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

]_ICJ'IBIO AUCHUILIMHBL ABJIACTCA OCBOCHUC MCTOAOJIOIMM aHaIM3a JaHHBIX W IIOJIYUYCHHUC
HAaBBIKOB IMPOBCACHUA KOMIUICKCHOI'O MHTCIUJICKTYAJIbHOTO aHajin3a OT Hadalla 10 MOATrOTOBKH
AHAJIMTHYCCKOI'O OTUYCTa

3a):[aq1/1 OCBOCHUA NTUCHUIIIUHBI:

1.

ITo3nakoMuUThCS C

HHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHBbIX.
CucreMaTH3UpOBaTh CBOU 3HAHUS IO METOJAaM cOopa, MpeaBapUTEIbHON
00pabOTKU M aHAIN3Y NAHHBIX.
[TonyynTh HaBBIKH KOMILIEKCHOTO

MMPpUMCHAA MCTOAOJIOTMI0 MHTCIUJICKTYAJIbHOTO aHaJIn3a WU IOJYUCHHBLIC PAaHCC 3HAHUA B

JHCIMIUTUHAX MAaruCTEPCKON MPOTrPaMMBIL.

[TnaaupyeMbIMu pe3yibTaTaMi 00YYEHUS 0 TUCIUIUIHMHE (MOIYIIIO), SIBISIFOTCS] 3HAHUS,
YMEHUSI, HaBbIKK. [lepedeHp IUIaHUPYEMbIX Pe3yJIbTaToB 00YYEHHs IO TUCHHUIUIMHE (MOIYIIO),
COOTHCCCHHLIX C IINIAHUPYCMBIMU PC3YyJIbTaTaMH OCBOCHHA O6paSOBaTCJ’IBHOﬁ [MporpamMmsl,
npencraBiieH B Tadiuie 1.

2.

3.

METOI0JIO0THEN

aHaJIu3a JaHHBIX,

IIPOBCACHUC KOMIIJICKCHOT'O

3¢ dexTuBHO

Tabmuna 1 — Komnerennun, popMupyeMbie B pe3ylibTaTe W3Y9eHUS TUCIUITHHBI (MOTYJIs )

PCSyJ’ILTaTLI 06yqu1/I$[ 0 AUCIUILIINHE

Ko u Kon u
Ha3zBanne (opmynIpoBKa
OIIOII BO, (opmynmposka HHHKATOpA Kon
COKpaIiCeHHOC KOMTIETEHITUHN NOCTHKCHUA pe3yiib DopMyIUpOBKa pe3ysbTaTa
KOMIIETEHINH
Tara
09.04.03 OIIK-3 : Crioco6en | OITK-3.1x : PJI1 3Hanne | DTamoB aHAIM3a JAaHHBIX
«[Ipuknagnas | aHaTM3MpOBaTH AHanmmupyer
uHdopmaruka» | nmpodeccuoHansbHy0 | TpeOOBaHUS U P2 | Ymenue | IlocraBuTh 3agauy aHanu3a
(M-IIN) nHpopmanuio, CO3/1aeT CLECHApUH JTAHHBIX
BBIJIENATH B HEH HMCIOJIb30BaHUS PJ13 Hasrik | CocraBnenune
TJIaBHOE, TEXHUYECKUX U AQHAJTUTUYECKHIX OTYETOB
CTPYKTYPHPOBATh, MPOrPaMMHBIX
oopMIIATh U CHCTEM
IIPEJCTaBIIATh B OIIK-3.2k : P14 | Ymenue | Haxonuts, cobupats u
BHJC dopmynmpyer 00pabaThIBaTh TaHHBIC
AHATATUYCCKUX 000CHOBaHHBIE PS5 3nanne | MeTomoB CTAaTUCTUYECKOTO
0030pOB C BBIBOJIBI U aHaJIM3a ¥ MAlllMHHOTO
000CHOBaHHBIMHU PEKOMEHAINH IO 00y4eHus
BBIBOZIAMU U HpearaeMbiM P16 | Haebik | ucmosabzoBanus
PCKOMCHAAIUAMU TEXHUYECCKUM U MHCTPYMEHTAIbHBIX
MIPOTPaMMHBIM cpesicTB
PEHICHUSIM 110 HMHTEJJIEKTYaJIbHOTO
npoguo aHaM3a JaHHBIX
JIESITETIBHOCTH
OIIK-4 : Cnocoben | OIIK-4.1x: P/1 3Hanue | DTanoB aHaIW3a JAHHBIX
NIPUMEHSTh Ha Bribupaer
IIPaKTUKE HOBBIE TEOPETUKO- P2 | Ymenue | IlocraBuTh 3amauy aHann3a
HayYHBIE TPUHIUIBI | METOJ0JIOTHIECKYIO JTAaHHBIX
U METOJIbI OCHOBY P13 Hasrik | CocraBienue
HCCIIeI0BaHUI WHHOBAITMOHHBIX AQHAJIMTHYECKUX OTYETOB
Hay4HBIX
UCCIIeI0BaHUI

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIIAOTCA 3aJadd BOCIIMTAHUA TapMOHHUYHO
paanToﬁ, HanI/IOTI/I‘-IHOI\/'I n conuaJibHO OTBETCTBEHHOM JHYHOCTH Ha OCHOBE TPAAUIIUOHHBIX
pOCCHfICKHX JAYXOBHO-HPABCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKHUX HeHHOCTeﬁ, MMpEaACTaBJICHHBIC

B Ta0nure 1.2.




Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCTIUTAHUS

BocnurarenabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

CDOpMI/IpOBaHI/Ie OCO3HaHUus ICHHOCTHU
Hay4YHOI'0 MUPOBO33PCHUA U KPUTUYCCKOI'O FyMaHI/BM CucteMHOE MEIIICHHE
MBIIIJICHUA

(I)OpMI/IPOBaHl/Ie KOMMYHUHKATUBHbLIX HABBIKOB U KYJbTYPbI 0o0IIeHust

CDOpMI/IpOBaHI/Ie HaBbIKOB Hy6J'II/I‘IHOFO Bzaumonomoris u YMmenue pa60TaTI> B KOMaHAC U
BBICTYIJICHUA U MPE3CHTALIUU CBOUX uaeu B3aMOYBAaKCHUE B3aUMOIIOMOIIb

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

JlMCIMIUIMHA OTHOCUTCSI 00sI3aTeIbHONM YacTH Y4eOHOro IUTaHa, OJ0K | JAMCIUIUIMHBI
(Momynn)

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0bemM uCHUIUIMHBI (MOAYJSl) B 3aYETHBIX EIUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIICICHHBIX HA KOHTAaKTHYIO paboTy ¢ oOydarommmucs (1o BHUIAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/IEH B Tabaue 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIUITITUHBI

Tpyno- O0BbeM KOHTaKTHOH paboTHI (Jac)
Cemectp €MKOCTb
Hassarine g)i;) Pl\:_i Hacrs H(JIOMciO)c AynuropHas Breayn- CPC (zli)ToTpo:c/[fi
OI10I1 BO HZ;; v a (Dg)p YAHTOP TopHas rarn
¢ B3.E) Bcero
0300)
nek. | mpak. | ma6. | ITA | KCP
09.04.03
Tpukmnagnas 0D0 MO1.b 3 4 41 8 32 0 1 0 103 €]
nHpopmaTHka

4 CTpyKTypa U coiepKaHue IUCUMILTUHBI (MO1YJIs1)

4.1 CtpykTypa aucuunjanHbl (MoayJs) aias QPO

TemaTudeckuii miiaH, OTpaKAOUIMN COAEpXKAHWE TUCHUIUIMHBI (TIEpeUeHb pa3/IesioB U
TeM), CTPYKTYPHUPOBAHHOE IO BUJIaM YUIE€OHBIX 3aHITHI C YKa3aHUEM X 00bEMOB B COOTBETCTBUHU
¢ yueOHBIM IJIaHOM, TIpHBeACH B Tabmuie 3.1

Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YU€OHOU NeATeTbHOCTH U (HOpMBI
TeKymero Kourpoust st OPO

Kon pe- Kon-Bo yacoB, 0OTBeicHHOE Ha Dopma
Ne HazBanune Tembl 3yJbTara P
Jlex Ipakt JIa6 CPC TEKYLLEr0 KOHTPOJI
00y4eHHs
MeTononorus aHaimsa [TpoekT (yacThb 1O TeMe
1 A Pl 1 4 0 10 poeKT (
JIAHHBIX 1)




ITocranoBka 3amaum,
2 | ompeneneHue HCTOYHHKOB U P12, P14 2 6 0 10
cOOp AaHHBIX

Pa3BeouHbIi aHaINn3 1
3 | npenBaputenbHas 06paboTKa PI6 2 8 0 11

IMpoexT (vacTb O TeMe
2)

[Ipoext (dacTpb 1o TeMe

3)
JIAHHBIX
PJ13, [Ipoext (aHanmuTH4YeCKUit
4 | Metonpl aHaau3a JaHHBIX P15, PII6 3 14 0 80 pasen)
Hroro no tadaune 8 32 0 111

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajas ODO

Tema 1 Memooonoaus ananusa OaHHbIX.

Conepxanre TeMbl: DTanbl aHanu3a. [locTaHOBKA 3a7a4d, UCTOYHUKHA M COOp JTaHHBIX,
KOPPEKTUPOBKA 3a/1auul. Pa3BelovHbIN aHaNM3 NaHHBIX U MpeBapuTeIbHas 00paboTKa TaHHBIX.
AHanu3 JaHHBIX. MHTeprpeTamnus MOJIYYSHHBIX pe3ysibTaToB. Pa3paboTka aHATIUTHYECKHX
OTYETOB.

@dopMBl ¥ METOJIbI IPOBEJACHHS 3aHATHH 1O TeMe, MPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIHSL.

Buapl caMOCTOSATENLHOM MOATOTOBKH CTYIEHTOB O TEME: BBIIOJHEHHUE MPAKTUYCCKOTO
3aaHuUs.

Tema 2 Ilocmanosexa 3adauu, onpedenerue UCMOYHUKO8 U COOP OAHHBIX.

Conepxxanne temsbl: [IpeaMerHast o6iacTh M mpobiIeMa IMOCTAaHOBKHU 3agadd. MeTobl
JICKOMITO3UIIMA W TIOCTAaHOBKA 3aJladydl aHajiu3a JIaHHBbIX. BBIOOp MCTOYHMKOB JIaHHBIX,
CTaTHCTUYECKUE U TIepBUYHbIC naHHbIe. [Iyonuunbie nanasie. KoprnoparuBaeie gannabie. OneHKa
JTAHHBIX ¥ KOPPEKTUPOBKA MOCTABICHHON aHATMTUYCCKOHN 3a1a4H.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKIUS U IPAKTUYCCKUC 3aHATHS.

Bunbsl caMoCTOATEIBHOM MOATOTOBKH CTYACHTOB IO TEME: BBIITOJIHEHUE MPAKTHICCKOTO
3a/laHusl.

Tema 3 Pazsedounsiii ananus u npedgapumenbHas 00pabomrka OaHHbIX.

Conepxanrne TeMmbl: BBIsBIEHHE OCHOBHBIX CTPYKTYp, BBISBICHHE TPOOJIEM IaHHBIX,
BBIOPOCHI, OTKJIOHEHUs. Mcrnonb3oBaHue auarpamMMm U rpaduKoB Ul pa3BeJOYHOIO aHAJIM3A.
Pemenne mpoGieM ¢ JaHHBIMH, 3allOJIHEHHE NPOMYIIEHHBIX HaHHBIX. [IpoBepka rumores
(cpaBHEHUE TPy, IPOBEPKA HA COOTBETCTBUS PACIIPEACIICHUSIM). .

@®opMBbI U METOABI TMPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIUS U IPAKTUYECKUE 3aHATHS.

Buasl caMOCTOSATENEHOM MOATOTOBKHM CTYIEHTOB MO TE€ME: BBIIOJHEHHE MPAKTUYECKOTO
3aJlaHMsL.

Tema 4 MemooOwt ananuza OaHHbIX.

Conepxanne Tembl: BeiOOp MeTOBI B COOTBETCTBHE C 3amadyeii. OCOOEHHOCTH METO/I0B
CTaTUCTUYECKOTO aHalIM3a, aHaJIM3 BPEMEHHBIX DPSOB, MCIOJIb30BAHUE METOJOB MAIIMHHOIO
o0ydyeHus: U HEHUpOHHBIX cereil. MeTtpuku Mmopenend. IlocTpoenne monenei, WX BaluaAIUs,
oowenuaenue. Kpocc-anmupanus. [loctpoenne mnporHozoB. TpeOoBaHUS K aHATMTHUYECKUM
OTYETaM.

@dopMBl ¥ METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIMS U TPAKTUYECKHUE 3aHSTHSI.

Buabl caMoCTOSITENbHOM MOATOTOBKU CTYJIEHTOB IO T€ME: BBINOJHEHUE MPAKTUYECKOTO
3a1aHus.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

B xone u3yueHus AMCUMILUIMHBI CTYIEHTBI JOJDKHBI IOCEIIATh AyJUTOPHBIE 3aHSTHSL.
OcoOeHHOCTh M3y4YeHUS! TUCIHUIUIMHBI COCTOMT B OCBOGHHWU CHCTEMHOTO MOJXOJa K aHaIu3y
JAHHBIX: OT IIOCTAaHOBKHM 3a/ayM, MJAaHHBIX, K MeTojaM HuX o0paloTku M aHaiu3a, K
AHAIUTUYECKOMY OTYETY, BKJIIOUAIOLIUMU PE3YyIbTaThl U BbIBOJLL. Ocob0e MECTO B OBJIa/IEHUU
YacThIO TEM JAHHOW IMCUUIUIMHBI OTBOAMUTCS CaMOCTOSITEIBHON paboTe, MpU 3TOM BO BpeMs
ayJIUTOPHBIX 3aHATHI MOTYT OBITh PACCMOTPEHBI U MpopaboTaHbl HauboJee BaXKHbIE U TPYIHbIC
BOTIPOCHI TI0 TOM WJIM MHOW TeMe TUCIMIUIMHBI, a MPOLEIyphl J0OOYyUeHHUs MOJIeNIei, UX TOTHAs
BaJIM/Iallks BEHIHECEHBI HA CAMOCTOSITEIbHOE O0yUeHHE.

B coorBercTBMM C y4eOHBIM IUIAHOM HANpaBJICHUS MOJITOTOBKH IPOLECC H3YyUEHUS
JUCLUHUILIMHBI IPEAYCMaTPUBAET NPOBEICHUE JIEKINN, IPAKTUYECKUX 3aHATUH, KOHCYJIbTAllUH, a
TaK)K€ CaMOCTOSITENIbHYIO pabOTy CTY/IEHTOB.

Hwuxe nepeurciienbl npeiHa3HAYeHHBIE JIJI1 CAMOCTOATEIbHOIO U3YyYEHUs CTYICHTAMU T€
BOIIPOCHI, KOTOPbIE BO BPEMsI IIPOBECHUS AyAUTOPHBIX 3aHATUN U3y4YalOTCS HEOCTATOYHO WJIU
M3Yy4EHHE KOTOPBIX HOCUT 0030PHBII XapakTep.

1. HoBbple MeTonmbl CHIDKEHHS pPa3MEPHOCTH MPOCTPAHCTBA IMPU3HAKOB
(UMAP)

2. Merton knacrepuzanuu (DBSCAN)

3. Merton knacrepusanmu t-SNE

4. CTOXACTHYECKUN IPaJUeHTHBIN OyCTUHT

o. AHanu3 BbKHUBAEMOCTH

5.2 OcobennocTn opranu3zanuu OOy4YeHHUsl JJIs JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310pPOBbSl U HHBAJIU/0B

[Tpu HEOOXOAMMOCTH 00YJAIONTUMCS U3 YHUCIIA JIUI] C OTPAHUYEHHBIMA BO3MOKHOCTSIMHU
3JI0POBbSI U MHBATUJIOB (IO 3asiBIICHHIO 00YYAIOIIErocs) MPEI0CTaBIseTCs yueOHas
uH(popMalrs B JOCTYNHBIX (pOpMax C y4ETOM MX UHAUBUAYAIbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEH:

- JUIS JTUI] ¢ HapYLIEHUSIMU 3peHUs: B IeyaTHOH (popMme yBelnmdeHHbIM HIpUpTOM; B hopme
AJIIEKTPOHHOTO  JOKYMEHTa;  WHIUBUAYyalbHblE  KOHCYJIbTAlUM  C  IPUBJICUYECHUEM
TU(IIOCYPIOTIEPEBOAUMKA; MHANBUAYAJIbHBIE 3aaHNs, KOHCYJIbTALUU U JP.

- JUIs JIUL C HApYLLIEHUSIMU CiIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
WHIVBUAYAJIbHbIE KOHCYJNbTAllMM C TPUBICYEHUEM CYpPAONEPEBONUNKA; WHIUBUAYAJIbHbBIE
3a/laHusl, KOHCYJIbTALUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMU OTIOPHO-/IBUTaTEJIbHOTO alllapaTa: B eyaTHoOH ¢popme; B hopme
AJIEKTPOHHOI'O JOKYMEHTA; MH/IMBUyaJIbHbIE 3aJJaHUS, KOHCYJIbTAllUU U JIp.

6 MoHI OLEHOYHBIX CPEICTB JIsl MPOBeIeHUs TeKYIIero KOHTPOJISI U MPOMEKYTOYHOM
arrecTalMy O0YYAKOIIMXCH 10 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanmsmu PI'OC BO s arrectauuu oOydarommxcs Ha
COOTBETCTBUE MX IMEPCOHAIbHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHUs 110
JUCLHUIUTMHE (MOAYIIO) cOo371aHbl (POH/IbI OIICHOUHBIX CPEACTB. THIOBBIE KOHTPOJIBHBIC 33 JaHMs,
METOJANYECKUE MATEpHUasbl, OINPENEISIIONME IPOLEAYPhl OLCHUBAHUSA 3HAHWM, YMEHHMU U



HAaBBIKOB, a4 TAKKC KPUTCPUU U I1OKA3aTCJIN, HCOGXO,Z[I/IMI:IG JJIs1 OCHKU 3H3.HPII>1, yMeHHﬁ, HAaBBbIKOB
U XapakTepu3ymoluue dTanbl (HOpMHUPOBaHUS KOMIETEHLUH B MpOLECCE OCBOEHUS
00pa3oBaresibHON MPOrpamMMmBbl, ripeAcTaBieHsbl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecneyeHne TUCIHUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa
1. Ananu3 naHHBIX : yuyeOHHMK Juis By30B/ B. C. MxutapsiH [u np.] ; moa penakiuei

B. C. Mxurapsina. — MockBa: MW3marensctBo FOpaiit, 2025.— 448c.— (Bsicuee
obpazoBanue). — ISBN 978-5-534-19964-2. — Texkcr : snekrtponHslii // OOpazoBaTenbHAas
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/560311 (mara oOparieHus:
14.01.2025).

2. TacanoB, D.D. WHTemnekryanbHble CHCTEMBbI. Teopus XpaHEHHS U IOHCKA
uHpopmanuu : yueOHuK ans By3oB/ O. 3. Tl'acanoB, B.b. KynpsBues. — 2-¢ u3g., uchnp. u
norn. — Mocksa : WznarensctBo [Opaiit, 2026. — 271 c.— (Bricimee oOpazoBaHue). —
ISBN 978-5-534-08684-3. — Tekcr : anekrponusiid // OOpazoBarenbHas miardgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/584574 (nata oopamenus: 19.05.2026).

3. MupkuH, b. I'. Ba3oBbie MeTO/1bI aHAN3a JAHHBIX : YICOHHK U MPAKTHKYM IS BY30B /
b.I'. Mupkun. — 3-e u3a., mepepab. u nomn. — Mocksa : MznatensctBo FOpaiit, 2025. —
297 c. — (Briciee o6pazoBanme). — ISBN 978-5-534-19709-9. — Teker : 37eKTpOHHBINA //
ObpazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560414 (nata
obpamenus: 01.09.2025).

7.2 Jlonoanumenvnas numepamypa

1. Jlemumosa, JI. A. Pa3Bemounsiii aHaim3 ngaHHBIX. Python : ydeOHO-MeTommueckoe
nocooue / JI. A. JlemumoBa. — Mocksa : PTY MUPDA, 2023 — Yacte 2— 2023. — 92 ¢c. —
ISBN 978-5-7339-1933-1. — TexkcT : »nekTpoHHBIH / JlaHb : 3IeKTpOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/382691 (mata obpamienus: 25.05.2026). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

2. MareMaTHueCKHe 1 MPOrpaMMHbIE METO/IbI IOCTPOEHUS MOJIeNIel IITyOOKOro 00yueHHsI
: yuebHoe mocodue / A. B. Ilporogssikonos, A. B. [larunesa, I1. A. [1eutioB, P. B. Maiitak. -
Mocksa ; Bonoraa : Undpa-Uuxenepus, 2023. - 176 c. - ISBN 978-5-9729-1484-5. - Tekcr :
anektponHbid. - URL: https://znanium.ru/catalog/product/2094440 (nmata oOparieHus:
31.05.2026)

3. TTamemos, C. B. HMHTemiekTyanbHbple MHPOPMALMOHHBIE CUCTEMBI M TEXHOJOTHH :
meroauueckue ykazanus / C. B. ITanbmoB. — Camapa : [II'YTHU, 2024. — 120 c. — Tekcr :
SIIEKTPOHHBIH // Jlanp : AJIEKTPOHHO-OUOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/463613 (mata oOpamenus: 25.05.2026). — Pexum poctyma: ans
aBTOPU3. NIOJIb30BATEIICH.

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Knuan npogeccuonanvhovie 06a3vl OAHHBIX U UHPOPMAUUOHHO-CHPAGOUHDbIE
cucmemsl (npu HeoOX00UMOCMUL):

1. O6pasoparenbHas miarhopma "FOPANT"

2. DnextpoHHO-OMOMMoTeyHas cucrteMa "ZNANIUM.COM"

3. DrnektpoHHO-OMOMMOTEeYHas cucreMa "JIAHB"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanpuast 6a3a gaHHBIX - Pexxum
noctyma: http://oaji.net/

5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyYHBIX
npodeCcCHOHANIBHBIX 00acTei) - Pexxum nocryna: https://www.prlib.ru/



6. Hudopmannonno-crpaBounas cucrema "Koncymbrant Ilmioc" - Pexum poctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCNOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[OBaHI/IeZ

e Vcr.6ecn.an.nuranus Smart-UPS 3000VA

e MynbT npoektop Nel Panasonic PT-LX26HE

e O0naunblit MonuTop 23" LG CAV42K

e CereBoit MouuTop:HyneBoii kimuent Samsung SyncMaster NC240
e Ycewmrenb-pacnpenenutenb VGA/XGA Kramer VP-200
[IporpaMMHoe obecrieyeHue:

e Microsoft Windows SL 8.1 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)

OIIK-3 : CnocoGeH aHaTU3UPOBATh
npodeccnoHaNBHYI0 HH(POPMAIHIO,
BBIJICTISITH B HEll TMIaBHOE, CTPYKTYP
UpOBaTh, 0HOPMIISITH U NPEACTABIISA
Th B BUJIC aHAIUTHYECKUX 0030pOB

¢ 000CHOBaHHBIMU BBIBOAAMH U PEK
OMEH/IAIMAMH

OIIK-3.1k : AHanmm3upyeT TpeOoBaHHS U cO37ae
T CLICHAPHH HCTIOJIb30BaHUS TEXHUYECKUX U PO
I'PaMMHBIX CHCTEM

OIIK-3.2k : ®opmynupyeT 000CHOBaHHBIE BBIBO
JIbl 1 PEKOMEHIaluY 0 IpeiiaraeMbIM TEXHUY
€CKMM M IPOTPAaMMHBIM PEIICHUSIM N0 MPOPHITIO
JeITeIbHOCTH

OIIK-4 : CiocoOeH NpuMeHsTh Ha
MPaKTHKE HOBBIC HAYYHBIE TIPHHIH
bl ¥ METOJIbI HCCIIEIOBAHUM

OIIK-4.1k : BeiOupaeT TeopeTHKO-MEeTO10JI0T Y
€CKYyI0 OCHOBY HHHOBAIIMOHHBIX HAYYHBIX HCCIIE
JIOBaHUH

Komnerenmus cuntaercst chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciydae, eCJIM MOoITy4YeHHbIE
pe3yibTaTtel OOyueHHMs M0 JAUCLUIUIMHE OLICHEHbl IOJIOKUTEIbHO (Mana3oH KpUTEpPHEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aYTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUYHOR).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAeTCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/u OLleHUBAHUS NIJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMs

Komnetrenmnus OIIK-3 «Crioco6eH aHanmu3upoBath NpodeccHoHATbHYI0 HHPOPMAITHIO,
BBIJICTISITH B HEH INIaBHOE, CTPYKTYPUPOBATh, OQOPMIISTh U MPEACTABIATH B BUIEC aHATUTHUECKUX
0030pOB ¢ 000CHOBAaHHBIMU BBHIBOJAMH M PEKOMEHIALMSIMU

Ta6mmma 2.1 — Kpurepun OlleHKH HHANKATOPOB TOCTHKEHUS KOMITCTCHIIMH

Kputepun oneHHBaHMS Pe3yIbT
aToB O0yJYCHUS

KOPPEKTHAs MOCJICA0OBATCIIBHOC
Tb MMPOBCACHUC aHAJIN3a NaHHBI
X

c(hOpMUPOBAHHBINH HABBIK I10CTa
HOBKH 3aJ1aul

c(hOpMUPOBAHHBINH HABBIK MOJT
OTOBKHM aHAJTUTHYECKUX OTYETO
B

chopMHupOBaHHBIN HaBBIK COOp
a ¥ 00pabOTKM TaHHBIX

CIMOCOOHOCTH UCTIONH30BATHCS
METO/Ibl aHAIN3a JAHHBIX (CTAT
HCTUYECKHE U MAIIMHHOTO 00y
YCHU)

PesynbraTel 00y4ueHHUs 110 AUCIMIUINHE
Koz u gopmymuposka unankar | Ko | Tu
opa JOCTMXKEHUs KoMreTeHuu | A I
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-3.1k : AHamu3upyer Tped Pl 3H
OBAHMSI M CO3/IACT CUCHAPUH HC | 4 aH | DTamnoB aHaNN3a JaHHBIX
MOJIb30BAHUS TEXHUUYECKUX U T1 ne
pPOrpaMMHBIX CHCTEM v
P | me | IlocraButh 3aauy aHanIu3a JaH
2 HU | HBIX
e
Ha
P/ CocraBieHne aHATUTUIECKUX O
3 P ryeros
K
OI1K-3.2k : ®opmynupyeT 000 y
CHOBaHHBIE BBIBOJBI U pekoMeH | PII | me | Haxomuts, cobupats u o6padar
JIAIAY TI0 TIpe/iaraeMbIM TexH | 4 HU | BIBaTH JaHHBIC
MYECKHAM U IIPOTPAMMHBIM PEIl e
EHHSIM 110 TIPO(IITIO AEATEIHEHO 3
CTH PI " MeTo10B CTaTUCTUYECKOIO aHa
5 :12 JIU3a ¥ MAIIHHHOTO O0Y4YeHUs
PII Ha | ucronp3oBaHMs HHCTpYMEHTAT
6 BBl | BHBIX CPEJCTB HHTEIUIEKTYaJIbH
K Or0 aHAJIN3a JaHHBIX

c(hopMHUPOBABIIHNIACS HABBIK UC
MI0JIb30BaHUsI HHCTPYMEHTAJIbH




bIX CPCACTB UHTCIVICKTYAJIbHOT
O aHaJIM3a JaHHBIX

Komnerennus OIIK-4 «Crioco0eH NprMeHsTh Ha IPAKTUKE HOBbIE HAyUHbIE TPUHIIUIIBI

U METOBI HCCHCHOB&HHﬁ))

Tabnuna 2.2 — Kpurepun orieHKA UHAUKATOPOB JTOCTHKEHHS KOMITETCHITUU

PesynbraTel 00y4ueHNUs 110 AUCIUIUINHE
Ko u gopmymupoka unaukar | Ko | Tu Kpurepuu ouenrnBanus pe3ynbt
opa JOCTWXeHHs KoMmnereHuuu | A [ I aToB 00y4YeHus
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-4.1k : Beibupaet Teopetn PII 3H KOppEKTHas OCIe0BATEIFHOC
KO-METONONIOTHYECKYI0 OCHOBY | 4 aH | DTamnoB aHanM3a JaHHBIX Th NPOBEJICHNE aHAN3a JaHHbBI
WHHOBAIIMOHHBIX HAyYHBIX HUCC ue X
JIeI0BaHUM v
P/l | me | IlocraButh 3aauy aHaim3a 1aH | cOPMUPOBAHHBIN HABBIK OCTA
2 HH | HBIX HOBKH 3aJa4H
e
P/ Ha CocTaBieHNE aHATUTHYECKUX O COpMUPOBAHHBII HABLIK NIOAT
BbI OTOBKH aHAJIMTUYCCKHUX OTUCTO
3 « TYETOB s

TaOnuia 3amosiHgeTcs B COOTBETCTBUU C pazzaenoMm 1 Paboueil mporpamMmbl TUCHUILIUHbI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEACTB MO TUCHUIUIMHE (MOYIIIO)

KonTtponupyemsie miaHupyeMBbIe pe3
YJIBTaThl O0ydeHHS

KonTtpoiupyemsie TeMBI
WCLUIUTHHBI

HammeHOBaHHE OLIEHOYHOTO CPEICTBA U TIP
encrasieHue ero B ®OC

Texkylmuil KOHTPOJIb

IIpomexxyTouHas aT
TecTauus

Ounast popma oOyueHUst

PI1 3Hanue : DTanoB aHammM3a | 1.1 MeTO0JIOrHs AHAIN3 ——— —
JIAHHBIX a JTAHHBIX p peny Tp
P2 VYwmenue : ITocraButh 3aga | 1.2. [loctaHoBKa 3a1aum,
4y aHaJ#3a JaHHBIX orpeneieHNue NCTOYHUKOB | [IpoekT HE MPEeITyCMOTPEH
1 cOOp TaHHBIX
PI3 Hagpik : CocTaBnenue an | 1 4. MeToIbl aHATH3 IAH -
AINTHYECKUX OTYCTOB HBIX HE IIPEIyCMOTPEH POCKT
P/4 VYwMmenue : Haxonuts, co6 | 1.2. ITocTtaHoBKa 3amauw,
upath u 00pabaThIBaTh Ja | ompeneeHue UCTOYHUKOB | [IpoekT HE IpeyCMOTpPEH
HHEBIE 1 cOOp TaHHBIX
P15 3Hanue : MeToI0B CTaTUC
A A 1.4. MeTobl aHanu3a JaH
THUYECKOr0 aHAJIM3a U Ma HEIX HE IpeyCMOTpPEH [Ipoext
IIMHHOTO 00yYCHHS
P16 HaBrik : ncnons30BaHus 1.3. Pa3Benounslii aHaan3
HHCTPYMEHTAJBHBIX Cpefl | W mpenBapurenbHas oopa | [Ipoekt [Ipoext
0OTKa JaHHBIX




CTB UHTCJUICKTYAJIbHOI'O a
HaJin3a JaHHbIX

1.4. MeTobl aHanu3a JaH

IIpoext IIpoext
HBIX

4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS I10
pe3yJbTaTaM TEeKYIIUX U TMPOMEXKYTOUYHBIX aTTECTAIlUi MPH MOMOIIN KOJUYECTBECHHOH OICHKH,
BEIpaXCHHOW B Oamax. MakcuManbHas cymma OalljioB Mo qucHumuinHe (Moaynio) pasaa 100
Oamnam.

[TpomexxyTouHas aTTecTalus 1Mo JUCHUIUIMHE «MeToI0I0rus aHaan3a JaHHbBIX)» BKIIOYAET B
ce0s1 BBINIOJIHEHUE MPAKTUUECKUX (COCTABISIONINX €IMHOE TPOCKTHOE 3aJaHue) U
CaMOCTOSITENIbHBIX PaldoT, a TaKXke 00s13aTeNIbHYIO IOJITOTOBKY U CAa4y UTOIOBOTO
AHAJIMTHYCCKOI'O OTUCTA. 3a):[aH1/1;1, BBIITOJICHHBIC B paMKax IPOCKTA MMO3BOJIMA OLICHUTh YPOBCHDb
YCBOCHHUS 00Yy4aIOIIUMUCS 3HAHUN, YMEHUH U HABBIKOB U BBISIBUTH CTEIIEHb CPOPMUPOBAHHOCTH
KOMIeTeHIMH. B KOHIe Kypca IpoBOANUTCS IK3aMEH (B BUE 3alUThl UTOTOBOI'O OTYETA).

O0beM 1 KayecTBO OCBOEHHUS 00Yy4arOIMMUCS AUCIUILINHBI, YPOBEHb C(POPMUPOBAHHOCTU
JUCLUIUINHAPHBIX KOMIIETEHIUI OLIEHUBAIOTCS 110 PE3yJIbTaTaM TEKYLIUX U IPOMEKYTOUHOU
aTTeCTalnii KOJIMYECTBEHHOHN OIEHKOU, BBIPAKEHHOH B 0aJlIax, MaKCUMaJIbHAsi cyMMa 0ajlioB
o aucnuruimee paBHa 100 Gaiam.

[Tpaktuyeckue 3aganus (dactu 1,2, 3 mpoekTa) OIeHUBAIOTCS 1O 15 GayIoB Kaxas, SBISIOTCS
(TekyIas aTTecTalus).

[pakTrueckoe 3aaanne (MTOroBOE 3aJaHNE B PaMKaXx MPOEKTa) MO MPOMEKYTOUHON aTTeCTalluu
oneHuBaercs B 40 0auioB.

HroroBas arrecTars MpoBOIUTCS B (opMe 3alUThl IPOEKTHOTO 3a/1aHus, OlIEHUBaeTcs A0 15
OaJLIoB.

Cymma 6amioB, HAOpaHHBIX CTYACHTOM I10 JUCIUTLIINHE, IEPEBOIUTCS B OIEHKY B COOTBETCTBHH
¢ TaOJInLEH.

Cymm

a Gan

JI0B

OneHka 1
O TPOMEH | s AKTEPHUCTHKA YPOBHS OCBOCHUS AVCIUTIINHEI

IO I | yrounoii a P M

HCI[ | TTecTauuu

NI

HHC
CTyzneHT 1eMOHCTpHUPYeT cHOPMUPOBAHHOCTD ANCIUIUIMHAPHONW KOMIIETEHIIMH Ha UTOTOBOM YPOBHE,

or 91 0o0OHapyXUBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U ITyOOKOe 3HaHNE yIeOHOT0 MaTepuaia, yCBOMI OC

no 10 i;omw—mo HOBHYIO JIUTEPATYPY U 3HAKOM C JOTIOJIHUTENLHON JINTEPATypOH, PEKOMEHI0BAaHHOM MPOrpaMMoi, yM

0 eeT cBOOOTHO BBITIONHATH MPAKTUIECKHE 3aTaHHs, TPETyCMOTPEHHBIE IIPOTPaMMOi, CBOOOIHO OIepup
yeT NpHOOPETEHHBIMY 3HAHUSAMH, YMEHHSIMH, IPUMEHSET HX B CHTYAIHAX HOBBIIICHHOH CIOXKHOCTH.
CTyzAeHT 1eMOHCTpHpPYeT cHOPMUPOBAHHOCTD TUCHUIUIMHAPHON KOMIIETEHIIMH Ha CPEIHEM YPOBHE: O

oT 76 CHOBHBIC 3HaHUsI, yMEHHSI OCBOEHBI, HO JIOMYCKAIOTCsl HE3HAUNTEIbHbIE OITMOKH, HETOUHOCTH, 3aTPYLA

1090 | XOPOMO”  perug IIPU aHAJTUTHYECKUX OIepalysix, IepeHoce 3HaHui 1 yMEHUH Ha HOBBIE, HECTaHJapTHbIE CUTYya
IHH.

or6] | «YAOBICTB CryzneHT 1eMOHCTpHpPYET c(hOPMUPOBAHHOCTD JUCHUIUIMHAPHBIX KOMIIETEHINH Ha 6a30BOM ypOBHE: B

75 | OPHTENLHO | XOJie KOHTPONLHBIX MEpOTIPHUITHH TOITYCKAIOTCS 3HAYUTETbHBIE OIIMOKH, IPOSIBIAETCS OTCYTCTBHE OT
no » JIeTbHBIX 3HAaHHUH, yMEHUH, HABBIKOB 110 JHUCIHILUTHHAPHON KOMIIETCHIIUH, CTYICHT UCIIBITHIBACT 3HAUN




TeJIbHbIE 3aTPYJHEHUS NIPU ONEPUPOBAHUY 3HAHUSIMU M YMEHHAMH IPH UX NIEPEHOCE HA HOBBIE CHTYAI]
UH.
«HE yIOBII .
oT 41 CTBOHTCN CTyzneHT 1eMOHCTpHPYET c(hOPMUPOBAHHOCTH AUCIUIUIMHAPHBIX KOMIIETEHIINIT Ha ypOBHE HIDKE 0a30
1o 60 LHO»p BOTO, MPOSIBIISAETCS] HENOCTATOYHOCTh 3HAHUH, YMEHUIA, HABBIKOB.
«HE YI0BI
ot 01 CTBODHTCN JluciyninvHapHble KOMIIETEHIMH He chOpMUpOBaHbL. [IposBIIsieTcs OIHOE HIIH NPAKTHYECKHU MOJTHOE
040 LHo»p OTCYTCTBHE 3HAHUH, yMEHUI, HABBIKOB.

Cymma OamioB, HaOpaHHBIX CTYAEHTOM I10 BCEM BUJaM Y4eOHOM eATeIbHOCTH B paMKax
JTUCITUTIIMHBI, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TAOTHUIICH.

CyMMZ bao Or1ieHKa 110 TPOMEX
YTOYHOM aTTecTaru XapakTepucTHKa KayecTBa ChOPMHPOBAHHOCTH KOMIICTCHIIMU
O AUCLMIUIN
HE 1
CTyaeHT IeMOHCTpHpYeT cHOPMHUPOBAHHOCTb AUCLMILIMHAPHBIX KOMIICTEHIMIT, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMATHYECKOE U TITyO0KOe 3HaHUE y4eOHOro MaTepuana
91 110 100 «3a4TeHO» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTENBHON IUTEPaTypOl, peKome
orZLao «OTIIMYHO H/IOBaHHOHU IPOTPaMMOii, yMeeT CBOOOIHO BBIMOIHATH NMPAKTUYECKHE 3aJaHuUs, TIPE
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO ONepHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMHU, IPUMEHSIET UX B CUTyallUsIX IOBBIIIEHHOH CI0KHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTh JUCIUILIMHAPHBIX KOMIICTEHIIUH: OCHO
ot 76 110 90 «3a4TeHO» / BHBIE 3HaHUS, YMEHUS OCBOCHBI, HO JJOIyCKAIOTCSl He3HAUUTEIbHBIE ovmn61<1/1, HETOYH
«XOPOIIO» OCTH, 3aTPYAHCHUSI IPH aHATUTHYECKUX OTIepalusiX, IepeHoce 3HAaHUH U yMEHUH Ha H
OBbIC, HECTAHJAPTHBIEC CUTYAIUH.
CTyzeHT AeMOHCTPUpYeT ChOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / JIe KOHTPOJIBHBIX MEPOIIPUATHI JOMTYCKAIOTCS 3HAYNTENIBHBIE OIINOKH, TPOSIBIIETCS O
ot 61 o 75 «YIOBIIETBOPUTENb | TCYTCTBUE OT/ENbHBIX 3HAHUH, YMEHHUH, HABBIKOB 110 HEKOTOPBIM TUCLMIIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT HUCIIBITHIBACT 3HAYNTENbHbIC 3aTPYIHEHUS IPU ONEPHPOBAHH
Y 3HAHWSIMU M YMEHHSIMH IPH UX NIEPEHOCE Ha HOBBIE CHTYAIHH.
«He 3a4TeHO» /
ot 41 110 60 HEYIOBICTBOPHTE V crypenra He cqo(ipanOBale JUCHUILUTHHAPHBIE KOMIIETSHIIUH, IPOSBISAETCS HE0C
TaTOYHOCTh 3HAHUH, YMEHHUI, HABBIKOB.
JIHO»
«He 3a4TeHO» /
JlucuuinHapHbIe KOMIIETEHIIMY He copMHupoBaHsl. [IposBiseTcs moaHoe MM Ipak
ot 0 1o 40 «HEYJOBJIETBOPHTE o -
BHOY TUYECKH [IOJITHOE OTCYTCTBHUE 3HAHUH, yMEHUH, HAaBBIKOB.

S IlpumMepHbIe OLICHOYHBIE CPEeACTBA

5.1 IIpoekT

BbiOpaTh MCTOYHMKM JaHHBIX B COOTBETCTBMHU C IOCTaBJIEHHOHM 3ajadeid, pa3paboTarhb
MeXaHU3M cOopa JaHHBIX JJIS JajbHEWIIero aHanusa. llpoaHanu3upoBaTh JTaHHBIE, BBISIBUTH
npoOaeMbl, UCHONb3ys Tpapuku, auarpammbl. OLEHUTH JaHHbIE, HMX OrpaHUYEHHS IS
nocTaBieHHOU 3a1adu. CKOPPEKTUPOBATh U YTOYHUTH MTOCTAHOBKY aHAJIHM3a JTaHHBIX.

Kpamkue memoouuecxue ykazanus

CTyneHTbl JOJDKHBI MCTIONB30BaTh MOUCK B ceTw MHTEepHeT misi moadopa MCTOYHHMKA
JTAaHHBIX, OLIEHUBATh aKTYaJIbHOCTb M BAJIMAHOCTh UCTOUHUKA. J[1s1 cOOpa NaHHBIX M OLU(POBKU
UCTIOJIB30BaTh CKPUNTHl M3 CBOOOAHOTO JIOCTyNa WM pPa3paboTaTh CaMOCTOSTENBHO.
Hcnonb3oBate s3blk R ans mpenBaputenbHoil 0OpaOoTku AaHHBIX. [IoAroTOBUTH OTYET O
pe3yJbTaTax BBIMOJHEHHE MTPAKTUYECKOTO 3a/1aHusI.

IIxana oyenku

MackumanbHO BO3MOXKHBIN Oalll 32 IPaKTUYECKOE 3ajaHue coctaBisieT 15 Oammos. st
€ro MoJIy4eHHUs JI0JKeH ObITh cOOpaH JlaTaceT, TOTOBBIH K anbHekei 00padoTke B popmare xls,
a TakKe MOJITOTOBJICH OTYET C ONMCaHUEM NCTOYHHKA JTaHHBIX, METOIOB cOOpa U opMaH3allHH,
pe3ysbTaTax MpeaBapuTesIbHOW 00pabOTKH.

Ot 9 no 14 GamioB OyAyT TOJYYEHBl B CiIy4dae, €CIM OTYET COAEPKHUT HEMOJHYIO
UH(OPMALIKIO 0 IPOAETaHHOM padoTe



OoT 5 110 8 Ga/IoB CTYAEGHT MOXKET IMOJIyYUTh B ciydae cOopa nartacera, 6e3 ONuCaHHs
METOJIOB U PE3Y/IHTATOB MPEIBAPUTEIHLHON 00PaOOTKH.

5.2 IlpoekT

PeanuzoBaTh npenBaputTelbHyI0 00pabOTKY JaHHBIX, UCIOJIB30BATh PA3IMYHBIE CXEMBI
KOPPEKTUPOBKU JAHHBIX U OLEHUTh MX BAJIMTHOCTH JJIsl MOCTABIEHHOW 3a7aud. BuIMOTHUTH
CTAaTHCTUYECKUI aHAIIN3 JaHHBIX METOJAAMH JECKPUIITUBHON CTATHUCTUKH.

Kpamkue memoouueckue ykaszanus

JInist BBITIOJTHEHUS 3aJlaHHsl CTYIEHTHI JTOJDKHBI aKTUBHO MCIIONB30BaTh METOJbI OLIEHKU
KayecTBa JaHHBIX, KOPPEKTUBPOBKH, CO3IaHUS JaMMHU-TIepeMeHHbIX. OCHOBHOM s3bIK aHanmu3a R.
OTueT JO0KEeH COAEp)KaTh ATAIbl pabOTHI, Pe3yNlbTaThl 00padOTKH B TaOIWYHOMN, TEKCTOBOU U
rpaduuecko Gopme. Mcronb3zoBaHue CI0KHBIX TPAPUKOB U TUArpaMM SIBISETCS JKeIaTeIbHbIM.

IlIxana oyenku

MackumanbHO BO3MOXKHBIM OallT 32 MPaKTUYECKOE 3ajaHue coctapisieT 15 Oamios. s
€ro MOJIy4eHHUs JT0JKEH ObITh MPOaHATM3UPOBAH JAaTaceT, BbIIEIEHBI BCe MPOOIEMHBIE TaHHBIE,
IPEUIO’KEHBl BAPUAHTHI X KOPPEKTUPOBKH C OIIEHKOH MX OTpaHUYEHUH, a TaKKe MOATOTOBICH
OTYET C OMMCAHUEM ITArOB PabOThI U Pe3yIbTaTOB 00PAOOTKH.

Or 9 no 14 GamioB OyAyT MOJYyYEHBl B CIIy4ae, €CIM OTYET COACPKHUT HEMOJIHYIO
nH(pOpMaIKIo 0 IpoIeTaHHOW paboTe

OT 5 110 8 OaJIOB CTYACHT MOKET MOJIYYUTh B CIydae MOUCKA U KOPPEKTUBPOKU OCHOBHBIX
mpo0JieM ¢ TaHHBIMH, 0€3 OMKICAHUS METOJIOB M PE3YNIbTATOB MpEABAPUTEIHLHON 00pabOTKH.

5.3 IIpoekT

[Ipoananu3upoBaTh JaHHBIE METOAAMM CTATUCTUYECKOrO aHayin3a. [IpoBepuTh runoressl
O CXOJICTBE M Pa3jMuuU B rpymnmnax. BeIsBUTh BO3MOXKHBIE NMPEAUKTOPHL. Mcmomb3ys mMeToabl
CHI)KCHHSI Pa3MEPHOCTH CBEPHYTH MPOCTPAHCTBO MPU3HAKOB U BHIIBUTH HauOoliee 3HAYMMBbIE
npu3Haku. [1oAroTOBUTh AHATUTUYECKUN OTUET

Kpamkue memoouueckue ykazanus

Hcnonb30BaTh METOMBI CTATUCTUYECKOTO aHAIN3a: MPOBEPKU TMIIOTE3, OLIEHKY HIAHCOB,
KOPPEJSIIMOHHBIX aHAJIU3, JUCIIEPCUOHHBIN aHaIW3, a TaKK€ METOJbl CHWKEHUS Pa3MEPHOCTU
(PCA, FA, UMAP). llnsa peaouwzanuu OOpaOOTKA W aHAIM3a MCIOJb30BaTh HHCTPYMEHTHI
o6ubmuorek Python (umm R).

Illxana oyenku

MackuMaabHO BO3MOXKHBIM 0ajul 3a mpakTHUecKoe 3afaHue coctasiser 15 Oamnos. Jlis
€ro TMOJy4YeHHs] JOJDKEH OBIThb MPOAaHAIM3UPOBAH J1aTaceT, BBbIIEIEHBI M O0OOCHOBaHbBI
NOTEHIMAJIbHBIE MPEAUKTOPBI, 00OCHOBaHBI METO/bl aHaIM3a, a TaKXe IMOATOTOBJIEH OTYET C
OTIMCAaHUEM HTANOB Pa0OTHI U PE3YJIHTATOB 0OPAOOTKH.

Ot 9 no 14 GamioB OyayT MONydYeHBl B Cly4ae, €CJIM OTYET COJEPKUT HEMOJHYIO
uH(pOpMaLIKIO 0 MPOIeTaHHOMN paboTe

oT 5 10 8 OaIOB CTYIEHT MOXET MOJIyYUTh B CiIy4ae BbIOOpA MPETUKTOPOB € MOMOIIBIO
TOJIBKO IPOBEPKHU TMIIOTE3, OLIEHKU IAHCOB U KOPPEJIAIIMOHHOTO aHAIM3a.

5.4 IIpoekT

BoimonHuTh aHanu3 natacera s BBIABIECHUS U 000CHOBAHUS MPETUKTOPOB, MOCTPOUTH
MOJIEIINA, CPABHUTHh UX TOYHOCTb, UCIIOJIB3Ys Pa3IMUYHbIE METPUKU KadecTBa. Mcnonb3ys MmeToasl
KJIaCTepU3alluyd pa3feNuTh JaHHblE Ha TPYIIbI, BBIABUTH OcoOeHHOcTH rpynm. IlocTtpouth
MOJIENIU, MCIIONIB3Ysl pa3jMuHble METOJAbl MALIMHHOTO OOYYeHUs: JIMHEHHYI0, JIOTUCTHUYECKYIO,
MYJIbTHHOMHAJIBHYIO, TOPSAJIKOBYIO PETPECCUU, CIyYalHBIA JIEC, METOJ OIOPHBIX BEKTOPOB,
CTOXAaCTUYECKUH TIpaAueHTHBI OycTHHT. IlocTpouTh MOAENH, HMCIOJIB3Ysl HEHpPOHHBIE CETH.
Hcrnonb3yst METPUKHA TOYHOCTH, CPABHUTH MOJIEIIN.



[ToArOTOBUTH AHANUTUYECKUI OTYET IO BHINOJHEHHOMY aHamu3y, O(OpMHTH €ro,
UCHoJNB3Ys Tpaduku, quarpamMmmbl, Ta0auibl. [lokazaTs XapakTepHble 0COOEHHOCTH, IPEICTABUTh
pe3ynbTaT MPOTrHO3UPOBAHUS U CPABHEHUS Pa3INUYHbIC MOJICIICH.

Kpamkue memoouueckue ykaszanus

Hcnonb30Bath At TOMCKA PEIUKTOPOB METOIBI 0TOOpa MpeAnKTopoB. [Ipu mocTpoeHnn
MOJIeJIM CpaBHUBaTh MOJENU MEXIy CO0OM ¢ pa3mu4HbIM Ha0OpOM MPEIUKTOPOB.
OO0ocHOBBIBaBaTh BHIOOP METpHK. [ Bamuaanuu MOJEJCH HCIOJIB30BaTh MPOIEAYPY Kpocc-
BaJIMIALIUU.

Pe3ynbratel uccnemoBaHUS JTOJDKHBI OBITH OQOPMIICHBI B AHAIMTHYECKUI OTYET C
000CHOBaHHUEM MOJYUYEHHBIX PE3YIbTATOB.

Ilxana oyenku

MackruManabHO BO3MOXKHBIN Oai 3a mpakTuueckoe 3ajnanue coctaniser 40 6amios. Jns
€ro IMOJIy4eHHUsI JOJDKEH ObITh MPOAHAIMU3UPOBAH JIATACET, BBIICIECHBI M OOOCHOBaHBI
MPEIUKTOPDI, BHITOJHEHHO CPaBHEHHE MOJIENeH, MOJYyYEHHBIX Pa3IMUYHBIMU METOAAMH, a TaKXKe
MOJITOTOBJICH OTYET C OMUCAHUEM ATANOB PaOOTHI U PE3YIBTATOB 0OPAOOTKH.

Ot 35 no 40 GamroB OyayT MOJYy4YEHBI B CiIydae, €CJIM OTYET COACPKHUT HEIMOJIHYIO
uH(pOpMaLKIO 0 MPOJIeTaHHON paboTe

ot 20 10 34 6aiIOB CTYEHT MOXKET MOTYYHTh B CIIydae BbIOOpa MPEIUKTOPOB C TOMOIIIbIO
TOJIbKO PErpeCcCUOHHBIX METOJIOB M OJHOTO-JIBYX IYPTruX METOA0B. OTYET COACPKUT HEMOIHYIO
nH(pOpMaIHIO 0 IPoJIeTaHHOM padoTe.

ot 10 1o 19 6amnoB cTyIEHT MOXKET IOIYYUTh B ClTydae BRIOOPA MPEAUKTOPOB C ITOMOIIBIO
TOJIBKO PETPECCUOHHBIX METO/IOB C KPATKUM ONKUCAHUEM HCCIIEAOBAHUS.



Karoun paa ®OC

5.1 Jlsist npoeKTHOrO0 3aIaHus MO TUCUHUILIMHE «MeTO10J10TUsl HHTEJJIEKTYaJIbLHOI0

AHaJIn3a JaHHbIX>»

Kpurepunii Onucanue

BbiOOp  HMCTOYHHMKOB  JIaHHBIX B
[Tox0op NCTOYHUKOB JaHHBIX, OIICHKA COOTBETCTBUU c MOCTaBJICHHOM
AKTYyaJIbHOCTH U BaJIMTHOCTH HCTOYHHUKOB 3amaveil. Beibop (wnmum  pa3paboTka)
HaOOPOB JTaHHBIX «MexXaHu3Ma» cOopa JIaHHBIX IS

JIAJIbBHEMIIEr0 aHAJIN3a

Beibop wum  obOocHoBaHme  BbIOOpa

AHanu3 KayecTBa HAOOPOB TAHHBIX IS
HUHTEIICKTYaIbHOM MOJICITH

MeTOJI0B / TeCTOB /

JUIsl aHalM3a KavyecTBa M Xapakrepa
JAHHBIX  pacrojiaraeMoro  Habopa
JIAHHBIX

Wutepnperanus pe3yibTaToOB aHAIN3a
Ka4ecTBa M XapaKkTepa JaHHBIX HCXOJHOTO
natadpeiimMa

ApPryMEHTHPOBAHHBIC BBIBO/IBI

0 KayecTBE JAaHHBIX: HEOOXOIMMOCTH
OYMCTKH, IPEIBAPUTEILHON 00pabOTKH,
JIOTIOJTHEHHUH, TEHEPAIIUH JJAHHBIX

[TpenBaputenbHas 00paboOTKa JaHHBIX,
dbopmupoBanre HaOOPOB JAHHBIX MPUTOJAHBIX
JUISL IPUMEHEHMSI METO/10B MAIlIMHHOTO
oOydeHus

Hcnonp3oBaHne METOJIOB OIICHKH
KadecTBa JIaHHBIX, KOPPEKTUPOBKHU
JAaHHBIX, CO3JaHusd JaMMU-
nepeMeHHbIX. Mcronp3oBanue
CJIO’KHBIX TPa(MKOB U THATrPAMM.

Ananus JaHHBbIX METOJaMH HpHKJIaI[HOfI
CTaTUCTHUKH

[IpoBepka runoTe3 0 CXOACTBE U
pasnuuuu B rpynnax. BeisiBienue
BO3MOXKHBIX ITPEAUKTOPOB. CHUXKEHHE
Pa3MEPHOCTH IPOCTPAHCTBA IPU3HAKOB,
BbIOOP HanboJee 3HaUUMBbIX TPU3HAKOB.

Bei6op meronoB, moneneirt MO
COOTBETCTBYIOILINX 3a/1a4e

AHanu3s naraceta Jis BbISABICHUS U
000CHOBaHHUS TPEAUKTOPOB.
[TocTpoeHHbIe MOJIEINH.
CpaBHUTENBHBIN aHAIN3 UX TOYHOCTH.
O0ocHOBaHME UCTIOIb3YEMBIX METPUK
Ka4ecTBa.

WNurepnperanus

OueHka 3(p¢HEKTUBHOCTH MOCTPOESHHOMN
MHTEJUIEKTYAJIbHON MOJEIIN, OLIEHKA
IIPOrHOCTUYECKOW CHJIBI TOCTPOEHHOU
mozenn MO

Hcnonb30BaHnE HHCTPYMEHTAPHUS

Peanusanus ¢ ucmnons3oBanue python
(nm Rstudio)

I[OCTI/II" HYTBIC PC3YJIbLTAThI

YMeHue cTy/ieHTa peaan30BaTh MOIHbIH
LUKJ UHTEJUIEKTYalbHOU 00paboTKu
JAHHBIX COOTBETCTBYIOLIMX
NPaKTUIECKOH 3a/1a4e, THITY JaHHBIX
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