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1. Pouab qucuuniuHbl «Matematuka 4.1» B (popMHPOBAHNU KOMIIETEHIHI BHIMYCKHUKA:

dieMeHT . CocraBJsiiolHe Pe3yJIbTATOB 0CBOCHHsI (1eCKPHITOPbI
o I/IH}IHK&TOPBI JAOCTHIKECHHSI KOMIIETEHITHH
o0pa3soBaTeIbHOI Kox KOMIIeTeHIHH)
TPOrpamMMbl HaumenoBanue
CeMecTp | KOMIETEHUHH HanmeHnoBaHNe HHANKATOpPA
(MucHunIIMHA, KOMIETeHIUH Ko HuauKaTopa oCTHIKCHMS Ko HaumenoBanue
npakTuka, FTHA) AL P A w
Crocoben Bnameer omeITOM TNpUMEHEHHS
OCYILIECTBJIIATH 3aKOHOB C€CTCCTBCHHBIX HAayK H
TIOUCK MATECMaTUYCCKUX MCTOO0B u
> VK(V)-1.1B1 ! A
KPUTUYCCKUN MozecJen jid  pPCUICHHA 3ada4
aHaJIn3 U CHHTC3 TCOPETUYCCKOTr0 M IPUKITIAJHOTO
HH(QOpMaLU AHanu3upyer 3a7a4y, BeIACIA Xapakrepa
VK(Y)-1 opmattn, ILVK(Y)-1.1 by Y e
IPUMEHSATD ee 6a30BbIE COCTABIIIONINE Ymeer pelaTh 3aa4n
CUCTEMHBIN YK(Y)-1.1V1 TEOPETUYECKOTO W IPHUKIATHOTO
MOAXOJ IS XapakTepa
peIeHuA 3Haer 3aKOHBI C€CTCCTBCHHBIX
ITOCTaBJIEHHBIX VK(V)-1.131 HayK MU MaTeMaTHYECKUE METOJBI
Marematuka
41 4 3aga4 TCOPECTUYCCKOI'0 XapaKkTepa
' Cnocobex Brnaneer anmapaTtom MareMaTHYECKOH
TIPUMEHATH CTaTUCTHUKHU U IIPOBEACHUS
COOTBeTCTByIOHII/Hjl TCOPETUYCCKOro UCCICAOBAHUA U
¢uznKo- OIIK(Y)-2.B4 MOJICITPOBaHMS QH3NIECKUX U
MaTeMaTHICCKUH XUMHYECKUX IPOLECCOB U HBHGHHﬁ, a
amnmapat, MeTO bl IIpuMensier maTeMaTUYECKUI anmapar TaKXke, VIS pelieHus NPopheCCHOHATBHBIX
OHK(Y)-Z aHajm3a u I/IOHK(V)-ZZ TEOpUHU BepOHTHj)CTeI/I n 3aga4
MOJCIIMPOBaHUs, MAaTEMAaTHYCCKOU CTaTUCTHKH B YMeeT HCHoIb30BaTh BCPOATHOCTHBIC U
TEOPETUYECKOTO U HHKEHEPHOH NeATEIbHOCTH OIIK(Y)-2.Y4 CTaTUCTUYECKHE METOIBI 1M1 00paboTKH
IKCIIEPUMEHTAJIBHOT JJAHHBIX
0 MCCIIE/IOBaHHUSI TIPH
pelreHnn 3HaeT OCHOBHbIE OINPEACIICHUSA, TIOHATUA U
OIIK(Y)-2.34 METO/IbI TEOPHH BEPOSTHOCTH U
po¢heCCHOHANTBHBIX

3a1a4

MaTeMaTHYCCKOW CTAaTUCTHKHU




2. Iloka3zarenu u METO/JAbI OLICHUBAHUA

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE

Ko unaukaropa

HaumeHoBaHue pa3jesia TUCHUILTAHbI

MeToabl O1leHUBAHUS

Kon HaumenoBanue JOCTHKEHUS (OLeHOYHBIE MEPONIPHUATHS)
KOHTPOJIMpYyeMoi
KOMIIETCHIIUH
(nJu ee yacTHn)

PJI1 Brageer N.YK(VY)-1.1 | 1.Cayuaitasie coObITUS Konrponbhas pabora
OCHOBHBIMH MOHATUSAMHU U METOAAMH TEOPUU BEPOSITHOCTEN U N.OTIK(Y)- 2.CiydaiiHble BETUYUHBI U HX CHCTEMBI An3.
MaTeMaTHIECKOH CTATUCTHKH 2.2.. 3.3axoH OONMBIINX YHCEN, IpeaeTbHBIC

TEOPEMBI.

4.BrI6OPOYHBINA METOA U OIICHUBAaHUE
apaMeTpoB

5.21eMeHTBI KOPPETSIIUOHHO -
PErpecCuOHHOTO aHaIHu3a
6.I1poBepka CTaTHCTHYECKUX THIIOTE3

P2 Ymeer N.YK(Y)-1.1 | 1.Cuyuaiinble coObITHS KownTponbHast paboTa
HCIO0JIb30BaTh BEPOATHOCTHBIE U CTATUCTUUECKHAE METObI JJIs N.OIIK(Y)- 2.CrryyaiiHple BETMYHHBI U UX CHCTEMBI na3.
00pabOTKK JaHHBIX, @ IMEHHO: anreOpy BeposTHOCTEH 2.2.. 3.3aKkoH OONMBIINX YHCEN, IpeIcTbHBIC
CITyq9aliHBIX COOBITHI, 3aKOHBI PacIpeAeTICHUS CITydaitHOH TEOPEMBI.

BEJIMYMHBI ¥ MX CUCTEM, 3aKOHBI OOJIBIINX YUCEN U MPECIbHbIC 4.Bb100pOYHBII METON M OLICHUBAHHE

TEOpEeMBI, BHIOOPOUHBIN METO/ U OIIEHUBAaHHE ITAPAMETPOB, rapaMeTpoB

perpeccroHHbIE MO/IEIIH, TIPaBHiIa IOCTPOCHNUS M TIPOBEPKH 5.0neMeHTBl KOPPEISIMOHHO -

CTaTUCTHYECKUX TUIIOTE3 PErpeccCuOHHOTO aHaIHu3a
6.ITpoBepka CTaTHCTHYECKUX TUIIOTE3

Pa3 3HaeT N.YK(Y)-1.1 | 1.Cnyuaitable coObITHS KonTponbHast paboTa
AKCHOMATHUYECKOE  ONpPEJCIEHHe  BEpPOATHOCTH, ocHoBHble | WM.OTIK(Y)- | 2.CnyuaiiHble BeJM4UHBI M uX cuctembl | W/3.

TEOpEeMBl  TEOPHUH  BEPOSITHOCTEH,  (OpPMYJIBI  IOJHOU 2.2.. 3.3axoH OONMBIINX YHCEN, IpeaeTIbHBIC

BEepOSITHOCTH U bailieca, cxeMy MOCIIE€N0BATEIbHBIX UCIIBITAHUN
Bepaynnn, dopmyny bepHynmm, npubmmkeHHBIE (OPMYIBI
Myaspa-Jlatrutaca u IlyaccoHa, (yHKIOUIO —pacrpeneneHus
cay4yallHOW  BeJIMYMHBI WU €€  CBOWMCTBAa.  IUIOTHOCTb
pacrpeneneHuss U ee CBOICTBA, UUCIOBBIE XapaKTEPUCTHKU
CIydallHBIX BEJIMYMH M HX CBOMCTBA, OCHOBHBIE 3aKOHBI
pacnpeneneHusl CIy4allHbIX BEIMYMH, 3aKOHBI pacHpeaeieHus
CIIly4alHBIX BEKTOPOB, HepaBeHcTBa YeOblmieBa, IpeAeIbHbIC
teopemsl YeOrimena, beprymmu, JlsmyHoBa, Myaspa-Jlaruiaca,
BEIOOPOYHBIN METOM, SMIIMPHYECKHE 3aKOHBI pacIpeneicHus,
SMIOHUPUYECKHE  MOMEHTEI, JIOBEPHUTENBHBI  HMHTEpBal,
WHTEPBAIBHBIE OIICHKH, BBIOOPOUYHBIM TapHBIH Kod(dummeHt
KOPPEJAIIH, TapHasi perpeccus, MpoBepKa TUIOTe3 O PABEHCTBE
JWICTIEPCUI W CpPEeTHUX 3HAYCHWH HOPMAIBHO PacHpeAeTICHHBIX

TEOPEMBI.
4.BrI60POYHBIN METOA U OIICHUBAaHUE
rapaMeTpoB

5.051eMEeHTB! KOPPEISILIMOHHO -
PErPEeCCHOHHOTO aHAIH3a
6.I1poBepka CTaTHCTHYECKUX THIIOTE3




| COBOKYITHOCTEM, KpuTepui cornacus [Iupcona.

3. IIkaJja oueHuBaHUSA

[Topsimok opraHu3alMK OLICHUBAHUS PE3YyIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTACIIbHBIM JIOKAJbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlleHMBaHMS PE3yJIbTaTOB 00y4deHHUsI B TOMCKOM MoJauTexHu4YeckoM yHuBepcuTeTe (CucTteMa olleHHBaHUA)» (B ACHCTBYIOLICH peaakIum).
Hcnonb3yercs OalIbHO-PEUTUHIOBAsl CHCTEMa OIICHUBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpaaullMOHHAs W JUTEpHAs) MO BHJAAM
yueOHor pnestenpbHOCTH (M3yuenue aucnuiuinH, YHWPC, HHWPC, xypcoBoe NpoOeKTHpOBaHUE, NPAKTUKH) OINpPEACIseTCS CYMMOH OallJIoB TIO
pe3ybTaTaM TEKYIIEro KOHTPOJIS U MPOMEXYTouHOM aTTectauu (auddepeHnpoBaHHbIi 3a4eT) (MTOroBas peHTHHroBas OoleHKa - Makcumym 100

OaJIIOB).

PacnpeﬂeneHHe OCHOBHBIX H JOIIOJHHTCIIBbHBIX 0anIoB 3a OLICHOYHBIC MCPOIPUATUA TCKYLIECTO KOHTPOJISI U HpOMe)KYTOqHOﬁ aTTeCTalluu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOIHEHHUS CootBercTBHE
3aJaHusI Tpa}muuonﬂoﬁ OLICHKE Onpeneneﬂue OUCHKH
90%+100% «OTIUIHO» OTnuyHOE NOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MPAKTUYECKO JesITeIbHOCTH,
HEOoOXOAMMbIe PE3YJIbTaThl 00yueHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJLIOB, OJIM3KUM K MAKCUMaJIbHOMY
70% - 89% «XoporIo» JlocTaTo4HO OJIHOE TOHMMAHUE MPeIMETa, XOPOILNe 3HAHUS, YMEHHS U OIIBIT IPAKTUUECKOHN eI TeIbHOCTH, HEOOXOAMMBIE PE3YJIbTaThI
00y4eHust ChOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMUECTBOM OAIlIIOB
55% - 69% «Y 1OBIL» [Tpuemnemoe MoHNMaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIE 3HAHNS, YMEHHSI U OTIBIT IPAKTHIECKON IEATEIbHOCTH, HEOOXOJMMBbIE PE3yIbTaThl
00yd4eHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHMMAJILHBIM KOJIMUYECTBOM 0aJlJIoB
0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAIIBHO JOCTATOYHBIM TPeOOBaHUSIM
IMxana JJIA OIICHOYHBIX MepOHpI/IHTI/Iﬁ OK3aMCHa
% BbINOJIHEHHSI JKk3aMeH, CooTBercTBHE
3aJJaHUIi JK3aMeHa oa Tpall"ll“OHHOi/'l OIICHKE Onpeneﬂeﬂne OueHKH
90%+100% 18 +20 «OTnUIHO» OTnu4HOE NOHUMAaHKE IPeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BIaJ€HHUE ONBITOM IIPAKTUYECKOHN JeSTEIbHOCTH,
HEoOXOAMMBIE Pe3yNIbTaThl 00yUeHHs cPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJIMYECTBOM 0alioB, OM3KUM K MAaKCHMAJIbHOMY
70% - 89% 14+17 «XopormIo» JlocTaTo4HO MOJIHOE TOHUMAHHUE MIPEAMETa, XOPOIIUe 3HAHUS, yMEHHS 1 OIIBIT IPAKTUUECKOHN NEeITeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0aylIoB
55% - 69% 11+13 «Y IOBIL» [MpuemieMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHMUS, YMEHHUS U OTIBIT MPAKTHIECKOH NesITeTbHOCTH, HEOOXOANMBIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIlJIOB
0% - 54% 0+10 «Heymoi.» Pe3ynbTaTel 00ydeHusI He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBaHHUSIM




4. TlepeyeHb THNOBBIX 3a1aHUI

O1ueHoYHbIe MeponpusaTHus

le/lMepr THIIOBBIX KOHTPOJBbHBIX 3agaHmi

1.

KonrponsHas pabora

4.

|) JaH psin pacnpeneneHus.

KoHTponbHasA pabora 1

W3 50 xonzmencaTopos 3a BpeMsi T U3 CTPOsSI BBIXOJAT 5 KOHAEHCATOPOB. sl KOHTPOIISL BBHIOMPAIOT 8 KOHJEHCATOPOB.
Haiiti BeposiTHOCTH TOTO, 4TO CpeAn HMX 3a BpeMsi T M3 CcTpos BHIHAET POBHO 1 KOHAEHCATOP, MCHOIB3YS (OpMYITy
Ilyaccona u nokanbHyt0 TeopeMy Jlamnaca.

ITpuGop cocToUT W3 ABYX Y3IOB @ W D, COCMUHEHHBIX MOCIEIOBATEIBHO B CMBICIC HAMSKHOCTH, M CTAOMIH3aTOpa
HanpspKeHus: S, paboTaroiiero B IByX pexxuMax. I[lpu paboTe crabuimMzaTopa B IEpBOM pexUMe ¢ BeposTHocThio 0.7
HaJIeKHOCTD y3710B P(a) = 0.9, P(b) = 0.95. IIpu pabote crabuiuzaropa BO BTOPOM PEKHUME HAJIE)KHOCTh y3710B P(a) =
0.8, P(b) = 0.9. Haiitu HagexHOCTh MpUOOPA, €CITU y3JIbl HE3ABUCHMBI.

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

Tpebyercst Halitu A, mocTpouth rpaduk f(x), Haiitn dyukimo pacnpenenenus F(x) u moctpouts ee rpaduk, HaWTH

3agana miIoTHOCTE pacnpeaenenus f(x) cnyuaitnoit Benmmunnel X: f(x) =

BEPOSATHOCTD TIOTAIaHus BenauHbl X Ha yuacTok oT 0 mo 7 . Berancmuts M[X].
2

Hoxa3zats ¢popmyiy [lyaccona.
[T10THOCTH pacipeneneHus HeNpephIBHOM ciy4aiiHoi BenndyuHbl. CBOMCTBA (C JOK-BOM).

KoHTponbHas pabora 2

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

IMocTpouTh THCTOTPAMMY, MOJIMIOH;

Haiitu ToYeuHbIe OIEHKM MATEMATHYECKOTO OKHIAHUS, TUCIEPCHH, CPEIHEKBAIPATHYHOTO OTKJIOHEHHS, ACHMMETPUH U
JKCIECCa;

Ipu yposre 3HaunmocTy 0. = 0.05 MpoBEpUTE FMIIOTE3Y O PACTIPEIEIEHNH JaHHON BEIOOPKH [0 HOPMAILHOMY 3aKOHY;
HaiitTu nHTEpBaJbHBIE OIIGHKM MAaTEeMaTH4YEeCKOr0 OKUAaHHs, IUCTIEpCHH ¢ HaexHocThio B = 0.9.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

I1) [To AByM He3aBHCHMBIM BHIGOpPKaM 00beMOB Ny = 11 u Ny = 10 HOpMasbHBIX pacnpenenenuii Haitnersr X = 30. u )_/ =

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

KOHKypHpyromei Hy: my # my.

W13,

IIpumep BapraHTa MHAWBUIYAILHBIX 3aJaHUN 1.

1. 13 100 u3menuii, cpein KOTOPBIX UMeeTcs 4 HeCTaHIAPTHBIX, BEIOpaHbI CIIy4ailHbIM 00pa3oM 6 M3Jenuii A1 IPOBEPKU HX
kayecTBa. ONpenenuTh BEPOITHOCTh TOT0, YTO CPEIU BBIOPAHHBIX 6 M3/EIHiA OKaXKyTCs pOBHO 1 HecTaHAapTHOE U3EIuE,
UCIONB3Ysl KIACCUYECKOE OMpeeicHEe BeposSTHOCTH, opmyiny Bepuysuiu, dopmyny [lyaccoHa U JOKalIbHYIO TeOpeMy
Jlannaca

2. Cucrema S COCTOMT U3 TPEX HE3aBHCUMBIX MOJCUCTEM S, , Syu S;. HercnpaBHOCTH XOTs ObI OJJHOM MOJACUCTEMBI BEJICT K
HEHUCTIPABHOCTH BCEil CUCTEMBI (IIOJICHCTEMBI COSIMHEHBI MOCeIoBaTeabHO). [loacucTtemMa Sy COCTOAT U3 IBYX
HE3aBHCUMBIX Iyonupyromux 6mokoB by, (K = 1,2) (cxema napauiesibHOro MoCOeIUHEHHS OJIOKOB B MTOJICUCTEMAX).

bs

b,

Haiitu HaJICKHOCTb CUCTEMBI — BEPOATHOCTH TOTO, YTO CUCTEMA 6y,ueT ucnpaBHa B TCUHCHUN HEKOTOPOT'O BPEMEHU, €CJIN
u3BeCTHHI HaaexHocT 010koB 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 IBYyX OJOKOB
MOXeT paboTaTh HE3aBUCHMO OT JPYToro B TpeX pasHbIX pexuMax. BepositHocTh HactymieHus neporo pexxuma 0.1,
BToporo 0.3 . HagexHocts paboTsl nepBoro 6ioka B 1 — M, 2 — M, 3 — M pexxumax paBHa cootBerctBenHo 0.9; 0.8; 085 .
HanexHocTs paboTel BTOporo 6moka B 1 — M, 2 — M, 3 — M pexxumax pasHa coorBerctBenno 0.9; 0.95; 0.8 . Haiitu
HaJIe)KHOCTh CHCTEMbI, €CJIH OJIOKH HE3aBUCUMBI,

4. Tlepenaercs 5 cooOuieHuit mo kaHany cBa3u. Kaxmoe coobuienune ¢ BeposiTHocThIO P = 0.3 HE3aBUCHMO OT APYTUX
nckaxaercs. CiydaifHas BenmuanHa X — 9UCII0 HE HCKaKEHHBIX coo0mmenuii. [TocTponTs ee 3aKoHBI pachpeaeneHns, HX
rpaduKu, HAalTH ee YUCTIOBBIE XapaKTepUCTHKH. HalTH BEpOATHOCTH TOTO, YTO OyJeT HCKaKEHO HE MEHEe JIBYX
COOOIIEHNIA.

5. 3ajana wioTHOCTh pacnpenenenus f(x) ciydaiiHoi BeaunauHb! X:

o
fo) = Asin© X, Xe(o,ﬂ')’
0, x & (0, )




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Tpebyercst HAWTH KOIPDUIHUCHT A, TOCTPOUTH Tpaduk IOTHOCTH pacnpeaencuus f(x), Haiiti dyHKuMIO pacnpeneaeHus

F(x) " MOCTPOUTH €€ rpa(bmc, HalTU BEPOATHOCTDL MOMagaHUs BCJINYHUHDBL X nHa y4aCTOK OT 0 a0 4 . Haiitu uncnoBsie

4

XapaKTEPUCTHKU CIIy4ailHOM BETUYUHBI X.

IIpumep BapmaHTa MHAMBUIYAILHBIX 3aJaHUN 2.

1. TIlo Bebopke o6pema N = 100 mocTpoeH psia pacipeneIeHus :

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 IMAUPUYECKYIO @YHKyulo pacnpedenenus. Haiimu moueunvie oyenku
MAMEMAMUYECKO20 0HCUOAHUS, OUCNEPCUU, CPEOHEKBAOPAMUUHO20 OMKIOHEHUS, ACUMMEMPUU U IKCYECCd.

2. Haiimu Oogepumenvublil UHMeEPBAl HEU3BECMHO20 MAMEMAMULECKO20 OHCUOAHUS HOPMATLHOU CAYYAUHOU Beauyunbl X,

3Has dosepumenvuyro seposimuocms B = 0.99 , 06vem gvibopru N = 20, svibopounyio cpeonoro x =200, ecau 1) o = 10,
2) s =10..

3. Ilo pe3ynpraTtaM 3KCIEPUMEHTA MOJTydeHa Tabuna HabIoAeHNI CHCTEMBI CilydailHbIX BenmdyuH (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 eudoe f(x) = B+ Box u f(x) = B+ Box + Sox’.

4. Tlo nByM OOJNbBIIMM HE3aBHCHMBIM BBIOOpKaM 00beMOB Ny =42 u Ny = 58 HOpMalbHBIX paclpeesieHni HalIeHbI
BBIOOPOYHBIE 3HAYEHUAMM MaTeMaTHueckux oxunannid X = 120 u y = 130. ucnepcuu ussectunl D, =24 u Dy =20.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Ipu yposHe 3uaunmoct o = 0.05 mpoBepuTs HyneByo rumote3y Ho: My = My mpu koHKypupyfomeit 1) Hy: my # my,
2) Hi: myx <my.

5. Ilo xputepmto [Tupcona npu yposHe 3HaunMocTH o = 0.01 npoBepuTh rumoTe3y o pacnpeneIeHUN CITydalHOW BETNINHbI

X 10 HOPMAaJbHOMY 3aKOHY, €CIM 3aJaHO Ny IOoNaJaHuil

BEIOOPOYHBIX 3HAYCHWH CIy9alHOW BEIWYMHBI X B

noauHTepBai £ = (ax, by ):

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

DK3aMeH

w

RBoOoxo~No A

13.
14.
15.
16.
17.

18.
19.

0.
1.
12.

HepequL 9K3aMCHAllMOHHBIX BOIIPOCOB
Uro B Teopum BepoOsTHOCTEW MOHMMaT moj coObiTeM? Kakoe coObiTHe Ha3blBarOT AocToBepHbIM? Kakoe —
HEBO3MOHBIM ?
Kakue onepanuu onpeneneHsl Haja coObITusiMU? KakoBbl CBOICTBA 3THX omneparuii?
ChopmynupyiTe CTaTUCTHYECKOE, KIACCHYEeCKOe, TeOMETPHUYECKOE OIpeNelieHHs] BEPOSITHOCTH. B Kakux ciydasx
UCTIOJNIB3YIOTCSI ATH ONpeIeIICH s ?
CdopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPUU BEPOSATHOCTEH.
YkaxxuTe OCHOBHBIE CBOMCTBA BEPOSTHOCTH.
UYro Takoe yciaoBHas BeposATHOCTH? Kak onpezensieTcst 3aBUCHMOCTD U HE3aBUCUMOCTh COOBITHI?
UYemy paBHBI BEPOSITHOCTH CYMMBI 1 TIPOU3BEICHNS COOBITHI?
B kakux ciydasx aist pacdera BEpOsITHOCTEH MpuMeHseTcs GopMyJIbl TOJHOH BeposTHOCTH U baiteca?
Uro Takoe cxeMa ucIbsiTaHmid beprymm?
B kakux ciydasx aist pacuera BeposiTHOCTeH npuMenstoTes popmyisl bepryim. Myaspa-Jlannaca, [Tyaccona?
Yro Takoe ciyyaiiHas BennunHa? UTO HA3bIBAIOT 3aKOHOM PACIIPE/IENICHNUS CIIy4ailHOM BETUUUHBL?
Kakasi cnyuaifHas BenuunMHa Ha3bIBaeTCsl AMCKPETHOM cllydallHOW BennumHOM? UTo Takoe psi pacupenelieHus
JUCKPETHOMN CIIyYaiiHOW BEJIMYMHBI?
Haiite ompeneneHue GyHKIUH pacTpeaesieHUs] CIy4aiHOW BedW4MHBI. KakoBBI OCHOBHBIE CBOWCTBA ()YHKITUH
pacrpeneneHusi CiyJaiiHOW BETMIHHBI?
Kakas ciyvaiiHas BeqMYMHA Ha3bIBACTCS HENPEPHIBHOM CiydaifHON BenmuuuHOM? YTO Takoe IIIOTHOCTH
pacripeienieHus HellpepbIBHOM CITy4aiiHOM BEITMYNHBI?
KakoBbI OCHOBHBIE CBOMCTBA INIOTHOCTH M (DYHKIIMH paclpe/ie]ICHUs] HENPEPBIBHOM CITy4aifHON BETMYHMHBL.
Kakne ynciioBble XapakTepUCTUKH CITydaiHOW BeMYMHBI Bbl 3HaeTe? YTo XapakTepHu3yIOT 3TH XapaKTEPUCTHKU?
Kak ompenensercss MaTeMaTH4ecKOe OKUAAHUE CIIy4allHOM BEIHUYUHBI, KAaKOBbl CBOMCTBA MaTEMaTHYECKOIO
OXKUJAHHA?
Kak onpenensercs aucnepcust ciaydaitHoii BenmnunHbl? KakoBbl CBOWCTBA TUCTIEPCUE?
Kak onpeienstorest 1 4To XapakTepru3yrT KodGPHUIMEHT aCHMMETPHU M DKCIIECC PacIpeielieHH s ?
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20.
21.

22.

23.
24.

25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

42.

Kaxk onpezenstoTcst KBaHTWIN U KPUTHYECKHUE TOYKHU PaclpeeIeHHs ?

Kakoe pacnpenenenue HaspiBaeTcss OWHOMHANbHBIM?  YKa)KUT€ OCHOBHBIE YHCJIOBBIE XapaKTEPUCTHKU
OMHOMHAJIBHOTO paclpeesIeHus.

Kakoe pacnpeneneHue HasbiBaercst pactpeneneHueM Ilyaccona? KakoBbl OCHOBHBIE UYHCIIOBBIE XapaKTEPUCTUKU
pacmpenenenus Ilyaccona?

Yro Takoe npocTerimii moTok coObIThii? KakoMy pacnpenesieHrIo Mo {4UHIETCS IPOCTEHINI TOTOK COOBITHI?
Kakoe pacnpeneneHne Ha3bIBAalOT PaBHOMEPHBIM pacmpenencHueM? UYemy paHbl IUIOTHOCTH W (pyHKIMS
pacIipeseneHys, OCHOBHBIEC YHCIIOBBIE XapaKTEPUCTHKH PABHOMEPHOTO PACIIPEICICHNUS ?

Kakoe pacmpenenenne Has3bIBalOT HOPMAlIbHBIM pacrpejeneHueM. KakoBa INIOTHOCTP M OCHOBHBIE YHCIIOBBIE
XapaKTEePUCTUKN HOPMAIBHOTO 3aKOHA?

Uro Takoe cTaHIapTHas HOpMajibHas BennunHa? KakoBa CBSI3b MEXAY QYHKIHMSIMHU pacHpeAeieHus IPOU3BOIbHON
HOPMAaJBbHOH BENMYMHBI W CTaHAAPTHOH HOpManbHOW BennunHbI? Kak cBs3aHa (yHKIUS pacTpeneneHus
CTaHIapTHOH BenuuuHb ¢ PyHKImei Jlammiaca?

Kak onpenensercs BepoSTHOCTh OTKJIOHEHUS HOPMAaJIbHOM CIy4alHOW BEMMYHHBI OT MAaTEMaTHYECKOTO OXHJIAHUS
Ha 33J]aHHYIO BeJIHM4YMHY? B ueM COCTOUT MPaBUIIO «TPEX CUTM»?

Yro Ha3bIBAIOT CHCTEMOIl ciydaitHpix BenmumH (ciaydailHeiM  BekTopoM)? Kak ompenensercs (GyHKImsS
pacripeienieH s CUCTEMBI CITyYaiHbIX BEJIMUNH, KAKOBBI €€ CBOWCTBA (IJIs1 IBYXMEPHOTO CIIy4ailHOTO BEKTOpa)?
Kakue ciydaiiHple BEKTOpbI OTHOCAT K BEKTOpaM IHMCKpeTHoro tuma? Yrto Takoe Talbnuia COBMECTHOTO
pacIipeseneHus CHCTEMBI, IMEIOIIEH AUCKPETHOE pacipeeseHne?

Kakne cmydaiiHple BEKTOpPBI OTHOCST K BEKTOpPaM HENpephIBHOTO Tuma? UYTo Takoe IUIOTHOCTH COBMECTHOTO
pacIipesieneHlss CHCTEMBI, MMeIollel HempepbiBHOE pactpeseneHne? KakoBbl OCHOBHBIE CBOICTBA IUIOTHOCTH
COBMECTHOTO PacHpe/esICHHs?

Kaxk onpenensercs He3aBUCUMOCTD CITy4aiHBIX BEJIIMUUH? UTO Takoe YCIIOBHBIN 3aKOH pacipeaeneHus?

Uemy paBHBI MaTeMaTHYECKOE OXKUAAHHE U JUCIEPCHsI CYMMBI U TPOM3BECHUS CITyYaiHBIX BEIUYHH ?

UYro xapakTepU3yoT KOBapHaLus U KOIQOHUIHEHT KOPPEISALUH CIIy4aiiHbIX BEJIMUMH? YKaXXUTE OCHOBHBIE CBOHCTBA
k03 uIHeHTa KOPPEISIIHH.

Kaxk oueHHTh BEpOSTHOCTh OTKJIOHEHHS CIIydaifHOH BEIMYMHBI OT MAaTeMaTHYECKOTO OXKHAAHHUS C IIOMOIIBIO
HepaBeHcTBa YeOblieBa?

Cdopmynupyiite 3akoH Oonpuinx urcen Yeorlimesa, Teopemy bepHym.

ChopmynupyiiTe HeHTpaIbHYIO MpejeabHyo Teopemy (LIIIT).

Uro B MareMaTHYECKOH CTaTHUCTHKE MOHUMAIOT I10J] T€HEepaJbHOW COBOKYMHOCTHIO? BBIOOpKOH M3 reHepaibHON
COBOKYITHOCTHU?

Kak cTponTtes crarnctnueckuii psaa? B kakux cirydasx IpHUMEHSIETCS CIpyIIUPOBaHHBINA cTaTHCcTHYecKni psia? Kax
OIIpeAeNseTcs AJIMHA NHTEPBaja TPYIIUPOBAHUS ?

UTo oLleHMBAET CTATUCTHYECKUH PsIJl OTHOCUTEIbHBIX YacToT? [lnoTHOCTEH YacToT?

Uro HCHOJB3YIOT B KadecTBe Tpa)MuecKoil WILTIOCTPAIMU CTATHCTHYECKHX PsoB? OLEHKOH KakuX KPHBBIX
SIBJISIFOTCSI TIOJIMTOH YaCTOT U TUCTOrpamMma’?

Kakue BeJIMUMHBI UCIIOB3YIOT B KAYECTBE YUCIOBBIX XapaKTEPUCTHK BbIOOPKH? KakoBbl OCHOBHBIE CBOWCTBA 3THUX
XapaKTePUCTUK?

Kak onpenessiercst sMmmupruyeckas QyHKIMS pacupeecHus ? Y KaXuTe OCHOBHBIC CBOMCTBA 9TON (DYHKITUH.
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43. Yro Ttakoe oneHka mnapamerpa? Kakas oneHka HasbiBaeTcs HecmelneHHo#? Kakas — cocrosrtenbHo#? Kakas
3¢ G eKTHBHOI?

44. Yro Takoe NOBEPUTEIBHBII HHTEPBAI U BepOSTHOCTH? KakoBbI OCHOBHBIE MIPUHIMIIBI TocTpoenust J{1?

45. Kak crpouTcst J[OBEpPHUTENbHBIH MHTEpBald IS MaTEeMaTHYECKOTO OXHUAAHUS HOPMAJIBHOM TIeHepaibHOU
COBOKYITHOCTH IPY M3BECTHOM U HEM3BECTHOM O ?

46. Kaxk cTponTcsi JOBEPHUTENBbHBIM WHTEPBAN I TUCTIEPCHN HOPMAIILHON TeHEPaIbHON COBOKYITHOCTH IPH U3BECTHOM
1 Heu3BecTHOM a ?

47. Yto TaKoe CTaTHCTUIECKAs TUIIOTE3a M CTATUCTHYCCKUH KPUTEPHIA?

48. Kakwne ommOK{ Ha3bIBAIOT OMIMOKAMHM IIEPBOTO M BTOPOTO POAa MPH MPUMEHEHUH CTaTHCTHIECKUX KpuTepuen? Kak
OIIPEAEIAETCS MOIIHOCTD U COCTOSATEIBHOCTh KPUTEPHS?

N 2
49. Onummte KpuTepuii cornacus J~ IlupcoHa a1 MpoBepKH THIOTE3BI O 3aKOHE PACIIPECICHUS.

50. OnummTe KPpUTEPUH AT IPOBEPKH TMIIOTE3 O 3HAYEHHH MATEMAaTHYECKOTO OJKUIaHHSI HOPMaJIbHOW COBOKYITHOCTH.
51. OnummTe KPUTEPUH AT IPOBEPKH THIIOTE3 O 3HAYEHUH AUCTIEPCUH HOPMAJIbHOM COBOKYITHOCTH.

52. Kakue ucronb3yloT KpUTEPUH ISl IPOBEPKHU THITOTE3bI O PABEHCTBE AMCIIEPCUIl IBYX HOPMAJbHBIX BETHYMH?

53. Kakue ucnonb3yloT KpUTEPUH ISl IPOBEPKU TUIIOTE3bI O PABEHCTBE JBYX CPEIHMX HOPMAJIBHBIX BEJINUNH?

5. MeToauuecKkue YKa3aHus 110 nmpoueaype ounCcHuBaHusd

OueHo4HbIe MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOTO MEPONPHATHS U He00X0JUMbIe METOAUYECKHE YKAZAHUS

1.

KonTponbnas padota

B cemectpe cTyneHTbl BBINOJHAIOT 2 KOHTPOJBHBIX PabOTHI, COAEp)KAaHHE KOTOPHIX OXBATBIBAET BCE Pa3Jelbl
mucuumuinHel.  Kaskmomy cTymeHTy Bblmaercs cBod BapuaHT. KoHTponbHbBIE pPaOOTBI MPOBOJATCA B Hachl
MPaKTUYECKUX 3aHATHH. 32 KXY KOHTPOJBbHYIO PabOTy MaKCHMAJIbHBIA Oalll OIpeJeNisieTcss B COOTBETCTBHE C
PEUTUHI-TITIAHOM JUCLUIUINHBL.

Kpurtepumn oueHku 3a1aHusi:

e bajuibl 3a KOHTPOJIBHYIO PadoTy MOTY4alOTCsl YMHOKEHHEM MaKCHUMaIbHOTO 0ajuia, MpeayCMOTPEHHOTo 3a
HEe B COOTBETCTBUE C PEUTHHT- TUNIAHOM, Ha JI0JI0 BEPHO BBHIOJIHEHHBIX 3a/1aHUH.

N3

B cemectpe ctyaents! BermonHsoT 2 MJ13 o Bcem pa3zienam nporpaMMbl TUCIHUILTAHBL. Y KaXKI0TO CTY/ICHTa B
rpymrme cBoit Bapuant M/13, Homep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYIE€HTA B CIIUCOYHOM COCTaBE
IPYIIIbL.

W13 BeimatoTCs KaXKIOMY CTYACHTY HEPCOHAIBHO.

Pemenwne kaxxaoro 3aanus JOHKHO OBITH TOJIPOOHBIM, C BKIIFOUSHHEM MTPOMEXKYTOUHBIX PACUETOB, PACCyKICHHIA,
HOSICHEHUIA, C YKa3aHUEM KCIIOJIb30BAaHHBIX METOJ0B U (hopMyJ1. 3aJaHUE BBICBUTAETCS OTACIBHBIM (aiiiom,
ykazpiBaetcss U0, rpymma.
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Kputepun onennBanus
Odopmrnenne 3agaans 25% OamioB
Copneprxanne 75% GanmoB

W13 cunraeTcs 3a4TeHHBIM, eciIi HabpaHo Ooree 55% oT MakcuManpHOTO Oasia 3a 3aJaHne

DK3aMeH

Dk3aMeH OCYHIECTBISIETCA B COOTBETCTBUU ¢ [lookeHrneM o NpoBeIeHUH TEKYLIEro KOHTPOJIA U
npomexxyrounoit arrectauuu TITY Ha sx3ameHe cTyeHTY BbIIAIOTCS OUIIETHI, BKIIOYAIOLINE TEOPETUUCCKIE
BOTIPOCHI U TpaKkTuieckue 3ananus. [IpemonaBarens, mpoBepuB paboTy, B X0/Ie YCTHON O€Cebl CO CTYICHTOM MOYKET
3aJ1aBaTh BOIIPOCHI [0 caMOMy OMJIETY, a TaKXKe JOTIOHUTENbHBIE BOIIPOCHI TI0 TEOPHH U TIPAKTUKE. B uTOTe CTYyIeHT
HaOMpaeT UTOrOBBIH OaJIT 32 SK3aMeH, MakcuMatbHO 20 6amnoB. OueHKa 3a JUCHUILUTUHY GOPMUPYETCsl KaK UTOTOBAs
3a paboTy B CEMECTpe U IK3aMEH B COOTBETCTBHUE C TIPUHATON IIKAIOH OI[EHHBAHMUSI.

CTYILGHTLI, HC CIaBIIMEC 5K3aMCH B CECCHUOHHBIN Iepuoa, MOryT rnepecaaTsb €ro B rICPUOJAbl JTUKBUAALTUN
3a10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLLIEH MTpOLEypOil.

B cootBercTBuu ¢ npukazamu ot 25.07.2018 r. Ne58/on OO yTrBep»kaeHUM U BBEICHUH B JIEHCTBUE
«CucTeMbl OLIEHUBaHUs Pe3yabTaTOB 00y4eHHs B TOMCKOM MOJUTEXHHUUECKOM YHUBepcuTeTe» U Ne59/ox
OO0 yTBep)KJCHUH U BBEJICHUU B JIeicTBHE HOBOU penakinu «[10I0KeHHs 0 TIPOBEACHUH TEKYIIIETO
KOHTPOJIS U TpoMexyTouHol artectanuu B TITY» sx3amen no ¢u3nke mpoBOIUTCS B YCTHOM hopme.
CryneHTy BBIAACTCS YK3aMCHAIIMOHHBINA OWIIET, COACPKAIUN TEOPETHUSCKHUE BOMPOCHI, KAUECTBEHHBIC U
KOJM4YeCTBEHHBIE 3aaun. Kaxplil Bompoc OmieTa olleHnBaThes 6amioM (Bcero mo omnety 20 6aoB).
DK3aMeH MPOXOIUT B yCTHOU (hopme.

CornacHo 1Ikasibl OLIEHUBAHUS PE3YIbTATOB

18-20 GammoB (OTJ'II/I'-IHO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHUS U BJIAJICHUE OIBITOM NPAKTUYECKOU JEATEIBHOCTH,
HEOO0XOIUMBIE pe3yabTaThl 00yueHHsI CHOPMHUPOBAHEL,

14-17 6annoB (X0po1I0) - JOCTATOYHO MOJTHOE MIOHUMAHKE MIPEMETa, XOPOIINe 3HAHHUS, YMEHHS 1 OIBIT IPaKTHYECKOM
JeSITeIbHOCTH, HEOOXOAMMBIE PE3yNbTaThl 00y4eHus chopMHUPOBaAHEI;

11-13 GannoB (yAOBIETBOPUTEIBHO) - TipHeMsIeMO€ IOHUMAHKE MPEIMETA, Y IOBIETBOPUTEIBHBIE 3HAHUS, yMEHHS U
OTIBIT MPAKTUYECKOHN JESITEEHOCTH, HEOOXOMMBIE Pe3yNbTaThl 00y4eHHs COPMUPOBAHEI;

0-10 GamioB (HeyHOBJIeTBOpI/ITeJII)HO) - pe3ynbTaThl 00y4EeHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUYHBIM
TpeOOBaHUSM.

Pe3y.]'IBTaTI)I HpOMG)KyTO‘IHOﬁ aTTecTalun O(bOpM.]'IfIIOTCH BCAOMOCTBIO 1 BHOCATCS B 3a4YCTHYIO KHMXKKY
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oOy4arorierocs.




