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1. ITacnopT ¢oHIa OLIEHOYHBIX CPEICTB

1.1 O6aacTh NpUMEHEeHU
Kommiekt (oHAa OLEHOYHBIX CPENCTB MpeJHa3HaueH Ui MPOBEPKU PE3YJIbTATOB OCBOCHMS
yuebnoit muctmmnasl EH.03Teopusi BeposiTHOCTeli 1 MaTeMaTHYeCKasi CTATUCTHKA, TIPOTPAMMBI
MOATOTOBKH  CHEIMATUCTa cpeaHero 3BeHa mo crenuanbHocTH 09.02.07 «MHpOpMaAIMOHHBIE
CUCTEMBI U IPOrpaMMHUPOBAHUE.

B pesynprate ocBoenus aucuumiauHel EH.03Teopus BeposTHOCTEM M MaremaTHuecKas
CTaTUCTHKA, O0YYAIOIIUIICS JOKEH YMeTh.
- cOOMpAaTh M PETUCTPUPOBATH CTATUCTHUECKYIO HH(POPMAIIHIO;
- IPOBOJIUTH MEPBUUHYIO 00pabOTKY M KOHTPOJIb MaTepHuajIoB HaOII0ACHNUS;
- pacCUMTBHIBaTh BEPOATHOCTU COOBITMH, CTATUCTUYECKHE IOKa3zaTelu U  (HOpMyJIUpOBaTh
OCHOBHBIE BBIBO/IbI;
- 3aMMCBIBATh PAcpeAeICHNs U HAXOUTh XapaKTEePUCTUKH CITy4aifHbIX BEJIMYUH;
- IPUMEHATh CTaHJAPTHBIE METObl MOJEIU K PEIICHHIO BEPOSTHOCTHBIX U MaTeMaTHYeCKUX
CTaTUCTHUYECKUX 3a7ad;
- IOJIb30BAThCSA ~ pPAcUeTHBIMH  (QopMysiamMu, Talbiuuamu, rpadukaMd TOpd  PELICHUH
CTaTUCTHYECKUX 3a7ay;
- IPUMEHSATH COBPEMEHHBIE MMAKEThI MPUKJIIAJHBIX MPOTPAMM CTaTHCTUYECKOTO aHAIH3a.
B pesynbrare OCBOEHHS AUCHUILIUHBI Teopus BEpOSTHOCTEH M MaTeMaTH4yecKas CTaTHCTHKA,
o0yyaroIuics 10JKEeH 3HATD.
- OCHOBHBIE IOHATUS KOMOMHATOPUKHY;
- OCHOBBI TEOPUH BEPOATHOCTEH U MaTeMaTHYECKON CTATUCTHKH;
- METOJIMKY MOJEIMPOBAHUS CIIy4yallHBIX BETMYMH, METO/ CTATUCTUYECKUX UCTIBITAHUM;
- CTaTHUCTUYECKHE OIIEHKU MapaMeTPOB PACIPEeNICHUS 110 BHIOOPOYHBIM TAaHHBIM.

KoMmniiekr (l)OH)Ia OLHECHOYHBIX CPEACTB II03BOJISACT OLCHUBATH OCBOCHHLIC YMCHHUS, YCBOCHHBIC

3HAHUSA

PesyabTaTsl 00yyeHus ®opMBbI H METOABI KOHTPOJISA B

(ocBOCHHBIC YMEHUS1, YCBOCHHbIC 3HAHUSA) OLICHKH Pe3yJIbTATOB 00y4eHust
yMeThb: Otuer o npaxkTHyeckoi padore,

- cobupaTb M  PEruCTpUpOBaTH  CTaTHCTUYECKYyl0 | OTYET Mo caMOCTOsATENbHOU padoTe,
nH(popMaIuio; HuddepenimpoBannbiii 3aueT

- MPOBOJAUTH MEPBUYHYIO OOpPabOTKY U KOHTPOJb
MaTepuaaoB HaOIIOICHHUS;

- paccuuThIBaTh BEPOSITHOCTH COOBITHIH,
CTaTUCTHYECKHE  TMOKa3zaTenu U (OpMyJIHpOBATh
OCHOBHBIE BBIBOJIBI;

- 3aluChIBaTh pacnpeneneHus " HaxXOJIUTh
XapaKTePUCTHKU CIIy4alHbIX BEIHUNH;

- NPUMEHSATh CTaHJApPTHBIE METOJAbl  MOJENH K
PEIIEHNI0 BEPOSTHOCTHBIX H MaTeMaTHYECKUX
CTaTHUCTUYECKUX 3a/1a4;

- TOJIb30BaThCs PacUETHHIMHM (POpPMYJIaMu, TaOIULIaMHU,

rpaduKaMH NP PEILICHUH CTATUCTHYECKUX 3a7ay;




- HOpPUMCHATL COBPCMCHHBIC  IMAKCTBI  IMPUKIAAHBIX
nporpamMmm CTaTUCTUYCCKOI'O aHaJIn3a.

3HATH: Otuer no mpakTuyeckon padore,

- OCHOBHBIE MOHATUS KOMOMHATOPUKH; OTuer 1o caMoCTOSTENILHOM paboTe,
- OCHOBBI TEOPHH BEPOSITHOCTEH 1 MaTeMaTHUeCKON HuddepennpoBanHbplii 3a4eT
CTaTHCTUKH;

- MCETOAUKY MOACITHUPOBAHUA CquaﬁHBIX BCJIINYHH,
MCTOA CTATUCTUYCCKHUX I/ICHBITaHI/II‘/'I;

- CTAaTUCTHYCCKHUEC OLICHKHU IIapaMCTPOB paCIIpCACIICHUA
10 BBI6OpOLIHBIM JaHHBIM.

1.2 Cucrema KOHTPOJISI M OLlCHKH OCBOEHUSI IPOrpaMMbl Y4eOHOil
aucuunanabl EH.03 Teopusi BeposiTHOCTEl 1 MaTeMaTHYeCKasi CTATHCTUKA

HaumeHoBaHuUe TeMBbI, pa3jieia Dopma KOHTPOJIS
Pazpea 1.
DJIeMeHTbl KOMOMHATOPUKH
Tema 1.1 OT4er o caMOCTOsATENbHON padoTe:
[Ipeamet Teopuun BepOSITHOCTEH U - YCTHBIE OTBETHI IO BOMPOCAM JICKIIMOHHOTO MaTepHalia
MaTeMaTU4eCKOU CTaTUCTUKHI
Tema 1. 2 OT4er o caMOCTOSATENBHON paboTe:
YnopsimoueHHbIE BEIOOPKU - YCTHBIE OTBETHI 110 BOMIPOCAM JIEKIIMOHHOTO MaTepuaa
Tema 1.3. OtuyeT no npakTUUecKou padbore:
Pemenue 3amau - YCTHBIE OTBETHI [10 BOMPOCAM JIEKIIMOHHOTO MaTepuana,

- pelieHue 3aau.

OT4er Mo caMOCTOsATENbHON padoTe:

- YCTHBIE OTBETHI IO BOMPOCAM JICKIIMOHHOTO MaTepHala,
- peuieHue 3aaa4y

Tema 1.4 OTtuer no caMoCTOsATENbHON padoTe:

Pa3zmernienusi u coyetaHus - YCTHBIE OTBETHI IO BONPOCAM JIEKIIMOHHOI'O MaTepHuaja
Tema 1.5 OTtuer no caMoCTOsATENbHON padoTe:

HeynopsigoueHHbIe BBIOOPKU - YCTHBIE OTBETHI IO BONPOCAM JIEKIIMOHHOI'O MaTepHuaja
Tema 1.6 Otuer no npakTuyeckou padore:

Pemenue 3anau - YCTHBIE OTBETHI IO BOMPOCaM JIEKIIMOHHOTO MaTepuala,

- pelieHue 3aau.

OT4er o caMOCTOsATENbHON padoTe:

- YCTHBIE OTBETHI IO BOMPOCAM JICKIIMOHHOTO MaTepHala,
- peuieHue 3aaa4y

Tema 1.7 OTyeT Mo KOHTPOJIBHOM paboTe

Pemrenue 3agau OT4er o caMOCTOSATENBHON paboTe:

- YCTHBIE OTBETHI IO BOMPOCAM JICKIIMOHHOTO MaTepHaa,
- peuieHue 3aaa4y

Paspnen 2. OcHOBBI TEOpuH

BEPOSATHOCTH

Tema 2.1 OTYeT Mo caMOCTOSITEIBHOU padoTe:

CnyuaitHbie COOBITHS - YCTHBIE OTBETHI 10 BONPOCAM JICKIIMOHHOTO MaTepHalia
Tema 2.2 OT4er o caMOCTOSATENBHON paboTe:

BeposSTHOCTH CIOXKHBIX COOBITHIH - YCTHBIE OTBETHI IO BOMPOCAM JIEKIIMOHHOTO MaTepHalia

Tema 2.3 Otuer no nmpakTUyeckoit pabote:




Brrunciienue BeposTHOCTEN

- YCTHBIC OTBCTHI 11O BOIIpOCAM JICKIITMOHHOT'O MaTCpualia,

COOBITHI - perieHue 3a1a4.
OT4er o caMOCTOSTENBHON paboTe:
- YCTHBIE OTBETHI [10 BOIPOCAM JIEKIIMOHHOTO MaTepuaia,
- pelieHue 3aaa4

Tema 2.4 OTyeT no npakTHIeCKou padbore:

Brrunciienue BeposiTHOCTEM
CIIOKHBIX COOBITUI

- YCTHBIC OTBETHI IO BOMPOCAM JICKIIMOHHOTO MaTepHala,
- peleHue 3a1a4.

OT4er o caMOCTOSTENBHON paboTe:

- YCTHBIC OTBETHI 110 BOMPOCAM JICKIIHOHHOTO MaTepHaa,
- pelIeHue 33134

Tema 2.5
[IpocTpaHCcTBO 3/IEMEHTAPHBIX
COOBITHI

OT4YeT Mo caMOCTOSITEIIBHOM padoTe:
- YCTHBIE OTBETHI IO BOMPOCAM JIEKIIMOHHOTO MaTepHalia

Tema 2.6
Brrunciienue BeposTHOCTER
coObITHIT B cxeMe bepuymm

Otuer no npakTuyeckout padore:

- YCTHBIE OTBETHI 110 BOIIPOCaM JICKIIMOHHOTO MaTepHaia,
- perieHue 3aaad.

OTueT o caMocToATENbHOM padoTe:

- YCTHBIEC OTBETHI 10 BOTIPOCAM JICKIIMOHHOTO MaTepHaa,

Tema 2.7
Brruucnenue BeposiTHOCTEN
coObITHIT B cxeMe bepuymm

OTyer 1o CaMOCTOSATEILHON pa60Te:
- YCTHBIC OTBECTHI 110 BOIIpOCaM JICKIIMOHHOT'O MaTCpualia,
- pCIICHUC 3aaa4

Tema 2.8
BrrurcieHne BEpOSTHOCTH 110

dbopmyie baiieca

Otuer no npakTuyeckout padore:

- YCTHBIE OTBETHI 110 BOIIPOCaM JICKIIMOHHOTO MaTepHaia,
- pelrieHue 3amad.

OTueT o caMocToATENbHOM padoTe:

- YCTHBIE OTBETHI IO BOTIPOCaM JICKIIMOHHOTO MaTepHasia

Pasnea 3. /IluckperHbie
cayuaiinbie Beinuunbl (JICB)

Tema 3.1
[Tonstue 1ICB

OT4er o caMoCTOsATENbHON padoTe:
- YCTHBIE OTBETHI IO BOMIPOCAM JIEKIIMOHHOTO MaTepHasia

Tema 3.2
OyHKIUS INIOTHOCTH

pachpeieneHus

OT4er o caMOCTOsATENbHON padoTe:
- YCTHBIE OTBETHI IO BOMPOCAM JICKIIMOHHOTO MaTepHasia

Tema 3.3
Pemenune 3agau

Otuer no npakTuyeckout padore:

- YCTHBIE OTBETHI 110 BOIIPOCAM JIEKIIMOHHOTO MaTepuana,
- peleHue 3ajau.

OT4er o caMOCTOsATENbHON padoTe:

- YCTHBIE OTBETHI [10 BONPOCAM JIEKIIMOHHOTO MaTepuaia,
- peleHue 3aaad

Tema 3.4
Boruncnenue xapaxkrepuctuk JICB

Otuer no npakTuyeckout padore:

- YCTHBIE OTBETHI 110 BONIPOCAM JIEKIIMOHHOT'O MaTepuana,
- peleHue 3ajau.

OT4er Mo caMOCTOSATENHHON paboTe:

- YCTHBIE OTBETHI 110 BONPOCAM JIEKIIMOHHOTO MaTepuaia,
- peleHue 3aaad

Tema 3.5
[IpoBepka yMeHUI U HABBIKOB

OTueT 1o KOHTPOJIbHOM H paboTe:
OTYeT Mo caMOCTOSITEIBHOU padoTe:
- YCTHBIE OTBETHI 10 BONIPOCAM JIEKIIMOHHOTO MaTepuasa

Pazgen 4.




HenpepbiBHBIE ClIy4aiiHbIE
BesnunHsl (HCB).

Temad.l OT4er o caMOCTOSTENBHON paboTe:

IToustue HCB - YCTHBIE€ OTBETHI 110 BOMPOCAM JIEKIIMOHHOTO MaTepuara,
OTueT 1o nmpakTHIECKoi padore:

Tema 4.2 - YCTHBIE OTBETHI 110 BOIPOCAM JICKITMOHHOTO MaTepuala,

Penrenue 3anau

- peleHue 3aau.

OT4YeT Mo caMOCTOSITEIIBHOM padoTe:

- YCTHBIE OTBETHI 110 BOMPOCAM JIEKIIMOHHOTO MaTepHala,
- peleHue 3aau.

Tema 4.3 OT4er o caMOCTOSATENBHON paboTe:
@yukius miorHoctd HCB - YCTHBIC OTBETHI 110 BOMIPOCAM JICKI[HOHHOTO MaTepHasa
Tema 4.4 OTyeT no npakTHIeCKou padbore:

Brruncienue BeposTHOCTER

- YCTHBIC OTBETHI 110 BOMPOCAM JICKIIMOHHOTO MaTepHala,
- peleHue 3a1a4.

OT4er o caMOCTOSATENBHON paboTe:

- YCTHBIC OTBETHI 110 BOMPOCAM JIEKIIMOHHOT'O MaTepHaja

Tema 4.5
Brruucnenue BeposiTHOCTEN

Otuer no npakTuyeckout padore:

- YCTHBIE OTBETHI 110 BOIIPOCaM JICKIIMOHHOTO MaTepHaia,
- pelrieHue 3aaad.

OTueT o caMocTOATENbHOM padoTe:

- YCTHBIEC OTBETHI IO BOTIPOCAM JICKIIHOHHOTO MaTepHaa,
- pelIeHue 33134

Tema 4.6
HopmMmaibHoe pacrpeieneHue.

[MTokasaTenbHOE pacnpeeieHue

Otuer no npakTuyeckout padore:
- YCTHBIE OTBETHI 110 BOIIPOCaM JICKIIMOHHOTO MaTepHaia,
- perieHue 3aaaq

Tema 4.7
Briuucnenue BeposarHocTen

Otuer no npakTuyeckou padore:

- YCTHBIE OTBETHI 110 BOIIPOCAM JIEKIIMOHHOTO MaTepuana,
- pelieHue 3aau.

OT4er o caMOCTOsATENbHON padoTe:

- YCTHBIE OTBETHI 110 BONIPOCAM JIEKIIMOHHOTO MaTepuana,
- peleHue 3aaad

Tema 4.8
MaremaTtudecKkoe OKHIaHue U

JUCIIEPCHS CITyYalHOUW BETUYUHBI

Otuer no npakTuyeckout padore:

- YCTHBIE OTBETHI 110 BONIPOCAM JIEKIIMOHHOI'O MaTepuana,
- peleHue 3ajau.

OT4er o caMoCTOsATENbHON padoTe:

- YCTHBIE OTBETHI 110 BONIPOCAM JIEKIMOHHOTO MaTepuana,
- pelieHue 3aaad

Tema 4.9
Pacuer xapakrepuctuxk HCB.

OTt4er o KOHTPOJIBHOU pabore

OT4er o caMOCTOSATENBHON paboTe:

OTYeT Mo caMOCTOSITEIBHOU padoTe:

- YCTHBIE OTBETHI 110 BOMPOCAM JIEKIIMOHHOTO MaTepuaia,
- peleHue 3aaau

Pazgea S.

enTpanbHas npeaejabHas
TeopemMa. 3aKOH 0O0JIbIIUXYHCEJI.
BeposiTHOCTBL M YyacToTa

Tema 5.1
LentpanbHas mpenenbHas Teopema.

OTYeT Mo caMOCTOSITEIFHOU padoTe:
- YCTHBIE OTBETHI 110 BOMPOCAM JICKIIMOHHOTO MaTepuaa

Tema 5.2

OTueT no npakTHUeCKoi padore:




Pemenue 3anau

- YCTHBIC OTBCTHI 11O BOIIpOCAM JICKIITMOHHOT'O MaTCpualia,
- pelIeHue 3aa4.

OT4er o caMOCTOSTENBHON paboTe:

- YCTHBIC OTBETHI 110 BOMPOCAM JICKIIHOHHOTO MaTepHaia,
- pelIeHue 33134

Tema 5.3
Penrenue 3amau

OTyeT no npakTHIeCKou padbore:

- YCTHBIE OTBETHI I10 BOMPOCAM JICKITMOHHOTO MaTepuaa,
- peleHue 3aau.

OT4er o caMOCTOSTENBHON paboTe:

- YCTHBIE OTBETHI [10 BOIPOCAM JIEKIIMOHHOTO MaTepuaia,
- peleHue 3aaau

Tema 5.4 OT4YeT Mo caMOCTOSITEIIBHOM padoTe:
HepaBencto YeObimena - YCTHBIE OTBETHI IO BOMIPOCAM JICKIIHOHHOTO MaTepHasa
Tema 5.5 OTueT 1o nmpakTHIECKoi padore:

Pemenue 3agau

- YCTHBIC OTBCTHI I10 BOIIPpOCAM JICKIIMOHHOT'O MaT€pHalia,
- pe€uICHUC 3aaa4.

OTyer 1o CaMOCTOSATEILHON pa60Te:

- YCTHBIC OTBECTHI 110 BOIIpOCaM JICKIIMOHHOT'O MaTCpualia,
- pCIICHUC 3aaa4

Tema 5.6
HepasenctBo YeOnliieBa u ero

IMPUMCHCHUUN

OTt4er o KOHTPOJBHOU pabore:

OTueT o caMocTOSTENbHOM padoTe:

- YCTHBIEC OTBETHI IO BOTIPOCAM JICKIIHOHHOTO MaTepHaa,
- pelIeHue 33134

Pazgen 6.

Bb10opounblii MeTox.
CraTucTHYecKue OLeHKHU
NMapaMeTPoOB pacnpeaeaeHust

Tema 6.1
I'enepanbHast COBOKYITHOCTb U

BBIOOpKA

OT4er o caMoCTOsATENbHON padoTe:
- YCTHBIE OTBETHI IO BOMIPOCAM JICKIIMOHHOTO MaTepHaa

Tema 6.2
[Toctpoenue rpaduueckoit

AuarpaMmal

Otuer no npakTuyeckout padore:

- YCTHBIE OTBETHI 110 BOIIPOCAM JIEKIIMOHHOTO MaTepuana,
- peleHue 3ajau.

OT4er o caMoCTOsATENbHON padoTe:

- YCTHBIE OTBETHI 110 BONPOCAM JIEKIMOHHOTO MaTepuana,
- peleHue 3aaad

Tema 6.3
TloHsaTHE TOUEYHOU OLIEHKU

OTyeT Mo caMOCTOSITENILHOM padoTe:
- YCTHBIE OTBETHI 110 BOMPOCAM JIEKIIMOHHOTO MaTepuana,
- pemeHne 3aaa4

Tema 6.4
Pacuér uncioBbIX XapaKTepUCTUK

Otuer no npakTuyeckout padore:

- YCTHBIE OTBETHI IO BOMPOCaM JICKIITMOHHOTO MaTepHara,
- pemeHne 3aaad.

OTYeT Mo caMOCTOSITEIBHOM padoTe:

- YCTHBIE OTBETHI IO BOMPOCaM JICKIIMOHHOTO MaTepHara,
- pemeHne 3aaa4y

Tema 6.5
WHTepBaibHas OlleHKa

OTYeT Mo caMOCTOSITEIBHOU padoTe:
- YCTHBIE OTBETHI 110 BOMPOCAM JIEKIIMOHHOTO MaTepuaa,
- pemeHne 3aaa4y

Tema 6.6
NHTepBanpHOE OLICHUBAaHUE

MATEMATHUYCCKOI'0O OXUJAaHUA

OTueT 1o npakTHUecKoi padore:
- YCTHBIE OTBETHI 110 BOMPOCAM JIEKIIMOHHOT'O MaTepuania,
- peleHue 3aaau.




OT4er Mo caMOCTOSATENBHON paboTe:
- YCTHBIC OTBETHI 110 BOMPOCAM JICKIIHOHHOTO MaTepHaa,
- pelIeHue 33134

Tema 6.7
ToueyHas oLleHKa BEPOSTHOCTH

cOOBITHS 3aKperyieHne MaTepuasia

OT4YeT Mo caMOCTOSITEIIBHOM padoTe:
- YCTHBIE OTBETHI 110 BOMPOCAM JIEKIIMOHHOTO MaTepHalia,
- pelieHue 3a1a4

Tema 6.8
IIpoBepka yMEHUHN U HABBIKOB

OTueT 1o KOHTPOJILHOW paboTe

OTyYeT Mo caMOCTOSITEIIBHOM padoTe:

- YCTHBIE OTBETHI 110 BOIIPOCAM JIEKIIMOHHOT'O MaTepuana,
- peleHue 3aaa4

Paznen 7
MopaenupoBaHue Cay4aiHbIX
BeJIUYHUH

Tema 7.1
[Ipumepsl MOaENMPOBAaHMS
CIIy4alHBIX

OTyeTr 0 CaMOCTOSATEILHON pa60Te:
- YCTHBIC OTBECTHI 110 BOIIpOCaM JICKIIMOHHOT'O MaTCpHralia,
- pCIICHUC 3aaa4

Tema 7.2
MoenrpoBaHUE CI0KHBIX

HUCIBITAaHUH U UX PE3yIbTaTOB

OT4er o caMOCTOSATEIBHON paboTe:
- YCTHBIC OTBETHI 110 BOMPOCAM JICKIIHOHHOTO MaTepHaa,
- perieHue 3a1aq

Tema 7.3
CymHOCTh METOAAa CTATUCTUYECKUX

HUCIIBITAaHUN

OT4er o caMOCTOSATENBHON paboTe:
- YCTHBIC OTBETHI 110 BOMPOCAM JICKIIHOHHOTO MaTepHaia,
- pelieHue 3a1aq

Tema 7.4
MoaenupoBaHue Clly4yalHbIX

Otuer no npakTuyeckout padore:

- YCTHBIE OTBETHI 110 BOMPOCAM JIEKIIMOHHOTO MaTepuana,
- pelieHue 3aau.

OT4er o caMOCTOsATENbHON padoTe:

BCIIMYNH
- YCTHBIE OTBETHI IT0 BOMPOCAM JICKITMOHHOTO MaTepuaa,
- pelieHue 3aaa4

Tema 7.5 OTyeT Mo caMOCTOSITEILHOU padoTe:

MOI[CJ'II/IpOBaHI/IC CJIy‘-IaI\/'IHBIX
BCINYHNH

- YCTHBIC OTBETHI I10 BOIIPOCAM JICKIITMOHHOT'O MaTCpHualia,
- pCUICHUC 3aaa4

Tema 7.6 OT4er o caMoCTOsATENbHON padoTe:

MonenupoBanue - YCTHBIE OTBETHI IO BOTIPOCaM JICKIMOHHOTO MaTepHala,
JCB - peleHue 3aaad

Tema 7.7 OTyeT Mo caMOCTOSITEILHOM padoTe:

MopenupoBanue HCB

- YCTHBIC OTBECTHI I10 BOIIPOCAM JICKIITUOHHOT'O MaTCpHualia,
- PCHICHUC 3aaa4

Tema 7.8
IIpoBepka yMEHUN U HABBIKOB

OTt4er o KOHTPOJBHOU pabore
OT4er o caMOCTOSATENBHON paboTe:
- YCTHBIE OTBETHI 110 BOMPOCAM JIEKIIMOHHOT'O MaTepuaa,

1.2.1 ®opmbl utorosoii arrectauuu no [MIICC3 npu ocBoeHun y4eOHON AUCHUINIMHBI

WTOroBelii KOHTPOJb OCBOEHHBIX YMEHMH M YCBOEHHBIX 3HaHMW no aucuuniauHe EH.03 Teopus
BEPOSTHOCTEH W MaTeMaTH4ecKash CTaTUCTHKa OCyIecTBiseTcs B ¢opme anddepeHnrnpoBaHHOTO

3a4cTa.

1.2.2 Opranu3anusi KOHTPOJIA ¥ OLEHKH OCBOCHHS MPOrPaMMbl Y4eOHOM AUCHUIIIMHBI

K muddepenunpoBaHHOMy 3aueTy JOMYyCKaeTcss OOYyYarOLIUICs, M3YUYUBIIMA TEOPETHUECKYIO

qacCThb.




2. KoMIu1eKT MaTepHAaJIoB /sl OLIEHKH OCBOEHHbIX YMeHH i M YCBOCHHbIX 3HAHUI M0 y4eOHoii
aucuuminae EH.03 Teopusi BeposiTHOCTeli 1 MaTeMaTH4eCKas CTATHCTHKA

2.1 3aganus 1JI9 IK3aMEHYIOLINXCS

OuennBaeMble yMEHHS:

- cOOMpaTh M PETUCTPUPOBATH CTATUCTHYECKYIO HH(OPMAIIHIO;

- IPOBOJIUTH MEPBUUHYIO 00pabOTKY M KOHTPOJIb MaTepHUaIoB HAOIIOICHUS;

- PaCCUMTHIBATh BEPOSITHOCTH COOBITHH, CTAaTUCTUYECKHE IIOKa3aTeJu M (QOpPMYIHpPOBATH
OCHOBHBIC BBIBOIBI;

- 3aIIUCHIBATH PACTIPEACIICHHUS M HAXOIUTh XapaKTEPUCTUKU CITy4alHBIX BEINYMH;

- IPUMEHATH CTaHJAPTHBIE METOJIBI MOJAEIH K PEIICHHIO BEPOSTHOCTHBIX M MaTeMaTHYECKUX
CTaTHCTUYECKHX 3a/1a4;

- IOJIb30BAThCA  pacueTHBIMH  (QopMmysiamu, Tabmunamu, rpaduKkaMu Tpd  PEHICHUU
CTaTUCTHYECKUX 33]a4;

- IPUMEHSATH COBPEMEHHBIE MMAKEThI MPHUKIIATHBIX TPOTPAMM CTaTUCTHYECKOTO aHAITN3a.
OuennBaeMble 3HAHUS:

- OCHOBHBIE TIOHATHSI KOMOWHATOPUKH;

- OCHOBBI TEOPHUHU BEPOSATHOCTEH M MaTEMaTHUECKON CTaTUCTHKH;

- METOJIMKY MOJICITUPOBAHUS CITyYaHBIX BEJIHYHH, METOJ CTATUCTUYECKUX HCIIBITAHUH;

- CTATUCTUYECKHUE OLIEHKH IapaMeTPOB paclpeIeNICHHs TI0 BHIOOPOYHBIM JaHHBIM.

2.1.13ananus NpaKTHYECKOH YaCTH

Tema: Pemenue 3aga4 Ha pacyéT KOJIMYECTBA BEIOOPOK

CopaeprxaHue H 10CJIEJ0BATEIbHOCTD BBINIOJIHECHHUSA 3aJaHUI

Pemenue 3a1a4 y 10CKHu

1. B 1oBenupHYyI0 MacTepcKylo NMpHUBe3nu 6 U3yMpyzaoB, 9 anmasoB u 7 candupos. FOBenupy
3aKazaiu Opacier, B KOTopoMm 3 u3ympyna, S5 anMaszoB U 2 candupoB. CKOJIBKMMH CIocOOaMu OH
MO>KET BbIOpaTh KaMHU Ha Opacier?

2. Ilere Ha NeHb POKIACHWS MOJAPWIM 7 HOBBIX JUCKOB C WrpamH, a Bame mama mpuse3 9
JUCKOB M3 KOMaHAUPOBKU. CKOJBKUMHU CIIOCOOAMH OHU MOTYT OOMEHSThH 4 JII0ObIX TMCKA OJHOrO Ha 4
JUCKA Ipyroro?

3. I'pynna u3 ABaanaTy IOHOIIEH pa3fenseTcs Ha TpU TPYIIbI, B MEPBYIO U3 KOTOPBIX BXOIAT
TPHU YeJIOBEKA, BO BTOPYIO — IISITh U B TPEThIO — JIBeHaALaTh. CKOJBKUMH CIIOCOOAMU OHU MOTYT 3TO
craenaTs?

4. B maxmaTtHOM Kpykke 12 roHomed u 8 neBymiek. [l ydacTus B COPEBHOBAHHSIX M3 HUX
HY’KHO COCTaBUTb KOMAaHJIy, B KOTOPYIO IOJDKHBI BOWTH 9 roHomedl m 3 neBymku. CKOJIBKMMH
Croco06aMu 3TO MOXKHO clieaTh?

HNuauBuayanbHoe 3a1aHKe.

1 BapuanT

1. B smmke 7 601TOB 1 15 BUHTHKOB pa3HbIX pazMepoB. HyxHo momobpaTs ABa 60aTa U TpU
BUHTHKA. CKOJIbKUMHU BapUaHTAMHU 3TO MOXKHO C/IeNaTh?
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2. W3 4 mepBOKYPCHUKOB, 5 BTOPOKYPCHHKOB W 6 TPEThEKYPCHHUKOB HaI0 BHIOpaTh 3
CTyJeHTa Ha KoH(pepeHntoo. CKOJIBKUMHI CIIOCO0aMU MOKHO OCYIIECTBUTH TOT BBIOOD, €CIIA CpeaH
BBIOPAHHBIX JIOJDKHBI OBITH CTYIEHTHI PA3HBIX KypCOB?

3. CKOJBKO CYIIECTBYET CIIOCOOOB MOCTABUTHh HA KHIDKHYIO IOJIKY B Oecropsiike coOpaHme
COUMHEHUH, COCTOSIIEE U3 CEMH TOMOB?

2 BapHMaHT

1. B mkozie oauMIuicKoro peseppa o0y4daroTcs 12 TbDKHUKOB U 15 KoHbKOOEXKIeB. CKOIBKO
CYILECTBYET CIOCOO0B c(hopMHpOBaATh U3 HUX KOMaHAy Ha COPEBHOBAHUS 110 3MMHUM BUJAM CIIOpTa, B
KOTOPYIO JIOJKHBI BOWTH TPH JIBDKHHUKA U YEThIpe KOHbKOOEXKIa?

2. CKOJBKUMU CIOCO0aMU MOXKHO pacrpeAesuTh 15 BEIMYCKHUKOB MO TPEM palloHaM, €Ccii B
OJIHOM U3 HUX UMeEETCA §, B IPYIOM -5 U B TPEThEM — 2 BaKaHTHBIX MecTa?

3. B anekrpuuke 12 BaronoB. CKOJBKO CYIIECTBYET CIIOCOOOB pa3MeIleHUs 4 MacCaKupoB,
€CJIM B BaroHe JIOJDKHO OBITh HE 00Jiee OJTHOTO Mmaccaxupa?

3 BapuaHT

1. B smwmke 20 mapoB, cpeau KOTOpbIX 12 OenbiX, octaimbHble ronyObie. CKOJIBKUMHU
croco6aMu U3 HUX MOXHO BbIOpaTh 3 O€NbIX U J1Ba TOIYOBIX IIapa.

2. W3 15 kpacHbIX u 7 GenbIX TIaguoiaycoB ¢popmupyrorcs 0ykeTbl. CKOIBKUMH CIIOCO0aMuU
MOYHO COCTaBUTH OYKEThI U3 YETHIPEX KPACHBIX U TPEX OEIBIX I1aIN0TyCOB?

3. CKOJBKO pa3IMYHBIX CHOPTHUBHBIX MPOTHO30B MOTYT JaTh OOJICTBINUKH IEpe]l Ha4aJIoM
MepBEHCTBA 110 (yTOOITy, €CITU B BBICIICH JIUTe YIacTBYIOT 15 KOMaH/ U Pa3bIrPhIBACTCS TPH MEIAIH:
30510Tas1, cepedpsiHas, OpoH3opasi?

4 papuaHT

1. B rpynne 20 ronomed u 10 geBymek. CKOJBKMMH CIIOCOOAMH MOXKHO BBIOpaTh TPEX
IOHOINIEH U ABYX JEBYIICK JAJISl yYacTHsI B CIETE CTYACHTOB?

2. Kommanus wMeeT 4eThIpe OTJeNa: MPOU3BOJCTBEHHBIA, CHAOKEHUS, MEHEKMEHTa U
MapketuHra. KomnuectBo moneir B otaenax 25, 36, 24 u 15 coorBercTBeHHO. Kaxawlii oTaen
coOupaercs MOCHaTh OAHOIO MPEACTABUTENS Ha €XErOoJHYI BCTpedy ¢ JupekTopoM. CKOJIBKO
Pa3IUYHBIX TPYIIT MOKHO COCTaBUTh U3 YKCIia pAOOTHUKOB KOMIIaHUU?

3. Tlo cBemenust reonoropasBenku, OAWH U3 12 y9acTKOB 3eMJIM MOXET COAEP)KaTh HEe(Th.
OpHako KOMITaHUSI UMEET CPeJICTBA JJIsl OypeHMsl TOJIbKO ceMH ckBakMH. CKOJIbKO crioco0oB oTbopa
Ui OypeHusi UMeeTcsl Y KOMIaHuu?

KoHnTpoJibHBIE BOPOCHI
1. Koraa koianuecTBo croco6oB B 331a4e HYKHO MEPEMHOXKATh?
2. [Ipunymaiite cBoro 3a/1a4y Ha KOMOWHATOPHBIM MIPUHIMIT YMHOKEHUSI.

Tema: Pemienne 3a1a4 ¢ MCIOJIB30BAHMEM NIPABUJIA CYMMBbI, IPABHJIA IPOM3BEACHUS
CopaeprxaHue H 10CJIeJ0BATEIbHOCTh BBINIOJIHECHHUS 32 JaHUI

JlaHHbIe paBUiIa BeChbMa HalIOMUHAIOT anreopy cOOBITHH.

1) 3HaK «IUII0CY» CIEAyEeT MIOHUMAaTh U yuTaTh Kak coro3 UJIN.

3apava 1.
CryneHyeckas rpynmna COCTOMT M3 23 4enoBek, cpeau KoTopeix 10 roHomel m 13 neBymek.
CKoJIBKUMU CITOCO0aMH MOKHO BBIOPATh IBYX YEJIOBEK OJTHOTO ToJia?
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2
Pemenne: B 1aHHOM cily4ae MOACUYET Tz HE TOJAWTCS, TOCKOJIBKY O0Ilee KOJINYEeCTBO
COYeTaHU BKJIIOYaeT B ce0sl M pa3HOIIOJIbIEC apHI.
VYcioBue «BbIOpaTh JBYX YEJIOBEK OHOTO MOJa» IMOAPa3yMEBAET, YTO HEOOXOAMMO BBIOPATh
JIBYX FOHOIIEH MJIM JBYX JIEBYILIEK, U YK€ cama CJI0BeCHas (hOpMyJIUPOBKA YKa3bIBaeT HA BEPHBIH My Th

peIICHHS:
I | . G. .
2 _ 101 =8. 9 10=9 10=45
gl 21 gl 2l 2 ..
crioco0aMu MOYHO BBIOpPATH 2 FOHOIIIEH;
;13 _11!-12-13_12-13_?8
13~ = = =
111 21 111 21 2

crioco0amMM MOKHO BbIOpaTh 2 JeByLIEK.
Takum 00pa3oM, IBYX YEIOBEK OJHOrO rmosa (0e3 pa3HHUIbl — IOHOIICH MJIN JIEBYIIEK) MOKHO

2 1 B
BBIOpATh: Cla +CE=40+75=123
Otser: 123

criocodamu.

[TpaBrii0 yMHOXK€EHUS KOMOMHALIMNA:
2) 3HaK «KYMHOXHUTbY CJICyeT MOHUMATh M YATATh Kak cor3 U.

PaccmoTpuM Ty ke CTyJIEHUECKYIO TPYIITy, KOTOpas Mmoluia Ha TaHibl. CKOJIBKUMHU CIIOCOOaMH
MOHO COCTaBUTH M1APy U3 FOHOLIU U JI€BYILLIKH?

Co =10 .
criocobamu MO>KHO BBIOPATh 1 IOHOIITY;

C=13
15 crocob6amMu MOXKHO BBIOpaTh 1 IE€BYIIKY.

O, Ch=10.13=130
Taxum O6pa30M, OIHOTO HOHOINY U OAHY HACBYIIKY MOXHO BBI6paTB.

Croco0amu.

Korma w3 kaxmoro MHOXecCTBa BbIOMpaeTcss 1Mo 1 OOBEeKTy, TO CHpaBeUIUB CIETyHOIIHiA
MIPUHIIMI TTOICYETa KOMOMHAIININ: «KaKIBIH 00bEKT U3 OJIHOTO MHOXECTBA MOXKET COCTAaBUThH Mapy €
KaXKIbIM 00BEKTOM JPYTOTO MHOXKECTBAY.

To ectp, Osier MOKET MPUTTACUTH Ha TaHell o0y u3 13 neBymiek, EBrenuit — Toxxe ar00yro

W3 TPUHAIIATH, U AHAJIOTUYHBIA BBIOOP €CTh Y OCTaJbHBIX MOJNOIBIX Ntoneid. Urtoro: 10.12=130
BO3MOXHBIX I1ap.

CrnemgyeT OTMETHTh, YTO B JIaHHOM IpHUMEpe HE HMMEET 3HAUYCHUS «HCTOpUS» O00pa30BaHUS
mapbl; OJHAKO €CIM TPUHATH BO BHHUMAaHWE HWHUIMATHBY, TO KOJIWYECTBO KOMOHMHAIMA HYXHO
YIBOUTH, TOCKOJIBKY Kak/as u3 13 AeByIlIeK TOKe MOKET MPUTIACUTh Ha TaHEIl JII0Ooro roHomry. Beé
3aBHCHUT OT YCJIOBUS TOW WJIM MHOM 3a1aun!

[Toxouit IPUHITUTI CIIpaBEIUB U JJIA 00JIee CIOKHBIX KOMOWHAIIUN, HATPUMED: CKOIBKUMH
croco0aMu MOKHO BBIOpaTh ABYX IOHOIIEH M IBYX JIEBYIIEK /s yuacTus B cuieake KBH?

Coro3 U HeIByCMBICTIEHHO HaMEKaeT, YTO KOMOWHAIIUN HEOOXOAUMO TIEPEMHOKHUTH:

Clo+ Cfy =45 78=3510 BO3MO>KHBIX I'PYIII apTUCTOB.

WupiMu crioBaMu, Ka:KAas Mapa oHouel (45 yHUKaIbHBIX Map) MOXET BBICTYIATh C JIIOOOM
napoit geBymiek (78 yHHKaldbHBIX Map). A €clId paccCMOTPETh paclpeAesieHHe poyied Mexay
YYaCTHUKAMH, TO KOMOWHAIMi OyaeT emé OobIie. ...

[IpaBmio yMmHOXeHHMsT KOMOMHAIUIl pacmpocTpaHseTcs W Ha Oojblllee KOJIMYECTBO
MHOXUTEJEH:

3agaua 2.
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CKOJBKO CYIIECTBYET TPEX3HAYHBIX YHCEII, KOTOPBIE AENATCA Ha 57
Pemenue: 1715 HarAAHOCTH 0003HAYMM JIAHHOE YUCIIO TpeMs 3BE30UKaMu: ***

KomOunarmu OyzieM cuuTaTh 10 paspsiiaM — clieéd Hanpaso:
1_
B paspso comern MmoxxHO 3anucath JIIOO0YI0 U3 C=9 mudp (1, 2, 3,4, 5,6, 7, 8 unmu 9). Homw

HC I'OJUTCA, TaK KakK B 9TOM CJIy4ac 4YHUCJIO nepeCTaéT OBITh TpéXSHa‘lHBIM.

1 _
A BOT B pasps0 decsamkog («IOCEpeaNHKE» ) MOKHO BBIOpATh 1r00yt0 u3 10 mudp: Crp =10 .

ITo ycnoBuI0, YMCIIO JOJKHO JETUTHCS Ha 5. UUCHo AenuTcs Ha S, €Clii OHO 3aKaHYMBAaETCs Ha
5 mu6o Ha 0. Takum 00pa3zom, B MIIQAIIEM pa3psilie HAC YCTPAUBAIOT 2 U QPHI.

-0, 2=9.10.2=180

Hroro, cymecrByer: TPEX3HAYHBIX YHCEN, KOTOPBIE JENATCA Ha 5.

1 1
[Ipu 3TOM TPOU3BEICHUE Co Lo 2

pacmudpoBbIBaeTCS Tak: «9 crmocobaMu MOXHO BBIOpATh
uudpy B paspso comen u 10 cnocodamu BEIOpaTh UPPY B paspso decsaimkos U 2 Cioco0amMu B paspsio
eOUHUY»

Nnm emé mpomne: «kaxnaas uz 9 mudp B paspsde comern KOMOMHUPYETCS ¢ Kaxaoi u3 10

dp paspsoa decamrkos U € KaKI0#M U3 IBYX UDD B paspsioe eOuHuy» .

Ortget: 180
3agaya 3.
CKOJIBKO CYIIECTBYET BBIMIPBIIIHBIX KOMOMHAIMI U3 2 KapT NPH UTPe B «OUKO»?
Pewmenue:
Cy-Cy=4.4=16
croco0aMu MOXeET OBITh ClaHa JecaTKa M Ty3 («Kaxaas JIecsiTKa € KaKIbIM
Ty30M»);
;424 ¢
YUolal 22
criocobamu MOJKET OBITh claHa napa TY30B.
1 el el _
Hroro: Cp-Citly=16+6=22 BBIUTPBIIIHEIE KOMOMHAIINH.
OrtBet: 22
3agaua 4.

¥ Bacu noma xuByT 4 KOTa.

a) CKOJbKMMH  cIlocOOaMHM  MOMKHO  PaccajuTh KOTOB IO  yIJlaM  KOMHAaThl?
0) CKOJIBKUMU criocobamu MOKHO OTIIyCTHUTH TYJIATh KOTOB?
B) CKOJIBKUMH criocoOamu Bacs MokeT B3sTh Ha pyKH JIByX KOTOB (OJHOTO Ha JIEBYIO, APyroro — Ha
npaByto)?

Pemenne: Bo-mepBbIX, BHOBb CJeAyeT OOpaTUTh BHUMaHHE Ha TO, YTO B 3ajadye peub HAET
0 pa3HbIX 00BEKTaxX (HaKe €CIU KOThI — OTHOSTMIIOBBIC OJIM3HEITH).

a) Mesyane—xoroB.  JlaHHON  DSK3eKyLMHM  TOJBEPralTcsi cpady  Bce  KOTBHI
+  BaAXHO MX  pacHojOXEHWEe,  IO03TOMY  34eCb  HMMEIT  MECTO  IEpEeCTaHOBKHU:

= |=
f=al=24 Croco6aMy MOKHO paccaJuTh KOTOB 10 yIiIaM KOMHATHI.

[Tpu mepecTaHOBKAaxX MMEET 3HAUEHHUE JIUIIb KOJINYECTBO PA3IMUHBIX O0BEKTOB M UX B3aMMHOE
pacnosnoxeHnue. B 3aBucumocTt oT HacTpoeHus: Bacst MoxkeT paccakuBaTh KUBOTHBIX MOIYKPYTrOM Ha
JMBaHE, B PsJ HA MMOJOKOHHUKE H T.J. — IEPECTAHOBOK BO BCcex ciydasx Oyaet 24. XKemaromue MOTyT
uis ynoOcTBa TMpeACTaBUTb, YTO KOTHI pa3HOIBETHbIE (Hampumep, Oeinblif, 4€pHBIA, PBDKUN U
I10JIOCAThIN) U IEPEUUCIIUTh BCE BO3MOKHBIE KOMOUHAIIHH.
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0) CKOTBKHMH CTIOCOOaMU MOKHO OTIYCTUTb T'YJIATh KOTOB?
HpeanonaraeTCﬂ, 4TO KOTBI XOHAT TYJIATb TOJBKO 4YCpe3 JABCPb, IIPU 3TOM BOIPOC

noJpasyMeBaeT O6e3pa3inyue Mo MOBOAY KOJIMYECTBA KUBOTHBIX — HA MPOTYJKY MOTYT BBIUTH 1, 2, 3
WM Bce 4 KoTa.

CunuTaeM BCE BO3MOKHBIC KOM6I/IHaI_II/II/II

1
| )
4 croco0aMd  MOXKHO OTHYCTHTh TYJSATh OJHOTO KoTa (J000ro W3 YeThIPEX);
il A _ 24
Yooz oz
CHOCO6aMI/I MOXXHO OTIIYCTUTB TI'yJISIThb JIBYX KOTOB (BapI/IaHTBI HCpC‘lHCJ’II/ITe
CaMOCTOSTEIIbHO);

3
= 4 o o .
4 crocod0amMyu MOKHO OTIIYCTUTH I'YJIATh TPEX KOTOB (KaKOI/I'TO OIWH N3 YETBIPEX CUAUT ,Z[OMa);

4
=1
4 CIIOCOOOM MOJKHO BBIITYCTUTBh BCEX KOTOB.

HaBepHoe, Bbl JO0ragajvcChb, 4YTO IIOJYUCHHBIC 3HAUCHUA CICAYCT IPOCYMMHPOBATDH:

1 2 3 4+ _ -
CoACi+Ci+G =4+6+441=15 croco6amMu MOXKHO OTITYCTHUTD T'YJISITh KOTOB.

DHTy3uacTaM TMpeiarar0 yCJIOKHEHHYIO BEpCHIO 3aJladyd — Korja Jr0od KOT B 00O
BBEIOOPKE CITy9aitHBIM 00pa30M MOJKET BBIMTH Ha YIIHILY, KaKk 4epe3 ABEPb, TaK M Uepe3 OKHO +O-oFaxka.
KomMOuHanwmii 3ameTHO ipubaBuTCs!

B) CkosibkuMu crioco0amu Bacst MOXKeT B34Th Ha PyKH JABYX KOTOB?

CI/ITyaIII/ISI npezmonaraeT HC TOJIBKO BBI60p 2 JKHUBOTHBIX, HO U HX pasMemeHI/Ie 110 pyKaM:
A =3.4=12

crocodamMu MOKHO B3ATh Ha PYKH 2 KOTOB.

2
o =6 = 2=
BTOpOI/I BapUAHT PCHICHHA: 4 crocodbamMu MOIKHO BBI6paTB ABYX KOTOB M Pﬁ 2=z

2 — —
Croco6aMu MoCaIuTh KAMKAYI0 Mapy HA PYKHU: Cy H=62=12

OtBet: a) 24,6) 15,B) 12

3agauya S.
B mudt 12-3Taxknoro goma cenu 3 naccaxupa. Kaxaplii HE3aBUCHMO OT JPYTHUX C OJMHAKOBOM
BEPOATHOCTHIO MOKET BBIWTH Ha JIF0OOM (HauMHas co 2-T0) aTaxe. CKOJIBKUMHU CIIOCO0aMHu:

1) maccakxupel MOTYT BBINTM Ha OZHOM U TOM K€ JTaXe (MOPsAOOK 6blX00a He umeem
3HAYeHUs),

2) JnBa 4YelmoBeKa MOTYT BBIMTH Ha OJHOM 3Taxe, a TpeTUd — Ha JApPYroM;
3) JI0U MOTYT BBIITH Ha pa3HbIX ITaXKaX;
4) maccaxupbl MOT'YT BBIUTH U3 T (TA?
Pewienue:
1 _
1) Cn=11 crocob6aMu MOXKHO BBIOpaTh 3TaX JUIsl BBIXOJa BCEX MaCCaKUPOB.
5 110 10-11
11 == == 55
al. 21 2
2) crnocobaMM MOXKHO BBIOpaTh 2 3Ta)ka JJIsl BBIXOJla IacCaKUpOB
(manpumep, 6-1i u 11-n ITAXK).

(2 =73 .
3 CHOCO6aMI/I MOXHO BLIGpaTL IIByX YCJIIOBCK MJId BbIXO4Aa HA OAHOM DTaxKe (TpeTI/II/I BBIMJCT HaA

IPYrom ATaxe). Hanpuwmep:
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GoaTam f11 atam
Tana + Hadz | Jrocs
Tana +Troesl Hads
Haag + Mo | Tans

Kpome Toro, mrobywo mapy © «OAHMHOKOTO UYEIOBEKa» MOXHO TOMEHSTH JTaKaMU:
11 sTau f6&aTam

Toara + Hads F Toca
Tana + Mocal Hada
Hads + Hroca ! Taus

y y y P B=4=6
Taxkum oOpaszoM, ISl KaKAO0H Mmapsl dTaxel (55 yHUKaNbHBIX COYETAaHHI) BO3MOKHO

croco0oB BbIXOJa MMacCa>xupoB.

Ch- 4L =55.6=330

ITo mpaBuy YyMHOKEHHsI KOMOMHAIMIA: crioco0amu 2 maccakxupa MOTYT BBIATH

Ha OJIHOM 3TaxKke, a TPETUI — Ha IPYTrOM dTaxe.

E —
3) 4,=5-10-11=330 crnocobaMy MaccaXMpbl MOTYT BBIMTHM Ha pPa3HBIX dTa)ax.

I 0.
3 - 11 :9 10 11:165
. . Bl 3l &
Bropoii BapuaHT perieHus: crnocobaMu MOXXHO BbIOpaTh 3 3Taxa s

B=3=6

crocobamu [I€pEeCTaBUTh [1aCCaXKUPOB 110 KaKJIOUTpOUKe JTaXeu;
CF - B =165 6=9%0

BBEIXOJIa U

CJICAOBATCIIbHO, IMTAaCCAKUPBI MOT'YT BBIATH Ha PAa3HBIX 3TaXKax crocodamu.

4) Criocob MIEPBBIN: CYMMHpPYEM KOMOMHAINH MEePBBIX TpEX MyHKTOB:

1 3 42 3 _
Cu+Ch A&+ 4 =11+330+350 = 1331 CIocoOOM  MaccaXXUpbl MOTYT  BbIMTM W3  JudTa.

Crioco6 BTOpOIl: B 00meM ciydae OH OoJiee paldoHaleH, 0oJiee TOTO, MO3BOJISET OOOMTHCH O€3

1 _
Ch=11 crroco0aMu MOKET BBIUTH 1-#

Cy, =11

PE3YIbTATOB NPCABIAYIINX ITYHKTOB. PaCCY)KI[eHI/Ifl TaKOBbI:

1 _
Cn=11 crocob6aMu MOXKET BBINTH 2-i Maccaxup u CIOCO0aMH MOXKET

Cl OO =11.11.11=11° = 1331

naccaxup u3 tugra u

BbITH 3-i maccaxup. Ilo mpaBmily yMHOXXEHUSI KOMOWHAIIHIA:

Croco0OM MOTYT BBIWTH TPH YellOBEKa
Ortsert: 1) 11; 2) 330; 3) 990; 4) 1331

3anaua 6.
CryneHdeckas rpynmna COCTOMT M3 23 4enoBek, cpeau KoTopeix 10 roHome m 13 neBymek.

CKoJIbKUMU cIToco0aMM MOKHO BBIOpATh JIBYX YEJIOBEK OJTHOTO ToJia?
Cﬂ
Pemienne: B JaHHOM clly4ae TMOACUYET ~ 2> HE TONUTCS, MOCKOIBKY OOIee KOIHYECTBO

COYeTaHMi BKJItoYaeT B ce0si M pa3HOIIOJIbIE aphl.

VYcnoBue «BbIOpaTh JBYX YEJIOBEK OJHOIO MOJa» IMOJAPa3yMEBAeT, YTO HEOOXOAMMO BBIOPATh
JIBYX IOHOIIEH MJIM JBYX JIEBYIIEK, U YK€ cama CIIOBeCHas (hOpMyITUPOBKa YKa3bIBa€T HAa BEPHBIH My Th
pelIeHus:
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. 100 8.9.10 _9.10
S T TR T TR

o2 13l =11!-12-13=12-13=
13
11 21 11 21 2

= 45

crioco0aMu MOYHO BBIOpPATH 2 FOHOIIIEH;

73
crocob6amMu MO>KHO BBIOpATh 2 I€BYIICK.
TakuMm oOpa3om, ABYX 4e€IOBEK OAHOrO moja (6e3 pa3HUIIbl — IOHOIICH MJIU JEBYIIEK) MOXKHO

2 T B
BBIOpATh: Clo +CE=40+78=123
Ortser: 123

criocodamu.

3amaua 7.

B marasune «Bce mig gash» ecTh 6 pa3HbIX yamiek u 4 pa3Hbix Omtoana. CKOIbKO BapUAHTOB
Yalky U 0JIr0/11a MOKHO KYTHUThH?

Pewenue.

Yamky MbI MOXKeM BBIOpaTh 6-10 crocobamu, a Omoie 4-s1 crocodamu. Tak kak HaM HaJO
Ky[UTh TMapy 4Yamky U OJIoaie, TO 9TO MOXKHO caenatb 6 - 4 = 24 cnocobamu (1O MpaBUILY
IIPOU3BE/ICHNUS).

Otger: 24.

3anauya 8.

[Tpu BcTpede KakIblid U3 JIpy3ed moxan Apyromy pyky. CKOJIbKO BCero ObLIO pyKOMOXKaTHI,
€CJIM BCTPETUIIUCH 6 1py3ei?

Pewenue:

B onHOM pykomoaTwu paBHOIPABHO yYacTBYIOT JIBa 4elloBeKa. 6 Apy3el 00beIuHSIINCH B
rpynmel o 2 0e3 yué€ra mopsiaka ciefoBaHus. Takue TpYNMUPOBKH (BBIOOPKH) HA3BIBAIOTCS

COYECTAHUAMM. Yucio COYETaHUN ompenesnsieM o dbopmye
Ce® = 61/21/(6 - 2)! =6!/21/4! =5-6/2 = 15.

Ortser: 15.

3agaua 9.

Haiiaute konuuecTBO TpeX3HAUHBIX YHCEN, KOTOPbIE MOYKHO COCTaBUTh U3 udp 1, 2, 3, 4, 5, 6,
7, ecnii UGpBI B YKUCIIE TTOBTOPSITHCS HE MOTYT.

Pemenue.

st Be16Opa (hOpMyJTBI BBISICHSIEM, YTO JJIsSL YKCEN, KOTOPhIE MbI OyJIeM COCTaBISATh, MOPSI0K
YUYUTBIBACTCSI U HE BCE JJIEMEHTHI OJHOBPEMEHHO BBIOMpAIOTCS. 3HAYUT, 3TO COCAUHEHUE —
pasmerieHre u3 7 aeMeHToB 1o 3. Bocmonsdyemes Gpopmyinoit 1t uncna pasmernenuii: A73 = 7(7 —
(7 -2)=7"-6-5=210 uucen.

Otger: 210.

3agaua 10.

CKOJIBKO CYIIECTBYET CEMH3HAYHBIX TeJIC(POHHBIX HOMEPOB, B KOTOPBIX BCe IU(MPHI pa3HbIE, a
HOMEp HE MOKET HAUMHATHCS C HYJIA?

Pemenwue.

Ha niepBblii B3rIs1 3Ta 337a4a Takas ke, Kak U MpepIayIas, HO CI0KHOCTh B TOM, YTO HAJ0
HE YYUTHIBATh T€ COCIMHEHUS, KOTOPhIE HAUMHAIOTCS C HYJISA. 3HAUUT HEOOXOAMMO U3 CYIIECTBYIONINX
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10-tu udp cocTaBUTH BCE CEMU3HAYHbIE HOMEpa Tele()OHOB, a TOTOM OT MOJIYYEHHOTO YHCJIa OTHSTh
KOJMYECTBO HOMEPOB, HaUMHAtOMUXcs ¢ Hyls. Dopmyna OyeT iMeTh BHI:
Al107-A%%=10-9-8-7-6-5-4-9-8-7-6-5-4=544320.
OtgeT: 544 320.

3agaua 11.

CKOJIBKUMH CTI0OCO0aMU MOXXHO PAcCTaBUTh HA TOJIKE 12 KHUT, U3 KOTOPBIX 5 KHUT — 3TO
COOpPHUKH CTHXOTBOPEHHM, TaK, 4TOOBI COOPHUKH CTOSITH PSIAOM?

Pemrenne.

CHavayia mpuMeM 5 COOPHHKOB YCJIOBHO 3a OJIHY KHUTY, MIOTOMY YTO OHH JOJKHBI CTOSTH
psagoM. Tak Kak B COGMHEHUH CYIIECTBEHHBIM €CTh IMOPSIIOK, U BCE DJIEMEHTHI UCIIONB3YIOTCS, 3HAYUT
3TO TIEPEeCTaHOBKHU U3 8 3yeMeHToB (7 KHUT + ycnoBHast | kaura). x xonmunyectBo P8. Jlanee Oyaem
MIEPECTABIIATh MEX]y COOOM TOJIBKO COOPHUKU CTUXOTBOPEHUH. DTO MOXKHO ciaenaTth PS5 cnocobamu.
[Tockonbky HaMm HYKHO PacCTaBUTh M COOPHUKH, U JAPYTU€ KHHUTU, TO BOCIOJB3YEMCS MPaBUIOM
npousBeaenusa. CinenoBatensno, P8 - P5 = 8! - 51. Uucno cnoco6oB Oyner OONbLIINM, TO3TOMY OTBET
MO>XHO OCTaBUTb B BUC MPOU3BEACHHS (PaKTOPHAIIOB.

OrTser: 8! - 5!

3anaua 12.

B knacce 16 manbumkoB u 12 neBouek. s yOOpPKM TEppUTOpUHM BO3JIE LIKOJIBI HYKHO 4
MaiburKa U 3 1eBoYKH. CKOJIBKHUMHE CITIOCOOaMHU MOXHO UX BBIOPATh CO BCEX YUCHHKOB Kitacca?

Pemienue.

Chavana oTaenbHO BbIOepeM 4 Manmbuuka u3 16 m 3 nmeBouku w3 12. Tak kak mHOpsIOK
pa3MelieHrs] HE YYUTHIBA€TCA, TO COOTBETCTBEHHBIE COCIUHEHHS — COueTaHUs 0e3 MOBTOpPEHUH.
YuuteiBas HEOOXOIUMOCTh OJTHOBPEMEHHOTO BBIOOpA M MAIbYUKOB, U IEBOUEK, UCIIOJIB3YEeM MPABUIIO
Mpou3BeieHus. B pe3ynbTaTe yucio cnocoboB OyIeT BHIYUCIATHCS TaKUM 00pa3oMm:

Cl64 - C123 =(16!/(4! - 121)) - (12V/3! - 9)=((13 - 14 - 15-16)/ (2 -3 - 4)) -((10 - 11 - 12)
/(2 - 3)) =400 400.

Otsert: 400 400.

3amaua 13.

Cxonpkumu criocobamu 10 GpyTOOTBHBIX KOMaHA MOTYT pasbIirpaTh MEXIy COOOW 30J0THIE,
OpOH30BBIE U cepeOpsHbIe Meaanu?

Pemenue.

Ha nwenecrane mouéra Haxomarcs 3 koMmaHabl u3 10, U Il HUX OYEHb CYIIECTBEHHO, KTO
KaKo€ MECTO 3aHsI, T.€. MOpsAoK ciaegoBaHusi. COCTaBICHUE TPYIII C YYETOM MOPSAKA CICTOBAHUS -
pa3MeIleHus. Yucno pa3MeIeHnin onpenensieM o bopmyiie
A1o® = 10!/(10 - 3)! = 10!/7! = 8-9-10 = 720.
Hpyroit crocod pemieHus ¢ ucrosib3oBanueM HM-mpaBuia, kak B 3amade 20. OmHako, yem Oolblie
BBIOOpPKA, TeM yJI00HEee cpa3y MPUMEHSTh TOTOBYIO GOPMYITyY.

Ortser: 720.
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Tema: BblunciieHHne BepOSITHOCTEH COOBITHH MO KJIacCHYeCKOW (opmysie ompenaesieHust
BEPOSITHOCTH.

CoaeprxaHue M 10CJI€10BATEIbHOCTD BBINIOJIHEHHUS 3aJaHUI

IIpumep 1. [lycts B ypHE coepKUTCs 6 OAMHAKOBBIX IIAPOB, MPUYEM 2 U3 HHUX - KpacHbIe, 3 -
cunue u 1 - Oenpiii. KakoBa BO3MOYKHOCTH BBIHYTH HayJady M3 YpHbI L[BETHOW mmap? MoxHO Ju
OXapakTepu30BaTh 3Ty BO3MOXKHOCTh 4HciaOoM? OKa3bplBaeTCsl MOKHO. OJTO 4YMCIO M Ha3bIBAETCs
BEPOSATHOCTBIO COOBITHS A (IOABICHUS LBETHOIO 11apa). TakuM o0pas3oM, gepoamuocme ecmo 4ucio,
Xapakmepusyiouiee Cmenensb 603MOHCHOCIU NOAGTEHUA COObIMUA.

Kaxzplii 13 BO3MOMKHBIX DPE3yJbTaTOB HCHbITaHUSA (B mpumepe 4, HCIbITAHUE COCTOUT B
U3BJICYEHUH 111apA U3 YPHBI) HA3bIBAETCS 271EMEHMAPHBIM UCXO000M.

Te onemeHTapHbIE HCXOABI, B KOTOPBIX HHTEpecylollee Hac COOBITHE HACTyIaerT,
HA3bIBAIOTCS O1A20NPUAMCIMEYIOWUMU TOMY  cOObITHIO. B mpumepe 4  OGraronpusTCTBYIOT
cOOBITHIO A (TTOSIBIIEHHE [IBETHOTO I1apa) 5 HCXO/IOB.

CoObITHS Ha3BIBAIOTCS PAGHOBO3MONCHBIMU, ECIIU €CTh OCHOBAHUS CUMTATh, YTO HE OJIHO M3
HUX He sBIIsieTCs 00jiee BO3MOXKHBIM, YEM JPYyToe.

IIpumep 2. [osiBeHHE TOrO WM MHOTO YHCJIA OYKOB Ha OPOIICHHOM HIPAIbHOM KyOWKe —
PaBHOBO3MOYKHBIC COOBITHSI.

Bepoamnocmuoio P(A) coObITHs A Ha3bIBAIOT OTHOILIEHUE YUCIIA OJIArONPUATCTBYIOIIUX STOMY
COOBITHIO MCXOJIOB K OOIIEMY YHCITy BCEX PABHOBO3MOXHBIX HECOBMECTHBIX DJIEMEHTAPHBIX HCXOO0B,
o0pa3yromux NoaHyo rpynmny. Beposmuocms P(A) codbiTus A onpenaensercs o Gopmyre

m
P{ A} =
F
)
r€ M — YUCII0 SJIEMEHTAPHBIX UCXO0JI0B, OJIATOMPUITCTBYIONIUX A; N — YUCIIO BCEX BO3MOXKHBIX
AJIEMEHTAPHBIX UCXOJI0B UCTIBITAHMUS.
B npumepe 4 Bcero simeMEHTapHBIX HMCXOJOB 6; M3 HUX 5 OIAronmpusITCTBYIOT COOBITHIO A.
CrefioBaTeIbHO, BEPOSITHOCTH TOTO UTO B3ATHIH I1ap OKaKeTCs BETHBIM, paBHa P(A) = 5/6.

IIpumep 3. Onpenenuts BEpOATHOCTH BBITIAACHHUS HEYETHOTO YHCIa OYKOB Ha KOCTH.
Pewenue. [Ipu Opocanuu KOCTH cOObITHE A — «BBIIANIO HEYETHOE YHUCIO OYKOB» MOKHO
3amucaTh Kak noamMHoxkectBo {1, 3, 5} mpoctpanctBa ucxonos {1, 2, 3, 4, 5, 6}

(puc. 1).

Puc. 1. [IpocTpaHcTBO HCXOJI0B IIPU OPOCAHUM KOCTH
Yucino Bcex paBHOBO3MOXKHBIX MCXOJOB N = 6, a 4UCIIO OJaronpHusTHBIX cOObITHIO A—m = 3.

CrnenoBarenbHO,
3 1
PAy=Z=o.
Ilpumep 4. B ypHe Haxoautcs 7 mapoB: 2 OenbiX, 4 uepHbIX U 1 KpacHbIi. BeiHMMaeTcss oauH
map Hayraja. KakoBa BepOsITHOCTb TOTO, YTO BBIHYTHIN I1ap OyAeT YEpHbIM?
Pewenue. 3anymepyem mapel. Ilycts, Hampumep, Imapsl ¢ HoMepamu 1 u 2 — Oenble, ¢
HoMepamu 3, 4, 5 u 6 — u€pHbIe, a KpacCHOMY IIapy IpucBoMM Homep 7. Tak Kak MbI MOKEM BBIHYTH
TOJBKO OJWH M3 CEMH IIapOB, TO OOIEEe YUCIO PAaBHOBO3MOXKHBIX MCXO0JIOB paBHO cemu (N = 7). U3

HUX 4 ncxoia — MOSABICHHUE IIApoB ¢ HoMmepamu 3, 4, 5 ub — mpuBeayT K TOMY, UYTO BBIHYTBHII HIap
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oyner u€épubiM (M = 4). Tem cambIM, BEPOSITHOCTh COOBITHUSI A, COCTOSIIETO B TOSIBICHUU YEPHOTO

=2
mapa, paBHa 7

Brruncnure BepoSTHOCTH TOTO, YTO BBIHYTHIH 11ap OyaeT OenbIM.

IIpumep 5. BeuucauTh BEpOSATHOCTH BbIManeHUs B cymMme 10 oukoB mpu OpocaHUM mMapbl
KOCTEH.

Pewenue. PaccMoTpuM Bce paBHOBO3MOXKHBIE MCXOJIbI B pe3ysibTaTe OpocaHusi IBYX KOCTeil
(ux 4ncimo paBHO 36 - pEeKOMEHIyeM 3amucaTh B BHjae Tabnuibl). Bemanenne B cymme 10 oukoB
(coObITHE A) BOBMOXKHO B TPEX Citydasx — 4 o4ka Ha MepBOM KOCTH M 6 Ha BTOPO, 5 OYKOB Ha MepBOit

u 5 Ha BTOpOIi, 6 0ukoB Ha mepBoii U 4 Ha BTOpoii. [1oaTOMYy BepoATHOCTH COOBITHS A (BBINAACHUS B
_3_1
cymme 10 oukoB) paBHa 36 127

IIpumep 6. 113 60 BonpocoB, BXOAAIMIMX B 3K3aMEHAI[MOHHbIE OMJIETBI, CTYAEHT MOJArOTOBUII
50. KakoBa BepOSITHOCTH TOTO, YTO B3SATHIM Hayjady CTYIAECHTOM OWJIET, coaepxaliuii 2 BoIpoca,
OyZeT COCTOSATH U3 MOATOTOBICHHBIX UM BOIIPOCOB?

Pewenue.

1) O6o3HaunM cobbITHE A - «BBITAHYTBINA CTYAEHTOM OWJIET COCTOUT U3 MOJATOTOBJICHHBIX UM
OouneroB». [l BBIUKCICHHS BEPOSTHOCTU TOSIBICHUS JAaHHOTO COOBITHSI  BOCIIOJIb3yeMCs
KJIACCUYECKUM  OMpEICNICHHEM BEPOSTHOCTH  COOBITHS, COTJIACHO KOTOPOMY  BEpPOSITHOCTH

1
PlAj=—,
onpenensiercs mo popmyie: 1
rae m— YHCIIO HCXOJIOB, npu KOTOPBIX MOSIBIISIETCS coObITHE A,
n-— oOrmree YHCIIO AIIEMEHTAPHBIX HECOBMECTHBIX PaBHOBO3MOKHBIX HCXOJIOB.

2) Onpenenum N. OO11ee YnCIo OUIETOB ONpeensieTcs coueTanueM 1o 2 u3 60:
I .
n=C%= 50! =M=17’m
58l 2l 2

3) KonmnuecTBO OMIIETOB, BOIPOCHI KOTOPBIX CTYACHT 3HAET, OMPEEISETCS COUETAaHUEM T10 2 U3

50:
2 01 50.49

m= Cho=——=——=1225

43l 2l 2

4) OnpenenuM BEpOATHOCTh COOBITHS A

Pa)=1222 _ oo
1770

Omeem: BeposTHOCTh TOTO, UTO B3ATHIM Haynady CTYJEHTOM OMIIET, coAepxaliuii 2 Bompoca, Oyner
COCTOSITh U3 MOATrOTOBIEHHBIX UM BorpocoB paBHa P(A) = 0,69. To ects, ecniu Oyzaer, Harpumep, 100
TaKMX CTYJEHTOB, TO 69 U3 HUX BBITAHYT OMJIETHI, K BOIIPOCAM KOTOPBIX OHU MOJITOTOBJICHBI.

CaoiicTBO 1. BepostHOoCTh docmoseprozo codbitus A paBHa enunuie: P(A) = 1.

CaoiicTBO 2. BeposaTtHOCTh Hes03M0HcH020 cOObITUSA A paBHA HYIO0: P(A) = 0.

CBoiicTBO 3. BeposSTHOCTb CIy4aiiHOTO COOBITHS €CTh MOJIOKUTEIBHOE YUCIIO, 3aKIIIOYEHHOE
MEXIy Hy/1em U eOuHuyell.
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Ilpumep 7. Tak kak BepOSATHOCTH BbIMAACHUS 13 OUKOB Tpu OpOcaHWU Mapbl KOCTEH —
HEBO3MOXKHOE COOBITHE, €TO0 BEPOSITHOCTH PABHA HYJIIO.

Knaccuueckoe onpeodenenue eeposmuocmu NPEIONaraeT, 4YTO YHCIO DJIEMEHTapHBIX
MCXOJIOB MCIIBITAHHSI KOHEYHO. Ha mpakTuke jke 4acTo BCTPEUYAIOTCS UCIBITAHUS, YUCIO BO3MOYKHBIX
HCXOJIOB KOTOPBIX OeckoHeuHOo. KpoMe 3Toro, 4acTo HEeBO3MOKHO MPEACTABUTH PE3YJIbTAT UCIBITAHUS
B BHJIE COBOKYIHOCTH JJIEMEHTapHbIX coObITHH. Elle TpyaHee yka3aTh OCHOBaHHS, MO3BOJISIFOIINE
CUMUTATh AJIEMEHTapHbIE COOBITUS PAaBHOBO3MOXHBIMU. 1o 3TOM mpuumHe, HApsLy C KIACCUYECKUM
OIpe/IeICHUEM BEPOSATHOCTU MCIIONB3YIOT U JAPYTUE OINpeAeNieHUsl, B YACTHOCTH CHIAMUCMUYECKOoe
onpedenenue.

Cmamucmuueckoe onpeoenenue 6eposmHocmu

OmHuocumenvhas yacmoma HApSAy C BEPOSITHOCTHIO NMPHUHAJICKUT K OCHOBHBIM TOHSITHUSM
TEOPHUH BEPOATHOCTEH.

Omnocumenvnou uacmomoi coObITHUI A Ha3pIBAIOT OTHOIICHUE YHCJIA MCIBITAHUH, B
KOTOPBIX COOBITHE MOSIBUIIOCH, K 00IIeMy YnCiTy (aKTUYECKU TPOU3BEIECHHBIX UCTIBITAHHIA:

Wiy ="

L 1

r71e M — YKUCII0 MOSBICHU COOBITHS A, N — 00I1Iee YHCIIO UCTIBITAHUHA.

Knaccuueckaa eepoamunocms evluucisiemcsa 00 OnbvlMa, 4 OMHOCUMENbHAA YACMOMA —
nocie onvima.

JlnurenpHble HAOMIOIEHUS TTOKA3aJIM, YTO €CJIM B OJIMHAKOBBIX YCIOBUSAX MPOU3BOMIST ONBITHI, B
KKJIOM U3 KOTOPBIX YHUCIIO HCHBITAHUI BEJIUKO, TO OMHOCUMENbHAA YACMOma OOHapycugaem
C60IICME0 yCcmouuueocmu. IT0 CBOMCTBO COCTOUT B TOM, YTO B PA3JIUYHBIX ONbITaX OTHOCUTEJIbHAS
4acTOTa MU3MEHSETCS Majio (TeM MEHbIIEe, YeM OOJIbIlle MPOU3BEACHO HUCIBITAHUN), KOJIEOIACh OKOJIO
HEKOTOPOTO MOCTOSHHOTO YK CJIa. DTO TOCTOSTHHOE YUCJIO U €CTh BEPOSITHOCTD MOSBJICHHS COOBITHS.

Takum  oOpa3oMm, TpH  JOCTaTOYHO  OONBIIOM  KOJMYECTBE  WCIBITAHHUA B
KaueCTBE CIAMUCMUYECKOU 6EPOAMHOCIMU COObIMUA TIPUHUMAIOT OMHOCUMENbHYI0 YACMONY NI
YHCI0, OMU3KOE K HEM.

IIpumep 8. EcrectBoucnsitatens K. [Tupcon tepnennBo nmoadpachiBal MOHETY U
12012_ 15005 TOCHIE KaXKJOTO OpOCaHHs HE JIEHHWJICS 3alUChIBAaTh IOTy4eHHBIH pesynbTaT. IIposenas
24000
sty omepaiuio 24 000 pa3, oH oOHapyxw1, yTto repd Beimazan B 12 012 cmydasx.

BbIUucIiss OTHOCHTENBHYO YacTOTY BBINIAACHUS Tep0a, OH MOy ,

4TO MIPaKTUYECKH paBHO 1/2.

CopepxxaHue NpaKkTH4YeCKOi padoThl

Bapuanr 1.

1. Pemnre 3apauy:

3aoaua 1. B ypue naxoaurcs 15 6enbix, 5 kpacHbix u 10 uépnbix mapos. Hayran usBnekaercs
1 map, HaliTH BEpOSITHOCTh TOTO, UTO OH OYZeT: a) 6enbIM, 0) KpaCHBIM, B) UEPHBIM.

Pewenue. PaccvotpuM cobbitie 4 — w3 ypHBl OydeT u3BIeuéH Oenbii map. JaHHOMY

COOBITHIO  OaronpusTCTByIOT = 15 snemenTapHBIX HCX010B, IIOATOMY IO  KJACCUYECKOMY

OIIPEJICJICHUIO:
=" 1
#3002 BEPOSTHOCTH TOTO, TO U3 YpHBI Oy1eT U3BIEUEH OeNblil map.

C npyrumu myHKTaMU aHAJIOTUYHO, PACCMOTPUM CIIEYIOIINE COOBITHS:
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B _ u3 YPHBI Oyner U3BJICUYEH KpacCHBIN map;

' us YpHBI Oy1eT U3BJICUEH YEPHBIN TIap.

CobbiTHIO & GnaronmpusrcTByer 5 JNEMEHTApHBIX  HMCXOOB, 4  COOBITHIO C_ 10
JJIEMEHTaAPHBIX UCXOJIOB. Takum obpa3zom, COOTBETCTBYIOIIHE BEPOSITHOCTH
5 1
PRy =—=—;
300 &
1m0 1
Pilh=—==.
30003
[TpoBepka MHOTHX 3a7a4 MO0 TEOPHUH BEPOSITHOCTH OCYIIECTBIISICTCS C MOMOIIBIO T€OPEMBI 0
A BT

CyMMe BeposSiTHOCTell coObITHI, 00pa3ylomux NoJaHYI0 rpynny. B HameMm cinydyae coObiTus

00pa3yroT MOJIHYIO TPYIIY, a 3HAYUT, CyMMa COOTBETCTBYIOLINX BEPOATHOCTEN JOJKHA 0053aTeIbHO
PlAY+ PBV+ P =1

PaBHATHCA CAUHHUIIC!

3agaua 2. B kopoOke nexar 8 3eneHbIX, 7 CMHMX U 15 KpacHBIX KapaHjamieid. Berunciaurtsb
BEPOSITHOCTH TOTO, YTO B3SATHIM HAyTaJ KapaHaaml OyJeT, CHHUM HITH 3€JICHBIM.

Pewenue:

A B35IM CHHUM KapaHaul

B: B3siu 3eneHbIi KapaHaann

C: B3sIM CUHUI UJIH 3€JIeHbII KapaHaaul

CoopbiTue C paBHO cymme coObiTHii AuB: C=A + B

pay="- L
BepoaTHOCTh cOObITHS A paBHa no 30

e 8
BepostHocTh coObIiTHs B paBHa no 30

P(C)= P(A+B) = LA+ P(B = —+ = =12 _ g5
BepositHocTs cobbiTHst C paBHa 300 300 30
Omeem: 3.

3anaua 3. B onHOi KopoOke HaxoauTcs 4 OenbIX U § YepHBIX IIAPOB, a B APYroi — 3 GenbIx u
9 uepnbix. U3 kaxmoil KOpoOKM BBIHYJIM MO IIapy. BeIUMCINTE BEPOSATHOCTH TOrO, YTO 00a IIapa
OKaXyTCsi OETTBIMHU.

Pewenue:

A: u3 nepBoil KOPOOKHU BBIHYJIU O€JbIi 11ap

B: u3 BTOpO#i KOPOOKM BBIHYJIN O€JIBIH 1Iap

C: u3 KOpoOOK BBIHYJIH Oelble Maphbl

Fla)=
BeposiTHOCT COOBITHS A paBHA

FlE)=
BepostHOCTE COOBITHS B paBHa

=¥ o= |F

1

P(C)=P(A-B) = P(4) P(B)=— _=— = 0083

11
BepostHocTh coObiTHs C paBHa 34
Omeem: 0,083
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3anaua 4. B marazud noctynuwio 30 XOJOIWJIBHUKOB, MSATh M3 KOTOPBIX UMEIOT 3aBOJICKOM
nedexr. CrnydailHbIM 00pa3oM BBIOMPAIOT OJUH XOJOIMIBHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH
Oynet 6e3 nedexra?

Pewenue. 30 — 5 = 25 XOJIOAMIIBHUKOB HE UMEIOT nedexra.
ITo KJIACCHUYECKOMY OIPEIeNICHNUIO:
25 5
P=3%7s ;
— BEpPOATHOCTh TOTO, 4YTO HAyraJ BBIOPAHHBIH XOJOAWIBHUK HE HMeEeT deghekma.
5
— s 0,8333
Omeem:

3agauya 5. Habupas Homep Tenedona, abOHEHT 3a0bUT MOoceIHre Be UMPHI U, TOMHS JTUIIIb,
4YTO 3T UU(pPHI pa3nuyHbl, HaOpan ux Hayraa. Hailtu BeposTHOCTH TOro, yTo HaOpaHbl HYXKHbIE
nudper.

Pewenue:

A: aboHeHT Hayraj HaOpai HyXHbIE [TUPPbI

2
n=An=—o

-= 30
Hucno Bcex BO3MOXKHBIX HCXOJI0B PaBHO gl

Uucno ucxo10B, 01aronpuaTCTBYOINX cOObITHIO A m = 1

e 1
Fide"=—=0011
(AF 50

BepositHOCT cOOBITHSA A paBHA #

Omeem: 0,011

3agauya 6. AGOHEHT 3a0bLI TOCICAHIO UGpPY HOMepa TernedoHa U MOITOMYy Habupaer e
Hayraz. OnpenenuTs BEPOSITHOCTD TOTO, UTO eMy MPUIAETCS 3BOHUTDH HE OoJiee 4eM B 3 MecTa.

Pewenue. BeposiTHOCTh HAOpaTh BEpHYIO IUGPY U3 IeCATU paBHA 10 yciaoButo 1/10.

PaccmoTpum clieAyIoIme CIIly4au:
1. mepBBIii 3BOHOK OKa3ajCsl BEPHBIM, BEpOSATHOCTh paBHa 1/10 (cpa3y HaOpaHa HykHas nugpa).
2. mepBbI 3BOHOK OKa3aJiCs HEBEPHBIM, a BTOPOM - BEPHBIM, BEpOSTHOCTH paBHa 9/10%1/9=1/10
(mepBbIif pa3 HaOpaHa HeBepHas LMdpa, a BTOPOM pa3 BepHas M3 OCTABLIMXCS JEBATH LUDD).
3. mepBbIi U BTOPOM 3BOHKHM OKAa3aJUCh HEBEPHBIMU, a TPETUH - BEPHBIM, BEPOSTHOCTH pPaBHA
9/10*8/9*1/8=1/10 (aHAIOTHYHO MYHKTY 2).
Bcero momyuyaem P=1/10+1/10+1/10=3/10=0,3 - BepOATHOCTH TOTO, YTO €My IMPHICTCS 3BOHUTH HE
0oJjiee yeM B TPU MECTA.

Otser: 0,3

3agaua 7. AGoHeHT 3a0bU1 mocienHue 2 Mudpsl TenedoHHOro HoMepa, HO MOMHUT, YTO OHH
pas3nu4Hbl U 00pa3yroT JABy3HauHoe uucio, MeHblnee 30. C yuyeToM 3TOro oH HaOupaer Hayraj 2
udpsl. HailTi BEpOSITHOCTH TOTO, UTO 3TO OyAyT HYKHBIE ITUQPHIL.

Pewenue. VicrionpzyeM KJIaCCHUYECKOE OMpeneneHrue BeposTHOCTU: P=m/n, tme m - uyucio

ncxoaos, 6HaFOHpH${TCTBy}OHIHX OCYIICCTBJICHUIO CO6BITI/I$I, aNn- 4uciao BCEX pPaBHOBO3MOKHBIX
OJIEMCHTApPHBIX HCXOa0B.
m=1, TaK KaK TOJIbBKO OJHO 4YHCJIO IIPaBUIBHOC. HO)IC‘—II/ITaeM KOJINYECTBO BCE€X BO3MOXKHBIX

JIBY3HAYHBIX YHCEN C pa3HbIMH ITU(ppaMu, MeHbIee 30, KOTOpble MOKET HaOpaTh a0OHEHT:
Ortser: 1/18.
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3apaua 8. Ha maxmatHyro IOCKy cCilydailHBIM 00pa3oM IOCTaBJIeHBI JBe Jaapu. KakoBa
BEPOSITHOCTH, YTO OHU HE OyAyT OUTH O/IHA APYTYIO?

Pewenue. Victionb3yeM KIIACCUYECKOE OMpPENEICHHEe BEposATHOCTH: P=m/n, rme M- dwucio
MCXOJIOB, OJIATOTMPUSATCTBYIOIIUX OCYIICCTBICHUIO COOBITHSA, a N - YHUCIO BCEX PAaBHOBO3MOXKHBIX
AJIEMEHTAPHBIX UCXOJIOB.

Yucio Bcex crmocoOOB paccTaBUTh Jiaabu paBHO N=64-63=4032 (epByro 1aapl0 CTaBUM Ha
Mo0yI0 13 64 KJIETOK, a BTOPYIO - Ha JIIOOYIO M3 OCTaBIIMXCS 63 KIIETOK).

Uucno cmoco0OB paccTaBUTh JIaZbM TakK, YTO OHM He OynyT OWTh OAHAa JPYryro
paBHO M=64-(64—15)=64-49=3136 (nepByt0 Jaabl0 CTaBUM Ha JOOYI0 W3 64 KIIETOK, BHIYCPKHBACM
KJICTKH, KOTOPBIC HAXOSTCS B TOM K€ CTOJIOIE U CTPOKE, YTO U JaHHAs JIaJibsl, 3aTE€M BTOPYIO JIaIbIO
CTaBHM Ha JIFOOYIO U3 OCTABIIUXCS MOCIE BhIUCPKUBAHUS 49 KIIETOK).

Torma uckomas BepostHocts P=3136/4032=49/63=7/9=0,778.

OrBer: 7/9

3apaua 9. Ludps 1, 2, 3, ..., 9, BeiMCaHHbIC HA OTJEIbHBIC KAPTOUKHU CKIIAJBIBAIOT B SIIUK U
THIATENLHO IepeMeInBatOT. Hayraj BBIHUMAIOT OJIHY KapTO4Ky. HaliTi BEpOSITHOCTB TOTO, UTO

YHCIIO0, HAITMCAHHOE Ha 3TOM KapTOYKe:

a) YeTHOE; 0) ABy3HAUHOE.

Pewienue. Victionb3yeM KIIAaCCHYECKOE OIPECICHUE BEpPOATHOCTH: P=m/n, Tae M- 4ucio
HCXOJIOB, OJIATOMPUATCTBYIOIIMX OCYIIECTBICHHIO COOBITHS, a N - YHCIO BCEX PaBHOBO3MOXKHBIX
AJIEMEHTAPHBIX HCXOJIOB.
Canyuait a) n=9, Tak Kak Bcero 9 paznuyHbIX KapTOueK. m=4, Tak KaK BCEro Ha 4 KapTOUKaxX HaIllMCaHbl
YeTHBIE yycia (2, 4, 6, 8). Torma P=4/9.
Crnydait 6) n=9, Tak kak Bcero 9 paznmuuHbx KapTouek. m=0, Tak KaKk Ha BCEX KapTOYKaX HAIMCAHBI
onHo3HauHble yucaa. Torma P=0/9=0.

Otser: 4/9, 0.

3agaya 10. Ha xaxxnoli U3 maTH OJMHAKOBBIX KapTOYEK HaleyaTaHa OJHA M3 CIEAYIOLINX
oyks: "a", "M", "p", "1", "10". Kaprouku TmiatenpHo nepememanbl. HaliTu BeposSTHOCTH TOTO, UTO Ha
YeThIPEX BBIHYTHIX 110 OJTHOM KapTOUKEe MOXHO IIPOYECTh CIOBO "topTa'.

Pewenue. VicrionpzyeM KJIacCUUECKOE OIpeaeieHue BeposTHOCTU: P=m/n, Tme m - wyucio
HCXOJI0OB, OJIaronpusATCTBYIOIINUX OCYIIECTBICHUIO COOBITHSA, a N - YHUCIO BCEX PAaBHOBO3MOXKHBIX
AJIEMEHTapHBIX HCXOJIOB.
n=5-4-3-2=120 cioco60B, Tak Kak INEpBYI KapTouky (OyKBY) MOXHO BBITAHYTb (BBIOpaTh) 5
crioco0amH (Tak Kak BCEro KapTO4yeK MATh), BTOPYIO - 4 (OCTaoCh K 3TOMY HIary 4eThIpe), TPEThIO - 3
u YEeTBEPTYIO - 2 criocobamu.
m=1, Tak KaK KCKOMasl MOCIEA0BATEILHOCTh KapTouek "10", motom "p", morom "1", motom "a" ToJIbKO
OJlHA.

[Tonyuaem BepositHOCTh P=1/120.
Otset: 1/120.

3agauya 11. PeGeHok mmeer Ha pykax 5 kyoukoB c OykBamu: A, K, K, JI, V. Kakosa
BEPOSTHOCTh
TOTO, 4TO PEOCHOK coOepeT u3 KyOMKOB CI0BO "Kykia"?
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Pewenue. VictionszyeM opmylly KIaCCMUYECKOW BepOsSTHOCTH: P=m/n, rae N - 4ucimo Bcex
PaBHOBO3MOKHBIX SJICMCHTApPHBIX HCXO0B, M - YHUCJIO QJICMCHTAPHBIX HUCXO0O0B,
OJIaroNMpHUATCTBYIOIINX OCYILECTBICHUIO COOBITHSI.

Uucno pa3nuaHbIX niepectaHoBok u3 0ykB A, K, K, JI, V paBHo

n=5111211111=1-2-3-4-51-2=60,

U3 HUX TOJIBKO OJHA COOTBETCTBYET cjoBy "Kykija" (m=Il), mo3TOMy IO KJIaCCHYECKOMY
OTIPE/ICTICHUIO BEPOSITHOCTH BEPOSTHOCTh TOTO, YTO peOCHOK cobeper u3 KyOWKOB CIOBO "Kykia"
paBHa P=1/60.

Orgert: 1/60.

3apaya 12. Ha nosike B ciryyaiiHOM nopsiike pacctaBieHo 40 KHUT, Cpeid KOTOPBIX HAXOIUTCS
TpexToMHUK [lymkuna. HaliTh BeposSTHOCTH TOTO, YTO 3TU TOMa CTOST B MOPSAJKE BO3pACTaHUS
HOMepa CJieBa HaIPaBo, HO HE 00A3aTEIBHO PSAOM.

Pewenue. Vicrionb3yeM KIIaCCUYECKOE OMpEENIeHHe BEpOITHOCTH: P=m/n, rae N - 4yucino Bcex
PaBHOBO3MOKHBIX AJIEMEHTaPHbBIX UCXOJ0B, M - YHCIIO 3JIEMEHTapPHBIX HCXO/JIOB,
ONMaronmpusATCTBYIOMMX oOcylecTBieHH0 coObitust A = (Toma CTOAT B TOpsiIKE BO3BO3pPACTAHUS
HOMeEpa cieBa HaIpaso, HO HE 00513aTeNbHO psaaoMm).
n=40-39-38=59280, Tak Kak MepBbIii TOM MOXXHO MIOCTaBHUTH Ha Jito6oe u3 40 Mect, BTOPO# - Ha 060e
13 39 MeCT ¥ TpeTul - Ha JItoboe 13 ocTaBmUXCS 38 MeCT. A 4HCIIo

m=C340=40!37!31=40-39-381-2-3=9880.

Torna uckomast BeposiTHOCTh P(A)=mn=988059280=16.

Otgert: 1/6.

3agaua 13. Cryaent 3Haet 20 u3 25 BOMpOCOB mporpammbl. HailTu BEpOSTHOCTH TOTO, UTO
CTYJIEHT 3HAET NPEeJJI0KEHHbIE €My TpU Bompoca?

Pewenue:

A CTyZIEHT 3HaeT MPEAJIOKEHHBIE €My TPH BOTIpOCca

;29
Yucio Bcex BOBMOXKHBIX UCXOJI0B PABHO R P
g 200
Yucno ncxo 0B, 01aronpusTCTBYIOMINX HACTYIUIEHUIO COOBITHS A paBHO o
_m_ 1140 0496
BepositHOCT cOOBITHSL A paBHA 7 2300

Otser: 0,496

3anaua 14. Ha xaproukax HamucaHbl mensle uucia or 1 go 15 BkmoumtensHo. Haynmauy
U3BJIEKAIOTCSL JIBE€ KapTOouku. KakoBa BEpOATHOCTH TOTO, 4YTO CyMMa 4YHCEJ, HAlMCaHHBIX Ha
KapTOYKax, paBHA JeCATH?

Pewenue:

A: CyMMa 4YMCCJI, HAIIMCAHHBIX HAa KapTOUYKax, paBHA JCCATU
2 13l

n=(. =——=105
YucIto BCeX BO3MOKHBIX HCXOJI0B PABHO B2
Ywuciio ucxo 0B, 6JaronpusaTCTBYIOMIMX COOBITHIO A paBHO 4 ( 1+ 9; 2+8; 3+7; 4+6 )
A== _o03s
BeposiTHOCT COOBITHS A paBHA no 105

Otser: 0,038
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3agaua 15.B ypHe nexar mapsbl, IBy3HaYHbIE HOMEpa KOTOPBIX cocTaBieHs! U3 mudp 1,2,3,4,5.
KaxoBa BepoSITHOCTb BBIHYTh 1LIap ¢ HOMEPOM 157
Pewenue:

A: BBIHYT 11ap ¢ HomMepoM 15
a_3l_
S

»n 20
Yucno BceX BO3MOKHBIX HCXO0J0B PaBHO

Ywuciio ucxo 0B, 6JaronpusaTCTBYOMIMX COOBITHIO A m = 1

P =L _ops
n

BeposiTHOCTh cOOBITHSI A paBHA 20

Otser: 0,05

Tema: BoruncijieHue BepOATHOCTEN CJI0KHBIX COOBITHI.
Coaep:xaHue M 10CJIe10BATEJIbHOCTH BbINOJHECHUS 3a1aHUI
Bomnpoce! 11 camonpoBepKH.

1. ChopmynupyiiTe TEOpeEMY YMHOXKEHUS COOBITHIA.
2. ChopmynupyiiTe TEOpeMY CI0KEHUS COOBITHI.
3. dopmyIa yCI0BHOW BEPOSTHOCTH.

dopmyiia OJHOU BEPOATHOCTH

1. B nupamuze 10 BUHTOBOK, TpU U3 KOTOPBIX CHAO0XEHBI ONTUYECKUM TMPULIETIOM.
BeposTHOCTH TOro, YTO CTpPEJOK MOpPa3HT MHUIIEHb MPHU BBICTPENE U3 BUHTOBKU C ONTHYECKUM
npurenom, pasaa 0,85; Uit BUHTOBKM 0€3 ONTHYECKOTO MPUIIENIa 3Ta BEpOATHOCTh paBHa 0,7. Haiitn
BEPOSTHOCTh TOTO, YTO MHIICHb OYIET MOpake€Ha, €CIM CTPEJIOK IMPOW3BENET OJHWH BBICTPET U3
Hay1aqy B3SITOW BUHTOBKH.

2.B nepBoit kopoOke cofepxkutTces 25 paguonamn, U3 HUX 20 cTaHAapTHBIX; BO BTOPOH KOpOoOKe
— 15 nmamn, u3 Hux 11 cranmaptHeix. M3 BTOpoit KOpoOKM Haydaudy B3sTa JiaMIla U TEpENokKeHa B
nepByto. HaliTu BeposITHOCTH TOrO, YTO JlamIla, HayAady W3BJI€UYEHHas U3 MepBod KOpoOkH, Oyxaer
CTaHJIapTHOM.

3.Nmeetcs nBa HaOopa netaneil. BepodaTHOCTh TOrO, 4TO JA€Tajlb NEPBOro Habopa cTaHJapTHas,
paBna 0,85, a Broporo — 0,95. HaiiTu BepoSITHOCTH TOTO, YTO B3sTas Hayjaaudy JeTaib (U3 HayJaady
B35TOTO HaOOpa) — cTaHIapTHAS.

4. Habupas Homep TenedoHa, aOOHEHT 3a0bL1 2 HUGPHI U, MOMHS JUIIb, YTO 3TH IUQPPHI
pa3nuyHbl, Habpan ux Hayraj. HailTu BeposATHOCTB TOT0, YTO HaOpaHHBIE U(PHI TPABUIIBHBIE.

5. U3 50peraneit 18 msrorosieHs! B nepBoM Liexe, 20 — BO BTOPOM, OCTaJbHBIE B TPETHEM.
IlepBslii 1 TpeTHii LI€Xa AAIOT NPOAYKLHNIO OTIIMYHOTO Ka4ecTBa ¢ BEpOSITHOCTHIO 0,95, BTOpOI 1IexX — €
BepositHOCTRIO 0,7. KakoBa BepOSITHOCTH TOTO, YTO B3sTas HayAady JeTaib OYyJIET OTIMYHOTO
KadecTBa?

6.B nupamuzne 25 BUHTOBOK, 8 U3 KOTOPBIX CHAOKEHBbI ONTHUYECKUM MpHIeToM. BeposTHOCT
TOT'0, YTO CTPEJIOK MOPA3UT MUILEHD IIPHU BBICTPEJIE U3 BUHTOBKH C ONITUYECKUM MpHULieiaoM, paBHa 0,9;
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JUTsl BAHTOBKH 0€3 ONMTHYECKOTO MPHIIENIa 3Ta BEPOATHOCT paBHa 0,65. HaliTh BEpOsSTHOCTH TOTO, UTO
MUIICHb OyIeT OPaKeHa, €CIIU CTPEJIOK MPOU3BEACT OJMH BBICTPEN U3 HAyAauy B3sSTOM BUHTOBKH.

7. B mepBoii kopoOke comepxutcss 35 paguornamil, u3 HuUX 20 CTaHIAPTHBIX; BO BTOPOM
KopoOke — 25 mamn, u3 HuXx 10 cranpaptHeix. V3 BrOopoll KOpoOKM Hayaady B3dTa Jlamma u
nepenoxeHa B nepByro. HallTu BeposATHOCTb TOro, YTO JiaMIla, HayAady HM3BJICUCHHAas U3 INEpBOM
KOpOOKH, OyZIeT CTaHIapTHO.

8.Mmeercs nBa Habopa Aeraneil. BeposTHOCTh TOTO, YTO JETallb EPBOro Habopa cTaHAapTHAS,
paBua 0,7, a Broporo — 0,9. HaiiTu BeposTHOCTH TOTO, YTO B3siTas HayJgady JAeTalb (U3 HayJgady
B35TOT0 HaboOpa) — cTaHJapTHAs.

9. Bpoiensl aBe UrpaibHbie KOCTH. HallTh BEpOATHOCTH TOTO, YTO CyMMa BBIMABIIMX OYKOB
paBHa 8.

10. 13 70nperaneit 20 U3roToBieHbl B MEPBOM IieXe, 25 — BO BTOPOM, OCTaJIbHbIE B TPETHEM.
[lepBriii U TpeTUi 1eXa JAIOT MPOAYKLHUIO OTIUYHOTO KauecTBa ¢ BeposATHOCTHIO 0,9, BTOpOH 1ex — ¢
BeposTHOCTRIO 0,75. KakoBa BEpOSITHOCTh TOTO, YTO B3ATasl Hayjmady Jeraib OyIeT OTIMYHOTO
KauecTBa?

Tema: Boruncienue BeposiTHoOcTell coObITHIH B cxeMe bepuyiian
Coaep:xaHue M 10CJIe10BATEJIbHOCTH BbINOJHECHUS 3a1aHUI

Bonpocsl 11 caMONpoBepKH.

BeposiTHOCTH KakuX COOBITHI MOKHO BBIYUCIIATH 110 popmysie beprnymim?

Kak 3anuceiBaercs popmyna bepnymm?

BeposiTHOCTH KakuX COOBITUI MOYKHO BBIYMCIIATH 10 JIOKalIbHOU Teopeme Jlamaca?
BeposiTHOCTH KakuX COOBITHI MOXHO BBIYUCIIATh IO WMHTErpalibHOM Teopeme Jlarmaca?
Kak 3anuceiBaercs opMyia gokanbHOM TeopeMsl Jlamiaca?

o gk whE

Kak 3anuceiBaercs opMyna uHTerpanbHoi Teopemsl Jlamnaca?

Penrenne 3agau.
1. HaiiTu BepoATHOCTb TOTO, YTO COOBITHE A TOSBUTCA HE MEHee TpeX pa3 B MATU
UCIIBITAHUAX, €CTTH BEPOSTHOCTD MOSIBIICHUSI COOBITHS A B OJIHOM HCTIbITaHUK paBHa 0,4.

2. BepoaTHOCTh BCXOKeCTH ceMsiH miieHuIbpl paBHa 0,9. KakoBa BeposSTHOCTH TOro, 4To W3
YEThIpEX MOCESHHBIX CEMSH B30MAYT HE MEHEE Tpex?

3. B xaxgom u3 700 He3aBHCHMBIX HUCHBITAHUNH COOBITHE A MPOUCXOIUT C MOCTOSHHOM
BeposTHOCTBIO 0,35. HaiiTu BeposITHOCTH TOr0, 4TO cOObITHE A MPOUCXOAUT: TOUHO 270 pa3; MeHbIIe

gem 270 u Gonbine yeM 230 pas.

4. HaiiTu BEeposITHOCTh TOTO, YTO COOBITHE A MOSBUTCS B MATH HE3aBHUCUMBIX HCIBITAHUAX HE
MEHee TpeX pa3, €clid B KaXKJ0M UCIBITAHUU BEPOSTHOCTD MOSIBICHUS cOObITHS A paBHa 0,4.
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5. Haiitu BeposiTHOCTH TOTO, uTO TIpH 300 McmbITaHUSAX COObITHE HAacTynmuT poBHO 100 pasa,
CCJIM BEPOATHOCTD €ro MOABJICHUSA B KAXKIOM MCIILITAHWU paBHA 0,6

6. Monety OpocaroT 6 pa3. HaliTi BepoITHOCTB TOTO, YTO «IepO» BBINAAET HE MEHEE JABYX pas.

7. B cembe miecth neted. HailTu BEpOATHOCTH TOTO, YTO CpeIW ATHX JeTel He Oosee IBYyX
MaJIbYUKOB. BEeposTHOCTh pOXKICHUS MAJIbUMKa NPUHATH paBHOU 0,51.

8. B kaxaom u3 500 HE3aBHCHMBIX HCMBITAHUM COOBITHE A TPOMCXOAUT C TOCTOSHHOMW

BeposiTHOCTHIO 0,4. HaiiT BeposATHOCTBH TOTO, YTO cOObITHE A TPOHCXOAUT: TOYHO 190 pa3; MeHbIIe
yem 235pas.

9. B nexe 6 moropoB. s Kaxa0ro MOTOpa BEPOSTHOCTH TOTO, YTO OH B JaHHBI MOMEHT
BKIIIOUeH, paBHa (,8. HaiiTu BepoATHOCTb TOTO, YTO B JJAHHBI MOMEHT BBIKITFOUEHBI BCE MOTOPBI.

10. Haiitu BepoaTHOCTH TOTO, uTo npu 300 McHbITaHUAX COOBITHE HACTYnUT poBHO 104 pasa,
€CJIM BEPOATHOCTbH €T0 MOSBJICHUS B KaXK/I0M HCTIbITaHuK paBHa 0,4.

Tema: Borunciienue BeposiTHOCTH 10 (popmy.ie baiieca.
Coaep:xaHue M 10CJIe10BATEJIbHOCTH BbINOJHECHUS 3a1aHUI

3aganue 1.
Kpartkoe conep:xxanue Teopun

y . BB, B
Ecnu C06I)ITI/I€ A MOKET NPOU30UTHU TOJIBKO ITPH BBIITOJJHCHUHN OJHOTO U3 CO6BITI/II/I =

, KOTOpple OOpa3ylT HOAHYIO 2PYRRY  HECOBMECHMHBLIX  COOblmuil, TO BEPOSTHOCTH
coOBITUS A BBIYUCISETCA IO popmyie

FLA) = PA)PA| B+ PUEFA B+ + PIBIPA| 5

Ota GopMyIia Ha3bIBACTCS YOPMYI0it NOTHOU 8EPOAMHOCHIU.

B.By... B

BHOBb paccMOTpUM TOJHYIO TpYHIy HECOBMECTHBIX COOBITHI *T*  BEpOSITHOCTH

IMOSIBJICHUA KOTOPBIX P{BI]’ P{Bj} T ’P{B?‘ ]

BB, . B, .
, KoTopble OyzneM HasbIBaTh cunomezamu. Toraa no Gopmyse MoiaHON

. CobOpITHE A MOXKET TPOU3OUTH TOJILKO BMECTE C KAaKUM-

00 U3 COOBITUHA

BEPOSITHOCTH
Py = PEIPA| B+ PUEPA B+ + PB A B
Ecimn coObITHE A TIPOU3OIILIO, TO 3TO MOXKET U3MEHUTH BEPOSITHOCTH

P(B).P(5). . P(8,)

ITo TeopemMe yMHOXKEHUS BEPOSITHOCTEH
P(4B) = P(B) P(4|B) = P(HP(B| &)

THUIIOTE3

OTKyJa
PLB)P(A| B)

P8 | 4)= B L)
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AHaJ'IOFI/ILIHO, JJ15s1 OCTAJIBHBIX T'HITIOTE3
PBYPAIB) . _

F(EB | A= .
(5 | 4) P
[Monyuyennas Qopmysia HasbiBaeTcs gpopmynou baiteca (popmynou beiteca). BepostHoctu
P3| 4) P(3,)
TUIIOTE3 Ha3bIBAIOTCS  AHOCMEPUOPHBIMU  BEPOAMHOCMAMU,  TOTJA  Kak -

anpuopHsimMu 6EPOAMHOCMAMU.

3ananmue 2.

PaGora Haja pemenuem 3agau.

Ipumep. B marazun noctynusia HOBas NPOAYKUHMS ¢ TpeX npeanpustui. [IpoueHTHbIi cocTaB
3TOM mpoaykuuu ciuenyromuid: 20% - npoaykuus nepsoro npeanpusatusd, 30% - NpoayKIus BTOPOro
npeanpustus, 50% - mpoaykuus Tperbero mnpennpusatusa; npainee, 10% mnpoaykuuum nepBoro
MpEeANpHUsATHS BBICIIETO COpTa, Ha BTOPOM mpennpustuu - 5% u Ha TpeTheM - 20% MOpoayKIuu
BBICIIETO copTa. HaliTu BEpOSATHOCTH TOTO, YTO CIy4YalHO KyIUUICHHAsh HOBas MPOMYKIHS OKAXKETCS
BBICILIETO COPTAa.

Pemenne. O603HaunM yepe3 B coObITHE, 3aKIIOyarolleecss B TOM, 4YTO OyAeT KyIUleHa

MPOAYKIMS BBICIIETO COpTa, 4Yepe3 4.4, 4 0003HaYMM COOBITHS, 3aKIIOYAIOIIMECS B IOKYIKe
MPOAYKIIMH, IPUHAJUIEKALEH COOTBETCTBEHHO IEPBOMY, BTOPOMY M TPEThEMY IIPEANPUATUSIM.
Mo>kHO TPUMEHUTH POPMYITY MOJIHOM BEPOSTHOCTH, PUYEM B HAIINX 0003HAYCHUSIX:
P(4)=02 PF(B|4)=0,1
P(A4)=0,3 F(B|4)=0,05
P{4)=0,5 P(B|4)=02

[ToncraBisis 3Ty 3HaYEHUS B GOPMYJITy MOJTHON BEPOSTHOCTH, OTYYHUM UCKOMYIO BEPOSTHOCTD:
P(B)=0,2 01+03- 0,05+0,5.0,2=0,135.

IIpumep. OuH U3 TpeX CTPENIKOB BHI3BIBACTCS HA JMHHUIO OTHS M MPOU3BOJUT JIBAa BHICTpEA.
BeposiTHOCTh monasaHus B MUILEHb NPU OJHOM BBICTpeNe AJisi HepBoro crpenka pasHa 0,3, ans
Broporo - 0,5; ansa tperbero - 0,8. Mumienp He nopaxeHa. HailTu BEpOSTHOCTh TOTO, UTO BBICTPEIIbI
IIPOU3BEICHBI IEPBBIM CTPEIKOM.

Pemenue. Bo3MOXXHBI TPU TUIIOTE3BL:

A Ha JIMHUIO OTHS BBI3BAH MEPBBIN CTPEIIOK,
4. Ha JIMHUIO OTHS BBI3BAH BTOPOMW CTPEIIOK,

J% - Ha JIMHUIO OT'HA BBI3BAH TpCTI/Iﬁ CTPCJIOK.

P(A)=P(4)=P(4)="
Tak kak BBI30B Ha JIWHUIO OTHS JIFOOOTO CTPEIKa PaBHOBO3MOXEH, TO

B pesynbrare onbiTa Habm0ga10Ch cOObITHE B - mocie nmpou3BeqeHHBIX BBICTPEIOB MUIIECHb
HE Mopa)keHa. Y CJIOBHBIE BEPOSTHOCTH ITOTO COOBITHS MPU CAETaHHBIX TUIIOTE3aX PaBHBbI:

P(B|A4)=0,7.0,7=0,49,

P(B|4)=0,50,5=0,25

P(B|4)=0,2.0,2=0,04,

10 (bOpMYJ'IC baiieca HaxXoJuM BEPOATHOCTH T'HIIOTEC3bI All'IOCJ'IC OIlbITA:
0,49-1/3 0,49

P48 = 2
1/3.049+1/30,25+1/3 004 0,78

0,628,
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IIpumep. Ha tpex crankax-aBTomMaTax o0paOaThIBAIOTCS OJHOTHUITHBIE JCTANIU, MOCTYIAIOIIHE
nocye o0paboTku Ha oOmmii KoHBeiep. [lepBrlit cranok paet 2% Opaka, BTopoit — 7%, Tpetnii — 10%.
[Ipoun3BoauTENHLHOCTH MEPBOrO CTaHKA B 3 paza 00JbIlle MPOU3BOIUTEILHOCTH BTOPOTO, @ TPETHETO — B
2 pa3a MeHbllIe, YEM BTOPOTO.

a) KakoB npornient O6paka Ha koHBeiiepe?

0) KakoBbI 101 AeTaliel KaKI0ro CTaHKa cpe OpakoBaHHBIX JeTallel Ha KOHBelepe?

Pemenue. Bo3pMeM ¢ KOHBeliepa Hayaady OJHY JieTaldb U PACCMOTPUM COOBITHE A — neTaib

H
OpakoBanHas. OHO CBSI3aHO C THIIOTE3aMU OTHOCHUTEIHHO TOTO, Tl Oblia 0O0paboTaHa 3Ta neranb: =&

— B3ATas Hayjady AeTans 06paborana Hak -om CTaHKe,'s: =123

VY ciioBHBIE BEPOATHOCTH (B YCIOBUH 337[audl OHH JIaHBI B (JOpME IPOIIEHTOB):
PA|H)=0,02, P{A| H,)=0,07, P{A|H,)=0,1

3aBHCHUMOCTH MEXIY TPOU3BOAUTENBHOCTAMU CTAHKOB 03HAYAIOT CIEAYIOLIEE:
P(H))=3P(H,), P{H;)=0.5P(H,;) .

A Tak KaK runoressl 00pa3yroT MOJHYIO TPYMILY, TO PUA )+ P()+P(H;)=1 .

PemuB noiyyeHHyIo cuCTEMYy YpaBHEHUI, Hal1eM: PUH) =619, P{H;) =219, PAH;)=1/9

a) ITonnas BEPOATHOCTB TOT'O, UTO B34TadA HayJAady € KOHBeﬁepa AC€Tallb — 6paKOBaHHa$II
2

P(4) =ZP(A|Hi)P(H,.)=%0,02+§0,07+éo,1= 0,04
Jpyrumu cioBamu, B Macce AeTanel, CXoIAIIuX ¢ KOHBelepa, Opak coctasiseT 4%.
6) Ilyctp u3BecTHO, 4TO B3ATas Hayjady jeranb — OpakoBaHHas. Ilomb3ysch ¢opmynoi

baiieca, HaiiieM yCIIOBHBIE BEPOSITHOCTH THIIOTE3:
PLAH)P(H) 6/9.0,02 _

F(H | 4)= By o4~
FIA|HYPIH .

P(H,| 4)= ( |PEJ}9)( 2}=2’f§§;107=0,39
FPIAIHOYFPIH .

P{H3|A]= ( | 3} ( 3}:‘”9 0’120,28

P(4) 0,04

Takum obpa3om, B o01iel Macce OpakOBaHHBIX JieTaield Ha KOHBeWepe J0Js IepBOro CTaHKa
coctainsieT 33%, Broporo — 39%, Tperbero — 28%.

3ananme 3.

3agauu 1019 CaMOCTOSITEILHOTO pellieHus

1. SABastoTcs M CilydasMH CIEAYIOLIME TPYHIbl COOBITHI: a) ONBIT — OpocaHHe MOHETHI,
coObITus: A1 — mnosiBieHue repba; A2 — mnosiBieHne HUPPH; 0) ONbIT — OpocaHUE JBYX MOHET;

coObITUs: Bl — TmosiBlIeHHE ABYX repOoB; B2 — nosiBieHue ABYX LU]p; B3 — NOSIBIEHHUE OIHOTO
rep6a u 01HOM LK(PBI; B) ONBIT — OpocaHue UrpaabHoi KocTh; coObitus: C/ — nosiBieHHe He Oonee
IBYX 04KkOB; C2 — MOsIBIIEHUE TPeX WM YeThIpeX oukoB; C3 —IOsBIECHHE HE MEHEE ISTH OYKOB; T)
OIBIT — BBICTpPEN MO MuUlIeHu; coObiTus: D1 — nmomananue; D2 —mpomax; 1) onbIT — JBa BBICTpeENa
110 MUIIEHU; COOBITH: E() — HU 0JHOTO nonajaanus; £/ — onxo nonaganue; £2 — 1Ba NONAAaHuUsA; €)
OIIBIT — BBIHMUMAaHHUE JIBYX KapT U3 KOJOABI; coObITHs: F1 — mosiBIeHre nBYX KpacHbIX Kapt; F2 —
MTOSIBJIEHNE JIBYX YEPHBIX KapT?

2. B ypue A Genbix u B uepHbix mapoB. M3 ypHBI BBIHUMAIOT Hayraj oauH Imap. Haittu
BEPOSTHOCTH TOTO, UTO 3TOT LIap — OEbIil.
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3. B ypHe A Genbix u B uepHbIX mapoB. M3 ypHBI BBIHUMAIOT OJWH IIIap M OTKJIAJILIBAIOT B
CTOpoHYy. JToT map okazaics OembiM. Ilocime storo w3 ypHBl OepyT eme oauH miap. Haiitu
BEPOSITHOCTH TOTO, YTO ITOT AP TOXKE Oy/IeT OCIIbIM.

4. B ypHe A Oenbix u B uepHbIX mapoB. V3 ypHBI BRIHYJIH OJWH IIAP U, HE TISASI, OTIOKHIIN B
cropony. Ilocne aToro u3 ypHsl B3sju emie oauH map. OH okazaincs 6enpiM. HaiiTi BeposTHOCTB TOTO,
YTO MEPBBIH 1Iap, OTIOKCHHBIA B CTOPOHY, — TOXKE OCIIBIN.

5. U3 ypHbI, comepxarieii A Oenbix W B depHBIX 1IapoB, BBIHUMAIOT OJWH 3a JIPYTUM BCE
mapel, kpome ogHoro. HaliTu BEpOSITHOCTH TOTO, YTO MOCIEAHHM OCTaBIIMiiCS B ypHE map OyIeT
OeIbIM.

6. 13 ypHBI, B KOTOpOil A OeJbIX mapoB U B 4epHbIX, BRIHUMAIOT MO BCE HAXOSAIINECS B
Hell mapel. HaiiTu BEpOsITHOCTD TOTO, UTO BTOPHIM IO OPSAKY OyA€T BBIHYT O€JbIi 1map.

7. B ypue A Genbix u B yepnbix mapos (A > 2). 13 ypHbI BBIHUMAIOT cpa3y jBa mapa. Haiitu
BEPOSITHOCTH TOTO, YTO 00a mapa OyayT OeiapIMHu.

8. B ypue A Genbix u B uepnbix mapos (A > 2, B > 3). 13 ypHbI BBIHUMAIOT cpa3y MsTh MIAPOB.
HaiiTi BeposiTHOCTB p TOTO, YTO J1BA U3 HUX OYIyT OCNBIMH, & TPU YEPHBIMH.

9. B maptum, cocrosmeid u3 X uznenuit, umeercs | nedektaeix. M3 maptuu BeiOMpaeTcs aJis
KoHTpous | uznenuii. HaiiTu BEposITHOCTB p TOTO, YTO U3 HUX POBHO J uznenuii 0y 1yt neeKTHBIMH.

10. UrpanpHast KocTh Opocaercst oauH pa3. HalTu BepoOsITHOCTH CIAEAYIOMMX COOBITHI: 4 —

MOSIBJICHHE YETHOTO YMCIIa OYKOB; B — TosBICHHE He MeHee 5 oukoB; C— mosiBiieHHE He Ooiee 5
OYKOB.

11. UrpanbHast KocTh Opocaetcs /Ba pa3a. HailTu BEposSTHOCTb p TOTO, YTO 00a pas3a MOSIBUTCS

OJIMHAKOBOE YHCIIO OYKOB.

Tema: Pemenne 3aga4 Ha 3anuch pacnpenenenus {CB.
CopaeprxaHue H I0CJIeI0BATEIbHOCTD BBINIOJIHECHHUA 32 JaHUI

Bomnpoce! 11 camonpoBepKH.

1. JlaiiTe onpenenenye TUCKPETHON CIIy4ailHON BEJIMYHHBI.

2. JlaiiTe onpeneneHye HeNpephIBHOM CIIy4aiiHOW BEJIMYUHBI.

3. JlaiiTe onpeneneHne 3aKOHa pacipeaesICHUsT JUCKPETHON CIIy4YailHOM BETUYUHBI.

4. Jaite omnpenencHUEe MHOTIOYTOJIbHUKA PpACHpENCIICHUsT AUCKPETHOW  CIIly4aliHOU
BEJINYHHBI.

CDOpMy.]'Ia OMHOMHAIIBHOTO pacipeaciacHus

BeinosiHenue pemeHus 3aga4
I. IlocTpouTh MHOTOYIOJBHHK pacOpeneleHuss IUCKPETHOW CIy4alHOW BEIMYMHBI X,
3aJJaHHOW 3aKOHOM PAaCIIPEICICHHAS:

’2 14 ’1 13

2. B nenexnoii norepee BbimymieHo 500 OwuineTos.
PaspirpeiBaercs nBa Beurpseima nol000 py6neit, necsats Beiurpsiiieit mo 100 py6mneit u nBaauare — no
50 pyOnei. HaiiTu 3akoH pacmpeneneHus CIy9alHOW BEJIMYMHBI X — CTOMMOCTH BO3MOXKHOTO
BBIMTPBIIIA JIJIS BiIaJieNblla OAHOIO JOTEPEHHOro OuseTa.
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3. B maptuu 10% HectanmapTHbix netaneid. Haynauy oroOpanbl 4erbipe netanu. Hammcathb
3aKOH pacIpeeieHUs] TUCKPETHOM CIyYaiiHOM BEIMYMHBI X — YKCJIAa HECTAHAAPTHBIX JAETajeh Cpeau
YeThIpeX 0TOOPAHHBIX.

4. TuckpeTHas ciayvaiiHas BeJIMunuHa X UMEET 3aKOH pacIpeieIeHUs

Haiitu BeposTHOCTM p1 U p3, €CIH
1 A5 |3 45 |15

U3BECTHO, YTO P1 B 2 pa3a MEHbLIE P3.

5. baHK BbIaeT NmsTh KpeauToB. BeposaTHocTh HEBO3BparTa KpeauTa paBHa 0,2 Juist KaXI0TO U3
3aeMIIMKOB. COCTaBUTh 3aKOH PACIPEICIICHHS CIIy4ailHOM BENIMYMHBI X — YHUClIa 3aeMIIUKOB, HE
BEPHYBLIUX KPEAUT [0 OKOHYAHUH CPOKA KPEIUTOBAHUS.

HNuauBuayanbHas padora
1. TlocTpouTh MHOTOYTOJBHHK pacmlpeieNieHus] MIUCKPETHON Ciy4aiiHON BelHYuHBI X,
3a/IaHHOW 3aKOHOM pacCIpe/IeNICHNUS:

1 16 (2 |1

2. B penexuoil norepee BbimyineHo 200 OunetoB. PaspirpeiBaercsa onuH Berpbinr B 100
pyOuielt, nate BeiUrpshiliel no 50 py6neit u nBaauate — no 10 pyOGreii. Halitu 3akoH pacnpeneneHus
CIIy4aliHOM BEJIMYMHBI X — CTOMMOCTH BO3MOXKHOI'O BBIMIPBILIA JUISl BJIAJEINIbLIa OJHOTO JIOTEPEHHOIO
ounera.

3. B maptun 15% HectannmapTHbix netaned. Haynauy oroOpanbl nsate neraneid. Hammcats
3aKOH paclpeeNeHUs] TUCKPETHON CIyYailHON BEIMYMHBI X — YHCJIAa HECTAHAAPTHBIX JETajeh Cpeau

MATH OTOOpPaHHBIX.

4. luckpeTHas cilydaiiHasi BeIMUMHa X UMEET 3aKOH pacIipe/leIeHus

25 |, 3 25 15 Haiitu BeposiTHOCTH P2 M p3, €CIH

U3BECTHO, YTO P2 B 2 paza OoJbIIe P1.

5. baHK BbIIaeT yeThipe Kpeauta. BeposTHOCTh HEBO3BparTa kpeauta paBHa 0,3 st KaXa0ro u3
3aeMIIMKOB. COCTaBUTh 3aKOH PACIpPEICIICHHs CIy4ailHOM BeNIWYMHBI X — YHUClIa 3aE€MIIUKOB, HE
BEPHYBILIUX KPEAUT [0 OKOHYAHUH CPOKA KPEIUTOBAHUSI.

Tema: Bbluncienne BeposiTHOCTel M Haxo:kaeHue xapakrepuctuk s HCB ¢ momoubio
(pyHKIMM IVIOTHOCTH M MHTEIPAJIbHON PYHKIHMHU pacnpeneleHus

Conep:xaHue 1 M0CJ€e10BATEIbHOCTH BHITIOJIHEHUS 3aJaHU I

31



Bonpocs! 111 camonpoBepKH.

1. Maiite onpeesieHne MaTEMaTUYECKOT0 0XKH/IaHNs HEIIPEPHIBHON CITy4aiiHON BEJIMYUHBI.

2. JlaiiTe onpeneseHne AUCIIEPCUH HETIPEPHIBHOM CiIy4ailHON BEIMYNHBI.

3. laiiTe onpezeneHue CpeHEro KBaapaTuieckoro OTKJIOHEHUSI HENPEPBIBHOM CITy4aiiHOM BETMYHMHBI.
4. JlaitTe onpenesieHue MObI.

5. MaiiTe onpezeneHre HayaabHOTO MOMEHTA.

6. 3anuiunTe GOpMyJibl BEIUMCIEHUS MO/IbI U HA4YaIbHOTO MOMEHTA.

Pemenue 3axau.

1. Haiitu MaremMaTH4ecKO€ OXKHUJIAHUE, JUCIEPCUI0 M CpPEJHEE KBAaAPATUUYECKOE OTKJIOHEHHE
CIy4allHOW BEJTMYUHBI X, 3aJaHHOW TIOTHOCTBIO pactpenenenus f(X) = 1 va uarepsane (0;1).

2. HaiiTu MareMaTH4eCKOe OXXKMJAHUE, JAHUCIEPCHI0 U CpEJHEee KBaJIpaTUYECKOE OTKJIOHEHHE

0 mpu x <0,
.. . . 1
CIly4aiiHOM BeIMYUHBI X, 3aJaHHON (YHKITHEH pacpeeneHus F(x)= 7 X mpu 0< x<4,

1 npu x > 4.

3. Cnyuaiinas BemmuuHa X B uHTepBaie (2;4) 3a1aHa IIOTHOCTHIO pactpenenenus f(X) = - 0,75x%+
4,5 — 6;8He 3TOoro unTepBaia f(x) = 0. Haiitu mony Benu4uHbl X.
4. HaiiTi nucnepcuio ciry4aifHOW BETMYMHBI X, 3aJaHHON (YHKUIMEH pacnpeneieHHs F(x)=
0 mpu x <0,
5x? -1 mpu 0 < x <1,
X mpu x >1.
5. Cnyuaiinas BenuumHa X 3ajaHa IUIOTHOCTBHIO pactpenerneHus f(X) = 2x B untepBane (0;2); BHe

9TOr0 MHTEpPBAjia f(X) = (. Haiitm HayaJabHBIC MOMEHTBI IepBoOro, BTOpoOro, TpeTb€ro U 4CTBEPTOIro
MOpAIKOB.

NuauBuayanbHoe BINOJHEHHE 32124
1.HaiiTn maTemaTH4YeCcKoe OKUIaHUE, TUCTIEPCHIO U CPEIHEE KBAPATHUYECKOE OTKIIOHEHUE CITy4aiHOM

1
BeTMYMHBI X, 33J]aHHOM IIOTHOCTHIO pacnpenenenus f(X)= —x na unrepsaie (0;2).

2. Haitu MareMaTtmueckoe OXKHUIaHHUEC, IUCHCPCHUI0O M CPECAHEC KBAJAPATHUUYCCKOC OTKIOHCHHUEC

0 mpu x <0,
z

Cly4ailHOW BeTMUYUHBI X, 3aJaHHON QyHKIMen pacnpenenenus F(X)= {cosx mpu 0 < X < >

Vs
0 mpu X>—.
P 2

3. Cnyuaitnas Benmumaa X B mHTepBane (0;1) 3amaHa mmoTHOCTHIO pacmpenenenus f(X)= 3x?; Bme
storo uaTepBaia f(X) = 0. Haiitu Moy Bemmunubl X.
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4. HaiiTu nucriepcuio CiIydyallHOW BENWYWHBI X, 3aJJaHHOW (YHKIIUEH pacrpeeieHHs F(x)=
0 mpu x<0,
X npu 0<x<1,
1 mpu x >1.

5. CnyyaiiHas Benu4MHa X 3a/aHa IUIOTHOCTHIO pacnpexaenenus f(X) = 4x B unrepBane (0;3); BHe
storo uHrepBana f(X) = 0. HaiiTu HayanbHbIe MOMEHTHI MIEPBOrO, BTOPOTO, TPETHEr0 U YETBEPTOrO
HOPSIIKOB.

Tema:Bblunciienne BeposiTHOCTeH W HaxoxaeHue xapakrepuctuk aaa HCB ¢ momombio
HHTerpajibHoOil GyHKUMM pacnpeneeHust
Coaep:xaHue 1 NMOCJ€e10BATEIbHOCTH BbITIOJIHEHUS 3aJaHU I

Bonpocs! 111 camonpoBepku

1. Yro Takoe mioTHOCTH pactpeneneHus? CBoicTBa MIOTHOCTH.

2. BeposITHOCTh CMBICH IJIOTHOCTH.

3. Yro takoe matemaruueckoe oxunanne HCB? ®@opmyia BerauciaeHus.

4. Yto takoe nucnepcuss HCB? @opmyra BeIUNCIEHUSA.

5.Uto Takoe cpeanee kBajaparuueckoe orkaoHeHue HCB? @opmyia BeIYUCICHUS.

CamocrosiTesibHas padora

Bapuanr Nel
1. Jana ¢pyHKIMS pacnpeaesieHuss HEMPEepbIBHOM CIIy4aitHOM BEIMYUHBI X:
{, e w3}
y - T
Fixy=ssm lx, sox OBZx=—;
{ T
MBL X —
5 4

Haiitu nioTHOCTS pacnpenenenus f(x).

2. 3ajaHa IIOTHOCTh paclpeiesICHUs] HEPEPbIBHOM ClyyailHOW BETMYMHBI X:

r[} npg x<l
f{x}r%x—{],i mpy 12x <21
LD, gy x w3

Haiitn pynkuumto pactnpenenenus F(X). [Toctpouts rpadukn 060ux QyHKIHHA.
Haiitu BepossTHOCTH TOr0, 4T0 X MpUMET 3HaYCHHE, IpUHa yIexkalee natepsaiy (1,5; 2).

3. 3agaHa IIOTHOCTh PACIPEIEIICHHS] HEMPEPBIBHOM CIIy4aiiHOW BEJIMYUHBI X:

113 wpu x<
12

Sixl=i—x, mpxe 0Sx=Z
i[}, npu xw 2

Haiitu mateMaTudeckoe OXKUJAHUC, TUCTICPCUIO U CPCAHCC KBAIPATUUCCKOC OTKIIOHCHUC.
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4. J1nsa pacnpeneneHus u3 3aJaHus 1 HallTM MOAY U MeJaHy.

Bapuant Ne2
1. Nana pyHkuus pacupeaeneHus: HempepbIBHON clTydyallHOM BETUIHHBI X:

{, mpe x <

I
k|

Fixt=scos2xy, mpy 5%

i MpL X

.

b |

Haiiti mioTHOCTE pacnpeneneHus f(x).

2. 3ajaHa IIOTHOCTh paclpeesieHUs] HENPEPbIBHOM CcyyailHOW BETUYMHBI X:

i

i 13 FErer T
ffxf}={0,5—x= Mpr 1= x=3;
!j}, gy x»3

Haiitu dynkuuto pactupenenenus F(X). [Toctpouts rpadukn 060ux QyHKIMHA.
Haiitu BeposiTHOCTB TOTO, yTO X MPUMET 3HAUCHHE, IPUHAJIeKalee uutepsaty (1; 2,5).

3. 3aaHa MIOTHOCTh pacIipe/ie]IiCHHs] HEIPEPHIBHOM CIy4YailHOW BETMYUHBI X:

B

i , e x el
f{x}:{Ex, upn lSx=2;
2 wpu x w2

Haiitn MaremaTtnueckoe 0OXXuAaHUE, TUCIIEPCUIO U CPEAHEE KBAIPATUYECKOE OTKIIOHEHHE.
4. I1nsa pacnipeneneHus U3 3ajaHus 1 HallTH MOAY U MeJlMaHy.

Bapuant Ne3
1. [Tana QyHKUuMs pacnpeaeraeHns HeMpepbIBHON cy4yaiiHOM BeIMUuHbI X:

{1, moa x
}?.
il

[

Fxy=<sm 3w, mmy O=Sx

1. ML x}E
: Ao 3

HaiiTi moTHOCTH pacnpeneneHus f(x).

2. 3ajaHa IIOTHOCTh paclpeAeIeHUs] HENPEPBIBHOM CIydailHOW BETMYMHBI X:

=

II} e x <l
fy=12x-035 pu 1<x=3;
h3 Mpy x =i

-

Haiitu ¢pynkumto pactpenenenus F(X). [Toctpouts rpaduku 060ux GyHKIHN.
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Haiitu BeposiTHOCTB TOTO, uTO X MPUMET 3HAYCHHE, MPUHA IeKaee narepsaiy (1,5; 2).

3. CnyuaifHas BenuuuHa X 3aJaHa MJIOTHOCTBIO pacnpezaencuus f(X) = 2x va unrtepsane (0;1), a BHe
storo urrepBaia f(X) = 0. Haiitu maTreMaTHuecKoe OKUIaHUE, TUCIICPCHIO M CPEIHEE KBAAPATHUECKOE
OTKJIOHECHHE.

4. Jlns pacnpenesieHus U3 3ajlanusi | HalTH MOy ¥ MEJIMaHy.

BapuanTt Ne4
1. lana ¢hyHKIMS pacnpeaesieHus] HEMPEePhIBHOM CITyYaitHOM BEIMYUHBI X:

{ s x <

. - i
Fixy=<cosix, mpu D2x= =

1, P X

b | by

Haiiti niotHOCTh pacnpenenenus f(x).

2. 3ajaHa IIOTHOCTh pacnpeaeNieHus] HeNPepbIBHOM cllydyaifHOM BETUYUHBI X:

b

| 3, . <l
Fly=413—n wpn lsx<l
0. mpr x 3

Haiitu ynkuumio pacnpeneneaus F(X). [Toctpouts rpaduku 060ux GyHKIHA.
Haiitu BeposiTHOCTB TOTO, 4TO X MpPUMET 3HAYCHHE, IPUHAJIekKaliee natepsany (1; 2,5).

3. CnyuaiiHas BennunHa X 3a/laHa IUIOTHOCTHIO pacnpeaeneHus f(X) = 1/2x na unrepsaine (0;2), a BHe
storo untepsaia f(x) = 0. Haiitu MmaTemaTndeckoe OKuIaHue, TUCTIEPCUIO M CPEIHEE KBAIPATHUECKOE
OTKJIOHEHHUE.

4. I1nsa pacnipeneneHus U3 3ajaHus 1 HallTH MOAY U MeJlMaHy.

Tema:Bbruncienue BepoOsATHOCTEH 1JIA HOPMAJIBLHO pacHpefeJeHHOM BeIHYUHbI; BBIYHC/ICHHE
BEPOSITHOCTEH U HAXO0KICHHE XaPAKTEPUCTHK ISl I0KA3aTeJbHO pacnpeaeJeHHOH BeJIHYUHBI.

Conepmaﬂne H NOCJIeA0BATEIbHOCTDh BbINOJHEHHS 3aaHNil

Bomnipocsl 11 caMonpoBepKu.

1. [aiiTe onpeneneHne HOPMaIbHOTO pacipeieIeHuUs.

2. 3anumute GopMyITy TUIOTHOCTH HOPMAIBHOTO PACIIPEICIICHHS.

3. JaiiTe onpeneneHue nNoka3aTeabHOTO pacipe/ieIeHusl.

4. 3anumute GopMyJTy TUIOTHOCTH IMOKA3aTEILHOTO PACTIPEICIICHHS.

5. Hlaiite onpeaenenue u 3anumuTe Gopmyny GyHKINN OKA3aTEIBHOTO PACIPEICICHHUS.

Pemrenune 3agau.

1. Marematn4eckoe OKHUJIAaHUE HOPMAJIbHO pACHpEIEICeHHONM BEJIMYMHBI X PaBHO 3 U CpelHee
KBaJpaTUUECKOe OTKJIOHEeHHE 2. HanmucaTh MIOTHOCTH BEPOSITHOCTH X.
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1 7(X—1)2

f 50
527

2. HopMmanbHO pacmpesencHHas ciaydaiiHas BeaununHa X 3aaaHa IoTHOCThIO f(X) =

Haiitu MatemaTuyeckoe OKUIaHUE U JUCIIEPCUIO X.
3. HanucaTh MI0THOCTh U (DYHKIIMIO paclpe/ie/ieHus MOKa3aTeIbHOTO 3aKOHa, €ClIi rapamerp A=4.

4. Haiftu AUCIEpCHI0 M CpelHEE KBaJpaTHYECKOE OTKIOHEHME MOKA3aTelIbHOrO pPacIpeescHus,
3agaHHOro QpyHKUMeH pacnpenenenus F(X) = 1-e ™ (x> 0).

5. HaiiTu MaremaTM4eckoe OXHJAHHE II0KA3aTeIbHOrO pacrpenesieHus, 3aaaHHoro mpu x>0
IIOTHOCTEIO pacnpenencHus f(X) = 5e™".

NuauBuayaabHOe peieHue 3a1a4.
1. Maremarnueckoe OXUJaHUE HOPMAJIBHO pACIPECICHHOM BEJIMYMHBI X paBHO 9 W cpeaHee
KBaJpaTuuecKkoe oTKIoHeHue 6. HanmucaTh MI0THOCTH BEPOSITHOCTH X.

1 (x-173)?

e 72
6+/ 27

2.HopmasibHo pacmpesesieHHas ciiydaiiHas BenudyuHa X 3a7aHa mioTHocThio f(X)=

Haiitn MatemaTnyeckoe OKHUIaHUE U JUCIIEPCUIO X.
3. HanmcaTh mI0THOCTh U (DYHKIIMIO paclipeiesIeHus IIOKa3aTeIbHOTO 3aKOHa, €ClIU apamerp A=6.

4. HaiiTh IUCHEPCHIO M CpeOHee KBAJpaTHYECKOE OTKIOHEHHE MOKAa3aTeIbHOTO paclpeIe/iCHus,
3aganHoro QpyHkuueil pacrnpenenenus F(X) = 1—e>* (x> 0).

5. HaiiTu MaTeMaTMYeCKOE OKHIAHHE MOKa3aTeJbHOIO pacrpelelenus, 3alanHoro mpu x>0
¢ynxuumeit pacnpenenenus F(x) = 1—e ™.

Tema:MarTemaTnyeckoe 0KUIAHME M JHCIEPCUS CJIYYAHHOH BEJMYHMHBI, paclpelesIeHHOH 10
HOPMAJILHOMY 3aKOHY

Conepmaﬂne H NOCJIeA0BATEIbHOCTDh BbINOJHEHUSI 3aaHU I

IIpakTH4YecKoe BHINOJHEHUE 3aJaHH .

Ne 1. HenpepeiBHas ciydaiiHas BenWuMHA < 3ajaHa GyHKIMEH pacHpeneneHHs BepOSTHOCTEH:
0

ecnH  x <0

Fixi= %(x3+x), ecnn D=x=2

1

ECIIH X > 2

E

Boruucnuth M(X), D), alX) . I moctpoum emé rpapuku #(x) " S (x) , Hy a Ky1a ke 6e3 Hux?

Ne 2. @yHKIUS pacnpeaeseHns HeMpepbIBHON Cly4yaiiHO# BeTMUnHBI X UMEEeT BUI:

0o < 0

F{I}:‘%Ifﬁ} npux.EEDj-L
!} npH 5 = 3.

Haiitn MatemaTuyeckoe OKUIaHUE U AUCIIEPCUIO 3TOM CIIy4YalHOW BEJTMYUHBI.
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Bonpocs! 111 camonpoBepKH.

1. Maiite onpeesieHne MaTEMaTUYECKOT0 0XKH/IaHNsl HEIPEPBIBHON CIIy4aiiHON BEJIMYUHBI.

2. JlaiiTe onpeneseHne AMCIIEPCUH HETIPEPHIBHOM CiIy4ailHON BEIMYMHBI.

3. laiiTe onpezeneHue CpeHEro KBaapaTuieckoro OTKJIOHEHUSI HENPEPBIBHOM CITy4aiiHOM BETMYHMHBI.
4. JlaitTe onpenesieHue MObI.

5. MaiiTe onpezeneHre HayaabHOTO MOMEHTA.

6. 3anuinTe (GOpMyJibl BEIUMCIEHUS MO/bI U HA4YaIbHOI'O MOMEHTA.

Pemenue 3axa4

1. Haiitu MmaTemarudeckoe OXHIAHHE, AMCIEPCUI0 W CpeAHEe KBaJPAaTHUECKOE OTKJIOHEHHE
CIy4allHOW BEJTMYUHBI X, 3aJaHHOW TUIOTHOCTBIO pactpenenenus f(X) = x Ha uarepsaine (0;3).

2. Haiitm Martemartmdeckoe OXHIAHHE, IHUCIEPCHUI0 W CpeAHee KBaJpaTHUYECKOE OTKJIOHEHHE

0 mpu x <0,

Lo . . . V4
CIy4allHOW BeNTMUYUHBI X, 3aJaHHON QyHKIMeH pacrpenencuus F(X)= <sin2X mpu 0 < X < 7

T
1 mpu X>—.
PRy

3. Cnyuaiinas Benmumna X B uHTepBaie (3;5) 3amaHa MIoTHOCTHIO pachpenenenus f(X) = - 1,5x%+
12x — 22,5;BHe sToro untepsaina f(X) = 0. Haiitu moxy Beiuuunbl X.

4. Haiitu nucnepcuio ciaydaiiHOM BeTMUMHBI X, 3alaHHON (yHKIMEH pacnpeneneHus F(x)=
0 mpu x < -2,

%X+0,5 npu -2< X< 2,

1 mpu x > 2.

5. Cnyyaiinas BenmuunHa X 3a1aHa TUIOTHOCTBIO pacmpeneneHus f(X) = 5x B unTepBane (0;2); BHE
storo uHTepBana f(X) = 0. HaiiTu HavyajibHbIE MOMEHTHI MIEPBOTO, BTOPOTO, TPETHETO U YETBEPTOrO
MOPSIAKOB.

CamocrosiTeJIbHOE peuicHUuE 3a1a4

1.HaiiTn MmaTemMaTH4YeCKOE OKUJIaHUE, JUCTIEPCHIO U CPEIHEE KBAPATHIECKOE OTKIIOHEHUE CITy4aiHOM

1
BeMYMHBI X, 33JJaHHOM IIOTHOCTHIO pacnpenenenus f(X)= Ex Ha uaTepBaie (0;2).
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2. Haiitu wmaTeMaTnyeckoe OXHIAHUE, JUCHEPCUI0 W CPEIHEE KBaJIPaTUUECKOE OTKJIOHEHUE

0 mpu x <0,

.. . . V4
CIy4alHOW BeTMUYUHBI X, 3aJaHHON GyHKIMen pacnpenenenus F(X)= <cosx mpu 0< X < >

s
0 mpu X>—.
P 2

3. Cnyuaitnas Benmmunna X B muTepBane (0;1) 3amaHa muoTHOCTHIO pacnpenenenus f(X)= 3x?; Bue
storo uatepBaia f(X) = 0. Haiitu Moy BemuunHbl X.

4. HaiiTi nucnepcuio ciy4aifHOW BETMUYMHBI X, 3aJJaHHON (YHKUIMEH pacnpenerneHHs F(x)=
0 mpu x <0,
X mpu 0<x<1],
1 opu x >1.

5. Cnyyaiinas BenuunMHa X 3a1aHa IUIOTHOCTBIO pacmpeneneHus f(X) = 4x B untepsane (0;3); BHE
storo uHTepBana f(X) = 0. HaiiTu HavyajibHbIE MOMEHTHI MIEPBOIO, BTOPOTO, TPETHErO U YETBEPTOrO
TIOPSIKOB.

Tema:IlonsiTHE 0 LEHTPAJBLHOM NpeleILHON Teopeme.
Conep:xaHue M N0CJIe10BATEJIbHOCTh BbINOJHECHHUS 3a]aHUI

IIpumep 1. BeposiTHOCTh HacTyIJIeHHs COOBITHS A B KaxaoMm ucnbiTaHuu paBHa 0,3. Vcronbsys
HepaBeHCTBO YeOblleBa, OLEHUTh BEPOSTHOCTH TOoro, 4uro B 10000 wucHBITaHHUAX OTKIOHEHUE
OTHOCUTEIILHON YaCTOTHI MOSIBJICHUS COOBITUSI A OT €ro BEPOATHOCTH HE MPEB30UIET MO aOCOMIOTHOM
pennunge 0,01.

B coorBercTBUM C HepaBeHCTBOM YeObllieBa BEPOSITHOCTh TOrO, YTO OTKJIOHEHHUE CIydyalHOU
BEJIMYMHBI OT €€ MaTeMaTUYECKOro OXHUAaHUs Oy/leT MEHbIIEe HEKOTOpOro uucia €, OrpaHuYeHa B

D.
P(|X—m:. <g)zl-—

COOTBETCTBHH C HEPABEHCTBOM E°

Hano ompenenuts MaTemaTHueckoe OXKUIAHME WU JUCIEPCUIO YHMCa TMOSBICHHS COOBITUS A mpH
OJTHOM omnbITe. [[1s1 coObITHS A ciyyaiiHasi BETUYMHA MOKET MPUHUMATh OJHO U3 JABYX 3HaueHUi: 1-
coOpITHe mTOsABHIOCH, (- coObiTHe He mnosiBWIOCh. [Ipm 3TOM BepoATHOCTH 3HaueHus 1 paBHa
BeposiTHOCTH P=0,3, a BeposTHOCTH 3HaueHus 0- paBHA BEPOATHOCTH HEHACTYIUICHUS COOBITHS A
Q=1-P=0,7.

I1o onpeneneHno MaTeMaTUYECKOrO 0XKUAAHUSA UMEEM:

m,=0-g+1-p=p=03

Tucniepcus: 2 =(0-p)'g+(-p)' p=pg=03-07=021

. m, =np. D_=npg;
B caydae /7 He3aBUCHMBIX  MCHBITAHUM  TOJy4aeM  * 7 2 TP gy bopMyIBI  yKE

YIOOMUHAJIMCH BBILIC.

=7 - =7 -
B HaureM ciydae moygaem: s =000 Dr =2100;
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BeposiTHOCTh OTKJIOHEHHMsI OTHOCHUTEIBHOW YacTOTHI TOSBICHUS COOBITHS A B I/ UCTIBITAHUAX OT
BEPOATHOCTH Ha BEJIMYMHY, He npeBblatomyto €=0,01 paBHa:

P

m

< NE) = P(|J?? —m,

< ng) = P(‘m — 3000

—y <100)

< g | = P(|??? —np
" )

BeipaxkeHHe mony4eHHOE B pe3ysbTaTe ITUX HPOCTHIX MPeoOpa3OBaHUil MPEACTABISAET COO0H HE 4TO

MHOE, KaK BEPOSITHOCTh OTKJIOHEHHS Yuciia 7 MOSBICHUS COOBITHS A OT MaTEMaTHYECKOTO OXKHIAHUS

Ha BeNMYMHY He Oonpiryto, yem d=100.

B cootrBercTBUM ¢ HepaBeHCTBOM YeOblmieBa 5STa BEPOSTHOCTh OyAeT HE MEHbBLIC, YeM
D 2100

-2 - -
BEJIMYMHA O 10000

£

1-0.21=079.

b2

Ipumep 2. CKoaBbKO clenyeT MPOBEPUTH AeTanel, 9To0bl ¢ BEpOATHOCTHIO, HE MeHbIeH 0,96, MOXHO
OBLIO 0XKUJIATh, YTO a0COJIOTHAS BEJINYHNHA OTKJIOHCHUS OTHOCHTEIILHON YaCTOThI TOIHBIX JeTalleld OT
BEpPOSITHOCTH JIETalI OBITh TOTHOM, paBHOM 0,98, He npesbicut 0,02.
YcnoBue 3a1aun GaKTHUESCKH 03HAYAET, YTO BBITTOHACTCS HEPABEHCTBO:

:.-" - "'.I
P |——-0.98<0,02 2096

L |
3nech [1- 9uciio TOAHBIX AeTalield, 7- YUCIIO MPOBEPEHHBIX AcTayieid. JJisi MpuMeHEeHHUs] HepaBEHCTBA
YeOnbimeBa mpeodpazyeM NodyueHHOE BhIpaKEHUE:

D.
=0,02m)=z1- ———— =096
(0.02m )

Ilocme AOMHOKCHUA BBIPAKCHHA, CTOALICTO B CKO6KaX, Ha TnonyqaeM BCPOATHOCTb OTKJIOHCHUSA I10

P[|J:- —0.98m

MOAYJIO KOJMUYCCTBA T'OAHBIX I[eTaJIefI OT CBOCro MarcMaTH4YCCKOI'0O OXHIAaHUs, CJIICAOBATCIIBHO,
MOKHO INPUMCHHUTHL HCPABCHCTBO q€6I)IHICBa, T. €. 9Ta BEPOATHOCTL JOJDKHA OBITE HE MCHBIIC, YEM

D,
l-——
(0,02m)"
BeJINYHHA , a TI0 YCIIOBHIO 3aJ1a4H e1le U He MeHblIe, ueM 0,96.
D,
096<]————
(0,02m)" .
Takum 00pa3zom, ToJTydyaeM HEPaBEHCTBO : . Kak yxe roBopmiiock B Ipeabiyiei
D. =mpg

3a/1aue, TUCTIEPCUst MOXKET OBITh Hali/IeHa 1o ¢popmMyie — -

roro, momydaem: D, =(0,02m)" —096-(0,02m)*; m-098-0,02 =0,04-(0.02m)";

098-0.02
nE—
0.04.0,0004
T. e. i BeimosiHeHUs TpeOyeMBIX YCIOBUI He0OXoauMo He MeHee 1225 netaneil.
IIpumep3. CyTouHas MOTPEeOHOCTh AIIEKTPOAHEPTMU B HACEICHHOM IIYHKTE SBISETCS CIydailHOMN

m=1225

BEJIMYMHOM, MaTeMaTH4eCKoe OxujaHue kotopod paBHO 3000 kBt/gac, a mucmepcusi COCTaBIsET
2500. OueHuTh BEPOSATHOCTH TOTO, YTO B OMIKAWIIME CYTKH pPAacXo]] DJEKTPOIHEPTUU B ITOM
HaceneHHOM myHKTe OyaeT ot 2500 mo 3500 kBt/4ac.

Tpebyercst HallTH BEpOSITHOCTH MOMAJaHUs CTy4yaliHOM BETMYMHBI B 331aHHBII MHTEPBAI:

P(2500 =X =3500) =7

Kpaiinue 3HadeHMs] MHTEpBaJa OTKJIOHSAIOTCS OT MAaTEMAaTHUYECKOTO OKUIAHWS HAa OOHY U Ty K€
BeIMYHNHY, a UMeHHO — Ha 500. Torzma MOXXHO 3amucaTh ¢ yueToM HepaBeHcTBa YeOblena:

D,
<300) 21— =%

P(2500 < X <3500) = P(X —m, o
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Ortcrona noxyyaem:
Fzl —ﬂ =099

230000
T. e. uckomast BEpOSITHOCTh OyzieT He MeHbIe, ueM 0,99.
IIpumep 4. CpenHee KBaapaTHUECKOE OTKIOHEHHE Kaxaod u3 2500 He3aBUCHMBIX CIy4alHBIX
BEJIMYUH HE MpeBOCXOMUT 3. OLEHUTh BEPOSITHOCTH TOTO, YTO a0COJIOTHAs BEJIMYMHA OTKIOHEHUS
CpemHero apu(METHUYEeCKOTO OSTHUX CIyYalHBIX BEIMYMH OT CpPEJHEro apu(pMETHYECKOTO UX
MaTeMaTUYECKUX OKUAaHUU He nmpeBocxoaut 0,3.

TpeOyeTcst HalTH BEpOSATHOCTH

Tema:Pemenne 3a1a4 Ha HEHTPAJIbHYIO NIPeAeIbHYI0 TEOpEMY
CoaeprxaHue U M10CJI€0BATEIbHOCTD BHINOJIHEHHUS 32 JaHUIT

IIpumep 1. BeposTHOCTH TOT0, YTO HayAa4dy BbIOpaHHAs JEeTallb OKAXKETCS OpaKOBaHHOM, MPU KaXKIOU
MpoBepKe oJHAa W Ta ke U paBHa 0,2. Ompenenutrb BEPOATHOCTH TOro, yro cpeau S0 Hayran
BBIOpAHHBIX JIeTalieii OpaKOBaHHBIX OKAXKETCSI HE MEeHee 0.

IIpumep 2. U3BectHo, uyto 60% Bcero 4ucia MW3roTaBIMBAEMBIX 3aBOJAOM H3JEIHUN SBISIOTCS
u3zeNnusAMu TiepBoro copta. llpumemmuk Oeper mepsble momaBmmuecs 200 u3penwii. Uemy paBHa
BEPOATHOCTH TOTO, UTO CpeaH HUX oKaxkeTcs u3 oT 120 no 150 uznenuii nepsoro copra?

BeposiTHOCTB TOTO, UTO JI€Tallb OKaXETCsI IEPBOTO COPTa, paBHA, OUeBUIHO, (,6.

Ipumep3. [IpoBepkoit ycTaHOBIIEHO, 4TO 96% u3aenuil cily)KaT HE MEHBIIE TAPaHTUPYEMOTO CPOKA.
Hayrag soibupator 15000 uszpenuii. HallTu BepoOSTHOCTH TOrO, YTO CO CPOKOM CIIyKObI MeHee
rapantupyemoro 0ynet ot 570 mo 630 uznenui.

IIpumep 4.

CpenHee KOIMYeCTBO BHI30BOB, IMOCTYMAIONIMX HA KOMMYTATOP 3aBOjia B TeUeHHUH Yaca, paBHO 300.
O1eHUTh BEPOSITHOCTD TOTO, YTO B TEUSHHE CIIEAYIOMIETO Yaca YMCIIO BHI30BOB HA KOMMYTATOP:

a) npesbicuT 400;

0) Oynet He 6omee 500.

IIpumep S.
CymMa Bcex BKJIQJIOB B OT/IeIeHHEe OaHKa COCTaBIsAET 2 MIIH. pyO., @ BEpPOATHOCTh TOTO, YTO CIIydaiiHO
B3ATHIN BKJIaJ He MpeBbIcUT 10 ThIC. py0d., paBHa 0,6. UTO MOKHO cKa3aTh O YKCII€ BKIAAUYUKOB?

IIpumep 6.

Cpennuii pacxoj BoJIbI Ha )KMBOTHOBOTYeCKOM epme coctapisetr 1000 7 B AeHb, a cpeHee
KBaJpaTUYHOE OTKJIOHEHUE 3TOH ciydaitHoi BennunHbl He npeBbimaeT 200 7. O1leHUTh BEPOSITHOCTD
TOT0, YTO PAcXo]l BOJAKI Ha (pepme B M000# BRIOpaHHBIH NeHb He npe3oiaet 2000 s, ucmonb3ys:

a) HepaBeHCTBO MapKoBa;

0) HepaBeHCTBO YeOrbIIieBa.

IIpumep 7

BeposTHOCTB BhIXOAa C aBTOMAaTa cTaHAapTHOM AeTanu paBHa 0,96. OLIEHUTH ¢ MOMOIIBIO
HepaBeHCTBa UebpllieBa BEpOSTHOCT TOTO, YTO YKco OpakoBaHHBIX cpenu 2000 meraneit HAXOIUTCS
B rpanunax ot 60 10 100 (BKJIIOYUTEIBHO). Y TOUHUTH BEPOSITHOCTH TOTO 5K€ COOBITHSI C TIOMOIIBIO
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WHTETpaIbHON TeopeMbl MyaBpa-Jlamnaca. OOBSICHUTE pa3Iuune MOTYyYEHHBIX PE3yIbTaTOB.

IIpumep 8.

O1eHUTh BEPOSITHOCTD TOTO, YTO OTKJIOHEHHUE JIF000H CIy4yaiflHO# BETMUMHBI OT €€ MaTeMaTHIECKOTO
oxxuanus Oyner He 6oiee TpexX CPEeAHUX KBAAPATUYECKUX OTKIOHEHHH (110 aOCOTIOTHOM BETUYNHE) —
(npasuno mpex cuem).

IMpumep 9.

ITo nanHbIM IpuMepa 2.8 ¢ HOMOILBI0 HepaBeHCTBA YeObleBa OLEHUTh BEPOSTHOCTb TOT0, YTO U3
1000 HOBOPOKAECHHBIX J10J1S TOKUBHIKMX /10 S0 j1eT OyeT OTIINYaThCsl OT BEPOSITHOCTU 3TOTO COOBITUS
He Ooiiee, ueM Ha 0,04 (110 aOCOFOTHOM BEIMYMHE).

IIpumep10.

JIns onpeneneHus CpeHei MpoIoDKUTEILHOCTH TOPEHUS JIeKTposiaMil B TapTuu u3 200 oJMHaKOBBIX
SILIMKOB OBLJIO B3ATO HA BBIOOPKY IO OJTHOM JIaMIIe U3 KaKI0ro siuka. OLeHUTb BEpOATHOCTh TOTO,
YTO CPEAHSIS MPOJOIDKUTEIBHOCT TOpeHus 0ToOpaHHbIX 200 3J1eKTposiaMIT OTIIMYaeTCs OT CpeHer
MPOJIOJDKUTEIILHOCTH TOPEHUS JIaMIT BO BCel mapTuu He Oojiee 4eM Ha 5 4 (110 abCoII0THOM
BEJIMYMHE), €CITM U3BECTHO, UYTO CPEHEE KBAPATHIECKOE OTKIIOHEHUE TMPOJOIDKUTEIIEHOCTH TOPEHHS
JIAMIT B K@XJIOM SIMKE MEHBIIE 7 9.

Ipumep 11.

CKOJIBKO HaJl0 MPOBECTH U3MEPEHUH TaHHOM BEJIMYMHBI, YTOOBI C BEPOSITHOCTHIO He MeHee 0,95
rapaHTHPOBaTh OTKJIOHEHHE CpeAHEN apu(METHUECKON ITUX U3MEPEHUH OT UICTUHHOI'O 3HAUEHUS
BEJIMYMHBI HE Oosiee, ueM Ha | (1o abCcoMOTHON BETMUMHE), €CITU CPEe/IHee KBAApaTUIecKoe
OTKJIOHEHHE Ka)KJIOT0 U3 U3MEPEHNUH HE MPEBOCXOAMT 57

Tema:Pemenue 3a1a4 Ha HepaBeHCTBO MapkoBa.
CopaeprxaHue H I0CJICJ0BATEJIBbHOCTD BBINOJIHEHHSA 3aJaHUI

HepaBenctBo MapkoBa NpPHUMEHSIOT Ui OLIEHKHM BEPOSATHOCTH HEOTPHUIATENbHBIX CIy4YaiHbIX
BENIMYMH, JUIS KOTOPBIX HEW3BECTEH 3aKOH pacmpeaeneHus. Ecmu M(X)>e, To mwis OLEHKH
BEPOSITHOCTH MCIIOJIB3YIOT IPYTHe HEPaBEHCTBa, T.K. 0LP{X>e}£1.

3apaua 1. Cpegnuit cpok Ciry)0bl XOMOAUIBHUKA 5 JeT. OLIEHUTh BEPOSTHOCTH TOTO, UYTO JTAHHBIN
XOJIOJUJIBHUK HE MPOoCTyKuT Oosee 20 ser.

Pemenne. [lycts X — cpok ciyx0b1. Micnionb3ys HepaBeHCTBO MapkoBa, umeem

P(X£20)*1-5/20 = 0.75.

3agaya 2. Cymma Bcex BKJIQJ0B B cOepOaHKe COCTaBIISET 4-10° pyOuieit. BeposiTHOCTH TOTrO, 4YTO
ciyyailHO BeIOpaHHBIN BKiIaj He mpesbiaer 1000 py6ineit pasHa 0.8. OneHUTh YMCIIO BKJIAIUYUKOB B
3TOM OaHKe.

Pewenne. [lycts B 6anke N BkiaguukoB. O003HaunM depe3 X BEIMUMHY CIy4allHOTO CHSTOIO BKJIaJa.

&
Haiinem MaremaTtndeckoe OXWJaHHE BKIAQJOB OTIENBHBIX BKIamuukoB M(X) = -1 n,
Iycts €=1000=10%. Cornacno ycnosuto 3agaun umeeMm P|x<1000]=0.8. Ho, ucronb3ys HepaBeHCTBO
MapkoBa, 3Ty BEpOSITHOCTb MOKHO 3aIlUCaTh B BU/I€ HEPAaBEHCTBA
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4.10%

E]

08=P(X<s)>1-

Otcroga 4000/n>0.2, moatomy N<20000, T.0. B 3TOM OaHKEe MOTYT COJAEpX aTh BKJIQJbl HE Oosee
JBAJIATH THICSY BKJIATYUKOB.

3amaua 3. Cpennumii Bec kinyOHs kaptodemns paBeH 120 e. KakoBa BEpOSTHOCTH TOTO, YTO HayTal
B3SThIN KIyOeHb KapTodens Becut He 6osee 360 27?
Pewenue. Vickomyro BEpOSITHOCTh OLEHUM IIpUM IOMoLM HepaBeHcTBa MapkoBa (1), koropoe
3amnuileM B BUJE
P(X <¢) =21- M.
@
Crnyualinyro BeIMYMHY — Bec KITyOHs — 0003HaunM uepe3 X. [lo ycnosuro M[X]=120, e=360. Toraa
120 _2

3anaya 4. OueHUTbh BEPOATHOCTHh TOro, 4To Nnpu 3600 He3aBUCUMBIX NOAOPACBIBAHUSIX UIPAIBHOTO
KyOMKa 49HCII0 TOSBICHUI IIECTH 0YKOB OyzaeT He MeHbie 900.
Pewenue. Ilycte X — uucio mosiBIEHWH IIecTH O4ykoB mpu N=3600 momOpachiBaHUIX, TOTAA

1
3600 -— =600
M[X]=np= 6 .

P(x >360) <890 -2
CnenoBaTeibHO 900 3

3agaua 5.. Cymma Bcex BKJIaI0B B HeKoTopoM Oanke coctasisger 2000000 py6., a BEpOSTHOCTH TOTO,
4yTo ciay4yaiiHO B3ATBHIA Bkian He mnpesbimaer 10000 py6., paBHa 0,8. CnhenaiiTe OLEHKY uucia
BKJIQ/IYMKOB JAHHOTO OaHKa.

Pewenue. Ilyctp X — BeIMUMHA CIy4ailHO B3STOrO BKJIAZa, a N — YMCIO BCEX BKIATYMKOB. Toraa us

2 10°
ycinoBus 3anauu  caeayer, yto M[X]= 1T Tak kak P(X <10%) =08y o HEpaBeHCTBY (2)
MOJIy4yaem
6
P(X <10*) =1- M[}f] = 08=1- 210 = n <1000.
10 n 10

JdomoiHUTEIbHBII MaTepuaJl.

3anaun.

1. Cpennuii cpok ciyx0bl MoTopa 4 roga. OLEHUTh BEpPOSITHOCTh TOrO, YTO NAHHBIH MOTOp HeE
npociayxut oosnee 20 ner.

Otsert: P>0,8

2. Jlana cinydvaifHast Benmn4InHa X:
Xi 2 4 6 8 10 12
Pi 0,1 0,3 0,25 0,15 0,15 0,05

KakoBa BeposITHOCTB TOT0, UTO CiIydalHas BeJIMYMHA X NPUMET 3HaueHue, MeHbliee 11? OueHnTs oty
BEPOSITHOCTB, MOJIB3YsACh HEPABEHCTBOM MapKoBa.
Ortser: 0,95, P>0,435
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3. [IpuHSAB BEpOSATHOCTH IMOMAIAHUs B IEJIb TIPHU BBICTpesie paBHOUM 0,4, OIEHUTHh BEPOSITHOCTH TOTO,
yro npu 120 BeicTpenax okaxercss He Oosee 80 momaganuii. Halitn npubnnkeHHOE 3HaUEHUE ITOU
BEpPOSITHOCTH, I1OJIb3YsICh HHTErpAJIbHOM TeopeMmort Myaspa-Jlamaca.

OtBer: P>0,4

4, CpenHee 3HaueHHE pacxojia BoJAbl B HaceineHHOM myHKTe cocrtaBisger 50000 sz B menb. OneHUTH
BEPOATHOCTh TOrO, YTO B OTOM HACEJIEHHOM IIYHKTE€ pacxoji BOJAbI HE OyJeT MNpeBbIIaTh
120000 2 neHs.

OtBer: P>0,583

5. Heotpunatensuele ciyvaiinple BeTUYUHBI X U Y He3aBUCUMBL. OLIEHUTH BEPOSTHOCTH HEPABEHCTB:
a) X+Y<40; 6) XY<200, ecmu M[X]=5, M[Y]=4.

Oteert: a) P>0,755; 6) P>0,9

6. I HEKOTOPOro aBTOMAapKa CpPeJHEe YUCIO aBTOOYCOB, OTIPABISIEMBIX B PEMOHT IIOCIE MeECAIa
JKCIUTyaTallud Ha TOPOJCKHUX JHMHUSX, paBHO 5. OIEHHUTHh BEPOSITHOCTh TOrO, YTO MO HCTEUYECHUU
Mecsilla B JIaHHOM aBTONapke OyJeT OTMIpaBICHO B PEMOHT MeHblne 15 aBToOycoB, eciu: a)
OTCYTCTBYeT MH(poOpManusg o aucnepcuu; 0) U3BECTHO, YTO AMCIEpPCUs paBHA 4; B) Ipeanojaraercs,
YTO YHCIO aBTOOYCOB, OTIPABISAEMBIX I[IOCIE€ Mecsla OJKCIUTyaTalluH, MOJAYUHSIETCS 3aKOHY
pacnpenenenus [Tyaccona ¢ mapamerpom A=5.

OTger: a) 0,666, 0) 0,871; B) 0,9998.

Tema:HepaBencTtBo YeObllieBa 1 ero npuMeHeHue.
CopaeprxaHnue H I0CJIEJ0BATEIbHOCTD BBINIOJIHECHHUSA 3aJaHUI

IIpumep 1. YcrpoiictBo coctout u3 10 He3aBUCHUMO padOTAIOIIKX 3JIEMEHTOB. BeposTHOCTB OTKa3a
Ka)kJ10TO 2sieMeHTa 3a Bpems 1 paBHa 0,05. C momorbio HepaBeHCTBA YeObIIeBa OlIEHUTh
BEPOSTHOCTH TOTO, UTO a0COJIIOTHAS BEJIMUMHA PAa3HOCTU MEX]Ty YUCIOM OTKa3aBUIMX AJIEMEHTOB U
CPEIHUM UYHCIOM (MaTeMaTUYECKUM OKUIAaHHEM) OTKA30B 3a BpeMsl | OKa)KeTCsl: a) MEHbLIE JIBYX; 0)

HE % 1 ) 3 4 5 6 MEHBIIIE
TBYX.

P 0,05 0,10 0,25 0,30 0,20 0,10

IIpumep 5. Pacnipenenenue ciyyailHON BenmUUMHBI X J1aeTcs Cileayromeil Tabmumei:

UYemy paBHA BEpOSITHOCTH TOTO, 4TO |[X—M[X]|<2? OueHuTh 3Ty BEpOATHOCTD, MOJIB3YSACh
HepaBeHCTBOM YeObliena.

Pewenue. CHauasia HaX0IMM MATEMATHYECKOE 0KUJAHUE U JUCIIEPCUIO CIIy4allHOM BEJIMYHHBI X:
M[X] = 1-0,05+2-0,10+3-0,25+4-0,30+5-0,20+6-0,10 = 3,80,

M[X?] = 12.0,05+22.0,10+32-0,25+42.0,30+52.0,20+6-0,10 = 16,10,

D[X] = M[X?]-M[X]? = 16,10-3,80° = 1,66.

Uro6s! Haittu P(|X-M[X]|<2), Haio 3HaTh Te 3HaYeHUs X, KOTOpPBIE yA0BIETBOPSIOT HEPABEHCTRY |X—
M[X]|<2 = |X-3,8|<2 = 1,8<X<5,8. DTuM HepaBEeHCTBaM yIOBJIECTBOPSIOT TOJIBKO TaKHE 3HAYCHUS
X:2,3,4u5. Orcrona
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P(|X-3,8|<2) = P(X=2)+P(X=3)+P(X=4)+P(X=5) = 0,10+0,25+0,30+0,20 = 0,85.
[Tonp3ysice HepaBeHCTBOM YeObIieBa MOIy4YnuTh OLEHKY JaHHOW BEPOSTHOCTH CHU3Y:
1,66

22

P(x- 38 <2) >1-

=0,585

IIpumep 6. [ns ompeneneHuss cpeAHed NPOIOHKUTEILHOCTH TOPEHUS AJIEKTPOJIAMITbI B
naptuu u3 200 0OIMHAKOBBIX SIIMKOB OBUIO B3SITO Ha BRIOOPKY MO OJHOW JIAMITE M3 KaXKIIOTO SIIUKA.
OueHUTh BEPOATHOCTH TOTO, YTO CPEAHAS MPOAOIDKHUTEIBHOCTh TopeHus oroOpanHbix 200
ANEKTPOJIaMIT OTJIMYAETCSI OT CPEAHEU MPOJOJIKUTEIBHOCTH TOPEHHs BO BCEM MAapTUU IO MOJYJIO
MEHbIIE YeM Ha 5 u, €CiIu U3BECTHO, YTO CPEIHEE KBAJAPATUYHOE OTKJIOHEHUE INPOJOJIKUTEIBHOCTH
TOPEHUS JIaMI B K&KIOM sIIUKe He Oosbie 7 u.

Pemenne.Ilycts Xi — MpOAODKUTENLHOCTS TOPEHUS 3JICKTPOJIAMIIBI, B3ATOH M3i-ro siuka. B
3amade 1ano, uToD[Xi]<7?=49. Mcnons3ys HepaBeHcTBO (7), B KoTopoMC=49, £=5, n=200, noay4nm

P >1- L =0,9902

200 5°

IIpumep 7.CKOIBKO MOJDKHO OBITH MPOU3BEACHO HE3ABUCHUMBIX H3MEPEHH HEKOTOPOi
(bu3nuecKoil BeIMUMHBI, YTOOBI C BEPOATHOCTHIO, HE MeHbIel 0,98, MOXKHO OBLIIO YTBEpXKIaTh, YTO
cpeanee apupMETUYECKOE Pe3ysIbTaTOB U3MEPEHUI OTINYAETCS OT UCTHHHOTO 3HAYCHHUS TI0 MOIYJIIO
He Oonbiue yeM Ha 0,01, eciiu gucniepcust OTAENBbHOIO pe3yiibTaTa U3MEPEHUs HE PeBOCXoAT 17

Pemenne.llycts Xi — pesynbrari-ro usmepenus. M3 ycnoBus 3amaun ciemyer, uroD[Xi]<1.

[ToaTomy
1] 4
PH 1in -a <0,01H >1- 2098 = n 107 oo
ine I n -0,01 0,02
3agaun.

9°. B oCBETUTENBHYIO CETh MapaliebHO BKIOYeHO 20 namm. BeposTHOCTH TOro, 4ro 3a
BpeMms T mamria Oyner BiimrodeHa, paBHa (,8. Ilomb3ysice HepaBeHCTBOM UYeObllieBa, OICHUTH
BEPOATHOCTH TOTO, a0COTIOTHOE BEIMYMHA PA3HOCTH MEX]y YHUCIOM BKJIIOYEHHBIX JIAMI U CPEIHUM
YHCIIOM (MaTeMaTHYECKUM 0)KHMJIaHHWEM ) BKITFOUSHHBIX JIAMIT 32 BpeMs | OKa)XeTCs: a) MEHbIIe TpeX; 0)
HE MEHbIIIE TPEeX.
OrtBet: a) P>0,64; 6) P<0,36.

100. Pacnipenenenue ciydaitHoM BeTMUMHBI X Ta€TCS CIEAYIONICH TaOIuIei:

X -1 0 2 4 6

P 0,2 0,4 0,3 0,05 0,05

Yemy paBHA BEpOSATHOCTH TOr0, 4TO |X—M[X][<5? O1eHUTh 3Ty BEpOSITHOCTS, MOJIb3YSCh
HepaBeHCTBOM YeOrIeBa.

OTser: a) 0,95; 6) P>0,872.

11°. B ocBeTuTeNBHYIO CETH MapaIenbHo BKIoYeHo 20 gami. BeposaTHOCTE TOro, 4To 3a

BpeMs T nmamria Oynet BkitoueHa, paBHa 0,8. [Toas3ysack HepaBeHCTBOM UeOrIeBa, OIIeHUTh
BEPOSITHOCTH TOT0, A0COJIFOTHOE BEIMYMHA PA3HOCTH MEXY YHCIOM BKIIOUYEHHBIX JIAMIT U CPEAHUM
YHUCIIOM (MaTeMaTUYECKUM OKUAAHNEM) BKIFOUCHHBIX JIaMII 32 BpeMsl T OKaXXeTCsl: a) MEHbIIE TpeX; 0)
HE MEHBIIIE TPEX.

OTsert: a) P>0,64; 6) P<0,36.

44



12. M3BecTHO, 4TO AMCIIEpCUs KaXIOM N3 JAHHBIX HE3aBUCUMBIX CIyYalHbIX BEJIMYUH HE NMPEBBIIIAET
4. OnpenenuTh YnCiIO TaKUX BEITUYHH, IPU KOTOPOM BEPOSITHOCTh OTKJIOHEHUSI CpEeIHEN
apu(METHYECKON CITydalfHBIX BEIMYUH OT CpeaHel apu(MEeTHUECKOM NX MaTeMaTHUECKUX OKUIaHUN
He Oosiee yem Ha 0,25 nmpesbicut 0,99.

OtBer: N>6400.

13. JIucniepcus kaxaoi u3z 800 He3aBUCUMBIX CITyYalHBIX BEIMYHMH HE MpeBbiaet 9. Kakoii 1omkHa
OBITH BEPXHSIS TPAHUIA A0COTIOTHON BETMYMHBI OTKJIOHEHHS CpeTHEH apru(MeTHIecKoi CiryqaifHbIX
BEJIMYMH OT CpeIHeH apu(hMEeTHUIECKON NX MaTeMAaTUIECKUX 0KUIAHUN, YTOOBI BEPOSITHOCTh TAKOTO

OTKJIOHEeHHMs npeBbimana 0,997?
OtBer: 0,18.

Tema:IlocTpoenne 1Jis 3a1aHHOI BHIOOPKHM ee rpaduUecKoi 1MarpaMMbl onpeaeIeHus
BEPOSITHOCTH.
Coaep:xaHue M 10CJIe10BATEJIbHOCTH BbINOJHECHUS 3a1aHUI

Bomnpocel 1u1si cCaMONIpOBEPKH.

1. MaitTe onpenenenre BapUallMOHHOIO psija.

2. Yro Ha3pIBaeTCs pa3MaxoM BbIOOpKU?

3. Kak myist maHHOM BRIOOPKH MOTYYaIOT CTATUCTUUECKUH PsIJl U BHIOOPOYHOE pacnpeencHue?

4. Kakue rpaduueckue n300pakeHus: BRIOOPOK BbI 3HaeTe?

5. YUemy paBHa IJI0IIAb TUCTOTPAMMBI OTHOCUTEIBHBIX YaCTOT?

6. Jlaiite onpeneneHue BBIOOPOUHOTO CPEAHETO.

7. JakiTe onpeneneHue BLIOOPOYHOM TUCTICPCHH.

8. Kak cBsi3aHbl Mex 1y co00ii BHIOOpOYHAs IUCIIEpPCHs U HECMEIlIeHHasl BBIOOpOYHast qucnepcus?

Pemenue 3anau

Ne 1. lns BeiOopkwm 7,-7,2,7,7,5,5,7,5,-7 onpenenure: a) pa3max BIOOPKH; 0) 00bEM BBIOOPKH;
B)CTaTUCTUYECKUH Psifl; T) BBIOOPOUYHOE paclpesiesieHne; 1) TOJIUTOH YacToT; €) BBIOOPOYHOE CPETHEE;
’K)BBIOOPOUYHYIO TUCIIEPCHIO; 3) HECMEIICHHYO BEIOOPOUHYIO TUCTIEPCHIO.

Ne 2. [TocTpouTh rHCTOrpaMMy 4acTOT IO JAHHOMY paclpe/ieIeHHI0 BEIOOPKH.

Howmep unrepsaia YacTU4HBIA UHTEPBAI Cymma yacTor
1 10-15 2
2 15-20 4
3 20-25 8
4 25-30 4
5 30-35 2

3ameuanue. HaiiTu mpeABapUTEIBbHO INIOTHOCTh YAaCTOTHI IS KaXKI0T0 UHTEpBaa.
Ne 3. Jlns BwIOOpKHM 5,2,8,-2,5,-2,0,0,8,5 ompemenute: a) pa3max BBIOOPKH; 0) 00BEM BHIOOPKH;
B)CTaTHUCTUYECKUH PsifL; T) BEIOOPOUYHOE paclpesiesieHue; 1) MOJIUIOH YacToT; €) BHIOOPOYHOE CPE/IHEE;

’K)BBIOOPOYHYIO AUCIIEPCHIO; 3) HECMEIIEHHYIO BEHIOOPOYHYIO TUCTIEPCHIO.

Ne 4. TTocTpouTh rHCTOTPaMMy 4acTOT MO JAHHOMY paclpeieIeHNI0 BEIOOPKH.

‘ Homep unrepsana ‘ YacTu4HbINA UHTEPBA Cymma yacToT
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1 2-5 6
2 5-8 7
3 8-11 4
4 11-14 5
5 14-17 3

3ameuanue. HaiiTu ipeiBapuTENIbHO INIOTHOCTH YAaCTOTHI JIJIS1 KAX/10I0 MHTEpBaa.

Tema:UHTepBaibHOE OLIEHUBAHNE MATEMATHYECKOI0 0KHIAHUSI HOPMAJBLHOTO pacnpeieeHus.
Conep:xkaHue M NOCJI€10BATEJILHOCTH BHITIOJHEHHSI 3aaHH

l._lI w

[TocTpoum OBEpUTENBHBIA HHTEPBAJ I quctiepcuu D=2 HaOMr01aeMoM CITy4aifHOM BEIIMYHUHBI

N(m: 0-2) X :(){1:---:—){;?)

0 CIy4YaitHOW BEIOOPKE MIPU HEU3BECTHOM MAaTEMaTUYECKOM

OXUJaHUU.

BBezem ciyuaiiHyto BeTMUUHY (CTATUCTUKY) o , (3.36)

2
KoTopast coracHo yTBepikueHHIo 2 TeopeMbl duiepa nmeer pacnpenenenue 4 ¢ 11— ] crenemsvum
cB000bI. [TOCKONBbKY MIOTHOCTH pAaCHpeeNICHUs ITOTO 3aKOHa aCUMMETPUYHA, IOBEPUTEIIbHBIN
WHTEPBaJI, COOTBETCTBYIOIIUHI HAICKHOCTH 3, Haiiaem u3 Gopmyisr (3.31) B Buje:

P{Clﬂf'-’zicz}:ﬁ.(:ae?)

I 2
OOBIYHO NOBEPUTENBHBIN HHTEPBAI B IS CITy4aifHOM BeTMYMHBI £  BBIOMPAIOT TaK, YTOOBI

BEPOSATHOCTbH €€ MONalaHus 3a Mpeiebl ITOr0 HHTEPBaja BIEBO U BIPABO ObLIa OAMHAKOBOM ( puC.

3.9):
1-—

2 _ 2
P{Z ‘461}:P{Z >62}: 5

i~

o C
Torza ycaoBus [Us ONpeIeeH s 3Ha9eHuiA 1 1~ 2 OyayT UMETh BHI:

Pl ol 1P bl o) 181

2 2 2
2
Ilo Tabuie KBaHTHICH £ - pacripenenenus ( Tabn. C Ipunoxenus) Hailnem
_ 2 — 2
| _/"/1—15 %) _/{1_'3
2 2,
2
(n-1)s (n-1s* 5 (n-1)s?
HepasenctBa o SKBHBAJNICHTHHI HEPABEHCTBAM 2 % nosromy

P (n-1)S* 5 (n-1)s?

arl ;
X1-p £1-p
2 2

CHCI[OB&TCJIBHO, HHTCPBAJI
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SBnsieTcs TOBEPUTEIILHBIM HHTEPBAJIOM JIUCIIEPCUHU, COOTBETCTBYIOIINM JIOBEPUTEIHLHON BEPOSITHOCTH
Ilpumep. 1o naHHBIM BEIOOPOYHOTO KOHTPOJISI HANTH BRIOOPOYHOE MaTEMATHIECKOE OKUIAHHE U
HECMEIIEHHYIO OLIEHKY JUCIIePCUU HOPMAJIbHOI ciyuaiiHoii BenuuuHbl &. HaliTu noBeputeabHbie
WHTEPBAJIBI JIJIs1 HUX, COOTBETCTBYIOIIUE JOBEpUTEILHOM BeposTHOCTH =0,98.

Tabmuua 3.4

X; 424345 |46 4851 52 54

milRpB B R L oQ

Pewenue. BetoopouHoe MaTeMaTHUECKOE OXUIaHUE HalaeM 1o ¢popmyiie (3.14), ucrons3ys tadi.3.4

« 18
m =—>x;m; =471
Ipu 7= 21 2li5

HecmenieHHY10 BEIOOPOYHYIO TUCTICPCHIO BEIYHUCTHM 110 hopmyiie (3.19):

213 N
S = %gl(xf —47.1)-m; =143 S=378

JloBepuUTENbHBII HHTEPBAI JUISl MATEMAaTHUYECKOT0 OKUaHUS ornpeneium mno ¢opmyne (3.35).

— 1=
[Ipu k=n-1=20 y3 ragmuus A [IpunoxeHus HaX0 UM KBaHTHIIb paclpeesieHus

thyp =1o99 =2.53 3,78
A =253 ~ 2.09
Crprogenta 2 . BeIunCIMB npeaenbHy 0 OMIMOKY ~21 :

HOJ'IyLH/IM HMCKOMBIH HOBGpHTCJ’IBHBIfI HUHTEPBAI I MAaTEMATUICCKOTI'O OKUIaHHU:

Ig= (47.1-2.00. 47 :1—2:09)= (45 0. 49:2)

I'paHu1IBI TOBEPUTETBHOIO MHTEPBAJIA Ul AUCIIepcuu onpeaenum no gopmyiie (3.20). ITo Tabnuue

. —p—1="2
KBaHTWIIEH pacnpeaenenus x2 (cM. Tabn. C Ipunoxenus) npu k=n-1=20 OIIPEAEIUM KBaHTUIIN:

Zisp = X099 = 37.6 Zf_ﬁ = Xo.01 =8.3

2 bl
-

TT0JCTABHB 3TH 3HAYCHU, a TaKkKe O 1 /! B ¢dbopmyiy (3.20), mosTryduM UCKOMBIN JJOBEPUTEIbHBIN

HUHTCpBAJI I JUCIICPCUN

20-14,3 30145\‘—(760 34.5)
376 83 ) T

I

e

1y o8 :‘

AN
Bonpocsl i1 camonpoBepKH
1. Yro Ha3bIBaeTCs BHIOOPKOIA?
2. Kak mpou3sBecTy O1IeHKY BEIOOPOYHOTO MATEMATHUECKOTO OKUAAHUS U BEIOOPOYHOMN AUCTIEPCHH?
3. Kak Haiitu (GyHKIUIO pacrpeaeneHus s TUCKPETHOM CIy4JaitHONW BeTHYHUHBI?
4. Yto Takoe HeCMEIllEHHas OlleHKa mapamerpa’?
5. [aiite onpeneneHne COCTOATENbHON OI[EHKH.
6. Uto Takoe nHTEepBaIbHas OIlCHKA?
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Tema:UHTEpBaJIbHOE OLICHUBAHNE BEPOATHOCTH COOBITHS
Coaep:xaHue M NMOCJA€10BATEJIbHOCTH BbITIOJHEHNS 3aaHU

Bomnipocsl 11 caMonpoBepKu.

1. JMaiiTe onpeaeneHre HOPMAIBHOIO PACIPEAEICHHS BEPOSTHOCTH.

2. Kakoit ¢popmynoit 3a1a€Tcsl IIIOTHOCTh HOPMAJIBHOTO PacIipeIesIeHUs] BEPOSITHOCTH ?

3. Tlo kaxoii ¢popmyIie BEIYMCIISETCS BEPOATHOCTh CIYyYaiHOH BETMUMHBI X, MPUHAIISKAIICH
unteppany (a;b)?

Yemy paBHa acCUMMETpPHUs HOPMAIILHOT'O pacipeesieHns?

Yemy paBHa MOJ1a HOPMaJIbHOTO pacnpeaeaeHus?

Yemy paBHa MeMaHa HOPMAJIBHOT'O PacpeesIeHNs?

UYeMy paBeH 3KCLECC HOPMAIBHOIO PACHIPENEICHUS ?

N o ok

Pemenue 3agau
1. Marematuueckoe OXHUJAHUE W CpEeAHEE KBAJAPATHUYECKOE OTKIOHEHHE HOPMaIbHO

pacnpenesieHHON cily4ailHOM BelMunHbl X COOTBETCTBEHHO paBHbl 20 u 5. HaliTu BeposITHOCTH TOTO,
YTO B pe3yJIbTaTe UCIbITaHUS X NIPUMET 3HaUCHHE, 3aKJIIOUeHHOE B nHTepBaie (15; 25).

2. HemnpepsiBHasi ciy4aiiHas BenuuyuHa X pacmpejesieHa IO IO0Ka3aTeIbHOMY 3aKOHY,
3agaHHoMy npu X 0 minotHocThio pactpenenenus f(x) = ; npu x< 0 ¢pynkuus f(x) = 0. Haiitu
BEPOSITHOCTH TOTO, YTO B pe3yJibTaTe UchbiTaHus X nomnaaaet B uatepsai (- 0,01;0,02).

3. Cnyuaiinas BennunHa X B untepnaie (0,5) 3a1ana mioTHOCTBIO pacnpenenenus f(x)= x; BHe
storo uHrepsaina f(x)=0.Haittu aucnepcuto X.

4. HaiiTn MaTreMaTHYeCKOe OXKUIAHWE, TUCIIECPCUI0 W CPEIHEe KBAaJPaTHUECKOE OTKIOHCHHE
CITy4aliHOM BeTMYMHBI X, 3aJJaHHOM TUIOTHOCTBIO pacupeneneHus Ha otpeske [0;4]: f(x) =3, x [0;4].

5. Hammcatp IJI0THOCTE BEPOSTHOCTH HOPMAJIBHO PACHpPENENICHHOM CIIy4ailHOM BEJIMYUHBI X,
3Has, yto M(X) =2, D(X) =11.

Tema:MoaeanpoBanue c1y4ailHbIX BeJIMYHH.
CopaeprxaHue M 10CJI€0BATeIbHOCTh BBINIOJIHEHHUS 3aJaHUI

3aganue 1. [Ipumepsl MoaenpoBanns pU3HMIECKHX IKCIIEPHMEHTOB.

IIpumep. PaccMoTpuM B KauecTBE MOJENBHON XapaKTEPUCTUKH POCT CIIOPTCMEHA

[Tycts poct cnoprcmena konebsercst or 140cm go 240cm, Torga €ro CTaTUCTHYECKOE
BBIpQ)KEHUE MOXKHO IOKa3aTh 4yepe3 OIpeNeNIeHHBIN Iar, 4ro obpasyer cratuctuyeckuit psia. Illar
nepedopa, 0003HaUKUM ero uepe3 A, MOXKHO MEHSTh U MOJIy4aTh Pa3IMYHbIe CTATUCTUYECKUE PSJIbI.

Ecnmu Ax = 10cwm, nonyuurcs cratuctuueckuid psaa: 140, 150, ...230, 240.

Ecin Ay = 20cwm, nomyuurcs cratuctuaeckuit psaa: 140, 160, ...,220, 240

[Tocne ycraHoBkM miara repebopa M COCTaBJIEHUS CTATUCTHUYECKOTO psijia CIEIyeT BBIIBUTH
B3aMMOCBSI3M BCEX 3THUX YHUCIEHHBIX 3HAYEHMSIX XapaKTEpPUCTUK C IOKa3aTelssMU JApYyroro psia,
HalpuMep Macchl CIIOPTCMEHA, ero MPbDKKA, CKOPOCTH Oera T 1ap. TakoBBIX XapaKTEPUCTHK MOXKET
OBITh HECKOJIBKO.
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IIpakTH4Yeckoe BbINOJIHEHHE 32/ IaHUIA.

3apanme 1. Hoctpouts mMonens"Taktuka cnpuHTepckoro Oera".UuciioBble XapaKTEPUCTUKU:
mHa auctanuuu 100m, pesynsrat 10,6¢.

Pewenue.

1. JluctaHuus AenuTcs Ha TPU YacTHU, COOTBETCTBYIOIIME TPEM KaueCTBEHHO DPAa3IMYHBIM
BHIaM Oera.

S1 — HavanmpHas 4YacTh JUCTAHIMM, OT CTapTa [0 MAaKCHUMAallbHOM CKOpocTH  pa3bera
(xputnueckoil ckopocTH). CorliacHO IMIUPUYECKUM HAOIIOICHUSIM HavyallbHasl CTaAus KoieOnercs OT
42 1o 62Mm..

S3 — KOHeuYHasl 4acTh AMCTaHLMHM, Koyebercs ot 12 mo 17m.

S2 — cpennsist yacth aucrannuu, koneodnercs ot 100(62+17)=31(m) no 100(42+12)=46(m) win
B obrreM Buje Sz =100( S1 + S3)

Jlns  ompeneneHHOCTH, MPUHUMAETCS YCIOBUE, YTO CKOPOCTh CHOPTCMEHA Ha KaXIOM
BBIJIETICHHOM y4YacTKe paBHOMepHas. [lycTs sMnupudeckue HaOI0IeHUs TTOKAa3aIl, YTO CKOPOCTH UX
MIPOXOXKICHUS PABHBI:

VYyactok S1 ckopocTs8,9 <vi< 9,1

Yyactok Sz ckopocts9,9 <v»< 10,1

Yyactok S3 ckopocts10,9 <v3< 11,1

Bpemst mpoxoxaeHus KaKI0H TUCTAHIIMU BBIYHUCISIETCS 110 hopmyste t=S /v

2. ITocTonm nepByr0 MUKPOMO/ICIIb:

S1=42wm; S3=17wm; S>=100(42+17)=41m

V1=8,9m/c vz =10,9m/c Vv2=9,9m/c

t1=42:89 t3 = 17:10,9 t3 =41:9,9

Ti=ti1+ 2+ t3=42:8,9+41 : 9,9+17:10,9=10,419(c)

3. Ctpoum mocienymoupe MOJENU, UCMOoNb3ys mar nepedopa Av=0,1M/c mo ckopocTu s
KKJOr0 yd4acTKa JWCTAHIIMW, a 3aTeM CTPOHUTCS MOJENH, WCIONB3ys mar mepedopa AS=Im 1o
MPOTSHKEHHOCTH YYacTKOB AucTaHIuu. O0I1ee Yuciao Takux Mojeneid paBHo 162.

4. B xauecTBe npuMepa MPUBEAEM €IIE OJIHY MUKPOMO/I€Nb, U3BMEHUB Ha OJUH IIar CKOPOCTh
Ha TPEThEM YUACTKE JIMCTAHIINH, a OCTAIbHBIC TTOKA3aTeNIU, OCTABUB MPEKHUMHU.

S1=42m; Ss=17m; S>=100(42+17)=41m
Vv1=8.,9m/c v3=10.9 +0.1 =11,0 (M/c) Vv2=9,9m/c
t1=42:8,9 t3 = 17:11,0 t3 =41:9,9

T2=42:8,9+41:9,9+17:11,0=10,405(¢c)

Bce monmyuuBImecss MUKpOMOJETN UMEIOT MPHUONMKEHHOE 3HAYEHUS W MOITOMY HUMEIOT BCE
OJIMHAKOBYI0 HETOYHOCTh, MOITOMY HMX MOXHO CpaBHHBaTh. B maHHOM mpuMepe MbI HEe Oynem
paccMaTpuBaTh BCE MOJIENHU, @ YKAXEM TOJIbKO Ha MPUHIMI UX nocTtpoeHus. lIpenmnonoxum, 4to mno
pe3yapTaTaM TEOPETHYECKOTO MOJCIUPOBAHUSA YCTAaHOBHWJIM, YTO BPEMS MPOXOXKACHHUS TUCTAHIIAU
100Mm konebnercs 10,419 <T< 10,215, Torma Hawtyumwmii pe3yasrat T=10,215¢

OH gocTUraeTCs eClu:

S1=42m ipu V1=9,1m/c; S2=42m mpu Vvo=10,1m/c;  Ss=416Mm mpu Vvz=11,Im/c.

Bvigoo. Teneps TpeHep, KOMOMHUPYS AJTMHAMH YYacTKOB M CKOPOCTSIMH UX MPOXOXKIEHUS,
MOJKET COCTAaBUTh WHAMBUAYAIbHBIN TpaduK MPOXOoXKACHUS qucTaHmuu. Hamnume 162 mukpomopenu
MOXHO pacIeHHUBaTh Kak 162 crocoba nmpoxoxaeHus auctaniu B 100m.

Ecnu ckopocTh MpOX0KIEHUS y9aCTKOB TUCTAHIIMK CBSA3aTh C JUIMHOM miara L(M) u 9acToToi
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1aroB B CeKyHy N, To moixyuuM V=L-n. Jlamee nepebupas paznuunasie niuuHbl mara 0,6 <L< 1,4 npu
paznuuHoil yactore 6 < 1 < 20, MOXKHO AJIs1 KKIOTO CIIOPTCMEHA pa3padoTaTh ONTUMAIbHBIA BApUAHT
6era Ha 100Mm.

Ha mepBbIil B3risii KakeTcsi, YTO ATOT HpPHUEM MOJAEIHPOBAHUS CBSI3aH C TPYAOEMKUM
BBIUYUCIIUTENILHBIM MPOLIECCOM. DTOT MPOILECC 3HAYUTEIHHO YIPOIIASTCS, €CIIM BBIUMCICHUS BECTH Ha
KOMITBIOTEpE, C IPUMEHEHUEM JICKTPOHHBIX Tadmui Excel

Ipunyun cpasnenuss ¢ 5manoHom TIPENNONATaeT HAIWYUE MCXOIHBIX CTATUCTHYECKUX
MHUKPOMOJIeJIeH, KOTOpble MOTYT OBbITh IOJy4€Hbl JIIOOBIM IIyT€M, B TOM 4YHCIE€ MU PACUETHBIM,
HampuMmep, Ha OCHOBE CTaTUCTHYecKoro mnepebopa. IIpm mnoctapeHun MoAenM Ha OCHOBE
CTaTUCTHYECKOIr0 INepedopa, MUKPOMOJEIN CPaBHUBAIUCH MEXAYy COOOW [uid BbIOOpAa ONTHMAJIbHO
BapuaHTa. B 1aHHOM cilyyae NpOUCXOAUT CPAaBHEHHUE pealIbHBIX IT0Ka3aTesIel ¢ HEKOTOPBIM 3TAJIOHOM,
Ha OCHOBE KOTOPOI'O pacCUuTaHbl "HjieanbHble" MOKA3aTeNN WM UeaIbHbIE MUKPOMOIEIH.

3ananme 2. [loctpouts Mmozeins "Crapt Benocuneaucra”

Pewenue.

1. CkopocTh Ha CTapTe y BEJIOCHUIEANCTAa U3MEHSETCS OT HYJEBOM CKOPOCTH A0 HEKOTOPOH
WHIUBUAYATbHONH CKOPOCTH. XOTS CKOPOCTh U YBEIMYUBACTCS, HO TOBOPUTH 4YTO IBH)KEHHE €rO
PaBHOYCKOPEHHO HeNb3s5, OHO OYyJeT MPUOINKATHCS K PABHOYCKOPEHHOMY JBHKEHHUIO, YTO BO3bMEM
3a OCHOBY pacyeTa CTapTOBOIrO MyTH 1o ¢popMyIie

S=(vt't) / 2, Tae Vi — CKOPOCTh CIOPTCMEHA , t BpeMsl TPOXOKACHHS Ty TH S.

2. B xauecTBe MOJIETIbHBIX XapaKTEPUCTUK MPUMEM BEJIIMYMHY BpeMeHu crapTa t ot 1c 1o 180c
Y BEIMYUHY JUCTAHIIMOHHON cKopocTu Vi oT 1 M/C 1o 50m/C. KoHneuHble 3HaUeHHs XapaKTEPHUCTUK
TIOJTyYarOTCS SMITUPUYECKUM ITyTeM U OepyTCsl MaKCHMaJIbHO BO3MOKHBIE.

CrpouTcs Tabiuia pacueTHbIX (MAealbHbIX) CTAPTOBBIX YYacTKOB. BennunHa Tabauis! (YUCiIo
CTPOYEK U CTOJIOMKOB) OINpPENENIeTCsl COINIACHO BBIOPAHHBIM CTATUCTHUYECKUM psJaM IO CTapTOBBIM
CKOPOCTSIM M 10 BPEMEHHU:

At=10c, noxyuunu psa: 10,20,30,...170,180.

Av=>5wm/c, momyuunu psa 5,10,15,...45,50

Jlanee BeqyTCsl BBIYMCICHUS, PE3YJIbTAaThl KOTOPBIX 3aHOCATCS B TaOIHILY

t1=10, v1=5, S=(5-10):2=25(m)

t1=10, v2=10, S=(10-10):2=50(m) u T.x., nepedupas Bce 180 BapuaHTOB.

t10=10, v5 =25, S=(25-10):2=1225(m)

Obobwenue. llpn TPOXOXKIEHUW CTapTa, OepyTcs peanbHble TMoOKasatemu V, t, S.
PaccunThiBaeTCsl peaNbHBIA CTapTOBBIA IyTh ¥ CpPaBHUBACTCA C HJICAIBHBIM IIOKa3aTelieM
coOTBeTCTBYMOMLIEro myTH. Hampumep, mycts ckopocts 40M/c ciopteMen noctur 3a 10c, mokasaB myTh
280m. Pacuernsiii myth paBeH (40-10):2=200(m). Pasamma coctaBmser 280200=80(m). .Peanpnoe
paccTosiHue 0Ka3alioch OOJBIINM, HO TEXHHUKA CTapTa HE COOTBETCTBYET pPACUETHON. TEXHUKE CTapTa..
Tpenep nomxeH pematb: XOpoIIo 3TO WIH TI0XO.

[IpeBbImeHHE PACUETHOTO CTAPTOBOTO PACCTOSHHS MOXKET OBITh 32 CUET YBEITHUEHHSI CKOPOCTH
3a MEHBIINH MPOMEKYTOK BPEMEHHW WM 3a CYET YBEIMYCHHUS BPEMEHHU IO HAOOpy OIpeleleHHON
CKOpPOCTH. DTO CIIEAYET TEOPETHUECKU U3 3aBUCUMOCTH OJHOTO KOMITOHEHTA JICHCTBHUS YMHOKEHHS OT
W3MEHEHHsI  JIPyroro TpH  TIOCTOSHHOM  TPOM3BEACHWHU. 3aBHUCHMOCTH  3]IeCh  OOpaTHO
PONOPIMOHATIEHAS.
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Ilpunyun KomMOUHAMOpPHBLIX coYemanuti OCHOBAH Ha TOM YTBEpPXKJIEHHM, YTO MOJIEJIbHBIE
XapaKTepPUCTUKH MOTYT COYETaThCsS MEXIy COO0OH  pasHbIMH  CcrocoO0aMH, BapUaHTAMU.
[TocnenoBaTenbHOCT TOSIBICHUST X MOXKET OBITh pa3nuuHOi. Bce MoJenbHbIE XapaKTEpUCTHK
JOJDKHBI CYIIECTBOBATh BHE 3aBUCUMOCTU HAJIMYMS JPYIMX XapaKTEPUCTHUK. DTO BO3MOXHO TOJBKO B
AIMKJIMYECKUX (He UUKIMYeCKHX) Buaax. Hampumep, B (exToBaHMH, i€ OJHO M TOXKE JIBUKECHUE
MOKET IOBTOPUTBHCS HECKOJBKO pa3, BHE 3aBUCHMOCTH OT BBIIIOJHEHHUS APYTUX [BMKEHUH. B
LUKIMYECKUX BUJAX OJHU U TOXKE JIBUKEHUS NOBTOPSAIOTCS HE OJJHOKPATHO: Oer, rpediis, BeJocumesa u
Ap-

[TpuHIMI KOMOMHATOPHBIX COYETAaHMM NPUMEHMM TOJIBKO B ALMKIMUYECKUX BUAax. Mozaenu
CTPOATCS Ha OCHOBE KOMOMHATOPHBIX 3a/ady: MEPEeCTaHOBOK, pa3MEUICHHWH, coueTaHuid. Meton
CTaTUCTHUYECKOTrO mepebopa B alMKIMYECKUX BHIAX MpPUMEHseTcs dYacTu4Ho. [IpuMeHeHune merona
KOMOMHATOPHBIX COYETaHWN TpPeOyeT ONpeleNeHHOW MaTeMaTHYeCKOW MOJATOTOBKU. TAaOIWYHOU W
rpaduueckoil wuIocTpauuu. B 1aHHOM Kypce Mbl He Oy/1eM €ro paccMaTpuBaTh, OrPaHUYUMCS JIHILb
IIPUBEACHHBIMU BBILIE 3aMEYaHUSIMHU.

Panru.

Paneom mabmooenus Ha3blBaeTCs TOT HOMEp, KOTOpPBIM IMOMY4YUT STO HaOMIOJEHUE B
YIIOPSAZIOUYEHHOW COBOKYITHOCTH BCEX JAHHBIX. YTOPSAAOYUTH MOXKHO 110 HEKOTOPOMY 33aKOHY C Y4Ye€T
TIOHSTHI 00 YMOPSAOYMBAHUN MHOXKECTBA JIEMEHTOB. Harpumep, OT MEHBIIEro 3HAueHUs MpU3HaKa K
OoJbIIIEMY 3HAYEHHIO STOTO TIPH3HAKA.

[Ipouenypa nepexona OT COBOKYNHOCTH HAOJIOAECHUN K paHraM Has3bIBACTCSl PAHIHICUPOBAHUEM.
[1osryueHHBIM pe3ynbTaT Ha3bIBACTCs PAHKUPOBAHHBIM PSJIOM WM PAHKUPOBKOM.

Bo3MOxHBI 1Ba BApUaHTa paHXUPOBAHHU:

1. Bce 3HadeHus IprU3HaKa pasjimuHble. B 3TOM cilydae KakoMy 3HAUEHHIO ITPUCBAUBACTCS HOMEP
MIOPSIZIKA €ro CIIeN0BaHus. Ecnm 3TO CIIOPTUBHBIE WM MHBIE COPEBHOBaHUs, TO Nel — mydmmii pesynbTar,
MOCJIEAHUI HOMEP — XYALIMHA. ITO yXKe MOZEIb HEKOTOPOrO MHOYKECTBA.

2. Cpenu 3HaUEHUH €CTh OJIMHAKOBBIE MOKa3aTesd. OHM MOTYT IOJyYMTBCS, KaK IPH W3MEPEHNUU
BEJIMYMH, TaK U IPU OKPYIJIEHMHM TAKOBBIX 3HAYECHUIL. COBOKYITHOCTh OJJUHAKOBBIX HAOJIOIEHUI
Ha3bIBAETCS CEA3KOU.

B Takux ciaydasx OAMHAKOBBIM MOKA3aTEIsIM MOKHO MPUCBOMTH OJMH HOMEp. ['oBOpST mpu TOM,
YTO TMOJENWIN TO WM HHOE MecTo. Torza yrcio paHroB OyJIeT MeHbIlIe 3HaueHUH npu3HaKa. Yto Obl 3TOr0
HE CIY4WIOCh MOXHO BBECTH MOHATHE "cpeowuul pawne", KOrja HAaXOIUTCS cpelHee apudmMeTrndeckoe
PaHToB, KOTOpbIE OBLIM MPHUCBOEHBI OIMHAKOBOW I'PYIINE MOKa3aTeNeH.

3aganue 3. BoIMOIHUTE PAHKUPOBAHUE JTAHHBIX 3navenne npusnaxa | 5 | 6 | 12 | 14 | 17

1. M={6;17;14;5:12} Panr 11213 |2 |5

Omeem Tpe/ICTaBJIEH B TaOJIUIIE.

2. N={6;17;6;12:12; 6} 3HaueHue npu3Haka | 6 | 6 6|12 (12117
Yucerno 6 nmeer panru 1,2,3. CpeHuii paHT paBeH: Panr 112]3]4 |5 |6
(1+2+3):3 =2

UYucno 12 umeer panru 4 u 5. CpenHuil paHr paseH

(4+5):2=4,5 3Hauenue npusHaka | 6 (6 | 6| 12 | 12 | 17
Omeem NPEICTABIIEH B TIOCIEIHEH TaOIMIIE Panr 212124514516
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3apanmne 4. C HagexHocteio Y = 0,95 HaliTH BEpPXHIOW TPaHUIy OMIMOKUA O, €CIH JUIS OICHKH
MaTeMaTHYeCKOT0 OXXHMIAHWS HOPMAIBbHOW BETMYMHBI XC HM3BECTHBIM CPEIHHM KBaJpPaTUYECKHM
oTkJIoHeHueM, paBHbIM 0,5 Ob110 pasbirpano 100 BO3MOKHBIX 3HaUeHUH X.

Pewenue. Tlo ycnosuro, n=100, a = 0,5, ®©(t) = 0,95/2 = 0,475. 1o Tabnune ¢ynkuu Jlammaca

HaxoquM t = 1,96. Mckomas BepxHsis rpanuna ommodku 6 = 1,96-0,5/+/100 = 0.098.

Cnyuan 2. Cny4vaifHas BenMYMHA XpacmpeaeiieHa HOPMaJbHO, IPUYEM €€ CPeIHEe KBaJApaTHYeCKOe
OTKJIOHEHHE O - HEU3BECTHO, B 3TOM ciyuyae BepXHsisl IpaHHIa OLIMOKH C HAIEKHOCTBIO 7Y
BBIYHCIISETCS 110 hopMyIie:

6=ty-S/\/ﬁ, rie:

71 - 9UCJI0 UCITBITAHNM,
S - UCTIPABJIEHHOE CpeIHEE KBAPaTUUECKOE OTKIOHEHHUE,
ty - HaxXoAAT 1o Tabyulile ee 3HAaYeHU I

KoHTpoJibHbIE BOPOCHI
1. IlpuBenuTe pa3nuyHble TPAKTOBKU MOHATUS "Mosens"
2. Moser i OBITh MOJICIIBIO ACHCTBHSI OJHOTO YEJIOBEKA JIJISl IPYroro?
3. [IpuBenure npuMep CTPYKTYPHOU MOJIEIH.
4. Yto MOXeTe CKa3aTh O BOOOPaKaeMbIX MOJEISIX?
5. Ha3zoBuTe 0COOEHHOCTH CIOPTUBHOTO MOACITUPOBAHUS
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2.2 Kuiiio4 /191 OlleHKHU MPAKTUY€eCKOro 3aJaHus
OuneHuBaHue KaKI0ro 3aJaHus;

JeiicTBust Ouenka

OOyyaromuiicss BBIMOJIHUI 3a/lady B IOJHOM 0oObeMe, T.e. pOopMyIibl MPUMEHEHbI
MPaBWJIbHO, pacyeT BBIMOJIHEH 0e3 apuMeTuyecKux OmMnOOoK, CAeIaHbl IPaBUIIbHbBIC 5

BBIBOJIBI 11O pE3YyJIbTaTaM PCIICHUA 3a1a4u.

OOyuaromuiics BEpHO NPUMEHHI (OPMyJIbl, HO HEBEPHO pacCUUTAl IOKA3aTeIH
(apudmernyeckue omMOKK), CHETAHBI TPABHJIBHBIE BBIBOJABI IO pE3yJbTaTaM 4

pelieHus 3a1a4uu.

OOyuaromuiics HE BEpHO MPUMEHWI (QOPMYJIbI, pacueT BHINOJHEH 0e3
apu(MeTHYECKUX OIIMOOK, CHEeJNaHbl NPAaBUJIBHBIE BBIBOJBI IO pe3ylbTaTaM 3

PCUICHUA 3a/1a1n.

OOyyaromuiics He BEpHO MNPUMEHWI (OPMYNbI, pacdyeT BBIIOJIHEH C

apH(bMeTquCKHMH OH_II/I6K8.MI/I, CACJIaHbl HC IPABUJIbHBIC BBIBOJABI 110 pPE3yJibTaTaM 2

peuieHusd 3a4a49u UK OTCYTCTBYCT pCIICHUC

2.2.1 Bonipocs! i NOATOTOBKM K AU(depeHMPOBAHHOMY 3a4eTy M0 AUCHUILINHE
EH.03 Teopus BepoATHOCTEH M MATEMATHYECKASA CTATUCTHKA
AJ1s1 00y4aroIuXcs CrenuaaIbHOCTH

09.02.07 «AndopmannoHHbIe CUCTEMBbI U IPOTPAMMMPOBAHME)

PaBHoMepHO pacnpenenennas HCB.
Oynkuus miotHoctn HCB.
WnterpanbHas ¢pynkuus pacnpenenenus HCB.
HopmanbHoe pacnipenenenue.
[TokazarenbHOE pacnpeaeieHnue
[lenTpanibHas npeaeapHas Teopema.
HepasenctBo UeoOnieBa. 3akoH 00b11ux uucen B popme YeOblmiena.
[TonsiTHEe YacTOTHI COOBITHS
['eHepanibHast COBOKYITHOCTh U BHIOODKA.

. CyImHOCTh BBIOOPOYHOTO METO/IA.

. IloHATHE TOUEUHON OLIEHKH.

. IloHATHE UHTEPBAIIBHOMN OLICHKU

©oN Ok wDdE

[ = N S T
w N PO

. HEUIG)KHOCTB AOBCPUTCIIBHOT'O MHTEPBAJIa

[N
SN

. Toueuynas omeHKa BEpOSITHOCTH COOBITHSI.

[EN
a1

. MO)IeJ'II/IPOBaHI/Ie CIIO’KHBIX MCHBITAaHUN U UX PE3YIBTATOB.

[EN
(2]

. CYHIHOCTI) METOJa CTATUCTHYCCKHUX HACIBITAaHUH.

[EEN
\I

. [Ipumeps! MOJeTUpPOBaHUS CTyYalHBIX BETUYMH C TOMOIIBIO (PU3NYECKUX IKCIIEPUMEHTOB.

. MozenupoBaHue Cily4aiiHbIX BEIUYUH; MOJEIUPOBAHUE CIIy4ailHOW TOYKH, PABHOMEPHO
pacupenenéHHoN B IPSIMOYTOJIBHUKE;

19. MopenupoBanue HOpMabHO - pacnpeneneHHoit HCB.

[EEN
o0}

20. MonenupoBaHue Moka3aTelsHo - pacnpenenéanoi HCB.
21. TloHsATHE UHTEPBAIBHOMN OIICHKH.
22. CynrHoCTh BEIOOPOYHOTO METO/IA.




23. [loHsTHE YaCTOTHI COOBITHSI.

24. llenTpanpHas IpeaeibHas TeopeMa.

25. [lokazarenpHOE pacnpenenecHue

26. Xapakrepuctuku HCB

27. 'eoMeTpuuecKoe onpeIelICHHe BEPOSITHOCTH

28. nTepBasibHAs OLICHKA BEPOSITHOCTH COOBITHS.
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