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1. Pouab mucuumiimubl «Martematuka 4.1» B popMHPOBAHNH KOMIIETeHUIMII BBINYCKHUKA

OnemeHT Cemecr Cocrasasomue pe3yibTATOB 0CBOCHHS (JeCKPUNITOPbI KOMIIETEHIIMH)
00pa30BaTebH p Kox
O} TIpOrpamMMBL HaumenoBanme
(mctprumHa, KOMICTCHIIH KOMIIETeHIUH Ko HaumeHnoBanue
ITpaKTHKa,
THA)
Bnanmeer onbITOM NpuMEHEHUS 3aKOHOB €CTECTBEHHBIX
CriocoBeH  OCyIeCTBISTH VYK(V)-1.B4 | Hayk u MareMaTH4eCKHX METOJIOB U MOJIETICH /1Sl peIIeHUs]
TIOMCK, KpUTHYECKHT 3a/1a4 TEOPETUUECKOT0 M MPUKIIATHOTO XapaKTepa
AHATHS - onHTes | YK(Y)-1.V4 YmMeer pemaTh 3a/1a4i TEOPETUUECKOTO U MPUKIATHOTO
VK(V)-1 uH(GOpMaH, [PUMEHSTEH XapaxTepa
CHUCTEMHBIH TIOJXON JJIA
peuieHuss  IOCTaBJIEHHBIX VK(Y)-1.34 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTEeMAaTHYECKHE
3a71a4 METObI TCOPETUYECKOIO XapaKTepa
Bianeer annapatoM MateMaTU4e€CKON CTaTUCTUKHU TS
Marematunxa 4 MIPOBEJICHUS TEOPETHUECKOTO MCCIICAOBAHUS U
4.1 OIIK(Y)- B5 | moxenupoBanus (PU3MYECKUX U XUMHUYECKUX IPOIIECCOB U
Cniocobex 1onoTE30BATS SBJIEHUM, a TAKXKe, Ul PEIeHHs IPO(PeCCHOHATBHBIX
OCI;IOBHBIG 3aKOHOMEPHOCTH, 3a71a4.
JEUCTBYIOIINE B IIpoIIecce
OIIK(Y)-1 M3TOTOBJIEHHUS POLYKIIHH
TpeOyeMoro Ka4ecTsa,
3aJaHHOTO KOMIMHYECTBA TPU OIIK(Y)- V6 YMeeT ucnonb30BaTh BEPOSTHOCTHBIE U CTATUCTUYECKHE
HaMMEHBIINX 3aTPaTax METOJIbI /TSl 00PaOOTKH JTaHHBIX
00IIIECTBEHHOT O
OIIK(Y)- 3HaeT OCHOBHBIE ONPEEICHUS, TIOHIATHS U METOJIbI TEOPUU
35 BEPOSTHOCTH U MAaTEMaTUYECKON CTATUCTUKU

2. IMToka3zaTesu ¥ MeTOALI OLEHUBAHUSA




ILnanupyembie pe3yabTaThl 00y4eHHsl 10 AUCHHILIHHE

Ko xoHTpoupyemoii

HanmenoBanue pa3aena

MeTO)JLl OIICHUBAaHUSA

KO}I HaumeHnoBanue KOMIICTCHIIHH (l/lJ'll/l ee JUCIHHUILINHBI (ouenoqm,le MeponpmleI)
4acTH)
PJ1 Brnaneer ocHOBHBIMU MOHATUSMHU U METOJIAMU TEOPUU CrnyJaiiHbIe COOBITHS. KonrponbHast pabora
BEPOATHOCTEH M MaTeMaTHUECKOH CTaTHCTHKH CryuaiiHble BETMYMHBI M UX njs.
CHCTEeMBL. 3aKOH OOJBIIHNX
YHCel, MPeAeTbHbIE TEOPEMBI.
YK(VY)-1 Bri0opouHbIit MeTO 1
OIIK(Y)-1 OLIEHMBaHKE TapaMeTPOB.
DJIeMeHTBI KOPPENSIUOHHO -
PErpecCHOHHOr0 aHaIu3a.
[TpoBepka cTaTHCTHYECKUX
TUIIOTE3
P12 ‘YMeer Ucronb30BaTh BEPOATHOCTHBIE U CTATUCTUUECKHUE METObI CrnydaiiHble COOBITHS. KourtposbHas pabora
17151 00pabOTKH JAHHBIX, & IMEHHO: anrebpy BEPOSTHOCTEN Crny4aiiHble BENMMYUHB X nJs.
CITydaiiHbIX COOBITUH, 3aKOHBI PACTIPEACTICHUS CITydaiHON CHCTEMBI. 3aKOH OOJIBIIUX
BCIIMYHUHBI U UX CUCTEM, 3aKOHBI 60.]'II)IJ_II/IX YHCECIT U MPEACTIbHBIC YHUCCI, NPEACIIbHbIC TCOPEMBIL.
TEOpEeMbl, BHIOOPOUHBII METOJI ¥ OLIEHUBaHKE ITaPAMETPOB, YK(VY)-1 Bei0opouHblit MeTos 1
perpeccuoHHBIE MOIETH, MIPaBUiIa MOCTPOCHUS U IPOBEPKHU OIIK(Y)-1 OLICHHBAHKE TTapaMeTPOB.
CTaTUCTUUECKUX TMIIOTE3 O1eMeHTb! KOPPEISILIUOHHO -
PErpecCHOHHOr0 aHalu3a.
[IpoBepka cTaTUCTUYECKUX
THIIOTE3
PI3 3HaeT aKCHOMaTHYeCKOe OIpe/IeJIeHne BEPOITHOCTH, OCHOBHBIE CrnydaiiHbple COOBITHS. KonrponbHas pabora
TEOpPEMBI TEOPHH BEPOSTHOCTEHN, (POPMYIIBI TOIHOM CryuaiiHble BEJMYHMHBI U X nas.
BepoaTHoOCTHU U baiieca, cxeMy 1ocie0BaTeNbHbIX UCIIBITAHUI CHCTEMBL. 3aKOH OOIBIINX
Bepuynmy, popmyny Beprymin, npubnmkeHHbIe (OPMYITBI YHCel, PEAETbHbIE TEOPEMBI.
Myaspa-Jlamiaca u Ilyaccona, pyHKIHIO pacripeaeneHus Bri6opouHblit MeTon 1
CIy4ailHOM BEIMYMHBI U €€ CBOWCTBA. IIIOTHOCTh OLICHHBAHHE NTAaPAMETPOB.
pacIipeieNieHus ¥ €€ CBOWCTBA, YHCIIOBBIC XapaKTEPUCTUKU D7eMeHTh! KOPPEISIIUOHHO -
CITy4aWHBIX BEINYUH " X CBOICTBa, OCHOBHBIE 3aKOHbI VK(Y)-1 PErpecCHOHHOTO aHaIu3a.
pacripeseneHus CiIyJaiHbIX BETHYUH, 3aKOHBI PaCTIPEACICHHS OTK(Y)-1 IIpoBepka cTaTHCTHUECKUX

CIIy4alHBIX BEKTOPOB, HepaBeHCcTBa UeObleBa, peaeIbHbIC
teopembl YeOrimeBa, bepaymm, JismynoBa, Myaspa-Jlamnaca,
BBIOOPOYHBIN METOI, SMIMPHIECKHE 3aKOHBI PACIPE/IENCHNS,
SMIMPUIECKHE MOMEHTHI, TOBEPUTEIbHBII HHTEPBAI,
WHTEPBAIbHBIC OIEHKH, BRIOOPOYHBIH MapHBIH KOA(PPUIHEHT
KOpPEJISINH, TTapHAs PErPEccHsi, MPOBEPKa TMIOTE3 O PABEHCTBE
JMCTIIEPCUI M CPeTHAX 3HAUEHUH HOPMAJIBHO paclpeaeIeHHbIX
COBOKYITHOCTEH, kpuTepuii cornacus [Iupcona.

THUIIOTE3




3. IIkaJuga oueHUBaAHUSA

[Mopsinok opraHM3aliil OLEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCHUTETE PETIIAMEHTHUPYETCS OTIENBbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OlleHUBaHUS pe3yabTaToB 00ydeHUst B TOMCKOM NoJauTexXHu4eckoM yHuBepcutere (Crucrema oleHuBaHus)» (B ACUCTBYIOIIEH pelakLun).
Hcnonp3yercst OambHO-PEUTHHIOBAasE CHCTEMa OIIGHWBAHUS pe3yiabTaroB oOydenus. MToroBas omeHka (TpaAWLMOHHAS W JIMTEpHAs) MO BHUAAM
yueOHOM nestenbHOCTH (uM3ydenue aucuumianH, YWPC, HUPC, kypcoBoe mNpoeKTHpOBaHHE, MPAKTHKH) OMpeleNsercs CyMMOW OajioB IO
pe3ysbTaTaM TeKYyIIero KOHTPOJIS U IPOMEXYTOUHOM aTTecTaluy (9K3aMeH) (UTOTOBasi peUTUHIOBas OlleHKa - MakcuMyM 100 6amioB).

Pacnpez[eneHHe OCHOBHBIX H JOINOJHHUTCIBHBIX O0amioB 3a OLCHOYHBIC MCPONPUATHA TCKYLIECIO KOHTPOJIA H HpOMC)K}TO'—IHOﬁ aTTeCcTaluu
YCTAaHABJIIMBACTCA KAJICHAAPHBIM peflTI/IHF-HHaHOM JAUCIHUITIINHBI.

PGKOMGHHyeMaﬂ mIKajga ajsl OTACIIBHBIX OIICHOYHBIX MepOHpI/ISITI/II\/’I BXOOHOTI'O U TCKYIICTO KOHTPOJIA

% BBINOJTHEHUS CooTBercTBHE
3aJlaHusA Tpa;munommﬁ OIICHKE O"peHeHeH“e oueniH
90%+100% «OTINYHO» OTnuyHOE MOHUMAaHKE TpeIMeTa, BCECTOPOHHUE 3HAHNSA, OTJINYHbIE YMEHUS U BJIaJICHUE OIBITOM MPAKTUYECKOH 1esSTeTbHOCTH,
HE0O0XOANMBIE pe3yJIbTaThl 00y4eHHUs CPOPMHUPOBAHBI, X Ka4ECTBO OLICHEHO KOJIMYECTBOM 0alsIoB, ONM3KUM K MAaKCUMAIEHOMY
70% - 89% «Xoporoy JloctaTouHO NOMTHOE TOHUMAaHHUE MPEIMETa, XOPOILME 3HAHUS, YMEHHUS U OTIBIT MPAKTUUECKOMN JIEITeIbHOCTH, HEOOXOIMMBbIE PE3YJIbTAThI
00yueHus copMHUPOBAHbI, KaUeCTBO HU OFHOTO U3 HUX HE OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM OaJlIoB
55% - 69% «Y IOBILY [puemnemoe noHMMaHue NpeaMeTa, YIOBICTBOPUTEIbHBIC 3HAHNUS, YMEHHUS U OIBIT IPAKTUYECKOH ASSATELHOCTH, HEOOXOIMMBIE PE3YAbTAaThI
00yueHus copMHUPOBAHbI, KaUeCTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0ajljIoB
0% - 54% «HeynoBin.» Pe3ysnbraThl 00y4eHHUs] HE COOTBETCTBYFOT MHHUMAJIBHO JOCTATOUYHBIM TPEOOBAHUSIM
IIkana JJI1 OLIEHOYHBIX MepOHpI/IHTI/Iﬁ JK3aMCHa
% BBINOJIHEHHSI IK3aMeH, CooTBercTBHE
3a/1aHuii JK3aMeHa 0aJL TPaAUIIMOHHON OLleHKe Onpeneaenne ouenkcn
90%+100% 18 +20 «OTIUIHO» OTnryHOE TOHMMAaHKE NPEMETa, BCECTOPOHHUE 3HAHNSA, OTIMYHbIC YMEHHUS U BIaJICHUE OIBITOM NPAKTUYECKOH NeATEIbHOCTH,
HEeo0XO0JUMbIE Pe3yNbTaThl 00y4eHHs! c(hOPMHUPOBAHBI, KX KAYECTBO OLICHEHO KOIMYECTBOM 0aJlIOB, OJIM3KUM K MAaKCHMAJIbHOMY
70% - 89% 14+17 «Xoporo» JlocTaTouHO MOTHOE MOHMMAaHHUE TIPEIMETa, XOPOIIIe 3HAHUS, YMEHHUS U OTIBIT IPAKTUIECKOH NeITeTbHOCTH, HEOOX O MBIE
pe3yabTaThl 00y4eHust cOpMUPOBAHbI, Ka4eCTBO HH OHOT'O M3 HUX HE OLICHEHO MHHUMAJIFHBIM KOJIMYECTBOM 0AJlIoB
55% - 69% 11+13 «Y IOBIL.» [MpreMieMoe MOHUMaHHUE TIPEIMETA, YIOBICTBOPUTEIBHBIC 3HAHMS, YMEHUS U OITBIT PAKTUIECKOH JCSITENTHHOCTH, HEOOX OMMEIE
[pe3ynbTaThl 00y4eHUs COPMUPOBAHBI, KaUeCTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHUMAJIEHBIM KOJIMYECTBOM OaJlIoB
0% - 54% 0+10 «HeymoBi.» PesynbTaThl 00ydeHus He COOTBETCTBYIOT MUHUMAIBHO IOCTATOYHBIM TPEOOBAHISIM

4. TlepeyeHb TUNOBBIX 3aJaHUIT




OueHo4yHbIe MEPONIPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

KonTponbHas pabora

o &

KoHTposbHasA paboTa 1

U3 50 xonmencatopo 3a Bpems T U3 cTposi BBIXOAAT 5 KOHJEHCATOPOB. J[jisi KOHTPONS BHIOMPAIOT 8 KOHICHCATOPOB.
HaiiTu BeposITHOCTH TOTO, YTO Cpeq HUX 3a Bpemsi T M3 CTpOst BHIHAET POBHO 1 KOHAEHCATOpP, UCHONB3YSA (OpMYTy
[yaccona u joKagbpHyto TeopeMy Jlamnaca.

[pubop cocTouT M3 ABYX Y37OB @ W D, coemmHeHHBIX MOCIEIOBATENBHO B CMBICIE HAJEKHOCTH, U CTabHIM3aTOpa
HampsDKeHust S, paboTarolero B IByx pexxumax. [Ipu paboTe crabuimizatopa B MepBOM pexume ¢ BeposTHocThio 0.7
HaJIeKHOCTh y3110B P(a) = 0.9, P(b) = 0.95. Ilpu paGore crabumusaropa BO BTOPOM PEKHME HAJEKHOCTH y3710B P(a) =
0.8, P(b) = 0.9. HaiiTu Hame:)KHOCTD IPHOOpA, €CIH y3J1bI HE3aBHCHMBI.

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

Tpebyercs Haiitn A, moctpouth rpaduk f(x), Haiitn dyHkimio pacnpenenenus F(x) n moctpouTh ee rpaduk, HaWTH

3anaHa WIOTHOCTH pacnpenenenus f(x) cnyuaitnoit Bennuuner X: f(x) =

BEPOSITHOCTH Tonajanus BennunHbl X Ha ydactok ot 0 o 7 . Beruucnurs M[X].
2

Hoxkazate ¢popmyay [lyaccona.
[I10THOCTH pacpeneneHus HenpepbIBHOM cay4aiiHoi BennduHbl. CBOMCTBA (C JOK-BOM).

KoHTposbHasnA paborTa 2

|) HaH psan pacnpeneneHus.

Lo

3.
4,

I1) ITo 1BYM He3aBHCHMBIM BBIGOPKaM 06beMoB Nx = 11 1 Ny = 10 HopmanbHbIX pacnpesesenuil Haiinenst X = 30.u Y =

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

[TocTponTs rECTOrpaMmy, MOJIHUTOH;

Haiiti TouevHbIe OLIEHKM MaTeMaTHIeCKOT0 OXXHJIAHUS, TUCIIEPCHH, CPEAHEKBAAPATUIHOTO OTKIIOHEHHS, ACHMMETPUH 1
JKCIIecca;

[pu yposre 3Haunmoctr o = 0.05 mpoBepuTh rHNOTE3y O pachpene’IeHNH JaHHOH BEIOOPKH IO HOPMAJIbBHOMY 3aKOHY;
HaiiTn nHTEpBaJIbHBIC OLIEHKH MATEMaTHYECKOT0 OXKUIAHMUS, TUCTISPCHH ¢ HajexHocThio B = 0.9.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

2
28.u S, =08wu 332/ = 0.6 . IIpu ypoBHe 3HaunmMoct o = 0.05 mnpoBeputs HyneByro rumoredy Ho: Mx = My mpu

KOHKypHUpyromei Hi: mx # my.

W3,

TIpuMmep BapraHTa MHAMBUAYAIBLHBIX 3aaHui 1.

1. 13 100 uznenwuii, cpeu KOTOPBIX UMeeTcst 4 HecTaHAapTHBIX, BHIOPAaHbI CITydailHBIM 00pa3oM 6 M3/1enuii Ui NpoBEpKU X
kavecTBa. ONpeAenuTh BEpOITHOCTh TOT0, YTO CPE/IM BHIOPAHHBIX 6 M31eIuii OKakyTcst pOBHO 1 HeCTaHAapTHOE H3JIEHe,
UCTIOJIB3Ys KJIACCHYECKOe OmpesielieHne BeposiTHoCTH, Gopmyny beprynnu, dopmyny IlyaccoHa u nokanbHy Teopemy
Jlannaca

2. CucreMa S COCTOUT U3 TPEX HE3aBUCUMBIX TOACUCTEM Sq, Spu Sc. HencnpaBHOCTH XOTS ObI OTHOM MOACUCTEMBI BEIIET K
HEHCIPaBHOCTH BCEH CHCTEMBI (TIOJICUCTEMBI COEIMHEHBI TI0CIe0BaTeNbHO). [loncucrema Sy cocTosT U3 IBYX
HE3aBUCHUMBIX JAyonmupyromiux 61mokoB bk (K = 1,2) (cxema mapayuiensHOro mojcoeAnHeH s GIOKOB B TTOJICHCTEMAX).

b1

b

HaiiTn HaIeXHOCTh CUCTEMBI — BEPOSTHOCTB TOTO, YTO CUCTEMA Oy/IET HCTIPaBHA B TEUEHUH HEKOTOPOTO BPEMEHH, ECIIH
M3BECTHBI HaaexxHocTh O1okoB P(a) = 0.95, P(bk) = 0.9, P(c) = 0.99.

3. Jlana cucrema u3 IByX OJIOKOB @ W D, coemmHEHHBIX MapasuIenbHO B CMBICIE HaAeKHOCTH. KaxIplii u3 OByX OIOKOB
MOXET paboTaTh HE3aBUCHMO OT APYroro B TPEX PasHBIX pexuMax. BeposTHOCTh HacTymieHus mepeoro pexnma 0.1,
Broporo 0.3 . HanexxHocTh paboThl mepBoro 61oka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctBeHno 0.9; 0.8; 085.
HanexxHocts paboTel BToporo 6moka B 1 — M, 2 — M, 3 — M pexxumax paBna coorBerctBeHno 0.9; 0.95; 0.8 . Haiitu

Ha/Ie)KHOCTb CHCTEMBI, €CITH OJIOKH HE3aBUCHUMBI.

4. lepenaercst 5 cooOiuenuit mo kanany csazu. Kaxoe coobuienue ¢ BeposiTHocThio P = 0.3 He3aBUCHMO OT APYrux
nckaxkaercs. CryqaiiHas BemuauHa X — 9HCII0 He MCKaKEHHBIX coolmmieHuit. [locTponTs ee 3aKoHBI pacipeneneHns, X
rpadyKy, HAWTH €€ YMCIIOBBIE XapaKTepUCTHKN. HaliTi BeposSTHOCTH TOTO, YTO OYyZIET NCKaKEHO HE MEHEe JIBYX
COOOIIEHA.

5. 3amaHa IOTHOCTE pactpeneienus f(x) ciyuaitnoit Bennunner X:

0o = Asin®x, xe (0,7;),

0, x & (0, )

Tpebyercs Haiiti ko3 uimenT 4, mocTpouts rpaduk mwroTHocTH pacupenenenus f(x), Halitn QyHKUMIO pacTpeeneHusI




OueHo4yHble MEPONPUATHS

Hpumepm THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

F(x) u noctpouts ee rpaduk, HAHTH BEPOATHOCTH TomaaaHus BenuunHbl X Ha ydactok oT 0 mo 7 . Haiiti gucimoBbie

z
4

XaPaKTEPUCTUKHU CIy4aiiHON BETUIUHBI X.

ITpumep BapuaHTa MHIUBUAYAILHBIX 3a0aHUN 2.

1. TIlo BeObopke o0beMa N = 100 mocTpoeH psij pacrpeieseHus:

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

Ilocmpoums  cucmozpammy, HOMUSOH U IMAUPUYECKYIO QyHKyuio pacnpederenusi. Hatimu moyeunvie oyenxu
MAMeMamu4ecko20 OACUOAHUsL, OUCNEPCUU, CPEOHEKBAOPAMUUHO20 OMKIOHEHUSL, ACUMMEMPUU U IKCYeCcd.

2. Haitimu OosepumenbHbili uHmMepaal Heu38ecmHo20 Mamemamuiecko20 0HCUOAHUS HOPMATbHOU CIVUALHOU 8eauyuHbl X,

3Has dosepumenvhyio eeposmuocms P = 0.99 , obvem svibopru N = 20, svibopounyio cpednioro X =200, ecau 1) o = 10,
2)s=10..

3. Tlo pe3ysabTaTaM dKCHEPUMEHTA MONy4eHa Taburia HabmoqeHni cucTeMbl cnydaiHbix BenmauH (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

Oyenumy dannyio mampuyy pacnpedenenus (X, Y) na peepeccuio euoos f(x) = i+ fox u f(X) = fr+ Box + X2,

4. Tlo nBym OONBIIMM HE3aBUCUMBIM BBIOOpKaM 00BeMOB Nx =42 m Ny = 58 HOpMalbHBIX pacHpeneNeHnii HalaeHbI
BBIOOPOUHBIE 3HAUCHUAMH MaTeMaTH4eckux oxunannii X = 120 u y = 130. ucnepcun usectibl D, =24 u D y= 20.

Ipu yposHe 3naunmoctu o = 0.05 mposepuTs HyneByro rumoresy Ho: Mx = my npu koukypupyromeii 1) Hi: mx = my,




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX SMZHHﬁ

2) Hi: mx < my.

5. Mo kpurepuro [Tupcona npu yposHe 3HaunMocTH o = 0.01 nmpoBepuTh rUITOTE3y O pacipeAeeH!H CITy4aiHOW BEIMYNHBI

X 1o HOpPMaJbHOMY 3aKOHY, €CJIH 3aJaHO Nk ToNaJaHui

BBIOOPOYHBIX 3HAYCHWH CIydaiHOW BeNWMYMHBI X B

noaunTepBai £ = (ak, bk ):

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

DK3amMeH

w

RBO®O~N O A

13.
14.
15.

16.
17.

Ilepedyernb BOIPOCOB, OTBETEI HA KOTOPKIS JIAIOT BO3MOXKHOCTE CTYICHTY IMPOJASMOHCTPHPOBATH, a

OpenoaaBaTCia0 ONCHUTH CTCTICHD YCBOCHMA TCOPETHYCCKUX H d)aKTquCKHX 3HAHHU Ha YpPOBHE

0.
1.
12.

3HAaKOMCTBa

Y10 B TEOpHM BEPOATHOCTEH MOHMMAIOT moj coObiTHeM? Kakoe coObITHEe Ha3bIBalOT AOCTOBEpHBIM? Kakoe —
HEBO3MOYKHBIM?

Kakue onepanuu onpeeneHsl Haja coObiTusiMu? KakoBbl CBOMCTBA 3THX Omeparuii?

CoopmynupyiiTe CTaTUCTHYECKOE, KJIACCHYECKOE, TEOMETPUYECKOE ONMpPEAeNICHNs] BEPOSATHOCTH. B Kakux ciydasx
UCIHOJIB3YIOTCS 3TH ONpeeneHus ?

CdhopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPUH BEPOSITHOCTEH.

YKaxuTe OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

Yto0 Takoe yclioBHas BeposATHOCTH? Kak onpenensercs 3aBUCHMOCTh H HE3aBUCHMOCTD COOBITHIT?

YeMy paBHBI BEpOSTHOCTH CYMMBI ¥ IPOM3BEACHHS COOBITHI ?

B kakux cimydasix 1uisi pacyera BepoSTHOCTEH puMeHsieTcs: opMyIibl MOJTHOM BeposTHOCTH 1 baiieca?

Uro Takoe cxema ucnbitaHuil bepaymm?

B kakux cimydasix [iis pacyera BeposTHOCTel mpumenstotes hopmyinsl bepaymu. Myaspa-Jlannaca, [Tyaccona?
UYro Takoe ciy4aiiHas BennunHa? YTo Ha3bIBAIOT 3aKOHOM PACIPEICTICHUSI CITyYaiiHONW BETHYHHBI?

Kakasi ciyuaiiHas Benu4rMHa Ha3bIBACTCS JMCKPETHOW Cly4yaiHON BennumHON? YTO Takoe psii pachpeeleHus
JIICKPETHO# CITydaitHOW BETUYUHBI?

Haiite ompeneneHne (QyHKIIUH paCHpeAeiICHUS CIy4aliHOW BeMMYMHBI. KaKOBBI OCHOBHBIE CBOMCTBA (DYHKITUH
pacrpeeneHus Cly4aiHoN BeTHIHHBI?

Kakass criyuaiiHasi BeNMYMHA HA3bIBAETCS HEMPEPHIBHOM chydailHOM BenmuuuHOW? UTO Takoe IJIOTHOCTh
pacrpe/ieNneH s HePePbIBHOM CITy4ailHON BETHIUHBI?

KaxoBbI OCHOBHEIE CBOMCTBA IUIOTHOCTH M (DYHKIIMU pacHpeeTeHHs HeTPEPhIBHON CITy9aifHON BETMIUHBL.

Kakne uncnoBble XapaKTepUCTHKH CITydaiiHOW BeMTMUUHBI Bl 3HaeTe? UTo XapaKTepu3yrOT 3TH XapaKTEPUCTHKN ?
Kak ompenensercs MaTeMaTH4ecKoe OXKUAAHUE CIIydallHOM BEIMYUHBI, KAKOBBI CBOWCTBA MaTeMaTH4ECKOrO
OXKUIAHUS ?
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18.
19.
20.
21.
22,

23.
24,

25.

26.

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

39.
40.

41.

Kak ompenensiercst nucniepcust cirydaitHol BenmuunHbl? KakoBbI cBOHCTBA AUCTIEpCHN?

Kak orpeznenstoTcs 1 94To XapakTepru3yroT KodQUIIMEHT aCHMMETPHHN B SKCIIECC PACTIpeeICHUs ?

Kak ompezensitoTcst KBaHTWIN ¥ KPUTHUECKHE TOUKU pacipeaeieHus?

Kakoe pacnpenenenne HasplBaeTcss OWHOMHMAIBHBIM?  YKa)KHTE OCHOBHBIE WYHCIIOBBIE —XapaKTEPUCTUKH
OMHOMHAJILHOT'O PaCTIPEIEICHUSL.

Kakoe pacnpenenenue HasbiBaercst pacrpenenenreM I[lyaccona? KakoBbI OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU
pacnpenenenus Ilyaccona?

Yro Takoe mpocTeimii moTok coobiTnii? KakoMy pacrnpeesieHHIo MOTYUHSIETCs TPOCTEHINHN ITOTOK COOBITHIA?
Kakoe pacnpeneneHne Ha3bpIBalOT paBHOMEPHBIM pacnpeneneHneM? UYemy paHbl IDIOTHOCTh M (PYHKIHS
pacripezieneHus, OCHOBHBIE YHCIIOBbIE XapaKTEPUCTHKHA PABHOMEPHOI'O pacipe/Iie/ieH s ?

Kaxoe pacmpeneneHne Ha3bplBalOT HOPMaJIbHBIM pacrpefesneHreM. KakoBa IIOTHOCTh M OCHOBHBIE YHCIIOBBIE
XapaKTepPUCTUKU HOPMAJILHOTO 3aKOHA?

UYro Takoe craHIapTHas HOpMaibHas BennunHa? KakoBa CBsI3b MeXIy (QYHKIMSMH PACIPEENIeHUs TPOU3BOJIBHOM
HOpPMaJIbHOM BENMYMHBI W CTaHIAPTHOM HopMajibHOW BenuuuHb? Kak cBs3aHa ¢QyHKIMS pacnpeneineHus
CTaHIAPTHOM BeMUUMHBI ¢ PyHKIwMeH Jlammaca?

Kak onpeacIACTCsa BEPOATHOCTL OTKIIOHCHUA HOpMaJ’leOﬁ cnyqai/'moﬁ BCIIMYUHBI OT MAaTCMAaTHYCCKOI'0 OXHUJAHUA
Ha 3aJ]aHHYIO0 Benn4nHy? B 4yeM COCTOMT MpaBHIIO «TPEX CUTM»?

Y10 Ha3BIBAIOT CHCTEMOW ClydaHbIXx BenuuuH (ciydaiiHbiM  BektopoMm)? Kak ompemensercss  yHKIus
pacrpenesieHUs CUCTEMBI CITy4aliHbIX BEJIMYHMH, KAKOBBI €€ CBOHCTBA (JU1s IBYXMEPHOI'0 CIIy4aifHOTO BEKTOpa)?
Kakue cmyuaiiHble BEKTOpPbl OTHOCAT K BEKTOpaM OMCKpeTHOro Tuma? Yro Takoe TabiaMIa COBMECTHOTO
pacrpeaesieHUs CUCTEMBI, UMEIOIEeH TUCKPETHOE pacnpeaeneHue?

Kakue ciydaiiHple BEKTOpBI OTHOCAT K BEKTOpaM HeENpepbIBHOIO THHa? UYTO Takoe IUIOTHOCTH COBMECTHOTO
pacnpeneneHusl CHCTEMbI, HMeEIoNIeil HenpepblBHOE pacrpezneneHne? KakoBbl OCHOBHBIE CBOHMCTBA IUIOTHOCTH
COBMECTHOT'O PacIpeieeHuUs ?

Kaxk onpezensercst He3aBUCUMOCTD CIIy4aiHBIX BeTMYHMH? UTO Takoe yCIOBHBIN 3aKOH pacIipeielIeH s ?

YeMy paBHBI MaTeMaTHUECKOE OKUIAHUE M AUCTIEPCHS CyMMBI U IPOU3BEACHHS CITyYaiHBIX BETUYUH?

Yro xapakTepH3yrOT KOBapranus U K03 QUIIHEHT KOppeNsIuK CITydaliHbIX BETUUUH? Y KaKUTE OCHOBHBIE CBOMCTBA
K03 punreHTa KOpPEISIUH.

Kak OIIEHUTh BEPOSTHOCTh OTKIOHEHHS CIy4aifHOH BENIMYMHBI OT MAaTEMAaTHYECKOI'O OXKHIAHHSA C IIOMOIIBIO
HepaBeHcTBa YeObliiena?

Cdopmynupyiite 3akoH 6ompmmx gncen YeOsimesa, Teopemy beprymmm.

Coopmymupyiite 1eHTpanbHyIo mpeaensayto Teopemy (LITIT).

Uro B MaTeMaTHYEeCKOH CTAaTHCTHKE TMOHUMAOT MO T€HEPATbHOW COBOKYIMHOCTHIO? BBIOOpPKOW M3 TeHEpaIbHON
COBOKYITHOCTH?

Kak crpoutcst cratuctuueckuii psin? B kakux ciydasix MPUMEHSETCs] CrPYIITUPOBAHHbINA cratucTudeckuii psin? Kak
onpenessercs [JUIMHA HHTEpBaJla TPYIITHPOBAHUS?

UYTo OLICHUBAET CTATHCTHYECKHUH PsIJi OTHOCUTEIbHBIX YacToT? [noTHOCTEH YacToT?

UTo HCIONB3YIOT B KayecTBe Tpad)MuecKON WIUTIOCTPAIMU CTATUCTHYECKUX pPsIoB? OLEHKOHW KaKUX KPHBBIX
SIBIISTFOTCSI TTOJIMTOH YacTOT U TUCTOrpamMma?

Kakne BennunHbI NCTIONB3YIOT B KAYECTBE YMCIIOBBIX XapAKTEPHCTHK BBIOOPKH? KakOBBI OCHOBHBIE CBOMCTBA 3THX
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XapaKTEePUCTUK?

42. Kak onpenensercs sMrmupuueckas GyHKIMS pacrpeesieHus? Y KakuTe OCHOBHBIE CBOHCTBA ATON (YHKIIMH.

43. Yto Takoe omeHka mapamerpa? Kakas oreHka HasbiBaeTcs HecMenieHHOW? Kakas — cocrostenpHoi? Kakas
3¢ heKTHBHOI?

44. Yro Takoe NOBEpUTEIILHBIN HHTEPBAI U BEpOSTHOCTH? KakoBbI OCHOBHBIE TPUHIMIEI TocTpoenust 111?

45. Kak crpouTcss J/IOBEpPHUTENbHBIM HMHTEpBal JUIi MaTeMaTH4ecKoro OXXWAAaHUs HOPMaJIbHOM TeHepaibHOU
COBOKYITHOCTH TIPY U3BECTHOM U HEM3BECTHOM O ?

46. Kak cTtpouTcs TOBEpUTENBHBIN UHTEPBA ISl AUCTIEPCUH HOPMAaJIbHON I'eHEepabHOM COBOKYITHOCTH MPU W3BECTHOM
Y Heu3BeCcTHOM a ?

47. UYro TaKkoe cTaTUCTUUYECKAsk TUIIOTE3a U CTATUCTUYECKUI KpUTEPHA?

48. Kakwue ommOKM Ha3bIBAIOT OIIMOKAaMK ITEPBOrO U BTOPOrO pojia IPH MPUMEHEHHH CTaTUCTHYECKHX KpuTtepueB? Kax
ONpeeNsIeTCs MOITHOCTD U COCTOSITEIbHOCTh KPUTEPHS?

. 2
49. Onumute KpuTepuii cornacus )~ IlupcoHa 1yis MpOBEPKH TUIIOTE3BI O 3aKOHE PACIIPEACIICHUS.

50. OnwuimTe KPpUTEPHH IS TPOBEPKH TMIIOTE3 O 3HAYCHUH MAaTEMAaTHYECKOTO OXKHIIAHUSI HOPMAJIbHOW COBOKYITHOCTH.
51. OnuimmTe KPpUTEPHH AJIS TPOBEPKH TMIIOTE3 O 3HAYCHUH JAUCTIEPCUH HOPMATBHOM COBOKYITHOCTH.

52. Kakue ncronb3yroT KpUTEPUH ISl IPOBEPKHU THITOTE3bI O PABEHCTBE AUCIEPCUI IBYX HOPMaJIbHBIX BEIUYUH?

53. Kakue ncrons3yloT KpUTEpUH IS IPOBEPKH TUIIOTE3BI O PABEHCTBE JBYX CPEAHMX HOPMAJIBHBIX BEITMUYHH?

5. MeTtoanueckue yKazaHus 1o npoueaype oeHuBaHUs

OueHOYHbIE MEpPONpPUATHS

Hpouenypa MPOBEICHHUSA OLICHOYHOI0 MEPONIPUATHSA U Heo0X0AMMbIe MeTOIHYECKHE YKa3zaHus

1.

KonTtponsnas pabora

B cemectpe cTyIneHTBHI BBITIONHSIOT 2 KOHTPONBHBIX pabOoThI, CONEpKAHUE KOTOPBIX OXBATHIBAET BCE pasJeibl
muctuiuiHel.  Kaxknomy cTyneHTy Bbigaercss cBoW BapwaHT. KOHTponbHBIE pabOTBI MPOBOMATCS B Yachl
MIPAKTUIECKUX 3aHATHH. 3a KXyl KOHTPOJBHYIO pa0OTy MaKCHMAaNbHBIM 0ajll OIpeeNnseTcss B COOTBETCTBHE C
PEUTHHT-TIIAHOM JMCIIATIIFHEL.

Kpurtepuu oueHku 3a1aHus:

e  bayuibl 3a KOHTPOJIBHYIO Pa0OTy MOJIYYalOTCd YMHOKEHHEM MaKCUMAaJIbHOTO 0allia, IpeLyCMOTPEHHOTO 3a
Hee B COOTBETCTBUE C PEHTHHTI - IIJIAHOM, Ha JOJII0 BEPHO BBHIIIOIHEHHBIX 3aJaHUM.

nas3

B cemectpe cryaentst BermonHsoT 2 MJ[3 o Bcem pazaenam mporpaMMbl IUCIHUILUIMHBL Y Ka)XI0T0 CTy/IeHTa B
rpynie cBoit BapuanT M/13, HoMep BapuaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYAECHTA B CLIMCOYHOM COCTaBe
TPYIIITHL.

W13 BeIIAIOTCS KQXKIOMY CTYJIEHTY EPCOHANBHO.

Pemmenre kaxaoro 3agaHus JOIDKHO OBITH MOAPOOHBIM, C BKIFOUEHUEM ITPOMEKYTOUHBIX PaCYETOB, PACCYKICHUH,
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NOSICHEHH, ¢ YKa3aHUEM HCIIOJIb30BaHHBIX METOJIOB U (hopMyIl. 3aJaHKE BBICHUIACTCS OTJCIIBHBIM (hailyiom,
ykasbiBaetcss ®UO, rpynmna.

Kpurtepuu ouneHuBaHUSA
Odopmienue 3aganus 25% 0amios
Conepxxanue 75% Oaior

W3 cunraercs 3auTeHHBIM, €Clii HaOpaHo Oonee 55% oT MakCUMaJIbHOro OaJijia 3a 3aJaHKe

DK3amMeH

DK3aMeH OCYIIECTBIISIETCA B COOTBETCTBUU ¢ [losl0’keHMEM O MPOBEIEHUH TEKYIIEr0 KOHTPOJIS U
npomexxyrouHoi arrectannu TITY Ha sk3amene cTyneHTY BbIIAIOTCS OMIIETHI, BKIIOYAIOIINE TEOPETHIECKHUE
BOIPOCHI M MpaKkTHyeckue 3ananus. [IpenonaBarens, mpoBepuB paboTy, B X0/Ie YCTHOW Oeceibl CO CTYJCHTOM MOXKET
3aJ1aBaTh BOIIPOCHI 110 caMOMY OMJIETY, a TaKXKe JOIMOIIHUTEIbHBIE BOIIPOCH TI0 TEOPHH U TPAKTHKE. B urore cTyaeHT
HaOHpaeT UTOrOBBIN OasuT 3a 9K3aMeH, MakcuMaiabHO 20 0amtoB. OleHKa 3a AUCHUINIMHY (OPMUPYETCS KaK UTOroBas
3a paboTy B ceMecTpe U 9K3aMEH B COOTBETCTBHE C MPHHSATOMN IIIKAJION OIICHUBAHHUS.

CryneHTsl, He CIaBLINE 9K3aMEH B CECCUOHHBIN IIEPUOA, MOT'YT II€peciaTh €ro B IEPUO/bI JINKBUIALIUI
3aJI0JKEHHOCTEN B COOTBETCTBUE C IEUCTBYIOLIEH IPOLEAYPOH.

B cootBercTBuM ¢ mpukazamu oT 25.07.2018 r. Ne58/ox OO0 yTBep:KICHHH U BBEJICHUU B JICHCTBHE
«CucTeMbl OIICHUBAHUS PE3YJIbTaTOB 00ydeHHs B TOMCKOM MOJUTEXHHYECKOM YHUBepcuTeTe» u Ne59/on
OO0 yTBepKJICHUHU U BBEICHUH B JICHCTBUE HOBOW penakiuu «I1o0KeHus 0 MPOBEACHUH TEKYIIETO
KOHTPOJISI ¥ TpoMexyTouHo# arrectanuu B TITY)» sk3amer no ¢usuke npoBOIUTCs B YCTHOU (hopme.
CryneHTy BblaeTCs SK3aMEHALIMOHHBIN OWIIET, COAep KAl TEOPETHUECKHUE BOMPOCH], KAYECTBEHHBIEC U
KOJIMUYECTBEHHbIC 3aaun. Kaxkp1il Bompoc 6uieta oneHuBaThCs Oamiom (Becero mo ousery 20 0amnoB).
DK3aMeH MPOXOINT B YCTHOH opMe.

CornacHo HIKaJbl OIIEHUBAHUS PE3YIHTATOB

18-20 6annoB (OTIUYHO) - BCECTOPOHHME 3HAHMSA, OTIMYHbIE YMEHHUS U BJIaIEHUE OMBITOM IIPAKTHYECKOH JeATebHOCTH,
HE00XOIUMBIE Pe3yIbTaThl 00ydeHus c(hOpMUPOBAHEI,

14-17 GamnoB (XOpoIII0) - OCTATOYHO MOTHOE IIOHAMAaHUE ITPEIMETa, XOPOIITNe 3HAHUS, YMEHHUS U OIBIT PAKTUICCKOM
NeSITeITbHOCTH, HEOOXOMMBIE PE3YyINbTaThl 00YUIeHHUS C(POPMHUPOBAHEL;

11-13 GannoB (yIOBIETBOPUTEIBHO) - TIpUEMIIEMOE TIOHUMAHKE MPEIMETA, YOBIETBOPUTENBHBIE 3HAHUS, YMEHHS
ONBIT IPAKTHYECKOMN JeATENEHOCTH, HEOOXOJIMMBIC Pe3yNbTaThl 00y4eHUs] CHOPMHUPOBAHBI;
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0-10 6amnoB (HeyI[OBJIeTBOpI/ITeJIbHO) - pe3ynbTaThl 00y4eHHs He COOTBETCTBYIOT MUHUMAIIFHO JIOCTATOYHBIM
TpeOOBaHUSIM.
Pe3ynbTaThl IpOMEXKYTOUHOM aTTecTauu 0(POPMIISFOTCS] BEIOMOCTBIO M BHOCSTCS B 3aYETHYIO KHIKKY

oOyyJaronierocs.




