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ITporpammy cocTaBuiI(1):
x.m.H., [Joyenm, Tapaxanos /].B.

Pabouast nporpamma JUCIUTITIHBI

AHaIN3 JaHHBIX

pa3pabotana B cootBeTcTBHE ¢ PI'OC:

®denepanbHBI roCy1apCTBEHHBIN 00pa30BaTENbHbIA CTAaHAAPT BHICILIETO 00pa3oBaHus - OaKagaBpHaT [0 HAIIPABICHNIO TOATOTOBKU
09.03.02 NupopmannoHHbIe CHCTEMBI U TeXHOJIOTUH (puka3 MunoOpHayku Poccun ot 19.09.2017 r. Ne 926)

COCTaBJICHA Ha OCHOBaHHH yqe6H0r0 IJ1aHa:

09.03.02 THO®OPMAIIMOHHBIE CUCTEMbBI M1 TEXHOJIOT U
HanpasneHHocTs (npo¢uis): MHbOpManuOHHbIE CUCTEMBI U TEXHOJIOTUU

YTBEPXKICHHOTO yueOHO-METOIUUECKUM COBETOM By3a oT 11.06.2025 npotoxon Ne 5.

Pabouas nporpamma ooOpeHa Ha 3aceqaHuu Kadeapsl

NHpopMaTKH U BBIYMCIUTEIbHON TEXHUKHU

3aB. kadeapoii k.¢.-M.H., goueHT JIpicenkoBa C.A.



1. HEJIX OCBOEHUA JUCHUTIINHBI

1.1{OcHoBHbIE 1IeIH NPEenoaBaHus AUCIUILIUHEL:

1.2- popmupoBanue komnereHuuu [1K-4.1: JleMoHCTpUpyeT 3HAHHS METOMOB U TEXHOJIOTHIA 00eCTIeYeHH s
(hyHKIMOHHUPOBaHHS 0a3 JaHHBIX;

1.3]- popmupoBanune komnereniuu [1K-4.2: Pa3zpabaTeiBaeT anropuTMbl IpeI0TBpAILEHHS IOTEPh M MOBPEKICHUH TaHHBIX;

1.4]- popmupoBanne komnerenimu [1K-4.3: OGecneunBaeT nHGOPMALMOHHYIO O€30IIACHOCTH;

1.5(- dopmupoBanue xomnerenuuu [1K-2.1: JleMoHCTpupyeT 3HaHHUS METOAOB, AJITOPUTMOB U TEXHOJIOTUIl HHTETpaIiun
IPOrpaMMHBIX MOJYJIEeH U KOMIIOHEHT;

1.6(- dopmupoBanne komnerenuuu [1K-2.2: [IpuMeHsieT Ha IPaKTUKE METOBI, AITOPUTMBI H TEXHOJIOTUH MHTETPAIIHN
HPOTrPaMMHBIX MOJYJIEH 1 KOMIIOHCHT;

1.7]- popmupoBanue komnerenimu [1K-2.3: Binageer TeXHOIOTHSIMHA UHTETPAIIMU MIPOTPAMMHBIX MOJIYJICH U KOMITOHEHT;

1.8(- dopmupoBanne xomnerenuuu [1K-1.1: lemoHCTpupyeT 3HaHUS OCHOBHBIX METOJOB, MOJEJIeH U alTOPUTMOB
HCCIIeIOBaHNS HH(OPMAIIMOHHBIX CHCTEM M TEXHOJIOTHif;

1.9(- dopmupoBanne komnereHuuu [1K-1.2: OcymecTBisieT BEIOOp METOIOB, MOJIEIISH UCCIIe0BaHIS HH)OPMAIIHOHHBIX
CHUCTEM;

1.10{- dopmupoBanue kommnetenuuu [1K-1.3: Bnaneetr TeXHONIOTHAME UCCIICIOBAHUS U MOJICIIMPOBAHUS MH()OPMAIIMOHHBIX
CHCTEM.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.B.01

2.1|TpedoBanus K npeaBapUTEJbLHOI MOATOTOBKE 00y4alOIIerocs:

2.1.1| ANTOpHUTMEI | SI3BIKH IIPOTPaAMMHPOBAHUS

2.1.2|BeposTHOCTh U CTaTHCTHKA

2.2|IMcuMNJIMHbI U MPAKTHKH, /ISl KOTOPBIX OCBOEHHUE TAaHHOM JUCHHILTHHBI (MOAYJIs1) HEOOX0IUMO KAK
npealuecTBy0uee:

2.2.1|HTenneKkTyanbHble CHCTEMBI M TEXHOJIOTHH

3. KOMIIETEHIINHX OBYYAIOIIEI'OCH, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JTUCITUITJINHbBI
MonyJis)

IIK-1.1: IlemoncTpupyeT 3HaHUSI OCHOBHBIX METO/10B, MO/IeJIeil H AIrOPUTMOB HCCJIeA0BAHUA MHPOPMAIIMOHHBIX CUCTEM H
TeXHOJIOTHH

|HK-1.2: OcymecTBiisieT BbIOOP MeTO0B, Mo/ie1eil ucciiefoBaHns HHGOPMALMOHHBIX CHCTEM

|HK-1.3: BJIHJIQET TEXHOJOIUsIMU MCCJICA0OBAHUA U MO1€IMPOBAHUSA I([H(l)OpMa[ll/IOHHle CUCTEM

| IIK-2.1: IleMoHCcTpUpYeT 3HAHUS METO/10B, AJITOPUTMOB H T€XHOJIOTHIi HHTErPALMH NPOrPAMMHBIX MOAYJIel U KOMIIOHEHT

I IIK-2.2: IlpuMeHsieT HA NPAKTHKE METObI, AJITOPUTMBI M TEXHOJIOTMH HHTErPALMM POrPAMMHBIX MOAYJIel 1 KOMIOHEHT

[HK-2.3: BuageeT TeXHOIOrMsIMM MHTErPAllMH MPOrPAMMHBIX MOJYJIeil 1 KOMIIOHEHT

IHK-4.1: JleMoHCTpHUpYeET 3HAHUS METO/I0B M TEXHOJIOTHii o0ecneyeHus GyHKIMOHUPOBaHNS 0a3 JaHHBIX




IHK-4.2: Pa3zpabaTpiBaeT aropuTMbl NpeI0TBPAIleHUs MOTEPh U MOBPEKIEHHIT TaHHBIX

IHK-4.3: ObecneunBaeT MHGPOPMALUOHHYIO 0€30M1ACHOCTH

B pe3yjabTare OCBOCHUA TUCHUIIIMHBI oﬁyqaloumi/icsI JOJIZKCH

3.1

3HaTh:

3.11

OCHOBHBIC aJITOPUTMBI MAIITMHHOI'O O6y‘IeHI/I}I;

3.1.2

CrocoObl MPaBMIILHO (OPMYJIMPOBATH 33124l MAIIMHHOTO O0YYCHHS;

3.2

YMeThb:

3.21

MNPUMECHATDH AJITOPUTMBI MAIIMHHOT O OGy‘ICHI/Iﬂ

3.2.2

pa3pa6aTBIBaTB AJITOPUTMBI MHTCJUJICKTYAJIbHOI'O aHaJIn3a JaHHBIX UIS MPUKIaIHBIX 3a1a4

4. CTPYKTYPA U COJIEPKAHUE JUCHUILIMHBI (MOIY.JIS)

Kon HanmeHoBanue pasnenos u TeM /Buj | Cemectp / | Yacos | Komneren- | Jlutepatypa IIpumeyanne
3aHATUSA 3aHaTUs/ Kvne 107040
Paszgen 1. BBegenue B MalInHHOE
o0yueHnue

1.1 TepmuHonOTHA. 337291 MAIIMHHOTO 5 4 IIK-1.2 TIK- | J1.1J12.1J13.1
0o0yueHus: perpeccus, Kilaccu(hukarus, 1.3 210525354
kiactepusanyst. OOBEeKT, IPU3HAK, THITBI 35
NPU3HAKOB, METO/IbI Pa0OTHI C HUMHU.

Mertpuku kadectsa. /JIex/
1.2 [enbto 1a6OpaTOpPHOIT pabOTHI ABISETCS 5 4 MK-2.1 TIK- | JI1.1J12.2J13.1
OCBOCHHE METOJIOB MAIIMHHOTO 2.2TIK-2.3 | 512522324
00yueHHs. 3a1a4l U TEPMUHOJIOTHS 25
MalIMHHOTO O0y4eHHs: perpeccus,
KiaccuuKanus, KiIacTepu3alus.
OOBeKT, MPU3HAK, TUITBI IPU3HAKOB,
MeTOJIbI pabOTHl ¢ HUMH. MeTpHKH
KavecTsa. /Jab/
1.3 Camonoaroroska. Pabora c 5 16 | IIK-1.1TIK- JI1.2J12.1
MHPOPMALMOHHBIMH peCypcamMu U 1.2 1IK-1.3 J12.2J13.1
JIUTEPATypPOH, IJIs HOJTOTOBKH K [IK-2.1 [IK- | 31 32 33 54
BBIIIOJTHEHMIO IPAKTHUECKUX padot. /Cp/ 2.2 TIK-2.3 35
ITK-4.1 K-
4.2 TIK-4.3

Pazgen 2. U3yuenue ocHOB paGoThI ¢

BEKTOPHBIMHU TaHHBIMH U

Busyanusanueii. Fpaauent. Metoasl

ONTUMM3ALMM IIAAKHX PYyHKIMIA.

Peanu3zanusi rpaineHTHOTO CIyCKAa

JJIs1 JIMHEeHHOI perpeccuu.

2.1 W3y4enne ocCHOB pabOTHI ¢ BEKTOPHBIMU 5 4 IK-1.2 TIK- J1.2
JIaHHBIMU W BU3yalu3anueil. ['paaguent. 1.31IK-2.1 | D1 2233 54
MeToabl ONTUMHU3AINH TIAIKHX T1IK-2.2 25
GbyHKmi. Peanuzanus rpagueHTHOTO
crycKa JiIsl TMHEeHHOM perpeccun. /JIex/

2.2 W3y4enne 0cCHOB pabOThI ¢ BEKTOPHBIMU 5 4 MK-1.2 TIK- | JI1.1J12.2J13.1
JTAHHBIMU U BU3yasu3anue. [ paaueHt. 1.31IK-2.1 | D1 522354
MeTobl ONTUMH3AINH THIAJKHUX T1K-2.2 D5
GbyHKumi. Peanuzanys rpagreHTHOTO
cIycKa JiIsl IMHEHHOH perpeccun. /J1ab/




2.3 Camomnoaroroska. Pagota c 16 | IIK-1.1 ITIK- [JI1.1 JI1.2J12.1
MH(POPMALUOHHBIMU PeECypcaMy U 1.2TIK-1.3 |J12.2 JI2.3]13.1
TUTEPATyPOH, ISl HOATOTOBKH K IIK-2.1 TIK- | 512233 54
BBIIIOJIHEHUIO NIPaKTHUECKUX padort. /Cp/ 2.2TIK-2.3 95
I1K-4.1 IIK-
4.2 TIK-4.3

Pa3nen 3. CriocoObI OLleHKH Ka4ecTBa

moneneii: holdout u kpoce-

Baauaanua.Meroa OJTHKANIINX cocedei.

JepeBbs pelieHnii, ciay4aiHblii Jec,

rpaaneHTHbIH OycTHHT. Croco0bI

MOCTPOCHHSI KOMIIO3ULMI Mo/ieJIeil.

3.1 Crnoco0bI OLICHKH KauecTBa MOJIENIeH: 4 MK-1.2 [IK- | JI1.1J12.2J13.1
holdout u kpocc-Banunauus.Meron 1.3TIK-4.3 | 512233 54
onmmkaiimux cocenieil. JlepeBbs pelieHui, 25
CJTy4JalHbIi J1ec, TpaJJUeHTHBbIIl OyCTUHT.

CriocoObl TOCTPOCHHUST KOMIIO3UITUIH
Mmozenei. /Jlex/

3.2 Croco0bI OLIEHKH KauecTBa MOJIENIeH: 4 MK-1.1 K- | JI1.2J12.1J13.1
holdout u kpocc-Banmmarws. MeTosn 1.31IK-2.2 | D1D322D33 24
Oommxaimux coceneil. JlepeBbs perieHuH, I1K-2.3 TIK- 95
CITyYaifHbIH Jiec, rpagueHTHBIH CIoco0bt 4.1 TIK-4.2
MOCTPOCHUST KOMIIO3ULIMIT Moieneit. /J1a6/ T1K-4.3

3.3 Camononroroska. Pabota c 30 |IIK-1.1 IIK- | J11.2J12.2J13.1 KOHTp. paboTa
UH(POPMAIIOHHBIMH PeCypcaMu 1 1.2TIK-1.3 | 5195233 54
JUTEPATypOH, Ul HOATOTOBKH K IK-2.1 K- 25
BBIMOJIHEHUIO TIPAKTHUECKUX padoT. /Cp/ 2.2 TIK-2.3

ITK-4.1 TIK-
4.2 TIK-4.3
Paznen 4. AIropuT™MBI KJIACTEPU3ALUU:
K-means, DBscan, arnomeparuBnas
KJacrepusanmsi. Meroabl NOHMKeHHS
Pa3MePHOCTH HA OCHOBE MAaTPHYHbIX
pasno:kennii (PCA u SVD). T-SNE.

41 AnroputMmel kiactepuzanun: K-means, 4 TIK-1.1 IIK- | JI1.1J12.2J13.1
DBscan, arimomepaTHBHas! KJIacTepHU3aIys. 1.2TIK-1.3 | D1 32 33 54
MeTo1bI MOHMKEHUS Pa3MEPHOCTH HA TK-2.1 IIK- 25
ocHOBe MaTpuuHbIX paznoxenuid (PCA u 2.2 TIK-2.3
SVD). T-SNE. /Jlex/ IK-4.1 IK-

4.2 TIK-4.3

4.2 KIIACTEPU3ALIUA C 4 MK-1.1 K- | JI1.2J12.3J13.1
HCIIOJIb30OBAHHME AJIT'OPUTMA K- 1.2TIK-1.3 | D31 32233 54
CPEJIHUX. llens paGoOTHI: MOITyIUTH TIK-2.1 TIK- 25
MPaKTUKy aHaJIN3a CTATUCTUYECKHX 2.2 TIK-2.3
JITAHHBIX C UCIIOJIb30BaHUEM ajroputMa K- T1IK-4.1 I1K-
cpeaHuX. ANropuTMbl Kiactepusanuu: K- 4.2 TIK-4.3
means, DBscan, arnmomepatuBHas
KJIacTepu3anys. MeTo/ibl OHIKEHUS
Pa3MepHOCTH Ha OCHOBE MaTPUYHBIX
paznoxenuii (PCA u SVD). T-SNE. /J1a6/

4.3 Camomnonroroska. Pabota ¢ 14 | IIK-1.1 IIK- JI1.1
MH)OPMAMOHHBIMHU pecypcaMu U 1.2 TIK-1.3 | JI1.2J12.1J13.1
JUTEPaTypoH, Ui IOATOTOBKH K [K-2.1 K- | 913233 54
BBIIIOJIHEHUIO NIPAKTHUECKUX padort. /Cp/ 2.2TIK-2.3 95

I1K-4.1 IIK-
4.2 TIK-4.3
Pazpea S.

5.1 /3auér/ 0 IIK-1.1 IIK- | JI1.1 J11.2J12.1
1.2 TIK-1.3 | JI2.2 JI2.3J13.1
IK-2.1 IK-
2.2TIK-2.3
IIK-4.1 IIK-

4.2 TIK-4.3




5. OHEHOYHBIE CPEJICTBA

5.1. OueHo4HbIe MATEPHAJIBI IS TEKYIEr0 KOHTPOJIS M MPOMEKYTOYHOM aTTecTannu

HpeZ[CTaBJICHBI OTACIBbHBIM JOKYMEHTOM

5.2. Ouenoqmﬂe MaTepuajabl 1J1 THATHOCTUIECCKOT0 TECTUPOBAHUSA

HpCﬂCTaBHCHbl OTACIIBHBIM JOKYMCHTOM

. YAEBHO-METOAUYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAY JIS)

6.1. Pexomennyemas 1utepatypa

6.1.1. OcHoBHas JauTepaTypa

ABTOpBI, COCTaBUTEIIN

3arnaBue

H3parenbcTBO, TO

Konnu-so

XKyxosckuit O. 1.

WudopmaiioHHble TEXHOIOTHUH U aHAJIU3 JaHHBIX: YueOHOe
nocobue

Tomck: Tomckuii
rOCYyTapCTBEHHBIN
YHHBEPCHUTET CUCTEM
YIpaBJICHUS U
PanO3IEKTPOHUKH,
Onb Konrenr, 2014,
3JIEKTPOHHBIN pecypc

1

Agnexceifuyk A. C.

BBenenune B HellpoHHBIE CETU: MOJIENH, METOBI U
MIPOrpaMMHBIE CPEJICTBA: yueOHOE OCo0He

Mockra: MAU,
2023, 3JIeKTpOHHBIH

pecypce

6.1.2. lonoiHUTEIbHASI JIUTEPATypa

ABTOpEI, COCTaBUTEIHN

3arnaBue

H3parenbcTBO, TOM

Konnu-Bo

J2.1

bBapckuii A. b.

BBenenue B HellpoHHBIE ceTH

Mocksa: UuTteprer-
YHuBepcurer
HNudopmanmoHHbIX
TexHomornit
(MHTVYUT), 2016,
3JIEKTPOHHBIN pecypc

1

J2.2

Kyxoscknit, O. U.

WHdopMaImoHHble TEXHOJIOTHH U aHAIM3 JaHHBIX: yueOHOe
mocobue

Tomck: Tomckuit
roCyJJapCTBEHHBII
YHUBEPCUTET CHCTEM
YIpaBICHUS U
PaIMO3TIEKTPOHUKH,
Onb Konrenr, 2014,
3JIEKTPOHHBIN pecypc

J2.3

®demopos . 1O.

[IporpammMupoBaHue Ha si3bIKE BEICOKOr0O ypoBHs Python:
yueOHOe mocobue I By30B

Mockaa: FOpaiir,
2024, snexTpoHHBbIH

pecypce

6.1.3. MeTroauueckue pa3paboTku

ABTOpBI, COCTaBUTEIH

3armaBue

H3narenbcTBO, TOM

Komnu-so

J3.1

XKykos P.A.

SI3pIk porpammupoBanus Python: npaktukym: YueOHoe
nocobue

Mocksa: OO0
"Hayuno-
U31aTeIbCKUM HEHTP
HNHOPA-M", 2024,
3JIEKTPOHHBIN pecypc

1




6.2. IlepeueHb pecypcoB HHPOPMALMOHHO-TeJIeKOMMYHHKAIMOHHOH ceTn ""UHTepHeT"

31 |XKypuan mis UT-npodeccrnonanos http://www.bytemag.iTi

92  |XKypuan Mudopmanuonusie pecypcsl Poccun
http://rosenergo.gov.ru/information_and_analytical_support/informatsionnie_resursi_rossii

23  |XKypuan MapopmMannoHHbIe TEXHOIOTHH U BRIYUCINTENbHBIE cHcTeMbI Nttp://www.jitcs.ru

D4 |Poccuiickuii 06uieobpasoBatenbHbiil moprain http://www.school.edu.ru

35  [Mup Unrepner http://www.iworld.ni

6.3.1 Ilepeyens MPOrpaMMHOro odecrevYeHnst

6.3.1.1

6.3.1.2|ITaker npukitaaueix nporpamm Microsoft Office

6.3.1.3|OnepanmionHas cucrema Windows

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|upopmanmonHo-npaBoBoii mopran ['apant.py http://www.garant.ru

6.3.2.2|CnpaBouno-npaBoBas cuctema Koncyprant Ilnroc http://www.consultant.ru/

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYHEHME JUCIUIIJIMHBI (MOY JIS)

7.1|y4eOHas ayaAuTopus ISl IPOBEACHUS 3aHATHI ICKIIMOHHOTO THIIA, 3aHATHI CEMHUHAPCKOTO TUIA (JJAOOPATOPHBIX 3aHATHH),
TPYIIOBBIX U UHUBUAYaJIbHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOH aTTeCTalMi OCHANICHA: KOMILICKT
CICIMANTN3UPOBAHHOM yueOHOM Mebenn, MapkepHast (MeloBasi) TOCKa, KOMIUIEKT MEPEHOCHOTO MYJIbTUMEIUIHOTO
000pyIOBaHHS - KOMITBIOTEP, IPOCSKTOP, MPOSKIIMOHHBIHA YKPaH, KOMITBIOTEPHI C BO3MOXKHOCTBIO BBIX0Ja B IHTEpHET U
JOCTYIIOM B JICKTPOHHYO HH(POPMAIIMOHHO-00pa3oBaTenbHy0 cpeay. ObecrnedeH qocTyn K ceTu HTepHeT U B
JNIEKTPOHHYIO HH)OPMAIIHOHHYIO CPEly OpPraHU3aALUH.




