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1. Poan AUCHHUIIIIMHBI «Teopnﬂ BEPOATHOCTH U MaTeMaTUYECCKasl CTATUCTHKA» B (l)OpMHpOBaHHI/I KOMIIeTEeHIInii BBIITYCKHHUKA:

PesyabTathl CocrapJjsiiomue pe3ybTaTOB 0CBOEHUs (IeCKPHNITOPHI
DieMeHT 06pa3oBaTeLHO c Koz OCBOCHHS GG )
MPOrpamMMBbI (IMCHHILINHA, emecr KOMHeTeHIHH HanmeHoBaHHe KOMIIeTEHIIMA (010)11
npaktuka, [HA) P HaumenoBanue
Kon
Crnoco6eH MPUMEHSITh COOTBETCTBYIOIINHA (U3HKO- Brnaneer annapaToM MaTeMaTH4eCKOM CTATUCTHKHU JUIs
MaTeMaTHYeCKUH ariapar, METOAbl aHa/In3a 1 OHK(Y)- TIPOBEACHUS TCOPETUICCKOTO UCCIIENOBAHUS U
MOACIINPOBAHUH, TEOPETUIECKOT0, DKCIIEPUMEHTAIBHOTO 2.B14 MOACIINPOBAaHUSA q)I/I?:I/I‘{eCKI/IX 1 XUMHUYECKHUX ITPOLECCOB U
HCCIIEIOBAHHS MIPU PEILCHHH MPO(ECCHOHATBHBIX 32134 : SIBJICHUIA, a TaKoKke, JUTsl peleHus MPOpeCCHOHANBHBIX
3aza4y
Teopusi BepOATHOCTH H
COPHSL BEPOSITHOC OTK(Y)-2 P7, P11
MaTeMaTHYecKast 5
CTaTHCTHKA OIIK(Y)- ‘YMeer UCIoIb30BaTh BEPOSITHOCTHBIE M CTATUCTHYECKHE
2.¥17 METOJbI JUIsl 00PaOOTKH JaHHBIX
OIIK(Y)- 3HaeT OCHOBHBIE OIPE/ENEHUs], IOHATHS U METOAbI TEOPUH
2.321 BEPOSTHOCTH M MaTEMAaTUUECKOW CTaTHCTUKU
2. IMoxa3aresu U MeTOABI OLICHUBAHUS
ILnaHupyeMble pe3yJbTaThl 06y4eHHs! N0 AMCUNILIMHE Kon unankaropa HaunmeHoBaHue pa3jiesa (MCUHIIMHBI Meroanbt
Kon HanmenoBanue AOCTHIKEHHU S OlICHHBAHMSI
KOHTPOJIMPYeMOi (ouenoyHbIE
KOMIIeTeHUNH (MJIH ee MepONpPHSITHS)
4acTH)
P/l | BraneeT OCHOBHBIMH NOHATHAMHU U METOJAMU TEOPHHU ONK(Y)-2 Cunyqaiinble coObITHs. CydaifHple BeTHYUHBI 1 | Kontponbhas
1 | BeposTHOCTEW M MaTeMaTHYECKOW CTATUCTUKU UX CUCTEMbI. 3aKOH OOJIbIIIMX YHCEl, pabora
MMpeaACIIbHBIC TCOPCMBI. BBI6Op0LIHLH/I MECTOA U na3.
OILICHUBAHUC ITaApaMETPOB. DJeMEeHTHI
KOPPEJSIIUOHHO - PETPECCHOHHOTO aHAIIN3a. Ox3amen
[IpoBepka CTaTUCTHUECKUX THUIIOTES
P/l | YmMeer ucnonb30BaTh BEPOATHOCTHBIE U CTATUCTHYECKUE METO/BI OINK(Y)-2 Cuyyaiinble coObITHs. CydaiiHble BeTHYUHBI 1 | KoHTpombHas
2 | mist oOpabOTKM JaHHBIX, @ MMEHHO: anredpy BepOsITHOCTEH MX CHCTEMbI. 3aKOH OOJIBIINX YUCET, pabora
CHy‘laﬁHBIX CO6BITHI7[, 3aKOHBI PACIIPECACICHUA cnyqaﬁHoﬁ BCJIMYMHBI MMpEeACIIbHBIC TCOPCMBI. BBI60pO‘-IHLIﬁ METOA U a3
U UX CUCTEM, 3aKOHBbI OOJIBIINX YHCENT U npeaACIbHBIC TCOPEMBI, OILICHUBAHUC ITapaMETPOB. DJ1eMEeHTEI
BBIOOPOYHBII METOI M OILICHMBAHHE TAPAMETPOB, PErPECCHOHHBIE Ox3ameH

KOPPEJSILIMOHHO - PETPECCUOHHOI0 aHAIN3A.




MOJCIIH, ITpaBuIa MMOCTPOCHUA U IPOBEPKU CTATUCTUUCCKUX I'MIIOTE3 HpOBepKa CTaTUCTUYCCKHX T'HIIOTEC3

P/l | 3naer akcnoMaTHUECKOE ONpeAeTICHNE BEPOSITHOCTH, OCHOBHBIE OIIK(Y)-2 Cunyuaiinbie coObITHs. CrydaiiHble BeTHYHHBI 1 | KontpombHas
3 | TeopeMbl TEOPHUH BEPOATHOCTEH, POPMYJTBI OIHOM BEPOSTHOCTH U UX CHCTEMBI. 3aKOH OOJIBINUX YUCEL, paGora
Baiieca, cxemy nocnenoBaTeNbHbIX UCIBITAHUN bepryiuiy, MpeaeIIbHBIE TeOpeMBbl. BEIOOpOUHEI METOT 1 3.
dbopmyny bepuymnu, npubmmkenusie Gpopmysiel Myaspa-Jlamiaca OLICHUBAHKE MAPaMETPOB. DICMEHTHI
u [lyaccona, QyHKIUIO pacpeieicHUsI CITyIaifHON BETUYHHBI H €€ KOPPEISIIHOHHO - PETPECCHOHHOTO aHAIH3a. Ox3ameH
CBOMCTBA. TUNIOTHOCTh PacIpe/IeiCHHs H €¢ CBOMCTBA, YHCIIOBBIC [TpoBepka CTAaTUCTUIECKHX TMITOTE3

XapaKTePUCTUKU CITy4alHbIX BEJIMYMH U UX CBOMCTBA, OCHOBHbBIE
3aKOHBbI pacCripeaCICHUA Cﬂy‘iaﬁHbIX BCJINYHMH, 3aKOHBI
pacripeneneHus cllyJaiiHbIX BEKTOPOB, HepaBeHCTBa UeObleBa,
npeienbHbIe TeopeMbl Yebriiesa, bepaymmu, Jlismynosa, Myaspa-
Jlamnaca, BEIOOPOYHBII METOM, IMITUPUIECKUE 3aKOHBI
pacnpeneneHus, SMIMPUIECKIE MOMEHTBI, JOBEPUTEIbHBIN
MHTEPBAaJl, UHTEPBAJIbHbBIC OLICHKH, BHIOOPOYHBII MapHBIN

K03 PULIMEHT KOppeNsLuy, TapHas perpeccus, MPOBepKa IMIOTe3
O PaBEHCTBE JUCIEPCUI U CPEAHUX 3HAYEHUH HOPMAJIBHO
pacrpeneseHHbIX COBOKYITHOCTEH, KpuTepuil cornacus [Iupcona.

3. IIIkana oneHNBAHHSA

[Topsinox opraHu3anMy OLIEHUBAHUS PE3yJbTAaTOB OOYUYEHHS B YHMBEPCUTETE PErJIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OllEHHBaHHS Pe3yJIbTaTOB 00y4YeHUs] B TOMCKOM MOJNUTEXHUUeCKOM yHHBepcuTeTe (CuctemMa OleHHBaHHs)» (B JEUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercss OalibHO-pEUTUHIOBasi CHCTEMa OLICHUBAHUS pPe3yibTaToB oO0ydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yueOHoil nesrenbHOcTH (M3ydyeHue nucuumnd, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTHKH) OIpenenseTcs CyMMOH OajuioB 1o
pe3ysibTaTaM TEKYILIEro KOHTPOJISI U IPOMEXKYTOUHOM aTTecTaliy (MTOroBasi pedTHHIoBasi olleHKa — MakcuMyM 100 6asioB).

PacnpeneneHne OCHOBHBIX H AOINOJHHUTCIBHBIX 0amaoB 3a OLCHOYHBIC MCEPONPHUATUA TCKYLIECTO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ aTTeCTanuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIIMHBI.

P CKOMCHJAYyCMas HIKajia JJId OTACJIbHBIX OLICHOYHBIX MCpOHpI/IﬂTI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHUsI CooTBeTcTBHE
33 aHUs TPaAMIHOHHON OlleHKe

90%+100% «OTnuyHO» OTnnyHOE MOHMMAHKE MPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIaJIEHUE OIMBITOM MPAaKTHYECKOH 1€ TeIbHOCTH,

OnpeneieHne OLEeHKH




HCO6XO)II/IMI)IG pE3yIbTAThI 06yquI/m C(l)OpMI/IpOBaHI)I, HUX Ka4CCTBO OLICHCHO KOJIUYCCTBOM GaJ'IJ'IOB, OJNIM3KHM K MaKCUMaJIbHOMY

70% - 89% «XOpOHIO» HOCTaTO‘-IHO MOJIHOC NOHMMAHUEC MPEAMETA, XOPOLINE 3HAHUA, YMCHUA U OIIBIT HpaKTH‘IeCKOﬁ JACATCIBbHOCTH, HeO6XOJJI/IMLIe PE3YJIbTAThI
O6y‘{CHI/Iﬂ C('l)OpMHpOBaHBI, Ka4€CTBO HU OJHOI'O U3 HUX HC OIICHCHO MUHHUMAJIbHBIM KOJIUYCCTBOM 0asoB
55% - 69% «Y IOBIL» HpI/IeMﬂeMOC NOHUMAaHUC MpeaAMETA, YAOBJICTBOPUTCIIbHBIC 3HAHUA, YMCHUS U ONBIT HpaKTH‘-IeCKOﬁ JACATCIBbHOCTH, H606XOJ_II/IMLIC

PE3YyJIbTAThI O6yquI/IH Cq)OpMPIpOBaHLI, Ka4yeCTBO HEKOTOPBLIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYCCTBOM 0asioB

0% - 54%

«Heynosin.»

Pe3ynpraTsl 00ydeHHUs] HE COOTBETCTBYIOT MUHIMAJIBHO TOCTATOYHBIM TPEOOBAHUIM

[IIxana qy1s1 OIEHOYHBIX MEPOINPUSITUI HK3aMEHa

% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
3a]aHMii IK3aMeHa 0asL TPaIULIMOHHOI OLleHKe Onpenesnenne onenKu

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE IPeAMETa, BCECTOPOHHUE 3HAHMUS, OTJIMYHbIE YMEHUS U BIIaJICHUE ONBITOM NMPAKTHYECKON
JeATeIbHOCTH, HEOOX0ANMBIE PE3YJIbTAThl 00yUeHHS ChOPMHUPOBAHBI, X KAYECTBO OLICHEHO KOJINIECTBOM 0ayuIoB, OJIM3KUM
K MaKCUMaJIbHOMY

70% - 89% 14+17 «Xoporro» JlocTaTo4HO TOJIHOE TOHNMAHHUE MPEIMETa, XOPOIINE 3HAHUS, YMEHHS U OIIBIT IPAKTHYECKON e TENbHOCTH, HEOOXOMMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM OalIOB

55% - 69% 11+13 «Y IOBIL» [IpuemieMoe MOHUMaHKE IPEAMETA, YIOBICTBOPUTEIbHbIEC 3HAHHS, YMEHHUS U OIBIT IPAaKTHYECKOH e TeTbHOCTH,
HEOOXOANMBIE PE3YNIbTAaThl 00ydeHHs CPOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX M3 HUX OIIEHEHO MUHUMAJIbHBIM KOJIHIECTBOM
0a1oB

0% - 54% 0+10 «HeymoBi.» PesynbraTel 00y4eHus He COOTBETCTBYIOT MUHUMAIIBHO JOCTATOYHBIM TPEOOBAHUSIM

IlepeyeHb TUNOBBIX 321aHU I

Ouenounsie IIpumepsbI THIIOBBIX KOHTPOJILHBIX 3aJaHAH
MEpPONpUATHS
1 | KonrposnbHas
paborta KounTposabHasi padora 1
1. U3 50 xonumencatopoB 3a BpeMsi T W3 cTposl BHIXOIAT 5 KoHAeHcaTopoB. st KOHTpossl BeIOMparoT 8 KoHaeHcatopos. Haiitu
BEPOSITHOCTh TOTO, YTO CpeAM HUX 3a BpeMsi T W3 cTpos BbIimeT poBHO 1 KoHjaeHcarop, ucmonb3ys (opmyny Ilyaccona u
JIOKaJIbHYIO TeopeMy Jlammaca.
2. Tlpubop cocToUT M3 ABYX y3JIOB @ 1 D, cCOeIMHEHHBIX MOCIIEI0BATEILHO B CMBICIIC HAISKHOCTH, M CTA0MIIN3aTOpa HAIPSDKEHUS S,

paboTaroliero B AByx pekumax. Ilpu padoTe ctabuiauzaTopa B IEPBOM PEKUME C BepOSTHOCThIO 0.7 HaeKHOCTh y3i10B Pla) =
0.9, P(b) = 0.95. Ilpu pabGote crabunuzaropa BO BTOPOM peXHMe HAIKHOCTH y310B P(a) = 0.8, P(b) = 0.9. Haiitn Hane:)xHOCTH
npudopa, eciu y3Jbl HE3aBUCHUMBI.

3. 3amaHa IJIOTHOCTB paclpeneieHus f{x) ciaydaiHoi Beauunnsl X: f(x) =

Axsinx, xe(0,7)
0, xe (0,m)

Tpebyetcs HailTu A, mocTpouTh rpaduk f{x), Haiitu QyHKuMIO pactpeneneHus F(x) u nocTpouTs ee rpapuk, HANTH BEPOSITHOCTD




T

nonaganus BenuarHel X Ha ydacTok ot 0 1o 2 . Berauciauts M[X].

4, Hoxkazats popmymy Ilyaccona.

5. [InoTHOCTH pacpeneneHus HenpepbIBHOH ciydaiiHoil Bennunnbl. CBOMCTBa (C TOK-BOM).
KonTpoabnas padora

2
CJICHUS.

|0 |1]2 |3
n 10|13 |15 |12

1. Tloctpouth rHCTOTpaMMy, IOJIHUIOH;

2. Haiitu ToueuHbIe OLICHKHU MaTEMAaTUYCCKOT'0 OKUAaHUA, TUCTIEPCHUU, CPEAHCKBAAPATUYHOT'O OTKIIOHCHUA, aCUMMETPHUU U OKCIIECCA,

3. Tpu yposue 3naunmocts { = 0.05 mpoBepuTh rUIIOTE3y O pacrpeeICHUH JaHHO BEIOOPKH MO0 HOPMATbHOMY 3aKOHY;

4. Haiitu HWHTCPBAJIbHBIC OLCHKHW MAaTCMAaTUYCCKOI'O OXKUAAHUA, AUCICPCUU C HAACKHOCTBIO ® =0.9.

2 2

)
Sy —08u’r =06

ITo nByM He3aBHCUMBIM BbIOOpKaM 00beMOB Ny, = 11 u N, = 10 HOpMaNbHBIX paclpeaeIeH!i HalIeHbI X =30.u Y= 28.u

. Ilpu ypoBHe 3naunmoctu { = 0.05 nposeputs HyneByto runoresy H,: my = m, npu koHkypupyromei H,: m, m,.

W3,

[Tpumep BapyaHTa HHINBUAYAIBLHBIX 3a0aHUl 1.

W3 100 u3nenwuii, cpeau KOTOPBIX UMeEETCs 4 HEeCTaHAAPTHBIX, BEIOPAHbI CIIy4aHBIM 00pa3oM 6 M3memuii 1 MPOBEPKH MX KauecTna.
Omnpenennuts BEPOSATHOCTh TOTO, YTO CPEAW BBIOPAHHBIX 6 W3AENMid OKaXyTcs POBHO 1 HeCTaHJapTHOE W3JENHE, HCIIONb3Ys
KJIaCCHYECKOe OTpe/ielieHre BeposiTHOCTH, hopmyiy bepryiuu, popmyiy [lyaccona u okansHyto Teopemy Jlariaca

Cucrema S coCTOUT U3 TpeX HE3aBUCUMBIX mojcucTeM S,, S,u S.. HencrpaBHOCTB XOTsI ObI O/IHOM MOJICHCTEMBI BEJIET K HEUCIIPABHOCTH BCEi
crcTeMbl (TIOICHCTEMBI COENHEHBI TIOCIIeI0BaTENBHO). [ToacucTeMa S, COCTOAT U3 IBYX HE3aBHCUMBIX ayOnupyronmx 6iokos b, (kK =1,2) (cxema
MapayieNbHOro HOACOeINHEHNS OJIOKOB B IIOACHCTEMAX).




Haiitu HaIe)KHOCTh CHCTEMBI — BEPOSITHOCTD TOT'0, YTO CHCTeMa Oy/IeT HCIpaBHa B TEUCHHH HEKOTOPOTO BPEMEHH, €CIIM U3BECTHBI HA/IC)KHOCTH
6nokoB P(a) = 0.95, P(b,) = 0.9, P(c) = 0.99.

Jlana cucrema U3 IByX OJOKOB @ U D, COeIMHEHHBIX MapaylIebHO B CMbICIIE HaASKHOCTH. Kax b1l U3 ABYX OJIOKOB MOKET paboTaTh
HE3aBHUCHMO OT JPYrOro B TPEX PasHBIX pekuMax. BeposTHOCTh HacTyruieHus mepsoro pexuma 0.1, sroporo 0.3 . HagesxHOCT
paboThI mepBoro 0ioka B 1 — M, 2 — M, 3 — M peskumax paBHa cootBeTctBenHo 0.9; 0.8; 085 . HagexxHocTs paboThl BTOpOro 0JI0Ka B
1-—wM, 2 —M, 3— M pexumax paBHa cootBeTcTBenHo 0.9; 0.95; 0.8 . Haiitu HameKHOCTh CHCTEMBI, €CJIM OJIOKH HE3aBHCHUMBI.

Iepenaercs 5 coobmennii o kanary cBsi3u. Kaxxnoe cooOmenne ¢ BeposTHocThio P = 0.3 He3aBUCHMO OT Ipyrux uckaxkaercs. CiaydaiiHas

BeJIMYMHA X — YUCIIO HE MCKaXXEHHBIX cooOmIeHni. [TocTponTh ee 3aKOHbI pacipeeneH s, HX rpap UKy, HAiTH ee YUCIIOBBIE XapaKTEPUCTHKH.
HaiiTi BeposITHOCTB TOT0, 4TO OyIeT UCKaKEHO HE MEHEe IBYX COOOIIEHHH.

5. 3ajana MIOTHOCTh paclpeaesieHus f(x) CiydailHol BeTUIUHbI X:

Asin® x, xe(0,7)
0, xe (0,7
foo = @7,
Tpebyetcst HaliTh KO PUIMEHT A, TOCTPOUTh rpaduK MIIOTHOCTH pacnpeaeieHus f{x), HaiiTi ¢yHkuuio pacrnpenenenus F(x) u

¥/

MOCTPOUTH €€ TpauK, HAUTH BEPOATHOCTD TOMAAaHUs BeJIMYUHBI X Ha y4acTok oT 0 110 4 . Haiitu uncnossie XapaKTEPUCTUKHU
Cy4yallHOU BeNMUYUHBI X.

[IpuMep BapuaHTa MHAWBUIYAILHBIX 3aJaHUH 2.

1. Tlo BeIOOpKE 0O6BemMa N = 100 mocTpoeH psj pacipeieicHus:

X |-20|-15|-10|-05] 00 | 05| 10 | 15
p. | 0.06 | 0.11 | 0.19 | 0.22 | 0.16 | 0.12 | 0.08 | 0.06




Hocmpoumb cucmoepammy, nojaucon u IMRUPUUECK)o d)yHKlﬂliO pacnpe()eﬂeHuﬂ. Havimu moueunvie OYEHKU mamemamu4deckoco OJICM()aHuﬂ,
ducnepcuu, cpeéﬂeksa()pamuqyoeo OMKJIOHEHUA, aCumMmempuu u sxcyeccd.

Hatimu 0ogepumensublii UHMEPBAL HEUIBECTNHO2O MAMEMAMUUECKO20 OHCUOAHUS HOPMATLHOU CAYHAUHOU 6eaudunvl X, 3HAA 008ePUMENbHYIO
seposmuocme ® = 0.99 , o6vem soibopru N = 20, evibopounyio cpednioro X =200, ecnu 1) (=10,2)s=10.

ITo pe3ynbTaTam SKCIEPUMEHTA TOTydeHa TabrIia HaOIIOAeH A CUCTEMBI ciTydaitHbix BennauH (X, Y):

X

Y 1 2 3 4 5 6
-11001;003;002{001{ 00 { 0.0
-2 1002008 ;006013003 0.0
-3 00 | 00 {005}0.08i0.13]0.02
41 00 { 00 {0.02:0.06i0.07{0.08
51 00 00} 00 {001{0.03]{0.05

Oyerumyb dannyro mampuyy pacnpedenerus (X, Y) na peepeccuro 6udos f(X) = ®+ @X u f(X) = @+ BX + ®x-.

ITo nBym OOJBLIMM HE3aBHCHMBIM BBIOOpKaM 00beMOB Ny =42 u N, = 58 HOpPMaJIBHBIX paclpeelieHnil HaiifieHbl BHIOOPOYHBIC 3HAUCHUSIMH

D

MaTematiuecknx oxumanuii X = 120 u y- 130. [Iucnepcun M3BECTHBI D, _ 24 u ~¥=20 . ITpu yposHe 3nauumoctu { = 0.05 nposeputs

HyseByto runotesy H,: m, = m, npu koukypupytomeit 1) H,: m,  m,, 2) H;: my<m,.

ITo xputeputo Ilupcona mpu yposre 3HaunmocTH {( = 0.01 mpoBepuTh rHIIOTE3y O paclpeAeiNeHHH CIy4ailHOW BenMuuHBI X 1O
HOPMAaJIbHOMY 3aKOHY, €CJIM 3a/1aHO N, TONaIaHnil BBIOOPOYHBIX 3HAYCHHUIT CITy4aifHON BEeMMUMHBI X B MOAUHTEPBAT A= (&, b, ):

A |10 /15[ 15 /20 ] 20 /25| 25 /30 | 30 /35

n, 15 20 35 18 12

DK3aMeH

HepequL BOITPOCOB, OTBETHI HA KOTOPBIC JAKOT BO3MOXKHOCTHh CTYACHTY INMPOACMOHCTPHUPOBATH, a IMPCIOAaBaTCIIIO
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OLICHUTH CTCTICHD YCBOCHHUA TCOPECTHYCCKUX U (baKTI/I‘IeCKI/IX 3HAHMI Ha YPOBHE 3HAKOMCTBA

Yto B TeOpUHU BEpOATHOCTEH MOHUMAIOT 101 coObITHEM? Kakoe coObITHE HA3BIBAIOT NOCTOBEPHBIM? Kakoe — HeBO3MOXKHBIM?
Kakwne onepanum onpenencHs! Hal COOBITHIMHI? KakoBbI CBOMCTBA 3THX OIIepaItiii?

ChopmynupyiiTe CTaTHCTHYECKOE, KIACCHYECKOE, TCOMETPHUYECKOE OIPENEeNICHUs] BEPOSTHOCTH. B  Kakux ciyuasx
WCIIOJIB3YIOTCSI 3TH OIpeIeNeHns?

CdhopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPUHU BEPOSTHOCTEH.

VKaxuTe OCHOBHbBIE CBOMCTBA BEPOSITHOCTH.

Yro Takoe ycinoBHas BeposTHOCTH? Kak onpenensercs: 3aBUCUMOCTh U HE3aBUCUMOCTD COOBITHIA?

UeMy paBHBI BEpOSTHOCTH CYMMBI U TTPOU3BEJCHHS COOBITHIA?

B kakux ciydasx ais pacdera BEpOsSTHOCTEH MpuMeHseTcs: opMyJiIbl IOTHON BEeposSTHOCTH 1 batieca?

Uro Takoe cxema ucnbeiTanuii bepuymmn?

0. B xakux cinyyasx jjis pacyera BeposTHOCTeH npuMeHstoTes Gopmyiibl beprymm. Myaspa-Jlamnaca, [Tyaccona?
1. Yro Takoe crmydaitHas BenuarHa? UTO HA3BIBAIOT 3aKOHOM pacTpeieNieHHsI CITyYaifHON BEIINIHHBI?

12. Kakas ciydvaifHass BeTMYMHA HA3bIBACTCS TUCKPETHOW ciydailHON BenmumHON? UTO Takoe psii pacmupenenceHus TUCKPETHOM

CITy4aiHOUM BEIMYUHBI?

13. JlatiTe onpenenenue PyHKIUN pacpeIe/iCHUs CIIydaiiHOM BeIMUrMHbl. KakoBbI OCHOBHBIC CBOMCTBA (DYHKIIUU pacHpe/Ie/iCHuUs

CIy4allHOU BEJIMYUHBI?

14. Kakas ciydvaiiHasi BeIMYMHA HAa3bIBAETCSl HEMPEPBHIBHOM cCilydyaiiHOW BennuumHOW? YTO Takoe IIOTHOCTH paclpeaeieHHs

HEIMPEPHIBHOM CITy9aliHON BETMYUHEI?

15. KakoBbI OCHOBHBIE CBOWCTBA IUNIOTHOCTH M (D)YHKLUH paclpeelieHNs] HETIPEPHIBHON CIIy4aiiHON BETUYNHBI.
16. Kakue uncioBble XapaKTepUCTUKH CITyYaiiHOH Benmu4nHbI Bl 3HaeTe? UTO XapakTepU3yIOT 3TH XapaKTEPUCTUKN?

17.
18.
19.
20.
21.

22.

23.
24,

25.

Kak onpenensercs MmareMaTH4ecKOe OXKHUIaHUE CIyYaiiHON BeIMYHHBI, KAKOBBI CBOMCTBA MAaTEMaTHYECKOTO OXKHUIaHUA?

Kax ompenensiercst mucnepcust cirydaiiHoi BeTnauHbl? KakoBBI CBOMCTBA AUCTIEPCUU?

Kak onpenensioTcst 1 4To XapaKTepU3yIT KOAPPUIMEHT aCHMMETPHH U 9KCLECC PACIPEACICHUS?

Kak onpenendiorcs KBaHTWIN U KPUTUYECKHE TOUKH pacIipeieleHus?

Kakoe pacnpeneneHue Ha3biBaeTcsi OMHOMHAJIbHBIM? YKaXHTE OCHOBHBIE YHCIOBBIE XapaKTEPHCTHKH OHMHOMHUAIBHOTO
pacrpeneneHus.

Kakoe pacnpenenenue HasbpiBaercsi pacnpeaenenueMm Ilyaccona? KakoBbl OCHOBHBIE UHMCIIOBBIE XapaKTE€PHUCTHKH
pacmpeneneuus Ilyaccona?

Yro Takoe mpocTemii NoTok coObITHii? KakoMy pacnpeneneHnio NoAUYMHIETCs MPOCTEUIINN ITOTOK COOBITHIA?

Kakoe pacnpeznenenne Ha3bIBalOT PaBHOMEPHBIM pacmpeaeieHuem? Yemy paHbl IIOTHOCTh M (YHKIMS pacHpeaesieHus,
OCHOBHBIE YHCIIOBBIE XapPAKTEPUCTHKH PABHOMEPHOTO pacIpeaeIeHuns?

Kakoe pacmpenenenne Ha3pIBAalOT HOPMAIBHBIM pacmnperneneHueM. KakoBa TMJIOTHOCTP M OCHOBHBIE YHCIIOBBIC
XapaKTepUCTUKH HOPMAJIBHOTO 3aKOHA?




26.

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

39.
40.

41.
42.
43.

44,
45,

46.

47.
48.

Uro Takoe craHzapTHas HopMaibHas BenuumHa? KakoBa cCBsI3b MeXIy QYHKUUSAMH paclpeAeieHus] MPON3BOJIBHOM
HOPMAJIbHON BENWYWHBI W CTaHIAPTHON HOpManbHOW BenmmumHBI? Kak cBs3aHa (QyHKOWS pacmupeneneHHsl CTaHIapTHOU
BeNWYMHBI ¢ pyHKIMel Jlanmaca?

Kak omnpenensercss BepOSATHOCTh OTKJIOHEHHS HOPMalbHOW CiIydallHOM BEMMYMHBI OT MAaTEMaTHYECKOTO OXXKHMIaHWs Ha
3aJaHHYIO BEJIMYMHY? B 4eM COCTOUT IpaBUiIoO «Tpex CUrm»?

UTo Ha3BIBAIOT CHUCTEMOHW CIIy4alHBIX BeNnW4YnH (ciydailHeiM BekTopom)? Kak ompenmemsiercs (QyHKIUS pacmupeneneHUs
CHCTEMBI CITyYaiHBIX BEJIMYMH, KAKOBBI €€ CBOMCTBA (IS IBYXMEPHOTO CIIy4aifHOTO BeKTopa)?

Kakue ciyuaiiHble BEKTOpBI OTHOCAT K BEKTOpaM AWCKpeTHoro Ttuma? YTo Takoe Tabmuia COBMECTHOTO pachpeieeHHUs
CHCTEMBI, UMEIOILEH TUCKPETHOE pacipeeaeHue?

Kakwue cnydaliHple BEKTOPHI OTHOCST K BEKTOpaM HeMpephIBHOrO TUna? UTo Takoe MIOTHOCTH COBMECTHOIO PacHpeesIeHus
CUCTEMBI, UMEIOLIeH HempepbIBHOE pacnpezeneHne? KakoBbl OCHOBHbIE CBOMCTBA IIIOTHOCTH COBMECTHOT'O PacIpeieneHus?
Kak onpenensieTcst HE3aBUCUMOCTb CIIy4allHbIX BEIMYMH? UTO TaKoe yCIIOBHBIIN 3aKOH paclpeaeIeHUs?

YeMy paBHBI MaTEMaTHUECKOE OKAJAHNE U TUCIIEPCUS CYMMBI U IIPOU3BEACHUS CITyIalHBIX BEIUUUH?

Uro xapakTepu3yloT KoBapualusi H Kod(Q(UIMEHT Koppemsuuu clydaiiHbIX BelIWYMH? YKaXUTE€ OCHOBHBIE CBOHCTBa
KO3 GUIIEHTA KOPPEISAIIUH.

Kak OneHHTh BEpOSTHOCTh OTKIOHEHMS CIy4alHON BEIMYHMHBI OT MaTEMATHYECKOIO OXKHAAHUS C MOMOIIBIO HEPABEHCTBA
YeObiteBa?

ChopmynupyiitTe 3akoH OobIux uncen Yeorblera, TeopeMy bepHyuu.

CdopmynupyiitTe IeHTpalbHYIO npeaensHyto Teopemy (LIIIT).

Uro B MaTeMaTUYeCKOW CTAaTHCTUKE ITOHMMAIOT O]l TeHEPAIbHON COBOKYIMHOCTBIO? BhIOOpKOH M3 TeHepalbHOM
COBOKyIHOCTH?

Kak crpourcsa crarucruueckuil psa? B kakux ciayyasix OPUMEHSIETCS CIPYyNIUPOBAHHBIM cTaTucTHueckuil psaa? Kak
ONpeAeIsAeTCs JUIMHA UHTEepBaJla IPyNIAPOBaHUs?

UTo OIIeHMBAET CTATUCTUYECKHUMA PsiJl OTHOCUTENbHBIX YacToT? [ImoTHOCTE#H YacToT?

UYTo MCHONB3YIOT B KaydecTBe rpaMuecKOd WILTIOCTPALUHN CTaTUCTHUYECKHX pPsifoB? OLEHKONW KakUX KPUBBIX SIBIISIOTCS
MIOJIUTOH YacTOT M TUCTOrpamma?

Kakve BenW4MHBI HCHONB3YIOT B KadeCTBE YWCIIOBBIX XapaKTepUCTUK BbIOOpKM? KakoBBI OCHOBHBIE CBOWCTBAa 3THX
XapaKTepUCTUK?

Kak onpenesnsercs smnupudeckas GyHKLIuUs pacrpeneneHus? YKa)KuTe OCHOBHbIE CBOMCTBA A3TOH (hyHKIHU.

Yro Takoe oreHka napamerpa? Kakas orneHka Ha3piBaeTcs HecMenieHHOH? Kakas — cocrosrensHoi? Kakas apdexrrBHON?
Uro Takoe J0BEpUTENbHBII HHTEPBAT U BEpOSITHOCTH? KakOBbI OCHOBHBIE IPUHIMITEI TocTpoenus J{1?

Kax crpoutcst noBepUTEnbHBIN MHTEPBAT JUIsI MATEMAaTUYECKOTO OXHJAHUS HOPMAaJIbHOH I'e€HEepalbHOM COBOKYNHOCTH MpHU

M3BECTHOM M HeusBecTHOM O ?

Kak ctpoutcsi goBepuTenbHBIA HHTEpBaN sl AUCHEPCUA HOPMAIBHOW TE€HEPATbHONM COBOKYIHOCTU IMPU H3BECTHOM U
HeusBecTHOM ¢ ?

UTo Takoe CTaTUCTHYECKas TUTIOTe3a U CTATUCTHUECKHUA KPUTEPUi?

Kakune ommOKy Ha3BIBAIOT OIIHOKAMH IEpBOIro M BTOPOro poaa Mnpu HNOPUMCHCHHUU CTATUCTUYCCKUX KpI/ITCpI/IeB? Kak




OnpeacaIdeTCa MOIHOCTD U COCTOATCIIBHOCTD KpI/ITCpI/ISI?
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49. OnummTe KpUTEPHUit Coracust x [Mupcona It MPOBEPKHU TUIIOTE3BI O 3aKOHE PACTIPEIeIICHUSI.

50. OnummTe KPUTEPHH ISl MPOBEPKH THITOTE3 O 3HAYCHUH MaTEMATHIECKOTO OKUIaHHsI HOPMaIIbHON COBOKYITHOCTH.
51. Onummre KpUTEPUH I IPOBEPKH TUIIOTE3 O 3HAYCHUH JUCIICPCUH HOPMAIBHON COBOKYITHOCTH.

52. Kakue uCronb3yr0T KPUTEPUHU JJIs IPOBEPKH TUIIOTE3bI O PABEHCTBE TUCTICPCUI IBYX HOPMAJILHBIX BEIIMYUH?

53. Kakue HCHONB3YIOT KPUTEPHH JJIsl IPOBEPKH THITOTE3bI O PABCHCTBE JBYX CPEIHUX HOPMAILHBIX BEJINYHH?

MeToauueckue YKa3aHud 110 nmpoueaype onCcHuBaHust

OueHovHbIe

IIpoueaypa npoBeaeHUsI OLIEHOYHOT0 MePONPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3aHUSA

MepONPHATHS
KonTponbsHas B cemecTpe CTymeHTHI BBIMOMHSIOT 2 KOHTPOJBHBIX PabOTHI, cOAEp)KaHWE KOTOPBIX OXBATHIBA€T BCE Pa3feNbl IUCIUTUINHBL
pabora KaxxnoMmy cTyneHty BbimaeTcsi cBoil BapuaHT. KOHTpOIbHBIE paOOTHI MPOBOMATCS B YaChl MPAKTUYECKUX 3aHATHNA. 3a KaXKIYIO
KOHTPOJIBHYIO pa00Ty MaKCUMaJIbHBIN OaJlT ONPeeNsieTCss B COOTBETCTBUE C PEHTHHI-IIJIAHOM JUCIUTUIHHBI,
Kpurtepun oueHku 3aiaHusi:
e bajuibl 3a KOHTPOJIBHYIO pa0OTY MOJYYAIOTCS YMHOKEHUEM MaKCHUMAaIbHOTO 0ajuia, PeayCMOTPEHHOTO 33 HEE B
COOTBETCTBHE C PEHTHHT- TUTAHOM, Ha JIOJIFO0 BEPHO BHITIOJHEHHBIX 3a/IaHUN.
N3 B cemectpe cTynenTs! BeinonssitoT 2 /13 no BceM pazzgenaM nporpaMmbl JUCHUIUIMHBL. Y KaXIOTO CTYJIEHTa B TPYyMIIE CBOU

BapuanTt MJI3, HOMep BapraHTa COOTBETCTBYET MOPAAKOBOMY HOMEPY CTyJIEHTa B CIIMCOYHOM COCTaBE TPYIIIIHI.

W13 BeInaIOTCS KaXIOMY CTYACHTY IIEPCOHANIBHO.

Pemenue kaxaoro 3ajanus J0DKHO ObITh IOJPOOHBIM, C BKIIOYCHHEM MIPOMEXKYTOUYHBIX PAcu€ToB, PaCcCyKICHHUN, TIOSCHEHH, C
yKa3aHHEM KCIIOJIb30BaHHBIX METOIOB U (opMy.1. 3aJJaHHe BHICBIIACTCS OTAENbHBIM (paiinom, ykaseiBaeTcss ®UO, rpymnma.
Kputepun onennBanus

Odopmienue 3ananus 25% 0amios

Copnepxanune 75% Oannor




NJI3 cunraeTcs 3a4TEHHBIM, eCITH HabpaHo 6osee 55% OT MaKCUMATIBHOTO Oaslia 3a 3a/aHue

DK3aMeH

LlIKkanvt oyenueanun npuMeHUMbl 011 OUCUUNIIUH, KOmopble peanu3osvléanucs ¢ 27 agzycma 2018 (Bemynunu 6 deiicmeue
«Cucmema oyenusanus pesynomamos ooyuenusn ¢ TIY (Cucmema ouyenueanus)» npuxas Ne58/00 om 25.07.2018 2.)
«llonoscenue o nposedeHuu mexkyuiezo KORmpoaa u npomexcymounou ammecmavuu ¢ TILY npuxaz Ne59/00 om 25.07.2018
2»

Ha skx3amMeHe CTyIeHTY BBIIAIOTCS OWIIETHI, BKIFOYAOIUE TCOPETUUCSCKHUE BOIPOCHI M MTPAKTHUYECKUE 3a1anus. [IpenonasaTens,
MIPOBEPHB paboTy, B XO/I€ YCTHOH Oecellbl CO CTyIEHTOM MOJKET 33/1aBaTh BOPOCHI 110 CAaMOMY OWJIETY, a TaK)Ke JTOTIOJHUTEIHHBIE
BOIIPOCHI IO TEOPUU U TIPAKTUKE

CryIeHTsl, He CAABILINE 3K3aMEH B CECCHOHHBIN MEPUO, MOTYT II€PECAATh €ro B IIEPHOBI TUKBUAALNHI 3a10JDKEHHOCTEH B
COOTBETCTBHE C ACHCTBYIOIIECH MpoLenypou.

Pesynbprarsl mpomMeKyTOYHOH aTTecTaly 0(hOPMIIIOTCS] BEAOMOCTBIO M BHOCSATCS B 3a4ETHYIO KHIDKKY 00y4aroIerocs.
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