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1. Poab qucuuniaunbl «Matematnka 4.1» B popMHPOBAaHMHU KOMIIETEHIUH BbIMYCKHUKA:

DyeMeHT . Cocrapasiionye pe3yJbTaTOB OCBOEHHS (IeCKPHNITOPHI
s I/IH}]l/lKaTOpl)I JOCTHKEHHUS KOMIIETEHIIMH
00pa3oBaTe/ILHOI KOMIIeTeHI[HH)
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 3aJa4y, BbIIeNss XapakTepa
VK(Y)-1 popmarn, MYK(Y)-1.1 PYCT 3a/1ay, B PARTEp
NIPUMEHSATh ee 0a30BBIC COCTABIISIONINE 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 CTaTUCTHUKH JUIS
MartemaTnka 4 COOTBETCTBYIOII MIPOBEECHUS 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
ITpumensier MmaTemMaTHUECKUIt
aHanu3a u . npodecCHOHANBHBIX 33134
MOEITHPOBAHIS amnmnapaT TeOpHH BEpOSITHOCTEN VO —
. MeeT MCIOJIb30BaTh
OIIK(Y)-2 N P N.OIK(Y)-2.2. U MaTeMaTH4YeCcKon
" BEPOSATHOCTHHIE U
CTaTUCTHKHU B HH)XEHEPHOU OIIK(Y)-2.2V1 p
TEOPETUUECKUX CTaTUCTHUECKUE METOBI TS
JIeSITENBHOCTH
u 00pabOTKH JaHHBIX
JKCHEPUMEHTA
BHBIX 3HaeT OCHOBHBIE OINIPEIEIICHUS,
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 pe3y/IbTaThl 00yUeHH sl 110 AUCIHUILIHHE

Koa unaukaropa

HaunmeHnoBanue pa3aesa TMCUUIIIMHBI

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 OOJNBIIHX YUCE, IPEaeIIEHBIC

N.YK(Y)-1.1 TEOPEMBI.

N.OIIK(Y)-2.2 | 4.BbI60poYHBIil METO/ U OLIEHUBAHUE
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 UX CUCTEM, 3aKOHBI OOJBIINX 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 pacripeieicHus 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 OambHO-PEUTHHIOBAsl CHCTEMa OICHUBAHUS pPE3yJbTaTOB oOyueHHs. MToroBasi olleHka (TpaJWIIMOHHAS W JIUTEPHAs) IO BUIAM
yueOHol paestenbHOCTH (M3yuenue muctuiuinH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OIMPEISIIeTCS CyMMOW OalloB Mo
pe3yJibTaTaM TEKYyIIEro KOHTPOJIS U MPOMEXyTouHoH artectaiuu (auddepeHinpoBaHHbIil 3a4eT) (MTOroBast peUTHHIOBas OlleHKa - MakcumyM 100
0aJIoB).

PacripenieneHrie  OCHOBHBIX W JIOTIOJHUTEIBHBIX OaZIOB 32 OILGHOYHBIE MEPONPHUATHS TEKYIIEro KOHTPOJIS M TPOMEKYTOYHOW aTTECTAIMH
YCTaHABIIMBAETCS KaJCHAAPHBIM PEUTHUHT-TJIAHOM JUCIUIIAHBL.

PCKOMGHI[yeMaﬂ mIKaJjia JJis1 OTACJIBHBIX OLICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOJAHOT'O M TCKYHIETO KOHTPOJIA

% BBINOJIHEHUS CooTtBeTcTBHE
M, OnpeneiieHne OLeHKH
3aJaHusA TPaAUIIMOHHOHU OLICHKE
90%+100% «OT1ayHO» OTnn4HOE TOHMMaHKEe NpeaMeTa, BCeCTOPOHHHE 3HAHUS, OTIIMYHBIE YMEHHS U BIIaJCHHE ONBITOM IIPAaKTUUYECKOH e TeIbHOCTH,
HEOOXOIUMBIC PE3yJIbTaThl 00yUeHHUs cHOPMUPOBAHBI, KX KAYECTBO OI[CHEHO KOJIMYECTBOM 0AJUIOB, OJIN3KMM K MAKCUMAJIbHOMY
70% - 89% «Xopomuro» JlocTaTo4HO NOJHOE TIOHUMAaHUE MPEAMETa, XOPOIIUe 3HAHNSI, YMEHHSI U OTIBIT IPAKTUYECKON IeATEIbHOCTH, HEOOXOIUMBbIE Pe3yIbTaThl
O6y‘IeHI/I$[ C(t)OpMI/IpOBaHI)I, Ka4yCCTBO HU OJJHOT'O U3 HUX HC OLICHCHO MUHUMAJIbHBIM KOJTHYCCTBOM 6ann013
55% - 69% «YmoBn.» [Tpremnemoe NOHMMaHKE TIPEMETA, YOBICTBOPUTEIbHBIEC 3HAHUS, YMEHHUS H OITBIT IPAKTHUECKOHN NEeSITEIILHOCTH, HEOOXOANMBIC PE3YIIBTAThI
00ydeHust chOPMUPOBAHBI, KAYECTBO HEKOTOPBIX N3 HUX OLICHEHO MUHUMAJIBHBIM KOJIMIECTBOM 0aylIoB
0% - 54% «Heynosim.» PesynbraTsl 00ydeHHs] HE COOTBETCTBYIOT MUHHUMAJIBHO JOCTATOUHBIM TPEOOBAHUSIM
[IIkana aJ1s OIIEHOYHBIX MEPONIPUATHH U T HEePSHIIMPOBAHHOTO 3a4eTa / 3aueTa
Crenenn
a
chopmupoBaHHOCTH Bamn COOTBeTC”EBl/le Onpenenenue onesicn
pesyabTaToB TPaAUIIMOHHOHN OLICHKE
00yueHust
90% -+ 100% 90 + 100 «OTIn4HO» OT1IM4HOE NOHMMAaHHE IIPEIMETA, BCECTOPOHHHUE 3HAHUS, OTIMYHBIE YMEHUS M BIaJCHHE ONBITOM IIPAKTHYECKOH IEATEILHOCTH
b 2
HE00XOANMBIC Pe3yNbTaThl 00y4YeHNUs! cOpMUPOBAHBI, HX KAYECTBO OIEHEHO KOJIMYECTBOM 0aJIOB, OIM3KIUM K MAaKCHMAIIEHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO MOJTHOE TIOHNMAHUE MIPEAMETa, XOPOIINE 3HAHNS, YMEHHS U OIIBIT MPAKTUIECKON ESTEIbHOCTH, HEOOXOJMBbIE
pe3ynbTaThl 00y4IeHHs CHOPMUPOBAHBI, KAYECTBO HH OHOTO M3 HUX HE OLEHEHO MUHIMAIBHBIM KOJINYECTBOM 0aJlIOB
55% + 69% 55+69 «Y 10BIL.» [Tpuemnemoe NoHMMaHKE MPEMETA, YAOBIECTBOPUTEIbHbIC 3HAHUS, YMEHHUS U OIBIT IPAKTHUECKOM NeITeIbHOCTH, HEOOX0ANMbIE
pe3yibTaThl 00y4eHus CHOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MHHUMAIGHBIM KOJIMYECTBOM 0aJIsIOB
55% +100% | 55+ 100 «3auTeHo» Pe3ynbTaThl 00y4eHHUs] COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM




0% + 54%

0-+54 «Heymoi.»/
«He 3aureno»

PesynbraTsl 00y4ueHNsI HE COOTBETCTBYIOT MHHIUMAIBHO JOCTATOUYHBIM TPEOOBAHUIM

4. TlepeveHb TUNOBBIX 3aIaHUI

OueHovHbIE MeponpusaTHs

le/lMepbl THIIOBBIX KOHTPOJBHBIX 3a1aHuil

1.

KonrtpomnbHas padora

4,

1.
2.

KoHTponbHas paborta 1

U3 50 xonmeHcaTopoB 3a BpeMsi T U3 CTPOsi BBIXOJIAT 5 KOHAEHCATOPOB. [IJIsi KOHTPOJIS BHIOMPAIOT 8 KOHIEHCATOPOB.
HaiiTi BeposATHOCTH TOTO, YTO Cpeau HHUX 3a BpeMs I U3 CTPOS BBIHAET pPOBHO 1 KOHIEHCATOp, HCHOIB3YS (popMyIy
IlyaccoHa u nokanbHyto TeopeMy Jlamnaca.

ITpubop cocTouT W3 ABYX Y3I0B @ W D, COCIMHEHHBIX MOCICIOBATEIBHO B CMBICIC HAJCKHOCTH, M CTaOMIM3aTOpa
HanpsDKeHust S, padoTaroliero B IByX pexxumax. [Ipu pabore cTabuimzaropa B MEPBOM pexume ¢ BepositHocThio 0.7
HaJexKHOCTH y310B P(a) = 0.9, P(b) = 0.95. IIpu paboTe cTabunuzaropa BoO BTOPOM PEKHME HaJEKHOCTD y310B P(a) =
0.8, P(b) = 0.9. HaiiTn Hafie:>XHOCTh PUOOPA, €CIIH Y3IbI HE3aBHCHMBI.

Axsinx, Xxe(0,x)
0, x ¢ (0,7)

Tpebyercst maiitn A, mocrpouts rpaduk f(x), maiitn dymkumio pactupeneneuus F(x) u mocrpouts ee rpaduk, HaWTH

3ajana mI0THOCTH pactpeaenenus f(x) cnyuaiinoi Bennunnel X: f(x) =

BEPOSATHOCTH Monaanus BetndrHbl X Ha yyacTok oT 0 mo 7 . Beruucmuts M[X].
2

Hoxkazate ¢popmyiy Ilyaccona.
[I10THOCTB paciipeesieHus] HenpephIBHOHN ciy4yaifHoi BenynHbl. CBOHCTBA (C JOK-BOM).

KoHTponbHas pabora 2

|) JaHn psn pacnpenencHus.

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

ITocTpouTs rucTOrpaMmy, IOJIMIOH;
HaliTu ToueuHble OLIEHKH MaTeMAaTHYEeCKOT0 OXKUIAHUS, TUCTIEPCUH, CPEIHEKBAPAaTHUHOI0 OTKJIOHEHHS], aCHMMETPUH U




OneHoYHbIe MEPONIPUSITHS

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

JKCIIECCa;
3. TIlpwu yporHe 3naunmocty o0 = 0.05 mpoBepuTh rMIIOTE3Y O pacHpeCICHUN JaHHON BRIOOPKH 10 HOPMAJILHOMY 3aKOHY;
4. Haiitn uHTEpBaJIbHBIC OLICHKW MaTEMaTHYECKOTO OXKHIaHUsl, AUCIIepCHH ¢ HaaexHocThio B = 0.9.

11) ITo 1ByM He3aBHCHUMBIM BBIOOpPKaM 00BeMOB Nx = 11 1 Ny = 10 HOpMAIBHBIX pacnpeneleHIi HailIeHbI X =30.u )_/ =

2
28.u S, =08 wu S; = 0.6 . [Ipu ypoBHe 3Haunmoct a = 0.05 mnposeputs HyneBylo rumoredy Ho: Mmx = My mpu

KOHKypupyromei Hi: mx = my.

UI3.

ITpuMep BapuanTa UHAMBUAYAIbHBIX 3aJaHUM 1.

1. 13 100 n3nenwuii, cpeut KOTOPBIX UMeeTcst 4 HeCTaHAapTHHIX, BEIOPAaHBI CIIydaliHBIM 00pa3oM 6 M3/enuii 1J1s IPOBEPKU MX
kagecTBa. ONpenenuTs BEpOsITHOCT TOTO, YTO CPEAN BHIOPAHHBIX 6 M3AENii OKaXyTCsl pOBHO 1 HECTaHAApTHOE H3JIEIHeE,
WCTIONB3YsI KJIaCCHUYECKOe OIpeleNieHre BepOosTHOCTH, GopMyiy beprymmm, ¢popmymy Ilyaccona u nokaabHYIO TeOpeMy
Jlanmaca

2. CucreMa S COCTOHT M3 TPEX HE3aBUCUMBIX IOACHCTEM Sa, Sb U Sc. HemcnpaBHOCTE XOTS ObI OTHOM MOACUCTEMEI BEAET K
HEHCIIPaBHOCTH BCEH CUCTEMBI (IIOACUCTEMBI COSANHEHBI IocenoBaTenbHo). [loacuctema Sy cocTosT U3 ABYX
HE3aBUCHUMBIX nyonupyrommunx 6okoB bk (K = 1,2) (cxema mapaiienbHOro moICOeIHHEHHUS OJI0OKOB B MOICHCTEMAX ).

b,

b,

HaiiT Hafle)KHOCTh CUCTEMBI — BEPOSTHOCTH TOTO, YTO CHCTEMA Oy/I€T HCIIPaBHA B TEYEHHH HEKOTOPOTO BPEMEHH, €CIIU
u3BeCTHBI HagexHoCcTH 6110KoB P(a) = 0.95, P(bk) = 0.9, P(c) = 0.99.

3. Mana cuctema U3 OByX OJOKOB @ M D, COCAMHEHHBIX MapaJuUICIbHO B CMBICIEC HANSKHOCTH. Kakablid M3 IBYX OJOKOB
MOJKET paboTaTh HE3aBHCHUMO OT IPYrOro B TPEX Pa3HBIX pexnMmax. BeposTHOCcTh 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.
Hanesxxunocts pabotsl BTOporo 6moka B 1 — M, 2 — M, 3 — M pexxumax paBHa cootBerctBeHHo 0.9; 0.95; 0.8 . Haiitu

Ha/Ie)KHOCTh CHCTEMBI, €CITH OJIOKH HE3aBUCHMBI.

4. Ilepenaercst 5 cooOuiennii mo kanay cesizu. Kakmoe coobuienne ¢ BeposTHOCTHIO P = 0.3 HE3aBUCUMO OT APYTHX
nckaxaercs. CiryuaiiHas BeanunHa X — YHCIIO HE NCKaKEHHBIX coo0IeHni. [TocTponTh ee 3aKOHBI pacnpeesieHus, uxX
rpadMKy, HAlTH ee YUCIIOBbIE XapaKTepUCTHKH. HaliTn BeposiTHOCTB TOTO, YTO OYET HCKKEHO HE MEHEE IBYX
COOOIICHHH.

5. 3agana mioTHOCTH pactpenencuust f(x) ciydaiinoi Bemmanub X:




OneHoYHbIe MEPONIPUSITHS

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

Asin?x, xe (0,7
f(x) = ( ) ,
0, x & (0, )
Tpe6yeTc51 HaﬁTH KOS(i)q)I/IHPIeHT A, HOCTpOI/ITI) l"paq)I/IK IIJIOTHOCTHU pacnpe/:[eneHI/Iﬂ f(x), HaﬁTPI (byHKHI/IIO pacnpe,ueneHI/Is{

F(x) u mocTpouts ee TpaduK, HAUTH BEPOATHOCTH MOMANAHUs BenmuuHel X Ha yyactok o 0 no 7 . Haiitn ucrossre

4

XapaKTepUCTUKH CIIy4alHOUM BEIUUUHBI X.

IIpuMep BapuaHTa MHIAUBUIYAJIbHBIX 3aJaHUN 2.

1. TIlo Beibopke o6bema N = 100 mocTpoeH psia pacipeIeiCHus:

Xi -2.0 -1.5 -10 -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

Iocmpoums  eucmozpammy, RNOMUSOH U IMAUPUYECKVIO (QYHKYyulo pacnpedenenus. Hatimu moueunvie oyenku
MAMEMAMUYECKO20 0HCUOAHUSL, OUCHEPCUU, CPEOHEKEAOPAMUUHO20 OMKIOHEHUSl, ACUMMEMPUU U IKCYeccd.

2. Havimu 0osepumenvhbili UHMEPEAl HeU386eCMHO20 MAMEMAMULECKO20 OHCUOAHUSL HOPMALbHOU CIYYAUHOU 6eluduibl X,

3nas 0osepumensuyio eepoamuocms B = 0.99 , 0o6wem svibopru N = 20, gpibopounyro cpeonioro X =200, eciu 1) o = 10,
2)s=10..

3. Tlo pe3ynbraTaM 3KCIIEpUMEHTA OTyYeHa Ta0IKIa HAOII0AEHHH CUCTEMBI ClIy4aiHbIX BeauuuH (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
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le/lMepbl THIIOBBIX KOHTPOJbHBIX 3a}1aﬂm‘i

Oyenums dannyio mampuyy pacnpedenenus (X, Y) na peepeccuio sudos f(x) = fi+ fox u f(x) = fi+ fox + X2,

4. Tlo nBym OOJBIIMM HE3aBHCHMBIM BBIOOpKaM 00beMOB Nx =42 m Ny = 58 HOpMaibHBIX paclpenesieHUH HalIeHbI
BBIOOPOYHBIC 3HAYCHMSIMH MAaTEeMaTHUECKUX okugannidi X = 120 u y= 130. Mucnepcuu uzsectnsl D, = 24 u Dy =20.

[Ipu yposHe 3naunmoctr o, = 0.05 mpoBepuTh HyJeBYIO TUOTE3y Ho: Mx = My npu KoHkypupyrorei 1) Hi: mx # my,
2) Hi: mx <my.

5. Tlo

X no HOpPMaJIbBHOMY 3aKOHY, €CJIM 3aJaHoO Nk HOHaI[aHI/Iﬁ

kputepuro [Iupcona npu yposae 3HaunMoct a = 0.01 npoBepuTh rumnoTe3y o pacrnpeeieHU: CIIy4aifHOW BENNYNHbBI
BBIOOPOYHBIX 3HAUEHHWH CIy4aidHOHl BeIWYMHBI X B

noauHTepBai £ = (ak, bk ):

Lk 10 =15 15 =20 20 =25 25 +30 30 =35
Nk 15 20 35 18 12

3auer

Hepequb BOIIPOCOB, OTBETHI HA KOTOPHIC JAKOT BO3MOXHOCTH CTYACHTY IIPOACMOHCTPHUPOBATH, ad
IpernoaaBaTCJIr0 OIICHUTH CTCIICHBb YCBOCHHUA TCOPCTHUCCKHUX M d)aKTI/ILIeCKI/IX 3HaHPII>'I HA YPOBHC
3HAKOMCTBA

Uro B TeOopHH BEpOSTHOCTEH MOHMMAIOT 1Moja coObiTueM? Kakoe coObiThHe Ha3blBalOT A0cTOBepHBIM? Kakoe —
HEBO3MOKHBIM?
Kakue onepaiu onpezaeneHsl Haja coObITusiMu? KakoBbl CBOICTBA ATHX oneparuii?
CoopmynupyiiTe CTaTUCTHYECKOE, KIACCHYECKOE, TeOMETPUUECKOE OMpECICHH BEPOsSTHOCTH. B Kakux cirydasx
UCIIOJNIB3YIOTCS 3TH ONPE/ICICHHS?
CdopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPHU BEPOSITHOCTEM.
VYkaxuTe OCHOBHbIE CBOWCTBA BEPOATHOCTH.
Uro Takoe ycioBHas BeposTHOCTE? Kak onpezensiercst 3aBUCHMOCTb U HE3aBUCUMOCTb COOBITHIT?
UeMmy paBHBI BEPOSITHOCTH CYMMBI M TIPOM3BE/ICHHS COOBITHI?
B kakux cimydasx AJs pacdera BEpOsITHOCTEH IpuMeHsieTcst (JOpMyJIbI TIOJTHOM BeposiTHOCTH U baiieca?
Yro Takoe cxema ucnbitaHuil bepaymn?
. B kakux cimydasix asst pacuera BeposiTHOCTel npuMensitorest hopmyiisl bepaymmn. Myaspa-Jlamnaca, [Tyaccona?
. Yto Takoe crny4aiiHas BennunHa? UTo Ha3bIBAIOT 3aKOHOM PACTIPECICHUS CITy4aiiHOW BETUUUHbI?
. Kakas cnyuaifHas BenuunMHa Ha3bIBaeTCsl AMCKPETHOHM CilydallHOM BennunmHOW? UTO Takoe psij pacrpeieleHus
JUCKPETHOM CIIyJaifHOM BEIMUUHBI?
. Maiite ompenenenue (GYHKIUU paCHpeiCicHHsS CAy4alHOW BeaHYMHBL. KakOBBI OCHOBHBIC CBOWCTBA (DYHKIIHH
pacrpeiesiCHUs CITyYaiftHOW BETHYHHBI?
Kakas ciyvaiiHasi BeJNMUMHA Ha3bIBACTCs HENPEPBIBHOM ciydaHOM BenmumHOM? UYTOo Takoe IIOTHOCTH
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16.
17.
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22.

23.
24.

25.

26.

217.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.

38.

pacripeiesieHus HeTIPEPHIBHOM CITy4allHON BEJTMYHHBI?

KakoBbI OCHOBHBIE CBOMCTBA IUNIOTHOCTH M (DYHKILIUH pacrpeiesIeHNs] HEPEPhIBHOW CIIy4aifHOI BENNYNHBI.

Kakwe uncioBeie XapaKTepUCTHKU CITyJaifHOH BeTrmauHbI Brl 3HaeTe? UTO XapaKTepH3yIOT 3TH XapaKTEPUCTHKHU?
Kak onpenensiercs MaTeMaTH4ecKoe OXXKHAAHHWE CIIyYaiHOW BEIMYMHBI, KAaKOBBI CBOHCTBA MaTeMaTHYECKOTO
OXXKUIaHUuA?

Kak ompeznensieTcs aucrnepcus ciay4aiiHoi BennunHbl? KakoBbI CBOWCTBA AUCTIEPCUI?

Kax onpeznensiorcst ¥ 94To XapakTepu3yoT KOdQGUIMEHT aCHMMETPHHU H SKCIIECC pacIipeieNICHUs ?

Kax onpeznensioTcsi KBaHTWIN U KPUTHYECKHE TOUKH PacIIpeieNICHUS?

Kakoe pacnpenenenne Ha3blBaeTCsi OWHOMHAIBHBIM?  YKa)KUT€ OCHOBHBIE YHCJIOBBIE XapaKTEPUCTHKU
OMHOMHAJILHOTO PaCIIpPE/IeNICHNUSI.

Kakoe pacnpenenenue HasbiBaercsi pacrpeznencHueM I[lyaccona? KakoBbI OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHKU
pacmpenenenus [Tyaccona?

UYro Takoe mpocreinmii moTok coOsTHiH? Kakomy pacripeaeneHuio Mo quuHIeTCsS IPOCTEHIINIT TOTOK COOBITHI?
Kakoe pacmpeneneHne Ha3bIBAalOT paBHOMEPHBIM pacmpenesneHneM? UYeMy paHbl IUIOTHOCTD M (QYHKIHSA
pacripezielIeHust, OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKH PABHOMEPHOTO paclpeaeIeHus?

Kakoe pacripenenenne Ha3pIBalOT HOPMAJIBHBIM pacrperenacHueM. KakoBa IUIOTHOCTP M OCHOBHBIE YHCIIOBBIC
XapaKTepUCTUKH HOPMAIBEHOTO 3aKOHA?

Yro Takoe cTaHAapTHAs HOpMajbHas BeanunHa? KakoBa cBA3b MeXAy (QyHKIMAMH pacupeleseHus MPOU3BOIbHON
HOpPMaJbHOW BENMYMHBI M CTAaHJAPTHOW HOpMalbHOW BennuuHbl? Kak cBsizaHa (QyHKIUS —pacripeneseHus
CTaHIAPTHOW BEIMYMHBI ¢ pyHKuuei Jlammaca?

Kak OIMPECACIIACTCA BEPOATHOCTb OTKIOHCHUA HOpMaHI:-HOﬁ CHy‘IaﬁHOﬁ BCIIMYMWHBI OT MATEMATUUYCCKOI'O OXHUIAAHHUA
Ha 33JJaHHYI0 BeJIMYMHYy? B ueM COCTOUT IPaBHUIIO «TPEX CUIM»?

Yro Ha3bIBAIOT CHCTEMOH chydaitHpix BenamunH (cimy4yailHbIM  BekTopoM)? Kak ompenensercs  ¢dyHKIms
pacripeiesIeHust CUCTEMBbI CITyJaiHBIX BEJINYMH, KAKOBBI €e CBOWCTBA (IS IBYXMEPHOT'O CIIy4aifHOTO BEKTOpa)?
Kakne ciydaiiHble BEKTOpbI OTHOCAT K BEKTOpaM JHCKpeTHoro tumna? Yrto Takoe Tabnuia COBMECTHOI'O
pacripeiesieHus CHCTeMBbl, IMEIOIIEel IMCKpeTHOE pacnpeaeneHue?

Kakne cmydaiiHple BEKTOPBI OTHOCST K BEKTOpaM HENpepbIBHOTO Tuma? YTo Takoe IUIOTHOCTH COBMECTHOTO
pacripeielieHusi CHCTEMBI, MMEIolIel HempepbiBHOE pactpeseneHne? KakoBbl OCHOBHBIE CBOMCTBa IUIOTHOCTH
COBMECTHOT'O PaCIIpeACIICHUS?

Kak omnpezensieTcst HE3aBUCUMOCTh CITyYaifHbIX BeNU4MH? YTO TaKOe YCIIOBHBIN 3aKOH paclpeieieH s ?

I'IE!My PpaBHBI MATEMATUYCCKOEC OKHUIAHNUEC U TUCTICPCUSA CYMMBbI U ITPOU3BEACHUA cnyqaﬁm)lx BCJ'II/I‘-II/IH?

Uro XapaKTepU3yIOT KOBApHALKsA M KOI(PGHUIIUECHT KOPPEIIALIUH CyIalHBIX BEIUUNH? YKaKUTE OCHOBHBIC CBOICTBA
KO3 PHUIUECHTA KOPPEIISIIHH.

Kak oueHuTh BEpOSATHOCTb OTKJIOHEHHs CIIydyaliHOM BEIMUYMHBI OT MAaTEeMaTHYECKOro OXHUAAHHUS C IOMOIIBIO
HepaBeHcTBa YeOblmiera?

Cdhopmymupyiite 3akoH 00sbmuX unces YeoObimena, TeopeMy bepHyuiu.

CoopmynupyiiTe HeHTpallbHY0 TpeaenbHyto Teopemy (LIIIT).

Uro B MaTreMaTHYecKOH CTaTUCTHUKE MOHUMAIOT I10J{ T€HEepaJIbHOW COBOKYMHOCTHIO? BBIOOpKOH M3 reHepaibHON
COBOKYITHOCTH?

Kak ctpouTtcs cratuctuieckuii psin? B kakux ciydasix NPUMEHSIETCs] CrPYNITUPOBaHHbINA ctaructudeckuid psin? Kak
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orpejessieTcs JUIMHA HHTepBajla IPYIIHPOBAHMS?

39. YTto O1leHMBAET CTATUCTHYECKUH Pl OTHOCUTENBHBIX YacToT? IlmoTHOCTEH YacToT?

40. Yto WCIONMB3yIOT B KadecTBe IpaUvecKoil WILTIOCTPAIlMA CTATUCTHYECKUX psAmgoB? OLEHKOW KaKuX KPHUBBIX
SIBJISIFOTCS TIOJIUTOH YacTOT M THCTOTpaMMa?

41. Kakne BeMWYMHBI UCTIONB3YIOT B KAUYECTBE YHCIIOBBIX XaPAKTEPUCTUK BBHIOOPKH? KaKOBBI OCHOBHBIE CBOMCTBA 3THUX
XapaKTEePUCTUK?

42. Kak ompezessiercst sMnupuyeckas GyHKIHS pacipenesieHns? YKaKuTe OCHOBHbIE CBOMCTBA 3TOH (PyHKIIUH.

43. Yro Takoe onenka mapamerpa? Kakas oneHka Ha3biBaeTcs HecMmemleHHOH? Kakas — cocrosrenbHoit? Kakas
3¢ GeKTUBHOM?

44, Yro Takoe NOBEPUTEIbHBIN HHTEPBAJ U BEpOsATHOCTH? KakoBbl OCHOBHBIE MPUHIMITEI TTOcTpoeHust JI1?

45, Kak crpouTcsi JOBEPHUTENBHBIM MHTEpBajd sl MAaTeMaTHYECKOTO OXHIAHUS HOPMAaJIbHOM TIeHepaibHOU
COBOKYITHOCTH IIPH U3BECTHOM M HEU3BECTHOM O ?

46. Kak ctpouTcst OBEPUTEIbHBIN UHTEPBAI ISl AUCTIEPCUH HOPMAJTIBHOW I'eHepaIbHOM COBOKYITHOCTH ITPU U3BECTHOM
1 Hew3BecTHOM a ?

47. UYro Takoe CTaTUCTHYECKAs TUIOTE3a U CTATUCTUYECKUH KPUTESPHHA?

48. Kakne ommOKH Ha3bIBAIOT OIIHOKAaMH IIEPBOTO W BTOPOTO POja NP NMPHUMEHEHUH CTaTUCTHYECKHX Kputepres? Kak
OIPEEIIAETCSI MOITHOCTD U COCTOATENBHOCTD KPUTEPHS?

., 2
49. Ommmmre kputepuii cornacus ) I[lupcoHa Ast IPOBEPKH TUIIOTE3BI O 3aKOHE PACTIPEICTICHHUS.

50. OnwmmmTe KPUTEPUH IS TPOBEPKH I'MITOTE3 O 3HAYCHUH MaTEMAaTHUECKOTO OKHJIaHWSI HOPMaJIbHOW COBOKYITHOCTH.
51. OnuimmTe KPpUTEPUH AJIs IPOBEPKH IMITOTE3 O 3HAYCHUH AUCIIEPCUN HOPMATbHON COBOKYTTHOCTH.

52. Kakue ucronb3yroT KpUTEPHHU [UIS IPOBEPKU TMIIOTE3BI O PABEHCTBE AUCIICPCHI IBYX HOPMAIIBHBIX BETHUHH?

53. Kakue ncronp3yoT KpUTEPHH JUIsl IPOBEPKU THUIIOTE3bI O PABEHCTBE JBYX CPEJIHUX HOPMAJIbHBIX BEIUYHH?

5. MeToanueckne yKazaHus no npoieaype oueHuBaHus

OueHoYHbIE MEPONPHSITHS

ITpouenypa npoBeieHNs OLIEHOYHOT0 MEPONPHSITHS U HEOOX0TMMbIe METOAMYECKH e YKA3AHHS

1.

KonTponbhas padbora

B cemecTpe CTYJCHTHI BBIMOJHSAIOT 2 KOHTPOJIBHBIX PaOOThI, COAEPIKAHHE KOTOPBIX OXBATBHIBAET BCE pa3feiibl
qucruiuinebl. - KakmoMy CTyneHTy BbgaeTcss CcBOM BapuaHT. KoHTponbHBIE pPaOOTBI TPOBOASITCS B HYAaCHI
MPAKTUYECKUX 3aHATUH. 32 KOKAYI0 KOHTPOJbHYIO pa0OTy MaKCHMAJBHBIM Oalll OmpeAenseTcs B COOTBETCTBUE C
PEUTHHI-IIJIAHOM TUCUUILINHBIL.

KpnTepnn OICHKH 3aJaHus:

o bayer 3a KOHTPOJIBHYIO pa60Ty MIOJIY49ar0TCA YMHOXCEHHEM MAKCUMAJIBHOTI'O 63.J'IJ'Ia, IpeaAyCMOTPEHHOI'O 3a




OneHovHble MEPONIPUSITUS

Hpoue}]ypa NMPOBEACHUS OLICHOYHOI'0O MEPONIPUATHS H HeoﬁxouuMme METOAHYCCKHE YKA3aHUSL

HEC B COOTBETCTBHUEC C peﬁTHHF- IIJIaHOM, Ha JOJIIO BEPHO BBITTOJIHCHHBIX 3aZ[aHHfl.

nas3

B cemectpe ctynents! BemonHs0T 2 /13 mo BceM pazaenaM NporpaMMbl AUCHUIUIMHBL. Y KaXKIOTO CTyJIeHTa B
rpymie cBoit Bapuant W13, HoMep BapuaHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYAEHTA B CIIUCOYHOM COCTaBe

CPYIIIBL.
W/I3 BeIIaeTCS KaXKIOMy CTYIEHTY ITEPCOHAIBHO.

Pemenne kaxmoro 3aganus TOHKHO OBITH MOAPOOHBIM, ¢ BKIIOUCHHEM MPOMEKYTOUHBIX PacyéToB, PacCyKACHHH,
MOSICHEHHH, C YKa3aHUEM MCIIOJIb30BaHHBIX METOI0B U (hopMyIl. 3aJlaHHE BBICHUIACTCS OTACIBHBIM (paitiioMm,
ykazpiBaetcss ®UO, rpynmna.

Kpurepuu oneHuBaHus

Odopmiienne 3ananus 25% OammoB

Conepxanue 75% Oamios

W3 cunrtaeTcs 3auTeHHBIM, eciii HaObpaHo Oojee 55% oT MakcHMManbHOTO 0ajia 3a 3aJaHue

JuddepeHnnpoBaHHbBIN 3a4erT.

JuddepeHurpoBanHbIii 3a4€T OCYLIECTBIAETCS B COOTBETCTBUU ¢ [To0%kKeHreM 0 MPOBEIEHUH TEKYILEro
KOHTPOJISL U TpoMeXyTouHol artectaiuu TI1Y (kak opraHu3oBaHHasi IpoLEypa HE POBOIUTCS).
HToroBslii 6aiut onpeaessercs CyMMUPOBaHUEM OaJUIOB 3a BCE OLIEHOYHBIE MEPOIIPUATHUS TEKYILIETO
ceMecTpa.
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