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1. Pousp aucuuniunnel «MaremaTnka 4.1» B GOpMHPOBaHNH KOMIIETEHIMI BHIYCKHUKA:

J1eMeHT o COCTaBJ]ﬂlOHlHe pe3yJibTaTOB OCBOCHHUSA (ZICCKPHHTOPLI
o~ I/IHL[lflKaTopbl JAOCTHIKCHHU S KOMIICTCHITHHA
00pa3oBaTeIbHOI Kox KOMIIETeHI[HH)
NnporpamMmMabI HaumeHoBanue
porp CCMCCTP KOMIICTCHITHH HaumeHoBaHue HHAUKATOpA
(MMCcHuIINHA, KOMIIETeHIHH Kol nEInKaToDa OCTHICHISI Ko HaumenoBanue
npaktuka, ['HA) A HHA P A A
Cnocoben YK(Y)-1.1B1 Bnaneer onbITOM NpUMEHEHHS
OCYILECTBIIAT 3aKOHOB €CTECTBEHHBIX HAyK W
TIONCK, MaTEeMAaTHYEeCKAX  METOJOB W
KpPUTHYECKUH MoZeNned JUisl peleHus 3anady
aHaJN3 ¥ CHHTE3 TEOPETHIECKOTO W MPUKIIAJIHOTO
VK(Y)-1 nHpOpMaNHHy, LYK(Y)-1.1 AHaMU3UpyeT 3a1a4qy, BB xapakTepa
TIPUMEHSATH ’ ’ ee 0a30BbIE COCTABIISIONIHE YK(Y)-1.1V¥1 Ymeer pemiaTth 3a1a9u
CHUCTEMHBIN TEOPETHIECKOTO W MPUKIIAJIHOTO
TTOJIXOJT JJIst xapakTepa
peuieHust 3HaeT 3aKOHBI  ©CTECTBEHHBIX
IIOCTABJICHHBIX YK(¥)-1.131 HayK U MaT€MaTH4YE€CKUE METOMbL
3amay TEOPETUUECKOTO XapaKTepa
Cnocoben Brnanmeer ammapatom
MIPUMCHSTh MAaTEeMaTUIECKOM CTATUCTHKY IS
€CTECTBEHHOHA MIPOBEACHUS TEOPETHUECKOTO
MaremaTuka y POBCI P
4 YHEIC U . HCCIICIOBAHUS ¥ MOJCITUPOBAHHUS
4.1 IpuMeHseT MaTeEMaTUYECKUI
o0ImenHXeHepH . OIIK(Y)-1.2B1 (bHU3UUECKUX U XUMUIECKUX
anrmapar TEOpPHH BEPOSTHOCTEH .
bI€ 3HAHWS, N MIPOIIECCOB U SBJICHUH, a TAK)KE,
¥ MaTeMaTHYeCKOn
METOIBI . JUTS PELICHUS
CTaTUCTHKH B WH)KEHEPHOU
MaTEeMaTHIECKO po(eCCHOHATBHBIX 3a1a4.
JeSITeTbHOCTH
TO aHaJM3a U Ymeer HCTIONB30BaTh
OIIK(Y)-1 | MmogenupoBaHus N.OIIK(Y)-1.2. . BEPOSITHOCTHBIE "
™) P ™) NEKMUBHBLU MOOYTb OIIK(Y)-1.2V1 P
) CTaTUCTHYCCKHE  METOIBI  JUIS
(8vlbUpaemcs noo 3adauu
TEOPETUYECKOTO . 00pabOTKU TaHHBIX
u 06paszosamenvHOl
SKCTIEpHMEHTA npozpammvl 8 pamkax
LHOTO Hanpasnenuss NOO20MoGKU npu 3HaeT OCHOBHBIE OTIPEJICIICHUS,
aspabomxe yuebHO20 NaaHa TOHATHUS U METOJBI TCOPUU
HCCIIEZIOBaHMs B pasp Y ) OIIK(Y)-1.231 A P o
IpodeccHOHATE BEPOSATHOCTH U MaTEMaTHIECKOM
HO CTaTUCTHKH

JACATCIBbHOCTHU




2.

Iloka3atesn M MeTOAbI OLICHUBAHUSA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 10 JTHCHUILIHHE

Kox unaukaropa

HaumeHoBaHue pa3jesia JUCHUILTUHbI

MeToabl OLleHMBAHUS

Kon HaumenoBanue JOCTHKEHUS (o1 eHOYHbIe MEPONPUSITHS)
KOHTPOJINPYyeMOoi
KOMIIETCHIIUH
(n1m ee yacTH)

PAl Bnaneer 1.Crydaiinbie coObITHS KoHTposbHas pabota
OCHOBHBIMH TTOHATUSAMHI U METOAaMH TEOPHH BEPOSTHOCTEH U 2.CnyyaiiHble BeMuMHbL M UX cucTembl | A3
MaTEMAaTHYECKON CTATUCTUKH HLYK(Y) 3.3ak0oH OOJIBIINX YHCE, MPeACTbHbIC

LILOMK(Y)- | ;o™
. POYHBIN METOJT ¥ OIICHUBAHHE
1.2. napaMeTpoB
5.01€eMeHTBI KOPPETSILIUOHHO -
PETPECCHOHHOTO aHaU3a
6.IIpoBepka CTAaTUCTHYCCKUX THUIIOTE3

P72 Ymeer 1.Cnyyaitnbie coOBITHS KonrponbHast pabora
HCIIOJIB30BaTh BEPOSTHOCTHBIC M CTATUCTHYCCKUEC METOIBI JIJIS 2.CnyuaiiHple BeMuuHEL U UX cuctemsl | U3
00paboTKH JaHHBIX, @ UMEHHO: aireOpy BepOsSTHOCTEH 3.3ak0oH OOJIBIINX YHCE, MPEACTbHbIC
CITyJaiHBIX COOBITUH, 3aKOHBI pacTIpeIeTICHIsI CITydaiHOM HYK(Y)- TEOPEMBI.

BEJIMYMHBI M UX CUCTEM, 3aKOHBI OOJIBIITNX YHCEI U MPeaeIbHBIC L.1H.OMK(Y)- 4.BrIOOPOYHBINA METO/ U OIICHUBAaHUE

TEOpPEMBI, BRIOOPOYHBIA METO/I M OIICHUBAHHUE MTapaMETPOB, 1.2 mapaMeTpoB

perpeccHOHHBIE MOAEIH, IPAaBUIIa IOCTPOCHHUS M TPOBEPKH 5.27eMeHTHI KOPPETSIIUOHHO -

CTaTUCTHYCCKUX THUIIOTE3 PErpeCcCHOHHOTO aHau3a
6.IIpoBepka CTAaTUCTHYCCKUX THUIIOTE3

P/13 3uaer 1.Cnyyaitnbie coOBITHS KonrponbHast pabora

aKCHOMATHYECKOE  OIPEICIICHHE BCPOSTHOCTH, OCHOBHBIC 2.Cnyuaiinble BelUuuHbl U ux cuctempr | W/3.
TEOpEMbl ~ TECOPUHM  BEPOSTHOCTEH,  (HOPMYIBI  IMOJHOW 3.3aKk0oH OOJNBIINX YHCE, IPEACITbHBIC
BEPOSATHOCTH M balieca, cxeMmy MOCIEIOBATEIBHBIX HUCIBITAHUN TECOPEMBI.

Bepuymnu, dopmyny beprymmn, npubnumxeHHbIE (HOPMYIIBI 4.BBIOOPOYHBINA METO/ U OLICHHUBAHUC
Myaspa-Jlaraca u Ilyaccona, (yHKUMIO pacupeneseHus | pyK(y)-1.1 TmapaMeTpoB

CyyalHOW  BEJMYMHBI M €€  CBOMCTBA.  IUIOTHOCTH 5.D5eMeHTBI KOPPETSIIMOHHO -
pacmpesieleHHss U €€ CBOMCTBA, YHCIIOBbIe XapakrtepucTuku | W.OIK(Y)-1.2. PErpecCHOHHOTO aHaIHM3a

CIIyJaWHBIX BEIWYMH W WX CBOWCTBA, OCHOBHBIC 3aKOHBI
pacnpeneneHusl CIydailHbIX BEJNYWH, 3aKOHBI PACHpEICIICHUS
CIIyJaliHBIX BEKTOPOB, HepaBeHcTBa UeOblmieBa, NpeeiIbHbIC
teopemsl YeObleBa, bepuymu, JlsmynoBa, Myaspa-Jlamiaca,
BBIOOPOYHBINT METOA, IMITMPUYECKHE 3aKOHBI PACIpEACICHHS,
SMIMPHUYECKUE  MOMEHTBI,  JOBEPHUTENbHBIM  HHTEpBal,

6.IIpoBepka CTATHCTHYECKUX TUIIOTE3




HMHTECPBAILHBIC OICHKH, BHIOOPOYHBIN mMapHbIA KOIDduueHT
KOPPEJAIIN, TTapHas perpeccus, IpoBepKa TUIIOTE3 O PABEHCTBE
JACTIEPCUN W CPEIHUX 3HAYEHWU HOPMAJIbHO pacTpelelICHHBIX
COBOKYITHOCTEH, KpuTepuii cornacus [lupcona.

3. HIkaJuaa oneHuBaHUA

ITopsimok opraHu3anuy OLEHUBAHUS PE3YIbTaTOB OOYYEHUS B YHUBEPCHUTETE PErIaMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OIICHHBaHUS pe3yabTaToB 00y4yeHus: B ToMCKOM monuTexHudeckoM yHuBepcutere (Crucrema olieHHBaHuUsA)» (B JCHCTBYIONIEH pelakiun).
Hcnonb3yercst OamibHO-PEHTHHIOBAasl CUCTEMa OLICHMBAaHUS pe3yJlbTaToB oOyueHHs. MToroBas oneHka (TpaJULMOHHAs W JIMTEpHasi) MO BUAAM
yuebHoll nestenbHOCTH (M3yuenue aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKkTHpoBaHHE, NPAKTUKU) OMNpEeAessieTcs CyMMOW OaioB IO
pe3yibTaTaM TEKYIIEeTro KOHTPOJS U MPOMEXKYTOUHOH artectanuu (qudepeHnnpoBaHHbIN 3a4eT) (MTOrOBasi pEHTUHIOBas OlEHKA - MakcuMyM 100

0aJlIoB).

Pacnpe;[eneHHe OCHOBHBIX W OOIIOJIHUTCIBHBIX OaioB 3a OLCHOYHBIC MCPOIPUATUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTalun
YCTAaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.

Pexomenayemast mkaia Jijist OTICIbHBIX OIEHOYHBIX MEPOMPHUSATHH BXOIHOTO U TEKYIIETO KOHTPOJIS

% BBINOJHEHUS
3a1aHus

CooTBeTcTBHE

TPaJULHOHHON OLlEHKe

OnpeneieHne OLEHKH

90%+100% «OTIIIHO» OTiuyHOE MTOHUMAaHKE MPeAMeTa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUSI M BIIQJICHUE OTIHITOM MPAKTHIECKOU eI TEIbHOCTH,
HE0OXO0IMMBIE Pe3yNbTaThl 00yUIeHHs C(HOPMHPOBAHBI, X KAYECTBO OIICHEHO KOJMIECTBOM OAJIIIOB, OJIM3KUM K MaKCUMaJIbHOMY

70% - 89% «Xopomo» JlocTaTo4HO MOJHOE TOHUMAHUE MPEMETa, XOPOIINE 3HAHHS, YMEHUSI U OIBIT NPAKTHYECKOH ACATEIbHOCTH, HEOOXOAUMBIE PE3YIbTATHI
00y4enust chOpMUPOBAHBI, KAYECTBO HH OJJHOTO U3 HUX HE OLIEHEHO MHUHUMAJbHBIM KOJIMYECTBOM 0aJllioB

55% - 69% «Y IOBILY [IpuemiieMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHUS, YMEHUS H OIBIT MPAKTUYCCKOH NEATEIbHOCTH, HEOOXOIMMEBIC PE3yIbTAThI

06y‘IeHI/I${ C(I)OpMPIpOBaHI)I, Ka4Y€CTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJINYCCTBOM OaiioB

0% - 54%

«Heynos.»

Pe3yﬂLTaTI)I 06y‘leHI/I${ HC COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHLIM Tp€60BaHI/I${M

[IIxana 1715 OLCHOYHBIX MEPONPUATHM dK3aMEHA

% BBINOJIHEHHSI OK3aMeH, CooTBercTBHE
3aJaHU SK3aMeHa a1 TPaAMIHOHHOIi OlleHKe Onpeneacnne ouenku

90%+100% 18 +20 «OTnUIHO» OTin4HOE MOHMMAaHKE MPEMETa, BCECTOPOHHUE 3HAHMS, OTJAMYHbIE YMEHHS U BJIQJICHUE ONBITOM IPAaKTUUECKOM JesITeNbHOCTH,
HEOoOXOAMMBIE PE3yNIbTaThl 00y4eHHs CPOPMHUPOBAHBI, NX KAUECTBO OLIEHEHO KOJMYECTBOM OAJUIOB, OJM3KHM K MAKCUMAJILHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4yHO MOJIHOE TOHUMAaHHKE MPEMETa, XOPOIINE 3HAHHUS, YMEHUS U ONBIT IPAKTHYECKOH AEATEIBHOCTH, HEOOX0IMMBbIE
pe3ynbTaThl 00y4eHHst COOPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLEHEHO MUHHMAJILHBIM KOJIMYECTBOM 0ajljIoB

55% - 69% 11+13 «Y IOBJL» [MpuemiieMoe MOHNMaHKE TPEAMETA, YIOBIECTBOPUTEIBHBIC 3HAHMUS, YMEHUS U OIIBIT MIPAKTUIECKOH e TETHHOCTH, HEOOXOUMBIe
pe3yJIbTaThl 00yueHHsI CPOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLICHEHO MUHUMAJIbHBIM KOJHMYECTBOM OaJlIIOB




0% - 54% 0+10 «Heynosu.» PesynbraTbl 00y4eHHs! HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTAaTOYHBIM TPEOOBAHUSIM

4. IlepeyeHb THNOBBIX 3aJaHUI

O1ueHOYHbIe MeponpusiTus le/lMepr THIIOBBIX KOHTPOJBbHBIX 3agaHui

1. | KontposbHas paboTa
KoHTponbHas pabora 1

1. U3 50 xonnmencatopoB 3a BpeMs T W3 CTpPOS BBIXOIAT 5 KOHIEHCATOPOB. (151 KOHTPOJIST BHIOMpAIOT 8§ KOHACHCATOPOB.
Haiitu BeposATHOCTH TOTO, YTO cpeau HUX 3a BpeMs I M3 CTPOS BEHIMIET POBHO I KOHAECHCATOP, UCHONB3YS (HOpMyITy
ITyaccoHa u noKajbpHyI0 Teopemy Jlarraca.

2. TlpubGop cocTouTt M3 ABYX Yy3JIOB @ W b, COCAMHEHHBIX IOCJIEIOBATEILHO B CMBICIE HAJEKHOCTH, W CTaOMIM3aTOpa
HarpspkeHus S, paboTarolero B IByX pekumax. [Ipum pabote crabuimszaropa B HEPBOM pEXHUME C BEpOsSTHOCTHIO 0.7
HAJICKHOCTH y31oB P(a) = 0.9, P(b) = 0.95. Ilpu pabote cTtabuimsaTtopa BO BTOPOM PEKHME HAIC)KHOCTh y3iI0B P(a) =
0.8, P(b) = 0.9. Haiitn HafnexXHOCTH IPUOOPA, €CITH y3JIbl HE3aBUCHMBI.

Axsin x, xe€(0,7)
0, xe(0,7)

Tpebyetcs Haiitu A, moctpouTh rpaduk f(x), HaWTH QyHKOMIO pactpeneneHus F(X) W MOCTPOUTH ee TpaduK, HATH

3. 3apmaHa NIOTHOCTH pacmpeneneHus f(x) ciydaiiHoll Bennuussl X: f(x) =

BEPOSATHOCTD TIOTAJaHMUs BeTMYMHBI X Ha ygacTok oT 0 mo 7 . Beranciuts M[X].
2

4. [okazatb ¢popmyny Ilyaccona.
5. TInoTHOCTH pacnpeneneHus HeMpepbIBHOU cityuaiiHol BennuuHbl. CBONCTBA (C TOK-BOM).

KoHTponbHas pabora 2

I) JaHn psin pacnpenencHus:

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

1. HOCTpOI/ITI) TrucTorpaMmy, MoJIMroH,
2. Haiitu ToueuHkle OLCHKN MAaTEMAaTHYCCKOTI'0O OKNJaHUA, AMCIICPCUU, CPCAHCKBAAPATUIHOI'O OTKJIIOHCHUA, ACUMMETPUHN 1




OneHoOYHbIE MEPONIPHSITUS

IIpuMephbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

JKCIIECCa;
3. Ilpm yposue 3HaunMocty o = 0.05 mpoBepHUTH THIIOTE3Y O pacTIpeCICHNH TaHHOH BEIOOPKH IT0 HOPMAIFHOMY 3aKOHY;
4. Haiiti HHTEpBaJIbHBIC OIICHKA MaTEMaTHYECKOTO OXKHIAHUS, TUCIIEPCHH ¢ HAIeKHOCTHIO 3 = 0.9.

II) Tlo IByM HE3aBHCHMBIM BBIGOpKaM 00BeMoB Ny = 11 i ny = 10 HOpMabHBIX pacnpeencHuii Haiigensr X = 30. u )_/ =

2 2
28.u §, =0.8u S, =0.6. IIpn yposue 3Haunmoct o = 0.05 nposeputs HyneByio runoresy Hy: my = my mpu

KOHKypupytomeit Hy: my # my.

WJ13.

IIpumMep BapraHTa MHIUBUAYAIbHBIX 3aJaHUN 1.

1. U3 100 u3nenwii, cpey KOTOPBIX UMeeTcsi 4 HECTAHAAPTHBIX, BBIOPAHBI CIly4aiiHbIM 00pa3oM 6 u3zenuii Juis IPOBEPKH UX
kayecTBa. OnpeneNuTh BEPOSITHOCTh TOTO, YTO CPEAU BRIOPAHHBIX 6 M3MICIHIA OKaXKyTCs pOBHO I HECTaHAAPTHOE HU3JIEIIHE,
HCTOJNB3Ys KIACCHYECKOE OMpECICHHE BEpOsSTHOCTH, opmyiny bepuymu, ¢popmyny IlyaccoHa u JOKanbHYIO TeopeMy
Jlannaca

2. CucreMma § COCTOHT U3 TPEX HE3aBUCHMBIX MOACUCTEM S, , Sp 1 .. HencnpaBHOCTH XOTs ObI OTHOM MOJCUCTEMBI BEIET K
HEUCIPABHOCTH BCeil cucTeMBbI (ITOICUCTEMBI COEIMHEHBI MTocieioBaTenbHO). [loacucrema S, cocTosT U3 IBYX
HE3aBUCHUMBIX AyOnupyromux 610koB b, (k = 1,2) (cxema mapayuiebHOTO ITOICOSTUHEHNUS OJI0KOB B ITOJICUCTEMAX).

b,

b,

Haiiti Haie:)KHOCTh CHCTEMBI — BEPOSTHOCTH TOTO, YTO CUCTEMa OyJIET UCIPaBHA B TCUCHUH HEKOTOPOTO BPEMEHH, CCITH
M3BECTHBI HaJieXKHOCTH O0J10KOB P(a) = 0.95, P(b,) = 0.9, P(c) = 0.99.

3. Jlana cucrema u3 JIBYX OJIOKOB @ M b, COCIMHEHHBIX NapajuleIbHO B CMBICIE HaleKHOCTH. Kaxkaplil U3 ABYX OJIOKOB
MOXET padoTaTh HE3aBHCHMO OT APYroro B TPeX Pa3HBIX pexumax. BeposTHocTs HacTyruieHus nepsoro pexxuma 0.1,
BToporo (.3 . HanesxxHocTs paboThl nepBoro 610ka B I — M, 2 — M, 3 — M pexxuMax paBHa cooTBeTcTBeHHO (.9; 0.8; 085 .
HapnexnocTte paboTel BTOporo 6moka B I — M, 2 — M, 3 — M pexumax paBHa coorBercTBeHHo 0.9; 0.95; 0.8 . Haiitu
HAaJIe)KHOCTh CHCTEMBI, €CJIH OJIOKM HE3aBUCHUMBIL.

4. Ilepenaercst § cooOuiennii mo kaHaimy cBs3u. Kaxmoe coobuienne ¢ BeposTHOCTBIO p = (.3 HE3aBUCHMO OT APYTUX
nckaxkaercst. Ciryyaiinast BennunHa X — 4HCIIO HE UCKa)KEHHBIX co00IeHni. [IocTpouTh ee 3aKOHBI pacrpeeneHus, ux
rpaduKy, HATH ee YUCIOBbIE XapaKTepUCTHKU. HaliT BeposiTHOCTD TOTO, YTO OYAET HCKaKEHO HE MEHEE JIBYyX
COOO0IIEeHHH.

5. 3ajjaHa INIOTHOCTH pacnpeaeneHus f(x) ciyuailHol BenTuuuHsl X:
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IIpuMephbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

Asin’x, xe(0,7)
0, xe(0,7)

Tpebyercs HaliTh KOAQPUIHEHT A, TOCTPOUTH IpaduK INIOTHOCTH pacnpeneseHus f{x), HalTH QYHKUMIO paclpeneseHus

f) _{

F(x) u noctpouts ee rpaduK, HAWTH BEPOSTHOCTH TONANAHMs BeTMUMHE X Ha yuacTok oT 0 mo 2 . Haiitu umcioBbie

4

XapaKTEPUCTUKH CIIyHaitHOW BETMYUHBI X.

IIpuMep BapuaHTa MHAMBUIYAJILHBIX 3aJaHUNI 2.

1. Tlo BeIOOpke 0oObeMa n = 100 TOCTPOCH PsiJ pacIpeICIICHHUS

X; -2.0 -1.5 -1.0 -0.5 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

Hocmpoums  cucmoepammy, noaueoH u Mnupudeckyro @yHkyuto pacnpedenenusa. Hauimu moueunvie oyeHKu
MAMeMAMu4ecKo20 0HCUOAHUs, OUCnepcul, CpeOHeK8aopamuiHo20 OMKIOHEeHUs, ACUMMempuU U IKcyeccd.

2. Haiimu OogepumenvHbiil UHMEPBAL HEU3IBECMHO20 MAMEMAMUYECKO20 OHCUOAHUS HOPMATLHOU CIYYAUHOU enudunsbl X,

3Has 0ogepumenvhyto eeposmuocms = 0.99 , 06wem gvribopru n = 20, gvibopounyio cpednioro x =200, eciu 1) o =10,
2)s=10..

3. Tlo pe3ymbTaTam 3KCTIEpUMEHTA MMOTyYeHa TaOInIa HabIIOIEHUI CHCTEMBI ClTydaiHbIX BenmuuH (X, ¥):

X
Y 1 2 3 4 1 5 6

1 0.01 0.03 0.02 001 | 00 0.0

E 002 | 0.08 | 006 | 0.3 1 003 0.0
3 0.0 1 00 | 005 | 008 703 T o
ERE 0.0 00 | 002 | 006 | 007 | 008
ER 0.0 00 ¢ 0.0 001 003 1 005




OneHoOYHbIE MEPONIPHSITUS

IIpuMephbl THIIOBBLIX KOHTPOJIbHBIX 32JaHUI

Oyenums dannyro mampuyy pacnpeoenernus (X, Y) na peepeccuio 6uoos f(x) = B+ fox u f(x) = B+ frx + B

4. Tlo mBym OOJBIITMM HE3aBUCHMBIM BBIOOpKaM 00BEMOB Ny =42 M ny = 58 HOpMalbHBIX pachpele’IcHU HailIeHbI
BbIOOPOYHBIEC 3HAYECHUAMH MAaTEMAaTHYECKUX oxuuannit X =120 u y = 130. Jlucnepcun nzsectnl D, =24 u D y= 20 .

[Tpu yposue 3naunmoctu o = 0.05 npoBepuTh HyJeByro runoresy Ho: my = my npu koukypupytomeit 1) Hy: my = my,
2) HI: my < my.

5. Tlo

X 10 HOpPMaJbHOMY 3aKOHY, €CJIM 3aJaHO My TOMaJAaHHUI

kputepuio [Iupcona npu ypoBHe 3HaUMMOCTH @ = (.01 IPOBEPUTH THITOTE3Y O PaCIIPEeeICHUN CITyJaifHON BETMINHBI
BBEIOOPOYHBIX 3HAYCHWH CIIy4ailHOW BETWMYHMHBI X B

TIOIUHTEPBAN £, = (ay, by ):

£ 10 =15 15 =20 20 =25 25 =30 30 =35
ny 15 20 35 18 12

DK3aMeH

(%)

O N0 R

10.
11.
12.
13.

14.

Hepequb BOIIPOCOB, OTBETHEI HA KOTOPHIC AAKOT BO3MOXHOCTH CTYACHTY IIPOACMOHCTPUPOBATH, A4
IpCIIoaAaBATCIIIO OIICHHUTH CTCIICHL YCBOCHHUSA TCOPCTHUYCCKHUX H d)aKTI/ILIeCKI/IX 3HaHHﬁ Ha YPOBHC
3HAKOMCTBA

UTto B TEOpWH BEpOATHOCTEH TOHMMAalOT mox coObiTmeM? Kakoe coObITHE Ha3bIBalOT NOCTOBEepHBIM? Kakoe —
HEBO3MOYXHBIM?

Kaxkue onepamum onpeziesieHbl Hall COOBITHAMU? KaKkoBBI CBOMCTBA ATHX OTIEpaIHii?

ChopmynupyiiTe cTaTHCTHYECKOE, KIACCHYECKOE, TEOMETPHUECKOE ONpEACTICHHUS BEPOATHOCTH. B KaKmX ciydasx
HCTIONB3YIOTCS 3TH ONpeIeIeHHs?

ChopmMynupyiTe OCHOBHBIC aKCHOMBI TEOPHH BEPOSTHOCTEH.

VYka)kuTe OCHOBHBIE CBOMCTBA BEPOSATHOCTH.

UYro Takoe yciaoBHas BeposTHOCTH? Kak onpenesnsiercst 3aBUCMMOCTb U HE3aBUCUMOCTD COOBITHIT?

Yemy paBHBI BEPOSITHOCTH CYMMBI U IIPOU3BENICHNS COOBITHIA?

B kakux ciydasx ais pacdyera BEpOSITHOCTEH puMeHseTcs (GopMyJIbl TOJTHOH BeposiTHOCTH U batieca?

Uro Takoe cxeMa ucnelTanuii beprynmu?

B kakux ciaydasx aist pacuera BeposiTHOCTeH npumenstoTest popmyinsl bepaynian. Myaspa-Jlamiaca, [Tyaccona?
Uro Takoe ciaydaitHas BesmuuHa? UTO HA3bIBAIOT 3aKOHOM pactpeesieHUs CIIYIaiHON BEITMINHBI?

Kaxkas ciydaiiHass BeTMYMHA HA3bIBACTCS NUCKPETHOW CIIydaHOW BenmmuuHOW? UTO Takoe psa pacrupencsieHus
JMUCKPETHON CITyIaHON BETHMINHBI?

Jlatite ompeneneHue (HYHKIIMH pacTlpeiesieHds CcIydalHOW BenWuuHBL. KakoBBI OCHOBHBIC CBOWCTBA (DyHKIMH
pacrpeneneHus CIy9aiiHON BEJIMIUHBI?

Kakag ciyuaiiHas BelMYMHA Ha3bIBAa€TCs HENPEpPBIBHOW cilyuyaiiHOM BennumHoi? YTo Takoe MNIOTHOCTh
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15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

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

38.

pacnpeneneHus HepepbIBHON CllydaliHON BETUUNHBI?

KakoBbI OCHOBHBIC CBOICTBA IUNIOTHOCTH M (DYHKIMH PACTIPEICIICHHUS HEIPEPBIBHON CIyYaifHOW BEIMYHMHEI.

Kaxue uncioBbie XapakTepUCTUKU CaydaiiHON BennuuHbl Bol 3HaeTe? UTo XapakTepu3yroT 9TH XapaKTepUCTUKU?
Kak ompenensiercss mMareMaTH4ecKoe OXMIAHHE CIy4YailHOW BEJIMYMHBI, KaKOBBI CBOWMCTBA MaTeMaTHYECKOTO
OKHIaHUA?

Kak onpenensiercs nucnepcust caydaiiHoi BennunHbl? KakoBbl CBOWCTBa qucnepcun’?

Kak ompenenstorcst ¥ 9To XapakTepu3yoT KOAPHUITUEHT ACHMMETPHH U DKCIIECC pacpeIeIeHs?

Kak onpenensrorcs KBaHTHIN U KPUTHIECKHUE TOUKH PACIIpeICIIeHI?

Kakoe pacnpenenenne Ha3piBaeTcs OWHOMHAIBHBIM?  YKa)XKHTE OCHOBHBIE YHCIOBBIE XapaKTEPHUCTHKU
OMHOMHAIHHOTO PaCIpEICICHNUSI.

Kakoe pacnpenenenmne HaspiBaeTcsi pacmpezneneHneM [lyaccona? KakoBBI OCHOBHBIE YHCIIOBBIE XapaKTEPHUCTHKH
pacnpenenenus [Tyaccona?

UYro Takoe mpocremmii moTok codsITHH? Kakomy pacnpeneneHuio NoI4MHETCS IPOCTEHIINI MOTOK COOBITHI?
Kakoe pacmpeneneHre Ha3bpIBAaIOT pPAaBHOMEPHBIM pacmpenencHueM? UYeMy paHbBl IUIOTHOCTP W (DYHKIHS
pacrpeneneHus, OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKH PAaBHOMEPHOTO PacIpeaeeHus?

Kakoe pacmpeneneHue Ha3bIBalOT HOPMAalbHBIM paclpejeneHueM. KakoBa MIOTHOCTP M OCHOBHBIE YHCIIOBBIE
XapaKTePUCTUKU HOPMAIBHOTO 3aKOHa?

Uro Takoe cTaHAapTHAs HOpMajbHas BenuunHa? KakoBa CBsI3b MEXKIY (QYHKIUSAMU pPaclpeleIIiCHUs MPOU3BOIBHON
HOpPMAaJbHOW BETWYMHBI M CTaHAApTHOW HOpMaidbHOW BenmunHbI? Kak cBsi3aHa (QyHKIUSA pacrnpeneineHus
CTaHAapTHOW BeTWYHHEI ¢ PpyHkuuneit Jlammaca?

Kaxk ompenensieTcsi BEpOsSTHOCTh OTKIOHEHHUS! HOPMAJIbHOW CIIy4ailHOM BEIMYMHBI OT MAaTEMaTHUYECKOTO OXKHIAHUS
Ha 33IaHHYIO BeNWYHHY? B 9eM COCTOUT MpaBmiIo «TpexX CUTM»?

UTto Ha3pIBAIOT CHCTEMOM CIIy9alHBIX BeNWYHMH (ciay4dailHeIM BekTopoMm)? Kak ompenensercs QyHKums
pacrpeeieHus] CHCTEMBI CITyYaiHbIX BEJTUUNH, KAKOBBI €€ CBOHCTBA (IS IByXMEPHOT'O CIIy4aifHOTO BEKTOpa)?
Kakue ciydaiiHble BEKTOpBI OTHOCAT K BEKTOpaM JuUCKpeTHoro tuma? Yrto Takoe Tabnuiia COBMECTHOTO
pacnpeneneHusl CHCTEMBI, UMEIOIIEH TUCKPETHOE pacnpeaencHue?

Kakue cmydaiiHble BEKTOPBI OTHOCAT K BEKTOpaM HeNpepblBHOTO THma? UTo Takoe MIOTHOCTH COBMECTHOIO
pacmpenieneHusl CUCTEMBI, UMEILICH HempephelBHOE pachpeneneHne? KakoBsl OCHOBHBIE CBONCTBAa IUIOTHOCTU
COBMECTHOT'O pacnpeaenaeHus?

Kak ompenensieTcss HE3aBUCUMOCTD CITYYalHBIX BequarH? YTO Takoe YCIOBHBIN 3aKOH pacrpeacieHus?

UeMy paBHBI MaTEMAaTHICCKOE OXKHUIAHUE U TUCTIEPCHS CYMMBI U IIPOU3BEACHUS CITyIaifHBIX BETHIUH?

UTto XapakTepu3yoT KoBapraIys U K03(QPHUIMEHT KOPPETAINH CITydaiiHBIX BETHUUH? YKaXUTEe OCHOBHBIE CBOMCTBA
ko3 HUIIIEHTa KOPPEISIINY.

Kak omeHWTh BEpOSTHOCTH OTKJIOHEHHS CIIyYaHONH BEIMYMHBI OT MAaTEeMaTHYECKOTO OXKHAAHUS C IIOMOIIBIO
HepaBeHcTBa UeObimena?

Chopmynupyiite 3akoH Oonbinux uncen YeoOblmesa, Teopemy bepaymmu.

Cctopmynupyiite HeHTpanbHyI0 npenensayto Teopemy (LIIT).

Uro B MaTeMaTH4eCKOHM CTaTHCTUKE MOHUMAIOT IMOJ[ TCHEPAIBHOW COBOKYIMHOCTHIO? BEIOOpKOI M3 reHepalbHON
COBOKYITHOCTH?

Kak ctpouTtcs cratuctudeckuit psin? B kakux ciaydasx DpUMEHseTCsl CrpyNIUpOBaHHbIN craTticTudeckuil psa? Kax
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OTpeNeNsIeTcs IMHA HHTEpBajia IPYyIIupOBaHus?

39. YTo oueHMBAET CTATUCTUUECKUM Psii OTHOCUTENbHBIX YyacToT? IlnoTHOoCTEH yacTor?

40. YTo WHCIONB3YIOT B KadecTBe Ipa)MuecKOil WILTIOCTPAIMHA CTATUCTHYCCKUX DPsIoB? OLCHKOW KaKUX KPHBBIX
SIBIISIFOTCS TTOJIUTOH YacTOT U TUCTOrpamma’?

41. Kakue BeJIMYMHBI UCIONB3YIOT B KAYECTBE YUCIOBBIX XapaKTEPUCTUK BEIOOpKH? KakoBbI OCHOBHBIC CBOMCTBA 3TUX
XapaKTCPUCTHK?

42. Kak ompenensieTcst sMnupudeckas QyHKIHS pacpeesieHns? YKaXuTe OCHOBHBIE CBOWCTBA ATON (YHKITUH.

43. Yro Ttakoe omeHka mnapamerpa? Kakas omeHka HaspiBaeTcs HecMmemeHHOW? Kakas — cocrostenpHOU? Kakas
s pexTrBHON?

44. Yro Takoe JOBEPUTEIBLHBIN HHTEPBAI U BEPOATHOCTH? KakoBBI OCHOBHBIC MPUHITUIIBI TocTpoeHus 17

45. Kak cTpouTcs JOBEPUTENBHBIM WMHTEpPBAI JJII MaTEMaTHUECKOTO OXHUIAHHWS HOPMAIBHOW TeHEpaTbHON
COBOKYITHOCTH IIPH M3BECTHOM W HEM3BECTHOM O ?

46. Kak cTpouTcs JOBEpUTEIBbHBIN HHTEPBAN IS TUCTIEPCUHA HOPMAILHOUW TeHEPaTbHOW COBOKYITHOCTH MPU U3BECTHOM
1 HeW3BeCTHOM d ?

47. Y10 Takoe cTaTUCTUYECKasi THIOTE3a U CTATUCTHUECKUI KpUTepuii?

48. Kakue ommOKy HA3bIBAIOT OMIMOKAMHM IEPBOTO U BTOPOTO POJa MPH NPUMEHEHUH CTATHCTUYECKUX Kputepuen? Kak
OTIPENICIISIETCS MOIIHOCTh M COCTOSITEIBHOCTD KPUTEPHS?

N 2
49. Omumure xpuTepuii cornacust )~ IlupcoHa [uist MPOBEPKU FMIIOTE3HI O 3aKOHE PACHPEICICHHS.
50. OmummuTe KpUTEPUH IS MPOBEPKH TUIIOTE3 O 3HAYCHUH MaTEMaTHIECKOTO OXKHUIAaHU HOPMAIBLHOH COBOKYITHOCTH.
51. OmmmuTe KpUTEPUH IS MPOBEPKH TUIIOTE3 O 3HAYCHUHU TUCTIEPCHHA HOPMAJIHLHON COBOKYITHOCTH.

52. Kaxme ncnonb3yroT KPUTEPUH s POBEPKH THITOTE3HI O paBEHCTBE AUCIEPCHIT IBYX HOPMAJIbHBIX BEIMIHUH?
53. Kaxue ncnonp3yroT KPUTEPUH JJIs POBEPKH THITOTE3HI O PABEHCTBE ABYX CPEIHUX HOPMAJIHHBIX BEIUIHH?

5. MeTtoanyeckue yKasaHusi 0 Npoiueaype oneHnBaHUusA

O1eHOYHbIe MeponpusiTus

l'[poue;[ypa MPOBEICHHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOIMYECKHE YKasaHusl

1. KontponbHas padota

B cemecTpe CTYACHTHI BBIMONHSAIOT 2 KOHTPOJBHBIX PaOOTHI, COIEPKAHUE KOTOPBHIX OXBATHIBACT BCE Pa3feiibl
JUCHIMIUIMHBL.  KakJoMy CTYIEHTY BbIIaeTcs CBOW BapuaHT. KOHTpONbHBIE pPa0OTHl TPOBOJSATCA B Yachl
MPaKTUYECKUX 3aHATHH. 3a KaXIYI0 KOHTPOIbHYIO pabOTy MaKCHMAIBHBIA Oalll ONpenenseTcss B COOTBETCTBHE C
PEUTHHT-ITIAHOM JTUCITUTUIAHBL,

Kpurepun onenku 3axanus:

. banner 3a KOHTPOJIbHYIO pa60Ty MOJIy4aroTCA YMHOXCHUCM MAKCUMAJILHOT'O 6aJma, OpeaAyCMOTPCHHOTO 3a
HCC B COOTBCTCTBUCE C peﬁTHHF— IMJIaHOM, Ha OOJIXO BEPHO BBIMTOJTHCHHBIX 3aﬂaHHﬁ.
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B cemectpe ctynents! BeinonsstoT 2 /13 mo BceM pazzgenaM mporpaMmbl JUCHUIUIMHEL. Y KaXKJIOTO CTYJCHTa B
rpymrme cBoit Bapuant /13, Homep BapuaHTa COOTBETCTBYET HOPSAIKOBOMY HOMEPY CTY/ICHTA B CIIUCOYHOM COCTAaBE
TPYIIIIEL.

N/I3 BeImatoTCS KOXKIOMY CTYACHTY TIEPCOHAIBHO.

Pemenwne kaxmoro 3aanus J0HKHO OBITH TOJIPOOHBIM, C BKIIFOUCHHEM MTPOMEKYTOUHBIX PACUETOB, PACCYKICHHUIA,
MOSICHEHHIA, C YKa3aHHEM UCIIOJIb30BAaHHBIX METO0B U (popMyJ1. 3aJIaHUE BBICBUIAECTCS OTACIBHBIM (paitiioM,
ykazpiBaeTcss ®UO, rpynma.

Kputepun onennBanus
Odopmnenue 3aganus 25% Oamion
Copnepxanune 75% Oannor

W13 cunrtaeTcs 3a4TeHHBIM, eciii HabpaHo Oojee 55% OoT MaKCUMaIbHOTO Oajuia 3a 3a/laHue

DK3aMeH.

DKk3aMeH OCYILIECTBIISIETCS B COOTBETCTBUU ¢ [10710°KEHMEM O MTPOBEICHUU TEKYILETO KOHTPOJIS U
npoMexxyTouHoi arrectauuu TIIY Ha sk3ameHe cTyJeHTY BBIIAIOTCS OUIICTHI, BKITIOYAIOIIUE TCOPSTUICCKHE
BOIIPOCHI U MpaKkTuieckue 3ananus. [IpemnomaBarens, mpoBepuB paboTy, B X0I¢ YCTHON OECEIBI CO CTYJICHTOM MOXET
3aJ1aBaTh BOIIPOCHI [0 CAaMOMY OMJIETY, a TaKXKe JIOTIOTHATEBHEIE BOIIPOCHI IO TEOPHUH U NIpaKTUKe. B uTore cryneHT
HaOHMpaeT UTOTOBBIN 0AJUT 3a IK3aMeH, MakcHMaabHO 20 0amutoB. OleHKa 3a AUCUUIUIUHY GOPMHUPYETCS KaK HTOrOBast
3a pabOTy B CEMECTPE U IK3aMEH B COOTBETCTBUE C MIPUHSATON IIKAIOHN OICHUBAHHS.

CTyJeHTBI, HE C/IaBIIHE 3K3aMEH B CECCHOHHBIN MEPUOJI, MOTYT IIEPECAaTh €ro B TIEPHO/IbI JTHKBH AN
3aI0JDKEHHOCTEH B COOTBETCTBUE C ACUCTBYIOMIEH MTPOLIETypOil.

B cootBercTBuM ¢ nmpukazamu oT 25.07.2018 r. Ne58/ox OO0 yTBEepKACHUHU U BBEJICHUU B JICHCTBHE
«CHCTeMbI OLIEHUBAHUS PE3yIbTATOB 00y4YeHHSI B TOMCKOM MOTUTEXHUIECKOM yHUBEpcUTeTe» U Ne59/011
OO0 yTBepKIECHUHU U BBEICHUH B ICUCTBUE HOBOU pefakiiuu «I1ookeHus: 0 MpOBEICHUN TEKYIIIETO
KOHTPOJISL M TPOMEKYTOUHOM arTectaruu B TIIY» sk3ameH no ¢pu3nke npoBOIUTCS B yCTHOU opme.
CryaeHTy BbIIAETCs DK3aMEHAIMOHHBIN OUIIET, COMEpPIKAIINNA TEOPETHIECKUE BOTIPOCHI, KAUECTBEHHBIC U
KOJIMYECTBEHHBIC 3aaun. KaxpIil Borpoc OmiieTa oleHuBaThes 6amioM (Bcero mo omnety 20 6aoB).
DK3aMeH MPOXOIUT B YCTHOU (popme.

CornacHo UIKkanbl OLEHUBAHUS PE3YJIbTATOB

18-20 6atoB (OTIUYHO) - BCECTOPOHHHE 3HAHMSI, OTJIMYHBIE YMEHHS U BIaAEHUE ONBITOM MPAKTHIECKON JESATETLHOCTH,
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HEOOXO/IMMBIE PE3YNLTAThl 00yUeH s cHOPMUPOBAHEL,

14-17 6a110B (XOpOIIO) - JOCTATOYHO MOJIHOE MOHUMAHHE MPEIMETA, XOPOUIHE 3HAHMS, YMEHHUS U OTBIT PAKTHYECKOH
JIeSITeILHOCTH, HEOOXOIMMbIE PE3YJIbTATE 00yUeHUs CHOPMUPOBAHDI;

11-13 6amioB (yIOBIETBOPUTEIBHO) - TpreMIeMOe MOHUMAHHUE IIPEAMETa, YI0BIECTBOPUTEILHBIE 3HAHUS, YMEHHS U
OTIBIT IPAKTUYECKOH [EATENLHOCTH, HEOOXOIMMBIE PE3YIITATHI 00ydeH s cHOPMHUPOBAHEL,

0-10 6anmnoB (HEYIOBIETBOPUTEIHHO) - pe3ylbTaThi 00YUEHHS HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOUHBIM
TpeOOBAHUSM.

Pe3ynbTaTsl IPOMEKYTOUHOM arTecTanuyi 0OPMIISIOTCS BEAOMOCTBIO M BHOCSATCS B 3a4E€THYIO KHUKKY

o0yuJaromerocs.




