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1. Poub qucuuninebl «Matematuka 4.1» B popMHPOBAHUH KOMIIETEeHIHI BHIMYCKHUKA

SnemeHT Cemect Cocrapisiiomue pe3y/ibTATOB 0CBOCHHUS (JIeCKPUNITOPbI KOMIIETEHMH)
o0pa3oBaTenbH p Kon
Ol MPOTPaMMBI HaumeHoBanue
(qmcuunimHa, KOMIIETCHITHH KOMIICTeHIAH Ko HaumenoBanue
MPaKTHKA,
T'HA)
Cnocoben OCYULIECTBIATD YK(V)-1.B1 Brnageer ompITOM NpUMEHEHUS 3aKOHOB €CTECTBEHHBIX HAyK U
TIOUCK, KPUTHYECKUN aHaIu3 u MaTeMaTU4YEeCKUX METOJOB M  MOJENeHd Uil peleHus  3a1ad
VK(Y)-1 CUHTE3 nHdopManuy, TEOPETUYECKOI0 U NPUKJIAJHOTO XapaKTepa
&) MIPUMEHSATh CUCTEMHBIA MOIXO[ YK(V)-1.V1 YMeeT pemath 3a1a4i TEOPETUUECKOTO U NPUKIJIAJHOTO XapaKTepa
JUIl PELICHHs TOCTABJIECHHBIX YK(V)-1.31 3HAaeT 3aKOHbl €CTECTBEHHBIX HAyK M MAaTE€MaTU4YECKHE METOMIbI
3amaqy TEOPETUYECKOI0 XapakTepa
Marematnka 4 CriocoOHOCTE YYUTBHIBAaTH Bnageer anmmaparoM MaTeMaTH4ecKOM CTAaTUCTHKH ISl NPOBEACHUS
4.1 COBPEMEHHBIE TEHACHIINH OIIK(Y)-1.B4 TEOPETUIECKOTO HCCICIOBAHUS W MOJCITUPOBAHUSA (PUINICCKAX U
Pa3BUTHSI TEXHUKHU U XUMHUYECKUX [POLECCOB M SBICHMHM, a Takke, M pElleHus
TEXHOJIOTHH B 00JIaCTH po¢eCCHOHATBHBIX 3aad.
OTK(Y)-1 obecriedeHnsT TEXHOC(HEPHOM 3 OTK(Y)-1.Y4 YMeer Ucnoib30BaTh BEPOSITHOCTHBIE U CTATUCTHUECKHE METOMABI IS
0€3011acHOCTH, U3MEPHUTEILHOI 00pabOTKN TaHHBIX
Y BBIYUCIIUTENIHON TEXHUKH,
MH()OPMAIMOHHBIX TEXHOJIOTHIA OIK(Y)-1.34 3HaeT OCHOBHBIE ONPEIENCHUS, TIOHATHS W METOABl TEOPHH
B CBOEH MpodecCHOHALHON ’ BEPOSITHOCTH M MAaTEMaTUYECKON CTATUCTUKU
JIESITEJIBHOCTH
2. INoxa3areaun u METOAbI OLICHUBAHUA
Ilnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCIMILINHE Kon nocrmxenus HaumeHoBaHue pa3jena MeToabl OLleHHBAHHS
Kon HaumenoBanue KOHTPOJIMpPYeMoii JHCIHUILIHHBI (0L eHOYHBbIE MEPONIPHUATHS)
KOMIIETCHIIUH (HJ'IPI ee
4aCTH)
PJ1 Bnageer OCHOBHBIMH TMOHATHSMH M METOJAMU TEOpUHU Crny4aifHbIe COOBITHS. KonTposnbHas pabota
BEPOSITHOCTEN U MATEMaTUYECKON CTATUCTUKU CriygaliHbIe BETUIMHBI U X nI3.
CUCTEMBI. 3aKOH OOJIBIINX
4ycell, IPEEIIbHbIE TEOPEMBI.
YK(V)-1 BbIGOpOYHBI METO U
OIIK(Y)-1 OlIEHUBAHUE MAPAMETPOB.
DNeMeHTH KOPPEISIIIHOHHO -
PETPECCUOHHOTO aHAJIN3A.
IIpoBepka cTaTUCTHUECKUX
TUIIOTE3




P12 YMeeT ucnonb30BaTh BEPOATHOCTHBIE U CTATUCTUYECKUE METO[IbI Crny4aiiHbIe COOBITHS. KonrponbHas pabora

st 00paOOTKM MaHHBIX, a MMEHHO: aiureOpy BEpOSTHOCTEH CrnygaliHpIe BEIUIHHBI U X nas.
CIydaliHBIX COOBITH, 3aKOHBI pAacHpeAeTCHUS CIyJaiHOU CHCTEMBI. 3aKOH OOIBIINX
BEJIMYMHBI M MX CHCTEM, 3aKOHBI OOJBLIMX YUCEN M IpeleIbHbIe YHCeJl, IPEeACIbHBIC TEOPEMBI.
TEeopeMbl, BHIOOPOUHBI METOJ H OIECHUBAHHE IAPAMETPOB, YK(Y)-1 BrI60podHBIi MeTo 1
PErpeCCHOHHBIE MOJENH, IpPaBWiIa IIOCTPOCHHUS M IIPOBEPKH OIIK(Y)-1 OLICHUBAHME TAPAMETPOB.
CTaTHCTUYECKUX THIIOTE3 OJeMEHTHI KOPPEISLHOHHO -

PErpeCCUOHHOIO aHajin3a.
HpOBepKa CTaTUCTHYCCKUX

THIIOTE3
PJ13 3HaeT akCHOMaTHYeCKOe OTpeesieHue BEepOsTHOCTH, OCHOBHBIE Crny4aiiHbie COOBITHS. KontponbpHhas pabora
TEOPEMbl  TEOPUM  BEPOSITHOCTEM, dbopMyaBl  MOJHOU Crnyualinbple BETUUUHBI U UX nas.
BEpOATHOCTH M baiieca, cxeMy IHOCIeI0BaTEIbHBIX HCIBITAHUN CHCTEMBI. 3aKOH OOJIBLINX
¢l
Bepaynnn, dopmyn Bepuymm, npubnmwkeHHble (GopMyIbl quce, IpeaeIbHbIe TEOPEMBI.
9
MyaBpa-Jlamrtaca u IlyaccoHa, (QYHKIOUIO paclpeneieHus BribopouHsiii MeTox u
Cay4JallHOW  BeJIMYMHBI WU €€  CBOWMCTBAa.  IUIOTHOCTb OLICHMBAHME MTAPAMETPOB.
pacupelieNieHdss U €€ CBOWCTBA, YHCJOBBIE XapaKTEPUCTHUKH DIeMEHTBl KOPPEISILIMOHHO -
CIy4YallHBIX BEJIMYMH M HX CBONCTBA, OCHOBHBIE 3aKOHBI €rpPECCUOHHOTO aHAJIU3a.
VK(Y)-1

pacrpeneneHus CIy4aiHbIX BEIWYHH, 3aKOHBI pacIpeieieHUs
CIlyJalHBIX BEKTOPOB, HepaBeHcTBa YeOblmieBa, IpeAeIbHbIC
teopemsl YeOrimena, beprnymmu, JlsmyHoBa, Myaspa-Jlaruiaca,
BBIOOPOYHBIN METOM, AIMIMPHYECKUE 3aKOHBI pacIpe/eeHus,
SMIMPHYECKHE  MOMEHTBHI,  JOBEPHUTENBHBIH  WHTEpBAaJI,
WHTEPBaJIbHBIE OLEHKH, BBHIOOPOYHBIA MapHbI KOI(DGHUIUEHT
KOPpEJAIIY, TapHasi perpeccus, IpoBepKa TUIOTe3 O PABEHCTBE
JMCHEPCHH W CPEIHUX 3HAUYE€HWH HOPMAIBHO pacIpeAeiIeHHbIX
COBOKYIHOCTEH, kKpuTepui cornacus [Tupcona.

HpOBepKa CTaTUCTHYCCKUX
TUIIOTE3

OITK(Y)-1

3. HIkaja oueHUBaAHUSA

ITopsimoxk opraHu3anuy OLEHMBAHUS PE3YJIbTATOB OOYyUEHHUS B YHHUBEPCUTETE PETJIAMEHTUPYETCS! OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM AKTOM —
«Cucrema OlleHMBaHMs Pe3yJbTaTOB 00y4ueHHs: B ToMCKOM mojuTexHudeckoM yHuBepcutTeTe (CucTeMa OlleHHBaHUA)» (B AEMCTBYIOLIEH peaakium).
Hcnonb3yercst OanibHO-PEUTHHIOBass CHCTEMa OLICHWBAHUS pe3yiabTaToB oOyuyeHHs. VToroBas oleHka (TpaAMLIMOHHAS M JIMTEpHas) MO BHUIAM
yaeOHor nestenpbHOCTH (M3yuenue auctumuinH, YWPC, HUPC, xypcoBoe mpoeKTHpOBaHWE, MPAKTUKH) OMPEAENseTCS CYMMOH OallJloB TIO
pe3yJbTaTaM TEeKYIIero KOHTPOJIS M MPOMEXKYTOUHOU aTrTecTauu (9k3aMeH) (UTOroBas peHTHHTOBas OlleHKa - MakcuMyM 100 OamioB).
Pacnipeniesienrie  OCHOBHBIX M JIOMOJHHUTEIBHBIX OajllIOB 3a OLIEHOYHBIE MEpONPHUATHS TEKYIIEro KOHTPOJS U MPOMEXKYTOYHOW aTTecTaluu
YCTaHABIIMBAETCS KAJIEHIAPHBIM PEUTUHI-INIAHOM JUCIIUIUINHEI.

P CKOMCHJAYyCMas HIKaJla JJId OTACIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTCTBHE Onpeuene}me OLCHKH




3alaHus TPaAULHMOHHOI OLleHKe
90%+100% «OTnuaHO» OTnuyHOE MOHUMAaHKE MPEeIMETa, BCECTOPOHHHUE 3HAHMUSI, OTIMYHBIE YMEHUS U BJIaJIEHUE OMBITOM MPAaKTHYECKOH e TeTbHOCTH,
HE00XO0IMMBIE Pe3yNbTaThl 00yUeHHUs C(HOPMHUPOBAHBI, X KAUECTBO OL[CHEHO KOJIHYECTBOM OAIIOB, ONHU3KHM K MAKCHMATBHOMY
70% - 89% «Xopomio» JlocTaToOvHO MOJHOE MOHMMAHUE PEIMETa, XOPOLINE 3HAHKS, YMEHHUS U OIBIT MPAKTUICCKOH ACSTENBHOCTH, HEOOXOIMMBIE PE3YIbTATHI
00yueHus CHOPMHUPOBAHBI, KAUYECTBO HH OJJHOTO U3 HUX HE OIICHEHO MHHUMAJBHBIM KOJHYECTBOM OaNIoB
55% - 69% «Y IOBIL» [IpuemiteMoe MOHUMAaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHIS, YMEHUS U OIBIT IPAKTHIECKOH AeITETHbHOCTH, HEOOXOAUMBIC PE3YIIbTaThI
00y4deHus chOpMHPOBAHBI, KAa4eCTBO HEKOTOPBIX M3 HUX OLICHEHO MUHUMAJIbHBIM KOJIHYECTBOM 0aJlIoB
0% - 54% «HeymoBi.» PesynpraTel 00ydeHus He COOTBETCTBYIOT MEHUMAIIBHO JOCTATOYHBIM TPEOOBAHUAM
[IIxana 1151 OIEHOYHBIX MEPOINPHUSITUI HK3aMEHa
%
CooTBeTcTBHE
BbIINOJIHEHUA DK3aMeH, .
. TPAAULHMOHHOH OnpenesieHnue oueHKN
3aJaHui oaJu
OILICHKE
IK3aMcEcHa
90%+100% | 18 +20 «O1inuHo» | OTIMYHOE MOHUMAHUE MIPEIMETA, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHHUS U BJIaICHUE OIBITOM
MIPAKTUIECKON JACSITEILHOCTH, HEOOXOAMMBIE Pe3yJIbTaThl 00yIeHUS CPOPMHUPOBAHBI, UX KAYECTBO OIEHEHO
KOJIMYECTBOM 0ajsIoB, OJM3KUM K MAaKCUMAIIbHOMY
70%-89% | 14+ 17 «Xopouio» | loctaTouHO MOJHOE TOHUMaHUE TPEMETA, XOPOILINE 3HAHUS, YMEHHS U OIBIT IPAKTUUECKOH 1eATeIbHOCTH,
HeoOX0IMMBIE Pe3ynbTaThl 00yueHus: CHOPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLIEHEHO
MHHUMAJIBHBIM KOJIHYECTBOM 0aJIjIoB
55%-69% | 11 +13 «Y TOBIL.» [Ipuemiiemoe NOHUMAaHUE IPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHNS, YMEHUS U OIBIT ITPAKTUYECKOU
e TeTbHOCTH, HEOOXO0IUMBIE PE3YyIbTaThl 00yueHUs cPOPMUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OIICHEHO
MUHHMaJIBHBIM KOJIMYECTBOM OaJIIOB
0%-54% | 0+10 «Heynosn.» | Pe3ynbraTsl 00y4eHHs: HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSAM

4. TlepeyeHb THNOBBIX 3aJaHMIT

OueHoYHbIe MEPONPHSITHS

IIpuMepsl THNOBBIX KOHTPOJIBHBIX 3aIaHUI

1. | KonTponbHas pabora

KoHTponbHasa pabora 1

1. U3 50 konpeHcatopoB 3a BpeMs T U3 CTPOS BEIXOIAT 5 KOHIEHCATOPOB. I KOHTPOJISI BRIOMPAOT 8 KOHIIEHCATOPOB.
HaiitTi BeposSTHOCTH TOTO, YTO Cpeau HUX 3a BpeMs T U3 CTpOs BHIMIET pPOBHO 1 KOHICHCATOP, UCHONB3Ys HOopMyITy
Ilyaccona u nokanbHyt0 TeopemMy Jlamnaca.

2. TIpubGop COCTOWT M3 IBYX Y3JOB @ W D, COCIMHEHHBIX IMOCIEIOBATEIHFHO B CMBICIE HAICKHOCTH, W CTaOHIM3aTOpa
HaIpsDKeHUsT S, paboTaomero B AByX pekumax. I[lpu padore crabmimsaTopa B MEPBOM PEKUME ¢ BeposSTHOCTHIO 0.7




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

HaJeKHOCTD Y3708 P(a) = 0.9, P(b) = 0.95. IIpu pabote crabuiuzaropa BO BTOPOM PEKUME HAIEKHOCTH y3710B P(a) =
0.8, P(b) = 0.9. HaiiTu Hame:)KHOCT IPHOOPA, €CIIH Y3JIbI HE3ABHCHMBI.

Axsin x, xe(0,7)
0, x ¢ (0,7)

Tpebyercst Haiitn A, nmoctpouth rpaduk f(x), Haiitn dyHkuuo pacnpenenenus F(x) u moctpouts ee rpaduk, HaiiTh

3. 3apnana mioTHOCTH pacnpenenenus f(x) ciayuaitnoii Benmmuunsr X: f(x) =

BEPOATHOCTH MOMaaHus BenmuurHbl X Ha yuactok oT 0 1o % . Beraucnuts M[X].
2
4. Jloxa3zats popmymy Ilyaccona.
5. TInmoTHOCTH pacmpeneneHus HeMPEepPBIBHON CITy4yaiftHO# BearmduHbl. CBOHCTBA (C JOK-BOM).

KoHTponbHasa pabora 2

|) Jlau psix pactpeneneHus.

Xi 0. 1. 2. 3.
n; 10 13 15 12

1. Tloctpouts rucTOrpaMMy, IOJUTOH;
2. HaiiTi TO4e4YHBIE OIIEHKH MaTEeMaTHIECKOTO OXKHJIaHUS, AUCIIEPCHH, CPETHEKBAIPATHIHOTO OTKIOHEHHS, aCHMMETPUH 1
JKCIIecca;

3. Ilpm yposre 3Haunmoctr o = 0.05 mpoBepuTh rUIIOTE3y O pacTpeeIeHUH JaHHOH BEIOOPKH M0 HOPMaIbHOMY 3aKOHY;
4. HaiiTu nHTepBalbHBIC OLCHKNA MAaTEMaTHYECKOTO OXKUIAHMUS, TUCTIEPCHH ¢ HalexkHoCThIo B = 0.9.

I1) ITo 1ByM He3aBUCHMBIM BBIGOpKaM 00beMOB Ny = 11 u Ny = 10 HopMaibHBIX pacnpenenenuii Haiinenst X = 30. u 7 =

2 2
28.u S, =08 wu Sy =0.6 . IIpu yposne 3Haummoctn o = 0.05 mnposeputh HyneByIo runotesy Ho: My = My npu

KOHKypupyomen Hi: My # my.

U3,

ITpuMep BapuaHTa MHAMBUAYAILHBIX 3aJaHUI 1.

1. 13 100 u3penuii, cpein KOTOPBIX UMeeTcs 4 HeCTaHIAPTHBIX, BEIOPaHbI CIIy4ailHbIM 00pa3oM 6 M3Jenuii AJ1sl IPOBEPKU HX
kadecTBa. OIpeAeIuTh BEPOSITHOCTh TOTO, YTO CPEAU BHIOPaHHBIX 6 M3aeMii OKaxyTcsl pOBHO 1 HeCTaHAapTHOE H3/elue,
UCTIONB3Ysl KIACCHYECKOE OIpEeIeHUE BepoaTHOCTH, (Gopmyny beprymn, popmyny IlyaccoHa n nokaibHYy0 Teopemy
Jlannaca

2. Cucrema S COCTOMT M3 TpeX HE3aBUCHMBIX noacucteM S,, Spu S.. HencnpaBHOCTb XOTsI ObI OJTHO# IOJICHCTEMBI BEJIET K




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

HEHMCIPABHOCTHU BCell cUCTEMBI (IIOACUCTEMBI COSAMHEHBI TIOCIIeIoBaTeNbHO). [ToncucremMa Sy cocTOsT U3 IBYX
HE3aBUCUMBIX AyOnupyromux 61okoB by (K = 1,2) (cxema mapamieibHOro moCOSANHEH S OIOKOB B MOJCUCTEMAX).

HaiiT HaIe)KHOCTL CHCTEMBI — BEPOSTHOCTH TOTO, YTO CHCTEMA OYyIET UCIIPABHA B TEYEHHH HEKOTOPOI'O BPEMEHH, €CITH
u3BeCTHBI HajexHocTu 6okoB P(a) = 0.95, P(by) = 0.9, P(c) = 0.99.

3. Mana cuctema u3 OByX OJOKOB @ U D, coeMHEHHBIX MapaielbHO B CMBICIE HaAeKHOCTH. Kaxaplii U3 ABYX ONOKOB
MOXKET pabdoTaTh HE3aBUCHMO OT JAPYrOro B TPEX PasHBIX pexuMax. BeposTHOCTH HacTymieHus nepsoro pexnma 0.1,
Broporo 0.3 . HagexxHocTh paboThl mepBoro 6moka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctBenHo 0.9; 0.8; 085 .
HapexHocTs paboTsl BTOporo 6moka B 1 — M, 2 — M, 3 — M pexunmax paBHa coorBerctBerHo 0.9; 0.95; 0.8 . Haiitm

HaJACXKHOCTb CUCTEMBI, CCJIN OJIOKH HE3aBUCHNBL b1

4. Ilepenaercs 5 cooOleHMi 1Mo KaHaJ] a . Khok16ecoootieHy c HgcThio P = 0.3 HE3aBHCUMO OT APYIUX
nckaxaercs. CiyJaiiHas BeIHUHHA C11q He 1 HBIX| CObummerril. [I0CTpOUTH €€ 3aKOHBI paclpeeneHUs], UX

rpaduky, HATH ee YUCIIOBbIE XapakTepucTHku. H b, Bostrocts TOTO, 4TO OYZET UCKaKEHO He MEHee JBYX
COOOIIEHNIA.
5. 3ajana mwioTHOCTH pacnpenencuus f(x) ciy4aiiHoit BeauauHb! X2

Asin?x, xe(0,7)
0, xe(0,7)

TpeOyercst HalTH KO3PHUIHEHT A, TOCTPOUTH TpaduK IUIOTHOCTH pacnpeaencnus f(x), Haiitu QyHKUMIO pacnpeneaeHus

f(x) =

F(x) 1 nocTpouts ee rpadyK, HallTH BEPOATHOCTH MONAJaHHs BeTHunHbl X Ha yuactok oT 0 1o 7 . Haiitu uncioBbie
4

XapaKTEPUCTUKH CIIy4ailHOM BeIMYUHbI X.

IIpuMep BapmaHTa UHAMBUAYAILHBIX 3aJaHUMN 2.

1. Tlo Beibopke o6bema N = 100 mocTpoeH psix pacipeeiCHus :

Xi -2.0 -1.5 -1.0 -05 0.0 0.5 1.0 15
pi | 0.06 0.11 0.19 0.22 0.16 | 0.12 | 0.08 | 0.06

Hocmpoums  cucmoepammy, HOIUSOH U OIMAUPUYECKYIO @DYHKYyulo pacnpedenenus. Haiimu moueunvie oyenxku
MAMEMAMUYECKO20 OHCUOAHUS, OUCNEPCUU, CPEOHEKBAOPAMULUHO20 OMKIOHEHUS, ACUMMEMPUU U IKCYeCCd.

2. Haiimu 0osepumenvHblil UHMEPBAT HEUIBECMHO20 MAMEMAMUYECKO20 ONCUOAHUSL HOPMATLHOU CIYYAUHOU Geaudunbl X,

3Hasn dosepumenvuyio eeposmuocms B =0.99 , 06wvem goibopru N = 20, evibopounyio cpeonioro x =200, ecau 1) o = 10,
2)s=10..
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3. Ilo pe3ynpratam 3KCIEPUMEHTA MOJIyYeHa Tabiuna HaGMOACHUI CHCTEMBI ciiydaifHbIx BenmuuH (X, Y):

X
Y 1 2 3 4 5 6
-1 0.01 0.03 0.02 0.01 0.0 0.0
-2 0.02 0.08 0.06 0.13 0.03 0.0
-3 0.0 0.0 0.05 0.08 0.13 0.02
-4 0.0 0.0 0.02 0.06 0.07 0.08
-5 0.0 0.0 0.0 0.01 0.03 0.05

Oyenums dannyio mampuyy pacnpedenenus (X, Y) na pezpeccuio eudos f(x) = B+ Box u f(X) = B+ Box + Sox’.

4. Tlo maBym OonpmIMM HE3aBHCHMBIM BBIOOpKaM 00BeMOB Ny =42 u Ny = 58 HOpManbHBIX paclpenesieHNi HalJeHBI
BBIOOPOUHbIC 3HAYCHMSIMH MaTeMaTHyeckux oxkunanuii X =120 n y = 130. Jucnepenn usecthsl D, = 24 u Dy =20.

IMpu yposue 3Haummoctu o = 0.05 mposeputs HyneByto rumotesy Ho: My = My npu kouKypupyromei 1) Hi: my # my,
2) Hi: my <my.

5. To xputeputo [Tupcona npu yposHe 3HaunmocTy o = 0.01 npoBepuTh rumnoTe3y o pacrnpeae’ieH!: CIy4yaiiHOW BEJIMUNHBI
X 1o HOpMaldbHOMY 3aKOHY, €CITH 3aJaHO Ny TOMaJaHWid  BBHIOOPOYHBIX 3HAYCHWHA CIyYalHOW BEIWYUHBI X B
noauHTepBan £ = (a, by ):

o 10 =15 15 =20 20 =25 25 +30 30 =35
Ny 15 20 35 18 12

DK3aMeH IlepedeHb BOIPOCOB, OTBETHI HA KOTOPHIE JAIOT BO3MOKHOCTh CTYASHTY IIPOJEMOHCTPHPOBATh, a
OopenoaaBaTe/JIl0 ONCHUTHh CTCICHb YCBOCHHSA TCOPETHYCCKHUX U d)aKTI/I‘—IeCKI/IX 3HAHWM Ha YPOBHEC

3HAKOMCTBA

1. Yro B Teopu: BepOSATHOCTEH MOHMMAIOT oA coObiTeM? Kakoe coObiTHE Ha3bIBalOT JOCTOBepHbIM? Kakoe —
HEBO3MOKHBIM ?

Kakne onepanun onpeneneHs! Hajx coObITusIMU? KakoBbI CBOICTBa STHX onepariii?

3. CdopmynupyiiTe cTaTUCTHYECKOE, KIACCHYECKOe, TeOMETPHUYECKOE ONpe/IeNICHHs] BEPOSITHOCTH. B Kakux ciydasx
UCTIONIB3YIOTCSI 3TH ONPE/ICIICHHS ?

CoopmynupyiiTe OCHOBHBIE AKCHOMBI TEOPUH BEPOSITHOCTEH.

YkaxxuTe OCHOBHBIE CBONCTBA BEPOSATHOCTH.

UYro Takoe yciaoBHas BeposiTHOCTH? Kak onpejernsiercst 3aBUCHMOCTh U HE3aBUCUMOCTh COOBITHIA?

N

o 0k
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14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

25.

26.

27.

28.

29.

30.

31

YeMy paBHBI BEPOSATHOCTH CYMMBI U ITPOU3BEICHUS COOBITHIN ?

B kakux ciaydasx ajs pacuera BEpOSITHOCTEH MpUMeHsieTcs: opMyJIbl TOJIHOM BeposTHOcTH u baiteca?

Yro Takoe cxema ucbITaHui beprysmu?

B kakux ciydasx ais pacuera BeposiTHOCTeH npumensitores popmyisl bepuymnu. Myaspa-Jlannaca, [Tyaccona?
Yro Takoe ciry4yaiiHas BeqmunMHa? YTO Ha3bIBAIOT 3aKOHOM pPaCIIpe/IeICHUS CITyYaifHOW BETMYMHBL?

Kakas cnyuaifHas BenuunMHa Ha3bIBaeTCSl AMCKPETHOM cllydallHOW BennuumHON? UTo Takoe psl pacupenesieHHs
JTVICKPETHOH CITy9aifHOW BETMIHHBI ?

Haiite ompeneneHue (QYHKINN pacpeieiCHUs CIy4aifHOW BeTWM4YMHBI. KakoBBI OCHOBHEIC CBOMCTBAa (PyHKINH
pactpeneneHus CIIyIaifHOW BETMIHHBL ?

Kakas ciyuaiiHas BenWYWHA Ha3BIBACTCSA HEMPEPHIBHOW CIydyaiHOW BenmdymHOW? YTO Takoe IUIOTHOCTh
pacIipeseneHus HelIPepbIBHON CITydaiHOI BETMYNHBI?

KakoBbI OCHOBHBIE CBOMCTBA INIOTHOCTH M (DYHKIIHH pacTIpeeICHUs] HEIPEPBIBHOM CITydaifHON BEITMUHMHBL.

Kakue ynciioBble XapakTepUCTUKY CITydaiiHOW BeM4YrHbI Bbl 3HaeTe? YUTo XapaKTepHu3yIOT 3TH XapaKTEPUCTHKU?
Kak ompenensercss MaTeMaTH4eckoe OKHAAHUE CIIydalfHOH BEIMYMHBI, KAaKOBBI CBOWCTBA MaTEeMaTHUECKOTO
OXKHUJaHUs?

Kak onpenensercs aucnepcus ciaydaitHol BenmuuuHbI? KakoBbI CBOWCTBA TUCTIEPCUH?

Kak onpezenstorcst 1 4To XapakTepu3yrT KOdGGHUIUSHT aCUMMETPHU M DKCLIECC PaCTIpeIesICHHs ?

Kak onpezenstorcst KBaHTWIM U KPUTHYECKHE TOYKHU paclpeaeeHus ?

Kakoe pacmpeneneHne HaspiBaeTcs OWHOMHMANBHBIM? ~ YKa)KUTE OCHOBHBIC YHCIOBBIC XapaKTEPUCTHKU
OMHOMHAIBHOTO paclpeeIeHus..

Kakoe pacnpenenenue HaspiBaercst pacnpeneneHneM Ilyaccona? KakoBbl OCHOBHBIE UYHCIIOBBIE XapaKTEPUCTHUKU
pacmpenenenus Ilyaccona?

Uro Takoe mpocTedmmii MOTOK coObITHiI? KakomMy pacmpeneneHuro Mo TIHHASTCS MPOCTSHIINN TTOTOK COOBITHI?
Kakoe pacnpezeneHue Ha3blBAlOT paBHOMEPHBIM pacnpeneneHneM? UYemy paHbl IUIOTHOCTh M (pyHKIUS
pacripezieneHus, OCHOBHbIEC YUCIIOBbIE XapaKTEPUCTHKH PABHOMEPHOT'O pacipe/ieneHus?

Kakoe pacmpenenenne Ha3bpIBalOT HOPMAJBHBIM pacrpefeneHueM. KakoBa IJIOTHOCTP M OCHOBHBIC YHCIIOBBIC
XapaKTEePUCTUKU HOPMAJIBHOI'O 3aKOHA?

UYro Takoe craHIapTHas HopMajbHas BennunHa? KakoBa cBsi3b Mexay QYHKLMSIMHU pacupeseeHus IPOU3BOJIbHON
HOPMAJIbHOM BEJIMUMHBI W CTAaHAApTHOM HOpManbHON BennuuHbl? Kak cBszaHa GyHKIMS —pacrpeaeieHus
CTaH/apTHOH BennunHbI ¢ pyHKmel Jlamaca?

Kak onpenensiercss BepOSTHOCTb OTKJIIOHEHUS] HOPMAalbHOM CIy4aliHOW BENMYMHBI OT MaT€MaTUYECKOTO OXHJaHUS
Ha 33J]aHHYIO BeJIMYMHY? B UeM COCTOUT MPaBHIIO «TPEX CUTM»?

Yro Ha3bIBAIOT CHCTEMOIl chydaitHeix BenuuuH (ciaydyaidHeiM  BekTopoM)? Kak omnpenensercs  ¢GyHKImsS
pacIipeiesieHust CUCTEMBI CITyJaiHbIX BEJIMUMH, KAKOBBI €€ CBOMCTBA (IJIs1 IBYXMEPHOTO CIIy4aiHOTo BEeKTOpa)?
Kakne ciydaiiHble BEKTOpBI OTHOCAT K BEKTOpaM IHMCKpeTHOro tuma? Yrto Takoe Tabnuia COBMECTHOTO
pacripezienieH s CUCTeMbI, UMEIOIIEeH AUCKPETHOE pacipeesieHne?

Kakue ciydaiiHple BEKTOpPBHI OTHOCSAT K BEKTOpaM HempepbliBHOro Tuma? YrTo Takoe IUIOTHOCTH COBMECTHOTO
pacripeziesieHlss CUCTEMbl, MMEIOLIel HenpepbiBHOE pacrpeseneHne? KakoBbl OCHOBHbBIE CBOMCTBA IUIOTHOCTH
COBMECTHOT'O paclpe/iesieHus?

Kak ompenessieTcst He3aBUCUMOCTD CIIYYalHBIX BEIHUHH? UTO TAKOE YCIOBHBINM 3aKOH PaCIpeIeICHuUs?
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32. Yemy paBHBI MaTeMaTHUECKOE OKUJIAHHE H JAUCIIEPCUS] CyMMBI M IPOU3BEACHHS CITy4allHbIX BETUUUH?

33. Yto XapakTepHu3yloT KoBapHalys U K03 OUIMEHT KOppessuy Cly4aifHbIX BETMYMH? YKa)KUTE OCHOBHBIE CBOICTBA
K03(h(puLKEHTa KOPPETSLUH.

34. Kak OIIEHUTh BEpOSTHOCTH OTKJIOHEHHS CIy4allHON BEJIIMYMHBI OT MAaTEMaTHYECKOrO OXKHJIAHHS C IOMOIIBIO
HepaBeHCTBa YeOrlmieBa?

35. Chopmynupyiite 3akoH OonbInux yucen YeOsieBa, Teopemy bepHysmm.

36. Cdopmymupyiite NeHTpaIbHYIO Mpeaenbayo Teopemy (LIIIT).

37. Uro B MaTeMaTH4ecKOil CTaTHCTHUKE MOHMMAIOT MOJ T€HEepalbHOW COBOKYIHOCTHIO? BBIOOpPKOW M3 TeHEepaltbHOU
COBOKYITHOCTH?

38. Kaxk cTpounTtcs cratuctuueckuil psia? B kakux cirydasx IpUMEHsETCS CrpyIINUPOBaHHBINA CTaTHCTHYeCKUH psin? Kax
OTIpeAeNAeTCs AJMHA HHTEPBaja TPYIIUPOBAHUS ?

39. YTto OoreHUBAET CTATUCTUYECKUH PN OTHOCHTENBHBIX 4acToT? IlmoTHOCTEH YacToT?

40. Yro uCHonp3yroT B KadyecTBe rpadUuecKoil WIUIIOCTPAlMU CTaTHCTHYECKHX psinoB? OLEHKOH KakuX KPHBBIX
SIBJISIFOTCSI TTOJIMTOH YaCTOT U TUCTOrpamMma?

41. Kakue BelMYMHBI UCTIONB3YIOT B KAYECTBE YMCIOBBIX XapaKTEPUCTUK BHIOOPKH? KakoBbI OCHOBHBIE CBOWCTBA 3THX
XapaKTePUCTUK?

42. Kak ompezensercs aMIupuueckas GyHKIHS pacrpeaeneHns? YKakuTe OCHOBHBIE CBOMCTBA 3TOH (pyHKINH.

43. Yrto Ttakoe omeHka mapamerpa? Kakas oreHka HasbpiBaeTCs HecMenieHHo#? Kakas — cocrostenbHON? Kakas
3¢ PEeKTHBHOI?

44. Yto Takoe TOBEPUTEIBHBIN HHTEPBAI U BEpOATHOCTH? KakoBBI OCHOBHBIC MPUHIHUITEI TOCTpoeHus JJ?

45. Kak crpouTcst [OBEpPHTENbHBIH WHTEpBal I MaTEeMAaTHYECKOTO OXHAAHUS HOPMAJIBHOM TIeHepaIbHOU
COBOKYITHOCTH IPY U3BECTHOM U HEM3BECTHOM O ?

46. Kak cTpouTcs JOBEpUTEIbHBIH HHTEPBAI JJIsl TUCTIEPCUH HOPMAJIbHOW T'eHepaibHOM COBOKYITHOCTH IPH M3BECTHOM
1 Heu3BecTHOM A ?

47. Yro Takoe CTaTUCTUUYECKAs TUIIOTE3a M CTATUCTUUECKUI KpUTEPUI?

48. Kakue ommOKM Ha3bIBAIOT OIIMOKAaMHU [IEPBOIO U BTOPOTO PoJia IPH MPUMEHEHHH CTaTHCTHUECKUX KpuTepueB? Kak
OIIPEAEIAETCS MOIIHOCTh U COCTOSITEIBHOCTh KpUTEPHS?

. 2
49. Omnumure xpuTepuii cornacus )~ IlupcoHa Juis MpoBEpKU IMIIOTE3bI O 3aKOHE pacIpeeIeHus.

50. OnuiunTe KPUTEPUH AJISI IPOBEPKH TMIIOTE3 O 3HAYEHHH MAaTEMAaTHYECKOTO OXKHJAHUSI HOPMAJIbHON COBOKYITHOCTH.
51. OmmmuTe KpUTEPUH IS IPOBEPKH TUIIOTE3 O 3HAYEHUH TUCTIEPCHH HOPMAIbHOW COBOKYITHOCTH.

52. Kakue UCTIONB3YIOT KPUTEPUH ISl TIPOBEPKU TUIIOTE3bI O PABEHCTBE AUCIEPCUI IBYX HOPMAJIbHBIX BETUUUH?

53. Kakue ncronb3ytoT KpUTEPUH YISl IIPOBEPKHU THITOTE3BI O PABEHCTBE ABYX CPEIHUX HOPMAJIbHBIX BEJIMUUH?

5. Metoanueckne yKa3zaHus mo mpoieaype oneHuBaHus

OueHoYHbIE MEPONPHSITHS

l'lpoue}lypa IpOBeACHUSI OLICHOYHOI'0 MEPOINIPUATHH H HeOﬁXOIll/IMBle METOAHYECCKHE YKa3aHUs

1.

KonrponsHas pabora

B ceMmecTpe cTyneHTHI BBITIOJNHSIOT 2 KOHTPOJIBHBIX PabOTHI, COJEpKaHHE KOTOPBIX OXBaThIBACT BCE pa3JIeIbl
quctmrnHbl.  Kaxmomy cryneHTy Bblmaetca cBodl BapwaHT. KoHTposipHBIE pabOThl MPOBOASTCS B HYaCH
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IIpoueaypa npoBeeHUsi OLEHOYHOT0 MEPONPHUATHS U HEOOX0JMMbIe METOUYECKHE YKA3AHUS

MPaAKTUYCCKUX 3aHATHH. 3a KaXKAYI0 KOHTPOJBHYIO pa60Ty MaKCHMAaNIbHBIA Oasin OmnpeaAcaIaeTCd B COOTBETCTBUC C
peflTI/IHF-HJIaHOM JVUCIHUIIIINHBI.

Kpurepun oueHkn 3agaHus:

e baiibl 3a KOHTPOJIBHYIO PadoTy MOTYYalOTCsl YMHOKEHHEM MaKCHUMaIbHOTO 0ajia, MpeayCMOTPEHHOTO 3a
Hee B COOTBETCTBHE C PEUTHHI - IUIAHOM, Ha JI0JIF0 BEPHO BBIIIOJHEHHBIX 3aJaHUM.

na3

B cemectpe cTyaeHThl BeinoaHsA0T 2 MJ13 mo BceM paszenamM nporpaMMbl TUCIUILIAHBL. Y KaXKI0TO CTYACHTa B
rpymme cBoi Bapuant M/I3, Homep BapraHTa COOTBETCTBYET HOPSAKOBOMY HOMEPY CTYIECHTA B CIIUCOYHOM COCTAaBE

CPYIIIIBL.
W13 BeImatoTCS KOXKIOMY CTYACHTY IEPCOHAIBHO.

Pemenne kaxa0ro 3aJanust JOJDKHO OBITH MTOIPOOHBIM, C BKIFOUEHHEM IIPOMEKYTOUHBIX PACUETOB, PAacCyKICHHH,
NOSICHEHUIA, ¢ YKa3aHUEM UCIIOIb30BAHHBIX METOI0B U (hopmyJl. 3aJaHUE BBICBUIACTCS OTACIBHBIM (ailyiom,
ykasbiBaercss ®HO, rpynna.

Kpurepun ouennBanusi

Odopmnenne 3ananus 25% Gamios

Conepxanue 75% Oannos

W3 cunraeTcs 3a4TeHHBIM, €CIM HaOpaHo Oosee 55% oT MakcUMabHOTO Oajlia 3a 3aJaHKe

DK3aMeH

DK3aMeH OCYILECTBIISETCS B COOTBETCTBUM C [1010KeHNEM O TPOBEACHUU TEKYILIETO KOHTPOJIS U
npoMexxyrouHou arrectauuu TIIY Ha sk3ameHe cTyeHTY BBIIAIOTCS OMIIETHI, BKIIFOYAIOIINE TEOPETUIECKHE
BOIIPOCHI U MpaKkTHIeCcKue 3a1anust. [IpenogaBareis, MpoBepuB paboTy, B X0/Ie YCTHOM Oecelbl CO CTYJIEHTOM MOXET
3aJaBaTh BOIIPOCHI 110 cCaMOMy OMJIETY, a TaKXKe JOMOJIHUTENFHBIE BOIPOCHI [10 TEOPUH M NpakTUKe. B utore cryneHt
HaOMpaeT UTOTOBBIH 0AJIT 32 9K3aMeH, MakcuMaiIbHO 20 OastoB. OrneHka 3a TUCIUIUIMHY QOPMUPYETCsT KaK UTOTOBas
3a paboTy B CEMECTpE U 3K3aMEH B COOTBETCTBHUE C MPUHATON IIKAJION OLlCHUBAHHA.

CTYJIGHTBI, HE CAaBIINE DK3aMCH B CECCUOHHBIN TMEPpUOI, MOTYT IEPECAATE €TO B IIEPUOIABLI TUKBUAATUN
3a/I0JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOIIEH MTpOoLEeTypOil.

B cootBercTBuM ¢ mpukazamu ot 25.07.2018 r. Ne58/oq OO yTBepkIeHUH U BBEACHUU B JIeHCTBHE
«CucreMbl OIICHUBAHUS PE3YIHTATOB 00yUeHUs B TOMCKOM MOJUTEXHUYECKOM YHUBepcuTeTe» u Ne59/on




OueHouHbIe MEPONPHATHS

IIpoueaypa npoBeeHUsi OLEHOYHOT0 MEPONPHUATHS U HEOOX0JMMbIe METOUYECKHE YKA3AHUS

OO0 yTBepKJICHUHU U BBEICHUH B JIEUCTBHE HOBOU penakiiuu «I1ookeHus 0 MPOBEACHUH TEKYIIETO
KOHTPOJIS ¥ POMEXKYTOUHOH artectanuu B TIIY» 3x3aMeH 1o pusmke IpoBOAUTCS B yCTHOU (opme.
CryzaeHTy BbIIAETCS DK3aMEHAIMOHHBIN OUJIET, COJEPIKAIINNA TEOPETHUECKHE BOTIPOCHI, KAYECTBEHHBIC U
KOJIMYECTBEHHBIC 3a/1aun. Kax b1l Bompoc Omiiera oleHnBaThes OayioM (Bcero mo omety 20 6ayioB).
DK3aMeH MPOXOIUT B YCTHOU (hopme.

CoriacHo UIKasbl OLIEHUBAHUS PE3YJIbTATOB

18-20 6a10B (OTJIMYHO) - BCeCTOPOHHUE 3HAHHSA, OTIMYHbIC YMEHHUS U BIIAJICHHE OMBITOM TIPAKTHYECKOM JeATEIbHOCTH,
HEOOXOIUMBIE pe3yIbTaThl 00yUeHHs c(hOPMHUPOBAHEL,

14-17 6anmoB (X0po1I0) - JOCTATOYHO MOJTHOE IIOHIMAaHUE ITPEeIMeTa, XOPOIIHe 3HAHUSI, YMEHUS U OIBIT PAKTHIECKOM
JeSITeIbHOCTH, HEOOXOAMMEBIE PE3yIbTaThl 00y4eHUs chopMUPOBAHEL;

11-13 Gamno (yI[OBJIeTBOpI/ITeJII)HO) - IIpuemMjIeMO¢C IIOHMMAaHUEC MPEAMETA, YIOBICTBOPUTECIILHBIC 3HAHUS, YMCHUS U
OIIBIT NIPAKTUYECKOI JeATeIbHOCTH, HEOOXOAUMBIE PE3YNIbTAaThl 00yueHHs1 ChOPMHUPOBaAHBI;

0‘10 6aHHOB (Hey,Z[OBJ'IeTBOpI/ITeJIBHO) = pE3yJIbTAaThbl 06yquI/m HE COOTBCTCTBYHOT MUHUMAJIBHO JOCTATOYHBIM
TpeOOBaHUIM.

Pe3ynbTarhl MpOMEKyTOYHOM aTTeCTalud OPOPMIISTFOTCSI BEIOMOCTBIO U BHOCSITCS B 3a4E€THYIO KHHUKKY

oOyuaromerocs.




