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

JileMeHT . CocTaBasiiomue pe3yJabTaToOB 0CBOECHUS (1€CKPUNTOPHI
. HMHaukaTopsl 10CTHKEHHS] KOMIIETEHIU i
00pa3oBaTeJIbHOI Kox KOMIIEeTEeHIINH)
TPOrpamMMbl HaumenoBanue
CeMecTp | KOMIIeTeHIIUH HauMeHoBaHHe HHAHKATOPa
(AMcuMIIINHA, KOMIIeTeHINH Ko HEAIKaTODa OCTHIKEHIS Ko HaumenoBanue
npakTuka, FTHA) AL P o w
Crocoben BrnajeeT onbITOM IIPUMEHEHHUS 3aKOHOB
OCYIIECTBIITh €CTECTBEHHBIX HAYK 1 MaTEMaTUYCCKHX
TIOMCK, YK(Y)-1.1B1 METO/IOB M MOJEICH JUTsl peLeHusl 3a1ad
KPUTHUYECKUI TEOPETHYECKOTO U IPHUKIIAHOTO
AHATIH3 1 CHHTE3 AHanusupyer 3a1adqy, BbIICISIA ee Xapaxtepa
YK(Y)-1 HHpOpMALUH N.YK(Y)-1.1 i
Y) hopmary, ) 6a30BbIE COCTABISIONHE VK(Y)-11V1 VYmMeer pelarh 3aa4ud TEOPETHYECKOTO U
MIPUMEHSAThH IIPUKIIATHOTO XapakTepa
CHUCTEMHBIN MTOJIXO0J
3HaeT 3aKOHbI ECTECTBEHHBIX HAyK U
JUTSL PEIICHUST
YK(VY)-1.131 MaTEMaTHYECKHUE METO/Ibl TEOPETUYECKOrO
MOCTABJICHHBIX
XapakTepa
3amad
CriocobeH Brnaneer anmapaTtom MaTeMaTHYeCKON
MaTeMaTHKA, MPUMEHSAThH CTaTUCTHUKH JIJISI TIPOBE/ICHUS
41 4 COOTBETCTBYIOIIUH TEOPETHIECKOTO HCCIEAOBAHUS U
' ¢husuko- OIIK(Y)-3.2.B1 MOJICTIUPOBAaHUS (PUBMUECKUX U
MaTeMaTHYEeCKUi XMMHYECKUX TIPOLIECCOB U SBJICHUI, a
ammapar, MeTOIbI TaKXke, VIS pelIeHHs IPOPECCHOHATBHBIX
aHanmMsa u IIpumeHnsieT MaTeMaTH4ECKUH anmapat 3a1a4
MO/ICTIUPOBAHUSL TEOPHHU BEPOSTHOCTEH U
OITK(Y)-3 1 p 5 M.OIIK(Y)-3.2 P P IC YMeer HCHONb30BaTh BEPOSTHOCTHBIE U
TEOPETHYECKOTO U MaTeMaTHYeCKOH CTaTUCTUKH B OIIK(Y)-3.2.V1 CTaTHCTUYECKUE METOJBI Ui 00paboTKn
IKCIIEPUMEHTAIBHOT HHKEHEPHOM eI TeTbHOCTH JTAHHBIX
0 UCCIIEJOBAHUS IIPH
penreHnu
3HaeT OCHOBHBIE ONPE/ICIICHUSI, TIOHSTHS 1
npodecCHOHABHBIX
saxaq OIIK(Y)-3.2.31 METO/Ibl TEOPUU BEPOSATHOCTH U
MaTEMaTHYECKOW CTATHCTHKU
2. INoxa3areaun u METOAbI OLICHUBAHUA
IL1anupyemble pe3yJbTaThl 00Y4eHHS M0 TUCHUILTHHE Kon nocrimxenust HaunmeHoBanme pa3geiia MeToabl OlleHHBAHHSI
Kon HaumeHoBaHue KOHTPOJIHPYyeMoi U CIMHILTAH BT (O1IeHOYHbIE MePONPHUSITHS)
KOMIIeTeHIInN (MJIH ee
4acTH)
P/l Brnazgeer HYK(Y)-11 1.Cnyyaiiabie COOBITHS KonTposnbHast paGoTa
OCHOBHBIMH NOHATUSAMH U METOaMU TEOPHU BEPOSITHOCTEN U W.OTIK(Y)-3.2 2.CiyyaiiHble BETMYUHBI H UX nas.
MaTeMaTHYeCKON CTAaTHCTUKH CUCTEMBI Oxzamen
3.3aK0oH OOJIBIIUX YHUCEIT,




MIPEAEIbHBIC TEOPEMBI.
4 .BBIOOPOYHBIA METOA U
OLICHMBaHHE [1APaMETPOB
5.DneMeHThI KOPPEISIIUOHHO -
PErpecCHOHHOTO aHaIH3a
6.IIpoBepka CTaTHCTHIECKIX
THIOTE3

P2 VMmeer NYK(Y)-1.1 1.CnyuaitHbie cOOBITHS Konrponbhas pabora
HCIIONB30BaTh BEPOSITHOCTHBIC M CTATUCTUYSCKUE METOMBI IS W.OTIK(Y)-3.2 2.CnyvaiiHble BEHYUHBI H UX nns.
00paboTKM JaHHBIX, @ IMEHHO: anreOpy BeposSTHOCTEN CHCTEMBI Ox3aMeH
CITy4aiiHbIX COOBITHH, 3aKOHBI PACTIPEACICHHUS CITyIaiHOM 3.3aKk0H OOJBIINX YHCE,
BEJTUYMHBI U MX CHCTEM, 3aKOHBI OOJIBIIINX YHCEI U MPEACTbHbIC npeeIbHBIC TEOPEMBI.
TEOpeMBbI, BHIOOPOYHBIN METO/I M OLICHUBAaHKE TapaMETPOB, 4.Bb100pOYHBIN METOA
perpecCHOHHbIC MOIEIH, MTPABHJIa IIOCTPOCHHUS U MPOBEPKH OIICHHBaHKE MTAPAMETPOB
CTATUCTHYECKUX THIIOTE3 5.D71eMeHTHI KOPPETIIUOHHO -
PErPECCHOHHOTO aHAII3a
6.IIpoBepka CTaTHCTHIECKUX
THIIOTE3
P13 3Haer NYK(Y)-1.1 1.CrnyuaitHbie cOOBITHS Konrponshas pabora
AKCHOMATHYECKOE  ONPENCICHHE  BepOSTHOCTH, ocHoBHpre | H-OMK(Y)-32 2.Cny4aiiHble BEIMYUHBI U UX nis.
TEOpPEMbl ~ TEOPHH  BEPOATHOCTEH,  (HOPMYIBI  TOJHOM CHCTEMBI Ox3aMeH

BEpOSITHOCTH U bailieca, cxeMy INOCIIEOBATEIbHBIX UCIBITAHUN
Bepaynnn, dopmyny bepHynmmu, npubmmkeHHBIE (OPMYIBI
Myaspa-Jlamiaca u IlyaccoHa, (QYHKIHIO pacrpeneieHus
cilyyalHOW  BEJMYMHBI U €€  CBOMCTBAa.  IUIOTHOCTh
pacupeleNieHuss U €€ CBOWCTBA, 4YMCJIOBBIE XapaKTEPUCTUKU
CIy4allHBIX BEJMYMH M MX CBOMCTBA, OCHOBHBIE 3aKOHBI
pacnpenieneHusl CIy4allHbIX BEIMYMH, 3aKOHBI paclpeaeicHus
CIlyJalHBIX BEKTOPOB, HepaBeHcTBa YeOblmieBa, IpeAeiIbHbIC
teopembl YeOwimiea, beprymmm, JlsmyHoBa, Myaspa-Jlamaca,
BBIOOPOUYHBII METOA, SMITMPHUUYECKHE 3aKOHBI PacIpeesIeHus,
SMIMPUYECKUE  MOMEHTHI, JIOBEpUTENbHBII  HMHTEpBAl,
WHTEPBaJIbHBIE OLIEHKH, BBIOOPOYHBIA MapHBIH KOIDPHUIUEHT
KOppeJsiLuY, TapHasi perpeccus, IpoBepKa IT'MIIOTE3 O PaBEHCTBE
JUCTIEPCU U CPEeTHUX 3HAYCHWH HOPMAIBHO PACIpeAeIeHHBIX
COBOKYIIHOCTEH, Kputepuil cornacus Ilupcona.

3.3aK0H OOMIBIINX YHCET,
npe/eabHbIC TECOPEMBI.
4.BrIOOPOYHBIH METO U
OIICHHUBAHKE TAPAMETPOB
5.21eMeHTBI KOPPESIIIMOHHO -
PErpecCHOHHOrO aHaJK3a
6.ITpoBepka CTATHCTHYECKUX
TUIIOTE3




3. IIkaja oueHUBaAHUSA

[Topsimok opraHu3alMy OLICHUBAHUS PE3YyIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTACIIbHBIM JIOKAJbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlleHMBAHMSI PE3YJIbTATOB 00y4YeHHsI B TOMCKOM MoiuTeXHHYeckoM yHuBepcutere (Cuctema oneHUBaHUs)» (B IEHCTBYIOLIEH peIaKium).
Hcnonb3yercs OalIbHO-PEUTUHIOBAsl CHCTEMa OIICHUBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpaaullMOHHAs W JUTEpHAs) MO BHJAAM
yueOHol nesrenbHOCTH (M3yueHue aucturminH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OIMPESIsIeTCS CyMMOW O0ayuioB IO
pe3yabTaTaM TEKYIIEro KOHTPOJISA U MPOMEXYTouHOM aTTectanuu (auddepeHunpoBaHHbIi 3a4eT) (MTOroBas peHTHHroBas oleHKa - Makcumym 100
OaJIoB).

PacnpeﬂeneHHe OCHOBHBIX H AOOIIOJIHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLIErO0 KOHTPOJIA U HpOMG)KyTO‘lHOﬁ aTTcCTalluu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

PGKOMGHI[yeMaH mKajaa aJj1d OTACIABbHBIX OLCHOYHBIX MepOHpI/IHTI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOIHEHHUS CooTBercTBHE
o OnpenesieHue OLEHKH
3aJJaHuA TPAAUIIMOHHOHU OLICHKE
90%+100% «OTIUIHO» OTyIn4HOE TOHMMAaHKE MpeMeTa, BCeCTOPOHHHE 3HaHUA, OTIIMYHbIE YMEHUS U BIIaJICHHE ONBITOM MPaKTUYECKON e TeIbHOCTH,
HEOOXOANMBIE PE3YNIBTAThl 00yUeHHs CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KUM K MAaKCUMAJIBHOMY
70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE TIOHUMAHHUE MPeIMETa, XOPOILNE 3HAHUS, YMEHHS 1 OIIBIT IPAKTUUECKOM NEeITeIbHOCTH, HEOOXOANMBIE PE3YJIbTATHI
00ydeHust chOpMUPOBAHBI, KAYECTBO HU OAHOTO M3 HUX HE OIEHEHO MUHUMAJIbHBIM KOJMYECTBOM OAIIOB
55% - 69% «Y OBIL» [TpuemneMoe MOHNMaHUE MTPEAMETA, YAOBIECTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT MPAKTHYECKOH AEATEIBHOCTH, HEOOXOIUMBIE PE3YIbTaThI
00y4eHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aJlJIoB
0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAIILHO JJOCTATOYHBIM TPEOOBaHHUSIM
[IIxana 1s OLCHOYHBIX MEPONPUATHI DK3aMEHA
% BbINOJIHEHHSI JKk3aMeH, CooTBercTBHE
o o Onpeueneﬂne OLICHKH
3aJaHUH JK3aMCHa (NN TPAAUIIMOHHOM OLICHKE
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PeAMETa, BCECTOPOHHUE 3HAHNUS, OTIIMYHBIE YMEHUS U BIaJ€HUE ONBITOM MPAKTHYECKON AEATENBHOCTH,
HEOoOXOANMBIE PE3YNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, ONM3KUM K MAaKCUMAJIBHOMY
70% - 89% 14+17 «Xoporro» JlocTaTo4HO TIOJIHOE TTOHUMAHHUE NPEIMETa, XOPOIINE 3HAHMUS, YMEHHS U OIIBIT IPAKTHIYECKON JIESITENbHOCTH, HEOOXOJUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJITHOTO M3 HUX HE OIIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0ajlIoB
55% - 69% 11+13 «Y IOBIL» [MpuemieMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHHS, YMEHHS U OIBIT MIPAKTUIECKOH e TeTbHOCTH, HEOOXOIMMEbIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLEHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIlJIOB
0% - 54% 0+10 «Heymoi.» Pe3ynbTaTel 00ydeHuUsI He COOTBETCTBYIOT MHHUMAJIFHO JOCTATOYHBIM TPEOOBAHUSAM

4. TlepeyeHb TUNOBBIX 3aJaHUI




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KonTponbnas pabora

4,

|) JaH psig pacnipenenenus.

=

3.
4.

KoHTponbHasa pabora 1

U3 50 xonnmencaropoB 3a BpeMsi T U3 CTPOS BEIXOIAT 5 KOHIEHCATOpoB. [yl KOHTPOJIS BHIOMPArOT 8 KOHIEHCATOPOB.
HaiitTu BeposTHOCTH TOTO, YTO cpelau HUX 3a BpeMs T U3 CTpOS BHIMIET POBHO 1 KOHIEHCATOpP, UCHONB3YS HOpMyITy
Ilyaccona u nokanbHyo Teopemy Jlamaca.

ITpubop cOCTOMT W3 ABYX Y3JIOB @ M D, COCIMHCHHBIX IOCIEIOBATCSIGHO B CMBICIE HAASKHOCTH, M CTAabHIM3aTOpa
HaTpsDKeHUs S, paboTaromero B AByX pexkumax. [Ipum pabore crabmnmzaTopa B IEpBOM pexnMe ¢ BeposTHocTbio 0.7
HaJIeKHOCTD Y3708 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, €CIIH Y3JIbI HE3aBHCHMBI.

Axsinx, xe(0,7)
0, x ¢ (0,7)

Tpebyercs Haiitn A, moctpouth rpaduk f(x), Haiitn dyHkuuo pacnpenenenus F(x) u moctpouts ee rpaduk, HaiiTh

3ajaHa mI0THOCTH pacnpeaeneHus f(x) cny4daitnoit Bennunnel X: f(x) =

BEpPOSATHOCTH Tonafanus Benuunnbl X Ha yuactok oT 0 o 7 . Berauciaute M[X].
2

Hoxkazate popmyiy [lyaccona.
[I1oTHOCTP pacipenencHus HeNpephIBHOM cy4aifHo# BennduHbL. CBOMCTBA (C JOK-BOM).

KoHTponbHas pabota 2

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

[MocTpounTs TUCTOrpaMMy, MOJIHUTOH;

Haiit TO9eyHBIE OIIEHKH MaTeMaTHIECKOTO OKUAAHNUS, TUCTIEPCHH, CPETHEKBAAPATHIHOTO OTKIIOHEHHUS, ACHMMETPHH U
JKCIIecca;

[pu yposre 3naunmocTu o = 0.05 mpoBepuTh runoTe3y o pacrpeaeeHn  JaHHOH BEIOOPKH M0 HOPMaJIbHOMY 3aKOHY;
Haiiti nHTEpBaIbHBIC OLIEHKH MAaTEMaTHYECKOTO 0XKUAaHHs, TUCTIEpPCUH ¢ HaiexxHocTho B = 0.9.

I1) TIo aByM He3aBHCHMBIM BBIGOpKaM 00beMOB Ny = 11 u Ny = 10 HOpMaNbHEIX pacnpenenenuii Haiinens: X =30.u Y =

2
28. u Sf =08mu Sy = 0.6 . IIpu yposHe 3naunmoctu o = 0.05 mnposeputh HysneByio rumnoresy Hp: My = My mpu




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KOHKypHpyromei Hy: my # my.

U3,

Ilpumep BapmaHTa MHINBUAYAIbHBIX 3aaHuii 1.

1. U3 100 m3pmenuit, cpenu KOTOPBIX MMeeTcs 4 HeCTaHAapPTHHIX, BEIOPAHBI CIIydaitHBIM 00pa3oM 6 W3IeNuii It IPOBEPKH UX
KauecTBa. OnpenenuTh BEPOATHOCTD TOTO, YTO CPEIH BHIOPAHHBIX 6 M3/1eNNid OKaKyTcsl pOBHO 1 HecTaHAApTHOE H3CTIHE,
UCIIONB3Ys KJIACCHYECKOe OIpeleeHue BepoaTHocTH, Gopmyny bepnymin, dopmyiy [lyaccoHa U JToKadbHYIO TeopeMy
Jlanutaca

2. CucreMa S COCTOMT U3 TPEX HE3aBUCUMBIX NOJACHCTEM S, , Spu S.. HercnpaBHOCTE XOTs ObI OHOM MOACHCTEMBI BEACT K
HEHCIPABHOCTHU BCell cUCTEMBI (TIOACUCTEMBI COSAMHEHBI IOCIIeIoBaTeNbHO). [ToncucremMa Sy cOCTOST U3 IBYX
HE3aBUCHUMBIX Ay0nupyromux 61okoB by (K = 1,2) (cxema mapamiebHOro MoICOSANHEH S OITOKOB B IOJCUCTEMAX).

b

b,

HaiiT HaIe)KHOCTh CHCTEMBI — BEPOSTHOCTH TOTO, YTO CHCTEMA OyJIeT UCIIPAaBHA B TEIEHUH HEKOTOPOTO BPEMEHH, €CITH
H3BECTHBI Haje)kHOCTH O110K0B P(a) = 0.95, P(by) = 0.9, P(¢) = 0.99.

3. Mana cuctema u3 IByX OJIOKOB @ W D, coeMHEHHBIX MapajulelIbHO B CMBICIIE HaJSKHOCTH. Kakaplii U3 JBYX OJIOKOB
MOXET padoTaTh HE3aBHCHMO OT APYrOro B TPEX PasHBIX pexuMmax. BeposTHocTh HacTymuieHust nepBoro pexuma 0.1,
Broporo 0.3 . HagexxHocTh paboThl mepBoro 6moka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctsenHo 0.9; 0.8; 085 .
HapexHocTts paboTsl BTOporo 6moka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctBenHo 0.9; 0.95; 0.8 . Haiitm
HaJIe)KHOCTh CHCTEMBI, €CITH OJIOKH HE3aBUCUMBI.

4. Ilepenaercst 5 cooOmmennii mo kaHamy cBsa3u. Kaxmoe coobmienne ¢ BeposiTHOCThIO P = 0.3 HE3aBUCUMO OT APYTHX
nckaxkaercst. CiryuaiiHast BenmnanHa X — 9HCIIO HE UCKaKEHHBIX coo0meHni. [IocTpouTs ee 3aKOHBI pactpeelIeH s, X
rpaduKy, HATH ee YUCIOBBIC XapaKTepUCTHKU. HaliTH BEpOsSTHOCTH TOTO, YTO Oy/ET NCKaKeHO HE MEHEE JIBYX
COOOIIEHNIA.

5. 3agaHa WIOTHOCTB pachpenenenus f(x) cnydaiiHoi Benn4nHb Xz

Asin®x, xe(0,r)
0, x¢ (0,7)

Tpebyercst HaliTH KOIQOUIHUEHT 4, TTOCTPOUTH TpaduK TUIOTHOCTH pactpeaencuust f(x), Haiitn GyHKIMIO pactpeneneHus

fx) =

F(x) u moctpouts ee rpaduk, HANTH BEPOSITHOCTh MOMAaAAHMs BeTHMYHHBI X Ha yd4acTok oT 0 1o 7 . Haiitn 9ncioBbie

4




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

XapaKTCPUCTHKH CITy4aliHON BeTUUUHBI X.

IIpuMep BapuaHTa MHIWBUIYAJIbHEIX 3aJaHUU 2.

1. TIlo Beibopke o6beMa N = 100 mocTpoeH psii pachpecICHHS

Xi -2.0 -15 -1.0 -0.5 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
MaAmemMamuyecko2o OHCUOAHUs, OUCHePCUlU, CPEOHEK8a0PaAMUIHO20 OMKIOHEHUA, ACUMMEMPUY U IKCYecCd.

2. Havimu Oosepumenvhblil UHMEPEaAl HeU36eCMHO20 MAMEMAMULECKO20 OHCUOAHUSL HOPMATLHOU CAYYAUHOU seauyunbl X,

3Has dosepumenvyio seposmuocms B = 0.99 , o6vem evibopru N = 20, svibopounyio cpeonioio X =200, ecau 1) o =10,
2)s=10..

3. Ilo pesynpraTtaM SKCHEPUMEHTA MMOJTyYeHa Tabuna HabMoAeHNI CHCTEMBI CiTy4alHbIX BenmyuH (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

Oyenump dannyio mampuyy pacnpedenenusn (X, Y) na pezpeccuio 6uoos f(x) = B+ Box u f(X) = By + BoX + Sox’.

4. Tlo nByM OONBIIMM HE3aBHCHUMBIM BBIOOpKaM 00BeMOB Nx =42 u Ny = 58 HOpMalbHBIX pacnpenesieHnH HalaeHbI
BBIOOPOYHBIEC 3HAYEHUAMM MaTeMaTHIecKux okunannii X =120 u y = 130. Nucnepcuu ussecthel D, =24 n Dy =20.

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




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

5. Tlo

X 1O HOpPMAajJbHOMY 3aKOHY, €CIHM 3aJaHO Ny IoNajaHui

kpurepuro [Iupcona npu yposre 3HaunMoct o = 0.01 mpoBeputh runoTesy 0 pacipeneneHNH CIy9aiHON BETHIHHBI
BEIOOPOYHBIX 3HAYCHWH CIy9aliHOW BeIWYMHBI X B

noauHTepBai £ = (ay, by ):

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

DK3aMeH

w

RO ~NOA

12.
13.
14.
15.
16.
17.

18.

0.

IlepeyeHb BOIIPOCOB, OTBETHI HA KOTOPLIC JAIOT BO3MOXKHOCTh CTYJICHTY MPOJESMOHCTPUPOBATh, a
OpenoaaBaTC/Il0 OUCHUTHh CTCIICHL YCBOCHUSA TCOPCTHYCCKHUX U d)aKTI/I‘ICCKI/IX 3HAHUM Ha YPOBHC
3HAaKOMCTBa

Uro B TeopHH BEpOSTHOCTEH MOHMMAIOT moja coOwpiTHeM? Kakoe coOwiTHe HasbiBarOT AocToBepHBIM? Kakoe —
HEBO3MOXXHbBIM?

Kakwue omepanuu onpenencHsl Hag coObTusMI? KakoBBI CBOMCTBA 3THX OTIepanuii?

CoopmynupyiiTe CTaTHCTHYECKOE, KIACCHIECKOE, TEOMETPHUECKOE OIPENENICHHsI BEPOSITHOCTH. B Kakux ciydasx
HCIONB3YIOTCS 3TU ONpeaeacHus?

CoopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPUH BEPOSITHOCTEH.

VYKaKuTe OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

Uro Takoe ycioBHas BepOosSTHOCTH? Kak onpesenseTcst 3aBUCUMOCTh M HE3aBUCHUMOCTh COOBITHIA?

Yemy paBHBI BEPOSITHOCTH CYMMBI U IIPOU3BEICHUS] COOBITHIA?

B kaxux ciaydasx Ui pacueTa BeposiTHOCTE! puUMeHsaeTcst popMyIisl OTHOM BeposTHOCTH U baiteca?

Urto Takoe cxema ucnbITanuii bepryniu?

B kakux ciydasix JjIsl pacueTa BEpOsATHOCTEH mpuMeHstoTcest hopmyibl bepayiu. Myapa-Jlamaca, [Tyaccona?

. Uro Takoe cnydvaiiHas BenuurHa? YTO Ha3bIBAIOT 3aKOHOM PACIpENEIeHUs CTy4YaliHOM BETUYUHBI?

Kakas ciydaiiHas BenMuYMHA Ha3blBaeTCsl NUCKPETHOM ciydyaiHON BennyuHOM? YUTO Takoe psAn pacrupelesieHus
JVICKPETHOH CITy9aifHOW BEJIMIHHBI ?

MHaiite ompenenenne (GyHKINMM paclipefeieHus ClydaiiHOW BennunHbl. KakoBBI OCHOBHBIE CBOWMCTBAa (DYHKIIUH
pacnupenenenus ciay4aiHon BeIMYuHbI?

Kakag ciyuaiiHasg BelM4MHA Ha3bIBA€TCS HENPEPHIBHOW cioydyaiiHOM BennuuHOi? YTO Takoe IIIOTHOCTh
pacnpenenenus HepepbIBHON CITyIaifHON BEITMYUHBI?

KaxoBBI OCHOBHBIE CBOICTBA INIOTHOCTH M (DYHKIIMU PacTIpeAeICHNSI HETIPEPHIBHON CITydaifHON BETHYHHBL.

Kakwe unciioBbIe XapaKTepPUCTHUKHU CITydaitHOH BeTnunHbI Brl 3HaeTe? UTo XapaKkTepr3yIoT 3TH XapaKTepUCTHKH?
Kak ompenemnsercss MaTeMaTndeckoe OXHAAHWE CIIy9aifHOW BEIMYMHBI, KAKOBBI CBOMCTBA MAaTEeMaTHYECKOTO
OXKHITAHU?

Kak onpenensiercst nucnepcust caydaiiHol BennunHbl? KakoBbl CBONCTBaA gucnepcun?
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19.
20.
21.
22.

23.
24.

25.

26.

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

39.
40.

41.

Kaxk onpezenstoTcs 1 4To XapakTepu3yroT KOd(QQUIMEHT aCHMMETPHU M DKCLIECC pacTpeesieHns ?

Kak onpenenstoTcs KBaHTHIIN U KPUTUYECKHE TOUKH paclpeieNeHus?

Kakoe pacmpeneneHne HasblBaeTCss OWHOMHMANBHBIM? — YKaKUT€ OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU
OMHOMHAJIBHOTO paclpeeIeHus.

Kakoe pacnpeznenenue HasepiBaeTcsi pacnpeneneHueM Ilyaccona? KakoBbl OCHOBHBIE UHCIIOBBIE XapaKTEPUCTHKHU
pacnpenenenus Ilyaccona?

Uro Takoe mpocTedmmii MoToK coOpTHii? KakomMy pacnpeneneHnto NoInHAeTCS IPOCTEHIIN IIOTOK COOBITHIA?
Kakoe pacnpeneneHne Ha3bIBAlOT pPaBHOMEPHBIM pacmpenencHueM? YeMmy paHbl IUIOTHOCTE W (DYHKITHS
pacIipeneneHus, OCHOBHbIEC YHCIIOBBIE XapaKTEPHUCTUKH PABHOMEPHOTO PacIIpeaeIeHIsA?

Kakoe pacmpenenenne Has3bIBalOT HOPMAalIbHBIM paclpejeneHueM. KakoBa INIOTHOCTP M OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKN HOPMAIBHOTO 3aKOHa?

Uro Takoe craHIapTHas HOpMaibHas BenuunHa? KakoBa CBsI3b MEXIy (QYHKIMSIMH paclpeeeHus IPOU3BOILHON
HOPMaJBHOW BEJNMYMHBI W CTaHAApPTHOM HOpManbHOW BennumHbI? Kak cBsizaHa (YHKIMS pacrpeaeieHus
CTaHIapTHOH BenuuuHb ¢ PyHKImel Jlamiaca?

Kak onpenensiercs BepOSTHOCTh OTKJIOHEHUS HOPMAaJIbHOM ClIy4alHOW BENMYMHBI OT MAaTEMaTHYECKOTO OXHJIaHUA
Ha 33J]aHHYIO BeJIM4YMHY? B ueM COCTOUT MPaBUIIO «TPEX CUTM»?

Uro Ha3bIBaIOT CHCTEMOW CIy4alHBIX BEJNMYHMH (ciaydaiiHeiM BekTopoM)? Kak onpenmensercs QyHKuus
pacnpenieneHusl CHCTeMBI CITy4JaiHbIX BEJIMUNH, KAKOBBI €€ CBOMCTBA (IS IBYXMEPHOI'O CIIy4yaiiHOTO BeKTOpa)?
Kakne ciydaiiHble BEKTOpBI OTHOCAT K BEKTOpaM JuCKpeTHoro tuma? Yro Takoe Tabnuia COBMECTHOTO
pacnpeneneHus CHCTEMBI, UMEIOIIEN TUCKPETHOE pacipeaeacHue?

Kakue cmydaliHble BEKTOPBI OTHOCAT K BEKTOpaM HeNpepblBHOrO THma? UYTo Takoe IIOTHOCTH COBMECTHOTO
pacmpeneneHusl CUCTEMBI, MMEIOLIEH HempephlBHOE pachpeneneHue? KakoBbl OCHOBHBIE CBOMCTBA ILUIOTHOCTH
COBMECTHOI'O pacrpeeneHus?

Kak onpenensieTcst HE3aBUCUMOCTD CITyYaifHbIX BeTUUMH? YUTO Takoe YCIOBHBIN 3aKOH pacipeneieHus ?

UeMy paBHBI MaTeMaTHIECKOE OXKHUIAHNUE U JUCTIEPCUS CYMMBI U IPOU3BEICHHUS CITyJaifHBIX BEJINIHH?

UYro xapakTepu3yloT KOBapUalus U KO3(GHUIUESHT KOPPEISLNH CITy4aifHbIX BENUYMH? YKaKUTE OCHOBHbBIE CBOMCTBA
k03 (uIHeHTa KOPPEISIIIHH.

Kak oueHHTh BEpOSTHOCTh OTKJIOHEHHS CIIydyallHON BETHMYMHBI OT MAaTEMaTHYECKOTO OXKHIAHHUS C ITOMOIIBIO
HepaBeHcTBa YeOblieBa?

Cdhopmynupyiite 3akoH 6onbnmmx gucen YeOwimesa, Teopemy bepHymmm.

CdhopmynupyiitTe eHTpaIbHYIO npenenbHyro Teopemy (LIIT).

Uro B MaTeMaTH4eCKOH CTaTHCTHUKE MOHHMAKOT TOJ| T€HEepallbHOW COBOKYITHOCTHIO? BBIOOpKOW W3 TeHEpalbHOM
COBOKYITHOCTH?

Kak crpoutcs cratuctudeckuit psa? B kakux ciaydasx OpUMEHsIETCsl CIpYINIUPOBAHHBINA cTaTucTHUecKuil pan? Kak
OIIpeAeNseTcs AJMHA NHTEPBaja TPYIIUPOBAHUS ?

YTO OICHUBAET CTATHCTUYCCKUH Psil OTHOCHUTENIbHBIX YacToT? ITnoTHOCTEH YacToT?

UTo HCHONB3YIOT B KadecTBe TpadUUecKOW WIUTIOCTPAIIMM CTATUCTHUECKUX pPsmoB? OIEHKOW KaKUX KPUBBIX
ABJISIIOTCS TOJIUTOH YacTOT M THCTOrpaMma?

Kakwe BenmUYrHBI HCIIONB3YIOT B KAYECTBE YHCIOBBIX XapPaKTEPUCTUK BHIOOPKH? KakoOBBI OCHOBHBIE CBOMCTBA 3THX
XapaKTEePUCTUK?
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42. Kak ompenensercs sMIMpuueckas GyHKIHS pacrpeaeneHns1? YKaKuTe OCHOBHbIE CBOICTBa 3TOH (yHKINH.

43. Yro Ttakoe onenka mnapamerpa? Kakas oueHka Ha3biBaeTcs HecMelleHHo#H? Kakas — cocrosrenbHoi? Kakas
3¢ GeKTHBHOI?

44. Yro Takoe IOBEPUTENBHBII HHTEPBAT U BEPOSTHOCTH? KakoBbI OCHOBHBIE MPUHIMNBI TocTpoenust J{1?

45. Kak crpouTcst J[OBEpPHUTENbHBIH MHTEpBal IS MaTeMaTHYECKOTO OXXHUAAHHS HOPMAJIbHOM TIeHepalbHOU
COBOKYITHOCTH IPY M3BECTHOM U HEM3BECTHOM O ?

46. Kak cTpouTcs JOBEpUTEIbHBIN HHTEPBAI ISl TUCTICPCUH HOPMAJIbHOW T'eHEepalbHOM COBOKYITHOCTH IIPH M3BECTHOM
Y Heu3BecTHOM a ?

47. Yto TaKoe cTaTUCTUYECKas TUIIOTe3a M CTATUCTHUECKUH KpUTEpHit?

48. Kakwne ommmOK{ Ha3bIBAIOT OIIMOKAMH MIEPBOTO M BTOPOTO POja MPpH MPUMEHEHUH CTAaTUCTHYECKUX KputepueB? Kak
OnpenersieTcss MOLHOCTb M COCTOSTENEHOCTh KPUTEPHS?

o 2
49. Onummte KpuTepuii cornacus }~ IlupcoHa 1y MpoBepKH THIOTE3BI O 3aKOHE PACIIpeIeIeHUs.
50. OnummTe KPUTEPUH AT IPOBEPKH THIIOTE3 O 3HAYEHUH MATEMaTHIECKOTO OXHMIaHUSI HOPMAJIbHON COBOKYITHOCTH.
51. Omnumure KpUTEPUH VIS NIPOBEPKU THIIOTE3 O 3HAYEHUH JUCTIEPCUU HOPMaJIbHOM COBOKYITHOCTH.

52. Kakue ucronb3yloT KPUTEPUH JUIsl IPOBEPKU TUIIOTE3bI O PABEHCTBE JUCIEPCHI IBYX HOPMAJIBbHBIX BEJINUNH?
53. Kakue ncnonb3yloT KpUTEPUH JUIsl IPOBEPKU THUIIOTE3bl O PABEHCTBE JABYX CPEIHMX HOPMAJIBHBIX BEINYNH?

5. MeToanuecKkue YKa3aHHu4 10 nmpoueaype oncHuBaHusl

OueHo4HbIe MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLIECHOYHOT0 MEPONPHATHS U He00X0AMMbIe MeTOAUYCCKHE YKAZAHUS

1.

KonTponbnas padota

B cemectpe CTYACHTHI BBHINMONHAIOT 2 KOHTPOJBHBIX PAOOTHI, COAEPIKAaHWE KOTOPBIX OXBATBIBACT BCE Pa3[Ielibl
quctuIUInHbBL. - KakmoMy CTyneHTy BbgaeTcst cBOMl BapuaHT. KoHTponbHBIE pPaOOTBI TPOBOASTCS B Yachl
MPAKTUYECKUX 3aHATHUH. 32 KKIAYI0 KOHTPOJbHYIO pa0OTy MaKCUMAJIbHBIM Oalljl ONpEACseTCs] B COOTBETCTBUE C
PEUTUHI-IIJIAHOM TUCLUILIUHBL.

Kpurepumn oueHku 3axaHusi:

e bajuibl 3a KOHTPOJIBHYIO PadoTy MOIY4alOTCsl YMHOKEHHEM MaKCHUMaIbHOTO 0ajuia, MpeayCMOTPEHHOTo 3a
Hee B COOTBETCTBHE C PEUTHUHI- TUIAHOM, Ha JIOJII0 BEPHO BBIITOJHEHHBIX 3alaHHM.

13

B cemectpe ctyaents! BemmonHsoT 2 MJ13 o Bcem pa3zenam nporpaMMbl TUCIUILTAHBL Y KaXJI0TO CTY/ICHTa B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET HOPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTABE
TPYIIIIEL.

W13 BeimaroTCs KaXXI0MY CTYACHTY IEPCOHAIBHO.

Pemenwne kaxmoro 3aganus J0DKHO OBITH TTOJIPOOHBIM, C BKIFOUYCHHEM ITPOMEKYTOYHBIX PACUETOB, PACCYKICHHN,
HOSICHEHHUI, C YKa3aHUEM HCIIOJIb30BAaHHBIX METOJIOB U (hopmyil. 3aJaHNe BBICBUTACTCS OTACIBHBIM (aiiiom,
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ykazbiBaercss PO, rpynmna.
Kpurepumn oneHuBaHus
Odopmienue 3ananus 25% Oamion
Copnepxanue 75% Oannos

W13 cuntaercs 3auTeHHbIM, eciii HaOpaHo Ooiee 55% OT MaKCHMaJTLHOTO Oaljia 3a 3aJaHue

DK3aMeH

DK3aMeH OCYLIECTBISIETCA B COOTBETCTBUH ¢ [10y105%k€HNEM O IPOBEIEHUH TEKYIIErO KOHTPOJIA U
npomexxyrouyHon arrectauuu TIIY Ha sk3ameHe cTyeHTY BBIIAalOTCS OMIIETHI, BKIIOYAIOLINE TEOPETHYECCKHIE
BOIIPOCHI U NpaKkTHueckue 3a1anus. IIpenogasarens, IpoBepuB paboTy, B X0 YCTHOM Oecebl CO CTYI€HTOM MOKET
3aJaBaTh BOIIPOCHI IO CaMOMY OHJIETY, a TaKXKe JIOTOJTHUTENLHBIE BOMIPOCHI 110 TEOPUHU U MPaKTUKe. B uTore cryneHT
HaOHMpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuManbHO 20 OamroB. OneHka 3a AUCIUIUINHY (OPMHUPYETCS KaK UTOrOBas
3a pabOTy B CEMECTPE U IK3aMEH B COOTBETCTBHUE C MIPHHSATOM IIKAION OICHUBAHMS.

CTyIeHThl, He CAABLINE 3K3aMEH B CECCHOHHBIHM MEPUO, MOTYT MEPECAATh €0 B IIEPHOAbI TUKBUIALIMN
3a/I0JDKEHHOCTEN B COOTBETCTBHUE C ACUCTBYIOIIEH ITPOLIEypOH.

B cootBercTBuu ¢ mpukazamu oT 25.07.2018 r. Ne58/on OO yTBepkAeHUM U BBEJICHUH B JICHCTBUE
«CucTeMbl OLIEHUBaHUS Pe3yJIbTaTOB 00y4eHHs B TOMCKOM MOJIMTEXHUUECKOM yHUBepcutere» U Ne59/ox
OO0 yTBep>KIeHUH U BBEJIEHUU B JielicTBUE HOBOU penakuuu «IlonoxeHus o mpoBeASHUH TEKYILETO
KOHTPOJISI U IPOMEXYTOUHOU arrectanuu B TITY» ax3amen no gusnke mpoBOAUTCS B yCTHOU (hopme.
CryneHTy BblAaeTCs SK3aMEHAIIMOHHBINA OMIIET, COAepKAIIUN TEOPETHUECKHUE BOMPOCHI, KAUeCTBEHHBIC U
KOJIMYECTBEHHBIE 3aaun. KaxxpIil Bompoc O6uiieTa orieHuBaThes 6amioM (Bcero mo omiery 20 6aioB).
DK3aMeH MPOXOANT B YCTHOH opme.

CoriacHo HIKabl OIIEHUBAHUS PE3YJIbTaTOB

18-20 6am10B (OTIIMYHO) - BCEeCTOPOHHME 3HAHHSA, OTIMYHbIE YMEHHUS U BJIajIcHHE OMBITOM IPAKTHYECKOH IeATeTHOCTH,
HEOOXOIMMBIE PE3YILTAThl 00yUeHHs CHOPMUPOBAHDI;

14-17 6a10B (XOpOILO) - IOCTATOYHO MOJIHOE MOHMMAHHUE MPEMETA, XOPOILUE 3HAHUS, YMEHHUS U OMBIT MIPAKTHYECKOi
NEATETLHOCTH, HEOOXOIMMBIE PE3YJILTAThI 00y4eHHUs CHOPMUPOBAHBI;

11-13 6annoB (yIOBIETBOPUTEIHHO) - TipHeMIEMOE TIOHMMAHKE MIPEJIMETA, YI0BIETBOPHTEIbHbIE 3HAHUS, yMEHHUS H
OTIBIT TIPAKTHYECKOH IeATENLHOCTH, HEOOXOIMMbIE PE3YIbTaThl 00yUeH s CHOPMUPOBAHBI;

0-10 6anoB (HEYIOBIETBOPUTEIBHO) - pe3yIbTaThi 00YUEHHS HE COOTBETCTBYIOT MUHUMANIBHO IOCTATOUHBIM
TpeOOBaHUSIM.
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Pe3ysbTaThl MPOMEKYTOYHOM aTTeCTalluH OPOPMIISIOTCS BEOMOCTBIO U BHOCSTCS B 3a4E€THYIO KHIKKY
o0yuJaromerocs.




