh WJICU, HAIICJICHHBIC HA TOUCK
pEIIeHNs, COMOCTABIIATh CBOM CYXICHUS C CYXIECHUSIMHU JIPYTUX yUYaCTHUKOB
nauasora, OOHapyXKUBaTh Pa3JIMUUE U CXOJICTBO MO3UIIMMI, B KOPPEKTHOU popme
dbopmMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBISATh pEe3yabTaThI perieHus 3aJ1a4u, IKCTICPUMEHTA,
UCCJIEJIOBAHUSA, MPOEKTa, CaMOCTOSITEILHO BBHIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj1a4 TPE3eHTAIIMN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

COCTAaBIIATH IJIaH, aJITOPUTM PEIIEHUS 3a7a41, BHIOUPATH CIIOCO0 peleHHUs
C y4€TOM HMEIIIUXCA PpPEecypcoB HM  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEeKT:

BJIQ/JIeTh HABBIKAMHM [IO3HABATENBHOW pedJIeKCHd KaK OCO3HAHUs
COBEpIAEMbIX JEHUCTBUA W MBICIUTENbHBIX MPOIECCOB, WX PE3yJbTaTOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

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

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId € YCIOBUSM, OOBSCHATH
MPUYUHBI JTOCTWXKEHUSI WIM HEIOCTUKEHHSI Ppe3yJbTaTOB JI€SITENbHOCTH,
HAXOJUTh ONMINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eITEJIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONH pabOThl MpW pemieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOW JEATEIHHOCTH, MJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensTh BUJIbl padboT, JOTOBAPUBATHCS, O0CYKAAaTh MPOLECC U PE3yJbTaT
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKAeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOM JEUCTBHSI C JAPYTMMHU YJIEHAMU KOMaHJbl, OLICHUBATh
KauecTBO  CBOEro  BKjJaJga B OOMMI  NOPOAYKT MO  KPUTEPHUSM,
c(hopMyJIHMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiacca o0y4aromuiics Hay4uTcsi:

CBOOOJIHO OMEpUPOBATh MOHATUAMHU: Tpad, MIOCKUM rpad, CBIA3HBIN rpad,
nyTh B Tpade, 1emnb, UK, ePEBO, CTENEHb BEPIIMUHBI, JEPEBO CIy4allHOro
DKCIEPUMEHTA;

CBOOOJTHO OINEpPUPOBATh MOHATHAMU: CIyYalHBIA SKCHEPUMEHT (OIBIT),
CllydyallHOE COOBITHE, SJEMEHTApHOE CIydailHOe COOBITHE (DJIEMEHTApHBIN
UCXOJ]) CIIy4alHOrO ONbITa, HAXOJIUTh BEPOATHOCTH COOBITHM B OINBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU;HAXOAUTh U (POPMYIHUPOBATH
cCOOBITHSA: TepecedyeHue, OObEeIUHEHUE JaHHBIX COOBITHH, COOBITHE,
OPOTHUBOMOJIOKHOE  JTaHHOMY,  MCIIOJb30BaTh  JAMarpaMmel  Oijepa,
KOOPJMHATHYIO TMpPSAMYIO IS pEIIeHHs] 3a/ad, TMO0Jb30BaThCs (GopMysion
CJIOEHUSI BEPOSITHOCTEHN ISl BEPOSTHOCTEHN JIBYX M TPEX CIIy4alHBIX COOBITHH;

ONEPUPOBATH  IMOHATUSIMHU:  YCJIOBHAs  BEPOSITHOCTb,  YMHOYKECHHE
BEPOATHOCTEH, HE3aBUCHUMBbIE COOBITHS, JIEPEBO CIYYAMHOTO SKCIEPUMEHTA,
HaXOAUTh BEPOSTHOCTU COOBITHI C IMOMOIIBIO NMpaBUia YMHOXEHUS, JEpeBa
CJIy4ailHOTO OIbITa, UCHOJB30BaTh (GOPMYIY MOJHON BEpPOSITHOCTH, (HOPMYITy
baiieca npu peiienuu 3aiad, onpeaesTh HE3aBUCUMOCTb COOBITUH IO popMmyIie
Y 110 OpraHU3aluy CIy4alHOIr O dKCIIEPUMEHTA;

NPUMEHSITh H3YYCHHbIE KOMOMHATOpPHBIE (QOPMYIbI IJISl TEpEeUMCICHUS
AJIEMEHTOB MHOKECTB, DJIEMEHTAPHBIX COOBITHI CIy4yalHOTO OMNbITa, PEHICHUS
3aJla4y 10 TEOPUH BEPOSITHOCTEH;CBOOOIHO ONEPUPOBATH MOHATUSIMU: OMHAPHBIN
CIIy4ailHbId OMBIT (MCIBITAHME), yCIIEX U HeyJaya, He3aBUCHUMBbIE HCIBITAHUSA,
cepusl UCTIBITAHUH, HaXOIUTh BEPOSITHOCTH COOBITUH: B CEpUU UCHBITAHUNA IO
NEPBOTO yCIE€Xa, B CEpUU HUCIHBITAaHUW bepHyJu, B ONbITE, CBA3AHHOM CO
CIIy4ailHbIM BHIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOHO ONEepUPOBATH MOHATUSAMMU: ciydaiiHas BEJIMYMHA,
pacmpeneneHue  BEpPOSITHOCTEH, JuarpaMma  pachpejiesieHus, OuHapHas
Clly4aiiHasi BeJIMYMHA, TEOMETPUYECKOE, OMHOMUATLHOE pacCIpe/ieNiCHUE;

ONEPHUPOBATH MOHATUSMH: COBMECTHOE PACIpPEIEICHUE IBYX CIIy4alHBIX
BEJIMYMUH, WCIOJb30BaTh TaOJMIly COBMECTHOTO paclpeieieHus JABYX
CIy4YalHbBIX BEJIWYUH [JISl BBIACICHUS pACHPENCICHUs KaXIAOW BEIUYHUHBI,
OTIpEJICIICHHs] HE3aBUCUMOCTH CIIYyYalWHBIX BEJIUYHH;CBOOOJHO OINEpPUPOBATH
HOHSITUEM MaTeMaTU4eCKOIo OKHMIaHUS Cly4yalHON BEJINYMHBI
(pactipenenieHns1), NPUMEHATH CBOMCTBA MAaTEMAaTHYECKOIO OXKWUJAHUS IpHU
pellleHnu 3a/lady, BBIYUCIATH MaTEMaTHUECKOE OKHUJaHHE OMHOMHAIBHOTO U
r€OMETPUYECKOTO PACIIPENEICHUN;

CBOOOJIHO  ONEpUpOBaTh  MOHATHSMH:  JUCIEPCHUsS,  CTaHAAapTHOE
OTKJIOHCHHE CIIyYalHOW BEJIHWYHUHBI, NPUMEHATH CBOWCTBA JIHCIEPCHUH
CIy4yallHOW BEJHWYMHBI (paclpelesieHus) NpH pPEIIeHUU 3a/1ad, BBIYUCIATH
JUCHEPCHIO U CTaHJAPTHOE OTKIOHEHHE I'€OMETPHUYECKOr0 U OMHOMHUAIBHOIO
pacnpeneneHun.

K xonny 11 kinacca oOyvaromuiicss HAy4UTCS:

BBIYUCIIATh BBIOOPOUHBIE XapaKTEPUCTHKW MO JAaHHOM BBIOOpKE U
OLICHUBATh  XAPAKTEPUCTUKU TE€HEPAJIBbHOM COBOKYIIHOCTH JAaHHBIX 110
BBIOOPOYHBIM ~ XapakTepucTukaM. OIlleHHBAaTh BEPOATHOCTH COOBITHUH |
IIPOBEPATH MPOCTEUIINE CTATUCTUYECKUE TUIOTE3BI, MOJb3YysACh W3YYEHHBIMHU
pacrpeneneHusMH;



IIPUBOAUTH  NPUMEPHI  3aay, MPUBOJAIIMX K  IIOKA3aTEIBHOMY
pacrpeneneHuro, 3ajaad, MNPUBOMAIIMX K HOPMAJbHOMY pacClpeleIeHUIO.
OnepupoBaTh MOHATUAMU: (PYHKLHS TUIOTHOCTH BEPOATHOCTH IMOKA3aTEIBHOIO

pacnpeneneHus, GyHKIMS ~ TUIOTHOCTH ~ BEPOSITHOCTH  HOPMAJILHOTO
pacripeneneHus,  (PyHKIUA  IUIOTHOCTH W CBOWCTBA  HOPMAJIBHOTO
pacrpeneneHus;

onpenensaTh Kod(pPUUUEHT JIMHEWHOM  KOppeasuuu, BBIOOPOUYHBIN
K03 puLreHT KOPPEJIALIIH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/
n

HaumenoBanue
pa3/iesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JuexkTponHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

DneMEeHTHI TEOPHH
rpadoB

CiyqaliHbI€ OIIBITHI,
CITyJaitHbIe COOBITHS U
BEPOSTHOCTH COOBITHIA

Onepanuu Ha
MHOKECTBAMU U
coObITHsAMH. CII0KEHHE
1 YMHOXKCHHE
BEPOSITHOCTEH.
YcnoBHas BEpOSITHOCTb.
He3aBucumbie cOOBITHS

DJIEeMEHTBI
KOMOHMHATOPUKH

Cepun
IIOCJIEJOBATEIbHBIX
HCIIBITAHUU.
Hcnbrtanusa bepHyiu.
Cnydaiinslii BEIOOp U3
KOHEYHOH




COBOKYITHOCTH

CrnyuaiiHble BETMYUHBI

U pacrpe/ieIeHus

14

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3/iesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

3axoH OO0JIBIINX
qucen

OJIEMEHTHI
MaTEMATHYECKON
CTAaTUCTUKH

HenpepsiBHbIE
Cly4aliHbI€ BEJTUYUHBI
(pactipenenenusi),
MOKa3aTeabHOE U
HOPMaJIbHOE
pacnpezeneHus

Pacnpenenenue
ITyaccona

CBs3b MEXIY
CIIy4alHbIMHU
BEJIMYUHAMHU

O060011eHuEe U
CHCTEMAaTHU3aLUs
3HAaHUHU

11

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
[ara uudposeie

n/ Tewa ypoka Bcero Kontpoaruyie TpakTuyeckue U3ydyeHust o0pa3oBaTejibHbIE

I padoThI padoThI pecypebi
I'pad, csa3HbI rpad,
MIPEACTABICHUE https://m.edsoo.ru/DNVFQS
3a4a4U C IOMOIIBIO 1 SRQ
rpada
CreneHb
(BaJICHTHOCTH) https://m.edsoo.ru/UXI4HC
BepiuHeL. [TyTh B 1 LAl
rpade. Llenu v HUKIIBI
I'padsr Ha MIOCKOCTH.

. https://m.edsoo.ru/24XFA50

JHepeBo citydaitHOTO 1 16
AKCIEPUMEHTA
Cnyyalinbie
9KCIIEPUMEHTHI
(OMBITHI) U CTy4aliHbIC https://m.edsoo.ru/JIIN2M7
COOBITHSL. 1 PO
DneMeHTapHbIe
COOBITHSI (MCXOBI)
BepostHocTh 1 https://m.edso0.ru/8S3C8Y

CIIy4aifHOTO COOBITHS.

CML



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/8S3C8YCML

BeposarHoctu
COOBITHIA B OIIBITAX C
PaBHOBO3MOKHBIMH
AJIEMEHTaPHBIMU
COOBITHSIMHA

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

https://m.edsoo.ru/N2R1G2
PJ5

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

https://m.edsoo.ru/183Y3N
KOQ

YcnoBHas
BEPOSTHOCTb.
YMHOKEHUE
BEPOSATHOCTEU.
dopmyiia yCI0BHOU
BEPOSITHOCTH

https://m.edsoo.ru/W5ZFDS
3AA

YcnoBHas
BEpPOSITHOCTb.

https://m.edsoo.ru/ORLGTZ
9K7



https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/ORLGTZ9K7

YMHOXKEHUE
BEPOSATHOCTEM.
®opmysia yCI0BHOM

BEPOSTHOCTH
10 @opmyia MoJIHON https://m.edsoo.ru/UNX09C
BEPOATHOCTHU 5LX
®opmyia baieca.
https://m.edsoo.ru/NYF9VJ
11 He3zaBucumbie
6R6
COOBITHS
Kombunartopuoe
12 MPaBUJIO YMHOKEHHS. https://m.edsoo.ru/BVVFQ
ITepecranoBku u UKKS
(dhakTopuan
13 Yucno coueraHuii. https://m.edsoo.ru/Y15CS8
Tpeyronsruk INackans R20
14 dopmyiia GuHOMA https://m.edsoo.ru/ABSAN
Hrerorona VGJH
KounTtponbHas pabora
Nel: "TI'padmr,
15 BEDOATHOCTI https://m.edsoo.ru/Q3DKA
P ) YADF
MHOKECTBA,
KoMOMHaTopuKa"
bunapubIit
16 CIIyYalHbIN OTBIT https://m.edsoo.ru/lY4T46J

(ucmplTaHue), ycrnex u
Heyaya.

Q6



https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6
https://m.edsoo.ru/IY4T46JQ6

HezaBucumeie
ucneiTanus. Cepust
HE3aBHCUMBIX
HUCIBITAaHUN 10
MEePBOTO ycrexa

Cepust HE3aBUCUMBIX

https://m.edsoo0.ru/Q1KT2Y

17 HUCIBITAHUN 10 ol1U
MEPBOTO yCIexa -
18 Cepusi HE3aBUCUMBIX https://m.edsoo.ru/HIWIZ7F
ucnbITannit bepayim D8
CnyyaitHblii BBIOOD U3
. https://m.edsoo.ru/VCL7PS
19 KOHEYHOU
Uuox
COBOKYITHOCTH
[IpakTuueckas padota
https://m.edso0.ru/NE69MI
20 C UCIIOJIL30BAHUEM 710
ANEKTPOHHBIX TAOJIHUII -
CnyvaiiHasi BeIMYMHA.
Pacnpenenenue
21 BeDOSTHOCTEH https://m.edsoo.ru/SMFB4
P ' W1IM
Huarpamma
pacrpeneneHus
Onepanuu Haj
CIIy4ailHbIMU
https://m.edsoo.ru/C6TDDU
22 BEJIMUMHAMU.
NJ8
ITpumepsl

pacpeneneHui.



https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/C6TDDUNJ8

bunapnas cirydaiinas
BEJINYMHA

23

I'eomerpuueckoe
pacrpeeneHue.
bunomuansHOE
pacrnpeneneHmne

https://m.edsoo.ru/JTT2F54
GL

24

Maremarnueckoe
0’KMJIaHHE CITy4YalHOU
BEJIMYMHBI.
CoBmecTHOE
pacrpeneneHne IByX
CIIy4alHbIX BEJIMYNH

https://m.edsoo.ru/77Z76Y7
KB

25

HesaBucumslie
Cly4aliHbIE
BesMuKrHbI. CBOKCTBA
MaTeMaTH4eCKOTro
OKUJaHUSI.
Maremaruueckoe
OKHJaHue OMHApHOMN
CIIy4aiHOUM BEJIMYHHbI

https://m.edsoo.ru/N9D71J9
PM

26

MaremaTnueckoe
OKHJaHUE
FCOMETPHYECKOI0 U
OMHOMHUAJILHOTO
pacrpeneneHun

https://m.edsoo.ru/C6HWO
BTQQ

27

Hucnepcus u
CTaHJapTHOE

https://m.edsoo.ru/BGX67V
SNV



https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/BGX67VSNV

OTKJIOHCHUC

28

Jucrniepcust OMHAPHOM
CIy4aliHOM BEJIMYMHBI.
CaoiicTBa AucCIIEpCUH

https://m.edsoo.ru/HYZZFP
2Y7

29

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

https://m.edsoo.ru/K52203]
uz2

30

Jucnepcus
OMHOMHAIBHOTO
pacnpeneneHusl.
[IpakTuueckas padota
C UCIIOJIb30BaHUEM
ANEKTPOHHBIX TaOJIHUIL

https://m.edsoo.ru/BOWSY
V6LT

31

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

https://m.edsoo.ru/NSGZU1
L92

32

O06006111EHNE U
CHUCTEMAaTHU3aLU
3HaHUH

https://m.edsoo.ru/K2Y9U5
6JG



https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/K2Y9U56JG

33

Kontponsnas pabora
No2: "McnibiTanust
beprymn.
Crnyuaiinbie
BEJIMYMHBI U
pacnpeneneHus"

https://m.edsoo.ru/EZTQ5A
060

34

O060011eHNEe U
cucreMaTrmni3alusa
3HAHUHI

https://m.edsoo.ru/ZEKKZP
13)

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34



https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J
https://m.edsoo.ru/ZEKKZP13J

11 KJIACC

Ne KosnuuyectBo yacos
DJIeKTPOHHbIE
Mara uupposeie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bcero HU3yUYeHus! o0pa3oBaTe/bHbIE
/ padoThI padoTsbI
0 pecypcsbl
Hepasencro YeOniena.
1 Teopema YeobsbImiena. 1 https://m.edsoo.ru/E25IPS7
Teopema bepnyninu. 3akoH YZ
OOJIBIITUX YHCETT
Hepasencrso YeOniesa.
5 Teopema UeobbIena. 1 https://m.edso0.ru/84DPQ
Teopema bepnaymu. 3akoH Y5U5
OOJIBIINX YUCE
Hepasencto Ueobriiena.
Teopema UeoObIena. https://m.edso0.ru/795RTY
3 1
Teopema bepnaymu. 3akoH VP7
OOJIBIINX YUCE
4 Br16opounbIit MeTOT 1 https://m.edsoo.ru/T3HDIU
HUCCIIe0BaHuM 6R5
[IpakTuueckas pabota c
https://m.edsoo.ru/79181HP
5 HCII0JIb30BaHUEM 1 Hp
AIIEKTPOHHBIX TAOJIHUIL —
5 I'enepanpHas 1 https://m.edso0.ru/1234058
COBOKYITHOCTb U CITydaiiHasi PN



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/I234058PN

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

I'enepanbpHas
COBOKYITHOCTb U CITydaiiHast
BbIOOpKA. 3HAKOMCTBO C

BBIOOPOYHBIMU
7 XapaKTepUCTUKAMMU. https://m.edsoo.ru/UFS5L
OrneHka cpeiHero u UWZX
JMCIIEPCUH TEeHEPATBHON
COBOKYITHOCTH C ITOMOIIIBIO
BBIOOPOYHBIX
XapaKTEPUCTHUK
8 OueHuBaHue BEpOATHOCTEM https://m.edsoo.ru/ZP168P
COOBITHH TIO BRIOOPKE THI
Craructuueckas runoresa.
IIpoBepka nmpoctenmx
9 FHITOTES ¢ TOMOIIBIO https://m.edsoo.ru/AN2N5
N VOR1
CBOWCTB U3y4EHHBIX
pacrpeneneHun
10 CraThcTuueckas THIIoTe3a. https://m.edsoo.ru/6VQ7W

[IpoBepka npocrenmumx

ZS6U



https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/UFS5LUWZX
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/6VQ7WZS6U

TUIIOTE3 C IOMOIIBIO
CBOMCTB N3y4E€HHBIX
pacrpeeneHuit

[IpakTuyeckas pabora c

https://m.edsoo.ru/ASK0OD

11 KCMOJIb30BAHUEM EFOW

ANEKTPOHHBIX TAOIHUIL

[Tpumeps! HETPEPBHIBHBIX
12 CIy4alHbIX BEJIMYHH. https://m.edsoo.ru/R7UJAF

@yHKIUSA [TIOTHOCTH 3E7

BEPOSTHOCTH

PaBHOMepHOE

pacnpenenenue. [Ipumepsr
13 3a7a4, MPUBOISAIINX K https://m.edsoo.ru/TBYPV

IMOKa3aTEeIbHOMY U K VI6N

HOPMaJIbHOMY

pacnpeneneHusm

OyHKIHUS JIOTHOCTH

BEPOSITHOCTH https://m.edsoo.ru/0TSV4N
14

I0Ka3aTeJIbHOrO 5GH

pacnpezeneHus

OyHKIUS MJIOTHOCTH

https://m.edsoo.ru/3BEDF3

15 BEPOSTHOCTH HOPMAJILHOTO PKL

pacnpeeneHus

[TocnenoBarenbHOCTh

8 https://m.edsoo.ru/D45HU

16 OJIMHOYHBIX HE3aBUCUMBIX

coObiTuil. [Ipumep 3agaumn,

B3GM



https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/0TSV4N5GH
https://m.edsoo.ru/0TSV4N5GH
https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/D45HUB3GM

IIPUBOIALIEHN K
pacnpenenenuto Ilyaccona

[IpakTuyeckas pabora c

https://m.edsoo.ru/6 XKX4

17
HUCIIOJIE30BaHUEM ZT1F
AJIEKTPOHHBIX TAOJIUIL -
KoBapuanus ns
pu HILABYE https://m.edsoo.ru/CLXUT
18 | ciy4aifHBIX BETHYHH. CA37
Koadpunument xoppensuuu
19 CoBMecCTHBIE HAOTIOACHUS https://m.edsoo.ru/HROCO
JBYX BEJIMYUH POZ9
Br16opounsrit https://m.edso0.ru/SL2HP
20
K03 UIIMEHT Koppesuun VEAB
Paznuuue mexmy
21 JIMHEHHOM CBS3BIO U https://m.edsoo.ru/DQ77B
MPUYHUHHO-CIIEICTBEHHON BBIP
CBSI3BIO
. https://m.edsoo.ru/F2NT3R
22 Jluneiinas perpeccus G
[IpakTrueckas padoTa ¢
https://m.edsoo.ru/I9LGE6
23 HCIIOJIb30BAHUEM B45
ANEKTPOHHBIX TAOJIHUIT T
[IpencraBneHue JaHHBIX C
24 IMOMOIIILIO TaOJIUIT U https://m.edsoo.ru/JHOWU
JuarpammM, omnucareiabHast M6V3
CTAaTHUCTHUKA
25 OIBITHI C https://m.edsoo.ru/XLU9T



https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/HR0COPOZ9
https://m.edsoo.ru/HR0COPOZ9
https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/DQ77BBBIP
https://m.edsoo.ru/DQ77BBBIP
https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/JHOWUM6V3
https://m.edsoo.ru/JHOWUM6V3
https://m.edsoo.ru/XLU9T8DVR

PaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMU
COOBITUSIMH

8DVR

Brrunciienue BeposATHOCTER

https://m.edso0.ru/661M9l

26 | coObITHil C MPUMEHEHHEM YR
hopmy
Brrunciienue BeposATHOCTEN
COOBITHI ¢ IPUMEHEHUEM
97 rpaduyecKux METO/I0B: https://m.edsoo.ru/2WSLL
KOOpAWHATHAaA IpsMasdt, MRF6
JiepeBo, 1uarpaMmma
Ditnepa
Cny4aliHble BEJIMYUHBI U https://m.edso0.ru/CVIY1C
28
pacnpeneneHus QSA
Maremarnueckoe
.. https://m.edso0.ru/FQJOJ9
29 OKHMJIaHHUE CITy4alHOU
KXY
BEJTUYHMHBI
Maremaruueckoe
.. https://m.edsoo.ru/2YXDF
30 OKHMJIaHHUE CITy4alHOU
L4PS
BEJTUYHMHBI
KonTponbHas pabora:
31 "BenosTHOCTE I https://m.edsoo.ru/WS1IL
POTHO® A3U8
CTaTHCTUKA
Brruucnenue BeposiTHOCTEM
. https://m.edsoo.ru/MFOY8
32 | coObITuil ¢ MPUMEHEHUEM

¢dopmyn U rpadprUEcKuX

KOZ7



https://m.edsoo.ru/XLU9T8DVR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/2YXDFL4PS
https://m.edsoo.ru/2YXDFL4PS
https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/MFOY8KOZ7
https://m.edsoo.ru/MFOY8KOZ7

METOJI0B

33

Brrunciienue BepoaTHOCTEN
COOBITHH ¢ IPUMEHEHHEM
dbopmyit u rpadUIeCKUX
METOJIOB

https://m.edsoo.ru/YI8RD8
ASM

34

CrnyuaiiHple BEIMYUHBI U
pacipeneneHus.
Maremarnueckoe
0’KMJIaHHUE CITy4yalHOU
BEJIMYNHBI

https://m.edsoo.ru/SNAA4
YLRK

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34



https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/8NAA4YLRK
https://m.edsoo.ru/8NAA4YLRK




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Konx nposepsiemoro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeJik

pe3yJabTara 0011ero o6pa3oBaHus
6 Teopust BEeposITHOCTEW U CTaTHCTHKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.2 OnepupoBaTh MOHATUSIMU: CpellHEee apudMeTuueckoe, MeanaHa, Haubosbiiee, H
MacCHBa YHCIIOBBIX JTAaHHBIX
OnepupoBaTh MOHATUSIMU: CIy4alHBIM SKCIEPUMEHT (OMBIT) U ciy4ailHoe coOl
6.3 (’MIeMeHTapHBIH HMCXOJ) CIYYailHOTO OTbITa; HAXOAWTh BEPOATHOCTH B OI
' CITyJallHBIMU COOBITHSIMU, HAXOJIUTh W CPaBHUBATh BEPOSTHOCTH COOBITHI
IKCIIEPUMEHTAX
Haxomute u ¢dopmynupoBarh coOOBITHS: IepecedeHre U OObeIUHEHUe |
6.4 MPOTUBOTIONIOKHOE JAaHHOMY COOBITHIO; TIOJB30BAThCS JAUarpaMMaMu iiie
BEPOSITHOCTEH MPH pelIeHUH 3a1a4
6.5 OnepupoBaTh MOHATHSAMH: YCIOBHAs BEPOSITHOCTb, HE3aBHCUMBIE COOBITHS
' MOMOIIBIO TPABIJIa YMHOYKEHHUSI, C TIOMOIIIBIO JIepeBa CIy4aitHOTO OTbITa
6.6 [IpuMeHSITh KOMOMHATOPHOE MPABWIIO YMHOXKECHHUS MPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATHSAMH: HCIBITAaHHE, HE3aBUCUMBIE HCIBITAHUS, CEpUs HC
6.7 HaXOJWUTb BEPOSITHOCTH COOBITUH B CEPUM HE3aBHCUMBIX HCHBITAHUN [0
BEPOSITHOCTH COOBITHI B cepuH UctibiTanuii beprymiu
6.8 OnepupoBaTh MOHATUAMU: CllydaiiHas BEIMYMHA, paclpe/iesieHue BEPOITHOCTEMH,
11 KUIIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE pPe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTeJibl
NpoBepsieMoro
0011ero oopazoBaHus
pe3yJibTara
5 Teopus BeposiTHOCTEH U CTaTUCTUKA
5.1 CpaBHUBATh BEPOATHOCTH 3HAUYCHUH CITyJaifHOW BEJMYMHBITO PACIIPEACICHHUIO HIII
OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO OXHAAHUS, TMPUBOJAUTH TIPUME[
5.2 MaTeMaTHYeCKOe OKUIAHHE CIydyallHOW BETWYMHBI, HAXOJIUTh MaTeMaTHUecCH
pacnpeeneHuo
5.3 Nmets ipenicTaBieHne o 3aK0He OOJBIINX YHCET
5.4 Nmets npencraBieHre 0 HOpMaIbHOM paclpeaesieHun




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KUIIACC
Kon IIpoBepsiemMblii 31eMeHT COePKAHUSA
6 Teopust BEeposSITHOCTEW U CTaTHCTUKA
6.1 [IpencraBnenne IaHHBIX C TOMOMIBI0 Tabmum W auarpamMm. CpenHee apu]MeTHUECKO
' HauMEHbIIIee 3HaUeHUs, pa3Max, TUCIEePCHs U CTaHJApPTHOE OTKJIOHEHNE YHCIOBBIX HA0OPOB
CrnyyaiiHble 3KCTIEpUMEHTHI (OIBITHI) U CIIydaliHble COOBITHSA. DJIEMEHTapHbIE COOBITUSI (MCXO/T
6.2 coObITHs. BAM30CTh 4YacCTOTHIM BEPOSITHOCTU COObITHH. CiydaiiHble ONBITHI C PABHOBO
coObITUSIMU. BEposTHOCTH COOBITHII B OIBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHS
6.3 Onepanuu Haj CO6I)ITI/£$IMI/IZ nepecedeHne, oO0beIUHEHNE, TTPOTUBOIIOIOXKHbBIE COOBITHS. [IF
CIIOEHHSI BEPOSITHOCTEH
6.4 VYcnoBHas BEPOATHOCTb. Y MHOXKEHUE BEPOSATHOCTEN. JlepeBo cilydalHOro skcriepuMeHTa. D¢
' HesaBucumble coObITUS
6.5 Kom6unatopHoe npasumiio ymHoxkeHus. [lepectanoBku u ¢gaxtopuan. Yuciao coueranuit. Tpe
' ounoma Herotona
6.6 bunapHbBIi cy4yaiiHBIN ONBIT (MCTIBITAHKE), YeIieX U Heyaada. HesaBucumple ucnbitanus. Cey
' 110 TiepBoro ycrexa. Cepusi HE3aBUCUMBbIX UCTIbITaHUN bepHyinu
6.7 Cnyuaiinas BennunHa. Pactipenenenue BepositHocTe. Jlnarpamma pacnpenenenus. [Ipumepsr
' reoMeTpruecKoer OMHOMHAIIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
YuciioBble XapaKTEPUCTUKU CIy4YalHbBIX BEJIUYMH: MAaTEMATHUECKOE OKUJAHUE, JUCTIEPCH
51 [IpuMepsl nNpUMEHEHHS MaTEMaTUYECKOTO OXHUJAHWA, B TOM 4YHCIE€ B 3ajaydax
' Matematuueckoe oxuaaHue OWHApPHOW cly4dailHOM BeIMYMHBL MareMaTH4ecKoe O3
BEJIMYMH. MaTeMaTn4eckoe 0KUJaHUE U JUCTIEPCUsi TEOMETPUYECKOTO U OMHOMUATBHOTO
5.2 3aKkoH OOJIBIINMX YUCET U €r0 poJib B HayKe, MpUpoje U ob1ecTBe. BeiOopouHbIit MeTOT HC
5.3 [Ipumepbl HENpepbIBHBIX ClIy4alHbIX BeMWYMH. [IoOHATHE O IUIOTHOCTH paclpereiieH
' HOpMaJIbHOMY pacnpezeneHuto. [TonsaTie o0 HopMaaTbHOM pacipenesIeHuN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA30OBAHUS

Konx nposepsiemoro
TpeOoBaHMS

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHUsI OCHQ
NporpamMmbl cpeaHero 00uero 0opa3oBaHus

Bnagenue MeronamMu 10Ka3aTenabCTB, aJrOpUTMaMU pELICHUS 3aj1ady;

ONEpHPOBATh  IOHATHUAMU: OIPEACICHHUE, aKCHOMa, TEOpeMa, CIE.C
JI0Ka3aTeNbCTBO, PAaBHOCWIIbHBIE (OPMYIMPOBKU; MPUMEHITh HX; YMEHHE
IPOTUBOIIOJIOKHOE YTBEP)KICHHE, IPUBOJUTH MPUMEPHl U  KOHTPIPHU
MaTeMaTHYeCKOM MHAYKIUHU; MPOBOAUTH JI0KA3aTEJIbHBIE PACCYKICHUS IIpI
JIOTUYECKYIO NMPAaBUIIBHOCTh PACCYX/IECHUN; YMEHHE ONEPUPOBATH MOHATHSIMH
oTepaluy HaJ MHOKECTBaMU; YMEHHE HCIO0JIb30BaTh TEOPETHUKO-MHOKECTB
peaIbHBIX MPOLIECCOB W SBJICHUM U MPHU pElIeHWH 3a7ady, B TOM YHUCIE U3
YMEHHME OIEepUpOBaTh MOHATUSMU: Tpad, CBA3HBIN Tpad, AepeBo, LMKII,

3a/1aBaTh U OMUCHIBATh rpadbl pa3IMYHBIMU CIOCOOAMU; UCII0JIb30BATh Ipadt

YMeHue onepupoBaTh MOHATHSAMH: HATYpajJbHOE YMCIIO, LIEJI0€ YHUCIO, CT¢
KOpPEHb HATypajJbHOH CTENEeHM, CTENEHb C pPalUOHAIBHBIM IOKa3aTelieM,
nokasaresiem, JIorapugm 4ucia, CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOIC
palMOHATIbHOE YHCIIO, HMppalOHaIbHOE YHCIO, MHOXECTBa HaTypaJbH
JNEHCTBUTENBHBIX YHCEN; YMEHUE HCIOJIb30BaTh MPU3HAKU JAECTUMOCTH, HAU
HauMeHblIee oOllee KpaTHOe, anroputMm EBKkiuaa mpu pelieHuu 3ajaad;
MO3UIIMOHHBIMH CHUCTEMAaMU CUHWCJICHUS;, YMEHHUE BBHINOJHATH BBIUKCICHHE
BBIPXKEHUI CO CTENeHsIMHU U Jiorapudmamu, mpeodpazoBanus JpoOHO-paIio
OTepUPOBaTh MOHATUSAMU: TOCIEAOBATEIBHOCTh, apUpMETHUecKas II
nporpeccusi,  OeCKOHEYHO  yObIBaromass  reoMeTpuyeckas  Mporpe
MOCIIEZIOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBI0 PEKYPPEHTHBIX (GOPMYIT; yMe
KOMIUIEKCHOE YHCIIO0, COMPsDKEHHBIE KOMILUIEKCHBIE YHWCIIA, MOAYIb W apr
dopMa 3amucu KOMIUIEKCHBIX YHCeNl (FeoMeTpudeckas, TPUrOHOMETPHUECK
OPOU3BOJIUTh  apudMeTHdecKue JEeUCTBUS C  KOMIUIEKCHBIMU — YHCIT
UCIIOJIb30BAaHUSl KOMILUIEKCHBIX YHCEN; ONEePUPOBATh MOHSATUSMHU: MaTpPHII
MaTpPHUIIbI, FEOMETPUYECKHUI CMBICIT ONIPEACTUTENS

YMmenue ONCpUpOBaTh IMOHATUAMHU: pPALUOHAIBHBIC, HWPpPALNUOHAIBHBIC,
J'IOl"apI/I(l)MI/I‘leCKI/Ie, TPUTOHOMCTPUYCCKHUEC YPABHCHUSA U HCPABCHCTBA, UX CI
IMOHATHUAMU:. TOXIACCTBO, TOXKICCTBCHHOC Hpe06pa30BaHHe, YPaBHCHUEC, HCP¢
U HCPABCHCTB, PABHOCHUJIIBHOCTb ypaBHeHPIfI, HCPAaBCHCTB U CHUCTCM;
HEPAaBCHCTBA U CUCTEMEI C ITIOMOIIBIO PA3JIMIHBIX HpI/IéMOB; peuiaTh YpaBHCH
napamMeTpoM, MPUMCHATb YpPaBHCHHA, HCPABCHCTBA, UX CHUCTCMBbI JJISI PCIHIC]




3aa4 U3 Pa3UYHBIX 00JacTell HAYKH U PeabHOM JKU3HU

YMeHue omnepupoBaTh IMOHATUAMHU: (QYHKIHUS, UYETHOCTh (YHKIIHH,
OTPaHUYECHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (pyHKIHH
3HaYeHUs1 (QYHKIHUU Ha MPOMEXKYTKE, HempepbiBHAA (DYHKIUS, aCUMIITOTHI
BTOpasi MPOM3BOJIHAS (PYHKIIUH, TEOMETPUYECKHA M (PU3HMUECKUI CMBICI T
OTIpE/ICNEHHBIA HWHTETPA;, yMEHHE HAaXOAWTh AaCHMIITOTHI rpaduka ¢y
IPOM3BOJIHBIE CYMMBI, TIPOU3BEJICHHS, YAacCTHOTO M KOMIIO3WIHMU (yH
KacaTeJIbHON K rpaduky (QyHKUMU; YMEHHE HaXOIUTh IMPOU3BOJHBIC 3JIEV
UCIIOJIb30BaTh MPOU3BOJHYIO Il HCCieNoBaHUS (YHKIUH, HAXOIUTh |
3HaueHUs (QYHKUUN; CTPOUTH I'padUKHM MHOTOWIEHOB C MCIIOJIb30BAHUEM
aHaJIM3a; MIPUMEHATH MPOU3BOHYIO JJI HaXO0KJICHHS HAWIY4dIIEro PelICHUs
COLIMAJIbHO-3KOHOMMUYECKUX U (PU3MYECKUX 337ayax; HaXOJUTh IUIOIIATU ¥
WHTETpalIa; MPUBOJUTH MPUMEPHl MATEMAaTHYECKOTO MOJEINPOBAHUSA C IIC

YpaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMH: Tpaduk ¢GyHKIUH, oOpaTHas QyHK:
auHeMHass GQyHKUMS, KBagpaTuyHass (QYHKIMS, palvoHalbHas (YHK
TpUroHoMeTpuueckue (QyHKIUU, oOpaTHbBIE TpUTOHOMETpUYecKue ¢
norapupmudeckas  (QyHKIMH; yMEHHE CTPOUTh TpadUKHd  HU3YYCHH
npeobOpa3zoBanus rpadukoB (yHKIHH, UCTIOJIb30BaTh TpaUKU I U3yUCHHU:
IpU pelIeHUM 3aJad U3 ApYrux y4eOHbIX MPEAMETOB U 3aJau U3 PeabHOH »
3aBUCUMOCTH MEX/y BEIMYMHAMU; UCIOJIb30BaTh CBOMCTBA U rpaduku PyHK
HEpaBEHCTB M 3aJauy ¢ MapaMeTpaMy; U300paxkaTh HAa KOOPAMHATHOMN IIJIC
yYpaBHEHUH, HEPABEHCTB U X CUCTEM

YMeHue pemiath TEKCTOBbIE 3a/layd Pa3HbIX TUMOB (B TOM YHCIE Ha II
NIBUXKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYI, HAJIOTH, 3a/laud U3 OO0
ceMEHBIMU (PMHAHCAMH); COCTABIIATH BBHIPAKEHUS, YPAaBHEHUS, HEPABCHCTBR
3a/lauM, MCCIEAO0BaTh IMOJYYEHHOE pEIIeHHEe W OLEHUBATh MPaBAOMNOI0(
MOJIETUPOBATh peajbHble CUTyallMd Ha $3bIKE MAaTEMaTHUKH; COCTAaBIIS
HEPABEHCTBA M MX CHUCTEMBI M0 YCJIOBHIO 3aJauH, UCCIEI0BATh MOCTPOCHHE
anmnapara airedpbl, HHTEPIPETHPOBATH MMOJTYUYECHHBIH pe3ylbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apupMeTHYecKoe, MeauaHa,
3Ha4YeHHUs, pa3Max, JUCIEPCHs, CTaHAAPTHOE OTKIOHEHHWE YHUCIIOBOTO

UHTEPIpeTHpOBaTh HMHGPOPMAlMIO, MPEJCTABICHHYI0O B Tabmumax, E
OTPaXKalollyl0 CBOMCTBA pPEAJIbHBIX IPOLIECCOB M SIBJICHUI; IMPEACTaBIAT
TabJaMIl M AMarpamm; UCCieloBaTh CTaTUCTUYECKUE TaHHbBIE, B TOM YHCIE
METOJIOB M JJIEKTPOHHBIX CPEACTB; rpaduyecku HCClIe0BaTh COBMECTHE
JyarpaMM pacCeuBaHus U JIMHENHON perpeccun

YMmenue OINCpHUpPOBATh IMOHATUAMM! CJ'Iy‘-IB.fIHBIfI OIIBIT U CJ'Iy‘-IElﬁHOC COOBIT




COOBITUS; YMEHHE BBIYHCIATH BEPOATHOCTH C HCIOJIB30BAHHUEM Tpadur
(OpMyIBI CIIOKEHUSI U YMHOXKEHHUSI BEPOSATHOCTEH, (POPMYIy IOIHON BEpo:
KOMOUHATOpHBIE (DaKThl U (HOPMYIIBI; OLIEHUBATH BEPOSTHOCTH PEATBHBIX CC
NOHATHUSIMH: CITydaiiHasi BEJIMYUHA, paclpe/ieiecHue BEPOSATHOCTEH, MaTeMaTH
¥ CTaHJAPTHOE OTKJIOHEHUE CIy4ailiHOH BETUYMHBI, QYHKIIUU pacIIpe/IeIICHU:
IIOKA3aTeIbHOTO W HOPMAJIBHOTO PACHPEAEICHHUM; YMEHHE MCIHOJIb3C
pacmipenieieHuil Ul pelieHus 3a/1ad; 3HAaKOMCTBO C TOHSATHSIMHU: 3aKO
BHIOOPOUYHBIX HCCJCIOBAaHUN; YMEHHE MPHUBOIUTH TPUMEPHI TPOSIBICHHUS
NPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE OIEPHUPOBATH MOHSATHSIM
YHCIIO0 COYETaHWH, YHCIIO TIepeCcTaHOBOK; OmHOM HbI0TOHA; yMeHHe MpUMEH
paccyKIeHHs JUIi PEIIeHHWs 3a/ad; OIICHWBAaTh BEPOSTHOCTH PEaE
BEPOSTHOCTHYIO MOJIENTb 1 HHTEPIIPETUPOBATD MOJTYYEHHBIN PE3yIIbTaT

YMeHne onepupoBaTh MOHATHAMH: TOYKA, MPsAMAas, IMIOCKOCTh, MPOCTPAHC
yTi1a, IWIOCKUH YroJl, ABYIPAHHBIA YTOJI, TPEXTPAHHBIN YIrOJI, CKPEIIUBAFOIIY
U TEpPHEeHIUKYISIPHOCTh MPSIMBIX M IJIOCKOCTEM, YroJl MEXKIy MHpPSIMBIN
IJIOCKOCTBIO, YIOJI MEKIY IUIOCKOCTSMH, PACCTOSHHUE OT TOYKH JO IIJI
MPSIMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSMHM; YMEHHUE HCIIOIb30BATH IIPH
(GaxkThl ¥ TEOpeMBbl IUNIAHUMETPUH; YMEHHE OLEHHBATH pa3Mepbl OOBEKTOB (
MaTEMaTUYECKHE MOJEIN C MOMOLIbI0 F€OMETPUYECKUX TMOHATHA U BEJINYH
IIPAKTUYECKHE 3a]1a4H
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YMeHne ornepupoBaTh TMOHATHSAMH: IUIOMIAAL (GUTYpPBI, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, CEUYEHHE MHOTOTPaHHHMKA, KyO, Mapajuielienune], MpH
MOBEPXHOCTh BpAIlleHHs], IMIMHAP, KOHYC, Imap, cdepa, mmiomanb coh
NUPaMUJIbI, TIPU3MBI, KOHYCa, IHJIUHAPA, 00BEM Kyba, MPSIMOYTOJIBHOTO T
NPU3MBI, IIWIHHIPA, KOHYCA, Iapa, pa3BéPTKa MOBEPXHOCTH, CCUCHHS KOHYC
OCH WJIM OCHOBAHHIO, CEYCHHUE IIapa, TUIOCKOCTh, Kacatomiasicss chepbl, IHITUE
CeueHHEe MHOTOTPaHHUKA, N300paKaTh MHOTOTPAHHUKH, (QUTYPHI U TIOBEPXHC
TOM YHUCJIE C TMOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMCHUE NMPHMEHSTH CBOM
CaMOCTOSTEILHO (POPMYIIUPOBAThH OTPEICICHUS N3Y4aeMbIX (UTYp, BBIJIBHI
NpU3HAKaX TEOMETPUYECKUX (UTyp, OOOCHOBBIBATH WJIM OIPOBEPraT
Kiaccupukanuo (QUryp 1O Ppa3IUYHBIM IPU3HAKAM, BBINOJHATH HEO
TIOCTPOCHHS
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YMeHue onepupoBaTh MOHSATHAMM: IBM)KEHHE B MPOCTPAHCTBE, Mapaliellb
IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue Mo100us,

pacrio3HaBaTh paBHble W TOAOOHBIE (UIYpbl, B TOM 4HCIE€ B IPUPO]
UCIOJIb30BaTh I€OMETPUYECKUE OTHOLICHHS MPU PELICHWU 337a4; HAXOAUT
(nuHa, yroj, momaab, o0bEM) MpH pPEHICHUH 33734 U3 JPYrUX Y4eOHBHI
KHU3HU; yYMEHHE BBIYUCIATH TI'€OMETPUYECKHE BEIUYMHBI (JUIMHA, YroJ,
MIOBEPXHOCTH), HCHOJIb3YSl HM3y4eHHBbIE (OPMYJbl W METOJbl, B TOM Ul




NUpaMHU/IBI, IPU3MBI, KOHYCa, IHIIMHIPA, IUI0Mab chepsl; 00bEM Kyba, mpsm
NUPaMUIbL, IPU3MBI, LWIMHJIPA, KOHYCA, 111apa; YMEHUE HAXOAUTh OTHOLIEHUE

12

YMeHHe onepupoBaTh MOHATHAMH: NPSAMOYIOJIbHAS CHUCTEMa KOOPIMHAT,
KOOPJMHATHI BEKTOPAa, CyMMa BEKTOPOB, IPOU3BEICHHUE BEKTOPA HA YUCIIO, P2
CKaJsIpHOE IIPOU3BEIEHUE, BEKTOPHOE IIPOU3BEAEHUE, YrOJl MEXKIY BEKTO
BEKTOPHBI M KOOPAMHATHBIA METOJ I PEIICHUS IE€OMETPUYECKUX 3¢

IIPEAMETOB

13

YMeHune BI)I6I/IpaTB HOI[XO)I?[HIPI?I MCTOA MJIA PCIICHHA 3aaa4ud, IMOHUMaHH
HN3YUCHHUH NPUPOJHBIX H O6HIGCTBCHHI)IX mpouccCcoB u HBHGHHﬁ; YMCHHU
3aKOHOB MAaTCMAaTUKHU B UCKYCCTBC, YMCHUC IMMPUBOJUTE NPUMEPLI MATCMATH®

Y MAPOBOM MAaTeMaTH4eCKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMbBIX HA

EI'D ITIO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Hucna v BBIYUCIEHUS
1.1 Harypanenblie u nensie uyncna. [Ipu3Haky JenMMoCTy HEIbIX YUCE
1.2 Parnmonanbubie ynciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, IMPOLIEHTHI, OECKOHEYHBIE TIep
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JlelicTBus ¢ apupMeTHIeCKUMU KOPHAMU
1.4 Crenens c 1enbIM nokazareneM. CTeneHb ¢ pallMoOHaIbHBIM Moka3aTeneM. CBONCTBA CTEICH
1.5 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC YHC
1.6 Jlorapudm yucna. JlecaTnyHblie U HaTypaibHbIE JOrapu(Mbl
17 JeiicTBuTenpHble yucna. Apudmernyeckue omepanuu ¢ JAeUCTBUTENbHBIMU duciaamu. [
' MIpaBHJIa OKPYTJICHUS, TPUKHJIKA W OIIEHKA Pe3yJIbTaTa BRIYUCICHUI
1.8 [IpeobpazoBanue BhIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenble u 1poOHO-palIOHaTbHBIE YPABHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuroHomeTpuueckre ypaBHEHUs
2.4 [TokazarenbHbie U JorapupMUUecKre ypaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppaumonanbHble HEPABEHCTBA
2.7 [TokazarenbHble U orapupMudYecKie HEpaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuna cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTenb MaTpuLbl
3 OyHKIMH U TpaduKu
31 Oynkius, crnocoObl 3amanus ¢(yHkumu. I'paduk ¢yHkumu. B3aumuo oOpaTHble (yHK
' ¢ynkuuu. [lepuoanueckue GyHkumun
OOGnacte ompeneneHuss U MHOXecTBO 3HaueHMH QyHkumu. Hymu dyaxmum. ITpome
3.2 IIpoMexyTKM MOHOTOHHOCTH (YHKIUH. MakCUMyMbl 1 MUHUMYMbI QyHKIMH. Hanbonbrn
(YHKIMHU HAa IPOMEXKYTKE
33 CreneHHas QyHKIMS ¢ HATypaJIbHBIM U LIeJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. Co

CTCIICHHU




3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toxa3zaTtenpHas u norapudmuyeckas GyHKINUN, UX CBOWCTBA U TPaPUKH
3.6 Touku pa3psiBa. ACUMITOTHI rpadukoB GyHKIMH. CBOHCTBA (PYHKIMIA, HETIPEPHIBHBIX HA 01
3.7 IlocinenoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 Apudpmernueckas 1 reoMeTpudeckas nporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (YHKITHI
5 [IpumeHeHue Mpou3BOIHOM K HCCIIEOBaHUIO (PYHKIIMA HA MOHOTOHHOCTh M 3KCTPEMYMBI. |
4. HAaMMEHBIIETO 3Ha4eHUsl (YHKIIMH Ha OTPE3Ke
4.3 [TepBooOpaznas. MuTterpan
5) MHoxecTBa 1 JIOTUKa
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBaMu. J{narpamMmsl Oitsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHasi CTAaTUCTHKA
6.2 BepostHoCcTh
6.3 Kom6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble M TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v NOBEpXHOCTU BpalCHUS
7.5 Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
MartemaTudeckas BepTukaab. 10—11 knacchl. Yriy61€HHBINM YPOBEHbD.
Y4eOHHUK 110 BEPOATHOCTH U CTAaTUCTHUKeE /11 PU3UKO-MaTeMAaTHUIECKUX
kJsiaccoB / U.P. Beicoukui, U.B. Amenko: nox pea. U.B. AmeHko. - MockBa:
[IpocBemienue, 2026.

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
Marematuueckas BepTukaib. 10—11 kmaccbl. YTiryOn€HHBIN YPOBEHb.
VY4eOHUK MO BEPOSITHOCTH U CTATUCTUKE NIl (PU3UKO-MATEMATHYECKUX
kiaccoB / W.P. Beiconkuii, M.B. SAmenko: mox pexa. M.B. Smenko. - Mocksa:
IIpocsemenue, 2026.

E. A. bynumoBuuy, B. A. bynbiues.
Marematuka. BepostHocTh U cTaTucTuka : 10-if kacc : 6a30BbIN U
yrayoJIE€HHBIM YPOBHU : yueOHoe mocodue — Mocksa : [Ipocsemenue, 2023.
TkauéBa Mapus BiagumupoBHa.
BepositHocTh 1 cTatucTuka: 10—11-e knacchl: yriyOnEéHHBIA YPOBEHb:
3aJlayHuK : yueOHOe mocobue, pa3pab0TaHHOE B KOMIUIEKTE ¢ y4eOHUKaMuU
bynumosuua E. A., bBynerueBa B. A. «MatemaTtuka. BeposTHOCTD U
cratuctuka. 10 kimacc. YriuyonéHHbIN ypoBeHbY, «MaTtemaTruka. BeposTHOCTH
u ctatuctuka. 11 kimacc. YrioyOnéHHBINH ypOBEHBY.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

* http://fipi.ru/ (caiit DUIIN);

* http://school-collection.edu.ru/

* https://resh.edu.ru/

* https://ps.1sept.ru/ (caiit razetsl «IlepBoe cEHTAOPI»);

* http://school-collection.edu.ru/

* http://ilib.mccme.ru/ (nHTEpHET-O0MOIMOTEKA caiiTa MOCKOBCKOTO IIEHTpa

HEMPEPHIBHOTO MATEMaTUYECKOr0 00pa3oBaHusl);



* http://etudes.ru (MaTemaTUyeCKHUE ITIO/bI);

* http://kvant.mccme.ru/ (Hay4YHO-IOMYISPHBIA (PU3UKO- MAaTEMATUUECKUI
KypHan «KBaHT»);

* http://lib.mexmat.ru/books/3275 (anextponHas 6ubamorexa MOCKOBCKOT0

rocygapCTBCHHOIO YHUBCPCUTCTA
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