degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MaremaTrudeckas CTaTHCTHKA
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
Kadeapa TUCKPETHON MaTeMaTHKH

Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectp, hopMBI IPOMEXKYTOUHOH arTectauuu: 4 (BeceHHul) - nuddhepeHunpoBaHHbIi 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3a4. ef.: 1

[Iporpammy cocrtaBui: A .M. Paiiroponckuii, 1-p ¢us.-Mar. HayK, 3aBeyrOIui Kageapoit

[Iporpamma obcyxneHa Ha 3acefannu Kadenpsl auckpetHoit matematuku 04.06.2020



AHHOTANMA

Kypc MaremaTrueckoii CTaTUCTHKH SIBIISIETCS 00s13aTelIbHOW JUCIUMIUIMHON 0a30Boi yacTu. B pamkax maHHoM
JUCILUIUIAHBI CTYIEHTBl MPOXOAAT CIEAYIOIIHME TEMBI: CXOAUMOCTH CIIy4alHBIX BEKTOPOB, CTATUCTUKH H
OLICHKH, METOJbl HAXOXIEHHS OLEHOK, 3(P(EKTUBHbIC OLIEHKH, NTOCTATOYHbIC CTATUCTUKU M ONTHUMAJbHbIC
OLICHKH, 0alleCOBCKHE OLECHKH, JOBEPUTEIbHOE OLICHWBAHHE, JHHEHHAs PEerpecCHOHHas MOAeib, MPOBEpKa
TUIIOTE3 U paBHOMEPHO Hanbosee MOIIHbIE KPUTEPUH, KPUTEPUH, OCHOBAHHBIC HA HOPMAJIbHOCTH, KPUTEPUH
comtacusi, KpUTEpUU NPOBEPKU HE3ABUCUMOCTH.

1. leau u 3apauun

eap AUCUMNIMHBI

HN3Yy4YCHUEC MATEMATUYCCKUX H TCOPETHUYCCKUX OCHOB COBPEMCHHOIO CTATUCTUYCCKOI'O aHaiu3a, a
TaxKKEC IMMOAIOTOBKa cnymaTenefI K JaJdbHEHUIIEHl CaMOCTOSTECIbLHOM pa60Te B 00jacTy aHalIHn3a
CTaTUCTUYCCKHUX 3a1a4 HpI/IKHaI[HOI\/'I MaTCMaTHKH, (1)I/I3I/IKI/I 1 DKOHOMHMKH.

3agauu AU CHUIIHHBI

N3Yy4YCHUEC MAaTCMATHYCCKHUX OCHOB MaTeMaTu4eCcKoi CTaTUCTHKH,

NpUOOpeTeHNe CITyIIaTeIIMU TEOPETUUECKUX 3HAHUN B 00JIACTH COBPEMEHHOTO CTAaTHCTHYECKOTO
aHaJu3a.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK, YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
KPUTHUYECKUN aHa3 ¥ cUHTe3 HHPopMauy, |GopMupyer cOOCTBEHHBIE CYXKICHHUS U OI[CHKH

MPUMEHSATh CUCTEMHBIHN MOIXO/ TSl PEIICHUS
[IOCTABJICHHBIX 3a7a4

OIIK-1 CnocobeH npuMeHSITh OIIK-1.3 CnocobeH ompenensTs TpaHHIlbl TPUMEHHUMOCTH
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B TIOJTYYEHHBIX PE3yJIbTaTOB

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!

OCHOBHBIE ITOHATHSI MAaTEMaTHYECKON CTaTUCTUKH;
OCHOBHBI€ IIOAXO/IbI K CPABHEHUIO OLICHOK I1apaMeTPOB HEU3BECTHOTO PaCIpEACICHMUS;
ACUMIITOTUYECKAE W HEACUMITOTHYECKHE CBOICTBAa OLEHOK IIapaMeTpOB HEU3BECTHOIO
pacnpeneneHus;
OCHOBHBIE METOJBI NMOCTPOECHHS OLEHOK C XOPOIIMMH aCHUMITOTHYECKHMMH CBOWMCTBAMHU: METOJ
MOMEHTOB, METO/I MAKCUMAaJILHOTO MPaBION0J00Ms, METO/I BBIOOPOUHBIX KBAaHTUIIEH;
nonatue 3 HEeKTUBHBIX OLEHOK U HepaBeHCTBO nHGopmarnu Pao-Kpamepa;
OIlpeJleNIeHUe U IVIaBHbIE CBOMCTBA YCIOBHOI'O MareMaTH4YeCKOIO OXMJaHUs ClydaiHON BEJIMYUHBI
OTHOCHTEJIBHO CUTMa-anreOpbl WK IPYTroi Cly4ailHOM BETHYUHBL;
ompeeneHne o0IeH JIMHEHHON perpecCHOHHON MOJIETM U METOJl HAMMEHBIIINX KBaJIPaTOB;
MHOTOMEpPHOE HOPMAJIBHOE PACIpeIeIeHIE U €r0 OCHOBHBIE CBOKCTBA;
0a30BbIC MOHATHS TEOPUU IPOBEPKU CTATUCTHYECKUX TUIIOTES;
nemmy Heiimana — [lupcona u TeopeMy 0 MOHOTOHHOM OTHOILIEHUH IIPaBIONION00uS;
KpuTepuid xu-kBaapar IlupcoHa st mpoBEpKU IIPOCTHIX TUIIOTE3 B cXeMe bepHyiuin.
YMETb:



000CHOBBIBATH ACUMIITOTHYECKUE CBOMCTBA OILICHOK C MOMOIIBIO TPUMEHEHUS NPEeIbHBIX TEOPEM
TEOPHUH BEPOATHOCTEN;
CTPOUTH OLIEHKU C XOPOUIMMH ACHUMIITOTHYECKUMHU CBOMCTBaMHU Ul IIapaMETPOB HEU3BECTHOI'O
pacnpeneneHus 1o 3aJaHHON BEIOOPKE U3 HETO;
HaXOIUTh OalieCOBCKUE OIIEHKH I10 3aJaHHOMY allpHOPHOMY PacHpeieNIeHHIO;
BBIYHCIIATH YCIOBHBIE MAaTEMATUYECKHE OKUAAHNS C TIOMOLIBIO YCIOBHBIX PACIIPENETICHUI;
HaXOJUTh ONITUMAJIbHBIE OLIEHKH C IIOMOUIbIO IOJIHBIX IOCTATOYHBIX CTaTUCTHK;
CTPOUTH TOYHBIE W ACHMIITOTUYECKHE JOBEPHUTEIbHbIE MHTEPBAJIbl M 00IAaCTH IUIsl MapaMeTpoB
HEU3BECTHOIO paclpeeICHMs;
HAXOIHUTh ONITUMAJIbHBIE OLICHKU U I0OBEpUTENbHbIE OOJIACTH B T'ayCCOBCKOM JTMHEHHOW MOJIEIH;
CTPOUTH PAaBHOMEPHO Hauboiee MOIIHBIE KPUTEPHUHU B CiIydae MapaMeTpHUYecKOro ceMmeiicTsa ¢
MOHOTOHHBIM OTHOIICHHEM MPaBAOIOA00HUS;
cTpouTh F-kputepuii uisi IpOBEPKU JIMHEUHBIX TUIIOTE3 B IMHEHHOMN I'ayCCOBCKOM MOZEIIH.
BJIaJETh:

OCHOBHBIMH METOJAMHU MaTEMaTHYE€CKOM CTATUCTUKU MOCTPOCHUS TOYCUHBIX U JTOBEPUTEIBHBIX
OIICHOK: METOJIOM MOMEHTOB, BBIOOPOUHBIX KBAaHTWJICH, MAaKCUMAalLHOTO IMPaBIOMOM00MUs, METOIOM
HaWMEHBIINX KBAJIPaTOB, METOIOM IIEHTPAITHHON CTATHCTUKH.

HaBbIKAMHU aCUMITOTHYECKOTO aHaJIN3a CTaTUCTHUYECKUX KPUTEPHEB;

HaBBIKAMHU MPUMEHEHHSI TEOPEM MaTEMaTHYECKON CTAaTUCTUKH B MPUKIATHBIX 3a7adaX (QU3UKH H

YKOHOMHUKH.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 BeposiTHOCTHO-CTaTHCTHYECKAS MOJIENb. 4
) OcHOoBHast  3ajaya  MareMaTU4ecKou 4 3
CTaTUCTHKH.
3 Paznuunsie BUJIbI CXOIUMOCTEN 6 6
CIIy4aliHBIX BEKTOPOB.
4 CraTUCTUKU U OLICHKH. 6
5 OMnupuryeckoe pacnpenenesue u 6 6
sMIMpHUUecKas QYHKUUS pacipeaeeHus.
F-kpurepuil nms NpOBEPKH JIHMHEWHBIX
6 TUTNIOT€3 B  TayCCOBCKOW  JIMHEWHOM 4
MOJIEIIH.
Nroro yacos 30 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 4 (Becennuit)

1. BeposiTHOCTHO-CTaTUCTHYECKAs] MOZECITb.



IIpuMepsl HECMEIIEHHBIX M COCTOSTEIbHBIX OLEHOK (MOMEHTBI, IUCIEpPCHs); CMELIEHHBIX, HO
COCTOATENBHBIX OIICHOK; HECOCTOSTENbHBIX, HO HECMEIUEHHBIX OLeHOK. OueHkn (QyHKOUHA OT
napaMerpoB. [Ipumep cuTyauuu, B KOTOpPOW HE CYyLIECTBYET HECMEIIECHHOW OLIEHKM HEKOTOPOU
(YHKUIMU OT mapamerpa.

2. OcHOBHas 3azadya MaTeMaTHYSCKON CTaTUCTHUKH.

baiiecoBckast 1 MUHUMaKCHast CTparernd. MUHUMAaKCHOCTh 0alleCOBCKOM CTPaTeruu ¢ MOCTOSHHBIM
PHCKOM.

3. PaznnyHbie BUIBI CXOAUMOCTEHN CIIy4aifHBIX BEKTOPOB.

Teopembl 00 aCMMNTOTHYECKOW HOPMAJIBHOCTH BBIOOPOYHOTO CPEIHEr0 M MEIUaHbl B MOIEIH
CUMMETPHUYHOTO PacHpeesIeHNAs ¢ HEM3BECTHBIM ITapaMeTPOM CIBUTA.

4. CTaTUCTHUKH U OLIEHKHU.

HamoMuHaHue mpaBwiia Tpex CUTM M TOSCHEHHsS B TEpPMHHAX OJToro mnpaswia. [Ipumep co
«CMENIaHHBIM» HOPMAJIBHBIM pacipe/ieieHueM (MeinaHa vs. BBIOOPOYHOE cpeHee).

5. DMnupudeckoe pacrnpeiesieHue U IMIuprudeckas QyHKIMS pacipeesIeHHs.

OneHKr MakCHMaJbHOTO TpaBaonogodms (0.M.Il.) ©W WX CBOWCTBA (COCTOSATENBHOCTD,
ACHUMIITOTHYECKass HOPMaJIbHOCTh M 3¢¢ekTuBHOCTh). O.M.I. UId [apaMerpa CIBUTa B
pacnipenenenun Jlamaca Kak HpUMEp ACUMIITOTMYECKM HOPMaJbHOM O.M.I. B HEPErYISPHOU
MOJIEIIH.

6. F-xpuTepuii 1u1si NpOBEPKH JTMHENHBIX TUIIOTE3 B T'ayCCOBCKOW JTMHEMHON MOJENH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

CrangapTHas ydeOHas ayTUTOpHsL.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. Maremaruueckast craructika [Teker] : [yueOnuk anst By30B] / A. A. bopoBkoB .— [3-¢ u31., ucnp. ]
— M. : dumamimt, 2007 .— 704 c.

2. Brenenne B MaTemarnueckyto ctatuctuky [Tekcr] : [yaeOnuk mis By3os] / I. U. UBuenko, 10. U.
Mensenes .— M. : JIKU, 2010, 2014, 2015 .— 600 c.

3. Teopus BeposTHOCTEH U MareMaTu4eckas craructuka [Tekcer] : yue6. mocodue mis By3os / [1. I1.
Bouapos, A. B. [leunakuna .— M. : ®usmariurt, 2005 .— 295 c. : un. + pdf-Bepcus. - bubnuorp.: c.
292, - ISBN 5-9221-0633-3. — Ilonnsiit TexcT (Joctym u3 cetn MOTU / YnaneHHsiit 1ocTy).

JomnonHutensHas auTeparypa

1. Harnsarast matemarndeckas cratucTuka [ Texct] : yue6. mocobue mist By30B / M. b. Jlarytun .— 2-¢
u3J., ucnp. — M. : bunom. J1a6. 3nanuii, 2009 .— 472 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha JICKIITUOHHBIX 3aHATUAX UCIIOJIb3YIOTCA My.]'II:TPIMeI[PIﬁHBIe TCXHOJIOIMH, BKIIIOYad JEMOHCTpAalUO

MpEe3EHTalNN.
B npouecce camocTosATeNbHOM PabOThI 00YUaIOIMXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX

cpeacts, kak Mathcad, MATLAB, Maple u ap.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PeKOMeHI[yeTCH YCIICIIHO CAaBaTb KOHTPOJIbHBIC pa6OTI:I, TaK KaK 3TO YHNPpOIIACT HUTOTOBYIO

aTTeCTaLUIO 110 IPEIMETY.
2. JInst moAroToBKM K MTOTOBOM arTecTalyy 110 IPEAMETY JIydlle BCEro I10Jb30BaThCsl MarepuajaMu

JIEKIHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

HpO(l)I(lJIb MnoATrOTOBKMU: dusuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI
®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
Kadeapa IUCKPETHON MaTeMaTHKH

Kypc: 2

KBaJIMpUKALUS: GakanaBp
Cemectp, hopMBI IPOMEXYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

Pa3zpatGoTunk: A.M. Paiiropoackuii, 1-p ¢pu3.-MaT. HayK, 3aBeLyIOUMNA Kadeapoi



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, YK-1.4 I'pamotHO, JIOTUYHO, apryMeHTHPOBAHHO
KPUTHUYECKUH aHaM3 U CuHTe3 HHpopManuy, |popMupyeT COOCTBEHHBIE CYXKICHUS U OLICHKH

MPUMEHSATh CUCTEMHBIH MTOXOJ TS PELICHUS
MOCTAaBJICHHBIX 3a7a4

OIIK-1 CrocobeH npuMeHSTh OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B MOJTy4EHHBIX Pe3yJIbTaTOB

oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEI « MareMaTuieckasi CTaTHCTHKA» O0YYaroIIHiiCs TOJKEH:

3HAThb:

OCHOBHbIE IIOHATUS MaTEMATUUYECKOM CTAaTUCTHUKY;
OCHOBHBIE ITOJXO/IbI K CPABHEHUIO OLIEHOK ITapaMETPOB HEU3BECTHOTO PACTIPEAEIICHUS;
aCUMIITOTUYECKHME W HEACHUMIITOTHYECKHE CBONCTBA OLIEHOK IIapaMETPOB HEU3BECTHOIO
pacupeneneHus;
OCHOBHBIE METO/Ibl IIOCTPOEHUsI OLEHOK C XOPOLIMMM aCUMITOTUYECKUMH CBOMCTBAMHU: METOI
MOMEHTOB, METOJl MAKCHMAJIBHOTO MPAaBIONOJ00MS, METO/ BEIOOPOYHBIX KBAHTUIICH;
nonsaTre 3QHEeKTUBHBIX OIEHOK U HepaBeHCTBO nHpopMmarnu Pao-Kpamepa;
OTIpEENICHNE U TIIaBHBIE CBOMCTBA YCIOBHOTO MaTEMATUYECKOTO OXKUIAHUS CIIy4alHON BETUYMHBI
OTHOCHTEBHO CUI'Ma-aireOpbl WK IPYTOi ClIy4YaiiHOW BEJITMYUHbL;
onpeneneHre o0IeH JIMHEHHON perpecCHOHHON MOIETH U METOJl HAMMEHBIINX KBaIPaToB;
MHOTOMEPHOE HOPMAaJIbHOE PACIIPEEIIEHUE U €T0 OCHOBHbIE CBOMCTBA;
0a30BbIe MOHATHUS TEOPUU POBEPKU CTATUCTHUECKUX THIIOTE3;
nemmy Heiimana — [TupcoHa v TeopeMy 0 MOHOTOHHOM OTHOIIIEHUH ITPaBOTIOI00US;
KpuTepuil Xu-kBazapar [TupcoHna 1 mpoBEepKU NPOCTHIX THIIOTE3 B cxeMe bepHymu.
yMeTh:

000CHOBBIBATH ACUMIITOTUYECKHE CBOMCTBA OLICHOK C TIOMOLIbIO IPUMEHEHHUS MIPEACIIbHBIX TEOPEM
TEOPUU BEPOSTHOCTEM;
CTPOUTH OLIEHKH C XOPOIIMMH ACHMIITOTHYECKUMH CBOMCTBaMH [UIsl TApaMETPOB HEU3BECTHOIO
pacIpeseseHus 1o 3aJaHHON BBIOOPKE U3 HETO;
HaXOIHUTh 0alieCOBCKUE OLICHKH T10 33IaHHOMY allpHUOPHOMY PaclpeeeHuIO;
BBIUUCJIATH YCIOBHbIE MaT€EMaTHYECKUE OXKUAHUSA C IIOMOLIbIO YCIIOBHBIX paclpeleeHui;
HAaXOJNTh ONTHMAJIbHBIE OLIEHKU C TIOMOILBIO IMOJHBIX JOCTAaTOUHBIX CTATHCTHK;
CTPOUTH TOYHBIE M ACUMITOTHYECKHE IOBEPHUTENILHBIC MHTEPBaJIbl M 00JIACTU JUIS HapamMeTpoB
HEN3BECTHOTO PAaCcIpEACICHUS;
HAaXOIUTh ONTHUMAJbHbIEC OLEHKH U IOBEPUTEIIbHBIC 00IaCTH B TayCCOBCKOW JIMHEWHON MOJIeIH;
CTPOHUTH PaBHOMEPHO HauOoJiee MOIIHBIE KPUTEPUH B CIIydae HapaMETPUUYECKOrO0 CeMeHcTBa C
MOHOTOHHBIM OTHOLIEHUEM HPaBIONOA00HS;
CTpOUTh F-KpuTepnii 1u1d MPOBEPKH JTMHENHBIX TUIIOTE3 B JINHEHHOM rayCCOBCKON MOJEIIH.
BJIaJeTh:

OCHOBHBIMHM METOJIaMHd MaTE€MaTUYE€CKOM CTaTHUCTUKHU IMOCTPOCHUSA TOYCYHBIX U HOBCPUTCIIbHBIX
OICHOK: MCTOAOM MOMCHTOB, BBI60pO‘lHBIX KBaHTHJ’IGﬁ, MAaKCHUMAJIBHOI'O HpaB)IOHOI[O6I/I$I, METOAOM
HaUMCHBIIUX KBaApaToB, METOAOM HeHTpaHBHOﬁ CTaTUCTHUKH.

HaBbIKaAMU ACUMIITOTUYCCKOI'O aHAJIN3a CTATUCTUICCKUX KPUTCPUCB,

HaBbIKaMH MPHUMCEHCHUSA TECOPEM MaTeMaTU4YeCKON CTaTUCTHUKU B IMPUKJIAJHBIX 3aadax (1)I/I3I/IKI/I nu

OKOHOMHMKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Ipumeps! nomMaleHnx 3aJaHAN:



1.Halizure ontumanbHyo omieHKy mapamerpa > 0 mo BeIOOpke U3 pacnpenenenus: a) N(,1), 6) R(0, ),
B) Pois( ), r) Bin(1, ) (3mech (0,1)). 6. Ilycts X1,...,Xn BBIOOpKa U3 paBHOMEPHOTO pacHpe/eICHus Ha
otpeske [0, ], > 0. ITocTpoiiTe 1oBEepUTETHHBIA HHTEPBAJ AJI1 YPOBHS JOBEPHUS , UCTIONB3YSl CTATUCTUKY
a) X, 0) X(1), B) X(n).

2.. Hycrp X1,....Xn BBIOOpKa M3 HOPMAIBHOTO pacmpeseneHust ¢ mapamerpamu ( ,1). Haiigure
0alieCOBCKYI0 OLIGHKY DapameTpa , €clii ampuopHoe pacmpenenenue ectb Bin(l,p). bymer nm
TIOJTy4eHHAs OIIeHKa COCTOSITENIbHOM OlleHKON mapameTpa ?

3. Umeercs 2 oObekTa ¢ BecamMu a U b. Mbl B3BecHIIM ¢ OIMOKaMu NEPBBIi, BTopoi n 00a 00beKTa
BMECTe, MPHUYjM JHCIIEPCHs OIMOKU B TIOCIEHEM cilydae Obuta B 4 pasza Oonbie. CBecTH 3aaa4y K
JMHEHHOM PEerpecCHOHHOM MOJICIH ¥ HATH OIICHKH HAMMEHBIINX KBAJPaToB JUist a U b.

4. X1, .., Xn BbIOOpKa W3 3KCIIOHCHIMAIBHOTO pacmpeneneHus ¢ mnapamerpom . [loctporite
paBHOMEPHO HanOoJiee MOIIHBIN KpUTEpPHA YPOBHS 3HaUMMOCTH npoBepku runore3sl HO : = 0 mpoTus
anerepHaruBbl a) H1 : >0, 6) HI : <0.

Konrponbshas No.1

1. X1..Xn-- Beibopka u3 U[0, 0]. Jlns kakoii BemuumHbl T (0) craructuka Xe-X sBisercs
ACUMIITOTUYCCKH HOPMAJIBHOM OIICHKOW? BBIUUCIINTE aCHMITOTHYESCKYIO TUCTICPCHUIO TAHHON OICHKH.

2. X1...Xn -- BEIOOpKA U3 TMCKPETHOTO pacipeaesieHus
P(X1=-1)=(1-8)/(1+ 8)}; P(X1 =2)=20/(1+ )
Haiinure onenku mapamerpa 6 mo MeTogy MOMEHTOB H [0 METOAY MaKCUMAJIbHOTO MIPaBAONOA00MS.

3. XI1...Xn --- BeIOOpKa U3 pacipe/enerus ¢ miotHocTho f(x) =0 2 0 e*-( 6 x) I(E[In 2; +oo]). Jns
kakux QyHKuui t (0) cymecrByer 3ddexktuBHas oueHka? Breruncnure nadopmanuio dumepa i ()
OJTHOTO 2JIEMEHTA BHIOOPKH.

Kontponbuas No.2

1. IIycts X1...Xn -- BBIOOpPKA W3 AKCIOHCHIIMAIBLHOTO PACIPEEICHHS] CO CABUTOM, T.€. MMEIOIIETO
WIOTHOCTh PO(X) = exp{—(x — 0)}I{x > O}Haligure momHy MOCTAaTOYHYIO CTATHCTUKY B JaHHOU
MOJIEIIH.

2. IMyers X1...Xn -- BeIOOpKA U3 pacmpeenieHus ¢ TOTHOCTBIO pA(x) = (4 6 M)/(x™5) [{ x>0 }. C
MOMOIIBI0 CTAaTUCTUKH X(n) MOCTPONTE TOUHBIA OBEPUTEILHBIA WHTEPBANI YPOBHS JOBEpUS Y
napamMeTtpa 0.

3. B3BemmBaHue ABYX IPy30B MaccaM a U b Ha OAHUX U TEX K€ BECax MPOU3BOIAMUTCS CIEIYIOUIUM
00pa3oM: n pa3 B3BEIIMBACTCS MEPBBII I'Py3, M pa3 B3BEIIMBACTCS BTOPOH rpy3 u k pa3 B3BemMBarOTCS
3TH JIBa Tpy3a BMecTe. B mpeamnonoxeHun, 4to Bce OMMUOKM M3MepeHus: nMeroT pacnpenenenue N(0;
0"2), TOCTPOWTE TOBEPHUTEIILHBIC WHTEPBAJIBl YPOBHS IOBEpUS IUIL @ W JJIsl b NMpPHU HEU3BECTHOM
napameTpe 6"2.

4. Ha ygacTke caxaroT Jumbl, Oepesbl, 1yObl 1 ocuHbL. Ha KakoM ypoBHE 3HAYMMOCTH MOXKHO NPHHSATH
THIIOTE3y O TOM, 4TO JIyObl M OCHHBI CaKald C OAMHAKOBOW BEPOATHOCTBIO, JIUIBI M Oepe3bl -- C
OJIMHAKOBOW BEPOATHOCTBIO, a Oepe3bl -- C BEPOSITHOCTHIO B 3 pasa Oosblieit, yem AyObl? Bwiio
nocaxkeHo 50 s, 65 Oepes, 17 ny6oB, 28 ocun. Ksantunu pacnpenenenus x*2 3 : z {0,8} =4,6416;
z {0,9} =6,2514;z {0,95} =7,8147;z {0,975} =9,3484.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. OcHoBHasg 3amaya Maremarnyeckoil craructuku. [lapamerpuueckas cratuctuka. OTEHKH
(«cTatucTuku»). BapuanuoHHBIA psii U MOPSAAKOBBIE CTAaTHUCTUKW. HamomuHaHWe O pacrpeneneHuu
MOPAAKOBBIX CTaTUCTUK.

2. HecMmelieHHOCTb U COCTOSTENBHOCTD OLIEHOK. IIprMepbl HECMEIIEHHBIX U COCTOATENIBHBIX OLEHOK
(MOMEHTBI, JOHcCIepcHs); CMELICHHBIX, HO COCTOATENBHBIX OLIEHOK, HECOCTOSTENbHBIX, HO
HECMEIIEHHBIX OImeHOK. OneHku (yHKuMd OT mnapameTpoB. [IpuMep cuTyanmu, B KOTOPOH He
CYLIECTBYET HECMEILICHHON OLIEHKH HEKOTOPOH (DYHKLIMH OT IMapaMeTpa.

3. DOmnupuueckast GyHKUuUs pacnpeneneHusi. Ee HeCMemeHHOCTh U COCTOSTENbHOCTh 110 OTHOLLICHHIO
K TEOPETHUYECKON (DYHKIINH PACHIPEICICHHS.

4. Oynkuus mrpada (morepb) W (yHKIMS pucka. baliecoBckass M MUHHMAKCHAasi CTPaTETHH.
MuHHMaKCHOCTD 0aiieCOBCKOM CTPATEruu C MOCTOSHHBIM PUCKOM.

5. DbaitecoBckas ouenka B cxeme bepHymn. MuHnMmakcHasi ouneHka B cxeme bepHymu (craructuka
Xomxeca — Jlemana). CpaBHeHHE CTaTUCTHKH Xolkeca — JlemaHa ¢ BBIOOPOUHBIM CPEHHM.



6. AcuMIITOTHYECKas HOPMaJIbHOCTb OLIGHKH. TeopeMbl 00 acMMIOTOTHYECKOH HOPMAaJIbHOCTH
BBIOOPOYHOTO CPEAHEr0 M MEIWaHbl B MOJEIM CHUMMETPUYHOTO paclpelesieHnss ¢ HEU3BECTHHIM
napaMeTpoM CABHIa.

7.  OrHOcuTenbHas acuMnToTHYecKass 3¢¢eKkTnBHOCTh. HamoMmuHaHue mnpaBuia TpeX CHIM U
MOSCHEHHs] B TEPMHUHAX 3TOro mpaBuia. llpumep co «cMemaHHBIMY HOPMalbHBIM paclperesieHueM
(Menuana vs. BEIOOpOYHOE CpeiHee).

8. VYcmoBusi perymsapHocTH U HepaBeHCTBO Pao — Kpamepa (ciayuail HeCMENIEHHOW OIICHKH).
Undopmanus Oumepa. DpdexTuBHble U cBEPX3()PEKTUBHBIC OLIEHKH.

9. Merox MmoMeHTOB. COCTOSITEILHOCT OLIEHKH.

10. Meton makcuMaibHOTO npaBaonofoous. OUeHKH MaKCHMaJbHOTO MpaBaomonoOus (0.M.I1.) U UX
CBOMCTBa (COCTOATENIHOCTh, ACHUMIITOTHYECKass HOPMAJIbHOCTh U HPpdexktuBHOCTH). O.M.IL.  AIs
napaMeTrpa cABHra B pacupeznenieHud Jlamigaca Kak MpUMeEp acHUMITOTHYECKH HOPMalbHOW O.M.II. B
HEPETYISIPHOU MOZEIIH.

11. O.Mm.I1. B cTaHAApPTHBIX MoAENsX (OMHOMUANbHAs, HOpMaibHast, Ko u nip.).

12. JloctaTo4Hble CTAaTUCTHKHU B TUCKpeTHOM citydae. Kputepuit gpakropuzanuu. [Ipumepsr.

13. YcioBHOE MareMaTHyecKoe OKHIaHHE OTHOCUTEIBHO pa3OueHus. YcinoBHbIe mIoTHOCTH. CBOMCTBA
YCIIOBHOTO MaTe€MaTHYEeCKOTro OuaaHus (0/1 B «HEHpPEephIBHOM» Clydae, HO C JIOKa3aTelbCTBOM B
Cllydae YCIOBHOTO MaTeMaTH4eCcKOro OXKUAaHUSI OTHOCUTENILHO Pa30ueHus).

14. Jlocrarounble cTaTUCTUKU B 0oOIIeM ciaydae: oOLIMil KpuTepuil akTopu3alru Kak ONpeacicHuUe.
[Ipumepsr.

15. DxcrioneHnuanbHOE cemericTBo. [leccumuctueckas Teopema (/).

16. Teopema Konmoroposa — bnekyanna — Pao 00 ynyulieHun HeCMEIIeHHOMW OIIEHKH.

17. Tlonmupie cTaTUCTUKU. KpuTepuil MOTHOTH U AOCTAaTOYHOCTH ISl KCIIOHEHIIMAIBHOTO CEMENCTBa
(6/m).

18. Teopema I'muBenko — Kanremmu (dpopmynuposka). O0mas 3agada 0 paBHOMEPHOU CXOJMMOCTH B
3aKkoHax OoNpIIMX YuceN. 3ajgada O TPEYroNbHUKAaX Ha IUIOCKOcTH. PasmepHocTth Bamumka —
UYepBonenkuca. [IpuMep ¢ NpOCTPaHCTBOM M OTKPBITBIMU MOJYHPOCTPAaHCTBAMU. J[Be Teopembl
Bamauka — YepBonenkuca (6/m). Teopema I'muBenko — KaHTemmm kak 4acTHBIA Cily4ail TEOPEMBI
Bannuka — YepBoHeHkuca. Teopema O TpeyrojibHMKax KakK YacTHBIM cllydail Teopembl BamHuka —
UYepBoHEHKHCA.

19. Craructuka KoamoropoBa 1 ee HE3aBUCHUMOCTb OT BHJa HEMPEPBIBHON (PyHKIMM pacrpeesieHus
(TONBKO CTPOTO MOHOTOHHBIH ciy4aif). Acumnroruyeckas Teopema Konmmoroposa (6/1).

20. TouHble M aCUMNTOTUYECKUE JOBEPUTEIbHbIE HHTEpBajibl. OZHOCTOPOHHME U JIByCTOPOHHUE
HWHTEPBAJIbI.

21. Kpautunm pacnpeneneHuii. HanoMunanwe pacnpeienceHusi Xu-KBaapar. Pacnpenenenue
CrprozeHTa.

22. IlocTpoeHne NOBEPUTENBHBIX MHTEPBAJIOB IJIS MapaMeTpPOB HOPMAIBHOTO PacHpeAeNCHHs: IS
CPEIHEro MpHU U3BECTHOM AMCIIEpPCUU, Ul AUCIIEPCUU NIPU U3BECTHOM CPEAHEM M Uil OAHOBPEMEHHO
HEU3BECTHBIX CPETHETO U IUCIIEPCHUH.

23. loBepuTenbHbIEe HHTEPBABI JJIsI KBAHTUIICH.

24. Kputepnii contacus Konmmoroposa.

25. Kputepnii comtacus xu-kBaapar [Inpcona.

26. CpaBHEHHUE IBYX MPOCTHIX Tunore3. OMmNOKH MepBOro ¥ BTOPOTro poja.

27. Cnyuaii abCONMIOTHO HENPEPHIBHBIX pacClpeneieHUi: OTHOLICHWE NpPaBAONoAo0Hs U Teopema
Heiimana — [IupcoHna.

28. Kpurepuii ogaopomHoct CMUPHOBA JUIS IBYX HE3aBUCUMBIX BHIOODOK.

29. Kpurepuii O1HOPOTHOCTH XU-KBaAPAaT JJIsi HECKOJIbKMX HE3aBHCHUMBIX BHIOOPOK.

30. IlpoBepka paBEeHCTBa CpelHUX Y IBYX HOPMAaJbHBIX BBIOOPOK C W3BECTHBIMU JUCIEPCHUSIMH; C
HEeM3BECTHBIMHM JucnepcusiMu. IIpoBepka paBeHCTBa OUCIEPCHIl y ABYX HOPMAaJIbHBIX BBIOOPOK ¢
HEU3BECTHBIMU cpenHuMu. Pacnipenenenue Oumepa.

Kpurepun oneHuBaHus
- omenka «ommuHo  (10)»  BbICTaBHsieTCST  CTYAEHTY, IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI



- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOU MPOTrpaMMBbl JUCITUTUIMHEI U YMEHHE IPUMEHSITH UX
Ha TPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOTHOE W MpaBWIIbLHOE 00OOCHOBAaHUE MPHUHSATHIX
peleHui

- omneHka  «omm4yHO  (8)»  BBICTaBISETCS  CTYACHTY,  IIOKAa3aBIIEMY  BCECTOPOHHHE
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHIUH KOHKPETHBIX 33124, U PaBUIBHOE 000CHOBAHNE TIPUHSATHIX PEIICHUH

- oneHka «xoporio (7)» BBICTABISETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MarepHasl, TPaMOTHO H II0
CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHITh MOyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOIMYyCKAeT B OTBETE
WJIU B PEIICHUH 33/1a4 HEKOTOPhIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPHUMEHSTH IOJIYYCHHBIE 3HAHUS Ha MPaKTHKE, HO JIOMYCKAeT B OTBETE WJIU B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPUMEHATh MOJTy4YeHHbIE 3HAHWS Ha MPaKTHUKe, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOUHOCTH,

- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJ0CTATOYHO NpPaBUIIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyIIeHUS JIOTUYECKOW TTOCIIE0BATEIPHOCTH B U3JI0KEHHH MTPOTPaMMHOTO MaTepHasa, HO MpU 3TOM
OH BIQJICET OCHOBHBIMH pa3lielaMd YYeOHOH NpOTrpaMMbl, HEOOXOJMMBIMH JJIsl JalbHEHIIETOo
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIC 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;

- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapaKTep 3HAHWN, HEIOCTATOYHO IPABUIbHBIC (HOPMYTUPOBKH O0a30BBIX MOHSTHH,
HapyUIeHHs JIOTUYECKOW MOCIIeIOBATEIHHOCTH B U3JI0OKEHUH MPOrPaMMHOI0 MaTepHalia, HO IpU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/ellaMH Y4YeOHON mNporpaMMBbl, HEOOXOJUMBIMH IS
JanbHeimero o0ydeHHss W MOXET TPUMEHSTHh MOJYYCHHbIE 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;

- OIIEHKA «HEYIOBJIETBOPHUTEIHHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HAET OONBIINECH 4YacTh
OCHOBHOTO COJIEp)KaHUsl Y4eOHOW TMpOrpaMMbl JUCIHIUIMHBI, JIOMyCKaeT TIpyOble OINMOKH B
(hopMynmupOBKaxX OCHOBHBIX IMOHSATUH JUCIUTLINHBI U HE YMEET HCIIOIB30BATh MOMyUYCHHBIC 3HAHUS TIPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3a]a4

- OLICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOpPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TOHSTUHN TUCIUTIINHBL.

5. MeTonuueckne MaTepuaJIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpemss mpoBeneHuss auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT —IOJIb30BaThCs
IpOrpaMMOl TUCIUTUTAHEI.



