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AHHOTANMA

Kypc mnoOCBsIIEeH COBpPEMEHHBIM CTATUCTUYECKMM IOAXOJaM K aHaJINW3y JAaHHBIX, KOTOPBIE ITO3BOJISFOT
[0JyyaTb HHTEpPIpETUpyEMble pe3yibrarbl. B Kypce paccMaTpuBarOTCsi TEOPETUYECKHE OCHOBBI
HCHOJIBb3YEMBIX METOZOB U KPUTEPHUEB, U3ydaeTCsl CIIOCOOBI UX MpUMEHEHUs B si3bikax Python u R, a takke
o0cykaaeTcsi MpUMEHEHHE TEOpUH K peajbHbIM 3ajadaM, B yacTHocTH, AB-tectupoBanuto. B pesynsrare
MPOXOXKJEHUS Kypca CIIylIareiab CMOXKET TPOBOANUTD MOJHOLICHHYIO aHAIUTHKY PEAJIBHBIX JaHHBIX.

1. leau u 3apauu

Meap AUCUMNIMHBI

- N3YYCHUEC MATCMATHUYCCKUX U TCOPECTHUYCCKUX OCHOB COBPEMCHHOI'0 CTATUCTUYCCKOI'O aHajik3a, a
TaxKKEC IMMOAIOTOBKa cnymaTeneﬁ K JaJdbHEHUIIEHl CaMOCTOSTECILHOM pa60Te B 00jacTy aHalIHn3a
CTaTUCTUYCCKHUX 3a1a4 HpI/IKHaI[HOI\/'I MaTCMaTHKH, (i)I/I?,I/IKI/I 1 DKOHOMHMKH.

3agauu AU CHUILIHHBI

- H3YYCHHEC MATCMATHYCCKHUX OCHOB MaTeMaTu4eCKoMn CTaTUCTUKHU,

- mpuoOpeTeHne CIyuiaTeasiMU TEOPETUUECKUX 3HAHWH B 00JIACTH COBPEMEHHOTO CTaTHCTUYECKOIO
aHaJu3a.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

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

VYK-1.1 Ananusupyet 3aaady, BeIJIENISSA 3TAIbl €€ PELICHNUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKU aHAIU3UPYET M BBHIOMpAeT
nHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pasnuuyHble BapHaHTHl PEIICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMeHTHPOBAHHO
(hopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBAaCT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

OIIK-1.2 CnocobeH cTpoUTh MaTeMaTHYECKHE MOJIEIH,

OIIK-1 Cnocoben [IPUMCHATD MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

(byHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 Crnocoben aHanu3upoOBaTh MOCTABJICHHYIO 331341y,
HaMeyJaTh MyTH €€ peIeHUs

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-2.1 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B
OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHO JETeIbHOCTH
UH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
MPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1ad  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOMI IeATeNbHOCTH, coOMoast |o0ecredeHre Uil peUIeHUs  Hay4yHbIX  337ad = B
TpeboBaHMs NH(POPMALIMOHHON 0€30MMaCHOCTH  |MpOogeCCHOHANBHON 00IacTh

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMsS HH(POPMALMOHHON
0e30MmacHOCTH

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OQOPMIICHHS HAYYHBIX
MyOIMKAUi U HAyYHO-TEXHUYECKOH NTOKYMEHTALlUH, B TOM
Yycie C MCIOJAb30BAHUEM IPHUKIAJHOIO IPOrPaMMHOIO
OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST obecrieueHust

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 Bnazgeer Ha mpakTUKE METOJOJIOTHEN COCTABICHUS
(TexXHONIOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  |HAYYHO-TEXHHMYECKUX OTYETOB (IIPOEKTOB)




(my6nuKanym, MPOeKTHI)

OIIK-3.3 Bnazmeer MeTofaMu BU3yalbHOTO U rpadUyecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

[1K-2 CnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBOJIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 3HaeT OpUHIUNBI MMOCTPOCHHS HAYYHQPROOTHI,
MeTonbl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaIH

[IK-2.2 CnocoGeH IulaHUPOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CaMOCTOSITEJIbHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluKM HAYYHBIX CTAaTEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- OCHOBHBIC TTIOHATHS MaTEeMaTHUYECKOM CTaTUCTUKU,
- OCHOBHBIC ITOAXOAbI K CPABHCHHUIO OIICHOK IMapaMCTPOB HCU3BCCTHOI'O PACIIPCACIICHU A,

- aCHUMNTOTHYECKHUE
pacrpeneneHust;

n HCACUMIITOTHUYCCKHC

CBOMCTBAa  OIICHOK napaMmeTpoB  HCU3BECTHOI'O

- OCHOBHBIE METO/Ibl IIOCTPOEHMS OLEHOK C XOpPOILMMH ACUMITOTUYECKUMH CBOWCTBAMM: METOI
MOMEHTOB, METOJl MAKCHMAJIBHOTO MPABIONOJ00MS, METO/ BEIOOPOYHBIX KBAHTUIICH;

- monsitTre 3G PEeKTUBHBIX OLIEHOK U HepaBeHCTBO MHopmMaiuun Pao-Kpamepa;

- ONpENEJICHHE U TIaBHBIE CBOMCTBA YCIOBHOTO MaTEMaTHYECKOro OXUAAHWS CIy4YallHOW BEIMYHHBI
OTHOCHTEBHO CUIMa-aireOpbl WK IPYTOi CIy4YaiiHOW BEJTMYUHBL;

- onpezesieHne o01Iel JIMHEHHON perpecCHOHHON MOAETN U METOl HAMMEHBIIINX KBaIPaToB;

- MHOT'OMEPHOE HOPMAJILHOE pacllpe/ie]IeHue U €ro OCHOBHBIE CBOICTBA;

- 0a30BbIE MOHATHS TEOPUH MTPOBEPKH CTATUCTUUYECKHUX TUIIOTES;

- nemmy Heiimana — [IupcoHa 1 TeopeMy 0 MOHOTOHHOM OTHOIIICHUH ITPABOTIOI00HS;

- KpuTepuil xu-kBajpar [IupcoHa A mpoBepKH MPOCTHIX THIOTE3 B cxeMme bepHymn.

YMETB:

- 00OCHOBBIBaTh ACUMIITOTHUYECKHE CBOMCTBA OICHOK C IMOMOMIBIO MPHUMCHCHUS TPCACIIbHBIX TCOPCM

TEOPUU BEPOSTHOCTEM;

- CTPOHTH OIECHKH C XOPOIIUMH aCHMIOTOTHYECKHMH CBOWMCTBAMHU ISl MAapaMeTpOB HEH3BECTHOTO
pacIpeseseHus 1o 3aJjaHHON BBIOOPKE U3 HETO;

- HaXOIUTh 0alieCOBCKUE OICHKU T10 3aJJaHHOMY allpHOPHOMY PacHpe/IeICHHIO;

- BBIYHMCIIATD YCIOBHBIE MAaTEMAaTHUECKUE 0XKHMIAHNS C TOMOIIBIO YCIOBHBIX PACIPEICICHHIH;

- HAXOJIUTh ONTUMAJIbHBIC OLCHKH C IIOMOIIBIO MOJHBIX JTOCTaTOUHBIX CTATHCTHK;

- CTPOWUTH TOYHBIE U ACHMITOTHYECKHE JIOBEPUTENIbHBbIC HMHTEPBaJbl, U OOJACTU A MapaMeTpoB

HCU3BCCTHOT'O PACTIPCACIICHUA,

- HAXOIUTh ONTUMAJIbHbIEC OLIEHKH U IOBEPUTEIIbHBIC 00IaCTH B TayCCOBCKOW JIMHEHHON MOeIy;

- CTPOMTH PaBHOMEpPHO HanmOoJee MOILHBIE KPUTEPUH B CiIydae MapaMeTPHUECKOro ceMeicTBa ¢
MOHOTOHHBIM OTHOLIEHHEM HPaBIONOA00HS;

- crpouts F-kputepuii 11 MpOBEPKU JIMHEHHBIX THIIOTE3 B TMHEWHON IayCCOBCKOW MOJIEIH.

BJIAJIETh:




- OCHOBHBIMM METOJaMH MAaTEMaTUYECKONM CTAaTHUCTHUKUA IOCTPOCHUS TOUYEUHBIX U JIOBEPUTEIIBHBIX
OIICHOK: METOJIOM MOMEHTOB, BBIOOPOUHBIX KBAaHTWJICH, MAaKCUMAalbHOTO IMPaBIOMOM00MUs, METOIO0M
HaWMEHBIITNX KBAaJIPaTOB, METOIOM IIEHTPAITHHON CTATHCTUKH.

- HaBBIKAMH aCUMIITOTUYECKOTO aHAJIN3a CTATUCTUYECKUX KPUTEPHUEB;

- HaBBIKAMHU TMPUMCHEHHS TEOPEM MATeMaTUYECKOW CTAaTUCTHKW B MPUKIATHBIX 3aadax (GU3UKU U
YKOHOMHUKH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
No Tema (pazmen) TUCITUTUTHHEL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| JIuneiinas perpeccusi, cBOWCTBa METOAA ) ’ 3
HAaUMEHBIINX KBaJPaTOB
2 AHanmm3 0CTaTKoOB 2 2 3
O06001menHas JIMHEWHAS MOJIEIIb,
3 CTaTUCTUYECKUE  CBOMCTBA  OLIEHKH ) ) 3
k03 (HUIIMEHTOB, MOCTPOEHUE
JIOBEPUTEIIbHBIX UHTEPBAJIOB
4 [Iponycku B JaHHBIX - TUIBI IPOILYCKOB, ) ) 3
MeTOAbI paboThI
[TpruuHb! H30BITOYHOCTH MHPOPMALIUU B
5 JaHHBIX, THIBI METOIOB CHI)KCHMS 2 2 3
pasmMepHOCTH
6 Teopema 00 SVD-pasznoxenuu. J[ok-Bo ) ’ 3
cymectBoBaHus SVD-paznoxeHus
7 Koaddunuentsr xoppensimuu  [lupcona, ) 5 3
Cnupmena u Kennanna, ux cBoiicTBa
] Buapl 3amau uCHiepCMOHHOIO aHalu3a, ) ) 3
MpUMEPHI
9 Bunwt aJIbTepHATUB B ) 5 3
HenapaMeTpU4ecKoM CiIydae
KomOunupoBanue KpUTEpUEB Ui
MOCTpOCHUsI 0ojiee MOIIHBIX MPOLEAYP
10 |Ha mpumepe OJHOBPEMEHHOM INPOBEPKU ) ) 3
Ha HOPMaJIHOCTh U OIHOPOAHOCTH ABYX
BBIOOPOK C YCIOBHEM Ha KOHTPOIb
FWER
OnHodaKkTOpHBIH JACIIEPCUOHHBIN
11 aHainu3 JUId  Clly4ass  HE3aBUCHMBIX 2 2 3
BEIOOPOK
12 |[IpakTHyeckas aHAJIUTHKA. 2 2 3
13 OpueHTHpOBaHHBIE AMKINYHBIE Tpadbl, ) 5 4
TEPMUHOJIOT UL
14 TepMmuHOIOrUST B OPUEHTUPOBAHHBIX 4 4 5
AIUKJINYHBIX Tpadax
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 5 (Ocennwii)
1. JIuneitHas perpeccus, CBOMCTBa METO/Ia HAMMEHBIIINX KBaPaTOB

Koaddumment nerepmunanuu (R*2), nnpopmanmonnsie kpurepuu (AIC, BIC), merpuku (MSE,
MAE, MAPE). I'ayccoBckasi TMHEHHast MOZAETb - TOBEPUTEIbHBIE UHTEPBAIBI ISl KOA(PPHUIIMEHTOB
MOJIENIM U JUIsl OTKJIIMKA, THUIIOTE3bl 0 HE3HAYMMOCTH Kod(hduimenTta u rpynmnsl ko3pQuineHTos,
o011as TMHEHHAas TUIIOTe3a, CPAaBHEHUE MOJICTICH.

2. AHann3 ocTaTKoOB

Jlucniepcrst 0CTaTKOB JIMHEHHOM MOZENN B YCIOBHSIX TE€TEPOCKEAACTHYHOCTH, BU3yaJbHBIM aHAIN3.
Kputepun mpoBepkrm Ha TOMOCKENAaCTHYHOCTB: bpoima-Ilarana wu lonndenna-Ksannra.
[IpeoOpazoBanne bokca-Kokca. YcroitumBbie OICHKM Jucnepcud YalTa, acHMITOTHYECKas
HOPMaJIbHOCTb.

3. O6o0meHHas THHEHHAS MOJIENb, CTATUCTHYECKUE CBONCTBA OIICHKH KO3(D(DUITUEHTOB, TOCTPOCHHE
JOBEPUTEIIHHBIX HHTEPBAJIOB

YactHble cllyuad - IIyacCOHOBCKas perpeccud. (jor. perpeccuss B MJI). bBaiiecoBckuit
knaccuduxarop. [TocTpoerne onTUMaIEHOTO 0alieCOBCKOTO KJIacCU(PHUKATOpa C IOK-BOM T€OpEMbI 00
ontuMalbHOCTH. KBagpaTHuHBId M JTMHEWHBIA ITUCKPUMHUHAHTHBIN aHanu3. OLEHKH HapaMeTpoB,
BHJI pa3zensioniell moBepxHocTu. HauBHEIHM OaiiecoBckuil Kinaccuukarop.

4. Ilporycky B TaHHBIX - TUIIBI IIPOITYCKOB, METO/IBI PAOOTHI

PobactHast perpeccus. Meronpl Ha ocHoBe Omrkaiimiero cocena - kNN, B3pemennbiii kNN, ux
cBoiicTBa. Hemapamerpudeckasi perpeccusi, JIOKaJbHOE ycpeqHeHue, oueHka Hamapas-Barcona.
VYenoBust cxomumoctu oneHku Hanapas-Barcona, BeIOOp HIMpHHBI sifpa, JOBEpUTEIbHAs JICHTA.
JlokanpHas JMHEHHAsT perpeccUOHHas MOJeNb. PerpeccHoHHOe AepeBO, METOJ IOCTPOCHHS,
cBoiicTBa. Ciry4aiiHbIil Jiec U €ro CBOKCTBA.

5. IlprunHbI N30BITOYHOCTH HHPOPMALIMHU B JAHHBIX, THITBI METOZ0B CHU)KEHHS Pa3MEPHOCTH

Meton maBHbix KommnoHeHT (PCA) kak BbIOOp HampaBiIeHMH € MaKCHMAlbHOHM aAucriepcuei,
(dhopMyIbl Tiepexoia B C)KaToe MPOCTPAHCTBO M o0OpatHo. Jlucmepcun obpasza, BRIOOpP pa3MepHOCTH
CKaToro MpOCTPAHCTBA HA OCHOBE JI0JIM HEOOBSICHEHHOM JUCTIEPCHU

6. Teopema 06 SVD-paznoxenun. Jlok-Bo cymectBoBanus SVD-paznoxkeHus

Metonet SNE u t-SNE: mnepBonauanbsubiii BapuanT SNE, cummerpuunsiii SNE, npoGrnema
ckyueHHoctd, metop t-SNE kak pemenne npobiaembl. Meton UMAP. [locranoBka 3aaun: rpadpsl,
¢ynkunonan xadectsa (KL). OOmue ciioBa o TOM, Kakas “MeTprKa’ UCIIOJIb3YeTCs, U II0YEMY B 3TOM
cllyyae HeT IpoOJIeMbl TPOKIATHS pa3MEPHOCTH

7. Koaddunuentst koppensiuu [Tupcona, Criupmena u Kennanna, ux cBoiictaa

Tabmuupl  compspKeHHOCTH 2X2, TOuHBIA TecT @umiepa, Mepbl B3aUMOCBS3H, OINpEJICICHUE
KoJuecTBa HaOmoneHni. OOmumii ciaydaii TabIuL CONPSKEHHOCTH, TUITBI BEPOSTHOCTHBIX MOZETICH,
KpuTepuil Xu-kBajapar. BiusHue NpU3HAKoB Ha IEJEBYIO IIEPEMEHHYIO: KOPPEJALUH, MOIXOH C
MOMOILBIO PEIIAIONINX JCPEBREB — BAXKHOCTHh NMPHU3HAKOB Ha ocHoBe Mean Decrease Impurity,
Permutation feature importance, Drop Column feature importance.




8. Buel 3a1a4 TUCIEpCUOHHOTO aHAIHN3a, IPUMEPHI

Kpurepuu npoBepku 0HOPOITHOCTH ISl OSPHYITHEBCKUX BBIOOPOK, JOBEPUTEIbHBIC MHTEPBAIIBI IS
pasHocTtH (mpocthie U Yuicona). [IpoBepka Ha paBeHCTBO CPEHUX HOPMAaIbHBIX BBIOOPOK (t-test, 3
Cll.), TPOBEpPKAa paBEHCTBAa IHMCIEPCHi, NPOBEPKA OTHOPOJHOCTH HOPMAJBbHBIX BBIOOPOK.
AB-tectupoBanue. [lpuHnuner pa3bueHus, ocobeHHOCTH. AA-TecThl. Pa3zOmeHue Ha TeCTOBBIC
TPYIIBI, CPOKH TecTa, NpPOBEPKa HECKOJIbKMX rumore3. [Ipumep, B KOTOPOM COOBITHS,
COOTBETCTBYIOIIE OJHOMY II0Jb30BATEI0, 3aBUCUMBI. bakeTHOe CEeMIUIMpOBaHME KakK Crocol
pemeHus mpooIeMBbI

9. BI/I,I[BI AJIbTCPHATHUB B HCIIAPAMCTPHUYCCKOM CJIydac

Kputepun CwmupnoBa u Pozenbmarra. Kpurepuii VYuixokcoHa-MaHHa-YWUTHH, €ro CBOMCTBA,
CBsI3aHHAsl C HUM OLIEHKa mapamMeTpa caBura. CBs3HbIe BEIOOPKH, MTPEANOI0KEHHIS MOJEIH, IPUMED,
KOTZIa MIPEATIONOKEHNS HE BBINTONHAIOTCA. KpruTepuil 3HakoB, €ro CBOMCTBA, CBA3aHHAsA C HUM OLIEHKa
napameTpa casura. Kpurepuii paHroBeIx cyMM YHIIKOKCOHA, €T0 CBOMCTBA, CBSI3aHHAS C HUM OIIEHKa
napameTpa casura. [IpoBepka cummeTpun

10. KomOuHMpoOBaHHWE KpHTEpPHEB JUISI TIOCTPOCHHUs Oojee MOIIHBIX MPOIEAYp Ha MpUMeEpe
OJHOBPEMEHHOW MPOBEPKM HA HOPMAIBHOCTh M OAZHOPOJHOCTH JIByX BBIOOPOK C YCIIOBHEM Ha
koHTpoar FWER

CpaBHEHME HMHTEHCHBHOCTEH IBYyX AKCIIOHEHIMAIbHBIX BbIOOpOK. CpaBHEHHE HHTEHCHBHOCTEH
MyaCCOHOBCKUX TpoueccoB. [lepecTaHOBOYHbBIE KPUTEPUU - UES, IPUMEPHI AJISl THIIOTE3 O CPEIHEM,
a TaKKe JJIs TUIOTE3 O PaBEHCTBE CPEJHMX JBYX BBIOOPOK. MHOXECTBEHHAs! MPOBEPKA THUIOTE3 C
MOMOILBIO IEPECTAaHOBOK: Bepcusi max-T, 0000IIeHHbIA BapuaHT

11. OnHOMaKTOPHBIN JUCTIEPCUOHHBIN aHATH3 ISl Caydasi HE3aBUCUMBIX BBIOOPOK

F-kpurepuit m xpurepuii bapmierra, nx npumenumoctb. Kpurtepuii Kpackena-Yommca u
Jxonkxuepa. Post-hoc ananusz: LSD ®umepa, HSD Teioku, kxpurepun Hemenbs u JlanHa, oneHka
KoHTpacTa. OnHO(AKTOPHBINA JUCTIEPCUOHHBIN aHaIN3 AJIS Cllydasl CBSI3HBIX BBIOOpOK. F-kpurepwii,
kputepun ®Opuamana u [lefimka. Post-hoc anamms. J[ByX(pakTOpHBIM JUCTIEPCHOHHBIN aHAIH3,
ClTy4ail TOTIOTHUTEIbHOW KOHTPOJIBHOM TPYIIIIEI.

12. IIpakTHuecKast aHaTUTHKA.

Kakne ocobeHHOCTH B TaHHBIX MOTYT npUcyTcTBOBaTh? Boponka. [lapanokc Cumiicona, mpuMeps! 1
BbIBOJIbI. KoHTpadakTuBHAas Mozaeib, NPUYMHHO-CIEACTBEHHBIH 3(QEKT, CTaTUCTHYECKas CBA3b,
YTBEpXKJIEHWE O TOM, UYTO CBSI3b HE €CThb INPUYHHHOCTb. PaBEHCTBO  BEIMYWHEI
HNPUYUHHO-CIECTBEHHOTO 3G ¢eKTa M CTaTUCTUYECKOH CBS3M TNPH CIy4aliHOM Ha3HAa4e€HHH
Bo3zaericTBus. KoHTpadakruBHas Mojens Ha mpuMepe napagokca CuMiicona

13. OpueHTUpOBaHHbBIE ALUKINYHBIE TPadbl, TEPMUHOIOTHUS

MapkoBckoe pacnpezaeneHre Ha rpade, IpuMepsl. YCIOBHAs HE3aBUCUMOCTD U €€ cBoiicTBa. OreHKa
pactupeneneHuii B Tpade METOJOM MaKCUMAalbHOTO IpaBaononodus. WMHTepBeHIHs, CcpenHuit
YCIOBHBIN 3(PQeKT Kak crmocod OIMEHKU MPUYHUHHO-CIeNCcTBeHHOro 3 dekra mo rpady. [Ipumepsr.
CBs3b OLIGHKM TMPUYUHHO-CIIEJACTBEHHOTO S(PQPeKTa METOIOM HHTEPBEHIMH C KOHTpa(aKTHBHOM
MOJEJIBIO.

14. TepMUHOIOTHS B OPUEHTUPOBAHHBIX AlIUKINYHBIX Tpadax

MapkoBckoe CBOHCTBO, mpuMepsl. CBoiicTBa d-pa3nenuMocTy u d-CBSI3HOCTH, TeopeMa 00 yCIOBHOM
HE3aBHCHMOCTH Ha MHOXeCTBE BepIIHH. [locTpoenne npuunHHO-CIECTBEHHbBIX TPadoB MO JAHHBIM:
METO/ WHAYKTUBHOW MNpUYMHHOCTH. OLIEHKa YCJIOBHOM HE3aBHCHMOCTH: YacTHAas KOPPEISLHA,
HPUYUHHOCTS 110 I perHIKeEDY.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

000000593, Beenenue B MaTeMaTHUECKYyIO cTaTHCTUKY [Tekct] : [yueOnuk ams By3os] / I. U. MBuenko,
10. 1. MenBenes .— M. : JIKH, 2010, 2014, 2015 .— 600 c.

000002458, Harnsipnas maremarnieckast craructuka [Teker] : yue6. mocobue ans By30B / M. b.
Jlarytun .— 2-e u3a., ucnp. — M. : bunowm. JIa6. 3nanwmii, 2009 .— 472 c.

JomnonHurensHas aureparypa

[Mpuknagnas Mmaremarndeckas craTuctuka [ Teker) : Uit HHKEHEPOB ¥ HAyYHbIX paOOTHHUKOB / A. U.
Ko63app .— 2-¢ uszn., uctp. / [Hayunoe uzn.] .— M. : @usmariut, 2012 .— 816 ¢. — (CoBpeMeHHEIe
METOJIbI B MaTeMaTuke). - bubnuorp.: ¢. 737-759. - [Ipenm. yka3s.: c. 806-810. - MmeH. yka3s.: c.
811-813. - 500 3k3. - ISBN 978-5-9221-1375-5 (8 nep.) .— [Honusiii Texer (Joctyn uz cetn MOTU /
VYraneHHbIN TOCTYT).

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA My.]'[BTHMCI[HfIHLIE TEXHOJIOI'MH, BKIIKO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.
9. MeToauveckue YKazaHnus NJist oﬁyqalomnxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

YcnemHoe 0CBOCHNE JUCIUILINHEI TPEOYyeT:

- TIOCEIIEHUS CTYJIEHTOM BCEX BUJIOB ayTUTOPHBIX 3aHSATHUH;

- KQYECTBEHHOW CaMOCTOSTEILHOM ITOATOTOBKYU K IIPAKTHYECKUM 3aHSATHUSAM, aKTUBHOW paOOTHI HA HUX;
- aKTUBHOW CaMOCTOSATEIHHOU U ayTUTOPHOU PabOTHI CTYIIEHTA;

- CBOGBPEMEHHO CJ1au MPETIOIaBaTENI0 3aJaHHi 110 ayANTOPHBIM BUaM padoT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUuH) - DK3aMeH

Pa3paborunk: H.A. BonkoB, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK M UCIIOIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.1 CrnocobeH aHaIM3UPOBATh MOCTABICHHYIO 337134y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCcKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbBIC TpeOGoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIAT
Hay4YHbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOJIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUCcie C MCIOIb30BAHUEM MPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Bnageet Ha mpakTHKEe METOIOJIOTUEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro
MIpeICTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTH B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHUeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITENLHOCTH

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

[1K-2 Crioco0OeH caMoCTOIATENLHO N B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH

TTAVIITIT 1A AATTATTADATIING 11 IV armnnAaTioarn

[IK-2.1 3HaeT nmpUHOUNBI MTOCTPOCHHA HAYYHQPROOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHoco0bl apryMeHTallH

[IK-2.2 Cnoco0eH IUIaHUPOBAaTh W TPOBOAWUTH HAYYHBIE
HCCIICAOBAHUS CaMOCTOSTEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA




nu_y T1MADIV YIVWJIV/AUDAIYLIZL Y1 Y1 auyuuau,yuu

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydenus quctuiuinHbl « [ [puknamHas cTaTHCTUKA U aHAIHM3 TAHHBIX)» 00YYarOIIHIACs TOJIKCH:

3HATh:
- OCHOBHbI€ [TOHATHUS MaTeMaTU4e€CKOM CTaTUCTHKY;
- OCHOBHBIE NTOIXO/IbI K CPABHEHHIO OLIEHOK ITapaMeTPOB HEM3BECTHOTO PaCIpEICIICHHS;
- aCUMITOTMYECKHE M HEaCUMIITOTUYECKHE CBOMICTBa OLIEHOK I1apaMeTpOB HEU3BECTHOIO
pacupeneneHus;
- OCHOBHBIE METOJbl IOCTPOEHMS OLEHOK C XOpPOILMMH ACUMITOTUYECKUMH CBOWCTBAMM: METOI
MOMEHTOB, METOJl MAKCHMAJIBHOTO MPABAONOJ00MS, METO/ BEIOOPOUYHBIX KBAHTUIICH;
- nmonsiTre 3G PEeKTUBHBIX OLIEHOK U HepaBeHCTBO MHopmMaiun Pao-Kpamepa;
- OMpeleNeHNe U TJIABHBIE CBOMCTBA YCJIOBHOTO MAaTE€MaTWYECKOTO OXHIAHUS CIy4YalHOW BEJIUYHHBI
OTHOCHTEBHO CHUI'Ma-aireOpbl WK IPYTOi ClIy4aiiHOW BEJTMYUHBL;
- onpezeieHne o01Iel JIMHEHHON perpecCHOHHON MOAETH U METOl HAMMEHBIIINX KBaIPaToB;
- MHOT'OMEPHOE HOPMAJILHOE pacllpe/ie]IeHue U €ro OCHOBHBIE CBOICTBA;
- 0a30BbIC MOHATHS TEOPUH MIPOBEPKH CTATUCTUUYECKHUX TUIIOTES;
- nemmy Heiimana — [IupcoHa v TeopeMy O MOHOTOHHOM OTHOIIICHUH ITPABOTIOI00HS;
- KpuTepuil xu-kBaapar Ilupcona ans npoBepKu NPOCTHIX THIIOTE3 B cxeMe bepHymu.

yMeThb:
- 000CHOBBIBAaTh ACUMITOTHYECKHE CBOWCTBA OLIEHOK C IMOMOIIBIO NPUMEHEHHUS MPEebHBIX TEOPEM
TEOPUU BEPOSTHOCTEM;
- CTPOUTH OLIEHKH C XOpOIIMMH ACUMITOTUYECKHMH CBOMCTBAMH I IapaMETPOB HEHU3BECTHOTO
pacIpeneseHus 1o 3aJjaHHON BBIOOPKE U3 HETO;
- HaXOOUTh OaiieCOBCKUE OLEHKH I10 33JaHHOMY allpUOPHOMY paclpeieeHHUIO;
- BBIYUCIISITH YCJIOBHbIE MAaTEMAaTHUECKUE OXKUJAHUS C TIOMOLIbIO YCIIOBHBIX paclpelieleHul;
- HaXOJUTh ONTHMAJIbHbIC OLICHKH C TIOMOLIBIO IOJIHBIX IOCTATOYHBIX CTATUCTHK;
- CTPOWUTH TOYHBIE U ACHMITOTHYECKHE JIOBEPUTENIbHBIC HMHTEPBaJbl, U OOJACTU Al MapaMeTpoB
HEU3BECTHOTO PAaCcIpEACICHUS;
- HAXOIUTh ONTUMAJIbHbIE OLIEHKH U IOBEPUTEIIbHBIC 00IaCTH B TayCCOBCKOW JIMHEHHON MOeIy;
- CTPOMTH PaBHOMEpPHO HamOoJee MOILHBIE KPUTEPUH B CiIydae MapaMeTPHUECKOro CeMeicTBa ¢
MOHOTOHHBIM OTHOLIEHHEM HPaBIONOA00HS;
- crpouth F-kputepuii 11 MpOBEPKU JIMHEHHBIX THIIOTE3 B IMHEWHON TayCCOBCKOW MOJIEIH.

BJa/IeTh:
- OCHOBHBIMH METOJaMU MAaT€MaTHUYECKOM CTaTUCTHKU IOCTPOEHUS TOYEUYHBIX M JAOBEPUTEIIBHBIX
OLIGHOK: METOZIOM MOMEHTOB, BBHIOOPDOUHBIX KBAaHTWJIECH, MAaKCUMAaJIbHOIO IMPaBIONON00HUs, METOAOM
HauMEHbBIINX KBaJpaToOB, METOAOM LIEHTPAJIbHON CTAaTUCTUKH.
- HaBbIKAMH aCUMIITOTUYECKOTO aHAJIN3a CTATUCTHYECKUX KPUTEPHUEB;
- HaBBIKAaMH NPHMEHEHUS TEOpEeM MaTeMaTH4eCKON CTATHCTHKHM B NPHUKIAAHBIX 3a1adax (HU3HKH U
SKOHOMUKHU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Tpumeps! 3a1aHMIA 7151 KOHTPOJIBHBIX padoT:

1. Bo B3BEIIEHHOM METO/Ie HAWMEHBUIMX KBaJIpaTOB KaXKAOMYy HAOIIOACHUIO 3aaeTcs HEKOTOPBIi
n3BecTHbIH Bec $w_i$. 3amaua umeer Bux $\sum\limits_ {i=1}"n w_i\left(Y i - x_i"T \theta\right)"2 \to
\min\limits_\theta$. Haiinure penienue 3aia4u B MaTpu4HOM BUJIC.

2. IlpoBenure SKCHEPUMEHT II0 OMNPEACICHUIO PEATLHOIO YPOBHS 3HAUUMOCTH KPHUTEPHS IS
MPOBEPKH THIOTE3bl O HE3HAYMMOCTH Kod(dduimeHTa B raycCOBCKOW JIMHEHHOH MOJIENH, €clii Ha
CaMoM JIeJIe B IaHHBIX MPHCYTCTBYET I'€TEPOCKETACTUIHOCTb.

3. Jlng aToro cMmozpenupyiTe HEKOTOPHIM 00pa3oM JAByMepHBbIE MaHHbIe $X$ M mocuwmTaiite mo HUM
OXKUIAEMBIN OTKIIUK

4. $y(x) = \theta 0 + \theta 1 x*{(1)} + \theta 2 x*{(2)}$, rae koadureHTs BHIOEPHUTE IO CBOCMY
ycMotpenuto, mpudeM $\theta 2 = 0S.



5. 3amymure HaOop 3HadeHui $y(x 1)$ HeKOTOPBIM IIyMOM, AUCTIEPCHST KOTOPOTO 3aBUCHUT OT $X$ mim
OT HOMepa HaOJOICHUSI.

6. Ilo Takum naHHBIM O0Oy4HTE JHHEHHYIO Monenb U nposepsre TunotTe3y $\Hyp O\colon \theta 2 =
08.

7. lloBTOpUTE SKCIIEPUMEHT HECKOJBKO Pa3 M IOCYUTAWTE JOJKO CIydYaeB, B KOTOPBIX TI'MIIOTE3a
oTBepraercs. PacrpeneneHue nryma J0HKHO OBITh OJJMHAKOBBIM B KaXK/IOM DKCIICPUMEHTE.

8. Ilyctp $\mathscr{X} = \mathbb{R}"2§ --- npocrpancTBo npusnaros, $\mathscr{Y} =\{0, 1\}$ ---
MHOXECTBO KJIaccoB. PaccMarpuBaercsi KBaJIpaTUYHbIA JUCKPUMHMHAHTHBIM aHAINW3. YCIOBHOE
pactipenenenue $X$ npu yenosun $Y=k$ paBro $\mathcal{N}(a k, \Sigma k)$. [IpuBenure npumepst
takux $a_k, \Sigma_k$ u BepostHOCTEN $\Prob(Y = k)$, npu KoTOpBIX pasiensronias MOBEPXHOCTD
SIBIISIETCS

9. runepOoIoit; mapadooi; NByMs NMapauiebHBIMHA TPSIMBIMU; TBYMSI IEPECEKAOIIMUCS MPSIMBIMU.

10. Iyctp $X 1, ..., X n$ --- BeIOOpKa B npoctpancTtBe $\mathbb{R}"D$ , a §Y 1, ..., Y n$ --- ee
NPOCKIMs Ha JHHEHHOe mnoanpocTpaHcTBo pasmepHoctd $d < DS$. Jlokaxkure, 4TO BEITHMYUHA
$$\sum_{i=1}"{n} (X i - Y 1)"2$$ munumansHa, ecm $Y 1, ..., Y n$ --- npoekuus Ha TUHEHHOE
HOIPOCTPAHCTBO, 0Opa3zoBaHHOE nepBbiMU $d$ r1aBHBIME KOMIIOHEHTaMu. YeMy oHa paBHa?

11. MenummHCcKast 1a00paTopusi MPOBOJUT MCIBITAHUS HOBOTO Iperapara sl JICYCHUS HEKOTOPOTO
3aboneBanus. Jist uccnenoBanmii Obir oToOpanbl 2500 OonbHBIX. HekoTopele M3 HUX MPUHUMAIH
HOBBI TIpenapar, a Japyrue --- Iwiane6o. B mepBoil rpymnme 3HauMMOE YIy4IIEHHE COCTOSHHS
Habronaercs cpenu 853 maruentoB u3 1719 narnueHToB, NPUHUMABIIMX HOBBIHM npenapar. Bo Bropoi
rpynie 3Ha4YuMoe yirydleHne HabmonaeTcs cpeau 369 mauueHToB u3 781 mauueHTOB, NPUHUMABILNX
iane6o. Bimser 1 HOBBIN penapaT Ha yaydIlIeHne COCTOSHUS y MAllMeHTOB?

12. PaccmoTpuM KpuTepuil Yunkokcona-MaHHa- YUTHH. J[OKaXuTe, 9YTO NMPU OTCYTCTBUM COBHIAJCHUN
cpenn $X i$ u $Y j$ mns crarmctuku ManHa-Yuthu crnpasemiuBo $U=V - \frac{m(m+1)}{2}8$.
Hatinure $\Expect U$ npu cripaBeyuBoctu runores3sl $\Hyp 0$ 06 oqHOpomHOCTH BEIOOPOK.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. Kak mnpoBoauTh NPOBEpPKY JHMHEWHBIX TWUIIOTe3 B JHMHEHHOW perpeccun NpU HAIAYUN
reTepOCKEAACTUIHOCTH?

KakoBa 11es1b CHIDKEHHSI pa3MEPHOCTH B TaHHBIX?

Kakue meTonbl CHUKEHUS pa3MEPHOCTH B JAHHBIX MOXKHO MPUMEHATh pu 1000 mpusHakoB?

B yem 3axitouaercst NpoKIATHE pa3MEPHOCTH?

Kak mpoBepuTh HE3aBUCMMOCTH BEILIECTBEHHOT'O U KaT€rOpUaIbHOTO MpU3HaKa?

Kak crpouTtcs kputepuit Yuikokcona-MaHHa-YuTHH?

Kak mpoBonuts AB-tectupoBanue? Kak npoBoauth pa3OueHue moiab3oBaresnei?

e R

B yem nmpenmMyiiecTBO nepecTaHOBOYHBIX KPUTEPHUEB?

9. B uem oTIMYME CTATUCTUYECKOM CBSI3M OT BEIMYMHBI IPUIMHHO-CIIEJCTBEHHOTO Y dexTa?

10. Kak oneHuTh BEIMYMHY PUUYUHHO-CIIEACTBEHHOTO 3(p(peKTa ¢ moMOoIIbI0 HHTEPBEHIH B rpade?

11. Kakye METOIBbI CTATUCTUYECKOTO aHAJIN3a TIPUMEHSIOTCS ISl OITUCATENIbHON CTAaTUCTHKH U B KaKUX
CITy4asiX OHH UCTIONb3YIOTCS?

12. Kakme OCHOBHBIE MOHATHUS M METOABl KOPPENSIMOHHOTO aHaiu3a Bbl 3Haere? Kak oHu
MPUMEHSIOTCS Ha MPAKTUKe?

13. Yro Takoe perpeccuoHHbid aHanu3? Kakue TUIBI perpeccuu CyLIECTBYIOT W Kakue 3aladyd OHHU
permrarot?

14. Kak npoBonutcs ananu3 qucnepcut (ANOVA) u B kakux 001acTsX OH MPUMEHSIETCS?

15. Yto Takoe MeTOA MaKCHMAJILHOTO MIPABAONOI00MS U KaK OH UCIIONIb3YeTCs IS OLICHKU TapaMeTpoB
CTaTUCTHYECKUX MOJEIICH?

16. Kakue MeToApl MPOBEPKH CTAaTUCTHUECKUX THIIOTE3 Bbl 3HaeTe? B uem 3akiodaercs mpouenypa
MIPOBEPKH TUTIOTE3?

17. Kakue MeToap!l MalIMHHOTO O0y4YeHMs MOTYT OBITh MCIIOJIB30BaHBI IJIsl aHAJIW3a JaHHBIX? B uem
OTIINYHE MOAX0/Aa MAIIMHHOTO O0y4EHHS OT KJIACCHYECKON CTaTUCTHKH?

18. Kakue meroasl aHaiM3a BPEMEHHBIX PAJOB cymiecTBYIOT? Kakue 3amaun pemarorcs mpu aHajiuse
BPEMEHHBIX PSIOB?



19. Kak npoBomuTcs KiacTepHblil aHanu3? B kakux o0nacTsx OH MOXKET ObITh IPUMEHEH JUIsl aHATTN3a
JAHHBIX ?

20. Kakme mnporpaMMHBIE CpEICTBA M HHCTPYMEHTBI BBl HCIONB3YyeTE€ JUIA IPOBEIACHUS
CTaTUCTUUYECKOIO aHaju3a JaHHbIX? Kakue npeumyliecTBa u HEJOCTATKU Y 3TUX UHCTPYMEHTOB?

Kpurepun onennBanus

Onenka "Ommmyno" (10) - mMOTHOCTBEIO W BOBpEeMs pELICHBl Bce 3afadn  0e3  OmMOOK.
ITponemMoHCTpHUPOBaH IPAaMOTHBIN MOAXO/ K PELICHUIO 337134, Pealn30BaHbl ONTUMAJIbHbIE aJITOPUTMBI,
KoJl 0()OpMIIEH B €MHOM YJO00OYHTAEMOM CTHJIE.

Onenka "Otamuno" (9) - mNONHOCTBIO M BOBpPEMsl pELICHbl BCcEe 3adaud  0e3 OIIMOOK.
ITponemMoHCTpHUPOBAH I'PAMOTHBIN MOAXOA K PEIICHHUIO 337134, peaJn30BaHbl ONTUMAIILHBIC aJITOPUTMBI.

Onenka "Otnuuno" (8) - TONHOCTBIO M BOBpPEMSl pEIICHBI Bce 3a7a4d  0e3  OIIHOOK.
[IponeMoHCTpHpPOBaH TPAMOTHBIHN MOIXO/ K PELICHUIO 3a/ad.
Onenka "Xopomro" (7) - MOMHOCTEIO PENICHHI BCe 3a7a4u. J[omyIeHp! HeCymeCTBEeHHBIE OIITHOKH.

Onenka "Xopomo" (6) -MOTHOCTBIO PEIIEHO OOJIBIIMHCTBO 3a1a4. B HEKOTOPBIX 3aa4ax AOMYLICHBI U
HE UCIIPABJICHbI OUIMOKH, TMOO HEKOTOPBIE 33/1a4H PEIICHbI YaCTUYHO.

Onenka "Xopoio" (5) - MOTHOCTBIO PEIIECHO JIBE TPETH 3a]lad. B HEKOTOPBIX 3a7a4ax JOMYIICHBI U HE
UCIPaBJICHbI OINOKH, THO0 HEKOTOPBIE 3aa4H PEIICHBI YACTHYHO.

Onenka "YnosnerBoputenabHO" (4) - MOTHOCTBIO PENICHO OoJiee TOJOBHHBI 3a/1a4. B oCTanbHBIX
3ajia4ax JOMYIICHBI U HE HCIIPABIICHB ONIMOKH, THOO0 HEKOTOPBIE 3aa4H PEIICHBI YaCTHYHO.

Onenka "YnoBieTBopuTenbHO" (3) - MOTHOCTHIO PelIeHo Ooliee MOJIOBUHBI 3a/1a4.
Onenka "HeynosneTBoputenbHO" (2) - pelieHo MeHee TTOJIOBUHBI 3a/1a4.
Onenka "HeynosnerBopurensHo" (1) - HE pelieHO HU OHOMU 3a]1auu.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

OK3aMeH MOXET IPOBOAMTHCS II0 UTOraM TEKyLIeH yclieBaeMOCTU U CIlaud 3a/laHuil U Jpyrux BUIOB
paboT, mpeayCMOTPEHHBIX NPOTrPaMMOM JUCUMIUIMHBI W (WJIM) IMYTEM OpraHU3alM{ CIEUHAIbHOTO
oTpoca, MPOBOJAUMOTO B YCTHOW U (MJIM) TMCBMEHHOU (hopMe.

IIpu mpoBeneHMH yCTHOTO 3K3aMeHa oOydaromiemycs npepocraBisercs 30 MHHYT Ha IOITOTOBKY.
Omnpoc obyuaronierocs He TO/HKEH NPEBBIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.

Bo Bpems mpoBeneHust 3k3amMeHa 0OydaroliyMecss MOTYT IOJIb30BaThCsl MPOrPaMMON AMCLMUIUIMHBL, a
TAKXe CIPABOYHOM JIUTEPATYPOH, KOHCIIEKTAMMU JICKLIMH WU APYTUMHU MaTeprUallaMH.



