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1. BBEJAEHHUE

JlanHOE Y4eOHO-METOAMYECKOE IMOCOOME NpPEIHAa3HAYeHO JUIsl CTYJIEHTOB
HanpasneHus 15.03.04 ABTomMaTu3anus TEXHOIOTUYECKUX MPOIIECCOB U POU3BOICTB,
U3YyYaroluX JUCUUILTMHY « TeopHsi BEpOATHOCTEN U MAaTEMATUUYECKasl CTATUCTUKAY.

[{enbro OCBOCHMSI TUCITUIIMHBI SABIISIETCS (POPMUPOBAHUE OCHOBHBIX MOHATHH U
HABBIKOB aHAJIM3a SBJICHUN U MPOIIECCOB B YCIOBUSIX HEOIPEIECIEHHOCTH.

B pe3ynbTaTe 0CBOCHUS TUCHUILIUHBI CTYACHT TOJKEH:

- 3HaTh: (¢yHAaMeHTaIbHbIe (0a30BbI€) TMOHATUS W OIPEACIICHUS TEOPHUH
BEPOSITHOCTEN U MAaTEMaTUUYECKOM CTaTUCTUKH; JIOTUKY BEPOSITHOCTHBIX OTHOIIICHU B
HEJCTEPMUHUPOBAHHBIX YCIOBHSX; OCHOBHBIE METOJBl TEOPUU BEPOATHOCTEH H
MaTE€MaTUYECKOM CTAaTHUCTHKH, PUMEHSEMbIE JJI PEIICHUs TUIOBBIX 33]1a4; OCHOBBI
CTATUCTUYECKOT0 aHAJIN3a MACCOBBIX SIBJICHU;

- YMETh: OCYULIECTBJATH ITOCTAHOBKY 3a/1a4 BEPOSITHOCTHOIO COJEp KaHUS;
CTPOUTH AJITOPUTM pELIECHUS KOHKPETHOW THUIIOBOM 3a7aud, BBHIOMpPATh METON €€
pelieHnss 1 000CHOBBIBATH CBOM BBIOOP; BBIOMpPATh ONTHMAJIbHBIA METOJ PEIICHUs
3a/1ayy, OLICHUBATh IOJy4YECHHBIN PE3yJIbTaT, CTPOUTH MPOCTEUIINE MATEMATHYECKUE
MOJENIA MPUKIAJHBIX U Npo(eCCHOHANBHBIX 3a]ad; MOJy4aThb BEPOSTHBIE OLEHKH
MCKOMBIX TapamMeTpOB HM3Yy4aeMbIX IPOLIECCOB W SIBICHUN C 3aJaHHBIM YpPOBHEM
3HAYMMOCTH; TI0JIb30BaThCA CTaHAAPTHBIMU NPHEMaMU IMPOrHO3a COOBITHH H
OOUIEIPUHATHIMA ~ TaOMUIAMH  KJIACCUYECKUX  CTaHAAPTHBIX  paclpe/esIeHuH;
OLICHMBATh YPOBEHb JOCTOBEPHOCTH PA3HOPOJIHBIX TIPYINI JaHHBIX, OIPEAEISTH
HEOOXOAMMBI 00BbEM UCXOAHOW uHOpMANUK JJIS  TIOJYYCHHUS HaJIEKHBIX
pE3yNbTATOB;

- BJaJAETh. MAaTE€MaTUYECKOW CHMBOJIUKOW, OCHOBHBIMH  CIIOCOOAMHU
MPEACTABICHUS] MaTeMaTUYecKod HHpopMaluuu (aHAIUTUYECKUM, TpaduuecKkum,
CUMBOJIBHBIM, CJOBECHbIM M  JIp.), OINpEAEICHUEM O00JacTh MPUMEHEHUs
MaTEMaTHYECKOr0 3HaHUS K PEIICHWI0 KOHKPETHOM 3a/Jayi; HaBbIKaMU pabOThI C
TUMOBBIMA  MaKeTaMH MPOrpaMM CTAaTUCTUYECKOTO aHaimu3a U 00paboTKH
HKCIIEPUMEHTAJIbHBIX JAHHBIX; METOAaMH IIOCTPOEHUS MaTEMaTHUECKUX MOJIETICH U UX
UCCIIEIOBaHUsI B  pa3MuHBIX cdepax MpodeccHoHaTbHON  1eATEIbHOCTH,
MaTeMaTUYECKUMH 3HAHUSAMH KaK CTPYKTYpUPOBAHHON MH(pOpMALIHEH.

JI71s1 ycnenmHoro OCBOCHUsI AUCIUIUIMHBI, B COOTBETCTBUU C YYEOHBIM TIIAHOM,
UCIIOJIb3YIOTCSl 3HAHMSI, YMEHHUS U HABBIKU, MOJIy4aeMble€ CTYyJICHTAMH MPU OCBOCHHUHU
NPEAIECTBYOMIEN JUCHUIUINHBI «MaTeMaTUYECKUNA aHAIIA3).

B mpemmaraecmom mocoOuu TpeACTaBICH TEMAaTHUYCCKUN IUIaH, COISp KaIluit
nepeyeHb HM3y4yaeMbIX TeM, O0Os3aTEeNIbHBIX MPAKTHUYECKUX pabdoT, MEeponpUsTUi
TEKyIleW aTTecTallud W OTBOJAMMOE Ha HHUX ayJIuTOpHOE BpeMs (3aHATHS B
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COOTBETCTBUM C PACHUCaHUEM) U CAMOCTOSITENbHYIO padoty. Ilpu dbopmupoBanuu
JUYHOTO 00pa30BaATENBHOIO IJIaHA HA CEMECTP CIIEYET OLEHUBATh PEKOMEHIyeMOe
BpeMs Ha U3yYE€HHE NUCLMILIMHBI;, BO3MOKHO, BaM MOTpeOyeTcs O0bIlie BpEMEHH Ha
BBITIOJTHEHHUE OTAETBHBIX 33JaHUN WM MIPOPAOOTKY OTACIBHBIX TEM.

B pazgene «Conepx’aHue TUCUUIUIMHBD) MPUBEIEHBI MOAPOOHBIE CBEAEHUS O
BOIIPOCAX, pacCMAaTPUBAEMbIX B JAHHOM Kypce, NPEICTABICHBl METOJIHYECKHE
PEKOMEHJAIlMK TperoaBatess i CaMOCTOSITeNIbHOM MoArotoBku. Kaxmas Tema
BKJIIOYAET CCBUIKM Ha JIUTepaTypy (WM MHON MHPOPMALMOHHBIM pecypc), a Takxke
KOHTPOJIbHBIE BOMPOCHI JJIsI CAMOTIPOBEPKHU.

JlaHbl METOIUYECKHME PEKOMEHIAIMU IO BBIOJIHEHUIO MPEIyCMOTPEHHON
y4eOHBIM TUIAHOM KOHTPOJIbHOM paboThl AJsi CTYACHTOB OYHOM W 3a04HOU (opM
o0yueHwus.

Paznen «Tekymas arrectauus» COACPKUT  OMHMCAaHUE  OOA3aTEIbHBIX
MEPOTPUATUIA KOHTPOJISI, CaMOCTOSITEIbHOW pabOThl U YCBOCHHS pPa3leioB WM
OTJICTLHBIX TEM JUCIUIUINHBIL. M37105KeHbI TpeOOBaHMS K MPOMEXKYTOUHON aTTeCTAIIH
M0 TUCLUTLIINHE.

[ToMmuMoO NaHHOTO TOCOOMS, CTYJEHTaM CJIeIyeT HCIOJIb30BaTh MaTepHUabl,
pa3MeIICHHBIE B COOTBETCTBYIOIIEM JaHHOW muciuiummae pasaene DHMOC [9], B
KOTOpbIE 00Jiee ONEPaTUBHO BHOCATCS MU3MEHEHUS I afanTalluy JUCUUIIIUHBL O]
KOHKPETHYIO PYIIITY.



2.
2.1.

TEMATUYECKHWM IVIAH

TemMaTn4yeckuil MUIaAH VISl CTYACHTOB 04HOH ()opMBbI 00yUeHU s

Tabmuma 1. OObeM (TPyZOEMKOCTh OCBOEHMS) M CTPYKTypa JEKUIHOHHBIX U

MPAKTUYECKUX 3aHIATHH (04Hast (hopma)

Ne O6Bvem Obben
Paznen (Mmomysn) . | camocros-
pas- Tema ayIUTOPHOU .
JUCLIUIIAHBI TEIbHON
nena paboThIL, 4
paboThL, 9
Jlexknuu
1 | Teopus Tema 1.1 OcHOBHBIEC MOHATHS TEOPUU
BEpPOSTHOCTEH BEpPOSITHOCTEH 2 1
Tema 1.2 OcHOBHBIE TEOPEMBI 2 2
Tema 1.3 CiyuaiiHble BETUUHUHBI 2+1 (PO) 2
Tewma 1.4 IlpenenbHbIe TEOPEMBI 2 1
2 | Maremaruueckas | Tema 2.1 OCHOBHbIE OHSATHUS
CTaTUCTHKA MaTeMaTHYeCKON CTaTUCTUKU 2 1
Tema 2.2 CraTuctTuueckoe OLleHUBaHNE
rapamMeTpoOB pacIpeaesieHHs 2 1
Tema 2.3 IIpoBepka CTaTUCTUYECKUX
TUIIOTE3 2+1 (PO) 1
Tema 2.4 ®akTopHbIN U
KOPPEJALMOHHBIN aHaIu3 2 2
16+2 (P2I) 11
[IpakTrueckue 3aHATHS
1 | Teopus Tewma 1. [Ipegmer Teopun BEpOSTHOCTEM.
BEPOATHOCTEN Knaccudukanus coobitii. Anredpa
COOBITHH. DeMEeHThl KOMOMHATOPUKU 2 1
Tema2. AKCHOMBI TEOPUH BEPOATHOCTEA.
Kiaccuueckoe onpenenenue
BEPOATHOCTH 2 1
Tema 3. 'eomeTpuyeckas u
CTaTUCTUYECKasi BEPOSATHOCTD 2 1
Tewma 4. TeopeMbl CIIOKEHUS U
YMHOKEeHUS. BeposTHOCTh HAaCTyIIIICHUS
XOTsI OBbI OTHOT'O COOBITHS 2 1
Tema 5. ®opMmyibl moTHON
BEpOATHOCTH, balieca, bepnyiu,
Ilyaccona. HauBeposTHeliliee 4ucio
nosiBJeHui coObITHs. JlokanbHas u
MHTErpaJibHas TeopeMsl Jlamnaca
2 1




pas-
nena

Paznen (Mmomysn)
JVCIIATUTHHEI

Tema

Ob6beMm
ayAUTOPHOU
paboTHI, 4

O0beMm
CaMOCTOSI-
TEIbHOU
paboThl, 4

Tema 6. @yHKIMS pacnpeCIICHHS U €€
cBoMcTBa. JlUCKpeTHas CiydanHas
BEJIMYUHA, PsIJl PaCIIPEICIICHHUS.
UYucnoBble XapaKTEPUCTUKHU TUCKPETHBIX
CIIy4alHbIX Beln4yuH. [Ipumepsl 3aK0HOB
pacrpeneneHuin

Tewma 7. HenpepsiBHas cirydaitHas
BEJIMYMHA, TUIOTHOCTh PacIipe/ie]IeHUs 1
ee cBoiicTBa. YUCIIOBbIE XapaKTEPUCTUKU
HETIPEPHIBHBIX CITYYaHBIX BETUYHH.
[Ipumepsl 3aKOHOB pacmpeeIeHui

Tema 8. MHOrOMEpHas ciry4aiHas
BeanuuHa. He3aBuCUMOCTD CIly4aiiHbIX
BEJIMYNH

Tema 9. @yHKIIUU OT CITy4aliHBIX
Benu4uuH. [IpenenbHbie TeOpeMbl TEOpUH
BEPOSTHOCTEM, 3aKOH OOJIBIINX YHCET

Maremarnueckas
CTaTHUCTHUKA

Tema 10. OcHoBHBIE 331241 U ITOHSATHUSA
MareMaTudeckou craTucTuku. [lomuron
U rucrorpamma. Yucuaossie
XapaKTEPUCTUKU F€HEPAIbHOU U
BBIOOPOYHON COBOKYITHOCTEH

0,5

Tema 11. CtaTHcTHYECKOE OIICHUBAHHUE
TapaMeTPOB paCIpeACIICHHs: TOUCUHBIC
OIIEHKH (METObIl MOMEHTOB U
MaKCHMaJIbHOTO MPaBAOIO0100Ms)

0,5

Tema 12. HTepBasibHbIE OLICHKU.
Pacnipenenenus [Iupcona, CteroneHTa,
®umepa - Cuenekopa. [locrpoenune
JIOBEPUTENIBHBIX NHTEPBAJIOB MPU
HOPMaJIbHOM paclpeicIeHun

Tema 13. CtaTucTHYECKHE THIIOTE3DI:
BUbI U METOJIBI TPOBEPKH.
[TapameTrpudeckne runoTessl

0,5

Tema 14. Henapamerpuueckue
runoressl. Kpurepuii cornacus,
Koamoroposa

0,5

Tema 15. Koaddununent
KOppesiuK. Y paBHEHHE PErpecCut

0,7

30

12,7




O0beM
Ne O6Bvem
Paznen (Mmomysn) . | camocros-
pas- Tema ayJUTOPHOM .
JVCIIATUTHHEI TEJILHOM
nena paboTHI, 4
paboThl, 4
PyOGexxHbIii (TEKYIUIT) 1 HTOTOBBINA
KOHTPOJTb
Teopus
1 | BeposaTHOCTEM KontposbHas paboTa (TecTupOBaHHE) 1,25 (KA) 0
MaremaTnyeckas
2 | cTaTUCTHKA KontpomnbHast paborta (TecTHpOBaHHUE) 1,3 (KA) 0
IToaroroBka u
aTTecTanus B
TIEPHUOJ CECCUU HroroBoe TecTrpoBaHuE 0 33,75
2,55 33,75
| Beero | 5055 | 5745
2.2. TemaTu4eckuii IUIaH JJI CTY/IEHTOB 3204HO# (popMbI 00yUueHUs1

Tabmuua 2. OO0beM (TPYyIOEMKOCTb OCBOCHHSI) U CTPYKTypa JIEKIIMOHHBIX
Y MIPAKTUYECKUX 3aHATUM (3a04yHast hopma)

Ne O6beMm
O0bveMm
pa3 | Paznmen (Mmomynp) . | camocros-
Tema ayTUTOPHOM .
ne JUCITUTLIAHBI TeTbHON
paboThl, 4
na paboThI, 4
Jlexknuu
1 | Teopus Tema 1.1 OcHOBHBIE IOHSTHS TEOPUU
BEPOSTHOCTEH BEPOSITHOCTEH 0,5 4
Tema 1.2 OcHOBHBIE TEOPEMBI 1 (PD) 4
Tema 1.3 CnydaiiHble BEJIMYNHBI 0,5 6
Tema 1.4 IIpenensHble TEOPEMBI 1 (PD) 6
2 | Marematudeckas | Tema 2.1 OCHOBHBIC TTOHATHS
CTaTHUCTUKA MaTeMaTUYECKOHU CTAaTUCTUKH 0,5 4
Tema 2.2 CratucTruueckoe OleHUBaHUE
[apaMeTpOB paclpeeIIeHNs 1 (PO) 6
Tema 2.3 IIpoBepka CTaTUCTUUECKUX
TUIIOTE3 0,5 4
Tema 2.4 @akTOpHBIN U KOPPEISLIMOHHBIN
aHam3 1 (PD) 6
2+4 (PJ) 40




pa3
ne
na

Paznen (Mmomysn)
JVCIIATUTHHEI

Tema

Ob6beMm
ayAUTOPHOU
paboTHI, 4

O0beMm
CaMOCTOSI-
TEIbHOU
paboThl, 4

HpaKTI/I‘IeCKI/Ie 3aHATHUA

Teopus
BEPOSATHOCTEMN

Tema 1. [Ipeamer Teopun BEpOSTHOCTEH.
Knaccudukanus coObrtuii. Anredpa
COOBITHH. DIEMEHTBI KOMOMHATOPUKH.

0,5

Tema 2. AKCHOMBI TEOPUU BEPOATHOCTEIA.
Krnaccuueckoe ornpeneneHne BepoOsITHOCTH.

0,5

Tema 3. ['eomeTpuyeckas u
CTaTHUCTUYECKAsi BEPOSTHOCTb.

Tewma 4. Teopembl CIOKEHUS U
YMHOXEHUS. BeposSTHOCTh HACTYIUICHHS
XOTS OBI OJTHOTO COOBITHSI.

Tema 5. @opMybl IOJTHOM BEPOSATHOCTH,
baiieca, bepuynnu, [lyaccona.
HauBeposiTHeliee 4nciio NosiBICHUN
coObITus. JlokanbHas U HHTErpaIbHas
teopemsl Jlannaca.

Tema 6. @yHKUUA pacTpeie/ieHUs U ee
cBoMcTBa. JluCKpeTHas ciydanHas
BEJIMYMHA, pAJl pacipenencHus. Yucnossle
XapaKTEPUCTUKU TUCKPETHBIX CIyYailHBIX
Benn4uH. [IpuMeps! 3aK0HOB
pacpeneeHui.

Tewma 7. HenpepsiBHas cirydaitHas
BEJIMYMHA, TNIOTHOCTb PACIPECIICHUS U €€
CBOMCTBA. YHCIIOBBIE XapaKTEPUCTUKHU
HENPEPBIBHBIX CIyYailHbIX BEJIUYHUH.
ITprMepsrl 3aKOHOB pacnpeAeIeHUH.

Tema 8. MHoromepHas ciyvaitHast
BeIn4YnHa. He3aBUCUMOCTD CIly4aiiHBIX
BEIINYMH.

Tema 9. @yHKIMM OT CIyYalHBIX BEJINYHUH.
IIpenenbHBIE TEOPEMBI TEOPUH
BEPOSITHOCTEH, 3aKOH OOJIBIINX YHCEN.

MareMmaTudeckas
CTaTUCTHUKA

Tema 10. OcHOBHBIE 33JJa4H U TIOHATUS
MaTeMaTU4YecKor cTaTUCTUKU. [loauron u
rucrtorpaMmma. YucnoBble XapaKTepUCTUKHI
reHepabHON U BBIOOPOYHOM
COBOKYITHOCTEH.

0,5




0O0beM

Ob6beMm
pa3 | Pasnmen (Momynb) . | camocros-
Tema ayAUTOPHOU .
ne JUCIUTIAHBI TEIbHON
paboTHI, 4
na paboThl, 4
Tema 11. CraTucTrueCKO€E OIIEHUBAHUE
apaMeTpPOB paclpeleIeHus: TOUSUHbIe
OIICHKH (METOJIbI MOMEHTOB U
MaKCHUMaJIbHOTO TPaBAONOI00MS) 0 2
Tema 12. HTEpBalIbHbIE OLIEHKH.
Pacnpenenenus [Tupcona, CThrogeHTa,
®dumepa - CHenexkopa. [loctpoenue
JIOBEPUTENbHBIX HHTEPBAJIOB MPHU
HOPMAaJIbHOM pacipeie/ICHUN. 0,5 2
Tema 13. CratucTruecKue TUImoTe3bl:
BUJIBI 1 METOJIBI TPOBEPKHU.
[TapameTpuueckue runoTe3bl. 1 2
Tema 14. Hemapamerpuueckue runoTe3bl.
Kpurepuii cornacusi, Konmoroposa. 0 4
Tema 15. KoaddumueHnt koppensuu.
YpaBHEHHE PErPECCHH. 0 4,5
6 46,5
PyGesxHbIi (TEKyIIHiA) ¥ NTOTOBBII
KOHTPOJIb
Teopus
1 | BeposiTHOCTEH KonrponsHas pabora 1,35 (KA) 0
Marematnueckas
2 | cratucTuka KonTponbhas pabota 1,4 (KA) 0
IToaroroBka u
aTTecTanus B HToroBoe TecTupoBaHUe
MEePHOJI CECCUU 0 6,75
2,75 6,75
| Beero 14,75 93,25

3. COAEP) KAHUE JUCHHUIIJIMHBI U YKA3ZAHMUS 110 U3YUYEHUTIO

PA3JIEJ 1. TEOPUSI BEPOSITHOCTEM

Tema 1.1 OcHOBHBbIE IOHATHSA TEOPUH BEPOSITHOCTEH

HepelleHb usyuaembslx 60npocos

9J’I€M€HTapHBIC CBCACHUA N3 TCOPHU MHOKCCTB (HOHSITI/Ie MHO>KECTBA,

o0beIMHEHUE, TIEpeceUeHuE, T0MOTHEHHEe MHOXKeCTB). CiyuaiiHoe coObITHe. Anredpa
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coOpiTuii. COBMECTHBIE U HECOBMECTHBIE, 3aBHUCHMbBIE U HE3aBUCUMBIE COOBITHS.
[Monnas rpymma coObituid.  Axcuomatuka Koamoroposal.  BepositHocTHOE
mpocTpancTBO. ONBIT ¢ KOHEYHBIM 4YHUCIOM HCX0A0B. Kiaccuyeckoe ompenencHue
BepoaTHOCTH. HemocpeacTBeHHblil mojacueT BeposiTHOCTel. Cxema BbIOOpa ¢
BO3BpalleHHEM U 0€3 BO3BpalleHHs NIEMEHTOB. YacToTa WM CTaTUCTHYECKAs
BEPOATHOCTh  COOBITHS. ['eomeTpuueckass BEpOSTHOCTh. AKCHOMBI  TEOPHH
BEPOSITHOCTEN U UX CIIEICTBU.

Memoouueckue yxazanusi

Teopus BeposSTHOCTEH, KaK 1 MHOTHE JIpyTHe MaTeMaTUYECKHUE IUCIUIIIMHBIL, B
CBOECH OCHOBE MMEET TEOPUIO MHOXECTB, B CBA3U C 3TUM BaM CIEAyeT MOBTOPUTH
COOTBETCTBYIOIIIME pa3/ieiabl MATEMATHUKHU, KOTOPbIEC U3yUYalIUCh paHEe.

OcHoBoIoOararomyM TOHATHEM TEOPUU BEPOATHOCTEH SBISETCS TOHSITHE
ciayyaiiHOro coObiTusi. JlaiiTe omnpeneneHusl IEMEHTaApHOMY COOBITHIO (MCXOIY),
JIOCTOBEPHOMY ¥  HEBO3MOXXHOMY  COOBITHIO, MHOXKECTBY  (IIPOCTPAHCTBY)
AJIeMEHTapHbIX MCX070B. Creayer ysCHUTbh, YTO JIF0OOe cliydyailHOE COOBITHE €CTh
MMOAMHOKECTBO MHOECTBAa JJIEMEHTAapHBIX MCXOJOB. PaccMmorpute mpocThie
npuMepbl ¢ OpOCaHMEM WTPaIbHOTO KyOMKa M H3BICYCHUEM KapT U3 KOJOBI.
PaccmoTpuTe MOHATHE COBMECTHBIX U HECOBMECTHBIX COObITUM. HarnsaHbiM siBJIsIETCS
WJUTIOCTPALIMS COOBITHI ¢ TOMOILBIO KpyroB Jiiepa. JlaiiTe onpeaesieHne CyMMBbl U
MPOU3BEACHUS COOBITHIA.

CoBpeMeHHass T€OpUsi BEPOATHOCTEW OINEPUPYET MOHSITUEM BEPOATHOCTHOE
MPOCTPAHCTBO. [[J1s MOCTPOCHUS ITOr0 MOHATHS MOTpedyeTcs pazodpaThes ¢ Ooiee
CJIO)KHBIM MaTeMaTH4YeCKUM 00BEKTOM — G-anreopa.

! Konmoropos Anapeit Huxonaesuu (12 (25) anpens 1903, Tam60B — 20 okTsa6ps 1987,
MockBa) — BBIJAIONMIUNACS COBETCKUI MaTeMaTHK, OJIMH U3 KPYIMHEUIuX MmateMaTukoB XX B. OuH
U3 OCHOBOIIOJIOXXHHKOB COBPEMEHHOW Teopuu BeposTHocTed. VM momydeHsl (yHIaMeHTaIbHBIC
pe3yabTaThl B TOMOJIOTHUN, TEOMETPUH, MATEMAaTUUECKON JIOTHKE, KITACCUIECKON MEXaHHUKE, TCOPUH
TypOyJIE€HTHOCTH, TEOPUH CIIO)KHOCTH aJITOPUTMOB, TEOPUU MHPOPMAITUH, TEOPUU PYHKIIHIA, TEOPHH
TPUTOHOMETPUYECKUX PSATOB, TEOPUU MEPHI, TEOPHH TPHUOIMKEHUS (YHKIIUNA, TEOPUH MHOXKECTB,
Teopun U depeHIaTbHbIX YpaBHEHHM, TEOpUU TUHAMHYECKHX CHUCTEM, (YHKIIMOHATHLHOM
aHaJlu3e U B psje Apyrux oOnacTeld MaTeMaTHUKU U €€ MPUIIOKEHU. ABTOp HOBaTOPCKUX paboT 1o
¢bunocopum, UCTOPUHU, METOJOJOTHH U MIPETIOJABAHIIO MATEMATHKH.
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c-anreOpa — 3TO COBOKYIHOCTb HEKOTOPOTO MHOXECTBA U OIEpaluil Haj
AJIEMEHTaMH 3TOT0 MHOXECTBA, TaKasl, YTO ONEPalMy 3aMKHYTBI OTHOCHTEIIBHO 3TOIO
MHOkeCTBa. KOHKpeTHU3upyem 3T0 NOHATHE JIs1 TEOPUU BEPOSITHOCTEM.

HanuMm omnpenenenne c-ajiredpa COObITUN X — 3TO COBOKYITHOCTh MHOKECTBA
BCEX MOJMHOXECTB MPOCTPAHCTBA 3JIEMEHTAPHBIX MCXOJOB M 3aJaHHBIX ONEPALMA
CIIOKEHHS U YMHOKeHUs1 coObIThH. [lokaxkuTe, 94TO TOCTOBEPHOE {2 M HEBO3MOXKHOE
COOBITHS COZIEPIKATHCA B 2.

BBITOBBIM IOHMMaHUEM BEPOSTHOCTU COOBITHS SIBJISIETCS CTEIIEHb YBEPEHHOCTH
B TOM, YTO COOBITHE IPOU30IAET WIN HE MpOU30iAeT. bosee cTporo BeposITHOCTD
OIIPENENSETCS Yepe3 CUCTEMY aKCHOM KaK Mepa Ha BEPOSTHOCTHOM IIPOCTPAHCTBE.

Axkcuomatuka KommoropoBa. BeposTHOCTBIO — (BEPOATHOCTHON  MeEpOi)
Ha3bIBAIOT YUCIOBYIO (DYHKIIHIO, 3aJJaHHYIO Ha G-alredpe coObITHH X, TaKyIO YTO:

1. P(A) > 1.

2.P() =1.

3. Jlms moObIXx HecOoBMeCTHBIX coObiTuii A m B copasemmuBo P(A + B) =
P(A) + P(B)

BeposATHOCTHBIM IIPOCTPAHCTBOM HAa3bIBAIOT COBOKYIIHOCTH IIPOCTPAaHCTBA
DIIEMEHTAPHBIX UCXOJI0B, alTeOphbl COOBITUH 1 BepOTHOCTHOU Mepel — (Q, X, P).

Jlanee ciieqyet pacCMOTPETh YaCTHBIE CIIy4au 3aJJaHusl BEPOSTHOCTHBIX MEP —
KJIACCUYECKYIO0, TE€OMETPUYECKYI0 M CTAaTUCTUYECKYIO BepOSTHOCTU. O0s3aTeabHO
NpUBEINUTE IPUMEPHI TUIIOBBIX 3aa4. Y sICHUTE OOIIHOCTD 3a/1a4 JJIsl OJTHUX U TeX JKe
BEPOSITHOCTHBIX NMPOCTPaHCTB. [lokakuTe, 4TO, HAIPUMEDP, 3a/1a4U «HA KIIACCUYECKYIO
BEPOSITHOCTH» SKBUBAJIEHTHBI 3a/1a4aM IIPO U3BJIECUYECHHE LIBETHBIX IIAPOB U3 YPHBI.

3aBepiias U3y4eHHe ITON TEMBI CelyeT yOeTUThCs, UYTO Bbl MOXKETE JaBaTh BCE
yKa3aHHbIE BBILIE OMNPEAENICHUS W TMPUBOJUTH WIUIIOCTPATUBHBIE NPHUMEPHI «HU3
KU3HW». B KadecTBe mpeameTa MOKHO BBIOMpAaTh OpocaHWe UIpajbHBIX KyOHKOB,
M3BJICUECHUE KapT U3 KOJIOABI UJIH IIaPOB U3 YPHBI.

Pexomenoyemasn numepamypa no meme

[1]rn. 1, [6] rm. 1-2.

KOHmpO]Zbele 60NnpOCyHI

1. Yro Ha3pIBAlOT CYMMOM CIIy4allHBIX COOBITHI? MPOM3BEICHUEM CIy4YalHbIX
COOBITHI?
2. Kaxk nnTepnperupoBaTh AOMOTHEHUE CIIYIaAHOTO COOBITUS 110 €27

w

[ToxaxkuTe, 4TO AJI CTy4alHBIX COOBITHI CIIpaBEIMBRI 3aKOHBI e MopraHa.
4. Yrto 03HaYaeT 3aMKHYTOCTh MHO>KECTBAa OTHOCUTEIHLHO HEKOTOPO orepanuu?
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5. TlpowmmocTpupyiiTe C TOMOIBIO KPYTOB Diijiepa COBMECTHBIE 1 HECOBMECTHBIE
COOBITHSI.

6. Uro Takoe kiaccuueckass BeposTHOCTH? [lokakuTe, 4TO sl KIACCUYECKOMN
BEPOSATHOCTH CHpaBEINBEI akcuoMbl KosMoroposa.

7. B yem omnuuus knaccuueckou u ceomempudeckou eepoamuocmeu? Kaxue
Mepbl  MHOJMCeCm8  UCHOAL3VIOMCS Ol GbIYUCTEHUS.  2e0OMEempPUlecKoul
sepoamuocmu? Obobwume c6oll omeem Ha N-mepHovle NPOCMPAHCMEA.

Tema 1.2 OcHOBHBIE TEOpPEeMbI
Ilepeuenv uzyuaemvix 6onpocos

Teopema CHOKEHUS W YMHOXKEHUS BEPOSATHOCTEH. YCIOBHAs BEPOATHOCTH
coobiTusl. HezaBucumocTs coobiTHil. @opMyria moaHo# BepositTHocTU. TeopeMa baiieca
(popmyna baiieca). He3aBucnumele UCIIBITaHUS. ®opmyiia bepuynu.
HawngeposiTHelnee ynciio ycnexoB B cxeMme bepHysum. JlokaneHas U MHTErpajibHAS
npenesbHbie TeopeMbl. Teopema Ilyaccona.

Memoouueckue ykazanusi

[Tocne Toro kak Mbl U3y4nJIU 0a30BbIC TOHITHS, AKCHOMBI U CBOMCTBA MOYKHO
MepexouTh K (OPMYJIUPOBAHUIO OCHOBHBIX TE€OPEM, KOTOPBIE W3 HUX CIEAYIOT.
JIoKa)XuTe TEOPEMBI O CIIOKEHUU U YMHOKEHUU BEPOSITHOCTEM.

JlaliTe ompenelieHHEe 3aBUCUMBIM M HE3aBHUCUMBIM COOBITHUSM, YCJIOBHOM
BepoATHOCTU. [lokaxkuTe, 4YTO YCJIOBHAsg BEPOSITHOCTH YJIOBIIETBOPSIET aKCHOMAam
Konmoroposa. Kak dbopmymnmupyercs TeopeMa o0 NMPOU3BEACHUE BEPOSTHOCTEH IS
3aBHCHMBIX COOBITHI?

VYnenute 10CTaTOYHO BpEMEHH I pa3doopa GopMysibl TOJHON BEPOSTHOCTH U
CBSI3aHHOU ¢ HeMl opmyroit baiteca.

B mponomkenue Tembl pazdepuTe J10Ka3aTeNbCTBA U MPUMEPHI MPUMEHEHHUS
cxeMbl bepHymM, JOKaJlbHOM WM WHTETPAIBHOM TMpeaeNibHBIX TeopeM MyaBpa-
Jlarutaca, Teopemsl Ilyaccona.

Pekomeﬂdyemaﬂ Jdumepamypa no meme

[1] rm. 1-5, [6] . 3.

KOHmpO]Zbele 60NpPOCyHI

1. Maiite popMynrpoBKH Bce 0003HAYEHHBIX B TeMe 1.2 TeopeM.

2. TlpuBeauTe mpuMephl 3aBUCUMBIX M HE3aBUCHUMBIX COOBITHM.

3. Kak cBs13aHBI IOHATHS «COBMECTHBIE» U «3aBUCUMBIE COOBITHS?

4. Kak BBIYHCIUTH BEPOATHOCTh CYMMBI JIBYX HECOBMECTHBIX COOBITHIA?
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Tema 1.3 Cayuaiinbie BeJJUYHHBI
llepeuenv uzyuaemvix 6onpocos

[Tonsitue ciywyaiHOW BenuuuHbl. OYHKIMSA pacnpenesieHus CIIy4alhHOU
BEJINYMHBI U €€ CBOWCTBA. [[MCKpETHBIE M HENPEPBIBHBIE CIy4YaliHbIE BEJIWYWHBI.
[ImoTHOCTE pacnpeneneHuss HENPEPbIBHOM CIy4YalHOW BEJIWYMHBI U €€ CBOWCTBA.
bunommnansHoe pacnpenenenue. Pacnpenenenue Ilyaccona. ['eomerpuueckoe
pacupeneneHue. PaBHoOMEpHOE pacipenesieHne. DKCIIOHEHINAIbHOE PacpeIeIeHHE.
Hopmansnoe pacnpenenenue. Pacnipenenenue BeitOynna. ['amma-pacripenencHue.
Pacnipenenenne xu-kBaapar. YuCIOBbIE XapaKTEPUCTUKH CIIYYaHBIX BEJIUYUH U UX
CBOMCTBa: MaTeMaTudeckoe oxuaanue, nucnepens, CKO, Moga, mequana, HadalbHbIC
Y LEHTPAJIbHBIE MOMEHTHI BBICIIMX MOPSAIKOB. [IOHATHE MHOrOMEpPHOM CIydaiiHOU
BenuuuHbl. CoBmecTHas (QyHKUMsS pacrnpeaeneHus. HesaBucumble ciyyaiiHble
BEJIMYMHBI. MHOIOMEPHOE HOpPMalbHOE pacnpeneneHre. @OyHKIMU CIyYalHbBIX
BEJINYHH.

Memoouueckue ykazanusi

JlanHast TeMa SBISETCS JOCTaTOYHO OOBEMHOW U TOTpeOyeTr OoJbLIon
CaMOCTOSITENIbHON pa0oThl. TpaJWLMOHHO HAyaTh CIAEAYET C M3YyYEHUS OCHOBHBIX
onpeneneHuii M TNOHATHN. YeTko yscHUTE NOHATHS (YHKUHMH paclpeaesieHus.
W3BecTHas (pyHKUHUSA paclpeeneHus MO3BOJSET MOMYyUYUTh JII00YI0 MH(DOpMALUIO O
CIIy4allHOW BEJIMYMHE, I03TOMY BCE YCUJIUS MATEMATUYECKON CTATUCTUKH, O KOTOPOU
MOMJIET peub Jaiblie, CBS3aHbl HAXOKICHUEM UMEHHO (DYHKIUU paclpeaeseHUs Win
XOTsl Obl YCTAaHOBJICHUEM OT/AEIBHBIX €€ CBOMCTB. CilydaliHble BEIMUMHBI JAEATCS HA
JVCKPETHBIE U HENPEPBIBHBIC. {151 MUCKPETHOW CIIy4YalHOW BEJIMYHUHBI PACCMOTPUTE
IIOHATHE 3aKOHA PACIPEIEIICHUs], KAK COOTBETCTBUS 3HAYECHUS CIIy4YaHHOW BEIUYUHBI
BEPOSATHOCTH TOSIBJICHHUS OTOTO 3HaudeHWs. [l HenpeppIBHOM — IUIOTHOCTH
pacnpeneneHus.  PaccMoTpuTe — cBOMcTBA  OMHOMMAIBHOIO  paclpesesieHue,
pactipenenenus IlyaccoHa, TreoMETpHYECKOTO pACHPENEIICHHS, PABHOMEPHOTO
pacrpeneneHus, SKCIIOHEHIMAIIBHOTO PaCIpeeIeHUsl, HOPMaJIbHOTO PacCIpeaciICHUs,
pacnpezenenus BeitOymna, ramma-pacnpenielieHue M paclpeaesieHue XHU-KBajpar.
CocraBpTe TaONMIly CBOWCTB paclpeleleHui, 3apucyidTe Tpaduku, ecid 3To
BO3MOXXHO, (DYHKIIMHU pacIpenesieH!s] U IUIOTHOCTU paclpeAesieHus JUIsl pa3iIudyHbIX
napameTpoB. Ocoboe BHUMaHUE YIEIUTEe HOPMAIbHOMY pacipeeIeHHIO.

VsacHUB noHATHE (DYHKIMU paclpeiesieHus MeperieM K U3YYEHUIO0 YUCIOBBIX
XapaKTEepUCTUK CIOydalHbIX BenuuuH. llenecooOpa3sHo pacueTHbie (HOPMYJIbI
XapaKTEPUCTHK U3y4aTh MApAJIIEIBHO JJIS1 IUCKPETHBIX U HEMPEPBIBHBIX CIIyYaWHBIX
BenuunH. OOpaTtuTe BHUMAaHUE, 4YTO 3a4acTyl0 MapaMeTpaMu pacHpeaeeHui
ABJISIIOTCS. MMEHHO 3HAYEHUs YHCIOBBIX XApaKTEPUCTUK. Bam HYXHO 3HaTh
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CJIEIYIOIME YUCIIOBbIE XapAKTEPUCTUKU U UX CBOMCTBA: MATEMATUYECKOE OXKUIAHUE,
mucnepcusi, CKO, woga, wmenumana. Paccmorpure 0000IIEHHE  YHUCIOBBIX
XapaKTEPUCTUK — LIEHTPAIBbHBIE U HAYAJIBHBIE MOMEHTBI BBICIIMX ITOPSAIKOB.

Jlo cux mop MBI MMENM JENO0 C OJHOMEPHOW CIy4YalHOM BEIMYMHOM, HO
3a4acTyl0 Ha IPAKTHUKE CIIy4alHbIE BEJIMYHMHBI MHOTOMEpHBI. Jlanee mepexoaum K
0000IIeHNI0 — MHOTOMEPHBIM CJIy4alHbIM BenuuwHaMm. Jlaiite ompeneneHue
MHOTOMEpPHOM CIIlydallHOM BEJIMYMHE U COBMECTHOM (YHKUMHU pacrnpeaesieHusl.
OTaesbHO N3y4UTE MHOTOMEPHOE HOPMAJIBHOE PACTIPEECIICHUE.

Ha npakThke npuaeTcss CTOJKHYTbCS C MOHATHEM (QYHKIUS CIy4alHON
BEJIMUMHBI, T.€. CIy4ail, KOrJa HEKOTOpas 4MCIIOoBas BEIWYUHA SIBIseTCA (DyHKUUN
(3aBHCHT) OT OHOW MJIM HECKOJIBKUX CIIy4ailHbIX BeJIMUMH. B o0miem ciayyae naHHas
BEJIMYMHA TAKXKE SBIECTCS CIYyYalHOW, IPUYEM 3aKOH PACIPENEIICHUS] 3TOM HOBOM
CIIy4allHOW BEJIMYMHBI 3aBUCUT KaK OT 3aKOHOB PACHPEIEIICHNS ApTYMEHTOB, TaK U OT
CBOMCTB camoll QpyHKIuHU. PaccMoTpute 3aauu HaxOXKACHUs paclpeeeHus TaKoh
BEJIMYHHBI, 3 TAK)KE X YUCIIOBBIX XapaKTEPUCTHK |3, pa3a. 6.7].

Pexomenoyemasn numepamypa no meme

[1] r. 6-8, [6] ra. 4-8.

ROHI’I’IpOJZbele 60NpPOCyHI

1. MaiiTe onpenenenue ciayyaiHoi BennuuHe. Kak cBsi3aHbl clydailHbIE BETUYNHBI
U CIIy4aiiHbie COOBITHS?

2. Jloxaxute CBOMCTBA (YHKIIMU PACIIPEICICHUS.

3. Kak mo u3BecTHOM (pyHKIIMU pacrpeiesieHus HAaWTH BEPOSTHOCTH MOMaaHus
CIIy4YallHOW BEJIMYMHBI B UHTEPBAII?

4, Kak 3Has TUIOTHOCTb paclpeleieHus HalTH BEPOSITHOCTh MOMaJdaHus
CIIy4allHOW BEJIMYMHBI B UHTEPBAII?

5. TlpuBenute mpuMepbl AUCKPETHBIX CITyYalHBIX BETUYHH.

6. IlepeuncnuTe U TOKaXKUTE CBOMCTBA TUIOTHOCTH pacIpeeICHUS.

7. Kak 1o W3BeCTHOM TUJIOTHOCTH  paclpeiesieHuss HaWTh  QyHKIHUIO

pacrpeneneHus?

8. [aiiTe xapakTepuCTUKy PaBHOMEPHOMY 3aKOHY pacmpenesieHus (II0THOCTh
pacupeneneHus,  (QYHKUUS  paCMpEAeNiCeHHs,  OCHOBHBbIE  YHCIIOBBIC
XapaKTEPUCTHUKH ).

9. JlaiiTe XapaKTepUCTUKY HOpPMaJbHOMY 3aKOHY pacrpeiaesneHus (MIOTHOCTh
pacnpeznenenusi,  (YHKUUS  pacOpelesieHus,  OCHOBHbIE  YHCJIOBbBIE
XapaKTEPUCTHUKH).
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10.Yto takoe dyukiusa Jlamnaca? Kak nmo tabnuie 3nauenuit pynkuuu Jlarmmaca
y3HATh BEPOSITHOCTh NOMAIaHUsI HOPMAJIbHOM CIIy4aitHO BETUYMHBI B 33JaHHBIH
WHTEpBa?

11.Jaiite onpeaeneHue N-MEepHOU CiiydyaliHON BEJIMUYUHE.

12.laiiTe onpeaeieHne COBMECTHON (DYHKIIMH pacIpeIeICHuU.

13.Yto Takoe GyHKIUS CTydailHON BETUIHHBI?

14 Kak HaiiTu QyHKIusl pacnpeneneHuss PyHKIMUA OT HEMPEPbIBHOM ClydaitHON
BEJINYMHBI?

15.Kak nalitu dyHKIua pacnpeneneHuss GyHKIMU OT JUCKPETHOW ClydaHOM
BEJINYMHBI?

Tema 1.4 [IpeneabHbie TeOpeMbl

llepeuens uzyuyaemvix 6onpocos

[TocnenoBarenbHOCTH CIIy4ailHbIX BEJINYMH. CxomumocThb
MOCJIEeI0OBAaTEIbHOCTH. (CXOAMMOCTh «IIOYTH HABEPHOE», IO BEPOATHOCTH, B
cpenHekBagpaTuyHOM. (CXoauMocTh (PYyHKUIMH pacnpeaeneHus. HepaBeHcTBa
UYeoOpiméBa. 3akoH Oonbpinux uyucen B dopme UYeoOwiméa, B ¢dopme bepHysm.
LlenTpanbHas npenenbHas Teopema.

Memoouueckue yrazanusi

3aBepiasi U3y4yeHUE TEOPUHU BEPOSITHOCTEH, Mbl 0OpaTUMCS K Ba)XHOW IpyImie
TEOpEM, Ha3bIBAEMBIM TMPEEIbHBIMU. DTU TEOPEMBI SIBISIOTCS CBOCOOPA3HBIM MOCTOM
MEXIy TEOpHel BEpOSITHOCTEH U MaTeMaTUYECKOM CTaTUCTUKOM, OOBSCHSIS
npeeabHOE OBEEHNE OTHOCUTEIBHON YaCTOThI COOBITHIA.

JlaiiTe onpeneneHue mMocae0BaTENbHOCTH CIIyYalHbIX BEJIMYUH U PACCMOTPUTE
OCHOBHBIE THUIIBI CXOAUMOCTH: CXOAUMOCTb «IIOYTH HABEPHOE», CXOIUMOCTH II0
BEPOSITHOCTH, CXOAMMOCTb B CpPEIHEM KBaJpaTM4YHOM. PaccMoTpuTe CXOIMMOCTH
nocieaoBaTeapHOCTEN (PYHKIMI pacnpeneneHus. PaccMoTpuTe mpuMepsl.

Jlanee mepexoauTe K M3Y4YEHUIO 3aKkoHa Ooibmmx yucen. [IpenBapurenbHo
paccMOTpUTE C JI0KA3aTeJIbCTBOM IEPBOE M BTOpoe HepaBeHcTBa YeOwiména. [laiite
OTIPENICJICHUE 3aKOHY OOJIBIIMX YHCE, KaK KPUTEPHUs YCTOMYHUBOCTH CPEAHUX
apu(PMETUIECKUX CIIYYalHBIX BEIMYUH. YSCHUTE €ro MPaKTUYECKUA CMBICH,
3aKJIFOYAIOUIMKCS B TOM, YTO MPU IMPEACIbHOM POCTE YMCJAa UCIBITAHUN CPEOHUE
apu(pMeTHIECKUEe CITyJallHbIX BEJTMYUH BEyT ce0s1 KaK HeCITydyalHbIe M COBIAJAIOT CO
CBOMMU CPEIHUMHU 3HAYCHUSIMH.

ChopmynupyiiTe TeOpEeMBI: 3aKOH 00JIbIITNX yncel B popme UeOriméRa 1 3aKoH
6osbiux yucen B hopme bepHysiu. BTopoil sBiseTcss 4aCTHBIM CiIy4aeM MepBOro.
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[Tepexonute K (GOpMYIMPOBAHUIO LEHTPAIbHONW NPENEIbHON TEOpEMbI. OJTa
TEOpeMa UIpPaeT BAXKHYIO IPAKTUYECKYIO pPOJb, OOOCHOBBIBAas MCIIOIb30BaHUE
HOPMAaJIBHOTO 3aKOHA pacIlpeleeHus JUIsl MOJAEIMPOBAHUS PA3JIMYHOTIO BHUIA IIIyMOB
Y TOTPEIIHOCTEN, KAK CYMMapHOI'O pe3ysbTaTa BO3ACHCTBUSA OOJBIIOr0 KOJIMYECTBA
ciydaiHbIX (hakTopoB. B 3aBeprieHnn chopMynupyiTe HHTETPAIBHYIO TEOpEMY
Myaspa — Jlamutaca.

HecmoTpss Ha HEOO0S3aTeNbHOCTh PACCMOTPEHUS MOAPOOHBIX J0KA3aTENIbCTB
TEOPEM B PaMKax JaHHOI'O Kypca, TEM HE MEHee JUIsl CTYACHTOB, IPETCHAYIOIUX Ha
[IOJIyYEHHE BBICOKMX OLICHOK, M3yYEHHE J10Ka3aTeJIbCTB PEKOMEHIYETCS, TaK Kak
MIO3BOJISIET IOHATHh MEXaHU3MbI C(HOPMYJIMPOBAHHBIX 3aKOHOB.

Pexomenoyemas numepamypa no meme

[6] r. 9.

KOHWlpOJZbele 80NpPocCyl

1. JlaiiTe onpeneneHre OCHOBHBIM THIIAM CXOJUMOCTU. B uem ux otnuuue?

2. Chopmynupyiite mepBoe u BTOpoe HepaBeHcTBa YeObiméBa. IlpuBenute
MIPUMEDPBL.

3. IlpuBeanTte reoMeTPUUECKYIO0 HHTEPIPETAIINIO IEPBOTO U BTOPOT'O HEPABEHCTB
YeOb1méBa.

PA3JIEJI 2. MATEMATHUYECKASA CTATUCTUKA

Tema 2.1 OcCHOBHBIC NOHATHA MATEMATHYECKON CTATUCTUKH

HepeueHb uzyuaemosvlx 60npocoe

[Ipeamer wmaTemMaTH4EeCKOW CTaTUCTHKUA. [eHepanbHas u  BBIOOpOYHAsS
COBOKYMHOCTU. BriOOpKa, 00beM BBIOOPKHU.

Memoouueckue ykazanusi

[lepexons K W3Y4YEHHIO MaTEeMaTHYECKOW CTATUCTUKH, CIEAyeT OOpaTUTh
BHUMAaHHE Ha INpEAMET JTAHHOW HAyKH — HM3yYEHHME CBOWCTB CIyYalHBIX BEIUYMH,
MOJIy4aeMbIX IO pe3yJIbTaTaM dKCIIEpUMEHTAIbHBIX HccaeaoBanuil. CienyeT ele pas
MIPOAHAIN3UPOBATh CHUTYAalIMI0 NPOBEACHUS JKCIIEPUMEHTA M YSICHUTHh Pa3JIAYUs
MIPEIMETOB TEOPUHU BEPOSAITHOCTEH M MaTeMaTU4eCKON CTAaTUCTHKH.
OCHOBOIOJIO)KHUKAMM MAaTEMaTUYECKOW CTAaTUCTHKM KakK HaykKu sBISItOTCS .
bepnymm, II. Jlamumac, K. IlupcoH, nanpHenmee pa3BUTHE MaTeMaTUYECKas
craTucTuka Hamuia B padbortax I'. Kpamep, P. ®umepa, FO. Heitmana, cymiecTBeHHBIHM
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BKJIaJ BHeciW Hamu cootedyecTBeHHUKH — I[I.JI. UYeOwpimés, A. M. JlanyHoB,
A. H. KoamMoropos u ap.

Janee paiite omnpeneneHue reHepabHON W BRIOOPOYHOM COBOKYMHOCTH. [loa
BBIOOPKOH Jasiee OyIeT MOHUMATh MTOCIIEI0OBATEILHOCTh OJMHAKOBO PACIIPEICIICHHBIX
CIyYallHbIX BEJIMYMH, PACIPEICIICHUE KOTOPBIX COBNAAAET C TIE€HEPAIbHOU
COBOKYITHOCTBIO.

Pexomenoyemas numepamypa no meme

[1] rm. 15, [7] ro. 1.

Konmponvnuvie eonpocut

1. ChopmynupyiiTe OCHOBHBIE 3a/1a4d MAaTEMATUUECKON CTaTUCTUKH.

2. YTto Takoe TeHepasibHas U BEIOOPOYHAS COBOKYITHOCTH?

3. [IpuBenure  mpuMepbl  MNPaKTUYECKUX  MOpoOJeM, MHPUBOIALNIMX K
CTaTUCTUYECKUM 3a7a4aM.

Tema 2.2 CraTucTHYeCKOE OLICHMBAHUE IAPAMETPOB pacipeaeseHust

Hepeqeﬂb uszydaembsplx 60npocoes.

OHpCIIeJIGHI/IG OICHKH ITapaMCTpa pacCIpCaCiaCHusAd, CBOMCTBA OLICHOK, TOYCYHOC
OLICHHUBAHHC, MCTOJ MOMCHTOB, MCTOJ MaKCUMAaJIbHOTI'O HpaBI[OHOI[OGI/IH,
HHTCPBAJIbHOC OLICHUBAHUC.

Memoouueckue ykazauus K u3y4eHuro

[lepexonst K M3YYEHUIO NAHHOW TEMbI, CIEAYyET BCIIOMHHUTH TAKUE IMOHATHS
TEOPHUH BEPOSTHOCTEH KaK (DYHKITUS pacIpeielieHUe M YUCIIOBbIE XapaKTEPUCTUKHU:
MaTeMaTUYECKOE OXUJAHUE, OUCIIEpCUs, MOJa, MEIWaHa, aCUMMETpHs, HDKCIIECC,
LHEHTPAJIBHBIA U HAYAJIbHBIA MOMEHTHI.

[anee maiite onpeaeneHre TOUEUHOM OIIEHKE MapaMeTPOB PACIIPEICICHUS.

[Tox onieHKOM clielyeT MOHUMAaTh HEKOTOPYIO (YHKLHIO OT 3HAYEHUH BBIOOPKH,
KOTOpasi B HEKOTOPOM CMbICJIE NpUOIMKAeT peallbHOe 3HadYeHHe IapameTpa
reHepallbHOM COBOKYMHOCTU. Crnefayer ysICHUTh, 4YTO Jt00as OIeHKa, Oyaydu
GyHKIMEH OT ciaydyalHOW BBIOOPKHM — €CTh CIydaifHas BEJIWYHMHA, MMOATOMY, KaK U
mo0asi cllydaifHash BEJIWYWHA, OIICHKa HMEET CBOM 3aKOH pachpeneiieHus W
COOTBETCTBYIOIIME YHCIIOBbIE XapaKTEPUCTHUKU. PaccMOTpUTE OCHOBHBIE CBOICTBA
TOYEYHBIX OI[EHOK: CMEIIEHHOCTb, COCTOSITEIbHOCTD, 3()(PEKTUBHOCTB.

PaccMoTpuTe  10Ka3aTeNbCTBO ~ HECMEIIEHHOCTH,  COCTOSITEIBHOCTH |
s pekTuBHOCTH  BBIOOpOUHOTO  cpeaHero. IlokaxkuTe, YTO pacnpeacieHue
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BbIOOPOYHOIO CpPEJHEro TMOJUMHSAETCS HOpMajdbHOMY 3akoHy. llepexonure k
U3YyYEHUIO CBOWCTB BBIOOPOUHOM M HCHpaBieHHOM aucnepcuu. [lokaxute, uTO
BBIOOpPOYHAsl JUCHEpPCUST — CMEIIEHHAs COCTOATENbHAs OIEHKAa JUCIEPCUU
rE€HEPaIbHON COBOKYITHOCTH.

B cratuctuke pa3paboTaHO JOCTATOYHO OOJIBIIOE KOJWYECTBO METOJOB
MOJIy4YeHUS]  TOYEYHBIX OLEHOK, pPACCMOTPUTE METOJ  MOMEHTOB, METOJ]
MaKCHUMaJbHOIO MIPABIONOI00US U METO]I HAUMEHBIIINX KBAJAPATOB.

Meton MmoMeHTOB, npeuioxkeHHbI K. [IupcoHoM, 3akimodaeTcs B ClIEIyONIEM
B OIIPEACIICHUH 3HAYEHUS TOYEYHOM OLEHKM IIyTEM PELICHHS CUCTEMBbI YPAaBHEHH,
HOJyYEHHOU IIyTEM PacCMOTPEHMSI COOTBETCTBYIOIIMX BBIOOPOUYHBIX MOMEHTOB U MX
3aBUCUMOCTH OT OLIEHUBAEMOT0 IapameTpa. PaccMoTpuTe mpumep OLEHKH NTapameTpa
OMHOMMAJIBHOTO paclpeiesieHuss (BEPOATHOCTH «ycClieéXa» B N HE3aBUCUMBIX
MTOBTOPHBIX 3KCIIEPUMEHTAX ).

MeTon MakcMMalnbHOTO MPaBIONOA00Us ObLI IMpensokeHHoM P. duimepom.
Haiitre omnpenenenue ¢QyHKIUM mpasaononodus. Ilpeanonoxum, 4To QyHKUMS
paB10n01001s U3BECTHA C TOYHOCTHIO J0 OLIEHUBAEMOT0 [TapaMeTpa, Tora OLeHKON
MaKCHMaJIbHOTO MpaBaoNo0o0us mapaMeTpa Ha3blBalOT TaKOE€ €ro 3HadeHue, Npu
KOTOpPOM (PYHKIMSI TpaBAONOAoOHs JIOCTUTAeT MaKCUMallbHOE€ 3HaueHue. Ecnu
¢bynkuus npasaonogoOus auddepeHuupyeMa Mo HCKOMOMY MapameTpy, ToO
MaKCUMAaJbHOE 3HAuY€HHUE OYJEeT IOCTUTaTbCsi B COOTBETCTBYIOLIMX KPUTHYECKUX
TOYKAaX.

Jlanee pacCMOTpHM MHTEPBAJIbHOE OLIEHUBAHNE NIapAMETPOB pacnpeaeicHus. B
OTJINYME OT TOUYEYHOT'O 3HAYEHUSI, NHTEPBAJIbHAS OLIEHKA JAET BEPOSITHOCTHYIO OLIEHKY
TOYHOCTH OLICHMBAaHUS HEW3BECTHOIO mapaMerpa. 1T.e. IoiaydaeMas OILeHKa
MPECTABIIACT COOOM HE KOHKPETHOE (BCTIOMHUM — CIy4aifHOE) 3HAY€HHE, a UHTEPBAJl,
B KOTODPBIM OLIEHMBAEMBIM IapaMeTp MOMANAET C 3aJaHHOM BEPOSTHOCTHIO. [laiiTe
onpeaeieHre HWKHEW U BEpXHEH IpaHule MHTEPBAIbHOW OLEHKH, KOA(DPUIMEHTY
noBepusi (HOBEPUTEIBHON BEPOSTHOCTH, YPOBHIO JOBEPUSI).

[TocTpoeHne WMHTEpPBaIbHOM OLIEHKH CBOAMTCS K BBITOJHEHHUIO CIEAYIOLINUX
IIaroB: TIOCTPOCHHE  IIEHTPAJIbHONW  CTAaTUCTUKH C  HW3BECTHOM  (yHKIUEH
pacupeneneHus, HaxXO0XIEHUE COOTBETCTBYIOIIMX KBAHTWJIEH IO HM3BECTHOMY
3HAYEHUIO YPOBHS JOBEPUs, ONpe/ieJIeHuEe HUKHEN U BEpXHEW IpaHUll UHTEPBAJIOB.

PaccMoTpuTe KOHKpPETHBIE MPUMEPHI IMOCTPOCHUS HHTEPBAJIBHBIX OIECHOK,
HarpuMep MapamMeTpa SKCIOHEHLUHUAIBHOTO PpACIpEACNICHHs, MaTeMaTHUYeCKOro
O’KUJIaHUSI HOPMAJIBHOTO pacipeieNIeHUs: TPU U3BECTHOM U HEM3BECTHOM JUCIIEPCHH.

Pekomeﬂdyemaﬂ Jdumepamypa no meme

[1] ra. 16, [7] ro. 2-3.
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Konmponvnuvie onpocut

1. Kakyio O1IeHKYy Ha3bIBalOT HECMEIICHHO, COCTOATENbHOM, 3P PEeKTUBHOMI?

2. B yem oTiMuue TOYEUHON U MHTEPBAILHOM OIICHKHU?

3. B uewm 3akiioyaeTcss METOI MOMEHTOB B IOCTPOCHUHU TOUYEUHOM OIEHKU?

4. Yro Takoe PyHKIIUS MpaBAOIO00us?

5. B yem coctouT MeTon MaKCHMaJIbHOIO NPaBIONOA00US MOCTPOEHUS
TOYEYHON OLIEHKU?

6. Uro Takoe HeHTpaIbHAasl CTATUCTHKA?

7. Kakyio cTaTHUCTHKY HMCHOJIB3YIOT JJIsi IMOCTPOCHHSI MHTEPBAIbHOW OLIEHKH
MaTeMaTHYECKOTO 0KUAAHUS HOPMAJIBHOTO PACIPEACIICHUS IPU U3BECTHON
JTVCIIEPCUN

Tema 2.3 [IpoBepka cTATUCTUYECKUX THIIOTE3

llepeuenv uzyuaemvix 6onpocos

[loHsiTHE CTATUCTUYECKOM TUIOTE3bl, CTATHCTHUYECKUI KpUTEpPUH, OIIUOKH
IIEpBOr0 M BTOpPOro poja, kpurepurd Heiimana — Ilupcona, oTHOIIEHHE
paBI0N0 100U, KpUTEPUI COTIIACHS.

Memoouueckue yrazanusi

[Ipeanonoxum, 4TO Ha OCHOBE HEKOTOPOUM anpruOpHON MH(OpPMAIUU U3BECTHO
3HaUeHUE MapaMeTpa pacHpelesIeHus, WIM BHUJ PacHpelesIeHUs HaOII01aeMbIX
naHHbIX. Ha ocHoBe 3Toil mH(opmanuu (GopMHupyeTcs rumore3a O TOM, YTO 3TO
3HAQYEHUE COBIIAJAeT C TEOPETUYECKUM. Takue TUNOTE3bl  Ha3bIBAIOTCS
CTaTUCTUYECKHMMHM, & COOTBETCTBYIOLLME METObI IIPOBEPKHU CTATUCTUUYECKUX TUIIOTE3
IIO3BOJIAIOT ONPENEIIUTh, MOXKHO JIM JIOBEPATH IOJYYEHHBIM JAaHHBIM U CIIENYET JIU
IIPUHATH BBIABUHYTYIO THIIOTE3A.

OOmas cxemMa MPOBEPKH TMIOTE3 3aKIIOYAETCSI B IOCTPOCHUU HEKOTOPOH
(GYHKIMH — CTATUCTUYECKOTO KPUTEpPHUsl, pacHpele’eHue KOTOPOW HM3BECTHO s
Ciy4as, KOrja rurore3a BepHa. Toraa MOXXKHO ONPENENINTh HEKOTOPOE MHOKECTBO
3HAYECHUN (KPUTUYECKOE MHOXKECTBO) JAHHOI'O KPUTEPHS, BEPOSITHOCTH IOSBIICHUSA
KOTOpPOTO B ClIy4yae, €CJIM TUIOTE3a BEPHA, MAJIOBEPOSTHO M CUHUTATh, YTO €CIIH
3Ha4YEHUE KPUTEPHS NTONALAET B 3TO MHOKECTBO, TO TUIOTE3Y CIEAYET OTBEPTHYTH, B
MIPOTUBHOM CITy4ae MPHUHSATb.

PaccMoTpure cuTyauuu NPUHATHAS HEBEPHOM TMIOTE3bl U OTKa3a OT BEPHOM
TUNOTE3bl, JaiiTe ompeleieHue OmMOKaM TEepBOro W BTOPOro poja u
COOTBETCTBYIOIIMM UM BEPOSATHOCTSIM.
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PaccmoTtpute noapo6Ho kputepuit Helimana — [Tupcona (kputepuii OTHOIICHUS
npasaonoaodus). Paccmorpute mpumep mocTpoeHUs: Hau0oJIee MOIIHOTO KPUTEPHS
IPOBEPKU THUIIOTE3bl O 3HAYCHUM MATEMAaTUYECKOTO OKHUJIAHHWS HOPMAJIBHOTO
pacrpeneneHus U 3Ha4eHus MapaMeTpa SKCIIOHEHIIMAIIBHOTO PACIIPEACIICHUS.

W3yuute Bompoc ompeneraeHus 0o0beMa BEIOOPKH, 00eCIeUNBAIONIYIO 3aJaHHbIC
BEPOSTHOCTH OIIMOOK MIEPBOTO U BTOPOTO POJIA.

PaccMoTpeHHbIE  BBIIIE  METOABI  MPEIIOJAraloT  U3BECTHYIO  (popmy
pacrpeneneHuss TeHEpalbHOM  COBOKYMHOCTH, T.€. THUIOTE3bl  CTPOWJIUCH
OTHOCHUTEJNBHO  MAapaMeTpPOB  M3BECTHOrO  pacopeneneHus.  llepeiimem K
HEMapaMeTPUUECKUM TUIIOTE3AM.

Kpurepnii cornacuss — CTaTUCTUYECKUW KPUTEPUM, NPEIHA3HAYCHHBIX IS
OOHApYX EHUSI PACXOKICHUN MEXKAY TEOPETUUECKOM CTATUCTUYECKOW MOJACNbI0 U
DKCIEPUMEHTAIIBHBIMA JTaHHBIMH, KOTOPBIE IO BEPCHM HCCIIEIOBATENS IO KHBI
OIMCBIBATHCS COOTBETCTBYIOIEH TEOPETUYECKOU MOJIEIIBIO.

Paccmorpute kputepuii Koamoroposa, MpoBepsIIOIUN MPOCTYIO THIOTE3Y O
COBNAJCHUM  HEMPEPHIBHOM  TEOPETHMUECKOW W HIMIOUPHUYECKOr  (yHKUIUN
pactpenenenus. Jlamee nepexoaure K paCCMOTPEHUIO KpUTEPUs COTIacus XU-KBaapar.

3a4acTyl0 BO3HUKAET BOINPOC IIPOBEPKH B3aUMOCBS3M WA B3aMMHOMN
HE3aBUCUMOCTH JIBYX Ha0OpoB naHHbIX. PaccmotpuTe kputepuii CiupmeHa.

Pexomenoyemas numepamypa no meme
[1] rn. 19, [7] ro. 4-5.
Konmponvuwie gonpocul

1. Yrto Ha3bIBAIOT YPOBHEM 3HAYUMOCTH KPUTEpHUs?

N

UTO0 Ha3bIBAIOT MOIIHOCTBIO KPUTEPUS?

3. B cootBercTBUM ¢ Teopemoit Heiimana — Ilupcona kakoil KpuTepuid SBISETCS
HanboJiee MOIIHBIM?

4., Kakumu cBoOWMCTBaMHM 00JaJaeT paHroBbii KOADPUIMEHT KOppensiuu
Cnoupmena?

5. Kakue kputepun Ha3bIBaIOT KPUTEPUSIMU COTIIACHS?

6. B gem 3akmrouaercs kpurepuii Konmoroposa mpoBepku Tumnotes?

Tema 2.4 ®akTOPHBIN U KOPPEJISIIHOHHBIN AaHAJIN3

HepelleHb Uuszyuaembslx 60npocoes.

3amaun KOPPENSIIMOHHOTO, PETPECCHMOHHOTO M JIHCIEPCHOHHOTO aHaIH3a.
Br16opounbiii K03hPHUITMEHT KOpPESAIuN, YpaBHEHUE PETpeccCuu, OaHOPAKTOPHBIN
aHaIM3.
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Memoouueckue yrazanusi

VYcTaHOBIEHHE 3aBUCUMOCTEH MEXIy HAONIOAAEMbIMH JTAHHBIMU SIBJISIETCS
BAKHOW YaCTbI0O HAyKM M WHXXEHEPHOM NPAKTUKW. BbIIEenMM OCHOBHBIE 3a1a4d
JAHHOT'O pa3/ielia: BBIABICHUE HAJTMYUSA B3aUMOCBSI3€d MEKly OTJIEIbHBIMU IPYIIIIaMU
INEPEMEHHBIX  (KOPPENLMOHHBIA  aHalu3), YCTAHOBJIEHUE  AHAJIUTUYECKOU
3aBucuMocTd Bujaa Y=F(X), korna nepeMeHHble HOCAT KOJMYECTBEHHBIN XapaKTep
(perpeccuoHHbIN aHaIN3), aHAIN3 BIUSAHUSA HEKOTOPBIX KAUECTBEHHBIX TapaMeTpoB X
Ha HEKOTOPYIO BeIMYUHY Y (JUCIIEPCUOHHBIN aHAIN3).

BcnomHuTe omnpezneneHue INMOHATHM KOBApHUALMSA W KOPPENSALHNs, IOHITHE
3aBUCHMBIX M HE3aBHCHUMBIX CIy4YalHBIX BEIWYHUH. Jlamee pacCMOTpUTE IOHATHE
KOPPEJSILIMOHHOTO TOJS U KOPPEISUMOHHOW TaOMUIbl, AAaliTe TOUYEUHYIO U
MHTEPBAJIbHYIO OLIEHKY KO3 puIenTa koppesuu. PaccMoTpuTe npuMepsl JaHHBIX
UMEIOLUX pa3Hble 3HA4Y€HUs KOIPPUIMEHTOB KOPPEISALUUU WU HHTEPIPETALHUIO
pEe3yJIbTaTOB.

[amee mnepexomuTe K CHEOYIOMIEH 3aJadye MCCICIOBAHUSA 3aBUCUMOCTEM.
QOYHKIMIO OMUCHIBAIOIIYIO 3aBUCUMOCTbH YCIIOBHOTO CPEIHETO 3HAYEHUs BBIXOJHOU
nepeMeHHO Y OT 3a/laHHbIX (DUKCUPOBAHHBIX 3HAYEHHWI BXOAHBIX MEPEMEHHBIX X
Ha3bIBAIOT (DYHKLIMEW perpeccuu. Y CTaHOBJIEHUE PEAIbHOTO BHJIa JAHHON (yHKUIUU
HE BCErJa BO3MOXHO, IIO3TOMY, KaK IPAaBUJIO OIPAHUYMBAIOTCA HEKOTOPBIM
npuOIMKEHUEM, HalpuMep, JMHEHHbIM. V3yunTe ypaBHEHHE JTUHEHHON perpeccuu.
PaccMoTpuTe  MeTOA ~ HAaMMEHBIIMX  KBaJApaTOB Kak CHOCOO  MOJTy4YEeHMs
KO3((UIMEHTOB ypaBHEHHS IO HMEIOLUIUMCS SKCIEPUMEHTAIbHBIM JITaHHBIM.
PaccmoTpuTe  mpUMEHEHHE ~ PETrPECCMOHHOIO  aHAIW3a B [UIAHUPOBAHMM
AKCIepUMEHTOB. OO030pHO pacCMOTPUTE 3aJady MPOBEPKU aJE€KBATHOCTU MOJEIH
perpeccuu, 3HaYUMMOCTH €€ KO3 (ULIUEHTOB.

B  3aBepumieHuM  M3ydeHHs ~ pas3lena  MaTeMaTH4eCKOW  CTAaTUCTUKHU
II03HAKOMBTECh C 3aJa4aMy JAUCHEPCHOHHOIO aHaiau3a, Kak TIPYIIONW METOOB,
IIO3BOJIAIOIIMM YCTAaHOBUTH HAJIMYWE, HAIIPUMEP BIIMUSAHUS HU3MEHEHUS HEKOTOPOIO
KauyeCTBEHHOTO MapaMeTpa Ha SKCIIEPUMEHTAIIbHBIN OOBEKT.

Pexomendyemas iumepamypa no meme
[1] rn. 20, [7] rn.6-8.
Konmponwuvie sonpocul

1. [lepeuncnure 3a1a4l U3y4CHUSI CTATUCTUYECKUX 3aBUCUMOCTEM.

2. [IpuBenuTe mnpuUMEphl CTATUCTUYECKHX 3aBUCUMOCTEH U TMPAKTHUYECKUX
po0JIeM, MPUBOAIINX K COOTBETCTBYIOIIMM pazjieiaM (GaKTOPHOTO aHAJIU3a.

3. Kakoit cratucTrueckuii KpUTEPHU UCIIONIB3YETCsl JUIsl TPOBEPKU TUTIOTE3BI O

paBeHcTBe 0 KOaPuIMeHTa KOPPEIALIIH?
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4. Yto Ha3pIBalOT KOAPIUIIMEHTOM JAeTePMUHAIIUN?

5. 3anumuTe GopMyIly JJis BBIYUCICHUS OLIEHKU KOA(D(OUIIMEHTA KOPPEIISIIUH.

6. [IpuBenute mpuMep OLEHKU APaMETPOB JTMHEHHON PErPeCcCHU.

7.B d"em otnuume omHO(MAKTOPHOTO W ABYX(AKTOPHOTO IHUCIICPCHOHHOTO
aHanu3za’?

4. METOAUYECKHE PEKOMEH/JALIUH o BBIITIOJIHEHHUIO
KOHTPOJIbHOU PABOTBI

Y4eOHBIM MJIaHOM 00yUYEHUs IPETYCMOTPEHO BHIMOIHEHHE KOHTPOIbHON
paboThl (oyHas U 3a04Has popma).

KontponsHas paboTa nomkHa ObITh O(OpMIIEHA B AJIEKTPOHHOM BHUJE C
HCIIOJB30BaHUEM TEKCTOBOTO peaakrtopa (pekomenayercs MS  Word wimm
aHajoruyoe oducHoe npuiioxkeHue). O0sA3aTeNbHO HAJUYKHE TUTYJIHHOTO JINCTA U
HyMepaluu cTpaHull. J{Jist cTy/1IeHTOB 3a04HOM (pOopMBI 00yUeHUsT OyMaKHBIN BapuaHT
KOHTPOJILHOM pabOThI pacreyaThIBAETCS U B COPOILITIOPOBAHHOM BUIE PETHUCTPUPYETCS
Ha Kadeape NpUKIaIHON MaTeMAaTUKU U HHPOPMALMOHHBIX TEXHOJIOTHNA. ByMakHbIN
BAPUAHT MOKET ObITh 3aMEHEH Ha 3JIEKTPOHHBIN MPU OTHPABKE KOHTPOJIbHON padOThI
yepe3 DMOC TonbKO MO CHEUaTbHOMY YKAa3aHUIO NpenojaaBareiis. B aTtom ciydae
perucTpanrs OCYIIECTBIISIETCS B JJIEKTPOHHOM XKypHajie: (aill ¢ KOHTPOJbHON
paboToii u BcrioMorarenbHble (alibl (MIPU UX HATUYUH) 3arPYKAIOTCS B XPaHUITUIIE
Tu4HbIX (QaitnoB ctynenta B OUOC u oTHpaBIiIsiFOTCS B BUAE CCHUIKU Y€pe3 OTIETBLHOE
3a/IaHUE Kypca Ha MPOBEPKY MPENoAaBaTEeIO.

B koHTponbpHOW  pa®oTe  mpeasiaraeTcsi  HECKOJbKO  3aJaHuil ¢
WHJUBUAYAJIbHBIMM BapHaHTaMU 1O YKa3aHHBIM TeMaM JIUCHUIUIMHBIL. BapuaHThI
3ajaHuii, oOpaszer] ux oQOopMJICHUS W BBINOJHEHHS pa3memneHsl B [9]. Ecnwm
MpernoJiaBaresib HE yKa3aJl WHOIO, TO BapHAaHT BBIOMpAETCS MO MOCHEIHUM JIBYM
nudpam mudpa, a B caydae OTCYTCTBHS TaKOro HOMEpa BapvaHTa B TaOIHIE — IO
nocaeaHen mudpe.

[{enp10 BBIMOTHEHUSI KOHTPOJIBHON PA0OTHI SIBIIAETCS MOJIYYCHHUE CTYICHTaMU
MPAKTUYECKUX HABBIKOB PEIICHUS 33]1a4 110 TEOPUHU BEPOSTHOCTEN U MaTEMaTUYECKON
CTaTUCTHKE, (OpPMUpOBAHME Y HHUX OCHOBBI MAaTEMAaTHYECKOrO0 MOJAXO0Ja K
MCCJICIOBAHUIO 3aJ1ay, JEMOHCTpalusl NMPUMEHEHUS MaTeMaTHYEeCKUX METOJIOB MpH
pelIeHny MPUKIaAHBIX 3a/1a4.

[Ixana orieHMBaHMUS Pe3yIbTATOB BHIMOJHEHUS 3aJaHUH KOHTPOJIBHOU pabOThI
OCHOBaHAa Ha MATHOAJUTBHON CHCTEME.

OneHKa «OTJIMYHO» BBICTABJISIETCS B CIIy4ae, €CJIM 3aJaHUsl BBIMOJHEHBI IO
MPaBUJILHBIM (OPMYJIaM U aJTOPUTMaM U 06€3 OIMOOK.
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OueHka «XOpoUIO» BBICTABJISETCS B CIydae, €CIU 3aJaHUS BBIIOJIHEHBI IO
NpaBWIbHBIM (POpPMYJIaM U aaTroOpUTMaM, JOMYIIEHO He 00Jiee IBYX OLINOOK.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCS B CJy4yae, €CIW 3aJaHus
BBITIOJTHEHBI TI0 TPABUIILHBIM (JOPMYJIaM B aJlTOPUTMaM, JOIMYIIEHO TPH OITHOKH.

OneHka «HEYJOBJIETBOPUTEIBLHO» BBICTABISETCA B Cilydae, €CId 3aJaHus
BBITIOJTHEHBI C UCTIOJIb30BAaHUEM HETIPABUIIBHBIX AJITOPUTMOB U (hOPMYJI.

KoHnTposnbHas paboTa BBIIOIHAETCS 110 pa3zesiaM (TeMaM):

Paznen «Teopust BEpOSTHOCTEW
Cryuaiinble coovimus

Tema 1. [Ipenmet Teopuu BeposTHocTel. Knaccudukarus coobiTrii. Anredpa
COOBITHI. DIeMEHTHI KOMOWHATOPHKH.

Tema 2. Akcuombl Teopun BeposiTHOCTeH. Kiaccuueckoe ompenencHue
BEPOSITHOCTH.

Tema 4. TeopeMbl CIOXEHHUS U YMHOXKEHHsI BEpOSITHOCTEWH. BeposTHOCTBH
HACTYTUICHUSI XOTS ObI OJTHOTO COOBITHSI.

Tema 5. @opMynbsl MOJHOW BEpOATHOCTH, baiieca, bepnymnu, Ilyaccona.
HauBeposiTHeiiee yncio nosiBaeHui coositus. JIokanbHas U MHTErpajgbHas TEOPEMBI
Jlamnaca.

Pexomenoyemas numepamypa no meme
[1] r. 1-5, [3] . 5, [4] . 1-3, [8] r. 3, c1p. 10-25, 44-53.

Cryyatinvie geuuuHbl
Tema 6. OyHKIUS pacnpeesieHus] U ee CBOWCTBa. J[MCKpeTHas ciydaitHas
BEJIMYMHA, PAJ pacupenciacHus. HUCI0BbIE XapaKTEPUCTUKUA TUCKPETHBIX CIIyYalHBIX
BeJM4urH. [I[pruMepsl 3aKOHOB pacipeneneHu .
Tewma 7. HenpepbiBHas ciayyaiiHas BEJIMYMHA, IUIOTHOCTh PACHPEEICHUS U €€
CBOMCTBA. YUCIOBBIE XapAKTEPUCTUKHN HEMTPEPBIBHBIX CIIyYalHbIX BEMUYUH. [ [pumepsl
3aKOHOB PacCIpEeICIICHU M.

Pexomenoyemas numepamypa no meme
[1] rn. 6-13, [3] .5, [4] rn. 4-7, [8] ra. 3, cTp. 26-33, 53-60.

Paznen «MatemaTnueckas CTaTUCTHKaA
Tema 10. OcHOBHBIE TOHSTHS M 3aJlayd MaTEMaTUYECKOM CTaTHUCTHKHU.
[Tomuron u ructorpamma. YuciaoBbie XapaKTEPUCTUKUA T€HEPAITBHONW U BHIOOPOYHON
COBOKYITHOCTEM.
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Tema 11. Crarucruyeckoe OLCHMBAaHUE NIAPAMETPOB PACIPEIACICHUS:
TOYEUYHBIE OLICHKH.

Tema 12. UntepBanbubie oneHku. Pacnpenenenust [Iupcona, CrbrogeHTa,
®umepa — CHenekopa. [loctpoenne 10BEpUTEIBHBIX UHTEPBAIOB PYU HOPMAIBHOM
pacIpeeIcHun.

Pexomenoyemas numepamypa no meme

[1] rm. 15-19, [3] . 5, [4] r. 9-13, [8] r. 3, cTp. 41-43, 60-61.

OO0pa3zer THIIOBOTO BapUaHTA 3aJIaHU KOHTPOJIBHOM paObOThI (OUHAs U 3a09HAs
dopma) npencrasnex B [Tpunoxennn 1.

B cnydae npumeHeHust 0aIbHO-PEHTUHIOBON CUCTEMBI OILICHUBAHUSI 3HAHUIN
CTYJICHTOB KOHTpOJibHasi pabota (ouHas Qopma) MO YCMOTPEHHUIO MpErojiaBaTes
MOET OBITh 3aMEHEHA Ha TECTUPOBAHUE MO COOTBETCTBYIOUIMM pazjesiaM (TeMam)
TUCUUIUIMHBL. THUMOBBIE TECTOBBIE 3aJaHusl, MPEIHA3HAYEHHBIE I CAMONPOBEPKHU
CTYJICHTOB IO OKOHYAHUIO U3yUYeHUs pazjiena (Tembl), mpuBeeHsl B [Ipunoxenun 2.

S. TPEBOBAHUSA K ATTECTAIIUA 11O JUCHUIIJIMHE
5.1. TEKYHAA ATTECTALUA

B xone u3yueHHs MUCHMIUIMHBI CTYyJACHTaAM MPEACTOUT MPOUTH CIICIYIOIINE
ATallbl TEKYLIEH aTTeCTalUu:

— BBITIOJIHUTD U 3aIIUTUTh 3a1aHUs 110 TEMaM MPAKTUYECKUX 3aHATHIA,

— BBINOJHUTH KOHTPOJIbHYIO paboTy (TeCTUpOBaHHE) MO pasaenaM (Temam)
«Teopust  BeposTHOCTECH  (ciydyaiiHble  COOBITHS,  CAy4YalHbIC  BEJIWYHMHBI)»,
«MaremaTnueckasi CTaTUCTHUKAY.

[IpenogaBarens BOpaBe BHIOpaTh METOAWKY OICHMBAHUS 3HAHUM CTYJEHTOB:
TpaJuIIMOHHAS 3a4€THO-IK3aMeHaIlMOHHas 00 OauibHO-pedTuHroBas. [Ipu Be1OOpE
METOJMKH JIOJ>KHO YUYUTHIBATHCA MHEHHE CTYAEHTOB. B cilyuae eciu mnpenojaBaTeib
BBIOpaNl OaIbHO-PEHTUHTOBYIO CHUCTEMY, OTACIIBbHBIC CTYJIEHTHI BIPAaBE MPOCUTH
OLICHUTb UX 3HAHUS B paMKax TPAJAUIIMOHHON CUCTEMBI.

5.2. TOPAIOK IPUMEHEHWS PEUTUHI OBOM CUCTEMBI

B pamkax OanibHO-pEHTHHTOBOM CHUCTEMBI OIIEHKA BBICTABISETCS 32 KaY€CTBO
BBIIOJIHEHUS W 3aIIUTy 3aJaHUW IO TEeMaM IPAKTUYECKUX 3aHIATUH, a TaKXKe II0
pe3yiabTatam TecTupoBaHus (Tabsuma 3).

Ta6nuna 3. Buasl 1esIT€bHOCTH M COOTHOIIIEHHUE TPYAO0EMKOCTH.
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Ko- Makc. Oayut 3a
Bun nesrensHOCTH Jons Bcero
BO €]1. ell.

Oo0s3aTeIbHBIE BH/bI 1€ATCJIBHOCTH

ITocemaeMocTs 3aHSATHI 30% N1 =300/N1 300

Brimonnenue 3aganuii mo remam npaktudeckux | 40% 15 =400/15 400
3aHATHUH (3aI1UTAa)

TectupoBanue 30% N2 =300/N2 300

Hroro: | 100% 1000

JlonmoiHNTEIbHBIE 3a1aHusl (110 BBIGOPY CTY/IEHTA)

[ToaroroBka pedepara (BUACO-T0KIAAQ) 12% 1 120 120
Pemtenne u 3ammra JOMOIHUATENBHEIX 3a0a4 10% 10 10 100
Brinonnenue 3ananus B pamkax HUPC 50% 1 500 500

5.3. YCJIOBUS HOJYUYEHUSA MOJOXKUTEJIBHOM OLIEHKHU

3aBeplIAlOIIMM ITAallOM HW3YYEHHS] IJUCUUILUIAHBI SABJISIETCA IMPOMEKYTOUHAS
arrectauus B popme 3k3ameHa. K sk3aMeHy AOIMyCKalOTCs CTYIEHTBI, TOJIOKUTEIBHO
aTTECTOBaHHBIE IO PE3yJNbTaTaM TEKYIIEro KOHTPOJS IPH YCIOBHHM YCHEIIHOW
3amuThl He MeHee 60 % 3amanuii mpakTuyeckux padot u 100 % 3amanuii KOHTPOIHHOM
paboTel (He MeHee 60 % MpaBUIIBHBIX OTBETOB HA TECTOBBIE BOIIPOCHI).

[Ipy mnpoBeneHMHM »5K3aMEH B TPAJULUUMOHHOW (opMe 3K3aMEHAIIMOHHbIE
Marepuaibl KOMIOHYIOTCS B OMJIETHI MO JBa BOMPOCA, OTHOCSIIMECS K Pa3IMYHbIM
TeMaM HE€ MEHee JIByX pPa3/leJIoB NHUCIUIUIMHBI, U JBa MPAKTUYECKUX 3anaHus. Ha
YCMOTpPEHHE MPEIo1aBaTess SK3aMEeH MOXKET ObITh MPOBEJIEH B MMCbMEHHOM, YCTHOM
WM KOMOMHMpOBaHHOW (dopme, a Takxke B popme TectupoBanus. [lpu Hammuuu
COMHEHHMH B OTHOIICHWM 3HAHUW M YMEHHH CTyJeHTa 9K3aMEHATOP MOXET (MMEeT
MpaBo) 3a/1aTh JIONOJHUTEIbHBIE BONPOCHI, & TAKXKE JaTh JOMOJIHUTEIBLHOE 3aJaHuE.

B pamkax OalbHO-pEUTMHIOBOM CHUCTEMBI AJI CTYJIEHTOB OYHOM (hOpPMBI
oOy4eHHMs] HK3aMEH BBICTaBIsIeTCA MO OamiaM, HaOpaHHBIM 3a BBIOJTHEHHUE
COOTBETCTBYIOIUX BHJOB JIEATEIBHOCTU (CM. TaOmuIly 3); Ui CTYJCHTOB 3a04HOI
(dbopmbl OOyYEeHHSI — 32 KQ4€CTBO BBHITIOJHEHUS U 3aIUTY KOHTPOJIBHON paboThHI, 3a
BBITIOJTHEHHE CAMOCTOSITENIbHBIX paboT, MO pe3ysibTaTaM TECTUPOBAHMUS.

VYHuBepcaipHasi CHCT€Ma OILICHMBAHUSI PE3YJIbTaTOB OOYYEHHUS BKJIIOYAET
B ce0d cucremMbl OICHOK: 1)  «OTIMYHO»,  «XOPOILIO»,  «YIOBJIETBO-
PUTENBHO»,  «HEYIOBJIETBOPUTEIBHO»;  2)  «3a4T€HO»,  «HE  3a4YTCHOY;
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3) 100-6ampbHYIO/TIPOICHTHYIO ~ CUCTEMY H  IpaBWJIO IIEpeBOJa OILEHOK B
nsATHOAITEHYIO cucTeMy (Tabmuia 4).
Ta6JII/IHa 4. Cucrtema OICHOK U KPUTCPHUH BBICTABJICHUA OLICHKU
2 3 4 5
Cucrema 0-59 % 60-74 % 75-84 % 85-100 %
QLICHOK | «HeyIOBJIETBOPH- | «YIOBJIETBO- «XOPOIIO» «OTJIMYHO»
TeJbHO» pUTEJLHO»
Kpurepuii «HE 32a4TEeHO» «3a4TEHO»
OO6namaer OO6namaer O06namaer O06namaer
1. Cucrem- YaCTUYHBIMH U | MUHUMAJIbHBIM HabopoM MOJTHOTOM 3HAHHMA
HOCTH U pa3po3HEHHBIMU HaOOpOM 3HAHUM, | 3HAHU, U CUCTEMHBIM
TOIHOTA 3HAHUSMH, HE0OXOTUMBIX JIOCTaTOYHBIM BSLISIOM  Ha
. KOTOpPBIC HE MOXKET | JUII CHUCTEMHOTO | JUIS CHCTEMHOTO | M3y4aeMbId
SHAHUH B HAay4HO KOPPEKTHO | B3MVIsAa Ha | B3DVISAA Ha | OOBEKT
OTHOIICHUH CBA3BIBATE MEXAY | M3y4acMbIi M3y4acMbli
U3y4aeMbIX coboii (TONBKO | OOBEKT 00BEKT
00BLEKTOB HEKOTOpbIe U3 HHUX
MOXKET CBSI3BIBATh
MeX1y co00)
2. Pad6ora ¢ He B cocrosaum | Moxert Hatitu | MokeT HaWTH, | MOoXeT  HaWTH,
undopmauneii | HaXOTHUTH HEO0OXOTUMYIO UHTEPIPETHPO- | CHCTEMATU3UPOBA
HE00XOTUMYIO nHpopmaIuoo B | BaTh U | Tb HEOOXOIUMYIO
UH(POPMALINIO pamkax CUCTEMATU3UpO | MHpOpMaLUIO, a
00 B COCTOSIHUH | TIOCTABIICHHOM BaTh TaKkK€  BBISBHUTH
HAXOJIUTh 3a/1aun HE00XOTUMYIO HOBBIE,
OTJCITbHBIC WH(OPMAITUIO B | JIOTIOTHHUTEILHBIC
(bparmeHTHI pamKax HUCTOYHHUKHU
uHbopMaIuu B MOCTaBIEHHON | MHpopManuu B
pamKax 3aJ1auun pamKax
IOCTAaBJIEHHOMN IOCTABJIEHHOMN
3aJ1auun 3aJ1aun
3. Hayunoe He moxer nenars | B cocrosHuu | B cocrtosHuu | B COCTOSIHUH
OCMLICTICHHE Hay4HO- OCYIIECTBISATh OCYIIECTBIIATh OCYIIECTBISATh
KOPPEKTHBIX Hay4HO- CUCTeMaTH4eCc- | cHcTeMarhyec-
H3y4aeMoro . o o
BBIBOJIOB U3 | KOPPEKTHBIN KM W Hay4yHO- | KW W Hay4HO-
ABJICHNS, MMEIOIIMXCS Y HETO | aHAIM3 KOPPEKTHBII KOPPEKTHBIH
npouecca, CBEJICHUI, B | TIPEJOCTABICHHO | aHAJIN3 aHaIN3
00beKTa COCTOSIHUH it uabopManH MPEIOCTaBICH- | MPEAOCTaBJICH-
MPOAHATN3UPOBATH HOM HOU
TOJIBKO HEKOTOPBIE uH(popMaiuuy, uH(popManuuy,
U3 UMEIOUINXCS Y BOBJICKAET B | BOBIIEKaeT B
HETO CBEJICHUH WCCJIC/IOBAHHE WCCIICIOBAHHE
HOBBIE, HOBBIE,
pelieBaHTHBIE pelieBaHTHBIE
3aJlaue JIaHHbIE | MTOCTaBJICHHON
3ajjaue  JIaHHBIE,
npejyiaracT
HOBBIE PaKypCHI
MOCTABJIEHHOMN
3aJ1auun
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AO0IYCKACT OIIINOKHU

2 3 4 5
Cucrema 0-59 % 60-74 % 75-84 % 85-100 %
QUCHOK | «HEY0BJETBOPH- | «YIOBJIETBO- «XOPOIIO0» «OTJIHYHO»
TEJbHO» pPHUTEIbHO»
Kpurepuii «HEe 32aYTEeHO0» «3a4TEHO»
4. OcBoeHne B cocrosHuH | B cocrosHuH | B cocrossHuH | He TOJIBKO
CTAHJAPTHBIX pemarb TOJIBKO | pemiarb pemiarb BIIACET
AJITOPHTMOB (dbparMeHTHI § IOCTAaBJIEHHBIE IMOCTAaBJIEHHBIE aJITOPUTMOM H
penenus IIOCTABIICHHOM 3aJ1a9u B | 3aJ1a4u B | IOHUMACT ero
3a7a41 B | COOTBETCTBUH C | COOTBETCTBHHM C | OCHOBB, HO H
npogeccro- COOTBETCTBUH C | 3aJaHHBIM 3aJJaHHBIM npeajiaraet
HAJTBHBIX 32121 | 33 1aHHBIM AJITOPUTMOM aJITOPUTMOM, HOBBIC PEIICHUS B
AJITOPUTMOM, HE IIOHHUMACT pamMKax
OCBOMII OCHOBEI MMOCTAaBJIEHHON
MIPEIOKEHHBIN MPEJIOKEHHOTO | 3aJ1a4uu
AJITOPHUTM, aNropuT™Ma

Komrmerenuuu B TOM 4acT, B KOTOPOM OHU JOJIKHBI ObITH CHOPMUPOBAHBI B
paMKax U3y4eHHUs! JUCITUTUIMHBI, MOTYT CYUTATHCS CPOPMUPOBAHHBIMHU B CITydae, €CIH

CTYACHT IIOJY4YHMJI Ha 9K3aMCHC ITOJIOKHUTCIIbHYIO OLICHKY.

5.4. THUIIOBBIE BOITPOCHI K 3K3AMEHY IO JUCIHUIIVIMHE

1. Cnyuaiiubie coObiTus. Kiaccmyeckoe, CTaTUCTHUUECKOE, T€OMETPUUYECKOE

oTmpe/eeHUs] BEPOSITHOCTH.
2. IlpousBenenue coObITHIL. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHA. TeopeMsl

YMHOKEHUSI BEPOATHOCTEU.

3. Cymma coObITHid. TeopeMbl CIOKEHUS.

4. CnenctBus W3 TEOPEM CJIOXKEHHUS W yYMHOXeHus. Dopmyna mNOJIHON

BepositHocTu. Dopmyiiel belieca.
5. OcHoBHbIE (hopMybl KOMOMHATOPUKU. [loBTOpEeHHe ucnbiTaHui. @opMmyiia

bepnymm.

6. JlokanpHas U HHTETpabHAs TeopeMbl Jlaraca.

1. BGpO}ITHOCTB OTKJIOHCHUSI OTHOCHUTEJIBHONW 4YacTOTBI OT BCPOATHOCTH

COOBITHS B OJTHOM UCITBITAaHUH. 3aKOH OOJBITNX uncen B hopme beprymn.
8. JluckpeTHbIC CIIy4ailHbIC BEIWYWHBI. 3aKOH pacmpeneiieHus. YucioBbie

XapaKTEpUCTUKHU U UX CBOMCTBA.

9. buHOMMAIIBHEIN,

reOMETPUYECKUH,

TUIIEPreOMETPUYECKUN

3aKOHBI

pacnpenenenus. Pactipenenenue [lyaccona. [IpocTeitmmii moToK COOBITHIA.

10. VnTerpanbHas GyHKIMS pacipenesieHus U ee CBOMCTBRA.
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11. HenpepwiBHble ciydaiinble BenuuuHbl. JuddepenuuanbHas GyHKIUSA
pacnpeneneHus (II0THOCTh BEPOSITHOCTH) U €€ CBOMCTBA.

12. YucnoBbie XapaKTEpPUCTUKH HEMTPEPHIBHBIX CIyYalHBIX BETHYUH.

13. PaBHOMEPHBI 3aKOH paCIpPEICIICHHUS.

14. Tloka3arenbHbIil 3aK0H pacnpenaeneHus. OyHKIMS HaAe)KHOCTH.

15. HopMaiibHbIi 3aKOH pacnpejesieHusl. BeposTHOCTh monajgaHus 3HaAYEHUH
CIIy4aliHOW BEJIMYMHBI U 3aJaHHBIA MHTEPBAJI /IS HOPMAIBHOTO 3aKOHA.

16.BepoATHOCT, OTKJIOHEHHMS 3HAUYEHUW CIIy4YallHOM BEJIWYHUHBI OT €€
MaTeMaTH4YECKOr0 OKUJAHUS i1 HOPMaJbHOTO 3akoHa. [IpaBuio Tpex curm.

17. Tlonatue 0 Ha4YaIbHBIX U HEHTPAIbHBIX MOMEHTAX paclpe/IeieHUs.

18. AcuMMeTpHst B IKCIIECC IMIMMUPUUECKOTO PaCcCIpeIeICHU.

19. Ilonarue o 3akoHEe OONBIIMX unced. LleHTpanbHas mpenenpHAs TeopeMa
JIamyHoBa.

20. T'enepampHass W  BbIOOpOYHast  COBOKyHmHOCTH. (CTaTUCTHYECKOE
pacnpeziesieHrue BRIOOpKH. DMIHpudecKkas PyHKIHs pacpeIeieHNs U €€ CBONCTBA.

21. I'paduueckoe nzoOpakeHUEe CTAaTUCTUUYECKOTO pacnpenenenus. [lonuron u
rucrorpaMma. YucioBble XApAKTEPUCTUKU CTATUCTUYECKOIO  PACIPENEIICHMUS:
BBIOOpOYHAS.  CpeAHss, BBIOOpOYHAS  JIUCIEPCHUs, CpEOHEE KBaJPaTHUYECKOE
OTKJIOHEHUE, pa3Max, MOJa, Meauana. MeTo bl UX BBIYHUCIICHHUS.

22. OleHKa HEW3BECTHBIX MMapaMeTpoOB pachpeneicHHs. TouedHble OLEHKH.
CBoiicTBa OIIEHOK: HECMEIIEHHOCTh, COCTOSTEIHHOCTD, d(hPexkTuBHOCTh. ToueuHbIe
OLICHKM MaTEMaTUYECKOT0 OXKuAaHus U nucnepenn. «McenpasneHnas qucrepeus.

23. UHurepBanbHble OICHKUA. JlOBEpUTENbHBIA HMHTEPBAN, JOBEPHUTEIIbHAS
BEPOSATHOCTb.

24. JloBepUTENbHBI WHTEpPBAlI I MaTeMaTHYEeCKOTO OXHUAAHUSA TpHU
M3BECTHOW F€HEPAIbHON

JIVCIIEPCUHA HOPMAJIBHOTO PACIIPEIEIICHHUS.

25. JloBepuUTENbHBI MHTEpPBAN [JIi MAaTEMAaTHYECKOTO OXKHUJIAHUS TIPH
HEHU3BECTHOU I'€HEPAIILHON TUCIIEPCUU HOPMAJIBHOTO PACTIPENEIICHMUS.

26. JloBeputenbHBINA MHTEPBAJ ISl IUCIIEPCUHA HOPMAJIBHOIO paclpeaesieHus

27. Cratuctuueckue runore3bl. I[IpoBepka CTaTUCTHUECKUX THIIOTE3.
Crartuctuueckuil Kputepuid. Y poBeHb 3HaYMMOCTH kputepus. Kputnueckast o6mactp.

28. TIpoBepka runoTe3sbl 0 HOPMAJILHOM paclpeiesIeHUH U3y4aeMOn CIrydaitHOM
BesnnunHbl. Kpurepnii [Iupcona.

29. OyHKUMOHANbHASA, CTAaTUCTHYECKas, KOPPENSILIMOHHAS 3aBUCUMOCTH
Jluneitnas koppensnus. YpaBaenue perpeccun. Koaddumment perpeccun.

30. 3aBucuMBICE M HE3aBUCHUMBIE CIydalHble BEIUYUHBI. KOppensiuoHHBIHM
MoMeHT (koBapuarus). Koadduiment koppensiuu u ero CBOUCTBA.
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6. 3AK/IIOYEHUE

B nanHOM y4eOHO-METOAMYECKOM IMOCOOMH M0 HU3YYECHUIO AUCIMILTAHBI
«Teopust BepoATHOCTEH M MaTeMaTHYecKash CTATHCTUKA» IMPEICTaBICHbI TEMBI
JIEKIIMOHHBIX 3aHATUI, METOJWYECKUE YKA3aHHsS IO WX H3YyYECHUIO, KOHTPOJIbHBIC
BOITPOCHI M CCBUIKM Ha COOTBETCTBYIOILYIO JINTEPATYPY. TaKkxke MpuBEeICHBI KPUTEPUU
OLICHUBAHUS TEKYLIECH M MPOMEKYTOYHOM ATTECTALMU IO AUCIUIUIMHE U MEPEUYCHb
BOITPOCOB ISl MOATOTOBKH K 3K3aMEHY.
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[Tpunoxenue 1

TUIIOBOU BAPUAHT 3AJTAHMI KOHTPOJILHOM PABOTBI
(OYHAS ®OPMA)

Paznen «Teopust BEpoSTHOCTEW
Cryuaiinble coovimus

1. B maptun u3 80 6aHOK 6 OKa3ajgoCh HECTaHAAPTHLIMU. HalTu BEpOATHOCTH
TOTO, YTO JBE B3SThIE NOAPSA] OAHKU OKaXYyTCS HECTAHIAPTHBIMH.

2. B smuke 10 3aknenox: S )Kene3HbIX, 3 TaTYHHBIX U 2 MEIHBIX. B3snu Haynauy
2 3akienku. KakoBa BeposSTHOCTb TOTr0, YTO 00€ OHU U3 OJHOIO MaTepuana.

3. BepoATHOCTB TOTO, UTO TEIEBU30P B TEUEHHUE rapaHTUITHOIO CpOKa NOTpedyeT
peMoHTa, paBHa 0,2. HaiiTu BEpOSTHOCTH TOTO, 4TO U3 6 IPOJAHHBIX TEJIEBU30POB B
TE€YEHHE FapaHTUIHOIO CpoKka A — OoTpeOyIOT peMOHTa He Oosiee 01HOTO b — X0Ts ObI
OJIMH HE TIOTpeOyeT pEMOHTA.

4. TTocaxxeno 900 ceMsH KyKypy3bl. BeposTHOCTH mpopacTaHHsi OTIAEIBHOTO
cemenu pasHa 0,8. Haiitu BepossTHOCTH TOrO, 4TO B30WAeT He MeHee 700 poCcTKOB
KYKYPY3Bl.

5. IIponsBeneno 200 He3aBUCUMBIX UCIIBITAHUN. BEPOATHOCTH OCYIIIECTBIECHUS
coObITHA A, B KaKJIOM U3 KOTOpbIX paBHa 0,6. KakoBa BEpOSITHOCTb TOTO, UTO COOBITHE
ocymecTBuTcs: a) poBHO 200 pa3, 6) ot 180 1m0 190 pa3, B) He menee 200 pa3.

Cryuatinvie geuyuHbl

6. JluckpetHas ciryyaiiHasi BeIMUMHA 3a/1aHa 3aKOHOM paclpeieIeHuUs:
X 113116124 |13.2
P |05 |01 |02 |0.2

Haiitu M(X) D(X) u G(X) Ioctpouts rpaduk F(X)
7. HempepwiBHasi ciy4aiiHasi BeJWYMHA 3aJlaHa WHTETPAIbHON (DyHKIHEH
pacrpeneneHus:

0 x<0
F(x)=4x/5 0<x<5
1 x>5

Haiitu nuddepenmmansuyto ¢pynkuuto f(x), Haittu M(X), D(X) u o (X). Haiitu
P(3<x<4) IToctpouts rpaduk F(X)u f(X).

31



Pa3zxen «MaremaTtrudeckas CTaTUCTUKAY

8. B xozne npoBeaeHUs SKCIEPUMEHTOB HOJIYUYEH CIEIYIOIMI HA0Op TaHHBIX
JUISL YKa3aHHBIX HWXKE BapuaHTOB. COCTaBUTh MHTEPBAJIbHBIA BapHAllMOHHBIA P,
OIIPEIEIINUTD CPEIHIO0 BBIOOPOYHYIO, BBIOOPOYHYIO JUCIIEPCHIO,
CPEIHEKBaJpaTHUYECKOE OTKJIOHEHUWE BbIOOpku. Halitm wMony u  Menuany
MHTEPBAJILHOTO BapHallMoHHOTO psiga. Haittu 95 %-it noBepuTenbHbII HHTEPBAN IS
HUCTUHHOTO CpeHero 3Had4eHus. [IoCTponuTh rucTOrpaMMy OTHOCUTENBHBIX YaCTOT.

17,210,6 18,917,514,6 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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TUIIOBOV BAPUAHT 3AJJAHNI KOHTPOJIbBHOM PABOTHI
(3AOYHA I ®OPMA)

Paznen «Teopust BEpOSTHOCTEW

Cryuaiinsle coovimus

1. B xaxa0i U3 IByX YpH COJIEPKUTCS MO 6 YepHBIX IIapoB U 1o 4 6enbix. 13
NepBOM ypHBI Haynauyy M3BJICYEH OJUH Iap M TMepeNiokeH Bo BTopyro. Haiitu
BEPOSITHOCTh TOTO, YTO IIap, U3BJICUYEHHBIN U3 BTOPON YPHBI, OKKETCS YEPHBIM.

2. Ha 3aBome nmeercss N=5 nexoB. BeposTHOCTH TOro, 4To HEKaA4ECTBEHHAS
JeTanb OTCYTCTBYET B 3THUX IlexaX, oJuHakoBa W paBHa p=0,2. CocTaBUTh 3aKOH
pacrpeieseHrs 4ucia 1eX0B, Ha KOTOPBIX MCKOMasl JeTalb OTCYTCTBYET B JAHHBIN
MOMEHT. [locTpouTh MHOTOYTOJBHUK pachpeneneHus. Hailtu aucnepcuiro H
CPEAHEKBAAPATUYHOE OTKJIOHEHHE YHKCIIA II€XOB, HAa KOTOPBIX HMCKOMAasl JETallb
OTCYTCTBYET B JAHHBI MOMEHT.

Cnyyaunvie genuyunsl

3. JuckperHas ciy4aiiHas BenuurMHa X MOXET NPUHHUMATH TOJIBKO JiBa
3HAQYEHUS: X1 U Xp, IpuueM X1 < Xp. M3BecTHBI BeposTHOCTH p1 = 0,1BO3MOkKHOTO
3HAUYCHHUA X1, MaTemaTuueckoe oxuaanue M(X)=3,9 u gucnepcust D(X)=0,09. Haiitu
3aKOH pAaCHpeNeICHUs ITON CIIy4alHOW BEJIUYUHBI.

4. CnyudaiiHas BenuuMHA X 3aJaHa WHTErpajgbHOM GyHKuuen (pyHKIuen
pacnpenenenusi) F(x). Tpebyerca: 1) nHaiitu nuddepeHunanbHy0 (QYHKIUIO
(TJIOTHOCTH BEPOSITHOCTH); 2) HAWTHU MaTEMaTUUECKOE OXUAaHue U nucnepcuio X; 3)
MOCTPOUTH Tparku MHTErpaIbHOU U qudPepeHInanbHON GyHKINM.

0 x<0
F(x) =4{x2/100 0<x <10
1 x> 10

Paznen «MatemaTuueckas CTaTUCTHKA

5. 3agmaHbl cpeaHee KBAAPATUYHOE OTKJIOHEHHE o=10 HOpMaJIbHO
pacrpeiefleHHOl ciTydaiftHoi BenuuuHbl X, BEIOOpoYHas cpefnss x =18,61, o6wem
BeIOOpKH n=16. HaifTu poBepuUTENbHBIN WHTEpBAI ISl OICHKA HEW3BECTHOTO
MaTEeMaTUYECKOT0 OKHUIaHUS @ C 33JJaHHOM Hae)kHOCTRIO p=0,95.
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[Tpunoxenue 2

TUTTOBLIE TECTOBBIE 3AJIAHUS TI0 PA3IEJIAM U TEMAM
JTIACLIATUTAHBI

Paznien 1. Teopus BeposiTHOCTEM

Cryuaiinble coobimus

n!
———— PacCUYUTHIBAIOT:
m!(n—-m)!

1. couetanus 6€3 MOBTOPEHMIA U3 N PA3NUYHBIX JIEMEHTOB [0 M 3JIEMEHTOB

1. B komOuHaTopuke o Gopmyiie

2. COUYCTaHUSA C INOBTOPCHUSIMHU U3 N PA3JIMYHBIX DJICMCHTOB I1I0 M 3JIEMCHTOB
3. pa3sMEIICHUs C IOBTOPCHUAMU U3 N Pa3JIMYHBIX 3JIEMCHTOB IO M 3JIEMEHTOB
4, Pa3MCIICHUA oe3 HOBTOpeHI/Iﬁ U3 N pa3JIMYHBIX JIEMCHTOB IO M 3JICMEHTOB

2. JIBa cTpenka mpou3BOIAT IO OAHOMY BBICTpey. BeposTHOCTH TomagaHus B 1EITh
TUTSI TIEPBOTO 1 BTOpOoro crpenkoB paBHel 0,6 m 0,9 coorBeTcTBeHHO. BeposTHOCTH
TOTO, YTO 1eJIb Oy/IeT MOpakeHa, paBHA:

1.0,54

2.0,96

3. 0,996

4.0

3. HecoBmectubie coobitust Hj (i=1,..,n) coctaBnstor nmonnyto rpymmy. Coobitie A
MOJKET HACTYIHUTh TOJIbKO TMOCIe peanu3anuu ogHoro u3 H;. M3BecTHBI BeposTHOCTH
P(Hi) u P(A|H;). Bepostaocts P(A) Bbrumcisiercs mo GpopmyJie:

1. Myaspa-Jlamiaca

2. TIOJIHOW BEPOSITHOCTH

3. bepnymnu

4. baiieca

4. B ycTpoiiCTBE TpU HE3aBUCHUMO PaOOTAIOIIMX 3JIEMEHTA, BEPOSTHOCTH OTKa3a
KoTophiX cooTBeTcTBeHHO paBHbl 0,1, 0,2 u 0,05. YcrpoiicTBO OTKa3bIBaeT mnpu
OTKa3e XOTs ObI OJTHOTO 3JIEMEHTa. BeposTHOCTh OTKa3a yCTpOiCTBA paBHA!

1.0,316

2.0,35

3.0,001

4.0,15
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5. BeposiTHOCTB MOCTYIIIIEHUs HA KOHBEWEp 3a cMeHy cTanaapTHou aetanu 0,75. Torna
BEPOSATHOCTh TOTO, 4TO cpean 300 MNOCTyNMBIIMX HAa KOHBEWEp 3a CMEHY JeTaleu
Oyzaet poBHO 240 cTaHAApTHBIX, paBHA!

1. 0,003

2.0,95

3.0,75

4. 0,007

6. B Teopun BeposiTHOCTEH MpHW pENICHHUU 3a7ad WHTETPalbHYI0 TeopeMy MyaBpa-
Jlammaca MOYKHO TPUMCHHT:

1. TOTBKO B TOM cCITydae, €CJIM YHCJIO OIBITOB BEJIMKO, @ BEPOATHOCTH COOBITHS HE
0JIM3Ka K HYJIIO

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

3. TOJIBKO B TOM CIIy4ae, €CJIM YUCIIO ONBITOB BEIMKO, @ BEPOATHOCTh COOBITHUS Maja
4. Bceria mpy MaJOBEPOSITHOM COOBITUU

5. JUIsl IOMCKA BEPOSATHOCTH 33JJaHHOTO YKCIIa YCIIEXO0B B OMBITaX

7. BepossTHOCTB ITOMa1aHus B MUIIICHD PU KaXKIOM BBICTpeie MocTosiHHa U paBHa 0,4.
HauBeposTHeiiee ynciio monaganuii mpu 6 BwICTpenax OyaeT paBHO:

1.2,4

2.2

3.3

4.0,4

Cryyatnvie genuyuHbl

1. ®ynkuus pacnpenenenus F(X) ciydyailHOW BeIMYUHBI X ONPEEsSeT BEPOATHOCTh
COOBITHS:

1.X=x

2.X=>x

3.X<x

4. X = x

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

0 x<-1
F(x)=1{3x/4+3/4 -1<x<1/3
1 x>1/3
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1
BCpO}ITHOCTB TOr'0, 4YTO B PE3YyJILTATC HUCIbLITAHUA X nomajacT B MHTCPBAJ (0, g),

paBHa:
1.0,5
2.0,75

w
S|Pk W

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

0 x<l1
F(x) =4{025 1<x<5
1 x>5
Marematuueckoe oxunanue M(X) paBHO:
1.3
4
2.3
2
3.3
4. 0,25

4. Cnyyaitnas BenmuurHa X 3aJiaHa MJIOTHOCTHIO BEPOSTHOCTH:

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

5. Jlns ciyyaiiHoW BeMM4YMHBI X, pABHOMEPHO pacrpeiecHHO#M Ha oTpeske [—2; 2],
BEPOSATHOCTH monananusi B uatepBan (1; 2) paBHa:

1.0,75

2.0

3.0,25

4.0,5
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6. Jlucmepcusi ciyuallHOM BeJIMYMHBI, HMEWIIEH pacnpenenenue bepHymin,
onpenensiercs GopMyoii:

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

4. D(X) = ,/npq

7. BeposTHOCTB IOMaiaHusl B MUIIIEHD MPHU KaXKIOM BBICTpeie mocTosiHHa U paBHa 0,4.
MaremaTnyeckoe 0)KMIaHue CIIy4alHOM BEJIUYMHBI X — YMCJIa IONaJaHui B MUILIEHD
npu 6 BBICTpeNax — paBHO:
1.2,4
2.2
3.0,24
4.0,4
Pa3nen 2. MaremaTndeckas CTaTUCTHKA

1. BapuanuoHHBIA psii, BapUaHTBl KOTOPOIO OTJIMYAIOTCS APYr OT Jpyra Ha
ITIOCTOSTHHYIO BEJIMYMHY, HA3bIBACTCS:

1. uHTEepBaTBHBIM

2. HEeNPEPbIBHBIM

3. TUCKPETHBIM

4. NOCTOSIHHBIM

2. JIJIs cTaTUCTUYECKOTO pacupeiesieHus: BEIOOpkH o0bema n = 50:
;112 1(3 |4
n; | 2015105

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

3. Jna cnydaitHOM BenuuyuHbI X, HUMEKOIIEH OECKOHEUHOE 4YHCIIO 3HAYCHUH,
COCTaBIISIETCS PAM:

1. HEnmpepBIBHBINM CTATUCTUYECKHI

2. UHTEPBAJIbHBIN CTAaTUCTUYECKUN

3. BapuaIMOHHBIN

4. pyHKUMOHAIBHBIN
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4. Hecmemennas omneHka 0,, mnapamerpa 0 pacnpeneneHus TeHEpPaIbHOM
COBOKYIMHOCTH, AUCTIEPCHS] KOTOPOW MPHU YBEIWYEHWH N CTPEMHUTCS K HYIIO,
SIBJISIETCS:

1. aCUMIITOTHYECKN HECMEIIEHHOM

2. aCUMIITOTHYECKHA COCTOSATEILHOMN

3. COCTOATEIHLHOU

4. s pexTuBHOU

5. Toueunas oneHka 0 BepoATHOCTH BhINaieHus rep6a mpu 20 GpPOCaHUAX MOHETHI, B
KOTOpPBIX repO Beiman 12 pas, HailieHHas METOJOM MaKCUMaJIbHOTO MPaBA0Io100us,
paBHa:

1.0,5

2.0,6

3.0,4

4.0,8

6. [Ipu mocTpoeHUH TOBEPUTEIHLHOIO MHTEpBAia JJsl F€HEpajJbHONW TUCHEPCUU TPHU
MasiblX 00bEMax BIOOPKH UCIOJIB3YIOT paCIIpeieiICHUE:!

1. ITupcona

2. HOpMaJIbHOE

3. ®umepa — CHenekopa

4. CtprogeHra

7. Beibopka 9, 5, 7, 7, 4, 10 u3BineyeHa u3 HOpMaJIbHO paclpeieICcHHOW reHepaaIbHON
COBOKYNHOCTH ¢ mucrepcueii 6% = 1. 99 %-ii IOBEpUTENbHBIM HMHTEPBAN IS
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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