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1. HEJIX OCBOEHUA JUCHUTIIMHBI

l.l|LIenL}o W3y9deHUs] IUCIUILUTHHBI ABIISCTCS N3yYEHHE aITOPUTMOB MAIIMHHOTO 00y4uenus Ha Python

2. MECTO JUCHUIIITUHBI B CTPYKTYPE OOII

Huxon (pazgen) OOIT:

b51.0.03

2.1

TpeGoBaHus K NpeABAPUTEIbHOM MOATOTOBKE 00y4al0UIerocs:

211

Craructrueckas 06paboTKa ¥ BU3yanu3aius JaHHbBIX Ha Python

2.2

Hﬂcul/lﬂ.ﬂl/lﬂbl U MPaAKTHKH, Il KOTOPbIX OCBOCHHE JAHHOMN TUCHUNIHHBI (MOZlyJ'Iﬂ) He00X0IUMO KAK

npeamecTByoiiee:

221

IIpousBoacTBEHHAs MPAKTHKA, IPEIUIIOMHAs IIPAKTHKA

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOJY.JIST)

OIIK-4.1: U3yuaeT 1 HcnoJb3yeT HAa MPAKTHKe HOBbIe HAYYHbIe MPUHIMIBI U MEeTOABI HCCJIeT0BaAHMIT

OIIK-4.2: ®opmaan3yeT peliaemMyio pod.ieMy, Bblje/sieT JOMUHUPYIomue GaKkTophl, ee onpeesiionue, u

apryMeHTHPOBAHO Npeajaraer BO3MOKHbIe BADHAHTHI €€ PellleHHs] HA 0CHOBE HAYYHbIX IPHHIMIIOB H METO/I0B
HCCJIeI0BAHUT

B pe3yabTaTe ocBOEeHUS TUCHUILTUHBI 00yYaIOLIUIiCS T0KeH

3.1

3HaTb:

311

OCHOBHBIC aJITOPUTMbI MAIIIMHHOI'O 06yLIeHI/ISI;

3.1.2

CIOCOOBI MPaBUIIEHO (GOPMYIUPOBATH 332491 MAIIMHHOTO O0YUYEeHUS;

3.2

YMmeTh:

321

IMPUMCHATH aJITOPUTMbI MAILIMHHOT'O O6y‘I€HI/I$I

3.2.2

paSpa6aTHBaTb AJITOPUTMBI UHTCJUJICKTYAJIbHOI'O aHaJIn3a JaHHBIX JUIS IPUKJIaHBIX 3a1a4

4. CTPYKTYPA U COJEP KAHUE JTUCITUIIJIMHBI (MOIYJIS)

Kon

3AHATUA

HanmeHoBaHue pa3ieioB H TeM /B
3andarusa/

Cemectp /
Kvpe

Yacos

Komneren-
IR0

JlutepaTtypa

Mpumeyanue

Pasznen 1. BBenenue B MalliImHHOE
o0yueHue

11

TepmuHonorus. 3aaul MalllMHHOTO
00ydeHus: perpeccus, Kiaccudurarms,
knacrepusanus. OOBbEKT, MPU3HAK, TUIIBI
HPHU3HAKOB, METOBI PabOTHI C HUMH.
Mertpuku kauectsa. /JIex/

OIIK-4.1
OIlK-4.2

J2.1
0103203354
25

1.2

eunbto 1abopaTopHOil pabOTHI SBISIETCS
OCBOEHHE METO0B MAIIMHHOTO
o0ydeHus. 3aaul U TEPMHHOIOTUS
MAIIMHHOTO O0yUYeHHs: perpeccus,
KJaccu(UKaIys, KIacTepH3alys.
OOBEKT, MIPU3HAK, THITHI IPU3HAKOB,
METO/IBI pabOTHI ¢ HUMH. MeTpHKH
KauecTBa. /J1ab/

12

OIIK-4.1

JI1.1J13.1
010323354
35

13

Camomnoaroroska. Pabora ¢
MHPOPMALMOHHBIMH peCypcaMu 1
JUTEPaTypOH, AJIsl HOATOTOBKH K
BBITIOJTHEHHUIO TIPaKTUUeCKHUX padot. /Cp/

35

OIIK-4.1
OIIK-4.2

J1.2
010323354
35

Pazgen 2. U3ydyeHne ocHOB padoThI ¢
BEKTOPHBIMH JaHHBIMH H
pusyajmsanueii. 'pagnent. MeTtoanl
ONTUMM3ALUMH TIATKUX PyHKIMIA.
Peasuzanusi rpaiueHTHOIO CIIyCKa
JJIs1 IMHEeHHOM perpeccuu.




2.1

H3yyenue ocHOB pabOTHI ¢ BEKTOPHBIMU
JaHHBIMU U BU3yanu3anueil. [ paguent.
MeTo/B! ONITHMH3AIMY TTaAKNX (yHKIHIL.
Peanm3anust TpalReHTHOTO CITyCKa IS
nuHelHo# perpeccud. /JIex/

OIIK-4.1
OIIK-4.2

J1.2
01023354
95

2.2

N3ydeHne 0CHOB pabOThI ¢ BEKTOPHBIMU
JTAaHHBIMU U BU3yanu3anueil. [ paguent.
MeTo/B! ONITHMH3AIMY TTaAKUX (yHKIHIL.
Peanm3anust TpaiReHTHOTO CITyCKa IS
nuHelHo# perpeccuu. /J1a6/

12

OIIK-4.1
OIIK-4.2

J12.2J13.1
01023354
95

2.3

Camomnonroroka. Pabora ¢
UH()OPMAIMOHHBIMH PECYPCaMU U
JIMTEPATYPOii, JUISI HOATOTOBKH K
BBIMOJTHEHUIO TIPAKTHUECKUX padoT. /Cp/

30

OIlIK-4.1
OIIK-4.2

01 52 33 B4
35

Pazgen 3. Cnioco0bl OlleHKH Ka4yecTBa
moneneii: holdout m kpoce-
Basmaanus.Meroa 6m:kaiMx coceneii.
JlepeBbs pelieHHid, cay4aiHbIii jgec,
rpaaueHTHbI OycTuHT. Crioco0bl
MOCTPOCHHSI KOMIIO3ULMI MO/IeJIeH.

3.1

Croco0bl OLIEHKH KauecTBa MOJIeei:
holdout u kpocc-Bammmarus.MeTon
Oompxaiiimux cocenell. JlepeBbs pelieHuH,
CITy4yaiiHbIi Jiec, TpaJMeHTHBIH OYCTHHT.
CriocoObl MOCTPOSHUST KOMITO3HLIUI
Mojenei. /Jlex/

OIIK-4.1
OIIK-4.2

JI1.1
01023354
35

3.2

Croco0bl OLIEHKH KauecTBa MOJIee:
holdout u kpocc-Bammmarws.MeTon
Oompxaiimux coceneil. JlepeBbs perieHui,
ciyuaitHblii jiec, rpagueHTHbIi CriocoObt
HOCTPOSHHUS KOMIIO3UIMH Mozesneit. /J1ab/

12

OIIK-4.1
OIIK-4.2

J12.1J13.1
01023354
95

3.3

Camornoaroroka. Pabora ¢
UH()OPMAIIMIOHHBIMH PECypcaMu U
JIMTEPATYPOIA, JUISI HOATOTOBKH K
BBIMOJIHEHUIO NIPAKTHUECKUX padoT. /Cp/

30

OIIK-4.1
OIIK-4.2

J11.2J12.2
013523354
95

KOHTp. pabora

Paznen 4. AJIropuT™MBI KJIACTePH3ALUU:
K-means, DBscan, araomepaTtuBHast
KJacTepu3anus. Meroabl NOHUKEHHUS
Pa3MepPHOCTH HA OCHOBE MAaTPUYHBIX
pasnoxenuii (PCA u SVD). T-SNE.

4.1

AnroputMmsl kinactepuzanuu: K-means,
DBscan, arnomepaTiBHast KJIacTepH3aLHs.
MeToBI TOHIKEHHS PA3MEPHOCTH Ha
OCHOBE MaTpH4HBIX paziokeHuit (PCA u
SVD). T-SNE. /Jlex/

OIIK-4.1
OIIK-4.2

J12.2
013523354
95

4.2

KITACTEPU3ALIUA C
NCIIOJIb3OBAHHME AJITOPUTMA K-
CPEJHUX. Llens paboThI: MOTYYHUTH
MPaKTUKY aHAJIN3a CTATUCTHYECKHX
JAHHBIX C UCIIOJb30BaHUeM anroputma K-
cpenHux. ANropuTMbl Kiactepuzanuu: K-
means, DBscan, armomepaTuBHast
KJactepu3aiysi. MeTo bl MOHMKEHHS
Pa3MepHOCTH Ha OCHOBE MAaTPHYHBIX
paznoxenuit (PCA u SVD). T-SNE. /J1a6/

12

OIIK-4.1
OIIK-4.2

JI1.2J12.3J13.1
013523354
95

4.3

Camonoaroroska. Padota ¢
UH(POPMAIIOHHBIMH PECYypCaMH U
JIUTEPATyPOii, U TIOATOTOBKH K
BBIMOJTHEHUIO TIPAKTHUECKUX padoT. /Cp/

30

OIIK-4.1
OIIK-4.2

2.1
01023354
95

Paznean 5.

51

/OKk3amen/

27

OIIK-4.1
OIIK-4.2

5. OLHEHOYHBIE CPEJCTBA




5.1. OneHo4Hble MaTepHAaIbl JJ151 TEKYIIEr0 KOHTPOJISl M IIPOME:KYTOYHOMH aTTecTalHH

HpeﬂCTaBﬂeHLI OTACIbHBIM JOKYMEHTOM

5.2. OueHoyHbIe MaTepuaJabl 1 THArHOCTUYECKOI'0 TCCTUPOBAHUSA

HpeHCTaBHeHH OTACJIbHBIM JOKYMECHTOM

6. YHEBHO-METO/IMYECKOE 1 HTH®OPMAIIMOHHOE OBECIHHEYHEHUE TUCHUIIJIMHBI (MOAY JIA)

6.1. PekomeHyeMasi JuTepaTypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Konuy-Bo
JI1.1 |PKykosckuii O. U. HudpopmanmoHHbIe TEXHOJIOTHH U aHAIU3 AaHHBIX: YueOHoe |Tomck: Tomckuit 1
nocobue roCyJapCTBEHHBIN
YHUBEPCHUTET CUCTEM
yIpaBJICHHUS U
PaTHodTIEKTPOHUKH,
One Konrenrt, 2014,
3JIEKTPOHHBII
pecype
JI1.2 |Anekceiiuyk A. C. BBenenne B HeMpOHHBIE CETU: MOJIENH, METOBI U MockBa: MAU, 1
MIPOrpaMMHBIE CPEJICTBA: yueOHOE TOCO0He 2023, 3IeKTpOHHBIH
pecype
6.1.2. JlononHuTeIbHAS JIUTEPATYpPa
ABTOPBI, COCTaBUTENHN 3arnaBue WznarensctBo, rox | Komuu-Bo
JI2.1 |bapckunii A. b. Brenenne B HelipoHHEIE ceTH Mocksa: UnTepner- 1
YHuBepcurer
HudopManmoHHbIX
Texnonoruit
(MHTYUT), 2016,
3JIEKTPOHHBII
pecypc
JI12.2  |’Kyxosckwuii, O. U. WHudpopMalmoHHbIe TEXHOJIOTHH U aHAJIN3 AaHHbIX: yueOHOe | Tomck: Tomckuit 1
nocobue rOCYAapCTBEHHBIH
YHUBEPCHUTET CUCTEM
YIpaBJICHUS U
PaJHOIIEKTPOHUKH,
Onb Konrenr, 2014,
3JIEKTPOHHBIN
pecype
JI2.3 | ®enopos I. 1O. IIporpaMmMupoOBaHKeE Ha SI3bIKE BHICOKOTO ypoBHs Python: Mockaa: FOpaiir, 1
yuebHoe nocobue 11 By30B 2024, >nexTpOHHBbIH
pecype
6.1.3. MeTroauueckue pa3paboTku
ABTODBI, COCTABHUTEIH 3arnaBue UznarensctBo, rox | Komuu-Bo
JI3.1 |XKyxos P.A. SI3bIk iporpammupoBadus Python: mpakrukym: YueOHoe Mocksa: OOO 1
nocoGue "HayuHo-
M3AaTEIbCKUI HEHTP
NH®PA-M", 2024,
3JEKTPOHHBIN
pecype
6.2. Ilepeyenb pecypcoB HH(OPMALMOHHO-TeJJeKOMMYHHKaMOHHO¥ ceTn "UHTepHeT"
D1 | Kypuan st UT-npodeccuonanos http://www.bytemag.iTi
92 | XKypuan Uadpopmaimonnsie pecypesl Poccun
http://rosenergo.gov.ru/information_and_analytical_support/informatsionnie_resursi_rossii
D3 | XKypuan MHpopMauroHHbIE TEXHOIOTHH U BRIYUCIUTENbHBIE cucTeMbl http://wwwi.jitcs.ru
D4 |Poccuiickuii 06meobpasoBarensHblii moptan http://www.school.edu.ru
25  |Mup HUurepuer http://www.iworld.ni




6.3.1 Ilepeyens NPOrpaMMHOro odecreyeHust

6.3.1.1

IMaker npuknagusix nporpamm Microsoft Office

6.3.1.2

OnepanuonHas cuctema Windows

6.3.2 IlepeueHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

WudopmarrorHo-tipaBoBoii moptan apant.py http://www.garant.ru

6.3.2.2

CupaBouno-mipaBoBas cuctrema Koncynsrant [lttoc http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCHUIIJIMHBI (MOAY JIS)

7.1

y4eOHast ayIUTOPHUs ISl IIPOBEICHMUS 3aHATHI JCKIMOHHOTO THIIA, 3aHSITHI CEMHHAPCKOTO THIIA (J1aD0PaTOPHBIX 3aHATHIN),
TPYIIOBBIX M HHIMBUAYaTbHBIX KOHCYJBTAINH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAlMK OCHAIICHA: KOMIUICKT
CICIMANTN3UPOBAHHON yueOHOW Mebeln, MapKepHas (MeJoBasi) J0CKa, KOMILICKT MEPEHOCHOTO MYJIbTHMEAUHHOTO
000pyIOBaHHUS - KOMIBIOTEDP, MPOESKTOP, MPOSKIIMOHHBIH 3KPaH, KOMITBIOTEPHI ¢ BO3MOXKHOCTBIO BbIX0/1a B VIHTEpHET 1
JOCTYIIOM B 3JICKTPOHHYIO HH()OpPMaIMOHHO-00pa3oBarenbHyo cpeny. ObecnedeH noctyi Kk cetu VIHTepHeT 1 B
JNIEKTPOHHYIO HHOOPMAIIMOHHYIO CPETy OpTaHH3aIliH.




