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1. BAHOMUWAJIBHBIN 3AKOH PACHPEJEJEHUS ITMCKPETHON
CJIYUYAMHOMU BEJUYUHBI

1.1. buHOMUANBHBIA 3aKOH PACIpPENEIICHUS TOSBISIETCS, €CJIU UCIBITAHUS
IIPOBOJATCH 110 cxeMe bepHysuin.

[lycth cnydaiiHas BenuunHa X — YHUCIIO MOSIBIEHUN cCOObITUS A m pa3 B n
WCIIBITAHUSX C OJHOM M TOW ke BEepOSTHOCThIO P(A4)=p. BeposTHOCTH TOrO, YTO
coObITHE A TOSBUTCA M pa3 B N HUCHOBITAHUSAX ompenesnsercs no Qopmyne
bepnynu:

P(X=m)=P,(m)= C," p" ¢"",
rne m=0,1,2,...,n;qg=1-p.

JluckpeTHast cnydailHag BeluunHa X UMEET OMHOMHMAJIBHBIM 3aKOH
pacnpenejeHusi, €cii OHa mnOpuHuMaer 3Hauenus 0, 1, 2,..., m,..., n C
BeposSITHOCTAMU P(X=m), onipeneneHubiMu 1o popmyine bepuysim.

1.2. PSII[ pacipcaciicHuA OMHOMMAJILHOI'O 3aKOHA UMEET BUA.

X 0 1 ... m ... n
P qn Cn]p qn—l L Cnmpmqn—m L pn

1.3. CoryacHo Tabnuiue, MOXXHO 3amucaTb (QYHKLIHMIO pacnpeaeseHust
OMHOMHUAJIbHOM CJIy4ailHOH BeJIMYMHBI:
F(X) =0, x<0
F(X)=) Crp"q"™", 0<x<n,
m<Xx

FX)=1, x>n.

14. Ecitu m u n — Oonplive 4ucia, TO BEPOSTHOCTb P(X=m) MOXHO
NpUOIU3UTENFHO BBIYHMCIUTH C TMOMOIIBIO JIOKAJBbHOH TeopeMbl MyaBpa-
Jlaniaca:

Ecnu BepoSTHOCT HACTyIIeHHS COOBITHS A B KaXJAOM HCIBITAHUU
MOCTOsSIHHA U oTiM4Ha OoT O U 1, TO BEpOATHOCTH TOTO, UTO COOBITUE A MPOU30MIET
m pa3 B N HE3aBUCUMBIX HCIBITAHUSAX MPU JIOCTATOYHO OONIBIIOM YHUCIE 7,
NpUOIMKEHHO paBHa:

1

\1pq
1 —x?/2 m—np

e , 4 QpTYMEHT X =
N2 A pq

B, (m) = - f(x),

rae GyHkums f(x) =
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Uem Oombiie n, TeM To4yHee BbluucieHue P(X=m). [loatomy Teopemy
Myagpa-Jlamiaca 1enecoo0pa3Ho NPUMEHSTH TIpu npg>20.

Jlns HaxoXJIeHWs 3HAuYeHWM GYHKIMH f(x) COCTaBIEHBI CIEIUaTbHbIC
TalauIkl (Hampumep, cM. npuioxkeHue 1 B yueonuke [1] wim 3amaunuke [2]). Tlpu
WCIIOJIb30BaHUH TaOJIMIIBI HEOOXOIUMO UMETh B BUJlY CBOMCTBA (PYHKIINU f(X):

1) Oynkuus f(x) sBisieTcst 4eTHOH f(—x)= f(x).

2) Ilpu x—oo dpyakuus f(x)—0 (mIpakTUYECKH MOKHO CUUTATh, YTO YK€ MpU

x>4 ¢yskuus f(x)=0).

1.5. MaremaTnuyeckoe oxkuaaHue OMHOMHAJIBHOTO PAacHpEENIEHUs PABHO
MIPOU3BEACHUIO YUCIIa UCTIBITAHUA Ha BEPOSITHOCTD IMOSIBICHUSI COOBITHSI B OJHOM
UCIIBITAHUH:

M(X) = np.

Jucnepcusi OMHOMHUAJIBLHOTO PpACIpEEICHUs] paBHA MPOU3BEICHUIO YHCTIA
UCIIBITAHUM Ha BEPOSITHOCTU MOSIBJICHUS p W HEMOSBIEHUS ¢ COOBITHS B OJHOM
UCTIBITAHUH:

D(X) = npq.

1.6. BuHoMHaNIBbHBIN 3aKOH paclpeeNeHUs] IUPOKO MCIOJb3YETCSl B TEOPUU U
MPAKTUKE CTATUCTHUYECKOTO KOHTPOJIS KauyecTBa NPOAYKIMH, TPU OIMNUCAHUU
(GYHKIIMOHUPOBAHUS CUCTEM MAacCOBOTO OOCIY)XMBaHUS, B TEOPUH CTPENIbObI U B
APYyTrux o0JacTsX.

[Iprmepbl TUCKPETHBIX CIyYailHBIX BEJIMYUH, UMEIOIIMX OMHOMUAIBHBIN 3aKOH
pacnpeneneHus: 4YUCiIo OpakoBaHHBIX JeTaled B KPYNHOM NapTUH, YHUCIO
NoMaJlaHuii TpU  CTpedbOe, YMCIO BhIMAACHHUS Tepbda TpU MHOTOKPATHOM
no10packiBAHUM MOHETHI U T.II.

INPUMEP 1. VYCTpoHCTBO COCTOMT U3 TpeX HE3aBUCHUMO pabOTaoIIUX
3JEMEHTOB. BEposITHOCTh OTKa3za KaKIO0ro 3JeMeHTa B OJAHOM ombiTe paBHa 0,1.
CocTtaBuTh psia pacnpeqeseHrs Yuciia OTKa3aBIIMX JJEMEHTOB B OJHOM OIIBITE.
OrnpeenuTh MaTeMaTHYECKOE OKHUIaHUE U JUCTICPCHUIO.

Pemenne. JluckperHas ciydailHass BenuunHa X — YHCIO OTKAa3aBIINX
AJIEMEHTOB B OJTHOM OTBITE — MMEET CICAYIOIINE BO3MOXKHbBIC 3HAUCHUS:

x;= 0 (HM OJIMH U3 DJIEMEHTOB YCTPONCTBA HE OTKa3al);

x,= 1 (oTKa3aja OgUH DJIEMECHT);

x3= 2 (0TKa3ajau JBa JIEMCHTA);

x,~= 3 (OTKa3aau TPU DJIEMEHTA).

OTka3bl 3JEMEHTOB HE3aBUCHUMBI OJWH OT JAPYroro, BEPOSITHOCTH OTKa3a
KKJIOr0 SJEMEHTa paBHbI MEXIy COO0OH, MO3TOMy mpuMmeHuMa Gdopmyia
bepuymmu. YuutsiBas, uyto no yciosuto n = 3; p =0,1 (cnemoBarensho, g =1 — 0,1
=0,9), moay4um:
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P5(0)=¢’=0,9° = 0,729;
Ps(1)=C;'p' ¢ =3-0,1-0,97 = 0,243;
P;(2)= Cs’p* ¢'=3-0,17-0,9 = 0,027;
P;(3)=p’=0,1° =0,001.
Hamnuiiem uckoMbiit OMHOMUATBHBIN 3aKOH pacupeaesieHus X:

X 0 1 2 3
P 0,729 0,243 0,027 0,001

KonTtpous: 0,729+0,243+0,027+0,001 = 1.
MaremaTuuecKoe OXKUIaHHE:
M(X) = np =3-0,1= 0,3 snemeHra.
Jucnepcus:
D(X) = npq = 3-0,1-0,9 = 0,27 (3memeHTa).

IIPUMEP 2. Haiitu aucnepcuro AUCKPETHOM CIy4allHOM BeIWYUHBI X —
yyclia TMOSABIEHUS COOBITUS A B JBYX HE3aBUCHUMbBIX MCHBITAHUSAX, €CIIU
BEPOSITHOCTU TOSIBICHUSI COOBITHSI B 3TUX HMCHBITAHUSAX OJUHAKOBBI, U WU3BECTHO,
4TO
M(X) =1,2.

Pemenne. Bocrionb3yemcs gopmysnoit: M(X) =np. Ilo ycnosuto M(X) =1,2;
n =2. CnengoBareinbHo, 1,2 =2p. Otcrona p = 0,6 u g =0,4.

HaiineM nCKOMYIO TUCIIEPCHIO:

D(X) = npq =2-0,6-0,4 =0,48.

IIPUMEP 3. IIpousBoaurcss TpuU HE3aBUCUMBIX OMNbITA, B KaXIOM H3
KOTOpbIX coObiTHE A mosBisieTcs ¢ BepositHocThio 0,4, PaccmarpuBaercs
ciydaiiHas BenuurMHa X — YHUCIO TOSIBICHHM coObiTus 4 B Tpex omnbitax. Haiitu
3aKOH pachpeneneHuss (pan pacnpeneseHusi, MHOTOYTOJbHUK paclpeeseHusl,
byHKIMIO pacnpeneneHus) ciaydyailHoi BeauuuHbl X. OnpenenuTbh €€ YUCIOBbIE
XapaKTepUCTUKU  (MaTeMaTHYeCKoe  OXKHMJAaHUEe,  JHCIEepPCUI0,  CpellHee
KBa/IpaTUYECKOE OTKIIOHEHUE, MOJLY).

Pemenune. JluckperHas ciaydailHasg BeauuuHa X HMeEeT CIEAYIOLIHE
BO3MOKHBIEC 3HAYEHUS:

x;= 0 (coObITHE A HE OSIBUIIOCH HU B OJTHOM U3 TPEX OIBITOB);

x;=1 (coObITHE A MOSBUIOCH B OJJHOM U3 TPEX OIBITOB);

x3= 2 (coObITHE A TOSIBUIIOCH B JIBYX ONBITaX);

x4= 3 (coObITHE A MOSBUIIOCH BO BCEX TPEX OIBITAX).

CooTBeTCTBYIOIIME BEPOSTHOCTH HaxoAuM 1o dhopmyse bepuymu (n = 3; p
=0,4;,9g=1-0,4=0,6):

P5(0)=¢’=0,6>=0,216;
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Py(1)=Cs'p' ¢ =3-0,4-0,6° = 0,432;
P3(2)= C5’p’q'=3-0,4*0,6 = 0,288;
P5(3)=p’= 0,4’ = 0,064.
CoctaBum pAd paClipCaCIICHHA!
X 0 1 2 3
P 0,216 0,432 0,288 0,064

Konrtpons: 0,216+0,432+0,288+0,064 = 1.
MHOroyrojibHUK pacupenesIeHus IPpUBEIEH Ha puc. 1.

A

Di

0,5

0,25

Puc. 1. MHOrOoyrojapHUK pacupenesieHus
Ha ocHoBe psina pacnpeeneHus HaX0quM (pYHKIHIO pacpeesICHuUs:

0; x<0;

0,216; 0<x<I;
F(x)=10216+0,432=0,648;, 1<x<2;
0,648 + 0,288 =0,936; 2<x<3;
0,936 +0,064=1 x>3.

I'padux F(x) npuBeneH Ha puc. 2.

HckoMoe maTeMaTH4ECKOE OXKUAAHKUE OIpeelisieM 1o GopmyIie:
MX) =np=3-0,4=1,2.
Hainem nucnepcuto:
D(X) = npq =3-0,4-0,6 =0,72.
Haiinem cpenHee KkBagpaTHuieCKOe OTKJIIOHCHHE:
oX)=,D(X) = 0,85.
Mopna: Mo=1.
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F(x) A

0,936

0,648

0,216

Puc. 2. I'paduk pynkuuu pacnpenenenus F(x)

2. 3AKOH PACIHIPEJAEJIEHUSA ITYACCOHA

2.1. JluckpeTHas ciydaiiHasi BeauuuHa X umeeT pacnpenenenue [lyaccona,
€ciu oHa npuHUMaet 3HaueHus 0, 1, 2,..., m,..., n C BEPOSITHOCTSIMU:
A’me—ﬂ.
P(X =m)= P(A) = -
m!

rie P() — dyakuus Ilyaccona; m= 0, 1, 2,...,m, ..n; A — mapameTp

pacripesiesieHus. A=np - CpeAHee YUCIIO MOSBJICHUS COOBITUS A B 1 UCTIBITAHUSIX.
3nHayenuss P(X=m) MOXHO OIpeaeauTh MO TalJauIaM pacipeacICHUs

ITyaccona B 3aBUCUMOCTH OT A U m (Harpumep, cM. Tabj. 3 B yueOHuke [7]).

2.2. Pan pacnpenenenus Ilyaccona nmeer Bua:

X 0 1 ... m ... n
P e—l /’Le—l A’me—ﬂ. ine—ﬂ.
m! n!

2.3. CormacHo Tabnuie MOXXHO 3amucarh (YHKOHMIO PpacnpeaeeHus
cJay4aiiHoil BeJIMYMHBI, pacrpeaesieHHoN 1o 3akoHy [lyaccona:
Fix) =0, x<0;

m _—A
F(x):z lnj' , O<x<n;

Fix)=1, x>n.
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2.4. MaremaTuyecKkoe OKHJAAHHE ¥ JAUCIEPCHS] CIIyYailHOW BEIUYUHBI,
pacripenienieHHoN 1o 3akoHy IlyaccoHa, coBImamaioT M paBHBI HMapamMeTpy A 3TOTO
3aKOHAa:

M(X) = D(X)=A=np.

2.5. 3akoH pacnpenenenus [lyaccoHa MOXET BOSHUKHYTH B IBYX CIIydasix:

1) Ilpu onmcanum peaKuUX SBICHUM, KOTJ]a BEPOSITHOCTb COOBITHS A OYEHBb Maja
U CTPEMUTCS K HYJIO, @ YUCJIO ONBITOB 7 Beluko (p—0, n—o0). B atom
cilydae 3akoH pacmnpenencHus I[lyaccoHa sBIsieTCS MpeAeNbHBIM CiIydaeM
OMHOMHMAJILHOTO 3aKOHA W Ha MPAKTUKE MPUMEHSACTCS MPH yCIoBHsX: n>10,
p=0,1 u A=np<10.

2) Tlpu onricaHWM COOBITHIA, TPOUCXOSAIINX B ONMPEACICHHBIC TPOMEKYTKH

BPEMEHU WJIH B IIPOCTPAHCTBE.

[TpriMepbl TUCKPETHBIX CITyYalHBIX BEIMYMH, UMCIOIINX 3aKOH PacIpeCIICHHSI
[Tyaccona: unciao OpakoBaHHBIX JeTajeil B OONBIIOW MapTHH, YWCIO TOPOKHO-
TPAHCHIOPHBIX MPOUCIISCTBUN, YHCIIO II0KAapOB, YHCIO OTKA30B ammaparyphl,
YHCIIO BBI30BOB Ha TEJIC(POHHON CTaHIMH 32 OMPEACICHHOE BPEMsl, YHCIIO YaCTHII,
UCITyCKAEeMbIX PaJMOAKTHBHBIM HCTOYHHKOM 3a OIPEIACICHHBIA IPOMEKYTOK
BPEMEHU U T.II.

INPUMEP 4. 3aBos otnpasui Ha 6a3y 5000 uznenuii. BeposTHOCTH TOTO, YTO B
nytd uzaenue nospeaurcsd, paBHo 0,0002. CocrtaBbTe psifi paclpeieieHus Ynuciia
MOBPEKICHHBIX U3/ICIIUM.

Pemenune. Cnyyaiinas BenuunHa X — YMCIIO MOBPEXKIACHHBIX U3JIEIUI — UMEET
pacnipenenenue [lyaccona ¢ mapamerpom A=np=5000-0,0002=1<10.

3navenus P(X=m) moxxHo HaiiTu 1o Tabnuile pacnpeaeneHus [lyaccona. Torma
pAIl pacupeaeIeHUus] UMEET BUI:

X 0 1 2 3 4 5 6 7 5000
P |0,3679]0,3679 | 0,1839 | 0,0613 | 0,0153 | 0,0031 | 0,0005 | 0,0001 0,000

INPUMEP 5. HedrepaspeabiBaTenbHasi KOMITaHUS MOTy4Yniia GUHAHCUPOBAHKE
Uit ipoBeieHUsT 6 HedTepa3zpaboTok. BeposTHOCTh ycnemHon HedTepazpaboTku
0,05. Ilpenmnonoxum, 94To HEPTEPa3paOOTKy OCYIIECTBISAIOT HE3ABUCUMBIE APYT OT
Ipyra pasBeabiBaTelbHble mapTuu. (CocTaBbTe psAa  pacOpeAesiCHUs] 4ucia
ycnemHbeix HedTepaspaboTok. HaliguTe YMCIOBBIE XapaKTEPUCTUKU ITOTO
pacnpeneneHus. 3anuumnTe B 001eM Buae PYHKIMIO pacipeieNieHus: U IOCTPOouTe
ee rpaduK.

Pemenne. CnyuaiiHas BenuurHa X — YHCIIO YCHENIHBIX HedTepa3pabOTOK —
MOXKET UMETh WM OMHOMHAJIbHOE paclipesielieHue, win pacnpezenenue [lyaccona
¢ mapamerpom A=np=6-0,05=0,3<10.
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3navenus P(X=m) moxHo HaiiTu 1o Tabnuile pacnpeaeneHus [lyaccona. Torma

PAI pacrpeneineHuss UMEET BUL:

X 0 1 2 3 4 5 6
P 0,7408 | 0,222 0,0333 0,0033 0,0002 0,000.. 0,000...
Ha ocHoBe psina pacripeieneHus HaxXoauM (QYHKIUIO paciipeeIeHuUs:
x<0;
0,7408, O0<x<I;

I'padux F(x) npuBeneH Ha puc. 3.

F(x)=

0,7408+0,222 = 0,963;
0,963+0,0333 = 0,9963;
0,9963+0,0033 = 0,9996
0,9996 +0,0002 = 0,9998
x>35.

YucnoBslie XAPAKTCPUCTUKHU !

Fix)

1<x<L2;
2<x<3;

3<x<4
4<x<5;

Mo=0 pa3paboTOK.

M(X)= A=np=0,3 pa3paboTku;
D(X)=A=np=0,3 (pa3paboTkn);
o(X)=/D(x) =0,5477 pazpabotku;

1,0

pa3paboToK

Puc. 3. I'paduk pynkuuu pacnpenenenus F(x)

v
N

Xis

KOJI-BO
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INPUMEP 6. CpenHee 4YuCIO HWHKACCaTOPOB, MNPUOBIBAIOIIMX YTPOM Ha
aBTOMOOWIIEC B OaHK B 15-MUHYTHBIA MHTEpBaJ, paBHO 2. [IpuObITHE MHKACCATOPOB
MPOUCXOAUT CIIy4dalHO U He3aBUCUMO Jpyr oT apyra. CocTaBbTe psij
pacripe/iesieHusl 4Kcjia UHKacCaTOpoOB, MPUOBIBAIONINX B OaHK B TedeHUEe 15 MuH.
Hailinure yucioBbie XapaKTEPUCTUKHU ATOTO pacrpejiefieHus. 3anuuiuTe B o01eM
BUJIe PYHKIIMIO pacTpeiesIeHHs] U TOCTPOTe ee rpaduk.

Pemenne. CnyuaiiHass BenuuMHa X — 4YHCIO MHKAcCaTOpOB — HMEET
pacrnipenenenue [lyaccoHa ¢ 3agaHHBIM TlapaMeTpoM A=np=2 (CpeIHEe YHhCIIO
WHKAacCaToOpoOB, MPUOBIBAIOIINX B OaHK B ONpEEICHHBIH MPOMEXYTOK BPEMEHH).
Bo3MoskHbIe 3HaueHus ciydaiiHoi BennuuHbl X: 0, 1, 2,..., ».

3navenuss P(X=m) moxHo HaiiTu 1o Tabnuile pacnpeaeneHus [lyaccona. Torma
A pacnpencaeHuss UMEET BUL:

X 0 1 2 3 4 5 6 7 8 9 10
P | 01353 | 02707 | 0,2707 | 0,1804 | 0,0902 | 0,0361 | 0,0120 | 0,0034 | 0,0009 | 0,0002 | 0,000

Ha ocnoBe paaa paClpeaAcICHUA HaXO0AUM q)YHKHI/IIO pacipecaciiCHuA:

0; x <0;

0,1353; 0<x<l;

0,1353+0,2707 = 0,4060; I<x<2;
0,4060+0,2707 =0,6767; 2<x<3;
0,6767+0,1804 =0,8571; 3<x<4;
F(x)=<0,8571+0,0902=0,9473; 4<x<5;
0,9473+0,0361=0,9834; 5<x<6;
0,9834+0,0120=0,9954; 6<x<7;
0,9954+0,0034=0,9988, 7<x<8;
0,9988+0,0002 =0,9990; 8<x<09;
I x>0.

I'padux F(x) npuBeneH Ha puc. 4.
YucnoBbie XapaKTePUCTHKU:
M(X)=/=2 unkaccaropa;
D(X)=)=2 (unKaccaropa)’;
o(X)=,/D(x) =1,4142 nnkaccaropa;

Mo =1 unkaccarop; Mo,=2 uHkaccaropa.

10
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F(x) A
1,0 — 5 5
03f N N
0 T > 3 4 5 6 7 3
9 X;, 4el

Puc.4. I'paduk Qynkuuu pacnpenenenus F(x).

3. THMIEPTEOMETPUYECKHW 3AKOH PACIIPEJIEJIEHUA

3.1. TumepreoMeTpuyeckoe  pacmupelesieHHe TMpeACTaBiIsieT  coOou
Moau(pUKAUIO OWHOMHUAILHOTO  pachlpelefieHuss Uil  ciaydas KOHEYHOMU
COBOKYIHOCTH, cocTosiiied u3 N 00bekToB, mpuueM M 0OBEKTOB 00agaroT
ONpPEAEICHHBIM CBOMCTBOM A.

[Tycth u3 N 00BeKkTOB M3BIeKatoTcs (0e3 Bo3BpaTa) n 0OBEKTOB, IPUUEM M
00beKTOB o0OnamaroT cBoiicTBoM 4. Torgma ciywaiiHas BenuunHa X - 9HCIO
00BEKTOB, UMEIOIINX CBOUCTBO 4, — mpuHUMaeT 3Havenus: 0, 1,2, ..., m, ..., n.

3.2. Jlns BeluucieHus BeposiTHocTed P(X=m) dopmyna bepnymiu
HEMPUMEHNMA, TaK KaK OTOOpaHHBIM OOBEKT HE BO3BpAIACTCs B HCXOJHYIO
COBOKYITHOCTH TIepej] OTOOPOM clieyroliero. BeposTHOCTh TOro, 4To m 00OBEKTOB
HUMEIOT CBOMCTBO A MOHO OINpENeTuTh 1o hopmyre:

mx:m:gﬂgﬁﬁ
N
PHI[ ACIIpCaCJICHUA NMCCT BU/:
X 0 1 m n
Pl GG | GGy Cii -Cily Cii - Cily
Cy Cy Cy Cy
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3.3. CornacHo Tabnuie, MOXHO 3amucarth (YHKUHIO pacnpeaeleHus
CJIy4YaiiHOW BeJIMYMHBI, PACTIPECICHHON MO0 TUIIEPTeOMETPUIECKOMY 3aKOHY:
Fix) =0, x<0;
Cm . n—m
F(x)=). % 0<x<n
N
Fix)=1, x>n.

3.4. MaremaTudeckoe OKMIaHHMEe U JAUCIEPCUS] CIyYalHOW BEJIMYMHBI,
pacnpeneneHHOM M0 TUIepreoMeTpUIECKOMY 3aKOHY:

M
M(X)=n—,
(X) N
px)y=nM[1 MYzl
NU N L N-d

3.5. I'unepreoMeTpuyecKnii 3aKOH PacHpeAcsICHUs] IIHUPOKO HCIIONb3YETCS B
MIPAaKTUKE CTAaTUCTHUYECKOTO MPUEMOYHOTO KOHTPOJISI KadecTBa NPOAYKLHH, B
3a/layax, CBA3aHHBIX C OpraHU3alMed BBHIOOPOUHBIX HMCCIIEIOBAaHUN, U B JPYrUX
00JacTsX.

[Tpumepsl JTVCKPETHBIX CIIy4alHBIX BEJIMYUH, MMEIOIINX
TUIEePreoOMEeTPUYECKU 3aKOH pacHlpe/leNICHUs: YuciIo OpakoBaHHBIX JieTajeil B
HEOOJIBIION MAPTUU; YHUCIO HETOYHBIX MPUOOPOB B MAPTUHU; YHMCIO CTYACHTOB,
M3YYaIOIIMX HEMEIKUHN SI3bIK, B TPYIIIE, U3ydarolel 1Ba Wik 00Jjee NHOCTPaHHbIX
A3bIKa, U T.IL

INPUMEP 7. B naptuu u3z 10 geraneir umeercs 8 crangaptHbix. Haynauy
otoOpansbl 2 neranu. COCTaBUTh PsiJl pacHpeIe/ICHHUS Ynciia CTaHJAPTHBIX JeTalen
cpeau OTOOpaHHBIX.

PEHIEHHUE. CnyuyaitHasg BeauyuMHa X — YUCIO CTAHAAPTHBIX AETalled cpeau
OTOOPaHHBIX J€Tajled — UMeEET CIEAYIOIIME BO3MOXKHbIE 3HadeHus: x,=0, x,=I1,

X 3=2. BepOSITHOCTI/I ATHUX BO3MOKHBIX 3HAYCHUM:

Ce-C: 1

P(XZO):%:AI._S
10

C.-C, 16

P(XZI):%:AI._S
10

C;-C) 28

P(Xzz):%zél—s
10
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CocTaBUM MCKOMBIN psAJl paclpeeIeHUs:
X 0 1 2
P 1/45 16/45 28/45

KouTpons: 1/45+16/45+28/45=1.
4. TEOMETPUYECKHN 3AKOH PACIIPEIEJIEHUSI

4.1. IlycTp cnyvaiinast BenuurHa X — YUCJIO M UCHBITAHUM, POBEAEHHBIX 110
cxeme bepHyIIH, ¢ BEpPOSTHOCTHIO p HACTYIUICHHS COOBITUS A B KaXIOM
HCTIBITAHUU JI0 TIEPBOTO MOJIOKUTEIBHOTO Hcxoaa. VcnibITaHne 3aKaHYNBAETCS, KAK
TOJILKO TIOSIBUTCSI COObITHE A. BEeposSTHOCTH TOr0, 4TO HEOOXOAMMO MPOBECTH M
WCIIBITAHUN JTO TIEPBOTO TMOSBICHUS COOBITUS A ompeensercs no Gpopmye:

S -1
P(X=m)=pq™",
rae m=1, 2, 3, ... (0eckoHEeYHOEe, HO CYETHOE MHOKECTBO 3HaUCHHMN); g= 1— p.
Torga nUCKpeTHAs ciydailHas BEIWYMHA X UMEET reOMeTPUYeCKUil 3aKOH

pacnpeeJeHusl.
4.2. Psapa pacnpenesieHus TEOMETPUUECKOTO 3aKOHA UMEET BU!

X 1 2 3 m
P 2 m-1

P P4 P4 Pq

4.3. CornacHo Tabaune, MOXHO 3amMcaTh (PYHKIHIO pacnpeneieHus
reoMeTPHYeCKOro 3aK0Ha:

F(X) =0, x<0;
F(X)=>pg""',  0<x<m,
FX)=1, x>m.
4.4. MaTtemaTH4ecKoe O KMAAHME TCOMCTPUYCCKOI'O paClIpCaCICHNA:
M(X) = 1/p.
I[I/ICHepCI/Iﬂ IreoOMCTPHUICCKOTO PACIIPCACIICHUA paBHA:
D(X) = q/p’.

4.5. T'eomeTpuyecKuil 3aKOH PACHPEAECICHUS] HUCIOJb3YyEeTCS B TEOPUH H
MPAKTUKE CTATUCTUYECKOTrO KOHTPOJsA KayecTBa MNPOAYKIHUHM, MHPU OMUCAHUU
(YHKIIMOHMPOBAHMS CUCTEM MAacCOBOT'O OOCTY>KUBAHUS, B TEOPUH CTPEIbOBI U B
JIPYTuX 0071acTsX.

[IpuMepsl NUCKPETHBIX CIYyYalHBIX BEIWYWH, HMEIOIIMX TIE€OMETPUYECKUM
3aKOH pPacClpelesICHUsl: YUCIO TPOBEPEHHBIX JETAIel B KPYNHOW NapTUHU M0
oOHapyXeHUs1 OpaKOBAaHHOM, YMCIIO BBICTPETIOB MO IIEJIH JO0 MEPBOTO MOIMaaaHus,
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YUCJIO BBI3OBOB pPAaAMCTOM KOPPCCIIOHACHTA OO TCX IIOP, ITOKA BBI3OB HEC 6YI[CT
IIpUHAT, 1 T.II.

INPUMEP 8. IlpoBogutrcs mnpoBepka OONBIION NapTHUM JAeTaled 10
oOHapykeHusi OpakoBaHHOM (0e€3 OrpaHHYEHHs 4YHCIa MPOBEPEHHBIX JeTasei).
CocTaBuUTh psAl pacHpeiesIeHUs] YACIa IPOBEPEHHBIX AETaJed, €CIIM U3BECTHO, YTO
BEpPOSITHOCTh Opaka Jijisi Kakaou aeranu paBHa 0,1.

Pemenune. CrnydaitHag BeamumHa X — 4HCIO NPOBEPEHHBIX JAETajed 10
oOHapykeHusi OpakOBaHHOM — UMEET TI'E€OMETPUYECKOE paclpelieieHue ¢
napametpoM p=0,1.

CocTaBuUM HCKOMBIH Psifi paciipe/iesieHus, UCTIONb3Ys (OpMYyITy:

P(X=m)=0,1-0,9"".

X 1 2 3 m
P 0,1 0,09 0,081 0,9-0,1

5.3AJAYN IS CAMOCTOATEJIBHOI'O PEHIEHUA

1. B maptun u3 10 neraneit umeercs 7 oxpamieHHbIX. Haynauy ortoOpanbl 2
neranu. CocTaBUTh 3aKOH PacHpeAcsieHUsl CIy4dyallHOM BEJIWYMHBI X — yucia
OKpAIlIEHHBIX JieTanei cpeu oToopaHHbIX. HaliTu yncnoBbie XapakTEpUCTUKH.

2. B naptum u3 6 aeraneit umeercs 4 crangapTasix. Haynauy oroOpansl 3 getanu.
CocTaBUTh 3aKOH pacHpeaeacHUs CJIy4alHOW BeJaWYMHBI X — 4HCIa
CTaHJAPTHBIX AeTaliel cpean oToOpaHHbIX. HailTh uncioBble XapaKTepUCTUKH.

3. I3 20 notepeliHbIx OWJIETOB BBIMTPHIIHBIMU siBisilOoTCs 4.  Haynauy
u3Bnekatorcss 4 Ounera. CocTaBUTh 3aKOH paclpeleNieHuss  CllydailHOM
BeNUYMHBl X — 4HcCla BBIMTPBIIIHBIX OWJIETOB cpeau oToOpaHHbIX. HaiTu
YHUCJIOBbIE XapaKTepucTuku. OnpenenuTs BEpOSTHOCTb TOT0, 4YTO Cpeau
OTOOpaHHBIX OUJIETOB OKa)XETCs: a) He MeHee 3 BBIMIPBILIHBIX OWIIETOB, 0) HE
OoJiee 1 BEIUTPHIIITHOTO OWJIETA.

4. YCTpOMCTBO COCTOMT M3 YEThIpEX HE3aBUCHUMO pPAaOOTAIOUIUX HIIEMEHTOB.
BeposTHOCTP OTKa3a KaxJoro »JeMeHTa B OJHOM onbiTe paBHa 0,15.
CocTaBUTh 3aKOH pPacHpeAcsICHUs YuCia OTKAa3aBLIMX DJJIEMEHTOB B OJHOM
OTIBITE, HATH YUCIIOBBIE XapAKTEPUCTUKH.

5. B nekotropom ropoae 20 % roposkaH IpeArourTaroT A0OUpaThbcs Ha padoTy
JUYHBIM aBTOTpaHcnopToM. CiydaitHo oToOpaHbl 4 yenoBeka. CocTaBbTe 3aKOH
pacnpeneneHusl yucia JoJeld cpeau OTOOpaHHBIX, KOTOpbIE NOOHpaIOTCs Ha
paboTy JUYHBIM aBTOTpaHCOPTOM. HaliTh 4ducnoBbie xapakTepucTuku. Yemy
paBHa BEPOSTHOCTH TOTO, YTO cpelu 4 ciaydailHO OTOOpaHHBIX YEIOBEK: a) He
OyZeT HU OJIHOrO 4eloBeKa, JjgoOuparomierocs Ha pabOTy JIMYHBIM
aBTOTPAHCIIOPTOM; O) OKa)XeTcs XOTs Obl OJMH YeOBEK, JOOMparOIIUiics Ha
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JUYHOM aBTOMOOMUIIE.
6. B maptun 10 % wnecrannmaptHbix neraneil. Haymady oroOpanbsl 4 nperanu.

CocTaBUTh 3aKOH pacupeAcsieHUs CIIy4yalHOM BeJIMYMHBI X — 4ucia
HECTaHJApTHBIX  JeTanedl  cpeam  oToOpaHHbIx.  Haiftu  yucioBble
XapaKTEePUCTUKHU.

7. Hamucatp 3aKOH pacripenesicHus CIIy4YalhHOM BEJIWYMHBI X — YHCIA MOSABICHUN
«repOa» mpu JBYX OpOCAHUSAX MOHETHI, HATH YUCIOBbIE XapAKTEPUCTUKH.

8. YcrpoiictBo coctout u3 1000 sinemMeHTOB, paboTaOMKMX HE3aBUCUMO OJUH OT
apyroro. BeposTHOCTh OTKaza JHO00OT0 3J€MEHTa B TEYEHUE HEKOTOPOro
BpemeHu pasHa 0,002. CocTaBUTh 3aKOH PaCIpe/esICHUs 4YMClia OTKa3aBIIUX
AJIIEMEHTOB, HAUTH YMCIIOBbIE XapaKTepUCTUKU. ONpeenuTh BEPOATHOCTh TOTO,
YTO 32 OMpPEIeIEHHOE BPEMS OTKaXKET XOTs Obl OJJUH 3JIEMEHT.

9. Ha mpennmpusitun 100 enuHuir  oOOpYyIOBaHUSI  OMPEACIICHHOTO  BHUJIA.
BeposiTHOCTh OTKa3a enMHUIIBI OOOpPYAOBaHMS B TEUEHUE Yaca COCTABISIET
0,001. CocraBbTe 3aKOH pacIpeelieHus 4YHuclia OTKa3oB OOOpYyJOBaHUS B
TE€YeHHUE Yaca, HalUTe YHCIOBBIE XapaKTEPUCTUKH.

10. Cpennee umcno asromoOunell, mpuObBaromux yrpom Ha A3C, paBHO 2.
[TpuObITHE aBTOMOOMIIEH MPOUCXOIUT CIIyYaiiHO M HE3aBUCUMO JIPYT OT Jpyra.
CocTaBuTh 3aKOH pacHpeeeHus] Yucia aBTOMOOMIeH, TpUObIBAIOIIUX YTPOM
Ha A3C. Haiitu uncnoBeie XapakTepucTHUKu. OnpenenuTs BEPOSTHOCTh TOTO,
gyto: a) Ha A3C npulyayTt xotsa Obl 1Ba aBTOMOOWIIS; 0) YUCIO MPUOBIBIINX
aBTOMOOMJIEH OKakeTcst MeHee 3.

1. B wacel muk 11 06IIECTBEHHOTO TPAHCIIOPTA TOPOA IPOMCXOIHUT B CPETHEM 2
JOPOKHBIX MPOUCIIECTBUA B Yac. YTpeHHUH nuk nimutcs 1,5 yaca, a BeuepHuit
— 2 4. CocTaBbTe 3aKOHBI pacHpe/leJICHUs] Yucia AOPOKHBIX MPOUCIIECTBUMA B
yTpEHHUE U BeYepHUE Yachl NUK. HailTu YuKCIOBBIE XapaKTEPUCTUKH.
OnpenenuTts BEPOATHOCTh TOTO, YTO M YTPOM, M BEUEPOM HE IPOU3OUJET HU
OJIHOTO JOPOKHOTO MPOUCIIECTBUS.

12. BepositHocTh mopaxkenus nenu paHa 0,05. IlpousBoautcst ctpenbba mo uenu
J0 IIEPBOro mnomaaanus. CocTaBUTh 3aKOH PACIpPECIICHUS YHClia CACITAHHBIX
BbICTpenoB. HailTu uncioBble XxapakrepucTuku. OnpeaenuTb BEposITHOCTh TOTO,
YTO IS MOPaKeHUsI 1IeJId MOHA00UTCSl HE MEHEee 5 BBICTPEIIOB.

13. TIpoussomurca 6pocaHue MrpaabHONM KOCTH IO MEPBOTO BBHINAICHHS INECTH
oukoB. COCTaBUTh 3aKOH pacIpe/elieHus uYucia cAellaHHbIX OpockoB. Haiitu
YHCIJIOBbIE XapaKTEPUCTUKH.

14. Paguct BBI3BIBAET KOPPECIIOHIEHTA, NPHYEM KaxKIbIH IIOCIEAYIOIMI BBI3OB
MPOU3BOJUTCA JIMIIb B TOM CIy4yae, €CJIU MPEeAbLAYUIUd BbI30B HE MPHUHST.
BeposiTHOCTh TOTO, YTO KOPPECTIOHAEHT IpUMeET BbI30B, paBHa 0,4. CocTaBUTh
3aKOH pacIpe/iesieHus] YKclia CAEIaHHBIX BBI30BOB, €CIIM YKCIO BHI30BOB HE
orpaHudeHo. HaiiTu uncioBble XapaKTepUCTUKH.
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6. KOHTPOJIBHBIE BOIIPOCHI

Kakas BennunHa Ha3bIBA€TCS CIIy4alHOW?

Jlalite onpeneneHrne TUCKPETHOU CIIy4YalHOU BEJINYNHBI.

Yrto Ha3bIBAaETCS 3aKOHOM pacIpe/iesieHus CIy4yaliHOW BeJIMYUHBI?

Yrto Ha3bIBaETCS PAIOM pacIipe/iesieHus TUCKPETHOM CllydaiiHON BEIUYUHBI?

JlatiTe onpenenenre GyHKIMHU pacpeieSIeHUs] BEPOSITHOCTH.

[lepeuncnuTe cBOMCTBA (PYHKIIUU paCTIPECICHHUS.

Uro Ha3pIBaeTCs MATEMAaTHYECKUM OXXHMJIAaHUEM JUCKPETHOW cllydaiHON

BEJIMYUHBI?

Jlalite onpeneneHrue TUCIEPCUN TUCKPETHOMN CIIy4YaliHOU BEJINYMHBI.

Uro Ha3bIBaeTCS CpPEIHUM KBAJpPATUYECKUM OTKJIOHEHHEM  CIlydaiHOH

BEJIMYUHBI?

10. Kakoe pacnpenenenre BEpoSITHOCTEH Ha3bIBa€TCSI OMHOMHUATIBLHBIM ?

11. YeMy paBHBI MaTeMaTHYECKOE OXKHUJIAHUE U JAUCTIEPCHUS CIyYalHON BEJIMYUHBI,
UMeEroIIel OMHOMUANIbLHOE pactpeseicHue?

12. Kakoe pacnpeneneHre BEpOSITHOCTEH Ha3bIBa€TCSI OMHOMHUATIBLHBIM ?

13. IlpuBeauTe mNpUMEpPHl CIYYaHBIX BEJIMYMH, HUMEKOIMMNX OWHOMHAIBHOE
pacrpeneneHue.

14. Kakoe pacnipesenenue BeposiTHOCTEHM Ha3bpIBaeTcs pacnpesenenue [lyaccona?

15. [lpuBeguTe mnpuMepsl CHydyalHbIX BEJIMYMH, HUMEIOLIMX paclpeeseHue
Ilyaccona.

16. Kakoe pacnpeaeneHue BEpOSITHOCTEN HA3BIBACTCS TUIIEPTreOMETPUUECKUM ?

17. IlpuBeauTe mpuUMeEpbl CIyYalHBIX BEJIUMYHH, UMEIOIIUX THIIEPreoMeTPUUYECKOe
pacrpeneneHue.

18. Kakoe pacnpeaeneHne BEpOSITHOCTEN HA3BIBAECTCSI TEOMETPUUECKUM?

19. llpuBeauTe TpUMEpPHl CIy4alWHBIX BEJIMYMH, HMEIONIUX TE€OMETPUUYECKOE

pacrpeneneHue.

NN hAE D=

o o0
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FOnus bopucosna Eroposa
Hrops MuxaiisioBua MaMOHOB

3AKOHBI PACITPEAEJIEHMA
JIMCKPETHBIX CJIYYAMHBIX BEJIMYMH

MCTOI[I/I‘{eCKI/IC YKa3aHus K IMPAKTUYICCKHUM 3dHATHAM
110 AU CTUITIIMHC «MaremaTuka
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