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1. Poasb gucuumiaunsl «Matemaruka 4.1» B popMUpOBaHUM KOMIIeTe HIIUI BbIITYCKHUKA:

aeMeHT o COCTaBJ’lﬂ]O].[lHe pe3yJibTaTOB 0CBOC HUSA (uecxpum‘opl,l K()Ml'[eTeHl.lMl/[)
o I/IHI[I/IKKTOPLI JAO0CTHKE HUA KOMIIE T € HIIMH
00 pa3oBaTeJILHOI Kox
NMpOrpamMmbl HauMeHOBaHMe
CemecTp | KOMNeTeHIWH HaumenoBanue
([mcummnﬂa, KOMIIE€ T € HIUH KOH HHIHKATO MHIHKATOPA 10CT o KOZI Haume HoBaHue
npakTuka, THA) pa p
Cnocoben Brnazeer ombITOM HPUMEHEHHS 3aKOHOB €CTECTBEHHBIX
OCYILECTBIATH VK(V)-1.1BI HayK ¥ MaTeMaTHYEeCKMX METOJOB M Mojened it
TIOUCK, KPUTHUECKUI peumeHus 3aJad  TEOPETHUYECKOIO0 U INPUKIATHOTO
Anami3upyer
aHalM3 U CUHTE3 sama . ce xapakTepa
Jlaqy, BbIICISSA
YVK(VY)-1 uHpopmManun NYKY)-1.1 Ymeer elaTh 337291 TEOPETUYECKOTO 31
™) bopmarm, ™) 6a30BbIe VK(Y)-1.1Y1 p a p
TIPUMEHSATh TIPUKJIATHOTO Xapakrepa
o COCTaBIISIOIIINE
CHCTEMHBIN TOJX0T
3HaeT 3aKOHBl €CTECTBEHHBIX HAYK M MaTeMaTHUECKHE
JUIL pELICHUS VYK(V)-1.131
METOJBI TEOPETUYECKOTO XapaKrepa
TIOCTABICHHBIX 3aJ]a4
CriocobeH mp UMEHSITh
€CTECTBEHHOHAY YHbIC U Bnageer ammapatoM MaTeMaTHYEeCKOH CTATUCTHKU IS
OOIIECUHKEHED HbIC OTIK(Y)-1.2B1 TP OBEICHUS TEOpP ETUYECKOTO HCCIIEIOBAHUS u
Martematuka 3HAHWS, METOIBI ' MOJICJIMP OBaHUsl (DPU3UUECKUX M XUMHYECKHX TIPOLECCOB M
4.1 MAaTeMaTUIeCKOro SIBJICHHH, a TAKIXKe, JUTS PelIeHus p 0peCCHOHABHBIX 3a/1a4d
aHaIn3a U IIpumensier
MOJICITUP OBaHUS B MaTeMaTHYeCKHit
HEDKEHED HOU anmapar Teop HH
e TEeJIbHOCTH BEP OSITHOCTEN U YMeer uCIonb30BaTh BEPOATHOCTHBIE MW CTATUCTUYECKUE
OMK(Y)-1 | ™ OCTH, N.OMK(Y)-12 | P ! OIIK(Y)-1.2V1 6026
CBSI3aHHOM ¢ MaTeMaTU4ecKon MCTOBI NIl OOP A0OTKH AaHHBIX
pa3paboTKoii, CTaTHCTHKHU B
TP OCKTUP OBAHUEM, UHKEHEP HOM
KOHCTp Y Up OBaHHEM, JIeSI TN HOCTH
TEXHOJIOTHSI MU
P OM3BOJICTBA H OTIK(Y)-1.231 3HaeT OCHOBHBIC OIIP CNIENICHHS, TIOHSITHS ¥ METOJbl TEOP UU
3KCIUTy aTaLin ) BEPOSTHOCTH ¥ MATEMATHYECKOW CTATUCTUKH
OMOTEXHUYECKUX
CcHCTEM

2. Iloka3ateiu n METO/JAbI OLICHUBAHUSA

IlnanupyeMble pe3yJbTaThl 00yye HUS MO TUCHUILIHHE

Ko unauxatopa

HanmeHoBaHHMe pa3gesia AHCIHUILTHHBI

MeToabl o1e HHUBAHHUS

Kon Haume HOBaHHe A0CTHAKE HUS (oL HOYHbIE MePONPHSTHSI)
KOHTPOJIHMpYyeMoii
KOMIIe TeHIUH (WIH ee
YacTH)
PI1 Brageet NYK(V)-1.1 1.Ciyuaiinble coObITHS KonrponbHast pabota
2.Cnyyaiinple BeIMYUHBI U UX WA3.

OCHOBHBIMU NOHATHAMU U METOJAMU TECOPUHN BepOﬂTHOCTeﬁ )41




MaTeMaTUYeCKOM CTaTUCTUKU N.OIIK(Y)-1.2. CHCTEMbI
3.3aK0H OOJBIINX YHCEIL,
IpeeabHbIe TEOPEMEL.
4.Bb100OpOYHBIH METOA U
OIICHUBAHHC MApaMETPOB
5.05eMeHTBl KOPPEISIIUOHHO -
perpecCHOHHOTO aHalM3a
6.IIpoBepka CTATHCTUYECKUX
THIOTE3
P2 Vmeer 1.Ciyuaiinble coObITHS KonrponbHast pabora
UCTIONB30BATh BEPOSITHOCTHBIC U CTATUCTHYECKHE METOIBI UL 2.CnyyaiiHple BETMYUHBI U UX nas.
00paboTKH IAHHBIX, a UMEHHO: anreOpy BepOATHOCTEH CHCTEMbI
CITy4alfHBIX COOBITHI, 3aKOHBI pacHpeelIeHNs CIyYaiHON 3.3akoH OOJBIINX YHUCEI,
BEJIMYMHBI U UX CUCTEM, 3aKOHBI OOJIBIIUX YHCEIN U MPEIeIbHbIC NYK(Y)-1.1 npeneabHbIe TCOPEMBI.
TeOpEMBbl, BHIOOPOUYHBIA METO] M OIICHUBAaHUE MAPaMeTpOB, VLOTK(Y)-1.2. 4.Bb100pOYHBINA METO U
perpeccHOHHbIC MOICIH, [IPABIIA MOCTPOCHHUS U MIPOBEPKU OIICHUBAHUC MAPaMETPOB
CTATUCTHYCCKUX THUIIOTE3 5.051eMeHTBI KOPPEISILIUOHHO -
PErpecCHOHHOTO aHAIM3a
6.IIpoBepka CTATUCTUUECKHX
THIIOTE3
P13 3HaeT 1.Ciyuaiinble coObITHS KonrponbHast pabota
AKCHOMATHYECKOE  OMpEJCNICHHE  BEPOSTHOCTH, OCHOBHEIC 2.Ciy4aiinble BEIHYUHBI U UX ns.
TEOpEeMBl ~ TEOpUU  BepOSATHOCTEH,  GOpPMYyJbl  MOJHOMH CHCTEMBI
BeposTHOCTH U baiieca, cxeMy mMoOcCIeIOBATCIBHBIX UCIBITAHUI 3.3ak0H OOJBIINX YHUCEI,
Bepuynm, dopmyny  bepuymum, npubmikeHHbIE (OPMYJIbI npeJiesibHbIE TEOPEMBI.
Myaspa-Jlanmaca u IlyaccoHa, ¢QyHKUUIO pacnpeaeiaeHus 4.BeiOOpOYHBIH METO U
ClydalHOW  BeJMYMHBI W €€ CBOWCTBA.  IUIOTHOCTH OIICHUBAHUE MAPaMETPOB
pacrpesieieHuss M €€ CBOKCTBA, YMCJOBBIE XapakKTePUCTHKH | ML.VK(Y)-1.1 5.95eMeHTBI KOPPEISILUOHHO -
ClydyallHBIX BEJMYMH M WX CBOMCTBA, OCHOBHBIC 3aKOHBI PErpecCHOHHOTO aHajm3a
pacmpeneneHuss ClIy4alHBIX BEIWYWH, 3aKoHbl pacrpenencHus | M.OIK(Y)-1.2. 6.IlpoBepka CTATUCTUYECKUX

ClIy4allHBIX BEKTOpOB, HepaBeHcTBa UYeObllieBa, NpelaeibHbBIE
teopembl YeOwimeBa, bepuymm, JlsnmynoBa, Myaspa-Jlannaca,
BBIOOPOYHBI METOJ, YMIHPUYECKUEC 3aKOHBI paCIpelICICHN,
SMIUPHUYECKHE MOMEHTHI, JIOBEPUTEIbHBIH HHTEpBall,
MHTCpPBAJILHBIC OIICHKH, BHIOOPOYHBIH MapHBIH KO3 (HUIUeHT
KOPpeJLILMY, IapHas perpeccus, IpoBepKa rMIoTe3 O PaBEHCTBE
JWCIIEPCUM U CPEeIHMX 3HAUYEHUH HOPMAaJIbHO PaCIHpEAesICHHbIX
COBOKYNHOCTeH, kputepuii cornacus Ilupcona.

THUIIOTE3




3. Ixkauaa oueHNBaHUA

[Topsinok opraHu3alMM OLICHUBAHUS PE3YJAbTaTOB OOy4YEHHS B YHHUBEPCHUTETE PErIaMEHTHPYETCS OTACIbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«CucremMa olleHUBaHUs pe3yJabTaToB o0ydyeHHUs] B ToMckoM mojuTexHuyeckoM yHupepcutere (CucreMa oneHuBaHus)» (B I€HCTBYIOILEH peIaKium).
Hcnonw3yercs OanibHO-PEUTHHIOBAs CHUCTEMa OLICHMBAHHS PE3yAbTaToB oOydeHus. MroroBas olieHKa (TpaJlulMOHHAs M JUTEpHAas) MO BUJAAM
yaeOHOl nestenbHOCTH (M3ydenue maucnuiuimH, YHWPC, HUPC, kypcoBoe NpOEKTHPOBAaHHE, MPAKTHKH) OMPEICIIIECTCS CyMMOW OallloB IO
pe3yabTaTaM TEKYIIETO KOHTPOJISI M MPOMEXKYTOUHON arTtecTanuu (mudpepeHInPOBaHHBIA 3a4eT) (MTOroBasl PpEMTUHTOBAs OlICHKA - Makcumym 100

0aJIoB).

Pacnipenenennie OCHOBHBIX U JIOTIOJHUTEIBHBIX OalsioB 3a OIIEHOYHBIE MEPOINPUSTUS TEKYIIEro KOHTPOJSI UM IPOMEXKYTOUHOW aTTecTaluu
YCTaHABJIMBAETCS KaJI€HJAPHBIM PEUTHHT-TIJIAHOM JUCIUTIINHBI.

PCKOMGHI[yeMaH mKajaa 1A OTACIIBbHBIX OLICHOYHBIX MCpOHpI/IﬂTI/Iﬁ BXOJHOI'O U TCKYHICTO KOHTPOJIA

% BBITOJI HE HUSI CooTBeTCTBHE
. Onpenenenne oueHKA
3a1aHUs TPaaAUMIHOHHOHM O11€ HKE
90%-+100% «OTmIHO» OmmMyHOE MOHMMAaHUE TpeMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS M BJIaJICHHE OTBITOM MPaKTUYECKOH JesATeIbHOCTH,
HEOOX0IMMBbIC Pe3yJbTaThl 00yYCHHS C(hOPMHUPOBAHBI, HX KAYECTBO OIICHEHO KOJMYECTBOM 0aJlioB, OJM3KHM K MAaKCUMAaJIbHOMY
70% - 89% «Xopo1o» JlocTatouHO MOJTHOE MOHMMAaHHE TIPEAMETA, XOPOLINE 3HAHMS, YMEHHUS U OTBIT MPAKTUYECKOHN NESITEIbHOCTH, HEOOXOMMBbIC PE3yIbTaThl
00y4YeHHUs1 CPOPMHUPOBAHBI, KAYECTBO HA OJJHOTO U3 HUX HE OIICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0asioB
55% - 69% «Y IOBILY [puemieMoe MOHNMaHUE IpeIMETa, YIOBICTBOPHUTEIbHBIE 3HAHUS, YMEHUS U OTBIT MPAKTHIECKOH ACATEIHLHOCTH, HEOOXOMMBIEC Pe3yIbTaThl
00y4YeHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAJILHBIM KOJIMYECTBOM OajlioB
0% - 54% «Heynosm» PesynbTaTel 00y4YeHUsI HE COOTBETCTBYIOT MHHHUMAIBHO JOCTATOYHBIM TPEOOBAHUSIM
[Tkama JJIA OOCHOYHBIX MCpOHpI/IHTI/Iﬁ JK3aMCHa
%o BBITIOJI HE HUSI DK3aMeH, CooTBeTCTBHE
. - Onpene.nelme OIe HKN
3aJaHUH YK3aMe Ha 0aJ1a TPaaAUIHOHHOH OIIC HKE

90%-+-100% 18 +20 «OTmMIHO» OTmMYHOE MOHMMAaHUE MpeIMeTa, BCECTOPOHHUE 3HAHUS, OTVIMYHBIE YMEHUS M BJAJICHHE OTBITOM MPAaKTHYECKOH JesATeIHbHOCTH,
HEOOXOAMMBIC pe3yNbTaThl 00ydeHUs chOPMUPOBAHBI, UX KAYECTBO OIICHEHO KOJMYCCTBOM OaJUIOB, OJIM3KHM K MaKCHMaJLHOMY

70% - 89% 14 =17 «Xopo1to» JIoCcTaToOYHO MOJHOE MOHMMAaHHUE MPEeAMETa, XOPOIIUe 3HAHUS, YMEHHS U OTBIT MPAKTHIECKOHN AeATETbHOCTH, HEOOX0MMbIe
pe3ysbTathl 00ydeHus: cHOPMUPOBAHBI, KAUSCTBO HU OJHOTO M3 HUX HE OLICHCHO MHUHUMAJBHBIM KOJIUYECTBOM OalioB

55% - 69% 11 +13 «YnoBL» [TpuemieMoe NOHUMAHKE MTPEMETA, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHUS U OIBIT IPAKTUYECKON JICATETBHOCTH, HEOOX0IMMbIe
pe3ysbTaThl 00y4eHUs cHhOPMUPOBAHBI, KAUECTBO HEKOTOPBIX M3 HUX OIICHCHO MUHUM aJIEHBIM KOJIMYECTBOM OauioB

0% - 54% 0+ 10 «Heynosmy» Pe3ybTaThl 00y4YeHUsI HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPeOOBaHUSIM




4. IlepeyeHb TMNOBBIX 3aJaHUI

O 1le HOYHBIE Me PONPHUSATHS

IIpuMe pbl THIOBBLIX KOHTPOJIb HBIX 3212 HUM

1.

KonTponwsHas pabota

oA

KoHTponbHas pabora 1

W3 50 xounencatopoB 3a BpeMs T U3 CTpOsl BBIXOIAT 5 KOHIEHCATOPOB. [ KOHTPOJI BBIOUPAIOT 8§ KOHICHCATOPOB.
Haiiti BeposATHOCTH TOTO, YTO Cpear HUX 3a BpeMs T W3 CTpOs BBIHAET pOBHO I KOHICHCATOP, HCIOJB3Ys HOpMYyITy
IlyaccoHna u nokanbHyto Teopemy Jlamnaca.

[Ipubop cocToUT U3 IBYX Y37I0B @ W b, COCOMHECHHBIX NOCJICAOBATEIFHO B CMBICIC HAJC)KHOCTH, M CTaOMIM3aTOpa
HampspkeHust S, paboTaroniero B IByX pekumax. [Ipu pabote ctabuimszatopa B HEpBOM peXHUME C BEpOsSTHOCTbIO (.7
HaJeXKHOCTh y310B P(a) = 0.9, P(b) = 0.95. Ilpu paboTe cTabuim3aTopa BO BTOPOM PEXKHUME HAACKHOCTH y3J0B P(a) =
0.8, P(b) = 0.9. Haiiti Hane:xHOCTh pHOOpPaA, €CIU y37IbI HE3aBUCHUMBI.

Axsin x, xe(0,7)
0, x & (0,7)
Tpebyercs Haiitn A, moctpouts rpadmk f(x), HallTH QyHKIMIO pacnpenereHus F(x) m moctpouts ee rpaduk, HailTH

BEPOSATHOCTH MOMAAaHus BeJmunHbl X Ha y4actok oT0 o 2 . Beruucmums M[X].
2

3ajaHa IIOTHOCTh pacmpeneneHus f(x) ciydaiinoit Bemauabl X: f(x) =

Joxa3zats hopmydy Ilyaccona.
IInoTHOCTH pacmpezeneHus HeNpepbIBHOM cilyuaiftHoW BeanyuHbl. CBOMCTBA (C JOK-BOM).

KoHTponbHasa paboTa 2

I) JaH psg pacnpenencHus .

3.
4.

x; 0. T. 2. 3.
n; 10 13 15 12

IoctpouTh rHCTOTPaMMYy, IIOJMTOH;

Haiitn ToyeuHble OLIEHKH MaTeMaTU4YECKOTO OXXHJaHUs, TMCIICPCHUH, CPECAHCKBAAPATUIHOTO OTKIIOHCHHSA, aCUMMETPUHN U
9KCIEeCca,

IIpu ypoBHe 3Haunmoct o = 0.05 npoBepuTh rHIIOTE3y O paclpeaeieH!H JaHHON BBIOOPKU 110 HOPMAJIbHOMY 3aKOHY ;
Haiiti uHTepBalbHBIC OLICHKM MAaTeMaTHYECKOTO OXKHIAHUS, IUCIIEPCHU C HanexXHOCThIO = 0.9.

II) Tlo 1ByM He3aBHCHMBIM BHIGOpPKaM 06heMOB Ny = 11 i ny = 10 HOpMaIBLHEIX pactpeeennii Haiinens: X = 30. u y =




O e HOYHbI € MeEPpPONPUATUsL

le/lMepr THINOBBIX KOHTPOJI b HBIX 3aaHuM

2 2
28.u S, =08 u S, = 0.6 . Ilpu yposue 3HaunMoctd o = 0.05 mnposeputs HyzneByro runotesy Hy: mx = my npu

KoHKypupytouiei Hy: mx # my.

VI3,

TIpnMmep BapyaHTa HHAUBUIYAJILHEIX 3a0aHnil 1.

1. U3 100 w3penuii, cpeau KOTOPBIX UMeeTcsl 4 HeCTaHAAPTHBIX, BRIOpaHbI CIy4aliHBIM 00pa3oM 6 M3ACIUd Ui IPOBEPKH UX
kayectBa. OnpenenuTs BEPOSITHOCTh TOTO, YTO CPEIY BBIOPAHHBIX 6 M3/ECNNI OKaXKyTCs poBHO I HeCTaHIApTHOE H3JETHeE,
UCHOJIb3Ysl KINACCHUECKOe OIpeesieHHe BepOoATHOCTH, dopmyiy bepuymm, ¢opmyny IlyaccoHa u JOKambHYIO TeOpeMy
Jlannaca

2. Cuctema S COCTOMT U3 TpEX HE3aBUCUMBIX MoacucteM S, , Spu S, HencnpaBHOCTb X0Ts1 OBl OHON MOJCUCTEMBI BEIET K
HEUCIPAaBHOCTU Bcel cuCTEMBI (ITOACUCTEMBI COEAMHEHbI NociienoBatesibHo). [loncucrema S, coctosr U3 nByx
HE3aBHCUMBIX Iy Oumpytomux 050koB by (k= 1,2) (cxeMa mapajuiebHOrO MOJICOCIMHEHHS OJIOKOB B IMOACHCTEMAX).

b,

b,

Haiiti Hafe)KHOCTH CUCTEMBI — BEPOSATHOCTh TOTO, YTO CHCTeMa OyJeT UCIpPaBHA B TCUYCHUH HEKOTOPOTO BPEMEHH, SCIIH
M3BECTHBI HazaexHOCTH 6j0k0B P(a) = 0.95, P(by) = 0.9, P(c) = 0.99.

3. [ana cucrema u3 AByX OJIOKOB @ M b, COCIMHEHHBIX NApaUIeNIbHO B CMbICHE HagexxHOCTH. Kaxaplii M3 aByXx OJ0KOB
MOJXET paboTaTh HE3aBUCHMO OT APYIOro B TpeX pasHbIX pekMMax. BepostHocTs HacTymieHust mepsoro pexxkuma 0.1,
BTOporo 0.3 . HanexHocts paboTsl mepBoro 6ioka B I — M, 2 — M, 3 — M pekuMax paBHa cootBeTcTBeHHO 0.9; 0.8; 085 .
HanexHocts pabotsl BToporo Oioka B I — M, 2 — M, 3 — M pexuMax paBHa cooTBeTcTBeHHO 0.9; 0.95; 0.8 . Haiitn
HAJIe)KHOCTh CHUCTEMBI, €CIIH OJOKH HE3aBUCHMBI.

4. llepenaetcst 5 coobmeHmii o kanamy cBsizu. Kaxxpoe cooOuieHne ¢ BeposSsTHOCThIO p = (0.3 HE3aBUCUMO OT JAPYTUX
uckaxkaercs. CiydaifHas BemMauHa X — YHCIIO HE UCKaXEHHBIX cooOmeHui. [TocTpouTs ee 3aKoHBI pacmlpenesieHus, UxX
rpa MKy, HAlTH ee YNCIIOBbIC XapaKTepUCTHKHA. HalTi BEepOSTHOCTH TOTO, YTO OyJeT MCKaXKCHO HE MEHEE ABYX
COOOIIeHHH.

S. 3ajiaHa MWIOTHOCTb pacrpeneneHus f(x) ciydaiiHoii Benuuunsl X:

Asin?x, xe(0,7)
0, x&(0,7)

Tpebyetcs Haiiti ko3¢ QuUCHT A, MOCTPOUTh IpaduK INIOTHOCTH pacupeencHus f{(x), HaliTh QyHKIHIO pacipeneacHus

Jfx) =




O e HOYHbI € MeEPpPONPUATUsL

le/lMepr THINOBBIX KOHTPOJI b HBIX 3aaHuM

F(x) u noctpouth ee rpaduk, HAUTH BEPOATHOCTh MOMAMAHUS BeIMIUHBI X Ha ydacTok oT 0 1o 7 Haiitu umcioBbie

LN

XapaKTepUCTHKHN CIIydailHOM BenMuuHbI X.

IIpuMep BapHaHTa MHAWBUAYAILHBIX 3aJaHU 2.

1. Tlo BeiOOpke 0OBbeMa r = 100 noCTpOCH P paclpeIeICHUs

X; 2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
p | 0.06 0.11 0.19 0.22 016 | 0.12 | 0.08 | 0.06

Ilocmpoume  2ucmoepammy, NOAUSOH U IMAUPUYECKYIO @DYHKYulo pacnpedenenusa. Haimu moueunvie oyenku
MAMEMAMUYECKO20 0HCUOAHUSL, OUCNePCUU, CPEOHEeKEAOPAMUYHO20 OMKILOHEHUS, ACUMMEMPUU U IKCYeccd.

2. Hatimu 0osepumenvhblii UHMEPB8Al HEU3BECMHO20 MAMEMAMUYECKO20 OACUOAHUSL HOPMALLHOU CYYAUHOU BeAUYUHbl X,
3HasA dogepumenvHyto eeposamuocms B =0.99 , 06vem svi60pru n = 20, svib6opounyro cpeonorw x =200, ecru 1) o =10,

2)s =10..

3. Tlo pe3yspTaTaM JKCIIEPHMEHTA IOJTyYeHA TaOJIMIA HAOIFOICHUH CUCTEMBI Clly4aiHbIX BelmduH (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 oarnnyro mampuyy pacnpeoenenus (X, Y) Ha peepeccuro 6udosfix) = B+ fox u fix) = f1 + Pox +ﬂ3x2.

4. Tlo mByM OojbpIIMM HE3aBHCHUMBIM BBIOOpKaM 00BeMOB nx =42 U Ny = 58 HOpMaNbHBIX pachpeeseHuil HanlAeHBI
BBIOOPOYHbIE 3HAUCHUSAME MaTeMaTHYEeCKUX Oxuzanuid X =120 u y = 130. lucnepcun ussectasl D, = 24 u Dy= 20.

ITpu yposHe 3HaunmocTd o = 0.05 npoBeputs HyneByio runotesy Hy: mx = my npu xoukypupymomei 1) Hy: myx # my,




O e HOYHbI € MeEPpPONPUATUsL

le/lMepr THINOBBIX KOHTPOJI b HBIX 3aaHuM

2)H;: mx < my.

5. To kpureputo IMupcona mpu yposae 3HauuMocTd o = (.01 IpOBEPUTH TUIOTE3y O PaCIpeAeIeHUH CIyJaiHOH BEIMIHHEI

X 10 HOpPMaJIPHOMY 3aKOHY, €CJIM 3aJaHO My TONAaJAHUN

BBIOOPOYHBIX 3HAUYCHUH CIy4yalHOW BENMMYMHBI X B

noauHTepBan 2 = (ay, by ):

O 10 =15 15 +20 20 +25 25 +30 30 =35
ny 15 20 35 18 12

DK3aMeH

W

O 0NNk

10.
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.

HepequL 9K3aMCHAIlMOHHBIX BOITPOCOB
Yro B Teopum BepoSTHOCTEH NOHMUMarOT 1ox cobbitmeM? Kakoe coObiTHe HasbiBaroT JoctoBepHbIM? Kakoe —
HEBO3M OXKHbBIM ?
Kaxne onepaumu onpenencHsl Hag coObITUsIMU ? KakoBbI CBOWCTBA 3THX oneparuii?
Chopmymmpyiite cTaTHCTHYECKOE, KIACCHYECKOE, '€OMETPUUECKOE OMNpEeNeHHs BEPOATHOCTH. B Kakmx ciydasx
HCTOJB3YIOTCS TH ONpeeNeHus ?
Chopmymmpyiite 0CHOBHBIE aKCHOMBI TCOPHH BEPOSTHOCTEH.
VYKaXUTe OCHOBHBIC CBOHCTBA BEPOSTHOCTH.
Yto Takoe ycioBHas BeposATHOCTh? Kak ompenenseTcss 3aBUCUMOCTb M HE3aBUCUMOCTh COOBITHIA ?
Yemy paBHBI BEpOSTHOCTH CYMMEI U IPOU3BEACHHS COOBITHI ?
B kakux ciydasx 1 pacuera BEpOSTHOCTEH mpuMeHseTcs popMyJsl HOJIHOH BeposTHOCTH U baiieca ?
Uro Takoe cxema ucnblTaHui bepHyum?
B kakux ciydasx s pacueTta BEpOSTHOCTeH mpuMeHstotces Gopmybl bepuymum. Myapa-Jlamnaca, [Tyaccona?
Yro Takoe ciyyaiiHas BeauuuHa? YTo Ha3bIBalOT 3aKOHOM paclpesesieHus Cily4aiiHON BeTMYUHBI ?
Kakast ciyualinas BeqMuuMHA Ha3bIBAa€TCs AUCKPETHON cilydalHON BemmuuHOW? YUro Takoe psii pacropencsicHus
JMCKPETHOH CIy4yalHOW BEIUYUHBI 7
Jaiite ompeneneHne (GYHKIUM paclpelelieHHus CIydaiiHOW BemMYuHBbI. KakoBBI OCHOBHBIE CBOWCTBA ()yHKIHH
pacnpeneneHus ciiy4aifHOM BeIMYUHBI?
Kakas ciyualiHas BeJIMUMHA Ha3blBACTICS HENPEPBIBHON ciydaliHOM BemuuuHOM? YTo Takoe IUIOTHOCTb
pacnpeeneHns HEIPEePbIBHON CIly4aifHON BEMYMHBI ?
KakoBEI OCHOBHBIE CBOHCTBA INIOTHOCTH WM (DYHKIIHM pactpe/eicHusT HeTPEPBIBHON CIly9aifHOM BEJIMIIHEL.
Kakne gmcioBbIe XapaKTepHCTHKH CIydaiHOW BeIM4uHBI Bel 3HaeTe? UTo XapakTepu3ylOT 3TH XapaKTePUCTHKU?
Kak omnpenemsercs MareMaTHMueckoe OXHUJAHUE CIy4yallHOM BEJIMUYMHBI, KAaKOBbl CBOMICTBA MAaTeMaTUYECKOTO
OXKUJaHUA?
Kaxk ompenensercss mucnepcus ciydaiHoi BemnauHbl? KakoBEI cBOMCTBA mucmepcuu?
Kak ompenenstoTcs M 4To XapakTepu3yroT K03 GHUIUEHT acCHMMETPHH U SKCIecC paclpeeaeH s ?
Kak ompenenstorcst KBaHTIIM U KPUTHYECKHE TOUKH pacHpeaereHus ?
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21.

22.

23.
24.

25.

26.

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

39.

41.

42.
43.

Kakoe pacnpenenenue Has3piBaeTcs OHHOMHANBHBIM?  YKaKUTE OCHOBHBIE UHCJIOBBIE  XapaKTePHUCTHKU
OMHOMUAIIBHOTO paclpeieeHus..

Kakoe pacnpeneneHue HasbiBaeTca pacnpeneneHueMm IlyaccoHa? KakoBbl OCHOBHBIE YHCIOBBbIE XapaKTEPUCTUKH
pacnpeznenenus Ilyaccona?

Uro Takoe mpocTedmmii moTok coOrTHii? KakoMy pacnpeneneHuio o uuHsIeTcsl MpOCTeHIINi NOTOK cOObITUI 7
Kakoe pacmpeneneHne Ha3plBalOT pPaBHOMEPHBIM pachpeneneHueM? Yemy paHbl IUIOTHOCTE U (yHKIUS
pacnpezeneHus, OCHOBHBIE UNCIIOBbBIE XAPAKTEPUCTUKH PABHOMEPHOTO pacnpeeneHus?

Kakoe pacnpenencHue Ha3plBalOT HOPMAalbHBIM pachpesencHueM. KakoBa NIOTHOCTb M OCHOBHBIE YHCIIOBBIE
XapaKTEpPUCTUKH HOPMaJbHOTO 3aKOHa?

Yro Takoe cTaHAapTHas HOpMaibHas BedMuuHa? KakoBa cBs3b MexIy (QYHKIMAMHU paclpeseleHHs] MPOU3BOJIBHOM
HOPMAaJIbHOW BENMYMHBI M CTAaHIAPTHOM HopMainbHOW Benmumubl? Kak cBA3aHa ¢yHKOMS pacupeseieHus
CTaHIAPTHOW BeMMuuHBI ¢ (yHKIUeH Jlammaca?

Kak ompenensercss BepOsTHOCT OTKIOHEHUS HOPMAaNbHOM Cly4ailHOH BEIMYMHBI OT MAaTEMATHYECKOIO OKUAAHUSA
Ha 33JaHHYI0 BeNMYuHy? B ueM cOCTOUT MpaBHUIIO «TPEX CHIM» ?

Yro Ha3bIBalOT CHUCTEMON Cly4alHBIX BeJMYHMH (ciy4aiiHbIM BekTopoM)? Kak onpeznensercs ¢yHKus
pacmhpe/eeHusT CHCTEMBI CITyYaifHbIX BEJIMYHH, KAKOBBI €€ CBOMCTBA (W11 BYXMEPHOTO CIy4aiHOTO BeKTopa)?
Kakne ciy4aiiHple BEKTOPBI OTHOCAT K BEKTOpaM mMCKpeTtHoro Tuma? Yro Takoe TabinIa COBMECTHOTO
pacmnpeneneHus CHCTEMBI, UM EIOIIel MCKPETHOE pacIpeeeHue ?

Kakme ciydaiiHple BEKTOPHI OTHOCAT K BEKTOpaM HempepsiBHOTo Tuma? UYTo Takoe IUIOTHOCTH COBMECTHOTO
pacmpenereHuss CHCTEMBI, WMeEIoUIed HempephsiBHOE pacmpeneieHne? KakoBbEI OCHOBHBIE CBOICTBAa INIOTHOCTH
COBMECTHOTO pacIpeiesicHns ?

Kak onpenensiercss He3aBUCUMOCTb CllydaliHbIX BeauuuH? UTo Takoe yCIOBHBINM 3aKOH pacupee/eHus ?

Uemy paBHBI MaTeMaTHIECKOE OKUIAHUE U JUCIIEPCHS CyMMBI U IPOU3BEACHHS CIIyYaifHBIX BEMYNH ?

Uro xapakTepu3yroT KOBapHanusd M Ko3(QHUIHEHT KOPPEILINH CIyYaiHBIX BEJIMYHMH ? YKaXXUTe OCHOBHBIE CBOICTBA
K03 QHUITHEHTA KOPPEIHAIIHH.

Kak omeHWTs BEpOSATHOCTh OTKIOHEHHS CIyYailHOH BEJMYMHBI OT MAaTEMAaTHYCCKOTO OXHIAHHS C MOMOIIBIO
HepaBeHCTBa YeOnimena?

Chopmymmpyiite 3akoH Gospimx gucen YeOwimesa, Teopemy bepHyum.

ChopmympyiiTe HeHTpaIbHy0 npeaensHyto Teopemy (LITIT).

Uro B MaTeMaTHYECKOH CTATHCTHKE MOHMMAIOT IIOJ T'€HEPaJbHOW COBOKYNHOCThIO? BBIOOpKOI M3 reHepanmbHOH
COBOKYITHOCTH?

Kak ctpomtes cratuctiueckuil psa? B xakux ciiydasx mIpUMeHsSeTCsl CTpyNIUPOBaHHbBIN cTatucTnaeckuil pan? Kax
ompezesieTcs JIMHA WHTEpBaja TPYNITHPOBAHUSA?

Uro oLeHUBAET CTATUCTUYECKUN Pl OTHOCUTENBHBIX 4acToT? IInoTHOCTEN 4YacToT?

Uro uCHoms3ylOT B KadecTBe rpaduiecKodl WIMOCTPAlMM CTATUCTHUECKUX psaoB? OIEHKOH KaKHX KPHUBBIX
SIBISIFOTCS MOJIMTOH YacTOT U rHCTOTpamMma’?

Kakne BeNMUMHBI HCIOJB3YIOT B Ka4eCTBE YHCIOBBIX XapaKTepUCTUK BBIOOpKH? KakoBbl OCHOBHBIE CBOIICTBA ITHX
XapaKTepUCTUK?

Kaxk ompenensercs amnupudeckas GyHKIUS pacpeaeneHus? YKkaxuTe 0CHOBHBIE CBOIICTBa 3Toi (yHKIHU.

Uro Takoe oneHka mnapamertpa? Kakas oneHka HaspiBaeTcsi HecMemleHHOW? Kakas — coctositensHo#? Kakas
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s dextnBHOI?

44. Yro Takoe NOBEpUTEbHBI MHTEPBAJ U BepOsATHOCTH? KakoBbl OCHOBHBIE MPUHUHUITBI HOCTpoeHus JU?

45. Kak cTpouTCs JOBEPUTECIBHBI HMHTEpPBA]I JUIi MaTEMaTHYECKOIO OXUIAHWS HOPMAaJbHOW TeHepallbHOM
COBOKYTIHOCTH TIPU U3BECTHOM M HEU3BECTHOM O ?

46. Kak cTpouTcsi JOBEPHUTEIHHBIA UHTEPBA NI AUCTIEPCUN HOPMAJIbHOM reHepadbHONW COBOKYIHOCTH MPHU U3BECTHOM
U HEeu3BeCTHOM ( ?

47. Yro Takoe cTaTHCTHUECKas TMIIOTe3a M CTATUCTUUECKHIA KpUTepHii?

48. Kaxme ommOKy Ha3bIBAIOT OMIMOKAMU MEPBOTO M BTOPOTO poJa IpU NPUMEHEHHH CTATUCTUY eCKHUX Kputepues? Kak
oTpezesieTcss MOLUTHOCTb U COCTOATENbHOCTh KpUTepus?

. 2
49. Omummte kputepuii cornacuss ¥~ IlumpcoHa Qi MPOBEPKU THIIOTE3H! O 3aKOHE PACHIPE/ICICHHS.

50. Onummre KpUTepUH I MPOBEPKH TUIIOTE3 O 3HAUCHUH MATEMAaTHIECKOTO OKUAAHHUS HOPMAJIBHOW COBOKYITHOCTH.
51. Onummre KpUTepUH VIS MPOBEPKH TUIOTE3 O 3HAUCHUH IUCIIEPCHHU HOPMAIBHOH COBOKYITHOCTH.

52. Kakue ucnonb3yOT KpUTEPHUU IS IPOBEPKU FMIOTE3BI O PABEHCTBE AUCIIEPCHH ABYX HOPMAIbHBIX BEIMUUH ?

53. Kakne ucnonb3yOT KpUTEPHUHU IS IPOBEPKU TMIOTE3bI O PABEHCTBE ABYX CPEAHMX HOPMAJbHBIX BEJIUYMH?

S. MeTtoauyeckue yKasaHus 10 Npoueaype oueHUBAHUSA

O e HOYHBbIE Me PONPHSAT sl

IIpoueaypa npose e HUSA O1ie HOYHOTO MePONPUSITHSI M HEOOXO0IHMbI€ METO/IHYe CKHE YKA3aAHUS

1.

KontponbsHas pabora

B cemecTpe cTyAeHTHI BBINIONHSAIOT 2 KOHTPOJBHBIX PAa0OTHI, COAEP)KaHME KOTOPBIX OXBATHIBAET BCE pa3Jieiibl
nucivimebl.  Kaxnmomy CTyneHry BblgaeTcst cBod BapwaHT. KOHTpombHBIE paOOTHl MPOBOASITCA B Yachl
NPAaKTUYECKUX 3aHATHH. 3a Ka)KAYyH KOHTPOJbHYIO paboTy MaKCHMallbHbIN Oajl ompejelsieTcsl B COOTBETCTBHE C
PEUTHHT-IUTAHOM JTUCITUIUTHHEI.

KpuTepun oneHku 3a1anus:

e baibl 32 KOHTPOJILHYIO PA0OTY MOMYYAFOTCSl yMHOKEHIEM MaKCHMaJlbHOro 0aJuia, MpeIyCMOTPEHHOTO 3a
HEE€ B COOTBETCTBUE C PEUTHHT- IUIAHOM, HA JOJIF0 BEPHO BBINOJIHEHHBIX 3aJaHUM.

B cemectpe crynentsi BeimonssioT 2 /13 o BceM pazgenam nporpaMMBbl JUCIMIUTHHBL. Y Ka)KAOrO CTyIEeHTa B
rpymne cBoi BapuaHT /13, HoMep BapuaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYIEHTa B CIIMCOYHOM COCTaBe
TPYIIIBL.

N]I3 BBIgat0TCS KOXKIOMY CTYICHTY TIEPCOHAIBHO.

Penrenre kaxmoro 3a1anus JOHKHO OBITH IOAPOOHBIM, C BKITFOUEHHEM TPOM €KYyTOUHBIX PacyETOB, paCCyKACHHUH,
NOSICHEHHIL, C yKa3aHHEeM KCIIONB30BAHHBIX METOMO0B 1 (hopMyst. 3ajaHue BBICBLIAETCS OTACTBHBIM (paiisiom,
ykaszbiBaetTcsi OUO, rpynma.




O e HOYHbIE Me PONPHUAT US

Hpouenypa NnpoBe 1€ HUAA OLI€ HOYHOTO MEPONPUATHUA U He00X0AMMble MeTOaH4e CKHe YKa3aHusi

Kputepuun ouennBanust
Odopmnenre 3ananmst 25% 6amioB
Conepxanve 75% OasioB

W13 cumnraercs 3a4TEHHBIM, €CJIM HabpaHo 6oree 55% OT MakCcUMallbHOrO OaJlia 3a 3a1aH1e

DK3aMeH

DK3aMeH OCYIIECTBIISETCS. B COOTBETCTBUU € [loy10%keHnEM O TPOBEACHNH TEKYIIIETO KOHTPOJIS U
npoMexxyrouHou arrectaunu TIIY Ha skzamene cTyaeHTY BBIIAIOTCS OWIETHI, BKIFOUAOIINE TEOPETHICCKHE
BOIPOCHI U MpaKTHIecKue 3aaanus. [IpenogaBaTelis, IpoOBEepHB paboTy, B XO€ YCTHOH Oecelbl CO CTYEHTOM MOXET
3aJ1aBaTh BOMPOCHI [0 CAMOMY OWIETY, & TAK¥KE JIOTOJHUTEJIFHBIE BONPOCHI TI0 TEOPUU U MPAKTHKE. B urore crymeHt
HaOMpaeT UTOTOBBIH OaIlT 3a 9k3aMeH, MakcuMaibHo 20 6amtoB. OlieHKa 3a TUCTIMIUIMHY (OPMHUPYETCS KaK UTOroBast
3a paboTy B CEMECTpE M 3K3aMEH B COOTBETCTBHE C TIPUHATON IIIKAJION OICHUBAHUS.

CryneHTsl, He CAaBIIMe 3K3aMEH B CECCHOHHBIN MEepHo, MOT'YT MepecaaTh €ro B ePUO/Ibl JIMKBUAAIN
3aJJ0JDKEHHOCTEN B COOTBETCTBHUE C JEUCTBYIOIICH MPOLIETYPOIl.

B cootBerctBuM ¢ mpukazamu oT 25.07.2018 1. Ne58/01 OO yTBep>KACHWU U BBEJCHUH B JICHCTBUE
«CucteMsbl OllEHUBAHUSI pE3yTbTaTOB 00yueHUs B TOMCKOM MOJUTEXHUYECKOM yHUBepcutere» u NeS9/on
OO0 yTBep>KACHUHU U BBEJCHUH B IeiCTBHE HOBOM penakunu «Iloj10’keHust 0 MpOBEACHUHU TEKYILETO
KOHTPOJISL ¥ TPOMEXKYTOUHOM aTTecTariuu B TIIY» sk3aMeH 1o gusnke mpoBOAUTCS B yCTHOU (popme.
CtyneHTy BbIIaeTCs 9K3aMEHALMOHHBIN OUIIET, COAep KAl TEOPETHIECKUE BOMTPOCHI, KAUECTBEHHBIE U
KOJIMYECTBEHHBIE 3aauu. Kaxplii BOmpoc OmiieTa OLeHUBATHC S OayiioM (Bcero mo ousery 20 6amioB).
DK3aMeH TPOXOIUT B YCTHOU (opMme.

CornacHO HIKalbl OLIEHUBaHUS PE3yJIbTaTOB

18-20 GaioB (OTJ'II/I‘-IHO) - BCECTOPOHHME 3HaHMS, OTIMYHbIE YMEHUS U BIAJECHUE OIBITOM IPAKTHUECKON NEATEIbHOCTH,
HEOOX0IMMBIC Pe3yJbTaThl 00y4eHHS CHOPMUPOBAHEI,

14-17 6amnoB (XopomIo) - JOCTATOYHO IIOJHOE IIOHMMAaHKE ITPeIMETa, XOPOIINe 3HAHHUS, YMEHHS U OIBIT MPaKTHIeCKOH
JIeSITCIbHOCTH, HEOOXOJUMBIE Pe3yJIbTaThl 00y4deHus chOpMUPOBAHBI,

11-13 6annos (yIIOBJIeTBOpI/ITeJ'IBHO) - [IpueMJjeMoe MOHUMaHue IPeIMeEeTa, yIOBICTBOPUTEIbHBIE 3HAHUS, YMEHUS U
OTIBIT MPAKTHYECKOH NEATEIbHOCTH, HEOOXOAUMBbIC Pe3yIbTaThl 00yUeHHS CHOPMHUPOBAHBI,

0-10 6amnoB (Hey,Z[OBJIeTBOpI/ITeHLHO) - pe3yNbTaTel 00y4YeHUS HE COOTBETCTBYIOT MHHUMAJIBHO JJOCTaTOUHBIM
TpeOOBaHUSIM.

Pe3ynbpraThl MpoMeKyTOUHOM arTecTaiu 0GOPMIISFOTCS BEIOMOCTBIO i BHOCSITCS B 3a4CTHYIO KHHKKY
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4. O6HosieHo [1O B paboyeii nporpaMme JUCLUILIMHBI
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