Tema: BepoATHOCTb U CTaTUCTUKA ET3 Mpogusb

Aucnepcua n ctaHgapTHOE OTK/IOHEHUE

= [Ipumepsbi

0 1
Nel.  CnyvaltHas BenmumHa Z pacnpezieneHa no 3aKoHy .
0,7 0,3
Haraurte amMcnepcumio ciyyamHon BeIMYnHbl Z .
. .. 1 3 5
Ne2.  Hamgute aucnepcuio cayyaiHol BeanumnHbl X , €CIu U3BECTHO ee pacnpeaeneHme: X = .
0,10,8 0,1
0 1
Ne3. ChyvarHas BesmumHa Z pacnpejeneHa no 3akoHy | 3 2
5 5
Haraute avMcnepcumio ciyvyamHon BeIMUMHbL Z .
Nod 123
4.
Hanamre amMcnepcmio cnyvalHor BeNMUmMHbl X , eC/I U3BECTHO ee pacnpejenenme: X = 2 1 2
555
Ne5.  BbluMcauTe CTaHAAPTHOE OTK/IOHEHME CayYanHOM BeandMHbl Y , KoTopas NoAdYMHAETCA pacrnpeaeneHmio
0 3
05 05)
Ne6.  BbluMC/MTE CTAaHAAPTHOE OTKJIOHEHME CyYaHOM BeandmHbl Y , KoTopas NoAYMHAETCA pacrnpeesneHmio
0 4
0,9 01)
N7 . L. . 1 2 3
®/- HaiauTe cTaHAApPTHOE OTK/IOHEHUE C/lyYaMHOM BEIMYMHDI, MMEIOLLEN pacnpeaeneHme .
0,3 01 0,6
Ne8.  Mpo cayualinyio BenmumHy X M3BecTHO, uTo E(X)=4wu D(X ) =10. HanguTe oLeHKY BEPOATHOCTH
cobbiTna « X <—1 uam X >9», koTopylo faeT HepaBeHCTBO YebbIléBa.
Ne9.

Mpo cnyuaitHyo BemmumHy X mssectHo, yto E(X)=4 u D(X ) =10. Hargute HMXHIOW OLEHKY

BepoATHoCTH cobbiTha « 0 < X <8 », KoTopyto AaeT HepaBeHCTBO YebbilwéBa.



Ne10.  M3BECTHO, YTO CpeaHMIM AMAMETP NOALMIHUKA paBeH 24 MM, a CTaHZAPTHOE OTK/IOHEHUE OT CpeaHero
AnvameTtpa paBHo 0,4 MMm. Mpu NnomoLuy HepaBeHCTBa YebbiléBa OLEeHNTE BEPOATHOCTb COBBLITUA «auaMeTp
CJTlyYaMHO BbIGPAHHOIO MOJALIMIMHMKA OT/IMYAETCA OT cpeaHero 6osiee Yyem Ha 0,8 Mm».

Ne11.  CTopoHa KBaJpaTHOWM KepaMMYecKoM NIUTKKU paBHa 30 CM, a CTaHZApTHOE OTKAOHeHMe paBHo 0,6 Mm. Mpu
NOMOLLY HepaBeHCTBa Ye6bIlEBA HAMAUTE BEPXHIO OLEHKY BEPOSATHOCTM COBbITMUS «CTOPOHA CY4YaiHO
BbIGPAHHOM KEpaMMYECKOM MJIMTKKU OT/IMYAETCA OT cpeaHero 6osee Yem Ha 0,75 MM».

Ne12.  CnydarHas BbiGOpKa M3 HEKOTOPOM reHepasibHOM COBOKYMHOCTU COAEPIKMUT NATb 3HAYEHWM:
1,4 1,2 1,3 1,4 n 1,2.
Mo 3ToM BbIGOPKE HAMAMTE HECMELLEHHYIO OLEHKY AMCNEPCHMU FreHepasibHOM COBOKYMHOCTH.

Ne13.  C nomolLblo BbIGOPOYHOrO MCCNEA0BaHMA M3YYaloT LIeHbl HA KapTbl MaMATH onpeaenieHHon moaenu. Mo
JaHHbIM M3 OIMHHAALATM HE3ABMCMMbIX MarasmMHoOB NoJslydeHa ciaeayoLlas Bbi6opKa:
520, 420, 440, 500, 520, 560, 520, 520, 560, 580 wu 580 py6nen.
Mo 3ToM BbIGOPKE CAENAMTE HECMELLLEHHYIO OLIEHKY AMCNEPCHMU LIeH Ha 3TY MOAE b KapThbl.

Ne14.  Tpu BbIGOPOYHOM 06CEA0BaHUM KuTeneln ropoda A. 12 us 24 pecnoHAeHTOB OTBETUIM «HeT» Ha Bonpoc,
MOHPaBMJICA /1M UM HOBbIM TOProBbIi LEeHTp. HaauTe MHTepBasibHYI0 OLEHKY A0JIM FOPOKaH, KOTOPbIM
TOProBbIl LIEHTP HE MOHPaBMJICA, MOJIb3YACh NPABUJIOM «4acToTa MJC-MMHYC OAHO CTaHAApTHoe
OTK/IOHEHWE». B OTBETE 3anULIMTE BEPXHIOK FPaHULYy JOBEPUTENbHOIO MHTepBana. OTBET OKpyramTe Ao
AecATbIX.

Ne15. Mpu BbIGOPOYHOM 06CNEA0BAHUM KIMEHTOB CETM aBTO3aMNpaBOYHbIX CTaHUMM «OroHek» 12 13 36
CJyYaMHbIX peCroHAEHTOB OTBETUNM «HeT» Ha BONpoc, ecTb /I Y HMX 60HYCHas KapTa ceTu. Halaute
MHTEpPBa/IbHYIO OLIEHKY 101 K/IMEHTOB, HE MMEIOLLMX 6OHYCHOM KapTbl, NO/Ib3YACh MPaBM/IOM «4acToTa
NJC-MUMHYC Ba CTAHAAPTHbIX OTK/IOHEHUA». B 0TBETE 3anUwMTE ASIMHY JOBEPUTENBHOIO MHTEpPBaa.
OTBET OKpYr/MTe A0 AEeCATbIX.
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» PeweHue (npumepsbl)

0 1
Nel.  CnyuaiiHas BennumHa Z pacnpegesneHa no 3aKOoHy (0 2 0 3}.

Hanaurte gucnepcuio cay4vanHon BenUmnHbl Z .

3HayeHums cnyqaﬁHoﬁ O 1 Martematuyeckoe OXnjaHune cnyqaﬁHoﬁ Be/IMYUHDbI
BeMYMHbI Z Z:
BepostHocTb P 0,7 |03 E(Z)=0-0,7+1.0,3=0,3

3Ha4veHms
OTK/JIOHEHUA Z oT ee

maTtemaTU4ecKoro 0-0,3=-0,3 | 1-0,3=0,7
OXMAaHUA:
(z-£(2)
3HayeHus KBajpara
OTK/IOHeHMA Z oT ee Ancnepcua cnyyvaiHoi BeNMUmHbl Z :

oxanns (-0,3)°=0,09 | 0,7°=0,49 | D(z)= E(Z-E(2)) =0,09-0,7+0,49-0,3=

OXHMAaHNA:

(z-E(2)) =0,063+0,147 =0,21

BeposTHocTb P 0,7 0,3 Omsem: 0,21.

Ne2.  Hamgute gucnepcmio ciy4yaliHoM BemumHbl X , €C/IM M3BECTHO ee pacnpegesieHne
1 3 5
X = .
0,108 0,1

3Ha4yeHua ciyYamHoM 1 3 5 MaTemaTmyecKkoe oxmaaHue cay4anHoM BeMUMHbI
BE/IMYMHBI X X:

BeposatHocTb P ‘ 0,1 ‘ 0,8 ‘ 0,1 ‘ E(X)=1~0,1+3~.0,8+5'0,1:3

3Ha4YeHMA OTKJIOHEHMS
X oTee

MaTeMaTUYECKOro 1-3=—2 | 3-3-0 | 5-3=2
OXKMAAHMA:

(X-E(X))
3HaueHus KBajparta Jucnepcua cnydqanHon BeamumHbl X :

oTKNoHeHnA X oT ee 2
MaTeMaTU|ecKoro (_2)2 4| 02-0 2 _4 D(X)= E(X —-E(X )) =
OXMAQHNA: , =4.0,1+0-0,8+4-0,1=
(X -E(X)) ~0,4+0,4=0,8

BeposatHoctb P 0,1 0,8 0,1

Omsem: 0,8.
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0 1
Ne3. ChyualiHas BesMumHa Z pacnpejeneHa no 3aKoHy |3 2
5 5
Hanaurte gucnepcuio cay4vanHon BenUmnHbl Z .
3HauYeHMs cyYanHoM 0 1 MaTemMaTtmyeckoe oxmaaHue ciyHanHon BenUmHbl Z :
BE/IMYMHbI Z 3.2 2 _, 4
3HayeHus KBagpaTa E(Z)=0-=+1-===, E (Z):z_'
C/lyHalHOM BENNYMHDI 0 1 5 SIS 5
72 MaTemaTHyecKoe OXKMAaHME CIyYaitHOM BeaMYMHbI Z 2 :
3 2 2
E(Z°)=0-2+1-===
3 2 5 5 5
BeposaTHocTb P = il Aucnepcua cnyvarHon BenndmHbl Z :
5 5 2 4 6
D(Z)=E(Z2%)-E*(Z)==——=—=0,24
( ) ( ) ( ) 5 25 25

Omsem: 0,24.

123

Ne4.
Hangute gucnepcumio ciyvyanHoM BeunHbl X , €C/IM M3BeCTHO ee pacnpegenenne: X =| 2 1 2

555
3HayeHus ciyYalHOM MaTemaTmyecKkoe oxuaaHue cayHanHom BeamumHbl X
BE/IMUYMHBbI X 1 2 3

2 1 2 5
3HaueHMs KBaapaTa E(X)=1~g+2~g+3~g=2, E*(X)=4.
C/Ty4alHOM BENIUYMHDI 1 4 9 ,
X 2 MaTtemaTmyecKoe oxmaaHue CaydHamHoM BesmumnHbl X
2 1 2
E(X?)=1-2+4-2+9-2=4,8
1 2 5 5 5
BepostHocTb P - g g Ancnepcua cnyvarHoM BennumHbl X @
D(X)=E(X*)-E’(X)=4,8-4=08
Omsem: 0,8.
Ne5.  BbluMcauTe cTaHZApPTHOE OTK/IOHEHME C/lyYalnHOM BennumHbl Y , KOoTopas noguuHaeTcA
0 3
acnpegeneHuio .
pachp 0,5 0,5
3HayeHusa cay4vanHoM 0 3 MaTemaTmyeckoe oxmaaHue cayvamHom BesmumHbl Y :
Be/IYMHbI Y E(Y):0-0,5+3-O,5=L5; EZ(Y):2,25.
3HayeHus KBagpara )
CAyMaiHOM BeMumHE! Y 2 0 9 MaTtemMaTtmnyeckoe oxuaaHue CayvamHom senmymHbl Y < :
E(Y?)=0-0,5+9-05=4,5
BeposTHocTb P 0,5 0,5
v o 2 2
Jucnepcusa cnyyvanHon seamndmubl Y ¢ D (Y ) =E (Y )— E (Y ) =4,5-2,25=2,25
CTaH4apTHOE OTKJ/IOHEHME C/TyYaMHOM BeMYMHbl Y @ O = \/D(Y) = \/2, 25=15. Omsem: 1,5.
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Ne6.  BbluMcCaMTe CTaHAAPTHOE OTKJIOHEHME C/1yYalHOM BenumHbl Y , KOTopas noguuHAeTcA

0 4
pacnpegeneHuo 09 01)

3HayeHuMa cilyYalHOM
BeMUMHbI Y
3HayeHus KBagpara

MaTteMaTmyecKoe oxmaaHue caydamHoM BesnumnHbl Y :
E(Y):O-O,9+4-O,1:O,4; EZ(Y):O,16 .
0 16 MaTemaT1yecKoe OXKMAaHME CyyaitHoM BearumHbl Y 2 ;

E(Yz):0~0,9+16~0,1=1,6

0 4

CyyaitHol BeamunHbl Y

BeposTtHocTh P 0,9 0,1

Ancnepcua cnyvaiinoit sennaniel Y+ D(Y)=E(Y?)-E?*(Y)=16-0,16=1,44

CTaHAapTHOE OTK/IOHEHME CaydHamHoM BeandmHbl Y @ o = ,\/D(Y) =4144=12. Omsem: 1,2.

Ne7.  Hampaute cTanfapTHOe OTK/IOHEHME C/IyHalfHOM BE/IMYMHBI, MMEIOLLEN pacnpeaeneHme
1 2 3
0,30106)

3HauyeHua MaTtemaTtnueckoe oxuaaHue cnyyvamHon BeaMUMHbL X
Cly4anHon 1 2 3 | E(X)=1-0,3+2-0,1+3-0,6=2,3 E?(X)=2,3=5,29
Be/MYMHbI X

3HayeHuA KBagpara

c/lyYaHoM 1 4 9 MaTemaTUyeCcKoe OXMAAHME CyYaiHON BeAMUMHbI X 2
BeamumHbl X 2 E(X?)=1:0,3+4-0,1+9-0,6 =6,1
BeposatHoctb P 0,3 0,1 0,6

Jncnepeumsa cnydarHom BennumnHbl X : D(X ) = E(X 2)— E? (X ) =6,1-5,29=0,81.

CTaHAapTHOE OTKJ/IOHEHME C/TyYalHOM BeNnUMHbl X @ O =, / D(Y) =,0,81=0,9. Omsem: 0,9.

Ne8.  npo cnyuaitnyio Benmumny X wmseectHo, uto EX =4 u DX =10. Haigute oueHKy BepoATHOCTH
cobbitna « X < —1 uam X >9», koTopylo faeT HepaBeHcTBO YebbiwéBa.

MaTemaTmyeckoe oxmaaHue CaydYamHoM BEMYMHDI -
E(X)=4, ancnepcus - D(X ) =10.
BepoATHOCTb TOro, YTO OTKJ/IOHEHME 3HAYEHUA
C/ly4arHOM BeNMYMHBI X OT ee MaTeMaTM4YecKoro 1 9

c=4—(-1)|=19—4/ =5

Sa ¥

OXMAAHWUSA Mo abCOJIIOTHOM BEJIMYMHE 60MbLIe E(X)=4
D(X D(X
MONIOXKMUTENBHOMO YMCNa & , He 6osblue, Yem (2 ) » @ UMEHHO, P(|X - E(X )| = 5) < (52 ) .
&

10 10 40
OueHKa BepoATHOCTM cobbiTha « X < —1 mam X >9» pasHa P(|X - 4| > 5) <—=—=—=0,

5 25 100

Omsem: 0,4.
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Ne9.  mpo cnyvaiiHyio Beamunny X mssecTHo, uto E(X)=4mn D(X ) =10. HaltanTe HUXKHIO OLLEHKY

BepoAaTHOCTU cobbiTHa « 0 < X <8», koTopylo aaeT HepaBeHCTBO YebblwéBa.

MaTeMaTtuyeckoe oxmaaHue c/ly4anHOM BEMYMHDI -
E(X)=4, ancnepcus - D(X)le. e=[4—0|=|8—4|=4

BepoATHOCTb TOrO, YTO OTK/IOHEHME 3HAYEHMS
CNly4alHOM BeNMUYMHBI X OT ee MaTeMaTUYEeCKoro
0XMAaHMA No abCONOTHONM BEMYMHE MEHbLLE 0 S

) o X

MOJIOKMUTE/IBHOTO YMC/IA & , HE MEHbLLE, YEM BX)=4
D(X) D(X)
1- , anumerHo, P(|IX —E(X)|<eg)=1- .
g (x-E(0]<e)21-20
OueHKa BepoaTHoCTH cobbiThs « 0 < X < 8» pasHa P(|X —4| < 4) > 1—2 = 1—E = 6 = 3 =0,375.
4 16 16 8
Omsem: 0,375.

Ne10. M3BecTHO, YTO cpefHMIM AMAMETP NOALWMMHMKA paBeH 24 MM, a CTaHAAPTHOE OTKJ/IOHEHUe OT
cpepHero guameTpa paBHo 0,4 mm. Mpu nomowm HepaBeHcTBa Ye6biWwéBa oLeHUTE BEPOATHOCTb

co6bITHA «aAnamMeTp cnyqaﬁHo Bbl6paHHOrO nogwunHMKa oT/in4aeTcAa oT cpeaHero 6osiee yeM Ha 0,8
MM>»,

CpeaHuit AvameTp noawmnHmka - E (X ) =24, craHaapTHoe oTKIOHeHMe oT cpeaHero avametpa - 0 =0,4 ,
AMaMeTp C/lyYalHO BbIGPAHHOIO NOAWMIHMKA (CAYYaiHOM BeMUMHBI X ) OT/IMHYaeTca OT CpefHero 6osiee Yem Ha
2
£ =0,8. Toraa no HepaseHcTBy Yebbiwesa P (‘X -E ( X )‘ > 8) <— nonyynm, 4To
£

2
P(|X —24]>0,8)< 8’;12 =0,25.

Omsem: 0,25.

Ne11. CTopoHa KBagpaTHOM KepaMM4eCKOM MAMTKKU paBHa 30 cM, a cTaHAapTHOe OTK/IOHeHMe paBHo 0,6
MM. Mpu noMolum HepaBeHcTBa YebbllEBa HAaMAUTE BEPXHIOW OLEHKY BEepPOATHOCTHU CO6bITUA

«CTOPOHa CJIy4aMHO BbIGBpaHHOM KepaMMUYeCKoM NJNMTKU OTMYaeTcAa oT cpegHero 6o/iee YyeM Ha
0,75 MM».

CTopoHa KBaZipaTHOM KEPaMMUYECKOM MUTKM - E(X ) =30, craHaaptHoe otknoHeHue - o =0,6, ctopoHa
CNly4alHO BbIGPaHHOM KepaMMUeCKOM MIMTKK (CNyYariHOM BeAMUMHBE X ) OTIMYAEeTCs OT cpeaHero 6o/iee Yem Ha
o
£=0,75. Torga no HepaBeHcTBY YebbileBa P(‘X — E(X )‘ > 5) <— nonyuum, 4to
£

2 2 2 2
P(|X —30/>0,75) < 00'7652 = [gj :Gj = (%} =0,8°=0,64. Omsem: 0,64.

Ne12. Chay4aiiHaA BbIGOpPKa U3 HEKOTOPOM FreHepasibHOM COBOKYMHOCTH COAEPXKUT NATb 3HAYEHUI:
1,4 1,2 1,3 1,4 u 1,2.

Mo 3ToM BbIGOPKE HaMAMUTE HECMELLEHHYIO OLEeHKY AUCNEePCUM FreHepasibHOM COBOKYMHOCTH.

14+1,2+1,3+1,4+12

CpeaHee 3HauyeHue Bbl6opkn E = =13.

5

Ancnepcura BbIGOPKU - cpeaHee 3HaYEHUE KBaZpaTa OTKJIOHEHWMS 3HAYEHUM COBOKYMHOCTU OT CPEAHEr0 3HAaUYEHMS
(L4-13) +(12-1,3)" +(1,3-13)" +(1,4-13)" +(L2-13)" 4
5 500

HecMelyeHHas oueHKa reHepaanoﬁ COBOKYINMHOCTHU D =" =

Hecm. 6b10.
n-1

BbIGOPKM =

6vih.

-i:0,0l. Omsem: 0,01.
500

o
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Ne13. C nomouiblo BbIGOPOYHOro UCCeA0BaHMA U3YYalOT LieHbl Ha KapTbl NaMATU onpegesieHHOM Moae .
Mo paHHbIM M3 OJMHHAALATH HE3AaBUCMMbIX MarasMHOB MoJly4yeHa caegytowas Bbi6bopKa:
520, 420, 440, 500, 520, 560, 520, 520, 560, 580 u 580 py6nen.
Mo 3ToM BbIGOpKe cAenanTe HeCMELLEHHYIO OL,EeHKY AMCMEePCHMU LIeH Ha 3Ty MoAe b KapThbl.

O6bem Bbi6opkn N=11. CpegHee apudMeTHYECKOE BCEX BapMaHT - CpeaHee 3HauyeHUe BbIGOPKM
420+ 440+500+4-520+2-560+2-580 5720

E-— = =520.
11 11
YnopagoyeHHas 420 440 500 520 560 580
BbIGOpKa
YactoTa 1 1 1 4 2 2
BapuaHTbl
OTK/IOHEHHWe
BapMaHT OT 100 80 20 0 40 60
cpejHero
Keaapat 10000 6400 400 0 1600 3600
OTKJIOHEHMA

10000 +6400+400+2-1600+2-3600 27200
11 11

n 11 . @ =2720. Omsem: 2720.

_.Dsmﬁ =T~
n-1 10 11

Auvcnepeuna D =

HecmelyeHHasa oueHKa aMcnepcum DHem =

Ne14. Tpu BbIGOPOYHOM 06CNEA0BaHMM KuTeNel ropoga A. 12 us 24 pecnoHAeHToB oTBeTUAMU «HeT» Ha
BOMNPOC, MOHPABMJICA JIM UM HOBbIM TOProBbli LeHTp. HalanTe MHTepBa/ibHY0 OLEHKY A0aM
ropo’kaH, KOTOpbIM TOProBbii LLeHTP He MOHPAaBMUJICA, NOJIb3YACb MPABU/IOM «4acTOTa MJIOC-MUHYC
OJHO CTaHAapTHOe OTK/IOHeHUe» . B oTBeTe 3anuwmnTe BEpXHIO rpaHULy AOBEPUTE/IbHOIO
mMHTepBana. OTBeT OKpyrauTe A0 AeCATbIX.

12
06bem BbiGopkn N =24, Bbi6opouHas gona @ = — =0,5, umucno cranaaptHoro oTknoHenna t =1.

1_
JoBepuTenbHbii MHTepBan: @ —t - 1’ < p<w+t- ﬂ/
05 (1-0,5) (1- 05
<p<0,5+1.

0,5— 05 _ 05+—
2./6 P= 2./6
0,5 1

BepxHas rpaHuua goseputenbHoro uHtepsana: 0,5+ —=~0,5+——~0,6.
26 4.2,5

Omsem: 0,6.

Ne15. [pu BbIGOPOYHOM 06CAEA0BAHMM KIMEHTOB CETH aBTO3aNpPaBO4YHbIX CTAaHUMM «OroHek» 12 us 36
C/IyYalHbIX pecrnoHAeHTOB OTBEeTMIM «HeT» Ha BOMpocC, ecTb /1M y HUX GOHYCHAs KapTa ceTu.
HalguTe MHTEpBa/ibHY0 OLEHKY A0JIM K/IMEHTOB, He MMeloWMX 6OHYCHOM KapTbl, NOJIb3yACb
nNpaBMJIOM «4acToOTa MJIOC-MMHYC ABa CTaHAAPTHbIX OTK/JIOHEHMA». B oTBeTe 3anMwmTe ANMHY
AoBepUTeNIbHOro MHTepeana. OTBeT OKpyr/imMTe A0 AECATbIX.

12 1
O6bem Bbi6opkr N =36, BoiGopoyHas gona @ = 36 = 3 , YACNO CTaHAAPTHOro oTkNoHeHusa t =2,
. o(1-w) o(1-o)
JoBeputenbHbitt uHTepBan: @ —t-,|—=<p<w+t-,|———=.
n n
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Omsem: 0,3.
3 9

V2 [1 ﬁ}=&z0 3.

J/vHa oBepuTe/IbHOTrO MHTEpBasa: 3 +—— 3

9
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Tecm

Net.

0 2
0,8 0,2

CnyyaiHas BesiMuMHa Z pacnpejesieHa no 3aKoHy

Hanaute amMcnepcuio ciyyamHom BeimdmHbl Z .

1 3 5
Ne2.  Haigute amcnepcuio cnyyaitHom BenmumnHbl X , eCam M3BECTHO ee pacnpegenenune: X =
0,3 0,4 0,3
Ne3.  BbluMC/MTe CTaHAAPTHOE OTK/IOHEHWE C/IyYalHOM BeMUYMHBI Y , KOTOpas NoAYMHAETCA pacnpesenieHuIo
0 3
0,2 0,8
Ned.  BbluMCMTE CTaHAAPTHOE OTK/IOHEHWE C/IyYalHOM BeMUMHbl Y , KOTOpas NoAYMHAETCA pacnpenenieHuto
0 4
0,8 0,2
. L. . 1 3 4
Ne5.  Haiaute cTaHAapTHOE OTKIOHEHME CNYYalHOM BEMUMHBI, UMEIoLLeH pacnpeaeneHme 0.2 0.7 011"
) i) )

Ne6.  mpo cyyaittyio BenmumHy X umssectHo, uto EX =4 u DX =10. Haiigute oueHKy BEPOSTHOCTH COBBITUS

<«

X <0 wm X >8», KoTopyto AaeT HepaBeHCTBO YebbiléBa.

Ne7.  M3BecTHo, YTO CpeaHMIi AMAMETP MOALIMMHUKA paBeH 15 MM, a CTaHAapTHOE OTKJIOHEHUE OT CPeAHEero
AvameTpa paBHo 0,2 MM. Mpu nomMowm HepaBeHCTBa YebbIWEBA OLEHUTE BEPOATHOCTb COBLITUS «AMAMETP

C

nyqaﬁHo Bbl6paHHOFO noALlnNHUKa OT/IM4aeTCA OT CpeaHero 6onee 4yem Ha 0,5 MM~

Ne8. M3BeCcTHO, YTO CpeaHAA Macca YNakoBKWU HanosHUTENA ANna urpywek pasHa 500 r, a ctaHgapTHoe
OTKJ/IOHEHUWE OT cpefHei Macchl paBHO 40 r. MNpy NOMOLM HepaBEHCTBA Ye6bIWERA OLEHUTE BEPOATHOCTb

C
r

06bITHA «Macca HaNoJIHUTENS B C/ly4alHO BbIGpaHHOM YNMaKoBKe OT/IMYAeTCA OT cpeaHen 6o/iee YeM Ha 75
», OTBET OKPYrAuTe A0 ThICAYHbIX.

CnyyaiiHas BbI6OpKa M3 HEKOTOPOM reHepasibHOM COBOKYMHOCTU COAEPKMT NATb 3HAYEHUM:
22, 20, 22, 20, 23, 24, 22, 24 v 21.
Mo 3ToM BbIGOPKE HAMAMTE HECMELLEHHYIO OLEHKY AMCNEPCUM FTeHepasibHOM COBOKYMHOCTM.

Ne10.

C NoMmolLLLbio BbIGOPOYHOIO MCCNEA0BAHMA M3YYalOT LieHbl HA KapTbl MAaMATU onpeaeneHHon moaenu. Mo
[aHHbIM M3 OAMHHAALATM HE3ABMCHMbIX MarasMHOB MoJlyYeHa Ciefytowas BbIbopKa:

690, 750, 710, 770, 810, 850, 690, 850, 850, 850 u 870 py6neM.

Mo 3ToM BbIGOPKE CAeNalTe HECMELLLEHHYHO OLIEHKY AMCMNEPCHM LIEH Ha 3Ty MOAE/b KapThbl.

Ne11.

Mpy BbIGOPOYHOM 06C1€40BAHMM KJMEHTOB CETM aBTO3anpaBOYHbIX CTaHUMM «OroHek» 24 u3 36
C/lyYarHbIX pecrioHAEHTOB 0TBETUM «/la» Ha BONPOC, eCTb JIM Yy HUX GOHYCHas KapTa ceTu. Haklaute
WHTEPBaJIbHYI0 OLEHKY 10/ KJIMEHTOB, MMEILLMX 6OHYCHOM KapTbl, NOJIb3yACb NPaBMJ/IOM «4acToTa MJitoC-
MMHYC 2 CTaHAApTHbIX OTK/NIOHEHUA». B 0TBETE 3anuwMTe BEPXHIOI FpaHuULy JOBEPUTENIbHOIO MHTEpBasa.

MatemaTnkaOHNaMH
BALL OHJIAMH YYMTEb MATEMATHEM
www.mathcourse.ru
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Ne1 Ne2 Ne3 Ne4 Ne5 Ne6 Ne7 Ne8 Ne9 Ne10 Ne11
0,64 2.4 1,2 1,6 0,9 0,625 0,16 0,284 2,25 4960 0,8
» PeweHue (mecm)
. 0 2
Nel.  CnyuvarHas BenmunHa Z pacnpepaeneHa no 3aKoHy .
0,8 0,2
Haingute gucnepcuio cayyamHoM BennumHbl Z .
3Ha4YeHMn cilyYamHoM 0 9 MaTteMaTmyecKoe oxmaaHue caydamHoM BeanumnHbl Z :
BEAMUMHbI Z E(Z)=0-0,8+2.0,2=0,4; E*(Z)=0,16.
3HayeHus KBagpara )
C/IyHaMHOM BEJIMYMHDI 0 4 MaTeMaTtnyeckoe oXuaaHue CnyvamHon BenmymHbl Z° :
z? E(2%)=0-0,8+4-0,2=0,8
B P 0.8 0.2 Aucnepcua cnyyarHon BeamndmHbl Z :
€poATHOCTb , ,
g D(Z)=E(z*)-E*(Z2)=0,8-0,16=0,64
Omsem: 0,64.

Hanaurte gucnepcuio ciy4yamHoM BeiMUuHbl X , eC/IU U3BECTHO ee pacnpejesieHue:

Ne2. (1 3 5)
X = .
3

0,3 0,4 0,

3Ha4yeHua ciyYamHoM

BeIMYMHbI X 1 3 5
3HaueHus KBagpaTa

Cly4alHOM BEIMYMHDI 1 9 25
X 2

BeposatHocts P 0,3 0,4 0,3

JMcnepcus ciyyaiHoM BeMumHbl X : D(X):E(Xz)—EZ(X):1L4—9:2,4.

MaTeMaTtmnyeckoe oxuaaHMe CayvamHon BenmnUmHbl X

E(X)=1.0,3+3.0,4+5.0,3=3 E*(X)=3"=9

- - 2
MateMaTuyeckoe oxxmaaHue CcNyYanHOU BE€JIMYUHDI X

E(Xz):1-0,3+9-O,4+25-O,3:11,4

Omsem: 2,4.

Ne3.  BbluMcauTe CTaHZAPTHOE OTK/IOHEHME CJly4YalHOM BennumHbl Y , KoTopas noguyuHaeTcA

pacnpegeneHuo

3Ha4yeHua ciyYamHoM

0

0,2 08

3}

BeMYMHbI Y 0 3
3HayeHua KBagpaTta

- 2 0 9
cayyamHoMn BenmumHbl Y
BeposatHocts P 0,2 0,8

Jvicnepcna cnyyaittol sennumibl Y @ D(Y ) = E(Y 2)— E? (Y)=7,2-576=144

CTaH4apTHOE OTKJ/IOHEHME C/TyYaMHOM BeMYMHbl Y @ O = D(Y) =.1,44=12.

MatemaTnkaOHNaMH
BALL OHJIAMH YYMTEb MATEMATHEM
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MaTemaTmyeckoe oxmaaHue cayvarHom BesmdmHbl Y :
E(Y)=0-0,2+3:0,8=2,4; E*(Y)=5,76.
MaTemaT1yecKoe OXKMAaHME CyYaitHOM BeaMumHbI Y 2 :

E(YZ):O-O,2+9-O,8:7,2

Omsem: 1,2.
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Ne4.  BbluMcCaMTe CTaHAAPTHOE OTKJIOHEHME C/lyYalHOM BesnuuHbl Y , KOTopas nogunHAeTcA

0 4
pacnpegeneHuo 08 02

3HayeHuMa cilyYalHOM
BeMUMHbI Y
3HayeHus KBagpara

MaTteMaTmyecKoe oxmaaHue caydamHoM BesnumnHbl Y :
E(Y):O-O,8+4-O,2:O,8; EZ(Y):O,64 .
0 16 MaTemaT1yecKoe OXKMAaHME CyyaitHoM BearumHbl Y 2 ;

E(Y2)=O-O,8+16~O,2:3,2

0 4

CyyaitHol BeamunHbl Y

BeposTtHocTh P 0,8 0,2

Ancnepcua cnyuaiinoit sennaniel Y+ D(Y)=E(Y?)-E?*(Y)=3,2-0,64=2,56

CTaHAapTHOE OTK/IOHEHME CayYanHoM BeandmHbl Y @ o = \/D(Y) = \/2,56 =16. Omsem: 1,6.

Ne5.  Hampute cTanpapTHOe OTKIOHEHME ClyHaltHOM BE/IMYMHBI, MMEIOLLEN pacnpeaeneHme
1 3 4
0,207 01)

3HauyeHua MaTtemaTtnueckoe oxunaaHue cnyyvamHon BeaMUMHbl X
Cly4anHon 1 3 4 | E(X)=1.0,2+3-0,7+4-01=2,7; E*(X)=2,7"=7,29
Be/MYMHbI X

3HayeHuA KBagpara

CAyyaiiHoM 1 9 16 MaTemaTHyecKoe OKMAaHME CIyYaitHOM BEAMYMHbI X 2
BeMuMHbl X 2 E(X?)=1:0,2+9-0,7+16-0,1=8,1
BeposatHoctb P 0,2 0,7 0,1

Jncnepeumsa cnydarHom BennumnHbl X : D(X ) = E(X 2)— E? (X ) =8,1-7,29=0,81.

CTaHAapTHOE OTKJ/IOHEHME C/TyYalHOM BeNnUMHbl X @ O =, / D(Y) =,0,81=0,9. Omsem: 0,9.
Ne6.

Mpo cnyyaiHyto BeanumHy X M3BECTHO, YTO E(X ) =4 u D(X ) =10. Haigute oueHky

BepoATHOCTM cobbiTUa « X <0 uan X >8», koTopylo gaeT HepaBeHCTBO YebbiwéBa.

MaTemaTu4yeckoe oxmaaHue C}'Iy‘-lal\;iHOl\;i Be€JINYMHDI -

g ] =B}l
E(X)=4, ancnepcus - D(X)le.
BepoATHOCTb TOr0, YTO OTK/IOHEHME 3HaYEHMS
C/ly4aliHOM BeMUMHBI X OT ee MaTeMaTMyecKoro 0 3 %
OXMAAHUA N0 aBCOJIIOTHOM BE/IMYMHE 6ObLIe E(X)=4 ‘

D(X D(X
MNONOKMTENBHOIO YMCNA & , HE GOJbLIE, YeM (2 ) , @ UMEHHO, P(|X -E(X )| > 8) < (2 ) .

£ &

Ouenka BeposaTHocTM cobbiTha « X <0 mam X >8» pasHa P (|X - 4| > 4) < i—? = % =0,625. Omsem: 0,625.

MatemaTnkaOHNaMH
BALL OHJIAMH YYMTEb MATEMATHEM
www.mathcourse.ru
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Ne7. WU3BeCTHO, YTO CpefHMIM AUMAaMeTp NOALWMMHMKA paBeH 15 MM, a CTaHAAPTHOE OTKJIOHEHWE OT CpeaHero
AnameTpa paBHo 0,2 mm. lMpu nomowm HepaBeHcTBa YebbiwEBa OL,EHUTE BEPOATHOCTb COGLITHSA
«AMaAMeTp CJly4YalHO BbI6GPAHHOI0 NOALWMMHUKA OT/IMHAETCA OT cpeaHero 6onee Yyem Ha 0,5 Mm».

CpeAHWI AMameTp NOALMMIHMKA - E(X ) =15, cranpapTHOe oTKNOHEHUWe OT cpeaHero aMameTpa - o =0,2,
AMAMETP C/lyHalHO BbIGPAHHOIO NOAWMIHMKA (CAYYaMHOM BEMUMHBI X ) OT/IMYaeTca OT CpeHero 6osiee Yem Ha

2
£=0,5. Toraa no HepaBeHcTBy Yebbiwesa P (‘X - E(X )‘ > 5) < 6—2 MONYYMM, YTO
£
22

P(|X -15/>0,5)< 57 =0.16.

o

Omsem: 0,16.

o

Ne8. WU3BecTHO, YTO CpeAHAA Macca YNaKoOBKM HaMnoJIHUTENA ANA urpyleKk pasHa 500 r, a ctaHaapTHoe
OTKJIOHEHME OT CpeaHeN Macchl paBHO 40 r. Npu nomolm HepaBeHcTBa YebbilWwéBa oLeHuTe
BEPOATHOCTb COGLITMA «Macca HamnoJIHUTeNA B C/lyYalHO BbIGpaHHOM YMAKOBKe OT/IM4aeTCcA oT
cpegHen 6onee YeM Ha 75 r». OTBET OKpYIr/IMTe A0 TbICAYHbIX.

CpeaHsas Macca ynakosku - E ( X ) =500, crangaptHoe oTknoHeHWe oT cpeaHel Macchl - o =40, macca
HaMoMHUTENA B C/IyYalHO BbIGPAHHOM yNaKoBKe (CNy4YaliHOM BeNMumMHbl X ) OT/IM4YaeTcsa oT cpeHel Macchl

2
o

yNaKkoBKM 6oiee yem Ha & = /5. Toraa no HepaseHCTBY Yebbiesa P(‘X - E(X )‘ > 8) < —5 MNOy4MM, 4TO
&

2
P(|X ~500]> 75) < 4—02 ~0,284. Omsem: 0,284,
75

Ne9.  CnyuvaiHas BbiI6OpKa M3 HEKOTOPOM reHepasibHOM COBOKYMHOCTM COAEPHKMUT NATb 3HAYEHUM:
22, 20, 22, 20, 23, 24, 22, 24 u 21.

Mo 3Toi BbIGOpKe HaMAUTE HECMELLEHHYIO OLEHKY AMCNEPCUM FreHepasibHOM COBOKYMHOCTH.

2-20+21+3-22+23+2-24
CpeaHee 3Ha4YeHue BbIGopkM E = =22.

9

AMCI’IGPCMH BbI60pKl4 - CpeaHee 3Ha4eHune KBajgpata OTKJ/IOHEHUA 3HaYeHuM COBOKYMHOCTU OT CpeHero 3Ha4yeHnA

2-(20-22)° +(21-22) +3-(22-22)" +(23-22)" +2-(24-22)" _ )

BbIGOPKM =
p 8bl0. 9
. n 9
HecMelleHHan oLeHKa reHepasibHoi coBokynHoctn D = 1 D,, ==:2=2,25.
n —
Omsem: 2,25.
MatematnkaOHNaMH

BALL OH/IAFH YYMTE/Ib MATEMATMKM
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13

Ne10. C nomolublo BIGOPOYHOrO MCCAEeA0BAHUA M3YHalOT LieHbl HA KapTbl MAMATU onpeaeieHHOM MOe .
Mo paHHbIM U3 OJMHHAALATHM HE3aBMCMMbIX MarasmMHOB MoJlyYyeHa cjegytolas BbibopKa:
690, 750, 710, 770, 810, 850, 690, 850, 850, 850 u 870 py6neM.
Mo 3ToM BbIGOPKE caeNnamMTe HeECMELLEHHYH OLEHKY AMCNEepPCUM LEeH Ha 3TY MOAeJb KapTbl.

O6bem Bbi6opkn N=11. CpegHee apudMeTHUECKOE BCEX BapMaHT - CpeaHee 3HauyeHue BbIGOPKM
~2-690+710+750+770+810+4-850+870 8690

E =790.
11
ynopagodeHHas | g 710 750 770 810 850 870
BblOOpKa
YacToTa 2 1 1 1 1 4 1
BapMaHTbl
OTK/I0OHEHME
BapMaHT OT 100 80 40 20 20 60 80
cpeaHero
Ksappat 10000 6400 1600 400 400 3600 6400
OTKJ/IOHEHMA
2-10000 +6400+1600+ 400+ 400+ 4-3600+ 6400 49600
Aucnepena D = =
11 11
n 11 49600
HecmeuleHHas oueHKka amcnepeim D = ——. =—.———=4960. Omsem: 4960.

HecM. n— 1 6b10. 10 11

Ne11. Tpu BbIGOPOYHOM 06CI€A0BaHMM KIMEHTOB CETM AaBTO3aMNpaBOYHbIX CTaHUMM «OroHek» 24 us 36
C/IyYalHbIX pecrnoHAeHTOB OTBETMIM «/la» Ha BONPOC, eCTb JIM Yy HUX 60HYCHas KapTa ceTu. Hangure
MHTEpPBaJIbHYI OL,EHKY A0/1M K/IMEHTOB, UMEILLMX GOHYCHOM KapTbl, MNO/b3YACb NPABMJIOM «4acToTa
NJIDC-MMHYC 2 CTaHAapTHbIX OTK/IOHEHMS». B oTBeTe 3anMwunTe BepXHIO rpaHuLy 40BEpUTE/IbHOIO
MHTepBana.

4
06bem BbiGopkm N =36, BbIGOPOYHAs JONA M = — = — , YUC/IO0 CTAHAAPTHOrO OTK/IOHeHHA T =2.

36 3
3 o(l-w) o(1-o)
JoBepuTenbHbIi MHTepBan: @ —t- T <p<w+t- T .

~0,8. Omsem: 0,8.
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