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AHHOTANMA

Kypc nocasiieH 0CHOBHBIM METOAAM CTaTUCTUYECKOIO aHAJIN3A PEAJIbHBIX AAHHBIX, KOTOPbIE IMOIKPEILISIOTCS
HEoOXOIMMOM MaTeMaTH4ecKkoi Teopueil. B Kypce pa3zOuparoTcsi Kak mapamMeTpUuecKue METOAbI, TaKk U
HerapameTpuueckue. Ocoboe BHUMaHNE yAEIIETCsl 0COOCHHOCTAM padOThl ¢ peabHBIMU JTaHHBIMH, a TaKKe
ux noarotoBke. [1o nutoram npoxokaeHus: Kypca CTYAEHTbl CMOTYT MPaBUJIBHO (OPMYIUPOBATH TUIOTE3BI O
peanbHbIM JAaHHBIM, BBIOMpAaTh CTAaTUCTUYECKMH METOX JUIS PEIICHHs 3a7add U COCTABIATH IpPaBHIIbHbBIC
BBIBOABI.

1. leau u 3apa4u

eap AUCUMNIMHBI

HBy‘-IeHI/Ie MaTeMaTU4€CKUX U TCOPCTUYCCKUX OCHOB COBPEMEHHOI'O0 CTATUCTUYECKOIO aHaliu3a, a
TaKKEC IIOATIOTOBKa cnymaTeJIeﬁ K ,Z[aJ'ILHefIH.IefI CaMOCTOSTCIIbHOM pa60Te B 00JlacTH aHanIu3a
CTaTUCTUYCCKHUX 3a1a4 HpI/IKHaI[HOI\/'I MaTCMaTHKH, (1)I/I3I/IKI/I, ACTPOHOMUHU U IICAArOruKH.

33)13‘-[1/1 JAUCHUIIINHBI
- UI3YyUYCHHUEC MATEMATUICCKUX OCHOB HpHKHaHHOﬁ CTaTUCTHUKH,

- MpUOOpETeHHE CIIyLIaTeNIIMH TEOPETUYECKUX 3HAHUH B 0ONAaCTH COBPEMEHHOIO CTaTHCTUYECKOTO
aHanm3a;

- HpI/IO6peTeHI/Ie CJIymiarejisiMru HABBIKOB TIOATIOTOBKU PCAJIBHBIX JAdHHBIX K o6pa60TKe n BBI60pa
CTaTUCTUYCCKOTO METOAA AJIs pCUICHUA 3aJa4H.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.3 CriocobeH opranu30oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

YK-2 CnocoGeH ynpasiaTh HIPOEKTOM Ha BCEX
JTamax ero peajn3aun

OIIK-1 Bnaneer cucremoit ¢pyranamentanbibix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHWI B O0NIACTH ONBIT W PE3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAayK npodecCuoHaTbHON e TEHHOCTH

[MK-1 Criocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BBIABUTaTh  THIOTE3BI, CTPOUTH
pemars 3a/a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUECKUe MOACTH Ui  ONHCAaHUS — H3ydaeMbIX
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN SIBJICHUH ¥ MTPOLIECCOB, OLICHUBATh KAa4e€CTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!

- (hyHaMEeHTaIbHBIE TIOHTHUS, 3aKOHBI TEOPUH BEPOSITHOCTEH N MaTeMaTH4eCKON CTaTUCTUKH;
- TIOHATUS, aKCUOMBI, METOJIbI JOKAa3aTeNIbCTB U JOKA3aTeIbCTBA OCHOBHBIX TEOPEM Kypca;

- OCHOBHBIE CBOMCTBA 0OBLEKTOB MAaTEMAaTHYECKON CTATUCTHKH,

- AHAJINTUYECKNE U YHCIICHHBIE ITOIXOABI M METOMBI JIS1 PEILICHUS TUIIOBBIX MPHUKIIAJHBIX 3a]1a4 TEOPUU
BEPOSATHOCTEN U MAaTEMATUYECKON CTaTUCTUKY;

- MapaMeTPUUYECKUE U HEMTapaMeTPUIECKHE METO/IbI CTATUCTHYECKOTO aHAJIN3a;

- 6a30BBIE MTOHATHUS TEOPHU IPOBEPKH CTATUCTUYECKUX TUIIOTE3;

- OCHOBHBI€E ITOIXO/IBI K CPABHEHHIO OLIEHOK NapaMETPOB KaK CIy4YailHbIX BEJINYUH;

- omipejieNieHne o0IIel JIMHEHHON perpecCMOHHON MOIETT U METOJT HAMMEHBIIIHX KBa/IPaTOB;

- MHOTOMEPHOE HOPMAJIBHOE PACTIPEAEIIEHUE U €T0 OCHOBHBIE CBOMCTBA;

- METOZbI OLICHKU KOPPEISLUOHHON 3aBUCUMOCTH;

- BUJIBI 33/1a4 THCIIEPCUOHHOTO aHAN3A.

YMETb:



- UCIOJIb30BaThb CBOM 3HAHUS JUIsl PEIICHUS MPUKIAIHBIX 3aJa4 TEOPUU BEPOSTHOCTEH U
MaTeMaTHYECKON CTaTHUCTHUKMU,

- OLICHUBATh KOPPEKTHOCTh MOCTAHOBOK 33]1a4 TEOPUU BEPOATHOCTEN U MATEMATUUYECKON CTATUCTUKH;

- CAMOCTOSITENTFHO HAaXOAWUTh aJITOPUTMBI PEIICHUS 3a/lad, B TOM YHCIIe HECTaHAApPTHBIX, U MIPOBOAUTH
X aHAJIN3;

- TPaMOTHO U KOPPEKTHO MPEICTaBIATh PEIICHHA 3a7ad TEOPUU BEPOSTHOCTEH M MaTeMaTH4eCKOMH
CTaTHCTUKH B YCTHOW M MMUChMEHHOU (popme;

- BHEAPATh MaTE€MaTHKO-CTaTUCTUYECKHE METOJbl HCCIEAOBAHWN IMPH PEIICHWH MPHUKIAJHBIX 3a7ad
(hM3HKHM, aCTPOHOMUH, MATEMATHKH U TEJIaTrOTUKH;

- CaMOCTOSITENHLHO YITYONSATh U PACIIMPSTH 3HAHUS B O0JIACTH MAaTeMaTHYeCKON CTaTUCTHUKH.

BJIAJIETD:

- KyJIbTYpOH OCTAHOBKH, aHAIN3a U PEIIeHH 3a71a4 NPUKIAIHON CTaTUCTUKH, TPEOYIOLIHNX JUIS CBOETO
pEILIEHHS] HCTIOJIB30BAHNS MaTEMaTHYECKHUX TIOAXOJ0B U METOJIOB;

- NPEIMETHBIM S3bIKOM TE€OPUU BEPOSTHOCTEH M MAaTeMaTHYeCKOM CTAaTUCTHKM, & TaKXE HaBbIKAMU
IPaMOTHOTO OIMCAHMSI PEILICHUs 3a/1a4 1 MIPEICTaBICHH MOTyUYeHHBIX PE3YJIbTaTOB;

- OCHOBHBIMM METOAAMU MareMaTU4eCKOHl CTaTUCTUKU AJI IOCTPOEHUSI TOUEUHBIX U JOBEPUTEIbHBIX
OLICHOK;

- HaBbIKAMM aHAJIN3a CTAaTUCTUUECKUX KPUTEPUEB;

- HaBBIKAMHM NPUMEHEHHUS TEOPEeM MaTeMaTHYeCKOW CTaTUCTHUKM B NPUKIAAHBIX 3agadax (DU3HKH,
MaTeMaTUKU U IeJaroruKu.

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 Kiaccuueckoe (koMOuHaTOpHOE) 4 4 5
OIpeZieNIEHUE BEPOATHOCTH

) FGOITIAGTPH‘ICCKHG BEPOSITHOCTH W HUX 4 4 5
CBOICTBA.
VYciioBHBIE  BEpOSTHOCTH, YMHOXKEHHUE

3 BEPOSITHOCTEH, hopMyITBI MOJTHOM 4 4 5
BeposiTHOCTU U baiieca.

4 [lonsartue o ciydaiiHOM OdyXIaHUH U 6 6 5
cirydaiiHoM rpade.

5 Oobmas BEPOSATHOCTHAs MOJIENb. 4 4 5
Axcuomaruka Konmmoroposa.

6 Pacnpenenenune QyHKIuil OT caydaiHBIX 4 4 5
BEJTUYHH.
[Ipumepsr KOMOHMHATOPHBIX 3azad,

7 pelaeMbIXx 332 CYET  JIMHEWHOCTH 4 4
MaTeMaTU4YeCcKOTO OXKUIaHHs

] Buapl 3amad 1ucniepcMOHHOTO aHaM3a, ) 5 3
TIPUMEPHI

9 TouedHble OIEHKH MApaMeTpPoOB, METOJ ) ) 3
MaKCUMAaJIbHOTO MPaBA0Ioa00us

10  |CpaBHeHHE OIIEHOK 2 2 3

1 Merton HpioToHa 1 ero npumMeHeHue IJis ) 5 3
pelIeHus] ypaBHEHUS PaBIOTIOA00Us

12 PobacrHOCTD, ACHMITTOTHYECKAs ) ’ 3

TOJICPAHTHOCTD




JloBepurenbHble UHTEPBaJIbI u

13 JIOBEPUTEIIbHBIC obOnacty, METOJ, 2 2 3
OyTcrperna

14 S nepHble OLUEHKU MIIOTHOCTH 2 2 3

15 IIpoBepka CTaTUCTHUYECKUX THIIOTES 2 2 3

16  |Kpurepnii Banpna 2 2 3
[Ipumep mnpoBepkH THIIOTE3 B 3aaaue

17  |uccnenoBanuu 3PPEKTUBHOCTH HOBOTO 2 2 3
JIeKapcTBa
[loBenenue  KpUTHYECKOTO  YPOBHS

18 |kpuTepus IS pasHBIX  pa3MEpoB 2 2 3
BBIOOPKH

19  |OOGumue KpuTepuu coraacus 2 2 3

20 Jluneiinas perpeccust U Ko3(pGUIMEHTHI ) 5 3
KOppeIsiu

71 Buapl 3amau 1uCHiepCMOHHOIO aHalu3a, ) ) 3
MpUMEPHI

2 Bunwt aJIbTepHATUB B ) 5 3
HenapaMeTpU4ecKoM Cilydae

Nroro yacos 60 60 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2.

Coneprxanue UCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. Knaccudeckoe (KOMOMHATOPHOE) OTpeie]ICHHE BEPOSITHOCTH

CBoiicTBa BepOSTHOCTHU NPH TakoM orpeneneHun. Ilpocreiimue komOuHaropHsie Mmonenu. [Ipumepst
KOMOWHATOPHBIX 3aja4, /Ul PEIIeHUs] KOTOPHIX YAOOHO HCIIOIb30BaTh KIACCHYECKOE ONpeJelieHHe
BEpPOATHOCTH.

2. 'eoMeTpuyecKkue BEPOATHOCTH U UX CBOMCTBA.

[Tpumeps! 3amga4, Ui peLICHUS KOTOPHIX YHOOHO HCIOJIB30BAaTh TI€OMETPHUYECKHE BEPOSTHOCTH:
3ajJaya 0 BCTpeUe, 3a7ada 0 MUHUMAaJIbHOM M MAaKCUMAaJIbHOM JIEMEHTaX B CIIy4ailHOH BBIOOPKE H IIp.
[Tapanoxc beprpana.

3. YcioBHBIE BEPOSITHOCTH, YMHOKEHHE BEPOSITHOCTEH, (hOPMYIIBI ITOTHON BEpOSITHOCTH U baiieca.

HezaBucumoctp cOOBITHIA: TIONApHas HE3aBHUCHUMOCTb, HE3aBUCHUMOCTH B  COBOKYITHOCTH,
HE3aBUCUMOCTh COOBITHsI OT rpynmbl coObiTuii. Cxema wucnbitTanuil beprymim. [lonnHoMuanbHas
cxema. Cxema cepuil.

4. IlonsaTtue o ciryyaitHoM Oy>KIaHUU U CIy4aiiHOM rpade.

[TopsinkoBble CTaTUCTUKU. 3aKoH OoibIIMX 4Yuces s cxeMmbl beprymmu. IlpenensHas Teopema
IlyaccoHa g cxemsl cepuil. JIokanbHas npeaenbHas TeOpeMa U MHTErpajibHas IpeaesibHas TeOpeMa
Myagpa — Jlannaca.

5. Obmas BeposiTHOCTHAst MOzieib. Akcuomarrka KonMoroposa.



CrnyyaiiHple BelIMYMHBL. 3aKOH pacnpenenieHus, (QYHKUWS pachpelelieHUusi U €€ CBOMCTBA.
JluckpeTHble 1 aOCOTIOTHO HENPEPhIBHBIE paclpeeieHus], INIOTHOCTh pacmpeneneHus. Baxueimue
pacnpeneneHus: OMHOMHAJIbHOE, IIyaCCOHOBCKOE, TI'€OMETPHYECKOE, THIepreoMEeTPHUEcKoe,
paBHOMEpHOE, HOopMasibHOe, Kolnm, 3kcroHeHIManpHOe (II0Ka3aTellbHOE), TaMMa-paclipe/ieieHue.
WnTepnperanus npenenbHbix TeopeM [lyaccona u Myaspa — Jlammaca B TepMHHAX pacnpeaeieHui
CllydaiiHbIX BEJIMYUH.

6. Pacnipenienienre GyHKIUH OT CIyYaiiHBIX BEJINYHH.

MareMarnyeckoe OXHAAHUE CIy4YalHOW BEJIMYMHBI. JIMHEHHOCTh MareMarTH4eCcKOro OXUIAHUS.
Maremarndeckoe OKuJaHue PYHKIIMHA OT CIyYaifHOW BEITUYHHEI.

7. HpI/IMCpLI KOM6I/IHaTOpHLIX 3a/ia4, pCuIacMbIX 3a CUCT JIMHEHHOCTH MAaTEMAaTHICCKOTO OXHUOaHUA

HepaBenctBa MapkoBa u YeObnuéBa. CB3p MEXIy MOHATUEM paCIpEACICHUS CIydalHOU
BEJIMUYUHBI U 3a/laHUEM BEPOSITHOCTHON MEphl Ha NPsAMON

Cemecrtp: 2 (Becennuit)
8. Bujpl 3a/1a4 TUCTIEPCHOHHOTO aHAIIN3a, TPUMEPBI

Kpurepuu npoBepku 0HOPOIHOCTH [UIsi OSPHYITHEBCKUX BBIOOPOK, JOBEPUTEIHHBIC MHTEPBAJIBI IS
pasHocTtH (mpocTthie U Yuicona). [IpoBepka Ha paBEeHCTBO CpelHUX HOPMaJbHBIX BHIOOpOK (t-test, 3
Cll.), TPOBEpPKa paBEHCTBA [IHUCIEPCHUI, MpPOBEPKAa OIHOPOIHOCTH HOPMAIBHBIX BBIOOPOK.
AB-tectupoBanue. [lpunHnumnel pa3dueHusi, ocobeHHOCTH. AA-TecThl. Pa3OueHwe Ha TecTOBBIE
TPYIIBI, CpPOKH TecTa, IpOBepKa HECKOJbKUX THUMOTe3. lIlpuMep, B KOTOPOM COOBITHS,
COOTBETCTBYIOIIEC OJHOMY IIOJIb30BATEII0, 3aBUCHMBI. bakeTHOE CEMILIMpOBaHHE Kak CHOCO0
pemeHus mpooIeMBbl

9. ToueuHsle OLICHKHU IMapaMeCTpOB, MCTOA MAKCUMAJIbHOT'O HpaBI[OHO,I[O6I/I$I

Toyeunsle oneHkH napameTpoB. CTaTUCTHKU W OLEHKH, NpuUMepbl cTarucTuk. CBOICTBa OLEHOK -
HECMEILEHHOCTh, COCTOSITE€IbHOCTb, CHJIbHASI COCTOSTEIbHOCTh, ACUMIITOTUYECKAas HOPMAJIbHOCTD.
[Ipaktuueckuii cmbica cBoicTB. [Ipumepsl. HacnenoBanue cBoiicTs. [ensra-meTon, npuMep. Metox
MaKCHMAaJIHOTO TIpaBIoNofoOus, MpUMepbl M CBOiicTBa. 3ajaya Hpo ramMma-usinydenue. Meroq
BBIOOPOYHBIX KBAHTUIIEH, ACHMIITOTHYECKAs! HOPMAJIbHOCTh BBIOOPOYHOM KBAHTHUIIH.

10. CpaBHEHHE OIIEHOK

CpaBaenue oueHok. @Oynkuus mnoreps u  ¢ynkums pucka, MSE u MAE, npumepsl.
Acumnrornieckast 3pHEKTHBHOCTb.

11. Meton HetoToHa 1 €ro npuMeHeHue [UIsl pelleH:s ypaBHEH!s IPaBIOIOI00Hs

Meton HpioToHa W ero mpuMeEHEHHE Jisi pelleHHs ypaBHEHHs mpapaonogodus. OmHomaroBbie
OLIEHKH M uX dKkBUBajieHTHOCTE OMII. OHomarosas oneHka st Mojieiar Koy co CABUroM.

12. PoGacTHOCTh, aCUMIITOTHYECKAS TOJIEPAHTHOCTH

PoGacTHOCTh, acUMNTOTHYECKas TOJNEPAHTHOCTh. PoOacTHBIE OLEHKH: YCEYEHHOE CpegHee U
MeJMaHa CpeAHUMX Yojllla, MX AacUMITOTHYECKas TOJEPaHTHOCTp U  aCUMIITOTHYECKas
3¢ GEKTUBHOCT, 1O OTHOUICHHIO K BBHIOOPOYHOMY CpegHEMYy Ha BCEM Kiacce DNaJKuX
CUMMETPHUYHBIX pPACHpEeleNeHN M B YaCTHBIX ciy4asx. Po0acTHOCTb, acHMITOTHYECKas
TOJIEpaHTHOCTh. POOAcTHBIE OIIGHKH: YCEYEHHOE CcpelHee M MeauaHa CpegHux Youma, HX
AaCHUMITOTHYECKAsl TOJEPAHTHOCTh M AaCHUMITOTHYecKas A(P(YEKTUBHOCTH IO OTHOIIEHUIO K
BBIOOPOYHOMY CpeHEMY Ha BCEM KJacce IIAaJKUX CHUMMETPUYHBIX PaclpelesieHUl M B YaCTHBIX
cllydasix.



13. JloBepuTenbHbIe HHTEPBAJIBI U IOBEPUTEIILHBIE 001aCTH, METOA OyTCTpena

JloBepuTeNbHBIE HMHTEPBAIbl W JIOBEPHUTENbHBIE O007aCTH. ACHMNTOTHYECKHE OBEPUTEIbHbIC
WHTEPBAJIbl, METO/ MOCTPOCHUS, MPUMEp. TOYHBIE TOBEpUTEIbHBIC MHTEPBAJIBI AJISl IApaMETPOB B
HOpMasbHOUW Monenu (4 Bupa). Pacmpenenenus xu-kBagpar u CTbIOeHTa, UX CBOMCTBa. Metox
Oyrcrpena. Ilpumep mpo nucnepcuro OUEHKH KodpduuueHta acummerpuu. OnucaHue MeTona
OyTcTpena, mpuMep Mpo OLIEHKY AMCHEPCHN CTaTHUCTHKH. ByTCTpenHble 10BepUTENbHbBIC HHTEPBAJIBL.

14. SInepHble OLIEHKH IJIOTHOCTH

SnepHble OICHKM IUIOTHOCTH, BUABI SAEp, CBSA3b C JIMIHUPUYCCKONW (DYHKIIUEH pacrpe/eeHus,
CXOMMOCTh OIEHKM ITUIOTHOCTH. ONTHUMalbHas IMUPHHA SApa W ONTUMAIBLHOE SIIPO, ToaAdOop
ONTUMAJILHOW IIUPHHEI SApa 10 BEIOOPKE.

15. IIpoBepKa CTaTUCTUYECKUX TUIIOTES

IIpoBepka CTaTHCTUYECKHMX THUIOTE3: THUIOTE3bl W KPHUTEPUH, BapHAHTHI OTBETOB, CBS3b C
npe3ymnuueld HeBuHoBHOCTH. OmmoOku I u Il poma, ypoBeHb 3HAYMMOCTH KPHUTEPHSI, MOIIHOCTb
KpuTepusi, npuMep. MHO)XKECTBEHHAsI IPOBEpKa THIIOTE3, TOCTAaHOBKA 3ajadu, npuMep. KoHTpoms
FWER, metonbst bondepponun u Xonma. Hucxopsimune v BOCXOASIIUE IPOLIEAYPHI.

16. Kputepuit Bansaa
Kpurepuii Banbna, ero pa3sHOBHIHOCTH U 0COOCHHOCTH, (DYHKIIUSI MOIITHOCTH, TIPHUMED.
17. Ilpumep npoBepKU TUIIOTE3 B 3aj1a4e HUCCIea0BaHNH 3((EKTUBHOCTH HOBOT'O JIEKapCTBa

[Ipumep npoBepky TUIOTE3 B 3aade MccienoBaHuu 3GQPEeKTUBHOCTH HOBOTO JieKapcTBa. p-value —
OIIpeIeICHUE B YaCTHOM M o01eM ciaydasx. Pacnpenenenue p-value npu cripaBeATMBOCTH OCHOBHOM
runotessl. YTo He sBisieTcs p-value, mpumep.

18. TloBeneHne KpUTHUECKOTO YPOBHS KPUTEPHS VI Pa3HBIX Pa3MEpPOB BHIOOPKH

IToBeneHne KpPUTHYECKOTO YPOBHS KpPUTEpPHsl JUIA pPas3HbIX pPa3MEpoB BHIOOPKH, CIEICTBHUS.
[IpakTryeckasi 3HaAUUMOCTh pe3yJibrara, npuMepsl. OmnpeneneHne HeoOXOAUMOTO pa3Mepa BEIOOPKH
Ha 3Tale [JIJaHUPOBaHUS 3KCIIEPUMEHTA.

19. O6mmue kputepun coriacus

Obume kputepuu cornacusi. Kpurepuit Konmoroposa, apyrue KpuTepuu, OCHOBaHHBIC Ha OTIMYUHU
or DO®P. Ipaduueckuii cmoco6 mnposepku ¢ mnomompio Q-Q plot. Kpurepun mnpoBepku
HopManbHOCTH: JKapka-bepa, [llanmpo-Yunka. Kpurepuii xu-kBagpar, Teopema [Inupcona, mpumep.

20. JIuneitnas perpeccust 1 k03(pPULIHEHTHI KOPPEIsIUun

JInneiinas perpeccust. [locTaHOBKA 3a7aun JTUHEHHON PErpeccuu, NPUMEPHl 3aBUCUMOCTEN, ClIydai
KaTeropuajibHBIX MepeMeHHBIX. MeTon HauMeHbIInX KBaapaToB. OleHKa BEKTOpa MapaMeTpoB U €€
cBoiictBa. [eomerpudeckuii cMbici MeTona. HecMereHHas olieHKa TUCIIEPCHH OITUOKH B METOJE
HauMeHbIINX KBanapatoB. Koadduumentsr xoppemsiumu [lupcona, Crnupmena m Kenpamna, ux
cBoiicTBa. TaOMUIIBI COMPSHKEHHOCTH 2X2, TOUHBIN TecT Duriepa, Mepbl B3aUMOCBS3H, OIpe/ielicHIE
KoJuecTBa HaOmoaeHnid. OOmmii ciyyail Tabnui conpsHKeHHOCTH, THITB BEPOSITHOCTHBIX MOJEICH,
KPUTEPUN XU-KBaApaT.

21. Bunel 3a1a4 [UCIEPCUOHHOTO aHaIN3a, IPUMEPHI



Buapl 3amay  AMCHEPCHMOHHOTO aHaiuM3a, HpuMmepsl. KpuTepuu NIpoBepKH OZHOPOAHOCTU IS
OCpHYJUIMEBCKUX BBIOOPOK, NOBEPHUTEIbHBIC HHTEPBAJIBI JUIsI PAa3HOCTH (IPOCTBIE M YHIICOHA).
[IpoBepka Ha paBEHCTBO CpPEAHUX HOPMAIBHBIX BBIOOpPOK (t-test, 3 cI.), TpoBepka paBEHCTBA
JHCTIEPCHIA, TPOBEPKA OAHOPOTHOCTH HOPMAJIbHBIX BEIOOPOK.

22. BI/II[I:I AJIBTCPpHATHUB B HCIIAPAMCTPHUICCKOM CJIydac

Bunaer ansrepaatuB B HenapameTpudeckoM citydae. Kpurepun CvupHoBa u Poszenbnarra. Kpurepuit
VYunkokcoHa-MaHHa- YUTHH, €ro CBOMCTBa, CBA3aHHAs C HUM OlLIEHKa mapaMmerpa ciasura. CBs3HbIE
BBIOOPKH, TPEATIONOXKECHNS MOAETH, IPUMEp, KOrAa MPEANONIOKEHUsT He BBINONHsIOTCA. Kpurepuit
3HAaKOB, €T0 CBOICTBa, CBA3aHHAas C HUM OLIEHKa NapaMmerpa ciasura. Kpurtepuil paHroBblx cymm
YUIKOKCOHA, €r0 CBOMCTBA, CBA3aHHAs C HUM OIIEHKa MapaMeTpa casura. [IpoBepka cHMMeTpuu.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAaIllEHHAs! MYJIbTUMEANA IIPOEKTOPOM, SKpaHOM U MUKpodoHoM. [l
MIPOBEICHUS 3aHATHIA B (hopMaTe BUICOKOH(PEPEHIINH — HOYTOYK MJIM NIEPCOHAIILHBINA KOMITBIOTED,
OCHAIICHHBI MUKPO(OHOM H BUJICOKAMEPOi, UMEIOIINH BBIXOJ B ceTh IHTEpHET ¢ TOCTAaTOYHOM JIsI
y4acTHsl B BUJICOKOH(EPEHINY MPOIYCKHOH CIOCOOHOCTBIO.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JiuTepaTypa
1. Beenenue B Mmaremarudeckyro cratuctuky [Texct] : [yueOnuk ans By3os] / I. 1. UBuenko, 1O. U.
Mensenes .— M. : JIKU, 2010, 2014, 2015 .— 600 c.
2. Harnsannas matematuueckas craructuka [Tekcr] : yue0. mocobue st By3oB / M. b. Jlarytun .— 2-e
u3 ., uctp. — M. : bunowm. Jla6. 3nannii, 2009 .— 472 c.

JlononHuTeNbHAS TUTEPaTypa
1. IlpukiiajHas MaTeMaTudeckas cratucTuka [ TekcT] : Uit MHKeHepoB U HayYHbIX paboTHUKOB / A. U.
Ko63aps .— 2-e m3n., ucnp. / [Hayunoe uzn.] .— M. : @usmariurt, 2012 .— 816 c¢. — (CoBpemeHHBIE
METOJIbI B MaTeMaruke). - bubmwmorp.: c. 737-759. - Ilpeam. ykas.: ¢. 806-810. - meH. yka3.: c.
811-813. - 500 3k3. - ISBN 978-5-9221-1375-5 (8 nep.) .— [Homusrii Teker (Joctym uz cetn MOTHU /
VYnaneHHbIN ZOCTYI).

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHATHSIX MOT'YT UCIIOJIB30BaThCSl MYJIBTUMEANITHBIC TEXHOJIOTHH, BKIIOYAs IEMOHCTPALIUIO
npe3eHTanuu. Takke ceMHHApBI MOTYT ITPOXOIUTH B IUCTAHIIHOHHOM PEKHUME ITOCPEICTBOM
BHJICOKOH(epeHIINH.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arolui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbsrare m3ydeHus AMCHUILIHHBI CTYJICHT JOJDKCH 3HATh OCHOBHBIC ONPEACICHUS M TOHSATHS,
yYMEThb IPUMEHSTh TOJTyYSHHBIE 3HAHUS JUIS PEIICHUs Pa3IuuHbIX 3a7ad.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,



— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTYJICHTA.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHUss MaTepraIoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMam
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHWS W3y9aeMOTO MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYeT OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH
PaspaGorunkm:

A.M. Paiiroponckuii, 1-p ¢u3.-Mar. HayK, IOIIEHT, ACCUCTEHT
H.A. Boskos



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.3 CriocobeH opranu30oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOEKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAHMA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare n3ydeHus AUCIUTUIMHBL «[IpUKTagHas cTaTHCTUKAY 00YYarOIIUiCs JOKEH:

3HATb:

- (hyHaMEeHTaIbHBIE TIOHTHUS, 3aKOHBI TEOPUH BEPOSITHOCTEH N MaTeMaTH4eCKON CTaTUCTUKH;
- TIOHATUS, aKCUOMBI, METOJIbI JOKAa3aTeNIbCTB U JOKA3aTeIbCTBA OCHOBHBIX TEOPEM Kypca;

- OCHOBHBIE CBOMCTBA 0OBLEKTOB MAaTEMATHYECKON CTATHCTHKH;

- AQHAJINTUYECKNE U YHCIICHHBIE ITOIXOABI M METOMBI JIS1 PEILICHUS TUIIOBBIX MPHUKIIAJHBIX 3a]1ad TEOPUU
BEPOSATHOCTEN U MaTEMAaTUYECKON CTaTUCTUKY;

- MapaMeTPUUYECKUE U HEMapaMeTPUIECKHE METO/IbI CTATUCTHYECKOTO aHAJIN3a;

- 6a30BBIC MOHATHUS TEOPHU IIPOBEPKH CTATUCTUYECKUX TUIIOTE3;

- OCHOBHBI€E ITOIXO/IBI K CPABHEHHIO OLIEHOK NTapaMETPOB KaK CIy4YailHbIX BEJINYUH;

- omipesieNieHne o0IIel JIMHEHHON perpecCMOHHON MOIETT U METO]l HAMMEHBIIIHX KBa/IPaTOB;

- MHOTOMEPHOE HOPMAJIBHOE PACTIPEAEIIEHUE U €T0 OCHOBHBIE CBOMCTBA;

- METOZbI OLICHKU KOPPEISLUOHHON 3aBUCUMOCTH;

- BUJBI 3a1a4 AUCTICPCUOHHOI'0 aHaJIn3a.

yMeThb:

- HWCIOJIb30BaTb CBOWU 3HAHHUA JUIA PCHICHUA MPUKIAAHBIX 3a4a4d TCOpUU BepOHTHOCTeﬁ nu

MaTeMaTHYECKON CTaTHUCTHUKMU,

- OICHHUBATh KOPPCKTHOCTH NOCTAHOBOK 3a1a4 TCOPUU BepOHTHOCTeﬁ M MaTeMaTHU4IeCKON CTaTUCTHKH,
- CAMOCTOATCIIbHO HAaXOAUTh aJITOPUTMBbI pCUICHUSA 3ada4, B TOM YUCJIC HECTAHAAPTHBIX, U IIPOBOAUTDH

HnX aHaJlu3;

- TPaMOTHO U KOPPEKTHO IPEACTaBIATh PELICHUs 3aJad TEOPUHU BEPOATHOCTEH M MaTeMaTH4YeCKOMH
CTaTUCTHKH B YCTHOM U MUCbMEHHOU (opMme;

- BHEIpPSATh MAaTeMaTHKO-CTaTUCTUYECKHE METOABI UCCICIOBAHUN IIPHU PEIIEHUM NPUKIAJHBIX 33734
(u3MKH, aCTPOHOMHUH, MaTEMaTHKHU U NIEIAarOTUKH;

- CaMOCTOSITEIbHO YIIyOIATh M PACIINPATH 3HAHUS B 00JIaCTH MaTeMaTH4eCKON CTaTUCTHUKH.

BJIAA€Th:

- KyJIbTYpOH OCTAHOBKH, aHAJIN3a U PEIIeHH 3a7a4 NPUKIAIHON CTaTUCTUKH, TPEOYIOLIHNX JUIS CBOETO
pELIEHHS] HCTIOJIB30BAHNS MaTEMaTHYECKHUX TIOAXOJ0B U METOJIOB;

- NPEIMETHBIM S3bIKOM TE€OPUHU BEPOSTHOCTEH M MAaTeMaTHYeCKOM CTaTUCTHKM, & TaKXKE HaBbIKAMU
IrPaMOTHOTO OMHMCAHMS PELICHNS 3a/1a4 U IIPEICTABICHUS OJIYYEHHBIX PE3YIBTATOB;

- OCHOBHBIMM METOAAMU MaTreMaTU4eCKOHl CTaTUCTUKU AJI IIOCTPOEHUS! TOUEUHBIX U JOBEPUTEIbHBIX

OLIEHOK;

- HaBbIKaMH aHaJIn3a CTaATUCTUYCCKUX KPUTCPHUCB;
- HaBbIKaMH HNPUMCHCHHA TCOPCM MaTEMaTH4YECKOM CTAaTUCTHKH B MPUKJIAAHBIX 3aJadax (I)I/I3I/IKI/I,

MaTeMaTHuKU U II€JarorukKu.

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




Texymiass arrecranusi mo jguctuiuinHe «[IpukimagHas CTaTHCTUKA» OCYIIECTBIseTcs B (dopme
KOHTPOJIBHBIX/CAaMOCTOSITENILHBIX Pa0OT B KOHIIE TEMEI.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TepeueHb KOHTPOIBHBIX BOMPOCOB 1 cemecTpa:

1. Knaccuueckoe (komMOMHATOpHOE) ompeaeseHue BeposSTHOCTH. CBOWCTBA BEPOSTHOCTH MPH TaKOM
omnpeaenenun. [Ipocreiimme kom6unaropHsie Moaenu. [Ipumepsl KOMOMHATOPHBIX 3a/1a4, Ul PEIICHUS
KOTOPBIX YAOOHO MCIIOJIb30BaTh KJIACCUYECKOE OIpeesIeHHE BEPOSTHOCTH.

2. leomerpuieckre BEpOSTHOCTH M WX cBoWcTBa. [IpumMepsl 3ama4, JUis pelieHus] KOTOPhIX YIOOHO
HCIIONIb30BaTh TE€OMETPUYECKHE BEPOSTHOCTH: 3aJada O BCTpede, 3ajadya O MHHHMAJIBHOM H
MaKCHUMaJIbHOM 3JIeMEHTaX B ciiydaiiHoW BeIOOpke u nip. [lapagokc beprpana.

3. YcioBHBIE BEpPOSTHOCTH, YMHOKEHHE BEPOSTHOCTEH, (popMysbl MmomHOW BeposTHOocTH M baiieca.
HeszaBucumocTs  cOOBITHII:  mOmapHas HE3aBUCHMOCTb, HE3aBUCHUMOCTh B COBOKYITHOCTH,
HE3aBUCUMOCTb COOBITHS OT TPYMIIbI COOBITHH.

4. Cxema ucnbiTaunii bepaymu. [lonnnomuansHas cxema. Cxema cepuil.
5. llonsTHe o cnyyaitHoM Ony>kaaHuu U ciaydaiiHoM rpade. [lopsakoBbie CTaTUCTHKY.
6. 3akoH OONBIINX YKCEN I cxeMbl bepHymn.

7. Ilpenenbnass Tteopema Ilyaccona pna cxembl cepuil. JlokanbHasi mnpenenabHas TeopeMa U
HMHTETpalbHas IpeaeiibHas TeopeMa Myaspa — Jlannaca.

8. Obmias BeposiTHOCTHAsI MOJeNb. Akcromarika Komvoroposa.

9. ChyuvaiiHple BeIMYMHBI. 3aKOH pacnpeaeneHus, (QYHKUMS paclpelesieHUuss U €€ CBOMCTBA.
JluckpeTHble U aOCOIIOTHO HEIMpPEPhIBHBIE paclpeleseHus, IUIOTHOCTh acmpeneneHus. Baxueimue
pacmnpeneneHus:  OMHOMHAIbHOE,  IIyaCCOHOBCKOE, TEOMETPHYECKOE, THIEPreoMEeTPUIECcKOe,
paBHOMEpHOE, HopMajbHOe, KomM, 3KcloHeHLuanbHOE (IIOKa3aTelbHOE), I'aMMa-paclpesesieHUe.
Wnrepnperanus npenenbHbix TeopeM Ilyaccona m MyaBpa — Jlamaca B TepMuHax pacrpenesieHuil
CllydaiiHbIX BEJIMYUH.

10. CBsi3b MeXy HOHATHEM paclpeiesieHHUs CIy4aifHON BEIUYNHBI U 33JaHUEM BEPOSITHOCTHON MEpBI
Ha IpsSIMOM.

11. Ilonartue o cuHrynsapHOM pacnpexaenenud. Teopema Jlebera o  pa3ioKeHUM TNPOU3BOJIBHOM
¢dbynknuu pacnpenenenus (6/1).
12. Pacnipenenenue QpyHKIMA OT CITy9allHBIX BETHYWH.

13. Maremarnyeckoe OXHUAAHHE CIy4YaillHON BENWYHHBI. JIMHEHHOCTh MaTeMaTHYEeCKOTO OXKHUIAaHUS.
Maremarndeckoe oxxuganue QyHKIHUU OT CIy4ailHON BETUUMHBI.

14. TIpumepsl KOMOMHATOPHBIX 33134, PELIAEMBbIX 32 CUET JTMHEHHOCTH MaTeMaTHu4eCKOTO OXKUIaHusI.
15. MomenTsl. Jlucniepcus. Beluncienne MOMEHTOB IS paclpeeIeHUui U3 1. 7.
16. HepaBsencrBa MapkoBa u YeObIéBa.

[IepedyeHb KOHTPOJIBHBIX BOIIPOCOB 2-TO ceMecTpa (IK3aMeH)

Kakue ocHOBHBIE TOAXOMBI K CTATUCTUKE PACCMAaTPUBAIOTCS?

Uro Takoe omeHKa napameTpa’?

MOo>XHO JT1 OLICHMBATh CABUT B MOJIENIM pacnpeaenerns Koy ¢ moMoIs0 BBIOOPOYHOTO CpegHero?
Kak crenepupoBath OyTCTpenHyto BEIOOPKY?

KakoBa mpaktudeckast HHTEpIIpeTalus 10BEpUTEILHOTO HHTEpBaa?

Kakwue oTBeTHI BO3SMOXKHBI B 33[a4e MPOBEPKHU TUIIOTE3?

Uro Takoe KpUTEPHUil MPOBEPKHU rUIOTE3?

AN i

Kak mpoBeputs HOpMaIbLHOCTH BBIOOPKHU?

9. MOXHO 111 C IOMOIIBIO TMHEWHOU perpeccuu NpuOIU3UTh NapadOIHIECKyIO 3aBUCHMOCTh?
10. Korzna nmeet cmbici npuMeHsTh ko3 duument koppemsiuuu [Tupcona?

11. Yro Takoe paHr HabIrOneHHUS B BEIOOpKE?

12. Kak npoBepHUTh HE3aBUCUMOCTH BEILIECTBEHHOTO M KaTeTOPUAIBLHOIO MPU3HAKa?

13. Kak crpoutcs kpurepuil Yunkokcona-MaHHa-YUTHU?

[IpumMepsl KOHTPOJBHBIX 3alaHUM 2 ceMecTpa (3K3aMeH):



1. Iycts $X 1, ..., X n$ --- BeiOOpKka u3 pacnpenencnus Jlammaca co caurom $\theta$, To ects
wiotHocTh uMeeT Bua $p \theta(x) = \frac12 e”{-|x-\theta|}$. CpaBHUTE B aCHMITOTHYECKOM TIOIXO/IC
BeIOOpouHOe cpeanee $\overline{X}$, ycedennoe cpemanee $\overline{X} \alpha$, BBIGOpOUHYIO
Menuany $\widehat {\mu}$, menuany cpennux Yomma $WS.

2. HaiiinTe acCHMITOTHYECKYIO TOJIEPAHTHOCTh MeIMaHbl cpeanux Youma $WS.

3. Hycrs $X = (X 1, ..., X n)$ --- Be1OOpKa u3 Hem3BecTHOTO pacupeneneHus $\Prob$ ¢ mioTHOCTHIO
$p(x)$ u $\widetilde{p} n(x)$ --- mocTpoeHHast 0 Hel siepHast OLEHKA IUIOTHOCTH. [lycTh Takke
$\xi$ --- cmywaitHas BemmumHa w3 pacnpenencHus $\Prob$, HesaBucumas ¢ BeiOOopkoit $XS.
PaccmorpuM  oxxumaemyro cpenHekBaapatuuHyro omuOky $\Expect \left(\widetilde{p} n(\xi) -
p(\xi)\right)"2$. KakoBa acHMITOTHKa ONITHMAIGHOW IIUPUHBI SIIPa, MUHIMHU3UPYIOIIEH 3Ty OmHOKy?
4. Tlycre $X j = (X _{jl}, ..., X {jn_j}), j\in\{1, 2\}$ --- nBe BBIOOpKH. Iy Kaxmoi BHIOOpPKH
nposepsitorest runore3sl $\Hyp j\ vs.\ \Hyp' j$ ¢ momomipto kpurepust $S j§ ypoBHs 3Haummoctn
$\alpha$. Ipenmonoxum, runore3sl $\Hyp j$ Bepubl. Kakue 3nauenuss moxer mpuaumare FWER?
YeMy COOTBETCTBYIOT ITOTPaHUYHbIE 3HAUCHHUS, a TAKKE CITy4ail He3aBUCHMOCTHU BBIOOPOK?

5. Iycre $X 1, ..., X n§ --- BeIOOpKa m3 pacupenencnus beprymm ¢ mapamerpom $\theta$.
Boeruncnure  $MSE {\widehat{\theta} }(\theta)$, rme $\widetilde{\theta} = \overline{X} +
\frac {1} {1+\sqrt{n}} \left(\frac12 - \overline{X} \right)$ --- ounenka Xomxkeca-JIlemana.

6. MenuuuHckas 1abopaTopusi MPOBOAUT MCHBITAHWUS HOBOTO Iperapara JAjsl JIEYCHUS HEKOTOPOTro
3aboneBanus. s uccienoBanuii Obutn otoOpansl 2500 OonpHBIX. HekoTopble M3 HUX HMpUHUMATU
HOBBI Tpemapar, a apyrue --- miane6o. B mepBoil Tpymnmne 3HauuMoe yaydlllEeHHE COCTOSHUS
Habmronaercs cpenu 853 mauuenToB u3 1719 mauueHToB, MPUHUMABIIMX HOBBIM npenapat. Bo Bropoii
rpynIie 3HaYuMOoe yiy4ilieHne HaomonaeTcs cpeau 369 manueHToB n3 781 manueHToB, NPUHUMABIINX
iane6o. Bnuser nmu HOBBII Npenapar Ha yIyqllIeHHe COCTOSHUS Y NallHeHTOB?

7. Paccmorpum kputepuil YWIKokcoHa-MaHHa-YUTHH. [oka)xuTe, 4TO IpU OTCYTCTBUM COBIAJCHUI
cpemn $X i$ m $Y j§ mna crarmctukm Manna-YutHu crnpaBemmuBo $U=V - \frac{m(m+1)}{2}8§.
Haiinure $\Expect US$ npu cnipaBeyiuBoctu runore3sl $\Hyp 0$ 06 oqHOpOAHOCTH BBIOOPOK.

[Tpumep sK3aMEeHAIIMOHHOTO OMIleTa
1. Kak creHepupoBarh OyTCTpENHYIO BHIOOPKY?

2. Iycrs $X = (X _1, ..., X n)$ --- BeIOOpKa 13 HemsBecTHOTO pacnpexaeneHus $\Prob$ ¢ miorHocTEIO
$p(x)$ u $\widetilde{p} n(x)$ --- mocTpoeHHast o Hel saepHas OLEHKA IUIOTHOCTH. IlycTh Takke
$\xi$ --- cmyvaiinas BenuumHa w3 pacnpenenceHust $\Prob$, nHezaBucumas c BeiOopkor $XS§.
PaccmorpuM  oxxumaemyro cpenHekBaapatmuHyro ommOky $\Expect \left(\widetilde{p} n(\xi) -
p(\xi)\right)"2$. KakoBa acHMITOTHKa ONTUMAJIBHON LIMPUHBI Spa, MUHUMHU3UPYIOILEH 3Ty OIIHOKY?

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OmIMYHO 8§ Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE MPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIbHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomio 7 0aioB - BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeeT IPUMEHTh I0JlyuY€HHbIE 3HAHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

Onenka Xopomo 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U IO CYILECTBY MU3JIaraeT €ro, yMeeT IIPUMEHSATh IOJIYUYEHHbIE 3HaHMS Ha IIPAKTHKE, HO JIOIYCKAaeT B
OTBETE WJIH B PELLICHUH 33]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka ylOBIETBOPUTEIbHO 4 Oamia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ymOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISACTCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKa HEYIOBIETBOPUTEIBHO 1 0aml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[TpomexxyTouyHasi arrecranusi No AucHMIUIMHE «[IpHUKiIagHas CTaTUCTHUKA» OCYIIECTBISIETCS B (opMme
maddepenmpoBanHoro 3adera B 1-m cemectpe. [AuddepeHnnanbHpiii 3a4€T NPOBOIUTCS B YCTHOM
¢dopme 1o Ouieram.

Wtorosas arrecranus no aucuurinbe «lIpuknagnas craTucTika» ocymiecTBiseTcs B popMe 3K3aMeHa
BO 2-M ceMecTpe. DK3aMeH MPOBOAUTCS B YCTHOM opMe 1o OuieTam.

[Tpu npoBeneHuy 3a4éra W dK3aMeHa oOydaromemycs npenocraBisercs 30 MHUHYT Ha HOATOTOBKY.
Omnpoc obyuaromerocs He JOJKEH MPEBBIIATh OAHOTO aCTPOHOMHYECKOTO Yaca.



