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1. Poap qucuumiannbl «Marematuka 4.1» B popMupoBaHuM KOMIETEHIIHIi BHIMTYCKHHKA:

JeMeHT . CocTaBisiiomue pe3yJabTaTOB 0CBOEHHS (IeCKPUNTOPHI
. HMHaukaTopsl 10CTHKEHHS] KOMIIETEeHIU i
00pa3oBaTeJIbHOI KOMIETeHI[HH)
NPOrpaMMbI L HaumeHnoBanmne
T CemecTp | KOMIIETEHIHH KOMIIETeHIHH HaumeHoBaHHe HHANKATOPA HanmenoBanme
> Koa nnaunkaropa JTOCTHKEHUS Kon
npakTuka, FTHA)
CriocobeH Brnaneer orbITOM IIPUMEHEHUS 3aKOHOB
OCYLIECTBISITh €CTECTBEHHBIX HAYK 1 MATEMaTUYCCKHX
MOUCK, YK(V)-1.1B1 METOJI0B ¥ MOJIENEH JJIsl peleHus 3a1a4
KPUTUYECKUI TEOPETHYECKOr0 U IPHUKIIAHOTO
HATIN3 M CHHTC3 AHanu3upyer 3aauy, BbIICISIS e Xapaxtepa
YK(V)-1 uHpopManuu N.YK(Y)-1.1 ’ VYMeer pemaTh 3a1a4d TEOPETHUECKOrO U
™ bop ’ ™ 6a30BbIE COCTABIAIONINE VK(V)-1.1¥1 P A P
MIPUMEHSATh MIPUKJIAJHOTO XapaKkrepa
CHUCTEMHBIHN MTOJIXO0J
AA pemess 3HaeT 3aKOHbI €CTECTBEHHBIX HAayK M
YK(Y)-1.131 MaTEMaTHYECKUE METO/Ibl TEOPETHYECKOrO
MOCTaBJICHHBIX
Xapakrepa
3a/1a4 p p
MaTeMaTHka CriocobeH Brnaneer anmapaTtom MaTeMaTHYeCKOU
41 MIPUMEHSATh CTaTUCTHUKH JUIs IIPOBEICHUS
' COOTBETCTBYIOLIHIA TEOPETHYECKOTO UCCIICIOBAHUS 1
¢husuko- OIIK(Y)-3.2B4 MOZETHPOBaHUS HH3UIECKUX U
MaTeMaTU4eCKui XUMHUYECKHX MPOLECCOB U SBJICHUH, a
ammapar, MeTOIbI ITprMeHsieT MaTeMaTHIECKHIl armapar TaKoKe, UL PeleHus MPo(peCCHOHATBHBIX
aHanM3a u TEOPUU BEPOSTHOCTEH U 3a1a4
OIIK(Y)-3 N.OIK(Y)-3.2 N
™) MOJICTUPOBAHHUS, ™) MaTeMaTHYECKOW CTATUCTUKHU B YMeeT HCMOJIb30BaTh BEPOSTHOCTHBIE U
P
TEOPETHYCCKOT0 1 MHKEHEPHOHU JEATENLHOCTH OIIK(Y)-3.2V4 CTaTHCTHYECKHE METOIBI IS 00paboTKH
9KCIEPUMEHTAIBHOT JIAHHBIX
0 MCCIEOBAHMS TTPU
penreHnu P 3HaeT OCHOBHBIE ONPE/ICIICHUS], TIOHATHS 1
MPOECCHOHATEHEIX OIIK(Y)-3.234 METO/IBI TEOPHH BEPOSITHOCTH U
MaTeMaTHYECKOW CTATUCTUKH
3a/1a4

2. IMoka3zareau u METOJAbI OLICHUBAHUA

ILi1anupyemsle pe3yJbTaThl 00y4eHHs 110 JUCHUILIHHE
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KOMIeTeHIUH
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MeToabl OLIEHHBAHUS
(o1 eHOYHBbIE MePONPHSATHS)
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P/

OCHOBHBIMHU NOHATUAMU U METOAAMH TECOPUU BepOﬂTHOCTCﬁ u
MaTeMaTHYSCKOU CTATUCTHKH

1.Cny4aiiabie cOOBITHS

N.YK(VY)-1.1
N.OIIK(Y)-
3.2, TEOPEMBI.

apaMeTpoB

2.CryJaifHple BEJIMYMHBI U UX CUCTEMBI
3.3aKkoH OONMBIINX YHCEN, IpeIeTbHBIC

4.BrIOOPOYHBINA METO/ U OIICHHBAaHUC

KoutponbHas pabora
150163




5.2neMeHTBl KOPPEISIIIMOHHO -
PEerpeccuoHHOTO aHaIH3a
6.I1poBepka CTaTHCTHYECKUX THIIOTE3

P72 Ymeer 1.Cnyuaiinble coObITHS KonTponsHas paGota
HCIIONb30BaTh BEPOSITHOCTHBIE U CTATUCTHUECKUE METOBI TS 2.CnyyaiiHble BETMYUHBI U MX cucTembl | /3.
00paboTKM JaHHBIX, @ IMEHHO: anreOpy BeposTHOCTEH N.YK(Y)-1.1 3.3axoH OOJBIINX YHCEN, IpeeIbHbIC
CITy4alHBIX COOBITHI, 3aKOHBI pacIpeeICHUs CITydaifHoN TEOPEMBL.
BEJIMYMHBI M UX CHCTEM, 3aKOHBI O0onbmux uucel u npegensuasie | M.OIK(Y)- 4.BrIOOpOYHBINA METOM U OIICHUBAaHUE
TEOpPEMBI, BRIOOPOYHBIA METO/I U OIICHUBAHHUE MTApPaMETPOB, 3.2, apamMeTpoB
PErpecCCHOHHBIE MOJIEIH, TPABHUIIA MOCTPOEHHS U IPOBEPKU 5.OneMeHTBl KOPPETSIIMOHHO -
CTaTUCTHYECKUX THIOTES PETPECCHOHHOTO aHaIu3a
6.I1poBepka CTaTHCTHYECKUX THIOTE3
PA3 3Haer 1.Cnyyaiinbie cOOBITHS KoHtpoisHast pabora
aKCHOMAaTHYECKOE  ONPEAEICHHE BEPOATHOCTH, OCHOBHEBIE 2.Cryyaiinble BeJMUMHBI M UX cucTeMbl | 3.
TEOPEMBbl  TEOPUH  BEPOSATHOCTEH,  (OPMYJBbl  HOJHOW 3.3axoH OONBIINX YHCEN, IpeeIbHbIC
BEpOSITHOCTH U bailieca, cxeMy HOC/I€0BaTEIbHbIX UCIBITAHUN TEOPEMBI.
Bepuynmu, ¢opmyny  BepHymiau, npuOivkeHHbIE (OPMYJIBI 4.BrI6OPOYHBIN METO/ U OIICHUBAaHUE
Myaspa-Jlamiaca u IlyaccoHa, (GYHKIHIO pacrlpeneieHus rnapaMeTpoB
CIy4allHO  BeJIMYMHBI W €€  CBOWMCTBAa.  IUIOTHOCTb 5.27eMeHTBI KOPPETSILIUOHHO -
pacrpernenends ¥ ee CBOMCTBA, YMCIIOBBIE XapAKTEPUCTUKU | | YK(Y)-1.1 PETrpecCHOHHOrO aHaIu3a
CIy4allHBIX BEJMYMH M HX CBOWMCTBA, OCHOBHBIE 3aKOHBI 6.I1poBepka CTaTUCTHYECKNX TUIIOTE3

pacrpeiesieHust CIIyJaiiHBIX BEJIHYMH, 3aKOHBI pactpenenenus | W.OIK(Y)-3.2.
CIlyJalHBIX BEKTOPOB, HepaBeHcTBa YeOblmieBa, NpeaeibHbIC
teopembl YeOwimieBa, beprymmm, JlsmyHoBa, Myaspa-Jlamaca,
BBIOOPOUYHBIN METOA, SMITMPHUUYECKHE 3aKOHBI PacIpeesIeHus,
OMIIMPUYECKHE  MOMEHTBI,  JOBEpHUTENIbHBI  WHTEpBal,
WHTEPBaJIbHBIE OLEHKH, BBHIOOPOYHBIA MapHbI KO3 GHUIUEHT
KOPpEJAIIY, TapHasi perpeccus, IpoBepKa TUIOoTe3 O PABEHCTBE
JIUCTIEPCU U CPelHUX 3HAYEHWH HOPMABHO PACHpeAeTIeHHBIX
COBOKYIIHOCTEM, Kputepuil cornacus ITupcona.

3. IIkajga oueHUBAHUSA

[Topsimox opraHu3any OLIEHWBAHUS PE3YJIbTATOB OOy4YEHHUS B YHMBEPCUTETE PETJIAMEHTUPYETCS OTIENbHBIM JOKAJIbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OIIEHUBAHUS PEe3yJIbTaTOB 00yueHHs B TOMCKOM MONMTEXHUYECKOM yHUBepcuteTe (CucTeMa OleHWBaHMA)» (B JACHCTBYIONICH PEAaKInm).
Hcnonp3yercss OalibHO-pEeUTUHIOBasl CHCTEMa OLICHUBAHHUS pe3yiIbTaToB oOydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuumind, YMWPC, HUPC, kypcoBoe NpOeKTHpOBAaHUE, MPAKTHKH) OIpEeNseTcss CyMMOM OaiuioB IO
pe3ysbTaTaM TeKYIIEero KOHTPOJIS H IMPOMEKYTOUHOM aTTecTanuu (IudepeHIMpoBaHHbIi 3a4eT) (MTOroBasi peUTHHIOBas OlleHKa - MakcumyMm 100
0aioB).




PacnipeniesieHre OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATHS TEKYILEro KOHTPOJIS M INPOMEXKYTOYHOW aTTECTallUU
YCTAaHABJINBAETCS KaJCHAAPHBIM PEUTHHI-TUIAHOM JUCLIUIUINHBI.

PeKOMeH,Z[yeMaH mIKajia Jjisi OTACJIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYILICT'O KOHTPOJIA

% BBINOJHEHHSI CooTBeTcTBHE
o OmnpenesieHue OLEHKH
3aaHUA TPAAMIHMOHHOI OLIeHKe
90%+100% «OTIMIHO» OtianyHOE TOHMMaHKE TIPEJMETa, BCECTOPOHHHUE 3HAHMUS, OTIIMYHBIC YMEHUS 1 BJIaICHUE OMBITOM MPAKTHYECKOH AEATEIbHOCTH,
HEOO0XOIUMBIE Pe3yIbTaThl 00ydeHHsI chOPMUPOBAHBI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJIIOB, OIM3KAM K MAKCHMAIbHOMY
70% - 89% ((XOpOH.IO» HOCT&TO‘IHO TOJIHOC NOHMMAHHUEC MPEAMCETA, XOPOIINE 3HAHUA, YMCHUA U OIIBIT HpaKTI/I‘IeCKOI\/’I ACATCIBbHOCTH, HCO6XOHI/IMHG Pe3yiibTaThl
06yqu1/m C(bOpMI/IpOBaHLI, Ka4€CTBO HU OAHOI'O M3 HUX HEC OLICHCHO MUHHUMAJIbHBIM KOJIMYCCTBOM 0aJIoB
55% - 69% «Y OBJL» [TpuemneMoe NoHMMaHUE MIPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT MPAKTHYECKOH AEATEIBHOCTH, HEOOXOIUMBIE PE3yIbTaThl
o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM OayIoB
0% - 54% «Heynosiu.» Pe3ynbTaThl 06y4eHuUsI He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUYHBIM TPEOOBaHUSIM
[[Tkana qyst OIIEHOYHBIX MEPOIIPUSITHAN IK3aMEH
%
Mud. | CoorBercrBHE
BbINIOJTHEHH S .
. 3ayer, | TPaXUUMOHHON Omnpenesenne oeHKH
3alaHMil
oas OlleHKe
JK3aMeHa
90%+100% | 18 =20 | «Otnuuyno» |OTIMYHOE IOHMMaHUE NPEAMETA, BCECTOPOHHUE 3HAHUS, OTIUYHbBIE YMEHUS U BJIaJICHUE OIIBITOM
MPAKTUYECKON JAESITeNbHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00yueHUsI CPOPMUPOBAHBI, UX KA4€CTBO OLIEHEHO
KOJIMYECTBOM OAJIIIOB, OJM3KUM K MAKCUMAJIbHOMY
70%-89% | 14+ 17 «Xopomoy» |JlocTaToYyHO NOJTHOE IOHUMAaHHUE TPEIMETa, XOPOIINe 3HAHUS, YMEHHSI U OTIBIT MPAKTUIECKOH e TETLHOCTH,
He0o0X0IMMBIE pe3ynbTaThl 00yueHus C(HOPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIIEHEHO
MUHHMAJIBHBIM KOJIMYECTBOM OaJIIOB
55%-69% | 11+13 «Ypnosn.»  [[IpuemiieMoe NOHUMaHHE MPEAMETA, YIOBIETBOPUTEIBHBIE 3HAHUS, YMEHUS U ONIBIT IPAKTUYECKON
e TeTbHOCTH, HEOOXOIUMBIE Pe3yabTaThl 00yUeHUsI CPOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OIICHEHO
MUHUMaJTbHBIM KOJIMYECTBOM OaJIJIOB
0%-54% | 0+10 «Heynon.» | Pe3ynbraTsl 00y4eHHs HE COOTBETCTBYIOT MUHUMAJIBHO JJOCTATOYHBIM TPeOOBaHUSIM




4. TlepeyeHb THIOBBIX 3aJaHMIl

O1ueHoYHbIe MeponpusaTHus

l'[puMepu THIIOBBIX KOHTPOJBbHBIX 3agaHmi

1.

KonTponbnas pabora

4.

|) Jan psix pactpeneneHus.

=

3.
4.

I1) TTo 1ByM He3aBHCHMBIM BHIOOpKaM 00beMoB Nx = 11 u Ny = 10 HopManbHbIX pacnpeseneHuil Haiinensr X =30.u Y =

KoHTponbHasA pabora 1

U3 50 xonpmencaropoB 3a BpeMsi T U3 CTPOS BEIXOIAT 5 KoHIEHCAaTOpoB. [l KOHTPOIS BHIOMPArOT 8 KOHIEHCATOPOB.
Haiitu BeposSTHOCTH TOTO, YTO cpeau HUX 3a BpeMs T U3 CTpPOS BHIMIET POBHO 1 KOHIECHCATOP, UCHONB3YS HOpMyITy
Ilyaccona u nokanbHyo Teopemy Jlamaca.

ITpubop COCTOMT W3 ABYX Y3JIOB @ M D, COSMMHCHHBIX IOCIEIOBATEIRHO B CMBICIE HAACKHOCTH, M CTabmin3aropa
HanpspKeHus: S, paboTaroliero B IByX pexxumax. I[lpu paboTe crabuimMzaTopa B IEpBOM peXuMe ¢ BeposTHocThio 0.7
HaeKHOCTD Y3708 P(a) = 0.9, P(b) = 0.95. IIpu paGote crabuiusaropa BO BTOPOM PEKHUME HAAEKHOCTH y310B P(a) =
0.8, P(b) = 0.9. HaiiTu Hame:)KHOCTH IPHOOPA, €CITH Y316l HE3ABUCHMBI.

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

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

3agana mioTHOCTE pacnpeaenenus f(x) cnyuaitnoit Benmmunner X: f(x) =

BEPOSATHOCTD TIOTAIaHus BemauHbl X Ha yuacTok oT 0 mo 7 . Beraucmuts M[X].
2

Hoxkazats ¢popmyiy [lyaccona.
[I10THOCTP pacipenencHus HeNpPEphIBHOM cyvaifHo# BennduHbL. CBOMCTBa (C JOK-BOM).

KoHTponbHas paborta 2

Xi 0. 1. 2. 3.
ni 10 13 15 12

ITocTpoUTh THCTOTPAMMY, MOJIMIOH;

Haiiti ToYeyHbIe OLEHKH MaTEMAaTHYECKOTO OKHMIAHMUS, TUCIIEPCHH, CPEIHEKBAIPATHYHOTO OTKJIOHEHHS, aCHMMETPUH 1
JKCIECCa;

Ipu yposre 3HaunmocTy 0. = 0.05 MpoBEpUTH FMIIOTE3Y O PACTIPEIEIEHNH JaHHON BEIOOPKH [0 HOPMAILHOMY 3aKOHY;
Haiitu nHTEpBaIbHBIE OLIEHKH MaTEMaTH4YECKOT0 OXKUAaHHs, IUCTIEPCUH ¢ HaiexHocTho B = 0.9.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2 2
28.u S, =08 wu Sy = 0.6 . [Ipu yposHe 3naunmoctu @ = 0.05 mnpoBeputh HysneByr rumoresy Ho: Mx = My mpu

KOHKypupyromen Hi: mx = my.

WJ13.

IIpumep BapuaHTa MHAWBUAYAILHBIX 3aJaHUN 1.

1. M3 100 uzmenuii, cpemu KOTOPHIX MMeeTCs 4 HeCTaHAapTHEIX, BRIOPAHBI CITydaifHBIM 00pa3oM 6 M3Hemuii Ul MPOBEPKH UX
kadgecTBa. ONPEAEInTh BEPOSITHOCTH TOTO, YTO CPEAN BHIOPAHHBIX 6 M3AEINii OKaXKyTcsl pOBHO 1 HECTaHAApTHOE H3EIHe,
UCTIONB3Ysl KIACCHYECKOE OIpeleeHre BeposaTHOCTH, Gopmyny beprymmn, dopmyny IlyaccoHa n noKaigbHYIO TeOopemy
Jlanutaca

2. Cucrema S COCTOWT M3 TPeX HE3aBUCUMBIX MOACUCTEM Sq, Shu Sc. HencnpaBHOCTH XOTSI ObI OJTHOI MTOJCHCTEMBI BEJET K
HEHCIPaBHOCTH BCell CHCTEMBI (IIOACHCTEMbI COSANHEHBI IOCIeI0BaTeNbHO). [ToncuctemMa Sh COCTOST U3 IBYX
HE3aBHCUMBIX Iyonupyromux 61okoB bk (K = 1,2) (cxema napauiesibHOro [oCOeIUHEHHS OJIOKOB B MIOJICUCTEMAX).

b1

b,

Haiitu HaJICKHOCTb CUCTEMBI — BEPOATHOCTH TOTO, YTO CUCTEMA 6y}:[eT HCIIpaBHA B TCYCHUH HEKOTOPOTro BpEMEHU, €CIIU
u3BeCTHHI HaaexHocT 610koB P(a) = 0.95, P(bk) = 0.9, P(¢) = 0.99.

3. MHana cuctema u3 IByX OJIOKOB @ W D, coeMHEHHBIX MapajulelIbHO B CMBICNIE HaJSKHOCTH. Kakablidi U3 JBYX OJIOKOB
MOXET padoTaTh HE3aBHCHMO OT APYrOro B TPEX PasHBIX pexuMmax. BeposTHocTh HacTymuieHust nepBoro pexuma 0.1,
Broporo 0.3 . HagexxHoCcTh paboTh! mepBoro 6moka B 1 — M, 2 — M, 3 — M pexkumax paBHa coorBercteenHo 0.9; 0.8; 085 .
HapexHnocTs paboTsl BTOporo 6moka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctBenHo 0.9; 0.95; 0.8 . Haiitm
HaJIe)KHOCTh CHCTEMbI, €CJIH OJIOKH HE3aBUCUMBI,

4. Tlepenaercst 5 cooOuieHni mo kaHany cBs3u. Kaxmoe coobuienune ¢ BeposiTHocThio P = 0.3 HE3aBUCUMO OT APYTUX
nckaxaercst. CiyuaiiHast BenmnunHa X — 9HCIIO HE UCKaKEHHBIX coo0meHni. [IocTpouTs ee 3aKOHBI pactpeielIeH s, X
rpadMKy, HATH ee YUCIIOBbIE XapakTepucTHKU. HaiiTn BeposTHOCTB TOTO, YTO OyAET HCKAXKEHO HE MEHEe JIBYX
COOOLIEeHUH.

5. 3ajgaHa IIOTHOCTB pacnpenenenus f(x) cnydaiiHoi Benn4nHb X:

Asin?x, xe(0,r)
0, x & (0, 7[)’

Tpebyercst HaiiTH KO3QdUIHEHT 4, TOCTPOUTH Tpaduk ruIoTHOCTH pactpeaencuust f(x), Haiitn GyHkmIO pactpeneneHus

flx) =




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

F(x) u noctpouts ee rpaduk, HalTH BEPOATHOCTh MONaAaHus BenuunHbl X Ha ydacTok oT 0 mo £ . HaiiTu yucnoBbie

7
4

XapaKTCPUCTHKH CITyYaliHON BETUUUHBI X.

IIpumep BapmaHTa MHAWBUIYAILHBIX 3adaHUN 2.

1. TIlo Beibopke oObema N = 100 mocTpoeH psin pactpeaeaeHus:

Xi -2.0 -15 -1.0 -0.5 0.0 0.5 1.0 15
pi | 0.06 0.11 0.19 0.22 0.16 | 0.12 | 0.08 | 0.06

Hocmpoums  cucmozpammy, HOIUSOH U OIMAUPUYECKVIO QYHKYUlo pacnpedenenus. Haiimu moueunvie oyenxku
MAMEMAMUYECKO20 OHCUOAHUSL, OUCNEPCUU, CPEOHEKBAOPAMULHO20 OMKIOHEHUSL, ACUMMEMPUY U IKCYeccd.

2. Havimu Oosepumenvhblil UHMeEPEal HeU36eCmMHO20 MAMEMaAMU4ecKko20 0HCUOAHUSL HOPMATbHOU CAYYAUHOU Seauyunbl X,

3Has dosepumenvyto eeposmuocms B = 0.99 , 06vem svibopru N = 20, gpibopounyio cpedurwio X =200, eciu 1) o = 10,
2)s=10..

3. Tlo pe3yabraTaM 3KCIEPUMEHTA TOJTydeHa Tabjnia HabII0IeHNI CUCTEMBI CiTydaiHbiX BennunH (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 éudos f(x) = fi+ fox u f(X) = i+ fox + fx2.

4. Tlo nByMm OONbIIMM HE3aBHCHUMBIM BBIOOpKaM 00beMOB Nx =42 m Ny = 58 HOpMaNbHBIX pacrpenelieHni HalIeHbI
BbIOOPOYHBIE 3HAYEHUAMU MaTeMaTuyeckux oxuaanni X =120 u y = 130. Jlucnepcun ussectnel D, =24 u Dy= 20.

[Ipu yposue 3Haunmoctu o = 0.05 mposepuTs HyneByro rumote3y Ho: Mx = My npu koHKypupyromei 1) Hi: mx # my,




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2) Hi: mx < my.

5. Tlo

X 10 HOPMAaJbHOMY 3aKOHY, €CIHM 33aJaHO0 Nk IONaJaHul

kpurepuro [Iupcona npu yposHe 3HaunMocTd o = 0.01 mpoBepuTh rumoTe3y o pacrupeeIcHUH CITyqaifHOW BENNINHbI
BEIOOPOYHBIX 3HAYCHHWH CIy9aliHOW BeIWYMHBI X B

noauHTepBai £ = (ak, bk ):

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

Hud. 3auer

w

BR©©~NOoOA

12.
13.
14.
15.

16.
17.

0.

IlepeyeHb BOIIPOCOB, OTBETHI HA KOTOPLIC JAIOT BO3MOXKHOCTh CTYJICHTY MPOJEMOHCTPUPOBATh, a
OopenoaaBaTC/JIil0 OUCHUTHh CTCIICHDb YCBOCHHSA TCOPETHYCCKHX U d)aKTI/I‘-IGCKI/IX 3HAHUM Ha YPOBHEC
3HAaKOMCTBa

Uro B Teopum BeposTHOCTEW MOHMMaT moj coObiTeM? Kakoe coObiTHe HasbiBarOT aocToBepHbIM? Kakoe —
HEBO3MOKHBIM ?

Kakue onepanuu onpeneneHsl Haj coObITusIMU? KakoBbl CBOICTBA ATHX omneparuii?

ChopmynupyiiTe CTaTUCTHYECKOE, KIIACCHUYECKOE, TEOMETPUIECKOE OINpeNeNIeHHs] BEPOSTHOCTH. B kakux ciydasx
UCTIONB3YIOTCSI 3TH ONPEICIICHHS ?

CoopmynupyiiTe OCHOBHBIE AKCHOMBI TEOPUH BEPOSITHOCTEH.

YkaxxuTe OCHOBHBIE CBOMCTBA BEPOSTHOCTH.

UYro Takoe yciaoBHas BeposATHOCTE? Kak onpezernsieTcst 3aBUCHMOCTD U HE3aBUCUMOCTH COOBITHI?

Yemy paBHBI BEPOSITHOCTH CYMMBI 1 TIPOU3BEICHNS COOBITHI?

B kakux ciydasx aist pacdyera BEpOSITHOCTEH MpuMeHseTcs GopMyJIbl TOJTHOM BeposTHocTH H baiteca?

UYro Takoe cxema ucnblTaHnii beprymm?

B kakux ciaydasix IIsl pacueTa BEpOsATHOCTEH MpuMeHstoTcest hopmyibel bepaymiu. Myaspa-Jlamaca, [Tyaccona?

. Uto Takoe ciy4aiiHas BenuurHa? UTo Ha3bIBAIOT 3aKOHOM pacIpe/ieieH s ClIy4ailHON BEJIHIHHBI?

Kakasi cnyuaifHas BenmuuMHAa Ha3bIBAeTCs JAMCKPETHOM ciydailHOW BennuuHON? UTo Takoe psij pachpeseleHus
JUCKPETHOMN CIIyIaiiHOW BEJIMYMHBI?

Haiite ompeneneHue (GyHKIUH pacTpeaesieHUs] CIydaiHOW BenW4MHBI. KakoBBI OCHOBHBIE CBOWCTBA (YHKITUH
pacripeaeneHus CirydaiiHOH BeJTMIHHBI?

Kakas ciyvaiiHas BeqMYMHA Ha3bIBACTCS HENPEPHIBHOM ciydaifHON BenmuuuHOM? YTO Takoe IUIOTHOCTB
pacripeieneHus HellpepbIBHOM CITy4aiiHOM BEITMYNHBI?

KakoBbI 0OCHOBHBIE CBOMCTBA INIOTHOCTH M (DYHKIIMH pacIIpe/ie]ICHUs] HENPEPBIBHOM CITydaifHON BEJTMYHMHBI.

Kakne ynciioBble XapakTepUCTUKH CiTydaiHOW BeMYMHBI Bbl 3HaeTe? UTo XapaKTepH3yIOT 3TH XapaKTEPUCTHKN?
Kak ompenensercs MaTeMaTHdeckoe OXHAAHUE CIIy9aifHOH BEIMYMHBI, KAKOBBI CBOMCTBA MaTEeMaTHYECKOTO
OXKUJIAHUS?
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18.
19.
20.
21.
22.

23.
24,

25.

26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

Kak ompenensiercst nucnepcust cay4aiiHol BennInHbI? KakoBBI CBOWMCTBA TUCTIEPCHH?

Kak ompenessrorest 1 9To XapakTepu3yoT K03(hOUIIEHT aCHMMETPHH U SKCIIECC paclIpeIeeHus ?

Kak onpenenstoTcst KBaHTHIN U KPUTHUYECKHAE TOUKHU PACTIPEACICHUS ?

Kakoe pacmpenencHne HaspiBaeTcs OWHOMHMANBHBIM?  YKa)KUTE OCHOBHBIC YHCIOBBIC XapaKTEPUCTHKU
OMHOMHAIBHOTO pacIpeeICHUs.

Kakoe pacnpeneneHue HasbiBaercst pacrpezneinenueM Ilyaccona? KakoBbI OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHUKU
pacmpenenenus Ilyaccona?

Yro Takoe npocTerimnii moTok coObIThii? KakoMy pacnpenesieHrIo Mo {4UHIETCs IPOCTEHITNI TOTOK COOBITHI?
Kakoe pacnpesneneHue Ha3bIBAlOT paBHOMEPHBIM pacnpeneneHueM? UYemy paHbl IUIOTHOCTH M (pyHKUUS
pacripeeneHus, OCHOBHbIE YUCIIOBbIE XapaKTEPHUCTHKH PABHOMEPHOT'O paclpe/ieeHus ?

Kakoe pacmpeneneHne Ha3bIBalOT HOPMAaJbHBIM paclipejeneHueM. KakoBa IJIOTHOCTP M OCHOBHBIC YHCIIOBBIC
XapaKTEePUCTUKN HOPMAIBHOT'O 3aKOHA?

Uro Takoe cTaHIapTHas HOpMaibHas BenuuuHa? KakoBa CBsI3b MEXAy QYHKIMSIMH PacHpenesICHNs] TPON3BOIbHON
HOPMaJbHOH BENMYMHBI W CTaHAAPTHOW HOpMaibHOW BenwunHBI? Kak cBs3aHa (yHKIOUS pacmpenencHus
CTaHIAPTHOH BeMUUMHBI ¢ pyHKIMel Jlammaca?

Kak onpeznensercss BEposATHOCTb OTKJIOHEHUS] HOPMAalbHOM CIy4aliHOW BENMYMHBI OT MaTEMAaTHYECKOTO OXHJIaHUS
Ha 33J]aHHYIO BEIMYHHY? B 4eM COCTOUT MPaBUIIO «TPEX CUTM»?

Yro Ha3bIBAIOT CHCTEMOIl ciydaitHeix BenmuuH (ciayuyailHeiM  BekTopoM)? Kak ompenensercs  ¢yHKImsS
pacripeienieH s CUCTEMBI CITyYaiHbIX BEJIMUMH, KAKOBBI €€ CBOMCTBA (IJIs1 IBYXMEPHOTO CIIy4aifHOro BEKTOpa)?
Kakune ciydaiiHple BEKTOpHI OTHOCAT K BEKTOpaM JHUCKpeTHOro tumna? Yrto Takoe TabiMia COBMECTHOI'O
pacripeieneH s CUCTEMbI, UMEIOILEeH AUCKPETHOE pacipeelieHre?

Kakue cimydaiiHple BEKTOpPBHI OTHOCST K BEKTOpaM HempepblBHOro Tuma? YTo Takoe IUIOTHOCTH COBMECTHOTO
pacIipesieneHlss CHCTEMBI, MMEIolIel HempepblBHOE pactpeneneHne? KakoBbl OCHOBHBIE CBOICTBA IUIOTHOCTH
COBMECTHOTO PacHpe/iesICHHs?

Kaxk onpenensercs He3aBUCUMOCTD CITy4aiHBIX BEJIIMUUH? UTO Takoe YCIIOBHBIN 3aKOH PACHIPEICICHHS ?

Uemy paBHBI MaTEMaTHYECKOE OXKUAAHUE U JUCIEPCHSI CYMMBI U TPOM3BECHUS CITyYaHBIX BEINYHH ?

Uro XxapakTepu3yIOT KOBapHalus U KO3(QOHUIMEHT KOPPETSAIUH CITydaliHbIX BEJIMUUH? YKaKUTE OCHOBHBIE CBOHCTBA
KOX(pHUIHEHTA KOPPEIAIHH.

Kak oueHuTh BEpOSTHOCTh OTKJIOHEHHS CIIydallHON BEIHMYMHBI OT MAaTEMaTHYECKOTO OXKHIAHHUS C ITOMOIIBIO
HepaBeHcTBa UeOblieBa?

Chopmynupyiite 3aKkon Oonpiinx urcen YeoOrimesa, Teopemy bepHymim.

CoopmynupyiiTe HIEHTpaBbHYIO MpeeabHy o Teopemy (LITIT).

Uro B MaTeMaTH4eCKOil CTaTHCTHKE MOHMMAIOT IOJ| T€HEpPaJbHOW COBOKYITHOCTHIO? BBIOOpPKOW M3 TeHEepantbHOU
COBOKYITHOCTH?

Kak cTponTtes craructnueckuii psin? B kakux citydasix IpUMEHSIETCS CTpYNITMPOBAaHHBINA cTaThcTHYeckuit pan? Kax
OIIpeAeNseTcs AJIMHA NHTEPBaja TPYIIUPOBAHUS ?

Uro oLleHMBAET CTATUCTHYECKUH PsIJl OTHOCUTEIbHBIX YacToT? [lnoTHOCTEH YacToT?

Uro MCHoNb3yIOT B KadecTBe IpaduuecKod WLIIOCTPAlMK CTaTUCTHUECKHX psnoB? ONEHKOM KakuX KPHBBIX
SIBJISIFOTCSI TTOJIMT'OH YacTOT U TUCTOTrpamMma’?

Kakune BeJIMUMHBI UCIIOIB3YIOT B KAYECTBE YMCIOBBIX XapaKTepUCTHK BBIOOpKH? KakoBbl OCHOBHBIE CBOMCTBA 3THX
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XapaKTePUCTHK?

42. Kax ompenernseTcst sSMIupHIeckas GyHKINS paclpeneieHns? YKaKUTe OCHOBHBIE CBOCTBA TOH (DYHKITHH.

43. Yrto Ttakoe omeHka mapamerpa? Kakas omenka Ha3piBaeTcs HecMemieHHOW? Kakas — cocrostenmpHON? Kakas
3¢ PeKTHBHOI?

44. Yto Takoe TOBEPUTEIHHBIN HHTEPBAI U BEepOATHOCTH? KakoBBI OCHOBHBIE IPUHIHUIIE IOCcTpoeHus JJ?

45. Kak crpouTcst J[OBEpPHUTENbHBIH MHTEpBaJd IS MaTEeMaTHYECKOTO OXHAAHUS HOPMAJIBHOM TIeHepaibHOU
COBOKYITHOCTH IPY M3BECTHOM U HEM3BECTHOM O ?

46. Kaxk cTponTcsi JOBEPHUTENBHBIA HHTEPBAN I TUCTIEPCUH HOPMAIILHON TeHEPaIbHOIN COBOKYITHOCTH IPH U3BECTHOM
1 Heu3BecTHOM a ?

47. Yro Takoe CTaTUCTUUYECKAs TUIIOTE3a M CTATUCTUUECKUN KpUTEPUI?

48. Kakue ommOKM Ha3bIBAIOT OIIMOKAaMU IIEPBOTO U BTOPOTO PoJia NP MPUMEHEHUH CTaTUCTHUECKHX KpuTepueB? Kak
OIIPEAEIAETCS MOIIHOCTD U COCTOSATEIBHOCTh KPUTEPHS?

o 2
49. Onmmmre kputepuii cornacust ) [lupcoHa amst MpOBEPKH TMITOTE3BI O 3aKOHE PACIPEICIICHHS.

50. OnummTe KPUTEPUH AJISI IPOBEPKH TMIIOTE3 O 3HAYEHHH MATEMAaTHYECKOTO OXXHUJaHUSI HOPMAJIbHON COBOKYITHOCTH.
51. OnuimmTe KPUTEPUH AJISI IPOBEPKH TMIIOTE3 O 3HAYEHUH AUCTIEPCUH HOPMAJIbHOM COBOKYITHOCTH.

52. Kakue ncronp3yroT KpUTEPUH JUIs TIPOBEPKU THUITOTE3bI O PABCHCTBE AUCIEPCHI IBYX HOPMAIbHBIX BETHUUH?

53. Kakue ncronb3yioT KpUTEPUH IS IPOBEPKHU THITOTE3BI O PABCHCTBE ABYX CPEIHUX HOPMAIBHBIX BEJIMUUH?

5. Mertoanueckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHoYHbIe MeponpusaTHus

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONPUATHA W He00X0AMMbIe METOIMYECKHE YKa3saHusd

1.

KonrtponbHas pabora

B cemectpe CTYAEHTHI BBHINMONHAIOT 2 KOHTPOJBHBIX PAOOTHI, COAEPIKAaHHWE KOTOPBIX OXBATHIBAET BCE Pa3/IeIib
JUCIMILIMHBL.  Kax oMy CTyneHTy BbiaeTcs cBOH BapuaHT. KOHTpoJibHBIE paOOTBhl MPOBOAATCA B  YaChl
MPAKTUYECKUX 3aHATHUH. 32 KKIYI0 KOHTPOJbHYIO pa0OTy MaKCUMAJbHBIN Oalljl OMpEACseTCs] B COOTBETCTBUE C
PEUTUHI-IIJIAHOM TUCLUILIIUHBL.

KpuTepun oneHku 3axanus:

. bamer 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCd YMHOXCHUCM MAKCUMAJIbHOT'O 68..1'[.1'[3., npeaAyCMOTPCHHOTI'O 3a
HCC B COOTBCTCTBUC C peﬁTI/IHF- IJIaHOM, Ha AOJIFO BEPHO BBIIIOJITHCHHBIX 3a,[[aHHI7L

VI3

B cemectpe cTyaents! BeimonHsoT 2 MJ13 o Bcem pa3zienam nporpaMMbl IUCIUILTAHBL. Y KaXKAO0TO CTYACHTA B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET OPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTAaBE
TPYIIIIEL.

W13 BeiIaroTCs KaXI0OMY CTYACHTY HEPCOHAIBHO.

Pemenne kaxxa0ro 3aaHus JOHKHO OBITH OJIPOOHBIM, C BKIIFOUCHHEM MTPOMEXKYTOUHBIX PACUETOB, PACCYKICHHIA,
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NOSICHEHUI, C YKa3aHUEM UCIIOIb30BAHHBIX METOIOB U (hopmyJl. 3aJaHUE BBICBUIACTCS OTACIBHBIM (aitiom,
ykazbiBaercsi @O, rpynmna.

Kpurepumn oneHuBaHus
Odopmienne 3agaans 25% OamioB
Copneprxanne 75% Ganmos

W3 cunrtaeTcs 3a4TeHHBIM, eciii HabpaHo 6osee 55% oT MakCUMaIbHOrO Oajuia 3a 3aaHue

Hud. 3auer

Jud. 3auet OCYIIECTBISIETCS B COOTBETCTBUU C [los10keHMEM O MPOBEAECHUU TEKYIIETO KOHTPOJIS U
npomexxyrounoit arrectauuu TITY Ha [lud. 3auere cTyneHTy BbIIAIOTCS OHIICTHI, BKIIFOYAMOIINE TEOPETHICCKHE
BOIIPOCHI U MpaKTHYeCcKue 3a1anus. [IpenogaBareinb, IPOBEPUB paboTy, B XOJ€ YCTHOI Oecebl CO CTYICHTOM MOXKET
3a/1aBaTh BOIIPOCHI [0 CAMOMY OHMIIETY, a TAK)Ke JOTMOJHUTEIbHbBIC BOIPOCHI 10 TEOPHH U MPAKTHKe. B utore cryaeHT
HabupaeT uToroBbIid 6asm 3a Jud. 3auer, makcumanbHo 20 6amtos. OneHKa 3a TUCHUTUIMHY (GOPMHPYETCS Kak
UTOTOBast 32 paboTy B ceMectpe u Jud. 3a4eT B COOTBETCTBUE C MPHHSATOM IIKAIOW OICHUBAHUSL.

CrynenTsl, He caaBiime Jlud. 3a4eT B CECCUOHHBIN NIEPUOJI, MOTYT TIEPECAATh €r0 B IEPHO bl JTIMKBUIAIIUN
3a/I0JDKEHHOCTEN B COOTBETCTBHUE C ACUCTBYIOIIEH ITPOLIEypOi.

B cootBercTBUU ¢ mpukazamu oT 25.07.2018 r. Ne58/ox OO0 yTBep>KIeHHH U BBEJIEHUU B ICHCTBUE
«CucTeMbl OLIEHUBaHUS PE3yJIbTaTOB 00y4eHUsI B TOMCKOM MOJUTEXHUYECKOM yHUBepcuTeTre» u Ne59/ox
OO yTBepKJIeHUU U BBEJIEHUH B JielicTBUE HOBOU pefakiu «[losioxeHus 0 MpoBeICHUH TEKYIIETO
KOHTpOJIS U TpoMexyTouHoi arrectaiuu B TITY» lud. 3auer nposoautcs B yctHOM ¢popme. CTyIeHTy
BbIJIaeTCs OMJIET, COJep KAl TeOpETUYECKHE BOIPOCH], KAUECTBEHHBIE M KOJIMYECTBEHHbBIE 33/1a4H.
Kaxxnprit Bompoc 6miera oreHuBaThesi 6aom (Bcero mo oumnety 20 6amioB).

Jud. 3a4et npoxoauT B yCTHOM hopme.

CornacHo 1IKajbl OLIEHUBAHUS PE3YJIbTATOB

18-20 6am10B (OTJIIMYHO) - BCECTOPOHHME 3HAHMSA, OTIMYHbIE YMEHHUS U BIIAJICHHE OBITOM TIPAKTHYECKOH JeATeIbHOCTH,
HEOOXOIMMBIE PE3YILTAThl 00yUeHHs CHOPMUPOBAHDI;

14-17 6a10B (XOpOILO) - IOCTATOYHO MOJIHOE TIOHMMAHUE MPEMETA, XOPOILHE 3HAHUS, YMEHHUS U OTBIT IPAKTHYECKOi
NEATEILHOCTH, HEOOXOIMMBIE PE3YJILTAThI 00y4eHHUs CHOPMUPOBAHBI;

11-13 6annoB (yIOBJIETBOPUTETHHO) - TipHeMIEMOE TIOHUMAHKE MIPEJIMETA, YI0BIETBOPHTEIbHbIE 3HAHUS, yMEHHUS H
OTIBIT TPAKTHYECKOH IeATENLHOCTH, HEOOXOAMMBIE PE3YIbTaThl 00yueH s CHOPMUPOBAHBI;
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0-10 6amoB (HeyHOBHeTBOpI/ITeJIBHO) - pe3yabpTaThl 00y4YeHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JI0CTATOYHBIM
TpeOOBaHUSIM.
Pe3yJILTaTI>I HpOMC)KyTOqHOI?'I arTeCcTalnuu O(bOpMJIHIOTCH BE€IOMOCTBIO 1 BHOCATCA B 3a4YCTHYIO KHHXXKY

o0yuJaromerocs.




