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1. Poab qucuuninHbl «Matematuka 4.1» B popMHUPOBAHUH KOMIIETEeHIHI BHINTYCKHUKA

OnemeHt Cemect CocrapJasiioniue pe3yjibTaTOB 0CBOCHHUSA (IeCKPUNITOPbI KOMIIETEHIIUM)
o0pa3oBaTenbH P Kon
Ol TIPOrpaMMEI T HaumeHnoBanue
(wucrumnuHa, KOMIeTeHIUH Kon HanmenosaHue
[IPaKTHUKa,
THA)
BrnaymeeT onbITOM MpUMEHEHUS 3aKOHOB €CTECTBEHHBIX HAYK U
YK(Y)-1.B1 MaTeMaTHIECKUX METOIOB M MOJIEJICH M1 peIIeHuUs 3a1ad
TEOPETHYECKOTO M MPHUKJIAHOTO XapaKTepa
Crioco0eH oCyIecTBISATh P P PAKTCP =
o Bnageer penpoyKTUBHBIMYM METOJIaMH TI03HABATEIBHOM
MOWCK, KPUTHUCCKUM aHATTN3
YK(V)-1.B2 JIESITEIbHOCTH ¥ MBICIIUTEIbHBIMH OTIEPAITUSMHE TSI PEIISHUS
W CHHTe3 HH(pOpMAIIHH,
YK (V)-1 N 3a/1a4 €CTECTBEHHOHAYYHBIX TUCIIUILTAH
MPUMEHSTh CUCTEMHBIH
TOJTXOJT ISl PEIICHHUS
MOCTABJICHHBIX 3314 VK(Y)-1.Y1 YMeer peniath 3a1a4i TeOPETHISCKOTO U PUKITAHOTO
) XapakTepa
4
Maremaruka Brnazneer annapaToM MaTeMaTU4eCKOM CTATUCTUKU JIS
4.1 OTIK(Y)-1.B4 MPOBEICHUS TEOPETUUECKOTO UCCICOBAHUS U MOACTUPOBAHHSI
’ (pU3MYECKUX U XUMUYECKHUX TPOIIECCOB U SBJICHUH, a TAKXKe, s
Crioco0eH 1 TOTOB
pelieHus npoheCCHOHANIBHBIX 3a1ad.
HCTIOJIb30BaTh OCHOBHBIC
3aKOHBI
OIIK (¥)-1 €CTECTBEHHOHAYYHBIX
AUCIIMILINH B OTK(Y)-1.V4 ‘YMeeT ucIosib30BaTh BEPOSITHOCTHBIE M CTATUCTUYECKHE METO IbI
poeCcCHOHATLHOM ’ JUTst 00paOOTKHU TaHHBIX
JESTeILHOCTH
3HaeT OCHOBHBIE OIPECIICHNUS, IIOHSATHS U METOIbI TCOPHH
OITK(Y)-1.34 el ’ JIBLTCOP

BCPOATHOCTU U MaTEMaTHYSCKON CTATUCTUKH

2. IMoxa3zaresu 1 MeTOABI OLICHUBAHUSA




Il1anupyeMble pe3yIbTaThl 00YYEHHS 10 TUCHHILINHE

Kox mocTmkenust

HaunmeHoBanue pa3aeaa

MeToabl OLIEHHBAHUS

Kon HaumenoBanue KOHTPOJIMpPYeMoii JHCHUILIHHBI (0L eHOYHBIE MEPONPHUATHS)
KOMIEeTeHUHH (MM ee
YaCTH)
P/l Bnaneer 0CHOBHBIMU IOHATUAMHU U METOJAMU TE€OPUU YK(Y)-1 CiyuaiiHbie cOOBITHSL. Konrponbnas pabora
BEPOSITHOCTEH U MATEMaTUYECKOM CTATUCTUKH OIIK(Y)-1 CrnydvaiiHble BeIMYMHBI U UX na3.
CHCTEMBI. 3aKOH OOJBIINX
4HCell, IPEIeNbHbIE TEOPEMBIL.
Bribopounsiii MmeTox u
OLICHUBaHHE MApaMeTPOB.
OneMeHTBI KOPPEISLIMOHHO -
PErpecCCHOHHOTO aHAIU3a.
IIpoBepka cTraTUCTHUECKUX
THIIOTE3
P2 YMeeT UCIIoNb30BaTh BEPOSITHOCTHBIE U CTATUCTUYECKUE METOIBL YK(V)-1 CiyuaiiHbie COOBITHSL. Konrponbnas pabora
171 06pabOTKU JaHHBIX, 4 UMEHHO: anre0py BEpOSATHOCTEH OIIK(Y)-1 CnyualiHble BETMYMHBI U UX nns.
CITy4aiiHbIX COOBITHH, 3aKOHBI PACTIPEACICHUS CITydaiiHON CHCTEMBI. 3aKOH OOJIBIINX
BEJTMYMHBI U UX CHUCTEM, 3aKOHBI OOJIBIINX YUCEN U MPeeIbHbIC quce, IpeaeIbHbIe TEOPEMBI.
TEOpeMBbI, BHIOOPOUHBIN METO/1 ¥ OLICHUBAHKE I1apaMeTPOB, Bri6opounsblit MeTox 1
pEerpecCHOHHBIE MOJEH, IPAaBUIa MOCTPOEHHS U IPOBEPKHU OLICHUBaHHE MapaMeTPOB.
CTaTUCTHYECKUX TUIOTES OneMeHTBI KOPPEISILIMOHHO -
PEerpecCHOHHOTO aHAIU3a.
IIpoBepka cTaTUCTHUECKUX
THIIOTE3
P13 3HaeT aKCHOMaTHIeCKOe OTpeIeTICHAE BEPOSITHOCTH, OCHOBHBIE YK(V)-1 Crny4aifHbIe COOBITHS. KonTponbHast padoTa
TEOPEMBI TEOPHUH BEPOSATHOCTEH, (POPMYITBI TOTHOU OIIK(Y)-1 CrnyyaliHple BETUUUHBI U UX nns.

BEpOSITHOCTH U baiieca, cxeMy MOC/Ie10BaTENIbHBIX UCIIBITAHUI
bepuynnu, dopmyny beprymiu, npubinxeHHbIEe GOPMYIIBI
Myaspa-Jlamnaca u [lyaccoHa, GyHKIMIO pacnpeeIeHus
clTy4aifHOW BEJIMYMHBI U €€ CBOMCTBA. TUIOTHOCTh
pacrpenieneHus U ee CBOMCTBA, YUCIIOBBIE XapaKTEePUCTUKH
CTy4aliHbIX BEIMYUH U UX CBOMCTBA, OCHOBHBIE 3aKOHBI
pacnpeneneHus CIy4aiHbIX BETUUUH, 3aKOHBI paclpeeIeHUs
CIly4alHBIX BEKTOPOB, HepaBeHCTBa UeObleBa, npeaebHbIe
Teopemsl Yebnbluena, bepuymniu, Jlsmynosa, Myaspa-Jlamnnaca,
BBIOOPOYHBII METO/I, SMIIMPUYECKUE 3aKOHBI PACIIPE/ICIICHHS,
SMIMPHUECKUE MOMEHTHI, TOBEPUTEIbHBIN HHTEPBAL,
HWHTEPBAIBHBIC OLIEHKH, BEIOOPOYHBIN MapHbIH KO PHUIHEHT
KOPPEIAIIN, TIapHast PETPECcCHs, POBEpKa THIIOTE3 O PABEHCTBE
JUCIIEPCUI U CPEAHUX 3HAUEHUH HOPMaJIbHO PACIIPEAEICHHBIX
COBOKYINIHOCTEM, Kputepuii cornacus IlupcoHa.

CHCTEMBI. 3aKOH OOJIBIINX

YuCel, NPEACIbHBIC TEOPEMBIL.

Bri6opounsIil MeToa U
OlLIEHMBaHHE ITapaMeTPOB.
DJeMeHTH! KOPPEISIIIMOHHO -
PErpecCHOHHOTO aHau3a.
[TpoBepka cTaTHCTHUECKUX
THIIOTE3




3. IIkaja oueHuBaHUSA

[Topsimok opraHu3alMy OLICHUBAHUS PE3YyIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTACIIbHBIM JIOKAJbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlIeHMBAaHUS PE3yJIbTaTOB 00y4deHHUsI B TOMCKOM monuTexHu4eckoM yHuBepcutere (Cucrema olieHUBaHMs)» (B JCHCTBYIOLIEH pelaKium).
Hcnonb3yercs OalibHO-PEUTUHIOBAsl CHCTEMa OIICHWBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpagullMOHHAs W JUTEpHAs) MO BHUAAM
yueOHor nestenbHOCTH (M3yuenue aucturminH, YHWPC, HUPC, kypcoBoe NpoeKTHpOBaHHME, MMPAKTUKH) ONPEACIsSeTCS CYMMOH OallJIoB IO
pe3yJbTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHOU aTTecTanuu (3k3aMeH) (MTOroBas peHTHHIOBas olleHKa - MakcumyM 100 0asioB).

PacnipeniesieHe OCHOBHBIX M JIONOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATUS TEKYILEro KOHTPOJIS M IPOMEXYTOUHOH arrecTanuu
YCTaHABIUBAETCS KAJICHIapHbIM PEUTHUHI -IIJIAHOM JUCLUILINHBIL.

PGKOMGHI[yeMaH mKajaa aj1d OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUS
3aaHUA

CooTBeTcTBHE
TPaJHLHOHHOJ OLICHKe

OnpeneieHue OLEHKH

90%+100%

«OTINYHOY OT1InYHOE IOHUMAaHKE npeameTa, BCCCTOPOHHUE 3HAHUA, OTJIMYHBIC YMEHUA U BJIAJICHUC OIIBITOM HpaKTH‘IeCKOﬁ JACATCIBHOCTH,

HeO6XOI[I/IMBI€ PE3YJIbTATHI O6y‘IeHI/I$I CCI)OpMPIpOBaHLI, HUX Ka4C€CTBO OLICHCHO KOJIUYCCTBOM 6aJ'IJ'IOB, OJNIM3KKM K MaKCUMAJIbBHOMY

70% - 89%

«Xopoo» JlocTaTouHO MOJHOE MOHUMaHUE MIpeIMeTa, XOPOIINe 3HAHHS, YMEHUS U OIIBIT IPAaKTUUECKOH e TeIbHOCTH, HEOOXOAUMBIE PE3yIbTaThI

06yqu1/m C(bOpMI/IpOBaHLI, Ka4yCCTBO HU OJJHOI'O M3 HUX HE OLICHCHO MUHHUMAJIbHBIM KOJTMYCCTBOM 0asoB

55% - 69%

«YZ[OBJ'I.)) HpI/IeMHeMOG NMOHMMaHHUC MpeaAMETa, YAO0BJICTBOPUTCIIbHBIC 3HAHU, YMCHUS U ONBIT HpaKTquCKOﬁ JACATECIBbHOCTH, H606XOHI/IMHG PE3YIbTAThI

00y4eHust ChOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aJljIoB

0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAIILHO JJOCTATOYHBIM TPEOOBaHHUSIM
IIIkana 111 OEHOYHBIX MEPONIPUITHI DK3aMEHa
%
CooTtBeTcTBHE
BBLINNOJTHEHHS [JK3aMeH, .
. TPaAULMOHHOM OnpenesieHue OuEeHKN
3ajaHui 0asn
OLICHKe
JK3aMeHa
90%+100% | 18 =20 | «OtnuyHo» |OTIMYHOE MOHMMAHUE IPEIMETa, BCECTOPOHHHE 3HAHMS, OTJINYHBIE YMEHUSI U BIIaJICHUE OIBITOM
MPAKTUYECKON ACSITETFHOCTH, HEOOXOANMBIE Pe3yNIbTaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAUECTBO OIEHEHO
KOJIMYECTBOM 0aJIIIOB, OJTM3KUM K MAaKCUMaJILHOMY
70%-89% | 14+ 17 «Xopomo» | JlocTaToOYHO MOJHOE MOHMMAaHUE NPEIMETA, XOPOIINE 3HAHUS, YMEHHS U ONBIT TPAKTUYECKON JEATENbHOCTH,
He00XO0IMMBIE Pe3yabTaThl 00yueHUs: CHOPMUPOBAHBI, KAYECTBO HU OJIHOTO U3 HUX HE OLIEHEHO
MUHHMAJIBHBIM KOJIMYECTBOM 0aJIIOB
55%-69% | 11 +13 «Ynosn.»  [[IpuemiieMoe MOHUMAHUE MPEIMETA, YIOBICTBOPUTEIBHBIE 3HAHUS, YMEHHUS U ONBIT IPAKTUUECKON

NesITeNIbHOCTH, He0OXOIUMbIE Pe3yIbTaThl 00yueHus: ChOPMUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OLEHEHO




MHHHMAJIBbHBIM KOJIMYECTBOM 0ajIIoB

0% - 54%

0+-10 «Heynon.»

Pe3y.]'II>TaTI>I O6yLICHI/I$I HE COOTBCTCTBYIOT MUHHMMAJIbHO JOCTATOYHBIM TpC6OBaHI/IHM

4, TlepeyeHb TUNOBBIX 3aJaHUI

O1eHOYHbIe MeponpusaTHus

le/lMepr THIIOBBIX KOHTPOJBbHBIX 3agaHui

1.

KonTponbnas pabora

KoHTponbHasa pabora 1

[Tyaccona u nokanbHyI0 Teopemy Jlamnaca.

0.8, P(b) = 0.9. HaiiTu Hamie:)KHOCTH IPHOOPA, €CIIH Y316l HE3ABHCHMBI.

2
4. Jloxa3ats popmymy Ilyaccona.

KoHTponbHas pa6ota 2

|) JaH psig pacnipenenenus.

3. 3anana miotHOCTH pacnpenenenus f(x) ciayuaitnoit Bemmuunsr X: f(x) =

1. U3 50 xonneHcaropos 3a Bpemst T U3 CTPOs BBIXOJAT 5 KOHICHCATOPOB. J{J11 KOHTPOJIS BHIOMPAIOT 8 KOHAEHCATOPOB.
Haiiti BeposiTHOCTH TOTO, YTO Cpean HHX 3a BpeMs I W3 cTpos BBIHAET PpOBHO 1 KOHAEHCATOP, MCIONB3YS (OpMYITy

2. TlpubGop COCTOMT M3 JBYX Y3JOB @ M D, COCIMHEHHBIX MOCIEIOBATEIFHO B CMBICIE HAJCKHOCTH, U CTaOHIM3aTOpa
HampspKeHus: S, paboTaroiiero B IByX pexxumax. I[lpu paboTe crabuimMzaTopa B IEpBOM peXUMe ¢ BeposTHocThio 0.7
HaeKHOCTD Y3708 P(a) = 0.9, P(b) = 0.95. IIpu paGote crabuiusaropa BO BTOPOM PEKHUME HAIEKHOCTh y3710B P(a) =

Axsinx, xe (0,7)
0, x & (0,7)

Tpebyercs Haiitn A, nmoctpouth rpaduk f(x), Haiitn dyHkiuo pacnpenenenus F(x) u noctpouts ee rpaduk, HalTH

BEPOATHOCTH MONaaHus BeNnuMHbl X Ha ydacTok oT 0 0 Z . Beraucnuts M[X].

5. TImoTHOCTH pacmpeneneHus HEMPEPIBHON CITy4yaiftHO# BermduHbl. CBOHCTBA (C JOK-BOM).

Xj 0. 1. 2.

n; 10 13 15

12

1. TloctpouTs rECTOrpaMMy, HOJIHUIOH;

OKcCIecca,

2. Haiitu ToueyHbIe OIICHKH MAaTEMATHYCCKOTO OKHUIAHWA, ATUCIICPCUH, CPCIHEKBAAPATUIHOTO OTKIIOHEHUA, ACUMMETPUUN U




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3. Ilpm yposre 3Haunmoctr o = 0.05 mpoBepuTh rHIIOTE3y O pacTIpeeICHNH JAHHOH BEIOOPKH MO0 HOPMAIbHOMY 3aKOHY;
4. Haiitn nHTEpBaJbHBIC OLICHKN MaTEMAaTHYECKOT0 OXKUAAHMS, IUCTIEPCUH ¢ HajexHocThio B = 0.9.

1) o BYM He3aBHCHMBIM BHIGOpKaM 00BeMoB Ny = 11 i Ny = 10 HopMaIbHBIX pacnpeencanii Haiinenst X = 30. u Y =

2 2
28.u S, =08 wu Sy = 0.6 . [Ipu yposHe 3naunmoct o = 0.05 mnpoBeputs HyneByro rumoresy Hp: My = My mpu

KOHKypHpyromei Hy: my # my.

W3,

TIpumep BapmaHTa MHINBUAYAIBHBIX 3aaHuid 1.

1. 13 100 uznenuii, cpequ KOTOPHIX HMeeTcs 4 HeCTaHAAapPTHBIX, BRIOPAHBI CITydaifHBIM 00pa3oM 6 M3memuii Uil IpOBEPKH UX
KauecTBa. OnpenenuTh BEPOATHOCTD TOTO, YTO CPEIH BHIOPAHHBIX 6 M3/1eNuid OKaXKyTcs pOBHO 1 HecTaHAApTHOE H3JCIIHE,
UCTIONB3Ysl KIACCHYECKOE OIpesieieHre BeposTHOCTH, Gopmyny beprymun, dopmyny IlyaccoHa u oKajibHYIO Teopemy
Jlannaca

2. Cucrema S COCTOMT U3 TPEX HE3aBHCUMBIX MOJCUCTEM S, , Syu S;. HercnpaBHOCTD XOTs OBl OJJHOM MOJACUCTEMBI BEJICT K
HEHCIPABHOCTHU BCell cUCTEMBI (IIOACUCTEMBI COSAMHEHBI TIOCIIeIoBaTeNIbHO). [ToncucremMa Sy cOCTOST U3 IBYX
HE3aBUCHUMBIX JIyOnupyromux 6;okoB by (K = 1,2) (cxema mapaieibHOro MoICOSANHEH S OIOKOB B IIOJCUCTEMaX).

bs

b,

HaiiT HaIe;)KHOCTh CHCTEMBI — BEPOSTHOCTD TOTO, YTO CHCTEMA OyJIeT UCIIPaBHA B TEIEHUH HEKOTOPOTO BPEMEHH, E€CITH
u3BecTHHI HajexkHocTu O10koB P(a) = 0.95, P(by) = 0.9, P(¢) = 0.99.

3. Jlana cucrema u3 JIBYX OJOKOB @ W b, COETMHEHHBIX MAapaUIEIbHO B CMBICIIE HAaASKHOCTH. Kakaplid U3 IByX OJIOKOB
MOXET pabdoTaTh HE3aBHCHMO OT APYrOro B TPEX Pa3HBIX pexumax. BeposTHOCTh HacTyruieHus: nepBoro pexuma 0.1,
Broporo 0.3 . HanexxHocTs paboThl nepBoro 0j0ka B 1 — M, 2 — M, 3 — M pexxumax paBHa cootBerctBeHno 0.9; 0.8; 085 .
HangexHocTs paboTel BTOporo 6moka B 1 — M, 2 — M, 3 — M pexxumax pasHa coorBerctBenno 0.9; 0.95; 0.8 . Haiitu
HAJIe)KHOCTh CUCTEMbI, €CJTU OJIOKH HE3aBUCUMBI.

4. Tlepenaetcst 5 coobuieHnit mo kaHany cBszu. Kaxmoe coobuienune ¢ BeposaTHOCTHIO P = 0.3 HE3aBUCUMO OT APYTrux
uckaxaercst. Ciyuaiinasi BenuarHa X — 9UCIIO0 HE HCKAXKEHHBIX cO00IeHni. [IoCTpOUTh ee 3aKOHBI pacipe/ieeHus], uX
rpaduKu, HAalTH ee YUCIIOBbIe XapaKTepUCTHKH. HalTi BEpOSTHOCTH TOTO, YTO OyIeT NCKAaXKEHO HE MEHEe JIBYyX
coo0mmIeHNn .

5. 3ajana WwioTHOCTh pacnpenenenus f(x) ciydaiiHoi BeaumauHb! X:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Asin?x, xe(0
(o) = - xeOm)
0, x & (0, 7)
Tpebyercst HaWTH KOIPDUIHUCHT A, TOCTPOUTH Tpaduk IOTHOCTH pacnpeaencuus f(x), Haliti dyHKuMIO pacnpeneaeHus

F(x) " MOCTPOUTH €€ rpa(bmc, HalTU BEPOATHOCTDL MOMagaHUs BCJINYHUHDBL X nHa Y4aCTOK OT 0 a0 4l . Halitu uncnoBbie

4

XapaKTEPUCTHKU CIIy4ailHOM BETUYUHBI X.

IIpuMep BapuaHTa MHIAUBUIYAIBHBIX 3aJaHUl 2.

1. TIlo Bebopke o6bpema N = 100 mocTpoeH psia pacipeaeeHus :

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

Iocmpoums  2ucmozpammy, HOMUSOH U OIMAUPUYECKYIO @QYHKyulo pacnpedenenus. Haiimu moueunvie oyenku
MAMEMAMUYECKO20 0HCUOAHUS, OUCNEPCUU, CPEOHEKBAOPAMUUHO20 OMKIOHEHUS, ACUMMEMPUU U IKCYECCd.

2. Haiimu Oogepumenvhblil UHMEPEAl HEU3BECMHO20 MAMEMAMUYECKO20 OHCUOAHUS HOPMATLHOU CAYYAUHOU Seauyunbl X,

3Has dosepumenvuyro seposimuocms B = 0.99 , o6vem gpibopru N = 20, svibopounyio cpeonoro x =200, ecau 1) o = 10,
2)s=10..

3. Ilo pe3synpraTtaM 3KCIEPUMEHTA MMOJTyYeHa Tabuna HabIoAeHNI CHCTEMBI Cily4ailHbIX BenmmyuH (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




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Oyenump dannyio mampuyy pacnpedenenusn (X, Y) na peepeccuio 6uoos f(x) = Bt fox u f(X) = i+ fox + SoX’.

4. Tlo mBym OONBIINM HE3aBHCHMBIM BBIOOpPKaM 00BeMOB Ny =42 u Ny = 58 HOpManbHBIX paclpenesieHHi HalJeHBI
BBIOOPOYHBIE 3HAYECHUAMM MaTeMaTHueckux oxunanuii X = 120 u y = 130. /lucnepcnn ussecthsl D, = 24 u Dy =20.

IMpu yposHe 3Haunmoctu o = 0.05 mposepuTs HyneByro rumotesy Ho: My = My npu koHKypupyromei 1) Hi: my # my,
2) Hi: myx <my.

5. Tlo

X 10 HOPMAaJbHOMY 3aKOHY, €CIHM 3aJaHO Ny ToNajaHuil

kpurepuro [Inpcona npu yposre 3HaunMocTH o = 0.01 mpoBepuTh rumnoTesy o pacnpeneneHnH CIy9aiHON BETHIHHBI
BEIOOPOYHBIX 3HAYCHHWH CIyYalHOW BEIWYMHBI X B

noauHTepBai £ = (ax, by ):

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

DK3aMeH

wmn

© oo~ GA

10.

12.

13.

14.

HCDC‘ICHB BOITPOCOB, OTBCTHI HA KOTOPHIC AAKOT BO3MOXHOCTb CTYACHTY INPOACMOHCTPHUPOBATHL, d
IpernoaaBaTC/ii0 OIICHUTHL CTCIICHb YCBOCHHUA TCOPCTHUUCCKUX H d)aKTI/ILICCKI/IX 3H8.HI/II71 Ha4 YPOBHC
3HAKOMCTBA

Uro B Teopum BepoSTHOCTEH NMOHMMAIOT 1ol coObiTeM? Kakoe coObITHe Has3bIBalOT A0cTOBEpHBIM? Kakoe —
HEBO3MOYXHBIM?

Kakwue omepanuu onpeneneHbl Hax coObITUsAME? KaKOBBI CBOMCTBA STHX OMepaIuii?

CoopmynupyiiTe cTaTHCTHYECKOE, KIACCHYECKOE, TeOMETPHUYECKOE OIpENeNICHHs] BEPOSITHOCTH. B Kakux ciydasx
UCTIONB3YIOTCSI 3TH OIPEICIICHHS ?

CoopmynupyiiTe OCHOBHBIE AKCHOMBI TEOPUH BEPOSITHOCTEH.

VYKaKuTe OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

UYrto Takoe yCIIOBHAsI BEpOSTHOCTH? Kak ompenensercs 3aBUCUMOCTh M HE3aBUCHMOCTD COOBITHI?

Yemy paBHBI BEPOSITHOCTH CYMMBI U TIPOU3BEJICHUST COOBITHIA?

B kakux ciydasx JJisi pacuyera BepOsiITHOCTEH mpuMeHsieTcs: opMyJibl TOJHOH BeposTHOCTH U baiteca?

UYro Takoe cxema ucnbiTaHnil bepaymim?

B kakux ciaydasx ISl pacueTa BEPOATHOCTEH MpUMEHsIOTCs hopmyinbl bepuysuin. Myapa-Jlamaca, ITyaccona?

. Uro Takoe ciyyaiiHas BenumurHa? UTO Ha3bIBAIOT 3aKOHOM pacIpeieieHus ClIyqYaiHOH BEJTMIHHBI?

Kakas ciyuaifHas BennunMHa Ha3bIBae€TCsl AMCKPETHOM cilydalHOM BennmumHON? UTo Takoe psn pacupeesieHUs
JMCKPETHOI CIlyJaifHOW BEJTMYMHBI?

Haiite ompeneneHue (QyHKINMM paclipefeieHus ClydaiiHOW BennunHbl. KakoBbI OCHOBHBIE CBOWMCTBAa (DYHKIUH
pacripeseneHus cirydaiiHOH BeJIMIHHBI?

Kakasi ciyvaiiHasi BeJMYMHA Ha3bIBACTCS HENPEPHIBHOM ciydailHON BenuuuHo#? YTO Takoe IUIOTHOCTh
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15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

pacripeienieHus HelIpepbIBHOM CITy4aiiHOM BETMYHUHBI?

KakoBbI OCHOBHBIE CBOMCTBA IUNIOTHOCTH M (DYHKIIMH pacrpeeICHUs] HEMPEPBIBHOM CITy4aifHOW BEJTMYMHBIL.

Kakue ynciioBble XapakTepUCTUKH CITydaiiHOW BeMYrHbI Bbl 3HaeTe? UTo XapakTepHu3yIoT 3TH XapaKTEPUCTHKU?
Kak ompenensercss MaTeMaTH4ecKOe OKUAAHUE CIIydallHOM BEIMUYMHBI, KAaKOBbl CBOWCTBA MaTEeMaTHUECKOTO
OXKHMJaHUS?

Kaxk onpenensercs aucnepeus ciaydaitHoi BenmuuuHbI? KakoBbI CBOHCTBA TUCTIEPCUH?

Kak ompenessrorest 1 9To XapakTepu3yoT K03(hOUIIEHT aCHMMETPHH U SKCIIECC pacTIpeIeIeHus ?

Kak onpenenstoTcst KBaHTHIM M KPUTHYECKHUE TOUKH PACTIPEACICHHS ?

Kakoe pacmpenencHne HaspiBaeTcss OWHOMHMANbHBIM?  YKa)KUTE OCHOBHBIC YHCIOBBIC XapaKTEPUCTHKU
OMHOMHAIBHOTO pacTpeeICHUs.

Kakoe pacnpenenenue Ha3piBaeTcst pacnpeneneHueM Ilyaccona? KakoBbI OCHOBHBIC YHCIIOBBIE XapaKTEPHUCTHUKU
pacmpenenenus Ilyaccona?

UYro Takoe nmpocreinii moTok coobTHii? KakoMy pacnpeeneH o NoAYHHAETCS IPOCTEHILHNA TOTOK COOBITHI?
Kakoe pacnpezeneHue Ha3bIBAlOT paBHOMEPHBIM pacnpeneneHueM? UYemy paHbl IUIOTHOCTh M (pyHKUUS
pacripeeneHus, OCHOBHbIE YNCIIOBbIE XapaKTEPUCTHKH PABHOMEPHOTO pacipeieneHus?

Kakoe pacmpeneneHne Ha3bIBalOT HOPMaJbHBIM paclipejeneHueM. KakoBa IJIOTHOCTP M OCHOBHBIC YHCIIOBBIC
XapaKTEepPUCTUKU HOPMAJIBHOI'O 3aKOHA?

Uro Takoe craHmapTHas HopMajbHas BennunHa? KakoBa cBsi3b Mexay QYHKLUMSIMU pacupeseieH s IIPOU3BOJIbHON
HOPMaJBHONH BENWYMHBI W CTaHAAPTHONW HOpMaibHOW BennumHBI? Kak cBs3aHa (yHKIUS pacmpeneneHus
CTaHIAPTHOH BeMUUMHBI ¢ pyHKImel Jlammaca?

Kak ompeznensercss BepoOSTHOCTb OTKIOHEHUSI HOPMAIBGHON CIIy4aiHOM BEIMYMHBI OT MAaTEMaTHYeCKOTO OXXHIAAHUS
Ha 33J]aHHYIO BeJIMYHHY? B 4eM COCTOUT MPaBHIIO «TPEX CUTM»?

Yro Ha3bIBAIOT CHCTEMOIl cnydaitHeIXx BenuuuH (ciaydaidHeiM — BektopoM)? Kak onpenensercs (yHKUMS
pacripeiesieHust CUCTEMBI CITy4JaiiHbIX BEJIMUMH, KAKOBBI €€ CBOMCTBA (IJ1s1 IBYXMEPHOTO CIy4aiiHOro BeKTOpa)?
Kakue ciydaiiHple BEKTOpbI OTHOCAT K BEKTOpaM JHMCKpeTHoro tumna? Yrto Takoe TalOnMia COBMECTHOTO
pacripeeneH s CUCTEMbI, UMEIOILEH AUCKPETHOE pacipeelieHre?

Kakune ciydaiiHple BEKTOpPBHI OTHOCST K BEKTOpaM HempepblBHOro Tuma? YTo Takoe IUIOTHOCTH COBMECTHOTO
pacripeienieHlss CHCTEMbl, MMEIOLIel HenpepbiBHOE pactpeseneHne? KakoBbl OCHOBHBIE CBOMCTBA IUIOTHOCTH
COBMECTHOTO paclpe/iesieHHs?

Kaxk onpenensercs He3aBUCUMOCTD CITy4aiHBIX BEJIIMUUH? UTO TaKkoe YCIIOBHBIN 3aKOH PACHPEICICHHS ?

Uemy paBHBI MaTeMaTHYECKOE OXKUAAHHE U JUCIEPCHSI CYMMBI U TPOM3BECHUS CITyYaHHBIX BEINYHH ?

Uro xapakTepu3yIOT KOBapHalus U KOIQPHUIHEHT KOPPESILIUH CITydaliHbIX BEJIMUMH? YKaKUTE OCHOBHBIE CBOHCTBA
K03(h(pUIHEHTa KOPPETSLIUH.

Kak oueHuTb BEpOSTHOCTb OTKIOHEHMs CIIydallHOH BEIMYUHBI OT MAaTEMaTHYECKOTO OXKHUAAHHUS C IOMOIIBIO
HepaBeHCTBa YeObIeBa?

Chopmynupyiite 3axkon 6onpiinx urcen YeoOrimesa, Teopemy bepHymim.

CoopmynupyiiTe HIEHTpaBLHYIO MpeeabHy o Teopemy (LIIIT).

Uro B MaTeMaTH4eCKOl CTaTHCTHUKE MOHMMAIOT IOJ| T€HEPaJbHOW COBOKYITHOCTHIO? BBIOOpPKOW M3 TeHepanbHOU
COBOKYITHOCTH?

Kak cTpouTtcs craructuueckuii psin? B kakux ciyyasix IpUMEHSIETCs CrpyNITUPOBaHHbIN cTtatuctuueckuid pag? Kak
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OIIpeAeNseTCs AJMHA NHTEPBaja TPYIIUPOBAHUS ?

39. YTto OoneHMBAET CTATUCTUYECKHUH PsiZl OTHOCUTENBHBIX YacToT? [lnoTHoCTei yacToT?

40. Yro uCHonb3yroT B KadyecTBe rpadMuecKoil WIUTIOCTPAlMU CTATHCTHYECKHX psinoB? OLEHKOH KakMX KPHBBIX
SIBJISIFOTCS] ITOJIMT'OH YacTOT U TUCTOTpamMma’?

41. Kakne BelMYMHBI UCTIONB3YIOT B KAYECTBE YMCIOBBIX XapaKTEPUCTUK BHIOOPKH? KakoBbI OCHOBHBIE CBOWCTBA 3THX
XapaKTEepUCTUK?

42. Kax ompenernseTcst sSMIupuIeckas GyHKINS paclpeneieHns? YKaKUTe OCHOBHBIE CBOCTBA TOH (DYHKITHH.

43. Yrto Takoe omeHka mapamerpa? Kakas orenka Ha3bpiBaeTcs HecMemeHHOW? Kakas — cocrostenmpHON? Kakas
3¢ PeKTHBHOI?

44. Yto Takoe TOBEPUTEIHHBIN HHTEPBAI U BEpOATHOCTH? KakoBHI OCHOBHBIC IPUHIUIIEI TOCTpoeHus JJ?

45. Kak crpouTcss [MOBEpPHTENbHBIM WHTEpBAal I MaTEMAaTHYECKOTO OXHAAHUS HOPMAJIbHOM TIeHEpanbHOH
COBOKYITHOCTH IPY U3BECTHOM U HEH3BECTHOM O ?

46. Kak cTponTcs NOBEpUTEIbHBIN HHTEPBAI IS TUCTICPCUH HOPMAJIbHON T'€HEpaIbHOW COBOKYITHOCTH IIPH M3BECTHOM
1 Hew3BecTHOM a ?

47. Yro Takoe CTaTUCTUUECKAs TUIIOTE3a M CTATUCTUUECKUN KPUTEPUI?

48. Kakune ommOKM Ha3bIBAIOT OIIMOKAaMU IIEPBOIO U BTOPOTO PoJia NP MPUMEHEHHH CTaTHCTHYECKHX KpuTepueB? Kax
OIIPEAEIAETCS MOIIHOCTD U COCTOSTEIBHOCTh KPUTEPHS?

N 2
49. Omnummurte kpuTepuii cornacuss )~ IlupcoHa Juis mpoBepKU IMIIOTE3bI O 3aKOHE pacIpeeIeHus.

50. OnuimTe KPUTEPUH AJIsl IPOBEPKH TMIIOTE3 O 3HAYEHHH MAaTEMaTHYECKOTO OXKHUJaHUSI HOPMAJIbHON COBOKYITHOCTH.
51. Omnumure KpUTEPUH VIS IPOBEPKH THIIOTE3 O 3HAYEHUH TUCTIEPCUN HOPMATbHOM COBOKYITHOCTH.

52. Kakue ncrionb3yloT KpUTEPUH JUIsl TIPOBEPKU THUITOTE3bI O PABCHCTBE AUCIEPCHI IBYX HOPMAaIbHBIX BETUUUH?

53. Kakue ncronb3yloT KpUTEPUH VISl IIPOBEPKHU THITOTE3BI O PABEHCTBE ABYX CPEIHUX HOPMAIBHBIX BEJIMUUH?

5. MeToauuecKkue YKa3aHus 110 nmpoueaype ounCcHuBaHusA

OueHo4HbIe MEPONPHSITHS

IIpoueaypa npoBeaeHUsi OLICHOYHOT0 MEPONPHATHS U He00X0AUMbIe METOAUYCCKHE YKAZAHUS

1.

KonTponbhas padota

B cemectpe cTyneHTHl BBINOJHAIOT 2 KOHTPOJNBHBIX pabOTHI, COAEp)KaHHE KOTOPHIX OXBATBIBAET BCE pPa3elbl
mucuuiiuHel.  Kakgomy cTymeHTy Bblmaercs cBol BapuaHT. KoOHTponbHbIE pPaOOTBI MPOBOISTCS B Yackl
MPAaKTUYECKUX 3aHATHH. 3a KKy KOHTPOJBbHYIO PadOTy MaKCHMAIIbHBIH Oalul Onpesensercss B COOTBETCTBUE C
PEUTHHI-TITIAHOM JUCLUIUINHEL.

Kpurepun onenku 3axanus:

o bansl 32 KOHTPOJIBHYIO pabOTy MOIYHarOTCsl yMHOKEHHEM MAaKCHMAJIBHOTO 0ajlia, MpeIyCMOTPEHHOT'0 32
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HEC B COOTBCTCTBUC C pCﬁTHHF- MJIaHOM, Ha OOJIX0O BEPHO BBIMMOJIHCHHBIX SaI[aHHﬁ.

N3

B cemectpe ctynentsl BemonHs0T 2 M/13 1o BceM pasjenam nporpamMMbl JUCIUILTHHBL. Y KaXJIOTO CTY/ICHTA B
rpynmne cBoil Bapuant UJ/13, HoMep BapHaHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTYJIEHTa B CIIUCOYHOM COCTaBe
TPYIIIEL.

W3 BeInatoTCcs KaXKIOMy CTYACHTY IIEPCOHANBHO.

Pemenue kaxmoro 3aganus TOHKHO OBITH MOIPOOHBIM, C BKIIOUEHHEM IPOMEKYTOUHBIX PacuéToB, PacCyKACHHM,
MOSICHEHHIA, C YKa3aHUEM HCIIOJIb30BAaHHBIX METOI0B U (popmyJ1. 3aJIaHUE BHICBUTIACTCS OTACIBHBIM (paitiioM,
ykazpiBaetcss U0, rpymnma.

Kpurtepun ouennBanus
Odopmienue 3aganus 25% 0amion
Conepxanue 75% 06ainnos

W3 cunrtaeTcs 3a4TeHHBIM, eciii HabpaHo 6osee 55% oT MakCHMaIbHOrO Oajuia 3a 3aaHue

DK3aMeH

DK3aMeH OCYHIECTBIISIETCA B COOTBETCTBUH ¢ [1010%k€HNEM 0 IPOBEIEHUH TEKYILIETO KOHTPOJIA U
npomexxyrouynon arrectauuu TIIY Ha sk3ameHe cTyeHTy BbIIalOTCS OUIIETHI, BKIIOYAIOLINE TEOPETHUECKHIE
BOIIPOCHI U NpaKTHUecKue 3a1auus. [Ipenonasarens, IpoBepuB paboTy, B X0 YCTHOH Oecebl CO CTYICHTOM MOXKET
3a/1aBaTh BOIIPOCHI I10 CAMOMY OMJIETY, a TAK)Ke JIOTIOJHUTENIbHbBIE BOIIPOCHI 10 TEOPHU U MPAKTHKe. B ntore cryaeHt
HabMpaeT UTOroBbIN OasI 3a 9K3aMeH, MakcuMaabHO 20 6amoB. OLeHKa 3a IUCHUILINHY (GOPMHUPYETCs KaK HTOroBast
3a paboTy B CEMECTpPE U SK3aMEH B COOTBETCTBUE C TIPUHATOHN IIKAION OIICHIUBAHUS.

CrTyneHTsl, He cIaBIINE DK3aMEH B CECCHOHHBIN NEPHOA, MOTYT NEPECAATh €ro B EPHObI TUKBUAALNN
3a/I0JDKEHHOCTEN B COOTBETCTBHUE C AEUCTBYIOIIEH ITPOLIEypOi.

B cootBercTBuM ¢ mpukazamu ot 25.07.2018 r. Ne58/ox OO0 yTBEep)IACHUHU U BBEJICHUU B JICHCTBHE
«CHCTeMBI OLIEHUBAHUS PE3yIbTAaTOB 00y4eHHs B TOMCKOM MOJIMTEXHIUYECKOM yHUBepcuTeTe» u Ne59/on
OO0 yTBep >KJeHUHU U BBEJICHUH B JICWCTBHE HOBOU penakiu «I1om0KeHns 0 TPOBEACHUH TEKYIIETO
KOHTPOJISI ¥ TPOMEXYTOouHOM artectanuu B TIIY» sx3aMeH no (usmke mpoBOAUTCS B yCTHOU (opme.
CryzaeHTy BbIIAETCS DK3aMEHAIMOHHBIN OUJIET, COAEPIKAIINNA TEOPETUUECKIE BOTIPOCHI, KAUECTBEHHBIC U
KOJIMYeCTBEHHBIC 3aaun. Kaxplil Bompoc Ouiiera oleHnBaThes 6amioM (Bcero mo omnety 20 6aoB).
DK3aMeH MPOXOJIUT B YCTHOU (hopme.
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CoracHoO MIKaJbl OLICHUBAHMA PE3YJIBTATOB

18-20 6amoB (OTIMYHO) - BCECTOPOHHME 3HAHHUS, OTIMYHBIE YMEHHUS U BJIAJICHUE OMBITOM IPAKTHYECKOH JESTENLHOCTH,
HEeo0X0UMBIe Pe3ybTaThl 00y4eHus: cHOPMHUPOBAHBI;

14-17 GannoB (XOpoOILIO) - JOCTaTOYHO IIOJHOE IOHUMAaHHE MIPEAMETa, XOPOIIKe 3HAHUS, YMEHHS U OIBIT IPAKTHIECKON
JeATeNbHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00y4eHHUs CHOPMUPOBAHEL;

11-13 6ainoB (yI0BIETBOPUTEIBHO) - IIpHeMIeMoe TIOHMMAHKE TIPEIMETA, YI0BIETBOPHTE/bHbIEC 3HAHUSA, yMEHHUS H
OIIBIT IPAKTUYECKON JIEATEIBHOCTH, HEOOXOJUMBIE PE3yIbTaThl 00y4eHHs CHOPMHUPOBAHBI;

0-10 6amnoB (HeyI[OBJIeTBOpI/ITeJIbHO) - pe3ynbTaThl O0YUSHUs HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUHBIM
TpeOOBaAHUSIM.

PeSyJ'IBTaTbI HpOMG)KYTO‘IHOfI aTTeCTallnuu O(bOpMJ'I}IIOTC}I BC€AOMOCTBIO 1 BHOCATCS B 3a4YCTHYIO KHUXKKY

o0yuJaromerocs.




