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1. Poab qucuuninebl «Matematuka 4.1» B (popMHPOBAHNU KOMIIETEHIUH BHIMYCKHUKA:

JileMeHT . Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (eCKPHITOPBI
o I/IH}IHK&TOPBI JAOCTHIKEHU S KOMIIETEHIIHH
00pa3oBaTeJIbHOI Kox KOMIIEeTEeHIIH)
TPOrpamMMbl HaumenoBanue
(;mcmm.nuﬂa Cemech KOMIICTCHIIHH KOMITETeHIII HaunmeHoBanmne HHAUKaTOpa HanMeRoBaHHe
el
npakTika, [HA) Koa nnaunkaropa JTOCTUKEHUS Kon
VK(Y)-1 Criocoben N.YK(Y)-1.1 Amnanmsupyer 3anaqy, Beimensast | YK(Y)-1.1B1 BrnanmeeT onbITOM IpUMEHEHUS

OCYILECTBJIATh ee 0a30BbBIC COCTABIISIOIINC 3aKOHOB €CTECTBEHHBIX HAYK U
TIOHCK, MaTeMaTH4YeCKUX METOJIOB U
KpUTHUYECKUI Moenel s penieHus 3auad
aHaJIU3 U CUHTE3 TEOPETUYECKOTO U MPUKIATHOTO

Marematnka 4 uHpOpMaIH, xXapakrepa

41 MIPUMCHSTh YK(V)-1.1V1 YmMmeer peuiatsb 3a1a4u
CHUCTEMHBIN TEOPETUYECKOTO U MPHUKIATHOTO
MOAXOJ AJIs Xapakrepa
pemeHus VK(Y)-1.131 3HaeT 3aKOHBI  E€CTECTBEHHBIX
IIOCTABJIEHHBIX HayK U MaTeMaTHYECKHE METOJIbI
3ajaq TCOPETUYECCKOTO XapakTepa
OIIK(Y)-1 | Cnocoben N.OIK(Y)-1.2. [TpumenseT MaTeMaTHICCKUI OIIK(Y)-1.2B1 Brnaneer ammapatom

peliarth 3a1a4u,
OTHOCSIIUECS K
po¢eCCHOHANb
HOM
JIeATENHEHOCTH,
NIPUMEHSIS
METObI
MOJICITUPOBAHHSI
.
MaTeMaTH4eCcKO
IO aHalln3a,
€CTECTBEHHOHAY
YHBIE U
oO0IenHXeHepH
bIC 3HAHUA

anmnapar TEOpUHU BEPOSITHOCTEN
U MaTeMaTHYECKOMI
CTAaTUCTUKHU B UHKEHEPHOU
JIeATeJIbHOCTH

MaTeMaTH4eCKON CTAaTUCTUKH IS
MIPOBEJICHUS] TEOPETHUYECKOTO
HCCIeOBaHUS U MOJACIUPOBAHUS
(I)I/I3I/I‘ICCKI/IX U XUMHUYCCKHUX
MPOIIECCOB U SIBJICHUH, a TaK¥kKe,
JUTSL pETIeHHSI
npoeccuoHANBHBIX 3a1a4.

OIIK(Y)-1.2V1 Ymeer HCII0JIb30BATh
BEPOATHOCTHLBIC u
CTaTUCTHYECKUE  METOIBI  JUIS

00pabOTKH JaHHBIX

OIIK(Y)-1.231 3HaeT OCHOBHBIC OIPEICICHHS,
MOHSITUSL K METO/IbI TEOPHU
BEPOSATHOCTH U MaTEMAaTHIECKOMH

CTaTUCTHUKH




2. Iloka3zareau u METO/JAbI OLICHUBAHUA

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE

Ko unaukaropa

HaumeHoBaHHe pa3jesa TUCHUILTUHbI

MeToabl O1leHUBAHUS

Kon HaumenoBanue JOCTHKEHUS (O eHOYHBbIEC MEPONPHUATHS)
KOHTPOJIMPYeMOii
KOMIIETEHII A
(nJu ee yacTn)

PJI1 Bnaneer N.YK(Y)-1.1 1.Criyuaiinsie COOBITHS KonrposbHast pabora
OCHOBHBIMH TIOHATHAMH U METOJAMH TEOPUU BEPOSTHOCTEH U W.ONK(Y)-1.2. | 2.Cnyuvaiinble BeTnuuHbI M UX cuctemMbl | 3.
MAaTeMaTHIeCKON CTaTHCTHKH 3.3aKoH GOMBIINX YUCEI, HIPEACIBHBIC

TCOPEMBL.

4.BbI00OpOYHBIIt METON M OLICHHBAHHE
napaMmeTpoB

5.27eMeHTBI KOPPETSILIUOHHO -
PErpECCHOHHOTO aHAITH3a
6.ITpoBepKa CTAaTHCTHYESCKUX THIIOTE3

PJ12 Ymeer N.YK(Y)-1.1 1.Cnyuaiinbie cOOBITHS KonTposnbHast paGoTa
UCTIONB30BATh BEPOSITHOCTHBIE M CTATUCTUYECKUE METOJBI IS W.ONK(Y)-1.2. | 2.Cnyuaiinble BenmuuHbI M UX cucTeMbl | A3
00paboTKH JaHHBIX, 8 IMEHHO: anreOpy BepOsSTHOCTEH 3.3aKoH GOMBIINX YUCEI, IPEACIbHBIC
CITyq9aliHBIX COOBITHI, 3aKOHBI PacIpeAeTICHUS CITydaitHOH TEOPEMBI.

BEIMYHHBI K HX CHCTEM, 3aKOHBI OOJIBIINX YHCEIT U MPeaeIbHbIe 4 BrI6GOPOYHBIN METO/ M OLICHUBAHUEC

TEOPEMBI, BEIOOPOYHBINA METO/ U OLICHUBAHUE IAPAMETPOB, HapamMeTpoB

PErPECCHOHHBIE MOJISIIH, [IPABUIIA IIOCTPOCHHS U IPOBEPKU 5.DJIeMEHTHI KOPPEIIHOHHO -

CTaTHCTHYECKUX THITOTE3 PErpecCHOHHOTO aHAITH3a
6.ITpoBepKa CTAaTHCTHYECKUX THIIOTE3

Pa3 3Haer NYK(Y)-1.1 1.Cnyuaiinbie coOBITHS KonTposnbHast paGoTa
aKCHOMATHYecKoe ompejeneHue BeposTHocTH, ocHosHble | W.OIK(Y)-1.2. | 2 Cnyuaitneie Bemmuunsl u ux cuctemsr | A3
TEOpEMbl ~ TEOPHH  BEPOATHOCTEH,  (HOPMYJIBI  MOJHO¥ 3.3aK0H GONBIINX YHCE, TIPEIeTbHBIE

BeposITHOCTH U baiieca, cxeMy HociefoBaTeabHbIX UCIBITAHUN
bepuymmu, ¢opmyny  BepHymiau, npuGivkeHHbIE (OPMYJIIBI
Myaspa-Jlatrutaca u IlyaccoHa, (yHKIOUIO —pacrpeneneHus
Cly4allHO  BEIMYMHBI M €€  CBOWCTBA.  IUIOTHOCTh
paclpenieneHus U ee CBOMICTBA, UHUCIOBBIE XapaKTEPUCTHKH
CIy4allHBIX BEJMYMH M HX CBOWMCTBA, OCHOBHBIE 3aKOHBI
pacnpeneneHusl CIy4allHbIX BEIMYHMH, 3aKOHBI PacHpeneleHUs
CIIly4alHBIX BEKTOPOB, HepaBeHcTBa YeOblmieBa, IpeAeIbHbIC
teopemsl YeOrimena, beprymmu, JlsmyHoBa, Myaspa-Jlaruiaca,
BBEIOOPOYHBIN METOM, SMIIMPHYECKUE 3aKOHBI pacIpe/IeIeHus,
SMIOHMPUYECKHE  MOMEHTBHI,  JOBEPHUTENBHBIA  WHTEpBAI,
MHTEPBAJIBHBIE OIEHKH, BBIOOPOYHBIN MapHBIH KO3((UIHEHT
KOPPEJAIIH, TapHasi perpeccus, MpoBepKa TUIOTe3 O PABEHCTBE
JWICTIEPCUI W CpPEeTHUX 3HAYCHWH HOPMAIBHO PacHpeAeTICHHBIX

TEOPEMBI.
4.BrI60OPOYHBINA METO/ U OIICHUBAaHHUE
rapamMeTpoB

5.051€eMEeHTh! KOPPEISILIUOHHO -
PErpeccHOoHHOTO aHATH3a
6.IlpoBepka CTaTUCTHYECKNX TUIIOTE3




| COBOKYIIHOCTEH, Kputepuil cornacus Ilupcona.

3. IIkajga oueHUBaAHUSA

[Topsitok opraHW3alyl OLIGHWBAHUS PE3YJIbTATOB OOYUYEHHUS B YHHBEPCUTETE PETIAMEHTHUPYETCS OTIEIbHBIM JOKAILHBIM HOPMATUBHBIM aKTOM —
«CucremMa OIIEHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM MoMTeXHU4YecKoM yHuBepcuTeTe (CrcTeMa OIleHuBaHMsA)» (B JICHCTBYIOMICH pEIaKIlim).
Hcnonb3yercs OalIbHO-PEUTUHIOBAsl CHCTEMa OIICHUBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpagullMOHHAs W JUTEpHAs) MO BHUAAM
yueOHor pnesrenbHOCTH (M3yuenue auctuminH, YHWPC, HUWPC, kypcoBoe NpoeKTHpOBaHHE, MPAKTHKH) OMPESIsIeTCs CyMMOHW O0ayuioB IO
pe3ybTaTaM TEKYIIEro KOHTPOJIS U MPOMEXKYTouHOU artectaiuu (auddepeHunpoBaHHbIi 3a4eT) (MTOroBas peUTHHrOBas OleHKa - MakcumyMm 100

OaJIIOB).

PaCHpCI[eJ'IeHI/IC OCHOBHBIX H JOIIOJHHTCIIBbHBIX 0anIoB 3a OLCHOYHBIC MCPOIPHUATUSA TCKYLICITO KOHTPOJIA 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 Onpenenelme OUCHKH
90%+100% «OTIUIHO» OTin4HOE MOHMMaHKe NpeaMeTa, BCeCTOPOHHHE 3HaHUA, OTIMYHBIE YMEHHS U BJIQJICHUE OIBITOM IPAaKTHUECKOH AEATENbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJIbHOMY
70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE TOHUMAHHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHS U OIIBIT IIPAKTUYECKOMN JIESITeNbHOCTH, HEOOXO0JMMbIE PE3YJIbTaThI
00y4eHust ChOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMUECTBOM OAIlIIOB
55% - 69% «Y 1oBIL» [TpuemneMoe MoOHNMaHKE MTPEAMETA, YAOBICTBOPUTEIIBHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH JeITeIbHOCTH, HEOOXOANMBIE PE3YIIbTATHI
00yd4eHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHMMAJILHBIM KOJIMUYECTBOM 0aJlJIoB
0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAITFHO JOCTATOYHBIM TPEOOBAHUSIM
IMxana JJIA OIICHOYHBIX MCpOHpI/IHTI/Iﬁ 3K3aMCHa
% BbINOJIHEHHSI JKk3aMeH, CooTBercTBHE
3a/1aHMii IK3aMeHa 0ann TPaJULHOHHO OLlCHKe Onpeneaenue oneiicn
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUSI U BIaJ€HUE ONBITOM MPAaKTUYECKOHN AeSITEIbHOCTH,
HEoOXOAMMBIE Pe3yNIbTaThl 00y4eH s ChOpPMUPOBAHBI, X KAUECTBO OLICHEHO KOJINYECTBOM 0ayuIoB, OJIM3KUM K MAaKCHMAJILHOMY
70% - 89% 14+17 «XopormIo» JlocTaTo4HO TOJIHOE TOHUMAaHHUE NPeIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HE0OX0AMMBbIe
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0aslioB
55% - 69% 11+13 «Y 10BIL.» [MpuemiieMoe MOHUMAaHKE MPEAMETa, YIOBIECTBOPUTEIBHBIE 3HAHUS, YMEHUS U OIBIT MIPAKTHUECKOH JAeATeILHOCTH, HEOOXOIUMbIE
[pe3yJbTaThl 00y4eHHs CPOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OL[CHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaJlIIOB
0% - 54% 0+10 «Heymoi.» Pe3ynbTaTel 00ydeHus] He COOTBETCTBYIOT MHHUMAJIFHO JOCTATOYHBIM TPEOOBAHUSAM




4. TlepeyeHb TUNOBBIX 3a1aHUI

O1ueHoYHbIe MeponpusaTHus

l'[puMepu THIIOBBIX KOHTPOJBbHBIX 3agaHmi

1.

KonrponsHas pabora

4,

|) Jan psix pactpeneneHus.

=

3.
4.

I1) TIo 1ByM He3aBUCHMBIM BhIGOPKaM 00beMOB Ny = 11 u Ny = 10 HopManbHbIX pacnpenencHuii Haiigensl X =30.u Y =

KoHTponbHasA pabora 1

W3 50 xonzmencaTopos 3a BpeMsi T U3 CTPOsSI BHIXOJAT 5 KOHAEHCATOpOB. sl KOHTPOIISL BHIOMPAIOT 8 KOHJEHCATOPOB.
Haiiti BeposiTHOCTH TOTO, 4TO CpeAn HMX 3a BpeMsi T M3 CcTpos BHIHAET POBHO 1 KOHAEHCATOP, MCIHOIB3YS (GOpPMYITY
[Tyaccona u nokanbHyt0 Teopemy Jlamnaca.

[pubop cocTouT W3 ABYX y370B @ W D, COeIMHEHHBIX MOCICAOBATEIHLHO B CMBICIC HAJCKHOCTH, M CTaOMIH3aTOpa
HampspKeHus: S, paboTaroiiero B IByX pexxumax. I[Ipu paboTe crabuiamMzaTopa B IEpBOM peXUME ¢ BeposiTHOCThIO 0.7
HaJIeKHOCTD y3710B P(a) = 0.9, P(b) = 0.95. IIpu pabote crabuiuzaropa BO BTOPOM PEKUME HAJICKHOCTH y3710B P(a) =
0.8, P(b) = 0.9. Haiitu HagexHOCTh MpUOOPA, ECITH y3JIbl HE3ABUCHMBI.

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

Tpebyercst Haiitn A, moctpouth rpaduk f(x), Haiitu ¢yHkiuI0 pacnpenenenus F(x) u mocTpouth ee rpaduk, HAWTH

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

BEPOATHOCTD TIOTAIaHus BemauHbl X Ha yuacTok oT 0 mo 7 . Beraucimuts M[X].
2

Joxkasats Gopmyiny [lyaccona.
[I10THOCTH pacipenencHus HeNpepbIBHOM ciay4aiiHoi BenndyuHbl. CBoMcTBa (C JOK-BOM).

KoHTponbHas pabora 2

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

ITocTpoUTh THCTOTPAMMY, MOJIMIOH;

Haiitu ToYeuHbIe OIEHKU MATEMATHYECKOTO OXKHIAHUS, TUCTIEPCUH, CPEIHEKBAIPATHIHOTO OTKIIOHEHHSI, ACHMMETPUH U
JKCIECCa;

Ipu yposre 3HaunmocTy 0. = 0.05 MpoBEpPUTE FMIIOTE3Y O PACTIPEIEIEHNH JaHHON BHIOOPKH 10 HOPMAJILHOMY 3aKOHY;
Haiitu nHTEpBaIbHBIE OLIEHKH MaTEMaTH4YECKOT0 OXKUAaHHs, IUCTIEPCUH ¢ HaiexHocTho B = 0.9.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

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

KOHKypHpyromei Hy: my # my.

U3,

Tlpumep BapmaHTa MHINBUAYAIbHBIX 3aaHuii 1.

1. 13 100 uznenuii, cpequ KOTOPHIX HMeeTcst 4 HeCTaHAAapPTHBIX, BRIOPaHKI CITyJaifHBIM 00pa3oM 6 m3aemwii 11l IPOBEPKH X
kavecTBa. ONpeAeInTh BEPOSITHOCTh TOTO, YTO CPEAU BHIOPaHHBIX 6 M3aeInii OKaxKyTcsl poBHO 1 HecTaHAapTHOE H3eIue,
UCTIONB3Ysl KIIACCHYECKOE OIpezeeHre BeposaTHOCTH, Gpopmyny bepuymnu, dopmyny [Tyaccona u JokaneHy0 Teopemy
Jlanunaca

2. Cucrema S COCTOMT U3 TPEX HE3aBHCUMBIX MOJCUCTEM S, , Syu S;. HercnpaBHOCTD XOTs ObI OJJHOM MOJACUCTEMBI BEJICT K
HEHMCIPABHOCTHU BCell cUCTEMBI (TIOACUCTEMBI COSAMHEHBI TIOCIIeIoBaTeNbHO). [ToncuctemMa Sy cOCTOST U3 IBYX
HE3aBUCUMBIX JAyonupyromux 6;okoB by (K = 1,2) (cxema mapamiensHOro moCOeAMHEH s OIOKOB B IIOJCUCTEMaX).

b,

b,

HaiiT HaIe;)KHOCTh CHCTEMBI — BEPOSTHOCTD TOTO, YTO CHCTEMA OYJIeT UCIIPAaBHA B TEIEHUH HEKOTOPOTO BPEMEHH, €CITH
n3BecTHHI HajexxkHocTu 610koB P(a) = 0.95, P(by) = 0.9, P(¢) = 0.99.

3. Jlana cucrema W3 JIBYX OJIOKOB @ W D, COETMHEHHBIX MAapaUIEIbHO B CMBICIIE HaAeKHOCTH. Kakplid U3 IByX OJIOKOB
MOXeT paboTaTh HE3aBUCHMO OT JPYroro B TpPeX pasHbIX pexuMax. BepositTHocTh HactymieHus neporo pexxuma 0.1,
BToporo 0.3 . Hagexuocts pabotsl nepBoro 6ioka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctenHo 0.9; 0.8; 085 .
HanexHocTts paboThl BTOporo 6yoka B 1 — M, 2 — M, 3 — M pexxumax pasHa coorBerctBenno 0.9; 0.95; 0.8 . Haiitu
HAJIe)KHOCTh CHCTEMbI, €CJIHU OJIOKH HE3aBUCUMBI.

4. Tlepenaercst 5 coobuieHnit mo kaHany cBszu. Kaxmoe coobuienune ¢ BeposaTHOCThIO P = 0.3 HE3aBUCUMO OT APYTrUx
uckaxkaercst. Ciyuaiinasi BennarHa X — 9HUCII0 HE HCKAKEHHBIX cO00IeHui. [I0CTpOUTh ee 3aKOHBI pactpe/IeeHus], uX
rpaduKu, HAalTH ee YUCTIOBBIe XapaKTepUCTHKH. HalTH BEpOATHOCTH TOTO, YTO OyJeT NCKaKEHO HE MEHEe JIBYX
COOOIIEHNIA.

5. 3ajana wioTHOCTH pacnpenenenus f(x) ciydyaitHoi BeamyuHb! X2

Asin®x, xe(0,7)
0, x & (0,7)

Tpebyercst HaliTH KO3Q(UIHEHT 4, TOCTPOUTH Tpaduk ruIoTHOCTH pactupeaencuus f(x), Haiitn QyHkIMIO pactpeneneHus

f(x) =




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

F(x) " MOCTPOUTH €€ Fpa(l)I/IK, HaWTH BEPOATHOCTDL MOMagaHUs BCINYUHBI X Ha y4aCTOK OT 0 a0 . Haiitu umncnoBbie

z
4

XapaKTEPUCTHKU CIIy4ailHOM BETUYUHBI X.

ITpumep BapuaHTa MHIAWMBUIYAIBHBIX 3aJaHUl 2.

1. Tlo Beibopke o6pema N = 100 mocTpoeH psx pacipeneneHus

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 @QYHKyulo pacnpedenenus. Haiimu moueunvie oyenku
MAMEMAMUYECKO20 0HCUOAHUS, OUCNEPCUU, CPEOHEKBAOPAMUUHO20 OMKIOHEHUS, ACUMMEMPUU U IKCYeCCd.

2. Hauimu Oogepumenvhblil UHMEPBAL HEU3BECHO20 MAMEMAMULECKO20 OHCUOAHUS HOPMATLHOU CIYYAUHOU Beauyunbl X,

3Has dosepumenvuyro seposmuocms B = 0.99 , o6wvem gvibopru N = 20, sv1b6opounyro cpeonoro x =200, ecau 1) o = 10,
2) s =10..

3. Tlo pe3yabraTaM 3KCIEPUMEHTA TOJTydeHa Tabjnia HabII0IeHNI CUCTEMBI CiTydaiHbiX BennunH (X, Y):

X
Y 1 L2 3 L4 5 .6

K] 00l | 003 | 002 : 00L | 00 : 00

2 | (_)_()_2__"J""d._dé""ih""d._dé _________ b_i_s_"_?__"(_)_(_)_3""':""6_6""
3| 00 7o T oo T 6:()8""?""61_3 _________ 0.02
4| 00 : 00 : 002 : (_J:(_)_G""é _____ 007 & 0.08
5 | 00 00 @ 00 | 001 : 003 : 005

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

4. Tlo nByM OOJNbBIIMM HE3aBHCHUMBIM BBHIOOpKaM 00beMOB Ny =42 u Ny = 58 HOpManbHBIX pacrpelelieHni HalJeHbI
BBIOOPOYHBIE 3HAYEHUAMM MaTeMaTHueckux oxunanuid X = 120 u y = 130. Nucnepcuu ussectunl D, =24 u Dy =20.

[Tpu yposHe 3Haunmoctu o = 0.05 mposepuTh HyneByro rumotesy Ho: My = My npu koHKypupyrowei 1) Hy: my # my,




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2) Hyi: my <my.

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

X 1o HOpMaJIbHOMY 3aKOHY, €CIM 3aJaHO N nomnaaaHui

BBIOOPOUYHBIX 3HAUCHHMH cCly4yailHON BeianuMHbl X B

noauHTepBai £ = (ax, by ):

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

DK3aMeH

w

R©O©©~NOGM

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

0.

HepequL 9K3aMCHAllMOHHBIX BOIIPOCOB
Uro B Teopum BeposTHOCTEW MOHMMaOT moj coObiTeM? Kakoe coObiTHe Ha3biBarOT AocToBepHbIM? Kakoe —
HEBO3MOHBIM ?
Kakue onepanuu onpeneneHsl Haja coObITusiMU? KakoBbl CBOICTBA ATHX omneparyii?
CoopmynupyiTe CTaTUCTUYECKOE, KIACCHYECKOe, TeOMETPHYECKOE OIpeNelieHHs] BEPOSITHOCTH. B Kakux ciydasx
UCTIOJIB3YIOTCSI 3TH ONPE/ICIICHHS ?
CoopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPUH BEPOSITHOCTEH.
YkaxkuTe OCHOBHBIE CBOMCTBA BEPOSTHOCTH.
UYro Takoe yciaoBHas BepoATHOCTH? Kak ompezemnsieTcst 3aBUCHMOCTD U HE3aBHCUMOCTb COOBITHIA?
Uemy paBHBI BEPOSITHOCTH CYMMBI 1 IIPOU3BEICHNS COOBITHIA?
B kakux ciaydasx A pacdera BEpOSITHOCTEH puMeHsAeTcs (GOopMyIIbI TOJTHOH BeposiTHOCTH 1 baiteca?
Uro Takoe cxeMa ucibsiTaHmid beprymmm?
B kakux ciaydasix Iisl pacyeTa BEpOsSTHOCTEH mpuMeHstoTcs hopmyibl bepaymiu. Myaspa-Jlaraca, [Tyaccona?
Yro Takoe ciyyaiiHas BennunHa? UTO HAa3bIBAIOT 3aKOHOM PACIIPEEIICHUS CIy4ailHOM BETMUUHBI?
Kakasi cnyuaifHas BenuunMHa Ha3bIBaeTCsl AMCKPETHOM cilydallHOW BennumHOM? UTo Takoe psl pacupenelieHus
JUCKPETHOMN CIIyYaiiHOW BEJIMYMHBI?
HaiiTe ompeneneHue (QYHKIUH paCHpeAeCHUs CIy4ailHOW BeaudyHHBI. KakoBBI OCHOBHBIC CBOMCTBAa (DyHKIHH
pacrpeneneHus CiyJYaiiHOW BETMIHHbI?
Kakas ciydaiiHas BenWYMHA Ha3bIBACTCSA HEMPEPHIBHOW CIydaHOW BenmymHOW? YTO Takoe IUIOTHOCTh
pacIipeienieHus HellpepbIBHOM CITydaiiHOM BETMYNHBI?
KakoBbl OCHOBHBIE CBOMCTBA INIOTHOCTH M (DYHKIIMH pacTpee]ICHUs] HEMPEPBIBHOM CITydaifHON BETMYHMHBI.
Kakne gnciioBble XapakTepUCTUKH CITydaiiHOW BenMurHbI Bbl 3HaeTe? YTo XapakTepHu3yIOT 3TH XapaKTEPUCTHKN?
Kak ompenensercss MaTeMaTH4ecKOe€ OKUAAHUE CIIyd4allHOM BEIHYUHBI, KAaKOBbl CBOMCTBA MaTEMAaTHYECKOIO
OXKUJAHHA?
Kak onpezenseTcs aucnepcust ciaydaitHoi BenuuuHbl? KakoBbI CBOWCTBA IUCTIEPCUI?
Kak onpesienstores 1 4To XapakTepu3yrT KodGPHUIMEHT aCHMMETPHU M DKCLIECC PaCIIpeesIeH s ?
Kak onpeensitorcst KBaHTWIM U KPUTHYECKHUE TOYKHU PaCIPeICICHHs?
Kakoe pacmpenenenne Ha3biBaeTCss OWHOMHANbHBIM?  YKa)XUT€ OCHOBHBIE YHCJIOBBIE XapaKTEPUCTHKU
OMHOMMAIBHOTO PacIpe/IeIICHUs.
Kakoe pacnpenenenue HasbiBaercst pacnpenenenneM Ilyaccona? KakoBbl OCHOBHBIE UYHCIIOBBIE XapaKTEPUCTHUKHU
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pacmipenenenus Ilyaccona?

Yro Takoe npocTeiimnii moTok coobIThii? KakoMy pacnpenesieHnIo Mo {4uHIETCs IPOCTEHITNI TOTOK COOBITHI?
Kakoe pacnpesneneHue Ha3bIBAlOT paBHOMEPHBIM pacmpeneneHneM? UYemy paHbl IUIOTHOCTH M (pyHKUIUS
pacripeaeneHus, OCHOBHbIE YNCIIOBBIE XapaKTEPUCTHKH PABHOMEPHOTO pacIpeesieHns ?

Kakoe pacmpeneneHne Ha3bIBalOT HOPMaJbHBIM paclipejeneHueM. KakoBa MJIOTHOCTP M OCHOBHBIC YHCIIOBBIE
XapaKTEepPUCTUKU HOPMAJIBHOTO 3aKOHA?

UYro Takoe cTaHIapTHAs HOpMaibHas BenndnHa? KakoBa CBsI3p MEXAy QYHKIHSMHU pacHpeAeieHus IPOU3BOIbHON
HOpMaIbHOW BENMYMHBI ¥ CTaHJAPTHOH HOpManbHOW BenmnmumHBI? Kak cBsf3aHa QYHKIOUS pacrpeneneHus
CTaHIAPTHOH BeMUUMHBI ¢ pyHKIMel Jlammaca?

Kax onpenensercss BEpOATHOCTh OTKJIOHEHHS HOPMAJIbHOW CIy4allHOW BEIUYMHBI OT MAaTEMATHUYECKOIO OXKHUIaHUS
Ha 33J]aHHYIO BEIMYNHY? B 4eM COCTOUT MPaBHUIIO «TPEX CUTM»?

Uro Ha3bIBAIOT CHCTEMOIl cnydaifHeIX BennuuH (ciaydaidHeiM BekTopoM)? Kak onpenensercs  ¢yHKIms
pacripeienieH st CUCTEMBI CITy4JaiHbIX BEJIMUMH, KAKOBBI €€ CBOMCTBA (/151 IBYXMEPHOTO CIy4aifHOro BEeKTOpa)?
Kakune ciydaiiHple BEKTOpHI OTHOCAT K BEKTOpaM IHMCKpeTHoro tuma? Yrto Takoe TaOiuia COBMECTHOIO
pacripeeneHus CUCTEMBbI, HIMEIOIIEH AUCKPETHOE pacipeesieHue?

Kakune cimydaiiHple BEKTOpPBI OTHOCST K BEKTOpaM HeNpepblBHOrO Tuma? YTo Takoe IUIOTHOCTH COBMECTHOTO
pacripeienieHls CHCTEMBbl, MMEIoLIel HempepblBHOE pactpeeneHne? KakoBbl OCHOBHBIE CBOMCTBA IUIOTHOCTH
COBMECTHOTO paclpeiesieHHs?

Kaxk onpenenseTcs He3aBUCUMOCTD CITyJalHBIX BEJIMYUH? UTO TaKOe YCIIOBHBIN 3aKOH PACHIPEACICHHS ?

Uemy paBHBI MaTEMaTHIECKOE OXKUAAHUE U JUCIEPCHS CYMMBI U TPOM3BENCHUS CITyYaHBIX BEIUIHH ?

Uro xapakTepu3yoT KoBapHanus 1 KO3(GGHUIHECHT KOPPEISIIUY CITyJaifHBIX BEINYNH? YKa)KUTE OCHOBHBIE CBOHCTBA
KOX(pHUIHEHTA KOPPEIAIHH.

Kak oueHUTh BEpOSATHOCTH OTKIOHEHMs CIIydalHOH BEIMYUHBI OT MAaTEMAaTHYECKOTO OXKHUAAHHUS C IOMOIIBIO
HepaBeHcTBa YeOblieBa?

Chopmynupyiite 3akoH Oonpimx uncen Yeorimesa, Teopemy bepHysm.

CoopmynupyiiTe HIEHTpabHYIO MpeeabHy o Teopemy (LITIT).

Uto B MaTeMaTHYeCKOW CTATHCTHUKE MOHUMAIOT TOJI TeHEePaJbHON COBOKYMHOCThIO? BBIOOpKOI M3 TeHepalbHOM
COBOKYITHOCTH?

Kak cTpoutcs crarucruueckuii psa? B kakux ciyyasx OpUMEHSETCs CrpyNITUPOBaHHbIN cTaTucTndeckuii psn? Kak
OIIpeAeNseTcs AJIMHA HHTEPBaja TPYIIUPOBAHUS ?

UTo OLIeHMBAET CTATUCTHYECKUH PsIJl OTHOCUTENbHBIX YacToT? [lmoTHOCTEH YyacToT?

Uro HCHONB3YIOT B KadecTBE TpaMuecKoil WILTIOCTPAIMM CTATHCTHYECKHX psAAoB? OEHKOM KaKMX KPHBBIX
SIBJISIFOTCSI TTOJIMTOH YacTOT M TUCTOrpamma’?

Kakune BeNMUMHBI UCIIOIB3YIOT B KAYECTBE YUCIOBBIX XapaKTEPHCTHK BIOOPKH? KakoBbI OCHOBHBIE CBOWCTBA 3THX
XapaKTepUCTUK?

Kak omnpenersiercst aMmmuprudeckas QyHKIHS pacupeecHust? YKaXUTe OCHOBHBIC CBOMCTBA 3TON (DYHKITUH.

Yro Ttakoe oreHka mapamerpa? Kakas oreHka HasbiBacTcs HecMmerneHHoW? Kakasi — cocrositenpHO#? Kakas
3¢ G eKTHBHO#?

UYro Takoe JOBEPUTENbHBIN HHTEPBAT U BepOsITHOCTH? KakoBbI OCHOBHBIE MPUHIHMIIBI TocTpoeHust J{1?

Kak cTpourcs JOBEpUTENBHBIM MHTEpBaJ JJIi  MaTEMaTHYECKOIO OKUAAHMS HOPMAJIbHOM TIeHepalbHOU




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

COBOKYITHOCTH IPY M3BECTHOM U HEM3BECTHOM O ?

46. Kaxk cTpoutcsi JOBEPHUTENBHBIA WHTEPBAN I TUCTIEPCHN HOPMAIILHON TeHEPaIbHON COBOKYITHOCTH IIPH U3BECTHOM
1 HEU3BeCTHOM a ?

47. Yro Takoe CTaTHCTUYECKAs TUIIOTE3a M CTATUCTUYECKUH KpUTEPUIi?

48. Kakune ommOKM Ha3bIBAIOT OIIMOKAaMHU IIEPBOIO U BTOPOTO PoJia NP MPUMEHEHHH CTaTHCTHUECKUX KpuTepueB? Kak
OIIPEAENIAETCS MOIIHOCTh U COCTOSATEIBHOCTh KpUTEPHS?

o 2
49. Omnunure KPUTCPUU Corjiacus Z HI/IpCOHa JUTA TIPOBEPKU TUITOTE3bI O 3aKOHE PACIIPCACIICHUA.

50. OnummTe KPUTEPUH AT IPOBEPKH TMIIOTE3 O 3HAYEHHH MATEMAaTHYECKOTO OXKHUIAHUSI HOPMAIbHON COBOKYITHOCTH.
51. OnummTe KPUTEPUH AT IPOBEPKH THIIOTE3 O 3HAYEHUH AUCTIEPCUH HOPMAJIbHOI COBOKYITHOCTH.

52. Kakue ncrionb3yroT KpUTEPUH VIS IPOBEPKHU THIIOTE3BI O PABCHCTBE AUCTIIEPCUI IBYX HOPMAIbHBIX BEJININH?

53. Kakue ncronb3yioT KpUTEPUH IS IPOBEPKHU THITOTE3BI O PABCHCTBE ABYX CPEIHUX HOPMAIBHBIX BEJIMUUH?

5. Mertoanueckne yKazanus o npoieaype oueHuBaHus

OueHoYHbIe MeponpusaTHus

Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0MMbIe METOTHYECKHE YKazaHus

1.

KonTponbnas pabota

B cemecTpe cTyneHTHl BBIMOJHSIOT 2 KOHTPOJNBHBIX pPabOTHI, COACp)KAaHHE KOTOPHIX OXBATBIBACT BCE pPa3elbl
mucuumuinHbl.  Kakmomy cTymeHTy Bblmaercs cBoW BapuaHT. KoHTponbHbBIE pPaOOTBI MPOBOISTCA B Yachl
MPAaKTUYECKUX 3aHATHH. 332 KaKIYI0 KOHTPOJbHYIO PabOTy MaKCHMAJIbHBIA Oajll ompenensieTcs B COOTBETCTBHE C
PEUTHHT-TIJIAHOM JAUCLUIUINHBL.

Kpurepumn oueHku 3a1aHusi:

e banibl 32 KOHTPOJIBHYIO pabOTy MOTYYarOTCsl yMHOXKEHHEM MAaKCUMAJIBHOTO Oajlia, IpeyCMOTPEHHOT0 32
Hee B COOTBETCTBHE C PEUTHHT- TUITAHOM, Ha JI0JII0 BEPHO BBIMOJIHEHHBIX 331aHUH.

N3

B cemectpe cTyaeHThl BeinoaHs0T 2 MJ13 mo BceM paszeniam mporpaMMbl TUCIUILTAHBL Y KaXKI0TrO CTYICHTa B
rpyme cBoi Bapuant M/I3, Homep BapuaHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYIE€HTA B CIIUCOYHOM COCTAaBE
CPYIIIIBL.

W13 BeIIatOTCS KOXKIOMY CTYACHTY TEPCOHAIBHO.

Pemenwne kaxxnoro 3aganus JOHKHO OBITH TOJIPOOHBIM, C BKIIFOUSCHHEM MTPOMEXKYTOUHBIX PACUETOB, PACCYKICHHUIA,
MOSICHEHUIA, C YKa3aHUEM UCIIOJIb30BAaHHBIX METOI0B U (popMyJ1. 3a/IaHUE BHICBUIACTCS OTACIBHBIM (pailiioM,
ykasbiBaetcss OO, rpynna.

Kpurepun onennBanus
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Odopmienue 3ananus 25% Oamion
Copneprxanne 75% 6anmoB

W13 cunraeTcs 3a4TeHHBIM, eIl HaOpaHo Ooree 55% oT MakcHManbHOTO Oaiia 3a 3aJaHne

DK3aMeH DKk3aMeH OCYIIECTBIISIETCS B COOTBETCTBUM C [10710K€HMEM O TPOBEICHUH TEKYLIETO KOHTPOJIS U
npoMexxyTouHou arrectauuu TIIY Ha sk3ameHe cTyeHTY BBIIAIOTCS OWIICTHI, BKIIIOYAIOIINE TEOPESTUICCKHE
BOIIPOCHI U NpaKTH4eckue 3ananus. Ilpenonasarens, mposepuB paboTy, B X01€ YCTHOM Oecenbl CO CTYIEHTOM MOXKET
3aJaBaTh BOIIPOCHI 0 CaMOMY OHJIETY, a TaKXKe JIOTOJHUTENLHBIE BOMIPOCHI 110 TEOPUHU U MpaKTHUKe. B uTore cryneHT
HaOHMpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuManbHO 20 OamroB. OneHka 3a JUCIUIUIAHY (HOPMHUPYETCS KaK UTOTOBas
3a pabOTy B CEMECTPE U K3aMEH B COOTBETCTBHUE C MIPUHSATOM IIKAIOHN OICHUBAHMS.

CTyIeHThl, He CAABLIME 3K3aMEH B CECCHOHHBIHM MEPUO, MOTYT MEPECAATh €Tr0 B IEPHOAbI TUKBUIALIMN
3a/I0JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOIIEH ITPOLIEypOH.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yTBepkIeHUM U BBEACHUU B JICHCTBHE
«CucreMbl OLICHUBAHUS PE3YJIbTATOB O6y‘leHI/I5{ B TOMCKOM NOJUTEXHHUYECKOM YHUBCPCUTECTC» U N959/0)I
OO0 yTBep>KIeHUU U BBEJICHUU B AelicTBUE HOBOU penakuuu «llonoxeHus o npoBeAeHUH TEKYILErO
KOHTPOJISL U TPOMEKYTOUHOM aTTectanuu B TIIY» sk3ameH 1o (u3nke NpoBOIUTCS B yCTHOU dopMme.
CTYI[GHTy BbIIACTCA 3K3aMeHaHI/IOHHBII\/JI 6I/IJ'I€T, CO)ICp)KaHII/Iﬁ TCOPECTUUCCKHUE BOIIPOCHI, KAYCCTBCHHBIC 1
KOJIMYeCTBEHHBIC 3aaun. Kaxaplil Bompoc OuiieTa oleHnBaThes 6amioM (Bcero mo omnety 20 6amos).
DK3aMeH MPOXOIUT B yCTHOU (popme.

CornacHo IIKajbI OLICHUBAHUA PE3YJIbTATOB

18-20 6amioB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIAJCHUE OIBITOM IIPAKTUUECKOU AESTEIbHOCTH,
HEO0OXOIMMBIE Pe3yIbTaThl 00y4ueHus1 cHOPMHUPOBAHBI;

14-17 6annoB (X0pOIIO) - ZOCTATOYHO MOJTHOE IIOHIMaHHe [IPeMETa, XOPOIIHe 3HAHHUS, YMEHHS U OIBIT IIPAaKTHIECKOM
JesITeNBHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00yUeHHs C(OPMUPOBAHEL;

11-13 6annoB (YIOBJIETBOPUTEIHHO) - TIpHeMIEMOE TIOHMMAHKE MIPEJIMETA, YI0BIETBOPHTEIbHbIE 3HAHUS, yMEHHUS H
OIIBIT IIPAKTHYECKON NeATeIbHOCTH, HEOOXOAUMBIE Pe3yJIbTaThl 00y4eHHs CHOPMHUPOBAHBI;

0-10 6anoB (HEYTOBIETBOPUTEIBHO) - Pe3yIbTaThl 00Y4EHHs HE COOTBETCTBYIOT MUHUMAIBHO IOCTATOUHBIM
TpeOOBaHUSIM.

Pe3y.]'IBTaTBI HpOMe)I(YTOqHOﬁ aTTecralnn O(i)OpMHHIOTC?I B€AOMOCTBIO 1 BHOCATCS B 3a4YC€THYIO KHMXKY

oOyuaromerocs.




