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1. IlepevyeHb KOMIIeTeHINI U HHAUKATOPOB UX JOCTHKEHUSI
[Tporecc n3yyeHus: AMCUUIIMHBI HApaBlieH Ha GOpMUPOBAHUE CIEAYIONIUX KOMIIETECHITHI:

Konu Kox nu Haumenosanue N ——
HauMEHOBaHHE MH/IMKATOpa TOCTUKECHUS Ortan (¢ yKasaHHeM AMCLATLIHH)
KOMIIETECHIHH KOMIICTEHITHH Y
OIIK-1 |OIIK-1.1-3naeT pyHmameHTaIbHbIC

3aKOHBI IPUPOJIBI 1 OCHOBHBIE
¢u3nvyecKkre MaTeMaTUYeCKUe
3aKOHBI U METOJbl HAKOILJICHMS, Bricmas Matemaruka (1 57am)
nepenadyd U 00paboTKu
nHpopMaruy dusuka (1 >ran)
OIIK-1.2-Ymeer npumenars OCHOBHI TeNleKOMMYHHUKanui (1
(u3nUecKre 3aKOHbI U 1,2

MATEMATUYCCKU METOAbI IJIs1
pEIIeHMs 3a]1a4 TEOPETHUECKOTO
[IPUKJIAJHOTO XapaKTepa

OI1K-1.3-Bnageer HaBbIKAMH
WCTIOJIb30BaHUS 3HAHUN (DU3UKHU U
MaTeMaTHUKH TIPH PEIICHUN

IIPAKTUYCCKHUX 3a4av

STan)

Martepuanbl 1 KOMIIOHEHTBI
DIIEKTPOHHON TEXHUKH (2
STan)

®dopma(bl) MPOMEKYTOYHON aTTECTAIMH 110 AUCITUIUTHHE: dK3aMeH (3 cemecTp).

2. lloka3aTe/u, KpUTEPHUH U HIKAJIbI OLleHUBAHUS KOMIETEHIUI

2.1 Iloka3aTesneM OIICHMBAHMsI KOMIIETEHLMH Ha 3Tane uX (OpMHUpOBaHHS NPU U3YHYEHUU
JMCLUIUIMHBI SIBJISIETCS YPOBEHb UX OCBOCHHSI.

HHHHK&TOP 0CBOCHUSA

KOMIIETCHIIHHA

IToka3zaTeb oeHUBAHUSA

Kpurepuii oueHuBanus

OIIK 1.1 — 3nars
(dbyHIaMeHTaTbHBIC
3aKOHBI IPUPOBI U
OCHOBHBIE (pu3nUecKue
MaTeMaTH4eCKHUEe 3aKOHbI
Y METO/bI HaKOTLICHHS,
nepenayu 1 00paboOTKU

nH(popManuu

3HaTh: pyHIAMEHTaIbHbIE
3aKOHBI TIPUPOJIBI U
OCHOBHBIE (pU3HUECKHUE
MaTeMaTHYECKHUE 3aKOHBI U
METObl HaKOIUICHUS,
nepenay 1 o0pabOTKU
uHbopMaIuu

YMeeT NpuMeHATh
¢bu3nyeckre 3aKOHbI U
MaTeMaTHYECKUE METOIbI
JUIS pelIeHus 3a1a4
TEOPETUYECKOI0 U
IPUKJIAJHOTO XapakTepa
Biragers HaBbIKaMU
UCTIOJIb30BaHUS 3HAHUN
(GU3UKK 1 MaTEMAaTUKU TIPU
pELICHUH MPAKTUYECKUX
3aja4

JIeMOHCTpHpYET yBepEHHBIC 3HAHUS
OTIpeNIeICHNI U TePMUHOJIOTHYECKOTO
armapaTa, OCHOBHBIX IIOHSTHH, 3HACT
METO/IbI, MPOLIEAYPHI, CBOMCTBA, IPHUBOIHT
(bakThl, UASHTUPUIPYET, JTaCT 0030pHOE
OTIMCaHUE MAaTEeMaTHUECKUX MOJICIIEH.

YMeeT aHanmM3upoBaTh,
UHTEPIPETHPOBATH PE3YJIbTATHI,
IMPUMCHATH 3aKOHBI K UCITIOJIL30BATh
MaTeMaTUYeCKUi anmapar AJs pelieHus
MPAaKTUYCCKHUX 3a1ayd

Brimonnsier anredpanueckue
npeoOpa3oBaHus JIJIsl HATJISTHOTO
MIPECTAaBICHHUS PE3YIIHTATOB PACUETOB,
MIPOBOJIUT MPHUOIMIKEHHBIC PacUeThl JIJIs
OILICHKHU JaHHBIX; BBISABIISIET B3aUMOCBA3H,
KJIaCCU(DUIIUPYET, TUIAHUPYET




MaAaTEMAaTUYCCKUEC MOICIIH

OIIK 1.2 - YmMmeTh
MIPUMEHATH (PU3NUECKHE
3aKOHBI U
MaTeMaTUYECKUE METO/IbI
JUTSL PEIICHUS 33129
TEOPETUIECKOTO U
MIPUKJIATHOTO XapaKTepa

3Hath: PpyHIAMEHTATBHBIC
3aKOHBI PUPOIBI U
OCHOBHBIC (PH3HUECKUE
MaTeMaTHYeCKHUEe 3aKOHbI U
METOJIbI HAKOIUICHUS,
nepegayn 1 00pabOTKH
uHpOpMaLIUU

YMeeT npuMeHsITh
buznyeckre 3aKOHBI U
MaTEeMaTHIECKHUE METO/IBI
JUTSI pEIIeHUs 33124
TEOPETUIECKOTO H
MIPUKIIATHOTO XapaKTepa
Brnaners HaBbIKaMu
MCIIONIb30BaHUs 3HAHUHI
(U3HKY 1 MaTEMATUKH TIPA
pEIIeHNU TPAKTHYECKUX
3aa4y

JleMOHCTpHUpYyeT yBEpEHHBIE 3HAHHUS O
JleMOHCTpHpYET YBEPCHHBIC 3HAHUS
OIPENETICHUN U TEPMUHOJIOTHYECKOTO
amrmapara, OCHOBHBIX TIOHSITHIA, 3HAET
METO/Ibl, TPOLEAYPHI, CBOMCTBA, TPUBOJUT
(hakTel, HACHTUDUIIUPYET, TaeT 0030pHOE
OINMCAHUEC MAaTEMATHYCCKUX MOI[CJIGﬁ.

YMeeT aHalu3upoBaTh,
WHTEPIPETUPOBATH PE3YIIbTATHI,
IIPUMEHATH 3aKOHBI U UCIIOIb30BATh
MaTEeMaTUYECKUH annapar JUisl peleHUs
MIPAaKTUYECKUX 3a1a4

Bemomnnser anreOpanyecKue
npeobpa3oBaHus  JUId  HaMIAJHOTO
IPE/ICTaBICHUSI PE3yJIbTaTOB PAcCUETOB,
IPOBOAUT NPUOIMKEHHBIE pacueThl IS
OLICHKH JTAHHBIX; BBISIBIISICT
B3aUMOCBS3H, Kinaccuuuupyer,
IUIAHUPYET MaTeMaTHIeCKUEe MOJICIN

OIIK 1.3 - BaageTtb
HaBBIKAMH
HCIIOJIb30BAHUS 3HAHUM
(GU3MKN 1 MaTEeMaTUKU
MIPY PEIICHUN
MPAKTUYECKHUX 33724

3Hath: PpyHIaAMEHTaIbHBIE
3aKOHBI TIPUPOJIBI U
OCHOBHBIC (PU3UUYECKHEC
MaTeMaTHYECKUE 3aKOHbI U
METOBl HaKOIUICHUS,
nepenayn 1 o0OpaboOTKH
UHpOpMALIUU

YMeeT npuMeHsITh
(bu3HYEeCKre 3aKOHBI U
MaTeMaTHYECKHUE METO/IbI
JUTSL peUIeHUs 3a1a4
TEOPETUUECKOTO U
MPUKIIQJHOTO XapakTepa
Brnagets HaBbIKaMu
WCTIOJIb30BAaHUS 3HAHU I
(bU3UKN 1 MaTEMaTUKHU TIPU
pEIICHIH PAKTUIECKUX
3a1aq

JIeMOHCTpHpYET yBEepEHHBIE 3HAHUS O
JleMOHCTpHpYET YBEPEHHbIE 3HAHUS
OIIpEeIeTICHNI ¥ TEPMUHOIOTHIECKOTO
amrmapara, OCHOBHBIX MOHSTHIA, 3HaeT
METOJIbI, MPOLIEAYPHI, CBOMCTBA, IPHUBOIHT
(bakThl, UASHTUPUIPYET, JTaCT 0030pHOE
OTMCaHUE MAaTEeMaTHUECKUX MOJICIICH.

YMeeT aHanmm3upoBaTh,
UHTEPIPETHPOBATH PE3YJIbTATHI,
MPUMCHATH 3aKOHBI K UCITIOJIL30BATh
MaTeMaTU4eCKUi anmapar AJs pereHus
MPAaKTUYCCKHUX 3a1ayd

Beimonasier anreOpanvdecKue
npeoOpa3oBaHust I HATJISIHOTO
NPE/ICTABICHUSI PE3yJIbTATOB PACUCTOB,
IPOBOAUT MPUOIMKCHHBIE PACUEThI ISt
OLCHKU JaHHBIX BBISIBJIACT
B3aHMOCBSI3H, KJIaCCUPHITUPYET,
IUTAHUPYET MAaTEMAaTHIECKHUE MOJICITH




HMIxana oneHuBaHus.

5-0anabpHas mKaga Kputepun oneHkn

1. CaMOCTOSITENIbHO U TIPaBUIILHO OTBETHJI HA MTOCTABJICHHBIC
TEOPETUYECKHE  BOIMPOCHI  DK3aMEHAIMOHHOTO  Ouiera.
YBepeHHO, JTOTUYHO, TIOCIEI0BATEIHFHO U apTyMEHTHUPOBAHO
HU3jIaraeT CBOM OTBET. MOJKET OTBETUTEH HA JOIMOJHHUTEIbLHBIE
BOIIPOCHL.

2. CaMOCTOSTENBbHO U MPABUIBHO PEIIUI BCE MPETIOKEHHBIX
3a/1aud DK3aMEHAIMOHHOTO OWieTa. YBEPEHHO W JIOTMYHO
OOBSICHSIET XOJI pelieHus, 000CHOBBIBAsI €r0 OMPEICICHUIMU
U YTBEPXKICHUSMU TEOPUU BEPOSTHOCTH W MATEMaTHUYECKOM
CTaTHUCTHKH.

1. CaMOCTOSTECIBHO  OTBETHJ HAa  IOCTaBJICHHBIC
TEOPETUYECKHE BOIPOCH AK3aMEHAIlMOHHOro Omiera. He
YBEPEHHO OTBEYAECT HA YTOYHSIONIME U JIOMOJIHUTEIHHBIC
BOTIPOCHI.

Xopomio «4» 2. CaMOCTOSITENBHO U MPABUIILHO PELINI JABE MPEJI0KEHHbIE
3a/la4il IK3aMEHAlMOHHOTO OuieTra. YBEpEHHO M JIOTHYHO
OOBSICHSIET XOJT pelIcHHsI, 000OCHOBBIBAsI €T0 ONPEICIICHUSIMHA
U YTBEPKICHUSIMHU TEOPUH BEPOATHOCTH M MaTeMaTHYECKOM
CTaTUCTHKH

1. CaMOCTOSTENILHO  OTBETHJI Ha  IOCTaBJICHHBIE
TEOPETHUYECKHE BOIPOCHI JK3aMeHaImoHHOro Owuiera. [lpu
9TOM JomyckaeT omuOku. He yBepeHHO wim BoOOIIEe HE
OTBEYACT HA YTOUHSIOIIUE U JIOMTOJTHUTEILHBIE BOIIPOCHI.

2. Pemnn ofHy U3 NMPEUIOKEHHBIX 3371a4 HK3aMEHAIMOHHOTO
ounera. Ilpu Hamnumm omMOOK, MOXKET MCIPABUTh UX 3a
CUeT HABOJSIIMX BOMPOcOoB. He yBepeHHO OOBSACHSET X0
pelieHus 3a/1auu.

1. He pemena 3agada 3K3aMEeHaIMOHHOTO OWIIETA.

2. Pemiena 3agava, HO HE JITaHbl OTBETHI HAa TEOPETUYECKHUE
BOIPOCHI IK3aMEHAIIMOHHOTO OWJIeTa.

O1iaugHoO «5»

Y 10BAETBOPUTETHEHO «3%

HeynosneTBopUTEIbHO
«2»

3. MeToanveckue MaTepuaJibl, ONpeae/siioliue Mpoue1ypbl OLleHUBAHUSA 10 JUCHHUILINHE

3.1 B xoxe peanuzanuu AUCIUIUIMHBI HCIOJB3YIOTCS cClieaytonue (GOpMbl U METOABl TEKYIIETO
KOHTPOJIA

Tema u/unu pasaen DopMbI/METOIBI TEKYIIETO
KOHTPOJISI yCIIeBAeMOCTH

OIIK 1.1 — 3nate ¢pyHIaMEHTaJIbHBIE 3aKOHBI IIPUPO/IbI U OCHOBHBIE (pU3HUECKUe
MaTeMaTHYECKHE 3aKOHbBI M METO/Ibl HAKOIUICHMS], Tepeiayd U o0paboTKu HHGOpMauu

Tema 1.BBenenue. 9K3aMeH

Tewma 2.Cnyuaiinbie COOBITHS. [TpakTrueckas paboTa-3a4er,
9K3aMEH

Tema 3. CityualiHble BEJIMYHHBI. [TpakTrueckas paboTa-3ader,
9K3aMEH

Tema 4. HopmanbHOE pacnpeiesieHue. [TpakTrueckas paboTa-3a4er,

OK3aMCH




Tema 5. Cuctema ciyyallHbIX BEJIMYUH.

[TpakTryeckas paboTa-3ayer,
JK3aMeH

Tema6. DneMeHTEI MATEMATHUECKOU CTATUCTUKH.

[TpakTrueckas paboTa-3a4er,
IK3aMEH

OIIK 1.2 - YMeTh npuMeHSITh GU3HUECKUE 3aKOHBI U MAaTEMATH
3a/1a4 TEOPETUYECKOr0 U MPUKIIATHOTO XapaKTepa

YECKHUE METOAbI IJIA pCIICHUS

Tewma 2.Cnyuaiinbie COOBITHS.

[TpakTrueckas paboTa-3ader,
IK3aMEH

Tema 3. Ciny4aiiHble BEJIMUUHBI.

[TpakTuyeckas paboTa-3ayer,
9K3aMeH

Tema 4. HopmanbHoe pacnpesnenieHue.

[TpakTuyeckas paboTa-3ayer,
9K3aMeH

Tema 5. Cuctema ciayyailHbIX BEJINYMH.

[TpakTryeckas paboTa-3ayer,
9K3aMeH

Tema6. DieMeHTHI MATEMAaTHYECKOM CTATHCTHKU.

ITpakTuyeckas paboTa-3ayer,
9K3aMeH

OIIK 1.3 - Bnagets HaBbIKAMHU HCIIOJIb30BAHMS 3HAHUH (PU3UKH U MAaTEMaTHKH NP PEILICHUH

IMPAKTUYCCKHUX 3aJ1a4d

Tewma 2.CnyqaiiHbie COOBITHS.

[TpakTuyeckas pabora-3ayer,
9K3aMeH

Tema 3. City4aiiHble BEJIMUUHBI.

[TpakTuyeckas pabora-3ayer,
9K3aMeH

Tewma 4. HopmanbHoe pacmipeesieHue.

[TpakTryeckas pabora-3ayer,
JK3aMeH

Tema 5. Cuctema ciayyailHbIX BEJTUYHH.

[TpakTryeckas pabora-3ayer,
JK3aMeH

Temab. DaeMeHTBI MATEMATHYECKON CTATUCTHUKH.

[TpakTryeckast paboTa-3ayer,
JK3aMeH

3.2

OIIK-1 CnocobdeH MCHOJb30BATH IMOJ0KEHHSI, 3aKOH
MaTeMAaTHKH JJIsl pellleHusl 32124 UHKEHEPHOM J1esiTeJIbHOC

IIpakTuyeckas padora Ne 5 mo teme «IloBTOpeHHe UCTIBITAHUH.

H606XOI[I/IMBIC TCOPECTUYCCKUC CBCACHUA

Tunosbie MaTepHAaJbl TEKYIIEro KOHTPOJISI YCIIeBAEMOCTH 00y4AIOIIMXCS

bl U METOAbI €CTECTBCHHBIX HAYK M

TH

®opmyna beprymm»

[TycTh MPOBOIUTCS N HE3aBUCUMBIX UCIIBITAHUHN, B KaXKIOM U3 KOTOPBIX HEKOTOPOE COOBITHE A MOXET
MIPOM30MTH, a MOXKET He MPOu30UTH. [IycTh BeposTHOCTH MOsiBIIeHUs 3Toro coowitus P(A) BoO Bcex
OMBITAaX OJHA U Ta ke W paBHa uuciay p. OObHO TpeOyeTcs HANTH BEPOATHOCTH CIYYaHOTO
COOBITHS, CBA3aHHOTO C OOIIMM YHCJIOM TMOSIBICHHUS COOBITHS A B 3THUX HCHObITaHUAX. Takas
MOCTIeIOBATEIbHOCTh HCIIBITAHUM Ha3bIBaeTcs cxemout bepuynnu. O0603HaUUM gyepe3 Pn(k)
BEPOSITHOCTh COOBITHS, COCTOSLIETO B TOM, YTO COOBITHE A B N HUCHBITAaHUSAX MO cxeme bepHymiu
nosiBWIIOCH poBHO k pa3 (Hampumep, P9(3) o3HauaeT BEpOATHOCTH TOTO, YTO B 9 HUCHBITAHUSAX
HWHTEpecylolee Hac coObiThe A mpousonaeT poBHO 3 paza). Torma mims  Pa(k)  cmpaBemimBa
cienytouias Gopmyina

Pn(k) = CapXq" K, (1)

rne q=1—-p .



210 hopmyna bepuynnu.

Yacto ObIBacT HEOOXOAMMO HAaWTH BEPOSTHOCTh TOTO, YTO YMCIIO TOSBICHUN COOBITHS A B
cxeMme bepHyJUH 3aKITII0YeHO MKy ABYMsI 3aJIaHHBIMU YnciaamMu K1 ¥ ko BkItounTesbHO. O003HAYUM
BepOATHOCTH Takoro coObITus Pn(ki < k < ko). Hanmpumep, P12(3< k <8) o3Hauaet BeposSTHOCTb TOTO,
910 coObiTHEe A B 12 mcmbITanmsax no cxeme bepHysum npousoiiner ot 3 mo 8 pas . CrnpaBemimBa

bopmyna

Pn(ki <k <k2) =Pn(ki) + Pn(ki+1) + Pa(ki+2) + ... + Pu(k2). (2)

IIpumep 1:

KakoBa BeposiTHOCTB, uTo Tipu 10 mogOpocax KyOuka poBHO 3 pa3a BbIMageT 6 0UKOB?

Pemenne:

CoObiTHe A B Hamiell 3ajaue — BbINAJACHUE 6 TpU oJHOM moadpoce KyOuka . Tpelyercs HaWTH
BEpPOSITHOCTH TOTO, uTo Tipu 10 moxdpocax KkyOmuka poBHO 3 paza BhINAJAET 6 OYKOB. SICHO, 4TO B 3TOU
3agaue peanusyercs cxema bepuymu ¢ mapamerpamu n=10,k=3,p=P(A)=1/6,a q=1-p=
5/6. To ¢popmyne bepryaan (16) ata BepostHOCcTs Pio(3) = C310 (1/6)° (5/6)’= 0.155 .

IIpumep 2:
KakoBa BeposiTHOCTB, uT0o Tipu 10 moxdpocax KkyOuka He MeHee 3* pa3 BbImageT 6 04koB?
Pemenue:
CHoBa cobbiTHe A — BbINajeHue 6 mpu ogHOM noadpoce Kybuka ,n =10, p=1/6 ,a q = 5/6. Ho
HalTH HyXHO BeposiTHOCTh P1o(3 < k <10), mockonbky ¢ppaza "He menee 3* pa3" u o3Hauaet, 4To 6
OYKOB BbITIANIO JIOO 3 pasa, mubo 4 pasa, ... , mu6o 10 pa3, 1.e. or 3 mo 10 pa3. Ilo popmyne (17)
HCKOMast BEPOSITHOCTh

P10o(3 <k <10) = P10(3) + P1o(4) + ... + Pio(10) = C310 (1/6)* (5/6)” +

+ C*0 (1/6)* (5/6)°+ ... + C'%0 (1/6)'° (5/6)° .

ITo sToif opmyne HEOOXOIUMO HAUTH CyMMYy 8§ CllaraeMblX, Ka)xJoe M3 KOTOpBIX camo Mo cebe
BBIYUCIISIETCS] IOCTAaTOYHO Tpomo3ako. CriokHOoBaToO . A eciu 01 KyOuk Opocanu we 10, a 100 pas, To
TaKuX cjaraeMbIX ObLIO OBl HE 8, a 98, 1 cuuTaTh TpeOyeMyI0 BEpOSITHOCTb OBIIIO OBl COBCEM CKYYHO .
BBIX0Z10M U3 3TOT0 3aTpyIHEHUS] MOXKET SBISTHCS UCIOJIB30BAHNE CBOHCTBO BEPOSITHOCTH OOPaTHOTO
COOBITHS: BEPOSITHOCTH JIIOOOTO COOBITHS paBHA €IWHUIIA MHUHYC BEPOATHOCTH HMPOTHBOIOJIOKHOTO
COOBITHSL.

[Ipuniun obpaTHOro coObITHS. EciM HY)XKHO BBIYMCIMTH BEPOSATHOCTH HEKOTOPOT'O COOBITHS, HO 3TO
OKa3bIBAECTCS JOCTATOYHO CJIOKHBIM J€JIOM, TO CTOUT IIOCMOTPETh, HE IPOLIE JU BBIYUCIACTCH
BEPOSATHOCTh MPOTHUBOMOIOKHOTO COOBITHA? Eciu mpoie, To BBIYUCIASA €€ U BbIUUTAs 3aTeM u3 1 ,
MOJIyYUM BEPOATHOCTh HCKOMOTO COOBITHS .

ITocMmoTpuMm, HE npoie R0 B Haeu 3aja4e BBIYHCIIUTH BEPOSITHOCTh
MPOTHUBOIOJIOXKHOTO COOBITHS : MIECTepPKa BbIMajga MeHee 3 pas, T.e. JIMOO HU pa3y He BbINaia, JH00
Beimana 1 pas, mu6o 2 pasa . Takum 00pa3oM, BEPOATHOCTHIO MPOTHBOIOIOKHOTO COOBITHS OyaeT
Pio(0 < k <2) = P10o(0) + Pio(1) + P10(2) . BeposaTHoCTh 3TOTO COOBITHSI CUMTATH ACHCTBUTEIHHO
npoiie — Bce-TakKM 3 claraeMbix 9To He 8 (1 TeM Gonee He 98) . IMomywaem Pio(0 <k <2) = C%p
(1/6)° (5/6)!° + Clio (1/6)! (5/6)° + C?10 (1/6)* (5/6) = 0.775. [lo3TOMY BEpOATHOCTH TPEOYEMOTO
coobitust P1o(3 <k<10) = 1 -P1o(0<k<2)=1-0.775=0.225.

IIpumep 3:

B ognom BVY3e BcTynuTenpHBIM TECT IO MAaTeéMaTHKE Ha 3a0YHOE OTAEIEHHE cOCTOsul n3 11
BOIIPOCOB, K KAXKAOMY M3 KOTOPBIX MpCAIarajioCb 4 BapuaHTa OTBCTOB, CPCAN KOTOPBIX TOJIBKO OJWH
NpaBUIbHBIN . I yCHENIHOrO NMPOXOXJAEHUS TecTa JOCTATOYHO ObUIO MPAaBUIBHO OTBETUTH HE
MCHEEC, UYcM Ha 2 BOIIpoca. Haiitn BCPOATHOCTL IPOXOKACHUA TECTa MHJId IMOJIHOCTBIO
HEMOArOTOBJIEHHOI0 aOUTYpPUEHTA, KOTOPBI OTMEUYAeT OTBEThI HAyTas .



Pemenue:

CoObiTe A — oTBeT Ha Bompoc BbIOpaH mpaBuibHO. [IpoBoauTcst 11 He3aBUCHUMBIX HUCHIBITAHUMN
(cmygaitHOoTO BBHIOOpA OTBETA HA BOIPOC), IOATOMY n =11 . BepoATHOCTh MOSBICHUS COOBITHS A B
oJHOM ucnblTanuu p = P(A) = 1/4, Tak kak cpeau 4 OTBETOB TOJbKO OJUH HpaBmibHbIN . [ToaTomy ¢
=1—p=3/4. HyxHO onpeAenuTh BEpOSATHOCTH TOTO, YTO TECT MPOHJIEH, T.€. MPABUIHHO OTBEYCHO HE
MeHee, 4YeM Ha 2 Bompoca (3HauuT, oT 2 10 11). Takyio BepOsSATHOCTb MbI JOTOBApUBAINCH 0003HAYATh
P11(2<k<I11) . Jlerxo mOHATH, YTO U 3AECh JIyUIIe BOCIOIH30BATHCS MPUHIIIIOM OOPATHOTO COOBITHS,
c(OpPMYJIMPOBAHHOTO TPH PpEIIEHUH NpeAblAyIled 3aJauu. OOpatHOEe COOBITHE MOXKHO
chOopMyIHpOBATH TaK : TECT HE C/aH, T.€. MPABUIBLHO OTBEUEHO MEHEe, YeM Ha 2 BOmpoca (3HaYuT, Ha
1 umn Ha 0) . [To popmyne (17) BepoSATHOCTH ITOTO COOBITHS

P11(0 <k <1) = P11(0) + P11(1) = C°%1 (1/4)° 3/9H)! + C'11 (1/4)! (3/4)!°= 0.1971 .

Torma mo mpuHLKITY OOPAaTHOTO COOBITHS BEPOSTHOCTH MHTEPECYIOMIEr0 HAac COOBITUS (TECT CIaH)
Pu2 <k <11) =1 - Pu(0 <k <1) = 0.8029 . Takum oOpa3om, gake COBEPIICHHO
HEMOJIrOTOBJICHHOMY a0UTYPHEHTY ropas/io CIOXKHEEe He CIaTh TeCT, YeM CAATh €ro : IMPOBEJICHHBIC
pacueTsl MOKa3bIBAIOT, YTO B cpenHeM u3 10 Takux rope-aOuTypHeHTOB § cjaeT yCIeNHo, a 2 HeT .
IIpumep 4:

OObBIYHBIN YeJIOBEK (T.€. YEJIOBEK C OOBIYHBIMH CIIOCOOHOCTSIMH) B CPETHEM B IIOJIOBHHE CIydacB
yrajaspiBaeT, B Kakoi pyke Haxoautcsa mpeamet. [lycts Bam 3nakombiit yragan B 3 ciydasx u3 4
nonsITOK. Ciy4daifHO JIM 3TO WM MOYKHO 3aIlOJ03PUTh Y HETO CIIOCOOHOCTH PKCTpaceHca ? A ecnu B 9
ciayvasx u3 10 ?

Pemenue:

JlaBaiiTe BBIYHUCIMM BEPOSTHOCTD I OOBIYHOTO YeNIOBEKa JOCTHYb TAKOTO pe3yjbTaTa — OTrajaTh B
3 cinyuasx u3z 4 . ®paza “0ObIYHBIN YENIOBEK B CPEJHEM B IOJIOBUHE CIIy4aeB Yra/bIBaeT, B KaKou
pYKe HaXOAUTCS MPEeIMET’ 03HAYaeT, YTO JUISl TAKOTO YEeNIOBEKa BEPOATHOCTh NMPABUIHLHOTO OTBETA MPHU
KaXI0oM yrajsiBanuu paBHa 1/2 . [Toaromy st aToit 3amaum p = 1/2, q =1 —p = 1/2 . [Toaromy 1o
dopmyse (16) BeposTHOCTS yragath B 3 ciyuasx us 4 papaa Pa(3) = C34 (1/2)° (1/2)! = 1/4 . He Tak
YK Majo . 9TO TOBOPUT O TOM, YTO TaKOTO Pe3yJIbTaTa U3 OOBIYHBIX JIIOJIEH MOXKET TOOUTHCS KaXK bl
YeTBEPTHIl. A BOT BEPOSTHOCTh I OOBIYHOTO YeloBeka yraaath 9 pas m3 10 pasa Pio(9) = C’io
(1/2) (1/2)! = 0.01 . BoT k TakoMy YelOBEKYy CTOMT HPMCMOTPEThCH, T.K. CIydailHO Takoro
pe3yabTaTa MOKET JTOOMTHCS B CPEIHEM TOJIBKO OAMH “‘HOPMAJbHBIN M3 COTHU TaKHX JKE. A JydIie
BCEro MONPOCUTH €T0 MOBTOPUTH yrajsiBanue . Torna yx OyJaeT Bce SICHO .

IIpumep S:

Hexkuii urpok B HaCTOJNBHBIN TEHHUC UTPAET B 2 pa3a Xy’>kKe CBOETO CONEpHUKa . YTO eMy BBINOJHEE —
WUrpaTh C HUM MaT4 U3 TPEX WJIU MATH NapTuil ?

Pemenue:

[Ipexxne Bcero nmposicHUM i ceOs yciaoBue 3afauu . Irpok BBIMTPBIBAET MATY, €CJIM OH BHIUTPHIBACT
0oJiee TIOJOBHWHBI MapTUii B MaTde . UTO 3HAYUT, YTO UTPOK WIpaeT B 2 pa3a XyxKe ComepHuKa ?
Pa3yMHO mpeanonoxuTh cienyromiee : Mpu Urpe ¢ 3TUM COMEPHUKOM OH B CPEHEM BBIUTPHIBAET B 2
pa3a MeHbIIIe MapTui, 9eM ero conepHuk . Ckaxxem, U3 TpeX MapTUil OH B CPEIHEM BHIUTPBIBACT OJHY,
a ero comnepHuk 2 . [TockonbKy B CpelHEM UTPOK BBIMTPBIBAET OJIHY MApTHUIO U3 TPEX, TO 3TO O3HAYAET,
YTO BEPOSITHOCTh €r0 BBIMIPHINIA C 3TUM CONEPHUKOM B OoAHOM maprum p = 1/3 . Onenum
BEPOSITHOCTH BBIUTPHIIIA CIA0BIM UTPOKOM MaTya U3 TpeX W MATH HapTuil U cpaBHUM ux . Ilyctsb
coObITHe A — Ca0BIif UTPOK MAPTHUIO BEIMTpa . Kak MBI yKe BBISCHUIIM BEPOSTHOCTH 3TOTO COOBITHUS
p = 1/3 (a motomy q =2/3) . Urpok BeIMTPBIBAET MaT4d M3 3 MapTHA TOJIBKO €CJIM OH BBHIUTPHIBAECT HE
MEHee JBYX MapTuid, T.e. oT 2 a0 3 maptuii . [To popmyie (17) BEpoATHOCTH 3TOTO COOBITHS P3(2<
k<3) = P32) + P;(3) = C23 (1/3)* (2/3)' + C33 (1/3)* (2/3)° = 7/27 = 0.26 . BepostHOCTD
BBIMTpBINA MaTya U3 natu naptuit  Ps(3< k <5) = Ps(3) + Ps(4) ) + Ps(5) = C3s (1/3)® (2/3)* + C%
(1/3)* (2/3)' + C35 (1/3)° (2/3)° = 51/243 = 0.21 . Takum 06pa3oM, cTabOMy HIPOKY JydIle UIPaTh
MaT4 U3 3 mapTuii — Oosiblle IaHCOB Ha TOOey .

IIpumep 6:

Bacs u Ilets mo 2 pasza monOpacsiBaloT cBou KyOuku . KakoBa BepOSITHOCTH TOTO, UTO IIECTEpKA Y
HUX MOSIBUTCS OJIMHAKOBOE YHUCIIO pa3 ?



Pemenue:
3neck Ham Kpome ¢Gopmynbl bepHynnu moHanodstes u Gopmynsl npeapiaymux TteM. O6o3HauUM
coobitne C — mecrepka y Bacu u IleTu Bpinana oguHaKOBOE YUCIIO pa3 . BBoauM BcriomorarenbHbIe
coOwITug : Ao, A1, A2 — y Bacu mectepka Beimana 0, 1 u 2 pasa coorBercTBeHHO; Bo, Bi, B2 — y
ITetn mectepka Bemaia 0, 1 m 2 paza coOTBETCTBEHHO. BrIpazum mHTEpecyromee Hac codbitne C
yepe3 BcrioMorarenbHble . [loHATHO, uYTO coObiTe C MPOUCXOOUT TOJBKO B TOM CiIydae, €CiH
MIPOUCXOIUT XOms Obl 0OHO U3 CIEAYIONINX COOBITHH | WU 00Hospemenno y Bacu u Iletn mecrepka
HE BBIManu HU pa3y (T.e. Bbimana no 0 pas), U 0o0HO8peMeHHO OHA BBINAja y HHUX MO pa3y, WIH
00HOB8peMeHHO OHA BBITIAJIA y HUX IO 2 pa3a .Eciau BCIOMHHUTB, YTO 03HaYaeT CyMMa U MPOU3BEACHUE
COOBITHH, TO CKa3aHHOE JOJDKHO O3HauaTh, uTo C = AoBo + AiB1 + A:2B: . Crnaraemsie B mpaBoit
9acTh 3TOH (HOPMYIIBI TIPEACTABISAIOT COOOH MOMAPHO HecogmecmHble COOBITHS (eciu Obl, K IPUMEpY,
cMOTJIM Obl OTHOBPEMEHHO MOsABUThCS coObITUs  A1B1 1 A2B2, TO 3T0 GBI, B 4aCTHOCTH, O3HAYAJIO, YTO
Bacst B 1ByX mom0OpachIiBaHUSX BBEIOPOCHI 6 OYKOB SIMHOMXIBI M JIBAXKIBl OJHOBPEMEHHO — TaK HE
on1BaeT). [loaToMy ucnons3yeM hopmymy (6) A CyMMBI TOMAPHO HECOBMECTHBIX COOBITHH:

P(C) = P(AoBo + AiB1 + A2B2) = P(AoBo) + P(AiB1) + P(A2B») .
Kaxxnoe crnaraemoe terneph mpeacTaBisieT co00il BEPOATHOCTh MIPOU3BEICHUSL He3A8UCUMbBIX COOBITHIA
(Bacun xyOuk He oOpamiaer HuKakoro BHHUMaHus Ha [letun um HaoOopot) . [losTomy, mcmosb3ys
dbopmyny (9) BeposATHOCTH MPOU3BEACHUS HE3aBUCUMBIX coObITui, monydnum P(C) = P(Ao) P(Bo) +
P(A1) P(B1) + P(A2) P(B2) . Tenepr BUAHO, YTO AJisl MOJHOIO PELIEHUS 3aJadyd HaM OCTaJOCh
MOCUUTATh BEPOSATHOCTU cOObITHII Ao, A1, A2, Bo, Bi, B2 . Bor 31ece Ham u momoxet (opmyma
Beprymmu. Haunem ¢ Bacu . BeposiTHOCTH BBIIaIeHUs MIECTEPKH TPU OJHOM TOJ0pOce KyOHKa eCTb,
MOHATHO, 4ncio 1/6 . KakoBa BepoSATHOCTb, YTO B IBYX OpocaHMsIX IecTepka BbimaneT 0 pa3, oauH pas
u 1Ba pasza? ITo popmyne Beprymmu (16) (mpu p = 1/6, q = 5/6 ) monyuaem P(Ao) = P2(0) = C% (1/6)°
(5/6)* = 25/36 , P(A1)=P2(1) = C'2 (1/6)1(5/6)! = 10/36, P(A2) = P2(2) = C% (1/6)* (5/6)° = 1/36 .
[Tockonbky ¢ Touku 3peHHst KyOukoB Ilers Huuem He xyxe (u He syume) Bacu , To mnsa Iletu
nosrydaeM Te ke pe3ynstathl : P(Bo) =25/36, P(Bi1) =10/36 , P(B2) = 1/36. Torna no nomy4eHHOM
BBIIIIE bopmyne JUTS P(C) OKOHYATEJILHO oJIy4aem
P(C) = (25/36)*+ (10/36)* + (1/36)* = 726/1296 = 0.56 .

Sazlatm AJI CaMOCTOATEJIbHOIO PEIICHUA

1. KakoBa BeposATHOCTh BbIazieHUst 5 repOoB mmpu 10 mogdpocax MOHETHI?

2. BeposiTHOCTH BBIUTpHIIIA MO JoTepeiiHoMy Ouiery 0.05 (t.e. B cpeanem u3 100 OummeroB 5
BBIMTPBITITHBIX ). KakoBa BEpOATHOCTH BHIMTPATH XOTsI ObI apy pas, kynus 20 OuneToB ?

3. [IpumensiemMblii METOJI JIEUEHUSI IPUBOJUT K BbI3fopoBiieHuI0 B 80 % cirydaeB. KakoBa BEposSTHOCTh
TOT'0, YTO U3 BEIOPAHHBIX 5 OOJIBHBIX MPU MPUMEHEHUH 3TOTO METOA BBI3I0POBEET POBHO 47

4. BcexoxecTh ceMsiH JaHHOro pacreHus paBHa 80%. Hailtu BeposATHOCTH TOro, YTO M3 ILIECTH
MOCA)KEHHBIX CEMSH B30i1/1IeT HE MEHEE MOJIOBUHBI.

5. KakoBa BeposITHOCTB, YTO MpH 12 mondpocax KyOrka poBHO 3 pa3a BBIIAAET YETHOE YUCIO OYKOB?
6. BeposiTHOCTB TOTO, YTO CIIOPTCMEH MoOenuT B Matde, paBHa 0,6. KakoBa BeposSTHOCTH TOTO, YTO B
10 moeanHKax oH oaepkuT OosnbIre 8§ mobdexn?

7. AnBokaT BRIMTPBIBAET B cye B cpeaHeM 70% nen. Haiitu BepoATHOCTH TOTO, YTO OH: ) U3 TpeX el
HE MPOUTPAET HU OFHOTO; 0) U3 BOCBMH J€J1 BRIUTPACT OOJIbILE TTOJTOBUHBI.

8. BeposiTHOCTH TOTO, UTO Hayraj BBIOpAHHBINH CTYJIEHT MOJYYHT 3a4yeT, paBHa 0,6. OmnpenenuTh
BEPOSATHOCTH TOTO, YTO B IPYIIE U3 25 CTyIEHTOB 3a4eT He cIaxyT Oosee TpeX YeIOBeK.

9. Ilpu mepenave cooOIIECHUST BEPOITHOCTh MCKakeHMsI curHama paBHa 0.1. KakoBbl BeposiTHOCTH
TOro, 4yto maker u3 10 CUTHAJOB: a) HE CONEPKUT MCKAKEHHBIX CUTHAJOB; 0) COIEPKUT POBHO 3
HCKa)KEHHBIX CUTHAJA; B) COJIEPIKUT O0JIee TpeX UCKAKEHHBIX CUTHAJIOB.

3.3 TunoBbie MaTepHaJbl AJ1s IPOBEICHUS] IPOMEKYTOYHOM aTTecTAlNU 00y4al0IMXCs
IlepeueHp BONpOCOB ISl 3K3aMEHOB:
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46.

47.
48.

49.

OcHoBHbIE (HayaIbHbIE) TOHATUS TEOPUU BEPOSITHOCTEM.
ITpocTpaHcTBO 31€MEHTapHBIX cOOBITUN. Onepauu HaJl COOBITUAMHU.
[TepecranoBku. Coueranus. Pazmenienusi.
Knaccrnueckoe onpezeneHre BEpOSTHOCTH COOBITHS.
CratucTuueckoe onpeesieHue BEPOSITHOCTU COOBITHUS.
AkcrnoMaTudeckoe onpesiesieHue BEPOSITHOCTU COOBITHSL.
Teopema cioxeHHs1 BEPOATHOCTEN.
YcnoBHast BepossTHOCTh. HezaBucumble COOBITHSL.
TeopeMa yMHOXEHHS BEPOSTHOCTEM.

®opmyia noaHou BepoaTHOCTH. Dopmyiia baieca.

Cxema bepnymnnu. ®opmyna bepuyiiu.

HauBeposrHeiiee yucio nosBieHuit coobiTusi B cxeme bepuym.

. JlokanbHasa u uHTErpasIbHas TeopeMbl MyaBpa-Jlamnnaca.

[Tpubnmxennas popmyna [lyaccona B cxeme bepuyu.

[ToHsiTHE CTy4YailHON BETUYUHBI.

3aKoH pacnpeenaeHus: JUCKPETHOM CIy4ailHOM BEJIMYUHBI.

@yHKIUSA pacipenesIeHNs ClIy4alHON BEJITNYUHBI.

[1;1oTHOCTE pacnpeneneHns: HEMPEPLIBHOM CIIy4ailHON BEJINYUHBI.

MareMaTtnueckoe 0KMIaHNE CITy4alHOW BEJIMYUHBI, €r0 CBOWCTBA.

Jlucnepcus u cpeiHee KBaApaTUUHOE OTKIOHEHHUE CITy4YailHO BEJTUYMHBL.

bunoMuaneHOE pacnpenesneHue.

Pacnpenenenue Ilyaccona u ero cMbic.

PaBHOMEpHOE pacnpeniesieHre Ciry4aillHOW BETUYUHBI.

[TokazaTenbHOE pacrpeaesieHne CiIy4aillHON BETMYUHBI.

HopmMmanbHoe pacnpenesieHue ciydyailHOW BETUYUHBI.

Oyukuus Jlamnaca.

IToHsiTHE MHOTOMEPHOH CIIy4ailHOUW BEJIMYUHBI.

OyHKIMS pacnpeieNICHUs] IByMEPHOHN CIIy4ailHOW BETUYUHBI.

3aKOH pacnpeesIeHNs IBYMEPHON TUCKPETHON CIIy4aliHOM BEJIMYMHBI.

VYcnoBHbIE pacnpenesieHusi KOMIIOHEHT ABYMEPHOW CITy4alHOW BEJIMYMHBI.
He3zaBucuMble 1 3aBUCUMBIE CITy4YaiHbIE BEJIUYNHBI.

[ToHsiTHE KOPPEIAUUOHHONW 3aBUCUMOCTHU CITyYalHbBIX BEJTUYHUH.

KoadduumeHT Koppesnsuuu CUCTEMBI IByX CIIyYalHbIX BETHYUH.

[TonsiTne GyHKIMKM OTHOM CITy4aitHOM BEJIMYWHBI.

[InoTHOCTH pacnpeneseHus ABYX CIy4alHbIX BEJIUYHH.

MatemaTtnueckoe 0XHuaaHue U Aucrepcust PyHKIUN OTHOM U JBYX CIIy4ailHbBIX BETHYHH.
HepaenctBo Yeobnimena. Teopema YeoOblmiena.

[lenTpanbsHas npenenbHas Teopema

[IpenmeT 1 OCHOBHBIE 3a/1a4l MATEMATHYECKOM CTATUCTUKH.

[TonsiTHe reHepabHON U BEIOOPOYHON COBOKYITHOCTH.

Bunsl BBIOOpKH M METOBI OTOODA.

[Tonuron u rucrorpamMmma.

Cratuctuueckas GyHKIUS pacIpeaesiCHUs.

ToueuyHnast o1leHKa MaTeMAaTUYECKOTO OXKUIAHUS.

Toueunass onenka pucnepcud. IloHsATHE MHTEPBAIBHOM OLICHKM YHCJIOBBIX XapaKTEPUCTHK
pacnpenesneHuii.

WNHTrepBanbHasg OLICHKA MAaTEMaTUYECKOTO OXHUAAHWS HOPMAJIBHO paCHpENCIICHHON CIIy4aiiHOU
BEJINYUHBI IIPY U3BECTHOM THUCIIEPCHHN.

Pacnipenenenue CrbrofeHTa.

HNHTepBanpHas OLEHKA MaTEMATHYECKOrO0 OXHUIAHUS HOPMAJbHOW pacHpeAcsieHHON CcllydyalHOU
BEJIMYUHBI IPU HEU3BECTHOW AUCIIEPCUU

IToHsiTHE CTATUCTUYECKOHN TUIIOTE3BI.



50. AATOpUTM IPOBEPKH CTATHCTHUYECKOMN TUITOTE3HI.

BaHK KOHTPOJIbHBIX BOIIPOCOB, 3aJaHUil M HWHBIX MaTEPHAJOB, HCIOJIb3YEMBIX B MPOIECCE
NPOLIEAYP TEKYIIETO KOHTPOJS M MPOMEKYTOYHOM aTTeCTallMd HAXOMUTCSA B YUCOHO-METOAUYECCKOM
KOMITJIEKCE TUCHIHUIUIMHBI W/WIM TIPEACTABICH B AIICKTPOHHOW HHGPOPMAIHOHHO-00pa30BaTEIbHOM
cpene o URI:http://www.aup.uisi.ru.

3.4 Meroanyeckne MaTepHa/bl INPOBEICHUS] TEKYLIero KOHTPOJIS M HNPOMEKYTOYHOI
aTrTecTAMU 00YYAKOIUXCS

IlepeueHp METOOMYECKMX MAaTEpUANOB I IOArOTOBKM K TEKYIIEMY KOHTPOII U
IIPOMEKYTOYHOU aTTECTALUU:

Mertoanyeckre yKa3aHHs 110 BBINOJHEHUIO IMPAKTHYECKUX paboT mo aucuuminHe «Teopus
BEpOSATHOCTEH U MaTeMaTHueckas cratiuctuka». — URL: http://aup.uisi.ru/3583977/




