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: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUH) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3
KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[IporpamMmy cocraBunu:

C.A. T'y3, kaHz. ¢u3.-MatT. HayK, TOLEHT
A.B. I'acHukoB, A-p pu3.-Mar. HayK, JOLEHT
O.I. TopOaues, kaun. Qus.-Mar. HayK, JOLEHT

[Iporpamma obcyxeHa Ha 3aceqaHnuu Kadenpbl MaTeMaTHIeCKUX OCHOB ynpasienus 15.05.2023



AHHOTANMA
B manHOM Kypce Maremarudeckas CTaTUCTHKA pacCMaTpUBaeTCs KaKk HaydHas JUCIMIUIMHA, W3YyYaromias
TEOPETUYECKUE OCHOBBI U METOJIbI M3BJICUCHUS U 00PaOOTKU IMIIUPUYECKUX AAHHBIX O MAaCCOBBIX SIBICHMSAX,
NPE/ICTaBISIEMbIX B BUJIE CTOXaCTHUECKUX Mozened. K 3ajauam MareMaTHueckoil CTaTUCTHKH OTHOCAT TaKKe
IOCTPOCHHE W  HUCCIEJOBAaHME MPOLEAYp MNPHUHATHS pEIICHUH B  YCIOBHAX  «CTOXACTHYECKOM
HEONPEICICHHOCTI.
Kypc conmepxutr HavanbHbIe CBEJCHUS M3 MaTeMaTHYECKOH CTAaTUCTHKH, MCIOJIb3yeMble M JOIOJHSEMbIC B
JabHEHIIIeM. PaccmarpuBaroTcsi KiTacCHYECKHE BEPOSITHOCTHBIE MOJCTH MPHUHSATHSA PEIICHUH O Kilaccax
HaOTIOaeMbIX OOBEKTOB IO 3HAYCHUSIM HX MPHU3HAKOB (MOJENN KiIacCU(UKAIMK WM BBIOOpA THIIOTE3); MPH
ATOM TIPEIIONAraeTCsi, YTO paclpeeNeHns IPU3HAKa Ul KaKI0To Kiacca 00beKTOB M3BECTHBI TOYHO WIIH C
TOYHOCTBIO 710 THNA. OOCYXIaroTCsi KPUTEPUH COIIACHsl KaK HHCTPYMEHT IPOBEPKH JOCTOBEPHOCTHU TUIIOTE3
¥ 3aJ1a4¥ OLICHUBAHUS PacIpeieeHu (B 4aCTHOCTH, 331a4H T.H. MAPaMETPHYESCKOTO OLICHUBAHHMSA).
OtaenbHO 00CYXKIAIOTCS METOIbl HEmapaMeTPUYECKOrO OICHWBAHMS DPACIpENeNICHHH, NMPEIbIBISIONINE K
arnpHOPHBIM CBEICHUSAM 00 MX CBOMCTBaxX ropasio MeHblnue TpeboBaHMsA. Kypc Takxke COmEepKUT OCHOBHBIC
CBEJICHUSI O PETPECCHOHHOM aHaJM3e, CIIy>KallleM JUIS BBISBJICHUS M OLCHKHA BEPOSTHOCTHBIX CBSI3CH MEXKIY
N3y4aeMbIMH CITy4aiiHbIMU BETHUMHAMHU.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- (hopmupoBaHME y CTYJEHTOB 3HAHMH M HABBIKOB PaOOTHI C MOHATUSAMH KOHLENLUSAMH, METOIAMHU
MaTeMaTH4eCKOW CTaTUCTHKH.

33]13‘[1/[ JAUCHUIIINHBI

- OCBOCHHE CTyIeHTaMH 0a30BBIX 3HAHWH (MTOHATHH, KOHIEMIUH, METOJOB W MOJENei) B o0MacTu
MaTEeMaTHYECKON CTaTHUCTHKMU,

- TpHOOpeTeHHe TEOPETUYECKUX 3HAHMM M TPAKTUYEeCKUX YMEHUH M HaBBIKOB B 00JacTu
MaTeMaTHYeCKON CTaTUCTUKH;

- OKa3aHWe KOHCYJAbTAIIMA W TIOMOIIM CTYJAEHTaM B IIPOBEIECHUU COOCTBEHHBIX TEOPETUUECKHUX
HCCJIEI0OBAaHNUN B 00J1aCTH MaTEMATHYECKON CTaTHCTUKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIC 3HAHUS, I0JTyYCHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-2 Crniocoben ucnonb3oBarh coppemernble |OINK-2.2 3HaeT W yMeeT TIPUMEHSTH YHCIICHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTHH U MaTeMaTH4ecKue METOAbl W TNPHUKIAJHOE MPOrpaMMHOE
MPOrpaMMHbIE CPEACTBA IIPU PEIICHNUH 3a/1ad  |o0ecreyeHre  Juid  pelIeHus  Hay4yHbIX  3a7a4 B
npo¢eCcCHOHANBHON e TeNbHOCTH, coOIonas  |npodeccnoHaIbHON obnacTu

TpeboBaHu HHPOPMAIIMOHHOHN 0€30MacHOCTH

IMK-2 CriocobeH caMOCTOsTENHHO WK B [MIK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
KOJIJIEKTHBA OPTaHU30BbIBATh U MPOBOIANTH (pPyKOBOZMTEIS1) MAJIOTO HAYYHOTO KOJIIIEKTUBA

HAaY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



- (yHIaMeHTaJIbHBIC TTOHITHS MaTEMATHIECKON CTATUCTUKY;
- TIOHATHUS, aKCHOMBI, METOMABI JIOKA3aTEeNbCTB W JIOKA3aTelIbCTBA OCHOBHBIX TEOpEM B pasieiax,
BXOZSINUX B 0230BYI0 4aCTh ITUKJIA MATEMAaTUIECKON CTATUCTUKH,
- OCHOBHBIE CBOHCTBA COOTBETCTBYIOIIUX MaTeMaTnIeCKUX 00bEKTOB;
- QHAJUTUYECKUE W YUCICHHBIC MOAXOIbl MU METOABI AJIA PELICHUS TUIIOBBIX MPUKIATHBIX 3a]a4
MaTEeMaTHYECKOM CTaTHCTHKH.

YMETh:

- TOHSATH IIOCTABJICHHYIO 3a/1a4y;
- HCHOJIB30BaTh CBOM 3HAHMS JUIS PeIICHUS (PyHIaMEHTAIBHBIX U MIPUKJIATHBIX 33/1a4;
- OLICHMBATh KOPPEKTHOCTH IIOCTAHOBOK 3a/1a4;
- CTPOTO J0Ka3bIBaTh MM ONPOBEPTaTh YTBEPKACHUE;
- CaMOCTOSITEIbHO HAXOAWTh DELICHHs 3a/1a4 MAaTeMaTH4eCKOH CTaTHCTHKH, B TOM 4YHCIE |
HECTaHAAPTHBIX, ¥ IPOBOAUTH UX aHAJIH3;
- CaMOCTOSITEIBHO BHJETh CJICACTBHS ITOJYYCHHBIX PE3yJIbTaTOB;
- TOYHO NpPEACTaBUTh MAaTEeMaTHYeCKHE 3HAHUS B 00JIACTH MAaTEeMaTH4eCKOW CTaTHCTHKH B YCTHOW U
MUCHMEHHOM (hopMe.

BJIQJICT!

- HABBIKAMH OCBOCHHS OOMNBIIOTO OO0beMa HHPOpPMAIMM ¥ PpEHICHUS 3ajlad MaTeMaTH4ecKon
CTaTHCTHUKH (B TOM YHUCIIE, CIIOXKHBIX);

- HaBBIKAMH CAMOCTOSITEIBHON PabOThI U OCBOCHUS HOBBIX JMCIIMILINH;

- KyJOBTYpOH NMOCTaHOBKH, aHAJIM3a M PEUICHUS MAaTeMaTUYeCKUX M MPHUKIAIHBIX 337134, TPeOyIOmuX
JUISL CBOETO pELICHHs MCHOJIb30BAHMSI MaTeMaTHYeCKHX IMOAXOA0B M METOIOB MaTeMaTHYeCKON
CTaTHCTUKH;

- NPEAMETHBIM S3bIKOM MaTE€MaTH4eCKOH CTaTHCTHKU M HABBIKAMH T'PAMOTHOTO OIMCAHUS PELICHHS
3aj1a4 ¥ MPECTaBICHHS MOTYYECHHBIX PE3yIIbTaTOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 CranpaptHbie pacnpeneneHus B 4 5 5
CTaTUCTUUYECKOM AHAJIU3€E JaHHbIX.
) TouyeyHoe oLieHUBaHME NTapaMeTpa 3aKOHa 5 7 5
pacnpeneneHusl.
3 WnTepBanbHOE OlLEHUBaHUE NapameTpa ) 3 5
3aKOHA paclpeesICHusl.
4 MeToa HaUMEHBIUX KBAAPATOB. 3 2 5
5 3anaun HernapaMeTpu4ecKoro 3 ) 5
OLICHUBAHMUS.
6 CrarucTuueckue KpUTEPHH COTJIACHS. 2 3 5
7 Kpurepunit Helimana-ITupcona. 3 3 5
] Kputepuii MuHMMymMa cpegHero pucka ) 4 5
(baiteca).
MUHMMaKCHBIA KPUTEPUM U €r0 CBSI3b C
9 kputepuem baiieca. CBs3p KpuTepues 2 2 3
Heiimana-1Tupcona u baiieca.
[TocnenoBarenbHBIN KpUTEpHI
10  |oTHOmIeHUsT BeposATHOCTEH (KpUTepwid 4 2 2
Banbna).
Nroro gacos 30 30 45




[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemectp: 5 (Ocennuii)

1. CTaH,Z[apTHLIC pacupeaciiCHrA B CTATUCTUICCKOM aHAJIN3C NAHHbIX.

Pacnpenenenune xu-kBagpar (Ilupcona). CryuaiiHas BelMYMHA XHM-KBaJpaT Kak CyMMa KBaJpaToB
HE3aBUCUMBIX CTaHJIapTHBIX HOPMAaJIbHBIX CITy4aiHBIX BEJIMYMH. Pacnpenenenust
Oumepa-CHenexopa u  CrblofeHTa. paclpeAeieHUe KBaJpaTU4HbIX (QOpM OT BHIOOpKH U3
HOPMAJIBHOTO paclpeiesieHNns], yCIOBHE He3aBUCUMOCTH JIMHEWHBIX U KBaAPAaTUIHBIX (GopM.

2. ToueuHoe OIIEHNBaHKE MTapaMeTpa 3aKOHA pacIlpeieTIeHus.

CoCTOATENTBHOCTh, HECMEIIEHHOCTh (aCUMIITOTHYECKAass HECMEIIEHHOCTh) M ONTHMAIBHOCTH
ToueuHoH orieHku. HepaBenctBo Pao-Kpamepa (ckanspHblit 1 BeKTOpHBIN ciy4vait). D dekTuBHOCTD
(acummnToTHyeckast SPPEKTUBHOCT) TOUYEUHON OIEHKH. J|0CTaTOYHOCTh CTATUCTHKUA OTHOCHUTEIBHO
napaMmerpa, Kputepuil ¢akropusauny, Teopema biekysna-Pao, mojHble 10CTaTOYHBIE CTATUCTUKH.
Teopema 00 ONTHMAJFHOCTH TOJHBIX JOCTAaTOYHBIX CTATHCTUK. MeTox MOMEHTOB. DyHKIHS
papaonooous. MeTon HanOOoMBIIEro MPaBIomoI00us U CBOMCTBA OTY4aeMOM OIICHKH.

3. lHTepBasibHOE OIICHUBAHKE ITapaMeTpa 3aKOHA paclpeeeHus.

JoBepurenbHblil nHTEpBaji. CBONCTBA CTATUCTHUK, UCIOIb3YEMBIX ISl MHTEPBaJIbHOIO OLICHUBAHUS.
ITocTpoeHne AOBEPUTENBHBIX HMHTEPBAJIOB, MMApaMETPOB HOPMAJIBHOrO pachpenencHus. [Iposepka
TUIIOTE€3 O PaBEHCTBE MareMaTU4eCKHX OKUAAHUN U PaBEHCTBE IUCIIEPCUM [IByX HOpPMAaJIbHBIX
CIy4aiHbIX BEJIMYMH C UCIIOJIB30BaHUEM JOBEPUTENBHBIX HHTEPBAJIOB.

4. MeToa HAUMEHBIIUX KBAJIPaTOB.

ToyeyHoe OlLlEHMBaHKE BEKTOPHOro napamerpa. CBONCTBA OLIEHKH METOJa HAMMEHBIIUX KBaJpaToB,
teopemMa [aycca-MapkoBa. HopmanbHas perpeccus. VHTepBalbHOE OLEHMBAaHUE II0 METOAY
HAaUMEHBIINX KBaJApaToB. ONTUMalbHOCTh OLEHKM METOJa HAMMEHBIIMX KBagpaTOB B Cllydyae
HOPMaJIbHOM pErpeccuu.

5. 3ajaun HemapaMeTpUIeCKOro OIeHUBaHUS.

[lopsiaKoBBIE CTAaTUCTHKH M MX 3aKOHBI pacnupexaeicHus. Jomu m Onoku BeIOOpKuU. Pacnpenenenue
ITyaccona—/lupuxine. Cratuctuueckas AKBHUBAJICHTHOCTh OJOKOB  BBIOOpKH. OleHHMBaHHE
MHOTOMEPHOU IMIIOTHOCTH PaclpeneiIeHus CIIydailHOTO BEKTOPa B MPON3BOJIIBHON TOUKE.

6. CraTuCcTHYCCKUE KpUTCPpUU COIIacusl.

CrarucTuueckas THIOTe3a, KpUTHYECKasi 00JIaCTh TUIOTE3bl, YPOBEHb 3HAYMMOCTH. DMIUpPUYECKast
¢dbynknus pacnpenencnus. CBolicTBa kpurepues cornacus Konmmoroposa u Ilupcona (xu-kBajpar).
Kputepun cormacusi 0 HE3aBUCUMOCTH CIy4YalHBIX BEJIMYWH, OZHOPOJHOCTH BBIOOPOK, MPOCTOTHI
BBIOOPKH.

7. Kpurepuit Helimana-Ilupcona.

OwmmnOKy MepBoro M BTOPOTO POja, MOLIHOCTb CTaTHCTHUYECKOro Kputepus. Hanbonee MoHBINA 1
paBHOMEPHO HanOoJIee MOIIHBIA CTATUCTHUECKUN KpUTepuil. OYHKINS OTHOILEHUS IPaBAOIOA00HS.
Jlemma Heliman-IIupcoHa 0 mocTpoeHHH pelnarolero npasuia. PaHIOMU3MPOBaHHOE pEIIAOLIEE
MIpaBUIIO.



8. Kpurepuii MuanMyma cpeanero pucka (baiieca).

Oynknus mrpada, GyHKIUS pUCKa, CpeAHUN pUCK. Pemmaromiee mpaBwiio B ciiydae JBYX MPOCTBIX
runore3. Kpurepuii MakcuMyma arnocTepruopHON BEPOSATHOCTH.

9. MUHMMaKCHBIA KPUTEPHH U ero cBs3b ¢ KputepueM baiieca. Css3p kpurepues Helimana-Ilupcona
u baiieca.

MuHnuMakcHass mpolenypa A Cilydas HEHW3BECTHOIO 3aKOHAa pacIpefeleHHus ClydaiHoro
napametpa. Cs3p kputepus baiieca ¢ kpurepuem Heilimana-IInpcona, MUHUMakCHBIM KpUTEPHEM.

10. TocnenoBarenbHBINA KpUTEPUNA OTHOLICHUSI BEPOSITHOCTEH (Kpurepuii Banbaa).

[locTpoenne mocienoBaTeIbHONM MpoLEenyphl BBIOOpa NpU [OBYX HPOCTBIX TUNoTe3ax. Bua
pellarouiero IpaBuWia Ha IIPOM3BOJBHOM IAre MpOoLEAYypbl M €ro uHTepnperanus. Teopema o
3aBEPILICHUH MPOLEAYPHl 32 KOHEYHOE YMCIIO IIArOB ¢ BEPOATHOCTHIO eAnHUIA. BbiOop mapameTpos
pelIaoNero npaBuia Mpy 3alaHHBIX BEJIMYMHAX BEPOSTHOCTEH OMIMOOK MEPBOTO M BTOPOTO POAA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueOHast aymuTOpus, OCHAIICHHAS! MYJIBTUMEANA IPOEKTOPOM U DKPAHOM.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Maremarnyeckas craructuka [ Tekcr] : yue6. mocobue s By3oB / A. A. Haran, O. I. T'opbaues, C.
A. T'y3 ; Mock. ¢pusuko-texa.us-T (roc.yH-T .— M : M3 Ilpecc, 2004, 2005 .— 160 c.
2. Harnsnnas Mmatematuueckast cratuctuka [Tekcr] : yue0. mocobue st By3oB / M. b. Jlarytun .— 2-e
u3., uctp. — M. : bunowm. Jla6. 3nannii, 2009 .— 472 c.
3. Maremarudeckas craructuka [Tekcr] : [yueOnuk s By3oB] / A. A. bopoBkoB .— [3-e u3n., uctp. ]
— M. : ®uszmariut, 2007 .— 704 c.
4. Benenne B MareMaTu4eckyro cTarucTuky [ Tekcr] : [yueOnuk s By3oB] / I. Y. Usdenko, FO. 1.
Mensenes .— M. : JIKH, 2010, 2014, 2015 .— 600 c.

JomonanTtenyHas uTeparypa
1. MeToapt 00paboOTKH IKCTIEpUMEHTaIbHBIX JaHHbBIX [Tekcr] : yueb. mocobue mis By3os / E. JI.
Kocapes ; M-Bo o6pazos. P®, Mock. ¢pu3.-rexs. ue-T (roc. yu-1 .— M. : MOTH, 2003 .— 256 c.

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

http://www.mou.mipt.ru
8. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHii, HCMOIB3YyeMbIX PH OCYLIECTBJIEHNMH 00Pa30BaTeILHOIO

npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeno.
9. Metonu4yeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJI5)

CryneHT, M3y4aloluil Kypc MaTeMaTHuecKasi CTaTUCTHKA, JOJKEH C OIHOM CTOPOHBI, OBJIAACTh OOLIHM
MOHATUHHBIM alIapaToM, a ¢ APYrodl CTOPOHBI, JOJIKEH HAYYUTHCS IPUMEHSITh TEOPETUUECKHUE 3HAHUS
HAa MPaKTHKE.



B pe3ynpTare MU3y4CHUA AUCHUIIIMHBI CTYACHT MOOJDKCH 3HAaTb OCHOBHBIC OIIPCACIICHHA, ITOHATUA,
AKCHUOMBI, MCTObI 1OKAa3aTCJILCTB.

VYeneniHoe 0CcBOoeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas padoTa BKIIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMU JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHuTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3y4YeHMs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHA, CBOICTB;

— pellleHue 3a1ad, MpeiaraéMbIX CTYACHTAM Ha MPAKTUYECKHX 3aHATHAX U B Ka4eCTBE KypCOBOTO
3aJaHusl,

— MOArOTOBKY K IIPAKTUUYECKUM 3aHATHUAM, 3K3aMEHY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[loka3zarenem BiaieHUs MaTepUANOM CIYXHT yMEHHE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
IPUMEHATh TEOPETHYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUUECKUE CBEJICHMUS.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY WJIU MPENOJIaBaTeIN0, BEAYIIEMY NMPAKTUIECKHAE 3aHATHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUuH) - DK3aMeH
PaspaGorunkm:

C.A. T'y3, kaun. ¢us.-Mar. HayK, JIOIIEHT
A.B. T'acHukoB, A-p pu3.-Mar. HayK, JOLIEHT
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.2 3maer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHUs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 06IacTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBonuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA TUCHUILIJIMHBI «MareMarndeckasi CTaTUCTHKAY 06}"{3}0]]_[1/1171051 JOJIKCH:

3HAThb:

- (¢yHAaMEHTAIbHbIC TOHATUS MATEMATHIECKOW CTATUCTHKHY;

- TIOHSTHUS, aKCHOMBI, METOHBI JOKAa3aTeJbCTB M JOKA3aTEJIbCTBA OCHOBHBIX TEOPEM B pasleiax,
BXOIISIIHMX B 0A30BYIO YaCTh IIMKJIA MATEMATHIECKOW CTAaTUCTHKH;

- OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MAaTEMaTUIECKUX OOBEKTOB;

- aHaTUTHUYECKHE W YHUCIICHHbIE MOIXOAbl M METOABI ISl PEIIEHUS TUIIOBBIX MPHUKIAJHBIX 3aad

MaTeMaTH4eCKOW CTaTUCTHKHU.
yMeTh:
- TIOHATH MOCTABICHHYIO 337a4y;

- HCHOJIB30BaTh CBOM 3HAHMS AJIS pelieHns pyHIaMEHTAIbHBIX U IPUKIIAIHBIX 33/1a4;

- OIICHMBAaTh KOPPEKTHOCTH IMOCTAHOBOK 3a7ay;

- CTpOro A0Ka3bIBaTh WU OIIPOBEPraTh YTBEPKICHUE;

- CaMOCTOATEIBHO HAXOAWTH PEIIEHUS 3aJad MaTeMaTHYeCKOHM CTaTUCTHKH, B TOM YHCIE U

HECTAaHAAaPTHBIX, U TPOBOAUTH UX aHAJIU3,

- CaMOCTOATCIIBHO BUACTH CJICACTBUA IMMOJYUYCHHBIX PC3YJIbTATOB,
- TOYHO NpEACTaBUTb MATCMATUYCCKNUEC 3HAHUSA B 001aCTH MaTEMaTUYECKON CTAaTUCTUKH B yCTHOﬁ n

MMCEMEHHOU (opme.
BJIAJIETh:

- HAaBEIKAMU OCBOCHHS OOJIBIIOr0 00beMa I/IH(l)OpMaI_H/II/I U pCHICHUA 3adaqd MaTeMaTH4eCKOn

CTaTUCTUKH (B TOM YHCJIE, CIOKHBIX );

- HaBBIKAMH CAMOCTOSITEILHON PabOThl U OCBOCHHS HOBBIX JUCLHUIUINH;
- KyJIbTYpOH NTOCTAaHOBKHM, aHAJIN3a M PELICHUS MAaTeMaTHYeCKUX M MPUKIAIHBIX 337ad, TPeOyIomux
JUIsL CBOETO pEIICHUS WCIOIb30BaHUs MAaTEMAaTHUYECKUX IOAXOJOB M METOIOB MaTeMaTH4eCKON

CTaTHCTHUKH;

- [IOPCAMCTHBIM A3BIKOM MaTEeMaTH4YeCKOM CTAaTHCTUKH W HaBBIKAMU T'paMOTHOI'O OIMMCAaHUA PCIICHUA
3aJa4 1 NpeACTaBJICHUS TOJYYCHHBIX PE3YJIbTATOB.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[Ipumep 3amanus

3amaHus 1o Kypcy (GOpPMHPYIOTCS, B OCHOBHOM, W3

3a1a4  y4eOHO-METOAMYECKOTO MOocoOus

«Maremarnueckas craructuka» / C.A. I'y3, O.I. Top6aués, A.B. ['acuukos, E.O. UepHoycoBa. — M.:

MOTH, 2011.



[Ipumeps! 3anau:

1. Ilycts Fn(x) — smnupuueckas (yHKUUSI paclpenesieHus, nojydaemas IO MPOCTOH BBIOOpPKe
ciydaiiHOW BenwuuHbl X, obOnanmaroniein QyHknmer pacrpeneneHus F(x). OueHUTb mpu OONBIINX N
BEPOATHOCTh coObITHs (st 3amanHoro t 1 npu 0 < F(x*) < 1).

2. Ilycte X — ciyuaiiHasi Benu4MHA ¢ 3aJaHHON (yHKuMen pacnpenenenus F(x). Halitu coBmectHyro
¢dyHKIHUIO pactpeneneHus mopsaakoBbix cratucTuk X(1) 1 X(s) (1 £ r <s £ n, n — 00beM BBIOOPKH).

3. Ilycte cnyuaiiHas BennynMHa X HWMEET paBHOMEPHOE paclpezaesieHHe Ha orpeske [a, b]. Haiitu
COBMECTHOE pacmpezeneHne MuHuManbHoro X(1) m maxkcumanbHOro X(n) 3JIEMEHTOB €€ MPOCTON
BBIOOPKH . BBIYHMCINTD X MaTeMaTHYeCKue OXKUIAHNA, AUCTIEPCUU B KO3(D(OUIUEHT KOPPEISLHH.

4. Tlpennonaraercs BBHIMOJIHUTH N + | HE3aBUCUMBIX U3MEPEHUN CITydailHON BENTWYHHBI X, UMEIOIEH
HenpepbiBHYIO (yHKIMI0 pacrpeneneHuss F(x). Haiitu: a) anpuopHyl0 BepOATHOCTH TOTO, YTO
3HadeHue Xn+1, momydeHHoe B (n + 1)-oM W3MEpEHWH, OKa)xeTcs OoJjbllle, 4eM K-e¢ M0 BelU4HhHE
3HaueHue X, MOJIy4eHHOE B MPEAUISCTBYIOMIMX N U3MEPEHHUAX; 0) apUOPHYIO BEPOSTHOCTH TOTO, YTO
3HadeHne Xn+1 okaxkeTcs B k-oM OJOKe BBIOODKH, T.€. BEPOSTHOCTh  3aBHCHUT JIM OHAa OT HOMEpa
6moka?

5. Ilycts — mpocTrasi BbIOOpKa CIy4YaiHOW BEJIMYHMHBI, MMEIOIIEH HENpephiBHYIO (QyHKIHIO
pacnpenenenus F(x), a — ee gomu (Wi = F(x(1)) — F(x(i-1))). Haiitu pacnpenenenue BeposTHOCTEN
CYMMBbI (CYMMBI «4€THBIX» J0JIEH).

6. Ilyctp umciaa  Takue, 4TO BEJIMYMHA  JOCTUIaeT MUHMMyMa Ipu yciaoBuu  JlokasaTb, 4TO
SIBJISTEOTCS] KOPHSIMU YPaBHEHUS U1 HEKOTOPOTO

7. llpm OpOCaHHMAX MOHETHI IMOIYYEHO BhIMajieHnii "repba" u BbINaieHui "pereTku’.
CornacyroTcst 1 pe3ynbTaThl ¢ TUIIOTE30H 0 ""CHMMETPUYHOCTH" MOHETHI IPH YPOBHE 3HAUUMOCTU =
0,05?

8. Ilpu 72 OpocaHusIX WrpaibHON KOoCcTH Tpanu "1", "2" "3" "4" "5" "6" pemamm 9, 20, 14, 8, 11, 10
pa3 COOTBETCTBEHHO. MOKHO JIM CUUTATh UTPANBbHYIO KOCTh ""CHMMETPUYHON" MPU YPOBHE 3HAUNMOCTH
=0,01?

9. Hudpwt 0, 1, 2, ..., 9 cpenu 800 mepBhIX AECATUYHBIX 3HAKOB 4Hcia p nosBistores 74, 92, 83, 79,
80, 73, 77, 75, 76, 91 pa3 coorBeTcTBeHHO. [IpOBEpUTH TUIIOTE3y O COIIACHMU JAHHBIX C 3aKOHOM
PaBHOMEPHOTO pacIpeesICHUs.

10. IMTpu snuaemun rpunmna u3 200 KOHTPOIUPYEMBIX JIFOACH OHOKpaTHOE 3a00NeBaHHe HAOIIONAI0Ch
y 181 uenoBeka, a gBaxkapl Oojenu rpunmnoMm 9 yenosek. IIpaBronomoOHa iu rumore3a o TOM, 4TO B
TEUCHHE OSNUAEMHUHM TpUNNA YHUCIO 3a00JeBaHUM OTIAETBHOTO 4YeJOBEKa IPEACTaBIsIeT Cco0oil
CIIy4aiiHYI0 BEJIIMYHMHY, TOAYHHSIONLYIOCS OMHOMUAIBHOMY PACIpEIEICHUIO C YUCIOM UCTBITAaHUN N =
2?

11. IIpousBeneHo u3MepeHne pa3MepoB JeTajeil B IByX maptuax aeraneit mo 100 meraneit B Kaxmoi
napTud. B mepBoi mapTuu okazanoch 25 neTaneil ¢ 3aHMKEHHBIM pa3MmepoM, 50 getanell ¢ TOYHBIM
pa3mepoM, 25 perasnei ¢ 3aBbIILIEHHBIM Pa3MEPOM, a BO BTOPOM MapTUH aHAJIOTUYHbIE YKMCIIa OKAa3aJIUCh
paBHBI 52, 41, 7 cooTBeTcTBEHHO. [IpOBEpUTH rUIIOTE3Y O HE3aBUCUMOCTH HOMEpA MapTUU AETalel U
pasMmepa IeTalu.

12. Ilpu cHATHM TOKa3aHUM HM3MEPHUTEIBHOrO NpuOOpa OecsAThie AONM JEJICHUsS IIKajbl mpudopa
orieHuBaroTcs "Ha ra3" Hadmonarenem. Konumaecrsa mudp 0, 1, 2, ..., 9, 3anucaHHbIX HaOIONATEIEM B
KauecTBe JecaThix aojei npu 100 He3aBUCUMBIX U3MEpPEHUSIX, PaBHEI 5, 8, 6, 12, 14, 18, 11, 6, 13, 7
COOTBETCTBEHHO. [IpoBEpUTh IUIIOTE3B! O COIACUM JAaHHBIX C 3aKOHOM PAaBHOMEPHOTIO pacIpeAeIeHUs
U C 3aKOHOM HOPMAJBbHOTO pacmpeaeneHus. i oTBeTa Ha BONPOC MOXKHO CPaBHUTH 3HAYCHUS JUIS
00enx TUIoTe3.

KommenTapuu: IlycTe- kputHueckas o01acTb Ul KPUTEPHUS C yPOBHEM 3HauMMoOCTH. Mcmonb3yemas
CTaTUCTHKA KPUTEPHSL.

13. Ilyctbe Tn — cocTosiTenpHas OLIGHKaA AJIS MapaMeTrpa g, a j(X) — HenpepbiBHas ¢yHkuus. JJokasars,
410 j(Tn) — cocrodrenbHas oneHka ams j(q).

14. Ilyctb  — mpocTast BeIOOpKa W3 TeHepanbHol coBokymHocTH (X, Y). IlokaszaTh, 4To Benu4HMHA
SIBIISICTCS] HECMEIICHHOM U COCTOSTENIbHONW OLIEHKOW KOPPEJIIIHOHHOTO MOMEHTa

15. Hcnonb3ys Tabnuiy Cioy4dalHBIX 4YWCEN, MOJYYUTh pealu3aldio BBHIOOPKM M3 PAaBHOMEPHO
pacnpenenennoil Ha otpeske [0,1] reHepanbHOM COBOKYMHOCTH X (3Ha4CHUS B3ATb C JByMs
JeCSITHIHBIMU 3Hakamu, n = 50). Haiitu:

a) BapUAIMOHHBIN Pl

0) sMmnmpudeckyro (YHKIHIO pacrpeaeicHus (IOCTPOUTh €€ Tpapuk M TpapuK TeOpPETUUECKO
($yHKUIMUM pacnpeneeHns);

B) (cpaBHUTH ¢ MX);

r) (cpaBuuth ¢ DX).



Hcnonb3yss KpUTepuil , NMPOBEPUTH TUIOTE3y O COOTBETCTBUH IIOJyYEHHOW pealn3aluu BbIOOPKU
paBHOMEpHOMY pacnpeaeieauto Ha otpeske [0, 1] npu ypoBHe 3Haunmoctu = 0,05.

16. Hcnonb3yss TabiMily CiIydailHBIX YHCEJ, IHOJYYUTh pPEaTu3alui0 BHIOOPKU U3 HOPMAaJIbHO
pacnpeneneHHoi, rerepanbHoi coBokynHoctd X: X I N (1/2, 1) (3HaueHuss  B35ATh C ABYMS
JNecATHYHBIMU 3HakamMu, n = 50). HaiiTu BapWanMOHHBIN pSJl, SMIHUPHUYECKYIO (DYHKIIHIO

pacnpeneneHus, BBIYMCAUTG  (cM. TLI. B, T 3amauu Ne 15). HMcnonw3ys kputepuil , MpOBEPUTH
THIIOTE3y O COOTBETCTBUM IIOJYYCHHOW peaju3allid BBIOOPKM HOPMAJIbHOMY paclpelesieHHIo (Ipu
HEU3BECTHBIX MAaTeMaTHUECKOM OKMIAHUH U AUcHepcueil) npu ypoBHe 3Hauumoctu = 0,05.

17. llyctb  roe  HewsBecTHHI. Mcmonb3yst MEeTOx MOMEHTOB, MOCTPOMTH OLICHKY MapaMerpa m Io
pe3ysibraraM U3MEpPEHUN .

18. IlocTpouTh cCOCTOSTENbHbIE OILEHKH IapaMeTpoOB M M p MO pe3yibTaraM u3MepeHus k
HE3aBUCUMBIX CIIy4alHBIX BEJHMYMH, KaXIas M3 KOTOPBIX C BEPOATHOCTHIO P TMOAYUHSIETCS
pacnpeseneHuro , a ¢ BEpOsITHOCThIO 1—p — pacnpeneneHuo e (peKoMeHAyeTcs BOCIIOIb30BaThCs
METO/IOM MOMEHTOB).

19. llpu m3aMepeHun UIMHBI CTEpPKHSA, UCTUHHAs JUIMHA KOTOPOTO paBHA (M HEHM3BECTHA), OIIMOKa
U3MEPEHUsl HUMEET paclpelesieHue , Ine — u3BecTHOoe umcno. Haiitu oneHky HauOoibIIero
MPaBIONIOA00US Ui HapameTpa |, HOCTPOEHHYI0 Ha OCHOBAaHMHM HE3aBUCHUMBIX M3MEPEHUH  JIMHBI
CTEPXKHSL.

20. HaiiTu o1ieHKH HanOOoNbIIETo MPAaBAoNoN00us 1 d3PHEKTUBHBIE OIIEHKH (€CIIH OHH CYIIECTBYIOT):

a) mapaMeTpa B IIyaCCOHOBCKOM pacIpeieieHUN;

0) mapaMeTpa B ITOKa3aTeILHOM pacIpeaeIcHuH;

B) mapameTrpa B OMHOMHAJIBHOM paclpeeseHuH C N UCTIBITAHUSIMHU.

SBIAIOTCS JIM IOTY4YEHHbIE OLIEHKU HECMEILEHHBIMU, COCTOSITEIbHBIMU?

21. Ins TOro, yToOBI y3HATH, CKOJIBKO PBIO B 03epe, oTaBiuBaioT 500 pbi0, METSIT UX U BBITYCKAIOT
oOpatHO B 03epo. Yepe3 HEKOTOpoe BpeMs MPOU3BOAUTCS IMOBTOPHBIM OTIOB pbIOBl U cpexu 70
MOWMaHHBIX PHIO OKA3bIBAIOTCA 3 MeueHbIe PhIObI. OLEHUTDH YHCIIO PHIO B 03epe.

22. HemnpepoiBHas ciydaiiHas BelW4YMHa X pacrpezielieHa paBHOMEPHO Ha OTpe3Kke , TJe YHCIOo a
Heu3BeCTHO. {151 OlleHMBaHUS MapaMeTpa a IO MPOCTOM BHIOOpKE  TeHEpajJbHONW COBOKYMHOCTH X
[IpeUIaraTcs ABE CTaTUCTUKY:

SBIAIOTCA 1M OHM COCTOSATENIHBIMU M HecMellleHHbIMU? Kakylo M3 ByX CTaTUCTHK MCIIOJIb30BaThb
Oozee menecoobpazHo?

23. SBnstoTCA M AOCTAaTOYHBIMHU CIIEIYIOUIME CTAaTHCTUKH: ) BBIOOPOYHOE CpeHEEe OTHOCHUTEIBHO
napaMmerpa pacnpenenenus Ilyaccona; 6) wacrora "ycmexos" OTHOCHUTEIBHO MapameTrpa p
OMHOMHMHAJIBHOTO pacIpeesieHHs; B) BEIMYMHA, 00paTHas BRIOOPOUYHOMY CPEIHEMY: OTHOCHUTEIBHO
mapaMerpa  IOKa3aTeJIbHOTO paclpelesieHus; I) BHIOOPOUHOE CpeJHee OTHOCHTEIBHO Mapamerpa
HOPMAJIBHOTO pacrpeneneHus (MpH HW3BECTHOM IapaMeTpe , IPH HEU3BECTHOM Mapamerpe ); I)
BBIOOpOYHAs AUCHEPCUS] OTHOCHUTEIBHO MapaMeTpa HOPMAIBHOTO pacrpeaeiceHus (IpU U3BECTHOM
napaMerpe , Ipyd HEU3BECTHOM I1apaMeTpe

24. Ilycts — mpocTasi BbIOOpKa CIy4aillHOM BeJMYMHBI X C PaBHOMEPHBIM paclpeleieHueM Ha
orpe3ke . Jloka3ark, 4TO MOPSAKOBAs CTaTHCTHKA X(Nn) — MMOJHAsA JOCTAaTOYHAsl CTAaTUCTUKA AL q U —
ONITUMAaJIbHASl HECMEILCHHAS OLICHKA (.

25. Ilyctp — mpocTasi BBIOOpKa Cly4aiiHOH BETMYMHBI X C pABHOMEPHBIM pacIpe/ieIcHUeM Ha OTPE3Ke
. HailTu nocTtarouHyro CTaTUCTHUKY:

a) OTHOCHUTENBHO MapameTpa ,

0) OTHOCHTENBHO MMapamerpa ,

B) OTHOCHUTEINILHO BEKTOpa .

26. Ilyctp — mpocTasi BBIOOpKa Cly4aiiHOH BETMYMHBI X C pABHOMEPHBIM paclpeieIcHUeM Ha OTPE3Ke
. Jloka3zare 10ocTaTOuyHOCTh U MONMHOTY ctatucTuku T= (X(1), X(n))¢ s BEeKTOPHOTO mapamerpa q =
(ql, g2)¢. Haiitu onTumanbsHble OLeHKH 11t q1 1 q2.

27. Iycts X1,...,.Xn — mpocras BeIOOpKa CIydyailHOH BeNWYMHBI X, WUMEIONIEH pacipeseleHue
bepuymiu ¢ mapamerpom p. JlokaszaTb, YTO CTaTHCTHKA - TOJNHAsg JOCTaTOYHAs CTaTHUCTHKA
OTHOCHTENBHO P.

28. HcnbiThiBaloT N npubopoB. CUnTaeTCsl, YTO BpeMsl CIy>KOBI OJHOTO MpPUOOpa 10 OTKaza — 3TO
SKCIIOHEHIIMAJIBHO paclpeeficHHas Cily4aiHas BeJIMYMHAa C mapaMmerpoM (. Haiitu ouenky
MaKCHMAaJIHOTO TMPaBJONOA0Ous A mapaMeTpa J, €CIM a) HCIBITaHWsA MPOBOAAT J0 OTKa3a BCEX
puOOpoB, 0) €CIIK UCTIBITAHUS TPOBOAAT 10 MoMeHTa k-ro otkaza (k <n). IIpoBepuTh 10CTaTOYHOCTD
Y HECMEILICHHOCTD TOJIyYeHHBIX CTaTUCTUK (OIICHOK).



29. Ilycte  — mpocrtas BBIOOpKAa W3 PaBHOMEPHOTO Ha  pacrpeleneHus. HaiiTu gocTarouHyro
CTaTUCTHKY MUHUMAJIbHOH pa3MepHOCTH.

30. CranemyaBWIBHBIA 3aBOA HW3TOTOBISIET CTallb, KOTOpas JObKHA coxepxkarb 40% BaHaaws.
KonTpons conepkaHusi BaHagusl BEIETCS Ha YPOBHE 3HAUUMOCTHU Mertoauka KOHTpOJIL [Jaet
HOpMAaJIbHOE paclpeieieHue pe3yabTaToB 0e3 CHCTEMaTnIeCcKOil OMOKY U CO CPEJHEKBAIPATHIECKIM
oTkJIoHeHUeM 2%. KOHTposbHBIA aHaIu3 KOHKPETHOW MapTUM CTANU Jasl JJs COACpXaHMs BaHaIuUs
36,4%. CnenyeT 11 Ha OCHOBAaHMHM MOJYYEHHOTO pe3yJibTara 3a0pakoBaTh JaHHYIO MAPTHIO CTaIn?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TepeueHb TeOpETHUECKUX KOHTPOJIBHBIX BOIIPOCOB TSI CAA4M 3K3aMeHa:

1. CranpapTHble paclpelesIeHUs] B CTaTUCTUYECKOM aHaju3e JaHHbIX. PacnpeneneHue xu-kpajgpar
(ITmpcona). CnyuaiiHas BenMYMHA XH-KBaApaT KaK CyMMa KBaJpaTOB HE3aBHCHMBIX CTaHIAPTHBIX
HOpPMaJbHBIX  Cciy4yailHeix BenumuuH. Pacnpenenenuss ®@umepa—Cuenexopa u  CrbhrofeHTa.
Pacnpenenenue Qupuxie u bera-pacnpeneneHue.

2. ToueuHoe oueHUBaHHME TapameTpa 3akoHa pactpeneneHus. CoCTOSTENbHOCTh, HECMEIICHHOCTD
(acumnToTHYECKass HECMENICHHOCTb) M ONTUMAJIBHOCTh TOYEYHOM  oreHku. HepaBeHCTBO
Pao—Kpamepa (ckamsipHpli ¥ BEKTOpHBIH  ciiydail). O¢ddekTuBHOCTh  (aCHMOTOTHYECKAsS
3G HEKTUBHOCTD) TOYCUHON OIECHKH.

3. JlocTaToyHOCTh CTATUCTHKH OTHOCHTENBHO IapaMerpa, Kpurepuid Qaxropuzanuu. Teopema
bnexysna—Pao 0 BO3MOXXHOCTH yiy4IlIeHHs OLIEHOK MPH HAJIMYWU JI0CTATOYHBIX CTaTUCTHK.

4. llonHble JOCTATOYHBIE CTATUCTHKHU. TeopeMa 00 ONTHMAaIbHOCTH MOJHBIX TOCTATOYHBIX CTATUCTHK.

5. Meron momenToB. @yHKIUS mpaBaomnonoOus. MeTol HanOOoNbIIero MpaBAoNoo0usl U CBOHCTBA
[IOJIy4aeMOM  OLEHKH. TeopeMa O COCTOSTENBHOCTH, AaCHMIITOTHYECKOM  HECMEIIEHHOCTH,
HOpMAaIIbHOCTH ¥ 3(h(HEKTUBHOCTH OLIEHKH HAHOOJIBIIIETO MPaBIOIOI00uSI.

6. VuTepBanbHOE OLICHMBAaHME IIapaMeTpa 3aKoHa paclpelesieHus, JOBEPUTENbHbIM HHTEpBall.
CBoiicTBa CTaTUCTHK, MCIIOIB3YyEMBIX JJISI HHTEPBAJIBLHOIO oLeHUBaHMA. [locTpoeHne HoBEepUTEIbHBIX
MHTEPBAJIOB IMApaMEeTPOB HOPMAJBHOTO pacipeneiceHus. VHTepBalbHOE OLIEHMBAHUE IPU OOJBIINX
BbIOOpKax. [IpoBepka rumores o paBeHCTBE MaTEeMAaTHUECKUX OXHIAHUH M PaBEHCTBE AUCIEPCUH ABYX
HOpPMAaJIbHBIX CIIyYalHbIX BEJIMYMH C HCII0JIb30BAaHUEM JOBEPUTEIIbHBIX UHTEPBAJIOB.

7. Merton HauMeHBIIMX KBaJapaToB. TodueyHoe OIleHHBaHHE BEKTOpHOro mnapamerpa. Cucrtema
HOpMaJIbHBIX ~ ypaBHeHHH. CBoiicTBa OLGHKM METOJa HAMMEHBIIMX KBagpaToOB, Teopema
l'aycca—MapxkoBa. HHTepBaJIbHOE OLIEHMBAaHUE II0 METOLY HAUMMEHBIIMX KBaaparoB. HopmaibHas
perpeccus. Teopema 00 ONTUMaNBHOCTH OLIEHKM METOJAa HAaWMEHBIIMX KBaJgpaToB B clyyae
HOPMaJIbHOU pErpeccuu.

8. DOwmmmpuueckas (yHkOus pacnpenencHus. CraTucTHyYecKash THIIOTE3a, BBIOOpKA, KpPUTHYECKAas
o0nacTh TUIIOTE3bl, yPOBEHb 3HAYUMOCTH. TeopeMsl 0 cBoiicTBax Kpurepues cornacus Kommoroposa u
[Mupcona (xu-kBagpar). Teopema Kpamepa (mapamerpuueckuil xu-kBaapar). [Ipumenenue kpurepres
JUIL TIPOBEPKH COIVIACHSl PE3YNIbTaTOB OIBITA C TEOPETHUECKUMM THIIOTE3aMH O BHAEC (DyHKIUHU
pacnpenenenus, 00 OTHOPOJHOCTH BBHIOOPOK, O HE3aBUCUMOCTH CIIy4alHBIX BelIM4YHUH. Mcrons3oBanue
CTaTHCTHUYECKUX TaOIHII.

9. TlopsaxoBble CTAaTUCTUKH U UX 3aKOHBI pactpeneneHus. Jomu u 6moku BeiOOpku. CratucTuyeckas
SKBUBAJIEHTHOCTH 0JI0KOB BBIOOPKH. Pacnpenenenue ITyaccona—/lupuxie. 3agaun
HEIMapaMeTPUYECKOTO OLICHUBAHMS.

10. Beibop craructuueckux rumore3. IIpocTele H  CIIOXKHBIE CTaTHCTUYECKHE THIIOTE3bI.
CrarucTuueckoe pelleHue M pellarollee IpaBuiao. PaHnoMu3MpoBaHHBIE pellAOLIME IpaBUIIA.
OmubKy MepBOro W BTOPOrO poja, MOLIHOCTh CTAaTHCTHYECKOro Kpurepus. Hamnbosiee MOUIHBIN U
paBHOMEPHO HanboJIee MOITHBIN KPUTEPUH.

11. Kpurepuii Helimana—IIupcona nis AByX NpoCThIX rUnores3. Pemaromee npaBuiio, ONTUMAIbHOE 110
kputeputo Heiimana—[Iupcona. dynkius otHomenus npasnomnonodus. Jlemma Heiimana—IIupcona o
ITOCTPOEHUH PELIAOLIETO PABHIIA.

12. Kputepuii MakCuMyMa alloCTEpPHOPHOI BEPOSITHOCTH.



13. Kpurepuii Mmunumyma cpegnero pucka (baiieca) B ciaydae mpocteix runore3. OyHkuus mrpada,
byHKIMA pHcKa, cpenHui puck. Pemaromiee mpaBwiio B ciydae JOByX IPOCTBIX T'MIIOTE3, B Cilydae
MPOU3BOJILHOTO KOHEYHOTO YKCIIa TPOCTHIX THITOTES.

14. Kpurepuit baiieca B ciy4ae CIOXHBIX TWUIOTe3. Pemaroriee mpaBuUio NpU WU3BECTHOW (YHKIIUU
pacmpeneneHus ciiydaiiHoro napamerpa. MUHMMaKCHas poLeaypa Ajsl ciydasi HeM3BECTHOTO 3aKOHA
pacrnpeeneHus cilydyaifHoro napamerpa.

15. Cea3p kputepus baifeca ¢ kpuTepreM MakCHMyMa anoCTepHUOPHON BEPOSATHOCTH, MUHUMAKCHBIM
KkputepueMm, kpurepuem Helimana—IIupcona.

16. TlocnenoBarenbHbI KPUTEPHI OTHOIIEHUs BeposiTHOCTel (kputepuit Banmbma) m moctpoenue
MOCJIEI0BATEIbHON NPOLEYPBl BEIOOpA MPH ABYX MPOCTHIX THIOTe3ax. Teopema 00 ONTUMaIbHOCTH
KpHUTEpUs OTHOILICHUS IpaB1onooous. Bu pemarorero mpasuia Ha IPOU3BOJIEHOM IIare Mpoueyphl
U ero uHTepnperanus. Teopema o 3aBepIICHUH MPOLEAYPHI 32 KOHEYHOE YHCIIO [IATrOB C BEPOSITHOCTHIO
enuHMLA. BI0Op MapaMeTpoB peraromero mpaBuia Ipy 3a1laHHbIX BEJIMUNHAX BEPOSTHOCTEH OMIMOOK
HIEPBOTO U BTOPOTO POAA.

[Ipumeps! OuIETOB:

bumer 1.

1. Jonu u Giioku BeIOOpKH. CTaTHCTUYECKAst SKBUBAICHTHOCTh OJIOKOB BRIOOPKH.

2. Pemaromee mpaBuiio Mpu W3BECTHON (PYHKIIMU pacTpeesIeHUs CIIy4aifHOro mapaMerpa.

buier 2.
1. [TocTpoeHHEe JOBEPUTENBHBIX HHTEPBAJIOB MTAPAMETPOB HOPMAIBHOTO pacIipeieIeHUs.

2. Teopema O COCTOSATENBHOCTH, ACHMITOTUYECKOW HECMEIICEHHOCTH, HOPMAJIBHOCTH H
3 GEKTUBHOCTH OIEHKH HaNOOBIIETO MPABIOTIO00US.

[MpumMep cemMecTpoBOI KOHTPOIBHOI PaboTHI:

1. Tlo yTBepIeHUIO PYKOBOICTBa (UPMBI, CpeIHUIN pa3Mep AeOUTOpcKoro yuéra paBeH 87, 5 ThIC.
py0. PeBumzop cocrapnser ciyuaiiHyro BBIOOPKY u3 10 cUeToB W OOHapyXHBaeT, 4YTO CpeaHee
apuMeTHUecKoe 3HaYeHHEe BHIOOPKU ThIC. pyOneld mpu BBIOOPOUYHOM CpEJHEM KBaJPaTUYHOM
OTKJIOHeHUH S=35 ThICc. pyOneil. MOXHO JM HpU YpOBHE 3HAYMMOCTH CUUTaTh IPaBUIbHBIM
OOBSABICHHBIN CpefHUH pa3Mep neduropckoro cuéra? BrIOOpKY cuMTaTh MPOCTOM M U3 HOPMAJIBHOTO
pacrnpeneneHus.

2. Cpemu 2020 cemeld, UMEIOIIMX JBYX neTeH, 527 cemeil, B KOTOPBIX JBa Malpuuka, u 476 — aBe
JI€BOYKH (B OCTAJIBHBIX CEMBSIX JIETH Pa3HOTO Moa). MOXHO JIM C YpOBHEM 3HAYMMOCTH  CUMTATh, 4TO
BEPOATHOCTh POXKJICHHUS MaJBdMKa IOCTOSHHA (HE 3aBHCHUT OT TOTO, NEPBBIM OH POXKIAETCS WIIH
BTOPBIM)?

3. Tlo BeiOopke 00BEMa | mpoBepsieTcs TUIOTE3a O TOM, YTO PACHpe/IeNIeHO pABHOMEPHO Ha OTpPE3Ke,
MPOTHB aJBTEPHATHUBBL O TOM, YTO HMEET paclpelesieHue C IJIOTHOCThIO. [locTpouTh pemiaromnee
npasuiio Heitmana-ITupcona npu ommobke mepBoro posa.

Kpurepun onennBanus

10 onenka «oraudHo (10)» BbICTaBNseTCS CTYIEHTY, IIOKa3aBUIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX pELICHUI

9 oleHKa «omM4HO (9)» BBICTABISIETCS CTYACHTY, I[IOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBUIbBHOE OOOCHOBAHUE MPUHSATHIX
peleHnin

8 OLICHKa «OTIMYHO (8)» BBICTABIAETCS CTYOCHTY, IIOKa3aBIIEMYy BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPHU PEIICHUH KOHKPETHBIX 3aj1a4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN
xopomio 7 omeHKa «xopomo (7)» BbICTaBIsAETCS CTYIACHTY, €CIM OH TBEpAO 3HAET MaTepual,
IPaMOTHO M IO CYLIECTBY H3JaraeT ero, ymMeeT NPHUMEHSTh NOIY4YCHHBIC 3HAHMS Ha IMPAKTHKE, HO
JIOITyCKaeT B OTBETE WM B PELICHUHU 33a4 HEKOTOPbIE HETOYHOCTH;



6  oOmeHKa «xopomo (6)» BBICTABISETCS CTYIACHTY, €CIM OH 3HAeT Marepual, TPaMOTHO W MO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITy4eHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WM B PEIICHNU 3a]1a4 HEKOTOPbIe HETOYHOCTH;

5 omeHka «xopomo (5)» BBICTABIAETCS CTYACHTY, €CJIM OH 3HaeT MaTepHuaj, M IO CYyLIECTBY

M3J1araeT ero, yMeeT NPUMEHSATh IMOJYYCHHBIC 3HAHUS Ha NPAKTUKE, HO JIOIyCKAeT B OTBETE WU B
peLIeHNH 3a/1a4 HEKOTOPbIe HETOYHOCTH;
YAOBICTBOPUTENIBHO 4 OILIEHKAa «YHOBICTBOPUTEIHHO (4)» BBICTABIACTCS CTYACHTY, MOKa3aBIIEMY
(dbparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HaHWH, HEJOCTATOYHO MPaBWIbHBIE (QOPMYIUPOBKU
0a30BBIX TOHITUH, HAPYLICHHsS JIOTUYECKOH MOCIECJOBATEIbHOCTH B H3JIOKEHUH MPOTrPAMMHOTO
Marepuaia, HoO Ipy 3TOM OH BJlaJeeT OCHOBHBIMM pa3/ieslaMH y4eOHOM mporpamMMbl, HEOOXOIMMBIMU
ISl aNbHEWIIero o0y4eHHss M1 MOKET MPUMEHSATH MOJTYyYeHHbIC 3HAHMS 10 00pasily B CTaHIApTHOM
CHUTYaINH;

3  OIEHKa «yIOBJIETBOPUTEIHHO (3)» BBICTABISCTCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIH,

pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO MaTepuaa, HO TIPU dTOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JTambHEHIIero OOydeHHs M MOXKET NPUMEHSATh MONyYeHHbIE 3HAHUS IO 00pasly B CTaHIAPTHOM
CHUTYaINH;
HEYIOBJICTBOPUTENIBHO 2  OIIEHKA «HEYJOBJIETBOPUTENILHO (2)» BBICTABISIETCS CTY/IEHTY, KOTOPBIA HE
3HaeT OOoJbIICH YaCTH OCHOBHOTO COZIEPKaHUsI y4eOHOH POrpaMMbl AUCIHMIUIAHBL, JIOITyCKaeT Ipyobie
ouMOKu B GOPMYNHUPOBKAX OCHOBHBIX HMOHSATHUN JUCLUIUIMHBI U HE YMEET UCIIOIb30BaTh MOJIyYCHHBIE
3HAHHA TPU PEIICHUU TUTIOBBIX MPAKTUYECKUX 33134

1  omeHKa «HEYIOBIETBOPUTEIHHO (1)» BBICTABISETCS CTYICHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne ommOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH IUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3ajad.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems mpoBeneHHsi dK3aMeHa O0Oydaromiuecs MOTYT IOJIb30BaThCsl MPOrPAMMOM JUCHUILIMHEL, a
TaKKe KabKYIATOpOM (IIpY HEOOXOMUMOCTH) U TaONHIIEH KBAHTHIIEH CTAaHAAPTHBIX pacTpeaeTICHHH.
DK3aMeH MPOBOJHUTCS B YCTHOM (hopMe. YeremrHast ciada 3aaHuil SBIsIeTCS HEOOXOAUMBIM yCIOBHEM
JOIyCKa K 3K3aMEHy. B NmpoTHBHOM cily4ae, Mpex/e 4eM NPHUCTYNUTh K C/ade IK3aMeHa, CTYJACHT
MOJTy4aeT JONOIHUTEIBHBIC 33/1a4H 110 TeME HECIAaHHOTO 3a/1aHMUsL.



