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1. Poab qucuuninHbl «Matematuka 4.1» B popMHUPOBAHUH KOMIIETEeHIHI BHINTYCKHUKA

OnemeHt Cemect CocrapJasiioniue pe3yjibTaTOB 0CBOCHHUSA (IeCKPUNITOPbI KOMIIETEHIIUM)
o0pa3oBaTenbH p Kon
Ol IpOrpaMMBbI HaumeHoBaHue
(aMCIUIUTHHA, L L KOMIIETEHIIMHU Kon HanmenoBanne
MPaKTHKA,
T'A)
Brnajeer onbITOM NPUMEHEHNUS 3aKOHOB €CTECTBEHHBIX HAYK H
VK(Y)-1.B1 MaTeMaTHIEeCKUX METOZOB M MOJEJICH IS peIIeHIs 3a1a4
TEOPETHYECKOTO U MPUKJIAHOTO XapaKTepa
Crnocoben OCYHICCTBIATE BuiazeeT penpoayKTHBHBIME METOJAMH MT03HABATEIBHOM JEATENLHOCTH
ITONCK, KPUTHICCKHNHU aHAIN3 1 VK(V)-1.B2 Y MBICJIUTENBHBIMH ONIEPALIMAME IS PEILEHUS 33124
VK (Y)-1 CHHTE3 HH(popMarmH, . €CTECTBEHHOHAYYHBIX JIMCIUILIHH
MaTeMaTHKa 4 MPUMEHSTh CUCTEMHBIN MTOIX0T
4.1 JUTSL PELICHUS TOCTABICHHBIX
3a1a4
YK(V)-1.V1 VYMeer pemath 3a1a4l TEOPETUIECKOTO U MPUKIIAJHOTO XapaKTepa
Brnajeer anmaparoM MaTeMaTHYECKOM CTATHCTHKH JJIsl IPOBEICHUS
OIIK(Y)-1.B4 TEOPETHHECKOrO HCCIIEI0BAHNS 1 MOJCIMPOBAHHS (usnueckux u
XMUMHUYECKHX MPOIIECCOB U SIBIICHUH, & TAKXKE, IS PEIICHUS
CrocoGeH 1 TOTOB podeCCHOHANBHBIX 33/1a4.
HCIIOJIE30BaTh OCHOBHBIE
OIIK (Y)-1 3aKOHBI €CTECTBEHHOHAYYHBIX
JUICIUIUIAH B
HpO(I)eCCPIOHaJ'ILHOﬁ OHK(Y)-l V4 YMeeT UcIojib30BaTh BEPOATHOCTHBIC U CTATUCTUUCCKUE MCTO/IbI JJIs
IEeSATEIIbHOCTHU 06p360TKI/I JaHHBIX
OTIK(Y)-1.34 3HaeT OCHOBHBIC ONPEICIICHHS, TOHATHS U METOIbI TCOPHH

BEPOATHOCTHU U MaTeMaTHYECKON CTaTUCTHKH




2. IMoka3zaTenu u METO/JAbI OLICHUBAHUA

Il1anupyemMble pe3yIbTaThl 00yYEHHS 10 TUCHHILINHE

Kon xoHTpoIMpYyemoii

HaunmeHoBanue pa3aeaa

MeToabl OLIEHHBAHUS

Kon HaunmenoBanue KOMIIETEHIIHH (UM ee JHCHHILIMHBI (o11eHOYHBbIe MepONIPHSTHSI)
YaCTH)
PJI1 Brnaneer oCHOBHBIMU OHATHAMHA M METOJAMH TEOPUHU YK(Y)-1 Criy4aifHbIe COOBITHS. KourposnbHas pabora
BEPOATHOCTEH M MATEMATUIECKOH CTATHCTHKH OIIK (Y)-1 Cry4aliHble BEIHYUHBI K X An3.
CHCTEMBI. 3aKOH OOJIBIINX
qucen, IpeAeIbHbIe TEOPEMBI.
Br10opounslit MeTox 1
OILICHUBaHME MapaMeTPOB.
DneMeHTBl KOPPESILIMOHHO -
PerpecCuOHHOTO aHaIu3a.
ITpoBepka cTaTHCTHUECKUX
THIIOTE3
PlI2 YMeeT ucnonb30BaTh BEPOSITHOCTHBIE M CTATUCTUUECKUE METO/IbI YK(VY)-1 Crny4aifHbIe COOBITHS. KonTtponbHas pabora
I 00pabOTKHU NaHHBIX, 8 IMEHHO: aIreOpy BEpOSTHOCTEH OIIK (¥Y)-1 Crny4aliHbpIe BEJIMIUHBI U HX 3.
CITyq9aliHBIX COOBITHI, 3aKOHBI PaCcHpeACTICHUS CITyJaitHOH CHCTEMBI. 3aKOH OOIBIINX
BEJIMYMHBI M MX CUCTEM, 3aKOHBI OOJIBIINX YUCEN U NPEACTIbHBIC YHCeJI, TPEAETbHBIC TEOPEMBI.
TEOpEMBI, BHIOOPOYHBIH METO/ M OLICHUBAHHE ITapaMeTPOB, Br100opounslit MeTox 1
perpeccuoHHBIE MOJIEH, IPAaBUIa IOCTPOCHUS U IPOBEPKHU OIIGHUBaHME ITapaMeTPOB.
CTaTUCTHYECKUX TUIIOTE3 DJeMeHTHl KOPPESILIMOHHO -
perpeccCHoHHOTO aHaJN3a.
IIpoBepka craTuCTUUECKUX
THIIOTE3
Pa3 3HaeT aKCHOMaTH4eCKOe OTpeIeTICHNE BEPOSITHOCTH, OCHOBHBIE YK(V)-1 CiyuaitHbie cOOBITHSL. Kontpomnbnas pabora
TEOPEMBI TEOPHH BEPOSTHOCTEH, (POPMYJIBI TOITHOH OIIK (¥Y)-1 CrnyyaliHple BETUYHUHBI U UX nas.

BeposSITHOCTH U baiieca, cxemy mociaeoBaTenbHBIX UCITBITAaHNI
Bbeprynmu, dopmyny beprysum, npubinxeHHbIe GOPMYITBI
Myaspa-Jlamtaca u [Iyaccona, pyHKITHIO pacmpeneeHus
CITy4aliHO! BEJIMYHHBI U €€ CBOWCTBA. IUIOTHOCTh
pacIpeseeHus 1 ee CBOWCTBA, YHCIOBBIE XapAKTEPUCTUKI
CITyJalHBIX BEJIMYUH U UX CBOWCTBA, OCHOBHBIEC 3aKOHBI
pacnpeneneHus CIyJaiHbIX BEJTMUNH, 3aKOHBI paclpeaeICHUs
CITyJalfHBIX BEKTOPOB, HepaBeHCTBA YeObIeBa, mpeaeasHbIe
teopemsl YeOrrmera, bepaymm, Jisnynosa, Myaspa-Jlamnaca,
BEIOOPOYHBIN METO/T, SMIMPUIECKHE 3aKOHBI PaclpeieIeHus,
SMIHMPHYECKHE MOMEHTHI, IOBEPUTEIbHBIN HHTEPBA,
MHTEPBaIbHBIE OIIEHKH, BEIOOPOYHBIH NapHbIH KO3 GHIMEHT
KOppEeIsUY, TapHasl peErpeccusi, IpoBEpKa TMIOTE3 O PABEHCTBE
JUCTIEPCUI U CPEHUX 3HAYEHUI HOPMAaJIbHO PaclpeNeNeHHbIX
COBOKYMHOCTEH, KpuTepuii cornacust [Tupcona.

CHCTEMBI. 3aKOH OOJIBIINX

quces1, NpeaAcibHbIC TCOPEMBI.

Bri6opouHsiil MeTox U
OIICHUBaHHE TTAPaMETPOB.
DNeMEHTHl KOPPEISIHOHHO -
PETPECCHOHHOTO aHAJHN3a.
IIpoBepka craTucTUYECKUX
TUIIOTE3




3. IIkajga oueHUuBaHUSA

[Topsimok opraHu3alMK OLICHUBAHUS PE3YyJIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTACIIbHBIM JIOKAJbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlIeHMBAaHUS PE3yJIbTaTOB 00y4YeHHUsI B TOMCKOM MoiuTexHu4eckoM yHuBepcutere (Cucrema olleHuBaHMs)» (B JCHCTBYIOLIEH peaKium).
Hcnonb3yercs OalibHO-PEUTUHIOBAsl CHCTEMa OIICHWBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpagullMOHHAs W JUTEpHAs) MO BHUAAM
yueOHor nestenpbHOCTH (M3yuenue aucturminH, YHWPC, HUPC, kypcoBoe NpoeKTHpOBaHHME, MPAKTUKH) ONPEACISCTCS CYMMOH OallJIoB IO
pe3ylibTaTaM TeKYIIEro KOHTPOJIS U IPOMEKYTOUHOU aTTecTanuu (9K3aMeH) (MTOroBas peMTHHroBasl olieHKa - MakcumyM 100 GamioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0amaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLICIO KOHTPOJIA U HpOMG)KyTO‘-IHOfI arTeCcraliuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa aj1d OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUs
3aaHUA

CooTBeTCTBHE

TPaJHLHOHHOJ OLICHKe

OnpeneieHue OLEHKH

90%+100% «OTIYHOY OTInYHOE TOHMMAaHUE IPEIMETA, BCECTOPOHHHE 3HAHUS, OTJIMYHBIC YMECHUA H BIIJCHUE ONBITOM NMPAKTHUESCKOH NEATCILHOCTH
9 9 9

HEOOXOIUMBIE Pe3yIbTaThl 00ydeHHs c(hOPMUPOBAHEI, UX KAYECTBO OIIEHEHO KOJIMYECTBOM OAJITIOB, OM3KAM K MAKCHMAaIbHOMY

70% - 89% «XOpOoIIo» OCTaTOYHO ITOJIHOE ITOHMMAaHUE MPEAMETA, XOPOIIHE 3HAHUSA, YMEHHS U OIIBIT IIPAKTHYECKON JIeATEILHOCTH, HEOOXOIMMBIE PE3YIILTATHI
9 & 9

00yueHHs c(hOPMUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAIIEHBIM KOJTMIECTBOM OalioB

55% - 69% «Y 10BIL.» IIpueMiaeMoe MIOHUMaAHKUE IIPEAMETA, YIOBIETBOPUTEIbHBIE 3HAHUA, YMEHUS U OIIBIT IIPAKTHYECKON AEATEIbHOCTH, HEOOXOAUMBIE PE3YIILTATHI
& b 9

00y4eHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aJljIoB

0% - 54%

«Heynosiu.»

PeSyHBTaTI)I O6y‘IeHI/IH HC COOTBETCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/IHM

[IIxana 15 OLEHOYHBIX MEPONPUATHI dK3aMEHA

% BbINOJIHEHHSI JK3aMeH, CooTBercTBHE
3a/1aHMii IK3aMeHa 0asn TPaJMLHOHHON OLleHKe Onpeneenne oneniu

90%+100% 18 +20 «OTnUIHO» OTnu4HOE NOHUMAaHKE IPeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BIaJ€HUE ONBITOM MPAKTUYECKOH AesTeIbHOCTH,
HEoOXOAMMBIE Pe3yNIbTaThl 00yUeHHsl CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0alioB, OIM3KUM K MAaKCHMAJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAaHHUE NPeIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HE0OX0AMMBbIe
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0aylIoB

55% - 69% 11+13 «Y IOBIL» [Mpuemiemoe MOHNMaHKUE TPEAMETA, YIOBICTBOPUTEIGHBIEC 3HAHHS, YMEHUS U OIIBIT IPAKTHIECKOH AeITENbHOCTH, HEOOXO0ANMBIE
[pe3yIpTaThl 00yueHHs C(OPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MHHUMAJIEHBIM KOJTMYECTBOM OaiioB

0% - 54% 0+10 «Heynosn.» PesynbTarel 00yueHUs: HE COOTBETCTBYIOT MUHUMAIIBHO JIOCTATOYHBIM TPEOOBAHUSIM




4. TlepeyeHb THUNOBBIX 3aIaHUI

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. | KouTposbHas pabora

4,

|) JaH psig pacnipenenenus.

=

3.
4.

11) TTo sByM He3aBUCHMBIM BBIOOpKaM 00beMOB Ny = 11 u Ny = 10 HopmanbHbIX pacnipesesienuil Halinenst X =30.u Y =

KoHTponbHasa pabora 1

U3 50 xonnmencaropoB 3a BpeMsi T U3 CTPOS BEIXOIAT 5 KOHIEHCATOpOoB. [yl KOHTPOIS BHIOMPAIOT 8 KOHIEHCATOPOB.
Haiitu BeposSTHOCTH TOTO, YTO cpeau HUX 3a BpeMs T U3 CTpPOs BHIMIET POBHO 1 KOHOEHCATOpP, MCHONB3YS HopMyITy
Ilyaccona u nokanbHyo Teopemy Jlamaca.

[Tpubop cocTouT M3 ABYX Y3JIOB @ W D, COCIMHEHHBIX MOCIEIOBATEILHO B CMBICIC HAJCKHOCTH, U CTa0HIN3aTOpa
HanpspKeHus S, paboTaromero B IByX pekumax. I[Ipum paboTe crabuimsaTopa B IEpBOM pekuMe C BeposiTHocThio 0.7
HaeKHOCTh y3710B P(a) = 0.9, P(b) = 0.95. Ilpu paGote crabuiusaropa BO BTOPOM PEKHUME HAIEKHOCTh y3710B P(a) =
0.8, P(b) = 0.9. HaiiTu Hame:)KHOCTH IPHOOPA, €CITH Y316l HE3ABUCHMBI.

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

Tpebyercst Haiitn A, moctpouth rpaduk f(x), Haiitn dyHkuuio pacnpenenenus F(x) u moctpouts ee rpaduk, HaiiTu

3ajaHa mI0THOCTH pacnpeaenenus f(x) cnydaitnoit Benmnunuel X: flx) =

BEPOSATHOCTD Tonafanus BennunHbl X Ha yuactok ot 0 1o . Beruncmuts M[X].
2

Hoxkazats ¢popmyiy [lyaccona.
[I10THOCTP pacipeneneHus HeNpephIBHOM cy4aifHo# BennduHbL. CBOMCTBA (C JOK-BOM).

KoHTponbHas pa6ota 2

Xi 0. 1. 2. 3.
n; 10 13 15 12

IToctpouTts rucrorpaMmy, HOJIUIOH;

Haiit TO9eyHBIE OIIEHKH MAaTEeMaTHIECKOT0 OKUIAHNs, TUCTIEPCHH, CPETHEKBAIPATHYHOTO OTKJIOHEHHS, ACHMMETPHH 1
JKCIIecca;

[Tpu yposre 3naunmoctu o = 0.05 mpoBepuTh runoTe3y o pacrpeaeeHn  JaHHOH BEIOOPKH 10 HOPMaJIbHOMY 3aKOHY;
Haiiti nHTEpBabHBIC OLIEHKH MAaTEMaTHYECKOTO 0XKUAaHHs, TUCTIEpCHH ¢ HajexxHocTho B = 0.9.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2 2
28.u S, =08 u Sy = 0.6 . IIpu yposHe 3Haunmoctu o = 0.05 mnpoBeputs HyneByro rumoresy Ho: My = My mpu

KOHKypHpyromei Hy: my # my.

U3,

Tlpumep BapmaHTa MHINBUAYAIBbHBIX 3aaHuii 1.

1. 13 100 uznenuii, cpequ KOTOPHIX HMeeTcs 4 HeCTaHAapPTHBIX, BRIOPAHBI CITydaifHBIM 00pa3oM 6 M3memuii Uil IPOBEPKH UX
kavecTBa. ONpeAeInTh BEPOSITHOCTh TOTO, YTO CPEAU BHIOPaHHBIX 6 M3aeInii OKaxKyTcsl poBHO 1 HecTaHAapTHOE H3eIue,
UCTIONb3Ysl KIACCHYECKOE OIpesieiieHre BeposTHOCTH, Gopmyny beprymun, dopmyny IlyaccoHa u okajibHYyIO Teopemy
Jlannaca

2. Cucrema S COCTOMT U3 TPEX HE3aBHCUMBIX MOJCUCTEM S, , Spu S;. HercnpaBHOCTH XOTs ObI OJJHOM MOJACUCTEMBI BEJICT K
HEHCIPAaBHOCTHU BCell cUCTEMBI (IIOACUCTEMBI COSAMHEHBI TIOCIIeIoBaTeNbHO). [locucremMa Sy cOCTOST U3 IBYX
HE3aBUCHUMBIX AyOnupyromux 6;okoB by (K = 1,2) (cxema mapamiensHOro moCOeANHEH S OIOKOB B IOJCUCTEMaX).

b,

b,

HaiiT HaIle)KHOCTE CHCTEMBI — BEPOSTHOCTH TOTO, YTO CHCTEMA OyJIeT UCTIPABHA B TEYEHUH HEKOTOPOTO BPEMEHH, €CITH
u3BecTHHI HajexxkHocTu 610koB P(a) = 0.95, P(by) = 0.9, P(¢) = 0.99.

3. Jlana cucrema u3 JIBYX OJOKOB @ W b, COETMHEHHBIX MAapaUIEIbHO B CMBICIIE HAaASKHOCTH. Kakaplid U3 IBYyX OJOKOB
MOXeT paboTaTh HE3aBUCHMO OT JPYTOro B TPEX pa3HbIX pexuUMax. BeposTHocTh HacTymieHus: nepBoro pexnma 0.1,
BToporo 0.3 . Hagexuocts pabotsl nepsoro 6ioka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctBenHo 0.9; 0.8; 085 .
HanexHocTh paboTel BTOporo 6moka B 1 — M, 2 — M, 3 — M pexxumax pasHa coorBerctBenno 0.9; 0.95; 0.8 . Haiitu
HAJIe)KHOCTh CUCTEMbI, €CJTU OJIOKH HE3aBUCUMBI.

4. Tlepenaercst 5 coobuiennit mo kaHany cBszu. Kaxmoe coobuienune ¢ BeposaTHOCThIO P = 0.3 HE3aBUCUMO OT APYrux
uckaxaercst. Cityuaiinasi BenuarHa X — 9HUCII0 HE UCKAKEHHBIX CO00IeHni. [I0CTPOUTh ee 3aKOHBI PaCIpe/elICHUs, UX
rpaduKu, HAalTH ee YUCTIOBBIe XapaKTepUCTHKH. HalTH BEpOATHOCTH TOTO, YTO OyJeT NCKaKEHO HE MEHEe JIBYX
COOOIIEHNIA.

5. 3ajana WIoTHOCTH pactpenenenus f(x) ciydyaiiHoi BeumauHb! X:

Asin®x, xe(0,7)
0, x ¢ (0,7)

Tpebyercst HaliTH KO3QULHEHT A, TOCTPOUTh TpaduK IOTHOCTH pacnpeaeneuus f(x), Haiiti dyHKuMIO pacnpeneneHus

f(x) =




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

F(x) u noctpouts ee rpaduk, HATU BEPOATHOCTH TMoManaHus BenuuuHbel X Ha yyactok oT O mo 72 . Haiiti umncnoBbie

i
4

XapaKTEPUCTHKU CIIy4allHOM BETUYUHBI X.

ITpuMep BapuaHTa MHIWMBUIYAIBLHBIX 3aJaHUM 2.

1. Tlo Beibopke o6pema N = 100 mocTpoeH psx pacipeneeHus

Xi -2.0 -1.5 -1.0 -05 0.0 0.5 1.0 1.5
pi | 0.06 0.11 0.19 0.22 0.16 | 0.12 | 0.08 | 0.06

Tocmpoums  2ucmozpammy, HOMUSOH U IMAUPUHECKYIO @YHKyuio pacnpedenenus. Havmu moueunvie oyenku
MAMEMAMUYECKO20 0HCUOAHUS, OUCNEPCUU, CPEOHEKBAOPAMUUHO20 OMKIOHEHUS, ACUMMEMPUU U IKCYeCCd.

2. Haiimu Oogepumenvhblil UHMeEPEAl HEUZBECMHO20 MAMEMAMULECKO20 OHCUOAHUS HOPMATLHOU CAYUAUHOU Beauyunbl X,

3Has dosepumenvuyro seposimuocms B = 0.99 , ob6vem guibopru N = 20, svibopounyro cpeonioro X =200, ecau 1) o = 10,
2)s=10..

3. Tlo pe3yabpraTaM 3KCIEPHMEHTA MOJTydeHa Tabnia HabIIOeHNI CHCTEMBI ClTydaiHbIX 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

Oyenums dannyio mampuyy pacnpedenenus (X, Y) na pezpeccuio eudos f(x) = B+ Box u f(x) = B+ Box + Sox’.

4. Tlo nByM OOJNbBIIMM HE3aBHCHMBIM BBIOOpKaM 00BeMOB Ny =42 u Ny = 58 HOpMalbHBIX paclpeesieHni HalIeHbI
BBIOOPOYHBIE 3HAYEHUAMM MaTeMaTHueckux oxunanuid X =120 u y = 130. [lucnepcun ussectubl D, =24 u Dy =20.

[Ipu yposHe 3Haunmoctu o = 0.05 mposepuTh HyneByro rumnotesy Ho: My = My npu koHKypupyrowei 1) Hi: my # my,




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2) Hyi: my <my.

5. Tlo

X 1o HOpMaJIbHOMY 3aKOHY, €CIM 3aJaHO N nomnaaaHui

kpurepuro [Inpcona npu yposre 3HaunMocTH o = 0.01 mpoBeputs runoTesy o pacipeneneHnH CIy9aiHON BETHIHHBI
BBIOOPOUYHBIX 3HAUCHHMH cCly4yailHON BeianuMHbl X B

noauHTepBai £ = (ax, by ):

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

DK3aMeH

wmn

RBPBOxo~N O A

13.
14.
15.

16.
17.

0.
1.
12.

HCDG‘-ICHI) BOIIPOCOB, OTBETHEI HA KOTOPHIC AAKOT BO3MOXHOCTh CTYACHTY IIPOACMOHCTPUPOBATH, A4
IpernoaaBaTCIi0 OLICHUTE CTCIICHb YCBOCHHUA TCOPCTHUUCCKUX U d)aKTI/I‘ICCKI/IX 3HaHHI>i Ha YPOBHC
3HAKOMCTBA

Uro B TeopHm BEpOSTHOCTEH NMOHMMAIOT moJ coObiTHeM? Kakoe coObITHe Has3bIBalOT AOCTOBEpHBIM? Kakoe —
HEBO3MOXHBIM ?

Kakwue omepanuu onpenencHbl Hag cOOBITHAMEI? KakOBEI CBOMCTBA 3TUX OTIEepanuii?

CoopmynupyiiTe cTaTHCTHYECKOE, KIACCHYECKOE, TEOMETPHUYECKOE OIpEeNICHHs] BEPOSITHOCTH. B Kaknx ciydasx
UCTIONB3YIOTCSI 3TH OIPEIEIICHHS ?

CdopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPUU BEPOSATHOCTEH.

VYKaKuTe OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

Urto Takoe yCIIOBHAsI BEpPOSTHOCTH? Kak onpenensercs 3aBUCUMOCTh M HE3aBUCHMOCTD COOBITHIA?

Yemy paBHBI BEPOSITHOCTH CYMMBI U IIPOU3BENICHUST COOBITHIA?

B kakux ciydasx Jjsi pacuera BeposiITHOCTEH puMeHsieTcs: opMyJIbl TOJIHOM BeposTHOCTH U baiteca?

UYro Takoe cxema ucnblTaHui beprymm?

B kakux ciydasx ais pacdera BeposiTHOCTeH npumenstoTes popmyist bepryim. Myaspa-Jlannaca, [Tyaccona?
UYro Takoe ciryyaiiHas BennunHa? YTO HA3bIBAIOT 3aKOHOM PACIIPEEIICHHUS CITy4aifHOW BETMYMHBL?

Kakas ciyuaifHas BennunMHa Has3bIBaeTCsl AMCKPETHOHM ciyuyaiHoW BenwuuHOW? UTo Takoe psn pacupenesieHus
JMCKPETHOM CIlyJaifHOW BEJTMYMHBI?

Haiite ompeneneHune (QyHKIHMM paclipefeieHus ClydaiiHOW BennunHbl. KakoBbI OCHOBHBIE CBOWMCTBAa (DYHKLUH
pacripeseneHus CirydaiiHON BEJIMIHHBI?

Kakast ciyuaiiHasi BeJMYMHA Ha3bIBACTCS HENPEPHIBHOM ciy4yailHOW BennunHON? YTO Takoe IUIOTHOCTh
pacnpeneeHus: HeIPEePBIBHOW CITydaiHON BEITHYNHBI?

KaxoBbI OCHOBHBIE CBOIICTBA INIOTHOCTH M (DYHKIIMU PacIpeAEICHNS HETIPEPHIBHON CITydaifHON BETUYHHBL.

Kakue 4nciioBble XapakTEpUCTUKH CilydaiitHoW BenrnurHbl Bbl 3HaeTe? YUTo XapakTepu3yroT 3T XapaKTepUCTHKU?
Kak ompenensercss MaTeMaTHdeckoe OXHAAHUE CIy4aifHONH BEIMYMHBI, KAaKOBBI CBOWMCTBA MaTEeMaTHYECKOTO
OXKUJAHHA?
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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.
40.

41.

Kaxk onpenensercs aucnepeus ciaydaitHoi BenmuuuHbI? KakoBbI CBOKCTBA TUCTIEPCUH?

Kak onpezenstorcst 1 4To XapakTepu3yroT Kod(GQHUIUEHT aCUMMETPHN B SKCIIECC PACIpe/IeIeHHs?

Kak onpezenstoTcst KBaHTWIN U KPUTHYECKHUE TOYKHU PaCIpeeIeHHs ?

Kakoe pacmpenenenne HaspiBaeTCss OWHOMHANbHBIM?  YKa)KUT€ OCHOBHBIE YHCJIOBBIE —XapaKTEPUCTHKU
OMHOMHAJIBHOTO pacIpe/eIeHus.

Kakoe pacnpeneneHue HasbiBaercst pactpeneneHueM Ilyaccona? KakoBbl OCHOBHBIE UYHCIIOBBIE XapaKTEPUCTUKU
pacupenenenus [lyaccona?

Uro Takoe mpocTedmmii MOTOK coOrTHii? Kakomy pacmpeneneHuo Mo TIHHASTCS MPOCTSHINN IIOTOK COOBITHI?
Kakoe pacnpeneneHne Ha3bIBAIOT pPaBHOMEPHBIM pacmpenencHueM? UYemy paHbl IUIOTHOCTH W (pyHKIMS
pacIipeseneHus, OCHOBHbIEC YNCIIOBBIE XapaKTEPUCTHKH PABHOMEPHOTO PACIIPEICIICHNS ?

Kakoe pacmpenenenne Ha3bIBalOT HOpPMAlIbHBIM pacrpejencHueM. KakoBa MIOTHOCTP M OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKN HOPMAIBHOT'O 3aKOHA?

Uro Takoe craHmapTHas HoOpMajbHas BennunHa? KakoBa cBsi3b Mexay QYHKLUMSIMU pacupeaeieHus IPOU3BOIbHON
HOPMaJBHOW BENMYMHBI W CTaHAAPTHOW HOpPMaibHOW BennunHbI? Kak cBs3aHa (yHKIUS pacrpeneneHus
CTaHIapTHOH BenuuuHb ¢ PyHKImei Jlammiaca?

Kak omnpenemnsiercs BepOsSTHOCTh OTKJIOHEHUS HOPMalbHOM CIyd4alHOH BENIWYMHBI OT MAaTEMAaTH4ECKOTO OXKHAAHUS
Ha 33J]aHHYIO BeJIHM4YMHY? B ueM COCTOUT MPaBUIIO «TPEX CUTM»?

Yro Ha3bIBAIOT CHCTEMOIl ciydaitHpix BenmunH (ciayuyailHeiM  BekTopoM)? Kak ompenensercs (yHKImsS
pacIipeseneHus CUCTEMBI CITyJaiHbIX BEJIMUMH, KAKOBBI €€ CBOMCTBA (IJIs1 IBYXMEPHOTO CIyJaiHOTO BEKTOpa)?
Kakne ciydaiiHble BEKTOpBI OTHOCAT K BEKTOpaM IHCKpeTHOro Ttuma? Yrto Takoe TabnWiia COBMECTHOTO
pacIipeseneHus CHCTEMBI, IMEIOIIeH AUCKPETHOE pacipeesieHne?

Kakne cmydaiiHple BEKTOpPBHI OTHOCST K BEKTOpaM HeNpepbBHOrO Tuma? YTo Takoe IUIOTHOCTH COBMECTHOTO
pacIipesienieHlss CHCTEMBI, MMeIollell HempepbiBHOE pactpeseneHne? KakoBbl OCHOBHBIE CBOICTBA IUIOTHOCTH
COBMECTHOTO paclpe/iesieHHs?

Kak onpesiensieTcs He3aBUCUMOCTb CITy4ailHbIX BEJIMUMH? UTO TaKoe YCIIOBHBIN 3aKOH paclpe/ieeH s ?

Uemy paBHbI MaTEMaTH4YECKOE OXKUAAHHE U JUCIEPCHSI CYMMBI U ITPOM3BEICHUS CITyYaifHbIX BEITUYHH ?

UYro xapakTepU3yoT KOBapHaLus U KOIQOHUIHEHT KOPPEJISALUH CIIy4aiiHbIX BEJIMUMH? YKaXXUTE OCHOBHBIE CBOHCTBA
k03 uIneHTa KOPPEISIIHH.

Kak oueHHTh BEpOSTHOCTH OTKJIOHEHMS CIIydailHON BEIMYMHBI OT MAaTeMaTHYECKOTo OXKHAAHHUS C ITOMOIIBIO
HepaBeHCTBa YeObImeBa?

Cdhopmynupyiite 3aKkoH Oonbnmx gyucen YeOwimesa, Teopemy bepHymim.

ChopmynupyiiTe HeHTpanbHYIO MpeaeibHyo Teopemy (LIIIT).

Uro B MareMaTHYeCKOH CTATHCTHKE MOHMMAIOT I0J] I'E€HEpalbHON COBOKYIMHOCTHIO? BrlOOpKol M3 reHepanbHON
COBOKYITHOCTH?

Kak cTponTtes craructnueckuii psaa? B kakux cirydasx IpHUMEHSIETCS CIpyIIUPOBAaHHBINA cTaTHCTHYeCKni psia? Kax
OIIpeAeNIAeTCs AJMHA NHTEPBaja IPYIIUPOBAHUS?

YTO OICHUBAET CTATHCTUYCCKUH PsiT OTHOCUTENIBHBIX YacTOT? [IJI0THOCTEH 9acToT?

Uro HCHOJB3YIOT B KadecTBe TIpad)MuecKOil WILTIOCTPAIMK CTATHCTHYECKHX DAAoB? OLEHKOH KakuX KPHBBIX
SIBJISIFOTCSI [IOJIMTOH YaCTOT U TUCTOrpamMma’?

Kakune BeJIMUMHBI UCIIOJB3YIOT B KAYECTBE YUCIOBBIX XapaKTepHCTHK BbIOOPKH? KakoBbl OCHOBHBIE CBOWCTBA ITHX
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XapaKTCPUCTHK?

42. Kak ompenenseTcst SMIUPUYCCKas (PYHKIUS pacpeieicHUusA? YKaKUTe OCHOBHBIC CBOICTBA 3TOH (hYHKIIHH.

43. Yrto Ttakoe omeHka mapamerpa? Kakas oreHka Ha3bpiBaeTCsl HecMelleHHOW? Kakas — cocrostenbHON? Kakas
3¢ GeKTHBHOI?

44. Yto Takoe MOBEPUTEIBHBIN HHTEPBAI U BEpOITHOCTH? KakoBBI OCHOBHBIC MPUHIUITBI TOCTpocHuUs JJN?

45. Kak cTpouTCS JOBCPUTCIBHBIA WHTEPBAT JJISI MATEMATUYECKOTO OXUJAHUS HOPMAIBHOW TIeHEpaTIbHOM
COBOKYITHOCTH MPH MU3BECTHOM U HEM3BECTHOM O ?

46. Kak cTpouTcs JOBEPUTEIBHBIM UHTSPBA YIS TUCTIEPCHU HOPMAILHOW TeHEPAIbHON COBOKYITHOCTH IPU U3BECTHOM
U HEU3BeCTHOM a ?

47. Yro Takoe CTATUCTUUYECKAs TUIIOTE3a M CTATHCTUUSCKUN KPUTEPUii?

48. Kakwue ommOKH Ha3bIBAIOT OIMUOKAMHU [IEPBOTO U BTOPOTO POjia NPU MPHUMEHEHUH CTATUCTUYECKUX KpuTtepueB? Kax
OIIPEACISAETCS MOIIHOCTD U COCTOSATEIBHOCTh KPUTEPHS?

. 2
49. Omnumure xputepuii cornacus )~ IlupcoHa Jiisi IpOBEPKU T'MIOTE3bI O 3aKOHE PACIIPEACICHHU.

50. OnuimTe KPUTEPUH AJIsl IPOBEPKH TMIIOTE3 O 3HAUEHHH MAaTEMAaTHYECKOTO 0XKUJIaHHsI HOPMAJIbHOM COBOKYITHOCTH.
51. Omnumure KpUTEPUH VIS IPOBEPKU TUIIOTE3 O 3HAYEHUH JUCTIEPCUN HOPMaIbHOM COBOKYITHOCTH.

52. Kakue ucronb3yloT KpUTEPUH JUIsl IPOBEPKHU THITOTE3bI O PABEHCTBE AMCIIEPCUIl IBYX HOPMAJIBbHBIX BETHYMH?

53. Kakue ncnonb3yloT KpUTEPUH ISl IPOBEPKU TUIIOTE3bI O PABEHCTBE JBYX CPEIHMX HOPMAJIBHBIX BEJINUNH?

5. MeToauuecKkue YKa3aHus 110 nmpoueaype ounCcHuBaHusA

OueHo4HbIe MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U He00X0AUMbIe METOAUYECKHE YKAZAHUS

1.

KonTponbnas padora

B cemectpe CTyAE€HTHI BBINONHAIOT 2 KOHTPOJBHBIX PaOOTHI, COAEPIKAaHWE KOTOPBIX OXBAThIBACT BCE Pa3[Iellbl
JUCIMILIMHBL.  Kax oMy CTyneHTy BbiZaeTcs cBOH BapuaHT. KOHTpoJibHBIE paOOTBhl IMPOBOAATCA B  YaChl
MPAKTUYECKUX 3aHATHH. 32 KOKIYI0 KOHTPOJbHYIO padOTy MaKCUMAJbHBIH Oajlil OMpEeIeTcs B COOTBETCTBHE C
PEUTUHI-IIJIAHOM TUCLUILIUHBL.

Kputepun onenku 3axanus:

. bamer 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCA YMHOXCHUCM MAKCUMAJILHOT'O 6aJma, npeaAyCMOTPCHHOIO 3a
HCC B COOTBCTCTBUC C peﬁTI/IHF- IJIaHOM, Ha AOJIFO BEPHO BBIITOJIHCHHBIX 33,[[3HHI7L

N3

B cemectpe ctyaents! BermonHsoT 2 MJ13 o Bcem pa3zienam nporpaMMbl TUCIUILTAHBL. Y KaXI0TO CTY/ICHTa B
rpytie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET OPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTAaBE
TPYIIIIBL.

W13 BeimaroTCs KaXI0MY CTYACHTY HEPCOHAIBHO.

Perenne kaxaoro 3ajanus J0HKHO ObITh MOJIPOOHBIM, C BKIIFOUCHHEM ITPOMEKYTOUHBIX PACUETOB, PACCYKACHHMIA,
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MOSICHEHUIA, C YKa3aHUEM HCIIOIb30BaHHBIX METOOB U (opMyi1. 3aJaHIE BBICHUTAETCS OTACIbHBIM (aiiiom,
ykasbiBaetcss ®UO, rpynna.

Kputepun onennBanus
Odopminenne 3agaans 25% OamioB
Copeprxanne 75% GannoB

W3 cunrtaeTcs 3a4TeHHBIM, eciii HabpaHo 6osee 55% 0T MakCHMaIbHOrO Oajuia 3a 3aJlaHue

DK3aMeH

Dk3aMeH OCYHIECTBISIETCA B COOTBETCTBUU ¢ [looxkeHrneM o IpoBeIeHUH TEKYILIEro KOHTPOJIA U
npomexxyrounoit arrectauuu TITY Ha sx3ameHe cTyeHTY BbIIAIOTCS OUIICTHI, BKIIOYAIOIINE TEOPETUUCCKIE
BONIPOCHI U IpaKTuieckue 3ananus. [IpemonaBarens, mpoBepuB paboTy, B X0/Ie YCTHON O€Cebl CO CTYICHTOM MOXKET
3aJ1aBaTh BOIIPOCHI [0 caMOMy OMJIETY, a TaKKe JOTIOTHUTENbHBIE BOIIPOCHI TI0 TEOPHH U TIPAaKTUKE. B uTore CTyIeHT
HaOMpaeT UTOrOBBIH OaJ 32 SK3aMeH, MakcuMaitbHO 20 6amoB. OueHKa 3a JUCHUIUTUHY GOPMHUPYETCsl KaK UTOTOBAs
3a paboTy B cCEMeCTpe U IK3aMEH B COOTBETCTBHUE C TIPUHATON IIKAIOH OIEHHBAHMS.

CryneHTsl, He CIaBIINE SK3aMEH B CECCHOHHBIN TIEPHUO/I, MOTYT TIepecaTh €ro B MEPUOIbI TUKBHU AN
3a/I0JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTpOLEypOil.

B cootBercTBuu ¢ npukazamu ot 25.07.2018 r. Ne58/on OO yTrBep»,aeHUM U BBEICHUH B JIEHCTBUE
«Cucrembl OLIEHUBaHUA Pe3yIbTaTOB 00yueHHst B TOMCKOM MOJIMTEXHUYECKOM yHUBepcuTeTe» u Ne59/ox
OO0 yTBepKJIeHUH U BBEJICHUU B JelicTBUE HOBOM penakuuu «llonoxenus o mpoBeAeHUN TEKYILEro
KOHTPOJISl U TPOMEKYTOUHOM aTTectauu B TIIY » sk3aMeH 1o ¢pu3uke NpoBOAUTCS B YCTHOH (popme.
CryneHTy BblAaeTCs SK3aMEHALIMOHHBINA OMIIET, coAepKaIlUi TEOPETUUECKHUE BOIPOCH], KAUECTBEHHBIE U
KoJIM4YecTBEeHHbIE 3a1aun. Kaxxaplil Bompoc Omiiera orieHuBaThes 0anioM (Bcero no ousery 20 6amioB).
DK3aMeH MPOXOIUT B YCTHOU (hopme.

CornacHo 1IKajbl OLIEHUBAHUS PE3YJIBTATOB

18-20 GammoB (OTJ'II/I'-IHO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIIaJCHUE ONBITOM NIPAKTUUYECKOU AESITEIbHOCTH,
HEOOXOIUMBIE pe3yIbTaThl 00yueHHs C(HOPMHUPOBAHEL,

14-17 6annoB (X0po1I0) - JOCTATOYHO MOJTHOE TOHUMAHHE MIPEMETa, XOPOIINe 3HAHHUS, YMEHHS 1 OIBIT IPaKTHYECKOM
JeSITeIbHOCTH, HEOOXOANMEBIE PEe3yIbTaThl 00y4eHUs CPOPMHUPOBAHEL;

11-13 GannoB (yAOBIETBOPUTEIBHO) - TipHeMIeMO€ IOHUMAHKE MPEIMETA, Y IOBIETBOPUTEIBHBIE 3HAHUS, yMEHHS U
OTIBIT NMPAKTUYECKOHN JIESITeIbHOCTH, HEOOXO0MMBIE pe3yNbTaThl 00y4eHHs ChOpMUpPOBaHbI;
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0-10 6amnoB (HEYAOBIETBOPUTEIBHO) - pe3yIbTaThl 00yUECHHS HE COOTBETCTBYIOT MUHMMAJILHO J10CTATOYHBIM
TpeOOBAHUAM.

Pe3ynbTarhl mpoMeKyTOYHOU aTTecTau 0QPOPMIISFOTCSI BEIOMOCTBIO U BHOCSITCS B 3a4E€THYIO KHUKKY
o0y4Jaromierocs.




