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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:
-aKCHOMATHUKY ¥ OCHOBHBIC ITOHSTHUS 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

O6namaer 0a30BBIMU
3HAHWSIMU, TTOJTyYCHHBIMHU B
o0nacTH MaTeMaTUIECKUX
1 (M) €CTECTBEHHBIX
HayK

H-OIIK-1.2

YMeeT UCIoib30BaTh X B
npohecCUOHATBHOMN
JIeSITeIIbHOCTH
N-OIIK-1.3

HMeeT HaBBIKH BBHIOOpA
METOIOB PEIICHHS 3aa4
podeCCHOHATTEHOM
JISSATEIILHOCTH Ha OCHOBE
TEOPETUUYECKUX 3HAHUM

BEPOATHOCTEH;

-OCHOBHBIE ITPaBWJIa BEIYUCIICHUS BEPOATHOCTEN
COOBITHI, KITACCHYECKHE BEPOSITHOCTHBIE CXEMBI
(Mozmenn);

-OCHOBHBIE YHCIIOBbIE U (DYHKI[MOHAJIbHBIE
XapaKTEPUCTUKU PaCTIPEACIICHUN CITy4ailHbIX
BEJIMYUH U UX CBOMCTBA;

-TIOHATHSI CXOJUMOCTH CITy4aliHBIX BETUYUH U
KJIACCYECKHUE TIPEACIbHBIE TEOPEMBI TEOPHUU
BEPOSITHOCTEH;

-OCHOBHBIE TEOPETUKO-BEPOATHOCTHBIE U
CTaTUCTUYECKHE PACTIPENCICHNS U UX CBOWCTBA;
-OCHOBHBIE HEPABEHCTBA TEOPUH BEPOSITHOCTEH;
-OCHOBHBI€ MTOHATHS TEOPUH CITyUYaHbIX
MIPOLIECCOB, CBOMCTBA MapKOBCKHX IPOLIECCOB, B
TOM YHCJIE CBOMCTBA ITyaCCOHOBCKOTO U
BHHEPOBCKOT'O MPOIIECCOB;

-[IOCTAaHOBKY 33/1a4 M OCHOBHBIE [TOHATHSA
MaTEMaTHYECKOW CTaTUCTUKH;

-METO/1 TOUYEYHOTO OLIEHUBAHUS OIICHOK
MapaMeTPOB paclpeeIeHNN, CBOMCTBA OLIEHOK;
-METOJl HHTEPBAIbHOIO OLICHUBAHU
napaMeTpoOB PacpereneHui, ClIocoObl
MOCTPOEHUS TOBEPUTENIBHBIX HHTEPBAJIOB B
CTaHJAPTHBIX CTATHCTUYECKHUX MOJCIAX;
-OCHOBHBIE MTOHATHSI 1 METOJBI TPOBEPKU
CTaTHUCTUYECKUX TUIIOTE3;

-OCHOBHbI€ MTOHATHSA U METObI CTATUCTHYECKOM
TEOPUH TPUHATHS PEIICHUN.

Ymers:

-aHaJIU3UPOBATh KOHKPETHBIE PUKJIaIHbIE
3a[la4M Ha IIpeAMET BO3MOKHOCTH IPUMEHEHHS
TEOPETUKO-BEPOATHOCTHBIX M CTATUCTHYECKUX
METOJIOB JUIS UX PEIICHUS;

-CTPOUTH TEOPETUKO-BEPOSITHOCTHBIE U
CTaTUCTUYECKHE MOJIEIN 3a/1a4 U SIBJICHUN
MPAKTHYECKOTO XapaKTepa Mo CIeUaIbHOCTH;
-IPUMEHSTH CTaHIapPTHHIE BEPOATHOCTHBIE U
CTaTUCTUYECKHE METO/IBI U MOJENIN K PELICHUIO
THTIOBBIX TEOPETUKO-BEPOSTHOCTHBIX U
CTaTHCTUYECKHUX 3aJ[ay;

-[10JIb30BATHCS PACUETHBIMU (POPMYIIaMH,
Tabimuamu, rpadhuKkaMu Ipy pelieHIH
BEPOATHOCTHBIX M CTATUCTUYECKUX 3aj[ad.
JUTEPATYPOH C LIEJIO TOIY4YEeHHUS HOBBIX
3HAHUM 10 TEOPUU BEPOSITHOCTEN U
MAaTE€MaTHYECKON CTaTUCTHKE

YHI/IBepcaJIBHI)Ie KOMIECTCHIIUH

YK-1

Crioco0eH oCyIIeCTBISATh
IIOUCK, KpUTUUECKUI
aHaJIN3 U CUHTE3
nHPOPMALUH, TPUMEHSATh
CHUCTEMHBIM MOAX0[ I
pElIeHNs TOCTaBICHHBIX
3a1a4

HU-YK-1.1

3HaeT NpUHIUIBI cO0pa,
oT6opa u 0600IICHIS
HHpOpMAIUH

HU-YK-1.3

Nmeet mpakTUyecKuid ONbIT
paboTEHI C
MHGOPMAITUOHHBIMH
HCTOYHUKAMU, OIBIT

Baagetn:

- HaBBIKaMU HAYYHOTO HCCIICIOBaHMUSI C
MIPUMEHEHHUEM BEPOSITHOCTHO-CTATUCTHICCKUX
METOIOB;

- HaBBIKAMU MTOUCKA HAYYHOH MH(OpMAauu B
OuOIMOTEKaX U UHTEPHETE;

- OTIBITOM PabOTHI C pedepaTUBHOH,
CIIPAaBOYHOM, IEPUOAUYECKON U
MOHOTpahUIECKON JIUTEPATYPOH C IEITBI0




HAY4YHOTI'O IMMOUCKA,
CO31aHns HAYYHBIX TEKCTOB

MOJIYYCHHSI HOBBIX 3HAHUH TI0 TEOPUU
BEPOATHOCTEN U MATEMAaTUYECKON CTaTUCTHUKE;
HaBLIKAMH HCIIOJIb30BaHUA OUOINOTEK
MPUKIATHBIX TPOTPaMM IS PEIICHUS
TIPUKIIATHBIX BEPOSATHOCTHBIX M CTATHCTHICCKUX
3a/1a4 C NCIOIb30BaHUEM KOMITHIOTEPA.

4. O0beM, CTPYKTYPA U co/ieprKaHue THCHUTITHHBI

OO6mmast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISIET 8 3a4eTHBIX enuHuIl, 288 akaJl. 4acoB.

n/n

Tembl (pa3aenbl)
AUCHUTIMHBI,
HX co/iep:KaHue

Cemectp

Buabl yueOHbIX 3aHSTHIA,
BKJIIOYAS] CAMOCTOSITEIbHYIO
padoTy CTYJAEHTOB,

U UX TPYI10€MKOCTh
(B akaieMHUYEeCKHX Yacax)

KonTakTHas pabdora

JICKIHH
NPaKTHYECKUE
nmabopaTopHbIe
KOHCYJIbTallu{

aTTeCTAIlMOHHBIC

UCIIBITAHUS
CaMOCTOSITEIbHAS
pabora

DopMbI TEKYILIEr0
KOHTPOJISI YCIIeBAEMOCTH

DopmMa NPOMEKYTOYHOM
aTTecTalNu
(no cemecmpam)

Pazpnen 1. Teopus
BeposiTHocTeil. [lonsTue
BEPOSITHOCTH. Anredpa
cOOBITHIA.

[onsiTre cirydaliHOTO COOBITHS
U €r0 BEPOSITHOCTH.
Kinaccuueckast BeposiTHOCTHAsI
MOJEINb JJIsl CITydast
PaBHOBO3MOKHBIX UCXO/IOB.
[TpunoxxeHus KOMOWHATOPUKH
B TEOPHUU BEPOSITHOCTEM.

I'eomeTpryeckas BEpOSITHOCTD.
3anaya broddona. [Toustue o
meronax Monte-Kapio.

Oneparuu HaJL COOBITUSIMH.
Teopema cnoxenusa. Popmyiia
BKJIFOUCHUS U UCKJIFOUCHUS. S-
anredpa. bopenesckue
MHOXECTBA. AKCHOMaTHKa
Kommoroposa. CBoiicTBa
BEPOSATHOCTHOM MEpBHL.

HenpeprIBHOCTH BEpOSITHOCTH.
TeopeMbl KOHCTPYKLIMU U
PEKOHCTPYKIIHMH.




YcnoBHast BEpOATHOCTD.
TeopeMa yMHOXKEHHUS.
He3aBucuMocTh COOBITHIA.
dopMyIia OTHOU
BeposiTHOCTH. PopMyna
Baiieca.

Cxema He3aBHCHMBIX
UcHbITaHUN bepHymn.
Hawnboiee BeposTHOE YHCITO
ycnexoB. [lomnHoMuamsHas
cxema.

IIpenenbHble TEOPEMBL
Myaspa-Jlannaca u Ilyaccona.
ITpunoxenus k
MaTeMaTHYECKOW CTATHCTHKE.

Kontponphas pabora 1

Pasnen 2. Teopus
BeposiTHOcTel. CiryyaiiHble
BeJIMYHUHBI.

Crydaiinas BeTUYMHA U €€
pacnpenenenve. DyHKUus
pacnpenenenus. JuckpeTHbe U
HETPEepBIBHBIE PacTIpeICTICHHS.
CuHTYyIIIpHBIE paclpeaeIeHusl.
[InoTHOCTB pacnpeneneHus

OCHOBHBIE YHCIOBBIE
XapaKTEPUCTUKH CIIy4ailHbIX
BEJIMYMH (MaTeMaTHUeCKOe
O’KHMJIaHUE, TUCTIEePCHs,
MOMEHTBI BBICHIUX MOPSIIKOB,
ACHMMETPHSI, IKCIIECC).

10

OCHOBHbIE TUCKPETHBIE
pacnpe/ieNieHHs U UX CBOMCTBA
(bmHOMHATBHOE,
MyacCOHOBCKOE,
reOMETPUUYECKOE)

11

OCHOBHBIE HENTPEPHIBHBIE
pacnpeiesieHHs U X CBOMCTBa
(paBHOMEpHOE, TIOKa3aTeNbHOE,
HOPMAJIBHOE)

12

OYHKIUS OT CIy4yalHOI
BEJTMYHHBI.

13

MHoroMepHsl€e ciyyaiHble
BennurHbl. COBMECTHOE U
YacTHbIE paclpeieseHHs.
CoBmMmecTHas TabnmIla,
(YHKLUS U TUIOTHOCTh
pacnpezeneHusl.
HesaBucumocTs citydaiiHbIX
BEJIMYMH.

14

Pacnipenenenns cymMmsl,
Pa3HOCTH, IPOU3BEACHUS U
YaCTHOTO HE3aBHUCHMBIX
CIIy4ailHbIX BEJIMYMH.
[Tpumepsl.




15

Hepasenctpa Komu-
bynsaxorckoro (IlIBapria),
YeObimésa. MaTemaTndyeckoe
oxkunanue. CBsi3b C
nHTerpanom Jledera.

CamocrosrenbHas padora 1

0,5

33,5

IK3aMCH

Hroro 3a 5 cemectp
144 yaca

32

32

10

0,5

69,5

16

Mepa nuHeiHoM 3aBUCUMOCTH
CITy9aillHBIX BEJIHYHH,
cBoiicTBa. MHOromMepHoe
HOpPMAaJIbHOE pachpezesieHue.
JIuneitHas perpeccusi.

17

VYcnoBHbIe pacnpeaeacHus 1
YCIIOBHBIE MaTeMaTHIeCKHe
oXxuganus (OHOU CITydaifHON
BEJIMYMHEI [0 JPYTON).

18

[MpousBoasmas GyHKIHS,
CBOICTBA.
XapakTepucTuieckas
¢ynkuus. CoiicTBa

19

Paznuunble BUABI CXOJAMMOCTH
CIIy4yailHbIX
TOCJIEIOBATEILHOCTEH, NX
B3aUMOCBS3b. 3aKOH OOJIBIIMX
yucen. LleHTpanbHas
TpeiebHAas TEOpeEMa.

CamocTosiTenpHas padora 2

Pa3nen 3. IlousaiTue
CJIy4aifHOro mpoiecca.

20

OCHOBHBIE MTOHSTUSL.
MapxkoBckue nenu. [Ipouecchbl
C HeTIPEPbIBHBIM BPEMEHEM:
IMyaCCOHOBCKUM U
BUHEPOBCKHIA.

KonrtponbHas pabora 2

Pa3nen 4. MaremaTnueckas
CTAaTHCTHKA.

21

3amayn MaTeEMaTHUECKON
CTaTUCTHUKU. DMIIUPUIECKast
(GyHKLUS pacTipe/ieieHusl.
I'ucrorpamma. Ilonurox
4acToT.

22

O1eHKH HEM3BECTHBIX
rapaMeTpoB pacupeeacHus.
HecmeménaocTs,
COCTOSITENTFHOCT,

3¢ (HEeKTUBHOCTD
CTaTUCTHUYECKUX OI[CHOK
HEU3BECTHBIX NAPAMETPOB
pactpenenenus. HepaBeHCTBO
Pao-Kpamepa. IIpumepsl.

23

Br16opounslie orieHKH
MaTeMaTHYECKOT0 0KHIaHMs,
Jaucrepcu. MeTo bl
IIOJIy4EHUS! OLIEHOK. MeTo
MOMEHTOB. MeTron




MaKCHMaJIbHOTO
MIPaBIOTION00NS

[locTpoenne noBepUTETHHBIX
WHTEPBAJIOB ISl OI[CHKH
MapaMeTpoB Ha IpUMepe
OMHOMHAIIEHOTO
pacnpenenenus. [loctpoenue
JIOBEPUTEIILHBIX MHTCPBAJIOB
JUTSL OTICHKH TTapaMeTpOB
HOPMAJTBHOTO PacIpeesIeHus:
a) JUTsl MATEMaTHYECKOTO
OKUIAHHA B CIIydae N3BECTHOU
TUCTIEpCH; 0) s
MaTEeMaTHYECKOTO OKUIaHUS B
CJly4yae HEM3BECTHOMN
TUCTIEPCHUH; B) TSI AUCIIEPCHUN
Y CPETHEKBAAPATHIHOTO
OTKJIOHEHHA S.

24

[IpoBepka cTaTHCTHYECKHUX
runotes. [IpoBepka
HE3aBUCHMOCTH CIy4aiHbIX
BennyuH. OTHOPOJHOCTD
25 |cmy4aiiHBIX BEIOOPOK. 6| 4 4 1 8 |CamocrosTensHas pabora 3
Kpurepuii c2 . Ommbku 1-ro u
2-ro pona.

Kpurepuit Bunkokcona.
HApyrue xpurepun

2 | 0,5] 335 |pk3ameH
Hroro 3a 6 cemecTp 32 | 32 10 | 0,5 | 69,5
144 gyaca

HUTOI'O 64 | 64 20 | 1 | 139

Copnep:kaHue pa3aesioB TUCHUILUIHHBI:

Pa3nes 1. Teopusi BepositHocTeii. [IonsiTHe BeposiTHOCTH. AsreGpa coObITHIA.

1. Ilondarue ciydaiiHOTo cOOBITUSL M €r0 BeposiTHOCTH. Kilaccuueckasi BEpOSITHOCTHAST MOJIENb IS
cilydyasi paBHOBO3MOXKHBIX MCX0J0B. [Ipninoxkenns KoOMOMHATOPUKN B TEOPUHU BEPOSITHOCTEH.

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

3. Onepauuu Haj coObITHSAMH. Teopema cioxeHus. PopMmyna BKIIOYEHHMS M HCKIIOYEHHS. S-
anredpa. bopenesckue mHoxkecTBa. AkcroMatuka Konmoroposa. CBolicTBa BEpOSATHOCTHON MEpHI.
4. HenpepbIBHOCTb BEPOSATHOCTH. TeopeMbl KOHCTPYKLIUU M PEKOHCTPYKIMH.

5. YcnoBHast BeposTHOCTb. Teopema ymHokeHusi. HezaBucumocts coObiTuit. dopmyna moJHON
BeposiTHOCTH. Dopmyna baiieca. @opMyra MOJIHON BEPOATHOCTHU ISl YCIOBHBIX BEPOSTHOCTEM.

6. Cxema He3aBUCHMBIX HWcCObITaHUA bepuymm. Haumbonee BeposTHOE YHCIO —YCHEXOB.
[TonmnHOMMaNbHAs cXeMa.

7. llpenenbubie Teopembl Myaspa-Jlamiaca u Ilyaccona. [lpwiokeHus k MaTeMaTHuecKoi
CTaTHCTHUKE.

Pa3znea 2. Teopusi BeposiTHOcTei. CiiyyaiiHble BeJTMYMHBI.

8. CnyuaiiHass BenuuuMHa W ee pachpeneneHue. @DyHKIUS pacnpeneneHus. JluckperHsle H
HenpepbIBHbIE pacnpenenenus. CUHTyasipHble paciipeneieHus. [ImoTHocTh pacnpeenenus

9. OCHOBHBIE YHCIIOBBIE XAapaKTEPUCTHKH CIyYalHBIX BEJIWYMH (MaTeMaTUYeCKOe OKUIAHUE,
JUCTIEPCHUsl, MOMEHTHI BBICIIUX MOPSAKOB, ACUMMETPHUSL, IKCLIECC).

10. OcHoBHBIE AMCKpPETHBIE pacHpeAesieHHs M HMX CBOWcTBa (OMHOMHAIBbHOE, MyacCOHOBCKOE,
F€OMETPHUECKOE)



11. OcHoBHBIE HENpEPBIBHBIE PACHpPEEICHHUS M UX CBOMICTBa (paBHOMEpPHOE, IOKa3aTENIbHOE,
HOPMAaJIbHOE)

12. ®yHKIMSA OT Cay4aliHON BEITUYHHEI.

13. MHoromepHble ciaydaiinble BenuurHbl. COBMECTHOE U YacTHbIE pacnpeneneHus. CoBMecTHas
(GyHKLMS ¥ IITIOTHOCTH pacnpenenenus. He3aBucuMOCTh ClydailHBIX BETMYHH.

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

15. HepasenctBa Komm-bynskosckoro (IlIBapua) m UeObiméBa. MaremaTndeckoe OKHAHUE.
Ces3b 1 uHTErpasiom Jlebera.

16. Mepa nuHEHHOW 3aBUCHMOCTH CIIYYallHBIX BEJIWYHMH, CBOWcTBa. JIuHelHas perpeccusi.
MHoromepHoe HopMallbHOE pacrpeneneHue. CBsA3b HE3aBUCUMOCTH U HEKOPPEIUPYEMOCTHU
CIIy4aiHbIX BEJINYMH.

17. VYcnoBHble pacnpeleieHHUs] M YCIOBHbIE MaTeMaTHMUECKHUE OXXHMJIaHUA (OIHOM cilydaiiHOM
BEJIMYMHBI 110 IPYTOil).

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

19. Pasnuunble BUABI CXOAMMOCTU CIY4YaWHBIX IOCIEIOBATEIbHOCTEH, UX B3aUMOCBA3b. 3aKOH
Oonpmux uncen (tTeopemsl Yebbimesa u bepHyin), yCuIeHHBIA 3aKOH OOJBININX YHcen (TeopeMa
Konmoroposa), nenTpanbHas npeaenbHas Teopema (Jlunnedepra-Jlesu, JisnyHosa).

Pa3nen 3. [lonsiTue ciyyaiiHOro npoiuecca.

20. OcHoBHble noHATH: Cily4aiiHble IPOLECChl, OCHOBHBIE TOHSTHS, OCHOBHbIE ()YHKIIMOHAJIbHBIE
xapakrepucTuku. Kiaccupukanus ciydaifHbIX MPOIECCOB HA OCHOBE B3aUMHBIX KOPPEISIIMOHHBIX
CBOICTB CEUEHUN: C HE3aBUCUMbBIMU IIPUPALLICHUSIMH, CTALlMOHAPHBIE, CTOXaCTUYECKH HETIPEPHIBHBIE,
MapkoBckue. Llenn Mapkoa: Koneunbsie ogqnopoanbsie nenu Mapkosa. [lepexoiHbie BEpOSATHOCTH.
VpaBuenust Konmoroposa-Uenmena. Ilpocreiimas kiaccudukanus COCTOSIHMM KOHEYHOM Lenu
MapkoBa. CramumoHapHoe pacmpenelieHne 1end MapkoBa. Jproamyeckoe ((PpuHAIBHOE)
pacnpezeneHue. Jproauyeckas TeopeMa Ui KOHeuHbIX neneil Mapkosa. MapKOBCKHE ITPOLIECCH C
HENPEpPBhIBHBIM BpEMEHEM. MapKOBCKHI OAHOPOAHBIA MPOLECC C HENPEPBIBHBIM BPEMEHEM U
JUCKPETHBIM MHOXXECTBOM cocTosiHUM. IlepexonHble BeposATHOCTHblE (YHKIMU. YpaBHEHHUS
Konmoroposa-Uenmena. MHTeHCHMBHOCTH Tiepexoa0B. HempepblBHOCTE B Au(QepeHIHPYEMOCTh
NEPEeXOAHbIX BEPOSTHOCTHBIX (YyHKUUH. CHcTeMbl NpSMBIX M 00paTHBIX AuddepeHInanbHbIX
ypaBHeHus KonmMoroposa, u ux pemnienue. CTaliioHapHOE pacipe/ielieHne U CUCTeMa ypaBHEHUH 11
ero otbickanus. [lyaccoHoBckmit ciyuaiiHblil poliece (MpocTeiunii MOTOK OJHOPOIHBIX COOBITHH):
IlyaccoHOBCKMIT ~CilydallHBIA MPOLECC, €ro MapKOBOCTb, OAHOPOJHOCTh, CTOXacCTUYECKas
HENPEpPbIBHOCTb, U KOHCEPBATUBHOCTB. [IpocTeiinii MOTOK OJHOPOJIHBIX COOBITHM, €ro CBS3b C
IIyacCOHOBCKUM IpolieccoM. Pacmpesenenne MHTEPBaJIOB MEXAY MOMEHTaMU CMEHBI COCTOSHUMN
IIyaCCOHOBCKOT0 ITporecca. BUHEpOBCKUil ciaydallHbIN ITpoliecc: BUHEpOBCKUH ciydaliHBIN IIPOLIECC,
€ro MapKOBOCTb, OJHOPOJHOCTb U CTOXACTHUYECKas HenpepblBHOCTh. (CBOMCTBAa TpPaeKTOPUM.
bpoyHoBckoe gBmxkeHue. CraHmapTHBII BUHEPOBCKMHM mpouecc. IlpuHunmn  orpakeHus.
Pacripenenenrie OCHOBHBIX (PYHKIIMOHAJIOB CTaHAAPTHOTO BHHEPOBCKOIO MpoIlecca: MOMEHTa
NIEPBOrO JOCTHKEHUS 3aJaHHOIO YPOBHS; MaKCHMyMa TPA€KTOPUM Ha OTPE3KE; MEPBOIO MOMEHTA
JOCTHKEHHUSI MaKCUMyMa (3aKOH apKCHHYCA).

Pasznen 4. MaTeMaTniecKasi CTATHCTHKA.

21. 3amauym  MaTeMaTHYeCKOW  CTATUCTHKH. OMIHpUYecKas  (QYHKIUS  pacipee/ICHUs.
I'ucrorpamma. Ilonuron yacror.

22. OneHKM HEW3BECTHBIX IApaMeTPOB paclpeneneHus. HecMemeHHOCTh, COCTOSTENBHOCTS,
3P PEKTUBHOCTh CTATUCTUYECKUX OIICHOK HEU3BECTHBIX MapaMeTpoB pacipenenenusi. HepaBeHCTBO
Pao-Kpawmepa. IIpumepsr .

23. BpIOOpouHBIE OLIEHKM MaTeMaTHYECKOTO OXKUIAHUA, AUCTIEPCUU. MeTOo bl MOJTyUYEeHHUs OLICHOK.
Metoa MOMEHTOB. MeTo1 MaKCUMaTbHOTO TIPABAOTION00HUS

24. TloctpoeHHe JOBEPHUTEIbHBIX HHTEPBAIOB Ui OIEHKM IapaMeTpoB Ha IpuMepe
OuMHOMHUANIBHOrO pachpeneneHus. llocTpoeHue JOBEpUTENbHBIX HMHTEPBAJIOB JJII  OLEHKU
napaMeTpoB HOPMAJIBHOI'O pacIlipe/IeIeHus B CIyvasX : a) JUIsl MAaTeMaTHYECKOTO OXKHJIaHH B CIydae



U3BECTHOM qucnepcuy; 0) /Ui MaTeMaTHYeCKOro OXKHJIAHUS B clydae HEM3BECTHOM JUCIEPCUH; B)
JUISl AUCTIEPCUU U CPEAHEKBAIPATUIHOTO OTKJIIOHEHHS S.

25. 3ajgaua MPOBEPKH CTAaTHCTUYECKUX THmoTe3. lIpocTteie M cioxkHble TrUnoTessl. Kputepuu
npoBepku runote3. Kpurnueckas o6macts. Omulku 1-ro U 2-ro poJoB MpU MPOBEPKE TUIOTE3.
YpoBeHb 3HAYMMOCTH M MOIIHOCTh KpuTepus. Hambonmee MoOUIHBIE M paBHOMEPHO Hamboiee
MouHbd Kputepuil. Jlemma Heitmana-Ilupcona. Ilpumenenune nemmbl Heitmana-Ilupcona nns
MOCTPOCHHS HanOoJIee MOIHOTO KPUTEPHUSI MPOBEPKH MPOCTHIX TUIIOTE3 OTHOCHTEIBHO 3HAYECHUH
apaMeTpoB HOPMaJIbHOrO pactpezaeineHus. [IpoBepka CIOXKHBIX THUIIOTE3 O IapaMerpax
HOpMaslbHOIro pacrpenaencHus. [IpoBepka paBeHCTBa CpeAHMX U JUCHEPCHUN JABYX HOPMAaJbHBIX
COBOKYITHOCTEH.

[TpoBepka HE3aBUCHUMOCTH CIy4alHBIX BenuyuH. OTHOPOIHOCTH CiydailHBIX BBIOOpOK. Kpurepuit
c2. Omubku 1-ro u 2-ro poxa. Kpurepuii Bunkokcona. J[pyrue kpurepun.

5. Oﬁpa30BaTe.]'[]:.HbIe TEXHOJOI'MH, B TOM YHC/IE€ TEXHOJOIHM 3JJIEKTPOHHOI'0 Oﬁy‘leHHH H
AUCTAHIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOIuH, HCIHOJbB3YEMbIC IIPU OCYIIECCTBJICHHU
06p330BaTeJ1bHOFO npouecca mo TMCHUMIIJINHE

B nporecce 00ydeHHst HCTIONIB3YIOTCS CIEAYIOINE 00pa30BaTeIbHbIC TEXHOIOTHH:

AxageMuyecKasi JeKIHs € 3J1eMeHTAMHM JIeKINU-0eceIbl — [10CIIe10BATEIbHOE N3I0KEHNE
MaTepHala, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO B BHJE MOHOJIOTA NPENOAABATENs. DJIEMEHTHI
JeKIMU-6ece bl 00ecTIedrBalOT KOHTAKT MPETo1aBaTelis ¢ ayAUTOPUEH, YTO MO3BOJISET PUBJIEKATh
BHUMAHHEC CTYACHTOB K HanOoee BaXXHBIM TEMaM JUCHUIIIIMHBI, aKTUBHO BOBJICKATh UX B y‘-IG6HLIfI
npolecc, KOHTPOJIMPOBATh TEMIT U3JI0KEHHs Y4eOHOro MaTrepHuaja B 3aBUCUMOCTH OT YPOBHS €ro
BOCIIpHUATHA.

IIpakTHyeckoe 3aHATHE — 3aHATUE, MOCBSIIEHHOE OCBOEGHUIO KOHKPETHBIX YMEHUH U
HABBIKOB I10 3aKPCIVICHUIO IMMOJIYYCHHBIX Ha JICKIITUU 3HAHUH.

KoncyabTranum — BHJ Yy4eOHBIX 3aHATHH, SBISIOMUICS OXHOM U3 (OPM KOHTPOJSA
CaMOCTOSITENBbHOM padoThI cTy1eHTOB. Ha KOHCYNIbTalUsAX 110 IPOCKOE CTYJEHTOB pacCMaTPUBAIOTCS
HaunOoJiee CI0KHbIE MOMEHTHI IIPU OCBOCHUH MaTepHaja JUCLUIUIMHBL, IpenojaBareib OTBEYaeT Ha
BOIPOCHI CTYJI€HTOB, KOTOPbIE BOZHUKAIOT Y HUX B IIPOLIECCE CAMOCTOSATEIbHON PabOTHI.

6. IlepeyeHb JIMUIEH3NOHHOTO H (MJIM) CBOOOJHO PACHPOCTPAHSIEMOIr0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCHOJIL3YeMOI0 IPH OCYHIECTBJICHHHM 00pa30BaTEIbHOIO Ipouecca Mo
AUCHUIINHE

B mporiecce ocymiecTBiaeHUsT 00pa30BaTeIbHOTO Mpoliecca MO AUCIUILITUHE UCTIONb3YIOTCS:

st (POPMUPOBAHHST MATEPUAIOB JIJISi TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH W IPOBEICHUS
MIPOMEKYTOUHOM aTTecTaluu, Uit GOpMUPOBAHUST METOAMUECKUX MATEPUAIIOB IO TUCITUILINHE:

- mporpammel Microsoft Office;

- u3gaTeabckas cucteMa LaTex;

- Adobe Acrobat Reader.

7. TlepeyeHb cOBpeMeHHBbIX MNpodecCHOHATBHBIX 0a3 [JaHHBIX M HMH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX IPH OCYLIECTBJIEHUH 00pa30BaTeIbLHOIO Ipolecca Mo
AUCHHILINHE (PHU He00X0AMMOCTH)

B mporuiecce ocymiecTBiaeHUs 00pa30BaTEIbLHOTO MPoLecca MO AUCHUIIIINHE UCTIONIb3YIOTCS:
- ABTOMaTH3MpOBaHHasA O6nMbIuoTeyHo-uHpopmannonHas cucrema «bBYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekrpoHHas OubnroTeyHas cucreMa «Jlaup» https://e.lanbook.com
- DnekTpoHHas oubnnoTeunas cucrema «kOpaiir» https://urait.ru

- DnekTpoHHas 6ubnmuoreynas cucrema «KOHCYIbTaHT CTyICHTa»
https://www.studentlibrary.ru

8. IlepeyeHb OCHOBHOIi M IOMOJIHUTEIbHON Y4eOHOM JTUTEPATYPHI, pecypcoB HH(POPMAIITHOHHO-
TeJIEKOMMYHUKAIIMOHHON ceTH «UHTepHeT» (MPpM HEOOXOAMMOCTH), PEKOMEHIYyeMbIX sl
OCBOEHHUS TUCHMUILINHBI

a) OCHOBHasI JIMTeparypa
1. I'mypman, B. E., Teopus BeposTHOCTEH M MaTeMaTHYECKas CTAaTHUCTHKA: y4eO. mocobue
s OakamaBpoB - M., IOpaiir, 2023 https://urait.ru/viewer/teoriya-veroyatnostey-i-
matematicheskaya-statistika-510437
2. A. M. 3ybkoB, b. A. CeactbsinoB, B. Il. YuctskoB. COOpHHK 3amad IO TEOPUHU
BeposATHOCTEMH: yued. mocobue - CII6., Jlans, 2022 https://reader.lanbook.com/book/184062
0) 10MOJIHUTE/ILHASA JIUTEPATypa
1. bopoBkoB A. A. Teopust BeposTHOCTei: Yueb.mocobue s By30B. / A. A.bopoBkos; M-Bo
BEICILY cpej.cren.oopa3oBanus CCCP - 2-e uzn.,nmepepad.u mom. - M.: Hayka, 1986. - 431c.
2. bopoBkoB A. A. MaremaTuieckasi CTaTUCTHKA: yueOHHK aJisl By30B. / A. A. bopoBkos - 4-
e u3z., crepeorur. - CII6.: Jlans, 2010. - 703 c.
3. I'mypman B. E. PykoBOACTBO K peUICHHIO 3aJay [0 TEOPUU BEPOSTHOCTEH W
MaTEeMAaTHYECKOH  CTaTHCTUKe:  ydeOHoe  mocobme - M.,  HOpaiir, 2023
https://urait.ru/viewer/rukovodstvo-k-resheniyu-zadach-po-teorii-veroyatnostey-i-
matematicheskoy-statistike-510436

9. MartepuanbHo-TexHH4YecKasi 0a3a, HeoOXoaAUMMAasl I OCYLIECTBJIEHUSI 00Pa30BATEIHLHOIO
npoiecca no JMCUMIINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmas sl OCYIIECTBIEHHUs 00pa30BaTEIbLHOTO
npoliecca 1o JUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:

- yueOHbIe ayTUTOPHH ISl TIPOBENICHHSI 3aHATHH JIEKITMOHHOTO THIIA;

- yueOHble ayTUTOPUHU ISl TPOBEJICHHSI TPAKTUYECKUX 3aHATUH (CEMUHAPOB);

- yueOHbIe ayTMTOPHH ISl IPOBEICHHSI TPYIIIOBBIX M WHAWBUYAIbHBIX KOHCYIbTAIINN;

- yueOHbIe ayJUTOPUH JJIs TPOBEACHNUS TEKYIEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalui;

- MOMEUICHHUS JJIsl CAMOCTOSITENTHON pabOThI;

- TMIOMELIEHU Ul XpaHEHHs U MPO(PUIAKTHYECKOTO 00CITYKUBaHHUS TEXHUYECKHX CPEICTB
00yJeHwusl.

ITomemienuss A caMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOMH
TEXHUKOH C BO3MOYKHOCTBIO TOIKIIOUeHHs K ceTu «VHTepHeT» M o0ecredeHneM JIocTyma K
3NIEKTPOHHOM HMH(OopMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOpP(BI):

JloneHr, K.¢-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 JIPYTUX y3J10B. HaliTh BEpOSTHOCTH BBIXOJA U3 CTPOS CIACAYIOLIECH LENH:

__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 5-3Ha4uHOE 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
BEIIECTBEHHOT'O YMCIIa X HAUTH BEPOSTHOCTH TOTO, JJTMHA MEHBIIIEH YacTH He OoJbIIe 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 3axmounia 250 10oroBopoB. BeposTHOCTh CTpaXxoBOro 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 Cly4yaiHoW BenmuuuHbI (X,h) 3a1aH0 TabIuIei:

h -1 0 1

X
T 1
12 4 6

10



1 1 1 1

4 12 6
Haiitu 3aKk0oH pacripeesieHusl Cay4aiiHOW BennduHbl X+h u BeraucauTh COV(2X-3h,X+2h). Haiitu
YCIOBHOE pacrpeenenue X 1o h.

3) &, M — ciydYaiiHble BETMYMHBI C MATPUIIEH COBMECTHOTO pacrpesencHus. HailTu KOHCTaHTy c.
[Toctpouts T-1y pacnpenenenus ais c.B. z=M 1| & u naiitu Mz. Haiitu ko3 dunuent koppensauuu
U TIOCTPOUTH ypaBHEHHUE JIMHEHHOW perpeccuu 1 Ha &.

g [1 [2 3
\n

0 |0 |0 Jc
1 [o01]01]0
2 |o02]02]0

4. IInoTHOCTB pacupeeneHns C1y4aiiHON BEIMUMHBI X UMEET BU]L
C(x+1)?%  xe[-12],
I
0, X ¢[-1,2].
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 puLMEHT KoLK, U IIOCTPOUTh YpaBHEHHE JIMHEWHOM perpeccuun X 1o h u h o X.

2) HaiiTi XapakTepucTHuecKyto GyHKIHIO GMHOMHansHOro pacnpenenenns P{x =m}=C['p"q"™"

,m=0,1,...,n.

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

4) Iycth amst ¢.B. X onpezaenacHbl MX=5 u DX=6. [TocTpouTh TpH MEPBBIX UICHA PA3JIOKCHUSA Xap.
(GYHKIMH C.B. X B CTEIIEHHOM PSI.

TunoBble 3a1aHNs 1JI KOHTPOJIbHOI padoThl Ne 2

(CnyvaiiHble poOIIECCHI.)

1) 3anman rpad cocrosiHuii nenu Mapkosa. HauanabHoe pacnpenesieHne BeposSTHOCTEH (% , % , % , 0).

Haiitu pacnpeaciiCcHue BepOHTHOCTeﬁ JJISL COCTOSIHUM CHCTEMBI II0CIIE NIEpBOTO HIara.

w|—-
Lo

I l
2 -
3

2) Hana matpuna P nepexoIHbIX BEpOSITHOCTEH AJid 1lenu MapkoBa U Ha4aJIbHOE p(o) pacnpenenenie
BEPOATHOCTEM JJIsI COCTOSIHUM LIETIH.

AR
0 7 & g
Oc4O§
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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 (310’3’0)

3) UYacruma coBepmaeT ciydaidHble OnmykmaHus w3 Toukd (0 O TOYKaM  OTpe3Ka
-1£x£3 ¢ nenpiMu KoopauHaTaMu. M3 KaK10¥ BHYTpEHHEH TOYKH OTPE3Ka YacTHIIA JIeJIaeT Mepex o/

C BEPOSATHOCTBIO % Ha | eIMHUILY BIPABO U C BEPOSITHOCTHIO % Ha | exuHuIly BieBo. B Touke (-1)

HAXOJUTCS OTpaXkaloIIUW 5KpaH, B Touke 3 — morjioufaromuii 3kpad. lloctpouTs Mmatpuily
NEPEeXOAHbIX BEPOSTHOCTEH M HAWTH MaTEeMaTHYeCKOE OXKUAAHWE BPEMEHU JIO MOTJIOMICHUS
YaCTUIIBI.

4) Ha TeneoHHYIO CTaHIIMIO MTOCTYIAET MOTOK 3asiBOK C MHTEHCUBHOCTBIO 3 3asBKH B MUH. CunTas
YHCIIO MOCTYMAIONIUX 3asSBOK MTyaCCOHOBCKUM CIy4alHBIM MPOLIECCOM, HAaWTH BEPOSTHOCTb, YTO B
TEYEHHUE 2-X MHUH. HE TOCTYNUT HA OJHOW 3asBKH.

5) X(t)- cmemienne yacTuipl B OpOyHOBCKOM mporiecce ¢ koddduuuentom aupdysun 1. Ecnum

X(0)=0, To HailTH BEpPOSATHOCTH TOTO, YTO YACTHLIA BIIEPBbIE TOCTUTHET TOUKU 4 3a BpeMmsl, Oosbliiee
16-Tu.

Tunosble 3aaHusl AJsl CaMOCTOATeIbHON padorsl Ne 3 Ha Temy '"'Haxoxaenue oumeHok
HEN3BECTHBIX MapaMeTPOB pacnpeaeieHusi, TOYeYHbIX M HHTEPBAJIbHBIX, BbIOOPOYHBLIH
KOYpPUUUEHT KOppeiasiiui, NPoBepKa craTucTudeckux rumnore3'" (Mamemamuueckan
CMamucmuKa)
1. JInsg c.B. X moiydyeHa ciydailHasi BBIOOpKa X1, X2, ... , X, . Onpenenutb HECMEUIEHHOCTh U
COCTOATENBHOCTD OLIEHKU Mapamerpa a=M X, onpeneneHHol Gpopmynoi, a*=( x1+ x2)/2.
2. Tlo cnyuaiinoii Beibopke ( 3,5, 0,4, 7,5, 6, 2, 3, 4 ) nocTpouTh BEIOOPOYHBIE OLIEHKH JIJIS M.O. U
JUCIIEPCUN CIIy4aliHON BeJIMYMHBI (BBIOOPOYHOE CpeAHEE U BHIOOPOUYHYIO JUCIEPCUIO). SBIISAIOTCS
JI1 OHM HECMEILIEHHbIMU?
3 Haiiti MeTO/JOM MOMEHTOB OIICHKH HEM3BECTHBIX MTApaMETPOB, a U b paBHOMEpPHO pacipeaeIeHHON
Ha (a, b) ciyyaiiHoit BenuuuHbI O CIy4YaiiHON BBIOOpPKE:

3,50,4,7,5,6,2,3,4.
4. CnyyvaitHas BenuuMHa X pacrpenerneHa HopManbHO, mpudeM S=3. [locTpouTh JOBEpUTENbHBII
uHTepBaa ¢ kodpdunmentom noepus 0,95 st HEM3BECTHOTO MAaTEMAaTHYECKOTO OKHUJIAHUS TIO
CIIy4aifHOH BBIOOpKE, eciii 00beM BBIOOPKH paBeH 36, a cpeaHee 3HaUeHUe paBHO 4, 1.
5. Haiitu BbIOOpOYHBIA KOA(DPHUITMEHT KOPPESAIUHU, CAENaTh BBHIBOA O CTENEHU JIMHEWHOW CBSI3U
HAOII0TaEMBIX CITy4aifHBIX BETMYHH, TOCTPOUTH BHIOOPOYHOE ypaBHEHUE TUHEIHOU perpeccuu Y Ha
X 110 TaHHBIM 1=5 HaOII0IeHUN

X 1 2 3 4 5

y 1,2 14 1,3 1,5 2
6. IIpu ypoBHe 3Haunmoctu 0,05 TpOBEPUTH TUIIOTE3y O HOPMAJIBLHOM PACIPEACICHUH CIy4alHOU
BEITMYMHBI, €CIIM U3BECTHBI AIMITUPUUYECKHUE U TEOPETHUECKUE BEPOSITHOCTH TIOMAIaHUS CIIYYaiHON
BEJIMUMHBI B KOKIBIA U3 Sj HEMEepPEeCceKaroNXCcsl HHTEPBAIOB, COCTABIISIONINX pa30ueHne 00acTu
3HAYEHHUN CIy4allHON BEJIUYMHBI:

ni 4 15 10 44 7 13 6

npi 3 19 12 34 16 11 5

2. Cnmcok BONpocoB U (WJIH) 3aJaHU /I POBeIeHUs POMEKYTOUHOM aTTecTaluu

TecroBoe 3aganue
1. ®opmyna 6unoma HeroTona:

1) (X+Y)"=Yk=1,..n XEy™
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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 COOTBETCTBUE JIJIsl TOHATUN

1) HecoBMeCTHBIE COOBITHS,

2) HEBO3MOKHOE COOBITHE,

3) nocToBepHOE COOBITHE

UX CBOMCTBaM:

a) P(A)=0

0) P(A)=1

B) P(AB)=0

Knaccuueckoe onpeaeneHne BEpOSTHOCTH (151 KOHEYHOTO MHOKECTBA JIIEMEHTAPHBIX
CcOOBITHIA).

BapuanTsl OTBETOB:

onazonp

1 P(A)y=
Necex

2) P(A)= —
bnazonp

3) P(A)= bnazonp

) ( ) Necex_nﬁ,mmnp

DopMyIIbI CI0KEHHS U YMHOKEHHSI BEPOSITHOCTEH C YCIOBUSMH BBITTOJTHCHUSI:

BapuaHTbI OTBETOB:

1) P(A + B) = P(A)+P(B) s HecoBmecTHBIX coObITHIA, P(AB)= P(A)P(B) 115 He3aBUCUMBIX
COOBITHI;

2) P(A + B) = P(A)+P(B) mis HezaBucumbix coobituii, P(AB)= P(A)P(B) 1t HeCOBMECTHBIX
COOBITHI;

3) P(A+B)= P(A)+P(B) mns moobix coowituii, P(AB)= P(A)P(B) mis m00bIX COOBITHIA.
CpaBHHTe BepOSATHOCTH coObIThii A u B, ecm AIB. BapuanThI 0TBETOB:

1) P(A)>P(B)

2) P(A)<P(B)

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

AXcHOMaTH4ecKoe OmpenelieHHe BeposSTHOCTH P s muckpetHoro MHoxkectBa W
AIIEMEHTAPHBIX COOBITHIM

BapuaHTbI OTBETOB:

1) P( Q)=1; nns mo6oro coobitst P(A)>0; mis  Jr00bIX  HemepeceKaromuxcs COOBITHI
A1, A2 =>P(A1+A2)= P(A1)+P(A2)

2) P(2)=0; nus moboro coosrtust P(A)>0; mis  m100BIX  HENMEPeCeKaroIuXCst  COOBITHI
A1, A2 =>P(A1+A2)= P(A1)+P(A2)

3) P( Q)=1; nna moboro coobrtus P(A) )>0; mist m00bix coobituii A1, A2 => P(A1 +A2)=
P(A1)+P(A2)

[TonHas rpymmna HECOBMECTHBIX COOBITHIT

BapuaHThl 0TBETOB:

1) coObrTHst A1, A2, ..., An 00Opa3yror nruc, ecimu P(A1 +Ax+ ...+ An)=1;

2) coObiTust A1, A2, ..., An 00pa3yrot nrHC, ecnu A1 +Az+ ...+ An= Q 1 Bce cOOBITHS
MOMIAPHO HE TIEPECEKAOTCS;
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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 COOBITHS A TIpH yCcIIOBUU coObITUS 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 MOHATHH!

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, cliydaiiHoO BIOUparoT 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»

MeToauyeckue yKa3aHus JJIs1 CTYAE€HTOB 10 OCBOEHHIO JUCIIHIIIMHBI

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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