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1. Poub mucuumimibl «KMarematuka 4.1» B popMHPOBaHNH KOMIIETEHIIMII BBINYCKHUKA

OneMeHT Cemecr K CocraBisonme pe3yjbTaTOB 0CBOCHHS (IECKPHUITOPbI KOMIETEHIMH)
00pa30BaTeNbH p on
oft HIPOTPAMME! A HauMmeHoBaHue KOMIETEHIIMH
(TMCLMILIHHA, . It Kox HaumeHnoBaHue
MPAKTHKA,
I'MA)
C 6 YK(VY)-1.B1 Bnageer ombpiTOM TNpUMEHEHHMS 3aKOHOB E€CTECTBEHHBIX HAyK U
MOCOOEH OCYILECTBIISATH MTOUCK o
I/ITI/I‘{eCKI/IgI:HaJ'H/B H CI/IHTe3’ MaTeMaTUYeCKUX METOJOB W  Mojeneid Juis  peuieHus  3anad
VK(Y)-1 Kpm{ (DOPMAIIH, TIHMEHSTS TEOPETHYECKOr0 M MPUKIJIAIHOrO Xapakrepa
CHCTeMHIEﬁ ngz[x;zlr;nﬂ S YK(VY)-1.V1 YMeer pemaTh 3aJjauu TEOPETUIECKOT0 U MPUKIIAJIHOTO XapaKkTepa
HOCTABIICHHBIX 3a;[121q YK(V¥)-1.31 3HaeT 3aKOHBl €CTECTBEHHbIX HayK M MaTeMaTH4eCKHe METOJbI
TEOPETHYECKOro Xapakrepa
Maremarnka 4 CrocoOHOCTh YYUTHIBATH Bnapeer anmaparoM MaTeMaTH4eCKOW CTAaTUCTUKM [UIsl NPOBEIEHUS
41 COBPEMECHHBIC TCHACHIUU PA3BUTHA OHK(V) 1. B4 TCOPECTUYCCKOI0 HUCCICAOBAHUA HW MOACIHUPOBAHUA ¢)H3H‘ICCKI/IX n
TEXHUKHU U TEXHOJIOTUH B O6J'IaCTI/I ’ XUMHUYCCKHUX IIPOLECCOB U SIBJICHUH a TaKxXe JJIsL CILICHUA
2 b
obecriedeHUs1 TeXHOCHEpHOU npodecCHOHANBHBIX 3a/a4.
OIIK(Y)-1 0€30IacCHOCTH, H3MEPUTEIBHOM U OTIK(Y)-1.V4 YMeeT UCTONIb30BaTh BEPOSITHOCTHBIE M CTATUCTHYECKUE METOIBI IS
BBIYUCIIUTEILHON TEXHUKH, ’ 00pabOTKH TaHHBIX
MH()OPMALIMOHHBIX TEXHOJIOTHIT B
. . 3HaeT OCHOBHBIC OIpENCNEHHUs, TMOHATHA M METONbl TEOpUHU
cBoei npoeccroHaNbHON OIIK(Y)-1.34 peaCHeni, A P
BEPOSTHOCTH M MaTEMaTH4ECKON CTATUCTUKH
JIeSITENTbHOCTH

2. INoka3zareau n METOAbI OLICHUBAHUSA

IlnaHnupyeMble pe3yJibTaThl 00y4eHHsl 0 AHCIHILUIHHE

MeToabl OLleHUBAHUS

Koja xoHTpOIMpYyeMoii

HaumenoBanue pasaeaa TMCUHUIIIMHBL

Kox HaumeHnoBanue KOMIIETeHIHH (l/l.l'll/l ee (OlleHO'-lele
4acTH) MeponpusiTHs)
PJI1 Brageer OCHOBHBIMH MOHATHAMH W  METOIAMH TEOpHH Cayuaiinbie coObiTHs. CrnyuaitHple BeuduHbl 1 | KonTtponbHas pabora
BEPOATHOCTEH M MATEMATHYECKOM CTATHCTHKH UX CHCTEMBI. 3aKOH GONBIINX IUCET, WJ13. sx3amen
YK(VY)-1 npeaenbHbIe TeopeMbl. BEIOOpOUHBIN MeTOx U
OIIK(V)-1 OILICHMBAHKE TTAPAMETPOB. DIIEMEHTHI
KOPPEISIIOHHO - PETPECCHOHHOTO aHAN3a.
ITpoBepKa CTaTHCTHYECKUX THIIOTE3
P2 YMeer ucroiap30BaTh BEPOATHOCTHBIC W CTATUCTUIECKHE METOIBI Crnydaiiasie coObrTrst. CirydaifHeie BennauHbl 1 | Konrponbnas pabora
Uil 00pabOTKM JaHHBIX, a HMEHHO: anreOpy BepOsTHOCTEH MX CUCTEMBI. 3aKOH OOJBIIIX YHCEIL, WJ13. sxzamen
CIydalHBIX COOBITHI, 3aKOHBI pAacCHpelelCHUs CIyJIaifHON VK(Y)-1 npefebHBIe TeOpeMbl. BRIOOpOUHBIN METON U
BEJIMYMHBI M X CHCTEM, 3aKOHBI OONBIINX YHCET W MPEIEIbHbIC OTK(Y)-1 OLICHNBAHKE MTApaMEeTPOB. DIEMEHTHI
TEOPEMBI, BBHIOOPOYHBIII METON ¥ OLEHHWBAaHHE IapaMETPOB, KOPPEISIIOHHO - PETPECCHOHHOTO aHAIN3a.
pEeTpecCHOHHbIE MOJENH, IPaBWIA IOCTPOCHUS W IPOBEPKH| [IpoBepka CTaTHCTHUECKHUX THITOTE3
CTaTUCTHUUYECKHX THIIOTE3
PI3 3HaeT aKCMOMAaTHYECKOE ONPEACICHIE BEPOSTHOCTH, OCHOBHBIC YK¥)-1 Cayuaiinsie coObiTrst. Caydaiinble Bennaunbl 1 | Konrponbhas pabora




TEOPEeMBl ~ TEOPHH  BEPOSTHOCTEH,  (QopMymbl  mOTHOU
BEpOSATHOCTH W balieca, cxeMmy IOCIe0BAaTEIFHBIX UCTIBITAHUI
Bepaymmu, dopmyny bepHymim, mpuOImKeHHBIC (OPMYITBI
Myagpa-Jlammaca u IlyaccoHa, (GyHKIIHUIO —pacmpeneieHus
ClyJallHOM  BeIMYMHBI WU €€  CBOWCTBA.  IUIOTHOCTh
pacrpenelicHus U e¢ CBOKWCTBA, YHCIIOBBIC XapaKTCPUCTHUKU
CIy4alHBIX BEJMYMH W WX CBOWCTBA, OCHOBHBEIC 3aKOHEI
pacrpenelieHus] CIIyJ9alHbIX BEIWYHMH, 3aKOHBI PACHpPEHCICHUS
CIIyJaliHBIX BEKTOPOB, HepaBeHCTBa YeObllieBa, MpeeiabHBIC
teopembl YeObimeBa, bepuymu, Jlsmynosa, Myaspa-Jlamnaca,
BBIOOPOYHBIN METOJN, SMIMPHUYCCKUE 3aKOHBI PACIPEIICICHU,
SMIOHUPUYCCKHUE  MOMCHTBI,  JOBEPHUTCIBHBIA  HHTEPBA,
WHTEPBAJIBLHBIC OICHKH, BBIOOPOYHBIM MapHBIA KO3 UIIUCHT
KOPPEJISIIHMY, TTApHas PErpeccHsi, MPOBEPKa TUIIOTE3 O PABCHCTBE
JUCIIEPCUN U CPEIHUX 3HAYEHMH HOPMAaJIbHO paclpeesICeHHbIX

OIK(Y)-1

HX CHCTEMEI. 3aKOH OOJIBIINX YHUCCII,
MpCACIbHBIC TCOPCMBI. BLIﬁOpO‘IHLIfI MECTOI U
OLCHUBAHUEC MTApaMCTPOB. DJIeMEHTEI
KOPPCIAIUOHHO - pCTPECCUOHHOIO aHaIn3a.
HpOBepKa CTaTUCTHYCCKHX T'UIIOTC3

W3. sx3ameH

COBOKYMHOCTeH, Kputepuii cornacus [Iupcona.

3. llIkaja oueHMBaHUsI
[Topsiiox opraHu3aly OLIEHWBAHUS PE3yJbTAaTOB OOY4YEHHs] B YHHUBEPCUTETE PErilaMEHTUPYETCS OTIENIbHBIM JIOKaIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIICHUBaHUS PE3yIbTaTOB 00yueHHUs B TOMCKOM MOJMTEXHUYECKOM yHHBepcuteTe (Cuctema oneHUBaHHA)» (B IEHCTBYIOIIEH pelaKinm).
Hcnonb3yercst GamibHO-pEHTUHIOBasi CHUCTEMa OICHMBAHUS pPE3y/lbTaToB 00ydeHus. MtoroBas oreHka (TpaaullMOHHAs W JUTEpHas) MO BHUAAM
yaeOHoU JnesTenpbHOCTH (m3ydeHue muciuiuinH, YMWPC, HUPC, kypcoBoe mNpOeKTHpOBaHME, IPAKTUKH) OMNpPEACNIeTCs CYMMOW OasioB IO
pe3ysibTaTaM TEKYIIETr0 KOHTPOJIS M MPOMEKYTOUHOM aTTecTanuu (auddepeHIMpOBaHHBIN 3a4eT) (MTOTOBas PEUTHHTOBAs OleHKA - MakcumyM 100

OaIoB).

PacnpeneneHHe OCHOBHBIX W HOOIIOJTHUTCIIBHBIX 0amnoB 3a OLCHOYHBIC MCPOIPHUATUA TCEKYIICTO KOHTPOJIA U HpOMe)KYTO‘IHOI;'I arrecrauuu
YCTAaHABJIMUBACTCA KAJICHIAPHBIM peﬁTHHF-HHaHOM JAUCHUITIIMHBI.

PeKOMeHI[yeMaH mKajaa a1 OTACIBbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOJHOT'O B TCKYIICTO KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
3aJaHus Tpanuuummoﬁ OIICHKE Onpeﬂeﬂeﬂue OleHKH

90%+100% «OTIIIHO» OT1anyHOE TOHMMAaHKE TIPEMETA, BCECTOPOHHUE 3HAHWS, OTIMYHBIC YMEHHUS H BIaJCHUE ONBITOM NPAKTHUECKOM JeATETbHOCTH,
HE00XOIUMBIC Pe3yNbTaThl 00ydeHus chOpMUPOBAHBI, HX KAYECTBO OIICHEHO KOJMYECTBOM 0aJUIOB, OJIM3KIM K MAKCUMAJILHOMY

70% - 89% «Xoporo» JlocTaTouHO MOTHOE IOHMMAaHHUE IIPEMETa, XOPOIIHEe 3HAHKS, YMEHUSI U OTIBIT MPAKTUIECKOH NeITeTbHOCTH, HEOOX OIMMEIEC PE3yIbTATHI
00y4eHnsa copMUpPOBaHBI, KAYECTBO HU OHOTO M3 HUX HE OIICHEHO MUHMMAJIbHBIM KOJTMYECTBOM OallioB

55% - 69% «Y IOBIL.» [IpuemieMoe mOHUMaHKE TIPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHNS, YMEHUS U OIBIT IPAKTUIECKON AESITEIEHOCTH, HEOOX OIMMBIE PE3YIIbTaThI
00y4eHus copMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLCHEHO MUHMMAIbHBIM KOJTMYECTBOM OaliioB

0% - 54% «HeymoBm.» Pe3yneTaTel 00ydeHus He COOTBETCTBYIOT MHHUMAIBHO JIOCTATOYHBIM TPEOOBAHMSIM




[IIkaJyia Ju1si OLICHOYHBIX MEPOIIPUATHI dK3aMEHA

%
CoorBercTBHE
BBINOJIHEHH S JK3aMeH, .
. TPaANHOHHOM Onpenesnenue oOleHKH
3a/laHui 0as
OlIeHKe
IK3aMeHa
90%+100% | 18 +20 | «OtauuHo» | OTIMYHOE NOHUMAHUE IPEIMETA, BCECTOPOHHHUE 3HAHUS, OTIMYHbBIE YMEHUS U BJIaJICHUE OIIBITOM
MPAKTUYECKON JEATEILHOCTH, HEOOXOAMMBIE PE3YNIbTaThl 00y4eHHUs! CPOPMHUPOBAHBI, UX KAY€CTBO OIICHEHO
KOJIMYECTBOM OaJIJIOB, OJM3KUM K MaKCHMAJIbHOMY
70%-89% | 14+ 17 «Xopomo» | locTaTouHO MOJHOE MOHUMAaHUE MPEMETA, XOPOIINE 3HAHUSI, yMEHUS U OTBIT MPAKTUYECKOH IeATENbHOCTH,
HE0O0XOAMMBIE PE3YJIbTaThl 00y4eHUsI CPOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIIEHEHO
MUHUMAJIBHBIM KOJMYECTBOM 0aJIOB
55%-69% | 11 +13 «YnoBn.»  [[IpuemiemMoe MOHMMAaHUE PEAMETA, YOBIECTBOPUTEIBHbBIC 3HAHUS, YMEHHUS U OTIBIT IPAKTHIECKOM
eI TeTPHOCTH, HEOOXO0IUMBIE pe3yIbTaThl 00yUeHUs CPOPMUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO
MUHUMAJIBHBIM KOJIMYECTBOM 0aJIOB
0% - 54% 0+10 «HeynoBn.» | Pe3ynpTaThl 00yueHUs: HE COOTBETCTBYIOT MUHUMAJIBHO AOCTATOYHBIM TPEOOBAHUIM

4. TlepeyeHb THMIIOBBIX 3aJaHUI

OueHOYHBIE MEpoOnpUATHS

IIpuMepbl THIIOBBIX KOHTPOJIBHBIX 331aH Uil

1. | KouTposabHas padoTa

KoHTposbHasA paboTa 1

1. W3 50 xonpmeHcatopoB 3a BpeMs T W3 CTPOS BBIXOIAT 5 KOHAEHCATOPOB. [T KOHTPOJIS BRIOMPAIOT 8 KOHIEHCATOPOB.
Haiitii BeposITHOCTH TOTO, 4TO Cpelu HHX 3a BpeMs T W3 CTpos BhIHIET POBHO 1 KOHAEHCATOp, UCHIONB3Ys (HOPMYITY
Ilyaccona u nokanbsHyro Teopemy Jlamaca.

2. Ilpubop cocTOMT M3 IBYX Y3J10B @ M D, COSAMHEHHBIX ITOCIEIOBATEIBHO B CMBICIE HAJIGKHOCTH, M CTAOWIM3aTOpa
HampsDKeHust S, paboTaromero B AByX pexkumax. llpm pabore crabmimzatopa B IEpBOM pexuMe ¢ BeposTHOCTBIO 0.7
Ha/IeKHOCTD y3710B P(a) = 0.9, P(b) = 0.95. [Ipu pabore crabunuzaTopa BO BTOPOM PeKHME HAAEKHOCTh y3i10B P(a) =
0.8, P(b) = 0.9. HaiiT HagexHOCTh IPUOOPA, €CITH Y3JIbI HE3aBUCHMBI.

Axsin x, X e (0,7)
0, x & (0,7)

Tpebyercs Haiitu A, nmoctpouth rpaduk f(x), Haiitn dyHkuuo pacnpenenenus F(x) U mocTpouTs ee rpaduk, HAHTH

3. 3apana miotHOCTH pacnpenenenus f(x) cnydaitnoii Benmuuunsl X: f(x) ={

BEPOSTHOCTH TMOMaaHus BennanHbl X Ha ygacTtok ot 0 1o 7 . Berumcants M[X].

Hoxkasats hopmyny [lyaccona.
[TmoTHOCTP pacnpeneneHns] HENPEepBIBHOM ciTydaifHo# BennuuHbl. CBOHCTBA (C TOK-BOM).

o s




OueHo4yHble MEPONIPUATHS

le/lMeplﬂ THIIOBBIX KOHTPOJBbHBIX 32}]3]—[]/[]7[

|) Han psan pacnpeneneHus.

3.
4.

KoHTponbHasA paborTa 2

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

[TocTpouTtk TUCTOrpaMMYy, MOJIUTOH;

Haiiti Toye4yHbIe OLIEHKM MaTeMaTHUECKOr0 OXKHIAHUS, TUCIIEPCHUH, CPEAHEKBAJIPATUYHOTO OTKIIOHEHHSI, ACHMMETPUH U
JKCLECCa;

[Tpu yposHe 3Haunmoctu o = 0.05 mpoBepuTh rHIIOTE3y O paclpeeieHuH JaHHOH BEIOOPKH 110 HOPMAJILHOMY 3aKOHY;
HaiiTn uHTepBaNbHBIE OLIEHKH MAaTEMAaTHYECKOT0 0XKUAAHNUS, JUCTIEPCHH ¢ HaaekHocTho B = 0.9.

I1) ITo aByM He3aBHCHMBIM BHIGOPKaM 00beMoB Nx = 11 u Ny = 10 HopManbHBIX pacupenencHuii Hainensr X = 30. u V =

2 2
28.u S, =08 mu Sy = 0.6 . IIpu ypoBHe 3HaunmocT o = 0.05 mnpoBeputs HyneByro rumnorezy Ho: Mx = my mpu

KOHKypHpyromeni Hi: mx # my.

WJ13.

IIpumMep BapuaHTa MHANBUYAIbHBIX 3a0aHUN 1.

1. 3 100 u3pmenuit, cpeu KOTOPBIX MMeeTcs 4 HeCTaHAaPTHBIX, BRIOPAHBI CITydaifHBIM 00pa3oM 6 M3IeHii I IPOBEPKH UX

kadgectBa. OnpeIeNnuTh BEPOATHOCTH TOTO, YTO CPEIN BRIOPAHHBIX 6 M3IENiii OKaXKyTcsl pOBHO 1 HecTaHAapTHOE W3lIeNue,
UCTIONB3YS KJIACCHYECKOe ONpeleneHrne BeposTHOCTH, Gopmyny beprymmm, Gpopmyny Ilyaccona u yokansHyro TeopeMy
Jlannaca

2. Cucrema S cocTOUT U3 TpeX HE3aBUCUMBIX TOACUCTEM Sq, Spu Sc. HemcnpaBHOCTD XOTS OBI OTHOM MOACHCTEMEI BENIET K

HEHCIPABHOCTH BCeil CUCTEMBI (ITOICHCTEMBI COSIMHEHBI MOCIeI0BaTeNbHO). [locucteMa Sp COCTOSIT U3 IBYX
HEe3aBUCUMBIX ayonupyromux 65okoB bk (k = 1,2) (cxema napajuienbHOro MoJCOeIHHEHHs OJIOKOB B MOJACHCTEMAX ).

b1

b,




OueHo4yHble MEPONIPUATHS

le/lMprI THIIOBBIX KOHTPOJBbHBIX 32[)]2!]-[]/[17[

Haiiti HaIe)KHOCTh CHCTEMBI — BEPOATHOCTH TOTO, YTO CHCTeMa Oy/IeT UCIIPaBHA B TEYCHHU HEKOTOPOIr0 BPEMEHH, €CIIH
W3BEeCTHBI Haie)kHOCTH OnokoB P(a) = 0.95, P(bk) = 0.9, P(c) = 0.99.

3. Hana cuctema u3 IBYX OJOKOB @ M D, cOeMHEHHBIX MapajuienbHO B CMBICIEC HAASKHOCTH. Kaxplid u3 IByX ONOKOB
MOXET paboTaTh HE3aBHCHMO OT JIPYroro B TPEX pa3HBIX pexxuMax. BeposTHocTe HactymuieHus neporo pexkuma 0.1,
Broporo 0.3 . HagexHocts pabotel mepeoro 6yoka B 1 — M, 2 — M, 3 — M pexxumax paBHa cootBerctBenHo 0.9; 0.8; 085 .
HanexxHocts paboTsl BToporo 6joka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctBeHHo 0.9; 0.95; 0.8 . Haiitu
HaJIe)KHOCTh CUCTEMBI, €CJIU OJIOKH HE3aBHCHMBI.

4. lepenaercs 5 cooO1enuit mo kanaiy csazu. Kaxxaoe coobuienue ¢ BeposiTHocThio P = 0.3 He3aBUCHMO OT APYrux
uckaxaercs. CiydaliHas BemMuuHa X — YHCIIO HE UCKaKEHHBIX coo0IIeHni. I1ocTponuTh ee 3aKOHBI paciipeieNieH s, HX
rpaduky, HAlTH ee YUCIIOBbIE XapaKTepUCTUKU. HaliTH BEpOsTHOCTD TOTO, YTO OYIIET UCKaXKEHO HE MEHee JIBYX
COOOLIEeHNI.

5. 3ajaHa wIoTHOCTH pacnpeaenenus T(x) cnyuaiiHoi BenunuuHbl X:

Asin®x, xe(0,r)
0, x & (0,7)

TpeOyercs HaiiTi K03 dULMEHT A, MOCTPOUTH IpaduK IUIOTHOCTU pacnpeneienus f(x), HallTu GyHKUMIO pacnpeneeHus

f(x) =

7T Haiiti umcioBbie

4

F(x) u nocrpouts ee rpaduk, HAlTH BEPOSTHOCTh NOMajJaHus BeauduHbl X Ha ydactok ot 0 1o

XapaKTEPUCTUKU CIy4aillHON BEINYUHBI X.

[Ipumep BapwaHTa MHAWBUAYAIbHBIX 3aJIlaHUN 2.

1. Tlo Beibopke oobema N = 100 mocTpoeH psia pacipeneaeHus:

Xi -2.0 -1.5 -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  2ucmocpammy, noau2oH U SMAUPUHECKYIO GYHKYyulo pacnpedenenus. Haiimu moueunvie oyenku
MaAmemMamu4ecko20o 0AHCUOaHUs, OUCNEPCUU, CPEOHEK8AOPAMUTHO20 OMKIOHEHUS, ACUMMEMPUY U IKCYeccd.

2. Hatimu O0osepumenvtbili UHmMep8an Heu3gecmHo20 MamemMamuiecko20 0HCUOAHUS HOPMATbHOU CIYYaliHOU 8eauyuHbl X,
3Has 0oeepumenvryro eepossmrocmv B = 0.99 , obvem gvibopru N = 20, svibopounyio cpeonioro X =200, ecau 1) o = 10,
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le/lMprI THIIOBBIX KOHTPOJBbHBIX 32}]3]—[]/[]7[

2)s=10..

3. Tlo pe3yabpraTaM 3KCIIEpUMEHTA TIOJydeHa Tabiuiia HabJIOIeHU I CHCTEMBI CiTydaiHbix Benuuud (X, Y):

Oyenump dannyio mampuyy pacnpeoenenus (X, Y) na pezpeccuto 6uooe f(X) = i+ fox u f(X) = L+ fox + Bax2.

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

4. Tlo nBym OONbIIMM HE3aBUCUMBIM BBIOOpKaM 00BEMOB Nx =42 u Ny = 58 HOpMalbHBIX pachpeielieHHi HaiJeHbI
BBIOOPOYHBIE 3HAYCHUAMH MaTeMaTHieckux oxupannii X = 120 u y = 130. Jlucnepcuu ussectsl D, = 24 u Dy =20.

[pu yposHe 3naunmoctu o = 0.05 mpoBepuTh HyneByio runoresy Ho: Mx = my npu koHkypupytomei 1) Hi: mx # my,

2) Hi: mx < mv.

5. To xpurepmuro [Tupcona npu yposHe 3HaunMocTH o = 0.01 mpoBepuTh rUIIOTE3y O pacIpeAeICHIH CITyJalHONH BEINYNHBI
X 10 HOpPMaJIbHOMY 3aKOHY, €CJIM 3aJaHO Nk MONaJaHuH

nopuHTepBan £ = (ak, bk ):

£

10 =15

15 +20

20 =25

25 =30

30 =35

Nk

15

20

35

18

12

BBIOOPOYHBIX 3HAYCHHUH CIIy4ailHOM BemuuuHBI X B

DOK3aMeH

Ilepeyenb BOIIPOCOB, OTBETHI HA KOTOPBIE JAIOT BO3MOKHOCTh CTYICHTY HNPOJAEMOHCTPUPOBATH, a

OpernoaaBaTCa0 ONCHUTH CTCIICHDb YCBOCHHUA TCOPCTHYCCKUX H

3HAaKOMCTBa

aKTUYECKUX 3HAHUMN Ha

OBHC

1. UYro B Teopum BepOATHOCTEH MOHMMAIOT MOA coObITHEM? Kakoe coObITHE HA3BIBAIOT MOCTOBEpHBIM? Kakoe —
HEBO3MOKHBIM ?
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le/lMepr THIIOBBIX KOHTPOJBbHBIX 3az|a}mif[

wmn

= e A

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

217.

28.

0.
1.
12.

Kakwe onepanmu onpeneneHs! Hax coObTHAMH? KakoBBI CBOMCTBA 3THX OIEparii?

CohopmynupyiiTe cTaTUCTHYECKOE, KIIACCHYECKOe, TeOMETPHUYECKOE ONpEeNICHNsT BEPOSITHOCTH. B Kakux ciydasx
WCIIONIB3YIOTCSI 3TH ONpeesICHHs ?

CohopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPUH BEPOSITHOCTEH.

YKaxuTe OCHOBHBIE CBOMCTBA BEPOATHOCTH.

Uro Takoe ycioBHas BEpOsTHOCTH? Kak onpezensercs 3aBUCHMOCTb M HE3aBUCUMOCTh COOBITHIA?

Uemy paBHBI BEpOSITHOCTH CYMMBI 1 TIPOU3BENICHNST COOBITHIA ?

B kakux cimydasix [iis pacyera BepoSITHOCTEH puMeHsieTcs: popMyIibl TOTHOM BeposTHOCTH u baiieca?

Yro Takoe cxema UcIbITaHui bepHysmmn?

B kakux ciydasix Jjis pacdera BEpOsATHOCTEH MpUMeHstoTces hopmyibl beprymnu. Myaspa-Jlamaca, [Tyaccona?
Yro Takoe ciydaiiHas BenuuuHa? UTo Ha3bIBaIOT 3aKOHOM PACIIPEEICHUs CITyYaifHOW BETMYMHBI?

Kakasi ciyuaiiHas BennunHa Ha3bIBAETCSl JAMCKPETHOW ClydaiHON BennunmHON? UTO Takoe psia pacnpeelieHHs
JUCKPETHOH CITy4aifHOMW BETMYHHBI?

Jaiite ompeneneHre (QYHKIUH pACOpPEACICHUS CIy4aliHOW BeIUYMHBI. KaKOBBI OCHOBHBIC CBOMCTBAa (DYHKIUH
pacrpenesieHus CyJaiHOW BETMYHHBI ?

Kakas ciyvaiiHas BenM4YMHA HA3bIBACTCSl HENPEPBIBHOW ciydaiiHOW BeiaumduHOW? UTO Takoe IUIOTHOCTh
pacrpeeieHus] HeITPEePbIBHOW CITyJaiiHON BETUYNHBI?

KakoBbl OCHOBHBIE CBOWCTBA INIOTHOCTH M (DYHKI[MH PACIIPE/IETICHHUS HEMPEPBIBHOM CITy4ailHOW BETMYHMHBI.

Kaxwue gncnoBsie XapakTepUCTHKH CIyIaiiHOM BearmuuHbI Brl 3HaeTe? UTo XapakTepu3yIOT 3TH XapaKTEPUCTHKH ?
Kak onpenensiercss MaTemMaTH4ecKoe OKHIAHME CIydalHOW BENWYMHBI, KaKOBbI CBOMCTBA MaTEMaTH4YECKOTO
OXHIAHUS?

Kak onpenensiercst nucnepcus cinyqaiiHoi BennauHbl? KakoBbI cBOWCTBa TUCTIEpCH?

Kaxk onpeznensrores U 94To XapakTepu3yoT KodGOUINEHT aCHMMETPHHN 1 3KCIIECC pacipeieeH s ?

Kak ompeznenstoTcst KBaHTHIN U KPUTHUECKHUE TOUKHU PaCIIpeACIeHHs?

Kakoe pacnpeneneHne Has3pIBaeTcsi OWHOMHUANbHBIM?  YKaXHT€ OCHOBHBIE UHCIOBBIE XapaKTEPHCTUKH
OGMHOMHAIIBHOTO PACTIPECICHUSL.

Kakoe pacnpenenenue Has3biBaeTcst pacnpenencHueM Ilyaccona? KakoBbl OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHUKU
pacnpenenenus [lyaccona?

Uro Takoe mpocTenmii ToToK coObITHii? KakomMy pacmpeneneHuo MOIIHHASTCS MPOCTEHIIHIA TIOTOK COOBITHI?
Kakoe pacnpeneneHne Ha3bIBalOT paBHOMEPHBIM pacopenencHueM? UYeMy paHbl IUIOTHOCTP M (PyHKOHA
pacripeeneHys, OCHOBHBIE YNCIIOBBIE XapAKTEPUCTUKH PABHOMEPHOT'O pacipeieNiCHHs ?

Kakoe pacmipesneneHne Ha3bIBalOT HOPMaJIBHBIM pacrpeneieHreM. KakoBa IIOTHOCTE M OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKH HOPMAIIBHOTO 3aKOHA?

Uro Takoe craHmapTHAs HOpMajbHas BennunHa? KakoBa CBs3b MEXAY QYHKIMAMH PAaCHpeneacHUs] TPOU3BOILHON
HOPMAJIbHOH BENWYMHBI W CTAaHAAPTHOW HOpMajbHOW BenwmumHbI? Kak cBs3aHa (QYHKIUS —pacrpeneiieHus
CTaHIAPTHOM BeMUIUHBI ¢ PpyHKImen Jlammaca?

Kak onpenensiercss BEpOATHOCTb OTKJIOHEHUS HOPMAJIBHOW CIy4ailHOM BEIMYMHBI OT MAaT€MaTUYECKOIO OXKUIAHUS
Ha 3aJJaHHYIO BEJIMINHY? B 4eM COCTOHT MPaBHIIO «TPEX CUTM»?

Uro Ha3pIBAIOT CHCTEMOM chydaiiHbix BenuuuH (ciaydailHbiM  BekTopom)? Kak onpenensercs GyHKIms
pacIpefeNeHus CHCTEMbI CITyJaiHBIX BETMYNH, KAKOBBI €€ CBOMCTBA (IJIs1 TBYXMEPHOT'0 CIIyJaifHOr o BEeKTopa)?
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Kakne cnyuaiiHple BEKTOpBI OTHOCAT K BEKTOpaM JHCKpeTHOro tuma? Yrto Takoe Tabnuiia COBMECTHOTO
pacripeeneHus CHCTeMbI, UMEIOIIEH ANCKPETHOE pacipeeseHne?

Kakne cmywailiHple BEKTOpPBHI OTHOCSAT K BEKTOpaM HempephlBHOrO Tuma? UTo Takoe IUIOTHOCTH COBMECTHOTO
pacripezienieHlss CHCTEMBI, MMEIOIel HempepbiBHOE pacrpenenenne? KakoBbl OCHOBHBIE CBOMCTBA IUIOTHOCTH
COBMECTHOT'O pachpenesieHus ?

Kak ompezernsiercst HE3aBUCUMOCTD CITy4aiHBIX BEIWYMH? UTO Takoe yCIIOBHBIN 3aKOH pachpeiesieHus ?

Uemy paBHBI MaTeMaTHIECKOE OXKHUAAHHUE M JIUCTIEPCHSI CYMMBI U TIPOM3BECHUS CITyYaiHBIX BEIUYNH?

Yro XapakTepu3yroT KoBapHalusi U K03 OUIIMEHT KOPPeNsUK CITy4aliHbIX BETUUMH? Y Ka)KUTE OCHOBHBIE CBOICTBA
k03 punmeHTa KOPPEIISIIUY.

Kak omneHuTh BEpOSATHOCTH OTKIOHEHMS CIy4allHON BEIMUYMHBI OT MAaTEMAaTH4YEeCKOrO OXKHAAHUS C IIOMOIIBIO
HepaBeHcTBa YeOblieBa?

Cdhopmynupyiite 3akoH OonbImx ynucen YeOsiea, Teopemy bepHysuu.

ChopmynupyiiTe HIeHTpabHYIO MpeeabHyto Teopemy (LIIIT).

Yro B MaTeMaTH4eCKOW CTATUCTHKE MOHUMAIOT O] I'€HEpabHONH COBOKYITHOCThIO? BBIOOpKOH M3 TreHepaibHOM
COBOKYITHOCTH?

Kak crpoutcs craticriueckuid psia? B kakux ciydasx NpUMEHSIETCs CTPYIITMPOBaHHbINA ctatuctuueckuil psin? Kak
onpeeNseTcs JJIMHa HHTepBajia IPYIIUPOBAHUS ?

UTo olileHWBaeT CTATUCTUYECKHMA Pl OTHOCUTENBHBIX YacToT? [ImoTHOCTEH YacToT?

UYro HCHONB3YIOT B KadyecTBe TIpadUuecKoil WILUIIOCTPALMK CTaTUCTHUECKHX PsiIoB? OLEHKOM KaKuX KpPUBBIX
SBJISIIOTCS MOJUTOH YacTOT M TUCTOrpaMma?

Kaxkne Benn4IMHBI UCTIONB3YIOT B KAUECTBE YHUCIIOBBIX XapaKTepUCTUK BBIOOPKH? KakoBBI OCHOBHBIE CBOMCTBA 3THX
XapaKTEPUCTUK?

Kak omnpenensiercst aMmmupuueckas GyHKIHS pacrpeieNeHus1? Y KaKuTe OCHOBHBIE CBOMCTBA 3TOH (PYHKIIUH.

Uro Takoe oreHka mapamerpa? Kakas omenka HaspiBaercss HecMmemleHHOH? Kaxkasi — cocrostenpHon? Kakas
3¢ PeKTUBHOI?

UYro Takoe JOBEPUTENBHBIA HHTEPBAJ M BEPOSTHOCTH? KaKoBBI OCHOBHBIE IPUHIHITEI TocTpoeHus J11?

Kak crpoutcsi noBepHTENbHBIM WHTEpBal UISI MAaTEMaTHYECKOro OXHIaHHWA HOPMaJbHOM TeHepaIbHOM
COBOKYITHOCTH TIPH U3BECTHOM M HEU3BECTHOM O ?

Kaxk ctpouTcst 1oBEpUTENBHBIN UHTEPBAJ ISl AUCTIEPCUN HOPMAJIBHOM T€HEPAJIbHON COBOKYITHOCTU MPU U3BECTHOM
¥ Hen3BecTHOM a ?

Uro Takoe CTATHCTHYECKAs TUIIOTE3a U CTATUCTHIECKUA KPUTEPHA?

Kaxkne ommbOxu Ha3pIBAIOT OMHIOKAMHU TIEPBOTO U BTOPOTO POJa MPH MPUMEHEHNHN CTaTUCTHIECKNX KpureprueB? Kak
OIIpEIENAETCS MOITHOCTh M COCTOSATENIEHOCTh KPUTEPHS ?

. 2
Omummmre kputepuii cormacust } Ilupcona [uis IpoBEpKH THITOTE3BI O 3aKOHE PaCIIPEICICHHS.

OnuimmTe KPUTEPUH AT IPOBEPKH TUIIOTE3 O 3HAUEHHN MATEMAaTHIECKOTO OXKHUIAHUSI HOPMAJIBHON COBOKYITHOCTH.
OnuimmTe KpUTEPUH AJISI ITPOBEPKH TUIIOTE3 O 3HAYCHUH ANUCTIEPCHH HOPMAIbHOI COBOKYITHOCTH.

Kakne ncrnons3yloT KpUTeprH [UIs TPOBEPKH THITOTE3bI O PABEHCTBE ANUCIEPCUIT IBYX HOPMAIbHBIX BEININH?
Kakne ncrons3yloT KpUTepru Il TPOBEPKHU THUITOTE3BI O PABEHCTBE ABYX CPEIHUX HOPMAJIBHBIX BENNYNH?
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5. MeToanuyecKkue YKa3aHus 1o mpoueaype oncHuBanus

OueHo4YHbIe MEPONIPUATHS

Hpouenypa MMPOBEICHUA OLICHOYHOI0O MEPONIPUATHSA U Heoﬁxouane METOAUYCCKHE YKA3aHUA

1. Kontponbhas padota B ceMecTpe CTYAEHTBI BBINMOIHSIOT 2 KOHTPOJIBHBIX paOOTHI, COJIEPKAHUE KOTOPBIX OXBAaTHIBACT BCE Pa3ieibl
quciuIuinHel.  Kak7oMy CTyneHTy Bbigaercs CBOM BapuaHT. KOHTpOJbHBICE pabOThl MPOBOMSATCA B  Yachl
NPaKTUYECKUX 3aHATHH. 3a KXy KOHTPOJIBHYIO pa0dOTy MaKCHMAaJIbHBIM 0ajl Ompeaensercss B COOTBETCTBUE C
PEUTHUHT-IUIAaHOM JTUCLMILIMHBL
KpuTtepuu oueHnku 3aaanus:

e Bayuibl 32 KOHTPOJIBHYIO PabOTY MOIYYAIOTCS YMHOKEHHEM MaKCUMAIILHOTO 0allia, PeyCMOTPEHHOro 3a
HEC B COOTBETCTBUC C peﬁTHHF- IIJIaHOM, Ha JOJIFO BEPHO BBIMTOJIHECHHBIX 3allaHI/II>'I.

2. 1/1213 B cemectpe cryaenTsl BeinoaHs0T 2 MJ13 mo BceM paszaenam IporpaMMbl JUCHUILUIMHBL Y Ka)I0ro CTyaeHTa B
rpymie cBoi BapuanT M/[3, Homep BapraHTa COOTBETCTBYET MOPSIIKOBOMY HOMEPY CTYACHTA B CIIICOYHOM COCTaBe
TPYIIITHL.
N/I3 BeIIArOTCS KAXKIOMY CTYIEHTY MEPCOHAITBHO.
Pemmenne kaxmoro 3aganus JOIDKHO OBITH TOAPOOHBIM, C BKIFOUEHHEM ITPOMEKYTOUHBIX PACYETOB, PaCcCyKISHH,
MOSICHEHHIA, ¢ YKa3aHHEM HCIIOJIb30BAHHBIX METOIOB U (hopMyll. 3aJlaHNE BHICHUIACTCS OTICIBHBIM (haitiioM,
ykazpiBaercss PUO, rpynna.
Kpurepuu onenuBanus
Odopmnenne 3agaanst 25% 6amioB
Conepxanune 75% 6amios
W3 cunrtaercs 3a4TeHHBIM, eciau HabpaHo Oosee 55% oT MakcHMasbHOro Oaia 3a 3aJaHue

3. DK3aMeH DK3aMeH OCYLIECTBIISIETCSA B COOTBETCTBUU ¢ [I0J10’kE€HMEM O POBEIEHUH TEKYIIETO KOHTPOJIS U

npoMexxyrouHoi arrectauuu TIIY Ha sx3amene cTyaeHTy BbIIAIOTCS OMIIETHI, BKITIOYAIOIINE TEOPETHUECKHE
BOIPOCHI M NpakTHyeckue 3ananus. [lpenonaBartens, nposepus paboTy, B X0e YCTHOH Oecelbl CO CTYAEHTOM MOKET
3aJaBaTh BOIIPOCHI 110 CaMOMYy OWJIETy, a TaKXKe JOIMOJIHUTEIbHBIE BOIPOCH! 110 TEOPHH U MpakTHKe. B nTore cTyneHTt
HaOupaeT UTOTOBBIN OaJl 32 9K3aMeH, MakcuManbHo 20 OamoB. OLeHKa 3a JUCHUIIIMHY GOpMHUpYETCs KaK HTOroBast
3a paboTy B ceMecTpe U 3K3aMEH B COOTBETCTBHE C MMPUHATOMN ILKAIOH OLIEHUBAHMUS.
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Hpouenypa MPOBeACHNA OLEHOYHOI'0O MEPONIPUATHSA U Heoﬁxoaane METOAUYECCKHE YKA3aHUA

CryneHTsl, He CAABIIME 3K3aMEH B CECCHOHHBIN MEpUOJI, MOTYT MepeciaTh €ro B IepUObl TUKBUAALNN
3aJJ0JKEHHOCTEN B COOTBETCTBUE C IEUCTBYIOLIEH IIPOLEAYPOH.

B cootBercTBuU ¢ mpukazamu ot 25.07.2018 r. Ne58/o1 OO0 yTBepKIeHUU U BBEICHUH B JICHCTBUE
«CuHcTeMBbl OLIEHUBAHUS PE3YJIbTATOB 00yueHHsI B TOMCKOM MOJUTEXHUIECKOM YHHBepcHuTeTe» u Ne59/ox
OO0 yTBepKJIeHUH U BBEJICHUU B JelicTBUE HOBOM penakuuu «IlonoxeHus o npoBeAeHUN TEKYILLErO
KOHTPOJISI ¥ IPOMEXKYTOUHOU arTtectanuu B TITY» sx3aMeH mpoBoauTCs B yCTHOU (popme.

CornacHo HIKaJbl OLIEHUBAHUS PE3YIbTATOB

18-20 6aT0oB (OTJIMYHO) - BCECTOPOHHME 3HAHUS, OTIIMYHbIC YMEHHUs U BJIAJICHUE OMBITOM MPAKTHYECKOH JIESTELHOCTH,
HEeoO0XOAUMBIE pe3yJIbTaThl 00y4eHUsI CHOPMHUPOBAHBI;

14-17 GayutoB (XOpoIII0) - JOCTATOYHO MOJHOE MOHMMaHKE IPEIMETa, XOPOLIHE 3HAHUSI, YMEHUS U ONBIT MPAKTHYCCKOM
JIeATENILHOCTH, HEOOXO/IMMbIE PE3YIIbTAThI 00YUEHHs CPOPMHUPOBAHbI;

11-13 GannoB (y)IOBJIeTBOpHTeJIbHO) - I[IpremieMoe MOHUMAaHUE IIPEIMETa, y/IOBIECTBOPUTEIbLHBIC 3HAHUS, YMEHUS U
OIBIT IIPAKTHYECKOH JeATEeNbHOCTH, HEOOXOAUMBbIE PE3YJIbTaThl 00YUCHUS CHOPMHUPOBAHBI;

0-10 Gayos (Hey)IOBJIeTBOpHTeJIBHO) - pe3yabTaThl 00y4eHHs He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM
TpeOOBaHUM.

Pe3ynbTaThl MpOMEKyTOUHOM aTTecTaii 0POPMIISIOTCS BEAOMOCTBIO M BHOCSITCS B 3aU€THYIO KHUKKY

00yJaronierocs.




