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MNOACHUTEJIBHASA 3AIIMCKA

VYueOHblii Kypc «BeposSTHOCTP M CTAaTUCTHKA» YIIyOJEHHOTO YPOBHS  SIBISETCS
IPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriyOJIE€HHOTO ypOBHS Ha YPOBHE
cpeaHero oomiero o6Opa3zoBaHMsA. YUeOHbI Kypc mpeAHa3HadeH Uil (OpMUpOBaHUS Y
00y4aroImuxcst CTaTUCTUYECKOM KyJlbTypbl M IOHMMAaHHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA ISl U3yYCHHs CIyYailHbIX COOBITHH, BEJIMYWH U TPOILIECCOB.
ITpn n3yuenun kypca oOoramaroTcsi MPeACTaBICHUS OOy4YaIOIIUXCS O METOJaX HCCIIETOBAHUS
U3MEHUYMBOTO MHpA, Pa3BUBAETCA MOHUMAHHWE 3HAYMMOCTH M OOIIHOCTM MaTeMaTHYeCKUX
METOJOB IO3HAaHHUA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOI'O
MUPOBO33pEHUSI.

Copnepxanue yueOHOrO Kypca HAIpaBiIeHO Ha 3aKpelUIeHHE 3HAHUHM, MOJTYyYEHHBIX IpU
U3yYEHHH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHus, U Ha pa3BUTHE IPEICTABICHUN O
CIIy4alHBIX BEJIMYMHAX U B3aUMOCBSA3SX MEKIY HUMH Ha BaXXHBIX IIPUMEpaX, CEO)KEThI KOTOPBIX
NIOYEPIIHYTHI U3 OKpYJKalolIero Mupa. B pesynbrare y o0ydaromuxcs 10JKHO chOPMHUPOBATHCS
npefCTaBiIeHne O Haubojee YHOTPeOMTENBHBIX W OOIMMX MaTeMaTHYECKHUX MOJEIsX,
UCMOJNb3YEMBbIX /Il ONUCAaHMA AHTPOIOMETPUYECKUX M JAeMOorpaduyeckux BeIUYMH,
HOrPEIIHOCTe B  pPa3jMUHble poJa H3MEPEHUAX, MJIUTEIBHOCTH O€30TKa3HOM paboThl
TEXHUYECKUX YCTPOWCTB, XApAaKTEPUCTHK MAaCCOBBIX SIBICHMHA M TIPOLECCOB B OOIIECTBE.
VY4eOHbIll Kypc sBisieTcs 0a30il A7 OCBOCHHS BEPOSATHOCTHO-CTATUCTHYECKHUX METOJIOB,
HEOOXOIUMBIX CIELUAINCTaM HE TOJBKO MH)KEHEPHBIX CIELUAIbHOCTEH, HO TaK)Ke COLMaIbHbIX
U IICUXOJIOTHUYECKHUX, MOCKOJbKY COBpPEMEHHbIE OOIIECTBCHHbIE HAYKU B 3HAUUTEIHHOH Mepe
UCIOJB3YIOT anmapar aHajiu3a OoyibliuX JaHHbIX. lLleHTpaibHyr0 dYacTh ydeOHOro Kypca
3aHUMaeT OOCYXXJCHHME 3aKOHa OONbIIMX dYHCel — (YHIAMEHTAJIBHOIO 3aKOHAa HPUPOJH,
UMEIOILEro MaTeMaTHYeCcKyIo (hOpMalIn3aLuIo.

B cootBercTBHM C yKa3zaHHBIMH LEJIIMH B CTPYKType ydeOHOro kypca «BeposTHocTh U
CTaTHCTHKa» Ha YriayOJIEHHOM YPOBHE BBIIEJICHBl OCHOBHBIE COJIEp)KAaTEIbHbIE JIMHUU:
«Cny4aiiHble cOOBITUS U BEpOSTHOCTU» U «CilydaiiHble BETMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuMO OCHOBHBIX JIMHUH B y4YeOHBIM KypC BKJIIOYEHBI 3JIEMEHTHI TEOpUM IpadoB U
TEOPUH MHOXKECTB, HEOOXOJIMMBIE /ISl TTOJIHOLIEHHOI'O OCBOEHMS MaTepHalla JaHHOro y4eOHOro
Kypca M CMEKHBIX MaTeMaTUYeCKUX Y4eOHBIX KYpCOB.

Conepxanne nmHUH «CrydaifHble COOBITHSI M BEPOSTHOCTH» CIY)KHT OCHOBOHM ISt
(dopMHpOBaHUS NPEACTABICHUNH O paclpelielieHud BEpOSITHOCTEH MEXIYy 3HAaueHUSIMHU
CIIy4alHbIX BEJIMYMH. BaXKHyl0 4acTb B 3TOH COJEP)KAaTENbHON JMHUM 3aHUMAECT U3yYEHHUE
F€OMETPUYECKOr0 M OMHOMHAIBHOIO pACIpENEIeHUl M 3HAKOMCTBO C HMX HENpPEpPhIBHBIMU
aHAJIOraMU — [10Ka3aTeJIbHbIM U HOPMAJIbHBIM PaclpeleICHUSIMHU.

Tembl, CBA3aHHBIE C HEIPEPBIBHBIMU CIy4YailHBIMU BEJIMYMHAMH WM PaCIpPEICICHUSIMH,
aKUEHTUPYIOT BHHMMaHHE OOYYaloIMXCS HAa ONUCAHUM W H3YYEHUHU CIIy4yalHBIX SBJICHUH C
MIOMOIIIBI0 HENpephIBHBIX (QyHKIMHA. OCHOBHOE BHUMAHHE YJENIACTCS IOKAa3aTelbHOMY U
HOPMaJIbHOMY PaclpeeICHUSIM.

B yuebGHOM Kypce mnpegycMaTpUBaeTCs O3HAKOMHUTEIBHOE HW3YYEHHUE CBSI3U MEXITY
CllydyaliHbIMU BEJIMYMHAMH U ONMCAHUE 3TOU CBSA3U C MOMOLIbI0 K03 duimeHnTa Koppensiuuu u
€ro BBIOOPOYHOTO aHajora. OTH D3JEMEHThl COJEp)KaHWs pa3BUBAIOT TeMy «Jlnarpammbl
paccenBaHUs», HM3YyYCHHYI0 Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs, U BO MHOTOM
OTIMPAIOTCS HAa CBEJCHUS U3 KypCOB alnreOpbl U T€OMETPHUH.



Emeé oaun sneMeHT copepikaHusi, KOTOPBIN MpeaaraeTcss Ha 03HAKOMHUTEIbHOM YPOBHE —
MOCJIEIOBATEILHOCTh CIIyYalHbIX HE3aBUCUMBIX COOBITHM, HACTYMAIOUIUX B €IMHUIY BPEMEHH.
O3HakoMJICHHE C paclpenelIeHuEeM BEPOATHOCTEH KOJIMYECTBA TaKUX COOBITUH HOCHUT
pa3BUBAIOIINN XapaKTep U SABISETCS aKTyaJbHBIM JUIsl OyIylIUX aOUTypUEHTOB, MOCTYHAIOUINX
Ha YydeOHBbIe CIEUATbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJOTHEH u
yIpaBICHUEM.

Ha wuzyuenne yueOHOro kypca «BeposiTHOCTh M CTAaTUCTHUKA» HA YIIIYOJICHHOM YpPOBHE
otBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Heaemo), B 11 kmacce — 34 gaca (1 gac B
HEJISIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

['pad, csazublil Tpad, nytu B rpade: nukibl U nenu. CTeneHb (BaJeHTHOCTh) BEPIINHBL
I'padsr Ha TOCKOCTH. JlepeBbsi.

CrnyyaliHple 3KCHEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJIEMEHTApHbIE COOBITUS
(ucxompl). BeposaTHOCTh Cy4aiiHOTO COOBITHS. BIM30CTH YacTOTBI M BEPOSITHOCTH COOBITHH.
CrnyyaliHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuu Haj COOBITHSMM: INEepecedeHue, 00beJUHEHUE, MPOTUBOMOIOKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmyria cloKeHUs BEPOATHOCTEH.

VYcnoBHas BEPOSATHOCTb. Y MHOXKEHUE BEPOATHOCTEU. JlepeBO CIy4yallHOTO HKCIIEPUMEHTA.
®opmyna noiaHou BepostHocTu. Popmyna baiieca. HezaBucumbie coObITHS.

BunapHblii ciyyaiiHblil OIBIT (MCHBITAHKE), yelleX U Heynada. HezaBucuMble HCIBITAaHMSL.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUN 10 mepBoro ycnexa. IlepectaHoBku u Qaxtopuan. Yuciao
coueranuii. Tpeyronsauk [lackans. @opmymna 6maoma HeroToHa.

Cepust He3aBUcUMbIX HcnblTaHuil bepHymnu. CoydaiiHelii  BbIOOp U3 KOHEYHOMH
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. PacrnpeneneHue BeposTHOcTeH. JlMarpaMma pacnpenesIeHHs.
Onepauuu Hajx ciaydyalHbBIMM BeluuuMHamMu. bunapnas ciywaiiHas BenuuuHa. Ilpumepst
pacrpeiesieHnid, B TOM YHCJI€ TEOMETPUUECKOE U OMHOMHAIBHOE.

CoBMecTHOE pacnpelelieHHe [BYX CllydalHbIX BeinuuuH. Hes3aBucumble ciaydaiiHble
BeIMYMHbL.MaTeMaTHuecKoe OXHJaHuEe CclydyallHOM BenuuuHbl (pacnpenenenus). llpumepst
OPUMEHEHHS MAaTeMaTU4YecKoro OXuJaHus (cTpaxoBaHue, Jorepes). MaremaTuueckoe
OKUJlaHue OMHApHOM ciy4aiiHOM BeauuuHBl. MaTeMaTH4ecKOoe OKUIAHHWE CYMMBbI CIy4daiHbIX
BEJIMYMH. MaTeMaTUyecKoe 0’KH1IaHue FeOMETPUUYECKOr0 U OMHOMHAILHOTO pacipeeIeHUM.

Hucnepcusi W CTaHIApPTHOE OTKJIOHEHWE CIy4yalHOW BETWYUHBI (pacrpeiesieHus).
Hucniepcust OMHApHOW CiIydyalHOW BENWYUHBI. MaTreMmMaTH4ecKoe OXKUJAHWUE IPOU3BEICHUS U
JUCIIEPCUSl CYMMBI HE3aBHCUMBIX CIIy4alHBIX BEJIMYMH. JHcriepcus U CTaHIapTHOE OTKIOHEHHE
OMHOMMAJBHOTO pacmpeseneHus. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE T€OMETPUYECKOro

pacripeiesieHusl.
11 KJIIACC

HepaBenctBo YebbiméBa. Teopema UYeOwiméBa. Teopema bepuymnu. 3akoH O60abIInx
ynucen. Breibopounslii MeTon wuccienoBaHuil. BriOopounblie xapaktepuctuku. OlieHHBaHUE
BEPOSATHOCTH COOBITHSI 110 BHIOOPOYHBIM JaHHBIM. [[poBepka MPOCTEHIIMX TUIIOTE3 ¢ MTOMOIIBIO
W3Y4YEHHBIX PacpeIeICHUN.

HenpeprpiBHble ciydaiiHble BenuuuHbL. [Ipumepbl. DyHKIMSA IUIOTHOCTH BEPOATHOCTHU
pacupeneneHus. PaBHOMEpHOe paclpefeneHe U €ro CBOMCTBA. 3ajaud, IMPUBOJSALIME K
[IOKAa3aTeIbHOMY pacHpeleleHuIo. 3aJaul, MPUBOJIALIME K HOPMAJIBHOMY paclpeeseHUIo.
@YHKIMS TJIOTHOCTH BEPOSITHOCTH I0KA3aTEbHOTO paclpelesieHus, (yHKUIUS IUIOTHOCTU
BEPOSITHOCTH HOpPMalIbHOrO pactpezeneHus. OyHKIUsA TUIOTHOCTH M CBOMCTBA HOPMAaJbHOI'O
pacupeneneHus.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUH. 3amayu, NPUBOIAIINE K
pacupenenenuro Ilyaccona.



KoBapuanuss aByx ciyuaiiHblx BeduduH. Kosd¢uuueHT IuMHEHHOW KOppEesLUH.
CoBmecTHBIC HAOMIOIEHUS IBYX BeIMUnH. BeiOopounsiii koahdumment xoppemsiuun. Paznmmane
MEXAY JIMHEMHOW CBA3bI0 M IIPUYMHHO-CIIEICTBEHHOM CBs3bI0. JIMHENHas perpeccus, METOX
HaUMEHBIINX KBaJPaTOB.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOTr0 BOCIUTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIIMM  OOy4YarOIIeToCs KaKk aKTHUBHOTO U
OTBETCTBCHHOT'O WICHA POCCHICKOTO OOMIECTBA, MPEACTABICHHUE O MaTEMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TPakIaHCKOTO O0OIIecTBa
(BBIOOpPBI, OMPOCHI W APYroe), YMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPa’KJaHCKOW MICHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOAILIEMY POCCUHWCKON MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHHSIM POCCHHUCKUX
MaTeMaTUKOB M POCCUMCKON MAaT€MaTHYECKOW IIKOJbI, UCHOJb30BAHUE ITUX JOCTHKEHUU B
JIpYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOro Hapona, chopMHPOBaAaHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTIDKCHUM HAyKU W JCSTENBHOCTHIO YUE€HOTO, OCO3HAHHUE JMYHOTO BKJIAJa B IMOCTPOCHHE
YCTOHYHMBOTO OYyIyIIEro;

4) 3cTeTUYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl ICTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PACCYKICHHI, BOCIPUUMYUBOCTh K MaTEMaTHYECKHM acleKTaM
pa3IMYHBIX BUJOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MAaTEMAaTHUYECKUE 3HAHUSI B MHTEPECaxX 370POBOTO
u Oe3ornacHoro o0pa3a >XKHU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0pOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pEryyispHas pusndeckas akTHBHOCTb),
buznyecKoe COBEPILICHCTBOBAHKE MTPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHME IICHHOCTU TPYIOIIO0US, HHTEPEC K pa3InuHbIM chepam
npodecCHOHaNBHON AESITEeNFHOCTH, CBSI3aHHBIM C MAaT€MAaTUKOW U e€ MPUIOKCHHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynymielt mnpodeccu H pealnu30BbIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHUN BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3aJ1a4 MaTEMaTUYECKOM HAIlPaBIEHHOCTH;

7) 3K0JIOTMYeCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh  JKOJIOTHUECKOW KYJIbTYpbl, IOHUMAHUE BIIUSHUS COLHMAIBHO-
SKOHOMHUYECKUX TPOIECCOB HA COCTOSHUE MPUPOJHONM M COIMAIBHON Cpebl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  AKOJOTMYECKHMX  MpoOJieM, OpHeHTalus Ha  [OpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU JUIsl pelIeHHs 3a7a4 B 00JacTH OKpY’Karollel cpelibl, TUIaHWPOBaHUE
MOCTYIIKOB M OLICHKU UX BO3MOXKHBIX TOCIIEJCTBUN ISl OKPYKAIOIIEH CPE/Ibl;

8) HIeHHOCTH HAYYHOI0 TO3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOIIECTBEHHOH NMPaKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAayKH Kak Cepsl
YEJI0BEYECKOU JIEATENIBHOCTH, TANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS PA3BUTHs LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEeICTBOM IO3HAHMSI MUPA,
TOTOBHOCTb OCYLIECTBIIATH IIPOECKTHYIO U UCCIIEN0BATEIbCKYIO NEATEIbHOCT UHAUBUAYAIBHO U
B I'pYILIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTeibHBbIC YHHBEPCAJIbHBIE YYeOHbIE NeiCTBUSA

ba3zoBble Joruyeckue neicTBus:

BBISBJISITH M XapaKTEpHU30BaTh CYLIECTBEHHbIE IMPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MNOHSTHUN, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMpEACNeHUs TOHATHUH,
yYCTaHABIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA IJs 0000IeHus u
CPaBHEHHUsI, KpUTEPUHU IIPOBOIUMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIMPOBAaTh U MNPEeOoOPa3OBHIBATh CYKICHHS: YTBEPIUTCIbHBIE U
OoTpuIaTeNbHbIe, EAMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTHBOpeuHs B (akTax,
JMaHHBIX, HAOMIOACHUSIX U  YTBEPXKICHUSX, TMpeAsaratb KpPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIFOUEHHUH 10 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATENBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KICHUU (IpsIMble U
OT TMPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, TPUBOAUTH IPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOHpATh crIOCO0 pelieHus yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpPATh HAN0O0JIEE OIXOAAIINHA C YIETOM CAMOCTOATEIBHO BBICICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejbckue 1eHCTBUA:

UCTIOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT ITO3HAHUS, (OPMYJINPOBATH
BONPOCH, (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
dbopMUpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIHIO0, MHEHHUE;

IPOBOAMTH CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, HCCIEAOBAaHHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCA, BBISIBICHUIO
3aBUCHUMOCTEN MEXIy 00bEeKTaMU, IBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYTUPOBATH 000OIIEHUS M BBIBOABI MO PE3yJbTaTaM MPOBEAEHHOTO
HaOJII0JICHUS, NCCIIEI0OBaHUs, OLICHUBATh JOCTOBEPHOCTh MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000111eHMIT;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIJBUTATh MPEANOIOKEHUS O
€ro pa3BUTUHU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmaumeii:

BBISBIISITH JeUIUTHI HHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX Ui OTBETAa HAa BOIPOC H IS
pelIeHus 3a1a4H;

BbIOUpaTh UMHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lMYHBIX THUIOB, AaHAIU3UPOBATH,
CHUCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U (opMm
IIPEJICTaBICHMUSI;



CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, MpPEACTaBIATh €€ B pasIuuHbIX  (opmax,
WUTIOCTPUPOBATh IpapUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHnKaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIE 1eliCTBUA

Oo0menue:

BOCIIpUHHUMATh H q)OpMy.HI/IpOBaTB CY’KACHUA B COOTBCTCTBHMU C YCIIOBUAMHU M LCIAMH
o011eHus, SICHO, TOYHO, ITPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHCBMEHHBIX
TEKCTaX, JaBaTb IOACHEHHS IO XOJAy pELIeHHUs 3a7ayd, KOMMEHTHUPOBaTb MOJYYEHHBIH
pe3yibTar;

B X0/1e OOCYX/IE€HHUs 3a7aBaTh BOINPOCHI M0 CYLIECTBY OOCYX/JaeMOW TEMbl, MPOOJIEMBI,
pelraeMoi 3ajauM, BbICKa3bIBaTh WJIEH, HAlLlEJICHHbIE HAa MOMCK PEIIEHHs], COIOCTaBIATh CBOU
CYX/IEHUS C CYXKICHUSAMHU JPYrUX YYaCTHUKOB AMANOra, oOHapyKMBaTh pa3jiiyhe U CXOJICTBO
NIO3HIINH, B KOPPEKTHOH opme (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MNpEACTaBJIATL PE3YyJIbTAThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IPOCKTA,
CaMOCTOAITENIbHO BbIOMpaTh (¢opMmar BBICTYIUICHMS ¢ Y4Y€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ay TUTOPHH.

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe AeiicTBUS

Camoopranu3anusi:

COCTaBJIATh IUIAH, ITOPUTM pELIEHHs 3a/aud, BBIOMpATh CIIOCOO peleHHs ¢ Yy4ETOM
UMEIOLINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, YMOIHOHAJIBHBIH HHTEJICKT:

BJIaJICTh HaBBIKAMU [103HABATEIbHON Pe(IIEKCUU KaK OCO3HAHUs COBEPILAEMBIX JeHCTBUI
U MBICIUTENIBHBIX IPOIECCOB, HX pPE3YyJIbTaTOB, BIJAJETh CIOCOOAMU CAMOIIPOBEPKH,
CaMOKOHTPOJIS MIpOIiecca U pe3yibTaTa pelieHnss MaTeMaTHUeCKOH 3a1auu;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PELIEHUM 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAaHHBIX, HAH/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ysibTaTa LEIM M YCIOBHUSM, OOBICHATH MPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHMS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OIIMOKY, JaBaTh
OLIEHKY NPHUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1EATEIBHOCTD:

NOHMMATh U MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHIUMBUIYaIbHOW pabOThl IpU
peleHUH Yy4eOHBIX 3ajad, IPUHUMATh IeJIb COBMECTHOH JEsATEeIbHOCTH, IUIAHUPOBATH
OpraHu3alMl0 COBMECTHOM pPaboOThI, pacmpenensTbh BHUIbl paboT, ITOroBapHBaThCs, 00CYXAATh
IpoIecC U pe3yibTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (0OCYXIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
IITYpPMBD» M HWHBIC), BBINOJHATH CBOIO 4YacTb pabOThl M KOOPAMHUPOBATH CBOHM NIEHCTBHS C
JPYTUMH 4I€HAaMH KOMAaH/bl, OLICHWBaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIMH NPOIYKT IO
KPUTEPUSIM, CPOPMYJIHUPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSL.

INPEJIMETHBIE PE3YJIBTATDBI



K konny 10 kiacca oOyyarouiuiicss Hay4uTcs:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: Tpad, MIOCKUH rpad, cBsI3HbIN rpad, myTs B rpade,
Lelb, LIUKII, IEPEBO, CTENIEHb BEPLIMHBI, IEPEBO CIYYATHOTO IKCIIEPUMEHTA;

CBOOOZHO OINEPUPOBATh TMOHATUSAMU: CIyYalHBI SKCIEPUMEHT (OMBIT), CiydaiiHoe
coObITHE, AJIEMEHTapHOE CiIy4ailHOe CcOObITHE (PJIEMEHTApPHBIA HCXOM) CIy4ailHOrO OIBITa,
HAXOJHUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH;

HAXOIUTh W (HOPMYITUPOBATH COOBITHS: TNEpecedyeHue, 0ObeIUHEHNE TaHHBIX COOBITHH,
coObITHE, MPOTHBOIOIOKHOE JaHHOMY, HCIOJb30BaTh IUarpaMMmbl Diiiepa, KOOPAHUHATHYIO
OpsIMYyIO JJIs pelleHus 3a7ad, I0Jb30BaThcsi (OPMYINION CIOXKEHHS BEPOATHOCTEH MAJis
BEPOSATHOCTEN JBYX U TpeX CIy4dailHbIX COOBITUM;

OIEpUpPOBaTh IOHATHUAMHU: YCIOBHAs BEPOSTHOCTb, YMHOXXEHHME BEpOATHOCTEH,
HE3aBUCHUMBbIE COOBITHSI, AEPEBO CIYYatHOTO IKCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI €
MOMOIIBIO MpaBUjIa YMHOXKEHHS, JepeBa CIy4alHOTO OMBITA, MCIONb30BaTh (HOPMYIy MOTHOU
BeposTHOCTH, (hopmyiy baiieca mpu pemieHuH 3a1ad, OnpeneisTh HE3aBUCUMOCTh COOBITHI 110
(dopMyJie ¥ IO OpraHU3alMK CIy4ailHOrO SKCIIEPUMEHTA;

NPUMEHATh H3YYCHHbIE KOMOWHATOpHBIE (DOPMYNBI ISl TEPEUHCICHUS DIIEMEHTOB
MHOJKECTB, JJIEMEHTapHBIX COOBITHI CIly4allHOTO OIMbITa, pEIICHHUS 3aJad 10 TeOopuu
BEPOSITHOCTEM;

CBOOOJTHO OTIEPHPOBATH MOHSATHIMH: OMHAPHBIN CITy4alHBIA OMBIT (MCIBITAHUE), YCIIEX U
HEeyJauya, HE3aBUCHUMBbIE HCIIBITAHUS, CEpUs UCIBITAHUMN, HAXOJUTh BEPOSITHOCTU COOBITUMH: B
CEepUM UCTIBITAHUH 10 TIEPBOrO yCI€Xa, B CEPUU UCHBITAaHUW bepHyIu, B OINBITE, CBSI3aHHOM CO
CIIy9aifHBIM BBIOOPOM M3 KOHEYHOUM COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CllydailHasi BEJIMUMHA, PAaCIpeIeICHUE BEPOSTHOCTEH,
quarpamma pacripeneiieHusi, OMHapHas cilydaiiHas BelMYMHa, TeOMEeTpUYecKoe, OMHOMHUAIbHOE
pacripeeneHue;

ONEPUPOBATh IMOHATUAMM: COBMECTHOE pAaCIpEACIICHHE JIBYX CIIy4alHbIX BEJIMYUH,
UCTIOJIB30BaTh TAOJIMILy COBMECTHOTO PACIPEeNICHUS IBYX CIIyYaiHBIX BEJIHMYUH JUTSI BBICTICHUS
pacmpeneneHus — Kaxao0d  BEJIUYMHBI, ONpEAENeHUs]  HE3aBUCUMOCTH  CIIy4alHbIX
BEJIMYMH;CBOOOTHO ONIEPUPOBATH MOHSATUEM MATEMATUYECKOTO OKUAAHUS CITy4YalHOW BEIMYMHBI
(pacnpenenenus), MPUMEHSITh CBONCTBA MaTeMaTHYECKOTO OXKUIAHHS MpPH pPEIIeHUH 3ajad,
BBIYUCIISITh MAaTEMAaTUYECKOE OKHUJaHHE OWMHOMUAIBHOTO W T€OMETPUUYECKOTO pacHpeaeICHHIA;
CBOOOJTHO ONEpPUPOBATH MMOHATUSAMH: JUCHEPCHUS, CTAHAAPTHOE OTKIOHEHHE CIydaiHOU
BEJIMUMHBI, MPUMEHSATh CBOMCTBA AMCIEPCUHU CIIy4aliHONW BEIWYMHBI (pacmpeleieHus) Mpu
pELICHUU 3a/1ay, BBIYUCIATH AUCHEPCHI0 U CTAHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOrO H
OMHOMUAIBHOIO PaCIpeIEICHUM.

K xoniy 11 kaacca o0ydyaromuiicss HAy4YUTCS:

BBIUMCIISATh BBIOOPOYHBIE XApAaKTEPUCTHKU 1O JAaHHONW BBIOOpDKE U  OLIGHHBATH
XapaKTePUCTUKU TE€HEPAIbHONH COBOKYIMHOCTH JAHHBIX MO BBIOOPOYHBIM XapPaKTEPUCTUKAM.
OueHuBaTh BEPOSITHOCTU COOBITUN M NPOBEPSTH IMPOCTEHIIME CTaTUCTUYECKUE THUIOTE3bI,
M0JIb3YSICh U3YUYEHHBIMH PaCIpEICICHUIMY;

NPUBOANTH MNPUMEPHI 3a]ad, MPUBOJAIIMX K IOKa3aTEIbHOMY pacHpeleieHuI0, 3aaad,
MPUBOSIINX K HOPMAIbHOMY pactipeaeneHuto. OnepupoBaTh HOHATUAMU: (PYHKITUS TUIOTHOCTH
BEPOSTHOCTH MOKA3aTEILHOTO paclpeieNeHus, GyHKIUS IUIOTHOCTH BEPOITHOCTH HOPMAIBHOTO
pacnpenenenus, (QyHKIUS IUIOTHOCTH U CBOMCTBA HOPMAJbHOTO PaCHpEeNICHUS;0NPEaeIsITh
K02 (D PHUITUEHT JIMHEHHOM KOPPEIISIIIUK, BBIOOPOYHBIA KOIPPUITUESHT KOPPEIISIIHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undposBbie)
Ne /i KonTpoabn IMpakTHyeck
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
ble padoThI ue padboTbl
pecypchl
1 DJNIeMEeHTHI Teopuu rpadoB 3
) CrnyuaiiHble OTBITHI, CIIy4aliHbIE COOBITUS U 3
BEPOATHOCTH COOBITHI
Omnepanuu HajJ MHOKECTBAMH U
3 coObITusiMU. ClI0’KE€HUE U YMHOKEHUE 5
BEPOSITHOCTEN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumplie coObITHS
4 DneMeHTh KOMOMHATOPUKH 4 1
Cepuu 1ocine10BaTeIbHbIX UCTIBITAHUN.
5 Ucnpitanus bepaymiu. CiaydaitHblit BEIOOp 5
13 KOHEYHOU COBOKYITHOCTH
6 CiydaiiHble BETUYMHBI U pacipeieseHus 14 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne /i KonTpoabn IpakTHYecKn
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe
ble padoThI e padoThbl
pecypcsl
1 3aKoH OOJBIINX YUCET 5
2 DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKU 6
HenpepbiBHbIE CiTydaiiHbIe BEIUYMHBI
3 (pacripeenienusi), MoKa3aTeIbHOE U 4
HOPMAaJIbHOE pachpeereHus
4 Pacnipenenenue Ilyaccona 2
CBs13b MEX]y CITy9allHBIMH BEJIMIMHAMHE
6 O0o01IeHre U cCHCTeMaTU3alus 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposbu
ble padoThl

IIpakTHyec
KHe padoThl

Jlara
U3y4eH
us

DJIeKTPOHHBIE
nmudposbIe
oOpa3oBaTeJibH
ble pecypchl

I'pad, cBs13HBIN Tpad, MpeacTaBICHUE
3aJ1auu C MOMOIIIBIO rpada

Crenenbp (BaJIeHTHOCTb) BeplIuHBL. [1yTh B
rpade. Lenu u muxiet

I'padbr Ha mnockoctu. [lepeBo ciydaitHOro
IKCIIEPUMEHTA

Crny4aiiHble 5KCIEpUMEHTBI (OTIBITHI) U
ciydaifHble COOBITHS. DIeMEHTapHbIE
cOOBITHS (MCXOIBI)

BeposTHOCTE cllydaliHOTO COOBITHSI.
BepositHOCTH COOBITHI B OMBITAX C
PaBHOBO3MO’KHBIMU 3JIEMEHTapPHBIMU
COOBITUAMHU

BeposTHOCTB CllydaliHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MO’KHBIMH 3JIEMEHTaPHBIMU
COOBITUAMHU

[lepeceuenue, 00beTMHEHIE MHOXKECTB U
COOBITHIA, TPOTUBOMOJIOKHBIE COOBITHS.
dopMyIia CIOKEHUS BEpOITHOCTEMN

VYcinoBHas BEPOSATHOCTb. Y MHOKEHHE




BeposiTHOCTEN. DopMyIia yCII0BHON
BEPOATHOCTH

YcnosHas BCPOATHOCTD. YMHOXEHHE

9 BeposiTHOCTE. Dopmyria ycIoBHOM
BEPOATHOCTH

10 ®opmyIa NOJHON BEPOATHOCTU

11 ®opwmyia baiieca. HezaBucumblie coObITHS

12 KomMb6uHnaTtopHoe paBuiio yMHOXKEHUS.
[lepecranoBku u pakropuan

13 Yucno coueranunt. Tpeyronpuuk Iackans

14 ®opmyna bunoma HeroToHa
KonTponbnas padorta Nel: "['padsl,

15 BEPOATHOCTH, MHOKECTBA,
KOMOWHaToOpHKa"
bunapHblii cilydaliHbIi ONBIT (MCHBITAHUE),

16 ycnex u Heyaauda. HesaBucumslie
ucnelitanus. Cepusi He3aBUCUMBIX
WCIBITaHUH J10 IIEPBOTO ycliexa

17 Cepust HE3aBUCUMBIX UCIBITAHUH 10
IEPBOro ycrexa

18 Cepust HE3aBUCUMBIX MCIIBITAHUM
bepnynnu

19 Cryyaiinblif BBIOOp M3 KOHEYHOI
COBOKYITHOCTH

20 [TpakTuyeckas paboTa ¢ HCHOIB30BAHUEM
3JIEKTPOHHBIX TAOJIHUI]

21 Cnyuaiinas BennunHa. Pacnpenenenue




BEpOATHOCTEN. [lnarpamma pacrpeneieHus

22

Onepanuu HaJ Clly4ailHbIMU BEJIMYUHAMM.
[Tpumeps! pacnpeneneauii. bunapnas
CIy4aiiHas BEJIMYMHA

23

reOMeTpI/I‘ICCKOC pacapeaciCHuc.
bunomuanbpHOE pacupeaciiCHuC

24

MaremaTtuueckoe 0KUaHue CIy4anHon
BeIMUUHBL. COBMECTHOE pacipeiesicHue
JIBYX CIy4aillHbIX BEJIHMYUH

25

HesaBucumsble cinydaliHbIe BEIMYHHBI.
CBolicTBa MaTEMaTUUECKOTO OKUIAHMSL.
MaremaTrueckoe 0OXuaaHue OMHApHOU
CIIy4aiiHOM BEJIUYUHBI

26

MaremaTtnueckoe oxxugaHue
r€OMETPUUECKOr0 U OMHOMHUATBLHOTO
pacnpeneneHui

27

I[I/ICHepCI/IH " CTAHAAPTHOC OTKJIIOHCHUC

28

Jucnepcust OMHAapHOM Ciy4aitHON
BenuuuHbL. CBOICTBA AMCHEPCUH

29

MaremaTndeckoe OXXuJgaHue
IMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HE3aBUCHUMBbIX CﬂyqaﬁHBIX BCJINYHNH

30

Jucniepcrst OMHOMHAIBLHOTO
pactpenenenus. [Ipakruueckas pabora ¢
UCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJIUI]

31

Jucnepcus U cTaHJapTHOE OTKJIOHEHNE
FEOMETPUUECKOI0 paclpeieeHHUS. .
[IpakTuyeckas pabora ¢ UCIOIb30BAaHUEM




AJIIEKTPOHHBIX TAOJIHUIL

32 O00011IeHNE U CUCTEMATU3aIUs] 3HAHUI

KoHntponbhas padora Ne2: "McnbiTanus

33 bepnymmu. CiiyyaliHple BETMYHUHBI U 1
pacnpenenenus"
34 O06o001eHne U cucTeMaTru3alus 3HaHUK 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

Kounrtpoun
HbIe
padoThbI

IIpakTn4ec
KHe padoThl

JlaTa
U3yYeH
us

DJIeKTPOHHBIE
mudposbIe
oOpa3oBaTesibH
ble pecypchl

HepasenctBo YeOriieBa. Teopema
YeoOnmmesa. Teopema beprynu. 3akoH
OOJIBIIINX YKCEeTT

HepaBenctBo UebOnimena. Teopema
YeoOrimena. Teopema bepuyninu. 3akoH
OOJIBIINX YKCeT

HepasenctBo UeoOnimena. Teopema
YeoOrimena. Teopema bepuynnu. 3akoH
OOJIBIIINX YKCEeTT

Br100poYHBIi METOT MCCIIEIOBAHUIMA

[IpakTHueckas paboTa ¢ UCIOJIb30BaHUEM
JJIEKTPOHHBIX TaOJIHUIY

I'enepasibHast COBOKYIIHOCTD U CIIy4YanHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTiukamu. OLieHKa CPeTHEro U
JUCIIEPCUU TEHEPATIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTHK

I'enepasibHast COBOKYIIHOCTD U CIIy4anHas
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTiukamu. OLieHKa CPeHEro U
JUCIIEPCUU TEHEPAIEHON COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OneHnBaHue BEPOATHOCTEH COOBITHH TTO
BBIOOpKE

Craructuueckas runoresa. [Ipoepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO CBOMCTB
W3YYEHHBIX pacpeneIeHun

10

CraTtucTuueckas THIIOTE3a. HpOBepKa
HpOCTGﬁH.IPIX TUIIOTE3 C ITIOMOIILIO CBOMCTB
HN3YUYCHHBIX pacnpeﬂeneHI/Iﬁ

11

HpaKTI/I‘ICCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_I

12

[IpuMeprl HENPEPBIBHBIX CIy4YalHbIX
BeIM4MH. OyHKIHA ITIOTHOCTH BEPOATHOCTH

13

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3aa4, IpUBOJAIINX K ITOKA3aTCIIbLHOMY U K
HOPMAaJIbHOMY paclpeaeICHUIM

14

CDYHKIII/IFI IIJIOTHOCTHU BEPOATHOCTHU
IMOKAa3aTCJIbHOro paclpeCaCiICHUA

15

CDyHKI_[I/IH IVIOTHOCTH BEPOATHOCTH
HOPMAJIBHOI'O paCclIpCaACICHUA

16

ITocnenoBaTenbHOCTh OJUHOYHBIX
HE3aBUCUMBIX coObITHiA. [IpuMep 3amaun,
npuBoALIeH K pacnpenenenuto [Tyaccona

17

HpaKTI/I‘ICCKaﬂ pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_I

18

KoBapuanus AByx ciay4alHBIX BEJIMYUH.
KoaddumumenT xoppensunn

19

CoBMecTHBIE Ha6J'IIO,I[eHI/I$I ABYX BCJIIMYUH




20 Bri6opounsiii koappumeHT Koppensum

)1 Paznuuue Mexy TMHEWHON CBA3BIO U
MPUYUHHO-CJIEICTBEHHOM CBA3bIO

22 Jluneitnas perpeccus

3 [IpakTuyeckas pabora ¢ UCIOIb30BAaHUEM
AJIEKTPOHHBIX TAOJINIL

24 [IpencraBnenre JaHHBIX C TOMOIIBIO TAOIHIT
U JuarpaMm, onucaTesibHasi CTaTUCTUKA

75 OMBITHI ¢ PAaBHOBO3MOXXHBIMHU
DJIEMEHTAPHBIMU COOBITUSIMU

26 Brrunciaenue BeposITHOCTEH COOBITHIA ¢
npuUMeHeHHueM (hopMyI
Brranciienne BeposaTHOCTEH COOBITHIA C

7 MpUMEHEHUEM IpaUIECKUX METOJIOB:
KOOpPJIMHATHAsI MpsiMasi, IepeBO, AuarpaMmma
Ditnepa

28 CrnyyaliHple BEITMUMHBI U paclpeaeseHus

79 MaremaTtuueckoe 0KUJaHue Ciy4anHon
BEJTUYUHBI

30 MaremaTtuueckoe 0KUJaHue Cly4anHon
BEJIMYMHBI

31 KoHTtponbHas padora: "BeposTHOCTh 1
cTaTucTuka"
Brrancienue BeposaTHOCTEH COOBITHIA C

32 npuMeHeHneM GopMyIT U TpaguuecKux
METO/I0B

33 Brranciienne BeposaTHOCTElH COOBITHIA C




npuMeHeHneM (GOopMyIT U TpaguuecKux
METOJIOB

Ciryuyalinbple BETMUHMHBI U PacIpEeIICHNUS.
34 MareMaTnuecKkoe 0KUAAHUE CITy4aiHOU

BCJIMYHNHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







MMPOBEPSEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHOU TIPOT'PAMMBI

10 KJIACC
Kon
nposepst N
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
eMoro 00pa3oBaTeILHON NPOrPAMMBI CpeIHEro 001ero odpa3oBaHusi
pe3yJibTa
Ta
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 UuTath U CTPOUTH TAOJIUILIBI U JUATPAMMBI
6.2 OnepupoBaTh MOHATUSAMU: CpeiHEe apu(pMETHYECKoe, MeAuaHa, HauOoJbliee,
HauMEHbIIIee 3HaUYCHUE, pa3Max MacCHBa YUCIOBBIX JaHHbIX
OnepupoBaTh MOHATHSMH: CIy4YailHBIH OSKCHEPUMEHT (ONBIT) M CilydYaiiHoe
COOBITHE, AJIEMEHTApPHOE COOBITHE (JIEMEHTAPHBIA HMCXOJ) CIY4YalHOTO OIBITA;
6.3 Haxo/IUTb BEPOATHOCTU B OMNbITaX C PABHOBO3MOXKHBIMU  CIy4YalHBIMU
COOBITHSIMH, HAXOJHWTh W CPAaBHUBATh BEPOSTHOCTH COOBITHA B HM3y4EHHBIX
CIIy4alHBIX SKCIIEPUMEHTAaX
Haxomuts u opmynupoBaTh COOBITHS: MepecedyeHrue U OObEIUHEHHE JaHHBIX
6.4 COOBITUN, COOBITHE, MPOTUBOIMOJIOKHOE JAaHHOMY COOBITHIO; TOJB30BAThHCS
' auarpamMmamu Diniepa U GopMyNOl CIOXKEHHUS BEPOSTHOCTEH TNpU pEelIeHUH
3aza4
OnepupoBarh MNOHATUSMH: YCIOBHAs BEPOSTHOCTh, HE3aBUCHUMbBIC COOBITHUS;
6.5 HaxOJIUTh BEPOSITHOCTH C MOMOILBIO MPAaBHIIa YMHOKEHHS, C IOMOILBIO JIepeBa
CIIy4ailHOT'O OIIbITa
6.6 [TpumeHsITh KOMOMHATOPHOE MPABHUIIO YMHOXKEHUS IIPU PEILICHUU 3a7a4
OnepupoBarh TMOHSATHUSIMHU: HCIBITAHUE, HE3aBUCHUMBIC WCIIBITAHUS, CEpUs
6.7 UCTIBITAHUH, YCTEX M HEeyJaya; HaXOJIUTh BEPOATHOCTH COOBITHI B CEpUU
' HE3aBHCHUMBIX HCIBITAHUN J0 NEPBOIO yCIEeXa, HAXOAUTh BEPOSATHOCTU COOBITHIM
B C€pUU UCIbITaHUl bepHynu
6.8 OnepupoBaTh MOHATHAMU: ClyyaliHasi BEIMUYMHA, PACIPEEICHUE BEPOATHOCTEM,
JyarpamMmma pacipeesieHus
11 KJIACC
Kon
nposepst .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUS] OCHOBHOI
;t:;;bT o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus

aTa




Teopust BEpOATHOCTEN U CTATUCTUKA

CpaBHI/IBaTL BCPOATHOCTH 3HAYEHH I CJ'Iy‘lEIfIHOfI BCIIMYHHBIIIO PACIPCACICHHUIO

> WIX C TIOMOIIBIO TUarpaMm
OnepupoBaTh MOHSATHEM MAaTEMaTHYECKOTO OXXHMJAHUS, MPUBOAHUTH MPUMEPHI
52 TOr0, Kak MPUMEHSCTCS MaTeMaTHYeCKOE OXUIAHUE CIYy4YaiiHON BEIHYMHBI,
HAXOJIUTh MaTEMAaTUIECKOE OXKHJIAHKE 110 JAHHOMY PacIpeIeICHHIO
53 HNmets npencraBieHue o 3aKOHE OOJIBIIUX YHCETT
5.4 HmeThb nipecTaBiIeHrE 0 HOPMAIILHOM PaclpeeICHIH




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Ko

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

TGOpI/IH BepOHTHOCTCﬁ H CTaTUCTHUKA

6.1

[IpencraBneHue JaHHBIX C MIOMOIIBLIO0 TabuuIl U quarpamm. CpenHee aprupMeTHYECKOE,
MeuaHa, HauOoJIbIllee U HAaMMEHBIIEe 3HAYCHUS, pa3Max, JHUCIEPCHUs U CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

Crny4aifHbIe SKCTIEPUMEHTHI (OTIBITHI) U CIy4YailHbIe COOBITHS. DIeMEHTapHbIe COOBITHS
(ucxozpl). BeposTHOCTb cityyailHOro coObITHsA. BiIM30CTh 4YacTOTBIM BEPOSITHOCTH
coObiTuil. CiydaiiHble ONBITHI C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITUSMH.
BeposiTHOCTH COOBITHI B OIBITaXC PABHOBO3MOXKHBIMH JIEMEHTAPHBIMU COOBITUAMU

6.3

Omnepanuu HaJ| COOBITUSMU: TEPECeUCHUE, 00hETUHEHUE, TIPOTHBOIIOIOKHBIEC COOBITHSI.
Juarpammsl Diinepa. @opmyria cl0KeHUs BEPOATHOCTEN

6.4

VcnoBHass  BEpOSATHOCTb.  YMHOXEHUE  BEpOATHOCTEH.  JlepeBO  Ciy4alHOro
skcriepuMenTa. @opmyria MmoHoi BeposiTHOCTH. HezaBucuMbie COOBITHS

6.5

KomOunaropaoe mnpaBwio ymHoxkeHus. IlepecraHoBkum u  Qaxrtopuan. Ywucno
couetanuil. Tpeyronapauk Ilackans. ®opmyna 6uHoma Herotona

6.6

bunapHblif ciaydaliHbli ONBIT (MCHBITAaHME), yclex M Heynada. HesaBucuMble
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCIBITaHMM 10 mepBoro ycmexa. Cepus
HE3aBUCHMBIX UCHIbITaHUN bepHysn

6.7

Cnydaitnas BenuumHa. Pacnpenenenue BepositTHOcTed. Jlmarpamma pacnpeneneHusl.
[Ipumeps! pactipeiesieHnid, B TOM 9HCIIE TEOMETPUICCKOCH OMHOMHUATHHOE

11 KJIACC

Kon

IIpoBepsieMbIii 3JI€MEHT COAEePKAHMS

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

YucnoBele XapakTEPUCTUKU CIy4YalHBIX BEJIMYMH: MaTeMaTH4eCKOoe OKUAAHUE,
JMCIIEpCUs U CTaHJapTHOE OTKJIOHeHHue. [IpuMepbl NpHMEHEeHHs MaTeMaTH4eCKOro
OKU/IaHUS, B TOM 4YMCJIE B 33jJadax W3 IOBCEJHEBHOM XM3HM. MaremaThueckoe
OKujlaHue OMHApHOW ciy4yailHOM BenMYuMHBL. MaremaTndeckoe 0XHJaHHE CYMMBI
CJIy‘-Iaf/'IHBIX BelmunH. MaTremMaTudeckoe OXKHNIAaHUC U JUCTICPCHUA TCOMCTPUYCCKOIO U
OMHOMUAIBHOIO paclpeieIeHUu

5.2

3akoH OOJNBIIMX YHUCENl U €ro pojb B Hayke, IMpupojie u oluiecTBe. BriOOpoUHBIif
METOJI UCCIIENOBAHUN




53

[IpuMepel  HeENpepsIBHBIX  CIy4alHbIX BeNMWYMH. [loHsATHE O  IUIOTHOCTH
pacnpeneneHus. 3aiaqy, IpUBOAALINE K HOPMaIbHOMY pacnpeseneHuto. I[lonarue o
HOPMAJIBHOM pacIpeieIeHun




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBbHOM ITPOI'PAMMBI CPEJTHETO
OBILIEI'O OBPA3OBAHUA

Kon
nposepsie
MOr0
TpeOOBaH
us

IIpoBepsiemble TPeGOBaAHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

Brnanenue meromamu J0Ka3aTenabCTB, aJrOpUTMAMU pEIIEHUs 3ajady; yMEHHE
(dbopMyIHpOBATh U ONEPUPOBATH MOHATUSAMU: OTIPENIEICHNE, aKCHOMA, TEOpEMa,
CIIe/ICTBHE, CBOMCTBO, IIPU3HAK, JI0Ka3aTeIbCTBO, PaBHOCHJIbHBIE
(GOpMYIHPOBKH; TpPHUMEHATh UX; YMEHHE (OPMYIHpPOBaTH oOpaTHOE U
IPOTHBOIOJIOXKHOE YTBEPXKJIEHUE, NPUBOIUTH IMPUMEPbl U KOHTPIPUMEPHI,
HCIOJIb30BaTh METOJ MaTEeMaTHYeCKON HMHIYKIIMH; [IPOBOAUTH JOKa3aTelIbHbIE
paccyKJIeHMs NIpU PpEIIEHUH 3a/ay, OLEHHBATh JIOTUYECKYK IPaBUIIBHOCTH
paccyXeHU; yMEHHE ONEPUPOBATh MOHATUSAMU: MHOKECTBO, [TOJMHOXKECTBO,
Oolepaluyd  HaJl  MHOXECTBaMH; YMEHHME  MCIIOJb30BaTb  TEOPETHUKO-
MHO>KECTBEHHBIN amnmapar JAjs ONMCAaHUS PEealIbHbIX IMPOLIECCOB U SBICHUM U
IpU PELICHUH 33]ad, B TOM 4YMCJE M3 JIPYTHX Y4eOHBIX NpEIMETOB; YMEHHE
ONepUpOBaTh MOHATUAMHU: TIpad, CBA3HBIM Trpad, JepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaThb M OMNMCHIBATh I'padbl pasIMYHBIMHU CIIOCOOAMU;

MCI0JIb30BaTh Tpadbl IPU PELICHUH 3a]1a4

YMeHue onepupoBaTh MOHATUAMH: HATYpPAJIbHOE YHCIIO, IIEJI0€ YHUCIIO, CTEIECHb
C LeJbIM TOKas3aTeleM, KOpeHb HaTypalbHOW CTENEHH, CTeNeHb C
paloHaIbHBIM IIOKa3aTeleM, CTENeHb C JCHCTBUTENBHBIM IOKa3aTeleM,
jmorapudm dYHcla, CUHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YKCIA, OCTATOK
[0 MOAYJIIO, palOHAJIbHOE YHCIO, HPpallMOHAIBHOE YHUCIIO, MHOXECTBA
HaTypaJbHBIX, IEJIBIX, PalMOHATIBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHUE
WCIIOJIb30BaTh TIPU3HAKU JICIMMOCTH, HAWMEHBIINA OONUH JeNUTeNh W
HauMeEHbIIee oO0IIee KpaTHOe, alropuTM EBKIWAA TpH pEHICHWH 33]ad,
3HAKOMCTBO C PAa3JIMYHBIMU MO3HIMOHHBIMUA CHCTEMaMU CUUCIICHHS, YMECHHE
BBITIOJIHATh BBIYMCICHUE 3HAUYEHUH U MmpeoOpa3oBaHUs BBIPAKEHUH CO
CTeMeHsMH W Jiorapudmamu, MpeoOpa3oBaHusl  JIPOOHO-PALMOHAIBHBIX
BBIpQOXKCHUH; yYMEHHE OMNEpUPOBATh MOHATHSAMH:  IOCJIEI0BATEIBHOCTD,

apudmernyeckass mporpeccus, TreoMeTpuuecKas mporpeccusi, OECKOHEYHO




yOBIBaro1mas reoMeTpuuecKas Iporpeccusi; yYMEHHE 3aJ1aBaTh
MOCIIEOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX (HOpMYyII;
YMEHHE OINEpUpPOBaTh MOHATHUAMU: KOMILJIEKCHOE YHCIO, CONpPSKEHHbBIE
KOMIUIEKCHBIC YHCIIa, MOJYJb U apTyMEHT KOMILJIEKCHOTO uucia, (popma 3anucu
KOMIUIEKCHBIX quce (reometpuyeckas, TPUTOHOMETPHUYECKAs U
anrebpanveckas); yMeTh MPOU3BOAUTH apupMETHUYECKHE JEUCTBUA C
KOMIUIEKCHBIMH YUCJIaMH; TPUBOJAUTH MPUMEPHI UCIIOIB30BAHUS KOMIUIEKCHBIX
Yrcell; OIepUPOBATh MOHITHIMU: MaTpuIla 2X2 u 3X3, onpeaenuTelb MaTPUIIbI,

I‘eOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHne onepupoBaTh IOHATUSMH:  PALMOHAIBHBIE, HUPPALMOHAJIBHBIC,
NoKa3aTeJbHbIE,  CTENEHHbIe, Jorapumuyeckue, TPUTOHOMETPUYECKUE
YPAaBHEHUsT U HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIEPUPOBATH IOHATUSMH:
TOXKIECTBO, TOXXJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPaBEHCTBO,
CUCTEMa YPaBHEHHUM U HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHUM, HEPABEHCTB U
CUCTEM; YMEHHE pellaTb ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3IMYHBIX IPUEMOB; pEIIAaTh YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
[1apaMeTpoM; IPUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELIEHUs
MaTeMaTUYeCKUX 3a/lad W 3a7ay M3 pa3jIMyHbIX oOjacTell HayKu M peabHOU

KHU3HHU

YMeHue  omepupoBaTh  MOHATHSAMH:  (QYHKUUS, YETHOCTh  (DYHKIIHH,
NEPUOJUYHOCTh  (YHKIMH, OTPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (GYHKIHMH, HauOoJbIee W HAaWMEHbIIEe 3HAYCHUS
(GyHKIMH Ha HOPOMEXKYTKE, HempepblBHAs (YHKIMS, acUMNTOTHI TIpaduka
¢byHKuMM, TepBas W BTOpas MNPOM3BOMHAS (YHKIMH, T€OMETPHUYECKUH U
¢bu3nyeckuif cMbICI MPOM3BOAHOM, MepBooOpa3Hasi, ONpeaesIEHHbI HHTErpa;
YMEHHE HaXOJWUTh AaCHMITOTH rpaduka (QYHKIUH, YMEHHE BBIYUCIATH
IIPOU3BOJIHBIE CYMMBbI, NPOU3BEACHMS, YAaCTHOTO M KOMIO3MLMHU (YHKIIMH,
HAXOJWTh YpaBHEHHE KacaTelIbHOW K TpaduKy (yHKIMH;, yMEHUE HaXOIHUTh
IIPOU3BOJIHBIE JIEMEHTApHBIX (PYHKIUI; yMEHUE HCIOJIb30BATH MPOU3BOIHYIO
IUISL UCCIeIOBaHUs (DYHKIMA, HAXOAUTh HAUOOJIBIINE ¥ HANMEHBIIINE 3HAYCHUS
¢GbyHKUMH; CTpOUTh TIpadUMKU MHOTOWIEHOB C MCIIOJIb30BAaHMEM armapara
MAaTe€MaTHYECKOr0 aHalIu3a; MPHUMEHATh IPOU3BOAHYIO [UISl HAXOXKICHUS
HAaWIy4dlllero pelleHus B NPUKJIAJHBIX, B TOM UHUCIE COLUAJIBHO-
HSKOHOMHYECKUX M (PM3NYECKHX 3a/1a4ax; HAXOAUTh IUIOUIaU U 00bEMBI GUTYD
C TOMOINBIO  HHTErpajga; MPUBOAMTH  IPUMEPHl  MaTeMaTH4ECKOIO

MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHInanbHBIX ypaBHEHUIH




YMeHne omnepupoBaTh MOHATUAMHU: Tpapuk (yHKIHH, oOparHas (yHKIHA,
KoMno3uuuss GYHKUMH, JMHeHHas (QyHKOMs, KBagpaTH4Has (yHKIMA,
panmoHanbHast QyHKIUS, CTeNeHHass (QYHKIHS, TPUTOHOMETpHYECKHE (PYHKIIUH,
o0OpaTHbIE TPUTOHOMETPUYECKHE PYHKILINH, I0KA3aTeNIbHAs U JorapupmMuuecKas
(GyHKIMH; yMEHHE CTPOWTh TpadUKU W3YYEHHBIX (YHKIHUN, BBINOIHATH
npeoOpa3oBaHusl rpadukoB (YHKIMHA, UCHOIb30BATh I'padUKU Ul U3Y4YECHHUS
MPOIIECCOB W 3aBHCHMOCTEH, NpU peImIeHHH 337ad U3 JPYIHX Yy4eOHBIX
IIPEIMETOB M 3aJlad U3 pealbHOM JKU3HU; BhIpaXKaTh (popMysaMu 3aBUCUMOCTHU
MEXIy BEIMYMHAMH; HCIOJIb30BaTh CBOWCTBA M rpadukm QyHKUWH Ui
pellieHNs] ypaBHEHMH, HEpaBeHCTB M 3ajlady C NapaMeTpaMu; M300paxarb Ha
KOOPJAMHATHON IIJIOCKOCTH MHOKECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U MX

CHUCTEM

YMeHue peuiaTh TCKCTOBLIC 3aa4Y1 PAa3HbIX THUIIOB (B TOM 4YHCJIC Ha IIPOLICHTHI,
JOJIM M 4YaCTH, Ha ABHIXCHHC, pa60Ty, CTOUMOCTb TOBApOB U YCJIYT, HAJIOI'H,
3aJa4dyu M3 obnacTu YIIpaBJICHUA JIMYHBIMHU U CEMEHUHBIMU (bl/IHaHCEIMI/I);
COCTAaBJIATH BBIPAKCHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTCMEI 10 YCJIOBUIO
3aa4u, HUCCICAOBATh ITOJYUCHHOC PCHIICHHWEC W OLICHUBATH HpaBI[OHOI[O6HOCTB
pe3yjabTaToOB; YMCHHUC MOACIHNPOBATH PCAJIbHBIC CHUTyallUM Ha  S3BIKC
MaTEMaTUuKU; COCTABJIAATh BBIPAXKCHUS, YPABHCHUA, HCPABCHCTBA U UX CUCTCMbI
M0 YCJIIOBHIO 3aaa4du, HMCCIICAOBATL IMOCTPOCHHBLIC MOJACIIN C HCIIOJIB30BAHHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOMYYCHHBIH Pe3yIbTaT

YMeHue omnepupoBaTh MOHATHUSMHU: cpefaHee apudpMeTHYecKoe, MeIuaHa,
HauOoJblllee U HaWMEHbIee 3HAYCHUS, pa3MaX, AUCIEPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHUCIOBOrO Habopa; yMEHHE W3BICKATh, HHTEPIPETUPOBATH
uH(popMalKIo, TMPEACTaBICHHYI0O B Ta0iMlax, Ha auarpammax, Trpadukax,
OTPAXKAOILYI0 CBOMCTBA pPEAJbHBIX IPOLIECCOB M SBJICHUM; NPEICTaBIATH
nH(OpPMAIIMIO ¢ TOMOUIBIO TAaOIUI[ M TUAarpaMM; UCCIEI0BATh CTATUCTUYECKHE
JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM TpapuuecKrX METOM0B U JEKTPOHHBIX
CpeICTB; TpadUUYECKU HCCIIEeN0BaTh COBMECTHbIE HAOMIOACHHS C IOMOIIBIO

JarpaMM pacCEerBaHUs U JIMHEWHOW pErpeccun

YMeHue onepupoBaTh MOHATUSAMM: CIy4YalHBIM ONBIT M Cly4aiiHOe COOBITHE,
BEPOSTHOCTh CIIy4allHOIO COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C
WCTIOJIb30BaHNEM TpapUUECKUX METOAOB; MPUMEHATH (POPMYIIBI CIOXKEHUS U
YMHOXKEHHUSI BEpOATHOCTEH, (OpMydy TIOTHOH BEpOSATHOCTH, (HOpMYITy

bepuymnnu, xkomOuHatopHbie ¢GakTel U (HOPMYJIBI; OIEHHBATH BEPOSITHOCTU




peaJIbHbIX COOBITUI; YMEHUE ONEpUpOBaTh MOHSITUSAMMU: CllydaiiHas BEIMYMHA,
pacnpeielieHne BEPOSTHOCTEH, MaTeMaTH4eCKOe OXHUJAHWE, IUCHEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIy4ailHOW BENWYMHBI, (PYHKIHUU pacHpepeicHUs U
IUIOTHOCTH PAaBHOMEPHOIO, IOKAa3aTEIIbHOIO U HOPMAJIBHOI'O PAaCIIPElIEICHUM;
YMEHHE HCIIOIb30BAaTh CBOMCTBA M3YYEHHBIX PACIPEACIICHUM U1 PELICHUs
3aJ]ay; 3HAKOMCTBO C IMOHATHSMU: 3aKOH OOJIBLIMX YHCEJI, METO/IbI BBIOOPOYHBIX
WCCIIC/IOBAaHNI; YMEHUE TPUBOIUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX
yucel B HPUPOAHBIX U OOIIECTBEHHBIX SIBJICHHUSAX; YMEHHUE OIEPHpPOBATH
IIOHATUSAMM:  COYETAHME, IIEPECTAaHOBKA, YMCIO  COYETaHUM,  YUCIO
nepecTaHoBOK; OnHOM HpI0TOHA; yMeHUe NPUMEHATh KOMOMHATOpHBIE (DaKThI U
pacCyKJIeHMsl U1 peleHUs 3a4ad; OLIEHMBAaTb BEPOSTHOCTH PEATBHBIX
COOBITHH; COCTaBIATH BEPOSTHOCTHYIO MOJAEIb M  HHTEPIPETUPOBATH

ITOJIy4E€HHBIN pe3ysbTar

YMeHue onepupoBarh MOHATHUSAMU: TOUKa, MpsAMasi, MJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BeIMYMHA YIJla, IUIOCKUH YroJj, ABYTpaHHbIM yroi, TpEéXrpaHHbIN
yrojl, CKpEIlMBAIOUIMECs MpsMble, MapauIeIbHOCTh U IEPHEHIUKYISPHOCTh
OpSMBIX M IUIOCKOCTEH, Yrosl MeXAy HpsIMbIMH, YIOJI MEXAy MNpsMOH Hu
IUIOCKOCTBIO, YTOJI MEXJy MJIOCKOCTSMHU, PACCTOSIHME OT TOYKHU /10 IIOCKOCTH,
paccTosiHUE MEXIy MPSAMBIMHU, DPACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHUE
UCIOJIb30BaTh IMpPU pEUIeHMM 3a/Jad U3YyYEHHble (akThl U  TEOPEMBI
TUTAHUMETPHUH;, YMEHHUE OIICHWBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpA;
CTPOUTh MaTEeMaTUYECKHE MOJEIU C MOMOUIbI0 I'€OMETPUUECKUX IHOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMMPAKTUYCCKUC 3aaa4n
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YMeHue omnepupoBaTh MOHATHAMM: IUIOIIAAb (GUrypbl, 00BEM QUrypHl,
MHOTOTPAaHHHK, MPaBWIBHBIH MHOTOTDAaHHUK, CEYEHHWE MHOTOrpaHHUKA, KYO,
napajieNienunesl, Mmpu3Ma, NHpamuaa, (uUrypa M IMOBEPXHOCTH BpAIICHUS,
IUIMHAP, KOHYC, Imap, cdepa, momans cdepbl, IUIOMEAAb HOBEPXHOCTH
MUPaMUbBI, TPHU3MBI, KOHYycCa, IUIMHApA, OO0BEM Kyba, MPsIMOYrOJIHHOTO
napaJuleienure/a, MMpaMuibl, IPU3MbI, IIWIHHIpPA, KOHYyca, 11apa, pa3BépTka
MOBEPXHOCTH, CEUYEHHWs KOHyca W UWIMHApA, TMapajuleJbHbIe OCH WU
OCHOBaHMIO, CEUCHHME WIapa, IUIOCKOCTh, Kacamomascs cdepsl, IIHHIPA,
KOHyCa; yYMEHHE CTPOMTH  CEUYEHHE  MHOTOTPaHHUKA,  HM300paxkaTh
MHOTOTPaHHHUKH, (DUTYpPBI U TIOBEPXHOCTH BPAILCHHS, UX CEYCHHS, B TOM YUCIIC
C TIOMOIIBIO  JJNEKTPOHHBIX CPEACTB; YMEHHE MPHMEHSATh CBOWCTBA
reOMeTpUYecKuX (uryp, camocTosTenbHO (GOPMYIHPOBATH —OIPEICICHUS

u3ydaeMbIX (UTYp, BBIIBUTATh THUIOTE3bl O CBOWCTBAX M MpHU3HAKaX




reoMeTpuueckux ¢uryp, OOOCHOBBIBATH WM OMNpPOBEpPraTh HX; YMEHHE
MPOBOANUTH KiaccUPUKAIUIO (UTYyp MO Pa3NUYHBIM MpPU3HAKAM, BBIMOTHSITH

HGO6XOI[I/IMBI€ JOMMOJIHUTCIIBHBIC ITOCTPOCHUA
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YMeHue onepupoBaTh MOHATUSAMU: JIBUKEHHUE B IIPOCTPAHCTBE, MapajlIeIbHbIH
IIEPEHOC, CHUMMETpPUSl Ha IUIOCKOCTH M B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue MoA00us, MoK00HBIe (DUTYPHI; YMEHHE paclo3HaBaTh PaBHBIC
U 10A00HBIE (QUIypbl, B TOM YHUCIE€ B IPHUPOJE, HCKYCCTBE, apXHUTEKTYypE;
HCIOJIb30BaTh I'€OMETPUUECKUE OTHOLIEHUS NP PEHICHUH 3a/ady; HaXOAUTb
reOMEeTPUYECKUE BEJIMYMHBI (UIMHA, YroJl, IUIOIaAb, 00BbEM) HpPU pPELICHUU
3aja4 M3 JAPYrux Y4YeOHbIX MNPEAMETOB U U3 pealbHOW KU3HU; YMEHHE
BBIUUCIIATh TE€OMETPUYECKHE BEJIWYMHBI (AJUHA, Yroji, IUIOIAAb, OOBEM,
IUIOIIAb TIOBEPXHOCTH), UCHOJB3ySd H3y4eHHbIE (OPMYIJBI U METOJIbI, B TOM
qucie: IUIOIIA[b IOBEPXHOCTH NHPAMUABL, NPU3MBbI, KOHyCa, LMWIMHApA,
wiomanb chepsl; 00bEM KyOa, MPSIMOYTOIBHOTO MapauIieIenuesia, THPaMussl,
IPU3MBl, LWIMHIAPA, KOHYyca, IIapa; YMEHUE HAXOJUTh OTHOLIEHHE OOBEMOB

NoJ00HBIX GuUryp
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Vmenue OICprUpoOBaATh IMOHATHUAMU: TIIPAMOYIroJibHasgd CHUCTEMa KOOpAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOpAMHATBI BCKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa HA YUCJIO, PA3JIOKCHUEC BCKTOpPA I10 6a3Hcy, CKaJIpHOC
IMPOU3BCACHUC, BCKTOPHOC IIPOU3IBCACHHUEC, YIOJ MCXKIAY BCKTOpaMH, YMCHHC
HCIIOJIB30BATh BeKTOpHHﬁ n KOOpI[I/IHaTHHﬁ METOL JJIA PCUICHUA

reOMEeTPUUYECKUX 3a7a4 U 3a7a4 APYyrux yueOHbIX IPEIMETOB
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YMeHHne BbIOMpATh MOIXOANIANA METOJ JJIS PEIICHHS 3a7add; IMOHHMAaHHE
3HAYUMOCTH MaTEMATUKU B U3YUCHHUH MPUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB
U SBIICHUM, YMEHHE paCllO3HABaTh MPOSIBJICHHUE 3aKOHOB MATEMAaTHKU B
HUCKYCCTBE, YMEHHE TMPUBOAUTH MPUMEPHl MATEMAaTHYECKUX  OTKPBITHIA

POCCHUIICKOM 1 MUPOBOM MaTEMAaTHUYECKON HAYKH




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnble u nensie yncina. [Ipu3Haky 1eIMMOCTH LENbIX YU CET
12 Pannonaneupie uucna. OOBIKHOBEHHBIE M JIECATUYHBIC ApOOH, MPOLIEHTHI,
. 0eCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOUN creneHu. [leiicTBus ¢ apudmeTnyecKuMu
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