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1. Poab pucuuniamnnel «MatemaTtuka 4.1» B (pOpMHPOBAHNH KOMIETEHIHH BBINYCKHUKA:

rreMeHT . CocTaB/Ismolye pe3y/IbTATOB OCBOeHHUSI (eCKPHITTOPBI
. HNHmkaTopsl focTHKeHHST KOMITe TeHLIT
o0pazoBaTeILHOI Ko KOMITe TeHLH)
TIPOIr pPAMMBI Cemecr KOM]'[eTf:[ HaumeHoBanue H
(e P Ieommere Kox mumikaropa eH;:::pmmiemn arop Kox = €HOBatme
npaxkTuiKa, 'HA) P
Crnocoben Bnameer OmBITOM TPUMEHEHHSA
OCYUIECTBIIATD 3aKOHOB CCTCCTBCHHBIX HAYK H
TIOUCK, VK(Y)-11B1 MATEMATHICCKUX  MCTOJOB H
KPUTHYECKHIT ' MOAENCH A1 peleHHs 3aJad
AHATN3 U CHHTE3 TEOPETUYECKOT0 M MPHKJIATHOTO
HH(OPMAIIHH AHATU3HPYET 33724y, BBIICIIASA Xapakrepa
VK(Y)-1 (opmarmm, W YK(Y)-1.1 MpYET 32124y, Bbi pakTep
MPUMCEHSITD ¢c 0a30BBIC COCTABILIONIHIC Ymeer peartsb 3a7a4H
CHCTEMHBIN YK(V)-1.1¥1 TEOPETHUYECKOI0 H IPHKIATHOIO
MOIXO0d IS XapakTepa
peleHus 3HAET 3aKOHBI  CCTCCTBCHHBIX
MOCTABJICHHBIX YK(VY)-1.131 HAYK H MATEMaTHYCCKHUE METOIbI
3a7a4 TEOPETUYECKOTO XapakTepa
Brmageer anmmapaToM
MaremaTuka 4 MATEMATHICCKOM CTATHCTHKH JIJIT
4.1 Crrocos [TpuMeHSET MATEMATHHYCCKHIA MPOBCACHHS TCOPETHUCCKOTO
TIOCOOCH v
MIapaT TCOPHH BEPOITHOCTCH HCCICAOBAHUA U MOJCITHPOBAHUSI
HpHMEHSTE anmapar Teop S:po 0oCTe OTTK(Y)-1.2B1 i ICJTUD
YHIAMEHTATbHETE H MATCMATHUICCKOMN (QUAHYICCKHX W XHMHUYCCKHX
3HaHHUS, CTATUCTHKH B HHKCHEPHOU MPOLIECCOB U SIBJCHHU, a TaKKe,
“OHYG‘IeHH"Ie B JCATCILHOCTH A pemecHuA
00JIaCTH
0(DCCCHOHABHBIX 33431,
OIIK(Y)-1 | maTeMaTHIeCKHX H N.OMK(Y)-1.2. _ mpog
(MITH) €CTECTBEHHbIX NIeKMUBHBIE MOOYITb Ymeer HCIOJIB30BATh
HayK, ¥ (8bibUpaemes noo 3a0a4u BEPOSTHOCTHBIC H
HCIIOJIB30BATh HX B rf OHK(y)-l 2y1
0bpazosamebHoli CTATUCTHUCCKHC  MCTOABI I
npodeccuoHabHOM
npoepamMmul 8 pamMKax 00pa0OTKH TAHHBIX
ACATCIIBHOCTH
HanpaeneHus noo20mosKy npu 3HACT OCHOBHBIC OMPCACIICHHS,
paspabomue yuebHo20 NAana) OTTK(Y)-1.231 TIOHSATHS U METObI TCOPUH
' BEPOATHOCTH U MATEMATHYCCKON
CTATUCTHKH

2. IHoka3zarTe,id M MeTOAbI OLICHUBAHUSA




ILnanupyeMble pe3yJIbTAThI 00YUeHMS TI0 TUCIUTLINHE Kox mnmimkaropa HaumeHoBaHMe pa3ziesia TUCIUILTHHBI MeToabI OLIeHHBAHMSA

Kox HaumeHoBanue JIOCTHIKEHUS (oLIeHOYHBIe MePOTIPHATHS)

KOHTPOIMpPYeMoii
KOMITe TeHIIHH
(WM ee YACTH)

Pl Braneer 1.Cay4aiiabie cOOBITHL KonrpopHas paGoTa
OCHOBHBIMH TIOHATHSAMH H MCTOAAMH TCOPHH BCPOATHOCTCH H 2.CayuaiiHbie BeTHM4UHbL M UX cucTembl | WJB3.
MATEMATHICCKOM CTATHCTHKH HN.VK(Y)-1.1 3.3aKoH OOJTBIHX YUCEH, MPCACTBHBIC

TEOPEMBL.
N.OIK(Y)- 4 . BBIOOPOYHBIH MCTO U OIICHHBAHHUC
1.2. apaMmeTpoB
5.2neMeHTBI KOPPEILIIHOHHO -
PETPECCHOHHOTO aHATN3A
6.1IpoBepka CTATHCTHYECKUX THIOTES

P2 | Ymeer 1.Cy4aiiHbie COOBITHS KoHTponsHas paGoTa
HCIOJIb30BaTh BEPOATHOCTHBIC H CTATHCTHUCCKHC MCTOBI IS 2.CayuaiiHbie BeTHM4UHbL M UX cucTembl | WJB3.
00pa0OTKH JAHHBIX, 3 IMCHHO. anr¢Opy BEPOATHOCTCH HN.YK(Y)-1.1 3.3aKoH OOJTBIHX YUCEH, MPCACTBHBIC
CIIyJaWHBIX COOBITHI, 3aKOHBI PACIPEACICHIUS CIIyIaHHON TEOPEMBL.

BCTIMYHHEI  UX CHCTCM, 3aKOHBI 00X yncel U npeacnbueie | M. OIK(Y)- 4 . BBIOOPOYHBIH MCTO U OIICHHBAHHUC

TCOPEMBI, BBIOOPOYHBII METO/I M OLICHUBAHKE IIAPAMETPOB, 1.2. TapaMeTPOB

PETPECCHOHHBIC MOACTH, MPABUIIA MOCTPOCHUSA U MPOBEPKH 5.2EeMEHTBI KOPPEIALHOHHO -

CTATHCTHYCCKUX THIIOTE3 PETPECCHOHHOTO aHATN3A
6.1IpoBepka CTATHCTHYECKUX THIOTES

PJ3 3Haer 1.Cy4aiiHbie COOBITHS KoHTponsHas paGoTa

AKCHOMATHYECKOE ~ OHPEACICHHE  BEPOSTHOCTH, OCHOBHBIE 2.CayuaiiHbie BeTHM4UHbL M UX cucTembl | WJB3.
TCOPEMBI ~ TCOPHH  BEPOATHOCTCH,  (OPMYyIBI  MOTHOH 3.3aK0H OOIBINHNX YUCEI, TPEACIHHBIC
BEPOATHOCTH M balieca, cxeMy HMOCICAOBATEIBHBIX HCIBITAHHI TEOPEMBL.

Bepuymm, Qopmyny BepHywmm, npuOmmkeHHbIE (HOPMYIIBI 4 .Bp10OOPOYHBIH METO M OLICHUBAHKC
Myaspa-Jlammaca w Ilyaccona, (yHKOHIO pacmpeacICHHA apaMmeTpoB

CAy4YalHOH  BEIMYHMHBI M €€  CBOHCTBA.  IUIOTHOCTB 5.2neMeHTBI KOPPEILIIHOHHO -
pacmpeneneHus. W €€ CBOMCTBA, YHCIOBBIC XAPAKTCPHCTHKH HYKM)-11 PETPECCHOHHOTO aHATN3A

CIYYANHBIX BEJTUYMH M X CBOHCTBA, OCHOBHBIC 3aKOHbI W.OMK(Y)- 6.IIpoBepKa CTAaTUCTHYECKUX THIIOTE3
pacnpefeieHis CIy4AHHBIX BETMIHH, 3AKOHbl PACHPENCICHIA | |

CAyYalHBIX BCKTOPOB, HCPABCHCTBA UcOBNICBA, MPCICITHHBIC
teopemsl Uebbnmesa, beprymm, Jlamynosa, Myaspa-Jlamnaca,
BBIOOPOYHBI METOX, SMIHPHYCCKHE 3aKOHBI PACHPEICICHHI,
SMIIMPHYECKHEC  MOMCHTBL,  JOBCPHTCIBHBIH  HHTCPBAIL,
HHTCPBATGHBIC OLCHKH, BBIOOPOYHBIH MAPHBIH KO3()()HITUCHT
KOppeIALUY, TAPHASA PErPecCus, MPOBEPKA THIIOTES O PABEHCTBE
JUCTIEPCHH M CPSAHUX 3HAYCHUM HOPMAIBHO PACTIPSACICHHBIX
COBOKYMHOCTEH, KpuTepuil cornacusg [Tupcona.




3. IIIkaja oueHHMBAHUA

[Topsimox opraHU3alMM OLEHUBAHHS PE3yJbTaTOB OOYYEHHS B YHHUBEPCHUTETE PETJIAMEHTHUPYETCS] OTHAENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLeHHBAHHA PE3yNbTaTOB 00y4deHus: B TOMCKOM mosuTexHudeckoM yHuBepcutere (CucreMa oneHHBaHUs)» (B OEHCTBYIOMIEH penakium).
Ucnonb3yercst OamibHO-pEHTHHTOBAasT CHCTEMa OLCHHBAHMS pPe3yJbTaToB oOyueHus. Mroromas oueHka (TpagulMOHHAs W JUTEPHAs) MO BHUIAM
yueOHoO# nesitenbHOCTH (m3yuenme aucuumuinH, YUPC, HUPC, kypcoBoe NpPOEKTHPOBAHHUE, MPAKTHKH) OINpenessieTcs CyMMOW OaijioB 1o
pe3yJibTaTaM TEKYILIero KOHTPOJIS U MPOMEXYTOYHON aTTectalud (nuddepeHINpOBaHHbIN 3a4eT) (MTOroBas peHTHHIroOBas OLleHKa - MakcumyMm 100
OanioBs).

PacnpeneneHI/Ie OCHOBHBIX W AOOIIOJHUTECIIBHBIX OamioB 3a OLCHOYHBIE MCPONPUATHA TECKYLICIO KOHTPOJIA U HpOMe)KYTO‘{HOfI arrecraluu
YCTAHABJIHUBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIINHBI.

PGKOMGHHyeMaﬂ mMKaJjia Jjsd OTACIBbHBIX OLICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYLICTO KOHTPOJIA

% BBITOJTHEHUST CootBeTcTBHE
. OrmnpeesieHHe OLIEHKH
3aaHUS TPaJULIIOHHOM OLICHKe
90%+100% «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YIIBTATH 00YUCHHU C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOMHYCCTBOM OAJIOB, OMH3KHM K MAKCHMATEHOMY
70% - 89% «Xopowmo» JlocTatouHO MOTHOE MOHUMAHHUE MIPEIMETA, XOPOIIHE 3HAHUS, YMCHHS H OIIBIT IIPAKTHYCCKOHN JCATEILHOCTH, HEOOXOAMMBIC PE3yIbTATHI
00y4cHUI C(hPOPMUPOBAHBI, KAUYECTBO HH OJHOTO M3 HUX HE OLECHCHO MHHUMAJILHBIM KOJHYECCTBOM OAIlIOB
55% - 69% «Y I0BIL» [TpuemieMoe TOHIMAHKE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHMUS, YMCHHUS M OIIBIT MPAKTHUCCKOM ACATEILHOCTH, HEOOXOAUMBIC PE3YJIbTATHI
00y4eHUI C(HPOPMUPOBAHBI, KAUECTBO HEKOTOPBIX W3 HUX OLEHCHO MHHUMAJILHBIM KOJHYECCTBOM OAlIOB
0% - 54% «Heyaosm» PesyapraTsl 00YUCHHS HE COOTBCTCTBYFOT MHHIMAJIBHO TOCTATOYHBIM TPCOOBAHUAM
ITkana ns OLEHOYHBIX MEPONPUATHI SK3aMEHa
% BBITOJTHEHUS DK3aMeH, CooTBeTrcTBHE
. . Onpej:[e.ne]-me OLCHKHN
3aJaHHI YK3aMeHa 0asL1 TPaJULIIOHHOM OLICHKe
90%+100% 18 +20 «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YIIBTATH 00YUCHHU C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOMHYCCTBOM OAJIOB, OMH3KHM K MAKCHMATEHOMY
70% - 89% 14 +17 «Xopowmo» JlocTatouHO MOTHOE MOHUMAHUE TIPEIMETA, XOPOIIHE 3HAHUS, YMCHHUS H OIIBIT PAKTUYECKOH ACATEIFHOCTH, HEOOXOTHMBIC
Pe3yIbTaThl 00YUEHH COPMHUPOBAHBI, KAUECTBO HH OJHOTO U3 HUX HE OICHCHO MHHIMAJIBbHBIM KOJIHYECTBOM OaJlIoB
55% - 69% 11+13 «Y I0BIL» [TpuemireMoe TOHUMAHKE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHIS, YMCHHUS | OIBIT MPAKTHUCCKOH ACATCILHOCTH, HEOOXOIUMBIC
[pe3yIbTaThl 00YUCHH COPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLCHCHO MHHIMATbHBIM KOJIMUECTBOM OAJIlIoB
0% - 54% 0+10 «Heymosm.» PesynbpraTsl 00yueHHI HE COOTBETCTBYFOT MHHHMAIIBHO JOCTATOYHBIM TPEOOBAHMSIM




4. llepeyeHb THNOBBIX 3aAaHUI
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1.

KonTponbHas pabora

4.

d

KoHTponbHas pabora 1

W3 50 xonnencatopos 3a BpeMs T W3 CTPOA BBIXOAAT 5 KOHACHCATOPOB. [[1 KOHTPOJSA BHIOMPAOT 8 KOHICHCATOPOB.
Haiiti BeposTHOCTH TOTO, UTO Cpeam HHUX 3a BpeMs T W3 CTPOs BHIMACT POBHO I KOHAEHCATOP, UCIONB3YS (hOpMYIy
Ilyaccona u J0KaIbHYIO TeopeMy Jlamaca.

[Tpubop cocToMT W3 ABYX Y3JIOB @ M b, COCAMHCHHBIX ITOCICAOBATCIBHO B CMBICIC HAJCKHOCTH, M CTAOHMIHM3aTOpa
HanpspkeHus S, pabortarommero B ABYX pexmMax. [Ipm padore crabmimzaTopa B IIEPBOM PEKHUME C BEPOSTHOCTHIO 0.7
HAACKHOCTD y3110B P(a) = 0.9, P(b) = 0.95. I1pu pabote cTadMiIm3aTopa BO BTOPOM PSKHME HANCKHOCTD y3II0B P(a) =
0.8, P(b) = 0.9. Hatitn Hane:xHOCTH MPUOOPA, ECITH Y3JIbI HE3ABHCUMBL.

Axsin x, xe€ (0,7)
0, xe (0,7)
Tpebyerca Haiitu A, mocTpouTs rpaduk f(x), HalitH QyHKOHIO pacupeaciacHus F(x) W mMOCTpOUTH ¢¢ rpaduk, HAUTH

3a1aHa MIOTHOCTH PACTIPCACICHHA f(X) CIy4alHOH BeUIHHEL X: f(X) =

BEPOATHOCTD TOMAJAHUS BEMYHHBT X HA y4acToK ot § 10 7 . Beramcours M[X].
2

Joxasars (hopmyiry [TyaccoHa.
[TnoTHOCTH pacnpencieHusT HENMPEPHIBHON CiydaitHOHM BexmunHbL. CBOICTBA (C JOK-BOM).

KoHTponbHas pabora 2

I) JaH psa pacnpeacicHus

—

3.
4.

X; 0. 1. 2, 3
ni 10 13 15 12

ITocTpouT THCTOTPAMMY, MOJHTOH,

Hatitu TOUeHHBIC OLECHKH MATEMATHICCKOTO O’KHAAHMA, JUCICPCHH, CPEAHEKBAAPATHYHOTO OTKIOHCHH S, ACHMMETPHH |
3KCIECCa;

[Tpu yposue 3raunMocT o = (.05 mPOBEPUTH THIOTE3Y O PACHPEACICHUN JAHHOW BRIOOPKH II0 HOPMAJILHOMY 3aKOHY;
Haiitn mHTEpBAaTbHBIC OIICHKH MATEMATHYCCKOTO OXKHAAHIS, JUCIIEPCHH C HAACKHOCTRIO 3 = 0.9.

II) Tlo ABYM HE3aBHCHMBIM BBIOOpPKAM 00BeMOB nx = 11 u ny = 10 HOpMANBHBIX pacnpencicHuii Hafinensr X = 30. u V=
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2
28.u § 5 =08wu S, =0.6. Ilpu yposre 3uauumoctd o = 0.05 mnposeputk Hynesyro rumoresy Ho: mx = my npu

KOHKypupyromei Hi: mx # my.

U3,

Ilpumep BapuaHTa HHAMBUIVAJIbHBIX 3a0aHUM 1.

1. U3 100 n3nenuii, cpemy KOTOPBIX HMEETCS 4 HECTAHIAPTHBIX, BRIOPAHBI CIyIaWHBIM 00Pa30M 6 M3ICIUH A MPOBEPKH MX
KavecTsa. OmpeaeanTh BEPOSITHOCTD TOTO, YTO CPEAY BRIOPAHHBIX 6 M3JCIHI OKKYTCS pOBHO / HECTAHAAPTHOE M3CIHE,
HCTIONB3YS KIACCHYIECKOE OMPEACICHUE BepoaTHOCTH, Gopmyny bepuymm, ¢opmyny [TyaccoHa m JOKAIbHYIO TEOpEMY
Jlammaca

2. CucreMa § COCTOHT U3 TPEX HC3aBHCHMBIX MOACHCTEM Se, Sh 1 S HencnpasBHOCTH XOTS OB OTHOH MOACHCTEMBI BECT K
HEHCIIPABHOCTH BCCH CHCTEMBI (ITOACHCTEMBI COCTMHEHBI MOCIIEI0BATENBHO). [loacucrema 8p COCTOAT M3 ABYX
HC3aBHCHMBIX AyOMpyromux 0510koB bx (k = 1,2) (CXeMa mapaieIbHOTO MOACOCTHHCHHS OIOKOB B MOJCHCTEMAX).

b;

b:

HatiTn HAIGKHOCTh CHCTEMBI — BEPOATHOCTD TOTO, ITO CHCTEMA OYICT HCIPABHA B TCUCHHH HEKOTOPOTO BPEMCHH, CCITH
H3BCCTHHI HAACKHOCTH 010K0B Pa) = 0.95, P(bi) = 0.9, P(c) = 0.99.

3. [ana cucrema w3 ABYX OJIOKOB @ W b, COCIMHCHHBIX MAPAILICIHLHO B CMBICIC HAACKHOCTH. Kakaplii W3 ABYX OIOKOB
MOXET Pad0TaTh HE3ABHCHMO OT JAPYIOTO B TPEX PA3HBIX pPeKuMaX. BeposTHOCTh HACTyIUICHHS mepBoro pexmma 0.1,
Broporo 0.3 . HagexuocTs padoTsl mepeoro 0moka B 1 — M, 2 — M, 3 — M peKHMaX PaBHA COOTBETCTBCHHO 0.9; 0.8; 085 .
HagexuocTs paboTsl Broporo 0moka B 1 — M, 2 — M, 3 — M pSKEMAX paBHA COOTBCTCTBCHHO 0.9; 0.95; 0.8 . Haiftn
HA/ICKHOCTD CHCTEMBI, €M OJIOKH HE3aBUCHMBL

4. Ilepemaercs 5 cooOmeHumit Mo KaHAIy cBa3H. Kajkaoe CoOOIeHNE ¢ BEPOATHOCTRIO p = (.3 HE3aBUCHMO OT APYTHX
nckakaercs. CiayuaiHas BexmunHa X — YHCIIO HE HCKAXKCHHBIX COOOMmEHMH. I 10CTpONTE ee 3aKOHBI PACIPEACICHUS, HX
rpauKy, HAUTH €€ YHUCIOBBIC XapaKTCPUCTHKH. HalTH BEPOATHOCTH TOTO, YTO OYACT HCKAKECHO HE MEHEE IBYX
COOOIICHHUI.

5. 3a7aHa MIOTHOCTh PACTIPEACTCHU f{X) CIIyJalHOH BETMIHHBI X:

f9 = Asin’x, xe (O,rr),

0, xe (0,7)

Tpebyerca HaliTh KO3PQUIHCHT A, TOCTPOUTH TPA(HK MIOTHOCTH PACTIPCACICHH f(X), HAUTH (PYHKITHIO paCTPCICICHAA
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F(x) u octpouts ee rpaduk, HAHTH BEPOSATHOCTb MOTANAHMA BEIHMUMHBI X HA y4acTok ot § no . Haiitm umcnoBsie

z
4

XaPAKTEPUCTHKHU CTy4YaHHON BEJIHUHHBI X.

IlpuMep BapuaHTa MHAMBUAVAJIbHBIX 3a0aHUl 2.

1. Tlo BeIOOpKE 00BEMA 7 = 100 IOCTPOCH PAA PACIPCACICHUS:

Xi -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
pi | 0.006 0.11 0.19 0.22 0.16 0.12 0.08 | 0.06

IHocmpoume cucmoepammy, HOIUSOH U OMAUPUHECKVIO QYHKYuo pacnpeoenenus. Habimu moueunvie oOyeHKu
MAMeMamu4ecKo2o ONCUOaHUS, OUCHEPCUM, CPeOHEK8AOPAMULHO20 OMKIOHEHUS, ACUMMEMPUY U IKCYeccd.

2. Hatimu oogepumenvubvlii UHMEPSAT HEUBECIMHO20 MAMEMAMUIECKO20 OACUOAHUS HOPMANbHOL CayHatinoi eenuyunvl X,

3Hasa 0ogepumenbuyio gepoamuocns 3 =0.99 , o6vem gvibopxu n = 20, gvibopounyro cpednrwio x =200, eciu 1) o =10,
2)s=10.

3. Tlo pesympraTaM 3KCIICPUMCHTA MOIYUICHA TAOIMIA HAOMIOACHHH CHCTEMBI CITyJaifHbIX BenmyuH (X, ¥):

X

Y 1 2 3 4 5 6

-1 0.01 0.03 | 0.02 0.01 0.0 0.0
2 | 0.02 1 0 65;““?’“6.1)’6’ """"" 013 0.03 0.0
3| 00 o0 T s T 008 : 013 | 0.02
4| 00 : 00 : 002 @ 0.06 @ 0.07 | 0.08
5| 0.0 o0 T 0.0 0.01 | 0.03 1 005

Oyenums oanmyio mampuyy pacnpedenenui (X, Y) na pezpeccuio suoos f{x) = Pt fox u f(x) = i+ fox + fax’.

4. Tlo mpyM OOJBIIMM HE3aBUCHMBIM BBIOOpKAM 00BEMOB nNx =42 W ny = 58 HOpMAaNBHBIX PacHpelciICHUH HaHICHBI
BBIOOPOUHBIE 3HAYCHUAMH MAaTEMAaTHIECKUX Oxkupanuid X = 120 u y = 130. Jucnepcun ussecthbl D, =24 u D v 20 .

IIpu yposHe 3HaunMocTu o = 0.05 mpoeepurs HyaeBy0 runore3y Ho: mx = my npu koHKypupyromeit 1) Hi: mx # my,
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2) Hi: mx < my.

5. Tlo xpurepuro ITupcoHa mpu ypoBHE 3HAYUMOCTH o = (.01 IPOBEPHUTH MHIIOTE3Y O PACHPEACICHUHN CIIy4ailHON BETHYHHBL

X 1O HOPMAJIILHOMY 3aKOHY, €CIHM 3aJaHO Mx TMOMAJAHUN

BBIOOPOYHBIX 3HAUCHUHA CIIyYAWHOHW BEIMYUHBI X B

moguHTePBANT £ = (ax, bi ):

(e

10 =15

15 =20

20 =25

2530

30 =35

nr

15

20

35

18

12

Dx3ameH

(98]

XN e

13.

14.

15.
16.
17.

18.
19.
20.

Ilepeuenp sk3aMeHALIUOHHBIX BOMMPOCOB
Uro B TeopuH BEPOSTHOCTEH MOHMMAIOT Mox coObiTHeM? Kakoe coObitme HasbpiBaroT AoctoBepHbIM? Kakoe —
HEBO3MOKHBIM 7
Kakue oneparmu onpenencHs! Hax coObITHsIME? KakoBBI CBOMCTBA 3THX OTIEpaIiii?
CopMymupyHTE CTATHCTHYECKOE, KIACCHYICCKOE, TCOMETPHUECKOE OMPEACICHHS BEPOSITHOCTH. B KakMX ciydasx
HCTIONB3YIOTCS 3TH OMPEICICHHS ]
Chopmymupy#Te OCHOBHBIC AKCHOMBI TCOPHH BEPOSTHOCTCH.
YKa)KUTEC OCHOBHBIC CBOMCTBA BEPOSTHOCTH.
Uro Takoe yciaoBHasA BeposATHOCTH? Kak ompenensercs 3aBHCUMOCTD U HE3aBUCHMOCTD COOBITHI?
Uemy paBHBI BEPOSTHOCTH CYMMBI M IIPOU3BEICHUS COOBITHI?
B Kakux ciydasx QUi pacueTa BEPOsITHOCTEH puMEHsIeTcs (POPMYIIBI OTHOH BeposiTHOCTH U batieca?
Uro Takoe cxeMa ucnbITanuii bepaym?

. B Kakmux cmydasx ams pacueTa BEpOATHOCTCH MpUMCHAFOTCA (hopmyasl bepHynmn. Myaspa-Jlanmaca, [Tyaccona?
11.
12.

Uro Takoe ciry4aiiHas exmurHa? UTO HA3BIBAFOT 3aKOHOM PACIPEICICHUS CIIyYAHHOM BEIHIHHbI?

Kakas ciayuaiiHas BEAMUMHA HA3BIBACTCH JUCKPCTHOH CIydaiHOW BenmmuwmHOW? UTO TAKOC PAA PACHPCACICHHS
JUCKPCTHOH CITyJaliHOH BCITHIHHEI?

Jaiite ompeacncHue (YHKIMH PACIPCACICHUSA CIyUYaHHOW BCTHYMHBL KakOBBI OCHOBHBIC CBOICTBA (DYHKIMH
paCIpeICICHUS CIYIAHHOW BETHIIHEI

Kakas criyuaiiHas BenmuMHA HA3BIBACTC HENPEPHIBHOM CiOy4yalHOH BemmuuHOW? UTO Takoe IIIOTHOCTH
pacIpeICICHUS HETTPCPBHIBHOH CITyIAHHON BCTHIHHBI?

KaxkoBbI OCHOBHBIC CBOMCTBA ILIOTHOCTH M (DYHKITMH PACIpEIeICHIS HEMPEPHIBHOM CITy4aHHOW BEIIMHHEL

Kakwue 4ncroBbic XapakTEpUCTHKH CIIy4aiiHOW BEMYUHBI Bb1 3HacTe? UTO XapaKTepH3yIOT 3TH XapaKTCPUCTHKA ]
Kak ompemensercss MareMaTHYECKOE OKUAAHME CAYYAMHOW BEIMYUHBL, KAKOBBI CBOWCTBA MAaTEMATHYECKOTO
OKHIAHUS ]

Kaxk ompenemnsercst nucnepeust crydaiiHod BemmunHbl? KakoBbI cBOICTBA mucniepcun?

Kax onpenensrorcs 1 4To XapakTepu3yroT Ko3D(OUIHCHT aCHMMETPHH H SKCICCC PaCHpeaCICHASN?

Kak ompenesroTcst KBAHTHIIM M KPUTHUECKHUE TOUKH PACTIPEACICHIA?
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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 pacmpeaenchme HazpBacTCd OWHOMHAIBHBIM? YKAKHTC OCHOBHBIC UHCJIOBBIC XAPAKTCPHCTHKH
OMHOMHAITEHOTO PACTIPSICICHUS.

Kaxkoe pacnpeacncame HasbmBactcsa pacmpencncHueM [Tyaccona? KakoBBI OCHOBHBIC UHCIOBBIC XaPAKTCPHCTHKH
pacnpenenerus [Tyaccona?

Uro Takoe mpocreiinmmii moTok coobITHi? KakoMy pacnpeneIcHHI0 NOAIHHACTCS MPOCTEHIINI TOTOK COOBITHE?
Kakoe pacnpenereHne Ha3BIBalOT PaBHOMEPHBIM pacnpenencHueM? UYeMy paHbl IJIOTHOCT M (PYHKIHSA
pacrpeeie I, OCHOBHBIC YHCIIOBbIC XaPAKTEPUCTHKH PABHOMEPHOTO PACIIPEICICHIS ]

Kakoe pacnpeaencHue HA3BIBAIOT HOPMAJIBHBIM pachpefcncHueM. KakoBa NMIOTHOCTE M OCHOBHBIC YHCIIOBBIC
XApPAKTEPUCTUKH HOPMATHHOTO 3aKOHA?

Uro Takoe CTaHAAPTHAA HOpMabHAd BenmunHA? KakoBa CBA3h MCKIY (PYHKIUAMH PACTIPSIACICHHUS MPOU3BOIBHON
HOPMAJGHOH BCIHMYHWHBI W CTAHJAPTHOH HOpMAanbHOH BemmuuHbI? Kak CBA3aHA (YHKIHSA PACIPCIACICHHUS
CTAHJAPTHOH BETHYMHEI C (pyHKIUCH Jlammaca?

Kaxk ompenemsieTcss BEpOATHOCTh OTKJIOHCHUSI HOPMAJILHOH CIYyYaHHONW BETMYHMHBI OT MATEMATU4YECKOTO OKHIAHUS
HA 33JAHHYIO BEIMUMHY? B UeM COCTOHMT MPaBMiIO «TPEX CHIM»?

Uro HA3BIBAIOT CHCTCMOH CIYYaWHBIX BeMWYHMH (CoyuaiiHeiM  BekTopoM)? Kak ompemensercs (yHKIHA
pacIpeieieHI CUCTEMBbI CITyJaHHBIX BEMYNH, KAKOBBI €€ CBOMCTBA (I IBYXMEPHOTO CIIyYAHHOTO BEKTOPA)?
Kakme cnyualiHple BEKTOPBI OTHOCAT K BEKTOpaM JHCKpeTHOro THma? Uro Takoe TabiMua COBMECTHOTO
pacIpeieieHIs CUCTEMBbI, HMEIOIICH AUCKPETHOE PacIpeIecHue?

Kakme cimy4aliHbIe BEKTOPBHI OTHOCAT K BEKTOpaM HENPEphIBHOTO THUma? UTO Takoe IUTOTHOCTH COBMECTHOTO
pacrpesielieHis CHCTEMBI, HMCIOLICH HempephIBHOEC pacmpenenchue? KakoBbI OCHOBHBIC CBOMCTBA IUIOTHOCTH
COBMECTHOT'O PaCIIPEACICHHA?

Kak ompenensercst HE3aBUCHMOCTD CITyYaiHBIX BETHYHH? UTO TAKOE YCIIOBHBINH 3aKOH PACIIPEACICHH?

UeMmy paBHBI MATEMAaTHICCKOE OXKUIAHHE M AUCIICPCHS CYMMBI U TIPOM3BEACHUS CITyYaiHBIX BETHINH?

Uro XapaKTCPH3YIOT KOBAPHAIKS H KOI(PPHIHCHT KOPPEILINAHN CIYIAHHBIX BCIHYAH? YKAKUTC OCHOBHBIC CBOMCTBA
K03(h(pULHEHTA KOPPEILIIAH.

Kak oOmeHUTH BEPOSATHOCTb OTKIOHCHHS CIYYaHHOH BEIMYHMHBI OT MATEMATHUYCCKOTO OKHAAHHA C IIOMOIIBIO
HepaseHCTBa UeOpmmena?

Chopmymupyiite 3axoH Oorpmmmx uncen YeOsimena, Teopemy bepHymmm.

ChopmymupyiTe HCHTPAIBHYIO NpeacabHyr0 Teopemy (LIITT).

Uro B MATCMATHUYCCKOH CTATHCTHKC MOHHMAFOT TMOJ TCHCPAIbHOW COBOKYMHOCTHIO? BBIOOPKOH W3 TCHEPATBHOH
COBOKYTHOCTH?

Kaxk crpounTtcs crarucruyeckut psa? B kakux cirydyasx MPUMEHACTCS CTPYNITUPOBAHHbBIN cTaTucTraeckui psia? Kak
OIIPEACTIICTCS ATHHA HHTCPBAIA TPYIIITHPOBAHMUS?

UTo OICHUBACT CTATHCTHYUCCKUH P OTHOCHTCIBHBIX YacTOT? [I10THOCTEH YacToT?

Uro mCHoib3yiOT B Ka4deCTBE Tpa(UHecKON WILTIOCTPAIMM CTATUCTHHYECKUX PsaoB? OICHKOH KaKMX KPHUBBIX
SIBILIFOTCSI OJIMTOH YacTOT M THCTOrpamMma’?

Kakwe BeMMUHBI UCTIONB3YIOT B KAUECTBE YHUCIOBBIX XaPAKTEPUCTHK BHIOOPKH? KakoBBI OCHOBHBIC CBOHCTBA 3THX
XapPAKTEPUCTHUK?

Kax onpenmensercs sMmmuapriaeckad QYHKIHA PaCOpeACICHHA? YKAKUTC OCHOBHBIC CBOHCTBA 3TOH (DYHKITHH.

Uro Takoe omcHka mapamerpa? Kakas omeHka HaseiBaetca HecmemieHHOH? Kakas — cocrogremsrOM? Kakas
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3¢ peKkTUBHOIM?

44. Yro Taroe JOBEPUTCIHHBIN HHTEPBAT U BEPOSTHOCTH? KakOoBbI OCHOBHBIC MPUHIMIEI TocTpoeHus [I1?

45. Kak cCTpoHTCAd [OOBEPHTCIBHBIM MHTEPBAT A1 MATEMATHYCCKOTO OKHUJAHHA HOPMAJNBHOH TIEHEPANIBHOH
COBOKYIIHOCTH IIPH H3BECTHOM H HEHU3BECTHOM O 7

46. Kak cTpouTCsA AOBEPHTEIBHBIA HHTEPBAT AT AUCICPCHH HOPMATBHON FEHEPATbHON COBOKYIHOCTH IPH H3BECTHOM
W HEU3BECTHOM O 7

47. Yto TaKOC CTATHCTHYCCKAS THIIOTS3a U CTATHCTHUCCKUH KPHTCPHIi?

48. Kaxwe ommOKH HA3BIBAIOT OIMHOKAMHE IIEPBOTO M BTOPOTO POJA IPH MPUMEHEHHH CTATUCTHYECKUX KpuTepues? Kak
OIIPEACTISIETCS MOITHOCTD W COCTOATEIFHOCTh KPUTEPHS?

. 2
49. Onmmmre kpurepui cormacust } - IIMpcona At MPOBEPKH THIIOTE3BI O 3aKOHE PACHPEICICHH.

50. OnwmmmTe KPUTEPHH A MPOBEPKH THIIOTE3 O 3HAUCHUHM MATEMATHUECKOTO OXKHIAHUS HOPMAILHOH COBOKYITHOCTH.
51. Onmmwre KPUTEPHH A MPOBEPKH THIIOTE3 O 3HAUCHUM AUCIICPCHH HOPMAJIBHOH COBOKYITHOCTH.

52. Kakue HCHOAB3YIOT KPUTCPHH IS MPOBCPKH THITOTE3HI O PABCHCTBE THCICPCHI IBYX HOPMAIHHBIX BETHIMH?

53. Kakwne HCTIOnmb3yIOT KPUTEPHH U IIPOBEPKHU THITOTE3BI O PABECHCTBE ABYX CPECIHUX HOPMAJILHBIX BETHIHH?

S. MeTtoanuecKHe yKa3aHHs MO Npoueaype OLeHUBAHUS

O].le]-[O‘[H],Ie MepOonpuATHA

Hpouej];y Pa MPoOBeIeHU A OLICHOTHOI'O MEPOITPUATHA U HeOﬁXOI[I/IM],Ie MeToAu'eCKHe YRasaHUuA

1.

KonTponbHas pabora

B cemectpe CTYIOCHTH BBINONHSIOT 2 KOHTPOJBHBIX PaOOTH, COACPIKAHHE KOTOPBIX OXBATHIBACT BCC Pa3ACibl
mucuuriHel.  KakaoMy CTYACGHTY BbIgaeTcsi cBOM BapuaHT. KoHTpombHBIE paGOTHl TPOBOAATCS B YaChl
MPAKTHICCKUX 3aHATHH. 3a KaKAYI0 KOHTPOJBHYIO PabOTy MaKCHMANbHBIA Oalii OMPEACTSICTCS B COOTBETCTBUE C
PEUTHHI-INIAHOM JHUCLUTIIUHBL.

Kpurepun onenku 3aqanus:

o  bamsl 3a kKOHTPOIBHYIO pabOTY MOMYYAIOTCS YMHOKEHHEM MaKCHMAJIBHOTO OaIa, MPEayCMOTPEHHOTO 3a
HEE B COOTBETCTBHE C PEUTHHT - IIJIAHOM, Ha JOJIO BEPHO BBHIITOIHEHHBIX 3aJaHUH.

V3

B cemectpe cryaentst BeimoasioT 2 MJ13 o Bcem pasaesaM nporpaMMbl JUCHUILTHHBL. Y KaXKI0TO CTYACHTA B
rpynmne cBoit BapuanT M3, HoMep BapuaHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYICHTA B CIIUCOYHOM COCTABE
TPYIIIbL.

W]I3 BbraaroTCs KOXKAOMY CTYACHTY MEPCOHAIBHO.

Perienue kaxaoro 3aaaHus JOKHO ObITh TOAPOOHBIM, ¢ BKIOYCHHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKIACHUM,
NOSCHCHUIA, ¢ YKA3AHUEM MCTIOb30BAHHBIX METO0B U (opmyit. 3aJaHIE BBICHLIAETCS] OTACNBHBIM (hailioM,
ykazpiBaercss ®HUO, rpymnma.
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Kpurepuu ouennpanus
Odopmnenne 3axanust 25% Oannos
Conepxanue 75% OGannos

W13 cunraercs 3aureHHbIM, eciu HaOpaHo Gosee 55% ot MakcuMaapHOro Oajiia 3a 3aJaHue

Dx3ameH

OK3aMeH OCYLIECTBIISIETCA B COOTBETCTBUM C [Io10:k€HNeM O MPOBEACHUH TEKYIEro KOHTPOJIS U
npoMexxyTouHoi atrectauuu TIIY Ha sk3amene cTyaeHTY BBLAAIOTCS GUIICTHI, BKITIOYAIOIINC TCOPCTUUCCKHC
BOIIPOCHI U MpakTuueckue 3aaanus. [lpenogasarens, nposepus paboTy, B X0A€ YCTHON OECEABI CO CTYICHTOM MOXKET
3a7aBaTh BOIPOCH! TI0 CAMOMY OHIIETY, a TAKKE AOMOIHHUTEIBHBIEC BOIPOCH! 110 TEOPUH U NMPAKTHKE. B nTore cryaeHt
HaOHpaeT HTOrOBEIN OaIT 32 3K3aMeH, MakcuMaabHO 20 6amnos. OneHka 32 JUCHUIUTHHY GOPMUPYETCS KaK UTOroBast
3a paboTy B CEMECTPE U 3K3aMEH B COOTBETCTBUEC C ITPUHSITON LIKATOH OLICHUBAHHUSL.

CTy,Z[GHTbI, HC CAaBIIHC DK3aMCH B CCCCHOHHBIHI nepuoa, MOoryT nepecaaThb €ro B ICPUOAbI IMKBUAAITUN
3aJ0/KEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTPOLIEAYPOH.

B cootBercTBum ¢ npukasamu ot 25.07.2018 r. NeS8/ox OO yTBEp:KISHUH W BBEICHUU B ACHCTBHE
«CucTeMbl OLICHNBAHUS PE3yIbTaTOB 00y4eHUsI B TOMCKOM MOJUTEXHUYECKOM YHUBepcuTeTe» u Ne59/ox
OO0 yTBep:kneHNH U BBECHUU B JieficTBHe HOBOH penakiuy «I1oJoxeHns O MpOBEACHNH TEKYIIETro
KOHTPOJISI I TPOMEKYTOUHOM aTTectaimu B TITY» sx3aMeH no ¢pusuke nmpoBoAUTCS B YCTHOH popme.
CryneHty BblAaeTCsl 5K3aMEHALMOHHBIH OMIIET, COAEPIKALINI TEOPETHYECKHIE BOIPOCHI, KAYECTBEHHBIE U
KOJIMUeCTBEHHbBIC 3anaun. Kaxnblii Bonpoc Ouiera oleHuBaThes OamioM (Bcero no owmety 20 6amios).
DK3aMeH MMPOXOANT B YCTHOH (opme.

CornacHo 1IKajbl OLIEHUBAHMSI PE3YJIbTATOB

18-20 6anioB (OTIUYHO) - BCECTOPOHHKE 3HAHHS, OTIMYHBIC YMEHHS H BIAJCHHE OMBITOM TIPAKTHYECKOH JEATETHOCTH,
HEOOXOAMMBIE PE3YIIbTAThI 00YUCHI COPMUPOBAHDI,

14-17 6annoB (XOpOIIO) - AOCTATOYHO IOJHOE TIOHUMAHUE MTPEAMETA, XOPOIINE 3HAHUS, YMEHHS U OTBIT MPAKTHICCKON
JIeITEIFHOCTH, HEOOXOAMMBIE PE3YIbTAThl 00YUCHIA COPMUPOBAHDI,

11-13 6anioB (YOOBIETBOPUTENIBHO) - MIPHEMIEMOE MOHMMAHKE TPEIMETA, YIOBICTBOPHTEIbHBIC 3HAHMS, YMEHHS U
OTIBIT MPAKTHYECKOH AEATEMBHOCTH, HEOOXOIHMBIE PE3Y.IbTATHI 00yUEHHs C(POPMHPOBAHDL,

0-10 GansyoB (HEYIOBJIETBOPUTENBHO ) - PE3yIBTAThI 0OYUECHHS HE COOTBETCTBYFOT MHHUMAJTBHO IOCTATOMHBIM
TPCOOBAHMSAM.

PesynbTaThl MpOMEKyTOUHOH aTTecTanui 0GOPMIISTIOTCS BEOMOCTBIO U BHOCSITCS B 3aU€THYIO KHIKKY




O].le]-[O‘[H],Ie MepOonpUATHAH

Hpouej];y Pa NMpoBEeICeHHA OLICHOTHOI'O MEPOITPUATHH U HeOﬁXOI[I/IM],Ie MeToau'ieCKHe YRasaHUud

oOyuJaromerocs.




