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

1eMeHT CeMech COCTaBJ’ISﬂO].I.[I/Ie pe3yJibTaTOB OCBOCHUS (necxpnnTopbl KOMl'leTeHIlI/Il(l)
o0pa3zoBaTeIbHOMI
mporpamMmmal KO)I KOMIIETCHIMHA HanmenoBanue KOMIIETCHIIUHA
(AmcuumInHA, Kon HanmeHoBaHue
npaktuka, 'HA)
c 5 YK(V)-1.B1 Brageer ombIToM prMeHEHHS 3aKOHOB €CTECTBEHHBIX HAYK H
TI0COBCH ~ OCYIICCTBIIATE MAaTEMATHYECKHX METOJIOB M MOJIENIEH U PELeHUs 3a1a4
TTOMCK, KPUTHHYCCKHUH aHajn3 TEOPETHYECKOTO U MPMKIAJHOTO XapakTepa
VK(Y)-1 u CHHTE3 HH@OPM&HHH; YK(V)-1.V1 YMeeT pemaTth 331a44 TEOPETUUECKOT0 U MPUKIATHOTO
MPUMEHSITh CHUCTEMHBI xapakrepa
MOJIXOJ st pereHus
IIOCTABICHHBIX 33134 YK(Y)-1.31 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U MaTEMaTUYECKUE METOIbI
TEOPETHUECKOT0 XapaKkTepa
Maremaruka 4 Brnaaeer annapaToM MaTeMaTU4eCKOM CTaTUCTUKU IS
4.1 Cr1ocoOHOCTh ¥ TOTOBHOCTD OTIK(Y)-1.B4 MPOBEAECHUA TEOPETUYECKOTO UCCIIENOBAHUA U MOICITUPOBAHUA
WCIIOJIb30BaTh OCHOBHBIE ' (hM3HYECKUX U XUMUYECKHX TIPOIIECCOB U SBICHUM, a TAKKE, IS
3aKOHBI peneHns npodecCHOHABHBIX 33/1a4.
OIIK(Y)-1 €CTECTBEHHOHAYYHBIX VMeeT MCII0Ib30BaTh BEPOATHOCTHBIE U CTATHCTUYECKUE METO/IbI
OIIK(Y)-1.Y4
JUCIHUILJINH B JUTst 00pabOTKM TaHHBIX
npo(ecCHOHANBHOI 3HaeT OCHOBHBIE ONPENEIEHHS, IOHATUS U METOJIbI TEOPUHU
ACATCIbHOCTH OIIK(Y)-1.34 BEPOSITHOCTH U MAaTEMATUYECKOM CTaTUCTUKH

2. IMToka3zaTesu U MeTOALI OLICHUBAHUS

l'[.]IaanyeMLIe pe3yJbTaThbl oﬁyqel-mn o TUCHUILIHHE

Kox xonTposmpyemoii

HanmeHoBaHune pasaeia TMCHUIIIMHBI

MeTO[ll)] OIICHUBAHHUSA

Kox HaumenoBanue KOMIIeTeHIIMH (MM ee (oL eHOYHBbIE MePONPHUSATHS)
YacTH)
P1 Brameer 0CHOBHBIMU TIOHATHSAMHU ¥ METOJIAMU TEOPUH Crnyqaiinblie coOprTus. Crydakinbie KonTtponsHas pabota
BEpPOSITHOCTEM U MATEMaTUYECKON CTATUCTUKHI BEJIMYHHEI H UX CHCTEMBI. 3aKOH 3.
OOJIBIINX quncel1, peaciibHbIC 3K33M6H
YK(Y)-1 TeopeMbl. BbIOOpOUHBIi METO U
OIIK(V)-1 OLICHUBAHKE [TAPAMETPOB. DIIEMEHTHI
KOPPEJSIIIUOHHO - PErPECCUOHHOT0
aHaJiu3a. HpOBCpKa CTaTUCTHYCCKUX
TUII0TE3
P12 | YMeer Hcnoib30BaTh BEPOSTHOCTHBIC U CTATHCTHUYECKHE Cry4aiinbie coObrtnst. Crydaiinbie KonrtponbHas padota
METOBI IJIT 00pabOTKM TaHHBIX, & UMEHHO: anredpy YK(Y)-1 BEJTUYMHBI X HX CHCTEMBI. 3aKOH ns.
BEPOSITHOCTEH CITy4alHBIX COOBITHH, 3aKOHBI pacrpeeeHHs OIIK(Y)-1 Gonpumx uncer, TpEaC/ILHBIC OKk3aMeH
CIIy4aiiHOW BEJIMYHMHBI M MX CUCTEM, 3aKOHbI OOJIBIIUX YKMCEN U reopembl. Bribopoumiii Meron u




MMpeaACIbHbIC TCOPCMBI, BLI60pO‘lHI:II>i METOA U OLICHHWBAHUC OLCHUBAaHUEC MMapaMETPOB. DJIEMEHTBI

napameTpoB, PErPECCUOHHBIE MOJIENIH, IIPABUIIA IIOCTPOEHUSA U KOppEJIIHOHHO - PErpeCCHOHHOI0
IIPOBEPKHU CTATHCTHYECKHX TUIIOTES aHanm3a. [IpoBepka CTaTHCTHYECKUX
THUIIOTE3
P13 3HaeT aKCHOMAaTUYECKOE OIPEICIICHUE BEPOSTHOCTH, Cryuyaiinbie coOprTus. Crydalinbie KouTpoinbHas pabora
OCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEH, (POPMYITBI TOTHOM BEJTUYHMHBI i UX CHCTEMBI. 3aKOH n3.
BeposiTHOCTU 1 balieca, cxeMy mocieoBaTenbHBIX UCIBITAHUH GoxbIIMX UKCeI, NpeNebHbI Ok3aMeH

TeopeMbl. BEIOOpOUHBIi MeTO 1
OLICHHBaHHE TapaMeTpOB. DIEMEHTHI
KOPPEIAIHMOHHO - PETPECCHOHHOTO
aHanu3a. [IpoBepka cTaTuCcTUYECKHUX
TUIIOTEC3

Bepuymnu, dopmyny beprym, npulnmkeHHbIE GOPMYITHI
Myaspa-Jlamumaca u I[lyaccona, GpyHKIMIO pacmpeneneHus
CIIy4ailHOU BEJIMYUHBI U €€ CBOMCTBA. INIOTHOCTh
pacmpezieieHus 1 ee CBOWCTBA, YHCIOBBIE XapaKTEPUCTHKH
CIIy4aliHbIX BEJIMYMH U UX CBOMCTBA, OCHOBHBIE 3aKOHBI
pacrpe/esieHusl CITyYailHbIX BEIMYWH, 3aKOHBI pactpenenenus | YK(Y)-1
CIly4ailHBIX BEKTOPOB, HepaBeHcTBa UeOrliieBa, npeaensHbIe OIIK(Y)-1
TeopeMbl YeOrimeBa, bepaymnu, Jisnmynosa, Myaspa-Jlamnaca,
BbIOOPOYHBII METOA, SMITUPUUECKUE 3aKOHBI PACIPEICICHUS,
SMIHUPUYECKIE MOMEHTBI, JOBEPUTEIbHBIA HHTEPBAI,
WHTEPBAJIbHBIC OIICHKH, BHIOOPOYHBII MapHBIH KO3((UIUEHT
KOPPEJSILIMHY, TTapHasi perpeccusi, IpoBepKa ruIoTes3 o
PaBEHCTBE UCIIEPCUM U CPENHMX 3HAUYEHUI HOPMaJIbHO
pacnpeieIeHHbIX COBOKYITHOCTEN, KpUTEPU coryiacusi
[Tupcona.

3. IlIkaja oneHuBaHus
[Topsinox opraHu3anMy OLEHUBAHUS PE3YJbTATOB OOYUYEHHS B YHHBEPCUTETE PErVIAMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OIIEHUBAHUS PE3yJIbTaTOB 00yueHHs B TOMCKOM MONMTEXHUYECKOM yHUBepcuteTe (CrcTeMa OleHWBaHMA)» (B JACHCTBYIOLICH PEAaKInm).
Hcnonp3yercss OalabHO-pEeUTUHIOBasl CHCTEMa OLICHUBAHHUS pe3yibTaToB oOydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yueOHoil nesrenbHocTH (M3ydenue nucuumind, YHUPC, HUPC, kypcoBoe NpOeKTHpOBAaHUE, MPAKTHKH) OIpEeNseTcss CyMMOW OaiuioB IO
pe3ysibTaTaM TEeKYILIEro KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaluu (3k3aMeH) (UTOroBas peMTHHroBas oneHka - MakcumyM 100 GamioB).

PacnpeneneHne OCHOBHBIX H AOOIOJHHUTCIBHBIX 0amnoB 3a OICHOYHBIC MCEPOIPHUATUA TCKYIIETO KOHTPOJIA H HpOMG)KyTO'-IHOfI arrecrainun
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHI‘ -IIJTAaHOM JUCHUIIIIMHBI.

P CKOMCHJAYyCMas HIKaJla JJId OTACIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOIOHOI'O U TCKYHICT'O KOHTPOJIA

% BBINOJIHEHUS CooTBeTCTBHE

o Onpe):le.nemle OLCHKH
3aaHust TPAaAHUNOHHOHU OLICHKE

90%+100% «OTInYHOY OTiIMyHOE MOHUMAaHKE MPEeIMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BIIaJICHUE ONBITOM MPAKTHUYECKOU ACSITETbHOCTH,




HCO6XO)II/IMI)IC pE3YyIbTAThI 06y‘IeHI/IH Cq)OpMI/IpOBaHI)I, HUX Ka4CCTBO OLICHCHO KOJIUYCCTBOM GaJ'IJ'IOB, OJIM3KHM K MaKCUMaJIbHOMY

70% - 89% «XOpOIlIO)) HOCTaTOLlHO TMOJHOC MOHMMAHUC MPCAMETA, XOPOUINE 3HAHUA, YMCHUA U OIIBIT HpaKTH‘IeCKOﬁ JACATCIbHOCTH, HeO6XO)JI/IMLIe PE3YJIbTAThI
O6y‘{eHI/Iﬂ C('I)OpMHpOBaHbI, Ka4€CTBO HU OJHOI'O U3 HUX HC OIICHCHO MUHHUMAJIbHBIM KOJIUYCCTBOM 0asoB
55% - 69% «Y IOBJ.» HpI/IeMﬂeMOC NOHUMAaHUC MpeaAMETa, YAOBJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U ONBIT HpaKTI/I‘IeCKOﬁ JACATCIBbHOCTH, HeOGXO)JI/IMLIe PE3YIbTAThI

06yqu1/151 C(l)OpMPIpOBaHLI, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYECTBOM 0ajioB

0% - 54%

«Heynosu.»

PesynpraTel 00y4eHHUs] HE COOTBETCTBYIOT MHHIMAIBHO JOCTATOYHBIM TPeOOBAHUIM

IIIxana s OLEeHOYHBIX MepOHpI/IHTI/Iﬁ 9K3aMCHa

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3a/IaHHii DK3aMeHa 0aJ TPaANIMOHHOI OLleHKe Ompenesenne oneHKu

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BIaJCHHUE ONBITOM MPAKTHYECKOH AEATEIBHOCTH,
HEOOXOANMBIE PE3yNIbTaThl 00ydeHHs ChOpPMHUPOBAHBI, X KAUYECTBO OLICHEHO KOIMYECTBOM 0a/lIoB, ONM3KUM K MAaKCHMAJIBHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE TOHNMAHHUE MPEIMETa, XOPOIINE 3HAHUS, YMEHHS U OITBIT IPAKTHUECKOM IESTENbHOCTH, HEOOXOIMMbIE
pe3ynbTaThl 00y4eHHUs CHOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAJIbHBIM KOJIHIECTBOM OalIoB

55% - 69% 11+13 «Y OBJL» [TpuemieMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIbHBIEC 3HAHHSL, YMEHHUS U OIIBIT IPAKTUUECKOH e TeTbHOCTH, HEOOX0IUMbIE
[pe3yNbTaThl 00Y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHHMAIILHBIM KOJIMUECTBOM OAIlJIOB

0% - 54% 0+10 «Heynoi.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYFOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb THIOBBIX 3aJaHMI1

OueHOYHbIe MeEpOoNnpUATHHA

l'lpuMepu THINOBBIX KOHTPOJIbHBIX 3ajaHui

1 KonrponsHas pabora

KoHTponbHas pabora 1

1. U3 50 xonmeHcaropos 3a Bpemsi T U3 CTPOs BBIXOIAT 5 KOHIEHCATOPOB. 111 KOHTPOJIS BHIOUPAIOT 8 KOHICHCATOPOB.
Haiitu BeposiTHOCTB TOTO, UTO Cpeu HHUX 3a BpeMsi T U3 CTpos BbliieT pOBHO 1 KOHIEHCATOP, HCIOB3Ysl GopMyITy
ITyaccoHna u nokanbHyt0 TeopemMy Jlamnaca.

2. TIpubop cOCTOHT M3 JABYX Y3J70B @ U D, COSMMHEHHBIX MOCIEI0BATENLHO B CMBICIIE HAICKHOCTH, U CTAOHIN3ATOPa
HanpspKeHust S, paboTaroiiero B IByX pexxumax. [Ipu pabote crabuimm3aTopa B IEPBOM PeXHUME ¢ BepOsTHOCTHIO 0.7
HaaekHOCTD y31moB P(a) = 0.9, P(b) = 0.95. ITpu pabote crabuam3aropa BO BTOPOM PEXHME HaIEKHOCTh y3110B P(a)
= 0.8, P(b) = 0.9. Haiitu HasexxHOCTh PUOOpPA, €CITN Y3JIbI HE3aBUCHMBI.

Axsinx, Xxe(0,7x)

0, xe(0,7)
Tpebyercs Haiitn A, moctpouts rpaduk f(x), Haittn Qynxumio pactpenenenus F(x) u mocTpouTs ee rpaduk, HAWTH

3. 3amana mIoTHOCTH pacupeneienus f(x) cayuaiinoit Bemmunns X: f(x) =

BEPOSITHOCTh TIONaJIaHus BeM4nHbBl X Ha yyacTok ot 0 10 7 . Beraucnuts M[X].
2

4. Jloxaszatp ¢popmyny [lyaccona.
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5.

[InoTHOCTH pacmpeneneHus HeMpePHIBHOM CiTydyaitHoi BennuuHbl. CBOHCTBA (C TOK-BOM).

KoHTposbHasa pabora 2

I) dan psin pactipeneneHus:

Lo

4.

Xi 0. 1. 2. 3.
n; 10 13 15 12

[TocTpouTs TUCTOrpaMMY, ITOJIUTOH;

HaiiTi TOUe4HBIC OIIEHKH MaTeMaTHYECKOTO OXXHUIAHUS, TUCTICPCHH, CPEAHEKBAIPATHIHOTO OTKIIOHEHHS,
aCUMMETpPUH U IKCIIECCa;

[Tpu yposHe 3HaunMoct o = 0.05 mpoBepuTh THIIOTE3y O paclpeesieHHH JaHHOH BEIOOPKU TI0 HOPMAJILHOMY
3aKOHY;

Haiitn nHTEpBaNbHbBIC OLIEHKH MAaTEeMaTHYECKOTO OKHUIaHUs, TUCTIEPCHH ¢ HalexkHOoCThIo B = 0.9.

I1) TTo ByM He3aBHCHMBIM BHIGOpPKaM 06beMOB Ny = 11 u Ny = 10 HOpMaTBHEIX pacnipeeseHuii Haiinensr X = 30. u Y

=28.u Sf =08wu S; = 0.6 . IIpu yposHe 3naunMoctd o = 0.05 mposeputs HyneByto runotesy Hy: Mx = My npu

KOHKypupytomeit Hy: my = my.

W13,

3.

BapuauTt nHIMBUIYaAJILHBIX 3aaHuil 1.

W3 100 wmzpenuii, cpeau KOTOPBIX UMeeTcsi 4 HeCTaHJApTHHIX, BBIOpaHBI CIy4allHBIM 00pa3oM 6 w3menuii jams
NpoBepKH HMX KadecTBa. OmpenenuTh BEPOSTHOCTH TOTO, YTO CPEeId BBIOpaHHBIX 6 M3AEIMH OKaXyTcs poBHO 1
HECTaHAAapPTHOE H3/EINE, UCIONb3YS KIACCHYECKOe OIpelesieHne BeposTHOcTH, (opmyny beprymnn, dopmyry
[TyaccoHna u nokanbHyt0 Teopemy Jlamnaca

. Cucrema S cocTouT M3 TPEX HE3aBUCUMBIX IMOJACUCTEM Sa , Sb n SC. HGI/ICHpaBHOCTL XOTS OBl OZ[HOﬁ NOoACUCTEMBI

BEJICT K HEUCIIPABHOCTH BCEH CUCTEMBI (IIOICUCTEMBI COSTMHEHBI MOCiIeA0BaTeNIbHO). [loncuctema Sy cocTosT U3
JIBYX He3aBUCHUMBbIX ayOnupyrommx 61a0koB by (kK = 1,2) (cxema mapauieibHOro MojCOeAMHEHNUS OJIOKOB B
MOICHCTEMAX ).

b

b,

HaiiTi HaJie)KHOCTh CUCTEMBI — BEPOSITHOCTB TOTO, UTO CUCTEMa OyIeT HCIIPAaBHA B TEUEHHH HEKOTOPOTO BPEMEHH,
€CJTH U3BECTHBI HafekHOCTH O510KOB P(a) = 0.95, P(by) = 0.9, P(c) = 0.99.

I[aHa CHUCTCMA U3 JIBYX OJIOKOB a U b, COCAMHCHHBIX MAapaUICIIbHO B CMBICJIC HAJICXKHOCTH. Kamamﬁ n3 IBYX OJI0KOB
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MOJKeT paboTaTh HE3aBUCHMO OT JAPYTOro B TPEX Pa3HbIX pexuMax. BeposTHOCTh HacTymieHus nepsoro pexuma 0.1,
Broporo 0.3 . Hagexnocts paboTbl nepBoro 6moka B 1 — M, 2 — M, 3 — M pexxumax paBHa cootBercTBenHo 0.9; 0.8;
085 . HanmexHocth paboThl BTOpOro 0joka B 1 — M, 2 — M, 3 — M peskuMax paBHa coorBercTBeHHo 0.9; 0.95; 0.8 .
Haiiti Hame)XHOCTb CHCTEMBI, €CJIM OJIOKH HE3aBHUCHUMBI.

4. Ilepenaetcst 5 coobuienuii mo kanany cBsizu. Kaxknoe coobuienue ¢ BeposiTHocThio P = 0.3 HE3aBUCUMO OT Ipyrux
uckaxaetcs. CiryuaitHas BenmuunHa X — 4MCIIO HE UCKaKEHHBIX cooOmmeHuid. [locTpouTs ee 3aKoHBI pacipeneneHus,

uXx rpadUKH, HAUTH €€ YUCIOBbIC XapaKTepUCTUKH. HaliTH BEpOSTHOCTH TOTO, 4TO OyeT HCKaKEHO HE MEHEe IBYX
COOOIIEHHIA.

5. 3amana MmIOTHOCTD pactpeaesienus f(x) cayuaiinoit Bemmuunbr X:
Asin?x, xe(0,x
fo) = ©.7)
0, x & (0, 7)
Tpebyercss Haiitn koddduieHT A, mocTpouTh rpaduk IUIOTHOCTH pachpeaeneHus f(x), Haiith (yHKIHIO

pacnpenenenus F(x) ¥ OCTPOUTH ee rpaduK, HAliTH BEPOATHOCTH TONaAaHus BemuduEbl X Ha ydactok ot 0 mo 7 .

4
Halitu ynicrioBble XapaKTEpPUCTUKU CIIYyYaiiHON BETUYHUHBI X.

BapuanT MHAMBUAYAILHBIX 3aJaHHI 2.
1. Tlo Beibopke o0bema N = 100 mocTpoeH psijt pacipeiesieHus:

Xi | -2.0 -15 -1.0 -05 0.0 05 1.0 1.5
pi | 0.06 0.11 0.19 022 | 0.16 | 0.12 | 0.08 | 0.06

Ilocmpoumsv  cucmoepammy, HOAULOH U IMRUPUYECKVIO QyHKyulo pacnpedenenus.. Hatimu moueunvie oyenxu
Mamemamuiecko2o 0HcUOanUs, OUCnepcull, CpeOHeK8aopamuIHo20 OMKIOHEHUs, ACUMMempUl U IKcyeccd.

2. Hatimu oosepumenbHbulli unmepean Heu38eCmuo2c0 Mamemamuyecko20 0XCUOAHUS HOPMATLHOU CAVYAUHOU 8eTUYUHDL
X, 3nas dosepumenvuyro seposimuocms B = 0.99 , o6vem evibopru N = 20, gvibopounyio cpedurio x =200, eciu l) o

=10, 2)s=10..
3. Tlo pe3ynbraTaM SKCIIEPUMEHTA TIOTyUeHa TabIuIa HaOIIOAeHNH CHCTEMBI ClTydaiHbIX Beanund (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) = B+ Box u f(X) = By + BoX + Bax.
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4. Tlo aBy™m OONBLIMM HE3aBUCHMBIM BBIOOpKaM 00beMOB Ny =42 u Ny = 58 HOpMaNbHBIX pacHpeaeieHU HalaeHbI
BBIOOPOYHBIE 3HAYECHUSAMU MaTeMaTHIeCKux oxkuaanui X = 120 u y = 130. [lucnepcuu ussectusl D, = 24 u Dy =

20 . TIpu yposue 3uaunmoctu o = 0.05 mpoBeputs HyneByto rumore3y Ho: My = My npu koHKypupyromiei 1) Hy: my
# My, 2) Hi: my<my.

5. Tlo kputeputo ITupcona mpu ypoBHe 3HaumMmocTH o = 0.01 mpoBepuTh THIOTE3y O pacHpeAeiICHUU CIydalHOU
BEJTMYMHBI X TI0 HOPMAJIBHOMY 3aKOHY, €CJH 33/I1aHO Ny MOTalaHuii BRIOOPOYHBIX 3HAYCHHUN CITyYaliHOW BETMIHHBI X
B moxuHTepBa £ = (ax, by ):

£ 10 =15 15 +20 20 +25 25 +30 30 +35

Ny 15 20 35 18 12

DK3aMeH

[IepeueHb BOIIPOCOB, OTBETHI HA KOTOPBIE AIOT BO3MOYKHOCTh CTYAEHTY IPOJAEMOHCTPUPOBATD, a MPENOIABATEI0
OLIEHUTE CTENEHDh YCBOEHMS TEOPETUUECKNX M (DAKTUUECKUX 3HAHMUI HA YPOBHE 3HAKOMCTBA

1.Yto B Teopuu BEpOSATHOCTEW MOHMMAIOT moj coObiTHeM? Kakoe coObiTHe Ha3bpiBaloT gocToBepHBIM? Kakoe —
HEBO3MOKHBIM?

2. Kaxue omnepanuu omnpeneneHsl Hafl coObITHsIMI? KakoBbI CBOMCTBA 3TUX OTepariuii?

3. ChopMmynupyiiTe CTATHCTHYECKOE, KIACCHYECKOE, T€OMETPHUECKOE OMNpEAETICHUsI BEPOSTHOCTH. B Kakux ciydasx
UCIIOJIB3YIOTCS 3TH OINPENIEIEeHUs?

4. ChopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPHH BEPOSITHOCTEM.

5. Ykaxxute OCHOBHBIE CBOWCTBA BEPOSITHOCTH.

6. Uro Takoe ycioBHas BeposTHOCTH? Kak onpenensercst 3aBUCUMOCTh U HE3aBUCUMOCTD COOBITHIA?

7. Yemy paBHBI BEPOSITHOCTH CyMMBI U IIPOU3BEACHUS COOBITHI?

8. B kakux ciy4asx Juis pacueTra BeposiTHOCTEH MpUMEHsIeTCsl pOpPMYJITbI TIOJTHOM BeposiTHOCTH 1 baiieca?

9. Uro Takoe cxeMa UCHbITaHUN bepHyun?

10. B kakux ciryyasx Ajsl pacyeTa BepoaTHOCTeH npuMenstoTes popmynsl bepuysnu. Myaspa-Jlannaca, ITyaccona?

11. Yro Takoe ciayuaiiHas BenuanHa? UTO HA3BIBAIOT 3aKOHOM PACHpPEAEIICHUS CIIydaliHONW BETMUUHBI?

12. Kakasi ciyvaifHasi BeJIMYMHA HA3bIBACTCS JUCKPETHOW CIydaifHOW BenwuuHOW? YTo Takoe psiji pacnpenereHus
JUCKPETHOH Ciy4aiiHOH BETMYMHBI?

13. laiite ompenenenne (yHKIMU pacmpenefeHus CIy4daiHoW BenuuuHbl. KakoBbI OCHOBHBIE CBOWCTBAa (YHKLUH
pacrpeneneHus CIIyJaitHOW BETUINHBI?

14. Kakas ciydaifHas BenW4YMHA HA3BIBAETCS HEMPEPHIBHOW CIy4ailHOM BenmnymHON? YTO Takoe IUIOTHOCTH
pacnpenencHus HEIPEPHIBHON CIIy4ailHON BEJINYNHBI?

15. KakoBbl OCHOBHBIE CBOMCTBA INIOTHOCTH U YHKITUN PACTIPEICIICHHS HETIPEPHIBHOHN CITyIaiHON BETTUIHHEI.

16. Kakue 4uClIOBbIC XapaKTEPUCTUKHU ClydaiiHON BelnnyuuHbI Bol 3HaeTe? UTO XapaKTepU3yIOT STH XapaKTEPUCTUKH?

17. Kak ompenensercs MaTeMaTHYeCKOe OXHIaHWE CIyYalHOW BEJIMYMHBI, KAaKOBBHI CBOHCTBa MaTeMaTHYEeCKOTO
OKMIaHuA?
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18. Kaxk ompenensiercst aucnepcus cirydaiiHoi BennauHbl? KakoBbl cBoiicTBa nucrnepcun?

19. Kak ompenensitoTcs U 4TO XapaKTepu3yroT KO3 OUIIMEHT aCHMMETPUHU B SKCIIECC paclpeaesieH s ?

20. Kak ompenemnsroTcsi KBaHTWIN M KPUTHIECKUE TOYKH pacIpeaeeH s ?

21. Kakoe pacmpeneneHie Ha3bIBaeTCsl OMHOMHAIBHBIM?  YK@XHTE OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHUKH
OMHOMMAIBHOTO paclpeaeICHuUsI.

22. Kakoe pacmpeznencHue HasbiBaeTcsl pacnpezaencnueM IlyaccoHa? KakoBbl OCHOBHBIE YHCIOBBIE XapaKTEPUCTHKH
pacnupenenenus [lyaccona?

23. Yro Takoe mpocTeimuii NOToK coObITHi? KakoMy pacnpeieeHrIo TOAYHHSIETCS MPOCTEHIINI MTOTOK COOBITH?

24. Kakoe pacrpefiefieHHe Ha3bIBalOT pPaBHOMEPHBIM pacnpeneneHueM? Yemy paHbl IUIOTHOCTE H  (YHKLUS
pacripeneneHusi, OCHOBHBIE YUCIIOBbIE XapaKTEPHUCTUKN PAaBHOMEPHOI'O paclpeeIeHUs?

25. Kakoe pacrpeneneHue Ha3bIBalOT HOPMAaJbHBIM pachpezeneHreM. KakoBa IUIOTHOCTE M OCHOBHBIE YHCJIOBBIC
XapaKTepPUCTUKU HOPMAJIbHOTO 3aKOHa?

26. Uto Takoe craHmapTHas HOpMaibHas BennmunHa? KakoBa cBs3p MEXIy (pYHKIMSMU pacmpeeeHus] TPOU3BOIBHOMN
HOpPMAJIPHOH BEIMYMHBI U CTAHJAPTHOW HOpMabHON BenmuuHbl? Kak cBsi3aHa (GyHKIHS pacipeesieHus CTaHIapTHOH
BEJIMYMHBI ¢ pyHKIMel Jlamiaca?

27. Kak onpenensieTcst BEpOSITHOCTh OTKJIOHEHUSI HOPMAIBHOW CITyYaiHOW BEJIMYMHBI OT MATEMaTHYECKOTO OXKUAaHUS Ha
3aJaHHYIO0 BEJTMYUHY? B 4eM COCTOUT MpaBUIIO «TPEX CUIM»?

28. Uto Ha3pIBalOT CHUCTEMOW CIy4YalHBIX BeNWYMH (ciaydailHbIM BekTopoMm)? Kak ompeaensiercs (yHKus
pacnpeaeneHus CHCTEMBI CITy4aifHBIX BETMYHMH, KAKOBBI €€ CBOMCTBA (IS IBYXMEPHOTO CIIy4YaifHOro BeKTopa)?

29. Kakue ciydaiiHple BEKTOPBI OTHOCAT K BEKTOpaM JUCKpeTHoro Tuma? Yrto Takoe Tabimma COBMECTHOI'O
pacripenenieHus CUCTEMBI, UMEIOILEl JUCKPETHOE pacnpeaeieHue?

30. Kakue ciyvaifHbie BEKTOPBI OTHOCAT K BEKTOpaM HemnpepbhiBHOro THma? UTo Takoe IIOTHOCTH COBMECTHOTO
pacripenefieHuss CHCTEMBbl, HMEIOIIEH HenpepbiBHOE pacnpeneneHne? KakoBbl OCHOBHBIE CBOMCTBA IFIOTHOCTH
COBMECTHOTO pacipeeneHus?

31. Kak onpezenseTcst He3aBUCUMOCTD CITy4YalHbIX BeTMYUH? UTO Takoe YCIIOBHBIM 3aKOH pacIpe/ieieHus?

32. YUeMy paBHBI MaTEeMaTHUYECKOE OXKUAHUE U JIUCTIEPCHSI CYMMBI M TIPOM3BENICHHS CITyYaifHBIX BETUYNH?

33. Uro xapakTepu3yrOT KoBapualusa U Ko3pPpULIueHT KOppesuy CIIydyailHbIX BeMWIuH? YKaKUTe OCHOBHBIE CBOMCTBA
ko3 puLImeHTa KOPPEIISALUH.

34. Kak OIeHUTh BEPOSTHOCTh OTKIIOHCHHS CIIyYailHOM BEJIMYMHBI OT MAaTEeMaTHYECKOT'O OXHJAHHS C TIOMOIIBIO
HepaBeHcTBa YeObiea?

35. Chopmynupyiite 3akoH Oonpnx yncen YeoObimesa, Teopemy bepHymmu.

36. ChopmynupyiiTe LHeHTpaabHYyIO peaenbayto Teopemy (LIIIT).

37. Uto B MaTeMaTHYECKOH CTAaTHCTUKE MOHUMAIOT II0J] I'€HEpalibHOM COBOKYMHOCTHIO? BbIOOpKOH M3 reHepaibHOR
COBOKYIHOCTU?

38. Kak cTpoutcs cTaTuCTHUCCKUN psana? B kakux ciydasx OIPUMEHSETCS CIPYNIUPOBAaHHBIA cTaTHCTHYeCKuH psaa? Kak
oIpeaeNseTcs AIUHA HHTEpBaJla IPYIIHPOBAHUS ?

39. UTo O1IeHMBAET CTATUCTHYECKUH PsIJT OTHOCUTENBHBIX YacToT? IlmoTHOCTEH YacToT?
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40. YUro wuCnoip3ylOT B KauecTBe TpauuecKod HIUIIOCTPALMH CTaTUCTHYECKUX pPsnoB? OLEHKOH KakuX KPHUBBIX
SIBJIIIOTCS TIOJIUTOH YacTOT U THcTorpaMma’?

41. Kakne BeTMYUHBI UCTIONB3YIOT B KAYECTBE YUCIIOBBIX XapaKTEPUCTHK BHIOOPKH? KakoBBI OCHOBHBIE CBOWMCTBA ITHX
XapaKTePUCTHK?

42. Kak onpenensiercst sMaoupryeckasi QyHKIUS pacrpenesneHus? YKaxKuTe OCHOBHbBIE CBOWCTBA ATON (QPyHKIHH.

43. Uto Takoe oneHka napamerpa? Kakas orneHka HaspiBaeTcs HecMenleHHOH? Kakas — coctostenbHO#? Kakas
3¢ (HeKTUBHOMN?

44. Yro Takoe HOBEPUTEIIHHBIN HHTEPBA H BEPOSITHOCTH? KakoBbI OCHOBHBIE IPUHIMITE TOcTpoeHus A11?

45. Kak crTpouTcss J[OBEpUTEIbHBIM WHTEpPBal JUIsI MaTeMaTHYECKOTO OXHIAHHS HOPMAaJbHOW TeHEpaJbHOM
COBOKYITHOCTH TIPY M3BECTHOM U HEU3BECTHOM O ?

46. Kak cTpouTcsi JOBEpUTENBHBIN UHTEPBAJ IJIsl TUCTIEPCUU HOPMAJIbHOM T'eHepanbHOW COBOKYMHOCTH IPH M3BECTHOM
Y HEM3BECTHOM d ?

47. Yto Takoe CTaTUCTUYECKAs TUTIOTE3a U CTATUCTHYCCKUN KPUTEPHIiA?

48. Kakne ommOKH HAa3bIBAIOT OMIMOKAMHU IIEPBOTO U BTOPOTO POJa MPH MPUMEHEHHIH CTaTUCTHUECKUX KpuTepueB? Kak
ONPENEISAETCS MOLHOCTb U COCTOSITENIBHOCTh KpUTEpUs?

49. OnumuTe KpUTEPUN COTIIACHS ZZ [Tupcona 1151 IPOBEPKU TMIOTE3BI O 3aKOHE PACIIPEACIICHUS.

50. OnumuTe KpUTEPHUH JUIst IPOBEPKU TUTIOTE3 O 3HAYCHUN MaTEMATHIECKOTO OXKUJIAaHHUS HOPMAaJIbHON COBOKYITHOCTH.

51. Onummute KpUTEpUU IS MPOBEPKU THITOTE3 O 3HAYCHUH TUCTIEPCUU HOPMAILHOW COBOKYITHOCTH.

52. Kakue ucronb3ytoT KpUTEpUH U1 IPOBEPKU TUIIOTE3b! O PABEHCTBE AUCIIEPCUH IBYX HOPMAJIbHBIX BEJTHYUH?
53. Kakue ucrons3yroT KpUTEPUH JUIsl TPOBEPKU TUTIOTE3BI O PABEHCTBE JIBYX CPEJIHUX HOPMAIBHBIX BEJTHUUH?

5. MeToauuecKkue YKa3aHud 1o npoueaype ounCcHuBaHusl

OneHo4yHbIe MEPONIPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPUATHS U HE00X0IMMbIe MeTOAUYCCKHE YKAZAHUS

KonTponbnas pabota

B cemectpe CTyAeHTHI BBIIONHSIOT 2 KOHTPOJIBHBIX pPabOTHI, COJIEpKAaHUE KOTOPBIX OXBATBHIBAET BCE pa3felibl
MACTAIIINHEL. KaXXqoMy CTYACHTY BhIIaeTCs CBOM BapwaHT. KOHTpONbHBIE paOOTHI MPOBOMITCS B Yachl MPAKTHICCKUX
3aHATHNA. 32 KaXKIYI0 KOHTPOIBHYIO paboTy MaKCHMANbHBIA Oalul OINMpEIeINseTcss B COOTBETCTBUE C PEUTHUHI-IITIAHOM
JIACUUTLITUHBL.
KpuTtepum onieHkH 3a1aHus:
e  bauiel 32 KOHTPOJIbHYIO pabOTy MOTYYAIOTCsl YMHOKEHHEM MaKCHUMaJIbHOTo 6ajuia, MpeayCMOTPEHHOTO 32 Hee B
COOTBETCTBHUE C PEUTUHT- IUTAHOM, Ha JOJII0 BEPHO BBIITOJIHEHHBIX 3aI1aHUM.

nas3

B cemectpe ctynents! BemonHs0T 2 /13 no BceM pazaenam MporpaMMbl AUCLHUIIIMHEL. Y KaXJOrO CTyIEHTa B IPpYyIIIe
cBoii Bapuant UJ13, HOMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBE TPYIIIIHL.
N]I3 BeImaroTCs KaKI0MY CTYICHTY MEPCOHATBHO.

Pemenue kaxmoro 3aganus T0MHKHO OBITH MTOJIPOOHBIM, C BKIIOUEHHEM IIPOMEXKYTOUHBIX PAacuéTOB, PacCyKACHHM,
MOSICHEHUIA, C yKa3aHHEM KCIIOJIb30BaHHBIX METOOB U (hopMyJ1. 3aJJaHIe BHICBLIACTCS OTACIBHBIM (haiiom,
ykazbiBaetcss @O, rpynma.




OueHnoyHble MEPONIPUATHS

IIpoueaypa npoBeeHUs OLEHOYHOTO MEPONPUSITHS U HEOOX0IMMbIe METOIMYECKHE YKA3AHUS

Kpurepun onennBanns

Odopmnenue 3ananus 25% 0amios

Conepxxanne 75% OGamioB

W13 canraeTcs 3a4TeHHBIM, eciii HabpaHo 0oiee 55% ot MakcnManbpHOTO Oaiia 3a 3aJaHne

DK3aMeH

DK3aMeH OCYHIECTBIISETCS B COOTBETCTBUU ¢ [1os10%keHneM o npoBeIeHNH TEKYIIEr0 KOHTPOJIA U
npomexyrouHoi arrectauuu TIIY Ha sk3amene cTyaeHTY BBIIAOTCS OMIICTBI, BKIFOYAIONINE TEOPETUUSCKHUE BOIPOCH
U MpakTH4YecKue 3a1anus. [IpernogaBarenb, IPOBEPUB PadOTY, B XOJIE YCTHOM OeCeIbl CO CTYICHTOM MOXKET 33/1aBaTh
BOIPOCHI IO CaMOMy OWJIETY, a TaKKe IOTIOJIHUTEIbHBIE BOIIPOCHI TI0 TEOPUH U TMPAKTHKE. B UTOTE CTYICHT HaOMpaeT
WTOTOBBIH Oai 3a 3K3aMeH, MakcuManbHO 20 Oammos. OneHKa 3a IUCIUILUIMHY (POpMHUpPYETCs KaK UTOroBas 3a padoTy B
CEMECTPC 1 DK3aMEH B COOTBCTCTBUC C IIPUHATOU HIKAJIOW OLICHUBAHUA.

CTYI[CHTI)I, HE CcaaBIIUEC DK3aMCH B CECCHUOHHBIN nepruoa, MOryT nepecaaTsb €ro B rICPUOAbl JUKBUAALTUN 33Z[OJ'DKCHHOCTCI7[
B COOTBETCTBHUE C JICHCTBYIOIIECH POy POH.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yrBepkIeHHH U BBEACHUH B JeiicTBUE «CHCTEMBI
OILICHUBAHMSI pe3yabTaTOB 00y4yeHus B ToMckoM moiauTexHuueckoM ynuepcutete» U Ne59/ox O6
YTBEPKJICHUU U BBEJACHUH B JIENCTBHE HOBOM perakunu «I1o0oxKeHrs 0 MpOBEICHUU TEKYILETO KOHTPOJIS U
npoMexyTouHoi arrectaruu B TITY» sk3amen no ¢usuke npoBoauTcs B ycTHOU popme. CTyeHTY BbIIAeTCS
HK3aMEHAIMOHHBIN OUJIET, COJEPIKAIINNA TEOPETUUECKHIE BOMPOCH, KAUECTBEHHBIC U KOJMYECTBEHHBIE 3aJaUH.
Kaxxasiit Bompoc Ousera orieHUBaThest Oamiom (Bcero mo ouery 20 6amnos).

DK3aMeH MPOXOJIUT B YCTHOU popme.

CormnacHo nikasbl OLEHUBAHUS PE3YJIbTaTOB

18-20 GamnoB (OTJ'II/IIIHO) - BCECTOPOHHUE 3HAHUS, OTJIMYHBIC YMEHUS U BIaJICHUE ONBITOM IIPAKTUYECKOU AEATEIbHOCTH,
HE00XOIUMBIE pe3yabTaThl 00yUeHHS CHOPMHUPOBAHEL

14-17 6amioB (XOpOH.IO) - A0CTATOYHO IMOJTHOC NOHNUMAHUC IIPEAMETA, XOPOILINE 3HAHUA, YMCHUA U ONBIT HpaKTH‘IeCKOﬁ
JIeSITeIIbHOCTH, HEOOXOAUMBIE PEe3YNIbTaThl 00y4eHHs CPOPMHUPOBAHDI;

11-13 6anmos (y}IOBHeTBOpI/ITeHLHO) - [IpuemieMoe MOHMMAaHKE TIpe/IMEeTa, YI0BJICTBOPUTEILHBIC 3HAHUS, YMEHUS U OTIBIT
MPaKTHIECKON AEATEIBHOCTH, HEOOXOIUMBIE PE3yIbTaThl 00yueHNS C(HOPMHUPOBAHBL;

0-10 6anmnos (HeyI[OBJIeTBOpI/ITeJIBHO) - pe3yIbTaThl 00OY4EeHHUs HE COOTBETCTBYIOT MUHUMAJIBbHO JOCTaTOYHBIM TPEOOBaHUAM.
Pe3ynbTaThl mpoMexyToOuHOM aTTecTanii opOPMIISIOTCS BEIOMOCTHIO M BHOCSITCSI B 3a4€THYIO KHIDKKY
oOyuJaromerocs.




