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1. Poab qucuuninebl «Matematuka 4.1» B popMHUPOBAHUH KOMIIETEHUIHI BHINYCKHUKA

DneMeHT Cemect CocTaBasioue Pe3yibTaTOB 0CBOCHHS (1€CKPUIITOPLI KOMIIETEH M)
o0pa3oBaTenbH P
Ol TIpOrpaMMBI Kon kommerenuun
HaumenoBanue KoMIeTeHuu H
(nucuumnHa, Kon auMeHOBaHUe
[PaKTHKA,
TUA)
Buiajieet OMbITOM MPUMEHEHHS 3a8KOHOB €CTECTBEHHBIX HAYK
VK(Y)-1.B1 MaTeMaTHIEeCKUX METOZOB M MOJEJICH IS peIIeHIs 3a1a4
TEOPETHYECKOTO U MPHUKJIAHOTO XapakTepa
Criocobex OCYILECTBIIATh P P PAKTCp
HOUCK, KpPUTHYCCKMH aHAIU3 H VK(Y)-1.V1 VMeeT pemaTh 3a1aui TEOPETUYECKOTO M IIPUKIAIHOIO XapakTepa
CHHTE3 uHpOpMAIHH
YK)-1 HPUMEHSATE CHCTeMHI(:.II)prHOI[XOL’[
Maremaruka 4 P
41 I PEUIEHUs TIOCTABJIEHHBIX
. sanad VK(Y)-131 3HaeT 3aKOHBI ECTECTBEHHBIX HAYK M MATEMATUYECKUE METOIBI
: TEOPETHYECKOTO XapaKkTepa
JNaJeeT annapaToM MaTeMaTUYeCKO! CTATHCTUKH TS IPOBEICHHUS
B
OIIK(Y)-1.B4 | "COPETHUECKOrO HCCIEIOBAHI W MOAEIHPOBAHN busnyeckux u
: XUMHYECKHX TIPOLECCOB U SIBIIEHHH, & TAKXKE, VIS PEIICHHS
CnocoGHOCTh ¥ TOTOBHOCTh MpOdecCHORATLHEIX 3a124.
UCIOJB30BATH OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX
OITK(Y)-1 e
JUCIUTUIAH B
npodeccHoHanbHOI OIIK(Y)-1.V4 VMeET UCTIONB30BaTh BEPOSITHOCTHBIE M CTATUCTUYECKUE METOJIBI ISt
IEeSATEIIbHOCTHU ’ 06p360TKI/I JaHHBIX
3HaeT OCHOBHBIE OTIPENENCHHS, TIOHATUS ¥ METOJIBI TEOPHU
OITK(Y)-1.34 pen ’ JIbT TEOP

BEPOATHOCTHU U MaTeMaTHYECKON CTaTUCTHKH

2. IMoxa3zaresu 1 MeTOABI OLICHUBAHUSA




ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE

Koa xonTpompyemoii

HaumenoBanue pasaena

MeToabl O1leHUBAHUS

Kon HaumenoBanme KOMIEeTeHUHH (MM ee JHCHUILIHHBI (0L eHOYHBIE MEPONPHUATHS)
YaCTH)
P11 Brageer 0CHOBHBIMU NOHATUSAMH U METOJAMU TEOPUHU Crny4aiiHbIe COOBITHS. KontponbHas paborta
BEPOSATHOCTEH U MaTeMAaTU4ECKOIl CTAaTUCTUKU CrnyualiHbple BETUUHUHBI U UX na3.
CHCTEMBI. 3aKOH OOJIBIINX
YHUCEJl, IPEIEIbHbBIE TEOPEMBI.
YK¥)-1 BhI60pOUHBI METO U
OIIK(Y)-1
OLICHMBAHME [TaPAMETPOB.
DNeMeHTH KOPPEISIIHOHHO -
PErPECCUOHHOrO aHAIU3a.
IIpoBepka craTUCTUUECKUX
TUIIOTE3
PJ12 YMeeT ucnosab30BaTh BEPOSITHOCTHBIE M CTATUCTUUECKUE METObI Crny4aiiHbie COOBITHS. KontponsHas pabora
JU1s1 00paOOTKH JaHHBIX, @ IMEHHO: ajre0py BEpOsITHOCTEH Crnyualinple BETUUHUHBI U UX na3.
CITy4aiiHbIX COOBITHH, 3aKOHBI PACTIPEACICHHUS CITydaiiHON CHCTEMBI. 3aKOH OOJIBIINX
BEJIMYMHBI U MX CUCTEM, 3aKOHBI OOJIBIINX YUCEN U MPeAeIbHbIC VKO 4ycell, IPECIIbHBIE TEOPEMBI.
TEOpeMBbI, BHIOOPOYHBIN METO/1 ¥ OLICHUBAHKE I1apaMeTPOB, OTTK(Y)-1 Bri6opounslit MeTox 1
pEerpeccuoHHbIE MOJEIH, IPaBUiIa MOCTPOEHUS U IPOBEPKU OLICHUBAHME MTAPAMETPOB.
CTaTUCTUYECKUX TUIIOTE3 DIeMEHTBl KOPPEISLIMOHHO -
PErpECCUOHHOTO aHaIn3a.
IIpoBepka cTaTUCTHUECKUX
TUIOTE3
P13 3HaeT akCHOMaTHYECKOE OIpeieTIeHHE BEPOSITHOCTH, OCHOBHbIE Crny4aifHbIe COOBITHS. KonrponsHas pabora
TEOPEMBI TEOPUH BEPOATHOCTEMH, (HOPMYIIBI MOJHOM CrnyyaiiHble BENMYUHBL H X nns.
BEpOSITHOCTH U baiieca, cxeMy M0OC/IeI0BaTENIbHBIX UCIIBITAHUI CHCTeMBI. 3aKOH OOIBIINX
Beprynnn, dopmyny bepHysu, mpubimxeHHbIe GOPMYIBI 4ycell, IPECIIbHbIE TEOPEMBI.
Myaspa-Jlamnaca u [lyaccoHa, GyHKITHIO pacnpeeIeHus Bri6opounsIil MeToa U
CclTydyaifHO! BEJIMYMHBI U €€ CBOMCTBA. TUIOTHOCTh OLICHUBAaHUE ITapaMETPOB.
pacupelieNieHUsl U €€ CBOMCTBA, YUCIIOBBIE XapaAKTEPUCTUKH DJeMeHTHl KOPPEISIIIMOHHO -
CIy4YailHbIX BEJIMYUH U UX CBOMCTBA, OCHOBHBIE 3aKOHBI VK(V)-1 PErpecCUOHHOTO aHaln3a.
pacupeneNneHus Ciay4aiHbIX BETUYHH, 3aKOHBI pacipeesieHus OIIK(Y)-1 IIpoBepka cTaTUCTHUECKUX

CIly4alHBIX BEKTOPOB, HepaBeHCTBa UeObleBa, npeaebHbIe
Teopemsl Yebnblena, bepuymniu, Jlsmynosa, Myaspa-Jlamnnaca,
BBIOOPOYHBII METOT, SMITMPUYECKUE 3aKOHBI PacIIpeieNIeHu s,
SMIMPHUECKUE MOMEHTHI, TIOBEPUTEIbHBIN HHTEPBAIL,
HWHTEPBAIBHBIC OLIEHKH, BEIOOPOYHBIN MapHbIH KO PHUINEHT
KOPPEJAIIH, TTapHast PETPeccHsi, POBepKa THIIOTE3 O PABEHCTBE
JUCIIEPCUI U CPEAHUX 3HAUEHUH HOPMaJIbHO PACIIPEAEICHHBIX
COBOKYINHOCTEM, Kputepuil cornacus I[Iupcona.

TUIIOTE3




3. IIkaja oueHuBaHUSA

[Topsimok opraHu3alMy OLICHUBAHUS PE3YyIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTACIIbHBIM JIOKAJbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlIeHMBAaHUS PE3yJIbTaTOB 00y4deHHUsI B TOMCKOM monuTexHu4eckoM yHuBepcutere (Cucrema olieHUBaHMs)» (B JCHCTBYIOLIEH pelaKium).
Hcnonb3yercs OalibHO-PEUTUHIOBAsl CHCTEMa OIICHWBAHHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHka (TpagullMOHHAs W JUTEpHAs) MO BHUAAM
yueOHor nestenbHOCTH (M3yuenue aucturminH, YHWPC, HUPC, kypcoBoe NpoeKTHpOBaHHME, MMPAKTUKH) ONPEACIsSeTCS CYMMOH OallJIoB IO
pe3yabTaTaM TEKYIIEro KOHTPOJISA U MPOMEXYTouHOM aTTectanuu (auddepeHunpoBaHHbIi 3a4eT) (MTOroBas peHTHHroBas oleHKa - Makcumym 100
OaJIoB).

PaCHpCI[eJ'IeHI/IC OCHOBHBIX H JOIIOJHHTCIIBbHBIX 0anIoB 3a OLCHOYHBIC MCPOIIPUATUA TCKYIICI'O KOHTPOJIA U HpOMC)KYTOqHOﬁ aTTcCTalluu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
. Orlpe)]e.neﬂue OIlCHKH
3aJJaHUusA TPAAHUUHNOHHOHU OLICHKE
90%+100% «OTIHIHO» OTIMYHOE TOHUMaHKE MPEAMETa, BCECTOPOHHHE 3HAHMUS, OTJIMYHBIC YMCHHUS U BIIaJICHHE OTIBITOM MPAKTHYSCKOH NesITeIbHOCTH,
HEO00XO0IMMBIC PE3yIbTAThI 00yUeHHS CHOPMHUPOBAHBI, X KAYECTBO OI[EHEHO KOJHYECTBOM 0AIIOB, OM3KHM K MAKCHMAILHOMY
70% - 89% «Xopouro» JlocTaTO4HO MOJIHOE MOHMMaHUE NPeIMETa, XOPOLINE 3HAHKS, YMEHHUS U OIIBIT IPAKTUICCKOH ASSATENBHOCTH, HEOOXOIMMBIE PE3yIIbTaThI
00yueHus CHOPMHUPOBAHBI, KAYSCTBO HH OJJHOTO U3 HUX HE OIIEHEHO MHHUMAJBHBIM KOJIMYECTBOM OaioB
55% - 69% «Y OBIL» [TpuemneMoe oOHNMaHUe MPEJMETa, YAOBIECTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOXOIUMBIE PE3yIbTaThl
00y4deHus ChOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLICHEHO MUHUMAJIbHBIM KOJIWYECTBOM 0aJlyIoB
0% - 54% «HeymoBi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJILHO JJOCTATOYHBIM TPEOOBAHUSIM
[Ikasa 171 OLIEHOYHBIX MEPONPHUATHI T depeHITMPOBaHHBIN 3a4eT
%
Mud. | CoorBercrBHE
BBINNIOJIHECHUSA .
o 3a4€eT, | TPAAUIUOHHOU Ol'lpe,)le.]'[e}[l/le OICHKHU
3aJaHUH
(BN OLICHKE
IK3aMeEHa

90%+100% | 18 =20 | «OtauuyHo» |OTIMYHOE IOHUMAHUE NPEAMETA, BCECTOPOHHUE 3HAHUS, OTIMYHBIE YMEHUS U BJIaJICHUE ONIBITOM
MPAKTUYECKON AESITETbHOCTH, HEOOXOAUMBIE PE3yNbTaThl 00yUeHHs] CPOPMHUPOBAHBI, UX KAUE€CTBO OLEHEHO
KOJINYECTBOM 0aJlIOB, OJIM3KUM K MAKCHUMAJIbHOMY

70%-89% | 14 +17 «Xopomo» | ZlocTaTOYHO MOJIHOE IOHUMAaHUE MPEAMETA, XOPOLINE 3HAHUS, YMEHHUS U ONBIT IPAKTUYECKOM IEATEIBHOCTH,
He0oOX0IMMBbIE Pe3yabTaThl 00yueHus: CHOPMUPOBAHBI, KAUECTBO HU OJIHOTO U3 HUX HE OLIEHEHO
MUHHMAaJIbHBIM KOJMYECTBOM OaioB




55%-69% | 11+13 «Ynoen.»  [[IpuemiieMoe MOHUMaHUE MIPEAMETA, YAOBJICTBOPUTEIbHBIC 3HAHUS, YMCHUS U OTBIT IPAKTUYECKON
NesTeIbHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00yueHus chOpMUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OILICHEHO
MUHUMAaJIbHBIM KOJIMYECTBOM OAJIJIOB

0% - 54% 0+10 «Heynon.» | Pe3ynbTaTsl 00y4eHHs: HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb TUNOBBIX 3a/IaHUI

OueHo4HbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. | KonrtposbHas padora

KoHTponbHasa pabora 1

1. M3 50 xonumeHcaTopos 3a BpeMs T U3 CTPOs BBHIXOIAT 5 KOHAEHCATOPOB. [ KOHTPOJS BHIOMPAIOT 8 KOHIEHCATOPOB.
HaliTi BEpOATHOCTH TOTrO, YTO CPEXM HUX 3a BpeMs T M3 CTPOsA BHIMZET POBHO 1 KOHAEHCATOP, UCHONB3YS HOpMYIy
ITyaccona u oKanbpHyro TeopeMy Jlamaca.

2. TlpuGop cOCTOMT M3 ABYX Y3J0B @ U b, COENMHEHHBIX MOCIENOBATENBHO B CMBICIE HAJEKHOCTH, U CTAOMIM3aTOpa
HanpsbKeHus S, paboTAaloLIeEro B IByX pexuMax. Ilpu paboTe cTrabuim3aTopa B EPBOM PEXUME C BEpOATHOCTHIO 0.7
HaJeKHOCTh y3510B P(a) = 0.9, P(b) = 0.95. I1pu paGore crabuim3atopa BO BTOPOM PEKHME HAIAEKHOCTH y30B P(a) =
0.8, P(b) = 0.9. HaiiTn Hasle:>KHOCTH IPHOOPA, €CITH Y316l HE3ABUCHMBI.

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

Tpebyercst Haiitn A, nmoctpouth rpaduk f(x), Haiitn dyHkiuo pacnpenenenus F(x) u noctpouts ee rpaduk, HaTH

3. 3anana miotHOCTH pacnpenenenus f(x) ciayuaitnoii Bemmuunsr X: f(x) =

BEPOSATHOCTH Momafanus BemudruHbl X Ha ygacTok ot 0 mo 72 . Beraucnuts M[X].
2

JHoxkasats Gpopmyiy [lyaccona.
[I10THOCTP pacipeaencHus HeNPEPBIBHOM cy4aifHo# BennduHbL. CBOMCTBA (C JOK-BOM).

oa s

KoHTponbHas pa6ota 2

|) HaH psig pacnipenenenus.

Xi 0. 1. 2. 3.




O1eHOYHBIE MePONPUATHS IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aIaHUI

n; 10 13 15 12

1. Tloctpouts rucTOrpaMMy, IOJUTOH;

2. HaiiTi TO4e4YHBIE OIICHKH MaTEeMaTHYECKOTO OXKHUJIaHUS, AUCIIEPCHUH, CPETHEKBAIPaTHYHOTO OTKIOHEHHS, aCHMMETPUH U
JKCLEeCCa;

3. Ilpm yposre 3HaunmocTtr o = 0.05 mpoBepuTh rHIIOTE3y O pacTIpENeICHNH JAHHOH BEIOOPKH MO0 HOPMAIbHOMY 3aKOHY;

4. Haiitu nHTepBalbHBIE OLCHKNA MaTEMaTHIECKOTO OXKUAAHHUS, TUCTIEPCHH ¢ HanexkHOCThIo 3 = 0.9.

I1) [To AByM He3aBHCHMbIM BHIGOpKaM 00beMOB Ny = 11 1 Ny = 10 HOpMasbHBIX pacnpenenenuii Haitnersr X = 30. u )7 =

2 2
28.u Sy =0.8wu S, =0.6. Ilpu yposre 3nauumoctu o = 0.05 mposeputh Hynesyio runotesy Ho: My = My npu

KOHKypHpytomei Hy: my # my.

nJ13. [Ipumep BapuaHTa MHAMBUIYAIbHBIX 3aJaHMi 1.

1. 13 100 u3nenuii, cpen KOTOPBIX UMeeTcs 4 HeCTaHIAPTHBIX, BEIOpaHbI CIIy4ailHbIM 00pa3oM 6 M3Jenuii A1l IPOBEPKU HX
kayecTBa. ONpenenuTh BEPOITHOCTh TOT'0, YTO CPEIU BHIOPAHHBIX 6 M3/IEHiA OKaXKyTCs pOBHO 1 HecTaHAapTHOE U3/IEIuE,
UCIIOJIB3YsT KIIACCHYECKOE OMpeieieHue BeposTHOCTH, hopmyny bepuymnu, hopmyny IlyaccoHa u JIOKabHYIO TEOPEMY
Jlannaca

2. Cucrema S cOCTOHT U3 TPEX HE3aBUCHUMBIX IMOJICUCTEM S, , Syu S¢. HencnpaBHOCTH XOTS OBI OJTHOHM MTOACHCTEMEI BEJIET K
HEHCTIPABHOCTH BCEH CHCTEMBI (TIOJICHCTEMBI COSIMHEHEI ITOCNIeIoBaTeNbHO). [loacuctemMa Sy cOCTOAT U3 IBYX
HE3aBHCUMBIX yOnupyromux 61okoB by, (K = 1,2) (cxema napauiesisHOro MoCOeIUHEHHS OJIOKOB B MIOJICUCTEMAX).

b

b,

HaliTi HaIE)XHOCTh CHCTEMBI — BEPOSATHOCTH TOTO, YTO CHCTEMA OyIET UCIIPABHA B TEYEHMH HEKOTOPOTO BPEMEHH, €CIIU
u3BeCTHBI HazexHocth 6iokoB P(a) = 0.95, P(by) = 0.9, P(c) = 0.99.

3. Jlama cucrema u3 JBYX OJOKOB @ WM D, COCAMHEHHBIX MapajuIeNIbHO B CMBICIE HAaAEKHOCTH. Kaxkiplil n3 AByX OJIOKOB
MOXET pabdoTaTh HE3aBHCHMO OT APYrOro B TPEX Pa3HBIX pexumax. BeposTHOCTh HacTyruieHus: nepBoro pexuma 0.1,
Broporo 0.3 . HanexxHocTs paboThl nepBoro 610ka B 1 — M, 2 — M, 3 — M pexxumax paBHa cootBerctBeHHo 0.9; 0.8; 085.
HanexxHocTs paboTsl BToporo 6moka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctBeHHo 0.9; 0.95; 0.8 . Haiitn

HaJIe)KHOCTh CHUCTEMBI, €CJIH OJIOKH HE3aBUCUMBI,
4. Tlepenaercst 5 cooOuieHnit mo kaHany cBs3u. Kaxoe coobuienune ¢ BepositHocThio P = 0.3 HE3aBUCHUMO OT APYTUX




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

uckaxaercs. CnydJaifHas BenmuunHa X — YUCIIO HE HCKaXKEHHBIX coo0IeHuit. [IocTpouTh e 3aK0HBI pacipeeIcHHUs, HX
rpaduKu, HAalTH e¢ YUCIOBBIC XapaKTePUCTHKH. HaliTh BEPOSTHOCTB TOTO, YTO OYIET HCKAXKCHO HE MCHEE JIBYX
COOOIICHUH.

5. 3amana wioTHOCTH pacnpenenenus f(x) cnyyaiinoi Beaunaunb! X:
Asin®x, xe (0,7
fo) = 0.7)
0, x ¢ (0, 7)
Tpebyercs HaliTu K03 duieHT 4, TOCTPOUTh rpaduk IoTHOCTH pacnpenencuus f(x), Haiitn QpyHKIMIO pacpeneneHns

F(x) 1 mocTpouTh ee rpaduK, HAlTH BEPOATHOCTH MOMAJAHHs BeTHunHbl X Ha ydacTok oT O 1o 7 . Haiitu uncioBbie

4

XapaKTEpUCTUKH CIy4ailHOW BETUUYUHBI X.

IIpumep BapumaHTa MHAWBUJIYAILHBIX 3adaHUN 2.

1. TIlo Beibopke o6beMa N = 100 mocTpoeH psij pacipeeICHus :

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

Iocmpoums  cucmozpammy, HOMUSOH U IMAUPUYECKVIO (QYHKYul0 pacnpedenenus. Hatimu moueunvie oyenxu
MAMeMAMUYECKo20 0HCUOAHUS, OUCNEPCUU, CPEOHEeK8AOPaAMUYHO20 OMKIOHEHUS, ACUMMempUU U dKcyeccd.

2. Haiimu 0osepumenvHblii UHMEPBAT HEU3BECNHO20 MANEMAMUYECKO20 ONCUOAHUSL HOPMATLHOU CIYUAUHOU Geaudunbl X,

sHas dosepumenvuyio eeposmuocms P =0.99 , 06wvem gvi6opru N = 20, svibopounyio cpeonioro x =200, ecau 1) o = 10,
2)s=10..

3. Ilo pe3synpraTtaM 3KCIEPUMEHTA MMOJTyYeHa Tabuna HabIoAeHNI CHCTEMBI Cily4ailHbIX BenmmyuH (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




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

-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 + fox’.

4. Tlo maBym OOnpmINM HE3aBHCHMBIM BBIOOpKaM 00BeMOB Ny =42 u Ny = 58 HOpManbHBIX paclpenesieHNi HalJeHbBI
BBIOOPOYHBIC 3HAYCHUSAMH MaTeMaTHIeCKux okunannii X =120 u y = 130. Nucnepcun ussecthbl D, =24 Dy =20.

[Mpu yposHe 3Haunmoctu o = 0.05 mposepuTs HyneByro rumotesy Ho: My = My npu koHKypupyromei 1) Hi: my # my,
2) Hi: myx <my.

5. Tlo

X mo HOpMaJTbHOMY 3aKOHY, €CIIM 3aJaHO Ny HOHaI[aHI/Iﬁ

kpurepuro [Iupcona npu yposae 3HaunMocti o = 0.01 npoBepuTh runoTesy o pacrnpeneeHuy Ciay4aiiHOi BeTnIHHbI
BEIOOPOYHBIX 3HAYCHWH CIyYalHOW BEIWYUMHBI X B

noauHTepBan L2 = (ax, by ):

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

Hud. 3ager

wmn

RO ~NoOM

12.

0.

Hepequb BOITPOCOB, OTBETHI HA KOTOPHIC AAKOT BO3MOXHOCTHb CTYACHTY INPOACMOHCTPHUPOBATHL, d
IIPCIIoAaBaATCIIIO OIICHUTHh CTCIICHb YCBOCHUA TCOPECTHUUCCKHUX H d)aKTI/I‘-IGCKI/IX 3HaHI/II71 HAa YPOBHEC
3HAKOMCTBA

Uro B Teopuu BEpOSTHOCTEW MOHMMAIOT 1o coObiTHeM? Kakoe coObiTHe HasblBarOT jaocToBepHbIM? Kakoe —
HEBO3MOXKHBIM?

Kakwue ormeparnuu onpeneneHbl Hax coObITUsAME? KaKOBBI CBOWCTBA ITHX OMepaIuii?

CoopmynupyiiTe cTaTUCTHYECKOE, KIACCHYECKOE, TEOMETPHUYECKOE OIpENeNICHHs] BEPOSITHOCTH. B Kaknx ciydasx
UCTIONB3YIOTCSI 3TH OIPEICIICHHS ?

CoopmynupyiiTe OCHOBHBIE AKCHOMBI TEOPUH BEPOSITHOCTEH.

YkaxxuTe OCHOBHBIE CBOMCTBA BEPOSATHOCTH.

Uro Takoe ycioBHas BeposTHOCTE? Kak onpezernsieTcst 3aBUCHMOCTD U HE3aBUCUMOCTh COOBITHIA?

Yemy paBHBI BEPOSITHOCTH CYMMBI U TIPOU3BEJIEHUST COOBITHIA?

B kakux ciydasx JJsi pacuyera BeposITHOCTEH puMeHsieTcs: opMyJibl OJHOH BeposTHOCTH U baiteca?

UYro Takoe cxema ucnblTaHnil bepaymm?

B kakux ciaydasx Ijisl pacueTa BEPOsATHOCTEH MpUMeHstoTes hopmyibl bepuysuin. Myapa-Jlamaca, [Tyaccona?

. Uro Takoe ciy4aiinas BenuurHa? UTo Ha3bIBAIOT 3aKOHOM pacipe/ieieH s CllyqailHON BEJIMYHHBI?

Kakasi cnyuaitHas BenumunMHa Ha3bIBAeTCS AMCKPETHOM cilydailHOW BennuuHON? UYTo Takoe psil pacrpeneleHus
JICKPETHOM CilyJaiiHOW BEJIMYMHBI?
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

25.

26.

217.
28.
29.
30.
31.
32.
33.

34.

35.
36.

Haiite ompeneneHue (QyHKIMM paclpeiesieHus CilydaiiHOW BennunHbl. KakoBbI OCHOBHBIE CBOWMCTBAa (DYHKLUH
pacripeaeneHus ciryq4aiiHON BeJIMYHHBI?

Kakas ciyuaiiHas BeNWYMHA HA3bIBACTCSA HEMPEPHIBHOW ClydyaiHOW BenmuymHOW? YTO Takoe IUIOTHOCTh
pacripeienieHus HelIpepbIBHOM CITy4aiiHOM BETMYHUHBI?

KakoBbI OCHOBHBIE CBOMCTBA IUNIOTHOCTH M (DYHKIMH pacrpeeICHUs] HENPEPBIBHOM CITy4aifHOW BETMYHMHBIL.

Kakue ynciioBble XapakTepUCTUKY CITydaiHOW BeMYrHbI Bbl 3HaeTe? YUTo XapakTepHu3yrOT 3TH XapaKTEPUCTHKU?
Kak ompenensercss MaTeMaTH4eCKOE€ OKUAAHUE CIIy4allHOM BEIMYWHBI, KAaKOBBI CBOWCTBA MAaTEMaTHYECKOTO
OXKHTAHNA?

Kak ompenensiercst nucnepcust cay4aiiHol BennInHbI? KakoBBI CBOMCTBA TUCTIEPCHH?

Kak ompenesnsirorest 1 9T0 XapakTepu3yoT K0d(QOUIIMEHT aCHMMETPHH U SKCIIECC pacTIpeIeeHus ?

Kak ompenemnsiroTest KBaHTHIIN U KPUTHIECKHUE TOUKH PACIIPEISIICHIS ?

Kakoe pacnpenencHne Ha3piBaeTcs OWHOMHANBHBIM? YKa)KHTE OCHOBHBIC YHCIIOBBIE XapaKTEPHUCTHKH
OMHOMHAJIBHOTO pacIpe/eIeHus.

Kakoe pacnpeneneHue HasbiBaercst pacnpeneneHueM Ilyaccona? KakoBbl OCHOBHBIE HYHCIIOBBIE XapaKTEPUCTUKU
pacnpenenenus I[lyaccona?

Yro Takoe mpocTeinii moTok coobTuii? KakoMmy pacnpeseneH o NoAYHHAETCS IPOCTEHILNA TOTOK COOBITHI?
Kakoe pacnpeseneHue Ha3bIBAlOT paBHOMEPHBIM pacnpeneneHueM? UYemy paHbl IUIOTHOCTh M (pyHKIUS
pacripeeneHus, OCHOBHbIE YUCIIOBBIE XapaKTEPUCTHKH PABHOMEPHOTO pacipeieneHus?

Kaxoe pacnpeneneHue Ha3bIBalOT HOpPMalbHBIM pacnpeneneHueM. KakoBa MIOTHOCTb M OCHOBHBIE YHCIIOBBIE
XapaKTepUCTHKH HOPMAJILHOTO 3aKOHA?

Uro Takoe cTaHAAapTHAs HOpMaibHas BenuunHa? KakoBa CBs3b MEXIy (QYHKIUSAMH paclpenelieHus IpOon3BOIbHOM
HOpMaIlbHOW BEJMYMHBI M CTaHJAPTHOH HOpManbHOW BenmnmuuHBI? Kak cBs3aHa QYHKIOUS pacrpeneneHus
CTaHIApTHOH BeMUUnHBI ¢ pyHKImel Jlammaca?

Kak omnpenensiercss BepOSTHOCTh OTKJIOHEHUSI HOPMAaJIbHOM CIy4alHOW BENMYHHBI OT MAaTEMaTHYECKOTO OXHJIAHHS
Ha 33/IaHHYIO BEJIMYKMHY? B 4eM cOCTOMT MpaBUIIO «Tpex CUrm»?

Yro Ha3bIBAIOT CHCTEMO# ciydaitHeix BenmunH (ciaydaiiHpiM  BekTtopoM)? Kak ompenensercs  ¢GyHKIms
pacripeiesieHust CUCTEMBI CITy4JaiiHbIX BEJIMUMH, KAKOBBI €€ CBOMCTBA (IJIs1 IBYXMEPHOTO CIy4aifHOro BeKTOpa)?
Kakune ciydaiiHple BEKTOpbI OTHOCAT K BEKTOpaM JIHMCKpeTHoro tumna? Yro Takoe TalOnMia COBMECTHOTIO
pacripeieneH s CUCTEMbI, UMEIOIIeH AUCKPETHOE pacipeelieHre?

Kakwe cnmydaifHbIe BEKTOpBI OTHOCAT K BEKTOpaM HeNpephlBHOro THma? UTo Takoe IDIOTHOCTH COBMECTHOTO
pacIipesieieHlss CHCTEMBI, MMeIollell HenpepbiBHOE pactpeseneHne? KakoBbl OCHOBHBIE CBOICTBa IUIOTHOCTH
COBMECTHOTO pacHpeesICHHs?

Kak onpezensiercs He3aBUCUMOCTD CITy4aiHBIX BEJIMUMH? UTO Takoe YCIIOBHBIN 3aKOH pacHpeIeeH s ?

Uemy paBHBI MaTeMaTHYECKOE OXKUAAHHE U JUCIEPCHSI CYMMBI U TPOM3BECHUS CITyYaHHBIX BEINYHH ?

Uro xapakTepu3yIOT KOBapHalus U KOIQPHUIHEHT KOPPESILIUH CIIydailiHbIX BEJIMUMH? YKaKUTE OCHOBHBIE CBOHCTBA
ko3¢ puIIreHTa KOPPEISIINY.

Kak omeHWTh BEpOSTHOCTH OTKJIOHEHHS CIIydallHOH BEIMYMHBI OT MAaTEMaTHYECKOTO OXKHIAHHUS C ITOMOIIBIO
HepaBeHcTBa YeObliieBa?

Chopmynupyiite 3axkon Oonpiinx uricen YeoOrimesa, Teopemy bepHyim.

ChopmynupyiiTe HIEHTpaBLHYIO MpeeabHyo Teopemy (LTIT).
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37. Uro B MareMaTU4eCKOH CTAaTHCTHUKE MOHHUMAKOT O] TeHepPabHOW COBOKYMHOCTHIO? BBIOOpKOW U3 TeHEepalbHOM
COBOKYITHOCTHU?

38. Kak cTpoutcst cTaTUCTHUYESCKUI psiA? B Kakux ciiydasx MPUMEHSACTCS CPYINUPOBAHHBIN cTatucTryeckuid psaa? Kak
OMPENeINISACTCS JUIMHA HHTEPBAJIa TPYIITHPOBAHNUS ?

39. Uro oreHMBaET CTATHCTUYCCKUH PsI OTHOCUTENILHBIX YacToT? [II0THOCTEH YacTOT?

40. Yto wWCIONB3yIOT B KauecTBe IpaUueCKOi WIUIFOCTPAIMU CTATHCTUYCCKUX psaoB? OICHKOW KaKUX KPHUBBIX
SIBIISIFOTCS TIOJIUTOH YacTOT U TUCTOTpamMma’?

41. Kakune BeIMYMHBI UCHONB3YIOT B KAYECTBE YHMCIOBEIX XapaKTEPUCTHK BEIOOpKH? KakoBBI OCHOBHBIE CBOMCTBA 3THX
XapaKTePUCTHK?

42. Kax ompenernseTcst SMIApUIecKas GYHKIUS pacpeieieHns? YKaKuTe OCHOBHBIE CBOMCTBA 3TOH (DYHKITHH.

43. Yrto Takoe omeHka mapamerpa? Kakas oreHka Ha3bplBaeTcs HecMemieHHOW? Kakas — cocrostenmpHON? Kakas
3¢ PEeKTHBHOI?

44. Yro Takoe NOBEPUTENbHBII HHTEPBAI U BeposTHOCTH? KakoBbl OCHOBHBIE MIPUHIMIIBI TocTpoeHust J{1?

45. Kak cTpouTcs JOBEpUTENbHBI HHTEpBaJ] MJIi MaTEeMaTHUYeCKOTO OXHUAaHWs HOPMAIbHOW TeHEepalbHON
COBOKYITHOCTH MPH U3BECTHOM U HEU3BECTHOM O ?

46. Kaxk cTpontcsi JOBEPHUTENBHBIM HHTEPBA I TUCTIEPCHH HOPMAIILHON TeHEPaIbHOI COBOKYITHOCTH IPH U3BECTHOM
¥ HeM3BeCTHOM d ?

47. Yto TaKoe CTaTHCTUYECKas TUIIOTE3a M CTATUCTHICCKUN KPUTESPHIA?

48. Kakune ommOK{ HA3BIBAIOT OMIMOKAMH IIEPBOTO U BTOPOTO PO MPH MPHUMEHEHUH CTaTHCTHUECKUX KpuTepuen? Kax
OTIPEIENISIETCSI MOITHOCTh M COCTOATEIIEHOCTh KPUTEPHS ?

. 2
49. Ommmmte KpuTepuii cornacus } - IupcoHa 1y MpoBepKH THIIOTE3BI O 3aKOHE PACTIPeIeTCHUs.
50. OnumuTe KPUTEPUH LIS MPOBEPKA TUIIOTE3 O 3HAYCHUH MaTEMAaTHIEeCKOTO OXKUIaHUS HOPMAaJIbHON COBOKYITHOCTH.
51. OnumuTe KpUTEPUH IS POBEPKH TUIIOTE3 O 3HAYCHUH TUCIICPCHH HOPMAaTbHOW COBOKYITHOCTH.

52. Kakue ncrionb3yloT KpUTEPUH JUIsl TIPOBEPKU THUIIOTE3bI O PABCHCTBE AUCIEPCHI TBYX HOPMAIbHBIX BETUUUH?
53. Kakue ucronb3yloT KpUTEPUH ISl IIPOBEPKHU THIIOTE3BI O PABEHCTBE ABYX CPEIHUX HOPMAJIbHBIX BEJINUUH?

5. MeToauuecKkue YKa3aHus 10 nmpoueaype ounCcHuBaHusd

OuneHoYHbIe MEPONPHSITHS

ITpouenypa npoBejieHHs1 OLIEHOYHOI0 MEPONPHATHS U HE00X0JUMbIe METOAMYECKHE YKAZAHHS

1.

KonTponbhas padota

B cemectpe cTyneHTHl BBINOJHAIOT 2 KOHTPOJNBHBIX pabOTHI, COAEpKaHHE KOTOPHIX OXBaTBIBAET BCE pPa3Jelbl
mucuuiimHel.  Kakgomy cTymeHTy Bblmaercs cBod BapuaHT. KoHTponbHbIE pPaOOTBI MPOBOJATCA B Yackl
MPAaKTUYECKUX 3aHATHH. 3a KXY KOHTPOJBHYIO PabOTy MaKCHMAIIbHBIH Oalul OmNpeensercss B COOTBETCTBUE C
PEUTHHT-TITIAHOM JAUCHUTUTAHBL.

Kpurepun onenku 3axanus:

o bansl 32 KOHTPOJIBHYIO pabOTy MOIYHarOTCsl yMHOXKEHHEM MAaKCHMAJIBHOTO 0ajlia, MpeyCMOTPEHHOT0 32
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HECC B COOTBCTCTBUC C pCﬁTHHF- MJIaHOM, Ha OOJIX0O BEPHO BBIMMOJIHCHHBIX SaI[aHHﬁ.

nas3

B cemectpe ctynentsl BemonHs0T 2 M/13 1o BceM pasjenam nporpamMMbl JUCIUILTHHBL. Y KaXJIOTO CTY/ICHTA B
rpynmne cBoil Bapuant UJ/13, HoMep BapHaHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTYJIEHTa B CIIUCOYHOM COCTaBe
TPYIIIEL.

W3 BeInatoTCcs KaXKIOMy CTYACHTY IIEPCOHANBHO.

Pemenue kaxmoro 3aganus TOHKHO OBITH MOIPOOHBIM, C BKIIOUEHHEM IPOMEKYTOUHBIX PacuéToB, PacCyKACHHM,
MOSICHEHHIA, C YKa3aHUEM HCIIOJIb30BAaHHBIX METOI0B U (popmyJ1. 3aJIaHUE BHICBUTIACTCS OTACIBHBIM (paitiioM,
ykazpiBaetcss U0, rpymnma.

Kpurtepun ouennBanus
Odopmienue 3aganus 25% 0amion
Conepxanue 75% 06ainnos

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

Hud. 3auer

Jud. 3a4et OCYIECTBISIETCA B COOTBETCTBHHM C [1o0keHMEM 0 TPOBEAECHNUH TEKYIIErO0 KOHTPOJIS 1
npoMexxytounoit arrectaunu TIIY Ha lud. 3auete cTyaeHTY BBLIAIOTCS OWIICTHI, BKIIFOYAIOIINE TEOPETUICCKHIE
BOIPOCHI U MPaKTHYECKUE 3a1anust. [IpernoaaBareiib, MPOBEPUB paboOTy, B X0JIC YCTHOM OECe/bl CO CTYAEHTOM MOXKET
3aJaBaTh BOIIPOCHI 10 CaMOMYy OMJIETY, a TaKXKe JOMOTHUTEIBHBIE BOMPOCHI IT0 TEOPUH M TIPAKTHKE. B uTore cTymeHT
HaOupaeT UToroBklid 6asm 3a J{ud. 3ader, makcumanbHo 20 6amtoB. OleHKa 3a TUCIUTUIMHY GOPMHPYETCS KaK
HUTOTOBAs 3a paboTy B cemecTpe 1 Jlnd. 3aUeT B COOTBETCTBHE C MIPUHATOMN MIKAIOW OIIEHUBAHUS.

Crynentsl, He caaBime ug. 3a4eT B CECCHOHHBIN NMEpHOJl, MOTYT IIepecaaTh €r0 B IEPUObI JIMKBUAALUH
3a/I0JDKEHHOCTEN B COOTBETCTBHUE C AEUCTBYIOIIEH ITPOLIEypOi.

B cootBercTBum ¢ nmpukazamu oT 25.07.2018 r. Ne58/ox OO0 yTBEepKACHUHU U BBEJICHNUHU B JICHCTBHE
«Cucrembl OLIEHUBaHUA Pe3yIbTaTOB 00yueHHst B TOMCKOM MOJIMTEXHUYECKOM yHUBepcuTeTe» 1 Ne59/071
OO0 yTBep>KIeHUH U BBEJIEHUU B JielicTBUE HOBOM penakuuu «IlonoxeHus o mpoBeAeHUH TEKYILEro
KOHTPOJISL U TPOMEKYTOUHOM aTTectauu B TIIY» [{ud. 3auet npoBoauTcs B ycTHOU (hopme

CornacHo 1IKajbl OLIEHUBAHUS PE3YJIbTAaTOB

18-20 6ai1oB (OTIUYHO) - BCECTOPOHHME 3HAHMS, OTIMYHbIE YMEHHUS U BJIajIeHUE OMBITOM MPAKTHYECKOH IeATeTbHOCTH,
HEOOXOANMBIE PE3YJIbTAThl 00yUeHHs CPOPMHUPOBAHEI;
14-17 6annoB (X0pomIo) - JOCTATOYHO NOJTHOE MOHUMAHHE MTPEIMETA, XOPOIINE 3HAHHS, YMEHHS U OIBIT IPaKTHYECKOH
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JeATeNbHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00y4eHHUs CHOPMUPOBAHEL;

11-13 GanoB (yIOBICTBOPUTEIBHO) - MpHeMiIeMoe OHMMAHKE TIPEIMETA, YI0BIETBOPUTENLHbIC 3HAHUS, YMEHHUS U
OIIBIT IPAKTUYECKON JIEATEIBHOCTH, HEOOXOJUMBIE PE3YIbTAaThl 00ydeHUs CHOPMHUPOBAHBI;

0-10 6amnoB (HeyI[OBJIeTBOpI/ITeJIbHO) - pe3ynbTaThl O0YUSHUs HE COOTBETCTBYIOT MUHUMAJBHO JOCTaTOUHBIM
TpeOOBaHUSM.

Pe3ysbTaThl MPOMEKYTOYHOM aTTECTAUH OPOPMIISIFOTCS BEZIOMOCTBIO M BHOCSTCS B 3a4E€THYIO KHIKKY
o0yuJaromerocs.




