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1. Poab gucuuniaunsl «Matemaruka 4.1» B popMupOBaHMM KOMIIeTe HIIUI BbINYCKHUKA:

JjaeMeHT . Cocrapiasiionye pe3yJbTaTOB 0CBOeHHs (e CKPHITOPbI
o I/lH)Il/lKaTOpbl JAO0CTHKEe HUSI KOMIIE T € HIIMU
00 pa3oBaTeILHOI Kox KOMIIE T e HIIH)
nporpamMmmMabl
(L[Ecuﬂmmna Cemectp | xommereHiym | HanmeHoBaHHe KOMIIETe HIMH Hanme HOBaHHe HHAMKATOpPA HanmeHoBaHme
9
npaxTuka, THA) Koa mnnnkaTtopa JIOCTHKe HUSI Kon
YK(V)-1.1B1 Bnaneer  ombrtom TIPUMEHEHUS
3aKOHOB  €CTECTBEHHBIX HayK H
MaTeMaTH4eCKUX METOJIOB u
CrnocoOeH 0CyIIeCTBIATh N
HOHCK. KDHTHAECKHl Mojeie Uil pemieHus  3a1ad
- XP TEOPETUYECKOTO M MPUKIATHOTO
AHAJIHS H CHHTES AmHamuzupyer 3aa4y, BbIICIsI Xapakrepa
YK(V)-1 HHpOpPMAaINH, IPUM CHATH N.YK(Y)-1.1 6 4 Y KL LIV
CHCTEMHBIH TTOXOL ee 0a30BbIe COCTABISIONINE YKV)-1.1¥ Ymeer pemarb 3aauu
TEOPETUYECKOTO M MPUKIAJHOTO
pelIeHUs TTOCTABJICHHBIX xapaKTepa
3a/1a4
3HaeT 3aKOHBI €CTECTBEHHBIX HayK U
YK(V)-1.131 MaTeMaTHdecKre METOJIBI
Marematuka 4 TEOPETUIECKOTO Xapakrepa
4.1 e — BnajeeT anmapatoM — MaTeMaTMUECKOM
P CTAaTUCTHKH ULt TP OBE/ICHHUS
€CTECTBEHHOHAY YHBIC U
6 Y TEOP ETHYECKOTO HcCIeoBaHus u
ODMICHHDKCHEP HBIC 3HAHWA, OIIK(Y)-1.2B1 MOJIEIMP OBAHUS (uzHIecKux u
METOAEE MATEMATHECCROTO . XUMHYECKHX TPOLIECCOB W SIBJICHHIL, a
aHaIl3a ¥ MOJICIIUP OBaHUs B ITpuMeHseT MaTeMaTHYeCKUi
HHKCHEP HOM JIeATeNIb HOCTH, anmapar Teop UM Bep OSITHOCTEH U TAIOKE, U EUICHHS 1P OhECCHONATL HIX
OIK(Y)-1 © | MOTK(Y)-1.2 3azau

CBSI3aHHOH C Pa3paboTKOM,
TP OEKTUP OBAHHEM,

KOHCTP Y P OBaHHEM,
TEXHOJIOTHSIMU TIp OU3BOJICTBA
1 DKCILTY aTaliH
OMOTEXHUYECKUX CHCTEM

MaTEeMaTUIECKOM CTaTHCTHKHA B
PII-DKeHepHOﬁ JACATCIbHOCTH

OIIK(Y)-1.2Y 1

VYMeer HCHOIb30BaTh BEPOSTHOCTHBIC U
CTAaTUCTHYECKUE METOAbl A1t 00paboTKu
JTaHHBIX

OIIK(Y)-1.231

3HaeT OCHOBHEIC OIIp €ACIICHHUA,, [TIOHATUSA
1 METOAbI TECOP NN BEP OATHOCTU U
MaTeMaTHIEeCKON CTaTHCTUKH




2.

IMoxka3aTe, i 1 MeTOALI OLle HUBAHNS

IlnanupyeMble pe3ybTaThl 00y4e HAS O THCIMILIHHE

Koa unnukatopa

Hawnme HoBaHuUe pasaejia JTUCHUILTHHBI

MeToOabI Ol HHBAHUS

Kona HauMe HoBaHHe 10 CTHIKe HUSI (oe HOYHBIE Me PONPHUATHS)
KOHT POJI HpyeMOH
KOMIIE T ¢ HIMH
(MJ1M ee YyacTH)

PJ1 Brazeer 1.Ciyuaiinbie coOBITHS Konrponbhas padora
OCHOBHBIMH IOHATUSAMU U METOJJAMU TEOPUM BEPOSITHOCTEH U 2.Cnyyalinble BEIMYUHBI U UX CUCTEMBI nas.
MaTeMaTUYeCKOH CTATUCTUKU 3.3aKk0H OOJIBIINX YHCEN, MpeIeIbHbIe

N.YK(Y)-1.1 TEOpeMB.

WLOTIK(Y)-1.2. 4.Be10OpOYHBIIH METO U OTICHUBAHHE
mapaMeTpoB
5.0neMeHThl KOPPEISIIUOHHO -
PEerpecCHOHHOTO aHAJIM3a
6.IIpoBepka CTATHCTUUECKUX THIIOTE3

P2 Vmeer 1.Ciyuaiinble coOBITHS KonrponbHas pabora
HCTIONB30BATh BEPOSITHOCTHBIC U CTATUCTHYECKHE METOIBI UL 2.CnyuaiiHple BEeIMYUHBI U UX CHCTEMBI Wn3.
00paboTKH TAHHBIX, 2 UMEHHO: anreOpy BEpOATHOCTEH CITydaifHbIX 3.3aKk0oH 0OJIBIINX YHUCEIN, TpeeTbHbIC
COOBITHI, 3aKOHBI pacHpeIeleHIs CIyIaifHOH BeIMIUHBI U UX CUCTEM, HYK(Y)-1.1 TEOPEMBI.
3aKOHBI OOJBIINX YHCET U NPeAeIbHbIE TeOPEMBbL, BRIOOPOUHBINA METO U VLOTIK(Y)-1.2. 4.BeI00OPOYHBII METOA U OIICHUBAHUE
OIICHMBAHUE MapaMeTpOB, PETPECCHOHHBIC MOJENH, IPaBIia mapaMeTpoB
MOCTPOCHHMS U MPOBEPKHU CTATUCTUUECKUX THUIIOTE3 5.0neMeHTbl KOPPEISIIUOHHO -

PerpeccHOHHOTO aHaIM3a
6.IIpoBepka CTATHCTUUECKUX THIIOTE3

P13 3uaer 1.Ciyuaiinble coObITHS KonrponbHas pabora

AKCHOMATHYECKOE OIpPEACNICHUE BEPOSITHOCTH, OCHOBHBIE TEOPEMBI 2.CnyuaiiHple BEIMYUHBI H UX CHCTEMBbI nJs.
TEOPHH BEpOSTHOCTEH, (hopMyIBI MOMHOI BeposTHOCTH U baifeca, cxemy 3.3ak0H GOJBIINX YHUCEN, IpeaeIbHbIe
HocHeNoBaTeNbHBIX HcHbITaHuil  beprymm, dopmyny bepnym, TEOPEMBL.

npubmpkeHasle Gopmynsl Myaspa-Jlammaca u Ilyaccona, ¢yHkuo 4.Be100pOYHBIH METOJ U OLICHUBaHHE
pacnpeneneHuss clydyailHOM BeJIMYMHBI W €€ CBOMCTBAa. IUIOTHOCTb rnapaMmeTpoB
pacmperienieHust ¥ €€ CBOWCTBA, YHUCIOBBIE XAPAKTEPUCTUKH CIyYalHbIX | 11.YK(V)-1.1 5.0neMeHTbl KOPPENSIIUOHHO -
BEJIMYUH M UX CBOWCTBA, OCHOBHBIEC 3aKOHBI PacIpeleNeHus CIydalHbIX perpeccCHOHHOTO aHaIMu3a
BEJIMYHMH, 3aKOHBI paclpeiesieHus] ciaydailHbIX BekTopoB, HepaBenctBa | M.OIIK(Y)-1.2. | 6.IlpoBepka CTATUCTHUECKHX THITOTE3

UebOpimieBa, npenenbHble TeopeMbl YeObimeBa, bepuyium, JlsmyHosa,
Myaspa-Jlannaca, BBIOOPOYHBIH METOJA, OJMIMPUYECKHE 3aKOHBI
pacnpesiencHus, dMIHUPUYECKUE MOMEHThI, JOBEPUTEIbHBIN HHTEpPBAl,

WHTCPBALHBIC  OIICHKH,  BBIOOPOYHBIH  mapHbelii K03 QuIueHT
KOppeJLIIMK, TapHas perpeccus, INPOBEpKa TUIIOTE3 O PAaBEHCTBE
JUCIEPCU W  CPelIHHX 3HAYCHHH HOPMaJbHO pacHpeeICHHBIX

COBOKYMHOCTEN, KpuTepuil cornacust [lupcona.




3. Ixkauaa oueHNBaHUA

[Topsinok opraHu3alUM OLICHUBAHUSL PE3YJIbTaTOB OOYUEHHS B YHHUBEPCHTETE PErIaMEHTHPYETCS OTACIbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«CucremMa OlleHUBaHUS Pe3yJbTaTOB 00ydyeHHUs] B TOMCKOM NOJIMTEXHUUYECKOM yHHBepcuTere (Cuctema olleHMBaHUSA)» (B ACHCTBYIOLICH peaaKiuHm).
Hcnonw3yercss OanibHO-PEUTHHIOBAs CHUCTEMa OLICHMBAHHS PE3yAbTaToB oOydeHus. MroroBas olieHKa (TpaJluLMOHHAs M JUTEpHAas) MO BHUJAM
yuebHoit nestenbHocTH (M3ydeHue gucuuiuinH, YHWUPC, HUPC, kypcoBoe MNpOeKTUpPOBaHUE, MPAKTUKH) OMPEACNeTCS CyMMOM OayuioB Mo
pe3yibTaTaM TEKYIIETO KOHTPOJISI M MMPOMEXKYTOUHON arrtectanuu (MudpepeHIHPOBaHHBIA 3a4eT) (MTOroBasl PpEMTUHTOBAs OllCHKA - Makcumym 100

0aJIoB).

Pacnipenenennie OCHOBHBIX U JIOMOJHUTEIBHBIX OalsioOB 3a OLIEHOYHBIE MEPOIMPHUATHS TEKYIIETO KOHTPOJS M IPOMEXKYTOYHOH arTecTaluu
YCTaHABJIMBAETCS KaJ€HJAPHBIM PEUTHHT-TIJIAHOM JUCIUTIINHBI.

PCKOMGHI[yeMaH mKajaa 1A OTACIIBbHBIX OLICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOJHOI'O U TCKYHICTO KOHTPOJIA

% BBITIOJI HE HUSI CooTBeTCTBHE
. Onpeaenenne oueHKA
3aJ1aHus TPaaAUIHOHHOH 0II¢ HKE
90%-+100% «OTmIHO» OmMyHOE NMOHMMAaHUE NMpeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BJIAJICHUE OTIBITOM MPAKTUYECKON JIeSTeIbHOCTH,
HEOOX0IMMBIC Pe3yJbTaThl 00yYCHHS C(HOPMHUPOBAHBI, HX KAYECTBO OIICHEHO KOJMYECTBOM 0aJlioB, OJM3KHM K MaKCHMAJbHOMY
70% - 89% «Xopo1o» JlocTatouHO MOJTHOE MOHMMAHUE TPEeMETa, XOPOIINE 3HAHUS, YMEHUS M OTBIT MPAKTHYECKOH AEATeIbHOCTH, HEOOX0AUMBbIE pe3yIbTaThl
00y4YeHHUs: CPOPMHUPOBAHBI, KAYECTBO HA OJJHOTO U3 HUX HE OIICHEHO MUHUMAJIbHBIM KOJIMYECTBOM OasioB
55% - 69% «Y IOBILY [puemireMoe MOHNMaHUE peMETa, yIOBICTBOPUTEIBHEIC 3HAHUS, YMEHHS U OIBIT IIPAKTHUECKOH NeITeTbHOCTH, HEOOXOAMMBIE Pe3yIIbTaThl
00y4YeHHUs: COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAJILHBIM KOJIMYECTBOM OajlioB
0% - 54% «Heynosm» Pe3ynbTaThl 00y4Y€HUsI HE COOTBETCTBYIOT MHHHUMAIIBHO JIOCTATOYHBIM TPEOOBAHUIM
[Tkama JJIA OOCHOYHBIX MCpOHpI/I}ITI/Iﬁ JK3aMCHa
%o BBITIOJI HE HUSI DK3amMeH, CooTBeTCTBHE
. - Onpene.nelme OIle HKN
3aJaHUH YK3aMe Ha 0aJ1a TPaaAUIHOHHOH O1IC HKE

90%--100% 18 +20 «OTmmaHO» OmmMyHOE MOHUMAaHUE NpeAMEeTa, BCeCTOPOHHKE 3HAHUS, OTIIMYHBIE YMEHHUS U BIIAJICHUE OTBITOM MPAKTHYECKOH AeATeIbHOCTH,
HEOOXOAMMBIC pe3yNbTaThl 00ydeHHUs chOPMUPOBAHBI, UX KAYECTBO OIICHEHO KOJMYCCTBOM OaJUIOB, OJIM3KHM K MaKCHMaJbHOMY

70% - 89% 14 =17 «Xopo1o» JloCTaTOYHO MOJIHOE TIOHMMAaHHUE NPEeMETa, XOPOIINe 3HAHUS, YMEHHUS M OTBIT MPAKTHYECKOM NesITeIbHOCTH, HEO0OX0AUMBbIC
pe3ynbTathl 00y4eHHs: cHOPMUPOBAHBI, KAUSCTBO HU OJHOTO M3 HUX HE OLICHCHO MHUHUMAJBHBIM KOJUYECTBOM OalioB

55% - 69% 11 =13 «Y I0BIL» [IpuemieMoe NOHUMAHKE MTPEMETA, YIOBICTBOPUTEIILHBIC 3HAHUS, YMCHHS U OTBIT IPAKTUYECKOU JEATeIILbHOCTH, HEOOX0UMBbIe
pe3ysbTaThl 00y4eHUs cHhOPMUPOBAHBI, KAYUECTBO HEKOTOPBIX M3 HUX OIICHCHO MUHUM aJIEHBIM KOJIMYECTBOM 0auioB

0% - 54% 0+ 10 «Heynosmy» Pe3ynbTaThl 00y4YeHUsI HE COOTBETCTBYIOT MHHUMAIBHO JIOCTATOYHBIM TPEOOBAHUSIM




4. TlepedyeHb TUNOBBIX 3aJaHU

O ueHOYHBIE MePOonpHSTHSI

IlpuMe pbl THNOBBIX KOHTPOJIb HBIX 3212 HUI

1.

KonTponbHas padora

A

KoHTponbHasa pabora 1

W3 50 xompeHcatopoB 3a BpeMs T W3 CTPOS BBIXOJAT 5 KOHICHCATOPOB. [IJIsI KOHTPOJ BEIOMPAIOT § KOHACHCATOPOB.
Haiitn BeposATHOCTH TOTO, YTO cpeau HUX 3a Bpems T U3 CTpos BBIMAET pOBHO I KOHIEHCATOP, UCIOJB3YS (HOpPMYIy
Ilyaccona u nokanpHyIo Teopemy Jlamaca.

IMpubop cocTouT U3 IBYX y310B @ W b, COCOUHEHHBIX IOCIEAOBATEIFHO B CMBICIE HAJICXKHOCTH, W CTabmim3atopa
HanpspkeHUs S, pabotaromero B ABYX pexumax. [Ipu pabote ctabuimmsaTopa B MEPBOM peXHUMeE C BEpOSATHOCTHIO (.7

HaJexXKHOCTh y310B P(a) = 0.9, P(b) = 0.95. Tlpu pabote cTabmimm3aTopa BO BTOPOM PEXHUME HAJCKHOCTh y3ioB P(a) =
0.8, P(b) = 0.9. Haiitn Hane>xHOCTh IPHOOPA, ECIHU Y376l HE3aBUCUMBI.

Axsn x, x e (0,7)
0, xe(0,7)
TpeOyetcss HaliTh A, moctpouts rpaduk f(x), Haith GyHKUMIO pacnpenencuus F(x) ¥ moctpouTs ee rpaduk, HAHNTH

BEPOATHOCTh MOMajaHus BeMYuHbl X Ha ydacTok oT 0 1o 7 . Beraucmte M[X].
2

3ajaHa IOTHOCTh pacnpeaeiaeHus fix) ciyuaiinoi Bemmuunbl X: f(x) =

Hoxazate ¢opmyiy Ilyaccona.
[InoTtHOCTH pacmpezeneHus] HENPEPHIBHOU cilyuaiHo# BemuuHbl. CBOHCTBA (C IOK-BOM).

KoHTponbHas pabora 2

I) JaH psin pacnipeneneHus:

D=

3.
4.

X; 0. T. 2. 3.
" 70 13 15 12

Iloctpouts rucrorpamMmy, MOJUIOH;

Haiiti ToueuHble OLIEHKM MATEMaTHUECKOTO OKMJIaHUs, TUCIIEPCUH, CPEJIHEKBAJPATUYHOIO OTKJIOHEHHS, aCUMMETPUU U
JKCLECCa;

Ipu yposHe 3HaumMocTtH o = 0.05 npoBepuTs THIIOTE3y O pacHpeeleHNH JAHHONH BEIOOPKH IT0 HOPMAJIbHOMY 3aKOHY;
Haiiti nHTEpBajbHBIC OLEHKH MAaTeMAaTHUECKOTO OKHJAHHs, UCIIEPCUH C HAJeKHOCThIO B = 0.9.

II) Tlo 1ByM He3aBHCHMBIM BBIOOpKaM 00beMOB Nnx = 11 1 ny = 10 HOpMabHBIX pacnpe/eaeHuil HailIeHbI X =30.u y =




O e HOYHbI € MeEPpONPUATUsl

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

2
28.u S, =08 u Si = 0.6 . Ilpu yposre 3Haunmoctu o = 0.05 mnposeputs HyneByro runotesy Hy: my = my npu

KoHKypupytouiei Hy: mx # my.

VI3,

TIpnMep BapyaHTa UHAUBUIYAJILHEIX 3a0aHnil 1.

1. U3 100 w3penuii, cpeanm KOTOPBIX UMeeTcsl 4 HeCTaHAAPTHBIX, BRIOpaHbI CIy4aliHbIM 00pa3oM 6 M3AEIUN Ui MPOBEPKH UX
kayectBa. OnpenenuTs BEPOSITHOCTh TOTO, YTO CPEIU BBHIOPAHHBIX 6 M3/ENNI OKaXKyTCs poBHO I HeCTaHIApTHOE H3JeTHe,
UCHOJIB3Ysl KINACCHUECKOe OIpeesieHHe BepOoATHOCTH, popmyiy bepuymm, popmyny IlyaccoHa u JOKaIbHYIO TeOpeMy
Jlannaca

2. Cuctema S COCTOMT U3 TPEX HE3aBUCUMBIX MOACUCTEM S, , Sp 1 S, HencnpaBHOCTh X0Ts OBl OTHON MOJCUCTEMBI BEIET K
HEUCTPAaBHOCTU Bcel cucTeMBI (ITOACUCTEMBI COEAMHEHbI NociienoBatesibHo). [loncucrema S, coctosr U3 IByx
HE3aBUCUMBIX Iy OJMPYIONUX 0J0KOB by (k = 1,2) (cXeMa mapauiebHOTO IMOACOCIMHEHHUS OJIOKOB B MOACUCTEMAX).

b,

b,

Haiiti Hafe)KHOCTH CUCTEMBI — BEPOSATHOCTh TOTO, YTO CHCTeMa OyJeT UCIpPaBHA B TCUCHUH HEKOTOPOTO BPEMEHH, ECIIH
M3BECTHBI HaaexHOCTH 6j0K0B P(a) = 0.95, P(by) = 0.9, P(c) = 0.99.

3. [ana cucrema u3 AByX OJIOKOB @ M b, COCIMHEHHBIX NApaUIeNIbHO B CMbICHE HajgexxHOCTH. Kaxkiplii M3 mByXx OJ0KOB
MOJXET paboTaTh HE3aBUCHMO OT APYIOro B TpeX pasHbIX pekuMax. BepostHocTs HacTymeHust mepsoro pexxkuma 0.1,
BTOoporo 0.3 . HanexHocTs paboTel mepBoro 6ioka B I — M, 2 — M, 3 — M pekuMax paBHa cootBeTcTBeHHO 0.9; 0.8; 085 .
Hanexsocts pabotsl BToporo Oioka B I — M, 2 — M, 3 — M pexuMax paBHa cooTBeTcTBeHHO 0.9; 0.95; 0.8 . Haiitn
HAJIe)KHOCTh CHUCTEMBI, €CIIM OJOKH HE3aBUCHMBI.

4. llepenaetcst 5 coobmeHmii o kanany cBsizu. Kaxxpoe cooOuienne ¢ BeposTHOCTHIO p = (0.3 HE3aBUCUMO OT JAPYTUX
uckaxaetcs. CiydaifHas BemMuuHA X — YHCIIO HE UCKaXEHHBIX cooOmeHui. [TocTpouTs ee 3aKoHBI paclpenesieHus], UxX
rpa MKy, HAlTH €e YNCIIOBbIC XapaKTepUCTHKHA. HalTi BepOSATHOCTH TOTO, YTO OyAET HCKAKEHO HE MEHEE ABYX
COOOIIeHHH.

S. 3ajaHa MWIOTHOCTb pacrpeneneHus f(x) ciydaiiHoii Benuuunsl X:

Asin’x, xe(0,7)
o, xe(O,ﬂ)’

Tpebyertcs Haliti k03¢ dunueHT A, TOCTPOUTh rpad UK INIOTHOCTH pacupenencHus f(x), Halith QyHKIMIO pacpeneaeHus

Jfix) =




O e HOYHbI € MeEPpONPUATUsl

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

F(x) u noctpouth ee rpaduk, HAUTH BEPOSATHOCTh MOMAMAHUSA BeIMIUHBI X Ha y4acTok oT 0 1o 7 Haiitu 4ucioBbie

LN

XapaKTepUCTHKHN CIIyd4ailHOHM BenMuuHbI X.

IIpuMep BapHaHTa MHAWBUAYAILHBIX 3aJaHUN 2.

1. Tlo BeiOOpKke 0OBeMa r = 100 oCTpOCH P paclpeicICHUs

X; 2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
p | 0.06 0.11 0.19 0.22 016 | 0.12 | 0.08 | 0.06

TIlocmpoume 2ucmoepammy, NOAUSOH U IMAUPUYECKYIO @DYHKYUulo pacnpedenenusa. Haimu moueunvie oyenku
MAMEMAMUYECKO20 0HCUOAHUSL, OUCNePCUU, CPEOHEeKEAOPAMUYHO20 OMKILOHEHUS, ACUMMEMPUU U IKCYeccd.

2. Hatimu 0osepumenvhblii UHMEPBAl HEU3BECMHO20 MAMEMAMUUECKO20 ONCUOAHUSL HOPMALLHOU CIYYAUHOU BeAUYUHbl X,
3HasA dogepumenvHyto eepoamuocms B =0.99 , 06vem svi60pru n = 20, svib6opounyro cpeonorw x =200, ecru 1) o =10,

2)s =10..

3. Tlo pe3ysbTaTaM JKCIIEPHMEHTA OJTyYeHA TaOJMIA HAOIFOICHUH CHCTEMBI Clly4aifHbIX Belm4uH (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

Oyenums darunyro mampuyy pacnpedenenus (X, Y) Ha peepeccuro 6udosf(x) = B+ fox u fix) = f1 + Pox +ﬂ3x2.

4. Tlo mByM OojipLIMM HE3aBHCHUMBIM BBIOOpKaM 00BeMOB nx =42 U Ny = 58 HOpMaNbHBIX pachpeesieHuil HanAeHbI
BBIOOPOYHbIE 3HAUCHUSAME MaTeMaTHYECKUX Oxuzanuid X =120 u y = 130. lucnepcun ussectasl D, = 24 u Dy= 20.

ITpu yposHe 3HaunmocTd o = 0.05 npoBeputs HyneBylo runotesy Hy: mx = my npu xoukypupyomei 1) Hy: my # my,




O e HOYHbI € MeEPpONPUATUsl

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

2)H;: mx < my.

5. Tlo
X

kputeputo [Tupcona mpu yposae 3HaunMoctd o = (.01 pOBEpUTh TUIIOTE3y O PacIpeieIeHUH CIyJaiHOH BeIUIHHE
[0 HOPMaJbHOMY 3aKOHY, €CIM 33/JaH0 My NONaJaHui  BBIOOPOUYHBIX 3HAYEHUH ciay4ailHOW BenMuuHBI X B

noauHTepBan 2 = (ay, by ):

O 10 =15 15 +20 20 +25 25 +30 30 =35
ny 15 20 35 18 12

DK3aMeH

W

O XNk

11.
12.

13.
14.
15.

16.
17.

Tlepeduens BOOpOCOB, OTBETEHI HA KOTOPHBIE NAIOT BO3MOKHOCTE CTYIEHTY IPOJAEMOHCTPUPOBATH, a

openogaBaTc/it0 OLCHUTL CTCIICHL YCBOCHUA TCOPCTUYUYCCKUX M d)aKTI/I‘-IeCKI/IX 3HaHMM Ha YPOBHE
3HAKOMCTBA

Uro B Teopuu BepoOSTHOCTEH NMOHUMAKT moj coObiTHeM? Kakoe coObiTHe Ha3bBalOT AocToBepHbIM? Kakoe —
HEBO3M OKHBIM ?

Kakue omeparnuu onpeneneHsl Haa coObITHAME ? KakoBbI CBOWCTBA 3TUX OTIEpaIfii?

ChopMymmpyiiTe CTATHCTHYECKOE, KIACCHYCCKOE, TEOMETPHUYECKOE OMPEICICHUs BEPOSTHOCTH. B Kakux ciyyasx
UCHOJb3YIOTCSL 3TU OIpeaesieHUs ?

ChopMymmpyiiTe OCHOBHBIC aKCHOMBI TCOPUH BEPOSITHOCTEH.

VKakuTe OCHOBHBIE CBOMCTBA BEPOSTHOCTH.

Yro Takoe ycioBHas BeposTHOCTh? Kak onpenensieTcss 3aBUCUMOCT M HE3aBUCUMOCTh COOBITHI ?

YeMy paBHBI BEPOSATHOCTH CYMMBI U IIPOM3BEICHHS COOBITHH ?

B kakux ciydasx i1 pacuera BEpOsTHOCTEH mpuMeHseTcss popMyJsl HOJHOM BeposiTHOCTH U baiieca ?

Uro Ttakoe cxema ucnbiTanuid bepuym?

B kakux ciaydasx g pacyeTa BEpOSTHOCTeH mpuMeHstotces ¢hopmynbl bepuymum. Myaspa-Jlamnaca, I[Tyaccona?
UYro Takoe ciyuaiiHas BeauuuHa? YTo Ha3bIBaIOT 3aKOHOM pacIpeesieHus CilydaiiHON BeMYUHbI ?

Kakas ciyualinas BeqMuuMHA Ha3bIBAa€TCs AUCKPETHOM cilyyaiiHOH BemmuuHOW? Uro Takoe psl pacupenesieHus
JMCKPETHOH CIy4alHOW BEJMYUHBI 7

Haiite ompeneneHne (QYHKIMH paclpeleleHus CiydaiiHON BelMYuHBI. KakoBBI OCHOBHBEIE CBOMCTBAa (YyHKIHUH
pacnpeneneHus ciy4aifHOM BEMYUHBI?

Kakas ciydaiiHas BeJMUMHA Ha3blBA€TCSl HENPEPBIBHON ciywyaliHOM BemuuuHOW? YTo Takoe INIOTHOCTH
pacnpeeneHrs HeNpepbIBHON CIly4alfHON BETMYMHBI ?

KakoBEI OCHOBHBIE CBOHCTBA INIOTHOCTH M (DYHKIMH paclpesefieHUs] HePephIBHOH CIlydaifHOI BEITMINHEI.

Kakue dnciioBie XapakTepUCTUKH CIy4aHOW BeMYUHBI Bbl 3HaeTe? UTOo XapakTepu3ylOT 3TH XapaKTePHUCTUKH ?
Kak omnpenpensercss MaTeMaTHuecKOe OXHAAHWE CIy4alHON BENMYMHBI, KaKOBBI CBOMCTBa MAaTeMaTUYECKOTO
OXKUJaHUA?
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18.
19.
20.
21.
22.

23.
24.

25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

41.

Kak onpenensercss aucnepcus cityyaidHo# Benmmunnbl ? KakoBel cBoiicTBa mucnepcuun?

Kaxk ompenensroTcs U 4TO XapakTepu3yroT K03 GHUIUEHT acCHMMETPUU U dKCILecC pacipeeneHus ?

Kak onpenenstorcss KBAHTWIM U KPUTHYECKUE TOUKH pacrpeseiacHus ?

Kakoe pacnpenenenue HaspiBaeTcs OHMHOMHANBHBIM?  YKaXKUTE OCHOBHBIE UHCJIOBBIE XapaKTEPHUCTHKU
OMHOMUAIIBHOTO paclpeieNeHus..

Kakoe pacnpeneneHue HasbiBaeTca pacmpeneneHueM Ilyaccona? KakoBbl OCHOBHBIE YHCIOBBIE XapaKTePHUCTHKU
pacnpeznenenus Ilyaccona?

Yro Takoe mpocTediunii moTok coorTuit? Kakomy pacnpeseneHuto noauuHse TCsl NpOoCTeHIINN MTOTOK COOBITHIA?
Kakoe pacmpezneneHue Ha3bIBalOT PaBHOMEPHBIM pacnpezeneHueM? YeMy paHbl IUIOTHOCTE M (yHKIHSA
pacnpezeneHus, OCHOBHBIE UNCIIOBbIE XAPAKTEPUCTUKA PABHOMEPHOTO paclpeaeneHus ?

Kakoe pacnpenencHue Ha3plBalOT HOPMAaNbHBIM pacnpefencHueM. KakoBa IIOTHOCTh M OCHOBHBIE UYHCIIOBBIE
XapaKTepPUCTUKH HOPMaJbHOTO 3aKOHa?

Yro Takoe craHmapTHas HOpMalbHas BenuunHa? KakoBa CBsI3b MeXIy (YHKUMSAMH paclpeleleHus POU3BOIIBHOIM
HOpPMAaJIbHOW BENIMYMHBI ¥ CTAaHJAPTHOM HOpMaibHOW Benmumubl? Kak cBA3aHa ¢yHKOUS pacupeseieHus
CTaHIAPTHOH BeMMuuHBI ¢ GyHKIUeH Jlammaca?

Kak omnpenensercs BepOSATHOCT OTKIOHEHHS HOPMAaJbHOH cilyyallHOM BEIMUYMHBI OT MAaTEMaTHYECKOIO OXKHIAHHSA
Ha 33JaHHYI0 BeNMYUHY? B ueM cOCTOUT MpaBHIO «TpeX CUIM» ?

Urto Ha3BIBAIOT CHCTEMOH CIyJaWHBIX BEIWYMH (cioy4aiiHeIM BekTopoM)? Kak ompenemsercs ¢yHKIus
pacnpeneneHus CHCTEMBI CIyYaifHbIX BEJIMYHH, KAKOBBI €€ CBOMCTBA (W1 IBYXMEPHOTO CIy4aiHOTO BeKTOpa)?
Kakme ciy4aifHbIe BEKTOPHI OTHOCAT K BEKTOpaM mUCKpeTHoro tuma? Yro Takoe Ta0iMIa COBMECTHOTO
pacrpezeneHusl CUCTEMBbI, UIMEIOLIEeH JUCKpETHOE paclpeeneHue?

Kakue ciydaliHble BEKTOpHI OTHOCSAT K BEKTOpaM HENpepbhlBHOrO Tuma? YTo Takoe IUIOTHOCTH COBMECTHOIO
pacnpezeneHusl CUCTEMbl, UMEIOIEH HelmpepblBHOE pacnpenesenue? KakoBbl OCHOBHBIE CBOMCTBA IUIOTHOCTH
COBMECTHOI'O pacnpezeneHus ?

Kak onpenensiercss HE3aBUCUMOCTb ClIyyaiHbIX BeJMuuH? UTO Takoe yCIOBHBINM 3aKOH paclpeecHus ?

UeMy paBHBI MaTEMATUUECKOE OKUAAHUE U AUCIEPCUS CYMMBbI U IPOU3BEACHUS CIyYailHbIX BEIUYMH ?

Uro xapakTepu3yroT KOBapHanusd M Ko3(QHUIHEHT KOPPEILINH CIyYaifHBIX BEIMYHMH ? YKaXXUTe OCHOBHBIE CBOICTBA
K03 (¢ QHUITHEHTA KOPPEIIHIH.

Kak oLeHUT, BEpPOSATHOCT, OTKIOHEHHUS CIy4allHOM BEIMUYMHBI OT MAaTEMAaTHYECKOIO OKUAAHHMS C IIOMOILBIO
HepaBeHcTBa UeObImieBa?

Chopmymmpyiite 3akoH Oosbiux yucen YeOwimesa, Teopemy bepHyum.

ChopmymupyiiTe HeHTpanbHy0 npeaensHyto Teopemy (LIIIT).

Uro B MaTeMaTHYeCKOH CTATHCTHKE MOHHMAIOT MOJA TeHEPaJbHOM COBOKYMHOCTRIO? BBIOOpKOI W3 reHepanmbHOU
COBOKYITHOCTH?

Kak ctpomtes cramuctiueckuil psa? B xakux ciiydasx IpUMeEHSeTCsl CTpyNIUPOBaHHbIN cratucTnaeckuil pan? Kax
ompezesieTcs JIMHA WHTEpBaja TPYNITHPOBAHUSA?

Urto oLeHUBAeT CTATUCTHYECKUH PsIl OTHOCUTENBHBIX dacToT? [IoTHOCTEH YacToT?

Uro uCHomp3yl0T B KauecTBe TIpaduuecKkoil MITMOCTpanuu CTATUCTHYECKHX psAaoB? OIEHKONH KaKHX KPHUBBIX
SIBIAIOTCS MOJIMIOH YacTOT U rHCTorpaMma’?

Kakue BeNMUYMHBI HCIOJB3YIOT B KaueCcTBE YHCIOBBIX XapaKTepHUCTHK BbIOOpku? KakoBbl OCHOBHBIE CBOIICTBa ITHX
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XapaKTepUCTUK?

42. Kak ompenensieTcsi aMnupuyueckas G yHKIUS pacupeiesieHns? YKaKuTe OCHOBHBIE CBOWCTBA 3TOU (yHKIHH.

43. Yro Ttakoe oreHka mnapametpa? Kakas olieHka Ha3biBaeTcs HecMenleHHo#W? Kakas — coctostenbHO#? Kakas
3¢} dextuBHOI?

44. Yro Takoe JOBEPUTCIILHBI MHTEPBAJI M BEPOSTHOCTH? KakoBBI OCHOBHBIC MPUHIUIIBI HOCTpOeHus JJN?

45. Kak cTpoutcss JOBEpPUTENBbHBIH MHTEpBal I MaTeMaTHYECKOTO OXHJIAHUS HOpPMaJbHOW TeHepalbHOI
COBOKYTIHOCTH TIPU U3BECTHOM M HEU3BECTHOM O ?

46. Kak cTpouTcsi JOBEPHUTEIHHBIA UHTEPBAI Uil JUCIIEPCHUH HOPMAJIbHON T'eHEepalbHOW COBOKYIMHOCTH IPU M3BECTHOM
Y HeU3BeCTHOM d ?

47. Yro Takoe cTaTHUCTHUECKas TMIIOTe3a M CTATUCTUUECKHA KpUTepuii?

48. Kaxme ommOKy Ha3bIBAIOT OIMIMOKAMU MEPBOTO M BTOPOTO poja IpHU MPHMEHEHHH CTATHUCTUYECKuX Kputepuen? Kak
oTpezesieTcss MOITHOCTb U COCTOSITENIbHOCTh KpUTepHUs?

. 2
49. Onwmmmre xputepuit cornacus )~ IlMpcoHa mms NpOBEPKH TMIOTE3BI O 3aKOHE PACHPEIEIICHUS.

50. Onummurte KpUTepUU I MPOBEPKH TMIOTE3 O 3HAYEHUH MATEMAaTHIECKOTO OKHUIaHUSI HOPMAIbHOW COBOKYITHOCTH.
51. Onumwurte KpUTEpUU Il MPOBEPKH TMIOTE3 O 3HAUCHUHU UCIIEPCUN HOPMAJILHOU COBOKYTHOCTH.

52. Kakue HCHOJB3YIOT KPUTCPHHU IS IPOBEPKU MMIOTE3bI O PABCHCTBE AUCIEPCHIA BYX HOPMAaJbHBIX BEUYKH ?

53. Kakue HCHojb3ylOT KpUTEPHUU I MPOBEPKH TMIIOTE3bl O PABEHCTBE JBYX CPEAHMX HOPMAaJbHBIX BEIMYUH ?

S. MeTtoauueckue ykazaHus 1o npoueaype oneHHBaHUSA

O e HOYHbIE Me PONPUSTHSI

l'lpollellypa IPOBE /A€ HUA OIIC HOUHOI'O MEPOIIPUATHUA U HE00XO0IMMbIe MeTOHYe CKHe YKa3aHus

1.

KontponbsHas padora

B cemecTpe cTyAeHTHI BBITIONHSAIOT 2 KOHTPOJBHBIX PAa0OTHI, COAEP)KaHME KOTOPHIX OXBATHIBACT BCE pa3Jieiibl
nucivmebl.  Kaxnmomy CTyaeHTy Bblgaercst cBod BapuaHT. KOHTpombHbIE paOOThl MPOBOASITCA B Yachl
NPaKTUYECKUX 3aHATHH. 3a Ka)KAYH KOHTPOJbHYIO paboTy MaKCHMallbHbIN Oajl ompejelsieTcsl B COOTBETCTBUE C
PEUTHHT-IUTAHOM JTUCITMIUTHHBGI.

KpuTepun oneHku 3a1aHus:

o bautsl 32 KOHTPOIBHYIO paboTy MOMYYAIOTCS YMHOKEHHEM MaKCHMAaJbHOrO Oauia, IpeayCMOTPEHHOTO 3a
HEE B COOTBETCTBUE C PEUTHHT- TUIAHOM, Ha JOJIO BEPHO BBITIOJIHEHHBIX 3a/1aHHIL

B cemectpe crynenrsi BeimonssioT 2 /13 o BceM pa3genam nporpaMMBbl JUCIMIUTMHBL. Y Ka)KAOrO CTyAEHTa B
rpymme cBoii Bapuant W13, Homep BapuaHTa COOTBETCTBYET HOPSIKOBOMY HOMEPY CTYACHTA B CIIMCOYHOM COCTaBe
TPYIIIHL.

N]I3 BBIgatoTCs KOXKIOMY CTYICHTY TIEPCOHAIBHO.

Penrenre kaxmoro 3a1anvisi JOKHO OBITH NMOJPOOHBIM, C BKIIIOYEHHEM MPOMEKYTOUHBIX PacuETOB, paCCyKICHHH,
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NOSICHEHHI, C yKa3aHHEeM HCTIONB30BAHHBIX METOMO0B U (hopMyst. 3aJaHUE BBICBUIAETCS OTACTBHBIM (paiiyiom,
ykazpiBaeTcss PO, rpymnna.

Kputepuu oneHnBanust
Odopmnenre 3ananust 25% OaoB
Conepxanve 75% OamoB

W13 cuuraeTcs 3a4TeHHbIM, ecJi HaOpaHo 6oree 55% oT MakcuMalibHOro Oasuia 3a 3aJjaHue

DK3aMeH.

DK3aMeH OCYIIECTBIISAETCS B COOTBETCTBUU € [l0s10kEHNEM O TPOBEACHNH TEKYIIETO KOHTPOJIS U
npomexyrounon arrecranuu TIIY Ha sk3aMmeHe cTyaeHTY BbIAAOTCs OWIETHI, BKIIOYAIOIIME TEOPETHIECKUE
BOMPOCHI U NMpaKTHIeCKHe 3ananus. [IpenonaBaTes, mpoBepuB padoTy, B X0/ YCTHOIH OeceIbl CO CTYJ€HTOM MOXKET
3a1aBaThb BOIPOCEHI I[I0 CaAMOMY 6I/IJ'ICTy, a TAKXKC JOINOJHUTCIIbHBIC BOIPOCHI IO TECOPUN U MPAKTHUKE. B urore CTYACHT
HaOMpaeT UTOroBbIi OaJll 3a SK3aMeH, MakcuMaibHO 20 6amoB. OLeHKa 3a AUCIMITIMHY (OpMUPYETCs KaK HTOroBas
3a paboTy B CEMECTpE M 3K3aMEH B COOTBETCTBUE C NPUHATOM IIIKAJIOH OLCHUBAHIS.

CryneHTsl, He CAABLIME 3K3aMEH B CECCHOHHBIM MEPHOA, MOTYT NIEpeCcaTh €T0 B IEPHUOBI JIMKBUIALH
3aJ]0JKEHHOCTEH B COOTBETCTBYE C AEHCTBYIOIIEH MPOLIE TYPOil.

B cootBerctBuM ¢ npukazamu oT 25.07.2018 1. Ne58/0o1 OO yTBep>KACHUU U BBEJICHUU B JCHCTBUE
«CucTemMbl OLICHUBaHUSI pE3yJbTaTOB 00y4eHUs B TOMCKOM MOJUTEXHUYECKOM yHUBepcuTeTe» u Ne59/ox
OO0 yTBep»IeHUH U BBEJCHHUU B IeiCTBUE HOBOU penakiuu «llonoxeHus: o mpoBeACHUHU TEKYILETO
KOHTPOJISI 1 TPOMEXKYTOUHOM arrectanuu B TITY» 3Kx3aMeH 1o ¢u3uKke mpOBOIUTCS B YCTHOU hopme.
CTyneHTy BBIIAETCS SK3aMEHAIMOHHBIN OUJIET, COJIEPIKANMM TEOPETHIECKUE BOITPOCHI, KAUECTBEHHBIC U
KOJIMYECTBEHHBIE 3aauu. Kaxplii Bompoc OuiieTa olleHrBaThes 6amiom (Bcero mo orery 20 0anos).
DK3aMeH MPOXOJUT B YCTHOU (opMme.

CornacHo mikaibl OlLIEHUBAHUS Pe3yabTaTOB

18-20 6aytoB (OTJIMYHO) - BcecTOpOHHME 3HAHUS, OTIMYHbIE YMEHUS H BJIA/ICHHE OTBITOM MPAKTUYECKOH NESTeTbHOCTH,
HEOOXOAMMBIE PEe3yNbTaThl 00ydeHUs C(hOPMHUPOBAHEI;

14-17 GannoB (XopomIo) - JOCTATOYHO TOJHOE MOHUMAHHUE MPEeIMETa, XOPOIIue 3HAHUS, YMEHHSI M OTIBIT MPAKTHY €CKO I
JIeATEIFHOCTH, HEOOXOAMMBIE Pe3yNbTaThl 00ydeHNs C(hOpPMUPOBAHEL;

11-13 6ammoB (yIIOBJ'IeTBOpI/ITeﬂbHO) - IIpueMICMOC IIOHNMaHUe MPEAMETa, YIOBICTBOPUTCIILHBIC 3HAHUSA, YMCHHS U
OTIBIT NPAKTHYECKON IESITeIbHOCTH, HEOOX0MMBbIE PE3yNIbTaThl 00y4eHHs COPMHUPOBAHBL;
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Hpouenypa NnpoBe 1€ HUSA OLI€ HOYHOTO MEPONPUATHUA U He00X0AMMble MeTOaH4e CKue YKa3aHusi

0-10 6amnoB (Hey,Z[OBJIeTBOpI/ITeJIBHO) - pe3yJbTaTel 00y4eHUS HE COOTBETCTBYIOT MHUHHIM aJbHO JI0CTATOYHBIM
TpeOOBaHUSIM.

Pe3ynbrarhl mpomMexyTouHO# arrecTani 0GOpMIISIFOTCSI BEAOMOCTBIO U BHOCSITCS B 3aUETHYIO KHUKKY
00y4aroIIerocs.




