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1. IIEJIM OCBOEHUW ST TUCHMITJIUHBI

Hems ocpoenus mucuummnbl «Teopus BepoATHOCTEH W MaTeMaTHUeCKas CTATHCTHKA) —
HaYy4YHOE MPCACTABIECHHUE O cnyqaﬁme COﬁbITHHX H BCIIMYHHAX, a TAKXE O METOgax ux HCCIIen0Banud,
3HaKOMCTBO ¢ OCHOBHEIMH MOJCIISIMHA U METOJaMH MOJICJIHPOBAHHS CTOXACTHUECKHX CHCTEM.

3amaun;

— YCBOHTBH METOIBI KOJIMUECTREHHOH OIEHKH cnyqaﬁnmx coObITHI 1 BCIIHYHH,

— OBJIAOCTH METOJAaMH CTATHCTHYECKOT'O aHajM3a,

— HAayHdUTBCS CONCPHKATENLHO HHTEPIIPETHPOBATH HOPMAIILHBIE PE3YIILTATEL

2. MECTO JTUCHUIIJIMHBI B CTPYKTYPE OIIOII

Hucuunymna «Teopus BeposTHOCTEH M MareMarHueckas CTATHCTHUKA» OTHOCHTCS K
o0sA3aTeNIbHOM YacTH yueGHOro miaHa.

IIpepexBU3HTEHI

JOUCITHIITHHEL: JIMHeHHasd

(QYHKIHOHAIBHEIH aHATH3.

anrebpa,

MareMaTHYEeCKHUi

aHaJIH3,

3. INTAHUPYEMBIE PE3YJIbTATHI OBYYEHUS 110 AUCHUITIJIHHE

IInanupyemsle pesynbraThl

00yYeHHS 1O JAUCLUILIMHE,

COOTHECEHHBIE C [NTaHHPYEMBbIMH

e3ysbratamMu 0cBoeHHs OIIOII (KOMIETEHIMSIMH U HHIAUKATOPAMH JI0CTHIKEHHSL KOMIIETEHIIHH)

DopmupyeMble
KOMIIETEHLIMU

[Tnannpyemele pesynbTatel 00yyeHus MO AHCLMILIMHE, B COOTBETCTBHE G
WHIMKATOPOM JIOCTHIKEHHA KOMIIETEHLIHH

HHI{HK&TOP JAOCTHKECHHS KOMIMETEHLMH

PesynbTate! o6yuenus no
JUCLUIIITHHE

Haumenosauue
OLIEHOYHOT0
CpeacTBa

OIIK-1. Cnocoben
[PUMEHSATh
(byHmamMenTanbHbIe
3HAHHA, [10JIy4EHHBIE B
001acTH MareMaTHYeCKHX
H (UITH) €CTeCTBEHHBIX
HayK, W UCIIONIB30BATh UX B
npogeccHoHaNLHOH
NeATEeNBHOCTH

OIIK-1.1. 3HaeT npHHUMTIBI
MCIOIB30BaHUsA (QYHIAMEHTAIBHEIX
3HAHWH, NONYUEHHEIX B 061acTH
MaTeMaTHYeCKUX ¥ (WIIH)
€CTECTBEHHBIX HayK.

OIIK-1.2. YMeeT Hcnons308ath
GasoBble 3HAHMA U3 0GIACTH
MaTeMaTH4eCKHX 1 (MIIH)
€CTECTBEHHBIX HAYK B
Npo(ecCHOHANLHOM JeATeIbHOCTH.
OIIK-1.3. BnajeeT HaBLIKaMu BBIOOpA
METOMIOB peLIeHus 3334
npodeccHOHANBHOI 1eATENEHOCTH Ha
OCHOBE TEOPETHUECKUX 3HAHHIA,

3HaeT TEOpHIO BEPOATHOCTEH
H MaTeMaTHYEeCKYHO
CTATHCTHKY.

¥Ymeer Hcnosns3oBare
MaTreMarHYeckHue
HHCTPYMEHTAJIbHBIE CPE/ICTBA
st 06paboTKu, aHAIH3a |
CHCTEMATH3ALHH
MH(OPMALIHH 110 Teme
HCCIEI0BaHus.

Baaneer metonamu TEOPHH
BEPOATHOCTEH M
MaTeMaTHYECKOit CTATHCTHKH
H, KPOME TOTr0, HAYYHThCS
COAEPIKATENBHO
HHTEPNPETUPOBATD
(dopMansHeIe pe3yNILTaThL

Tunosoii pacuer.
Konrposnshrie
BOINPOCHI K
PENHTHHT-
KOHTPOJTIO H
NPOMEKYTOUHOH
aTTECTalHH.

OIIK-3. CnocoGeH k
paspaborke
AITOPUTMHUYECKUX U
NpOrpaMMHBIX pellIeHHit B
00IacTH CHCTEMHOTO |
MPHKJIaIHOTO
NpOrpaMMHUpOBaHMS,
MaTeMaTHIECKHX,
HH(OPMALMOHHBIX U
HMHTALIHOHHBIX MoJIeJIed,
CO3/IaHHIO
HH()OPMALMOHHBIX
pecypcoB rinobaibHbIX
cetel, o0Gpa3zoBaTensLHOro
KOHTCHTA, NPHKITaAHBIX
0a3 JaHHBIX, TECTOB U
CPEICTB TECTHPOBAHUA
CHCTEM H CPEJCTB Ha

OIIK-3.1. 3HaeT MeTOIBI TEOpHH
ITOPHTMOB, CUCTEMHOTO U
TIPHKJIAZIHOTO MPOrpaMMHPOBaHHS,
MPHUHIMIIBL X METOI0JIOMHH
TECTHPOBAHHUS MPOrPAMMHOIO
obecneueH s, MPHHIMUILI
MaTeMaTHYECKOTr0 MOJEIMPOBAHHS,
THITOBBIE (YHHBEPCANILHEIE)
MareMaTHUecKue (BKJIIouas
HH(OPMAIHOHHBIE 1 HMHTALIHOHHBIE)
Mozenu, GopMyisl, TEOPEMEI 1
METO/Ibl, HCIIO/Ib3YEMBIE B LIHPOKOM
Habope obnacreif npuMeHeHHsA
NPHKJIAJHOH MaTEMaTHKH.

OIIK-3.2. YMeer onpeneaTs u
COCTaBJIATE MHPOPMAIIMOHHBIE
pecypchl To0albHbIX CETEl,
00pa3oBate/IbHOrO KOHTEHTA, CPECTB

3Haer QyHaaMeHTaNbHBIE
MOHATHA TEOPHH
BEPOATHOCTEH U
MaTeMaTHYeCKOH
CTATHCTHKH.

YMeeT NPUMEHATL METONEI U
HHCTPYMEHTAJILHBIC CPEACTBA
TEOPUH BEPOATHOCTEH U
MaTEMaTHYECKOH CTATHCTHKH
JUTA pELIEHHS MPHK/IaAHbIX
3azay.

Bnageer metonamu Teopun
BEPOATHOCTEH U
MaTeMaTHYECKOH CTATHCTHKH

TumnoBoii pacuer.
KonrponbHeie
BONPOCHI K
pEeHTHHI-
KOHTPOIO H
MPOMEKYTOUHOM
aTTeCTalMH.




COOTBETCTBHE CTAHAAPTAM
H HCXOJHBIM TpeOOBaHHAM

TECTHPOBaHHA CHCTEM, OCYLIECTBIIATh
000CHOBaHHBIif BEIGOP a/1eKBATHBIX
NOCTaBJIEHHOH 3a1aue 0a30BHIX
MaTeMaTHYECKUX MOJENEH,
MOM(GUUMPOBATH Ga30BbIe U (HTH)
paspabaTbIBaTh OPUTrHHAILHLIE
MareMaTH4YeCKHe MO/ENHU B
COOTBETCTBUHM €O CTICU(HKOI
NOCTaBJIEHHOH 3a/1aun
MOZEIMPOBAHHSL.

OIIK-3.3. Bnazseet HaBbIKaMu
paspaboTKu MPOrpaMMHOTo
obecrieuenns, a TakKe BHIMONTHEHHS
MaTEMaTHYECKOr0 MOJCITUPOBAHHS OT
aHaITM3a N0CTAHOBKH 3a/a4u 10
aHaJIM3a Pe3yJILTATOB.

4. OFLbEM H CTPYKTYPA JUCHUILIUHBI

TpynoeMKoCTh THCIHUILTHHEI COCTABIISIET 5 3aUeTHBIX enunnt, 180 yacos

TeMarnyeckuii nian

¢popma oGyuyenus — ounas
Konrakruas pabora
o0yqatoHxcs
o € NeJIaroru4ecKkum A Dopmbl
g paboTHHKOM E TEKYLIEro KOHTPOJIS
Ne HaumenoBanue Tem w/uin g § © o = 2 §| yemesacmocts,
n/n Pas/eNoB/TeM TUCIHILTHHBI = = o | E §. -l aB8 B8 bopma .
S} 5 = 2 E S &l 28 8| 8| npomexyrotHoi
By S | =5 ES| 8E 8 = aTTecTaLHH
e = 5| 88/ TER S (no cemecmpam)
g 9 g M d o
= B =
1 BJlemeHTapr:‘ﬂ Teopus 5 1-7 16 16 34
BEpPOATHOCTEiH
[lpeamer Teopum  BepoATHOCTEIA.
1 BepositHocTHas MOJENb 5 12 4 4 9
9KCMEPHMEHTA € KOHEYHBIM YHCIIOM
HCXOJ10B,
Hekoropule, OTJIHYHEBIE oT
2 KJTACCHYECKOIH, MOJEJH H 5 3 2 5 4
pacnpenenenus  (6MHOMMHANLHOE,
reOMETPHYECKOE H IpyrHe)
YcioBHas  BEpOATHOCTH,  (OpMyna
3 Baiieca, anpuophas 1 anocrepuopHas 5 4 4 4 9
BEPOATHOCTh,  (opMyna  momHoi
BEPOATHOCTH, HE3ABHCUMBIE COOBITHA.
[MpocTeie ciyuaiiHbie BeNHYMHBI (C
4 KOHEYHBIM YHCIIOM 3HAYEHHIA). 5 5 2 2 4 Pefftuar-konTpons 1
Yucnosble XapaKTePHUCTHKH.
Hepasenctso Ye6rimesa.
Cxema  bepnymun.  I[lpemensHele
TEOPEMBI: 3aKOH OONBIIMX ywMcer,
5 | /oKanbHas  mpenenbHas  Teopema, 5 6 5 5 4
MHTErpajibHasg MnpefenbHas TeopeMa
Myaspa-Jlamnaca, TeopeMa
IMyaccona.
OneHKa BEPOATHOCTH YCIieXa B CXeMe
6 Bepuynmu (HecMewleHHas | 5 7 2 2 4
sddextupHan, Hepasenctso  Pao-




Kpamepa, JOBEpUTEIIbHBIE
MHTEPBAJIBI)

CayvaiiHble BeTHYHHBI

8-14

12

12

26

AKcuoMaTHKa Konmoroposa.
H3mepuMBIe NpocTpaHcTRa.

Cnocobbl  3anaHust  BEPOATHOCTHBIX
ME€p Ha H3MEPHMBLIX MpPOCTPAHCTBAX.
Obmee omnpenenenve  cayuaiinoit
BEJIMYHHEL.

8-9

Hurerpan JleGera. Obmee
ompeje/ieHue MaTeMaTHYECKOTo
OXH/IaHHA U €ro CBOHCTBA (TEOPEMBI O
HEPABEHCTBAX M O IMpPEeAEIbHBIX
nepexomax 3 (0) 3HAKOM
MAaTeMaTHYECKOrO OXKHIAHHA)

VC/I0BHBIE BEPOSTHOCTH H YCIOBHBIE
MaTeMaTHYeCKue OXKHIaHHsI
OTHOCHTEJIbHO O -anrefp.

11

10

Pacnpenenenus ciyvaiiHbIX BETHYHH;
(YHKLMA pacnpenesieHus, MIOTHOCTE
pacnpenieneHds (B OJHOMEPHOM M
MHOTOMEpPHOM Ciyydasx).
HopmasbeHoe pacnpejenense

12

Peiitunr-konrtpons 2

11

ITpoussoasiue u
XapaKTEPHCTHUECKHE (DYHKIIMH.

13

12

Uenrpanbhas npeienbHas TeopeMa
s HE3aBHCHMBIX O/IHHAKOBO
pacrpeneseHHbIX cly4aiHbIX
BEJIMYMH.

14

JJ1eMeHThI MATeMaTHYeCKO

CTATHCTHKH

15-18

21

13

OcHoBHBlE ~ TOHATHA W 3aja4u
MaTeMaTHYeCKO# CTATHCTHKH,
BriGopka, aMnupuueckas (yHKIHA
pacmpeieNieHuss M IMIMPHYECKHE
MOMEHTHI,

14

Baxaqa OLCHHUBAHWsI HEW3BECTHBIX
napaMeTpoB pacnpeneaeHHs.
ITocTpoenue TOYEYHBIX H
HHTEPBAJILHBIX OLIEHOK.

16

15

3agava CTATUCTHYECKOH TPOBEPKM
runores. Kpurepuu cornacus

17

16

KoppenauuoHHo-perpeccoHHble
3a/la4yH.

17-18

PeHTHHr-KOHTpOB 3

Bcero 3a 5 cemecTp

36

36

81

Ix3ameH (27)

Hroro mo nucuuniinne

36

36

81

Ixzamen (27)

MHOJKECTBaMH.

Coneprxanue JeKINHOHHBIX 3aHATHIH 110 AUCIUILIMHE

Pasgen 1. DnemenTapHuas Teopus BeposiTHOCTEl
Tema 1-2. Ilpenmer Teopun BeposTHOcTel. IlocTpoeHHE BEPOSTHOCTHOTO IIPOCTPAHCTRBA.
IIpocTpascTBO BIEMEHTAPHBIX HCXOJIOB, BEPOSTHOCTHAS HHTEPIIPETALIHS MHOYKECTRA 1 onepanuii Hax
Hekoropele KnmaccHueckue MOZENH |
pacnpeneneHus. BeposaTHOCTHAs MOeNb DKCIEPHMEHTa ¢ KOHCUHBIM YHCIOM HCXOJIOB: BBHIOOD ¢
BO3BpAIICHHEM, BBIOOp Oe3 BO3BpAINCHHS, yNOPSIOYEHHBIH U Heynopsaouennsii. [loacuer uncia
DJIEMEHTAPHBIX HCX0J0B. CTPYKTypa NMPOCTPAHCTBA JNMEMEHTAPHBIX UCXO/I0B B 3a/[aue PasMeLIeHus
m WapoB 1o n suelxam (crarucrnka Maxcsewia-boneiivana, crarucruka Bose-DitHmTeiina,
cratuctika Pepmu-/lipaka), 1yanusM ¢ BBIHHMaHAEM 1M WIAPOB W3 YPHEI C N [IAPAMIL.

[lonsiTHe HECOBMECTHBIX COOBITHH,




BosuukHoBeHne  OMHOMHAIBHOTO W MYJIBTHHOMHAIBHOTO (IOJIMHOMHATBEHOTO)
pacripesieieHuid B 3ajayax BEIOOpa ¢ BO3BpalCHHEM. BO3HHKHOBEHHE TFE€OMETPUYECKOTO H
THIIEPreOMEeTPUYECKOTO PacIIpe/IelIeHHH B 3a1auax Beibopa 6e3 Bo3BparieHHif.

I'eoMeTpuyeckas MoOZEIb BEPOATHOCTHOIO HPOCTPAHCTBA. 3ajada o BcTpeue. Ilapamokc
Beprpana.

Tema 3. Y cnoenas BepositHocTs, Gopmyia baiieca, anpropHas u anocrepropHas BEPOSATHOCTD,
(opMyna TONHOH BEPOSTHOCTHM, HE3aBHCHMBIE COOBITHIL Ompejenenne He3aBUCHMBIX B
COBOKyNHOCTH coObITHH. ITpuMmepsr. Cxema Bepuymnn, pacnpeneneHne bepnynmi, 6uHoMuabHOE
pacnpezenenue. Crienupuka BEpOATHOCTHOTO MIPOCTPAHCTBA IS CCPHH HE3aBHCHMBIX HCIIBITAHUH,

Tema 4-6. Ilpocteie ciydaiinble BeNMUUHBI (C KOHEYHBIM YHCIIOM 3HaYeHuH). Yucnoskle
xapakrepiuctuku. Hepasencrso UeGbnuesa. Cxema Bepmymm. Ilpexenbubie TEOPEMBI: 3aKOH
GoNMbLIMX YKMCeN, JOKalbHAs NpeleibHAs TeopeMa, MHTETpPaTbHas MpeiebHAs TeopemMa Myaspa-
Jlamiaca, Teopema Ilyaccona. Ornenka BepOSATHOCTH yclexa B cXeMe bepuymmt (HecMeniennas
sddexrunas, HepapencTBo Pao-Kpamepa, 10BepHTEIbHbIE UHTEPBAJILI)

Paznen 2. Ciryuaiinbie BeJJHUMHBL.

Tema 7-9. Axcnomaruxa Konmmoroposa. Msmepumele mpocTpamcTsa. Anrebpsl u g-anreOpel.
Teopembl 0 cymiecTBOBaHHH HamMeHbIIeH anreGpsl U g-anreBpEl, COJAEPIKALIMX MHOKECTBA W3
3allaHHol cHcTeMbl MHOKeCTB. [TocTpoenne Gopernesckoii o-anre6psr B R, R™. Croco6sl 3aianus
BCPOATHOCTHBIX MEP Ha H3MEPHMBIX IIPOCTPAHCTBAX (TeopeMbl 00 OHKBHBAJICHTHOCTH AKCHOM
QUIMTHBHOCTH H HCIPCPBIBHOCTH BEPOATHOCTH, O IPOJOJDKEHHH MEPBI, O COOTBETCTBHH MEKIY
BEPOATHOCTHBIMM  MepaMH U QyHkuusmu pacnipenenenns). I[lpumepst. OBmee onpenenenue
ciydainoi Bennunnsl. Uarerpan JleGera. Obiuee onpeneneHne MaTeMaTHYECKOTO OKMIAHHS M €ro
CBOICTBA (TEOPEMBI O HEPABEHCTBAX M O NPEAEIBHBIX Mepexo/ax IOJ 3HAKOM MATeMATHYECKOro
OXHMJIaHUs). PasHbIC BUIBI CXO/IMMOCTH TOCIIE/I0BATEILHOCTH CIYYaifHBIX BETHUHH (110 BEPOSITHOCTH,
C BEPOATHOCTBIO 1, IO pacnpeneneHuio). YCIOBHBIE BEPOATHOCTH U YCIOBHBIE MATEMATHUECKHC
OKH/IAHHS OTHOCHTEJIBHO g-anre6p.

Tema 10. Pacnpenenenust ciydallHBIX BETHMYMH: (YHKIHS pacrpezielieHHs, ILIOTHOCTh
pacnpesieNieHus (B OJHOMEPHOM M MHOTOMEPHOM cityyasx). [Ipumeps! pactpeieseHuii. HopmanpHoe
pacrpenenenue,

Tema 11-12. IlpousBojsiie U XapakTepPUCTHYECKHE (DYHKIUHHL. Ompenenenus, cBOWCTBA,
npuMepbl. LleHTpanbHas npenenbHas TeopeMa UL HE3aBHCHMBIX OHHAKOBO PACIPEIeEHHBIX
CIIyYaiHbIX BEJIHYHH.

Pazzen 3. DneMeHTBI MATEMATHYECKOI CTATHCTHKH.

Tema 13. OcHoBHblE NOHATHS H 33Ja4d MAaTEMATHUYECKOH CTATHCTHKH. Bribopka,
SMIMpPHYECKast QYHKIHUS PacIpeeICH s U SMIINPHYCCKHE MOMEHTEL

Tema 14. 3aaya O1leHUBAHHUS HEH3BECTHBIX napaMeTpoB pacnpejencHus. CBoHCTBa OLIEHOK
(HEeCMEIEeHHOCTD, 3 GEKTHBHOCTE U COCTOSTENEHOCTE), METO/BI HOCTPOSHHSL. ITocTpoenue ToueyHbIX
H HHTCPBAIBHBIX OLICHOK. Pacnipenenenns «xu-kpajpar», Cteiozenta, Ouumepa-Crenexopa. Teopema
Quuepa.

Tema 15. 3amaua craTMcTHyeckod nposepku rumortes. Ommbku [ u I pona. llousrue
MOILIHOCTH KpUTEPHSL. IIpuMepbI cTaTHCTHYECKHX THIIOTE3 O TapaMeTpax paclpeielieHus., H O 3aK0HaX
pacnpenenenust. Kpurepuu cornacus.

Tema 16. Koppensauuonno-perpeccionnsie 3ajaun. Jluneitnas perpeccust. OlEHKH MeToJa
HaUMEHBIIUX KBAJPATOB.

Cojeprxanne NPaKTHYCCKAX 3aHATHI 110 AMCHUIIHHE

Pazgen 1. aemeHTapHAs TEOpUs BepoOsITHOCTEH
Tems1 1-6. Pelenue 3amau.

Paszien 2. Cayvaiinbie BeJJHYHHBI

Tewms1 7-12. Pemnenue 3amau.

Paszgen 3. JeMeHTHI MaTeMaTHYECKOH CTATHCTHKH
Temer 13-16. Pemenue 3aay.



5. OHEHOYHBIE CPEJACTBA JJISI TEKYIIETO KOHTPO.JISI YCHHEBAEMOCTH,
IIPOMEKYTOYHOI ATTECTAIIUH 11O UTOTAM OCBOEHUS AUCHUITIAHBI

H YYEBHO-METOIWYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOU PABOTEI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJIL yeneBaeMoCTH

Peiitunr-konrposs Nel «dnemenrapuas TeOpHs BEPOATHOCTEI
Bapuanr 1

1. Ha cremnaxe B GuGimoreke crosar 15 yueGuukos, NpHYEM [Th M3 HHX B Ieperuiére.
Bubnmorexaps Gepét naymauy Tpu yueGuuka. Haiinure BEPOSITHOCTE TOTO, YTO XOTS OBl OJHUH H3
B3ATBIX YYEOHHKOB OKAXETCS B IEPEIIETE.

2.Tlo nenu mpowusBomar 5 BBICTPEIIOB C BEPOSATHOCTHIO momaganust B menn 0,75. Haiimure
BEPOATHOCTB: @) POBHO YETHIPEX NONaiaHul, 6) He MeHee UeTHIPEX NOIa/[aHuii, B) MeHee TPEX
TIOTaJaHHH.

3. B MarasuH Ha IIPo@XKy TOCTYIIHINA XOJOJHILHUKH C TpEX 3aBoxoB. [Ipoxykius ¢ mepsoro
3aBoza coxepxutr 10% xonoaunsuukos ¢ medexrom, BToporo — 15% u Tpersero — 5%. Kaxosa
BEPOATHOCTh IPHOOPETEHHS HCHPABHOTO XOJNOAMJIBHHKA, €CIM B MAara3fu nocrynuino 25
XOJIOZIMJIBHUKOB € IIEPBOTo 3aBo/a, 40 — co BToporo u 35 — ¢ TpeThero?

4. KakoBa BEpOSTHOCTh TOT0, YTO CYMMA JBYX HAYIa/[ B3ATHIX MOJOIKHTEIBHIX YHCEJ, KaXKI0e
M3 KOTOPBIX HE OOJIBIIE TPEX, He MPEB30HAET TPEX, a UX POU3BE/ICHHE Oyner ne Gosbme 27

5. Tenepounas crammms obemyxusaer 1000 aGonenToB. B Teuenne yaca moGoil aGoHEHT
HE3aBUCHMO OT OCTaJIBHBIX MOXET Clenarh BBI3OB ¢ BeposTHocThio 0,005. Tpebyercs Haiith
BEPOATHOCTE TOT'0, YTO B TEUEHHUE yaca ObUI0 He Goee 3 BBI3OBOB.

Pelirunr-konrposn Ne2 «CityyaiiHble BeJTHIHHBD
BapuanT 1

1. IIyHKT OXpaHbl CBSI3aH C TpeMs OXPaHSIEMBIMH OOBEKTAMH. BeposTtHocTs mocTyminenuns
CHrHana ¢ 9TuX 00bekToB coctasser 0,2, 0,3 u 0,6, COOTBETCTBEHHO.

CocTaBuTh 3aKOH paclpesieiieHusl CIy4aifHOH BEIHUYMHBI — YHCIA 00BEKTOB, C KOTOPBIX
IOCTYIIUT CUTHAJL.

Haiiti maremaTuueckoe 0)KHIaHUE U MCTIEPCHIO STOH CIIyYalHOM BeTHUMHEL,

2. [110THOCTB BEPOSTHOCTH CITydaitHON BEIMUUHE! X UMEET BHT:

0, npux <1,

1
p(x) = 7’ npul <x<a,

0, npux > b

Haiitu: a) napametp b; 6) MaTeMaTHYeCKOE OKHIAHHE U JUCIIEPCHIO CIIYYaiHOM BETHYHHBI X.

3. Cymma BKmaga kiueHta cOeperaTelbHOro 6GaHka — 5TO CllyyaiiHas BeNIMYHHA C
MaTeMaTHICCKUM oxxuianueM 15 teic. py6. u nucnepeneii 0,4. Mcnons3ys HepaBeHCTBO YeObI111eBA,
OLICHUTH BEPOATHOCTH TOTO, YTO CyMMa BKIAJa Hayjady B3STOTO BKIAamuuKa OyIeT 3aKkiioueHa B
TpaHHIE@x ot 14 teic. py6. 1o 16 ThIC, pyo.

4. X — HOpMANBHO pacipe/ieNéHHas CryyaiiHas BEIMYMHA C napamerpamu a = 5, ¢ = 1. Haiitu
P(4 <X <6).

5. Ciyvaiitas Bemnuuna (X, Y) npuHuMaer 3sHauenus B Tpeyromsuuke x > 0, y>0x+y<i1
C PaBHOMEPHOH IIOTHOCTBIO. BEIUMCIHTE KO3 PUIMEHT KOppeTAnH.

PeiiTunr-konTpon Ne3 «Jj1eMeHTBI MATEMATHIECKOH CTATHCTHKH
Bapuanr 1
3amauva 1. :
1. IlpescraBuTh MCXOZHYIO BBIOOPKY B BHIE CTATHCTHUECKOTO pana M U300pasuThL €ro
rpaduyecku. [Ipusectn rpaduk oMIUpHIEcKOi QyHKIHH pacnpeneseHus.
2. OnpezieTUTE MOAY H MEIUaHy.



3. Ompenenuts  TOYEUHBIE  OIECHKH WU CPeiHero  apudpMerHyeckoro, JHCIIEPCHH,
CPEIHEKBAIPATHIECKOI0 OTKIIOHEHHS.,

4. OmpenieMTh MHTEPBANBHBIC OLEHKH Ui MATEMATHUECKOTo OXKHJIAHHA ¢ YPOBHSIMH
3HayuMocTH ¢ = 0,05 u a = 0,01.

Bapuanter 3ananmii:

Ne1 50.0;61.7; 72.1; 80.9; 90.9; 51.2; 61.9; 73.4; 81.3: 91.3; 52.7;

62.8; 74.5; 82.4; 92.5; 63.7; 76.7; 82.9; 64.0; 77.7; 83.7: 66.1;

64.1; 78.1; 65.8; 65.2; 79.8; 66.1; 68.5; 66.8; 67.4; 70.1.

3anaua 2.

C nensio onpeiesieHus cpeHelt pooKHTEIbHOCTH 00CITy X KMBAHHS KJIMEHTOB B IIEHCHOHHOM
omune, uncno kuenToB KOTOPOTO OYCHb BEIHKO, 110 CXEMe COOCTBEHHO-CITyJalHOi OecroBTOpHOI
BBIOOPKH npoBeneHo obGcmenoBanne 100 KIHEHTOB. Pesynbrarer obcnenosanus npejcrasnens: B
Tabnue:

Bpemst oGemyxusanms, mun. | <2 | 2-4 | 4-6 | 6-8 | 8-10 | 10-12 | >12 Hroro

Yncno kiueHTos 6 [ 102139 15 6 3 100

Hcnons3yst y%-kpurepuii ITupcona, na yposue snaunmocru 0,05 IIPOBEPUTH THIIOTE3Y O TOM,
4TO CllyyaiiHas BeJMuMHA X — BpeMs 06CITY)KHBAHMS KIHCHTOB — pacIpe/ieNnieHa 1o HopMainbHOMY
sakony. Iloctpours Ha oaHOM uyepreie THCTOrpamMMy  3MIHPHYECKOTO pacrpejieficHusT |
COOTBETCTBYIOLIYIO HOPMAIIBHYIO KPHBYIO.

3.2. IlpomeskyToOuHASE aTTECTALMSA 110 HTOTAM OCBOSHHS JMCIHIUTHHEI (3K3aMEeH )

Bonpoce! k sx3ameny

Yacrte 1. diremenrapuas teopus BEPOSTHOCTEI.

1) Ilpeamer Teopuu BeposTHOCTEH, /BA PU3HAKA CIy4aHHOTO SIBIEHHS, MOCTYJAT TEOPHH
BeposTHocTed. [IpuMepr! mocTpoenns npocrpancTs JIEMEHTAPHBIX HCXOJIOB.

2) BeposTHOCTHOE IPOCTPAHCTBO B 3a/1aue BEIOOpA ¢ BO3BpAlleHHEM: HAaGOp YIOPAIOYEHHBIH U
HEYIIOPATOYECHHBIH,

3) BeposTHOCTHOE POCTPAHCTRO B 3a1ade BbIOOpa 6e3 Bo3BpaleHHs: Habop ynopsIoYeHHBIH
H HEeYNOPSJIOYCHHBIH.

4) BeposaTHOCTHOE TIPOCTPAHCTBO B 3ajaue PasMCIICHASA PA3IUYUMBIX YaCTHI[ TI0 YPOBHSIM:
PasMeIleHne ¢ 3anpeToM H Oes 3anpera. Cratucruka Makcpemia-Bonbmana,

5) BeposTHocTHOE mpocTpancTBO B 3a7aue PasMCIICHUS HEPa3THYMUMBIX YAaCTHI[ 110 YPOBHSIM:
pasMeIlenue ¢ 3anperoM u Oe3 3anpera. Cratuctuku Bose-DHIuTelina u ®epmu-/Tupaxa.

6) IlonsaTue ciryuaitHoro coGbITHsI, OTICPALMH HaJT COOBITHSMH.

7) Onpenenenue anrebpnr u g-aireOpsl coOBITHI, TeopeMa O CYIIECTBOBAHHH HAMMEHbIICH
anreOpel (o-anreGper), copepKaIei 3a1aHHbIe COBLITHS,

8) Ompenenenue anrebpsl u g-anredpel  cOOBITHI, M0KA3aTh, 4YTO CHCTEMA COOBITHIA,
coacpxalias  I0CTOBEPHOC COOBITHE, 3aMKHYT4sl OTHOCHTENBHO ONCPAUHH OOBEIHHCHHS M
AononHeHust, obpasyer anrebpy (o-anre6py).

9) Onpenenexue BEpOSTHOCTHOM MCpBI, BEPOATHOCTE CYMMbI COOBITHH (JIJIsi HECOBMECTHBIX
COOBITHIA M I IPOU3BONBHEIX). Ofmas (hopmyna.

10) Onpenenenue BeposTHOCTHO MEpEI, [PHMEPBI  KJIACCHYECKOH H [eOMETPHYECKOMH
BEPOSITHOCTEH.

11) Ilapanoke Beprpana.

12) IlpuMepsl KOHEYHBIX BEPOSTHOCTHBIX IPOCTPAHCTE (OMHOMHANILHOE U HOJHMHOMHAIBHOE
pacnpeie/IeHusl, FTHIIEPTEOMETPHYECKOE)

13) Onpenenenne ycioBHOI BepOSTHOCTH, €€ CBONCTERA.

14) BepostHOoCT Hpou3Beenus IPOM3BOJILHEIX COOBITHIA, 0011as hopmyiia, dopmyna baiteca.

15) Tonuas rpynna coGertuit, hopmyna momHoi BEPOSITHOCTH.



16) Ilonnas rpymnma cobeIThii, HOHATHE anpHOPHOH M anoCTePUOPHOI BEPOSTHOCTEH, TeopeMa
baiieca.

I'7) Onpenienenne 1 HE3aBHCUMBIX B COBOKYIIHOCTH COOBITHIL. Jlokasars, uto u3 mo mapHoi
HE3aBHCUMOCTH HE CIIEZIyET HE3aBUCHMOCTB B COBOKYITHOCTH.

18) * IlpsMoe mpousBeeHHE BEPOSTHOCTHBIX IIPOCTPAHCTB KaK CIENHMAIbHOE BEPOSATHOCTHOE
[IPOCTPaHCTBO, CBA3aHHOE C HE3aBUCHMBIMH COOBITHSIMH.

19) Cxema Bepnymmi: TpaiuuuoHHAs IIOCTAHOBKA 33734 W IIOCTPOEHHE BEPOATHOCTHOTO
IIPOCTPAHCTRBA.

20) Cxema Bepuymm. Jloxanbhas u MHTErpalibHas TIpeJiebHbe TeopeMbl Myaspa-Jlamnaca.
Hepasencrso Beppu-Dccena.

21) Cxema bepuymmu. Ilpenensuas Teopema Ilyaccona. Hepasencrso ITpoxoposa.

Yacrs 2. CiyvaiiHble BeTHUHHDL.

1) Onpenenenne ciyuyaiiHoi BeNMYHHBI M CBA3AHHBIX C HEil MOHATHH: pacHpe/eIeHus U
GyHKUMHU pacnpeeneHusl.

2) NuckpetHble ciydaliuple BeTHYHHBI, 3aKOHBI pactpe/C/ICHHs], [IPUMEPH] (pacrpeaecHue
Bepnyiuiu, GuHOMHaNIBHOE pacTpe/iencHue, pacnpenenenue Ilyaccona).

3) Marematuueckoe oXUIaHHe MHUCKPETHOH CIly4aifHOM BEJIMYMHBI M €r0 CBOHCTRA.

4) MaremaTiyeckoe 03Ku/[aHHe THCKPETHOI CIIy4aiiHO! BeJIMYMHEI, HMEIOIIEH pacipenencHue
Bepuy.u, GunoMuansHoe pacnpeenenue, pacnpenencuue [lyaccona.

5) ucnepcust M cpeaHeKkBa paTHYecKOe OTKIOHEHHE JAMCKPETHOM CllyyaliHOH BEIHYMHEL,
CBOHCTBA IUCIICPCHH.

0) Omnpenienienne  HE3aBHCHMBIX  CIyYaifHBIX — BEJIHUHH. MaremaTtnyeckoe  oxujanue
NPOM3BECHHUA U IMCMIEPCHsI CyMMBI HE3aBUCHMBIX CJIy4aiHBIX BEJIMUYMH.

7) Onpegenenue KoBapHaLMH, CBA3L MEK/LY HE3ABUCHMOCTHIO CJIyHaiHBIX BEJIMYMH U PABEHCTBOM
HYJIFO KOBapHaL1H,

8) Onpenenenve koadduipenta koppensmuu. Jlokasats YTBEPKCHHE:

P(1é) =1 & =aé, +b.

9) Jlucnepcust ciyyalHON BENMUMHEIL, MMEIOLIEH pacnpenenenue bepHynnu, GuHOMManbHOE
pacnpejenenue.

10) Mucnepcus ciyuaifHol BeMHUNHDBI, HMEIOLIEH pacrnipenenenue Ilyaccona.

11) Jlemma Mapkopa, HepaBenctso Ye6biiuesa, npasuio "Tpex g".

12) ABcomoTHo HenpephIBHbIE CTyyaliHbIe BEIMYHHbI, CBOHCTBA TIOTHOCTH pacrnpeaesicHusl.

13) PaBHOMepHOE pacnipe/ie/ieHHe: MIIOTHOCTD U (ynxums pacnpenenenns ¢ rpapuxamu. Yucnossie
XapaKkTepUCTHKH.

14) Pacnipenenenne Kowu u ero ocoGentocTi.

15) Hopmanbehoe pacnpefiencuue: miotHocTs M (yHKLus pacnpenenenus ¢ rpadhukamu. Cmbicn
[apaMeTpoB pacrnpeaencHus. ‘

16) MHOrOMepHBIE  JIMCKpETHBIE ClydaiiHble BEITHYMHBI: ONpPEAENIEHHe, COBMECTHBIH 3aKOH
pacrpe/ie/ieHns, OJIHOMEPHEIC H YCIIOBHBIEC 3aKOHBI PACIPE/IEICHHSL.

17) AGcomoTHo HenpepbIBHLIE JBYMEpPHbBIC BEJHYUHLI: ABYMEpPHAas, OIHOMEPHBIE M YCIOBHEIE
MJIOTHOCTH pacrpeeieHus

18) _ I1n0THOCTH IBYMEPHOIO HOPMATLHOTO PACTIPEEICHHS, CMBIC/T NapaMeTpOB paclipe/ie/ieHHs.

19) * CoBmecTHast MJIOTHOCTH JIBYX HE3aBHCHMBIX HOPMAaJIbHO pacripeAeNeHHbIX ciy4aiiHbIxX
BeMumH. JloKasaTh yTBEPHICHHE: e€CllM AByMepHas CydaiiHas BeJHuMHA (&1 &) umeeT HopmasbHOE
pacnpenenenue u cov($; §;), 10 & &, — HesaBUCHMBIE ClTyyaliHbIC BETMUMHEL

20) OyHKUMKM CcityyalHBIX BenuunH, GopMyna I HOBO#H MIOTHOCTH pacripeeeHus.

21) I110THOCTB CYMMEI HE3aBHCHMBIX CITy4aifHBIX BCIMUMH.

22) IlpousBoasiue GpyHKUMK: onpeielieHue, IIPUMEPBI U CBOHCTBA.

23) Ilpouseopsiuue pyHKImH: BhrucneHne GaKTOPHATEHEIX MOMEHTOB, NPUMEPEL.

24) llpoussoasime GYHKUMH CYMMbI HE3aBHCHMBIX CIy4alHEBIX BeaM4uH. J[OKa3aTeNbCTBO
npeaenbHoi Teopemsl [lyaccona ¢ uenons3oBanieM NPOU3BOAAIINX BYHKIMIA.

25) Onpe/ienienne XapaKkTepHCTHYECKOH (YHKLHK CJTy4aldHOMH BEJIMYMHBI, IPUMEPEL.

26) XapakrepucThueckas (QyHKIMsS PABHOMEPHOTO Pacipeae/eHuUs.

27) XapaktepucTiueckast (hyHKUMA HOPMAILHOTO pacnpeneneHus.



28) Ucrionb3ysi  paBeHcTBO (pék)(t)]t =0 =i*M&%, nns meex k <n, M|E"| < oo. Haiitn
UCHTPa/IbHBIC MOMEHTBI C/Ty4aHHOH BEIHYHHDI, PACTIPE/ICNICHHOI 10 HOPMAJILHOMY 3aKOHYy.

29) lokazaTh, uTO CyMMa HE3aBHCHMBIX CIlyYalHBIX ~ BEJIMYMH, HMEIOIMX HOPMAJBHOE
pacnpejie/leHHe pacrpejieNieHa HOpMabHO

30) 3axoH GOMNBIUIKX YKCe.

31) LenTpanbHas npesensHas Teopema.

Yacre 3. D1eMeHThI MATEMATHYECKOH CTATHCTHKH.

1) TlonsiTie BEIGOPKH, MOTMIOHEI YaCTOT M OTHOCHTE/IBHBIX YaCTOT, FUCTOrpaMMa M 3MIMPUYEcKas
(GyHKUMS pacnpenenenms.

2) TloHAaTHe O CTATHCTHYECKOH OLICHKE NapaMeTpoB, CBOMCTBA OLEHOK (COCTOSTELHOCTS,
HECMEIEHHOCTD, 3((heKTHBHOCTS).

3) Ouenka BeposTHocTH "yenexa" B cxeme Bepryiuiu.

4) OnTUManbHOCTb OLIEHKH BEpOSTHOCTH "ycrexa" B cxeme bepHymnu.

5) MeTo/bl MoJIyYeHHs] TOYEYHBIX OLIEHOK.

6) 3aKOHbI pacnpe/ieNIenHii BHIGOPOYHEIX XapaKTePHCTHK, MCTIO/Ib3YEMBIC IPU OLIEHKE [TapaMeTpPOB.

7) UnrepBanbHble  OUGHKM — [ApaMeTpoB  pacrpe/ielIeHHi: OMpE/ENIEHHe,  [OCTPOEHHE
AOBCPHTEIILHOTO MHTCPBANA JUIS MATEMATHYECKOrO OXKMIAHHS NIPU U3BECTHOI Ancnepcuu. (BriGopka u3
HOPMAaJILHOTO pacrpeelieHus.. )

8) IlpoBepka CTATHCTHHYECKHX THIIOTE3 O MAPAMETPaXx Pacrpe/ieicHHs.

9) 3anaua KOppeNAUHOHHOrO aHAIN3a.

5.3. CamocrosiTennbHast paboTa 00y4aomerocs.

CamocrositensHas paboTa CTyjieHTa COCTOMT B BBITOJNHEHHH 3aMaHHM THUIOBLIX pacyeTos,
O(QOPMIISIEMBIX OT/EIBHBIMH OTYETAMH W 3aIMINAEMBIX CTyAeHTOM. Metonuueckue ykasaHus M
3aJlaHus TI0 pasjiesiam 1 B 2 MOXHO HalTH 1o cchuike: http://e.lib.vlsu.ru/handle/123456789/ 1353; o
paszeny 3 mo cewuke: http://e.lib.visu.ru/handle/123456789/1351.

Tema 1 «MHuokecTBa H KOMOHMHATOPHKA»
1. MHOXecTBa, 3JIEMEHTHI MHOECTBa, IOIMHOXECTBA.
2. O6beIMHEHNE H TIEPECEUCHHE MHOMKECTB. JuarpaMms Ditiepa.
3. Kombunatoprsle 3agaun: nepebop BapHaHTOB, IIPaBHJIO YMHOYKEHHS.

Tema 2 «CraTucrnyeckue JaHHbIE»
1. Ilpencraenenne JaHHEIX B BHE TabIHII, HATPAMM, rpa)uKoB.
2. Cpennue pe3ynbTaThl U3MEPEHHI.
3. IloHsTHE O CTATHCTHYECKOM BBIBOJIE HA OCHOBE BbI0OpKH. [ToHsATHE 1 IpEMEpEBI CITyYaiHBIX COBBITHIA.

Tema 3 «BepositHOCTBY
1. YactoTa coOBITHI, BEPOSTHOCTE.
2. PaBHOBO3MOJKHBIE COOBITHSL M IIOJICYET HX BEPOSTHOCTH.
3. Ilpencrapnenue 0 reOMeTPHICCKOM BEPOATHOCTH.

Tema 4 «CraTHCTHYCCKHE HCCJIEI0BAHU
1. I'enepanbHas COBOKYIIHOCTE BBIOOPKH.
2. Pamxuposanue nanueix. [ToJMron uacror.
3. MureppansHblii psia. ['ucrorpamma.
4. Beibopounas JIMCIIepCHs], CPe/IHEE KBAPATHIHOE OTKIIOHEHHE,

Qonx  oueHouHBIX  Marepuanos (POM) 1T mpOBeNEHMA  ATTECTAIMH YPOBHS
C(OPMUPOBAHHOCTH KOMIICTEHIMH OOYYAIOUMXCS 110 JIHCIHILIMHG odopMmIsieTes:  OTHENBHBIM
JOKYMEHTOM.



6. YYEBHO-METOAUYECKOE U UH®OPMAIIHOHHOE OBECIIEYEHUE JAUCHHUIIINHBI

6.1. Kuuroobecneuennocrn

HaumeHoBaHue JInTepaTypsl: aBTOp, HA3BAHUE, BU] M3aHHus, Ton KHUI'OOBECIIEYEHHOCTD
HINATCNECTRO M3MAHMA | Hanuuue B 51eKTpoHHOM Katasore DBC
OcHoBHas JuTeparypa
1. Maransiukuit, M. A. Teopus BeposTHOCTEi U 2017 https://www.studentlibrary.ru/book/ISB
MaTeMaTH4Yeckas CTATUCTHKA : yueGHuk / M. A, Maraeiukuii, N9789850628558.html

I'. A. XaukeBuy - MuHck : Beinn, wk. , 2017. - 591 ¢. - ISBN
978-985-06-2855-8.

2, Wiy, K. JI. DnieMeHTapHbIil Kypc TEOPHH BEpPOSTHOCTEIH. 2017 https://www.studentlibrary.ru/book/ISB
Croxacriyeckue npouecchl ¥ puHaHCOBas MateMatnka / YikyH N9785001015246.html

K. JI. - Mockea : Jlaboparopus 3uanuii, 2017. - 458 ¢. - ISBN
978-5-00101-524-6.

3. Jlarytun, M. B. HarnsHas MaTeMaTHYecKas CTATHCTHKA ; 2019 https://e.lanbook.com/book/116104
yuebHoe nocobue / M. B. JlaryTun. — 7-e w3, — Mocksa :
JlaGoparopusn 3nanuit, 2019. — 475 ¢. — ISBN 978-5-00101-

642-7,
JononHuTeNbHas JTuTeparypa
1. Monenu B Teopuu BeposTHOCTEl [DnexTponHbIii pecypc] / 2012 http://www.studentlibrary.ru/book/ISBN
DenotkuH MLA. - M.: ®UIMATIINUT, 2012 9785922113847.html
2. Wnpses, A. H. BeposTHocTb | yueGHOE nocobue : B 2 2021 https://e.lanbook.com/book/267722

kuurax / A. H. lllupses. — 7-e n3n., crep. — MockBa :
MIIHMO, 2021 — Knura 2 : CyMMEI H NOCIE10BATENBHOCTH
Clly4aiHbIX BEJTHYHH — CTALHOHAPHBIE, MAPTHHIAJIbL,
MapkoBckue nend — 2021. — 416 ¢c. — ISBN 978-5-4439-
3558-4.

6.2. Ilepuoanyeckue H3aHNA
1. Venexu matemaruyeckux Hayk, skyprain PAH (kopriyc 3, ayn. 414)

6.3. Uurepuer-pecypcni
http://window.edu.ru/
http://www.exponenta.ru/
3. http://allmath.com/

[
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7. MATEPHAJIBHO-TEXHUYECKOE OBECHEUYEHUE JUCHUILIMHBI

Hnsi peanusauuu NaHHOM JHCUMIUIMHBL UMEIOTCA CIIELUAIBHBIE MOMELIEHHS U1l TIPOBE/ICHHS
3aHATHH JICKLMOHHOIO W TMpaKTHyeckoro Ttuma. [Ipakruueckue pabGoThi npoBoAsTcs B nabopaTopuu
YUCIICHHBIX MeTo10B (405-3).

Ilepeyenn UCMONB3YEMOro JTMLEH3HOHHOTO MTPOrpaMMHOTO OfecneyeHus:

1. Microsoft Excel
2. Maple



Pabouyro nporpammy coctaBuna;

A.0.-M.H., npodeccop kad. PAull Poguna JLU. /D O
&’

Peuensent (npeacrapurens paGoronarens): : )
3aMecTuTelb AMpekTopa no passutuio OO0 «banancy Koxun A.B. —
IIporpamma pacemoTpeHna 1 o06peHa Ha 3aceaaHuK kadeaper Aull

[IpoTokon Ne f 4 ot A9 [// Z[.//.{ roja

3asenyrommii kadeapoit ®Aull K.¢.-M.H., foueHT Bypkos B.JI.

Pabouast nporpamma paccmotpena u onobpeHa Ha 3acenaHum y4eOHO-METOANYECKOH KOMUCCHH
Hampasnenus 02.03.02 «@ynaamenransHas uHopMaTHKA H HEGOPMALIMOHHEIE TEXHOIOMMM)

[porokon Ne __ 7  or P 0F AHroma

Ilpencenarens komuccun A6paxun C.U.
JIUCT IIEPEYTBEPKJIEHMUSI
PABOYEHN IPOI'PAMMBI JAACHHAIIIMHBI

PaGouas nporpamma onoGpena Ha 20 /20 y4eOHBIiH roga

[Iporokon 3acenanus kapeapnr Ne or roja

3aBenyrouuit kadeapoii

Pabouas nporpamma onobpena na 20 /20 yueOHBIH roza

[Iporokon 3acenanus xapeapn Ne 0T roja

3aBenyrowuii kadeapoii

Pabouas nporpamma on06pena Ha 20 /20 yueOHbIH rojia

[Iporoxon 3acenanus kadeaper Ne oT roga

3aBenytowuii kadeapoii




