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1. IACIOPT KOMILIEKTA KOHTPOJILHO - OHEHOYHBIX
CPEJCTB IO YYEBHOWM JUCLUILJIMHE
EH.03 TEOPUS BEPOSITHOCTEH H MATEMATHYECKAS
CTATHCTHKA

1.1. O01mue mMoJ10:KeHUA

KoHTposibHO-O1IECHOYHBIE  CPEACTB  pa3paboTaHbl B COOTBETCTBUHM  C
TpeOOBaHUSIMU O00pPa30BATENBHONW MPOrPaMMbl MO CHEIUATBHOCTU 09.02.06
CeTreBoe M CHCTEMHOE aJIMUHUCTPUPOBAHUE M paboyell MporpaMMBbl TUCHUTIINHBI
EH. 03Teopus BepoSITHOCTEH 1 MaTeMaTHYECKasi CTATUCTHKA

KoutponbHo-oneHounble cpeactBa (manee - KOC) mnpeaHazHayeHbl IS
KOHTPOJISI U OIICHKHA 0Opa30BaTENIbHBIX JTOCTHKCHUIN OOYYarOIIMXCS, OCBOMBIITHX
nporpammy  ydeOHoM mucnmmimael  EH. 03 Teopus BeposTHOCTEH U
MaremMarndeckass cratuctuka. KOC BKIIIOWAlOT KOHTPOJIBHBIE MATEpHUalbl JJIs
MPOBENCHMUSI TEKYIIEro KOHTPOJS W TPOMEXKYTOYHOW arrectaniud B (opme

nuddepeHIMpOBaHHOTO 3a4eTa.

2. PE3YJIbTATHI YCBOEHUS YYEFHOU JUCIUILINHBI

B pe3ynbTaTe OLEHKH OCYIIECTBIISETCS IPOBEPKA CIEAYIOINX OOBEKTOB:

Kon Ymenus 3HaHus
I1K, OK
OK 01-OK | ITpuMeHSTh DneMeHThl KOMOMHATOPUKH.
05, OK9- | craHnapTHbIe [TonsiTe cmyyallHOTO COOBITHSA, KJIACCHUECKOE
OK 10 METOJbl MU MOJIEIIU | ONPEIECIICHUE BEPOSITHOCTH, BBIUNCIICHUE
K PELICHUIO | BEPOSITHOCTE COOBITUHA €  HCIOJIb30BAaHUEM
BEPOSITHOCTHBIX U | BJIEMEHTOB KOMOWHATOPUKH, TE€OMETPUUYECKYIO
CTATUCTUYECKUX BEPOSITHOCTb.
3a/1ad; AnreOpa coOBITUH, TEOPEMbl YMHOXEHUA H
I10J1b30BaThCS CIIOXKEHUSI BEPOATHOCTEH, (opmyna MOITHOU
pacyeTHbIMU BEPOSITHOCTH.
dbopmynamu, Cxema u ¢opmyna bepHymim, npuOImKeHHbIE
Ta0JIUIIaMH, dopmynst B cxeme bepuymnu; dopmyna
rpadpukamu  npH | (Teopema) Baiteca.
pelieHuu [loHATHS CydyallHOW BEIWYMHBI, JUCKPETHOU
CTAaTUCTUYECKUX CIIyYallHOM BEJIMYMHBI, €€ paCOpeAciCHUEe W




3a1ad4. XapaKTEPUCTUKH, HENPEpPhIBHAS  ClydyalHas
[IpumensTh BEJIMYMHA, ee pacrpeneneHmue u
COBPEMEHHBIE XapaKTEPUCTHUKH.

IIaKeThI 3aKOHBI pacnpeneseHus HEIIPEPBIBHBIX
PUKJIATHBIX CIIy4YalHbIX BEJINYUH.

porpaMmm enTpanbHas npeaenbHas Teopema,
MHOTOMEPHOTO BBIOOPOYHBIN METO MaTeMaTU4eCKOn
CTATUCTUYECKOTO | CTATUCTUKU, XapPAKTEPUCTUKU BHIOOPKHU.
aHAJIN3A. [ToHsiTHE BEPOSATHOCTHU U YaCTOTHI.

3. KOMIIJIEKT KOHTPOJIBHO - OHEHOYHbBIX CPEACTB

3.1. 3aganus 19 OIEHKH 0CBOCHHUHA TeMbI 1 «)JIeMeHThLI KOMOUHATOPUKW

Ilpakmuueckoe 3anamue Nol
Tema: «lloocuem yucaa KomMounauuiiy

Henab: orpaboTaTh yMEHHE pelIaTh 3a/la4l HA pacyeT BbIOOPOK (IIEPECTAHOBOK,
pa3MeIleHUd, COYeTaHWi) C TNPUMEHEHHEM DBJEMEHTOB U  (popMmyl
KOMOWHATOPHUKH, Pa3BUBATh CAMOCTOSITEJIbHYIO MBICIHUTEIbHYIO AESTEIbHOCTD,
a TaK»Ke€ BbIYUCIUTEIbHBIE HABBIKM U TBOPUYECKOE MBILIUICHHE CTYACHTOB.

TeopeTrnueckue CBeIeHU K MIPAKTHYECKON padoTe

HEPECTAHOBKH

[Ipounsseenue mnepBLIX N HATYPANBLHBLIX uucea o00o-
dHavaior n! (uuraercs «3H (axTopHajas), T. e,

nl=1-2-3-...-(n-1)-n, npuyéM no onpeneiue-
Huo 1! =1. Takum obpasom,
P.=n]

n

Onpenenenmne. ITepecmanoskamu u3 n aremen-
moé HasbIBAITCHA COEAMHEHWSHA, KOTOPhLIE COCTOAT
M3 OJHMX M TeX e N JJIEMEHTOB M OTJHYalTCH
OZAHO OT JAPYyroro TOJBLKO IOPAAKOM HX pacnoJo-
YKeHUd.




PASMEINIEHUA

Onpeanenedue. PazmeweHUIAMUL U3 M IACMCHMOB
no n aaemernmos (n < m) Ha3blBAKTCH TaKWe coequHe-
HHUA, KaXZoe M3 KOTOPBIX COJAEPXHUT 7 2JeMeHTOB,
B3ATHIX U3 ZAaHHbBIX /7 Pas3HbIX 2JIEMEeHTOB, M KOTOpPHIe
OTJAHMYAaKTCH OAHO OT ApPYyroro aubo caMMMM 3JIeMeH-
TamMmu, JHOO0 ODOPAAKOM HX PACHOJIOXXeHWs.

'
Aﬂ- s m: |
" (m-n)l
COYETAHUA

Onpenenenue. CovemaHuimu U3 m 3AMEHIMOS8
no n B KayaoMm (n < m) HaA3BIBAKTCH COEJAMHEHUH,
KayXI0€ U3 KOTOPBIX COJEPKHUT 77 3JEeMeHTOB, B3sd-
THIX HM3 JAAHHBIX /m Pas3HBIX 3JJIEMEHTOB, M KOTO-
pbleé OTJAHUYAIOTCS OAHO OT APYIOro Io KpaiHeil mepe
OJIHUM BJIEMEHTOM.

3agaHus IS NPAKTHYICCKON PA00ThI:

1 Bapuanr.

1. Pemute ypasuenue: 4P =42 - P,

2. CKOJIbBKUMH CIOCOOAMH MOTYT Pa3MECTUTHCS MSATh YEJIOBEK BOKPYT KPYTJIOTO
crona?

3. CKoJIbKO JBY3HAYHBIX YHCET MOKHO COCTaBUTh U3 1Udp 1;2;5;8;9 Tak yT0oObBI
B KaXJIOM YHCJI€ HE ObLIIO OJMHAKOBBIX LIUPP?

4. B Opurame w3 nBaallaTh TSATH YETOBEK HYKHO BBIICITUTH YETHIPEX IS
paboThl Ha ompeneseHHOM ydacTke. CKOJIBKMMH CHOCOOaMH 3TO MOXKHO

caenarh?



5. B Baze ¢ ppykramu nexut 12 mepcukoB u 9 cinuB. CKOTBKAMH CTIOCOOaMU
MOHO BBIOpATh 4 TepcrKa u 3 CIUBBI?

2 BapuaHT.

n-1

1. Pemnre ypaBuenue: 12 -C,.=55 - A:+1

2. CKOJIBKHMH CIIOCOOAMH MOYXHO PaCCTaBUTh HA MOJIKE CEMb KHHI?

3. CKOJIBKO CYyIIECTBYET BapUAHTOB PACHPEICICHUS TPEX MPU30BBIX MECT, €CIIH
B PO3BITPHIIIE YYACTBYIOT CEMb KOMaH/I?

4. U3 15 4ieHOB TypUCTUYECKOM TpYMIbl HAlO0 BBIOpATh TpPEX IEKYPHBIX.
CKOJBKMMHU CIOCOOAMH MOKHO C/I€TIaTh 3TOT BHIOOP?

5. Ha nonke crout 4 snuukioneanu u 11 gerektuBoB. CKOJBKUMH CIIOCOOAMHU
MO’KHO BBIOPATh NSATh IE€TEKTUBOB U JIBE SHIUKJIIONETUN?

3 BapuaHT (*) — 10n0aAHHTEIbHbI, 10 KeJTAHUIO

1. Pemute ypaBnenue: p =132 - AP, .

2. CKOJIBKUMH CTIOCOOAMH MOYKHO COCTABHUTh CIIMCOK U3 IIECTH YEI0BEK?

3. CKOJBKO pa3IMYHBIX YETHIPEX3HAYHBIX YUCET MOXHO COCTAaBUTHh W3 UMD
1,2;3;4,5;6;7;8;97?

4. B wmarazune «@unatenus» MNpoaaeTcss 8§ pa3IMYHbIX HAOOPOB MAapOK,
MOCBSIICHHBIX CIOPTUBHOMN TemaThke. CKOJIBKUMH CIIOCOOaMU MOYKHO BBIOpATh
U3 HUX 3 Habopa?

5. B knacce yuarcs 16 manbuukoB u 12 neBouek. s reHepanmbHO yOOpKH
KJ1acca TpeOyercs BBIACIUTh 4 MallbuuKOB U 3 eBouek. CKOIBKUMU CIIOCOOaMu
ATO MOXHO CJlIeNaTh?

4 BapMaHT (¥) — 10N0IHUTEIbHBII, 110 KeJIAHUIO

1. Pemmte ypaBHeHue: P =240 -P..- A .

2. B COPCBHOBAHUAX Y4YaCTBOBAJIO YCTBIPE KOMAHIDBI. Ckosbko BapHUaHTOB



pacupenesieHus MeCT MEXKy HUMH BO3MOKHO?

3. CKONBKO BapHaHTOB pAaCIUCaHHS MOXHO COCTAaBUTh HAa OAWH JI€Hb, €CIHU
BCEr0 MMEETCS BOCEMb yUeOHBIX NMPEAMETOB, a B PacCHUCAHUE HAa JI€Hb MOTYT
OBITH BKIIIOYECHBI TOJIBKO TPU U3 HUX?

4. YyamuMces gany ciicok u3 10 KHUr, KOTOphlE PEKOMEHAYETCS IPOYUTATh BO
BpeMs KaHUKyJI. CKOJBKMMHU CIOCOOAMHM YYEHUK MOXKET BBIOpaTh M3 HUX 6
KHHT?

5. B 6ubnnoTeke YMTaTENI0 MPEAJIOKUIN HAa BBIOOP U3 HOBBIX MOCTYIUIEHUH 10
KHUT U 4 xypHana. CKOJbKHUMH CITIOCOOaMU OH MOKET BBIOpAaTh U3 HUX 3 KHUTHU

U 2 KxypHana?

3.2. 3amaHus 11 OEeHKH 0CBOCHUS TeMbl 2 «OCHOBBI TCOPHUH
BEePOATHOCTEN»:

Ilpakmuueckoe 3anamue No2
Tema: « Boituucnenue eeposmuocmeit ¢ UcCnoab308anuem hopmy
KOMOUHAMOPUKI)

Ieanb: oTpaboTaTh yMEHHE pellaTh 3aJa4d Ha BBIYMCICHHUE BEPOSTHOCTEH C
UCIIOJIb30BaHUEM (OPMYNT KOMOMHATOPHKH, Pa3BUBATh CaMOCTOSTEIBHYIO
MBICIIUTEIIBHYIO  JEATCIBbHOCTh, a TaKXXE BBIYMCIUTENbHBIE HABBIKM U
TBOPYECKOE MBIIIJIEHUE CTYAEHTOB.

Teopernuyeckne CBe1eHUA K MPaKTHYECKOM padoTe:

HHEPECTAHOBKH

[IponsBenenue nepBhIX N HATYPANBHBIX uucesa 060-
aHavawT n! (unraercs «3H (axkTopHaas), T. e.

nl=1-2-83-...-(n-1)+n, npuuéMm no onpenpeie-
Huio 1! = 1. Takum obpasom,
P, =n! (1)
PASMEIIIEHUA




no_ m!
Am “(m-n)!

COYETAHUA

Aﬂ
05 midn

n

Onpenenenamne. Bepoamwunocmuio P (A) cobuiTna A
B MCHOBITAHHMHM C PABHOBO3MOXXHBIMH 2JIEMCHTAPHBIMM
MCXOJAAaMM HA3BIBAETCH OTHOLUIEHME 4HCJa MCXOUMO0B m,
OJaronpHATCTBYIOLIHUX COOBITHIO A, K YHCAY 71 BCex
HMCXOA0B MCHOBITAHMA.

Taxum obGpasom,

P(A)=%, rae m<n

W3 dpopmyasr (1) caeayer, 4To

0sP@A)=1,
a TaKIxe

P(V)=0, P(U)=1,

rae V — HeBo3mMoOKHOe cobmiTme; U — mocToBepHOe
cobrITHE.

Teopema 1. BepoATHOCTH CYMME! JBYX HECOBMECT-
HbIX cODBITHIT paBHA CyMMe BepPOATHOCTEeH 3THX COOBI-
THH, T. €.

P(A+B)=P(A)+ P (B). (1)

Onpenenenne. Cobuirua A u B HasuiBalOT He3a-
BUCUMbBLMU, €CIIM BBITOJHAETCH PABEHCTBO

P (AB)=P (A) - P (B). (1)

Jaganus 1 NPAKTHYECKON PadOThI:

Nel(1,3 -1 Bapuant,2,4 — 2

BAPHAHT)



BrisscHUTE, ABAAKTCS 11 COOBITHA A 1 B He3aBUCMMBIMHU, €CJIH:
2 10 4
A = - = — = e—
1) P(A)=%, P(B)=33, P(AB)==;
2) P(A)=0,7, P (B)=0,2, P(AB)=0,15;
3) PA=0,3, P(B)=0,2, P(AB)=0,6;
3 7 1
A)= —_— = —, = -,
4) P(A)=1, P(B)=, P(AB)=1
Ne2(1 BapuaHnT)

B nepsoit mapruu u3 20 geraseit 6 HecTaHAAPTHHIX, & BO BTOPOMH
naprau u3 30 geraneit 5 mecramgapTHRIX. Hayrajg m3 xammon
[IapTUH H3BIMAIOT 1O OAHON meranu. HaiiTM BEpoOATHOCTH TOrO,
yto: 1) obe geranu oxasaJuch HecTanjapTHeIMH; 2) obe nera-
JIA OKa3aJNCh CTAHAAPTHLBIMH; 3) XOTA OBl OZHA AeTajb OKa3a-
nach cragjaapTHoii; 4) xors 6Bl ogHA AeTaNL OKAa3aJlach HECTal-
AapTHOM.

Ne2(2 Bapuanr)

B nepsoit kopobxke mHaxoaaTcs 7 Oeabix m 3 4€pHBIX Imapa,
a BO BTOpO# — D Oennix m 9 uépHeiX. He raaga us kamaoi
KOPOOKM BHIHMMAKOT TO ogHOMY mapy. HalTH BepoaATHOCTH
roro, 4ro: 1) o6a BeiHYTHIX mapa Oesibie; 2) 00a BhIHYTHIX LiIapa
yépHbeie; 3) xorsa Obl oguH map Oenwiil; 4) xora Okl OAMH ImAap
YEPHBIHA.

Ne3(1 — 1 BapuanT, 2 — 2 BApUAHT)

BepoaTrHOCTh LOIAKAHMSA 10 MUIIEHH 1IPH OJHOM BEICTpeJie He-
KoTopkiMm crpeaxom pasHa 0,8. HaliTH BeposTHOCTL monajgaHus
M0 MMILEHH ITHUM CTPEJKOM: 1) B Ka)J0M HU3 TPEX BhiCTPEJIOR;
2) xora OBl OJJHUM U3 TPEX BLICTPEIOR.

Ne 4(1 BapuanT)

B ypue naxogutcs 10 3enenbix, 6 cuanx u 4 uy€pHbIx 1mapa. Hayran
u3Bnekaercs 3 mapa. HailTu BeposSTHOCTH TOTO, YTO OHU OYIYT:
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a) BCe 3eJIeHbIMHU, 0) BCE OJTHOTO 1IBETA, B) POBHO JBA YEPHBIX.
Ne 4(2 BapuaHnT)

B ypue naxoautcs 12 xentoix, 8 kpacHbix u 10 opamxeBbix mapoB. Hayran
u3Bnekaercs 3 mapa. HailTu BeposiTHOCTh TOTO, YTO OHU OYIYT:

a) BCE KEJIThIMH, 0) BCE OTHOTO I[BETa, B) POBHO /IBa OPAHIKEBBIX.
Ilpumeuanue: 6 3a0aue Ned gvinonnums oKpy2ieHue omeemos 00
MbICAYUHDIX.

IIpakTnueckoe 3ausaTue Ne3
Tema: « BbIluncJIeHHE BEPOATHOCTEH CJIOKHBIX COOBITHID)

Iean: oTpaboTaTh YMEHHE peIIaTh 3aJadyd Ha BBIYUCICHHUC BEPOSTHOCTEH
CIIOXHBIX  COOBITHH,  pa3BHBaTh  CAMOCTOSATCIBHYIO  MBICIHTEIBHYIO
JCATEIBHOCTh, @ TAKXKE BBIYHMCIUTEIbHBIC HABBIKM M TBOPYECKOE MBIIUICHHUEC
CTYJCHTOB.

Teopernueckue CBeIeHU K MPAKTHYCCKOH padoTe:

Dopmyna baiieca

P(H,) | 4) =) PATHY)
i=1

OcHognble npaguia ebluUCiIeHUA 6EPOANHOCHEH CIIOHCHBIX COObIMULL
1. BeposTHOCTh IOCTOBEPHOI'O COOBITUSI paBHA €AUHUIIE:
FlE)=1
2. BeposiTHOCTh 00BEAMHEHUS (CYMMBbI) HECOBMECTHBIX COOBITHI paBHA CyMMe
UX BEPOATHOCTEH:

PAUAU. U4)=P4)+ P4} +P(4,)

3. BepossTHOCTH HEBO3MOKHOTO COOBITHS paBHA HYIIIO:
P@)=0

4. BepodaTHOCTb COOBITHS, IPOTUBOIOJIOKHOTO COOBITHIO A, paBHa
PA)=1- P(4)
5. Teopema ciokeHust BeposATHOCTENW. BepoaTHOCTh 00beIMHEHMS

11



MPOU3BOJIBHBIX COOBITUI paBHA CyMME UX BEPOSITHOCTEH 32 BHIUETOM
BEPOSTHOCTH MPOU3BEACHUS COOBITHIA:
F{AB)= P(A)+P(B)- P(AB)

J17151 HECOBMECTHBIX COOBITHI F(AB)=0

Dopmyna bepuyanu

[IycTh MPOM3BOMMTCA 77 HE3AaBHCHMBIX OJHHAKOBEIX OIBITOB. B pesyasrare
KakI0T0 OIBITA COOBITHE A MOABIAETCA ¢ BEPOATHOCTBEO p. BepoATHOCTE P(71,k) To-
ro, 4TO B MOCIEIOBATENBHOCTH U3 17 OIBITOB COOBITHE A IIPOH30HIET POBHO i pa3
(¢popamyna Beprynnu), paBHa

|
P(n.k)= (_"if .pﬁ’ _qu—ﬁr _ n!

kL(n—Fk)!
e ¢ = 1 — p — BepOATHOCTE TOTO, UTO COOBITHE A HE IPOH30HIET B OJHOM OIIBITE.

pk-g”_k.oﬁffin. (

3agaHus IS NPAKTHYECKON PadoThI:

1 sapuanm

1. B nepBoit ypHe HaX0ATCs 8§ KpaCHBIX U 2 CHHUX I11apa, a BO BTOPOM ypHE
6 kpacHbIX 1 4 cuHHX Wapa. 13 Haynauy B3sToi ypHBI gocTanu 1 map,
KOTOPBIN OKa3aJics KpacHbIM. KakoBa BEpOSATHOCTh TOTO, UTO ATOT LIAP
OBLT BRIHYT U3 MEPBOM YPHBI?

2. Ctpenok mopaxkaeT MUIIeHb ¢ BepoaTHOCThIO 0,7. KakoBa BeposiTHOCTD 4

MONaJaHN IPU S5 BBICTpENax?

3. B tupe cTpenok mpoBoAUT 8 BEICTPEIOB MO MUILIEHU C BEPOSITHOCTHIO
nonaganus kaxaoro 0,8. KakoBa BeposSITHOCTh TOTO, UTO OyI€T POBHO 6
ToIaxaHum?

4. BeposTHOCTBH TOTO, UTO TEJIEBU30p UMEET CKphIThIC nedekTsl, paBHa 0,3. Ha
ckian nocrynuio 15 teneBuzopoB. Kakoe coObITHE BEpOsTHEE: UTO B 3TOM
napTUX UMEETCs JIBa TEJIEBU30pa CO CKPBITHIMU Je(heKTaMU WA TPHU?

5. Mosety Opocatot 6 pa3. Open u pelka BbIaaloT paBHOBEpOsTHO. HaliTu
BEPOSITHOCTh TOTO, UTO TepO BhIMAAET 2 pasa.

6. BcxoxecTs ceMsiH HekoToporo pacteHus cocrasisieT 80%. Kakosa
BEPOSATHOCTH TOTO, YTO U3 10 MOCESHHBIX CEMSIH B30OMAYT: 7; IO KpaltHEN
Mepe, 7; He MeHee 77
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2 sapuanm

B nepBoi1 ypHe HaxoAsaTcsa 8 KpacHBIX M 2 CHHUX 11apa, a BO BTOPOU ypHE
6 KpacHbIX U 4 cuHuX Wapa. 13 Haynauy B34TON ypHBI focTanu 1 miap,
KOTOpPBIN OKa3ajcsi CMHUM. KakoBa BEpOSITHOCTh TOTO, UTO 3TOT LIap ObLI
BBIHYT U3 BTOPOH YpHBI?

Crpenok nopaxaer MUILLIEHb ¢ BEPOSITHOCTHIO 0,9. KakoBa BeposTHOCTH 5

noraianui npu 6 BeICTpenax?

B tHpe cTpenok npoBoAUT 6 BBICTPEIIOB 10 MUILIEHH C BEPOSITHOCTHIO
nonaganus kaxaoro 0,8. KakoBa BeposITHOCTh TOT0, 4TO OyI€T pOBHO 4
MOIa1aHus?

BeposaTtHocTh TOro, 4TO TEIEBU30p UMEET CKPBIThIC edekThl, paBHa 0,3. Ha
cknaj noctynuio 20 teneBuzopo. Kakoe coObITHE BEpOATHEE: YTO B ITOU
NapTUH UMEETCS JIBa TEJIEBU30pa CO CKPBITHIMU JeEKTaMU WU TpU?
Monety 6pocatot 6 pa3. Open u peliika BbIaialoT paBHOBEposiTHO. Halitu
BEPOSITHOCTh TOTO, UTO TepO BhIMaaeT 3 pasa.

BcexoxkecTs ceMsiH HEKOTOpOro pactenus coctasisieT 90%. Kakosa
BEPOSATHOCTBH TOTO, UTO U3 7 MOCEIHHBIX CEMSAH B3OUIYT: 5; MO KpaliHEH
Mepe, 5; He MeHee 57

Ykazanue: INOJIYVIYCHHBIC B ITPOLECCE PECIICHUA 3a/1a4 YHMCJIOBBIC

3HAYEHHUSI BEPOSITHOCTEN OKPYIJIATh JI0 1eCATUThICIYHbIX.

3.3. 3aganus 1Jisl OlleHKH 0CBOeHHs TeMbl 3 «/IMCKpeTHbIE CJIYYaiHbIE

BeJnuuHbl (JICB)»:

Ilpakmuueckoe 3anamue Ned
Tema: «llocmpoenue 3axkona pacnpeoenenus u QyHKuus pacnpeoeienus

JICB. Botuucnenue ocrnoenwvix yucnoevix xapaxkmepucmukx /[CBy

Hean: dopmupoBaTh yMEHHE peliaTh 3a7a4yu Ha 3anuch pacupenenenus J(CB,

BBIYUCJICHUE OCHOBHBIX YHMCIOBBIX XapakTepucTuk [ICB ¢ uenpio pa3BuUTHS

JIOTUYCCKOIO W TBOPYCCKOIO MbBINUJIICHUSA CTYICHTOB, CaMOCTOSITEIILHOMN

ACATCIBbHOCTHU, BBIYMCIUTCIbHBIX HABBIKOB.
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Teopernyeckue cBeIeHUSA K PAKTHYECKON padoTe

Moda (obosmauaior Mo) — 5TO 3HAYEHHE CIAyJaHHON
BeJIMYMHBI, HMelolee HauboIbLIYIO 4YaCTOTy B pac-
cMmaTpuBaeMoi Boibopke.

Hanpumep, mozna suibopkm 7, 6, 2, 5, 6, 1 pasna 6;
suibopka 2, 3, 8, 2, 8, 5 umeer gse moani: Mo, = 2,
Mo, = 8.

Meduana (oboznauaror Me) — 310 4ucao (3HavyeHHe
CAYYAMHON BeJMYMHBI), pasfendllee yHOpAHOYEeH-
HYI0O BbIDOPKY Ha JiBe paBHBIE IO KOJIUMYECTBY JaHHbIX
yactu. Eciau B ynopsiouesHoi BoiOOpKe HeYeTHOe KO-
JIMYECTBO AaHHBIX, TO ME/IHAHA PABHA CEPeJIUHHOMY M3
Hux. Ecau B ymopa/10ueHHOH BEIOOPKE YETHOE KOoJInuve-
CTBO JAHHBIX, TO MEJIMAHA paBHA CpPeJlHeMY apHdMeTH-
YEeCKOMY [IBYX CEepPeAMHHBIX YHCEeJ.

Cpednee (umm cpediee apupmemunecioe) BEIGOPKA —
9TO YWCJIO, PABHOE OTHOIIEHWIO CYMMBI BCeX YHCe]
BbIOOPKH K uX KoJauuectBy. Ecaum paccemarpusaercs
COBOKYIIHOCTh 3HAYEHMI ciyudailHol Besnuuubl X, 10
eé cpeanee oboszuavaor X.

llycTs pacupezeliende 1o BepoATHOCTAM P 3HaYeHHH
HEeKOTOPOH caydaiHoi BenwumHBI X 3agano Tabam-
meit 11.

Ta6auuya 11
P P, P, Py P P

Torapa uucao E, rae
E=XP,+X,Py+ XgPg+ ...+ X

n—-1

P._1+X,.P (1)

n"n?
Has3blBalOT mMamemamuyeckum oxudanuem (uim cped-
HUM 3Ha4YeHueMm) clydaiHol Benuuuunr X.

Onpenenenue 1. PazHocTh HaubOAbINEIro U HaU-
MEHBIIEero 3Ha4YeHu# caydYailHON BejJm4duHBbI BhIGOPDKH
HasbpIBaeTCHA eé pasmaxom wu oboszHagaerca R.
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Onpenenernue 2. OmkxaoneHuem om cpednezo
HA3BIBAIOT Pa3HOCTH MEXKJY PACCMATPHUBAEMBLIM 3HA-
YeHHeM CIy4YalHOW BeJIUUMHBI ¥ CPeHUM 3HAYEHUEeM
BeIOOpKH.

Jlucnepcueii ITMCKPETHOM CJIyYailHONH BEJIMYMHBI X Ha3bIBacTCSA Ma-
TEMaTHYCCKOE OXUIAHUE KBAAPATa OTKIOHCHHUSA 3TOM BEJIUYMHBI X OT
ee MaTeMaTn4ecKoro oxuaaHus. Iucnepcus JICB Xio603Ha4aercsa D(X)
wiu Dx. Toroa

D(X) = MIX- M(X)]*

Cpeduexeadpamuseckum omiionenuem CAy4ailHOH BeJTUYMHB X
Ha3bIBAETCA KOPeHb KBaJpaTHblIM M3 aucnepcuu 3toid [1CB:

6(X) =/D(X).

3aganud 1 NPAKTHYECKON padoThI:

1 Bapuanr.

3apanme 1. Haiitu pazmax, Mmony, MeiMaHy U CpeiHee BIOOPKHU:
1) —0; =18, 12, —7;8,18, -1, =0
2) 16, -2, -8, 10, 14, -6, -2, 11.

3aganue 2.

Haiitu aucnepenio m cpejHee KBajpaTHUYHOE OTKJIOHEHHE Bhi-
Bopkn:

1) 3, 8, 5, 6; 2) 4, 7, 8, 9;
3) 4, 1, 3, 2, 2; 4) 8, 2, 1, 1, 5;
9) 2, -1, 3, -2, 5; 6) -2, 4, -3, -1, 6
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HaiiTu pasmax, Mojy, MejuaHy u cpefHee BHIGODKYM 3HAYEHMIL
CAyYanHOM BeJMuMHbl X, pacupejeseHHe KOTODHIX IO YACTO-
TaM M zagaHO Tabaunei:

1) X -1 0 1 3 5 6

M 2 3 4 1 1 1

2) P, § -2 -1 0 2 3 4

M 1 2 4 4 1 1
3ananue 4.

CpaBHHTE cTabHABHOCTH HPOM3BOAHMTENBHOCTH TpyAa ABYX pa-
foumx, TepBHI#E M3 KOTOpbIX paboran 5 nHei#, a BTOpOH —
6 nHel, OTpH 3TOM OHHM MMEJIHN OJAMHAKOBYIO CPEAHIOIO IPOMU3BOAM-
TEJIBHOCTh:

1) TTopaaAKOoBLEIA HOMED JHI HeHeJan 1 2 3 4 5 6
ITpo3BOAUTEIBLHOCTL TPpYAa 8 11 9 12 10 -
I paBouero (merT. / neHER)
ITpor3BOAMUTENILHOCTE Tpyaa 8 12 i B § 8 12 9
11 paBougero (mZeT. / neHsn)

2) IMopsaaKOBEIFE HOMED AHA HEAEaH 1 2 3 Y 5 6
ITpou3BOAMTENBLHOCTD TPpyAa 9 — 11 10 11 9
I padouero (mer. / neuns)
ITpou3BOAHUTENBHOCTS TpyAaa 9 10 11 11 10 9
IT paBouero (aer. / geds)

3.4. 3amanus 1S OleHKH 0CBOeHHUs TeMbl 4 « HenmpepbIBHBbIE CJAVYAHbIE
BeJnuuHbI (1ajgee - HCB)»:

Ilpakmuueckoe 3anamue Noy
Tema: «Botuucnenue uucnoswvix xapakxmepucmux HCB. Ilocmpoenue
DYHKUUU RAOMHOCIU U UHMEZPDAIbHOU (DYHKUUU DACRPEOe/1eH UL

Heanb: dopmupoBaTh yMEHHE pellaTh 3ajlayd Ha BBIUYMCIECHUE YHCIOBBIX
xapaktepuctuk HCB, mocTpoenne QyHKIIMU TUIOTHOCTM W HWHTErpajbHOU
(GYHKIIMK pacripeiefieHus C IENbI0 Pa3BUTHSL JIOTUUECKOTO W TBOPYECKOTO
MBILIJICHUSI CTYAEHTOB, CaMOCTOSTEIbHOU JESITEIbHOCTH, BBIYMCIUTEIBHBIX
HaBBIKOB.

Teopernueckne cBeeHUS K NMPAKTHYECKOI padore
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HenpepoiBHoii ciyvaitHoii BenmnunHoil (HCB) HazpiBaercs ciydaiiHas
BEJIMYMHA, KOTOpas MOXET NPHUHATh J000€ 3HA4YeHHE U3 HEKOTOPOIo
WHTEpBaa.

3akon pacnpenenenuss HCB  3amuceiBaeTcsi B BUAE IUIOTHOCTH
pacnpeneneHuss Wi (QYHKUMM pacHpeleNeHUs. 3aKoHOM pacnpeoeneHus
CYYaUHOU GeNUYUHbl HA3bIBACTCS COOTHOILICHHE, YCTAaHABIIMBAIOLIEE CBS3b
MEXYy BO3MOKHBIMU 3HAUYEHUSMH CIIy4alHON BEJIMYMHBI U COOTBETCTBYIOLIUMU
BEPOSITHOCTSMH.

Cnyuaininaa eenuuuna X Hazvleaemca HenpepwvleHoll, eciu e€¢ QyHKIUSA
pacnpezenenuss F(X) sBisieTCs HENPEpHIBHOM, KyCOYHO auddepeHuupyemoit
(yHKUMEH, TPOU3BOJHAS KOTOPOM KYCOUYHO HENpephlBHA B  00JacTH
onpeaeIeHusl.

CeoiicrBa HCB:

Ve 0 < F(x) < 1.
Ve, z,: ¢, <z, = F(x,) < F(x,).
lim F(xz)=0.

T—F—00

lim F(x) = 1.

T— 0
BepoaTtHOCTh TOTO, 4TO Ciiy4yalHas BeIMYMHA X NPUMET 3HAYCHUE U3
MPOMEKYTKa [a; b) paBHA MPUPAILECHUIO PYHKIMU pacnpeeieHus] Ha 3TOM
npomexyTtke: P (a<X <b)=F(b) - F(a)
ILiioTHoCTHIO pacnpenenenus BeposstHocTeidi HCB HasbiBaeTcs neppas
MpOU3BOAHAS €€ PYHKIMU paclpeeeHus], TO €CTh

f(x) = F'(x).

B cuny onpeoenenusn nnomnocme pacnpedenenus f(x) unozoa
Ha3vleaom oughhepenyuanvnoii pynxkyueil, a pynkuyuio pacnpeoenenusn F(x)
— uHmezpaabHou (ynKyuell (makKk KaK oHa A6aAemca 0nsa QyHKyuu
NJIOMHOCIMU NEPBOOOPA3HOU (hyHKYUell).

[1noTHOCTB pacnpeaesieHus: HeoTpUIlaTeabHast PYHKIMS, TO eCTh VX €
(—oo0500) f(x) > 0.

P(agxgb):'[f(m)d:c, _ / f(z)dz =1 F(x) :_‘/ F(t)dt.

3agaHus IS NPAKTHYIECKON PA00THI:
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1 BapuanT (NeNe 1,3,5)
2 BapuaHnt (NeNe 2,4,5)
3aganue 1. Ciyyaiinas BeIuurHa 3a7aHa PyHKIMEN pacrpeaeneHus
0 x<2
F(x)=4(x-2)", 2=x<3

l, x>3.

Haiitu: a) II0THOCTh BEPOATHOCTH CITy4ailHOM BEJIMUMHBI; 0) BEPOSTHOCTD
MOTaIaHus 3HAYEHUS CITydailHO# BenurHbI B uHTEpBai (1; 2,5)

3aganme 2. CrydaiiHas BenrurHa X 3a/1aHa QyHKIMEH pacrpeaesieHus

0, pu r <1,
Flx)={ (z—172% mpul <z <2
1, pu x> 2

1) Mocrpours rpacduk dyuximun F(x);

2) HAHTH BEPOSTHOCTH TOTO, UTO B Pe3ViibTaTe OlbITA ClyuaiiHas BesndnHa X

NPUMET 3HAUEHHS, NPUHAJLIeZKALIIE:

a) unrepeany (1,2; 1,6);

6) orpesky [1.7; 2,3

) nyuy {x: x> 1,5}

2) nyuy {x: x <1,3}.

3ananue 3. OyHKIUSA ITIOTHOCTH HEMPEPBIBHOM CIIy4YalHOW BEJIMYHUHBI X

ONIpEZIEJICHA Ha BCEW YUCIIOBOM OCH PaBEHCTBOM
y C
\r) = ————

/(@) 1+ 922

Onpenenute 3HaueHue napamerpa C.

3aganue 4. /lana QyHKUMS IIOTHOCTH

0, pu <2,
fle)=4¢ 20 —4, upu 2 < z < 3.
0, HpH x> 3.

Omnpenenure GyHKIMIO pacnpenaenenus F(x).
3ananme 5. HCB X 3amana cBoeii pyHKIIMEH MIIOTHOCTH

18



(, ecan r < 1,
flz)=<{ —622+182—12, ecn 1l < z < 2,
> 2
Onpenenute MeIMany pacrpeaeiaeHus CIydaitHOW BETUYMHBI

0, CeN T

3.5. 3aganud I OIEHKH OCBOCHUSA TeMbI 5 «MaTeMaTndecKkas
CTATHCTHKA»:

Ilpakmuueckoe 3anamue N6
Tema: «llocmpoenue smnupuueckon hynkuuu pacnpeoeenus. Botuucnenue
YUC/I06bIX XAPAKMEPUCHUK 6blOODKU))

Hean: GopMupoBaTh ymMeHHE peliaTh 3a7aud Ha MOCTPOCHUE SMITMPUUYECKOM
byHKIMu pacrpeneneHus, e rpaduka (KymyJsThI), pemaTh 3a7adyd  Ha
BBIUMCIICHUE YHUCJIOBBIX XapaKTEPUCTUK BBIOOPKM C IENbIO  Pa3BUTHUSA
JIOTUYECKOTO W TBOPYECKOTO MBIIUICHUS CTYJEHTOB,  CaMOCTOSITEIHLHOM
NeSATETbHOCTH, BBIYMCIIUTEILHBIX HAaBBIKOB.

Teopernyeckue cBeIeHUsI K MPAKTHYECKOI padoTe

Tenepansioii coeokynHocnivio Ha3bIBAETCA MHOKECTBO 0OBEKTOB, H3 KOTOPHIX
IIPOM3BOIUTCA BBIOOpKA. KaxIplli M3 00beKTOB 3a[aeT (JHKCHPOBAHHOE 3HAYEHHE
CIy4YailHOH BETHUHHEL

Buibopra — MHOKECTBO {Xy, X,. ..., X,,} CIYIAHHO 0TOOpAHHBIX 00BEKTOB (3Ha-

UCHHIT) H3 TeHEPATBHOH COBOKYIIHOCTH.
Obvemom BEIOOPKH 11 HA3BIBAETCA YHCIIO BXOIAMINX B Hee 00LEKTOB.
Bapuayuounvim padom Ha3bIBaeTCA BRIOOPKA { Xy, X,.....X, }, OIY4EHHAI B pe-
3YIbTATE PACIONIOKEHHA 3HAYCHHH HCXOJHOH BBIOODKH B IOPAIKE BO3PacTAHHA
3HaueHHA X; HA3bIBAIOTCA BapDHAHTAMH.

Dumnupudeckan yHkyus pacnpedenerus onpenenaerca GpopMmynoi

0, X<,
@ !f a A
F(x)=1—, % <x<X,
n
I, x>X
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OMmApHYeckas PYHKIAS pacnpeaeneHus F*(x) ABIgeTcsa HalWTyqieH oreHKoi
(yrKunH pacnpenenerus F(x) (HeCMEEHHOH, COCTOATENBHOM, 3 () eKTHBHOM).

Ecmu agammsupyeMad CB X gBmdeTcd TUCKPETHOH ¢ H3BECTHRIM MHOKECTBOM
3HAYEHHH {x;,X,.,...,X,,}. TO II0 HCXOJIHOH BEIGOPKE 00BEMOM 71 ONPENEIAETC cima-

mucmuyeckuii pad pacnpeoenelis eepoamHocmeil.

.T:il' X1 X2 Xm

p:: A‘-l ;17'3 - i\‘—m

k.

® . .

rac p i JacToTa MOABIICHHA j-T'O .3HEI,[ICHHH( p;. - )l
. . .

f;— 4HCII0 3HAYECHHH x; B BEIOODKE.
Ecmu agamisupyeMad CB X aBiseTcs HEPEPRIBHOM, TO [0 HCXOJHOH BEIOOpKE
CTPOHTCA UHIMEPEATbHYII CINAMUCIMUYECKUL PAO 8ePOAMHOCIEN.

J 4 B hy Y P fi
1 Al Bl f?l " pr f]*

I7IE / — HOMEp HHTEpBATA;
M — HCTI0 HemepecekaIITHXCA 1 IPAMBIKAOIINX JIPYT K APYTY HHTEPBANOB,
HA KOTOPBIE Pa30HBACTCA THANA30H 3HATCHITH [ ;. ¥, |:

3amaHus IS NPAKTHYICCKON PA0OTHI:
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3aodaua 1. Ilyrem onpoca nonyyeHsl qaHHseie (n=80):

Beinoanume 3adanua:

a) MOJMYHHUTH JUCKPETHBIN BAPHALMOHHLIHN PAJl U CTATHCTHYECKOE
pacnpeaeneHue BEIOOPKH;

0) NOCTPOUTH MOJUIOH HYaCTOT,

B) COCTABHTL PAJ paclpele/ieHHss OTHOCHTEIbHBIX YaCTOT;

') COCTABHTh IMIMPHHECKYIO (DYHKIHIO pacripeieieHus;

1) MOCTPOUTE TpadK IMIHPHYECKO (PYHKIIHH pacnipeneneHus;

€) HaliTH OCHOBHBIE YMCJIOBBIE XapPaKTEPHCTHKH BAPHALIMOHHOIO psAja (1no
BO3MOMKHOCTH MCIOJIb30BaTh YIIPOLAIHE (POPMYJIBI I HX HAXOMKIASHHA )

1) Be1DOpOYHOE CpeHee X, ;

2) BeI0OpOUHYH aucnepcuro D(X);

3) BeIDOpOUHOE Ccpe/Hee KBaApaTHYeckoe oTKIoHeHHe o(X);

4) korpurent papuanuu V-

5) HHTepNPeTHPOBATH MOJIY4YEeHHBIE Pe3yIbTaThl

Bapuaum 1

HexonHele nanHele s 3anadus | BapuanTa |
1414333106 1235143351 5243223313
2311431431 6434232331 4614534245

2641334131 0146474135
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Bapuanm 2

Mcxoanele nanHele 1is 3ajanua 1 sapuanra 2.2

1514223106 5235141151 5243223013
2323431431 3434232331 3614534245
1241334131 0146474105

Ilpakmuueckoe 3anamue No7
Tema: «Toueunvle u uHmMepPEaAILHLIE OUCHKU)

Heanb: dbopmupoBaTh yMeHHE pelIaTh 33a/laud HAa MPUMEHEHHWE TOUYEUHBIX U
WHTEPBAJIBHBIX CTATUCTUYECKUX OLICHOK MapaMeTPOB PACHPEACIICHHUS, PEIIaTh
3aa4M  HA  HAXOXICHHE JIOBEPUTEIBHOM BEPOSTHOCTH C  IOMOUIBIO
JIOBEPUTEIIBHBIX MHTEPBAJIOB ISl OLUEHKH CTATUCTHYECKUX XAPAKTEPUCTUK C
LEJIbI0 PA3BUTHUS JIOTUYECKOTO M TBOPYECKOTO MBINUIEHUS CTYJECHTOB,
CaMOCTOSITCIILHOM JIEATEIbHOCTH, BRIYUCIMTECIHLHBIX HABBIKOB.

TeopeTnyeckye cCBeJeHUs K MPaKTHIEeCKOH padoTe

CTraTUCTHYECKHME OLIEHKH TMTOOPa3Ac/isilIOT HA MOoYeYHbie U UHMEPEAlb-
Hble, B 3aBUCHMMOCTU OT Criocoba MX npeiacraBlieHUsl (COOTBETCTBEHHO,
YHUCJIOM WJIM MHTESPBAJIOM).

Tak, Ansi HOPMAaJIBHOIO 3aKOHAa pacripelejleHUs C IJIOTHOCTBIO Be-

(x—m)?
—l—e7 2a?  mapaMeTpaMHM CJAYKaT MareMaruue-
o2r

CKO€ OXHUIaAaHHE m M CPECAHCKBaIApPpATHYCCKOC OTKJIOHECHHEC ¢, a I1nA
PaBHOMEPHO paCHpeﬂeﬂCHHOﬂ reHepajssHON COBOKYITHOCTH C NJIOTHO-

POSAITHOCTH [f(Xx) =

CTBIO BEPOATHOCTH Jf(Xx) = rnmapaMeTpaMH CIay>KarT KOHUbLI UHTED-

Bajila a 1 b.

1) cpeaHee BBIOOPOYHOE X, CAYKUT HECMEIUEHHOH U COCTOATENb-

HOM OLEHKOW MareMaTH4YeCcKOro oxuaaHuvsi M(X);

2) ecau caydaiiHas BeJM4YMHa X pacnpencijieHa 10 HOPMaJlbHOMY

3aKOHY C napaMerpamu N(m, o), TO cpeaHee BbIOOPOUYHOE X, TAKXKE pac-
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2
_ o
npeaejJeHO HOPMaAJIBHO H MMEET MMHUMANIBHYIO gucriepcuio D(x,) = —,
n

— — o
T.e. M(X,)=m, o(x,)= T lNosToMy cpeaHee BBIOGOpOUYUHOE X, —
R

3¢ hpeKTUBHAS U COCTOSITEJIbHAS OLIEHKA MareMaTHYeCKOIro OXUAaHHA ;
1 & —
3) BniGopouHasa aucnepcus D, = ol = ;Zn,- (x; — X,)? sBasiercs
i=l

CMeELIEHHOU OLEeHKOH reHepajbHOIR OHcriepcHu o?. HecMmelleHHOI
OLEHKON reHepajbHOM JMCNEPCHH G2 SABJISETCS «MClpaBjieHHas » JUC-
nepcus s2, njist HOJy4eHUSI KOTOPOH HEOOBXOIUMO YMHOXUTE G2 Ha TaK

Ha3zplBaeMylo nonpasky beccens . Torna

n—1

2 _ R
n-—1

k
s Dy = ——3 n(x; - %)
n—1

«HcnpaBineHHasi» BbIDOpOYHAsi AUCTIEPCUS 52 SIBJISIETCS COCTOATE b~
HOM OLEHKONW reHepanbHO AucCriepcUuu o2,
4) ecnM H3BECTHO m — MaTeMaTHU4YecKoe OXHIaHUe caydailHOM

1 k
BeJUMYMHBI X, TO BbIGOpOYHasa nucriepcuss D, = o2 = ;Zn,- (x; —m)?

i=1
ABJISIETCA HECMEUIEHHOH, COCTOATENBbHON M 3(wpeKTHUBHOH OLIEHKOMH
reHepaJibHOM AMCIIEPCUH G2;

i

n ..
5) OTHOCHUTEJIBHAsA 4AacTOTa — SBJISETCA HECMEILEHHOU U COoCTO-
n
ATEJBHOM OUEHKOM BeposaTHOCTH P(X = x;). DOMnupHuiyeckasi QyHKIIHA
n
pacripenencHus F*(x) = % -— HaKOIUIEHHAasi OTHOCHUTEJAbHasA 4YacTO-
n

Ta — ABISIETCH HECMELUEHHOM ¥ COCTOSATENBHOM OLIEHKON TeopeTHuve-
CKOM GVYHKUIHMM pacripegeneHHus F(x) = P(X < x).

Humepeaasvhoii Ha3blBACTCH CTaTUCTHYECKasl OLEHKA, olpeneise-

Mas JIByMsa YUCIOBLIMH 3HAYEHUAMH — KOHUaMMU HCCICAYEMOIro HH-~

tepBaia. UYncao 8 > 0, mpu KoTopoM |@ — O < §, xapakrepusyer moy-
HOCMb UHTEPBAIbHON OLIEHKH.
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AJITODHUTM MOCTPOCHUA JOBEPUTEIBHOTO MHTEPBAJIA UMEET BHUIL.
1. U3BieyeM BBIOOPKY 00BEMOM 1 U3 reHepalbHOM COBOKYITHOCTH C
M3BECTHBIM paclipeneneHueM f(x, ©) ciyyaiiHOW BeJIMYMHBI X.
2. I1o naHHBIM BBIOOPKHM HalieM TOYEUHYIO OLIEHKY ©F HeM3BeCT-
HOro napamerpa ©.
3. 3agaeM HaaEXHOCTE (IOBEPUTEILHYIO BEPOSTHOCTD) Y, MU YpO-
BEHb 3HAYUMOCTH 0.
4, OnpenensieM rpaHuUbl HHTepBana (©* — 8; ©F + ), UCMONB3ys
O"+8
TUIOTHOCTB BEPOSITHOCTH, U3 YCIOBUs P(| © -0 |< §) = I f(x,0)dx =
@’-5
o
=v=1 - o, npyueM oObIYHO BEIOUpaT P(X(O©)<O'-35)= 5; P(X(©)>

>0 +9) = %. Iloay4yeHHbI# HHTEpBa1 (O - §; O + ) ¢ HOBEpPUTEIb-

HOM BEPOSATHOCTBIO | — O noKpbieaem HEU3BECTHBIM NMapameTp © U I9B-

JISETCH €r0 uHmepsabHou oyenxol. Tak KaKk HauboJIee YyacTo BCTpeya-

€TCSl HOpMajibHOe pacripeacncHue N(m; ¢), TO MOCTPOUM HUHTEPBAIb-

HBI€ OLUEHKHW 51 NapaMETPOB HOPMAJIBHOIO paclipeleicHUS.
3agaHus IS IPAKTHYECKON PAadOTLI:

3ajganme 1 HaiiTu HeCcMellleHHBIE OIIEHKA MaTEMaTHYECKOTO OXKUIaHUS U

JTUCTIEPCHH T10 TaOJIMIIE BHIOOPKH

X; 2 6 12

n, 3 10 7

3ananme 2 B tabnuie 3amanbl 1Be BHIOOPKH TEMIIEPATypHI t 3a
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nepBbie iecTb AHel sHBapsa 2004 u 2005 rr. O603HaUYUM 4Yepes x; U X,
COOTBETCTBEHHO HAGIIONAEMYIO TEMIIEPATYPY 3a 3TH TOAbI:

Ne 1 2 3 4 5 6
x; -35 -32 ~26 -35 ~30 ~17
X3 -31 -27 28 35 ~40 -31

Haiiti DoBepHTebHBIM MHTEPBaN [JjIs MAaTeMaTHYeCKOro OXwuaa-
HYsl m FeHEePalbHOI COBOKYMHOCTH C JOBEPUTEIbHON BEPOSTHOCTBHIO
v=0,8.

3ananue 3

4YTO OLUMOKA MPU WX U3rOTOBACHUHU NMOAYMHEHA HOPMAJIBHOMY 3aKOHY
pacrpeaeacHMs, IPUYEM BIOOPOYHOE CpeIHEKBAIPATHYECKOE OTKIO-
HEHHWE G, PABHO 5 MM, OMpEAEIUTb ¢ HAAEXHOCTBIO Y= 0,95 noBepu-
TEJAbHBII UHTEPBaN A HEM3BECTHOrO TMapaMeTpa o.

bo1o npoBepeHo kadectBo 15 6ontoB. Ilpennonaras,

3ananne 4 BriObopounslil cratuctuueckuii ornpoc 100 cTyneHToB

nokasai, 4to 80 YenoBeK U3 HMX YCTPaUBaIOTCA Ha padoTy 8 IpoLiecce
yueObl B By3e. HaiiTu MHTEPBaIbHYIO OLEHKY BEPOSITHOCTH TOrO, YTO
CAy4yailHO BbIOpaHHBIIA CTYEHT COBMELLIAET yueOy B By3e U paboTy npu
YCJIOBUM, YTO ITOJYUYEHHBIHA pPe3yJbTaT AOIYCKAET OLUMOKY He Oosee
yeM B 5 % civuaes.

3.6. 3amanus 1 OLEHKH OCBOCHHSI Kypca yvueOHoi nucuumaunsl EH.03
TEOPUA BEPOATHOCTEH H MATEMATHYECKAA CTATUHCTHKA
(09.02.06)

e dopMa/BuJ IPOMEKYTOYHOM ATTECTALNH

dopMoit POMEKYTOYHOM aTTECTAIIMA B COOTBETCTBUU C YUEOHBIM TUIAHOM
aBisieTcs: AuQdepeHITUPOBAHHBIN 3a9€T

e @Oopma npoBeaeHUs] MPOMEKYTOYHOU ATTECTALMH
[TucemeHHast KOHTpOJIbHAS paboTa.

e Cpok nposeaeHus

JlucuuIinHa B COOTBETCTBUM C YYEOHBIM IIJIAHOM IO CTIEIUATIbHOCTH
M3Yy4aeTCs Ha MPOTSKEHUU OAHOTO cemectpa. [IpomexyTounas arrectanus
IIPOBOJIMTCS B KOHIIE CEMECTPA.
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IIpoBepsieMble 3HAHNSI U YMEHUSA:
B pe3ynpTaTe ocBOeHHs y4eOHOM TUCIUTUIMHBI 00YYarOMIMiCs JOKEeH
ymemy:
VY1.Pemars npukiiagabie 3a0a9u B 00J1aCTH MPOPECCHOHAIBHON ACSITEIHPHOCTH.
B pesynbTaTte ocBoeHUs yueOHON AUCIUIUIMHBI O0YYaIOIIUICS T0KEeH
3HamMb:
31.3HaueHne MaTeMaTUKU B TPOPECCUOHATILHOM ESITEIbHOCTU U TIPU OCBOECHUU
oOpazoBarenbHo# nporpammsl CI1O;
32.0cHOBHBIE MaTEMaTUYECKHUE METO/IbI PEIICHUS NMPUKIIAHBIX 33/1a4 B 00JaCTH
po(heCCUOHATILHON eI TEIbHOCTH;
33.0OCHOBHBIE TOHATHUS U METObI MATEMATUYECKOTO aHAIN3A;
34.0OCHOBBI TEOPUM BEPOATHOCTEN U MATEMATUYECKON CTATUCTUKU,
35.OCHOBHBIE IOHATUSA U METOJIBI AUCKPETHOW MATEMATUKH, JIMHENHON
anreOphl.

NUTOI'OBAS KOHTPOJIBHASN PAGOTA
(muddepeHITUPOBAHHLIN 324€T)

Bapuanr 1

3aganue 1. CKoJIBKUMU CIIOCOOAMU MOKHO PacCTaBUTh Ha TOJIKE CEMb KHUT?

3ananue 2. KoHkypc ucnonnutenei npoBoautcs B 5 nHeil. Beero 3asaBieno 80
BBICTYIUICHU — TI0 OAHOMY OT KaXXIOW CTpaHbl, Y4aCTBYIOILIEW B KOHKYpPCE.
HUcnomuurens w3 Poccnn  ywactByer B KOHKypce. B mepBbld  JeHb
3aIUIAHUPOBAHO &8 BBICTYIUIEHWW, OCTAJbHBIE PACHPENEIICHBI MOPOBHY MEXKIY
octaBmMMHUCS JHAMU. [lOpsSAOK BBICTYIUIEHUH OmNpenesnsercs >KepeObEBKOM.
KakoBa BEpOSATHOCTB, UTO BBICTYIUICHME MCIOIHUTENA U3 Poccum cocroutes B
TpPETUH J€Hb KOHKYypca?

3ananue 3. BexoxecTs cemsiH HeKOTOporo pactenus cocrasisieT 70%. Kakosa
BEPOSITHOCTH TOT0, YTO U3 10 MOCESTHHBIX CEMSIH B3OMIYT: 8, 1O KpaitHEel Mepe,
8; He MeHee 8?

3apanme 4. merotcs pe3ynbratsl 20 usmepenuit quamerpa d 6onita (B
MUJITUMETpax ¢ TOUHOCTHIO A0 0,1):
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10,1; 10,0; 10,2; 10,1; 9,8; 9,9; 10,0;
10,0; 10,2; 10,0;
10,0; 9,9; 10,0; 10,1; 10,0; 9,9; 10,0;
10,1; 10,1; 10,0.
[IpeacTaBuTh 3TH TaHHBIE C TIOMOIIBIO: 1) TaOIUI] pacpeeICHHS 10 YaCTOTaM
M u oTHOCUTEIBLHBIM YacToTaM W; 2) IMOJUTOHA YacToT.
3adanue 5

Pacnpenenenne no yactoraMm 3HaYEHUN BEIMUUHBI X - YUCIIA 3a0UTHIX TOJIOB
Urpokamu GpyTO0IbHONM KOMaH/IbI 3a TIEPUO]] COPEBHOBAHUI MMOKA3aHO B
tabnuiie. Haiitu cpeiHee KBagpaTHUHOE OTKJIIOHEHUE OT CPEHETO 3HAUCHUS
Yyucya BCeX 3a0UThIX

X 0 ' 1 2 3
M 4 2 3 1
r'0JIOB. —
3adanue 6
@ yHKIMSA IIOTHOCTH HENPEPHIBHOW CIIy4allHOM BEJIMYMHBI X ONpEIEIICHA HA
BCEM YHMCIOBOW OCH PABEHCTBOM

. C
/(@) 1+ 922
Onpenenute 3HaueHue napamerpa C.
3adanue 7
HCB X 3anana cBoeli (hyHKIIHEH MIIOTHOCTH

0, ecin < 1,
flz) =4 —62>+182 — 12, ecin 1 < & < 2,
0, ecyn x > 2.

Onpenenure Meauany pacrpeesieHus CIIy4YalHOW BETUYUHbBI X.

Bapuanr 2
3aganue 1. CKOILKHUMU CITIOCOOAMU MOXKHO COCTaBUTh CITUCOK M3 6 KHUT?

3aganmne 2. VY JluHBI B KOMUIIKE JEKHUT 7 PYONEBBIX, 5 NBYXpyOnEBBIX, 6

naTupyOn€BeIX W 2 necaTupyOs€BbIX MOHETHL. JluHa Hayrang 1ocTaér w3
KONMWJIKU OJIHY MOHeTy. Hailgure BEpOsSTHOCTh TOTO, UTO OCTABIIASACS B KOIHIIKE
cymMMa coctaBuT MeHee 60 pyoseil.
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3aganue 3. bank Beian 6 kpenuToB. BeposTHOCT TOTO, UTO KpeIUT HE OyIeT
morainiex B cpok, paBHa 0,2. OnpeneauTb BEpOSITHOCTh TOTO, YTO B CPOK HE
OyAyT HOTAIIeHbI YEeThIPE KPEeInTa.

3ananme 4. /IBa Tokaps BHITAUUBAINA OJIMHAKOBBIC JIETAJH, IPUYEM MIEPBBIM
TPYJUJICS TIOJIHYIO pabovyI0 HEe/Ielt0, a BTOPOM MO paclopsHDKEHUIO HayallbHUKA
— 4 nus. CBeieHust 00 UX THEBHOM BBIPAOOTKE MPEACTABICHBI B TAOJIHIIE.
CpaBHUTH CTAOUIILHOCTH PA0OTHI TOKApEH.

Jdaesnasn sBonipaborka
Herr Hemenn
IepBOro TOKaps# BTOPOTO TOKaps
(X) (Y)
IToregenbHMK 53 52
Bropaux 54 46
Cpena 49 53
Yersepr 48 49
IIareuna 46 —

3adanue 5. B niepBoil ypHe HaXoAUTCs 7 YEPHBIX U 30€bIX 111apa, a BO BTOPOi
ypHe — 4 yepHbIX U 6 OenbIx mapoB. M3 Haynauy B3ATON ypHBI 1OCTaIN OJUH
map, KOTopbli okazaics 6ensiM. KakoBa BEpOSITHOCTD TOTO, UTO 3TOT IIap ObLI
BBIHYT U3 MIEPBOM YPHBI?

Jadanue 6. CnyuaitHas Benmu4nHa 3a7aHa QyHKIMEH pacpeeeHus

0 x<2
F(x)=4(x-2)", 2=x<3,
l, x=>3.

Haiitu: a) mI0THOCTh BEPOSTHOCTH CIIYyYalHOUM BETMYUHBI; 0) BEPOSTHOCTh
MOMNaJaHusl 3HAaYEHUsI CIIy4aliHOM BeJIMYMHbI B uHTEepBai (1; 2,5)

3adanue 7. HaiiTu HecMelleHHBIE OIIEHKH MaTEMAaTUICCKOIO OKUIaHUS U

JTUCTIEPCHH T10 TaOJINIIE BHIOOPKH
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUAA

YYEBHOM JUCIHUATIIMHBI

Kputepuu oneHkH
nriddepeHInpoOBaHHOTO 3aUeTa

OHGHKa YPOBH:A IMTOATOTOBKHU

Oan
(oTMmeTKA)

BepOaIbHBIN aHAJIOT

OtcyTcTBHUE OIMOOK B paboTe, KOPPEKTHOCTh
odopmieHus U BeanuciaeHui. Pabora
BBIIIOJIHEHA B ITOJTHOM O0BbEME.

be3 1onoHUTENbHBIX MOSICHEHUH (YKa3aHUM)
UCITOJIb3YIOTCSl HABBIKH U YMEHUSL.

Bce marepuansl 0hopMIIEHBI aKKYpaTHO U
COIJIACHO YKa3aHHBIM TPEOOBaHUIM.

JlaroTcs rpaMOTHBIE OTBETHI HA TIOCTABIICHHBIE
BOIIPOCHI.

5

OTJIMYHO

Pabora BbINONIHEHA B IOJHOM 00OBEME.
HaBbiku 1 ymMeHUs, TIOJIy4eHHBIC TTPU
W3YYCHUU JTUCIUTLINHBI, HE MOTYT OBITh
UCITIOJIb30BaHbI 0€3 IONOJHUTEIbHBIX
MOSICHEHH .

[Tpu opopmnennn paboTbl

JOMYUIEHbl HECYIIECTBEHHBIE OLTUOKHU B
pacueTax ¥ MocTpoeHUH yepTekei ( OmmoKu
P OKPYIJIEHUU YHCETl, OTCYTCTBUE
0003HaYEHUH Ha YepTekKax U T.I1.).

XOPOIIO

Pabora BhIIIOJIHEHA B TOJIHOM 00BEME,

HO COJICPXKUT TpyObIe OMMOKHU (Hampumep,
HEBEPHOEC BBIUHCIICHHE BHIOOPOIHOTO
CPEIIHET0, YTO MOBJICKJIO HEBEPHBIC
BBIYHCIICHHSI BCEX JIPYTUX IMapaMETPORB).
HaBbIku 1 yMEHUs, TTOJTyYCHHBIC TTPU
W3YUYCHUW JTHUCIHIUIMHBI, HE MOTYT OBIThH
HCIIOJIB30BaHbI 0€3 UITUTEIbHBIX
JIOTIOJIHUTENIHHBIX MMOSICHEHUMH.

IToxa3aHpl OrpaHHYCHHBIC 3HAHUS MPEIMETA
IIPY OTBETE HA BOIIPOCHI.

YAOBJICTBOPHUTCIBHO

PaboTa coaep>KuT NpuHIMIHAIbHbIE

HEYOBJIETBOPUTEIIBLHO
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OMOKY (TepemnyTanbl (GOPMYIIbI, YePTEKHU HE
COOTBETCTBYIOT pacueraM, HapyIIeHa
MIOCJICI0BATEIHLHOCTD BHITIOTHCHHUS
BBIYHCIICHUM U T.11.). OTCYTCTBYIOT Oa30BbIE
IIKOJIbHBIC 3HAHMSIL.

Pabora odopmieHa kpaitHe HEOPEKHO.
[Toka3pIBaeTCs HE3HAHKE MTPEAMETa TIPH
OTBETE Ha BOIIPOCHI.

HNudopManmuoHHble MCTOYHHUKH JJIs1 pa3padooTku koMmiiekTa KOC no
Y4eOHOM AMCIMILINHE
EH.03 TEOPUS BEPOSITHOCTEN 1 MATEMATHYECKAS
CTATUCTUKA
(crrermanbHOCTH 09.02.06 CeTeBOE M CHCTEMHOE 3 IMUHHUCTPHUPOBAHUE)
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NHTepHeT-pecypcehl:
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Meouamamepuanvt

1. MOXHO JIM HOBEPATH MATEMATUKE? | IQ // SciOne —
https://youtu.be/ZTZjFzZ8HPUM

2. ucnepcust u cpenHee KBajapaTuuHoe oTkioHeHue // Dave Your Tutor —
https://youtu.be/rCAK7uYK3Bc

3. IlpoBepka rumore3 — moapodHOe oObsiAcHeHHe ¢ npumepamu // Dave Your
Tutor — https://youtu.be/ICuB2nEaBwM

4. TlpocTtoe 0OBSICHEHHE TMPOBEPKM CTaTUCTHUECKUX rumnoTe3 // Dave Your
Tutor — https://youtu.be/UApFKiK4Hi8

5. Ilpocto o perpeccuonHoMm anamuze // Dave Your Tutor —
https://youtu.be/k_ OB1tWX9PM

6. IMoprdenpabie mHBecTUIMU: CUYUTaEeM TOXOAHOCTh TOPT(HENST W PHUCK 10

noptdernto /! Bricmias IIKOJIa SKOHOMMKHU —
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