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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

VYuebnas mucumiuinHa «Teopust BeposTHOCTEH» peanu3yeT TpeboBaHUs (eneparbHOro
roCyJapCTBEHHOI0 00pa30BaTENIbHOIO CTaHIAapTa BBICHIErO NMPO(ecCHOHANIbHOrO 00pa30BaHMs IO
HaIIPaBJICHUIO ITOATOTOBKHA «MaTeMaTuka U KOMIIBIOTEPHBIE HAYKU».

Ienp qucuuIuIMHEL - GOPMHUPOBAHUE Y CTYAEHTOB, OyIyIIMX CHELMAIMCTOB, CHOCOOHOCTH
IIPUMEHATH OCHOBHBIE METObl TCOPUH BEPOSATHOCTEN U MATEMATUYECKOU CTATUCTUKU IIPU PELLICHUN
3a7iad B X Oyaymiel npodecCHOHaIIbHON eATeNIbHOCTH (Hay4YHO-HUCCIIE0BATENIbCKOM, POEKTHOM,
KOHTPOJIbHO-aHAJTUTUYECKOH), a Takke (HOpPMUPOBAHME HAa OCHOBE OSTOH CIIOCOOHOCTH HHBIX
HEO0XOAUMBIX OOLIEKYIbTYPHBIX M IPO(ECCHOHATBHBIX KOMIETEHIUH.

3amaun AMCUUIUIMHBL - J1aTh 00y4aeMbIM HEOOXOAMMBIE 3HAHHUS IO OCHOBHBIM pazjeiiaMm
COBPEMEHHOM TEOPUHM BEPOSATHOCTEH, TEOPUM CIY4YalHBIX IPOLECCOB U MaTEMaTHYECKON
CTaTUCTHKH; 03HAKOMHTD UX C IPUHLIUIIAMH MTPOBEACHUS (PU3NIECKOTO IKCIIEPUMEHTA U 00pabOTKH
€ro pe3yJbTaTOB; IIPUBUTH UM YMEHHS U HABBIKM IPUMEHEHUS CTaHAAPTHBIX METOJOB U MOJENEH K
PELICHUI0 TEOPETUKO-BEPOATHOCTHBIX M CTAaTUCTHUYECKUX 3aJad, M HCIOJIb30BAaHUSA IIPU 3TOM
pacueTHbIX (opmyi, Tabauy, rpapukoB, OMOJMOTEK M IAKETOB NPHUKIAJHBIX KOMIIBIOTEPHBIX
IporpaMM; CIiocOOCTBOBATh Pa3BUTHUIO Y 00y4aeMbIX CTPOrOro MaTeéMaTUYECKOrO0 M TBOPUYECKOTO
MBILLICHHUS.

VyeOnass jgucuuiuinHa  «Teopust  BEpOATHOCTEN»  ABISETCA  COCTAaBHOM  4acTbio
npo¢ecCHOHATBHON MOATOTOBKU 110 HAIPABICHUIO MOJATOTOBKHM «MaTemMaThka U KOMIIBIOTEPHBIE
HayKm».

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOI POrpaMMbl

Hucuunnuna «Teopust BeposTHOCTEH» OTHOCUTCS K 00s3aTeNbHOM YacTu 00pa3oBaTeIbHON
MPOTPaMMBbI U BXOJAUT B MOAYJIb «Maremaruka II».

3HaHUA U YMEHHUs, TpuoOpeTaeMble 00ydyaeMbIMU 110 AUCHUILTHHE «Teopusi BEpOATHOCTEM»,
3aTE€M HEMOCPEICTBEHHO HUCIOJIBb3YIOTCS UMU MPU U3YYCHUU

JUCIUIUIAH 6a30BOTO ITUKJIA!

— «DOusznkay;

— «Teopust undopmanum,

Y JTUCIUTUINH MpOo(eCCUOHATBLHOTO IIUKIIA:

— «Kpunrorpaduueckne METObI 3aLTUTHI HHHOPMAITUN;

— «CeTH ¥ cUCTEMBI Tlepeaur UHPOPMALTHI.

3HaHUS W NPAKTUYECKHUE HABBIKM, IOJYYEHHBIE B pE3YyJbTaTE€ OCBOCHHS JUCLMILUIMHBI
«Teopust BEepOATHOCTEM M MaTremMaTH4YecKass CTAaTUCTHKA», HCIOJIB3YIOTCS CTYJIEHTaMU TMpPHU
pa3paboTKe KypCOBBIX U TUIIJIOMHBIX PadOT, B HAYYHO-HUCCIIEI0BATENIbCKON padoTe.

3. [lnanupyemblie pe3yJbTaThl 00y4eHHs MO AUCHHUILINHE, COOTHECEHHbIE ¢ MIAHUPYEMBIMH
pe3yJbTaTaMH OCBOCHHMS 00pPa30BaTeJIbHOI MPOrpaMMBbI

[Iporecc n3yueHust IUCUMIUIMHBI HAlIpaBjieH Ha (OpMUPOBaHHE CIIETYIOUINX KOMIIETEHIINN
B cooTBeTcTBUU ¢ ®PI'OC BO, OOII BO u npuoOperenus ciaenyonmx 3HaHuH, yMEHUM, HABBIKOB U
(unu) ombITa AESITENEHOCTHU:

dopMmupyemasi NHaukaTop 10CTHKEHUSA Ilepeuennb
KOMIIeTeHIIUsI KOMIICTCHIH IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus
(ko n popMyIHpOBKaA) (koa n opmyaHpOBKA)

OomenpodeccuoHalbHbIE KOMIIETEHIIUN

OIIK-1 HN-OIIK-1.1 3HaTh:
- aKCHOMATHKY W OCHOBHBIC TTOHITHS TEOPUHU




Crnocoben
KOHCYJBTHPOBATh U
HCIIOJIb30BaTh
(hyHIaMeHTaILHBIC
3HaHUSA B 00JIaCTH
MaTeMaTHIECKOTO
aHaIn3a, KOMIUIEKCHOTO U
(YHKIMOHATBHOTO
aHanm3a anreopsl,
AHAIIUTUYECKOUN
TCOMETPUH,
mudhepeHnnanbHOM
TE€OMETPHH U TOMOJIOTHH,
g hepeHIInaATbHBIX
YpaBHEHUH, TUCKPETHON
MaTEeMaTHKH H
MaTeMaTHYECKOM JIOTHKH,
TEOPUH BEPOSTHOCTEM,
MAaTeMaTHUYECKON
CTaTHCTUKU U CIy4YaiHBIX
MIPOIIECCOB, YUCICHHBIX
METOJ0B, TEOPETUUECKOI
MEXaHHKH B
npodeccuoHaIbHON
JEeSTeTbHOCTH

O0OnamaeT 6a30BEIMH
3HAHUSMH, TTOJTyYEHHBIMU B
00J1aCTH MAaTEMATUYECKHUX
1 (M) €CTECTBEHHBIX
HayK

BEPOATHOCTEH;

- OCHOBHBIE ITPaBUJIa BBIYNCICHUS
BEPOSITHOCTEH COOBITHH, KITaCCHUECKHUE
BEPOSITHOCTHBIE CXEMBI (MOJICIIH );

- OCHOBHBIE YHCIIOBBIE M PYHKIIMOHATFHBIC
XapaKTEPUCTUKU PaCTIPEACIICHUN CITy4ailHbIX
BEJIMYUH U UX CBOMCTBA,;

- IOHATHA CXOAUMOCTH CITy4ailHbIX BETUYHH U
KJIACCUYECKHUE MPENEIbHbIE TEOPEMBI TEOPUU
BEPOSITHOCTEH;

- OCHOBHBIE TEOPETUKO-BEPOSTHOCTHBIE U
CTaTUCTUYECKUE PACIIPEACIICHUS U UX CBOWCTBA;
- OCHOBHbBIE HEPABEHCTBA TEOPUU BEPOSITHOCTEN;
- OCHOBHBIE MTOHSTHS TEOPUH CIyJalHbIX
MPOLIECCOB, CBOMCTBA MaPKOBCKUX IPOLIECCOB, B
TOM YHCJIE CBOMCTBA IyaCCOHOBCKOIO U
BHHEPOBCKOT'O MPOIIECCOB;

- IOCTAHOBKY 3a/1a4 1 OCHOBHBIE MTOHATHUS
MaTEeMaTUYECKON CTaTUCTUKH;

- METOJI TOYEYHOT'O OLIEHUBAHUS OIICHOK
MapaMeTPOB paclpeeIeHNN, CBOMCTBA OLIEHOK;
- METOJ UHTEPBAJILHOTO OLICHUBAHUS
MapaMeTpoB pacIpeie]IeHni, CIIOCOOBI
MTOCTPOEHUS IOBEPUTENIBHBIX HHTEPBAJIOB B
CTaHJAPTHBIX CTATUCTUUYECKUX MOJEIISX;

- OCHOBHBIE MOHATHUS U METOJIbI IPOBEPKU
CTaTHUCTUYECKUX TUIIOTE3;

- OCHOBHBIE MTOHATHS U METO/IbI CTATUCTUYECKON
TEOPUU NPUHSTHUS PELICHUN.

H-OIIK-1.2 YMmers.
YMeeT HCIIOJIB30BaTh UX B - aHaJII/ISI/IpOBaTI) KOHerTHbIC HpI/IKJ]aIIHBIC
npodecCHOHANTEHON 3aJ]a4 Ha TPEIMET BO3MOXHOCTH TIPUMCHEHHUS
NEATENBHOCTH TEOPETUKO-BEPOSTHOCTHBIX U CTATUCTUICCKUX
METOAOB ISl UX PELICHUS;
- CTpOI/ITb TeOpeTI/IKO-BepOHTHOCTHLIe nu
CTaTHUCTHYECKHE MOIEIH 3a1a4 U IBICHUN
MPAKTUYECKOr0 XapaKkTepa Mo CIeUaTbHOCTH
H-OIIK-1.3 BaageTn HaBBIKOM:

MmeeT HaBBIKH BbIOOpA
METOJIOB PEIICHHUS 33124
poheCcCHOHAIBHOMN
JIeSITEIbHOCTH Ha OCHOBE
TEOPETHYECKUX 3HAHUM

- IPUMEHEHUS CTAaHAAPTHBIX BEPOSITHOCTHBIX U
CTaTUCTHYECKUX METOAOB M MOJIEINIEH K
PELIEHUIO THIIOBBIX TEOPETUKO-BEPOSITHOCTHBIX
Y CTaTUCTUYECKUX 33/1a4;

- UCTIOJIb30BaHMA PAaCUETHBIX (OPMYIL, TAOIHII,
rpapMKOB IPHU PEIIEHUH BEPOSITHOCTHBIX U
CTaTHCTUYECKHX 3ajau.

YHI/IBepcaJILHI)Ie KOMIECTCHIIUH

YK-1

Croco6eH oCyIecTBIATh
IIOUCK, KpUTUUECKUI
aHaJIN3 U CUHTE3
nHPOPMAaLUH, TPUMEHSATh
CUCTEMHBIH MTOIXO0T IS
pElIeHNs TOCTaBICHHBIX
3a1a4

HN-YK-1.1 3HaTh:

3HaeT MPUHITUTIEI cO0pa, - IPUHIIUIIBI cOOpa, 0TOOpa ¥ 0000IIEHUS

ot0Oopa 1 06001meHus HHpOpMAIUH

MHPOPMaIH YMmerb:
- paboTaTh C TUTEPATYPOH C LEJIBIO TOTYIEHHS
HOBBIX 3HAHMI 110 TEOPUU BEPOATHOCTEN U
MaTeMaTHYeCKON CTATHCTHKE

H-YK-1.3 Bnapers:

Nwmeet mpakTuyecKuid OnbIT
paboTEHI C
MH(GOPMAITMOHHBIMH

- HAaBBIKAMU HAYYHOT'O MCCIICIOBAHUS C
HpI/IMeHeHI/IeM BepOS[THOCTHO-CTaTI/ICTI/IT-IeCKI/IX
METO/IOB;




HUCTOYHUKAMH, OTIBIT - HaBBIKAMU ITOUCKA HAYYHOH MH(QOpManuu B
HAy4YHOTO TTOWCKa, OUOIIMOTEKaX U HHTEPHETE;
CO3/1aHUS HAYYHBIX TEKCTOB | - OTIBITOM PabOTHI C pedepaTHBHOM,

CIIPaBOYHOM, IEPUOAUYECKON U
MOHOTpahUIECKON JIUTEPATYPOH C IETBI0
MOJIyYECHHS] HOBBIX 3HAHUH 10 TEOPUH
BEPOATHOCTEN U MATEMAaTUYECKON CTaTUCTHUKE;
HaBBIKAMM MCIIOJIE30BAaHMS OMOINOTEK
MPUKJIQJIHBIX IPOTPaMM JIJIsl PEIIECHUS
MPUKIATHBIX BEPOATHOCTHBIX M CTATUCTUYECKUX
3a7a4 C UCIOJIb30BAHHEM KOMIIBIOTEPA.

4. O0bem, CTPYKTYpa U coAepKaHHe TUCHUIINHBI

OO01mast Tpy10eMKOCTh TUCIUTUIHHBI COCTABIISICT 8 3a4eTHRIX equHUIl, 288 akaj. 4acos.

n/n

Tembl (pa3nesnl)
JAUCUHMIJIMHBI,
HX coJep:KaHue

Cemectp

Buabl yueOHbIX 3aHATHI, DopMBbI TEKYLIET0
BKJIIOYASl CAMOCTOSITEIbHYI0 KOHTPOJISI yCIIeBaeMOCTH
padoTy CTy1eHTOB,
U MX TPYA0E€MKOCTh ®opma NpoOMeKYTOUHOM
(B akaieMUYECKHX Yacax) aTrecTalMu

KonrakTHasi pagora (no cemecmpam)

JCKIMN
MPaKTHYECKUE
nabopaTopHbIe
KOHCYJIbTAIl!

aTTECTAI[MOHHBIC

UCIIBITAHUS
CaMOCTOsTEbHAS
pabora

Paznen 1. Teopus
BeposiTHocTel. [lonsiTHe
BEpPOSITHOCTH. AJiredpa
COOBITHIA.

[NonsiTue cirydaitHOTO COOBITHS
U €ro BEPOSITHOCTH.
Krnaccuueckas BeposTHOCTHAs
MOJIEJIb ISl CITydast
PaBHOBO3MOXKHBIX HCXO/I0B.
[Ipunoxxenuss KOMOMHATOPUKH
B TEOPUH BEPOSITHOCTEM.

I'eomerpuyeckas BEpOSITHOCTb.
3anaua brog¢ona. [lonarue o
metonax Monte-Kapio.

Omneparuu Hax COOBITHSIMU.
Teopema cnoxxenus. Gopmyina
BKJIFOUEHUS U UCKJIIOYECHHUS. S-
anrebpa. bopenesckue
MHOXECTBA. AKCHOMAaTHKa
Konmoropoga. CoiictBa
BEPOSITHOCTHOM MEPBL.




HenpepsIBHOCTH BEpOSITHOCTH.
TeopeMbl KOHCTPYKIIMU U
PEKOHCTPYKITUH.

VYcnoBHast BEPOATHOCT.
Teopema yMHOXKEHHUS.
HeszaBucumocts coObITHIA.
dopMyiia OMHOU
BepoaTHocTu. Dopmyna
Baiieca.

CxeMa He3aBUCUMBIX
ucHbITaHui bepHymn.
Haubonee BeposiTHOE YHCIIO
ycnexos. [lonnHoMuanbHas
cxema.

IIpenenbHbIe TEOPEMBI
Myaspa-Jlannaca u Ilyaccona.
[Ipunoxenus x
MaTeMaTHYECKOW CTATHCTHKE.

KontponsHas pabora 1

Paznen 2. Teopus
BeposiTHOcTel. CiryyaiiHblie
BeJIHYHUHBI.

Cny4aiiHas BeIMYUHA U €€
pacnpenenenue. DyHKUusA
pacnpenenenus. J{uckpeTHbie U
HEIPEPBIBHBIE PaCIPEACICHMUS.
CuHTyIsSIpHBIE pacTpeieleHus.
[InoTHOCTB pacnpeneneHus

OCHOBHBIE YHCIIOBEIC
XapaKTEePUCTUKH CITyIalHBIX
BEJIMYMH (MaTeMaTHUeCKOe
OXXHUJaHUe, TUCIIEPCHUs],
MOMEHTHI BBICIIIHAX TTOPSIIKOB,
ACUMMETPHSI, KCIIECC).

10

OCHOBHbIE TUCKPETHBIE
pacrnpenesieHus: 1 X CBOWCTBA
(bmHOMHATBHOE,
MyacCOHOBCKOE,
TeOMETPUYECKOE)

11

OcHOBHbIE HENPEPbIBHbIC
pacrnpenesieHust 1 X CBOWCTBA
(paBHOMEpHOE, TOKAa3aTeNIbHOE,
HOpPMAaJIbHOE)

12

OYHKIUS OT CIy4yalHOI
BEJIMYHHBI.

13

MHoroMepHsl€e ciiyyaiHble
BennurHbl. COBMECTHOE H
YacTHBIE pacrpeesieHHsI.
CoBmMmecTHas TabmIla,
(YHKIHS ¥ TUIOTHOCTh
pacrnpeneneHus.
HeszaBucumocts ciydaiiHbIX
BEJTHYVH.




14

Pacnpenenenust cymmsl,
pPa3HOCTH, IPOU3BEACHUS U
YaCTHOTO HE3aBUCHUMBIX
CIIy4allHBIX BEJIUYMH.
ITpumepsl.

15

Hepagsenctpa Kormu-
Bynsikorckoro (LlBapiia),
YeObimésa. MaTemaTudeckoe
oxunanne. CBs3b ¢
nHTerpanom Jledera.

CamocrosrenbHas pabdora 1

0,5

33,5

IK3aMCH

Hroro 3a 5 cemectp
144 gyaca

32

32

10

0,5

69,5

16

Mepa nuHeiHoM 3aBUCUMOCTH
CIIy4YalHBIX BETUYHH,
cBoiicTBa. MHOroMepHoe
HOPMAaJIbHOE paclpezieiiCHuE.
JIuneitnas perpeccusi.

17

YcnoBHBIE pacTipenieneHus u
YCIIOBHBIC MAaTEMAaTHIECKHUE
okuaHus (OJJHOU CITydaiHOU
BEJIMYUHBI 10 IPYTOil).

18

[IpownsBopsmas ¢hyHKIHS,
CBOICTBA.
XapakTepuctuieckas
¢dyraxmus. CBolicTBa

19

Paznuunble BUABI CXOOUMOCTH
CIIy4alHBIX
MOCJICA0BATEILHOCTEM, UX
B3aMIMOCBSI3b. 3aKOH OOJBIITNX
yucen. LleHTpanbHas
npeJieTbHas TEOpEMA.

CamocrosrenbHas paborta 2

Paznen 3. [lonsitne
CJIY4YaiHOro mpouecca.

20

OCHOBHBIE TTOHSITHSL.
Mapkogckue nemnu. [Iporeccs
C HETIPEPHIBHBIM BPEMEHEM:
ITyaCCOHOBCKHH 1
BUHEPOBCKHM.

KonTponbsHas pabora 2

Pa3nen 4. MaremaTnueckas
CTATHUCTHKA.

21

3amayn MaTeEMaTHUECKON
CTaTUCTUKU. DMIHpUIEcKas
({yHKLUS pacpesieneHusl.
l'uctorpamma. Iloauron
4acToT.

22

OI11eHKH HEN3BECTHBIX
rapaMeTpoB pacipeieaeHus.
Hecmeménuoctn,
COCTOSITENTFHOCTD,

3¢ (HEeKTUBHOCTD
CTaTUCTHUYECKUX OLIEHOK
HEU3BECTHBIX TTAPaMETPOB
pacnpenenenus. HepaBeHCcTBO
Pao-Kpamepa. ITpumepsr.




Bri6opounbIe o1ieHKH
MaTEMaTHIECKOTO OKHIaHMS,
aucrepcuu. MeTonbl

23 |mosyueHUs OIleHOK. MeTon 6| 4 4 1 2
MOMEHTOB. MeTon
MaKCHMAaJILHOTO

MIPaB 0000

[TocTpoeHue nOBEpUTEITBHBIX
HMHTEPBAJIOB ISl OLICHKH
[apaMeTpoB Ha IMpUMEpe
OMHOMHAILHOTO
pacnupezenenus. [Tocrpoenue
JIOBEPUTEIIbHBIX HHTEPBAJIOB
JUTSL OTICHKH TapaMeTPOB
HOPMAJIBHOTO PaCIpe/ICIICHUS:
a) I MaTEMaTHICCKOTO
OKUJIaHHS B CIIy4ae U3BECTHOU
JUCTIEPCUH; O) JTst
MaTEMaTHYECKOr0 OKMIaHMS B
Clly4yae HEM3BECTHOMU
JUCTICPCHUH; B) JJIsl AUCIICPCUN
W CPETHEKBAIPATUIHOTO
OTKJIOHEHHS S.

24

ITpoBepka cTaTUCTUUECKUX
runores. [IpoBepka
HE3aBUCUMOCTH CIIy4alHBIX
BenuyuH. OTHOPOTHOCTD
25 |ciy4aifHBIX BHIOOPOK. 6| 4 4 1 8 |CamocrosrenpHas padbota 3
Kpurepuit €2 . Ommbku 1-ro
2-ro poja.

Kpurepuit Bunkokcona.
Hpyrue xpurepuu

2 0,5 | 33,5 |3k3amen
HToro 3a 6 cemecTp 32 | 32 10 | 0,5 | 69,5
144 yaca

HUTOIO 64 | 64 20 | 1 | 139

Conep:xaHue pa3ie0B JMCHUILIHHBI:

Pa3nea 1. Teopus BepositHocTeid. [IonsiTHe BepossTHOCTH. Asredpa coObITHIA.

1. Ilondarue ciydaiiHOTo cOOBITUSL M €r0 BeposiTHOCTH. Kitaccuueckasi BEpOSITHOCTHAST MOJIENb IS
cilydyasi paBHOBO3MOXKHBIX MCX00B. [Ipninoxkenns KoOMOMHATOPUKU B TEOPUHU BEPOSITHOCTEH.

2. I'eomerpudeckas BeposiTHOCTh. 3amaua broddona. [Torstue o meronax Monte-Kapio.

3. Onepaumu Haj coObITHAMH. Teopema cioxeHus. PopMmyna BKIIOYEHHMS M HCKIIOYEHHS. S-
anreOpa. bopeneBckue MHOkecTBa. Akcrnomaruka Konmoroposa. CBoiicTBa BEpOSITHOCTHOM MEpBI.
4. HenpepbIBHOCTh BEpPOATHOCTU. TeopemMbl KOHCTPYKIIUU U PEKOHCTPYKIIUH.

5. YcnoBHas BeposTHOCTh. Teopema ymHOxeHus. HezaBucumocTth coObiTuil. DopMyna MOIHOM
BeposiTHOCTH. Dopmyna baiieca. @opMyra NOJHON BEPOSITHOCTH ISl YCIOBHBIX BEPOSITHOCTEM.

6. Cxema He3aBUCHUMBIX uHcHbITaHMM bepuymin. Haubonee BeposiTHOe YHMCIO YCHEXOB.
[TonnHOMHMANTBHASA CXEMaA.

7. IlpenenbHble Teopembl MyaBpa-Jlanmaca u Ilyaccona. IlpunoxeHus K MaTeMaTH4ecKOH
CTaTUCTHUKE.

Pasnen 2. Teopusi BepositHocTeid. CiryyaiiHble BeJJMYMHBI.

8. CnyuaiiHast BenmumHa W ee pacrpeneneHue. DyHKIUS pacnpeneneHus. JUCKpeTHbIe W
HenpepsIBHbIE pacnpeneneHus. CUHTyIspHble paciipenencHus. [InoTHocTs pacnpenenenus



9. OCHOBHBIC YHCIIOBBIE XapPaKTEPUCTHKH CIyYalHBIX BEJIWYMH (MaTeMaTHYEeCKOE OXKUIAHUE,
JMCTIEPCHS], MOMEHTBHI BBICILIUX MOPSAAKOB, aCHMMETPHS, SKCLIECC).

10. OcHoBHBIE AMCKPETHBIE pACHpEACNCHUS M HMX CBOWcTBa (OMHOMHAIBHOE, ITYyaCCOHOBCKOE,
T€OMETPUUYECKOC)

11. OcHoBHbBIE HENpPEPBHIBHBIE PACHpPEEICHUS M UX CBOMCTBa (paBHOMEpPHOE, IOKa3aTEJIbHOE,
HOPMAaJIbHOE)

12. ®yHKIMSA OT Cay4aliHON BEITUYHHEI.

13. MHoromepHble ciaydaiinble BenuurHbl. COBMECTHOE U YacTHbIE pacnpeneneHus. CoBMecTHas
(byHKLHMS ¥ IITIOTHOCTH pacnpenenenus. He3aBucuMOoCTh ClydailHbIX BETMYHH.

14. PacnpeneneHuss cymMMbl, Pa3sHOCTH, IPOM3BEAEHUS M YAaCTHOI'O HE3aBUCUMBIX CIIydalHBIX
Benu4uH. [Ipumepsr.

15. HepasenctBa Komm-bynskosckoro (IlIBapua) m YeOwbiméBa. Marematnueckoe OKHIaHUE.
Cas3b 1 uHTErpasiom Jlebera.

16. Mepa nuHEHHOW 3aBUCHMOCTH CIIYYallHBIX BEJIWYHMH, CBOWcTBa. JluHelHas perpeccusi.
MHoromepHoe HoOpMallbHOE pacrpeneneHue. CBs3b HE3aBUCUMOCTH U HEKOPPEIUPYEMOCTU
CIIy4alHbIX BEJINYMH.

17. VYcnoBHble pacmpeleieHUs] U YCIOBHbIE MaTEMaTHMUECKHUE OXHUAAHHUA (OAHOM CiydailHON
BEJIMYMHBI 110 IPYTOil).

18. TlpomsBopasmas ¢pyHKIMs, CBOMCTBA. XapakTepuctrueckas GpyHkius. CBoicTBa

19. PaznuuHble BUIBI CXOAMMOCTH CIy4YaWHBIX IOCIEIOBATEIbHOCTEH, UX B3aUMOCBA3b. 3aKOH
Oonpmux uncen (Teopemsl YeOpiieBa U bepHynn), yCHIIeHHbIN 3aKOH OOJIBIIMX YHCeN (Teopema
Konmoroposa), nenTpanbHas npeaenbHas Teopema (Jlunnedepra-Jlesu, JisnyHosa).

Pa3nen 3. [lonsiTue ciryyaiiHOro npoiecca.

20. OcHoBHble noHATH: CilydaiiHble IPOLECChl, OCHOBHbIE ITOHATHS, OCHOBHBIE ()YHKIIMOHAJIbHbBIE
xapakrepucTuku. Kimaccupukanus cirydaiiHbIX MPOIECCOB HA OCHOBE B3aMMHBIX KOPPEISIIMOHHBIX
CBOMCTB CEUEHUN: C HE3aBUCUMbBIMU IIPUPALCHUSIMH, CTALlMOHAPHBIE, CTOXaCTUYECKH HETIPEPHIBHBIE,
MapkoBckue. Llenn Mapkosa: Koneunbsie ogqaopoansie nenu Mapkosa. [lepexoiHbpie BEpOSTHOCTH.
VYpaBuenust Konmoroposa-Uenmena. Ilpocreiimas kiaccudukanus COCTOSIHMM KOHEYHOM Lenu
MapkoBa. CranmoHapHoe pacmpenelieHne 1enu MapkoBa. Iproamyeckoe  (puHAIBHOE)
pacnpezeneHue. Jproaudueckas TeopeMa Ui KOHEUHBIX Leneil Mapkosa. MapKkoBCKHE ITPOLIECCHI €
HENpPEephIBHBIM BpeMEHEM. MapKOBCKHII OJHOPOJIHBIM MPOLECC C HENPEpPhIBHBIM BPEMEHEM U
JMCKPETHBIM MHOXXECTBOM cocTOosiHUM. IlepexonHble BeposATHOCTHblE (YHKIMU. YpaBHEHHUS
Konmoroposa-UYenmena. MHteHcuBHOCTH mnepexonoB. HempepslBHOCTh M quddepeHIpyeMOCTh
NEPEeXOAHbIX BEPOSTHOCTHBIX (yHKUUH. CHcCTeMBbl HPAMBIX M 0OpaTHBIX JU(QepeHIHaTbHBIX
ypaBHeHus KonmMoroposa, u ux pemienue. CTaliioHapHOE pacipe/ielieHue U CUCTeMa YpaBHEHUH 11
ero otbickaHus. [TyaccoHoBckMit ciyualiHblii poliece (MpocTeimunii MOTOK OJHOPOIHBIX COOBITHH):
ITyaccOHOBCKMI1 CllydalHBIA MPOLECC, €ro MApPKOBOCTb, OJHOPOJHOCTH, CTOXACTHYECKas
HENPEePbIBHOCTb, U KOHCEPBATUBHOCTB. [IpocTeiinii MOTOK OJHOPOJIHBIX COOBITHM, €ro CBS3b C
IIyacCOHOBCKUM IpolieccoM. Pacmpesenenne MHTEPBAJIOB MEXAY MOMEHTaMU CMEHBI COCTOSHUMN
IIyaCCOHOBCKOT0 ITporiecca. BUHEpOBCKHil ciydaliHbIN ITpoLiecc: BUHEpOBCKUN ciy4allHBIN poOLECC,
€ro MapKOBOCTb, OJHOPOJHOCTb U CTOXAcCTHuYeCKas HenpepblBHOCTh. (CBONCTBAa TpPaeKTOPUU.
bpoyHoBckoe gBmxkeHue. CTaHmapTHBII BUHEPOBCKMWM mpouecc. IlpuHummn  orpakeHus.
Pacripenenenrie OCHOBHBIX (PYHKIIMOHAJIOB CTaHJAPTHOIO BHHEPOBCKOIO IIpOIlecca: MOMEHTa
NIEPBOrO JOCTHUKEHUS 33JaHHOIO YPOBHS; MaKCHMyMa TPA€KTOPUM Ha OTPE3KE; MEPBOIO MOMEHTA
JOCTHKEHUSI MaKCUMyMa (3aKOH apKCHHYCA).

Pa3nen 4. MatemaTnuyeckasi CTATHCTHKA.

21. 3amaym  MaTeMaTHYeCKOW  CTATUCTHKH. OMIApUYecKas (QYHKIUS  paclpeaeiicHus.
I'ucrorpamma. Ilonuron yacror.

22. OneHKM HEW3BECTHBIX IapaMeTPOB paclpeneneHus. HecMemeHHOCTh, COCTOSATENBHOCTS,
3P PEKTUBHOCTh CTATUCTUYECKHX OILICHOK HEU3BECTHBIX IMapaMeTpoB pacipenenenus. HepaBeHCTBO
Pao-Kpawmepa. IIpumepsr .



23. BpIOOpouHBIE OLIEHKM MaTeMaTHYECKOTO OXKUIaHU, JUCTIEPCUU. MEeTO/IbI MOJIy4YeHHsI OL[CHOK.
Metoa MOMEHTOB. MeTo1 MaKCUMaIbHOTO TIPABAOIIOA00HUS

24. TloctpoeHHe JOBEPHUTENbHBIX HWHTEPBAIOB Ui OIEHKM IapaMeTpoOB Ha IpuMepe
OMHOMHUATIBHOTO pachpeneneHus. llocTpoeHue JOBEPUTENBHBIX HHTEPBAIOB ISl OLICHKHU
[1apaMeTpPOB HOPMAIBHOI'O PACIPEEIICHUS B CIy4asX : a) JUlsl MAaTEMATUYECKOT0 0>KUIaHUS B Cllydae
M3BECTHOM qucnepcuu; 0) IUisi MaTeMaTHUEeCKOro OKUAAHUS B Clydyae HEU3BECTHOW IUCIIEPCUU; B)
JUISL TUCIIEPCUU U CPEAHEKBAAPATUYHOIO OTKJIIOHEHHUS S.

25. 3amauya mpoOBEpKH CTAaTUCTHUeCKUX rumote3. [IpocTeie u crokHble rTunoTe3sl. Kputepuu
npoBepku runote3. Kpurnueckas o6macts. Ommbku 1-ro U 2-ro pojoB MPHU MPOBEPKE TUIIOTE3.
YpoBeHb 3HAYMMOCTH M MOIIHOCTH KpuTepus. Haunbonee MouiHbli W paBHOMEpHO Haubolee
MowHbld Kputepuil. Jlemma Helimana-Ilupcona. Ilpumenenue nemmbl Helimana-ITupcona miis
MOCTPOCHUS HanboJiee MOIIHOTO KPUTEpUs MPOBEPKH MPOCTHIX TMIIOTE3 OTHOCUTEIBHO 3HAYCHUIN
[IapaMeTpoB HOpPMAIbHOIO pactpeneiaeHus. IIpoBepka CIOXKHBIX THUIIOTE3 O MapaMeTpax
HOpPMaJIbHOTO pacnpeneneHus. [IpoBepka paBeHCTBa CpeAHMX U JUCHEPCUIM JIBYX HOPMAaJIbHBIX
COBOKYITHOCTEM.

[IpoBepka HE3aBUCUMOCTH ClIydalHBIX BenW4uH. OTHOPOIHOCTH CIy4alHBIX BBIOOpOK. KpuTepwmii
c2. Omubkwu 1-ro u 2-ro pona. Kpurepuii Bunkokcona. Jlpyrue kputepum.

5. O6pa3oBaTejibHbIE TEXHOJOTHMH, B TOM YHCJE TEXHOJOTHH YIEKTPOHHOTO OOyYeHHs] W
JAUCTAHIMOHHBbIE 00pa3oBaTe/IbHbIE TEXHOJOIMH, HCIOJb3yeMble NpPH OCYIIeCTBJIEHHH
00pa30BaTeJILHOIO MPoIecca Mo AUCIUIIHHE

B nporecce 00yueHus: UCTIONB3YIOTCS cielyrolue 00pa3oBaTeIbHbIe TEXHOIOTUU:

AxageMHu4ecKasi JJeKIHsA € J1eMeHTAMH JIeKINU-0ecebl — [10CIE10BATEIbHOE N3I0KEHNE
MaTepuaia, OCYIIECTBIIEMOE NMPEUMMYLIECTBEHHO B BUAE MOHOJOra IPENoJaBaTelisd. DJIEMEHTHI
JEKIMHU-0ece bl 00eCTIeYMBAIOT KOHTAKT MPETIOIaBaTellsl C AyAUTOPUEH, YTO TIO3BOJISIET PUBJIEKATh
BHUMaHME CTYIEHTOB K HanboJee BaXKHbIM TeMaM JIUCLUIUIMHbBI, aKTUBHO BOBJIEKATh UX B YUEOHBIi
IIPOLIECC, KOHTPOJIUPOBATh TEMII M3JI0KEHUSI Y4eOHOro mMaTrepuaia B 3aBUCHMOCTH OT YPOBHS €ro
BOCIIPUATHUA.

IIpakTHYeckoe 3aHsAITHE — 3aHATHE, ITOCBSIICHHOE OCBOCHHMIO KOHKPETHBIX YMEHHMU W
HAaBBIKOB I10 3aKPEIUICHUIO TIOJyYECHHBIX Ha JICKIUU 3HAHWUM.

Koncynbrauum — BHUJ Y4eOHBIX 3aHATUH, SBJSIOMIMICS OAHOM M3 (GOpPM KOHTPOJIA
CaMOCTOSITENIbHON paboThI CTyIeHTOB. Ha KOHCyIbTaIusIX 1o npoch0e CTyJeHTOB pacCMaTpUBAIOTCS
HauboJee CI0XKHbIE MOMEHTHI IPY OCBOEHUH MaTepHalla JUCUUILIINHBI, PENo/iaBaTellb OTBEYAeT Ha
BOIIPOCHI CTYJICHTOB, KOTOPbIE BOSHUKAIOT Y HUX B MPOLIECCE CAMOCTOSITEIbHON paboThI.

6. IlepeyeHb JMUEH3MOHHOTO W (MJIM) CBOOOJHO PACHPOCTPAHIEMOIr0 MPOrPaMMHOIO
o0ecreyeHusi, HCNOJB3YyeMOr0 MPH OCYHIECTBJICHHMH 00pa30BaTeIbHOr0 mpomecca 1o
AUCHHUILIMHE

B nporecce ocyrecTBiaeHns 06pa3oBaTeNIbHOTO MPOIIEcca MO JUCIUTIITNHE UCTIOJIb3YIOTCS:

s (OPMUPOBAHUS MATEPUATOB JJsl TEKYIIETO KOHTPOJSI yCIIEBAEMOCTH W TMPOBEICHUS
MIPOMEXKYTOUHOM aTTecTauu, 1uis GOpMUPOBAHUSI METOAMUECKUX MAaTEPHAIIOB MO JUCIUIINHE!

- mporpammbl Microsoft Office;

- n3narenbckas cucrema LaTex;

- Adobe Acrobat Reader.



7. IlepeyeHb cOBpeMeHHBIX MNpPodecCHOHANBHBIX 0a3 JaHHBIX W HHQOPMALHMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yEeMBbIX IPH OCYLIECTBJCHHH 00pa30BaTEJbLHOIO Ipolecca Io
AUCHHILINHE (PU HE00X0AMMOCTH)

B nporuecce ocymecTBieHus 00pa30BaTEFHOTO MPOIiecca MO AUCHUIIIMHE UCIOIb3YIOTCS:
- ABTOMaTu3upoBaHHas 6nbianoTeyHo-uHpopmannonnas cucrema «bYKN-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHas oubnmoTeunas cucreMa «Jlanpy https://e.lanbook.com

- DnekrpoHHas OubnroTeunas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHas OubmoTeyHas cucteMa «KOHCYIBTAaHT CTyIEeHTa»
https://www.studentlibrary.ru

8. IlepeyeHb OCHOBHOIi M TONOJHUTEILHOI YUeOHOI JIUTEpPaTYpPhbl, peCypcoB HH(POPMAMOHHO-
TeJIeKOMMYHUKALIMOHHOH ceTH «UHTepHeT» (IpM HEOOXOAUMOCTH), PEKOMEHAYEeMbIX [JIfl
OCBOEHMS TUCIUIIHHBI

a) OCHOBHAasI JIMTepaTrypa
1. I'mypman, B. E., Teopus BeposiTHOCTEN M MaTeMaThyecKas CTaTHUCTHUKA: y4ueO. mocodbue
s OakamaBpoB - M., IOpaiir, 2023 https://urait.ru/viewer/teoriya-veroyatnostey-i-
matematicheskaya-statistika-510437
2. A. M. 3ybxkoB, b. A. CeBactbsinoB, B. Il. UucrtakoB. COOpHUK 3aiady MO TEOpUHU
BeposATHOCTEH: yued. mocobue - CII6., Jlans, 2022 https://reader.lanbook.com/book/184062
0) AOMOJIHUTE/IBLHASA JIUTEPATypa
1. BopoBkoB A. A. Teopus BeposiTHOCTEH: Yueb.mocobue s By30B. / A. A.boposkos; M-Bo
BhIciLU cpe.cren.obpa3zoBanus CCCP - 2-e uzn.,nepepad.u nom. - M.: Hayka, 1986. - 431c.
2. bopoBkoB A. A. MaremaTnueckasi CTaTUCTHKA: y4eOHUK 1uis By30B. / A. A. BopoBkos - 4-
e u3 ., crepeorut. - CII6.: Jlans, 2010. - 703 c.
3. I'mypman B. E. PyKoBOICTBO K peIIEHHIO 3agad 10 TEOPHH BEPOSITHOCTEH U
MaTeMaTHYeCcKOM  cTaTucTuke:  yuebHoe  mocobue - M.,  IOpaiit, 2023.
https://urait.ru/viewer/rukovodstvo-k-resheniyu-zadach-po-teorii-veroyatnostey-i-
matematicheskoy-statistike-510436

9. MartepuanbHoO-TexHH4YecKasi 0a3a, HeoOXoAUMAasl Il OCYLIeCTBJIEHUSI 00Pa30BaTEJIHLHOIO
npouecca no JUCHHUIINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmasi Jisi OCYIIECTBIEHHUs 00pa30BaTEIbLHOTO
npoiiecca 1o JUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:

- yueOHbIe ayTUTOPHH ISl TIPOBENICHHSI 3aHATUH JIEKITMOHHOTO THIIA;

- yueOHble ayTUTOPHUHU ISl IPOBEJICHHSI TPAKTUYECKUX 3aHATUH (CEMUHAPOB);

- yueOHbIe ayTUTOPHH ISl TIPOBEICHHSI TPYIITOBBIX M WHAWBUYAIBHBIX KOHCYIbTAIINN;

- yueOHbIe ayJUTOPUH /7S TPOBEACHNUS TEKYIEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalui;

- OMEUICHHUS JJIsl CAMOCTOSITEITEHON pabOTHI;

- TMIOMEIIEHUS Ul XpaHEHHUs U MPO(PMIAKTHYECKOTO 00CTYKUBAaHHUS TEXHUYECKHX CPEICTB
00yJeHUsI.

ITomemienuss A CaMOCTOSATENBHOW pabOThl OOYYAIOMIMXCS OCHAIEHBl KOMIBIOTEPHOMH
TEXHUKOH C BO3MOYKHOCTBIO TOAKIIOUeHHs] K ceTu «VHTepHeT» M oOecredeHneM IoCTyma K
3IIEKTPOHHOM HH(pOopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOpP(BI):
HoteHT, k.¢p-M.H. . B. I'punés
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IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«Teopusi BeposiTHOCTEI»

DoH/I OLIEHOYHBIX CPEJICTB
JJIS1 IPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM ATTEeCTAIIUM CTY/IEeHTOB
o AUCHMILIHHE

1. Tunosbie KOHTPOJIbHBIC 3a/I1aHUA U UHBIC MaTCPHAJIbI,
HCIIOJBb3YEMbIE B IIPOLIECCE TEKYIIET0 KOHTPOJIA YCIIEBACEMOCTH

Tumnosble 3a1aHus 1)1 KOHTPOJILHOI pa6oThl Ne 1
1. Kaxnplil y3en 1enu BBIXOJAWT U3 CTPOSl B T€YEHHUE HEKOTOPOIro BpeMeHU t ¢ BEpOSTHOCTHIO (]
HE3aBHCUMO OT JIPYTHX y3JI0B. HaliTh BEPOSITHOCTD BBIXOAA U3 CTPOS CIAEAYIOIIEH LIENHU:

__Sigl_

2. bpocaroT gBe urpaibHble KOcTH. KakoBa BEpOATHOCTb, UTO CyMMa O4YKOB paBHa 97

3. B mara3zuH noctynuiau 25 OJUHAKOBBIX W3AEIUM, U3 HUX Toibko 15 m3penuit 1-ro 3aBona.
[Tponasen ciyuaiiHo orOupaet 5 uznenuii. KakoBa BeposSTHOCTb, YTO CPEIM HUX OKaXETCs POBHO 1
uzgenue 1-ro 3aBona?

1. Tpu crpenka NPOU3BOIAT 110 OJHOMY BBICTPENY B OJHY MU Ty € MHIIEHb. BeposTHOCTH
nonaJaHus MpyU OJTHOM BBICTpeNie st Kaxkaoro u3 crpenko — 0,8, 06, 0,7 coorBeTrcTBeHHO. KakoBa
BEPOSITHOCTH [IPOMaxa BTOPOI'O CTPEJIKa, €CIM B MUIIIEHHU OKa3ajach | mpobounHa?

2. B oxHOI mapTum nepBblii HTPOK BBIMTPBIBAET Y BTOPOTO ¢ BepossTHOCTHIO 0,6. UTo BeposiTHEE /17151
IEPBOT0 UI'POKA: BEIMIPATh Y BTOPOTO UTPOKA He OoJiee TpeX MapTHii U3 YEThIpeX WM HE MEHEee Tpex
napTui u3 nATu?

Tunosble 3aaHus I CAMOCTOATENbHOI padoThl Ne 1

1) B nmaptun u3 30 peraneit — 5 nedexTHbIX. V3 3TON mapTum ciydailHO BBIOMpPAIOTCS 3 JETAlH.
KakoBa BepOsSITHOCTB, UTO Cpell HUX OKaXyTCs TOJBKO 2 feTanu 6e3 nedekroB?

2) IIpousBoauTcsi OTHOBpEMEHHOE OpocaHHe 2-X HMIpajbHBIX KocTeil. KakoBa BeposSTHOCTH, 4TO
KOCTHU yMaayT TaK, YTO YUCJIO OYKOB HA KaKOU-TMOO KOCTH Oy/IeT KPaTHO YUCITY OUYKOB Ha JIPyroi?
3) CnyudaitHo BbIOMpaeTcs 5-3HauHOE HATypalbHOEe Yucio. KakoBa BEpOSITHOCTB, YTO €ro 3aluch
CUMMETpPUYHA OTHOCUTEIBHO CEPEIUHBI?

4) Ha otpe3ok anuHbl 1 ciiydailHO Opocaercst TOuka, JeNsi OTpe3oK Ha jaBe yactd. s 1roboro
BEIIECTBEHHOTO YMCJIAa X HAUTH BEPOSTHOCTH TOTO, JJTMHA MEHBIIIEH YacT He OoJbIe X7

5) Touka ciayuaitHo OpocaeTcst Ha KBajpar. KakoBa BEpOsITHOCTb, YTO OHA OKAXKETCS OJIMKE K TOUKE
MepEeCeUCHHUs IUaroHaiei, ueM K OIrKaiIiei oT Hee BepIInHe KBaapara?

Tunosble 3aaHus 11 CAMOCTOATENbHOI padoThl Ne 2

1. CrpaxoBas ¢pupma 3aximounia 250 10oroBopoB. BeposTHOCTH CTpaxoBOro ciydast Mo KaxaoMy B
TeueHue rojaa coctarBisieT 2%. Haiitu npuOimmkeHHOe 3HAaYeHHE BEPOSITHOCTH TOTO, YTO YHCIIO TAKUX
CJIyyaeB B TEKYIIIEM I'OJly COCTaBUT He Oosee 3.

2. CoBMeCTHOE pacrpe/ie/ieHHe IByMEPHOM ClydaiiHOW BelUuuHbI (X,h) 3a1aHo Tabmuiei:

h -1 0 1

X
O N
12 4 6

10



1 1 1 1

4 12 6
Haiitu 3ak0H pacrpeaeiieHusl Cay4aiiHOM BelnuduuHbl X+h u BeraucauTh COV(2X-3h,X+2h). Haiitu
YCIOBHOE pacrpeenenue X 1o h.

3) &, M — ciydYaiiHble BETWYMHBI C MATPUIIEH COBMECTHOTO pacrpesencHus. HailTu KOHCTaHTy c.
[Toctpouts T-1y pacnpenenenus mis c.B. z=M 1| & u naiittu Mz. Haiitu ko3 dunment koppensuuu
U TIOCTPOUTH ypaBHEHHE JIMHEHHOM perpeccuu 1 Ha &.

g [1 [2 3
\n

0 |0 [0 Jc
1 o1]o1]o0
2 |02]02]0

4. IINOTHOCTH paclpeesieHHs CIIy4aitHOM BEJIMYMHBI X UMEET BU/]I

C(x+1)?, xe[-12],
I L
O’ Xé[—l,Z].
Haittu C, pynxiumio pacrpenenenus Fx(X), P(x?<1), Mx.
5. Tlapa cnydaiineix BeawuuH X u h oOpasyer Touky (X ,h), paBHOMEpPHO pacrpeieICHHYIO B

TpeyrojibHuKe ¢ BepmmHamu B Toukax (0; 0), (1; 1), (1; —2). Haiitu nnoTHOCTH pacmpeneneHus X u

h; ko3 duiueHT KOppeIAIUK, ¥ MOCTPOUTh YpaBHEHHE JTHMHEHHON perpeccuu X 1mo h u h mo X.
2) Haiitu xapakTepuctuueckyto GpyHKIMIO 6MHOMUANbHOrO pacnpesenenus P{x =m}=C.'p"g" ™"
,m=0,1,...,n.

3) XapakTeprcTiHueckre GYHKIIMH HE3aBUCHMBIX C. B. X ¥ N paBHbI | 1(X) U j 2(X) COOTBETCTBEHHO.
Haiitu xap. pynkiuro c. B. z=12x-3h.

4) Ilycth amst ¢.B. X onpezaenacHbl MX=5 u Dx=6. [TocTpouTh TpH MEPBHIX UICHA PA3JIOKCHUSA Xap.
(GYHKIMH C.B. X B CTEIIEHHOM PSJI.

TunoBble 3a1aHNs 1JI KOHTPOJIbHOI padoThl Ne 2

(CnyuaiiHble poIIECChI.)

1) 3agan rpad cocrostuii nenu MapkoBa. HadanbHoe pacrpeesicHue BepOsSATHOCTEN (% ,% ,% , 0).

Haiitu pacnpenenenue BeposTHOCTEH Ul COCTOSIHUN CHCTEMBI II0CIIE IEPBOTO 1Iara.

L2 =
ML S

1
5 1
2 Ll
3

2) Jlana matpuria P mepexoTHbIX BEpOSITHOCTEH A1 11en MapkoBa 1 Ha4aJIbHOE p(o) pacnpeneneHue
BEPOSATHOCTEM JJIsI COCTOSIHUI LIETIH.

b
0 7% g
55 % 5
0040%
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Haiitu koucrantel c¢i. IlocTpouth rpad cocTosHUII choy4aiflHOTO mporecca. IIposecTn
Kjaccupukanuio cocrossHuid. Hailtu mMarematnueckoe oxuJaHHe BPEMEHH BBIXOJa U3 MHOXECTBA
HECYILIECTBEHHBIX COCTOSIHUNA. HalTu mpenenbHbple BEPOSITHOCTH JII MHOXKECTBA CYIIECTBEHHBIX
COCTOSIHUH LIETIH.

o= 1 2
p (3!0!3’0)

3) Yactuuma coBepumiaer ciaydaiHele OnyxgaHus M3 Toukn (O 1O TOYKaM  OTpe3Ka
-1£x£3 ¢ nenbiMu koopauHaTamu. M3 kax 1011 BHyTpEeHHEH TOUKU OTPE3Ka YacTULIA AETIAET EPEXO0.L

C BEPOSATHOCTBIO % Ha | eMHUILY BIIPABO U C BEPOSITHOCTHIO % Ha | exuHuiy BieBo. B Touke (-1)

HaXOJUTCS OTpaXKaroIMi 53KpaH, B Touke 3 — norjioujaromuii 3kpad. IloctpouTs Mmarpuiy
IIEPEXOJHBIX BEPOSATHOCTEH M HAWTH MATEMaTU4YECKOE OKUIAHME BPEMEHM [O MOIJIOLIEHUS
YaCTHULIBI.

4) Ha teneoHHYIO CTaHLIMIO NTOCTYNAET MOTOK 3asiBOK C UHTEHCUBHOCTBIO 3 3asBKM B MUH. CunTas
YKCJIO MOCTYNAOLUX 3asBOK IIyaCCOHOBCKMM CIIy4allHbIM ITPOLIECCOM, HAWTH BEPOSATHOCTD, YTO B
TE€YEHHUE 2-X MUH. HE IOCTYIIUT HU OJXHOM 3asBKH.

5) X(t)- cmemenre yacTuipl B OpOYHOBCKOM mporiecce ¢ kodddumuentom auddysuu 1. Ecmu
X(0)=0, To HailTH BEPOATHOCTH TOTO, YTO YACTHIIA BIIEPBBIC JOCTUTHET TOUKU 4 3a Bpemsl, OoJIbIlee
16-tm.

Tunosble 3a1aHusA A8 caMOCTOATeNbHON padoTrbl Ne 3 Ha Temy '"HaxoskaeHue oueHOK
HEM3BECTHBIX IMAapaMeTPOB paclnpeesieHusl, TOYEYHbIX U HMHTEPBAJBLHBIX, BbIOOPOUYHBII
KOI(QUIMEHT KOppeJsiliuk, IpPOoBepKa CcTAaTHCTHYecKUX rumnores" (Mamemamuueckasn
cmamucmuxa)
1. JImsa c.B. X moiiydeHa ciy4aiiHasi BBIOOpKA X1, X2, ... , X, . ONpeneauTs HECMEIIEHHOCTh U
COCTOSITENILHOCTH OLIEHKU MapaMeTrpa a=M X, onpeaeneHHoi ¢popmymnoit, a*=( x1+ x2)/2.
2. Tlo cmyuaiinou BeiOopke ( 3, 5,0, 4,7, 5, 6, 2, 3,4 ) HOCTpOUTH BEIOOPOUYHBIE OLICHKU JIJISI M.O. U
JUCTIEPCUU CITy4aliHOUM BeNWYMHBI (BBIOOPOYHOE CpeHEE U BBHIOOPOUHYIO JUCIEpPCHUI0). SIBIsStOTCS
JI1 OHM HECMEIIICHHBIMU?
3 HaiiTi METO10OM MOMEHTOB OIICHKH HEM3BECTHBIX [TapaMeTPOB, a U b paBHOMEpHO pacipeaeeHHO
Ha (a, b) cy4aiiHOl BETMYMHBI 1O CITYYaiHOM BBIOOPKE:

3,50,4,7,5,6,2,3,4.
4. CnyyaitHas BeM4YMHA X pacrpeseneHa HopMaibHo, pudeM S=3. [1ocTpouTh JOBEpUTENBHBII
uHTEepBa ¢ KodpduuueHTom aosepus 0,95 mis HEM3BECTHOIO MAaTEMaTHYECKOTO OXHJAHHS I10
CiIy4yaiiHO# BBIOOpKE, eciii 00BheM BHIOOPKH paBeH 36, a cpelHee 3HaueHHue paBHO 4,1.
5. Haiiti BbIOOpOUHBIA KO3(D(UIIMEHT KOPPEISALMHU, CeNaTh BBHIBOJ O CTENEHM JIMHEHHOHN CBA3M
Ha0JII0/Ta€MBIX CITy4allHBIX BEJIMYMH, IOCTPOUTH BHIOOPOUHOE ypaBHEHUE TMHEHHOU perpeccuu Y Ha
X 1o Ja”HHBIM 1n=5 HaOJIIOAEHUI

X 1 2 3 4 5

y 1,2 1,4 1,3 1,5 2
6. Ilpu yposne 3Haunmoctu 0,05 mpoBEpUTH TUIOTE3Y O HOPMAIBHOM pPACHpEeIeHUN CIy4aiiHON
BEJIMYMHBI, €CJIM U3BECTHBI DMIINPUYECKHE U TEOPETUUECKHE BEPOSTHOCTH INOMAJAHUS CIy4alHON
BEJIMYMHBI B KOKIBIA U3 Si HEMEPECEKAIOINXCS WHTEPBAIOB, COCTABIISIONINX pa30UeHHE 00JIacTh
3HAYECHUH CIIy4aliHOW BEJIMYUHBI:

nin 4 15 10 44 7 13 6

npi 3 19 12 34 16 11 5

2. Cnmcok BONpoCcoB U (WJIH) 3aJaHUi /I IPOBeIeHUs MPOMEKYTOUHOI aTTecTalun

TecroBoe 3a1anne
1. dopmyna 6bunoma HeroToHa!

1) (X+Y)"=Yk=1...n XKy
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[Tycte W- nuckpeTHOE MHOXKECTBO JIEMEHTapHBIX cOObITUI. UTO Ha3bIBaeTcs, COObITHEM?
Bapuantsl 0TBETOB:

1)JTro6oii amementT maOKecTBa W

2)JIro60e moamMHOKeCcTBO MHOKecTBa W

3) CobbITHEM HA3BIBAETCS TO, YTO MPOUCXOAUT CITYHaHHO.

. YCTaHOBHUTh COOTBETCTBHUE JJIsL MOHATHH

1) HecoBMeCTHBIE COOBITHS,

2) HEBO3MOKHOE COOBITHE,

3) nocToBepHOE COOBITHE

UX CBOMCTBaM:

a) P(A)=0

0) P(A)=1

B) P(AB)=0

Knaccuueckoe onpeneneHne BEpOSTHOCTH (J1s1 KOHEYHOTO MHOKECTBA AJIIEMEHTAPHBIX
CcOOBITHIA).

BapuanTsl OTBETOB:

6razonp
1) P(A)y=
Nscex
2)P(Ay= ——;
bnazonp
onazonp
3) P(A)=
Necex ~ Yenazonp

DopMyIIbI CIOKECHUS U YMHOXKCHHS BEPOSITHOCTEH C YCIIOBUSIMH BBITIOJTHCHUS:

BapuanTsl OTBETOB:

1) P(A + B) = P(A)+P(B) s HecoBMecTHBIX coObiTHit, P(AB)= P(A)P(B) miis He3aBUCHMBIX
COOBITHI;

2) P(A + B) = P(A)+P(B) mis HezaBucumbix coobituii, P(AB)= P(A)P(B) a1st HECOBMECTHBIX
COOBITHI;

3) P(A+B)= P(A)+P(B) mns mo6bix coowrtuii, P(AB)= P(A)P(B) mist m00bIX COOBITHIA.
CpaBHHTE BepOsTHOCTH coObITHii A 1 B, eci AIB. BapuaHTbI 0TBETOB:

1) P(A)>P(B)

2) P(A)<P(B)

3) P(A) <P(B).

. AxcuoMaruueckoe ompenereHue BeposTHocTH P mns  auckperHoro wmHoxkectBa W
DIIEMEHTAPHBIX COOBITHI

BapuanTsl 0TBETOB:

1) P( Q)=1; nnst mro60ro codbitus P(A)>0; mis  J1r00bIX  HEMEPECEKAIOIUXCs  COOBITHI
A1, A2 =>P(A1+A2)= P(A1)+P(A2)

2) P(2)=0; nuis mo6oro cooObitust P(A)>0; st m00BIX  HENEPeCeKaroUXCsl  COOBITHI
A1, A2 =>P(A1+A2)= P(A1)+P(A2)

3) P( Q)=1; nns moboro codbitus P(A) )>0; mist mr00bix coobiTuii A1, A2 => P(A1 +A2)=
P(A1)+P(A2)

[TonHast rpyrimna HECOBMECTHBIX COOBITHIA

BapuaHTbl OTBETOB:

1) coObrTHst A1, A2, ..., An00Opa3yror nrHc, ecimu P(A1 +Ax+ ...+ An)=1;

2) coobiTus A1, A2, ..., An 00pa3yroT nruc, ecmu A1 +Ax+ ...+ An= Q u Bce coObITHS
MIOTIAPHO HE TIEPECEKAIOTCS,
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10.

11.

12.

3) coObitust A1, A2, ..., An 00pa3yroT NTHC, €CJIA BCE COOBITHUS TOMAPHO HE TIEPECEKAIOTCS.
VYcioBHast BEpOATHOCTh

Bapuantsl 0TBETOB:

1) ycnoBHast BepOSITHOCTh COOBITHSI A TIpH yclIoBUU coObITUA B onpenensercs hopmynoit
P(A)/P(B) npu ycnosuu P(B)>0$

2) ycnoBHasi BEpOSITHOCTh COOBITHSI A TpH yciioBUuU coObiTUs B onpenensercs hopmynoit
P(AB)/P(B) npu ycnosuu P(B)>0;

3) ycioBHas BEPOATHOCTh COOBITHS A MpHU yCIIOBUM cOOBITHSI B onpenensiercs hopmyroit
P(A)/P(A+B) nipu ycnosuu P(A+B)>0.

Y CTaHOBUTH COOTBETCTBUE OHATHUH:

1) HezaBucuMocTh cOOBITHI

2) ®opmysa OJHON BEPOSITHOCTH,

3) ®opmyisl baiieca

— dopMynaM, UX MPEICTABISIOIINM:

®opmyna bepHym 11 BeposTHOCTH K- yrcia ycrexoB B N HE3aBUCHMBIX UCITBITAHUSIX
cxemsbl bepryum

BapuaHTbl OTBETOB:

1) Pa(K)= Cn p(1-p)™

2) Pn(K)=p“(1-p)™;

U3 ypHbI, B KOTOpOii 3 6em. u 7 uep. mapoB, ciydyailHo BeIOMparoT 2 mapa. Haiitu
BEPOSITHOCTb, UTO IIAPhI PA3HOTO IIBETA.

BapuaHnTtsl 0TBETOB:

1) 7/15;

2) 7/30;

3) 21/100.
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«Teopus BeposiTHOCTEI»

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIA CTYACHTOB 110 OCBOCHHIO JTHCHUIIJINHBI

OcHoBHOW (opMmoOli H3NMOKEHHs] y4eOHOro Marepuasnia mo guciuiumbe «Teopus
BEPOATHOCTEH» ABIAIOTCS JeKIUH. [lo OONBIIMHCTBY TeM MpPenyCMOTPEHBbI MPAKTUYECKUE
3aHATHUSA, Ha KOTOPBIX MPOUCXOAUT 3aKPCIUICHUEC JICKIUOHHOTO MaT€pHrajia MyTeM IPUMCHCHUA €0
K KOHKPETHBIM 3a/ladyaM M OTpabOTKa HaBBIKOB PaOOTHI MO MPUMEHEHHUIO Pa3IHYHBIX TEOPEM
TEOPUU BEPOATHOCTEH.

Jljis ycrenmHoro OCBOCHUS AUCHUIIMHBI OUYEHb BAXKHO PELIEHUE JTOCTATOYHO OOJIBIIOrO
KOJIMYCCTBA 3a/la4 KaK B ayAUTOPUHU, TAK U CAMOCTOATCIIbHO B KAa4YCCTBC JOMAIIHUX 3aHaHHﬁ.
[Ipumepsl pemieHus 3anad  pa3OuparoTcss Ha JEKUUAX M TMPAKTUYECKUX 3aHITUAX, IPU
H€O6XOI[I/IMOCTI/I o Hauboee TPYAHBIM TEMaM MNPOBOLATCA HOIOJHUTCIIbHBIC KOHCYJIbTAllUU.
Jns perenust Bcex 3a7ad HEOOXOAMMO 3HATh M MOHUMATH JIGKIIMOHHBIA Matepual. [loatomy B
IIpOLIECCE M3YYECHMS JUCLUIUIMHBI PEKOMEHAYETCS PpETyJIpHOE IOBTOPEHHME IIPOWUIEHHOIO
JICKIIMOHHOTO MaTepuaina. MaTepuai, 3aKOHCIIEKTUPOBAHHBIA Ha JIEKIHAX, HEOOXOAUMO J0Ma
emie pa3 mpopabaTeiBaTh U MPU HEOOXOTUMOCTH JIOTIONHATH WH(OpMANUEH, MOJYyICHHOW Ha
KOHCYJIbTAIHMX, TPAKTHUECKUX 3aHATUSAX WU U3 YUeOHOI TUTEpaTyphIL.

Bomnrsroe BHUManne JOJIDKHO OBITH YACJICHO BBITTOJIHCHUIO I[OMaHIHeﬁ pa6OTI)I. B xauectBe
3aJJaHUM I CaMOCTOSITENIbHOM paboThl IoMa CTy/I€HTaM MpejlaraloTcs 3a1ayi, aHaJOTUYHbIE
pa306paHHI)IM Ha JICKOUAX U MPAKTUYCCKUX 3aHATUAX HWJIIM HECMHOI'O Oonee CJIOKHBIC, KOTOPBIC
ABIIAIOTCS PE3YIbTATOM OO0BEIMHEHHSI HECKOJIBKUX 0a30BbIX 3aa4.

JUis mpoBEepKHM M KOHTPOJS YCBOEHMsSI Marepuaja B Te€UeHHE OOydeHMs IpH cade
CaMOCTOSITENbHBIX paboT MpernoaaBaTesb 3aaeT BOIPOCHI, MO3BOJISIONINE BHIICHUTh TOHUMaHUE
Mmarepuaia. Taxke MpoBOASTCS KOHCYAbTAUHU (IIPU HEOOXOIUMOCTH) 1O paz0bopy 3ajaHuil Juis
CaMOCTOSITENIbHOM paboThI, KOTOPBIE BHI3BAIIU 3aTPYAHECHHUS.

B koHue 5 cemecTtpa CTyIEHTBI CHAIOT 3ayeT, a B KOHIE 6-ro - 3K3aMeH. DK3aMeH
MPUHUMAETCS TI0 dK3aMEHAI[MOHHBIM OUleTaM, KaKIbld U3 KOTOPBIX BKIIOYAET TEOPETUUYECKHE
BOIIPOCHI U 3aJja4u. Ha CaMOCTOATCIIBHYIO IMOATOTOBKY K 3K3aMCHY BBIACIIACTCS 3 AHA, BO BpEeMs
MOATOTOBKHU K 3K3aMEHY MPEAYCMOTpPEHA TPYIIOBAsk KOHCYJIbTALUS.
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