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1. Poab gucnunmiunsl «Marematuka 4.1» B popMHpPOBaHNH KOMIIETEHIMI BHINYCKHUKA:

diieMeHT WHauKaTOPbI AOCTHKEHUS CocTaB/siiomue pe3yibTATOB 0CBOEHUS! (1eCKPUITOPHI KOMIETEHIHH)
o0pa3oBaTeJIbHOI Kon KOMIIeTeHIHii
NporpaMmbI
Cemectp | xommnerenuun | HanmmveHoBaHHe KOMIeTeHIUH HaumenoBanune
(AucuMInHA, Kon HaumenoBanue
HMHAMKATOpa Kon
npakTuka, FTHA) HMHIUKATOpa
JAOCTHKEHUS
Cr0co6eH 0CyIECTBIATS Brazeet OnbITOM MPHMEHEHHUS 3aKOHOB €CTECTBEHHBIX HAYK U
[1OMCK, KpUTHYECKHI aHAIH3 1 AHETHSHDYeT 3318 YK(¥)-1.1B1 MaTeMaTH4eCKUX METOAOB M MOJIEINICH Il peIeHuUs 3a1a4
cuHTe3 HEbOpPMALIIH, 134 Y> TEOPETHYECKOT0 U MIPHKJIAHOIO XapakTepa
YK(Y)-1 N WN.YK(Y)-1.1 | Beigemnss ee 6a30BbIe

IIPUMEHATh CUCTEMHBIN 10JIX0] COCTABIISOLILIE YK(VY)-1.1V1 YMeer peraTh 3a/1a4d TEOPETUYECKOT0 U NMPUKJIIAJHOIO XapaKrepa
AUIs pELICHUA ITOCTABICHHBIX VK(Y)-1.131 3HaeT 3aKOHBl €CTECTBEHHBIX HAyK M MaTeMaTHM4eCKue METOMbI
3ajad ) TEOPETUYECKOTO XapakTepa

MaremaTuka 4 CriocobeH IPUMEHSITh Tpumenser Brajeer anmapatoM MaTeMaTHYECKON CTATHCTHKHU IS IPOBEICHUS
COOTBETCTBYIOLINIT (pU3HKO- . TEOPETHYECKOT0 MCCIICIOBAHUS ¥ MOZCTUPOBAHUS (PU3HUCCKHUX U

41 yroir u MaTeMaTHYECKUI OIIK(Y)-2.2B1 P . P b
MaTeMaTHYECKHUi armapar, anmapat TeopHu XUMHYECKNX MPOLIECCOB U SBICHUH, a TAKXKe, 1T PEIICHUs
METO/IbI aHAIH3a U . po(eCCHOHANBHBIX 33134
OTIK(Y)-2 Moneiu OBAHIS B N.OIIK(Y)- BEPOATHOCTEH U yp b al
- . MEET HCII0JIb30BaTh BEPOSITHOCTHBIC M CTATHCTHYECKHE METOIBI IS
P 2.2. MaTeMaTHYEeCKOM OIIK(V)-2.2V1 p AR
TEOPETUYECKUX U 00pabOTKH IaHHBIX
CTaTHCTUKHU B
9KCIIEPHMEHTAIBHBIX MSKEHEDHOR 3
HACT OCHOBHBIC OIPE/ICIICHHS, IOHITHS U METO/BI TEOPHU
UCCIIeIOBAHMUSIX TIPH PELICHHH P OIIK(Y)-2.231 pen )T 2t P
JIeATEILHOCTH BEPOATHOCTH U MaTEMaTHYECKOI CTATHCTHKH

poecCHOHANBHBIX 3324

2. INToka3zaTesu U MeTOABLI OLICHUBAHUSA

HJ]aHpreMble Ppe3yibTaThl Oﬁy‘leﬂl/lﬂ o THCITUIIJIMHE KOZI HHAMKATOpa HaumeHoBanune pa3aeja TMCHUIITHHBI MeTOZlbl OIICHUBAHHUSA

Kox HaumenoBanue JOCTUKEHUS (oLeHOYHbIE MePONPUSATHS)

KOHTPOJIMPYEMOi
KOMIIETCHITUHA
(MJIH ee YacTH)

Pl Bnaneer N.YK(Y)-1.1 1.Cryuaiinble coObITHS KontpoJibHas pa6oTa
OCHOBHBIMH NOHATUSAMHU U METOAAMU TEOPUU BEPOATHOCTEH U N.OIIK(Y)-2.2 | 2.CyuaiiHble BETMYMHBI U UX CHCTEMBI 3.
MaTEeMAaTUYECKON CTATUCTUKHI 3.3aK0H OOJIBIINX YHCE, IPEIeIbHbIE TEOPEMBI.

4.BBIOOPOYHBINA METO/ U OIICHUBAHUE
napamMeTpoB

5.27eMeHTHI KOPPEISIIIIOHHO - PErPECCHOHHOTO
aHanmm3a

6.ITpoBepka CTATHCTHYECKUX THIOTE3

P2 Ymeer N.YK(Y)-1.1 1.Cny4aiinbie COOBITHS Konrponsnas pabora
HCTIOJIb30BaTh BEPOSITHOCTHBIE M CTATUCTHICCKIE METOIBI JJIS N.OIIK(Y)-2.2 | 2.CayuaiiHble BETHYHHBI U UX CHCTEMBI Ans.
00pabOTKM AaHHBIX, @ IMEHHO: alre0py BepOSTHOCTEH CIIyIaiHBIX 3.3akoH OOJIEIINX YHCE, MPEACITbHBIC TEOPEMEI.

COOBITHI, 3aKOHBI PACTIPEACICHUS CITyYaifHON BETUUMHBI U HX CUCTEM, 4.BBIOOPOYHBINA METO/I U OIICHUBAHUE
3aKOHBI OOJIBIIMX YUCEIT U MIPEICIbHBIC TEOPEMBI, BRIOOPOUHBIH METO napamMeTpoB
Y OLICHHBAaHUE MApPaMETPOB, PETPECCUOHHBIE MOJIEIIH, IIpaBUIa 5.01eMeHTBl KOPPEISIIMOHHO - PErPECCHOHHOTO




MOCTPOCHHNA U MPOBEPKU CTATUCTUYCCKUX T'MIIOTE3

aHanmmsa
6.ITpoBepka CTaTHCTHYECKUX TUIOTE3

PJI3

3Haer

AKCUOMAaTHUYECKOE OIPEJCIICHUE BEPOATHOCTH, OCHOBHBIE TEOPEMBI
TEOpPUU BEPOSITHOCTEH, (OpMyJbI ITOJNHON BeposiTHocTH U baiieca,
CXeMy TIOCIEJOBaTEIbHBIX  HCHBITaHWH  beprymmn,  dopmymy
Bepaymmu, npubmmkenHsle Gopmynsr Myaspa-Jlammaca n Ilyaccona,
(GYHKOMIO pacIpeneNeHus CIy4aliHOW BENIWYMHBI W €€ CBOMCTBA.
IUIOTHOCTB PACIIPEENICHUS U €€ CBOWCTBA, YHMCIIOBBIE XapaKTEPUCTHKH
CIy4allHBIX BEJIMYMH M HX CBOWCTBA, OCHOBHBIE  3aKOHBI
pacrpeneneHusi CIy4aWHBIX BEJIMYMH, 3aKOHBI  PACHpeleleHHs
CIIy4ailHBIX BEKTOPOB, HepaBeHCTBa YeObleBa, npe/iebHbIE TEOPEMbI
YebObimena, bepuymnu, JlsnyHoBa, Myaspa-Jlamiaca, BbIOOpOYHBII
METOJ, AMIMPUYECKHE 3aKOHBI PACHpEIeNCHUs, 3MIHUPUUYECKHE
MOMEHTHI, JIOBEpUTEIbHBIII MHTEpBal, HWHTEPBAJIbHBIE OLEHKH,
BBIOOPOUHBII MapHbIN KO3 UIMEHT KOppesiy, TapHas perpeccus,
MpoOBEpKa TUIOTE3 O PABEHCTBE NMCHEPCUM M CpeJHUX 3HAUYCHUM
HOpPMAIIbHO PAaCHpEeIeICHHBIX COBOKYIHOCTEH, KPUTEPHH COIJIacHs
ITupcona.

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

1.Cnyyaiinbie coOBITHS
2.Ciy4aiiHple BEJIMYMHBI U X CUCTEMBbI

4.BbI00OpOYHBII METO/ U OTICHUBAHHE
mapameTpoB

5.2neMeHTbI KOPPEISIIIMOHHO - PErPECCHOHHOTO
aHanm3a

6.ITpoBepka CTATHCTHYECKUX TUIIOTE3

3.3aKkoH OONBIINX quce1, NpeaACIbHBIC TCOPCMBI.

Konrponshas padora
nas.

3. IlIkaJja oueHUBaAHUA

ITopsimox opraHu3anuy OLEHUBAHUSA PE3YIbTaTOB OOYYEHHUS B YHUBEPCHUTETE PErIAMEHTHPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«Cucrema OIICHHBaHUS pe3yabTaToB 00y4yeHUs: B ToMCKOM moiuTexHu4deckoM yHuBepcutere (Crucrema olleHHBaHUsA)» (B JCHCTBYIONIEH pelakiun).
Hcnonb3yercst OambHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3ylbTaToB oOyueHHs. MToroBas oneHka (TpaJuLIMOHHAs W JIMTEpHas) MO BUAAM
yuebHoll nestenbHOCTH (M3yuenue aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKkTHpOBaHHE, NPAKTUKH) OMNpEAeseTcs CyMMOW OaloB IO
pe3yabTaTaM TEKYIIEro KOHTPOJIS M IMPOMEXYTOouHOH arTectanuu (auddepeHinpoBaHHbIi 3a4eT) (MTOroBas peHTHHrOBas OleHKa - Makcumym 100
0amioB).

Pacnpe;[eneHHe OCHOBHBIX H JOIIOJIHHUTCIBHBIX 0amIoB 3a OLCHOYHBIC MCPOIPUATHUA TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/'I aTTeCTaluu

YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JUCHHUITIIINHBI.

PexomenayemMas mkasa Jyisi OTJICIbHBIX OIEHOYHBIX MEPONPHUATHI BXOIHOTO U TEKYIIETO KOHTPOJIS

% BBINOJHEHUS CooTBeTCTBHE
3a1aHUs

TPAaJULHOHHON OLlEHKe

OnpeneieHne OLEHKH

90%+100% «OTIUIHO» OTiarYHOE MTOHUMAaHKE MPEeAMEeTa, BCECTOPOHHNE 3HAHUS, OTIIMYHbBIC YMEHUSI M BIIAJICHHE OTIBITOM MPAKTUIECKOM e TEIIEHOCTH,

HE0OXO0IMMBIE PE3YNIbTAThl 00yUIeHHS C(HOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJMIECTBOM OAJIJIOB, OJIM3KUM K MAaKCUMAITbHOMY




70% - 89% ((XOpOHIO)) ﬂOCTaTO‘IHO TMOJIHOC NOHMMAHUEC MPEAMETA, XOPOLINE 3HAHU, YMCHHUS U OIIBIT HpaKTH‘ICCKOﬁ JACATCIBbHOCTH, HCOGXOHI/IMLIC pPE3yIbTaThI
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
pe3ynbTaThl 00y4eHHst CHOPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLCHEHO MUHMMAJIbHBIM KOJIMYECTBOM 0aJlIoB

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. llepeyeHb TUNOBBIX 3aJaHUI

OneHoYHbIE MEPONIPHSITUS IIpuMepbl THHOBBIX KOHTPOJILHBIX 32/1aHUI

1. | KonTponbHas pabora KoHTposbHasA pabora 1

1. U3 50 xonaeHcatopoB 3a Bpemst T U3 CTPOS BBIXOIAT 5 KOHIEHCATOPOB. J[yisi KOHTpOJIsI BHIOMPAIOT 8 KOHAECHCATOPOB.
HaiiTu BeposITHOCTH TOTO, YTO Cpead HUX 3a Bpems T u3 cTpos BbIiiieT pOBHO 1 KOHIEHCATOP, HCHONB3YSA GopMyTy
[Tyaccona u nokanpHyto Teopemy Jlamnaca.

2. TlpubGop cocToMT M3 ABYX Y370B @ M D, coeMHEHHBIX MOCIENOBATENPHO B CMbICIE HAJECKHOCTH, M CTAOWIH3aTOpa
HampspkeHus: S, paboTarolero B IByX pexxumax. [Ipu pabore cTtabuin3aropa B MEPBOM pekuMe ¢ BeposTHOCThio 0.7
HaJe)KHOCTD y3710B P(a) = 0.9, P(b) = 0.95. IIpu paGoTe crabunuzatopa BO BTOPOM PEXUME HAJAEKHOCTh y310B P(a) =
0.8, P(b) = 0.9. Haiiti HameXKHOCTE TIPUOOPA, ECITH Y3JTbI HE3aBHCHUMBI.

Axsinx, xe(0,7)
0, x & (0,7)

Tpebyercst HaliTu A, mocTpouth rpaduk f(x), Haiitn dynkumo pacnpenenenus F(x) u moctpouts ee rpaduk, HaWTH

3. 3amana miotHOCTH pacnpezaeneHus f(x) cayuaiinoit Bemuunnsl X: f(x) =

BEPOSATHOCTD TIOTafaHus BemauHbl X Ha ygactok oT 0 o 7 . Beranciaunts M[X].
2
Joxkazats ¢popmyiy Ilyaccona.
IInoTHOCTH pachpeneneHys HENPepbIBHOM ciydaiiHoi BenuunHbl. CBOICTBA (C JOK-BOM).

o s




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 33JaHU

KoHTponbHana pabora 2

|) JaH psin pacupeeneHus.

=

3.
4.

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

ITocTpouTs rUCTOrpamMMy, MOJTHUTOH;

HaiitTi To4e4YHbIE OLIEHKH MaTEMAaTHIECKOTO OKHUIAHNUS, JUCIIEPCHH, CPEAHEKBAAPATHIHOTO OTKIOHEHUS, aCHMMETPUH U
9KCIIECCa;

ITpu yposre 3naunmoct @ = 0.05 mpoBepuTh rUIIOTE3y O pacrpeaeseHnH JaHHOK BEIOOPKH 110 HOPMAJILHOMY 3aKOHY;
Haiiti nHTEpBabHBIC OLIEHKM MaTEMaTHYECKOTO OXKUIAHUs, AUCTIEPCHH ¢ HaaexHocThio § = 0.9.

I1) TTo 1ByM He3aBUCHMBIM BEIGOpKaM 06eMOB Ny = 11 1 Ny = 10 HopManbHBIX pachpenenenuii Hainens X =30.u Y =

2 2
28.u S, =08mu Sy = 0.6 . IIpu yposue 3nauumoctu o = 0.05 mnposeputs HysneByto runoredy Ho: My = My npu

KOHKypHpyromeit Hy: my = my.

W13,

I[IpnMep BapraHTa MHINBUIYAILHBIX 3aaHuii 1.

1. 13 100 n3penuii, cpean KOTOPBIX UMeeTcst 4 HeCTaHIAPTHHIX, BEIOpaHBI CIIydaliHBIM 00pa3oM 6 u3/enuii A1 IpOBepKU MX

kayectBa. ONpeneuTh BEPOSITHOCTh TOTO, YTO CPEAM BHIOPAHHBIX 6 M3/IeHii OKaXKyTCsl pOBHO 1 HecTaHAapTHOE U3JIEIHE,
UCTONB3Ys KIACCHYECKOE OMpeeliCHHE BEepOsATHOCTH, Gopmyiy bepuymu, ¢popmyny IlyaccoHa u JOKanbHYIO TeopeMy
Jlannaca

2. Cucrema S COCTOMT M3 TPEX HE3aBUCHMBIX MOACUCTEM S, , Spu S.. HercnpaBHOCTb 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 mapasuienbHOTO MOACOCTHHCHHUS GIOKOB B MOACHCTEMAX).

b

b,

HaiiT HaIe)KHOCTh CHCTEMBI — BEPOSTHOCTD TOTO, YTO CHCTEMa Oy/IeT HCIIPpaBHA B TCYCHHH HEKOTOPOTO BPEMEHH, €CITH
M3BECTHBI HaaexHOCTH O10KkoB P(a) = 0.95, P(by) = 0.9, P(¢) = 0.99.

Jana cucreMa u3 ABYX OJNOKOB @ W D, coequHEHHBIX MapaiienbHO B CMBICIE HAACKHOCTH. Kaxplid u3 AByX OJIOKOB
MOXET padOoTaTh HE3aBHCHMO OT IPYroro B TPeX pa3HBIX pexumax. BeposTHocTs HacTyruieHus nepsoro pexxkuma 0.1,
Broporo 0.3 . HanexxHocts paboThl nepBoro 610ka B 1 — M, 2 — M, 3 — M pexxumax paBHa cootBerctBeHHo 0.9; 0.8; 085.
Hanmexuocth paboTel BTOporo 6moka B 1 — M, 2 — M, 3 — M pexxumax pasHa coorBercteerno 0.9; 0.95; 0.8 . Haiitu




OneHoYHbIE MEPONIPHSITUS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 33JaHU

HaACKHOCTb CHCTEMBI, CCIIH OJIOKM HE3aBHCHUMBI.

4. Tlepenaercst 5 cooOeHnit mo kaHany cBsi3u. Kaxmoe coobuienune ¢ BeposTHOCTHIO P = 0.3 HE3aBUCHUMO OT APYIUX
nckaxaercs. CiydaifHas BenmnanHa X — YHUCIIO HE HCKaKEHHBIX cooOmeHuii. [TocTpouTs ee 3aK0OHBI pacrpeaesieH s, X

rpaduKy, HATH ee YUCIIOBbIE XapakTepucTHKU. HaliTn BeposTHOCTH TOTO, YTO OYAET UCKaXKEHO HE MEHEe JIByX
COOOIIEHUH.

5. 3agana wIoTHOCTD pactpenencuus f(x) ciywaiinoii Bennanub X:
Asin?x, xe(0,r
fo) = 0.7)
0, x & (0, 7)
Tpebyercst HaiTH KOAPPUITHEHT 4, TOCTPOUTH Tpaduk IOTHOCTH pactpeneneus f(x), Haiitn QyHKIMIO pacnpeneneHus

F(x) u mocTpouts ee rpaduK, HAATH BEPOATHOCT NONMAAaHUs BeduunHel X Ha yuacTok or 0 o 7 . Haiitu umcioBbie

4

XapaKTEPUCTHUKU CIIy4aiiHOMN BEJIMYUHBI X.

I[IpuMep BapuaHTa MHIWMBUIYAIbHBIX 3aIaHUMN 2.

1. Tlo Beibopke oObema N = 100 mocTpoeH psin pacipeaeaeHus:

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, HOAUZOH U IMRUPUHECKYIO @YyHKyuio pacnpedenenus. Havimu moueunvlie oyenxu
MAMEMAMUYECKO20 0HCUOAHUSL, OUCHEPCUU, CPEOHEKEAOPAMULHO20 OMKLOHEHUS, ACUMMEMPUL U IKCYeccd.

2. Havimu 0osepumenvhbili UHMeEPEal HEU38eCMHO20 MAMEMAMUYECKO20 OHNCUOAHUSL HOPMATbHOU CAYYAUHOU eaudunbl X,

3Has dosepumenvhylo eeposmuocms B = 0.99 , o6vem evibopru N = 20, evibopounyio cpeonioro X =200, ecmu 1) o = 10,
2) s =10..

3. Ilo pe3ynpraTam dKCIEPUMEHTA MMOJIyYeHa Tabnula 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
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0.0

0.0

0.02

0.06

0.07

0.08

0.0

0.0

0.0

0.01

0.03

0.05

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

ITo aByM OOJBIIMM HE3aBHCHMBIM BbIOOpKaM 00BeMOB Ny =42 u Ny = 58 HOpMaNbHBIX pacHpeACICHUN HaICHBI

BbIOOPOYHbIE 3HAYEHUAMH MaTeMaTnieckux oxunanuit X =120 n y = 130. Hucnepcun ussecthsl D, =24 Dy =20.

Ipu yposae 3Haunmoctrt o0 = 0.05 mpoBeputs HyseByto rumote3sy Ho: My = My npu koHKypupyromei 1) Hi: my #

my

5. Ilo

X 1O HOPMaJbHOMY 3aKOHY, €CJIM 3aJaHo Ny IoNaJaHui

, 2) Hi: my <my.

kputepuro [Tupcona npu yposre 3HaunMocté o = 0.01 nmpoBepuTh THIIOTE3Y O paclpeIeICHUN CIyYaifHON BEIUYUHBI
BBEIOOPOYHBIX 3HAYCHHWH CIIydallHOW BeMWYWHBI X B

noauHTepBai £ = (ax, by ):

£

10 =15

15 +20

20 +25

25 +30

30 =35

Nk

15

20

35

18

12

DK3aMeH

w

B©~No G~

12.

13.

14.

0.

IlepedyeHp BOIPOCOB, OTBETHI HA KOTOPKIE JAIOT BO3MOXKHOCTE CTYASHTY IIPOJEMOHCTPHPOBATh, a
OopenoaaBaTC/it0 ONCHUTH CTCIICHL YCBOCHUSA TCOPCTHUYCCKHUX U d)aKTquCKHX 3HAHMWI Ha YPOBHE
3HAaKOMCTBa

Uro B Teopum BepOSTHOCTEH MOHMMAOT 1ox cobsitneM? Kakoe coObiTne HasbiBaroT pocroBepHeIM? Kakoe —
HEBO3MOXHBIM?

Kaxkue onepamnum onpesiesieHsl Hall COOBITHAMU? KaKoBBI CBOMCTBA ATUX OTIEpaIuii?

ChopmynupyiTe CTaTHCTHIECKOE, KIACCHUECKOE, TEOMETPUIECKOE ONPECICHUSI BEPOATHOCTU. B Kakmx ciydasx
UCTIONB3YIOTCSI 3TH ONPEIEIICHHSA?

CdopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPHH BEPOSTHOCTEH.

VYKaKuTe OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

UYro Takoe yciaoBHas BepoATHOCTE? Kak ompezemnsieTcst 3aBUCHMOCTD U HE3aBHCUMOCTB COOBITHIT?

Yemy paBHBI BEPOSITHOCTH CYMMBI U IIPOM3BEICHUS COOBITHN?

B kakux ciydasx Jjsi pacuera BeposITHOCTEeH npuMeHseTcs (opMyJibl ITOJIHOM BeposiTHocTH U baiieca?

Yro Takoe cxema ucnblTaHuil beprymm?

B kakux cioydasix sl pacueTa BEpOsATHOCTEH npuMeHstoTes hopmysibl bepuymim. Myaspa-Jlamnaca, [Tyaccona?

. Uro Takoe cinyyaiiHas BenmunHa? UTo Ha3bIBAIOT 32aKOHOM pacIpe/ieICHUs CITy4aifHOW BETUUMHBI?

Kakas cnyuaifHas BenuuuMHa Ha3bIBAeTCS JMCKPETHOHM ciyyaiiHOW BeawmduHOW? UYTO Takoe psif pacupeneseHus
JUCKPETHOHN CITy4aifHOM BEITMYUHBI?

Jlalite ompeneneHne (QYHKIMH paclpeleseHus] CIydaifHOH BeaMYMHBL. KakoBBI OCHOBHBIE CBOMCTBA (YHKIMH
pacripeaeneHus CirydaifHOH BETHIHHBI?

Kakass ciydaiiHas BeJMYMHA HA3bIBACTCS HEMPEPBIBHOM CilydailHON BeawmuuHOi? YTO TaKoe IIOTHOCTh
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pacripeeneHus HellpepbIBHOM CIly4aiiHON BEJTMYHMHBI?

KakoBbI OCHOBHBIE CBOMCTBA IUNIOTHOCTH M (DYHKLIMH PacrpeieliCHNs] HEPEPBIBHOW CIIy4aifHOM BEINYNHBI.

Kakue ynciioBble XapaKTEpUCTUKH CIydaiiHOH BenMuuHbI Bl 3HaeTe? UTo XapakTepHu3yroT 3TH XapaKTepUCTHKN?
Kak omnpenensiercss MaTeMaTH4ecKoe OXXKHJAAHHME CIIyYaiHOW BEJIMYHMHBI, KaKOBBHI CBOWCTBa MaTEMaTH4YeCKOTO
OXKUIaHUA?

Kaxk onpenensercs aucnepens ciaydaiiHOW BenmunHbl? KakoBbI CBOHCTBaA TUCTIEPCUI?

Kak ompenensroTest 1 4To XapakTepu3yroT K03 PHUIIHEHT aCHMMETPHHN 1 SKCIIECC PACTIPEeICHIS?

Kak onpeznenstoTcst KBaHTWIN ¥ KPUTHUECKHE TOUKH PACIPEACTICHIS?

Kakoe pacmpenencHne HasplBaeTcd OWHOMHANBHBIM?  YKa)KHTE OCHOBHBIC YHCIOBBIE XapaKTEPHCTHKH
OMHOMHAIBHOTO PacTpeeICHUS.

Kakoe pacnpenenenue Has3piBaeTcsi pacrpeneneHueM Ilyaccona? KakoBbl OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHUKU
pacmpenenenus Ilyaccona?

Yro Takoe npocreimii motok codsiTuii? Kakomy pacrpeaenaeHuro NoquuHseTCs IPOCTEHIIN TOTOK COOBITHI?
Kakoe pacnpezeneHue Ha3blBAlOT paBHOMEPHBIM pachpenenieHnemM? UYemy paHbl IUIOTHOCTh M (yHKUUS
pacripeeneHys, OCHOBHbIE YHCIIOBbIE XapaKTEPHUCTHKH PABHOMEPHOT'O pacipeaeineHus?

Kakoe pacmpeneneHne Ha3bIBalOT HOPMaJIBHBIM paclpenenceHueM. KakoBa IJIOTHOCTP M OCHOBHBIE YHCIIOBBIE
XapaKTEePUCTUKU HOPMAJIBHOT'O 3aKOHA?

UYro Takoe craHIapTHas HOpMajbHas BennunHa? KakoBa CBs3b Mexay GYHKUHUSIMHU pacupeiesieHus MPOU3BOIbHON
HOPMaJBHOH BENMYMHBI W CTaHAAPTHOW HOpPMaJbHOW BenwdumHbB? Kak cBs3aHa (QyHKIOUS pacrpeneneHus
CTaHIAPTHON BENMYHHEI ¢ pyHKIueH Jlamraca?

Kak ompeznensercst BEpOSITHOCTh OTKIOHEHUSI HOPMAJIBHOW CIydalHON BEIMYMHBI OT MAaTEMAaTHYECKOTO OKHJIaHMS
Ha 33J]aHHYIO BEJIMYMHY? B 4eM COCTOUT MPaBUIIO «TPEX CUTM»?

UYro Has3bIBAIOT CHCTEMOH ciydaifHpIX BenamuuH (cimydaidHbiM BekTopoM)? Kak onpenensercs ¢(yHKImsA
pacrpeieneH s CUCTEMBI CITyJaiHbIX BEJIMUUH, KAKOBBI €€ CBOWCTBA (ISl IByXMEPHOTO CIIy4aifHOTO BEKTOpa)?
Kakue ciydaiiHple BEKTOpbI OTHOCAT K BEKTOpaM JHUCKpeTHoro tuma? Yrto Takoe TabiHia COBMECTHOI'O
pacripeeneHus CUCTEMbI, IMEIOIIEH AUCKPETHOE pacipeesieHre?

Kakue cnydaiiHple BEKTOpPBI OTHOCSAT K BEKTOpPaM HempepbiBHOro Tumna? YTo Takoe IUIOTHOCTH COBMECTHOTO
pacripeziesieHlss CHCTeMBbl, HUMeolIell HemnpepbiBHOE pacrpeneneHre? KakoBbl OCHOBHBIE CBOMCTBA IUIOTHOCTH
COBMECTHOT'O pacIipeeeHus ?

Kaxk onpenenseTcs He3aBUCUMOCTh CITyYaiHBIX BeNU4MH? UTO Takoe yCIOBHBIN 3aKOH pacIipeeIeHus ?

Uemy paBHBI MaTEMaTH4YECKOE OXKHUAAHUE U JUCIIEPCHS CYMMBI U TIPOU3BENICHUS CIIyYaiHbIX BETHYHH?

UYro xapakTepu3yIOT KOBapHalus U KOI(PPHUIUESHT KOPPEILSIIUY CITyJaiHBIX BEIHYNH? YKa)KUTE OCHOBHBIC CBOHCTBA
K03(h(hpUIKEHTa KOPPETSIIUH.

Kak oneHUTH BEpOSTHOCTh OTKJIOHEHUs CIIly4alHOW BEIMYMHBI OT MAaTeMaTHYECKOTO OXHAAHHUS C IOMOIIBIO
HepaBeHCTBa YeObIeBa?

Cdopmynupyiite 3akoH OombpInux yncen YeoOrimesa, Teopemy bepHymmn.

CoopmynupyiiTe IeHTpaTBHYTO TIpeenbayio Teopemy (LIIIT).

Uro B MaTeMaTH4ecKOl CTaTHCTHKE MOHUMAIOT IOJl T€HEepalIbHOW COBOKYMHOCTHIO? BEBIOOpKOI M3 reHepasbHON
COBOKYITHOCTH?

Kak cTpounTtes craructuueckuii psin? B kakux ciyyasix NpUMEHSIETCs] CrpYIITMPOBaHHbIH cratuctuaeckui psn? Kak
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olpeessieTcsl JJIMHA MHTEepBalia IPYIIHPOBaHNUS ?

39. Yrto onjeHMBAET CTATUCTUYECKUH PSAJl OTHOCUTENBHBIX YacToT? [lnoTHocTeit yacToT?

40. Yro uCHONB3yIOT B KayecTBe TIpaMuecKOd WILIIOCTPAlMU CTaTUCTUYECKHX psoB? OIEHKOW KakMX KPHBBIX
SIBJISIFOTCSI TTOJIMTOH YacTOT M THCTOrpaMma’?

41. Kakue BeJIMYMHBI UCTIOIB3YIOT B KAYECTBE YHCIIOBBIX XapAKTEPUCTUK BBIOOPKH? KakoBBI OCHOBHBIE CBOWCTBA 3THX
XapaKTepUCTUK?

42. Kax ompenenseTcst SMIApUIecKas GyHKINS pacpeaeicHns? YKaKUTe OCHOBHBIE CBOICTBA 3TOH (DYHKITHH.

43. Yto Takoe omeHka mapamerpa? Kakas omenka HasbpiBaeTcs HecMemnieHHOW? Kakas — cocrostensHO#? Kakas
3¢ PEKTHBHOI?

44. Y10 Takoe MOBEPUTEIHHBIN HHTEPBAI U BEpOATHOCTH? KaKOBBI OCHOBHBIE MPUHIUIIB IOCTpoeHus JJU?

45. Kak cTpouTcs J[JOBEpUTENBHBI WHTEpBAT IS MATEeMAaTHYeCKOTO OXKHAAHUS HOPMANBHOW TeHepalbHOU
COBOKYITHOCTH HIPH U3BECTHOM M HEM3BECTHOM O ?

46. Kak cTpouTcs JOBEpUTEIbHBIN UHTEPBAI IJIsl IUCTIEPCUH HOPMAIILHOW FeHEPaIbHON COBOKYITHOCTH ITPHU U3BECTHOM
W Heu3BecTHOM a ?

47. Yro Takoe CTaTHCTUYECKAs TUIIOTE3a M CTATUCTUUECKUN KPUTEPHIA?

48. Kakune ommOKM Ha3bIBAIOT OIIMOKAaMHM IIEPBOTO U BTOPOTO POAa NP NMPUMEHEHUH CTaTUCTHYECKUX Kputepres? Kak
OIIpEEIsIeTCsl MOLIHOCTh U COCTOSATENLHOCTD KPUTEPHS?

o 2
49. Onunure KPUTCPUU corjiacus Z HI/IpCOHa JJIL TPOBEPKU I'MITIOTE3bI O 3aKOHC pacIpeACICHUS.

50. OnuiuTe KPUTEPUH AJIS IPOBEPKH MMIIOTE3 O 3HAYCHUH MATEMATHUECKOT0 0XKUIaHHsI HOPMAIIbHOM COBOKYITHOCTH.
51. OmmmuTe KpUTEPUH IS IPOBEPKH TUIIOTE3 O 3HAYCHNHU TUCTIEPCHHA HOPMAJIbHON COBOKYITHOCTH.

52. Kaxme ncnonp3yroT KPUTEPUH IS TPOBEPKH THITOTE3HI O paBEHCTBE AMCIIEPCHI TBYX HOPMAaJIbHBIX BEIMIHNH?

53. Kakue ucnosnb3yloT KPUTEPUH [UIsl IPOBEPKHU TUIIOTE3bI O PABEHCTBE JIBYX CPEJIHUX HOPMAJIbHBIX BEJINYHH?

5. Meroanyeckue yKa3aHus Mo npoueaype oueHuBaHusl

O1ueHoYHbIe MeponpusTus

l'[poue;[ypa MPOBEACHHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOAMYECKHE YKasaHus

1. KonTposbHas padota B ceMecTpe CTyIEHTHI BBITIOJNHSIOT 2 KOHTPOJIBHBIX pa0OThI, COACPIKAHHE KOTOPBIX OXBATBIBACT BCE pa3ieibl AMCIUTLTAHBI.
Kaxmomy cTyIeHTy BbIAAaeTCs CBOW BapwaHT. KOHTpOJBHBIC pabOThI MPOBOAATCS B Yachl MPAKTUYCCKUX 3aHITUN. 3a KaXAYIO
KOHTPOJBbHYIO padOTy MaKCHUMAaJIbHBIH 0aJll OMPEIesieTCsl B COOTBETCTBHE C PEUTHHT-TUIAHOM JUCIUILIHHEIL.
Kpurtepnu onenku 3ajanus:
e  Bamisl 3a KOHTPOIBHYIO pabOTy MOTYYAIOTCS YMHOKEHHEM MaKCHUMAaIbHOTO Oallia, IpeayCMOTPEHHOTO 3a Hee B
COOTBETCTBUE C PEUTHHT- IJIAHOM, Ha JOJI0 BEPHO BBITMOJIHEHHBIX 3aJaHUM.
2. 13 B cemectpe cTyaeHTsI BRIMOIHAT 2 /I3 1Mo BceM pasaenaM mporpaMMbl IUCHUIUIMHBL. Y Ka)IOro CTYIACHTA B TPYIIIE CBOM

BapuaHT M/I3, HOMep BapraHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYIEHTA B CIIHCOYHOM COCTaBE TPYIIIIEL.

W13 BBIAAIOTCS KQXKIOMY CTYIEHTY MTEPCOHATBHO.

Pemenune kaxxaoro 3aanus JOHKHO OBITH MOJAPOOHBIM, C BKIFOUCHHEM MPOMEIKYTOYHBIX PACUETOB, PACCYKICHUN, MMOSICHEHUH, C
yKa3aHHEM HCIIOJIb30BaHHBIX METONOB U (hopMyIl. 3alaHKe BBICEUIACTCS OTIACIBHBIM (aiinoM, ykaseiBaercs ®UO, rpynma.
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Kpurtepuu oneHuBanus
Odopmitenne 3aganus 25% OaynioB
Copepxanue 75% Oamnos

W13 cumTaercs 3a4TCHHBIM, eclii HabpaHo 6oisiee 55% 0T MakCHMaIbHOTO Oaa 3a 3a1aHue

DK3aMeH.

DK3aMeH OCYIIECTBISIETCS] B COOTBETCTBUU ¢ [los10keHHEM 0 MPOBEACHUHN TEKYILET0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTaluu
TITY Ha 3x3aMeHe CTyICHTY BBIIAOTCS OMJICTHI, BKIFOYAIOIINE TCOPSTUICSCKUE BOTIPOCHI U MPAKTHYCCKHUE 33 [aHHS.
[IpemomaBaTens, MPOBEPUB PabOTY, B XOJI¢ YCTHOH OeCeIbl CO CTYIACHTOM MOXKET 33J]aBaTh BOIIPOCHI IO CAMOMY OHIIETY, a TAKKe
JIOTIOJTHUTEHHBIC BOIPOCHI 110 TEOPUH U MPAKTUKE. B UTOre CTyJeHT HAOMpaeT UTOTOBBIH Ol 3a HK3aMeH, MaKCUMaIbHO 20
6amtoB. O1eHKA 33 JUCHUILTUHY (OPMHUPYETCsS KaK UTOTOBAst 32 pabOTy B CEMECTPE U SK3aMEH B COOTBETCTBHE C MIPUHSATOM
IIKAJI0¥ OIICHUBAHUSI.

CTyZneHTbl, He CIaBIINe 9K3aMEH B CECCHOHHBII NEPHOJ, MOTYT IIEPECAaTh €ro B IIEPHO/IbI JIMKBUIAIINHY 32/I0JDKCHHOCTEH B
COOTBETCTBUE C ACUCTBYIOLIEH MpOLeTypOH.

B cootBercTBru ¢ pukazamu ot 25.07.2018 r. Ne58/oxq OO yTBepkIIeHUHU U BBEICHUH B JeiicTBrEe «CHCTEMBI OTICHHUBAHIS
pe3ynbTaToB 00ydeHuss B TOMCKOM MOJUTEXHUIECKOM yYHUBepcHuTeTe» U Ne59/om O0 yTBEpKICHNH U BBEICHUH B ICHCTBHE
HOBOM pemakiyu «I1oJ10’keHNs 0 IPOBEICHUH TEKYIIETO KOHTPOJIS U IPOMeKyTouHOM arTecTanuu B TITY » sk3ameH 1o ¢pusnke
poBOAUTCA B YCTHOH (popme. CTyAEHTY BBIIAeTCs SK3aMEHAIIMOHHBIN OHMIIET, COJIep KaIInil TEOPETHYECKHE BOIIPOCHI,
KayecTBEHHbIE U KOJIMYECTBEHHbIE 3ana4yn. Kakaplil Borrpoc Omiera oneHuBaThes OanioM (Bcero no Oumnery 20 6ayuios).
DK3aMEH POXOJIUT B YCTHOM (hopMe.

CoriacHO MIKaJIbI OLIEHUBAHUS PE3YJIbTATOB

18-20 6asoB (OTIMYHO) - BCECTOPOHHUE 3HAHHS, OTIMYHBIE YMEHHS U BIaJJCHUE OIBITOM IPAKTUYECKON NESTEIbHOCTH,
HEOOXOIUMBIE pe3yNbTaThl 00ydeHus cHOpMUPOBAHEI;

14-17 6anmoB (X0po1I0) - JOCTATOYHO MOJTHOE IIOHAUMAaHHUE ITPEeIMETa, XOPOIITIe 3HAHNS, YMEHHUS U OIBIT IPaKTHIeCKOH
NIESITETFHOCTH, HEOOXOUMEBIE Pe3yIbTaThl 00ydeHHs c(hOPMUPOBAHEI,

11-13 6annoB (YOOBIETBOPUTEIHHO) - MPUEMIIEMOE TIOHUMAHUE TIPEIMETa, yIOBICTBOPUTENbHBIC 3HAHNS, YMEHUS U OIIBIT
MIPAKTUIECKOH eSTeTFHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00yueHH chOPMUPOBAHEI;

0-10 6anoB (HEYAOBIETBOPUTENHHO) - PE3YNIBTaThl 00YYEHHUS HE COOTBETCTBYIOT MUHUMAIBHO JJOCTATOYHBIM TPEOOBAHHIM.
Pe3ynbTaThl MPOMEXYTOUHOH aTTecTanu 0pOpMIIIIOTCS BEIOMOCTBIO U BHOCSITCS B 3aUETHYIO KHIDKKY 00Y4alOIIerocs.
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