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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

3¢ dexTuBHO

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

PCSyJ’IBTaTBI O6y‘IeHI/I$I 10 TUCIHUITITIMHE

Kox u Kon u
Hazpanune (opmynIpoBKa
OIIOII BO, opmyupoBKa HHIUKATOpa Koz
COKpaIiCeHHOC KOMIIETEHITUU NOCTHKCHUA pe3yiib DopMyIupOBKa pe3ysbTaTa
KOMIIETEHINH
TaTa
09.04.03 OIIK-3 : Crioco6en | OIIK-3.1k: PJI1 3Hanne | DramoB aHalIM3a JAaHHBIX
«IpuknagHas | aHAIU3UPOBATH Ananmusupyer
uHdopmaruka» | npodeccuoHansbHy0 | TpeOOBaHUS U P2 | Ymenue | IloctaBuTh 3agauy aHanu3a
(M-IIN) nHpopmanuio, CO3J1aeT CIIeHapHH JTAHHBIX

BBIJIENATH B HEH HUCIOJIb30BaHUS PJ13 Hasrik | CocraBnenune
TJIaBHOE, TEXHUYECKUX U AQHAJTUTUYECKHIX OTYETOB
CTPYKTYPHPOBATh, HPOTPAMMHBIX
oopMIIATh U cHcTeM
MIPEJCTaBIATh B
BHJIE
aHATTUTHYECKUX
0030pOB C
000CHOBaHHBIMHU
BBIBOJIAMHU U
pEKOMEHAAIUSIMH
OIIK-6 : Cnocoben | OIIK-6.2xk : P13 Hasreik | CocraBnenue
HCCIIeI0BATh Pa3pabatsiBaeT AQHAJTMTHYECKHIX OTYETOB
COBPEMCHHBIC METOAbI OLICHKH P14 YwMmenue | Haxoauts, cobuparts u
Ipo6IeMBI 1 KayecTBa 00pabaThIBaTh JaHHBIC
METO/bl uH(pOpMALKH 1 PI5 3nanue | MeTomoB CTaTHCTHYECKOTO
MIPUKIIATHON TEXHOJIOTHH aHATN3a ¥ MAIIUHHOTO
nHdopmaTuk n IIpeJCTaBIECHUS 00yueHHs
pa3BUTHA nHdopmanuu n
nH(GOPMAIMOHHOTO | JAHHBIX
oO1ecTsa
OIIK-7 : Criocoben | OIIK-7.3x : P12 VYwMmenue | [TocraButh 3amauy aHanuza
HCTIONb30BaTh OcymecTBnser JTAHHBIX
METO/bI HAYYHBIX MeTojoIornyeckoe | PJI3 Haspik | CocraBienue
HCCIICIOBAaHUN U 000CHOBaHNE AHAJIMTUYECKHX OTYETOB
MaTeéMaTu4eCKoro Hay4HOro PJI5 3Hanue | MeTo0B CTaTHCTUYECKOTO
MOJICITHPOBAHUS B HCCIIeTOBAHUSA AHATN32 ¥ MAIIUHHOTO
obmactu 06yueHns
MIPOEKTHPOBAHUS H

KOMIIJICKCHOT'O




yIpaBICeHUs
HH()OPMATMOHHBIMHU
CHUCTEeMaMH

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYHO
Pa3BHUTOM, MATPUOTUYHOW M COIMAJIBLHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIUIIMOHHBIX
POCCHUHCKHX TyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBble OpueHTHPBI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

®opMHpoBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIIJICHHUSA

DopMHUPOBaHIE OCO3HAHUS LIEHHOCTU
HAyYHOTO MHUPOBO33PEHUS U KpuTHdeckoro | I'ymanusm CucteMHOE MBIIIIICHHE
MBIIIITICHHS

®opmMupoBaHUE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001LEHMS

®dopMHUPOBaHUE HABBIKOB MTYOIUYHOTO Bzaumonomonis u YMmenue paboTaTh B KOMaHJIe U
BBICTYIUICHUS U MPE3EHTAlN CBOUX UAEH B3aUMOYBaXKEHUE B3aUMOIIOMOIIb

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

JlMcuuIuIHA OTHOCUTCS 00s3aTeNbHOM YacTh Y4eOHOro IuiaHa, OJIOK | JAMCIUIUIMHBI
(Momynn)

3. O0bem AuCHUNIMHBI (MOAYJIS)

O6bemM UCHUIUIMHBI (MOAYJSl) B 3a4ETHBIX EIWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKUX YacoB, BBIJEICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydaromumucs (o BUAaM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, IPUBEIEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0BbeM KOHTaKTHOH paboTHI (Jac)
Cemectp €MKOCTb
Hassarne fg Pl\:_‘ Hacrs HEI?I(iO)C AynuropHas Breayn- CPC léll)’lf)Tl:;L;?
OIIOIT BO Hz;; VII 3 (Dg)p YAHTOP TOpHast -
03(130’) 3.E.) Bcero
nek. | npak. | ma6. | IMTA | KCP
09.04.03
IIpuxnangnas ODO MO1.b 3 4 33 8 24 0 1 0 111 €]
HH(pOpPMATHKA

4 CTpyKTypa U co/iepKaHue QM CUMILIUHBI (MO1YJIs1)

4.1 Ctpykrypa nucuuniunsl (Moay.as) misi O®O

TemaTudeckuii miiaH, OTpaKAOIIMN COJEpKAHWE TUCHIUIUIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPHUPOBAHHOE 0 BUJaM YI€OHBIX 3aHITHI C YKa3aHUEM X 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIaHOM, TIpHBeACH B Tabmuie 3.1



Tabnuua 3.1 — Pa3aens! JUCUUIUTMHBL (MOIYJIs), BUIIBI Y4€OHON EesITeIbHOCTH U (POPMBI
TeKkymero Koutpods st OO

Konx pe- Kos-Bo "acoB, 0TBeJeHHOE Ha
dopma
Ne HazBanue Temsl 3ynbTara
Jlex IIpaxt JIa6 CPC TEKYIIEro KOHTPOJIA
00yueHus
1 Merononorus aHanusa Pl 1 4 0 10 IMpoexT (gacTh O TemMe
JTAHHBIX 1)
Tlocranoska sanat, [poekT (dacTp 1o TEME
2 | ompeneneHue HCTOYHHKOB U P2, P14 2 4 0 10 2)p
cOOp AaHHBIX
PaszBenounslil ananus u Tipoex (9acTh o Teme
3 | npenBaputenbHas 06paboTKa 2 4 0 11 3)p
JTAHHBIX
4 | Meto/pl aHaTH3a JTAHHBIX P13, PS5 3 12 0 80 Tpoext (anammiseckuii
paszen)
HToro mo Tadiauie 8 24 0 111

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

Tema 1 Memooonozus ananuza OAHHbIX.

Copepxanue TeMbl: DTanbl aHanu3a. [locTaHOBKA 3a7a4d, HCTOYHUKHA M COOp JaHHBIX,
KOPPEKTUPOBKA 3a/1auu. Pa3BeTOUHbIN aHaNM3 TaHHBIX U MpeBapUTeIbHas 00paboTKa JTaHHBIX.
AHanu3 JaHHBIX. VHTEeprperanus IOJIyYEeHHBIX pPe3y/IbTaToB. Pa3paboTka aHATUTHUECKUX
OTYETOB.

@dopMBl ¥ METOJIbI IPOBEJACHHS 3aHATHH 1O TeMe, MPUMEHSIEMbIe 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIHSL.

Buapl caMOCTOSATENILHOM MOATOTOBKH CTYJICHTOB IO TEME: BBIIOJHEHHUE MPAKTUYCCKOTO
3aaHuUs.

Tema 2 Ilocmanosexka 3adauu, onpedenerue UCMOYHUKO8 U COOP OAHHbIX.

Conepxanue TeMmbl: [IpeaMerHas o0yacTh W MpoOJeMa IMOCTAHOBKU 3agaud. MeToJbl
JEKOMIIO3UIIMK ¥ TIOCTAHOBKA 3aJadd aHajiW3a JaHHBIX. BBIOOp WMCTOYHHKOB JaHHBIX,
CTaTHCTUYECKUE U TepBUUHbIe naHHbIe. [Iyonuunsie qanusie. KoprnopatuBueie gannbie. OmeHka
JAHHBIX ¥ KOPPEKTHPOBKA TTOCTABIICHHOW aHATMTUYCCKOM 3a/1a4H.

@opMBl U METOJBI TPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKIIUS U IPAKTHYECKUEC 3aHSATHS.

Bunel camocToATenpHONM MOATOTOBKH CTYACHTOB IO TEME: BBIIIOJIHEHHE MPAKTHYECKOTO
3aJIaHMsL.

Tema 3 Pazsedounvlil ananus u npedsapumebHas 00pabomrka OaHHbIX.

Copepxanrie TeMbl: BbIsIBI€HHE OCHOBHBIX CTPYKTYp, BBISIBICHHE MPOOJEM JaHHBIX,
BBIOPOCHI, OTKJIOHEHUs. Vcmonb30BaHWe auarpaMM W TpadUKOB IS Pa3BEJIOYHOTO aHAIU3A.
Pemenne mpobiieM C JaHHBIMH, 3alOJIHEHHE NPONYIICHHBIX MaHHBIX. [IpoBepka rumotes
(cpaBHEHUE TPYIII, IPOBEPKA HA COOTBETCTBUS PACIIPEACIICHUSIM). .

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKIIUS U IPAKTHYSCKUEC 3aHSATHS.

Bunsl caMocToATenbHOM MOATOTOBKH CTYACHTOB IO TEME: BBIIOJIHEHHE MPAKTHYECKOTO
3aJIaHuS.

Tema 4 MemooOwl ananuza OauHbIX.

Conepxanne Tembl: BeIOOp MeTOBI B COOTBETCTBHE C 3amadyeii. OCOOEHHOCTH METO/I0B
CTaTUCTUYECKOTO aHalIM3a, aHaJIM3 BPEMEHHBIX DPSOB, MCIOJIb30BAHUE METOJOB MAIIMHHOIO
0o0ydyeHus1 U HEUpOHHBIX cereil. MeTtpuku Mmopenen. IlocTpoenne monenei, WX BaluaIUs,



oobenuHenne. Kpocc-sanmupanus. Iloctpoenne nporHozoB. TpeOGoBaHHS K aHATUTHYECKUM
OTYeTaM.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTHH: JIEKIIAS U IPAKTUYECKUE 3aHATHUS.

Bunbl caMocToATENbHON MOATOTOBKU CTYAEHTOB I10 TEME: BBINOJIHEHHE NMPAKTUYECKOTO
3aJaHusl.

5 Meroauyeckue YyKa3aHusl AJs1 OOYYAIOIIMXCS MO0 HU3YYEHMI) W Ppeau3anuu
AUCHHUIJIMHBI (MOZYJIs1)

5.1 MerToanyeckue peKOMEHIANUH O0YYalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOATEILHOI PadoThI

B xonme u3ydeHus AMCLMILIMHBI CTYNEHTBI JOJDKHBI IOCEIIATH AyIUTOPHBIE 3aHATHS.
Oco0eHHOCTh M3y4yeHUs! JUCLUIUIMHBI COCTOMT B OCBOEHHUU CHCTEMHOrO MOJXOJa K AHAIU3Y
JAHHBIX: OT IIOCTAHOBKM 3a/lauM, MJAaHHBIX, K MeTojaM HuX o0OpaloTKM M aHaiu3a, K
AQHAIUTUYECKOMY OTYETY, BKJIIOUAIOLUMU PE3YyIbTaThl U BbIBOJBL. Oco00€ MECTO B OBJIaJEHUU
YacThlO0 TEM JAHHOM JMCLUIUIMHBI OTBOAMUTCS CaMOCTOSITEIbHOM paboTe, IpU 3TOM BO BpeMs
AyJUTOPHBIX 3aHATUI MOTYT OBITH PACCMOTPEHBI M IPOpaOOTaHbl HanboJiee BaXKHBIE M TPYTHBIC
BOIPOCHI 0 TOM WJIM MHOW TeMe TUCLMIUIMHBL, a IPOLEeSypbl JOOOyUeHHUs] MoJesIel, UX MOIHas
BaJIMIAIMS BEIHECEHBI HA CAMOCTOSATEIbHOE O0yUeHHe.

B cooTBercTBMM C yueOHBIM IUIAHOM HANpaBJICHUs] MOJITOTOBKM IMPOLECC H3YyYEHUS
JUCLHUIIIMHBI IPEAYCMATPUBAET IIPOBEICHUE JICKIIUN, IPAKTUYECKUX 3aHATUM, KOHCYJIbTAlUH, a
TaKXe CaMOCTOSATENIbHYIO paboTy CTYIEHTOB.

Hwuxe nepednciiensl npeHa3HadYeHHBIE U1 CAMOCTOATEIBHOIO U3yYEHUS CTYICHTAMU T€
BOIIPOCHI, KOTOPBIE BO BPEMS IIPOBEICHUS ayAUTOPHBIX 3aHATHI M3y4arOTCs HEIOCTATOYHO WIIU
M3Y4YEHHE KOTOPBIX HOCUT 0030PHBII XapakTep.

1. HoBble MeTOIBI CHIDKEHHS pa3MEpPHOCTH TPOCTPAHCTBA TPU3HAKOB
(UMAP)

2. Meron knacrepuzaruu (DBSCAN)

3. Merton knacrepuzanuu t-SNE

4. CTOXACTHUYECKUN I'PaJJUeHTHBII OyCTUHT

5. AHanu3 BEDKHBAEMOCTHU

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs JJs JMI C OrPAHUYEHHBIMH BO3MOKHOCTSMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HEOO6XO0MMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUIL C OTPAaHUYEHHBIMH BO3MOKHOCTAMHU
3/10pOBbsI ¥ MHBAIMJIOB (110 3as1BJICHUIO O0y4aIOUIerocs) NpeaocTaBisieTcs yueoHas
uHOpMalKs B JOCTYNHBIX (pOpMax C yUeTOM UX UHAUBUAYAIBHBIX MCUXOPU3NIECKUX
0COOEHHOCTEH:

- JUIS JIUI] C HApYLIEHUSIMU 3pEHUS: B Ie4aTHOM popme yBennyeHHbIM MpudTOM; B hopme
NIEKTPOHHOIO  JOKYMEHTAa;  WHAUBUAYyalbHbIE  KOHCYJIbTAlUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUS, KOHCYIbTAIUH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B Ie4yaTHOH (hopme; B popmMe 3IeKTPOHHOTO IOKYMEHTA;
WHAMBHUAYaJIbHbIE KOHCYJNbTAlMM C TPUBJICUYEHUEM CYpPAONEPEBOIUNKA; HHINBUAYAIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OMIOPHO-JIBUTATEILHOTO arnmapara: B ne4atHoii opme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBUyaJIbHbIE 3aJJaHUs, KOHCYJIBTALlUU U JIp.



6 MOoHI OLIEHOYHBIX CPEICTB JI MPOBeIeHUs TeKYIIero KOHTPOJISA U MPOMEKYTOYHOM
arTecTalMU O0YYAOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mns arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAaHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs II0
JUCHUTUTMHE (MOAYIIO) cO37aHbl (POH/IBI OIICHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33 JaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHMA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKHU 3HAHHUH, YMEHUH, HABHIKOB
U XapakTepusymomme odTanbl  (opMHpPOBaHUS KOMIICTEHIMH B  IPOIECCE OCBOCHHUS
00pa3oBaresibHON MpOrpamMMmBbl, ripeacTaBieHsbl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecnevyeHne TUCIUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. Ananu3 1aHHBIX : y9eOHHK 11 By30B / oJ penakiueit B. C. Mxurapsna. — MockBa :
WznatenbctBo FOpaiit, 2025. — 448 c¢. — (Bricmiee o6pazosanue). — ISBN 978-5-534-19964-2.
— Tekct : oanekrponsbii // OOpa3oBartenbHas mmiatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/560311 (mara obpamenus: 18.06.2025).

2. Kocapenko, H. H., ckyccTBEeHHBII HHTEIUICKT: Teopus, Gpuiiocodus, UCTOPUS, TIPABO
: moHorpacdus / H. H. Kocapenko. — Mocksa : Pycaiinc, 2022. — 314 c. — ISBN 978-5-466-
02029-8. — URL: https://book.ru/book/947014 (mata obOpamenus: 18.06.2025). — Tekcer :
3JIEKTPOHHBIMN.

3. MupkuH, b. I'. Ba3oBbie MeTO/1bI aHAIN3a JAHHBIX : YICOHHK U MPAKTHKYM IS BY30B /
b.I'. Mupkun. — 3-e u3a., nepepadb. u nom. — Mocksa : WznatensctBo IOpaiit, 2025. —
297 c. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-19709-9. — Teker : 37eKTpOHHBINA //
ObpazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560414 (nata
obpamienus: 18.06.2025).

7.2  Jlonoanumenvhas tumepamypa

1. Hemwupona, JI. A. Pa3Benounslii aHanu3 ngaHHbIX. Python : ydeGHO-MeTommueckoe
nocooue / JI. A. JlemumoBa. — Mocksa : PTY MUPDA, 2023 — Yacte 2— 2023. — 92 ¢c. —
ISBN 978-5-7339-1933-1. — TexkcT : »neKTpoHHBIH / JlaHb : 3IeKTpOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/382691 (nata oopamienus: 17.06.2025). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

2. Kpusonanos, C. f., Maremaruka Ha Python : yue6nux / C. 5. KpuBonanos, M. b.
XpunynoBa. — Mocksa : KuaoPyc, 2025. — 455 ¢. — ISBN 978-5-406-13759-8. — URL:
https://book.ru/book/955467 (nata obpamenus: 18.06.2025). — TekcT : 371€KTPOHHBIH.

3. TTamemos, C. B. HMHTemiekTyanbHbple MHPOPMALMOHHBIE CUCTEMBI M TEXHOJOTHH :
meroauueckue ykazanus / C. B. ITanbmoB. — Camapa : [II'YTHU, 2024. — 120 c. — Texkcr :
AJIEKTPOHHBIH // Jlann : AJIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/463613 (mata oOpamenus: 17.06.2025). — Pexxum poctyma: ans
aBTOPH3. IIOJIb30BATEIICH.

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Knuan npogeccuonanvhvie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CNPAGOUHDbIE
cucmemsl (npu HeoOX00UMOCmUL):

1. O6pasoparenbHas miathopma "FOPANT"

2. DnexTpoHHO-OubnmoreyHas cucrema "BOOK.ru"
3. DrnektponHO-OMOMMOTEeYHas cucreMa "JIAHB"



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

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

6. Hudopmannonno-cripaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl) WU MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIl, UCNOJIb3yeMbIX MPH OCYIIECTBJIEHHH 00pPa30BaTEJbLHOIO
npoiuecca no AMCUMILVIMHE (MO1YJII0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHoBHOE 000pyI0BaHUE:

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

e MynbT nnpoektop Nel Panasonic PT-LX26HE

e O0naunsbIit MonuTop 23" LG CAV42K

e CereBoit Monutop:Hynesoit kiment Samsung SyncMaster NC240
e Ycunutenb-pacnpeaenutenib VGA/XGA Kramer VP-200
IIporpammMHoe obecnieueHue:

e Microsoft Windows SL 8.1 Russian

e Python
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Kox n popmynupoBka KOMIIETEHIIH
Hazpanue OIIOII BO, AL 1 bopmymp H Kox n popmynupoBka HHIAKATOPA JOCTIDKCHHS

COKpameHHOe u KOMIICTCHIIUHN

09.04.03 «IIpukmanaa | OIIK-3 : Criocober anammsupoBats | OIIK-3.1k : AHanmm3upyeT TpeOoBaHHS U co37ae
s MHPOPMATHKA» npodeccroHabHYI0 HHPOPMAIHIO, | T CIIEHapHH UCIIOJIb30BAaHUS TEXHUUECKHUX U IIPO
(M-IIN) BBIICIIATD B HEY INIaBHOE, CTPYKTYP | IPaMMHBIX CUCTEM
UpOBaTh, 0HOPMIISITH U NPEACTABIISA
Th B BUJIC aHAIUTHYECKUX 0030pOB
¢ 000CHOBaHHBIMU BBIBOJJAMU U PEK
OMEHIALUIMUI

OIIK-6 : Cniocoben nccnenosats ¢ | OIIK-6.2k : PazpabareiBaeT MeTObI OLIEHKH Kad
OBpEMEHHEBIE TIPOOJIEMBI U METOABI | ecTBa MH(QOpPMAIMHU U TEXHOJIOTHH MIPE/ICTaBIICH
NPHUKIaTHOW HHYOPMATHKH U pa3B | W HHGOPMALUK ¥ JaHHBIX

uTHI HHPOPMATMOHHOTO 00IIecTBa

OIIK-7 : CiocoGeH UCII0Ib30BaTh OIIK-7.3k : OcymecTBIIsSIET METO0TIOTHYECKOE
METO/Ibl HAYYHBIX HCCIICOBAHUNA U | 0OOCHOBaHHE HAYYHOTO UCCICIOBAHHUS
MaTEeMaTUYeCKOr0 MOICITHUPOBAHUS
B 00JIaCTH MPOCKTUPOBAHUS U YIIpa
BJICHUS HUHOOPMAIIUMOHHBIMU CHUCTE
MaMu

Komnerenius cunraercs chopMUpOBAaHHON Ha TAHHOM 3Talle B Cllydae, eCJIi OTy4eHHbIe
pe3yNibTaTthl OO0y4YeHHS 1O JUCIUIUIMHE OIICHCHBI IIOJIOKUTENBHO (JMAara3oH KpPUTEPUCB
OILICHUBAHMSI PE3YIHTATOB O0YUCHUS «3aUTEHOY, «YAOBIECTBOPUTEIHHOY, «XOPOILI0Y», KOTIUIHO).
B cayuae OTCyTCTBUSI MOJOKUTEIHHON OIEHKM KOMIIETEHLIUS HA JAHHOM JTale CUYUTAeTCs
Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlCHUBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-6 «CnocobeH rcciaeoBaTh COBpEMEHHbIE TPOOIEMBI U METOBI
MPUKIAIHON HHOOPMATHUKH U Pa3BUTUS MHPOPMAILITMOHHOTO OOLIECTBAY

Ta6n1/1ua 2.1- KpI/ITepI/II/I OLCHKU MHAUKATOPOB JOCTUKCHUA KOMIICTCHIIUN

PeByJ'ILTaTBI 06yquI/I$[ IO JUCHHUITIMHE

Koy u gopmymupoka unankar | Ko | Tu Kpurepuu ouennBanus pe3yibTt
opa JOCTMXKEHUs KoMreTeHuu | A I aToB O0yJYCHUS
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-6.2k : PazpabaTbiBaeT MeT Ha c(hOopMHUPOBAHHBIN HABBIK TOAT
P CocraBlieHHE aHATUTUYECKUX O
OJTBI OIICHKU KadecTBa HHPOPM 3 BBL | ron OTOBKH aHAJUTHYECKHUX OTUETO
allMy ¥ TEXHOJIOTUH MPEACTaBI K B
eHHsI HH(pOPMAIUU U JAaHHBIX v
P/l | me | Haxomgutb, cobupars u 06padar | chopmMupoBaHHBINH HABBIK COOP
4 HHU | BIBaTh JIaHHBIC a ¥ 00paboTKM TaHHBIX
e
3u CHOCOOHOCTH MCTIOTB30BATHCS
P MeToI0B CTaTUCTUIECKOTO aHa | METOJIbI aHAJIHM3a JaHHBIX (CTaT
5 :1]:: JIU3a ¥ MAIIHHHOTO O0Y4YeHUs HCTHYECKHE U MAITMHHOTO 00y
YeHN)

Komnerenmust OIIK-3 «Crioco0eH aHamu3upoBath MpodeccHoHATbHYI0 HHPOPMAITHIO,
BBIJICTISITH B HEH IIaBHOE, CTPYKTYPHPOBATh, OOPMIISTE U MPEACTABIATH B BUEC aHATUTHUECKUX
0030p0B ¢ 000CHOBAaHHBIMHU BBHIBOJAMH M PEKOMEHTAIHSIMU )



Tabnuna 2.2 — Kpurepun orieHKY HHAUKATOPOB TOCTHKEHHS KOMITIETCHIIUU

PesynbraTel 00y4ueHNs 110 AUCIUIUINHE
Koz u gopmymupoka unaukar | Ko | Tu Kpurepuu ouenrnBanus pe3yibT
0pa JOCTMKEHHS KOMIIETEHIIUI A o aToB O0y4CHUS
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-3.1k : AHanmu3upyer Tped Pl 3H KOPpEKTHas OCIe0BATEIFHOC
OBAHMSA H CO3/IACT CLEHAPHU HC | 4 aH | DTanoB aHa/NN3a JaHHBIX Tb IIPOBEJICHUE aHATIN3a JaHHBI
MOJIb30BAHUS TEXHUYECKHX U IT ne X
pPOrpaMMHBIX CHCTEM v
P/l | me | IlocraButk 3aauy aHaim3a 1aH | cOPMHUPOBAHHBINH HABBIK MOCTA
2 HU | HBIX HOBKH 3aJauu
e
P Ha CocTaBieHUE aHATUTHYECKUX O COpMHPOBAHHbIIi HABLIK NIOAT
BBI OTOBKHU aHAJTUTUYECKUX OTUETO
3 « TYETOB s

Komnerennus OIIK-7 «Crioco6GeH 1cnonb30BaTh METO/IbI HAYYHBIX UCCIIEI0BAaHUN U

MaTeMaTHYECKOro MOJICIMPOBAaHUS B 00JIaCTH IPOEKTUPOBAHUS U YIIPaBJICHUS
MH(OPMAaLMOHHBIMU CUCTEMaMU»

Ta6muma 2.3 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbraThl 00y4eHuUs 0 TUCIUILIMHE
Kox n popmymuposka uugukar | Ko | Tu Kpurepun orieHnBaHus pe3yabT
opa JOCTHXEHHS KoMIleTeHnun | A I aToB 0Oy4YeHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-7.3k : Ocy1ecTBIseET MET v
ononoruueckoe odocHoBanue H | PJI | me | IlocraButs 3amauy anannsa 1aH | chopMHpOBaHHBIN HABBIK MOCTA
Ay4YHOTO HCCIIEAOBAHNUS 2 HHU | HBIX HOBKH 3aJ1au
e
PI Ha CocraBieHHne aHAIUTUYECKUX O C)OpMHPOBAHHBIH HABLIK OAT
3 BBL | roB OTOBKH aHAIUTHYECKUX OTYETO
K B
3 CIIOCOOHOCTH MCTIONB30BATHCS
P " MeTo10B CTaTHCTHYECKOTO aHa | METOJbI aHAIN3a JIaHHBIX (CTaT
5 312 JIU3a ¥ MAIIMHHOTO 00Y4eHUs HCTHYECKHE U MAITMHHOTO 00y
YEeHHUS)

Tabnuia 3amosHgeTcs B COOTBETCTBHUU C pazzaenoMm 1 PaGoueil mporpaMmbl TUCHUIIIMHBI
(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCIMILIMHE (MOIYIIIO)

HanmeHoBaHME OLIEHOYHOTO CPEICTBA U TP

encrasienne ero B POC

Kountponupyemsbie mianupyemele pe3 | Konrponupyembie Tembl [

YJIbTaThI o6yquI/m HUCIUITIINHBI

IIpomexxyrouHas aT

Texymmii KOHTPOJIb
yit p TecTalys




Ounas popma o0ydeHHs
PJI1 3nanue : Oranos aHamusa | 1 1. MeTO0TIOrHS AHAIN3 ——— S
JIAHHBIX a JAHHBIX p peny p
P12 Vwmenne : IloctaButh 3aga | 1.2. [ToctaHoBKa 3amaun,
4y aHaJ#3a JaHHBIX orpeneneHne NCTOYHUKOB | [IpoexT HE TIPEeITyCMOTPEH
1 cOOp TaHHBIX
P13 Hagpik : CocTapnenue an | | 4. MeTo/Ibl aHATH3A JaH -
AINTHYECKUX OTYETOB HEIX HE NPEeNyCMOTPECH POCKT
P14 Vwmenne : Haxomguts, cob 1.2. ITocTanoBKa 3aga4u,
upate u 00pabaThIBaTh Ja | ompeneneHue NCTOYHUKOB | [IpoekT HE TPEeITyCMOTPEH
HHBIE 1 cOOp TaHHBIX
PS5 3nanue : MeToIoB CTaTHC
A 5 1.4. MeTtons!l aHam3a JaH
THYECKOr'0 aHaJn3a U Ma HBIX HE MPEIyCMOTPEH Ipoexr
IIMHHOTO 00yYeHHS

4 Onucanue npoueaypbl OHCHUBaAHUA

KadecTBOo copMHpOBAaHHOCTH KOMICTCHIIMA Ha JaHHOM OJTame OICHHBACTCS I10
pe3y.]'II)TaTaM TGKYHII/IX H HpOMe)KYTOqHBIX aTTGCTaHI/If/'I HpI/I IIoMouIn KOHH‘ICCTBCHHOﬁ OLICHKU,
BhIpOXEHHOW B Oayutax. MakcumaibHas cymMmMma 0ajUloB 1O JUCHHIUIMHE (MoIyito) paBHa 100
Oasam.

IIpomexyTouHast arrecTanus 10 JUCHUILIMHE «MeToq0JI0rus aHaIN3a JaHHBIX» BKIIIOYAET B
ceOsl BBIIIOJIHEHUE MPAKTUYECKUX (COCTABIIAIOIINX €IMHOE ITPOEKTHOE 3aJaHNE) U
CaMOCTOSITENIbHBIX paboT, a TaKkXKe 00s3aTeIbHYI0 MOATOTOBKY U C/lauy UTOTOBOTO
AQHAIUTUYECKOrO OTYETa. 3aJjaHMsl, BHIIIOJEHHBIE B paMKaX IMPOEKTA [103BOJIHS OLIEHUTh YPOBEHb
YCBOEHHsI 00yUYaIOLUIMMUCS 3HAaHUH, YMEHHUI U HABBIKOB U BBISIBUTH CTENEHb CPOPMHUPOBAHHOCTH
KOMIeTeHIMH. B KOHIe Kypca IpoBOANUTCS IK3aMEH (B BUE 3alUThl UTOTOBOIO OTYETA).

O0beM 1 KayecTBO OCBOECHHUS 00Yy4arOIMMUCS AUCIUILIUHBL, YPOBEHb C(POPMUPOBAHHOCTHU
JUCLUIUINHAPHBIX KOMIIETEHIMI OLEHUBAIOTCS 10 PE3yIbTaTaM TEKYIIMX U IPOMEKYTOUHOM
aTTecTaluil KOJIMYECTBEHHOW OLIEHKOW, BEIpaXKEHHON B Oaliax, MaKCUMallbHas CyMMa 0aJljioB
no aucuuiuinHe paBHa 100 Gannam.

[TpakTuyeckue 3aganus (yactu 1,2, 3 mpoekTa) OLleHUBAIOTCS 10 15 6ayuioB KaXkaasi, BISIOTCS
(Tekyiast aTTecTarus).

[TpakTrdeckoe 3aganue (MTOTOBOE 33a/JaHUE B paMKax MPOEKTA) MO MPOMEKYTOYHON aTTeCTalluu
onenunBaercda B 40 0ayU1oB.

HTorosas arrectanus MpOBOIUTCS B (JOPME 3alUTHI POSKTHOTO 3aaHHsI, OIICHUBAETCS 10 15
OaJUIOoB.

Cymma 6amioB, HAOpaHHBIX CTYIEHTOM IO AUCHHUIUTHHE, IEPEBOAUTCS B OIIEHKY B COOTBETCTBUH
¢ TaOJIHIIEN.

Cymm
a Oan
Orenka
JIOB
0 MPOMEXK
. XapaKTepUCTUKA YPOBHSI OCBOCHHS AUCIUTLTAHBI
YTOYHOH a
II0 JI | TTecranuu
HCI]




HILT
HHC
CTyzneHT 1eMOHCTpHUpPYET cHOPMUPOBAHHOCTH AUCHUIIIMHAPHONH KOMIIETEHIIUH Ha HTOTOBOM yPOBHE,
o1 91 00HapyXHUBaeT BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIyO0Koe 3HaHHE yuyeOHOro MaTepHraia, YCBOWI OC
1o 10 (OTIITHO HOBHYIO JIUTEPATYPY U 3HAKOM C JOTIOJIHUTEIbHON JINTEPATYPOH, PEKOMEHI0BAaHHOM MPOrpaMMOM, yM
0 » eeT cBOOOIHO BBITIONHATH MIPAKTHIECKHE 3a0aHHs, TPETyCMOTPEHHBIE IIPOTPaMMOi, CBOOOIHO OIepup
yeT NpHOOPETEHHBIMY 3HAHUSIMHY, YMEHHSIMH, IPAMEHSET HX B CHTYAIHSIX HOBBIIICHHOH CIOXKHOCTH.
CryzeHT 1eMOHCTpHPYET c(hOPMUPOBAHHOCTD JUCHUIUIMHAPHON KOMIIETEHIIMH Ha CPEIHEM YPOBHE: O
ot 76 CHOBHBIE 3HAHHS, YMEHHUS OCBOEHBI, HO JIOIYCKAIOTCS! He3HAYNTENbHBIE OIINOKN, HETOYHOCTH, 3aTPYL
1090 | XOPOMO” ) yerus IpHU aHATUTUYECKHUX OTepalUsIX, HEpeHOCe 3HAHMN M YMEHH Ha HOBbIE, HECTAHAAPTHBIE CUTYa
ILHH.
CTyzeHT 1eMOHCTpHUpPYET c(hOPMUPOBAHHOCTD AUCHHUIUIMHAPHBIX KOMIIETEHINI Ha 6a30BOM YPOBHE: B
6] | €VZIOBIETB | XOJIE KOHTPOIBHBIX MEPOIPHUITHH TOITYCKAIOTCS 3HAYUTEIbHBIE OLIMOKH, IPOSIBIIIETCSI OTCYTCTBHE OT
or 75 | OPHTENBHO | JIETLHBIX 3HAHMH, YMEHUH, HaBBIKOB 110 AUCIUILIMHAPHONW KOMITETEHIIUH, CTYAEHT HCIBITHIBACT 3HAYH
no » TeJIbHBIC 3aTPyJHEHHS IIPH OIEPUPOBAHUY 3HAHUSIMU M YMEHHSIMH P UX NIEpPEeHOCEe Ha HOBBIE CHTYaI]
028
or4] | e yRoBT CTyzneHT 1eMOHCTpHpPYET c(hOPMUPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIIETEHIINIT Ha ypOBHE HIDKE 0a30
1o 60 E:)(:})HTGH BOTO, IIPOSIBISICTCS] HEIOCTATOYHOCTh 3HAHMI, YMEHUH, HaBBIKOB.
«HE yIOBII
ot 01 JlMcIMIUTMHAPpHBIE KOMIIETEHIIMY He c¢(hOpMHUpPOBaHBI. [IpOsIBIAETCS MOTHOE WM MIPAKTHYECKH TTOJTHOE
040 EIT::)(:FHTGH OTCYTCTBHE 3HAHUI, yMECHHUH, HABBIKOB.

CYMMa 6aJIJ'IOB, Ha6paHHbIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbHOCTU B paMKax
JAUCHUIIIIMHBL, IICPEBOAUTCA B OLICHKY B COOTBCTCTBUHU C Ta6J'IHI.IeI>i.

CymmMma Gamto
s OrieHKa 110 TPOMEX
YTOYHOU aTTecTaIy XapakTepucTHKa KadyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINI
O TUCIUILIA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTD JUCIMILTHHAPHBIX KOMIICTEHIIHA, 00Ha
PY’KHBaET BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUE y4eOHOro MaTepuaa
o1 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy M 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypOil, pekome
«OTJIUIHOY H/IOBaHHOU IPOrPaMMOii, yMeeT CBOOOIHO BBIMONHATH MPAKTUYECKHE 3aJaHUsI, TP
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONEepHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET HX B CUTYALHSIX OBBIIICHHOHN CIIOYKHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETCHIHN: OCHO
o176 110 90 «3a4TeHOY / BHBIC 3HAHUSI, YMEHHUS OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAYHUTEIbHBIC OIIHOKH, HETOYH
«XOPOIIIO» OCTH, 3aTPYAHCHUSI TIPH AHATUTHYECKUX OTIEPAIUsIX, IEPEHOCe 3HAHUI U YMEHUIT Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHUIUTMHAPHBIX KOMIIETCHIUI: B X0
«3a4TeHo» / JIe KOHTPOJIBHBIX MEPOIIPUATHI JOMYCKAIOTCS 3HAYNTENIBHBIE OIIMOKH, TPOSIBIIETCS O
ot 61 1o 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAENBHBIX 3HAHUI, YMEHHMI, HABBIKOB 110 HEKOTOPBIM JUCIUILIMHAPHBIM K
HO» OMIIETEHIMSM, CTY/ICHT UCIIBITBHIBACT 3HAUNTENNbHbIC 3aTPYIHEHUS TIPH OIIEPUPOBaHH
Y 3HAHWSIMH M YMEHHSIMH [P X NEPEHOCEe Ha HOBBIE CHTYAIIHH.
«HE 3a4TEHO» / VY cTyneHra He cOPMHUPOBAHBI TUCHUIUIMHAPHBIE KOMIETEHIINH, TPOSIBISIETCS HEI0C
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa! P > 1P
TaTOYHOCTh 3HAHUH, YMEHHH, HABBIKOB.
JIBHOY»
«HEe 3a4TeHO» /
JlucuuIutnHapHbIe KOMITETEHIIMH He c(OpMHUpOBaHbL. [IpOSIBIIsSETCs MOTHOE MM HPaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - .
bHO® THYECKH MTOJTHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

S IlpuMepHbIe OLICHOYHBIE CPEeACTBA

5.1 IlpoekT

BriOpaTh MCTOYHUKM JaHHBIX B COOTBETCTBHH C IOCTABJICHHOH 3amauel, pa3paboTaTh
MEXaHU3M cOopa JaHHBIX IS JanbHeimero aHanusa. l[IpoaHanu3upoBaTh JaHHBIC, BBISIBUTH
npoOsieMbl, HUCHoNb3ys Tpaduku, auarpammbl. OIEHUTH JaHHBIC, WX OTPAHWYCHUS IS
nocTaBiIeHHOM 3aaun. CKOPPEKTUPOBATh U YTOUYHUTH MOCTAHOBKY aHAIN3a JAHHBIX.

Kpamxue memoouueckue ykazanus

CryaeHTBhl JOJKHBI HCIIONB30BaTh MOUCK B ceTH MHTEpHET I mogdopa MCTOYHUKA
JAHHBIX, OIICHUBATh aKTYaJbHOCTh M BATHIHOCTh UCTOYHUKA. [Jig cOOpa MaHHBIX U OLU(POBKU



UCIIONIb30BAaTh CKPUNTHl W3 CBOOOJHOTO JIOCTyma WM pa3paboTarh CcaMOCTOSATEIHHO.
Hcnonb3oBarhk s3bik R myist mpenBaputenbHOi 0OpaObOTKM JaHHBIX. [lOATOTOBUTH OTYET O
pe3ysbTaTax BBITIOJHEHUE MPAKTUYSCKOTO 3a/1aHUs.

LIxana oyenku

MackumanbHO BO3MOXKHBIN OalT 32 MPaKTUYECKOE 3ajjaHue coctapisieT 15 Oamios. s
€ro TMOJIy4EeHHS TOJDKEH ObITh COOpaH AaTaceT, TOTOBBIH K JanbHElIe 00padoTke B popmare xls,
a TaK)Ke TIOJITOTOBJICH OTYET C ONMMCAHUEM HCTOYHUKA JTAaHHBIX, METOJIOB cOopa u (hopManu3aiumu,
pe3yibTaTax MpeaBapuTeIbHON 00pabOTKH.

Ot 9 nmo 14 GamnoB OyayT MOJYY4EHBI B Cy4ae, €CIU OTYET COJEPKUT HEIOJHYIO
nH(pOpMaIKIo 0 IPoJIeTaHHON paboTe

oT 5 10 8 0a/UIOB CTYACHT MOXET IMOJYYHTh B ciiydae cOopa jaracera, 0e3 onmucaHus
METOJIOB U PE3YJIbTATOB MpEABAPUTEIHHON 00pabOTKH.

5.2 IlpoekT

PeanuzoBath npeaBaputenbHyl0 00pabOTKY NAaHHBIX, HCIOIb30BaTh PA3IHUHbIE CXEMbI
KOPPEKTUPOBKH JAHHBIX W OICHUTHh WX BAJIMIHOCTH IS IOCTABJICHHOHM 3a1avd. BBIMOIHHUTH
CTAaTHUCTUYECKUI aHAIIU3 JaHHBIX METOAAMH JECKPUITUBHON CTATUCTUKH.

Kpamkue memoouueckue ykasanus

Jljis BBITMOTHEHUS 3aJaHusl CTYJEHTHI JOJDKHBI aKTUBHO HCIIOJIB30BAaTh METOABI OLEHKU
KaueCcTBa JJAHHBIX, KOPPEKTHBPOBKH, CO3/IaHUS JaMMHU-TIepeMeHHbBIX. OCHOBHOH S3bIK aHanmm3a R.
OT4er IOKEH CONEpKaTh dTambl padOThI, pe3ylbTaThl 00PaOOTKH B TaOIMYHOM, TEKCTOBON U
rpaduuecko Gopme. Hcronbp30BaHKE CIOKHBIX TPAPUKOB U TUATPAMM SBIISCTCS JKEITATCITHHBIM.

Llkana oyenxu

MackumanbHO BO3MOKHBIN 0aJljT 32 IPAKTUYECKOE 3ajaHue cocTtaBisieT 15 Oamtos. st
€ro MOJIy4YeHHUs JTOJDKEH ObITh MPOaHATM3UPOBAH JaTaceT, BbLIEIEHBI BCE MPOOIEMHBIC TaHHBIE,
MIPEUIOKEHBI BAPUAHTHI WX KOPPEKTUPOBKHU C OIICHKOW MX OTPAHUYCHHH, a TAaK)Ke IMOATOTOBIICH
OTYET C OMMCAHUEM ITANOB PabOTHI U PE3yIbTATOB 0OPAOOTKH.

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

oT 5 10 8 OAJTOB CTYIEHT MOXET MOJYYUTh B CITy4ac MOUCKa U KOPPEKTUBPOKH OCHOBHBIX
npo0JieM ¢ TaHHBIMH, 0€3 OMHMCAaHUs METOJIOB M PE3yJIbTATOB MPEABAPUTEITHHON 00paOOTKH.

5.3 IIpoekT

[Ipoananu3upoBaTh TaHHBIE METOAAMH CTATHUCTUYECKOTO aHanu3a. [[poBepUTh TUIIOTE3BI
0 CXOJICTBE M pa3JIuuu B Tpynmnax. BeISIBUTE BO3MOXHBIE MPEIUKTOPHL. M Crmomb3yst MeTOabI
CHI)KEHUSI Pa3MEPHOCTH CBEPHYTh MPOCTPAHCTBO MPU3HAKOB U BBIIBUTH HauOolee 3HAYUMBIC
npu3Haku. [1oArOTOBUTh AaHATUTUYECKUN OTUET

Kpamkue memoouuecxue ykazanus

Hcnonp30BaTh METOMBI CTATHCTHYECKOTO aHAIHM3a: MPOBEPKU TUIIOTE3, OIICHKY IIAaHCOB,
KOPPEJSIIIHOHHBIX aHaN3, TUCTIEPCHOHHBIN aHalM3, a TakKe METOAbl CHUKEHHS Pa3MEpPHOCTH
(PCA, FA, UMAP). llna peaomsauuu 0OpaOOTKM W aHAIM3a HMCIOJIb30BAaTh WHCTPYMEHTHI
oubmuorek Python (umm R).

LIxana oyenku

MackuMaabHO BO3MOKHBIN Oaill 3a MpakTUYECKOe 3a/laHue cocTaBisier 15 6amnos. Jlns
€ro TIONy4YeHHUs JOJDKEH OBITh MPOAHAIM3UPOBAH JIATACET, BBIICIEHBI W OOOCHOBAHBI
MOTEHIIMATbHbIE MPEAUKTOPHI, 0OOCHOBAHBI METObl aHAIHM3a, a TAKXKe MOJTOTOBIEH OTYET C
OTIMCAaHUEM HTANOB PaOOTHI U PE3YIIHTATOB 0OPAOOTKH.

Ot 9 no 14 GamnoB OyAyT MOJy4EHBI B Cly4yae, €CIU OTUYET COJEPKUT HETMOJHYIO
uH(pOpPMaIIMIO O MPOJIeTaHHOM paboTe

0T 5 10 8 0aJJIOB CTYJIEHT MOXKET MOIYYHUTh B CIydae BbIOOpa MPEAUKTOPOB C TOMOIIIBIO
TOJIBKO TIPOBEPKH TUIIOTE3, OIICHKHU IIAHCOB M KOPPEISIIMOHHOTO aHAJIN3a.



5.4 IlpoekT

BrimonHuTe aHanm3 garacera Ui BBIABICHHUS M 00OCHOBAHUS NMPEAUKTOPOB, TMOCTPOUTH
MOJIEJIM, CPABHUTh MX TOYHOCTh,}O HCIONB3ys pas3iMyHble METPUKHU KadecTBa. Mcmonb3ys
METO/ABl KIAcCTepH3allud pa3[eNuTh MaHHbIE HA TPYNIBl, BBIIBUTH OCOOEHHOCTH TPYIII.
[Toctpouth MoOJENM, MCHOJIB3YS pPA3JIMYHbIE METOAbl MAIIMHHOIO OOy4YEHUs: JMHEHHYIO,
JIOTUCTUYECKYIO, MYJbTHUHOMHUAIbHYIO, HOPSAJKOBYIO PETPECCUM, CIyYalHBIM JieC, METOJ
OINOPHBIX BEKTOPOB, CTOXAaCTHUYECKUI rpajueHTHbI OycTuHr. IlocTpouTh Mozenu, MCHoNb3ys
HelpoHHbIE ceTH. VIcroib3yss METPUKH TOYHOCTH, CPABHUTH MOJEIIH.

IToaroToBUTh aHATUTUYECKUH OTYET IO BBHIIOJIHEHHOMY aHaiu3y, O(QOpPMHTH €ro,
UCTIONB3YS TpauKy, TuarpaMmsl, Tabnuibl. [Toka3zaTs xapakTepHble 0COOCHHOCTH, NPEICTABUTD
pe3yibTaT NPOTHO3UPOBAHUS U CPABHEHUS PA3JIMUHbIE MOJIENEH.

Kpamxue memoouueckue ykazanus

Hcnonp30Bath 1711 MOUCKA PEAUKTOPOB METOIBI 0TOOPA MpeAuKTOpoB. [Ipu noctpoeHnn
MOJICJIN  CPaBHMBATh MOJENIM MEXAYy Cco0OM C pa3auuHblM HAOOpOM  IPEIUKTOPOB.
OO0ocHOBBIBaBaTh BHIOOP METpHK. [ Baluaanuu MOJEJECH HCIOJIB30BaTh MPOIEAYPY KpOcc-
BaJIUJJALHH.

PesynbraTthl uccrnemoBaHUS JODKHBI OBITH O(QOPMIICHBI B AHATUTUYECKHHA OTYET C
000CHOBaHMEM MOITY4YEHHBIX Pe3yJIbTaToB.

Ilxana oyenku

MackuManabHO BO3MOXKHBIM 0ajul 3a mpakTudeckoe 3afanue cocrasiser 40 Oamnos. Jlis
€ro TMOJy4YeHHs] JOJDKEH OBIThb NPOAaHAIM3UPOBAH JATaceT, BbIIEIEHbI M O0OOCHOBaHbI
HPEIUKTOPHI, BBIOJIHEHHO CPaBHEHUE MOJIeNeH, OTyYEeHHBIX PA3IMYHBIMU METOJIaMH, a TaKKe
MOJTOTOBJICH OTYET C OMUCAHUEM 3TANOB PadOTHI U PE3yNIbTATOB 00PAOOTKH.

Ot 35 nmo 40 6amnoB OyAyT MONy4YEHBI B CiIy4ae, €CIM OTYET COACPKHUT HEIMOJIHYIO
uH(pOpMaLKIO O NMPOJIeTaHHON paboTe

oT 20 110 34 6ayIoB CTYEHT MOXET IOJIYYUTh B Cllyyae BbIOOpa NPEAUKTOPOB € TOMOIIBIO
TOJIBKO PErPECCUOHHBIX METOJIOB U OJHOTO-ABYX IYpPrUX METOA0B. OTUET CONEPIKUT HETIOIHYIO
nH(}OpMaIIHIO 0 IPoJIeTIaHHOM padoTe.

ot 10 1o 19 6amioB cTyIEHT MOXKET IOIYYUTh B ClTydae BRIOOpa MPEAUKTOPOB C ITOMOIIBIO
TOJIbKO PErPECCHOHHBIX METOJIOB C KPATKUM OIHMCAaHUEM HCCIIeI0BAHNUS.



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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