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1. Pouab qucuuniuHbl «Matematuka 4.1» B (popMHPOBAHNU KOMIIETEHIHI BHIMYCKHUKA:

JileMeHT . Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (eCKPHITOPBI
. MnaukaTopbl J0CTHKeHHSI KOMITeTeHIHI
00pa3oBaTeJIbHOI Kox KOMIIEeTeHIIH)
TPOrpamMMbl HaumenoBanue
CeMecTp | KOMIIeTeHIIUH HanmeHoBaHWe HHANKaTOpPa
(AMcuMIIINHA, KOMITETEHIMH Ko HEAIKaTODa OCTHIKEHIS Ko HaumenoBanue
npakTuka, FTHA) AL P A w
Crocoben Buaseer onbITOM IPUMEHEHUSI 3aKOHOB
OCYIIECTBIITh €CTECTBEHHBIX HayK U MaTeMaTHYECKHX
TIOMCK, YK(Y)-1.1B1 METO/IOB M MOJEJIEH /TSl peLieHusl 3a1ad
KPUTHYECKHIT TEOPETHIECKOTO H IIPUKJIATHOTO
AHATIHS H CHHTE3 AHau3MupyeT 3aj1a4y, BBIACISS ee XapaKrepa
YK(VY)-1 nHpOpMaLUH NYK(Y)-1.1 ’
Y) hopmany, Y) 6a30BbIE COCTABISIONHE VK(Y)-11V1 VmMeer pewarh 3aJaui TEOPETUYECKOTO U
[IPUMEHSTH IPUKIIATHOTO XapakTepa
CHCTEMHBII II0JIX0
3HaeT 3aKOHbl CCTCCTBCHHBIX HAyK H
JUISL PEIICHUS
YK(VY)-1.131 MaTEMaTHYECKUE METO/Ibl TEOPETUUYECKOTO
IIOCTaBJICHHBIX
Xapakrepa
3amad
CriocobeH Brnaneer anmapaTtom MareMaTHYeCKON
MaTeMaTHKA, [IPUMEHSTH CTATUCTHUKH JUIS IPOBEICHHUS
41 4 COOTBETCTBYIOIIUH TEOPETHIECKOTO HCCIIEAOBAHUS 1
: ¢husuko- OIIK(Y)-3.2.B1 MOZIETHPOBaHUS HH3UIECKUX U
MaTeMaTHYeCKUH XHMHYECKHX IIPOLECCOB U SIBJICHHUIA, a
ammapar, MeTOIbI TaKoKe, UL PeleHHs POpeCCHOHATBHBIX
aHanusa u IIpuMensier maTeMaTUYECKUI anmapar 3a1a4
MOJIEITPOBAHHS TEOPHHU BEPOSTHOCTEH U
OITK(Y)-3 JCTTAP s M.OIIK(Y)-3.2 JY P IC YMeeT HUCNOIb30BaTh BEPOSTHOCTHBIE W
TEOPETHYECKOTO U MaTeMaTHYeCKOH CTaTUCTUKH B OIIK(Y)-3.2.V1 CTaTHCTUYECKUE METOIBI I 00paboTKn
9KCIIEPHMEHTAIBHOT WHXCHEPHOM! JesITeNbHOCTH JTAHHBIX
0 UCCIIEJOBAHUS IIPH
penreHnu
3HaeT OCHOBHBIC OIPE/ICIICHHS, TOHATHS U
npodecCHOHABHBIX
saxaq OIIK(Y)-3.2.31 METO/Ibl TEOPUU BEPOSITHOCTH U
MaTeMaTHYeCKOH CTaTHCTHKI
2. IMoxa3zareju U MeTOABI OLICHUBAHUSA
IliaHupyeMble pe3yIbTaThl 00yYeHHs 110 JUCHHILINHE Koa nocruskennst HaumenoBanue pasjena MeTobl OLleHHBAHUS
Kon HanmenoBanne KOHTPOJIMpYeMOoii JUCHHUIINHBI (OLeHOYHBIE MEPONIPHATHSI)
KOMIIeTeHIInN (MJIH ee
4acTH)
P/I1 Bmaneer NVK(Y)-11 1.Cny4aiiHbie COOBITHS KonrponbHas pabora
OCHOBHBIMHU NOHATUAMU U METOAAMH TCOPUU BepOHTHOCTeﬁ u H.OTIK(Y)-3.2 Z.CﬂyqaﬁHBIC BCJIIMYUHBI U UX HIB
MaTEMaTHYSCKOHN CTATUCTHKH CHCTEMbI 3K33MeH
3.3aK0H 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 Konrponshas pabora
UCIIONIb30BaTh BEPOSITHOCTHBIC M CTATHCTHYECKUE METO/IBI JIJIS W.OTIK(Y)-3.2 2.CryyaifHbIe BEJTMYMHBI H UX nns.
00paboTKM JaHHBIX, @ IMEHHO: anreOpy BeposSTHOCTEN CHUCTEMBI DK3aMeH
CITy4aiiHbIX COOBITHH, 3aKOHBI PACTIPEACICHUS CITydaiiHON 3.3aK0H OOJIBIINX YHCET,
BEJIMYMHBI M MX CUCTEM, 3aKOHBI OOJIBIINX YHCEN U MPEACIbHbIE Hpe/ieNIbHBIE TEOPEMBI.
TEOpeMBbI, BHIOOPOYHBIN METO/I M OLICHUBAaHKE TapaMETPOB, 4.Bb100pOYHBIN METOA
perpeccroHHbIE MOJICIIH, IPaBUIIa TIOCTPOCHUS U TIPOBEPKU OLICHWBaHKE MapaMETPOB
CTaTUCTHYECKUX TUIIOTE3 5.21eMeHTHI KOPPEeTSIIHOHHO -
PEeTPECCHOHHOTO aHaTN3a
6.ITpoBepka CTaTHCTHYECCKIX
THITOTE3
P13 3Haer NYK(Y)-1.1 1.CrnyuaitHbie cOOBITHS KonrponbHas pabora
aKCHOMATHYECKOE  ONpEAETICHHE BEPOATHOCTH, OCHOBHEIC W.OTIK(Y)-3.2 2.Cny4aifHpIC BEIMIUHBI U FIX An3.
TEOpEMBl ~ TEOPHUH  BEPOSATHOCTEH,  (OPMYJIBI  IONHOU CHCTEMBI DK3aMeH

BEepOSITHOCTH U bailieca, cxeMy MOCIIE€N0BATEIbHBIX UCIIBITAHUN
Bepaynnn, dopmyny bepHynmmu, npubmmkeHHBIE (OPMYIBI
Myaspa-Jlamiaca u IlyaccoHa, (QYHKIHIO pacrpeneieHus
cilyyalHOW  BEJMYMHBI U €€  CBOMCTBAa.  IUIOTHOCTh
pacrpeneneHus U ee CBOMCTBA, UHCIOBBIE 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  MHTEpBal,
WHTEPBAIBLHBIE OIICHKH, BBIOOPOUYHBIM TapHBIH Kod(dumment
KOPPEJAINY, TapHasi perpeccus, MpoBepKa TUIOTe3 O PABEHCTBE
JUCTIEPCU U CPEeTHUX 3HAYCHWH HOPMAIBHO PACIpeAeIeHHBIX
COBOKYIIHOCTEH, Kputepuil cornacus Ilupcona.

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

3. IIkaJja 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 OamibHO-PEUTHHIOBass CHCTEMa OIICHHWBAaHUS pe3yabTaToB oOyueHus. VToroBas omeHka (TpaAMLIMOHHAS M JIMTEpHas) MO BHAAM
yueOHor nesrenbHOCTH (M3yuenue aucturminH, YHWPC, HUWPC, kypcoBoe NpoeKTHpOBaHHE, MPAKTHKH) ONPESIsIeTCS CyMMOW O0ayuioB IO
pe3yJbTaTaM TeKYIIero KOHTPOJISl M IPOMEXKYTOUHOM aTtectaiu (IudpepeHIupoBaHHbIi 3a4eT) (MTOroBasi peUTHHIOBas OlleHKa - MakcumyMm 100

OaJIoB).

PacnpeﬂeneHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPONPHUATUA TCKYLIECIO0 KOHTPOJIA U HpOMG)KyTO‘lHOfI arrecrauuu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM pef/'ITI/IHF-HJIaHOM JUCHUIIINHBI.

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

% BBINOIHEHHUS CooTBercTBHE
o OnpeneieHue OLEHKH
3aJJaHuA TPAAUIMOHHOU OLICHKE
90%+100% «OTIUIHO» OTyIn4HOE MOHMMaHKE NpeaMeTa, BCeCTOPOHHUE 3HAHMA, OTIIMYHbIE YMEHUS U BIaJICHHE ONBITOM NPAKTHUYECKON e TeTbHOCTH,
HEOOXOANMBIE PE3yNIBbTAaThl 00yUeHHs C(POPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KUM K MAaKCHMAJIBHOMY
70% - 89% «Xopomo» JlocTaTouHO MOJHOE MOHUMaHUE MIpeIMeTa, XOPOIINe 3HAHHS, YMEHUS U OIIBIT IPAaKTUUECKOH e TeIbHOCTH, HEOOXOAUMBIE PE3yIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIEHEHO MUHUMAJIbHBIM KOJMYECTBOM OAIIOB
55% - 69% «Y 1oBIL.» [Tpuemnemoe MOHNMaHNE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHMS, YMEHUS U ONBIT MPAKTHYECKOH AEATEIHHOCTH, HEOOXOIUMBbIE PE3yIbTaThI
00y4eHust ChOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aJljIoB
0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAIILHO JJOCTATOYHBIM TPEOOBaHHUSIM
IITxana 1is OLICHOYHBIX MEPONPUATHI DK3aMEHA
% BbINOJIHEHHSI JKk3aMeH, CooTBercTBHE
o o Onpeneﬂeﬂne OLICHKH
3aJaHUU JK3aMCHa [(ENA TPAAUIMOHHOM OLICHKE
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUSI U BIaJ€HUE ONBITOM MPAaKTUYECKOHN AeSITEIbHOCTH,
HEOoOXOANMBIE PE3yNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, ONM3KUM K MAaKCUMAJILHOMY
70% - 89% 14+17 «Xopormro» JlocTaTo4HO TOJIHOE TOHUMAHHUE NPeIMETa, XOPOIIHE 3HAHMUS, YMEHHUS U OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOX0ANMBbIE
pe3ynbTaThl 00y4eHHs COPMHUPOBAHBI, KAUECTBO HU OJITHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIioB
55% - 69% 11+13 «Y IOBIL» [Mpuemiemoe MOHNMaHKUE TPEAMETA, YIOBICTBOPUTEIGHBIEC 3HAHHS, YMEHUS U OIIBIT IPAKTHIECKOH AeITENbHOCTH, HEOOXO0ANMBIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIlJIOB
0% - 54% 0+10 «Heynosiu.» PesynbTarhl 00ydeHUs: HE COOTBETCTBYIOT MUHUMAILHO JIOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb TUNOBBIX 3a1aHUI

OueHoYHbIE MEPONPHSITHS

]'lpnMepm THIIOBBIX KOHTPOJbHBIX 32}13H"ﬁ

1. | KonTposbHas pabora




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

o~

|) JaH psig pacnipenenenus.

=

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 BhIAAET POBHO 1 KOHIEHCATOP, UCHONB3Yst HOPMYITY
ITyaccona u JlokanbHyo Teopemy Jlaraca.

Ipubop COCTOWT W3 ABYX Y3JIOB @ H D, COSIMHECHHBIX IOCIEIOBATEIFHO B CMBICIC HAASKHOCTH, M CTabmin3aropa
HaTpsDKeHUs S, paboTaromero B AByX pexxkumax. [Ipum pabore crabmmmzaTopa B IEpBOM pexnMe ¢ BeposTHocTbio 0.7
HaJeXHOCTD y3110B P(a) = 0.9, P(b) = 0.95. IIpu paGote crabunnsaropa BO BTOPOM PEKUME HAICKHOCTH 35108 P(a) =
0.8, P(b) = 0.9. Haiitn Hame:)KHOCTH IPHOOPA, €CITH Y316l HE3aBUCHMBI.

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

Tpebyercst Haiitn A, moctpouth rpaduk f(x), Haiitu dyHkiu0 pacnpenenenus F(x) u mocTpouth ee rpaduk, HAKTH

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

BEPOSITHOCTP Nonaaanus BeaunduHbl X Ha yuactok ot 0 o 7 . Beraucouts M[X].
2

Jokasats Gopmyiny [lyaccona.
[I1oTHOCTH pacipeneneHus HeNpepbIBHOM ciay4aiiHol BenndyuHbl. CBoMcTBa (C JOK-BOM).

KoHTponbHas pabora 2

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

ITocTpouTs rucTOrpaMMy, MOJIUIOH;

Haiit TO9eyHBIE OIIEHKH MAaTEeMaTHIECKOT0 OKUIAHNS, TUCTIEPCHH, CPETHEKBAIPATHIHOTO OTKJIOHEHHS, ACHMMETPHH 1
JKCIIecca;

[Tpu yposre 3naunmocTu o = 0.05 mpoBepuTh runoTe3y o pacrpeaeeHn  JaHHOH BEIOOPKH M0 HOPMaJIbHOMY 3aKOHY;
Haiiti nHTEpBabHBIC OLIEHKH MAaTEMaTHYECKOTO 0XKUAaHHs, TUCTIEpCUH ¢ HajexxHocThio B = 0.9.

11) Tlo nByM He3aBHCHMBIM BBIGOpKamM 06beMoB Ny = 11 u Ny = 10 HOpMasbHBIX pacnpenesenuii Haitnenst X =30.u Y =

2
28. u Sf =08 u Sy = 0.6 . IIpu ypoBHue 3Haunmoctu o = 0.05 mpoBeputs HyneByto rumnoresy Ho: My = My npu

KOHKypHpyromei Hy: my # my.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

U3,

Tlpumep BapmaHTa MHINBUAYAIbHBIX 3aaHuii 1.

1. U3 100 m3menwit, cpenn KOTOPBIX UMEETCs 4 HeCTaHIAPTHBIX, BRIOPAHBI CITydaifHBIM 00pa3oM 6 W3Ienuii Uit IPOBEPKH UX
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
Jlarnaca

2. CucreMa S COCTOHT U3 TPEX HE3aBUCUMBIX NOACHCTEM S, , Spu S.. HercnpaBHOCTE XOTs ObI OHOI MOACHCTEMBI BEACT K
HEUCIIPAaBHOCTH BCEH CHCTEMBI (IIOJCHCTEMBI COSTMHEHBI TI0CIeA0BaTebHO). [loncucremMa S, coCcTOSAT U3 ABYX
HE3aBUCUMBIX Jy0nupyromux 61okoB by (K = 1,2) (cxema mapamiebHOro MoICOSANHEH S OITOKOB B IIOJCUCTEMaX).

b

b,

Haiiti Hafe)KHOCTh CUCTEMBI — BEPOSITHOCTD TOTO, YTO CHCTEMA Oy/ET UCIpaBHa B TEUEHHH HEKOTOPOTO BPEMEHH, €CIIH
H3BECTHBI Haje)kHOCTH O110K0B P(a) = 0.95, P(b,) = 0.9, P(¢) = 0.99.

3. Mana cucrema 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 .
HapexHocTs 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. Ilepenaercs 5 cooOmmennii mo kaHaiy cBsa3u. Kaxmoe coobmienne ¢ BeposiTHOCTHIO P = 0.3 HE3aBUCUMO OT APYTHX
nckaxkaercst. Ciryuaiinast BennanHa X — 9HCIIO HE UCKaKEHHBIX coo0meHni. [1ocTpouTs ee 3aKOHBI pactpeeleH s, X
rpaduKy, HATH ee YUCIOBBIE XapaKTepUCTHKU. HaliTH BepOsSTHOCTH TOTO, YTO Oy/ET NCKaKeHO HE MEHEE JIBYX
COOOIIEHNIA.

5. 3agaHa IIOTHOCTB pachpeneneHus f(x) cnydaiiHoi Benn4nHb X:

Asin?x, xe(0,7)
0, x e (0,7)

Tpebyercst HaliTH KO3Q(UIHEHT 4, TOCTPOUTH TpaduK TUIOTHOCTH pactpenencuust f(x), Haiitn GyHKIMIO pactpeneneHus

f(x) =

F(x) u noctpouts ee rpaduk, HATH BEPOATHOCTH MOMAAaHus BeauunHbl X Ha ydacTok ot 0 1o 7 . Haiitu uncioBbie
4

XapaKTEePUCTHUKH 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. Haiimu Oogepumenvhblil UHMeEPEAl HEU3BECMHO20 MAMEMAMULECKO20 OHCUOAHUS HOPMATLHOU CAYUAUHOU Beauyunbl X,
3Has dosepumenvuyro seposimuocms B = 0.99 , ob6vem guibopru N = 20, evibopounyio cpeonoro X =200, ecau 1) o = 10,
2)s=10..

3. Tlo pe3yabpraTaM 3KCIEPUMEHTA MMOJTydeHa Tabuia HabII0eHNI CHCTEMBI ClTydaiHbIX BenuunH (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

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

4. Tlo nByM OOJbBIIMM HE3aBHCHUMBIM BBIOOpKaM 00beMOB Ny =42 u Ny = 58 HOpMalbHBIX paclpeesieHni HalIeHbI
BEIOOPOYHBIC 3HAYCHUSIMH MAaTeMAaTHICCKUX okuaannid X = 120 u y= 130. Iucnepcun n3BECTHBI D, = 24 n 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 kputeputo [Tupcona npu ypoBue 3HaunMoctd 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 ~NoO M

13.

14.

15.
16.
17.

18.
19.
20.

IlepeyeHb BOIIPOCOB, OTBETHI HA KOTOPLIC JAIOT BO3MOXKHOCTh CTYJICHTY MPOJESMOHCTPUPOBATh, 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.

VYKaxuTe OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

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

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
pacnpeneneHus ciy4aifHol BeTUYUHbI?

Kakag ciyuaiiHasg BelMYMHA Ha3bIBAa€TCS HENPEPBHIBHOW ciydyaiHOM BennuuHOi? YTO Takoe IIOTHOCTh
pacnpenenenus HepepbIBHOW CITyIaifHON BEIIMYNHBI?

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?
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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
pacmpeneneHus, OCHOBHBIE YUCIIOBBIE XapaKTEPUCTHKH PABHOMEPHOTO PACIIPEICTICHIs?

Kaxoe pacnpeneneHue HazblBalOT HOPMaJIbHBIM pacnpefnesneHueM. KakoBa MIIOTHOCT M OCHOBHBIE UHCIIOBBIE
XapaKTepUCTHKH HOPMAJIFHOTO 3aKOHA?

Uro Takoe cTaHAAapTHAs HOpMaibHas BenuanHa? KakoBa cBs3p MEXIY QYHKIUSME pacHpeleleHUs MPOU3BOIbHON
HOpMaIlbHOW BEJNMYMHBI M CTaHJAPTHOH HOpManbHOW BenmuymHBI? Kak cBs3aHa (QyHKOUA pacrpenencHus
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 cnyyaiiHple BEKTOpBl OTHOCAT K BEKTOpaMm HempepblBHOrO Tuma? YTo Takoe IIOTHOCTU COBMECTHOTO
pacupeneneHys CUCTEMbI, MMEIOIIEH HempepblBHOE pacnpeneneHue? KakoBbl OCHOBHBIE CBOMCTBA IIOTHOCTH
COBMECTHOTI'O pacrpeaeneHusi?

Kax onpenensieTcst He3aBUCUMOCTD CIIy4aHbIX BeTUUYMH? YTO TaKoe YCIOBHBIN 3aKOH paclpeneaeHus ?

Uemy paBHBI MaTEMaTHYECKOE OXKUIAHUE U IUCTIEPCHSI CYMMBI U IPOU3BEEHUS CIIyYallHbIX BEIUYUH?

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
COBOKYIHOCTH?

Kak crpouTtcs cratuctudeckuit psa? B kakux ciaydasx OpUMEHsETCsl CIpYINIUPOBAHHBINA cTaTucTHUecKuil pan? Kak
OIIPENIeIISICTCS JUIMHA HHTEPBAJIA TPYIIITHPOBAHNUS ?

UTo OlCHHBAET CTATHCTUYCCKUH Psil OTHOCHUTENBHBIX YacToT? [InoTHOCTEH YacToT?

Uro HCHONB3YIOT B KauyecTBE TpadMuecKOil WILTIOCTPAMM CTATHCTHYECKHX psioB? OIEHKOM KakMX 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 U3BECTHOM U HEH3BECTHOM 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?

. 2
49. Omnumure xputepuii cornacuss ) IlupcoHa A1 IPOBEPKU TUIIOTE3BI O 3aKOHE PaCIIpeIeIeHUs.

50. OnuimTe KPUTEPUH AJIsl IPOBEPKH TMIIOTE3 O 3HAYEHHH MAaTEMaTHYECKOTO OXKHMJaHUsI HOPMAJIBbHON COBOKYITHOCTH.
51. OmnumuTe KpUTEPUH VIS IPOBEPKU TUIIOTE3 O 3HAYEHUH JUCTIEPCUU HOPMaJIbHOM COBOKYITHOCTH.

52. Kakue ncronb3yloT KpUTEPUH VTS TIPOBEPKU THUITOTE3bI O PABEHCTBE NUCIEPCHI IBYX HOPMAIBHBIX BEJINUUH?

53. Kakue ncronb3yioT KpUTEPUH VIS IPOBEPKHU THUIIOTE3bI O PABCHCTBE ABYX CPEIHMX HOPMAIBHBIX BEINYNH?

5. Mertoanueckne yKazanus o npoieaype oleHuBaHUs

OueHoYHbIe MeponpusaTHus

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONPUATHA W He00X0MMbIe METOIMYECKHE YKasaHusd

1.

KonTtponsHas pabora

B cemecTpe CTYACHTHI BBINOJHSIOT 2 KOHTPOJBHBIX PAOOThI, COACPIKAHHUE KOTOPBIX OXBATBIBACT BCE pa3/Ielibl
quciuIuinHbeL. - KakmoMy CTyneHTy BbmaeTcst cBOM BapuaHT. KoHTponbHBIE pPaOOTBI TPOBOASTCS B Yachl
MIPAKTUYECKUX 3aHATHH. 32 KOKAYI0 KOHTPOJIHHYIO padOTy MaKCHMANBHBIN Oalll OmMpeAenseTcss B COOTBETCTBUE C
PEUTUHT-TIJIAHOM JIUCHMILIMHBI.

Kputepun onenku 3axanus:

e bajuibl 3a KOHTPOJIBHYIO PadoTy MOIY4al0TCsl YMHOKEHHEM MaKCHUMaIbHOTO 0ajuia, MpeayCMOTPEHHOTo 3a
Hee B COOTBETCTBHE C PEUTHHT- TNIAHOM, Ha JIOJII0 BEPHO BBHIMOJIHEHHBIX 33/1aHUH.

nas3

B cemectpe cTyaenTsl BeinoiHs0T 2 /13 mo BceM paszeniaM IporpaMMbl TUCHHUILIAHBL Y KaXKI0I'o CTYACHTa B
rpymie cBoit Bapuant M/[3, HoMep BapraHTa COOTBETCTBYET HMOPSAIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTABE
CPYIIIIBL.

W/I3 BeImatoTCS KOXKIIOMY CTYACHTY TIEPCOHAIBHO.

Perenue kaxxaoro 3aganus J0/DKHO ObITh MOJAPOOHBIM, ¢ BKIIFOUCHHEM ITPOMEKYTOUHBIX PACUETOB, PACCyKACHHUIH,
MOSICHEHUIA, C YKa3aHHEM UCIIOJIb30BAaHHBIX METOI0B U (popMyJ1. 3aJIaHNE BHICBUTIACTCS OTACIBHBIM (pailiioM,
ykasbiBaetcss OO, rpynna.
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Kputepun onennBanus
Odopmrnenne 3agaans 25% OamioB
Copneprxanne 75% GanmoB

W13 cunraeTcs 3a4TeHHBIM, eIl HaOpaHo Oornee 55% oT MakcMManbHOTO Oasia 3a 3aJaHne

DK3aMeH

Dk3aMeH OCYHIECTBISIETCA B COOTBETCTBUU ¢ [lookeHrneM o NpoBeIeHUH TEKYLIEro KOHTPOJIA U
npomexxyrouHoi arrectauuu TITY Ha sxk3ameHe cTyieHTY BBIIAIOTCS OUIETHI, BKIIIOYAIOLINE TEOPETHUCCKHIE
BOTIPOCHI U TpaKkTuieckue 3ananus. [IpemonaBarens, mpoBepuB paboTy, B X0/Ie YCTHON O€Cebl CO CTYICHTOM MOYKET
3aJ1aBaTh BOIIPOCHI [0 caMOMy OMJIETY, a TaKXKe JOTIOHUTENbHBIE BOIIPOCHI TI0 TEOPHH U TIPAKTUKE. B uTOTe CTYyIeHT
HaOMpaeT UTOrOBBIH OaJIT 32 SK3aMeH, MakcuMatbHO 20 6amnoB. OueHKa 3a JUCHUILUTUHY GOPMUPYETCsl KaK UTOTOBAs
3a paboTy B CEMECTpe U IK3aMEH B COOTBETCTBHUE C TIPUHATON IIKAIOH OI[EHHBAHMUSI.

CTYILGHTLI, HC CIaBIIMEC 5K3aMCH B CECCHUOHHBIN Iepuoa, MOryT rnepecaaTsb €ro B rICPUOJAbl JTUKBUAALTUN
3a10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLLIEH MTpOLEypOil.

B cootBercTBuu ¢ npukazamu ot 25.07.2018 r. Ne58/on OO yTrBep»kaeHUM U BBEICHUH B JIEHCTBUE
«CucTeMbl OLIEHUBaHUs Pe3yabTaTOB 00y4eHHs B TOMCKOM MOJUTEXHHUUECKOM YHUBepcuTeTe» U Ne59/ox
OO0 yTBep)KJCHUH U BBEJICHUU B JIeicTBHE HOBOU penakinu «[10I0KeHHs 0 TIPOBEACHUH TEKYIIIETO
KOHTPOJIS U TpoMexyTouHol artectanuu B TITY» sx3amen no ¢u3nke mpoBOIUTCS B YCTHOM hopme.
CryneHTy BBIAACTCS YK3aMCHAIIMOHHBINA OWIIET, COACPKAIUN TEOPETHUSCKHUE BOMPOCHI, KAUECTBEHHBIC U
KOJM4YeCTBEHHBIE 3aaun. Kaxplil Bompoc OmieTa olleHnBaThes 6amioM (Bcero mo omnety 20 6aoB).
DK3aMeH MPOXOIUT B yCTHOU (hopme.

CornacHo 1Ikasibl OLIEHUBAHUS PE3YIbTATOB

18-20 GammoB (OTJ'II/I'-IHO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHUS U BJIAJICHUE OIBITOM NPAKTUYECKOU JEATEIBHOCTH,
HEOO0XOIUMBIE pe3yabTaThl 00yueHHsI CHOPMHUPOBAHEL,

14-17 6annoB (X0po1I0) - JOCTATOYHO MOJTHOE MIOHUMAHKE MIPEMETa, XOPOIINe 3HAHHUS, YMEHHS 1 OIBIT IPaKTHYECKOM
JeSITeIbHOCTH, HEOOXOAMMBIE PE3yNbTaThl 00y4eHus chopMHUPOBaAHEI;

11-13 GannoB (yAOBIETBOPUTEIBHO) - TipHeMsIeMO€ IOHUMAHKE MPEIMETA, Y IOBIETBOPUTEIBHBIE 3HAHUS, yMEHHS U
OTIBIT MPAKTUYECKOHN JESITEEHOCTH, HEOOXOMMBIE Pe3yNbTaThl 00y4eHHs COPMUPOBAHEI;

0-10 GamioB (HeyHOBJIeTBOpI/ITeJII)HO) - pe3ynbTaThl 00y4EeHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUYHBIM
TpeOOBaHUSM.

Pe3y.]'IBTaTI)I HpOMG)KyTO‘IHOﬁ aTTecTalun O(bOpM.]'IfIIOTCH BCAOMOCTBIO 1 BHOCATCS B 3a4YCTHYIO KHMXKKY
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oOy4arorierocs.




