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1. IonsaTHE CIAyYaliHON BeJIMYHHbI. BUIBI ciIy4YallHbIX BeJIMYNH

CrnyvaiiHas BeJIMYMHA SIBJSIETCSI OJJHUM U3 OCHOBHBIX MOHATHN TEOPUU Be-
posiTHOCTEN. PaccMOTpUM HEKOTOpBIE MPUMEPHI, PA3bICHSIOMINE CMBICI CIydaii-
HOW BEJIMYUHBI.

[Ipu nocnenoBarenbHOM OPOCAHUM MOHETHI HECKOJIBKO pa3 YMUCIIO MOsBIIE-
HUW «Opiay SIBISETCS MEPEMEHHOM BEJIMYMHOM, mpuHuMaromieil 3Hauenus 0, 1,
2,... B 3aBUCUMOCTH OT CIIy4ailHbIX 0OCTOSITEIbCTB.

HNHTepBan BpeMEHU MEXKIy ABYMS MOCIEN0BATEIbHBIMU MOSIBIICHUSIMU aB-
TOOyca Ha JJAaHHOW OCTAHOBKE TAaKXKe SIBISETCS MEPEMEHHOW BEJIMYMHOM, MOJBEP-
YKEHHOU Pa3JIMUYHbIM KOJICOAHHUSIM B 3aBUCUMOCTH OT MHOTHX MPHUYMH, YYECTh KO-
TOPBIE MBI HE B COCTOSIHUHU.

PaccmarpuBaemasi B 3TUX MpUMeEpax MepeMeHHas BeIMYMHa 00JIalaeT Xa-
pPaKTepHOIl 0COOEHHOCTHIO. XOTSI MBI MOXKEM YKa3aTh 00J1acTh €€ BOZMOXHBIX 3Ha-
YEHUI, OJHAKO MBI HE MOYKEM 3apaHee 3HaTh, KAKOE KOHKPETHOE 3HAYEHUE TIPUMET
9Ta MEpeMEHHas BEJIMUMHA, TaK KaK OHO 3aBUCHUT OT Cliy4asi U MEHSIETCSI OT MCIIbI-
TaHHS K UCTIBITAHUIO.

Onp. Cayuaiinoit eenuyunoil Ha3bIBACTCS Takas MEPEMEHHAs BEIWYMHA,
KOTOpasi B pe3yJbTaTe ONbITa MOXKET MPUHUMATh TO WJIM UHOE YUCIIOBOE 3HAUEHUE
(He U3BECTHOE 3apaHee, HO 00s13aTeILHO OJHO).

Oo6o3nauenne: X, Y, Z, ... (BO3MOXHO C UHJEKCAMU) — CITydailHbIC BEJIH-
YUHBI; X, Y, Z, ... — 3HAYEHUS CIIYYAHOW BEIIMYUHBI

(1Y) Ouesuono, umo snauenue cayuaiHoU 6eIUUUHBL €CIb HU YMO UHOE, KAK
caydatiHoe coovimue.

Omnp. CinyyaliHasi BeTMYMHA Ha3bIBAECTCSI OUCKPEMmHOIl, €CTT MHOYXKECTBO €€
3HAYECHUN KOHEYHO WJIA CYETHO.

Hamp.:

1) X — «4uCII0 BBIMABIIHAX OYKOB IPU OPOCAHUH KyOHKa»

X1 = 1, X2 =2,..., X =0
2) YV — «KOTUYECTBO COTHEYHBIX JTHEU B TOIY»

y1=0,y2=1, ..., yses = 365 (1711 HE BUCOKOCHOT'O Io/ia)



3) Z — «ancno OpaKkOBaHHBIX M3/CHA B ONPEIEICHHONW MapTUI

Omnp. CrnyvaifHasi BeIMYMHA HA3BIBACTCS HENPEPBbIGHOU, €CTU MHOKECTBO
ee 3HaUYeHUI 00pa3yeT KOHESYHBIN MM OECKOHCUHBIA HHTEPBAJ.

Hanp.:

1) X — «Bpems 6e3aBapuitHOM pabOThI CTaHKA»

2) Z — «1aJbHOCTD MOJICTa APTUILICPUHCKOTO CHAPSIA»

2. luckpeTHbIE cJIyYaiiHble BeJIHYNHBI
2.1. 3axon pacnpeoenenusn /{CB. Pao pacnpedenenus

JI71st TOJTHOM XapaKTePUCTUKU CIy4alHON BEIMUUHBI HEOOXOIMMO 3HATH HE
TOJBKO T€ 3HAYEHMS, KOTOPhIE OHA MPUHHUMAET, HO U TO, C KAKON BEPOATHOCTHIO
OHa MMPUHUMAET TO WX UHOE 3HAYEHHUE.

BepostHOCTh TOrO, 4TO CilydailHas BeJIWYMHA X MPUHHUMAET 3HAYEHUE X,
ob6o3Havarot p(X = X).

Onp. CooTBETCTBUE MEXKIY BO3MOKHBIMH 3HAYCHHUSMHU CIIyYalHOW BEJIU-
YUHBl X U UX BEPOSTHOCTSMU HA3BIBACTCSA 3AKOHOM pacnpeoesieHus CiydyaiHOu
BEJIMYHHBI X.

3akon pacnpenencuus JJCB MoxeT ObITh TIpeAcTaBieH TaOIUIICH, TiepBas

CTpOKa KOTOpOﬁ COICPKUT BO3MOXXHBIC 3HAUCHHUS X, @ BTOpas — BEPOSATHOCTH Di.

X X]_ X2 cee Xn
Pl Pi] P2| ...] Pn
OueBuaHO, uTO ), p; = 1

Takas TabnuIa Ha3BIBACTCS PAOOM PACHDPEOEICHUA.

IIP. B maptuu u3 8 geraneit 5 cranaaptHeix. Haygauy B3sThl 4 neranu.
[TocTpouTs psia pactpeesieHns Yucia CTaHIapTHBIX JAeTalleld Ccpear OTOOpaHHBIX.
/ TlycTh X — «4HCIIO CTAaHAAPTHBIX JETaNe CPpear OTOOPAHHBIXY, TOTAA
X1 = 1,X2=2,X3=3,X4:4

=y
p(x) =p(X=1)=-5"=T,

_ Ay _CECE_ 6
p(XZ)_p(X_z)_ ca T 1a




cdcl_ e

p(xs) =p(X =3) ==& =15,

c:cyd 1

p(xe) =p(X=4) === =T

VckOMBIN psii pacnipeieICHNs UMEET BUL:

X[ 1 [ 2374
p | 1] 6 | 6 [ 1|/
14 | 14 | 14 | 14

2.2. MHozoyzonvHuk pacnpeoenenus

3aKoH pachpeiesICHUs MOXKHO 3a/1aTh TpadUuecku, ecii Mo OcH abCIucCe
OTJIO)KUTh BO3MOXKHBIE 3HAUEHHS CIyYaWHOW BEIIMYMHBI, 4 MO OCU OPAUHAT —
COOTBETCTBYIOIINE BEPOSTHOCTU ATUX 3HauYeHUU. COeIMHUB TOYKHU (Xj; Pi) mocie-
JIOBATEIBbHO OTPE3KaMU, MOJIYy4YarOT JOMaHHYK, KOTOPYIO Ha3bIBAKOT MHO20Y20/1b-
HUKOM pacnpeoenenus 6epoasmHocmelil.

HOCTpOI/IM MHOTI'OYT'OJIBHUK PAaCIpCACICHUA I IIPCABIAYIICTO IIpUMCpPaA.

A

2.3. Ilonamue pynkyuu pacnpeodenenus ciy4aiuHoil e1uutbl

Onp. dyukuus F(X), 3aaaromas BEpoSTHOCTh TOTO, UYTO ClydyaiiHas BeJH-
yyHa X NPUHUMAET 3HAYEHUE, MEHBIIEE X, HA3bIBACTCS @yHKUuel pacnpeoe’ie-
HUsA cayuainoi eeauvunsl (UHMeEZPANLHOU PyHKUUEH pacnpedesieHus).

T.o.: F(X) =p (X< x)

B neBoif yactu 3TOro paBeHCTBA HAXOAUTCA «OOBIKHOBEHHAs» (YHKIIMS

JNEUCTBUTEIBHOIO apryMEHTa, a B MPABOM — MEPEMEHHAs BEPOATHOCTh. [loaTomMy



aTa hopmyIa SBISETCS CBOCOOPA3HBIM «MOCTOMY MEXKY MAaTEMAaTUIECKUM aHAIIN-
30M M TEOPUEN BEPOSTHOCTEM M JAET BO3MOKHOCTH MCIIOJIB30BAThH almapar mart.
aHaJu3a Ipu ucciienoBanuu B TB.

st JICB 3nauenust pynkimn F(X) MoKHO HaiiTi o hopmyIie:

F(x) = in<x p(X = x;)

Hamnp.: Iloctpoum ¢yHKIMIO pacripeneneHus ciIydaiHOH BeJIMYUHBI X U3

paHee pacCMOTPEHHOTO IpuMepa

[Ipux <1 F(X)=p(X<1)=0
Mpul<x <2 F(X)=—

6

Mpu2<x <3 FX)=—+-==-

[lpu3<x <4 F(X):1—14 + 54_1_64:5

Tpu x > 4 F)=—+ =+ 2+ —=1
F(X) o

1

of 1 2 3 4 X

W3 puc. BuaHO, uro F(X) mMeeT 4 ckayka 1o YKCITy MPHHUMAEMBIX CITydaii-
HOM BeNMMYMHOM X 3HayeHWi. BenmnunHa Ckauka paBHa BEPOSTHOCTH 3HAUYCHUS

CJIy4alHOM BEJIMYMUHBI B 3TOM TOYKE.

3. Unc/ioBble XapaKTEPUCTUKH TUCKPETHBIX CJIYYAHHBIX BeJTHYUH
3.1. Mooa u meouana JICB

Onp. Moooit /ICB Ha3biBaeTCs TaKO€ €€ 3HaUYCHHE, BEPOSITHOCTH KOTOPOTO

HauOOIbIIAas.

Oo6o3nauenne: My(X)



(1Y) P50 pacnpedenenuii modxcem ne umems MOObL ULU UMEMb HE OOHY, d
HeCKOJIbKO MOO.

Mony, kak xapaktepuctuky JICB, 4acTo HCIOIB3YIOT B COIMMOIOTHYCCKUX
WCCJICIOBAHMSIX, HAIPUMED, TIPU OMPEIACICHUHN PEHTHHTA TMOMYISIPHOCTH TOTO WITH
HWHOT'O MOJIMTUYECKOTO JiesTes uin nesna. [Ipu stom B kauectBe JICB BbicTymaer
YHCJIO TOJOCOB, OTJaHHBIX 3a JIOOMMOTO IIEBIIA MPHU ONpoce. Pe3ymprar Takoro
COIMOJIOTUYECKOTO MCCIIEIOBAHUS MOXKET OBITh MCIOJIL30BaH, HAIPUMED, MPHU CO-
CTaBJICHUH perepTyapa My3bIKaJIbHBIX PaJIHO- U Telerepeaay, Mpy MOUCKe 00beK-
Ta JUISI B3ATHS HHTEPBBIO /IS TPECCHI U T.I1.

IIP. ITo HaOmOAEHUSAM METEOPOJIOTOB, CPEIHECYTOYHAs TeMIlieparypa B
MepBOM MOJIOBUHE (DeBpaisl KMeIIa CISAYIOIUN ps pacnpenenenus: -18, -15, -18,
-18. -15, -12, -12, -5, -10, -7, -12, -18, -20, -15, -12. CocTaBuUTbh 3aKOH pacmpe/e-
nenus JICB — «cpegHecyTouHas TemiepaTypa» 1 HauTH €€ MOy .

/

X -20 -18 -15 -12 -10 -7 -5
P 1 4 3 4 1 1 1
15 15 15 15 15 15 15

Mo 1(X) =-18u Mo 2(X) =-12 /
Omnp. 3HayeHue cily4allHOM BEJMYHUHBI, BEPOSITHOCTH KOTOPOTO MUHUMAJIb-

Ha, HAa3bIBACTCS AHMUMOOOIL.

Oo6o03nauenne: Mo(X)

B paccMOTpeHHOM BBIIIIE MPUMEPE YETHIPE AHTUMO/IBI.

Onp. Meouanoii /[CB Ha3pIBaeTCs CpeHEE MO MOJOKEHUIO B MPOCTPaH-
cTBe coOnITHii 3HaueHue J[CB.

O603nauenne: Mc(X)

Ecnu pamwxupoBaTh (ynopsounTh B IOPSJIKE BO3pacTaHusl) psij pacnpese-

nenuid JICB, To B psily C HEUETHBIM KOJIMYECTBOM YJIECHOB MEIMaHa €CTh 3HAYCHHE

_ N+1
JCB Ha «cpenHeM mecte». Homep mecta n Beraucisercs mno gopmysie n = —

raie N — KOJIu4ecTBO 3JEMEHTOB B Py pacupeneneHus. Tak, B MpeablLaylieM

npumepe Mc(X) = -12.



Ecnu B psiny pacnpeneneHusi 4€THOE YKCIIO YJIEHOB, TO MEAMAaHA BBIYMUCIIS-
. N _ N
€TCs KaK cpeqHee apupMEeTHISCKOe JIBYX 3HAYCHUN C HOMEpaMu SuoT 1.

IIP. Yuer IMPOU3BOAUTCIIBHOCTHU TPYydad CTAHOYHHUKOB II€Xa 3a CMCHY 34d/1aH

BCIOMOCTBIO:

Ne o crimcky 1 2 3 4 5 6 7 8

[TpousBoguTeNnbHOCTD | 52 52 53 54 56 57 57 57
TpyJa, IeT./CMEHY

Haiitu mony u Menuany JICB X — «1Ipou3BOAUTENBHOCTD TPYAA CTAHOY-
HUKOBY.

/ CoctaBum psin pacupenenenus [ICB X:

X 52 53 54 56 57
P 2 1 1 1 3
8 8 8 8 8

OueBunHO, 4T0 Mo(X) =57, Mc(X) =54 /

3.2. Mamemamuueckoe 0Cu0aHUE U €20 CBOUICMEa

[Tycts numeerca JICB X, npuHumaromnias 3Ha4y€HUs X1, X2, ..., X, C BEpOAT-
HOCTSIMH P1, P2, -..Pa-

Onp. Mamemamuueckum oxncudanuem JICB HazpiBaeTcsi cymma npous-
BEJICHUI BCEX BO3MOKHBIX 3HAUEHHM CIy4YailHOM BEJIMYMHBI HA COOTBETCTBYIOLINE
BEPOSITHOCTHU MOSIBJICHUS TUX 3HAYCHUH, T.€.

O603nauenne: M(X)

T.o.: M(X) = Y, x;p;

(1" Mamemamuueckoe odxcudanue HA3LIBAIOM ewe CPEOHUM 3HAUECHUEM

CIYYQUHOU 8eIUYUHBL UTIU YEHMPOM PACHpeoeleHUs

IIP. Haittu mateMaTnyeckoe OXKUIAHUE CIIyYaWHOW BEIUYUHBI X, UMEIO-

LIEU CIETYIOIIMN 3aKOH PaCIPEACICHUA:

X 1 2 3 4 5

P 0,3 0,2 0,1 0,2 0,2

/M(X) = 0,3+0,4+0,3+0,8+1 =28 /

OcHogHble c80UCMBa MAMeMamu4ecko20 0HCUOAHUS




1. MareMarnueckoe OXKUJaHUE MOCTOSHHOW BEJIMYMHBI PAaBHO 3TOM IMO-
crosiHHOM, T.€. M(C) = C.

2. TlocTOsSIHHBIN MHOXHUTEIb MOXKHO BBIHOCUTH 32 3HaK MaTeMaTHYECKO-
ro oxuganus, T.e. M(CX) = C M(X).

3. MaremaTndeckoe 0KHJIaHWE OTKJIOHEHUS CIy4allHOW BEIMYUHBI X OT
ee MmaremaTudeckoro oxuaanus M(X) pasHo Hy:io, T.e. M(X — M(X)) = 0.

[TosicHUM NOHATHE OTKIIOHEHUS CIIyYalHOW BEJIMYMHBI OT €€ MaTeMaTHh4e-
ckoro oxwuaanus. Martemaruueckoe oxkunanue M(X) — BrosHe onpeesieHHas 1mo-
CTOsIHHasA. B pesynbprare ombiTa cilydaliHas BeJIMYMHA X NPUHUMAET OJHO U3 €€
BO3MOXKHBIX 3HaueHHUH Xi. PazHocth X; — M(X) mokaspIBaeT, HACKOJbKO OTKJIOHH-
JIOCh 3TO 3HAYEHUE CIy4yalHOW BEeTUYHMHBI B JaHHOM ombiTe 0T M(X). OueBuaHO,
YTO 3Ta PA3HOCTh cama SIBJSIETCS CIIyYallHOW BETUYMHOW. DTy BEJIMYMHY OOO3HA-
yaroT X — M(X) 1 Ha3bIBalOT OTKJIOHEHHEM CIy4ailHOW BENWYMHBI X OT €€ MaTe-

MAaTHYCCKOI'O OXXUAaHH.

3.3. lucnepcusn /ICB u ee ceoiicmaa.
Cpeonexsadpamuunoe omkioHeHue
Onp. /lucnepcueit ciydaliHOW BEJIIMYMHBI HA3bIBACTCS MAaTEMATHYECKOE
O’KHMJIAHUE KBaJ[paTa OTKJIOHEHUS 3TOW BEJIUYUHBI OT €€ MAaTEMATHYECKOI0 OXKH/Ia-
HUSL.
O603nauenne: D(X)
T. o.: D(X) = M (X — M(X))?

Ecnu X sBisiercs JICB, To, mo onpeaeaeHno MaTEMAaTUHYECKOTO OKUTaHUS

a1 CB (X — M(X))?, umeem:

D(X) = X(x; — M(X))* p;

Csoticmea oucnepcuu

1. Jlucrepcust eCTh BeIUYMHA HeoTpuaTensHasi, 1.e. D(X) = 0

2. lucriepcust IOCTOSTHHOW BEJIMUMHBI paBHa HyIio, T.e. D(C) = 0

10



3. TToCTOSHHBIH MHOKUTEIb MOKHO BHIHOCHTB 32 3HAK JIMCIIEPCHH B KBaJl-
pate, T.e. D(CX) = C2D(X)

4. JIucriepcrio MOKHO BBIUMCIIUTB O (hopMyJIe:
D(X) = M(X?) — MZ(X)

Heticteutensro: D(X) =Y. (x; — M(X))?p; = Y (x;2 — 2M(X)x; +
M*(X)pi = Lx’pi — 2MX) Xx;pi + M?(X) X p;

T Xp; =1, X xp; = M(X), 70 D(X) = X x;° p; - 2M*(X) + M*(X) =
M(X?) — M?(X), w.T.z.

Ecnu cnyuaiinas BeMUMHA U €€ MATEMATUUYECKOE OXKUJAHUE UMEIOT OAHY
U Ty XK€ Pa3MEpHOCThb, TO JUCIEPCUS UMEET Pa3MEpPHOCTh KBaJpaTa BEIUUYUHBI.
YtoObl U30€XaTh 3TOr0 HEJOCTATKA BBOJAT MOHSITHE CPEIHEKBAIPATHYHOIO OT-
KJIOHCHHS.

Onp. Cpeonekeadpamuynvim OmMKIOHEHUEM CIYyYaliHON BEIWYHUHBI
Ha3bIBaeTCs apu(METUUECKHUM KBAapaTHBIA KOPEHB U3 €€ JUCIIEPCHH.

O6o03nauenne: g(X)

T.o0.: o(X) =/ D(X)

IIP. Haiitu nucnepcrio M CpeIHEKBAIPATUYHOE OTKIOHEHHE CIyYalHOU

BCIINYHMHBI X, CCJIM OHa 3aJlaHa CICAYIOIIHUM PAAOM PaACIpPCACICHUA:

X 2 4 7 10 12
p 0,1 0,2 0,4 0,2 0,1

| [Tnst yoobcmea vluucienuil 6ce pe3yibmamvl MOXCHO C8eCu 6 mabiuyy:

1 cnocob:

Xi Pi Xipi Xi- M(X) | (xi- M(X))*pi
2 0,1 0,2 -5 25-:0,1=25
4 0,2 0,8 -3 9-0,2=1,8
7 0,4 2,8 0 0

10 0,2 2 3 1,8

12 0,1 1,2 5 2,5

2 1 7 8,6

M(X) D(X)
o(X) = /8,6 ~2,93

2-011 cnocob:
11



Xi Pi Xipi Xi* Xiz'pi
2 0,1 0,2 4 0,4
4 0,2 0,8 16 3,2
7 0,4 2,8 49 19,6
10 0,2 2 100 20
12 0,1 1,2 144 14,4
2 1 7 57,6
M(X) M(X?)

D(X)=57,6-72=86 /

4. OcHoBHbIe BUABI pacupeaeaenus ICB
4.1. Pagnomepuvle pacnpeoeneHus
[lycTh mpon3BOAUTCS N HE3aBUCUMBIX HCTIBITAHUM. CilydaiiHast TUCKPETHAsS
BEJIMYMHA X UMEET paBHOMEPHOE PaCIIpEACIICHUE, €CIIM OHA IIPUHUMACT 3HAYCHUS

. — 1
Xi (I =1,n) c 0IMHAKOBBIMH BEPOSITHOCTSIMHU Pi = —

Hamnp.: X — «4ucii0 0YKOB, BEIIABIIUX IPU OPOCAHUU UTPATBHOTO KyOHKa»

X| 1| 2| 3| 45| 6
pl 1|1, 1]1]1]1
61l 61 61 6| 61 6
/Hoonpe()eﬂeﬂmo:M()()=l+z+§+i+5+é=2=3,5
6 6 6 6 6 6 6

91
6

(21)2 _ 546 441 _ 105 _ 35 _ ) 11/
6 36 36 36 12 12

D(X) =

4.2. Bunomuansvhule pacnpedenenusn. Pacnpedenenus Ilyaccona
Omnp. Pacnipenenenue BeposiTHOCTEH, onpeaensemoe Gopmynoit bepuyimy,
Ha3bIBACTCS OUHOMUATNbHBIM 3aKOHOM pacnpedenenusn CB.
IIP. IIposepka kauectBa MK moxka3zana, yto u3 kaxaeix cta MK umeror
ne(deKThl B cpeHEM 25 MITYK.
1) CocraBuTh psJ pacnpelesiCHUs CIIy4alHOW BEITHMUYMHBI X — «UHUCIIO
ucnpaBHbIXx MK» U3 B3SThIX HayJjauy IIECTU U3 HUX.

2) Haiitu uncnoBsie Xapakrepuctuku 3Toi CB.

12



/ Ilo ycnosuro, n = 6, p = 0,75, 4 = 0,25

ps(0) = 0,25°~0,000 pe(1) = 6-0,75-0,25°~0,004
Ps(2) = C2-0,75%:0,25%~ 0,033pe(3) = C2-0,75%0,25%~ 0,132
Ps(4) = C2-0,75%0,25%~ 0,297pe(5) = C2-0,75%0,25~ 0,356
ps(6) = 0,75°~0,178

T. 0., 3aK0H pacnpedeneHust MONCHO NPedCmasums 8 8Uoe psoa:

x |0 1 2 3 4 5 6 >

p |0 0,004 | 0,083 | 0,132 | 0,297 | 0,356 | 0,178

xp |0 0,004 | 0,066 | 0,396 | 1,188 1,78 1,068 | 4,492
x> |0 1 4 9 16 25 36
x*p| 0 0,004 | 0,132 | 1,188 | 4,752 8,9 6,408 | 21,384

D(X) ~ 21,38 -4,52=1,13
o(X) = /1,13 =1,06 /
YucrioBble XapakTepUCTUKU OMHOMHANIbHOTO pacnpenenenus JCB moryt

OBITh BBIYMCIICHBI TAKKE TI0 (hOpMYyJIaM:

M(X) = np H D(X) = npq

Haiinem mo stum dopmynam uyuciossle xapakrtepuctuku JCB X wu3
MPEIBIAYIIETO pUMEpa:

MX)=6-0,75=4,5D(X) =6-0,75-0,25 =1,125

o(X) = /1,125 ~1,06

ITP. BepostHocTs Tomaganusi B 1I€JIb MPU CTPEIbOE U3 OpYAusl paBHA p =
0,65. HaiiTu MaTeMaT4ecKoe OKHUJIaHUE U CPEHEKBAIPaTUIHOE OTKJIOHEHHE 00-

IEro YKcJa MonajaaHui, eciiy npousseacHo 20 BICTPEIOB.

In=20,p=065q9=0,35

M(X) = 20:0,65 =13 D(X) =13:0,35 =4,55 o(X) = \/ﬁ ~2,133 /
YacTHbIM cilydaeM OMHOMHMAIBHOTO pacHpeeeHUs SIBISETCS pacipese-

nenue Ilyaccona. Takue pacmpeneneHus UMEIOT MECTO ISl PEAKUX COObITHH. B
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3TOM CJy4yae MX BEpPOSITHOCTH MPOIIE BBIYUCIATH HE Mo Qopmyine bepHymu, a

npubmmxeHHo mo Gopmye [lyaccona.

4.3. I'unepzeomempuueckue pacnpeoeseHus

OTu pacnpeneseHns OTINYAl0TCs OT OMHOMHUANBHBIX TEM, YTO MPOBOJISATCS
3aBUCHMBIE MOBTOPHBIE UCIBITaHUA. B 3TOM cilydae BEpOSTHOCTH BBIYHCIISIIOTCS
II0 ONPENEIICHUIO BEPOSTHOCTH € IIOMOIIBIO COCINHEHUM.

IIP. B maptumn, coctosimieit u3 10 MK, cemp — cranmaptasix. Kontponuep
OTK naygauy nposepun n8a MK. CocTaBUTh 3aKOH pacrpeneseHus yucia oOHa-
pyKeHHBIX cTaHaapTHIX MK 1 HaliTH 4KCIIOBBIE XapakTepucTUKU 3Tol CB.

/ X — «yucno cmanoapmuwix MK uz 2-x 63amuixy

Boszmooicnvle 3nauenus smou eenuuunvt: 0,1 u 2. Iloocuumaem eeposmuocmu

SMUX 3HAYEHUL:
co%-c2 1

P(x =0) = -L==
c3, 15
cici 7
P(x =1) =L2=2=—
=1)="ge= 1
czcl 7
P(XZZ)_72 -
c3, 15

T. 0., 3axon pacnpedenenus smoti /[CB umeem 6uo:

XJo[1]2
p | 17 |7

15 ] 15115

Hatioem M(X) u D(X) no obweti popmyne:
MX)=0-—+1-—-+2-L=14
15 15 15
2)—. 24+ 7. =01 _ — _ = —
M(X?) =0 — 1 TRRART 23 >D(X) =2,33-1,96 =0,37 u a(X)
v0,37 =0,6/

Cy1iecTBYyIOT U aApyrue GopMyIbl JJisl BHIYUCICHUS YUCIOBBIX XapaKTepH-

CTUKU TaKUX PacCIpeeIICHUM:

M(X)=n = u D(X) =n——(1-2)(1-3)

14



PemuMm mipeapiaymyto 3amady mo 3TuM GhopMyiam:
7.7 =
MX) =2 0 1,4

— .71 _Ty1_2y=28_
D(X) =22 (1-2)(1- =) = =2 = 0,37

7

4.4, I'eomempuueckue pacnpeoenenus

JICB X umeer ceomempuueckoe pacnpeoeiieHue, €Ciu OHA NPUHUMAECT

sHauenus 1, 2, 3, ....c BepoaTHocTamu p(X = K) = g<'p (T.e. BeposTHOCTH 06pasy-

10T yOBIBAIOLIYIO F€OMETPUYECKYIO IIPOTPECCHUIO C NEPBBIM YJIEHOM p M 3HAMEHa-

TeseM Q)

Jlns Takux JICB uncioBble XapakTEPUCTUKU BEIYUCISIOTCS 110 (hOpMyJiaM:

M(X) = i " D(X) = pq—z

IP. Ilpy npsDKKax B BBICOTY BEPOATHOCTH B3Th IUIaHKY paBHa 0,9.

CHOpTCMCH IMOBTOPACT IIOIIBITKH, ITOKA HEC IIO6B€TC§I ycIicxa. HYCTL X — «4ucio

IIOIIBITOK» IIPH YCJIOBHUHU, YTO CMY HACTCA HC oonee 3-x nonbIToKk. CoOCTaBHUTH pPAaAn

pactpenenenus CB X 1 HalTH ee YMCIOBBIE XapaKTEPUCTUKH.
| Bozmooicnvle snavenus X — 1, 2 u 3.
Ouesuono: p(X =1) =09
pX=2)=0,1-09=0,09
pX=3)=01%-0,9=0,009
A 3nauum, pso pacnpeoeyieHus umeem 6Uo:

X 1 2 3

)% 0,9 | 0.09 | 0,009

MX) =—=1,111
0,9

D(X) = 2= = 0,123

0
0,81

o(X) = /0,123 ~ 0,35/

5. HenpepbIBHBIE C/Iy4YaliHbIe BeJIMYMHbBI

15



Psn pacnpenenenuss MoxkHo coctaButh juiib aisg [JCB. Ins HCB, oue-
BUJIHO, €0 HE MOCTPOUIIb, T.K. HEBO3MOKHO 3aHyMEpPOBATh HATYpaJIbHBIMHU YHC-
JamMu Bce ee 3HadeHMs. [loNHyI0 BEpOSITHOCTHYIO XapaKTEpUCTUKY IOBEICHUS
HCB nator aBe ¢Qyukuuu: auddepeHunanbHas U UHTErpaibHas (QyHKIUU pac-

MpCaAcCiICHUsA BCpOHTHOCTGﬁ.

5.1. Humezpanwvnasa pynkyusa pacnpedenenus HCB, ee ceoiicmea

Humezpanwvnasa ¢pynkyusa pacnpenenenust HCB onpenensercs Tak e, Kak
¢byuknus pactpenenenus st JJCB: F(x) =p (X < x).

Vike uzBectHo, uto rpaduk Gynkuuu F(X) mns JICB umeer cTonbko pas-
PBHIBOB (CKAYKOB), CKOJIbKO 3HaUYE€HUN NMPUHUMAET ClIydaifHas Ben4YnuHa X, a BeJH-
YUHA Ka)XJI0r0 CKauKa paBHA BEPOATHOCTU 3HAUYECHHS CIy4YallHON BEJIMYUHBI B TOU-
K€ pa3phIBa.

O4eBUIHO, YTO MO MEPE YBEIWYEHUS YKCIIa BO3MOKHBIX 3HAUYEHHM CITy-
YallHOM BEJTUYMHBI C OJIHOBPEMEHHBIM YMEHBIIECHUEM BEJIWYMHBI HHTEPBAJIOB
MEXJ1y HUMH YHUCJIO CKAYKOB CTAaHOBUTCS OOJIblLIE, a CAMHM CKayKd — MEHBIIE,
BCJIEZICTBUE YEro CTyleHYaTasi KpuBasi CTAaHOBUTCS Bce OoJiee MIIaBHOM, U B Mpeze-
jle, Korja ciayd4aiiHas BeJIM4MHa CTaHOBUTCSI HENPEPHIBHOM, €€ (YyHKIUS pacipe-

JICJICHUS TOXKE CTAHOBUTCS HEMTPEPBIBHOM:

Cesoticmea hyHKUUU pacnpedeleHUs

1) Orpannyennas, 1.e.Vx ER 0 < F(x) < 1.

2) lim F(x)=0u lim F(x)=1.
X——00 X—+00
3) HeyOniBaromas, 1.€.V X1,X2 € R U3 HepaBeHCTBa X1< Xz CIEIyeT Hepa-

BeHCTBO F(X1) <F(X2).
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4) BeposTHOCTH TOTO, YTO CIy4aiiHas BeNWYMHA X MPUMET 3HAUYCHUE, 3a-
KJIIIOYEHHOE B MHTEpBale (¢, 6), paBHa mpupanieanto pyHkuuu F(X) Ha aTOM mipo-
MexXyTKe, T.€. p(a < X <) =F(8) — F(a).

5) BepositHocTs TOoro, uto HCB mpumer ogHO omnpeneneHHOe 3Ha4YeHUE,
paBHa 0, T.e. p (X =x)=0.

ITP. /Tana nnTerpanbHas QpyHKUUS paclpeeneHusl BEpOSTHOCTU

0,mpux <0,
F(X)=<x%,npu0<x<1,
1, mpux > 1.

Hatitu p (0,25 < X < 0,5).
/ p(0,25<X <0,5) = 0,25-0,0625=0,1875/

5.2. IInomnocms pacnpeodenenusn 6epoamnocmu, ee ceoucmea
[lycts nana HenpepsiBHas U quddepeHurpyemas Ha BCed YUCIOBOU Mps-
Mo (pyHKLMS pacTipeeneHusl.
Onpenenum BeposTHOCTh p(X< X < x + Ax) = F(X + Ax) — F(X). Haiinem

F(x + Ax) - F(x) . F(x + Ax) - F(x)
CPCOHIOI0 BECPOATHOCTH - H pacCMOTpUM Allln0 - . Ilo ompe-
X—

JICJICHUI0, DTOT TPEJIeNT Ha3bIBAeTCs MPOU3BOAHOM GyHKIMKH F(X) B TOUKE X.

Omnp. IlepBas nmpou3BoaHAas UHTErpaIbHON (QyHKIMU pacnpenencHus F(X)
Ha3bIBaeTCs Oughghepenyuanvrnoii pynkuyuen pacrpeneneuus BepostHocTer (X)
(nromuocmoro pacnpedenenus eeposmuocmu).

T.o.: f(x) = F'(x)

Omnp. 'paduk muddepenmansroii pyHnkuuu pacrnpeneicaus f(X) Ha3piBa-
eTCsI KPUBOIl pacnpeoenenus.

(1Y) Ecnu F(X) 6 kakoui-mo mouke nenpepvléna, Ho He oughgepenyupyema,
mo f(X) 6 omoit mouxe mepnum paspuis.

IIP. HaiiTu MmIOTHOCTH pacnpenesieHHus] BEPOSTHOCTH I ITOCIEIHErO

npuMepa.
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0,ectux <0,
I fX)=F1(x)=4{2x,ectu0<x<1, /
0,eciux > 1.

Csoticmea niomuocmu pacnpedeﬂeHuﬂ 8€D0}ZH/IHOCI’H€L7

1) f(x)= 0, T.x. F(X) HeyObIBaroIIIas.

2) pa< X <b)= [ f(x)dx

3) f_:o f(x)dx =1, 1.K. coObITHE -00 < X < +00 IBJIAETCSA JOCTOBEPHBIM.
(ecnu cityyaifHasi BeJIMYMHA IPUHAMACT 3HAUCHHS TOJBKO B HEKOTOPOM MHTEPBAJIC
(@ B), 10 [, f(x) dx =1)

BrrsicauMm TCIICPb, KaK HaWUTU ¢)YHK]_II/II-O PacipCaAcCiaCHus, 3Has IIIOTHOCTD

pacrpeeneHusl.

Tx. p(a<X < b)=F(b) - F(a) = [ f(x) dx n F(x) = p (X < x), 10

FO) = [ f(x) dx

Vs
0,ecmunx < -3

ITP. dano: f(X) = %cos X, eCJIU — g <x<

N

Haiinure: F(X)

s
0,ecnu x > J

/HpuXS—g F(X):ffoodezo

Ipu —Z<x<t FO) = [20dx + [flicosxdx = 0 + lsi "
pu —— <X = = J_20dx _gzcosx x = > Sinx

2
1, .
= E(smx + 1)
Ipu x > g F(x)=1
0,ecnu x < —g

T.o.:F(x) = %(sinx+ 1),ec1m—§$x<§ /

T
1,ecnux = >

10



6. Yuciosbie xapaktepuctuku HCB

6.1. Mooa u meouana HCB
Onp. Moooii HCB Ha3bIBaeTCsl TaKO€ €€ 3HAaY€HUe, NpU KOTOPOM ILIOT-

HOCTB BEPOSITHOCTH MaKCUMaJIbHasl.

C reomeTpu4ecKor TOUKH 3pEHHS, MOJIa — 3HAYEHUE apTyMEHTa X, IPU KO-
TopoM rpaduk nuddepeHmanbHoi QyHKINN pacipenesaeH s IPUHUMAeT MaKCHU-
MallbHOE 3HaueHue. T. 0., HaXOXKJIEHHE MOJBI — M3BECTHas 3a1ava nuddepeHu-
aJIbHOTO MCUMCIICHUS MTOMCKA IKCTPEMyMa Ha MHOXKECTBE.

IIP. Haiitu Moy HCB, 3anannoit nuddepennmansHoil GyHKIMEH pacpe-

JCTICHUS
Onpux<0
f(x) =< 3x?nmpu0<x<1
0 nmpux > 1.
[ t'(x) = 6x; bx=0=>x=10

f(0)=0
f(1)=3 => MoX) =1/
Onp. Meouanoi HCB nHa3pIBacTCs Takoe €€ 3HA4YEHHUE U, JJISI KOTOPOTO

PaBHOBEPOSITHO, YTO CiTydaiiHasi BenudyrHa X OOJIbIIIe UM MEHBIIE U, T.€.
1

PX< ) =P(X>p) =7

T. 0., B 001Iem cinyvae MearaHa eCTh KOPEHb alreOpandecKoro ypaBHEHHS
1
F(X) = E
C reoMeTpuYecKOi TOUKU 3peHUs, MeIMaHa (psaMast X = () IeIUT QUrypy
noJ rpagukoM (PYHKIMH TIOTHOCTH BEPOSITHOCTH HA JIBE YacTH, UMEIOIIUE OIH-
HakoBble Miomanu. Eciu kpusas y = f(X) umeer ocb cuMMeTpHn X = @, TO i = d.
IIP. Haittu Mmeauany 1u1s peablayero mpuMepa.

Onpux<0
IFX) =Xx3nmpu0<x<1
lopux > 1.

x3=05 => x =3/0,5~0,79/
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6.2. Mamemamuueckoe oxcuoanue HCB

Onp. Mamemamuueckum oxcuoanuem HCB c ¢yHKIIMEH TUIOTHOCTH

f(X), BO3MOXKHBIE 3HAYEHHS KOTOPOW MPHHAIEKAT OTPE3Ky [a;b], HaswIBaeTCs

y b
onpenenennpiii uarerpan [ xf (x)dx, T.e.

M(X) = [ xf (x)dx

(1Y) Ecau 6osmooicuvie 3nauenus CLy4amuHoOU SeIUYUHbL PACAPEOeNeHbl NO

scetl ocu Ox, mo M(X) = f_oooo xf (x)dx

IIP. Haiitu maTemMaTHuyeckoe OKUIaHUE UL TOU K€ 3aJauH.

I M(X) = foledex =..==1

S w

6.3. lucnepcusn u cpeonexsaopamuunoe omkionenue HCB
Onpenenstorcs Takxke kak u s JICB:

D(X) =M (X-M(X)? 1 o(X)=y/DX)
C ydetrom omnpezeneHuss mareMatuueckoro oxxkunanus 11 HCB nonydator

dopmystbl s Berunciaenus aucnepeud HCB ¢ mnotHocThIO pacnpeneneHus f(X):

D(X) = [*(x = MCOY? f()dx| wmn | D(X) = [ (x = M(X))? f(x)dx
Nmeet mMecTo Takxke popmyra: D(X) = M(X?) — M(X)?

ITP. Haiitu cpenHeKBagpaTUYHOE OTKJIOHEHUE JIJISI paHEE PACCMOTPEHHOM 3a]1a4H.
_ ! 3\ o200 _  _ —
/D) = [, (x - Z) 3x2dx = ... = 0,04=>0(X) = 0,2 /

ITP. Haiitu cpennexBampatuanoe otkinonenne CB X, 3aganHoil ¢yHKmuei pac-
MpEACIICHUS:

Onpux < —2
F(X)=47x+>mpu—2 < x <2

1 opux > 2.
0npux < -2
| Haiioem f(x)= %npu —2<x<2
Onpux > 2.
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M(X) = f_zz xf(x)dx = ...=0

D(X) = [~,(x = M(X))? f(x)dx = ... =
o(X) ~1,15 /

w

7. Hexkoropslie Buabl pacnpenenenus HCB, ux yuciaoBbie XapaKTepUCTUKH
7.1. Pagnomepnuie pacnpeoenieHus
Onp. HCB Ha3biBaeTCsi pagHomepHo pacnpeoeieHHOl Ha unmepease
[a; b], eciiu ee TWIOTHOCTH BEPOSTHOCTH paBHA HEKOTOPOU KOHCTAHTE HA ATOM HH-

C npux € [a;b]

TepBaJe U HyJIO BHE ero, T.e. f(X) = {O pr x € [a; b]°

IIo CBOI?ICTBY IUIOTHOCTH PACIIPCACIICHHUA AOJIKHO BBIIIOJIIHATHCA PABCHCTBO

b 1
J, Cdx =1, orkyna nonysaem C = —.

T o-f(x):{ﬁnpnx € [a; ]
O npu x € [a; b]

A 3HauMT, QYyHKIUS pacrpeiesieHus BEpOATHOCTENH PaBHOMEPHOIO pacipe-
JeTIeHusI Ha OTpe3Ke [a; b] ciydaiinoii BeTMYMHBI KIMEET BHI:
Onpux<a
x 1

F(x) =1, —dx=>—rnpna< x <b.

lopux>b
['paduku TUIOTHOCTH BEPOATHOCTEH U (DYHKIIMU PACIIPEICICHUs BEPOSTHO-

CTEU 111 pABHOMEPHOT'O PACIIPEICIICHUS UMEIOT BUJ:

f(x) F(x) 4

1&

O| O /

»
|

a b X a b X

v

BpruuciauM 4ucioBbIE XapaKTEPUCTUKHA PABHOMEPHO PACHPEACICHHON Ha

OTPE3KE CIYYalHOW BEJIWYUHBI X.

2
M(X)=fb L oy = XD atb
a b-a b—a 21 q 2
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a+b

T.o.: M(X) = T
[IpoBenas aHaJIOrMYHbIE BBIKJIAAKH, MOTY4Yal0T GOPMYITy I TUCTIEPCUU:
_ (b-a)®
D(X) = >
_ba
A 3HAYUT: o(X) = 73

ITP. HCB X 3agana ¢GyHKIHEH pacrpeaeiaeHus

Onpux < -2
F(X) = [A(X+2)npn—2 <x<3.
lnopux >3

HatiTu: 1) BEpoSTHOCTH TOTO, UTO B PE3YJITATE UCTIBITAHUS X MIPUMET 3Ha-
yerue B uaTepBaiie (0; 2); 2) mwiotHocTh BepositHocTH f(X); 3) ynciioBbie XapakTe-
puctuku HCB X.

| Hatioem A.

Onpux < —2
f(X)={AHpI/I—2<XS3 =>A=%
Onopux>3

Hatioem P(0<x < 2)=F(2)-F@©) =...=

(S \V

243 1

__ 25 _ 5
> E D(X) — E O'(X) — ﬁ/

M(X) =

1.2. Ilokazamenwvnble pacnpedeieHus

HCB umeer nokazamenvnoe pacnpedenenue, €ciiv €€ MIOTHOCTh BEPOAT-

Ae ™ npux € [0;+)

HocTH umeet Bux: f(X) = { 0 mpux € (—0;0)

1

MoxHO Toka3ath, YTO (YHKLHMS pacnpeliesICHUus: BEPOSITHOCTEN B cilydae

1— e ™ npux € [0;+o)

TOKa3aTeNIbHOTO pacnpeenenus umeer Bua: F(X) ={0 pux € (—oo;0)
npHu X —00;
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O‘ICBI/II[HO, qTo cnyqaﬁHaﬂ BCIM4YKWHA, HMCIOIIast MOKa3aTeIbHbINA 3aKOH
pacupeaciiCHusl, MOKCT IIPUHHUMATb TOJIBKO ITOJIOKUTCJIBHBIC 3HAYCHHA. B xaue-
CTBC MOJICJIN, OI'II/ICBIBaI-OHleﬁ IMOKa3aTCJIBHOC pACIIPCACICHHUC, paCCMATPUBAIOT UH-
TCPBaAJILI BPEMCHU MCKIY KAKMUMHU-TO ITOCJICA0OBATCIIbHBIMU COOBITHSIMH.

CDOpMy.HBI IS BBIYUCJICHUA YU CJIOBBIX XadPAKTCPUCTUK TaAKHUX CB IIPOCTHI:

D(X) == o(X) ==

M(X) = 3 p

R

7.3. Hopmanvnsle pacnpeoenenus

HopManbHblii 3aKOH BO3HUKAET B TEX CIIydasix, KOrja Ciiy4yaiHasl BeJIMYnHa
X 3aBUCUT OT MHOTHX (DaKTOpOB, T.€. CiIy4yailHas BeJIMYMHA X €CTb cyMMa OO0Jib-
IIOT0 YHWCJIa CIYyYalHbBIX BEJIMYMH, PACHPEACICHHBIX MO MPOU3BOJIBHOMY 3aKOHY,
HO Ka)<1asi U3 HUX He sIBJseTcs: JoMuHUpytomei. Tak, omnbka, BOSHUKAIOMIAs [TPU
pPa3IMUHBIX U3MEpPEHUsIX (IJIMHBI, 00bEMa, MACChl U T.M.) SBJISIETCS HOPMaJIbHBIM
pacnpeneneauem HCB.

HCB X umeer nopmanvnoe pacnpeodenenue seposmuocmen (pacnpeoe-

nenue I'aycca), ecny ee TUIOTHOCTD paclpeiesieHUs] BEPOSATHOCTENH UMEET BUL:

1 _ (x-m)?
e 202
o\2m

rie M U ¢ — mapameTpsl pacrpeneneHus, - 0 < m < +oo u ¢ > 0.

f(x) =

&)

['padyik MIOTHOCTH BEPOSITHOCTH CUMMETPUYCH OTHOCUTEIIBHO MIPSIMOM X =
M, ¥ IPU X = M TIOCTUTAETCS MAKCUMYM 3TOU (DYHKITHH.
IIpu 6 = 1 u m = 0 HOpMaIbHOE pacHpeAeICHUE HA3bIBAIOT CHIAHOApPM-

HbIM, CT'O INIOTHOCTDb BEPOATHOCTH H (bYHKI_[I/IH pacnpcaciacHuss UMCIOT BUA!

%2

1 x 2
2 F(X):\/T_nf—ooe_7dt

1
f(X) = \/T_n e
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OrnpeneneHus MaTeEMaTUYECKOTO OKHMIAHUS U JUCIEPCUU MTPUBOISAT K BBI-
YUCJICHUIO COOTBETCTBYIOIIUX WHTETPAJIOB, YTO MaeT (POPMYIIBI:

M(X)=m D(X) = ¢? oX)=0o

T. 0., cMBICI mapaMeTpOB HOPMAJIBHOTO PACIPEICIICHHS 3aKIII0YAeTCs B
TOM, 4TO M — €CTh MaTEMATHYECKOE OKUIAHUE, & G — CPEAHEKBAIPATUIHOE OTKJIIO-
HEHHE CiydyailHOW Benu4uHbI. [Ipu 3TOM BEIMUYMHBI MapaMETPOB HOPMAILHOTO
pacrpelieieHus] HeIoCpeICTBEHHO BiHs0T Ha hopmy kpusoit f(X). C yBennuenu-
€M G MaKCHMaJIbHOE 3HAa4eHUE (PYHKIIMM YMEHBIIACTCS, U KpUBasi CTAHOBUTCS 00-
Jee 1moJyioroi, mpubmmkasch K ocu Ox. BennunHa g BIHMSET Ha PacloyiOKEHUE
KPUBOW OTHOCHTEIBHO OCH OpJAMHAT: TPU BO3pPACTaHUU a KPUBAS CMEIIACTCS

BIIPABO, MpU YOBIBAHHUHU - BIICBO.
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3amaHus 1JIsl CAMOCTOSITEJIbHOTO perieHust
1. Ciyqaitnas BenuurHa X IPUHUMAET TOJIBKO LieJble 3HaueHus 1, 2,..., 10.
[Ipu 5TOM BEpOSITHOCTH BO3MOXHBIX 3HAYCHUH X MPOMOPIIMOHAIBHBI 3HAYCHUSIM:
P(X =k) = ck . HaiiguTe 3HaueHre KOHCTAHTHI C U BeposaTHOCTh P(X < 2) .

2. CriydaiiHas BerurHa X 3a/1aHa PSAIOM pacipeiesICHuUs:

X -1 1 2 4 6
p | 0,18 0,27 0,12| 0,32 ?

a) Halinute HemocTaroiiee 3HaueHUe BEPOSITHOCTH.
0) [locTpoliTe MHOTOYTOJIBHUK pacipeieeHus.
B) Haitnure ¢pynkuuto pacnpenenenus F(X) u moctpoiite ee rpadux.

3. Pacnipenenenue mUCKpeTHOM CTydaifHOM BETMYMHBI X 3a7aHO TaOIHIICH

X | 3| 4] 5
p | 03] 02 05

Haiinute matemaTtrueckoe oxumaanue M(X).
4. PacnipenenieHue TUCKPETHON CITy4alHOM BEMUYMHBI X 337]aHO TaOIHIIeH

X 1] 2] 3
p | 01] 03] 06

Haitnure mucniepcuro D(X).

5. Pacnipenenenue ciydailHON BeNMWUYMHBI X 33a/1aHO TaOIMLEn

X | 4 8 |11 | 14 | 18
p [01]025]03|025|0.1

Haitnute M(X), D(X) 1 cpeaHee kBaapaTuIHOE OTKIIOHCHHUE O.

6. 3aKoH pacnpeaeneHus CIIy9aifHONW BETUIMHBI 3a/1aH TaOIHUIICH:

X 2 3 5
P 0,1 0,4 0,5

Haingure meaunany, moay, MaTeMaTHYECKOE OKHUIAHUE U JUCTIEPCUIO CIIY-

YalHOW BEJIMYMHBI.
/. Haiinute yucnoseie xapakrepuctuku [ICB X, 3amanHoi psgoM pacrpe-

ACIICHUA
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X [ 2] 5] 8119
p | 2| 2| 2|1
3 | 9 | 27| 27

8. Jlns mamHOTO GackeTO0OIMCTa BEPOSTHOCTH MOMANAHUS MsS49a B KOJIBIO
paBHa 0,8. X — yucio nonagaHuii B cepuu U3 msat OpockoB. CoCTaBbTE 3aKOH
pacnpenenenus JJCB X u HalijuTe BCce €€ YUCIIOBbIE XapaKTEPUCTHUKHU.

9. Backerbomuct OpocaeT M4 10 TIEPBOro Tomananus. BeposTHOCTh 1o-
naganus pasHa 0,8. X — 4yncno OpOCKOB, €Clid UMEETCS MATh NONbITOK. CocTaBbTe
3akoH pacupeaencHusa JJCB X n HaliiuTe Bce €€ YUCIOBbIE XapaKTEPUCTUKH.

10. Cpenm nmecatu 6acKeTOOIMCTOB CEMEPO UMEIOT POCT Oojiee 2 METPOB.
Ha momagke urparoT msiTh YeIOBEK. X — YUCIIO0 HU3KOPOCIBIX 0aCKeTOOIMCTOB Ha
mmomanake. CocraBpTe 3aKkoH pactpenenenus JCB X u HaliquTe BCe €€ YMCIIOBbIE
XapaKTEPUCTHUKHU.

11. CB X 3amana QyHKIueH pacnpeeacHus:

0 npux < —1,

F(x) = §+§ npu — 1 <x < 2,

1 npux > 2.

Haiinure BEPOSATHOCTH TOrO, YTO B PE3YJIbTATE UCIBITAHUSA X MPUMET 3HA-

4yeHue, 3aKaoueHHoe B uHTepBaie (0; 1).

12. 3amana miotHOCTh BeposTHocTH HCB X:

0, ectux <0,
f(X) =42%x, ectn 0 < x < 1,
0, ectux > 1.

Haitgure BEpOSITHOCTD TOrO, UTO B PE3yJIbTATE UCHBITAHUS X MPUMET 3HA-
4yeHue, 3akaoueHHoe B uHTepsaie (0,5; 1).
13. ®ynkuums miotHoctu BeposstTHocT CB X umeer Bua:

0,ecmnx < 4,
f(x) =

C
—,eCIu X = 4.
X

Harigure konctanty C u BepostHocTh p(X < 5).

14. CB 3anana ¢pyHKIMEH pacnpeaesIeHUs:
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T
( 0, eCJII/IX<—Z,

1 . 1 3
F(x)={5 sm(x—g)+5, ecnn—%Sx<TH,

3T
k 1, eciux = -

Haitnure nuddepennmansayro Gyuknuio pactpenenenus f(X) u mocrpoiite
ee rpaduk.

15. Haiigute unTerpanbuyo GyHKIU0O pacupenencaus F(X) u moctpoiite
rpadukn pynkmuit f(X) u F(X), ecmu CB 3agana muddepennmansHol QyHKIUEH
pacnpeeseHus:

0, eciux <0,

2
f(x) = (x;) , ecmn 0 < x < 3,

0, ectux > 3.
16. HCB X 3agana nuddepernuanpbHol GyHKIHEH pacpeaeIeHUs:

Onpux <1,
x—1lonpul<x<2,
—x + 3npu2 < x < 3,

0 mpu x > 3.

Haitnure M(X).

f(x) =

17. Haiinure nucnepcuto HCB, 3anannoii nuddepenunanbHoi GyHKIMeH
pacrpeneneHus

Onmpux < —1
f(x)=<3x2nmpu—1<x<0.
0 npux > 0.

18. HaiiguTe yncioBble XapaKTEPUCTUKU CIIy9aliHON BENMWYUHBI X, 3a/1aH-

Onpux < —1,
Hoii pynkumeii pacpenenenns F(X) =<1 —x*npu—1<x<0,
1 nopux > 0.

19. Haiinure uucnoBble xapaktepuctuku HCB, paBHOMEpHO pacrpene-
neHHoi B uHTEepBane (1;4).3 6
20. Hanmummure nquddepeHnmanbHy0 1 MHTETPAIbHYIO0 GYHKIIUU pacIipeie-

JICHUS TIOKA3aTebHOTO 3aKOHa, eciu napameTp A = 5. HaliguTte uncioBbie Xapak-
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TEPUCTUKU ITOTO PACIPEEICHUS, a TAKXKE BEPOSTHOCTh TOTO, YTO B PE3YJIbTATE
ucnbiTanus X nonaaeT B untepsai (0,4; 1).

21. CB X pacmpezeneHa no nokasaTeiabHOMY 3akoHy. Haiiaure BeposT-
4

HocTh P(4 < X <12), ectu M (X) = —

In2’
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KonTpoabHbIe BONPOCHI

1) JlaiiTe MOHATHE CIIyYaliHOM BEIUYMHBEI.

2) Uto TaKkoe IUCKpEeTHAs CilydaiiHasi BeTManHa?

3) OOBsCHHUTE, YTO MOHUMAETCS MOJ CYMMOW W TPOM3BEACHUEM CIIy4dai-
HBIX BEJIUYUH?

4) Yrto HazpiBaeTCs GYHKIHMEH pactpeesieHHs CITy9ailHOW BETHYUHBI?

5) ChopMynupyiiTe OCHOBHBIC CBOMCTBa (DYHKIIMM pacrpeicicHHs CIy-
YalHOW BEJIMYMHBI.

6) Moxker su rpaduk (GYHKIHUU pacrnpeieicHus ObITh HPSIMOW JIMHUCH?
OTtBeT o0ocHYyiTE.

7) Kak ctpouTcst MHOTOYTOIBHHK pactipeneiacHus JJCB?

8) Uto takoe moaa JICB? Moxer i y cliydailHON BETMYMHBI HE OBITh MO-
IIbI WJIK OBITH HECKOJIBKO MOJI?

9) Maiite moustue meauansl JJCB.

10) Kak HaiiTH MaTeMaTHYECKOTO OKHUIAHHUS TUCKPETHOW ClydailHOW Be-
JIUYUHBI.

11) TlepeuncnuTe OCHOBHBIC CBOMCTBA MAaTEMaTHYECKOTO OXKUIAHHUS JIHC-
KPETHOM CITy4allHOW BEJIUYMVHBL.

12) MoxeT JIn MaTeMaTHYeCKOe OKUIAHHWE TUCKPETHOW CITy4aiiHON Be-
JUYUHBI, TPUHUMAIOIICH I1eIbIe 3HaUeHHMs, OBITh YnuciioM HemelbiM? OTBeT 000c-
HYyUTE.

13) Kak ompenessieTcss ¥ UTO XapaKTepU3yeT AMCIICPCHsT TUCKPETHON CIIy-
yaifHON BeJIMUHUHBI X?

14) TlepeuunciuTe OCHOBHBIC CBOMCTBA JIUCIICPCHUHU.

15) Yro mOHMMAIOT MOJ CPEeIHEKBAAPATHUHBIM OTKJIOHeHHEM? Jlims dero
BBOJISIT 3TY YUCJIOBYIO XapaKTEPUCTUKY CIIy4alHOW BEJIMUUHBI?

16) Yto Ha3bIBacTCS reOMETPUUYCCKUM PACIIPEICICHUEM C TTapaMeTpoM P?
[IpuBenuTe npuMep OMbITOB, B KOTOPOM OMpE/eNieHa ClydyailHas BEIMYMHA, pac-

npeziesieHHas [0 T€OMETPUYECKOMY 3aKOHY € IapaMeTpoM P .
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17) Yro Ha3pIBaeTCs OMHOMHAIBHBIM PaCIpeelieHUEM C ImapaMeTpaMu N
u p? [IpuBenute mpuMep OMBITOB, B KOTOPOM OTpE/eiicHa CIydaiiHas BEIMYWHA,
pacrpejiesieHHas 1o OMHOMUAIILHOMY 3aKOHY.

18) B yeMm COCTOMT OTJIMYHE THICPrEOMETPHUSCKOTO PaCIpeICICHHs OT
OMHOMUAIILHOTO?

19) Kakas ciyyaiiHas BeJIMYMHA HA3bIBACTCS HEPEPHIBHOM?

20) Kak cBsizaHbl MexIy coOoil WHTErpajbHas W IuddepeHIuanIbHas
dbynkuuu pacnpenenenuss HCB?

21) Kak mo-mpyroMmy HasbiBaeTcs quddepeHnmranbas GyHKIUA pacipe-
neneans HCB?

22) CodopmynupyiiTe OCHOBHBIC CBOMCTBa nu((epeHIIHaTIbHON PYHKIINN
pacnpenenenus HCB.

23) Kaxk HaswpiBaeTcs rpaduk auddepeHnnanbHoil GyHKIMUA pacipeere-
Huss HCB? MosxeT i oH ObITh pa3pbIBHBIM?

24) Haiite onpeneneaue Moasl HCB. KakoB reoMeTpuyecKuii CMBICIT MO-
b198 ¥4

25) Yro takoe meanana HCB? KakoB ee reoMeTpu4ecKuii CMBICIT?

26) Omnpenenure matrematuaeckoe oxuaanne HCB.

27) Kaxosa popmyina as BeraucieHus aucrnepcun HCB?

28) JlaiiTe MOHATHE paBHOMEPHO pacnpeesieHHoi Ha otpe3ke HCB.

29) Kaxkoit Bua MMeET TUIOTHOCTh BEPOSITHOCTH MOKA3aTEIbHOTO pacipe-
neneHus?

30) KaxkoB cMBIC] TapaMeTPOB HOPMAJILHOTO pacIpeaeicHus?
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