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DOH OUCHOUHBIX cpeficTs  no  aucimminne  «Teopus BEPOATHOCTEH M
MaTeMaTHueckas cratMeTuka» cocrapiena B 2022 roay B COOTBETCTBHM C
tpedosansimn GIOC BO Gakanaspuara no HanpapicHHio NOAroTOBKH 11.03.04

IeKTPOHNKA 1 HanodaekTponnka ot 19.09.2017 r. Ne 927

PazpaGorunkm:

1. kadeapa npuknaanoii marematnku, l'ajpkuesa T.1O. K.¢.-M. H., JIOUEHT;

Do OUEHOUHBIX cpeacTs 1o ancumnanne «Teopus BeposTHOCTEH H
MaTeMaTHYyecKas CTaTHCTHRa» o00pen:

Ha 3ace/aHny Kadeapsbl npuknaanoii Matematuky ot «25»despas 2022r., npoTOKON
Ne 6

3as. kadeapoit % Kannes P.H.

Ha 3aceannn MeToauuecKoi KOMHCCHH (paKyJIbTeTa MaTeMaTHKH H KOMITBIOTEPHBIX
Hayk ot «24» mapra 2022 r., nporokoj Ne4,

Puszaes M.K.

MDouz oeHouHbIX cpecTB « Teopus BEPOATHOCTEH M MaTeMaTHUECKas
CTATHCTHKA» COIIACOBAH C YUeOHO-METOAMUECKUM YIIPaBIeHHEM

«31» mapra 2022 r. d’t——"

Penensent (aKenepr):
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1. HHACHOPT
®OHJIA OHEHOYHBIX CPEACTB
10 JUCHHUILINHE
«Teopust BEpOSATHOCTEN M MATEMATUYECKAs! CTATUCTUKA»

1.1. OcHoBHBIE cBeIeHHUSA O JUCIUILINHE
OO6m1ast TPYI0€MKOCTh TUCITUIIIIMHBI COCTABISAET 2 3a4€THBIX
enuHUIbI (72 akaJIeMUYECKUX YacoB).

TpynoemMKocTsb,
Bun pabotet aKaJIeMHYECKHX 4acoB
4 cemecTtp 5 cemectp BCETO

OO0wmas Tpy10éMKOCTH 72 72
KonTakTHas padora: 34 34
Jlexrum (JI) 16 16
[Tpaktuueckue 3anstus (113) 18 18
JlaGoparopubie 3ansTus (JI3)
Koncynbranuu
[TpomesxyTouHas arrectanus (3a4er, 3a4yeT 3ayeT
9K3aMEH)
CamocroniTesibHast padoTa 38 38
1. paboTa ¢ JEKIIMOHHBIM MaTEPHAIIOM, C 10 10

Y4eOHOMIIUTEPATYPOI
2. omepexarolias caMOCTOATeNbHas 10 10

pabora (M3yyeHue HoBoroMarepuaia J10

€ro M3JI0KEHHS Ha 3aHATHUSAX )
3. BLINIOJHEHUE NOMAITHUX 3aMaHul 10 10
4. TOArOTOBKA K JJAOOPAaTOPHBIM paboTaM,

K MMPAKTUICCKUM 3aHSATHSIM
5. MOJATOTOBKA K KOJUIOKBUYMY 4 4
6. MOArOTOBKA K KOHTPOJILHBIM paboTam 4 4

1.2. TpeGoBanus Kk pe3yjabTaTaM 00y4eHHs MO IMCUHUILIUHE,
(hopMbI HXKOHTPOJISI M BUAbI OLIEHOYHBIX CPEACTB

HIACIIOPT ®OHJ/IA OIIEHOYHbBIX CPE/ICTB
no oucyuniune «Teopusi BEpOSITHOCTEN U MaTeMaTHYECKasi CTATUCTHKA»

Ne | KoHnTponupyemsie Kon OneHOYHBIE CPEICTBA Crioco6
MOJIYJTH, pasfensl | KOHTPOMMPYEMOH | yapvienopanme NeNe KOHTPOJIS
m (Tempr) KOMICTCHIUN 3aJJaHUN
/ ACIAIUIMHEL (nnm eé ‘laCTI/I)
1|
1 | Moayas 1. OcHoBbl Bompocsr mist 1-10 Yeru
TEOPHH BEPOATHOCTEI OIIK-1 cobeceroBaHUS 0
I1K-2.2
OIIK-1 KOHTpObHbIE 1 MMUCbMEHHO
IIK-2.2 paboThI




2 Monyas 2. OIIK-1 Bomnpocsr s 11-21 YcrHO
Cayuaiinbie [1IK-2.2 cobecenoBanus
BeJIUYHUHBI
OIlK-1 Konrtponbhbie 4 MIACbMEHHO
[1K-2.2 paboThI
1.3. Tlokasarenu U KpUTEpPHH ONpenesieHHs YPOBHS c)OPMHPOBAHHOCTH
KOMIIEeTeHIH I
Ne Kon YpoBHH CHOPMHUPOBAHHOCTH KOMIICTCHIIHA
| ommer Henocrarounsrit V I0BIETBOPUTETLH BazoBsrit [oBBIICHHBIH
EHLUU BIH (JOCTaTOYHBIH)

1 |OIK-1 He 3Haer Ha XopomreM  (3HAeT Ha JOCTATOYHO 3HaeT Ha XOpomieM  [3HAeT B COBEPIICHCTBE
'YPOBHE OCHOBHBIE 3aKOHBIXOPOILIEM YPOBHE [YPOBHE OCHOBHbIC OCHOBHBIC 3aKOHBI
CCTCCTBCHHOHAYYHBIX (OCHOBHBIC 3aKOHbI BaKOHbI CCTCCTBCHHOHAYYHBIX
VUCHUIIJINH B CCTCCTBCHHOHAYYHBIX CCTCCTBCHHOHAYYHBIX [TUCHUIIJIUH B
npodeccroHabHOI MACLIUILINH B TUCLUIIINH B mpodeccroHanbHON
eI TeIbHOCTH npodeccroHaNbHOI npodeccHOHANBHON  [1esTeIbHOCTH
He YMEET Ha XOpOouIeM MEATCIBbHOCTHU JICATCIIBHOCTHU YMeeT B COBCPUICHCTBE
YPOBHE IIPUMEHSTh 'YMeeT Ha TOCTaTOYHO  |YMeeT Ha XOpoLleM  [IPHMEHATH (pH3NYeCcKue
(bM3HYeCKHe 3aKOHBl I [XOPOILEM YPOBHE [YPOBHE IPUMEHSTH  [3aKOHBI U
MaTeMaTHYeCKUEe METOBI [IPUMEHATh Gpu3ndeckue |HH3MYECKHe 3aKOHBI M MaTeMaTHYSCKUe
ISt peleHuns 3a1aq 3aKOHBI U MaTeMaTHICCKUE IMETOIBI JUIsL PEILCHUS
TEOPETUYECKOTO H MaTeMaTHYeCKUEe METOIBI [METOIBI UISL PEILCHUS 3a/lad TEOPETUISCKOrO 1
MPUKIJIIHOTO XapakTepa |[IUisl peleHus 3a1a4 3ajia4 TeOpPETHYECKOTO IPUKIIAJHOTO XapaKTepa
He BiazeeT Ha XOpOILIEM [TEOPETHYECKOTO U U [IPUKIIaIHOTO IBrnaneer B
[YPOBHE HaBBIKAMH MPUKJIAJHOTO XapakTepa [xapakrepa COBEPILICHCTBE
HaXOJAUTb U KPUTUYCCKHU Bﬂa,ueeT Ha 10CTaTOYHO Bna[[eeT Ha XOpo1eM [HaBbIKaMH HAXOIUTH U
AHAITM3UPOBATH XOpOIIIEM YPOBHE [VDOBHE HaBBIKAMH  [KPHUTHIECKH
I/IHq)OpMaI_II/IIO, HaBbIKAMHW HAXOOUTH U HaXOOUTh N AHAJIU3UPOBATH
HEOOXOAUMYIO IS KPUTHYECKH KPUTHYECKH mHdopmarmio,
[PELICHHUS TOCTABJICHHOH [AHATM3UPOBATH QHATU3HPOBATh [HEOOXOJUMYIO LIS
3aJ1a9u. MH(bOPMALIHIO, MHMOPMALIHUIO, [pELICHHUS TOCTABJICHHOM

HEOOXOAUMYIO IS HEOOXOIMMYIO ISl 3aJlayH.
PELICHHUS TOCTABJICHHOH [pelIeHus
3aJIauu. OCTaBJICHHOM 3a/1auH.
2 IIK-2.2 [He 3naer Ha xopomeM  [3HAET Ha JOCTATOYHO 3HaeT Ha XopoweM  [3HAeT B COBEPILEHCTBE

YPOBHE OCHOBBI
CTAaTUCTUYECKOTO
KOHTPOJISI KAYeCTBa
[MPOAYKIMH; - OCHOBHbIE
KOMIIBbIOTEPHBIE
[IpOrpaMMBbl JJIs
CTaTUCTUYECKOTO aHAINU3a
ITAaHHBIX;

He ymeer Ha xopoiieM
YPOBHE I10JIb30BATHCS
MeToiamMK cOopa, aHaln3al
1 00001eH s
HayYHOTEXHHYIECKON
nHdopmanuy; -
MPE/ICTaBISTH
CTaTHCTHYECKHE JIAaHHBIC
B BUJI€ TaOJIMII,
rpauKoB, KapT;

He Bnaneer Ha xopoiieM
YPOBHE HaBBIKAMHU

XOPOILIEM YPOBHE
OCHOBBI CTATUCTUYECKOTO
KOHTPOJISI Ka4eCTBa
[TPOLYKIUU; - OCHOBHBIE
KOMIIBIOTEPHBIE
MPOrpamMMBbl JUIs
CTaTUCTHYECKOIO
AHaIN3a JaHHbIX;

'YMeeT Ha 10CTaTOYHO
XOpoIIeM ypoBHE
MOJIb30BATHCS METOIaMU
cOopa, aHanM3a 1
0000meHns
Hay4YHOTEXHUIECKON
nHdopmanuy; -
Mpe/ICTaBISTh
CTaTHCTHUYECKHE JIAaHHBIC
B BUJ€ TaOJIMII,
rpauKoB, KapT;

IBnazmeet Ha JOCTATOYHO

[YPOBHE OCHOBBHI
CTaTHCTHYECKOTO
KOHTPOJIsSI Ka4eCTBa
MPOIYKIHH; -
OCHOBHbIE
KOMITBIOTEPHBIE
MpOrpamMMBbl JUIst
CTaTHCTHYECKOTO
QHaIM3a JIAaHHBIX;
'YMmeeT Ha XxopolieM
[YPOBHE I10JIB30BaTHCS
MeTomaMu coopa,
aHanM3a 1 0000IIeHNS
HayYHOTEXHUYECKOU
HHpOPMaLNH; -
MPEACTaBISTh
CTaTHCTHYECKHE
ITaHHBIE B BUJIE
rabiu1, rpauKoB,
KapT;

IBianeer Ha xoporiem
lYpOBHE HAaBBIKAMU

OCHOBBI
CTATUCTHYECKOTO
[KOHTPOJIS KadecTBa
MPOIYKIIMH; - OCHOBHBIE
[KOMITBIOTEPHBIE
MporpaMMBbl IS
CTaTUCTUYECKOTO
AHAIN3a NaHHbIX;

|YMeeT B COBEpLIEHCTBE
MOJIb30BATHCSI METOAAMH
cOopa, aHanm3a u
0000IeHNs
[HAyYHOTEXHHYECKOH
MHpOpMAaIHY; -
MpeacTaBIsATh
CTaTUCTUYECKHE JIaHHBIC
B BH/IE TAOJIMIIL,
rpaduKoB, KapT;

IBinageer B
COBEPILICHCTBE




[POBEACHUS XOpOILIEM YPOBHE [IPOBEACHUS [HAaBBIKAMH IIPOBEACHUS
CTaTHCTHUYECKOTO aHAJIN3aHABBIKAMH IIPOBEACHHUSA  |CTATHCTHIECKOTO CTaTHCTHYECKOTO
[PE3YJIBTATOB U3MEPEHUH |CTATUCTUIECKOTO AHAIM3a Pe3yIbTaTOB [AHAIN3a PE3YJIbTATOB
W MCIIBITAHUH BEIOOPKH  [@HAJH3a PE3yIbTaTOB M3MEpPEHUN U M3MEPEHUN U
ONBITHOW AapTUH M3MEPEHUH 1 UCTIBITaHUH UCTIBITAHNI BRIOOPKH [MCTIBITAHUH BEIOOPKA
00pa3moB m3mennit BBEIOOPKHU OITBITHOM ONBITHOW NapTUU OIBITHOM MapTUH
""crcTeMa B Kopmyce''; - [mapTuu 00pa3ios 00pa3moB muenuii  (p0pas3moB u3meIHl
HaBbIKAMU M3nenuii "cuctema B "cucrema B Kopiryce'; ['cucrema B Kopiyce'; -
(bopmupoBanus Kopmyce'"; - HABBIKAMH |- HABBIKAMH [HaBBIKAMH
BaKJIIOYECHUS 110 JaHHBIM  [(DOPMHUPOBaHUS (bopmupoBaHus (opMupOBaHUs
CTAaTUCTUYECKOTO aHATN3aBAKIIOUEHH 10 JaHHBIM [3aKJITIOUEHHSI 110 BaKIIIOUCHHUS 110 JAHHBIM
[pe3yIbTaTOB U3MEPEHUI (CTATUCTUYECKOTO ITaHHBIM CTaTUCTUYECKOTO
W UCTIBITAHUH JIJIs aHaJIM3a pe3yIbTaToOB CTaTUCTUYECKOTO AHAIN3a pe3yIbTaToB
BBEIOOPKHU OITBITHOM M3MEpEHUI U NCIIBITAaHUH [AHATIM3a PE3YJIbTATOB [M3MEPEHUN U
mapTHH 00pa3IoB 1T BEIOOPKHM OMBITHOW — [M3MEPEeHUH U MCIIBITAHUN 1151
m3aenuii "crucremMa B mapTHH 00pa3IoB MCTIBITAHUHN JIJIS [BEIOOPKH OITBITHOM
Kopmyce" M3eauil "cuctema B BBEIOOPKH OIIBITHOW  [MApTHH 00pa3IoB
Kopmyce" MapTUH 00pa3IoB M3aenuil "cuctema B
n3nenuii "cucrema B [Kopmyce"
Kopmyce" r(

2. KOHTPOJIBHBIE 3AJAHUSA U UHBIE MATEPUAJIbI
OLEHKW3Hanuii, yMeHH i, HABBIKOB M (WJIH) ONbITA
AesITeJIbHOCTH,

Xapakrepu3ymouue 3tanbl GopMUpoOBaHUS KOMIIETCHIUI B mmpouecce
OCBOCHUSA TUCUMILIMHBI «Teopus BEpOSITHOCTEW U MaTeMaTUIECKAs
CTaTUCTUKA»

KonTposabHbie padoThl

Konrpoabnasi padora Ne 1
1. B memouke 5 oauHakoBbIX KyOMKOB. Ha Bcex rpaHsx KaxIoro KyoOuka
HamnucaHa OJHa U3 cleAyrolux OykB: o,I,p,c,T. HailTu BeposTHOCTH TOTO,
YTO Ha BBIHYTHIX 1O OJTHOMY U PACIIOJIOKEHHBIX «B OJHY JIMHUIO» KyOUKOB
MOHO OyJIET TPOUYECTh CIOBO «CHOPT».
2. BeposiTHOCTH TOTO, YTO CTPEJIOK MPH OJHOM BBHICTpesie BbIObeT 10 0ukoB
paBHa 0,1; BepossiTHOCTb BHIOUTH 9 0ukOB paBHa 0,3; BEpOSTHOCTH BHIOUTH §
WIK MeHble 04koB paBHa 0,6. HaliTh BEpOATHOCTH TOTO, YTO MPH OJHOM
BBICTpEJIC CTPEJIOK BHIOKET HE MEHEE 9 OUKOB.
3. UeMmy paBHa BEPOATHOCTb TOTO, YTO IMPU OpPOCAHUU TPEX HIPATBHBIX
KOCTel 6 OYKOB MOSIBUTCS XOTsI ObI HA OJTHOM U3 KOCTEH.
4. Tlpu OTKJIIOYEHUMH OT HOPMAJIBHOIO peXuMMa paboThl aBTOMATa

cpabatbiBaeT curHaimsatop c-1 ¢ BepositHocThio 0.8, a curnanuzarop c-11



cpabaTbIBaeT ¢ BEposATHOCTHIO 1. BeposiTHOCTH TOrO, UTO aBTOMAT CHAOXEH
curHasimzaTopom ¢ -1 wim c-11 coorBerctBeHHo paBHbl 0,6 u 0,4. [Tonyuen
CUTHaJ O pas3lenke aBToMarta. YTo BeposTHEE: aBTOMAaT CHaOKeH
curHasmszaTopom c-1 wmm ¢-11?

5. CoObiTiie B mosiBUTCS B ciiydae, €ciu COOBITUE A TOSIBUTCS HE MEHEe
AByX pa3. HailTu BeposATHOCTh TOTO, YTO HACTYHnHUT coObiTHE B, ecnu Oyner
MPOU3BEAECHO 6 HE3aBHCHUMBIX MCHBITAHWM, B KaXJIOM M3 KOTOPBIX

BEPOSITHOCTD TMOSIBJICHUS COOBITHS A paBHa 0,4.

KounrpouabHasi padora Ne 2

1. OTaen TEXHUYECKOTO KOHTPOJISI MPOBEPSET U3JAEIHS HAa CTAHIAPTHOCTD.
BeposiTHOCTB TOTO, 4TO M3€enue cTanaapTHoe pasHa 0,9. B xaxaoi maprtun
COJIEPKUTCS IATh u3enuil. HailTu MmaTemaTH4ecKoe OKUJaHUE TUCKPETHON
CIIy4YalHOW BEJIWYMHBI X- YUCJA MApTUH, B KAXKIOM M3 KOTOPBIX OKaXETCS
POBHO 4YETBIPE CTAaHAAPTHBIX HW3JENUs, €CIM IpoBepke mnomiexar 50
MTapTUH.

2. HaiiTu paucnepcuro AHCKPETHOM CIy4yalHOW BEIMYMHBI X- YHCIIA
HOSIBJIGHUH  COOBITHSI A B JBYX HE3aBUCHUMBIX  HUCIBITAaHUSX, €CIIH
BEPOSITHOCTH TMOSIBIEHUSI COOBITUSL B 3THX HCHBITAHUSIX OJMHAKOBBI H
u3BecTHO, uTo M(X)=0,9.

3. JluckpetHasa ciydaiiHasg BeIWYMHA X HMMEET TOJBKO TPU BO3MOKHBIX
3HaueHus: x1, x2, u x3, npuuem x1<x2<x3. BeposiTHOoCTH TOrO, 4ro X
npumeT 3HaueHus x1 u x2 coorBercTBeHHO paBHbL. 0,3 1 0,2. HaifTu 3akoH
pacnpeneneHuss BeJIMYMHBI X, 3Has ee Maremarnudeckoe oxuganue M(X)
=2,2 u nucnepcuro D(X)=0,76.

4. Cny4aiiHasi BeJIMYMHA UMEET MIJIOTHOCTh BEPOSITHOCTEN

0,x<0;
f(x)=4{c/1+x?),0<x<1;
0, x>1.



HaiitTu mnocTrosgHHBIM mapamMeTrp €, MAaTeMaTU4YeCKOe OXUJAaHUE |
JTUCIIEPCHUIO.

5. Cnyuaiinasi Benu4nHa X pacrpe/esieHa paBHOMEpHO B mHTepBaie [-1,4].
Hatitu P(X>0).

Kpurepuu oueHku:
- OIICHKA «OTJIMYHO» BBICTABJISACTCS CTYJICHTY, €CJIM BEPHO U MPABUILHO
BeIoIHEHO 90%-100% 3ananmuii;

- OLIEHKA «XOpOILI0» BBICTABJISAETCS CTYJIEHTY, €CJIM BEPHO U MPABUIIBHO
BeImoHEHO 70%-80% 3amanuii;

- OLIEHKA «YyJIOBJIETBOPUTEIILHO» BBICTABIISIETCS CTYAEHTY, €CJIU BEPHO U
npaBWIbHO pemieHo 50%-60% 3amannii, BO3MOXHBI HEKOTOPBIE HCIPABICHUS
IIPU pEUICHUHU;

- OLIEHKA «HEYJIOBJIETBOPHUTEIHLHOY» BBICTABISETCS CTYJIEHTY, €CJIM BEPHO
BEITITOJTHEHO MeHee 50% 3amanuii,

Bonpocs! 11l KOJIIOKBHYMOB, co0ece10BaHUs
MoayJb 1. OcHOBBI TeOPpMH BepPOATHOCTEH

. DJIEMEHTBI TEOPUU BEPOSITHOCTH.

. Kombunaropuka. CoObITHS U IEUCTBUS HAJl HUMHU

. AKCMOMaTH4Y€ECKOE ONPEIEIECHUE BEPOATHOCTH.

. YCIIOBHasA BEPOSTHOCTb.

. UcnibiTanus bepHymim.

. [Tpubnuxenusie GopMynbl At OleHKH BeposTHocTu Pn (k).

. 3akoH OosbiKx yncesn B popme bepuyu.

o N oo o1 A W N

. @OpMyJIBI IOJIHOW BEPOSTHOCTH U baiieca
Moayas 2. Ciry4aiiHble BeJJMYMHbBI
. CiryyaiiHble BETMYUHBI U UX pacIpeieNICHusI.
. @yHKIMS pacnpenereHus U INIOTHOCTh PaclpeAesIeHNs, UX CBOMCTBA.
. MHOTrOMEpHBIE CyyaliHbIE BEJIMUMHBI U UX paclpeieIeHusI.

. Pacnpe)leneHI/Ie CYMMBEI JIBYX HOPpMaAJIbHBIX CﬂyqaﬁHBIX BCJINYHH.

aa B~ W N -

. UucnoBbIE XapaKTEPUCTUKU CIIyYaWHBIX BEJIUYMH.
6. BerunciieHre MaTeMaTHYEeCKOTO OKUIAHUS U TUCTIEPCUH OCHOBHBIX
JACKPETHBIX U HENPEPBHIBHBIX CIyYANHBIX BEJIUYHH.

7. CBoliCcTBa MaTEMATHYECKOTO OKUJAHUS U TUCTIEPCUH.



8. Koppemsitmst. Koppemnsiiimonnass matpuna 1 Ko3h(GUIUEHT KOPPEsLuu.

9. YcioBHBIEC 3aKOHBI pacIpe/IeICHHS.

10. 3akoH 6OJBIINX YUCET U MACCOBBIE SIBJICHUS.

11.Teopema bepnymnu u Ilyaccona. IlonaTne 006 yCuineHHOM 3aKOHE
OOJBIINX YUCE

12. llenTpanpHas npeneiabHas TeopeMa.

13.OcHOBHBIE TOHITHS U AIIEMEHTHI BHIOOPOYHOM TEOPUH.

14. DOmnupuueckas GyHKIMS pacrpeaeneHus. BbiOopoyHbie MOMEHTHI.

Kpurepuu ouenku:

- OIIEHKA «OTJIMYHO» BBICTABIISIETCS] CTYACHTY, €CIU HM3JI0KEHUE TOIYYCHHBIX
3HaHUM B YCTHOM (QopMe TMOJHOEe, B CHCTEME, B COOTBETCTBUU C
TpeOOBaHWSIMU  y4eOHOH  TPOTrpamMMbl,  JIOIYCKAIOTCS  SAUHUYIHBIC
HECYIIECTBEHHBIC OMMOKHU, CAMOCTOSTEILHO UCTIPABIIIEMbIE YUAITUMUCS;

- OI[EHKA «XOpPOIII0» BBICTABIISIETCS CTYJEHTY, €CIU W3JI0KEHHE MOJyYEHHBIX
3HAaHUH B YCTHOW QopMe TMOJHOE, B CHCTEME, B COOTBETCTBUMU C
TpeOOBaHMSMU  y4eOHOM  TpOrpamMmbl,  JOIMYCKAIOTCS,  OTHEIbHBIC
HECYIIIECTBEHHbIC OIIMOKH, WCIPABIAEMbIE YYalTUMUCSA TIOCJIE YKa3aHUs
MpernojiaBaresis Ha HUX,

- OI[EHKA «YJIOBJICTBOPUTEIHLHO» BBICTABIACTCS CTYACHTY, €CIIU HW3JI0KCHHE
MOJIYYCHHBIX 3HAHWKA HETOJHOE, OJHAKO 3TO HE MPEMATCTBYET YCBOCHUIO
MOCIEAYIONIETO TMPOTPAMMHOTO  MaTepHala; JJOMyCKAalOTCS OTICNIbHBIC
CYIIIECTBEHHBIC OIMMOKH, UCTIPABIISIEMBIE C TIOMOIIIBIO MTPETIOIaBaTEIs;

- OIIEHKA «HEYIOBJICTBOPUTEIHHOY» BBICTABISCTCS CTYICHTY, CCIIH W3JI0KCHHEC
y4eOHOro MaTepualia HeMoJIHOe, OECCHCTEeMHOE, YTO IMPEMsITCTBYET
YCBOCHUIO TMOCJEAYIONMEeH y4eOHOW MH(pOpMaIUK; CYHIECTBEHHbBIE OIIMOKH,
HE UCIPABJISIEMBIE JTaXKe C TIOMOIIBIO MTPEINO01aBaTels;

KoMIuteKkT TecTOBBIX 3a1aHUM 1JIs1 KOHTPOJIS

3aganmue 1
YCTpOUCTBO COCTOUT U3 LIECTH AJIEMEHTOB, U3 KOTOPBIX JBa U3HOLIEHBL. [Ipn
BKJIFOUCHHUH YCTPOUCTBA BKITIOYAIOTCS CITy9aifHBIM 00pa3oM J[Ba DJIEMEHTA.
BepogaTHOCTh TOTO, UTO BKJIFOUYEHHBIMH OKAXKYTCSI HEU3HOILICHHBIE SJIEMEHTBI
paBHa

e 04
e 0,2
e 0,6
e 038



e 0,3

3aganue 2
B uuranbHOM 3aj1€ UMeeTCs ceMb YYCOHUKOB 10 TEOPUH BEPOSTHOCTEH, U3
KOTOPBIX TPH B Ieperiere. bubimnorekaps Hayaady B3s1 ABa yueOHuka. Haiitu
BEPOSTHOCTh TOT'O, UTO 00a yUeOHHKA OKaXKYTCS B TIeperieTe.

o 1/7

o 47

e 1/14

e 5/9

3aganue 3
B kpyr paguyca 6 BnucaH kBagpar. BeposTHOCTh TOro, 4To ciiydyailHO BbIOpaHHas
TOYKA U3 KPyTa OKaXXETCs B KBaJIpaTe paBHA

e 2/n

o 2n/7

o 37/16

o 2/(3m)

3ananue 4

N3 30 crpenkos 20 nonaaatoT B MulieHb ¢ BepossTHocTsIMU 0,6; 10 cTpenkoB — ¢
BepositHocTsiMU 0,9. HaifTu BeposSTHOCTB TOTO, YTO HayAady BEIOpAHHBIN CTPEIOK
MONaJET B MUIIICHb.

0,7

0,5

0,57

0,8

0,6

3apanmue S
B marasuH nocrynuia HoOBast NPOAYKLHS C Tpex npeanpusatui. [IponeHTHbIn
cocTtaB 3Tor poaykuuu cienyrommii: 40% - mpoyKITus MepBOTO NPEANPUATHS,
35% - mpoayKuusa BTOpOro npeanpusaTus, 25% - npoayKuus TpeThero
npeanpusaTus; naiee, 8% MpoayKIMHU MEPBOro NPEANPUITHS BBICILIETO0 COPTa, Ha
BTOPOM MpeAnpusaTuu - 6% u Ha TperbeM - 20% MpoayKIHUH BBICIIETO COpPTa.
BeposTHOCTB TOrO, YTO CIy4alHO KYIUIEHHAs] HOBAsi NPOAYKIIUS OKaXKETCs
BBICIIIETO COpPTa paBHA

e 0,103
0,5
0,6
0,8
0,08

3axanue 6



BeposiTHOCTh MOSIBIICHUS COOBITHSI A B 5 HE3aBUCUMBIX UCITBITAHUSX, TPOBOIUMBIX
no cxeme beprymm, pasra 0,6. Torna nucnepcus 4uciia MOSIBICHUN 3TOTO
coOBITHS paBHA
o 172
o 232
e 0,3
e 0,35

3aganmue 7
BepostHocTh nosiBiieHUs COObITHS A B 13 HE3aBUCHUMBIX UCTIBITAHUSX,
MPOBOAMMBIX 10 cxeMe bepryim, paBHa 0,8. Torma MmaTeMaTuueckoe OKUJIaHHUE
YyHUCIia MOSBIICHUM 3TOr0 COOBITUS pPaBHA
e 104
18
0,4
0,2
0,32

3ananue 8
[Tpou3BoasSITCS HE3aBUCUMbBIC HCTIBITAHUS C OJITMHAKOBOM BEPOSITHOCTHIO
MOSIBJICHHS COOBITHUS A B KaXKJIOM HUCITBITAHUH. BEpOSATHOCTD MOSBICHUS COOBITHS
A, Korga MaTeMaTHYECKOE OXKUIAaHUE YHCIIa MOSIBIEHUI COOBITHS B IISITH
HE3aBHCHMBIX UCTIBITAaHUAX 1,5 paBHa

e 0,3
0,5
0,8

1
0
3ananue 9

Jana pyHK1us pacnpeneneHusi HempepbIBHOM ClIy4aiiHON BETUYUHBI

F(x)= 0 e 1l m———
T i—e npu X =0. pactpeX P
0 mpu x<0,
f(x)={2€_2X npu X=0
o > 0.
0 npu X <0,
f(x):{lJr —2x npu x>0
o >

3aganue 10



HamnmcaTe ni10THOCTH pacnpenesieHns HOpMAJIbHO PaCIpPEeIEHHON CIIy4YalHOU

BEJIMYMHEBI &, 3Has, 4TO MaremaTudeckoe oxuganue M(E)=1, D(&)=9.
(x-1)*

f(x)= e 18
° () 3Vor
)
f(x)=—=e 2
. ) NpY
° f(x):e_7
. (x+1)?
f(x)=——e 81
, f=oe
1 (x+1)?
f(x)==e 8
T
[ J
3aganme 11
CayyaitHple BeJIMUUHBI ¢ U 1 He3aBUCUMEBIL. Torma M(4¢& +77), ecan M(&£)=3, M(
n)=3, paBHO
o 33
o /
o 17
o 11
e 9
3ananme 12

MaremMaTHueCcKOe 0KHIaHHE MOKA3aTENLHOTO PACIIPEIEIICHUSI, 331aHHOTO
IUIOTHOCTBIO pacnpenenenus f(x)=e ™
1

5

1,2

0,4

0,2

, X=0 paBHO

3aganue 13
OMnupuyeckast GyHKIUs BHIOOPKH

n, |1 |3 |6

UMEET BU]T

0 npux < 2,
0,1lnpu2 <x <6,
04npub6<x<7,
lopux > 7.

° F*(x) =



(0 mpux < 2,
0,lnpu2 <x <6,
03npub6<x<7,
\0,6 ipu x > 7.

(0 npu x < 2,
lopu2<x <6,

o F*(x) =1

¢ F'x) = 4npub<x <7,
\10 ipu x > 7.
cr~n _ (Ompux < 2,
* F(x)_{lnpnx>7.
3aganue 14

Ecnu X:(Xl,Xz,---,Xn) uY =(Y,Y,,..,Y,) — BBIOOpKH M3 HOPMAJIEHEIX

pactipenenennit N(44,07) u N(u,,072) coorsercreennon X n Y

_ 1 &
HE3aBHUCUMBI, TO cnyt{aﬁHa;I BCJINYHNHA Z = X —Y , TIC X = n_z ><i y
1 i=1

_ 1 &
Y = n_ ZYi HMEET HOPMAJILHOE pacIIpeeIeHIuE
2 i=1

2 2
N, 20 %
® 1 2
1

(t) = .

. (1-2it)?
. N(@©Y

2

N(ﬂ,%)

3ananme 15
Br16opounast cpeHsis 1o JaHHOMY pacmpeeeHui0 BEIOOpku oobema N=10

X 3 7 10

n; 1 3 6

3aganue 16
Hecmerniennas oreHka reHepaibHOM CpeIHeH Mo JaHHOMY pacipeieICHUIO



BbIOOpKHU 00Bema N=10

x; |4 [8 [10

n; 1 2 7

paBHa
o 34/9
e 6
e 1/9
e 3/8

3aganue 17
ITo BEIOOpKE 0O6BbemMa N=10 HaifgeHa CMeleHHasl OlIEHKA reHepaaIbHON JUCIIEPCHH,

paBHas 54. HecmenieHHas OlieHKa reHepalbHOM AUCTIEPCUU PaBHA

3aganmue 18
Cny4daitnas BenrurHa X (4UCIIO CEMSIH COPHSKOB B MPOOE 3epHA) pacipeseseHa mno

3akony Ilyaccona. Huxe npuBeneHo pacrnpeneneHue ceMmsiH copasikoB n = 1000
nmpo0ax 3epHa (B MepBOM CTPOKE YKa3aHO KOJIMUYECTBO X; COPHIKOB B OJHOMU Mpo0e;
BO BTOPOM CTPOKE yKa3aHa 4acToTa 1;—YHUCIO Mpo0, CoEepKAIIUX X; CEMSH
COPHSIKOB):

x, |0 |1 [2 [3 [4 [5

n; 40736617540 (8 |4

ToduedHas orieHKa HEM3BECTHOTO MapaMeTpa, HalJICHHas: METOJ0M MOMEHTOB
paBHa

e (.888

o 1

e 25

o 34

3aganue 19
Cny4daitnas BenrurHa X (YUCIIO TOBPEKACHHBIX CTEKIISIHHBIX U3IeNIUNA B OJTHOM

KOHTEHHepe) pacnpeesieHa o 3akony IlyaccoHa ¢ HEM3BECTHBIM MAPaMETPOM A.
Hwxe npuBeaeHO SMIIMPUYECKOE PACIIPEAEIICHNE YUCIIA TOBPEKICHHBIX U3EIHM
B 500 koHTElHEpax (B IEPBOM CTPOKE YKA3aHO KOJUUYECTBO X; OBPEKACHHBIX
W3JICJINM B OTHOM KOHTEHHEpE, BO BTOPOU CTPOKE MPHUBEECHA YACTOTA N; — YHCIIO
KOHTEHWHEPOB, COAEPKAIIUX X; TOBPEKIACHHBIX U3/1EIUI):



x; |10 (1 |2 |3 |4 |5 |6 |7

n, | 199116987 |31 |9 |3 |1 |1

ToueuyHast orieHKa HEM3BECTHOTO MapaMeTpa A pacnpenenenus [lyaccora metogom
HanOOJIBIIIETO TIPABONOA00US paBHA

o 1

e 0

e 05

e 0.9

3aganue 20
ToyeyHast olicHKa MaTeMaTUYECKOT0 OKUAAaHUSI HOPMAJILHOTO pacIpe/iesICHUs

PaBHa 7. Torz:a CTO MHTCPBAJIbHAA OICHKA MOXKCT 6I>ITI>:
e (5,7;823)

(6,7; 10,7)

(7:8,2)

(1:5,7)

Kpurepuu onenkmu:

- OLICHKA «OTJIMYHO» BBICTABIISACTCS CTYJICHTY, €CJIM BEPHO U MPABUIBLHO
BeIOJIHEHO 90%-100% 3aganuii,

- OLICHKA «XOPOIIIOY» BBICTABISAETCS CTYJAEHTY, €CJIM BEPHO U MPABUIILHO
BeInoJiHeHO 70%-80% 3amanuii;

- OLICHKA «YJIOBJICTBOPUTEIILHO» BBICTABISICTCS CTYACHTY, €CJIU BEPHO U
npaBwibHO penieHo 50%-60% 3amannii, BO3MOXHbBI HEKOTOPbIE UCTIPABICHUS
MIpY PELICHUH;

- OIICHKA «HEYI0BJIECTBOPUTEIHLHO» BBICTABIISECTCS CTYJICHTY, €CJIM BEPHO
BBINOJIHEHO MeHee 50% 3aganuii;

Tembl 3cce (pedepaToB, 10KJIA10B, COOOIIEHHUIT)

1. McToprsa BO3HUKHOBEHHS TEOPUH BEPOATHOCTEN. Knnaccnueckas 3agada
[IleBanbe ne Mepe.

2. KomOuHaTopHble METO/IbI B TEOPUU BEPOSITHOCTEM.

3. 'eomeTpuyeckass BEpOSITHOCTh KaK PaCHIMPEHUE KIIACCUYECKOTO OMPEAECIEHUS
BEPOSITHOCTEN.

4. Knaccuueckas 3a7ia4ua 0 pa30peHrUU UTPOKa U €€ MojiempoBanne Ha OBM.

5. 'eomeTrpuyeckasi BEpOSITHOCTD. «3ajiauya 0 BCTPEUYE» U €€ MOJICTIUPOBAHKE HA
OBM.

6. AKCHOMAaTHYECKOE TOCTPOCHHE TEOpUU BeposiTHOCTEN akaa. Kommoroposa A.H.
7. Hexkoropslie ¢punocodckue mpodemMbl TEOPUU BEPOSTHOCTEH.

8. IIpenenbHbIE TEOPEMBI TEOPUU BEPOSITHOCTEN U €€ MPAKTUUECKUE TPUIIOKEHUS.
9. HezaBucumocTts coobiTuil. [Ipumep bepuiureiina.



10. 3agaua banaxa o cmmue4yHbIX KOPOOKax U ee MoJiearpoBaHre Ha DBM.

11. HopmainibHOE pacrnpeeneHrue BEpOITHOCTEN U €r0 poJib B MaTEMATHKO-
CTAaTUCTUYECKUX UCCIIETOBAHUSIX.

12. IIpuOnmxeHHOe BbIYMCIIEHUE Yncia T MmetogoM Monte-Kapo.

13. MaTemaTnueckas CTaTUCTHKA KaK CaMOCTOsITeNIbHAsl HayKa. CBs3b ¢ TeOpUEil
BEPOSATHOCTEM.

14. TlokazaTenabHO pacnpeaeeHue BEPOSITHOCTEN U €T0 MPHIOKEHUE: 3a1a4a
TEOPHUU TMIEPEeHOCA U3ITyUYECHUN U MOJCIUPOBAHUE CUCTEM MacCOBOTO
oOCTy>KUBaHMUS.

Pedepar onenuBaercs cjaeayloimmumM o0pa3om:

® COOTBETCTBHE COJEepKaHUs TeMe- 4 Oaa;

e [IyOMHA NpopabOTKU MaTepuana, 3 dama;

® TPAMOTHOCTH U TIOJHOTA MCIIOIL30BAHMS HCTOYHUKOB, 1 Oay;

® COOTBETCTBUE oopMieHUS pedepaTa TpeOoBaHUIM, 2 Oasia;

e JOKJIaj, 5 0ajjoB;

® yMCHHE BECTU JUCKYCCHIO M OTBETHI Ha BOIIPOCHI, 5 0AJIIOB.
MakcumainbHOe KoyruecTBO 0anoB: 20.

Kpurepuu ouenku:
- OIIEHKA «OTJIMYHOY» BBICTABIISIETCS CTYICHTY, eciii HaOpai 19-20 6anos;
- OIIEHKA «XOPOIIIO» BBICTABIIAETCS CTYACHTY, eciii HaOpan 15-18 Gamios;
- OLIEHKA «YyJIOBJIETBOPUTEIILHO» BBICTABIISIETCS CTYAEHTY, eciau HaOpan 10-14

0aJJIoB;
- OLIEHKA «HEYJIOBJIETBOPUTEILHO» BBICTABIIAETCS CTYACHTY, €CJIM HaOpa
MeHee 10 6amnos;

Bonpocs! k 3auery:

AKCHOMBI TEOpHUH BEPOITHOCTEN. CBONMCTBA BEPOATHOCTEM.

I'eomeTpuueckue BeposITHOCTH. CBOMCTBO BEPOSTHOCTEN.

Jlucniepcusi v ee CBOMCTRBA.

Jlucnepcust OCHOBHBIX AUCKPETHBIX PACIIPEACIICHUM.

Jlucnepcust OCHOBHBIX HENIPEPBIBHBIX PACTPENECICHHM.

3akoH Oonpimumx uncen. CneacTBue u3 TeopeMbl YeOrimmeBa: Teopema o

cpenneM. Teopema yMHOXKEHHS BepoITHOCTEH. He3aBucCuMMOCTh COOBITHIA.
/. UnterpanbHas Teopema Myaspa-Jlamaca. [Ipumenenue.
8. Kitaccuueckue ornpeznenenus BeposiTHOCTH. CBONCTBA BEPOSITHOCTH.
9. KoadduimeHT Koppesiiuy 1 ero CBONCTBA.
10.JIokanbHas Teopema Myaspa-Jlamiaca. [lpumenenue.
11.MaTtemaTudeckre 0>KMIaHNUsI OCHOBHBIX HEMIPEPBIBHBIX PACTIPEICICHUI.
12 . MatemaTudeckoe OKUJaHUE U ero CBOMCTBA.

ook wnE

13.MaTtemaTu4ecKoe OKHUJaHNUE OCHOBHBIX IUCKPETHBIX PACIpeIeIICHUN.



14 MHoromepHsle  cilydailHble BeJIWYMHBI. He3aBUCUMOCTH  Cily4ailHBIX
BEJIMYMH.
15.He3aBUCUMOCTD CIy4ailHbIX BEJIUYMH.

16.HepaBenctBo YeOnliena.

17.HopManbHBbIi 3aKOH pacmpeesieHus], ero napameTpsl. I'paguku mioTHOCTH
1 QYHKIUU pacrpeieseHui.

18.0cHoBHbIE  HENpephIBHBIE  CllyyailHble  BeNMWYMHBL. VX  YHCIOBBIE
XapaKTEPUCTHUKH.

19.0cHoBHbIe Ppopmysbl KoMOHHATOpUKH. [IprMepsI.

20.ITocnenoBaTenbHOCTH HE3aBUCUMBIX HCTIBITaHA. Dopmyna bepHymm.

21.PacnipesienieHre CyMMBI IByX HE3aBUCUMBIX BEITUYHH.

22.PacripefieieHe CyMMBI JIBYX HE3aBHUCHUMBIX HOPMAJIBHBIX CITy4aiHBIX
BEJIMYMH.

23.Cny4aiinble Benu4uHbl. OCHOBHBIE TUCKPETHBIC CITy4ailHbIC BEJIMYUHBI.

24.CoObITHs ¥ IEUCTBHSI HAJl HUMHU.

25.Craructuueckoe onpeeneHue BeposiTHocTu. CBOMCTBA BEPOATHOCTH.
26.Teopema Ilyaccona.

27.TeopeMa CIIOKEHUS BEPOSITHOCTEM.

28.TeopeMa yMHOKEHHUSI BEpOosTHOCTEH. HezaBUCHUMOCTD clTydyallHbIX COOBITUH.

29.YcnoBHas BEPOATHOCTb.
30.®opmyna batieca.
31.®opmyna bepuymiu. CBoiicTBa BepositHocTei P, (m).

32.®opmya MOJHOM BEPOATHOCTH
33.OyHKIMS pacrpeiesieHns U €€ CBONCTBRA.

34.Xapakrepuctuyeckasi QyHKITUS U €€ CBOMCTBA.

35.Xapakrepuctuiyeckue (PyHKIIMH OCHOBHBIX TUCKPETHBIX pacipeiesICHUH.
36.1lenTpanpHas mpenenpHas Teopema.

37.Bb100opoUHbIC XapaKTEPUCTUKU U MX ACUMIITOTUYECKHE CBONCTBA.

38.[IpeameT MaTeMaTHYECKON CTATHCTHKU U €€ OCHOBHBIC 3a[a4H.
39.0OMnupuyeckas GyHKIHS paclpeIesIeHUs U €€ CBOMCTRA.

Kpurepuu ouenku:

- «3a4TEHO» BBICTABIIIETCS CTYJCHTY, €CJIM U3JI0KEHHUE MTOJTYyYCHHBIX 3HAaHHUM B
YCTHOM (opMe IMOJHOE, B CHCTEME, B COOTBETCTBHUM C TpeOOBaHUSIMU
y4eOHOU MPOrpaMMBbl; JOMYCKaIOTCs, OTAEIbHbIE HECYIIECTBEHHBIE OIINOKH,
UCIIPABJIIEMBIE YYALIUMHUCS TIOCJIE YKA3aHMS IIPENOAABATENA HA HUX;

«HE 3aYTEHO» BBICTABJISIETCS CTYICHTY, €CJIM U3JI0KEHUE Y4eOHOro MaTepuraia
HETMOJIHOE, OECCUCTEMHOE, YTO MPEMATCTBYET YCBOCHUIO NOCIEAYIOIIEH yueOHO
uH(bOpMaInK; CYIIECTBEHHbIE OIIMOKH, HE UCIIPABIIIEMbIE JJaXKe C TOMOIIbIO
IIPENoAAaBaTEIIs.



