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IMNOACHUTEJIBHASA 3AIINCKA

YueOHplii Kypc «BeposSTHOCT, U cTaTUCTHKa» YIIyOJEHHOTO YpPOBHSA
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIi1yONEHHOTO YPOBHS Ha YPOBHE CpEIHEro 001ero oopasoBanus. Y 4eOHbI Kypc
npeaHa3HayeH Ui (GOpMUPOBaHUS y OOYyHAIOIIMXCS CTATUCTUUECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTABICHUS OOydarolUMXcs O METOoJaxX HCCIEeI0BaHUs
U3MEHYMBOIO MHpPA, pa3BUBACTCSl IOHMMAaHUE 3HAYUMOCTH U  OOLIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4yeOHOro Kypca HallpaBJI€HO Ha 3aKpeIUIeHUE 3HaHWi,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha pa3BUTHUE IIPEACTABICHUNM O CIy4YalHBIX BEIMYMHAX U B3aMMOCBA3SAX MEXKIY
HAMH Ha BaXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAOIIETO
mupa. B pesynbrare y o0y4aromuxcs J0JKHO cOPMUPOBATHCS MPEICTABIECHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTEMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIS  ONUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduMuecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3jIMyHbIE pOAa H3MEPEHUSX, JINTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U MTPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBIseTcsS 0a30il i1 OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIELUAIBHOCTEW, HO TaKXE COLMAIbHBIX U IICUXOJIOTHYECKUX, IOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEILHON MEpe HUCIOJIb3YIOT armapaT
aHanu3a OOJBIIMX JaHHBIX. L[eHTpalbHYI0 4YacThb y4eOHOro Kypca 3aHUMAaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHAa MPHUPOJBI,
UMEIOLIET0 MaTeEMaTHYECKY0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJEJIECHBI OCHOBHBIE
coziepkaresibubie TUHUM: «CiayyaiiHble COOBITUS U BEpOSITHOCTU» U «CiyyaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUN B y4€OHBIH KypC BKIJIFOUEHBI 3JEMEHTHI TEOpUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISl TOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX Y4YeOHBIX
KYpCOB.

Conmepxxanne nuHuUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEACTABICHUA O PACIPEACIICHUNA BEPOSTHOCTEHN
MEXKY 3HAYCHUSIMU CIIy4YarHbIX BEJIMUYUH. BaxkHyI0 4acTh B 3TOU COAEpKATEIbHOU



JVHUH 3aHUMAET U3y4eHHE T€OMETPHUUECKOro 1 OMHOMHAILHOTO PaclpeeIeHUN 1
3HAKOMCTBO C MX HENPEPHIBHBIMHM AHAJIOTaMU — MOKA3aTEIbHBIM U HOPMAJIbHBIM
pacrpenencHusIMHI.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMU BEIMYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHWE OOydyaroluXcs Ha ONHCAaHUU U
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKa3aTeIbHOMY U HOPMAJIbHOMY PACIPEACICHUSM.

B y4eOHOM Kypce mpeaycMaTpuBaeTCcsi 03HAKOMUTEIIBHOE H3Y4YEHHE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U OINKMCAHME OTOM CBS3M C IIOMOILBIO
KOA(pQUIMEHTa KOPpPEISUUU MU €ro BbIOOPOYHOIrO aHajora. OTH D3JIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lHMarpaMmbl pacCenBaHUs», N3yYCHHYIO HA YPOBHE
OCHOBHOI0 00mIero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KypCOB aireOpbl U FeOMETPUH.

Emé oauH 21eMeHT  colepKaHus, KOTOpPBIM  IIpeularaercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHI, HACTYMAIOIINX B €IUHUILY BpeMeHU. O3HAaKOMJICHHE C pacipeacieHueM
BEPOSITHOCTEW KOJIMYECTBA TAKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
SBJIIETCSL aKTyaJlbHBIM JUIsl OyQylUIMX aOUTYypUEHTOB, MOCTYMAOIINUX HA y4yeOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJICHHUEM.

Ha wu3ydenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yray0neHHOM ypoBHE oTBojauTcs 68 wacoB: B 10 kmacce — 34 ugaca (1 ydac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbIN rpad, myTH B rpade: MuKiIsl 1 nend. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  ChnydailHble  ONBITBI  C  PABHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSIMU: TepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepuMmenTa. Gopmyna nosHou BepossTHOcTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHUMBIX wucnblTaHuld bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE H
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHe JByX CIIy4alHbIX BeauMuMH. HezaBucumele
CJIy4dailHble BEJIMUMHBI.

MareMatrdeckoe OXHJAaHWE CIy4alHOM BeJUYMUHBI (paclpeaceHus ).
[Ipumepsl TpUMEHEHUsT MaTEeMaTUYECKOro OXHUAAHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHApHOW Ciay4yallHON BelIWYMHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBl  CIIy4alHBIX  BEIUMYMH. MaremMaTudeckoe  OXUJaHHUE
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucriepcus OMHApHOM cilydaliHOM BeIMYMHBI. MaremaTuyeckoe
OKUJAHUE TIPOU3BEICHUS W JUCHEPCHs CYMMbl HE3aBUCHUMBIX CIyYalHbIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHME  OMHOMHAIBHOTO
pacnpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TI'€OMETPUYECKOIO
pacrpeeneHus.



HepasenctBo UeOniméBa. Teopema YeOwiméBa. Teopema bepuymmu. 3akon
Oonpimimx  uyucen. BwiOopounslii  Merox  uccienoBaHuii.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BelnW4MHBL. [IprMeprpl. @YyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
[O0Ka3aTeNbHOIO pacnpeesieHus, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

[TocnemoBaTenbHOCTE  OAMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajiaud,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauuss nByx ciuydaiiHbix BenuuuH. KosdduuumeHnt nuHelHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSAATHOCTH M CTATUCTHKA» (YTJIYBJIEHHBIII YPOBEHD)
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WIMM  OOYYaIoOmerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIECHA POCCHICKOTO OOIIeCTBa, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBJICHHM,
OpoLeayp Tpa)KAaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMO/JICUCTBOBATh C COIMAIbHBIMU HMHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYECHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K MPOUUIOMY U HACTOSIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHOE OTHOILICHHE
K JOCTHKEHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MaTEMaTHYECKOU
IIKOJIbI, MCMOJIb30BAHUE 3TUX JOCTHXKEHUU B JIPYTHX HayKaX, TEXHOJIOTHSX,
chepax SJKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOrO TMOBEACHMS,
CBSI3aHHOTO C  MPAaKTUYECKUM TMPUMEHEHHUEM JIOCTHXKEHUM HayKu U
NEATEIbHOCThIO YYEHOIO, OCO3HAHUWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAS 3CTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad, pELICHUH, pacCykXJIeHUN,
BOCIIPMUMYHBOCTh K MATEMATUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYECKHUE 3HAHUS B
UHTEpecax 370pOBOTO M 0e3omacHoOro oOpas3a IKU3HHM, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBbIO (30pOBO€ MHUTaHHE, COaTaHCUPOBAHHBIN
PEXKUM 3aHATUNA U OTIIbIXA, PETYJsIpHAs PU3NUYECcKasi aKTUBHOCTh), (pru3ndeckoe
COBEPILIEHCTBOBAHKE npu 3aHSTHUIX CIIOPTUBHO-03/I0POBUTEILHOM
NS TEIbHOCTbIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE LEHHOCTU TPYIOJIOOUs, HHTEpeC K
pasnmuyHbiM  chepam  TPO(PECCHOHATBHON  JESTEIBHOCTH, CBSI3aHHBIM C



MaTeMaTUKON W €€ MPUIOKECHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIA BBHIOOD
Oynymel mpodeccnn W peaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI,
FOTOBHOCTh U  CHOCOOHOCTH K  MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000Opa30BaHUIO Ha MPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTb K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, NMOHMMaHWE BIUSHUSA
COIIMAIBHO-D)KOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME TPUPOJHON
COLIMAIBHOM  Cpe/ibl, OCO3HAHHE TIJ00aJbHOTO XapakTepa HKOJIOTHYECKUX
mpo0JIeM, OpUEHTAINS Ha MPUMEHECHHE MaTeMaTHYECKUX 3HAHWHA ISl PEIICHUS
3a/1a4 B 00JIAaCTH OKPYIKAIOIICH Cpepl, INITAHUPOBAHKUE TTOCTYIIKOB U OIEHKH WX
BO3MOYHBIX MTOCJICJICTBUM JIJIsI OKPYKAIOLIEH CPeibl;

8) HeHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
VPOBHIO pa3BUTUS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, MOHUMaHUE
MaTeMaTHYeCKOW HAayKH Kak c(epbl 4elIOBEUECKOW NEATCIbHOCTH, ATAIloB €
Pa3BUTHS U 3HAUYUMOCTH JUIsl Pa3BUTHSA [MBWIM3AIMHU, OBJIAJICHUE SI3BIKOM
MaTEMaTUKH U MaTeMaTHUYeCKOW KyJIbTypOd Kak CpPEJICTBOM IIO3HAHHS MHUDAa,
TOTOBHOCTh OCYIIECTBJISATh MPOSKTHYIO W HCCIEAOBATEIIBCKYIO NESTEIBHOCTh
WHIUBUIyaJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AecTBuUA:

BBISIBIIATh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
O00OBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHAMHU, (OPMYIUPOBATH
onpeeIeHus MOHSTHH, yCTaHABJINBATh CYIIIECTBEHHBIN pU3HAK
Kjaccu(uKanuy, OCHOBaHUSA i OOOOIICHWS U CpaBHEHUSA, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPHHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEILHBIC ¥ OTPHUIATSIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC

BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
MpoTUBOpEYHs B akTax, JaHHBIX, HAOMIOACHUSIX U YTBEPXKICHUSX, MTPEJIaraTh
KPUTEPHH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPCUNIA;

JienaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSITEIIbHO JI0KA3aTeILCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MpsMbIE W OT MPOTHBHOTO), BBICTPAWBATH AapTyMEHTAITUIO,



MPUBOAUTh TIPUMEPHI W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKIIEHUS U BBIBOJIBI;

BBIOMpaTh CIIOCOO pemieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHsA, BBIOMpATh HambOoJiee TMOAXOAAIUNA ¢  y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTelbcKue 1eiicTBUS:

MCTIOJB30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUH HHCTPYMEHT MO3HAHUSA,
GopMyTUpOBaTh  BOMPOCHI, (HUKCUpYIOIIHE TMPOTHBOpEYHEe, MpodIIeMy,
yCTaHaBIIUBATh KCKOMOE M JaHHOE, (OpPMHpPOBATH TUTIOTE3Y, apTYMEHTHPOBAThH
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHWPOBAaHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OOBEKTa,
SABJICHUS, TIPOLIECCA, BBISABICHUIO 3aBUCUMOCTEH  MEXIy OOBEKTaMH,
SIBJICHHUSIMH, TIPOIIECCAMU;

CaMOCTOSTENIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOBI 110 pe3yJibTaTaM
MPOBEAEHHOTO HAONIONEHUsS, WCCIECOBAHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATE Jeunutsl MHOpMAIMY, JaHHBIX, HEOOXOJAUMBIX JI OTBETA
Ha BOMPOC U JIJIS PEIICHHUS 3a]1a4H;

BbIOMpaTh ~ MHGOPMAIMIO W3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh W HMHTEPIPETUPOBATH HWH(POPMAITHIO
Pa3TUYHBIX BUIOB M (OPM TIPEACTABICHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIIKIO, IPEACTABIATH €€ B pa3InuHbIX (hopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HaA&KHOCTD uHbOpMaITuu o CaMOCTOSITEIIHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHBIE YHHMBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS

OO0menue:

BOCIIpUHUMATh W  (OPMYJIHMPOBATh CYXKJICHUS B COOTBETCTBUU C
YCJIOBHSIMU U TIETISIMU OOIIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY
3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTax, AaBaTh MOSICHEHUS 110 X0y PEUICHUS
3a/1a4i, KOMMEHTUPOBATh MOJIyYEHHBIN pPe3ybTaT;

B X07i¢ 00CY»IeHHUs 3aJ]aBaTh BOIIPOCHI MO CYILIECTBY O0CYX IaeMON TEMBbI,
mpoOJieMbl, peIlIaeMoil 3aJadyu, BBICKA3bIBATh HJEH, HAIlCJICHHbIC Ha ITOMCK
pELIEHUsI, COMOCTABIISITh CBOU CYXJEHUS C CYXKJICHUSMU JIPYTHX YYaCTHUKOB



auanora, 0OHapyKUBaTh pa3InyMe U CXOJCTBO MO3UIUH, B KOPPEKTHOU Qopme
(GopMynHpOBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

OPENCTAaBIATh  pE3yJbTaTbl  pPEIICHHs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEIOBAHUsI, MIPOEKTA, CaMOCTOSTENBHO BbIOMpaTh (OpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTALNN U 0COOCHHOCTEN ayTMTOPUH.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eliCTBUSA

Camoopranusanus:

COCTABJISITH TUIAH, aJITOPUTM PEIICHUS 3a7a9H, BRIOUPATh CIIOCOO PEIICHNUs
C y4€TOM HMEIOIMXCS PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPHUAHTHI PEHICHUN € Y4ETOM HOBOM
uHbOopMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJIBLHBIA HHTEJIEKT:

BIIQJICTh HABBIKAMH TI03HABATEILHON pediekcMr KaK OCO3HAHUS
COBEpIIIACMBIX JEHCTBHA W MBICIHUTEIBHBIX IIPOIECCOB, WX pE3yJIbTaTOB,
BJQJIETh CIOCOOAMU CaMOIPOBEPKH, CaMOKOHTpOJIS Mpollecca W pe3yibTaTa
pelIeHus: MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TPH PEIICHUU
3aladyd, BHOCUTh KOPPEKTHUBBI B JEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMJIEHHBIX OITNOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€Id M YCIOBUSM, OOBSCHSTH
NPUYUHBI  JIOCTYOKCHHUS WM HEIOCTH)KCHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HaxOJIUTh OMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
WHIVUBUYabHON pabOThl MPU pelIeHUH Y4eOHBIX 3a/iay, MPUHUMAThH IIeJb
COBMECTHOM NIEATEIbHOCTH, IUIAHUPOBATh OPTaHW3aIMI0 COBMECTHOW PaboTHI,
pacnpenensaTh BHIBI pabOT, JOTOBAPUBATHCS, 00CYXKIaTh MPOIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CY)IeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOIHATHL CBOIO 4YacTh pPabOTHI W
KOOPJIMHUPOBATh CBOM JCHCTBHS C APYTMMH YJICHAMU KOMAaHIbI, OIICHUBATh
KauyecTBO  CBOETO BKJIaga B  OOMMHA  TPOAYKT IO  KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICUCTBHUSI.

NPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kinacca oOyyaromuiicss HayquTCs:



cBOOOJHO ONEpUPOBATh MOHATUAMHU: Tpad, TUIOCKUN rpad, CBA3HBIN rpad,
nyTh B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JAEPEBO CIY4alHOTO
AKCIIEPUMEHTA;

CBOOOJTHO OMEpPUPOBATh MOHSATUSMU: CIYYAUHBIA SKCHEPUMEHT (OIBIT),
CIy4JailHOe CcOOBITHE, SJIEMEHTApHOE CIydallHOE COOBITHE (DJIEMEHTAPHBIM
HCXOJ) CIIy4ailHOrO OIbITa, HaXOAUTh BEPOSTHOCTH COOBITUH B ONBITaX C
PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXoauTh u (OPMYJIUPOBATH COOBITHS: TepeceueHue, OObeIUHEHUE
JAHHBIX COOBITUM, COOBITHE, NPOTHUBOIOJIOXKHOE JIaHHOMY, UCIOJIb30BaTh
auarpamMMbl - Oisiepa, KOOPAMHATHYIO TNPSMYyI0 Ui pEIICeHHs  3ajad,
MOJIb30BaThCsA (HOPMYJION CIOKEHUS BEPOSITHOCTEM ISl BEPOSITHOCTEM IBYX U
TpeX CIy4alHBbIX COOBITUH;

OIIEpUPOBATh  IMOHATUAMU:  YCJIOBHAsg  BEPOSATHOCTb, YMHOJKECHHUE
BEPOSITHOCTEM, HE3aBUCHUMBIE COOBITHS, JEPEBO CIYYaWHOTO 3KCIIEPUMEHTA,
HaxXOJIUTh BEPOSITHOCTA COOBITUH C IMOMOILNBIO MPaBUIIa YMHOXKEHHS, J€peBa
CIIy4ailHOTO OMbITa, UCIIOJIb30BaTh (POPMYJy MOJHON BEPOSITHOCTH, (POpMyITy
baiieca npu penieHuu 3a7a4, onpeAesaTh HE3aBUCUMOCTb COOBITHI 110 popMyIie
Y 110 OpraHU3alyu CIy4alHOro SKCIIEPUMEHTA;

MPUMEHATh W3Y4YEHHbIE KOMOWHATOpHbIE (OPMYJbl ISl MEPEUUCIICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUN CIIy4allHOTO OMbITa, PEUICHUS
3a/1a4 10 TEOPUU BEPOSITHOCTEN;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: OWHAPHBIA CIIy4ailHBI  OIBIT
(ucmbITaHue), ycrex U HeyjAauya, He3aBUCHUMbIE UCIIBITAHUS, CEpUsl UCIBITAHUM,
HaxXOJIUTh BEPOSITHOCTU COOBITHIl: B CEpUU MCHBITAHUWA J0 MEPBOrO ycrexa, B
CepHH UCIBITAaHUN BepHyIIn, B ONbITE, CBA3aHHOM CO CIIy4allHBIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH,;

cBOOOHO OIEpPUPOBATH MOHATUSMMU: ciry4aitHas BEJINYMHA,
pacrpeniesieHde  BEpOSITHOCTEH, JuarpamMma  pachpeseieHus, OuHapHas
cilyyaiiHasi BeTMYMHA, FEOMETPUUYECKOe, OMHOMHAIIBHOE paclpe/IeieHHe.

K konmy 11 kiaacca oOygaromuiicss HayquTCs:

OIEPUPOBATH NMOHATHUAMH: COBMECTHOE PACIPENEICHUE NBYX CIyYalHBIX
BEJIMYMH, MHCIOJNb30BaTh TaOJMIy COBMECTHOTO paclpeiesieHus JABYX
CIy4YalHBIX BEJIMYMH [JI1 BBIACJICHUSA PACIPENCIICHUs] KaXKJIO0H BEJINYWHBI,
ONPENEIICHUS] HE3aBUCUMOCTH CIIyYalHBIX BEJIUYMH;

CBOOOZHO  ONEpUpOBaTh MOHATHEM  MaTEeMaTHMYECKOTO  OXHJaHUs
CIIy4anHOU BEJIUYHUHBI (pacmipeneneHus), IIPUMEHSATH CBOWCTBA
MAaTeMaTUYECKOTO OKHUIAHMS IIPU PEILIEHUH 3a/1a4, BBIYUCIIATh MATEMATHYECKOE
O’KHJIaHWe OMHOMHAJIBHOTO U TEOMETPUUYECKOTO pacipeieICHUH;



CBOOOJTHO  OINEpUPOBATh  TMOHATHSIMHU:  JHUCIEPCHs,  CTaHIAPTHOE
OTKJIOHCHUE CIIyYalHOW BEJIIMYMHBI, NPUMEHSATH CBOWCTBA JIUCIEPCUH
CIIy4yalHOW BEJIWYMHBI (pacmlpelesieHus])) NpH PEIICHUH 3a/ad, BBIUYMCIATH
JUCIIEPCHUI0 M CTaHJAPTHOE OTKJIOHEHHE T'€OMETPHYECKOI0 U OMHOMHMAIBHOTO
pacnpeneneHuu;

BBIYUCIISITH BBIOOPOYHBIE XAPAKTEPUCTUKU IO JIaHHOW BBIOOpKE U
OIICHUBATh XAPAKTEPUCTHUKU TEHEPATbHOM COBOKYIMHOCTH JAHHBIX IO
BBIOOPOYHBIM ~ XapakTepucTukaM. OIICHUBATh BEPOSTHOCTH COOBITUM H
MPOBEPSTH MPOCTEUIIINE CTATUCTUYECKUE THUIOTE3bI, MOJIB3YSICh HM3y4YEHHBIMU
pacnpeneneHusIMU.
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