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1. Poab pucuuniamnnel «MatemaTtuka 4.1» B (pOpMHPOBAHNH KOMIETEHIHH BBINYCKHUKA:

DireMeHT . CocTapJsionie pe3yJIbTATOB 0CBOCHHUS (JeCKPHUITTOPLI
v HMHaMKATOPBI JOCTHIKEHHST KOMITe TeHILINIT
o0pazoBaTeILHOI Kox KOMITeTeHIINH)
TIPor paMMbI HanveHoBanie
CemecTp | KOMITeTeHLINH HaunveHoBaHWe HHAMKATOPA
(T, HERILIR R Kox mumikaropa TOCTHIKEHHSA Kox R
npaxkTuiKa, 'HA) P
Cnocoben BrageeT onbITOM IPAMEHEHHS 3aKOHOB
OCYI[eCTBIISITH ©CTeCTBeHHBIX HAYK H MaTeMAaTHICCKHX
TOHUCK, YK(V¥)-1.1B1 MeTO/I0B M MOJIeJIeH [ pelleHus 3a/1ad
KpUTHISCKHH TEOPETHIECKOTO M MPUKJIATHOTO
Maremaruka 4 VK(V)-1 ;I:I;?;SMIZCI:II:IT% LYK(Y)-1.1 Ananmu3upyerT 3a/1ady, BBIISISI ee >§1paKTepa
41 PMAaIuH, . . GazoBbIe COCTABIIOMHE VE(Y)-L1V1 MeeT pelllaTh 3a/laud TeOPeTHIeCKOro U
: MPHMEHSITH MIPHKJIATHOT O XapaKTepa
CHCTeMHBIH MOAXO]
3HaeT 3aKOHBI ©CTeCTBEeHHBIX HAyK H
JULSL peIIeHHs
YK(V¥)-1.131 MaTeMaTHUSCKHE METO/bI TeOPETHISCKOTO
MOCTABJICHHBIX
XapakTepa
3a71aq
CriocoGen BrnageeT anmapatom MaTeMaTHYSCKOH
MPHMEHSITH CTATHCTHKH JJBI IPOBEICHHUS
©CTeCTBeHHOHAYIHBI ITpumensieT MaTeMAaTHIeCKUH anmapaT TEOPETHIECKOT0 HCCIIe/IOBAHUS U
eH TEOPHHU BepOSITHOCTEH U OTIK(Y)-1.2B1 MO/IeJIHPOBaHHUS GU3HISCKHX U
OOIIeHIDKeHepHBIS MaTeMaTHIeCKOH CTATHCTHKH B ' XUMHUeCKUX HPOIIeCCOB U SIBJICHHH, a
3HAHHSL, METOABI HHKEHePHOHU JesITeIbHOCTH TaKuKe, AJI pelIeHus! IpodhecCHOHAIBHBIX
MaTeMaTHICKOTO 3a7ad.
OIIK(Y)-1 H.OIIK(Y)-1.2. . a
aHaTH3a U DNEKMUEHBLT MOOYIb (6LiOUPaAEmCs VYMeeT HCIONB30BATh BEPOSITHOCTHBIE U
MOJICIIMPOBAHHUSL, 100 3a0auu 0BpPaA3068aMeENnbHOI OIIK(Y)-1.2V1 CTATHCTHYSCKHE METOMBI JUISL 00paboTKH
TEOPETHIECKOTO NPOSPAMMbL 6 PAMKAX HANPAGNEHU JIAHHBIX
SKCHePHMEHTAIHHOT NO020MOEKY Npu paspabomxe
3HaeT OCHOBHBIC OTIpe/e/ICHHS, HOHATHS U
0 HCCIIeIOBAHUS B yuebHozo niana)
o OIIK(Y)-1.231 MeTO/1bI TSOPUH BEPOSITHOCTH U
npodeccHoOHANBHON .
MaTeMaTHIeCKOH CTATHCTHKH
JIeATILHOCTH
2. Iloxa3aTesu U MeTOABI OLICHUBAHUS
IlanipyeMble pe3yIbTATHI 00YUeHHS 110 AUCIHMILTIHHE Kox mimmixaropa HaunveHoBaHMe pasiesia AUCIVILIHHBL MeTompI OlleHUBAHMST
Kox HaumeHoBanue JIOCTHIKEHUS (oLIeHOYHBIe MePOTIPHATHS)
KOHTPOJIHPYeMOit
KOMITe TeHIIMH
(WM ee YACTH)
Pl Bnageer N.YK(V)-1.1 1.Cayuatinbic COOBITHS KonrponbHast paGota
OCHOBHBIMH NMOHATHAMH H METOAAMH TEOPHUH BEPOATHOCTEH U H.OIK(Y)-1.2. 2.Cayyaitubic BenmuuHbl M X cucTeMbl | H/13.




MATEMATHYCCKON CTATHCTHKH

3.3aK0H OOIBINHNX YUCEI, TPEACIHHBIC
TEOPEMBL.

4 . BBIOOPOYHBIH MCTO U OIICHHBAHHUC
TapaMeTPOB

5.2EeMEHTBI KOPPEIALHOHHO -
PETPECCHOHHOTO aHATN3A

6.1IpoBepKa CTAaTHCTHYECKUX THIIOTE3

P12 Ymeer N.YK(V)-1.1 1.Cryuaiisbie COOBITHS KonrponbHast paGota
HCIOJB30BaTh BEPOATHOCTHBIC U CTATHCTHYCCKUE METOABI AT H.OIK(Y)-1.2. 2.CryyaitHblc BeTMUMHBI M UX cHcTeMbl | /(3.
00pa0OTKH JAHHBIX, 3 IMCHHO. anr¢Opy BEPOATHOCTCH 3.3aKoH OOJTBIHX YUCEH, MPCACTBHBIC
CIIyJaWHBIX COOBITHI, 3aKOHBI PACIPEACICHIUS CIIyIaHHON TEOPEMBL.
BEJIMYMHBI M MX CHCTEM, 3aKOHbI OOJIBIINX YHCET U IPEACIbHbIC 4 .Bp10OOPOYHBIH METO M OLICHUBAHKC
TCOPEMBI, BBIOOPOYHBII METO/I M OLICHUBAHKE IIAPAMETPOB, TapaMeTpoB
PErpecCHOHHbBIE MOJICIIH, MPABHIIA MOCTPOCHHUS B IMIPOBEPKH 5.2neMeHTBI KOPPEILIIHOHHO -
CTAaTUCTUYCCKUX THITOTE3 PETPECCHOHHOT0 aHAIN3A
6.ITpoBepka CTATHCTHYECKUX THIOTES
PJI3 3naer N.YK(V)-1.1 1.Cryuaiisbie COOBITHS KonrponbHast paGota
AKCHOMATHYECKOE  ONPEACTCHHE  BEPOATHOCTH, OCHOBHble | HL.OIK(Y)-1.2. 2.Cry4aiiHble BETMYHHB! U uX cucTembr | H/13.
TCOPEMBI ~ TCOPHH  BEPOATHOCTCH,  (OPMyIBI  MOTHOH 3.3aK0H OOIBINHNX YUCEI, TPEACIHHBIC
BEPOATHOCTH M balieca, cxeMy HMOCICAOBATEIBHBIX HCIBITAHHI TEOPEMBL.
Bepuymm, Qopmyny BepHywmm, npuOmmkeHHbIE (HOPMYIIBI 4 .Bp10OOPOYHBIH METO M OLICHUBAHKC
Myaspa-Jlammaca w IlyaccoHa, (QYHKOHIO PACTPCACTICHHA apaMmeTpoB

CIy4yallHOM  BEIMYHMHBI M €€  CBOMCTBA.  IUIOTHOCTb
pacmpeneneHus. W €€ CBOMCTBA, YHCIOBBIC XAPAKTCPHCTHKH
CAyYalHBIX BEIMYMH M HMX CBOICTBA, OCHOBHBIC 3aKOHBI
pacmpeneneHusl CIyYalHbIX BEIMYHH, 3aKOHBI PACIPEACICHHA
CAyYalHBIX BCKTOPOB, HCPABCHCTBA UcOBNICBA, MPCICITHHBIC
teopemsl Uebbnmesa, beprymm, Jlamynosa, Myaspa-Jlamnaca,
BBIOOPOYHBI METOX, SMIHPHYCCKHE 3aKOHBI PACHPEICICHHI,
SMOUPUYCCKHE  MOMCEHTBL,  JOBEPHUTCIBHBIM  HHTEPBAT,
HHTCPBAJBHBIC OLCHKY, BBHIOOPOYHBIH MApHBIH KO3I(D(UIHEHT
KOppeIALUY, MAPHAA PErPECCHs, MPOBEPKA THIOTE3 O PABEHCTBE
JUCTIEPCHH M CPSAHUX 3HAYCHUM HOPMAIBHO PACTIPSACICHHBIX
COBOKYITHOCTEH, KpuTepui cornacusa IlupcoHa.

5.2neMeHTBI KOPPEILIIHOHHO -
PETPECCHOHHOTO AHAIN3A
6.IIpoBepka CTATHCTHYECKUX THIIOTES

3. IIIkaja oueHHMBAHUA

[Topsimox opraHU3alMM OLEHUBAHHS PE3yJbTaTOB OOYYEHHS B YHHUBEPCHUTETE PETJIAMEHTHUPYETCS] OTHAENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLeHHBAHHA PE3yNbTaTOB 00y4deHus: B TOMCKOM mosuTexHudeckoM yHuBepcutere (CucreMa oneHHBaHUs)» (B OEHCTBYIOMIEH penakium).
Ucnonb3yercsi OamibHO-pEHTHHTOBas CHCTEMa OLCHHBAHMS PE3yJIbTaToOB OOyueHus. HMroromas ouLeHka (TpaaulMOHHAs M JIUTEpHAs) MO BHUIAM



yueOHoO# nesitenbHOCTH (m3yuenme aucuumuinH, YUPC, HUPC, kypcoBoe NpPOEKTHPOBAHHUE, MPAKTHKH) OINpenessieTcs CyMMOW OaijioB 1o
pe3yJibTaTaM TEKYILIero KOHTPOJIS U MPOMEXYTOYHON aTTectalud (nuddepeHINpOBaHHbIN 3a4eT) (MTOroBas peHTHHIroOBas OLleHKa - MakcumyMm 100

OanioBs).

PacnpeneneHI/Ie OCHOBHBIX W AOOIIOJHUTECIIBHBIX OamioB 3a OLCHOYHBIE MCPONPUATHA TECKYLICIO KOHTPOJIA U HpOMe)KYTO‘{HOfI arrecraluu
YCTAHABJIHUBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIINHBI.

PGKOMGHHyeMaﬂ mMKaJjia Jjsd OTACIBbHBIX OLICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYLICTO KOHTPOJIA

% BBITOJTHEHUST CootBeTcTBHE
. OrmnpeesieHHe OLIEHKH
3aaHUS TPaJULIIOHHOM OLICHKe
90%+100% «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YITATH 00YUCHHUS C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOHMCCTBOM OAIIOB, OMH3KHM K MAKCHMATEHOMY
70% - 89% «Xopowmo» JlocTatouHO MOTHOE MOHUMAHHUE MIPEIMETA, XOPOIIHE 3HAHUS, YMCHHS H OIIBIT IIPAKTHYCCKOHN JCATEILHOCTH, HEOOXOAMMBIC PE3yIbTATHI
00y4cHUI C(hPOPMUPOBAHBI, KAUYECTBO HH OJHOTO M3 HUX HE OLECHCHO MHHUMAJILHBIM KOJHYECCTBOM OAIlIOB
55% - 69% «Y I0BIL» [TpuemieMoe TOHIMAHKE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHMUS, YMCHHUS M OIIBIT MPAKTHUCCKOM ACATEILHOCTH, HEOOXOAUMBIC PE3YJIbTATHI
00y4eHUI C(HPOPMUPOBAHBI, KAUECTBO HEKOTOPBIX W3 HUX OLEHCHO MHHUMAJILHBIM KOJHYECCTBOM OAlIOB
0% - 54% «Heyaosm» Pe3yapraTsl 00YUCHHS HE COOTBETCTBYFOT MHHHMAJIBHO TOCTATOYHBIM TPCOOBAHUIM
IMlxana s OLeHOYHBIX MeponpusaTuii u nuddepeHmpoBaHHOro 3a4era / 3a4yera
Cremnenn
copMupoBaHHOCTH| CootBeTcTBHE
bamn . OrmnpeesieHHe OLIEHKH
pes3yabTaToB TpaJUIIMOHHOH OLICHKe
o0yueHus
90% + 100% | 90+ 100 «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YITATH 00YUCHHUS C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOHMCCTBOM OAIIOB, OMH3KHM K MAKCHMATEHOMY
70% + 89% 70 + 89 «Xopowmo» JlocTatouHO MOTHOE MOHUMAHUE TIPEIMETA, XOPOIIHE 3HAHUS, YMCHHUS H OIIBIT PAKTUYECKOH ACATEIFHOCTH, HEOOXOTHMBIC
Pe3yIbTaThl 00YUEHH COPMHUPOBAHBI, KAUECTBO HH OJHOTO U3 HUX HE OICHCHO MHHIMAJIBbHBIM KOJIHYECTBOM OaJlIoB
55% + 69% 55+69 «Y I0BIL» [TpuemireMoe TOHMMAHWE TIPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHIS, YMCHHUS | OIBIT MPAKTHUCCKOH ACATCILHOCTH, HEOOXOIUMBIC
Pe3yIbTaThl 00YUCHH CPOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLCHECHO MHHIMAIbHBIM KOJIMUECTBOM OAJIlIoB
55% +100% | 55+100 «3aureHO» PesynbpraTsl 00yUeHHSI COOTBETCTBYFOT MHHHMAIIBHO JOCTATOUHBIM TPEOOBAHUIM
0% + 54% 0+54 «Heyznosmw»/ PesynbraTsl 00yueHHS HE COOTBETCTBYIOT MHHHMAIIBHO JOCTATOYHBIM TPCOOBAHMIM

«He 3aurecHo»

4. llepeyeHb THNOBBIX 3aAaHUI

O].le]-[O‘[H],Ie MepOonpuATHA

le/l]\’lepLI THIIOBBIX KOHTPOJ/IGHBIX 33,]13]-[]/]]7[

1. | KonTponbHas pabota




O].le]-[O‘[H],Ie MepOonpUATHAH

le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,]13]-[]/]]7[

O o=

KoHTponbHas pabora 1

W3 50 xonacHcaTopos 3a BpeMs T W3 CTPOA BBHIXOIAT 5 KOHACHCATOPOB. [ KOHTPOIS BRIOHPAIOT 8 KOHICHCATOPOB.
Haiitn BeposTHOCTH TOTO, UTO Cpeam HHUX 3a BpeMs T W3 cTpos BBIAACT POBHO I KOHAEHCATOP, UCIONB3YS (hOpMYIy
Ilyaccona u J0KaIbHYIO TeopeMy Jlamaca.
[Tpubop cocToMT W3 ABYX Y3JIOB @ M b, COCAMHCHHBIX ITOCICAOBATCIBHO B CMBICIC HAJCKHOCTH, M CTAOHMIHM3aTOpa
HanpspKeHus S, padoTaromero B AByX peskuMax. Ilpm padore crabmiam3aTropa B MEPBOM PEKHME C BEPOATHOCTHIO 0.7
HAACKHOCTD y3710B P(a) = 0.9, P(b) = 0.95. Ilpu pabore crabunnzaTopa BO BTOPOM PEKHUME HAIACKHOCTH y310B Pla) =
0.8, P(b) = 0.9. Hatitn Hane:xHOCTH MPUOOPA, ECITH Y3JIbI HE3ABHCUMBL.
Axsin x, xe€(0,7)

0, xe (0,7)
Tpebyerca Halitu A, mocTpouTs rpaduk f(x), Halith QyHKOHIO pacnpencicHus F(x) u moCTpouThs ¢¢ rpaduk, HAUTH

3a1aHa MIOTHOCTH PACTIPCACICHHA f(X) CIy4alHOH BeUIHHEL X: f(X) =

BEPOATHOCTD TONMAJAHUS BEMMIHHBI X HA y4acTok ot § 10 7 . Bermcmurs M[X].
2

Joxasars (hopmyiry [TyaccoHa.
[TnoTHOCTH pacnpencieHusT HENMPEPHIBHON CiydaitHOHM BexmunHbL. CBOICTBA (C JOK-BOM).

KoHTponbHas pabora 2

I) JaH psa pacnpeacicHus

—

2.

3.
4.

X; 0. 1. 2, 3
ni 10 13 15 12

ITocTpouT THCTOTPAMMY, MOJHTOH,

Hatitu TOUeHHBIC OLECHKH MATEMATHICCKOTO O’KHAAHMA, JUCICPCHH, CPEAHEKBAAPATHYHOTO OTKIOHCHH S, ACHMMETPHH |
3KCIECCa;

[Tpu yposue 3raunMocT o = (.05 mPOBEPUTH THIOTE3Y O PACHPEACICHUN JAHHOW BRIOOPKH II0 HOPMAJILHOMY 3aKOHY;
Haiitn mHTEpBAaTbHBIC OIICHKH MATEMATHYCCKOTO OXKHAAHIS, JUCIIEPCHH C HAACKHOCTRIO 3 = 0.9.

1I) Tlo aByM HE3aBHCHMBIM BHIOOpKAM 005eMOB nx = 11 1 ny = 10 HOPMANBLHBIX pacTpeeleHu HAAeHH X = 30. n )_/ =

2 2
28.m S, =08 wu §, =0.6 . Ilpu yposue 3Haunmoctu o = 0.05 mposeputs Hyneyro rumoresy Ho: mx = my mpu

KOHKypupyromei Hi: mx # my.




O].le]-[O‘[H],Ie MepOonpUATHAH

le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,]13]-[]/]]7[

U3,

Ilpumep BapuaHTa HHAMBUIVAJIbHBIX 3a0aHUM 1.

1. U3 100 n3penmii, cpemy KOTOPHIX MMEETCs 4 HECTAHAAPTHBIX, BEIOPAHBI CIIyJaWHBIM 00pPa30M 6 W3ACTHH 111 MPOBEPKH X
KavecTsa. OmpeaeanTh BEPOSITHOCTD TOTO, YTO CPEAY BRIOPAHHBIX 6 M3JCIHI OKKYTCS pOBHO / HECTAHAAPTHOE M3CIHE,
HCTIONB3YS KIACCHYIECKOE OMPEACICHUE BepoaTHOCTH, Gopmyny bepuymm, ¢opmyny [TyaccoHa m JOKAIbHYIO TEOpEMY
Jlanmaca

2. CucreMa § COCTOHT U3 TPEX HC3aBHCHMBIX MOACHCTEM Se, Sh 1 S HencnpasBHOCTH XOTS OB OTHOH MOACHCTEMBI BECT K
HEHCIIPABHOCTH BCCH CHCTEMBI (ITOACHCTEMBI COCTMHEHBI MOCIIEI0BATENBHO). [loacucrema 8p COCTOAT M3 ABYX
HE3aBHCUMBIX TyOMMpyOmuX OM0K0B b (k = 1,2) (cXxeMa mapaieiabHOTO MOACOCTHHEHI OJIOKOB B MOICHCTEMAX).

b;

b:

HatiTn HAIGKHOCTh CHCTEMBI — BEPOATHOCTD TOTO, ITO CHCTEMA OYICT HCIPABHA B TCUCHHH HEKOTOPOTO BPEMCHH, CCITH
H3BCCTHHI HAACKHOCTH 010K0B Pa) = 0.95, P(bi) = 0.9, P(c) = 0.99.

3. [ana cucrema w3 ABYX OJIOKOB @ W b, COCIMHCHHBIX MAPAILICIHLHO B CMBICIC HAACKHOCTH. Kakaplii W3 ABYX OIOKOB
MOXET Pad0TaTh HE3ABHCHMO OT JAPYIOTO B TPEX PA3HBIX pPeKuMaX. BeposTHOCTh HACTyIUICHHS mepBoro pexmma 0.1,
roporo 0.3 . Hage:xHoCTh paboTsl iepBoro 0oka B 1 — M, 2 — M, 3 — M pSKHMaX PaBHA COOTBETCTBCHHO 0.9; 0.8; 085 .
HagexuocTs paboTsl Broporo 0moka B 1 — M, 2 — M, 3 — M pSKEMAX paBHA COOTBCTCTBCHHO 0.9; 0.95; 0.8 . Haiftn
HA/ICKHOCTD CHCTEMBI, €M OJIOKH HE3aBUCHMBL

4. Ilepemaercs 5 cooOmeHumit Mo KaHAIy cBa3H. Kajkaoe CoOOIeHNE ¢ BEPOATHOCTRIO p = (.3 HE3aBUCHMO OT APYTHX
nckakaercs. CiayuaiHas BexmunHa X — YHCIIO HE HCKAXKCHHBIX COOOMmEHMH. I 10CTpONTE ee 3aKOHBI PACIPEACICHUS, HX
rpauKy, HAUTH €€ YHUCIOBBIC XapaKTCPUCTHKH. HalTH BEPOATHOCTH TOTO, YTO OYACT HCKAKECHO HE MEHEE IBYX
COOOIICHHUI.

5. 3a7aHa MIOTHOCTh PACTIPEACTCHU f{X) CIIyJalHOH BETMIHHBI X:

Asin®x, xe(0,7
S = (0.7) .
0, xe(0,7)
Tpebyerca HaliTH KO3PPUIHCHT A, TOCTPOUTH TPAPHK IIOTHOCTH PACTIPSACICHH f(X), HAWTH ()YHKITHIO pAaCIPCICICHAA

F(x) ® TOCTPOUTH €¢ Tpa()uK, HAHTH BEPOATHOCTH TOTAJAHMA BETMUMHEI X HA Y4acTok or 0 mo 7 . Haiith umcrioBsie
4

XaPAKTEPUCTHKHU CTy4YaHHON BEJIHUHHBI X.




O].le]-[O‘[H],Ie MepOonpUATHAH

le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,]13]-[]/]]7[

1.

IlpuMep BapuaHTa MHAMBUAVAJIbHBIX 3a0aHUl 2.

[To BrOOpKE 00BEMA 1 = 100 TIOCTPOCH PAA PACTIPCACITICHHS

Xi -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
pi | 0.006 0.11 0.19 0.22 0.16 0.12 0.08 | 0.06

IHocmpoume cucmoepammy, HOIUSOH U OMIUPUHECKVIO DYHKYUio pacnpeoenenus. Habimu moueunvie oyeHKu
MAMeMamu4ecKo2o ONCUOaHUS, OUCHEPCUM, CPeOHEK8AOPAMULHO20 OMKIOHEHUS, ACUMMEMPUY U IKCYeccd.

2. Hatimu oogepumenvubvlii UHMEPEAs HEU38ECMHO20 MAMEMAMULECKO20 OHCUOAHUS HOPMATbHOL CAYHaliHOl eenuyunbl X,

3Has 0ogepumenvuyio gepoamuocs 3 =099, 06vem gvibopxu n = 20, guibopounyo cpedrwio x =200, ecu 1) o =10,
2)s=10.

3. Tlo pesympraTaM 3KCIICPUMCHTA MOIYUICHA TAOIMIA HAOMIOACHHH CHCTEMBI CITyJaifHbIX BenmyuH (X, ¥):

5.

X
Y 1 2 3 4 5 6
1 0.01 0.03 0.02 0.01 0.0 0.0
2| 0.02 & 0.08 006 | i)'i's""'; """ 0.03 | 0.0
3] 0.0 700 005 T 0.08 1 013 1 0.02
4 0.0 | 00 | 002 | 006 T 007 008
5] 0.0 ¢ 00 0.0 | 0.01 | 0.03 | 0.05

Oyenums oanmyio mampuyy pacnpedenenui (X, Y) na pezpeccuio suoos f{x) = Pt fox u f(x) = i+ fox + fax’.

ITo mByM OONBIIMM HE3aBHCHMBIM BBHIOOpKaM 00BeMOB Nx =42 W My = 58 HOPMAIBHBIX PACIPEACICHUHA HAHICHBI
BBIOOPOYHBIC 3HAYCHUSAMH MATCMATHYCCKUX OKHAAHUH X = 120 u 3 = 130. Jucnepcun ussecthel Dy =24 u D v 20 .

IIpu yposHe 3HaunmocTu o = 0.05 mpoeeputs HyaeByO runore3y Ho: mx = my npu koHKypupyromeit 1) Hi: mx # my,
2) Hi: mx < my.

Ilo xpurepuro ITupcoHa npu ypoBHE 3HAYUMOCTH o = {.01 MPOBEPHUTH THIOTE3Y O PACHPEACICHIH CIYYaHHON BETHIHHBI
X 1O HOPMAITBHOMY 3aKOHY, CCITH 3aJaHO Mj; TOMAJAHWH  BBIOOPOYHBIX 3HAYUCHUH CIYYAHHOH BCIHMYHHBI X B




O].le]-[O‘[H],Ie MepOonpUATHAH
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TOAMHTEPBAN 2% = (ax, b ):

Cx 10 =15 15 =20 20 =25 2530 30 =35
Nk 15 20 35 18 12

Sauer

(98]

MR

13.

14.

15.
16.
17.

18.
19.
20.

IlepedyeHpr BOIIPOCOB, OTBETHI HA KOTOPHIE AAIOT BO3MOKHOCTh CTYASHTY IPOJIEMOHCTPHPOBATH, a

OpenoaaBaTeir0 ONCHUTh CTCNCHb YCBOCHMA TCOPCTHUYCCKUX H d)aKTI/ILIeCKI/IX 3HAHUNW HAa YPOBHE

3HAKOMCTBA

Uro B TeopuH BEPOSTHOCTEH MOHMMAIOT Mox coObiTHeM? Kakoe coObitme HasbpiBaroT AoctoBepHbIM? Kakoe —
HEBO3MOKHBIM 7

Kakue oneparmu onpenencHs! Hax coObITHsIME? KakoBBI CBOMCTBA 3THX OTIEpaIiii?

CopMymupyHTE CTATHCTHYECKOE, KIACCHYICCKOE, TCOMETPHUECKOE OMPEACICHHS BEPOSITHOCTH. B Kakmx ciydasx
HCTIONB3YIOTCS 3TH OMPEICICHHS ]

Chopmymupy#Te OCHOBHBIC AKCHOMBI TCOPHH BEPOSTHOCTCH.

YKa)KUTEC OCHOBHBIC CBOMCTBA BEPOSTHOCTH.

Uro Takoe yciaoBHasA BeposATHOCTH? Kak ompenensercs 3aBHCUMOCTD U HE3aBUCHMOCTD COOBITHI?

Uemy paBHBI BEPOSTHOCTH CYMMBI M IIPOU3BEICHUS COOBITHI?

B Kakux ciydasx QUi pacueTa BEPOsITHOCTEH puMEHsIeTcs (POPMYIIBI OTHOH BeposiTHOCTH U batieca?

Uro Takoe cxeMa ucnbITanuii bepaym?

. B Kakmux cmydasx ams pacueTa BEpOATHOCTCH MpUMCHAFOTCA (hopmyasl bepHynmn. Myaspa-Jlanmaca, [Tyaccona?
11.
12.

Uro Takoe ciry4aiiHas exmurHa? UTO HA3BIBAFOT 3aKOHOM PACIPEICICHUS CIIyYAHHOM BEIHIHHbI?

Kakas ciayuaiiHas BEAMUMHA HA3BIBACTCH JUCKPCTHOH CIydaiHOW BenmmuwmHOW? UTO TAKOC PAA PACHPCACICHHS
JUCKPCTHOH CITyJaliHOH BCITHIHHEI?

Jaiite ompeacncHue (PYHKIMHM PACTPSACICHUS CIyUaHHOW BEaMYHHBL KakOBBI OCHOBHBIC CBOWCTBA (DYHKIMH
paCIpeICICHUS CIYIAHHOW BETHIIHEI

Kakas chyuailiHas BeqMYMHA HA3BIBACTCS HENPEPHIBHOM CIy4aHHOH BemmuuHOW? Uro Takoe mIOTHOCTH
pacIpeICICHUS HETTPCPBHIBHOH CITyIAHHON BCTHIHHBI?

KaxkoBbI OCHOBHBIC CBOMCTBA ILIOTHOCTH M (DYHKITMH PACIpEIeICHIS HEMPEPHIBHOM CITy4aHHOW BEIIMHHEL

Kakwue 4ncroBbic XapakTEpUCTHKH CIIy4aiiHOW BEMYUHBI Bb1 3HacTe? UTO XapaKTepH3yIOT 3TH XapaKTCPUCTHKA ]
Kak ompemensercss MareMaTHYECKOE OKUAAHME CAYYAMHOW BEIMYUHBL, KAKOBBI CBOWCTBA MAaTEMATHYECKOTO
OKHIAHUS ]

Kaxk ompenemnsercst nucnepeust crydaiiHod BemmunHbl? KakoBbI cBOICTBA mucniepcun?

Kax onpenensrorcs 1 4To XapakTepu3yroT Ko3D(OUIHCHT aCHMMETPHH H SKCICCC PaCHpeaCICHASN?

Kaxk ompenemsroTcst KBAHTHIIM M KPHTHUYCSCKHUE TOUKH PACTIPEACICHI?
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21.

22.

23.
24.

25.

26.

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

39.
40.

41.

42.
43.

Kakoe pacnpenencHme HazbBacTCd OWHOMHAIBHBIM? YKAKHTC OCHOBHBIC UHCJIOBBIC XAPAKTCPHCTHKH
OMHOMHAITEHOTO PACTIPSICICHUS.

Kaxkoe pacnpeacncame HasbmBactcsa pacmpencncHueM [Tyaccona? KakoBBI OCHOBHBIC UHCIOBBIC XaPAKTCPHCTHKH
pacnpenenerus [Tyaccona?

Uro Takoe mpocreiinmmii moTok coobITHi? KakoMy pacnpeneIcHHI0 NOAIHHACTCS MPOCTEHIINI TOTOK COOBITHE?
Kakoe pacnpenereHne Ha3BIBalOT PaBHOMEPHBIM pacnpenencHueM? UYeMy paHbl IJIOTHOCT M (PYHKIHSA
pacrpeeie I, OCHOBHBIC YHCIIOBbIC XaPAKTEPUCTHKH PABHOMEPHOTO PACIIPEICICHIS ]

Kakoe pacmpenencHue Ha3bIBAIOT HOPMANBHBIM pacmpeacicHHeM. Kakoa IUIOTHOCTh M OCHOBHBIC UHCIIOBBIC
XApPAKTEPUCTUKH HOPMATHHOTO 3aKOHA?

Uro Takoe CTaHAAPTHAA HOpManbHas BenmdmHA? KakoBa CBA3h MCKIY (DYHKIUAMH PACIPSIACICHHUS MPOM3BOIBHON
HOPMAJGHOH BCIMYHMHBI W CTAHJAPTHOM HOpManmbHOH BemmuuHbl? Kak cBa3aHa (DYHKIHSA pPacIpeacIiCHHS
CTAHJAPTHOH BETHYMHEI C (pyHKIUCH Jlammaca?

Kaxk ompenemsieTcss BEpOATHOCTh OTKJIOHCHUSI HOPMAJILHOH CIYyYaHHONW BETMYHMHBI OT MATEMATU4YECKOTO OKHIAHUS
HA 33JAHHYIO BEIMUMHY? B UeM COCTOHMT MPaBMiIO «TPEX CHIM»?

Uro HA3BIBAIOT CHCTCMOH CIYYaWHBIX BeTHYIMH (CryuaiiHeiM  BekTopom)? Kak ompemensercs (yHKIms
pacIpeieieHI CUCTEMBbI CITyJaHHBIX BEMYNH, KAKOBBI €€ CBOMCTBA (I IBYXMEPHOTO CIIyYAHHOTO BEKTOPA)?
Kakme cnyuaiiHple BEKTOPBI OTHOCAT K BEKTOpaM JHCKpeTHOTo Ttuma? YUro Takoe TaOiMIlA COBMECTHOTO
pacIpeieieHIs CUCTEMBbI, HMEIOIICH AUCKPETHOE PacIpeIecHue?

Kakme crmy4aliHbIe BEKTOPBHI OTHOCAT K BEKTOpaM HempepsiBHOTO Thma? UYTo Takoe IUIOTHOCTH COBMECTHOTO
pacrpesielieHis CHCTEMBI, MMCIOIICH HEMpepbIBHOEC pacmpenenchue? KakoBbl OCHOBHBIC CBOMCTBA ILIOTHOCTH
COBMECTHOT'O PaCIIPEACICHHA?

Kak ompenensercst HE3aBUCHMOCTD CITyYaiHBIX BETHYHH? UTO TAKOE YCIIOBHBINH 3aKOH PACIIPEACICHH?

UeMmy paBHBI MATEMAaTHICCKOE OXKUIAHHE M AUCIICPCHS CYMMBI U TIPOM3BEACHUS CITyYaiHBIX BETHINH?

Uro XapaKTCPH3YIOT KOBAPHAIKS H KOI(PPHIHCHT KOPPEILINAHN CIYIAHHBIX BCIHYAH? YKAKUTC OCHOBHBIC CBOMCTBA
K03(h(pULHEHTA KOPPEILIIAH.

Kak OnECHUTH BEPOATHOCTb OTKIOHCHHS CIYYaHHOH BEIHYHMHBI OT MATEMATHUYCCKOTO OKHAAHHA C IOMOIIBIO
HepaseHCTBa UeOpmmena?

Chopmymupyiite 3axoH Oorpmmmx uncen YeOsimena, Teopemy bepHymmm.

ChopmymupyiTe HCHTPAIBHYIO NpeacabHyr0 Teopemy (LIITT).

Uro B MATCMATHUYCCKOH CTATHCTHKC MOHHMAFOT TMOJ TCHCPAIbHOW COBOKYMHOCTHIO? BBIOOPKOH W3 TCHEPATBHOH
COBOKYTHOCTH?

Kak crpoutcs crarucruyeckut psin? B kakux ciay4asx MPUMEHACTCS CTPYNITUPOBAHHbBIN cTatucTrdeckui psia? Kak
OIIPEACTIICTCS ATHHA HHTCPBAIA TPYIIITHPOBAHMUS?

UTo OICHUBACT CTATHCTHYUCCKUH P OTHOCHTCIBHBIX YacTOT? [I10THOCTEH YacToT?

Uro HCHONB3YIOT B KAYCCTBES TPA(HUCCKON HILTFOCTPALHH CTATHCTHUCCKHX PAIoB? OICHKOH KAKHX KPHBBIX
SIBILIFOTCSI OJIMTOH YacTOT M THCTOrpamMma’?

Kakue BenmquHBI HCTIONB3YIOT B KAUECTBE YHCIOBBIX XaPAKTECPUCTHUK BHIOOPKH? KakoBBI OCHOBHBIC CBOHCTBA 3THX
XapPAKTEPUCTHUK?

Kax onpenmensercs sMmmuapriaeckad QYHKIHA PaCOpeACICHHA? YKAKUTC OCHOBHBIC CBOHCTBA 3TOH (DYHKITHH.

Uro Takoe omcHka mapamerpa? Kakas omeHka HaseiBaetca HecMemieHHOH? Kakas — cocrogrempno#? Kakas
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3¢ peKkTUBHOIM?

44. Yro Taroe JOBEPUTCIHHBIN HHTEPBAT U BEPOSTHOCTH? KakOoBbI OCHOBHBIC MPUHIMIEI TocTpoeHus [I1?

45. Kak CTpoHTCA MAOBEPHTCIBHBIN MHTEPBAT I MATEMATHYCCKOTO OKHUJAHHA HOPMAJNBHOH TCHEPANIBHOH
COBOKYIIHOCTH IIPH H3BECTHOM H HEHU3BECTHOM O 7

46. Kak cTpouTcs JOBEPHTEIBHBIA HHTEPBAT AT JUCICPCHH HOPMATBHOH T¢HEPATPHON COBOKYIMHOCTH IMPH H3BECTHOM
W HEU3BECTHOM d ?

47. Yto TaKOC CTATHCTHYCCKAS THIIOTS3a U CTATHCTHUCCKUH KPHTCPHIi?

48. Kaxwe ommOKH HA3BIBAIOT OIMHOKAMHE IIEPBOTO M BTOPOTO POJA IPH MPUMEHEHHH CTATUCTHYECKUX KpuTepues? Kak
OIIPEACTISIETCS MOITHOCTD W COCTOATEIFHOCTh KPUTEPHS?

. 2
49. Onmmmre KpuTepuii cormacusi )~ ITupcoHa 1t MPOBEPKH THIIOTE3HI O 3aKOHE PACTIPEACTICHILL.

50. OnwmmmTe KPUTEPHH A MPOBEPKH THIIOTE3 O 3HAUCHUHM MATEMATHUECKOTO OXKHIAHUS HOPMAILHOH COBOKYITHOCTH.
51. Onmmwre KPUTEPHH A MPOBEPKH THIIOTE3 O 3HAUCHUM AUCIICPCHH HOPMAJIBHOH COBOKYITHOCTH.

52. Kakue HCHOAB3YIOT KPUTCPHH IS MPOBCPKH THITOTE3HI O PABCHCTBE THCICPCHI IBYX HOPMAIHHBIX BETHIMH?

53. Kakwne HCTIOnmb3yIOT KPUTEPHH U IIPOBEPKHU THITOTE3BI O PABECHCTBE ABYX CPECIHUX HOPMAJILHBIX BETHIHH?

S. MeToanueckHe yKa3aHHs MO Npoueaype OLeHUBAHUS

O].le]-[O‘[H],Ie MepOonpUATHAH

Hpouej];y Pa NMpoBEeICeHHA OLICHOTHOI'O MEPOITPUATHH U HeOﬁXOI[I/IM],Ie MeToau'ieCKHe YRasaHUud

1.

KonTponbHas pabora

B cemectpe CTYIOCHTH BBINOJHAIOT 2 KOHTPONBHBIX PaOOTH, COACPIKAHHUE KOTOPBIX OXBATHIBACT BCC Pa3ACibl
mucuurnHel.  KakaoMy CTyAeHTy Bblaaercss cBoW BapuaHT. KoHTponmbHBIE paOOTHl MPOBOAATCSA B HaCHl
MPAKTHICCKUX 3aHATHH. 3a KaKAYI0 KOHTPOJBHYIO PabOTy MaKCHMANbHBIA Oalii OMPEACTSICTCS B COOTBETCTBUE C
PEUTHHI-INIAHOM JHUCLUTIIUHBL.

Kpurepun onenku 3aqanus:

o  bamsl 3a kKOHTPOIBHYIO pabOTY MOMYYAIOTCS YMHOKEHHEM MaKCHMAJIBHOTO OaIa, MPEayCMOTPEHHOTO 3a
HEE B COOTBETCTBHE C PEUTHHT - IIJIAHOM, Ha JOJIO BEPHO BBHIITOIHEHHBIX 3aJaHUH.

V3

B cemectpe cryaentst BeimoasioT 2 MJ13 o Bcem pasaesaM nporpaMMbl JUCHUILTHHBL. Y KaXKI0TO CTYACHTA B
rpynmne cBoit BapuanT M3, HoMep BapuaHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYICHTA B CIIUCOYHOM COCTABE
TPYIIIbL.

WJI3 BbraaeTcs KaxKaoMy CTYACHTY MEPCOHAIBHO.

Perienue kaxaoro 3aaaHus JOKHO ObITh TOAPOOHBIM, ¢ BKIOYCHHUEM MPOMEKYTOUHBIX PACUETOB, PACCYKIACHUM,
NOSCHCHUIA, ¢ YKA3AHUEM MCTIOb30BAHHBIX METO0B U (opmyit. 3aJaHIE BBICHLIAETCS] OTACNBHBIM (hailioM,
ykazpiBaercss PO, rpynma.
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Kpurepuu ouennpanus
Odopmnenne 3axanust 25% Oannos
Conepxanue 75% OGannos

W13 cunrtaercs 3aureHHbIM, ecau HaAOpaHo Gosee 55% ot MakcuMaIpHOro Oajia 3a 3aJaHKe

Huddeperunposanneiii 3auer. | HuddepeHunpoBaHHBIN 3a4€T OCYIIECTBISIETCS B COOTBETCTBUH ¢ I1oN0KeHNEM O IPOBEIEHUH TEKYLIETO
KOHTPOJISL ¥ TpOMeEsKyTOouHOM atTectaimu TIIY (kak opraHn3oBaHHAs MPOLEAYpPa HE TPOBOAUTCS).
Hroroselii Oann onpenensercss CcyMMHUPOBaHHEM OaJlIOB 32 BCE OLICHOYHBIE MEPOTIPUSITHS TEKYIIETO
ceMecTpa.




