Annotauus qucuuiuinasl C.1.1.16 Jucuunnuna. Teopust BepoaTHOCTEN U
MaTeMaTH4yecKasi CTaTUCTHKA

Jucuuruinna "Teopust BeposTHOCTEH U MaTeMaTH4YeCcKasi CTaTUCTUKA" U3ydaeTcs 00y4yaromuMuUcCs
o OCHOBHOM npo¢eCCuOHAIBHON o0OpasoBarenbHON porpamMmme "bezonacHocTh
ABTOMATH3UPOBAHHBIX CHUCTEM KPUTHYECKH BAKHBIX OOBEKTOB" HANpaBIEHUS MOJATOTOBKH
"10.05.03 UndopmarnmonHas 6€30mMacHOCTh aBTOMATH3WPOBAHHBIX CUCTEM".

Jucuuruinna usyyaercs B 3, 4 cemectpe. O0mas Tpy10eMKOCTh TUCIMILIMHBI cocTaBisieT 216/6
yacoB/3.e. CamocTosATeNbHas paboTa 3aKIII0YAETCs B BBINIOJIHEHUH Pa0OT, yKa3aHHBIX B pazjele 4.

B xome u3yudeHHs IUCHUIUIMHBI OCYIIECTBIISICTCS TEKYIIMH KOHTPOJIb B (OpME TEXHOJOTHH
PEUTUHIOBOTO KOHTPOJII B COOTBETCTBUU C TEXHOJIOTMYECKOW KapThl IUCLUIUIMHBI, PA3MEILEHHOM
Ha 3JIEKTPOHHOM Kypce, a TaKKe MPOMEKYTOUHBIA KOHTPOJIb B (hOpMe 3a4eT, SK3aMeH.

[1enbro n3yueHust JUCUUIUIMHEI ABIseTCA (POPMUPOBAHUE CIIEAYIONIMX KOMIIETEHLUI:

1. OIIK-3 Cnoco0eH MCHoIh30BaTh MaTeMaTHYECKHE METOIbI, HEOOXOAUMBIC JJISI PEIICHUS
3a7a4 MpoheCcCUOHATBLHOMN JIESITeTbHOCTH
2. VYK-1 CnocobeH ocymecTBIsATh KPUTUYECKUIN aHaIN3 MPOOJEMHBIX CUTyallMii Ha OCHOBE

CHUCTCMHOI'O MoAX0aa, BLIpa6aTLIBaTB CTPAaTCTUIO HeﬁCTBHﬁ
B XO0J€ U3YUCHHUA NUCHHUILIMHBI ITOCJICA0BATCIIBHO PACCMATPUBAIOTCA TEMBI:

1. Cry4JaifHble COOBITHS U UX BEPOSITHOCTH.
[Ipenmer Teopum BeposTHocTed. McnbiTanusd u coObiTus. IIpocTpaHcTBO 3i1eMEHTapHBIX
coOpiTuii. CiyvaitHele coObITHs. Ormepanud  Hajx  CcoOBITHSAMH. AnreOpa COOBITHI.
AkcuomaTnueckoe omnpezeneHue BeposTHOcTH. CBOMCTBa BEpOsATHOCTU. BeposTHOCTHas
MOJEJIb HKCIIEPUMEHTAa C KOHEUHBIM YHCIOM HCX0n0B. Kiaccuueckoe omnpeneneHue
BEPOSATHOCTH.
DneMeHThl KOMOMHATOPHKHU: TpaBWia CYMMbl W TPOU3BEACHMS, pa3MELIEHUs ¢
MOBTOPEHUSIMH, pa3MeIieHus: 6e3 MOBTOPEHUH, mepecTaHOBKH, coueTaHuss. OTHOCUTENIbHAS
yacToTa. (CTaTUCTUYECKas BEPOATHOCTh. ['eoMeTrpuyeckue BepoATHOCTU. Teopema
CIIO)KEHMsI BEPOSATHOCTEW IMOMAapHO HECOBMECTHBIX coObITHH. IlonHas rpynma momapHO
HECOBMECTHBIX COOBITUI. YCIOBHBIE BEpOSITHOCTH. He3aBUCMMOCTH JBYX COOBITHIA.
[TonapHas He3aBUCHMOCTh. He3aBHCHUMOCTh B COBOKYITHOCTH (MJIM HE3aBUCUMOCTD).

2. Teopembl CIOKEHUSI 1 YMHOXEHHUS BeposiTHOCTEH. CleACTBUS TEOPEM.
BeposiTHOCTE TIpoN3BeIeHUS IBYX COOBITHI. BeposSTHOCTh IPOU3BEIeHUS] KOHEUHOTO YMCITa
coObITHiA. BeposTHOCTH Mpou3BeeHHsI HE3aBUCUMBIX COOBITUI. BEpOSTHOCTH CyMMBI IBYX
COBMECTHBIX COOBITHI. BeposiITHOCTh HAacTyIUIeHHUs, IO KpaliHEll Mepe, OJHOrO COOBITHSL.
®dopwmyiia nojgHou BeposaTHocTH. Dopmynia baiieca.

3. [ToBTOpHBIEC HE3aBUCHUMBIE UCTIBITAHMUSL.
HeszaBucumbie ucnbiTanus. Cxema bepnymnu. ®@opmyna bepnynnu. HaueposTHeliee
YUCJIO HAcTyIuieHu#l coObiTusi. JlokanbHas W uHTerpanbHas teopembl Jlammaca. Teopema
[lyaccona. BeposTHOCTP OTKJIIOHEHUS OTHOCHUTEIBHOM YacTOTbl OT IOCTOSHHOU
BEPOSITHOCTH B HE3aBUCUMBIX UCIIBITAHUSX.

4, JlucKkpeTHbIE ClIydaiiHble BETUYUHBI.
[lonsTue ciayyailHOH BeNMUYMHBL. 3aKOH pACIPEAEICHUS CIy4yallHOM BEIUYMHBI. 3aKOH
pacnpenesnieHus  BEPOSTHOCTEM  JUCKPETHOM  CciiydyailHOM — Benu4uHbBL.  DyHKIUA
pacnpenesieHusl CIIy4yalHOW BEJIMYHUHBL. BepOoATHOCTH MOMajaHus 3HAYEHUM CIydalHOU
BEJIMYMHBI HA 3a/IaHHBINA TPOMEKYTOK [a,b). CBolicTBa pyHKIMM pacnpencnenus. OyHKius
pacnpeneneHus: JUCKPETHOM CIIy4YaliHOW BETUYUHBI.
JluckpeTHsble cily4ailHble BEJIMYUHBI.
Marematuueckie — onepanudd — HaJ ~ JAUCKPETHBIMH  CIyYalHBIMM  BEJIMYMHAMH.
Martematnyeckoe OXUJaHUE  JTUCKPETHOM CIy4aitHOM BEJINYMHBI. CBoiicTBa
MaTeMaTuueckoro oxuaaHuss. OTKIOHEHHE CIy4YaHOW BEJIMYHMHBI OT €€ MAaTEMaTHYECKOTO



oxxunaHusd. Jlucniepcust AUCKPETHOW cCilydaliHOW Belu4yuHbl. Dopmyia Mg BBIYUCICHUS
nucniepcuu. CpoiicTBa nucriepcuu. CpenHee KBaJpaTUYECKOE OTKIOHEHUE CIydaiHOU
BEJINYMHBI.

JluckpeTHble  CiaydailHble  BEJIWYMHBL.  BUHOMUANBHBIA ~ 3aKOH  paclpeicsicHUs.
Pacnpenenenne Ilyaccona. I'eomerpuueckoe pacnpeneneHue. | umnepreomerpuyeckoe
pacrpeneieHue.

HenpepsiBHbIE ciiydaiiHble BETUYUHBL.

@OyHKIMS pacupeielieHus HENPEPbIBHOM ciryyaliHo BennduHbl. Onpenesnenne MmI0THOCTU
pactpenenieHus. BeposATHOCT, nOMajaHusl HENPEPHIBHOM CIy4ailHOW BEJIWYUHBI HA
3aJaHHbIi TmpoMexyTok. CBOWCTBa IUIOTHOCTH pactpenesneHus. Haxoxaenue ¢GyHKIUU
pacrpeiesieHdss N0 M3BECTHOW IUIOTHOCTH. MareMaTH4eCKOe OKHUJAHWE M JUCIEepPCUs
HENPEPBIBHOW CIydyalHOM BenuuyuHbl. PaBHOMepHOe pacnpenenenue. IlokasarensHoe
pacrpezaeieHue.

HenpepoiBHBIE CilydaliHbIE BETUYUHBI.

Hopmanbhbiii 3akoH pacnpeneneHusi. BeposaTtHOCTHBIN cMbica napamerpoB a u 7. Kpusas
l'aycca. BeposTHOCTH mOManaHus 3HAYEHUHW HOPMAJIbHOM CIIy4yallHOM BEJIIMYUHBI B
3a/laHHBI UHTepBai. BeposTHocTHBIN cmbich pyHkuuu Jlamnaca. BepoaTHOCTh 3a1laHHOTO
OTKJIOHEHHSI HOPMAJIBHOM city4aiiHON BenuuuHbl. [IpaBuio 3 ?. dyHkuus pacnpenesneHus
HOPMaJIbHOW CITy4allHON BEJIMUUHBI.

JluckpeTHsble city4aiiHble BeJInuuHbl. HenpeprpiBHBIE CllydaiiHbIe BEIMYUHBL.

Omnpenenenne  (QyHKIIMM  OJHOM  CIy4alHOW  BEJIWYWHBI. 3aKOH  paclpeeieHHs
BEPOSATHOCTEH (YHKIMU OJHOW JUCKPETHOW ciydyaiiHON BenuuuHbl. HaxoxaeHue
IUIOTHOCTU paclpenesneHnus (YHKIUH OJHOW HEMpepbIBHOM CIy4ailHON BETUMYMHBI TPU
M3BECTHOM IUIOTHOCTH CIy4YailHOTO aprymeHra. MaTeMmaTHdeckoe OXXuIaHue (QYHKIUU
OJIHOW CiydYailHOM BeMM4MHBI. Moja M MeauaHa CIy4ailHOM BEJIMYMHBI. TeopeTHYecKue
HavaJIbHbIE U LIEHTPaJIbHbIE MOMEHTHI CITy4YalilHOW BETMUHHBI.

JluckpeTHsle citydaiiHble BelnunHbl. HenpepriBHbIE ClTydaiiHble BETUYUHBI.

3akoH OGonpimmx yncen. CxoauMocTh 1Mo BepositHocTu. HepaBenctBo UeObimeBa. Teopema
UYeopimena. YacTHerii cimydaii  TeopeMbl YUeOsnimeBa. Teopema bepuymu. LlenTpanbhas
IIpeAeIIbHAs TEOpEMA Il OJUHAKOBO PACIIPEIEICHHBIX HE3aBUCUMBIX CIIaracMbIX.
JluckpeTHbIe CilydaiiHbie BeIUYMHbI. HenpeprIBHbBIE ClTydailHbIe BETUYHHBI.
Lenouncnenupie ciydyailHple BETUYMHBI W HMX NPOM3BOJAIIME (GYHKUUHU. Brruncienue
MPOM3BOIAIINX (PyHKIMHA OWHOMHANBLHOTO pacrhpeaeneHus, pacmpeneienus Ilyaccona,
T€OMETPUYECKOIO0  paCIpeIeiICHHUs. dakTopuaIbHbIE MOMEHTHI. [Ipumenenue
MPOU3BOIANINX (PYHKIMM JJIsi BBIYMCIICHUS YUCIIOBBIX XapaKTEPUCTUK IIEJIOUHUCICHHBIX
CIIy4alHbIX BEJIMYUH. MYyJIbTUILUIMKATUBHOE CBOMCTBO. OmpeneneHue U IpocTeiine
CBOMCTBa XapakTepUCTHUYECKUX (yHKIUN. [lomydeHue XapakTepucTHUeCKuX (DyHKITUH
OMHOMMAJIBHOTO, ITyaCCOHOBCKOTO W TeOMETpUYecKoro pacnpeneneHus. llomydenue
XapaKTepUCTHUECKUX (YHKIIMI paBHOMEPHOTO U HOPMAaJIBLHOTO pacipeiesIeHusI.

Cucrema 1ByX ciiydyaliHbIX BEJIMYUH.

[TonsiTHE O cUcTEME CTy4YailHbIX BEJIMYMH. 3aKOH pacipeeeHus BEPOSITHOCTEN ABYMEPHOM
JUCKPETHON CiaydaHOM BennuyuHbl. DYyHKIUSA pacHpeiesieHUs ABYMEPHOM CIlyd4alHOU
BennunHbl. CBoiicTBa. BeposTHOCTH mnomagaHus CiIydyalHOM TOYKA B TOJIYIOJIOCY.
BeposiTHOCTB nonajganus Ciiy4aiiHOW TOYKH B NIPSAMOYTOIbHUK. [IOTHOCTB pacnpeneneHus
CHCTEMBI JIByX HEMPEPBIBHBIX CIyYaHbIX BeIUYMH. CBOMCTBA IBYMEPHOI MIIOTHOCTH.
Cucrema 1ByX ciiydyaliHbIX BEJIMUYUH.

[InoTHOCTH pacnpenesieHns Cly4ailHbIX BEJIMYWH, BXOJSIINX B CHUCTEMY JIBYX CIIy4YaHHBIX
BEJIMYMH. Y CJIOBHBIE 3aKOHBI PACIPENEIEHUS COCTABISAIOIUX CUCTEMBI ABYX JUCKPETHBIX
CIIy4alHBIX BEJIMYMH. Y CJIOBHBIE IUIOTHOCTH PACIPEAEIICHHUs] COCTABIIIFONIUX JIBYMEPHON
CIIy4ailHOM BEJIMYMHBI. Y CIOBHBIE MaT€MaTHYECKHE OXKUAAHUS COCTABJISIIOIIMX CHUCTEMBI
JIBYX CIyYallHbIX BeIUYUH. DYHKIMU PErpeccur. 3aBUCUMbIE U HE3aBUCHUMBbIE CIIy4alHbIC
BEJIMYMHBI.
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Cucrema 1ByX CilydaliHbIX BEJIMUYUH.

Koppensmonnsiii Mmoment. Koapdumment koppemsiun. CoiictBa. KoppennpoBanHsie u
HEKOPpENMpPOBaHHbIE CIIy4aiHble BEJIWYMHBL. HadanbHble W IEHTPAJIbHBIE MOMEHTHI
CHCTEMBI JIBYX CIy4alHbIX BEIWYMH. PaBHOMEpHOE pacrpeaeneHne Ha II0CKOCTH.
Cucrema 1ByX CilydaliHbIX BEJIMUYUH.

@yHKIMA [BYX CIy4alHBIX apryMeHTOB. PacnpeneneHue CyMMbl JBYX CIIy49ailHBIX
BennunH. Kommosunms [ByX 3aKkOHOB pacmpenesneHuii. Kommnos3unus pacnpeneneHui
Ilyaccona. Kommosumuss HOpMalbHBIX paclpencsieHui. PacrpenereHne npou3BEACHUS
IBYX CllydaiHbIX Beqn4uH. HopmanbHOE pacnpezeneHne Ha IUIOCKOCTH. BeposTHOCTHBIM
CMBICJI TapaMEeTPOB IUIOTHOCTU paclpeiesieHUs] CUCTEMbI. DJUTUIIC pacceuBaHus. | aBHbIE
OCM M UEHTp pacceuBaHus. BepodTHOocTh mnonazaHus ciay4daHoOW Touku (X, ),
pacIpenesieHHOM 110 JByMEPHOMY HOPMaJIbHOMY 3aKOHY, B IIPSIMOYTOJIBHUK CO CTOPOHAMH,
NapajuIeJbHBIMA KOOPIMHATHBIM OCSIM, IIPY HE3aBUCUMBIX CIIy4alHBIX BeJMYMHAX X U Y.
HopMmanbnast koppensuusi.

OcCHOBHBIE TIOHATUSA MATEMATHYECKON CTATUCTUKU.

[IpenMer u 3ajaun MaTeMaTUYECKOM CTATUCTUKH. ['eHepasibHas COBOKyHmHOCTh BriOopka.
Bapuanuonnsiii psan. CTaTUCTUYECKHMH 3aKOH pacHpelesIeHUs CIy4alHOM BEJIMYHHBI.
I'papuueckoe wn300pakeHHE CTATHCTUYECKUX PsSIOB  (MIOJUTOH H  THUCTOrpamMMa).
OMmnupuyeckas QyHKIMS paclpeaesIeHus!.

CraTucTryeckue OLlEHKU HEM3BECTHBIX apaMeTPOB paclpeaeIeHusl.

Toueunble oneHkn mnapaMmerpoB pacnpenesneHus. (CBONHCTBA OLIGHOK. OMIIMPHYECKHE
MOMEHTBI. MeTOJ MOMEHTOB Il HAaxOXKIEHUs OLEHOK IIapaMeTpOB pacCIpeIeiICHHUs.
Bribopounas cpenusis. Bribopounas nucnepcus. OlieHKa MaTeMaTH4eCKOTO OKUAAHUS
CllyuaifHOH BeIMYUHBI 1O BBIOOpKe. OIlleHKa TUCTIEPCHM CIYYaiHOW BEIWYMHBI TI0
BbIOOpKe. HaxoxieHne olieHOK mapamMeTpoB paBHOMEPHOTO PACIIPEECIICHHS.
CraTucTruueckue OLIEHKM HEM3BECTHBIX apaMeTPOB paclpeaeieHusl.

Metox  HauOosbliero  mpaspomnonoOusi.  HaxoxiaeHue — MeToqoM — HauOOJbILEro
[IpaBJ0NO0I00Hs OLIEHOK IapaMEeTpPOB HOPMAJIbHOTO pACIpPENETICHUs, paclpeneacHue
IlyaccoHa, = OMHOMHMAIBHOIO  paclHpeieseHHs,  IO0Ka3aTeJbHOIO  paclpeiesIeHHUs.
JoBepurenbHblii HHTEPBaJ. JloBEpUTEIbHASI BEPOSITHOCTb.

CratucTyeckne OLICHKH HEM3BECTHBIX MTAPaMETPOB PACIIPEACICHUS.

JloBepuTeNbHBIE HHTEPBAJbl Ul OLEHKM MaTeMaTH4YECKOTO OXHUIAHWS HOPMAJIBHOIO
pacmpeneseHuss TNpU  M3BECTHOM M HEU3BECTHOM  KBAJpaTHMYECKOM  OTKIOHEHUH.
Pacnipenenenue «xu-xBaapar». JloBepUTENbHBIE MHTEPBANBI I OLEHKH CPEIHETO
KBaJIpaTUYECKOr0 OTKJIOHEHHSI HOPMAJIBHOTO pacnpeneseHus. JloBepuTenbHble HHTEPBAIIbI
JUTSL OLIEHKU BEPOSITHOCTA OMHOMHAIBHOTO PacTIpeIeTICHHUS.

Cratuctrueckas NpoBepKa CTATUCTUUECKUX TUIIOTES.

Cratuctuueckass rumnore3a. Konkypupyromas runore3a. CTaTUCTUUECKMH KPUTEPHIl.
Kputnueckast ob6macte. OOnacTe NpHUHATUS TUnoTe3bl. OIMOKH, JOMycKaeMmble Npu
MIPOBEPKE CTATUCTUYECKUX THUIOTE3. YPOBEHb 3HAUYMMOCTH CTATUCTUYECKOIO KPUTEPHS.
Momnocts kputepusi. Kputepuit cornacus [lupcona. I[IpoBepka runores3sl 0 HOpMaIbHOM
pacrpeneieHu FreHepaIbHOW COBOKYITHOCTH.

DnEeMEHTBI KOPPEIALIMOHHOTO U PETPECCHOHHOTO aHAIN3a.

QyHKIMOHAIbHAS, CTATUCTUYECKAs U KOPPEIILIMOHHAS 3aBUCUMOCTH CIIy4alHbIX BEJIMUYUH.
Oynkuus perpeccun. JIunus perpeccun. YpaBHeHue perpeccuu. BeibopouHoe ypaBHEeHHe
perpeccun. Meton Haumenblux kBagparoB (MHK). Haxoxnenne mnapameTpoB
BbIOOPOYHOTO YpaBHEHUs MPSIMOI JIMHUU PErpecCud METOJOM HaMMEHbIIUX KBAJApPaTOB IO
HecrpynnupoBaHHbIM — JaHHbIM. CBoiictBa MHK-oneHok napaMeTpoB  JIMHENHHOM
perpeccun. KoppensuuonHas rabnuna.

DnEeMEHTHI KOPPENIALIMOHHOTO U PETPECCUOHHOTO aHAIM3a.

HaxoxaeHue mnapamMeTrpoB BBIOOPOYHOTO YpaBHEHMs JIMHEHHON perpeccur MeTOoAO0M
HAaMMEHBIINX KBAJpaToOB 10 CrPYNIUPOBAHHBIM JaHHBIM. BBIOOpOUHOE KOPPEISAIMOHHOE
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OTHOILIEHUE, ONIPEACIICHUE U CBOWCTBA. HENMMHENHBIN pErpeCCHOHHBIN aHaJIU3.
Craructuueckasi IpoBepKa CTATUCTUYECKUX TUTIOTES.

[IpoBepka runoTe3sl 0 paBEHCTBE MAaTEMAaTUYECKUX OXKUJAHUM JBYX CIIy4alHBIX BEJIUYUH,
pacnpenesieHHbIX M0 HOPMAJIIbHOMY 3aKOHY, JAMCIEPCUU KOTOPBIX H3BECTHBI. [IpoBepka
TUIOTE3bl O PAaBEHCTBE BEPOSTHOCTEH ABYX OMHOMHUANBHBIX pacmpeneneHuil. CpaBHEHHE
JIUCTIEPCUI JIBYX CIIyYailHbIX BEJIMYMH, PACHpEAECICHHBIX I10 HOPMaJIbHOMY 3aKOHY.
Pacnpenenenne ®@umepa-CrHenexopa.

[IpoBepka rumnoTe3sl 0 pacnpeleICHHH TeHEPAIbHON COBOKYIMHOCTH MO MOKA3aTEIbHOMY
pacnpenenenuto. [IpoBepka rumoressl 0 pPaBHOMEPHOM PACHPEACICHUM TIE€HEPAIBbHOU
COBOKYITHOCTH.

DIIEMEHTHI KOPPEISILMOHHOTO U PErPECCUBHOTO aHAIM3a.

[IpoBepka rUImoOTe3bl 0 3HAYMMOCTH BRIOOPOYHOTO KOA(D(PHIIMEHTA KOPPEISIIUA JBYMEPHOTO
HOpMaJbHOTO pacmpeneneHusi. VHTepBanbHas OIEHKAa KOIPPUIMEHTa KOPPEISAIUH
JIBYMEPHOTO HOPMaJbHOTO pacnpeneieHus. Pacripeaenenne CThio/IeHTA.

DJIEMEHTBI KOPPEISIIMOHHOTO U PErPECCUBHOTO aHAIM3a.

Onenka 3HAYUMOCTH KOX(PPHUIMEHTOB JIMHEHHON perpeccun. VHTepBajgbHAas OLEHKA
k03¢ (HULIMEHTOB TUHEIHON perpeccun

OnHO(AKTOPHBIN JUCTIEPCUOHHBIA aHAIIN3.

OOmass unes aucrnepcMoHHOro aHanu3a. OOmas, ¢akTopHas M OCTaTOYHas CyMMa
KBaJipaToB  OTKJIOHeHWH. OOmas, dakTopHas (MeXrpymnmoBasi) W OCTaTOYHAS
(BHyTpurpymmoBasi)  aucriepcu. CpaBHEHHE  HECKOJIBKHMX  CpPEIHHUX  METOAOM
JIMCTIEPCUOHHOTO aHAJIN3a.

OCHOBHBIMH CTPATCTUICCKUMU 06pa30BaTeHBHBIMI/I TCXHOJIOTUAMHU  ABJIAIOTCA: JICKIIMOHHBIC
3aHATUSA, IPAKTUYCCKUC 3aHATUA.

B PaMKax YKa3aHHbBbIX TEXHOJIOTHI MPUMCHAIOTCA TAKTUYCCKUC 06p8.30BaTeJ'H:>HBIC TCEXHOJIOTHH
3aJaHusd, I/IH(i)OpMaIII/IOHHBIe, Ki1aCCHYCCKas JICKIIUA.



