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AHHOTANMA

Kypc mnoOCBsIlIEH COBpPEMEHHBIM CTATUCTUYECKHM MOAXOJaM K aHaJIW3y JAAHHBIX, KOTOPBIE ITO3BOJISIFOT
[0JyyaTb HHTEpIpETUpyeMble pe3yiabrarsl. B Kypce paccMarpuBarOTCs TEOPETHYECKUE OCHOBBI
HCHOJIBb3YEMBIX METOZOB U KPUTEPHUEB, U3ydaeTCsl CIIOCOOBI UX MpUMEHEHUs B si3bikax Python u R, a takke
o0cykmaeTcsl IPUMEHEHHE TEOPUH K pealbHBIM 3ajgadaM, B yacTHOCTH, AB-tectupoBanuio. B pesynbrare
MPOXOXKJEHUS Kypca CIIylIareiab CMOXKET TPOBOANUTD MOJHOLICHHYIO aHAIUTHKY PEAJIBHBIX JaHHBIX.

1. leau u 3apauu

Meap AUCUMNIMHBI

- U3Yy4YCHUEC MATCMATUYCCKUX U TCOPETUYCCKHUX OCHOB COBPEMCHHOI'O CTATHCTUYCCKOI'O aHaJiM3a, a
TaxKKEC IIOAIOTOBKa cnymaTenefI K ,Z[aJILHefILHefI CaMOCTOSTCIIbHOM pa60Te B 00JlacTH aHanmu3a
CTaTUCTUYCCKHUX 3a1a4 HpHKHaHHOfI MaTCMaTHKH, (i)I/I?,I/IKI/I 1 DKOHOMHMKH.

3agauu AU CHUILIHHBI

- H3YYCHHEC MATCMATHYCCKHUX OCHOB MaTeMaTu4eCKoMn CTaTUCTUKHU,

- npuoOpeTeHHe CIIyIaTeNIIMH TeOPETUYECKUX 3HAaHUH B 00IaCTH COBPEMEHHOIO CTAaTHCTHYECKOTO
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 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
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 pas3iHyHBIE BapUaHThl PELICHUS
3a]1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(hopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOBMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJIENH,

OIIK-1 Cnocoben [IPUMCHATD MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

(byHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 Criocoben aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLECHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHO JETeIbHOCTH
UH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1a4  |MareMaTHYeCKUEe METOAbl M NPUKIAIHOE IMPOTpaMMHOE
npo(eCcCUOHAIBHOI esSTeNbHOCTH, coONoast |o0ecrieueHre  [uis  pelieHus  HayyHbIX  3a7a4 B
TpeboBaHMs NH(POPMALIMOHHON 0€30MMaCHOCTH  |MpOogeCCHOHANBHON 00IacTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH

OIIK-3.1 3Haer ocHOBHEIC TpaBwia OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuH, B TOM
Yyciae C MCIOJAb30BAHUEM IPHUKIAJHOIO IPOrPaMMHOIO
OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST obecrieueHust

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 BnazseeT Ha MpaKTUKE METONOJIOTHEH COCTABICHHS
(TexXHONIOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  |HAYYHO-TEXHHMYECKUX OTYETOB (IIPOEKTOB)




(my6nuKanym, MPOeKTHI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
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-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIAThH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITEILHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KaueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-2.1 3HaeT NOPUHLMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
MeTonbl cOopa M aHajW3a [OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICIOBAHMsI CaMOCTOATENIBHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
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

OLICHOK TMapaMEeTpOB HCU3BECTHOI'O

3HATB!
- OCHOBHbI€ [TOHATHUS MaTeMaTU4e€CKOM CTaTUCTHKY;
- OCHOBHBIE ITOIXO/IbI K CPABHEHHIO OLIEHOK ITapaMeTPOB HEM3BECTHOTO PaCIPEACIICHHS;
- aCUMITOTMYECKHE M HEAaCUMITOTUYECKUE CBOMICTBa
pacupeneneHus;
- OCHOBHBIE METOIbl IOCTPOEHMs OLIEHOK C XOPOUIMMH AaCHUMITOTMYECKMMHU CBOMCTBAMHU: METO[
MOMEHTOB, METOJl MAKCHMAJIBHOTO MPABIONOJ00MS, METO/ BEIOOPOYHBIX KBAHTUIICH;
- monsitTre 3G PEeKTUBHBIX OLIEHOK U HepaBeHCTBO MHopmMaiuun Pao-Kpamepa;
- ONPEIENIECHNE W NIIABHBIE CBOKCTBA YCIOBHOIO MAareéMaTHYECKOTO OXKHMJAHUS CIy4YailHONW BEIMYUHBEI
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:

- 00OCHOBBIBAThL ACUMITOTHYECKHE CBOICTBA OIICHOK C MOMOLIBI0 NPUMCHCHHA MPCACIBbHBIX TCOPEM

TEOPUU BEPOSTHOCTEM;

- CTPOHTH OLCHKH C XOPOIIUMH aCHMIITOTHYECKHMMH CBOMCTBAMH ISl ITapaMeTPOB HEU3BECTHOTO
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;

- CTpOWMTH PaBHOMEpPHO HauOojee MOIIHbIE KPUTEPUU B Clydyae HapaMETPUUYECKOrO0 CEMEHCTBa C
MOHOTOHHBIM OTHOLIEHHEM HPaBIONOA00HS;

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

BJIAJIETh:




- OCHOBHBIMM METOJAMHU MATEMATUYECKOM CTATUCTUKHU IOCTPOECHUS TOYEUHBIX U JOBEPUTEIIBHBIX
OIICHOK: METOJIOM MOMEHTOB, BBIOOPOYHBIX KBaHTHJICH, MaKCHMAJIBHOTO MPAaBIAONOJO0MS, METOIOM
HaWMEHBIITNX KBAaJIPaTOB, METOIOM IIEHTPAITHHON CTATHCTUKH.

- HaBBIKAMH aCUMIITOTUYECKOTO aHAJIN3a CTATUCTUYECKUX KPUTEPHUEB;

- HaBBIKAMHU TPUMCHEHHS TEOPEM MAaTeMaTHYECKOW CTATUCTHKW B TPUKIIATHBIX 3ajadax (GU3UKH 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 METOHA ) ’ 4
HAaUMEHBIINX KBaJPaTOB
2 AHanu3 ocTaTkoB 2 2 4
O06001menHas JIMHEHaA MOJEIb,
3 CTaTUCTUYECKUE  CBOMCTBA  OLICHKU ) ) 4
k03 (HUIIMEHTOB, MOCTPOEHUE
JIOBEPUTEIIbHBIX UHTEPBAJIOB
4 [Iponycku B JaHHBIX - TUIIBI [IPOIYCKOB, ) ) 4
MeTOAbI paboThI
[Ipruunb! M30BITOYHOCTH HH(GOpPMALINU B
5 JIaHHBIX, THIBI METOJOB CHHIKCHHSA 2 2 4
pPa3MepHOCTH
6 Teopema 00 SVD-pasznoxenuu. J[ok-Bo ) ’ 4
cymectBoBaHus SVD-paznoxeHus
7 Koaddummentsr koppensinun  [lupcona, ) 5 4
Cnupmena u Kennanna, ux cBoiicTBa
] Buapl 3amau uCHiepCMOHHOIO aHalu3a, ) ) 5
MpUMEPHI
9 Bunwt aJIbTepHATUB B ) 5 6
HenapaMeTpU4ecKoM CiIydae
KomOunupoBanue KpUTEpUEB JUIst
MOCTpOCHUsI 0ojiee MOIIHBIX TMPOLEAYP
10 |Ha mpumepe OJHOBPEMEHHOM IPOBEPKU ) ) 6
Ha HOPMaJILHOCTb M OJHOPOJHOCTH JBYX
BBIOOPOK C YCJIOBHEM Ha KOHTPOIb
FWER
OnHodaKkTOpHBIH JACIIEPCUOHHBIN
11 aHAIM3 JIsL  cllydyasd  HE3aBHUCHMBIX 2 2 6
BEIOOPOK
12 |[IpakTHyeckas aHAJIUTHKA. 2 2 8
13 OpureHTHpOBaHHBIE AUKIMYHBIE Tpadsbl, ) 5 ]
TEPMUHOJIOT UL
14 TepMmuHOIOrUST B OPUEHTUPOBAHHBIX 4 4 ]
AIUKJINYHBIX Tpadax
Hroro yacos 30 30 75
Iloaroroska k sk3aMeHy 0 gac.




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

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. JIuneitHas perpeccus, CBOMCTBa METO/Ia HAMMEHBIIINX KBaPaTOB

Koaddumnment nerepmunanuu (R*2), uadopmanuonnsie kputepuun (AIC, BIC), merpuku (MSE,
MAE, MAPE). I'ayccoBckasi TMHEHHast MOZAETb - TOBEPUTEIbHBIE UHTEPBAIBI ISl KOA(PPHUIIMEHTOB
MOJIENIM U JUIsl OTKIIMKA, THUIOTE3bl O HE3HAUYMMOCTH Kod(dduimeHTa u rpynmsl KodPPHUIIMEHTOB,
o011as TMHEHHAas TUIIOTe3a, CPAaBHEHUE MOJICTICH.

2. AHann3 ocTaTKoOB

Jucnepcrs 0CTaTKOB JIMHEWHOM MOJENH B YCIOBUAX I'€TEPOCKENACTUYHOCTH, BU3YyallbHBIN aHAJU3.
Kputepun mpoBepkr Ha TOMOCKEAACTUYHOCTh: bpoiima-Ilarana wu Tonadenna-Keanara.
[IpeoOpazoBanmne bokca-Kokca. YcToWumBBIE OIEHKM JHUCIIEPCUM YaiiTa, acCHMITOTHYECKAs
HOPMaJIbHOCTb.

3. O6001IeHHAs TUHEHHAS MOJIEIb, CTATUCTHYECKHE CBOMCTBA OIEHKH KOA(PPHUIIMEHTOB, TOCTPOCHUE
JOBEPUTEIIHHBIX HHTEPBAJIOB

YactHple cilydam - IyacCOHOBCKas perpeccun. (jor. perpeccus B MJI). bBaifecoBckuit
knaccudukarop. [TocTpoerne onTuManbHOTO OaiiecOBCKOTO Kiaccu(pukaTopa ¢ JOK-BOM TEOPEMBI 00
ontuMabHOCTH. KBanpaTuuHblii ¥ JIMHEHHBI AMCKPUMHUHAHTHBIA aHanu3. OLEHKH MapameTpos,
BHJI pa3zensioniell moBepxHocTu. HauBHEIHM OaiiecoBckuil Kinaccuukarop.

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

PobactHas perpeccusi. Meronsl Ha ocHOBe Ommkaiiiero cocena - KNN, B3BemieHHbIE kNN, ux
cBoiicTBa. Hemapamerpudeckass perpeccus, JIOKaJbHOE ycpenHeHue, oreHka Hamapas-Barcona.
VYenoBust cxoquMoctu oueHkn Hanapas-Barcona, BbIOOp IIMPUHBI sipa, JOBEpHUTENbHAs 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 maBHbiXx KommnoHeHT (PCA) kak BbIOOp HampaBleHHMH C MaKCUMajJbHOW JUCIEPCHEH,
(dbopMyIbl TIepexoia B CKaToe MPOCTPaHCTBO U obparHo. Jlucnepcum oOpasa, BEIOOP pa3sMEpHOCTH
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, metofl t-SNE kak pemenne npoonemsl. Metog UMAP. TToctaHoBka 3amauu: rpadsl,
¢ynkunonan xadectsa (KL). OOmue ciioBa o ToM, Kakas “MeTpHKa’ UCIOJIb3YeTCs, U TI0YEMY B STOM
cllyyae HeT IpoOJIeMbl TPOKIATHS pa3MEPHOCTH

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

Tabmuipl  COMpSIKEHHOCTH 2X2, TOUHBIM TecT @wuimiepa, Mepbl B3aWMOCBSI3HU, OIpeeliCHUE
KoJmuecTBa HaOmoaeHnid. OOmmii ciyyail Tabnui conpsHKeHHOCTH, THITBI BEPOSITHOCTHBIX MOJEICH,
KpuTepuil Xu-kBaapar. BiusHue NpU3HAKOB Ha LEJNEBYI0 IEPEMEHHYIO: KOPPEJLMHU, HOAXOA C
MOMOILIO PEIIAIONINX JIEPEeBbEB — BAXHOCTh MpPHU3HAKOB Ha ocHoBe Mean Decrease Impurity,
Permutation feature importance, Drop Column feature importance.



8. Buel 3a1a4 TUCIEpCUOHHOTO aHAIHN3a, IPUMEPHI

Kpurepuu npoBepku 0XHOPOIHOCTH [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. [lpunHnumel pa3dueHusi, ocobeHHOCTH. AA-TecThl. Pa3OueHne Ha TecTOBBIE
TPYIIBI, CpPOKH TecTa, IpOBepKa HECKOJbKUX THUMOTe3. llpumep, B KOTOPOM COOBITHS,
COOTBETCTBYIOIIEC OJHOMY IIOJIb30BATENI0, 3aBUCHMBI. bakeTHOEe CEeMILIMpOBaHHE Kak CHOco0
pemeHus mpooIeMBbI

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

Kputepun CwmupnoBa u Pozenbnarra. Kpurepmii Yunkokcona-MaHHa-YWTHH, €ro CBOWCTBA,
CBsI3aHHAs C HUM OIIEHKa napamerpa casura. CBsi3Hble BBIOOPKH, MIPEANIOIOKEHUS MOJCIH, IIPHUMED,
KOTZIa MIPEATIONI0KEHNS HE BBITONHAIOTCS. Kputepuil 3HakoB, €ro CBOMCTBA, CBA3aHHAs C HUM OIIEHKa
napameTpa casura. Kpurepuii paHroBsIX CyMM YHIIKOKCOHA, €TI0 CBOMCTBA, CBSI3aHHAS C HUM OIIEHKA
napameTpa casura. [IpoBepka cummeTpun

10. KomOuWHMpOBaHME KpHUTEpPHEB JJs TOCTPOCHHUs Oojiee MOIIHBIX TPOIEAYpP Ha TNpuUMepe
OJHOBPEMEHHOW NPOBEPKH HA HOPMAIBHOCTh M OJHOPONHOCTH JBYX BBIOODOK C YCJIOBHEM Ha
koHTpoar FWER

CpaBHEHME HMHTEHCHBHOCTEH [BYX SKCIIOHEHIMAJIbHBIX BBIOOpOK. CpaBHEHHE WHTEHCHBHOCTEH
MTyaCCOHOBCKUX TpoLeccoB. [lepecTaHOBOUYHbBIE KPUTEPUU - UAES, IPUMEPHI JJIsl TUIIOTE3 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-kputepuit m xpurepuii bapmierra, ux mnpumeHnMocts. Kpurepuii Kpackena-Yomnuca u
Jxxonkxuepa. Post-hoc ananu3: LSD ®umepa, HSD Teroku, kputepuun Hemenbst u Jlanna, onenka
KoHTpacTa. OnHO(AKTOPHBIA AUCIIEPCUOHHBIN aHaIU3 AJs Cllydyasi CBSI3HBIX BBIOOpOK. F-kpurepwit,
kputepun ®Opuamana u llelimka. Post-hoc ananu3. JIByxdakTopHBIH JUCTIEPCHOHHBIA aHAIN3,
ClTy4ail TOTIOTHUTEIbHOW KOHTPOJIBHOM TPYIIIIEI.

12. IIpakTHuecKast aHaTUTHKA.

Kakne ocoGeHHOCTH B JaHHBIX MOT'YT IpucyTcTBoBaTh? Boponka. [lapagokc CumMiicoHna, mpumepsl 1
BbIBOJIbI. KoHTpadakTuBHAs MOEb, MPUUYUHHO-CIEACTBEHHBIH 3((EKT, CTaTHCTHYECKasl CBS3b,
YTBEpXKJIEHWE O TOM, UYTO CBSI3b HE €CTh INPUYMHHOCTb. PaBEeHCTBO  BETWYMHBI
HNPUYNHHO-CIEICTBEHHOTO 3(¢eKTa M CTATUCTHYECKOW CBA3M IMIPU CIy4allHOM Ha3HAuYeHUU
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 3PQeKT Kak crmocod OIeHKH MPUYUHHO-CIEACTBEHHOTO 3(ddexrta no rpady. [Ipumepst.
CBs3b OLIGHKM TMPUYUHHO-CIIEJACTBEHHOTO S(PQPeKTa METOIOM HHTEPBEHIMH C KOHTpa(aKTHBHOM
MOJEJIBIO.

14. TepMUHOIOTHS B OPUEHTUPOBAHHBIX AlIUKINYHBIX Tpadax

MapkoBckoe CBOHUCTBO, mpumMepbl. CBoiicTBa d-pazaenumocTd U d-CBA3HOCTH, TeopemMa 00 yCIOBHOM
HE3aBHCHMOCTH Ha MHOXeCTBE BepIluH. [locTpoeHne npuuMHHO-CIIEICTBEHHBIX I'pad)OB MO TaHHBIM:
METO/I WHAYKTUBHOW NpUYMHHOCTH. OILIEHKa YCIOBHOM HE3aBUCHUMOCTH: 4YacTHas KOppesiLus,
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 JiuTepaTypa
1. Beenenue B Mmaremarudeckyo cratuctuky [Texct] : [yueOnuk ans By3os] / I 1. UBuenko, FO. U.
Mensenes .— M. : JIKU, 2010, 2014, 2015 .— 600 c.
2. Harnsannas matematuueckast craructuka [Tekcr] : yue0. mocobue st By3oB / M. b. Jlarytun .— 2-e
w3, uctp. — M. : bunowm. Jla6. 3nannii, 2009 .— 472 c.

JlomomHUTEbHAS IUTEpaTypa
[MpuknagHas MmareMaTndeckas craTucTika [Texer) : s HHKeHepOB M HayYHBIX paOOTHUKOB / A. .
Ko63app .— 2-e m3n., ucnp. / [Hayunoe uzn.] .— M. : @usmarnurt, 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 (Joctyn uz cetn MOTHU /

VYnaneHHbIN ZOCTYI).

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpE3EHTALNN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

1. PexoMenjayercs yCHENIHO CIaBaTh KOHTPOJIbHBIE pabOTHI, TaK KaK dSTO YMPOIIAET HTOTOBYIO
aTTECTALUIO IO MPEIMETY.

2. 11 NOATOTOBKU K MTOTOBOM aTTECTAllMU IO MPEAMETY JY4lle BCEro IMOJIb30BaThCA MaTepHaIaMU
JICKITMH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

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 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1aqy,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
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 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

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

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTAaluH, B TOM
YHUcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
uHpOpMaNKIO 00 aKTyalIbHBIX Pe3y/IbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAENM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
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 OpUHLMIBI MOCTPOEHUS HAYYHOW pPadOTHI,
MeToasl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA




nu_y T1MADIV YIVWJIV/AUDAIYLIZL Y1 Y1 auyuuau,yuu

[MIK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
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 HEAaCUMITOTHMYECKUE CBONCTBA OLEHOK IIapaMETpOB HEU3BECTHOIO
pacupeneneHus;
- OCHOBHBIE METOIbl IOCTPOEHMs OLIEHOK C XOPOUIMMH AaCHUMITOTHYECKMMHU CBOMCTBAMU: METO[
MOMEHTOB, METOJl MAKCHMAJIBHOTO MPABAONOJ00MS, METO/ BEIOOPOUYHBIX KBAHTUIICH;
- nmonsiTre 3G PEeKTUBHBIX OLIEHOK U HepaBeHCTBO MHopmMaiun Pao-Kpamepa;
- ONpenesIeHHE W IVIaBHBIE CBOWCTBA YCJIOBHOTO MaTeMaTHUECKOTO OXXKHUIAHWS CIIyYalHOW BEMYHMHBI
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 ACHUMIITOTHYECKHE CBOMCTBA OLICHOK C MOMOIIBIO MPUMEHEHUs HpPEeACTIbHBIX TEOpeM
TEOPUU BEPOSTHOCTEM;
- CTPOUTH OLIEHKM C XOpPOIIMMH aCHMITOTHYECKHMMM CBOWCTBaMH JUIsl MapaMeTpPOB HEU3BECTHOTO
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;
- CTpOWMTH PaBHOMEpPHO HauOojee MOIIHbIE KPUTEPUU B Clydyae NapaMETPUYECKOrO0 CEMEHCTBa C
MOHOTOHHBIM OTHOLIEHHEM HPaBIONOA00HS;
- crpouth F-kputepuii 11 MpOBEPKU JIMHEHHBIX THIIOTE3 B IMHEWHON TayCCOBCKOW MOJIEIH.

BJa/IeTh:
- OCHOBHBIMU METOAAMU MaTeMaTHYECKOW CTAaTUCTUKU IIOCTPOCHMSI TOYEYHBIX U JIOBEPUTEIIbHBIX
OLICHOK: METOZOM MOMEHTOB, BBIOOPOYHBIX KBaHTHJIEH, MAaKCHMAaJIbHOTO NPaBAONOAOOMS, METOIOM
HauMEHbBIINX KBaJpaToOB, METOAOM LIEHTPAJIbHON CTAaTUCTUKH.
- HaBbIKAMH aCUMIITOTUYECKOTO aHAJIN3a CTATUCTHYECKUX KPUTEPHUEB;
- HaBBIKAaMH NPHMEHEHUS TEOPEM MaTeMaTH4eCKOW CTATHCTUKU B MPHUKJIAMHBIX 3a7adax (U3UKU U
SKOHOMUKHU.

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

[TpumMepsl 3a1aHKI 11 KOHTPOJIBHBIX PaboT:

1. Bo B3BemIeHHOM MeTO/¢ HAaUMEHBLIMX KBAJPAaTOB KAXKIOMY HAOIIONCHUIO 3aaeTCsl HEKOTOPBIN
n3BecTHbI Bec $w_i$. 3agada umeet Bug $\sum\limits {i=1}"n w_i\left(Y i - x_i"T \theta\right)"2 \to
\min\limits_\theta$. Haiinure penienue 3aia4u B MaTpu4HOM BUJIC.

2. IIpoBegure HKCIEPUMEHT IO OIPEACICHUIO PEAJTbHOTO YPOBHS 3HAYMMOCTH KPHUTEPHUS JUIS
MPOBEPKH THIOTE3bl O HE3HAYUMOCTH KOI(PQUIIMEHTa B TayCCOBCKOM JMHEWHOW MOJENH, €ClIW Ha
CaMoM JIeJIe B IaHHBIX MPHCYTCTBYET I'€TEPOCKETACTUIHOCTb.

3. Jlust aTOro cMoAenMpyHTe HEKOTOPBIM 00pa3oM IBYMepHbIe AaHHbIe $X$ M mocumraiite mo HUM
OXKUIAEMBIN OTKIIUK

4. $y(x) = \theta 0 + \theta 1 x*{(1)} + \theta 2 x*{(2)}$, rae ko3 PuIMEHTHI BEIOEPUTE 110 CBOEMY
ycMotpenuto, mpudeM $\theta 2 = 0S.



5. 3amrymurte Habop 3HaueHuit $y(x_1)$ HEKOTOPHIM IIYMOM, TUCIIEPCHsI KOTOPOTO 3aBHCUT OT $X§ miu
OT HOMepa HaOJIFOICHHUSI.

6. Ilo TakuMm maHHBIM O0y4HTe JIMHEWHYI0 Mozaeib U nposepbTe runoresy $\Hyp O\colon \theta 2 =
08.

7. 1loBTOpUTE SKCIIEPUMEHT HECKOJIBKO Pa3 M IOCUYUTAUTE A0 CIy4aeB, B KOTOPBIX THIIOTE3A
orBepraercs. Pacnipenenenure myma JOIKHO OBITh OIMHAKOBBIM B KAXKJIOM DKCIIEPHUMEHTE.

8. Ilyctp $\mathscr{X} = \mathbb{R}"2$ --- mpoctpanctBo npusnakos, $\mathscr{Y} =\{0, 1\}$ ---
MHOXECTBO KJlaccoB. PaccmarpuBaercsi KBaApaTU4HbIM JUCKPUMHUHAHTHBIA aHalIu3. YCIOBHOE
pactipenenenue $X$ npu ycnosun $Y=k$ paro $\mathcal {N}(a_k, \Sigma k)S$. [IpuBenure npumeps
takux $a_k, \Sigma_k$ u BepostHOCTEN $\Prob(Y = k)$, npu KoTOpBIX pasiensronias MOBEPXHOCTD
SIBIISICTCS

9. runep06onoit; mapa®osnoii; AByMsI MapayyiedbHBIMU NPSMBIMU; ABYMSI [IEPECEKAIOIIUMHUCS MPSIMBIMHU.

10. IMycts $X 1, ..., X n$ --- BeiOopka B mpoctpanctBe $\mathbb{R}"D$ , a §Y 1, ..., Y n$ --- ee
NPOCKIMs Ha JHHEHHOe mnoanpocTpaHcTBo pasmepHoctd $d < DS$. Jlokaxkure, 4TO BEITHMYUHA
$$\sum_{i=1}Mn} (X i - Y _1)"2$$ munumaneHa, eciu $Y 1, ..., Y n$ --- npoekius Ha JTUHEHHOE
HOIPOCTPAHCTBO, 0Opa3zoBaHHOE nepBbiMU $d$ r1aBHBIME KOMIIOHEHTaMu. YeMy oHa paBHa?

11. MemunuHcKas 1abopaTtopusi MPOBOAUT HCIIBITAHUS HOBOTO Mperapara Jjsl JICYeHHs HEKOTOPOro
3aboneBanus. J{ns wccienoBanuii Obun oToOpanbl 2500 GonbHBIX. HekoTopble M3 HUX TpPUHUMATA
HOBBI mpemapar, a Apyrue --- miane6o. B mepBoil rpynmne 3HauuMoe yaydlllEeHHE COCTOSHUS
Habmronaercs cpeny 853 mamuenToB u3 1719 nmanueHToB, MPUHUMABIIMX HOBBIM Npenapat. Bo Bropoii
rpynie 3Ha4YuMoe yirydleHne HabmonaeTcs cpeau 369 mauueHToB u3 781 mauueHTOB, NPUHUMABILNX
iane6o. Bimser 1 HOBBIN penapaT Ha yaydIlIeHne COCTOSHUS y MAllMeHTOB?

12. PaccmoTpum Kputepuil YunkokcoHa-MaHHa- YUTHH. JOKaKUTE, 9YTO MPU OTCYTCTBUM COBIAJACHHUH
cpenu $X i$ u $Y j$ mns craructuku Manna-YuthHu crnpaBemiuBo $U=V - \frac{m(m+1)}{2}8$.
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 TpPOBEPKY JHHEHHBIX THUIIOTE3 B JHUHEHHOW pErpeccHd MpH HaIUYUU
reTepOCKEAACTUIHOCTH?

. KakoBa nenb cHHXeHHUs1 pa3MEPHOCTH B JTaHHBIX?

. Kakue meronpl cHUKeHHS pa3sMEPHOCTH B TaHHBIX MOKHO puMeHATH rpu 1000 npusHakoB?
. B dem 3akitouaeTcs MpoKIsITHE pa3MepHOCTH?

. Kak npoBepuTh HE3aBHCHMOCTH BEIIECTBEHHOTO M KaTETOPUAILHOTO IpU3HAKa?

. Kax npoBoauts AB-TectupoBanue? Kak npoBonuTh pazdueHune moip3oBaresieii?
. B dyeM npeumyniecTBo nepecTaHOBOYHBIX KPUTEPUEB?

2

3

4

5

6. Kax crpoutcs kpurepuil Yunkokcona-ManHa- YUTHU?

7

8

9. B uem oTIMYME CTATUCTUYECKOM CBSI3M OT BEIMYMHBI IPUIMHHO-CIIEJCTBEHHOTO Y dexTa?
1

0. Kak OLCHUTDH BCIIMUUHY NIPUIUHHO-CIICACTBCHHOTO 3(1)(1)eKTa C IMOMOIIBIO UHTCPBCHIIU B rpa(be?

Kpurepun oneHuBaHus
- omenka «omm4HO  (10)»  BBICTaBNSieTCS  CTYAEHTY, IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
NPUHATHIX PELICHUI
- omeHka  «omimuHO  (9)»  BBICTABISIETCS ~ CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE TPUMEHSITh UX
Ha IMPAaKTHKEe NPU PEIICHUH KOHKPETHBIX 3aJad, CBOOOIHOE M MPaBHIIbHOE 00OCHOBaHME NPHHATHIX
peleHui
- ouleHKa  «oTaumyHO  (8)»  BBICTABIsAETCS  CTYHACHTY,  IIOKAa3aBIIEMy  BCECTOPOHHHE
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE IPUMEHSITh UX
Ha [IPAaKTUKE PU PEIICHUH KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI
- OLIGHKa «xopoIo (7)» BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuaj, IpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIYCKaeT B OTBETE
WJIM B PELIEHUH 3a/1a49 HEKOTOPHIE HETOUHOCTH;



- OIICHKA «XOpowIo (6)» BBICTABISETCS CTYAEHTY, €CJIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPHUMEHSTh I0JyuyeHHbIC 3HaHMs Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
PEIICHNH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NPAKTHKE, HO JOIYCKAET B OTBETE WM B PELICHUU
3a]1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (4)» BBICTABISETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTUYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOI0 Marepuajla, HO IIPU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs 1 MOXET NIPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYIOCHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO Marepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTApHO OCHOBHBIMH pa3felaMH Y4eOHOH mporpamMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0yyeHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIe 3HaHWA 1O 00pasly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABISAETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTABIISIETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHH AUCLUIUINHBL.

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

Bo Bpemss mnposeaecHms muddepeHIIMpPOBAaHHOTO 3adeTa OOyYaroIlHecs MOTYT IOJh30BaThCs
MPOTPaMMON JUCIUILTAHBI.



