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1. Pouab qucuuninebl «Matematuka 4.1» B popMHPOBAHUH KOMIIETEHIHI BHIMYCKHUKA:

JileMeHT . CocTaBasiiomue pe3yJabTaToB 0CBOEHHS (J€CKPUIITOPHI
. 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 OCHOBHBIEC ONPE/ICIICHUs], 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.Cny4aiiHbie 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,




MIPEEIbHBIC 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 KOPPEIIIIHOHHO -
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 MOC/I€NOBATEIbHBIX UCIIBITAHUN
Bepaynnn, dopmyny bepHynmmu, npubmmkeHHBIE (OPMYIBI
Myaspa-Jlamiaca u IlyaccoHa, (QYHKIHIO pacrpeneieHus
cilyyalHOW  BEJMYMHBI U €€  CBOMCTBAa.  IUIOTHOCTh
pacupeleNieHuss U €€ CBOWCTBA, 4YMCJIOBBIE XapaKTEPUCTUKU
CIy4allHBIX BEJMYMH M HX CBOWMCTBA, 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, JIOBEPHUTENBHBI  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. IIkajga oueHUBAHUSA




[Topsiok opraHM3alMy OLIEHUBAaHUS PE3YJbTATOB OOYUYEHHS B YHHBEPCUTETE PEIVIAMEHTUPYETCS OTIENIbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«CucremMa OIIEHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM MoMMTeXHUYecKoM yHUBepcuTeTe (CrcTeMa OlleHuBaHMsA)» (B JICHCTBYIOMICH pEIaKIlim).
Hcnonp3yercst OammbHO-PEUTHHIOBass CHCTEMa OIICHWBAaHUS pe3yabTaToB oOyueHus. VToroBas omeHka (TpaAMLMOHHAS M JIMTEpHas) MO BHAAM
yueOHor nesrenbHOCTH (M3yuenue aucturminH, YHWPC, HUWPC, kypcoBoe NpoeKTHpOBaHHE, MPAKTHKH) ONPESIsIeTCS CyMMOW O0ayuioB IO
pe3yJbTaTaM TeKyIIero KOHTPOJISl M IPOMEXKYTOUHOM aTtectaiuu (IudepeHIupoBaHHbIil 3a4eT) (MTOroBasi peUTHHIOBas OlleHKa - MakcumyM 100

OaJIoB).

PacnpeﬂeneHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPONPHUATUA TCKYLIECIO0 KOHTPOJIA U HpOMG)KyTO‘lHOﬁ arrecrauuu
YCTaHAaBJIMBACTCA KAJICH AAPHBIM peﬁTHHF-HHaHOM JUCHUIIINHBI.

PGKOMGHI[yeMaH mKajaa aj1id OTACIABbHBIX OLCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUS
3aaHUA

CooTBeTCTBHE

TPaJHLHOHHOJ OLICHKe

OmnpenesieHue OLEHKH

90%+100% «OTIUIHO» OTnuyHOE NOHUMAaHKE IIPeAMEeTa, BCECTOPOHHUE 3HAHUS, OTJINYHBIE YMEHUS U BJIaJICHHUE ONBITOM IIPAKTUYECKOH eATEIbHOCTH,
HEeo0XO0MMBbIE Pe3yNIbTaThl 00y4eHHs cHOPMHUPOBAHBI, X KAYECTBO OLICHEHO KOJIMYECTBOM OAJIOB, OM3KUM K MAKCUMAIEHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAaHUE MPEAMETa, XOPOIIUE 3HAHUS, YMEHHS 1 OTIBIT IPAKTUUECKOMN NEeITeIbHOCTH, HEOOXOANMBIE PE3YJIbTaThI
00y4deHus cOPMHUPOBAHBI, KAUYeCTBO HH OJJHOTO U3 HUX HE OIICHEHO MUHUMAJILHBIM KOJMYECTBOM 0allioB

55% - 69% «Y IOBIL» [TpuemneMoe MOHMMaHUE IPEIMETa, YOBICTBOPHTEIBHBIC 3HAHNUS, YMEHHS H OIBIT IPAKTHYCSCKOHN e TeIEHOCTH, HEOOXOAUMEBIE PE3YJIbTATHI

o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0asioB

0% - 54%

«Heynosiu.»

PC3yJ’ILTaTBI 06y‘16HI/I$[ HE COOTBCTCTBYIOT MUHUMAJIIbHO JOCTATOYHBIM ’I‘pe60BaHI/I$[M

IIIkana 111 OEHOYHBIX MEPONIPUITHI DK3aMEHa

% BbINOJIHEHHSI JKk3aMeH, CooTBercTBHE
3a/1aHMii IK3aMeHa 0ann TPaJULHOHHO OLlCHKe Onpeneaenue oneiicn

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE TPEAMETa, BCECTOPOHHUE 3HAHNUS, OTIIMYHbIE YMEHUS U BIaJCHHUE ONBITOM MPAKTHYECKOH AEATENBHOCTH,
HEOoOXOANMBIE PE3yNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, ONM3KUM K MAaKCUMAJILHOMY

70% - 89% 14+17 «Xopormro» JlocTaTo4HO TIOJTHOE TIOHUMAHHUE NPeIMETa, XOPOIINe 3HAHUS, YMEHHS U OITBIT IPAKTHUECKOH NeATENbHOCTH, HEOOXOIMMbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIbHBIM KOJIHYECTBOM 0ajlIoB

55% - 69% 11+13 «Y OBIL» [MpuemaeMoe OHMMaHUE MIPEAMETA, YIOBIETBOPUTENbHBIE 3HAHHS, YMEHHSI U OIIBIT IIPAKTUYECKON JIESITENbHOCTH, HEOOX0IUMBIE
[pe3yIpTaThl 00yueHHs C(OPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MHHUMAJIEHBIM KOJTMYECTBOM OaiioB

0% - 54% 0+10 «Heynosiu.» PesynbTarhl 00ydeHUs: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb TUNOBBIX 3aJaHUI

OueHoYHbIE MEPONIPHSITHS

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

1. | KonTposbHas pabora




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

o s

|) Jan psix pactpeneneHus.

3.
4,

KoHTponbHasa pabora 1

W3 50 koumeHcaTopoB 3a BpeMst T U3 CTPOs BBIXOJAT 5 KOHAEHCATOPOB. J[jisi KOHTPOJISL BEIOUPAIOT 8 KOHIEHCATOPOB.
Haiiti BeposITHOCTB TOTO, YTO cpely HuX 3a Bpems T U3 CTpOs BBIAAET POBHO 1 KOHIEHCATOP, UCHONB3Yst HOPMYITY
ITyaccona u JlokanbHyo Teopemy Jlaraca.

ITpubop COCTOUT W3 ABYX Y3JIOB @ H D, COSIMHCHHBIX IOCIEIOBATEIFHO B CMBICIE HAASKHOCTH, M CTabmin3aropa
HaTpsDKeHUs S, paboTaromero B AByX pexkumax. [Ipum pabore crabmimszaTtopa B IEpBOM pekuMe ¢ BeposTHOCThIO 0.7
HaJeXHOCTD y3110B P(a) = 0.9, P(b) = 0.95. Ilpu paGote crabunnzaropa BO BTOPOM PEKUME HAIEKHOCTE y3I0B P(a) =
0.8, P(b) = 0.9. Haiitn Hame:)KHOCTH IPHOOPA, €CITH Y316l HE3aBUCHMBI.

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

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

3agaHa MIOTHOCTH pacnpeneseHus f(x) ciydaitnoi Benmuuunnsl X: f(x) =

BEPOATHOCTD TIOTAfaHus BemauHbl X Ha ygacTok oT 0 o % . Berauciauts M[X].
2

Joxkasats dopmyny Ilyaccona.
[I1oTHOCTP pacipenencHus HeNpepBIBHOM cy4aifHo# BennduHbL. CBOMCTBa (C JOK-BOM).

KoHTponbHas pabota 2

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

IMocTpOUTh THCTOTPaMMY, MTOJUTOH;

Haiitu ToyeuHbIe OLIEHKH MaTeMaTHIECKOTO OXKHUIAHNs, AUCIICPCHHU, CPEAHEKBAPATHIHOTO OTKJIOHCHHS, ACHMMETPHHU U
IKCIIECCa;

ITpu yposre 3naunmoctn o = 0.05 mpoBepuTh THIOTE3y O PACIpeAeICHUH JaHHOH BEIOOPKH 110 HOPMAJIbHOMY 3aKOHY;
HaiitTu nHTEpBajIbHBIE OLIEHKH MAaTEeMaTH4YECKOT0 OXKUAaHHs, IUCTIEPCHH ¢ HaiexHocTho B = 0.9.

I1) Tlo 1ByM He3aBHCHMBIM BBIGOpKaM 066eMOB Ny = 11 1 Ny = 10 HOpManbHBIX pacHpenenenuii Hainens X = 30.u Y =

2
28. u Sf =08m Sy = 0.6 . [Ipu yposHe 3naunmoct a = 0.05 mnpoBeputh HyineByro rumoresy Hp: My = My mpu

KOHKypupyomen Hi: my # my.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

U3,

Ilpumep BapmaHTa MHINBUAYAIbHBIX 3aaHuii 1.

1. U3 100 m3penuit, cpenu KOTOPBIX MMeeTcs 4 HeCTaHAAPTHHIX, BEIOPAHBI CIIydaitHBIM 00pa3oM 6 W3IeNuii It IPOBEPKH HX
KauecTBa. OnpenenuTh BEPOATHOCTD TOTO, YTO CPEIH BBIOPAHHBIX 6 M3/1eNNiA OKaKyTcsl pOBHO 1 HecTaHAApTHOE H3eTIHe,
UCIIONB3Ys KJIACCHYEeCKOe OIpeleeHue BepoaTHocTH, Gopmyny bepnymin, dopmyiy [lyaccoHa U JToKadbHYIO TeopeMy
Jlanutaca

2. CucteMa S coCTOHT U3 TpeX HE3aBUCHMBIX MOACUCTEM S, , Sy S;. HencnpaBHOCTS XOTS OBI OHOW TOJCHCTEMBI BElIET K
HEUCIIPAaBHOCTH BCEH CHCTEMBI (IIOJCHCTEMBI COSIMHEHBI TI0CIeA0BaTebHO). [loncucremMa S, coCTOSAT U3 ABYX
HE3aBUCUMBIX JAy0nupyromux 61okoB by (K = 1,2) (cxema mapaieibHOro MoICOSANHEH S OIOKOB B IOJCUCTEMAX).

b

b,

Haiiti Hafe)KHOCTh CUCTEMBI — BEPOSITHOCTD TOTO, YTO CHCTEMA Oy/ET UCIpaBHa B TEUEHHH HEKOTOPOTO BPEMEHH, €CIIH
HU3BECTHBI Haae)kHOCTH O110K0B P(a) = 0.95, P(by) = 0.9, P(¢) = 0.99.

3. Hana 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 . HagexxHOoCTh paboThl mepBoro 6moka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctBenHo 0.9; 0.8; 085 .
HapexHocTts paboTel BTOporo 6moka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctBenHo 0.9; 0.95; 0.8 . Haiitm
HaJIe)KHOCTh CHCTEMBI, €CIIH OJIOKH HE3aBUCUMBI.

4. Ilepenaercst 5 cooOmmennii mo kaHamy cBsa3u. Kaxmoe coobmienne ¢ BeposiTHOCThIO P = 0.3 HE3aBUCUMO OT APYTHX
nckaxkaercst. Ciryuaiinast BennanHa X — 9HCIIO HE UCKaKEHHBIX coo0meHni. [IocTpouTs ee 3aK0OHBI pactpeeIeH s, X
rpaduKy, HATH ee YUCIOBBIE XapaKTepUCTHKU. HaliTH BepOsSTHOCTH TOTO, YTO Oy/ET NCKaKeHO HE MEHEE JIBYX
COOOIIEHNIA.

5. 3ajana mwioTHOCTH pacnpesenenus f(x) ciy4aiiHoi BeauauHbl X2

Asin®x, xe(0,r)
0, x & (0,7)

TpebOyercst HaiiTh KO3QPUIMEHT A, TOCTPOUTD IpaduK IIOTHOCTH pacnpenenenus f(x), HaiiTn GyHKIMIO pacpeneneHus

fx) =

7 HaiiTi YHMCIOBBIE

4

F(x) u noctpouts ee rpaduk, HATH BEPOSITHOCTH MOMNagaHus BenuunHbl X Ha ydactok ot 0 1o

XapaKTEePUCTUKH CIIy4aliHON BeIU4uHbI X.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

IlpuMep BapmaHTa MHINBUAYAIBbHBIX 3aJaHUH 2.

1. Tlo Beibopke o6pema N = 100 mocTpoeH psia pacipeneIeHus:

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  cucmozpammy, HOMUSOH U IMAUPUYECKVIO (QYHKYul0 pacnpedenenus. Hatimu moyeunvie oyenxu
MAMEMAMUYECKO20 OHCUOAHUSL, OUCNEPCUU, CPEOHEKBAOPAMULHO20 OMKIOHEHUS, ACUMMEMPUU U IKCYECCd.

2. Hatimu Oogepumenvhblil UHMEPBAL HEU3BECHO20 MAMEMAMULECKO20 OHCUOAHUS HOPMATLHOU CAYYAUHOU Beauyunbl X,
3Has dosepumenvuyro seposimuocms B = 0.99 , o6vem gvibopru N = 20, svibopounyro cpeonoro x =200, ecau 1) o = 10,
2)s=10..

3. Tlo pe3yabpraTaM 3KCIEPUMEHTA MOJTydeHa Tabiuia HabII0eHNI CUCTEMBI CiTydaiHbiX Bennuud (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 pacnpedenenus (X, Y) na pezpeccuio 6uoos f(X) = Bt fox u f(X) = i+ Box + Sox.

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

[pu yposHe 3Hauumoctu o = 0.05 mpoeepuTs HyneByro rumnotesy Ho: My = My npu koHKypupyrowei 1) Hy: my # my,
2) Hy: my < my.

5. To xputeputo [Tupcona npu yposue 3HaunmMoctd o = 0.01 mpoBepuTh rUIOTE3y O pacHpeCICHUN CITyYaitHON BEIIMIHHBI
X 10 HOpPMaJbHOMY 3aKOHY, €CIHM 3aJaHo Ny TMomnaJaHuii  BBIOOPOYHBIX 3HAYCHHUN CIy4yalHOW BEJIWYWMHBI X B




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

noauHTepBai £ = (ay, by ):

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

DK3aMeH

w

RO ~NoOM

13.

14.

15.
16.
17.

18.
19.
20.

IlepedyeHp BOIPOCOB, OTBETHI Ha KOTOPKIE JAIOT BO3MOXKHOCTE CTYACHTY IIPOJIEMOHCTPHPOBATH, a

OpenoaaBaTC/JIl0 OUCHUTHh CTCIICHL YCBOCHUSA TCOPCTHYCCKHUX U d)aKTI/I‘-ICCKI/IX 3HAHUM Ha YPOBHE

0.
. Uro Takoe cnydvaitHas BenuurHa? YTo Ha3bIBAIOT 3aKOHOM PACIIPENEICHUS CTy4yaliHOM BETUYUHBI?
12.

3HAaKOMCTBa

Uro B Teopum BeposiTHOCTEW MOHMMaT moj coObiTeM? Kakoe coObiTMe HasbiBaloT jaocToBepHbIM? Kakoe —
HEBO3MOXXHbBIM?

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

ChopmynupyiiTe CTATUCTHYECKOE, KIACCHIECKOE, TEOMETPHUIECKOE OIpENIeICHNsT BEPOSTHOCTH. B Kakux cirydasx
HCIOJIB3YIOTCS 9TH ONPENEICHUS?

CdhopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPHU BEPOSITHOCTEH.

VYKaKuTe OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

UYro Takoe yciaoBHas BepoaTHOCTh? Kak onpenesnsiercst 3aBUCUMOCTb U HE3aBUCUMOCTb COOBITHIT?

UeMy paBHBI BEPOSITHOCTH CYMMBI M ITPOU3BEACHUS COOBITHI?

B kaxux ciaydasx Ui pacueTa BeposiTHOCTEH MpUMeHsaeTcst popMyIisl OTHOM BeposTHOCTH U baiteca?

Urto Takoe cxema ucnbITanuii beprynmun?

B kakux ciaydasix JjIsl pacueTa BEpOsATHOCTEH mpuMeHstoTcest hopmyibl bepayiun. Myapa-Jlaraca, [Tyaccona?

Kakas ciydaiiHas BenMuMHA Ha3blBaeTCsl NUCKPETHOM ciydyaiHON BennyuHOM? YUTO Takoe psAn pacupelesieHus
JVICKPETHOH CITy9aifHOW BEJIMIHHBI ?

Haiite ompenenenne (QyHKIHMM paclipefeieHus ClIydaiiHOW BennunHbl. KakoBBI OCHOBHBIE CBOWMCTBAa (DYHKIIMH
pacnupenenenus ciay4aitHoN BeIMYruHbI?

Kakas ciydaiiHas BeJaMuMHA Ha3bIBACTCSd HENPEPBIBHOW cCilydyaiiHOM BennyuHOM? YTO Takoe IIOTHOCTh
pacnpeienenns HempepbIBHON CITyYaifHON BEITMYUHBI?

KaxoBbI OCHOBHBIE CBOICTBA INIOTHOCTH M (DYHKIIMU PacIpeAeICHNS HETIPEPHIBHON CITydaifHON BETHYHHBL.

Kakwe uncioBbIe XapaKTepUCTHKHU CITydaifHOH BenmunHbI Brl 3HaeTe? UTo XapaKkTepr3yIOT 3TH XapaKTepUCTHKH?
Kak ompenensercss MaTeMaTHdeckoe OXHAAHUE CIIy9aifHOH BEIMYMHBI, KAKOBBI CBOMCTBA MaTEeMaTHYECKOTO
OKUJaHM?

Kax onpenensieTcs nucniepcust cnydaitHol BenunHbI? KakoBwl cBoicTBa mucniepcenun?

Kak onpezenstorcst 1 4To XapakTepu3yroT KOd(QQUIMEHT aCHMMETPHU M KCLIECC pacTIpeiesieHns?

Kak onpenensitoTcs KBaHTHIIM M KPUTUYECKHE TOUKH paclpeieneHus?




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

21.

22.

23.
24,

25.

26.

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

39.
40.

41.

42.
43.

Kakoe pacmpeneneHue HasplBaeTcss OWHOMHMANBHBIM? — YKaKUT€ OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU
OMHOMHAJIBHOTO pacIpe/eIeHus.

Kakoe pacnpenenenue HasbpiBaeTcsi pacnpezneneHueM Ilyaccona? KakoBbl OCHOBHBIE UHCIIOBBIE XapPaKTEPUCTHKHU
pacnpenenenus Ilyaccona?

UYro Takoe mpocTeimuii moTok coobTH? KakoMy pacnpeaeneHnio NoJUUHAETCS IPOCTEHIINI TOTOK COOBITHI?
Kakoe pacnpezneneHue Ha3bIBAalOT paBHOMEpPHBIM pacnpeneneHueM? YeMmy paHbl IUIOTHOCTE W (YHKIHS
pacIipeneneHus, OCHOBHbIEC YHCIIOBBIE XapaKTEPHUCTHUKN PABHOMEPHOTO PacIIpeaeIeHIsA?

Kakoe pacmpenenenne Has3bIBalOT HOPMAlIbHBIM pacrpejeneHueM. KakoBa INIOTHOCTP M OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKN HOPMAIBHOTO 3aKOHa?

Uro Takoe cTaHIapTHas HOpMaibHas BennuuHa? KakoBa CBsI3b MEXIy (QYHKIMSMH PaclpeNeaeHUs IPOU3BOILHON
HOpMallbHOW BENMYMHBI ¥ CTaHOAPTHOH HOpManbHOW BenmuymHBI? Kak cBs3aHa QYHKOHSA pacrpeneneHus
CTaHIAPTHOH BeMUUMHBI ¢ pyHKIMel Jlammaca?

Kak onpenensiercs BepOSTHOCTh OTKJIOHEHUS HOPMAaJIbHOM CIy4aliHOW 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 CIIy4yaifHOTO BeKTOpa)?
Kakune ciydaiiHple BEKTOpbI OTHOCAT K BEKTOpaM OuCKpeTHoro tuna? Yro Ttakoe Tabnuna COBMECTHOTO
pacnpenieneHusl CHCTEMBbI, UMEIOILel TUCKPEeTHOe pacipeaeieHue?

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

Kak onpenensieTcst HE3aBUCUMOCTD CITy4aiHbIX BETUUHMH? YTO Takoe yCIOBHBIN 3aKOH paclpeneiaeHus?

UeMy paBHBI MaTEMaTHIECKOE OXKHUJAHUE U JUCIIEPCUSI CYMMBI U IPOU3BEICHNUS CITy4ailHbIX BEJINYHUH?

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

Kaxk oueHuTh BEpOSTHOCTh OTKJIOHEHHS CIIydyallHON BEIHMYMHBI OT MAaTEMaTHYECKOTO OXKHIAHHUS C ITOMOIIbBIO
HepaBeHcTBa YeOblieBa?

Cdopmynupyiite 3akoH Oonpinx urcen YeoOrimesa, Teopemy bepHymm.

ChopmynupyiiTe ieHTpanbHy0 npeaensuyto Teopemy (LIIIT).

Uro B MaTeMaTH4eCKOH CTAaTHCTUKE MOHHMAKOT TOJ| T€HEepallbHOW COBOKYITHOCTHIO? BBIOOpKOW W3 TeHEepanbHOM
COBOKYITHOCTH?

Kax crpoutcs cratuctuueckuit psa? B kakux ciydasx NpUMEHsSIETCsl CIpyNIUPOBaHHbIN cTaTucTHYecKui psia? Kak
OIIpeeNseTcs AJMHA NHTEPBaja TPYIIUPOBAHUS ?

UTo OICHHBAET CTATHCTUYCCKUH PsiI OTHOCHUTENBHBIX YacToT? [InoTHOCTEH 9acToT?

Uro HCHONB3YIOT B KauyecTBE TpadMuecKOil WILTIOCTPAlMM CTAaTHCTHYECKHX psinoB? ONEHKOM KakKMX KPHBBIX
ABJISIIOTCS ITOJIUTOH YacTOT M THCTOrpaMMa?

Kakwe BenmMYrHBI HCIIONB3YIOT B KAYECTBE YHCIOBBIX XapaKTEPUCTUK BHIOOPKH? KakoBBI OCHOBHBIE CBOMCTBA 3THX
XapaKTePUCTUK?

Kak onpenensieTcst sMmmupudeckast QyHKIHS pacipeesieHus? YKaxuTe OCHOBHBIE CBOMCTBA ATOW (YYHKITUH.

Yro Ttakoe oreHka napamerpa? Kakas omenka HaspiBaetcs HecMmemeHHON? Kakas — cocrosirenpro#? Kakas
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3¢ G eKTHBHOI?

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

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

46. Kaxk cTponTcsi JOBEPHUTENBHBIA WHTEPBAN I TUCTIEPCHH HOPMAIILHON TeHEPaIbHON COBOKYITHOCTH IIPH U3BECTHOM
1 HEU3BECTHOM a ?

47. Yto TaKoe cTaTUCTUYECKas TUIIOTe3a M CTATUCTHUECKUI KpUTEpHii?

48. Kakwne onmmOK{ Ha3bIBAIOT OIIMOKAMH MIEPBOTO M BTOPOTO POja MPpH MPUMEHEHUH CTAaTUCTHYECKUX KputepueB? Kak
OIIPEAEITACTCS MOIIHOCTD U COCTOATENBHOCTh KpUTEPHs?

o 2
49. Omnunure KPUTCPUU Corjiacus Z HI/IpCOHa JUTA TIPOBEPKU TUIIOTE3bI O 3aKOHE PACIIPCACTICHUA.

50. OnummTe KPUTEPUH AT IPOBEPKH THIIOTE3 O 3HAYEHUH MAaTEMaTHYECKOTO OXHMIaHUSI HOPMAJIbHON COBOKYITHOCTH.
51. OnuimmTe KPUTEPUH AJISI IPOBEPKH THIIOTE3 O 3HAYEHUH AUCTIEPCUH HOPMAJIbHOI COBOKYITHOCTH.

52. Kakne ncronb3yloT KpUTEPUH JUTS IPOBEPKU THUITOTE3bI O PABEHCTBE NUCHEPCHI IBYX HOPMAIBHBIX BEJINUUH?

53. Kakue ncnonb3yloT KpUTEPUH ISl IPOBEPKU THUIIOTE3bI O PABEHCTBE ABYX CPEIHMX HOPMAJIBHBIX BEINYNH?

5. MeToaunuecKue YKa3aHHu4 10 nmpoueaype oncHuBaHusl

OueHoYHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATHHA W Heo0X0AMMbIe METOTHYECKHE YKa3aHus

1.

KonTponbnas padota

B cemectpe cTyneHTHI BBINOJHSIOT 2 KOHTPOJNBHBIX PabOTHI, COAEPKAaHME KOTOPHIX OXBATHIBAET BCE Pa3Elbl
mucuuiuinHel.  Kaskmomy cTymeHTy Bblgaercss cBOM BapuaHT. KOHTposibHBIE Pa0OTBI HPOBOASTCS B Yackl
MPAaKTUYECKUX 3aHATHH. 32 KXY KOHTPOJbHYIO PabOTy MaKCHMAIIbHBIH Oalll ONpesensercss B COOTBETCTBUE C
PEUTHHT-TIJIAHOM JAUCHUIUIHHBL.

Kpurtepumn oueHku 3aiaHusi:

e banibl 32 KOHTPOJIBbHYIO pabOTy MOJTYYarOTCsl yMHOXKEHHEM MaKCUMAJIBHOTO Oajlia, IpeIyCMOTPEHHOT0 32
Hee B COOTBETCTBHE C PEUTHHI- TUIAHOM, Ha JIOJII0 BEPHO BBIITOJHEHHBIX 3aJaHHM.

V13

B cemectpe ctyaents! BeimonHsoT 2 MJ[3 mo Bcem pa3zgenam nporpaMMbl TUCIUILTAHBL Y KaXJI0TO CTY/IeHTa B
rpymnmne cBoil Bapuant W13, HomMep BapHaHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTYJIEHTa B CIIUCOYHOM COCTaBe
TPYIIIIEL.

W13 BeImatoTCS KOXKIOMY CTYACHTY TIEPCOHAIBHO.

Pemenue kaxmoro 3aganus 1OJHKHO OBITH MTOJIPOOHBIM, C BKIIOUEHHEM IIPOMEXYTOUHBIX PAacyéTOB, PacCyKICHHM,
HOSICHEHUI, C YKa3aHUEM UCIIOJIb30BaHHBIX METOJOB U (hopMyil. 3aJaHUE BBICBUTAETCS OTACIBHBIM (aiiiom,
ykazpiBaetcss ®UO, rpymma.
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Kpurepun onennBanus
Odopmienne 3aganns 25% OamioB
Copneprxanne 75% 6annoB

W13 cunraeTcs 3a4TeHHBIM, eIl HaOpaHo Oornee 55% OoT MakcMManbHOTO Oajia 3a 3aJaHne

DK3aMeH

Dk3aMeH OCYHIECTBISETCA B COOTBETCTBUU ¢ [lookeHrneM o IpoBeIeHUH TEKYLIEro KOHTPOJIA U
npomexxyrounoi arrectauuu TITY Ha sk3ameHe cTyieHTY BBIIAIOTCS OHIECTHI, BKIIIOYAIOLINE TEOPETHUCCKHIE
BOIIPOCHI U MpaKTHYecKue 3aaanus. [IpernogaBartens, IPOBEpUB padbOTY, B XOJ€ YCTHOM OeceIbl CO CTYIEHTOM MOKET
3a71aBaTh BOIIPOCHI TI0 cCaMOMYy OHJIETY, a TaK)Ke JOTIOJIHUTEIIFHBIE BOITPOCKH IO TEOPHH U NPaKTuKe. B urore cryaeHt
HaOMpaeT UTOTOBBIH 0aJ 32 9K3aMeH, MakcuMaiIbHO 20 OastoB. OueHka 3a TUCHUIUIMHY QOPMUPYETCsl KaK UTOTOBas
3a paboTy B ceMecTpe 1 3K3aMEH B COOTBETCTBUE C IMIPUHITON IIKAION OIICHUBAHSL.

CTYI[CHTI)I, HC CIaBIIMEC 5K3aMCH B CECCHUOHHLIN Iepuoa, MOryT nepecaaTsb €ro B ICPUOJAbl TUKBUAALITUN
3a10JDKEHHOCTEN B COOTBETCTBUE € ACUCTBYIOLIEH MTPpOLEypOil.

B cootBercTBuu ¢ npukazamu ot 25.07.2018 r. Ne58/on OO yrBep»aeHUM U BBEICHUH B JIEHCTBUE
«Cucrembl OLIEHUBaHUA pe3yIbTaToOB 00yueHHst B TOMCKOM MOJIMTEXHUYECKOM yHUBepcuTeTe» u Ne59/ox
OO0 yTBep>KIeHUH U BBEJIEHUU B JelicTBUE HOBOU penakunu «llonoxeHus o NpoBeAeHUH TEKYILEro
KOHTPOJISL U TPOMEKYTOUHOM aTTectauu B TIIY » sk3ameH 1o ¢pu3uke NpoBOAUTCS B YCTHOH Gopme.
CryneHTy BblAaeTCs SK3aMEHALIMOHHBIA OMIIET, coAepKaIlUi TEOPETUUECKHUE BOIPOCH], KAUECTBEHHBIE U
KOJIMYecTBEHHbIE 3a/1aun. Kaxxapiil Bonmpoc Ouiiera orieHuBaThes 0anioM (Bcero o ouiery 20 6amioB).
DK3aMeH MPOXOIUT B yCTHOU (hopme.

CoracHO 1IKajbl OLICHUBAHUS PE3YJIBTATOB

18-20 6amioB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHUS U BJIAJICHUE OIIBITOM PAKTUYECKOU JEATEIBHOCTH,
HE0OXOIMMBIE Pe3yIbTaThl 00y4ueHus1 cHOPMHUPOBAHBI;

14-17 6annoB (X0po1Io) - JOCTATOYHO MOJTHOE MIOHUMAHHE MIPEMETa, XOPOIINEe 3HAHHUS, YMEHHS 1 OIBIT IPaKTHYECKOM
JeSITeIbHOCTH, HEOOXOAMMBIE PE3yIbTaThl 00y4eHus chopMUPOBAHEI;

11-13 6annoB (yIOBIETBOPUTEIHHO) - TipHeMIeMOe IOHUMAHKE [PEIMETA, yIOBIETBOPHUTENbHBIE 3HAHNUS, YMEHHUS 1
OIIBIT NTPAKTUYECKOH JeATeIbHOCTH, HEOOXOANMBIE PE3YJIbTAaThl 00yUeHHs cHOPMHUPOBAHEL;

0-10 6amioB (Hey)IOBHeTBOpHTeHBHO) - pe3ynbTaThl 00y4YEeHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUHBIM
TpeGOBaHUIM.

Pe?;y.]'IBTaTI)I HpOMe)I(YTOqHOﬁ aTTecralnun O(i)OpMHSIIOTC?I BCAOMOCTBIO 1 BHOCATCS B 3a4YCTHYIO KHMIXKKY
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oOydarorierocs.




