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1. Poanb nucuummmebl «Matematuka 4.1» B popMupoBaHUM KOMIETeHIMI BHINMYCKHUKA

JJleMeHT Cemectp Cocrapisiionue pe3yJbTATOB 0CBOCHMS (JeCKPUNITOPHI KOMIIETEHIINH)
o0pa3zoBaTeJbHOI Kox
MPOrpaMMBbl KOMIICTeHIIUH Haunwerosanue
porp KOMITeTeHIHH Ko HaunmenoBanue
(IMcOMIUIMHA, 2
npakrTuka, [HA)
BiiageeT onbITOM NPpUMEHEHUS 3aKOHOB €CTECTBEHHBIX HAYK U
Crioco0eH OCyIIEeCTBISATh -
N YK(Y)-1.B1 MaTeMaTUYEeCKUX METOIOB U MOJIeNIeH /ISl pelIeHus 3a/1a4
MOUCK, KpUTUUECKUI
TEOPETHUECKOr0 U MPHUKJIAJHOTO XapaKTepa
aHaJIu3 U CUHTE3
VK(V)-1 MH(OpPMALHH, IPUMEHSTH VK(Y)-1.V1 YMeer pelath 3a1a4yd TEOPETUUECKOr0 U MPUKIATHOIO
CHCTEMHBIN MOAXO. ISt Xapaktepa
CLICHUS TIOCTABJICHHBIX
Martemartuka 4.1 4 p VK(Y)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MATEMaTHIECKUE METOIbI
3aja4 TEOPETUYECKOTO XapaKTepa
Bnaneer anmaparoM MaTeMaTHUE€CKOM CTATUCTUKU IS
CrHoco6HOCTE U OTIK(Y)-1.B4 MIPOBEICHUS TEOPETUUECKOTO UCCIICIOBAHUS U MOJICTTUPOBAHUS
FOTOBHOCTD MCIIOIB30BATE (PM3UYECKUX U XUMUIECKIX MPOIIECCOB U SABIICHUH, a TAKXKeE,
OCHOBHBIC 3aKOHEL JUTSI pelIeHust IpOoPeCCHOHANILHBIX 3a/1a4.
OIK(Y)-1 CCTECTBCHHOHAYTHBIX YMeeT UCIONIb30BaTh BEPOSATHOCTHBIC U CTATUCTHUCCKHE
JUCLIMITINH B OIIK(Y)-1.Y4
. METO/IBI 1J1s1 00PabOTKH JTaHHBIX
npodeccuoHaIbHON
ACATCIIBHOCTH OIIK(Y)-1.34 3HAeT OCHOBHBIE OIPEAEICHUs, IOHATHUS U METOAbI TEOPUU
) BEPOSITHOCTH U MATEMATUYECKON CTaTUCTUKU
2. Iloxka3zaTesu U MeTOJbl OLIEHMBAHUS
IlanupyemMble pe3yJbTaThl 00yUeHHs MO0 TUCHUILJIMHE Kon HaumeHoBaHue pa3aena MeToabl OLleHUBAHUS
Koa HaunmeHoBaHue KOHTPOJIMPYyeMOii JUCHUNINHBI (o11eHOYHBbIE
KOMIIeTEHIIN U MepPOnpUusATHS)
(1M ee yacTn)
PI1 Bnaneer 0CHOBHBIMU MOHITUSMU U METOJJAMU TEOPUU VK(Y)-1 Crnyuaitabie coObiTHs. CityuaiiHbie KonTponbsHas padora
BEpPOSITHOCTEM U MATEMaTUYECKOM CTATUCTUKHI OHIE 32- 1 BEJIMYUHBI U UX CUCTEMBI. 3aKOH nas.
&) OOJBIITNX YUCEI, TTPEACTHLHBIC TCOPEMBL.
Br100podHBIi METOT U OTICHIBAHUE
napamMeTpoB. DJIEMEHTHI




KOPPEIAIMOHHO - PErPECCHOHHOTO
ananu3a. [IpoBepka cTaTHCTHUECKUX
THITOTE3

P12 | YmMeer uconb30BaTh BEPOSATHOCTHBIE U CTATUCTUUECKUE Cayuaitasie coObiTusi. CrydaliHble Konrtponbnas pabota
METOJTBI U1 00pabOTKM TaHHBIX, & UMEHHO: anreopy BEITMIMHBI U UX CHCTEMBI. 3aKOH n3.
BEPOSITHOCTEH CITy4alHbIX COOBITHH, 3aKOHBI VK(V)-1 OONBIINX YHCEN, IPEAETbHBIE TEOPEMBI.
pacnpezeneHus cay4yailHON BEIMYUHBI U UX CUCTEM, OIIK(Y)-1 Br16opouHblii METOA 1 OLICHUBaHHE
3aKOHBI OOJBIINX YHCEN U MPeebHBIE TEOPEMBIL, MapaMeTpoB. DIEMEHTHI
BbIOOPOYHBII METOA U OLICHUBaHHE IaPaMeTpPOB, KOPPEISILMOHHO - PErPECCUOHHOI0
perpeccuoHHbIE MOJIEIIH, IIPABUIa IOCTPOCHUS U IPOBEPKHU aHanu3a. [IpoBepka craTHCTHUECKUX
CTaTUCTHYCCKUX T'HIIOTE3 THUITIOTE3
P13 3HaAeT aKCHMOMAaTHUYECKOE ONpPEICICHUE BEPOSITHOCTH, Crnyuaitabie coObITHs. CirydaiitHbie KonTponbsnas padora
OCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEH, (HOPMYITBI BEJIMYUHBI U UX CUCTEMBI. 3aKOH nas.
MOJTHOM BCPOATHOCTU U Eal‘&eca, CXEMY IOCIICA0BATCIIbHBIX OOJIBIINX qucell, NpeacibHbIC TCOPCMBI.
ucneiTanuii beprymnm, popmyny beprysny, Br160opouHbIit METOA U OLICHUBaHHE
npubmkeHHbIe hopmynsl MyaBpa-Jlanmaca u [lyaccona, apamMeTpoB. DJIEMEHTHI
(YHKLUIO pacrpesiesieH sl CITy4aiiHOH BETMYUHBI U €€ KOPPESLUOHHO - PErPECCUOHHOTO
CBOIMCTBA. TNIOTHOCTH paclpe/iesieHHs U ee CBOMCTRa, aHanu3a. [IpoBepka craTUCTUYECKUX
YHCJIOBBIE XaPAKTEPUCTHKH CIIyYaHbIX BETMYMH U UX TUIIOTE3
CBOICTBA, OCHOBHBIE 3aKOHBI PAacIIpeeNICHNs CITyYaHbIX YK(¥Y)-1
OIIK(Y)-1

BEJIMYMH, 3aKOHBI pacpeieNieHus CITy4ailHbIX BEKTOPOB,
HepaBeHcTBa YeObIleBa, peiebHbIC TEOPEMBI
UeoObimesa, bepnymmm, JIsmynoBa, Myaspa-Jlariaca,
BBIOOPOYHBIN METO/I, SMIIUPUUECKHE 3aKOHBI
pacnpezeneHus, SMIUpUIecKie MOMEHTHI,
JOBEPUTEIIbHBIN MHTEPBAJ, HHTEPBAIbHBIE OLEHKH,
BBIOOPOYHBIH MapHBINA KOG GUIUEHT KOPPEISILNH, TapHast
perpeccusi, mpoBepKa rUIoTe3 O PaBEHCTBE AUCTIEPCHI U
CPEIHUX 3HAYEHUI HOPMAJIHO paclpeieeHHbBIX
COBOKYIIHOCTEH, KpuTepuil cornacus [Inpcona.

3. IlIkajga oneHuBaHus

ITopsimok opraHu3anuy OLEHUBAHUS PE3YJIbTATOB OOYyUEHHUS B YHHUBEPCUTETE PETJIAMEHTUPYETCS! OTAEIbHBIM JIOKAIBHBIM HOPMATHBHBIM AaKTOM —
«Cucrema OlleHMBaHMSI PE3yJIbTaTOB 00ydeHHsI B TOMCKOM MoNUTEXHHUYEeCKOM yHuBepcutere (Cuctema oneHUBaHUs)» (B AEHCTBYIOLIEH pegaKium).
Hcnonb3yercst OamibHO-PEUTHHIOBass CHCTEMa OLICHHWBAHUS pe3ynbTaToB oOyueHHs. VToroBas oneHka (TpaAMLMOHHAS M JIMTEpHas) MO BHUJIAM



yaeOHoi nestenbHOCTH (uM3ydenue aucummuinH, YUPC, HUPC, kypcoBoe NpOEKTUpPOBAHME, NPAKTHKH) ONPEIACISICTCS CyMMOH OaioB 1O
pe3ylibTaTaM TEeKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaluu (3k3aMeH) (UTOroBas peMTHHronas oneHka - MakcumyM 100 GamoB).

PacnpeﬂeneHHe OCHOBHBIX W AOIIOJIHUTCIBHBIX 0amioB 3a OIICHOYHBIC MCEPOIPHUATHUA TCEKYLIECIO KOHTPOJIA U HpOMe)I(YTOQHOﬁ arrecrauguu
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIINHBI.

PGKOMGHI[yeMaSI mKajia Jjsd OTACIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOIHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3aaHuA

CooTBeTCTBHE

TPaJULHOHHO OLlEHKe

Onpeueneﬂue OLCHKH

0 0 «OT1iIn4HO» TIMYHOE IOHHMMAaHUE NPEIMETA, BCECTOPOHHHUE 3HAHUS, OTIMYHbIE YMEHHS U BIIQJCHUE ONBITOM IPAKTUYECKON AEATENBHOCTH,

90%+100% O O
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJILHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJTHOE TIOHNMAHHUE MPEIMETa, XOPOIIHE 3HAHUS, YMEHHS U OIIBIT IPAKTHUECKOH NEeATENIbHOCTH, HEOOXOANMBIC PE3YIIbTATHI
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMUECTBOM OaIlIOB

55% - 69% «Y OBJL» [TpuemneMoe NoHUMaHUE MIPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHKS, YMEHUS U ONBIT MPAKTHYECKOH AEATEIBHOCTH, HEOOXOIUMBIE PE3yIbTaThI

06yqu1/m C(bOpMI/IpOBaHLI, Ka4Y€CTBO HECKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbBHBIM KOJIMYCCTBOM OaoB

0% - 54%

«Heynosiu.»

PeSyHLTaTI)I 06yqu1/151 HC COOTBCTCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tp€6OBaHI/IHM

[IIxana s OLIECHOYHBIX MEPONPUATHI dK3aMEHA

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
3aJlaHuil JK3aMeHa a1 Tpannunonﬂoﬁ OLICHKEe Onpeue.ﬂelme omenKH

90%+100% 18 +20 «OTIUIHO» OT/IM4YHOE TOHMMaHKE NpeMeTa, BCEeCTOPOHHNE 3HAHMSA, OTIIMYHbIE YMEHUS U BIIaJIEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEOoOXOAMMbIE PE3yJIbTaThl 00yUeHH sl CQOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAKCHMAJIbHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJIHOE TOHUMAHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKO# e TeIbHOCTH, HEOOX0IUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM 0ajlIOB

55% - 69% 11+13 «Y IOBIL» [MpuemieMoe MOHUMaHUE PEIMETa, YIOBJICTBOPHUTEIbHbIC 3HAHNS, YMEHHUS U OIBIT MPAKTUYECKOH ACSATENILHOCTH, HEOOXOJUMBIE
pe3ynbTaThl 00y4eHus ChOPMUPOBAHBL, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJBHBIM KOJMYECTBOM 0aJlIoB

0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00y4eHUs He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OueHo4HbIE MEPONPHSITHS

"p"Meplﬂ THIIOBBIX KOHTPOJbHBIX 33[[3]-"/"7[

1. | KonTposbHas pabora

KoHTponbHasa pabora 1

1. U3 50 xonmencatopoB 3a BpeMsi T U3 CTPOS BBIXOIAT 5 KOHAEHCATOPOB. [IJisT KOHTPOJISI BRIOMPAOT 8 KOHIECHCATOPOB.
HaiiT BepOSATHOCTH TOTO, YTO Cpeau HUX 3a BpeMsi T U3 CTPOS BBIMJAET POBHO 1 KOHAEHCATOP, UCTIOIB3YS (HOPMYITY
Ilyaccona u nokanbHyt0 TeopemMy Jlamnaca.

2. TlpubGop cocToWT W3 ABYX y31I0B amb, COCTMHEHHBIX MOCIIEMOBATENFHO B CMBICIIC HAISKHOCTH, M CTabWam3aTopa




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

HampspkeHus: S, paboTaroIero B IByX pexumax. IIpu pabore cTabunmsatopa B MEPBOM pexuMe ¢ BeposTHOCThIO 0.7
HaJIEeKHOCTD y3710B 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:)KHOCTh IPHOOPA, €CIH Y3IIbl HE3ABUCHMBI.

Axsinx, xe(0,7)
0, x ¢ (0,7)

TpeOyercs Haiitu A, moctpoutsh rpadux f(x),Haiitu dyukumioo pacnpenenenus F(x) u moctpouth ee rpaduk, HaWTH

3. 3apnana mwioTHOCTH pacnpenenenus f(x) ciayuaitnoit Benmnuunsr X:f(x) =

BEPOSATHOCTD TONaaaHus Benuurnel X Ha yuactok oT 0 10 7 . BerancauteM[X].
2
4. Jloxa3atp popmymy Ilyaccona.
5. TInmoTHOCTH pacmpeneneHus HeMPEepPhIBHON CITy4yaiftHO# BearmduHbl. CBOHCTBA (C JOK-BOM).

KoHTponbHasa pabora 2

|)I[aH psz pacTpeneneHus .

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

1. TlocTpouTh THCTOTPAMMY, MTOIUTOH;

2. Haiitu ToYeUHbBIC OLIEHKH MaTEeMaTHIECKOTO OXKUIAHNS, AUCTICPCHHU, CPEIHCKBAPATHIHOTO OTKJIOHCHHS, ACHMMETPHHU U
IKCIIeCCa;

3. Tlpu yposHe 3HaunmoctH o = 0.05mpoBepUTH THITOTE3Y O PACTIPEICICHHH JAHHON BEIOOPKH [0 HOPMAILHOMY 3aKOHY;

4. Haiitu uHTEpBaJbHBIE OLICHKN MaTEMaTHYE€CKOT0 OXKUAAHHS, UCTIEPCUH ¢ HajiexHocTho B = 0.9.

I1) [To aByM HE3aBHCHMBIM BRIGOpKaM 00beMOBNy = 11 1 Ny = 10 HopManbHBIX pacnpenenenuii Haiinenst X = 30.u Y =

2 2
28.u S, =08 Sy = 0.6 . IIpu ypoBue 3HaunMocti o = 0.05mpoBeputs HyneBylo rumoredy Hp: My = my mpu

KOHKypHpyromei Hy: my=my.

UI3.

ITpuMep BapuaHTa MHAMBUAYAIbHBIX 3aJaHUMN 1.

1. 13 100 u3penuii, cpein KOTOPBIX UMeeTcs 4 HeCTaHIAPTHBIX, BEIOPaHbI CIIy4ailHbIM 00pa3oM 6 M3esuii AJ1sl IPOBEPKU MX
kadecTBa. OTNpenesuTh BEPOSITHOCT TOTO, YTO CPEIH BHIOPAHHBIX 6 M3AENnil OKaXyTCs POBHO 1HecTaHAapTHOSH3IeHe,
UCIIONB3YAKIaCCHUECKOe ONpEeAeNICHuEe BeposTHOCTH, (popMyiy beprymmn, dopmyny [lyaccoHa u JoKalbHYIO TeopeMy
Jlamnaca

2. CucremaS COCTOMT U3 TpeX HE3aBUCHMBIX mojcucteMS,, Sput Sc.HencnpaBHOCTB XOTsI OBI OIHOM MOJICHCTEMBI BEJIET K
HEHMCIPABHOCTH BCell CUCTEMBI (IIOACUCTEMbI COSANHEHBI TIOCIeIoBaTeNbHO). [ToicucremMa Sy cocTosT U3 IBYX
HE3aBUCUMBIX 1yOnupyromux 610koB by(k = 1,2)(cxema napasaieabHOro noacoeJHHeHUs OJIOKOB B OACHCTEMAX).

b

b,




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

HaiiT HaIe)KHOCTE CHCTEMBI — BEPOSTHOCTH TOTO, YTO CHCTEMA OYyJIeT UCIIPABHA B TEYEHUH HEKOTOPOTO BPEMEHH, €CIIA
u3BeCTHBI HajexHocTu 6okoB P(a) = 0.95, P(by) = 0.9, P(c) = 0.99.

3. Hana cucTtema U3 AByX OJIOKOB a@ub, COCMHEHHBIX MapayiebHO B CMbICIe HaeKHOCTU. Kakaplil 3 ABYX GIIOKOB MOXKET
paboTaTh HEe3aBUCHMO OT JPYroro B TpeX pa3HBIX pexuMax. BeposTHocTh HacTymiieHus rnepsoro pexuma 0.1, Broporo
0.3 . Hagexuocts paboTsl mepBoro Omoka B 1 — M, 2 — M, 3 — M pexxumax paBHa cootBercrBenHo 0.9; 0.8; 085 .
HapexnocTts pabotsl BTOporo 6moka B 1 — M, 2 — M, 3 — M pexnmax paBHa coorBerctBeHHo 0.9; 0.95; 0.8 . Haiitu
HaJIe)KHOCTh CHCTEMBI, €CIIH OJIOKH HE3aBUCUMBI,

4. Ilepenaercst Scooduienmii o kanay cBs3u. Kaxnoe coobuieHne ¢ BeposTHOCTHIO P= 0.3 HE3aBUCHMO OT APYTUX
uckaxaercst. CiyuaiiHasi BenuunHa X — 9HUCIIO HE UCKaKEHHBIX cO00IeHni. [IocTpouTh ee 3aKOHBI paclpeeeHus], X
rpadMky, HATH ee YUCIOBbIE XapaKTepUCTHKU. HaliTH BEpOsITHOCTH TOTO, YTO Oy/IET UCKaKEHO HE MEHEee JIBYX
coo0IeHu .

5. 3ajana wioTHOCTH pacnpenenenus f(x) cnydaiiHoi Beaunaune! X:

Asin®x, xe(0,r)

)
0, x ¢ (0, 7)

Tpebyercst HaliTH K03()GHUIMEHT 4, TOCTPOUTH rpaduK IIIOTHOCTH pacnpeneneHus f(x),HaliTH GyHKINIO pacnpeneneHus

f(x) =

F(x) u noctpouts ee rpaduk, HaiiTH BEPOATHOCTH TMONAHaHHs Benuuunasl X Ha yuactok ot 0 1o Z . Haiitu uncioBbie

4

XapaKTEePUCTUKH ClIy4aiiHOW BeIMUUHbI X.

IIpuMep BapmaHTa UHAMBUAYAILHBIX 33JaHUMN 2.

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

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

Ilocmpoumsv  2ucmozpammy, HOMUSOH U IMAUPUYECKVIO QYHKYyuio pacnpederenus. Hatimu moueunsvie oyenxu
MAMeMAMU4ecKo20 0HCUOAHUs, OUCNEPCUU, CPEOHEeKB8AOPAMUYHO20 OMKIOHEHUS, ACUMMEMPUN U IKCYecCd.

2. Haiimu 0osepumenvbHblil UHMEPBATL HEUIBECIMHO20 MAMEMAMUYECKO20 ONCUOAHUS HOPMATLHOU CIYYAUHOU Geaudunbvl X,
3Has dosepumenvryio geposmuocms B = 0.99 , obvem svibopru N = 20, svi6opounyio cpednioro X =200,ecau 1) o =10, 2)
s =10..

3. Tlo pe3yabpraTaM 3KCIEPHMEHTA MOJTydeHa Tabjnia HabIIOIEeHNI CHCTEMBI CitydaiHblX Benmund (X, Y):




OueHouHbIe MEPONPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

X
Y 1+ 2 ¢ 3 ¢ 4 1 5 1 6

1 001 | 003 | 002 | 001 | 00 | 00

2| 002 | 008 | 006 | 013 | 003 | 00
3| 00 00 iToos U008 043 002
ERE 007V TTo0 T o T 006 007 T T o0s
5 | 00 o0 i 00 001 | 003 | 005

Oyenums dannyio mampuyy pacnpedenenus (X, Y) na pezpeccuio 6udosf(x) = fy+ Boxuf(x) = i+ Box + Bax2.
4. Tlo aBym OONBIINM HE3aBHCHMBIM BBIOOPKaM 00BEeMOBNy =42 m Ny = 58 HOpManmbHBIX pacmpenelicHUNA HaiIeHBI

BbIOOPOYHBIC 3HAYEHUAMH MaTeMaTHuecKux okunannii X =120 u y = 130. Nucnepcun ussecthbl D, =24 Dy =20.

IMpu yposHe 3naunmoctu o = 0.05mpoBeputs HyneByto rumote3y Ho: My = My mpu koHKypupyomei 1) Hy: myzmy, 2)
Hi: my<my.

5. To xpureputo [Tupcona npu yposHe 3HaunmocTy o = 0.01 npoBepuTh rumnoTe3y o pacrnpeae’ieH!: CIy4yaiiHOW BEJIMYNHEBI
X 1O HOpPMAaJbHOMY 3aKOHY, €CIIM 3aJlaHO NyIIOmaJaHWid  BBIOOPOYHBIX 3HAYCHHN CIy4aiHOW BelWYWMHBI X B
noaunTepBai = (ax, by ):

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

3K3aMeH Hepequb BOITPOCOB, OTBETHI HA KOTOPHIC AAKOT BO3MOXHOCTHb CTYACHTY IIPOACMOHCTPUPOBATH, 4
IIPpCIIoaAaBaATCIIIO OIICHUTh CTCIICHb YCBOCHHUS TCOPECTUUYCCKUX U d)aKTI/I'-IeCKI/IX 3HaHI/II\/JI Ha YPOBHEC
3HAKOMCTBA

1. Yro B Teopu: BepOSATHOCTEH MOHMMAIOT 1OA coObiTeM? Kakoe coObiTHE Ha3bIBalOT JOCTOBepHbIM? Kakoe —
HEBO3MOYKHBIM?

Kakwue omeparuu onpeaeacHbl Haz coObTusAMU? KakoBbI CBOMCTBA 3THX ONEpanuii?

CdhopmynupyiiTe CTAaTHCTHYECKOE, KIACCHIECKOE, TEOMETPHIECKOE ONPENEIICHUST BEPOSTHOCTH. B Kakux cirydasx
HCTIONB3YIOTCS 3TH ONPEICTICHHS?

CdhopmynupyiiTe OCHOBHBIC aKCHOMBI TEOPHU BEPOSITHOCTEH.

VYKaxuTe OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

Uro Takoe ycloBHas BEpOATHOCTE? Kak onpenensercs 3aBHCUMOCTh M HE3aBUCHMOCTD COOBITHIA?

UeMy paBHBI BEPOSITHOCTH CYMMBI H IPOM3BEICHUSI COOBITHI?

w N

No ok
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

27.

28.

29.

30.

31.
32.

B kakux ciydasx ajs pacuyera BEpOsITHOCTEH MpUMeHsieTcs: opMyJIbl TOJIHOM BeposTHOcTH u baiteca?

Yro Takoe cxema ucbITanuil beprysmu?

B kakux ciaydasx ais pacuera BeposiTHOCTeH nmpumensitoTes popmyisl bepryim. Myaspa-Jlannaca, [Tyaccona?
Yro Takoe ciry4yaiiHas BeqmunHa? YTO Ha3bIBAIOT 3aKOHOM pacIpe/IeIeHUs CITyYaiiHOW BETMYMHBL?

Kakas cnyuaifHas BennuuMHa Ha3bIBaeTCsl AMCKPETHOH ciydaiHOW BeawmdyuHOW? UTo Takoe psl pacupenesieHHs
JMCKPETHOM CIydaifHOW BEJTMYMHBI?

Haiite ompeneneHue (QYHKINN pacHpeieiCHUs CIy4aifHOW BeTWM4YMHBI. KakoBBI OCHOBHEIC CBOMCTBa (pyHKIMH
pactpeneneHus CIyIaifHOW BETMIHHBL ?

Kakas ciydaiiHas BennuWHA Ha3BIBACTCSA HEMPEPHIBHOW CilydaifHON BenmumHO#H? UYTOo Takoe IDIOTHOCTH
pacIipeseneHus HellpepbIBHON CITyJaiiHOI BEMYNHBI?

KakoBbI OCHOBHBIE CBOMCTBA INIOTHOCTH M (DYHKIIHH pacTpeeICHUs] HEPEPBIBHOM CITydaifHON BEITMYHHBL.

Kakne gnciioBble XapaKTepUCTUKH CiTydaifHOH BenmauHbI Bl 3HaeTe?UTo XapakTepH3yIOT 3TH XapaKTEPUCTUKH?
Kax ompenensercss MaTeMaTHdeckoe OKUAAHUE CIydallHONM BEIMUYMHBI, KAaKOBBI CBOMCTBA MaTeMaTHYECKOTO
OXKHJaHUs?

Kak onpenensercs aucnepcus ciaydaitHoi BenmuuuHbl? KakoBbI CBOWCTBA TUCTIEPCUH?

Kak onpezenstorcs 1 4To XapakTepu3yrT KOdGQHUIUCHT aCUMMETPUH U HKCIIECC PacHpe/ieeH s ?

Kak onpezenstorcst KBaHTWIM U KPUTHYECKHUE TOYKHU PaCIpeeICHHs ?

Kakoe pacmpenenenue HasblBaeTCss OWHOMHANbHBIM?  YKa)KUT€ OCHOBHBIE 4YHCJIOBBIE XapaKTEPUCTHKU
OMHOMHAIBHOTO pacTpeeICHuUs.

Kakoe pacnpenenenue Ha3piBaeTcst pactpeneneHueM Ilyaccona? KakoBbI OCHOBHBIC YHCIIOBBIE XapaKTEPUCTHUKU
pacmipenenenus Ilyaccona?

Uro Takoe MpocTedmii TOTOK coObITHiI? Kakomy pacmpeneeHuro Mo TIHHAETCS MPOCTSHIINN TIOTOK COOBITHI?
Kakoe pacnpeneneHne Ha3bIBAalOT paBHOMEPHBIM pacmpeneneHneM? UYemy paHbl IUIOTHOCTH W (QyHKIMS
pacripeierneHys, OCHOBHbIE YNCIIOBBIE XapaKTEPUCTHUKH PABHOMEPHOTO pacIpeielieHus ?

Kakoe pacmpeneneHne Ha3bpIBalOT HOPMAJIBHBIM pacrpejeneHueM. KakoBa IJIOTHOCTP M OCHOBHBIC YHCIIOBBIC
XapaKTEePUCTUKU HOPMAJIBHOI'O 3aKOHA?

UYro Takoe craHIapTHas HopMajbHas BennunHa? KakoBa CBsi3b Mexay QYHKUMSIMU pacnpeseeHus IPOU3BOIbHON
HOPMaJIbHOM BEJIMUMHBI W CTAaHAApTHOM HOpManbHOM BenmuuHbl? Kak cBsizaHa (YHKIMS —pacrpeneieHus
CTaHIapTHOH BenuunHb ¢ QyHkImei Jlamiaca?

Kak onpeznensiercss BEpOsSTHOCTh OTKJIOHEHUS] HOPMANBbHOM CIy4allHOW BEIWYMHBI OT MaTEMATHYECKOrO OXKUAAHUS
Ha 33JIaHHYIO BeJIMYHHY?B 4eM cOCTOUT PaBHIIO «TPEX CUTM»?

Yro Has3bIBAIOT CHCTEMOIl cnydaitHeix BenuuuH (cinydyaidHeiM  BektopoM)? Kak onpenensercs  ¢GyHKImsA
pacIipeiesieHust CUCTEMBI CITyJaiHbIX BEJIMUMH, KAKOBBI €€ CBOMCTBA (IJIs1 IBYXMEPHOTO CIIy4aiHOTo BEeKTOpa)?
Kakne ciydaiiHble BEKTOpBI OTHOCAT K BEKTOpaM IHMCKpeTHOro tuma? Yrto Takoe TabiHia COBMECTHOTO
pacIipesieneHus CUCTEMBI, IMEIOIIEH AUCKPETHOE pacipeiesieHne?

Kakue ciydaiiHple BEKTOpPBHI OTHOCSAT K BEKTOpaM HempepblBHOro Tuma? YTo Takoe IUIOTHOCTH COBMECTHOTO
pacripeziesieHlss CHCTeMBbl, HMMEoLIell HenpepbiBHOE pacnpejeieHne? KakoBbl OCHOBHbBIE CBOMCTBA IUIOTHOCTH
COBMECTHOT'O paclpe/iesieHus?

Kak onpeienseTcs He3aBUCUMOCTb CITy4ailHbIX BEJIMUMH? UTO TaKoe YCIIOBHBIN 3aKOH paclpe/ieneHus?

Uemy paBHbI MATEeMaTHYECKOE OXKUAAHHE U JIUCIEPCHsI CYMMBI U TPOU3BEICHUs CIy4aiHbIX BEJTHIHH?
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33. Yto xapakTepu3yloT KoBapHalus U Ko3QOUIMEHT KOppessiUY ClIy4aifHbIX BEJTMYMH? YKa)KUTE OCHOBHBIE CBOICTBA
K03(h(hpuLKEHTa KOPPETSLUH.

34. Kak OIEHUTh BEPOSTHOCTh OTKJIOHEHHS CIy4allHON BEJIMUMHBI OT MAaTEMaTHYECKOrO OXKUJIAHHS C IOMOIIBIO
HepaBeHCTBa YeOrblmieBa?

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

36. Cdopmynupyiite HEHTpaJIbHYIO MpeaenbHyo Teopemy (LIIIT).

37. Uro B MaTeMaTH4ecKOil CTaTHCTHUKE MOHMMAIOT MOJ T€HEepalbHOW COBOKYIHOCTHIO? BBIOOpKOW M3 TeHEepalIbHOU
COBOKYITHOCTH?

38. Kak cTpouTcst CTaTUCTHYECKHH psAA? B Kakux ciydasx MpUMEHSAETCS CTPYNIHAPOBAaHHBIN cTaTucTrdeckuil psaa? Kak
OTIpeAeNeTCs AJMHA HHTEPBaja TPYIIUPOBAHUS ?

39. YTto OoreHMBAET CTATUCTUYECKUH P OTHOCHTENBHBIX 4acToT? IlmoTHOCTEH YacToT?

40. Yro wucHome3yrOT B KadecTBe TIpaMuecKOil WILTIOCTPAlMU CTATHCTHYECKHX psnoB? OIEHKOM KaKMX KPHBBIX
SIBJISIFOTCSI ITOJIMT'OH YaCTOT U TUCTOTrpamMma’?

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

42. Kak omnpezensercs sMIupuueckas GyHKIHS paclpeaeneHns? YKakuTe OCHOBHbIE CBOMCTBa 3TOH (pyHKINH.

43. Yrto Ttakoe omeHka mapamerpa? Kakas oreHka HasbpiBaeTCs HecMmenieHHo#? Kakas — coctostenpHOi? Kakas
3¢ G eKTHBHO#?

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

45. Kak crTpouTcss MOBEpPHUTENbHBIH WHTEpPBAN Ml MAaTEMAaTHYECKOTO OXHAAHUS HOPMAJIbHOM TIeHEpanbHOU
COBOKYITHOCTH IPH M3BECTHOM M HEM3BECTHOM O ?

46. Kak cTpouTcs JOBEpUTEIbHBIN HHTEPBAI JJIsl TUCTIEPCUH HOPMAJIbHOW T'eHEepaibHOM COBOKYITHOCTH IPH M3BECTHOM
U Heu3BecTHOM A ?

47. Yro Takoe CTaTUCTUUYECKAs TUIIOTE3a M CTATHCTUUECKUH KpUTEPUii?

48. Kakue ommOKM Ha3bIBAIOT OIIMOKAaMH IIEPBOIO U BTOPOTO PoJia IPH MPUMEHEHHH CTaTHCTHUECKUX KpuTepueB? Kak
OIIPEAEIAETCS MOIIHOCTh U COCTOSTEIBHOCTh KPUTEPHS?

o 2
49. OmummTe KpuTepuii cornacus )~ IlupcoHa mist NpOBEPKH FHIIOTE3BI O 3aKOHE PACIPEIETICHUS.

50. OnuimTe KPUTEPUH AJIsl IPOBEPKH TMIIOTE3 O 3HAYEHHH MAaTEMaTHYECKOTO OXKHMJAHUSI HOPMAJIbHON COBOKYITHOCTH.
51. Omnumure KpUTEPUH VIS IPOBEPKU TUIIOTE3 O 3HAYEHUH TUCTIEPCUN HOPMAaJIbHOM COBOKYITHOCTH.

52. Kakue UCTIONB3YIOT KPUTEPUH ISl IPOBEPKU THUIIOTE3bI O PABEHCTBE AMCIEPCUI [BYX HOPMAJbHBIX BETHUHH?

53. Kakue ncronp3yloT KpUTEPUH JUIsl IPOBEPKHU TMITOTE3BI O PABEHCTBE ABYX CPEIHUX HOPMAIBHBIX BEJIMUUH?

5. Metoanueckne yKa3aHus mo nmpoieaype oneHuBaHus

Ouenoqnme MeponpusTHus l'lpouenypa IpOBEeACHUSI OLICHOYHOI'0 MEPOINIPUATHA H HeOﬁXOIlMMBle METOAHYECCKHE YKa3aHUA

1. KonTponbHas pabota B cemecTpe CTYACHTHI BBIMOJHSIOT 2 KOHTPOJBHBIX Pa0OThI, COAEPIKAHHE KOTOPBIX OXBATBIBAET BCE pa3/eiibl
TUCITUTLINHBL. KaXIoMy CTyIeHTYBBIIAETCS CBOM BapuaHT. KOHTPOIBHBIE paOOThHI MPOBOAITCS B YACHI MPAKTUIECKHUX
3aHATHH. 32 KOKAYI0 KOHTPOJIbHYIO padOTy MAaKCUMAIBHBIN Ol ONpeNeseTcs B COOTBETCTBUE C PEUTUHT-TIAHOM
JUCLUUIUIVHBL.




OueHouHbIe MEPONPHATHS
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Kpurepun onenku 3axanus:

e bajibl 3a KOHTPOJIBHYIO padOTy MOIY4ar0TCs] YMHOKEHHEM MaKCHUMalIbHOTO 0ajuia, IpeayCMOTPEHHOI'O 3a
Hee B COOTBETCTBHE C PEUTHHI - IUIAHOM, Ha JI0JIF0 BEPHO BBIITOJHEHHBIX 3aJaHUM.

nas3

B cemectpe ctynenTtsl BemonHsoT 2 M/13 1o BceM pasienam nporpamMMbl JUCIUILTHHBL. Y Ka)XJIOTO CTY/ICHTA B
rpymnmne cBoil Bapuant UJ/13, HoMep BapHaHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTYJIEHTa B CIIUCOYHOM COCTaBe
TPYIIIBL.

N/I3 BeIIarOTCS KaXKIOMY CTYACHTY IEPCOHAIBHO.

Pemenwne kaxaoro 3aanus JOHKHO OBITH TOJIPOOHBIM, C BKIFOUSHHEM MTPOMEXKYTOUHBIX PACUETOB, PACCYKICHHIA,
MOSICHEHHIA, ¢ YKa3aHUEM UCIIOJIb30BAaHHBIX METOI0B U (popMyJ1. 3aJIaHUE BBICBUIACTCS OTACIBHBIM (pailiioM,
ykasbiBaetcss ®UO, rpynmna.

Kputepun onennBaHus
Odopmnenue 3ananust 25% 6anios
Copnepxxanune 75% 6annoB

W13 cunraeTcs 3a4TeHHBIM, eIl HaOpaHo Oornee 55% OT MakcHMMaIbHOTO OaJlia 3a 3ajjaHue

DK3aMeH

DK3aMEeHOCYIIECTBISIECTCS B COOTBETCTBUU € [1010%KEHNEM O MMPOBENCHUHN TEKYIIETO KOHTPOJIS U
npoMexxyrouHou arrectauuu TIIY Ha sk3ameHe cTyeHTY BBIIAIOTCS OMIIETHI, BKIIIOYAIOIINE TEOPETUIECKHE
BOIIPOCHI U MpaKkTH4eckue 3ananus. Ilpenogasarens, mpoBepuB paboTy, B X01€ YCTHOH Oecelbl CO CTyJEHTOM MOXKET
3aJ1aBaTh BOMPOCHI [0 cCaMOMy OUJIETY, a TaKXe JIOTIOJTHUTENbHbIE BOIIPOCH! IO TEOPHH U NIPAaKTHUKe. B uTore cryneHT
HabupaeT UTOrOBBINM 0aJUl 32 9K3aMeH, MakcUMaibHO 20 6astoB. OueHka 3a TUCUUIUIMHY QOPMUPYETCs KaK UTOTOBast
3a paboTy B CEMECTpE U 3K3aMEH B COOTBETCTBHUE C MIPUHATON IIKAJION OLICHUBAHUA.

CTyneHTsl, He caBIINE YK3aMEH B CECCHOHHBIN NEPHOA, MOTYT NEPECAaTh €ro B IEpHObl TUKBUAALNN
3a/10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOIIEH ITpOLIEypOil.

B cooTtBercTBHm ¢ nmpukazamu oT 25.07.2018 r. Ne58/ox OO0 yTBEep)IACHUHU U BBEJICHUU B JICHCTBHE
«CuCcTeMbl OLIEHUBaHUS Pe3yIbTaTOB 00y4eHHs B TOMCKOM MOJIUTEXHIUYECKOM yHUBepcuTeTe» u Ne59/ox
OO0 yTBEep>KJEHUHU U BBEJICHUH B JICWCTBHE HOBOU penakinu «[100KeHus O TPOBEACHUH TEKYIIETO
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KOHTPOJIS ¥ TPOMEXXyTOUHOU arrectanuu B TITY» sk3amen no ¢pusnke npoBOAUTCS B yCTHOU (hopme.
CryneHTy BbIAACTCS SK3aMEHAIIMOHHBINA OWIIET, COACPKAIIUN TEOPETHUECKHE BOMPOCH], KAYECTBCHHBIE U
KOJIMYECTBEHHBIE 3aaur. KaxpIii Bompoc OumieTta oreHuBaThes 6amioM (Bcero mo omery 20 6aio).
DK3aMeH MPOXOANT B YCTHOH dopme.

CornacHo 1IKajbl OLIEHUBAHUS PE3YIbTATOB

18‘20 63..]1.]10]3 (OTJII/ILIHO) = BCCCTOPOHHUE 3HAHUA, OTIIMYHBIC YMCHUA U BJIaJICHUC OIIBITOM HpaKTH‘-IeCKOﬁ JACATCIBbHOCTH,
HEOOXOANMBIE PE3YNIbTAaThl 00yUeHHsI CPOPMHUPOBAHEI;

14-17 6annoB (XOpOILIO) - TOCTATOYHO MTOJTHOE MOHUMaHHE IPeIMETa, XOPOLIHNE 3HAHMsI, YMEHHUS U ONBIT MPAKTHYECKO
JIeATeIbHOCTH, HEOOXO0AUMbIE PE3YJIbTAThl 00yUeHHsI ChOPMHUPOBAHEI,

11‘13 6aHHOB (y,[[OBJ'IeTBOpI/ITeJIBHO) - HpI/ICMHeMOG NIOHUMaHUC MpeaAMETa, YAOBJICTBOPUTCIbHBIC 3HAHWA, YMCHUA U
OIIBIT HpaKTH‘IeCKOﬁ JACATCIBHOCTH, HCO6XOHI/IMBI€ PE3yIbTAThI O6y‘IeHI/I$I C(i)OpMI/IpOBaHLI;

0-10 6amnoB (HeyILOBJIeTBOpI/ITeJII)HO) - pe3yabTaThl 00y4EeHUs] HE COOTBETCTBYIOT MUHUMAJIBHO 1OCTATOYHBIM
TpeOOBaHUSM.

Pe3ynbTarhl mpoMeXyTOYHON aTTecTalud OQPOPMIISIOTCS] BEIOMOCTBIO U BHOCSITCS B 3a4E€THYIO KHUXKKY

00y4Jaromerocs.




