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1. Pouab qucuuninebl «Matematuka 4.1» B popMHPOBAHUH KOMIIETEeHIHI BHINYCKHUKA:

JileMeHT . Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (eCKPHITOPBI
. MnaukaTopbl J0CTHKeHHSI KOMITeTeHIHI
00pa3oBaTeJIbHOI Kox KOMIIEeTEeHIINH)
TPOrpamMMbl HaumenoBanue
CeMecTp | KOMIIeTeHIIUH HanmeHoBaHWe HHANKaTOpPa
(AMcuMIIINHA, KOMITETEHIMH HaumenoBanue
Koa nnaunkaropa JTOCTUKEHUS Kon
npakTuka, FTHA)
Crocoben BiaseeTr onbITOM IPUMEHEHUSI 3aKOHOB
OCYIIECTBIITh €CTECTBEHHBIX HayK U MaTeMaTHYECKHX
TIOMCK, YK(Y)-1.1B1 METO/IOB M MOJEICH JUTsl peLeHusl 3a1ad
KPUTHYECKHIT TEOPETHYECKOTO H IIPHUKJIATHOTO
AHATIHS H CHHTE3 AHamnu3upyer 3aj1aqy, BbIACIA ee Xapaxrepa
VK(Y)-1 uHdopmanun N.YK(Y)-1.1 ’ VYMeer peraTh 3a1a4dy TEOPETHYECKOrO U
™ bop ’ ™ 6a3s0BBIC COCTABIIAIONIHE VK(Y)-1.1Y1 L A P
MIPUMEHSTH IIPUKIIATHOTO XapakTepa
CHCTEMHBII II0JIX0
3HaeT 3aKOHBl €CTECTBCHHBIX HAyK H
JUISL PEIICHUS
YK(VY)-1.131 MaTEMaTHYECKHUE METO/Ibl TEOPETUYECKOrO
IIOCTaBJICHHBIX
XapakTepa
3amad
CriocobeH Brnaneer anmapaTtom MaTeMaTHYeCKON
[IPUMEHSTH TATHCTUKH JUTS IPOBE/ICHUS
MartemaTnka puMe . cratne AULL IPOBEC
41 4 COOTBETCTBYIOIIUH TEOPETHIECKOTO HCCIEAOBAHUS U
' ¢husuko- OIIK(Y)-3.2.B1 MOJICTIUPOBAaHUS (PUBMUECKUX U
MaTeMaTHYeCKUH XHMHYECKUX MIPOLECCOB U SIBJICHHIA, a
ammapar, MeTOIbI TaKoKe, UL PeleHus MPpopeCCHOHANBHBIX
aHanmMsa u IIpumeHnsieT MaTeMaTH4ECKUH anmapat 3a1a4
MOZEITPOBAHHS TEOPHHU BEPOSTHOCTEH U YMeeT HCIIONB30BaTh BEPOSTHOCTHBIE M
OITK(Y)-3 P ’ M.OTTK(Y)-3.2 PHH BCPOATHC p
TEOPETHYECKOTO U MaTeMaTHYeCKOH CTaTUCTUKH B OIIK(Y)-3.2.V1 CTaTHCTUYECKUE METOJBI Ui 00paboTKn
9KCIIEPHMEHTAIBHOT WHXCHEPHOM! JesITeNbHOCTH JTAHHBIX
0 UCCIIEJOBAHUS IIPH
penreHnu
3HAeT OCHOBHEIC OIPE/ICTICHHS, HOHATHS U
npodecCHOHABHBIX
saxaq OIIK(Y)-3.2.31 METO/Ibl TEOPUU BEPOSATHOCTH U
MaTeMaTHYeCKOH CTaTHCTHKI

1. Hoxa3aTeju U MeTOALI OLlCHUBAHUSA

Ilnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCIHILIHHE Koa nocrmxenust HaumeHoBaHue pa3jena MeToabl OLleHHBAHUS
Kon HaumenoBanue KOHTPOJIMPYeMOii JHMCHHUIIIHHBI (OLeHOYHbIEe MePONPHUATHS)
KOMIIeTeHIuU (M1 ee
4acTH)
Pl Bnageer N.YK(Y)-11 1.Cny4aiiHbie COOBITHS KoHnTposbHas paboTa
OCHOBHBIMHU OHATUSAMU U METOAAMH TCOPUU BepOHTHOCTeﬁ u H.OMK(Y)-3.2 Z.Cnyqal‘/'mme BCJIIMYUHBI U UX I/Iﬂ3-
MaTeMaTH4eCKOH CTaTUCTUKH CHCTEMBI Au.zaver

3.3aKk0H OOJBIINX YUCE]T,
TIpeAeTbHBIC TEOPEMBI.
4.BbI00pOYHBIN METO U




OLICHHBaHME TapaMeTpoB
5.OneMeHTBI KOPPEISIIUOHHO -
PErpecCHOHHOTO aHATHN3a
6.ITIpoBepka CTaTHCTHYECKIX
THIIOTE3
PJ12 Vmeer NVK(Y)-1.1 1.CrnyuaitHbie cOOBITHS Konrponbhas pabora
HCTIONIB30BATh BEPOSITHOCTHBIC M CTATHCTHYECKUE METOIBI AT V.OTIK(Y)-3.2 2.CiyJaifHble BETHYMHBI 1 UX s
00pabOTKH TAaHHBIX, & IMEHHO: alreGpy BeposTHOCTEH CHCTEMBI Aug.zaver
CITy4alHBIX COOBITH, 3aKOHBI pacIpeeICHUs CITydaifHON 3.3aK0oH OOJIBIINX YHUCE,
BEJIMYMHBI M MX CUCTEM, 3aKOHBI OOJIBIINX YHCEN U MPEACIbHBIC NIpeJeNIbHbIE TEOPEMBI.
TEOpeMBbI, BHIOOPOYHBIN METO/1 M OLICHUBAaHKE ITapaMETPOB, 4.Bb100pOYHBII METOA U
perpeccuoHHbIE MOJIEH, IPaBUIa IOCTPOCHUS U IPOBEPKHU OlLICHHBaHME TapaMeTpoB
CTaTUCTHYECKUX TUIIOTE3 5.21eMeHTBl KOPPETSIIMOHHO -
PEerpecCuoOHHOTO aHau3a
6.IIpoBepka CTaTHCTHIECKUX
THIIOTE3
Pa3 3Haer M.YK(Y)-1.1 1.CrnyuaitHbie cOOBITHS KoutpossHast pabota
aKCHOMAaTHYECKOE  OIPENC/ICHHE BEPOATHOCTH, OCHOBHBIC W.OTIK(Y)-3.2 2.CiyJaifHble BETHYMHBI ¥ UX nais.
TEOPEMBl ~ TEOPUH  BEPOSATHOCTEH,  (GOPMYyIBl  HOJHOU CHCTEMBI Au.zater
BEepOSITHOCTH U baiieca, cxeMy nociieoBaTeabHbIX UCIBITAHUN 3.3aKk0H OONBIIUX YHCE,
beprynmu, ¢dopmyny BepHymian, npuOmmkeHHbIE (OPMYIIBI MIPEAETbHBIC TEOPEMBI.
Myaspa-Jlarulaca u IlyaccoHa, ¢yHKIUIO —pacnpeneneHus 4.Bb100pOYHBIH METO
CIy4allHO  BeJIMYMHBl U €€  CBOWMCTBAa.  IUIOTHOCTb OLICHUBAHKE N1ApaMETPOB
pacrpeneneHus U ee CBOMCTBA, UHCIOBBIE XapaKTEPUCTUKU 5.21eMeHTBI KOPPESIIIMOHHO -
CIydalHBIX BEJMYMH M MX CBOWCTBA, OCHOBHBIE 3aKOHBI PEeTrpecCHOHHOTO aHaTu3a
pacnpeneneHusl CIydalHBIX BEIMYHH, 3aKOHBI paclpeaeieHus 6.ITpoBepka cTaTHCTHYECKUX
CIlyJalHBIX BEKTOPOB, HepaBeHcTBa YeOblmieBa, IpeAeiIbHbIC THIIOTE3
teopembl YeOwimena, beprymmm, JlsmyHoBa, Myaspa-Jlamaca,
BBIOOPOUYHBIN METOA, SMITMPHUUYECKHE 3aKOHBI PacIpeesICHus,
SMIIMPUYECKHE  MOMEHTBI,  JOBCPUTENBHBIH  WHTEpBal,
WHTEPBAIbHBIC OLICHKH, BHIOOPOYHBIA MapHBIH KOI(GHHUIUEHT
KOPPEJALNH, TTapHasi peTpeccus, MPOBEpKa TUIOTE3 O PABEHCTBE
JUCTIEPCU U CPEeTHUX 3HAYCHUH HOPMAIBHO PacHpeaereHHBIX
COBOKYIIHOCTEH, KpuTepuil cornacus Ilupcona.

2. Hkajna oneHuBaHus

[Topsinox opraHu3alMy OLIEHUBAHUS PE3yJbTAaTOB OOYYEHHS] B YHHBEPCUTETE PErJIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHUBAHUS Pe3y/IbTaTOB 00yueHHs B TOMCKOM MOJIMTEXHUYeCKOM yHUBepcuteTe (CucTeMa OlleHMBaHMsA)» (B JCHCTBYIOLICH pelIaKIum).
Hcnonp3yercss OamibHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pPe3yibTaToB oOydeHus. MtoroBas oneHka (TpagullMOHHAs W JUTEpHas) MO BHAAM




yaeOHoi nesitenbHOCTH (uM3ydenue aucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHME, MPAKTHKH) ONPEIACISICTCS CyMMOH OauioB IO
pe3ysbTaTaM TeKYIIero KOHTPOJISI M IMPOMEKYTOUHOM aTrectaiuu (IudepeHIpoBaHHbIi 3a4eT) (MTOroBas peUTHHrOBas OleHKa - MakcumyMm 100

0aioB).

PacnipeniesieHre OCHOBHBIX M JIONOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPONPUATUS TEKYILEro KOHTPOJIS M IMPOMEXKYTOYHON aTTECTAlUU
YCTAaHABIIMBAETCS KaJCHAAPHBIM PEUTHHT-TUIAHOM JUCLIUILINHBI.

PeKOMeH,Z[yeMaH mKajia Jjsi OTACJIIbHBIX OLCHOYHBIX MCpOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHUS
3a]aHUA

CooTBeTCTBHE

TPaJULHOHHON OLleHKe

OmnpenesieHue OLEHKH

90%+100% «OTIUIHO» OTiIn4yHOE MOHMMAaHKE NpeaMeTa, BCeCTOPOHHHE 3HAHHS, OTJIMYHBIC YMEHHUS U BJIaICHUE OTBITOM NPaKTHYECKON AEATEIBHOCTH,
HEeo0XO0MMBbIE Pe3yNIbTaThl 00y4eHHs cHOPMHUPOBAHBI, UX KAYECTBO OLICHEHO KOJIMYECTBOM OAJIOB, OM3KUM K MAKCUMAIEHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE MOHMMAaHUE NPEIMETa, XOPOIIUE 3HAHHUS, YMEHHS M OIIBIT IPAKTUUECKOMN eI TeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThI
00y4deHus chOpPMHUPOBAHBI, KAUYeCTBO HH OJJHOTO U3 HUX HE OIICHEHO MUHUMAJILHBIM KOJMYECTBOM 0aJlioB

55% - 69% «Y IOBIL» [TpuemneMoe MOHMMaHUE IPEIMETa, YOBICTBOPHTEIbHBIC 3HAHNS, YMEHHUS U ONBIT IPAKTHYCSCKON e TeIbHOCTH, HEOOXOAUMBIE PEe3yIIbTATEI

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

0 -54% «Heygmosi.» €3yJIbTaThl 00YUIEHHsI HE COOTBETCTBYIOT MUHHMAJIBHO JIOCTATOYHBIM TPEOOBAHHUAM
0% - 54% H P 0 0
[Ixana st OIICHOYHBIX MEPONPUITHI M T PEPEHIIMPOBAHHOTO 3a4eTa / 3a4eTa
CreneHnb
copMIPOBAHHOCTH Baxa COOTBeTcIBMe Onpenenenne onenn
pe3ybTaToB TPaJULHOHHON OLlEHKe
00yuyeHnst
90% + 100% | 90+ 100 «OTINYHOY OTinMYHOE MOHUMaHKE TpeIMeTa, BCECTOPOHHUE 3HAHMS, OTJIMYHbIE YMEHHS U BJIaJICHUE OIIBITOM IIPAKTUYECKOHN JIESITeIbHOCTH,
HEOOXOAMMbIE PE3YJIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alloB, OJIM3KUM K MAaKCHMAJIbHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTouHO MOJHOE MOHUMAaHUE MIPEMETa, XOPOIIHE 3HAHH, YMEHUS U OIBIT IPAKTUIECKOHN e TeIbHOCTH, HEOOXOIMMbIe
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM 0alIOB
55% + 69% 55+69 «Y 0OBIL» [Tpuemnemoe MoHNMaHUE MTPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHNS, YMEHUS U ONBIT MPAKTHUECKOH JeATeIbHOCTH, HEOOX0AUMBbIE
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OAIIIIOB
55% +100% | 55+ 100 «3auTeHO» PesynbTaTel 00y4eHUs] COOTBETCTBYIOT MUHUMAJILHO JIOCTaTOYHBIM TPeOOBAHUSIM
0% + 54% 0+54 «Heynosi.»/ PesynbraThl 00y4eHUs! HE COOTBETCTBYIOT MUHUMAJIBHO JI0CTaTOYHBIM TPEOOBaHUSIM
«He 3aureHo»

3. IlepeyeHb THNOBBIX 3aaAHUIA

OueHoYHbIe MEPONPHSITHS

IIpuMepsl THNOBBIX KOHTPOJIBHBIX 3aIaHUI

1. | KonTponbHas 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.

Ipubop COCTOWT W3 ABYX Y3JIOB @ M D, COSMMHCHHBIX IOCIEIOBATEIRHO B CMBICIE 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. 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 pacnpenesneHus f(x) ciydaitnoi Benuuunnsl X: f(x) =

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

Jokasats Gopmyiny [lyaccona.
[I1oTHOCTP pacipenencHus HeNpepEIBHOM 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, JUCIICPCHH, CPEIHEKBAIPATHIHOTO OTKJIOHEHHS, ACHMMETPHHU U
IKCIIECCa;

ITpu yposre 3naunmoctn o = 0.05 mpoBepuTh rHIOTE3y O PacIpeieIeHUH JaHHOH BEIOOPKH 110 HOPMAIbHOMY 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

Hud.3auer

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?
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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
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?

4. 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

HuddepenuupoBannsiii 3auet. | AuddepenunpoBanHblil 3aueT OCYIIECTBISIETCS B COOTBETCTBHH C [1010KeHNEM O IPOBEICHUN TEKYIIETO
KOHTPOJIS M ITpoMexyTouHOoM aTTectanuu TIIY (kak opraHu3oBaHHas IpoLEaypa He IPOBOAUTCS).
WToroBelii 6arut onpeaessieTcss CcyMMHPOBaHHEM OallioB 3a BCE OLEHOYHBIE MEPOIPHUSATHS TEKYILETO
cemecTpa.




