Kommiiekr OLCHOYHBIX MAaTE€PHUAJIOB 110 JTHCHUIIJIUHE
«Teopnﬂ BepOﬂTHOCTeﬁ H MaTeMaTHYeCKadaA CTAaTUCTUKA»

3aHaHHH 3aKPLITOI'0 THIIA

3aIlaHl/Iﬂ 3aKPLITOI'0 TUIIA HA BblﬁOp NMPpaBUWJIBHOI0 OTBETA

1. Boibepute onvH MpaBUIbHBIA OTBET

B naptum u3 10 geraneit umeercs 6 OpakoBaHHbIX. Ha ynady otoOpaHnbl Tpu
neTanyd. BeposTHOCTh TOro, YTO Cpeau OTOOpaHHBIX AETallell — JBe OpaKOBaHHBIE,
paBHa:

A)0

b) 1/35

B)1/2

N1

[IpaBunbHBIN OTBET: B

Komnerenuu (uaaukaropsl): YK-1

2. BoiObepuTe 0MH MpaBUIIbHBIN OTBET

UrpanpHas kocTh Opocaercs ofuH pa3. BeposTHOCTh TOro, 4TO YUCIIO OYKOB,
BBINABIINX Ha BEpXHEW IpaHu, OyzneT O0bllie TPeX, paBHa:

A)1/2

b) 0

B)1/6

N1

[IpaBunbHEBIM OTBET: A

Komnereniuu (uaaukaropsl): YK-1

3. BriGepuTte oauH nMpaBUIbHBIN OTBET

UrpanbhHast kocth Opocaercst nBa pa3a. Torma BEpOSITHOCTh TOTO, YTO CymMMma
BbINIaBIIMX 04KkOB — 10, paBHa

A)1l

b)0

B)1/6

IN1/12

[IpaBumnbHbIMi oTBET: I’

Komnerennuu (naaukaropsl): YK-1

4. BeiOepuTe OAMH MPABUIBHBIN OTBET

N3 ypHBI, B KOTOpOI Jiexkar 7 O6enbix U 13 4yepHBIX IIapoB, HA yIaqy MO OJHOMY
M3BJIEKAIOT J1Ba 111apa 0e3 Bo3BpalleHus. Toraa BeposTHOCTh TOTO, YTO 00a mapa OyayT
OenbIMU, paBHA

A)1l



b)0

B) 21/190

IN1/2

[IpaBunbHBIN OTBET: B
Komnerennuu (naaukaropsl): YK-1

3aIlaHl/Iﬂ 3aKPLITOI'0 TUIIA HA YCTAHOBJICHUE COOTBETCTBUS

1. YcranoBure IMpaBUIIBHOC COOTBCTCTBHC. Ka}KI[OMy QJICMCHTY JICBOI'O CTOJ'I6Ha
COOTBCTCTBYCT TOJIBKO OIWH 3JICMCHT IIPABOI'O CTOH6Ha.

UzBectHO, uto P(A = {caaTb 3k3ameH}) = 0,5,a P(B =

1) {momactb nox goxap}) =0,1. Yemy Oyaer paBHa A) 0,55
BEPOSITHOCTH COOBbITHS A + B?
UzBectHo, uto P(A = {chmaTb 3Kk3aMeH 1 CTyJleHT}) =

2) 0,4, a P(B = {cpnatb 3k3ameH 2 ctyaeHT}) = 0,6. Uemy b) 0,76
OyzeT paBHa BEpOATHOCTH cOObITUA A + B?
N3BecTHO, 4TO P(A =
3) {Ha nepBoM KyOuKe Bbillasia 6}) =1/6, a P(B = B) 11/36
{Ha BTOpOM KybOuKe Bbillaszia 6}) = 1/6. UYemy Oymer
paBHa BEPOSTHOCTh coObITUA A + B?
N3BecTHO, 4TO P(A =
4) {nHa nepBoii MoHeTe BbInaJ 'tep6"}) =1/2, a P(B = r) 0.75
{na BTOpOI MOHeTe BhiNas "rep6"}) = 1/2. Yemy ’
OyZeT paBHa BEpOSITHOCTH COObITHSI A + B?
[IpaBusbHBIN OTBET:
1 2 3 4
A r B b

Komnerenmuu (uaaukaropsl): YK-1

2. YcTaHOBUTE NMPABUIILHOE COOTBETCTBUE. KaxA0My 371€MEHTY JI€BOr0 CTONI01a
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPaBOro CTosoua.
OyHKIUA Paznoxenue B psang Maknopena
Bpouens! 2 monetsl. Halitu 1
1) BeposiTHOCTH  BbINaAcHUA A) —

JIBYX TepOOB 2
bpomienst 2 moHeThl. HaiiTu

2) BEPOSITHOCTh  BBINIAJICHUS B) l
OlHOTO Tepda W OJIHOU 4

pelIKn



Bbpouens 3 monetsl. Halitu

3) BeposATHOCTH  BbIMajzcHus B) 1
Tpex repOooB 8
bpouenst 3 monetsl. Halitn 3

4) BeposATHOCTH  BbIMajeHus [) 3

OJTHOTO repl U JBYX pelIeK

[IpaBUIBHBIN OTBET:
1 2 3
b A B

Komnerennuu (uaaukaropsl): YK-1

= &

3. YcraHoBUTE TpaBUWIBHOE COOTBETCTBHE. KaXkIoMy 31€MEHTY JIEBOro cTOI0La
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT IPABOr0 CTOJIOLA.

1) BeposarHocTh TOro, 4TO HOBas IIApUKOBasi pydyka A) 0,81
numier 1mioxo (wim He numer), paBHa 0,19.
[loxynarenp B Mara3uHe BBIOMpPAET OJHY TAaKYHO
pyuky. Halimure BEpOSITHOCTH TOTO, YTO 3Ta pydKa
MULIET XOPOLIO.
2) BeposTHOCTH TOrOo, 4YTO B CIy4ailHbIi MOMEHT b) 0,13
BPEMEHU TEMIEpaTypa Tejla 340pPOBOTO YEJIOBEKa
okaxercsa Hmxke 36,8°C pasna 0,87. Haitnute
BEPOSITHOCTh TOTO, YTO B CIYyYaWHBIA MOMEHT
BPEMEHHU Y 3/I0pOBOT0 YeJIOBEKa TeMIeparypa Tesa
okaxercsa 36,8°C wiu BEILIE.
3) Ilpu w3roToBIeHUH TOAIIUIHUKOB JguameTrpoMm B) 0,69
67 MM BEpOSITHOCTb TOrO, YTO JHaMeTp OyaeT
OTIMYAThCAd OT 3aJaHHOTO He Ooublle, YeM Ha
0,01 MM, paBua 0,965. Haiinute BEpOSATHOCTB TOTO,
YTO CIIy4YaWHBIN MOAMIUITHUK OyAeT UMETh TUaMETP
MeHbIIe ueM 66,99 MM uiu Oosblie yeM 67,01 MM.
4) Jlng ycHnemHoro NPOXOXKIEHUS BCTyNUTENbHOTO I) 0,035
UCIIBITaHUsl a0UTYpUEHTY HeoOxonumo HaOpath 40
O0annoB. BeposTHOCTH TOro, 4ro aOUTypUEHT Ha
BCTYNUTENIBHOM 3K3aMeHe HalbepeT wmeHbie 40
6amnos, paBua 0,31. Haiinure BEpOSTHOCTH TOTO,
YTO AOUTYPUEHT CTAHET CTYJIEHTOM.

[IpaBusbHBIN OTBET:
| 2 3 4
A b r B

Komnerennuu (naaukaropsl): YK-1



4. YcraHoBUTE IMpaBUJIBHOC COOTBCTCTBHC. Ka}KI[OMy QJICMCHTY JICBOI'O CTOJ'I6H8,
COOTBCTCTBYCT TOJIbKO OAWH 3JICMCHT IIPaBOI'0 CTOHGHa.

1) CoOblTus, MOSBICHUE OJHOTO M3 KOTOPBIX A) HE3aBUCUMBIMU
HCKIIFOYAET MOSIBICHUE OCTAJIBHBIX B OJJHOM
U TOM K€ UCIBITAHUH, Ha3bIBAIOTCS

2) Ecnu HacTymieHHe OJHOTO M3 COOBITUS HE bB)  yClIOBHOW BEpOATHOCTBIO
U3MEHSET  BEPOSTHOCTh  HACTYIUICHHUS
Apyroro coObITUS, TO Takue COOBITHS
Ha3bIBAOTCS

3) BepostHOCTH cOOBITHS TIpH yCIOBUHM, 4TO B)  ciy4ailHbIM COOBITHEM
Apyroe  coObITHE  YyXe  IPOHU3OIILIO

Ha3bIBACTCS
4)  Pe3ynbrar 3KCIiepUMEHTa, HaOmoneHus uin [) HECOBMECTHBIMHU
ONbITa,  KOTOPBII  MpU  pealu3aluu

OIPEJICIICHHOTO KOMIUIEKCA YCJIOBUM MOXKET
MPOU30MTH, a MOXKET HE IPOU3OUTHU
Ha3bIBAETCA

[IpaBuibHBIN OTBET:
1 2 3 4
I A b B
Komnerenuu (uaaukaropsl): YK-1

3aganus  3aKpBLITOr0  THNA  HA  YCTAHOBJEHHE  NPABHJIbHOM
M0CJIeI0BATEIbHOCTH

1. Pacnonoxwute ciyyaliHble BeIWYUHBI X B TOPSAKE BO3pPACTaHUS UX
MaTEMaTUYECKOTO OKUAAHUS:

JluckpeTtHass ciy4ailHasg BenmuuMHa X 3aJaHa  3aKOHOM  PAaCHpENeNICHMs
BEPOATHOCTEM:

A)

X 0 1 2

P 0,6 0,3 0,1
B)

X 0 1 2

P 0,5 0,1 0,4
B)

X 0 1 2

P 0,1 0,1 0,8
Iy

L x [ o [ 1 [ 2 |




. P [ 07 ] 02 ] o1 |
IIpaBunbnsii otBeT: I, A, b, B
Komnerenmuu (uaaukaropsl): YK-1

2. Pacnomoxure CJIyLIaI\/JIHI)IG BeIMYUHBL X B IMOopPAAKC BO3pACTAaHUA HUX

JVCIIEPCHH:
JluckpeTHass ciydanHas BenmuuMHa X 3aJaHa  3aKOHOM  PAaCHpENeNICHMs
BEPOSITHOCTEM:
A)
X 0 1 2
P 0,6 0,3 0,1
b)
X 0 1 2
P 0,5 0,1 0,4
B)
X 0 1 2
P 0,1 0,1 0,8
)
X 0 1 2
P 0,7 0,2 0,1

[IpaBunbnsiii otBeT: B, I, A, b
Komnerennuu (naaukaropsl): YK-1

3. Pacnonoxwure caydailHble BeIMYMHBI X B TIOPSAKE BO3pACTaHUsS HX
MAaTeMaTUYECKOrO OKHUIAHUSA:

HemnpepoiBHast ciydaitHas BenuunHa X 3amaHa  (yHKIUMEH TJIOTHOCTH
pacnpenesieHus BEpOITHOCTEM:

0, ecimx < —1
A) f(x) = {1/2,ec1m —1<x<+1
0,ecnin x > +1
0, ecimx < —1
b) f(x) = {1/4,ecm/1 —1<x<+3
0,ecnn x > +3
0, eciux < —2
B) f(x) = [1/8,ecm/1 —2<x<+6
0,eciu x > +6
0, ecinx < —1
INfx)= {1/3,ec111/1 —1<x<+2
0,ecnmu x > +2
IIpaBunbubiil oTBeT: A, I, b, B
Kommnerenuuu (MHIUKATOPHI):



4. Pacnonoxure ciaydaiHble BEJIMYMHBI X B IOPSAKE BO3PACTaHMUS HX
JVCIIEPCHH:

HenpepeiBHast cnyuaitHas BenuumHa X 3a7aHa  (QyHKOHEHW IUIOTHOCTH
pacrpeneneHus BepoITHOCTEN:

0, ecinx < —1
A) f(x) =41/2,ectu —1<x<+1

0,eciu x > +1
0, ecinx < —1

B) f(x) =1{1/4,ecmu —1 < x < +3

0,ecim x > +3
0, ecinx < —2

B) f(x) =4{1/8,eciu —2 <x < +6

0,ecin x > +6
0, ecinx < —1

INf(x)=41/3,ecin —1<x < +2
0,eciu x > +2

[IpaBunbnsiii otBET: A, I, b, B

Komnerenuu (uaaukaropsl): YK-1

3ananus OTKPLITOI'0 THUIIA

3az[amm OTKPLITOI0 TUIIA HA JOIIOJTHCHHUEC

1. Hanumunte npomnyuieHHoe CI0BO (CJI0BOCOYETAHUE).
CIy4ailHOM BEJIMYMHBI Ha3bIBae€TCS €€ Hauboiee
BEPOSTHOE 3HAYCHHUE, JIJISI KOTOPOTO BEPOSTHOCTD P; HITU TUIOTHOCTH BEPOSTHOCTH f ()
JIOCTUTAET MAKCUMYMa.
[IpaBUIBHBIN OTBET: MOJIOM.
KomneTeHuuu (MHIMKATOPHI):

2. Hanummre nponyeHHoe ciI0BO (CIOBOCOYETAHUE).
CIIy4allHOW BEIWYMHBI X HA3bIBAIOT ynciio Me, Takoe,
yro P(X < Me) = P(X > Me) = 1/2.

[IpaBUIBHBIN OTBET: MEAUAHOM.

Komnerenmuu (uaaukaropsl): YK-1

BaHaHl’lﬂ OTKPLITOI0 THUIIA ¢ KPATKUM CBOﬁOI[HI)IM O0TBCTOM

1. HenpepbiBHas ciiyyaiiHas BeluuMHa X pachnpeliesicHa PaBHOMEPHO Ha
uarepBasie oT 1 no 10. KakoBa BepOSATHOCTb, YTO Cily4yailHas BEJIMYHMHA TPUMET
3HaYeHUE paBHOE 5?7 (Omeem 3anuwume 6 ude 4ucia)

[TpaBunbHbIM oTBET: 0.



Komnierenuuu (MHAMKATOPHI):

2. Kakad 101 3HAUEHUM HOPMAIBHO PACHOPEACIEHHOW T'€HEPAIbHON
COBOKYITHOCTH 3aKJII0YEHA B TpeJeiax TpeX CTaHAAPTHBIX OTKIOHEHUH OT CpeaHero?
(Omeem 3anuwiume 8 npoyeHmax)

[TpaBunbHbIM oTBET: 99,7 %.

KomniereHnuu (MHAMKATOPHI):

3.XuY —mne3aBucumel. D(X) = 5, D(Y) = 2. Mictionb3ys CBOWCTBA TUCIICPCHUH,
Havigute D (2X + 3Y) (Omeem 3anuwume 6 ude uucia)

[IpaBunbHbIi oTBET: 38.

Komnierenuuu (MHAMKATOPHI):

4. M(X) =5, M(Y) = 2. Wcrionb3yst CBOMCTBA MaTeMaTHYECKOTO OXKHIAHUS,
Haiiaute M (2X — 3Y) (Omeem 3anuwume 6 guoe yucna)

[IpaBuibHBIN OTBET: 4.

Komnerennuu (naaukaropsl): YK-1

3aaHuA OTKPBHITOrO THIIA ¢ PA3BEPHYTHIM OTBETOM

1. PemnTh 3a1aqy, MCIOIB3YsI METOABI TEOPUH BEPOSITHOCTEM:

ABTOMOOUJIb JTOJDKEH MpoexaTh IO YNHIE, Ha KOTOPOW YCTaHOBJIEHO N = 4
cBeToopa, MAOMIMX HE3aBUCUMO JIPYr OT JApyra 3eJeHbI CUrHajl B T€YEHHE t; =
1,55 MuHyT, *)enteiii — B TeueHue t, = 0,35 MUHYT, KpacHbIi — B TECUCHHUE t3 =
1,20 munyT. Tpebyetcs

1) HaiiTh 3aKOH pacHpeneneHus ClIy4yailHON BETUYMHBbI X — 4YuciIa OCTaHOBOK
aBTOMOOMJIS Ha YIIUIIC,

2) HallTH MaTeMaTUYECKOE OKUJaHUE U JUCTIEPCUIO BEJIUUUHBI X;

3) KaKOBO CpeJIHee YUCIIO OCTAaHOBOK aBTOMOOMIISI HA 3TOM ITyTH?

[IpuBecTr pacIMpeHHOE PELICHUE.

Bpewms Boimonnenus — 30 MuH.

OxunaeMblid pe3yJbTar:

1. Bpems, B TeueHHe KOTOPOro cBeTo(op pasperaeT mpoess (3eJIeHbI CBET),
paBHO

t, =t, +t3
CrnenoBarenbHO, BEPOSATHOCTh TOTO, YTO CBETO(OP MPOIYCTUT WIIU CONEPKHUT

MalirMHy, OJHA U Ta KC
t, + ts 1

p=—-"-—"-—=-—
ty+t, +t; 2
CnyuaitHas BenuumHa X  MoxeT npuHumare 3Hauenusa O0,1,2,3,4,
COOTBETCTBEHHO C BEPOATHOCTSAMHU, KOTOPhIE HaxonaTcs o hopmyie bepuynmu
4
1

P(X=0)=Cip°a* = (5) =7
7



NS

P(X=1)=Clplq® =4

N——
Il

—_

|

N

(1
2
P(X =2) =C;p?q?* = 6(1> =—
* 2/ 16
1 4
P(X =3) = 331:4(_> = —
(X =3) =Cip’q > T

—_
N——
NS
I
| ~

P(X=4) = Cip'a® = (5
3aKoH pacnpeaeaeHus CIy4ailHOM BETUYUHBI X :

X 0 1 2 3 4
p 1/16 4/16 6/16 4/16 1/16
2. MareMaTtnyecKoe O)KUJIaHUE U TUCTIEPCHS JUCKPETHOM CIIy4alHOW BETMYUHBI
a 1 4 6 4 1
M(X) =01—6+11—6+21—6+31—6+41—6=2
D(X) = M(X?) — M2(X) = 0% =+ 12— +22. 2 4 32. % 4 q2. L 5
16 16 16 16 16

=1
3. CpenHee 9rCiIo OCTaHOBOK aBTOMOOMIIS: 2.
OtBeT: Cpennee (0’KHU1a€MOE) YHUCIIO OCTAHOBOK aBTOMOOUJIS: 2.
Kputepun onieHnBaHus:
— HaxXOXKJICHUE 3aKOHA paclpeeeHUs CIIydaiiHON BeTUYUHBI X ;
— HAXOKJIEHHUE MAaTEeMAaTHYECKOTO OXKUAAHUS M TUCIICPCHUN BETUINHBI X ;
— HaXOXJICHUE CPEITHETO YKCIIa OCTAHOBOK aBTOMOOMIIS.

Komnerennuu (naaukaropsl): YK-1



3Kcneanoe 3aKJIlYeHue

[peacTaBneHHbiit KOMIUIEKT OLIEHOYHBIX MATEPUAIOB 110 auctumimute « Teopus
BEPOSTHOCTEH M MaTeMaTHyeckas CTATHCTHKa» COOTBETCTBYET TpeGoBaHUAM
®1'OC BO.

IlpeanaraeMbie  OLIEHOYHbIE MaTepHallbl aJIeKBaTHBI LENIM U 3aja4aMm
peanusallii  OCHOBHOM TpodeccHoHanbHON  06pa3oBaTebHON  TPOrPaMMBel 110
Hanpasienuto noarotoBku 43.03.01 Typusm.

Bu/bl OLIEHOYHBIX CPE/ICTB, BKJIIOYEHHBIE B MPeACTaBIeHHbIA (HOHI, OTBEYAIOT
OCHOBHBIM NpuHIMNaM popmuposanus POC.

PazpaboTanHble ¥ npeacTaBlieHHbIe JUIS IKCIEPTH3bI OLEHOYHBIE MaTEepHAaTbi
PEKOMEHYIOTCSE K MCIHONBb30BaHHIO B Tpolecce MOJArOTOBKM 0Oy4Yalomnxcs 1o
yKa3aHHOMY HalpaBIEHHMIO.

ITpencenarens y4yeOHO-METOAMYECKOW KOMUCCHH
WHCTUTYTA KOMITBIOTEPHBIX CHCTEM H
MHQOPMAILIHOHHBIX TEXHOJIOTHH Bertposa H. H.



JIMer wamenenui u jonoanenni

No
n/n

Buasl fononHenui u
W3IMEHCHUM

Jlata u HoMep npoTokosia
3aceianus Kaepe
(xadenp). Ha kotopoM 6bUTH
paccMOTpeHbl M 07106peHBI
W3MEHEHHUS H JIOTIONTHEHHA

[Toaruce
(¢ pacumppoBko#)
3aBejIyromero kabeapoi
(3aBemyrommux kapeapamn)

1
JIOTIOTHEH KOMIIIEKTOM
OIICHOYHBIX MaTepHaIOB

ITPOTOKOJT 3aceIaHus
Kadyeipbl IpHKIAHOM
marematuku No £

oT /O/ Ner/ ,2,®Ch

B.B. Mansiit
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