HenpepbiBHbBIE Ciy4YallHbIE BeJIUYUHBI.

CrnydaliHass  BeIMYMHA, 3HAYEHUs  KOTOPOM  3allONHAIOT  HEKOTOPBIN
IIPOMEKYTOK, HA3bIBAE€TCS HEMIPEPHIBHOM.

B yacTHBIX ciaydasx 3TO MOXET ObIThb HE OJMH NPOMEKYTOK, a OOBEINHEHUE
HECKOJIbKUX TPOMEXYTKOB. [IpoMexyTku MOTyT OBITh KOHEYHBIMH, MOJIY-
OCCKOHEUHBIMU WJIM 0€CKOHEUYHBIMH, Hanpumep: (a; b], (—o<; a), [b;x), (—oc; ).

BooOuie HempepbiBHas ciydaiiHash BenuuMHa — 3To aOctpakius. CHapsa,
BBIIYLIEHHBIN U3 MYLIKH, MOKET MPOJIETETH JIFOOOE PACCTOSTHUE, CKaxeM, OT 5 10 5,3
KHJIOMETPOB, HO HUKOMY HE IPHUJAET B TOJOBY U3MEPSTH 3Ty BEJIMYHUHY C TOYHOCTHIO
10 0,0000001 xkumomerpa (TO €CTh A0 MUJIJTUMETPA), HE TOBOPS yke 00 aOCOIIOTHOM
TOYHOCTH. B mpakTHke Takoe paccTtosiHre OyAeT TUCKPETHON CIy4yailHOW BETMYMHOM,
y KOTOpPOM OJJTHO 3HAYEHHE OT APYIroro OTIMYAeTCs 110 KpalHel mepe Ha 1 meTp.

IIpy onmcaHMM HENPEPHIBHOW CIIy4YalHOM BEJIMYMHBI IPUHIMIIHAIBHO
HEBO3MOJKHO BBIIIMCAaTh U 3aHYMEpPOBaTh BCE €€ 3HAYCHMS, NPUHAICKAIIUE JaxKe
JIOCTaTOYHO Y3KOMY HHTEpBally. OTH 3HAu€HHA OOpa3ylT HECUETHOE MHOXKECTBO,
Ha3bIBAEMOE «KOHTUHYYM).

Ecim & — wHenpepsiBHas cioyyaiiHash BeJIWYMHA, TO PAaBEHCTBO & =X
MIPEACTABIIACT COOOM, KaK U B Cilydae AUCKPETHOM CIIy4yaHOW BEJIMYMHBI, HEKOTOPOE
cllydaiiHOe COOBITHE, HO JJisi HENPEPbIBHOW CIIy4allHOM BEIMYMHBI 3TO COOBITHE
MOXHO CBf3aTh JIMIIb C BEPOSATHOCTBIO, PABHOM HYJIO, YTO OJHAKO HE BIJICUYET 3a
co00if HEBO3MOXHOCTU COObITHS. Tak Hampumep, MOXKHO TOBOPHUTH, UYTO TOJBKO C
BEPOSITHOCTBIO «HYJIb» CHapsaa mpojetut 5245,7183 meTpa, WM YTO OTKIOHECHHE
JNEHUCTBUTEILHOTO pa3Mepa JeTadd oT HoMmHuHaibHOro coctaBut 0,001059
MUJUIMMETpA. B 3TuX cilydasx NMpakTHUYECKH HEBO3MOKHO YCTAHOBUTBH, IPOU3O0IILIO
COOBITHE WM HET, TaK KaK HM3MEpPEHHs] BEIMYMH MPOBOASTCS C OTPaHUYEHHOM
TOYHOCTBIO, U B KQU€CTBE PE3yJIbTaTa U3MEPEHUSI MOKHO (PAKTUUYECKH YKA3aTh JIUIIb
rpaHuipl  Oojee WM MEHee Y3KOro HHTepBaja, BHYTPH KOTOPOTO HAXOIUTCS
WU3MEPEHHOE 3HAYCHUE.

3HauYECHHUSIM HENPEPBIBHOW CIIy4ailHOM BEIWYMHBI NPHUCYLIa HEKOTOpas
HEONpPENEICHHOCTh. Hampumep, HET NPaKTUYECKOTO CMBICIA pas3iddaTh JBa
OTKJIOHEHHS OT HOMHMHaJIbHOro pasmepa, pasuble 0,5 mm u 0,5000025 wmwm.

BepOHTHOCTB, OTIIM4YHAasA OT HYJIA, MOXCT OBITH CBsI3aHA TOJBKO C nomnagaHuemM



BEJIMYMHBI B 33JIaHHBIN, XOTs Obl U BECbMa Y3KUH, HHTEPBaJ. 3/1€Ch MOKHO IIPUBECTH
CpPaBHEHHE C pacIpeleleHHEeM Macchl BIOJb CcTepxkHA. OTCyTCTByeT Macca,
COCPENOTOYEHHAs, CKAKEM, B CCYCHMM, PACIIOJNIOKEHHOM Ha paccTosHuH 20 c¢M OT
JIEBOT'O KOHIIA CTEPKHSI, UMEET CMBICII TOBOPUTH JIUIIB O MAacCe, 3aKJIIOUEHHOU MEXKIY
CEUYCHMAMHU, IIPOXOJALIMMU Yepe3 KOHIbI HEKOTOPOI'O MPOMEXKYTKA.

[Tycts & — HenmpepblBHAsA ciyyaiiHasi BeTUYMHA. PaccMOTpuM JUIsi HEKOTOPOTO

qucia X BEpOSTHOCTh HEpaBeHCTBa X < § <Xx + Ax
P(x <& <x+ Ax).

31ech Ax — BEJIMUKMHA MaJioro MHTEpBaa.
OueBugHo, uto ecmu Ax — 0, To P(x <& <x+ Ax) »> 0. O6Go3nauum p(x)
npefaen oTHomeHuss P(x<E<x+Ax) k npu Ax—> 0, ecau Takod mnpenaen

CYLLECTBYET:

lim P(x<a<x+Ax)=p(X) ()

AX—0 A

@OyHKUs p(x) HA3bIBAe€TCA IJIOTHOCTBIO paclpeesieHus cllydailHoW BenudyuHbl. U3
dopmynsl (1) cnexyeT paBeHCTBO, CIIPaBEAJIMBOE I MalbIX BEIMYUH Ax, KOTOpOe

TaKXe MOKHO CUMTATh onpeiesieHneM QyHKIUHU p(X):
P(x<E<x+Ax) = p()Ax 2)

OueBuaHO, 4TO p(X) — HeoTpuuarenbHas GyHKuud. s onpeneneHuss BEpOSTHOCTH
TOTO, YTO CIIy4alHas BEIMYMHA  MPUMET 3HAUYCHUE U3 MPOMEXKYTKA [a, b] KOHEUHON
JUIMHBI, HYKHO BbIOpaTh Ha MPOMEXKYTKE IPOU3BOJIBHBIE YHUCHA Xi, X2,..., X,
YAOBJICTBOPSIOIINEC YCJIIOBUIO a=xo<x;<x,<...<x,<b=x,:;. OTH 4YHCIa pa306BIOT
MPOMEXYTOK [a, b] Ha n+1 4dacTell, MpPeACTaBIAIONIMX COOOM MPOMEXKYTKH [Xo, X1),

[x1, X2), ...,[x,, b]. BBeném obo3HaueHMUS:

Axo= X1 — X0, AX|= X2 — X1, ..., Ax,= b — X,

n
M cocTaBUM cymmy Y, p(x;)Ax; . PaccMoTpuM mporiecc, mpu KOTOPOM 9YHCIO TOYEK
i=1
pa30MeHus HEOTPaHMYEHHO BO3pacTaeT TakUM oOOpa3oM, YTO MaKCHMalbHas
BeIMurMHA Ax; cTpeMHUTCS K HymO. bynem cuutaTe QyHKUIMIO p(x) HEMpEephIBHOW Ha



n

npomexxyTke (a; b), Torma mpexmenom cymmbl Y. p(x;)Ax; Oymer onpenenEHHbII
i=1

WHTETpaj Mo MPOMEXYTKY [a; b] oT dyHKIMU p(X), paBHBIA HCKOMOM BEPOSTHOCTH:

b
Pla<&<b)= [p(x)dx 3)

DTO paBEHCTBO MOKHO TaKK€ pacCMaTpUBATh Kak omnpeseneHne GyHkuun p(x).
Otcroma ciemyeT, 94TO BEPOSTHOCTh MOMAJaHUS CIyYalHOW BEIWYUHBI B JHOOOM
WHTEepBaI (X, X;) paBHa TIUIOMIAAUA (UTYPHI,

P(x) oOpa30BaHHOW OTpE3KOM [x;, Xp;] oOcCH X,
rpadukoM GyHKIMU p(xX) U BEPTUKAUIBHBIMHU

OpSIMBIMH X = X|, X = X;, KaK HM300pakeHO Ha

Xy Xs X pucyske 1.
Ecim  Bce  BO3MOXHBIE  3HAYEHMS
Puc. 1 CJIy4aliHOH BEJIMYMHBI IPUHAJICKAT HHTEPBAILY

(a; b), TO s p(x) — €€ MIOTHOCTH pacCHpeIeIICHHs CIPaBEJIMBO PABEHCTBO
b
I p(x)dx =1
a

Jlis yno6cTBa MHOTAA CUUTAIOT (DYHKIUIO p(X) ONpene’aEHHON A BCeX 3HAYCHHH X,
nosiarasi €€ paBHOM HYJII0 B T€X TOYKAaX X, KOTOPbIE HE SBIJISIOTCA BO3MOYKHBIMU
3HAQYEHUSIMU 3TOU CIIy4aHON BEJIUYUHBI.

[Tn0THOCTBIO paclpencsieHus MOXKET CIYXXHUTh JH00as HHTerpupyemas

byHKIUSA p(X), yIOBICTBOPSIOLIAS IBYM YCIOBHSIM:
1) p(x) 2 0;

2) o(j.p(x)abc =1

Mo>kHO 3a/1aBaTh ClIy4allHyIO BETUYHUHY, 3a/1aBasi QYHKIMIO p(X), YAOBIETBOPSIOLLYIO
TUM YCIIOBUSM.

B kadecTBe mpuMmepa pacCMOTPUM CIIyYallHyI0 BEIWYMHY &, paBHOMEPHO
pacrpenenéHHyo Ha NpoMexyTke [a; b]. B aTtom ciydae p(x) mOCTOSSHHA BHYTpPH

9TOro IMPOMCIKYTKaA:



¢c a<x<b

X)=
() 0 x<ayx>b

[To cBoiicTBY 2) pyHKIMU p(X)

0 b
[p(x)dx = [cdx=c(b—a)=1

Otcrona c=bl. I'padux  dysxmmm A p(x)

p(x) mpeacTaBieH Ha pUCYHKE 2.
Bo MHOTHX [IPAKTUYECKUX

3aJgadax BCTPCYAIOTCA CHY‘I&fIHBIC o

v

BEJIMYMHBI, Y KOTOPBIX BO3MOKHBIC
Puc. 2
3HAYEHUs HE OIPAaHUYEHBl CBEPXYy U
cHU3y. B oTOM citydae KpuBas pacupenesieHusl pacliojaraeTcs HajJ OChIO X U IIPH
X —> 00 M X —> — 00 aCUHMITOTHYECKU MPHUOIMKAETCA K ITOW OCH, KaK M300pakeHO Ha
pucynke 1. BeposTHOoCcTh TOro, 4to cilydaiiHas BeJIMYMHA & MPUMET 3HAYCHUE,
MEHBIIIEE HEKOTOPOro 4YHCla @, paBHA IUlomaad (Urypsl, 3aKIOYEHHOH MEXITY
KPHUBOM pacIpeneseHuss U TOPU30OHTAIBHON KOOPAMHATHOM OCBIO CII€BA OT TOYKH d.
byznem cumrarh, 4TO Takas IUIOLIaAb CYLIECTBYET.

[Iycte & — HempepbiBHas ciydaiiHas BenuuuHa. Dynkums F(x), koTopas

ONnpecaACIACTCA paBCHCTBOM
F(x)=P(E<x),

HA3bIBACTCA HMHTErpajibHOM (PyHKUMEl pacnpeaejseHusi WIK MPOCTO (PyHKIMEH
pacnpeneaenus ciydaiiHoi BenuuuHbl &. HemocpeAcTBeHHO W3 ompeneaeHus

X
cieayer paBeHCTBO F(x)= _[ p(t)dt. dopmyna HOPOU3BOJHON OIPEETEHHOTO
-0
WHTErpajia MO0 BEpXHEMY TMpeneny B JAaHHOM Clydae MPUBOIUT K COOTHOIICHHIO
F'(x)= p(x). IlnotHocth pacmpeneicaus p(x) Ha3pBalOT aAupdepeHInaIbHON

¢ynkumeit pacnpenejeHus.
OyHkuus pacnpeaesneHuss F(x) ciaydallHOW BEJIMYMHBI & UMEET CIICIYIOIINE
CBONCTBA.

1. F(x) — "HenpepbiBHAs BO3pacTaromas GyHKIIHS.



2. lim F(x)=0; lim F(x)=1

X—>—© X—>®©
CpoiicTBa 1 1 2 BBITEKAIOT HEMOCPECTBEHHO U3 onpeneneHus Gyakmun F(x).
3. Ilpupamenue F(x) Ha TPOMEXKYTKE (X;; X;) PaBHO BEPOSTHOCTH TOIO, YTO
cllydaiiHas BeITMYMHA & MPUHUMAET 3HAYEHUE U3 3TOTO MPOMEXKYTKA!
F(xp) — F(x) = P(x; <& <x)
JlokazaTenbCTBO.
FO)=PE<x)=PELx)+P1<E<x)=F(x)) + P(x; <& <xp)
Orcrona
P(x1 <& <xp) = F(xy) — F(xy)
3amMeTuM, 4YTO [JIsi HENPEPHIBHOW CIy4yailHOW BEIMYMHBI & CIpPaBEJIMBbI
paBeHCTBa
Px1<E<x) =Px1<&<x2) = P(x; £E<x) =P(x1<§ <x)

J{ns paBHOMEpHOTO pacrnpeeneHus GyHKius F(x) UMeeT BUI:

A

0 npu x<a 11 Fix)

X —_—
F(x)= _[ dt x4 npua<x<b :

sb—a b-a |

1 npu  x2b :

a b "

I'paduk pynkunu F(x) mpeacTaBieH Ha pUCyHKE 3. Puc. 3

3aKOH pacHpeiesieHus HENpPEepbIBHOW  CIydalHON

BEJIMUYMHBI MOXKHO ONPENICTUTD 3aaHueM 100 GyHKIuuU p(x), 1160 GyHKunu F(x).



