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PABOYAS MPOrPAMMA YYEEHON OUCLUMIINHBI

B1.0.15 Teopusi BeposATHOCTEM U MaTEMaTMYECKaA CTaTUCTUKA

1. Koa n HammeHoBaHue cneunanbHOCTH:
14.05.02 ATOMHbI€ CTaHLMN: NPOEKTUPOBAHME, IKCNTyaTauns U MUHXUHUPUHT.

2. Cneumanusaums:

[MpoekTupoBaHue 1 sKCcnnyaTauns aTOMHbIXCTaHLUNN.
3. KBanudukauus Bbiny CKHUKA: MHXeHep-PhU3nNK
4. dopma obyyeHuA: ovHas

5. Kacheppa, oTBevarowan 3a peanmsaumio QUCUUNINHDbI:

0803 kadheppa matemaTnyeckon puUankn N HPOPMaLMOHHBLIX TEXHONOMNN

6. CoctaBuTenu nporpammsbil: 4.4>-M.H., npoceccop, 3aBeaytommn kadenpon,
MepecenkoB Cepren Anekceesny

7. PekomeHaoBaHa:

HayyHo-meTogmMyeckmm coBeToM omandeckoro pakynbTeTa,npotokon Ne6 ot
14.06.2023r.

8. YuebHbin roa: 2024/2025 CemecTp(bl): 4



9.Uenu u 3agaum y4e6HON AUCLMUNSIUHDI:

Llenb avcumMnnuHbl: AaTb CTyAeHTaM 3HaHMS NO OCHOBaAM TeopwuM BEpPOSTHOCTU U
MaTeMaTU4eCKON CTaTUCTUKE; WU3NIOXEHME OCHOBHbIX CBEAEHUIN, HeobXoAUMbIX Mpu
MOCTPOEHUM W aHanuse MaTeMaTUYecKUX MOAENen, YyUUTbIBAOWMX Chly4daiHble
¢hakTOpbI; paseutre n opmMMpoBaHMe NIOrMYECKOro U arrOPUTMUYECKOTO MbILUSIEHWS;
WHTENNeKTa U UHXEHEePHON 3pyaAuLLNM; HaYYHOTrO MbILUSIEHMS.

OcCHOBHble 3a4a4un AUCUNMITNHBI:
- K3y4eHne OCHOB TEOpPUH BepOﬂTHOCTeVI N MaTeMaTU4eCKOWN CTaTUCTUKN;

- OBNnageHme BaXHEWWUMWN METOoAaMM  UCCIeaoBaHUs CﬂyanIHbIX BEJINYUH,
BbIYUCIIEHNA NX OCHOBHbIX XapaKTEPUCTUK, reHepunpoBaHnA ﬂCGBﬂOCﬂyHaﬁHbIX yucen c
3aaHHbIM pacnpeppeneHnemMm, CTatuCTn4eckoro aHanmsa Bbl60p0K, BblABJ1EHUNA
B3aUMOCBA3EN Mexny npu3Hakamu 06BEKTOB  CTATUCTUYECKOM COBOKYIHOCTWN,
N3MepeHHbIMU B PA3JINYHbIX LLKanax,

- NpMobpeTeHne 3HaHUN N HaBbIKOB MOAENMPOBAHMUA CIlyYanHbIX COObITUIN, 006paboTku
CTATUCTUYECKMX [OaHHbIX, TOYEYHOr0 U WHTEpPBANbHOrO OLIEHVMBAHUS NapamMeTpoB
pacripefeneHnini, NpoBEepKM  CTAaTUCTUYECKUX  TUMNOTE3,  PErpeccUoOHHOro U
KOPPENsALUNOHHOIro aHanm3a AaHHbIX;

- opmupoBaHne YMeEHUSI WHTEpPNpPeTUpoBaTb pe3ynbTaTbl BEPOSATHOCTHbIX WU
CTaATUCTUYECKMX UCCNeaoBaHNA U NPUMEHATb UX MPU PELLEHUN NPaKTUYECKNX 3aaau.

10. Mecto yuyebHOM paucumnnuHbl B cTpykType OOI: aucumnnumHa «Teopus
BEPOATHOCTEN N MaTeMaTU4eckas CTaTUCTMKa» OTHOCUTCS K gucumnanHam 6a3oBon 4acTu
umkna bB1. [OucuunnuHa npegwecTtsyeT gucuunnmHam «Matematudeckme metogpl
MoAennpoBaHna mM3nydecknx npoueccos» n «Ctatnctmyeckasa omsnkar.

«Teopua BepoATHOCTEN U MaTemMaTmyeckad CTaTUCTUKaA» OTHOCUTCA K 4ucny
dyHOaMeHTanbHbIX pa3fgesioB COBPEMEHHOM MaTeMaTuKW. 3HaHWe OCHOB Teopuwu
BEPOATHOCTEN M MAaTEMATMYECKOM CTAaTUCTUKKN ABNAETCHA BaXHOW COCTaBnsowen obuien
MaTeMaTUYEeCKOWN KYSbTypPbl BblMYyCKHMKA.

11. MnaHupyembie pe3ynbTaTbl 06y4YeHUsi No AUcUUNIIMHe/MOAYIIO (3HAHUA, YMEH WS,
HaBblkM), COOTHECEHHble C MNfaHUMpyeMbiMU  pe3ynbTaTaMu  OCBOEHUS
o6pasoBaTenibHON NporpamMmMbi (KOMMEeTeHLUSAMMU BbiNYCKHUKOB):

Kog, Ha3BaHue Kopg(bl) NuankaTop(bl) lMnaHupyemble
KOMMNETEeHLMM pe3ynbTaTtbl 06y4eHus
OlK- | CnocobeH OMK- | 3HaeT OCHOBHble [leMoHCTpUpyeT 3HaHUs
1 ncnonb3oBaThb 1.1 MOHATUA N MeTOobl dyHOaMEHTanNbHbIX
6a30Bble 3HAHUS MaTeMaTM4YeCcKoro | 3aKOHOB NpUpOabl U
eCTeCTBEHHOHAYYHb! aHanuaa, § OCHOBHbIX (OM3NYECKNX U
X AVCLMINNH B aHanMTU4eCKowm MaTeMaTU4YeCcKux
npodeccnoHanbHom reomeTpnn, 3aKOHOB.
eATENbHOCTY nuHenHomn anrebpsl,
’ Teopun OyHKLUUN
NPUMEHATb MeToabl KOMTEKGHOTO
MaTeMaTU4ecKoro NepemMeHHoro,
aHanusa u Teopun
MoAeNnnpoBaHu4, BEPOATHOCTEN U
TEOPETUYECKOro n MaTeMaTU4YeCcKoun

JKCnepuMeHTalnbHor CTaTUCTUKN




O nccnepoBaHunAa

OlK- | PaccuutbiBaeT

1.6 OCHOBHbIE 3aKOHbI U
XapaKTepuCTMKM
Clny4amnHbIX
BENNYNH

MpumenaeT dunsmyeckne

MaTemaTuieckue MeTofbl
ANA peweHuns 3aaay
TEOPETUYECKOro U
NPUKIaZHOro XxapakTepa.

12. O6bLem AncuunnuHbI B 3a4eTHbIX eauHuuax/yac.— 4/144.

CDopma npome)KyTquoﬁ aTtrecTalun: 3K3aMeH.

13. Buabl yye6HOM paboThbI:

TpynoemMKocTb
Mo cemecTpam
Bup yuebHom paboThbl Beero
4 cemecTp
AyauTOpHbIE 3aHATUSA 68 68
nekumm 34 34
B TOM yucne: | NpakTnyeckue 34 34
nabopaTopHble 0 0
CamocTosaATenbHasa paboTta 40 40
B TOM yucne: Kypcoas paborta 0 0
(NpoeKT)
dopma NpomMexyTo4Hon 36 36
aTTectauum
UToro: 144 144
13.1. CopepxaHme ANCLUUNIIUHDbI:
n/n Peanusauusa
paspena
HaumeHoBaHue AVCUMNAWHDI
pa3pena CopepxaHue pasgena oucumniaunHbl C NOMOLLbIO
ANCUMUNIINHBI OHNamnH-
Kypca,
QYMK *
1. Nekumnn
1.1 | OcHoBHbIE lMpeamet Teopun BepoAaTHoCcTeN. Buapl https://edu.vsu.ru
MOHATUS cryyanHbIx cobbiThit. Knaccuuyeckoe v ézrlrloflg/éggex.php?
TeopeMbl TEOPUN | CTAaTUCTUYECKOE onpeaeneHne BEpOATHOCTH
BEPOATHOCTEMN. cobbiTns. Teopema CroxXeHnsa BEPOSATHOCTEN.
Anrebpa Teopema yMHOXeHust BepoAaTHocTen. Popmyna
cobbITn. nonHon seposaTHocTun. Popmyna baneca.
lMoBTOpEHUE MoBTOpeHue ncnoiTaHnin. Popmyna bepHynnu.
NCNbITaHUMN. INokanbHas u nHTerpanbHaa TeopeMbl J1lannaca.
OTKNOHEeHMEe OTHOCUTENbHOW YacTOThbl OT
BEPOATHOCTU B HE3ABNCUMbIX UCTIbITAHUSAX.




1.2

CnyvanHas
BENMMYnNHa.
(OnHOMeEpHBIN
cny4yaw).

CnyyanHas BenuymHa: gNuCKpeTHas u
HenpepbiBHasA. 3aKOH pacrnpegeneHus. OyHKLns
pacnpegeneHus crny4yanHon BesMYmHbI:
onpegeneHune, CBOMCTBA, rpadumk. MNnoTHOCTb
pacnpegeneHnsa BepoSATHOCTEN: onpeaeneHne,
CBOWCTBA, BEPOATHOCTHbIA CMbICH. BepoaTHOCTb
nonagaHvsa B 3afaHHbI MHTEpBarn.
MaTemaTnyeckoe oxmngaHue cnyv4anHom
BENUYMHbBI: ONpeaeneHune, cBoncTea. HayanbHble

https://fedu.vsu.ru
/enrol/index.php?
id=18571

N LeHTpanbHble MOMEHTLI. [ucnepcua n
cpefHeKkBagpaTu4yeckoe OTKIOHEHUE CryYyanHom
BENWYMHbBI: onpeaeneHne, ceonctea. Moga n
MeguaHa. Xapaktepuctnieckaa yHkUus, ee
cBoucTBa. [lpumepbl 3aKOHOB pacnpeaeneHnsa
OUCKPETHON, CIly4anHOW BENUYMHDI:
BUHOMMHANbHbLIN, NyaCCOHOBCKUNA,
reoMeTpu4eckun. Npnmepbl 3aKOHOB
pacrnpeneneHus HenpepbiBHOW, Cy4YanHoun
BeSIMYMHbI: paBHOMEPHbIW, NOKa3aTenbHbIN,
HOpPMarsibHbIN.

1.3

MHoromepHble
clny4vaiHble
BESTMYUNHBI.

[1BymepHaa cnyyanHas BenumyumHa: oUCKpeTHas 1
HenpepbiBHasa. PyHKUUA pacnpegeneHus:
onpepgeneHue, cBonctea. [NNOTHOCTL COBMECTHOIO
pacnpegeneHua BepoATHOCTEN: onpeaeneHue,
CBOWCTBA BEPOATHOCTHbIN CMbICA. [1I0THOCTb
BEpPOATHOCTEMN, COCTaBNAKLWMX ABYMEPHOM
CNy4YanHOMN BeNMYMHbI. YCNOBHbIE 3aKOHbI
pacnpegeneHus: onpegeneHne, CBOMCTBA.
YcnoBHOe MatemMaTnyeckoe oxXxuaaHue.
HopmarnbHbIM 3aKOoH pacnpegeneHus Ha
NnockocTn. KoppenaumoHHbIA MOMEHT.
KoadpduumeHT Koppenauuun. 3aBucumMblie 1
He3aBUCUMbIE CIlyYanHble BENTUYUHDI.
KoppenupoBaHHOCTb 1 3aBUCUMOCTb CITy4anHbIX
Benun4uH. JlnHenHas perpeccus. CnyyanHole
dyHKUMK. MatemaTuyeckoe oxungaHue.
Oucnepcusa. KoppensaumoHHasa gyHKUmMS.
CTtauunoHapHble cnyyamnHble pyHKUUN.
dproaunydeckme pyHKUnN. PyHKUNA CryYamHoro
aprymeHTa. @yHKUMA ABYX CAyYanHbIX
aprymeHToB. PacnpeneneHue NupcoHa,
CtblogeHTa, Pnwepa-CHepekopa. lNpeaenbHble
TeopeMbl TEOPUM BEPOATHOCTEN. 3aKOH 6ONbLUNX
yucen. UeHTpanbHas npegenbHaa Teopema.

https://edu.vsu.ru
fenrol/index.php?
id=18571




1.4 | MatemaTtnyeckas | MNMoHATMe BblGopkK. CTaTncTMUeckoe oueHnBaHue  |https://edu.vsu.ru

CTaTUCTHKA. napameTpoB pacnpeaeneHus. OCHOBHblIe fenrol/index.php?
CBOWCTBA oueHOK. OueHKa MaT. 0OXnaaHus u 1d=18571
ancnepcum no Boibopke n ee ceonctea. Metop
HanbonbLuero npasgononobus. [JoseputensHbIn
nHTepsan. lNMocTpoeHne AoBEpPUTENBHOrO
nHTepBana gna mat. Oxuganus. MNMocTpoeHus
[OBEPUTENBHOrO MHTEpPBana Ans AMCnepcun.
lMpoBepka cTaTUCTMYECKMX rnoTe3. Hynesaa u
KOHKypupytowas runotesbl. Owmnbku nepeoro u
BTOpPOro poga. Beibop ctatuctuyeckoro kputepums.
MpoBepka runoTesbl 0 paBeHCTBE MaT. OXuaaHun
OBYX HOPManbHbIX reHepanbHbIX COBOKYMHOCTEMN.

2. MpakKkTuyeckune 3aHATUA

2.1 | OcHoBHbIe lMpeamet Teopun BepoATHOCTEN. Buapl https://edu.vsu.ru
NOHATMA cryyaiiHbix cobbiTuin. Knaccuyeckoe u fenrolfindex.php?
TeopeMbl TeOpUM | CTaTUCTMYECKOe onpeaeneHne BepoAaTHOCTU 1d=18571
BEPOATHOCTEN. cobbITuA. Teopema CnoxeHNss BEpOATHOCTEN.

Anrebpa Teopema yMHOXeHUS BeposiTHocTen. dopmyna
coObITUN. nonHomn sepoATHocTn. dopmyna bawneca.
[MoBTOpEeHue lMoBTOpeHue ucnoitaHnin. dopmyna beprynnu.
NCNbITaHUMN. INokanbHas n uHTerpanbHas Teopemsbl Jlannaca.
OTKNOHEHNE OTHOCUTENBHOM YacTOTbl OT
BEPOATHOCTU B HE3ABUCUMbIX UCMbITAHUAX.

2.2 | CnyvanHas Cny4anHas BenuyuHa: AUCKpETHasA 1 https://edu.vsu.ru
BENUYMHA. HenpepbiBHasi. 3akoH pacnpenenenusi. ®ynkuns  [enrol/index.php?
(OpHOMeEpHBIN pacnpeaeneHunsa crnyy4yanHon BeNUYMHbI: 1d=18571
cnyyan). ornpeperneHune, CBOMCTBa, rpaduk. MNNoTHOCTL

pacnpeaeneHusa BEpPOATHOCTEN: onpeaeneHune,
CBOWCTBA, BEPOATHOCTHbLIN CMbICA. BEpoaTHOCTb
nonajaHva B 3afaHHbIN MHTepBar.
MaTemaTnyeckoe oxuaaHue cny4anHom
BeSIMYUHbBI: onpeaerieHne, cBoMcTea. HavyaneHble
N LeHTpanbHble MOMEeHTbI. [lucnepcus un
cpefHeKkBagpaTn4yeckoe OTKSIOHEHNE CryYanHou
BeNMYUHbIL: onpegeneHne, ceonctea. Moga u
MeguaHa. Xapaktepuctnieckasa yHKUus, ee
cBoncTtBa. [pumepbl 3aKOHOB pacnpeneneHuns
OVUCKPETHON, Crly4anHOW BENUYMHDI:
BGMHOMUHAINbHbIN, MyaCCOHOBCKUN,
reomeTpudeckui. Nprumepbl 3aKOHOB
pacnpeneneHuns HenpepbiBHOW, Cy4YanHoun
BENNYMHbI: paBHOMEPHbIN, NOKa3aTerbHbIN,
HOpMarsibHbIN.




2.3 https://edu.vsu.ru
/enrol/index.php?

1d=18571

MHoromepHble
cnyyawHble
BESTMYNHBI.

[lBymepHasa cnyvanHas BennuinHa: oUCKpeTHasa u
HenpepbiBHasa. PyHKUUA pacnpegeneHms:
onpegeneHue, cBoncTea. MNNOTHOCTL COBMECTHOIO
pacnpegeneHnsa BepoSATHOCTEN: onpeaeneHue,
CBOWCTBA BEPOATHOCTHbLIN CMbICA. [1I0THOCTb
BEPOATHOCTEN, COCTaBNAILNX OBYMEPHOW
CNy4YanHOMN BeNNYMHbI. YCOBHbIE 3aKOHbI
pacnpegeneHus: onpegeneHne, CBOMCTBA.
YcnoBHOe MatemaTuyeckoe oXuaaHue.
HopmanbHbI 3aKOH pacnpegeneHusa Ha

nyockocTn. KoppensunoHHbIN MOMEHT.
KoadhduumeHT Koppenauun. 3aBucumble un

He3aBNCUMble CryYanHble BENMNYMHDI.
KoppennpoBaHHOCTb 1 3aBUCUMOCTb Cily4anHbIX
Benu4uH. JlnHenHas perpeccud. CnyyanHole
dyHKUMK. MaTemaTnyeckoe oxungaHue.
Oucnepcusa. KoppensaumoHHaa gyHKumS.
CTtaumnoHapHble cnyyanHble pyHKUUN.
dproaunyeckme pyHKUnN. PyHKLMUA CryvyanmHoro
aprymeHTa. @yHKUMA ABYX CAyYanHbIX
aprymeHToB. Pacnpepenexue lNupcoHa,
CtbtogeHTa, Pnwepa-CHepekopa. lNpepenbHble
TEOpPEMbI TEOPUN BEPOATHOCTEN. 3aKOH B0NbLUNX
yucen. UeHTpanbHas npegenbHasa Teopema.

24 https://edu.vsu.ru
/enrol/index.php?

1d=18571

MaTtemaTtuyeckas
CTaTUCTUKa.

MoHaTre Bbibopku. CTaTUCTUYECKOE OLIEHNBAHUNE
napameTpoB pacnpeaeneHns. OCHOBHble
cBoOWCTBa oueHoK. OueHKa MaT. OXMAaHUAa un
ancnepcum no Bolibopke n ee ceonctea. Metoa
HanbonbLuero npasaononobus. [loBepuUTtenbHbIN
nHTepsan. lNocTtpoeHne [oBepuTESNbHOro
nHTepsana gns mat. OxuaaHus. MNocTpoeHusn
DOBEPUTENBHOro NHTEpPBana Ans AUCNepcun.
lMpoBepka cTaTucTnyeckux runotes. Hynesasa u
KOHKYpupyoLasa runotesbl. Owmnbkn nepeoro u
BTOPOro pofa. Bbibop cTtaTucTnyeckoro Kputepus.
lMpoBepka runoTesbl O paBeHCTBE MaT. OXUAaHUN
OBYX HOPMarsbHbIX reHepasbHbIX COBOKYMNHOCTEMN.

13.2. Tembl (pa3genbl) AUCLUUNIUHBI U BUAbI 3aHATUN:

Buabl 3aHaTMI (Yacos)
CamocTos

HanmeHoBaHue Tembl

(paspena) aucumnnuHbl

JTekunn

Mpaktny
eckue

Nab6opar
OpHbIe

TesnbHas
paboTta

Bcero

OcCHOBHbIE NOHATUA
TeopeMbl TEOPUN
BEpPOATHOCTEMN.

Anrebpa cobbITui.
[MoBTOpEHME UCMNbITaHNN.

10

36




CnyvanHas senunyumHa.
2 (OgHOMeEpHbIN criyyan). 8 8 0 10 36
3 MHoromepHble cny4anHble p 3 0 0 ”
BESTMYUHBI.
4 MaTemaTtnyeckas 10 10 . " ”
CTaTUCTUKA.
Wtoro: 34 34 0 0 Py

14. MeToaun4yeckue ykazaHus Ans oo6yyaromxcsi N0 0CBOEHUI0 AUCLUNIIUHbI:

Mpy N3y4yeHnn ANCUMNIIMHBI PEKOMEHIYETCA UCMONb30BaTh CreayloLlne CpeacTsa:

- PEKOMEHAYEMYI0 OCHOBHYIO U AOMONTHUTENbHYI0 NUTEPaTypy;

- MeToaMyecKue ykasaHusa n nocobus;

- KOHTPOnbHbIE 3afaHNA ANA 3aKpenneHns TeopeTUYecKoro MmaTepumana;

- 3NIEKTPOHHbIE BEPCUM Y4EOHNKOB M METOANYECKUX YKa3aHWUI A51s1 BbINOSIHEHUS]
npakTU4eckux pabor.

dopma opraHn3aLmmn CamoCcToATENbHON PpaboTbl: NOArOTOBKA K ayAMTOPHbLIM 3aHATUSIM;
BbINOSIHEHME AOMALUHUX 3afaHWI; BbINONHEHWE KOHTPOSbHbLIX paboT.

15. lMepeyYeHb OCHOBHOW U [ONONIHUTENbLHOMN NUTEpPaTypPbl, PECYpPCOB UHTEPHET,
HeobXoAUMbIX AN OCBOGHUS AUCLUNSIUHDI:

a) OCHOBHas nutepartypa:

Ne n/n

NcTouHnk

Axosnes B.I1. Teopusa BeposiTHOCTEN U MaTtemMaTudeckas ctatuctuka / B.I1. Akosnes. —
3-e n3g. — Mocksa: Jawwkos n Ko, 2012. — 182 c. (OBC «YHuBepcuTeTcKas tnbnmoTeka
online» http://biblioclub.ru/index.php?page=book&id=115779)

Matanbiukmnin M.A. Teopusi BEpOATHOCTEN, MaTeMaTUYeckasi CTaTUCTUKa U CriydanHble NpoLeccehl
/ M.A. MaTanbiukuin; Xaukesmd . A. — MuHck: Beicwas wkona, 2012. — 720 c. (36C
«YHuBepcuteTckasa bubnmoteka onlinex» http://biblioclub.ru/index.php?page=book&id=136001)

bangun K.B. Teopusi BeposATHoCTeN n matematndeckas ctatuctuka / K.B. bangvH; Bawnbikos B.
H.; PokocyeB A. B. — 2-e nsg. — Mocksa: Jawkos u Ko, 2010. — 473 c. (3BC
«YHuBepcuTeTcKkasa bubnuoteka onlinex» http://biblioclub.ru/index.php?page=book&id=116308)

Konemaes B.A. Teopus BepoATHOCTEN U MaTteMmaTtuyeckasi ctatuctuka / B.A. Konemaes;
KanununHa B. H. — Mockea: Onntn-Lana, 2010. — 353 c. (OBC

«YHnBepcuteTckasa bubnmoreka online»
http://biblioclub.ru/index.php?page=book&id=118479)

Jlncbes B.T1. Teopus BepossTHOCTeN U MaTteMaTudeckas ctatuctuka / B.I. JincbeB. — Mockea:
EBpasunckun oTkpbITbIi MHCTUTYT, 2010. — 200 c. (3BC

«YHuBepcuTeTCcKan bubnuoteka online»

http://biblioclub.ru/index.php?page=book&id=90420)

Psabywko A.MN. MhaneupyanbHble 3agaHus No BbiCLEn MaTemaTtuke. B 4-x 4 QnemeHTbl Teopumn
yCTONYMBOCTU. Teopust BepoATHoCcTen. MaTtemaTtuyeckasi ctatuctmka. 4. OnepaumoHHoe
ncuucnenue. / A.lN. Pabywko. — 3-e n3g. — MuHck: Beiclas wkona, 2010. — 336 c. (36C
«YHnBepcuteTckasa bubnmoreka online»

http://biblioclub.ru/index.php?page=book&id=119723)

lN'ycesa E.H. Teopus BeposiTHOCTeN U MaTemaTudeckas ctatuctuka / E.H. lNycesa. —
Mocksa: ®nuHta, 2011. — 220 c. (3BC «YHuBepcuTeTckas tubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=83543)

6) nononHuTenbHasa NuTepaTypa:



http://biblioclub.ru/index.php?page=book&id=115779)
http://biblioclub.ru/index.php?page=book&id=136001)
http://biblioclub.ru/index.php?page=book&id=116308)
http://biblioclub.ru/index.php?page=book&id=118479)
http://biblioclub.ru/index.php?page=book&id=90420)
http://biblioclub.ru/index.php?page=book&id=119723)
http://biblioclub.ru/index.php?page=book&id=83543)

Ne n/n NCcTOYHMK

"MypmaH B.E. Teopusi BepoATHOCTEN U MaTeMaTnyeckasi CTaTucTmka: YuyebHoe

1 nocobue ansa 6akanaspos / B.E. T'mypmaH. — 12-e usg. — Mocksa: FOpanr,
2013.—-478c.
Kpemep H.LU. Teopus BEpoATHOCTEN N MaTeMaTU4eCcKasa cTaTucTuka: [Y4ebHunk
2 ANnA cTyn. By30B, 06y4y. Mo 3KOH. crneunanbHoctam] / H.LW. Kpemep. — 3-e u3g,,

nepepab. n gpon. — Mockea: OHNTK, 2010. — 550 c.

TyraH6aeB A.A. Teopusi BEpOSTHOCTEN U MaTeMaTudeckasn ctatuctuka / A.A.
3 Tyran6aes, B.I'. KpynuH. — CI16.: lanb, 2011. — 224 c. (36C «JIAHb»
http://e.lanbook.com/books/element.php?pl1_id=652 )

B) MH(POPMaLMOHHbIE 3N1EKTPOHHO-00pa3oBaTenbHble pecypchbl (OuumnanbHble pecypcbl
NHTEpPHeT)*:

Ne n/n Pecypc

www.lib.vsu.ru - 3HB Bl'Y

on
1
2 http://e.lanbook.com/ - 3BC «J1aHb»
3 http://www.book.ru/ - 9B6C «Book.ru»

16. Mepe4veHb yue6HO-MeTOAMYECKOTrO OGecneyeHUs Ans caMocTosiTeNnbHOM paboThl

Ne n/n NcTOYHMK

Axkosnes B.I1. Teopuna BepoaTHOCTEN N MaTemMaTuyeckas ctatuctuka / B.I.
AxkoBnes. — 3-e n3a. — Mockea: Jawkos un Ko, 2012. — 182 c. (OBC
«YHuBepcuteTckas bubnunorteka online»
http://biblioclub.ru/index.php?page=book&id=115779)

17. UIHbopMaLMOHHbIE TEXHONOrUu, UCnosnb3yemble ANsa peanusauum y4eoHoun
OUCLUMUNIUHBI, BKIOYasa nporpamMmmHoe obecrnevyeHue u MHPOpPMaLMOHHO-
crnpaBo4Hble cucTeMbI (MPU HEO6XO0AUMOCTH)

|-|pl/l peanndauun gucuurJsinHbl MOryT WUCNOJS1Ib30BAaTbCA TEXHOJIOTMn 3J1IEKTPOHHOIO
06y‘-IeHVIFI M ANCTAHUMNOHHbIE o6pa3OBaTen bHble TEXHOMOruM Ha 6aze noptana edu.vsu.ru.

18. MaTepuanbHO-TeXHU4YecKoe obecrneyeHne AUCLMUMNIUHbI:

YyebHan ayautopusa ona npoBeaeHns 3aHATUIN NEKLUMOHHOrO Tuna, NpakTUYeckoro Tmuna,
TeKYLLLero KOHTPOssA 1 NPOMEXYTOYHOM aTTecTauum
CneunanuanpoBaHHasa mebenb

KoMnbOTEPHbIN Knacc, ayautopua ana rpynnoBbiX U MHAMBUAYANbHbIX KOHCYNbTauun,
nomeLleHne aAnsg caMmocToaTenbHon paboThl

CneunanuanpoBaHHas mebernb, KOMNbOTEPbI C BO3MOXHOCTbIO MOAKIHYEHUSA K CETU
«NHTepHeT» n obecnevyeHrem AocTyna B 3N1EKTPOHHYO MHPOPMALMOHHO-06pa30BaTEeNbHYHO
cpeny yHuBepcuteTa

Microsoft Windows 10, LibreOffice, Adobe Reader

19. OueHou4Hble cpeacTBa ANs NpoBeAeHUs TEKYLLEeNn U NPOMEXyTOYHOM aTTecTauum

MopsiAoK OLeHKM OCBOEHMSI 0GyyYatommMmmucs y4ebHoro matepuana onpenensiercs
coAepXaHveM crneayoLmx pa3aenos AUCUMUMIUHDI:


http://e.lanbook.com/books/element.php?pl1_id=652
http://www.lib.vsu.ru/
http://e.lanbook.com/
http://www.book.ru/
http://biblioclub.ru/index.php?page=book&id=115779)

0 MHpmkatop(el) OueHOYHbIe
rrl\l/n sz,al/llllcl\ﬂl,?/ll-lll?'lBMaHHbvll?Mpgg)ﬁ'?;)a Komnetenuns(n) | AOCTUXEHMS (I:-lpep,CTBa
KoMneTeHumm
1. OCHOBHbI€ NOHATUSA KM Ne 1
TEopeMbl TeOpUn
BEPOATHOCTEWN. KM Ne 2
Anre6pa cobbITUiA. OrK-1.1
[MoBTOpEeHMEe NCnbITaHNN. [MepeyeHb
1. | 2. CnyvainHaa BenuyuHa. OMMK-1 SK3aMeHaUMNOHHbIX
(OnHoMepHbIV criyyait) BOMpoCoB
3. MHoromepHble
cryYaiiHble BENUYUHBbI. MNepeyeHb
4. MaTemaTnyeckas OfK-1.6 MpaKTUHECKIX
3apaHun
CTaTUCTUKA.

20 TunoBble OLUEeHO4YHbIe CpeacTBa U MeToanYeckne maTepuansl, onpegensiowme
npoueaypbl OLleHUBaHUA

20.1 TeKywWwmni KOHTPOJb YCNEeBaeMoCTH
KoHTponb ycneBaemocTy No AUCLUMNITMHE OCYLLECTBIIAETCA C MOMOLLLbIO
cnenyowmx oLEeHOYHbIX CPeaCcTB:

20.1.1 MNMepeyeHb 3agaHUN ANA KOHTPOJIbHbIX paboT.

KoHTponbHas pabota Ne 1

1. HenpepbieHas criyydaliHas eenuduHa X 3adaHa niomH{oCmbio 8€POSIMHOCMU!
_ Cx €[-1;1]
@ =40 e -1.1]
Halmu koHcmaHmy C, yHkyuro pacrpedeneHus F(x), Mamemamu4yeckoe oxudaHue
M[X], Aucnepcuro D[X] u cpedHee keadpamuyeckoe omkrioHeHuea|[X], P(0 < X < 0.5).
HauanbHble u yeHmparnbHbie MomeHmabl: vi[X] , v2[X], ui[X] , u2[X] . NMocmpoums
epagpuku f(x) u F(x). Haimu mody u meduaHy

2. HenpepbleHasi criyyatiHasi eenuyquHa X 3adaHa MiomHOCMbl0 86POSIMHOCMU;
f(x):Cexp{—(x—l)2 / 2}

Hadmu koHcmaHmy C, yHkuyuro pacripedeneHus F(x), MameMmamudyeckoe oxudaHue
M[X], ducnepcuro D[X] u cpedHee keadpamu4yeckoe omkrioHeHueao|X], P(—2 < X < 4).
HavanbHble u yeHmparnbHbie momeHmbl: vi[X] , v2[X] , w[X] , w2[X] . Mocmpoums
epacpuku f(x) u F(x). Haimu mody u meduaHy.

3. uckpemHas cny4yaliHasi eeniuduHa X pacrnpedernieHa ro 3akoHy lNyaccoHa:
X |0 1 2 3 4

p(0) | p(1) | p(2) | p(3) | P(4)

P

k
e0e p(k) = 0 _exp{—0.1}. Haimu mamemamudyeckoe oxudaHue M[X], ducnepcuro
k!

D[X] u CpeOHe'e Keadpamu4yeckoe omkrioHeHue a[X]. HavyanbHble u ueHmparsnbHble
momeHmbl: v1[X], v2[X], u1[X], uz2[X]. Mocmpoums ¢pyHKuuro pacrnpedeneHus F(x)




KoHTponbHas paboTta Ne 2

1. HenpepebieHas criyydaliHas eenuduHa X 3adaHa niomHoCmbio 8€POSIMHOCMU.
_ Cxe[-1;1]
@ =40 e -1.1]
Halmu koHcmaHmy C, ¢yHkuyuro pacrpedeneHus F(x), Mamemamudyeckoe oxudaHue
M[X], ducnepcuro D[X] u cpedHee keadpamu4yeckoe omkroHeHuea[X], P(0 < X < 0.5).
HavanbHble u yeHmparnbHbie momeHmsbl: vi[X] , vz[X] , wi[X] , u2[X] . Mocmpoums
epagpuku f(x) u F(x). Haidmu mody u meduaHy.

2. HenpepbisHasi criyqaliHas eenuduHa X 3adaHa niomHOCMb0 8€pOSIMHOCMU:

f(x):Cexp{—(x—1)2 / 2}
Hadmu koHcmaHmy C, yHkuyuro pacripedenerus F(x), mamemamudyeckoe oxudaHue
M([X], ducnepcuto D[X] u cpedHee kgadpamuuyeckoe omknoHeHueo[X], P(—2 < X< 4).
HavanbHble u uyeHmpanbHble mMomeHmbl: vi[X], vz[X], ui[X], w2[X]. lMocmpoums
epagpuku f(x) u F(x). Haumu modly u meduaHy.

3. JuckpemHas cnydaliHasi eenudyuHa X pacrnpedeneHa ro 3akoHy llyaccoHa:
X 0 1 2 3

p(0) | p(1) | p(2) | (3) | P(4)

P

k
20e p(k) = &kl'Lexp{—O.l}. Hatimu mamemamuyeckoe oxudaHue M[X], ducnepcuro

D[X] u CpeOHe'e KeaOpamu4yeckoe omkrioHeHue a[X]. HavyarnbHble u ueHmparsbHble
momeHmbl: vi[X], vz2[X], w[X], u2[X]. Mocmpoums pyHKyuro pacnpedeneHus F(x)

20.2 MNMpomexyTouyHan aTtrecTauus

I'IpomexyTquaﬂ arrTectauma no gucuumninHe ocyuwecTBndaeTcA C NOMOLLbIO
cnegywuimx oueHo4YHbIX CpencTB:

20.2.1 MNepeyeHb BONPOCOB K 2K3aMEeHYV:

1. Anrebpa cobbiTuini. Knaccuyeckoe u ctaTUCTUYECKOE OnpefieneHne BepossTHOCTU
cobbITnA. OCHOBHblE (QOPMYSbl KOMOWHATOPUKK: MepecmaHo8KU, pPa3MeuleHus,
coyemaHus.

. Teopema cnoxeHus BeposaTHOCTeN. TeopemMa YMHOXEHUS BEPOATHOCTEN.
dopmyna nonHoun BepoAaTHOCTU. Popmyna baneca.

MNoBTOpeHue ucnoiTaHni. Popmyna BepHynnu.

2

3

4

5. JlokanbHas v nHTerpanbHas Teopemsbl Jlannaca.

6. [uckpeTHas cny4vanHasa BenmymHa. 3akoH pacnpegeneHums.

/. lMpumepbl 3aKOHOB pacnpeaeneHna: 6epHysnu, bBUHOMUHarbHOE.
8. lNpumepbl 3aKOHOB pacnpeneneHus: rnyaccoHo8CKoe.

9. TNpumepbl 3aKOHOB pacnpeaeneHus: 2eoMempu4yecKoe.

1

0. ®yHKUMA pacnipegeneHms criydanHon BenNnymnHbL: onpegeneHe, CBOMCTBa, rpadvk.



11.MnoTHOCTb pacnpenenenuns BEpPOATHOCTEMN: onpepenexHue, CBOWCTBA,
BEPOSATHOCTHbIN CMbICS1, rpacduK.

12. MaTemaTMyeckoe oXxugaHue Ccry4amHoW BEeNWYMHbI: ornpeaerneHne, CBOUCTBA.
MaTtematnyeckoe oxuaaHue CyMMbl OOMHAKOBO pacrnpeeneHHbiX CIyYyanHbIX
BESNYNH.

13.0ucnepcua  n cpefHEKBagpaTUYECKOe OTKSIOHEHWE  CIyYalHOW  BESIMYUHDI:
onpenerneHne, cCBOMCTBA. [lucnepcus n cpegHekBagpaTuyeckoe OTKNOHEHUE CyMMBbI
OLMHAKOBO pacrpefeneHHbIX CyYyanHbIX BENUYUH.

14. LleHTpnpoBaHHbIE U HOPMWPOBAHHbIE CriyvanHble BenuyuHbl. Moga n mMeagunaHa.
HauvanbHble 1 LueHTpanbHble MOMEHTbI.

75.Tlpmepbl 3aKOHOB pacrnpenenenus: pagHoOMepHoOe.

16. Mprmepbl 3aKOHOB pacnpeaeneHus: nokazamesibHoe.

77.Tpumepbl 3aKOHOB pacnpenenenuns: pacrnpedeneHue [aycca (HopmaribHoe).

78. Mpumepbl 3aKOHOB pacnpenenexns: pacrnpedeneHue Pernes.

79.Mpumepbl 3aKOHOB pacnpegenenuns: pacrpedeneHue Makceernna

20.Tpumepbl 3aKOHOB pacnpefeneHns: 2amma pacripedesneHue.

21.Tlpumepbl 3aKOHOB pacnpepeneHus: pacrnipedeneHue Jflannaca.

22.HepaBeHcTBO YebbllweBa. LleHTpanbHas npeaensHasa Teopema.

23. Teopema YebbiweBa. Teopema BepHynnu.

24. ®yHKumA cnyyanHoro aprymeHnTa. Pacnpegenenune NupcoHa, CTelogeHTa, Puepa-
CHepekopa.

25. PacnpeneneHune nMHENHON Py HKLMM HOPManibHOWN CyYyaHOW BENUYMHbI.

26. PacnpeneneHune cyMMbl HOpMaribHbIX Clly4anHbIX HE3aBUCUMbIX BEMTUYMH.

27.[0BymepHaa cnyvyanHaa BenuyuMHa: LOUCKPETHass M HenpepbiBHasA. @PyHKumA
pacnpegeneHus: onpegeneHne, CBOUCTBa.

28.[0BymepHaa cnyyanHaa BennYMHa: [OUCKPETHasa W HenpepbiBHadA. [1noTHOCTb
COBMECTHOrO  pacrnpefeneHnss  BepOATHOCTEN:  onpepeneHne,  CBOWCTBA,
BEPOSATHOCTHbIN CMbICI1.

29.YcnoBHble 3aKOHbl pacnpegeneHus: onpeneneHuve, cBoucTBa. [1NOTHOCTbL
BEPOATHOCTEN COCTaBNAOLLEN ABYMEPHOW CIly4YanHOWN BENMNYMHDI.

30.YcnoBHoe MaTtematuyeckoe oxwugaHue. JlMHenHas cpefHAa KBagpaTudeckas
perpeccus.

31. KoppenaunoHHbin MOMeHT. KoadhdunumeHT Koppensawuuu.

32.3aBUCMbIE U HEe3aBUCUMblE CllydanHble BefuYuHbl. KoppenupoBaHHOCTb U

3aBNCUMOCTb CJ'Iy'-IE\VIHbIX BEJTMYUH.



33. HopmanbHbIn 3aKOH pacnpefeneHns AByMepHON Cry4YanHon BEeNNYMHBI.

34. Cny4vaiHble (pyHKUMKN. MaTemaTnyeckoe oxuaaHue.

35. CnyyaiHble oyHKUmMW. [ucnepcus.

36. CnyyaiHble yHKUnN. KoppenaunoHHasa OyHKLMS.

37. CTaumnoHapHble criydanHble QyHKLUN.

38. Oprognyeckune criydamHble OyHKUUN.

39. Ctatnctnyeckoe oLeHuBaHue rnapamMmeTpos pacnpepeneHus. OCHOBHble CBOWCTBA
OLIEHOK.

40. MeTon Hanbonbwero npasgononobus. OueHka napameTpa A nokasaTenbHoro
pacnpeneneHus.

41.MeTon Haubornbwero npasgonogobusa. OueHka MaT. OXUOaHUS HOPMAaNbHOrO
pacnpeneneHus.

42.Meton Hambonblero npaesgononobusi. OueHka  AMCMEPCUMM  HOPMarbHOro
pacnpeneneHus.

43.Metop Haubonblero npasgononobusa. OueHka ABYX HEM3BECTHbIX MapaMeTpoB: Mart.
OXWUAAHUS N ANCNEepPCUM HOPManbHOro pacnpeaeneHuns.

44.TlpoBepka cTaTuCTUYeCKnx runotes. Hynesas n KoHKypupytoLias runotesbl. Owmnbkn
nepBoro n BTOpOro poaa. Belbop cTaTUCTUYECKOro KpuTepus.

45.T1lpoBepka runoTesbl 0 MaTeMaTUY4ECKOM OXWOAHUM HOPMasibHOM CRyYanHon

BEJTMYUNHbI.

20.2.2 MNMepeyeHb NpakTU4eCKMX 3aAaHUN
MNMepeyeHb 3a4ay Ha OLLEHKY «YAOBNEeTBOPUTEINTbHOY:

1. HenpepbieHas crnydaliHas eenuduHa X 3adaHa rniomHOCmMb0 8€POSIMHOCMU!
_ Cx€[-1;1]
@ =40 e -1.1]
Hatimu koHcmaHmy C, ¢yHKyuto pacnpedeneHus F(x), mamemamu4yeckoe oxudaHue
M[X] , ducnepcuro D[X] u cpedHee keadpamuyeckoe omkroHeHue o[X] , P(0 < X < 0.5) .
HayanbHbie u ueHmpanbHblie momeHmal: vi[X], v2[X], ui[X], uz[X]. Mocmpoums epachuxku
f(x) u F(x). Hatimu mody u meduaHy.

2. HenpepbisHas cniyyatiHas eenuduHa X 3adaHa niiomHOCmMb0 8epOSIMHOCMU:
_ C,x €[-2;0]
D =40 ¢ -2 0]
Hatimu koHcmaHmy C, ¢yHKuyuto pacrnpedeneHus F(x), mamemamu4yeckoe oxudaHue
M[X] , ducnepcuro D[X] u cpedHee kgadpamuyeckoe omkrioHeHue ad[X] , P(0 < X < 0.5) .
HayvanbHbie u ueHmpanbHbie momeHmbl: vi[X], vz2[X], ui[X], uz2[X]. NMocmpoums epacpuxu
f(x) u F(x). Hatumu mody u meduaHy.

3. HenpepbigHas criyyatiHas eeniuquHa X 3adaHa rniomHOoCmb 8epOSIMHOCMU:
_ C,x €[1;3]
[ =10 v e [1.3]
Hatimu koHcmaHmy C, ¢yHKyuto pacrnpedeneHus F(x), mamemamu4yeckoe oxudaHue
M|[X], ducniepcuto D[X] u cpedHee kgaOpamu4yeckoe omkrioHeHued[X], P(0 < X < 0.5).
HayanbHbie u yeHmparnbHbie momeHmbl: vi[X], v2[X], ui[X], uz[X]. NMocmpoumes epacbuxku
f(x) u F(x). Haumu modly u meduaHy.




4. HenpepbisHas crydalHas eenuduHa X 3adaHa niomHOCMbIO 8epOSIMHOCMU:
_ C,x €[3;5]
S =10 e [3:5]
Halmu koHcmaHmy C, ¢yHKUyuto pacrpedeneHus F(x), mamemamu4yeckoe oxudaHue
M[X], Qucnepcuro D[X] u cpedHee kgadpamu4eckoe omkrioHeHued[X], P(0 < X < 0.5).
HayvanbHbie u ueHmparnbHble momeHmbl: vi[X], v2[X], ui[X], uz2[X]. MNocmpoums epagbuku
f(x) u F(x). Haimu mody u meduaHy.

5.HenpepbisHas criydatiHas eeniuduHa X 3adaHa niomHoCmbeio 8epOSSIMHOCMU!
_ C,x €[5 7]
[ = {O,x ¢ [5; 7]
Hatimu koHcmaHmy C, ¢yHKyuro pacnpedeneHus F(x), mamemamu4yeckoe oxudaHue
M[X], ducnepcuro D[X] u cpedHee kgadpamu4yeckoe omkroHeHued[X], P(0 < X < 0.5).
HayvanbHbie u ueHmparnbHbie momeHmbl: vi[X], v2[X], ui[X], uz2[X]. MNocmpoums epacbuku
f(x) u F(x). Haimu mody u meduaHy.

MepeyeHb 3agay Ha OLIEHKY «XOPOLLOX:

1. HenpepebigHas crnydalHas eenuduHa X 3adaHa niomHoCmbio 8eposimHocmel:
f(x) = Cxeexp(—x/f), 20e a > -1, > 0, ¢ =L.p =2
Hatimu koHcmaHmy C, mamemamu4yeckoe oxudaHue M[X], ducnepcuto D[X] u cpedHee

keadpamuyeckoe omkroHeHuea[X], P(0 < X < 1). HavyarnbHble u ueHmparbHble MOMEHMbI:
v1[X], v2[X], u1[X], u2[X]. Mocmpoums epagpuku f(x) u F(x). Haimu mody u meduaHy.

2. HenpepbigHasi criydatHas eenu4uHa X 3adaHa niomH{ocmbto 8eposimHocmu:

f(x):Cexp{—(x—l)2 / 2}
Hatimu koHcmaHmy C, ¢yHKuyuto pacrnpedeneHus F(x), mamemamu4yeckoe oxudaHue
M[X] , ducnepcuro D[X] u cpedHee kgadpamuyeckoe omkrioHeHue d[X] , P(—2 < X < 4) .
HayvanbHbie u ueHmpanbHbie momeHmbl: vi[X], vz2[X], ui[X], uz2[X]. NMocmpoums epagpuxku
f(x) u F(x). Hatimu mody u meduaHy.

3. HenpepbisHasi criy4yaliHas eenu4uHa X 3adaHa rniomH{HoCmbto 8eposimHocmu:

Cxexp(—x?/8),x=>0
0,x<0

Hatmu koHcmaHmy C, ¢yHKUyuto pacripedeneHus F(x), mamemamuyeckoe oxudaHue

M[X], Oucnepcuro D[X] u cpedHee kgadpamuyeckoe omkrioHeHue o[X], P(0 < X< 1).

HayanbHbie u yeHmpansHbie momeHmsl: vi[X], v2[X], ui[X], uz[X]. NMocmpoums epachuxku
f(x) u F(x). Haimu mody u meduaHy.

4. HenpepbisHas cny4valiHas eenuduHa X 3adaHa rninomHocmbeio 8eposimHocmedl:
f(x) = Cxexp(—x/B), 20e a > —1, > 0, & = 2,p =1
Hatimu koHcmaHmy C, mamemamu4yeckoe oxudaHue M[X], ducnepcuto D[X] u cpedHee

keadpamu4deckoe omkrnoHeHueao[X], P(0 < X < 1). HavyarnbHbie u yeHmpasbHbie MOMEHMAbI:
v1[X], v2[X], u1[X], u2[X]. Mocmpoums epagpuku f(x) u F(x). Haimu mody u meduaHy.

5. HenpepbisHasi criyyaltiHas eenu4uHa X 3adaHa rniomH{HoCcmbio 8eposimHocmu:

f(x):(:exp{—(x—fﬂ)2 / 2}
Hatimu koHcmaHmy C, ¢yHKuyuto pacrpedeneHus F(x), mamemamu4yeckoe oxudaHue
M[X], Qucnepcuro D[X] u cpedHee kgadpamu4yeckoe omkrioHeHued[X], P(—2 <X < 4).

HayvanbHbie u ueHmparnbHbie momeHmbl: vi[X], v2[X], u1[X], uz2[X]. MNocmpoums epagbuku
f(x) u F(x). Haumu moOy u meduaHy.




MepeyeHb 3ag4ay Ha OLIEHKY «OTIUYHOX:

1. [leymepHasi HenpepbigHas CriyyaliHasi eenuyuHa 3adaHa ninomHOCMbIo 8eposimHocmel:
f(x1, x2) = Cexp{—axz1 + 2bxix2 — cx%},

20ea1=15b1=6, cl=6.

Hatmu koHcmaHmy C, M[X1], M[Xz], D[X1], D[Xz], o[X1], o[Xz], Rx,x,, f(x1/x2), f(x2/x1),
M[X1/x2], M[X2/x1]. 3anucame ypasHeHue nuHelHoU cpedHekeadpamuyeckol pezspeccuu.

2. [lsymepHas HernpepbigHasi crlydalHasi eefiuduHa 3adaHa rniomH{oCcmbeio 8eposimHocmeu:
f(x1, x2) = Cexp{—axz1 + 2bxix2 — cxé},

20e a1 =96, b-1 =96, ¢ 1 =24.

Hatmu koHcmaHmy C, M[X1], M[Xz], D[X1], D[Xz], o[X1], o[Xz], Rx,x,, f(x1/x2), f(x2/x1),
M[X1/x2], M[Xz2/x1]. 3anucamsb ypasHeHue ruHelHOU cpedHeKkeadpamu4yeckol peaspeccuul.

3. [leymepHas HenpepbigHas criydyalHas eefiuduHa 3adaHa rniomHoOCmMb 8€pOSIMHocmeu:
f(x1, x2) = Cexp{—axz1 + 2bx1x2 — cx%},
20e a1l = 24, b1 =96, ¢! =96.
Hatimu koHcmaHmy C, M[X1], M[Xz], D[X1], D[Xz], o[X1], o[Xz], Rx,x,, f(x1/x2), f(x2/x1),
M[X1/x2], M[Xz2/x1]. 3anucamsb ypasHeHue nnuHelHoOU cpedHeksadpamu4ecKol pespeccuu.

4. [ilsymepHasi HernpepblieHasi cry4daliHas eenuyuHa 3adaHa ninomH+HoCmsko 8eposimHocmed:
f(x1, x2) = Cexp{—axz1 + 2bxix2 — cxé},

20e a1 =35, b1 = 9%, c1 = 14.

Hatmu koHcmaHmy C, M[X1], M[Xz], D[X1], D[Xz], o[X1], o[Xz], Rx,x,, f(x1/x2), f(x2/x1),
M[X1/x2], M[X2/x1]. 3anucame ypasHeHue nuHelHoU cpedHekeadpamu4eckol peespeccuu.

5. ,ﬂeymepHaﬂ Heripepbi8Hasd CﬂyqaleaFI gesiuquHa 3adaHa rniIomHocmbio 6epo;7mHocmeL7:
f(x1, x2) = Cexp{—axz1 + 2bxix2 — cx%},

20eal =14, b1 = 9%, c~1 =3.5.

Hatmu koHcmaHmy C, M[X1], M[Xz], D[X1], D[Xz], o[X1], o[Xz], Rx,x,, f(x1/x2), f(x2/x1),
M[X1/x2], M[X2/x1]. 3anucame ypasHeHue nuHelHoU cpedHekeadpamu4eckol pezspeccuu.

[lnsa oueHnBaHuUs pe3ynbTaToB 06y4eHUsa Npy NPOMEXYTOYHOM aTTecTalmmn NCNosb3YyHTCA
crnepyowme nokasartenu:

1) 3HaHME OCHOBHbIX MOHATUI TEOPUM BEPOATHOCTEN U MAaTEMATUYECKOW CTAaTUCTUKN U UX
METO0B, KOTOPble UCMOMb3YHTCH ANA NOCTPOEHUS Moaenemn n KOHCTPYMpoBaHusA
anropuTMOB peLUeHus NpakTUYecKnx 3agay;

2) 3HaHMe MOCTaHOBKWU KNacCUYeCKUX 3apav;

3) 3HaHue meTonoB HOPMYSIMPOBKN 1 AOKa3aTeNbCTBa MaTeEMaTUYECKUX YTBEPXAEHWU;

4) ymMeHne NpuMeHATb MeToAbl TEOPUY BEPOATHOCTEN U MaTeMaTUYECKON CTaTUCTUKN ANA
pelleHus 3aga4 NpoeccnoHanbHON AeATENbHOCTY;

5) yMeHue npuMeHaTb annapaT Teopun BEPOATHOCTEN U MaTeMaTUYEeCKON CTaTUCTUKK OJs
AOoKa3aTenbCTBa YTBEPXAEHUN N TEOPEM;

6) BnageHne HaBblkaMu KBanugmuMpoBaHHOro Bbibopa 1 agantaunm CyLEeCTBYOLLMX
MeTOA0B TEOPUN BEPOSAATHOCTEN U MaTEMATUYECKON CTAaTUCTUKM AN PELLUEHUS
NpakTUYEeCKUX 3a4ay peLleHnsa pasfimyHbIX 3a4ay;

7) BnageHne HaBblkamMu UCMOfb30BaHUA METOLOB PeLLEHNS KNacCUYEeCKMX 3aa4d Teopumn
BEpPOATHOCTEN U MaTEMATUYECKOWN CTAaTUCTUKKN ANSA PELLUEHNS pa3fIYHbIX
€CTECTBEHHOHAY4HbIX 3aay.



KpI/lTepI/IM OLlEeHNBAHUA KOMMNETEHLMN Lllkana oueHok

O6yyvarowmncs B NOSTHOM Mepe BrafeeT NoHATUAHBLIM annapaTtoMm U
TeOpeTMYECKNMUN OCHOBaAMU ANCLUMMNHBI,CNOCO6EH
WNIOCTPMPOBATh OTBET NpuMepamm, hakTaMn, AaHHbIMU HaYyYHbIX
nccneaoBaHum, NPUMEHATb TEOPETUYECKUE 3HAHUS ANS peLleHns
NpaKkTU4EeCKUX 3agay AaHHOW

AVCUMNIINHBI.

OTnn4yHoO

OO6yuyatowmnca B NonHoOM Mepe BnafaeeT NOHATUMIAHBbIM annapaTom u
TEOPETMYECKMMMN OCHOBAMU AUCLMMITNHBI,CNOCO6EH
UNCTPUPOBaTL OTBET NpuUMepamu, aktamn, JaHHbIMU HayYHbIX XopoLwuo
nccnenoBaHum, NPUMEHATb TeOpeTUYeCcKe 3HaHUA 1A peLleHuns
NnpakTUYecKux 3agay AaHHON OUCUMIIIUHBI.

J[lonyckaeT ownbKn Npu peLueHnmn 3Tux

3apau.

Obyyaowmnca 4acTUYHO BrageeT NOHATUNHBIM annapaTom u
TEOPETMYECKMMMN OCHOBAMW AUCLMMTNHBI,CNOCO6EH
WNNICTPUPOBATb OTBET NpuMmepamm, akTamn, JaHHbIMU HaY4YHbIX YpoBnetsopute
nccnenoBaHum, NPUMEHATL TEOPETUYECKME 3HAHUA ON1A peLUeHmns NbHO
NpakTUYEeCKUX 3afay AaHHOWN OUCUMUMITUHDI.
[lonyckaeT ownbKn Npu peLueHnmn aTux
3apau.

OTBET Ha KOHTPOIbHO-U3MepUTENbHbLINMaTepUan He
COOTBETCTBYET M06LIM TPEM(YEThIPEM) U3 NMEPEUNCIIEHHBIX HeynosneTtsopu
nokasartenen. O6y4aloLmiica AeMOHCTPUPYET OTPbIBOYHbIE, TelbHO
(bparmeHTapHble 3HaHUA, AoMNycKaeT
rpybbie ownbKum.

20.3. MeToanyeckme maTepuansl, onpeagensiowue npoueaypbl OLLeHMBAHUA 3HAHUN,
YMEHWW, HaBbIKOB U (MNK) onbiTa [eATENIbHOCTU, XapaKTepu3yrLwux 3Tanbl
chopmupoBaHmna KomneTeHLUN

OueHKa 3HaHWMW, YMEHMA W HaBbIKOB, XapaKTepu3ylwaa 3Tanbl (opMUPOBaHUSA
KOMMETEHLUMA B pamMKax M3y4YeHus AUCUUNIUHBI, OCYLLEeCTBNAETCA B XoAe TeKylen u
NPOMEXYTOYHOW aTTecTauum.

Tekyuwiasa aTTrectauma NpoBOAMTCA B COOTBETCTBUM C [lonoXeHUeM O TeKyLien
aTtectaumn obyyalowmxcs no nporpaMmmam BbiCcwero obpasoBaHua BopoHexckoro
rocygapCTBEHHOr0 YHuBepcuTeTa. Tekyuwas aTrectauua npoBogutca B dopme
KOHTPOJbHbIX paboT. KpuTepun oueHnBaHuA: pelleHa ogHa 3aaaya - «y40BN», peLleHbl ABe
3afaum - «XOp», peLlleHbl TpU 3af4a4un - «OTN».

[MpomexyToyHaa aTttecTauus nNpoBOAUTCA B COOTBETCTBMM C [lonoxeHwem o
NPOMEXYTOYHON aTTecTaunmn obyyarLmxcsa no NporpaMmmMmam BbicLlero obpasoBaHus.



21. ®OHA OLEHOYHBLIX CpeacTs
MepeyeHb 3apaaHnM Ans npoBepkn cchopMmUPOBAHHOCTM KOMMETEHLUN:

1) TecToBblE 3a0aHUS:
1. Knaccu4yeckoe onpegeneHne BEPOATHOCTU CriydalHOro cobbiTusa (Hanuwute dopmyny wm

NosiCHUTE BykBeHHblEe 0603HaYEHNS).

Omeem
Knaccuyeckoi BeposaTHOCTbI0 cobbiTuss A HasbiBaeTcs oTHoweHne P(A):
M
P(A)=— A
N

roe MA - YACNO 3J1IeMeHTapHbIX UCX0O0B 6J'IaFOI'IpI/IFITHbIX CcoObITHIO A, N - obuee
YUCI10 3NTeMeHTapHbIX NCXOO0B.

2. Crartuctmnyeckoe onpegeneHne BepoaTHOCTU CrydanHoro cobbiTna (HanuwuTte oopmyny m
NosiCHUTe OykBeHHble 0603Ha4YeHNs ).
Omeem

YacToToit cobbiTvsi A HasbiBatoT oTHoweHne Wy (A) :

M
WN (A):NA,

rae M 4 - uncno ucnbiTaHwnii cepuu, B KOTOpbIx nosiBurnock cobbitne A, N - obLiee uncno

UcnbiTaHUn B cepun. CTaTUCTUMYECKON BEpPOATHOCTLIO CobbITMA A HasbiBaloT npegen, K

KOTOPOMY CTPEMUTCS YacToTa cobbiTna A npy 6ECKOHEYHO BOrbLLOM YMCIE UCTILITAHWIA B
cepuu:

Wn (A) W P(A).

3. Teopema cnoxeHusi BEepOSiTHOCTEN ANS HECOBMECTHbLIX 1 COBMECTHbIX COObITUIA.
Omeem

BepOFITHOCTb CYMMbl HECOBMECTHbIX co0bITHI paBHa CyMmMe nx Bep0$lTHOCTeIZI

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

BepoAaTHOCTb CyMMbI COBMECTHbIX cobbiTuii A n B pasHa cymme nx BeposiTHocTein 6e3
BEPOATHOCTU UX COBMECTHOr0 NOSABNEHNS:

P(A+B)=P(A)+P(B)—-P(AB).

4. Teopema YMHOXEHUSI BEPOATHOCTEN A5l HE3ABUCUMbIX U 3aBUCUMbIX COBbITUNA.
Omeem

BeposiTHOCTb Mpou3BedeHus 3aBUCUMMbIX cobblTuini A u B paBHsieTcs BeposiTHOCTU
0OHOro COObITUS, YMHOXXEHHOW Ha YCINOBHYIO BEPOSAATHOCTb APYroro:



P(AB) =P(A)PA(B).
BeposiTHOCTb Mpou3BeaeHus HesaBUCUMbIX cobbiTui A n B paBHaeTcsa npounsBeneHuio
NX BEPOATHOCTEN:

P(AB) =P(A)P(B).

. dopmyna nonHon BepoATHOCTMW.

Omeem

Mycte  By,By,...,By  coBokynHoCTb — COBLITWIA,  yAOBNETBOPSIOWNX  YCMOBUSIM:
COBOKYMHOCTb ~ cobbiTuit By, B,y,...,By  sBRsieTca  nonHoi  rpynnoit  cobBbiTuiA:
Bi+Bo +...+4 By =0, nwobble gBa cobbitua rpynnel Bj  m Bj SBNAOTCS
HECOBMECTHbIMM cobbiTusimu: BjBj =y, Toraa nonHas  BeposiTHoCTb  cobbiTnst A

onpeaendaeTca Bblpa>KeHnem.

P(A) =P(By)Pg, (A) + P(B2)Pg, (A) +...+ P(BN)Pg,, (A).

. ®opmyna barneca ans anoctepnopHoOn BEPOATHOCTU MMNOTE3bl.

Omeem

Mycte  By,By,...,By  coBokynHocTe  cobbiTwii,  yAOBNETBOPSIOWMX  YCIIOBUAM:
COBOKYMHOCTb ~ cobbituin By, Bo,...,By  sBnsetca nomHoi rpynnoit  cobbiTui:
Bi+Bo +...+4 By =0, nwobble agBa cobbitus  rpynnel By u Bj ABMSOTCH
HECOBMECTHbIMU COobbITUSIMU: B; Bj =y, TOrAa YCnoBHasi BEPOATHOCTb cobbiTust B; npm

ycnosun, 4to cobbite A npousowno (T.e. “anoctepuopHas’ BEpPOSTHOCTb)
onpeaensieTcsl BolpaXXeHNeM:

P(Bi)PBi (A) P(Bi)PBi (A)
Pa(Bi) = = :
P(A) 2.P(Bj)Pg; (A)
|
. (DOpMy.l'la BepHyJ'IJ'IM ON1A BEPOATHOCTU NOoABJIEHUA cobbITHa A POBHO k pa3 B cepumn mn3 n

O[IMHAKOBbIX HE3ABUCUMBbIX UCMbITAHUN
Omeem

_ ~k k. n—k
F(k)=Chp'q
rae N - konnuyecTBO MCNbITAHUI B cepun, K - konnuecTBo nosisneHuin cobbiTus A,
P(A)= P - BepoATHOCTb nosiBneHuss cobblTus A B OOHOM OTAENbHOM MCMbITaHUK,

P(A)=q=1—p - BepostHocTb HenosBneuus cobbiTus A B OAHOM OTAEMLHOM
NCMbITaHUN.

. OnpeneneHune 1 cBoncTBa (PYHKUUKN pacnpegerneHs BEpOoSTHOCTEN
Omeem

dyHKUMEn pacnpefeneHna cnyvyamHou BeNUYUHbl (OUCKPETHOM WNU  HenpepbiBHOW)
HasbiBaeTcs dyHkuma F(X), onpeaensievas BepoATHOCTbIO TOro, 4TO B pesynbTare

MCMbITaHMA 3HAYEeHne Cry4anHom BenuumHbl X 6yaeT MeHbLue, Yem aprymeHT X :



10.

def
F(x) = P(X <Xx)

CeowcTBa hyHKLMM pacnpeneneHns BepoaTHOCTEN.

1) 0<F(x)<1.
2) P(xg £ X <x5)=F(xy) —F(xp).

3) ®yHKUMA pacnpepeneHnst cnyvyamHoW BeNUYMHbI — HeyObiBawLwas (yHKUMA CBOEro
aprymeHTa, T.e. Ans nobbix X; < X, , BbinonHseTcs HepaseHcTBo: F(X) < F(X,).

4 lim F(x)=0.
X—>—00

5 lim F(x)=L1.

X—> 400

OnpeneneHne 1 CBOMCTBA NMOTHOCTU pacnpeaeneHns BeposTHOCTEN.

Omeem

dyYHKLMEN NNOTHOCTU pacnpefeneHns BeposTHOCTEN HenpepbiBHON Cry4anHoi BenMUnHbl
HasbiBaloT pyHkumio f (X), onpepensiemyto Npon3BoaHON OyHKUUM pacnpeneneHus

BEPOATHOCTEN:

def

CaoiicTBa NNOTHOCTY pacnpeaeneHs BeposATHOCTEN.

1) f(x)>0

2) F(x) = )j(f(x)dx.

3) I fy (X)dx =1 (ycnoeue HopMUPOBKM).

—00

X2
) P(xg < X <xp) = [ f(x)dx.
X

P(Xg < X < Xp +AX
5) f(Xg) = (%o 0 ) (BEPOATHOCTHBIN CMbICH).

AX

OnpegeneHne n cBOMCTBA MaTeMaTUYECKOro OXMAAHUS CrydanHOW BESTMYMHDI.
Omeem

MaTtemaTnyeckum  OXupaaHuem M[X] cnyyanHon BenuuuHbl X HasblBaeTCs
HecrnyJyanHas Benu4uHa, onpeaensemas BolpaxkeHnem:

D X Pi, eecau X Ouckpemuas ciyuainas 6emuduna.
I
M [X ] =4 o
J.Xf (X)dX, eciu X nenpepwisuas cryuatinas eeauquna.
—

CsonctBa MateMaTnU4ecKoro oxmagaHus CﬂyHaIZHOIZ BEJIUYUHDbI.



11.

12.

13.

1) M[c]=cC.

2) M[X +C]=M[X]+C.
3) M[CX ]=CcM[X].

4) M[X +Y]=M[X]+M]Y].
5) M[XY ]=M[XM[Y].

OnpeneneHuve 1 cBOWCTBa AUCNEPCUM CIYYaNHOW BESTUYUHBI.
Omeem

Oucnepcuein D[X] cnyyanHoi Benuumubl X HasbiBaeTCA HecnydanHas BesiMymHa,
ornpeaensemasi BblpaXeHnem:

D[X]=M [(x _ M[X])ZJ
CsonctBa gucnepcum criydanHom BeNMYMHLI.

1) D[X]=M[X?]-(M[X])?.
2) D[C]=0.

3) D[X +C]=D[X].
4) D[CX]=C?D[X].
5) D[X +Y]=D[X]+ D[Y].

CpenHee kBagpaTU4HOE OTKITOHEHME Cly4YalHOW BEINTMYNHBI U ee CBOWCTBA.
Omeem

Cpe,D,Hl/IM KBagpaTtn4HbIM OTKITOHEHNEM G[X] CJ'Iy‘-IaIZHOVI BEMMUMHbI X HasbiBaeTcs
HeCﬂyanIHaﬂ BeJinvnHa, onpegendemMmasa BblpaxeHnem:

o[X]=/D[X]
CsoncTtBa cpefHero kBagpaTtu4HoOro OTKNOHEHUS CRy4YanHOW BENMUYNHBDI.
HolX]=MIX2]—(M[X])*.
2) o[C]=0.
3) o[ X +C]=0[X].
4) o[CX]=Co[X].

5 o[ X +Y]= \/O'Z[X] + GZ[Y] ,rae X nY - HesaBuCUMbIe CriydaliHble BENMYNHBI.

OnpeneneHne Ha4yanbHOro 1 LLEHTpanbHOro MOMEHTa CNy4YyanHOW BENNYMHDI.
Omeem



14.

15.

HauanbHbiM MomeHTom nopsigka N (v [X]) cnyvaiiHoii BenuumHel X HasbiBaetcs
HecrnyJanHas BenuyuHa, onpeaensemas BblpaXeHneMm:

n
vn[X]=M[X"]
LleHTpanbHbiM MomeHToM mopsinka N ([ X]) cnyyaitHon Benuumnkbl X HasbiBaeTcs
HecrnyJyanHas Benu4uHa, onpeaensiemas BblpaXeHneMm:

mIX1=M | (X =MIX])"|

HopmanbHbIN 3aKOH pacrnpefeneHus cnyvyamHon BeSiMyuHbl: PYHKUUSA pacnpeneneHus
BEPOATHOCTEN, (PYHKLNA NITOTHOCTWN pacnpeaerieHnss BEPOATHOCTU, NPaBuio “Tpex curm”.
Omeem

®yHKUMS pacnpeneneHns BepOosiTHOCTEN:

F(x):;+d)(x_m

)

(DyHKLI,I/IFI NNOTHOCTU pacnpeaeneHnd BepOFITHOCTeIZZ

£ (X) = exp{=(x—m)?/ 262}/ 2752 .
[MpaBuno “Tpex curm’:

P(X —M[X] <30)=1.

CnyyanHass BenuumHa C pacnpegeneHmem bepHynnu: maTemaTtuyeckoe oOxuaaHue,
ancnepcusi, HavarnbHbIe U LLeHTparnbHble MOMEHTHI.
Omeem

MycTb cryyaitHas BenuumHa X WMeeT ABa BO3MOXHbIX 3HadeHnst X1 =1, X, =0 ¢
sepositHocTamu: P(X =x;) = p, P(X =X,)=0q=1-p, torna pacnpenenenue

BEPOSITHOCTEN CryqanHoi BenuuuHbl X  HasbiBaeTcst pacnpepeneHvuem BepHynnu c
napametpamu P, q=1-p.

X 1 0

P Y g=1-p

Yucnosble XapakKTepUCTUKN.
N
M[X]=2.xipi=1-p+0-q=p.
|
2 A 2 2 2
MIX“]=2x"pj =1 - p+0°-q=p.
|

D[X]=M[X?]-(M[X])? = p— p? = p(L— p) = pq.
Vi[X]=p, vo[X]=p.



m[X]1=0, u[X]=pq.



2) pacyeTHble 3agayu:

1. B dmpme Takcm B Hanmumm 50 nerkosbix aBTOMoOOMNen; 27 U3 HUX YEPHOro LBeTa C
XENTbIMM HaanMcsMK Ha ©GopTtax, ocTamnbHbIe - XENTOro LuBeTa C YEPHbIMU HaOMUCSMW.
Hangute BEpOSATHOCTb TOro, YTO Ha CryyarHbI BbI3OB NpueneT MallnHa XENTOoro uBeTa C
YEPHLIMN HAONUCAMMN.

omeem. P(A) =0.46.
M A
P(A) = A
w="

rae M =50—-27 - uncno snemenTapHbix ucxomoB 6naronpuaTHbIX coBbITMIO A,

N =50 - 06Lee uncno anemeHTapHbIX UCXOA0B.
pay=Ma _23 _ 46
N 50

2. B nupamuge naTb BMHTOBOK, TPU W3 KOTOPbIX CHaOGXEHbl OMNTUYECKUM MPULLENOM.
BepoATHOCTL TOro, YTO CTPENoK MnopasvT MULUEHb MNpPU BbICTPENe W3 BUHTOBKU C
onTMyeckum npuuenom, paBHa 0.95. [Ans BMHTOBKM 6Ge3 ONTUYEcKoro npuuena aTta
BEpPOATHOCTb paBHa 0,7. HaiiTv BEPOATHOCTb TOro, YTO MULLIEHb NOpPa)KeHa, ecnun cTPenok
Npou3BeAeT OAWH BbICTPEN U3 Hayaayy B3STOW BUHTOBKMU.

Omeem: P(A) = 0.85.
gzo.a, Py, (A) =0.95.
B, - eunroska ¢ onuseckum npuuenom, P(B,) = % =0.4, Py, (A)=0.7.
P(A) = P(By)Py, (A) + P(B,)Pg, (A) =
=0.6x0.95+0.4x0.7 = 0.85

Bl- BMHTOBKa C ONTU4YECKUM npuLernomMm, P(B.I.) =

3. HenpepbiBHas crnyyariHasi BenndnHa X 3agaHa NnoTHOCTbH BEePOATHOCTEN:

C,xel[-11
f(x) = e[-1]]
0,x ¢ [-11]

Haitu koHctanTy C .
Omeem: C =0.5.
CornacHo yCroBMIO HOPMUPOBKNA:

o0 Xy

j f (x)dx = _[Cdx =C(x, — X ) =1

—00 Xq

1 1

Taknm obpasom, C=

= =05
X, =% 1-(-1)

4. HenpepblBHas crnyyanHas BenvymHa X 3agaHa nNnoTHOCTbIO BEPOATHOCTEN:

Cexpi—0.2x{, x>0
0,x<0

Haitu koHctanTy C .



Omeem: C =0.25.

CornacHo ycroBuio HOPMUPOBKM:

J' f (x)dx = IC exp(—Ax)dx = —%exp(—/lx)\;o =1
—00 0
Takvum obpasom, C=4=025

5. HenpepbiBHada crnyvyanHasa BenuyunHa X 3agaHa nnoTHOCTbI0 BEPOSATHOCTEN:
2
X—1
f(x) =Cexps— %

Haiitn koHctanty C .

1

Omeem: C = E

CornacHo ycnosuo HOPMUPOBKMU:
[f()dx= [Cexp{—(x—m)?/252}dx =1

BeeneM HOBYHO NepemMeHHY MHTEerpupoBaHus:

t=X"M gp= &
O (o}
B pesynbTtare, j f(x)dx=Co IeXp{—tz/Z}dX =1.

YunTbiBas, 4To: Iexp{—t2/2}dx =\r/2
0

1
\/27[02 N2z

Takum obpa3om, C

6. HenpepbiBHag criydanHaa BenuyuHa X 3agaHa nnoTHOCTbLI0 BEPOATHOCTEN:
£() 0.25,x €[L;5]
X) =
0,x¢[L5]
Haintn matematnyeckoe oxunaaHue M[X]

omeem: M[X]=3.

0 X2
MIX]= [ tf ©dt= | e _Xt+X 4
e X1X2_X1 2

7. HenpepblBHas crnyyariHas BenndnHa X 3agaHa NnoTHOCTbLH BEePOATHOCTEN:



0.5exp{—0.5%x},x=0

f () = | 0P 1705%]
0,x<0

Haintn matematnyeckoe oxunaaHue M[X]

Omeem: M[X]=2.

M[X]= th (t)dt = ATtexp(—lt)dt -
—00 0

exp(-A)|” 1 1

s A 05

= —texp(-At)[; + j exp(—At)dt = —
0

. HenpepbiBHasa cnyyanHasa BenuunHa X 3agaHa nioTHOCTbIO BEPOSATHOCTEN:

f(x) = — exp{—(xz)z}

2\2r 8

Haintn matematnyeckoe oxunaaHue M[X]
omeem: M[X]=2.

1
\276°
Beenem HOBYIO NEPEeMEHHYI0 NHTErpupoBaHNS:

t—m dt

7=— dz=—.
O O

M[X]= th (t)dt = Ttexp{—(t —m)/20%}dt

B pesynbtate, M[ X ] = % J‘(z +m)exp{— 22/2}dt =
T —00

222}t + —— [ exp{-2?/Zdt=m=2

= i ]9 zexp{—
Nl Jox

. HenpepbiBHasa cnyyanHasa BenuynHa X 3agaHa nioTHOCTbIO BEPOSTHOCTEN:

£ () = 0.5, xe[-1]1]
()= {o, X & [-11]

y 2
Haiitn maTematuueckoe oxuaanne M[X “].

1
omeem: M[ X 2] = 3

X
f t>dt _x§+x1x2+x12 1

Xo — X 3 3

M[XZ]:Tth(t)dt:

—00 X1



10. HenpepblBHas criydanHas BenudnHa X 3agaHa ninoTHOCTbIO BEPOSTHOCTEN:

00 = {O.Zexp{—O.ZX} x>0
0,x<0

y 2
Haitt maTematndeckoe oxnnanne M[X “].

Omeem: M[ X 2] =90.

M[X?]= thf(t)dtthzexp(—/lt)dt:
—o0 0

2 0 2
=— — + 2 - =—F=
t< exp( Zt)‘o .c[texp( At)dt 12 50

11. HenpepblBHasA cnyvyanHasa senudunHa X 3agaHa nioTHOCTbH BEPOATHOCTEN:
2
x—1
f(x) :Cexp{——( > ) }

Haintn aucnepcuio D[X].
omeem: D[ X]=1.

D[X]= j (t—M[X])?f (t)dt =

—Q0

\/27 j (t —m)? exp{—(t —m)? /252 }dt
O

BBenem HOBYO NepeMeHHY0 NHTErpupoBaHUS:

t— dz dt

o o
2
o} 2 2 2
D[X]=—= | z°exp{—2z°/20°}dt
[X] m[o p{-2%/257}
CnepoBaTtenbHo,

2
GT jzz exp{—z2/2}dt =
7Z-—oo

- %2(— zexp(— 22/2)‘00 + ofexp{— 22/2}dt] =
T - -0



S N2 —o’=1.

12. 3apaHa cny4anHasa BenudnHa beprynnu:

X 1 0

P p=04 | g=1-p=0.6
Haintn matematnyeckoe oxungaHue M[X]

Omeem: M[X]=0.4

N
M[X]=> xp=1-p+0-q=p=04.
i

13. 3agaHa cnyyarHasa BenuymHa bepHynnu:
X 1 0
P p=0.7 | q=1-p=0.3

Haittn aucnepcuio M [X 2]
Omeem: M [X 2] =0.7

N
M[X2]=in2pi =12.p+0%.q=p=0.7.
i

14. HenpepblBHas cryvyarHas BenudnHa X 3agaHa oyHKUMen pacnpegerneHms:

0,X € (—0;3)
F(X) =<0.25(x - 3),x €[3;9]
1,x € (9;0)
Haiitn nnotHocTs BepositHocTen T (X).
0.25,x€[3;9
Omeem: f (X) = E[ ]
0,x¢[3;9]
Oxe(==0i3) o oe wel30]
f(X) = F'(x) =10.25,x €[3;9] = {le ! [36_9]’
0, X € (9;0) X ELS

15. HenpepsblBHas criydyanHas BenudnHa X 3agaHa yHKunen pacnpegeneHus:



. 0,x<0
(x) = 1-exp{-0.2x},x>0

Haittv nnotHocTs BepositHocTein T (X).

f 0,x<0
: X) =
omeem: 100210 2exp{-0.2x},x2 0



