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1. Poap qucuumiamnbl «MaremaTtuka 4.1» B popMupoBaHUM KOMIIETEHIIHI BHIMTYCKHHKA:

DJleMeHT . Cocrapsiioniye pe3yJbTaTOB 0CBOCHHs (1eCKPHITOPBI
N MnaukaTopbl J0CTHKeHHSI KOMITeTeHIHI
00pa3oBaTeILHOI Kox KOMITETeHIHHI)
MPOrpaMMbI
(,ZIIECI;EIUIHHa CeMmecTp | KoMIIeTeHIIMH HanmeHoBaHne KoMIIeTeHIINH Kox HanMeHoBaHHe HHAMKATOPA HanMenosanme
\ AOCTHIKEHHUSI Kon
npakTuka, ['HA) HMHAMKATOpa
Briageer omelToM NpUMEHEHHS 3aKOHOB
€CTCCTBEHHBIX HAayK M MaTeMaTHYECKHX
YK(Y)-1.1B1 METOIOB M MOJENeH Uil pelleHus 3anad
CriocoGeH ocyeCTBIATE NOKCK, TEOPETUYECKOTO u MPUKIIATHOTO
KPUTHYCCKUIH aHAIN3 U CHHTE3 AHAH3HDYET 31a1y, BELIEISS €6 XADAKTCDA
YK(V)-1 nH(bopMaImy, TpuMeHITs cucteMuslii | M.YK(VY)-1.1 py ¥
0a30BbIE COCTABIIAIOIINE YMeer pemath 3alaudl TEOPETHYECKOTO U
MOJIXO[] JUIS PELIEHMSI TIOCTABICHHbBIX YK(Y)-1.1V1 HIPHKIAHONO XAPAKTEpa
3a1a4
3HaeT 3aKOHBI €CTECTBEHHBIX HAyK U
YK(VY)-1.131 MaTEeMaTHYECKUE METO/bl TEOPETHYECKOTr0
Xapakrepa
Brmaneer ammapatoM — MaTeMaTHYECKOH
Martematuka o P
41 4 Criocobe . CTaTUCTHKU ULt IPOBEICHUS
I H IIPHMEHSATh
' eCTeCTBeHHOI:I)-Ia aHbIe 1 TEOPETUYECKOTO HCCIIeIOBaHYS u
Y OINK(Y)-1.2B1 MOJIEJTHPOBAHUS (msmgecknx u
OOWEHHKEHEPHEIC SHAHMA, METONILI XMMHYECKUX TIIPOLECCOB U SBICHUM, a
MaTeMaTHYEeCKOro aHaIu3a U ITpumensieT MaTeMaTHYECKUII anmapat TaKOKe, 1A PEICHHS TIPO @eccnox—ranb}imx
OTIK(Y)-1 MOJIEIMPOBAHHMS B MHKEHEPHOU N.OIIK(Y)- TEOPHH BEPOATHOCTEN U sanas ’
JIeTeTIbHOCTH, CBSI3aHHOH ¢ 1.2 MaTeMaTHYeCKOH CTaTHCTUKH B YMCC:F HOMOMb30BaTH BEpOATHOCTHES 1
Pa3paboTKOH, IPOEKTUPOBAHUEM, UHXEHEPHOH JesTeIbHOCTH OTIK(Y)-1.2Y1 CTATHCTHYCCKHE METOMS i 0BpaBoTICH
KOHCTPYUPOBAHUEM, TEXHOJIOTHIMA ' AHHBIX
MIPOU3BOJICTBA H AKCILTyaTal[uU
6§OT6XHH‘{CCKI/IX CHCTgM 3HaeT OCHOBHBIE OIPE/ICIeHUs], IOHATHS U
OIIK(Y)-1.231 METOJIbI TEOPHUU BEPOSATHOCTHU U
MaTeMaTHYeCKOH CTATHCTUKU

2. IMToka3zaTesu U MeTOALI OLICHUBAHUSA

Ili1anupyemsle pe3yJbTaThl 00y4eHHs 10 JUCHUILIHHE

Ko unaukaropa

Kox

HaumenoBanue

JOCTHKEHHUS
KOHTPOJIMPYeMoii
KOMIETeHIIHH
(nJ1u ee yacTn)

HaumeHoBaHue pa3iesia JUCHUILTAHbI

MeToabl OLIEeHHBAHUS
(O eHOYHbIEe MEePONIPHSATHS)

Pl Brnaneer

OCHOBHBIMHU MMOHATUAMU U METOAAMUA TCOPUN BepOHTHOCTeﬁ U MaTeMaTHYECKOMN
CTaTUCTHUKH

YK(Y)-1.1
WL.OIK(Y)-1.2

1.Ciryyaiiasle cOOBITHS

a”HaJaM3a

2.Cny4aiiHbple BETMYHUHBI U UX CHCTEMBI

3.3aK0H OOJBIINX YUCEN, MPEICTbHBIE TEOPEMBL.
4.BBIOOPOYHBII METO/I M OLICHUBAHHE [TAPAMETPOB
5.21meMeHThI KOPPEIIHOHHO - PErPECCHOHHOTO

KonrponbHas paboTa




6.IIpoBepka CTaTHCTHYECKHUX THIIOTE3

P2 VYmeer N.YK(Y)-1.1 1.Cityvaiinble cOOBITHS KontposnbHas pabota
HCTIONB30BaTh BEPOSITHOCTHBIC U CTATUCTHIECKHE METOJIBI ISt 00pabOTKH N.OIIK(Y)-1.2 2.CiryyaiiHble BeIMYUHBI H HX CUCTEMBI nuas.
JTaHHBIX, @ IMEHHO: alreOpy BEpOSTHOCTEH CIIyJaifHBIX COOBITHIA, 3aKOHBI 3.3aK0H OONBIINX YHCE, IPEEIbHBIC TEOPEMEL.
pacrpeeneHust Clly4aiiHOW BEMYMHbI H HX CHCTEM, 3aKOHBI OOJIBIINX YHCEI 1 4.BpIOOpOYHBIl METO/I M OLICHUBAHHE [TAPAMETPOB
IpeieTIbHBIe TeOPEMBI, BHIOOPOUYHBII METO/] U OLICHUBAHUE IIapaMEeTPOB, 5.O1eMeHTHI KOPPEIISIIHOHHO - PErPECCHOHHOTO
perpecCHOHHBIE MOJIEIIH, IPaBUJIa TIOCTPOCHHS U IPOBEPKH CTATHCTHISCKUX aHanM3a
THIIOTE3 6.IIpoBepka CTATHCTHYECKHUX THIIOTE3
P13 3Haer N.YK(Y)-1.1 1.Cry4aifnble cOOBITHS KonTponbnas pabota
AKCHOMATHYECKOE OIpPE/e/ICHHE BEpPOSITHOCTH, OCHOBHBbIE Teopembl Teopuu | M.OIIK(Y)-1.2 2.Ciy4aiiHple BEJIMYHUHBI U UX CHCTEMBI nas.

BeposTHOCTeH, (OpMyNIbl  MONHOH  BeposiTHocTH M baiieca, cxemy 3.3aK0H OOJIBIIHNX YKCET, IPEIEIbHBIE TEOPEMBL.
MOCNIeZIOBATEeNbHEIX ~ HCHBITaHUN  bepHymmm,  dopmymy bepuymmm, 4.BBIOOPOYHBII METOA H OLICHUBAHHE [TAPAMETPOB
npubmmkeHasie  Gopmynsl  Myaspa-Jlaraca  u Ilyaccona,  ¢dyHKIwHIO 5.21eMeHTbI KOPPEJSILIMOHHO - PErpecCUOHHOTO
pacripeneneHus — CIy4ailHOW  BEJIMYMHBI M €€  CBOWMCTBA.  IUIOTHOCTD aHaIM3a

pacrpesieNieHHss ¥ €€ CBOMCTBA,  YHCIOBBIC XapaKTEPHCTHKH CIIyYaifHBIX 6.IIpoBepka CTaTUCTHIECKHX THIIOTE3
BEJIMYMH M HX CBOWCTBA, OCHOBHBIC 3aKOHBI PACIPEAEICHHs CIIy4alHbIX
BEJIMYMH, 3aKOHBl pACHpPENENICHUS CIy4YaiHBIX BEKTOPOB, HEPABEHCTBA
YeObimieBa, npeaeibHbie TeopeMbl YeObiesa, bepayum, Jlsmynosa, MyaBpa-
Jlammaca, BBIOOPOYHBIN METOJ, SMIMPUYECKHE 3aKOHBI paclpeliesIeHus,
SMIIMPUYECKHE MOMEHTBI, JIOBEPUTEIbHBII MHTEPBAJ, WHTEPBAJILHBIC OLICHKH,
BBIOOPOYHBIN TTApHBIN KOd(D(PUIMEHT KOPPETALMY, IIapHasi perpecchs, IpoBepKa
TUIIOTE3 O PABEHCTBE [JHUCHEPCMH M CPEJHUX 3HAYEHUH HOPMAJIbHO
pacrpeieJICHHBIX COBOKYIHOCTEH, Kputepuid coraacus [Tupcona.

3. IIkaja oueHUuBAHUSA

[Topsinox opraHM3anMy OLIEHUBAHUS PE3YJIbTaTOB OOYUYEHHUS B YHMBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBAaHUS Pe3yJbTaTOB 00y4eHUs: B TOMCKOM MOJNUTEXHUYECKOM yHHBepcuTeTe (CHucTema olleHuBaHU)» (B AEHCTBYIOLIEH peAaKIIuN).
Hcnonp3yercss OaabHO-pEeUTHHIOBasi CHCTEMa OLICHUBAHHUS pPe3yJbTaToB 0oO0ydeHus. MtoroBas oneHka (TpagulMOHHAs W JUTEpHas) MO BHUAAM
yuebHoil nesrenbHocTH (M3yuyenue aucuumind, YHUPC, HUPC, kypcoBoe NpOoeKTHpOBAaHHE, IMPAKTHKH) OIpeeNseTcss CyMMOH OauioB Mo
pe3ysbTaTaM TEKYIIero KOHTPOJIS ¥ MPOMEXKYTOUHOM aTtectaiuu (IudepeHIMpoBaHHbIil 3a4eT) (MTOroBas peUTHHIOBas OleHKa - MakcumyMm 100
0aioB).

PacnipeniesieHrie  OCHOBHBIX M JIOMOJHUTENBHBIX Oa/IOB 3a OLIEHOYHBIE MEPONPHUATUS TEKYIIEro KOHTPOJS M NPOMEXYTOYHOW aTTeCTalluu
YCTaHABJIMBAETCS KaJIEHIapHBIM PEUTHUHI-INIAHOM JUCIUIINHBL.

P CKOMCHAYCEMas HIKaJIa I OTACIBbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHUS CooTBeTCTBHE
” OnpenesieHne OLeHKH
3alaHUusA TPAAUIIMOHHOM OLICHKE
90%+100% «OTINYHOY OTnnyHOE MOHUMAHUE MTPEeIMETa, BCECTOPOHHUE 3HAHUSI, OTJINYHbIE YMEHHUS U BJIAJIEHUE OINBITOM IPAKTHYECKOH J1eITeIbHOCTH,
HE00X0IMMBIE Pe3yJIbTaThl 00y4eHUs CHOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJUYECTBOM 0AJIOB, OJU3KHM K MAKCUMAIBHOMY
70% - 89% «Xoporo» JlocTaTouHO MOTHOE IIOHMMAaHHUE MIPEIMETa, XOPOIINE 3HAHUS, YMEHUS H OIBIT IPAaKTUIECKOH NesITeIbHOCTH, HEOOXOMMEIC PE3yIIbTaThI
00y4eHus c()OPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAIIEHBIM KOJIUYECTBOM OallioB




55% - 69% «Y IOBILY [IpuemireMoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHMUS, YMEHHUS U OTIBIT IPAKTUIECKOM NesATeTbHOCTH, HEOOXOMMEIC Pe3yIIbTaThI
00y4eHus chOPMHUPOBAHBI, Ka4eCTBO HEKOTOPBIX M3 HUX OLICHEHO MUHUMAJIEHBIM KOJIHYECTBOM 0aJIoB

0% - 54% «Heynosn.» Pe3ynbpTaThl 00ydeHHUs] HE COOTBETCTBYIOT MUHUMAIBHO JIOCTATOYHBIM TPEOOBAHUSIM

[Tkana 11 OLLEHOYHBIX MEpONpUATHH U 1uddepeHIMpOBaHHOIO 3aueTa / 3a4era

Crenens
c()opMHPOBAHHOCTH CooTBeTcTBHE
Bana . OnpeneJienne oneHKH
pe3yabTaToB TPaAHUUNOHHOHU OLICHKE
00yueHunst
90% + 100% | 90+ 100 «OTnuaHO» OTin4HOE MOHMMAaHKE NpeaMeTa, BCeCTOPOHHUE 3HaHUS, OTIIMYHbIE YMEHUS U BIaJIEHHE ONBITOM NMPAKTUYECKON e TeIbHOCTH,
HEOOXOAMMBIE PE3YJIbTAaThl 00y4eHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJIbHOMY
70% + 89% 70 + 89 «Xopo1o» JlocTaTo4HO MOJIHOE MOHUMAaHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0IUMBbIE
pe3ysbTaThl 00y4eHHs COPMUPOBAHbI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM OalIOB
55% + 69% 55+69 «Y IOBIL» [Tpuemnemoe MoHNMaHNE MTPEAMETA, YAOBICTBOPUTEIIBHBIC 3HAHNS, YMECHUS U OTIBIT IPAaKTHIECKON NEATEIbHOCTH, HEOOXOIMMBbIE
pe3ynpTaThl 00yueHHs C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MHHAMAIIEHBIM KOJTMIECTBOM OallioB
55% +100% | 55+ 100 «3a4TeHOY Pe3ynbpTaThl 00ydeHHUs] COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBAHHSIM
0% + 54% 0+54 «Heymorm.»/ PesynbTarel 00yueHus: He COOTBETCTBYIOT MUHHUMAIILHO JIOCTATOYHBIM TPEOOBaHUAM
«He 3aureHo»

4. TlepeyeHb THNOBBIX 33/IaHUI
OneHoYHbIe MEPONPHATHS IIpuMepbl THIOBBIX KOHTPOJILHBIX 32JaHU

1. | KonTposbHas pabora

KoHTponbHas paboTa 1

1. W3 50 xoumencaTopoB 3a Bpemsi T U3 CTPOs BBIXOMAT 5 KOHAEHCATOPOB. sl KOHTPOJSI BEIOUPAIOT 8 KOHICHCATOPOB.
Haiiti BeposITHOCTB TOTO, YTO Ccpeny HuX 3a Bpemsi T W3 CTpOs BBIMAET POBHO 1 KOHAEHCATOP, UCHOINB3Ys (HOpMYITY
ITyaccona u JokanpHyo TeopeMy Jlamaca.

2. TlpuGop coCTOMT M3 ABYX Y3JIOB @ M D, COEIMHEHHBIX MOCIENOBATEIbHO B CMBICIE HAJEKHOCTH, M CTAbHIA3ATOPa
HanpsDKeHus: S, paboTaroliero B IByX pexxuMax. I[lpu paboTe crabuim3zaTopa B IEpBOM pexuMe ¢ BepositHocThio 0.7
HaJEKHOCTD y3710B P(a) = 0.9, P(b) = 0.95. IIpu paGote crabuinsaropa BO BTOPOM PEKHUME HAJIEKHOCTH Y3708 P(a) =
0.8, P(b) = 0.9. Haiitn Hasle:>KHOCTH IPHOOPA, €CIIH Y3JIbI HE3ABHCHMBI.

Axsin x, xe(0,7)
0, x ¢ (0,7)

Tpebyercst Haiitu A, moctpouth rpaduk f(x), Haiitn dynkimo pacnpemeneunsi F(x) u moctpouts ee rpaduk, HaWTH

3. 3apana miotHocTh pacnpeaenenus f(x) ciayuaiiHoi Bemmunabl X: f(x) =




O1ueHoYHbIE MEpPONpPUATHS

HpnMepu THIIOBBIX KOHTPOJbHBIX 3agaHmi

BEPOSITHOCTH nonaaanus BeanduHbl X Ha yyactok ot 0 go % . Beraucnuts M[X].
2

4. Jloxa3atb popmymny [TyaccoHa.
5. TInoTHOCTH pacmpeneeHus HEMPePhIBHOW ClTydaitHO# BeanuuHbl. CBONCTBA (C JOK-BOM).

KoHTponbHasA pabora 2

|) Jan psix pactpeneneHust.

Xi 0. 1. 2. 3.
ni 10 13 15 12

=

IMocTpounTs TUCTOrpamMMy, MOJIHUTOH;

2. HaiiTi TO4eYHBIE OIICHKN MAaTEMaTHYECKOTO OXHUJAHUs, AUCIIEPCHH, CPEIHEKBAIPATHIHOTO OTKIOHEHHS, aCHMMETPUH U
JKCIIecca;

3. Ilpm yposre 3Haunmoctr o = 0.05 mpoBepHTh rUITOTE3y O pacTpee]IeHNH JAHHOH BEIOOPKH M0 HOPMaJIbHOMY 3aKOHY;

4. HaiiTu nHTepBalbHBIC OLCHKN MAaTEMaTHYECKOTO OXKUIAHMUS, TUCTIEPCHH ¢ HanexHocTho B = 0.9.

1) TTo mBYM He3aBHCHMBIM BBIGOpPKaM 06beMOB Nx = 11 u Ny = 10 HOpMANBHBIX pachpeneIeHH HallIeHbI X=30.un y=
2 2
28.u S, =08wu Sy = 0.6 . IIpu ypoBue 3nauumoctu o = 0.05 mnposeputs HyneByto rumoredy Ho: mx = my npu

KOHKypupyomen Hi: mx # my.

UI3.

ITpuMep BapuaHTa MHAMBUAYAIbHBIX 3aJaHUI 1.

1. 13 100 n3nenuii, cpeu KOTOPBIX UMeeTcs 4 HeCTaHIapTHBIX, BHIOPAaHBI CIIydaliHBIM 00pa3oM 6 u3/enuii 171 IPOBEPKU HX
kadecTBa. OIpeaeInTh BEPOSITHOCTD TOTO, YTO CPEAN BHIOPAHHBIX 6 M3aeInii OKaKyTcsl pOBHO 1 HecTaHAapTHOE H3/eIue,
UCTIONB3Ysl KIIACCHYECKOE OIpeeeHre BepoaTHOCTH, Gopmyiy beprymm, dopmyny Ilyaccona u nokanpHyIo TeopeMy
Jlannaca

2. Cuctema S COCTOMT U3 TPeX He3aBUCUMBIX HOACUCTEM Sq, Shu Sc. HencnpaBHOCTH X0T4 Obl OHOH HOACUCTEMBI BEAET K
HEHMCIPAaBHOCTHU BCEll CUCTEMBI (II0ACUCTEMbI COEAMHEHBI TOC/Ie1oBaTeNbHO). [TocuecremMa Sh cOCTOST U3 IBYX
HE3aBUCUMBIX 1yOnupyromux 610koB bk (k = 1,2) (cxema napajuiesibHOro moaCOeAMHEeH s OJOKOB B IOJCUCTEMAX).




O1ueHoYHbIE MEpPONpPUATHS

HpnMepu THIIOBBIX KOHTPOJbHBIX 3agaHmi

HaiiT HaIEKHOCT CUCTEMBI — BEPOSATHOCTB TOTO, YTO CHCTEMA OYIET HCIPABHA B TEYCHUU HEKOTOPOTO BPEMEHH, ECIIH
M3BECTHBI HaAexxHOCTH OnokoB P(a) = 0.95, P(bk) = 0.9, P(c) = 0.99.

3. JMana cuctema u3 IByX OJOKOB @ U D, coeMHEHHBIX MapalielibHO B CMBICIE HaACKHOCTH. Kakaplii U3 ABYX ONOKOB
MOXET padOoTaTh HE3aBHCHMO OT APYTOTo B TPEX PA3HBIX peXuUMax. BeposTHocTh HacTyruieHus: nepBoro pexuma 0.1,
Broporo 0.3 . HanexxHocTh paboThl epBOro by 2 — M, 3 — M pexxumax paBHa coorBerctBeHno 0.9; 0.8; 085.
HanexHocTh pabOTBI BTOPOTO 6_n)c lagHa coorsercteenno 0.9; 0.95; 0.8 . Haiitu

oo
HaJIe)KHOCTh CHCTEMBI, €CITH OJI0K

4. Ilepenaercst 5 cooOmenwuii mo kaHamy cBsi3u. Kaxn b eHHe ¢ BepoATHOCTBIO P = 0.3 He3aBUCHMO OT APYTHX
uckaxaercst. CiyuaiiHast BenuurHa X — YHCIIO HE UCKaXKEHHBIX co00IeHni. [IocTpouTh ee 3aKOHBI pactpeieIeH s, ux
rpadMky, HATH ee YUCIIOBbIE XapaKTepUCTHKU. HaliTH BEpOsITHOCTH TOTO, YTO OyAET UCKaKEHO HE MEHEee JIBYX
coo0IeHu .

5. 3ajana wioTHOCTh pacnpenenenus f(x) cnyqaitHoi BeunauHe! X:

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

Tpebyercst HallTH KO3PHUIHEHT A, TOCTPOUTH TpaduK IUIOTHOCTH pacnpeaencaus f(x), Haiitu QyHKuMIO pacupeneaeHus

fx) =

F(x) 1 mocTpouTs e TpaduK, HAHTH BEPOATHOCTH MOMAMAHMA BeIMyuHEBl X Ha yuacTok oT 0 1o 7F . Haiitu yncioBele
4

XapaKTepUCTUKH CITy4aiiHOW BeIMUYUHBI X.

IIpuMep BapmaHTa MHAMBUAYAIbHBIX 33JaHUMI 2.

1. Tlo Beibopke o6bema N = 100 mocTpoeH psia pacipeaeICHus :

Xi -2.0 -15 -1.0 -0.5 0.0 0.5 1.0 15
pi | 0.06 0.11 0.19 0.22 0.16 | 0.12 | 0.08 | 0.06

Ilocmpoums  2ucmozpammy, HOMUSOH U IMAUPUYECKVIO QYHKyuio pacnpederenus. Hatimu moueunsvie oyenxu
MAMeMAMU4ecKo20 0HCUOAHUs, OUCTEePCUU, CPEOHEeK8AOPaAMUYHO20 OMKIOHEeHUS, ACUMMempUU U 3Kcyeccd.




O1ueHoYHbIE MEpPONpPUATHS

HpnMepu THIIOBBIX KOHTPOJbHBIX 3agaHmi

2. Haiimu Oogepumenvhblil UHMeEPBAl HEU3BECMHO20 MAMEMAMULECKO20 OHCUOAHUS HOPMATLHOU CAYUAUHOU 8eauyunbl X,
3Has dogepumensvhyio eeposimuocms B = 0.99 , 06wvem svibopru N = 20, svibopounyio cpednioio x =200, eciu 1) o = 10,
2)s=10..

3. Tlo pe3ynabraTaM 3KCIEpUMEHTA MOJTydYeHa Tabiuia HabII0IeHNI CUCTEMBI CitydyaiHbix Bennuud (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 danmnyio mampuyy pacnpedenenus (X, Y) na peepeccuio euoos f(x) = i+ fox u f(x) = fr+ fox + Bax2.
4. Tlo aBym OONbIIMM HE3aBHCHUMBIM BBIOOpKaM 00BeMOB Nx =42 u Ny = 58 HOpMalbHBIX paclpenesieHni HalIeHbI

BBIOOPOYHBIE 3HAYEHUAMU MaTeMaTuueckux oxunanuidi X = 120 n y = 130. Jlucnepcun ussectnel Dy = 24 u D, = 20 .

Ipu yposne 3naunmoctu o = 0.05 mpoBepuTh HyJeBYyI0 TunoTe3y Ho: Mx = My npu koukypupyromeit 1) Hi: mx # my,
2) Hi: mx <my.

5. Ilo kpureputo ITupcona npu yposHe 3HaunmocTy o = 0.01 npoBepuTh rUnoTe3y o pacrnpene’ieH!: CIydyaifHOW BEJINYNHbI
X 10 HOpPMaJbHOMY 3aKOHY, €CIHM 3aJaH0 Nk TMONaJaHuii  BBIOOPOYHBIX 3HAYEHUU CIy4yalHOW BENIWYUHBI X B
noxuHaTepBai £k = (ak, bk ):

£k 10 =15 15 =20 20 =25 25 +30 30 =35
Nk 15 20 35 18 12

3auer

HepequL BOITPOCOB, OTBETHI HA KOTOPHIC AAKOT BO3MOXHOCTh CTYACHTY NPOACMOHCTPUPOBATH, a
OpenoaaBaTC/It0 ONCHUTH CTCICHL YCBOCHHUA TCOPECTHYCCKHUX H (baKTI/ILICCKI/IX 3HAHWI Ha VPOBHE
3HAaKOMCTBa
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Yro B TEOpUH BEpOSITHOCTEH MOHUMAIOT Moj coObiTmeM? Kakoe coObiTHe Has3pIBaloT jocToBepHBIM? Kakoe —
HEBO3MOHBIM ?

Kakue onepanuu onpeneneHs! Haja coObITusIMU? KakoBbl CBOICTBa 3THX oneparuii?

CdopmynupyiTe CTaTUCTHYECKOE, KIACCHYEeCKOe, TeOMETPHUYECKOE OIpeNeNICHHs] BEPOSITHOCTH. B Kakux ciydasx
UCTIONB3YIOTCSI ATH OIPEIeIICHHS ?

CdhopmymupyiiTe OCHOBHBIE aKCHOMBI TEOPHU BEPOSITHOCTEH.

VYKaKuTe OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

UYro Takoe yciaoBHas BEpoATHOCTH? Kak onmpenemnsieTcst 3aBUCHMOCTD U HE3aBUCUMOCTb COOBITHIA?

UeMmy paBHBI BEPOSITHOCTH CYMMBI U IIPOU3BEICHNS COOBITHI?

B kakux cioydasx A pacdera BEpOsITHOCTEH MpuMeHsAeTcs GOopMyIIbI TOJTHOH BeposTHOCTH 1 baiteca?

Uro Takoe cxeMa ucrbsiTanmii beprymm?

B kakux ciaydasx IUisl pacueTa BEpOsATHOCTEH MpUMEeHstoTces hopmydibl bepuymu. Myaspa-Jlamnaca, [Tyaccona?
UYro Takoe ciyyaiiHas BennunHa? YTo Ha3bIBAIOT 3aKOHOM PACIIPE/IENICHUS CITy4ailHOM BETUUUHBL?

Kakas cnyuaifHas BennuuMHa Has3bIBAeTCsl AMCKPETHOM cilyyaiHOW BennuuHOM? UTo Takoe psj pacnpenesieHus
JUCKPETHOH CIy4YaillHOW BEJIMYMHBI?

HaiiTe ompeneneHue (QYHKIUH pacIpeAeiCHUs CIy4ailHOW BeaM4YHHBI. KakoBBI OCHOBHBIC CBOMCTBAa (DyHKIHH
pacrpeseneHus CiIy4aiiHOW BETMIHHbI?

Kakas ciydaiiHas BenW4WHA Ha3BIBACTCSA HEMPEPHIBHOW CIy4yaHOW BenmumHOW? YTO Takoe IUIOTHOCTh
pacIipeseneHys HellpepbIBHON CITyqaiHO! BETWYNHBI?

KakoBbI OCHOBHBIE CBOMCTBA INIOTHOCTH M (DYHKIIMH paclpeie]IeHUs] HENPEPBIBHOM CITy4aifHON BETMYHHBI.

Kakne gnciioBble XapaKTepUCTUKH CITydaiHOW BeMYMHBI Bbl 3HaeTe? UTo XapakTepHu3yIoT 3TH XapaKTEPUCTHKN ?
Kak ompenensercss MaTeMaTH4ecKOe€ OKUJAHUE CIIy4allHOM BEIMYMHBI, KAaKOBbI CBOMCTBA MaTEMaTHYECKOTO
OXKHJaHUS?

Kak onpezensercs aucnepcust ciay4daitHoi BenmuuuHbl? KakoBbI CBOWCTBA TUCTIEPCUH?

Kak onpeienstorest U 4To XapakTepu3yrT KOdGGHUIMEHT aCUMMETPHU M DKCLIECC PacTIpeiesieHHs ?

Kak onpezenstorcst KBaHTWIM U KPUTHYECKHUE TOYKHU PaclpeeieHHs ?

Kakoe pacmnpenenenne Ha3blBaeTCss OWHOMHMANbHBIM?  YKaKUT€ OCHOBHBIE 4YHCJIOBBIE XapaKTEPUCTHUKU
OMHOMMAIBHOTO paclpeIeICHNs.

Kakoe pacnpenenenue HaspiBaercst pacrpenenenueM Ilyaccona? KakoBbl OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHUKU
pacmipenenenus Ilyaccona?

Uro Takoe nmpocreimmii moTok codsITuii? KakoMy pacnpeaeneHuo ToYHHAETCS IPOCTEHIINI TOTOK COOBITHI?
Kakoe pacnpeneneHre Ha3bIBAlOT paBHOMEPHBIM pacmpeneneHneM? UYeMmy paHbl IUIOTHOCTH M (QyHKIUS
pacripeeneHys, OCHOBHbIE YNCIIOBBIE XapaKTEPUCTHKHA PABHOMEPHOTO pacIpeiesIeHns ?

Kakoe pacmpenenenne Ha3bIBalOT HOpPMAalIbHBIM paclpejeneHueM. KakoBa MIOTHOCTP U OCHOBHBIE YHCIIOBBIE
XapaKTEepPUCTUKU HOPMAJIBHOTO 3aKOHA?

UYro Takoe craHIapTHas HopMajbHas BennunHa? KakoBa cBsi3b Mexay QYHKUUSIMHU pacupeselieHus POU3BOJIbHON
HOPMaJIbHOH BEeNMYMHBI W CTaHAAPTHOW HOpMaibHOW BenuuuHb? Kak cBs3aHa (yHKIUsS paclpeeleHus
CTaH/IapTHO# BennunHbl ¢ pyHkiuei Jlamnaca?

Kak omnpezmensieTcss BEpOSTHOCTh OTKJIOHEHHS] HOPMAIBHON CIy9alHOW BEIMYHHBI OT MATEMAaTHISCKOTO OXFJIAHHS
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Ha 33J]aHHYIO BEIMYHHY? B 4eM COCTOUT MPAaBHUIIO «TPEX CUTM»?

Yro Ha3BIBAIOT CHCTEMOM ciydaifHeix BeimunH (ciydaiiHbiM  BekTopoM)? Kak ompenensercs  (yHKImsS
pacIipeneneHus CHCTEMBI CITyJalHbIX BEJIMYMH, KAKOBBI €€ CBOMCTBA (IJIs1 IBYXMEPHOTO CIy4aifHOTO BEKTOpa)?
Kakne ciydaifHble BEKTOpBI OTHOCAT K BEKTOpaM IHCKpeTHOro Tuma? YTo Takoe Tabnuiia COBMECTHOTO
pacIipeneneHus CHCTEMBI, IMEIOIIEH AUCKPETHOE pachpeneieHne?

Kakne cmydaiiHple BEKTOpPBI OTHOCST K BEKTOpaM HeNpepbIBHOrO THma? YTo Takoe IUIOTHOCTH COBMECTHOTO
pacripeielieHlss CHCTEMBI, MMEIolIel HempepblBHOE pactpeneneHne? KakoBbl OCHOBHBIE CBOICTBA IUIOTHOCTH
COBMECTHOTO paclpe/iesieHHs?

Kak onpezensieTcs He3aBUCUMOCTD CITy4YaiHBIX BEJIMUMH? YTO Takoe YCIIOBHBIN 3aKOH paclpe/IeeH s ?

UYemy paBHBI MaTEMaTH4ECKOE OXKUAAHUE U JUCIEPCHSI CYMMBI U TPOM3BECHUS CITyYaiHbIX BETUYHH ?

Uro xapakTepu3yloT KOBapHaLus U KOI(QPHUIHEHT KOPPEISALUH CIIydaiiHbIX BEJIMUUH? Y KaXXUTE OCHOBHBIC CBOHCTBA
KO3 PHUIHIEHTA KOPPEIAIHH.

Kak oLEHUTh BEpOATHOCTH OTKIOHEHMs CIIy4alHOM BEIMYUHBI OT MAaTEMAaTHYECKOTO OXKUAAHHUSA C IOMOIIBIO
HepaBeHCTBa YeObImeBa?

Cdhopmymupyiite 3akoH 6onpnmmx uncen YeOrimesa, Teopemy bepHymm.

ChopmynupyiiTe HIeHTpalbHYO npeseabHyo Teopemy (LIIT).

Uro B MareMaTHYECKOH CTATHCTHKE MOHUMAIOT II0J TEHEPaIbHOH COBOKYNMHOCTHIO? BBIOOpKOW M3 reHepanbHOMH
COBOKYITHOCTHU?

Kak cTpouTtcs craructuueckuii psn? B kakux ciryyasix NpUMEHSETCs CrpYIIIUPOBAaHHBINA cTaThcTHYecKui psaa? Kax
OIIpeAeNAeTCs AJMHA NHTEPBaja TPYIIUPOBAHUS?

Uro oLleHMBAET CTATUCTHYECKUI PsiJi OTHOCUTEBbHBIX YacToT? [TnoTHOCTEH YacToT?

Uro MCHOJB3YIOT B KadecTBe TIpaduueckod WILTIOCTPAIMU CTaTUCTHUECKHX psiioB? OLEHKOH KakuX KpPUBBIX
SIBIISIFOTCSI TTOJIMTOH YacTOT U TUCTOTpamMma’?

Kakne BelMUMHBI UCIIONIB3YIOT B KAYECTBE YMCIOBBIX XapaKTEPHCTHK BHIOOPKH? KakoBBI OCHOBHBIE CBOWCTBA 3THX
XapaKTepUCTUK?

Kaxk onpenensercs sMnupudeckas GyHKIHS pactpefeneHns? YKaKuTe OCHOBHbBIE CBOHCTBA 3TOH (QyHKINH.

Uro Takoe omeHKa mapameTrpa? Kakas omeHka HaspiBaeTcs HecMemieHHoW? Kakas — cocrostenpHO#? Kakas
3¢ PEeKTHBHOI?

UYro Takoe JOBEPUTENbHBIN HHTEPBAT U BEpOSITHOCTH? KakoBbI OCHOBHBIE MPUHIMIIBI TOcTpoenust J{1?

Kak cTpoutcsi noBepHTeNbHBIM HMHTEpBal Ui MaTEMaTHYECKOTO OXHMIaHWA HOPMAaJbHON TIeHepaIbHOI
COBOKYITHOCTH MPH M3BECTHOM U HEM3BECTHOM O ?

Kak ctpouTcs noBepuTenbHbII HHTEPBAN A AUCHEPCUN HOPMAIbHOH IeHepallbHOW COBOKYIHOCTH NPH U3BECTHOM
1 Heu3BecTHOM a ?

UYro Takoe cTaTUCTHYECKAs THIIOTE3a M CTATUCTUUECKUI KpUTEPHI?

Kakne ommOky Ha3bIBaIOT OMMOKaMM MIEPBOIO U BTOPOTO PoJia P NPUMEHEHUH CTaTUCTHUECKHX KputepueB? Kak
OIIpEAEIAETCS MOIIHOCTD U COCTOSATEIBHOCTh KPUTEPHS?

o 2
Onumure xpuTepuii cornacus )~ Ilupcona Jjisi NpOBEPKYU I'MIOTE3bI O 3aKOHE PACTIPEEIEHHUS].

Onumre KpUTEPHUHN AJIS IPOBEPKH THIIOTE3 O 3HAYCHUH MaTEMaTHIECKOTO OKUAAHNS HOPMAIbHON COBOKYITHOCTH.
Onwumnre KpUTEPHUHN AT IPOBEPKH THIIOTE3 O 3HAYCHUH AUCTIEPCHH HOPMAJIbHONH COBOKYITHOCTH.
Kakue HCToJIb3YIOT KPUTEPUH VISl IPOBEPKHU THIIOTE3bl O PABEHCTBE AMCIEPCUI TBYX HOPMAJIbHbBIX BEJHYHH?
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53. Kakue ncronp3yoT KpUTEPUH IS IPOBEPKHU TUIIOTE3bI O PABEHCTBE JABYX CPEIHUX HOPMAIbHBIX BEINUNH?

5. MeToanuecKkue YKa3aHud 110 Inmpoueaype oueHuBaHusd

O1ueHoYHbIE MEpPONpPUATHS l'Ipoue}Iypa NPOBEJICHHUSI OLICHOYHOI'0 MEPONIPHUATHS H He00X0IMMbIe METOIHYECKHE YKazaHus

1. KonTponbHas pabota B cemecTpe CTYACHTHI BBINOJHSAIOT 2 KOHTPOJBHBIX PAOOTHI, COACPIKAHUE KOTOPBIX OXBAaTHIBACT BCE Pa3/Ieiib
JUCIMILIMHBL. Kax oMy cTyaeHTy BbigaeTcs cBOH BapuaHT. KOHTpoJibHBIE paOOTBl MPOBOASTCA B  YaChl
MIPAKTHUYECKUX 3aHATHH. 32 KOKOAYI0 KOHTPOJIHHYIO pabOTy MaKCHMATBHBIN Oalll OMpenensercss B COOTBETCTBHE C
PEUTUHI-IIAHOM TUCLUILTUHBL.

Kputepun onenku 3axanus:

e bajuibl 3a KOHTPOJIBHYIO PadoTy MOIYYatOTCsl YMHOXKEHHEM MaKCHUMaIbHOTO 0ajuia, MpeayCMOTPEHHOTO 3a
Hee B COOTBETCTBHE C PEUTHHI - IUIAHOM, Ha JOJIF0 BEPHO BBIITOJHEHHBIX 3aJaHHUH.

2. I/I):[B B cemectpe cTyaeHThl BeinoaHs0T 2 MJ13 mo BceM paszeniam IporpaMMbl TUCIUILIAHBL. Y KaXKI0TrO CTYACHTa B
rpymre cBoi Bapuant M/[3, Homep BapraHTa COOTBETCTBYET OPSAIKOBOMY HOMEPY CTYJCHTA B CIIMCOYHOM COCTABE
CPYIIIIBL.

W13 BeInaeTCs KaXXI0OMy CTyAE€HTY NTEPCOHAIIBHO.

Pemmenue kaxxaoro 3ajanus J0DKHO ObITh MOJIPOOHBIM, C BKIIFOUCHHEM MTPOMEKYTOUHBIX PACUETOB, PACCYKIACHHUIA,
HOSICHEHUIA, C YKa3aHUEM HCIIOJIb30BaHHBIX METOIOB U (opMyIl. 3aJaHUE BBICHUTAETCS OTACIBHBIM (aiiiom,
ykaszbiBaeTcss ®UO, rpymma.

Kpurtepun oueHnBanust
Odopmienne 3aganus 25% 06amioB
Copnepxanune 75% OannoB

W3 cunraeTcs 3auTeHHBIM, €CIM HaOpaHo 0osee 55% oT MakcuMabHOro Oajuia 3a 3aJaHue

3 HNuddepennmpoBannsiii 3auet. | JuddepeHimpoBaHHBIN 3a4€T OCYIIECTBISETCS B COOTBETCTBHUH C [l010’keHHEM O TPOBEACHUH TEKYIIIETO
KOHTPOJISl M TPOMEXYTOUHOM arTectaruu TITY (kak opraHuzoBaHHas MpoLEaypa He IPOBOAUTCS).
WTorosslii 6asi1 onpenensieTcsi CcyMMUpOBaHHEM 0aJllIoB 32 BCE OLIEHOYHbIE MEPONIPUSTUS TEKYILIErO
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l'IpouezIypa NpOBEICHHUSI OLICHOYHOI'0 MEPONIPHUATHS H He00X0IMMbIe METOIHYECKHE YKazaHus

ceMecTpa.




