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

OneMeHT Cemect CocTaBasomue pe3yibTaTOB 0CBOCHHUS (IeCKPHNTOPbLI KOMIIETCHITHN)

00pa30oBaTeNbH p

Ol MporpamMMBbl Koa xomnerenmm

e —— HanmeHnoBaHnue KoMIeTeHIIMA o HanMeHoBanme

MIPaKTHKa,
'MA)

Criocoben OCYILECTBIISTH Braneer onbITOM NpHUMEHEHHsI 3aKOHOB €CTECTBEHHBIX HAYK U
TOMCK, KPUTHYECKUH aHAIN3 H YK(V)-1.B1 MaTeMaTHYECKHX METO/IO0B M MOJieNIel [Tl pellieHns 3a1au
CHHTE3 MH(pOpMALHH, TEOPETUUECKOr0 M MPUKJIAJHOTO Xapakrepa

MaremaTuka 4 YK(¥)-1 IPHMEHSTh CHCTEMHBIH TIOXOJ YK(Y)-1.Y1 YMeerT perath 3a/1a4u TEOPETUUECKOT0 U MIPUKIIATHOTO XapakTepa

4.1 A pEeHICHUA TTOCTaBJICHHBIX yK(y)'l 31 3HaeT 3aKOHBI €CTECTBEHHBIX HayK U MaT€eMaTUIC€CKUE METOAbI
3aj1a4 TEOPETUUECKOIro Xapakrepa

Brnaneer anmapatoM MaTeMaTH4eCKOW CTATUCTUKU IS IPOBEICHUS
OTIK(Y)-1.B4 TEOPETHECKOr0 HCCIIE/0BAHMNS U MOJETHPOBAHMA ¢du3nyecKkux u
CnocoGHOCTb U TOTOBHOCTh XMUMHUYECKUX IIPOLIECCOB U SIBJICHUH, a TAKXKE, I PELICHUS
HCIIOJIb30BAaTh OCHOBHBIC mpodecCHOHAIbHbIX 3a/1a4.
OIIK(Y)-1 3AKOHBI CCTCCTBCHHOHAYIHBIX ‘YMeeT ucrnonb30BaTh BEPOSITHOCTHBIE U CTATUCTUYECKUE METOABI IS
JUCITUTUTAH B OIIK(Y)-1.V4
" 00pabOTKH TaHHBIX

npogeccuoHaBHOM
ACATCIBHOCTH OTIK(Y)-1.34 3HaeT OCHOBHBIE ONPECTICHNS, TOHATHA U METOIBI TEOPHUU

BEPOATHOCTU U MaTeMaTHIECKOM CTaTUCTUKHU

2. IMToxka3zaTeau ¥ MeTOALI OLICHUBAHNSA

IlnaHupyeMble pe3yJibTaThl 00y4eHHsl 0 AHCIHILUIHHE

Ko koHTpOIMpYyeMoii

HanmenoBanue pasaeaa MeToabl OLleHUBAHUS

KO}I HaunmeHoBaHue KOMIIETEHIIHH (l/l.l'll/l ee JUCHHUILIMHBI (OlleHO‘lele Meponpmlnm)
4acTH)
P11 Brnaneer o0CHOBHBIMU MOHATHSMH U METOJAMHU TEOPUU CryqaiiHbple COOBITHS. KonTponshas pabora
BEPOATHOCTEH U MATEMATUIECKOH CTATHCTHKH Coydaitnbie Benmuunnel uux | M3
CHCTEMBI. 3aKOH OOIBIINX
YHCEel, MPECTbHBIC TEOPEMBIL.
YKY)-L BEIOOpOUHBII METON
OTTK(Y)-1 P A

OLICHNBAHHE MTapaMeTPOB.
DeMeHTBI KOPPEISIIUOHHO -
PErpeccnoHHOTO aHaIu3a.
IIpoBepka cTaTUCTUUECKUX
TUIIOTE3




P2

YMeeT ucrionb30BaTh BEPOITHOCTHBIE M CTATHCTHYECKNE METO/IBI
JUTst 00paOOTKH JaHHBIX, @ UMEHHO: aJIreOpy BEpOSATHOCTEH
CITy4alHBIX COOBITHH, 3aKOHBI PACIIPEEICHUsI CITyJaitHON
BEJIMYMHBI M UX CUCTEM, 3aKOHBI OOJIBILINX YUCEI U MpEeTbHbIC

CryqaiiHbIe COOBITHSL.
CiyyaliHble BETUYMHBI U UX
CHCTEMBI. 3aKOH OOJIBIIHX

qucel, MpeaAciIbHbIC TCOPCMBI.

Koutponsnas pabora

WJ13.

TEOpEMBbI, BHIOOPOUHBII METOJI M OLIEHHBaHHE ITapaMeTPOB, S(SI;'([SI/()(-;)-l Bri6opounslit MeTon 1
perpeccuoHHbIE MOJIETH, IIPaBUiIa IOCTPOSHUS U IPOBEPKHU OLIEHHBAaHKE TapaMeTPOB.
CTaTUCTUYECKHUX THITOTE3 DeMeHTh! KOPPENSILIMOHHO -

PErpecCHOHHOr0 aHaIu3a.

[TpoBepka cTaTHCTHYECKUX

THIIOTE3
P13 3HaeT aKkCHOMaTHYeCKOe OIpeIeNIEHHE BEPOSITHOCTH, OCHOBHbBIE Crny4aiiHbie COOBITHS. Kourponbnas pabora

TEOpPEMBbI TEOPUU BEPOSITHOCTEH, (POPMYITBI ITOTHOM CryuaiiHble BETMYMHBI M UX njs.
BeposTHOCTH 1 balieca, cxemMy rmocneoBaTeNnbHbIX UCIIBITAHUI CHCTEMBL. 3aKOH OOJBIIHNX
bepuymium, popmyny beprysmu, npubnmkeHHbIe (GOPMYIIbI YHCEl, MPEIETbHBIE TEOPEMBI.
Myagpa-Jlamnaca u Ilyaccona, pyHkImro pacnpeneneHus BrIOOpOYHBIIT METO U
CIIy4ailHOM BEIMYMUHBI U €€ CBOMCTBA. IIIOTHOCTh OLICHUBAHKE ITAPAMETPOB.
pacrpenieNieHus U ee CBOICTBA, YHCIIOBBIE XapaKTEPUCTHKU DJeMeHTBI KOPPENSIUOHHO -
CIIy4aiHbIX BEJIMYUH U UX CBOMCTBA, OCHOBHBIE 3aKOHBI YK(V)-1 PErpeECCUOHHOIO aHAJIN3a.
pacnpeneneHus CIyJaiHbIX BETUYMH, 3aKOHBI paclpeaesICHNs OIIK(Y)-1 IIpoBepka cTaTUCTHYECKUX

CIly4alHBIX BEKTOPOB, HepaBeHcTBa YeOblieBa, npe/iebHbIe
teopembl YeObiea, bepuymu, JIisnynoa, MyaBpa-Jlamnaca,
BBIOOPOUHBIA METOJ, SMIMPHUUYECKUE 3aKOHBI PACTIPEICIICHUS,
SMIUPUYECKHE MOMEHTBI, JOBEPUTENbHBII HHTEPBAI,
MHTEPBAJbHBIE OLIEHKH, BEIOOPOYHBIN MAPHBIA KOIPPHUITHEHT
KOppEeJISLUH, TapHasi perpeccus, MpoBEpKa I'MIOTe3 O PABEHCTBE
JUCTIEPCUI U CPETHUX 3HAUEHUH HOPMAJIbHO pacIpe/ieIeHHbIX
COBOKYITHOCTEH, Kputepuil cornacusi [lupcona.

THITIOTC3

3. IIxkauga oueHUBAHUA

Ilopsinok opraHu3aluy OLEHUBAHUS PE3YJIbTATOB OOYyYEHMsI B YHMBEPCUTETE PErVIAMEHTHUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATUBHBIM AKTOM —
«Cucrema OIICHUBaHUS pe3yIbTaTOB 00yuyeHUst B TOMCKOM MOJMTEXHUYECKOM yHuBepcuteTe (CucteMa oleHUBaHUA)» (B JEHCTBYIOLIEH pelakium).
Hcnonb3yeTcst 6auibHO-pEHTUHIOBAsE CHCTEMa OLIEHUBAHMsI pe3ysibTaToB 00ydeHus. FiTtoroas olieHka (TpaJluIlMOHHAas U IUTepHast) IO BUIaM y4eOHOH
nearenbHOCTH (n3yuenue aucuumiug, Y UPC, HUPC, kypcoBoe mpoeKTHpOBaHUE, IPAKTUKHN) ONIPEIENIIeTCsl CyMMOM 0alioB 1O pe3ysibTaTaM TEKYIIEro
KOHTPOJISI M MPOMEKYTOUHOU arTecTanuu (auddepeHnpoBaHHbIi 3a4eT) (UTOroBasi peiTHHroBas OleHKa - MakcumyM 100 0amios).

PaCHpe,Z[eJ'ICHI/IC OCHOBHBIX H JOIIOJTHHUTCIBHBIX 0alsIoB 3a OLCHOYHBIC MCPOIPUATUA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘-IHOI\/'I arTeCTalnmun
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF -IJIaHOM O CIHMITIINHBI.



PCKOMGHHyeMaH mKaJla JJIs1 OTACIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O ¥ TCKYIICTO KOHTPOJIA

% BBINOJTHEHUS CooTBeTcTBHE
. Omnpenenenue OLEHKH
3aaHust TPaJIMIIMOHHOMH OlleHKe

90%+100% «OTINYHOY» OTINYHOE TTOHNMAaHUE npeaMeTa, BCCCTOPOHHUEC 3HAHUA, OTJIMYHBIC YMCHUS U BJIaJICHUC OIBITOM HpaKTH‘IeCKOﬁ JACATCIIbHOCTH,
HeO6XOI[I/IMI>Ie PE3YJIbTAThI O6y‘IeHI/IH CCI)OpMI/IpOBaHI)I, HUX Ka4€CTBO OLICHCHO KOJIMYCCTBOM 6aJ'IJ'IOB, 6J'II/I3KI/IM K MaKCUMAJIbHOMY

70% - 89% ((XOpOHIO)) I[OCTaTO‘IHO TOJITHOC IMTIOHUMAHUE TPEAMETA, XOPOLINE 3HAHUA, YMCHUA U OIIBIT HpaKTH‘IeCKOﬁ JACATCIBbHOCTH, HGO6X0}II/IMLI€ PE3YyIbTAaThI
O6y‘IeHI/IH C(l)OpMI/IpOBaHI)I, Ka4yeCTBO HU OHOI'0 M3 HUX HE OLICHECHO MUHUMAJIbHBIM KOJIMYCCTBOM 6aJ'IJ'IOB

55% - 69% «Y 10BI.» [Ipuemnemoe MOHNMaHUE MTPEAMETa, YAOBIECTBOPUTENbHBIE 3HAHUSI, YMEHUS U ONBIT MPAKTHYECKOH AEATEIHHOCTH, HEOOXOIMMBIE PE3YIIbTATHI

O6y‘IeHI/IH C(l)OpMI/IpOBaHI)I, Ka4€CTBO HECKOTOPLIX M3 HUX OLUCHECHO MUHHUMAJIbHBIM KOJIMYECTBOM GasioB

0% - 54%

«Heynosn.»

PeSyJ'IBTaTH O6y‘IeHI/IH HE COOTBETCTBYIOT MUHUMAJbHO JOCTATOYHBIM TpeGOBaHI/IHM

[ITkayia [u1st OLIEHOYHBIX MEPOIPUATHI dK3aMEHA

% BBITIOJTHEHHUSI JK3aMeH, CooTrBercrBHE
32 aHUIi IK3aMeHa a1 TPAAHIHOHHOI OlleHKe Onpeneaenne ouenicn

90%+100% 18 +20 «OTINYHO» OTnu4HOE TOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUA, OTIINYHbIE YMEHUS U BIIaJI€HUE ONBITOM MPAaKTHUECKON JAEATENbHOCTH,
HEoOXOIMMBbIE Pe3YIIbTaThl 00yueHuUs: chOPMHUPOBAHBI, KX KAYECTBO OILICHEHO KOJIMUECTBOM 0aJuIOB, OIM3KUM K MAKCHMAJIbHOMY

70% - 89% 14+17 «Xopormio» JloctaTouHO NOJTHOE TOHUMAHUE MPEIMETa, XOPOILKE 3HAHUS, YMEHHS 1 OIIBIT IPAKTUYECKON JESTEIbHOCTH, HEOOX OJTUMBIC
pe3yibTaThl 00yueHus: chOpMHUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM KOJHYECTBOM 0aJlIoB

55% - 69% 11+13 «Y 1oBi.» [MpuemneMoe MOHMMAaHUE MIPEAMETa, YAOBIECTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT IIPAKTUYECKOMN JIESTEIbHOCTH, HEOOXOIUMBbIE

[pe3yNbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OaljIoB
0% - 54% 0+10 «Heynoiu.» Pe3ynbTaThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBAHMSIM

4. TlepeyeHb THNOBBIX 3aIaHUI

OueHOYHbIe MEPONPUATHS

IlIpuMepbl THIOBBIX KOHTPOJILHBIX 3a1aH Uil

1. | Konrponbnas pabota

KoHTposbHasA pa6oTa 1

1. U3 50 xonnencaropoB 3a Bpemst T U3 CTPOsi BBIXOAAT 5 KOHIEHCATOPOB. J[Jisi KOHTPOJISE BBIOMPAIOT 8 KOHAEHCATOPOB.
Haiitn BeposSTHOCTB TOrO, YTO Cpenu HUX 3a Bpems T W3 CTpOs BEIMIET pPOoBHO 1 KOHOEHCATOP, MCHONB3Ys HopMyiITy
Ilyaccona u nokanbHyto Teopemy Jlamnaca.

2. TlpuGop cocrouT M3 ABYX Y3IOB @ W D, COCAMHEHHBIX MOCIEAOBATEIBHO B CMBICIC HAJSKHOCTH, M CTaOHIH3aTOpa
HaMpsDKeHusT S, paboTaroliero B AByX pexxumax. [lpu pabore crabunmzatopa B MEPBOM pEKUME ¢ BeposiTHOCTHIO 0.7
HaJeXHOCTD y3710B P(a) = 0.9, P(b) = 0.95. Ilpu paGoTe crabuinsatopa BO BTOPOM PEXKHUME HaJIEKHOCTH y3110B P(a) =
0.8, P(b) = 0.9. Haiitu HamexxHOCTh IPUOOpA, €CIH Y3JIbI HE3aBUCHMBI.




OueHo4HbIe MEPONPHATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12HHﬁ

Axsinx, X e (0,7)
0, x ¢ (0,7)
Tpebyercs Haiitn A, noctpouts rpaduk f(x), HaiiTn dyHkimO pacnpenenenus F(x) u moctpouth ee rpaduk, HaHTH

BEPOATHOCTH Tonaaanus Benuurubl X Ha yuactok oT 0 1o 7 . Berancauts M[X].
2

3. 3amana miotHOCTH pacnpenenenus f(x) cnyuaiinoii Benmuuuns X: f(x) =

4. Jloxa3ath Gpopmyny [Tyaccona.
5. TInotHoCTb pacnpeneneHus] HENPEPHIBHOM CiTydaifHOW BelMuuHbL. CBOWCTBA (C TI0OK-BOM).

KoHTposbHasnA paborTa 2

|) JaH psin pacnipeneneHus.

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

Lo

ITocTpouTs rucTorpaMmmy, MoJMUroH;
2. Haiiti TOUeYHbIE OLIEHKH MaTeMaTH4ECKOr0 OXKUIAHNA, TUCHIEPCHH, CPEAHEKBAAPATHIHOTO OTKJIOHSHUS, aCHMMETPUH

1 3KcIecca;
3. Ilpu ypoBHe 3HaunMoctH o = 0.05 mpoBepuTh TUIoTe3y O pacupeneneHn TaHHOW BEIOOPKH 110 HOPMaJIbHOMY 3aKOHY;

4. HaiiTu UHTEpBAJIBHBIC OLIEHKUA MaTEMAaTHIECKOI0 OXKUIAHHS, JUCIICpCHH ¢ HanexHocTho B = 0.9.
I1) Tlo nBy™M He3aBUCHMBIM BBIGOPKaM 00beMoB Nx = 11 u Ny = 10 HopmanbHbIX pacnipenenenuii Haiinensr X =30.u Y =

28. u Sf =08 mu 35 = 0.6 . IIpu ypoHe 3Haunmoctu oo = 0.05 mpoBeputh HyleByro runoresy Ho: Mx = My npu

KOHKypupytomeit Hi: mx # my.

UI3.

ITpumMep BapraHTa MHIMBUIYAILHBIX 3aJaHUMN 1.

1. 13 100 u3menuii, cpenu KOTOPHIX UMeeTcs 4 HeCTaHIAPTHBIX, BHIOPAHBI CIydaiiHbIM 00pa3oM 6 u3aenuit 1uis poOBepKU UX
kagecTBa. OIpesenuTh BEpOITHOCTH TOTO, YTO CPEH BBIOPaHHBIX 6 M3IENHil OKaXKyTcsl pOBHO 1 HecTaHAApTHOE M3JIeHe,




OueHo4HbIe MEPONPHATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

HCTIONB3Ys KIACCHYECKOE OTpeneNieHrne BeposTHOCTH, hopmyny beprymmm, dopmyny [TyaccoHa U TOKaIbHYIO TEOPEMY

Jlamnaca
2. Cucrema S COCTOUT M3 TpeX HE3aBUCHMBIX MOACUCTEM Sq, Shu Sc. HemcripaBHOCTH XOTsI ObI OJJHOM MOACHUCTEMBI BEJIET K

HEHMCIIPABHOCTH BCeH CHUCTeMBI (ITOICHCTEMBI COSIMHEHBI MoCIeoBaTebHO). [ToacucremMa Sp COCTOAT U3 IBYX
HE3aBUCUMBIX Tyonmupyromux 6;mokoB bk (k = 1,2) (cxema mapaiienbHOro moacoeANHEH s OJI0OKOB B IOIICUCTEMAX).

Hatitu HaJIC)KHOCTb CUCTEMbBI — BEPOATHOCTH TOI'O, YTO CUCTEMA 6ylleT HCIIpaBHA B TCUCHUU HCKOTOPOI'0O BPEMEHH, €CIIU
u3BeCTHBI HagexxHocTu 01okoB P(a) = 0.95, P(bk) = 0.9, P(c) = 0.99.

3. Jlana cuctema u3 IByX GJIOKOB @ 1 b, COSIMHEHHBIX TapalIeIbHO B CMBICIE HAMEKHOCTH. KaXk/plil n3 MBYX GIOKOB MOXKET
paboTaTh HE3aBUCUMO OT JIPYIOTo B TPEX Pa3HBIX pexxumax. BepostHocTh HacTymenus nepsoro pexxuma 0.1, Broporo 0.3

. Hanexuoctb paboTh! nepBoro 010ka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctBenHo 0.9; 0.8; b, 0CTh
paboTsl Broporo oyioka B 1 —m, 2 —wm, 3 — M pexumax paBHa coorBerctBenno 0.9; 0.95; 1 Ha I merroer CHCTE]
eciy OJIOKM HEe3aBUCHUMBI. 1@

4. lepenaercs 5 cooOienuit mo kanany csazu. Kaxoe coobienue ¢ BepositHocThio P = 0.3 He3aBUCHMO O b X

uckaxxkaetrca. CioydaiiHas BenTHuuHa X — YHCIIO HE HCKaKEHHBIX coolmmeHuit. [locTponts ee 3aKoHBI pacnpeneneHus, X
rpaduky, HalTH ee YNUCIIOBbIE XapaKTepUCcTUKU. HaliTh BepOATHOCT TOro, 4TO OyJeT HCKaXXEHO He MeHee ABYX

COOOIIIEHHNI.
5. 3amaHa IOTHOCTH pactpenernenus f(x) ciyuaitnoit Bennunnsr X:

Asin®x, xe(0,7x)
0, x e (0,7)

Tpebyercs Haiith ko3¢ duieHT A, MOCTPOUTD TpadHK WIOTHOCTH pactpeneienus f(x), Haittn QyHKUHIO pactpeneneHus

flx) =

F(x) 1 TIoCTpouTh e rpaduk, HAHTH BEpOATHOCTH TONANaHus BenmudauEbl X Ha ydactok ot O 1o % . Haiitu uncnoBsie

4

XapaKTEPUCTUKU CIy4ailHON BEINYUHBI X.

IIpuMep BapuaHTa UHAWBUIYAJIBHBIX 3aJaHUM 2.

1. Tlo Beibopke o6bema N = 100 mocTpoeH psi pacrpeaeieHus:

Xi -2.0 -1.5 -1.0 -05 0.0 0.5 1.0 1.5




OHeHO‘lele MEpOnpuATHA Hpumepm THIIOBBIX KOHTPOJIbHBIX 32J12HHﬁ

pi | 0.06 0.11 0.19 0.22 0.16 | 0.12 | 0.08 | 0.06

Iocmpoums  cucmozpammy, NOAUSOH U IMAUPUHECKVIO QYHKYulo pacnpederenus. Haiimu moueunvie oyenxu
MAMeMamu4ecko20 0ACUOAHUsL, OUCNEPCUU, CPEOHEKBAOPAMUYUHO20 OMKIOHEHUSL, ACUMMEMPUU U IKCYeccd.

2. Havimu ooeepumenvhblil UHMeEPEAl HEU3BECHO20 MAMEMAMULECKO20 0XHCUOAHUS HOPMATbHOU CIAYYAUHOU 6euyunbl X,
3Has dosepumenvhyto eeposmuocmo B = 0.99 , 06wvem svibopru N = 20, evibopounyio cpeonioo X =200, ecau 1) o = 10,
2)s=10..

3. Tlo pe3ysabpTaTaM 3KCIIEpUMEHTA TIOJydeHa Tabuiia HaOI0IeHU I CHCTEMBI CiTydaiHbix Bennuud (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

Oyenumyw dannyio mampuyy pacnpedenenus (X, Y) na peepeccuio euoos f(x) = i+ fox u f(X) = fr+ fox + Fax2.
4. Tlo mBymM 06oibIIMM HE3aBHCHMBIM BBIOOpKaM 00BeMOB Nx =42 m Ny = 58 HOpManbHBIX paclpeneiaeHuil HallIeHbI

BBIOOPOYHBIE 3HAYCHUAME MaTeMaThieckux oxunannit X = 120 u y = 130. [lucniepcnn ussecthel D, = 24 u Dy =20.

Ipu yposue 3Haunmoct o = 0.05 mpoBeputh HyneByro rumore3y Ho: Mx = My mpu koHKypupyromei 1) Hi: mx = my,
2) Hi: mx < my.

5. Ilo kpureputo ITupcona npu yposHe 3HaunMocté o = 0.01 mpoBepHUTh IHIOTE3y O PACIIPENEIICHUH CITy4aiiHON BEITMYHUHEI
X TI0 HOpMaIbHOMY 3aKOHY, €CIIH 33J]aHO Nk TONaJaHNi BbIOOPOUHBIX 3HAUCHUH CITydaiiHON BENNYNHBI X B TOAUHTEPBAI

O = (ak, by ):

L 10 =15 15 =20 20 =25 25 =30 30 =35
Nk 15 20 35 18 12




OueHo4HbIe MEPONPHATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

DK3aMeH

w

BOxo~NoOA

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

0.

IlepedeHb BOIPOCOB, OTBETHI HA KOTOPHIC JAIOT BO3MOXKHOCTh CTYACHTY HPOJAESMOHCTPHPOBATh, a
nopenoaaBaTC/Il0 OICHUTH CTCTICHD YCBOCHUSA TCOPECTUYCCKUX U d)aKTI/IquKI/IX 3HAHUM HA YPOBHE
3HAaKOMCTBa

Uro B TeopuH BEpOSTHOCTEH MOHMMArOT mox coObiTneM? Kakoe coObiTHE HaspIBalOT JocToBepHBIM? Kakoe —
HEBO3MO)KHBIM ?

Kakue onepanuu onpenenensl Haj coObITHsIMU? KakoBbl CBOICTBa ATHX ornepariuii?

CdhopmynupyiTe CTaTUCTUUECKOE, KIIACCHUECKOE, I€OMETPUUECKOE OMpeesieHNs] BEPOITHOCTU. B Kakux ciydasx
UCTIOJIB3YIOTCSI 3TH OINpeeTIeHUs ?

CdhopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPUH BEPOSITHOCTEH.

YKaxuTe OCHOBHBIE CBOMCTBA BEPOSTHOCTH.

Yto Takoe yciioBHas BeposTHOCTh? Kak onpenensiercs: 3aBUCUMOCTb U HE3aBUCUMOCTh COOBITH ?

Yemy paBHBI BEPOSITHOCTH CyMMBI M IIPOU3BEACHHS COOBITHI?

B kakux ciydasx Juis pacuera BeposiTHOCTe! npuMeHsieTcst GopMyIibl TIOTHOM BepositTHocTH U baiieca?

Yto Takoe cxema McnbITaHuid bepHymimn?

B kakux ciyuasix jjsi pacdyera BeposTHOCTeH npuMeHstoTest popmysibl bepaysmu. Myaspa-Jlamnaca, [Tyaccona?
Yro Takoe ciydaiiHas BennunHa? UTO Ha3bIBalOT 3aKOHOM PACIIPE/ICICHUsI CITyYaiiHOW BETMYMHBI?

Kakas ciydaiiHas BelM4YMHA HA3bIBACTCS JMCKPETHOM Ciy4aiiHOM BenmuuuHoi? UTO Takoe psj pacrnpenereHus
JIICKPETHO# CllyuaitHOW BETMUUHBI?

[Haiite ompexnenenne (yHKIMH paclpeneseHnss ciaydyaiHoi BenuduHbl. KakoBbl OCHOBHBIE CBOMCTBA (DYHKLIMHU
pacrpeaeneHus cly4yaiHO! BeTHIHHBI?

Kakass cnydaiiHas BelMYMHA Ha3bIBACTCS HENPEPBIBHOM ciydaiiHoi BennunHOW? YTO Takoe IJIOTHOCTh
pacripezieneH s HeTpepbIBHOM CITy4aiiHON BEJTMIHHBI?

KakoBbI OCHOBHBIE CBOMCTBA INIOTHOCTH M (DYHKI[MH PACIIPEIEIICHUS] HEMPEPBIBHOM CITy4ailHOW BETMYHHBIL

Kakue umciioBble XapaKTepUCTUKH CITydaiHOW BenmUuuHbI Bl 3HaeTe? UTo XapakTepu3yrOT 3TH XapaKTePUCTHKU?
Kak ompenensercs MaTeMaTHYECKOE OXUAAHUE CIIydallHOM BENWYMHBI, KAaKOBBI CBOMCTBA MaTeMaTH4ECKOrO
OXKUIAHUSA?

Kak ompenensercs aucnepcust ciydaitHoii Benuuunbl? KakoBbI CBOMCTBA AUCTIEpCHU?

Kak ompenenstoTes 1 94To XapakTepu3yroT KodQQUIHMEHT aCHMMETPHU 1 SKCIIECC PACTIPEICTICHUS ?

Kak onpeznenstorcsi KBaHTHUIN U KPHTHYECCKHE TOYKH pacrpeselIeHus?

Kakoe pacnpeneneHue HasbiBaeTcss OWHOMHUAIBHBIM? YKa)KUTE€ OCHOBHBIC YHCIIOBBIE XapaKTEPUCTHUKH
OMHOMHATILHOTO PACTIPECTICHUS.

Kakoe pacnpeznenenue HasbiBaeTcs pacnperneneHnem Ilyaccona? KakoBbl OCHOBHBIC YHCIIOBBIE XapaKTEPUCTHUKH
pacmpenenenus [Tyaccona?

UYro Takoe mpocTeiiimii moTok coobITuii? KakoMy pacnpeneseH o NOAYHHASTCS IPOCTEHINNI TOTOK COOBITHIT?
Kakoe pacrnpezneneHre Ha3bIBaIOT PaBHOMEPHBIM pactpezneneHueM? Yemy paHBl IUIOTHOCTD W (DyHKIHA
pacrpeneneHys, OCHOBHBIE YHCIIOBbIE XaPAKTEPUCTHKHA PABHOMEPHOI'O PacIpeIeIICHHs ?




OueHo4HbIe MEPONPHATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX SMZHHﬁ

25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

42,
43.

44,
45.

46.

47.

Kakoe pacnpenencHue Ha3pIBalOT HOpPMalbHBIM pachpeneneHueM. KakoBa NIOTHOCTH M OCHOBHBIE YHCIIOBBIE
XapaKTepPUCTUKU HOPMAJILHOTO 3aKOoHa?

UYro Takoe craHmapTHas HOpMasibHas BennunHa? KakoBa cBs3b MeXy QYHKIUSIMHU pacupeesieHns! POU3BOILHOM
HOpPMaJIGHOM BENMYMHBI ¥ CTaHIApTHOW HOpMajbHOW BennunHbI? Kak cBs3aHa QyHKIOHMA —pacrpeaeneHus
CTaHJAPTHOM BeMUYMHBI ¢ PyHKIMeH Jlammaca?

Kax onpenensiercss BepoITHOCTh OTKJIIOHEHUS HOPMAJIbHOM CIydaliHON BETMYMHBI OT MaTeMaTHYECKOTO OKUIAHUS
Ha 3aJ]aHHYIO0 BeNN4rnHYy? B 4eM COCTOHT MpaBHIIO «TPEX CUTM»?

Yto Ha3BIBAIOT CHUCTEMOHN chydaiiHeix BenamunH (cnydaitHeiM Bektopom)? Kak ompenensercss GyHKIus
pacnpeielieHHsi CHCTEMBI CITy4aiHbIX BEJTMYHMH, KAKOBBI €€ CBOMCTBA (JIJIs IBYXMEPHOr'O CIIy4aiiHOrO BeKTopa)?
Kakue crnyyaiiHple BEKTOPBHI OTHOCAT K BEKTOpaM AWCKperHoro Tuma? Yrto Takoe TalOnuia COBMECTHOTO
pacnpeneNieHHs1 CHCTEMBI, IMEIOIIel IMCKPETHOE pacrpeaeeHue?

Kakue ciyuaifHple BEKTOpBI OTHOCAT K BEKTOpaM HenpepbslBHOro Tthma? Uro Takoe IJIOTHOCTH COBMECTHOTO
pachipesieNieHHs CUCTEMBI, MMEIOIe HenpepbhiBHOE pacrpezenenre? KakoBbl OCHOBHBIE CBOMCTBA IUIOTHOCTH
COBMECTHOT'O pacrpe/iesieHus ?

Kak onpenensiercss HE3aBUCUMOCTD CITy4alHbIX BeIMUMH? YTO Takoe yCIIOBHBIN 3aKOH pachpeiesieHus ?

quy PaBHBI MATEMATHICCKOEC OKUJAHUE U AUCTIEPCHUSA CYMMBI U IIPOU3BEACHUS cnyqaﬁmﬂx BGHI/I‘{I/IH?

Yto XapakTepu3yloT KoBapuanus U KodpQuImMeHT Koppensiuy cIydaiiHbIX BeTMYuH? Y KaKUTe OCHOBHBIE CBOMCTBA
KO3 PHUIMEHTA KOPPEISLIUH.

Kak oueHUTh BEpOSTHOCTh OTKJIOHEHUS CIy4allHOM BEIMYUHBI OT MaTE€MaTHYECKOTO OKUIAHHUSA C IMOMOLIBIO
HepaBeHcTBa YeObliena?

Cdhopmynupyiite 3akoH Oomnbinux uncen YeObiieBa, TeopeMy bepHyim.

Coopmymupyiite 1eHTpanbHyIO npeaensayto Teopemy (LITIT).

Uro B MaTeMaTHYECKOH CTATHCTHKE MOHHMAIOT IO/ T'€HepaJbHOM COBOKYMHOCTHIO? BBRIOOpKON M3 TeHepalbHOM
COBOKYITHOCTH?

Kak ctpoutcs cratuctiueckuil psa? B kakux ciiydasx IpUMeHsIeTCs CrpYIIUPOBaHHBIN craTucTudeckuit psn? Kak
onpenesnsieTcs [JUIMHA HHTEPBaJla IPYIITHPOBAHUS?

UYTo OlIEeHWBAET CTATUCTUYECKHUI PSJl OTHOCHTENbHBIX 4acToT? [lnoTHOCTE# YyacToT?

YTo HCHONB3YIOT B KadecTBe IpadMUYECKON HIUIFOCTPALMH CTaTHCTUYECKHX psnoB? OIEHKOH KakMX KpPHBBIX
SIBJISIIOTCS TTOJIUTOH YacTOT ¥ THCTOrpaMma?

Kakue BelMuMHBI UCHIONB3YIOT B KAYECTBE YHUCIOBBIX XapaKTEPUCTHK BHIOOPKH? KaKoBBI OCHOBHBIE CBOWCTBA 3THX
XapaKTePUCTUK?

Kak ompenensiercs aMmupuyeckas GyHKIHS pacrpeieneHusi? Y KakuTe OCHOBHBIC CBOMCTBA ATOW (DYHKIIMH.

Yro Ttakoe oueHka mapamerpa? Kakas onenka Ha3bpiBaeTcsi HecMmemnleHHoW? Kakas — cocrostenbHoi? Kakas
3¢ PeKTUBHOI?

UYro Takoe JOBEPUTENbHBIA HHTEPBAJ U BepOATHOCTH? KakoBbI OCHOBHBIC MPUHIIMIIBI TocTpoeHust [11?

Kak crpourcs noBepuTenbHBIA HMHTEpPBAl [UIsl MAaTEMaTHUECKOrO OXHMJIAHUS HOPMAJIbHOM TeHepalbHON
COBOKYIHOCTH TIPH M3BECTHOM U HEM3BECTHOM O ?

Kaxk ctpouTtcst noBepUTENbHBIA UHTEPBAIT ISl AUCNIEPCUN HOPMAJIbHOW FE€HEpabHOM COBOKYITHOCTHU IIPH U3BECTHOM
¥ Hew3BecTHOM a ?

Uro Takoe cTaTUCTHYECKAsi THIIOTE3a U CTATUCTUYECKHIA KpUTEepHid?




OueHo4HbIe MEPONPHATHS

le/lMepr THIIOBBIX KOHTPOJBbHBIX 32J12Hﬂﬁ

48. Kaxwue ommOKy Ha3bIBAIOT OMIMOKaMHM MIEPBOTO M BTOPOTO POJa IPH ITPUMEHEHNH CTaTUCTHYeCKuX KpurepreB? Kak
OTpeENsIeTCs MOITHOCTD U COCTOSITEIBHOCTh KPUTEpHS ?

. 2
49. OnummTte kpuTepuii cornacus J° IlupcoHa 11 NPOBEPKH THIIOTE3BI O 3aKOHE PACTIPENCIEHUS.

50. Omnwumwmre KPUTCPpHUU IJId IPOBCPKU IT'MITIOTE3 O 3HAUYCHUN MATEMATUYCCKOI'O O)KUJAaHU A HOpMaJ’ILHOﬁ COBOKYITHOCTH.
51. Onwummre KPUTCPpUU IJId IPOBECPKU T'MITIOTE3 O 3HAUYCHUN AUCIICPCHUN HOpMaJ’ILHOﬁ COBOKYITHOCTH.

52. Kakue HCIIOJIB3YIOT KPpUTCPUU IJIA IIPOBEPKHU T'MITOTE3bI O PABCHCTBE zmcnepcm‘ri JABYX HOPMAJIbHBIX BEJIMYNH?

53. Kakue HCTIOJIB3YIOT KPpUTCPUU IJI IIPOBEPKU TUITOTE3BI O PABECHCTBE ABYX CPCIHUX HOPMAJIbHBIX BEJTMYNH?

5. MeTtoauueckue yKa3aHus 1o npoueaype oleHuBaHUs

OneHoYHbIE MEPONPHSATHS

l'lpouenypa IPOBEACHHUA OLICHOYHOI0 MEPONIPUATHHA U HeoﬁXOl]l/lMLle METOAHYECCKHE YKA3aHUs

1.

KounTtponsHas pabota

B cemectpe cTyneHTBHI BBITIONHAIOT 2 KOHTPOJBHBIX paboThI, COJlEp)KAHHWE KOTOPBIX OXBATHIBAET BCE pa3Jielibl
JcIUIUIMHBL. KaxioMy cTyneHTy Bbliaercst cBoit BapraHT. KOHTpONbHBIE pabOThI MPOBOJATCS B YAChI PAKTHIESCKUX
3aHATHN. 3a KaKIyI0 KOHTPOIBHYIO pabOTy MaKCUMAaJbHBIH Oall ONMPEenseTcsl B COOTBETCTBHE C PEHTHHI-TUIAHOM
JUCLUIUIVHBL.

KpnTepml OLICHKHU 3aJ1aHusA:

e  bamibl 32 KOHTPONBHYIO pabOTy MOTYYAIOTCS YMHOXKEHHEM MaKCHMaJIBHOTO Oaia, MpexycMOTPEHHOTO 32
Hee B COOTBETCTBHUE C PEUTHHT- IIJIAHOM, Ha JOJII0 BEPHO BHIITOJIHEHHBIX 3aJaHUH.

W3

B cemectpe crynentst BemonHsoT 2 MJ13 o BceM pazienam mporpamMMbl JUCIUIUTHHEL. Y Ka)JIOr0 CTYJICHTA B
rpymrme cBoii BapuaHT M /I3, HOMep BapraHTa COOTBETCTBYET HOPSIKOBOMY HOMEPY CTYJEHTa B CITUCOYHOM COCTaBe

IPYIIIBL
N3 BpIIAIOTCS KAXKIOMY CTYIEHTY EPCOHANBHO.

Pemrenne kaxa0ro 3aJaHus JODKHO OBITh OIPOOHBIM, C BKIIOUEHHUEM IIPOMEXYTOUHBIX PACUETOB, PACCYXKICHH,
HOSICHEHHMT, ¢ YKa3aHWEM HCIIONB30BAaHHBIX METOI0B U (hopMyi1. 3aJJaHNE BBICBUIAETCS OTICNIBHBIM (ailioM,
ykaszpiBaercss MO, rpynmna.

KpuTtepuu ouenuBanus

Odopmnenue 3ananus 25% Gaiios

Conepxxanue 75% OGamioB




OueHo4yHble MEPONPUATHS

Hpoueuypa IPOBEACHUS OLEHOYHOI'0 MEPONIPUATHSA U HeOﬁXO}]I/lMLle METOAUYECCKHE YKAa3aHUSA

W13 cuntaercsi 3a4TeHHBIM, eciii HaOpaHo Oonee 55% oT MakcuMasbHOrO Oajlia 3a 3aJaHue

DK3aMeH

OK3aMeH OCYIIECTBIIsIeTCs B cOOTBETCTBUU ¢ [loojkeHrneM o MpOBENEHUH TEKYILEro KOHTPOJS U MPOMEKYTOUHOM
atrectaruu TITY Ha sk3aMeHe CTyACHTY BBLIAIOTCS OUJICTHI, BKIIOYAIOIINE TCOPETHUCCKUE BOIIPOCHI U MTPAKTHUECKUE
3amanus. [IpenogaBarens, mpoBepuB paboTy, B XO/i€ YCTHOH Oecelbl CO CTYyIEHTOM MOXKET 3aJlaBaTh BOIPOCHI O
camMoMy OHIIeTy, a TaKXKe JIOMOJHUTEILHBIE BOMPOCH M0 TEOPHH M MPaKTHKE. B nTore cryneHT HaOupaeT UTOTOBHIH
0asut 3a 3K3aMeH, MakcuManbHO 20 6amoB. OleHKa 3a IUCHUILIHHY (OPMUPYETCS KaK UTOroBas 3a paboTy B ceMecTpe
Y 9K3aMEH B COOTBETCTBHUE C MPUHATON IIKAJIONW OLEHUBAHUA.

CTy,HeHTBI, HE CaaBIIME 3JK3aMCH B CECCHUOHHBIN nepuos, MOryr mnepecaarb €ro B INEPHUOAbl JIMKBUIAALINN
3aJI0JIKEHHOCTEN B COOTBETCTBUE C AEHCTBYIOIIEH HPOLIETYPOU.

B coorBerctBuu ¢ npukazamu ot 25.07.2018 r. Ne58/ox OO yTBepKIeHWM W BBElEHHU B JielicTBHE «CHCTEMBI
OLICHUBAHUS Pe3yJabTaToOB OOydeHHs B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTere» n Ne59/om OO yTBepKaAeHUU U
BBEJIEHUU B JielicTBUE HOBOM penakiuuu «llonokeHuss o MpPOBEAEHUU TEKYILEro KOHTPOJIS M IPOMEXKYTOUHOM
atrectanuu B TTTY » ox3amen no pusuke nmpoBouTcs B yctHoU Gopme. CTyIeHTY BbIIASTCSl SK3aMeHAIMOHHBIN OHJIeT,
COJEpKAIUN TEOPETUUECKHUE BOIPOCH], KAYECTBEHHBIE M KOJIMYECTBEHHbBIEC 3aJjayu. Kaxxnprit Bompoc Ousera
OlLleHUBAaThCs 0auIoM (Beero mo ousery 20 Gaios).

DK3aMeH MPOXOIUT B YCTHOH (hopme.

CornacHo IKael OLIEHUBAHUS Pe3yIbTaTOB

18-20 GamioB (OTJIMYHO) - BCECTOPOHHME 3HAHHUS, OTIWYHBIC YMEHHMS M BIAJCHUC OIBITOM IPAKTHUYCCKOM
JIeSTeIbHOCTH, HEOOXOMMBbIC PE3YIIbTAThl 00yUeHUsT CHOPMUPOBAHBI;

14-17 6amtoB (XOpOIII0) - TOCTATOYHO ITOTHOE ITOHUMAaHUE ITPEAMETa, XOPOIIIHE 3HAHMS, YMEHUS U OIBIT IPAKTHICCKOH
JesITeTbHOCTH, HEOOXOAMMBIE Pe3yIIbTaThl 00y4deHHs CPOPMUPOBAHEI;

11-13 6amnoB (yIOBIETBOPUTENHHO) - IpUEMIIEMOE TTOHUMAaHNE TIPEAMETa, YAOBIETBOPUTENbHBIE 3HAHUS, YMEHUS 1
OITBIT TPAKTHIECKON JEITETFHOCTH, HEOOXOIMMBIE PE3YIIBTAThI 00ydIeHNs CHOPMUPOBAHBL

0-10 GamnoB (HEyIOBIETBOPUTEIBHO) - PE3YJbTaThl OOYUYEHUS HE COOTBETCTBYIOT MHUHUMAIBLHO JOCTATOYHBIM
TpeOOBaHMIM.

Pe3ynbraTel mpoMeXyTOYHOH aTTeCTaly OQOPMIISIOTCS BEAOMOCTBIO M BHOCATCS B 3aYETHYIO KHIDKKY
o0yJarormierocs.




