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1. Poab gucunumiunsl «Teopusi BeposiTHOCTE#» B (JOPMUPOBAHUM KOMIIETEHIIMH BBINYCKHUKA:

JyieMeHT Cemectp Kon HNHauKaTOPBI JO0CTHKEHHST KOMIIeTeH Ui CocTasJsiomme pe3yibTATOB 0CBOCHHUS (1eCKPHNTOPbI KOMIIETeH U )
o06pa3oBarTejbHOM KOMITeTEHIIH
HaumenoBanue
NPOrpaMMbl H
KOMITeTEeHIINH Kon HaumeHoBaHue HHAMKATOpPA Kon
(mucuuniMHa, HaumeHoBaHue
HHIUKATOPa JOCTHKEHUS HHIUKATOpa
npakruka, FTHA
Teopust 2
BEPOSITHOCTEH
OIIK(Y)-2.1B1 3HaeT OCHOBHbIE ONpPEAEIECHH s, OHATUS U METO/Ibl TEOPHU
BEPOSTHOCTU U MAaTEMaTU4ECKOI CTATUCTUKU
TIpumeHsieT MaTeMaTHYECKHIA ammapar
WLOTIK(Y)- P " pat
21 TEOPUH BEPOSATHOCTEH 1 MAaTeMaTHYECKON
. CTATHCTHKH B HHYKEHEPHOI AeATEIbHOCTH OIIK(Y)-2.1Y1 YMeeT UcIosb30BaTh BEPOSTHOCTHBIE U CTATUCTUYECKUE METO b
Juisi 00pabOTKH JAHHBIX
Crnocoben
HCIOJIb30BATh K Brnajeer anmnapaToM MaTeMaTHY€CKOM CTATUCTHKH JIJIS
a/IanTUpOBaTh OIIK(Y)-2.131 TIPOBEICHUS TEOPETUUECKOTO UCCIICOBAHMS U MOJICIINPOBAHHS
OIK(Y)-2 CYIIECTBYIOIINE (DU3MUECKUX ¥ XUMHYECKUX MPOIIECCOB U SIBJICHUIA, 8 TaKXKe, IS
MaTeMaTHYECKUe peureHns npoheCCHOHANBHBIX 3a/a4.
METOJIbI U CHCTEMBI
nporpaMMHUpOBaHUS OIIK(Y)-2.5B1 Brageer HaBbIkamMu MccaeJ0BaHUS U TIOCTPOEHUS
IIst pa3paboTKh 1 MaTEeMaTUYECKUX MOJIeJIel U CTATUCTHYECKUX MOJIeIel JaHHBIX
peayu3anuu
Hcnonb3yer JTaMEHTAJIbHBIC —
aJTOpUTMOB Yer pyH YMeeT NpoBOJUTH UCCIICIOBAHUS MATEMAaTHYECKUX MOJIEINeH,
CIICHNS N.OIIK(Y)- pe3yNbTaThl MATEMaTUYECKHUX JUCIUILUINH OIIK(Y)-2.5¥1
p 25 6 . YMEET CTPOHUTH BBIYHCIUTEIbHBIE AITOPUTMBI JUIs1 00padOTKH
NPHKIATHBIX 32784 . ULt pa3paboTKU peleHui 3a1ad B AHHBIX
obsacTu npo¢ecCHOHATBPHBIX HHTEPECOB
3HaeT KIaccuueckue GyHIaMeHTaIbHbIE METOIBI HUCCIIEIOBAHS
OIIK(Y)-2.531 MaTeMaTHYECKUX MOJIEINEH, TOCTPOEHHS BBIYUCIUTEIBHBIX
MoJienelt 1 Mojieneil JaHHBIX B 00J1aCTH MPO(ecCHOHABHBIX
HHTEPECOB




2. Iloka3zareau u METO/JAbI OLICHUBAHUA

l'[.ﬂaanyeMble Ppe3yibTaThl 06y'—leHl/lﬂ 0 TUCIHUIIIHHE KO[[ HHIUMKaTOpa HaunmeHoBanue pa3aeaa MeTOlILI OIICHUBAHUSA
Kon HaumenoBanue JOCTHKEHUS JHCHUILIHHBI (0L eHOYHBIE MEPONIPHUATHS)
KOHTPOJIMpPYeMoii
KOMIIETCHITUHA (HJIH ce
YaCTH)
Pl BrageTs 0CHOBHOM TEPMUHOJIOTHEN U TIOHATUINHBIM Ciy4aitabie coObITHS U3
N.OIIK(Y)-2.1 Cry4aiiHble BEJTUIUHbI KonTponbHas paboTa

anmapaTtoM B 00JIACTH TEOPUH BEPOSITHOCTEH U k
CucreMbl CJIy4auHbIX BECJINYUH

MaTeMaTHYEeCKOM CTaTHCTHKH.

P2 Bitagers MeToIMKaMu POBEAEHUS BEPOSATHOCTHBIX WL.OTIK(Y)-2.1 CiyyaiiHble cOOBITUS nu3
’ o Ciy4aiiHble BEJTMYUHBI KonrponbHas padora

pacyeToB, HaBbIKAMH pacueTa OCHOBHBIX XapaKTEePHUCTHK, N
Cucrtembl CJIY4YauHBIX BCJIMYUH

BO3HUKAIOIIUX ITPH MTPOBEICHUH BEPOSATHOCTHOTO aHAIH3a N.OIIK(Y)-2.5

B IIPAKTUYCCKUX 3aaydyax.

3. Ikaja oueHUBAHUS
[Topsox opraHu3aly OLEHUBAHUS PE3YJbTATOB OOYUYEHHS] B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OllEHHBaHHS Pe3yJIbTaTOB 00y4YeHUs] B TOMCKOM MOJNUTEXHUUeCKOM yHHBepcuTeTe (CuctemMa OlleHHBaHHs)» (B JEUCTBYIOLICH PEIaKIIUHT).
Hcnonp3yercss OalibHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pPE3ylbTaToB 00ydeHMs. MToroBas oreHka (TpagullMOHHAs M JIUTEpHas) MO BUAAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuumnd, YHWPC, HUPC, kypcoBoe NpOEKTHpOBAaHUE, MPAKTHKH) OIpeIeNseTcss CyMMOHW OajuioB 1o
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM arTecTaluy (MTOroBast peTUHroBas oleHka - MmakcumyM 100 OamioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIOJHHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPOIMPHUATUA TCKYLIECTO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ arTecTanuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

P CKOMCHJAyCMas HIKaJla JJId OTACJIbHBIX OIICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOIHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTCTBHE
3alaHUuA Tpall"ll“OHHOﬁ OLIEHKEe Onpeﬂeﬂel{“e OLCHKH

90%+100% «OTINYHOY OTnnyHOE MOHMMAaHKE MPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIaJIEHUE ONBITOM IMPAaKTHYECKOH 1€ TeIbHOCTH,
HEO0XOIUMBIC PE3yIbTaThl 00ydeHUsI C(HOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJIMYECTBOM 0AJUIOB, OJIM3KHM K MAaKCUMAaIbHOMY

70% - 89% «Xopoio» JlocTaTouHO MOJTHOE MIOHMMAaHUE MPEIMETa, XOPOIIHNE 3HAHKSI, YMEHUS U OIBIT IPAKTUYCCKON JeITEeITbHOCTH, HEOOXOAUMBIC PE3YIIbTaThI
00yueHus c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OICHEHO MUHHMAJIBHBIM KOJIMYECTBOM 0aJUIOB

55% - 69% «Y IOBIL» [Ipuemiemoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTENbHBIEC 3HAHIS, YMEHHS U OIIBIT IPAKTHYECKOH AeITeIbHOCTH, HEOOXOAUMBIE PE3YIIbTaThI
00y4eHus chopMHpPOBaHbBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAJHHBIM KOJUYECTBOM 0alIoB

0% - 54% «HeynoBin.» PesynbTarel 00yueHUs1 HE COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSIM




[IIxana 15t OIEHOYHBIX MEPOIIPUSITUH 3a4eTa

Crenenn
ctl)og:«:;ﬁt:;:;i::ﬂu Bann CooTBeTcTBHE TPAAHIHOHHON OlleHKe OnpeneieHne OLeHKH
00yueHHnst
90% + 100% | 90 + 100 «OTIUIHO» «3auteHo» | OTAMYHOE MOHMMaHUE, BCECTOPOHHKE 3HAHUS, OTJINYHbIE YMEHUS U BIaJI€HUE ONBITOM NPAKTUYECKOMN
JIeSITeIIbHOCTH, HEOOXOAUMBIE PE3YNIbTaThl 00y4eHHs COPMUPOBAHBI, UX KAYECTBO OILICHEHO KOJMYECTBOM
0as10B, OJIM3KUM K MAaKCUMAJIBHOMY
70% + 89% 70+ 89 «Xopo1io» JlocTaTo4HO MOTHOE TOHUMAHUE, XOPOIIINE 3HAHUS, YMEHUS U BJIaJICHUE OINBITOM MPaKTHUECKOH e TeNbHOCTH,
HEOoOX0/IMMBIE PE3yNIbTaThl 00yueHHs1 CPOPMHUPOBAHBI, KAUECTBO HU OJTHOI M3 HUX HE OLICHEHO MUHUMAJIbHBIM
KOJIMYECTBOM OaJIIIOB
55% + 69% 55+ 69 «Y IOBIL» IIpuemnemoe NOHUMAaHKE, YAOBICTBOPUTEIbHbIE 3HAHUS, YMEHHUS U BIIaJCHUE OIBITOM IPAaKTHUECKOH
JIeSITeIbHOCTH, HEOOXOAUMBIE Pe3YJIbTaThl 00y4YeHHs COPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO
MHHHUMAaJIBHBIM KOJIHYIECTBOM 0aJLIOB
0% + 54% 0~+54 «Heynoi.» «He 3auteHo» | Pe3ysnprarhl 00y4eHUs! HE COOTBETCTBYIOT MUHMMAIILHO JIOCTATOYHBIM TPEOOBaHHSIM

4. TlepeyeHb TUNOBBIX 3aaHUI

OueHoYHbIe MeponpusaTHus

le([Mepr THINOBBIX KOHTPOJIbHBIX 3a1aHuil

1. NHauBuayansHOE ToOMallHee
3aJjaHue

Na3 1 (30 6anioB):
1.
2.

VY CTaHOBHTS crIpaBeInBo i pasercTBo: (A—B)+(A—C)=A+BC.

Ha onHoil nonke Haynauy paccraBisiercss 8 KHUT. HaliTu BepOATHOCTH TOTO, UYTO OIpe/eeHHbIE 3
KHWUIY OKa)KyTCsI IOCTaBJICHHBIMU PSJIOM.

Cpenn 10 notepeiinbix OwmiieroB 5 BbIMIpbIIHBIX. Haynauy B3siim 4 Ounera. OmnpenenuTb
BEPOSATHOCTH TOTO, YTO CPEJIU HUX XOTS ObI 2 BBIUTPBILIHBIX.

B mudt 6-staxknoro moma cenmu 4 maccaxkupa. Kakaplii He3aBUCHMO OT APYTHX C OJWHAKOBOMU
BEPOSTHOCTHIO MOXKET BBIMTH Ha JIIOOOM (HauMHasi co BTOpOro) staxke. OnpeaenuTb BEPOSTHOCTD
TOTO, YTO: a) BCE BBIILIM HA Pa3HBIX dTaxax; 0) 1Mo KpaitHei Mepe, TPoe COIINA Ha OJTHOM dTaxe.
MoMeHTBl Havaia JByX COOBITHH Haylaudy pacHpeiesieHbl B NMPOMEXYTKe BpeMeHH amuHoi 200
MUHYT. OnHO U3 coObITHil Ayutes 10 MuH., apyroe - 5 MuH. OnpenenuTb BEpOSTHOCTh TOTO, YTO
COOBITHS «TIEPEKPHIBAIOTCS» IO BPEMEHH.

B cdepe pammyca 2 ciywaitHo W He3aBUCHMMO Apyr OT japyra paszbpocano 10 touek. Haiitu
BEPOSTHOCTH TOT0, YTO PACCTOSIHUE OT IIEHTpa 70 OJrrKaiiiell TOUKH He MeHbLIe 1.

BepositHocTs momaganus B 1enb Npu ogHOM BeicTpene paBHa 0,7. IIpousBeneHo 3 BbIcTpena.
KakoBa BeposTHOCTh, YyTO OyneT: a) TpH HomnafaHus; 6) TOJBKO OAMH NMPOMax; B) XOTs Obl OJHO




OueHouHbIe MEPONPHATHS
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10.

11.

12.

13.

14.

15.

nonaganue?

VYpua cogepxut 10 3anymepoBaHHbIX IapoB ¢ Homepamu OoT 1 go 10. Ilapsr u3BiekaTCs MO
olHOMY 0e3 Bo3BpaileHus. KakoBa BepOSITHOCTb, UTO XOTsI Obl Y OJJTHOTO U3 IIAPOB COBIAJAET HOMEP
1iapa v NOps,AKOBBI HOMEP U3BJICUCHUS.

B niepBom sinuke u3 6 mapoB 4 KpacHBIX M 2 YEPHBIX, BO BTOPOM SAIIUKE U3 7 MAPOB 2 KPaCHBIX U 5
yepHbIX. V3 mepBoro smmka BO BTOPOM, IEPENOXKUIM OJUH IIAp, 3aTE€M W3 BTOPOTO B IIEPBLIN
MEePENOKUIN OAMH 11ap. HaliTu BepoSITHOCTh TOr0, 4TO 1A, U3BJICYEHHBIN MOCIIE 3TOr0 U3 IEPBOIO
SIIIIUKA, YEPHBIH.

Jl711 IpOBEpKHU reo/ie3nUecKux padoT Ha3HaueHa rpyIma SKCIEePTOB, COCTOSIAs U3 TPpeX MOATPYII.
B nepBoii noarpymnmne - 2 4yenoBeka, BO BTOpoil - 4 U B TpeThell - 5. DKcnepThl NEPBON NOATPYIIIIbI
MIPUHUMAIOT BEPHOE PEILICHUE ¢ BepOSITHOCTHIO 0,8, 3KCHEpThl BTOPOM MOArpYNIbl C BEPOSATHOCTHIO
0,6, sKcrepThl TpEThbel NOArpyMIbI ¢ BepossiTHOCThIO 0,5. Haynauy BeI3BaHHBIN 3KCHEPT NPUHUMAET
3 He3aBHCHUMBIX pemieHus. HaliTu BepOsITHOCTh TOTO, YTO: @) POBHO 3 pelIeHUs IPUHATHI BEPHO; 0)
MIPUHUMAJI PELICHUS SKCIIEPT U3 MEPBOM MOATPYIIIbI, €CIIHU 3 peLIeHUs] IPUHATHI BEPHO.
BepositHoCTh BhIUTpHIIIA B JoTepeto Ha onuH Ouier paBHa 0,2. Kymeno 10 GuneroB. Kakosa
BEpPOSITHOCTH, UTO CPEIM HUX POBHO TPU BBIUTPHIITHBIX?

Mouera OpocaeTcst 1o TeX Mop, oKa open He Bbinaaet 3 pasza. OnpeaenuTs BEpOSITHOCTh TOTO, YTO
IIPY 3TOM pellIKa BBINAJET 2 pasa.

N3 200 w3penuii, cpenu KOTOphix nMeercss 10 HecTaHAAPTHBIX, BHIOpaHBI CIy4ailHBIM oOpa3oMm 5
U3JIeIUi A7 MpoBEpKM MX KadecTBa. OmNpenenuTh BEPOATHOCTb TOrO, YTO CPEAM BBIOPAHHBIX
W3JIeTN OKa)XeTcs XOTs Obl 2 HeCTaHJApTHBIX M3Aenus (yKa3aTh, Kak TOUHO OMpeeNseTcs JaHHas
BEPOSTHOCTb, U BBIUUCIUTD, UCIOJIB3YS OJIHY U3 MPUOINKEHHBIX (POpMyI).

BeposiTHOCTB «cO0s» B paboTe TeneGoHHON cTaHIMU IpU KaxaoM Bbi3oBe paBHa 0,003. [Toctynuio
500 Br130BOB. OmIpeIeTUTh BEPOSITHOCTH TOTO, YTO OyieT OoJiee 2 «cOOEBY.

Ucnone3ys npubmmkeHnyo ¢opmyny MyaBpa-Jlannaca, ompeenuTs CKOIBKO pPa3 MHUHUMYM
HEOOXOIUMO TOJAOPOCHTh MOHETY, YTOOBI C BeposATHOCTHIO (0,95 OXMIaTh, YTO OTHOCHUTEIHHAS
4acToTa BBINAJAECHUS Opja B 3TOM cepuu MoaOpachlBaHUM OyaeT OTIMYAThCS OT BEPOSTHOCTH
BBITIQJICHUS OpJia TIPH OJTHOM To10packiBaHuM He Oosee, yem Ha 0,01.

N3 2 (30 6am10B):

1.

BeposTHOCTH TOro, 4TO CTPENOK MOMAAEeT B MHILEHb MPU OAHOM BbIcTpene, paBHa 0,9. Ctpenky
BBIIAIOTCSI MATPOHBI /10 TE€X IIOp, MOKa OH He mpoMaxHercd. CiywaiiHas BenuuuHa X - YUCIO
caenaHHbIX BbicTpenoB. Haiitm 1) psa pacnpenenenust ciydailHoil BennuuHbl X; 2) QyHKIHIO
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pacrpeiesieHus; 3) MaTeMaTH4YeCKOe OKHIaHHUE, TUCTIEPCHIO U CPEIHEKBAAPATUUECKOE OTKIOHCHHE
BEJIUYMHBI X.

3ajana IIOTHOCTL PACHpPE/IEICHUs. HENPEPBIBHOK cirydaiinod Bemumuunbl & f.(X) = Acos(x) npu
Xe[—n/Z; 7[/2], f.(x)=0 mpn Xg[—n/Z;n/Z]. Haiitu xosdpdumment A wu  dynkuuio
pacnpenenenus F.(x); moctpouts rpaduku f.(X) u F.(x); maitu M(E), D(S), o(&),
kodpuuuent acummerpun A(E) u skcuece pacnpeneneHus E(E); HaWTH BEpOATHOCTD MMONaJaHUs

CIIy4aliHOH BeJIMYMHBI B uHTEpBaN (—3; 7/4).

3anana byHKLusA pacrpeneneHus HENpepbIBHON ciryyaitHOM BEJIUYMHBI &
0 npu x < -2,

F.(X)=¢AX+B  npu —2<x<4, Hailtu: a) nocrosuusie A u B; 6) MIOTHOCTh BEPOATHOCTHU
1 npu x = 4.

J+(X); B) BEPOATHOCTb NONaJaHMs CIy4ailHOW BeIM4MHBI B mHTepBai [-3; 1], 1) M(S), D(&).

Hoctpouts rpapurn f, (X) u F.(X).

CrnyuyaitHas BenuunHa X MOXET NPUHUMATh JBa 3HAYEHUsS: 2 U —2 C paBHOM BepoATHOCThIO. Hailtu

XapPaKTEPUCTUYECKYIO (DYHKIIMIO CITydalHOW BEIWYUHBI g(t) W, HCHOJIb3YySd €€, BBIYUCIUTH

MaTE€MaTHYECKOE 0KUIAHUE U TUCIIEPCUIO CIIy4aliHOW BEJIMYUHBL X .

IIpu 3anmcu mporpaMmbl Ha HEMCIPABHOM HAKOMMTEJE MOSBISAETCS B cpeAHeM 4 omuOKH (TOTOK
omnOoK npeanoiaraercs npocreimum). Kakosa BeposiTHOCTh 6e301mmnb0uHOM 3anucu? CKOJIbKO pa3
B CpEIHEM HaJI0 3alUChIBATH IPOTPaMMYy, YTOOBI MOJIYUYUTh O0€30IHO0UHYIO 3auCh?

Bpemsi pabotTbl snemeHTa 10 OTKa3a MOJYMHEHO I10Ka3aTebHOMY 3aKOHY paclpeieNeHus C
nmapameTpom a =2-10" g, Haiirn cpenHee BpeMsi 0€30TKa3HOM pabOThl W BEPOSTHOCTH
0€30TKa3HOM pabOThl K MOMEHTY CPEJHETr0 BPEMEHHU NOCIIe BKIIOYEHUSI TEXHUUECKOTO YCTPOICTBA.
Kopo6ku ¢ mokonaoM ynakoBBIBAIOTCS aBTOMaTHYECKH: WX Macca MOXKHO CUHMTaTh HOPMaJlbHOM
CIIy4aiiHOM BenMuuHOM co cpennuM 1.06 kr. Halitu cpeHekBaipaTHUECKOE OTKIIOHEHUE CITy4aliHOU
BEJIMYUHBI - MACCHI KOPOOOK, €CJIM U3BECTHO, 94TO 5% KOPOOOK UMEIOT MacCy MeHbIIe | KT.
CryyaiiHasi BenuunHa & MMEET MMOKa3aTeIbHOE pacmpe/iesieHue ¢ napamerpom o =2 . Haiitu 3akoH

pacrpeneneHus caydaitHoit Beamauasl 1 = (&+1)°
CrnyugaitHas BenmumHa X pacrpesielieHa paBHOMEpHO Ha mHTepBayie (—m/2, nt). HaiiTk mioTHOCTH
pacripenienieHus ciy4yaifHoi BenuuuHbl Y = CoS(X) .
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10.

11.

12.

13.

14.

15.

JlBymepHas ciydaiiHas BenuunHa {&,77} pacrpenerneHa paBHOMEpHO B obnactu D, orpannyenHoit
cam3y oceio OX , a cBepxy KpuBoi Y = EXp(—x?). HaiiT# cOBMECTHYIO IIIOTHOCTb PACIIPeICICHHUS
Sz, (x,y), mnornoctu pacnpenenenus f.(x) u f (y), ycnoembie miotHocTH pacnpenesnenus
f.(x/y) m f,(y/X), ocHOBHbIE 4HMCIIOBbIC XaPAKTEPUCTUKK BENMYUH & W 77, KOdpuumeHT
Koppesiiui Mexay & U 77 (IpH YCIOBUH, YTO COOTBETCTBYIOILIHE XapPAKTEPUCTUKHU CYLIECTBYIOT).
ITycts X u Y — He3aBUCHUMBIC ClTydaliHbIC BEJIMYMHBI, MMCIOIIME MMOKA3aTeIbHBIC PACIIPEICICHHS C
napamerpamu A; u A, coorBercrBeHHO. Haiitn K09)(GHUMEHT KOPpEIsLMH MEXKIY CIIydailHbIMH
BenuunHamMu X +Y u 2X —Y .

IIycte & 1 7 — He3aBUCUMBIE CllyYaliHbIE BEJIMYMHBI, IpUYeM & MMEET paBHOMEPHOE HA OTPE3KE
[-1, 1] pacnpenenenue, a 7 UMeeT MOKa3aTelIbHOE pacipenaesieHue ¢ mapamerpom A =1. Haiitu
(GYHKIIHIO U TUIOTHOCTh PACHpEACICHHS CITy9allHOW BEIMYUHBI &£ + 1) .

Ilycts ¢&,,¢,,...,¢,,... HE3aBUCUMBIEC ciydaiiHble BenmmuuHBL [lpu mobom k=1 Bemmumna &, |

umeer pacnpenenenue Ilyaccona ¢ mapamerpom A =3, a Benmuuuna ¢,, € N,,. Halitu npenen mo
BEpOSITHOCTH TocienoBarenbHoct (& +&, +...+&, )/ n.

CknanpiBaercst 10* umcen, Kak10e U3 KOTOPBIX OKPYIJIEHO ¢ TOYHOCTBIO 0 10~ . Ipenmnomnaraercs,
YTO OHMOKM OT OKPYIJICHMS HE3aBUCHUMBbl M PaBHOMEPHO paclpeieneHsl B HUHTepBasie (
—0.5-107,0.5-10™). Mcnonp3ys HEHTpaIbHYIO MIPEACTbHYIO TEOPEMY HANTH MPEIeibl, B KOTOPHIX

¢ BeposATHOCThIO 0,99, OyneT nexaTh CyMMapHas OIINOKa.

CrnyuvaiiHas BenmuunHa ¢ sBIsETCS CpeqHed apudMeTHYecKoW HEe3aBUCHUMBIX M OJWHAKOBO
pacripe/ielIeHHbIX CIy4alHbIX BEJIMYMH, CPEIHEKBAJAPAaTHUECKOE OTKJIOHEHUE KaXKAOH M3 KOTOPBIX
paBHO 2. CKOJNBKO HYXKHO B34Th TaKHX BEJIWYHH, 4TOOBI CilydaiiHas BenU4YMHA & C BEPOSTHOCTHIO,
He MeHbIel 0,92, nmena OTKIOHEHHE OT CBOEr0 MaTeMaTUYeCKOro OXHJIAHUs, HE MPEeBOCXOAsIIee
0,05. Pemmth 3amauy, ucronb3ys a) HepaBeHCTBO YeObimieBa; 0) LEHTPaAIbHYIO MPEICIbHYIO
TEOpeEMY.

KonrtponbHas pabora

Kounrpoabsnas padora 1 (20 6an/10B):

1.

Ha otpesok [0; 2] HayJady, HE3aBUCUMO JAPYr OT JApyra, OpomieHsl 1Be Toukd. Ilycte & u 7
KoopauHaThl 3TuX Touek. Haittu P(max(<£,2n) <1) .




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

2. U3 konoxapt 36 xaptT BIOMpAIOT 11ecTh KapT. KakoBa BEPOSITHOCTh TOTO, YTO CPEIN HUX OKAXKYTCS
X0Tsl ObI JiBa Ty3a?

3. U3 80 uznmenuii, cpeau KoTopblx uMmeetcs: 30 HecTaHIAPTHBIX, BBIOPAHBI CIIy4aitHbIM 00pazom 20
W3JIeNUN JJIs TPOBEPKU MX KadecTBa. OmpeAesuTb BEPOSITHOCTh TOTO, YTO CPEIUd BBIOpaAHHBIX
u3enuid okaxkercs ot 5 a0 10 HecTaHIAPTHBIX M3ICIIHMMA, MCIOJB3YysS TOYHYIO, JUOO OIHY W3
NPUOIIMKEHHBIX (POPMYIL.

4. B mepBoii ypHe 5 OenbIx M 3 YEpHBIX IIapa, BO BTOpoi - 3 Oenbix ¥ 4 depHbiX. Haymauay
BbIOMpaeTcs ypHa, U U3 Hee 3 mapa. Halitu BeposTHOCTH TOro, yTO ObUIa BhIOpaHa mepBas ypHa,
€CIIM JIBa 11apa OKa3aJuCh OEIbIMU, a OUH YEPHBIM.

5. Kaxpnas u3 100 cTpanui; B KHUTE COJEPKHUT B CpPEAHEM OJIHY OIeyaTKy (Mpearnosiaraercs
BEPOATHOCTH OMEUYATKU KaKIOTO CMMBOJIA OJMHAKOBOW M HE 3aBHUCSIIEH OT JPYTHX ONEYATOK).
KakoBa BeposITHOCTB, uTO B KHUTE HE MeHee 50 cTpaHui 6e3 onedaTok?

KonTpoabHas padora 2 (20 6a,1710B):

1. CrnyuaiiHas BeninuuHa £ MMEET HEPEPBIBHOE PACIIPEAETICHHUE C IIIOTHOCTHIO
Ax? 0<x<3 .
f.(x)= . Haiiti mocrostuayto A u Beruncautb P(|E—M (&) > D).
0, x ¢ (0; 3)
2. Yucmo omuOOoK B KaXKJ0H KOHTPOJIBHOW 10 TEOPHH BEPOSATHOCTEH pacIIpeIeNIeHO 10 3aKOHY

ITyaccona co cpeqaum paBHbIM 7. CKOJIBKO B CPEAHEM HAJ0 IPOBEPUTH KOHTPOJIBHBIX, YTOOBI
O00HapYXHUTh paboTy, colepKallyto He 6ojee 2 omuooKk?
3. CrydaitHas BenmuuuHa £ MMeEeT MOKa3aTeIbHOE pachpe/iernenue ¢ napamerpom o =1. Haiitu

TJIOTHOCTH pacTpeielieHus cilydaitHoit Bemuunsl M = (§ —2)°.

4. [TpaBuibHas MOHETa 1o0packiBaeTCs TpHxkAbl. HaliTu koBapualuio unciia repOoB, BBIIABIIUX
MIPH MEPBBIX JABYX MOAOPACHIBAHUSX, M 00IEro yncia repOoB Npu Tpex Noa0pachIBAHUSIX.

5. CoTpyIHUKH MHCTUTYTA SKOHOMHKH ITOCAIWIIN KapTodens B 001eit cioxuocT Ha 2500 coTkax.
VYpoxkaii kapTodens (B MEIIKax) ¢ KaxJA0W COTKA — CITydaifHasi BEJIMYMHA, UMEIOIIasi pacrpeeicHIue
ITyaccona ¢ mapamerpom 5. [Tonb3ysce LIIIT, HaltTu CHUMMETpUYHBIE OTHOCUTEIIBHO CPEIHETO 3HAYCHUS
TPaHMIIBI, B KOTOPBIX C BEPOATHOCTHIO 0,98 OymeT 3akimroueH o0nuil yposkait kaptodens.




5. Mertoanueckne yKazanus mo npoieaype oueHUBaHUS

O1ueHoYHbIe MeponpusaTHus

Hpoueuypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHSA U Heo0X0IMMbIe METOIHYECKHE YKazaHus

| MHauBHIyalIbHOE JOMAILIHEE
3a/laHue

3amuTa WHIMBUIYAIBHOTO 3a/IaHHs BBIMOJIHSAETCS B BUAE YCTHOTO OTBETA HA BOMPOCHI MIPEMO1aBaTes,
YTO TMO3BOJISIET BBISIBUTH CTENEHb CHOPMHUPOBAHHOCTH MPOGECCHOHATBHOTO MBIIIJICHUS CTYIACHTOB U
OCBOEHHOCTHU MTPOTPaMMHOTO MaTepHalia B IPOIECCE CAMOCTOSATEIHbHON PaOOTHI.

[IpenomaBaTenb MOXKET 3a7aBaTh IO TPU BOMPOCA MO KAKIOMY pasaeny. Takxke mpernogaBaTeib MOKET
3a/1aBaTh YTOUYHSIOLIME U JOTOJHUTEIHHBIE BOIIPOCHI.
Kputepuu onenuBanus 3anmutsl N/13:

Kpurepuit

6 - 10 6amios

6 - 5 6amnoB

4 - 0 6amioB

1. CooTBeTCTBHE
CO/Iep>KaHUs U CTETIeHb
BraneHus Temon N3

Conepxanune /13
COOTBETCTBYET BBIIAHHOMN
TEME U B IIOJIHOM Mepe €€
PacKpBIBAET, CTYJEHT
JIEMOHCTPHPYET CBOOOIHOE
BIIaJICHHE

Conepxanue 1/[3, He B momHOIA
Mepe pacKphIBACT 3asBICHHYIO TEMY,
CTY/ICHT UCTIBITHIBACT 3aTPYAHCHHS
[IpY OTBETET HA BOIPOCHI

Conepxanue N/[3 ne
COOTBETCTBYET BBIIAHHOMN
TeMe, CTYAEHT He CIIOCOOEH
nepeaaTb OCHOBHBIE HTAIIBI
IIPY €€ HAITUCAaHUU

2. HaBbIku nipoBesieHUs
[PACUETOB U OIIEHKA
MOJTy4YEHHBIX
[PE3yJIbTaTOB

CTyIeHT MOXKET paccKazaTh
ANTOPUTM BBIYUCIICHHS,
JIEMOHCTPHUPYET (hOPMYITBI
JIJISI BBIYUCIICHUA U pacquLI,
MOJKET MHTEPIIPETUPOBATH
MOJy4€HHBIE PE3YJILTATHI,
IIOHUMAET U JEMOHCTPUPYET
B3aUMOCBS3b paccanaHme
MOKa3aTejeH.

CTyIeHT MOXKET paccKazaTh
QITOPUTM BBIYUCIICHHS, CTIBITHIBACT
BaTpyIHEHUS IIPH IEMOHCTPALUT
(hOpMyII JJIs1 BEIYUCTICHUSI U
[pACUYEeTOB, MOXKET MHTEPIPETUPOBATH
[MOJTy4EHHBIE PE3YJILTATEI,
MCIIBITBIBAET 3aTPYSHEHHS IIPU
ITeMOHCTpaIK B3aUMOCBSI3U
[pPaCCUMTaHHBIX MOKa3aTeseH.

CTYIEeHT UCIBITHIBACT
3aTpyIHEHUsS UITH HE MOMKET
pacckasaTh ajJropuTM
BBIYWCIICHUA, UCIIBITHIBACT
3aTpyAHEHUSI IPU
JEeMOHCTpaIuu GOpMYIT JIst
BBIYUCJICHUA U PACUCTOB, HE
MOXET UHTEPIIPETUPOBATD
IMOJIYYCHHBIC PE3YJIbTAThI, HE
MMOHUMAET B3aUMOCBSI3H
paccUMTaHHBIX MOKa3aTenei

3. OTBETHI HA BOIIPOCHI
pernogaBaTens

CrynmeHT cBOOOIHO OTBEYAET
Ha BCE BOIPOCHI,
JIEMOHCTPUPYET CBOOOTHOM
BJIaJICHUE 110 KAXKIOMY
pasjieny paboThl ¥ MOHUMAET
B3aMMOCBSI3b 3THX Pa3/IeyioB.

CTy/IEHT UCTIBITHIBAET 3aTPY/IHEHHS
[IpY OTBETE HA BCE BOTPOCHI, 1a€T
[IOJTHBIE OTBETHI C TOMOIIBIO
HABOJISIIUX BOIIPOCOB,
ITEeMOHCTPHUPYET CBOOOTHOM
BIIA/ICHUE TI0 KAXIOMY paszerny
pa6OTBI U IIOHUMAECT B3aNMOCBS3b

DTHX paserioB.

CTyZIeHT UCTIBITHIBACT
3aTpyAHEHUs NIPU OTBETE Ha
BCE BOIIPOCHI, HE MOXKET JaTh
OTBET HAaBOJAIINX BOIPOCOB,
HE MOHMMAeT B3aUMOCBSI3U
MIOJIYYE€HHBIX [TOKa3aTelen.

[IpenonaBarens ouenuBaet MJ[3 B cOOTBETCTBUU ¢ KalleHJAapHBIM IIaHOM. MTOrOoBas ornieHka
pacCUYMTHIBACTCS HA OCHOBE MOTYYEHHON CyMMBI OQJIJTOB 32 BBHITTOJTHEHUE pa0OThI U OAJTOB, HAOPAaHHBIX
MIPU 3aIUTE COTJACHO KAJICHJIAPHOMY PEUTUHT-TUIAHY AUCIUIUINHBL.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

{ Kontposnbnas pabota

KontponbsHast pabora NpOBOAMUTCS B NHCbMEHHOH (QopMe IMocie H3Y4YeHUs TEOPEeTHUECKOro u
CEeMHUHAPCKOT0 MarepHaja KaKJOW TeMbl AUCHUIUIMHBL [lucbMeHHass Gopma KOHTPOJBHOW pPabOTHI
COJIEPKUT HE MEHEee 6 BapUaHTOB.
Kpurepuu onieHuBaHMsI KOHTPOJIbHOU paOOTBHI:

Kputepuii 4-5 Gama 4 — 3 6amnma 3 —2 bamna 1-0 6anmos
MPaBUIFHO BBINOJHWI HE MEHEe  JOIYCTHII YHCIIO
[I0JIOBUHBI PAOOTHI HIIH JOMYCTHJ OIIMOOK M HEJOYETOB
He OoJyiee NIBYX TpYOBIX OLIMOOK,|[TPEBOCXO/sIIee HOPMY,
BHIMOJHWI ~ pa0OTY[iIK He OoJjiee OAHOW TpyOOH M| NPH KOTOPOH MOXKET
[TOJTHOCTBIO, HOOJHOW Herpy0oil ommuOku ¥ OBITH BBICTAaBJICHA
BBIIOJTHUIT PAbOTy .
ONycTHI B HEH HEOJHOTO HEJouYeTa, WM He OoJiee| OLeHKa «3», WK ecin
1. Bemonuenue 0e3 omuboK 1 N
. Oonee OHOM|IBYX-TpEX HErpyObIX OIIUOOK,| MPAaBUIEHO BBHIIOIHUI
KOHTPOJIbHOM HEI04YETOB, . 9 N
HerpyOol OIMIMOKM W[UIM OJHOW Herpy0oil ommOKH u|  MeHee MOJOBUHEI
[paboTHI Imorryctit He OoJee
OJIHOTO ~ HENOYeTa,TpeX  HeIOYeTOB, WIH  HpH paboTEL
OJJHOTO HeloYeTa.
i He Oojiee NBYX|OTCYTCTBHHM OINMOOK, HO HpH
HEZJOUCTOB. HAJTHIUH YeThIpeX-IIATH|

HCI0YCTOB, IINIOXO 3HACT TCKCT)
[IPOU3BECACHUS, JAOITYCKACT|
FICKAXXCHHUC Q)aKTOB.

MaxkcruMainbHbIN 0alll 32 KOHTPOJIBHYIO paboTy 5 (B JasbHEWIIEM Oaslibl IEPECUUTHIBAIOTCS C YUETOM
TEKYILEro peTuHr-miana). Pabora cuuraercs ycrnenHo BHIOJHEHHBIM MIPU NOJYYEHUHU CTYIEHTOM 3

OaJUIOB.

HToroBasi oIieHKa 32 CEMECTP PAaCCUMTHIBAETCS Ha OCHOBE IMOJYYEHHOH CyMMBbI OajIOB B pe3ysbTaTe
TEKYIIET0 KOHTPOJIS, U 0aJIjIoB, HAOpaHHBIX IIPU 3aKJIFOUNTEIBHOM KOHTPOJIE 3HaHUH Ha 3a4eTe.




