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BBEJIEHUE

OcHOBHasl TENb W3YYCHHS MAaTEMAaTHKH B CPEIHHMX CHCIHAIBHBIX YYCOHBIX
3aBEJICHUSIX COCTOMT B TOM, YTOOBI JaTh CTyJE€HTaM Ha0Op MaTeMaTHYECKHX
3HAHWA W HAaBBIKOB, HEOOXOAMMBIX IS W3Yy4YEHUS JPYTHX MPOTrPaMMHBIX
JTUCITUTUTAH, WCIIONB3YIONIUX B TOW WJIM WHOW Mepe MaTeMaTHKy, Uil YMEHUS
BBITIOJTHATD NIPAKTUYCCKHAE PACUETHI, 11 ((OPMHUPOBAHUS U PA3BUTHS JJOTHYECKOTO
MBIIILICHUS.

B nmanHO# paboTe mocienoBaTeNbHO BBOJSTCS BCe 0Aa30BBIC MOHATHS pas3zelna
mMateMaTUku: «OCHOBBI TEOPUHM BEPOSTHOCTEH W MaTEMaTUYCCKOH CTATUCTUKH,
npexycMoTpeHHbie porpammoit 1 ®I'OC, hopMyTUpyrOTCS OCHOBHBIE TEOPEMBI,
OoJIbIIIas YacTh KOTOPHIX HE JIOKa3bIBaeTCs. PaccMaTpWBalOTCS OCHOBHBIC 3aJ1auu
U METOJBl MX PCIICHHUS W TEXHOJOTHU MPUMEHEHHUS 3TUX METOJO0B K PEIICHHUIO
PAKTHYCCKUX 3a/1ay. Nznoxenue COIIPOBOKIACTCS 0 IpOOHBIMHU
KOMMEHTapHUsAMU U TIPUMEPAMH.

Meronuueckne yKa3aHUS MOTYT OBITh HCIIONB30BAaHbI IS  MEPBUYHOTO
O3HAKOMJICHHUS C W3YYacMbIM MaTEPHAJIOM, MPU KOHCIICKTUPOBAHUM JICKIIUH, JIJIS
MOJICOTOBKH K MPAKTUYECKUM 3aHITHAM, IS 3aKPEIUICHHS ITOTYYCHHBIX 3HAHUH,
yMEHUH W HaBbIKOB. Kpome Toro, mocobOue OyIeT IMOJe3HO W CTYyJICHTaM-
CTapIICKypCHUKAaM  KakK  CIOpaBOYHOE  TocoOMe,  TO3BOJISIONIEE  OBICTPO
BOCCTAHOBHTH B IMTAMSTH TO, YTO OBLIO U3YYECHO paHee.

B koHIle paboThl MpUBEACHBI MPUMEPHI M 3aaHUsl, KOTOPBIE CTYIEHTHI MOTYT
BBITIOJIHATH B PEKUME CAMOKOHTPOJIS.

MeToaudeckne yka3aHWs NpEeAHA3HAUYEHBI IS MperojaBaTelied U CTYJACHTOB
000l hopMbI 00yUIEHUSI.



OCHOBHBIE ITIOHATUSA

MHoOrue,  CTOJKHYBIIMCh C  TOHSATHEM  «TEOpHUsl  BEPOSTHOCTEN»,
«MaTeMaTh4YecKasi CTATUCTUKA» IIYraroTcs, Aymas, YTO 3TO HEUYTO HENOCUJIBHOE,
odeHb ciokHOe. Ho BcEé Ha camoM nene He Tak TparuyHo. Mbl paccMOTpUM
OCHOBHOE TMOHATHE TEOPUU BEPOATHOCTEW, KOMOMHATOPUKH, MaTEMaTUUYECKOU
CTaTUCTHKH, U3YYUM OCHOBHBIE (DOPMYJIbI, PACCMOTPUM 3a/1a4U U UX PELICHUS.

Uro »Xe u3ydaeT TakoW paszaesl MaTeMaTUKHU, KaK TEOpus BEPOSATHOCTEM,
MareMaTuyeckas CTaTUCTHMKAa W KOMOMHaropuka. BmepBble 3TUM BOIpOCOM
3aMHTEPECOBANNCH yueHble ellé B 18 Beke, Koraa u3ydyaiu a3apTHbIE UTPBI.

OCHOBHOE TMOHSTHE TEOPUU BEPOSTHOCTEM — coObITHE. DTO JIH00OM (akT,
KOTOPBIM KOHCTAaTUPYyeTCs OMBITOM WM HaOmoaeHueM. Ho yTo ke Takoe ombIT?
Emé onHO OCHOBHOE NOHATHE TEOPUM BEPOATHOCTEW. OHO O3HAYaeT, 4TO 3TOT
COCTaB OOCTOSITENICTB CO3/IaH HE CIy4allHO, a C ONPeeNIEHHOM 11eJbIO.

Teopust BeposiTHOCTEH H3y4aeT OOBEKTUBHBIE 3aKOHOMEPHOCTH MAaCCOBBIX
ciy4ailHbIX coObITUH. OHa SBJISETCS TEOPETUYECKOM 0a30i NIl MaTeMaTU4YeCKON
CTaTHUCTHKU. MaTemaTuyeckasi CTaTUCTHKA 3aHUMAaeTcs pa3pabOTKON METOI0B
cOopa, omucanus U 00pabOTKMU pe3ysnbTaToB HaOmoneHuil. [lyrem HabmroneHun
(McTibITAaHUM, SKCIIEPUMEHTOB), T.€. OIbITa B IIMPOKOM CMBICJIE CJIOBA, TPOUCXOIUT
NO3HAHME SIBJICHUN IEMCTBUTEIBHOIO MUPA.

B cBoeil mpakTUuecKoil AESTEIbHOCTH MBI YaCTO BCTPEYAEMCS C SIBICHUSMH,
UCXOJl KOTOPBIX HEBO3MOYKHO IIpEJCKa3aTh, pPE3yJbTaT KOTOPBIX 3aBUCHUT OT
ClIyyvas.

CnyvaiiHoe $SIBJIEGHHE MOXHO OXapaKT€pU30BaTh OTHOIIEHUEM 4YHUCIA €ro
HACTYIUIEHUH K YMCIYy HCIBITAaHUNA, B KAXKJIOM M3 KOTOPBIX MHPH OIJUHAKOBBIX
YCIIOBHSIX BCEX UCIIBITAHUN OHO MOTJIO HACTYIIUTh WK HE HACTYIIUTh.

Teopusi BeposiTHOCTEH €CThb pa3fedl MAaTEMATHKHA, B KOTOPOM H3Yy4arOTCS
Cly4aiiHbie SIBICHHS (COOBITHS) U BBISBIAIOTCS 3aKOHOMEPHOCTH NPHU MacCOBOM
UX MIOBTOPEHHUH.

MaremaTnuyeckasi CTATHCTHKA - 3TO pa3fedl MaTeMaTHUKU, KOTOPBIA HMEET
CBOMM IIPEAMETOM H3YyYCHHS METOJIOB: cOOpa, CHCTeMaTH3alMH, OO0pPabOTKH H
VCITOJIb30BAHUS CTATUCTUYECKUX JAHHBIX IS MOJIyYEHHsS] HAy4HO OOOCHOBAHHBIX
BBIBOJIOB U IIPUHATUS PELICHU.

IIpu sToM mnox CTaTUCTUYECKUMU AAHHLIMM MOHUMAETCA COBOKYITHOCTh
qucen, KOTOpbIE IIPEACTABISAIOT KOJIMYECTBEHHBIE XapaKTePUCTUKH
MHTEPECYIOIUX HAac MPHU3HAKOB M3ydaeMbIX 00BEKTOB. CTaTUCTUYECKHE JTaHHBIE
MIOJIY4ArOTCSl B PE3YNbTATE CIIELMAIBHO OCTABICHHBIX ONBITOB, HAOJIIOICHUN.

Cratuctuyeckre JaHHBIE 10 CBOEH CYIIHOCTU 3aBUCST OT MHOTMX CIyYalHBIX
(akTOpOB, MOITOMY MaTeMaTHUecKas CTATUCTHKAa TECHO CBsi3aHa C Teopuei
BEPOATHOCTEU, KOTOPAS ABJISAETCS €€ TEOPETUUECKON OCHOBOM.



|. BEPOSITHOCTbD. TEOPEMBI CJOXEHUSA U YMHOXKEHUS
BEPOSITHOCTEMN

1.1. OcHoBHbIE NOHATHSI KOMOUHATOPUKHU

[TpuknagHOW acMEeKT TEOpUH CBS3aH C HEOOXOAMMOCTHIO TOJICUYNUTHIBATH
KOJIMYECTBA PA3IUYHBIX OOBCKTOB, YUYUTHIBAs WU HE YUYUTHIBAS WX IMOPSJIOK.
Hampumep, MeTeoponory /st COCTaBICHHsI MPOTHO3a moroasl Ha 10 sHBaps 3TOTO
rojla TPUXOJUTCS AHAIM3UPOBATh HE TOJIBKO XapaKTep MOCICIHUX JaHHBIX O
MPUPOAHBIX SABJICHUSAX, HO W BapUAHTHI XapakTEpPHCTHK Toroabl Ha 10 sHBaps B
MIPEABIAYITUE TOBI.

Paznen martemaTWiky, 3aHUMAIONMIUIHCSA TOJACYETAMHU KOJUYECTBA Pa3TUIHBIX
KOMOMHAIIMH MEXy 00beKTaMHM, Ha3bIBacTCSI KOMOUHATOPUKOM.

['pynmbr, COCTaBJICHHBIE u3 KaKUX—JTH00
AJIEMCHTOB, Ha3bIBAIOTCS COEAUHEHUAMM. Pa3nuyaroT TpU OCHOBHBIX BHJA
COCIMHCHUN: pa3MeLLeHUs, NepecTaHOBKU U COYeTaHUs.

3ajaun, B KOTOPBIX IPOM3BOAMTCS IOJACYET BO3MOXKHBIX Pa3IMYHBIX
COCIMHCHUM, COCTABJICHHBIX W3 KOHEYHOTO YHCJIa 3JIEMEHTOB IO HEKOTOPOMY
NPaBUITY, HA3BLIBAIOTCS KOMOWHATOPHBIMH. Paznen MaTEMAaTHKH,
3aHUMAIOIIUICS MX PEIICHHEM, Ha3bIBaeTCsi KOMOUHATOPUKOMN.

B pasnene mareMaTWku, KOTOPBIM Ha3bIBaeTCS KOMOWHATOPHUKOW, PEIIAFOTCS
HEKOTOpBIC 3a/1aud, CBS3aHHBIE C PACCMOTPCHHUEM MHOXECTB M COCTABICHUEM
pPa3IMYHBIX KOMOMHAIIMA M3 DJIEMEHTOB 3THX MHOXeCTB. Hampumep, eciu B3ATh
10 pasznmuunbix udp 0, 1, 2, 3,..., 9 u cocTaBiATh U3 HUX KOMOUHAIINH, TO OyaeM
oJIy4aTh pa3inyHble yucia, Hanpumep 143, 431, 5671, 1207, 43 u 1.1.

Mpbl BUAUM, YTO HEKOTOPHIE W3 TaKUX KOMOWHAIIMNA OTJIMYAKOTCS TOJIBKO
nopsakoM 1udp (Hanpumep, 143 u 431), Apyrue - BXOAAIIMMHU B HUX HH(ppaMu
(rmampumep, 5671 u 1207), TpeTbu paznuyarorcs U yuciaoM udp (Hampumep, 143 u
43).

Takum 00pa3oMm, MOJy4YeHHbIE KOMOWHAIIUM YJIOBICTBOPSIOT Pa3THIHBIM
yCJIOBHSAM. B 3aBHUCHMMOCTH OT TpaBUJI COCTABJICHUS MOYKHO BBIJICIHTH TPU THUIIA
KOMOWHAIMI: nepecmanosku, pasmeujenus, CO4emanusi.

[IpeaBapuTenbHO MO3HAKOMUMCS C TIOHATHEM (hakmopuarna.

[IpousBeaeHne BceX HATYpaIbHBIX YHCEN OT 1 10 N BKIFOYUTEIHFHO HA3BIBAOT

n - dakmopuasioM v Uyt

1-2-3...-(n—1)n=n!

7!-5!
Mpumep 1. Beraucnuts: @) 3!; 6) 7! — 5!; B) 8!
Pemenwe. a) 3f=1-2-3=6
0) Tak kak ?!:1'2'3'4'5'6'?”5!:1'2'3'4'5,T0M0>KH0BHHeCTH

3a ckoOKku 5.
Toraa nmosyuyum
5(6-7—1)=5!-41=1-2-3-4-5-41=120-41 = 4920.

7145 5l(67+1)  67+1 43 71

B) ! 506 6 6 6




1. IlepecTaHoBKHU

KoMOuHanus w3 N 3JIeMEHTOB, KOTOpPBIE OTIWYAIOTCS IPYr OT ApPyra TOJBKO
MTOPSIIKOM 3JIEMEHTOB, HA3bIBAIOTCS MEPECTAHOBKAMM.

[lepecTranoBkn 0003HA4YAIOTCS CHUMBOJIOM Pn, Tme N- YHCIO 3JIEMEHTOB,
BXO/MIIMX B KakIyl MepecTaHoBKy. (P- mepBas OykBa (hpaHIy3CKOIO
ciioBa permutation- mepectaHoBKa).

Yuciio nepecTaHOBOK MOXKHO BBIYUCIIHTH 1O (popmyIie

P=n(m-1)(n-2).3-21

WM C TIOMOIIIbIO (haKkTOopHaa:

P =u

3armomuumMm, yto 0!'=1 u 1!=1.

Ipumep 2. CKOJBKMMH CIIOCOOAMH MOXHO pPAacCTaBJIATh Ha OJHOW IOJIKE
IIECTh Pa3INYHBIX KHHUT?

Pemenue. Vickomoe umCIO crmocoOOB paBHO YHCIY IEPECTAaHOBOK H3 6
3JICMCHTOB, T.€.

F,=6=1-2.3-4-5.6=720

IIpumepsl
1.Ha cobpanuu moxenanu BbICTYNHUTh 4 uenoBeka. CKOJBKUMHU CIIOCOOAMHU
MOKHO pacIOI0KUTh CIUCOK JIOKJIaTUUKOB?

Pemerme: T+ =4 =1-2-3-4=24

2.CKONBbKO WIECTU3HAYHBIX YHCEN, KPATHBIX TIISTH, MOXXHO COCTaBUTh U3
muoppl,2,3,4,5,6 npu ycJIOBUH, UTO B Uynciie UQPPHI HE ITOBTOPSIOTCS ?

Pemenue: nudpa 5 mgomkHa CTOATH HA TMOCIEAHEM MecTe (KpaTHbIE TISATH).
OcranbHble MATH HUQPP MOTYT CTOSTh Ha OCTABIIMXCS ISTH MECTax B JIIOOOM

nopﬂnKe,P5:5!:1'2'3'4'5:120.

2. Pazmewmenusi
PasMenienussMu M3 N DJIEMEHTOB IO M B KaXXJIOM  HA3bIBAIOTCS  TaKHE
COCIMHCHHS, KOTOPbIC OTIMYAIOTCS JAPYr OT JApyra Ju00 CaMHMH 3JIEMCHTaMHU

(x0Ts1 6B1 OTHUM ), TUOO TTOPSIKOM U3 PACTIOTOKEHUS.
m
Pasmenienust 0003Ha4al0TCA CHMBOJIOM ‘q’ﬂ, r7ie N- 9UCII0 BCEX HMMEIOIIMXCS

DJIEMEHTOB, M - YHCIIO JJICMEHTOB B KaxkJaoi KomOwHaiuu. (A-miepBasi OykBa
¢dpaniy3ckoro cioa arrangement, yTo o3HayaeT «pa3MelICHUE, MPUBEICHHUE B
MOPSIAOKY).
[Tpu 5TOM MONMaratot, 910 M=N.
Yucno pa3menieHnidi MOKHO BEIYUCITUTD 110 (hopMyire
A'=n-(n—1)(n—-2)-(n—m+1) )

3ammmieM 3Ty GpopMyiy B (pakTopuanbHOU Gopme:

Am — n!
n (n—m)! (2)
HpnMep 3. CKOIBKO BapuWaHTOB pPacCHpCACICHUA TPCX IIYTCBOK B CaAHATOPHH
pa3IuYHOro NpoQuiisi MOKHO COCTABUTH JJISI IISITU MIPETEHEHTOB?




Pemenue. Vckomoe 4HMCIIO BapUaHTOB pPaBHO YHUCIY pa3MEIIeHUud H3 5
2JIEMEHTOB I10 3 3JICMEHTAa, T.C.

A}=5-4-3=60

IIpumepsl

1. B rpynne 20 cryaeHToB. CKOJBKMMHU CIIOCOOAMU MOTYT OBITh BBIOpAaHBI
CTapocTa M €ro 3aMeCTUTENb NPH YCIOBUH, UYTO KaXIbIA CTYIEHT MOXET ObITh
BBIOpAH TOJIBKO HA OJHY JTOJKHOCTH?

2
Pemenue: Azo=20-19 =380 (cmoco0oB).
2. I'pynna wusyvaet 7 y4yeOHBIX JUCHUIUIMH. CKOJBKUMH CIIOCOOAMHU MOXKHO
COCTaBHUTh pacHHUCaHUE 3aHATUI Ha MOHEJEIbHUK, €CIIU B ATOT JIEHb JOJIKHO OBITh
3 pa3nUYHbBIX Hapbl?

A3=7-6-5=210.

Pemenue:
3. CKONbKO pa3iIMyYHbIX JABY3HAYHBIX YHUCEI MOXXHO 00pa3oBaTh U3 IHUGD
1,2,3,4?7
Z = " = " 1 = . . .
Perienue: A4_4 3= 12; =44—4‘(T-E.11,22,33,44).

Hroro 12+4=16.
4, CKOJIbKO pa3IMYHBIX JBY3HAYHBIX YHCET MOXKHO oOpas3oBaTh H3 HUDP
1,2,3,4 ipu yCcIIOBUM, YTO B KXKJIOM UHCIIE HET OJUHAKOBBIX IU(P?
) AE =4-3=12
Pemenue: :

5. B HekoTtopoii razere 12 ctpanui. Heob6xoaumo Ha cTpaHUIIAX 3TOM ra3eThl
nomectuTh 4 dororpaduu. CKOTBKUMH CIIOCOOAMHU 3TO MOXKHO CJieNlaTh, €ClIM HU
OJIHa CTpaHMIIa Ta3eThl He JOJDKHA cojiepkaTh OoJiee oHOM dhoTorpaduun?

A‘{z =12-11-10-9 = 11880.

Penrenue:

3. Coueranus

CodyeTaHUsIMH HA3BIBAIOTCS BCE BO3MOXKHBIE KOMOHWHAIIMM W3 N DJIIEMEHTOB
10 M, KOTOPbIEC OTIUYAIOTCSA APYT OT Jpyra, Mo KpalHeW Mepe, XOTs Obl OJHUM
3JIEMEHTOM (371eCh M U N-HaTypaJIbHBIC YKCIIA, IPUYEM M = N).

Yucno coderaHuid w3 N 3JIEMEHTOB 1O M 0003HAYAIOTCS G (C-miepBast OykBa
¢paHiry3ckoro ciosa combination- coueranue).
B o0meM cimydae 49uCIio W3 N 3JEMEHTOB I10 M paBHO YHCIY pa3MEIIeHUN
13 N 3JIEMEHTOB 110 M, JCJIEHHOMY Ha YUCJIO IEPECTAaHOBOK M3 N JIEMEHTOB:
Aw
=,
Hcnonw3ys i 9rcen pa3MeIIeHUui 1 MepecTaHOBOK (haKTOpHUaIbHbIC
(bopMyITBI, TOTYYHM:
n!

T

m!(n—m)!

IIpumep 4. B Opurage u3 25 4enoBeK HYKHO BBIICIUTH YETHIPEX I paOOTHI
Ha onpeaeseHHOM ydacTke. CKOJIBKUMH CIIOCOO0AMU 3TO MOKHO CeIaTh?



Pemenne. Tak kak IMOopsAa0K BBI6paHHBIX YCTBIPCX YCIIOBCK HC NMCCT 3HAYCHUA,

-

TO 9TO MOXKHO CHIeTIaTh ~* CHOCOOaMHU.
Haxonum no nepBoit popmyiie
s 25-24-23.22
=TS T 12650
1.2-3.4
UCTIONB3YIOTCS  CeNytomue (OpMYIIbI,

-

Kpome Ttoro, mpu pemieHun 3anay

BBIPA)KAIOIHE OCHOBHBIEC CBOMCTBA COYETAHUM:
C,.=C" (0=n=m)

(TT0 OTpEICIICHHIO TI0JIararoT Ci=1,C; =1);

IIpumepsl
1. I'pynny cTyAeHTOB KOJJIEKa JIOJDKHBI HK3aMEHOBaTh IO MaTeMaTHKe
KOMHUCCUsI U3 JByX mpenojasarened. CKOJBKMMH CIOCOOAMH MOXET ObITh
COCTaBJICHA Takas KOMHUCCHs, €CIM B KOJUIEJDKE IIATh IIpernojaBareien

MaTeMaTUKH?
51 3045
CZ=—=—""7"=10
Pemenue: °  2+3! 3l12
2. Ckoyibko Matyeit Oyjaer chirpaHo B (DyTOOJIBHOM YEMITMOHATE C y4acTHEM

16 xoMaHJ, eclii KaXx bl 1B KOMaH/Ibl BCTPEYAIOTCSI MEXKy CO00M ouH pa3?

16! 14! 1516
Cle= = =120
Penienue: 16 21.14! 141412 .

1.2. Penmienne KOMOMHATOPHBIX 32124
3apaua 1. Ha dakynbreTe nzyuyaercs 16 npeameroB. Ha moHenenbHUK HY>KHO B

pacnucanue noctaBuTh 3 npeamera. CKOTbKUMH CIIOCOOaMH MOKHO 3TO CHAENaTh?
Pemennie. Crnoco0OB TOCTAaHOBKM B paclHCcaHUE TpeX MNpeaMeToB u3 16

CTOJIBKO, CKOJIbKO MOXXHO COCTaBUTh pa3MeIICHHH 13 16 351eMeHTOR 110 3.
2 16l 16 13114-.15-16 . o
= T 14,1516 =3360

3
3

06— 131 13 |
3agaua 2. U3 15 o0bektoB HYy)HO 0TOoOpath 10 00BekTOB. CKOIBKUMHU

croco0aMu ATO MOYKHO CIEJIaTh?

Pemntenue.
12-13-14-15 _ 11-12-13-1—1-15_11-

3
5 2-3-1-1

15 15 10M11

10

Cl'}: - == = -
(151100 5000 L1010 1.2-3-4.

ll'J' J'].—]' :11_3_13_-:3003-

3agaya 3. B COpeBHOBaHHMSX YYacTBOBAJIO HYETHIPE KOMAHJIBI.
BAPUAHTOB PACHPEICICHUS] MECT MEXK1y HUMH BO3MOYXHO?

CKOJIBKO

|

Penrenue.
P=1.23.4=24

3agaya 4. CKOJBKHMH CITIOCOOAMHM MOXHO COCTaBHTBH JO030p M3 TPEX COJJIAT U
onHoro odwurepa, eciiu umeercs 80 conmar u 3 odurepa?



Pemenue. Conpar B 1030p MOXKHO BBIOpaTh
3 _ 80 _7778-79-80 _ 78-79-80

= = =13-79-80 =82160
773! T7L1-2-3 2-3

criocobamu, a oduiepon € =3 cnocoGamm. Tak Kak ¢ KaXKJI0M KOMaHJIOU W3
conaar MOXKET HOUTH 0001 oduuep, TO BCETO
C;,-C: =82160-3 = 246480

AMEETCS croco00B.
I _n
3agauya 5. Halitu *, eciim U3BECTHO, YTO Cra=21
Pemenue.
(x=2)! (x-2)  (x—HMHx-Nx-2)  (x-3(x-2D)
Tak kax  (x—2-D12 (x-9!2 (x— 412 2 o
MOJTYy4YUM

=21

(x—3)x—2)
(x=3)(x—2) =42
x'—5x+6-42=0,
¥ —5x—36=0
X1 :_‘4’ X3 :9 .
ITo onpeieIeHNIO COUETaHUs CleayeT, uto X~ <=2 x=4 T x=9
OtBert: 9
Yupaxxkuenus
1. Haiitu ynciio pa3MelIeHum:
1) u3 10 snemenToB 1o 4;
2) u3 (n +4) snemenroB mo (N — 2).
2. CocTaBUTH BCe BO3MOXKHBIE MTEPECTAHOBKU U3 DJIEMEHTOB:
1) 1; 2) 5;6; 3) a, b, c.
3. BbrauciuTh 3HaUYCHHS BBIPAKCHU
52! 13 0
=;3)C5;4) Ci+ CE
1)5! + 6! 2) so’ ) Cisi®) Cot &
4. PemuTh ypaBHEHHE
A = SDAE‘ﬂ_zj
OTBeTHI U pelIeHu
1. 1) 5040;
2) (n+4)(n+3)...(n+4 —(n-2)+1) = (n+4)(n+3)... 8" 7.
5 A = SDAELH_E:I

n(n-1)(n-2) ...(n-4) = 30(n-2)(n-3)(n-4)(n-5)
n(n-1) = 30(n-5),

n=6,n=25
4. 840; 2652; 105; 16
JlonmoJIHUTEIBLHO
PE'__.PE; 2]_?;., 3]‘3‘21:9‘“ OTeeTnl: 5; 969; 256.

Beruuciure: 1)



4)A3 = 18A%_,; OreeT:[9;10]; 5)P,., = 132A%P, ,; OTBeT:10
6)A:P, , =42P, ,; Orser:7
P.(C3+C3) peT 1
Aio 15
1.3. IlonsaTHe o cxyyaiinoM coObITHH. Buabl coObITHI. BeposiTHOCTH COOBITHSI

Bcesikoe neiictBue, sBiieHUE, HAOIIOJIEHHE C HECKOJbKUMU Pa3TUYHBIMU
HUCXOJIaMH, peallu3yeMoe TMpU JaHHOM  KOMIUIEKCE  YCJIOBUH, Oynem
Ha3bIBaTh UCMbIMaHUEM.

Pe3ynbTaT 5TOr0 AeHCTBHUS WK HAOIIOCHHS HA3hIBA€TCs COObIMUEM.

Ecnu cobpiTHe npu 3aJaHHBIX YCIOBUAX MOXKET MPOU30UTH WIIU HE TIPOU30UTH,
TO OHO Ha3bIBaeTCs CAYyYalHbIM. B ToMm ciyyae, Korja COOBITHE JOJDKHO
HEMPEMEHHO IPOM30MTH, €ro Ha3bIBaloT O0OCMOBEPHbIM, a B TOM Clydae, Korjaa
OHO 3aBEJIOMO HE MOXET MPOU30UTH,- HE8 O3MOXHbIM.

CoObITHSI Ha3BIBAIOTCSI HECOBMECMHbIMU, €Cld KaXAblii pa3 BO3MOXKHO
TIOSIBJICHHUE TOJILKO OJHOTO U3 HHX.

CoObITHSI Ha3bIBAIOTCSI COBMECMHbLIMU, €CITU B IAHHBIX YCJIOBUSIX MOSBICHUE
OJIHOTO W3 OTHUX COOBITUH HE HCKIIOYaeT TMOSBIEHUE APYroro MpU TOM KE
HCIIBITAaHUM.

CoObITHs1 Ha3BIBAIOTCS MPOMUEBOMOJIOXHbLIMU, €Cl B YCIIOBUSX UCIIBITAHUS
OHM, SIBJISISICh €AUHCTBEHHBIMHU €0 MCXOJaMH, HECOBMECTHBI.

CoObiTHst  TmpUHATO  0003HAYaTh  3arjaBHBIMM ~ OyKBaMH  JIATHHCKOT'O
andasuta: 4, B, C, /1, ... .

Honnou cucmemoii coovituii A1, Az, As, ... , AnHa3bIBaeTcs COBOKYITHOCTH
HECOBMECTHBIX COOBITHM, HACTYIJICHUE XOTS ObI OJHOTO M3 KOTOPBIX 00s3aTE€IILHO
IIPY TaHHOM HCTIBITAHUHU.

Ecnm monHas cucremMa COCTOMT M3 JIBYX HECOBMECTHBIX COOBITHM, TO TaKHeE

COOBITHS HAa3bIBAIOTCS IIPOTHBOIOIOKHBIMU M 0003HaYaroTcst A U 4 .

IIpumep. B xopobke Haxomurcs 30 mpoHyMEpOBaHHBIX IIAPOB. Y CTAHOBHTH,
KaKhue U3 CIEAYIOIINX COOBITUMA SBISIOTCS HEBO3MOXXHBIMU, JTOCTOBEPHBIMHU,
MPOTUBOMNOJIOKHBIMU

JOCTaJIM IPOHYMEPOBAaHHBIN 1Iap (A),

JOCTAJIH 1IAp C YETHBIM HOMEpPOM (B);

JOCTaJIH 1Iap ¢ HeueTHbIM HoMepoM (C);

nocrtanu map 6e3 Homepa (/).

Kaxue 3 HuX 00pa3yioT MOJHYIO TpyIiTy?

Pemenne. A - mocToBepHOe coObITHE; /] - HEBO3MOXHOE COOBITHE;

B u C - mpoTHBOIIONIOKHBIE COOBITHS.

[Tomayro rpymmy coobithii coctaBisator A u /[, Bu C.

Bepoamnocms  cobdvimusa, paccMaTpuBaeTcs Kak Mepa OOBEKTUBHOMU
BO3MOKHOCTH MOSIBJICHUS CIIyYailHOTO COOBITHSI.

1.4. Knaccuyeckoe onpe/eaeHue BepOSITHOCTH Irc -16



Yucno, sBIAOIIEECS BBIPAXKEHUEM Mepbl OOBEKTUBHOM  BO3MOKHOCTH
HACTYIUIEHUS COOBITHS, Ha3bIBAaeTCs 6E€POSAMHOCMbIO STOTO  COOBITHS U
o0o3HavaeTcsi CUMBOJIOM P(A).

Onpeodenenue. BeposiTHOCTBIO  COOBITUSI 4 Ha3bIBAETCS  OTHOIICHUE  YHCIIA
HCXOJIOB M, OJaromnpuaTCTBYIONIMX HACTYIUICHUIO JaHHOTO COOBITHS A, K
YuCIy N BCEX  HMCXOJM0B  (HECOBMECTHBIX, €IMHCTBEHHO  BO3MOXHBIX W
PaBHOBO3MOXXHBIX), T.€.

=2

i

CrnenoBarenbHO, ISl HAXOXKJACHUS BEPOATHOCTU COOBITHS HEOOXOAMMO,
pacCMOTpPEB pa3lIUYHbIE UCXOJIbl HUCIIBITAHUS, TMOJCYUTATh BCE BO3MOXKHBIC
HECOBMECTHBIC HCXOJIbI N, BRIOpATh YWCIO HWHTEPECYIOIIUX HAc MCXOJ0B M U
BBIYMCIATH OTHOIIIEHHE M K N.

N3 storo onpeneneHus BEITEKAOT CISAYIOIUE CBOMCTBA!

1. BeposTtHOCTh m1000OT0 UCIHBITAHUS €CTh HEOTPUIATEILHOE YHCIIO, HE
MIPEBOCXOIAIICE €IMHUIIBI.

JleHcTBUTENIBHO, YUCIIO M UCKOMBIX COOBITHI 3aKIIFOUEHO B IIpejIesiax O=m=n,

PaznenuB 06e wacTu Ha N, MOTYyYUM
0=P(4) =1

V =1
2. BeposSITHOCTD JOCTOBEPHOI'O COOBITHSI paBHA €IUHMIIE, T.K. /77 .

3. BeposiTHOCTH HEBO3MOKHOT'O COOBITHS paBHA HYJIIO, TTOCKOJIBKY % =0 :

3agaua 1. B gjotepee w3 1000 Owmneror wumerorcs 200 BBIUTPBIITHBIX.
BrinuMmarotr Hayrag onuH Ouset. YUemy paBHa BEpOSITHOCTH TOTO, YTO 3TOT OWIIET
BBIUTPBIIITHBIN?

Pemenne. O6miee yuciao pa3nuaabix ucxoaoB ecth N=1000. Ywucio ucxomnos,
0JIaronmpUATCTBYIONIMX TONydYeHHI0 BeMrphima, coctabiger M=200. CoriacHo
dbopmyIe, moydum
P(4) = m _ 200
n o 1000

3agaya 2. B maptum u3 18 neraneit maxomstcs 4 OpakoBaHHbIX. Hayran
BBIOWpaAIOT 5 aetaneil. HaliTh BEpOSTHOCTH TOro, YTO W3 ITUX S JETayNei 1Be
OKa)XyTCsl OpaKOBaHHBIMH.

Pemenue. Yuciao Bcex paBHOBO3MOXKHBIX HE3aBHUCUMBIX HCXOJ0B N paBHO
quciry couetanuit u3 18 mo 5 t.e.

- sz _ 18-17 -16-1}.-1—1
1-2-3-4.5

[ToacunTaeM yucimo M, OmaronpusTCTBYIOMMNX cOObITHIO A. Cpenn S5 B3ATBIX
Hayraj JeTajeil JTOJDKHO ObITh 3 Ka4yeCTBEHHBIX W 2 OpakoBaHHBIX. Ywucio
crtoco00B BBIOOPKH JABYX OpaKOBaHHBIX JeTajed n3 4 UMEIOIIMXCS OpaKOBaHHBIX
paBHO YHCITy codeTaHui u3 4 1o 2:

oo

=18-17-28 = 8568

b
e
Lad

C:=_"=%¢§

[a—
[ ]



Yucnio crioco6oB BEIOOPKHU TPEeX KaYE€CTBEHHBIX JeTanel u3 14 uMmerommxcs
KauyeCTBCHHBIX PABHO
_14-13.12
Co1.23 _
JIrobas rpynmna KauecTBEHHBIX JeTaleil MOKET KOMOMHUPOBATHCS C 000
rpymIoi OpakoBaHHBIX JETAJCH, MOITOMY 00IIIee YHCIIO
KOMOMHAIMK M COCTaBIIAET

y

C 14-13-2 =364

—

m=C;-C, =6-364=2184

Hckomas BepOSITHOCTB CO6BITI/I$I A paBHa OTHOULICHUIO YHCJIa UCXOJ0B M,
6JIaI‘OHpI/I$ITCTBy10H_[I/IX OTOMY CO6BITI/II-O, K 9UClly N BCceX PaBHOBO3MOKHBIX
HC3aBUCHUMBIX UCXOI0B:

m 2184 .
Pld)=—=——=0255
n o 8568

1.5. Teopema ci10:keHHsI BEPOATHOCTEl HECOBMECTHBIX COOBITHIA

Cymmoii KOHEUHOTO 4YHCJIa COOBITHH Ha3bIBACTCS COOBITHE, COCTOSIIEE B
HACTYIUICHUHU XOTs OBbI OJTHOTO U3 HUX.

CymMmy nByX coOObITHH 0003HaualOT cUMBOJIOM A+B, a cymwmy N coObITHA
CUMBOJIOM A1t+Ao+ ... +An.

Teopema cJ10:KeHHSI BEPOSITHOCTEH.

BeposTHOCTH CYyMMBI IByX HECOBMECTHBIX COOBITUN paBHA CyMME
BEPOSTHOCTEN ATUX COOBITHA.
P(A+B)=P(H+PB)
PlA +4,+. . +4)=PlA)+Pl4d,)+...+ P(4,)

CaenctBue 1. Ecnu coObitre Ay, Az, ... ,An 00pa3yroT MOJHYIO CUCTEMY, TO
CyMMa BEpOSITHOCTEH 3TUX COOBITHI paBHA UHUIIC.
P(A)+P(A)+ +P(4)=1

CaeacrBue 2. Cymma BEpOATHOCTEN TPOTUBOIIOIOKHBIX

cobbiTnii < 1 I paBHA enUHMIE.
P +P(A)=1

3apaua 1. meercs 100 moreperinbix OuineroB. M3BecTHO, 4TO Ha 5 OMiIeTOB
nonanaet Beiarpsi mo 20000 py6., Ha 10 - mo 15000 py6., Ha 15 - mo 10000 py®.,
Ha 25 - mo 2000 py6. u Ha ocTanbHbIe HUYEro. HaliTu BepoOsSTHOCTH TOTO, YTO HA
KyIUICHHBIH OuseT Oyaet monydeH Beurpseiin He meree 10000 pyO.

Pemrenne. Ilycte A, B, u C- coOBITHSA, COCTOSAIINE B TOM, YTO HAa KYIUJICHHBIN
Oowtet magaet BeIUTpHII, paBHbIN cootBeTcTBeHHO 20000, 15000 1 10000 py6. Tak

Kak coobiTus A, B u C HeCOBMECTHEI, TO

5 10 15
P(A+B+C)=P(H+PB)+P(C)=—+—+—=03
( Q=PA+PE)+PC) =t oot 0 =0,

3agaua 2. Ha 3aodHOe OTAENCHHWE TEXHUKyMa TIOCTYNAalOT KOHTPOJILHBIC
paboTel Mo wmaTeMatuke u3 TropoJoB A, Bu C. BeposSTHOCTh MNOCTYIJICHUS
KOHTPOJBHON paboTel w3 rTopoma 4 pasua 0,6, w3 rtopoma B- 0,1. Haiitu
BEPOSITHOCTbH TOT'0, YTO OUEpeHAsE KOHTPOJbHas paboTa nmocTynuT u3 ropoja C.




Pemenue. CoOblTHS «KOHTpOJIbBHAsE paboTa mnocTynuiaa U3 ropoaa A»,
«KOHTpOJIbHasi paboTa mocTynuia U3 ropona B» M «koHTpospHas pabdora
nocrynwia u3 ropoga C» oOpa3yloT MOJHYIO CHCTEMY, IOITOMY CyMMa HX

BCpOHTHOCTGfI paBHa CAUHUILIC:

06+01+p=1 =1-07=03

,T.e. F

3amaua 3. BeposTHOCTH TOro, 4YTO JAEHBb OyAeT SICHbIM, ¥ ~ 085 Haitru
BEPOATHOCTH £ TOrO, Y4TO JA€Hb OYAET 00TaUHBIM.

Pemenue. CoObITUSL «I€HB SICHBI» U «JI€Hb OOJIAYHBII» MPOTUBOIOIOKHBIE,
IIOATOMY

p+g=l’ T.e € =1—p=l—U=SS=D=15_

1.6. Teopema yMHOKeHUsI BEPOATHOCTEH He3aBMCUMBIX COOBITHIA

[Ipy coBMECTHOM pPacCMOTPEHHUU JBYX CIy4ailHBIX COOBITHI A U B BO3ZHHKAET
BOIIPOC:

Kaxk cBsa3aus! coObitust A u B Apyr € APYTroM, KaK HACTYIINICHUC OAHOI'O M3 HHUX
BJIMACT HAa BO3MOKHOCTDb HACTYIIJICHUA )lpyFOFO?

HpOCTGI‘/'IIIII/IM IMPUMCPOM CBA3U MCKAY ABYMS COOBITUSIMU CIIYXUT IMpUYINHHAA
CBA3b, KOI'’Jd HACTYIUICHHUC OJHOI0 U3 cOOBITHIT 00A3aTEIHLHO MMpUBOAUT K
HAaCTYIIICHUIO APYToro, Hjiu HaO60pOT, Koraa HaCTYIIJIICHHUC OAHOI'O HCKJIHOYACT
BO3MOXHOCTb HACTYIUICHUS APYIOro.

I[J'I}I XAPAKTCPUCTUKU 3aBUCUMOCTHU OJHHX COOBITHH OT APYIrux BBOIUTCA
IMOHATHUEC ycnoeHod eepossimHocmu.

Omnpenenenue. [lycth A u B - naBa ciy4yalHBIX COOBITHS OJHOTO M TOTO XK€
HUCIIBITAaHHA. Toma YCHOBHOﬁ BCPOSATHOCTBIO COOBITHSA A WIN BCPOATHOCTBIO
P(AB)
P(B)

COOBITHS A TpU YCIIOBHH, YTO HACTYIUJIO coObITHE B, Ha3pIBaeTCs uncio

P
O0603HauMB YCIOBHYIO BEPOSTHOCTD ( //Bj , TIOJTy4uM (pOopMyITy

4/ _ P(4B)
P P(B) (P(B)=0),

3amaya 1. BeluMcIuTh BEPOSATHOCTH TOTO, YTO B CEMbE, IJI€ €CTh OJIUH
peOEHOK- MaJIbYUK, POJUTCS BTOPOH MAJIbUHK.

Pemenne. Ilycth coOBITHE A COCTOMT B TOM, YTO B CEMbE JIBa MaJlbUMKa, a
cOOBITHE B - YTO OJUH MaJIbYHK.

PaccmoTpuM Bce BO3MOJKHBIC HCXOJBI: MaJIbUAK M MAJIBYHMK; MaJbudK M
JIEBOYKA; JIeBOYKA U MaJbUMK; JI€BOYKA U JCBOYKA.

PB) =L pBy=>
Torma 4, 4 u o Gpopmysie HAXOAUM

1 3 1
Ay = - =2 203
P[:/B‘)__l'_l_ﬁx[:l;‘

3

CoObiTHe A Ha3bIBaeTCs HE3a8UCUMbBIM OT COOBITHS B, €ClIU HACTYIUICHUE
coOBbITHS B HEe OKa3bIBAET HUKAKOTO BIUSHUS HA BEPOSITHOCTh HACTYIUICHUS
coObITUs A.

Teopema ymuoocenus eepoamuocmeii



BeposTHOCTH OTHOBPEMEHHOTO MOSBJIECHUS ABYX HE3aBUCUMBIX COOBITHI paBHA
MIPOU3BEACHUIO BEPOSITHOCTEM 3TUX COOBITHI:
P(AB)=P(A4)-P(B)
BeposTHOCT ~ MOSIBICHHSI  HECKOJIBKUX  COOBITHI,  HE3aBUCHUMBIX B

COBOKYITHOCTH, BBIYUCIIACTCS 1O hopMyJie
P44, . 4,)=P(4) -P(4,)-...- P(4,) _

3agaua 2. B nepBoii ypHe HaxoauTcsl 6 YepHBIX U 4 OebIX 1mapa, BO BTOpOi- 5
YepHbIX U 7 OenbIx mapoB. M3 kaxa0i ypHbI U3BJIEKAIOT 110 0JlHOMY mapy. Kakosa
BEPOSITHOCTb TOT'O, YTO 00a 11apa OKaXKyTCsl OEIbIMU.

Pemenue. ITycts <% - u3 mepBoif ypHBI M3BIeUeH Oenblii map; <2- u3 BTOpOIL

YPHBI U3BJICUCH OeJIbIi map. O‘{eBI/II[HO, YTO COOBITHS 4 u A HC3aBUCHUMEI.

* 7
P4)=—=2 Play=_
Tak xak 10 5, 12 1o 110
®0pMyHe P(J'ilfi:) :P(J'il)'PEJ'i:j HaXO0IUM
27 14 7
P_,' _,-']_, e — T — = —
(44) 312 60 30,

3agaua 3. [Ipubop COCTOMT M3 JBYX DJIEMEHTOB, paOOTAIONIUX HE3aBHUCUMO.
BeposiTHOCTh BBIXOJIa W3 CTposi mepBoro 3jemeHTa paBHa 0,2; BEpOSTHOCTH
BBIXO/a U3 CTPOosi BTOporo sneMenTta paBHa 0,3. Halitu BepoATHOCTH TOTO, YTO: a)
00a 351eMeHTa BBIMAYT U3 CTpos; 0) o0a snemMeHTa OynyT paboTath.

Pemenue. [lycth coObITHE A- BBIXOA M3 CTPOS MEPBOTO AJIEMEHTa, COObITHE B-
BBIXOJ] KX CTPOSI BTOPOTO 3JIEMEHTA. DTU COOBITUSI HE3aBUCUMBI (110 YCIOBUIO).

a) OgHoBpemMeHHoe TosiBlieHne A U B ecTh coobiTue AB. ClienoBaTenbHo,

P(AB) =P(4)-P(B) =0,2-03=0,06
0) Ecmm paboTtaeT TIepPBhI AJIEMEHT, TO uMeeT MEeCTO

cobpITHE <1 (TPOTHBOIOJIOKHOE COOBITHIO A- BBIXOJY 3TOT'O AJIEMEHTA M3 CTPOSs);
ecau  paboTaeT  BTOpOM  2JeMEeHT-  coObithe B. HalimeM  BeposTHOCTH

cobwrtit 4 u B :
P(A)=1-P(4)=1-02=028.
P(B)=1-P(B)=1-03=07
Torma cobOwiTHE, cocTosiiee B TOM, YTO OyAayT paboTath 00a 3JIeMEHTa,

ectb A8 u, 3HAuWT,
P(AB)= P(4)-P(B)=08-0.7=0.56



Il. CIYUAMHASA BEJIUYUHA, EE ®YHKIUS PACIIPEJIEJIEHUS

2.1. Cayuaiinasi BeJIHYHHA, CIOCOOBI ee 3a1aHusl

Cryuaiinoil Ha3pIBa€TCSl BEIMYMHA, KOTOPAsl B PE3YJIbTATE MCHBITAHUS MOXKET
IIPHUHATH TO WJIKX WMHOC YHCJIOBOC 3HAYCHHC, IPUYCM 3apaHCC HCU3BCCTHO, KaKOC
HMMCHHO.

Ecnu anig kakoil - nub0O BETUYMHBI €€ U3MEPEHHE MOBTOPATh MHOTOKPATHO B
MMPAaKTUYCCKH OJHMHAKOBLIX YCIOBHUAX, TO O6Hapy)KI/ITC$I, YTO BCAKUH pas
MMOJY4ar0TCA HECKOJIBKO OTIMYHBIC APYI OT ApYyra pe3yJbTaThl. 9IT10 CKJIaAbIBACTCA
BJIMAHUC IIPUYMH JBYX BHJOB: 1) OCHOBHBIX, OIPCACIIAIONINX I'TABHOC 3HAYCHUC
pe3yabTaTa; 2) BTOPOCTEIEHHBIX, 00YCIaBIMBAIOIINX UX PACXOXKICHHE.

HpI/I COBMCCTHOM I[@ﬁCTBPIPI OTUX TIPUYUH TIOHATHUA HCO6XOI[I/IMOCTI/I )51
CIIy4ailHOCTH OKa3bIBAIOTCS TECHO CBSI3AHHBIMU MEXKIY COOOH, HO HE0OXOAMMOE
npeoOJiaaeT HaJl CIyYaiiHbIM.

Taxum 06pa30M, BO3MOXXHBIC 3HAUCHUA CﬂyqaﬁHBIX BCIIMYMH TIPUHAJICIKAT
HCKOTOPBIM YHUCIIOBBIM MHOKCCTBAM.

CHy‘I&fIHBIM ABISACTCA TO, YTO HAa 3TUX MHOKCCTBAX BCIIMYUHBI MOTYT IIPUHATDH
mr000€e 3HAYCHUC, HO KaKOC MMCHHO, 3apaHCC CKa3aThb HCJIb34.

CrnydaiiHas BeJIMYMHA CBA3aHA CO CIyYalHBIM COOBITHEM.

Ecnu Cly4anHoe coObITHE - Ka4ecmeeHHas
XapaKmepucmuKa VCIIbITaHUIA, TO cilydaiiHas BEJIMYMHA -
€ro KoJjiu4ecmeeHHass xapakmepucmukKa.

CnyualiHple  BEIUMYMHBI  0003HAYalOT  3arJaBHBIMH  JIATUHCKMMH
6ykBamu -1 -Z: a ux 3HAUECHHE — MPONMUCHBIMH- i+ 7:,

BeposTHoCTh TOTO, 4TOo Cclaydaiinas BEJIMYUHA X IpHMET

3Ha4yeHue -1 0003HAYAIOT:
P(X=x)=p U T.1.
CrnyJaitHple BeJTUUMHBI 331al0T 3aKOHAMU pacIipe/IeICHusI.

3akon  pacnpedenenus  CAy4aUHOU  6eAUUUHBL - OTO  COOTBETCTBUE,
YCTAaHOBJIEHHOE MEXIYy BO3MOXXHBIMH 3HAUYCHHUSIMH CIIYYaliHOW BETUYMHBI U UX
BEPOSITHOCTSIMH.

3aKoHBI pacmpeieieHusi MOTYT OBITh 3aJlaHbl TPeMsl CIoco0aMu: TaOIUIHBIM,
rpadudeckum, anamuTHdeckuMm. Crmoco0 3ajaHusi 3aBUCUT OT THMNA CIydaitHON
BEJIMYUHBI.

Pa3nuuaroT JBa OCHOBHBIX THIIA CJIy4alHBIX BeJWYHWH: OUCKPemMHbIe U
Henpepbi8HO pacnpedesieHHbIe cllyYyalHble 8e/IUYUHBI.

2.2. JlucKkpeTHasi M HeMpepbIBHASA cJIydaliHble BeJUYHHbI
Ecan 3HAYCHUA, KOTOPBIC MOXKCT IIPUHNMATb JaHHAsA cnyqaﬁHaﬂ BCIIMYHHA X,

T S,
LR V¢

o0Opa3yeT MUCKPETHBIN (KOHEYHBIA MM OCCKOHEUHBIN) PsJl YHCel

¥ caMa CilydaiiHasi BEIMYMHA <X Ha3biBaeTcss QUCKPEemHoU.
Ecaim ke 3HaueHHs, KOTOpble MOKET TMPUHUMATh JaHHas Ciy4dalHas

BEIMYMHA < , 3aMOJHAIOT KOHEYHBIM MIM OECKOHEYHBIA IPOMEXYTOK (a, B)

4KiCIIOBOM oc Ox, TO CllydaiiHasi BSJIMYMHA Ha3bIBacTCS HErnpepbI@HOU.



Kak1oMy 3HAYEHMIO CIyd4alHOM BEIMYMHBI JMCKPETHOIO THUIIA ~* OTBEYAET

ONpENENIEHHAs BEPOSTHOCTL ©#; KakIOMy IPOMEXKYTIKY (a, B) u3 obiactu
3HQYEHUM CIIy4YaliHOM BEJIMYMHBI HENPEPHIBHOIO THUMA TaKXe OTBEYAET
ompeneneHHas  BepositHOCTb £ @< X =8 roro,  4ro  3HAYeHMe, IPHHSITOE

CIIy4allHOM BEJIMYMHOM, IIONAAET B 3TOT IIPOMEXKYTOK.

2.3. 3akoH pacnpeeJieHHs CJIYy4aiiHOH BeJHYMHBI

CooTHollIeHUE, YCTAHABJIMBAIOIIEE TEM WM HHBIM CIIOCOOOM CBSI3b MEXKIY
BO3MOXHBIMM 3HAUCHUSIMM  CIIyYallHOM BEJIWYMHBI W WX BEPOATHOCTSIMH,
Ha3bIBACTCSI 3@KOHOM pacripeodesieHUs CiyJ4aiiHOl BEJTMYHHEI.

3aKkoH  pacrmpejiesieHuss  JUCKPETHOM  ClIydyalHOHW  BEJIMYMHBI  OOBIYHO
3ajaeTcs PsIOOM pacrnpedesieHus:

'T.' X1 X 'TS LR '-"’='.
i 2 o s Py
S p, =1
P I
[Ipu 3TOM =1 , P1tp2t...tpn=1, rIe cymMmMupoBaHHE pacIpOCTPaHICTCS Ha

Bce (KOHEYHOE WM OECKOHEYHOE) MHOKECTBO BO3MOKHBIX 3HAYEHHUI JaHHOM
CIy4aifHO! BEIMUMHBI X

3aKoH paclpeeIeHns] HENPEPBIBHON CIy4aiiHON BEJIMYMHEI YI00HO 331aBaTh C
NOMOLLBIO PYHKYUU nnomHocmu eeposimHocmu /9

Beposithoets £@ <X <8 1oro,  yro  3HaueHWe, UpUHATOE  CIIyYaifHON
BEJIMYMHOM X , OIaNeT B MPOMEXKYTOK (a, B), OIPENEISIETCS PABEHCTBOM

Pla< X <b) =jf(xjd'.x’

I'paduk Gpyuxunn < ) HassiBacTes KpUBOU pacnpedeneHust.

['eomeTprueckn BEpOSATHOCTh MOIMAJAHUS CIYYaWHOM BEJIMYMHBI B MPOMEKYTOK
(a,b) paBHa mMIOmMAMM  COOTBETCTBYIONIEH  KPUBOJIMHEHHOW  Tpameiuwu,
OrpaHUYEHHOW KPUBOU pacnpenesieHusi, ocblo OXx U IpSIMbIMU X=a, X=b.

o

h

3agaual. JIaHbl BEpOATHOCTH 3HAYEHMH CIyYaiHON BEIMYMHEI < | 3HAYEHUE
10 umeer BepositHOocTh 0,3; 3HaueHume 2 — BepostHOCTh 0,4; 3HaueHume 8 —
BepositHOCTh 0,1; 3HaueHnue 4 — BepostHocTs 0,2.



[ToCTpOUTH s paclpeaeaeHus CAydaiHod BETHYMHBL X

Pemenue. PacrioyiookuB 3HA4YE€HUs CIy4YalHOW BEJIWYUHBI B BO3PaCTarOLIEM
NOPAJKE, OJTYYUM Pl paCHPEACICHUS:

X, 2 4 8 10

P 0,4 0,2 0,1 0,3

Bospmem Ha miockoctu xOp Touku (2; 0,4), (4; 0,2), (8; 0,1) u (10; 0,3).

CoeuHuB rocJie10BaTeIbHbIC TOUKH IPAMOJIMHENHBIMU OTpE3KaMH,
OJIyYUM MHO20Y20JIbHUK (Wi MOJIU20H) pacnpeeeHus CIIy4aHOU
BEJIMYUHBI L
P
044
03
02T
01+
1 1 1 1 1 Y
T 1 | 1 I s
0 . 4 G 8 0 x

3apaua 2. PaseirpeiBatores e Bemnu ctouMmoctbio o 5000 py6. u oHa Belb
ctoumocthio 30000 py6. CocTaBuTh 3aKOH paCHpeAeNICHUs BBIUTPHIMICH s
YelioBeKa, KymuBIIero oauH omiet u3 50.

Pemenne. Vickomas ciydaifHas BeNIMYHMHA -L OpeCTaBIsieT COOOM BHIUTPHIII U
Moker mpunumath Tpu 3HadeHus: 0, 5000 u 30000 py6. IlepBomy pesymbTaTy
OnaronpusaTcTByeT 47 Ciiy4aeB, BTOPOMY Pe3yJbTaTy - JBa clydas U TPETbeMY —

oauH ciaydai. HailneM nx BEposITHOCTH:
47 2

2 1
P(J.’lj:E:D:EJ—I; P(x,) =5=0=04; P(x_:j=5=o=o:'
3aKoH pacnpeaesieHus CTy4YailHOW BETMYMHBI UMEET BU/I:
x; 0 5000 30000
P 0,94 0,04 0,02

B xauecTBe npoBepku HanIEM




P(xq)+ P(x) +P(x) =094 +0,04+0,02 =1

3agaua 3. Cayuaiinas BeJIMYMHA X NOAYMHEHA 3aKOHY PACIPEICIEHHS C
mroTHOCTHIO | mpraem
[ 0 Mp a el
fix)= J a(3x— _T::I npu 0=x<=3,
| 0 Mp a0
Tpeoyercs: 1) Haittu xo3ddunuenT a; 2) moctpouth rpaduk pacrupeaeacHus
mrotaoctd ¥ =) 3) Haittu BeposiTHOCTD MOMazanus X B mpoMexytok (1; 2).
Pemenne. 1) Tak kak BCe 3HAYCHUS JAHHOW CIy4ailHOW BEIIMYMHBI 3aKITIOYCHBI
Ha otpeske [0; 3], To

[aBx—xY)dx =1

, OTKy1a
a(z.ﬁr: —11’3)|'?=1
2 3 , 1IN
7 3
al— -0 =1 a==
( 2 : , T.C. 9.
2) I'paduxom dpyukuun 7 ) B urreppane [0; 3] sBustercs
> ¥
= fx_Zy?

mapabona 3 9 | a BHe 3TOro MHTEpBaja rpapMKOM CIYXKHUT CaMa OCh
a0bcrucc.

1/2 4+

0 1 . 3 4

3) BeposSTHOCTD IONafaHus CIy4aliHOM BEMMUMHBl <X B poMexyTok (1; 2)
HAaNJETCs U3 PaBEHCTBA

=

£2 2 L, xt 2x |, 4016
P 1 = X o 2 = __‘|L"—__-|L-" d_-ll-: — -
E : ‘!(3 9 ) EB 3

A
T 7 i

2.4. BuHOMHAJILHOE pacnpe/eieHue



HYCTB IPOU3BOAMUTCS OIPECACIICHHOC YMCIIO N HE3aBUCUMBIX OIIBITOB, IPUYECM B
KaXXJOM H3 HHX C OI[HOI>'I U TOU XK€ BCPOATHOCTBIO MOJKCT HACTYIIUTbL HCKOTOPOC

coobiTie P. PaccMoTpuM cnydailHyr0 BeNUUYMHY X, MPEICTaBISIONIYI0 COOO0H X; -

YKCJIO HACTYIJIEHUI cOOBITUI A B N onbITaX. 3aKOH €€ pacipeiesieHus UMEET BH/]T

3HaueHus 0 1 2 n
BepositHoctn Pld.e) P(d,;) P4, ,) P4, )
P(4,;)
I'ne »¢) | ppryucisercs no gopmyine bepHym.
P(4,)=C,-p" - (1-p7 =Cp'g™
TaOIUIICH,

3aKOH  pacHpelencHus, KOTOPBIA  XapaKTepusyercs

Ha3bIBaeTCsI OUHOMUHAaJIbHbLIM.

3agaua. Monery noxaOpaceiBatoT 5 pa3. CocTaBuTh 3aKOH pacnpeneieHus

CIy4aiHOM BENMYMHBI X - YUCIIa BBINAAEHHs repoa.

Penrenvie. Bo3MOKHBI ClleyIOIMe 3HAUYEHMS CIIydaliHON BenmuuuHbl < : 0, 1, 2,

3, 4, 5. 3HaSI, UTO BCPOATHOCTH BBINIAJACHUA rep6a B OJHOM HUCIIBITAHWU paBHA

1

4

HaliIeM BEPOSATHOCTU 3HAYEHUM CIIydaliHON BeaM4uHbl £ 110 Gopmyine Bepryum:

P(4;) =Cip°e’ =1-(2)°- () =

|4|’_'

Lad

| LA

P(A4;;) :C:}PIS; = 5'(%)1 '(é); =

32:
2 2 3 1. 1 3 10
P(ds)=Csp g =10-(2)7 - (5 =37
33 1 _ l1; .1, 10
Pl4;;)=C:pg —m'(E) EE) _E;
4 4 1 - 1 4 1 1 5
P4 ) =Cip g =3-(2) - (3) =12
5.5 _0 _ 1 5 1 o 1
Pl4;;)=C:p'g —1'(5) (E) —E
3aKOoH pacnpeaeaeHus] UMEET BUJT
3HaYCHUS " 0 1 3 4 5
BepositHocTn 1 5 10 10 5 1
D, 32 32 32 32 32 32
CnenaeM npoBEPKY:
1 5 10 10 5 1 32
— 4+ 4 e =" =]
32 32 32 31 32 32 32




111. MATEMATHYECKOE OKUJAHUE U JTUCHEPCHUS
CJOYUYAMHOUN BEJIUYUHBI

3.1. MaTtemaTu4eckoe 0:KMJIaHHe TUCKPETHOM CJIyYaliHOM BeJIMYHHbI

Haubonee ncuepnsiBaromieil XapakKTepUCTUKON CITy4ailHOM BEJIMYHHBI SABIISIETCS
€€ 3aKOH paclipejelieHus BeposTHOcTel. OqHako He Bcerga o0s3aTeNbHO 3HATh
BECh 3aKOH pacrpejenenus. MHoraa MoXXHO 00OMTHCH OJTHUM WIJIM HECKOJIBKUMU
YyUClIaMH,  OTPAKAIOIMMH  Haubojee  BaXKHble  OCOOEHHOCTH  3aKOHa
pacrpenesnesus, HalupuMep, YHCIOM, HMMEIOIIUM CMBICI «CPEIHETO 3HAYCHUS»
CIIy4allHOM BEJIMYMHBI, WM K€ YHCIOM, IIOKA3bIBAIOLIUM CPEOHUN pasMep
OTKJIOHEHMS CIy4alHOW BEJIWYMHBI OT CBOETO CPEIHEro 3HauyeHus. Takoro pona
YHCJIa HAa3bIBAIOTCA YUCJI08bIMU XapakmepucmuKaMuU Cily4ailHOW BEJIMYUHBI.
Onepupys YMCIOBBIMU XapaKTEPUCTUKAMHM, MOXHO pEIIaTh MHOTHE 3a/1auM, HE
II0JIB3YSICh 3aKOHOM pacCIpeIeJICHUS.

OnHa W3 caMbIX BaXKHBIX YHUCIOBBIX XapaKTEPUCTUK CIYyYailHON BEJIMYHMHBI
eCcTb MaTeMaTuyeckoe oxuaaHue.

Ecnu m3BecTHA IUCKPETHAs CllydaiiHas BENMYMHA <X , 3aKOH pacpelescHuUs
KOTOPOUW UMEET BUJT

X X3 e x,

3HaueHus

BepositHoctu ¥ 2 25 ... o,

TO MamemMamu4eCKUM OXudaHueM (UId CPEIHUM 3HAUEHUEM )
IIPICKpGTHOﬁ BCIIMYNHBI X Ha3bIBA€CTCA YUCJIIO
M(X)=xp +x,p; +..+x,P,

Takum oOpa3om, MareMaTH4YeCKOe OXHJAAHUE JHUCKPETHOW CiydyalHOMU
BEJMYMHEI < paBHO CYMMe NPOU3BEAEHUN BO3MOXKHBIX  3HAYEHWH  JTOM
BEJIMYMHBI HA UX BEPOSITHOCTH.

Ipumep 1. Haiity MaTeMaTUYECKOE OKUAAHUE CITy4alHON BEIMYUHBI X , 3Has
3aKOH €€ pacIpeieieHus

X -1 0 1 2 3
P 0,2 0,1 0,25 0,15 0,3
Pemmenmue.

M{X)=-1-02+0-01+1-025+2-015+3-03=-02+0+025+03+09=125

CgoiicTBa MATEMAaTHYECKOT0 OKUTAHUSI.

1. TlocTOSSHHBIM MHOXKHMTEIb MOXXHO BBIHOCHUTH 3a 3HAaK MaTEMaTHYECKOTO
OKUJTAHUSA

M{C-X=C-M(X)

2. MaremaTnyecKkoe OXXHJIaHWE IMOCTOSHHOW BenMMYWHBI C paBHO CaMOW 3TOU

BEJIMYUHE:
M{C)=C

3. Marematndeckoe OXHJIAHHE CYMMBI JBYX CIyYailHBIX BEIIMYMH PaBHO

CYMME UX MaT€MaTHYECKUX OKUIAHUM:




M(X+T)=M(X)+M(T)

4. MareMaTu4eckoe OXHMIAaHWE IIPOM3BENCHMS HE3aBUCUMBIX CIIy4aiHBIX
BEIMYHH PABHO IIPOMU3BEACHUIO MATEMATHIECKUX OKUIAHUN dTHX BEIMYMH:
M{X -T)=M{X)-M(I) .
3.2. Cpelll-lee KBaJAPpaTUYIHO€ OTKJIOHCHUE U TUCIICPCUHA CquaﬁHOﬁ BECJIMYMHBI.
Ipumep 2. Halinem MaTeMaTH4eCKOe OKMIAHME CAyYaWHBIX BENIUYUH 4 1 I |
3Has 3aKOHBI UX PACIPEIEICHHS

1)
X -8 -4 -1 1 3 7
z 1 1 1 1 1 1
12 6 4 6 12 4
2)
¥ -2 -1 0 1 2 3
D 1 1 1 1 0 1
6 6 12 3 4
Pemenue:
1 1 1 1 1 1 7
MX)=-8——-4.——-1.24+1.-4+3. —+7.-=_
0 12 6 4 6 12 4 12,
M) S T LS S S S
6 6 12 3 4 12,
a)
_‘ 1 1 ] ' 1 ] ' ' ‘ '. 1 ' 1 1 ] ‘
& -4 -1 0 1 3 T
TEA]

L]

L B T R -g‘t‘t } } I
|:||1 2

MY

[Tonmyunny MIOGONBITHBINA PE3yIbTAT: 3aKOHBI PACIIPEAEICHUS BeMUUnH A n I
pasHble, @ UX MATEMATHYECKHE OKUIAHMUS OJMHAKOBEL.
OCHOBHOWM YHUCJIOBOM XapaKTEPUCTUKOM CTENEHU PACCESsHHS 3HAYCHHI

CIy4alHOM BENMYMHBI < OTHOCHTEIBHO €€ MAaTeMaTUYECKOrO OXKHUIAHUS M(X)
SABJISIETCSL TUCTIEPCHs], KOTOpasi 0003HAYaeTCs Yepe3 D(X),
Onpenenenue. OMK/IOHE@HUEM Ha3bIBaeTCs PAa3HOCTh MEXKIY CIIyYailHOM
BenuunHOM X 1 ee Maremartuueckum oxunanuem LX) pe X MY
Orkionenne 4 ~ M (&) y €ro KBaJpaT (X =MD" ragoxe ABJISFOTCS

CIIy4alHBIMU BEJIMYMHAMMU.
Onpeneaenne. JQucnepcueli  QUCKPemMHOU cinydaifHOH  BEJMYMHBI <
HA3BIBAETCS MATEMATUUECKOE OXKHUIAHKME KBAAPATa €€ OTKIOHEHHUS:



D(X)=M(X -M(X))"

CBolicTBa IUCIIEPCHH.
1. Jlucnepcus nocrosiHHOM BenuuuHbl C paBHa 0:
D(C)=0
2. Ecam X - ciyuaiinas Benuuuna, a C — IOCTOSHHAS, TO
D(C-X)=C'D(X)
D(X+C) =D(X)
3. Eciu X u I - gezaBucuMble ciryyaiiHble BETMYHUHBI, TO
DX +T)=D(X)+D({T)
Jl71s1 BBIYMCIICHUS quctiepcuii 0osee yno0Ho siBiseTcs Gopmyia
DY) =M({X7) - (MCX)"

Ipumep 3. JluckpeTHas ciydaiiHasi BeJIMUMHA paciipe/iesieHa Mo 3aKOHY:

X -1 0 1 2
p 0,2 0,1 0,3 0,4

Haiitu P40
Pemenne. CHayaia HaXoaquM M(X) .
M(X)=-1-02+0-01+1-03+2-04=09
a 3aTéM M (X) .
MXH=(D"-02+0".01+1"-03+2".04=21
ITo dhopmyne D(X) =M(X*) - (M(X)* UMEEM
D(X)=21-(097"=21-081=129

Cpeonum KeadpamuuHbvim OMKIOHEHUEM CAYUAUHOU 6eIUYUHBI HA3BIBACTCS

KOPEHb KBAJIPATHBIN U3 €€ JTUCIICPCUU:

o(X) = D)




IV. IPAKTHYECKHUE 3AJTAHUS 1JI51 CAMOKOHTPOJISI
Komounamopuka
CKOJBKO pa3IMYHbBIX MMSITU3HAYHBIX YACENI MOXKHO cocTaBUTh U3 mudp 1, 3, 5, 7, 9
IIPU YCJIOBHH, YTO HU OJHA [u(pa B YKHCIIE HE TOBTOpsAETCA?

CKOJIBKO CYHIECTBYET BapUMaHTOB pacHpe/leJieHUus] TpeX MPU30BBIX MECT, €CIU B
PO3BITPHILIE YYAaCTBYIOT / KOMaH[?

CKoNbKUMU CIIOCO0aMU MO>KHO BBIOPATh JIBYX CTYJEHTOB Ha KOH(EPEHIIUIO, €ClIn
B rpynne 33 yesnoBeka?

Pemmts ypaBHEeHUS
a) .'l:. +C;_‘ =1—1.T. 6) C; =C;. .

CKOJIBKO YeThIPEX3HAUHBIX YHCEII, ACISIIUXCS Ha 5, MOKHO cocTaBUTh U3 1udp 0,
1, 2,5, 7, eciii Ka)KJ10€ YUCIIO HE JOJDKHO COJICPKATh OJJMHAKOBBIX UG ?

N3 rpynmet B 15 yenoBek JOKHBI ObITH BBIJEICHBI OpUraaup u 4 uneHa Opurassl.
CKOJIBKMMH CIIOCO0AMU 3TO MOXHO CJIeTaTh?

BykBbl a30yku Mop3e cocTosiT u3 CUMBOJOB (TodeKk M Tupe). CKOJIbKO OYKB
MO>KHO M300pa3uTh, €Clid MOTPeOOBaTh, YTOOBI Kaxkaas OyKBa cojepkaia He OoJiee
IIATH CUMBOJIOB?

CKOJIBKUMH CITIOCO0OaMU MOXKHO COCTaBHUTh YCTBIPCXUBCTHBLIC JICHTHI U3 CCMHU JICHT
Pa3JINYHBIX IBCTOB.

CKOIbKUMHU Ccroco0aMy MO>KHO BBIOpaTh YETHIPEX JUI[ HA YEThIpE pa3IuvHbIC
JOJKHOCTHU U3 AEBATH KaHIUJATOB?

10. CxonpKkuMH crioco0aMy MOYKHO BBIOpATh 3 U3 6 OTKPHITOK?

11.Tlepen BeimyckoMm rpynma yqamuxcs B 30 demoBek oOMeHs1ach GOTOKapPTOUKAMHU.

CKOJIBKO BCEro ObLIO Po3aaHO (GOTOKAPTOUCK.

12. Cxonpkumu crnocobamMu MOXKHO paccaauTh 10 rocteil mo jgecsitTu mectam 3a

Mpa3AHAYHBIM CTOJIOM?

13.Ckonmbko Bcero wurp nopKHBI mpoBecTd 20 (yTOONBHBIX KOMaHI B OJHO

KpYroBOM ueMmnuoHaTe?

14. CxonmbkuMu crioco0aMu MOKHO pacmhpeneiuTh 12 demoBek mo Opuramam, ecid B

K101 Opuraze mo 6 yenoBex?



Teopus éeposmnocmeit
B ypHe HaxomuThcs 7 KpacHbIX WU 6 cuHUX mapoB. M3 ypHBI OJZHOBPEMEHHO
BBIHUMAIOT JBa Mapa. KakoBa BepOSATHOCTb TOro, 4ro 00a Iapa KpacHbIe
(coObiTHE A)?

JIeBATH pasauMyHBIX KHUI pACCTaBJICHbl HayJladyy Ha OJHOM mnoJke. Haitu
BEPOATHOCTH TOT'0, YTO YETHIPE OIPEAEIICHHBIE KHUIU OKaXyTCs IOCTABICHHBIMU
psaom (coositue C).

N3 10 GuieToB BBIMTPHIMIHBIMU SBISAIOTCS 2. ONpeaenuTh BEPOITHOCTh TOTO, YTO
Cpelly B3SThIX Hay/ayy S OMJIETOB, OJIMH BBIUTPHIITHBIN.

u3 kojojabl kKaptT (52 kapThl) Haynady M3BJICKAIOT 3 KapThl. HailTh BEpOSITHOCTH
TOTO, YTO 3TO TPOUKA, CEMEpKa, Ty3.

PebGenok urpaer c¢ mateio OykBamu paspe3Hout az0yku A, K, P, III, bl. Kakosa
BEPOSITHOCTh TOTO, YTO MPU CIy4YaWHOM PACIIOJIOKEHUH OYKB B PSJ OH TOJYUYUT
cioBo «Kperimay.

B smuke nHaxoxstcs 6 Oenbix u 4 kpacHbix mapa. Haygauy Oepyt aBa mapa.
KaxoBa BepoSATHOCTb TOTO, YTO OHU OKaXKyTCSl OJTHOTO 1IBeTa?

B mepBoii ypHe HaxoasaTcst 6 4epHBIX U 4 Oernbix mapa, BO BTOpOi — 5 yepHbIX u 7
Oenmpix 1mrapoB. M3 Kakmodl ypHBI H3BJIEKAIOT MO oOxHOMY Imapy. Kakosa
BEPOSATHOCTH TOTO, YTO 00a Iapa OKaKyTcsl OeIbIMu?

Clelltlithl}l eéeluuuna, mamemamuuecKkoe odicuoanue u 0ucnepcu;l

CIYYAUHOU 6eTUYUUHDI
CocTaBuTh 3aKOH pacOpelesieHus Yucia NonaJaHuid B 1edb MpU LIECTU
BBICTpETIaxX, €CIIM BEPOSITHOCTD MONagaHus IPH OJHOM BhIcTpese paBHa 0,4.

BeposiTHOCTH TOTO, YTO CTYJEHT HAlAECT B OMOINOTEKE HY)KHYIO €My KHUTY, paBHA
0,3. CocraBuTh 3aKOH pacmpenefieHus duciaa OMOIMOTEK, KOTOphIE OH TOCETHT,
€CJIM B TOPOJIE YE€ThIPEe OUOTMOTEKH.

OXOTHUK CTpeNsieT MO0 IUYHU JO MEPBOro MONajJaHus, HO yCIEBaeT AenaTh He OoJiee
YEThIPEX BBICTPENOB. HalWTu aucnepcuio 4uciia MpoMaxoB, €CIH BEPOSTHOCTH
MOTIaTaHMsI B TIEJTh IPU OJTHOM BhICTpene paBHa 0,7.

Haiitu mMaremaTndeckoe OKUJAHHUE U JTUCIIEPCHUIO CIy4YailHON BEIUYUHBI X, €CIH
3aKOH €€ paclpejieieHus 3aJaH TaOIuIe:
Haittu M(X) u D(X)



X

1

2

3

4

p

0,3

0,1

0,2

0,4

5. Ha 3aBose paboTaroT ueThlpe aBTOMATHYECKHE JUHUU. BEeposSITHOCTH TOrO, YTO B
TEYeHUH paboyeill cMeHbl NepBas JIMHUS HE MOTpedyeT peryaupoBku, paBHa 0,9,
Bropas — 0,8, tpetbst — 0,75, yerBeptas — 0,7. HAlTU MaTeMaTHYECKOE OXKHUIAAHUE
quclia TUHUHM, KOTOpBIE B TeUeHUE paboyeil CMeHbl He MOTPEOYIOT PEryIHUPOBKH.

6. HaiiTu nucnepcuio U MaTeMaTHYECKOE OXKHMJIAaHUE CIIyYaliHOM BENWYUHBI X, 3HAS

3aKOH €€ pacClpCACICHHAA:

X 0 1 2 3 4
p 0,2 0,4 0,3 0,08 0,02
V. OTBETbI
KombunaTopuka

1,120 2 210 3 328 4 g) x23 5. g) 12 5 42 615015 7 62 g 840 g 3024
.10.20, 11, 870, 12, 3628800 13, 190. 14. 924.

Teopust BeposiTHOCTEN

70X 2 2 oo L L. 3
1 26 221 3 9 4 16573 5 20615 7. 4
CﬂyqaﬁHaﬂ BCIIMYHNHA, MAaTCMATUYCCKOC OXKXKHNJAaHHNC U I[I/ICIIepCI/UI CﬂyqaﬁHOﬁ
BCJIMYUHEBI.
1.
0 1 2 3 4 5 6
0,046656 | 0,186624 | 0,311040 | 0,276480 | 0,138240 | 0,036864 | 0,004096
2.
1 2 3 4
0,3 0,21 0,147 0,343
3 0.53. 4 2.7 5 085 g 0.8976
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