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HOACHUTEJIBHAA 3AIINCKA

VYuebHblii Kypc «BeposSTHOCTP M CTaTUCTHKa» YIUIYOJEHHOTO YPOBHS — SIBJISIETCS
MIPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca YriyOIE€HHOTO YpOBHS Ha YpOBHE
cpeaHero ooOmero oOpa3oBaHMsA. YUYEOHBI Kypc mpenHazHadyeH it (HOpPMUPOBAHHS Y
00yJaromuxcss CTATUCTHYECKOW KYJIbTYphl W TOHHUMAHHS POJH TEOPHH BEPOATHOCTEH Kak
MaTeMaTHYeCKOTO MHCTPYMEHTA /ISl M3yYCHHS CIy4allHBIX COOBITHIA, BEJIHMYMH H IIPOLIECCOB.
[Ipn m3ydyeHun kypca oOoramaroTcsl MpeACTaBICHUS 00Yy4aroIUXCsl O METOoJaX HMCCIEA0BaHUs
M3MEHUMBOIO MHpa, pa3BUBAETCS IOHMMAaHUE 3HAUYMMOCTH W OOIIHOCTH MaTeMaTHYEeCKHUX
METO/IOB TIO3HaHHUS KAaK HEOThEMJIEMOM 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAyYHOIO
MHPOBO33PEHHUS.

Conepxkanre ydeOHOTO Kypca HampaBlIeHO Ha 3aKpeIieHUe 3HAHWM, MOJNYyYEeHHBIX TPHU
M3Y4YEHUU Kypca Ha YpOBHE OCHOBHOIO oOuiero oOpa3oBaHusi, U Ha pa3BUTUE MPEACTABIECHUI O
CIIyJ9aifHbIX BEJIMYMHAX W B3aUMOCBSI3SIX MEXIY HUMH Ha BaXHBIX TIPUMEPaX, CIOIKEThI KOTOPBIX
MOYEPIHYTHl U3 OKpYXkatoliero Mupa. B pesynprate y oOydaronuxcs J0HKHO chOPMUPOBATHCS
MpeACTaBICHUE O Haubosee YHNOTPEOUTEIBHBIX U OOIMMX MAaTeMaTHYeCKHX MOJIEISIX,
UCIOJIb3YeMBbIX Ul ONHCAaHUS AaHTPOIIOMETPUYECKHMX M JAeMOrpauyecKkux BEIHYUH,
MOTPEIIHOCTE B pa3iuyHble poJa W3MEPEHMSX, JUIMTEIbHOCTH 0€30TKa3HOM paboThl
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTUK MAacCOBBIX SIBIIEHUH M TMpOILEcCCOB B OOIIECTBE.
Y4eOHbIl Kypc sBIAETCS 0a30i JJIT OCBOCHHS BEPOSATHOCTHO-CTATUCTHYECKHUX METOIOB,
HEOOXOIUMBIX CIEUATNCTaM HE TOJIbKO MHKEHEPHBIX CIEUATbHOCTEH, HO TaK)Ke COIMATBbHBIX
U TICUXOJIOTUYECKHX, MOCKOJIbKY COBPEMEHHbBIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIBHON Mepe
WCIOJIb3YIOT amnmapar aHanu3a OonblIuX JaHHBIX. LleHTpalibHyl0 4YacTh ydeOHOro Kypca
3aHUMaeT OOCYKJIECHHE 3akoHa OONbpIIMX Yucen — (yHJaMEHTAJIBHOTO 3aKOHa MPHUPO/IBI,
HMMEIOIIEro MaTeMaTUYECKyI0 (popManu3aluio.

B cooTBercTBUU € yKa3aHHBIMU IIEJIIMHU B CTPYKTYpe yuyeOHOro kypca «BeposTHOCTH U
CTaTUCTUKAa» Ha YIrIyOJEHHOM YpPOBHE BBIJIEJICHBI OCHOBHBIE COJIEp)KATENbHbIC JIMHUU:
«Crnydaiinble cOOBITUS 1 BEpOSATHOCTU» U «CilydaiiHbIe BEIMYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMUMO OCHOBHBIX JHMHHMHA B y4eOHBII KypC BKJIIOYEHBI 3JIEMEHTHI Teopuu rpadoB u
TEOPUHU MHOKECTB, HEOOXOAUMBbIE JJISl TIOJTHOLIEHHOTO OCBOEHHUSI MaTepuaa JaHHOTO y4eOHOro
Kypca U CMEXHbBIX MaTEMaTUYECKUX y4EOHBIX KYPCOB.

Conepxanne nuHuM «CrnydaliHple COOBITHS U BEPOSITHOCTU» CIY)KUT OCHOBOM st
dbopMHpOBaHMS TPEACTABICHUNH O paclpeAeNieHUH BEpOATHOCTEH MEXIy 3HaueHUSIMU
CllydallHbIX BENWYMH. BaxXHyI0 4acThb B 9TOHl COJEp>KaTENbHON JMHHU 3aHUMAeT H3y4YCHHE
F€OMETPUYECKOT0 U OMHOMHAIBHOTO pAaclpeiefieHuii W 3HAaKOMCTBO C HMX HENpPEepPhIBHBIMU
aHaJIOraMM — MOKa3aTeNbHBIM U HOPMaJIbHBIM PaCIpeIeICHUSIMH.

Tembl, cBsI3aHHBIE C HEMPEPHIBHBIMU CIYYalHBIMU BETUYMHAMU U paCHpeesIeHUsMHU,
aKIEHTUPYIOT BHHMaHHE OOy4aloUIuXCs Ha OMHCAHMM W W3YYCHHUU CIy4alHBIX SIBJICHUU C
MOMOIIBI0 HETPEphIBHBIX (YHKIMI. OCHOBHOE BHHUMAaHHE YIEsIeTCs IMOKa3aTelIbHOMY H
HOPMaJIbHOMY PaclpeeICHUsM.

B yueGHOM Kypce mperycMaTpUBaeTCsl O3HAKOMUTEIBHOE H3Y4YEHUE CBS3U MEXKAY
CIIydailHBIMHM BEIMYMHAMH M OMHCAHUE 3TOM CBSI3M C MOMOIIBIO KOYPQHUIIMEHTa KOPPETSIUN 1
€ro BBIOOPOYHOTO aHajora. OJTH DJIEMEHTHl COJACPKAHMS Pa3BUBAIOT TeMmy «JluarpaMMbl
pacceuBaHUs», HM3YyYCHHYI0 Ha YpPOBHE OCHOBHOTO o0OIiero oOpa3oBaHHs, WU BO MHOTOM
OTMPAIOTCS HAa CBEJICHUS U3 KypCOB alredpbl U F€OMETPHUH.



Emgé onun sneMeHT coaepkaHusi, KOTOPBIN MpeaaraeTcsi Ha 03HAKOMUTEIHHOM YPOBHE —
MOCIIEIOBATEIBHOCTD CIYyYaifHBIX HE3aBHUCUMBIX COOBITHH, HACTYMAIOUINX B €HHUILY BPEMEHH.
O3HakOMJIEHHE C pachlpelelieHUEM BEpPOSITHOCTEH KOJIMYECTBA TAaKUX COOBITH HOCHUT
Pa3BUBAIOIINN XapaKTep U SBISAETCSA aKTYyaIbHBIM JUIA OyAyIIUX a0MTYpHUEHTOB, IMOCTYIAIOLINX
Ha yqe6HBIe CIICNUAJIbHOCTH, CBA3aHHBIC C O6HIGCTB6HHI)IMI/I HayKaMu, IICUXOJIOTHEA U
YIIPaBJICHUEM.

Ha u3ydenue ydyeOHOro kypca «BeposTHOCTb M CTaTUCTHKa» Ha YIJyOJIEHHOM YpPOBHE
otBoautcs 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Hegento), B 11 kimacce — 34 yaca (1 gac B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubIi Tpad, Myt B rpade: Mukisl U 1end. CreneHb (BaJICHTHOCTH) BEPIIHHEL.
I'padbr Ha mmockocTu. JlepeBssi.

CrydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy4ailHble COOBITHS. DIIeMEHTAapHBIE COOBITHS
(ucxonpl). BepodTHOCTh cilydaliHOTO COOBITHS. BIM30CTh 4acTOTBI MU BEPOATHOCTU COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITHSIMU: TEpecedeHue, 00beIMHEHNUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Ditiepa. @opmysa CI0KEHUsI BEPOSITHOCTEH.

VYcnoBHas BEPOSTHOCTh. Y MHOXKEHUE BEPOSTHOCTEN. JlepeBO CIy4allHOTO HKCIIEPUMEHTA.
®dopmyina noaHo# BeposaTHocT. Dopmyna baiteca. HezaBucumblie coObITHs.

bunapHbIi cimydaliHbIN ONBIT (MCHIBITAHKE), YCIEX U HeyAada. HezaBucHMble UCIIBITAHMUSL.
Cepusi HE3aBUCHMBIX HUCHBITAaHUN 10 mepBoro ycmnexa. IlepecranoBku u (axkropuan. Yucno
couetanuil. Tpeyroapauk Ilackana. @opmyna OuHoma HeroToHa.

Cepust HezaBucuMBIX wucnbiTaHuil bepuymmun. CryvaiiHblii  BbIOOpD U3 KOHEYHOM
COBOKYITHOCTH.

CnyualiHass BenuuuHa. Pacrnpenenenue BepoATHOCTEH. [luarpamMma pacnpeneneHus.
Onepanum  Haj ciaydyallHbIMM BeIWYMHAMHU. buHapHas ciywaliHas BennuuHa. [Ipumepst
pacnpeziesieHui, B TOM 4YHCIie TeOMETpUYecKkoe U OMHOMUAIbHOE.

11 KJIACC

CoBMeCTHOE pachpeqeseHue ABYX CiydailHbIX BenauuuH. He3aBucumbie ciydaiiHbIe
BEJINYMHBI.

MareMatnueckoe OXHUIAHUE CIY9alHOW BenWuuHbl (pacmpenenenus). [Ipumepbr
MPUMEHEHHUs] MaTeMaTU4YecKOro OKUJaHus (cTpaxoBaHue, JoTepes). MaTemaTHueckoe
OXKMJIaHWe OWHAPHOW CIIydallHOW BEIWYWHBI. MaTeMaTH4YeCKOe OKHMJIAHUE CYMMBI CIIy4alHBIX
BEMYMH. MaTreMaTnyeckoe 0)kKHIaHuEe FreOMETPUIYECKOT0 1 OMHOMHUAIBHOTO PACIIpeIeICHHIMA.

Jluciepcusi W CTaHJApTHOE OTKIOHEHHE CIIy4alHOW BeIUYUHBI (pacrpeneieHus).
Jucnepcusi OMHApHOW CiydyalHOW BEJIMYMHBI. MaTeMaTH4ecKoe OXKHJAHWUE IMPOU3BEICHUS H
JUCIIEPCHUS] CYMMBI HE3aBHUCUMBIX CIy4alHbIX BEJIMYMH. [[ucniepcust U cTaHIapTHOE OTKIIOHEHUE
OMHOMHUAIBHOTO pacmpeneneHus. Jucnepcus W CTaHIApPTHOE OTKIOHEHUE T'€OMETPUYECKOTO
pacrnpeneneHus.

HepasenctBo YebObiméBa. Teopema YeOwiméBa. Teopema bepuymiu. 3akoH OoJbLINX
yrcen. BrpiOopouHbli MeTon uccienoBaHuil. BwiGopounble XxapakTepucTuku. OleHUBaHUE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUHBIM JaHHBIM. [IpoBepka MpoCTEUIINX TUIIOTE3 C MOMOIIBIO
M3YUYEHHBIX pacipeieIeHu.

HenpeprsiBHble ciydaiiHble BenMW4yuHBL. [Ipumepbl. DyHKIUS MUIOTHOCTH BEPOATHOCTHU
pacnipeneneHusa. PaBHOMepHOE paclpeleneHre W €ero CBOMCTBa. 3ajaud, NPUBOIAIINE K
MOKa3aTeIbHOMY paclpeieseHnI0. 3alayd, MPUBOAUIME K HOPMAJIBHOMY pPACIPEICICHHUIO.
OyHKIMS TUIOTHOCTH BEPOSITHOCTH TOKA3aTeNbHOTO pachpeneneHus, (QyHKIus TMI0THOCTU
BEPOSATHOCTH HOpPMaJbHOro pacnpeneneHus. OyHKIMS MIIOTHOCTH M CBOMCTBA HOPMAaJIbHOTO
pacrnpeneneHus.

[TocnenoBaTenbHOCTh OJWHOYHBIX HE3aBUCHMBIX COOBITHH. 3amadu, TPHUBOJIAMIHE K
pactpenenenuto [Iyaccona.



KoBapuarnuss nByx cinydaiiHpix BenuyuH. Kod(h@QHUIMEHT JHUHEHHON KOppENsLuH.
CoBmecTHBIC HAOMIONCHHS JBYX BeIHMUMH. BbiOopouHblit K03 duimenT koppensiuuu. Pasnnane
MEXKy JMHEHHOM CBSA3bI0 M NPUYMHHO-CIICACTBEHHON CBs3bl0. JIMHEWHHas perpeccus, METOJ
HaVMEHBIINX KBAaJIPaTOB.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTH Y CTATUCTHUKA» (YIJIYBJIEHHBIV YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYaloImerocs KaKk aKTHBHOTO U
OTBETCTBEHHOT'O 4JIE€HA POCCHUHCKOro OOIIEecTBa, MPEACTABICHHUE O MAaTEeMAaTHMYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIBHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOT0 BOCTIMTAHMSI:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKON IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JyXOBHBIX IIEHHOCTEH  pOCCHMHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHN HAyKH M JCSITEIBHOCTBIO YU4EHOTO, OCO3HAHWE JUYHOTO BKJIAJa B TMOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETo;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHHH, pPACCY)KICHUH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHHA M OTAbIXA, peryispHas Gpunveckas akTUBHOCTD ),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIO0US, HUHTEPEC K Pa3Iu4HbIM cdepam
npodeccuoHaANbHON esATENbHOCTH, CBA3aHHBIM C MAaTEMAaTHKOW U €€ MPUIIOKEHHUSIMHU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPYXKAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE SA3BIKOM MATEMAaTUKU M MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHMBeEpPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUAMH, (QOPMYIUPOBATH ONpEACNeHUs TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOPa30BHIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC U O6H_H/Ie, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3W W IIPOTUBOPCUUA B (1)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeajiaraTtb KPpUTCpUHU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAUBATh AapryMEHTAlMIO, NPUBOAWTHL MPUMEPHl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKU MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO IMO3UIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENILHO ~ CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI 110 pe3yJIbTaTaM MPOBEIEHHOTO
HaOIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISIT IeUIIUTHI UHPOPMAIIUH, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMIPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PAa3WYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPYKTYpUpOBaTh  HMH(GOpPMAIMIO, TMPEICTaBIATH €€ B  pasauuHbIX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBHU C YCJIOBHUAMHU U LCIAMH
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Ji¢ 00CYXJIEHUS 3a7aBaTh BOTPOCHI MO CYIIECTBY OOCYXKIAeMOU TeMBbI, TPOOIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HMACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Juajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MIO3UIIHIA, B KOPPEKTHOU opme GopMyIHpoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHble yHUBEpcalbHbIEe YUeOHbIE 1€l CTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pEIIEHUs 3a/laud, BbIOMpPATh CIOCOO pelIeHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM T03HABATENILHON pe(IeKCHN KaK OCO3HAHUS COBEPLIAEMBIX JNEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJabTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IIPH PEIIEHUM 3a/aud, BHOCHUTH
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUS] WM HEJOCTH)KEHHs] Pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHON paloOThl, paclpenenstb BHJbI paboT, JA0roBapuBaThCs, 00CYXAATh
IpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4IEHAaMH KOMaH/bl, OLIEHHWBATh KAayeCTBO CBOEro BKJaJa B OOLIMIM MPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xoniy 10 kjaacca oOydaronuiicss HayIuTCs:

cBOOOJTHO OTIEpPHPOBATH MOHATHAMU: Tpad, IUIOCKHUH rpad, cBs3HBIN rpad, myTs B rpade,
Llelb, LIUKJI, IEPEBO, CTEIIEHb BEPIUUHBI, IEPEBO CIIy4alHOI'O 3KCIEPUMEHTA;

CBOOOJHO OIMEPUPOBATh TOHATUSAMU: CIy4alHBI OSKCIIEPUMEHT (OTBIT), CIy4aliHOE
COOBITHE, AJIEMEHTApHOE CIydailHOE COOBITHE (JIEMEHTApHBIA HCXOM) CIIy4aifHOTO OIIBITa,
HaXOJUTb BEPOSTHOCTU COOBITHI B OINBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMY;

HAXOJUTh U (QOPMYIUPOBATH COOBITHS: IMEpecedyeHue, OObETUHEHNE TaHHBIX COOBITHH,
COOBITHE, TPOTHUBOTIOJNOKHOE ITaHHOMY, HCIIOJNB30BATh IUArpaMMbl Diijiepa, KOOPAWHATHYIO
OpSMyIO JUISL  PEUIeHHs 3a/ad, II0JIb30BaThCsl (POPMYIION CIIOKEHUS BEPOSTHOCTEH JUIS
BEPOSITHOCTEN JIBYX U TPEX CIy4dailHbIX COOBITUIL;

ONIEPUPOBATh  IOHATHUSAMM: YCIOBHAs BEPOSATHOCTb, YMHOXEHHE BEpOSITHOCTEM,
HE3aBHCHMBbIE COOBITHS, JEPEBO CIYYalHOTO IKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTH COOBITHI C
MTOMOIIBIO TIPaBUJIa YMHOXKEHUS, JIepeBa CIy4alHOIO OIbITa, MCMOIb30BaTh (POPMYIy MOITHON
BEepOSATHOCTH, opMyiny baileca mpu penieHnu 3amad, onpenessiTh HE3aBUCUMOCTh COOBITUHN TIO
(dbopMyIie ¥ 0 OpraHU3alUH CIy4aiiHOTO SKCIIEPUMEHTA;

MPUMEHSITh HW3y4yeHHble KOMOWHATOpHBIE (QOPMYJBl JUISI TNEPEYUCICHUS 3JIEMEHTOB
MHOKECTB, JJIEMEHTAapHBIX COOBITUH CIIydalHOTO OIbITa, PEIIeHHd 3aJad [0 TEOpUHu
BEPOSITHOCTEM;

CBOOOJHO ONEpPUPOBATH MOHATUAMU: OMHAPHBIN CITy4alHBIN ONBIT (MCIBITAHUE), YCIIEX U
HeyJaya, He3aBHCHMBbIE MCHBITAHUS, CEepHsl MCIBITAHWN, HAXOIUTh BEPOSTHOCTU COOBITHH: B
CEpPHUM HUCNBITAHUN J0 NEPBOTO yCIEXa, B CEPUM HUCIBITAHUN bepHysuM, B omlbITE, CBA3aHHOM CO
CITyJaiiHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CBOOOJHO  ONEpUpOBaTh  MOHATHSAMM:  CIOy4ailHass  BENWYMHA,  pacIpelesieHne
BEpOSITHOCTEH, AUarpaMMa pacrpeaeieHus, OMHapHas ciydaiiHas BETUYMHA, T€OMETPUUYECKOE,
OMHOMMAIIPHOE pacIpeieiicHue.

K xoniy 11 kiacca oOydaromuiicss HAyIuTCs:

ONIEPUPOBATh MOHATHUSAMH: COBMECTHOE paCIpEAeNieHHe [BYX CIy4allHbIX BEJIUYMH,
MCII0JIb30BATh TAOIUILy COBMECTHOIO PAaCIpEeeICHUs IBYX CIy4alHbIX BEJTUYUH U1 BbIJCICHUS
pacnpeneneHus Kax/a101 BEIMYUHBI, ONIPEIEICHUs HE3aBUCUMOCTH CIIy4aiiHbIX BEJIUYMH;

CBOOOJHO OMEpPUPOBATh MOHITHUEM MATEMATUYECKOTO OKUIAHHS CIy4alHOW BETWYMHBI
(pacmpenienieHrs), MPUMEHSATh CBOMCTBA MAaTEMaTHYECKOTO OKHMJIAHUS IMPU pElIeHWH 3ajad,
BBIYHCIISATH MATEMATUYECKOE 0KHUJITaHNEe OMHOMHAIILHOTO U TEOMETPUUECKOT0 pacIpe/ieeHHI;

CBOOOJHO OMEpPHPOBATh MOHATHSIMH: TUCIEPCUs, CTAaHAAPTHOE OTKIOHEHHE CIydaiHOM
BEJIMYMHBI, TPUMEHATh CBONCTBA ITUCIEPCUU CIY4alHONW BENWYMHBI (paclpeneieHus) Mpu
pelIeHun 3a4ad, BBIYUCIATH JUCHEPCUI0 U CTAHJAPTHOE OTKIOHEHHE T'€OMETPUYECKOTO H
OMHOMHUABHOTO PacIpe/IeICHHI;

BBIYHCIISATE BBIOOPOYHBIE XApAaKTEPUCTHKH 1O JaHHOW BBIOOpPKE U  OLIGHHUBATh
XapaKTePUCTUKN TEHEPAIbHON COBOKYMHOCTH JAHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOATHOCTH COOBITUH W TMPOBEPATH MNPOCTEHIINE CTAaTUCTUYECKUE THIOTE3HI,
II0JIb3YSICh U3YUYEHHBIMH PaCIPEIEICHUSMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB Hu
TEMIIPpOrpaMMBbI

KoaunyecTBouacoB

Bcero KonTpoabHbIepadoThI

IIpakTnyecknepadoThHI

DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/bHbIEpeCypPChl

OnemeHTbITEOpUUTpadoB

CnyyaiiHble OTIBITHI, CITydyaliHbIE
COOBITHS U BEPOATHOCTH
coObITHI

Onepanuu HaJl MHOKECTBAMHU U
coOpITusiMu. ClokeHue 1
YMHOXEHUE BEPOSITHOCTEM.
YcnoBHast BEpOATHOCTD.
HezaBrcumMbiecoOBITHS

DneMEeHTHIKOMOMHATOPUKHU

Cepuu mocienoBaTeIbHBIX
HCIBITaHUH. McnipITanus
bepnymmu. CiryqaifHbiii BBIOOD
13 KOHEYHOW COBOKYITHOCTH

Crny4aiiHbIEBETMYHUHBI U
pacripesiesieHus

14 1

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34 2




11 KJIACC

N KonuyecrBouacos DJIEeKTPOHHbIE
]
HaumeHoBaHuepas3aejioB U (ungposrbie)

n/ Bceer KonTpoJsbHbiepadoT IIpakTnyeckuepador

TeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpecypc
11 0 bl bl

bl

3aK0HOO0IBIINXYNCE 5)

DneMeHTbIMaTeMaTUYeCKONCTaTUCTUK 6

"

HenpepbiBHBIE CiTydaliHbIE€ BEJTMYHHBI

(pacmipenenenus), moka3zaTeabHOE U 4

HOPMaJIbHOE pacnpeziesieHus

Pacnpenenenuellyaccona

CBsA3bMEXAYCTydailHBIMUBETUYMHAMU 6

O60061enHue u

. 11 1

cUCTEeMaTH3alUsI3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 34 1 0
[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Ko
€CTBOY
DJIeKTPOHHbIeNH(PpoBbIEOOPa3OBa
n | Temaypoka acoB
/ TeJIbHbIepecypChl
Bcero
n
1 I'pad, cBsi3HbIi rpad, MpencTaBiIcHUE 1 https://ptlab.mccme.ru/system/files/pr
3aJa4M C MOMOIIIBIO rpada ivate/10_modul_1.pdf
) CreneHb (BaJIEHTHOCTD) BepHHbL. [1yTh B 1 https://ptlab.mccme.ru/system/files/pr
rpade. Ilenu u mUKIIBI ivate/10_modul_1.pdf
3 I'pader Ha mockocTH. JlepeBo cirydaitHOro 1 https://ptlab.mccme.ru/system/files/pr
IKCTIEPUMEHTA ivate/10_modul_1.pdf
C i .
quavﬂ HBIC DKCIIEPHMEHTBI (OMBITDI) H https://ptlab.mccme.ru/system/files/pr
4 cilydaifHble COOBITHS. 1 .
ivate/10_modul_2.pdf
DneMeHTapHbIECOOBITHS (HCXOIbI)
BeposTHOCTE cityualiHOTO COOBITHSI.
5 BeposiTHOCTH COOBITHIA B OTIBITAX C 1 https://ptlab.mccme.ru/system/files/pr
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU ivate/10_modul_2.pdf
COOBITUSIMU
BeposTHOCTB City4aitHOTO COOBITHSI.
6 BeposiTHOCTH COOBITHIA B OITBITAX C 1 https://ptlab.mccme.ru/system/files/pr
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU ivate/10_modul_2.pdf
COOBITUSIMU
I1 0 .
epecetieHHe’ ODPCIMHCHIE MAOIKCECTE 1 https://ptlab.mccme.ru/system/files/pr
7 COOBITHIA, TPOTUBOIIOIOKHBIE COOBITHSL. 1 .
. ivate/10_modul_2.pdf
dopmynacnoKeHUIBEpOSTHOCTEH
v e .Y €Hue .
g B:H:;IXICTBCIEO;T:O;T; fgg:{:; 1 https://ptlab.mccme.ru/system/files/pr
P - TOPMYT Y ivate/10_modul_3.pdf
BEPOSITHOCTH
v .Y .
9 BeCH:;I;?CTB:gOg:O;T;a f;gg;?;e 1 https://ptlab.mccme.ru/system/files/pr
P FOPMYIR Y ivate/10_modul_3.pdf
BEPOSITHOCTH
10 | DonMyIAIOTHONBChOSTHOCTIH 1 https://ptlab.mccme.ru/system/files/pr
MY P ivate/10_modul_3.pdf
https://ptlab.mccme.ru/system/files/pr
11 | dopmynabaiieca. HezaBucumbiecoObITHS 1 iva[t)e /18 modul 4.ndf Y :
12 KomOuHaTopHOE IPaBUIIO YMHOXKEHUSI. 1 https://ptlab.mccme.ru/system/files/pr
[TepecranoBku 1 hakTOpHan ivate/10_modul_4.pdf
13 | Ywucnocoueranuii. Tpeyronpuukllackans 1 https://ptlab.mccme.ru/system/files/pr
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ivate/10 modul 4.pdf

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

14 dopmynadbunomaHeroToHa ;
pMy ivate/10_modul_4.pdf
15 KonTtponsnas padota Nel: "I'padesr,
BEpPOSTHOCTH, MHOXKECTBA, KOMOMHAaTOpHKa"
bunapHbIi ci1ydaiiHbIN ONBIT (MCHIBITAHUE),
CIICX U HC ayda. He3aBI/ICI/IMI>I€ HCIIBITAHUA. .
16 Y YA N https://ptlab.mccme.ru/vertica
Cepm[ HC3aBUCUMBIX UCIIBITAHHUU 10
HepBOFO YCHGXEI
Ce U HE3aBUCUMBIX I/ICHI)ITaHHfI (0] .
17 P A https://ptlab.mccme.ru/vertical
nepBoro ycnexa
18 | CepusiHe3aBUCHMBIXHCITBITAaHUNBepHYILITH https://ptlab.mccme.ru/vertica
Ciy4aiiHbeIi BBIOOD M3 KOHEYHOU ]
19 . P https://ptlab.mccme.ru/vertica
COBOKYITHOCTH
20 HpaKTI/I‘-IeCKaSI pa60Ta C UCITIOJIB30BAHUCM
ANEKTPOHHBIX TAOJIHUIL
1 Cnydaiinas BenmnunHa. Pactipenencuue https://ptlab.mccme.ru/system/files/pr
BEPOSATHOCTEH. J[narpamma pacrpeaeicHust ivate/10 modul 6.pdf
OHG allUu Ha CJI aﬁHBIMH BCJIIMYMNHAMU. .
22 | 1 Hieum aci ey:neHI/Iﬁ https://ptlab.mccme.ru/system/files/pr
PHMEPBLp pvﬂ ’ ivate/10 modul 6.pdf
BI/IHapHaSICJ'Iy‘IaI/IHaHBeJII/I‘II/IHa
https://ptlab.mccme.ru/system/files/pr
93 I'eomeTpuueckoepacpeeieHue. ivate/10_modul_7_sluchaynye velic
bunoMHanbHOCpACTIpeieIeHNE hiny_i_raspredeleniya_prodolzhenie.
pdf
L https://ptlab.mccme.ru/system/files/pr
MaTCMaTI/I‘IeCKOC OXHNJaHUue CIIy4anHOU . .
ivate/10 modul 7 sluchaynye velic
24 | BenumumHbl. COBMECTHOE paclpeiecHue . - .
VR VAN HEL BeTHT hiny i raspredeleniya prodolzhenie.
JIBYX CIyd pdf
HesaBucumble citydaifHbIe BEITUYHUHBI. https://ptlab.mccme.ru/system/files/pr
o5 CBoiicTBa MAaTEMATUYECKOTO OKUIAHUS. ivate/10 modul 7 sluchaynye velic
MaremMaTHuecKOeoKH IaHnEeOnHAPHOMCITyYa hiny i raspredeleniya prodolzhenie.
HHOWBETMYUHBI pdf
https://ptlab.mccme.ru/system/files/pr
MaremaTnueckoe OXKHNJaHUC . .
ivate/10 modul 7 sluchaynye velic
26 | TreoMeTpUYecKoro 1 OMHOMHAILHOTO L ! .
ACTIDe eI hiny i raspredeleniya prodolzhenie.
pacrpen pdf
https://ptlab.mccme.ru/system/files/pr
ivate/10 modul 7 sluchaynye velic
27 Z[I/ICHepCI/ISI nu CTaH,Z[apTHOGOTKJ'IOHeHI/Ie

hiny i raspredeleniya prodolzhenie.
pdf
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Jlucniepcust OMHAPHOM ciydaitHON

https://ptlab.mccme.ru/system/files/pr
ivate/10 modul 7 sluchaynye velic

28 . 1 . ! .
BenuunHbBL. CBOWMCTBA TUCTIEpCUT hiny_i_raspredeleniya_prodolzhenie.
pdf
https://ptlab.mccme.ru/system/files/pr
Matremaruueckoe OXUIaHUE TPOU3BEICHUS . .
ivate/10_modul_7_sluchaynye_velic
29 | W gucnepcusi CyMMBl HE3aBUCHMBIX 1 - ! .
. hiny i_raspredeleniya_prodolzhenie.
CITydaifHbIX BEJTUYUH
pdf
30 [TpakTrdeckas paboTa C HCIIOIH30BAHHEM 1
AJIEKTPOHHBIX TAOJIHII
JHucnepcusi OMHOMHUAIBHOTO
31 | pacnpenencuus. [Ipaktudeckas pabora ¢ 1
WCII0JIb30BAHNEM DJICKTPOHHBIX TAOJIUIL
32 | OO6oOuIeHHne U CUCTeMAaTH3AIUSI3HAHHA 1
Kontponbnas padota Ne2: "McnbiTanus
33 | bepuymmu. CiryyaifHple BETUYAHBI U 1
pacnpeneneHus"
34 | OO0oOuIeHHe U CUCTeMAaTH3aAUSI3HAHHHA 1
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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