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1. Poab qucnuniaunbl «Matematnka 4.1» B pOpMHPOBAaHMHU KOMIIETEHIIUH BbIYCKHUKA:

DyeMeHT . CocraBasiionyge pe3yJbTaTOB 0CBOEHHS (eCKPHITOPBI
. I/IH}]l/lKaTOpl)I JOCTHIKEHHUS KOMIIETEHIIMH
00pa3oBaTeILHOI KOMIIeTeHLIHH)
NPOrpamMMbl Kon HaumeHoBanue
(ml:clizlmlma, Cemectp KOMIIEeTeHIINHN ——— HaumeHoBaHHe HHIMKATOPA HanveHoBanme
npaktika, [HA) Koa naankatopa JTOCTUKEHUS Kon
Criocoben YK(VY)-1.1B1 Brnageer ombITOM TpUMEHEHUS
OCYIIECTBIIAT 3aKOHOB €CTECTBEHHBIX HAyK W
TIOUCK, MaTeMaTH4YeCKUX  METOAOB U
KPUTUYECKHIA Mozenel Ui peuleHus 3ajgad
aHaJIU3 ¥ CUHTE3 TEOPETUYECKOTO M IPUKIIAJHOTO
nHpopManun AHanuzupyer 3a/1auy, BhIACISI XapakTepa
VK(Y)-1 popmarn, MYK(Y)-1.1 PYCT 3a/1a1y, BbIL PARTEp
NIPUMEHSATh ee 0a30BBIC COCTABIISIONIME YK(Y)-1.1Y1 VYmeer peuiars 3a1a4u
CUCTEMHBIN TEOPETUUYECKOTO M IPUKIIAJHOTO
MOJXOA JJIst XapakTepa
pemeHus 3HaeT 3aKOHBl  €CTECTBEHHBIX
MOCTABJIEHHBIX YK(V)-1.131 HayK U MaTeMaTH4E€CKHE METOJIbI
3a7a4 TEOPETHUYECKOTO XapaKkTepa
Crocoben Bnageer anmapatom
TIPUMEHSTH MaTeMaTH4ecKOH CTaTUCTUKH JUIS
MartemaTnka 4 COOTBETCTBYIOII MIPOBEJECHUS TEOPETHUECKOTO
4.1 uii GpusuKo- UCCIIEOBAHUA U MOJIEINPOBAHUS
OIIK(Y)-2.2B1
MaTeMaTH4eCKH (bU3HUECKUX N XUMUYIECKUX
W anmapar, MPOLIECCOB U SIBJICHUH, a TaKkKe,
METOJIBI . JUTSI peILICHUS
ITpumenser MmaTemMaTHUECKUit
aHanu3a u N npodecCHOHANBHBIX 33134
MOEITHPOBAHIS anmapaT TeOpHH BEpOSITHOCTEH VO —
. MeeT MCIOJIb30BaTh
OIIK(Y)-2 N P N.OIK(Y)-2.2. U MaTeMaTU4YeCKON
" BEPOSATHOCTHHIE U
CTaTUCTHKH B HH)XEHEPHOU OIIK(Y)-2.2V1 p
TEOPETUUECKUX CTaTUCTHUECKUE METOBI TS
JIeSITENbHOCTH
u 00pabOTKH JaHHBIX
JKCHEPUMEHTA
BHBIX 3HaeT OCHOBHBIE OIIPEJIENIEHUS,
HCCIIEIOBAHUAX MIOHSTHS ¥ METO/IBI TEOPHU
OITK(Y)-2.231 IbL TEOP y
TIPU PEIICHUT BEPOSITHOCTH ¥ MAaTEMaTHIECKON
npodeccroHanb CTATHUCTHKH

HBIX 3a1a4




2. Iloka3zarenu n METOAbI OLICHUBAHUSA

Il1aHupyeMble pe3yIbTaThl 00yUeHH sl 10 AUCHHUILIHHE

Koa unaukaropa

HaunmeHoBaHue pa3jesia AUCHMIIMHBI

MeToabl oeHUBaAHUS

Kog HaunmeHoBaHue JIOCTHKEHHUS (OLeHOYHBbIE MePONPHUSTHS)
KOHTPOJIMPYeMOoii
KOMIIETEHIIHH
(nm ee yacTH)

PI1 Brnaneer 1.Ciry9aiiHpie COOBITHS Konrponbhas pabora
OCHOBHBIMU MOHSATUSIMU U METOJAaMH TEOPUU BEPOSTHOCTEN U 2.CryyaiiHble BEMMUYUHEL U UX cucTemsl | M3
MaTeMaTU4YEeCKON CTaTUCTUKH 3.3aK0H OONBIIHX YUCE, TPEIeIIEHBIC

N.YK(Y)-1.1 TEOPEMBI.

N.OIIK(Y)-2.2 | 4.BbI60poYHBIil METO/ U OLIEHUBAHHUE
napameTpoB
5.21eMeHTHI KOPPETSIIMOHHO -
PErpecCUOHHOTO aHan3a
6.IIpoBepka CTATUCTHYECKUX TUIIOTE3

P2 | Vmeer 1.Cryuaiiubie coOBITHS KonTpomsHast paota
KCIOJIb30BaTh BEPOSATHOCTHBIE I CTATUCTUUECKUE METOJIbI JIJIsI 2.CiyuaiiHble BeTHUUHbL ¥ uX cucTembr | WI3.
00pabOTKH JaHHBIX, & IMEHHO: anreOpy BepOSTHOCTEH 3.3aK0H OOJIBIIKMX YUCEI, TPEICIIEHBIC
CITy4aifHBIX COOBITHII, 3aKOHBI pacIpeIeTICHAs CITyJaitHOM N.YK(Y)-1.1 TEOPEMBI.

BEJIMYMHBI M HX CUCTEM, 3aKOHBI OOJIBIINX YucelN U npenensHble | M.OIK(Y)-2.2 | 4.BpIOOpOYHBIH METO/ U OLIEHHBAHKE

TEOPEMBI, BRIOOPOUHBIA METOJI M OIICHUBAaHUE MTAPaMETPOB, napameTpoB

pErpecCuOHHbIE MOJEIIH, IIPABUJIa IIOCTPOEHUS U IPOBEPKU 5.21eMeHTHI KOPPETSIIHOHHO -

CTaTUCTUYECKUX THUIIOTE3 PErpECCUOHHOTO aHaIn3a
6.ITpoBepKa CTATHCTHYSCKHUX THIIOTE3

P13 3Haer 1.CryuaitHbie cOOBITHS KourposnbHas pabora
aKCHOMAaTH4eCKOe  OMpejelieHue  BEPOSTHOCTH, OCHOBHBIC 2.CnyyaiiHple BETMUYUHBI U UX CUCTEMBI nas.
TEOPEMbl ~ TECOPHH  BEPOSTHOCTEH,  (OPMYJBI  MOJHOM 3.3aK0H OOJIBIIKMX YUCEJI, TPECIIbHBIC
BepossiTHOCTU U baiieca, cxeMy mociie[oBaTeIbHbIX UCIBITAaHUN TEOPEMBI.

Bepuymmu, dopmyny  BeprHymau, mpuOnuxkeHHbIE (HOPMYJIBI 4.BBIOOPOYHBIA METO U OIICHUBAHUE

Myagpa-Jlammaca u IlyaccoHa, (GYHKIUIO —pacripeaeiacHus napameTpoB

CIy4yailHOW  BEJIMYMHBI § U ee CBOMCTBAa.  IUJIOTHOCTb LYK(Y)-1.1 5.21neMeHThl KOPPESUOHHO -

pacmpelielieHuss U €€ CBOMCTBA, YHUCIIOBBIE XapaKTEPUCTUKH PErpecCMOHHOT0 aHalln3a
N.OIIK(Y)-2.2

CIlyJalHBIX BEJIMYMH W WX CBOWCTBA, OCHOBHBIC 3aKOHBI
pacrpeeieHust Cly4ailHbIX BEIMYHH, 3aKOHBI paclpe/eieHus
CIIy4aiHBIX BEKTOPOB, HepaBeHcTBa YeOblieBa, MpesebHbIC
teopembl UeOrimena, beprymmm, Jisnynosa, Myaspa-Jlamaca,
BBIOOPOUHBIN METOJ, AMIIUPUYECKHE 3aKOHBI pachpeieieHus,
OMIIUPUYECKHE  MOMEHTBI,  JOBEPHTENbHBI  WHTEpBal,
HHTEPBAIbHBIC OICHKH, BHIOOPOYHBIH MapHBIA KOI(D(HUIHESHT
KOppEJSLH, IApHasi perpeccus, NPoBepKa THIOTE3 O PaBEHCTBE

G.HpOBepKa CTaTUCTHYCCKUX T'UIIOTE3




JIUCTIEPCUM W CPEIHUX 3HAYEHUW HOPMAJIbHO pachpeelIeHHBIX
COBOKYIHOCTEM, KpuTepuid cornacus [IupcoHa.

3. IlIkaja oneHUBaHUA

[Topsimok opraHu3any OLICHUBAHUSA PE3YJIbTATOB OOYUYEHUS B YHHUBEPCUTETE PETIaMEHTUPYETCS OTIEIbHBIM JIOKAJIbHHIM HOPMATHUBHBIM aKTOM —
«CucTteMa OIlCHUBAHUS Pe3yJIbTaTOB 00yueHus B ToMckoM monuTexHu4deckoM yHuBepcutete (Crcrtema olieHUBaHusA)» (B ACHCTBYIOIICH PEeIaKIINN).
Hcnonb3yercss OaIbHO-PEUTHHIOBAsl CHCTEMa OICHUBAHUS DPE3yJbTaTOB 0oOyueHHMs. MToroBasi olleHka (TpaaWIlMOHHAS W JIMTEPHAs) IO BUIAM
yueOHol paestenbHOCTH (M3yuenue muctuiuinH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OIMPEISIIeTCS CyMMOW OalloB Mo
pe3yJibTaTaM TEKYyIIEro KOHTPOJIS U MPOMEXyTouHOH arrectaiuu (auddepeHinpoBaHHbIil 3a4eT) (MTOroBasi peUTHHIOBas OlleHKa - MakcumyM 100

0aJIoB).

PacnipeneneHre OCHOBHBIX W JIONOJHUTENBHBIX OajioB 3a OIICHOYHBIE MEPONPHUATHS TEKYIIEro KOHTPOJIA W TPOMEXYTOYHOW aTTecTaluu
YCTAHABIINBAETCS KAJCHAAPHBIM PEUTHHI-INIAHOM JUCLIUILINHEL.

PCKOMGHI[yeMaH mIKaJjia JJis1 OTACJIBHBIX OLICHOYHBIX MCpOHpI/IHTI/IfI BXOJAHOT'O M TCKYHIETO KOHTPOJIA

% BBINOJIHEHHS CooTBercTBHE
3aJaHusA Tpalll/lHl/IOHHOﬁ OLICHKE OHpe}IeHeH“e OHeHKH
90%+100% «OT1ayHO» OTnn4HOE TOHMMaHKEe NpeaMeTa, BCeCTOPOHHHE 3HAHUS, OTIIMYHBIE YMEHHS U BIIaJCHHE ONBITOM IIPAaKTUUYECKOH e TeIbHOCTH,
HEoOXOAMMBIE Pe3yJIbTaThl 00yUeHH sl CPOPMHUPOBAHBI, UX KAUECTBO OLIEHEHO KOJIMYECTBOM OaJLIOB, OJM3KHM K MAaKCUMAIBHOMY
70% - 89% «Xopomuro» JlocTaTo4HO NOJHOE TIOHUMAaHUE MPEAMETa, XOPOIIUe 3HAHNSI, YMEHHSI U OTIBIT IPAKTUYECKON IeATEIbHOCTH, HEOOXOIUMBbIE Pe3yIbTaThl
00y4eHust chOpMUPOBAHBI, KAYECTBO HH OJHOTO M3 HUX HE OLIEHEHO MUHMMAJIbHBIM KOJIMYECTBOM OaJlJIOB
55% - 69% «YmoBn.» [Ipremnemoe NOHMMaHKE TIPEIMETA, YAOBICTBOPUTEIbHBIEC 3HAHUS, YMEHHS U OIIBIT IPAKTUYECKOHN NEeSITENIHOCTH, HEOOXOANMBIE PE3YIIBTAThI
00ydeHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAIbHBIM KOJINYECTBOM 0alioB
0% - 54% «Heynosim.» PesynbraTsl 00ydeHHs] HE COOTBETCTBYIOT MUHHUMAJIBHO JOCTATOUHBIM TPEOOBAHUSIM
[IIxana s OLEHOYHBIX MEPOIPHUATHM dK3aMeHa
% BBINOJIHEHUS JK3aMeH, CooTBeTCTBHE
3alaHMii 9K3aMeHa 0asn TPAAMLHOHHOI OlICHKe Onpeneaenne ouenkn
90%+100% 18 +20 «OTnuuHO» OTim4HOE MOHMMAaHKE NpeaAMeTa, BCECTOPOHHHE 3HAHMS, OTIMYHBIE YMEHHS U BIIAJCHUE ONBITOM IPAKTUYECKOHN AESITENbHOCTH,
HEOOXOMMBIE Pe3yNbTaThl 00y4eHHs CHOPMUPOBAHBI, HX KAUECTBO OIIEHEHO KOJIMUECTBOM 0aIJIOB, OJIM3KUM K MAKCHMaJIbHOMY
70% - 89% 14+ 17 «Xopormro» JlocTaTo4HO NONTHOE TIOHWMAaHUE MPEAMETa, XOPOIINe 3HAHNS, YMEHHS U OTIBIT IPAKTHIECKON ESTEIbHOCTH, HEOOXOIMMBbIE
pe3yibTaThl 00y4eHust ChOPMUPOBAHBI, KAYECTBO HU OJJHOTO U3 HUX HE OLEHEHO MUHHMAIEHBIM KOJINYECTBOM 0aJlJIOB
55% - 69% 11+13 «YnoBm.» [Mpuemnemoe NOHUMaHKE PEIMETA, YOBICTBOPUTEIbHBIC 3HAHUS, YMEHHUS U OIIBIT IPAKTUUECKOMN NEeITeIbHOCTH, HEOOXOAUMbIE
[pe3ysbTaThl 00y4YeHus CHOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aJllIoB
0% - 54% 0+10 «Heymorm.» PesynbraThl 00y4eHHs HE COOTBETCTBYIOT MHHUMAJIBHO JJOCTATOYHBIM TPEOOBAHHSIM




4. TlepeyeHb TUNOBBIX 33IaHUI

OueHoYHbIe MEPONIPUSATHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3a}1aﬂm‘i

1.

KontpomnsHas padora

4,

|) JaHn psn pacnpenencHus.

3.
4.

11) Tlo aBYM He3aBMCHMBIM BBIOOpKam 00beMoB Nx = 11 u Ny = 10 HopMaibHBEIX pacrpenesenuii Haiinenst X =30.u Y =

KoHTponbHas paborta 1

U3 50 xonmeHcaTopoB 3a BpeMsi T U3 CTPOsi BBIXOIAT 5 KOHAEHCATOPOB. [IJIsi KOHTPOJIS BHIOMPAIOT 8 KOHEHCATOPOB.
HaiiTi BepOSTHOCTH TOTO, YTO CpPead HHX 3a BpeMs T U3 CTpOs BBIHAET POBHO 1 KOHICHCATOP, UCHOJB3YsS (hopMyiy
IIyaccoHa u nokanbHyto TeopeMy Jlamnaca.

IMpubop cocTouT M3 ABYX y3I0B @ W D, COCAMHEHHBIX MOCICIOBATEIBHO B CMBICIC HAJCKHOCTH, U CTaOMIM3aTOpa
HanpspKeHust S, padoTaromiero B IByX pexxuMax. I[lpu pabote craduimzaropa B HEpBOM pexuMe ¢ BeposiTHocThio 0.7
HaeXHOCTH Y3708 P(a) = 0.9, P(b) = 0.95. IIpu paGoTe crabuiuzaTopa BO BTOPOM PEKUME HAJAEKHOCTE y3i10B P(a) =
0.8, P(b) = 0.9. HaiiTn Hafie>kHOCTh PUOOPA, €CIIH Y3IbI HE3aBUCHMBI.

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

Tpebyercst Haiitu A, moctpouth rpaduk f(x), Halitn dyHKIMIO pactpenenenus F(x) u moctpouts ee rpaduk, HalTH

3amana WI0THOCTD pactpenenens f(x) cnywaitnoit Benmnunnsr X: f(x) =

BEPOSTHOCTH TIOMaAaHus BemnunHsl X Ha yaactok ot 0 1o 7 . Beraucmurs M[X].
2

Joxkazate dopmyiy Ilyaccona.
[I10THOCTB paciipeesie s HenpephIBHOM ciy4aifHoi BenynHbl. CBOHCTBA (C JOK-BOM).

KoHTponbHas pabota 2

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

ITocTpouTs rucTOrpaMMy, NOJIUTOH;

Haiitu ToueuHble OLEHKH MaTeMAaTU4YEeCKOT0 0XKUaHUs, TUCTIEPCUH, CPEHEKBAPAaTHUYHOTO OTKJIOHEHHSI, aCUMMETPUH U
JKCIIecCa;

[Tpu yposue 3Haunmocty o = 0.05 mpoBepuTh rUmnoTe3y o pacnpeiesieHHy JaHHOW BHIOOPKH 110 HOPMAJILHOMY 3aKOHY;
Haiitu nHTEpBasbHBIC OLIEHKM MaTeMaTHYECKOTO OXKHIaHUs, AUCTIepCcHH ¢ HaaexHocTsio B = 0.9.




OueHoYHbIe MEPONIPUATHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3a}1aﬂm‘i

2
28.u S, =08 wu SS = 0.6 . IIpu yposHe 3Haunmocti o = 0.05 mnpoBeputh HyneByro runotesy Ho: Mx = My npu

KOHKypupyromei Hi: mx # my.

UI3.

ITpuMep BapuanTa UHAWMBUAYAIbHBIX 3aJaHUM 1.

1. 13 100 n3nenwuii, cpeut KOTOPBIX UMeeTCst 4 HeCTaHAapTHHIX, BEIOPAaHBI CITydaliHBIM 00pa3oM 6 M3/enuii 1J1s IPOBEPKU MX
kadyecTBa. ONpeaeanTs BEPOSITHOCTh TOTO, YTO CPEAN BHIOPAHHBIX 6 M3eIMii OKaXyTCsl pOBHO 1 HECTaHAAapTHOE H3JIEINHe,
WCTIONB3Ysl KJIACCHYECKOE OIpe/ieJieHue BepOsTHOCTH, popMyiy bepHymin, popmyiy Ilyaccona u nokaibHyI0 Teopemy
Jlanmaca

2. Cuctema S COCTOWT M3 TPEX HE3aBUCHMBIX MOACUCTEM Sq, Sh ¥ Sc. HencnpaBHOCTH XOTsI OBI OTHOM MTOJICHCTEMBI BEZIET K
HEHCIPAaBHOCTHU BCEH cUCTEMBI (IOACUCTEMBI COSIMHEHBI ITocIenoBaTensHo). Iloacucrema Sh coCTOST U3 IBYX
HE3aBUCHUMBIX nyonmpyrommunx 6okoB bk (K = 1,2) (cxema mapaiienbHOro moICOeTHHEHHUS OJI0KOB B MOACHCTEMAX ).

b1

b,

HaiiT Hafle)KHOCTE CHCTEMBI — BEPOSTHOCTH TOTO, YTO CHCTeMa Oy/IeT HCIIPaBHA B TEYEHHH HEKOTOPOTO BPEMEHH, €CITH
U3BeCTHBI HagexHOoCTH 611okoB P(a) = 0.95, P(bk) = 0.9, P(c) = 0.99.

3. Jlana cuctema u3 JBYX ONOKOB @ M D, COGAMHEHHBIX MapajyIeNbHO B CMBICIE HaJexXHOCTH. Kaxnaplil u3 1Byx OJIOKOB
MOJKeT paboTaTh HE3aBHCHUMO OT IPYrOro B TPEX Pa3HBIX peXnMmax. BeposTHOCTh HacTyruieHus nepBoro pexxuma 0.1,
Broporo 0.3 . HanexxHocTh paboTsl nepBoro 61oka B 1 — M, 2 — M, 3 — M pexxumax pasHa cootBercTBeHHo 0.9; 0.8; 085.
Hanexxnocts pabotsl BTOporo 6i1oka B 1 — M, 2 — M, 3 — M pexumax paBHa cootBerctBeHHo 0.9; 0.95; 0.8 . Haiitn
Ha/Ie)KHOCTh CHCTEMBI, €CITH OJIOKH HE3aBUCHMBI.

4. Ilepenaercst 5 cooOuennii mo kaHay cBsizu. Kakmoe coobuienne ¢ BeposTHOCTHIO P = 0.3 HE3aBUCUMO OT APYTHX
nckaxaercs. CiryuaiiHas BenunHa X — YHCIIO HE NCKaKEHHBIX co00IeHni. [TocTponTh ee 3aKOHBI pacnpeesieHus, uX
rpaduKy, HAalTH ee YUCIIOBbIE XapaKTepUCTHKH. HaliTn BeposTHOCTB TOTO, 4TO OY/IET HCKa)KEHO HE MEHEE JABYX
coOo0OLIeHUH.

5. 3agaHa IIOTHOCTB pactpenencHus f(x) cinydyaitHo# BeaHYnHbl X2

P2
fo) = Asin“x, xe(0,x) '
0, x ¢ (0, 7)

Tpebyercst HaiiTh KO3Q(HUIHEHT 4, TTOCTPOUTD TpaduK IOTHOCTH pactpeaencuust f(x), HaliTh QyHKIHIO pactpeeneHus




OueHoYHbIe MEPONIPUATHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3a}1aﬂm‘i

F(x) u nocTpouts ee TpaduK, HANTH BEpPOATHOCTH TONAJAHKs BeNMMUnMHEl X Ha ydactok ot 0 o 7 . Haiftn uncioskle
4

XapaKTEPUCTUKHU CIIy4aiHON BEJIMYUHBI X.

I[Ipumep BapumaHTa MHAMBUIYAILHBIX 3aaHUN 2.

1. TIlo Beibopke o6bema N = 100 mocTpoeH psia pacipeeiCHus .

Xi -2.0 -1.5 -1.0 -05 0.0 0.5 1.0 15
pi | 0.06 0.11 0.19 0.22 0.16 | 0.12 | 0.08 | 0.06

Tocmpoums  2ucmozpammy, HOMUSOH U IMAUPUHECKYIO @yHuKyuio pacnpeodenenus. Haiimu moueunvie oyenku
MAMeMaAMu4eckKo20 0ACUOAHUS, OUCREPCUU, CPEOHEKEAOPAMUUHO20 OMKIOHEHUS, ACUMMEMPUL U IKCYecca.

2. Havimu Oosepumenvhvili UHMeEP8al HeUu386eCmHO20 MAMEMAMULECKO20 OHCUOAHUSL HOPMALbHOU CAYYAUHOU 6euduibl X,

3Has dosepumenvryro sepossmuocms B = 0.99 , o6vem vi6opru N = 20, svibopounyio cpeonioro X =200, ecau 1) o = 10,
2)s=10..

3. Tlo pe3yabraram 3KCIIEpPHMEHTA ITOJIyYeHa TabInIla HaOMIOACHHI CHCTEMBI CTydaiHbIX BenmnuuH (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 peepeccuio sudos f(x) = fi+ fox u f(x) = fi+ fox + Bax2.

4. Tlo nBym OONBIIMM HE3aBHCHMBIM BBIOOpKaM 00BeMOB Nx =42 m Ny = 58 HOpMaibHBIX pacmpenesieHUH HaWIeHBI
BbIOOPOYHBIE 3HAYCHUAMM MaTeMaTnieckux oxunannii X =120 m y = 130. [lucnepcuu ussecthsl D, = 24 u Dy =20.

Ipu yposHe 3uaunmoctu o, = 0.05 mnpoBepuTh HyJeBYIO TunoTe3y Ho: Mx = My npu koukypupytorei 1) Hi: mx # my,




OueHoYHbIe MEPONIPUATHS

le/lMepbl THIIOBBIX KOHTPOJbHBIX 3a}1aﬂm‘i

2) Hi: mx <my.

5. Tlo xpureputo [Tupcona npu yposHe 3Haunmocti o = 0.01 npoBepuTh runoTe3y o pacrpee’eHu: CIy4aiiHOW BEeINYnHbBI

X no HOpMaJbHOMY 3aKOHY, €CJIM 3aJaHO Nk HOHa,HaHI/Iﬁ

BBIOOPOYHBIX 3HAYEHHH CIydallHOH BENMYMHBI X B

nmoauHTepBa & = (ak, bk ):

£k 10 =15 15 +20 20 =25 25 +30 30 =35
Nk 15 20 35 18 12

9K3aMCH

w

RBPBoo~No O A

13.

14.

15.
16.
17.

18.
19.
20.

0.
1.
12.

Uro B TeopuM BEpOSTHOCTEW MOHMMAIOT I1OJ coObiTMeM? Kakoe coOblTme HasbIBaroT jaoctoBepHbIM? Kakoe —
HEBO3MOHBIM?

Kakwue onepannu onpezeneHsl Hag coOITHAMEU? KakoBEI CBOMCTBA 3THX OTIepanuii?

CoopmynupyiTe CTaTHCTHIECKOE, KIACCHYECKOE, TEOMETPHYECKOE OIPEACICHHS BEPOSTHOCTH. B Kakux cirydasx
UCIIOJB3YIOTCS 3TH OIIPEIeNICHUS ?

CcopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPHU BEPOSITHOCTEH.

VYKaKuTe OCHOBHBIE CBOICTBA BEPOSITHOCTH.

UYro Takoe yCIIOBHAs BEpOSTHOCTH? Kak onpenensercs 3aBHCUMOCTh M HE3aBUCUMOCTh COOBITHIA?

YeMmy paBHBI BEPOSITHOCTH CYMMBI U TIPOU3BE/ICHHSI COOBITHIT?

B kakux cimydasix AJis pacdera BEposITHOCTEN npuMeHsieTcst (JopMyJibl TIOJTHOM BeposiTHOCTH U baiieca?

UYro Takoe cxema ucnbiTaHuil beprymnn?

B kakux cimyyasix s pacueTa BEpOATHOCTEH mpuMeHstoTes hopmysibl bepuymm. Myaspa-Jlamnaca, [Tyaccona?
UYro Takoe ciryyaiiHas BennurHa? UTO Ha3bIBAIOT 3aKOHOM PacHpe/iesIeHHs CIIy4aifHOI BENNYHHBI?

Kakas ciyuaiinas BenwuMHa Ha3bIBAaeTCS JUCKPETHOH citydaiiHoW BenwmuuHOW? UTo Takoe psA pacnpenesieHHs
JMICKPETHOH CITydaifHOW BETMUUHBI?

Haiite ompenenenue (QYHKIUH pacHpefeNieHHus CIyYailHOW BeImYWHBI. KakoBBI OCHOBHBIC CBOMCTBAa (DYHKITHH
pacripeiesieHust CIIy4aiHON BeTHYHHBI?

Kakas crnyuaiiHass BelMYMHA HA3bIBAETCS HEMPEPBIBHON CiiydailHOH BennunHON? UYUTO Takoe IIIOTHOCTh
pacnpeeeHUsT HePEPBIBHOM CITyYaiHON BETUUUHBI?

KakoBbl OCHOBHBIE CBOICTBA INIOTHOCTH U (DYHKIIUH pacrpeielieHNs] HePEPbIBHOW CIy4aifHOI BENUYMHbI.

Kakue yncioBble XapaKTEpUCTUKH CiTydaitHOW BenMuuHbI Bl 3HaeTe? UTo XapaKTepU3yIOT 3TH XapaKTePUCTHKN?
Kak ompenensercs MaTeMaTHdecKkoe OXKUAAHUE CIydalfHOM BEJIUYMHBI, KAKOBBI CBOWCTBA MaTEeMaTHYECKOrO
OXKHUJIAHUS?

Kak ompeznensiercs aucnepcus ciaydaiiHoi BennunHbl? KakoBbI CBOWCTBA AUCTIEpCUI?

Kak ompenenstorcst n 94To XapakTepru3yroT Ko3(GHINEHT aCUMMETPHH M HKCIIECC PacIpeIeIICHNs?

Kak ompegensitoTcst KBaHTHIHM M KPUTHUECKHE TOUKU paclipeaeIeHus ?
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21.

22.

23.
24,

25.

26.

27.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

42,
43.

Kakoe pacnpenenenne HasplBaeTcss OWHOMHAIBHBIM? YKa)KUT€ OCHOBHBIE YHCJIOBBIE XapaKTEPUCTHKU
OMHOMHAJILHOTO pacIIpe/IeNIeHusI.

Kakoe pacnpenenenue HasbiBaercsi pacnpeznencHueM I[lyaccona? KakoBbI OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHKU
pacupenenenus [lyaccona?

Uro Takoe MpoCTeHImii TOTOK coOBITHI? KakoMy pacripeneieHiio MO JIIMHACTCS MPOCTEHIITHIA TOTOK COOBITHI?
Kakoe pacnpeneneHne Ha3bIBalOT pPAaBHOMEPHBIM pacrpenesneHueM? YeMy paHbl IUIOTHOCTh W (YHKLUS
pacnpeeneHus, OCHOBHbIE YHCIIOBbIE XapaKTEPHUCTHKU PABHOMEPHOT'O PacIIpeAeIeHUs?

Kakoe pacmpeneneHne Ha3bIBalOT HOPMAJIBHBIM pacrpezerieHueM. KakoBa MIIOTHOCTP M OCHOBHBIE UHCIIOBBIC
XapaKTEepPUCTUKU HOPMAJIbHOTO 3aKOHA?

Uro Takoe cTaHmapTHas HOpMajbHas BennunHa? KakoBa cBsi3b MexAy QYHKIUSIMHU pacnpeaeieH s IIPOu3BOIbHOM
HOPMaJBbHOW BENWYMHBI W CTaHJapTHOW HOpPMajbHOW BennuyuHBI? Kak cBsi3aHa (yHKIUS —pacrpeneseHus
CTaHAApTHOM BeIW4YMHBI ¢ pyHKkuel Jlamaca?

Kak onpenensiercs BeposSTHOCTh OTKJIIOHEHUSI HOPMaJbHOM CIy4alHOW BEIMYMHBI OT MATEMaTHYECKOTO OXKHIAHUS
Ha 33JJaHHYIO BeJMYNHY? B 4eM COCTOUT IPaBHUIIO «TPEX CUIM»?

Uro Ha3BIBAIOT CHCTEMOH chydaifHeIX BenamuuH (cimydaidHbiM BekTopoM)? Kak onpenensercs ¢(yHKIms
pacIipeielIeHus CHCTEMBbI CITyJaiHBIX BEJINYMH, KAKOBBI €e CBOWCTBA (IS IBYXMEPHOTO CIIy4aifHOTO BEKTOpa)?
Kakme cnydaiiHble BEKTOpPHI OTHOCAT K BEKTOpaM JAWCKpeTHoro Tuma? UYro Takoe TabiMIa COBMECTHOTO
pacnpeneneHus: CHCTEMBI, IMEIOIIeH TUCKPETHOE pacipeieNieHre?

Kakue ciy4aifHple BEKTOPBI OTHOCAT K BEKTOpaM HepephIBHOTO THIa? YTO Takoe IUIOTHOCTH COBMECTHOTO
pacripeiesieHusi CHCTEMBbI, MMEIoLIell HemnpepbiBHOE pacnpeneneHre? KakoBbl OCHOBHBIE CBOMCTBA IUIOTHOCTH
COBMECTHOT'O pacIipezesIeHus ?

Kak omnpeznensercs He3aBUCHMOCTh CITyYaifHbIX BENUYMH? UTO Takoe YCIIOBHBIN 3aKOH pacipeieeH s ?

Uemy paBHBI MaTEMaTHYECKOE OXKHUIAAHUE U JUCIIEPCHS CYMMBI U TIPOM3BENICHNS CIy4aiHbIX BETHYHH?

Uro xapaKkTepu3yloT KoBapuanus 1 Ko3(GHUIUESHT KOPPEISIIUY CITyYaifHbIX BEIMYNH? YKaXUTe OCHOBHBIE CBOWCTBA
KO3 PUIMCHTA KOPPEIISIIHH.

Kak oueHUTh BEpOSATHOCTb OTKIOHEHHs CIIy4allHOM BEIMYUHBI OT MATEMAaTHYECKOTrO OKUAAHUS C IOMOLIBbIO
HepaBeHCTBa YeOrpIea?

Copmymupyiite 3akoH 0oibmux uncen YeoOrimesa, TeopeMmy bepHym.

Coopmynupyiite neHTpabHYO Tipeenbayto Teopemy (LIIIT).

Uro B MaTeMaTW4ecKOH CTATHCTUKE MOHUMAIOT TMOJ T€HEpaNIbHOW COBOKYIMHOCTHIO? BEIOOpKOI M3 reHepambsHON
COBOKYITHOCTH?

Kak ctpouTtcs craructuueckuii psaa? B kakux ciydasx mpUMEHsSIETCsl CTPYNIUPOBAaHHbIN cTaTucTudeckuii psaa? Kak
orpeJeNnsieTcs JUIMHA HHTepBalia IPYIIHUPOBaHMs?

UTo OLIeHMBAET CTATUCTHYECKUH PsII OTHOCUTENBHBIX YacToT? [InoTHOCTEH YacToT?

Uro uCHodb3ylOT B KadecTBe TpadUuecKod WILIIOCTPAalMM CTaTUCTHYECKUX psnoB? OLEHKOH KakuX KpPUBBIX
SIBJISIFOTCS TTOJIMTOH YacTOT M THCTOTpaMma?

Kakune BenMunHBI UCTIONB3YIOT B KaYECTBE YMCIIOBBIX XapAaKTEPUCTUK BHIOOPKH? KakoBBI OCHOBHBIE CBOMCTBA 3THX
XapaKTEepUCTHK?

Kak ompeznensiercs sMmupuyeckas GyHKIHS pacnpenesieHns1? YKaKUTe OCHOBHBIE CBOHCTBA 3TOH (PyHKINH.

Yro Takoe onenka napamerpa? Kakas oneHka Ha3biBaercs HecMmenieHHoW? Kakas — cocrosrenpHoit? Kakas
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3¢ GeKTUBHON?

44. Yro Takoe NOBEPUTEIBHBIA HHTEPBAJ U BEpOSTHOCTH? KakoBbl OCHOBHBIE IPUHIMITEI TTOcTpoeHust JI1?

45. Kak cCTpoWTCS JOBEpUTENHHBI WHTEpBaT IS MaTEeMAaTHYeCKOTO OXHUAAHWS HOPMAIBHOW TeHEepalbHOU
COBOKYITHOCTH IIPH U3BECTHOM U HEU3BECTHOM O ?

46. Kak ctpouTcst 10BEpUTEIbHBIN UHTEPBAII ISl IUCIIEPCUN HOPMAJIbHOW I'eHEPaIbHOM COBOKYITHOCTH ITPU U3BECTHOM
U HeM3BECTHOM a ?

47. Yro Takoe CTaTUCTUYECKAS TUIIOTE3a U CTATUCTUUECKUI KPUTESPHIA?

48. Kakue ommOKH Ha3bIBAIOT OIIMOKAaMK IIEPBOTO U BTOPOTO POJia MPU NPUMEHEHUH CTaTUCTUYECKUX KputepueB? Kak
OIPEEISIETCS] MOLTHOCTh M COCTOSITENILHOCTD KPUTEPHS?

. 2
49. Onummre kpuTepuil cornmacusa )~ Ilupcona Uit mpoBepKU FHIIOTE3bI O 3aKOHE paclpeeeHus.

50. OnuumuTe KPUTEPUH IS TPOBEPKH 'MITOTE3 O 3HAYCHUH MaTEMAaTHUECKOTO OKUJIaHHsI HOPMaJIbHOM COBOKYITHOCTH.
51. OnumwuTe KPUTEPUH IS TPOBEPKH 'MITOTE3 O 3HAYSHUH AUCIIEPCUU HOPMAIBHON COBOKYITHOCTH.

52. Kaxkue ncrosnp3yoT KpUTEPHH JUIsl IPOBEPKU THUIIOTE3bI O PABEHCTBE JUCIEPCHI IBYX HOPMAJIbHBIX BEJIMUYNH?

53. Kakue ncronp3yoT KpUTEpPHH JUIsl IPOBEPKU THUIIOTE3bI O PABEHCTBE JBYX CPEJIHUX HOPMAaJIbHBIX BEUYHH?

5. MeToauuecKkue YKa3aHud 10 nmpoueaype ouCcHuBaHusd

OneHo4HbIe MEPONIPUSITHS

l'lpoue}lypa NMPOBEACHUS OLICHOYHOI'0O MEPONIPUATHS H HeOﬁXO)IMMl)Ie METOAHYCCKHE YKAa3aHUsL

1.

Konrpomnsnas pabora

B cemecTpe cTyneHTHl BBINOJHSAIOT 2 KOHTPOJIBHBIX pPabOTHI, COAEp)KaHWE KOTOPHIX OXBAaTHIBAET BCE Pa3lIelib
mucuumuebl.  Kakmomy cTymeHTy Bblmaercss cBoHM BapuaHT. KOHTposibHBIE pPa0OTBI HPOBOAATCS B Hachl
MIPaKTHYECKUX 3aHATHH. 3a KaXKAYI0 KOHTPOJBHYIO PabOTy MaKCHMAJbHBIN Oalll OmpesenseTcss B COOTBETCTBHE C
PEUTHHT-TIJIAHOM AMCLUTUIMHBL.

Kpurtepun oueHku 3aiaHus:

e banybl 32 KOHTPOIBbHYIO pabOTy MOJIYy4YarOTCsl yMHOXKEHHEM MaKCHUMAJIbHOTO 0aia, MpeayCMOTPEHHOTO 32
Hee B COOTBETCTBHE C PEUTHHT- TUIAHOM, Ha JIOJI0 BEPHO BBHIITOJHEHHBIX 3a/IaHUI.

nas3

B cemectpe ctyaentsl BeinossoT 2 /I3 o BceM paszgenam nporpaMMbl JUCHMILIMHBL, Y KaX]IOTO CTYJICHTA B
rpymme cBoil Bapuant U/13, Homep BapuaHTa COOTBETCTBYET NOPSAKOBOMY HOMEPY CTYJIEHTA B CHUCOYHOM COCTaBE
TPYIIITEL.

W/I3 BeIIaeTCS KaXKAOMy CTYJIEHTY MEPCOHAIBHO.

Pemmenne kaxmaoro 3ajaHus J0KHO OBITH IOJPOOHBIM, C BKIFOUCHUEM IPOMEKYTOUYHBIX PACYETOB, PACCYKICHUH,
MOSICHEHHI, C YKa3aHUEM MCIIOJIb30BaHHBIX METOI0B U (hopMyI1. 3aJlaHNE BBICBUIAECTCS OTACIBHBIM (pailiioMm,
ykaszpiBaetcss PUO, rpynna.




OneHovHbIe MEPONIPUSITHS

Hpoue}]ypa NMPOBEACHHUS OLICHOYHOI'0O MEPONIPUATHS H HeOﬁXO)Il/lMl:Ie METOAHYCCKHE YKA3aHUL

Kpurtepun oueHuBanus
Odopmnenne 3aganns 25% OamioB
Copnepxanue 75% OamnoB

W3 cunraeTcs 3a4TeHHBIM, eciu HabpaHo Oozee 55% oT MakcuMabHOTO Oaa 3a 3a/1aHue

9K3aMCH

DK3aMeH MPOBOAUTCS B COOTBETCTBUU C [losi0okeHrEM 0 MPOBEACHUU TEKYIIETO KOHTPOJIS U
npomexyTouyHo arrectanuu TIIY.




