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NoHATHE CAyYaHOU BEAUUMHDI

® CayuvanHasa BeamumHa (CB) - 3To BeAuumHa, KoTOopas B
pe3yAbTaTe 3KcnepumeHTa (OnbiTa, UCMbITaHUA) NMPUHUMMaET
OAHO M3 CBOMX BO3MOXXHbIX 3HAa4YE€HUM, MPUUYEM 3apaHee
HEU3BECTHO, KAKOE€ MMEHHO.

[IpHMepHbl CTy49aHHBIX BeTHIHH:

DKCIIEpHMEHT Cny9aiiHas BeIHIHHA Bo3MmosxHEBIe 3HAYEHHA CIIVIAHHOH
BEJIHIHHE]
KoHTpons KagecTBa Yncno gedekTHEIX JeTaleH 0152570
70 gerane#
CTpOHTEIBCTEO KHIOTO J0Ma IIpoueHT 3aBepmIeHHOr0
CTPOHTEIECTBA CIIVCTA 6 MEeCcALEeR 0=x<100
IIpoBepka CTeneHH 3arpy3kH YHCIIO KIHEHTOB B TeUeHHE ) e S
ONEepanHOHHOTO 0TAeNa OaHKa padodero gHA
Toproens aBTOMOOHIAMH UHCI0 mpoJask B TeYeHHE MECALa 0.:1.2...n

Ciy4aHHBIe BeTHYHHBI 0003HA4Yar0TCs 3ar1aBHBIMH TaTHHCKHMH OyKBaMH: X, ¥,
Z H 1L IIpomHCHBIe OVKBBI HCIOJIB3VIOTCA 1718 O0003HAYEHHH OIIPEIeNeHHBIX
3HA4YeHHH CIy4YaHHOH BeIH4YHHBI. Hampumep, ciaydadHas BelHYHHA X IIpHHHMAaeET

3HAYEHHA X 1, X2 oee X p



Pa3nHYal0T CIy4aHHbIe BeTHYHHBI JHCKPETHBIE H HElPEePHIBHBIE.

JTACKpeTHOH (mpepbIBHOH) HA3BIBAKWT CIy4aiHyw Beanduny (JICB),
KOTOpasi IPHHHMAET KOHETHOE HIH 0€CKOHEYHOE (HO CIeTHOE) YHC/I0 0TAEIbHBIX,
H30,IHPOBAHHBIX BO3MOKHBIX 3HAYEHHH C ONpeJe/IeHHBIMH BEPOATHOCTAM.

[Tpuvmeps! THCKpeTHRIX CB:

1) YHCTIEHHBIH COCTAaB CEMBH:;

2) YHCIO CTYAEHTOB B IPVIINE;

3) 4HCIO 3epeH B KOIOCE.

XapakTepHOH OCOOEHHOCTBK JHCKPETHBIX CaydadHeIX BedHdHH (JCB)
ABIAeTCA TOT (akKT, 4T0 Bce BO3MOXHbIe 3HAa4eHHsi JCB Mo:kHO 3apaHee

NEPEIYHCTIHTD H NPEICTABHTDL B BHAE OTAE/IbHBIX TOYEK HA YHCI0BOH OCH.




HenpepeiBHoil CB HasbiBaercss Takag HCB, xoTopas MOAeT NPHHHEMATH

JH00bIe 3HAYCHAS HEKOTOPOI0 MPOMEARYTKA (CBoero A1 Kax10i CB).

[TpuMeps! HenpepsIBHEIX CB !

1) pacxoZ roproYero Ha eIHHHIY PacCTOAHHA;
2) BEC 3¢PHA IIIEHHIIH;

3) Bpems Oe3aBapHHHOH padOThl YCTPOHCTBA;
4) KOJTHYECTBO 0CAJKOB, BHIABIIHX B CYTKH.

XapakTepHeIM 114 HempepslBHOH CB  gBidercd T0, 9TO0 BCE BO3MOAKHBIC

3HaueHHT HCB 3anomHAioT HeKOTOPEIH HHIEPBAT, NEPeYHCIHTh_ BCE BO3MOKHbIE
3HAYeHHA HenpepbiBHOH CB HEBO3MOKHO, 4 MOKHO TO/JIbKO YKA3aTh IPAHHIIBI, B

KOTOPBIX OHH 3aK/JIKY€HbI.



3aKOH pacnpeA€EA€HUA CAYYaUHbIX BEAUUMH.
Paa pacnpeaeAeHus

J14 JHCKPETHBIX CIyYaHHBIX BeTHYHH MBI MOKEM IepeYHCIHTh BCE
BO3MOKHBIE 3HAYEHH, KOTOPHE 3Ta BETHYHHA MOKET NPHHATh, H HX MOXKHO
TIPeCTABHT B BHIE OTAETbHBIX TOUEK Ha HCTOBOH OCH. 3Ta COBOKYIIHOCT 3HAYEHHH
MOZKET ObITh 3a1aHa TAOTHIEH, QYHKIHEH HIH TPAdHKOM.

CooTHOIIeHHEe, YCTAHABIAHBAIONeE CBA3b MEKIY  OTAEAbHBIMH
BO3MO/KHBIMH 3HAYEHHSAMH C1yYAHHOH BeIHYHHBI H COOTBETCTBYHIIHMH HM

BEPOATHOCTAMH, Ha3bIBACTCH 3AKOHOM PaCHPEICICHHA LIHCRpCTHOﬁ Cﬂ}"laﬁHOﬁ

BeTHYHHBI.
[IpocTeHmmes GOPMOH 3aKOHA PACIpeleTeHHs 114 IHCKDPETHBIX CTYYaHHBIX

BCTHIHH ABTACICA PHAJ paclpeicIeHH A,




PsagoMm pacnpenenenusi [JCB X HaspiBaeTca Ta0IHIA, B KOTOPOH ITeP €Y HCICHEI

BO3MOZKHBIE (pa3IHYHBIE) 3HAYEHHA 3TOH CAYYAHHOH BEIHYHHBI X ; X2, «e X, C

COOTBETICTBEVOIITHMH HM E€POATHOCTAMH

BI, P2y ees Py

Xi| X1 | X2 [eee | X [|HIH|X X7 | X2 e | Xn

Pi | P1 | P2 |« | Pn Pi |P1 |P2 |+ |Pn

Takum o0paszoMm, ciydaHHasd BeTHYHHAa X B pe3vibTaTe HCIBITAHHA MOJKET
IPHHATH OJHO H3 BO3MOJKHBIX 3HAYEHHH X 1 X, ... X, C BEPOATHOCTAMH
P(X=x1) =1, P(X=X) =3 e P(X=X,) =P,

3amHch P(X=x) 1714 JHCKPETHHIX CTy4YaHHBIX BEITHYHH O3HAYaeT BEPOATHOCTD
TOTO. 4TO CIy4aHHas BeIHYHHA X INPHMET onpedeleHHoe 3HadeHue x. Hanpumep,
3anHch P(X=5) = 0,2 03Ha4aeT, 4TO BePOATHOCTh TOTO, YTO ClIydaHHAasd BeTHYHHA X

IIPHMET 3Ha4YeHHe, paBHoe 5, ecTh 0.2. MBI MOXEM TakKe HCIOIb30BaTh 0olee

KOPOTKYIO 3allHCh: P(X) BMecTo P(X=x), HnH P(5) = 0,2.



Tak kak coOnTHA (X=X;), (X=X ... (X=X,) COCTaBIAKT MOJHYIO IPYIIIY

COOBITHH, TO CYMMa BEPOATHOCTEH P 1 P2, . P , PABHA SIHHHIIE

n
lei=1

PsAn pacnpeneeH s JHCKPETHOH CTyYaHHOH BETHIHHEI JOKEH VIOBICTBOPATE
CTIEAVIOIIHM VCIOBHAM:

1. Px)z0

3t gP(x) =1 (um gpi=1) (1)



IIpumep 1. KaxaelH OeHb MeCTHas rasera ojydaeT 3akKasbl Ha HOBBIE
peKiIaMHbIe OOBABICHHs, KOTOpPEIe OYyAVT HamnedaTaHbl Ha CIeAYIOIMHH JeHb. UHCIO
pPeKIaMHBIX OOBABISHHH B ra3ere 3aBHCHT OT MHOTHX QaKTOpPOB: AHS HeJelIH, Ce30Ha,
O0Iero COCTOSAHHA 3KOHOMHKH, aKTHBHOCTH MeCTHOIro OH3Heca H T.4. Ilyvers X -
YHCJIO HOBBIX peKIaMHBIX OOBABICHHH, HaledaTaHHBIX B MECTHOH rasere B
OIIpeaeIeHHBIH JeHb.

X - cay4daHHas BelIHYHHA, KOTopasd MOIKeT OBITh TOJIBKO IIETIBIM YHCIOM.

ITvCcTh B HaIIeM IIpHMepe caayvdaiHasg BeIHIHHa X IpHHHMaeT 3HadeHHs 0, 1. 2,
3.4.5 cBepoaTHOocTaAMH 0.1; 0.2: 0.3;: 0.2; 0.1; 0.1 COOTBETICTEBEHHO.

TabmnHuma 1

Psan pacnpeneileHHsa CIyYaHHOH BEIHYHHBI X — YHCIa PeKIaMHBIX O0bIBICHHH

X; 0 1 2 3 4 <

PX)=p: 0.1 0.2 0.3 0.2 0.1 0.1

TaOaHila 1 TOBOPHT HAM O MHOTOM. HanmpHMep. Mbl BHOIHM: BEPOATHOCTE TOTIO,
4TO B OIIpeldelIeHHBIH JeHb OVAVT HaledaTtaHbl 3 OOBABIEHHA, paBHa 0.2, a 2
o0BsABIeHHA - 0.3 H T.4. IIOCKOJIBKY MOSBIEHHS pPa3IHYHBIX 3HA4YEeHHH CIy4aHHOH
BEIHYHHEI X - HECOBMECTHBIE COOBITHA. TO BEPOATHOCTH TOrO. UTO B rasery OyayT
IIOMEIIEHBI HUIH 2 HIIH 3 peKIaMHbBIX OOBABICHHI, - paBHA CYMMeE BEpOATHOCTEH P(2)
+ P(3) = 0,3 +0,2 = 0,5. BepOATHOCTH Ke TOrO, 4TO HX YHCIO OVIeT HaXOJHTIbCA B
npenenaxoT 1 g0 4 (Bka1rodas 1 H 4). paBHa 0.8. Toecth P(I1 =X=4)=0,8;aP(X=0) =
o,1.



P pacrpeneneHHs MOKHO H300pa3HTb rpadHIeCcKH.
J114 3T0TO 10 OCH aGCIHCC OTKIaAbIBAIOT BO3MOJKHBIE 3HAUEHHA CTyYaHHOH
BETHYHHEI, a [I0 OCH OPIHHAT COOTBETCIBYIOIIHE HM BepOATHOCTH. ECITH TOYKH (X;:p;)

COCIHHHTD OTPE3KaAMH IIPAMBIX, TO IIOTVHCHHAA TIOMaHaA THHHA €CTb MH020)20/T6HUK

(w1 nouzon) pacipeaeIeHHs.
yil

0'3 Prissevmerrnerey

02l A .

0,1

0 1 2 3 4

N

Puc.1. ITOIHIOH pacupeaeneHHa 119 JaHHBIX IpHMepa 1



Ipumep 2. B KHICKHOM MarasHHE OpraHH30BaHa1o0Tepesa. PassIrpeIBarOICA JBE
KHHI'H CTOHMOCTBIO 10 10 pyOieH H oaHA - CTOHMOCTRIO B 30 pyOaeH. CoCTaBHTh
3aKOH paclpeeleHHs] CIy4YaHHOH BeTHYHHEI X - CYMMBI YHCTOTO (BO3MOIKHOTIO)
BBIHIPBIINIA I TOT0, KTO IpHOOpen oaHH OHiner3a 1 py0ias, eclIH BCero nmpogaHo 50
OHJIETOB.

CnydaliHas BenHYHHA X MOJKET IPHHHMATh TPH 3Ha4eHHd: - 1 pyO. (ecaH
BIazes1en OHneTa He BEIHIpaeT, a GakTHIeCKH npoHrpaer 1 py0., VILIadeHHbIE HM 3a
On1eT): 9 py0.; 29 py0. (bakTHISCKHH BBIHI PHIII YMEHBIIIAETCA Ha CTOHMOCTh OHIeTa-
1 py06.) IlepBOoMy pe3yabTary 01aronpHATCTBYIOT 47 HCX00B H3 50, BTOpOMY - 1IBa, a
TpPEeThbEMY - OJHH.

HOC—)TO.\Iy HX BEPOATHOCTH TAKOBBI:

P(X=-1)= % =0,94; P(X=9)=

=
p)

=0,04; P(X=29)= io =0,02

%|m

3aKOH pacIpeelIeHHs Cy4aHHOH BeTHIHHBI X HMeeT BHI

Cyava eemurpemma (X) -1 9 29

Beposaruocts (P) 0.94 0.04 0.02

Konrpoas: >'p; =0,94 + 0,04 +0,02=1

i=1



IIpumep 3. B yCI0BHAX JOTEPEH, OMHCAHHOH B IPHMEpE 2., 06¢ TIOCETHTENA

Mara3HHa MPHOGPETH M0 0ZHOMY OHIeTy CTOHMOCTBIO 10 1 py6. COCTAaBHTB 3aKOH

PacCIIpEaCICHHA CYMMBI BEIHIDBIMIA 714 BTOPOI'O IMIOCETHTENA, CCTH I'IepBBIﬁ BBIHIPAl

KHHT'Y CTOHMOCTBIO B 30 pyO0aet.

ECIH mepBhIH MOCETHTENb BBIHTPAT KHHTY CTOHMOCTBIO B 30 py0., TO BTOpOH

MOCETHTENh MO:KET HIH He BBIHTPaTh, HIH BEIHIPATh KHHTY CTOHMOCTBIO B 10 pyo.

TTepBoMy COOBITHIO 61aTOMIPHATCTBYIOT 47 H3 OCTABIIHXCA 49 HCXOO0B, BIOPOMY - 2

HCXO0J4.

CleZ0BaTelbHO, 3aKOH paclpeleleHHd CIyYaHHOH BEeIHYHHBI Y (CyMMa

BBIHT PBIIIA BTOPOTO TOCETHTENA) IIPH YCIOBHH, 9T0 CTy4aHHAd BeTHIHHA X (CyMMa

BBIHTPBIIIA [IEPBOTO MOCETHTENA) MPHHATA 3Ha9eHHe 29 (X = 29), HMeeT BHI;

Cyamva pemrpemma (X)

Beposaraocts (P)

47/49

2/49




DyHKUMUA pacnpeAeAeHUs
(MHTerpaAbHaa GyYHKLMA pacrnipeApAeAeHUusA)

IIpH aHalIH3€ 5SKOHOMHYECKHX SBJICHHH OIpPelIelIeHHBIH CMBICI HMEIT
KyMyiamuérste (HaKOIUIEHHBIE) BEPOSATHOCTH CIy4YaHHBIX BelHYHH. Hac MoXKer
HHTepeCOBaTh BEPOSITHOCTh TOTO, 9TO YHCIIO NMPOJaHHBIX €IHHHII HEKOTOPOIo ToBapa
OKaKeTCs He MeHbIIIe HEKOTOPOTO OIPEeIeIeHHOI O YHCIa, TapaHTHP VIOIIEro IpHOBLIb
IIpOJaBLy, BEPOATHOCTh TOTO, 9TO CYMMBI BO3MOZKHBIX YVOBITKOB OT PHCKOBAHHBIX
HHBECTHIIHH OKa’XKyTCs He BBIIIE (HIH TOJIBKO MEHBIIE) HEKOTOPOTO OIpeIeIeHHOT O
3Ha4YeHHT H T.J.

3Hasi 3aKOH paclpeleleHHd IHCKPEeTHOH ciay4aHHOH BEeIHYHHBI, MOIKHO
COCTaBHTh (VHKIIHIO HAKOIUIEHHBIX BEPOATHOCTEH. OIpenelIHM UHMEZPAILHYI0
(KyMYAAMUEHYI0) PYHKUUIO PACAPEOETEeHUA.

PdYHKIHEH pacnpele/IeHHs JHCKPETHOH CJIy4alHHOH Be/IHYHHBI HA3BIBAETCH
dyHKnHuA F(x), onpeaesomas 118 Ka’K10ro 3Ha49eHHsA X BEPOATHOCTb TOro, 9TO
cIydaHHas BeJIHYHHA X NPHMeT 3HAYE€HHEe, MeHbIIIee X, TO eCTh

F(x)=P(X<x) (2)

ITCOMETPpHYCCKH!

X<x




JCB X MOJKHO pacCMaTpHBATh KaK CIyYaHHYVIO TOYKY Ha YHCIOBOH OCH.
IIvcrs Ha OCH BeIOpaHa KOHKpeTHas TOYKa X, TOrJa B pe3viIbTaTe OIbITa
caydaHHasd TodKa X MOJKeT OKa3aThCs JIeBee HIH IIpaBee BRIOpaHHOH HaMH TOYKH.

O4eBHOHO, YTO BE€POATHOCTH TOIO, 9TO CJ'IY‘-IaﬁHa}I TO4Ka X OKa’Ke€TCA JIeBee TOYKH X

OyZeT 3aBHCETh OT IMOJIOKEHHs TOYKH X, TO eCTh ABIATHCI QYHKIIHEH apTryMeHTa X.
Jdasa JCB X, KoTopasd MOJKeT IPHHHMATh 3HAYEHHS XI, X2y...,Xn . QVHKIHA

pacrpeaeneHHsa IPHMET BHI

F(X)=3 P(X =x,) 3)

X, <x

I'me HepaBEHCTBO X;<X IO 3HAKOM CYMMBI O3Ha4daeT, 4TO0 CYMMHpOBaHHE
KacaeTcd TeX 3HA4YeHHH X; BeIHYHHA KOTOPBIX MeHbIIe X. ITOACHHM 3Ty QOopMyIy.
HCXOOs H3 ompeneineHHsa F(x). IIpeamnomnoxXuM, 9TO aprVMEHT X IIPHHAI KaKoe-TO
OIIpeneIeHHOE 3HAaYEHHE, HO TAKOe, YTO BBIMIOJIHAETCA HEPABEHCTBO x; <x <X, ,. Loraa
JeBee YHCIAa X Ha YHCIOBOH OCH OKaXyTCsd TOJIBKO T€ 3HAYEHHA, KOTOPBIE HMEKOT
HHOekc 1.2.3....,1. ITo3ToMy HepaBeHCTBO X<X BBIIIOJIHAETCA, €CIH BeIHYHHaA X
IIpHMET 3Ha4eHHe X; rae k=1,2,3,...,i . TakuMm oOpa3zoM, cOOBITHE X <X HACTYIIHT,
€CJIH HaCTYIIHT 1r000e, HeBajKHO KaKoe, H3 COOBITHH X=X X=x, X=x3; ..., X=x;. Tak
KaK 3TH COOBITHA HECOBMECTHBIE, TO II0 TeOpeMe CIO0KEHHSA BepOATHOCTEH HMeeM

P(X <x)=P(X=x)+P(X =x)+P(X=x)+_ +P(X=x)=D P(X=x,).

X, <x



IIpumep 4. 1nanpHvepa | HaHTH QYHKLIHIO paclpeneIeHHs C1yYaHHOH BeTHIHHEL X -
YHCIA PeKIaMHBIX 00BABICHHH, IOCTPOHTH €€ rpadHK.

CiyyaHHas BeTHIHHA X He [IPHHAMAeT 3HaueHHH, MeHbIIHX 0. Cle0BaTeIbHO,
ecTH X < 0, To co0pITHE X < X - HEBO3MOKHO, a BEPOATHOCTh €r0 paBHa HYIIO.
I[To3TOMY QYHKIIHA pacmpeneIeH s C1yJaHHOH BeTHIHHBI X 1714 BCeX 3HAYeHHH X < 0
Tarxke pasHa 0. JI14 BCeX X, YIOBIETBOPAIOIIHX ABOHHOMY HepaBeHCTBY 0 <x < 1,
GyHKIHA F(x) 03Ha49aeT BepOATHOCTh COOBITHA X < 0,2 . Ho ciy4aHHasd BeTHIHHA X
HMEET BEpOATHOCTP MeHpmyK 0.2, JTHIIbF B OJHOM cCay4ae: 3Ha4deHHe 0 c
BEPOATHOCTRIO 0, 1.

ITokazeM, 4T0 11 BCeX X, YAOBICTBOPSAIONHX JBOHHOMY HEPaBEHCTIBY 1<x<2,
F(x)=0,1+0,2=0,3. Ilycts, HanpuMmep, x = 2. Torga F(2) BeIpakaeT BEPOATHOCT
coOBITHA X < 2. 3TO BO3MOKHO B JBYX CIVYadxX: HIH CIy4aiHasd BeTHYHHA X
IpHHHMaET 3Ha4eHHe 0 (C BepOATHOCTRIO 0, 1), HiTH 1 (¢ BepoATHOCTEIO 0.2). [TpHMeHAs
TeOpeMY CII0KeHHS BePOATHOCTEH, MBI H II0JTYYHM VKa3aHHOE 3HaUeHHe (QVHKUHH F(x)

IpH x=2.



AHATOTHYHbIE PACCYAIEHHS TO3BOMIAIOT HAHTH ()Y HKITHIO pacTIpeIeeHHA.

3amHmeM ee B Ta0THIHOH GopMe.

Tadauna3

DyHKUHA pachpeIeneH s (HHTer paTbHasd QYHKIHA paclpeieleHHs) L IpHMepa 3

F(x) 0 0.1 0.3

X x<0 0=x<1 1<x<2

HIH F(X) MOKHO 3aIIHCATh TakK:
0
_ |01
F(Xh | 03
i 0,6
10,8
0,9
1

npu
npu
npu
npu
npu
npu
npu

x £ 0,

0<x<1,
s BYAL 2ol
2<x%3,
3<x %4,
4<x%5,
x>5

IToctpouM rpadHK HHTEIpalbHOH (QYHKIHH paclpeeleHHd (BepOATHOCTHYIO

THCTOTpaMMy) - PHC.2, KOTOpBIH IIOKa3blBaeT, 4TO HHIerpantbHad (VHKIHA -

H€Y6BIBaIOHIa}I HpaBHd €JHHHICIIPHX 00ap1meM HAaHOOIBIIET O BO3MOKHOIO 3HAYCHHA

CIy4aHHOH BeTHYHHEL. B HameM npHMepe rpadHk F(X) HMeeT CTYIeHYaThIH BHI.




O YHKITHA pacnpeaeiIeHHs KaKI0H JHCKPETHOH CTy4daHHOH BeTHIHHEI IIOCTOSHHA
Ha HHIepBalaX, Ha KOTOPBIX HET €€ 3Ha4eHHH H HMeeT CKadKH B TOYKaXx,
COOTBEICTBVIOIIHX ee 3HadeHHAM. CKadKH paBHbl BEPOSTHOCTAM, C KOTOPBIMH

CJIY‘-IaI?IHaJI BE€IHYHHA IIPDHHHMACT CBOH 3HAYWCHHA. Cy:\ma BCEX CKAQ4YKOB paBHaA |
F(x)

1,0 -
0.9 —

0.8
0.7

0.6
0.5

04
0.2

o‘l @

A\

0 1 2 3 4 5

PHc.2. I'padHK HHTer paTbHOH QVHKIIHH 1711 IpHMepa 1



He3aBMCMMOCTb CAyYaUHbIX BEAMYMH U
MaTeMaTHU4YeCKMe onepaumm Haa CAyYauHbIMM

BEeAMYMHAMMU
EcTH paccMaTpHBATh He OHY, a IBe HIH 00.1ee CTyJaHHBIX BETHIHH (CHCTEMSI

CTy4aHHBIX BETHYHH), TO He00XOIHMO 3HaTh, H3MEHAETCA HIH He H3MEHALTCA 3aKO0H
pachpeaeneH s OJHOH H3 HHX B 3aBHCHMOCTH 0T TOT0, KaK0e 3HAUeHHe IPHHHMAI0T
TIPYTHE CTyYaHHBIe BETHIHHEL

Ecin 3aK0H pacnpegenenns 01H0H ¢1y4aiHOH BeTHYHHBI HE 3ABHCHT 0T
TOT0, KaKHe BO3MOKHbIE 3HAYEHHSA IPHHSATH IPYTHE C1yYaiHbIe BETHIHHBI, TO
TaKHe CTy4aiHble BeTHYHHBI HA3bIBAKOTCA He3ABHCHMBIME B COBOKYIHOCTH.

Eci 3aK08 pacipee/ieHns 01HOH ¢Ty9aiHOH BeTHYHHBI 3aBHCHT 0T TOTO,
KaKHe BO3MO:KHbIE 3HAYEHHSA NPHHAIH APYTHE CTyYaiHble BeTHYHHBI, TO TAKHE

c.nyqaﬁnme BE/THTHHBI HA3bIBAKTCH 3ABHCHMBIMH B COBOKYIIHOCTH.



[lycte ciayyaHHas BenHYHHAa X NPHHHMAeT 3HAUEHHT: Xj, X, .., X, C
BEPOATHOCTBIO Py, Py ..., Py »  CTYYAHHAS BETHYHHA Y IPHHHMACT 3HAUEHHT Yy, V),
oy Y € BEPOATHOCTAMH qy, Q) ..., Q.

OmpezieTHy HeKOTOPBIE OTepaltiy Hajl CTyYaHHBIMH BETHIHHAMH.

1. TIponsBeneHHe CTyYaHHOH BETHYHHE! X Ha MOCTOSHHYHO BETHYHHY C €CTh
cTy4aiHas BeTHdHHa CX, KoTopad MpHHHMaeT 3HaueHHt CXy, CX,, ... CX; ¢ TeMH &e
BEPOATHOCTAMH, YTO H CTyYaHHAT BETHYHHA X.

2. KBazpar caydaitHoi BeTHIHHEI X, TO €CTh X2 - 370 CTyyaHHAs BETHIHH,

.

§y C TEMH K€ BEDOATHOCTAMH, 4TO H

1 ’
- -
1 2,
“W

KOTOpaA IPHHHMACT CEOH 3HAICHHA X1, X

CTy4aHHAaA BeTHIHHA X.



3. CyMMOH CTy4aHHBIX BeTHYHH X H Y HA3bIBACTCA CTy4aHHAA BeTHdHHA X 1Y,

BO3MOKHBIE 3HAEHHA KOTOPOH PABHBI CYMMaM Ka&I0r0 BO3MOKHOTO 3HaueHHs X ¢
Ka/KIBIM BO3MOKHBIM 3Ha4eHHeM Y, a BepOATHOCTH BO3MOKHBIX 3HAYeHHH X+Y 114
He3aBHCHMBIX BETHYHH X H Y paBHbI IPOH3BEICHHI0 BEDOATHOCTEH CTaraeMaIX; 1A
3QBHCHMBIX BETHYHH - MPOH3BEIEHHAM BEPOATHOCTH OJHOTO CIaraeMoro Ha
YCTOBHYH0 BEPOATHOCTH BTOPOTO.

4. TIpoH3BeJIeHHEM HE3aBHCHMBIX CTyYaHHBIX BETHYHH X H Y Ha3blBaeTcd
cTyqaiHas BeTHdHHA XY, BO3MOKHBIC 3HAYCHHA KOTOPOH PaBHEI NPOH3BE/ICHHAM
KaAJ0T0 BO3MOAKHOTO 3HAeHHA X Ha KaKI0€ BO3MOKHOE 3HauerHe Y, @ BEPOATHOCTH
BO3MOAHBIX 3HAueHHH mpom3BeleHHs XY paBHB MPOH3BEIEHHAM BePOATHOCTEH

BO3MO:KHBIX 3HAYCHHH COMHOKHTETEH.



O)knpaaemoe 3HaueHMe AUCKPETHOMU
CAYYaUHOU BEAUUYMHDI
MaTeMaTHIeCKoe O:RETAHHE THCKPETHOH CTyYAiHOH BeTHIHHBI X PABHO CyMMe
MPOH3BETCHAH 3HAYEHHA CTV9AiiHOH BETHYHHBI HA COOTBETCTBYMMIHE HM

BEPOATHOCTH

e~ 3 wP6)=Y 1, 4

=]




CBOMCTBA MaTeMaTUUYECKOIro OXKMAAHUSA
ANCKPETHOU CAyYaMHOU BEAMUYMUHDI

1. MaTteMaTH4YEeCKO€ OKHIaHHE IIOCTOSAHHOH BeTHIHHBI PaBHO 3TOH MOCTOSHHOH

M(c)=c (5)

2. TTOCTOAHHBIH MHOZKHTEIb MOKHO BEIHOCHTB 3a 3HaK MaTeMaTHIeCKOT 0
OKHIOaHHA, TO €CTh
.'W( CX) 7 C.'M(X) (6)

raecC - IOCTOAHHAaA BETHYHHA

3. Marematundeckoe oxugaHue anredbpanyeckon CYMMbl KOHEYHOro 4yucra n
CNyYamHbIX BeNUYUH paBHO anrebpanmyeckom Ccymme UX MaTtemMaTUudecKnx
OXWaaHWW, TO eCcTb

MIX;2X,% -2X%;) = M(Xy) £M(X) + -+ M(X;) )



CBOMCTBA MaTeMaTUUYECKOIro OXKMAAHUSA
ANCKPETHOU CAyYaMHOU BEAMUYMUHDI

4 MaTeMaTHUYECKOE OXHIAHHE NPOHSECACHHA KOHCYTHOIO THCJIA 1N
HE3aBHCHMBIX cnyqaﬁm.m ECJIHYHH P3aBHO ITPOH3BCACHHIO HX MATEMATHICCEHX

OXHIaHHH, TO €CTh

M(X; -X; X)) = M(X) -M(X) - M(Xy) ®)

5. EciH BCe 3Ha4YeHHA CIVYIAaHHOH BeIIHYHHEI X VMEHBIIHTE (VBEIIHYHTE) Ha
OZHO H TO € THCJIO C, TO €€ MaTeMaTHIeCKOe OXHIaHHe VMEHBIIHTCA (VBEIHIHTCH)

Ha TO JXe€ THCJIIO C, TO eCTh

[ M(X-C)=M(X)}-C (9)

Caedocmeue. MaTeMaTHIECKOE OXHIAHHE OTKIOHCHHH 3HAYEHHH CIVIAaHHOH

BEIHYHHEI X OT $€ Ma_'rema‘rmequro OXHIOAHHA PABHO HVIIKO, TO €CTh

M[X-M(X)] =0 (10)




CBOMCTBA MaTeMaTUUYECKOIro OXKMAAHUSA
ANCKPETHOU CAyYaMHOU BEAMUYMUHDI

6. MaremaTHuecKoe OXHIaHHE CPEAHETO apncbmenmecxoro JHAYCHHA N1

00UHAK060 pacnpfae.lcumm_mnruno He3A6UCUMBLX' CTTVIAHHBIX BETHIHH PABHO

MATEMATHICCKOMY OXHIdHHIO Ka:J0H H3 BETHIHH, TO €CTh

M(X) = M(X) (11)

Ilycts X;, X), ..., Xy - OTHHAKOBO pacHpe/Ie/eHHEIC CTYIaHHEIC B THIHHEL

MaTeMaTHIeCKHE OXHIAHHA KA XI0H H3 KOTOPHEIX OJHHAKOBEI H paBHE . Torga
MaTeMAaTHIeCKOE OXHIAHHE HX CYMMEI DaBHO M-¢ H MaTeMAaTHYECKOE OXHIAHHE
cpeaHeH apHOMETHIECKOH PaBHO a
MX)=1m-MX;+X; +.. t X)) =nam=a
MX) =4



Aucnepcusa u cpepHee KBappaTHUiecKoe
OTKAOHEHUE AUCKPETHOU CAYHAUHOM

e S A B AR E N AaE EER -

,E[ncnep CHA cnyqaﬁnoﬁ BCJIHYHHBI €CTh MATEMATHICCKOC OXHIAHHC KBapaTa
OTKJIOHCHHA 3HAYCHHHA CH}"I&ﬁHOﬁ BCJIHYHHBI OT €€ MATEMATHHECKOI'O OXHIaHHA.

JHCNepCHA AHCKPETHOH CIIVIAHHOH BeJTHIHHEI 333 €TCH KaK:

&' =DX) =M[(X-MX)F]= 3 [-MEXFP&) | (12)

I[To dopmyne (12) agHCHEpCHA BEMHCIASTCE NOVIEM  BEMHTAHHA
MaTeMaTHIECKOTO OXHIAHHA H3 KaXIOr0o 3HAYeHHA CIVYaHHOH BelIHYHHEL, 3aTeM
BO3BEJEHHEM B KBAaJpaT pe3VIsTAaTOB, VMHOXEHHEM HX HAa BEpOATHOCTH P(x;) H
CIIOXEHHEM Pe3VIIETATOR 717 BeeX X;. [I MpHMepa 0 YHCIE PeKTIaMHEIX 00 BABIICHHI,

PasMEIIacMEbIX BTA3€TIC B onpe;[enemmﬁ ACHDb, JHCIICPCHA EBMHCIACTCA TAK-
& =3 [xi- M) Plx)=(0-2,3)+(1-2,3)+( 2-2,3)+

+(3-2,3)2+(4-2,3)? +(5-2,3)>=2,01.



CBoMncTBa AUCNEPCUU AUCKPETHOMU CAYHAUHOMU
BEAUUUHDI

1. JlacrniepcHA OCTOAHHOH BETHYHHEI pAaBHA HVIIO, TO €CTh

D(c)=0 (13)

2. ITocTOAHHEN MHOZKHTEIL MOHO BEIHOCHTS 22 3HAK JHCIEPCHH, BO3BEAA €T0
IIPH 3TOM B KB3aJpaT, TO €CTh
D(¢X) ="D(X), (14)

Ie C- MOCTOAHHAA BeIHIHHA
3. ducnepcHa cyMMEI (Pa3ZHOCTH ) KOHSYHOTO YHCIA N1 HE3aBHCHMBIX CTYVHaHHEIX

BEJIHYHH PaEHA CYMME HX JHCTIEPCHEH, TO €CTh

D(X; + X; #... +X,) =D(Xy) 2D(X; ) ...+ D(X;) (15)



CBoMncTBa AUCNEPCUU AUCKPETHOMU CAYHAUHOMU
BEANYUHDI
4 Ecnu X, X;. ..., Xy - OTHHAKOBO pachpeIeleHHEIC HE3aBHCHMBIE CIy9aHHbIe
BeJIHYHHBL JHCTIEPCHA KAKJ0H H3 KOTOPEIX PABHA G2, TO JHCIEPCHA HX CYMMEI paBHA

nG2, a JHCIEPCHA cpeaHeH apHOMeTHIeCKOH paBHa G2/n, TO eCTh

D(X) = c¥/n (16)

JI1A BEMHCIEHHA JHCTIEPCHHE MPOIIe NOTH30BATHECA APVIOH GOPMVIOH, KOTOpas
monyaaeTcs H3 GopMyis (12) myTeM HeCIOXHEIX MaTeMaTHIECKHX BRIKIATOK.
DX)=M[(X-MX))! |EM[X22MEX) X+QMX)Y =ME)2 2 M XM X))+
+MX))'=MX)- M) =MX)-M(X)
P opMyIa 2712 VIPOIIEHHOr O BEMHCICHHA JHCTIEPCHH JHCKPETHOH CITVIa HHOH
BEJTHYHHEI

& = D(X) = M(X) - M(X) (17)



BEMHCIHM JHCIIEPCHIO CIVIAHHOH BeIHYHHEI JJI4 NpHMepa 1, HCIOIB3VA 3TOT

crioco®. Pe3yvasTaTel 0bOpMHEM E BHAE pabodeH TaOmHIEBL

X P(x) xP(x) x?P(x)

0 0.1 0 0

1 0.2 0.2 0.2

2 0.3 0.6 1.2

3 0.2 0.6 1.8

3 0.1 0.4 1.6

5 0.1 0.5 2.5

> 1.0 M(x)=2.3 M(x2)= 7.3

ITepeas KOIIOHKA B TA0IHIIE - 3HAYeHHA X, BTOPad KOJIOHKA - BEPOATHOCTH 3THX
3HAaYEeHHH, TPeThA €CTh Pe3VIHTAT NPOH3BeIcHHA NEepBOH KOJIOHKH Ha ETOPVIO H
HeTEEPTad €CTh Pe3VILTAT NPOH3EEJEeHHA NePBOH KOJIOHKH Ha TPETEIO (IOTOMY 9ITO
x’P(x) nomygaeTca yMHOKeHHeM X Ha X(P(x)). CyMMa 3HAYeHHHE TpeTheH KOJIOHKH JaeT
OXHJaeMOe CpeHee 3Ha9YeHHe X, 2 CVMMA 3HAYMEeHHH YeTEePTOH KOJIOHKH - OXHIaeMoe
cpeaHee 3HAYEHHE Xo. 3aTeM, YTOOBI OIYVIHTH JHCIIEPCHIO X, MBI EEMHCIZEM Pa3HOCTh
M) - [M(X)]

D(X) = M(X?) - M(X)] *=7.3 - (2,3)* = 2,01

Pe3yIbTaT COBMNAJ C TeM, 9TO MEI DOJIVIHIH, HCIOIB3VE dopMmyay (12).



® CpeaHee KBappaTM4YecKoe  OTKAOHeHMe  (CTaHAQpTHOE)  OTKAOHEHMWe
AVCKPETHOM CAyYaMHOW BEAMYMHbI PaBHO KOPHIO KBaAPaTHOMY U3 AUCMEpPCUM,
obo3HavaeTcs Kak o uan S(X)

o= {D(X) (18)
Tlnz pevepa | cpeTHee KBa paTHaeck0og OTKIOHeHHE eCTs:

0=,201=1,418.



ITo ompeaeneHHIO G° - CpeJHHH KBaJpaT OTKIOHEHHA 3HAYEHHH CIVIaHHOH
BEJIHYHHEI OT MaTeMaTHIE CKOr0 O:xHAaHEA. OTCI0a ClIeAVET, 9T0 3TO MEPa PACCEAHUA
BCEX BOZMOKHBIX 3HAYCHHH CITYIaHHOH BETHIHHEI O THO CHT €TEHO CPEIHETO OKHI3aEMOr0
3Ha4YeHHA. [JHCNEPCHA XapaKTEPH3VET KOJIeOIeMOCTh, H3MEHYHBOCTD CIYVIaHHOH
BEJIHYHHBL YeM OQUIBINE BapHAITHA, TEM JaJbIIE OT CPeIHEH HaXOIATCHA BO3MOKHEIE
3HAYCHHA CIVIAaHHOH BeTHYHHEL {114 COAep;XaTeIbHOH HHTEPIPETAHH 3a9aCTVIO
IIOJI€3HO MPHMEHATE 3HAYeHHE, KOTOPOE JaeT KOpPeHb KBAAPATHEIH H3 JHCIIEPCHH -
CpeaHee KBaJpaTHIECKOe OTKIOHEHHE (CTaHIapTHOE OTKIOHEeHHe ). ECIIH CpaBHHEBAKOT
JB€ CIVIaHHBIE BeJIHYHHEI, TO Ta H3 HHX, KOTOPad HMEeT OONBMIVI0 JHCHEPCHIO H
CpeaHee KBaJpaTHIECKOE OTKIIOHEHHE, 00Jee BapHaOenbpHa. PHCK, aCCOHHPVEMEIH C
HHBECTHIIHAME, 9aCTO H3MEPAKOT CTAHIAPTHEIM OTKIOHEHHEM BO3BPAaTa HHBECTHITHH.
EcnH cpaBHHBAKOTCA JBA THNA HHBECTHIHH C OJHHAKOBOH OXHIAEMOH CpeaHeH
BO3BEpaTa, TO HHEECTHITHH C O0UIee BRICOKHM CPEIHHM KBAJPAaTHIECKHM OTKIOHEHHEM
CUYHTAKTCA 00JIee PHCKOBAHHEIMHE (X0T# O0JIee BEICOKOE CTAHZAPTHOE OTKIOHEHHE
MpEeanQiIaraeT BO3BPaT OOiIee BapHAOLIEHEIH C OOCHX CTOPOH - KAaK HEKE, TaK H BERIIIE

CpeaHeH).



