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INOACHUTEJIBHASA 3AIINCKA

V4eOHblii Kypc «BeposiTHOCTp U CTAaTUCTHKa» YIIyOJIE€HHOIO YpOBHS  SIBISETCS
IPOAOHKEHUEM U Pa3BUTHEM OJHOMMEHHOTO YYEOHOro Kypca yriyOJEHHOrO YPOBHS Ha YPOBHE
cpenHero ooOmero oOpa3zoBaHUs. YUYeOHBIM Kypc NpenHa3HayeH s (QOopMHpOBaHUS Yy
OoOy4aronMxcsl CTaTUCTHYECKOW KYyJBTYpPhl M TOHHMAHMS POJIM TEOPUU BEPOSTHOCTEM Kak
MaTEMaTHYECKOTO WHCTPYMEHTA JJIsi M3YUYCHMs CIydalHBIX COOBITHI, BEJMYHMH M MPOIIECCOB.
[Ipu m3ydyeHun Kypca oOOramaroTcs MpenCcTaBICHUs] 00Yy4arOIUXCsl O METOAAaX HUCCIET0BaHUS
M3MEHYMBOTO MHpPA, PAa3BUBAETCS IMOHUMAHHE 3HAYUMOCTH W OOIIHOCTH MaTEeMaTHYECKHX
METO/IOB TIIO3HAHWS KaK HEOThEMJIEMON YacTH COBPEMEHHOIO E€CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS.

CopepxaHue yuyeOHOro Kypca HaIpaBJIEHO Ha 3aKpEIUICHHE 3HAHWUN, TMOJYYEHHBIX IPU
U3yYEHUHU Kypca Ha YPOBHE OCHOBHOI'O 00I1ero oOpa3oBaHUsl, U Ha Pa3BUTHE NPEICTABICHUN O
CIIy4ailHbIX BEJIMUMHAX U B3aHUMOCBS34X MEKIy HUMHU Ha BaKHBIX IIPUMEPAX, CIOKEThI KOTOPBIX
MOYEPITHYTHI U3 OKpYKarolero Mupa. B pesynbprate y 00y4aromuxcst JOJKHO ¢OpMUPOBATHCS
MPEACTABICHHE O HauOojee YNOTPEOUTENbHBIX M OOMMX MAaTEeMaTUYECKUX MOJEIX,
UCIOJB3YEMBIX JUIsl ONUCAaHUS AHTPOIIOMETPUYECKUX M JAeMOrpadUyecKux BeEJIHYHH,
NOTPEIIHOCTE B pa3iMyHble poJa M3MEPEHMSX, JUIMTEIbHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIGHUA U TMPOLIECCOB B OOIIECTBE.
VY4eOHblli Kypc sBIsieTca 0a30il Uil OCBOEHUSI BEPOSATHOCTHO-CTATHCTHYECKUX METOJIOB,
HEO0OXOJAMMBIX CIIEHUATUCTAaM HE TOJIbKO MHKEHEPHBIX CIEHHUATBHOCTEN, HO TaKXKe COLUATBHBIX
U TICUXOJOTHYECKHX, MOCKOJBKY COBPEMEHHbBIE OOILIECTBEHHbIE HAyKH B 3HAUMTEIBHOW Mepe
UCIOJB3YIOT amnmapar aHaiu3a OosblIMX JaHHbIX. LleHTpanbHyl0 dYacTh y4eOHOTo Kypca
3aHMMaeT OOCYKIEHHE 3aKoHa OOJIbIIMX 4YHUCel — (YHIAMEHTAJIBHOTO 3aKOHA IPUPOJBL,
MMEIOLIET0 MaTEMAaTHYECKYIO (POpMaIA3aLHIO.

B cooTBercTBUM € yKa3zaHHBIMU LEISIMH B CTPYKType yueOHOro kypca «BeposiTHOCTH U
CTaTUCTUKAa» Ha YIIYyOJIEHHOM YPOBHE BBIIEJICHBl OCHOBHBIE COJIEP)KATENIbHbIEC JIMHUU:
«Crny4daiinple cOOBITUS 1 BEpOSTHOCTUY U «CilydaiiHble BEJIMYMHBI U 3aKOH OOJIBIIUX YUCEID».

[loMUMO OCHOBHBIX JMHUN B Y4YEOHBIH KypC BKJIIOUEHBI 3JIEMEHThl TEOpUU TpadoB U
TEOPUU MHOYKECTB, HEOOXOAUMBIE JIJIS1 TIOJTHOLIEHHOIO OCBOEHMSI MaTepHalla JAHHOTO y4eOHOro
Kypca U CMEXHBIX MaTEMaTHUYECKUX yUE€OHBIX KYpPCOB.

Copepxanne nuHUM «CiydaliHble COOBITHSI M BEPOSITHOCTU» CIY>KUT OCHOBOM NSt
(GbopMHpOBaHMS TPEACTABICHUN O PpACIPENCICHUH BEPOSTHOCTEH MEXIYy 3HAYCHHUSIMU
CIy4YalHBIX BEIMYMH. BakKHyH0 4YacTb B 3TOM COAEPKATEIBHOW JMHWUM 3aHUMAET HU3y4YECHHUE
r€OMETPUYECKOTO0 U OMHOMHUAIBHOTO PpACIpPEACICHU M 3HAKOMCTBO C WX HENpPEpPbIBHBIMU
aHaJIoraMu — I0Ka3aTENbHBIM U HOPMAJIBHBIM PACHpPEIEICHUSIMU.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMHM CIyYallHBIMUA BEJIWYMHAMHU M PaCHpEACIICHUSIMM,
aKIIEHTUPYIOT BHUMaHHUE OOYYarONIMXCS Ha ONHMCAHMM W M3YYCHHM CIy4YalHBIX SIBIICHUU C
MOMOILIbIO HEMpepbIBHBIX (QyHKIMI. OCHOBHOE BHHMMAaHHE YHAENAETCS IOKa3aTelbHOMY U
HOPMAJIbBHOMY pacIlpeeICHHSIM.

B yueOHOM Kypce mpenycMaTpuBaeTcsi O3HAKOMHUTEIBHOE M3YYEHHE CBSI3U MEXAY
CJIy4allHBIMHM BEJIMYMHAMH M OIUCAHHE 3TOM CBSI3U C MOMOIIbIO KOAPPUIIMEHTa KOPPEISIUU U
€ro BBIOOPOYHOrO aHajora. OTH BJIEMEHTHl COJEPXKAHMS pPa3BUBAIOT TeMy «Jlmarpammel



pacceuBaHus», H3YYEHHYI0 Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, U BO MHOI'OM
OMUPAIOTCS HA CBEJICHUS U3 KYPCOB alireOpbl U TEOMETPUH.

Emeé onun s5eMeHT coliepKaHusi, KOTOPbIM MpeiaraeTcsi Ha 03HaKOMUTEILHOM YPOBHE —
MOCJIEIOBATEIBHOCTD CIyYaHBbIX HE3aBUCHUMBIX COOBITHHM, HACTYMAIOMIMX B €AUHUILY BPEMEHH.
O3HakOMIJIEHHE C paclpeieiCHUeM BEpPOSITHOCTEM KOJIMYECTBA TaKUX COOBITHM HOCHUT
Pa3BUBAIOIIMN XapaKTep U ABJISIETCS AKTYaJbHBIM )1 OyAyHIMX aOUTYypUEHTOB, MOCTYHAOIIUX
Ha Yy4eOHBbIC CHEIUAIbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMU HAyKaMmH, IICUXOJIOTHEH U
yIpaBJICHUEM.

Ha usydenune ydyeOHOro kypca «BeposiTHOCTh M CTaTUCTHKa» Ha yriayOJEHHOM YpOBHE
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hemento), B 11 kimacce — 34 yaca (1 yac B
HEJIEITIO).



COIJEPKXAHUE OBYUYEHUA
10 KJTACC

I'pad, cBs3ubIf Tpad, myTu B rpade: mukiasl U nenu. CTeneHb (BaJ€HTHOCTH) BEPIIHHBI.
I'padsr Ha TOocKOCTH. JlepeBbs.

CrnydyaiiHble SKCIIEPUMEHTHI (OMBIThI) U CIy4alWHbIE COOBITHS. DJEMEHTapHbIE COOBITUS
(ucxonspl). BepoATHOCTH cilydailHOro cOOBbITHS. BiIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHH.
Cry4aliHbl€ ONBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHIIMMU.

Omnepanuu Hajag COOBITHSIMH: TepecedyeHrue, OObEAMHEHHE, MPOTHUBOIMOIOKHBIE COOBITHA.
Huarpammel Diiniepa. @opmyJia CI0KEHUS BEPOATHOCTEM.

VYciioBHas BEPOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. [[epeBo ciiydalHOrO 3KCIIEPUMEHTA.
®dopmyna moaHou BeposTHocTH. Dopmyina baiieca. HezaBucumbie cOOBITHS.

bunapHbIi caydallHBIA ONBIT (MCIBITAHKE), yCEX W Heyaada. He3aBucHMbIE HCTIBITAHUS.
Cepusi HE3aBUCHMMBIX HCHBITAHUN 10 mepBoro ycnexa. IlepecraHoBku u ¢akropuan. Yucno
coueranuii. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroToHa.

Cepuss He3aBUCHUMBIX HcnblTaHuld bepHymm. CrydaiiHplid  BbIOOp W3 KOHEUYHOM
COBOKYITHOCTH.

Cinyuaiinas BennunHa. PacnpeneneHue BepoATHOCTEH. Jlmarpamma pacnpenesieHus.
Onepanny Hajx CiaydaHbIMU BelWyuMHaMu. buHapHas ciydaiiHas BennuuHA. [Ipumepsl
pacnpeziesieHul, B TOM YHCJIe T€OMETPUUECKOE U OMHOMHAIIBHOE.

11 KUIIACC

CoBMeCTHOE pacnpeneseHue ABYyX CIydalHbIX BeaUM4MH. Hes3aBucumble ciydyailiHbIe
BEJINYHHBI.

MareMatnyeckoe OXHUJAHUWE CilIy4yalHOW BenuuuHbl (pacmpenaenenus). Ilpumepsr
MPUMEHEHUsT MaTEeMaTUYEeCKOTo OXuAaHus (cTpaxoBaHue, JoTepes). MaremaTuyeckoe
OKHJlaHue OMHApHOM Cily4ailHOW BelIW4YMHbl. MaTreMaTuyecKkoe OKHMJIaHUE CyMMBI CIIy4ailHBIX
BEJIMYMH. MaTeMaTnyeckoe 0)kKMJIaHue FreOMETPUUECKOT0 U OMHOMHUAIBHOTO PACIIPEIETICHUM.

Jluctiepcuss W CTaHAAPTHOE OTKIOHEHHME CIIy4allHOM BETWYUHBI (pacmpeesiCHHs ).
Hucniepcust OMHApHOM CilydyallHOM BeNMMUYMHBL. MaTeMaTH4YecKoe OXKUJAHUE MPOU3BEICHUS U
JUCIIEPCHS. CYMMBI HE3aBUCHUMBIX CIIYYalHBIX BEJIMYMH. J[MCIIEPCUS U CTAHIAPTHOE OTKIOHEHUE
OMHOMUANBHOIO pacnpesenenus. Jlucnepcuss U CTaHJAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHus.

HepaBenctBo UYeObiméBa. Teopema UYebOniméBa. Teopema bepHymm. 3akoH Oo0JbIIAX
yucen. BpiOopounblii meTon wuccienoBaHui. BoiOopounble xapakTepucTHKU. OlleHHMBaHUE
BEPOSITHOCTH COOBITHS MO BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeHIIMX rUnoTe3 ¢ MOMOIIbIO
M3YyYEHHBIX PaCIpeIeIICHUM.

HenpepriBHble cityyalinble BeauuuHbl. [IpumMepbl. DyHKUHS IJIOTHOCTA BEPOSITHOCTH
pacrpeneneHusa. PaBHOMEpHOE pacnpenesieHUE W €ro CBOMCTBA. 3ajayd, INPUBOJAIINE K
MOKA3aTEJIbHOMY paClpeleNiCHuI0. 3aJadyu, MPUBOIAIINE K HOPMAIBHOMY PACHPENEIICHHUIO.
OyHKIMS TUJIOTHOCTU BEPOSITHOCTU IOKA3aTENbHOTO pacipeaesieHns, (QyHKIUS TUIOTHOCTH



BEPOSITHOCTH HOPMAJIBHOIO pacnpeneneHus. OyHKIUS IJIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacupeneneHus.

[locnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3amaud, MPUBOIALINE K
pacupenenenuro [lIyaccona.

KoBapuanmst aByx ciydaiiHblx BenuuuH. KoapuuueHT JHHEHHON KOppeNsluy.
CoBMecTHBIE HAOMIOJEHUS JBYX BelIMUMH. BeiOOpouHbIil k03 duumeHT koppendauuu. Paznuuue
MEXKy JIMHEMHOM CBS3bI0O M NPUYMHHO-CIEACTBEHHOW CBs3bl0. JIMHENHAs perpeccusi, METO.
HaVMEHBIINX KBaJAPATOB.



IHIJTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YTJIYBJEHHBIA YPOBEHbL) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

COPMHPOBAHHOCTh TPAKTAHCKOW TMO3UIMH  OOYyYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHUMCKOTO OOIEeCTBa, MPEICTABICHUE O MAaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp T'PakIaHCKOro 0OIIecTBa
(BBIOOPBI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBLHBIMH HMHCTHUTYTAaMU B
COOTBETCTBHUH C X (DYHKIMSIMHU U HA3HAYCHUEM;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaXKIAHCKON UJICHTUYHOCTH, YBAXKEHUS K MIPOILIOMY U
HACTOSIIIEMY POCCUMCKOM MaTeMaTHKH, IICHHOCTHOE OTHOILICHHUE K JTOCTHKEHUSIM POCCUMCKHUX
MAaTEMATHUKOB M POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, UCIOJIb30BAHUE ATHUX JOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJIOTHUAX, C(hepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHME JyXOBHBIX IIEHHOCTEH  POCCHUHCKOro  Hapoja, CchOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM
JOCTUKEHUU HAYKU U JICSITEIBHOCTBIO YUYEHOTO, OCO3HAHHME JUYHOTO BKJIAJa B MOCTPOCHUE
YCTOMYMBOTO OyaylIEero;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE  OTHOIICHHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MAaTE€MaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pELIEHUN, pacCyKIeHUH, BOCHPUHUMYHUBOCTh K
MaTeMaTUYECKUM acIlieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTHh YMEHHS ITPUMEHSITh MaTeMaTHICCKHUE 3HAHHUS B HHTEpEcax 370POBOTO
u Oe3omacHoro obpasa KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (30pOBOE
nuTaHve, CcOaJaHCUPOBAHHBIM PEXUM 3aHATUW M OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), (PU3MUECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHUSX CIIOPTUBHO-0310POBUTEIBLHON
JeSITEIbHOCTBIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTHU TPYIOJIIO0HMS, UHTEPEC K pa3inyHbIM chepam
npoeCCUOHANIBHON JIEATEIbHOCTH, CBA3aHHBIM C MaTEeMaTUKOU U €€ MPUIIOKEHUSIMHU, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOP Oynymied npodeccuu U Ppean30BbIBATH COOCTBEHHBIC
KU3HCHHBIC TUTAHBI, TOTOBHOCTh W CIOCOOHOCTh K MAaTEMAaTHUYECKOMY OOpa30BaHUIO U
caM000Opa30BaHUIO HA TMPOTSHKCHUM BCEW KU3HM, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B
pelIeHUH MPAKTUYECKUX 3a7a4 MaTEMAaTHUYE€CKON HAIIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

chOPMHPOBAHHOCTh DKOJIOTHUECKOW KYJIbTYphl, TOHUMAHUE BJIUSHUS COIHMAIBHO-
SKOHOMHMYECKUX IMPOIECCOB HA COCTOSIHUE MPUPOJAHOM M COIMAIBLHOM CpEeIbl, OCO3HAHUE
r100albHOTO  XapakKTepa  JKOJOTMYSCKHX  MpoOJeM, OpHEHTAIlus Ha  IPUMEHCHHE



MaTeMaTUYECKUX 3HAHUU ISl pelIeHUs 3a7a4 B 00JaCTH OKPY’KAIOUIEH Cpeibl, TUIaHUPOBAHUE
MOCTYIIKOB M OLEHKH X BO3MOHBIX MOCJIEICTBUM JIJIsl OKPYKAIOLIEH Cpe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAYKU M OOIIECTBEHHOHN MPAKTHUKH, TOHUMAaHUE MAaTEMAaTUYECKON HAyKU Kak cdepsl
YeJIOBEUECKOM JIeITeNTbHOCTH, ATANOB €€ pa3BUTUS U 3HAUUMOCTH JIJIsl pa3BUTHUS [IMBUIIM3AIUH,
OBJIQJICHUE SI3bIKOM MAaTEMaTUKH M MaTeMaTUYECKOM KyJIbTYpOH KaK CPEeICTBOM IO3HAHUS
MHpa, TOTOBHOCTH OCYHIIECTBIATh IPOCKTHYIO U  HCCIEIOBATEIIbCKYIO JICSTEIbHOCTh
WHJMBUAYAJIHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBIIAIT U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEeMaTHYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUM MEXIy TOHATUSIMHU, (POPMYIUpOBaTH OMNpEIEICHUS TMOHSITHUH,
YCTaHABJIMBATh CYIICCTBCHHBIM MPU3HAK KiIacCU(UKALUKM, OCHOBAHUS [Jii OOOOIIECHUS U
CpaBHEHMS, KPUTEPUHU IMPOBOJUMOIO AHAIIN3A;

BOCIIPUHUMATh, (HOPMYJIUPOBATh U MPEoOpPa3OBbIBATH CYXKIACHUS: YTBEPAMUTEIbHBIE U
OTpUIlaTEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpeuUUsl B (hakTax,
JAHHBIX, HAONIOACHUAX U YTBEPXKACHUAX, NpeajiaraTb KPUTEPUU IS  BBISIBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIL;

JIeJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKIIOUECHHUM, YMO3aKJIIOUEHUH TT0 aHAJIOTUU;

MPOBOJAUTH CAMOCTOSTENILHO JTOKA3aTebCTBA MAaTEeMaTHYECKUX YTBEPKICHUM (TMpSIMbIE U
OT TPOTHBHOIO), BBICTpPAWBATh apPryMEHTAIMI0, MPUBOAUTH MPUMEPBI M KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

BBIOMpATh CMoco0 perieHus: ydeOHOM 3amayu  (CpaBHHBATh HECKOJIBKO BapUAHTOB
peleHus, BbIOMpaTh HauboJiee MOAXOMAIIUNA C YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:

HCII0JI30BATh BOIIPOCHI KaK MCCIE0BATEIbCKUN HHCTPYMEHT TIO3HAHUSA, (POPMYIUPOBATH
BOIPOCHI, (DUKCUPYIOLIME NPOTUBOpPEUHE, MNpOoOJeMy, YCTaHaBJIMBAaTh HCKOMOE M JIaHHOE,
dbopMUpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOO MO3UIIUI0, MHEHHUE;

MPOBOAUTL  CAMOCTOSITEIHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIEIOBaHUE 10
YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOTO0 OOBEKTa, SBICHUS, MPOIECCa, BBHISBICHUIO
3aBUCUMOCTEN MEXTy 00BEKTaMHU, SIBJICHHUSIMU, TIPOIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOABI M0 pe3yJibTaTaM MPOBEAEHHOTO
HAOJII0/ICHUS], UCCIIEIOBAHUS, OIIEHUBATh JJOCTOBEPHOCTh MOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB
1 0000I1IEHU;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro Pa3BUTUU B HOBBIX YCIIOBUSIX.



Pabora ¢ undopmanmeii:

BBISIBIIATH JePUINUTHI HH(POPMAITUH, TaHHBIX, HEOOXOUMBIX JJIsi OTBETa Ha BOIIPOC U IS
peleHus 3a/1a4H;

BbIOMpaTh HMH(POPMAIMIO W3 HMCTOYHMKOB PpAa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEeMAaTU3UPOBAaTh U HMHTEPIPETUPOBATh HWHGPOPMAIUIO PA3NIUYHBIX BHIOB U  GopM
IpeICTaBICHHUS;

CTPYKTYpUpOBaTh  MHPOpPMALMIO, MPEACTaBIATH €€ B  pasIUuHBIX  (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHMBAaTh HAAEKHOCTb HWH(POPMAIMUM 1O CaMOCTOSITENFHO C(HOPMYITHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHbIE YHHBePCATbHbIE YUeOHbI€ el CTBHS

Oo01enue:

BOCTIpUHUMATh U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCJIOBHSIMH M IEIISIMHU
OOIIeHwMsI, SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M IMHCHMEHHBIX
TEKCTaX, JaBaTh TMOSCHCHHS II0 XOAY pCIICHUS 3aJa4d, KOMMEHTHUPOBATH MOJyUCHHBIH
pe3yJIbTaT;

B XOJIc OOCYXJICHHUS 3aJlaBaTh BOIMPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMbI, TTPOOJIEMBI,
penraeMoil 3amaun, BHICKA3bIBaTh HJICH, HAIlCICHHBIC HA IMOUCK PEIICHHUS, COTIOCTABIISTh CBOM
CYXICHUSI C CY)KICHUSAMH JIPYTHX YYACTHUKOB JUajora, 0OHapyXUBaTh Pa3InINe U CXOACTBO
TIO3UIIN, B KOPPEKTHOH (opMe (GOopMYyTUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS,

IPEJCTABIATh PE3YyJIbTaThl PEIICHUS 3a/Ja4yd, SKCICPHUMEHTAa, WCCIICIOBAHMS, IPOCKTa,
CaMOCTOSITCIIGHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YyYETOM 3a1a4 MpPE3CHTAllud U
0COOEHHOCTEH ayUTOpHH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJISITh IJIaH, aJTOPUTM pEILIEHUs 3a7jaud, BbIOMpATh CIOCOO pelieHHus ¢ y4€ToM
UMEIOLINXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIAJICTh HAaBBIKAMU MMO3HABATEIILHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUI
U MBICIIUTEIbHBIX MPOLECCOB, HUX pE3YyJbTaTOB, BIAJAETh CIOCO0AMH CaMONPOBEPKH,
CaMOKOHTPOJIS ITPOLIECCA U PE3YIIbTATA PELIEHN MATEMATUYECKOM 3a1a4u;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb INPHU PEIICHUM 3aJa4yd, BHOCHUTH
KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEM;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa LEIM M YCJIOBUSAM, OOBSACHATH NPUYUHBI
JOCTHXKEHUSI WM HEJAOCTHKEHUS pe3yJbTaTOB IEATEIbHOCTH, HAXOAMWTHh OIIUOKY, JaBaTh
OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHasI 1eATEJIbLHOCTD:

NOHMMATh U KCIIOJIb30BATh NMPEUMYIIECTBA KOMaHIHON M MHAMBHUIYyaJbHON paboThl npu
pelieHny y4yeOHBIX 3aj7a4, MPUHUMATh L€Jb COBMECTHOM JAESITEeNbHOCTH, IUIAHUPOBATH



OpraHU3AIMI0 COBMECTHOW PalOOTHI, paclpeaessiTh BUABI padOT, TOTOBapUBATHCS, 0OCYKIATh
MIPOIIECC B PE3YIbTAT padOThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PYNMOBBIX (Popmax paboThl (0O0CYXaAeHUS, OOMEH MHEHUMH, «MO3TOBBHIE
MITYPMbD» W WHBIE), BBITIOJHATH CBOIO YacTh PabOTHI M KOOPIWHUPOBATH CBOM JCHCTBUS C
JPYTUMU YJj€HAMU KOMAaHJbI, OIEHWBATh Ka4yeCTBO CBOETO BKJIANa B OOIMI MPOMYKT TIO
KpUTEpUsM, CHOPMYITNPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyJaromuiics HayIuTCs:

cBOOOIHO OMEPUPOBATh MOHATHIMHU: Tpad, TIOCKUi rpad, CBSI3HBINA Tpad, myTh B rpade,
LEIb, UKJI, IEPEBO, CTENEHb BEPILINHBI, IEPEBO CIIYYaHOI0 SKCIIEPUMEHTA;

CBOOOJTHO ONEPUPOBATH TMOHATHSAMHU: CIy4YallHBIM SKCIIEPUMEHT (OIBIT), Ciy4dalHOe
coObITHE, AIIEMEHTapHOE CIydyailHOE COOBITHE (DJIEMEHTApHBIA HMCXOJ) CIy4ailHOTO OIBITA,
HAaXOJUTh BEPOSITHOCTH COOBITUM B ONBITAX C PABHOBO3MOXKHBIMH DJIEMEHTAPHBIMU
COOBITHSIMU;

HaxoJUTh U (HOPMYJIHPOBATH COOBITHS: TEpeceYeHue, OOhEIUHEHUE TAHHBIX COOBITH,
coObITHE, TPOTUBOIIOJIOKHOE JAHHOMY, UCIOJB30BaTh JHMAarpaMMbl Jilepa, KOOPAUHATHYIO
OpsIMYIO JJIE pELeHUsl 3aj4ad, IO0Jb30BaTbcsl (HOPMYNION CIIOKEHHUS BEPOATHOCTEW MJis
BEPOSITHOCTEN JIBYX U TPEX CIyYalHBIX COOBITHIA;

ONEpUpOBaTh IMOHATHUSIMH: YCJIOBHAs BEPOATHOCTb, YMHOXEHUE BEPOATHOCTEH,
HE3aBUCUMBIE COOBITHS, IEPEBO CIYYaHOIO SKCIIEPUMEHTA, HAXOUTh BEPOSITHOCTA COOBITUH C
MOMOIIBIO TMPaBUJia YMHOXKEHHUSI, IEpeBa CIIy4alHOTO OIbITa, UCIOJIB30BaTh (POPMYITYy TOJIHOMN
BEpOATHOCTH, popMyiy balieca mpu peleHun 3aaad, OnpenesTh He3aBUCUMOCTh COOBITUN 1O
(dbopmyIe 1 Mo OpraHU3alMK CITy4YaiiHOTO HKCIIEPUMEHTA;

NPUMEHATh HW3YYEHHbIE KOMOMHATOpHbIE (OPMYJbl JJIsl MEPEUYHUCICHUS 3JIEMEHTOB
MHOJKECTB, JJEMEHTAapHBIX COOBITHH CIydallHOTO OMbITa, PELIEHUs 3aJad MO0 TEOPHUH
BEPOSITHOCTEN;

CBOOOJTHO ONIEPUPOBATH MOHATUSMU: OMHAPHBIN CIIyYalHBINA OMBIT (MCIIBITAHUE), YCIIEX U
HEey/laya, HEe3aBUCUMBbIE HCIBITAHUS, CEpUsl UCTBITAHUN, HAXOJUTh BEPOSITHOCTH COOBITHIA: B
CEpUM UCHBITAHUI J10 IEPBOr0 yclexa, B CepUr UCTIbITaHUM bepHyIu, B onbITe, CBA3aHHOM CO
CITy4ailHBIM BBIOOPOM W3 KOHEUYHON COBOKYITHOCTH;

CBOOOJIHO  ONEpUpOBaTh  MOHATHSAMM:  CllydailHas  BEJIMYMHA,  paclpeesieHue
BEPOSITHOCTEN, AMarpaMMma pacrpeeieHus, OnHapHas ciiydailHasl BEJIMYMHA, T€OMETPUUECKOE,
OMHOMUATLHOE pacipeie/iCHHE.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

OIEpUpPOBaTh MOHATHUSIMH: COBMECTHOE pACHPEIECICHUE [BYX CIy4YalHBIX BEJIWUYMH,
UCIIOJI30BaTh TAOJMIy COBMECTHOTO pACIPEACIICHUS JIBYX CIYYalHBIX BEJIUYHUH IS
BBIJICJICHUS pACHpeeNieHUs] KaKJI0M BEJIMYMHBI, OINpPEACNICHUs HE3aBUCHMOCTH CIIy4alHBIX
BEJINYUH,;

CBOOOJTHO OTEpPUPOBATH MOHSATHEM MATEMATHUYECKOTO OKUJAHUS CIIYYallHOW BEJIMYHUHBI
(pacnpenenenusi), MPUMEHSATh CBOMCTBA MATEMATUYECKOTO OXHAAHUS MPU PEIICHUU 3a/aad,
BBIUUCIIATH MATEMAaTHYECKOE 0XKUJaHNEe OMHOMHAIBLHOTO U TEOMETPUUECKOT0 pacIipeieeHHIH;



cBOOOJHO OMEpUPOBATH MOHATHUSMHU: JUCHEPCHUS, CTAaHAAPTHOE OTKJIOHEHHUE CIy4yailHOH
BEJIMYUHBI, MPUMEHITh CBOWCTBA TUCHEPCUM CIy4yalHOW BEJMYMHBI (pacrhpeneseHus) Mpu
pELIEHUH 3a/a4, BBIYMCIATH AUCIEPCUI0 U CTAHJAPTHOE OTKJIOHEHUE T€OMETPUYECKOTO H
OMHOMUANBHOTO pacIpeieeHHi;

BBIUMCIISATh BBIOOPOYHBIE XapaKTEPUCTUKM TIO JAaHHOM BBIOOPKE U OIICHUBATH
XapaKTEPUCTUKU TE€HEPAIbHOW COBOKYIMHOCTH JAHHBIX IO BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSTHOCTH COOBITMM M TMPOBEPSATh MPOCTEHIINE CTATUCTHUYECKUE TUIOTE3bI,
N0JIb3YSICh U3YYEHHBIMU PACIpEICICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n | mporpamMMer Beero KouTtpoJabHbie OcHoOBHBIE BU/BI A1eSITEIbHOCTH 00y4ar0IMXCs
padoThI
[IpencTaBiasTh OOBEKTHI U CBS3U MEXAY HUMH C TOMOUIbIO Tpada,
HAXOJWUTh IyTH MEXAY BepiinHaMu Tpada. Beigensts B rpade nenu u
1 DneMeHThl Teopun rpados 3 nuKIibl. CTPOUTH 1€PEBO MO ONUCAHUIO CIYYalHOI'O OIBITA, ONIMCHIBATh
ciy4yaliHbIe COOBITHS B TEpMHUHAX JiepeBa. PemaTe 3a/1a4u ¢ MOMOIIBIO
rpagos.
BoiaensTe 1 OnuchIBaTh CydaiHble COOBITHS B CIIy4YailHOM OTIBITE.
2 Crny4daiiHble ONBITHI, CIIy4YailHbIE 3 ®opMynHpOBaTh YCIOBHS IMPOBEICHUS cllydailHOro onbiTa. HaxoauTs
COOBITHS Y BEPOSTHOCTH COOBITHIA BEPOSITHOCTH COOBITHI B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
HCXOJIaMH.
Hcnonk3oBath AuarpaMMbl Jiiiepa U BepOalbHOE ONKMCAaHUE COOBITUH TpU
Omneparuu HaJ MHOKECTBAMHU U BBITIOJIHCHHUH OTiepanuii Hag coObITusiMU. OTIeHUBAaTh U3MEHEHNE
3 coOpITuaAMU. CIIOKEHUE U YMHOKEHUE 5 BEPOATHOCTEH COOBITHII 110 Mepe HACTYIUICHHUS JPYTUX COOBITUI B
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb. CIy4dailHOM ombITe. Pemate 3a1auu, B TOM YUCIIE C UCIIOJIb30BaHUEM
HezaBucumeblie coObITHS JIepeBa CIy4aitHOTO OMbITa, POPMYI CIIOKEHUS U YMHOKEHUS
BEPOSITHOCTEM.
dopMynHMpoOBaTh U JOKA3bIBaTh KOMOMHATOPHBIE PakThl. Mcronb3oBaTh
MPABUIJIO YMHOKEHUS, U3y4YeHHbIE KOMOMHATOPHBIE (OPMYIIBI TSI
4 MEPEUYUCIICHUS JIEMEHTOB PA3JIMYHBIX MHOKECTB, B TOM YHUCJIE
DneMeHThl KOMOUHATOPHUKU 4 1 N N N
AIIEMEHTApHBIX COOBITHI B ciydyaitHoM ombiTe. [lonp30BaThCs hopmymnoii u
TpeyroiabHuKkoM [lackains nisa onpeneneHus yncia couetannii. [IpuMeHsTh
dbopmyny Ounoma HeroToHa A1t mpeoOpa3oBaHusl BEIPAKESHHI.
Pa30uBath C0XKHBIE IKCIEPUMEHTHI Ha OT/ENbHBIE UCTIBITaHus. Permarh
o 3aJ]auM Ha TIOUCK BEPOSITHOCTEH COOBITUI B CEpUU UCTIBITAHUI J10 IIEPBOTO
Cepuu nocnenoBaTeabHbIX UCTIBITAHUH. -
5 Vensrrarms Beprvimt. Covaai s 5 yCIIeXa U B CEPUAX UCIBITAHUN bepHyIun, a Takke B OIbITAX CO
PHY. yd

BBI60p U3 KOHEYHOM COBOKYITHOCTH

CIIy4aifiHBIM BBIOOPOM U3 KOHEUHOUM COBOKYIHOCTH C UCIOJIb30BAHUEM
KOMOMHATOPHBIX (aKTOB U (GOPMYJI, B TOM YHCIIE B XOJI€ MPAKTHUECKON
paboThI C MPUMEHEHUEM CTaHJAPTHBIX (QYHKIUH.




6 Ciyyalinble BEJIMYUHBI U
pacnpezeneHus
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OcBauBaTh NOHATHUSA: ClydyaiiHas BeJIMYMHA, paclpeeieHue, Tabauna
pacnpezeneHus, iuarpaMma pacnpeaeneHus. Haxoauts 3HaueHUs CyMMBI
U TIPOU3BENICHUs CIy4ailHbIX BeauunH. CTponuTh OMHApHBIE pacipeaeIeHUs
10 OTIMCAHHIO COOBITUI B CITy4aifHbIX omnbITaXx. CTPOUTH U PaclO3HABATh
reomMeTpuueckoe 1 OMHOMUaIbHOE pacipeneneHus. Pemare 3anaun Ha
BBIUHCJIEHHE MaTEMaTHUECKOIro 0kuaHusl. CTpOUTh COBMECTHBIE
pacnpenenenus. M3ydars cBolicTBa MaTeMaTH4ECKOrO Okuanus. Pemarts
3aJ]auy C MOMOIIBIO N3YUYEHHBIX CBOMCTB. I10 m3yueHHbIM popmynam
HaXOJUTh MAaTEMaTHYECKUE 0’KMIAHUS CIIy4allHbIX BEJIMYNH, UMEIOIIHNX
reoOMEeTPHUECKOe U OMHOMHUAIBHOE pactipeneneHus. OcBanBaTh MOHSATHS:
JCIiepcus, CTAaHIapTHOE OTKIIOHEHHE CITy4aiiHOM BennuuHbl. Haxoaurs
JUCIIEPCUIO 110 pacnpeneneHuro. M3yyarts cBorcTBa qucnepceun. 1o
U3y4EHHBIM (pOpMyJiaM HaXOJUTh JUCIIEPCHUI0 OMHOMHUAIBHOTO
pacripesielieHus], B TOM YHCJIe B XOJI€ TPAKTUYECKON paObOThI




11 KIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

3aKoH OOJBIIMX YHCET

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

Pazbupats nokazarenscTBa TeopeM. OcBanBaTh BBIOOPOYHBIH METO/]
UCCIIEIOBAaHMM, B TOM YHUCIIE B X0J1€ PAKTUYECKOH padOoThI.

DJIEMEHThHI MATEMATHYCCKON CTaTUCTHKH

HenpepbiBHBIE Cy4YaifHbIC BETMYHMHBI
(pacrtipenenenusi), MokKa3aTeabHOE U
HOpMaJbHOE paclpeaeaeHus

Pacnpenenenue Ilyaccona

CBs3b MCKIAY Cﬂy‘{aﬁHLIMPI BCINMYHUHAMH

OcBauBaTh NOHATHS: 'eHEpaJIbHAsI COBOKYITHOCTh, BBIOOPKA, BEIOOPOUHOE
cpelHee U BbIOOpoYHas aucrepcusi. BelauciasaTe BIOOpOUHbIE
XapaKTePUCTUKH U Ha UX OCHOBE OLICHUBATh XapaKTEPUCTUKU I'e€HEPATbHON
COBOKYIHOCTU. OCBauBaTh NOHATHUSA: CTATUCTUYECKAs TUIIOTE3A.
O1neHuBaTh BEPOSITHOCTb COOBITHI U IIPOBEPATH MPOCTEHILINE TUIOTE3b] HA
OCHOBE BBEIOOPOUYHBIX JTAHHBIX, B TOM YHUCIIE B XOJI€ MMPAKTHYECKON PabOTHI.

3HaKOMUTHCS MOHITUSMU: HETIPEPhIBHAS CllydyaiiHasi BEIHUMHA,
HETPEepBIBHOE pacrpeaeieHne, GyHKIUS TNIOTHOCTH BEPOSITHOCTH.
HaxomuTh BeposTHOCTH COOBITUH IO JaHHOW ()YHKIIUH TNIOTHOCTH.
3HAKOMMTHCS C MOHITUSIMU: [10KA3aTEIbHOE paclpeiesieHue, HOPMaJIbHOE
pacnpezeneHre. BoIaensaTe 1o ONMCaHuIo Clyd4aiiHble BETUYUHBI,
pacnpe/iesIeHHbIE 110 M0Ka3aTeIbHOMY 3aKOHY, I10 HOPMaJIbHOMY 3aKOHY.
Pa3zbupats npumepsl 3a7a4, MPUBOASIINX K TTOKa3aTeIbHOMY
pacnpeesieHnI0 U K HOpMaJIbHOMY pacIpeieleHHIo.

BoiaensaTe o onucaHuio cay4yaifHOTO ONbITA BEIMUMHBI, pacripeiesieHHbIE
1o 3akoHy Ilyaccona. PemaTs 3agauu, B TOM 4HCIE B XO/1€ MPAKTUYECKON
paboThI ¢ IPUMEHEHUEM CTaHJAPTHBIX (QYHKIUHN 3JIEKTPOHHBIX TAOIULL.

OcBauBaTh NOHATHA: KOBapHUalys, K0O3()GUINEHT KOppesalnuy, JUHEHHas
3aBUCUMOCTh. OLICHUBATh XapaKTep CBSA3H MEXKAY ClydalHbIMU
BEJTMYMHAMU, UCXO/ISl U3 MIPUPOBI JAHHBIX U BBIYUCIEHHBIX
XapaKTEepUCTHK. Vcronp30BaTh 1uarpaMMbl pacCEMBaHUS s
M300paK€HUs] COBMECTHOTO paccerBaHMs NaHHbIX. Haxonute
KOA(PHUIMEHTH! OCH TUarpaMMbl, B TOM YHCIIE B X0/1€ IPAaKTUYECKOMH
paboThI ¢ IPUMEHEHUEM CTaHAPTHBIX (QYHKIUH.




6 O60061eHre U cucTeMaTu3alus 3HaHU! 11 1 [ToBTOPATH N3yUEHHOE U BHICTPAUBATh CUCTEMY 3HAHUH.
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