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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblit Kypc «BeposTHOCTh M CTaTUCTHUKA» YIIIyOJIEHHOTO YPOBHSI SIBJISETCS MPOJODKEHUEM H
pa3sBUTHEM OJHOMMEHHOIO Y4eOHOro Kypca YIiyOJIEHHOrO YPOBHS Ha YpPOBHE CpPEAHEro O0OIIero
oOpa3oBaHus. YueOHBbIH Kypc NpeiHa3HadyeH [uis (OpMHUPOBaHUS Yy OOYy4aroIIMXCsl CTaTUCTUYECKOMN
KYJIbTYpbI U IIOHUMAaHUS POJIA TEOPUU BEPOATHOCTEH KaK MaTEMaTUYECKOr0 HHCTPYMEHTA I U3Y4CHUS
CIIy4aHbIX COOBITMH, BEJIMYMH U TporeccoB. [Ipm u3yueHMM Kypca 00OramaroTcsi MpeAcTaBIICHUs
00yJaroIuxcst 0 METOAAX HCCIIECAOBAaHUS M3MEHUYMBOIO MHpPA, PA3BUBAETCS NMOHMMAHUE 3HAYMMOCTH U
OOIIHOCTH MaTeMaTHYECKUX METO/0B MO3HAHMsI KaK HEOThEMJIEMON YacTU COBPEMEHHOI'O €CTECTBEHHO-
Hay4HOI'0O MUPOBO33PECHMUS.

Copneprkanme y4eOHOro Kypca HalpaBlIEHO Ha 3aKpeIuieHHe 3HAHWH, MOTyYEeHHBIX MPU HU3y4CHUU
Kypca Ha ypOBHE OCHOBHOIoO 0oOmIero oOpa3oBaHMs, M Ha Pa3BUTUE NPEACTABICHUH O CIIydalHbIX
BEJIMYMHAX M B3aUMOCBA3SX MEXIY HUMHU Ha BaXKHBIX IPUMEpAx, CIOKETbl KOTOPBIX NOYEPIHYTHI U3
OKpyXaroliero mupa. B pesynbrare y oOywaromuxcs TOJKHO c(HOpPMUPOBATHCS IPEACTABIECHUE O
HanOoJiee yMOTPEOUTENBHBIX M OOIIMX MAaTeMaTHYECKUX MOJEINAX, HCIOJIb3YeMbIX ISl OMHCAHUS
AQHTPOIIOMETPUUECKUX U JIeMOrpauyecKuX BEJIMYMH, MOrPEIIHOCTE B pa3iMyHble poJia U3MEPEHMSIX,
JUINTEJIbHOCTU 0€30TKa3HOW pPabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBICHUH M
IpoIeccOB B OOIIeCcTBE. YUEOHBIN KypC SIBISETCS 0a30W Uil OCBOCHUS BEPOSTHOCTHO-CTATUCTUYECKHUX
METOJIOB, HEOOXOAMMBIX CIEHUAIMCTaM HE TOJbKO HWH)KEHEPHBIX CIELHMAIBHOCTEH, HO TaKke
COLUAIBHBIX M ICUXOJOTMYECKUX, MOCKOJIBKY COBPEMEHHBbIE OOLIECTBEHHbIE HAyKW B 3HAUYUTEIILHOM
Mepe MCIOJIBb3YIOT almnapaTr aHainu3a OoJbIIuX AaHHBIX. LleHTpanbHy0 4acTh y4eOHOro Kypca 3aHMMaeT
oOCcyxneHue 3akoHa OompmIMX YHCenl — (YHIAMEHTAIBHOTO 3aKOHA MPHPOJBI, HMEOIIETO
MaTeMaTUYECKYI0 (opMan3aIuio.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LEJISIMH B CTPYKType ydeOHOro kypca «BeposdTHocTh u
CTaTUCTHKA» Ha YIIyOJIEHHOM YpOBHE BBIJCIIEHbl OCHOBHBIE COAEp)KaTesbHble JUHUU: «CiydaiiHble
COOBITHS U BEpOATHOCTH» U «CilydaiiHble BETMYMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMMMO OCHOBHBIX JMHMM B y4eOHBIH KypC BKIJIIOUYEHBI 3JIEMEHTHI T€OpUU I'padoB U TEOPHUH
MHO’KECTB, HEOOXOAMMBIE JJIsi TOJHOLIEHHOTO OCBOEHHMS MaTepualla JaHHOro ydeOHOro Kypca u
CMEKHBIX MaTEMAaTHYECKUX YUEOHBIX KYpCOB.

Copneprxanue nuHnM «CiaydaiiHble COOBITHS U BEPOATHOCTUY CIYXKHMT OCHOBOM /17151 )OpMHUPOBAHUS
MPEJCTABICHUN O PacHpeiesiCeHUd BEPOSTHOCTEN MEXKIY 3HAUYCHHSIMH CIyYallHBIX BEJIWYWH. BaxkHyro
yacTb B JTOW COJEp)KaTeNbHOM JIMHUM 3aHUMAET H3Y4YEHHE T'€OMETPUYECKOro M OMHOMMAIBLHOTO
pacupeneNeHuid U 3HaKOMCTBO C HMX HENPEPBIBHBIMU aHAJOTaMHU — IIOKA3aTEIbHBIM U HOPMaJbHBIM
pacupeneneHUsIMH.

Templ, CBsiI3aHHBIE C HENPEPBIBHBIMM  CIYYalHBIMM BEJIMYHHAMM M PACIpPENICICHUSMH,
aKLIEHTUPYIOT BHUMAaHHE OOYYaroIIMXCS Ha OMHCAHWU U MU3YYEHHH CIyYalHBIX SBJIEHUH C MOMOUIbIO
HenpepbIBHBIX  (QyHKIUH. OCHOBHOE BHUMAaHUE YJIENSAETCS IO0Ka3aTelbHOMY W HOPMalbHOMY
pacpeneneHusIM.

B ydeOHOM Kypce mpeaycMaTpUBaeTCsi 03HAKOMUTEIbHOE M3YYEHHE CBA3U MEXAY CIy4alHBIMHU
BEJIMYMHAMU MU OINMCAHUE 3TOM CBA3M C MOMOIIBI0 KOA(p(UIIMEHTa KOPPESIMK U €ro BbIOOPOYHOTO
aHaJlora. OJTU 3JIEMEHTBI COJEpPKAaHUS pPa3BUBAIOT TeMy «/luarpammel paccenBaHMs», U3YyUYEHHYIO Ha
YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs, U BO MHOTOM OIUPAIOTCS HA CBEICHUS U3 KypCOB anreOpsl U
TEOMETPHH.

Emé onmumH 5s1eMEHT coaepKaHMs, KOTOpBIM IpeNIaraeTcss Ha O3HAKOMUTEIBHOM YPOBHE —
MIOCJIEIOBATEIBHOCTD  CIyYalHBIX HE3aBHUCUMBIX COOBITUH, HACTYMAlOIUX B EJUHMUIYY BPEMEHHU.
O3HaKOMJICHHE C paclpe/ieieHHEM BEpPOATHOCTEH KOJIMYECTBA TAKUX COOBITUH HOCHT DPa3BUBAIOILUI
XapakTep M ABISETCA AaKTyalbHbIM JUuId OyaymMx aOUTypHUEHTOB, IOCTYHAIOIIUX Ha YydeOHbIE
CHELHATbHOCTH, CBSI3aHHbIE C OOIECTBEHHBIMY HAyKaMH, IICUXOJIOTHEN U yIIPaBIECHUEM.



Ha u3yuenue yueOHOro Kypca «BeposITHOCTh M CTaTUCTHKA» Ha YriyOJE€HHOM YpOBHE OTBOAMTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, csa3ubiii rpad, mytu B rpade: mukiabl U nend. CreneHb (BaJCHTHOCTb) BEPUIUHBI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnydvaiiHple KCIIEPUMEHTHI (OTBITHI) M CIy4YailHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTh ciydyailHOTO COOBITHS. BAM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepanuu Haj COOBITHSIMH: TIEpeceYeHHE, O0OBEIUHEHHE, MPOTHBOIOIOXHBIE COOBITHSI.
Huarpammsl Diinepa. @opmyra cloKeHUs: BEPOATHOCTEM.

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN. JlepeBO CiydyallHOrO SKCIIEpUMEHTA.
®opmyna noiaHou BepoaTHocTH. Popmyna baiieca. HezaBucumblie coObITHS.

bunapHblii ciiydaliHbIM ONBIT (MCIIBITAHKE), YCIEeX U Heynada. HezaBucruMble HCIIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUI 710 mepBoro ycmnexa. [lepecranoBku u ¢axropuan. Hucnio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna 6unoma HeroToHa.

Cepusi HezaBucUMBIX wHcnbiTaHui bepuymnu. Cnyualinelii BbIOOp W3 KOHEYHOU
COBOKYIIHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOcTed. Jlmarpamma pacrpesesieHus.
Onepanuu Haj ciaydyaHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacripesielieHuil, B TOM 4HClIe TeOMETPUUECKOe U OMHOMHUAIIBHOE.

CoBMeCTHOE paclpeieieHue JBYX CIIy4ailHbIX BelMWYMH. He3zaBucuMmeble ciaydaiiHbIE
BEIMYMHBI. MareMaTudeckoe OXHJaHue ciaydailHoW BenuuuHbl (pacrpeneneHus). [Ipumepsl
OPUMEHEHHs MaTeMaTH4eCKOro OXHJaHUs (CTpaxoBaHWe, JioTepes). MaremaTtuyeckoe
OKu/laHue OMHApHOM Ciy4dailHOM BeMMYMHBI. MaTeMaTHUecKoe OXKHJAaHUE CYMMBbI CIy4alHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHue Te€OMETPUUYECKOr0 U OMHOMUAIBHOTO PACIIpeIeIeHHM.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE CIy4yalHOW BETWYUHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciydaliHOW BelMMYMHBI. MaTeMaTHuecKoe OKUAAHUE MPOU3BENEHUS U
JUCIIEPCUSl CYMMBI HE3aBUCUMBIX CIIy4allHBIX BEIWYMH. J(ucniepcus U CTaHAAPTHOE OTKIOHEHHE
OMHOMUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacnpeneneHus.

11 KUIIACC

HepasenctBo UYeObrméBa. Teopema YeObiména. Teopema bepHymin. 3akoH OonbIIMX
yucen. BpiOopounslii mertox wuccienoBanuil. Bribopounbsie xapaktepucTuku. OleHHUBaHHE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka mpOCTEHIIMX THUIOTE3 ¢ TOMOIIBIO
W3YYEHHBIX paclpeleICHUN.

HenpepsiBHble cnydaiiHble BenuduHbl. [IprMepbl. DyHKIUSA IIIOTHOCTH BEPOSTHOCTH
pacnpeneneHus. PaBHOMEpHOE paclpeleleHMe M €ro CBOWCTBA. 3aJadd, NPUBOAALIUE K
[IOKA3aTeIbHOMY pacHpeleleHuIo. 3ajJaud, MPUBOIALIME K HOPMAJIbHOMY pAacIlpeAeieHUIO.
@DyHKIUSA IUIOTHOCTH BEPOATHOCTH I10KA3aTEIBHOIO pacHpeAeieHHs, (QYHKLUUS IUIOTHOCTH
BEPOATHOCTH HOPMaJbHOrO pacnpezaeneHuss. OyHKIUSA IUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO
pacnpeneneHusl.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajqaud, NPUBOIAIIME K
pacnpenenenuto Ilyaccona.



KoBapuanust nByX cinydaiiHeix BenuunH. KodpduimeHT IUMHEHHOW KOppEesIuu.
CoBMecTHBIC HAOMIOIEHUS IBYX BeIHMYUH. BeiOOpouHbIi K03 dumment koppensunn. Paznnaue
MEXIYy JIMHEHHOM CBS3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOX
HaMMEHBIIINUX KBAJIPaTOB.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh Y CTATUCTHUKA» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp TPakIaHCKOrO OOIIecTBa
(BBIOOPBI, OMPOCHl W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKOMN IPa’kJaHCKOM MIAEHTUYHOCTHU, YBAXKECHUS K MPOIIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE  OTHOUIEHWE K  MHUpPY, BKJIOYas  3CTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3UYHbIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI IIPUMEHSATh MaTEMATHUECKHE 3HAHUSI B MHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTD),
¢buznyecKoe COBEPILIEHCTBOBAHNE MPHU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYAO0JI00Us, UHTEpEC K pa3iuuHbIM cepam
poeCCHOHAIBHON JCSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymiel mnpodeccnr W peamn30BBIBATH COOCTBEHHBIS
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCcKOil HalpaBiIeHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMANbHOM Cpelbl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaIoLIeil cpe/bl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHOW MPAKTHUKH, NOHUMAaHHE MAaTEMaTWYeCKON HayKH Kak cdepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIBCKYIO NE€ATEIbHOCTh MHANBHYAJIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE IPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OPMYIUpPOBaTH ONpEAETICHUS MOHATHH,
yCTAaHABJIMBATh CYIICCTBEHHBIH NPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUS Ui O00OOUICHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (pakTax,
JaHHBIX, HaAOMIONEHUSX U  YTBEPXKICHHUSX, IMpeajaratb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOABI C HMCIOJb30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllMIO, NPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHocoO pemieHus YydeOHOM 3afaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HaHMsI, (OPMYyIUPOBAThH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIM  DKCIIEPUMEHT, MCCIEAOBAaHUE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEeKTa, SBJIEHUS, IPOLIECCa, BbISBICHUIO
3aBHCUMOCTEH MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATDh JIOCTOBEPHOCTD MOJIYUYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)KE BbIIBUIaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€PUIMUTE HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX Ui OTBETAa HAa BONPOC U JUIs
peLIeHMs 3a]1a4u;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAIM3HPOBATH,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IPECTaBICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MpPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATh IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JdaBaTb IMOACHCHUA II0 XOAY pClICHUA 3adadrd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3yibTar;

B XO0Jlle 00CYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, TPOOJIEMBI,
penraeMoi 3aj1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOMCK PELICHUS, CONOCTABISATH CBOU
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6H3py‘)KI/IBaTI) pas3indue u CXoACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPE/ICTAaBIATh PE3yJIbTAaThl PEHICHUs 33/a4d, DKCIIEPHMEHTA, HMCCIEIOBAHMSA, MPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/7a4 NpPE3eHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHHUsS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
HUMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH
BapUaHThI peIIeHul ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJ/Ib, SMOLUOHAIBHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMH [TO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yJbTaTOB, BIJAJETh CIHOCOOAMH CaMOIIPOBEPKU,
CaMOKOHTPOJIS TIPOLIeCcca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3ajjauu;

OpeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJECHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MLEIHM M YCIOBHSIM, OOBSICHATH PUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yibTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

MOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThI MpH
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3AIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUMBaThb KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMU B3aUMOCHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiacca o0ydaromuiicst HAyIUTCs:

CBOOOJTHO OIEPHPOBATH MOHATHIAMU: Tpad, IUIOCKUH rpad, cBsI3HBIN rpad, myTh B rpade,
Llelb, IUKJI, JEPEBO, CTEIIEHb BEPIIUHBI, IEPEBO CIIY4aHOTO 3KCIIEPUMEHTA;

CBOOOJTHO OINEpPUPOBATH MMOHATHAMU: CIyYalHbIM SKCHEpUMEHT (OIbIT), Cly4yailHoe
cOOBITHE, 3JIEMEHTApHOE cllyyailHoe COObITHE (3JIEMEHTapHbI MCXOJ) CIIy4allHOr'O OIIbITa,
HAXOJIUTh BEPOATHOCTH COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HAXOJUTh U (POPMYyIUpPOBATH COOBITHS: MEpecedyeHue, OObEIUHEHNE TAaHHBIX COOBITHIA,
coObITHE, NPOTUBOIOJIOXKHOE JTAaHHOMY, HCIOJb30BaTh AMArpamMMmbl Oiiiepa, KOOpAMHATHYIO
OpsAMyl0 JJIs pelleHHs 3a/ad, I10JIb30BaThCsl (OPMYJION CIIOKEHHMsI BEpOSITHOCTEH JJis
BEPOATHOCTEN JIBYX U TPEX CIy4YalHbIX COOBITUM;

ONEpPUPOBATh  IIOHATHUAMM: YCIOBHAs BEPOSATHOCTb, YMHOXKEHHE BEPOSATHOCTEM,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYaHOI0 HKCIEPUMEHTA, HAXOAUTh BEPOSATHOCTH COOBITUI €
IIOMOIIBIO TpaBWJIa YMHOXKEHUS, JiepeBa CIy4ailHOro OIbITa, UCIOJIb30BaTh (POPMYINy HOIHOH
BeposTHOCTH, (popmyny baiieca mpu pemeHun 3a1ad, ONpenesiTh HE3aBUCUMOCTh COOBITHH 110
(dopMyJie ¥ 10 OpraHU3allK CIy4ailHOro SKCIIEPUMEHTA;

OPUMEHATh M3Y4YEHHblE KOMOMHATOpHbIE (OPMYNbl JJsl IEPEUUCIICHUS 3IIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITHUHM ClIy4alHOrO OMNbITa, pEUIeHUs 3ajad 10 TEeopuu
BEPOSITHOCTEM;

CBOOOJTHO OTIEPHPOBATH MOHATHAMH: OMHAPHBIN CIy4alHBIA OMBIT (MCIBITAHUE), YCIIEX U
HeyJaya, He3aBUCHMbIE HCIBITAHUS, CEPHsl UCHBITAHUN, HAXOAUTh BEPOSATHOCTU COOBITHH: B
CEpHUHU UCTBITAaHUI JI0 IIEPBOTO YCIEXA, B CEPUM UCIBITAHUN BEpHYIIM, B OMBITE, CBI3aHHOM CO
CITy4allHbIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOAHO  ONEpUpOBaTh  MOHATHSAMM:  Cly4ailHass  BEJIMYMHA,  pacHpelelieHne
BEPOSITHOCTEH, TUarpaMMa pacrpesieneHusi, OMHapHas ciy4aiiHas BeJIMYMHA, T€OMETPUUYECKOE,
OMHOMMAJTIBHOE paclpeieeHue;

ONEPUPOBATh IOHATHUAMM: COBMECTHOE pACIpPEIECICHUE JBYX CIIy4YalHBIX BEJIIMYUH,
MCIIOJIb30BaTh TAaOJIUILy COBMECTHOI'O pacIIpeieIeHUs ABYX CIy4YallHbIX BEJIMYUH JJIs BbIACICHUS
pacrpeneneHuss KaKIOW BEIWYMHBI, OINPEAEICHUS HE3aBUCUMOCTH CIy4YailHbIX BEJIHMYUH;
CBOOOJTHO OMEpPHPOBAaTh MOHATHEM MAaTEMAaTUYECKOIO OXHJAHUS CIydailHOH BEJMYMHBI
(pacnpenenenus), NMPUMEHSITh CBOMCTBA MAaTEMaTHYECKOrO OKUIAHHS IPH PEIIeHHUH 3ajad,
BBIUHCIISATH MaTeMaTHYECKOE OKUIaHHEe OMHOMHUAIBHOIO UM T€OMETPUYECKOro paclpeaeseHuil;
CBOOOJTHO ONEpUpPOBATh MMOHATUSAMH: JUCHEPCHs, CTAaHAAPTHOE OTKJIOHEHHE CllydailHOM
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUHU CIIydyailHOM BENWYHMHBI (paclpeleNieHus) Mpu
pELIEHUH 3a/1ad, BBIYMCIATH JUCHEPCHI0 W CTAHJAPTHOE OTKJIOHEHHE TE€OMETPUYECKOro M
OMHOMHUAIBHOTO paclpeaeeHuH.

K xonmy 11 ky1acca o0yyaromuiicss HAyYUTCS:

BBIYUCIIAATH  BBHIOOPOUYHBIE XapaKTEPUCTUKU IO JIaHHOM BBIOOPKE U OIICHHUBATh
XapaKTepUCTUKU TE€HEpPAIbHONM COBOKYIMHOCTH [AHHBIX MO BBIOOPOUYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOSITHOCTH COOBITUN M TPOBEPSITh MPOCTEHIIME CTAaTUCTUYECKUE THUIIOTE3bI,
MI0JIB3YAICh U3YYEHHBIMH PaCpPECIICHUSIMU;

IPUBOIUTH NPUMEPHI 3ajad, NPUBOIAIIMX K IOKA3aTEIbHOMY paclpeiesieHUIo, 3ajad,
IPUBOAALIMX K HOPMaJIbHOMY pacipenesneHuto. OnepupoBarh NOHATUAMU: (DYHKIMS INIOTHOCTH
BEPOSITHOCTH ITOKA3aTEJILHOTO paclpeieNeHus], PyHKIUs IUIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO
pacripeniesieHus, (pyHKIUS TUIOTHOCTH M CBOWCTBA HOPMAJIBHOTO pACHpEeACTICHUS; ONpPEACTITh

K02 PUITMEHT JIMHEWHOM KOPPEIISINH, BEIOOPOYHBIA KOIPDUIIMEHT KOPPEIISIIUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
1 DteMeHTH TeopuH rpados 3 https://ptlab.mccme.ru/svstem/fl les
/private/10_modul 1.pdf
5 CrnyuaiiHble OTBITHI, CIIy4aiiHbIe COOBITHS 3 https://ptlab.mccme.ru/system/files
U BEPOSITHOCTU COOBITHIA te/10_modul_2.pdf
Ornepanuy HaJl MHOKECTBAMH H
3 coObITusiMu. Cro’keHHe U YMHOXKEHHUE 5 https://ptlab.mccme.ru/system/files
BEPOSTHOCTEU. Y CJIOBHAS! BEPOSITHOCTb. te/10_modul_3.pdf
He3asucumele coObITHS
4 DeMeHTE! KOMOUHATOPHKI 4 1 https://ptlab.mccme.ru/system/files
te/10_modul_4.pdf
Cepuu 1ocien0BaTeIbHbIX UCTIBITAHUH. .
. https://ptlab.mccme.ru/system/files
5 Wcneiranus beprymum. CiyyaitHbli 5) )
N te/10_modul 5.zip
BBIOOD M3 KOHEYHOU COBOKYITHOCTH
https://ptlab.mccme.ru/system/files
te/10_modul 6.pdf
6 Cry4aiiHble BeIUYHHEI U PACIIPE/ICIICHHS 14 1 https://ptlab.mccme.ru/system/files
te/10 modul 7 sluchaynye velichi
raspredeleniya_prodolzhenie.pdf
OBIIEE KOJIMYECTBO YACOB I10 34 2 0

[NPOT'PAMME
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https://ptlab.mccme.ru/system/files/private/10_modul_5.zip
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https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf
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https://ptlab.mccme.ru/system/files/private/10_modul_7_sluchaynye_velichiny_i_raspredeleniya_prodolzhenie.pdf

11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue

NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe

padoThI padoTsbI
pecypcbl

3aKoH OOJBIINX YHCET

DNIEeMEHTB MAaTEMAaTHYECKON CTaTUCTUKU

HenpepriBHbIe cllydaliHble BETUYHHbBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBbHOE pacIpe/IeTICHUS

Pacnpenenenue Ilyaccona

CBs13b MEXTy CITy4allHBIMH BEJTMIHHAMHA

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounuectBo yacos 3 b
JIEKTPOHHBbIE HHU(POBBIE
Ne i/ Tema ypoka Kontpoububie IlpakTuyeckue P P
Bcero o0pa3oBaTeJIbHbIE pecypChbl
padoThI padoTsbI
1 I'pad, cBsA3HBIH rpad), MpeacTaBICHUE 3a1a9H C 1 https://ptlab.mccme.ru/system/files/p
MOMOIIBIO Tpada rivate/10_modul_1.pdf
5 Crenens (BasieHTHOCTD) BepiuHbL. [1yTh B rpade. 1 https://ptlab.mccme.ru/system/files/p
Llernu 1 LUKIIBI rivate/10 modul 1.pdf
3 Caszubie rpadsl. JepeBbs. [lepeBo ciydaitHOro 1 https://ptlab.mccme.ru/system/files/p
IKCIIEPUMEHTA rivate/10 modul 1.pdf
4 CiyJaiiHble SKCTIEPUMEHTBI (OIBITHI) M CIyYaliHbIC 1 https://ptlab.mccme.ru/system/files/p
COOBITHS. DJIEMEHTapHbIC COOBITHS (MCXOIbI) rivate/10_modul_2.pdf
BepositTHOCTB cityuaitHOro coObITHs. BepositHOCTH .
o https://ptlab.mccme.ru/system/files/p
5 COOBITHI B OMBITAX C PABHOBO3MOKHBIMU 1 .
rivate/10_modul_2.pdf
AJIEMEHTAPHBIMH COOBITUSIMHU
BepositHocTh citydaitHoro coObiTusi. BepositHocTH .
. https://ptlab.mccme.ru/system/files/p
6 COOBITHI B OTBITAX C PABHOBO3MOKHBIMU 1 n
rivate/10_modul_2.pdf
AJIEMEHTAPHBIMH COOBITUSIMHU
7 Omnepauuu Haj cOOBITUAMU. DOpMyIIa CIIOKEHHS 1 https://ptlab.mccme.ru/system/files/p
BEPOSITHOCTEH rivate/10_modul_3.pdf
3 YcioBHas BEPOATHOCTh. Y MHOKEHHUE 1 https://ptlab.mccme.ru/system/files/p
BeposATHOCTeH. DopMylia YCIOBHOW BEPOSTHOCTH rivate/10_modul_3.pdf
9 YcioBHAsSE BEPOSTHOCTh. Y MHOXKEHHE 1 https://ptlab.mccme.ru/system/files/p
BeposATHOCTeH. DopMylia YCIOBHOW BEPOSTHOCTH rivate/10_modul_2.pdf
10 DopMyna MOmHOH BePOATHOCTH 1 https://ptlab.mccme.ru/system/files/p

rivate/10 modul 2.pdf

12
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https://ptlab.mccme.ru/system/files/private/10_modul_2.pdf

https://ptlab.mccme.ru/system/files/p

11 = ®opmyna baiieca. HezaBucumblie coObITHS )
rivate/10_modul_2.pdf
12 KomOuHaTopHOE NMPaBUIIO YMHOKEHUS. https://ptlab.mccme.ru/system/files
[TepecranoBku U (hakTopHUa /private/10 modul 4.pdf
. https://ptlab.mccme.ru/system/files
13 = Yucno coueranmii. Tpeyronbuuk [lackans )
/private/10 modul 4.pdf
https://ptlab.mccme.ru/system/files
14 ®opmyna 6uHoma HerotoHa )
/private/10 modul 4.pdf
15  KontponsHas padota Nel
BbunapHsIit cnydaiHbINA ONBIT (MCIIBITAHUE), YCIIEX U .
p v ( )y https://ptlab.mccme.ru/system/files
16 = meynaua. HezaBucumbie ucnbitanus. Cepust ) ,
. /private/10 modul 5.zip
HE3aBUCHMBIX UCIIBITAHUH JI0 TIEPBOTO ycIiexa
17 Cepust HE3aBUCUMBIX HCIIBITAHHH JIO TIEPBOTO https://ptlab.mccme.ru/system/files
ycrexa /private/10 modul 5.zip
. https://ptlab.mccme.ru/system/files
18  Cepust He3aBUCUMBIX UCTIBITAHUN bepHymm _ )
/[private/10 modul 5.zip
19 Cayuaiinelii BBIOOp 0€3 BO3BpalllCHHS. https://ptlab.mccme.ru/system/files
OnHOBpeMEHHBIH cy4aiHbli BEIOOP /[private/10 modul 6.pdf
20 CiyJaiiHblii BBIOOP ¢ BO3BPAIICHUSIMHU. https://ptlab.mccme.ru/system/files
KomOunHaTopuka nepectaHoBOK /[private/10 modul 6.pdf
21 CnyugaitHas BenmnuuHa. Pactipenencaue https://ptlab.mccme.ru/system/files
BEpOATHOCTEN. /[narpamma pacnpeneneHus /private/10 modul 6.pdf
Omneparnyu HaJI CITy4aifHBIMU BEJTUUNHAMH. )
22 | 1 patl ALeye . B . https://ptlab.mccme.ru/system/files
UMepHI pactipenenenuii. bunapras cirygaitHas
PUMCPLL pactiped P i /[private/10 modul 6.pdf
BeTMYMHA
23  T'eomerpuueckoe pacrpenenenue. bunommuaabHoe https://ptlab.mccme.ru/system/files
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pacrnpezesieHue

/private/10 _modul 6.pdf

MareMaTtnyeckoe 0’KMIaHUE CIy4alHON BEJIMYUHBL.

https://ptlab.mccme.ru/system/files
/private/10 modul 7 sluchaynye v

24 | CoBMeCTHOE pacupeeicHUE IBYX CIIyYaiiHbIX
pactip yx CIya elichiny i raspredeleniya prodolzh
BCIIMYNH .
enie.pdf
. . https://ptlab.mccme.ru/system/files
HCSaBI/ICI/IMBIe CJ'IyLIaI/IHBIe BCIIMYUHEL. CBOI/ICTBa .
/private/10 modul 7 sluchaynye v
25 | MaTreMaTH4YecKOro OKHuaaHus. MareMaTHU4eCcKoe T ]
. .. elichiny i raspredeleniyva prodolzh
OXKuJaHue OMHAPHON CIydyaliHOM BETUYMHBI )
enie.pdf
https://ptlab.mccme.ru/system/files
26 MaremMatrnueckoe 0’kUIaHHe T€OMETPUUECKOTrO U /private/10 modul 7 sluchaynye v
OMHOMMAJIBHOT'O paclpeieleHui elichiny i raspredeleniya prodolzh
enie.pdf
https://ptlab.mccme.ru/system/files
/private/10 modul 7 sluchaynye v
27  Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHUE . ]
elichiny i raspredeleniyva prodolzh
enie.pdf
https://ptlab.mccme.ru/system/files
28 Jucnepcust OMHApHOM CITy4ailHOM BEJIMYUHBI. /private/10 modul 7 sluchaynye v
CBoiicTBa aucnepcun elichiny i raspredeleniya prodolzh
enie.pdf
M https://ptlab.mccme.ru/system/files
aTeMaTH4YECKOe OKUIaHUE IIPOU3BENECHUS U .
29 a p a . /private/10 modul 7 sluchaynye v
IHACIIEPCHS CYMMBI HE3aBUCHMBIX CIIYYaHBIX . ]
p ™ i elichiny i raspredeleniya prodolzh
BEJINYNH ]
enie.pdf
https://ptlab.mccme.ru/system/files
30 JIucriepcusi OMHOMHAIBHOTO PACIIPE/ICIICHHUS.

/private/10 modul 7 sluchaynye v
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Jucnepcus U CTaHAapTHOE OTKJIOHEHUE
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reOMETPUYECKOr0 pacipeaecHus. elichiny i raspredeleniya prodolzh
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32  KontponbHas pabota No2 1

33 O00011IeHE U CUCTEMATH3alis 3HAHUI 110 1
pe3yJibTaTaM KOHTPOJILHON pabOThI

34 O0001IeHrEe U cUCTEMATH3aIMs 3HAHUH 110 1
pe3ylbTaTaM KOHTPOJIBHOM paboThI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI CpeiHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATHCTHKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPAMMBbI
6.2 OnepupoBaTb  MOHATUAMHU:  CpeJHee  apudmMeTHyeckoe,  MeAMaHa,
' HauOoJibllIee, HAMMEHbIlIee 3HaYeHHE, pa3MaX MacCUBa YHCIOBBIX TaHHBIX
OnepupoBaTh MOHATUSIMU: CIIYH4alHbIN SKCIIEPUMEHT (OIBIT) U CllydaliHOe
COOBITHE, 3JIEMEHTapHOE COOBITHE (2JIEMEHTapHBIH MCXOJ) CIy4alHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITaX C PAaBHOBO3MO>KHBIMHU
CIly4yaliHBIMU COOBITHSIMU, HAXOJUTh U CPABHUBATh BEPOSITHOCTU COOBITHIL B
W3YYEHHBIX CIIy4alHbIX dKCIIEPUMEHTAX
Haxomute u (opMynupoBaTth COOBITHS: TepecedeHHe H OOBeAUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOIIOJIOKHOE JIaHHOMY COOBITHIO;
' MOJIb30BaThCs AMarpaMMaMu Diiepa 1 GOpMyIIoi ClIOKEHHs BEpOATHOCTEH
IIPY PELICHNN 3a]a4
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOLIBIO IMpaBUJIa YMHOXEHHS, C IOMOIIbIO
JIEpEBa CIy4YaiiHOrO ONbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE PABUIIO YMHOXKEHUS MPU PEILIEHUH 3aa4
OnepupoBaTh MOHATUSAMHU: HCIBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIIeX U Hey/laya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpHU
' HE3aBHCHMBIX HCIBITAHUH JO IEpPBOr0 YCIEXa, HaXOAUTh BEPOSTHOCTH
coObITHIi B cepuu uctibiTanuit beprymnu
6.8 OnepupoBaTb  MOHATUAMH:  ClIy4aliHas  BEJIWYMHA, pacHpelesieHUue
' BEPOATHOCTEN, AUarpaMma pacrpeaesieHus
11 KJIACC
Kon g
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHHUBaTh  BEPOATHOCTH  3HAYEHUM  CIydallHOM  BEJIMYHUHBIIIO
' pacnpenesIeHUIO UK C TOMOLIBIO AUArPaMM
5.2 OnepupoBaTb MOHATHEM MaTEMAaTUYECKOTO  OXKHMJAHUA, IPUBOIUTH
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IIPUMEpPBI TOr0, KaK IPUMEHSETCS MATEMaTU4YECKOE OXKUIAHHME CIIy4alHOMN
BEIMYMHBI, HAXOAUThb MAaTEMaTH4YECKOE OKUAAHHWE 10  JAHHOMY
pacrpeesIeHUI0

5.3
5.4

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCEI

HNmeTtn MMpEACTABICHHUE O HOpMaJIbHOM paclpCACICHUN
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kox
6

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

6.3

[IpencraBnenre JaHHBIX C MOMOIIBIO TabauI U nuarpamm. CpegHee apudMeTuIecKkoe,
MeJraHa, HauOOoJbIlIee U HAUMEHBIIEe 3HAYCHUS, pa3Max, IUCIEPCHSI M CTaHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTH ciy4ailHOro coObITHS. BIHM30CTH YacTOTBIM BEPOSITHOCTH
coObiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU

Onepauud Haa COOBITHSIMH: TepecedeHue, OOBEAUHEHHE, MPOTUBOIIOIOKHbBIE
coObItus. unarpammsl Diinepa. opmyrna caoKeHus: BEpOSATHOCTEH

6.4

VYcnoBHas — BEpOSATHOCTb.  YMHOXKEHHME  BEpOATHOCTEH.  JlepeBO  Ciy4ailHOro
skcriepuMenTa. @opmysia nojHoM BeposTHOCTU. HezaBucumeblie cOOBITHS

6.5

6.6

KomOunatopHoe mpaBuno ymHoxeHus. [lepectaHoBku u dakrtopuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroTona

bunapHplii crnyuaiiHblii ombIT (MCHbITaHUE), ycnmex M Heydauda. HesaBucumble

HCIIBITAaHUA. CepI/ISI HE3aBUCHUMBIX HCIBITAHUM 110 NepBoro  ycriexa. CepI/IH
HE3aBUCHMBIX HCITBITAHUN BepHy.]'IJ'II/I

6.7

CnydaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.
[Tpumeps! pacnpeieieHnid, B TOM YHCIie TeOMEeTpUIeckoer OMHOMHUATIBHOE

11 KJIACC

Kon

5.1

5.2

IIpoBepsieMblii 3JIEMEHT COACPKAHMS
Teopust BEpOATHOCTEN M CTATUCTHUKA

HUucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIMYMH: MAaTEMaTHYECKOE OXHUIAHUE,
JCIIEPCHS. U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpuMEHEeHHsT MaTeMaTHYECKOTO
OXKHMJAaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEAHEBHOM XU3HU. MaremaTtnueckoe
OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MareMaTu4ecKoe OKHUJIaHNE U TUCIEPCHSI TEOMETPUIECKOTO U
OMHOMUAIBHOTO pacIpeieIeHH

3akoH OOJIBIIMX YUCENl M €ro poiib B Hayke, MpHUpoJe U olmiecTBe. BriOOpOUHBIit
METOJ UCCIIEOBAaHUN

5.3

[Ipumepsl  HENpEpBIBHBIX  CIy4YalHbIX  BeIWYWH. [loHsATHE O  IUIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOAAIIUE K HOpMaIbHOMY pacrpeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacipeieeHuu
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IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUA oOpa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHHe (GOpMyIUPOBaTh U ONEPUPOBATh MOHATUAMU: OMpPEIEICHUE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MAaTeMaTH4YeCKOW HWHAYKIUU;
MMPOBOAWTHL AOKA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HAJl MHOXKCCTBAMMU,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePHUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMHM; HCIONB30BaTh Tpadbl mpu

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUAMH: HATYpaJIbHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LIEeJIBIM TOKa3aTeJIeM, KOPEHb HAaTypaJIbHOW CTENEHU, CTENEHb C
paIrMoOHATBHBIM TTOKA3aTEeJIeM, CTEIeHb C JIEHCTBUTEIIBHBIM TTOKa3aTelIeM,
norapudmM UMCHa, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK 10 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIHMOHAIBLHOE YHCIIO,
MHOXECTBA HATYpaJIbHBIX, UEJIbIX, pPAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBIITNI 001N
JIenuTeNh W HauMEHblee oOmee KpaTHoe, anropuT™m EBkmuma mpu
pEIIeHUH 3a/7a4; 3HAKOMCTBO C Pa3JIMUYHBIMU MO3UITHOHHBIMU CHUCTEMaMU
CUHCIICHUS; YMEHUE BBITIONHSAThH BEIUMCIICHUE 3HAUECHUH U peoOpa3oBaHus
BBIPOKEHHM CO CTETNEHsAMU M Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUpOBaTh  IMOHSATHUSMU:
MOCJIE0BATENbHOCTh, apU(pMEeTHUeCKass MpPOTpeccusi, TeoMeTpuYecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
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YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amMcH  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anredpanyeckas); yMeTh
MPOU3BOJUTh apU(DMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHMS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, MX CHCTCMbI IJId PCIICHHA MAaTCMAaTUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
¢byHKIMYU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUI U
¢bu3nyecKuil CMBICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
MHTETpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKUIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOH K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIONB30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIUH; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKOro
aHauu3a; MPUMEHATh MPOU3BOJHYI U HAXOXKJIEHHs HAWIy4dlIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
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HHTCrpaia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

oMoIIbi0 AuddhepeHITnaIbHbIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTudyHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢yHKuMu, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, TOKa3aTelbHas M
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCIOJIb30BaTh Tpa(UKK Ul U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIYy BEJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33a4d U3 00JIaCTH YNpaBJIE€HUs JIUUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IOJIYYCHHOE DEIICHUE U
OLICHUBATh TMPaBJONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJEINPOBAThH
peanbHbBlE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJIIM C  HUCIOJB30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJpIlIee U HaUMEHbIlIEee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHue H3BJEKaTh, UHTEPIPETUPOBATH
uH(OpMalKIO, IPEJCTABICHHYIO B Ta0lMLaX, HAa AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHBIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKux
METO/OB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu McCCIe10BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMeHue omnepupoBaTh MNOHATHUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH
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BEPOSTHOCTh C HCIOJIB30BAaHUEM TpapUUeCKUX METOJIOB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GakThl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CIIydailHas BENUMYMHA, paclpenesieHue BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPacCOpedeNieHHs W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEICICHHI; YMEHNE
UCTIOJIB30BaTh CBOWCTBA M3YYEHHBIX PACTpEACICHUN IS PEUICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMCHHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, MEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIIO  TNEpPeCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUHN YIoJl, IBYTPaHHBII
YToJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPAIIIETbHOCTh U
MEPIECHANKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy MNpsIMOM M TUIOCKOCTBIO, Yol MEXIY IUIOCKOCTSIMU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIOJIb30BaTh MPHU PEIICHUU
3aa4 u3ydyeHHbIe (DAKTBl U TEOPEMBI IJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTHYECKUE
MOJENIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYycC, map, cdepa, miomians chepsl, IUIOMmaib
IIOBEPXHOCTU NUPAaMUABI, NPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefienuIeaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,

KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LHIMHAPA,
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12

[apajuleJIibHblE OCH WJIM OCHOBAHMIO, CEUEHHUE Ilapa, IIJIOCKOCTb,
Kacaromasicss cdepbl, NWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydaeMbIX (UTYp, BBIIBUTATh THUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo GuUryp Imo
pa3jIMyYHbIM IPU3HAKaM, BBINOJHIATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA

YMeHne onepupoBaTh MOHSATHSMH: JBHXKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YTOJI,
ioaab, 006EM) MpU pelIeHU: 331a4d U3 JPYTUX y4eOHBIX MPEAMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYIUHBI
(nmuHA, Yroi, IIOMmaAb, OOBEM, IUIOMIAAL MOBEPXHOCTH), HCIONb3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TApaJUIeNIeIUIe1a, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

YMenue ONCpHUpOBaTh MOHATUAMU: MPAMOYT'OJIbHASA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, VYIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpI[HH&THBIfI METOA

JJI pECHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYTUX y‘-Ie6HI)IX nmpeaMETOB

13

YMenue BLI6I/IpaTB HOI[XOI[}IH_II/Iﬁ MCTOA AJId pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TPHUPOAHBIX U 06H1€CTBGHHI)IX
nmponeccoB u SIBJICHPIP'I; YMCHHUC pPacCliOo3HABATL IIPOABJIICHUC 3dKOHOB
MAaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPbI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH
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INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

1 Yucna v BIYKCICHUS
11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmerndeckuil KOpeHb HaTypallbHOW creneHu. JleWCTBUS ¢ apupMeTHYECKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenensb ¢ 11eabIM nokaszareneM. CTeneHs ¢ palMoHaIbHbIM Noka3areneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHCIOBOIO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OIIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeobOpazoBanue BeIpaKEHHIA
1.9 KommuiekcHbie uncia
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 [{enbie u 1poOHO-pallMOHANIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBa
2.7 [TokazarenbHblE U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruveckne HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHU M HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeeTuTenh MaTPULI
3 OyHKIUY U TpadUKU
3.1 Oyukius, cnocodbl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHBIE
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¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI

Ob6nacte ompezaeneHuss W MHOXKECTBO 3HaueHWi QyHkuumu. Hymu dyHknum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblee 3HAYCHHE
(GYHKIIMHY Ha IPOMEKYTKE
33 Crenennass (yHKIUS C HaTypajbHbIM W IENbIM Toka3aTeneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMmnrtorel rpadukoB ¢yHkuuid. CpoiicTBa  (yHKUHUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[IpumeHenne NpPOM3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoXecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 [eomeTpust
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BPALLECHUS
7.5 KoopaunaTsl 1 BEKTOpBI
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

BepositHocTh 1 cTatuctuka/ 10 knmace byanmosud E. A., BynbiueB B. A. Maremaruka.

BepositHocTh 1 cratuctuka. 10 k. bas. u yrmyoin. ypoBau. YuebHnoe mocobue. — M.:
IIpoceemienue, 2025.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

MeTtoanueckue PECKOMCH AN I/IHCTI/ITYTa CTPATCIruu pa3sBUTHUA O6pa30BaHI/IH «Cucrema

OIICHKH JIOCTIKEHUH TUIAHUPYEMBIX MPEAMETHBIX PE3yJIbTATOB OCBOCHHSI YI€OHOTO
npeameta «Maremarukay, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

OdunranbpHbiil calT Poccuiickas anexktpoHHas mikoda - https://resh.edu.ru/

Maremarunueckas BepTukais - https://ptlab.mccme.ru
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