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

SnemeHT Cemecr Cocrapasiionme pe3yJbTaTOB 0CBOeHHS (1€CKPUNTOPbI KOMIIETEHIMH)
o0pa3oBaTenbH P Kox
Ol IpOrpaMMBbI HaumeHoBaHue
(mucuumnHa, KOMICTCHITHH KOMIIETeHIHH Kox HaumeHnoBanue
MIPAKTHKA,
'MA)
YK(Y)-1.B1 Buageer onbITOM IPUMEHEHM S 3aKOHOB €CTCCTBCHHBIX HAYK U
MaTeMaTUYECKUX METOJ0B U MOAEIEH AN peleHus 3a1a4
Criocoen OCyIICCTBAAT TEOPETHYECKOTO U MPUKIATHOTO XapaKrepa
i’ YK(Y)-1.V1 YMmeer pemats 3a1a4l TEOPETUIECKOTO M NIPUKIIAJIHOTO XapaKTepa
MIOUCK, KPUTHYECKUH aHaIN3 |
VK(Y)-1 CHHTE3 I/IH(I)E)pMauHH,
MaremaTHka 4 NIPUMCHATh CUCTEMHBIN IIOAXON YK(VY)-1.31 3HAaeT 3aKOHbI €CTECTBEHHBIX HAYK U MAaTEMaTHYECKHE METOIbI
41 JUIL pEIIeHHUs] MOCTaBJICHHBIX TEOPETUYIECKOT0 XapakTepa
3a1aq
Brnaneet anmapaTomM MaTeMaTH4ecKoil CTAaTUCTUKY [T IPOBEACHUS
CriocOGHOCT yUHTBIBATS OTIK(Y)-1.B4 TEOPETHIECKOTO HCCIIE0BAHMA M MOJIETHPOBAHIS (usnuecKux n
COBDEMEHHBIE TEHICHIIHN XMMHUYECKHX IIPOIIECCOB U SIBICHUH, a TaK)Ke, ISl PeIICHUS
PA3BHTHS TEXHHKH H PO eCCHOHANBHBIX 33/1a4.
TEXHOJIOTHH B 00J1acTH
OTK(Y)-1 obecrnieueHHs TeXHOCHEPHOM §
0€3011aCHOCTH, U3MEPHUTEIHHOM
1 BBIYUCJIUTEIBHOU TEXHUKH, OHK(Y)-l .y4 YMeeT ucIonbp30BaTh BEPOATHOCTHBIC U CTATUCTUUICCKUEC MCTO/AbI IJIs
HHPOPMAMOHHBIX TEXHOJIOTHI 00pabOTKM JIaHHBIX
B CBOEH MpodecCHoHaIbLHON
JesITeIbHOCTH
OTIK(Y)-1.34 3HaeT OCHOBHBIE OIIPEICIICHHS, TIOHATHSA ¥ METO/IbI TEOPHH
BEPOSATHOCTH U MATEMAaTHIECKOH CTaTHCTUKU

2. IMoka3zaTesu U MeTOALI OLICHUBAHNS

Ili1anupyemsle pe3yJbTaThl 00y4eHHs 110 JUCHUILIHHE

Koa konTposmpyemoii

HaumeHoBaHue pa3jesa JuCHMIITHHBI MerToabl OLIEHUBAHUSI

Kon HaumMeHoBanune KOMIIeTeHIInN (MJIH ee (oLeHOYHbIE MEPONPHUATHS)
4acTH)
P1 Brageer OCHOBHBIMH TMOHATHSMH M METOJAMU TEOpUU YK(y)- 1 Cunyuaiinsie cobbitust. Cityuaiinbie BeuduHbl | KoHTponbHas pabota
BEpOSITHOCTEN U MaTEMaTUUECKON CTATUCTUKU M UX CUCTEMEI. 3aKOH OOJIBIIMX YHCEI, nas.
OHK(V)-]_ TpeJieIbHBIC TeOpeMBbl. BBIOOPOUHBIN METO U




OILIEHUBaHME MapaMeTPOB. DIIEMEHTHI
KOPPEALHOHHO - PETPECCHOHHOTO aHAIN3a.
ITpoBepKa CTaTHCTHYECKHUX THIIOTE3
P2 YMeeT UCIosIb30BaTh BEPOATHOCTHBIE U CTATUCTUYECKUE METOMbI Cunyuaitnsie coObitust. Cityuaiinpie BeJuduHbl | KoHTponmbHas pabota
st 00paOOTKM MaHHBIX, a MMEHHO: anreOpy BepOSTHOCTEH 1 VX CHCTEMBI. 3aKOH OOJBIIIX YUCET, 3.
CIIydalHBIX COOBITHH, 3aKOHBI pAacHpeAelCHUS CIyJaiHOU VK(Y)-1 mpeaensHbIe TeOpeMBbl. BEIOOpOUHEIA MeTOx 1
BEJIMYMHBI M MX CHCTEM, 3aKOHBI OOJBIINX YUCET U MPEICIbHBIC OLICHWBAHME TTaPaMETPOB. DIEMEHTHI
TEOpEMBI, BHIOOPOYHBI METOA M OLCHHWBAaHHWE IapaMeTPOB, OHK(Y)-1 KOPPEALHOHHO - PETPECCHOHHOTO aHAIN3a.
pErpecCUOHHBIE MOAETH, IpaBUia IOCTPOEHUS U IPOBEPKH| IIpoBepka CTaTUCTUYECKUX TUIIOTE3
CTaTUCTHYECKUX THIOTE3
P13 3HaeT akCMOMaTH4ecKoe OIpeesieHUE BEPOSITHOCTH, OCHOBHBIC Cunyuaiinble coObiTust. Cityuaiinple Beu4uHbl | KoHTponmbHas pabota
TEOPEMBl ~ TEOPUM  BEPOSTHOCTEH, ¢dbopMynBl  TOJHOM U UX CUCTEeMBbI. 3aKOH OOJIBIINX YHCET, nJs.
BeposITHOCTH U baiieca, cxeMy nociefoBaTeabHbIX UCIBITAHUN IpeenbHbIe TeopeMbl. BEIOOpOUHBI MeTOx U
Bepuymnu, dopmyny bepHymim, npubmmkeHHBIE (HOPMYIIBI OIICHUBAHHE MAPAMETPOB. DIEMEHTHI
Myagpa-Jlammaca u Ilyaccona, ¢yHKnuio pacnpeneneHus KOPPEISIIHOHHO - PETPECCUOHHOTO aHaIH3a.
CIlyJyalHOW  BeJIMYMHBI M €€  CBOWCTBA.  INIOTHOCTB ITpoBepka CTaTHCTHYECKHUX THITOTE3
pacIpeneneHlss W ee CBOWCTBA, YHCJIOBBIC XapaKTEPHCTHKH
CITyJalHBIX BEIMIHH nomx CBOHCTBA, OCHOBHBIC 3aKOHBI VK(Y)-1
pacrpeneneHus CIy4aidHbIX BEIWYMH, 3aKOHBI PACHpENeNICHHs
CITyJalHBIX BEKTOPOB, HepaBeHCTBa YeOblmieBa, IpEAEIbHBIC ONK(Y)-1
teopembl YeOrimieBa, beprymmm, JisnynoBa, Myaspa-Jlamaca,
BBIOOPOYHBIN METOM, HIMIIMPHUYECKUE 3aKOHBI pacIpe/eeHus,
OMITUPUYECKUEC MOMCHTHI, ﬂOBCpHTEHLHBIﬁ HUHTEpBAJ,
HHTEPBAILHBIC OICHKH, BBIOOPOYHBIH HapHBIA KOI(D(GHUIMEHT
KOPpEJAIIY, TapHasi perpeccus, IpoBepKa TUIOTe3 O PABEHCTBE
JUCIIEPCUN U CPEJHUX 3HAYEHHM HOPMAaJIbHO PacIpelesICHHbIX
COBOKYIHOCTEH, kKpuTepui cornacus [Tupcona.

3. HIkaja oueHUBaAHUSA

[Topsimox opraHuzanuy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHS B YHUBEPCUTETE PETJIAMEHTUPYETCSl OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM AaKTOM —
«Cucrema OlleHMBaHMs Pe3yJIbTaTOB 00y4ueHHUs] B TOMCKOM moiuTexHu4YeckoM yHuBepcutTeTe (CrucrteMa olleHHBaHUs)» (B AEHCTBYIOLIEH pegakium).
Hcnonb3yercst OanibHO-PEHTHHIOBass CHCTEMa OIICHHWBAaHUS pe3yinbTaToB oOyuyeHHs. VToroBas oneHka (TpaAMLIMOHHAS M JIMTEpHas) MO BHUIAM
yueOHOM pnestenbHOCTH (M3ydueHue aucummiuH, YWPC, HUPC, kypcoBoe mnpoekTupoBaHHE, MPAKTHUKH) OIpenesseTcss CyMMOW OalljioB IO
pe3yibTaTaM TEeKYIIEro KOHTPOJIs U IPOMEKYTOYHON aTTecTaluu (3k3aMeH) (MTOroBasi peHTHHIOBas olleHKa - MakcumyM 100 6anos).
PacnipeniesieHrie  OCHOBHBIX M JIOMOJHHUTEIBHBIX OajZIOB 3a OLIEHOYHBIE MEPOINPHUSATHS TEKYIIEro KOHTPOJS W MIPOMEKYTOYHOM aTTecTaluu
YCTaHABIIMBAETCS KAJICHIaPHBIM PEUTUHI-INIAHOM JUCIIUIINHBL.

P CKOMCHJAyCMas HIKaJla JJId OTACIbHBIX OCHOYHBIX MCpOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHUS CootBercTBHE Onpenejienue oneHKH




3a1aHust

TPaJAULHOHHON OLEHKe

90%+100% «OTINYHOY OTnuyHOE MOHUMAaHKE MPEeIMETa, BCECTOPOHHHUE 3HAHMUSI, OTIMYHBIE YMEHUS U BJIaJIEHUE OMBITOM MPAaKTHYECKOH e TeTbHOCTH,
HEO0XOIUMBIC PE3yIbTaThl 00yUeHUsI C(hOPMUPOBAHBI, UX KAYSCTBO OIICHEHO KOJUYCCTBOM 0AJIIOB, OJIM3KUM K MAKCHMATBHOMY

70% - 89% «Xopo1Io» JlocTaTouHO MOJHOE MOHMMAHUE MPEIMETa, XOPOIINE 3HAHKSI, YMEHUS U OIBIT IPAKTHUCCKON JAeITECITHbHOCTH, HEOOXOAUMBIC PE3YIIbTAThI
00yueHus c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJILHBIM KOJUYECTBOM OalioB

55% - 69% «Y IOBIL» [IpuemiteMoe MOHUMaHKE TPEAMETa, YIOBICTBOPUTEIbHBIC 3HAHMUS, YMEHHUS H OTIBIT PAKTUIECKOH NesTeIbHOCTH, HEOOXOAMMEIEC PE3yIbTaThI

00ydeHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHIMAJIBHBIM KOJIMYECTBOM 0aiioB

0% - 54%

«Heynosu.»

Pe3ynpraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHHUMAIBHO JOCTATOUHBIM TPEOOBAHUSIM

IIIxana A OLEeHOYHBIX MepOHpI/IHTI/Iﬁ 9K3aMCHa

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3a/IaHHii DK3aMeHa 0aJn TPaAUIMOHHOI OLleHKe Onpenenenne ouenxu

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUSA, OTIIMYHBIE YMEHUS U BIaJ€HUE OMBITOM MPAKTUYECKOHN AESATEIbHOCTH,
HEOOXOANMBIE PE3yNIBTAThl 00yUeHHs CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KMM K MAaKCHMAJIBHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJTHOE TOHUMAHHUE PEIMETA, XOPOIINE 3HAHMUS, YMEHHUS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
Ppe3ynbTaThl 00y4eHHus CHOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIBHBIM KOJIHYIECTBOM OajlIoB

55% - 69% 11+13 «Y OBIL» [Tpuemiemoe MOHUMaHKUE IIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT IPAKTUUECKOM AeITeNbHOCTH, HEOOXOAUMBIE
[pe3yJbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHUMAIILHBIM KOJMYECTBOM OAIlIIOB

0% - 54% 0+10 «Heynoi.» PesynbraThl 00y4YeHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb THNOBBIX 3a1aHUI

OueHo4HbIe MEPONPHSITHS

IIpuMepsbl THNOBBIX KOHTPOJILHBIX 32/1aHHI

1. | KonTposbHas pabora

KoHTponbHas pabota 1

1. U3 50 xonpmencaropoB 3a BpeMsi T U3 CTPOs BBIXOIAT 5 KOHAEHCATOPOB. [IJi1 KOHTPOJISI BHIOMPAOT 8 KOHIECHCATOPOB.
HaiiTu BepOATHOCTH TOTO, YTO cpenu HUX 3a BpeMmsi T U3 CTpOs BBIMJAET POBHO 1 KOHAEHCATOpP, UCTIONB3YS (HOPMYIy
[Tyaccona u nokanbHyt0 Teopemy Jlamnaca.

2. TlpubGop cocTOMT M3 JBYX Y3JOB @ M D, COCIMHEHHBIX MMOCIEAOBATENIFHO B CMbICIE HAJECKHOCTH, U CTabHiIM3aTOpa
HampspKeHus: S, paboTaromiero B IByX pexxuMax. I[Ipu paboTe crabuimzaTopa B IEpBOM pexuMe ¢ BepositHocThio 0.7
HaJexKHOCTD y3110B P(a) = 0.9, P(b) = 0.95. IIpu paboTe ctabunusatopa BO BTOPOM PEXHME HAIEKHOCTh y310B P(a) =
0.8, P(b) = 0.9. HaiiTn Hame:)xHOCTh IPHOOPA, €CIIM Y3IIbl HE3ABHCHMBI.

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

Tpebyercst Haiitn A, moctpouth rpaduk f(x), Haiitn dyukimio pacnpenenenust F(x) u mocrpouts ee rpaduk, HaWTH

3. 3agmana miotHOCTH pacnpenenenus f(x) ciayyaitnoit Benmmunnsr X: f(x) =

BEPOSATHOCTD ToNafanus Bennarubl X Ha yuactok oT 0 1o 7 . Beranciuts M[X].
2




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

4. Jloxa3zatb hopmyny Ilyaccona.
5. IlnotHOCTP pacnpeneneHus: HENPEPHIBHOM cirydaiiHoi BenuuuHbl. CBOHCTBA (C TOK-BOM).

KoHTponbHasA pabora 2

|) JaH pspa pacnipenenenus.

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

1. TloctpouTs rucTOrpaMMmy, HOJIUIOH;

2. HaiiTi TOYe4YHbIC OIICHKH MaTEeMaTHYECKOTO OXKHUJIAHUS, AUCIIEPCHUH, CPEHEKBAIPAaTHYHOTO OTKIOHEHHS, aCHMMETPUH U
JKCIEeCca;

3. Ilpm yposre 3Haunmoctr o = 0.05 mpoBepHTh rHIIOTE3y O pacTIpeeICHUH JAHHOH BEIOOPKH MO0 HOPMAIbHOMY 3aKOHY;

4. HaiiTn nHTepBalbHBIC OLCHKNA MAaTEMaTHIECKOTO OXKUIAHHUS, TUCTIEPCHH ¢ HanexHocThio 3 = 0.9.

I1) [To AByM He3aBHCHMbIM BHIGOPKaM 00beMOB Ny = 11 u Ny = 10 HOpMasbHBIX pacnpeaenenuii Haitnensr X = 30. u )7 =

2 2
28.u S, =08u Sy = 0.6 . IIpu yposHe 3naunmoct o = 0.05 mnposeputh HyneByio rumnoresy Ho: My = My mpu

KOHKypHpymomei Hy: my # my.

UI3.

ITpuMep BapuaHTa MHAMBUAYAIbHBIX 3aJaHUMI 1.

1. 13 100 u3penuii, cpein KOTOPBIX UMeeTcs 4 HeCTaHIAPTHBIX, BEIOPaHbI ClIy4ailHbIM 00pa3oM 6 M3euii AJ1sl IPOBEPKU HX
kadecTBa. OIpeAeIuTh BEPOSITHOCTh TOTO, YTO CPEAN BHIOPAHHBIX 6 M3aeMii OKaxyTcsl pOBHO 1 HecTaHAapTHOE H3/elue,
UCTIONB3Ysl KIACCHYECKOE OIpesieieHre BeposTHOCTH, Gopmyny beprymm, dopmyny IlyaccoHa n okaibpHYyI0 Teopemy
Jlanunaca

2. Cucrema S COCTOMT M3 TpeX HE3aBUCUMBIX noacucteM S, , Spu S.. HencrpaBHOCTb XOTsI ObI OJTHOI ITOJICHCTEMBI BEJIET K
HEHCIPABHOCTH BCell CUCTEMBI (II0OACUCTEMbI COSANHEHBI TIOCIeIoBaTeNbHO). [ToicucremMa Sy cocTosT U3 IBYX
HE3aBHCUMBIX TyOnupyromumx 61okoB by, (K = 1,2) (cxema mapauiesibHOro MoCOeIUHEHNS OJIOKOB B MIOJICUCTEMAX).

b,

b,




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

HaliT HaIe)KHOCTE CHCTEMBI — BEPOSTHOCTH TOTO, YTO CHCTEMA OYJIET UCTIPABHA B TEYEHUH HEKOTOPOI'O BPEMEHH, €CITH
u3BeCTHBI HajexHoctu 6okoB P(a) = 0.95, P(by) = 0.9, P(c) = 0.99.

3. JMana cuctema u3 IByX OJOKOB @ U D, coeMHEHHBIX MapaieNibHO B CMBICIE HaASKHOCTH. Kaaplii U3 AByX OIOKOB
MOJET paboTaTh HE3aBHCHMO OT APYrOTO B TPEX Pa3HBIX pexuMax. BeposTHocTs HacTyruieHHs mepBoro pexuma 0.1,
Broporo 0.3 . HagexxHocTh paboThl mepBoro 6moka B 1 — M, 2 — M, 3 — M pexkumax paBHa coorBerctBeHHo 0.9; 0.8; 085 .
HapexHocTts paboTsl BTOporo 6moka B 1 — M, 2 — M, 3 — M pexumax paBHa coorBerctBerHo 0.9; 0.95; 0.8 . Haiitm
HaJIe)KHOCTh CHCTEMBI, €CJIH OJIOKH HE3aBUCUMBI,

4. Ilepenaercs 5 cooOuieHnit mo kaHainy cBs3u. Kaxmoe coobuienune ¢ BeposiTHOCThIO P = 0.3 HE3aBUCUMO OT APYTUX
nckaxaercs. CinydaiiHas BeTu4uHa X — YHCIIO HE UCKa)KeHHBIX cooOIeHuil. [TocTpouTs ee 3aKoHBI pacipeaeseHus, X
rpadMky, HATH ee YUCIIOBbIE XapaKTepUCTHKU. HaliTH BEpOsITHOCTH TOTO, YTO Oy/ET UCKaKEHO HE MEHEee JIBYX
COOOIIEHNIA.

5. 3amana mwoTHOCTh pacnpenenenus f(x) ciy4aiiHoi BeaunauHbl X2

Asin’x, xe(0,7)
0, x & (0,7)

Tpebyercst HalTH KO3QUILMEHT A, TOCTPOUTH TpaduK IUIOTHOCTH pacnpeaencuus f(x), Haiiti GyHKUMIO pacnpeneaeHus

f(x) =

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

XapaKTEPUCTUKH CIIy4ailHOW BeIMUYUHBI X.

IIpuMep BapuaHTa MHIUBUIYAIBHBIX 3aJaHUM 2.

1. TIlo Beibopke o6bpema N = 100 mocTpoeH psi pacipeaeIeHus :

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, HOIUSOH U IMAUPUYECKVIO (QYHKYyuio pacnpeodeienus. Haimu moueunvle oyeHKU
MAMeMAMU4ecKo20 0HCUOAHUs, OUCNePCUU, CPeOHEeKB8AOPAMUYHO20 OMKIOHEHUS, ACUMMEMPUU U IKCYeccd.

2. Havimu Oosepumenvubvlil UHMep8al Heu36eCmHo20 MAmeMamuiecko20 0ACUOAHUS HOPMAIbHOU CIYYAUHOU 8eauyunbl X,




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3Has dosepumenvruyto seposmuocms B = 0.99 , o6vem evibopru N = 20, evibopounyio cpeonrio x =200, ecau 1) o =10,
2)s=10..

3. Tlo pe3ynbraTtam 3KCIIEpUMEHTA MOJTyYeHa TabInIa HaGIFOICHNH CHCTEMBI CiTydaitHbIx BemundauH (X, Y):

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

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

4. Tlo mByMm OONBOINM HE3aBHUCHMBIM BBIOOpPKaM 00BeMOB Ny =42 u Ny = 58 HOpManbHBIX paclpenesieHH HalJeHBI
BBIOOPOYHBIE 3HAYCHUAMH MaTeMaTHueckux oxkunannii X =120 m y = 130. Hucnepcuu ussecthel D, =24 Dy =20.

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

5. Tlo xputeputo [Tupcona npu yposHe 3HaunmocTi o = 0.01 npoBepuTh runoTe3y o pacrnpeaeieH!: CIy4yaiiHOW BEJIMUNHEI
X 1o HOpMaldbHOMY 3aKOHY, €CITH 3aJaHo Ny TOMagaHWid  BHEIOOPOYHBIX 3HAYCHWH CIy9allHOW BeIHYMHBI X B
noauHTepBan £ = (ay, by ):

Q. | 10=15 15 220 20 =25 25 =30 30 =35
Ny 15 20 35 18 12

DK3aMeH

HepequL BOITPOCOB, OTBETHEI HA KOTOPHIC AAKOT BO3MOXHOCTHb CTYACHTY IIPOACMOHCTPUPOBATH, 4
IpECIIoaAaBaATCIIFO OIICHUTH CTCIICHb YCBOCHHUS TCOPECTHUYUYCCKHUX M d:)aKTI/I'-IeCKI/IX 3HaHI/II\/II Ha YPOBHC
3HAKOMCTBA




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

w

RBRoxx~No O A

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

217.

0.
1.
12.

Yro B TEOpUH BEpOSITHOCTEH MOHUMAIOT MoJ coObiTmeM? Kakoe coObiTHe Has3pIBalOT JocToBepHBIM? Kakoe —
HEBO3MOXHBIM ?

Kakue onepanuu onpeneneHsl Haja coObITusIMA? KakoBbl CBOICTBA 3THX omneparyuii?

CoopmynupyiiTe CTaTUCTHYECKOE, KIACCHYECKOe, TeOMETPHUYECKOE OIpeNeNICHHs] BEPOSITHOCTH. B Kakux ciydasx
UCTIONB3YIOTCSI ATH OIPE/IeIICHHS ?

CoopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPUH BEPOSITHOCTEH.

VYKaKuTe OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

UYro Takoe yciaoBHas BepoATHOCTH? Kak ompezemnsieTcst 3aBUCHMOCTD U HE3aBHCUMOCTh COOBITHI?

Uemy paBHBI BEPOSITHOCTH CyMMBI 1 TIPOU3BEICHNS COOBITHI?

B kakux ciaydasx A pacdera BEpOSITHOCTEH MpuMeHseTcs GopMyIIbl TOJTHOM BeposTHocTy u baiteca?

Uro Takoe cxeMa ucrbsiTaHuin beprymm?

B kakux cioydasx A pacdera BeposiTHOCTEH npuMeHsoTes popmyis! bepryim. Myaspa-Jlamnaca, [Tyaccona?
UYro Takoe ciyyaiiHas BennunHa? UTO HA3bIBAIOT 3aKOHOM PACIIPECIICHUS CITyYaifHOW BETMYMHBI?

Kakas cnyuaiiHas BennunMHa Ha3bIBaeTCsl AMCKPETHOH ciyuaiiHoW BeaumdyuHOW? UTo Takoe psl pacupenelieHus
JUCKPETHOHN CIIy4ailiHOW BEJIMYUHBI?

HaiiTe ompeneneHue (QYHKIUH pacpeAeiCHUs CIy4ailHOW BeaM4YHHBI. KakoBBI OCHOBHBIC CBOMCTBAa (DyHKIHH
pacrpeneneHus CyYaiiHOW BETMIHHBI?

Kakas cnyvaiiHass BeJMYMHA Ha3bIBACTCS HENPEPHIBHOM ciy4yaiiHOW BennunmHON? YTO Takoe IIOTHOCTH
pacIipeseneHus HellpepbIBHON CITyqaiiHOI BETMYNHBI?

KakoBbI OCHOBHBIE CBOMCTBA INIOTHOCTH M (DYHKITHH pacTpeeICHUs] HEIPEPBIBHOM CITydaifHON BEITMUHHBL.

Kakne gnciioBble XapakTepUCTUKH CITydaiiHOW BenMUrHBI Bbl 3HaeTe? YTo XapaKTepHu3yIOT 3TH XapaKTEpUCTHKN?
Kak ompenensercss MaTeMaTH4ecKOe€ OKUAAHUE CIIy4allHOM BEIMYUHBI, KAKOBbl CBOMCTBA MaTEMaTHYECKOIO
OXKHTAHNA?

Kak onpenensercs aucnepcust ciaydaitHoi BenmuuuHbl? KakoBbI CBOWCTBaA TUCTIEPCUH?

Kak onpeienstorest 1 4To XapakTepru3yrT KodGGHUIUEHT aCUMMETPHN U SKCIIECC PaCTpe/ieeH s ?

Kak onpeenstorcst KBaHTWIN U KPUTHYECKHUE TOYKHU PacCIpeieeHHs ?

Kakoe pacmnpenenenne Ha3blBaeTCss OWHOMHANbHBIM?  YKa)XUT€ OCHOBHBIE YHCJIOBBIE XapaKTEPUCTHKU
OMHOMMAIBHOTO paclpee/ICHNs.

Kakoe pacnpeneneHue HasbiBaercst pacrnpenenenueM Ilyaccona? KakoBbl OCHOBHBIE HYHCIIOBBIE XapaKTEPUCTHUKHU
pacmpenenenus Ilyaccona?

UYro Takoe npocreimmii moTok codsTuii? KakoMmy pacnpeneneHuo NoaAYMHAETCS IPOCTEHIINI TOTOK COOBITHIA?
Kakoe pacnpeneneHue Ha3bIBAlOT paBHOMEPHBIM pacnpeneneHneM? UYemy paHbl IUIOTHOCTH W (QyHKIUS
pacripeseneHus, OCHOBHbIE UNCIIOBBIE XapaKTEPUCTHKH PABHOMEPHOTO PaCIpeIeNICHNs ?

Kakoe pacmpenenenne Ha3bIBalOT HOpPMAalbHBIM paclpejeneHueM. KakoBa NIOTHOCTP U OCHOBHBIE YHCIIOBBIE
XapaKTEepUCTUKN HOPMAJIBHOT'O 3aKOHA?

UYro Takoe craHIapTHas HopMajbHas BennunHa? KakoBa cBsi3b MexAy QYHKUUSIMU pacnpeeieHus POU3BOJIbHON
HOPMaJIbHOW BeNMYMHBI W CTaHAAPTHOW HOpPMaibHOW BenuunHbI? Kak cBs3aHa (QyHKIUsS pacrpeneleHus
CTaH/IapTHO# BennunHbl ¢ pyHkiuei Jlamnaca?

Kak omnpenemnsieTcss BepOsSTHOCTh OTKJIOHEHUS] HOPMAaJIBHOW CIy4alHOW BEIWYMHBI OT MAaTEMATHYECKOTO OXKHIAHUS
Ha 33JIaHHYI0 BeJIM4YiHYy? B ueM COCTOUT MPaBUIIO «TPEX CUTM»?
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Yto HAa3bIBAIOT CHUCTEMOH CIydYalHBIX BeNWYMH (CiydaiiHeIM BekTopoM)? Kak ompemensercss GyHKUIus
pacripeienieHus CUCTEMBI CITyJaiHbIX BEJIMUMH, KAKOBBI €€ CBOMCTBA (IJ1s1 IBYXMEPHOTO CIy4aiHOro BEeKTOpa)?
Kakune ciydaiiHble BEKTOpBI OTHOCAT K BEKTOpaM IHMCKpeTHoro tuma? Yrto Takoe Tabnuia COBMECTHOTO
pacripeseneHus CUCTEMBI, IMEIOIIEH AUCKPETHOE pacipeesieHue?

Kakne cmydaliHple BEKTOpPBI OTHOCST K BEKTOpaM HeNpepblBHOro Tuma? YTo Takoe IUIOTHOCTH COBMECTHOTO
pacripeieNieHlss CHCTEMBI, MMEIollell HempepbiBHOE pactpeeneHne? KakoBbl OCHOBHBIE CBOICTBA IUIOTHOCTH
COBMECTHOTO PACHPEIEICHHS?

Kak ompenensiercss He3aBUCUMOCTh CIIYYalHBIX BeMUMH? UTO Takoe YCIOBHBINA 3aKOH pacIpeieneHus?

Uemy paBHBI MaTEMaTHIECKOE OXKHUAAHIE U JUCIEPCHS CYMMBI U TPOM3BEACHNUS CITyYaiHBIX BEITUIHH ?

Uro XxapakTepu3yIOT KOBapHaLys U KOIQPHUIMEHT KOPPEIALUH CITyJalHbIX BEJIMUUH? YKaKUTE OCHOBHBIC CBOHCTBA
KOX(PHUIHEHTA KOPPEIAIHH.

Kak oLeHUTh BEpOSATHOCTb OTKIOHEHMS CIydallHOH BEIMYMHBI OT MATEMAaTHYECKOrO OKUAAHUS C IOMOUIBIO
HepaBeHCTBa YeOrblmieBa?

Cdhopmynupyiite 3akoH Oobiux ynucen UeOsiiepa, Teopemy bepHysim.

ChopmymupyiiTe HIEHTpaIBHYIO MpeeabHyo Teopemy (LIIIT).

Uro B MaTeMaTH4eCKOH CTAaTHCTHUKE MOHHUMAIOT IMOJ] TeHePAJbHOW COBOKYMHOCTHIO? BhIOOpKOW W3 reHepaabHON
COBOKYITHOCTHU?

Kak cTpouTtcs craructuueckuii psaa? B kakux ciiydasx IpHUMEHsETCs CrpyIIUPOBAaHHBINA cTaTHCTHYeCKui psia? Kak
OTIpeAeNeTCs AJMHA HHTEPBaja TPYIIUPOBAHUS ?

UTo OLICHMBAET CTATUCTHYECKUH PsIT OTHOCUTEIBHBIX 9acToT? [lmoTHOCTEH YacToT?

Uro HCHONB3YIOT B KadecTBE TpadMuecKOdl WILTIOCTPAlMM CTATUCTHUECKHX pANOB? OIEHKOM KaKMX KPHBBIX
SIBIISIFOTCSI TTOJIMTOH YacTOT M TUCTOTpamMma’?

Kakne BeqMUMHBI UCIIONB3YIOT B KAYECTBE YHCIOBBIX XapaKTEPHCTHK BBIOOPKH? KakoBbl OCHOBHBIE CBOWCTBA 3THX
XapaKTEePUCTUK?

Kak onpezensercs aMnupuueckas GyHKIHsS pacrpeneseHns? YKakuTe OCHOBHBIE CBOMCTBA 3TOH (QyHKIIUH.

Uro Ttakoe oreHka mapamerpa? Kakas oreHka HasbiBacTcs HecMmerneHHOW? Kakass — cocrositenpHo#? Kakas
3¢ GeKTHBHO#?

UYro Takoe JOBEPUTENbHBIN HHTEPBAT U BEPOSITHOCTH? KakoBbI OCHOBHBIE MPUHIMIIBI TocTpoerust [111?

Kak cTpoutcsi noBepUTENbHBIH HMHTEpBal Ui MaTEMaTHYECKOTO OXHIaHWA HOPMAaJbHON TIeHepaIbHOI
COBOKYITHOCTH IPY U3BECTHOM M HEM3BECTHOM O ?

Kax cTpoutcst 1oBepUTENbHBIN UHTEPBAJ AJI1 JUCIEPCUN HOPMAJIBHOM I'€HEPAIbHOM COBOKYIIHOCTHU IIPU U3BECTHOM
Y Heu3BecTHOM a ?

UYro Takoe cTaTUCTHYECKAs THIIOTE3a M CTATUCTUUECKUI KpUTEPHI?

Kakne ommOkn Ha3bIBalOT OMMOKaMM MIEPBOTO U BTOPOTO PoJia P NMPUMEHEHUH CTaTUCTHYECKHX KputepueB? Kax
OIIPEAECIAETCS MOIIHOCTD U COCTOSTEIBHOCTh KPUTEPHSI?

o 2
Onuiure KPpUTCPUU CorJiacus Z HI/IpCOHa JUTA TIPOBEPKHU T'MITOTE3bI O 3aKOHE PACIIPCACIICHUA.

Onuiure KPUTCPUU IJII IPOBEPKU TUITOTE3 O 3HAYCHUU MAaTEMATUICCKOTO OKUJIaHUA HOpMaJ’IBHOﬁ COBOKYITHOCTH.
Onuiure KPUTCPUU IJI1 IPOBEPKU TUITOTE3 O 3HAYCHUU TUCIICPCUN HOpMaHBHOﬁ COBOKYITHOCTH.

Kakmne HCIOJIB3YIOT KPUTEPUHN UIA IMTPOBEPKU TUIOTE3BI O PABEHCTBE Jmcnepcm‘/i ABYX HOPMAaJIbHBIX BEJINYUH?
Kakmne HCIOJIB3YIOT KPUTEPUUN JUIA IMMPOBEPKU I'MIIOTE3BI O PaBCHCTBC ABYX CPEAHUX HOPMAJIbHBIX BEJIMYNH?
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5. MeToanueckne yKazanus 1o npoieaype olleHUBaHHUS

O1ueHoYHbIe MeponpusaTHus

Hpoueuypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHSA U Heo0X0IMMbIe METOTHYECKHE YKazaHus

1. KontponbHas padota B cemectpe cTyneHTHl BBINOJHAIOT 2 KOHTPOJNBHBIX pabOTHI, COAEp)KaHHE KOTOPHIX OXBATBIBACT BCE pPa3eibl
mucuumuiuHel.  Kakmomy cTymeHTy Bblmaercs cBod BapuaHT. KoHTponbHbIE pPa0OTBI HPOBOISTCA B Hachl
MPaKTUYECKUX 3aHATHH. 332 KaKIYI0 KOHTPOJBbHYIO PabOTy MaKCHMAIIbHBIA Oalll OINpenesseTcs B COOTBETCTBHE C
PEUTHHT-TITIAHOM JAUCUUIUIHHBL.
Kpurepum oueHku 3axaHus:

e Bayuibl 3a KOHTPOJIBHYO PadOTy MOTYYAIOTCSl YMHOKEHHEM MaKCHUMaIbHOTO 0ajia, MpeayCMOTPEHHOTO 3a
HEe B COOTBETCTBUE C PEUTHHT- IUNIAHOM, Ha JIOJIIO BEPHO BBIIOJIHEHHBIX 3a/1aHUN.

2. %01 B cemectpe cTyaenTs! BeinoaHs0T 2 MJ13 o BceM paszenam nporpaMMbl TUCIUILTAHBL. Y KaXKI0TO CTYICHTa B
rpynme cBoi Bapuant M/I3, Homep BapraHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYIECHTA B CIIUCOYHOM COCTAaBE
TPYTIIBL.
W13 BeIIAtOTCS KOXKIIOMY CTYACHTY IEPCOHAIBHO.
Pemenue kaxmoro 3aganus 10HKHO OBITH TOIPOOHBIM, C BKIIOUEHHEM POMEKYTOUHBIX PACUETOB, pacCyKACHHUMH,
MOSICHCHHUIA, C YKa3aHHEM UCIIOJIb30BAaHHBIX METOI0B U (popMyJ1. 3aJlaHNE BBICBUIACTCS OTACIBHBIM (paitiioM,
ykasbiBaetcss ®UO, rpynna.
Kpurtepun oueHnBanust
Odopmnenne 3ananus 25% 6amioB
Copnepxanue 75% OannoB
W3 cunraeTcs 3auTeHHBIM, €CIl HaOpaHo Oosee 55% oT MakcuMabHOIo Oajuia 3a 3aJaHue

3. DK3aMeH DKk3aMeH OCYILECTBIISIETCS B COOTBETCTBUM C [1010KeHNEM O TPOBEACHUH TEKYLIETO KOHTPOJIS U

npoMexxyTouHou arrectauuu TIIY Ha sk3ameHe cTyeHTY BBIIAIOTCS OMIIETHI, BKIIIOYAIOIINE TEOPETUIECKHE
BOIIPOCHI U MpaKTHIecKue 3a1anus. [IpernogaBareins, IpoBepuB paboTy, B X0J/Ie YCTHOM Oeceibl CO CTYJCHTOM MOMKET
3aJaBaTh BOIIPOCHI 110 CAMOMY OMJIETY, a TaKXKe JOMOJHUTENbHBIE BOIIPOCHI 10 TEOPUHU U PAaKTUKE. B nTore cryneHT
HaOWpaeT UTOrOBBIH 0aJUT 32 dK3aMeH, MakcuMaibHO 20 OasioB. OneHka 3a TUCIUIUIMHY QOPMUPYETCsl KaK UTOTOBast
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Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

3a pabOTy B CEMECTPE U 3K3aMEH B COOTBETCTBHUE C IIPUHSATON IIKAION OICHUBAHMS.

CryneHTsl, He CAaBLIME 3K3aMEH B CECCHOHHBIN MEPUO, MOTYT IIEPECAATh €TO B IIEPHOABI TUKBUIALIMN
3a/I0JKEHHOCTEN B COOTBETCTBUE C AEUCTBYIOLIEH ITPOLIEypPOH.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yTBep>kIeHHM U BBEICHUH B JIiCTBHE
«CucreMbl OLICHUBAHUS PE3YJIbTATOB 00yueHUs B TOMCKOM MOJTUTEXHHYECKOM YHUBepcuTeTe» U NeS9/ox
OO0 yTBepKIeHUU U BBEJICHUH B JIeiicTBUE HOBOU peaakiyu «[1o1okeHus 0 MpOBEJCHUN TEKYIIETO
KOHTPOJIS U TpoMexyTouHol arrectaiuu B TITY» sk3amen no ¢u3uke mpoBoaUTCS B YCTHOM (hopme.
CryneHTy BbIAACTCS YK3aMCHAIIMOHHBINA OWIIET, COACPKAIIUN TEOPETHISCKHUE BOTPOCH], KAUECTBEHHBIC U
KOJIMUYeCTBEHHBIC 3aaun. Kaxplil Borpoc Ouiiera olieHnBaThes 6amioM (Bcero mo ounety 20 6aisios).
DK3aMeH MPOXOJHT B YCTHOH (opme.

CornacHo 1Ikasbl OLIEHUBAHUS PE3YIbTATOB

18-20 GaoB (OTJII/I‘-IHO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIC YMEHMS U BIAJCHUE OIBITOM IPAKTUYECKOU JEATEIBHOCTH,
HEOOXOAUMBIE PE3YNIbTAaThl 00yUeHHsI CPOPMHUPOBAHEI;

14-17 6annoB (XOpOILIO) - TOCTATOYHO MOJTHOE MOHMMaHHE TIPEIMETa, XOPOLINE 3HAHHS, YMEHUS U OIBIT IPAaKTHIECKOH
JEeATeTbHOCTH, HEOOXO0ANMBIE PE3YJIbTATh 00yUeHHS ChOPMHUPOBAHEI;

11-13 6amnoB (yI[OBJ'IeTBOpI/ITeHBHO) - IIpremiaeMoe MOHMMaHue NpeIMeTa, yA0BICTBOPUTEIbHBIC 3HAHUS, YMEHUS U
OIIBIT IPAKTUYECKON JIEATEIBHOCTH, HEOOXOJUMBIE Pe3yIbTaThl 00y4eHHs CHOPMHUPOBAHBI;

0-10 6amnos (HeyL[OBJICTBOpI/ITeJIBHO) - pe3yabTaThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAIBHO I0CTATOYHBIM
TpeOOBAHUAM.

PGSYJIBT&TI)I HpOMG)KyTOqHOfI aTrecraiiuu O(l)OpMJ'ISIIOTCS[ B€AOMOCTBIO 1 BHOCATCS B 3a4Y€THYIO KHUXKKY

o0yuaromerocs.




