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A.E. Bypnankos Teopusi BEPOATHOCTEN M MaTeMaTUYeCKasl CTaTUCTUKA




BeposiTHOCTHbIE NpocTpaHcTBa

PaBHoBepoaTHbIE COOLITUA

PaBHoBEpOSATHBLIE CODLITUS

@ 2 CobbITus: open — pewka, tobuTt — He NtobuT, bbITb — UK He
ObITh.

@ 6 cobbiTuii: Yncna 1 — 6 Ha UrpanbHOl KOCTH.

@ 36 urpasbHbIX KapT.

@ 19 cTypeHTOB.

A.E. Bypnankos Teopusi BEPOATHOCTEN M MaTeMaTUYeCKasl CTaTUCTUKA



BeposiTHOCTHbIE NpocTpaHcTBa

PaBHoBepoaTHbIE COOLITUA

PaBHoBEpOSATHBLIE CODLITUS

@ 2 CobbITus: open — pewka, tobuTt — He NtobuT, bbITb — UK He
ObITh.

@ 6 cobbiTuii: Yncna 1 — 6 Ha UrpanbHOl KOCTH.

@ 36 urpasbHbIX KapT.

@ 19 cTypeHTOB.

[naBHas XapaKTEPUCTNKA N — HNCio CObbITUIA.
BeposaTHOCTb KaXxkgoro cobbiTusi B 3TUX NpuMepax OfMHAKOBA
1
pi= —.
n
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BeposiTHOCTHbIE NpocTpaHcTBa

PaBHoBepoaTHbIE COOLITUA

PaBHoBEpOSATHBLIE CODLITUS

@ 2 CobbITus: open — pewka, tobuTt — He NtobuT, bbITb — UK He
ObITh.
@ 6 cobbiTuii: Yncna 1 — 6 Ha UrpanbHOl KOCTH.
@ 36 urpasbHbIX KapT.
@ 19 cTypeHTOB.
[naBHasi XapaKTepucTrka N — YUCao COOLITUIA.
BeposaTHOCTb KaXxkgoro cobbiTusi B 3TUX NpuMepax OfMHAKOBA
1
pi= —.
n

CymMmapHasi BEpOSITHOCTb

n
1
i=1
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BeposiTHOCTHbIE NpocTpaHcTBa

PaBHoBepoaTHbIE COOLITUA

KaKOBa BEPOATHOCTb BbINaAeHNS €4MHULbI HA UFPaJibHO KOCTU B
BUAE

@ TeTpasgpa’
@ ukocasgpa’?

@ aopekasgpa’
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CnoxHeble cobbiTus &
YMHOXeHNe BeposiTHOCTEN

CnoxeHune BeposiTHOCTEM

CnoxxHble cobbiTus

Bpocaetcs cpasy ase moHeTbl. CKOIBKO MOXET BbINAaCTb OPJIOB?
0, 1, 2. Tpu cobbiTus. Kakoesl nx sepositHoctn? [1'Anambep B
“Dnumknonegun” (1751 — 1780, 35 Tomos) — 1/3.
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CnoxHeble cobbiTus &
YMHOXeHNe BeposiTHOCTEN

CnoxeHune BeposiTHOCTEM

CnoxxHble cobbiTus

Bpocaetcs cpasy ase moHeTbl. CKOIBKO MOXET BbINAaCTb OPJIOB?
0, 1, 2. Tpu cobbiTus. Kakoesl nx sepositHoctn? [1'Anambep B
“Dnumknonegun” (1751 — 1780, 35 Tomos) — 1/3.

KakoBa BepoSITHOCTb, BbIiAs N3 [4OMa, BCTPETUTL AUHO3aBpa?
OteeT: 1/2 — nn BCTpeyy wam He BCTpewy.
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CnoxHeble cobbiTus &
YMHOXeHNe BeposiTHOCTEN

CnoxeHune BeposiTHOCTEM

CnoxxHble cobbiTus

Bpocaetcs cpasy ase moHeTbl. CKOIBKO MOXET BbINAaCTb OPJIOB?
0, 1, 2. Tpu cobbiTus. Kakoesl nx sepositHoctn? [1'Anambep B
“Dnumknonegun” (1751 — 1780, 35 Tomos) — 1/3.

KakoBa BepoSITHOCTb, BbIiAs N3 [4OMa, BCTPETUTL AUHO3aBpa?
OteeT: 1/2 — nn BCTpeyy wam He BCTpewy.

CobbiTnsi MoryT 6bITb M HE paBHOBEPOSITHLIMU.
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CnoxHeble cobbiTus -
YMHOXXeHNE BeposiTHOCTEN

CnoxeHune BeposiTHOCTEN

YMHOXeHNE BepOFITHOCTem

NTak — BE MOHETbLI, YETbIpe PABHOBEPOSITHLIX COBLITUS:
@ open — open;
@ open — peLuKa;
@ peluka — open;
@ peLuka — peLuka.

Moyemy yeTbipe? NpocTpaHCcTBO COBLITUN A1t ABYX MOHET €CTb
npsiMoe Npou3BeeHNE NPOCTPAHCTB KaXK40W MOHETbI: KaXKaoMy
CODBbITUIO NEPBOVi MOHETLI COOTBETCTBYIOT ABa CODLITUS BTOPOIA.

np = ny X ng; 2x2=4
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CnoxHeble cobbiTus -
YMHOXXeHNE BeposiTHOCTEN

CnoxeHune BeposiTHOCTEN

PaBHoBEpOSATHBLIE CODLITUS

BeposiTHocTb ntoboii BbIbpaHHOiA napsl (Hanpumep, peluka — open)

paBHa
1 1 1

prozn—2:1:§-§:pr.po.

[y

ITO COOTHOLLEHNE MEXAY BEPOSTHOCTSMU OTAENbHbIX
CTaTUCTUNYECKN HE3ABUCUMBIX CODBITUI U BEPOATHOCTLIO
COBMECTHOIO X MOSIBJIEHNS] HA3bIBAETCS TEOPEMOI 06 YMHOXEHNN
BEPOSATHOCTEW:

Pab = Pa * Pb- (2)
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CnoxHeble cobbiTus -
YMHOXXeHNE BeposiTHOCTEN

CnoxeHune BeposiTHOCTEN

Yucno cobbiTuin

CKOJIbKO COBLITUN B NPOCTPAHCTBE TPeX MOHET?
n3:n2-n1:nl-nl-n1:2><2><2:23:8,

(a He 2 X 3=06).
CKoJIbKO COBLITUN B NPOCTpaHCTBaX

@ [ABYX UrpasibHbIX KOCTeN !
@ MOHETbI U UrpanbHOl KocTun?

@ [BYX MrpasbHbiX KOCTEN N Tpex MOHET?
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CnoxHeble cobbiTus &
YMHOXeHNe BepOsiTHOCTEN

CnoxxeHve BeposiTHOCTEN

CnoxxeHune BeposTHOCTEN

KakoBa BEpoATHOCTb U3 KOoAbl B 36 KapT BbITaWuUTh Nt0bytO
MUKOBYIO KapTy?

BepositHocTb ntoboii kapTbl — 1/36, nukoBbix kapT — 9. B
MHOXeCTBe BCeX 36-1 KapT MUKOBbIE KapTbl 06pasyoT
MOAMHOXECTBO U3 AEBSTN KapT.

BeposiTHOCTE monacTb B MOAMHOXECTBO paBHa CyMMe
BEPOSITHOCTEN 3NIEMEHTOB, COCTABJIAIOLMX 3TO NOAMHOXECTBO:

: 1 1
PQZE Poizg'%zl
i=1

MoxkHO 3Ty npobnemMy pewwnTs U APYrum nyTem: UMEeETCsl YeTbIpe
PaBHOBEPOATHbIE MACTN, 3HAYNT BEPOATHOCTb Ka)K,EI,Oﬁ N3 HUNX
paBHa 1/4.
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CnoxHeble cobbiTus &
YMHOXeHNe BepOsiTHOCTEN

CnoxxeHve BeposiTHOCTEN

CnoxxeHune BeposTHOCTEN

KakoBa BeposiTHOCTb U3 koloAbl B 36 KapT BbITaWwnTb gamy?
Bcero gam — yetbipe: pp =4 x 1/36 = 1/09.
KakoBa BeposiTHOCTb M3 KOMOAbI B 36 KapT BbITALNTL NUKOBYHO

adamy?
_ 11 1
PaD = Pa PD—4 0 36

XOTA OTBET O4YEBUAEH, TAaK KaK OHa — €ANHCTBEHHAA B KOJIOAE.
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AKCHOMBbI BEpOsSITHOCTEN

AKcrombl BEpOSTHOCTEIA

PaHee Mbl cTapTOBanu OT paBHOBEPOATHLIX CODLITWIA. Tenepb
MOX>XHO OTOWTM OT 3TOr0 OrpaHUYEHUSI.

@ BeposiTHocTHOE npocTpaHcTBO A — 3TO NPOCTPaHCTBO
cobbituii a;, 1 < i < n, rae n — 4ncio cobbITUM, KaXKOOMY
3JIEMEHTY KOTOPOro a; MpUNMcaHa BEPOSITHOCTb p.

@ BeposaTHocTb cobbITUSI p; — 3TO HEOTPULLATENLHOE YNCIIO
0<pi <1,

o BepOﬂTHOCTVI BCEX 2JIEMEHTOB MHOXXECTBaA NMOAYUNHAKOTCA
YCJIOBUKO HOPMUPOBKUL:

n
> pi=1 3)
i=1
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AKCHOMBbI BEpOsSITHOCTEN

OcHoBHble onepayunn

[lBe ocHOBHbIE Onepauuy C MPOCTPaHCTBaMU CODLITUIA 1
BEPOSITHOCTAMM:

@ [Npamoe nponzsegneHue npoctpaHcTs cobbituii C = A ® B.
Yucno anemMeHTOB NPsIMOro NPOU3BEAEHUSI PAaBHO
MPOU3BEAEHMNIO YUCEN SIEMEHTOB COCTABISFOLLMNX
MPOCTPAHCTB: Nc = Ny - ng. BeposaTHocTb coBmecTHOro
NOSIB/IEHNS] Mapbl HE3aBUCUMBbIX CODLITUIA PaBHO MPOU3BEAEHUIO
BEPOATHOCTEN KaXKaoro us cobbITuii pap = Pa - Pp.

@ BbigeneHne nogMHoXXecTBa NpPOCTPaHCTBA CODLITUIA B OAHO
cobbiTre. BeposiTHOCTL MonagaHusi B 3TO MOAMHOXECTBO
paBHa CyMMe BEPOSITHOCTE BCEX S/IEMEHTOB, BbIAENEHHbIX B
LOAHHOE MOAMHOXKECTBO.

DTu onepauun SIBASKOTCA OCHOBHBIMMW B MOCTPOEHUMN MPOCTPAHCTB
CJIOKHBIX CODBITU U3 HEKOTOPLIX MEPBOHAYAJILHLIX C 3a4aHHbLIMY
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AKCHOMBbI BEpOsSITHOCTEN

OcHoBHasl 3aga4a Teopumn BEPOSITHOCTE

Bbiuncnenne BeposiTHOCTEN COXHbIX COBbITUI 110
3a/1aHHBIM BEPOSITHOCTSIM 3J/1EMEHTAPHbIX COOLITUIA.
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BuHomuanbHoe pacnpepeneHue

MNMonuHomuansHoe pacnpegeneHuve
Mpumepsbt pacnpen,

[Mpumepbi

Tenepb fierko OTBETUTDL, HAMPUMeEP, Ha BOMPOC:
KaKoBa BEPOSITHOCTb BbIMAAEHNSI OAHOIO OpJa U OAHOI peLuKn npw
BbiOpacbiBaHun AByx MoHeT? [ofMHOXeCTBO peLueHnii cogepXuT
ABa cobbitusi: (0, p) u (p, 0), BEPOSITHOCTL Kaxkgoro 1/4, nostomy
NCKOMasi BeposSiTHOCTL paBHa 1/2. Mpwu 6pocaHnm aByx MoHeT
BO3MOXHbI YETbIpe KOMONHALMM, NPUBOASILLNE K TPEM 3HAYEHUSIM
4ucna OpJIoB No:

e (p, p): no =0; pp =1/4.

e (p,o)(o,p)n,=1;,pp=1/2.

@ (0,0): np =2; pp =1/4.
KakoBa BepoSITHOCTb BbINAAEHUS OJHOTO Opia U ABYX PELLEK npu
BbiDpacbIBaHUN Tpex MOHET?

1\® 3
’71/3:3<2> :ga
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BuHomunansHoe pacnpepeneHue

MNMonuHomuansHoe pacnpegeneHuve
Mpumepsbt pacnpen,

BuHomMmunansHoe pacnpeaeneHmne

Craptyet oT buHapHoro pacnpefeneHunsi: NpoCTPaHCTBO cobbITHi
N3 ABYX 3JIEMEHTOB, KOTOpPblE abCTPAaKTHO MOXHO UMEHOBATb + W
-. BepositHocTb niitoca — p — BewsecTBeHHoe Yucio ot 0 go 1,
BeposiTHOCTb MuHyca — (1 — p). Mpwn BpocaHum n moHeTt
NPOCTPAHCTBO COBBLITUN — 3TO N - KPAaTHOE NPOU3BESEHNE
BMHapHOro NMpocTpaHCTBa caMoro Ha cebsi ¢ Yncnom anemenTos 2.
B kaxgoli peanusauum cpegyn n COCTaBASIOLLNX dEMEHTAPHbIX
CobbITWIA BBINAAAET M MJKOCOB 1 OCTAJIbHLIE N — M — MUHYChI.
Takum 0bpa3oM MOpOXKAAETCSH HOBOE BEPOSATHOCTHOE
NPOCTPaHCTBO, NPOCTPAHCTBO C/Iy4aliHOro yncna m,
NPUHUMAIOLLETrO 3HAYEHMSI OT HYNs A0 N.
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BuHomunansHoe pacnpepeneHue

MNMonuHomuansHoe pacnpegeneHuve
Mpumepsbt pacnpen,

BuHomunansHoe pacnpegenexve

Ecnn B kakoii-To peannsaunu Bbinano m natocos (n n — m
MUWHYCOB), BEPOSITHOCTb Takoro cobbitus pasHa p™ (1 — p)"— ™
HE3aBUCUMO OT NopsAKa BblNaA€HUA NJAKOCOB N MUHYCOB. HO m
NAKOCOB MOXET BbINAaCTb B Pa3HbIX KOM6|/|H3L|,V|F|X:

(F= =+ ).

Yucno Takux KOMBMHaLWIA:

n!

Ny' = m! (n—m)!’

BeposiTHocTn coBbITUl € OANHAKOBBIM M OJUHAKOBbI
p™ (1 — p)"~™, Tak 4TO BEpPOSITHOCTbL HYNUCAA M PaBHa
n!

Py = mpmu -p)" " (4)
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BuHomunansHoe pacnpepeneHue

MNMonuHomuansHoe pacnpegeneHuve
Mpumepsbt pacnpen,

BuHomunansHoe pacnpegenexve

Mpu p = 0.7, n = 8 3To pacnpeaeneHne NpeacTaBieHo Ha rpaduke

Nre
EN
(o2}
©

Teopus aToro pacnpegeneHus beina noctpoeHa Akobom Bephynnn
(1654-1705) u Hepenko umeHyeTcst pacnpegeneHnem beprynnn.
Takum 0bpazom n 3k3eMnIsspoB brHapHOro npoctpaHcTea ¢ 2"
S/IEMEHTOB MPUBEAN K NPOCTPAHCTBY COOLITU U3 n+ 1 31eMeHTOB
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BuHomuanbHoe pacnpepeneHue

MonuHomunansHoe pacnpegenexue
Mpumepsbt pacnpea

[lonnHoMuansHoe pacnpeaeneHmne

Kak bruHoMuanbHoe pacnpegesneHmne nopoXhaeTcst MHOrOKPaTHbLIM
NpsiMbIM Npon3BegeHneM (MHOrOKpaTHO BbIBOPKOIA)
BEPOSITHOCTHOrO MPOCTPAHCTBA C ABYMSI COCTOSAHUSIMU, TaK
MHOFOKpaTHasi BbIbOpKa M3 NpocTpaHCcTBa € | coCTOAHMUAMU U
BEPOSITHOCTSIMU P1, P2, ..., P/ NPN ycnosum » 7 pj = 1 nopoxpaer
NOJIMHOMMATIEHOE PACTIPELENEHME.

Mocne n-kpaTHOI BLIGOPKY peann3auunn i-x COCTOSIHNIA

(m1,..., my); > m; = n onNpegensitoTCsi BEPOSITHOCTSIMM
NOJMHOMUNANBLHOIO pacnpeaeneHuns:

n!
Py, ma,...m) =

my m2 my
m1!m2!...m/!p1 Pa=--- Py (5)
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MaremaTuyeckoe oxunaaHve
Aucnepcus

MomeHTbl

CemuunHBapuaHTbl

Cnyuaiinble yucna

Ecnn cnyyaliHbiM cobblTUEM SIBNSIETCSA 3HAYEHNE KAKOrO-TO YMCNa
(Hanpumep, x), MOTYLLErO NPUHUMATL N PA3INYHbIX 3HAYEHWNI B
KakoM-To MHoxecTBe (x;; 1 < i < n) c 3agaHHbIMU 1N
BblYNCJIEHHBIMMN BEPOATHOCTSAMU pPj, TO TaKOe BEPOSTHOCTHOE
MPOCTPAHCTBO HA3bIBAETCS C/yYaliHbIM YUCIOM UAWN CJyYariHON
BEJINYNHOM.

Hucna MOXHO CKIaAblBaTh, BblHMTaTb, YMHOXATb U AeIUTb U 3TO
NPUBOANT K BO3SMOXXHOCTIU OMPeAeNsiTb Ha BEPOSATHOCTHbIX
NMPOCTPAHCTBAX HEKOTOPbIE YUCJIOBbIE XapPaKTEPUCTUKMN STUX
NMPOCTPAHCTB.
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Martemartuyeckoe oxunganune
Aucnepcus
MomeHTbl

- CemuunsapuaHThl
CnyuaiiHble ynucna

MaTtemaTunyeckoe OXngaHne

Ba)kHeiiLuel 4nCNIOBOI XapaKTEPUCTUKON CyHaliHOW BEINYMHBI
ABNSETCA ee MaTEMaTUYECKOE OXULAAHUE:

3Hal'|eH|/|e MATEMATUHECKOIO OXKNLAHNA NEXNT MEXAY
MWHUNMAJIbHbIM N MaKCUMaJiIbHbIM 3HAYE€EHUAMMUN CﬂyqaﬁHOﬁ
BEJINHNHbI.

Xmin < < X > < Xmax-

[Mpu MHOroKpaTHOIl BbIDOPKE C/Iy4aliHOro Ymcia MaTeMaTUYECKoe
oXunAaHue < X > OLEHUBAET CpefHee 3HAaYeHNE B MHOXECTBE
peann3aunia.
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Martemartuyeckoe oxunganune
Aucnepcus
MomeHTbl

- CemuunsapuaHThl
CnyuaiiHble ynucna

DyHKUMUS CnyYaliHO BeNNYUHbI

MoxHo onpesenntb yHKLUIO CyvaiiHoi Bennyntbl f(x) un
BbINUC/INTE MAaTEMAaTUYECKOE OXKMAAHNE STONR DyHKLMN:

< f(x) >= Z f(xi) pi- (7)
i=1

Hanpmmep, MaTeEMaTUYECKOE OXXNAAHNE KOHCTAHTbI paBHO CaMoli
KOHCTaHTe < € >= C.
MaTtemaTunyeckoe oXxugaHue ANHERHON cbyHKu,Vm:

<Ax+B>=A<x>+B.

MaTtemaTunyeckoe oxujaHne pasHoCTN CydaliHOW BENUYUHLI C ee
MaTEMaTUYECKNM OKUAAHUEM (KOHCTAHTOI) BCErAa paBHO HYJHO:

<(x—<x>)>=<x>-<x>=0. (8)
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MaremaTtuyeckoe oxuaanue
Awvcnepcus

MomeHTbl

- CemuunsapuaHThl
CnyuaiiHble ynucna

OueHKy BEPOSITHOCTM OTKJIOHEHUSI Cy4YaliHOW BENYMHBI OT €€
MATEMATUYECKOrO OXUAAHNSA JAET JUCTEPCUS:

Dy =< (x— <x>)?2?>=<x>—2x < x>+ <x>*>= (9)

<x?>—<x>’>0.

Huncnepcusa paBHa HyNIO TONIbKO Y KOHCTAHTbI — B CJly4ae, eCcau Ans
BCex CobbITUI CyyaiiHasi BeNMYMHa ofHa 1 Ta xe (Hanpumep, Ha
BCEX IPaHsiX NIPaIbHOrO KybMKa HanmmMcaHo OAHO M TO >Ke YMCIIO).
Bo Bcex peasibHbIX Cnyyvasix AUCNEPCUst NOJOKUTENbHA.
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MartemaTtuyeckoe oxuganue
Aucnepcus
MowmeHTb!

- CemuunsapuaHThl
CnyuaiiHble ynucna

MomeHTbl

[ucnepcusa B nocnenHeli hopmysie BbIYUCISIETCS Hepes
MaTeMaTUYeCKoe OXXMIAHNE KBAAPaTa 1 NEPBON CTeneHu
cnyyaiiHoli BennyuHbl. MaTemaTunyeckoe oxungaHue [-ii ctenexmn
C/IyHaiHOW BEIMYMHBLI HA3LIBAETCS /-M MOMEHTOM:

n
my=<x'>= ()" pi. (10)
i=1

OTmMeTuM, 4TO BO BCE BBEMEHHbIE OMpPEAESIEHNS CAMU BEPOSITHOCTH
BXOAAT JINHENHO.

MoMeHTbI — AN HEKOTOPbLIX aHAJINTUHECKNX pacnpegeneHnii cpasy
BCE — MOTYT ObITb OnpeaeneHbl Yepes MPon3BoAsLLYIO (OYHKLMIO
MOMEHTOB:

n o9 tl d /
_ tx _ tX; o . - —
F(t) =< e™ >= Ze pi=>_ oms m = (dt) F(t)lt=o-
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MaremaTuyeckoe oxunaaHve
Aucnepcus
MomeHTbl

- CeMVIVIHBapVIaHTbI
Cﬂy‘-ial/lele 4yucna

CeMI/II/IHBapI/IaHTbI

Haunbonee cunbHbIM annapaToM Teopuu BEPOSATHOCTM SABASKOTCS
CEMUNHBAPUAHTBI, TECHO CBsi3aHHbIE C MOMeHTamMu. [Tpounssoasias
PYHKUMSA CEMUNHBAPMAHTOR €CTb Jorapudm Npon3BoAsiLLED
yHKLMN MOMEHTOB:

2 k

(D) =In(F(D) = txa+ 5 xa+ X, (12)

a KO3(hDULIMEHTBI PasIOXKEHNSA €€ B psif Teidnopa No CTeneHsiM
napameTpa t n ABASAOTCA CEMUMHBApUAHTaMU:

w=(2) Xl (13)
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MaremaTuyeckoe oxunaaHve
Aucnepcus
MomeHTbl

- CeMVIVIHBapVIaHTbI
Cﬂy‘-ial/lele 4yucna

CeoiicTBa CEMNNHBAPMNAHTOB

@ [lepBbili ceMUMHBapPUAHT — MaTEMATUYECKOE OXKMIAHNE
CNly4aiiHOli BENNYMHbI, BTOPO — ee AncCnepcus.

@ Jlioboii ceMUMHBapUaHT CyMMbl ABYX HE3aBUCUMbIX
CNyYalHbIX BEINYNH paBeH CYMMe COOTBETCTBYHOLL X
CEMUVHBAPVAHTOB CJIaraemblixX:

Foery(8) = D > €009 prgpryp = Fig () - iy (2);

i=1 j=1
Xix+y](t) = In(Fipyy (£)) = In(Fpq (2)-Fryp (1)) = Xp (8) +x1y1 (2)-
Orciopa Bcneactaue (13)

Xixyle = Xixdx T Xyl (14)

CooTBeTCTBYtOLME CEMUNHBAPMAHTLI MPU CIOXEHUN

CAYYaMHbIX BEANYUNH CKAAbIBAOTCA.
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MaremaTuyeckoe oxunaaHve
Aucnepcus

MomeHTbl
CemuunsapuaHThl

Cnyuaiinble yucna

[Mpyn macwTabHoM npeobpasosaHnm

t (A x) (tA) x

< @ >=<e > xpwd(D) = XA )i X, = A X,
(15
k- ceMUMHBapMaHT YMHOXAETCA Ha MacLITabHbIA MHOXUTENb B
k- ctenenn. B yacTHOCTM, Ancnepcns yMHOXaeTCa Ha KBagpaT
macLiTaba.
TpeTuii CEMUMHBAPUAHT X3 Ha3bIBAIOT ACUMMETPUEN, TaK KaK OH
paBeH Hy/IO ANS pacnpeAeneHnii, CUMMETPUYHBIX OTHOCUTENBHO
MaTEMaTUHECKOrO OXKNAAHUA, @ YETBEPThIli Y4 Ha3bIBAIOT

SKCLIECCOM.

A.E. Bypnankos Teopusi BEPOATHOCTEN M MaTeMaTUYeCKasl CTaTUCTUKA



MaremaTuyeckoe oxunaaHve
Aucnepcus
MomeHTbl

- CeMVIVIHBapVIaHTbI
Cﬂy‘-ial/lele 4yucna

Hucnepcusi cynepnosnunu

Bennuuna x pacnpegenera no CrbtogeHty ¢ < x >=2 u Dy, = 3.

2 _ _
Bennuunna y pacnpeaenena no sakony X< c <y >=4un D, = 5.
Ha|7|'rv| MATEMATUHECKOE OXXNAAHNE N ANCNEPCUIO BEJINHNHDbI
z=2x-—3y.

A.E. Bypnankos Teopusi BEPOAITHOCTEN M MaTeMaTU4ecKasl CTaTUCTUKA



MaremaTuyeckoe oxunaaHve
Aucnepcus
MomeHTbl

- CeMVIVIHBapVIaHTbI
Cﬂy‘-ial/lele 4yucna

Hucnepcusi cynepnosnunu

Bennuuna x pacnpegenera no CrbtogeHty ¢ < x >=2 u Dy, = 3.

2 _ _
Bennuunna y pacnpeaenena no sakony X< c <y >=4un D, = 5.
Ha|7|'rv| MATEMATUHECKOE OXXNAAHNE N ANCNEPCUIO BEJINHNHDbI
z=2x-—3y.

<z>=2<x>+(-3)<y>=2.-2-3-4=-8.

A.E. Bypnankos Teopusi BEPOATHOCTEN M MaTeMaTUYeCKasl CTaTUCTUKA



MaremaTuyeckoe oxunaaHve
Aucnepcus
MomeHTbl

- CeMVIVIHBapVIaHTbI
Cﬂy‘-ial/lele 4yucna

Hucnepcusi cynepnosnunu

Bennuuna x pacnpegenera no CrbtogeHty ¢ < x >=2 u Dy, = 3.

2 _ _
Bennuunna y pacnpeaenena no sakony X< c <y >=4un D, = 5.
Ha|7|'rv| MATEMATUHECKOE OXXNAAHNE N ANCNEPCUIO BEJINHNHDbI
z=2x-—3y.

<z>=2<x>+(-3)<y>=2.-2-3-4=-8.

D, =22D,+(-3)?D, =4-3+9-5=57.

,El,mcnepcm BCeraa noJIOXKNTEJNIbHA.

A.E. Bypnankos Teopusi BEPOATHOCTEN M MaTeMaTUYeCKasl CTaTUCTUKA



	 
	 
	 

	 
	 
	 

	 
	
	 
	 

	 
	 
	
	
	



