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BBEJAEHUE

JlanHOE y4eOHO-METOaUYEeCKOe T0COOHe TMpeaHa3HA4YeHO IS CTYICHTOB
Harpasyieaus 15.03.02 TexHonormyeckue MalmivHbI U 000PYJIOBaHHUE, M3YyYarOLIUX
muciuiuinHy  «Teopust  BeposSTHOCTE MW MaTeMaTHYeCKas CTAaTUCTUKA», W
COOTBETCTBYET TPEOOBAHUSAM, TPEIBSIBIIEMBIM K (POPMUPYEMBIM KOMITCTECHITHSM,
3HAHWSAM, YMECHUSM M HaBBIKAM B 00JIACTH MIPUMEHEHUS MAaTEMATHYECKOTO ammapara
B mnpodeccmoHambHOW 00JacTH  corylacHO  (emepaabHBIM — TOCYAapCTBECHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTAM BBICIIIETO OOPa30BaHMUI.



1. HEJIN U 3AJAYHN U3YYEHUSA TUCHUITJINHBI

[lenpto ocBoeHUst AUCUMILIUHBI «Teopus BeposSTHOCTEH M MaTeMaTHuyecKas
CTaTUCTUKA» SBISETCS (OPMUPOBAHUE y CTYAEHTOB HEOOXOIUMOro 00ObeMa 3HAHUM
U MIPAKTUYECKUX HABBIKOB B 00JIACTH MAaTEMAaTHKU JJI PEIICHUs MPO(EeCCHOHATBHBIX
3aJ1a4 B mpoiiecce ux Oyayiieit npodeccuoHaIbHON ASSITENbHOCTH.

B pe3ynbTaTe 0CBOCHHUS TUCUUIIMHBI CTYAEHT JI0JKEH:

- 3HaTh: (yHAaMEHTAIbHBIC (0a30BBIC) TOHATHS M OINPEACICHUS TCOPHH
BEPOSATHOCTEW U MAaTEMAaTHUYECKON CTATUCTUKU; JIOTMKY BEPOSTHOCTHBIX OTHOILIEHUMN
B HEIETEPMHHHUPOBAHHBIX YCIIOBHUSAX; OCHOBHBIE METOJABl TEOPUHU BEPOATHOCTEH M
MaTeMaTUYECKON CTaTUCTUKH, IPUMEHSEMBbIE JUIsl PELLICHUS] TUIIOBBIX 3a7a4; OCHOBBI
CTATUCTUYECKOT0 aHAJIN3a MACCOBBIX SIBJICHU;

- YME€Th: OCYUIECTBJISATh IOCTAHOBKY 3a/lad BEPOSITHOCTHOIO COJEPKAHUS;
CTPOUTH QAJITOPUTM PEIIECHUS KOHKPETHOW TUIOBOM 3aJayM, BbIOMpPATh METOJ €€
penieHuss 1 00OCHOBBIBATh CBOM BBIOOpP; BHIOMpATh ONTHUMAJIbHBIA METOJ PEIICHHS
3a/1auy, OLICHUBATh MOJYYEHHBIN PE3yJbTaT, CTPOUTH IIPOCTEUIINE MAaTEMAaTUYECKHE
MOJIETIM MPUKIAIHBIX U MPO(PECCHOHAIBHBIX 3a/ay; MOJIy4aTh BEPOSATHBIE OLIEHKU
HMCKOMBIX IIapaMETPOB HM3Yy4aeMbIX IIPOLIECCOB W SIBICHUM C 3aJaHHBIM YPOBHEM
3HAYUMOCTH; TIOJIb30BAaThCA CTaHAAPTHBIMU MPUEMaMU NPOrHo3a COOBITHH H
OOLIENPUHATHIMA ~ TAaOJUIAMU  KJIACCUYECKUX  CTAaHIAAPTHBIX  pacIpeaesiCeHUl;
OLICHMBATh YPOBEHb JOCTOBEPHOCTH PA3HOPOJHBIX TPYII JaHHBIX, ONPEAENSThH
HEOOXOAMMBIA 00BEM UCXOJHOM HHPOpMaUMU JIg TOJYYEHHUS HaJeKHBIX
pE3yNbTATOB;

- BIaJeTh. MaTEeMaTHYeCKOH CHUMBOJIMKOM, OCHOBHBIMM  CHOCOOaMu
MPEACTABICHUS] MaTeMaTU4ecKoW HHpopManuu (aHAIUTUYECKUM, Tpaduueckum,
CUMBOJIBHBIM, CJIOBECHbIM UM  Jp.), OINpeAesieHueM 00JacTH NPUMEHEHUs
MaTE€MaTUYECKOr0 3HAHMS K PEUICHUI0 KOHKPETHOM 3aJaud; HaBbIKAMHU pPalOTHI C
TUMOBBIMU  MakKeTaMU MPOrpaMM CTaTHCTHYECKOTrO aHauu3a U o0paboTKu
AKCIIEPUMEHTAJIBbHBIX JAHHBIX; METOJAMU MOCTPOCHUS MATEeMAaTHYECKUX MOJENEeH U
UX UCCIEOBaHMS B pa3IMuHbIX cdepax MNpodecCHOHATBHON N1eATEIbHOCTH,
MaTeMaTHUYEeCKUMHU 3HAHUAMHU KaK CTPYKTYpPUPOBAaHHOM HH(OpMaLnen.

JIJis yCIenHoro OCBOSHHs AUCIUILIIMHBI, B COOTBETCTBUH C yUYE€OHBIM ILJIAHOM,
WCIIOJIB3YIOTCSl 3HAHMSI, YMEHUS U HABBIKH, NIOJIy4aeMbl€ CTYyJIEHTAMH IIPU OCBOCHHH
MPEALIECTBYIOIIEH QUCHUILIMHBI « MaTeMaTUYECKUN aHAJIU3).

B npeasmaraemom 1mocoOMM TPEACTAaBIEHO TEMAaTHYECKOE COJAEpKaHue
mucuuIuinebl. [lpuBeneHsl moapoOHbIEe CBEIEHHUS O BOIPOCAX, PACCMATPUBAEMBIX B
JAHHOM  Kypce, MW  METOJMYECKHE PpEKOMEHJalUWWd [pernojasaresss Ui
CaMOCTOSITENIbHOM MOATroTOBKH. Kakias Tema BKIIIOYAeT CChUIKH Ha JIUTepaTypy (Wiu



MHOM HMH(POPMAIIMOHHBIM pecypc), a Takke KOHTPOJbHbIE BOMPOCH Jis
CaMOIIPOBEPKH.

JlaHpl METOOMYECKHE PEKOMEHIAIMU IO BBIITOJHEHUIO IPEIyCMOTPEHHON
y4eOHBIM IJIAHOM KOHTPOJIbHOM paboThl ISl CTYyIE€HTOB OYHOM M 3a04HON (popm
0o0yueHus.

[lepeuncnensl  00sI3aTENbHBIE  MEPONPHUATHS  TEKYIIEr0  KOHTPOJIS,
CaMOCTOSITENIbHON pabOThl U YCBOCHHS PA3/IeOB WM OTIEIBHBIX TEM JAUCUUIIINHBIL.
N3510xeHbl TpEOOBAHMS K TPOMEKYTOUYHOM aTTECTALIMK MO JUCLHUILINHE.

[TomuMoO naHHOTO MOCOOMS, CTYyIEHTaM CIEAyeT HMCIOJIb30BaTh MAaTepHalIbl,
pa3MelIeHHbBIE B COOTBETCTBYIOIIEM NaHHOW mucuuiuimHe pasaene DUOC [11], B
KOTOpBbIE O0Jiee ONEepaTUBHO BHOCSITCS M3MEHEHUS IS alanTalliy JUCLMILIUHBI IO
KOHKPETHYIO TPYIIILY.



2. TEMATHYECKOE COJAEP KAHUE U METOAUYECKHUE YKA3AHUSA
11O U3YUYEHUIO JUCHUITVINHBI

Ta6muma 1 — TeMbl JEKIIMOHHBIX U MTPAKTHYECKUX 3aHATUN

Ne Pa3nen (Monynn
(Mozysts) Tema
paszznena JTUCIUTUTUHBI
JleKmoHHbIE 3aHATHUS
1 Teopus BepositHocTell | Tema 1.1 OcHOBHBIE OHSTHS TEOPUN BEPOATHOCTEN
Tema 1.2 OcHOBHBIE TEOPEMBI
Tema 1.3 CnyuaiiHble BETUYUHBI
Tema 1.4 IIpenenbHbie TEOPEMBI
2 Marematuueckas Tema 2.1 OcHOBHBIE IOHATHS MAaTEMATHUYECKON CTaTUCTUKU
CTaTUCTUKA
Tema 2.2 CtatucTuueckoe OIEHUBAHKE TAPAMETPOB
pacnpeseneHus
Tewma 2.3 [IpoBepka CTAaTUCTHYECKUX TUIIOTE3
Tema 2.4 @akTOpHBINA U KOPPETALIMOHHBIN aHATIU3
[TpakTuueckue 3aHATH
1 Teopus BepositnocTedt | Tema 1. Ilpenmer teopum BepositHocTed. Kiaccudukamms

coObITHi. Anredpa coOBITUN. DIeMEHTh KOMOMHATOPUKHU

Tema 2. AxcuoMsl Teopum BeposiTHOcTel. Kraccnueckoe
OIIpEJIEJIEHUE BEPOATHOCTU

Tema 3. FCOMeTpI/I‘ICCKaH " CTaTUCTUYCCKAA BEPOATHOCTD

Tema 4. Teopembl ClOXEHHS U yMHOXeHHs. BeposTHOCTH
HACTYIUICHUS XOTs ObI OJHOTO COOBITHS

Tema 5. @opmyinbl OJHOW BepoATHOCTH, balieca, bepHymim,
Ilyaccona. HauBeposTHeiiee 4ucio MOSBIECHUH COOBITHS.
JlokanpHas 1 MHTErpalibHas Teopemsl Jlanmaca

Tema 6. @yHKIMA paclpeencHus U ee cBoicTBa. J(uckpeTHas
CllyyalHas BEJIIMYWHA, psA  pacrpeznecieHus. Yucnossle
XapaKTEPUCTUKH JUCKPETHBIX CIy4alHbIX BenW4yuH. [Ipumepsl
3aKOHOB PACIIPEIEIICHHI

Tema 7. HenpepbeiBHas ciy4ailHasi BeJIWYHWHA, IUIOTHOCTH
pacnpeneneHuss U ee CBONCTBA. UMCIIOBBIE XapaKTEPUCTUKU
HEMIPEPBIBHBIX CIIy4allHBIX BenuWuyuH. [Ipumepsl 3aKkoHOB
pacrpeneieHui

Tema 8. MHoromepHas ciydaiinas BennuuHa. HezaBucumocTsb
CIIyYalHBIX BEJIMYUH

Tema 9. ®yHKUMM OT cCiay4dalHbIX BelnuuH. [IpenenbHbie
TEOPEMBI TEOPUH BEPOSTHOCTEHN, 3aKOH OOJIBIIINX YHUCEIT




No Pazgen (Mmomynn)

Tema
pasnena IIUCUAIUINHBL
2 Maremarnueckas Tema 10. OcHOBHBIE 3amaudl W MOHATUA MAaTEMATHYECKON
CTaTHUCTHUKA CTaTUCTHUKH. IMonuron W TUCTOrpaMMma. YuciioBsle

XapaKTePUCTUKHU TeHEepaIbHOM U BHIOOPOYHON COBOKYITHOCTEH

Tema 11. Cratuctrueckoe OlleHUBAHHUE MapaMETPOB
pacrpeiesIeHusl: TOYeYHbIC OIICHKH (METObl MOMEHTOB M
MaKCUMaJIbHOTO TIPABAOIIOA00MS )

Tema 12. MnrepBanbubie oneHku. Pacnpenenenust [lupcona,

Crbtonenta, @umepa —  Cueaexopa.  Iloctpoenue
JTIOBEPUTEIbHbBIX MHTEPBaJIOB npu HOpPMaJbHOM
pacnpenenenuu

Tema 13. CrarucTUYeCKHE THUIOTE3BI: BHUIBI U METOMIBI
npoBepku. [lapamerprueckne THIIOTE3bI

Tema 14. Henapamerpuyeckue runotesbl. Kputepuit
cornacus, Konmoroposa

Tema 15. DNEeMEHTBhl  KOPPEJAIMOHHOTO  aHaju3a.
Perpeccuonnslii ananus

PA3JIEJ 1. TEOPUSI BEPOSITHOCTEM

Tema 1.1 OcHOBHBIC IOHATHS TEOPUH BEPOSATHOCTEH
Ilepeuenv uzyuaemvix 60npocos

DnemMeHTapHbIC CBEJEHUS U3 TEOPUU MHOXKECTB (MOHSATHE MHOXKECTBA,
oObeIMHEHUE, TepeceyeHue, JonoNHeHne MHoxkecTB). CiydaitHoe coObITHE.
Anrebpa coObiTuii. CoBMECTHbIE M HECOBMECTHBIC, 3aBUCHUMBIE M HE3aBUCHMbIC
cobbrtus. [Tomnas rpynma cobbiTuii. Akcnomaruka Konmoroposal. BepostHocTHOE

! Kommoropor Aumpeii Hukomaesuy (12 (25) ampens 1903, Tam6oB — 20 oktsa6pst 1987,
MockBa) — BBIJAIOLIUIICS COBETCKUII MaTeMaTUK, OJIMH W3 KpymHeHmux MatemMaTukoB XX B. OnuH
U3 OCHOBOIMOJIOKHUKOB COBPEMEHHOW TEOPHM BEPOSATHOCTEW, MM MOJyueHbl (hyHIaMeHTalbHbIE
pe3yJIbTaThl B TONOJOTUH, TEOMETPUH, MAaTEMATUYECKOM JIOTHKE, KJIIACCUYECKOW MEXaHUKE, TEOPUH
TypOYJIEHTHOCTH, TEOPUH CJOXKHOCTH QJITOPUTMOB, TEOpUHM HH(OPMAIMH, TEOpUH (DYHKIIHIA,
TEOPUU TPUTOHOMETPUUECKUX PSAOB, TEOPUU MEpbl, TEOPUU MNPHUOMKEHUS (QYHKIMHA, Teopuu
MHOXKECTB, TeopuH Au(depeHlIraIbHbIX YpPaBHEHHM, TEOPUM  JTUHAMHUYECKHX  CHCTEM,
(GYHKIIMOHATILHOM aHAU3€ W B psijie ApYrux obsiacTeld MaTeMaTUKU U e€ MPUIIOKEHUH. ABTOp
HOBAaTOPCKUX padoT no ¢punocopuu, UCTOPUH, METOIOJIOTUH U MIPETOIaBAaHUIO MAaTEMATUKU.



npocTpaHcTBO. ONBIT ¢ KOHEYHBIM YHMCIOM HCX0/0B. Kiaccuueckoe omnpezneneHue
BeposATHOCTU. HenocpencTBeHHbll mojcdyer BepoATHOocTe. Cxema BbIOOpa €
BO3BpalllcHUEM M 0€3 BO3BpallleHUs 3JIEMEHTOB. YacToTa WIM CTaTHCTUYECKas
BEpPOATHOCTh  COObITHS. ['eomerpuueckas BEpPOSITHOCTb. AKCHOMBI — TE€OpUHU
BEPOSITHOCTEN U UX CIIEJICTBHS.

Memoouueckue yrazanusi

Teopust BEposSTHOCTEN, KaK U MHOTHE JIPYTHE MAaTEMAaTHUE€CKUE TUCIUIUINHBI, B
CBOEU OCHOBE MMEET TEOPHUI0 MHOXKECTB. B CBSI3M ¢ 3TUM BaM clielye€T MOBTOPUTH
COOTBETCTBYIOIIUE PA3JEIbl MATEMATUKHU, KOTOPBIE U3yYAJIUCh PAHEE.

OcHoBoOIONararolM TOHATHEM TEOPUHU BEPOSATHOCTEUW SBISIETCA ITOHSATHE
ciydaitHoro coObiTus. JlaiiTe ompeneneHus 3JIEMEHTApHOMY COOBITHIO (HMCXOMY),
JOCTOBEPHOMY U  HEBO3MOXHOMY  COOBITHIO, MHOXECTBY  (IIPOCTPaHCTBY)
AJIEMEHTAPHBIX UCX0/0B. CleayeT ysICHUTh, UYTO JII00O€ CilydyallHOE COOBITHE €CTh
MOJAMHOKECTBO MHOXKECTBAa DJJIEMEHTapHBIX HCXOJ0B. PaccMoTpuTe mnpocThie
MpuMepbl ¢ OpOoCaHWEM UIPATIbHOIO KyOWKa W M3BJICUEHHEM KapT M3 KOJOJIBI.
PaccmoTpuTe TMOHSATHE COBMECTHBIX W HECOBMECTHBIX COObITHH. Harmsgaeim
SIBJISIETCS WILTIOCTPAIIMsSl COOBITHI C TIOMOIIBbIO KpyroB Diniepa. Jlaiite onpeaencHue
CYMMBI U TIPOU3BEICHUS COOBITUH.

CoBpeMeHHass TEOpHUsi BEPOSTHOCTEU OMEPUPYET MOHATHEM «BEPOSTHOCTHOE
MPOCTPAHCTBOY. {711 MOCTpOEHMS 3TOrO MOHATHS MOTPeOyeTCst pa3odpaThes ¢ Oosee
CJIOKHBIM MaTeMaTHYeCKUM 00BEKTOM — G-aliredpa.

c-aiaredpa — 3TO COBOKYMHOCTh HEKOTOPOTO MHOXKECTBAa W OIEpaluil Haj
AJIEMEHTAMH 3TOTO MHOXECTBA, TaKas, YTO ONEPAIIUU 3aMKHYTbl OTHOCUTEIBHO 3TOTO
MHOeCTBa. KOHKpeTH3UpyeM 3TO MOHITUE ISl TEOPUH BEPOSITHOCTEIA.

Jaaum ompenenenue. c-airedpa coObITUN X — 3TO COBOKYMHOCTh MHOYKECTBA
BCEX IMOJMHOYECTB MPOCTPAHCTBA AJIEMEHTAPHBIX MCXOJ0B W 3aJaHHBIX OIEpaluii
CJIOKEHUSI U YMHOXEHUs coObITHil. [lokaxkuTte, 4To 1OCTOBEpPHOE {2 M HEBO3MOXKHOE
COOBITHSI COJIepKATCA B X.

BBITOBBIM ~ TMOHMMAaHUEM  BEPOSTHOCTH  COOBITHUSI  SIBJISIETCS ~ CTENCHBb
YBEPEHHOCTH B TOM, YTO COOBITHE MPOU3OMUIIET WM HE Mpou3oiiier. bonee cTtporo
BEPOSATHOCTh OMPEAEISIETCS YEPE3 CUCTEMY aKCMOM KaK Mepa Ha BEPOSITHOCTHOM
MIPOCTPAHCTBE.

Axkcuomarnka KonmoropoBa. BeposiTHOCTBIO — (BEpOSITHOCTHOM — MeEpOi)
Ha3bIBAIOT YUCJIOBYIO (DYHKIIUIO, 3aIaHHYIO Ha G-alireOpe COOBITUH X, TaKyIO YTO:

1.P(A) > 1.

2. P(2) =1.



3. Jlyst moObIX HECOBMECTHBIX COOBITHIA A 1 B cripaBenniuBo:

P(A+B) =P(A) + P(B).

BeposTHOCTHBIM IPOCTPAHCTBOM HA3bIBAIOT COBOKYIHOCTBH IPOCTPAHCTBA
DIIEMEHTAPHBIX UCXOJI0B, alIreOpbl COOBITUI 1 BEpOSATHOCTHOU Mephl — (€2, Z, P).

Jlanee cinegyer pacCMOTPETh YACTHBIE CIIy4au 3aJaHUs BEPOATHOCTHBIX MEp —
KJIACCUUYECKYI0, F€OMETPUYECKYI0O M CTAaTUCTHUYECKYI BeposiTHOCTU. O0s3aTeiabHO
IPUBEINTE IPUMEPBI TUIIOBBIX 3a7a4. Y sICHUTE OOLIHOCTD 3a/1a4 /Il OTHUX U TEX Ke
BEPOSITHOCTHBIX ~ IpocTpaHCTB. [lokaxkure, 4YTO, Hampumep, 3aadyd  «HA
KJIACCUYECKYIO BEPOSITHOCTH» 3KBHBAJICHTHBI 337a4aM IPO HM3BJIICUEHHUE IBETHBIX
11apOB U3 YPHBI.

3aBepiuas U3y4eHUe 3TOM TEeMbI cleAyeT YOeauThCs, YTO Bbl MOYKETE /1aBaTh
BCE YKa3aHHBIE BBILIE OINPEACIICHHUS W NMPUBOAUTH WILIOCTPATUBHBIE MPUMEPHI «U3
KU3HU». B KadecTBe mpeamera MOXKHO BbIOMpaTh OpocaHHEe UIpajbHBIX KyOHKOB,
M3BJICUCHHE KapT U3 KOJIOABI WM IIAPOB U3 YPHBI.

Pexomenoyemasn numepamypa no meme

[1, rn. 1; 8, . 1-2]

ROHI’I’IpOJZbele 60NnpPOCHI

1. Yro Ha3pIBAIOT CYMMOU CIIy4allHBIX COOBITHI? MPOM3BEICHUEM CIy4YalHBIX
coObITUI?

Kax unTepnperupoBaTh HOMOJHEHUE CITyYaiHOTO COOBITHS 70 (27?

[Tokaxkute, 4TO JU1s CIIy4aHBIX COOBITUM CIIpaBEIMBLI 3aKOHBI e MopraHa.
UTo 03Ha4YaEeT 3aMKHYTOCTh MHO>KECTBA OTHOCUTEIIBHO HEKOTOPOU Oreparuu?

ok wn

[IpounmocTpupyiiTe C TMOMOIIBIO KPYroB Jilliepa COBMECTHBIE U

HECOBMECTHBIE COOBITHSI.

6. Uro Takoe kiaccuueckasi BeposSTHOCTh? [lokakuTe, 4TO ISl KIACCHYECKOM
BEPOSITHOCTH CIIPaBENJIUBBI akcoMbl KonmMoroposa.

7. B uem omnuuus xnaccuweckoul u eceomempuueckoul eeposmuocmen? Kaxue

Mepbl  MHOJCECME  UCHOAL3YIOMCA OISl BbIUUCTEHUS  2e0MempudecKol

seposmuocmu? Qbobuwume c8oli omeem Ha N-MepHble NPOCMPAHCNEA.

Tema 1.2 OcHOBHBIE TeOpeMbI
Ilepeuenv uzyuaemvix 60npocos

Teopema CHOXKEHUS M YMHOXXEHHUS BEPOSITHOCTEM. YCIOBHAash BEPOSITHOCTH
coObrTusi. HesaBucumocth coObiThii. Dopmyna TOJHON BeposITHOCTUA. Teopema
baiteca (popmyna baiieca). HezaBucumble wucnbeiTanus. @Popmyna bepryiu.
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HawuseposTHenmee uncino ycnexoB B cxeMme bepHyium. JIokanbHas v MHTETpajbHAs
npenenbHbie TeopeMsel. Teopema [lyaccona.

Memoouueckue yxazanusi

[Tocne Toro kak Mbl U3y4nsIu 0a30BbI€ MOHATHUS, AKCUOMBI U CBOMCTBA MOKHO
NEePEXOAUTh K (POPMYJIHPOBAHUIO OCHOBHBIX TEOPEM, KOTOPBIE M3 HHUX CIEAYIOT.
JIOKa)KUTE TEOPEMBI O CIIOKEHUU U YMHOXKEHUU BEPOSITHOCTEN.

JlaiiTe omnpeneneHue 3aBUCHUMBIM M HE3aBUCUMBIM COOBITHUSAM, YCIOBHOMN
BeposATHOCTH. [loka)kute, 4TO YyCIIOBHAas BEPOSTHOCTH YJOBJIETBOPSET aKCHOMAaM
Konmoroposa. Kak dopmynupyercs TeopemMa 0 NpOU3BEACHUU BEPOSTHOCTEH st
3aBUCUMBIX COOBITUI?

VY aenurte 10CTaTOYHO BPEMEHH IS pa3dopa GopMyJibl IOJHOW BEPOSTHOCTU U
CBSI3aHHOU ¢ Hell popmyIbl baifeca.

B npopomxeHue TeMbl paz0epuTe J0Ka3aTeNbCTBA U MPUMEPHI MPUMEHEHUS
CcxeMbl bepHyM, JOKaJlbHOM W WHTETPAIBHOM TMpeaeNbHBIX TeopeM MyaBpa-
Jlannaca, Teopemsl [lyaccona.

Pexomenoyemasn numepamypa no meme

[1, rn. 1-2; 8, r. 3]

Konmponvnuvie sonpocut

1. Jlaiite popMyIUpOBKH BceX 0003HAUECHHBIX B TeMe 1.2 Teopem.

2. IlpuBenuTe mpUMEpPHI 3aBUCUMBIX U HE3aBUCUMBIX COOBITHIA.

3. Kak cBsi3aHBI ITIOHATHSA COBMECTHBIX U 3aBUCUMBIX COOBITHI?

4, Kak BBIYMCIIUTBH BEPOSTHOCTh CYMMBI IBYX HECOBMECTHBIX COOBITHIA?

Tema 1.3 Cayuaiinbie BeJJUYHHBI
llepeuenv uzyuaemvix 6onpocos

[lonarne cinyyaiiHoM BenuuuHbl. OYHKIHS paclnpelneseHns CIy4anlHON
BEJIMYMHBI U €€ CBOMCTBA. J[MCKPETHBIE WM HENPEPBHIBHBIC CIYyYAMHBIC BEIUYUHBI.
[ImoTHOCTE pacnpeneneHrss HENPEPbIBHOM CIIyYalHOW BEJIWYMHBI U €€ CBOKCTBA.
bunommnansHoe pacnpeneneuune. Pacnpenenenune Ilyaccona. ['eomerpuueckoe
pacripenenenue. PaBHoMepHOe pacnpeiesieHue. DKCIOHEHIIMAIbHOE paclpeeeHue.
HopmansHoe pacnpenenenue. Pacnpenenenue BeiiOynna. ['amma-pacripenenceHue.
Pacnipenenenune xu-kBaapar. YUUCIOBbIE XapaKTEPUCTUKU CIIYYAWMHBIX BEJIMYMH U UX
CBOMCTBAa: Marematuueckoe oxunanune, aucnepcus, CKO, wmoma, wmeauana,
HavyajJbHbIE W LEHTPAJbHBIE MOMEHTHI BBICIIUX MOPSAAKOB. [loHSATHE MHOrOMEpHOM
ciaydaitHot BenwuumHbl. CoBMecTHas GyHKUOus pacrpezenenus. HesaBucumbie
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CIy4YalHbIE BEIWYMHBI. MHOTOMEpHOE HOpPMAJIBHOE pacnpeneneHne. POyHKIUU
CIIy4ailHbIX BEJIUYMH.

Memoouueckue yxazanust

JlanHast TeMa SBISETCS JOCTaTOYHO OOBEMHOW U TOTpeOyeTr OoJbLIon
CaMOCTOATENBbHON paboThl. TpaguIIMOHHO HAdaTh CIEAYET C HM3YyYEHHS OCHOBHBIX
onpeneneHuii ¥ NOHATHN. YeTko ysICHUTE NOHATHS (YHKIHH pacHpeaesieHuUs.
W3BecTtHas GyHKIUS pacrnpeesieHus] MO3BOJSIET MOMYyYUuTh JH00yI0 MH(OPMALIUIO O
CIIy4YallHOW BEJMYMHE, IO3TOMY BCE YCHIMA MaTEMaTHYE€CKOM CTaTUCTHUKH, O
KOTOPOW TOWJET peub MAajbllle, CBA3aHbl C HAXO0XKJICHUEM MMEHHO (QYHKIHUU
pacnpeziesieHusl WM XOTsI Obl YCTAaHOBJIEHHEM OTAENIbHBIX €€ CBOMCTB. CiyuyaliHble
BEJIMYMHBI JEIATCA HAa JUCKPETHBIE U HENpEepbIBHBIE. [l MUCKPETHOW Clly4anHON
BEJIMYMHBI PACCMOTPUTE TIOHATHE 3aKOHA PACHPENCIICHUS, KaK COOTBETCTBHUSA
3HAQYEHUS CIyYalHOW BEIWYMHBI BEPOATHOCTH MOSBJIEHUS STOrO 3HadYeHus. s
HEIPEPHIBHON — IJIOTHOCTH pacnpeeneHus. PaccMoTpute cBoiicTBa OMHOMHUAIBHOTO
pacripenenenue, pacnpenenenns IlyaccoHa, TeOMETpUYECKOrO pacupencseHus,
PABHOMEPHOI'O pacCIpeieieHus], SKCIIOHEHIIMAIIBHOTO PaClpeleeHUs], HOPMaJIbHOTO
pacnpezenenus, pacupenenenus BeilOyina, ramma-pacipeieIeHue U pacipeieseHue
xu-kBajapaT. CocTaBbTe TAOJIUIly CBOWCTB paclpeeIeHui, 3apucyiTe rpaduku, eciu
TO BO3MOXHO, (YHKUHUU pACHIpEAENCHUs] W IUIOTHOCTH pAaCIpEeiesieHus IS
paznuyHblx ~ mapameTrpoB.  Oco0oe  BHUMaHHE  yAEIUTE  HOPMAIBHOMY
pacIpeneneHuro.

VsicHUB noHATHE (DYHKIMM pacrpeaesieHus MeperieM K U3YYEHUIO0 YUCIOBBIX
XapaKTepUCTHK CiIy4aHbIX BeduuyuH. lLlenmecooOpa3Ho pacueTHble (QOpPMYJIbI
XapaKTEpUCTHUK U3ydaTh MAPAJIIEIBHO I JUCKPETHBIX U HENPEPBIBHBIX CIIyYaWHbIX
BeauuuH. OOpaTtuTe BHHMaHuE, 4YTO 3a4acTyl0 MapaMeTpaMu paclpeeseHui
ABJISIIOTCS. MMEHHO 3HAYEHUs YHCIOBBIX XapaKTEpPUCTUK. BaM HyXHO 3HaTh
CIEAYIOIINE YUCIIOBBIE XapAKTEPUCTUKHU U UX CBOMCTBA: MAaTEMATHYECKOE 0KUIAHUE,
muctiepcusi, CKO, wMoma, weauanHa. PaccMmoTpute 0000IIEHHME YHUCIOBBIX
XapaKTEPUCTHK — LIEHTPAIbHBIE U HAYAIIbHBIE MOMEHTBI BBICIIIUX MOPSIKOB.

Jlo cux mop MBI MMENM JEI0 C OJHOMEPHOW CIy4alHOW BEJIMYMHOW, HO
3a4acTyl0 Ha IPAaKTHUKE CIIy4anlHbIE BEJIMYMHBI MHOTOMEpHBI. Jlanee mepexoaum K
0000IIeHNI0 — MHOTOMEPHBIM CIydyallHbIM BenudyuHam. Jlaiite omnpeneneHue
MHOTOMEpPHOM CiIydalilHOIl BeJIMYMHE W COBMECTHOW (YHKIMU pacHpeesICHuUs.
OTaenpHO U3y4yuTe MHOTOMEPHOE HOPMAJIBHOE PACIIPEICTIEHUE.

Ha npakTuke npuaeTcss CTOJKHYThCS C TOHSATHEM «(QYHKIMS CciaydyaHON
BEJIMYUHBDY, T. €. CIly4ail, KOrjia HEeKOTopasi YMCIoBasi BeJIMUMHA ABJISIeTCS (QyHKIIHEH
(3aBHCHT) OT OHOW WJIM HECKOJIbKUX CIIy4ailHBIX BeNMYuH. B o0miem ciyuyae nanHas
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BEJINYMHA TAKXKE SBIAECTCS CIyYalHOW, IPUYEM 3aKOH PACHPENEIICHHUS 3TOW HOBOU

CJIy4ailHOM BEJIMUMHBI 3aBUCHUT KaK OT 3aKOHOB paclpeieJICHUsl apryMEHTOB, TaK U OT
CBOMCTB caMoi (yHkumu. PaccMoTpuTe 3a1aun HAXOXKIEHUSI paclpeieNieHus: TaKon
BEJIMYMHBI, a TAK)KE UX YUCIIOBBIX XapaKTEPUCTUK [3, pa3m. 6.7].

Pexomenoyemasn numepamypa no meme

[1, rn. 3-5; 8, rin. 4-8]

ROHI’I’IpOJZbele 60NpPOCyHI

1.

JlaiiTe ompenesieHue ciydailHoi BenuuumHe. Kak CBsA3aHbl CiydailHbIe
BEJIMUMHBI U CITy4alHbIE COOBITHUS?

Jlokaxute cBOMCTBA (PYHKIIMU paclpeeIeHUs.

Kak mno wu3BecTHOM (QyHKUMHM paclpeiesieHus HaWTH BEpOSITHOCTD
MTOITAaJJaHNsI CITyYalHOM BEJINYMHBI B UHTEPBAI?

Kak, 3Has IJIOTHOCTH pacHpeAciICeHHs, HAaUTH BEPOSTHOCTHh IOMAJAHMS
CIIy4allHOW BEJIMYMHBI B UHTEPBAJI?

IIpuBenuTe npuMepsl JUCKPETHBIX CIIyYaMHBIX BEJIMYHH.

Ilepeuncinure U JOKaKATE CBOMCTBA INIOTHOCTH PACIIPEACIICHUS.

Kak 1o w3BeCTHON TIUJIOTHOCTM paclpeliesieHuss HaWTH  (PYHKIHUIO
pacnpeneneHus?

JlaiiTe XapaKTepUCTUKY pAaBHOMEPHOMY 3aKOHY pacrpeeseHus (II0THOCTb
pacupeneneHus, (QYHKUMS  pACIpENENCHHs, OCHOBHBIE  YHCIIOBBIE
XapaKTEPUCTHKH ).

JlaiiTe XxapaKTepUCTUKY HOPMAJIbHOMY 3aKOHY pacrpezesieHus (INIOTHOCTh
pacnpezeneHusi, (QYHKUMsS  paclpelesieHus, OCHOBHBIE  YHCIIOBBIE
XapaKTEPUCTHUKH ).

10.Yto Ttakoe ¢ynkmus Jlammaca? Kak mo Ttabmuie 3HaYeHUN (QYHKIHH

Jlammaca y3HaTh BEpPOSATHOCTHh IIONAJAHHUSI HOPMAJbHOW CIIyYalHOW
BEJIMYMHBI B 33JJaHHBIN UHTEpPBaI?

11.]TaiiTe onpeneneHrne N-MEpHOM CITy4ailHOM BEJIMUUHE.

12.JTaiiTe onpeneneHne COBMECTHON (DYyHKITUN pacpe/eeHUsI.

13.Yt0 Takoe pyHKIMS CAydailHONW BETUUNHBI?

14 Kak wnHaiitu ¢yHKUMIO pacnpeneiaeHuss (QYHKIUM OT HENpepbIBHOU

CIIy4ailHOW BEJIUYUHBI?

15.Kak Haiitu GyHKUMIO pacnpeneneHuss PyHKIUU OT TUCKPETHON CIydailHOU

BEJIMYUHBI?
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Tema 1.4 IlpenesibHbIe TEOPEMBI

llepeuenv uzyuaemvix 6onpocos

[TocnenoBaTenbHOCTH CIIy4alHBIX BEJIMYMH. CxomuMocTh
nmocienoBaTeIbHOCTH. CXOAMMOCTh «IOYTH HABEPHOE», IO BEPOATHOCTH, B
cpenHekBagpatnaHoM. CxomuMocTh (PyHKIUH pacrpeneneHus. HepaBeHcTBa
YeObimeéBa. 3axkoH Oonbimx uucen B ¢dopme YeOwiméBa, B ¢dopme bepnyu.
[lenTpanpHas npeaenpHas Teopema.

Memoouueckue yrazanusi

3aBepiuas U3y4yeHUe TEOPUH BEPOSITHOCTEM, Mbl OOpaTUMCS K Ba)XXKHOW IpyImIe
TEOpPEM, Ha3bIBAEMBIX MPEAEIbHBIMU. OJTH TEOPEMBI SBISIOTCI CBOECOOPA3HBIM
MOCTOM MEXJy TEOpHEl BEPOATHOCTEW U MAaTEMaTU4YECKOW CTaTUCTUKOU, OOBACHSA
IpeieIbHOE IOBEIEHUE OTHOCUTEIBbHONW YaCTOThI COOBITHH.

Jlalite  omnpeneneHUe  IMOCIENOBATEIBHOCTH  CIyYaWHBIX  BEJIMYMH U
pacCMOTPUTE OCHOBHBIE THIIBI CXOAUMOCTHU: CXOIHUMOCTb «IIOYTH HABEPHOEY,
CXOJIMMOCTB IO BEPOATHOCTH, CXOAUMOCTh B CPETHEM KBaapaTndyHOM. PaccmoTtpure
CXOOUMOCTh  MOCJEI0BaTeabHOCTe (QYHKUMNA pachpeaenenus. PaccMmotpure
MIPUMEPBHI.

Jlanee mepexoauTe K M3Y4YEHHUIO 3aKoHa Oousibliux yuceln. [IpeaBapurenbHO
PacCMOTpHUTE C JTIOKA3aTeIbCTBOM TEpBOE U BTOpoe HepaBeHcTBa YeObiméBa. JlaiiTe
OlpesiefieHue 3aKOHY OONBIIMX YHCEN, KaK KPUTEPUI0 YCTOMYMBOCTU CPEIHHUX
apu(PMETUYECKUX CIIYYalHBIX BEJIMYMUH. YSCHUTE €ro MPaKTUYECKUA CMBICH,
3aKIIFOYAOIIMHCA B TOM, YTO IPHU IMPEAEIBbHOM POCTE YHCJIA UCHBITAHUN CPEIHHE
apu(pMeTUYeCKrEe CIydyailHbIX BEJIUYHMH BEAYyT ceOsl KaK HeclydyalHble U COBIAJAOT
CO CBOMMH CPEHUMH 3HAYEHUSAMMU.

ChopmynupyiiTe TeopeMbl: 3aKOH Ooibplux yucel B (opme YeOwiméBa u
3aK0H Oounbmx yucen B ¢opme bepnymiu. BTopoit siBisieTCs YacTHBIM cCllydaem
IIEPBOTO.

[Tepexoaute K (HOPMYJIMPOBAHUIO LEHTPAIBHOU MPEASIbHON TeopeMbl. DTa
TeopeMa WrpaeT BaXXHYK MPaKTUYECKYI0 pOJib, OOOCHOBBIBAS HCIOJIb30BAHKE
HOPMAaJIbHOTO 3aKOHA paclpeeseHus 1Sl MOJEIMPOBAHUS PA3JIMYHOTO BH/IA IIIyMOB
Y TIOTPEIIHOCTEN, KaK CYMMapHOI'0 pe3ysibTaTa BO3ACHCTBUS OOJBIIOT0 KOJIMYECTBA
ciyvailHeix (akTopoB. B 3aBepuieHue chopMyIUpyHTE HHTErPATBHYIO TEOpEMY
Myaspa — Jlamutaca.

Hecmotpss Ha HE0O0S3aTeNbHOCTh PACCMOTPEHHUSI MOAPOOHBIX JOKA3aTENIbCTB
TEOpPEM B paMKax JAaHHOI'O Kypca, TEM HE MEHee Ul CTYJIECHTOB, IIPETEHAYIOINX Ha
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IMOJIYYCHHUC BBICOKHMX OICHOK, M3YUCHHC /JO0KaA3aTCIILCTB PCKOMCHAYCTCA, TAaK KaK
ITO3BOJISICT ITOHATH MCXaHHU3MbI C(l)OpMy.]IHpOBaHHBIX 3aKOHOB.

Pexomenoyemas numepamypa no meme

[1, rm. 8; 8, . 9]

ROHI’I’IpOJZbele 60NpPOCyHI

1. JlaiiTe onmpenesneHne OCHOBHBIM TUIIAM CXOJUMOCTHU. B yem ux otiuuue?

2. Chopmynupyiite mnepBoe U BTOopoe HepaBeHcTBa YeOwiméBa. IlpuBenute
IPUMEPHI.

3. [IpuBenure TrEeOMETPUYECKYI0 HMHTEPIPETAIMI0O TEPBOTO K  BTOPOTO
HepaBeHCTB YeObIeBa.

PA3JIEJI 2. MATEMATHUYECKASA CTATUCTUKA

Tema 2.1 OcHOBHBIC MOHATHA MATEMATHYECKON CTATUCTUKH

llepeuens uzyuyaemvix 6onpocos

[Ipeamer wMaTeMaTHYECKOW CTaTHUCTHKU. ['eHepaidbHasis W BBHIOOpOYHAs
COBOKYMHOCTU. BriOOpKa, 00beM BHIOOPKH.

Memoouueckue ykazanusi

[lepexonss K W3Y4EHUI0O MAaTEMAaTUYECKOW CTAaTUCTHUKH, CJIEAyeT OOpaTUTh
BHUMAaHUE Ha NPEAMET JAaHHOM HAyKW — U3YYECHHUE CBOMCTB CIIy4aWHBIX BEJIMYHUH,
MOJIy4YaeMbIX IO pe3yJibTaTaM SKCIIEPUMEHTANIbHBIX UcciaeqoBannil. Cnenayer ene pa3
MPOAHAIM3UPOBATh CUTYALIMIO MPOBEACHUS OSKCIIEPUMEHTAa WU YSACHUTH Pa3Indus
MPEIMETOB TEOpUHU BEPOSATHOCTEU 151 MaTEMaTHYECKOU CTAaTUCTHUKH.
OCHOBOIONOKHUKAMA ~ MAaTEMATUYECKOM CTaTUCTHUKH KAk HAYKH  SIBJISIFOTCS
M. bepnymu, II. Jlannmac, K. Ilupcon. [lanbHeiiliee pa3BUTHE MaTeMaTH4YECKas
craTucThka Hamuia B paborax I'. Kpamep, P. ®umepa, FO. Helimana. CyiiecTBeHHBIN
BKJIag BHecHM Hamu cooTeduecTBeHHUKH — [1.JI. UeOwimés, A. M. JlamyHos,
A. H. Konmoropos u Jip.

Jlanee maiiTe ompeneneHue TeHEPaTbHON W BHIOOPOYHOUM COBOKYMHOCTHU. [lon
BBIOOpKON  panee  OyJaeM  TOHMMATh  IOCJEIOBATEIbHOCTh  OJMHAKOBO
pacnpeeeHHbIX CIIyYallHbIX BEJIWYWH, PACIPEICIICHUE KOTOPBIX COBIIAIAET C
TE€HEPAIBHON COBOKYITHOCTHIO.
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Pexomenoyemasn numepamypa no meme

[1, rr. 11; 9, rm. 1]

Konmponvnuvie onpocut

1. CdopmynupyiiTe OCHOBHBIC 3a/Ja4ll MATEMAaTUYECKOW CTATUCTUKH.

2. Yto Takoe reHepanbHas U BBIOOPOUHAsi COBOKYITHOCTH?

3. IlpuBenute mpuMepsl MNPaKTHUECKUX MpoOieM, NPUBOAALINX K
CTaTUCTHUYECKUM 3a/1a4aM.

Tema 2.2 CraTncTHYeCKOE OLICHMBAHNE IAPAMETPOB pacinpeaeseHust

Hepeqeﬂb uszydaembsplx 60npocoes.

OHpCIIGJ'IGHI/IC OOCHKH IIapaMCTpa PpacCIpCaCIICHUA, CBOMCTBA OILICHOK,
TOYCYHOC OLOCHHMBAHUC, MCTOJ MOMCHTOB, MCTOJ MAaKCHMAJIbHOI'O HpaBHOHOIIO6I/IH,
HHTCPBAJIbHOC OLICHNBAHUC

Memoouueckue ykazanus K u3y4eHuio

[lepexoast K M3YUYEHUIO NAHHOW TEMBbI, CIEAyET BCIIOMHUTH TAKUE TMOHATHS
TEOPUM BEPOSITHOCTEHM KaK (PYHKITUSI pacIlpeiesiCeHUe U YUCIOBbIE XapaKTEPUCTUKHU:
MAaTeMaTUYECKOE OXUJAHUE, TUCIIEPCUs, MOJa, MEIWaHa, aCUMMETPHs, JKCIIECC,
LHEHTPAJIbHBIA U HAYAJIbHBIA MOMEHTHI.

[anee maiite onpeaeneHre TOUEUHOM OILIEHKE MapaMeTPOB PACIIPEICIICHUS.

[lox oueHko#l ciexyeT MOHMMATh HEKOTOPYH (YHKIUIO OT 3HAYEHUU
BBIOOPKH, KOTOpass B HEKOTOPOM CMbICIE MPHUOJIMKAET pealbHOE 3HAUYCHHE
napameTpa reHepallbHOM COBOKYNMHOCTU. Creayer ysCHUThb, 4TO Jit00as OLEHKA,
Oynyun (QyHKIMENH OT cilydyallHON BBIOOPKH — €CTh ClIydaifHas BEWYMHA, TT0ITOMY,
KaKk U J100asi ciiydyaiiHash BEJIMYMHA, OIEHKA MMEET CBOW 3aKOH pachpelesieHus u
COOTBETCTBYIOIIIME YHCIIOBBIE XapaKTEPUCTHUKU. PaccCMOTpUTE OCHOBHBIE CBOMICTBA
TOYEUHBIX OI[EHOK: CMEIIEHHOCTh, COCTOSTENIBHOCTD, () (DEKTUBHOCTS.

PaccMoTpuTe  1OKa3aTeNbCTBO ~ HECMEIIEHHOCTH,  COCTOSITEIBHOCTH U
s exkTuBHOCTH  BBIOOpOUHOTO  cpeaHero. IlokaxkuTe, dYTO pacnpeacieHue
BBIOOPOYHOIO CpEAHEro TMOAYMHSAETCS HOpMalbHOMY 3akoHy. Ilepexomure K
M3YYCHUIO CBOMCTB BBHIOOPOYHOW M WCHpaBieHHOW nucriepcuu. [lokaxkure, 4TO
BBHIOOPOYHAS JUCTIEPCUS — CMEIIEHHAsh COCTOATENbHAs OICHKA JUCIEPCHH
rE€HEpPaIbHON COBOKYITHOCTH.
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B craructuke pa3paboTaHO JOCTATOYHO OOJBIIOE KOJUYECTBO METO/OB
NOJIYYEHHUs] TOYEYHBIX OLEHOK. PaccMOTpuTe METOJ  MOMEHTOB, METOL
MaKCHUMAaJIbHOT'O MPaBIONO 00U U METOJ] HAMMEHBIIINX KBAJPaTOB.

Meron momeHTOB, TmpemioxkeHHsld K. IlupcoHoMm, 3akimodaeTcs B
ONpEJECICHUN 3HAYEHUS] TOYEHYHOW OLICHKM IYTEM PEIICHHS] CHCTEMbl YpPAaBHEHHIA,
MIOJIy4YEHHOW ITyTEM PAaCCMOTPEHHUS COOTBETCTBYIOIIMX BBIOOPOYHBIX MOMEHTOB U UX
3aBUCUMOCTH OT OLICHMBAae€MOro Imapamerpa. PaccMoTpure mnpumMep OLEHKH
napaMmerpa OMHOMHUAIBHOTO pacrhpenencHuss (BEpOATHOCTH «ycmexa» B N
HE3aBUCUMBIX MTOBTOPHBIX SKCIIEPUMEHTAX ).

MeTton MakcUMalIbHOTO MPaBAONOA00ust ObUT mpensiokeHHoM P. dumiepom.
Haiite onpenenenue QyHKuu mnpasaononodus. I[lpeanonoxkum, 4to QyHKIUA
MpaBaONoOAo0Hs HW3BECTHA C TOYHOCTHIO JO OLIEHHMBAEMOTO MapaMeTpa, Toraa
OLICHKOM MAaKCHUMaJbHOTO MPaBAONOA00MS TMapaMeTpa Ha3bIBalOT TaKOE €ro
3HAUYE€HHUE, MpPU KOTOPOM (YHKLIMS MPaBAONOAOOUS JOCTHIaeT MaKCUMalbHOE
3HaueHue. Ecinum QyHkuus npasaonogodus auddepeHuupyeMa 1Mo HCKOMOMY
napameTpy, TO MaKCUMaJlbHOE 3HaueHWEe OyAET JOCTUTaThCA B COOTBETCTBYIOIIUX
KPUTHUYECKUX TOUKAX.

Janee paccMOTpUM HHTEPBAJIbHOE OLIEHUBAHUE MapamMeTPOB pACHPEICIICHHUS.
B oTiinuue OT TOYEHYHOro 3HAYEHUS, UHTEPBAJIbHAS OIIEHKA JAE€T BEPOSITHOCTHYIO
OLICHKY TOYHOCTH OLICHMBAHUSI HEU3BECTHOTO MapameTrpa. To ecTb mnoiydaemas
OIIEHKa MPEACTaBIseT CO00M HE KOHKPETHOE (BCIIOMHUM — CIIy4ailHOE) 3Ha4YeHue, a
MHTEpBaJ, B KOTOPbII OLIEHUBAEMBII TapaMeTp MONaJacT C 3aJaHHOI BEPOSITHOCTHIO.
JlaliTe omnpeneneHUEe HWKHEM W BEPXHEM TPaHULlAM WHTEPBAJIbHOW OLICHKH,
Kod(hpuimeHTy noBepus (I0BEPUTEIHHON BEPOSTHOCTH, YPOBHIO JOBEPUS).

[TocTpoeHne WMHTEpPBaIbHOM OLIEHKM CBOAMTCS K BBITOJHEHHUIO CIEAYIOLINX
IIaroB: TOCTPOCHHE  IIEHTPAJIbHONW CTAaTUCTUKH C  HW3BECTHOM  (yHKIUEH
pacnpeneneHus, HaxXO0XIACHUE COOTBETCTBYIOLIMX KBAHTUJIEH TI0O H3BECTHOMY
3HAYEHUIO YPOBHS JOBEPUs, ONpeIeTICHUE HIXKHEN U BEpXHEW IPaHUL] UHTEPBAJIOB.

PaccmoTpuTe KOHKpPETHBIE MPUMEPHI TMOCTPOCHUSI HMHTEPBAIBHBIX OIICHOK,
HalpuMep I[apaMeTpa SKCIHOHEHIUAJIbHOIO paclpeleseHus, MaTeMaTUuYeCKOro
O’KHJIaHUsI HOPMAJIBHOT'O PacIpeesICHUsI TPU U3BECTHOM M HEU3BECTHOW JUCIIEPCHH.

Pekomeﬂdyemaﬂ Jdumepamypa no meme

[1, rn. 12; 9, rn. 2-3]

Konmponvnuvie 6onpocul

1. Kaky!o O1IeHKY Ha3bIBalOT HECMEIICHHOH, COCTOSATENbHOM, 3P PEeKTUBHONI?
2. B dem pasznuune TOYEYHOW U UHTEPBATBHOU OI[EHOK?
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3. B dem 3akitouaercs METO MOMEHTOB B IOCTPOSHUU TOYCYHOU OICHKH?

&

UYto Takoe HyHKIUS MPaBaOIo00us?

5. B ueM COCTOMT METOJ MAaKCHMaJIbHOTO IPAaBIONOJI00MS ITOCTPOCHHS
TOYEYHOH OLIEHKHU?

6. Urto Takoe 1eHTpaibHasl CTATUCTUKA?

7. Kakyio CcTaTHCTHKY HMCHOJB3YIOT IS MMOCTPOCHHS] WHTEPBAIBHOU OICHKH

MaTEMaTUYECKOTO OXKHUAAHUSI HOPMAIBHOTO PACTIPECIICHHS TIPH U3BECTHOU

TUCTICPCHH?

Tema 2.3 IIpoBepka CTATUCTHYECKUX THIIOTE3

Ilepeuenv uzyuaemvix 6onpocos

[loHsiTHE CTATUCTUYECKOM TUIOTE3bl, CTATUCTHYECKUN KpUTEpPHUH, OIIUOKH
IIEpBOTO U BTOPOro pona, kpurepuii Hekimana — Ilupcona, oTHOIIEHHE
paBI0N0100Us, KpUTEPUI COTIIACHS.

Memoouueckue yrazanusi

[Ipeanonoxum, 4TO Ha OCHOBE HEKOTOPOU apruOpHON MH(OPMAIUU U3BECTHO
3HAUYEHHUE TMapaMeTpa pachpeleseHus, WIM BUJ paclpeleseHus HaOI0JaeMbIX
naHHbIX. Ha ocHoBe 3Toll mH@oOpMmanuu (popmupyeTcs TUIore3a O TOM, YTO 3TO
3HAQYEHUE COBIIANAET C TEOPETHYECKUMM. Takue THUIoTe3bl  HAa3bIBAIOTCS
CTaTUCTUYECKHMMM, & COOTBETCTBYIOLE METObI IIPOBEPKHU CTATUCTUUECKUX TUIIOTE3
IIO3BOJIAIOT ONPENEIIUTh, MOXKHO JIM JIOBEPATH IOJYYEHHBIM JAaHHBIM U CIIENYET JIU
IIPUHATH BBIABUHYTYIO THUITOTE3Y.

OOmasi cxemMa MNPOBEPKH THIOTE3 3aKIIOYAETCS B MOCTPOCHUM HEKOTOPOM
(GYHKIMH — CTATUCTUYECKOTO KPUTEpPHUsl, pacHpelereHue KOTOPOW HM3BECTHO s
CiIy4as, KOrja rurores3a BepHa. Toraa MOXKHO ONPENEIUTh HEKOTOPOE MHOKECTBO
3HAYECHUN (KPUTUYECKOE MHOXECTBO) JaHHOTO KPUTEPHS, BEPOSTHOCTH MOSBIICHHUS
KOTOpPOTO B Ciy4yae, €ClIM TMIOTE€3a BEpPHA, MAJIOBEPOATHO U CYUTATh, YTO €CIU
3Ha4YEHUE KPUTEPHS NIONALAET B 3TO MHOKECTBO, TO TUIIOTE3Y CIEAYET OTBEPTHYTh, B
IIPOTUBHOM CITy4ae MPHUHSATb.

PaccMoTpute cuTyauuu INPUHATHS HEBEPHOM THIIOTE3bl M OTKa3a OT BEPHOMU
TUNOTE3bl, JaiiTe ompeleieHue OmMOKaM TEepBOro W BTOPOro poja u
COOTBETCTBYIOIIMM UM BEPOATHOCTSIM.

Paccmorpute moapo6HOo kputepuit Heiimana — [lupcona (kpurepuit
OTHOIIEHUs TmpasaononoOus). Paccmorpure mpumep mOCTpoeHUss Haubosee
MOIIHOTO KPUTEpHUs MPOBEPKU THIIOTE3bl O 3HAYECHUH MATEMATUYECKOTO OXKUIAHUS
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HOPMaJbHOIO pACHPENENICHUS W 3HAYEHUHM IapaMeTpa SKCIIOHEHIUAIbHOTO
pacupeneneHusl.

W3yuure Borpoc onpeneneHnus 00bemMa BbIOOPKH, 00ecTIeuBaIOLIeH 3a/laHHbIE
BEPOSATHOCTH OIINOOK IIEPBOTO U BTOPOIO poja.

PaccMoTpeHHbIE  BBIIE  METOABI  MPEIIONAraloT  HU3BECTHYIO  (QopMy
pacrpeneneHuss  IE€HEpPaJIbHOM  COBOKYIHOCTH, T.€. THUIOTE3bl  CTPOMJIHUCH
OTHOCUTENBHO  MAapaMeTpOB  M3BECTHOTO  pacupeaeneHus.  llepenmem K
HEMAPAMETPUUECKUM TUIIOTE3aM.

Kpurepuii cormacust — CTaTUCTUYECKUN KPUTEPHM, NPEAHA3HAYCHHBIM IS
OOHapyKEHMsI PACXOXKICHUN MEXIy TEOPETHMUYECKON CTAaTUCTUYECKOW MOJEIBI0 U
DKCIIEPUMEHTAJIBHBIMU JTaHHBIMH, KOTOPBIE II0 BEPCHM HCCIEAOBATENS JOJKHBI
ONMCHIBATHCSI COOTBETCTBYIOIIEH TEOPETUUECKOU MOJIEIIBIO.

Paccmotpure xpurepnii KoamMoroposa, mpoBepsrOIMi MPOCTYI0 THUIIOTE3Y O
COBNAJCHUM  HEMPEPHIBHOM  TEOPETHYECKOW M AMIOUPHYECKOW  (yHKUUN
pactipenenenusa. [lanee mnepexoauTe K PAaCCMOTPEHHUIO KPUTEpPHs COTJACUsl XU-
KBaJpar.

3a4acTyt0 BO3HHMKAaeT BOIIPOC IIPOBEPKM B3aUMOCBS3M WA B3aUMHOMN
HE3aBHCHUMOCTH JIByX Ha0OpoB JaHHBIX. PaccmoTpure kputepuii Crinpmena.

Pexomenoyemas numepamypa no meme
[1, rm. 13; 9, r. 4-5]
Koumponvuwvie sonpocot

1. Yro Ha3bIBaIOT YPOBHEM 3HAUMMOCTU KpUTEPUS?

2. YTo Ha3bIBAIOT MOIIHOCTBIO KpUTEPUs?

3. B coorBerctBum c Teopemoit Helimana — IlumpcoHa kakoil KpuTepuit
ABJIsIeTCS HanboJsiee MOIHBIM?

4. Kakumu cBOWCTBaMH 00JIaJla€T PAHTOBBIM KOI(DPUIIUEHT KOPPEISIIU
Cnupmena?

5. Kakue kputepun Ha3pIBalOT KPUTEPUSIMHU COTIIacUs?

6. B dem 3akmouaercs kputepuii Konmoroposa mpoBepku TUIIOTE3?

Tema 2.4 ®akTOPHBI U KOPPEISIIIUOHHBIN aHAJIN3

Hepeqenb uzydaemvlx 60npocoes.

3amaul KOpPEJSLMOHHOIO, PErPECCHMOHHOIO M JAMCIEPCHOHHOIO AaHaIu3a.
Br16opounblii KO3 PUIIMEHT KOpPPENSIUN, YpaBHEHUE PErpeccuu, OJHOPAKTOPHBIN
aHaJIu3.
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Memoouueckue yrazanusi

YcTaHOBIIEHHE 3aBUCUMOCTEW MEXAY HAOJI0aeMbIMU JIaHHBIMH SIBJIAETCS
BAKHOW YaCTbI0O HAyKM M WHXXEHEPHOM NPAKTUKW. BbIIenMM OCHOBHBIE 3aJa4u
JAHHOI'O pa3jelia: BBISBICHHE HAJIWYMS B3aUMOCBSI3€H MEXKAY OTACIbHBIMU
rpynnaMy NepeMEHHbIX (KOPPEISUMOHHBIA aHaIU3), YCTAHOBICHUE aHAIMTHYECKOU
3apucuMocTd Bujaa Y=F(X), korga nepeMeHHbIe HOCAT KOJMYECTBEHHBIH XapakTep
(perpeccuoHHbI aHanM3), aHaJIM3 BIMSHUS HEKOTOPBIX Kaue€CTBEHHBIX MapaMETPOB
X Ha HEKOTOPYIO BelNUUMHY Y (AMCIIEPCUOHHBIN aHaIU3).

BcnoMHHTE ompenenieHne MOHATUN «KOBApUALUSD) U «KOPPEISALUsD, TOHATHE
3aBUCHMBIX M HE3aBHUCUMBIX CIy4YalHBIX BEIWYMH. Jlanee pacCMOTpUTE NOHSITHE
KOPPEJSILIMOHHOTO TOJS U KOPPEISUMOHHOW TaOMUIbl, AaliTe TOUYECYHYIO U
MHTEPBAJIbHYIO OLICHKY KO3 dULIMeHTa KOoppesauun. PaccMoTpuTe npuMephl TaHHbBIX
UMEIOLUX pa3Hble 3HAuY€HUs KOIPPUIMEHTOB KOPPENSLUUMU U HHTEPIPETALUIO
pe3yJIbTaTOB.

Janee mnepexoaure K CIEAYIOLIEH 3a1ade WCCIECNOBAaHMUS 3aBUCUMOCTEN.
QYHKINIO, OIKCHIBAIOLIYIO0 3aBUCUMOCTb YCIIOBHOI'O CPEIHEr0 3HA4YE€HUS BBIXOIHOU
nepeMeHHO Y OT 3a/laHHbIX (PMKCHUPOBAHHBIX 3HAYEHUN BXOAHBIX MEPEMEHHBIX X,
Ha3bIBAIOT (DYHKLIMEW perpeccuu. Y CTaHOBJIEHUE PEAIbHOTO BHJIa JAHHON (yHKUIUU
HE BCerga BO3MOXHO, MO3TOMY, Kak MpPaBWJIO, OTPAHMYMBAIOTCS HEKOTOPBIM
MPUOJIMKEHUEM, HalpUMEp JHHEHHBbIM. M3yunTe ypaBHEHUE JIMHEWHOW pPETrpECCHH.
PaccMoTpuTe MeToA  HaMMEHBLIMX  KBaJApaTOB Kak  CHoco0  MOJIydeHHUs
KO3(p(UIMEHTOB ypaBHEHUS IO HMEIOUIUMCS 3KCIEPUMEHTAIbHBIM JTAHHBIM.
PaccmoTpuTe  mpUMEHEHHME ~ PErpeCcCMOHHOIO  aHajiM3a B IJIAHUPOBAHUU
AKCIEPUMEHTOB. O030pHO pPacCMOTPUTE 3aAady MPOBEPKH aJEKBATHOCTH MOJENN
perpeccuu, 3HAaYUMMOCTH €€ KO3 (ULIUEHTOB.

B  3aBepmieHuMe  u3ydeHHMs = paslena  MAaTEMaTUYECKOW  CTaTUCTHUKHU
IIO3HAKOMBTECh C 3aJadyaMy JHWCHEPCUOHHOTO aHaJn3a, KaK TpyHnbl METOJOB,
IIO3BOJIAIOIIMX YCTAaHOBUTH HAJIMYME, HAIIPUMEpP, BIMSAHUSA U3MEHEHUsS HEKOTOPOro
KauyeCTBEHHOTO MapaMeTpa Ha SKCIIEPUMEHTAIIbHBIN OOBEKT.

Pexomenoyemas numepamypa no meme
[1, r. 14-15; 9, . 6-8]
Koumponvuwvie sonpocot

1. Tlepeuucnute 3aa4u U3yYEHHUS CTATUCTUYECKUX 3aBUCUMOCTEM.
2. IlpuBeguTe npUMeEpbl CTATUCTUYECKUX 3aBHUCHUMOCTEH M MPAKTHYECKUX
npo0JieM, IPUBOAIINX K COOTBETCTBYIOLIUM pa3jenaM (paKTOpPHOTO aHaIu3a.
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3. Kakoii cratuctuyeckuii KpUTEpUil UCIONB3YETCs ISl POBEPKH TUIIOTE3bI
o paBeHcTBe 0 KoahpuIIeHTa KOppeTsIuu?

4. UYto Ha3bIBaIOT KOA(PPHUIIMEHTOM JIeTepMHUHAIIN?

5. 3anumure Qopmyly a1 BBIYUCICHHUS  OLIGHKHM  KoddduimeHTa
KOPPEISAIHH.

6. IlpuBemuTe mpuMep OIEHKHU MapaMEeTPOB JIMHEWHOMN perpeccum.

7. B yem paznuume 0mHO(DAKTOPHOTO M ABYX(AKTOPHOTO IHUCIICPCHOHHOTO
aHanu3za’?
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3. METOAUYECKUE PEKOMEHJIAIIMH IO BBINOJHEHUIO
KOHTPOJIbHOM PABOTBI

Y4yeOHbIM TJIAHOM OOYYEHHS] TPEAYCMOTPEHO BBIIIOJHEHHE KOHTPOIBHOU
paboThI (04HAs ¥ 3a04Hast hopma).

KontponbHas pabora momkHa OBITh O(OpMIIEHA B JJIEKTPOHHOM BHJE C
UCIIOJIb30BaHUEM TeKCToBoro peaaktopa (popmarer  daitma *.docx, *.pdf).
OO0s13aTeNIbHO HAJIMYME TUTYJIBHOTO JINCTA W HyMepaluu ctpaHuil. s CTyIeHTOB
3a04HOM  (opMbl OOYyYEeHHS DIEKTPOHHBI BapHaHT KOHTPOJBHOW PpPabOTHI
pacreyaTeiBaeTCs M B COpOIIIOPOBAHHOM BHUJE pErHUCTpUpyeTcss Ha Kadeape
NPUKJIAAHON MaTeMaTuKu U WH(OpManmoHHBIX TexHojorui. [lo cnenumambHOMY
YKa3aHUIO [IpEenojiaBaTesis I€YaTHbI BapuaHT MOXET OBbITh 3aMEHEH Ha
AJIEKTPOHHBIN TIPU OTIpaBKe KOHTPOJIbHON pabothl yepe3 DMOC. B atom ciydae
perucTpanus OCYIIECTBISIETCS B O3JEKTPOHHOM JKypHalle Kadenpsl: ¢aiia c
KOHTPOJBHON pab0TON U BeioMoraTenabHble Gaiibl (IpU UX HATUYHUH) 3arpyKaroTcs
B XpaHWINILE JUYHbIX (ainoB crygeHta B OMMOC u oTnpaBisioTcsa B BUAE CChUIKH
yepes oraenbHoe 3aaanne kypca DMOC Ha mpoBepKy NPENOgaBaTENIO.

B koHTposibHOI paboTe mnpeaiaraeTcsi BBIIOJHUTh HECKOJIBKO 3aJaHUil C
MHJIUBUAYAJIbHBIMM BapHaHTAaMU IO YKa3aHHbIM Te€MaM IUCHUIUIMHBIL. BapuaHThI
3aaHui, oOpaser] ux ohopMIICHUS W BbINOAHEHUs pasMmerieHsl B [10, 11]. Ecim
MpernoJiaBaresib HE yKa3al WHOIO, TO BapHAHT BBIOMPAETCS MO MOCJIEIHUM JIBYM
uuppam mudpa, a B cayyae OTCYTCTBHS TAaKOTO HOMEpa BapvaHTa B TAOJIUIE — IO
nocaeaHen nudpe.

[{enbt0 BBIMOTHEHUSI KOHTPOJIBHON Pa0OTHI SIBJIAETCS MOJIYYEHHE CTYIEHTaMU
IIPAaKTUYECKUX  HABBIKOB PELICHHs 3aJad 10 TEOPUU  BEPOSITHOCTEW WU
MaTEeMaTHYECKON CTaTHCTUKE, (OPMUPOBAHHWE Yy HHUX OCHOBBI MaTE€MaTH4YECKOIO
MOAXO0/AAa K HCCJIENOBAHUIO 3a/ad, AEMOHCTpAlus INPUMEHEHHS MaTEeMaTHYECKUX
METOJIOB IIPU PEIICHUU MTPUKIIAIHBIX 33a4.

KoHTponbHasg padoTa BBINOJIHAETCS 10 pa3zaesiaM (TeMaM):

Paznen «Teopust BepossTHOCTEWN»
Cryuaiinble coobimus

Tema 1. IIpeamet Teopun BepositHocTeil. Kinaccudukarms coObiTrii. Anredpa
COOBITHI. DIeMEHThl KOMOWHATOPHKH.

Tema 2. Axcuombl Teopun BeposiTHOCTel. Kiaccuueckoe omnpeneneHue
BEPOSITHOCTH.

Tema 4. Teopembl CIOKEHUS W YMHOXKEHHsI BepOSTHOCTEH. BeposTHOCTH
HACTYIUJICHUS XOTSI ObI OJTHOTO COOBITHS.
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Tema 5. @opmynbl NmonHOM BeposTHOCTH, bameca, bepnymn, Ilyaccona.
HauBepostHeiiiee uyucio mosiBIeHUH coObiTUA. JlOKanpHass M WHTETrpasibHas
TeopeMsl Jlamnaca.

Pexomenoyemas numepamypa no meme
[1, rn. 1-2; 4, rn. 1-3; 7, . 5; 10, r. 3, ¢. 10-25, 44-53]

Cnyuaiinvie enuuunbsl
Tema 6. dyHKIUS pacnpenesieHUs U ee CBOMCTBA. JluckpeTHas ciydyaiHas
BEIIMYMHA, P pacupenencHus. YucaoBble XapaKTEPUCTUKU AUCKPETHBIX CIIy4alHbIX
Benu4MH. [IpuMepsl 3aKOHOB paclpeeIICHAMN.
Tema 7. HenpepbiBHas ciydaiiHas BEJIMYMHA, INIOTHOCTh PACHpPEIEIICHUS U €€
CBOMCTBA. YHCIIOBBIE XapaKTEPUCTUKHA HENPEPBIBHBIX CIyYaMHBIX BEIUYMH.
[IprmMepbl 3aKOHOB pacIpeacICHUN.

Pexomenoyemasn numepamypa no meme

[1, rn. 3-5; 4, rn. 4-7; 7, . 5; 10, ru. 3, ¢. 26-33, 53-60]

Paznen «Marematnueckast CTaTUCTHKA»

Tema 10. OcHOBHBIC TOHATHS W 3aJa4yd MaTEMaTHYCCKOH CTATHUCTHKHU.
[Tonuron m rucrorpamma. YnucnoBble XapaKTEPUCTUKU I'€HEPAIbHOU U BHIOOPOYHOM
COBOKYITHOCTEH.

Tema 11. Cratuctuueckoe OILICHMBAHME MApaMETPOB PaCHpEICICHUS:
TOYEYHBIE OLICHKHU.

Tema 12. HutepBanbhbie oueHku. Pacnpenenenuss Ilupcona, CrbroneHTa,
®umepa — CHenekopa. [loctpoeHne 1OBEpUTENBHBIX UHTEPBAIOB MPH HOPMAJIBHOM
pacIpeeneHun.

Pexomenoyemas numepamypa no meme
[1, . 11-12; 4, r1. 9-13; 7, 1. 5; 10, ro. 3, ¢. 41-43, 60-61]

OOpa3sel| TUITOBOTO BapHaHTa 3aJaHUuil KOHTPOJIbHOM paboThl (OUHAs U 3a04YHAs
dopmbi) npencrasien B [Ipunoxenuu 1.

B cinydae npumeHeHust 0aIbHO-PEHTUHIOBOM CUCTEMBI OIICHUBAHUS 3HAHUIN
CTYJICHTOB KOHTpOJIbHasi pabota (ouHas Qopma) Mo YCMOTPEHHUIO MperojiaBaTes
MOXET ObITh 3aMEHEHa Ha TECTUPOBAHUE MO COOTBETCTBYIOIIMM pa3jeiaMm (TemMam)
JUCHUUIUINHBL. TUMOBBIE TECTOBBIC 3aJaHus, MPEIHA3HAYCHHbIC NJI1 CaMOIPOBEPKHU
CTYJIEHTOB 110 OKOHYAHUU U3YUYEHHUs pa3jena (Temsl), npuBeacHsbl B [Ipunoxennn 2.
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4. TPEBOBAHHUS K ATTECTAIIAY O IV COUILINHE
4.1. TEKYIIASI ATTECTALMS

B Xxozme u3yueHus TUCUUIUIMHBI CTYJEHTaM IPEJICTOUT MPOUTHU CIIEAYIOLIUE
ATanbl TEKYIEH aTTeCTaluu:

— BBIMOJIHUTD U 3alIUTUTD 33JIaHUS TI0 TEMaM MPAKTUYECKUX 3aHITHH;

— BBITIOJTHUTHh KOHTPOJIEHYIO paboTy (TECTHpOBaHWE) TO paszjienaMm (TeMam)
«Teopust  BeposTHOCTEH  (ciiydaifHble  COOBITHS,  CIy4ailHbIe  BEJWYHHBI)»,
«MaremaTnueckasi CTaTUCTHKAY.

[TpenogaBaTeny BIIpaBe BBIOpAaTh METOAUKY OLIEHMBAaHUS 3HAHUN CTYACHTOB:
TpaJMLMOHHAS 3a4€THO-’K3aMEHALMOHHAsI, Ju00 OamnpHO-peiituHroBas. Ilpu
BbIOOpPE METOJIMKHM JOJDKHO YUYUTBHIBATbCSA MHEHUE CTYACHTOB. B ciyuae eciu
MPEeno/iaBaTesib BbIOpAT OaNIbHO-PEUTHUHIOBYIO CHUCTEMY, OTHAEIBHBIE CTYIEHTBI
BIIpaBe MPOCHUTH OIICHUTh WX 3HAHUS B paMKaX TPATUIIIOHHON CHCTEMBI.

4.2. MOPAIOK NPUMEHEHUSI PEUTUHIOBOH CUCTEMBI

B pamkax OanmibHO-pEHTHHIOBOM CUCTEMBI OLIEHKA BBICTABISETCS 32 KaYE€CTBO
BBIIIOJIHEHHSI M 3allMUTy 33JaHUN [0 TEMaM NIPAKTUYECKHUX 3aHATHH, a TaKXKe II0
pe3ysibTaTaM TecTHpoBaHus (Tadimia 2).

Tabnuma 2 — Buasl 1eATeIbHOCTH U COOTHOIIICHUE TPYI0EMKOCTH

Koi- Makc. Oamn 3a
Bun gesrensHOCTH Jloms Bcero
BO €]1. en.

OO0s3aTeNbHbIE BUIBI IEATETHHOCTH

TTocemaemMocTh 3aHsATHIA 30% N1 =300/N1 300

Beimonnenue 3ananuii mo temam npakruueckux | 40 % 15 =400/15 400
3aHATHH (3a11UTa)

TectupoBanue 30 % N2 =300/N2 300

Hroro: | 100 % 1000

JlononHuTenbHbIC 3a1aHus (110 BEIOOPY CTYy/ICHTA)

[ToaroroBka pedepara (BUACOIOKIAIA) 12 % 1 120 120
Pemrenne u 3ammra JOTOIHUTENBHEIX 32024 10 % 10 10 100
Brinonnenue 3aganus B pamkax HUPC 50 % 1 500 500
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4.3. YCJOBMUS OJYYEHUS MMOJIOXKUTEJBHON OLIEHKH

3aBeplIAOMM 3TallOM HW3Y4YEHUS JUCLUIUIMHBI SIBIIETCS IMPOMEXYTOYHAsS
arrectauus B popme 3k3aMeHa. K sk3aMeHy AOIMyCKaIOTCs CTYIEHTBI, [TOJI0KUTEIBHO
aTTECTOBaHHBIE IIO PE3yNbTaTaM TEKYIIEro KOHTPOJS IPU YCIOBHM YCIEIIHON
3amuTel He MeHee 60 % 3aganuil mpaktmyeckux pador u 100 % 3amanwmii
KOHTPOJIbHOM paboThl (He MeHee 60 % MmpaBUIBHBIX OTBETOB HA TECTOBBIE BOIIPOCHI).
[Ipn mnpoBeaeHHM »5K3aMEHa B TPAAUIMOHHOM (opMe 3K3aMEHAIlMOHHbIE
MaTrepuaibl KOMIOHYIOTCS B OMJIETHI MO JBa BONPOCA, OTHOCSIIHMECS K Pa3IMYHBbIM
TEMaM HE MEHee ABYX pa3[esoB AUCLUIUIMHBI, W JBa NPAKTHYECKUX 3anaHus. Ha
YCMOTpPEHHUE MPENOIaBaTeNsl IK3aMEH MOXKET ObITh IPOBEJEH B MMCbMEHHOM, YCTHOU
WM KOMOMHMpOBaHHOW (opme, a Takke B (opme TecTupoBaHus. [lpu Hanmuuuu
COMHEHMI B OTHOIICHWM 3HAHUH M YMEHMI CTyJE€HTa 3K3aMEHATOp MOXET (MMEeT
IIpaBo) 3a/1aTh JIONOJHUTEIbHBIE BOMPOCHI, & TAKXKE JaTh JIOMOJIHUTEIBHOE 3aJaHuE.
B pamkax OalsIbHO-pEUTMHIOBOM CHUCTEMBI JJII CTYJIEHTOB OYHOM (POPMBI
oOy4eHHMs] HK3aMEH BBICTaBIsE€TCA MO OamwiaM, HaOpaHHbIM 3a BBIIIOJIHEHHUE
COOTBETCTBYIOIIUX BHUIOB JACATEILHOCTH (Tabiuua 2); Ais CTYISHTOB 3a04HOM
¢dbopMbl 00ydeHHs — 33 Ka4€CTBO BBINOJHEHUS U 3aIIUTYy KOHTPOJIBHOW paboThI, 3a
BBITIOJTHEHHE CAMOCTOSTENbHBIX padoT, O pe3yabTaTaM TECTUPOBAHUS.
VYHuBepcaiabHasi CUCTEMa OLICHUBAHUS PE3YJIbTATOB OOYYEHUS BKIKOYAET
B ce0sl CHUCTEMBl OIEHOK: 1) «OTIIMYHO», «XOpOILO», «YyIOBIETBOPUTEIBHOY,
«HEYHAOBIECTBOPUTEIBLHOY; 2) 100-

OQJTbHYIO/TIPOLIEHTHYIO CUCTEMY M MPAaBHIIO MEPEBOJA OLUEHOK B MATHOAIBHYIO

«3a4TCHOY, «HE 3a4TCHOY; 3)

cuctemy (tabmnwuma 3).

Tabnuna 3 — Cuctema OlIEHOK U KPUTEPUU BBICTABJICHUS OLICHKU

2 3 4 5
CucreMa 0-59 % 60-74 % 75-84 % 85-100 %
[IeHOK | “HEYIOBIIETBOpH- «YAOBJIETBO- «XOPOIIO0» «OTJIMYHO»
TeJILHO» PUTETBbHO»
. «He 32a4TeHO» «3aYTEHO»
Kpurepuii
Ob6nanaer Ob6namaer Ob6nanaer Ob6nanaer
1. Cucrem- JaCTHYHBIMH U | MUHUMAJIBHBIM HaboOpOM TOJTHOTOI
HOCTH U pa3pO3HEHHBIMU HAaOOpOM 3HAHWM, | 3HAHUH, 3HaHUU u
[IOJIHOTA 3HAHUSIMH, HEOOXOIMMBIX J0CTAaTOYHBIM CUCTEMHBIM
SHARNI B KOTOpBIE HE MOXET | ATl CHUCTEMHOTIO | JJISi CHCTEMHOTO | B3IVISIIOM Ha
S — HAayYHO KOPPEKTHO | B3NLIA  HA | B3DLA  Ha | M3ydacMbli
CBSI3BIBATh MEXIY | M3y4aeMbIit M3y4YaeMblii 00BEKT
H3yHaeMbIX coboit (TonBpKO | 0OBEKT 00BeKT
00bEKTOB HEKOTOpbIE U3 HUX
MOXET CBSI3BIBATh
MEXTy cOO0M)
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2 3 4 5
Cucrema 0-59 % 60-74 % 75-84 % 85-100 %
[IeHOK | “HEYIOBIIeTBOpH- «Y10BJIETBO- «XOPOIIOo» «OTJIMYHO»
TeJILHO» PUTEJbHO»
. «He 3a4TeHO» «3aYTEHO»
Kpurepuit
2. PabGora ¢ He B cocrosauu | Moxer Hahtu | Moxker HaWTH, | MOXXeT  HaWTH,
nHdopmanueii | HAXOIUTH HE00XOUMYIO HUHTEPIPETH- CUCTEMATU3H-
HEOOX0IUMYIO UHpOpPMaLMIO B | pOBaTh U | poBaTh
UHPOPMALIUIO pamKax CUCTEMATU3H- HEOOXOTUMYIO
a100 B COCTOSHMM | IIOCTaBJIEHHOU poBaTthb UHpOpMaLUIo, a
HaXOJIUTh 3ajaun HEOOXOIUMYIO TAaKXKe  BBIIBUTH
OT/EIbHbIE UH(POPMALUMIO B | HOBBIE,
(dparmMeHTHI pamkax JIOTIOJIHUTEIIbHBIE
UHpOpMaLUH B IIOCTABJIEHHOW | MCTOYHMKH
pamKax 3a/1a4u uHpOpMaI B
IOCTaBJIEHHON paMKax
3a7a4u IIOCTaBJIEHHON
3aJa4u
3. Hayunoe He moxer nenars | B cocrossHuu | B cocrosnum | B COCTOSIHUH
OCMBICIeHHE Hay4yHO- OCYILECTBIISATh OCYILECTBIIATh OCYILECTBIIATh
H3yuaemMoro KOPPEKTHBIX HayqHo- CHCTEMATH- cCHCTEMATHYEC
S — BBIBOJIOB U3 | KOPPEKTHBIH YEeCKH M| K M HAYYHO-
UMEIOLIUXCS y | aHanu3 Hay4HO- KOPPEKTHBIN
fiponecea, HEero CBEJECHUH, B | MPErOCTaB- KOPPEKTHBII aHanu3
00beKTa COCTOSIHUN JICHHOM aHaJM3 IpeI0CTaB-
pOaHaIN3UPOBaTh | MH(GOPMAIMH peaocTaB- JICHHOM
TOJILKO HEKOTOpBIE JIEHHOMN UHpOpMAIIH,
U3 HUMEIOUINXCS Y UHpOpMaIH, BOBJICKAeT B
HEro CBeJeHUI BOBJIEKAET B | HCCIIEJJOBaHUE
VICCIIEZIOBAHNE HOBBIE,
HOBBIE, peleBaHTHBIE
pEJIeBaHTHBIE MIOCTABJIEHHOU
3a/laue JaHHbIe | 33jJa4e JaHHbIE,
npezaraeT
HOBBIE PAKYypChI
[IOCTaBIECHHON
3a/1a4u
4. OcBoenne B coctossHuu | B cocrosauuu | B cocrosguuu | He TOJIBKO
CTAHAAPTHBIX | PCLIATh TOJIBKO | peniarb pemiarb BJIaJIeeT
AJITOPHTMOB (bparmMeHTHI } MIOCTaBJICHHBIE MIOCTABJICHHBIE | AITOPUTMOM  H
pemmenas MOCTaBJIEHHOM 3aJ1aun 3a/a4u B | IOHUMAET ero
3a1aun B | COOTBETCTBUU  C | COOTBETCTBUU C | OCHOBBI, HO H
npogeccuo- COOTBETCTBUU C | 3aJJaHHBIM 3aJlaHHBIM npejaraeT
HAJIBHBIX 3212 | 33 nagHBIM AITOPUTMOM AJITOPUTMOM, HOBBIC PELICHUS B
QIrOpUTMOM,  HE MMOHUMAET pamKax
OCBOHJI OCHOBBI MIOCTABJIEHHOM
MPEI0KEHHBIH MPEJIOKEHHOTO | 3a/1a41
QITOPUTM, aJIropuT™Ma

JIOTTYCKAeT OMTUOKH
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Komnerenuuu B TOW 4acTH, B KOTOPOW OHH JOJKHBI OBITH COOPMUPOBAHBI B
pamMKax M3y4YeHHUs IUCUUIUIMHBI, MOTYT CUMTAThCsl COPMHUPOBAHHBIMU B Ciydae,
€CJIM CTYACHT MOJy4YnJI Ha 3K3aMEHE ITOJI0KUTEIbHYIO OLICHKY.

4.4. THUHOBBIE BOITPOCHI K 9K3AMEHY 110 JUCIUIIJIMHE

1. Cnyuaiinble coObiTHs. Kitlaccnmueckoe, CTaTHCTHYECKOE, T'€OMETPUYECKOE
ONpENEIEHUS] BEPOSITHOCTH.

2. Ilpon3Benenue coObITHI. 3aBUCHUMBIC U HE3aBUCHUMBIE COOBITHS. Teopembl
YMHOKEHHSI BEPOSATHOCTEN.

3. Cymma coObiTuii. TeopeMbl ClIOKEHUS.

4. CneactBusi U3 TEOPEM CIOXKEHUS M yYMHOXeHua. DopMyia MOJHOU
BepositHocTu. Dopmyiiel belieca.

5. OcHoBHbIE (hopMyJIbl KOMOMHATOPUKHU. [loBTOpEeHHe ucnbITaHui. DopMyiia
bepnymm.

6. JlokanpHas 1 UHTErpagbHast TeopeMsbl Jlammaca.

7. BepoSATHOCTb OTKJIIOHEHHMsSI OTHOCHTEIBHOW YacTOThl OT BEPOSTHOCTU
COOBITHS B OTHOM HCIIBITAaHUH. 3aKOH OOJIBIINX YKcen B popme beprymnu.

8. JluckpeTHble ciay4ailHble BEIMYUHBL. 3aKOH pactpenencHus. YuciaoBble
XapaKTEPUCTUKHU U UX CBOMCTBA.

9. buHOMMANIBHBIN,  TE€OMETPUYECKUN,  TUMEPreOMETPUYECCKHI  3aKOHBI
pacnpenenenus. Pacnpenenenue [lyaccona. [Ipocteitmmii moTOK COOBITHIA.

10. UnTerpanbHast pyHKINS pacpeesieHus] U €€ CBONCTBA.

11. HenpepwiBHBIE city4aiiHbie BenuuuHbl. JuddepennuanbHas QyHKIUS
pacrpeneneHus (INIOTHOCTh BEPOSTHOCTH) U €€ CBOMCTBA.

12. YucnoBble XapaKTEpUCTUKH HEMPEPHIBHBIX CIyYalHBIX BEJIUYHUH.

13. PaBHOMEpPHBI 3aKOH pacIpe/IesICHUs.

14. TToka3zaTenpHbIN 3aKOH pacnpeacieHus. OyHKIMS HAJEKHOCTH.

15. HopmanbHblil 3aKOH pacnpeneneHus. BeposTHOCTh monagaHus 3HaYE€HUN
CIIy4allHOW BEJIMYMHBI B 33IaHHBIA HHTEPBAJ JI1 HOPMAJIBbHOIO 3aKOHA.

16. BeposITHOCT  OTKJIOHEHUS 3HAUYEHUN CIy4yallHOM BEJIMYMHBI OT €€
MaTeMaTUYECKOro 0KUIAHMS 11 HOPMAJIBHOTO 3aKoHa. [IpaBuiio Tpex curm.

17. TloHATHE O HAYAJIBHBIX U LEHTPAIBHBIX MOMEHTAX PACIPEICICHUS.

18. AcuMMeTpuUs U HKCUECC IMITMPUUECKOTO PACIIPEICTICHHUS.

19. Tlonsitue o 3akoHe Oonbplux yucend. LleHTpanpHas mpenenbHas Teopema
JIanyHoBa.

20.I'enepanbHasi ©  BbIOOpOYHAs  COBOKYMHOCTH.  CTaTUCTHYECKOE
pacnpezesieHne BRIOOpKH. DMIupudeckast PyHKIIUS pacpeIeieHUs U €€ CBONCTBA.
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21. I'paduueckoe n300pakeHUEe CTaTUCTUUYECKOTO pacnpesenenus. [lonuron u
rucrorpamma. YuciaoBele  XapaKTEPUCTUKH CTATHCTHYECKOIO  PaCHpEeleIICHUS:
BbIOOpOYHAs  CpenHss, BBIOOpPOYHAs JUCHEpCUs, CpEeNHEe KBaJpaTUUYECKOe
OTKJIOHEHHE, pa3Max, MOJa, MearaHa. MeToabl X BbIUMCICHUS.

22. O1leHKa HEW3BECTHBIX IMapaMETPOB pachpesesieHus. TouedHble OIEHKH.
CBoiicTBa OLIEHOK: HECMEIIEHHOCTb, COCTOSTENbHOCTh, A(P(HEKTUBHOCTh. ToUeUuHbIE
OLICHKM MaTE€MaTUYECKOI0 OKUIAaHUs U nuctiepcuu. «VcnpapienHasy aAucnepeus.

23. lurepBanbHble OLEHKUA. JlOBEpUTENbHBIA WHTEpBAJ, JOBEPHUTEIbHAsS
BEPOSITHOCTb.

24. JloBeputenbHBIA  MHTEpPBAl JUIsl MaTeMaTHYECKOrO OXKUJAHUS IpuU
M3BECTHOW F€HEPAIIBHOM AUCIIEPCUHA HOPMAJIBHOIO PaCIPENEICHUS.

25. JloBepuTenbHBIA HMHTEpPBAI IS MAaTeMaTHYECKOTO OXKUIAHHUS TpHU
HEW3BECTHOM I'€HEPAIBHON TUCTIEPCUU HOPMAJIBHOTO PACTIPENEIICHHUS.

26. JloBepuTenbHBINA HHTEPBAJ ISl IUCTIEPCUHA HOPMAJIHLHOTO paclpeaesiCHusI.

27. Cratuctuyeckue rumore3bl. [IpoBepka  CTAaTHCTUYECKUX  THIIOTES.
CraTuctTruueckuil KpuTepuid. YpoBeHb 3HAUMMOCTH Kputepusi. Kputnyeckas o61acTs.

28. IlpoBepka rumoTre3sl O HOPMAJIBHOM pACHpPElEICHUH H3y4aeMoM
cinyvariHou BennunHbl. Kputepuit [Tupcona.

29. OyHKIIMOHANIbHAS, CTAaTHCTUYECKasi, KOPPEJSAIHOHHAS  3aBHUCHMOCTH
JInneitnas koppensuud. YpaBHeHue perpeccun. KoadduumeHt perpeccun.

30. 3aBucuMBble M HE3aBUCUMBIC CllydaliHble BeIMUMHBL. KoppemsaunoHHBIN
MOMeEHT (koBapuarus). KoagpuuueHt koppensiuuu u ero CBOMCTBa.
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3AK/IIOYEHUE

B nanHOM y4eOHO-METOIWYECKOM TMOCOOMH MO U3YYEHHUIO AUCIUILIUHBI
«Teoprst BeEpOATHOCTEM M MaTEMaTH4YECKas CTATHUCTUKA» IIPEACTABICHBI TEMBI
JEKIIMOHHBIX W TNPAKTUYECKUX 3aHATHM, JaHbl METOAMYECKME YKa3aHus II0 HX
U3YYEHUIO, KOHTPOJBHBIE BOIPOCHI U CCBUIKM Ha COOTBETCTBYIOLLYIO JIMTEPATYPY.
Taxke npuBeAEHBl KPUTEPUH OLICHUBAHMS TEKYIIEH U IPOMEKYTOYHON aTTECTALUU
10 IUCLUIIIMHE U IIEpEeYEHb BOIIPOCOB I IIOATOTOBKU K JK3aMEHY.
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[Ipunoxenue 1

TUIIOBOU BAPUAHT 3AJTAHII KOHTPOJILHOM PABOTBI
(OYHAS ®OPMA)

Pasnen «Teopust BeposTHOCTEW
Cryuaiinble coobimus

1. B maptun u3 80 6aHOK 6 OKa3ajoCh HECTaHAAPTHLIMU. HalTu BEpOATHOCTH
TOTO, YTO JIBE B3SIThIEC MOAPSA] OAHKN OKaXYyTCS HECTAHIaPTHBIMH.

2. B smuke 10 3aknenok: 5 jKele3HbIX, 3 JAaTyHHbIE WM 2 MeaHble. Bisnu
Hayjaauy 2 3akienkud. KakoBa BEpOSITHOCTh TOTO, 4YTO 00€ OHU U3 OJTHOIO Marepuaia?

3. BepoATHOCTH TOro, 4YTO TEJNEBU30pP B TEUEHHE TapaHTUWHOIO CpOKa
notpedyer pemoHta, paBHa (,2. HaliTu BepOsSTHOCTH TOTO, UYTO M3 6 MPOAAHHBIX
TEJIEBU30POB B TEUYEHHE TapaHTUITHOrO cpoka: A — moTpedyroT peMoHTa He Oolnee
ojiHOrO, b — X0Ts OBI OMH HE TOTPeOyeT pEMOHTA.

4. ITocaxeno 900 cemsH KyKypy3bl. BeposTHOCTh mpopacTaHusi OTAEIBHOTO
ceMenu pasHa 0,8. HaiiTu BeposiTHOCTh TOTrO, 4TO B30iaeT He MeHee 700 poCTKOB
KYKYPY3Bbl.

5. IIpouseneno 200 HE3aBUCUMBIX HCIIBITAHUM, BEPOSITHOCTh OCYLIECTBIICHUS
coObITHS A B KaXXJoM U3 KOoTopbix paBHa 0,6. KakoBa BEpOSITHOCTH TOTO, YTO
cobbiTHE ocymiecTBUTCS: a) poBHO 200 pa3, 6) ot 180 mo 190 pa3, B) He menee 200
paz?

Cryuatinvie geuyuHbl

6. luckpeTrHas ciayyaiiHas BeJIMYMHA 33]]JaHa 3aKOHOM paclpe/leTIeHUsI:
X|11.3]11.6|124|13.2
P05 |01 |02 |0.2

Haiitu M(X), D(X) u G(X). IToctpouts rpaduk F(X).
7. HempepwiBHasi ciy4aiiHasi BeIWYMHA 3aJlaHa WHTETPAIbHON (DyHKIHEH

pacrpeaeieHus:
0 x<0
F(x)=4{x/5 0<x<5.
1 x>5

Haiitu muddepenmmansayto dynknuio f(x). Haiitu M(X), D(X) u o (X). Haittu
P(3<x<4). [Toctpouts rpaduk F(X) u f(X).
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P&BI{CJ’I «MaremaTuueckas CTaTUCTHKAY

8. B xozne npoBeaeHUs SKCIEPUMEHTOB MOJIYUYEH CIEIYIOIMI HA0Op TaHHBIX
JUIsL YKa3aHHBIX HWKE BapuaHTOB. COCTaBUTh MHTEPBAIbHBIA BapUALMOHHBIN DA,
OIIpEEIUTh CPEIHIO0 BBIOOPOYHYIO, BBIOOPOYHYIO JUCIIEPCUIO,
CpEeIHEKBaApaTUYECKOe OTKIOHeHHE BbIOOpku. Halitu wMomy u  meauwany
MHTEPBAJIBHOIO BapHallMOHHOTO psaa. Haiitu 95%-Hblil TOBEPUTENbHBIA MHTEPBAI
ULl UCTHHHOTO CpEeAHEro 3HayeHus. [loCcTpouTh TI'HMCTOrpaMMy OTHOCHTEIBHBIX
4acTOT.

17,210,6 18917,514,6 14,1 12,6 21,1 15,5 18,2
17,8 10,4 13,7 13,2 18,7 15,7 16,3 14,8 13,8 15,8
15,4 16,9 14,7 15,313,417,3 15,4 13,515,8 17,8
20,0 18,2 15,3 16,6 16,7 14,514,017,4 17,2 15,2
16,6 13,6 17,913,912915517,012,7 16,4 14,8
15,3 16,4 16,4 15,7 14,2 13,6 17,9 16,5 15,4 15,6
15,4 17,0 16,9 15,2 16,1 15,9 14,3 14,2 18,0 15,9
17,6 16,3 15,0 14,4 17,3 16,4 14,7 12,3 15,1 15,9
16,7 16,4 15,5 16,7 15,7 15,1 17,7 15,4 11,0 12,5
13,2 14,5 15,4 16,4 15,2 16,6 17,8 15,3 16,1 16,2
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TUIIOBOM BAPUAHT 3AJJAHUI KOHTPOJIBHOM PABOTHI
(3AOYHA I ®DOPMA)

Paznen «Teopust BEposSTHOCTEW

Cryuaiinble coobimus

1. B kax10i U3 IByX YpH COJEPKHUTCS MO 6 YepHBIX mIapoB U 1o 4 Oenbix. 13
NEPBOM ypHBI HayJnady M3BJICYEH OJUH AP M IEPENOKEH BO BTOpyro. Halitn
BEPOSITHOCTH TOTO, YTO 1Iap, U3BJIICYEHHBIN U3 BTOPON YPHBI, OKAKETCSI YEPHBIM.

2. Ha 3aBone umeercss N=5 nexoB. BepoATHOCTh TOro, 4TO0 HEKa4eCTBEHHAS
JeTalb OTCYTCTBYET B 3THUX LiexXax, oJuHakoBa U paBHa p=0,2. CocTaBUTb 3aKOH
pacrpeneneHus 4ucia UeXoB, Ha KOTOPBIX MUCKOMas JETalb OTCYTCTBYET B JaHHBIN
MOMEHT. IloCcTpouTeh MHOTOYTOJNBHHK pacnpenesieHus. Haitm aucnepcuro u
CPEAHEKBAAPATUYHOE OTKJIOHEHHME YHCIIA IEXOB, HAa KOTOPBIX HMCKOMAasl JETallb
OTCYTCTBYET B JJAHHBII MOMEHT.

Canyuaiinvie geuyutbl

3. JuckperHas ciy4yailHas Benu4yrMHa X MOXET MNPUHUMATh TOJBKO JIBa
3HAYCHUS: X1 M X2, IPUIEM X1 < Xp. M3BecTHBI: BeposTHOCTH p1 = 0,1 BO3MOXKHOTO
3Ha4YeHUs X1, MaTeMarndeckoe oxuaanue M(X)=3,9 u nucnepcus D(X)=0,09. Haiitu
3aKOH pAacIpeAeICHHs ITON CTy4alHOW BEJIUYUHBI.

4. CnyudaiiHas BenuMYMHA X 3aJaHa WHTErpajgbHOM GyHKIMen (PpyHKIuen
pacnpenenenusi) F(x). TpeOyercsa: 1) Haiitu nuddepeHnmanibayo (QyHKIHIO
(TUIOTHOCTH BEPOSITHOCTH); 2) HAMTH MaTEMaTUYECKOE OKUJIaHue U auctiepcuio X; 3)
MOCTPOUTH Tpauku MHTErpaIbHOU U JudPepeHInanTbHON QYyHKINN.

0 x<0
F(x) ={x%2/100 0<x <10.
1 x> 10

Pasnen «MatemaTnueckas CTaTUCTHKAY

5. 3apaHbl cpeaHEEe KBaApaTUYHOE OTKIOHEHHME o=10 HOpMaJIbHO

pacrpeielIeHHOl ciTydaiftHoi BenuuuHbl X, BEIOOpoYHas cpefnss x =18,61, o6wem
BeIOOpKH n=16. Haiftu goBepuUTENbHBIN WHTEpBAT ISl OICHKA HEU3BECTHOTO
MaTEeMaTUYECKOTO OKHUIAHUS @ C 33JJaHHOM Hae)kHOCTHIO p=0,95.
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[Ipunoxenue 2

TUTTOBLIE TECTOBBIE 3AJIAHUS TI0 PA3IEJIAM U TEMAM
JTICLIATUTAHBI

Pa3znen 1. Teopus BepossTHOCTEN

Cryuaiinble coobimus

n!
———— PacCUYUTHIBAIOT:
m!(n—-m)!

1. couetanus 6€3 MOBTOPEHMIA U3 N PA3NUYHBIX JIEMEHTOB IO M 3JIEMEHTOB

1. B komOuHaTopuke 1o Gopmyiie

2. COYETaHHA C INOBTOPCHUSIMHA U3 N PA3JIMYHBIX 3JICMCHTOB I10 M 3JICMCHTOB
3. pa3sMCIICHHUA C IIOBTOPCHUAMH U3 N PA3JIMYHBIX 3JICMCHTOB IO M 3JICMCHTOB
4, Pa3MCIICHUA oe3 HOBTOpeHI/Iﬁ U3 N pa3JIMYHBIX JIEMCHTOB IO M 3JICMEHTOB

2. JIBa cTpenka mpou3BOJAT MO OAHOMY BBICTpelly. BeposTHOCTH momnajgaHust B 11eJ1b
TUTSI TIEpBOTO M BTOpOoro crpenkoB paBHel 0,6 u 0,9 coorBeTcTBeHHO. BeposTHOCTH
TOTO, YTO 1eJIb Oy/IeT MOpakeHa, paBHA:

1.0,54

2.0,96

3. 0,996

4.0

3. HecoBmectnbie cobbituss H; (i=1,..,n) cocraBisior noinyto rpymmy. Coobitre A
MOKET HaCTYIHUTh TOJBKO MOCJIE peann3anui ogHoro u3 Hi. 3BecTHBI BEpOSATHOCTH
P(Hi;) u P(A|H;). Beposthocts P(A) Bbrumcisiercs o ¢popmyse:

1. MyaBpa — Jlannaca

2. TIOJIHOW BEPOSITHOCTH

3. bepnymu

4. baiieca

4. B yCTpOWCTBE TpH HE3aBHUCHUMO pPalOOTAIONIUX JJIEMEHTA, BEPOATHOCTH OTKas3a
KOTOpbIX cooTBeTcTBeHHO paBHBl 0,1, 0,2 m 0,05. YcTpoiicTBO OTKa3bIBacT mpH
OTKa3e XOoTs ObI OJTHOTO 3JIEMEHTa. BeposATHOCTh OTKa3a yCTpOiCTBA paBHa:

1.0,316

2.0,35

3.0,001

4.0,15
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5. BeposiTHOCTH MOCTYMIEHUST HAa KOHBeWep 3a CMeHy craHgapTHou netanu — 0,75,
Torna BepositHocTh TOro, uto cpenu 300 MOCTynMBIIMX Ha KOHBEHEp 3a CMEHY
netajnei 0ynet poBHO 240 cTaHIapTHBIX, paBHA!

1. 0,003

2.0,95

3.0,75

4. 0,007

6. B Teopuun BeposTHOCTEW MpH PEIICHUHU 3a]a4 WUHTErpalbHYIO0 TeopeMy MyaBpa —
Jlamaca MOYKHO TPUMECHHT:

1. TONIBKO B TOM Ciy4ae, €CJIM YHCJIO OIBITOB BEJIHMKO, & BEPOATHOCTh COOBITHS HE
0JIM3Ka K HYJIIO

2. JUIsl TIONCKA BEPOSITHOCTH YHUCIIA YCIIEXOB B OMBITAX, 33JJaHHOTO B OMPEICICHHBIX
IpaHMIIAX

3. TOJIBKO B TOM CIIy4ae, €CJIM YHCIIO OMBITOB BEIUKO, & BEPOSATHOCTH COOBITHS Malia
4. Bceria mpy MaJOBEPOSITHOM COOBITUU

5. JUIsl IOMCKA BEPOATHOCTH 33JJaHHOTO YKCJIa YCIIEXO0B B OMBITaxX

/. BeposTHOCTh MOMNAJaHUs B MHILEHb MPU KaXKJIOM BBICTPENE IIOCTOSHHA U
paBHa 0,4. HauBeposiTHeiilIee Yrcio nmonajanuii mpu 6 BBICTpenax OyAeT paBHO:
1.2,4

2.2

3.3

4.0,4

Cryuatinvie geuyuHbl

1. ®ynkuus pacnpenenenus F(X) ciydailHONW BeIMYUHBI X ONPEEsSeT BEPOSATHOCTh
COOBITHS:

1.X=x

2.X=>x

3.X<x

4. X = x

2. CniydaiiHas BenrurHa X 3a/1aHa QyHKIMEH pacrpeaesieHus:

0 x < -1
F(x)=1{3x/4+3/4 —-1<x<1/3
1 x>1/3
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1
BepoaTHOCTB TOTO, 4TO B pPE3yabTaTe UCNBITAaHUS X IIOMAAET B MHTEPBAJ (0; 5),

paBHa:
1.0,5
2.0,75

w
S|P W

3. CﬂyqaﬁHa;I BeJIMYMHA X 3alaHa INIOTHOCTBIO BEPOATHOCTH:

0 x <1
F(x)=40,25 1<x<5
1 x>5
MaremaTtudeckoe oxunanue M(X) paBHO:
1.3
4
2.3
2
3 3
4.0,25

4. CnyyaiiHas BenmuurHa X 3a/1aHa IMJIOTHOCTBIO BEPOSTHOCTH:

0 x<1
f(x)=4C(x—1) 1<x<3
0 x >3
Koaddumuent C pasen:
1.1
2.1/3
3.3
4.1/2

5. Jlns ciyyaiiHol BelnmMuMHBI X, pABHOMEPHO pacrpeecHHON Ha oTpe3ke [—2; 2],
BEPOSATHOCTH Momnaaanus B uatepsan (1; 2) paBHa:

1.0,75

2.0

3.0,25

4.0,5
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6. Jucmepcusi ciy4ailHONH BeJIMUYMHBI, HMEIOLIEH pacrpeaeneHue bepHymy,
ornpeaensercs GopMyJIoi:

1.D(X) = np
2. D(X) = npq
3.D(X) = pq

4. D(X) = /npq

/. BepoATHOCTb MOMNaJaHus B MHUIIEHb NPHU KaXJOM BBICTpENE IOCTOSIHHA U
paBHa 0,4. Martemarnueckoe OXHJIAHUE CIyYalHOW BENMMYMHBI X  — YHCTA
MOTIa/IJaHUi B MUILIEHb IPU 6 BBICTpEJIax — paBHO:
1.2,4
2.2
3.0,24
4.0,4
Pa3nen 2. Maremarnueckasi CTaTUCTHKA

1. BapuanMoHHBIA psi, BapuUaHTbl KOTOPOTrO OTJIMYAIOTCS ApPYyr OT Jpyra Ha
MOCTOSTHHYIO BEJTMYNHY, Ha3bIBACTCS

1. uaTEpBaANBHBIM

2. HETPEPHIBHBIM

3. TUCKPETHBIM

4. IOCTOSTHHBIM

2. JIJis cTaTUCTUYECKOTO pacipeiesieHus: BHIOOpku oobema n = 50:
;1112 1(3 |4
n; | 20/15(10|5

BBEIOOPOYHOE CpeJTHEE X, PaBHO:
1.0,2
2.2,5
3.0,8
4.4,2

3. Hns crnydaifHOW BeNWYMHBI X, HUMEIOMIEeH OECKOHEYHOE 4YHWCIO 3HAYCHHM,
COCTABJISICTCS PALL:

1. HEnmpepBIBHBINA CTATUCTUYECKHI

2. UHTEPBAJIbHBIA CTATUCTUYECKUI

3. BapuaIlMOHHBIN

4. pyHKUMOHAJIBHBIH
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4. Hecmemennas ouenka 0,, mapametrpa O pacnpeneleHusi TeHepaIbHON
COBOKYIMHOCTH, AUCTIEPCHUS] KOTOPOW MPHU YBEIWYEHWH N CTPEMHTCS K HYIIO,
SIBJISICTCSI:

1. acUMIITOTHYECKN HECMEIICHHON

2. ACUMITTOTUYECKHU COCTOSATEIHLHOM

3. COCTOSITENIbHOM

4. > dhexTuBHOM

5. ToueuHas oLeHKa O BepOATHOCTH BhIMazeHus Tepda npu 20 GPOCAHMAX MOHETEL,
B KOTOpbIX rep0 Bbiman 12 pa3, HalieHHas METOJAOM MaKCHUMAaJlIbHOIO
paBIONOA00us, paBHa:

1.0,5

2.0,6

3.0,4

4.0,8

6. Ilpu mocTpoeHUN AOBEPUTEITHLHOTO MHTEpBAJA ISl TEHEPATbHON TUCIIEPCUU TIPU
MaJbiXx 00bEMax BEIOOPKU UCIIONB3YIOT paclpe/ieieHHe:

1. IMupcona

2. HOpMaJIbHOE

3. ®umepa — CHenexkopa

4, CTterO€HTA

7. Beibopka 9, 5, 7, 7, 4, 10 u3BieyeHa u3 HOpMaIbHO paclpeIeICHHOW reHepaaIbHON
COBOKYNHOCTU ¢ paucrepcueii 0% = 1. 99%-Hblii NOBEPUTENLHBIA MHTEpPBAN I
TEHEPAIbHOM CPEHEN PABEH:

1. (6;8)

2. (5,95;8,05)

3. (5,65;8,35)

4. (5,8;8,2)
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