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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

esn ocBOCHUA Yy4eOHOM TUCIUTIIUHBI:
[Tonmy4yenue 6a30BBIX 3HaHUH U HOPMUPOBAHIE HABBIKOB, HEOOXOIUMBIX JJIs1 00pabOTKH U
aHaJM3a JAaHHBIX B OWOJIOTMH, MEIWIMHE W JPYTUX EeCTeCTBEHHOHAYYHBIX JUCHUIUIUH
aKTyaJlbHBIMH METOJAMH MaTeMaTH4eCKOH CTAaTHCTUKU:
3aBUCHMOCTEH M TIOCTPOCHUS MOJEIEeH ¢ IOMOIIBIO

3aKOHOMEPHOCTEM,

COBPEMEHHBIX TEXHOJIOTHH.
3aaun 0CBOEHHS IHCHUILIHHBI:
- mpuoOpeTeHHne CTYACHTAMH 3HAHMW O BHJAX CTATUCTUYECKUX TAHHBIX B OWOJIOTHH,
MEJIMLHE U IPYTHX €CTECTBEHHOHAYYHBIX AUCLHUILIMH, METOJaX X 00pabOTKH U aHAJIN3a;
- IPUMEHEHUE METOJI0B MaTEMAaTHYECKOM CTAaTHCTHKH JUIsl aHAJIN3a SKCIIEPUMEHTAIBHBIX
JAHHBIX U KIMHAYECKUX HAOJII0ICHHH;
- IPUOOpETEHNE MPAKTHUECKUX HAaBBIKOB paboTHI ¢ mporpammoit RStudio.
[TnaHupyemMbIMU pe3yiabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJIIO), SIBISIFOTCS 3HAHUS,
yMeHHsI, HaBbIKH. [lepeueHb IIaHUPyEeMbIX PE3yJIbTATOB OOYUSHHS MO AMUCLMIUIMHE (MOIYIIIO),
COOTHECCHHBIX C IUIAHHPYEMBIMH pe3yJIbTaTaMH OCBOCHHS 00pa30BaTEIBHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

OIIPEACTICHUC

HN3YUCHUC JaHHBbIX,

BBIABJICHHUC

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3YyYeHUS TUCITUTUIMHBI (MOIYIIS)

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE

Konu Kom u
Haspanue hopMyIrpoBKa
OIIOII BO, (opmynuposka HHIUKaTOpa Koxn
COKpaIIeHHOC KOMIIETCHIINN OOCTHIXKCHUA peE3YIIb q)OpMyHHpoBKa pe3ysibTara
KOMIETEHINH
TaTa
09.04.03 IIKB-1 : Crocoben | ITKB-1.1xk: P/l 3HaHUEe | O BUJAX CTATHCTUYCCKHUX
«[IpuxnagHas | UCIONB30BaTh U Hcnonssyer JTAaHHBIX B OMOJIOTHH,
nHdopmaTnKa» | pasBUBaTh METONBI | CYIIECTBYIOIINE MEIHLUHE U APYTHX
(M-TIN) Hay4YHBIX METOABI U €CTECTBEHHOHAYYHBIX
HCCIIEIOBAaHUN U TEXHOJIOTHH JUCLUIUIMH, METOJAX UX
HHCTPYMEHTApHs B | Hay4HBIX 00paboTKn 1 aHaIN3a
obnactu UCCIeIOBaHMUI, Pl | Ymenue | aHanu3upoBathb
HUHTCJUICKTYAJIbHOI'O | COBPEMCHHBIC TMOJTYYCHHBIC TCOPETHICCKHUE
aHajin3a JaHHbIX U METO/bI B obacTu 3HAHUA I BBI60pa
HMHTEJUIEKTYaJbHBIX | MHTENIEKTYyalbHOTO Hanbomee
CHUCTEM aHav3a JaHHbIX COOTBETCTBYIOIIMX JAaHHBIM
CTAaTUCTUYECKUX METOJIOB
P/l HaBblk | mpuUMeHEHUs OCHOBHBIX
METOJI0B MaTeMaTU4EeCKOU
CTaTUCTHUKH 11 00paboTKH
U aHANIH3a KOHKPETHBIX
JTAHHBIX
P2 3HaHUE | COBPEMEHHBIX HAyYHBIX
HPUHITUIIOB ¥ METOZOB
HUCCIIEIOBAHUI B
OGroMeuIHE
P/12 | YMenue | mpuMeHSTh Ha MPaKTHKE
TEOPETUYECKHE 3HAHUS
P2 HaBpik | mpakTuueckoro
HCIOJb30BaHUS

COBpeMeHHI)IX Hay‘lHLIX
HpI/IHHI/IHOB U METOA0B
HCCIICIOBAHNUS B r[porpaMMe
RStudio

B mponecce OCBOCHUA OJUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA TapMOHUYHO
paanToﬁ, HanHOTHqHOﬁ U COLIMAIbHO OTBETCTBEHHOI JIMYHOCTH Ha OCHOBE TPAAUIIUOHHBIX




POCCHICKHX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC
B TaOnuite 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

CDOpMI/IpOBaHI/Ie OCO3HaHus ICHHOCTHU
Hay4YHOI'0 MUPOBO33PCHUA U KPUTUYCCKOI'O FyMaHI/BM CucteMHOE MEIIICHHE
MBIIIJICHUA

fl)opanOBalme KOMMYHUHKATUBHBLIX HABBIKOB U KYJbTYPbI 0o0IIeHusT

CDOpMI/IpOBaHI/Ie HaBbIKOB Hy6J’II/I‘{HOFO Bzaumonomors u YMmenue pa60TaTI> B KOMaHAC U
BBICTYIJICHUSA U MPE3CHTALIUU CBOUX uaeu B3aMOYBaKCHUE B3aUMOIIOMOIIb

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

Hucuunnuna  "buomndopmatuka" — OTHOCTHCS — AMCUUILIMHAM  (OPMHUpPYEMbIM
Y4aCTHHUKaMU 00pa30BaTeNIbHBIX OTHOLIEHUH, broky 1 "lucuumiuner" (MOysIN)

3. O0bem AUCHUNIMHBI (MOAYJIS)

O0beM UCHUIUTMHBI (MOAYJSl) B 3aUETHBIX EIUWHHUIAX C YyKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIIEICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (O BUIaM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/EH B Tabaue 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0BbeM KOHTaKTHOH paboTHI (Jac)
Cenmectp €MKOCTb
Hassarne g)i;) Pl\:_i Hacrs I/IEIOPICiO)C AynuTopHas Breayu- CPC i)TOTI:e]\c/[ii
OI0I1 BO HZ; vII 3 @(y)p yAHTOp TopHas rarn
¢ 3.E.) Bcero
0300)
nek. | mpak. | ma6. | ITIA | KCP
09.04.03
Tpukmnagnas 0D0 MO1.B 4 3 33 8 24 0 1 0 75 €]
nHpopmaTuka

4 CTpyKTypa U coiepKaHue IUCUMILTUHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (MoayJs) aias OP@O

TemaTudeckuii miaH, OTpaKAOIIMN COJAEpKAHWE TUCHIUILIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPHUPOBAHHOE 10 BUJIaM YUIE€OHBIX 3aHITHH C YKa3aHUEM X 00bEMOB B COOTBETCTBUHU
¢ Y4eOHBIM IJIaHOM, ITpUBEEH B Tabnuie 3.1

Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NEeSATEeTbHOCTH U (HOpMBI
TeKkymero Kourpoust st OPO

Kon pe- Kon-Bo wacoB, oTBeicHHOE HA Dopma
Ne Ha3zBanue Tembl 3yJbTaTa P
Jlex IMpaxr JIa6 CPC TEKYLLETO KOHTPOJLA
00y4eHus




Bunp! cratucTHdecKux
P/1,
1 | AammHbX B OromenuuuHE U Pl 1 4 0 15 Brimonnenune
IPYTHX €CTECTBEHHOHAYYHBIX ¢ MIPAKTUYECKUX padboT
P12, P12
JVCHUTIIHH
P,
CraTHCTHYECKHE METOBI
P/1, Brimonsenue
2 | uccrnemoBaHUS U aHATHM3A 3 8 0 30
AHHBIX P/12, MPaKTUIECKHX padoT
A PII2, PJI2
P, Brinonnenue
3 | UccnenoBanue 3aBUCHMOCTE# P12, 4 12 0 30 DAKTHICCKIX paGOT
P12, PII2 P P
HToro no tadaune 8 24 0 75

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILIUHBI (Moay.as) nias ODO

Tema I Buovl cmamucmuueckux OaHHbIX 8 OUOMeOUYyUHe U OPY2UX eCnecmEeHHOHAYYHbIX
OUCYUNTUH.

Copepxanue Tembl: 1.1 OcoOOEHHOCTH CTaTUCTUUECKUX JTAHHBIX B OMOMEIUIIMHE U JPYTUX
€CTECTBEHHOHAYYHBIX  AucHUIUIMH. [llkamel W3MEpeHuii: KOJIMYECTBEHHbIE (UMCIIOBBIE
HETPEPHIBHBIC WJIM JTUCKPETHBIC) W KAueCTBEHHBIC [aHHBIC (YHCIIOBBIE HENPEPHIBHBIC WIIU
TUCKPETHBIE), aOCONIOTHBIE M OTHOCUTEIbHbIE BEIWYMHBI (IKCTEHCHUBHBIE, WHTEHCUBHBIE,
COOTHOUICHUSI M HArjasigHOCTH). TUNUYHBIE OIMMOKH TPU HMCHOJIb30BAHUU OTHOCUTEIBHBIX
BennuuH. 1.2 ['eHepaibHas COBOKYMHOCTh W BbIOOpKAa. OCHOBHBIE CIIOCOOBI OpraHU3alUU
BbIOOpKH. OOIIMe PEeKOMEHAIMU 10 YUCICHHOCTU BBIOOPKHU. Pernpe3eHTaTuBHOCTH BBIOOPKHU.
3aBUCHMBbIE I HE3aBUCHMbIE BHIOOPKH. .

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIMOHHBIE U PAKTUYECKUE 3aHSATHUSI.

Buael caMocTOsITENIBHOM TOATOTOBKM CTYJIEHTOB IO TeMme: UTeHue mnpemiaraeMou
JUTEPATYPHL.

Tema 2 CmamucmuyecKkue Memoowvl UCCIe008aANUs U AHAIU3A OAHHBIX.

Copepxanne Tembl: 2.1 IlepBuuHbli W BTOpPUYHBIA aHanu3bl JaHHBIX. [lokazaTtenu
ONHUCATENIbHOM CTAaTUCTHKHU: TIOKa3aTeldM TIIOJIOKEHUs, IOKaszaTeslu pa3dpoca, MOKa3aTenu
acCUMMETpUH, rpauueckue CrnocoObl MpeAcTaBlieHUsl pe3ynbTaToB. CBOICTBA OMMCATEIbHBIX
cratucTuk. 2.2 OOpaboTKa MPOMYIIEHHBIX 3HAUYEHUI: ynalneHue, BoccTaHoBieHHE. 2.3 Bumpl
pacnpenenenus u ux napaMmerpsl. HnykTuBHas ctatuctuka. Kpurepuu uis mpoBepKy TMIOTE3bI
0o 3akoHe pacnpenencHus: Illanupo-Yunka, Komamoroposa-CmupHoBa u 1p. YpOBEHB
cTaTHCTUYECKOM noctoBepHOocTU. 2.4 IlpeoOpa3oBaHue [aHHBIX: HOPMHUPOBKA JIaHHBIX
(LeHTpUpOBaHUE, HOPMUPOBKA 110 MAKCUMAJIbHOMY 3HAUYE€HUI0, HOPMHPOBKA IO MUHUMAJIbHOMY
3HAUEHUI0, HOPMHUPOBKA M0 CpEeIHEMY 3HAUYEHHUIO), IPeoOpa3oBaHUE NPU3HAKOB K PAHTOBOMY
Ope/CTaBiIeHNu0  (omepanusi JUCKpPEeTU3aluu), NpeoOpa3oBaHUE MPU3HAKOB OMHAPHOMY
MpEACTABICHHIO, Jiorapudmudeckoe mpeoOpazoBaHue, MpeoOpa3oBaHUE K HOPMAIbHOMY
pacripesielieHu10, peoOdpa3oBaHie K paBHOMEPHOMY HJIM IPOM3BOJIBLHOMY paclpeieieHuto. 2.5
BrisiBnenue BeiOpocoB. Y janeHne BBIOPOCOB U3 aHAIIN3A. .

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIeKIIMOHHbIE U TPAKTUYECKUE 3aHATHSI.

Bunel caMocTOATENBHOW IOATOTOBKHM CTYAEHTOB IO TeMe: YTeHue npeiaracMoun
JUTEPATYpPHI.

Tema 3 Hccneoosanue 3asucumocmell.

Copepxanne Ttembl: 3.1 Ilapamerpuueckne MeETOABl CpaBHEHHUS IaHHbBIX: KPUTEPUI
KommoropoBa-CMupHOBa, KpuTepuii cormacusi xu-kBaapar [lupcona, t-rect CrtbromeHta. 3.2
Henapamerpuueckue MeTOAbl CpaBHEHUS Ul 3aBUCHMBIX M HE3aBHCHMBIX BbIOOpok: U-Tect
ManHa-YuTHH, KpuTepuid Y MIIKOKCOHA, Kputepuil Kpackena-Yomnuca, kpurepuit @punmana. 3.3



Metonbl CpaBHEHMsSI HOMMHAJIBHBIX JAHHBIX: KpUTepud 7?2 (XU-KBajpar) JUisl IMPOBEPKU
CTaTHUCTUYECKOM TUMOTE3bl O HATMYUU CBSI3U MEXKIY JBYMSI KaU€CTBEHHBIMHU MPU3HAKAMH; TECT
Koxpana-ManTens-XeHn3ens Uil IPOBEPKU HYJIEBOW TMIIOTE3bl O TOM, YTO JIBE HOMHHAJIbHBIC
NEPEeMEHHbIE YCJIOBHO HE3aBHUCHMBI IPH KaXJOM 3HAUYEHUU TpeTbed IMepeMeHHou. 3.4
Koadduuument xoppensiuuu [lupcona, panroseie xoddduumentsr xoppemsiuuu CrnupmeHa u
Kenmamna. YactHas koppensnus. ABTOKoppensiusa. 3.5 AHalW3 BbDKMBAaeMOCTH. Talmuia
Bpemenn xu3HU. Ornenka mancoB (OR, odds ratio). OtHOcuTeNnbHBIN pruck. MHAeKC pucka. Jlor-
pank Tect. Onenka Kammana Meiiepa KpuBbIX BbDKHBaeMocTd. O06o6meHHbINH (I'exaHoMm)
kputepuii Bunkokcona, F-kputepuit Kokca, morapupmMuueckuii paHTrOBBIH  KPHUTEPHIA,
o6o6mennsrii  Ileto (Peto R.m Peto J.) kpurepuii Bunkokcona. Mogens Koxkca.
[TponopunonanbHBIN puck. YacTHuHOE MpaBaonoaooue. .

@opMbl U METOJIbI MPOBEACHHS 3aHITUNA MO TeMe, MPUMEHseMble O00pa3oBaTElbHBIC
TEeXHOJIOTHH: JICKIIMOHHBIC U TPAKTUYECKHUE 3aHSATHUS.

Bunel camocToATenbHONW MMOATOTOBKHM CTYIEHTOB IO TeMe: YTeHue mpeuiaraeMon
JTUTEPATYPHL.

5 Meroauyeckne YyKazaHusl sl OOY4YAIOIIMXCH MO M3YYEHHI0 M PpPeau3aluu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanyeckue peKOMEHAAIUH OOYYAIOIIUMCH MO0 M3YYEeHUIO TUCHUILUIMHBI H 10
00ecreYeHH ) CAMOCTOSITEJILHOM PadoThI

[IporpaMmMoil NaHHOW JUCLHUILIMHBI IPEIYCMOTPEHO YTEHHE JIEKLIMM, IPOBEACHUE
IPAaKTUYECKUX 3aHATUH U CaMOCTOsITeNIbHAst paboTa CTyIEHTOB s (POpMUPOBAHUS U Pa3BUTHUS
MpOECCHOHAIBHBIX HABBIKOB 00 YYAFOIITNXCSI.

5.2 OcobennocTn opranu3anuu OOy4YeHHUs] JJIs JHUI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
3/10pPOBbSl U HHBAJU/0B

[Tpu HEOOXOAMMOCTH 00YHAIOIITUMCS U3 YHUCIIA JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBbBSI U MHBAIUIOB (I10 3asIBIICHHIO 00YYAIOIIET0Cs) MPEA0CTaBIIsAETCS yueOHast
uH(popMalus B JOCTYNHBIX (pOpMAxX C yUETOM MX UHAUBUAYAIbHBIX NCUXO(PU3NUECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HapYIICHUSIMU 3pEHUs: B IeyaTHOH (hopMe yBeIMUeHHBIM IIPU(TOM; B hopme
AJIIEKTPOHHOTO  JOKYMEHTa;  WHOUBUAYyalbHblE  KOHCYJIbTAlUM  C  IPUBJICUYECHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYIbTALUU U JP.

- JUIs JIUL C HApYLLIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
WHIVBUAYAJIbHbIE KOHCYJNbTALlMM C IPUBJICUEHUEM CYpPAONEPEBOJYMKA; WHAMBHUIYAJIbHBIC
3a/laHusl, KOHCYJIbTALUU U JIp.

- JUTs1 JTUI] C HApyLIEHUSIMU OTIOPHO-/IBUTaTENILHOTO alllapaTa: B eyaTHo# ¢opme; B hopme
AJIEKTPOHHOIO JOKYMEHTA; UH/IMBUyaJIbHbIE 3aJIaHUs, KOHCYJIbTALlUU U JIp.

6 ®oH OLEHOYHBIX CPEICTB JJIfl MPOBEJIEHUN TEeKYLIEero KOHTPOJIsl U MPOMeKYTOYHOMI
arTecTalMU O0YYAKOIIMXCH 10 IMCHUIIMHE (MOYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO jns arrectauuu oOydarommxcss Ha
COOTBETCTBUE HX IE€PCOHAIbHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHHs 110
JUCLHUIUIMHE (MOAYIIO) CO37aHbl (POH/IBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33 JaHUS,
METOJMYECKUE MAaTEpHUasbl, ONPEACISIIOIME IPOLEAYPhl OLICHWBAaHUSA 3HAHWW, YMEHHU U
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTeIH, He0OOX0AUMBIE [T OLICHKH 3HAaHUH, YMEHUH, HABBIKOB



U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIMHA B  MPOILECCE OCBOCHUS
00pa3oBaTenbHON MTPOrpaMMBl, TIpeACcTaBiIeHbI B [Ipunoxenuu 1.

7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnievyeHue TUCIHUILINHBI (MO1yJIs1)

7.1 Ocnoenas numepamypa

1. AiiBazsH, C. A. Mertonbl skoHOMeTpukH : yueOHuK / C. A. AliBa3zssH. — Mocksa :
Maructp : UHOPA-M, 2022. — 512 c. - ISBN 978-5-9776-0153-5. - Tekcr : 31eKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/1840468 (nara obpamenus: 31.05.2026)

2. T'ypuxos, C. P. OCHOBBI aJITOPUTMHU3ALIUH U ITporpaMMupoBanus Ha Python : yueOnoe
nocobue / C.P. I'ypukoB. — Mocksa : UTH®PA-M, 2025. — 343 c. — (Bricuiee o6pa3oBanue). -
ISBN 978-5-16-020255-6. - Texct : 3JIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nara oo6pamenus: 31.05.2026)

3. MupkuH, b. I'. Ba3oBbie MeTO/1bI aHAIN3a JAHHBIX : YUCOHHK U IPAKTHKYM IS BY30B /
b.I'. Mupkun. — 3-e¢ u3a., nepepab. u gom. — Mocksa : M3parensctBo HOpaiit, 2026. —
297 c. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-19709-9. — Teker : 31eKTpOHHBINA //
Ob6pazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583143 (nmata
obpamienus: 19.05.2026).

7.2 Jlonoanumenvnas numepamypa

1. MammHHOe 00y4eHHe ¢ ucnoyib3oBanueM Python : yaeOHo-MeToquueckoe mocobue /
cocraButenu A. B. Ocun,K. A. XammzeB. — MockBa :MTYCH, 2025. — 20 c.— Tekcr :
JICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTESIHAS cucTeMa. — URL:
https://e.lanbook.com/book/501209 (nata ob6pamenus: 25.05.2026). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

2. Yepubimes C. A. OCHOBBI I[TPOITPAMMUWPOBAHMSA HA PYTHON. Yyebnoe
nocooue i By30B [DneKTpoHHBIA pecype] : Mocksa : M3ngarenscTBo HOpaiit , 2022 - 286 -
Pexxum noctyma: https://urait.ru/book/osnovy-programmirovaniya-na-python-496893

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodxX00uUMOCmuU):

O6pazoBarenbHas matdopma "FOPAUT"
OnekTpoHHO-Oubroreynas cucrema "ZNANIUM.COM"
DnexTpoHHO-O0nbnuoreyHas cucrema "JIAHB"
DnextporHo-6uGIHOTeuHas cuctema FOPAMT - Peskum moctyma: https://urait.ru/

5. Open Academic Journals Index (OAJI). [Ipodeccuonanbhnas 6a3a naHHbIX - Pexxum
noctyna: http://oaji.net/

6. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHuHBIX
npodecCHOHANIBHBIX o0acTeil) - Pexxum goctyna: https://www.prlib.ru/

7. WudopmannonHo-crpaBoyHas cucrema "KoncynbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/

el A

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl) W IepevyeHb
HH(POPMANMOHHBIX TEXHOJIOIHH, MCIOJb3YEMbIX NPH OCYLIECTBJICHHH 00pPa30BATEJIbHOIO
npouecca no JMCHUIVINHE (MOAYJII0), BKJIOYAasl epeYeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE 000pYIOBaHUE:




e Monutop o6maunsiii 23"  LG23CAV42K/mbimbs  Genius  Optical  Wheel
npoBoHas/knaBuarypa Genius KB110 npoBognas

e Mynbsrumenuitneiii npoexkrop CASIO (Snonwust)

e O6maunsiii Morutop LG Electronics yepHblii +K1aBUaTypa+Mbliilb

¢ Yer-Bo Oecn.iut.SmartUPS 3000

[IporpaMMHoe obecrieueHue:

e Microsoft Office Professional Plus 2013 Russian
e Python
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.04.03 «IIpuknanHa
s MHPOPMATHKA»
(M-IIN)

IIKB-1 : CnocoO€eH UCII0ab30BaTh
Y pPa3BUBATh METOJIbI HAYYHBIX HCC
JICIOBAHUN ¥ HHCTPYMEHTAPHI B 00
JIACTH MHTEJUICKTYAIILHOTO aHATN3a
JTAHHBIX ¥ UHTEIUICKTYaIbHBIX CUCT

[IKB-1.1x : MUcnons3yeT cylecTBYOLINE METO
bl ¥ TEXHOJIOTMU HAYYHBIX UCCIIEOBaHUIL, COBpe
MEHHBIE METO/BI B 00JIaCTH HHTEJJIEKTYaJIbHOTO
aHau3a JaHHbIX

M

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciydae, eCiIM MOoTy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXKHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUS PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS IOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerennus IIKB-1 «CniocoGeH ucnonb30BaTh U pa3BUBaTh METOJIbI HAYYHBIX
UCCIICIOBAaHUN M MHCTPYMEHTApHUs B 00JIACTH HHTEJUIEKTYaJIbHOIO aHaJIN3a IaHHBIX U

HHTCIUICKTYAJIbHBIX CUCTCM»

Ta6muma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u popmynupoBka nHANKAT
opa JOCTH)XEHHS KOMIIETCHIINU

Pesynbrar

Kputepun oneHHBaHMSA Pe3yabT
aToB O0yYCHUS

IIKB-1.1x : Ucnions3yeT cyiiec
TBYIOIINE METOABI U TEXHOJIOTH
Y HayYHBIX UCCIIEOBAaHHH, COB

pEMEHHBIE METObI B 00JIaCTH U
HTEJJIEKTYaJIbHOTO aHAJIN3a JaH
HBIX

0 BUIAX CTATUCTUYECKUX JaHH
BIX B OMOJIOTUH, METUIIUHE U JIP
YTUX €CTeCTBEHHOHAYYHBIX JHC
[UIUIMH, METOJIaX UX 00paboTK

c(hOopMHUpPOBABIINECS 3HAHUS O
BU/IaX CTATHCTHYECKUX JaHHBIX
B Onosoruu, MeJUIUHE U APYTH
X €CTeCTBEHHOHAYYHBIX JANUCIIHI
JIMH, METO/1aX X 00pabOTKH U
aHaIm3a

AHAJIU3UPOBATH MOJTYUCHHBIC TC
OPETUUCCKUE 3HAHUA 1A BBIOO
pa HauboJiee COOTBETCTBYIOIIN
X JaHHBIM CTaTUCTHYCCKUX MET

c(hOpMHUPOBABIIUECS YMEHUS aH
ATM3UPOBATH MOJTyIECHHBIE TEOP
eTHUYeCKUe 3HAHUS I BBIOOpa
HanboJiee COOTBETCTBYIOIINX 1
AHHBIM CTATUCTHYSCKUX METOJT
OB

NPUMEHEHHUSI OCHOBHBIX METOJI0
B MaTEMaTUYECKOM CTATUCTUKH
JUT 00pabOTKHU M aHAJIN3a KOHK

c(hOpMHUPOBABIIUECS HABBIKH 1T

PHMEHEHUsI OCHOBHBIX METO/[0B
MAaTeMaTU4ECKO CTATUCTUKH I
751 00paOOTKH 1 aHAIHM3a KOHKD
€THBIX JaHHBIX

COBPEMCHHBIX HAYYHBIX IIPHUHIY
HUII0OB U METOI0B I/ICCHCHOBaHI/Iﬁ

c(hopMHUpPOBABIINECS 3HAHUS CO
BPEMEHHBIX HAYYHBIX IPUHIUIT
OB ¥ METO0B UCCJIEIOBAHUN B
OHroMeIuIHE

MNPUMCHSATHL Ha IPAKTUKE TEOPET

PesynbraThl 00y4eHuUs 10 TUCIUILIHHE
Ko | Tu
Il II
pe | pe
3- | 3-
Ta | Ta
3H
Pl aH
1
ue
U ¥ aHaIu3a
v
PI | me
1 HHA
e
0JI0B
Ha
Pl BBI
1 K
PETHBIX TaHHBIX
3H
Pa
2 aH
ne | B OMOMeIHIIMHE
v
PII | me
2 HU | WYECKHUE 3HAHUSI
e

C(l)OpMHpOBaBIHI/IGCH YMEHUA 11
PUMCHATH HAa IPAKTUKE TECOPETU
YCCKHC 3HAHUA




PIl

Ha
BBI

B mporpamme RStudio

MPAKTUYCCKOI'0 UCIOJIb30BaHUA
COBPCMCHHBIX HAYYHBIX IIPHUHIY
HIIOB U MECTOO0B UCCJICAOBAHUA

c(hopMHUpPOBaBILINECS HABBIKH I
PaKTUYECKOTO MCIIOJIb30BAHUS
COBPEMEHHBIX HAayYHBIX TIPHUHII
UITOB M METOZOB HUCCIICIOBAHHUS
B mporpamme RStudio

Ta6J'II/II_[a 3aII0JIHACTCA B COOTBETCTBUH C pasacioM 1 Pabouei mporpamMmbl JUCHUILIIMHBI

(Moptyist).

3 IlepeveHb OLIEHOYHBIX CPEACTB

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYIIIO)

KonTponupyemble muiaHUpyeMbIe pe3

YIBTaTHl 00y4IeHUS

KonTponupyemble TeMBI

HaunMeHoBaHHE OLIEHOYHOTO CPECTBA U TIP
encrasienne ero B POC

HUCIUIIINHBI

Texkymuil KOHTPOJIb

[IpomexxyTouHas aT
TecTalus

Ounas popma 00yueHHS

P/

3HaHHE : 0 BUJIaX CTATUCT
MYECKUX JAaHHBIX B OMOJIO
THH, MCTUIIMHE U JPYTUX
€CTECTBCHHOHAYUYHBIX JTUC
LUIUIMH, METO/IaX UX 00p
a0OTKHU U aHaIu3a

1.1. Buapl cTaTUCTHYECKH
X JaHHBIX B OMOMEIUIINH

€ ¥ IpyTuX €CTECTBEHHOH
AyYHBIX JUCITUTLTAH

[MpakTuyeckas pabdo
Ta

Crrcok BOpocoB

PJIL

Vmenue : AHAJIM3UPOBATH
TOJTYYCHHBIC TCOPETUYICC

KHUEC 3HAaHUA I BLI60pa H
anboiee COOTBCTCTBYIOI]
HUX NaHHBIM CTAaTHCTHUYCCK
UX MCTO0OB

1.1. Buabl cTaTUCTHYECKHA
X JaHHBIX B OMOMEIUIUH

€ M APYTUX €CTECTBCHHOH
AyYIHBIX TUCITUTLTIH

ITpakTryeckas pado
Ta

Crrcok BOIPOCOB

1.2. CraTucTHYECKUE MET
OBl MCCIENOBAHMS U aHA
JIM3a JaHHBIX

ITpakTryeckas pado
Ta

Crrcok BOIPOCOB

PJI1

HaBbik : npuMeHeHus: ocH
OBHBIX METOJIOB MaTeMaT
HYECKOM CTAaTUCTUKH IS
00paboTKU 1 aHaIn3a KOH
KPETHBIX TaHHBIX

1.2. CtaTHCTHYECKHE MET
OJIbI MCCIIENOBAHMS U aHA
JIM3a JAHHBIX

[TpakTryeckas pado
Ta

Crucok BOIIPOCOB

1.3. UccnenoBanue 3aBuUC
HMOCTEN

[TpakTryeckas pado
Ta

Crucok BOIIPOCOB

PJ12

3HaHUE : COBPEMCHHBIX H
AyYHBIX TPUHIAIIOB H Me
TOJIOB UCCJIEIOBaHUI B O1
OMEIUIINHE

1.1. Buabl cTaTUCTUYECKHA
X JTaHHBIX B OUOMEIUIUH

€ M APYTUX €CTECTBCHHOH
AyYHBIX JUCITUTLTIH

[TpakTryeckas pado
Ta

Crmcok BOIIPOCOB

1.2. CtaTHCTHYECKHE MET
OBl MCCIENOBAHMS U aHa
JIM3a JAHHBIX

[TpakTryeckas pado
Ta

Crucok BOIIPOCOB

1.3. UccnenoBanue 3aBuUC
HMOCTEN

[TpakTryeckas pado
Ta

Crucok BOIIPOCOB

P12

Vmenue : OPUMCHATH Ha
MPAKTUKE TCOPETUICCKHUC
3HaHUA

1.1. Bunpl cTaTHCTHYECKHU
X JIaHHBIX B OUOMEIUIUH

€ U JIpyruX €CTECTBEHHOH
ayYHBIX JMCLUUTUINH

[MpakTryeckas pado
Ta

Cnucok BOnpocoB

1.2. CratucTHYEeCKHE MET
OJIbI MCCIICIOBAHMS U aHa
JIM3a JAHHBIX

[MpakTryeckas pado
Ta

Cnucok BOnpocoB

1.3. UccienoBaHue 3aBUC
HMOCTEHN

[MpakTryeckas pado
Ta

Crucok BOIPOCOB




P12

HaBbIk : mpakTHYecKoro u
CIOJIB30BaHUSI COBPEMEHH
BIX HayYHBIX IPHHIUIIOB
U METOJIOB UCCIICIOBAHUS
B mporpamme RStudio

1.2. CratucTHYeCcKHnEe MET
OJIbI CCIICOBAHMS U aHa
JIM3a JaHHBIX

[TpakTuyeckas pado
Ta

Cnucok BOpocoB

1.3. UccmenoBaHue 3aBUC

[MpakTuyeckas pabdo

Cnrcok BOpocoB

UMOCTEN Ta

4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS I10
pe3yJbTaTtaM TEeKYIIUX U TMPOMEXKYTOUHBIX aTTECTAIlUi MPH MOMOIIN KOJUYESCTBCHHOH OICHKH,
BEIpaXeHHOW B Oamax. MakcuManbHas cymma OalljioB Mo qucHumuinHe (Moayno) pasaa 100
Oamnam.

Pacnipenenenne 6amioB mo BugaM yaeOHOH ACATEIHPHOCTH

OneHOYHOE CPEeNCTBO

Bup yuebHoli nesTenpHOC

Hror
TH Bompocs! k 3k3aMeHy Ipaktudeckue paGoThI o
IIpakTHyeckue 3aHsATUS 60 60
CamocrosTenbHas padora | 10 10 20
IIpomexyTouHas arrecTai 20 20
ust
Hroro 30 70 100

Cymma 0amioB, HAOpaHHBIX CTYACHTOM I10 BCEM BUAM YYCOHOU JEATSIHHOCTH B paMKax
JTUCIUIIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

XapaKTepI/ICTI/IKa KadueCTBa C(bOpMI/IpOBaHHOCTI/I KOMIICTCHIIUH

CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMIUTHHAPHBIX KOMIICTESHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHUECKOe U ITyOOKoe 3HaHue y4eOHOro MaTtepuana
, YCBOMJI OCHOBHYIO JIUTEpPaTypy ¥ 3HAKOM C JOMOJHHUTEIBHON JINTEPATypoii, pekoMe
H/IOBaHHOU IIPOTPaMMOi, yMeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHuUs, IIPEeJ
YCMOTpEHHBIE TPOTrPaMMOH, CBOOOIHO ONIEpHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSMH, IPAIMEHSIET UX B CUTYAIHSIX MOBBIICHHON CIIOKHOCTH.

CTyI[eHT JAEMOHCTPHUPYET C(bOpMI/IpOBaHHOCTL JUCHUILUTMHAPHBIX KOMHGTGHL{I/IﬁZ OCHO
BHBIC 3HaHUA, YMEHHUSA OCBOCHBI, HO JOITYCKAIOTCs HE3HAYUTCIIbHBIC OH_II/IGKI/I, HETOYH
OCTH, 3aTPYJAHCHUS IIPHU aHAJTUTUYCCKUX ON€palniaX, IEPEHOCE 3HaHUH U yMeHI/Iﬁ Ha H
OBBIC, HCCTAaHIAPTHBIC CUTYaAIlUH.

CTyzeHT AeMOHCTPHUPYeT ChOPMHUPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
Jie KOHTPOJIBHBIX MEPOTIPHUATHI AOMTYCKAIOTCS 3HAYNTENbHBIE OIINOKH, TPOSIBIAETCS O
TCYTCTBHE OTJEIbHbBIX 3HaHU, YMEHUI1, HABBIKOB I10 HEKOTOPHIM AUCLIUIUINHAPHBIM K
OMIIETEHIUSAM, CTY/AECHT UCIBITHIBAET 3HAUUTEIIbHbIE 3aTPYIHEHHS IPU ONIEPUPOBAHU
U 3HAHUSIMM ¥ YMEHUSIMU TIPU UX IEPEHOCE Ha HOBbIE CUTYALHH.

v CTyAC€HTa HE Cd)OpMI/IpOBaHLI JUCHUIUTMHAPHBIC KOMIIETCHIIUU, ITPOSABJIACTCA HEA0OC
TaTOYHOCTh 3HaHPII>i, yMeHHﬁ, HAaBBbIKOB.

CymmMma Gamto
OrieHKa 110 TPOMEX
YTOUHOH aTTecTalu
1O MCLUILIH "
HE
o191 510 100 «3a4TeHO» /
«OTIIMYHO
o1 76 110 90 «3a4TEeHOY /
«XOPOLIO»
«3a4TeHO» /
oT 61 o 75 «YIOBJIETBOPUTEIH
HO»
«HEe 3a4TeHO» /
ot 41 o 60 «HEYJOBJIETBOPHTE
JIBHO»
«HE 324TEHOY /
ot 0 1o 40 «HEYJOBJIETBOPHUTE
JIBHO»

JlucuunirHapHble KOMIIETEHIIMH He copMupoBaHsbl. [IposBisercs mojaHoe WK Ipak
TUYECKU [IOJHOE OTCYTCTBHE 3HAHUH, yMEHUM, HABBIKOB.

S IIpuMepHBIEe OLICHOYHBbIE CPEACTBA

5.1 Dx3aMeHalHOHHBIE BONPOCHI

Bormpocs! k 3x3ameny




CoNoOR~WNE

Buael MemKo-01M0IOTHYeCKUX TaHHBIX, UX OCOOEHHOCTH.

OnucarenbHble CTATUCTUKN U UX CBOMCTBA.

OcHOBHBIE CIIOCOOBI OPraHU3aIMH BEIOOPKH.

MeTtop1 00paboTKK MPOMYIIEHHBIX 3HAYCHUH.

Craructryeckasi JOCTOBEPHOCTb.

Kputepuu a1 npoBepky Ha HOPMaJIbHOCTD paclpeiesieHus], YCIOBUS UX PUMEHEHHUSL.
Crioco0sI TpeoOpa3oBaHust JaHHBIX.

Kputepuu onpezenenust BBIOPOCOB.

HapaMeTquGCKaﬂ cTaTUCTHUKA. TecThl JJIs1 3aBUCHUMbBIX U HE3aBUCUMBIX BLI60pOK.

10. Henapamerpuueckas cTaTHCTUKA. TecThI JIsl HEMPEPHIBHBIX U JUCKPETHBIX BHIOOPOK.
11. IpeumymiecTBa U HEAOCTATKU HEMAPAMETPUUECKUX METOOB.

12. TaGuuisl CONPSHKEHHOCTH MTPU3HAKOB.

13. Koppensuonnsiii ananus. KoappuimenTs! Koppensiiuu, uX 3HaYUMOCTb.

14. ABToxoppensiusi.

15. PerpeccrnoHHBIN aHAIHU3.

16. AHanu3 BEDKUBAEMOCTH.

17. Mopnens nponopiroHanbHbIX HHTeHCuBHOCTEH Kokca.

18. MHoroMepHbIii aHaIHU3 TaHHBIX.

19. BzaumopeiictBue Mexay nepeMeHHbIMH (3 (HEKT MOAUPUKAIIUN).

Kpamxue memoouueckue ykazanus

Jlis  caMOCTOSITENIbHOM TOJATOTOBKM K 9K3aMEHY PEKOMEHIYeTCs HCIOJIb30BaTh

npeioxennyto B PI1/] nureparypy u unpopmaiionsslie pecypcesl ceti IHTepHeT.

Llkana oyenxu
Kpurepnu onenku

Bamsr Omnucanne

CTyzeHT IeMOHCTPHpPYET IIyOOKHe M BCECTOPOHHNE 3HAHUSI y4eOHOr0 MaTepuraia 1o BEIOpaHH
16-20 oii TeMe, CBOOOTHO OmepupyeT NPHOOPETEeHHBIMH 3HAHUSIMY [IPU OTBETE HA JOIOJIHUTEILHBIC B
OIIPOCHL.

CTyJeHT IeMOHCTPHUPYET 3HaHUS MaTepuaa 1o BEIOPaHHOM TeMe Ha CPeTHEM YPOBHE: OCHOBH
11-15 b€ 3HAHUS OCBOEHBI, HO AOIYCKAIOTCS HE3HAUYNTEIbHBIC OLIMOKH, HETOYHOCTH, 3aTPYAHCHHS 1T
pH OTBETE Ha HEKOTOPbIE BOITPOCHI.

CTyzieHT IeMOHCTPHUPYET OCBOCHHE BEIOPAHHOM TeMbI Ha 0230BOM YPOBHE: JIOMYCKAFOTCSI 3HAY
6-10 UTEIbHbIE OUIMOKY, IPOSIBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUH, CTyJCHT HCIBITHIBACT 3HAUUT
eJIbHBIE 3aTPY/AHEHUS IIPU OTBETE HA JIONIOJHUTEIILHBIE BOIPOCHL.

CTyzieHT IeMOHCTPHUPYET OCBOCHHE BEIOPAHHOM TEMBI Ha YpPOBHE HIDKE 0Aa30BOTO, MPOSBIISAETCS

3-5 .
HEJ0CTaTOYHOCTh 3HAHUH, HABBIKOB.

CTYHCHT HE CMOT IOATOTOBUTH JOKJIAZ, TEM CaAMBIM ITPOABUII ITOJTHOE WJIA TPAKTUYCCKHU TOJTHOE

0-2 . .
OTCYTCTBUEC 3HAHUU 110 BI:I6paHHOI/I TEME.




1. Buabl MeanKo-6Monornueckux AaHHbIX, UX 0CO6eHHOCTU.
Meaunko-6rnonormyeckme faHHble BKAHOUAKOT KAMHNYECKME, TEHETUYECKNE,
brnoxmmMmmnyeckme, GU3MoNorMyeckne 1 aANMAeMmMonormyeckne gaHHole. KnmHmueckme
JAaHHble coaep>xaT nHGopMaLMIo O NauMeHTax: AMarH03bl, CUMMNTOMbI, pPe3yabTaTbl
OCMOTPOB. [eHeTUYeckune AaHHble nNpeacTaBaatoT nociegosatensHoctn JHK, PHK, SNP
N Apyrve MosiekynsipHble MapKepbl. Buoxmmmnueckne gaHHble OTpaXkatoT KOHLLEHTpaLum
mMeTaboantoB, 6enKoB, FOPMOHOB. PU3MONOTNYECKNE AaHHbIE BKIHOYALOT MOKa3aTenm
pabotbl opraHos (KT, 331, saBneHme). INNAEMUONOTNYECKME JaHHbIE OXBATbIBAOT
3a601eBaeMOCTb, PacCMpPOCTPAHEHHOCTb NaTONOrMiA B nonyasaummn. OCObeHHOCTM Takmx
AaHHbIX: HEOAHOPOAHOCTb, 60NbLIOK 06bEM, HaNMUMe LLYMOB U NPOMYCKOB,
HeobX0oAMMOCTb CTaHZaPTM3aLUM N MHTEPNPeTaLnmn B KOHTEKCTE BUONOTNYECKmX

MPOLLEeCCOoB.

2. OnucatenbHble CTaTUCTUKU U UX CBOMUCTBA.

OnucaTtenbHble CTaTUCTUKN NCNONb3YHOTCA ANA MEPBUYHOIO aHaNM3a AaHHbIX U
BKJIFOYAIOT Mepbl LEHTPaNbHON TEHAEHLMM (CpeaHee, MeAnaHa, Moja), Mepbl
M3MEHUNBOCTM (ANCNepCcuns, CTaHAapPTHOE OTKIOHEHWE, pa3Max) U Mepbl GopMbl
pacnpezeneHus (acummeTpus, akcecc). CpesHee YyBCTBUTENBHO K BbIbpocaM, MesmaHa
ycTonumea K HUM. [lncnepcma nokasbiBaeT pa3bpoc AaHHbIX BOKPYT CPeAHEero, a
CTaHAaPTHOE OTKNIOHEHWE — ero MaclTab. ACMMMETPUS yKa3blBaeT Ha CKOLLEHHOCTb
pacnpeseneHuns, 3KCLecc — Ha OCTPOTY MMKa. TN CTaTUCTUKN NMOMOTatoT NMOHATb

CTPYKTYPY AaHHbIX Nepes yraybaeHHbIM aHaan30M.

3. OcHOBHbIe crnocobbl opraHusaLmu BbiI6opKN.

Bbibopka MoO>XeT 6bITb OpraHnM3oBaHa Kak NpocTas ciy4vanHas, ctpatnduumnpoBaHHas,
KfacTepHas uan cuctemaTmyeckas. lNMpocraa cnyyariHas Bblbopka npeanosiaraet paBHYHO
BEPOSATHOCTb OTHOPa KaxAoro anemeHTa. CtpatndumumpoBaHHas AeanT NONyasLmnIo Ha
OAHOPOAHbIe TPyNMbl (CTPaThl), 3 KOTOPbIX AenaeTtca Bbibop. KnactepHas Bbibopka
pa3buBaeT fJaHHbIe Ha KNacTepbl, 3aTEM C/Iy4YaHO OTOMPaAET HEKOTOpPbIE U3 HUX.
Cuctematmyeckas Bblbopka MCNob3yeT GUKCMPOBAHHbIA MHTEPBAA (Hanpumep,
kaxabi 10-n anemeHT). Bbibop MeToaa 3aBUCUT OT CTPYKTYPbl AaHHbIX U Lenemn

nccaneaoBaHUA.

4. MeTtoabl 06paboTku nponyuLeHHbIX 3HaUYeHUN.

MNponyLeHHble 3HaYeHUA MOXHO YAannTb (eC/IN X Mano), 3aMeHUTb



cpefHM/MeAnaHou (AN UNCNOBBIX AaHHbIX) WU MOAOW (418 KaTeropmanbHbix). bonee
CNOXHbIE METOAbl BKAKOUAOT MHOXECTBEHHYHO MMMyTaLnto (NpesackasaHme nponyckos
Ha OCHOBE APYrvx NePeMeHHbIX) U UCMOJ/Ib30BaHWE aNrOPUTMOB MaLUIMHHOrO obyyeHus
(KNN, perpeccus). Ecnm nponyckm HecnydyanHbl (MNAR), TpebyeTtcs cneymanbHbIn

aHanus. BaxHo yunTbiBaTh BANAHNE 06pabOTKM NPOMYCKOB Ha UTOrOBble pe3ybTaThl.

5. Cratncrnueckas AO0CTOBEPHOCTD.

CraTnctnyeckas AOCTOBEPHOCTb OTPaXKaeT HafeXXHOCTb BbIBOAOB, OObIYHO BblipaXkaeTca
yepes p-ypoBeHb (BEPOATHOCTb OLNOKM NP OTKIOHEHUN HYNeBOW rmnoTesbl). Ecam p <
0.05, pe3ysnbTat cumTaeTcsa CTaTMCTUYECKN 3HaunMbIM. JJoBepuTenbHble MHTEpPBabl
MOKa3bIBatOT AMana3oH, B KOTOPOM C 3aJlaHHOM BEPOATHOCTbHO HAaXOAUTCSH UCTUHHBIN
napameTp. MoLWHOCTb TecTa — BEPOSATHOCTb OOHAPYXUTb IPPEKT, €C/IN OH eCTb.
[loctoBepHOCTb 3aBUCUT OT 06beMa BbIbOpKHK, pazmepa addekTa 1 BaprabenbHOCTH

JAHHbIX.

6. Kputepuu ansa nposBepKkn Ha HOPMaJIbHOCTb pacrpeaesieHns, YC/10BUA UX
npUMeHeHus.

[na npoBepkn HOPMaNbHOCTN NCMOAL3YIOT rpadmueckne metoabl (Q-Q plot,
rMCTOrpamMmMbl) 1 CcTaTUCTMUEecKMe TecTbl: Llannpo-Yuaka (a5 manbix BbI6OPOK),
Konamoropoa-CmupHoBa (g5 60nblumx BbI6Opok), AHAepcoHa-[apavHra
(4yBCTBUTENEH K XBOCTaM pacripeseneHuns). Tectbl MPUMEHAOTCA Nnepey,
MCNO/Ib30BaHMEM MapaMeTPUUYECcKMX METOAO0B, TPeOYOLWNX HOPMaSbHOCTM AaHHbIX.
Ecan pacnpeseneHve HeHOpManbHOE, MPUMEHAIOT HeNapameTpuyeckme TecCTbl NN

npeobpa3oBaHNs AaHHbIX.

7. Cnocobbl npeobpa3oBaHUA AaHHbIX.

[na HopmManm3aunm JaHHbIX UCNOAb3YHOT orapudmMmnpoBaHme (419 NPaBOCTOPOHHEMN
aCMMMETPUM), KBaZpaTHbIN KOPEHb (415 yMEPEHHOW acMMMeTpum), npeobpasoBaHme
bokca-Kokca (onTmMmnsnpyet HoOpManbHOCTb). Ina KateropnanbHbIX AaHHbIX MPUMEHAIOT
6uHapwusaumo nam one-hot encoding. CraHzapTu3aums (z-oueHka) u
MacwtabrposaHme (Min-Max) NCnoib3yroT ANA NPUBEAEHNA AaHHBIX K eAUHOMY

AMnanasoHy nepes aHaan3oMm.

8. Kputepum onpegeneHus Bbi6pocoB.
Bbibpochkl onpesenstoT C MOMOLLbH MeXKBapTUAbHOro pasmaxa (IQR: 3HaueHus 3a

npeaenamn Q1 - 1.5:1QR nan Q3 + 1.5:1QR), z-oueHok (3HaueHns > 3 nam < -3),



METOZ0B MalUMHHOro obyueHus (Isolation Forest, DBSCAN). BusyanbHO 1x MOXHO
0bHapyxunTb Ha boxplot nau scatter plot. Beibpocbkl MoryT 6biTb apTedaktamu nam

Ba>XHbIMM HabOAEHMAMMK, MO3ITOMY MX aHaNn3 TPebyeT OCTOPOXKHOCT.

9. MapameTtpuueckasn ctatucTuka. Tectbl AN 3aBUCUMbIX U HE3aBUCUMbIX
BbI6OpOK.

MNapameTpuyeckme TecTbl NpeanonaratoT HOPMaJbHOCTb pacnpeaeneHuns un
OAHOPOAHOCTb Ancnepcui. [na HesaBUCUMbIX BbIOOpoK: t-TecT CTblogeHTa (2 rpynnbi),
ANOVA (>2 rpynn). ns 3aBUCMMbIX BbIGOPOK: MapHbI t-TECT, NTOBTOPHbIE N3MEPeHNA
ANOVA. 371 TecTbl 60/1€€ MOLLHbIE, YEM HEeMapaMeTpruUeckme, HO TPeBYHOT CTPOrmX

AONYLLEHNIA.

10. HenapameTpuueckas ctatuctmka. Tectbl ANA HENPEPbIBHbIX U AUCKPETHbIX
Bbl6OpoOK.

HenapameTpuueckme TecTbl He TpebyroT HOPManbHOCTUW. [114 HenpepbIBHbIX aHHbIX:
MaHHa-Y1THM (He3aBucUMble BbIOOPKM), BunkokcoHa (3aBucnmble Bbibopkm), Kpackena-
Yonnuca (>2 rpynn). Ana AUCKPETHBIX AaHHbIX: XM-KBaApaT, TOUHbIA TecT Puiiepa. ITn

TeCTbl yCTOI7I‘-IVIBbI K Bbl6pOCaM, HO MeHee MOLUHbIe.

11. MpenmywiecTBa U HeAOCTaTKN HenapamMeTPUUECKUX METOAO0B.
MpenMyLecTBa: He TPebyoT HOPMaabHOCTK, YCTOMUMBBI K BbIBpOcam, NPUMEHUMbI K
NOPAAKOBbLIM JaHHbIM. HefocTaTku: MeHee MOLLHbIE NMPW BbINOJHEHUN YCNOBUI ANS
napamMeTpUYECKmX TECTOB, MOTYT TePSATb MHPOPMALMIO MPU PaHXXNPOBAHUN JaHHbIX.
Ncnonb3ytoTcs Npu Manbix BbIOOPKax AN HapyLLUEHUN JOMYLLEHWI NapaMeTpUYecKmnx

TECTOB.

12. Tab2u1Lbl cCONPAXXKEHHOCTN NPU3HAKOB.

TabavLbl CONPAXEHHOCTN NOKa3bliBakOT COBMECTHOE pacnpejeneHme KateropmanbHblX
nepemMeHHbIX. AHaM3MPYOTCA C MOMOLLbIO TecTa XM-KBagpaT (419 60nbLnX BbIBOPOK)
WAN TOYHOTO TecTa Puiiepa (Ana Manbix). Icnonb3yoTca AN nlyvyeHns B3aMMoCBa3en

MeXAy NpU3HaKaMu, HanpuMep, reHeTMYeCKMMM Mapkepamn 1 3aboneBaHnaAMU.

13. KoppenauunoHHbiii aHanus. KoappuumeHTbl Koppensumm, MX 3HaUMMOCTb.
Koppenauus namepser cuny 1 HanpasaeHMe CBA3M MeXAY NepeMeHHbIMM.
KoadpduuwneHT MNMupcoHa (ans anHenHon cazm), CnvpmeHa (419 MOHOTOHHOW),

KeHpanna (ana paHroBbixX AaHHbIX). 3HAUMMOCTb NPOBEPSETCS Yepe3 pP-YPOBEHb.



Koppensauuns He 03HayaeT NPUUMHHOCTb, BO3MOXHbI JIOXHbIe CBA3M U3-3a confounding-

dakTopoB.

14. ABTOKOppenauma.

ABTOKOppenaunsa — CBA3b MeXAY 3Ha4eHUAMN O4HOro BPEMEHHOIO paja C 1arom.
V3mepsaeTtca KoadpPuLMEeHTOM aBTOKOPPENAaLUN, UCMO/Ib3YeTCa B aHanse
AvHamunueckmnx npoueccos (KT, akcnpeccuns reHoB). MoxeT yka3biBaTb Ha

NepuoanNYHOCTb AN TpeHAbl. YuntbiBaetca B Mogensax ARIMA.

15. PerpeccMoHHbIN aHanus.

Perpeccua mogenmpyert 3aBUCUMOCTb MeXAyY MPeanKTopaMmn 1 OTKANKOM. JINHenHas
perpeccus — AnA HENPepPbIBHOrO OTKAMKA, NorncTuyeckas — Ans GuHapHoro.
MHO>XeCTBEHHasA perpeccus BKAOUAET HECKOIbKO NPEeAMKTOPOB. BaxkHble acnekTbl:

NpoBepKa MyAbTUKOJNNHEAPHOCTW, OCTAaTKOB, MHTepnpeTauuns Ko3GPuLMeHTOB.

16. AHann3 BbDKMBaEMOCTH.

AHanusunpyet Bpemsa A0 HacTynaeHus cobbiTns (cMepTb, peumnamns). Metoabl: KannaHa-
Meliepa (KpvBble BbIXXKMBAEMOCTU), NOr-paHK TeCT (CpaBHeHWe rpynn). YumtbiBaet
LeH3ypMpPOBaHHbIe AaHHble (HabatoaeHns, rae cobbiTne He Mpoun3oLwno). NprumeHaeTcs

B KIMHNYECKX nccnegoBaHnAax.

17. Moaenb nponopuuoHasibHbIX UHTEeHcMBHOcTe Kokca.

PerpeccvoHHasa Mogenb ANA aHan3a BbIXKMBAEMOCTU C y4eTOM KOBapmar.
MpeanonaraeT NPONOPLNOHANBLHOCTb PUCKOB. KO3dPULIMEHTbI NOKa3bIBarOT BAUAHNE
npeankTopoB Ha hazard ratio. Vicnonb3yeTtcs ana MHOroMepHOro aHanmsa ¢bakTopos

pucka.

18. MHOromepHbIA aHa/n3 AaHHbIX.
BkatouaeT metoabl cHuKeHua pazmepHocTn (PCA, t-SNE), knactepusaunm (k-means,
nepapxunyeckas), knaccudukaumm (SVM, cnyyariHblin nec). [Mo3BonseT BbISBAAT

naTTepHbl B BbICOKOPa3MepPHbIX AaHHbIX (HaanMep, TpaHCKpI/II'ITOMHbIX).

19. BsaumogpeiicTBue mexxay nepemeHHbIiMU (3¢ ekt moanpukaumm).
B3avmogencTBme o3HavaeT, 4To 3IPdeKT OAHOM NepeMeHHON 3aBUCUT OT 3HAYEH WS
Apyron. AHannsnpyeTca Yepes BKAKOUYEHVE NPON3BEAEHMA MPEANKTOPOB B PErpeccuto.
Mpumep: BAnAHWE reHa Ha 6one3Hb MOXKET 3aBMCeTb OT noa. BaxxHo ana

NepCcoHaNN3MPOBAHHON MEAULINHDI.
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