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Ilenp manHOM pPabOTHI — OKa3aHUE TOMOIIM CTYACHTaM - 3a0YHMKAM JKOHOMUYECKUX
CHELMAJbHOCTE! B OBJIAJEHUM MMM METOJMKOM PpELICHHs 3aJad IO TEOPUM BEPOSTHOCTEH IPHU
BBITIOJTHEHUU KOHTPOJIBHON pabOThI.

B pykoBojcTBe NpUBEAEH OCHOBHOW CIPaBOYHBIM MaTepuUall MO0 TEOPUH BEPOSTHOCTEH, NAHBI
PEKOMEH/IallUK 110 UCIIOIb30BAHMIO ATOTO MaTepuala, IPUBEACHbI PEIEHUSI OCHOBHBIX THUIIOB 3a/1a4.

Kpyr BonpocoB u 3aad HaCTOSMIET0 PYKOBOACTBA OMPEACIISIETCS AEHUCTBYIONIEH MPOrpaMmMoin

110 TCOpUHn BepOHTHOCTef/'I JJIs1 3a049YHOTI'O 06yqu1/151 10 SKOHOMHWYCCKUM JUCIHHUITIIIMHAM.
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BBenenue

B mpakTrueckoil esTeNbHOCTH YacTO MPUXOAUTCS UMETh JIEJIO CO CIIyYailHBIMH COOBITHSMH,
KOTOpbIE MOIYT IIPOM30MTH a  MOIYT M HE IPOM3OHTH [0 IPUYMHAM, HE MOAJAIOIIUMCS
HENOCPEACTBEHHOMY YUYETY B JAHHBIX YCIOBHSX.

N3ydyeHne KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEM, KOTOPBIM MOAYHHSIOTCSA MacCOBBIE
ClTy4aifHble COOBITHS, U COCTABIISIET MPEAMET TEOPUU BEPOSITHOCTEH.

Teopuss BeposATHOCTEHl NpUMEHsSETCSs B pa3HOOOpa3HBIX OTpacisX HAayKu M TeXHUKH. Ee
pe3yibTaThl UCIOJB3YIOTCSA B CTPAXOBOM J€Jie, B TEOPUHU OLIMOOK HAOIIOEHUI, B TEOPUH CTPENIBOBI, B
aBTOMATHUYECKOM TenedOoHNH, B TEOPUU aBTOMATUYECKOTO YIIPABJIEHUs, B OOIIEH TEOpUHU CBA3H HU.T.1.

Teopust BEposSTHOCTEH SBISETCS TEOPETUUECKOW OCHOBOM MAaTEMaTH4EeCKOW CTaTHUCTHKHU. 3a

HOCIACIHUC I'OJbI BEIACIHUIIMCHE CAMOCTOATCIIbHBIC AU CITUITINHBI:

o TEOpHs HaJIS)KHOCTH
o TEOpHUs MAaCCOBOI0 00CTYKHBaHUS
o TEOpHS UTP

o Teopusi UH(OpMAaIIH.

Bonpockl opraHuM3anuu miIaHUPOBaHMS MPOMU3BOJCTBA TAaKXKE CBS3aHbl ¢ HEOOXOJUMOCTBIO
yueTa CIIydalHbIX COOBITUM WU, CJEIOBaTENbHO, HE MOTYT OBbITh peleHbl 0e3 MOMOIIM TEOPHH
BEPOSITHOCTEM.

W3yueHne Teopun BepOATHOCTEH Takxke MpecieayeT 1elb BbIpaOOTKN HABBIKOB JIOTHYECKOTO U
a0CTPAaKTHOIO MBIIUIEHUSI HEOOXOIMMOIO BCEM CHEIMATUCTaM HAPOJHOIO XO34HCTBa.

Kpyr BonpocoB u 3a1ad HACTOSIIETO PyKOBOJCTBA OIpPENEIAeTCs NeUCTBYIOMEH MporpaMMoi

110 TCOpUn BepOHTHOCTef/'I JJIs1 3a049YHOTI'O 06yquH51 10 SKOHOMHYCCKUM CIICHNAJIbHOCTAM.
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IIporpaMmma Kypca Teopum BepOSATHOCTEH.

CayuaiiHble cOObITHS.

ByneBa AmnreOpa coObiTuii: omeparuu  Han CoydailHBIME  cOObITUSAMH. OmpenercHus
BEPOSITHOCTH: KJIACCHYECKOe, CTaTUCTHYEeCcKoe, akcuoMaTndeckoe (KonmoropoBa) u reomeTpudeckoe.
Teopema crnoxenuss BeposTHocTed. [lomHas rpynmna coOwbiTrii. Teopema yMHOKEHHsI BEpOSTHOCTEH.
®opMyiia IMOITHOW BEPOSTHOCTH.

OneMeHThl KOMOMHATOPUKH: OIpeneseHuss u  QGopMmynsl ans  4ucina Pa3smerieHui,
IlepecranoBok, Coueranuii 1 dakTopHanos.

IToBTOpHBIE HE3aBUCHMBIE UCIIBITAHUS U cxeMa bepHysu.
Bonpocs 1J1s1 camonpoBepku

1. Kakue coObiTusi Ha3piBaloTcs ciydaHbiMu?  [IpuBemutre mOpuMEphl ClydalHBIX
COOBITHH.
2. Kakoe coObITHe Ha3bIBAETCS MPOU3BEIEHUEM JIBYX COOBITHIN?
Kakoe coObITHE Ha3bIBaeTCsl CyMMO M 0OBEAMHEHUEM IBYX COOBITUIA?
ChopmynupyiitTe KIaccuueckoe orpeeseHIue BepPOSITHOCTH CIy4afHOTO COOBITHSI.

B kakux npezaenax U3MeHSIETCSI BEPOSITHOCTh CIIy4alfHOTO COOBITHS?

3
4
5
6. CdhopmynupyiiTe TeOpeMy CII0KEHHUSI HECOBMECTHMBIX CITyYaitHBIX COOBITHH.
7 Kaxkas BepossiTHOCTh Ha3bIBa€TCs YCIOBHOM?

8 Kaxkue cinyuaiinbie cOOBITHS Ha3bIBACTCS HE3aBUCUMBIMH?

9 ChopmynupyiiTe TeOpeMy YMHOKEHHUSI BEPOSTHOCTEH U CIICIICTBHS U3 HEe.

10. Kak cnemyer BBIYMCISTH BEPOSITHOCTH MOSIBJICHUS XOTS Obl OJHOTO M3 HECKOJIBKUX

HECOBMECTHMBIX COOBITHI?

Cuayuaiinblie BeauuuHbl (CB).
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CB X u ee wuyucinoBble XxapakrepucTuku. HenpepoiBHble u nauckperHele CB. 3akon
Pacnipenenenus CB, Pan Pacnipenenenus Juckpernoit CB. Maremarnueckoe Oxunanue JluckperHoi
CB X u ero cmbicn. lucnepcuss CB X: Teopetndeckas U BeUucauTENbHAs Gopmyibl. HenmpepbiBHBIE
CB. ®ynkaus Pactipenenenus F (x). @yakuus [InotHocTtr f(x) pacnpenenenus HenpepriHoit CB X.
WuTerpanpHOe BhIpakeHHE (QYHKIUHU pacupeneneHus F (x) depe3 ¢yHkmmio  fx) IIOTHOCTH
BeposiTHocTe CB. UuncnoBele xapakTepucTuku HerpepbslBHOM CB X. MHTterpanbubie GopMymsl ams
Marematnueckoro oxxunanus, Jucnepcun n CpenHexkBagpaTUYHOrO OTKJIOHEHHUsA. PaBHOMEpHOE
pacnpenenenue HenpepoiBHoit CB X — ee pynkuus pacnpeneneruss F(x) u QyHKIUSA MIOTHOCTH f{(x).
YucnoBbele XapaKTEpUCTUKH pAaBHOMEPHOTO pachmpeneseHus — Maremarnueckoe OXXHJIAaHUuE W
Hucnepcus. @ynkuus miaotHocty flx) ['ayccoBckoro (HopMmainbHOTO) pacnpesaeneHus. HenpepbiBHOM
CB. Cmbica napaMeTpoB pacnpenesienusi. CTaHIapTHBIA BU HOPMaJIbHOIO pacnpenesieHus. Yucionwie
XapaKTepUCTUKU HOpMaibHOrO pacnpezaeneHus CB.

WuTerpanbHoe BhlpakeHHE BeposiTHOCTH mnonafgaHus CB Ha 3amanHbIi uHTepBai. IlpaBuio
TpPEX CUI'M. DKCIIOHEHLIMAJIBHOE pacnpezeneHue. Ero cBoiicTBa 1 YnCIIOBbIE XapakTepucTuku. [lonsaTtue

O HaACKHOCTHU. Pacnpez[eﬂeHI/Ie HyaCCOHa, €T0 YHUCJIIOBBIC XAPAKTCPUCTHUKH U CBOICTBA.

Bonpocs 1J1s1 camonpoBepkn

1. Kakas BennumHa Ha3bIBaeTCs Cy4aiHON?

2. Jaiite ompeneneHre TUCKPETHONW M HEMPEPBIBHOM ciydailHOM BenwuuH. [IpuBemgute

IIPUMEPBI TUCKPETHBIX U HENPEPBIBHBIX CIIyYalHBIX BEIUYHH.

3. Uro Ha3biBaeTcsl 3aKOHOM paclpeesieHus CIlydaiiHOM BETUYMHBI?

4. Uro Ha3bIBaeTCs pAAOM pacnpenencHue nuckpetson CB?

5. JaiiTe onpeneneHue GyHKIIUHA pacIpeiesIeHUs] BEPOSTHOCTH?

6. Haiite onpenenenre GyHKIUU IUIOTHOCTU pacipeneieHus HenpepbiBHoit CB?

7. Kak, 3Has QyHKIHIO TUIOTHOCTH pacIpeesICHs], HAWTH BEpOsATHOCTH nmonaaanus CB B

3aJlaHHBI UHTEPBAI?

8. Kak, 3Has QyHkiuio pacnpeneneHus, HaWTH BEpOATHOCTh momnananus CB u 3amaHHbIMA
WHTEpBa?

9. Uro Ha3bIBatoT MaremMaTuyecKuM oKujaHueM nuckpetrHoi CB?

10. Yro Ha3piBatoT MaTeMaTuyecKkuM OKuJanueM HenpepbiBHOM CB?

11.  [aiite onpenenenue Jucnepcuu CB.

12.  Yro HazpiBaeTcsa CpeaHUM KBaJApaTUUHBIM OTKJIOHEHHEM CB.
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13.  Kakoe pacmpenencHiue BEpOSITHOCTEH Ha3biBaeTcs OWHOMHUANBHBIM? Yemy paBHBI
MaTeMaTHdeckoe oxuaanue u aucnepcus CB, nMeromeit OMHOMUANBHOE pacipeaeneHue?
14.  Kakoe pacmpeneneHue BeposiTHOCTe  HasbiBaeTca IlyaccoHoBckumM? Yemy paBHBI

MareMmatnueckoe oxuaanue u agucnepeust CB, nmerommii [lyacconoBckoe pacmnpeneneHue?

15.  Kakoe pacnpenenieHre BEpOSTHOCTEH HA3bIBAETCSI pABHOMEPHBIM?
16.  Kakoe pacnpeneneHrue BEpOsSTHOCTEN HA3bIBAETCS MOKA3aTE€IbHBIM?
17.  Kakoe pacnpeneiieHre BEpOSATHOCTEH HA3bIBAETCSI HOPMAJIbHBIN?

Tembl 0030pHBIX JIEKIHIA.

(YuTaeMbIX NpenoaaBaTejeM B CECCHOHHBIN MePUON).

1. OrnpezenieHre BEpOSITHOCTH M OCHOBHBIE MTPABUJIA €€ BBIUUCICHUS

2. OcCHOBHBIE TEOPEMBI O BEPOSITHOCTSX.

3. dopMyIia OTHOM BEPOSATHOCTH U TeopeMa runotes, (popmyina baiieca).
4. Crnyyaiiable BennuuHbl. QyYHKIMM pacnpenenenus u miotHoctu CB.

3. UYucnossle xapakrepuctuku CB.

IIpakTHyeckne 3aHATHSA.

1. Pemrenne 3amaq Ha BEIYHUCICHUE BCPOATHOCTH I10 KIIACCUICCKOMY OIIPCACICHUIO.
2. Pemenue 3amaq Ha TCOPCMBI CIIOKCHHUA U YMHOXKCHUS BCpOHTHOCTCﬁ.

3. YucaoBwie XaApaKTCPpUCTHUKHU CHy‘I&ﬁHHX BCJINYHH.
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MeToanyeckue peKOMeHIANMHU AJIs1 M3YyYeHUs TUCUUTILTHH

N3yyeHue Kypca TeOpuH BEpOSTHOCTEH HAUMHAETCS HAa YCTAHOBOUYHBIX CECCUSIX, TJI€ CTYIEHTHI
CIIYIIAIOT O0030pHBIC JICKIIMK, TPHOOPETAIOT HABBIKM B PEIICHUHM MPAKTHYECKUX TMPHUMEPOB M 3ajad,
MOJIY4ar0T METOJIMYECKHE PEKOMEH/IAINH 10 CAMOCTOSITEIFHOM paboTe B MEKCECCHOHHBIN TTEPUOI.

[Tocne ceccuu CTYIEHT MPUCTYIAET K CAMOCTOATEIILHOMY U3YUYE€HUIO TPOTPaAaMMHOTO MaTepHraia
mo ydeOHUKaM, 3aJayHUKaM H JPYrod, HMEIIIelics B HaJIUMYUU JIUTEpaType, K BBITOJIHEHUIO
KOHTPOJIBHBIX Pa0OT M TIOJITOTOBKE K SK3aMEHY.

Jns momydeHWsT YCTHBIX WM TMHCHhbMEHHBIX KOHCYJIBTAIMM CJeayeT, oOpamjaeThCsi B

JenapTaMeHT QyHIaMEHTATbHBIX JUCIUILINH.

O0mme pekomMeHganuM Mo padoTe HAJ KYPpCOM

OcHOBHOI1 (opMOll 00yueHHsI CTYAEHTA-3a0YHMKA SBISIETCS CaMOCTOSATENbHas paboTa Hax
y4eOHBIM MaTepHaioM, B KOTOPYIO BKJIIOYAIOTCS: M3ydeHHE Marepuana Mo ydeOHUKaMm, perieHue
IPUMEPOB M 3ajJjay, CaMOIIPOBEPKa, BBINOJHEHHE KOHTPOJBHBIX paldOT. 3aBepLIaloUM 3TaroMm

M3Yy4YEHUS OT/ACIBHBIX Pa3IesioB Kypca 10 TEOPUH BEPOATHOCTH SIBIISCTCA clladya 3a4yeTa.
Yrenue yueOHMKA
1. N3ydas matepuan nmo yueOHHKY, ClIeIyeT NePEeXOaUTh K CIEAYIOIIEMY BOIPOCY TOIBKO

IMOCJIC MPAaBUJIBHOTO IMOHUMAaHUA MPCAbLIAYIICTO, IPOU3BOAA HA 6YMaI‘C BCC BBIYHMCIICHHUA (B TOM YUCIJIC

H TC, KOTOPBIC paau KPATKOCTH OIIYIICHLI B y‘IC6HI/IKC).
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2. Oco0oe BHMMaHUE clieAyeT oOpaliarh Ha OMpEee/IeHHe OCHOBHBIX MOHATHH. CTyHCeHT
JOJDKEH MOJAPOOHO pa3doHparh MPHUMEPHI, KOTOPHIC MOSCHSIOT TaKHE ONpPEACICHUsS, 1 YMETh CTPOUTh
AHAJIOTHYHBIC IPUMEPBI CAMOCTOSTEIBHO.

3. [Ipn u3yueHum Matepuana N0 Y4YEOHUKY IOJE3HO BECTH KOHCHEKT, B KOTOPBIH
PEKOMEHAYETCsl BBIMHMCHIBATh ONpPEACICHUs, POPMYTUPOBKU TeopeM, (popmyisl, ypaBHEHHS U.T.11. Ha
MOJISIX KOHCIIEKTa CJIEeAyeT OTMEYaTh BOIPOCHI, BBIACICHHBIC CTYACHTOM JUIS TTOJyYeHUS] MMChbMEHHON
WM YCTHOW KOHCYJIbTAIIMH MTPETI0IaBaTels.

4. [TuceMenHOe OGOPMIICHHE KOHCIEKTa HMMEET HCKIIOUUTEIBHO BAKHOE 3HAYCHHE.
3anucu B HEM JOJDKHBI OBITh CHIEJIaHbl YHCTO, aKKYPATHO U PACIIOIOKEHBI B OMPEICICHHOM MOPSIIKE.
Xoporiee BHenHee o(opmiieHHEe KOHCIIEKTa 0 U3y4EeHHOMY MaTepraiy He TOJIBKO MPUYYHT CTYIICHTa
K HE0OXOIMMOMY B pa0OTe TOPSIKY, HO M IO3BOJIUT €My H30€KaTh MHOTOYHCIICHHBIX ONIMOOK,
KOTOpbIE MPOMCXOAST H3-32 HEOPEKHBIX, OECIOPSIOYHBIX OUIMOOK, KOTOpPbIE MPOUCXOIAT H3-3a
HEOPEXKHBIX, OECTIOPSTOYHBIX 3aITHCEH.

5. BeiBozibl, mOTyueHHBIE B BUAE (HOPMYIIbI, PEKOMEHAYETCS B KOHCIEKTE MOAYEPKHYTh
WIn O0BECTH pPAaMKOH, 4YTOOBI TNPH TEPEYUTHIBAHUM KOHCIICKTa OHHU BBIICISUINCh H  JTyYIle
3anoMuHa ich. OMBIT MOKAa3bIBACT, YTO MHOTHUM CTYJCHTaM IOMOTaeT B pabOTe COCTABJICHHUE JIUCTA,
COJZIepKaIer0 BaKHEHWIINe W Hambosee 4acTo ymnoTpedmstommecs Gopmynbl Kypca. Takoit nuct He

TOJIBKO ITOMOTacT 3allIOMHHUTDb (bOpMYJILI, HO U MOXCT CJIYXXUTb HNOCTOSAHHBIM CIPABOYHUKOM IJIid

CTY/I€HTA.

6. [lepenuimnuTe TEKCT 3a1auyM, 3aMeHssl BCE MapaMeTpbl MX 3HadeHUsMH A Bamero
BapHaHTa.

7. Omnpenenute cioBaMH UMEHHO TO coObiThe A, kKoTopoe Bbl mccnenyere u npyrue

HE00XOANMBbIE COOBITUSI pACCMAaTPUBAEMOTO HIKCIIEPUMEHTA.

8. Bemummre Bce HeoOXonuWMble Ui BbIUMCIAEHHS (OPMYJIBI W BBINOJIHUTE 3TH
BBIYMCIICHUS Ha KAJIBKYJIATOPE C ABYMsI NECATUYHBIMU 3HAKAMH I10CJIE 3aIATOM.

9. Pe3ynbTarhl BHIOIHEHHUS PaOOThl aKKYpaTHO MEPENUIINTE Ha CTAaHAAPTHBIX JIMCTaX OT

PYKH, ITPUITOKUTC THTy.TIBHBIfI JIUCT U cnaﬁTe B ACTIAPTAMCHT Q)YHI[aMeHTaJ'IBHBIX JUCHUITIINH.
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CBEJEHUSA U3 TEOPUUN

DJieMeHThI TEOPUM COeTMHEHHUIA.

HyCTB AAaHbI m 3JICMCHTOB, U3 KOTOPBIX COCTABJIAIOT PA3JIMYHBIC I'PYIIIbI.

a) IlepecTanoBKaMu 13 m BIIEMEHTOB HA3bIBAIOTCS IPYIIIbI, COJAEPIKAIINE BCE 3TU JIEMEHTHI
Y OTIUYAIOIINECS MEXIY COO0H TOIBKO MOPSAKOM 3JIEMEHTOB.

Uwucio mepecTaHOBOK HAXOIUTCs, 110 hopmyne Pm = m!

Hanpumep. CoctaBuM Bce MEpeCTaHOBKHU U3 JIEMEHTOB &, b, ¢

Pemenne.

Yucno nepecranoBok P =3!=1-2-3=6

OTH epecTaHOBKHU:

abce, ach, bac, bca, cab, cha.

0) PasMemieHUsIMU U3 m SJIEMEHTOB IO /1 3JICMEHTOB Ha3bIBAIOTCS TPYIIIBI, COJCPIKAIIUE 10 /1
AJIEMEHTOB, OTJIMYAIOLTUECST MEKIY CO00M TMO0 MOPSAIKOM SJIEMEHTOB, MO0 CaMUMH 3JIEMEHTAMH.

Yucno pa3MenieHui HaxoaatT no Gpopmye:

A =m@m-1)...(m-(n-1)).

Hanpumep.
CocraBuUTh BCE pa3MeENIeHUs U3 JIEMEHTOB &, b, ¢, d 1o 2

Pemenue.
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Yucno pazMelieHni

(m-m-1)=4-(2-1)=3.
OTH pa3MelIeHus:
ab, ba, ac,cd, bc, cb, bd, db, cd, dc, ad, da.
B) CoueTaHWSIMU W3 m DJIIEMEHTOB I10 7 3JICMCHTOB, HA3BIBAIOTCS TPYIIBI, COACPKAIIUE 7
AJIEMEHTOB, OTIMYAIONITUECS MKy COOOM XOTsI OBl OJTHUM DJIEMEHTOM.

Yucio coueTanut

Hanpumep.
CocTaBUTh BCE COUETAHUS U3 DIIEMEHTOB a,b,c,d, e 1o 3.
Pemenue.

Yuciao coueTaHui

Ot coueranust: abe, abd, abe, ace, ade, bced, bee, bde, cde.

Kaaccnyeckoe onpenejicHue BEPOATHOCTH

HcnbITanue — KaKoe-TO JCHCTBHUE.

Hcxoapl ucnbITaHUS — MPEIIOIaraeMble pe3yabTaThl ICHCTBUS.

BeposiTHOCTL CcOOBITHS A — 5TO YHUCIO, XapaKTEpU3YIOIIEe BO3MOXKHOCTh HACTYIUICHHS
COOBITHS, PAaBHOE OTHOIICHHWIO YHCJA MCXOJOB, OIaronpusTCTBYIONIMX HACTYIUICHHIO COOBITUA A, K
YHCITy BCEX BO3MOXKHBIX UCXOJI0B 0003HAYAETCS

P(4)= m/n.
3agaua 1.

HaiiTu BeposiTHOCTH BhINIaICHUS TepOa Mpu OTHOM OPOCaHUU MOHETHI.

Pemenue.

A -BpImazieHue repoa

PA)y=m/mn=1/2

m =1 (TOTBKO Ha OAHON CTOPOHE MOHETHI 300pakeH repod)
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n =2 (y MOHETHI JIB€ CTOPOHBI)
BeposiTHOCTH cCyMMBbI U TPOU3BeIeHUs] COOBLITHH

Cymmoit coObiTuii A u B HaszpiBaeTcst HOBoe coObiTHe C, COCTOAIIEE B TOM, YTO HACTYIUT JIHUOO
coObITHE A, TU00 coOBITHE B, MO0 COOBITHA A U B OTHOBPEMEHHO.

CoObiTust A 1 B Ha3bIBalOTCS COBMECTHBIMHU, €CJIM OHU MOTYT MPOU30HTH OJTHOBpPEMEHHO. B
MIPOTHUBHOM CITy4ae COOBITUSI HA3bIBAIOTCS HECOBMECTHBIMH.

CymMoO#i IByX HECOBMECTHBIX COOBITUH A W B Ha3piBaeTcs, HOBoe coObitne C = A+B,
COCTOSsIIIee B HACTYIUICHUH JIMOO COOBITUS A, TUD0 cOObITHS B.

Hanpumep.

JIBa cTpenka CTpenisitoT M0 MUIIEHH

A — NIepBBIil CTPETIOK NOPA3UI MUILICHB;

B — BTOpO# CTPEIIOK NMOpPa3HUil MULIEHB;

C = A+B —nubo mepBblil CTPENOK MOpaswyl MHUIIEHb, JHUOO BTOpPOM, MO0 00a crpenka
nopasuyiv MulieHb ( A u B cOOBITUSI COBMECTHBIE)

[TpousBenennem coObITHl A W B Ha3biBaeTcs, HOBoe coObitue C = A-B, cocrosiiee B
MTOSIBJIGHUH M COOBITHSI A M COOBITHS B OTHOBPEMEHHO.

JIBa coOBITHS Ha3bIBAIOTCS HE3aBUCHUMBIMHU, €CIIM BEPOATHOCTh OJHOTO W3 HHUX (HEBAXKHO
KaKoro) He 3aBUCUT OT TOTO HACTYMHJIO APYroe COOBITHE WM HET. B MpPOTMBHOM cilyyae COOBITHS

Ha3bIBAKOTCA 3aBUCHUMBbIMU.

IIpumep 1.

JIBa cTpenka CTpessitoT 10 MULIEHH

A - 1epBbIi CTPETIOK MOpa3ni MUIIEHb

B — BTOpOI1 cTpeiok nmonaja B MUIIEHb

A n B coObITHs HE3aBUCHMBIE, TaK KaK MOMaJaHue B MUIICHb KaXKIbIM U3 HUX HE 3aBUCUT OT

TOrO, I1o11aJI B MUILICHb ,[[perfI HJIK HCT, a4 3aBUCUT JIMIb OT MAaCTCPCTBA KAXKAOTO U3 HUX.

Mpumep 2.

B xop3une conmepkuTCs 5 KpacHBIX mIapoB U 4 3eneHblx. HaliieM BEpOSATHOCTH TOrO, 4TO BO
BTOpO# pa3 OyAeT W3BJICUEH KpAcCHBIA IIap, €CIH MOCJe MEePBOTO W3BICUYCHHS IIap B KOP3WHY HE
BO3BpAILAETCA.

Pemenne.

O0603HaUNM:

A — B IepBbIi pa3 B3sUIM KPACHBIH 11ap
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B — B0 BTOpOH pa3 B3sIM KPaCHBIN 1Iap
CumBon  PA (B) o003HayaeT yCIOBHYIO BEPOATHOCTb COOBITHSI B IIPU YCIOBUU, YTO COOBITHE
A mpou3zonuio
P4 (B) =m/n=4/8
m=4=5-1, T.K. B IIEpBbI} pa3 B3sJIM KPACHBII 1Iap

n= 5+4-1=8 mocne nepBoro paza B KOp3MHE OCTAJIOCH § IIapOB

CuMBOJI  O3HAYaeT MPOTHBOIIOJIOXKHOE COOBITHE I A, TO €CThb COOBITHE  3HAYUT A HE

CIIy4nJI0Ch. BepoaTHOCTH TOTO, 4YTO BO BTOPOI pa3 B3SAT KPacHBIN IIap MPH YCIOBUH, YTO B TIEPBBIN pa3

B35UIM HE KPAaCHBIM  1Iap

BunuMm, 4to BEpOSATHOCTH COOBITHSI B 3aBUCHUT OT TOrO, MPOMU3OLLIO COOBITHE A WM HET.

3HAYUT, 3TH COOBITHUS 3aBUCHMEIC.

Teopema 1.
BeposTHOCTE CyMMBI JBYX HECOBMECTHBIX COOBITUH paBHa CyMME€ BEpPOSTHOCTEH 3THUX

COOBITHM.

Teopema 2.
BeposTHOCTh CyMMBI IByX COBMECTHBIX COOBITHUIH paBHa CyMME BEpOSITHOCTEH 3THUX COOBITHUIH

0e3 BCPOATHOCTU HX COBMCCTHOTI'O ITOABJICHUA.

Teopema 3.
BeposTHOCTh mpon3BeIeHUs ABYX HE3aBUCUMBIX COOBITUN paBHA MPOU3BEIECHUIO BEPOSATHOCTEH

3TUX COOBITHH.

Teopema 4.
BeposiTHOCTh Tpou3BeieHUS IBYX 3aBHCHUMBIX COOBITHUI pPaBHA MPOU3BEICHHUIO BEPOSITHOCTU

OZIHOI'O M3 HUX Ha YCJIIOBHYIO BEPOATHOCTD APYIroro Ipu yCIOBHH, UYTO IICPBOC COOBITHE IMPpOU30L1JIO.

3amaua 2.
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B xop3une naxonarcs 3 6enbix u 4 kpacHbIx mapa. Haynauy B3suiu 2 mapa.
Haiiti BEpOSATHOCTB TOrO 4YTO:
a) o0a 1mapa OKaxyTcst KpaCHbIMH,

b) Xx0Tst ObI OAUH LIAP OKAXKETCS KPACHBIM.

Pemrenue.

Bcex mapoB B kop3uHe 3+4=7. 13 3TUX 1MIapOB COCTABIISIIOT TpynIibl o 2 mapa. M 3To MOKHO

caciaaTb YuCiIOM c1moco0oB PpaBHBIM (LII/ICJ'IO BCCX BO3MOKHBIX I/ICXOI[OB)

a) Haiinem uncino ucXofoB OJAarompusATHBIX JUIsl COOBITHS, 4TO 00a IIapa OKaxyTcs

KpacHbIMH. KpacHble mapsl MOXKHO BBIOpPATh TOJIBKO M3 YUCIIA KPACHBIX U CENAaTh 3TO MOXHO YHCIIOM

CcrIoco00B

A — 00a mapa oka3anuch KPaCHbIMH.
PA)=m/n=06/21=2/7
b) Haiinem BepOsITHOCTH COOBITHSI A TOTO, YTO CPEeOW ABYX B3ATHIX LIAPOB XOTS OBl ONWH

OKa)KeTCsl KpacHbIM, TO €CTh JMOO OJMH IIap KpacHblii (coObiTe A ), nubo ABa IIapa KpacHBIX

(coObiTHE 4 )

A=A 1+ Ay

BepositHocT P(A1) u P(Ap) Beruucium no gopmyine P (4) = m/n

Yuciro BceX BO3MOKHBIX MCXOIOB UL 3TUX COOBITUI

Jlns HaxoXIeHHUs 4uciaa OJarONpHATHBIX MCXOIO0B COOBITHA 4| pacCyXJaeM Tak: OJHH IIap

KpacHbII MOXKET ObITh BEIOpAaH U3 YKCiIa KPACHBIX YHCIIOM CIIOCOOOB
IIpu 5TOM BTOPOIL Iap OyaeT GesbIM, U €r0 MOXKHO BBIOPATh YHCIOM CIIOCOO0B

Taxum oOpazom . BepositHocts P(A1) = 12/21 =4/7.

Tenepp HalieM BEPOSTHOCTD
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Torna P(4) = 4/7+2/7=6/7.

®opmy.a bepuy/m
JlomycTuM, IpPOU3BOAUTCS N HE3aBUCHMBIX MCIBITAHWM, B Ka’KA0M U3 KOTOPBIX BEPOSITHOCTH
HACTYIUICHUs COOBITUS paBHA P. 3HAUUT, BEPOSITHOCTh HEHACTYIIJIEHUS COOBITHS B OJHOM HCIBITAaHUU
q=1-p.
[To ¢popmyne bepHymm HaXOAUTCS BEPOATHOCTh TOTO, YTO B N HE3aBHCHUMBIX HCIIBITAHUAX

coOBITHE A HACTYIIUT POBHO k pas.

3anaua 3.

Urpanbhayto kocTh OpocatoT 5 pa3. HaiiTu BeposSTHOCTh TOTO, YTO IIECTh OYKOB BBIMAIET POBHO

3 paza.

Pemenue.

A — BBINAJIO LIECTh OYKOB MPHU OJTHOM OpOCAHUU UTPATbHON KOCTH.

p = P(A4) = 1/6 (Bcero mecTthb rpaneil n = 6, MeCTh OYKOB TOJIBKO HA OJHOW  TrpaHu m=1).
q=1-p=1-1/6=5/6

n=5k=3

Cayuaiinble BeJJMYHUHBI

BennumHa — 3TO TO, YTO MOXHO W3MEPHUTh B KaKuUX — JIMOO €OUHMIIAX (pacCTOSIHHE, CHIIA,
MPUOBLIL, TPOU3BOAUTEIHFHOCTH TPYy/a U.T.1.)
Cny4aifHON Ha3bIBAIOT BEJIMYHMHY, KOTOpasi B pe3y/bTaTe ONbITa IPUHUMAET 3HAaUEHHUE, KOTOPOE

HCJIb3d MPECACKA3aTh 3apaHce.
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Hanpumep. bpocator Monety 5 pa3. Uucino BbimaaeHuit repba mpu stoM (X) BenuyuHa
ciydaitHasi. OHa MOKeT npuHUMaTh 3HavueHus 0, 1, 2, 3, 4, 5.

CnyyvaifHple BETMYHMHBI 0003HAYAIOT MPOMUCHBIMH OykBamu X;Y;Z W T.J., a UX 3HAYCHUSA
COOTBETCTBYIOIIMMHU CTPOYHBIMHU OYKBaMHU.

CrydaiiHass BenuuuHa X IPUHUMAET 3HAUYEHUS X |, XD, ...., XA

CrnyualiHble BETUYUHBI JEIATCS HA JUCKPETHBIE U HEMPEPHIBHBIE.

3aKOHOM  pacHpelesieHus CIy4ailHOM BEJIMYMHBI Ha3bIBa€TCA  COOTBETCTBHE MEXKIY €€
S3HAYCHHUAMHU U COOTBETCTBYIOIIMMU BEPOATHOCTAMMU.

3aKoH pacmpeleieHus] UCKPETHON CITydallHOW BEMYMHBI MOXKET OBbITh 3a7aH B TaOIUYHOMN
dbopme. B mepBoii cTpoke TaONHIIBI 3aMUCHIBAIOT 3HAYCHUS CIy4ailHOW BEMYMHBI, & BO BTOPOH CTPOKE
COOTBETCTBYIOIIINE BEPOSTHOCTH.

X x] xp...xn

MaremaTH4eCKUM OXKHIAHUEM JIUCKPETHOW CIIy4ailHOM BEJIMYMHBI HA3bIBAETCSI CyMMa
MPOU3BEICHUI BCEX €€ BO3MOKHBIX 3HAUEHU HA UX BEPOSITHOCTH.

OGo3navaerca M (X) =xy p1 +txppp + ... txnpn.

MareMaTtnueckoe OXHUIAHUE CIYyYalHOW BEIMYMHBI MPUOIU3UTEIHHO PaBHO €€ CPEIHEMY

3Hauenuto M(X)  E(X).

Jucnepcueln ciiydailHOM BEJIMYMHBI HA3bIBACTCS MAaTEMaTUYECKOE OXHUIAHWE KBajpara
OTKJIOHEHUS CITy4alHOW BEJIUYUHBI OT €€ MATEMaTUYECKOTO OKUAAHUS.
O06o3HauaeTcs
DX)=M(X - M(X))*
Ha mpakTuke 9acTo monb3yroTes JUTsl BRIYUCIECHUS TUCTIEPCU (HOPMYIION:
DX)=M(X3) - (M(X))*
CpenHuM KBaJIpaTUYECKUM OTKJIOHEHUEM CIIy4yalHOW BEJIMYMHBI HA3bIBAIOT KOPEHb

KBaZ[paTHBIﬁ U3 JUCIICPCUU.

Ob6o3nauaercst o (X) =

WnTerpanbHoit  (yHKUMEH pacnpeneneHuss wWid (yHKIMEH paclpelesieHUs] Ha3bIBaeTCs
¢byukus F(x), onpenensiomas s KaKJ0ro 3Ha4YeHHs X BEPOSITHOCTh TOT0, UTO CiIy4aiiHas BeJIMYMHA
X TnpHUMeT 3Ha4eHHE MEHBUIE X, T.C.

F(X) = P(X<x).
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o (x).

Pemenue THNOBBIX 3aa4.

3amaua 1

CrydaiiHas BeTMUMHA 3aJjaHa 3aKOHOM PACIpeesIeHUs
X2 3 5 8
P 0.1 030402

Brerancnuth ee cpennee 3Hauenue E(x), mucnepento D(x) u cpeTHeKBaApaTHIECKOe OTKIOHEHUE

Haiitu ¢pynkmuro pacnpeneneHus F(x) U moCTpoUTh ee rpaduk.

Pewenue. a) cpeHee 3HaUYCHUE CIyYalHON BETUYHHBI

Ex) MX=x p+x p tx p +x p =2:0,1+3-0,3+5-0,4+8-0,2=0,2+0,9+1,6=4,7

Ex) 4,7
Haiinem mucniepcuto o gpopmysie.

6) D)= M(X?)-(M(X))*.

X 2 3 5 8
P 01 03 04 02
Uro6s! HaiiT M(X?), cocTaBUM 3aKOH paclpeesieHus: KBaJpara ClIy4aiiHON BEJIUYUHBI X>.
X 4 9 25 64
P 0.1 03 04 0.2
M(X?) =4-0,1+ 9 - 0,3 +25-0,4 + 64:0,2=0,4 +2,7+ 10+ 12,8 = 25,9
=25,9-4,7*=25,9 - 22,09 =3,81

=3,81

B) Cpe,[[HCC KBaAPATUIHOC OTKIIOHCHUC

ox)= =

r) Haiinem ynkuuto pacnpenenenus F(x), moMus, 9to F(x)=P(X <Xx)

X 2 3 5 8

P 0.1 03 04 0.2

1. Ecmux < 2, 1o F(x)=0, T.K. ciny4aifHas BeauurHa X He MPUHUMAET 3HAYCHUN MEHbIIE 2.
[TosTomy ¢pynkuusa pacnpenenenus F(x) =P (X< 2)=0

2. Ecmm 2 <x <3, o F(x) = 0.1, T.k. X CMOXET MPUHATH 3HaUYCHUE 2 C BEPOATHOCTHIO 0, 1.



This document was created by Unregistered Version of Word to PDF Converter

3. Ecimn 3<x <5, 1o F(x) =0.1+0.3=0.4 . B aToM ciiyyae X MOXET NPUHATH 3HAUYEHUE 2 C
BepoATHOCTBIO 0,1 1 3HaueHue 3 ¢ BepoaTHOCThIO 0,3.

4. Ecmm 5 < x < 8, o F(x) = 0.1+0.3+0.4=0.8 X MOXET NPUHATH 3HAYCHHE 2 C
BepoATHOCTHIO 0,1; 3HaueHue 3 ¢ BepoaTHOCThIO 0,3; 3HaueHue 5 ¢ BepoaTHOCTHIO 0,4.

5. Ecmu x> 8§, To F(x) =0,1 +0,3 +0,4 +02=1.

Taxum obpazom, uckomasi GyHKUuUsA F(X) UMeeT BHUI

I'padux F (x) uMeeT cTyneHYaThblii BU

1 _AF
0,8 —_ aE—
0,4 —_ a—
0,1 [ ==
| | | | >
0 b | X
2 3 5 8

Yuc10Bble XapaKTePUCTHKH HeNPePbIBHBIX CIy4YaiiHbIX BeJMYHH.
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Mamemamuueckoe oxcudanue HENPEPHIBHON CITy4ailHON BEJIMYUHBI X, BO3MOKHBIE 3HAYEHUS

KOTOpOM MpUHaAJIeKAT Bcer ocu OX, onpenenseTcss paBeHCTBOM

rre f (x) — muddepenpanbHas QyHKIUSA pacpeieieHns BEPOSTHOCTEH.
B gactHOCTH, eciii Bce BO3MOKHBIC 3HAYCHUS CIyYaiiHON BETMYMHBI TPUHAIC)KAT HHTEPBATY

[a, 6] , TO

M(x)=

Jucnepcuss HENPEPBIBHOM CIIy4allHOM BENWYMHBI X, BO3MOXKHBIE 3HAUYEHUS KOTOPOU

INpUuHAJICIKAT OX, OIIPEACIIACTCS PaBCHCTBOM

B YaCTHOCTHU, €CJIM BCC 3HAUYCHUA HerepBIBHOﬁ cnyqaﬁHoﬁ BCJIMYMHBI IIPpHUHAJICKAT

WHTEpBANy [a, 8], TO

CpenHeKBapaTUYECKOE OTKJIOHEHUE HENPEPHIBHOM CIIydyallHOM BEIMUYMHBI ONPEAEIAETCS

TakK, K€, KaK U JUIsl TUCKPETHOM ciiydyailHOM BenuuuHbl  (X)=

3anaua 1.

Cnyuaiinas BenumunHa X 3amaHa quddepennuanpHor  (QyHKIUMEH pacnpeneneHus F(x)=2x B
unrepsaie [0,1].

Bue sToro unrtepsaina f(x)=0.

Halitu MartemaTtmueckoe oxujgaHue ciydailHoil BenwuuHbl M(X), aucnepcuto D(X) u

CPCAHCKBAAPATHYHOC OTKJIOHCHHC

Pewenue.
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1.Jl1st Hax oK ACHUS MaTeMaTudeckoro oxunanus M(X) Bocrionszyemcst popmynoi

M(X) = . lloncraBus a=0, 6=1, f(x) =2X, HOTy4UM

M(X) =

M(x) =

2. Mucnepcuto D(X) Haiiaem o popmyine D(X)=

D(X) =

D(x) =

3. CpeHeKBaIpaTUYECKOE OTKIOHEHHE

(X) =

HenpepbiBHOI cilydailHOM BEJIWYMHOW HA3bIBAETCSA Takas, 3HAYCHUS KOTOPOM CIUIOLIb
3aMoOJIHAIOT HEKOTOPHIH HHTEPBAJ (IaJIbHOCTH TOJIETa CHApsIA).

3nas muddepeHnruanbayo GYyHKIIUIO pacipeaesieHus, MOKHO HAaWTH WHTETPATbHYIO (YHKIIHIO

no popmyine F(x) =

3anaua 2.

[Jana unrerpanbHas GyHKIIUS pacipeleleH s HEIPEPbIBHBIN cIydaiiHbIN BeTMUMHBI X.
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Haiitu muddepernuanbayro GyHKIUIO pacpeeICHHs.

Pewenue.

[To ompenenenuto nuddepenHuanpias (QyHKIMS paBHA NPOU3BOJHONM OT HHTETPaIbHON

byHKIHH.

3anaua 3.

Hana muddepennmanpras GyHKIHUS pacpeeIICHNUS.

Haiitu naTerpansHyto GyHKIUIO pacnpeneneHus. F(x) 1 TOCTPOUTH ee TpaduK.

Pewenue:

H3BectHO, UTO
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1. Eciin x<0, To

2. Ecmm , TO

3. Eciu

Taxum 06pa3zoMm, TOTYIHITH

I'padux F(x) umeer Buj

A

Fx)

v

o N
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3aga4yu KOHTPOJIbHON pPadoThI

3agaua 1.

Bpomensl  aBe urpanpHble KOCTH. HaliTm BEpOSTHOCTH TOTO, YTO HAa BBINMABIINX TIPaHIX
IIOSABUTCA:
1.cymma oukoB, paBHast 6
. CyMMa OYKOB, YeTHasl
. CyMMa OYKOB, paBHas 8
. CyMMa OYKOB, HEYEeTHas

. CyMMa OYKOB, paBHas 10

2

3

4

5

6. IpOU3BEICHNE OYKOB, PaBHOE 6
7. IPOU3BEICHUE OYKOB, YETHOE
8. MpOM3BEJICHUE OYKOB, paBHOE 12
9. mpou3BeIeHNE OYKOB, HEYETHOE

10. npousBeneHnE OYKOB, paBHOE 18.

3anaua 2.

B marasuH nmocTtymnuia mapTusi IUIaTheB OAHOTO (hacoHa, pa3Mmepa, HO pa3Horo mpera. B Heil K
KpacHbIX IuateeB U H cunux. CiyuaiiHsiM oOpa3zom npojasen B3su1 M minaTheB. Haiftu BeposiTHOCTB
TOT0, YTO CPEIA HUX UMEETCS:

1. P xpacHbIX MJIaTheB

2. Menbuie, yem P kpacHBIX 11aTheB

3. Xotst Obl OIHO KpacHOe IulaThe, 3HaueHus napamerpoB K, H, M u P 1o BapuaHTam

BBIOEpHTE B TAOIHUIIC.

Bapuantr | 1 2 3 /4 5|6 |7|8]|9
10
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K 5 6 6 7 4 8 6 415 7

H 6 5 5 4 5 6 71716 4

M 5 4 5 4 4 5 4 14 1|5 4

P 3 2 3 2 2 3 4 1213 2
3anaua 3.

CoObiTHe B mosiBUTCS B Ciiydae, ecli coObITHe A MOSIBUTCS HE MeHee 4eThlpex pa3. Haiitu

BCPOATHOCTL HACTYIUICHUSA COOBITHS B, €Clin 6y,Z[CT IMPOU3BCACHO 5 HE3aBHCHMBIX HCHBIT&HHIZ, B

KaXX/I0M U3 KOTOPBIX BEPOATHOCTb MOABICHHS COOBITUS A HaiiauTe o popmyne p = 0,2+

[Ipumeuanue. bykBa V- HoMep Baillero BapyuaHTa.

3anaua 4.

CnyqaﬁHaﬁ BeanuuHa X 3aj1aHa PAAOM pacCIIpCaACIICHUA

X X1 x3 x3 x4

P p1 p2 p3p4

Haiitu pynkiuto pactipenenenust F(x) ciiydaifHOW BETWYUHBI X U MIOCTPOUTH €€ rpaduK.

Boeraucnuts ansa X ee cpennee 3Hauenne £( x), mucnepcuro D(x), U CPEIHEKBaJIpaTUYHOE
OTKJIOHEHHE G (X)

3HaveHus NapaMeTpoB X| X2, X3, X4, P1, P2, P3, P4 BBIUUCIUTH IO GOpPMyIaM

R=2-

X 1= VR, xp =x1tR

xX3=xQ R, x4 = x3tR
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P1= N , p3= , p4=?

IIpumeuanue. byksa V- HoMep Balero BapuaHra.

3anaua S.

Crnyyaitnas BennunHa X 3ajaHa GyHKIMEH MJIOTHOCTH paclpeeleHUsl BEpOSITHOCTEH.

k=3 -v/10 R=2k

Haiitu ¢yuknuto pacnpenenenust F(x) ciydailHOM BenuuuHbl X. TOCTPOUTH rpadpuk (yHKIUH
F(x). Beruucnute qist X ee cpegHee 3HaueHue E(x), aucnepcuto D(x) ¥ CpeaHEKBAAPaTUUECKOE

OTKJIOHEHHE G (X).

3anaua 6.

Crnydaiinas BenmnurHa X 3a7aHa GyHKIIMEH pacipeneaeHus

Halitu QyHKUMIO TUIOTHOCTU paclpeneseHusl BeposiTHOCTeN f(x) ciiydyailHOW BenU4YMHBI X U
noctpouth ee rpaduk. Berucouts s X ee cpemHee 3HaueHue FE(X), mucnepcuro D(x) wu

CPEIHEKBAIPaTUYECKOE OTKIOHEHHE G (X).



