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1. [lepeyeHb KOMIIETEHIIUIT U MHAUKATOPOB UX J10CTUKEHUS
[Ipouiecc n3yueHus AUCUMILIMHBI HAIPaBlieH Ha (OPMHUPOBAHUE CIAEAYIOIUX KOMITETEHITHI:

Konu Kox u HaumenoBanue Tpe/IIIecTBYOMHE STalbi
HAaNMEHOBAaHUE MH/INKATOpa TOCTUKECHUS Oran (C yKasaHHeM AHCLATLIHH)
KOMIICTCHITHH KOMITCTCHITHIA YK

OIIK-1 |OIIK-1.1-3naer hyHOaMeHTaNbHbIE
3aKOHBI IPUPOJIHl 1 OCHOBHBIC
(u3nUecKkre MaTeMaTu4ecKue
3aKOHBI 1 METOJIbI HAKOTUICHUS, Briciias maremaruka (1 yran)
nepeaadn 1 0opadboTku
uHdOpMAIII ®usuka (1 s1an)
OIIK-1.2-Ymeer npumenats OCHOBBI TeJTeKoMMyHUKaIuii (1
(u3nUecKre 3aKOHBI U 1,2

MaAaTEMaATUYCCKH MCTOABI JJIA
peIICHUA 3a1a4 TCOPCTUICCKOTO U
IIPUKJIAIHOI0 XapaKTepa

OIIK-1.3-Binaneer HaBbIKAMU
VCII0JIb30BAaHUS 3HAHUI QU3UKU U
MaTEeMaTHKHU MPU PEIICHUN

IMPAKTUYCCKUX 3aJ1aqd

ATam)

Marepuanbl 1 KOMIIOHEHTHI
PIEKTPOHHOMN TEXHUKHU (2
STam)

®opma(bl) MPOMEKYTOYHON aTTeCTAllMU O JUCIUILTUHE: 3K3aMeH (3 cemecTp).

2. [Toka3aTe/iu, KpUTEPHH M IIKAJbI OLEHUBAHUS KOMIETeHIH I

2.1 TIlokasarenem OLICHNBAaHUA KOMHCTGHHI/Iﬁ Ha OJTalc Hux q)OpMI/IPOBaHI/IH Ipu H3YyUYCHUU
AUCHUIUIMHEI SBJISACTCA YPOBCHL UX OCBOCHMUA.

I/IH}.’[HKaTop O0CBOCHUSA

KOMIECTCHIIUH

IToka3aTejb OllEHUBAHUSA

KpuTepnii ouennBanus

OIIK 1.1 — 3natp
¢byHIaMeHTalIbHbIE
3aKOHBI IPUPOIBI H
OCHOBHBIE (pr3HUecKue
MaTeMaTHIECKHE 3aKOHBI
Y METO/Ibl HAaKOTJICHHUS,
nepenayu u 00paboTKu

uHpopMauu

3HaTh: QyHIAMEHTAIBHBIC
3aKOHBI IPUPOIBI U
OCHOBHBIE (pu3nUecKue
MaTeMaTHYeCKue 3aKOHbI U
METOBI HAKOTUICHUS,
nepeaayn 1 00paboTKU
uHpopmanuu

YMeer NpuMeHAThH
(bu3YecKue 3aKOHbBI U
MaTeMaTHYeCKHUEe METO/IbI
JUIS pellieHus 3a1a4
TEOPETUYECKOTO U
MIPUKJIAHOTO XapaKTepa
Brnaners HaBbIKamMu
WCIIOJIb30BAaHNS 3HAHUHI
(Gu3MKN 1 MaTEeMaTUKU TIPU
peIIeHIH TPAKTUIECKUX
3aja4

JleMOHCTpUpYET yBEPEHHbBIE 3HAHUS
OIIpeAEIEHUN U TEPMUHOIOTMYECKOTO
arrapara, OCHOBHBIX HOH?ITI/II\/'I, 3HacT
METO/IbI, IPOLEAYPBI, CBOMCTBA, IPUBOJUT
(aKThl, HIEHTUPUIUPYET, JAET 0030pHOE
ONMCAaHNE MAaTEMATUYECKUX MOJEINIEH.

YMeeT aHanu3upoBaTh,
MHTEPIPETUPOBATH PE3YyJIbTaThI,
IIPUMEHSATH 3aKOHBI U UCII0Ib30BaTh
MaTeMaTHYECKUH annapar JUisl peleHns
MIPaKTUYECKUX 3a1a4

Brimonusier anrebpandeckue
npeoOpazoBaHus I HATJISITHOTO
TIPE/ICTaBJICHHSI PE3YJIbTaTOB PACUYETOB,
MIPOBOIUT MPUOJIMKCHHBIC PACUEThI JIJIS
OIICHKH JJAHHBIX ; BBISBIISICT B3aUMOCBSI3H,
KJIAaCCU(UIUPYET, MJIaHUPYET




MaTEeMaTHYCCKUE MOACIIN

OIIK 1.2 - YMmeTh
MIPUMEHATH (PU3NUYECKHE
3aKOHBI U
MaTeMaTU4YeCKHE METOIbI
JUTSl pelleHus 3a/1a4
TEOPETHYECKOTO 1
MIPUKJIATHOTO XapaKTepa

3HaTh: pyHAAMEHTAIbHBIC
3aKOHBI IPUPOIBI U
OCHOBHBIE (pr3HUeCcKHe
MaTeMaTHYECKUE 3aKOHBI U
METObI HAKOIUICHUS,
nepeaadu u 00padoTKH
uHpOopMau

YMeer IpuMeHsITh
(u3nUecKre 3aKOHbI 1
MaTeMaTHYECKUE METOIbI
IUISL peLIeHus 3a1a4
TEOPETUYECKOTO U
MPUKIIAJHOTO XapakKkTepa
Bnaneth HaBbIKaMu
HCIIOJIb30BAaHUs 3HAHUU
(bU3MKK 1 MAaTEMAaTUKHU TIPU
pEIICHUH TPAKTUIECKUX
3a1a4

JleMOHCTpUpYET yBEPEHHBIEC 3HAHUS
OIPEICTCHUI U TEPMUHOIOTHIECKOTO
arrapara, OCHOBHBIX HOH?ITPII;'I, 3HACT
METO/IbI, IPOIIETYPbI, CBOWCTBA, IPUBOIUT
(bakThl, HISHTUPUITUPYET, TAaCT 0030pHOE
OIKUCAaHUE MAaTEeMATUIECKUX MOJICIICH.

YMeeT aHanu3UpOBaTh,
HMHTEPIIPETUPOBATH PE3YJIbTaThI,
IIPUMEHSATH 3aKOHBI U UCII0Ib30BATh
MaTeMaTHUYECKUH anmnapar JUis peleHus
IIPAaKTUYECKUX 3a]1a4

Bemmonasier anreOpanyecKue
npeoOpa3oBaHusi  JUIL  HArJIATHOTO
NPECTaBICHUSI PE3YJIbTaTOB PacueToB,
IPOBOAUT NPUOIMIKEHHBIE pacueThl AJIs
OLICHKHU JIAHHBIX; BBISIBIISICT
B3aUMOCBSI3H, KIIACCU(PUITUPYET,
TUIAHUPYET MaTeMaTHYECKUE MOJICIIH

OIIK 1.3 - Baangets
HaBBIKAaMH
HMCIOIB30BAHMS 3HAHWUI
(bU3UKH U MaTEeMaTUKH
MpY PEUICHUN
MPaKTUYECKUX 3a]a4

3Harh: PyHIaAMEHTATHHBIC
3aKOHBI IPUPOJIBI U
OCHOBHBIE (pr3mUecKue
MaTeMaTHYeCKHUEe 3aKOHBI U
METOTbI HAKOTLJICHWS,
nepeaadu u 00paboTKU
uHpOpMaIU

YMmeeT npuMeHsITh
(du3nUecKre 3aKOHbI 1
MaTeMaTHYeCKUEe METOIbI
IUTSL peIIeHus 33124
TEOPETUYECKOT0 U
MIPUKIIQHOTO XapaKkTepa
Bnanets HaBbIKaMu
WCTOJIb30BAaHMS 3HAHUUN
(GU3UKY 1 MaTeMaTUKHU TpU
pEIICHNN TPAKTHYECKUX
3aaq

JleMOHCTpUpYyET yBEpEHHbBIEC 3HAHUS
ONpeIeJICHUN U TEPMUHOJIOTUYECKOTO
arrnapara, OCHOBHBIX IMOHSTUMI, 3HAET
METO/1bl, IPOLEYPbI, CBOICTBA, IPUBOJUT
(bhakThl, HISHTUPUITUPYET, TAaCT 0030pHOE
ONMCaHUE MATEMATUYECKUX MOJIEIIEH.

YMeeT aHanu3upoBaTh,
WMHTEPIPETUPOBATH PE3YNIbTATHI,
IIPUMEHSATH 3aKOHBI U UCII0Ib30BaTh
MaTE€MaTHYECKUH annapar JUisl peleHus
IIPaKTUYECKUX 3a]1a4

Brimonnser anreOpanyeckue
npeoOpa3oBaHus Ui HarJsigHOTO
NPEACTaBICHUsl PE3YyJIbTaTOB PacyeToB,
MIPOBOJUT MPHUOIMKEHHbIE PacueThl IS
OLIEHKHU JAHHBIX; BBISIBIISICT
B3aHMOCBSI3H, Kiaccuuiupyer,
IUIAHUPYET MaTeMaTHYeCKUEe MOJEIH

Ikajna oueHNBaAHUS.

5-0anabHas mIKAJIA

Kpurtepun onenkn

OT1iaugHo «5»

TCOPCTUUCCKHUC

BOIIPOCHI.

1. CamocTosiTeNbHO U MPAaBUIBLHO OTBETHII HA TIOCTABJICHHbBIE
BOIIPOCHI
YBepeHHO, JOIMYHO, MOCIEI0BATENBHO U apIyMEHTHPOBAHO
M3JIaraeT CBOW OTBET. MOXET OTBETUTH Ha JIOTNOJIHUTEIbHBIE

2. CaMOCTOSTEIIBHO U MMPpaBUJIBHO PCHINJI BCC MPCAJIOKCHHBIX

9K3aMCHAIITMOHHOT'O ouera.




3aJaud K3aMEHAIlMOHHOTO Oumiera. YBEPEeHHO M JIOTUYHO
00BSCHSICT X0/ pelIeHHUs,, 000CHOBBIBAsI €T0 OINPEICICHUSIMHI
U YTBEPXKACHUSIMH TEOPHH BEPOSATHOCTU U MAaTeMaTH4YECKOU
CTaTHCTHKH.

1. CaMoCTOATEIbHO  OTBETHJI Ha  IOCTaBJICHHBIE
TEOPETUYECKHE BOMPOCH 3K3aMeHalmoHHOro Omiera. He
YBEPEHHO OTBEYACT HAa YTOYHSIOUIME M JOMOJHUTENbHBIC
BOTIPOCHI.

Xopouio «4» 2. CaMOCTOSITEIBLHO Y MPABUIBHO PELINII JBE MPETI0KEHHbBIE
3a7]auyd HK3aMEHAIIMOHHOTO OujieTa. YBEpPEHHO M JIOTHYHO
00BSCHSIET X0/ peleHusi, 000CHOBBIBAsI €r0 OIMpPEICICHUSIMU
U YTBEPKACHHUSIMH TCOPHH BEPOSTHOCTU M MATEMaTUYECKOU
CTaTHCTUKH

1. CaMmocTosITETLHO  OTBETUJ HAa  IOCTABJICHHBIC
TEOPETUYECKHE BOMPOCHl dK3aMeHalMoHHOro oOwiera. [lpu
TOM Jomyckaer omuOku. He yBepeHHO wiu BOOOIIE He
OTBEYAET HAa YTOUYHSIOUINE U JOTIOJHUTEIbHBIE BOMPOCHL.

2. Pemmn onHy U3 IpeAIOKEHHBIX 33/1a4 9K3aMEHALMOHHOTO
ounera. [Ipy Hanuuuu omKUOOK, MOXKET UCIIPABUTH UX 34 CUET
HABOJMIIMX BOMpocoB. He yBepeHHO OOBSICHIET XOA
pelieHus 3a/1aum.

1. He pemiena 3a1aua sK3aMeHaI[MOHHOTO OWjIeTa.

2. Pemena 3ajaya, HO He JaHbl OTBETHl HA TEOPETHUYECKUE
BOIIPOCHI 9K3aMEHAIIMOHHOTO OnIeTa.

VY 1oBAeTBOPUTETHHO «3»

HeynosnerBopurensHo
@2»

3. MeToauueckue MaTepualibl, OIpeacJIsaomue MnpoueaAypbl OUNCHUBAHUSA 110
AUCHHUIIJINHE

3.1 B xonme peammzanuy JUCIHUIUITHHBI HCHOJB3YIOTCS cleAyronme (GopMbl M METOIBI TEKYIIETO
KOHTPOJIA

Tema u/unu pasaen @DopMbI/METOABI TEKYIETO
KOHTPOJISI YCIIeBAeMOCTH

OIIK 1.1 — 3nate ¢pyHIaMeHTaIbHBIE 3aKOHBI IPUPO/IbI U OCHOBHBIE (pU3HUECKHe

MaTeMaTHYeCKHEe 3aKOHbI U METOJIbl HAKOIUIEHUs, IepeJayd 1 00paboTKu HHPOpMAIIH

Tema 1.BBenenue. JK3aMEH

Tema 2.CyuaiiHbie COOBITHSI. [IpakTuueckas paboTa-3a4er,
9K3aMeEH

Tema 3. CityyaiiHble BEJIMYUHBI. [IpakTuueckas paboTa-3a4er,
9K3aMeEH

Tema 4. HopmanbHoe pacnpeeneHue. [IpakTuueckas pabora-3ader,
9K3aMEH

Tema 5. CucreMa ciiydyallHbIX BEJIUYHH. [IpakTrueckas paboTa-3ader,
9K3aMEH

Tema6. DneMeHTH MaTeMaTUYECKON CTaTUCTUKH. [IpakTuyeckas pabora-3ayer,
JK3aMEH

OIIK 1.2 - YMeTb npUMEeHATh (PU3HUECKUE 3aKOHBI 1 MATEMaTUYECKHE METOIbI IJISl pEIICHUS
3aJja4 TEOPETUYECKOro U MPUKJIIAJHOIO XapakTepa

Tema 2.Cnyuvaiinbie cOOBITHS. [IpakTuyeckas pabora-3ayer,
9K3aMeH




Tema 3. CiiyyaliHble BEJIMYUHBI. [IpakTrueckas paboTa-3a4er,
9K3aMEH

Tema 4. HopmanbsHoe pacripeaesieHue. [IpakTrueckas paboTa-3a4er,
9K3aMeH

Tema 5. CucreMa ciiydallHbIX BEJIMYHH. [IpakTrueckas paboTa-3a4er,
9K3aMeH

Tema6. DieMeHTHl MaTEMaTUYECKOW CTATUCTUKH. [IpakTrueckas paboTa-3a4er,
9K3aMeH

OIIK 1.3 - BiiageTs HaBbIKaMH MCIIOJIb30BaHUS 3HAHUHN (PU3UKU U MATEMATUKH MPH PEIICHUH
MPAKTUYECKUX 3a/1a4

Tema 2.CiyyaitHbie COOBITHS. [IpakTrueckas paboTa-3a4er,
9K3aMeH

Tema 3. CitydaliHble BETUYUHBI. [IpakTuueckas pabora-3ader,
JK3aMEH

Tema 4. HopmanbsHoe pacnpeneneHue. [IpakTuueckas pabora-3ader,
JK3aMEH

Tewma 5. Cuctema ciiy4ailHbIX BEJTUYHH. [IpakTrueckas paboTa-3a4er,
9K3aMEH

Temab. DileMeHTHI MAaTEMATHYECKON CTATUCTUKH. [IpakTuueckas paboTa-3ayer,
9K3aMEH

3.2. TunoBble MaTepuasibl TEKYILEro KOHTPOJIA YCIIeBaeMOCTH 00y4YaKIUXCA

OIIK-1 Cnoco6eH MUCN0J/1b30BaTh NMOJI0KEHUA, 3aKOHBI U METO/Abl eCTECTBEHHbIX HAyK
U MaTeMaTHKH JJis1 pelieHHs 3aJa4 UHXKEHEPHOU AeATeIbHOCTH

[IpakTuueckas padora Ne 5 o reme «IloBropenue ucneiranuii. @opmyna bepryan»

HGO6XO}II/IMBI€ TCOPETHYCCKHUE CBCACHUA

[TycTh MPOBOAUTCS N HE3aBUCUMBIX UCTIBITAHUH, B KQXKJIOM H3 KOTOPBIX HEKOTOPOE COOBITHE A MOXKET
MIPOU30MTH, a MOXKET He MPOou30UTH. [IycTh BEpOATHOCTH MOSIBIEHUS 3TOro coobiTuss P(A) BoO Beex
OMBITaX OJHA M Ta XK€ W paBHa yuciay p. OObUHO TpeOyeTcss HAWTU BEPOSITHOCTH CIy4aHOTO
COOBITHS, CBSI3AHHOTO C OOIIMM YHCIIOM TMOSIBJICHHUSI COOBITHST A B OJTUX HUCHBITaHUAX. Takas
MOCJIEZI0BATEIbHOCTh MCIBITAHUM Ha3biBaeTcad cxemoit bepuynau. OO6o3HaAUUM gepe3 Pn(k)
BEPOATHOCTH COOBITHS, COCTOSIIETO B TOM, YTO COOBITHE A B N HCHBITAHHUSIX MO cxeMe bepHysn
nmosiBWJIOCH poBHO k pa3 (Hampumep, Pgo(3) o3HauaeT BEpOSTHOCTH TOrOo, YTO B 9 HCHBITAHUAX
MHTEpecyrolIee Hac coObITHe A Tpou3oiiaet poBHO 3 paza). Toraa mist Pr(k) cipaBeanuBa cnenyromas

dbopmyna

Po(k) = Cp*q" ¥, 1)
rme q=1-—p .

Ot10 hopmyna bepuyanu.

YacTto ObIBaeT HEOOXOAMMO HAWTH BEPOSATHOCTb TOTO, YTO YHUCIO MOSIBIEHUH coObITHS A B
cxeme bepHyJIM 3aKkII04eH0 MEXY JIBYMs 3afaHHbIMU YncinaMu ki u ko BkatountensHo O003HauUuM
BEpOATHOCTH Takoro coObitust Pp(ky < k < ky). Hampumep, P12(3< k <8) o03HauaeT BEpOSTHOCTH TOTO,




4yTro coObiTHe A B 12 mcmblTaHusX mo cxeme bepuymim nmpousoiizer ot 3 no 8 pa3 . CrnpaBemnmnBa
dbopmyna

Pn(k1 <k<kp) = Pn(kl) + Pn(kl+1) + Pn(kl+2) + ...+ Pn(kz). (2)

Mpumep 1:

KakoBa BeposiTHOCTB, uTo Tipu 10 mogdpocax KyOuka poBHO 3 pasa BbINAJeT 6 0YKOB?

Pemenue:

CoObiTHe A B Hamied 3afaye — BbIIageHue 6 mpu ogHOM mHoadpoce KyOuka . Tpebyercss HalWTH
BEpPOSITHOCTH TOr0, uTo npu 10 mogdpocax Kkybuka poBHO 3 paza BhINAJET 6 OYKOB. SICHO, YTO B 3TOH
3ayade peanusyercs cxema beprymnu ¢ mapamerpamu n =10, k=3, p=P(A)=1/6 ,a q=1—-p=
5/6. Io dopmyue bepryiuu (16) 3ta BepositHocts  P1g(3) = C31o (1/6)° (5/6) = 0.155 .

Mpumep 2:
KakoBa BeposiTHOCTB, uTo Tipu 10 moabpocax KyOuka He MeHee 3™ pa3 BhIIaueT 6 04YKOB?
Pemenue:
CHoBa coObiTHe A — BbINazeHHe 6 pHU OAHOM moadpoce Kyonka ,n =10, p=1/6 ,a q =5/6. Ho
HaWTH HYKHO BeposATHOCTH P1o(3 < k <10), mockonbky ¢pasa "He meHee 3™ pa3" u o3Hagaer, 4to 6
OYKOB BhITIANIO OO 3 pasa, mubo 4 pasa, ... , mu6o 10 pa3, 1.e. ot 3 mo 10 pa3. Ilo dopmyne (17)
HCKOMasi BEPOSITHOCTh

P1o(3 <k <10) = Pio(3) + Pagf4) + ... + P1o(10) = Co g1/6)3 (5/6)" +

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

[To aToit dopmyrne HEOOXOIUMO HAUTH CyMMY 8 claraeMbIX, KaXJ0€ M3 KOTOPBIX caMO 1o cebe
BBIUUCIISIETCS JOCTATOYHO rpoMo3aKo. CinoxHoBaro . A ecnu Obl KyOuk 6pocanu He 10, a 100 pas, To
TaKHUX CJIaraeMbIX ObLIO ObI HE 8, a 98, u cunTaTh TPeOyeMyI0 BEpOSTHOCTh OBLIO OBl COBCEM CKYYHO .
BbIxo0M U3 3TOT0 3aTpyIHEHUS] MOXKET SBISTHCS UCIIOJIb30BAHUE CBOMCTBO BEPOSITHOCTH O0OpPATHOTO
COOBITHS: BEPOSITHOCTD JFOOOTO COOBITHS paBHA €IMHHUIIA MUHYC BEPOSTHOCTH IMPOTHUBOIIOJIOKHOTO
COOBITHSL.

[Tpuaumn o6patHoro coOwitus. Eciy HYXHO BBIYMCIUTH BEPOSATHOCTb HEKOTOPOIO COOBITHS, HO 3TO
OKa3bIBACTCS JOCTATOYHO CIOKHBIM JI€JIOM, TO CTOUT IIOCMOTPETb, HE MPOLIEC JIM BBIYUCIAETCA
BEPOATHOCTh IMPOTUBOMNOIOKHOTO coObITUsA? Eciu mpoie, ToO BBIUUCIHSIS €€ U BblUMTas 3aTeM u3 1
MOJIyYUM BEPOSTHOCTH UCKOMOT'O COOBITHS .

[TocmoTprMm, HE npoie b7 B Halei 3aaue BBIUUCIIUTH BEPOSITHOCTD
MIPOTHBOIOJIOXKHOTO COOBITHS : IIECTepKa BbINIaJla MEHee 3 pa3, T.e. JIMOO HU pa3zy He BbIMaja, JU00
Bbimasia 1 pa3, nmubo 2 pa3za . Takum 00pazoM, BEpOSITHOCTHIO MPOTUBOMOJIOXKHOTO COOBITHS Oyner
P1o(0 < k <2) = P1(0) + P1g(1) + P19(2) . BepoITHOCTH 3TOT0 COOBITHS CUMTATH ACHCTBUTEIHHO
mpoiie — Bce-Taku 3 ciaraembix 3To He 8 (u TeM Oonee He 98) . [lomywaem Pyp(0 <k <2) = C%
(1/6)° (5/6)*° + Clig (1/6)* (5/6)° + C?y (1/6)* (5/6)® = 0.775. [1o3TOMY BEpOSTHOCTH TPEGYEMOro
coopitust P1p(3 <k <10) = 1-P1p(0<k <2)=1-0.775=0.225.

ITpumep 3:

B ognom BVY3e BeTynmuTenbHBIM TECT MO MaTEMAaTHKE HA 3a04YHOE OTAEJNEHHE cocTosl u3 11
BOIIPOCOB, K KaXJI0MYy U3 KOTOPBIX Mpeasaraioch 4 BapuaHTa OTBETOB, CPEAU KOTOPBIX TOJBKO OJMH
HpaBHHBHBIﬁ . 21.]'[5[ ycnemHoro HpOXO)KJIeHI/If{ TeCTa JOCTATOYHO 6I)I.]'IO HpaBHHBHO OTBCTUTH HEC
MeHee, 4YeM Ha 2 Bompoca. HaliTu BEpOATHOCTh MPOXOXKACHUS TecTa Mg MOJHOCTBIO
HCIIOATOTOBJIICHHOI'O a61/1Typ1/IeHTa, KOTOpBII\/’I 0TMCYACT OTBECTHI Hayra)l .

Pemenne:
CobObiTHe A — oTBeT Ha BoIpoc BbeIOpaH mpaBmibHO. [IpoBoauTcs 11 He3aBUCHUMBIX HCHBITAHUN
(cmygaifHOro BHIOOpA OTBETA HA BOIIPOC), TOITOMY n =11 . BeposTHOCT NOSIBNIEHUS COOBITHS A B

onHOM ucnbiTanuu p = P(A) = 1/4, Tak kak cpeau 4 OTBETOB TOJBKO OAMH MpaBUiIbHBIN . [IoaTOMy (



=1-p=3/4. HyxHO onpenenuts BEPOSTHOCTb TOTO, YTO TECT MPOUJICH, T.€. IPABUIBHO OTBEUYEHO HE
MeHee, 4yeM Ha 2 Bompoca (3HauuT, ot 2 70 11). Takyro BEepOsSTHOCTh MBI IOTOBApUBAIIMCH 0003HAYATH
P11(2<k<I11) . Jlerko mOHATH, YTO U 3/1€Ch Jy4YIlle BOCHOIH30BATHCS MPHUHIIUIIOM OOPaTHOTO COOBITHS,
chOpMYIMPOBAHHOTO TMPHU pEIIEHUU MpEeAbLAyIIed 3a7auu. OO6patHoe COOBITHE MOXHO
copMyIHpOBaTh TakK : TECT HE CIaH, T.€. MPAaBWIbHO OTBEYCHO MEHEE, YeM Ha 2 Bompoca (3HAYUT, Ha
1 wmm Ha 0) . ITo popmyse (17) BEpOATHOCTH 3TOTO COOBITHS

P11(0 <k <1) = P14(0) + P13(1) = C%4 (1/4)° (3/4)** + C*yy (1/4)* (3/4)°= 0.1971 .

Torna nmo npuHIMIy 0OpaTHOrO COOBITUS BEPOSITHOCTh MHTEPECYIOIIEr0 HAC COOBITHS (TECT CIaH)
P12 <k <11) =1 - P10 <k <1) = 0.8029 . Takum 00pa3oM, gaxke COBEPIICHHO
HEMOATrOTOBIEHHOMY a0UTYpUEHTY ropas3jio CIOXHEE He CIaTh TECT, YeM CIaTh €ro : IpOBEICHHbIE
pacueTsl M0Ka3bIBAIOT, UTO B cpeAHeM U3 10 Takux rope-adOuTypUEHTOB 8 CIAET YCHEIIHO, a 2 HET .
Mpumep 4:

OObIYHBIN YeNoBeK (T.€. YEJIOBEK C OOBIYHBIMHU CIIOCOOHOCTSMH) B CPEAHEM B IOJIOBHHE CITy4acB
yrajplBaeT, B Kakol pyke Haxoautcs mpeamer. [lycte Bam 3Hakowmblii yragan B 3 ciydasx u3 4
nonbITOK. CIy4aitHO JTM 3TO WM MOKHO 3aIOJ03PUTh Y HEr0 CIIOCOOHOCTH dKcTpacenca ? A eciu B 9
cinydasx u3 10 ?

Pemenue:

JlaBaiiTe BBIUMCIIUM BEPOSATHOCTH Ul OOBIYHOTO YEJIOBEKa JIOCTUYb TAKOrO pe3yibTara — OTrajaTh B
3 cinyyasx u3 4 . ®paza “0ObIYHBIN YENOBEK B CPEAHEM B IIOJOBHHE CIy4yaeB yraJblBacT, B KaKOH
pYKe HaXOAUTCs MpeIMeT’ 03HAYaAeT, YTO JUIsl TAKOTO YeJIOBEKa BEPOATHOCTh IPABUIIBHOTO OTBETA IIPU
KaXJoM yraapiBanuu paBaa 1/2 . [Toatomy s stow 3amauu p = 1/2, q =1 —p = 1/2 . [loatomy 1o
dopmyite (16) BeposTHOCTB yranath B 3 ciyuasx u3 4 paHa P4(3) = C%, (1/2)° (1/2)" = 1/4 . He tak
YK Majo . OTO TOBOPHUT O TOM, YTO TAKOTO Pe3yibTaTa U3 OOBIYHBIX JIFOJIEH MOXKET JOOUTHCS KaXKIbIi
4eTBEPTHIA. A BOT BEpOSTHOCTH JJIsi OOBIYHOTO YesoBeka yranath 9 pas u3 10 paBua P1o(9) = C’o
(1/2)° (1/2)' = 0.01 . Bor K TAaKOMy HYEIOBEKY CTOMT MPHCMOTPETHCS, T.K. CIyd4aifHO TaKoro
pe3yibTaTa MOXKET JOOUTHCS B CPEAHEM TOJIBKO OAMH “HOPMAJbHBIM M3 COTHU TaKMUX Xke. A Jydlie
BCEr0 MONPOCUTH €ro MOBTOPUTH yrajpiBaHue . Torna yx OyAeT Bce SCHO .

IMpumep 5:

Hexkuii urpok B HaCTOJIBHBIN TEHHHUC UIPAET B 2 pasa Xy»Ke CBOET0 CONEpHUKA . YTO eMy BBITOJHEE —
UrpaTh ¢ HUIM MaT4 U3 TpeX WU MSTH napTHii ?

Pemienue:

ITpexne Bcero nposicHUM st ce0sl yclioBHe 3a1a4u . Irpok BBIMTPBIBAET MaTy, €CIIU OH BBIUTPHIBAET
Oosiee MOJOBMHBI MAapTUi B MaTye . UTO 3HAYUT, YTO UTPOK UIPAeT B 2 pa3a XyXe CONepHUKa ?
Pa3yMHO MpennonokuTh CIeayoIee : IPH UIPE C ITUM CONIEPHUKOM OH B CPEJHEM BBIMIPBIBAET B 2
pa3a MeHblIIe MapTHil, ueM ero conepHuk . Ckaxem, U3 TpeX NapTUl OH B CPEAHEM BBIUTPHIBAET OJHY,
a ero conepHuk 2 . [TockonpKy B CpeJTHEM UTPOK BBIUTPBIBAET OJIHY ITAPTHUIO U3 TPEX, TO ITO O3HAYAET,
YTO BEPOATHOCTH €r0 BBIMIPHIIIA C 3TUM CONEPHUKOM B oaHOM maptun p = 1/3 . OueHum
BEPOSTHOCTH BBIUTPHIIIA CJIA0BIM UTPOKOM MaTua U3 TPeX U MATH MapTHi U cpaBHUM uX . IlycTb
coOpITHe A — cl1a0bli UTPOK MapTHIO BbIMrpall . Kak Mbl y)Ke BBIICHUIM BEPOSTHOCTH 3TOTO COOBITHUS
p = 1/3 (a motomy q =2/3) . Irpok BBIMTpbIBACT MaTd U3 3 MapTHil TOJBKO €CIM OH BBIMIPHIBAET HE
MeHee JBYX HapTui, T.e. oT 2 1o 3 naptuii . [To popmyne (17) BepossTHOCTb 3TOTO COOBITUS P3(2<
k<3) = P3(2) + P5(3) = C25 (1/3)% (2/3)* + C35 (1/3)° (2/3)° = 7/27 = 0.26 . BeposTHOCTH
BBIUTPHIIIA MaT4a U3 TSATH na%)TI/H‘/'I P5(3< k <5) = Ps(3) + Ps(4) ) + Ps(5) = C3 (1/3)° (2/3)* + C*
(1/3)* (213)* + C5 (1/3)° (2/3)° = 51/243 = 0.21 . TakuM 06pa3oM, cTabOMy HTPOKY JydIle UTPATh
Maty u3 3 mapTtuii — OOJIBIIIE MAHCOB Ha OOy .

IIpumep 6:

Bacs u Ilers mo 2 pa3a nondpachkiBatoT cBou KyOuku . KakoBa BEpOSTHOCTH TOTO, YTO IIECTEPKA Y
HUX MOSBUTCS OJMHAKOBOE YHMCIIO pa3 ?

Pemenue:

3necy Ham KpoMme (opmynel bepHymin noHamno6sTcs U GopMynbl mpeablaymux TteM. O6o3HauuM
coobrtne C — mecrepka y Bacu u IleTu BpInana omMHAKOBOE YMCIIO pa3 . BBoauM BCcrioMoraTeibHbIE
coOwITus : Ag, A1, A2 — y Bacu mectepka Beimana 0, | u 2 pasa coorBeTcTBeHHO; B, B1, B, — vy



[Tetn mectepka Bemmania 0, 1 u 2 paza cOOTBETCTBEHHO. BrIpazum mHTEpecytoiee Hac coobitue C
yepe3 BcriomoratenbHble . [loHsATHO, 4YTO coObiTe C MPOUCXOTUT TOJNBKO B TOM Cllydae, €cliu
MIPOUCXOJIUT Xoms Obl 0OHO U3 CIEAYIOUINX COOBITUH : WU 00Hospemenno 'y Bacu u Iletn mectepka
HE BBINAJIM HU pa3y (T.e. Beimana mo 0 pa3), Wik o0HO8peMeHHO OHA BBINAJa Yy HUX IO paszy, WIH
00HOBpeMeHHO OHA BBITIAJIA Y HUX IO 2 pa3a .Eciau BCOOMHUTB, YTO 03HAYaET CyMMa M IPOU3BEACHUE
COOBITHH, TO CKa3aHHOE JOJKHO o3HadaTh, uTo C = AgBy + AiB; + AsB; . Cnaraemeie B mpaBoit
9acTH 3TON (HOPMYJIIBI IPEACTABIAIOT COOOI MOMAPHO HecogmecmHble COOBITUS (ecu Obl, K IPUMEpY,
cMOIJIH Obl OJTHOBPEMEHHO MOSIBUTHCS coObITUs  A1Bj1 1 A2Bj, TOo 3T0 GBI, B 4aCTHOCTH, 03HAYAIIO, YTO
Bacs B 1ByXx moaOpachiBaHUSX BBIOPOCHI 6 OYKOB €IUHOMKIBI M JBAXKABl OJHOBPEMEHHO — TaK HE
owiBaet). [ToaToMy ucnosibzyem dopmyiny (6) st CyMMBbI TOTTAPHO HECOBMECTHBIX COOBITHIA:
P(C) = P(AQBO + A1B; +A2B2) = P(AoBo) + P(AlBl) +P(A2B2) .

Kaxxnoe cnaraemoe tenepb mpencTaBisieT co00i BEPOATHOCTh IPOU3BENICHUST He3A8UCUMbIX COOBITHIA
(Bacun kyOmk He oOpamiaer HuUKakoro BHUMaHus Ha I[letuH um HaoOopot) . [loatomy, mcmonb3ys
bopmyiy (9) BEpoSITHOCTH MPOU3BEACHHS HE3aBUCUMBIX coObITHi, monyunMm P(C) = P(Ao) P(Bo) +
P(A1) P(B1)) + P(A2) P(B;) . Temepp BuAHO, YTO Ui TOJHOTO PEIICHHS 3a7adyd HaM OCTaJOCh
MMOCYHMTATh BEPOATHOCTU COOBITUH Ag, A1, Az, Bo, B1, B2 . BoT 3mece Ham u momoxet dopmyna
bepnymnu. Haunem ¢ Bacu . BeposTHOCTH BbINaieHus MECTEPKU IPU OJJTHOM IOJ0poce KyOuKa ecTb,
MOHSATHO, uncio 1/6 . KakoBa BeposTHOCTD, UTO B ABYX OpocaHusAX miecTepka Boinazet 0 pas, o1uH pa3
u aBa pasza? ITo popmyne bepuymmm (16) (pu p = 1/6, q = 5/6 ) nonydaem Png) =P,(0) = C°% (1/6)°
(5/6)? = 25/36 , P(A1)=P2(1) = C*, (1/6)*(5/6)' = 10/36, P(A,) = P»(2) = C?, (1/6)* (5/6)° = 1/36 .
[Tockonbky ¢ Touku 3peHusi KyoukoB Ilerss Huuem He Xyxe (u He myuumie) Bacu , to mns Iletu
noJydaem Te e pesynbtarsl : P(Bg) =25/36, P(B1) = 10/36 , P(B;) = 1/36. Toraa o mojay4eHHOR
BBIILIE bopmye JUISt P(C) OKOHYATEJIbHO oJIy4yaeM
P(C) = (25/36)% + (10/36)% + (1/36)% = 726/1296 = 0.56 .

3agaum AJ1sl CAMOCTOSITEJILHOTO PelleH s :

1. KakoBa BeposTHOCTh BbINaieHUA 5 TepOoB mpu 10 moxdpocax MOHETHI?

2. BeposatHocTbh BbIMIpblIa IO JoTeperHomy Ounery 0.05 (t.e. B cpeanem u3 100 OuneroB 5
BBIMTPBIIIHBIX ). KakoBa BEpOSITHOCTH BBIUTPATh XOTS ObI apy pa3, kynus 20 OuseTos ?

3. [IpumensiemMblii METOJT JIeUeHHUS] IPUBOJUT K BbI3opoBieHuto B 80 % cinyuyaeB. KakoBa BEepOsSITHOCTh
TOT'0, YTO U3 BHIOPAHHBIX 5 OOJNBHBIX MPU MPUMEHEHHH STOI'0 METO/1a BBI310pPOBEET POBHO 47

4. BcexoxecTh ceMsiH JaHHOTO pacteHuss paBHa 80%. Haift BeposSITHOCTH TOTO, YTO W3 IIECTH
ITOCAKEHHBIX CEMSIH B30MI€T HE MEHEE NIOJOBUHBI.

5. KakoBa BeposITHOCTB, uTO IpH 12 noadOpocax KyOrMka poBHO 3 pasa BbIIAAET YETHOE YUCIO OYKOB?
6. BeposTHOCTB TOrO, YTO CIOPTCMEH MOOEAUT B MaTue, paBHa 0,6. KakoBa BEpOSTHOCTH TOTO, YTO B
10 moeanHKax OH OACPKUT OoJbie 8 modea?

7. AnBoKaT BBIMTPBIBAET B cyze B cpenHeM 70% nen. HaliTu BEposSTHOCTB TOr0, YTO OH: a) U3 TPEX AeI
HE TIPOUTPAET HU OJIHOTO; 0) U3 BOCHMH JI€J BBIUTPAET OO0JIbILIE OJOBUHBI.

8. BeposaTHOCTh TOro, 4ro Hayraja BbIOPaHHBIM CTYAEHT MOJY4YduT 3aueT, paBHa 0,6. Omnpenenutsb
BEPOATHOCTH TOTO, UTO B IPyIIE U3 25 CTYEHTOB 3a4eT He CAAYT 0oJiee TPeX YeIOBEK.

9. Ilpu mepenaue cooOIIeHUsI BEPOATHOCTh MCKakeHUs curHana paBHa 0.1. KakoBbl BeposTHOCTH
TOro, 4To makeT W3 10 CHUTHANOB: a) HE COJEPKUT MUCKAKEHHBIX CUTHAJIOB; 0) CONIEPKUT POBHO 3
MCKa)XEHHBIX CUTHAJIA; B) COAEPIKUT OoJiee TpeX UCKaKEHHBIX CUTHAJIOB.

3.3 TunoBble MaTepHUAJIBI 111 MPOBEIEHNS IPOMEKYTOUYHOMH aTTeCTAMH 00y4AKOIIUXCSH
Ilepedyens BOMpPOCOB AJI SK3aMEHOB!

OcHoBHbIE (HaYaJIbHBIE) MOHATHS TEOPUU BEPOSITHOCTEH.

[IpocTpancTBO AeMeHTapHBIX COObITHI. Oniepauu HaJl COOBITHIMH.

IlepecranoBku. Coueranus. Pazmenienus.

Kiaccuueckoe onpeneneHrne BEpOSITHOCTH COOBITHS.

PwnE



46.

47.
48.

49.
50.

CraTtuctudeckoe onpeeseHue BEPOSITHOCTH COOBITHS.

AKcHoOMaTHYeCKOe OIpeiesIeHIE BEPOSITHOCTH COOBITHUS.

TeopeMa ci10KeHUsI BEPOATHOCTEH.

YcnoBHas BepoaTHOCTb. HezaBucumbie COOBITHS.

Teopema yMHOXKEHHUSI BEPOSITHOCTEH.

®dopwmyia nojaHou BepoaTHocTH. @opmyria baiteca.

Cxema bepnymnnu. ®opmyna bepnyiu.

HauBeposiTHelinee 4ruciio mosiBIeHUH cOOBITUS B cxeMe bepHyiun.
JloxanbHas u nHTErpangpHas Teopemsl MyaBpa-Jlannaca.

[Tpubmmxennas popmyina [lyaccona B cxeme beprysim.

[TonsiTHE cydaitHON BETUYUHBL.

3aKOH pacnpeesieHus] JUCKPETHOM CIIy4aiHOW BEJTMYMHBI.

@yHKIUA pacupeiesIeHUs CIy4allHON BEJIUYMHBI.

[InoTHOCTB pacnpeieieHns] HENMPEPHIBHOM CITy4aitHON BETUYUHBI.
MareMaTtnueckoe 0KMIaHHUE CIy4aliHON BEJIMYUHBI, €0 CBOKCTBA.
Jucnepcus u cpeiHee KBaApaTUYHOE OTKIIOHEHUE CIIyYalHO BEJIUYHHBI.
bunoMuaneHOE pacnpenesneHue.

Pacnpenenenne Ilyaccona u ero cMbici.

PaBHOMEpHOE pacripeneneHue ciiydaiHOW BEJIMYHHBI.

[TokazaTenbHOE pacmpenesieHue Cay4yalHON BETUYNHBI.

HopMmanbHoe pacnipeniesieHle ciiy4yaiiHOW BETUYUHBI.

Oynkuus Jlamnaca.

[ToHsAiTHE MHOIOMEPHOH CIIy4aiiHOW BEJINYMHBI.

OyHKIUA pacpeieNeHus JBYMEPHOU ClTy4aiiHON BEJTUYMHBL.

3aKoH pacnpeeraeHus: IByMEPHOU TUCKPETHOM CIIy4ailHOW BEJIMYUHBI.
VYcnoBHBIE pacnpeiesIeHUs] KOMIIOHEHT IBYMEPHOU CITy4ailHOW BEJTMYUHBI.
HezaBucumble 1 3aBUCUMBbIE CITy4aliHbIE BETUYUHBI.

[loHsiTHE KOPPENALMOHHON 3aBUCUMOCTH CIIy4alHBIX BEJIMYHH.
KoadduumeHT Koppensunu CUCTEMBI IBYX CITy4ailHBIX BETHUYHH.
[TonsTre GpyHKUIMM ONHON CIy4ailHOW BETMYMHBI.

[InoTHOCTH pacnpeseneHus ABYX ClydallHbIX BEJIHUYHH.

Martematuueckoe OKHIaHue U Aucriepcust PyHKIUK OHOM U ABYX CIy4alHBIX BEJTHYMH.
HepasencrBo YeoOrimena. Teopema YeObiena.

IlenTpanpHas npenenbHas Teopema

[IpenmMer 1 OCHOBHBIE 33]Ja4l MaTEMaTHUYECKON CTATUCTUKH.

[TonsATHE reHepaibHOM U BBIOOPOYHOM COBOKYMHOCTH.

Bupl BEIOOpKH 1 METOBI OTOOPA.

ITosnuroH u rucrorpamma.

Cratuctnueckas QyHKIUS pacrpeaeaeHus.

ToueuHas olleHKa MaTeMaTUYECKOTO 0>KUIaHUS.

Toueunas ouenka nucnepcuu. IloHSATHE WHTEPBATBbHOM OLEHKM YHCIOBBIX XapaKTEPUCTUK
pacIpenelIeHUn.

HNHTepBanpHas OLEHKAa MaTEMATHYECKOrO0 OXXUIAHUS HOPMAJbHO PpACHPEACIICHHON Clly4ailHON
BEJIMYMHBI IPU U3BECTHOM JUCIIEPCUN.

Pacnpenenenne CteroieHTa.

WHTepBanbHas OLIEHKA MAaTEMaTHYECKOIO OKMIAHUS HOPMAaJbHON paclpefeseHHOW CiydaiHOU
BEJIMYMHBI IPU HEU3BECTHOU AUCTIEPCUH

IToHsATHE CTATUCTUYECKOM TUIIOTE3BI.

ANTOpUTM IPOBEPKHU CTATUCTUYECKOMN TMITOTE3HI.
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(YpTHUCHU Cuol'YTH) Ne 8

1. YcnoBHas BeposiTHOCTh. He3aBrcruMble COOBITHS.

2. Cratuctudeckas QyHKIHS pacipeesiCHus.

3. Iloctpouts rpadux GyHKUMU pacupefeseHHs Yuciia UCHbITaHUNH bepHyiM, mpou3BOAMMBIX 10
MIOSIBJIEHUS [IEPBOTO yCIE€Xa BKIIOUUTENBHO.

/TlpenoiaBaTens/

bank KOHTPOJIbHBIX BOIIPOCOB, SaﬂaHI/Iﬁ U HHBIX MATCPUAJIOB, HCIIOJIB3YEMbIX B IIPOLECCE
npoueayp TCEKylmero KOHTpOJIA U HpOMeHQYTOqHOﬁ aTTeCTalluu HaXOAUTCA B y‘lC6HO-MeTO,Z[I/I‘ICCKOM
KOMIUIEKCE TUCHMIUIMHBI W/WIN TIPEICTAaBIIEH B AIIEKTPOHHONH HH(OPMAIIMOHHO-00pa30BaTEIbHON
cpene mo URI:http://www.aup.uisi.ru.

3.4 Mertoanyeckue MaTepuajbl MPOBeIEHHUs] TEKYIIEro KOHTPOJS W TPOMEKYTOUYHOM
aTTecTanuy 00y4aroIuXxcst

[lepeueHsr METOAMYECKHX MaTEPUANOB IS TIOJTOTOBKM K TEKYyHNIEMy KOHTPOIIO H
MIPOMEXYTOUHOM aTTeCTaIlNH:

MeTtomudeckue yka3aHHUS TIO0 BBITIOJHEHWIO MPAKTHYECKHX PAadOT MO JUCHHUILINHE «BpIcTmas
MareMartukay. — URL: http://aup.uisi.ru/3583977/
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