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IIpakTnyeckoe 3ansitue 1

JIeMEHTHI TEOPUU MHOKECTB

YuyeOHbIe BONPOCHI 3aHATHSA:

1. OcHOBHBIE OTepaluy HaJl MHOKECTBAMHU U COOBITUSIMU
2. AKcMOMAaTHKa TEOPUHU BEPOATHOCTEN
COAEPXKXAHUE 3AHATHUA
BerynureabHas 4acThb
Ha ceronnsiiiHemM npakTUYecKOM 3aHSATUM Bam mpepjyiaraetcsi BbINOJIHUTH
MPAKTUYECKUE 3a/1aHUs, CBSI3aHHBIE C BBIIIOJHEHUEM OCHOBHBIX OIEpAllUid Ha
MHOECTBaMHU U COOBITUSIMU.

[IpoBepka roTOBHOCTH CTYICHTOB K 3aHATHIO

1. 3anucaTh OCHOBHBIE (POPMYIIBI KOMOMHATOPUKH.
2. JlaTh KIacCUYECKOE ONpeieNICHUE BEPOSTHOCTH.
3. OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

4. Cymma, ipou3BeIeHNE, pa3HOCTb COOBITHIA.

1. OcHoBHBIE OnIEPANM HAJl MHOK€CTBAMH M COOBITUSIMU

1. N3o6pa3utk rpaduyecku MHOKECTBO AB.
2. N3oOpa3uts rpaduueckn MHOXKECTBO A(A+B).

3. CyaHO UMEET OJIHO PYJIEBOE YCTPOMCTBO, YEThIPE KOTJIA U JABE TypOHHBI.
CoOpiTHe A 03HauYaeT UCHPABHOCTH PYJIEBOTO ycTpoiicTBa, B; (j = 1, 2, 3, 4) —
UCIPAaBHOCTH j-T0 KoTia, a Ck (k = 1, 2) — ucnpaBHOCTH k-0 TypOuHbl. CoObiTHE F
— CYJHO YIpaBJIsieMOE€ — UMEET MECTO B TOM Clly4ae, KOIJla UCIPABHBI PYJIEBOE
YCTPOMCTBO, XOTs1 ObI OJJMH KOTEN U XOTA OBl 0Ha TypOuHa. Beipa3suts coObiTus F;
yepes A, Bju Ck.

4. YKaXHuTe PUCYHOK HAa KOTOPOM 3aIITpuxoBaHo coobitue D+E:
E T T 3
D ) D ) D ) 1] >
| ~
a). 0). B). L)

5. Tlycts A, B, C — Tpu npous3BOJILHO BBIOpaHHBIX coObITHSA. HaiiTh
BBIPKEHHUS JIJIs1 COOBITHH, COCTOSIIIINX B TOM, uTO U3 A, B, C:

a) MPOU3OIILIO TOJBKO COOBITHE A;

0) mpouzonuio A u B, Ho C He mpou301uIo;

B) BCE TPU COOBITHSI POU3OIILIN;

T') MPOU3OIILTIO XOTS OBl OJTHO U3 TUX COOBITUIA;

1) IPOU3OIILIO XOTs OBbI B COOBITHS;



€) MMPOM3OIILTIO OJHO M TOJIBKO OJTHO U3 ITUX COOBITHIA,
K) TIPOU3OIILIN JIBA M TOJIBKO JIBa COOBITHS,

3) HE MPOMU30IIIO HU OJHO U3 ATUX COOBITHI;

1) IPOU30IILIO HE 00Jiee IBYX COOBITHIA.

2. AKCHMOMATHKA TEOPHHU BEPOSTHOCTEH
1. B ropozae n ceetodopoB. Kaxapiii MOXKET HAXOJUTHCS B OJJHOM U3 TPEX
COCTOSIHMI: TOpeTh KpPACHBIM, >KEITHIM WU 3€JeHBIM CBeTOM. CKOJIbKUMU
criocobamMu MOKHO 3a)K€4b BCE CBETO(OPHI?

2. B kiacce wu3ydarT HAeciaTh MOpeaMeToB. Bo BTOPHUK IMSITh YPOKOB,
npuyeM ypoku pasHble. CKOIBKUMH CIIOCOOaMU MOXHO COCTaBUTh paclucaHue Ha
BTOPHUK?

3. B pacnopsikeHuM CHUTHajJbIIMKa €CTh YEThIpe pas3inyHbIX ¢uara. Ha
drnarmrToke MOJHMMAETCS CUTHAN, COCTOSIIMN HE MEHee 4eM U3 AByX (Jaros.
CKOJIbKO pa3IMYHbIX CUTHAJIIOB MOKHO TMOJHATh Ha (DIArmITOKe, €ClId MOPSI0K
¢aroB B curHajie y4YuThIBaeTCs?

4. CtyneHTy HEoOXOAMMO cIaTh TpH (pa3IM4YHBIX) SK3aMEHa B TEUYEHUE
miecTd JHed. B neHp pazpemaercs cnaBatb He 0osiee OAHOTO 3K3aMEHA.
CKOJIBKUMH cTIOCOOAMH MOKHO OpPraHU30BaTh CAavdy SK3aMEHOB?

5. AGoHeHT 3a0bL1 MocneHIo HUdpy TeaePOHHOTO HOMEpa U BHIHYKICH
HaOupaTh e€ Haynauy. HaliTu BepOATHOCTH TOTO, YTO €My IPUIAETCS 3BOHUTH HE
0osnee yeM no TpéM HomepaMm. Kakum o0Opa3oM M3MEHHUTCS BEPOSTHOCTh, €CIU
aOOHEHT MOMHUT, NocaeAHss nudpa Homepa — yétHas?

6. B ypue Haxonsarcs 10 6enbix, 15 yepHsix, 20 kpacHbIX mapoB. 13 ypHBI
Haynauy Oepytcs 9 mapos. Haiitu:

a) CKOJIbKUMHU Pa3IMYHBIMH CITIOCOO0aMH MOKHO BBIHYTH 9 m1apoB?

0) CKOJBKMMHU Pa3IM4YHBIMU CIIOCOOAMH MOKHO B35ITh 9 MIApOB, Cpeau
KOTOPBIX 6 OeNbIX U 3 YepHBIX?

B) CKOJBKMMH PAa3JIMYHBIMU CIIOCOOAMHU MOXHO B3STh 9 1mIapoB, cpenu
KOTOPBIX 2 OelbIX, 3 4epHbIX U 4 KpacHbBIX 11apa’?

OTYeTHOCTD 32 3aHATHE

Pe3ynbraThl paboThl AOMKHBI OBITH OTpakKeHbl B paboyeil TeTpagu U
3alUIIEHbl YCTHO KaXKIbIM CTyAeHTOM. lIpu moaroroBke K 3aluTe OCHOBHOE
BHUMAaHUE YJIEIUTh TOHUMAHHUIO PU3NYECKOTO CMBICIIAa KaXKA0r0 IMTyHKTA 3aJaHusl U
00OCHOBAHUIO MOJIyYE€HHBIX PE3YJIbTaTOB.

3akio4enue

[IpoBonutcs cobecegoBaHue MO pe3yJibTaraM pabdOThl € KaXIbIM
crygeHToM. CTyneHTaMm, YCIEIIHO 3aBEpIIMBIIMM pacueT BCEX MPaKTUYECKUX
3aJlaHUH BBICTABJISIETCS OLIEHKA.



IIpakTnyeckoe 3ansiTue 2
BeposiTHOCTHBIE MPOCTPAHCTBA

Y4eOHbIe BONPOCHI 3aHATHS:

1. BeposITHOCTHOE MPOCTPAHCTBO ¢ FTEOMETPUUECKUM TUIIOM BEPOSITHOCTH
2. YcnoBHas BEPOATHOCTD

COAEPKAHHUE 3AHATUA
BerynurenbHast 4acTb
Ha ceromnsmHeM npakTHYecKOM 3aHATHM Bam mnpennaraetcs BBIITIOJIHUTH
MPAaKTUYECKUE 3aJaHus, CBSI3aHHBIE C BBINOJHEHUEM OCHOBHBIX OIEpaluii B
BEPOSTHOCTHBIX IPOCTPAHCTBAX C TEOMETPUYECKUM TUIIOM BEPOSTHOCTH.

IIpoBepka roTOBHOCTH CTY/IEHTOB K 3aHSITHIO
Jlatb omnpeneneHye areOpbl COOBITHIA.
JlaTth onpesienieHre G-aareopsl.
Jlath onpenenenre 00peaeBCKOM aareOpshl.
JlaTb omnpeesieHue BEpOTHOCTH Ha H3MEPHUMOM TIPOCTPAHCTBE.
JlaTb onpesiesieHue BepOsTHOCTHOTO IIPOCTPAHCTBA.
CBolicTBa BEpOSTHOCTH.

S o

1. BepoSiTHOCTHOE MPOCTPAHCTBO € FeOMETPUYECKUM THIIOM
BEPOSATHOCTH

1. 3ayan paiioH TTOKMCKa MapaIfoTUCTA, TIPEICTABIAIONINN cO00# KBaapaT co
CTOPOHOM 5 KM. B palioHe moucka HaxXOAUTCA 03€pO, MOBEPXHOCTH KOTOPOIO
MO>KHO MTPUOJIMKEHHO CUATATh COBIAJAIOLIEH C TOBEPXHOCTHIO Kpyra paguyca R
= 1 kM. [Ipeamomarasi, 4To MapamIOTUCT MOT MPHU3EMIIMTHCA B JIIOOOH TOUKe
paccMaTpUBaeMOro KBaJpaTa, HAWTH BEPOSATHOCTb TOrO, YTO IAPALIIOTUCT
IIPUBOJHUJICS HA IIOBEPXHOCTH 03€pA.

2. Ha rtenedonHO#l nuHUHU, coenuHsiomed NMyHKTHI A u B, paccrosHue
Mexay kotopeiMu 100 kM, mpou3oies oOpbIB npoBoaa. OnpenenuTb BEPOSITHOCTD
TOT0, 4TO TO4YKa oOpbiBa C HAXOJUTCS OT MyHKTa A Ha paccTosiHuu, He MeHee 20
KM, Mpeamnosaras, 4YTo mHoJoxeHue oOpeiBa C Ha TelnepOHHOW JIMHUU
PaBHOBO3MOXHO JIF000€.

3. B nmoOble MOMEHTH UWHTEpBajia BpeMeHU 1 PaBHOBO3MOXKHBI
MOCTYIJICHUSI B MPUEMHHK JBYX HE3aBUCHUMBIX CUTHAJIOB. CUTHAJNIbI MCKaXKaIOTCH,
€CJIM Pa3HOCTh MEXKIAYy MOMEHTaMU MX IMOCTYIUIeHHWs MeHblie T. Omnpeaenutb
BEPOSITHOCTH TOTO, YTO CUTHAIIBI Oy Ty T UCKAKEHBI.

4. CtepkeHb JJIMHON / JIOMAlOT Ha TPHU YaCTH, NMPUYEM TOYKH pazjioMa



BBIOMpAIOT Hayaaudy. HaliquTe BEpOSATHOCTh TOTO, YTO M3 MOJYYMBIIMUXCS 4YacTel
MOYHO COCTaBUTbH TPEYTOJIbHUK.

5. /IBa npusATes yCIOBUIMCH BCTPETUTHCSA B ONPEICICHHOM MECTE MEXKIY
OBYMsI U Tpems dacamu JaHs. [Ipummenmmii mepBbIM KIeT Apyroro B teueHue 10
MUHYT, II0CJI€ Yero yXoauT. YeMy paBHa BEPOATHOCTb BCTPEUYU IPUATENEH, €CIIH
IPUXO0J KaXI0r0 U3 HUX B TEUCHHE YKAa3aHHOI'O Yaca MOXET IPOU30UTHU B JIt000€
BpeMsi?

2. YciaoBHasA BepOSTHOCTH

1. Ha 3aHgatum npucyTCTBYET JABE Ipynibl cTyeHTOB. B onHoii rpynmne 20
CTYyIIEHTOB, IIpUYEM, 5 CpeId HUX — OTIWYHHUKH; BO BTOpPOM rpymme — 25
CTYJEHTOB, IpHUYeM, 6 U3 HUX — OTVIMYHUKH. [{71s1 perieHnst npuMepa ObLI BbI3BaH K
JIOCKE OJIMH OTJIMYHUK. HallT! BEPOSITHOCTH TOTO, UTO K TOCKE BBI3BAH CTYJEHT U3
IIEpBOU I'PYIIIBL.

2. Ilyctb coObiTHe B — BeimageHue 4 Ui 6 0YKOB Ha UTPATBHON KOCTH, CO-
ObITHE A, — BBIIIaJCHUE YETHOTO YHCJIa OYKOB, COObITHE A2 — BBITageHuE 3, 4 uin 5
OYKOB, COOBITHE A3 — BBIMAJACHUE HEYETHOrO YHcia O4YKoB. HalTm ycloBHBIC
BEPOATHOCTH COOBITUN 4,, A2u A3 IPU yCIIOBUU COOBITHS B.

3. Ha cemMu kaprouykax HamucaHbl OyKBbI, OOpa3ylolIMe  CIIOBO
«COJIOBEM». Kaprouky mepeMemdBalOT X M3 HUX HAYraj [OCICA0BATEIHHO
U3BJICKAIOT W BBIKJIAABIBAIOT CJIEBa HAMPaBO TPU KapTouyku. HaliTu BeposTHOCTH
TOTO, 4TO Moiyuutcs ciioBo «BOJDy (coObiTre A4).

4. Kaxnas OykBa cioBa «MATEMATUKA» nHanmucana Ha OTIeIbHOU
kaprouke. Kaproukm TtmarensHo mnepemenianbl. [locimenoBaTenbHO HM3BICKAIOT

4yeThlpe KapTouku. Haitm eeposmnocms cobvimus A — TOIYyYUTh CJIOBO
«TEMA»?

OTyeTHOCTH 3a 3aHATHE
PesynbpTaThl paboThl JOKHBI OBITH OTpakKeHBI B paboueld TeTpagu u
3alUIIEHBl YCTHO KaXIbIM CTYIE€HTOM. [Ipy MOATrOTOBKE K 3alMTE OCHOBHOE
BHHMAaHHUE YJCIUTh TOHUMAHHUIO (PU3UMUECKOTO CMBICTIA KaXKJIOTO ITYHKTA 3a/IaHus 1
000CHOBAHMIO MOJYYCHHBIX PE3YIbTATOB.

3akioueHue
[IpoBonutTcs cobecenoBaHWe MO pe3yJbTaTaM pabOThl C  KaXKIbIM
ctyaeHToM. CTyaeHTaMm, YCHEUIHO 3aBEpIIMBIIMM pPacyeT BCEX NPAKTUYECKUX
3aJIaHUU BBICTABIISICTCS OLICHKA.



IIpakTuueckoe 3ansaTue 3
DopmyJibl IOJHOM BEPOATHOCTH, balieca, bepHyim

Y4eOHbIe BONPOCHI 3aHATHS:

1. ®opmyna nomHou BepostTHocTH. Dopmyna baiieca
2. ®opmyna bepuyminm

COIAEPKAHUE 3AHATUSA
BerynureabHas yacTb
Ha cerogusmneM mpakTuyeckoM 3aHsATUM BaM mpenmaraercst BBITOJIHUTH
MPaKTUYECKUE 3aJlaHMsl, CBS3aHHBIE C KCIOJIb30BaHHEM (OpMya MOJTHOM
BeposiTHOCTH, baiieca u popmysl bepryu.

HpOBepKa I'OTOBHOCTHU CTYACHTOB K 3aHATHIO

1. Kakum 006pa3zom BBIYHUCIISETCS BEPOSTHOCTh CYMMBI M IIPOU3BEACHHUS
COOBITHUH.

2. Tlosicauts popMyITy TIOTHOM BEPOSTHOCTH.

[osicuuth hopmyay baiteca.

4. Tlosicauts hopmyiry beprysum.

b

1. ®opmyaa noaHoi BepossiTHocTH. @opmyaa baiieca

1. B tupe umeercs nsatb BUHTOBOK (Nel, No2, Ne3, No4, Ne5), BeposTHOCTU
MOMNAJaHUs U3 KOTOPBIX JJIsI JAHHOTO CTpEeJiKa paBHbI cOOTBETCTBEHHO 0,5; 0,6;
0,7;0,8;0,9.

a) OnpeaenuTh BEpOSTHOCTD IOIAIaHKs B MUILICHB TIPU OJTHOM BBICTpEIIE,
€CJIM CTPEJIOK OepeT OJHY U3 BUHTOBOK HayJady.

0) Crpenok OepeT OHY W3 BUHTOBOK HayJady, MIPOM3BOJUT BBICTPEI U

IIoImaaacT B MUIIICHB. HaﬁTH BCpOSITHOCTB TOro, 4To CTpeJ'IOK CTpCJ'IfIJ'I U3 BUHTOBKU
Ne3.

2. JIe u3 Tpex (Nel, Ne2, No3) nezaBucuMo paboTaroniux Jiammn mpubdopa
oTka3anu. HailTu BeposSTHOCTH TOro, YTO OTKa3asa jamna Nel, eciu BEpOSITHOCTH
otka3za jamn Nel, Ne2, Ne3 coorBeTcTBeHHO paBHbI: p1=0,1; p>=0,2; p3=0,3.

3. Bpau nocne ocMoTpa OOJIBHOTO CUMTAET, YTO BO3MOXKHO OJIHO U3 JBYX
3a0o0JieBaHUM, KOTOphIE 3alIM(ppoBaHbl HOMEpaMu | U 2, MpUYEM CTENEHb CBOEH
YBEPEHHOCTH B OTHOILIECHUH MPABUIBHOCTU AMarHo3a oH oueHuBaer kak 0,4 u 0,6
COOTBETCTBEHHO. JlJIsI yTOUYHEHMsI JHarHo3a OOJIbHOIO HAIpaBJSIOT HAa aHaju3,
MCXOJI KOTOPOTO JaeT IMOJOKUTEIBHYI0 peaknuto npu 3aboneBanuu 1 — B 90%
ciy4yaeB W npu 3aboneBaHud 2 — B 20% ciydaeB. AHaIM3 Aall MOJOKUTEIbHYIO
peakuuto. Kak u3MeHUTCs MHEHHE Bpaya Mociie IPOBEICHHOIO aHanu3a?



4. DieKkTpojiaMIbl M3rOTaBIMBAIOTCS Ha TpEX 3aBojax. [lepBblid 3aBOJ
npousBoaut 30% 0011ero KoJIu4yecTBa 3JEKTpoiamI, BTOpoi - 25%, a TpeTuil -
ocTajbHyl0 uacTh. IIpomykuus mepBoro 3aBoja conepkuT 1% OpakoBaHHBIX
aneKTposiamn, BToporo - 1,5%, tpetbero - 2%. B mMarasuH noctynaer mpoayKius
Bcex Tpéx 3aBozoB. KymnenHnas B Marasune jamma okasajnach OpakoBanHoil. Kakosa
BEPOSITHOCTh TOTO, UTO OHA IPOU3BEJAEHA EPBBIM 3aBOIOM ?

5. JlBa u3 TpEX HE3aBUCHUMO PaOOTAIOIINX AIEMEHTOB BBIYUCIUTEIHHOTO
YCTpOMCTBaA OTKa3au. HaliTh BEpOSATHOCTH TOTO, YTO OTKA3aJiy MEPBBIA U BTOPOU
AJIEMEHTBI, €CIIH BEPOATHOCTH OTKAa3a IMEPBOr0, BTOPOTO U TPETHETO 3JIEMEHTOB
COOTBETCTBEHHO paBHbl p, = 0,2; p> =0,4; p, =0,3.

6. Ha tpex nouepeir - HOmto, Mapuny u JIeHy - B ceMbe BO3JIOXKEHA
o0si3aHHOCTh MBITh mnocyay. llockonbky HOng crapmasg, el npuxoauTcs
BoIONHATH 40 % Bceit paboThl. Octanbubie 60 % paboThl MPUXOJATCS MOPOBHY
Ha Mapuny u Jleny. BepositTHocTn pa3outh 4To-HHUOYIh M3 MOCYIbI (B TEUCHUE
oaHoro MbITh) At FOnu, Mapunsl u Jlensl paBHbl cooTBeTcTBeHHO: 0,02; 0,03;
0,04. Ponurenu He 3HAIOT, KTO JEXKYypPHJI BEUEPOM, HO OHHU CIbIIIATU 3BOH
pa3buToil mocyapl. KakoBa BepOsSITHOCTH TOTO, YTO TMOCyAy Mbuta: a) FOms; 0)
Mapuna; B) JIena?

2. ®opmyJa bepHy/uiu

1. B cpennem 20% makeToB akIuil Ha AyKIIMOHAX MTPOJAIOTCS 1O
NIEPBOHAYAIBHO 3asIBJICHHON 1IeHe. HaliTi BEpOSITHOCTB TOTO YTO U3 9 NMAaKETOB aKLK B
pe3ysbTare TOProB MO MepBOHAYAIBHO 3asBJICHHOM LIEHE:

1. He OynyT npoaaHsl 5 makeToB.

2. byger nponaHo:

a) MeHee 2 TaKeTOB,

0) He OoJiee 2 MaKeToB,

B) XOTsI ObI 2 TaKeTa;

I') HAUBEPOSTHENIIIEE YHCIIO TAKETOB.

2. Tlo uenu npou3BoAT 6 HE3ABUCUMBIX BBICTPEIOB. BeposiTHOCTH nmonaganus
IIpU Kaxa0M BeicTpene paBHa 0,75. Haiitu:

a) BEpOATHOCTb POBHO 5 MOMNAAaHui;

0) BEpOSITHOCTb HE MEHEE S5 MONaJaHN;

B) BEPOSATHOCTh MEHEE 3 MONa aHMil.

3. B xopoOke siexut 200 KOHAEHCATOPOB, MPUYEM 2 U3 HUX HY)KHOU €MKOCTH.
CayyaifHbIM 00pa3oM U3 KOPOOKH BEIHUMAIOT | KOHJIEHCATOP U MOCIIE ONPEICIICHUS
€ro eMKOCTH BO3BpaIIatoT 00paTHO B KOPOOKY. BRISCHUTH CKOJIBKO pa3 HY>KHO
OCYIIIECTBUTh YKA3aHHYIO OMEPAIIHIO, YTOObI BEPOSITHOCTh BCTPETUTH XOTs ObI OJTUH
KOHJICHCATOp HYXKHOM eMKOCTH Obl1a He MeHbIie 0,95.



4. YCcTpOHCTBO COCTOUT U3 3 HE3aBUCUMO PabOTAIOIIMX OCHOBHBIX 3JIEMEHTOB.
Y CTpONCTBO OTKa3bIBAET €CIIM OTKAKET XOTS Obl O/IMH 3J1eMEHT. BeposTHOCTh OTKa3a
Ka)KI0ro 37ieMeHTa 3a Bpemsi t paBHa 0,1. HaliTu BeposiITHOCTh 6€30TKa3HOM paboThI
YCTPOMCTBA 3a BpeM4 t, €CIu:

a) paboTatOT TOJIBKO OCHOBHBIE HJIEMEHTHI;

0) BKJIFOUEH OJMH PE3EPBHBII JIEMEHT;

B) BKJIFOUEHBI 2 PE3E€PBHBIX AJIEMEHTA.

[Ipennonaraercs, 4TO pe3epBHBIE 3JIEMEHTHI Pa00TAIOT B TOM XK€ PEXKHUME, UTO U
OCHOBHBIE, BEPOSITHOCTb OTKAa3a KayKJI0T0 pe3epBHOrO 31eMenTa pasHa 0,1 n
YCTPOMCTBO OTKa3bIBAET MEHEE 3 IIEMEHTOB.

5. BeposITHOCTb U3rOTOBJIEHUSI HA aBTOMAaTUYECKOM CTaHKE CTaHJapTHOU
netanu paBHa 0,8. HaifT BepOsSITHOCTH BO3MOKHOTO YHCJIa TIOSIBJIEHUS OpaKOBaHHBIX
neranen cpeau S 0TOOpaHHBIX.

OT4yeTHOCTH 32 3aHATHE
Pe3ynbraThl paboThl AOMKHBI OBITH OTPaKEHBI B padodeil TeTpagu U
3alMIIEHbl YCTHO KaXKIbIM CTyJIeHTOM. [IpyM moArotoBke K 3aliuTe OCHOBHOE
BHUMAaHUE YJEIUTh OHUMAHUIO PU3NYECKOTO CMBICIIA KaXKA0I0 ITyHKTa 3aJaHUsl U
00OCHOBAHUIO MOJIyYE€HHBIX PE3YJIbTaTOB.

3akiroueHue
[IpoBoguTcss cobecemoBaHue IO pe3yJbTaTaM pabOThl C  KaXKIbIM
ctyaeHToM. CTyleHTaM, YCHEIIHO 3aBEPIIMBIINM pacyeT BCEX MPAKTHUYECKHUX
3aJIaHUH BBICTABIIACTCS OIICHKA.



IIpakTHuyeckoe 3ansaTue 4
JlMckpeTHbIe ciay4yailHbIe BeJIUYMHbI

Y4eOHbIe BONMPOCHI 3aHATHSA:
1. 3akoH pacnpeneneHuss AUCKPETHOW CIIy4YaillHOW BETMYUHBI
2. ®OyHKUUS pacnupenesieHus: AUCKPETHON CIIy4YalHOW BETUYHHbI

COIAEPXKAHUE 3AHATHUA
BerynuresabHas yacTh
Ha ceromnsuineM npakTuyeCcKoM 3aHATUUA Bam npeaaraercs BbIITOJIHUTD
MPAKTUYECKUE 3aaHNS, CBA3aHHBIE C JUCKPETHBIMU CIIyYalHbIMU BEITMUUHAMMU.

IIpoBepKka rOTOBHOCTH CTYJIEHTOB K 3aHATHIO

1. JlaTe onpeaeneHue ciy4yailHOW BETMYUHBI.

2. Kakas cinydaiiHas BETUYMHA Ha3bIBAETCS JUCKPETHOMU?

3. Kakas cirydaiiHas BETMYMHA HA3bIBAETCS HEMPEPBIBHOM?

4. Yto Takoe 3aKOH pacnpeaeneHue ciaydyaiHol BenruunHbl? CriocoObl
3aJIaHHs.

5. UYro nonumaetcs noj pyHKIUEH pacpeaeeHus CTy4ailHON BETUYHHbBI?
CrnocoObl 3a1aHus.

1. 3akoH pacnpenesieHrsi AUCKPETHOI CJIYy4YaliHOH BeJTHYHHbBI

1. I[HCKpGTHaH cnyqaﬁHaﬁ BeJan4YrMHA X 3a/laHa 3aKOHOM pacCIIpCaACICHUA

a)
X[ 1[3] 6] 8
p |02]0,1] 04 |03
0)
X[ 2[4 576
p |03]0,1] 02|04
B)

X[ 10]15] 20
p |0,1]0,7] 02

[TocTpouTh MHOTOYTOJIBHUK PaCIpe/ICICHHUS.

2. YCTpOHCTBO COCTOUT M3 TPEX HE3aBUCHUMO pPaOOTAIOUIUX 3JIEMEHTOB.
BeposTHOCTh OTKa3a KaxkJoro 3jnemMeHta B oJHOM omnbiTe paBHa 0,1. CocTaBUTH
3aKOH paclpeAesIeHUs] YMCa OTKa3aBIIUX 3JIEMEHTOB B OJTHOM OIIBITE.

3. B maptuu 10 % HecranmapTHbix nertaneil. Hayaady oTtoOpaHbl yeThipe
netanu. Hanrcars OMHOMUANBHBIN 3aKOH paclpeeieH s AUCKPETHON ClIy4aiiHON



BEJIMYMHBI X — YMCJIa HECTaHJAPTHBIX JIeTajell cpeau 4YeThIpEX OTOOpPaHHBIX U
IIOCTPOUTH MHOTOYI'OJIbHUK PACIIPEACIICHUS.

4. Hanucate OMHOMUANBbHBINA 3aKOH pacipeieNieHus: TUCKPETHON CciydyaiiHON
BEJIMYMHBI X — YUCIIA MOSIBICHUS «TepOa» IMpU ABYX OpPOCAHUSIX MOHETHI.

5. Tlocne oTBeTa cTyAeHTa Ha BOIPOCHl SK3aMEHAIIMOHHOTO OuieTa
DK3aMEHATOp 3aJa€T CTYNEHTY JOIIOJHUTENbHbIE BoIpocsl. IIpemnonasarens
IIpEKpalaeT 3aJ4aBaTh JIONOJIHUTEIBHBIE BOIPOCHI, KaK TOJBKO CTYJEHT
oOHapyXMBaeT 3HAHME 3aJJaHHOTO BOIpOoca. BeposTHOCTH TOro, YTO CTYAEHT
OTBETUT Ha 000N OMOJHUTENbHBIN 3adaHHbIN Bompoc, paBHa 0,9. TpeOyercs
COCTaBUTH 3aKOH paCIpEleTCHUs ITUCKPETHOM CIIy4YalHOM BEJIMYMHBI X — YHCIIA
JOTIOJIHUTENBHBIX BOIPOCOB, KOTOPBIE NPENOAABATENb 3a4acT CTYNEHTY, HAUTH
HaWBEPOATHEMIIEE YUCIIO 3aJaHHBIX CTYJICHTY JOIOJHUTEIBHBIX BOIIPOCOB.

6. 13 nByx opymuii mooudep&aHo BenETcs CTpeianda IMo MeNH A0 IEPBOTO
NONaJaHus OAHUM M3 OpyIuid. BeposTHOCTh nonanaHus B LEIb IEPBBIM OPYIHEM
cocraBiseT 0,3, BropeiM — 0,7. Haunnaet crpens0y nepBoe opynue. CocTaBUTH
3aKOH pacHpeicseHuss OUCKPETHOM CIydyalhHOW BenuuvHbl X WM Y — 4uciIa
U3pACXO0JIOBAHHBIX CHAPSA0B COOTBETCTBEHHO MEPBBIM U BTOPHIM OPYAHEM.

7. Yuebnuk uznan tupaxom 100000 sk3emiuisipoB. BeposTHOCTh TOro, 4TO
y4eOHUK cOpoImropoBaH HenpasuwibHO, paBHa 0,0001. Haiftu BEeposITHOCTH TOTO,
YTO TUPAXK COACP>KUT POBHO MATH OPaAKOBAHHBIX KHMUT.

8. Mara3un nomyuyun 1000 OyThUIOK MHUHEpaTIbHOM BOJIBI. BeposTHOCTH
TOTO, YTO TPHU TEpPeBO3Ke OyThUIKa OKaxkeTcs pa3zdoutoit paBHa 0,003. Haittm
BEPOSITHOCTh TOTO, YTO MAara3uH MOJIYYUT pa3OUTHIX OyTHUJIOK: a) POBHO IBE; 0)
MeHee ABYX; B) OoJiee ABYX; I') XOTs Obl OJIHY.

2. @yHKUUA pacnpeneseHuss JTMCKPETHOH CIy4allHOI BeJTHYMHbI

1. Jlns Bcex 3aganuii 1.1 mocTpouTh (PYHKIUIO pacnpeiesieHusl CIrydyaiiHON

BEJIMYUHBI X.
OT4eTHOCTDH 32 3aHATHE

Pe3ynbraThl paboThl AOKHBI OBITH OTpPaKEHBI B padodeil Terpagu U
3AIIMIIEHBl YCTHO KaXIbIM CTyA€HTOM. IIpM MOArOoTOBKE K 3alIUTE OCHOBHOE
BHUMAaHUE YJEIUTh TOHUMAHUIO (PU3MUECKOTO CMbICTIA KaKI0T0 MYHKTA 3aaHusl U
00OCHOBAHUIO MOJYYEHHBIX PE3YJIHTATOB.

3akaroveHue

[IpoBomuTcs cobecenoBaHWe IO pe3yjabTaTaM pabOThl C  KaXIbIM
ctyneHToM. CTyJeHTaM, YCIEIIHO 3aBEpPLIMBIIMM pPACYET BCEX MPAKTHYECKUX
3a/IaHUI BBICTABIIAETCS OLICHKA.



IIpakT4eckoe 3anaTue S
YucaoBbie XapaKTEPUCTHKH JUCKPETHBIX CIYYAHHbIX BeJINYUH

Y4eOHbIe BONPOCHI 3AHATHA:
1. MaremaTtnueckoe 0)KUJaHUE TUCKPETHOMN CIIy4YaliHOM BEIUYMHBI
2. Jlucnepcusi AUCKPETHOM CIIy4YaillHOW BETMYUHBI

COJAEPKAHHUE 3AHATHUA
BerynurenbHast yacTh
Ha ceroansimiHem npakTthdeckoM 3aHsaTUM Bam mpensaraercsi BbIIOJIHUTH
IPAKTUYECKNE 3a/1aHUs, CBSA3AHHBIE C HAXOXICHHEM YHCIIOBBIX XAPAKTEPUCTUK

AUCKPCTHBIX CJ'Iy‘-IElfIHBIX BCINYHH.

IIpoBepka rOTOBHOCTH CTYJIEHTOB K 3aHATHIO
1. laTp onpeneneHue Ci1y4aiHOW BEJIMYUHBI.
2. Kakas cioydaiiHasi BEJIMYMHA HAa3bIBACTCS JUCKPETHOM ?
3. UTo Ha3bpIBaE€TCS MAaTEMAaTHYECKUM OXugaHnem? CBOMCTBA.
4. laTh onpeiesieHue JUCIIEPCUN JUCKPETHOM Cy4aliHOW BEJIMYMHBI?

CaoiicTBa.
5. JlaTh onpeiereHue CpeIHEro KBaIPaTHIECKOTO OTKJIOHEHHUS?

1. MaremaTn4yeckoe OKUAaAHUE JUCKPETHOM CJIy4ailHOM BeJNYUHbI

1. [uckperHas ciy4aiHas BenM4uHa X 3aJaHa 3aKOHOM PaCPEIEIICHUS

A)
X1 [3 |6 |8
p |02]0,1104 |03
b)
X [2 [4 [5 6
p |03]0,1/02 |04
B)

X [10 [ 15 [20
p 1010702

Bpraucnuth MaTeMaTHUECKOE OXHUJaHUC.

2. Haiitn MaremMaTH4eCKOe OKUIAAHUE JUCKPETHOW CIIy4alHOM BEJINYUHBI
7, eciau W3BECTHbI MareMatudeckue oxujanus X u Y: a) Z=X+2Y, M(X)=5,

M(Y)=3; 6) Z=3X+4Y, M(X)=2, M(Y)=6.



3. JluckperHast cinydaiiHas BeJIWYMHA X NPUHUMAET TPU BO3MOXKHBIX
3HAYEHHUS X, =4 ¢ BEPOATHOCTBIO p, =0.5; x , =6 ¢ BEPOATHOCTHIO p , = 0.3; X ; C
BEpOSITHOCTHIO p ;. HaliTu x, u p,, 3Has, uro M(X)=S8.

4. KonrtponbHas paboTa cocTOUT U3 TpEX BompocoB. Ha kaxwlil Bompoc
npuBegeHo 1o 4 orBera. CocTaBuUTh M U300pa3uTh Tpaduyueckud 3aKOH
pacupeneneHusl Yyuciia IPaBWIbHBIX OTBETOB IPHU IIPOCTOM YyrajabiBaHuu. HaiTu
MAaTEMaTHYECKOE OKUAAHUE 3TOU CIIy4YaliHOM BEJIMYUHBI.

5. B Ounere 3 3agaun. BeposTHOCTb NPaBUIBLHOTO PEIICHHS IEPBOU
3agaun paBHa 0,9, Bropoit — 0,8, Tperbeiri — 0,7. CocTraBuUTh U H300PA3UTH
rpauyYecKy 3aKOH pacmpeieSIieHUs] YhClia MPAaBIWIIBHOTO PEIICHUs 3a/1a4d B Ouiiere
Y BBIYUCIINTh MATEMAaTUYECKOE OKUIAHUE STOU CITy4YalHON BEJIUYHUHBI.

6. CnenaHo 1Ba BBICOKOPHCKOBBIX BKJaaa: 10 Teic. pyOsield B KOMIIAHUIO
A u 15 T1IC. pyOneit B komnanuto B. Kommanuss A obemaer 50% roaoBbiX, HO
MOXeET JIONMHYTh ¢ BeposATHOCTHIO 0,2. Komnanus B — 40% roaoBbix, HO MOXKET
JONHYTh € BepoATHOCTBHIO 0,15. CocTaBUTH 3aKOH pacHpeieneHus ClydalHOu
BEJIMYMHBI — 001Ie cyMMbI MpUObLTH (YOBITKA), MOJYYEHHOW OT JIBYX KOMMAHUN
yepes ro. Haiitu e€ Maremarnueckoe 0XUIaHHE.

7. Haiitu MateMaTuueckoe OKHJIaHUE JOTEPEHHBIX OMIIETOB, HA KOTOPBIX
BBINIAAYT BBIUTPHINHU, eciu mpuodpereHo 20 OmiIeToB, NpUuéM BEPOSITHOCTH
BBIUTPHIIIIA 110 OJTHOMY OuyeTy coctasisiet 0,3.

8. Haiitn matemaTndeckoe 0)KMIAAHUE NUCKPETHOM CIYyYallHOW BEJIIMYHUHBI
X, pacupenenéHHou no 3akony Ilyaccona:

9.
X 0 ] 2 k
A -y 2 _ k _
» exp(-1) exp1 !g ) | A exzp!( A) A exlg( A)
Y4YUTBIBATH, 4TO z A exp(4)
m=0 m'

2. JIucnepcusi AUCKPETHON CJIy4ailHON BeJIMYUHBI

1. [Jns 3apanuii Nel, 3,4, 5 0. 1 BBIYMCIUTE AUCTIEPCUIO pacpeaeICHUs
CIIy4YallHOM BEJIMYMUHBI X.

2. CayuaiiHas BeauurHa X 3aJlaHa 3aKOHOM pacIpeacieHus
X 2 3 10




L p [ O1 [ 04 [ 05 |
Haiitu cpennee kBagpaTuuHOe OTKIIOHEHHE o (X).

3. Haiitu nucnepcuro JUCKPETHOM ClTy4allHOW BEITMYUHBI X — YUCia
MOSIBJICHUS] COOBITUSL A B MATHU HE3aBUCUMBIX UCTIBITAHUSX, €CIIA BEPOSITHOCTD
MOSIBJICHHS COOBITHM A B Ka)KJIOM HCIIbITaHUM paBHa (,2.

4. DbpomeHsl n urpanbHbIX KOocTeld. HallTh qucnepcnio CymMBbl 4nciia
OYKOB, KOTOPBIE MOTYT MOSIBUTHCS] HA BCEX BBINTABIINX I'PAHSX.

OT4eTHOCTD 32 3aHATHE
Pe3ynbraTel paboThl AOKHBI OBITH OTPAXKEHBI B padodeil TeTpagu H
3alMIIEHbl YCTHO KaXKIbIM CTYJIEHTOM. lIpy MOAroToBKE K 3allMTe OCHOBHOE
BHUMAHHE YJEIUTh MOHUMAHHUIO (PM3HUUECKOTO CMbICIIA KaXK0T0 MyHKTa 3aJaHus U
00OCHOBAHUIO MOJYYEHHBIX PE3YJIbTATOB.

3akiouenue
[IpoBoauTcs coOecenoBaHue IO pe3yJbTartaM padOThl C  KaXIbIM
ctyneHToM. CTyJeHTaM, YCICIIHO 3aBEPUIMBIIMM pPacdyeT BCEX IMPAKTHYECKUX
3aJIaHHI BBICTABIISIETCS OLIEHKA.



IIpakTHueckoe 3ansaTue 6
YucioBble XapaKTEPUCTUKH HENMPEPHIBHBIX CJYYailHbIX BeJINYUH

Y4eOHbIe BONPOCHI 3AaHATHA:
1. MaremaTnueckoe 0)KUJaHUE HETPEPBIBHOW CIIyYaWHOW BEJIMUYUHBI
2. Jlucniepcusi HENPEPHIBHOM CITYyYaHON BETMYMHBI

COJAEPKAHHUE 3AHATHUSA
BerynureabHas 4acThb
Ha ceroansiminem npakThdecKOM 3aHSATHHM Bam mnpennmaraercsi BhIIOJIHUTH
MPAKTUYECKUE 3aJaHUS, CBI3AHHBIE C HAXO0XICHUEM YHUCIIOBBIX XapPaKTEPUCTUK
HETPEPBIBHBIX CIyYaUHBIX BEJIMYMH.

[IpoBepka rOTOBHOCTH CTYIEHTOB K 3aHATHUIO
1. Kakas ciyvaliHasi BETMYMHA HA3bIBAETCS HENPEPHIBHOM ?
2. Yto Ha3bIBAECTCS IJIOTHOCTHIO PACHIPEICIICHUS BEPOATHOCTEM?
3. Uro Ha3blBaeTCs  MaTeMAaTUYECKUM  OXXKHMJIAHUEM  HENpepbIBHON
CIIy4ailHOW BEJIMYUHBI?
4. JlaTe onpeneneHue AMCIEPCUN HEMTPEPBIBHOM CIIy4alHOM BEJIMYHHBI?
5. JlaTh omnpesesieHre Ha4aJIbHOIO TEOPETUYECKOT0 MOMEHTa ropsiaka k?
6. JlaTh onpenenieHrne NEHTPATBHOIO TEOPETUYECKOTO MOMEHTa nopsiaka k?

1. MaremaTnuyeckoe 0;KMAaHHE HENPEPbIBHOM CJIY4ailHON BeJMYMHBI

1. CnyuaiiHas BenmduHa X 3aJlaHa TUIOTHOCTBIO pacmpeaeneHus f(x)=x/2 B
unrepBaiie (0, 2); BHe aToro uHTepBana f(x)=0. Halitn MaremaTnueckoe OKu1aHHE
BEJIMYMHBI X.

2. CnyuaitHas BenmmumHa X  3aJjaHa  IDIOTHOCTBIO  pacmpe/ieCHUs
f(x)=x+05 B wunrepBage (0;1); BHe »sToro wuHrepBana f(x)=0. Haiitu
MaTeMaTHYeCKoe OXHuJaHue QYHKOUH Y =X (He HaXoAsd TMPeaBapUTEIHHO
MJIOTHOCTH pachupenesieHus Y).

3. Haittu maTeMaTnyeckoe 0XKUJaHUE CIIyYallHOM BEIWYUHBI X, 3aIaHHON
byHKLIMEH pacnipeiesieHus:
0 ,x<0
Fx)=1—,0<x<4
4

|L1 , x>4



4. CnyvaiiHass  BeauMuMHAa X 33JaHa  IUIOTHOCTBKO — BEPOSTHOCTH
f(x)=C(x* + 2x) B unTepBaie (0;1). Bue storo untepnana f(x)=0. Halitu napamerp
C.

5. CnyyaitHas BenmuunHa X Ha wuHTepBasie (2, 4) 3amaHa MIOTHOCTHIO
pacnipenenenus f(x)= -(3/4)x > +(9/2)x-6; BHe sToro uHTepBana f(x)=0. Haiitu
MOJTy, MaTEMATUYECKOE OKUJAaHUE U MEANAaHy BEIUYUHBI X.

6. OyHKIUA ¢(x) 3a7aHa B BUJE:
rO , x<1

{a

et

P(x) =

, x>1

Haiin:

a) 3HAYE€HHE MOCTOSHHOU A, MpU KOTOPOW (yHKUHS OYJET MIOTHOCTHIO
BEPOSTHOCTHA HEKOTOPOU CIy4YaliHOW BEIUYUHBI X;

0) BeIpaxkeHue GyHKUUU pacnpeneneHus F(x);

B) BBIYHMCIIUTH BEPOATHOCTH TOTO, YTO CiydyailHas BEJIMYMHA X MPUMET
3HAYEHUE Ha OTpe3ke [2;3];

I') HAUTH MaTEeMaTUYECKOE OKHUJIAHWE U JIUCIIEPCUIO CIYYAHOW BEJIMYMHBI
X.

2. JIucmepcusi HempepbIBHOW CJIY4YaiiHON BeJIMYUHBI
1. CnyvaiiHas BennunHa X 3aJaHa  IUIOTHOCTBIO — paclpeleCHUs
f(x)=1/(rvJc? —x*>) B uHTepBayne (-c; ¢); BHe 3Toro uHTepBana f(x)=0. Haiitu
JIACTIEPCUI0 BEIIMYHUHBI X.

2. Cnyyaitnas BenmuuumHa X Ha uHtepBaie (0, 7 ); 3alaHa TUIOTHOCTHIO
pacnpenenenus f(x)=(1/2)sin x; BHe 3TOoro mHTepBana f(x)=0. Haiitu gucnepcuro
BEJIMYMHBI X.

3. Cayuaiinasa BenuurHa X 3a7iaHa IIIOTHOCTBIO pacnpenenenus f(x)=0.5x B
untepBaiie (0, 2); BHE 3TOro uHTEpBaia f(x)=0. HaliTu HayanbHbIC U [ICHTPAIbHBIC
MOMEHTEHI IIEPBOTO, BTOPOTO, TPETHETO U YETBEPTOTO MOPSIKOB.

OT4yeTHOCTH 32 3aHATHE

Pe3ynbraThl paboThl AOHKHBI OBITH OTPaKEHbI B palodeil TeTrpagu u
3alUIIEHbl YCTHO KaXKIbIM CTyAeHTOM. lIpu moAroroBke K 3aluTe OCHOBHOE
BHUMAaHUE YJEIUTh MOHUMAHUIO PU3NYECKOTO CMBICIIAa KaXKA0r0 MMyHKTa 3adaHUsl U
00OCHOBAHUIO MOJIyYE€HHBIX PE3YJIbTaTOB.

3akaroveHue

[IpoBoautcs cobecenoBaHue 1O pe3yibTaTaM pabOThl € KaKIbIM
ctyaeHToM. CryzaeHTaMm, YCIEIIHO 3aBEpUIMBLIMM pPACYET BCEX MPAKTHUYECKHX
3a/IaHU BBICTABIIIETCS OLIEHKA.



IpakTuyeckoe 3ansarue 7
IlepBuyHas cTaTu4yeckasi 00padoTKa C1y4ailHON BHIOOPKH

Y4eOHbIe BONMPOCHI 3aHATHSA:

1. PacyeT OCHOBHBIX XapaKTEPUCTHK BHIOOPOK. BapuanmoHHbINH U CTATUCTUYECKUN
PSIBI

2.

OI_[eHI/IBaHI/Ie I'CHCPAJIbHBIX YHCJIOBBIX XapaKTCPHUCTHUK C ITIOMOIIIBIO

TPYHIIUPOBAHHOIO CTATUCTUYECKOTO PsAIA

COJAEPXKXAHUME 3AHATHUA

BerynurenbHast yacThb
Ha ceropnsmiHeM npakTHUYECKOM 3aHITUU Bam npeiaraeTcst BEITOJIHUTh

MMPAaKTHUYCCKUC 3aJaHNsA, CBA3AHHBIC C OIIPCACIICHUCM XapPaKTCPHUCTUK BI)I60pOK.

AR e

* N

IIpoBepKa rOTOBHOCTH CTYACHTOB K 3aHSITHIO
UYro Takoe reHepajibHas COBOKYIHOCTb, BBIOOpPKA, BBIOOP?
ChopmynupyiiTe onpeneacHue NpocToro CIy4yanHOro BeIOOpa.
Kakue Buapl peaabHbIX BBIOOPOB BbI 3HaeTe?
Kakas BbIOOpKa Ha3bIBA€TCS PENpPe3eHTATUBHOM, OTHOPOAHON?
Uto Takoe BapuallMOHHBIN, CTATUCTUYECKUH Psifa?
JlaliTe onpenesieHre KpalHUX 3JIEMEHTOB BApUALIMOHHOIO psAlla, pa3Maxa,
MeJIMaHbl, KBApTUJICH.
YT0 Takoe MOJUrOH 4acTOT?
JaiiTe onpenenenue BIOOPOYHOUN (PYHKIIMHM pacipeeeHuUs.
UYTo Takoe o1eHKa FeHEPAIbHOM YHCIIOBOM XapaKTEPUCTUKU?

1. PacyeT OCHOBHBIX XapaKTePUCTUK BbIOOPOK. BapuaunonHublii u

CTATUCTUYCCKHH PSAAbI

qacT

1. B pesynbrare 3KcriepuMeHTa NOJy4eHa BHIOOpKa o0beMa n="79 :

-

-

[locTpouTh BapHallMOHHBIA M CTATUCTUYECKUWA Psil, U300pa3uTh IOIUTOH
OT, ONpPENENTUTh KpalWHUE OHIEMEHTHI, pa3Max BBIOOPKH, MeAHaHy BBIOOPKH,

HWDKHUM W BEpXHUU KBapTWIW, HAWUTH M TOCTPOUTH BBIOOPOUHYIO (DYHKIIHIO
pacnpeneneHys. BeluuciuTh OCHOBHBIE BHIOOPOUHBIEC OIIEHKH: BEIOOPOYHOE CpeHee,
BBIOOPOUHBIN HAuyaJbHBI W IEHTPAJbHBIA MOMEHTBI 2-TO TOpSAJKA, BBHIOOPOUHYIO
JTUCIIEPCHIO, a TAKXKE BEIOOPOUYHOE CPEeTHEKBAAPATUYECKOE OTKIOHEHHE.



2. OueHnBaHMe reHEPAJbLHBIX YHCJIOBbIX XaPAKTEPUCTHK €
MOMOIIBIO TPYNNUPOBAHHOI0 CTATUCTHYECKOT0 psiia

1. U3mepena makcumaiibHast EMKOCTh 20 MOJCTPOCUHBIX KOHAEHCATOPOB, U

pe3yibTaThl U3MEpeHHit (B muKkodapaiax) NpruBeICHbI B TAOJIUIIE:

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

[TocTpouTh rpynnupOBaHHBIN CTATUCTUUECKUN P U U300pa3UTh €ro B BUE
rucTorpaMmbl. OLIECHUTh T€HEPaJbHBIE YKCIOBBIE XAapaKTEPUCTHUKA C IMOMOULIBIO

IPYHIAPOBAHHOTO CTATUCTHYECKOTO PAJIa.

OT4YeTHOCTD 32 3aHATHE

Pe3ynbraTel paOOThl MOMKHBI OBITH OTpaXKeHbl B paboyell TeTpaau M
3alMIIEHbl YCTHO KaXIbIM CTyAeHTOM. [Ipu MOATrOTOBKE K 3alllUT€ OCHOBHOE
BHUMAHUE YJEIUTh MOHUMAHHUIO (PU3NYECKOTO CMBICIA KAKJIOTO IyHKTA 3aJaHUs U

000CHOBaHMIO IMOJIYUYCHHBIX PC3YJIbTATOB.

3akioueHue
[IpoBoautcs cobecenoBaHue 1O pe3yjibTaram pabOThI

C

KaXKIbIM

CTYACHTOM. CTy,Z[eHTaM, YCIICHIHO 3aBCPpHIMBIHIMM PACUYCT BCCX IMPAKTHYCCKHX

3aJITaHUU BBICTABISIETCS OLICHKA.




l.
2.

IIpakTuueckoe 3ausiTue 8
To4yeuHoe olleHUBAHME YMCIOBBIX XaPAKTEPUCTHK U MAPAMETPOB
pacnpeeeHUs TeHePAJIbHOI COBOKYITHOCTH

Y4eOHbIe BONPOCHI 3AHATHA:
Pacuer ToUeUHBIX OLIEHOK T€HEPAITBLHOW CpEeIHEN
PacyeT ToOUeUHBIX OLIEHOK T'€HEPATLHON JUCTIIEPCUU T€HEPATIBHOMN

COBOKYITHOCTH

COAEPKAHME 3AHATHUSA
BerynurenbHast yactb
Ha cerognsitineM npakTUYECKOM 3aHATUM Bam npensiaraercs BhIIOJHUTD

MPAKTUYECKUE 3a/IaHUs, CBSI3aHHBIE C OTPEICTICHUEM TOYEYHBIX OLIEHOK YHCIIOBBIX
XapaKTepUCTUK FeHEePaIbHON COBOKYITHOCTH.

SNk W=

i

[IpoBepka rOTOBHOCTH CTYACHTOB K 3aHSTHIO:
UTto Takoe reHepaibHas COBOKYIMHOCTh, BLIOOpKA, BEIOOP?
CdopmynupyiiTe onmpeneneHrne mpocToro Cay4aiHoro BeIOopa.
Kaxue BupI peasibHBIX BHIOOPOB BEI 3HaeTe?
Kakas Bp1OOpKa Ha3bIBa€TCA PENPE3CHTATUBHOM, OJJTHOPOIHOM?
Yr0 Takoe BapUALIMOHHBIN, CTATUCTUYECKUAN PAL?
JlaiiTe onpeneeHne KpaHUX 31EMEHTOB BApUALMOHHOIO psifia, pa3Maxa,
MEJIMaHbl, KBAPTUJICH.
UTo Takoe MOJUrOH YacTOT?
JaiiTe onpeneneHue BEIOOPOYHON (DYHKIIMH PaCTIpe/ICIICHNUS.
UTto Takoe OlleHKa r€HEePAIbHOM YMCIIOBOM XapaKTePUCTUKU?

1. PacyeTr TOYEYHBIX OLICHOK FeHEPAJIbLHOM cpeaHeil
1. 13 reHepanbHOM COBOKYITHOCTH U3BJIEUYeHA BhIOOpKA 00bemMa n=>50:
3JIEMEHTBHI X, 2 5 7 10

JacToTa n. 16 12 8 14

1

Halitn HecMmeleHHy0 OLIEHKY FeHEpaIbHOM CpelHEN. ABIsieTcs Tu Meauana
HecMelleHHOoU onienkoi? [Touemy?

2. V3 reHepasibHOM COBOKYMMHOCTH M3BJIeU€Ha BhIOOpKA 00beMa n=60:
BJIEMEHTBI X; 1 3 6 26
4yacTtoTa n, 8 40 10 2

HaiiTn HECMENIEHHYI0 OLIEHKY F€HEpaIbHOM CpenHel. SBsercs nmu
IIOJIyCyMMa MHTEPKBAPTHUIIBHOM IIMPOTHI HECMEIIEHHOW OLIEHKOM?

3. Haiitu BEIOOpOYHOE Cpe/iHee TI0 JAHHOMY paclpeeleHII0 BEIOOPKU

oorema n=10, BOCTI0JIb30BaBIINCH EPEXOJAOM K YCIOBHBIM BapUaHTAM:

[onemeHTHI | x

1

| 1250 | 1270 | 1280 |




JacToTa n. 2 5 3

4. Haiitu BEIOOpOUYHOE CpeiHee M0 JaHHOMY paclpeeieHII0 BEIOOPKU
oobeMa n=20, BOCTIOJIb30BABIIUCH MEPEXOJIOM K YCIOBHBIM BapUAHTAM:
AIIEMEHTHI X, 2560 | 2600 | 2620 | 2650 | 2700

1

qacToTa n. 2 3 10 4 1

l

5. Nmeetcs cny4daitnas BeiOOpKa (X, ,... Xs5) 00bema =5 u3 reepaibHOU

COBOKyTrIjVOC"gxI/I X, pacrpeaieneHHas 1o noka3areJibHOMY 3aKOHY:
e * x2>0;

px) = B kauecTBe TOUEUHOI OLIEHKH MATEMATHUECKOTO OKATAHUSI
0, x<O.

B35ITO Cpe/IHEee apu(PMETUUECKOE KPaHHUX YWICHOB BapUAllMOHHOIO psija. SBisieTcs

JIA OIIEHKA CMEIIEHHOM?

2. Pacyer TOYEYHBIX OLIEHOK reHEePaJIbHOM JUCIIEPCHH TeHEePAJIbHOM
COBOKYNHOCTH
1. Tlo BeIOOpke oOBbema n=41 HaiieHa CMEIICHHas OlLICHKa paBHas 3
reHepaibHO naucnepcu. HaliTh HECMEIIEHHYIO0 OLIEHKY JUCIEPCUU Te€HEPaTbHOU
COBOKYITHOCTH.

2. B wurore mATH W3MEPEHMH MJIWHBI CTEPKHA OJHUM mpubopom (6e3
CUCTEMATHYECKHUX OIIMMOOK) TOJIYYCHBI CIEAYIOIINE pe3ynbTaThl (B MM): 92; 94;
103; 105; 106. Haiitu: a) BBIOOpOYHYIO IJIMHY CTEP)KHS; O) BBIOOPOYHYIO W
UCIIPaBJICHHYIO TUCTIEPCUU OMMOOK pudopa.

3. Haiitu BBIOOpOYHYIO TUCIIEPCUIO IO JAHHOMY paclpeieICHUIO0 BHIOOPKH
oobema n=10:

SJIEMEHTHI X 186 192 194
JacToTa n. 2 5 3

4. HaiiTu BEIOOpOYHYIO AUCTICPCHIO 10 JAHHOMY PacIpe/ieICHUIO BEIOOPKH
o0bema n=10, BOCMOIH30BaBIINCH MEPEXOJOM K YCIOBHBIM BapUAHTAM:
3JIEMEHTBI X, 0,01 0,04 0,08

1

JacToTa n. 5 3 2

1

5. HaiiTu BEIOOpOYHYIO JUCTIEPCHUIO 110 TAHHOMY pacIpeIeiICHUI0 BEIOOPKH
o6bema n=50, BOCIIOIH30BABIINCH MEPEXOOM K YCIOBHBIM BapHaHTAM:
3JIEMEHTBI X, 18,4 18,9 19,3 19,6

JacToTa n. 5 10 20 15

1

6. Haiitu ucrnipaBiieHHy10 BEIOOPOYHYIO AUCIIEPCUIO TIO JAHHOMY
pacrpeeneHuto BbIOOpku 00bema n=10, BOCIOIb30BaBUINCH MTEPEXOIOM K
YCIIOBHBIM BapuaHTaM:



3JIEMEHTBHI X, 23,5 26,1 28,2 30,4
4acToTa n, 2 3 4 1

OT4eTHOCTH 32 3aHATHE

Pesynbrarel paboThl AOMKHBI OBITH OTPa)KEHbI B paboueld TeTpaau u
3alMIIEHbl YCTHO KaXKIbIM CTYJIEHTOM. IIpu MOAroTOBKE K 3allUTe OCHOBHOE
BHUMAaHHE YJEIUTh MOHUMAHHIO (PU3UUECKOT0 CMbICIA KaXKJO0T0 MYHKTA 3aJJaHus U
00OCHOBAHUIO MIOJIyYE€HHBIX PE3YJIbTATOB.

3akaroveHue

[IpoBoautcs cobecenoBaHue 1O pe3ynbraraM pabOThl C  KaXIbIM
ctyaeHToM. CTyzneHTaM, YCIENIHO 3aBEpIIMBIIMM pacyeT BCEX MNPAKTUYECKUX
3aJIaHNM, BBICTABJISIETCS OLICHKA.



IIpakTuueckoe 3ausiTue 9
IHosryyeHue OLIEHOK NAPAMETPOB IeHePaJIbHOI0 pacnpeaeaeHus
METOJAMH MOMEHTOB 1 MAKCUMAJIBLHOT0 MPABA0NO100Us

Y4eOHbIe BONPOCHI 3aHATHSA:
1. IlomyueHue OIIEHOK MapaMeTPOB TeHEPATBHOTO PACIIPEICTICHIS METOI0M
MOMCHTOB
2. [Tomy4deHune OIeHOK MapaMeTpOB FeHEPaTbHOTO PACIIPEICTICHIS METOIOM
MaKCHMAaJIbHOTO MTPABI0NOI00US

COAEPXAHUE 3AHATHUA

BerynuresibHas 4yacTb
Ha cerogusmmHaeM npakTHYeCKOM 3aHATUH BaM mpennaraercs BBIIOJHUTH
IIPAKTUYECKNE 3aJJaHUsI, CBSI3aHHBIC C ONPENEIICHUEM TOYEYHBIX OLIEHOK YMCIIOBBIX
XapaKTEPUCTUK F€HEPATIbHON COBOKYITHOCTH.

IIpoBepka rOTOBHOCTH CTYACHTOB K 3aHSTHIO:
UTto Takoe reHepaibHas COBOKYITHOCTh, BRIOOPKA, BEIOOP?
CdopmynupyiiTe onpeneaeHue NpocToro cay4yaiiHoOro BIOopa.
Kaxue Bubl peasibHbIX BHIOOPOB BbI 3HaeTE?
Kakast BbIOOpKa Ha3bIBaeTCA penpe3eHTaTUBHOM, OAHOPOIHOM?
YTo Takoe BapHallMOHHBIN, CTATUCTUYECKUMN PSa?
JlaliTe omnpeneneHue KpamHUX 3JIEMEHTOB BapUALMOHHOIO psiaa, pazMaxa,
MEIUaHbl, KBAPTHUIICH.
7. YUTO Tako€ MOJINTOH 4acTOT?
8. JlaiiTe ompenenenre BEIOOPOUHON (PyHKINU pacTpeieiCHHs.
9. Uto Takoe OLIEHKA T'€HEPATIBHONW YUCIOBOM XapaKTEPUCTUKH?
10.Kakast omeHKa Ha3bIBACTCSI COCTOSTEIBHOW, HECMEIICHHOW, pPoOacTHOM,
3¢ PEeKTUBHOM.

AN

1. Honyqeﬂne OLCHOK MapaMeETpPoOB IC¢HEPAJBHOTO0 paclipeacjacHust
ME€TOJA0M MOMCHTOB

1. Cnyuyaiinas BenuuuHa X umeet pacnpenenenue [lyaccona.
k

P{X =k} :%e‘* k=0,1..

rne A — HEW3BECTHBIA MapameTp. B pesynpraTe HE3aBUCUMBIX HaOIIOJIECHUI
nojyueHa ciaydyaiiHas BbiOopka (Xi,...X,). HaiiTd METOZIOM MOMEHTOB TOYEUHYIO
OLUEHKYy @(X,) mapamerpa A u YyOeOWTbCs, YTO 3Ta OLEHKA SBISAETCS

HECMEIIEHHOMN U COCTOSTEILHOM.



2. Ilycts jpana ciydaiiHas BbeiOOpka (X,..X,) oObeMa »n U3 TeHEpaJbHON
COBOKYIIHOCTH X , UMEIOLLIEN paBHOMePHPIfI 3aKOH pacIIpeIeIICHUs
,x €(a,b)
px) =J b-a
[0.x ey
C HEM3BECTHBIMU MapameTrpaMu g U b. HaliTu METOIOM MOMEHTOB TOYEUYHBIE
OLICHKH 3THUX I1apaMETPOB.

2. Ho.ﬂyqune OLCHOK MapaMeETPOB IrC¢HEPAJBHOTO0 PaCIipeaAcJICHUA
METOA0OM MAKCHMAJBHOI'O HpaBIIOHOI[Oﬁl/Iﬂ

1. Tlycte mama ciydaiiHas BbIOOpKa (X),..X,)o0beMa »n W3 TCHEPAILHOM

COBOKYMHOCTU X , paclpeIeICHHON 110 OMHOMHUAIILHOMY 3aKOHY
P()=CI0I(1-0), j=0.k
k k

C HEU3BECTHBIM MapaMeTpoM 6 (BEpOSTHOCTBIO MOSBIECHUSA COOBITHS B OJHOM
UCTIBITAaHUM ). MEeTOA0M MAaKCUMaJIbHOTO MPaBAONOA00M HAUTH TOYEUHYIO OLEHKY
napameTpa 6.

2. Meto10M MaKCUMaJbHOTO MPaBAONOA00MS MO CIy4ailHON BBIOOpKE (Xl,...Xn

HAMTH OLIEHKy IapaMeTpa & B pacrpenaeenus [lapero (6> 0,a>0):
al 8)et!
px;0)= 60 x
Y/

to,x< 0;

x2>0;

OT4YeTHOCTH 32 3aHATHE
Pe3ynbpTarel paboThl JOMKHBI OBITH OTpaKE€HbI B paboueill TeTpaau u
3aIIMIIEHBI YCTHO KaXIbIM CTyA€HTOM. IIpym MOAroToBKE K 3alIMTE OCHOBHOE
BHUMAHHE YJEIUTh IOHUMAaHHUIO (PU3HUUECKOT0 CMbICIA Ka)KJO0r0 MyHKTa 3aJaHus U
000CHOBAHUIO MOJYYEHHBIX PE3YJIHTATOB.

3akiaroueHue
[IpoBoauTcss cobecemoBaHWe MO pe3ysibTaTaM pPabOThl C KaXXIbIM CTYJACHTOM.
CryneHTaMm, YCHENIHO 3aBEPIIMBIIMM pacueT BCEX NPAKTUYECKUX 3aJaHui
BBICTABIISIETCS OIICHKA.

I/IHTepBaJIbHOC OLCHUBAHUEC YUC/I0OBbIX XaPAKTCPUCTUK

Y4eOHbIe BONPOCHI 3AHATHA:
1. [locTtpoeHne OBEpUTEIHHOIO MHTEpBaja HJs BBIOOPOUHOM CpeaHeit
HOPMaJIbHOU T€HEPATLHON COBOKYITHOCTH
2. OueHKa JOBEPUTEIBHOIO HHTEPBAJIA AJI1 MATEMAaTUYECKOTO OKUIAHUS

COAEPKXAHUE 3AHATUA




BerynurenbHas yactb
Ha ceromnsiimHeM mpakTH4YecKOM 3aHSATHH Bam mpesaraercs BBIMOJIHUTH
MPaKTUYECKUE 3aJIaHNs], CBSI3aHHbBIE C ONPEICTICHNEM TOYEUHBIX OLIEHOK YMCIOBBIX
XapaKTePUCTHUK F€HEPaTbHON COBOKYITHOCTH.

[IpoBepKka rOTOBHOCTH CTYJICHTOB K 3aHSITHIO:

1. JlaiiTe onmpeaeneHne J0BEPUTEIHHOTO HHTEPBAIA.

2. YTO Tako€ TOYHOCTh U HAJICKHOCTh OLIEHKH?

3. Kak ompegensercss TOYHOCTb W HAJEKHOCTb OLEHKH BEpPOSTHOCTH
COOBITHS IO OTHOCUTEILHON YacToTe?

4 TTocTpoiiTe NOBEPUTEIbHBIA MHTEPBAN IJI1 MAaTEeMaTUYECKOrO OXKUJAHUS
m HOPMaJIbHOM T€HEPAIBHOW COBOKYITHOCTH

5.ITocTpoitTe JOBEPUTEIBHBIN UHTEPBAJ IJIsI MATEMATUUECKOTO OXKHUJIAHUS M

10001 reHepaibHONM COBOKYITHOCTH MPU OOJIBIIOM 00bEME BHIOOPKH.

6. Haiiqute kBanTuinu pacnpenenenus Crprofenta (mo tadnuue I11) mopsaka
0.9 1 0.99 ¢ 10 crenensimu cBOOOIBI.

1. ITocTpoeHue 10BepUTEIHLHOTO HHTEPBAJIA IJI51 BLIOOPOYHOI
cpeaHed HOPMAJILHOM IeHePaJIbHOM COBOKYITHOCTH

1. IIpy nDomomM BOJBTMETPA, TOYHOCTH KOTOPOIO XapaKTEPU3YETCS
CpeIHUM KBaapaTWdHbIM OTkIOHeHHMeM 0,2B, mnpoeneno 10 wu3mepenui
HanpspkeHus: 0opToBoii OaTtapen. HailTu noBepuTenbHBIA UHTEPBAI AJI1 UICTUHHOTO
3HaueHusa Oarapeu c koapduimentom y =0,95, ecnu cpennee apudmMernyeckoe
pesyiabratroB HabmoaeHudt x~ =50,2B. KoHTponmupyemblii mnpu3Hak HUMeeT
HOPMAJIBHOE PACIIPEIECIICHUE.

2. W3 60ab11101 MapTUX SJEKTPOJIAMIT OBIII0O OTOOPAHO CIIy4alHBIM 00pa3oM
400 . g1t onmpeAesieHusl CpeIHe MPOAOIKUTEILHOCTU TopeHus. BriGopouHast
CpEaHssl TIPOIOJKUTEIFHOCTh TOPEHUST J1aMIl OKazayiach paBHou 1220 yvac. Halitu
¢ kodpdunmentom poepus y =0,997 HOBEPHUTEIBHBIM WHTEPBAN I CpeaHEn
MPOJOKUTEILHOCTA TOPEHUS 3JIEKTPOJaMIIbl MO BCEM MapTHUM, €CIU CpelIHEee
KBaJPaTUYHOE OTKJIOHEHHUE MPOJIOKUTEILHOCTH TOPEHUS paBHO 35 .

2. OueHka 10BepUTEIBHOI0 HHTEPBAJIA AJIs
MaTeMaTH4YeCKOIr0 0:KUIAHNS

1. B pesynbrare myckoB 10 paker moaydeHsl (B YCIOBHBIX ¢IMHHIIAX )
3HAYCHUST OOKOBBIX OTKJIOHCHHUH TOUYESK MOIMAaHus OT TOYCK MPHUIICTUBAHUS (CM.
Tabm.)

Homep
paKeTsl

Orknonenune | 1,0 | 20 | 1,0 | 0,1 |-0,5] 50 |-1,0] 3,0 | 0,5 | 1,0




[Tomaras, yro ciaydyailiHas BeauduHa X (cioydaiiHOe OOKOBOE OTKIOHCHHE TOYCK
MomnajgaHus OT TOYEK IMPHUIICIUBAHUA) HMEET HOPMAJIbHOE paclpe/ecHue.
[TocTpouTh NMOBEPUTEIBHBIM HMHTEpPBAN ISl €€ MaTeMaTHYECKOrO OXKHIAHHS C
koapurrentom gosepust ¥ = 0,99.

OTyeTHOCTH 3a 3aHATHE
PesynbpTaThl paboThl MOKHBI OBITH OTpaXeHBI B paboued TeTpaau u
3alUIIEHBl YCTHO KaXJbIM CTYJIEHTOM. [IpW MOArOTOBKE K 3allMTE OCHOBHOE
BHHMAaHHE YICIUTh TOHUMAHUIO (PU3MUECKOTO CMBICIIA KaXKI0r0 MyHKTA 3adaHus U
000CHOBAHHIO MMOJTYYCHHBIX PE3YIbTATOB.

3akiroueHue
[IpoBoauTcsi cobecemoBaHre IO pe3yjiabTaTaM pabOThl € KakAbIM
ctyneHToM. CTyJeHTaM, YCIICIIHO 3aBEpIIMBIIUM pacueT BCEX NPAKTUUYECKUX
3aJIaHUH, BEICTABIISIETCS OIICHKA.

IlepeyeHb peKOMEHyeMOM JIUTEPATYPbI
IlepeyeHb OCHOBHOM JIMTEPATYPHI:

e Konemaes, B.A. Teopusi BeposiTHOCTEM U MaTeMaTHyecKasi CTaTUCTHKA
DnekTpoHHbIN pecypc: yueOnuk / B.H. Kanuauna / B.A. Konemaes; pen.
B.A. Konemaes. - Teopusi BeposiTHOCTEM 1 MaTeMaTHiecKas
cratuctuka,2020-10-10. - Mocksa: FOHUTU-JAHA, 2017. - 352 c. -
Knura maxoaurcs B 6azoBoit Bepcuu IbC [IPRbooks. - ISBN 5-238-00560-1

e Teopus BEpOATHOCTEN U MATEMATUYECKas CTATUCTUKA: KyPC JICKLIAMN:
yaeOHoe mocobue / aBT.-cocT. E. O. Tapacenko; aBt.-coct. M. B. 3aiirena;
aBT.-cocT. I1. K. Kopnees; aBT.-cocT. A. B. 'mankoB; MuHHCTEPCTBO HAYKH
u BbIcero oopaszosanust Poccuiickoit @enepanuu; dOenepanbHoe
rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKIECHUE BBICIIETO

obpazoBanus «CeBepo-KaBkazckuil henepanbHbIi YHUBEPCUTETY. -
Crasponosnbs: CKOVY, 2018. - 229 c.: ni.

IlepeyeHb 10NMOMHUTENBLHON JIUTEPATYPHI:

e Bentnens, E. C. Teopus BepositHocTel: yueOHuK aiis By30B / E. C.
Bentuens. - 9-e uzn., crep. - M.: Beicias mkona, 2003. - 576 c.: ui. -
I'pud: Pex. MO. - IIpun. c. 551-563. - [Ipeam. ykas. c. 564-567. - ISBN 5-
7695-0984-8

e ['mypman, B. E. Teopust BeposITHOCTEN M MaTeMaTHYECKAs! CTATUCTHKA!
y4eOHUK U1 mpuKIagHoro 6akanaspuara / B. E. 'mypman. - 12-e uzg. -
Mocksa: FOpaiit, 2016. - 480 c.: un. - (bakanasp). - I'pu¢: Pex. YMO u
MO. - IIpeam. yka3z.: c. 474-479. - ISBN 978-5-9916-6110-2

e Maranbiukuii, M. A. Teopus BEpOsSTHOCTEN 1 MaTEMaTUYECKas CTATUCTUKA:
yueOHuKk / M.A. Maransiukui, I'.A. XarnkeBud. - Munck: Beimiimas



mkona, 2017. - 592 c. - http://biblioclub.ru/. - bubnuorp. B kH. - ISBN 978-
985-06-2855-8

['mypman, B. E. PyKoBOACTBO K pELIEHUIO 3a/1a4 110 TEOPUH BEPOATHOCTEUN U
MaTEeMaTHYECKON CTaTUCTUKE: yueOHOE MOCOOuE ISl MPUKIIATHOTO
OakanaBpuata: 11l cTyJIeHTOB By30B / B. E. 'mypmas. - 11-e uza., nepepad.

u gor. - Mockga: IOpaiit, 2016. - 405 c.: un., Tabu. - (bakanasp.
[Tpuxmnanuoit kypc). - [lpun.: c. 388-404. - ISBN 978-5-9916-6505-6

IlepeyeHbp y4eOHO-METOAUYECKOI0 OOeCIeYeHHs] CAMOCTOSTEIbLHOMI

padoThHI 00Yy4AKIIMXCS MO JUCUHUILIMHE (MOTYJIIO)

Teopust BeposITHOCTE M MaTeMaTU4yecKass CTAaTHUCTUKA: KypC JICKLWM:
yueOHoe mocobue / aBT.-cocT. E. O. Tapacenko; aBt.-coct. . B. 3aiinena;
aBT.-cocT. II. K. Kopnees; aBt.-cocT. A. B. I'nagkoB; MUHUCTEPCTBO HAyKH
u BeICIIeTOo oOpa3zoBaHusi Poccuiickoit @Denepanuu; DenepanbHoe
rocyJapCTBEHHOE AaBTOHOMHOE O0Opa30BaTEIbHOE YUPEKICHUE BBICIIETO
oOpazoBanust  «CeBepo-KaBkaszckuili  ¢enepanbHbIi  YHUBEPCUTET». -
Crasponons: CKOY, 2018. - 229 c.: un.

Ilepeyenb pecypcoB HHPOPMALNMOHHO-TEIEKOMMYHUKALMOHHON CeTH

«HTepHEeT», HEOOXOAUMBIX /IJIsl 0CBOEHUS U CHUIJIMHBI (MOIYJIS)

https://ru.wikipedia.org/wiki/ Teopust BepositHOCTEH. Bukunenus ceoboHas
SHIUKIIOTICTHSL.

https://intuit.ru/studies/courses/2263/219/info  Teopust BepoATHOCTEH W
MareMaruyeckass CTaTUCTUKA: HalnuoHanbHBIA OTKPBITHIA YHUBEPCUTET
NHTYUT

http://exponenta.ru/ OO6pazoBaTenbHbIN MaTeMaTU4YEeCKHIl cauT
EXPONENTA.ru

TexHoa0rHYeCKas KAPTA CAMOCTOATEIbHOI PadoThI CTyIeHTA

OO0beM 4acoB, B TOM YHUCIIC
Koapi Bun nestenpHoCTH Cpencrsa u
pea3yeMbIX CTYJICHTOB TEXHOJIOTUU CPC KonTakTHas padboTa Beero
KOMTIETEHIINH, OIICHKH C TIperno/iaBaTeyieM
HHIUKAaTOpa(oB)
3 cemectp
OIIK-3 yp>  |[ToaroToBka k CobecenoBanue 12.00 2.00 14.00
OIIK-3 yp3  [mpakTHYECKOMY
3aHSTUIO
OIIK-3 yp2  |IloaroroBka K Koncmekt 14.00 2.00 16.00
OIIK-3 yp3  |[mexuum
OIIK-3 yp>  [[TogroroBka Jloxman 12.00 2.00 14.00
OIIK-3 yp3  |moxmaga
OIIK-3 g2  [CamoctostenbHoe |KoHCmEKT 12.00 2.00 14.00
OIIK-3 yp3  [u3ydeHue
TUTepaTyphI
OIIK-3 yp>  |CamocrostensHoe |KOHCIEKT. 12.00 2.00 14.00
OIIK-3 y.3  |BBITIOJTHEHHE [IriCEMEHHBIH OTYET
3aaHui 110



http://biblioclub.ru/
http://exponenta.ru/

3aJaHHBIM TCMaM.

Hroro 3a cemectp

62.00

10.00

72.00

HToro

62.00

10.00

72.00




Ta6auna 1. Ksantuam u, HopmanbHoro pacnpeneiaenuss N(0,1)

Ipuiaoxkenus. Tadauubl KBaHTHIIEH

P

0,90

0,95

0,975

0,99

0,995

0,999

0,9995

u

v

1,282

1,645

1,960

2,326

2,576

3,090

3,291

Ta6auna 2. Ksantuau ¢, (k) pacnpenenenus Creronenra 7'(k), k- uucio

CTeTeHel cBOOOABI paclpeiesieHUs; p — MOPSIOK KBAaHTUJICH.

(k+l\ (k\ ( 2 \—(k+2)/2
=1 el |
\2 ) 2 \ k)

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
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