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1. HEJIX OCBOEHUA JUCHUTIINHBI

1.1|Heﬂb}0 W3YYCHHUS! MCIUIUINHEI SBISIETCS H3y4YEHNE AITOPUTMOB MAIIMHHOTO 00y4eHus Ha Python

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazmer) OOIL:

b1.0.03

2.1

TpeGoBaHus K NpeABApUTEJbHON MOAT0OTOBKE 00y4Yal0Ierocs:

211

Craructuueckas 06paboTKa U BU3yanu3alius JaHHbIX Ha Python

2.2

JMcHMIINHBI ¥ IPAKTHUKH, 1J15 KOTOPBHIX OCBOEHNE JAHHOH TUCHUILIMHBI (MOAYJIs) HEOOXOTUMO KAK

npeamecTeyromiee:

221

HpOI/ISBOZ[CTBeHHaﬂ IMIpaKTHUKa, IIpEeAAUIITIOMHAas IpaKTHKa

3. KOMIETEHI[IY OBYYAIOILET OC$sl, °OPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLIATITAHBI
(MOJLY.JIST)

OIIK-4.1: M3y4aeT ¥ HCHOJIb3yeT HA NPAKTHKE HOBbIe HAYYHbIe IPHHIUIbI H METObI HCCJIEN0BAHUI

OIIK-4.2: ®opmann3yeT pemaeMylo npodiaemMy, BbliejsieT JOMUHUpPYIOIIHe (paKTOPbI, ee onpeaeasiommne, 1

apryMeHTHPOBAHO MpeliaraeT BO3MOKHbIEe BADHAHTHI ee PellleHHsI HA OCHOBe HAYYHBIX MPHHIHMIOB H METO10B
HncciaeI0BaHuii

B pe3yabTare 0CBOCHUA TUCHUIIIMHBI 06yllalou1m7icsl JOJIZKEH

31

3HaTh:

3.11

OCHOBHBIC aJITOPUTMbI MAIIIMHHOI'O 06y‘{€HI/I$I;

312

CIIOCOOBI IIpaBUJIBHO (bOpMyJ'II/IpOBaTL 3aJjauyyd MalllMHHOI'O 06y‘{eHI/I$I;

3.2

YMeThb:

3.21

MPUMEHSTH aJrOPUTMbI MATMHHOTO 00Y4eHHS

3.2.2

pa3pa6aTBIBaTB AJITOPUTMBI MHTCJUICKTYAaJIbHOT'O aHaJIn3a JaHHBIX U1 MMPUKIAAHBIX 3a1a4

4. CTPYKTYPA U COIEPKAHME JUCIAIIIMHBI (MOLYJIST)

Kon

HaumenoBanue pa3aesioB u TeM /BH]
3anaTusg/

Cemectp /
Kvnc

Yacos

Komneren-
IMH

Jlutepartypa

[Mpumeyanue

Pa3nen 1. BBenenue B MalllmHHOE
o0yueHnune

11

Tepmunonorus. 3agadun MaIMHHOTO
o0ydeHHs: perpeccus, kiaccudukanus,
kiactepuzanyst. OOBEeKT, IPU3HAK, THITI
MIPU3HAKOB, METOABI pabOTHI C HUMHU.
Mertpuku kadectsa. /JIex/

OIIK-4.1
OIIK-4.2

2.1
3015233 54
35

1.2

[enbto 1a6OpaTOpHO#T pabOTHI ABISIETCS
OCBOEHHE METOI0B MAIIIMHHOI'O
o0yueHus. 3a1a4i U TePMUHOIOTHS
MAIlIMHHOIO0 00Y4eHHs: perpeccus,
KJTacCHU(pUKAINA, KIaCTePU3aIIHs.
OOBEKT, IPU3HAK, TUIIBI IPU3HAKOB,
METOABI pabOTHI C HUMH. MeTpHKn
kauectsa. /J1ad/

12

OIIK-4.1

JI1.1J13.1
3015233 54
35

1.3

CamormoaroroBka. Pabora ¢
HHPOPMAITMOHHBIMHI PECYPCaMHU
JIUTEPATyPOii, ISl MOATOTOBKH K
BBINOJIHEHHIO MIPAKTUYECKUX padoT. /Cp/

26

OIIK-4.1
OIIK-4.2

1.2
3015233 54
35

Paznen 2. Uzyuenune ocHOB padoTsl ¢
BEKTOPHBIMH JAHHBIMH U
Bu3yanu3anmeii. 'paguent. MeToasl
ONTHMM3AIMY IIAAKHX PyHKIMIA.
Peanu3anusi rpaiieHTHOIO CIycKa
JUIS1 IMHEHHOM perpeccun.




2.1

W3zyuyenue ocHOB pabOTHI ¢ BEKTOPHBIMHU
JAaHHBIMU M BU3yanu3aiueil. ['paaueHr.
MeTobl ONITUMH3ALNHN TIATKUX QYHKIUI.
Peanuzanus rpaiu€HTHOTO CIIyCKa JUIs
JTUHEHHOM perpeccun. /Jlex/

OIIK-4.1
OIIK-4.2

1.2
015233 54
95

2.2

M3y4deHne ocHOB pabOThI C BEKTOPHBIMHU
JAaHHBIMU M BU3yanu3anueil. ['paaueHr.
MeToabl ONTUMH3ALNHT TIATKUX QYHKIUI.
Peanuzanus rpaiu€HTHOrO CIyCKa JUIS
JTUHEHHOM perpeccun. /J1ab/

12

OIIK-4.1
OIIK-4.2

JI2.2713.1
0103233 54
25

2.3

Camormonroroska. Padora ¢
MHPOPMAMOHHEIMHU peCypcaMu U
JTUTEPaTypPOH, AJIsl HOATOTOBKH K
BBITIOJTHEHHUIO MPAaKTHYeCKuX padort. /Cp/

30

OIIK-4.1
OIIK-4.2

010233 54
95

Pa3nen 3. CriocoObI OLleHKH Ka4ecTBa
monesneii: holdout u kpoce-
Baauaanua.MerToa OJTHKANIINX cocedeid.
JlepeBbs pelieHnii, ciyqaiHbli Jec,
rpaaneHTHbI OycTHHT. Croco0bI
NMOCTPOCHHSI KOMIIO3ULMI Mo/ieJIeil.

3.1

CrocoObI OIEHKH KauecTBa MOJIENEH:
holdout u kpocc-Banunauus.Meron
onmmkaiimux cocenieil. JlepeBbs pelieHui,
CJIy4alHBIH J1ec, TpaJJueHTHBII OyCTUHT.
Croco0BbI TOCTPOSHUS KOMITO3HITHIA
Mmogzeneil. /Jlex/

OIIK-4.1
OIIK-4.2

J1.1
015233 54
95

3.2

CriocoObI OLICHKH KauecTBa MOJICIICH:
holdout u kpocc-Banumarws. MeTon
Oommkaimux coceneil. JlepeBbs perieHuH,
cirydaitHblii jgec, rpagueHTHbIH CriocoObt
MOCTPOECHUS KOMIIO3UIIMH Mozeneit. /J1a6/

12

OIIK-4.1
OIIK-4.2

JI2.1J13.1
0103233 54
25

3.3

Camomnonroroska. Pabota ¢
MH()OPMAMOHHBIMHU pecypcaMu U
JTUTEPaTypPOH, AJIst IOATOTOBKH K
BBINOJIHEHHIO NIPAaKTHYECKUX padot. /Cp/

30

OIIK-4.1
OIIK-4.2

JI1.2J12.2
01323354
35

KOHTp. paboTa

Paznen 4. AropuT™MbI KJIaCTepU3aIUU:
K-means, DBscan, ariiomeparuBHasi
KJaacrepu3anusi. MeToabl MOHUKEHUS
Pa3MepHOCTH HA OCHOBE MATPUYHBIX
pasno:xennii (PCA u SVD). T-SNE.

41

AnroputMmsl knacrepusanun: K-means,
DBscan, arnmoMmepaTiBHas KITaCTepH3AIIHS.
MeToabl MOHUKEHUS] pa3MEPHOCTH Ha
OCHOBE MaTpH4HBIX pazioxennii (PCA u
SVD). T-SNE. /JIex/

OIIK-4.1
OIIK-4.2

2.2
013233 54
95

4.2

KIIACTEPU3AIIVIA C
HCIIOJIbB30BAHUE AJITOPUTMA K-
CPEJIHUX. Ilenb paboThL: MOIY4UTD
MPAKTHKY aHAIN3a CTATHCTHIECKHUX
JAHHBIX C UCHOJIB30BaHHEM anroputMa K-
cpeqHUX. ANTOpUTMBI K1acTepmsarmu: K-
means, DBscan, arnomepaTtuBHas
KIIacTepH3arys. MeTo sl MOHKeHUS
Pa3MEpHOCTH HAa OCHOBE MaTPHYHBIX
pasnoxenuii (PCA u SVD). T-SNE. /J1a6/

12

OIIK-4.1
OIIK-4.2

JI1.2J12.3J13.1
013233 54
95

4.3

CamomnoaroroBka. Padota ¢
UH(POPMAIMOHHBIMH PeCypcaMu 1
JIUTEPATypOil, AJsi HOATOTOBKH K
BBIMOJIHEHHIO TIPAKTHUECKUX padoT. /Cp/

30

OIIK-4.1
OIIK-4.2

J2.1
0105233 54
95

Paznean 5.

5.1

[2x3amen/

36

OIIK-4.1
OIIK-4.2

5. OHEHOYHBIE CPEJICTBA




5.1. OueHouHble MaTepuaJibl AJid TEKylero KOHTpoJas u l'IpOMe)I(yTO‘IHOﬁ aTrecTaluun

HpeZ[CTaBJIeHBI OTACIBbHBIM JOKYMEHTOM

5.2. Ouenoqmﬂe MaTepuajabl I TUATHOCTHYICCKOT0 TECTUPOBAHUSA

HpeZ[CTaBJ'IeHLI OTACIIBHBIM JOKYMEHTOM

6. YHEBHO-METOJNYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomennyemas aureparypa

6.1.1. OcHoBHas qUTepaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue WznarenscTBo, rox | Koany-Bo
JIT.1  |XKyxosckwuii O. U. WNHpopMamoHHbIe TEXHOJIOTHH U aHAIN3 AaHHbIX: YueOHoe |Tomck: Tomckuit 1
nocooue rOCY/IapCTBEHHBIN
YHHBEPCUTET CHCTEM
YIpaBICHUS U
PaIMOdIEKTPOHUKH,
Onp Konrenrt, 2014,
3JIEKTPOHHBIIN
pecypc
JI1.2 |Anexceituyk A. C. BBenenne B HelipOHHBIE CETH: MOJENN, METOABI 1 Mocksa: MAU, 1
IIpOrpaMMHBIE CPEJICTBA: yueOHOe mocodue 2023, 31eKTpOHHBIH
pecypc
6.1.2. lonoJHUTeIbHAS JIUTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wzparenscrso, ron | Konnu-Bo
JI2.1 |bapckwmii A. b. BBenenne B HelipoHHEIE ceTH Mocksa: UaTepHeT- 1
VYHusepcuret
HudopManmoHHbIX
TexHonoruit
(MHTVYWUT), 2016,
SJIEKTPOHHBIIN
pecypc
JI2.2 |XKykogsckwuii, O. . WHpopManmoHHbIE TEXHOJIOTHH U aHAIN3 AaHHBIX: yueOHoe | Tomck: Tomckuit 1
mocobue rOCyIapCTBEHHBIN
YHHBEPCUTET CHCTEM
YIpaBJIeHUS U
PaznOdNIEeKTPOHHKH,
O Konrenr, 2014,
3JIEKTPOHHBII
pecypc
JI2.3  |Penopos /. 1O. ITporpaMMHUpoOBaH#E Ha S3bIKE BBICOKOTO YpoBHs Python: Mocksa: FOpaiit, 1
yuebHoe rmocobue i By30B 2024, >nexTpOHHbIH
pecypc
6.1.3. Meroauueckue pa3padoTKu
ABTOpBI, COCTaBUTEIH 3arnaBue M3narensctBo, ron | Konud-Bo
JI3.1 [XKykoB P.A. SI3pik iporpammupoBanus Python: npakrtukym: YueGHoe Mocksa: OOO 1
nocobue "Hay4Ho-
U3JATENbCKUN LIEHTP
NH®PA-M", 2024,
JJIEKTPOHHBINA
pecypc
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TeJIeKOMMYHHKAIHOHHOM ceTn ""UHTepHer"
D1 | Kypuan st UT-npodeccuonanos http://www.bytemag.iTi
92  |XKypuan Uadopmanronusie pecypcsl Poccun
http://rosenergo.gov.ru/information_and_analytical_support/informatsionnie_resursi_rossii
23  |XKypuan MapopMannoHHbIE TEXHOIOTHH U BRIYHCIUTENbHBIE cHcTeMbl Nttp://www.jitcs.ru
D4 |Poccuiickuii 061eobpasoBaresnpHblii moprain http://www.school.edu.ru
35  |Mup Uureprer http://www.iworld.ni




6.3.1 Ilepeyenbs MporpaMMHOro o6ecrne4eHust

6.3.1.1

IMaket npukiagaeix mporpamm Microsoft Office

6.3.1.2

OmneparonHas cucrema Windows

6.3.2 IlepeyeHs HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1

WudopmarriorHo-TipaBoBoii moptan [apanT.py http://www.garant.ru

6.3.2.2

CrpaBouno-tipaBoBas cuctema Koncynprant [Timoc http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE TUCHUIIJIMHBI (MOAY JISI)

7.1

yueOHast ay AUTOPHSL IS TPOBEICHHS 3aHATHIH JISKIITMOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO TUTIA (JJaOOpaTOPHBIX 3aHATHI),
IPYIINOBBIX U HHAWBUAYAIBHBIX KOHCYJIBTALNH, TEKYIIETO KOHTPOJIS M TPOMEKYTOYHOH aTTeCcTalluy OCHAIIEHA: KOMILICKT
CHeUaIN3UPOBaHHON yueOHOW Meben, MapkepHast (MeIoBas) J0CKa, KOMILIEKT IIEPEHOCHOT0 MyJIbTUMEIHIHHOTO
000pyI0BaHUS - KOMITBIOTED, TPOEKTOP, IMPOEKIIUOHHBIN 3KpaH, KOMITBIOTEPBI C BO3MOXXHOCTBIO BbIX0/Ia B IHTEpHET 1
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POpMaMOHHO-00pa3oBaTebHyI0 cpeny. ObecredeH JoCTym K ceTn IHTepHeT 1 B
JIEKTPOHHYIO HH()OPMAITOHHYIO Cpely OpraHU3aLum.




