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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 AucnunymmHa «MeTojbl aHa/IM3a JaHHBIX» ofecreynBaeT (JopMHUpPOBaHUE C/IEAYIOLHUX
KOMIIeTeHI[UH C y4éTOM MHAMKATOPOB MX A0CTHKEHUA

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

[TKC-2 Crioco6HOCTh pa3pabaTbIBaTh IPOTPaMMHOE
obecrieueHrie ¥ TpebOOBaHMUs K IPOrPaMMHOMY [IKC-2.4
obecrieyeHuI0 1o 06paboTKe TaHHBIX

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

CopepxaHue HHAMKATOPA Pe3yibTaT 00yueHust
HHAMKATOpa Aep A P y y

3HaTh OCHOBHBIE THUIIHI 33/]aU B
COBPEMEHHOM aHaJu3e JaHHbIX U
MEeTO/[bl UX PeIleHUs; BO3MOKHOCTU U
OTpaHUYEHUS! TPUMEHSIEMBIX METO/IOB
Y MOZereit st aHaM3a.
CriocobHOCTH 0O60CHOBAHHO YMeTb 0CyIIeCTB/IATh TOCTAHOBKY
TIPUMEHSTh pa3/InuHbIe 3a/lauu ¥ BLIOOP METOZOB [jist
aJITOPUTMBI aHa/IU3a JJaHHBIX peILeHus 3a[jauk C yUeTOM
OLIeHUBaTh OBICTPOZEHCTBYE WMEIOIIUXCST OTPaHUYeHUH,
Pa3/IMYHBIX METOZOB aHa/IM3a OCYIIeCTB/IATH MPeio6paboTKy
JAHHBIX JAHHBIX, OCYIIIECTBIISITh
WHTEepIpeTaryio pe3y/ibTaToB
aHanm3a.
BjiageTsb COBpeMEHHBIMU CPe/ICTBaMU
Y UHCTPYMEHTaMU JIJIs peaii3aljiu
3TAroB M METO/IOB aHa/M3a JJAHHBIX.

IIKC-2.4

2 MecTo auciMIuiuHbI B cTpyKType OOII

W3yueHue auCLUIUIMHBI «MeTofbpl aHanv3a [JaHHBIX» 0a3upyeTcsi Ha pe3yJ/bTaTax
OCBOEHUS CeAYIOLIMX AUCLUIUINH/TIPaKTUK: «MareMaTuka», «[IporpamMupoBaHue», «Teopus
BEpPOATHOCTeN, MaTemMaThyecKasl CTaTUCTHKA U Cy4alHble MPOLecChl», «ba3bl JaHHBIX»

OucuuruiiHa — SIBAsSeTCS  TIpeZILecTBYIOIed [y JUCLIMIUIMH/TIDAKTUK:  «CHCTeMbl
HCKYCCTBEHHOTO UHTeJ/IeKTa», « HeMpOHHBIe CeTU U X MPUIOKEHUSI»

3 O0beM AUCIMILTHHbBI

O6Bem aucHMIUIMHEL cocTaBasgeT — 3 3ET

TPpyA0eMKOCTb B aKaJeMHUYeCKHX yacax
Bupt yueGHoii paGoThI (OpuH akageMuUyeCcKuii yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMUYECKOTO Yaca)
Bcero Cemectp Ne 5
OO0111as1 TPYZA0EeMKOCTh AUCIIUATITMHBI 108 108
AyIUTOpHBIE 3aHATHS, B TOM YHUCJIE: 48 48
JIEKLINU 16 16
naboparopHbie paboThI 32 32




TpaKTUYeCKrue/CeMUHapCKUe 3aHITUs 0 0
CamocTosTenbHas paboTa (B T.4. 60 60
KYPCOBO€ MPOEKTUPOBaHKE)

TpyA0eMKOCTb TPOMEXKYTOUHOM 0 0
arTecTaluu
Bu npome>XyTOuHOW aTTecTalyu
(MTOrOBOTO KOHTPOJIsI TIO IUCLIUTI/IMHE) 3ayer 3ayer
4 CTpyKTypa U cojiepKaHue JUCLUII/IMHBI
4.1 CBopiHbIE JaHHbIE N0 COAEPKaHHUIO AU CLUI/IUHBI
Cemectp Ne 5
No HaumeHnoBanue JIeKuHHB“AH KOHT;;;(; HoR paﬁonﬁlB (CEM) CPC dopma
n/n pasjaeria i TeMbl Kon. Kon. Kom. Kom. | ToRYIero
JMCLMITTAHBI Ne Yac. Ne Yac. Ne Yac. Ne Yac. KOHTPOJIA
1 2 3 4 5 6 7 8 9 10 11
Cbop u
TMO/ITOTOBKA Oruer o
1 JIAHHBIX; 1 2 1 8 1 12 naboparop
Pa3BesjouHbIi Ho¥ pabore
aHa/IH3
WccnenoBanue OrtueT 1o
2 3aBUCUMOCTeH 2,3 4 2 8 1 16 yaboparop
Ho¥ pabore
3amauu OrtueT no
3 KJlacTepy3aLiy 1 4,5 4 3 6 1 10 saboparop
K/IacCUUKaIu HoW pabore
Metoppt Oruet 1o
4 TTOHIDKEHMA 6,7 4 4 6 1 10 naboparop
pa3sMepHOCTH U °
(akTOpHBIY aHa/IK3 Hoid paGore
JepeBbsi peltieHU Ortuet no
5 1St 8 2 5 4 1 12 naboparop
KJ1aCcCUUKAI[UH HOM pabore
II
artecraws aser
Bcero 16 32 60
4.2 KparTkoe co/iep>kaHue pa3/ie/ioB M TeM 3aHATHI
Cemectp Ne 5
Ne Tema Kpartkoe copep:xanue
1 COop ¥ oAroToBKa COop /IaHHBIX U3 Pa3/IMUHBIX UCTOUHUKOB. THIIBI
JaHHBIX; Pa3Be,E[O‘-IHbII‘/JI mikan. OnucaTe/ibHas CTaTUCTUKA. BrisiBieHue
aHa/n3 BbIOPOCOB
2 NccnenoBanue Koppe/isilinoHHbIN ¥ perpecCMOHHbIN aHaTU3.
3aBUCUMOCTEMN YacTHasi, MHOXXeCTBeHHas1 KOppeJsiLiys, UHZEKC
KoppesisiLiui. HesvHeliHasi 1 MHO)KeCTBeHHast
perpeccust. ITapaIoKChl perpeccum.
3 3agauu knactepusauu 1 | OOyueHue C yunTesieM U 0e3 yuuTesst Ha pUMepe
K/accuduKalym KJIACTEPHOI'0 U AVCKPUMUHAHTHOI'O aHaIu3a.
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Nepapxuueckuii K/laCTepHbIN aHamu3 U MeToz k-
cpefHUX. JIMCKPUMHHAHTHBIW aHa/ln3, KBa|paTUUHBIN
JMCKPUMUWHAHTHBIN aHamu3. JJuCKpUMHUHAHTHBIN
aHasv3 Jj1sl MHOTOK/IaCCOBOM K/IaCCU(UKALUK.
Knaccudukanys metonom kNN,

4 MeTozbl MOHWXEHUS ['aBHBIE KOMITOHEHTHI, T/laBHbIE (DaKTOPbI.
pasMepHOCTH U HaxoxxgeHue ¢akTOpHbIX Harpy3ok. Bparienue
(haKTOpHBIM aHa/IN3 (hakTOpOB.

5 [lepeBbs pelieHui AJis [Hepesbs pemiennii CART u CTree. Kpurepun
K/laccuukayu pa3ouenus. O1jeHKa KauecTBa KaacCU(UKaI|m.

[TepeobyueHHbBIE MOIEH, CTIOCOOBI OOPLOBI C
repeoOyueHHeM.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

Cemectp Ne 5

. Kosi-Bo akapjeMuueckux
Ne HaumeHoBaHHe /1a00paTOPHO PadoThI
4acoB

1 CO60p ¥ MOATr0TOBKA JIJAHHBIX /IJIs1 aHA/IH3a 8

2 KoppensiiMoHHbIN ¥ perpecCUOHHbIM aHa/In3 8

3 PerieHue 3a/1aum KacTepu3alyu U KiaccudbuKalyu 6

4 MeTo/1 r/laBHBIX KOMITOHEHT Y (DaKTOPHBIM aHa/Iu3 6

5 [TocTpoeHue epeBbeB pellleHuit /1Jisl pelleHust 4

3a/1auu KjaccuduKaiu

4.4 IlepeyeHb NPAaKTHUYECKHX 3aHATUHN
[TpakTHUeCcKUX 3aHATUHN He MPeyCMOTPEHO
4.5 CamocTosTe/1bHasA padora

Cemectp Ne 5

Koi-Bo akafjeMuueckux

Ne Bupg CPC
4acoB

OdopmiieHre 0TYETOB TI0 1TaOOPaTOPHBIM U

60
TIPAKTUYECKUM paboTam

B XoJe rposeeHus 3aHSITUN 110 AUCHUIT/IMHE MCIIOJIB3YOTCA C/ieAyIole NHTEPAKTUBHbBIE
MeTO/bI 06y‘—IeHI/IH: HY6JII/I‘-IH8H Mnpe3eHTalus, KelC-TexXHOI0TUs

5 IlepeueHb y4eOHO-MeTOJUUECKOT0 00eciedeHUsl JUCHUILTMHBI
5.1 MeToanueckue yKa3aHusA /1A 00y4YarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToguuecKue yKa3aHusl /I 00yJarOIUXCA MO JIabopaTopHBIM padoTam:

Byunes O. C. MeTtozpbl aHa/iM3a JaHHBIX : JabopaTopHbli mpaktukyM / O. C. Byunes, 2022. -
114 c.

5.1.2 MeToauuecKne yKa3aHusl /|/isl 00y4aroIMuXcs 10 CaMOCTOSTe/IbHOM pabore:



Bbyunes O. C. MeTo/p! aHanmu3a JaHHBIX: 371eKTPOHHBIM Kypc / O. C. byunes
https://el.istu.edu/course/view.php?id=957 (mara obpaiijenusi 03.06.25) Pexxum goctyma: ass
3aperucTpup. Nojb3oBaTesel.

6 @DoHj OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEeXYTOYHON aTTeCTaluy Mo JUCHHUIVINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 5 | OTuer no 1abopaTopHoii padore
OmnucaHue npoueaypsbl.

BeirosiHeHMe Kax /101 1abopaTOpHOM paboThI COCTOUT U3 /IByX UacTel: MPaKTUUeCKOMN UacTH B
X0/le KOTOPOi He0OXOJMMO BBITOJIHUTE UH/MBUya/IbHOE 33/jJaHre U TIOAT0TOBKA U 3alluTa
oTueTa 1o j1abopaTopHOii paboTe. Peanu3ariys pelieHus: UHAWBU/YaTbHOTO 3alaHuUsT
OCYILL|eCTBJISIeTCS CPeJCTBaMU si3bIKa NporpammupoBanus Python. B xoze BbimonHeHus
n1abopaTopHOM pabOThI CTYIEHT /10/DKEH MPUMEHUTH [I/Isl BBITIOJTHEHUS 3a[JaHUsT TeOPeTHUYeCKUe
3HaHWS, MT0JTyYeHHbIe B XO7le M3yUYeHusI Kypca, a TakKe MPUOOpecTy MpakTUYeCcKre HaBbIKU
WCT0/Ib30BaHus npoLeayp 1 ¢yHKuui si3pika Python. TToaroroBka otueta o labopaTopHOi
paboTe HeoOXoAMMa [i1s1 3aKPeTIeHHs U T1ePe0CMBIC/IeHHS TIOTyUeHHbIX 3HAHUI 1 HaBbIKOB.
[nst yenerHow cjauu 1abopaTopHoi paboThl HEOOXOAMMO TIPOIEMOHCTPHUPOBATh paboTy
NIpOrpaMMBbl, peaau3yHoLy0 HHANBUYalbHOe 3a/laHie, YCTPAHUTh BbISIBJIEHHbIe
TIperiofiaBaTesieM HeJJOCTaTKH, TO/[TOTOBUTh U 3allUTUTL 0TYeT. TpeboBaHus K 0pOPMIIEHHUIO
MIPOrpaMMHOI0 KO/Ia, a TaK)Ke COZIep>KaHHUI0 OTUeTa yKa3aHbl B COOTBETCTBYIOLLEM pasiesie
METOAMUECKUX YKa3aHUM /11 KaXKJ0l 1abopaTopHOI pabOThI.

KpuTepuu onieHUBaHMS.

B mporiecce 3amuthl 0TUeTa 1o j1abopaTopHoi paboTe, CTY[AEHTY 3aal0TCsl KOHTPOJ/IbHbIE
BOIPOCHI TEOPETHUUECKOTO ¥ TIPAKTUUECKOT0 XapaKTepa, COOTBETCTBYIOIUe TeMe paboThl. s
YCIEIIHOM 3aIUThl OTYeTa CTYJeHTY HeoOX0MMO 1aTh KPaTKOe HU3/I0’KEHHE OCHOBHBIX
pe3yJIbTaToB IMOYUYeHHBIX B XO/Ie BBIITOJTHEHHs 1abopaTOpHOM paboThl, yCTHO OTBETUTh Ha
TeOpeTHUECKKE BOTIPOCHI 10 TeMe 1abopaTopHOL paboThl, a TAKXKe MPOJEeMOHCTPUPOBATh
yMeHHe OPUEeHTUPOBATLCS B HAalIMCAaHHOM TIPOrPaMMHOM Kofie. Y CITelliHas 3alljuTa OTyeTa
ABJISIETCS HEOOXOJMMBIM YCIOBHEM [I/Is BBICTABJ/IEHHUS OL[EHKU «3aUTE€HO» 10 COOTBETCTBYIOLIEH
nabopaTopHo#i pabore.

6.2 OneHouyHbIe cpe/CTBaA /I IPOBe/|eHNs IPOMEXyTOUHOM aTTecTaluu

6.2.1 Kpurepun u cpeacrBa (MeTojbl) OLEHMBAHUA WHJUKATOPOB [OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX NMPOMeXyTOUHOM aTTecTaluu

CpeactBa
(MeToaBI)
NHauKaTop AOCTHHKEHHUS
KpuTepuu onjeHMBaHus OLIeHUBaHHSA
KOMIIeTeHI[UH .
NMPOMEe)XyTOUHOM
aTTecTanuu
[IKC-2.4 [TpuBOgUT TIpUMepBbl MoOjesiell, yC/IOBUM | Y CTHOe
MPUMEHUMOCTH  Mogenell.  Biazeer | cobecesioBaHue TIO
WHCTPYMEeHTaMH1 u TeXHOJIOTUSIMU | TEOPeTUUeCKHUM
peanu3aliid MeTOZOB M MoJesel [jisi | Bompocam U
aHa/iv3a  JlJaHHBIX. Paboraer  co | 3ammra
CrelMaTu3upPOBaHHBIMI TTPOrPAMMHBIMHM | J1TaO0paTOPHBIX
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cpeactBamu. CriocobeH OCYITeCTB/STH | paborT.
BHIOOD METOZIOB M WHCTPYMEHTOB /[IJist
aHa/M3a, OCYIECTB/IATh TPefoOpaboOTKy
JTAHHBIX, WHTEPIIPeTUPOBATh
TMI0/TyUeHHbIE Pe3y/IbTaThl.

6.2.2 TumnoBble OIjeHOUHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniu

6.2.2.1 Cemectp 5, TunosBble oLieHOYHBbIE CPeJCTBA /AJisi NPOBe/JeHUus 3aueTa 1o
JHUCIHILIMHE

6.2.2.1.1 Onucanue npoueaypsl

151 TOrO, YTOOBI MOMYYUTH 3aUeT, He0OXO0AUMO 3aLUTUTh BCe JabopaTopHbIe paboThl U TIPOUTH
WUTOrOBOE TeCTUPOBAaHUE Ha CTpaHulie Kypca "Metoze! aHamu3a faHHbIX'". Tect coctout us 10
BOIIPOCOB, BpeMsl TeCTUpOBaHusl orpaHrueHo 20 muHytamu. [lopor ycremHoro rnpeosoneHus:
60% MpaBU/ILHBIX OTBETOB.

IIpyimep 3aaHus:

YeM pPYKOBOZCTBYFOTCS IIPY BHIOOPE METPUKH PACCTOSTHUSA?
a.KOJIMYECTBOM TIPe/ITI0/IaraeMbIX KIaCTePOB B [JaHHBIX;
b.0o6BeMOM BBIOODKH;

c.crtoco60M HOPMHPOBKH;

d.Tunamu nipeinosiaraeMeIX KJIaCTEPOB B IaHHBIX;_

6.2.2.1.2 Kputepum oleHUBaHUSA

3auTreHo He 3auTeno
JeMOHCTpUpYeT Mo/iyyeHHble 3HaHUsA. YMeeT | HernoHvmaHve Ha3HaueHUs MeTOJ0B aHa/li3a
OCYI[eCTBJISITh IOCTAHOBKY 3a/]auu, BBIOUPATh JIaHHBIX U MaTeMaTUUeCKHUX MOJefeH,
MeTo/ibl aHain3a. PaboTaeT co KOTOpBI€e JieXXaT B UX OCHOBe. He ymeer
CreLMaTM3upOBaHHbIMU TTPOrPAMMHBIMU OCYILLIeCTBUTH [IOCTAHOBKY 3a/jauM.

cpefcTBaMU U OMO/IMOTeKaMU. 3HaeT
OrpaHUYEeHUs IPUMEHSIEMBbIX METO/IOB.
Brnageet criocobamy BepuUpUKALIUK MO/IeJIEeH.
YBepeHHO UHTEePIIPEeTUPYET MO/TyUeHHbIe
pe3yJ/bTaThl.

7 OcHOBHas yyeOHas MTepaTypa

1. TarapuukoBa, T. M. VIHTe/IeKTya/TbHbIM aHa/IM3 JaHHBIX : yueOHOe rocobue / T. M.
TarapHukoBa. — Bosnorga : Undpa-Unxkenepus, 2024. — 172 c. — ISBN 978-5-9729-1772-3.
— TeKcT : 3/1eKTPOHHBIH // JIaHb : 3/1eKTPOHHO-0Mb/moTeuHas cucrema. — URL:
https://e.lanbook.com/book/427826 (marta obpamenus: 03.06.2025). — Pexxum gocTyma: ais
aBTOPU3. TI0/Ib30BaTeIEeH.

[Caiit] — URL: https://e.lanbook.com/book/427826



2. 3osikuH, A. JI. MaremaTryeckoe MOZIe/TMPOBAHKE U aHA/IM3 JAHHBIX : yueOHOe mocobue fist
By30B / A. JI. 3osikuH, M. B. CaprakoB. — Cankr-IletepOypr : Jlanb, 2025. — 128 c. — ISBN
978-5-507-51616-2. — TeKCT : 371eKTPOHHBIH // JIaHb : 371eKTPOHHO-0M0MoTeuHasi cucreMa. —
URL: https://e.lanbook.com/book/455660 (zmata obpaitjerus: 03.06.2025). — Pexxum JocTyma:
[J1s1 aBTOPU3. IT0JIb30BaTeJIei.

[Caiir] — URL: https://e.lanbook.com/book/455660

3. MakkunHY, Y. Python u aHami3 ganHbix. [lepBruHast 00paboTKa JaHHBIX C TPUMEHEeHHeM
pandas, NumPy u Jupiter : cippaBoyHUK / Y. MakKWHHU ; TIePeBOJ, C aHIVIMHCKOTo A. A.
CnunkrHa. — 3-e usg. — Mocksa : [IMK Ilpecc, 2023. — 536 c. — ISBN 978-5-93700-174-0.
— TeKcT : 3/1eKTPOHHBIH // JIaHb : 371eKTPOHHO-0Mb/MoTeuHasi cucreMa. — URL:
https://e.lanbook.com/book/348086 (zmata obpaiijerusi: 03.06.2025). — Pexxum fgoctyma: Ass
aBTOPU3. TI0JIb30BaTeIei.

[Caiit] — URL: https://e.lanbook.com/book/348086
8 Jlono/iHUTE/IbHAA yUyeOHast TMTepaTypa M CIPaBoOYHast

1. MupkuH b. I'. BBefieHue B aHa/mM3 JaHHBIX : Y4eOHUK U MTPAKTUKYM /17151 By30B / B. T
MupkuH, 2022. - 174.

2. Bpanros C. JI. AHanu3 JaHHBIX B HayKe U TeXHWKe. MalmHHOe 00yJyeHue, IMHAMAYeCKre
cucteMsl U yripasienue / C. JI. Bpanrton, k. H. Ky, 2021. - 542.

3. KpuBoJiarios C. 1. BBegeHue B aHa/iu3 JaHHbIX. [IOMCK CTPYKTYpbI JaHHBIX C TIPUMEHEHUEM
s3biKa Python : yue6HOe ocobue / C. §1. KpuBosnarnos, 2024. - 177.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/
3. https://colab.research.google.com/

10 IpodeccuoHanbHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 IlepeueHb HHAOPMALMOHHBLIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
pacnpocTpaHsieMbIX CHeI[HATU3MPOBAHHbIX MPOrPaMMHBIX CPeACTB, WH(OPMaLMOHHBIX
CIIPaBOYHBIX CHCTEM

1. CBoboiHO pacripocTpaHsieMoe rporpaMmMHoe obecrnieuenue LibreOffice

12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHUue AUCIUILTHHbBI

1. ITpoekTop Epson EB-W04LCD.WXGA 1280*800.3000:1.2800 ANSI Lumens

2. 313493 INepcoHanbHbili KoMiibioTep PC/AT-286



