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IIpakTU4eckoe 3anatue 1
DJeMEHTEI TCOPHU MHOXKCCTB

VuebOHsle BOIIPOCHI 3aHATHA:

1. OcHOBHBIE OlIEepaluy HaJl MHOKECTBAMU U COOBITUAMU
2. AkcuoMaTHKa TEOPUH BEPOSITHOCTEN
COJEPXAHMUE 3AHATHUA
BcerynurensHas yacth
Ha cerognsiHeM NpakTHYECKOM 3aHATHHA Bam mpenaraercst BHIIOJHUTD IPAKTUYECKUE
3aJ]aHMsl, CBSI3aHHBIC C BHIMIOJIHEHUEM OCHOBHBIX OTEpaIfii HaJl MHOKECTBAMH U COOBITUSIMH.

[TpoBepka rOTOBHOCTH CTYAECHTOB K 3aHSTHUIO

1. 3anucats OcHOBHBIE (HOPMYJITBI KOMOMHATOPUKH.
2. JIaThb KJ1aCCUYECKOE ONpeIeIeHUE BEPOSITHOCTH.
3. OcHOBHBIE CBOWMCTBA BEPOSITHOCTH.

4. CyMmMa, Ipou3BeJIeHUE, Pa3HOCTh COOBITHIA.

1. OcHOBHBIE OTIepaIy HaJl MHOYKECTBAMH M COOBITHUSIMU

1. U300pa3utk rpaduuecku MHOXKecTBO AB.
2. N306pa3uth rpaduueckn MHOKECTBO A(A+B).

3. CynHo UMeeT OJHO PYJIEBOE YCTPOUCTBO, YEThIpE KOTJa U JiBe TypOuHbl. CoObiTHE A
O3HauyaeT UCIPAaBHOCTb PYJEBOro ycrpoiictea, Bj (j = 1, 2, 3, 4) — ucnpaBHOCTS j-ro KoTia, a Ck
(k =1, 2) — ucnpaBrocth k-o#i Typounsl. CobbiTHe F — cynHO ympaBisieMoe — HMEET MECTO B
TOM Clly4yae, KOIJla MCIPaBHbI PYyJIEBOE€ YCTPOMCTBO, XOTsI Obl OJMH KOTEN W XOTsA Obl OAHA
TypOuHa. Bripa3zuth coobiTus Fi uepes A, Bj u Ck.

4. YKaxuTe pUCYHOK Ha KOTOPOM 3aIlITpuxoBaHo coobiTue D+E:

5. lyete A, B, C — Tpu npou3BOJIbHO BBIOpaHHBIX coObITHUs. HaliTu BbIpaskeHus i
COOBITHI, COCTOSIIIIUX B TOM, uTO U3 A, B, C:

a) MPOMU30IILIO TOJILKO COOBITHE A

0) mpousonuio A u B, Ho C He mpou3onuio;

B) BCE TPHU COOBITHS TPOU3OIILIN;

T') IPOU30IILIO XOTS ObI OHO U3 ATUX COOBITU;

) IPOU30IILIO XOTs ObI 1Ba COOBITHS;

€) MPOU30ILIO0 OHO U TOIBKO OHO U3 ITHX COOBITHA;

K) IPOMU30IIUIH J1BA U TOJIBKO J1Ba COOBITHS;

3) HE POU3OIILIO HU OJTHO U3 3TUX COOBITH;

1) MPOU301LIO0 He OoJiee ABYX COOBITUH.

2. AKCMOMaTHKa TEOPUH BEPOSITHOCTEN
1. B ropozne n cBerogopoB. Kaxplii MOXKET HAXOAUTHCA B OJHOM U3 TPEX COCTOSHMIA:
rOpeTh KPacCHBIM, XKEITHIM WM 3€leHbIM cBeTOM. CKOJIBKMMHU CITOCOOaMU MOKHO 3a)Keub BCE
cBeTohopsI?

2. B knacce m3y4aroT AecATb NPEAMETOB. BO BTOPHUK IATH ypOKOB, MPUYEM YPOKH



pa3Hbie. CKOJBKUMHU CITIOCOOaMH MOKHO COCTaBUTh paclycaHue Ha BTOPHUK?

3. B pacnopspkeHuM CUTHAJBIIMKA €CTh YeTbIpe pa3iauuHbiX (Quara. Ha dumarmroke
NOJHUMAETCSl CHUTHAJl, COCTOSIIMKA HE MeHee ueM u3 ABYX ¢uiaroB. CKOJIBKO pPa3IUYHBIX
CUTHAJIOB MOXXHO MOJHATH Ha (IarmToKe, eciiu NopsSAoK (paroB B CUTHAJIE YUYUTHIBAETCS ?

4. CtyneHTy HE0OXOIUMO cIaTh TP (pa3IUYHBIX) JK3aMEHA B TEUCHUE IIeCTU JTHEH. B
JIeHb pas3pelaeTcss ciaBaTh He Oosiee OAHOro sk3amMeHa. CKOJbKUMHU CIIOCOOAMU MOXKHO
OpraHu30BaTh clauy IK3aMEHOB?

5. AGoHeHT 3a0bL1 MmocieHIo Udpy TeneGoHHOro HoMEpa U BBIHYKICH
HabupaTh e€ Hayaady. HailTu BEepOATHOCTH TOTO, YTO eMy MPUIETCS 3BOHHTH HE 00Jice YeM M0
TpéM HOMepaM. Kakum 00pa3oM H3MEHHTCS BEPOSTHOCTH, €CIIH a0OHEHT IMOMHUT, MOCIICTHSS
nudpa Homepa — uéTHasn?

6. B ypue naxonsarcs 10 6enbix, 15 yepHbix, 20 kpacHbIX 1mapoB. 13 ypHbI
Haynauy o6epyres 9 mapos. Haiitu:

a) CKOJIbKUMH Pa3IMYHbIMU CIIOCOOAMH MOKHO BBIHYTH 9 11apoB?

0) CKOJIBKMMHU Pa3InYHbIMU CIIOCOOAMHU MOYHO B35ITh 9 IIapOB, CPEIH KOTOPHIX 6 Oesbix
U 3 yepHbIX?

B) CKOJIBKUMHM Pa3IMYHBIMH CIIOCOOAMHU MOXHO B34Th 9 11apoB, Cpeiu KOTOPBIX 2 OeNbIX,
3 yepHBIX U 4 KpacHbIX mmapa?

OT4YeTHOCTD 3a 3aHATHE

Pe3ynbraTsl paboThl JODKHBI OBITH OTpa)keHbl B paboueil TeTpaau M 3allUIIEeHbl YCTHO
KaX/bIM cTyneHTOM. IIpu moaroroBke K 3alluTe OCHOBHOE BHUMAHHE YJEIUTh IMOHUMAHUIO
(U3UYECKOr0 CMBICIIA KayKJI0TO IMyHKTA 3aJaHusl U 000CHOBAHMIO MOJTYUYEHHBIX PE3YJIbTATOB.

3akiroueHue

[IpoBoauTcs cobeceoBanue 10 pe3yibTrataM padoThl C KaXIbIM CTy1eHTOM. CTyJeHTaM,
YCIIELIHO 3aBEPUIMBILIUM pacyeT BCEX MPAKTUUECKUX 3aJJaHUN BBICTABIIAETCS OLICHKA.

IIpakTyeckoe 3aHATHE 2
BepOHTHOCTHHe MMPpOCTPAHCTBA

Y4eOHble BOIIPOCHI 3aHATHSL:

1. BeposTHOCTHOE MPOCTPAHCTBO C TEOMETPHUECKMM THIIOM BEPOSTHOCTH
2. YcioBHas BEPOATHOCTD

COJEPXAHUE 3AHATUA
BerynurensHas yacTh
Ha cerognsimaeM mpakTU4ecKkoM 3aHATHH BaMm mpenaraercsi BBIIIOJIHUTH NMPAKTHYECKUE
3a/1aHMs, CBSI3aHHBIC C BBIIIOJIHEHUEM OCHOBHBIX OINEPALMI B BEPOATHOCTHBIX IPOCTPAHCTBAX C
reOMETPUUYECKUM TUIIOM BEPOSITHOCTH.

[TpoBepka TOTOBHOCTH CTYJICHTOB K 3aHSATHIO
1. Jlate onpenenenne anreGpbl COOBITHIA.
2. JlaTb onpeseneHue G-anreopsl.
3. JlaTb onpenenenue 6opeIeBCKoOi anreopsl.
4. Jlate onpeseneHue BEPOATHOCTH HA H3MEPHMOM ITPOCTPAHCTBE.



5. Jlath onpenesnenre BEpOATHOCTHOTO MPOCTPAHCTBA.
6. CasoiicTBa BEPOATHOCTH.

1. BepOHTHOCTHOG IMPOCTPAHCTBO C TCOMETPUUCCKHUM TUIIOM BEPOATHOCTHU

1. 3agan paifoH MOMCKa MAPAIIIOTHCTA, MPEACTABISIONUN COO0M KBAAPAT CO CTOPOHOH .
B paiione moucka HaXOAUTCS 03€PO, MOBEPXHOCTH KOTOPOIO MOXHO MPUOJIMKEHHO CUUTATh
COBMAJAIOLIEH C IOBEPXHOCThIO Kpyra paamyca R = . Ilpenmosaras, 4ro mapamroTHMCT MOT
MPU3EMIINTBCA B JII0O0OI TOUKE paccMaTpUBaeMOro KBajpara, HalTH BEpOSTHOCTb TOTO, YTO
NapairoTUCT TPUBOIHUIICS HA TOBEPXHOCTH 03€pa.

2. Ha TtenedoHHON nMHMM, coeiuHsIomedl NyHKTHI A u B, paccrosHue Mexmy
KOTOPBIMH , TPOU301IEN 00pBIB IpoBoaa. OnpeneauTs BEpOSITHOCTh TOTO, 4TO Touka oopsiBa C
HaXOJUTCs OT IMyHKTa A Ha pacCTOSHUU, HE MEHee , Ipe/roaras, yTo nojoxenue oopsisa C Ha
Tesne()OHHOM TMHUK PAaBHOBO3MOXKHO JIFO00E.

3. B mo0Oble MOMEHTHI HHTepBaja BpeMeHH T paBHOBO3MOYXHBI IOCTYIUIEHUS B
IIPUEMHUK JIBYX HE3aBHCHMBIX CUTHAJIOB. CHrHanbl MCKaXKalOTCs, €CIM Pa3HOCTb MEXIy
MOMEHTAaMHU HMX MOCTYIUIEHUS! MeHblIe T. OnpenenuTb BEPOATHOCTh TOIO, YTO CUTHAJBI OyIyT
UCKa)KCHBI.

4. CrepxeHb IIMHON | JIOMArOT Ha TPU YacTH, NPHYEM TOYKHM DPas3jioMa BHIOUPAIOT
Hayjaady. Haiinure BepoSATHOCTH TOro, YTO M3 MOJYYMBIIMXCS YacT€l MOXHO COCTaBUTh
TPEYIroJbHUK.

5. Jla mpusATeNs yCIOBHJINCH BCTPETUTHCS B ONMPEEICHHOM MECTE MEXIy IBYMS H
Tpemsi yacamu AHsA. [Ipuineqmuii nepBbIM KAET Apyroro B TeyeHue 10 MHUHYT, MOCJIE 4ero
yxoauT. YeMy paBHa BEpOSITHOCTb BCTPEUM MPUATENIEH, €CIIN IPUXO/ KaKJI0T0 U3 HUX B TEUEHUE
YKa3aHHOT'O 4aca MOXKET MPOU30iTH B Tt000€ Bpemsi?

2. YcioBHas BEpOSTHOCTD

1. Ha 3amaTum NpUCYTCTBYET JBE TPYIIBI CTYAEHTOB. B oaHol rpymme 20 CTyneHTOB,
npuueM, 5 cpeAd HUX — OTJIMYHMKHU; BO BTOPOH rpymnme — 25 CTy/leHTOB, IpuyeM, 6 U3 HUX —
OoTAMYHUKH. Jn1s1 pemeHust npumepa ObLI BBI3BaH K JJOCKE OAWH OTJIMYHMK. HaliTu BeposTHOCTh
TOT0, YTO K JTOCKE BBI3BaH CTYACHT U3 NIEPBOU IPYIIIHI.

2. Tlyctb cobbiTne B — Bhimagenue 4 win 6 OYKOB Ha UIPATbHON KOCTH, COOBITHE A —
BBIIaJIeHUE YETHOIO YHCJIa OYKOB, cOObITHE A2 — BhIMajgeHue 3, 4 Wik 5 O4YKOB, cOObITHE A3 —
BBINAJIEHUE HEYETHOro 4yncia oukoB. HaliTu ycrnoBHbIE BeposTHOCTH coObITui A, A2 u A3 npu
ycIoBHH cOOBITHS B.

3. Ha cemu kaproukax HamucaHbl OykBbI, 00pasyromue cioso « COJIOBEW». Kaprouku
NEPEMENINBAIOT U U3 HUX HayraJ IOCJIE0BATEIbHO U3BJIEKAIOT U BBIKJIABIBAIOT CJIEBA HAIIPABO
TpH KapTouku. HaliTu BeposiTHOCTH TOTO, 4TO NOIy4yuTcs cioBo «BOJD» (cobbiTue A).

4, Kaxnas oykBa cimoBa «MATEMATHUKA» Hamucana Ha OTHEIBHOW KapTOUKeE.
Kaprouku TmarenbHO nepememniansl. [locienoBaTenbHO M3BIEKAIOT 4YeThIpe KapTouku. Haith
BEPOSTHOCTH COOBITUS A — MOIy4UTh clIoBO « TEMA»?



OTYeTHOCTH 3a 3aHATHE
PesynbraTsl paboThl TOJDKHBI OBITH OTpa)keHbI B paboueil TeTpaau M 3aIlUIIEeHBl YCTHO
KOKJbIM CcTyAeHTOM. IIpu MOAroTOBKE K 3allliTe OCHOBHOE BHUMAHHUE YJICIUTh MOHUMAHHIO
(1)I/I3I/I‘-IQCKOFO CMBICJIAa KaXXI0T0 HyHKTa 3aJaHUuA U O6OCHOBaHI/IIO HOJIy‘-IeHHBIX pe3y.]IBTaTOB.

3aKIroYeHne
[TpoBoauTcs codecenoBaHKe MO pe3ybTaTaM PabOThI C KaXKIbIM CTyIeHTOM. CTyJICHTaM,
YCHGLHHO 3aBepH_II/IBH_II/IM pacqu BCCX HpaKTI/I‘ICCKI/IX 3a[[aHHﬁ BBICTABJIACTCA OLICHKA.



IIpakTU4Yeckoe 3aHaTue 3
@opMyibl TOJIHOM BeposiTHOCTH, baiteca, bepHyinun

VuebOHsle BOIIPOCHI 3aHATHA:

1. ®opmyna nonnoit BepostHocTH. Dopmyna Baiieca
2. ®opmyna bepuymu

COHEPXAHUE 3AHATUA
BerynurensHas 4acTb
Ha cerognsmnemM npakTudeckoM 3aHATUM BaM mpejuiaraercs BBIIIOJHUTH IIPAKTUYECKUE
3aJlaHus, CBA3aHHBIE C MCIIOJb30BaHMEM (OopMyll MoJIHOW BeposTHOcTH, baiieca u dopmyibl
bepuymn.

HpOBepKa FOTOBHOCTHU CTYACHTOB K 3aHATHUIO

Kakum 00pa3oM BEIUHCISETCS BEPOSITHOCTh CyMMBI U IPOM3BEICHUS COOBITHIA.
[Tosicauth GpopMyITy MOTHOM BEPOSITHOCTH.

[Tosicauth popmyny baiieca.

[Mosicauts Gopmyy beprysu.

el N =

1. ®opmyna nonHoi BepositHocTu. Dopmyina baiteca

1. B tupe umeercs natb BUHTOBOK (Nel, No2, Ne3, Ne4, No5), BepoATHOCTHU MOTAgaHUs U3
KOTOPBIX JIJI JAHHOTO CTpeJiKa paBHbI cooTBeTcTBEeHHO 0,5; 0,6; 0,7; 0,8; 0,9.

a) Onpenenutsh BEpOSTHOCTH MOMNAJAaHUs B MUIIEHB MPU OJTHOM BBICTpPEJIC, €CIIU CTPEJIOK
OepeT 0JHy 13 BUHTOBOK Hay/auy.

6) Crpenok Oeper OJHY M3 BHHTOBOK Haynady, IMPOU3BOAUT BBICTPEN M IOMAJAEeT B
MuUlIeHb. HaliTh BEpOSTHOCTH TOTO, YTO CTPEJIOK CTPENSI U3 BUHTOBKH Ne3.

2. Ise u3 tpex (Nel, Ne2, Ne3) He3aBUCHMMO palOOTAIOUIMX JAMIT MpUOOpa OTKA3AJIH.
Haiitu BeposTHOCTH TOTO, 4TO OTKa3zaua jammna Nel, eciiu BeposTHOCTH oTKa3za jamn Nel, Ne2,
Ne3 cootBercTBenHO paBHbl: pl1=0,1; p2=0,2; p3=0,3.

3. Bpau nocne ocMoTpa 0OJBHOTO CUMTAET, YTO BO3MOXHO OJHO M3 JBYX 3a00JIeBaHUIH,
KOTOpBIE 3aindpoBaHbl HOMepaMu | U 2, MIpUYEM CTENEHb CBOECH YBEpEHHOCTH B OTHOIIEHUU
IIPABWJIBHOCTH JUarHo3a oH oneHusaet kak 0,4 u 0,6 cOoTBETCTBEHHO. [{11 yTOUHEHUs AMarHos3a
OOJIBHOTO HAIpPABIAIOT HAa aHAIW3, MCXOJ KOTOPOrOo JAeT IMOJO0XKHUTEIbHYK PpEaklUi IMpu
3a0oneBanun 1 — B 90% ciyuaeB u mnpu 3aboneBanuu 2 — B 20% cinyuyaeB. AHanu3 Jain
HOJIOKUTEIBHYIO peakiuio. Kak M3MEHNUTCS: MHEHUE Bpada I0CJIe IIPOBEIEHHOIO aHaIu3a?

4. DnexTponamIbl U3roTaBIMBAOTCA Ha TPEX 3aBonax. [lepsrlii 3aBog nmpoussoaut 30%
o01Iero KoJu4ecTBa 3JeKTpojiaMIl, BTOpol - 25%, a TpeTtuil - octaimbHyro 4acTb. [Ipomgykius
IEPBOTO 3aBOAA COACPKHUT 1% OpakoBaHHBIX 3JEKTposiamI, BToporo - 1,5%, tpetbero - 2%. B
MarasuH MOCTYyNaeT MpOoAyKIUs BceX TpEX 3aBosoB. KymieHHas B Mara3uHe Jlammna oKa3ajlach
OpakoBaHHOH. KakoBa BEpOSITHOCTh TOT'O, UTO OHA IPOM3BE/ICHA ITEPBBIM 3aBOJIOM?

5. JIBa U3 Tpéx He3aBUCHMMO pabOTAIOUIUX HJIEMEHTOB BBIUMCIUTEIBHOTO YCTPOHCTBA
oTKa3ayid. HalWTh BepOATHOCTH TOro, YTO OTKAa3add MEPBBIA W BTOPOW DJIEMEHTHI, €CIU



BEPOSTHOCTH OTKa3a MEPBOr0, BTOPOTO M TPETHETO IJIEMEHTOB COOTBETCTBEHHO paBHEI p = 0,2;
p2=04;p=0,3.

6. Ha Tpex nouepeit - FOmo, Mapuny u JleHy - B ceMbe BO3JI0KEHA
00s3aHHOCTh MBITh mocyny. Ilockomeky HOms crapmas, el npuxoguTcs
BBITOJHATE 40 % Bceit pabotel. Octanbhabie 60 % paboThl MPUXOIATCS MOPOBHY
Ha Mapuny u Jleny. BepositHocTH pa3buth 4TO-HUOYAL U3 MOCYHbI (B TEUCHHE
olHOro MbIThA) s FOnu, Mapunsl u Jlensl paBubl coorBeTcTBeHHO: 0,02; 0,03;
0,04. Pomurenu He 3HAIOT, KTO JCKYPWI BEYEPOM, HO OHU CIBIIIAIN 3BOH
pazouroit mocyabl. KakoBa BEpOSTHOCTH TOTO, 4YTO Tocydy Mbuia: a) FOms; 0)
Mapuna; B) Jlena?

2. ®opmyna beprymm

1. B cpennem 20% makeToB aKIMii Ha ayKIIMOHAX IIPOJAKOTCS O TIEPBOHAYAIBHO
3asBJICHHOM LieHe. HaliTu BepoATHOCTH TOTO YTO U3 9 MAaKeTOB aKIUH B PE3yJIbTaTE TOPTOB I10
IIEPBOHAYAIIBHO 3asIBJICHHOU LICHE:

1. He 6yayr npomansl 5 MakeToBs.

2. Byzer npoaaHo:

a) MeHee 2 MaKeTOB;

0) He OoJiee 2 TAKETOB;

B) XOTs ObI 2 makeTa;

I') HAUBEPOSITHEHIIIEE YUCIIO TAKETOB.

2. Tlo uenu npou3BOAAT 6 HE3aBUCUMBIX BBICTPEIOB. BepoaTHOCTE Monafanus npu
Kaxk70M BbicTpene paBHa 0,75. Haiitu:

a) BEPOSITHOCTh POBHO 5 TOMA/IaHuii;

0) BEpOSTHOCTH HE MEHEe S5 MOMaJaHu’;

B) BEPOATHOCTh MEHee 3 MomaaaHui.

3. B kopoOke nesxxut 200 KOHIEHCATOPOB, MPUYEM 2 U3 HUX HY>KHOW €MKOCTH.
CityyaifHpIM 00pa30M 13 KOpOOKM BEIHUMAIOT | KOHAEHCATOP U MOCIIE ONpPeIeNIeHUs
€r0 €eMKOCTH BO3BPAILIAIOT 00paTHO B KOPOOKY. BBIICHUTH CKOJIBKO pa3 HyKHO
OCYIIIECTBUTH YKa3aHHYIO OMEPAINIO, YTOOBI BEPOSITHOCTD BCTPETHTH XOTSI ObI OJTUH
KOHJIEHCATOP HY»KHOM eMKOCTH Oblia He MeHblIie 0,95.

4. YcTpoHCTBO COCTOUT U3 3 HE3aBUCHMO Pa0OTAIOIINX OCHOBHBIX 3JIEMEHTOB.
YCTpOHCTBO OTKA3BIBAET €CITU OTKAKET XOTS ObI OJMH JIEMEHT. BepoSTHOCTh 0TKa3a KaK0ro
aneMeHTa 3a Bpems t paBHa 0,1. HaiiTu BeposiTHOCTE 6€30TKa3HOM pabOThI yCTPOICTBA 32 BpeMs
t, ecnu:

a) paboTaloT TOJIHKO OCHOBHBIE DJIEMEHTHI;

0) BKJTIOUEH OJIMH PE3CPBHBIN AJIEMEHT;

B) BKJIIOUCHBI 2 PE3EPBHBIX DJIEMEHTA.

[Tpenmosaraercs, 4YTo pe3epBHBIC JICMEHTHI pa0OTAIOT B TOM XK€ PeKUME, 9TO U
OCHOBHBIE, BEPOSATHOCTh OTKAa3a KakJI0OTO pe3epBHOro nemMenTta pasHa 0,1 U ycTpoiicTBO
OTKa3bIBaeT MEHEE 3 DJIICMEHTOB.



5. BepossTHOCTh M3rOTOBJICHUSI HA ABTOMAaTUYECKOM CTAHKE CTAHJIaPTHOM JIETajau paBHA
0,8. HaiiTu BeposTHOCTH BO3MOKHOT'O YHCIIA TIOSBIICHUSI OpaKOBaHHBIX JeTalei cpenu 5
OTOOpaHHBIX.

OT4eTHOCTD 3a 3aHATHE
PesynbraTsl paboThl TOJDKHBI OBITH OTpa)keHbI B paboueil TeTpaau M 3aIUIIEeHBl YCTHO
KOKIBIM CTyAeHTOM. IIpu moaroroBke K 3alMTe OCHOBHOE BHHUMAaHUE YACIUTh NOHUMAaHWIO
(U3U4IeCKOro cMbICa KaKIAOT0 MMyHKTA 3a/1aHUs] 1 000CHOBAHUIO MTOJYYSHHBIX PE3yJIbTaTOB.

3akiIroueHue
[TpoBoauTcst cobecenoBanme Mo pe3yinbraraM padOThI C KaXKIbIM cTyAeHTOM. CTyIeHTaM,
YCIENTHO 3aBEPIIMBIINM PacyeT BCEX MPAKTUYCCKUX 3aJJaHUN BBICTABIISETCS OICHKA.



IIpakTyeckoe 3aHaTue 4
JIMCKpETHBIE CTy4YaiiHbIE BETUYUHBI

VY4eOHbIe BOIIPOCH 3aHATHSL:
1. 3axom pacnpeneneHus JMCKPETHOM CITy4aiHON BETUYMHEI
2. OyHKUMSA pacupeieeHus JUCKPETHOM CiIy4ailHOM BETHUMHBI

COLAEPXAHUE 3AHATUA
BcerynurensHas yacth
3aHATUU

Ha CCTOAHAIIHEM IIPaKTUYICCKOM
MPAKTUYCCKUC 3alaHuA, CBA3aHHBIC C ITUCKPCTHBIMU CJIy‘I&ﬁHBIMPI BCiIn4YnHaMU.

Bam mpennaraercs

[IpoBepka rOTOBHOCTH CTYJICHTOB K 3aHSTHIO

Ok wdE

3aJaHus.

JlaTp onpeneneHue Ciry4aiiHOW BEJIMYUHBI.

Kakas ciyuaiinas BelMuMHA HA3bIBACTCA TUCKPETHOM?
Kakas cnyuaiinas BelMunHa Ha3bIBACTCS HEMPEPHIBHON ?

BBIIIOJTHUTD

Uto Takoe 3aKOH pacrpeesieHue ciydaiHon BennuuHbl? CriocoObl 3a1aHusl.
UYro noHuMmaeTcs noj GyHKIMeH pacipeeneHus ciiydaiHoi BenuyuHbl? CriocoOsl

1. 3axoH pacnpezneneHusi AUCKPETHOMN cyyailHOW BETHMUUHBI

1. luckpeTrHas ciydaiiHas BeIM4MHA X 3a7jaHa 3aKOHOM PacIipe/ieIeHUs

a)
X[ 1[3]6 | 8
p |02/01] 0403
6)
X|2[4]5 |6
p |03/01]02]0,4
B)
X |10 15 20
p |0,1]07] 0,2

HOCTpOI/ITb MHOT'OYT'OJIbHUK PACTIPpCACIICHU.

2. YCTpOﬁCTBO COCTOHUT U3 TpéX HC3aBUCHUMO pa6OTaIOIJ_II/IX 9JICMCHTOB. BepOHTHOCTL
O0TKa3a KaxJ0ro 3JICMCHTAa B OJHOM OIIbITC paBHA O,l CoCTaBUTh 3aKOH pacipeaciacHus Yuciia
OTKa3aBIIUX 3JIEMCHTOB B OJJHOM OIIBITE.

3. B maptun 10 % HectanmapTHbIX netanedd. Haymauy oTOOpaHbI yeThipe [eTallu.
Hanucares GMHOMHANBHBIN 3aKOH pacIpeiesieHUs] AUCKPETHOM CllyyailHOM BeMWYMHBI X — YHcia
HECTaHJIApPTHBIX JeTalled Cpeau YeThIpEX OTOOpPAHHBIX W TOCTPOUTH MHOTOYTOJBHHK

pacnpeneseHusl.

4. Hanucate OMHOMHMANBHBIN 3aKOH pacrpeieseHus TUCKPETHON CIydaifHOH BETHYHHBI
X — yucna nosiBIeHUs «repda» npu ABYX OPOCAHUSIX MOHETHI.



5. Ilocne oTBeTa CTYACHTA Ha BOIPOCH 3K3aMEHALMOHHOTO OMJIETa 3K3aMEHATOp 3a1aéT
CTYJEHTY JOIIOJIHUTEIbHBIE BONPOCHL. lIpenonasarens npekpamaer 3a1aBaTh JONOJIHATEIbHbBIE
BOIIPOCHI, KaK TOJBKO CTYAECHT OOHApY’>KMBAET 3HAHUE 3aJJaHHOTO BoIlpoca. BeposdTHOCTh TOTO,
YTO CTYJIGHT OTBETHT Ha JIOOOW MOMOJHUTEIBHBIN 3aJaHHBIA Bompoc, paBHa 0,9. TpeOyercs
COCTaBUTb 3aKOH pacHpelneleHus AUCKPETHOM CIydalHOM BeIMYMHBI X — 4YHUCIA
JOTIOJIHUTEIBHBIX ~ BOIPOCOB,  KOTOpbIE  INPENOJaBaTeNb  3a4acT  CTYyNEHTy, HaWTH
HauBEPOSATHEHIIIEE YUCIIO 3aJaHHBIX CTYJIEHTY JIONOJIHUTEIbHBIX BOIIPOCOB.

6. M3 nByx opyauil moo4yep&aHo Bea€rcs cTpenbda Mo Leiau A0 MEepPBOro MoImaJaHus
OJIHUM U3 opyauil. BeposTHOCT nmonaaanus B LieIb NEPBbIM OopyaueM coctasisier 0,3, BTOpbIM —
0,7. Haumnaer ctpensOy mnepBoe opyawe. COCTaBUTh 3aKOH paclpeaesieHus ITUCKPETHON
CIIy4alHOHM BeMMYMHBI X U Y — YMCJIA U3PACXOJOBAHHBIX CHAPSI0B COOTBETCTBEHHO IEPBBIM U
BTOPBIM OPYJHUEM.

7. Yuebnuk wm3gan tupaxom 100000 sx3emruisipoB. BeposTHOCTH TOTO, 4TO y4eOHHK
cOpourtopoBan HempaBuwibHO, paBHa 0,0001. HaiiTu BEpOSTHOCTH TOTO, YTO THPAXK COACPKUT
POBHO TISITh OPAaKOBAHHBIX KHUT.

8. Marasun nomyumin 1000 OyTbUIOK MUHEpAIbHOW BOJBI. BeposTHOCTH TOTO, YTO IMpH
nepeBo3ke OyThlIKa okaxkeTcs: pa3doutoi pasHa 0,003. HaiiTu BepoATHOCTH TOTO, YTO Mara3uH
MOJTYYUT Pa3OUTHIX OYTHUIOK: a) POBHO JiBE; 0) MEHEe NBYX; B) Oosiee ABYX; T') XOTs OBl OJIHY.

2. OyHKIMS pacpeaeieHus] JUCKPETHOM CITy4aifHOW BETMYUHBI

1. Jns Bcex 3amanmii 1.1 HOCTPOUTH QYHKIUIO pactpeieIeHUs CITy9aiHON BEJIUYMHEL

OTYEeTHOCTD 3a 3aHsITHE
PesynbTatel paboThl JOMHKHBI OBITH OTpa)KEHBI B pabodeil TeTpaau U 3alIUIIEHBI YCTHO
KKIbIM cTyAeHTOM. [Ipu MoAroTroBke K 3alidTe OCHOBHOE BHUMAHHUE YJIEIUTh MOHUMAHHIO
(bU3UYECKOTO CMBICIIAa KaKJOTO MyHKTA 3aJaHusl 1 000CHOBAHMIO MOJTYUYEHHBIX PE3YIbTATOB.
3aKIoueHue
[IpoBoauTcs cobecenoBanme Mo pe3yiabTaTaM padOThI C KaXKIbIM CTyAeHTOM. CTyJIeHTaM,
YCHENTHO 3aBEPIIMBIINM PAacUeT BCEX MPAKTUYCCKUX 3aJJaHUN BBHICTABIISIETCS OIEHKA.

[IpakTU4YecKoe 3aHATHE 5
Yucoseie XapPaKTCPUCTHUKU AUCKPECTHBIX CJ'Iy‘I&fIHI:IX BCIIMYUH

Y4eOHble BOIIPOCHI 3aHATHSL:
1. Maremaruueckoe OXHIaHUE JACKPETHOM CIIy4YaliHOW BEIUYUHBI
2. Jlucriepcusi TUCKPETHOM CITyqailHOM BETHYMHBI

COLEPXAHUE 3AHATUA
BcerynurensHas 4acth
Ha cerogmsmuem mnpakthuueckoM 3aHsTuM Bam  mpemnaraercs  BBIIIOJIHUTH
MPAKTUYECKUE 3aaHMSI, CBSI3aHHBIE C HAXOXKICHUEM YHCIIOBBIX XapAKTEPUCTHK JHUCKPETHBIX
CIIy4alHBIX BEJIUYHH.

[IpoBepka rOTOBHOCTH CTYJIEHTOB K 3aHSATHIO
1. late onpenenenne ciydailHON BETUYUHBL.
2. Kakas ciyyaiinasi BelM4MHA Ha3bIBAETCS JUCKPETHOI?



3. Uto Ha3bIBaeTCS MaTeMaTudeckuM oxxunannemM? CBOWCTRA.
4. latb onpeneneHue AUCIIEPCUH MCKPETHOM clydaiinoii Bemnunnbi? CBOMCTBA.
5. Jlath onpeeneHre CPeJHEro KBapaTHIecKoro OTKIOHEHUS?

1. Maremarndeckoe OKUAAHUE JUCKPETHOM CITyYaliHON BETUYMHBI

1. uckpernas cnydaiinas BenmuuuHa X 3a1aHa 3aKOHOM PacIpeieIeHuUs

A)
X |1 [3 |6 |8
p |02]01]04 |03
B)
X [2 [4 [5 |6
p |03]01]02 |04
B)

p 101070,

BrrancanTs MaTeMaTHUECKOS OXXHOaHUC.

2. HaiiTu MareMaTHUeCKOe OXMIAHME IUCKPETHOW CIIy4ailHOM BeNMYUHBI Z, €CIM
W3BECTHBI MaTeMaTHYeCKue OxujaHus X u Y: a) Z=X+2Y, M(X)=5, M(Y)=3; 6) Z=3X+4Y,
M(X)=2, M(Y)=6.

3. JluckpeTHas ciydaiinas BeanurHa X IPUHMMAET TPHM BO3MOMKHBIX 3HAUEHHS X=4 C
BepoATHOCTHIO p=0.5; x=6 ¢ BeposiTHOCTBIO p= 0.3; X ¢ BeposiTHOCThIO p. Haiitu X u p, 3Has, 4TO
M(X)=8.

4. KontponbHas paboTa cOCTOMT U3 TPEX BOMPOCcoB. Ha Kaxaplii BONPOC MPHBEIEHO
1o 4 orBeta. CoCTaBUTh U U300pa3UTh IpaUuecKy 3aKOH PACHpeeNeHHUs Yuciia MpaBUIIbHBIX
OTBETOB IIpU MPOCTOM yrajapiBaHWU. HaliTm MaTreMaTnyeckoe OXUIAHUE O3TOM CIydalHOU
BEJINYUHBI.

5. B 6unere 3 3anaun. BeposTHOCTH NPaBUILHOTO PEMICHMS TEPBOii 3a/au paBHA
0,9, Bropoii — 0,8, Tpetreit — 0,7. CocTaBUTh U M300pa3uTh rpaUueCcKH 3aKOH paclpesesieHus
YuciIa MPaBWIBHOTO pEIleHHs 3a7ay B OMJieTe M BBIYMCIMTH MaTeMaTH4YecKoe OKUAAHUE HTOH
CIIy4ailHOM BEJINYUHBI.

6. Cnenano /Ba BRICOKOPHCKOBBIX BKIaza: 10 Teic. py6ieii B komnanuio A u 15 Teic.
pyoneit B kommanmio B. Kommanms A o6Gemaer 50% TOMOBBIX, HO MOXET JIOMHYTH C
BeposiTHOCTBIO 0,2. Komnanust B — 40% ronoBbix, HO MOXET JIOMHYTh ¢ BeposTHOCThIO 0,15.
CocTaBuTh 3aKOH pacrpezesieHus: Ciay4dailHOW Benu4YHHBI — o01ieil cyMMbl puObuin (yOBITKA),
MOJYYEHHOM OT IBYX KOMIIAHUW uepe3 rol. Halitu e€ maTeMarndyeckoe 0KUJaHueE.



7. Haiitu MaTeMaTHyecKoe OKMIAaHHE JIOTEPEHHBIX OUIIETOB, HAa KOTOPBIX BBHINAIyT
BBIMTPBINIHN, eciid mpuodpereHo 20 OuneToB, MpUYEM BEPOATHOCTHh BHIMTPHIIIA IO OJHOMY
ounery cocrasmisert 0,3.

8. Haiitu MaremaTHyecKoe OXMJAHHME IUCKPETHOH ciydaiiHoW BenumuumHbl X,
pacnpeznenénnoi no 3akony Ilyaccona:

9.

X 0 1 2 K

Aexp(-4) | 22 ) A -
p exp(-4) —exi( ) —eX;!( ) —exlf!( )

VY4YuThIBaTh, 4TO

2. Jlucnepcus IUCKPETHOM CIy4ailHON BETMYHHbI

1. [nasapanmii Nel, 3, 4, 5 1. 1 BEIMUCINTE JUCIIEPCUIO PACIIPEIECICHHS CITy4aiHON
BEJIMYMHBI X.

2. Cryuaiinas BennunHa X 3a/1aHa 3aKOHOM PaclpeieIeHus

X 2 3 10
p 0,1 0,4 0,5

Haiitu cpennee kBagpaTuuHoe oTkioHeHue (X).

3. Haiitu mucnepcuio AUCKPETHOI cilydaifHol BeanuuHbl X — YHCIIA TOSBICHHUS
COOBITHSI A B MSATH HE3aBUCUMBIX UCTIBITAHUSX, €CIIM BEPOATHOCTH MOSBICHUS COOBITUI A B
Ka)XJIOM UCTIBITaHUH paBHa 0,2.

4. BpomeHbl n MIPAIbHBIX KOCTeH. HalTH IMCIIEPCUIO CyMMBI YHCIIa OUKOB,
KOTOPBIE MOTYT IIOSIBUTHCS HAa BCEX BBINIABIINX I'PAHSX.

OT4eTHOCTD 3a 3aHATHE
PesynbTarsl paboThl JOKHBI OBITH OTpaXK€HbI B pabodell TeTpaau U 3allUIIEHbl YCTHO
KKIbIM CTyAeHTOM. IIpy MmoAroTroBke K 3aliuTe OCHOBHOE BHUMAHUE YIEIUTh MOHUMAHHIO
(U3MYECKOr0 CMBICIIAa KayKJ0T0 MyHKTA 3aaHusl 1 000CHOBAHUIO MOJYYEHHBIX PE3YJIbTAaTOB.

3akioueHue
[TpoBoautcst cobecenoBanue Mo pe3yabTaTaM pabOThl ¢ KaXIbIM CcTyneHTOM. CTyeHTaM,
YCHENIHO 3aBEPIIMBIINM PAaCUET BCEX MPAKTUUYECKUX 3aJJaHUN BBICTABISAETCS OLIEHKA.



IIpakTU4Yeckoe 3aHATHE 6
UucoBble XapaKTEPUCTUKU HEIIPEPBIBHBIX CIIyYaWHBIX BEITUYUH

VY4eOHbIe BOIIPOCH 3aHATHSL:
1. Maremarnueckoe 0kKuIaHUE HENPEPHIBHON CIIyYaHOM BETMYMHbI
2. Jlucriepcusi HEMPEPBHIBHOMN CIydaiiHOM BEIMYMHbI

COLEPXAHUE 3AHATUA
BcerynurensHas yacTth
Ha cerogmsimiHeM mnpakThueckoM 3aHsATMM Bam  mpemiaraercss  BBIIOJHUTH
MIPaKTUYECKHUE 3a/JaHMS, CBSI3aHHBIE C HAXOXKICHHEM YHUCJIOBBIX XapaKTEPUCTUK HENPEPBhIBHBIX
CIIyYaHBIX BEJIUYHH.

[IpoBepka rOTOBHOCTH CTYJIEHTOB K 3aHSATHIO
1. Kaxas ciryyaiinas BelM4nMHA Ha3hIBACTCS HEIPEPHIBHON?
2. UYto Ha3bIBaeTCs IIOTHOCTBIO paclpesieleHus BEPOsSTHOCTEH?

3. Uro Ha3biBaeTCI MaTeMaTHUYECKHUM  OYKHIaHHEM HENPEPBIBHONH  CcIydaifHOM
BEJIMYMHBI?

4. Jlatb ompeneneHye AUCIEPCHU HENPEPBIBHOMN CIIyYaiiHOM BETHYUHBI?
5. JlaTh onpeseneHne HaYaIbLHOTO TEOPETUYECKOI0 MOMEHTA Hopsaka k?
6. JlaTh ompeneneHne IEHTPAILHOTO TEOPETHYECKOTO MOMEHTA Hopska k?

1.  MaremMaTtuueckoe 0KHJIaHHE HETIPEPHIBHOM CITyYaHOM BEIIMUNHBI

1. Cnyuaiinas senuunna X 3aaHa IUIOTHOCTBIO pacrpenencHus f(x)=x/2 B uHTepBaje
(0, 2); Bae atoro unrepnana f(x)=0. Haiitu maTemaTH4ecKkoe OKuJaHNE BETUIUHBI X.

2. Cuyuaiinas Benvunna X 3aJaHa IJIOTHOCTBIO pacnipesienienust B uatepsane (0;1); BHe
storo wuHTepBana f(x)=0. Haiitu wmartemarnueckoe oxujgaHue QYHKOUM  (HE Haxons
IpeBapUTENIbHO INIOTHOCTH pacnpeneneHus Y).

3. Haiitn MaTemaTHyecKoe OKHMIaHHE CIlydaiiHON BenmumuuHbl X, 3aqaHHON (yHKUHMEit
pacrpeneieHus:

4. Cnyuaiinas Benuuuna X 3a7aHa IUNIOTHOCTBIO BeposaTHocTH f(x)= B untepsane (0;1).
Bue storo untepsana f(x)=0. Haiitu mapamerp C.

5. Cunyuaiinas Benuuuna X Ha uHTepBane (2, 4) 3a7aHa IUIOTHOCTBIO PacIpeIeNeHus
f(X)= -(3/4)x+(9/2)x-6; BHe 3TOrO MHTEepBana f(x)=0. HaiiTu Moay, MaTeMaTHUECKOE OXKHIAHHE
U MeJMaHy BeTUYMHBI X.

6. ®dynxuusa 3amaHa B BUJE:

Haiitu:

a) 3HaUY€HHE MOCTOSHHOW A, mpu KOTOpoil (pyHKIMS OyJeT MIOTHOCTHIO BEPOATHOCTH
HEKOTOPOH CIIy4alHON BEIUYMHBI X;

0) BoIpakeHHe PyHKIMU pacnipeaeneHus F(x);



B) BBIYHCIUTH BEPOSTHOCTh TOTO, YTO ClIydaiiHas BelMuMHAa X NpPHUMET 3HAUCHHE Ha
oTpeske [2;3];
I') HAUTH MaTeMaTHYECKOE OXKUAaHUE U JUCTICPCHIO CIIyYaiiHOW BEJIMYMUHBI X.

2. Jucniepcust HENPEPHIBHOW CIy4ailHON BEJTUYHUHbI

1. Cnyuaiinas Bennuuna X 3a7aHa IIIOTHOCTBIO pacnpenenenus f(x)=1/() B uaTepBane
(-c; ¢); Bae aTOro mHTepBana f(x)=0. Haiitu nucnepcuio BearuuHbl X.

2. Cnyuvaiinas senuumna X Ha unTepBane (0, ); 3a7aHa IUIOTHOCTBIO pacHpeieIeHuUs
f(x)=(1/2)sin x; BHe 3TOoT0 MHTEpBana f(x)=0. HalitTu qucnepcuio BenunHbI X.

3. Cnyuaiinas BenuuuHa X 3a7aHa IJIOTHOCTHIO pacnpeaenenus f(x)=0.5xX B uHTepBae
(0, 2); Bue sToro mHTepBana f(x)=0. HaliTu HayalbHBIE W LEHTPAIbHBIE MOMEHTHI TIEPBOTO,
BTOPOTO, TPETHETO U YETBEPTOTO MOPSIAKOB.

OTYEeTHOCTh 3a 3aHsITHE
Pe3synbTatel paboThl JOMHKHBI OBITH OTPaXKEHBI B paboveil TeTpaau U 3alIUIIEHBI YCTHO
KOKIbIM cTyAeHTOM. [Ipu MoAroToBKe K 3alldTe OCHOBHOE BHUMAHHUE YJIEIUTh MOHUMAHHIO
(bU3MYECKOT0 CMBICIIAa KaXKJ0T0 MyHKTA 3aJaHusi U 000CHOBAHUIO MOJYYEHHBIX PE3yJIbTaTOB.
3aKIoucHue
[IpoBoauTcs cobecenoBaHue Mo pe3yiabrataM padOThI C KAXIbIM cTyAeHTOM. CTyJeHTaMm,
YCHENTHO 3aBEPIIMBIINM PAacUeT BCEX MPAKTUUCCKUX 3a/JaHUN BBHICTABIISIETCS OIIEHKA.

IIpakTU4yeckoe 3aHaTue 7
[lepBuuHas ctaTrdeckas 00paboTKa ciiy4ailHON BEIOOPKHU

VY4eOHble BOIIPOCH 3aHATHSL:
1. PacyeT OCHOBHBIX XapaKTEpUCTHK BbIOOPOK. BapraliMoHHBINA U CTATUCTUYECKUI PSAJIbI
2. OricHMBaHME TEHEPAIBHBIX YHCIIOBBIX XapaKTEPUCTUK C IIOMOLIbK IPYNIMPOBAHHOIO
CTaTUCTUYECKOTO psifa

COJEPXAHMUE 3AHATUA

BcerynurensHas yacth
Ha cerogusmnem npakruueckoM 3aHATuM Bam nipeiaraercst BHITOIHUTD
MpaKTUYECKHE 3aJaHusl, CBA3aHHBIC C ONPEIeTICHUEM XapaKTEPUCTHK BHIOOPOK.

[IpoBepka rOTOBHOCTH CTYJIEHTOB K 3aHSATHIO
Urto Takoe reHepaibHasi COBOKYITHOCTh, BEIOOPKA, BEIOOP?
ChopmynupyiiTe onpeaeneHue MpocToro CIIy4yailHOTo BbIOOpa.
Kakue BuibI peanbHBIX BHIOOPOB BBl 3HAETE?
Kakas BpIOOpKa Ha3bIBaETCS perpe3eHTAaTUBHON, OJJTHOPOIHOM?
Uto Takoe BapHallMOHHBIN, CTATUCTUYECKUM psi?

ogakhwnE

Jaiite onpeneneHne KpaiiHUX 3JIEMEHTOB BapUAllMOHHOIO Psijia, pa3Maxa, MEIMaHbl,
KBapTHJICH.

Yr10 TaKkoe MOJIUTOH YacTOT?
Jaiite onpesenenne BEIOOPOUYHON QYHKIMH pacpeeieHusl.
UTo Takoe OlleHKa reHepaIbHOW YUCIOBOU XapaKTEPUCTUKU?

©w oo~

1. PacyeT OCHOBHBIX XapaKTepUCTHK BIOOPOK. BapraloHHBINA U CTATUCTUYECKHUM PSAIbI



1. B pesynbTaTe 5KCHEpUMEHTA MONyYeHa BHIOOPKA 00bEMa :

2:4,2:4,3;,3;3,;2,0;6; 1, 2; 3; 2; 2;

4,3;3;5;1;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 BapHALIMOHHBIM W CTATUCTUYECKHH psill, HM300pa3uTh TIOJUTOH YacTOT,
ONpENIeNIUTh KpallHUE 3JIEMEHTbI, Pa3Max BbIOOPKH, MeIuaHy BBIOODKH, HW)KHUH M BEpXHUH
KBAapTUJIM, HAHTH U TOCTPOUTH BHIOOPOUYHYIO (YHKIHMIO paclpenesieHus. BoUMCIUTe  OCHOBHBIC
BbIOOPOYHBIE OLIEHKU: BEIOOPOUHOE Cpe/lHee, BBIOOPOUHBIM HaYalbHbINA U EHTPAJIbHBIA MOMEHTHI 2-
IO MOpsAKa, BBIOOPOUHYIO AUCIIEPCHUIO, a TAKIKE BEIOOPOYHOE CPEIHEKBAIPATHUECKOE OTKIOHEHHE.

2. OL[GHI/IBaHI/Ie TFCHEPAJIbHBIX YU CJIIOBBIX XAPAKTECPUCTUK C ITIOMOMIBIO I'PYHIINPOBAHHOTO
CTaTUCTHUYCCKOI'O pAaa

1. Usmepena makcumanbHas EMKOCTh 20 IOJCTPOEYHBIX KOHAEHCATOPOB, M PE3YJbTaThI
u3MepeHuil (B nukodapaiax) NpuBEAEHbI B TA0IHILIE:

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

[TocTpouTth rpynnupoBaHHbIM CTATUCTUUECKUN P U U300pa3uTh €ro B BUJE THCTOTPAMMBI.
OueHuTh TeHepaIbHbIE YMCIIOBBIE XapAKTEPUCTUKH € TIOMOIIBIO IPYNIIUPOBAHHOIO CTATUCTUYECKOTO

pana.

KaXKIbIM CTYACHTOM.

OT4eTHOCTD 3a 3aHATHE
Pe3ynbpTarel paboOThl JOJKHBI OBITH OTpaXk€Hbl B pabouell TeTpaau M 3alllMIIeHbl YCTHO

(1)I/I3I/I‘I€CKOFO CMEICJIa KaXXJ0I'o0 MyHKTa 3aJaHus U 000CHOBAHHUIO MOJIYUCHHBIX PE3YJIbTATOB.

3akroueHue
[TpoBoautcst cobeceqoBanue o pe3yabTaTaM paboThl ¢ KaXAbIM cTyeHTOM. CTyIeHTaM,
YCHENIHO 3aBEPIIMBIIMM PACUET BCEX MPAKTUUECKUX 3aJJaHUN BBICTABIISETCS OLEHKA.

HpI/I MOATOTOBKE K 3alIUTEC OCHOBHOC BHHMAHUC YIACIWUTb ITOHUMAHUIO




IIpakT4yeckoe 3aHATue 8

ToueyHoe OLIEHUBAHUE YHUCIIOBBIX XapAKTEPUCTUK U NTAPAMETPOB PACIIPENEIICHUs IeHEPAIIbHOU

1.
2.

COBOKYITHOCTH

Y4eOHble BOIIPOCHI 3aHATHSL:
Pacuer TOueUHBIX OLICHOK I'€HEpPaIbHON CpEIHEN
Pacuer ToueyHBIX OIIEHOK F'€HEPATIbHOM AUCIEPCUH T€HEPAIIBHOW COBOKYITHOCTH

COJEPXAHUE 3AHATUA
BerynurensHas 4acTb
Ha ceronnsAmbeM npakTuieckoM 3aHATHHA Bam npenmaraercs BuIIIOJIHUTD

IPAaKTUYECKUE 3a]aHNUs, CBSI3aHHBIE C OIIPESIIEHUEM TOUCUHBIX OLICHOK YHCIOBBIX
XapaKTEPUCTUK T€HEPAIbHON COBOKYITHOCTH.

Sk whE

© o~

[IpoBepka roTOBHOCTH CTYJIEHTOB K 3aHSATHIO:
Urto Takoe reHepasibHasi COBOKYIHOCTb, BHIOOPKA, BHIOOP?
CdopmynupyiiTe onpeeneHne mpocToro cay4yaiiHoro BEIOOpA.
Kakwue BubI peanbHbIX BHIOOPOB BbI 3HaETE?
Kakas BpIOOpKa Ha3bIBAETCS pernpe3eHTATUBHOM, OHOPOTHOM?
Uro Takoe BapuallMOHHBIHN, CTATUCTUYECKUN psin?
Jaiite onpenenenre KpailHUX 3JIEMEHTOB BapUAIMOHHOTO Psilia, pa3Maxa, MeTUaHbl,
KBapTHJICH.
Yto Takoe MoJIUroH 4acTor?
Jaiite onpenenenre BEIOOPOUHON (HYHKIIMH pacHpe/iesICHuUs.
Yto Takoe OIeHKa reHepaTbHON YUCIOBOM XapaKTepUCTHKHU?

1. Pacder TOUEUYHBIX OLIEHOK F€HEpaIbHOW CpeHEN
1. VI3 reHepanbHON COBOKYITHOCTH M3BJI€YeHA BhIOOpKA 00BbemMa n=50:
2JIEMEHTBHI X; 2 5 7 10
JacToTa n, 16 12 8 14

HaiiTn HecMeleHHY 10 OLIEHKY Te€HEPAIIbHOM CpeaHEN. ABseTcs JIn MeAuaHa
HecMeleHHOM oreHKoi? [louemy?

2. 13 reHepanbHOI COBOKYITHOCTH M3BJIeUEHA BbIOOpKa 0ObemMa n=60:
SJIEMEHTHI X; 1 3 6 26
4acToTa n, 8 40 10 2

Haiitn HecMeleHHY 0 OLIEHKY F€HEPAIBHOM CpeHeN. SBsercs au noiaycyMma
MHTEPKBAPTUIBLHOW MIMPOTHI HECMEILIEHHON OLIEHKOM?

3. Haiitu BBIOOpOYHOE CpeIHEE 110 JaHHOMY pacipenesieHno BEIOOpKH o0beMa n=10,

BOCITOJIb30BABIINCH ITIEPEXOAOM K YCJIOBHBIM BApHAHTAM:

DJIEMEHTEHI X; 1250 | 1270 1280
yacToTa n, 2 5 3

4. Haiitu BbIOOpOYHOE Cpe/iHee 10 JTaHHOMY pacIipe/ie/IeHUI0 BRIOOpKH oobema n=20,

BOCITOJIB30BABIIMCH IEPEXOAOM K YCJIOBHBIM BApHAHTAM:

3JIEMEHTBI X; 2560 2600 2620 2650 2700




JacToTa n, 2 3 10 4 1

5. Nmeetcs cnyuaitHas BeiOOpKa (X,... X5) o0bemMa =5 U3 reHepaibHONW COBOKYITHOCTH
X, pacnpeneneHHas 1o MoKa3aTeIbHOMY 3aKOHY:
B kadecTBe TOYCUHOH OIIEHKH MAaTEMaTHYECKOTO OKUIAHUS B3ATO CpeIHee apuPMeTuuecKoe
KpallHUX YJICHOB BapUAIIMOHHOTO psija. SBIsSeTCs M OLEHKA CMEILIEHHOM ?

2. Pacuer TO4eYHBIX OLIEHOK reHepaIbHOM JUCIIEPCUU TeHEePAIbHOM
COBOKYITHOCTH
1. Tlo BeIOOpKe OoOBeMa n=41 HalifeHa CMeEIIEHHAs OIICHKA paBHas 3 TeHEPaTbHOU
aucriepcuu. HailTu HeCMeeHHY0 OLICHKY IUCIIEPCUU T€HEPATIbHOM COBOKYITHOCTH.

2. B urore matu U3MEpeHUil IUIMHBI CTEPXKHS OJHUM MpuOopoM (0e3 cucTeMaTHUECKUX
omMOO0K) TOJYYEHBI CAeAyIIIHe pe3yiabTaThl (B MM): 92; 94; 103; 105; 106. Haiitu: a)
BBIOOPOYHYIO JJTMHY CTEPKHS; 0) BBIOOPOYHYIO M HCIIPABICHHYIO IUCIIEPCHH OIMOOK Iprudopa.

3. Haiitu BBIOOPOYHYIO TUCIIEPCHUIO 110 JAHHOMY pacipeieeHHu0 BBIOOPKH o0beMa
n=10:

DJIEMEHTBHI X; 186 192 194
qacToTa n, 2 5 3

4. HaiiTn BRIOOPOYHYIO AUCIICPCHIO TI0 JAHHOMY PacIpe/IeIICHHUI0 BEIOOPKH 00heMa
n=10, BOCIIOJIb30BaBIIKCh NEPEXOIOM K YCIOBHBIM BapUAHTAM:

SJIEMEHTHI X; 0,01 0,04 0,08
JacToTa n, 5 3 2

5. Haiitu BBIOOPOUYHYIO IUCIIEPCUIO 110 JAHHOMY pacrpeeNieHUI0 BEIOOPKU 00beMa
n=>50, BOCII0JIb30BaBIINCH MTEPEX0JIOM K YCIOBHBIM BAPUAHTAM:

DJIEMEHTEHI X; 18,4 18,9 19,3 19,6
JacToTa n, 5 10 20 15

6. HailiTu ucripaBiieHHYIO BBIOOPOYHYIO JUCHEPCUIO 110 JaHHOMY PaclpeieIeHUI0
BbIOOpKH 00beMa n=10, BOCIOJIb30BABIIUCH IEPEXOJJOM K YCIOBHBIM BapHaHTaM:

SJIEMEHTEI X; 23,5 26,1 28,2 30,4
JacToTa n, 2 3 4 1

OTYEeTHOCTD 3a 3aHsATHE

Pe3ynbpTaThl paboThl JOKHBI OBITH OTPaKEHBI B pabouel TeTpaau U 3allUIIeHbl YCTHO
KOKJbIM cTyAeHTOM. [Ipu MoAroTroBke K 3aliuTe OCHOBHOE BHUMAHHUE YJIETUTh MOHUMAHHIO
(U3UYECKOTO CMBICIIAa KaXKJOTO MyHKTA 3aJaHusi 1 000CHOBAHUIO MOJYYCHHBIX PE3yIbTaTOB.

3aKIroueHue

[IpoBoauTcs cobeceoBaHMe IO pe3yibTaraM pPabOTBl C  KaXIbIM  CTYACHTOM.
CryneHnTaM, YCIIEUTHO 3aBEPIIMBIIMM pacdyeT BCEX MPAKTHYECKUX 3aJaHHM, BBICTaBIISETCS
OILICHKA.



IIpakTyeckoe 3aHATUEe 9
HonyquHe OLCHOK MMapaMETpOB I'CHCPAJILHOI'O PACHIPCACICHUA MCTOJaMU MOMCHTOB U
MaKCHUMaJIbHOI'O HpaB,Z[OHO,Z[O6I/I$I

Y4eOHble BOIIPOCHI 3aHATHSL:
1. ITosydeHue OIIEHOK MapaMeTPOB T€HEPATHHOTO PACTIPEICICHUS METOI0M MOMEHTOB
2. IloryyeHune OIIEHOK MapaMeTPOB FeHEPATBHOTO PACIPEICICHISI METOIOM MaKCUMAJILHOTO
MIPaBIOOI00US

COJEPXAHMUE 3AHATHUA

BcerynurensHas yacth
Ha cerognsmHeM mnpakTHdeckoM 3aHsATMM BaM  mpennaraercss  BBIIOJIHUTH
MPAKTUYECKUE 3aJaHUsl, CBSI3aHHBIE C OIPEICICHUEM TOYEYHBIX OLEHOK YHUCIOBBIX
XapaKTEPUCTUK F€HEPAIIbHONW COBOKYITHOCTH.

[IpoBepka roTOBHOCTHU CTYJEHTOB K 3aHSATHIO:
UYto Takoe reHepanbHasi COBOKYIHOCTh, BBIOOpKa, BHIOOP?
CdopmynupyiiTe onpeeneHne mpocToro cIy4yaiiHoro BeIOOpa.
Kakwue Buzibl peanbHbIX BHIOOPOB BbI 3HaeTeE?
Kakas BpIOOpKa Ha3bIBAETCS peNpe3eHTATUBHOM, OHOPOIHOM?
Uto Takoe BapUaIlMOHHBIN, CTATUCTUYECKUM psia?
[aiite omnpeneneHne KpanlHUX 3JIEMEHTOB BapHAlMOHHOIO pPsAa, pa3Maxa, MEIUaHbl,
KBapTHUJIEH.
7. Yto Takoe MOJUIOH 4acTOT?
8. Jlaiite onpenenenue BHI6OPOUHON (QYHKIMHI PacIpeIeICHHUS.
9. Yro rakoe oleHKa reHepaabHOM YMCI0BOM XapaKTepUCTUKU?
10.Kaxkas oreHKa Ha3bIBAa€TCS COCTOATENBHOMN, HECMEILIEHHOMN, poOacTHOM, 3((HEKTUBHOIA.

ok whE

1. [TonydyeHune o1leHOK apaMeTpOB FeHEPATbHOIO paclpeaesieHUus] METOJ0M MOMEHTOB
1. Cnyuaitnas BennunHa umeeT pacnpenenenue Ilyaccona.

I7Ie — HEM3BECTHBIN napameTp. B pe3ynbrare He3aBUCUMBIX HAOMIOEHUN MOJydyeHa ciayJaiiHas
BbIOOpKa . HailTu MeToJ0M MOMEHTOB TOYEUHYIO OIIEHKY IapaMeTpa U yOeauTbCs, YTO 3Ta
OILICHKA SABJISIETCS] HECMEIIEHHOW U COCTOSITEIIBHOM.

2. Tlycte nmana ciyuaiiHas BbIOOpKa oOOBeMa U3 T€HEPAIbHOM COBOKYIHOCTH , MMEIOIIEH
PaBHOMEPHBIN 3aKOH pacipeeseHus

C HCHU3BCCTHBIMH ITapaMETpaMHn n . Haitu METOJOM MOMEHTOB TOYCYHBIC OICHKH JTHX
napamMeTpoOB.

2. TTonyueHune OICHOK MapaMeTPOB FeHEPATBHOTO PACIIPEICIICHHUS METOIOM
MaKCHUMAaJILHOT'O TIPaBI0I0100u s

1. ITycTh mana ciyuaiiHas BEIOOpKAa 00beMa W3 TEHEPaTbHON COBOKYITHOCTH , pacipeIeeHHOM
1Mo OMHOMHATTLHOMY 3aKOHY



C HCU3BCCTHBIM IMapaMCTpOM (BepOHTHOCTBIO MOSIBJICHUSL COOBITHS B OJHOM I/ICHI:ITaHI/II/I).
MeTOI[OM MaKCHUMAJIbHOI'O HpaB,Z[OHOI[O6I/IH HaWUTH TOUYCYHYIO OLCHKY IIapaMeTpa .

2. MeTogoM MaKCHUMaJbHOTO MPaBIOMOAOOHS IO CIy4YailHOH BBIOOPKE  HAMTH OICHKY
napaMmerpa B pacnpezenenus Ilapero:

OTYeTHOCTh 3a 3aHsITHE
Pesynbrarel paboThl HODKHBI OBITH OTpa)KEHBI B pabouel TeTpaau W 3allUIIEHbI YCTHO
KKJbIM cTyAeHTOM. [Ipu MoAroTroBke K 3alMTe OCHOBHOE BHUMAHUE YJIEIUTh IMOHWMAHUIO
(U3UYECKOTO CMBICIIAa KKIOTO MTyHKTA 3a/IaHKsl 1 00OCHOBAHMIO MTOJTYYEHHBIX PE3YJIHTATOB.

3aKIIroYeHne
[TpoBoauTCs cobOecenoBaHKWe IO pe3yibTaTaM padOThl ¢ KaxAbIM CTyaeHTOM. CTyjeHTaMm,
YCHGHIHO 3aBepIHI/IBIHI/IM pacqu BCCX HpaKTI/I‘-IGCKI/IX 3a[[aHHI71 BBICTABJIACTCA OILICHKA.

I/IHTepBaJ'IBHOG OLCHUBAHUEC YUCIIOBBIX XapPaAKTCPHUCTHUK

Y4eOHble BOIIPOCHI 3aHATHSL:

1. IMocTpoenne nOBepUTENLHOrO MHTEpBaNa Ui BHLIOOPOYHOM CPEXHEH HOPMAIbHOM
reHepaTbHONH COBOKYITHOCTHU

2. OueHKa JOBEPUTENLHOIO HHTEPBAIA Il MATEMATHUYECKOTO OKUIAHMS

COJEPXAHMUE 3AHATUA

BcerynurenbHas yacTth

Ha cerognsmiaemM MMPAaKTUYICCKOM 3aHATUHU Bam npeaiIaracTcCsa BbIIIOJIHUTD ITPAKTHYCCKUC
3alaHuA, CBA3aHHBIC C ONPCACICHUEM TOYCYHBIX OLNCHOK YHCIOBBIX XapaKTCPHUCTHUK
FeHepaﬂLHOﬁ COBOKYITHOCTH.

IIpoBepka rOTOBHOCTH CTYJIEHTOB K 3aHATHUIO:
1. [aiire onpenenenue 10BEpUTENLHOTO HHTEPBATIA.
2. Yto Takoe TOYHOCTh U HAJEKHOCTH OLCHKH?

3. Kak ompenensercs TOYHOCTh M HAJEKHOCTH OIEHKH BEPOSTHOCTH COOBITHS IO
OTHOCHUTEJIbHOM yacToTe?
4.IlocTpoiiTe MOBEPUTENBHBIM MHTEpPBAl [ MaTEMaTHUYECKOrO OXHMIAHUA m
HOPMAJIBHOW T'€HEPAIIbHON COBOKYITHOCTH
5.IloctpoiiTe nOBEpUTENbHBIN MHTEpBAN A MATeMaTHYECKOro OXHMIaHHS m 000
reHepaibHONW COBOKYITHOCTH IPH OO0JIbIIOM 00bEME BBHIOOPKH.
6.Haiinute kBanTuu pacnpeaenenus Crteronenta (mo tadmuue II) nopsaka 0.9 u 0.99 ¢
10 crenenssMu cBOOO/IBI.

1. ITocTpoeHne OBEpUTEIBHOTO UHTEPBAIA il BBIOOPOUYHOM cpeaHei
HOPMaJIbHOW F€HEPAIBHON COBOKYITHOCTH

1. Ilpy nomomM BONBTMETPA, TOYHOCTH KOTOPOIO XapaKTEPHU3YeTCs CPEeJHUM
KBapaTHuHbIM oTkiIoHeHHeM 0,2B, mpoBeneno 10 u3Mepenuii HanpshKkeHuUs: OOpTOBOM OaTapeu.
Haiitn noBepuTenbHBIN MHTEPBAI ISl HCTHHHOTO 3Ha4eHUs1 Oarapen ¢ koddpdummertom =0,95,



ecnu cpeaHee apudmerndeckoe pesyiabTaToB Habmonenuit =50,2B. KorTpommpyemsbiii npuzHak
MMeEeT HOpMaJIbHOE pacipeiesiCHuE.

2. V3 GonbLoi mapTHU »JIeKTPoJaMIl ObLI0 0TOOpaHO ciyuyaiiHbIM 0Opazom 400 miT.
JUIS  ONpEIeNeHHsl CpeAHeH  MPOJODKUTENBHOCTH  TopeHusi. BeiOopouHas — cpemnss
MIPOJIOJDKUTENILHOCTh TOPEHHS  JIaMI OKazanach paBHOW 1220 uac. Haiitu ¢ ko3¢ dunmreHToMm
nosepuss =0,997 n0OBepUTENBbHBI MHTEpBaJI U1 CpEIHEH NPOAOKUTENBHOCTH TOpPEHUs
3JIEKTPOJIAMITBI IO BCEH MapTHH, €CIU CpeHEee KBaIPAaTUYHOE OTKIOHEHUE MTPOJOIIKUTENILHOCTH
ropeHus paBHo 35 u.

2. OHCHKa AOBECPUTEIIBHOI'O MHTEPBAJIA IJId MATEMAaTHYCCKOI'O0 OKHUAaHUA

1. B pe3ynbrate myckoB 10 pakeT moxy4eHsl (B YCIOBHBIX €IMHUIIAX ) 3HAUCHUST OOKOBBIX
OTKJIOHEHHH TOYEK MOMNaJaHus OT TOUEK MPUIEIUBaHus (CM. TabJ1.)

Homep 1 | 5\ 3 1 4 1 56| 7] 8] 910
paKeTbI

Orkaonenne | 10 | 2010 -01|-05|50(-10|30|05 ] 1,0

[Tomaras, uro cimydaiiHas BenuuuHa X (Cliy4ailHoe OOKOBOE OTKJIOHEHHME TOUYEK IMOMafaHusi OT
TOYEK MPUIIETUBAaHUsI) HMEeT HOpMajabHOE pactpeneneHue. llocTpouts JAOBEpPUTENBHBIN
WHTEPBAJ IS €€ MAaTEMaTHICCKOTO OXKHIaHUs C KO3(DPHUIMCHTOM JTOBEPHS

OTYEeTHOCTh 3a 3aHsITHE
Pe3ynbrarel paboThl TOKHBI OBITH OTPa)KEHBI B pa0doyel TETpajH M 3allUIIEHbI YCTHO
KOKIbIM cTyAeHTOM. [Ipu MoAroToBKe K 3alluTe OCHOBHOE BHUMAHUE YJIEIUTh IMOHWMAaHUIO
(M3UYECKOTO CMBICIIA KKIOTO IMTyHKTA 3a/IaHKsI 1 0OOCHOBAHMIO MTOJTYYECHHBIX PE3YJIbTATOB.

3aKIoucHue
[TpoBoauTcs coOeceOoBaHME II0 pe3ysibTaraM paldOThl €  KaKIbIM CTYJICHTOM.
CryzneHTaM, yCHEIIHO 3aBEpIIMBIIMM pacyeT BCEX MPAKTUYECKUX 3aJaHMM, BBICTaBISIETCA
OILICHKA.
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Tabmuua 1. KBaHTHINM HOPMaJIbHOTO pacipeesIeHuUs!

[Tpunoxxenus. TaOnuIbl KBAHTUIICH

P

0,90

0,95

0,975

0,99

0,995

0,999

0,9995

u

|4

1,282

1,645

1,960

2,326

2,576

3,090

3,291

Ta6muma 2. KBaatmm pacnpeneneHuss CTbrofieHTa , k- 9MCIIo cTeneHeit cBOOOIbI
pacipeneneHus ;Iops 10K KBaHTUIICH.

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 2,479 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 2,423 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
00 0,674 1,282 1,645 1,960 2,326 2,576 3,090




