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1. Poab gucnumiunsl «Marematnka 4.1» B popMHpPOBaHNH KOMIIETEHIMI BHIYCKHUKA:

DieMeHT . CocTapisiomue pe3yJbTaTOB 0CBOCHHS (JeCKPUNTOPbI KOMIETEeHIINH)
. HHankaTopbl A0CTHKEHUsI KOMIIeTeHIIMIT
00pa30BaTeILHOI Kox
TIPOrpaMMBbI
porp CemecTp | KOMIIETEHIMH HaumeHoBaHHe KOMIIETEHIINH HaumeHoBaHUe HHAMKATOPA
(mcuumuIMHa, Kox HaumeHoBanune
J10CTHKEHH ST Kon
npakTuka, 'HA) HHIHKATOpa
Brajieer onbITOM MPHUMEHEHHUS 3aKOHOB €CTECTBEHHBIX HAYK
Crioco6eH oCyLECTBIATD MOKCK, YK(V)-1.1B1 U MaTeMaTUYECKUX METOOB U MOJIEINEH I PEIleHUs 3a4a4
KPUTHYECKHUI aHATIN3 U CHHTE3 TEOPETHYECKOr0 M MPHUKJIAJHOIO XapakTepa
YK(Y)-1 nHdOpMaLHU, IPUMEHSTh N.YK(V)-1.1 AHAI3HPYET 33121y, BLICIAA VYMeer pemath 3amadd TEOPETHYECKOTO U MPHKIATHOTO
L ' ' ee 6a30BbIe COCTABJISIONIIE YK(VY)-1.1Y1
CHCTEMHBIH MOAXOJ JUIS Xapakrepa
PpeLICHHS IOCTABICHHBIX 3a1a4 VK(Y)-1.131 3HAaeT 3aKOHBI CCTECTBEHHBIX HAyK M MaTeMaTHYECKUE
) METO/Ibl TEOPETHYECKOTO XapaKTepa
Maremaruka 4 CriocoOeH MPUMEHSTh Brnaneer anmapaToM MaTeMaTHYECKON CTATUCTUKH IS
4.1 COOTBETCTBYIOLINiT (pU3HKO- OIIK(Y)-2.2B1 MIPOBEACHHS TEOPETHIECKOTO HCCIICIOBAHNS U
MaTeMaTHYeCKHUi armapar, . ’ MOJICTUPOBaHHs PU3UYCCKUX U XMMHUYECKHX MPOLIECCOB H
Ipumensier MaTeMaTHYECKUI N
METO/IbI aHAIH3a U N SIBJICHHMI, 8 TAKXKE, IS pEIICHUsI IPOECCHOHAIBHBIX 33184
armapar TEOPHU BEPOSTHOCTEH 1
OIIK(Y)-2 MO/JICTIMPOBAHUS B N.OIIK(Y)-2.2. YMeer UCNoJb30BaTh BEPOSTHOCTHBIE M CTATUCTUYECKHE

TECOPETUYECKUX U
OKCIICPUMCHTAJIBHBIX
HMCCJICIOBAHUAX IIPU PCIICHUN
Hqu)eCCHOHaJ'ILHLIX 3a1a4

MaTeMaTHYECKOW CTaTHCTUKHU B
I/IH)KCHCPHOI;'I JACATCIIBHOCTH

OIK(Y)-2.2V1

METOJIBI U151 00pabOTKH JaHHBIX

OIIK(Y)-2.231

3HaeT OCHOBHBIE ONpeaciICHus, IOHATUA U METOABI TCOPUUN
BEPOATHOCTHU U MaTeMaTHYECKOW CTaTHCTUKU

2. IToka3zaTesu U MeTOALI OLICHUBAHUSA

Ilnanupyemble pe3yIbTaThl 00y4EeHHS 10 JUCHHUILINHE

Kon

HaumenoBanue

Koa unaukaropa
JA0CTHKEHHSI
KOHTPOJIMPYEMOi
KOMIIeTeHLHH
(MJIH ee YacTH)

HaumeHoBanue pa3aeja TMCHUIITHHBI

MeTonbl OlleHHBAHUS
(oLeHOYHbIE MEPONPUSATHS)

PJI1

Bnaneer
OCHOBHBIMH MOHSTUSIMU U METOJAMH TEOPUU BEPOSITHOCTEN U
MaTEMAaTHYESCKOH CTATUCTHKHU

NYK(Y)-1.1
WL.OTIK(Y)-2.2

aHaJn3a

1.Cnyuaiinbie coOBITHS
2.Cny4aiiHble BEJIMYUHBI U UX CUCTEMBI

3.3aK0H OOJIBIIMX YUCEII, IPEICIIEHBIC TCOPEMBI.
4.BBIOOPOYHBII METO U OLICHUBAHUE
rnapameTpoB

5.21eMeHTHI KOPPEIAIUOHHO - PErPECCHOHHOTO

6.ITpoBepka CTATHCTHYECKHUX THIIOTE3

Konrponshas padora
nJs.

P12

Ymeer
HCTIOJIB30BaTh BEPOSITHOCTHBIE M CTATHCTHYECKUE METOIBI IS
00pabOTKM AaHHBIX, @ IMEHHO: aire0py BepOSTHOCTEH CIIyIaiHBIX
COOBITHI, 3aKOHBI pacHpeAeNICHHS CITyJYaifHON BETUINHBI U HX
CHCTEM, 3aKOHBI OOJIBIIINX YHCEIT U MIPEICIIbHBIC TCOPEMBI,

NYK(Y)-1.1

ML.OTIK(Y)-2.2

1.CiryqaiiHbie cOOBITHS
2.CrydaifHble BETMIMHBI M KX CUCTEMBI

3.3akoH OOJIBIIUX YHCEI, IPECITLHBIC TCOPEMBI.
4.BbI0OPOYHBIN METO M OTICHUBAHHE
apamMeTpPOB

KontponsHas pabora
nas.




BI)I60p0‘-IHLII7[ METOA U OICHUBAHHUC NTApaMETPOB, PEIrPCCCUOHHLIC

5.9neMeHThI KOPPEIAIUOHHO - PErPeCCUOHHOTO

MOJIEJIH, IPaBHJIa TIOCTPOSHHUS M IIPOBEPKH CTATHCTHYECKUX THIIOTES aHanmsa
6.ITpoBepKa CTATHCTHYECKHMX TMIIOTES
P13 3Haer 1.Cny4aiinbie COOBITHS Konrponsnas pabora
AKCHOMATHYECKOE OIpPENEIEHNE BEPOSITHOCTH, OCHOBHBIE TEOPEMBI 2.Cny4aifHble BETMYMHBI K X CHCTEMBI nas.

TEOPUH BEPOSATHOCTEH, (QOpPMYIBI MOJTHON BeposTHOCTH W baiieca,
CXeMy TIOCIIeZIOBAaTeNbHBIX HCOBITaHUK  bepHymmn, Qopmyry
Bepuymnn, npubmmxennsie hopmynsl Myaspa-Jlamnaca u ITyaccona,
(GYHKIUIO pacnpesieficHHus CIy4dailHOM BEJIMYWHBI U €€ CBOWCTBA.

IIJIOTHOCTB pacrnpeacicHud n cC CBOﬁCTBa, YHUCJIOBBIC
XapaKTCpUCTUKHU CHy‘IaﬁHLIX BCIIMYMH U HX CBOﬁCTBa, OCHOBHEIC
3aKOHBI pacrnpeacicHusd CHy‘IaﬁHLIX BCJINYUH, 3aKOHBI

pacmpenienenus CIy4alHbBIX BEKTOpOB, HepaBeHCTBa YeOblleBna,
npenensHsle TeopeMbl YeOwimeBa, beprysmn, JlanynoBa, Myaspa-
Jlannaca, BEIOOPOYHBIH METO[I, SMIIUPUYECKHE 3aKOHbI
pacupelenenns,  AMIMPUYECKUE  MOMEHTHI,  JOBEPUTEIbHBIN
WHTEpPBAJ, WHTCPBAIbHBIC  OICHKW, BBIOOPOYHBIA  ITapHBII
KOX(PHUIHIEHT KOPPEIIUH, TapHasi Perpeccus, MpoBepKa THIIOTE3 O
PaBEHCTBE  JUCHEPCMH W CPEIHUX  3HAYEHUH  HOPMAJIbHO
pacIpeieIeHHbIX COBOKYITHOCTEH, kputepuii cornacus [lupcona.

NYK(Y)-1.1

WL.OTIK(Y)-2.2

3.3akoH OOJIBIIUX YHCEI, IPECITLHBIC TCOPEMBI.
4.BbI0OPOYHBIN METO M OTICHUBAHHE
rnapameTpoB

5.27eMEeHTHI KOPPEISIMOHHO - PErPECCUOHHOTO
aHanmu3a

6.IIpoBepka CTAaTUCTHYSCKUX TUTIOTE3

3. IlIkajga oneHuBaHuA

HOpHZ[OK opraHu3ali OLCHHUBAHUA PC3YJILTATOB O6y‘-IGHI/I$I B YHUBCPCUTCTC PCTIIAMCHTUPYCTCA OTACIBLHBLIM JIOKAJIbHBIM HOPMATUBHBIM AKTOM —
«CucremMa OIlCHUBAHUS Pe3yIbTaTOB 00yueHHs B TOMCKOM monuTexHUYeckoM yHuBepcuTeTe (CrcremMa oleHUBaHus)» (B ICHCTBYIOIICH PEeIaKIIUm).
Hcnonb3yercst OambHO-PEHTHHIOBass CHCTEMa OIICHHWBAaHUS pe3ylbTaToB oOyueHHs. MToroBas oneHka (TpaJuIMOHHAs W JIMTEpHas) MO BUAAM
yueOHol pnestenpbHOCTH (M3ydenue nucuumuiiH, YWPC, HUPC, xypcoBoe mnpoeKTHpOBaHHE, MPAKTUKH) OMPEAEIseTCS CYMMOH OallJIoB TIO
pe3ybTaTaM TEKYIIEro KOHTPOJIA M MPOMEXKYTouHOU artectaiuu (auddepeHnpoBaHHbIi 3a4eT) (MUTOroBas peHTHHrOBas oleHKa - Makcumym 100

0aJIoR).

PacnipeniesieHrie  OCHOBHBIX M JIONOJHUTENbHBIX OaJlJIOB 3a OLIGHOYHbIE MEPONPUATHSA TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOM arTecTaruu

YCTaHAaBJIMBACTCA KaJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIMHBI.

PGKOMGHI[yeMa}I mKajaa aJisd OTACIAbHBIX OLIICHOYHBIX MGpOHpH}ITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINIOJIHEHUS CoorBercTBHE
. Onpe):le.neﬂue OIICHKH
3aJaHUsA TPaAULIHNOHHOH OLICHKE
90%+100% «OTIUIHO» OTiaryHOE TOHUMAaHKE MPEeAMEeTa, BCECTOPOHHNE 3HAHUS, OTIIMYHBIC YMEHHSI M BIIAJICHHE OTIBITOM MPAKTUIECKOM e TEIILHOCTH,
HEO0OXOIUMBIC PE3yNIbTAThl 00y4eHUs chOPMUPOBAHBI, UX KAYSCTBO OICHEHO KOJIMYECTBOM OAJUIOB, OJM3KHUM K MAKCUMAIILHOMY




70% - 89% ((XOpOHIO)) ﬂOCTaTO‘IHO TMOJIHOC NOHMMAHHUE MPEAMETA, XOPOLINE 3HAHU, YMCHHUS U OIIBIT HpaKTH‘ICCKOﬁ JACATCIBHOCTH, HCOGXOHI/IMLIG PE3YyIbTAThI
06y‘~IeHI/I${ C(l)OpMPIpOBaHI)I, Ka4y€CTBO HU OJJHOT'O U3 HUX HC OLICHCHO MUHHUMAJIbHBIM KOJIMYCCTBOM 0ajIoB

55% - 69% «Y IOBIL» [TpuemiieMoe MOHNMaHKE TIPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHMUS, YMEHHUS H OTIBIT IPAKTUIECKOH NeATETHHOCTH, HEOOXOJUMEBIE Pe3yIbTaThI
00yueHust c(hOpMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHIMAaJIFHBIM KOJIHYECTBOM OaJIJIOB

0% - 54% «Heynosi.» PesynbTaThl 00ydeHUsI HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBAHMIIM

[IIxana qy1s1 OIEHOYHBIX MEPONPHUSITUN FK3aMEHa

% BBINOJIHEHHSI OK3aMeH, CooTBercTBHE
3a/IaHuii HDK3aMeHa oasL TPaAULIMOHHOI OLleHKe Onpezesiente oneHKu
90%+100% 18+ 20 «OTIHIHO OTJIMYHOE TOHUMAHKE MPEAMETa, BCECTOPOHHHE 3HAHUS, OTJMYHBIC YMCHHS U BJIAZCHUC ONBITOM NMPAKTHYECKOH NS TEIBHOCTH,
HE0OXO0IMMBIE PE3YNIbTAThI 00YUIeHHS C(HOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJMIECTBOM OaJIJIOB, OJIM3KUM K MAaKCUMAaIbHOMY

70% - 89% 14 +17 «Xoporioy» JlocTaTovHO MOJTHOE TOHUMAaHUE TIPeIMETa, XOPOIIINE 3HAHUS, YMEHHUS U OIBIT MIPAKTUICCKON JAESITETLHOCTH, HEOOXOIMMBIC
pe3yJibTaThl 00yueHHs: ChOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLICHEHO MUHUMAIIbHBIM KOJMYECTBOM OaIJIOB

55% - 69% 11+13 «Y 1OBIL.» [MpuemaeMoe MOHUMAaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U OBIT NPAKTHYECKOH AEATEILHOCTH, HEOOX0IMMBbIC
[pe3ysbTaThl 00y4eHHs CHOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MHHUMAJIBHBIM KOJINYECTBOM 0aJlJIOB

0% - 54% 0+10 «Heynosi.» PesynbraTsl 00y4eHuUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTAaTOYHBIM TPEOOBAHUSIM

4. TlepeyeHb TUNOBBIX 3aaHUI

OueHoYHbIe MeponpusTus le/lMepr THIIOBBIX KOHTPOJBbHBIX 3agaHui

1. | KonrposbHas pabora
KoHTponbHas pabora 1

1. U3 50 xonmeHcaropoB 3a BpeMs T M3 CTPOS BBIXOIAT 5 KOHAEHCATOPOB. [T KOHTPOJISI BEIOMPAOT 8 KOHICHCATOPOB.
Haiitu BeposATHOCTH TOTO, YTO cpeau HUX 3a BpeMs I U3 CTPOA BEHIMIET POBHO 1 KOHAEHCATOp, UCHONB3YS HopMyITy
Ilyaccona u nokanbHyo Teopemy Jlamaca.

2. TlpubGop cocTouT M3 JABYX Y370B @ M D, coeMHEHHBIX MOCIENOBATENPHO B CMBICIC HAACKHOCTH, M CTAOMIH3aTOpa
HanpspKeHus: S, paboTaroliero B IByX pexxumax. I[lpu pabote crabuimszaTropa B HEPBOM pexume ¢ BeposiTHOCThIo 0.7
HaJIexKHOCTh y3110B P(a) = 0.9, P(b) = 0.95. Ilpu paboTe cTabunusatopa BO BTOPOM PEKHUME HAICKHOCTH y370B P(a) =
0.8, P(b) = 0.9. HaiiTi Hafe:>XHOCTD PUOOPA, ECIH Y371bI HE3aBHCHMBI.

Axsinx, xe(0,7)
0, x ¢ (0,7)

Tpebyercst Haiitu A, moctpoutsh rpaduk f(x), Haittn dymkimio pacnpenenenus F(x) u moctpouts ee rpaduk, HAWTH

3. 3amana miotTHOCTH pacnpeznencuus f(x) cayqaiinoit Bemmuunst X: f(x) =

BEPOSITHOCTD Nonaaanus Beanunbbl X Ha yuactok ot 0 o 7 . Beruuciauts M[X].
2
Jlokazate hopmyny Ilyaccona.
ITnoTHOCTH pacnpeneneHrs HeMPephIBHON CiTydaifHO! BennmduHbl. CBOHCTBA (C TOK-BOM).

o s




OneHoYHbIE MEPONIPHSITUS
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|) Jan psin pacnpenencHus.

3.
4.

KoHTponbHana pabora 2

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

[HocTpouTts rUCTOrpaMmy, MOJMUIOH;

HaiiTu TOYeuHbIe OLIEHKM MaTEMaTHYECKOTO OXKUAAHUSA, JUCIIEPCUH, CPEAHEKBAAPATUIHOTO OTKIIOHEHHSI, ACUMMETPUU U
JKCIIEeCCa;

Ipu ypoue 3Haunmoctu & = 0.05 mpoBepuTh rUmoTe3y 0 pacnpeae/ieHny JaHHON BEIOOPKH 110 HOPMAILHOMY 3aKOHY;
Haiiti nHTEpBaIbHBIC OLIEHKA MaTEMAaTHYECKOTO OXKUIAHUS, AUCTIEPCHE ¢ HaaexHocThio B = 0.9.

I1) [To 1ByM He3aBUCHMBIM BBIGOpKaM 06beMOB Ny = 11 1 Ny = 10 HOpManbHBIX pachpenenennuii Haiinens: X = 30. u V =

2
28.u S, =08 u S)Z, = 0.6 . Ilpu ypoBre 3Haunmocty a = 0.05 nposeputs HyneByto runoresy Ho: My = My mpu

KOHKypupymomeid Hy: my # my.

W13,

I[IpnMep BapraHTa MHINBUIYAILHBIX 3aaHuii 1.

1. 13 100 n3penuii, cpean KOTOPBIX UMeeTcst 4 HeCTaHIaPTHHIX, BEIOPaHBI CIIydaliHBIM 00pa3oM 6 u3nenuii A1 IPOBEpKU MX

kayectBa. ONpeneNuTh BEPOSITHOCTh TOTO, YTO CPEAM BEIOPAHHBIX 6 M3/IeHid OKaXKyTCsl pOBHO 1 HecTaHAapTHOE U3JIEIHE,
UCTONB3Ys KJIACCHYECKOe OMpeeliCHHE BEpOsATHOCTH, Gopmyiny bepuymu, ¢popmyny IlyaccoHa u JOKanbHYIO TeopeMy
Jlammaca

2. Cucrema S COCTOMT M3 TPEX HE3aBUCHMBIX MOACUCTEM S, , Spu S.. HercnpaBHOCTH XOTs Obl OJJHOM MOACHUCTEMBI BEJET K

HEUCNPABHOCTH BCEW CUCTEMBI (TIOACHCTEMBI COEMHEHBI NOCen0BaTebHO). [ToacucreMa Sy COCTOAT U3 ABYX
HE3aBUCHUMBIX Ayonupyromux 6mokos by (k = 1,2) (cxema mapasienbHOTO MOACOCTHHCHHUS GJIOKOB B MOACHCTEMAX).

b

b,
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IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 33JaHU

HaiiT HaIe)KHOCTh CHCTEMBI — BEPOSTHOCTD TOTO, YTO CHCTEMa Oy/IeT HCTIPaBHA B TCYCHHH HEKOTOPOTO BPEMEHH, €CITH
M3BECTHBI HaaexHOCTH OnokoB P(a) = 0.95, P(by) = 0.9, P(¢) = 0.99.

3. Mana cuctema u3 IByX OJIOKOB @ ¥ D, COCIMHEHHBIX MapajuIeIbHO B CMBICIEC HaASKHOCTH. Kakaplii 3 ABYX OJOKOB
MOXET padoTaTh HE3aBHCHMO OT APYroro B TPeX Pa3HBIX pexumax. BepostHocTs HacTyruieHus nepsoro peskuma 0.1,
Broporo 0.3 . HagexHocTs paboTs! mepBoro 610ka B 1 — M, 2 — M, 3 — M pexumax paBHa cootBerctBerHo 0.9; 0.8; 085.
HanexxaocTh paboThl Broporo 6iioka B 1 — M, 2 — M, 3 — M pexknmax paBHa cootBeTcTBerHo 0.9; 0.95; 0.8 . Haiitu
HaJIe)KHOCTh CHCTEMBI, €CJIM OJIOKH HE3aBHCUMBI.

4. Ilepenaercst 5 cooOwienuii mo kaHaimy cBsa3u. Kaxmoe coobuienne ¢ BepositTHOCcThIO P = 0.3 HE3aBUCHMO OT APYTHX
nckaxaercst. CiyyaiiHasi BennunHa X — 4HCIIO HE UCKa)KEHHBIX co00IeHni. [IocTponTh ee 3aKOHBI pacmpeeNeHns, ux
rpaduKy, HATH ee YUCIIOBbIE XapaKTepUCTHKU. HaliTn BeposiTHOCTB TOTO, YTO OYAET HCKaXKEHO HE MEHEe JIBYX
COOOIIEHHH.

5. 3agana wIoTHOCTD pactpenenchus f(x) cnyuaiinoii Bennanaer X:

Asin’x, xe(0,7)
0, xe(0,7)

TpeOyercs HaTH KOAPPUIMEHT 4, TOCTPOUTD IpaduK IIOTHOCTH pactpeneneaus f(x), Haiitn GyHKIMIO pacpeaeneHus

f(x) =

F(x) u nocrpouts ee rpaduk, HAWTH BEPOSITHOCTh NONaganus BeixndnHbl X Ha y4dactok ot 0 1o 7 . HaiiTi unclIOBbIE
4

XapaKTEepUCTUKH CIIy4altHON BeNUYUHBI X.

I[IpuMep BapuaHTa MHIUBUIYAIbHBIX 3aJaHUN 2.

1. Tlo Beibopke o6bema N = 100 mocTpoeH psia pacipeacIiCHus

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

Hocmpoums  cucmoepammy, HOAUSOH U IMAUPUHECKYIO @DYHKYUio pacnpedenenus. Havimu moueunvlie oyenxu
MAMEMAMUYECKO20 0HCUOAHUSL, OUCHEPCUU, CPEOHEKEAOPAMULHO20 OMKILOHEHUS, ACUMMEMPUL U IKCYeccd.

2. Hailmu 0osepumenvHulli UHMEPEAL HEUIBECTNHO20 MAMEMAMUUECKO20 ONCUOAHUSL HOPMATLHOU CAYYAHOU genuyunbl X,
sHas dosepumenvuyio seposmuocms P =0.99 , obwven eoibopru N = 20, evibopounyio cpeonioro X =200, ecau 1) o = 10,
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2)s=10..

3. Ilo pe3ynpraTam dKCIEPUMEHTA MOJIyYeHa TabNuIa HAOMIOACHHI CUCTEMBI CiTydaiHbIX BenuuuH (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

Oyerump dannyro mampuyy pacnpedenenus (X, Y) na pezpeccuio udos f(X) = B+ Box u f(X) = B + fox + BoX°.

4. Tlo nByM OOJIBIINM HE3aBUCHMBIM BBIOOpKaM 00beMOB Ny =42 u Ny = 58 HOpMalbHBIX pacHpeneseHUi HaieHbI
BBIOOPOYHBIE 3HAYEHUAMH MaTeMaTnieckux oxuanmii X = 120 u y = 130. lucnepcnn usectnel D, = 24 u Dy = 20 .

Ipu yposue 3Haunmoctrt o0 = 0.05 mpoBeputs HyseByto runore3sy Ho: My = My npu koHKypupyromei 1) Hi: my #
My, 2) Hi: my <my.

5. o kputeputo [Tupcona npu yposue 3HauumocTr 0. = 0.01 mpoBepuUTh rUIOTE3y O PACIPEACICHUN CITyYaiHON BEITMYHHEI
X 1o HOPMAaNbHOMY 3aKOHY, €CIH 3aJaHO Ny TOMAZaHWi  BBIOOPOYHBIX 3HAYCHUH CIlydailHON BenmmduHBI X B
noguHTepBan £ = (ax, by ):

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

ﬂI/I(l) 3a4€T IlepedyeHbp BOIPOCOB, OTBETHI HA KOTOPKIE JAIOT BO3MOXKHOCTE CTYASHTY IIPOJEMOHCTPHPOBATh, a
openoaaBaTC/il0 ONCHUTH CTCIICHL YCBOCHUSA TCOPCTHUYCCKHUX U d)aKTquCKHX 3HAHMWI Ha YPOBHE

3HAaKOMCTBa

1. UYro B Teopu: BEepOSATHOCTEH MOHMMAIOT NOA coObiTuem? Kakoe coObITHE HA3BIBAIOT JOCTOBepHBIM? Kakoe —
HEBO3MOYKHBIM?
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w

RBOoO~NO A

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

23.
24.

25.

26.

217.

28.

0.
1.
12.

Kakue onepanuu onpeneneHs! Haa coobiTusiMu? KakoBbl cBoiicTBa 3THX oneparyii?

CchopmynupyiiTe CTaTHCTHYECKOE, KIACCHYECKOE, IEOMETPUIECKOE OINPEEICHHUs] BEPOSTHOCTH. B Kakux cirydasx
UCTIONIB3YIOTCSI 3TH ONPE/ICIICHHS?

CchopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPHH BEPOSITHOCTEH.

Yka)XuTe OCHOBHBIE CBOMCTBA BEPOATHOCTH.

Yro Takoe ycioBHas BeposTHOCTH? Kak onpeznensercs 3aBUCHMOCTD U HE3aBUCUMOCTH COOBITHIT?

UYemy paBHBI BEPOSITHOCTH CYMMBI M TIPOU3BEICHNS COOBITHI?

B kakux ciuydasx Ui pacdeTa BepOsSTHOCTEH MpUMeHseTcs (popMyITsl TOTHOM BeposTHOCTH 1 batieca?

UYro Takoe cxeMa ucrsITaHuit bepHymmm?

B kakux ciuydasix s pacdeTa BeposATHOCTEH mpuMeHsroTes hopmyisl bepraymm. Myaspa-Jlamaca, [Tyaccona?
Uro Takoe cirydaiiHas BenuuuHa? YTO HA3BIBAIOT 3aKOHOM pacIIpe/IeIeHUs CITyJaifHOW BETHIIHEI?

Kakas ciyuaiiHas BenWdMHA Ha3BIBACTCS IUCKPETHOH CIydailHOW BenwdwHOW? UTO Takoe ps pacrpeleieHus
JIUCKPETHOM CITy4aiHO# BeTHMYUHBI?

Jaiire ompenenenue (GYHKIUH pacmpeeiicHHs CIydaiHOW BenuurHBl. KakoBBI OCHOBHBIC CBOWCTBA ()YHKIIMH
pacrpeneeHus CIyYaiiHOW BETMIHHbI?

Kakas ciyvaiiHass BeJMYMHA HA3bIBACTCs HENPEPBHIBHOM CilydallHOH BennunmHOH? UYUTO Takoe IIOTHOCTH
pacrpeeieHus] HeIPEePBIBHOM CITyYaiHON BETUUNHBI?

KakoBbI OCHOBHBIE CBOMCTBA IUIOTHOCTH M (DYHKLUH PacIpeielieHNs] HEPEPbIBHOW CIy4aifHO# BEINYHHBI.

Kakue 4nciioBble XapakTepUCTUKH CiIydaiiHOW BennunHbl Bl 3HaeTe? UTo XapaKTepHu3yIOT 3TH XapaKTEPUCTHKN?
Kak ompenensercss MaTeMaTH4ecKOe€ OKUAAHUE CIIy4allHOM BEIUYMHBI, KAKOBBI CBOMCTBA MaTeMaTH4EeCKOTO
OXKUIAHUA?

Kak ompenensiercst nucnepcust cay4aifHOW BeTMInHbBI? KaKoBBI CBOWCTBA TUCTIEPCHH?

Kaxk onpenenstoTcs 1 4To XapakTepu3yroT KO3(GGHUINEHT aCUMMETPHH 1 SKCIIECC PACIpeieIeHHs?

Kaxk onpenensitoTcst KBaHTWIM U KPUTHYECKHE TOYKHU pacipeaeieHus ?

Kakoe pacmpenenenne Ha3blBaeTCs OWHOMHAIbHBIM?  YKa)XUT€ OCHOBHBIE YHCJIOBBIE XapaKTEPUCTHKU
OMHOMHAIHHOTO paCIpeIeICHNUS.

Kakoe pacnpenenenue HasbiBaercsi pacnpeznesienueM Ilyaccona? KakoBbl OCHOBHBIE HYHCIIOBBIE XapaKTEPUCTHUKU
pacupenenenus [lyaccona?

Yto Takoe MPOCTEUIIHIA OTOK coObITHI? KakoMy pacrpeae/ieHHIO MO J4MHSICTCS MPOCTEHIIHIA TOTOK COOBITHIA?
Kakoe pacnpeneneHue Ha3bIBAalOT paBHOMEPHBIM pacmpeneiieHneM? UYeMy paHbl IUIOTHOCTh M (QyHKUIUS
pacripeeneHys, OCHOBHbIE YHCIIOBBIE XapaKTEPHCTHKH PABHOMEPHOT'O pacipeaeneHus?

Kakoe pacmpeneneHue Ha3bIBalOT HOPMAalbHBIM paclpenenceHueM. KakoBa MIOTHOCTP M OCHOBHBIE YHCIIOBBHIE
XapaKTEepUCTUKN HOPMAJIBHOT'O 3aKOHa?

UYro Takoe craHIapTHas HOpMajibHas BeqnunHa? KakoBa cBsI3b MeXay QYHKIHUSIMHU pacHpeiesCHHs IPOU3BOILHON
HOpPMaJBHOM BEeNMYMHBI W CTaHAAPTHOW HOpMajbHOW BenwuuHbl? Kak cBs3aHa (yHKIUS pacrpeeneHus
CTaHJAPTHON BeMWYMHBI ¢ QyHKIHeH Jlamraca?

Kak onpenensiercss BEpOSTHOCTh OTKIIOHEHUS] HOPMaJbHOM CIy4aliiHOW BEIMYMHBI OT MATEMAaTHYECKOTO OXKHMIAHHS
Ha 33J]aHHYIO0 BEIMYHHY? B 4eM COCTOUT MPaBHUIIO «TPEX CUTM»?

Yro Ha3bIBAIOT CHCTEMOI cnydaiiHpix BenmuuH (ciny4yaidHbiM  BektopoM)? Kak onpenensercs (yHKImsS
pacIpeienieHus CUCTEMBI CITyJaiHbIX BEJIMUMH, KAKOBBI €€ CBOMCTBA (JJIs1 IBYXMEPHOT'0 CIIy4aiiHOTO BEKTOpa)?
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Kakue ciydaiiHble BEKTOpbI OTHOCAT K BEKTOpaM [UCKpeTHOro tuma? Yrto Takoe Tabnuia COBMECTHOIO
pacripeaeneHus CUCTEMBbI, UIMEIOIIEH AUCKPETHOE pacipeiesieHue?

Kakune cmydaliHple BEKTOPBI OTHOCSAT K BEKTOpaM HeNpepbIBHOrO Tumna? YTo Takoe IUIOTHOCTH COBMECTHOTO
pacripeseneHs CHCTEMBbI, MMeIollell HemnpepbiBHOE pacnpenenieHne? KakoBbl OCHOBHBIE CBOMCTBA IUIOTHOCTH
COBMECTHOT'O pacIipeaesIeHus ?

Kaxk onpenenseTcs He3aBUCUMOCTD CITy4aiHBIX BeM4UH? UTO Takoe yCIOBHBIN 3aKOH pacIipeieIeHus ?

UeMy paBHBI MaTEMaTHIECKOE OXKHUIAHNUE M JUCTIEPCHS CYMMBI U IIPOU3BECHUS CITyYaifHBIX BEITHIIH?

Uro xapakTepu3yIOT KOBapHalusl U KO3PPHUINEHT KOPPEIHINH CIyIalHBIX BETNUNH? YKa)XHTE OCHOBHEIC CBOMCTBA
KO3 QHUIHEHTa KOPPEILAIHH.

Kak oueHuTh BEPOSATHOCTh OTKIOHEHMS CIy4allHOW BEJIMYMHBI OT MAaTE€MaTHYECKOIO OXXHUIAHHUS C MOMOUIbIO
HepaBeHCTBa YeObImeBa?

Copmynupyiite 3akoH OonpInux yncen YeoOrimesa, Teopemy bepHymmn.

Chopmynupyiite HeHTpalIbHYIO TpenebHyio Teopemy (IIIT).

Uro B MaTeMaTH4eCKOH CTAaTHCTUKE MOHUMAOT IMOJ[ TEHEPAIbHOW COBOKYMHOCTHIO? BBIOOpKOIT M3 reHepaibHON
COBOKYITHOCTH?

Kaxk cTpouTtcs craructuueckuii psin? B kakux ciyyasx NpUMEHSIETCsl CTPYIITUPOBaHHbINH cTaTucTuaeckuii psan? Kak
orpeessieTcst JJIMHA MHTepBalia IPYIIHPOBAHNUS ?

UYro oLleHMBAET CTATHCTHYECKUH PsIll OTHOCUTENBHBIX YacToT? [InoTHOCTEH YyacToT?

Uro HCHONB3YIOT B KadecTBe TpapuuecKON MIUTFOCTPANN CTAaTHCTHUECKUX pAnoB? OIEHKOH KaKMX KpPUBBIX
SIBIISTEOTCS ITOJIUTOH YacTOT U TUCTOTpamMma’?

Kakne BenmMYMHBI HCIIONB3YIOT B KAYECTBE YHCIOBBIX XapaKTEPUCTUK BHIOOPKH? KakoBBI OCHOBHBIC CBOHCTBA 3THX
XapaKTEPUCTHK?

Kak ompenensiercst sMmmuprdeckas GyHKIHS pacipeesicHus? YKaKUTe OCHOBHBIC CBOHCTBA ATOH (PYHKITUH.

Yro Takoe oleHKa mapamerpa? Kakas ormenka Ha3biBacTcs HecMmenieHHOW? Kakas — cocrosrensHoit? Kakas
3¢ GeKTUBHO#?

Yro Takoe JOBEPUTENBHBIN HHTEPBAJI U BEPOSTHOCTH? KakoBbI OCHOBHBIE MPUHIMITEI TTocTpoeHus JI1?

Kak crtpoutrcss poBepuTenbHbI HWHTEpBaJ] JUIsI MaTEMaTUYECKOrO0 OXUJAHUS HOPMaJbHON TIeHepalbHOMN
COBOKYITHOCTH ITPU U3BECTHOM U HEU3BECTHOM () ?

Kak cTpouTcst 10BepUTENBHBIN HHTEPBaA 1JI JUCIEPCUN HOPMAJIBHOM T'€HEPaIbHOM COBOKYITHOCTH IIPU U3BECTHOM
Y Heu3BeCcTHOM A ?

YTo TaKOE CTATHCTHYCCKAS TUIIOTE3a M CTATUCTHYCCKUIA KPUTECPHIA?

Kakne ommOKu Ha3pIBAIOT OMIMOKAaMH IIEPBOTO W BTOPOTO pojia IPH MPUMEHEHNH CTaTUCTHYECKHX KpurepreB? Kak
OTIPENIEIAETCS] MOIIHOCTE M COCTOSITETEHOCTD KPUTEPHS?

o 2
Onumure KPpUTCPUU CcorJiacus Z HI/IpCOHa JJIL TPOBEPKU I'MIIOTE3bI O 3aKOHC paclpeACICHU.

OnumuTe KPUTEPHH ISl IPOBEPKU TUIIOTE3 O 3HAYEHUN MAaTEMAaTHIECKOTO OXKUIAAHNS HOPMAJIbHOH COBOKYITHOCTH.
OnumuTe KPUTEPHH IS MPOBEPKU TUIIOTE3 O 3HAYEHUH JUCTIEPCUH HOPMAaJIbHOW COBOKYITHOCTH.

Kakwne ucrions3yioT KpuTepun I IPOBEPKH THITOTE3bI O PAaBEHCTBE AUCIIEPCHI IBYX HOPMAIBGHBIX BEJTMUNH?
Kakwe ucrosb3yroT KpUTepuH I MPOBEPKU THIIOTE3bI O PABCHCTBE JIBYX CPEIHUX HOPMAIbHBIX BEITHYUH?
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5. Meroanyeckue yKa3aHus o npoueaype oneHuBaHusi

O1ueHoYHbIe MeponpusTusL

l'[poue;[ypa NMPOBEACHHUS OLICHOYHOI'0O MEPONIPUATHSA W He00X0AMMbIe METOIMYECKHE YKasaHust

1. KontponbHas padota B cemectpe CTYACHTHI BBHIMONHSIOT 2 KOHTPOJBHBIX PaOOThI, COIEPKAHUE KOTOPBIX OXBATHIBACT BCE Pa3Jeiibl
TUuCIUIUINHBL.  KakmoMy CTymeHTy BbIgaeTcsl CcBOM BapuaHT. KOHTposbHBIE pabOTBI TPOBOASTCS B Yachl
MPAKTHYECKUX 3aHATHN. 3a KXy KOHTPOJBHYIO pab0Ty MaKCHMAaJbHBIM Oal ompenenseTcs B COOTBETCTBHE C
PEUTHHT-IJIAHOM TUCUUILIUHBL.
Kputepun oneHKH 3a1aHusl:

e baiel 3a KOHTPOJIBHYIO pa0OTy MOYYAIOTCS YMHOXKEHHEM MaKCUMAIILHOTO 0Oallia, MpeyCMOTPEHHOIO 3a
HEe B COOTBETCTBHUE C PEUTHHT- TJIAHOM, Ha JI0JII0 BEPHO BHIOJHEHHBIX 33/IaHUM.

2. N3 B cemectpe cTyaents! BeimonHsoT 2 /13 mo Bcem pa3zienamM nporpaMMbl TUCIUILTAHBL Y KaXI0TO CTY/ICHTa B
rpyme cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET IOPSIKOBOMY HOMEPY CTYICHTA B CIIUCOYHOM COCTaBE
TPYIIIIEL.
N/13 BeIIAIOTCSA KaXKIOMY CTYACHTY HEPCOHATBHO.
Pemmenne xaxmoro 3agaHus TOJDKHO OBITH TOIPOOHBIM, ¢ BKITFOUCHHEM IPOMEKYTOUHBIX PACIETOB, PACCYKIACHHM,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BAHHBIX METOOB U (hopMyil. 3aJaHNe BHICBUIACTCS OTACIBHBIM (aiiiom,
ykazbiBaetcss @O, rpynma.
Kputepun oneHuBaHusi
Odopmnenue 3ananus 25% Oamion
Conepxanue 75% OamnoB
W13 cunraeTcs 3a4TeHHBIM, eclTi HaOpaHo OoJiee 55% OT MaKCHMaIbHOTO 0aJuIa 3a 3aJjaHue

3. DK3aMeH. DKk3aMeH OCYIIECTBIISETCS B COOTBETCTBUU ¢ [1010°KE€HMEM O TPOBEICHUH TEKYILETO KOHTPOJIS U

npoMexxyTouHou arrectauuu TIIY Ha sk3ameHe CTyJeHTY BBIIAIOTCS OUIICTHI, BKIIIOYAIOIINE TCOPETUICCKHE
BOIIPOCHI U MpaKkTH4eckue 3aaanus. [Ipenogasareins, mpoBepuB paboTy, B X01€ YCTHOH Oecelbl CO CTyJCHTOM MOXKET
3aJaBaTh BOIIPOCHI 110 CAMOMY OMJIETY, a TAKXKe JJONOJHUTENIbHBIE BOIIPOCHI 110 TEOPUU U IIpaKkTuKe. B ntore cryneHT
HabupaeT UTOrOBBIHM 0aJlI 32 9K3aMeH, MakcuMaibHO 20 6aoB. OueHka 3a TUCHUIUIMHY GOPMUPYETCS KaK UTOTOBasI
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3a pa60Ty B CCMECTPC U 5K3aMCH B COOTBCTCTBHUC C HpHHSITOﬁ IIKAaJ0H OICHUBAHUS.

CTyneHThI, He CIaBIIHe 3K3aMEH B CECCHOHHBII MEPUO/], MOTYT Iepecarh ero B IEPHO bl THKBUIAIIH
3a/I0JDKEHHOCTEH B COOTBETCTBUE C ACUCTBYIOIIEH MTpOoLIETypOi.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/o1 OO0 yTBep:kIeHUH U BBEACHUU B JICHCTBHE
«CucreMbl OLICHUBAHUS PE3YNIHTATOB 00yueHUsI B TOMCKOM MOJUTEXHUYECKOM YHUBepcuTeTe» U Ne59/ox
OO yTBep>KJIeHUU U BBEICHUH B JieiicTBUE HOBOW penakiuu «IlonoxeHus: o mpoBeIeHNH TEKYIETO
KOHTPOJISI ¥ IPOMEXKYTOUHOM artectaniuu B TITY» sk3ameH 1o ¢pu3nke mpoBOIUTCS B YCTHOM (opme.
CryneHTy BbIAAeTCS SK3aMEHAIIMOHHBIN OWIIET, COAepKAIIUNA TEOPETUIECKIE BOMTPOCH, KAYECTBEHHBIC U
KOJIMYECTBEHHBIE 3aaun. Kaxprit Bompoc Omiera oreHuBaThes 6amnom (Bcero mo ouiety 20 6amioB).
DK3aMeH MPOXOANT B YCTHOU dopMe.

CornacHo mIKanbl OLIEHUBAHUS PE3YJIBTATOB

18'20 Ga.HHOB (OTHI/ILIHO) = BCECTOPOHHUE 3HAHUSA, OTIIMYHBIC YMCHUA U BJIaICHUC ONBITOM HpaKTI/I‘{eCKOﬁ JACATCIBbHOCTH,
HEOOXOANMBIE PE3YNIbTaThl 00y4YeHHs CPOPMUPOBAHBDI;

14-17 6annoB (XOpOILIO) - TOCTATOYHO MOJTHOE MOHUMaHHE IPeIMeTa, XOPOILIHe 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKON
NESITETFHOCTH, HEOOXOUMEBIE Pe3yIbTaThl 00ydeHHs c(hOPMUPOBAHEI,

11-13 GamoB (yAOBIETBOPUTENIBHO) - TipueMsIeMOe IOHUMAHHE TIPEIMETA, YIOBIETBOPUTENLHbIE 3HAHMS, YMEHHUS 1
OIIBIT HpaKTI/I‘{eCKOﬁ JACATCIBbHOCTH, H€O6XOHI/IMLI€ PE3yIabTaThL 06yquI/IH C(i)OpMI/IpOBaHbI;

0-10 6amnoB (HEYAOBIETBOPUTEIBHO) - pe3y/bTaThl 00yUeH s He COOTBETCTBYIOT MUHMMAJILHO J1OCTATOUHBIM
TpeOOBaHUSM.

Pe3ynbTarhl mpoMeKyTOYHOM aTTecTauu OPOPMITSIFOTCS BEIOMOCTBIO i BHOCSTCSI B 3a4ETHYIO KHIDKKY

00y4Jaromerocs.
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