MHHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30OBAHUS
POCCHUMCKOI ®EJIEPALTUU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICILIET'O OBPA3BOBAHUS
«CEBEPO-KABKA3CKHI ®EJIEPAJIbHBIN YHUBEPCUTET»

MeTtoauyeckue ykasaHus
10 BBITTOJHCHUIO MPAKTUYECKUX 3aHATHI
o qucuuiuiniae « TEOPUS BEPOSATHOCTU U MATEMATHUYECKA S
CTATUCTUKA>»
1151 ctyaeHToB cnenuanbHocTr 10.05.01 KommnbroTepHas 6e30macHOCTh
cnenuanuzanus « MHpopMamoHHO-aHATUTHYECKAsS M TEXHUYECKAs IKCIIepTH3a
KOMIIBIOTEPHBIX CUCTEM»

CraBponoJib
2026



Pa3znen 1. DaemenTnl Teopun MHOKECTB

1.
2.

3ansarie 1. Onepanuy HAX MHOKECTBAMHU U COOLITUAMHU

Y4eOHbIE BONIPOCHI 3aHATHS:
OcHoBHBIE Ollepalvy HajJl MHO>KECTBAMHU U COOBITUSMU
AKCHOMaTHKA TEOPUH BEPOSTHOCTEHN

COJAEPKAHWE 3AHATUSA

BerynurenbHast 4acTh

Ha

CCTOAHAIIHEM NPAKTUICCKOM 3aHATHUU Bam npeaIaracTCda BBIIIOJIHUTL IMPAKTHUYCCKUC

3aJaHuA, CBA3aHHBIC C BBIIIOJJHCHHUEM OCHOBHBIX onepaunﬁ HaJ MHOXXCCTBAMU U COOBITHUSIMU.

IIpoBepka TOTOBHOCTH CTYJICHTOB K 3aHITHIO

1.
2
3.
4
1.
1.

2.
3.

3anucath OCHOBHBIEC (POPMYIIBI KOMOMHATOPHKH.

. J1aTp Kimaccuyeckoe orpe/eseHue BEPOSITHOCTH.

OcHOBHBIE CBOWCTBA BEPOATHOCTH.

. Cymma, mpousBeieHHe, pa3HOCTh COOBITUH.

OcHoBHbIE onepanuv HaJl MHOKECTBAMHU U COOBITHSIMH.

N300pa3uts rpadguyecku MHOKECTBO AB.
N306pa3uth rpadudecku MHOKECTBO A(A+B).
CyIHO UMEeT O/IHO PYJIeBOE YCTPOWCTBO, YEThIpe KOTia U B¢ TypOuHbl. CoObiTHE A

03HayYaeT UCIPABHOCTh PyJieBoOro ycrpoiictsa, Bj (j =1, 2, 3, 4) — ucnpaBHOCTS j-r0 KoTia, a CK
(k = 1, 2) — ucnipaBHocth K-0ii Typounbl. CobbiTne F

— CYIOHO YINpaBIIIEeMOE€ — HMEET MECTO B TOM Cllydae, KOTJIa HCIpPaBHBI PYJIEBOE
YCTPONCTBO, XOTs OBl OAMH KOTEN U XOTsI ObI 0/1Ha TypOuHa. Bripaszuth coobitus Fiuepes A, Bj u

Ck.
4.

a).

5.

COOBITHH,

YKakuTe pUCYHOK Ha KOTOPOM 3aIlITpruXxoBaHo coObiTre D+E:

| 5 I8 I8 E
D D D b

0). B). I).

[Tycts A, B, C — Tpu npou3BosIbHO BBIOpaHHBIX coObITHs. HallTuBbipaskenus ass
cocTosmux B ToM, uto u3 A, B, C:

a) MPOM30IILIO TOJILKO COOBITHE A}

6) npousouuio A u B, Ho C He npon30111JI0;B) BCE TPU COOBITHS MPOU3OLILIH;

T') MPOMU30IIIO XOTs OBl OJTHO M3 ATUX COOBITHIA,

1) IPOM301ILIO XOTs OBl JiBa COOBITHS;

€) IPOM30IILIO0 OHO M TOJIBKO OJTHO M3 ATHX COOBITHIA;K) MMPOU3OIILIH ABA U TOJIBKO JIBa

COOBITHS;

3) HE MPOMU3OIIJIO HU OJTHO U3 3TUX COOBITHIL; M) MPOU30LLIO HE OoJiee IBYX COOBITHA.

2. AKCMOMATHKA T€OPUH BEPOSITHOCTEIA.

1. B ropoge n cBetodopos. Kaxaplii MOKET HAXOAUTHCSA B OJHOM M3 TPEX COCTOSHHUIA:
TOpPETh KpaCHBIM, XCJITBIM WA 3CJICHBIM CBCTOM. CKOJIBKAMH cIOocO0aMM MOYKHO 3aK€4b BCE
cBetodopsl?

2. B xnacce U3y4aloT JecATh IIPeIMETOB. BO BTOPHMK ISTh YPOKOB, IPUYEM YPOKH
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pa3Hbie. CKOJBKUMHU CITIOCOOAaMH MOKHO COCTaBUTh pPaclycaHue Ha BTOPHUK?

3. B pacnopskeHHM CHUIHAIBIIMKA €CTh YEThIPE pasiuuHbiXx ¢uara. Ha duarmroke
MOJIHUMAETCsl CHUTHAJ, COCTOAIIMN He MeHee 4eM u3 ABYX (iaroB. CKOJIBKO pa3iHYHBIX
CHUTHAJIOB MO>KHO TOJHATH Ha (DIArmITOKe, €CIIM NOPSIIOK (JIaroB B CUTHAJIE YYUTHIBACTCS ?

4. Crypnenty Heo6X0qMMO claTh TpU (Pa3IMYHBIX) SK3aMEHA B T€YEHHE LIECTH JHEl. B
JIeHb pa3pelraercss claBaTh He Oojee OAHOro dk3amMeHa. CKOJBKMMHU CHOCO0aMH MOXKHO
OpraHU30BaTh a4y SK3aMEHOB?

5. AGoneHT 3a6b11 HOCIEIHIOW HU(PY TeTe(POHHOTO HOMEPA U BHIHYXK/EH HA0OUpaTh eé
Haygauy. HaliTu BEpOSTHOCTH TOTO, YTO €My MPHUIETCS 3BOHUTH HEOOJee YeM MO TpEM
HoMmepaMm. Kakum 00pa3oM H3MEHUTCS BEPOSITHOCTH, €CIMAOOHEHT MOMHUT, MOCIETHSS
ugpa Homepa — y€THas?

6. B ypue naxozsarcs 10 Genbix, 15 yepHbix, 20 kpacHbIX mapos. M3 ypHbIHAYAauy
Oepyrcs 9 mapos. Haittu:

a) CKOJIbKUMU Pa3IMYHBIMU CIIOCOOAMU MOKHO BBIHYTH 9 1m1apoB?

0) CKOJIBKUMH Pa3IMYHBIMHU CIIOCOOaMU MOXHO B3ATh 9 IIAPOB, CPEIUKOTOPHIX 6
OenbIX B 3 YepHBIX?

B) CKOJIBKUMH Pa3IMYHBIMH CIIOCOOaMU MOXKHO B3ATh 9 IMIApOB, CPEIUKOTOPHIX 2
OenbIX, 3 YepHbIX U 4 KpacHBIX Iapa?

OT4yeTHOCTD 32 3aHATHE

PesynbTarsl paboThl JOKHBI OBITH OTpaXK€HbI B paboyeil TeTpaau M 3alUILEHbl YCTHO
KOKIbIM CTyAeHTOM. [Ipy MOAroToBKE K 3allMTe OCHOBHOE BHHUMAHHE YJIEIUTh MOHUMAaHUIO
(1)I/I3I/I‘~I€CKOI‘O CMBICJIAa KaXXKI0I0 HYHKTa 3adaHUA I/IO6OCHOB8,HI/IIO HOJIyLIeHHI)IX peSYJII)TaTOB.

3akiioueHue

[IpoBoauTcst coOecemoBaHuMe MO pe3yibTaraM paboOThl € KaXIbIM  CTYJIEHTOM.
CryzneHTaM, YyCHEIIHO 3aBEpUIMBIIMM pacyeT BCEX NPAKTHUUECKUX 3a/laHui, BBICTABIISAETCS
OlLICHKA.

JansarTue 2. BCQOHTHOCTHBIC IPOCTPAHCTBA

YueOHble BONPOCHI 3aHATHS:

1. BeposTHOCTHOE MIPOCTPAHCTBO ¢ TEOMETPHYECKUAM THIIOM BEPOSITHOCTH
2. VcIoBHas BEPOSTHOCTh

COJAEPKAHWE 3AHATUA

BerynurenbHas yacTb

Ha CCTOJHAIIHEM NNPAKTHYCCKOM 3aHATUHN Bawm npeajaracTCsa BBIITOJIHUTE MPAKTHYCCKUC
3a/1aHMs, CBSA3aHHBIE C BBIIIOJHEHUEM OCHOBHBIX OIEPALMI B BEPOSTHOCTHBIX IPOCTPAHCTBAX C
T€OMETPHYECKAM THIIOM BEPOSTHOCTH.

IIpoBepKa roTOBHOCTH CTY/IEHTOB K 3aHATHIO

1. Jlate onpenenenue anreGpbl COOLITHIA.

2. JlaTh onpeiesieHle G-anreOpel.

3. Jlate onpenenenye 60peneBcKoi anreOpsl.

4. Jats onpeneneHue BEPOSTHOCTH HA H3MEPHMOM IIPOCTPAHCTBE.

9. JlaTh onpeienenre BEPOATHOCTHOTO IPOCTPAHCTBA.

6. CaoiicTBa BEpOATHOCTH.

1. BeposiTHOCTHOE IPOCTPAHCTBO € FEOMETPHYECKHM THIIOMBEPOSITHOCTH
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1. 3agan pailoH MOMCKa MapaIIOTHCTA, TPEACTABIISIONINI COO0M KBapaT cOCTOPOHOM 5
KM. B paifoHe nmoucka HaxoIUTCs 03epo, MOBEPXHOCTh KOTOPOI'O MOKHO NMPHOIMKEHHO CUUTATh
COBMAJIAIOIIEH C MOBEPXHOCThIO Kpyra paauyca R

= 1 xm. Ilpeamomaras, YTO MapamIlOTUCT MOT NPU3EMIIMTHCA B JI000H TOUKe
paccMaTpuBaeMoOro KBajpara, HaTH BEpPOSITHOCTh TOrO, YTO MApPalIIOTUCT MPUBOJHUICS Ha
MIOBEPXHOCTH 03€pa.

2. Ha renedonHol TuHUYN, COeTUHSIONIEH TyHKTH A U B, paccTosiHue Mex 1y KOTOPBIMHU
100 xm, mpowmsouien oOpsIB mpoBoaa. OmpenenuTs BEPOSTHOCTh TOTO, 4TO Touyka oOpbBa C
HAXOAMTCS OT MYHKTa A Ha paccTOSHUM, HEe MeHee 20 KM, mpenoaras, 4To MojiokeHne o0pbiBa
C na tenedoHHOM JIMHUM PABHOBO3MOXHO JII000E.

3. B mobble MOMEHTHI HHTEpBaia BpeMeHH 1 paBHOBO3MOXHBI MOCTYIUICHHS B
NPUEMHHUK JIByX HE3aBHCUMBIX CUTHANIOB. CHTrHalbl HCKAXAIOTCS, €CIH PA3HOCTh MEXIY
MOMEHTAaMHU UX IMOCTYIUIEHHS MeHblle T. OnpeneianuTb BEpOsITHOCTh TOTO, YTO CHUTHAJbI OyIyT
UCKa)KEHBI.

4. CrepkeHb UIMHOW | JOMalOT Ha TpU YacTH, NMPUYEM TOYKH pa3ioMa BBIOMPAIOT
Haygady. Haiiaure BepOSTHOCTH TOTO, YTO W3 TIOJYYMBIIMXCS YacTe MOMXHO COCTaBHTH
TPEYTroJbHUK.

5. JIBa mpusTeNns YCIOBWINCH BCTPETUTHCS B OIPENEICHHOM MECTE MEXAY ABYMS U
Tpemsi yacamu naHA. [Ipumnenmmii mepBbIM KAET Apyroro B TeueHue 10 MUHYT, mocie 4dero
yxonuT. UeMy paBHa BEpOATHOCTh BCTPEUH MPUATEINICH, €CIIH MPUXO]] KaXKIOTO U3 HUX B TEUCHUE
YKa3aHHOT'O 4aca MOKET MPOU30IMTH B T1000€ Bpemsi?

2. Yci10BHas BEPOSITHOCTH

1. Ha 3aHaTHN IpHUCYTCTBYET JBE IPYMIIBl CTyleHTOB. B oaHoll rpymnme 20 cTylIeHTOB,
npudeM, S5 Cpeau HUX — OTIMYHUKHU; BO BTOPOM rpymrme — 25 CTyIeHTOB, Mpu4eM, 6 U3 HUX —
oTAMYHUKM. [l perieHus npumepa OblI BBI3BAH KJIOCKE OJUH OTJIMYHUK. HaliTu BeposTHOCTH
TOT0, YTO K TOCKE BBI3BaH CTYAEHT U3 NIEPBOU IPYIIIHL.

2. Ilyctb cobObiTHe B — BhimaneHue 4 uian 6 0YKOB HA MTPATBHON KOCTH, COOBITHE A] —

BBINAJICHUE YETHOTO YHCIIa OYKOB, COObITHE A2 — BbIMajeHue 3, 4 WK 5 O0UKOB, COObITHE A3 —
BBINAJICHUE HEYETHOTO 4Yncia 04koB. HallTH ycloBHBIE BEpOSATHOCTH COOBITUH A1 , A2 u A3 pu

yCII0BUU COOBITHS B.

3. Ha ceMu KapTOuKax HAIHCaHBI OyKBBI, 06pasyromue ci1oBo «COJIOBEy. Kaproukn
NEepPEeMENINBAIOT U U3 HUX HayraJ MOcCieI0BaTeIbHO U3BJIEKAIOT U BBIKJIA/IBIBAIOT CJI€Ba HANpPaBO
Tpu KapTouku. HaifTu BeposiTHOCTB TOTO, uTO noy4uTcs ciioBo «BOJI» (cobbiTre A).

4. Kaxpnas OykBa cimoBa «MATEMATUKA)» nHanucana Ha OTHEIbHOW KapTOUKe.
Kaproukn TmarensHo nepememiansl. [locnenoBaTebHO M3BJIEKAIOT YeThlpe KapTouku. Haiitn
eepoamnocms codovimusi A — NOIyYUTh CIOBO

«TEMA»?

OTuyeTHOCTD 32 3aHATHE

PesynbTarsl paboThl JOMKHBI OBITH OTpaXK€HbI B paboyeil TeTpaau M 3alUILEHbl YCTHO
KaKJbIM CTyAeHTOM. [Ipu MmoAroroBke K 3alllUTe OCHOBHOE BHHUMAHME YAEIUTh MOHHUMAaHHUIO
q)HSI/I'—IeCKOFO CMBICJIa KaXXKI0ro HYHKTa 3a1aHusA I/IO6OCHOBaHI/IIO HOJ'Iy‘-IeHHI)IX peSYJ'H)TaTOB.

3akjaouyeHmne
[IpoBoauTcst cobecemoBaHMe MO pe3yibTaraM pabOThl € KaXIbIM  CTYJIEHTOM.
CryneHTaM, YCIEIIHO 3aBEPIIMBIIMM pacdyeT BCEX NPAKTUYECKHUX 3aJaHUM, BBICTABIIAETCS
OILICHKA.



3ansTue 3. @opmyJia 1oJIHOI BeposTHOCTH. popmyJia baiieca.dopmyia bepuyaan

Y4eOHbIe BONPOCHI 3aHATHSL:

1. ®opmyna nonnoi BepostHocTu. Dopmyina baiieca

2. ®opmyna bepuyiu

COJAEPKAHUE 3AHATHUA

BerynurenbHasi 4acTh

Ha cerognsinnem npakTudeckoM 3aHsATUM BaMm mpejiiaraercs BBITOJIHUTH MPAKTHUYECKUE
3aJaHusl, CBA3AHHBIC C HMCHOJb30BaHUEM (OpMys MOJIHOUM BeposATHOCTH, baiteca u dopmyss
bepnyu.

IIpoBepka roTOBHOCTH CTY/A€HTOB K 3aHAATHIO
Kakum 00pazoM BEIMUCIISIETCS BEPOSATHOCTH CYMMBI M TIPOU3BEICHUSICOOBITHIA.
[Tosicauts (hopMyITy OTHOI BEPOSATHOCTH.
[Mosicauts hopmyy baiieca.
[osicauts popmyy beprysu.
dopmy.Jia n0JHoH BepossTHOCcTH. Popmyaa baiieca.
B tupe nmeercs math BUHTOBOK (Nel, No2, Ne3, Ne4, No5), BeposATHOCTH IMOTAaHUS U3
KOTOPBIX JIJISl JAHHOTO CTpeNKa paBHEI cootBercTBenHo 0,5; 0,6; 0,7; 0,8; 0,9.

a) Onpenenuth BEpOSTHOCTH MOMAJaHKs B MUILIEHb MPH OJHOM BBHICTpEIIE,eCiH
CTpeJIOK OepeT OJHY M3 BHHTOBOK Hayady.

6) Ctpenok 6eper oJiHy U3 BUHTOBOK Hay/ady, TPOU3BOIUT BHICTPEI UIIONAIACT B
MulilieHb. HaliTu BEpOsITHOCTh TOTO, YTO CTPEJIOK CTPEISUT U3 BUHTOBKH No3.

2. 1ee u3 tpex (Nel, No2, Ne3) HezaBuCHMMO paboTarolux jJamm mpuOopa OTKa3aiH.
Haiitu BeposaTHOCTh TOTO, YTO OTKa3aina yamma Nel, ecnu BeposTHOCTH oTkaza jamir Nel, No2,
Ne3 cootBercTBeHHO paBHbI: P1=0,1; p2=0,2; p3=0,3.

3. Bpau mociie ocMoTpa O0JBHOTO CYHTAET, YTO BO3MOXKHO OJHO M3 JIBYX 3a00JICBaHHM,
KOTOpBIE 3amudpoBaHbsl HOMepaMu | U 2, MpUYeM CTeNeHb CBOCH yBEPEHHOCTH B OTHOIICHUU
MPaBUIILHOCTH IMarHo3a oH oneHuBaeT Kak 0,4 u 0,6 cOOTBETCTBEHHO. J1J1s1 yTOUHEHHS TMarHo3a
OOJBPHOTO HAMPAaBISAIOT HAa AaHAIU3, UCXOJl KOTOPOTO [AeT MOJOXUTEIbHYIO PEeaKIHUio Mpu
3aboneBanun 1 — B 90% cnywyaeB u npu 3aboneBanuu 2 — B 20% ciydaeB. AHanu3 nan
MOJIOKUTEIBHYIO peakinio. Kak n3MeHHTCcs MHEHUE Bpaya Moclie IpOBeIeHHOro aHanu3a?

4. DaexTpoJiaMIlbl M3TrOTABIMBAIOTCS Ha TPEX 3aBoax. [lepsriil 3aBoa mpousBoaut 30%
o0IIero Koau4ecTBa dJEKTposiaMIl, BTOpor - 25%, a Tpetuii - ocTanpHyro yacTh. [Ipomykius
MepBOTO 3aBojia conepkUT 1% OpakoBaHHBIX JIEKTpoJamil, BToporo - 1,5%, tperbero - 2%. B
MarasuH MOCTyMaeT MPOAYKIHs BceX TpEX 3aBojoB. KymieHHas B Mara3uHe jamIa OKas3ajlach
OpaxoBaHHOM. KakoBaBEpOSTHOCTH TOTO, YTO OHA TIPOU3BE/ICHA IEPBBIM 3aBOJIOM?

5. lBa u3 TpEX HE3aBHCUMO paOOTAIOUIMX AJIEMEHTOB BBIYMCIUTENBHOTO YCTPOWCTBA
oTKasayid. HalWTh BEpOATHOCTH TOr0, YTO OTKAa3add IMEPBBIA M BTOPOM DIIEMEHTHI, €CIIH
BEPOSTHOCTH OTKa3a IEPBOT0, BTOPOTO U TPETHETO AIEMEHTOB COOTBETCTBEHHO paBHbI p1 = 0,2;

p2=04;p3=0.3.
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6. Ha tpex nmouepeii - FOmo, Mapuny u Jleny - B ceMbe BO3JI0KE€HA 00s13aHHOCTh MBITh
nocyny. [lockonbky FOmns crapmas, eit npuxonutcs BeIMOTHATE 40 % Bcel padoThl. OcTanbHBIC
60 % paboThl MpUXOJATCA MOPOBHY HAa Mapuny u Jleny. BepositHoCcTH pa3OouTh 4TO-HUOY b U3
nocyzsl (B Te€4eHHe OJHOrO MbIThsA) A FOnu, Mapunsl u Jlens! paBHbI cooTBeTcTBEHHO: 0,02;
0,03; 0,04. Pogutenu HE 3HAIOT, KTO JIEKYPWJI BEYEPOM, HO OHHU CIBIIIAIA 3BOH pazOUTON
nocybl. KakoBa BEpOSTHOCTB TOTO, 4TO TIoCcyay Mblia: a) FOms; 6) Mapuna; B) Jlena?

2. ®opmyaa bepuysim.

1. B cpennem 20% nakeToB akIMii Ha ayKIIMOHAX MPOJAIOTCS M0 MEPBOHAYATIBHO 3asIBJICHHON
nieHe. Haiiti BeposTHOCTB TOr0 4TO 13 9 MakeToB akIMil Bpe3yabTaTe TOProB MO NepBOHAYATEHO
3asBJICHHOM LICHE:!

1. He OynyT nposaHbl S HaKeToB.

2. byzer nponaHo:



a) MeHee 2 IMaKeToB;

0) He OoJiee 2 TAaKEeTOB;B) XOTsI ObI 2 ITaKeTa;

T') HAMBEPOSITHEHIIIEE YKCIIO TTAKETOB.

2. Tlo e mpou3BOAAT 6 HE3aBHCUMBIX BBICTPENIOB. BEpOsITHOCTD MOMaaaHUsIIIPH KaX10M
BeIcTpene paBHa 0,75. Haiitu:

a) BEPOSITHOCTb POBHO O MOMNA/IaHUI;

0) BEepOSTHOCTh HE MEHEE S IMOTaJaHni;B) BEPOSTHOCTh MEHEE 3 ITOTIaITaHH.

3. B kopoodke nexut 200 KOHIEHCATOPOB, IPHYEM 2 U3 HUX HY>KHOH eMKOCTH.CITy4aifHbIM
00pa3oM 13 KOPOOKH BEIHUMAIOT | KOHJIEHCATOP U MOCIIE ONPEICIICHHs €0 eMKOCTH BO3BPAIIIAIOT
00paTHO B KOPOOKY. BBISCHHTE CKOJIBKO pa3 HY>KHO OCYILIECTBUTh YKA3aHHYIO OMEPAITHIO, YTOOBI
BEPOSITHOCTh BCTPETUTH XOTs ObI OJTMH KOH/ICHCATOP HYKHOM eMKOCTH ObLta He MeHbIne 0,95.

4. YCTpOMCTBO COCTOHT U3 3 HE3aBUCHMO pabOTArOIINX OCHOBHBIX JIEMEHTOB. Y CTPOICTBO
OTKa3bIBACT €CITM OTKAKET XOTS OBl OJIMH AJIEMEHT. BeposSTHOCTh OTKa3aKaX10ro 3JIeMEHTa 3a Bpems t
pasna 0,1. Haiiti BeposiTHOCTD 6€30TKa3HOM pabOTHI yCTpOKCTBa 3a Bpems t, eciu:

a) pabOTAaIOT TOJIFKO OCHOBHBIE 3JIEMEHTHI;0) BKITIOUEH OJIMH PE3CPBHBII 2JIEMEHT;

B) BKJIFOUEHBI 2 PE3€PBHBIX AJIEMEHTA.

I[penmonaraercsi, 4To pe3epBHBIC 3TIEMEHTHI paOOTAIOT B TOM K€ PEKHME, YTO HIOCHOBHBIE,
BEPOSITHOCTh OTKa3a KayK/I0TO Pe3epBHOTO 31emMenTa paBHa 0,1 1 ycTpoiCcTBO OTKa3bIBaeT MeHee 3
JJIEMEHTOB.

5. BeposTHOCTB M3rOTOBJICHUS HA ABTOMAaTHYECKOM CTaHKe CTaHIapTHOH aeranu pasHa 0,8.
Haiitu BeposSITHOCTH BO3MOXKHOT'O YKCIIa MOSBICHUS OpaKOBAaHHBIXIETAICH CPEIU 5 OTOOPaHHBIX.

OT4eTHOCTD 32 3aHATHE

PesynbraThl paboThl TOJDKHBI OBITH OTPaKEHBI B pabodeil TETpaju W 3alMIICHBI YCTHO
KOKIBIM CTyACHTOM. [Ipy MOATOTOBKE K 3allMTe OCHOBHOC BHUMAHHE YJICIHTH NOHUMAHHUIO
(U3UUECKOTO CMBICIIA KKIOTO MyHKTA 3a/IaHUs] HOOOCHOBAHHIO MTOJTyYCHHBIX PE3YJIbTATOB.

3akiro4eHue

[IpoBomutcst cobecemoBaHue TIO pe3yibTaraM pabOThl C  KaXABIM  CTYJACHTOM.
CryneHTaM, YCHCIIHO 3aBEpPIIMBIIMM pPacdeT BCEX NPAKTHUSCKUX 3aJIaHWM, BBICTABIIACTCS
OLIEHKA.

Pazyien 2. CriyualiHbIe BETHYUHEI

3ansarne 4. EI/ICKQETHBIC Cﬂy‘laﬁﬂble BCJINYNHDBI

Y4eOHble BONPOCHI 3aHATHS:
1. 3akoH pacrnpenenaeHust TUCKPETHON CITydyaifHOW BeTMYUHBI
2. OYHKIMS pacnpeIeIeHAs JUCKPETHON CITydaifHOM BeTUIHHBI

COJAEPKAHWE 3AHATUA

BCTyHI/ITeJII)Haﬂ 4acTb

Ha cerognsinem MPAKTUYCCKOM 3aHATUH Bam npemaracTCda BBIMMOJIHUTBITPAKTHYCCKUC
3aaaHus, CBA3aHHBIC C IUCKPETHBIMU CHy‘IaP'IHI)IMH BCIIMYNHaAMU.

HpOBepKa TOTOBHOCTHA CTYICHTOB K 3AHATHIO

1. [ate onpenenenue caydaiiHO BETMYUHBL.

2. Kaxkas Cly4aitHas BEJIMYMHA HA3bIBAETCS TUCKPETHOM?

3. Kakas ciyuaiiHas BeJIMUKMHA Ha3bIBAETCS HEIIPEPHIBHOMN?

4. Yro Takoe 3aKOH pacrpeeneHue ciydaitnoi Beanunnbl? CrocoObl3aaanus.

5. Uro nonumaercs noj GyHKIUEH pacrpeaenenus caydaiinoii Benaaunbi? Crocoom!
3a/1aHMUs.

1. 3akoH pacnpenaeseHUsI AUCKPETHOI cJy4aiiHOM BeTHYHHBI.
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1. uckperHas ciaydaiiHas BEJIMYMHA X 33/1aHA 3aKOHOM PaCIIpe/IeIICHHsa)
X 1 3 6 8

p |02|01] 04 |03

6)

X 2 4 5 6

p 03,01| 02| 04

X 10 15 |20

p | 017 |02

HOCTpOI/ITb MHOT'OYT'OJIbHUK pacCIipCaciiCHus.

2. YCTpOUCTBO COCTOHMT M3 TPEX HE3aBHCHMO pPabOTArOMIMX 3JEMEHTOB. BeposTHOCTH
0TKa3a KaX10ro 3jeMeHTa B oaHOM ombiTe paBHa 0,1. CocTaBUTh 3aKOH paclpesieleHus Ynucia
OTKa3aBIIUX IEMEHTOB B OJJHOM OIIBITE.

3. B maptun 10 % HectanmapTHbIx netaneid. Haypady oToOpaHbl YeThlpe AETalH.
Hanucats 6MHOMUAIBHBIN 3aKOH paclpeieeHus] AMCKPETHOM Cily4aiiHON BeMIWYMHBI X — YnCiIa
HECTAaHAAPTHBIX JIEeTalell cpelu YeThIpEX OTOOpaHHBIX M IOCTPOUTh MHOTOYIOJIBHUK
pacnpeneseHus.

4. HanucaTh OMHOMHUAJIbHBIN 3aKOH pacrpesieieHus JAUCKPETHOM cilydaifHON BEITMYMHBI
X — yucna nosiBlIeHust «repda» npu JByX OpOCaHUSIX MOHETHI.

5. Ilocne oTBeTa CTyAE€HTa Ha BOIPOCH! SK3aMEHAI[MIOHHOIO OnjeTa SK3aMeHaTop 3a7aéT
CTYJEHTY JOINOJIHUTEIbHBIE BONpOCkl. [IpenosaBarens npekpamiaer 3a1aBath JONOJIHUTEIbHBIC
BOIIPOCHI, KaK TOJBKO CTYAEHT OOHApYy>KMBAaeT 3HaHUE 3a/laHHOI0 Bompoca. BeposTHOCTH Toro,
YTO CTYJEHT OTBETUT Ha JI0OOHW JTOMOJHUTENBHBIA 3aJaHHBIN Bompoc, paBHa 0,9. Tpebyercs
COCTaBUTh 3aKOH paclpelesieHUusl JUCKPETHOW CIydyalHOM BenuuumHel X — 4Hucla
JOTIOJIHUTEIbHBIX ~ BONPOCOB,  KOTOpblE  MpenojaBarelb  3a7acT  CTYAEHTy, HaWTu
HauBEPOSATHEHIIIEE YUCIIO 3aIaHHBIX CTYEHTY JONOJHUTEIBHBIX BOIIPOCOB.

6. 3 nByx opymuii moodepEmHo BeNETcs CTpenpda 1Mo LeNd 10 MEepBOTO MOMagaHus
OJIHUM U3 opyAui. BepoaTHOCT nmonaganus B Lieab NEPBBIM opyaueM coctasiseT 0,3, BTOpbIM —
0,7. Haumnaer ctpensOy mnepBoe opyaue. COCTaBUTh 3aKOH PACIPEICICHHS JIUCKPETHOU
ciydaifHOl BenuuMHbl X M Y — YHCiIa U3PacXOJOBAHHBIX CHAPSJIOB COOTBETCTBEHHO MEPBBIM U
BTOPBIM OPYJIHUEM.

7. YuebHuk m3gaH tupaxkom 100000 sk3emmisipoB. BeposTHOCTH TOro, 4TO Y4eOHHK
cOpomrtopoBan HempaBuibHO, paBHa 0,0001. HaifT BEpOSTHOCTH TOTO, YTO THUPaX COIEPKUT
POBHO IATh OPaKOBAaHHBIX KHUT.

8. Marazun nomyunn 1000 OyThIIOK MUHEpaIbHOW BOJIBL. BEpOsSTHOCTH TOTO, YTO TpH
nepeBo3ke OyThUIKa okakeTcst pa3outoil pasHa 0,003. HaiiTi BeposSTHOCTH TOTO, YTO MarasuH
MOJTyYUT Pa30UTHIX OYTHUIOK: @) POBHO JiBE; 0) MeHee ABYX; B) Oosiee ABYX; I') XOTS Obl OJHY.

2. DyHKIUs pacnpeaesieHUst TUCKPETHOM CJIy4aiiHO# BeJIMYHHBI.

1. JIns Bcex 3amanuii .1 mocTpouTh GYHKIUIO paclpeaeeHus ciydailHOMBEINYUHBI X.
OTtyeTHOCTH 32 3aHATHE
PesynbTatsl paboThl JOMKHBI OBITH OTpaXK€HbI B paboyeil TeTpaau M 3alUIEeHbl YCTHO
KaKIbIM CTyA€HTOM. IIpy mOAroToBKE K 3allUT€ OCHOBHOE BHUMAHME YJEIUTHh IOHHMAaHUIO
(bu3MYECKOro CMBICIIa Ka)KJ0T0 MyHKTA 3aJaHHsI HOOOCHOBAHUIO MOJIYUYEHHBIX PE3YJIbTATOB.
3akiro4eHue
[IpoBomutcst cobecenoBanue IO pe%ynLTaTaM paboThl C  KaXIbIM CTYJACHTOM.



CryzneHTaM, YyCHEIIHO 3aBEpUIMBIIMM pacyeT BCEX NPAKTHUUECKUX 3a/laHui, BBICTABIIAETCS
OLICHKA.

3ausTue 5. YncaoBbie XapaKTePUCTHKH THCKPETHRIX CIVYANHBIXBEJIHYNH

Y4eOHbIE BONIPOCHI 3AaHATHS:
1. MaTtemarudeckoe oKuIaHHE JIUCKPETHOM CIIy4YaillHOW BEJIMYUHBI
2. Jlucriepcust TUCKPETHOMN CITy4aiiHON BETMYMHBI

COJAEPKAHWE 3AHATUA

BerynurenbHast 4acTh

Ha ceropnsiineM npakTuyeckoM 3aHATHM Bam mpezuiaraercst BBIIOJIHUTD MTPAKTUYECKUE
3aJlaHusl, CBSI3aHHBIE C HAXOXKICHHEM YHUCIOBBIX XapaKTEPUCTUK IUCKPETHBIX CIIy4YalHBIX
BEJIUYMH.

IIpoBepka roTOBHOCTH CTYACHTOB K 3aHATHIO

1. Jlate onpenenenue ciay4aiiHoN BEIUYUHBI.

2. Kakas ciydaiinas BeJMUMHA HA3bIBAETCS JUCKPETHOM?

3. Yro Ha3biBaeTCsl MaTeMaTHYecKUM oxuanrem? CBOWCTBA.

4. Jlats onpeneneHye AUCIEPCHU UCKPETHOM cilydaiinoii Bennunnbl? CBOHCTBA.

5. Jlath onpezieneHye cpeHero KBaapaTHuecKoro OTKJIOHEHH s ?

1. MaremaTu4eckoe 0:KuaaHue TMCKPETHOM cIyYyaiiHOBeJIUNYNHBI.

1. luckperHas ciiydaiiHas BednurHa X 3aJaHa 3aKOHOM paciipeieleHHsIA)

X 1[3] 6 | 8
P 02|01 04 | 03
b)
2 4] 5 | 6
p |03[01] 02 | 04
B)
X 10 15 |20
D 0,1 0,7 [0,2

BrIuncanTe MaTeEMaTHUECKOE OKHIAHUE.

2. HaiiTu MaremaTudeckoe OXXHJaHHWE JUCKPETHOW cly4yailHON BenuuuHbl Z, eciu
U3BECTHBI MaTematuueckue oxumanus X u Y: a) Z=X+2Y, M(X)=5, M(Y)=3; 0) Z=3X+4Y,
M(X)=2, M(Y)=6.

3. JluckperHas ciydaiiHas BeIMYMHa X NPUHUMAET TPU BO3MOXKHBIX 3HAueHUsS X1 =4 ¢
BeposTHOCTBIO P1 =0.5; X 2 =6 ¢ BeposarHocThIO P 2 = 0.3; X 3 ¢ BepositHOCTBIO P 3 . Haiftn X3
U P3, 3Has, yro M(X)=8.

4. KonTtponbHas paboTa cOCTOUT U3 TpEX BompocoB. Ha kaxaplil BOMpOC MPUBEIEHO MO
4 otBera. CocTaBUTh M HM300pa3uTh TpaUUECKH 3aKOH pPACHpEIeNCHHs 4Hcia MPaBUIbHBIX
OTBETOB IpU MPOCTOM yTajplBaHWW. HallTM MaremMaTndeckoe OKHWJIAHWE 3TOW CIIy4aiHOW
BEJIMYMHBI.

5. B Ounere 3 3amaun. BeposTHOCTh MpaBWIIBHOTO perieHus mepBoi 3agauu pasHa 0,9,
BTopoir — 0,8, Tperseit — 0,7. CoctaButh M M300pa3uTh TpapuUuecKH 3aKOH pPaCHpeeNCHHS
yHclia MPaBWIBHOIO pEIIeHUsl 3a/ad B OWJIETE U BBIYMCIUTh MaTEMAaTUUYECKOE OXKUAAHHUE STOU
CIIy4allHOMN BEJIMYMHBI.

6. CrmenaHo JBa BBICOKOPHCKOBBIX BKiana: 10 Teic. pyOseir B KoMmaHuiOA u 15 ThIC.
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pyOneit B kommnanuio B. Kommanus A oOGemaer 50% TroAoOBBIX, HO MOXKET JOINHYTh C
BeposaTHOCThIO 0,2. Kommanus B — 40% romoBbIX, HO MOXKET JIONHYTH ¢ BeposTHOCTHIO 0,15.
CocTaBHUTh 3aKOH pacmlpeleeHus CIy9aHOW BEIMYMHBI — OOIIEeH CyMMbl MpUObUIN (YOBITKA),
IIOJIyYEHHOM OT ABYX KOMIIaHMM depe3 roa. Halitu e€ maTeMaTuyeckoe OKHUIaHue.

7. Haiitu marematuyeckoe OXHMJIaHUE JIOTEPEHHBIX OWIIETOB, HAa KOTOPBIX BBINATYT
BBIMTPBIIH, eciii mpuobpereno 20 OwmiieToB, MPUYEM BEPOATHOCTH BHIMTPHINIA IO OJHOMY
ounery cocrasiser 0,3.

2. lucnepcusi TMCKPETHOM CJIYYaiiHOM BeJIMYUHBI.

1. Jns 3apanuii Nel, 3,4, 5 1. 1 BBIYUCIHTH AUCTICPCUIO PACTIPEACIICHUACTYYaliHOM
BEJIMYMHBI X.

2. Cnydaiinas BenuuuHa X 3aJaHa 3aKOHOM pacIpeieleHHUsI
X 2 3 10

p 0,1 0,4 0,5

Haiitu cpeanee kBaapaTuuHoe otkiaoHeHue (X).

3. Haiitu aucniepcuio JUCKPETHOMN CIIy9aliHON BEJIMUUHBI X — YUCIIAMOSBICHUS COOBITHS
A B IATH HE3aBUCHMBIX HUCIBITAHUSX, €CIU BEPOSTHOCTH MOSBICHHS COOBITHH A B KaXJIOM
ucnbITanuyu pasHa 0,2.

4. bpouieHbl n urpajgbHbBIX KOocTei. HaliTu aucrepcuio CyMMBbI YMciia OYKOB, KOTOpBIE
MOTYT IOSIBUTHCS HA BCEX BBIMABILNX IPaHSIX.

OT4eTHOCTH 32 3aHATHE

Pe3ynbTarsl paboThl JOKHBI OBITH OTpaXK€HbI B paboyeil TeTpaau M 3alUILEHbl YCTHO
KOKJbIM CTyAeHTOM. [Ipum moaroroBke K 3alluTe OCHOBHOE€ BHUMAHME YAEIUTh NOHUMAaHHUIO
(U3MYECKOr0 CMbICIIAa KayKJ0T0 MMyHKTA 3aJaHKsI HOOOCHOBAHMIO MOJIYYEHHBIX PE3YJIbTATOB.

3aki0oueHue

[IpoBoautcst cobecenoBaHMe MO pe3yjbTaTaM pabOTbl € KaXKIbIM CTYJIEHTOM.
CryzneHTaM, yCHEIIHO 3aBEpUIMBIIMM pacydeT BCEX NPAKTHUYECKHUX 3aJaHui, BBICTABIIAETCS
OILICHKA.

3ansaTue 5. UncioBbie XAPAKTEPUCTUKHU Hel'[peprBHbIXCJ'I!'-laﬁHLIX BCJINYMH

Y4eOHbIC BONIPOCHI 3AHATHS:
1. Maremartnueckoe 0)kuaHuE HEMPEPHIBHOM Cy4aiiHON BETHYMHEI
2. lucniepcust HeNpephIBHOM CITyYaiiHOM BeTMYUHBI

COJAEPKAHWE 3AHATHUSA

BerynurenbsHas 4yacTb

Ha cerognsimiaeM npakTU4eckoM 3aHATUM BaMm mpeqmaraercs BBIIOJHUTH NPAKTHYECKUE
3a/1aHMs, CBS3aHHBIE C HAXOXKICHHEM YHCIOBBIX XapaKTEPUCTUK HEIPEPBIBHBIX CIy4YalHBIX
BEJINYMH.

IIpoBepKa roTOBHOCTH CTYI€HTOB K 3aHATHIO
Kakas ciyyaliHas BeTMYnHa Ha3bIBACTCS HENPEPBIBHON?
Yto Ha3bIBAETCS IIOTHOCTBIO PACHIPENEIEHMS BEPOSITHOCTEM?
YTto Ha3bIBAECTCSI MATEMATUYECKAM OXKUAAHUEM HENPEPHIBHOM CIIy4ailHOM BEJIMYNHBI?
JlaTb onpenenenre IUCIIepCUH HENTPEPBIBHON CIIy4aliHON BEINYMHBI?
Jlath onpeenieHre Ha9aIbHOTO TEOPETHYECKOTO MOMEHTa mopsiika K?
Jlath ompeneneHne HEeHTPATbHOTO TEOPETHUECKOT0 MOMEHTa mopsiaka K?
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2. Jlucnepcusi HeNpepbIBHOM CJIy4YaiiHOM BeJIMYUHBI.

1. Cnyuaiinas BenmuumHa X 3ajJaHa IUIOTHOCTBIO pacmpenenenus f(x)=1/(J ) B
WHTEpBaJe m BHe 3toro umHTepBana f(X)=0. Haiitu nucnepcuto BenuuuHbl X.

2. n%rqEHHa;I BenmunHa X Ha uHTepBane (0, [] ); 3a7aHa MIOTHOCTBIO PACIpEICICHHSI
f(x)=(1/2)sin x; BHe 3Toro untepBaia f(X)=0. Haiitu nucnepcuro BeauuuHbl X.

3. Cnyuaiinas BenuuMHa X 3a/laHa TUIOTHOCTHIO pacnpenencHus f(x)=0.5x B uHTEepBaie
(0, 2); Bue atoro muTepBasia f(X)=0. HaiiTu HayampHBIC W LIEHTpPAIbHBIE MOMEHTBHI MEPBOTO,
BTOPOTO, TPETHETO M YSTBEPTOTO IMTOPSITKOB.

OT4YeTHOCTD 32 3aHATHE

PesynbraThl paboThl TOJDKHBI OBITH OTPAKEHBI B pabodeill TeTpaau W 3alMIICHBI YCTHO
KaXJIbIM CTyaeHTOM. [Ipy MOArOTOBKE K 3alllUTe OCHOBHOC BHHUMAHHE YICIUTh IOHUMAHHUIO
(U3UIECKOT0 CMBICIIA KKIOTO MyHKTA 3a/IaHUs] HOOOCHOBAHHIO ITOJTyYCHHBIX PE3YJIbTATOB.

3aki0ueHune

[IpoBomuTcst cobecemoBaHWEe TIO pe3yibTaraM pabOThl C  KaXABIM  CTYACHTOM.
CryneHTaM, YCICIIHO 3aBEPIIMBIIAM pacuyeT BCEX MPAKTHUCCKUX 3aJaHUl BBICTABIIACTCS
OIICHKA.

PaSQ!eH 3. DeMEHThI MATEMATHYECKON CTATUCTUKHU

3ansgTue 9. [lepBuunas cTaTuyeckasi 00padoTKa CIVIAHHONBLIOOPKH
Y4eOHbIe BONPOCHI 3aHSITHS:

1. Pacuer OCHOBHBIX XapaKTEpUCTUK BbIOOPOK. BapranmoHHbIN U CTATUCTUYECKUIPSAIBI
2. OrneHrBaHuE reHepaJIbHbIX YUCIOBBIX XapaKTEPUCTHK C MOMOILBIOIPYIIUPOBAHHOIO
CTaTUCTUYECKOTO psiaa

COIEPKAHWE 3AHATUSA

BCTyHI/ITeJII)Haﬂ 4acTb
Ha CCTOAHAIIHEM IMPAKTHYCCKOM 3aHATUU Bawm npeajaracTcs BbIITOJHHUTD
IMPAKTUYCCKHUE 3aJIaHUsA, CBA3AHHBIC C ONIPCACIICHUCM XapPaAKTCPUCTUK BI)I60pOK.

IIpoBepka rOTOBHOCTH CTYJICHTOB K 3aHATHIO
Yro Takoe reHepaibHas COBOKYIHOCTb, BBIOOPKa, BEIOOP?
Cdhopmynupyiite onpenesneHue NpocToro ciay4aiHoro BeIoOopa.
Kakwue Buibl peasibHbIX BEIOOPOB BbI 3HaeTE?
Kakas BIOOpKa Ha3bIBaeTCs penpe3eHTaTUBHOM, OAHOPOAHOM?
Yro Takoe BapHallMOHHBIN, CTATUCTUYECKUM psin?

JlaiiTe onpe/encHre KpaifHUX JIEMEHTOB BApHAIIMOHHOTO psijia, pa3Maxa,
Me/IMaHbl, KBapTUIICH.

ok whE

Yo Takoe NOJUIroH 4acToT?
Jaiite onpenenenue BHIOOPOYHON (HYHKIIUU pacIpeIesICHuUs.

© o~

Yo Takoe OLIeHKa T€HEPaJIbHON YHCIIOBOM XapaKTEPUCTUKH?

1. PacuyeT 0CHOBHBIX XapaKTepHCTHK BbIOOPOK. Bapuannonusiii u
CTATHCTHYECKUM PAIbI.

B pesynbTare skcniepuMeHTa 1noxydeHa Boioopka oobema n [ 79:
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2;4,2,4;3,3;3,2,0;6;1; 2; 3; 2; 2;
4;3;3;51,0;,2;4;3;2; 2, 3; 3; 1, 3;
3;3,1;1,2;3;1;4, 3,1, 7,4, 3, 4, 2;
3;2;3;3;1;4;3,1,4,5; 3; 4, 2; 4, 5
3;6;4,1;3;2;4, 1, 3;1,0; 0; 4, 6, 4,
7;4;1; 3.

[TocTpouTh BapualMOHHBIN M CTAaTUCTUYECKHUNA Psijl, N300pa3uTh MOJUIOH YacToT,
OIpENIeJINTh KpaHue 3JIEMEHTBI, pPa3Max BbIOOPKHU, MEMaHy BbIOOPKH, HUKHUM U BEpXHUH
KBapTHJIM, HAWTH W TOCTPOUTH BBIOOPOYHYIO (YHKLHMIO pacrpenesieHus. Brrauciautb
OCHOBHBIC BBIOOPOYHBIC OLIEHKU: BBIOOPOYHOE Cpe/Hee, BHIOOPOUHBI HadadbHBIA U
HEHTPAJIIbHBIA MOMEHTHI 2-TO TOPSJIKa, BEIOOPOYHYIO TUCIEPCHIO, a TAaKXKe BBIOOPOYHOE
CPEIHEKBAPATUYECKOE OTKIOHEHUE.

1. OnennBanue renepaibHBIX YHCIOBLIX XAPAKTEPUCTHK ¢ IIOMOLILIO

I'PYHNIIHPOBAHHOI'O CTATUCTHYECCKOI'0 psijaa.

1. U3mepena makcumanbHas EMKOCTh 20 IOJCTPOCUYHBIX KOHJCHCATOPOB, U
pe3yJIbTaThl U3MepeHui (B nukodapaaax) NpuUBEACHbI B TAOJIHIIE:

Howmep konmencaropa 1 2 3 4 5 6 7 8 9 10
Emxocts, nk® 440 (4,31 (4,40 |4,40 (4,65 |4,56 (4,71 |4,54 |4,36 |4,56
Homep konaencaropa 11 12 13 14 15 16 17 18 19 20
Emxocth, nk® 4,31 |4,42 (4,60 |4,35 (4,50 |4,40 |4,43 (4,48 |4,42 (4,45

psan ¥ M300pa3uTh €ro B BHJE
XapakTEPUCTUKH €  IOMOIIBIO

[TocTpouTs rpynIUpOBaHHBIM CTATUCTUYECKUMU
ructorpaMmbl.  OLEHUTh  TEHEPAIbHBIE  YHCIOBBIC
rPYNIUPOBAHHOIO CTATUCTUYECKOTO PAAA.

OT1yeTHOCTH 32 3aHATHE
Pe3ynbpTatel paboThl OMKHBI OBITH OTpPa’k€Hbl B paboueld TeTpagu U 3alUIIECHbI
YCTHO KaXIbIM CTyJEHTOM. [IpM MOATOTOBKE K 3alIUTe OCHOBHOE BHHMMAHHE YJEIINUTH
MOHUMAaHUIO (PU3MYECKOr0 CMBICIA KaXAO0ro MYHKTa 3aJaHUsl U OOOCHOBAHMIO IMOJIYYEHHBIX
pE3yJIbTATOB.

3akioueHue
[IpoBomutcst cobecemoBanue 1O pe3yiabTaTaM padOTBHl € KaXIbIM CTYJIECHTOM.
CryneHTaM, yCHENIHO 3aBEpPIIMBIIMM pPACUET BCEX MPAKTUYECKUX 3aJaHUN BBICTABISIETCS
OLICHKA.

3ansaTue 10. Toueunoe ONCHUBAHUE YUCJTOBLIX XaPDAKTCPUCTUK MTIAPDAMETPOB
pacnpeiaeacHnus FeHeQaﬂbHOifl COBOKVIIHOCTH

Y4eOHble BONPOCHI 3AHATHSA:
1. Pacuer TOYCYHBIX OIICHOK reHepaJbHOU CpeHen
2. Pacyer TOYEUHBIX OLIEHOK TeHepalbHON AUCIEPCUM FeHePaTbHONCOBOKYITHOCTH

COIEPKAHUE 3AHATUA

BerynurenbHas 4acThb
Ha cerogusmnem npakruueckoM 3aHATUU Bam nipeiaraercst BHITOIHUTD
MPAKTUYECKHUE 3a/IaHUS, CBSI3AHHBIE C ONPEICTICHUEM TOUEUHBIX OLIEHOK YMCIOBBIX

11



XapaKTePUCTHK T€HEePaIbHOI COBOKYITHOCTH.

[IpoBepka TOTOBHOCTH CTYACHTOB K 3aHSATHIO:
Uro Takoe reHepalibHasi COBOKYITHOCTh, BEIOOPKA, BEIOOD?
Chopmynupyiite onpeseneHue NpocToro cirydaifHoro BpIOOpa.
Kakwue BubI peanbHbIX BEIOOPOB BHI 3HaeTE?
Kaxkas Be100OpKa Ha3bIBaCTCS pPEIPE3CHTATUBHOM, OTHOPOIHOM ?
UYro Takoe BapyallMOHHBIN, CTATUCTUYECKUM psa?
Jaiite ompexneneHue KpaWHUX OJIIEMEHTOB BapHAIMOHHOTO psia, pa3Maxa, MEJHUaHBbI,
KBapTHJICH.
YTO Takoe MOJIUIOH 4acToT?
JlaiiTe onpeeneHrne BBIOOPOYHOM QYyHKIIMH pacIpeeICHHS.
9. Yro Takoe oreHKa reHepaIbHOM YUCIIOBON XapaKTEPUCTUKH ?

ocoukrwhE

o ~

Pacuer TOYeUYHBIX OLIEHOK I'eHEePAJIbLHOM CpeIHei.
1. U3 renepanapbHON COBOKYITHOCTH M3BJIeUeHA BRIOOpKA 00bema N=50:
AIIEMEHTBI Xj 2 ) 7 10

yacToTa Nj 16 12 8 14

HaiiTn HECMEIIEHHYIO OLIEHKY I'€HEepaIbHOW CpeaHel. SIBisercsa mu meauana
HeCMeLIEHHOM oLeHkoi? [louemy?

2. U3 reHepaibHO# COBOKYITHOCTH M3BJICU€HA BRIOOpKA 00beMa n=60:
DJIEMEHTBI X 1 3 6 26

4acToTa nj 8 40 10 2

Haiitn HECMEILIEHHYIO OLIEHKY F€HEPAIBHOM CpeHen. SBsercs nunoirycymma
MHTEPKBapTUIbHONW HIMPOTHI HECMELICHHON OLIEHKOM?

3. Haiitu BBIOOpOYHOE cpesiHee 10 JaHHOMY pachpeeneHuo Beioopkrnoobema n=10,
BOCIIOJIb30BaBIIMCh IEPEX0/I0M K YCIIOBHBIM BapHAHTaM:
DIIEMEHTBI Xj 1250 1270 1280

4acToTa Nj 2 5 3

4. Haiitn BBIOOPOYHOE CpellHee 10 TAHHOMY pacIipeelieHIIo BRIOOpKHoObeMa N=20,
BOCIIOJIb30BaBUIMCh IEPEX0I0M K YCIOBHBIM BapHAHTAM:
DIIEMEHTBI Xj 2560 2600 2620 2650 2700

4acToTa nj 2 3 10 4 1

5. Nmeetcs cmydaitnas Beibopka (X1 ,... X5) o0bemMa =5 U3 reHepabHON
COBOKYITHOCTH X, paclpe/ielIeHHas M0 MOoKa3aTeIbHOMY 3aKOHY:
e X, x 10
p(X) O O
DO, X 0.
B kauecTBe TOYEUHOI OIEHKH MAaTEeMAaTUYECKOTO OXKHUIAHUS B3STO CpellHEee
apudmeTryeckoe KpallHUX YICHOBBAPUAIMOHHOTO psia. SBiseTcs Ju OleHKa
CMEIIEHHOM?

2. Pacuer TOYEYHBIX OLEHOK TeHEPAJBHOH JUCHEPCUH
reHepajibHOM COBOKYITHOCTH.

1. Tlo BeIGopke oObema N=41 HaiizeHa cMelleHHas OLEHKA pPaBHas 3 TeHepalIbHON
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nucnepcu. HaliTh HECMENIEHHYIO OIIEHKY TUCTIEPCUU T€HEPATIbHON COBOKYITHOCTH.

2. B wurore mnATM M3MEpPEHMIl [IMHBI CTEpKHS OXHUM npubopom  (6e3
CHCTEMaTHYEeCKHX OLIMOOK) MOJIy4eHBI CIeAyIole pe3yiabTatel (B MMm): 92; 94; 103; 105;
106. Haiitu: a) BEIOOPOUYHYIO TMHY CTEPIKHS; O) BBIOOPOYHYIO M UCIIPABICHHYIO AUCTICPCHH
omuOoK mpubdopa.

3. Haiiti BBIGOPOUHYIO JUCIIEPCUIO 110 JAHHOMY paclpesielleHHI0 BHIOOPKH 00beMa
n=10:

AJIEMEHTBI Xj 186 192 194
4acToTa nj |2 5 3

4, Haiitu BBIGOPOYHYIO JHMCIIEPCHIO MO JAHHOMY DPACIpPENETIEHUIO BBIOOPKH
oobema N=10, BOCHOJIb30BABILUCH IEPEXOIOM K YCIOBHBIM BapUaHTaM:
3JIEMEHTBHI X 0,01 0,04 0,08

4acToTa nj |5 3 2

5. HaiiTu BHEIGOPOYHYIO JMCIIEPCHUIO 110 JAHHOMY PACIIPEIEICHHIO BHIOOPKH
o6bema N=50, BOCMOJIb30BABIIKCH TIEPEXOAOM K YCIOBHBIM BapUaHTaM:
DJIEMEHTHI Xj 18,4 18,9 19,3 19,6

JacToTa nj 5 10 20 15

6. HaiiTu ucHpaBIeHHYIO BBIOOPOYHYIO IMCIEPCHIO IO JAHHOMY
pacrpeiesieHd0 BeIOOpKH 00bema n=10, BOCIOJIB30BABIINCH MEPEXOIOM K
YCIIOBHBIM BapHaHTaM:

SJIEMEHTEI Xj 23,5 26,1 28,2 30,4
4acToTa ni |2 3 4 1

OTuyeTHOCTD 32 3aHATHE

PesynbTaTsl pabOTHI JOKHBI OBITH OTPa’KEHBI B paboueil TeTpaau U 3allUuICHbI
YCTHO KaXIbIM CTyJAeHTOM. IIpy moAroToBke K 3amuTe OCHOBHOE BHUMAHUE YIEIHUTh
IIOHUMAHUO (1)I/ISI/I‘~IGCKOFO CMBICJIa KaXa0Tro HYHKTa 3aJaHusI " O6OCHOBaHI/IIO
MIOJIYYE€HHBIX PEe3yJbTaTOB.

3akirouenue

[TpoBoauTcs cobecenoBaHue MO pe3yibTaTaM pabOThl ¢ KaXKIBIM CTYIACHTOM.
CTy,I[GHTﬂM, YCHCIHHO SaBepHII/IBHII/IM pvaeT BCEX HpaKTI/I‘IeCKI/IX SaﬂaHHﬁ,
BBICTABJISICTCS OIICHKA.

3ansaTue 10. HOJI!‘ICHI/IC OLCHOK NAPAMETPOB I'€HEPAJILHOTOPACIIPEACTCHUA METOMAMMU
MOMEHTOB M MAKCUMAJILHOI'O HQ&BQOI[OQOﬁI/IH

Y4eOHble BONPOCHI 3aHATHS:

1. Tonyuenne omeHOK MapamMeTPOB TE€HEPATHLHOTO PACTIPENETEHHS METOIOM
MOMEHTOB

2. Toyvenne OIEHOK MAPAMETPOB TE€HEPAIBHOTO PACTIPENEIEHUS METOIOM
MaKCHUMAaJIbHOT'O MPaBI0No 100U
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COJAEPKAHUE 3AHATUA

BerynurenbHas 4acTh
Ha CCTOAHAIIHEM MPAKTUYCCKOM 3aHATHUU Bam npeajaracrCsa BBIIIOJIHUTH
MPaKTUYECKHE 3aJaHUsI, CBSI3aHHBIE C OMNPEICICHHEM TOYEYHBIX OLIEHOK YHCIOBBIX
XapaKTEPUCTUK FeHEPATIbHON COBOKYITHOCTH.

[IpoBepka rOTOBHOCTH CTYJICHTOB K 3aHSITHIO:
Uro Takoe reHepalibHas COBOKYITHOCTb, BHIOOPKaA, BHIOOD?
CdhopmynupyiiTe onpeseneHre mpocToro CIydailHOro BeIOOpA.
Kakue BuabI peaibHbIX BEIOOPOB BbI 3HaeTe?
Kakas BbIOOpKa Ha3bIBaeTCs pENpPe3eHTaTUBHOM, OTHOPOIHOM?
Uto Takoe BapUAILIMOHHBIN, CTATUCTUYECKUI P’
[aiite omnpeneneHHE KpallHUX OJJIEMEHTOB BAapUALIMOHHOTO psAla, pa3maxa,
MeMaHbl, KBapTUJICH.
UTo Takoe MoJIMroH 4acToT?
Haiite onpeneneHue BHIOOPOYHON HYHKITUH pacpeiesieHusl.
UYro Takoe olleHKa reHepaibHON YMCIOBON XapaKTEPUCTUKU?
10. Kakass omeHKka Ha3bIBa€TCA COCTOSATEIbHOM, HECMEIIEHHOW, pOOacTHOM,
3P PEKTUBHOM.

ok wdE

© oo~

1. Moayuenue oUEHOK NMAapaMeTPOB IeéHEPAJLHOr0 pacnpeaeeHust
MEeTO/IOM MOMEHTOB.

1. Cnyuaiinas Benuuuna X umeer pacnpenesnenue Ilyaccona.

P{X Ok} O kk k10,1..
—¢€
O
0
k!
rae [J — HeusBecTHbIM mnapamerp. B pesynbTare He3aBUCUMBIX HaOIOAEHUN

noyyeHa ciy4aiiHas BblOOpka Xi,...X p. HallTh MeTogoM MOMEHTOB TOYEUHYIO

ouenky /{Xp ) mapamerpa [] 1 yOeaUThCs, YTO Ta OLIEHKA ABJISAETCSA HECMENIEHHOM
U COCTOSATEILHOMU.
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2. TlycTs naHa ciydaiinas BEIOOpka X1 ,..X ©OOBeMa N W3 TIeHepalbHOM
n ]
COBOKYIMHOCTH X , UMEIOIIIECH paBHOMEPHBIH 3aKOH pacipe/ieCHuUs

Ut XxoG@b)

pE—

p(x) [J Db a
50, x 0 (a,b)
C HCU3BCCTHBIMHU IIapaMETpaMun au b . Haiitn METOAOM MOMCHTOB TOYCYHBIC OICHKU OSTUX
rmapaMeTpoB.
2. IlosryyeHue OLEHOK MapaMeTPOB IeHEPaJbHOI0 pacipenejeHUust MeTOI0M
MAKCUMAJIBHOI'O I[paB}I()lIO}IOﬁI/IH.

1. TIlycre nama ciyuaiinas BeiGopka Xi,..X n 00beMa N M3 reHepaabHON COBOKYIHOCTH X

pacnpeeNeHHol 0 OMHOMUAILHOMY 3aKOHY
P(ocCioi@oo)<i, jook

k k
C HEHM3BECTHBIM IapaMeTpoM [ (BEpOSATHOCTBHIO IMOSBICHUS COOBITHS B OJHOM HCIIBITAHUU).
MeTo10M MakCUMaJIbHOTO MPABONIOA00MS HAMTH TOYEUHYIO OLIEHKYyIapameTpa [ .

2. MeToI0oM MaKCHUMAlIbHOIO IPaBAONOA00Hs MO ciydaiiHoii BeiGOpke Xi,..Xp
HallTH OLIEHKY mapameTrpa | B pacmpeneneHus Ilapero

OT14yeTHOCTD 32 3aHATHE
PesynbpTaTsl paboThl TOIKHBI OBITH OTPa’KE€HBI B pabouell TETpaau U 3alUIIEHbl YCTHO
KOKIbIM CcTyAeHTOM. [Ipu MmOAroToBKe K 3allMTe OCHOBHOE BHUMAaHHE YJIEIUTh NMOHUMAaHUIO
(1)H31/I‘-I€CKOFO CMBICJIAa KaXXKI0T0 HYHKTa 3alaHUus I/IO6OCHOBaHI/IIO HOJ'Iy‘-ICHHBIX pe3y.]'H)TaTOB.

3akaouyeHue

HpOBOI[I/ITCH CO6€C6I[OB8.HI/IG o pe3ylibTaTaM pa6OTLI C KaXIbIM CTYIACHTOM. CTy,HeHTaM,
YCIICIIHO 3aBCPUIMBIINM PACUCT BCEX MPAKTHICCKUX 3a)1aH1/1171 BBICTABJIACTCA OLICHKA.
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3anarue 11. I/IHTeQBaJIbHOC OLICHUBAHNE YUCTOBBIXXADAKTEPUCTHK

Y4eOHbIe BONIPOCHI 3aHATHS:

1. IlocTpoeHue 1OBEepUTENHHOIO HHTEPBAJIA ISl BHIOOPOYHOM CpeHe HOpMaTbHON
TEHEPAIbHON COBOKYITHOCTH

2. OreHKa JOBEPUTEIBHOTO HHTEPBAIA ISl MATEMAaTUYECKOTO OXKHIaHUS

COAEPKAHUE 3AHATUA

BerynurenbHas yacth

Ha cerogusanineM npakTU4eCKOM 3aHATHM BaM npeuiaraeTcst BHIIOJHUT MPAKTUYECKHUE
3a/1aHM, CBA3aHHBIE C OIIPEIEICHUEM TOYEUHBIX OLICHOK YHCIOBBIXXAPAKTEPUCTUK ITE€HEPAILHON
COBOKYITHOCTH.

[IpoBepka rOTOBHOCTH CTYJIEHTOB K 3aHATHIO:

1. Jaiite onpezaesieHUe JOBEPUTEIBLHOIO HHTEPBAA.

2. Yrto Takoe TOYHOCTh U HaJIEKHOCTh OLEHKU?

3. Kak ompenensieTcst TOUHOCTh M HaJIS)KHOCTh OLICHKH BEPOSITHOCTH COOBITHUS 110
OTHOCHUTEJIbHOM yacTtoTre?

4. TloctpoiiTe AOBEpUTEITBHBIN WHTEPBAI IJI MATEMAaTHUYECKOTO OXKHIaHHIM
HOPMAaJIbHOW T'€HEPATIbHON COBOKYITHOCTH

5. Tlocrpoiite 1OBEpUTENBHBIM UHTEPBAT JJII MATEMATHYECKOTO OKUIaHUS MITI000
reHepaTbHONW COBOKYITHOCTHU MPH OOJBIIIOM 00BEME BHIOOPKHU.

6. Haiimure kBanTrian pacupezaencuus Ctoiogenta (mo tadmuie I1) mopsaka

0.9u 0.99 ¢ 10 crenensiMu cBOOOIBI.

1. [MocTpoeHue T0BePUTEIHLHOT0 HHTEPBAJIA IJIsI BLIOOPOUYHOIicpeHeii HOpMAJIbHOIM
reHepajbHOH COBOKYITHOCTH.

1.Mlpu nomomu BOABTMETPA, TOYHOCTH KOTOPOTO XapaKTEPU3YETCS  CPEIHHM
KBaJpaTHUHbIM oTKI0OHeHHeM 0,2B, nposeneno 10 usmepenuii HanpspkeHUs: 60pTOBOM OaTapew.
Haiitu noBepuTenbHBI MHTEpBal Ui HCTUHHOTO 3HaueHus Oartapeu ¢ ko3dduuuenrom [
=0,95, ecnu cpenHee apudmerndeckoe pe3yiabTaToB HabmoaeHui X =50,2B. KonTponupyemslii
NPU3HAK MIMEET HOPMAIBHOE PACIpe/ICTICHUE.

2. VI3 60onbIIol MapTHH SIEKTPOoJIaMIl ObIIIO 0TOOPaHO ciydaitHeIM 00pa3zoM400 miT. as
OIpeeIeHus cpenHen MIPOJOJIKUTEIBHOCTH TOpEHMUS. Bri6opounas cpenHss
IPOJODKUTEILHOCTh TOPEHHUS JIaMIl oka3aiach paBHoW 1220 uac. Haiitu ¢ xoagdunueHTom
nosepust 6=0,997 noBepuTeNbHBI HHTEpBaN i CpeAHEH NPOJOLKUTENIBHOCTH TOpPEHUS
AJIEKTPOJIaMIIBI 10 BCEW MAapTHH, €CIIU Cpe/lHee KBaIpaTUUHOE OTKJIOHEHUE MTPOJOJIKUTEIbHOCTH
ropeHus pasHo 35 4.

2. OueHKa 10BEepUTEILHOT0 HHTEPBAJIA JJISIMATEMATHYECKOT0 0/KHIAHUS.
1. B pe3ynbraTe myckoB 10 pakeT mosrydeHsl (B yCIOBHBIX €IMHUIIAX) 3HAYEHHUSI OOKOBBIX

OTKJIOHEHHUH TOYEK MOMaIaHusl OT TOYEK NpUIleTrBaHus (CM.Ta0I.
HomeppakeTbl 1 2 3 4 5 6 7 8 9 |10

OTki0HeHHE 1,0 2,0 10 | -01 | -05 | 50 | -1,0 | 3,0 055 (1,0

[Tonaras, 4yro ciydaiiHas BenuuuHa X (ciay4aiiHoe 60KOBOE OTKIOHEHHE TOUYEK MOMaJaHus OT
TOYEK MpPUIENMBAaHUsA) HMMEEeT HOpMallbHOEe pacnpenenenue. [locTpouTh n0BepUTETbHBIN
MHTEpBal M1 €€ MaTeMaTU4eCKOro OKHUJIaHHUsS C

koadurerTom gosepus 0,99.
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OT4yeTHOCTH 32 3aHATHE
PesynbraThl paboThl JOKHBI OBITH OTPaXKEeHbI B paboueil TeTpaau 1 3aluIleHbl
YCTHO KaXKJbIM CTYJICHTOM. [IpH MOJAroToBKE K 3alITe OCHOBHOE BHHMAaHHE YJCIHUThH
MOHMMAHHUIO (U3NYECKOTO CMBICJIA KAKIAOr0 IyHKTa 3aJaHUus ¥ OOOCHOBAaHUIO
MOJY4YEHHBIX Pe3yJIbTaTOB.

3akiro4eHue
[IpoBoauTcs cobecenoBaHue MO pe3yibTaTaM palbOThl ¢ KaXKIbIM CTYICHTOM.
CryneHTaM, yCHENIIHO 3aBEPIIMBIIMM pacuyeT BCEX MPAKTUYECKUX 3aJaHUM,
BBICTABJIECTCS OLICHKA.
IIpunoxenne. Tadauupl KBaHTHIIEH
Tab6auna 1. Ksanruim Up HOPMAJILHOTO pacipenaeeHust N(0,1)

p 0,90 0,95 0,975 0,99 0,995 0,999 0,9995
ur 1,282 1,645 1,960 2,326 2,576 3,090 3,291

17




Ta6auna 2. KBantuian tp (k)

pacnpenesenusi Ctoionenta T (K), k- umncio

p 0,750 0,900 0,950 0,975 0,990 0,995 0,999

n
1 1.000 3.078 6.314 12.706 31.821 63.657 318
2 0.816 1.886 2.920 4.303 6.965 9.925 22.3
3 0.765 1.638 2.353 3.182 4.541 5.841 10.2
4 0.741 1.533 2.132 2.776 3.747 4.604 7.173
5 0.727 1.476 2.015 2.571 3.365 4.032 5.893
6 0.718 1.440 1.943 2.447 3.143 3.707 5.208
7 0.711 1.415 1.895 2.365 2.998 3.499 4.785
8 0.706 1.397 1.860 2.306 2.896 3.355 4.501
9 0.703 1.383 1.833 2.262 2.821 3.250 4.297
10 0.700 1.372 1.812 2.228 2.764 3.169 4.144
11 0.697 1.363 1.796 2.201 2.718 3.106 4.025
12 0.695 1.356 1.782 2.179 2.681 3.055 3.930
13 0.694 1.350 1.771 2.160 2.650 3.012 3.852
14 0.692 1.345 1.761 2.145 2.624 2.977 3.787
15 0.691 1.341 1.753 2.131 2.602 2.947 3.733
16 0.690 1.337 1.746 2.120 2.583 2.921 3.686
17 0.689 1.333 1.740 2.110 2.567 2.898 3.646
18 0.688 1.330 1.734 2.101 2.552 2.878 3.610
19 0.688 1.328 1.729 2.093 2.539 2.861 3.579
20 0.687 1.325 1.725 2.086 2.528 2.845 3.552
21 0.686 1.323 1.721 2.080 2.518 2.831 3.527
22 0.686 1.321 1.717 2.074 2.508 2.819 3.505
23 0.685 1.319 1.714 2.069 2.500 2.807 3.485
24 0.685 1.318 1.711 2.064 2.492 2.797 3.467
25 0.684 1.316 1.708 2.060 2.485 2.787 3.450
26 0.684 1.315 1.706 2.056 2479 2.779 3.435
27 0.684 1.314 1.703 2.052 2.473 2.771 3.421
28 0.683 1.313 1.701 2.048 2.467 2.763 3.408
29 0.683 1.311 1.699 2.045 2.462 2.756 3.396
30 0.683 1.310 1.697 2.042 2.457 2.750 3.385
40 0.681 1.303 1.684 2.021 2423 2.704 3.307
60 0.679 1.296 1.671 2.000 2.390 2.660 3.232
120 0.677 1.289 1.658 1.980 2.358 2.617 3.160
0.674 1.282 1.645 1.960 2.326 2.576 3.090
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