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COCTaBJICHA HA OCHOBAHUH y‘{CGHOFO IJj1aHa:

09.03.02 MH®DOPMAILIMOHHBIE CUCTEMbBI U TEXHOJIOT' MU
Hanpasnennocts (nmpoduib): bezonacHOCTh HHPOPMAITHOHHBIX CHCTEM U TEXHOJIOTHI

YTBEPIKICHHOTO y4eOHO-METOIMIECKUM coBeTOM By3a oT 11.06.2025 mpoTokon Ne 5.

Pabouast nporpamMma o00peHa Ha 3aceJaHuH Kapeapsl

HNndopmaTuKku U BHIYUCIUTEILHOH TEXHUKH

3aB. kadenpoii k.d.-M.H., goneHT JIsicenkoBa C.A.



1. HEJIX OCBOEHUMA JUCHHUIIINHBI

1.1|OcHoBHBIE LIETH MPETOAaBaHUSI TUCIUTUTAHBL:

1.2|- popmupoBanue kommereHuu [1K-4.1: JleMoHCTpUpyeT 3HaHUS METOJIOB U TEXHOJIOTHIT 0OecTieYeHUsT
(hyHKUMOHUpOBaHUA 0a3 JAHHBIX;

1.3]- dbopmuposanue komnerenuu I1K-4.2: Pa3pabarsiBaeT aaropuTMbl Ipe10TBPAILEHUS IOTEPh U MOBPEKACHUN JTaHHBIX;

1.4|- dopmuposanue kommereniuu [1K-4.3: ObecrnieurBaeT HHGOPMAIIMOHHYIO OE30MIACHOCTb;

1.5]- dopmupoBanue kommereniuu [1K-2.1: JleMOHCTpUpYyET 3HAHUS METOJIOB, AJITOPUTMOB M TEXHOJIOTHIA HHTETPALUU
TIPOrPaMMHBIX MOJTyJIEH U KOMIIOHEHT;

1.6]- popmupoBanue komrereHuuu [1K-2.2: [lpuMeHseT Ha paKTHKE METO/bI, AITOPUTMBI H TEXHOJIOTMH HHTETPALUI
TIPOrpaMMHBIX MOJTyJICH U KOMIIOHEHT;

1.7]- bopmuposanue xomnerenun [1K-2.3: Braneer TeXHOIOTHSIMA HHTETPALIH TIPOTPAMMHBIX MOJYJIEH U KOMITIOHEHT;

1.8]- dopmuposanue kommereniuu [1K-1.1: JleMoHCTpUpyeT 3HAHUST OCHOBHBIX METOIOB, MOJICJICH M aITOPUTMOB
UCCIeI0BaHus! HH(YOPMALIMOHHBIX CUCTEM M TEXHOJIOTHUH;

1.9]- popmupoBanue komrerenuuu [1K-1.2: OcymiecTBisieT BIOOp METOI0B, MOJIENEH HCCIIeJOBaHMs MHPOPMAIMOHHBIX
CHCTEM;

1.10[- popmupoBanue kommnerennun [1K-1.3: BiageeT TEXHOIOTUSIMH HCCIIEIOBaHHS K MOACITAPOBAHIS HHOOPMAIIHOHHBIX
CHCTEM.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazmper) OOIL: b1.B.01

2.1|TpebGoBanus K nNpeIBapuUTeIbHOI MOATOTOBKE 00y4al0lIerocsi:

2.1.1|AnropuTtmsl U A3bIKM IPOrPAMMHUPOBAHUS

2.1.2|BepoaTHOCTb U CTaTUCTUKA

2.2|AucuuMmiInHbl M NPAKTHKH, VIS KOTOPBIX OCBOEHHE JAHHON JTHCHMIIHHBI (MOYJI51) HEOOX0IUMO KaK
npeanecTByoIiee:

2.2.1|bonplre qaHHBIE

2.2.2|BpinoiHeHKE U 3al1UTa BbITYCKHON KBanu(HUKaMOHHON paboTh

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJINHBI
MOaYJIA)

IIK-1.1: /lemoHcTpUpPYeT 3HAHUSI OCHOBHBIX METO/I0B, MO/IeJiell M aJrOpUTMOB Hccile0BaHus NHGOPMALMOHHBIX CHCTEM U
TEXHOJIOTHI

|HK-1.2: OcymecTBiisieT BbIOOP MeTO10B, Mo/ie1eil ucciaea0BaHus HHGOPMALMOHHBIX CHCTEM

|HK-1.3: Baaneer TeXHOJIOrMAMY UCCIeJOBAHUSA M MO/IeIMPOBAHUSA HH(POPMALMOHHBIX CHCTEM

|HK-2.1: JleMOHCTpUpPYeT 3HAHUA MeTO/10B, AJITOPUTMOB M T€XHOJIOTHIl MHTErPALMH NPOrPAMMHBIX MOJYJIel U KOMIIOHEHT

|HK-2.2: IIpumeHsieT HA NPAKTHKE METO/Ibl, AJITOPUTMBbI U TEXHOJOTMH MHTErPALIMH NPOrPAMMHBIX MOJyJ1eil 1 KOMIIOHEHT

|HK-2.3: Baageer TeXHOTOTMSIMHM HHTErPALIMH MPOTPAMMHBIX MOAYJIeil 1 KOMIIOHEHT

IIK-4.1: JlemoHcTpUpYyeT 3HAHUSI METO0B M T€XHOJIOTHIi o0ecnieyeHus1 GyHKIMOHNPOBaHHS 0a3 TaHHBIX

3HaTh:




|HK-4.2: Pa3zpabaTpiBaeT anropuT™Mbl Npe10TBPALleHUs] NOTEPb M MOBPEKIEHMI TaHHBIX

|HK-4.3: OobecneunBaeT nHGpOPMALUOHHYIO 0€30ACHOCTH

B pe3yabTare OCBOCHUA TUCHUIIVIMHBI OﬁyqalO]llPli/‘lCﬂ JOJIZKEH

3.1|3naTs:

3.1.1|- MenoTHI H3BJIEUYEHHS, TPE0OPA30BAHMs U 3arpy3Ka JaHHBIX M3 PA3IMYHBIX BUIOB HCTOYHUKOB JIAHHBIX;

3.1.2|- BUIBI CTATUCTUYECKUX MOJIENICH U CIIOCOOBI OMPE/ICIICHUS UX KaYeCcTBa.

3.2|Ymerth:

3.2.1|- ucronp30BaTh METOJOB BH3yaTH3aI[UH TaHHBIX;

3.2.2|- ucronp30BaTh METOIOB HHTEIUICKTYAIBHOTO aHAJIM3a JAHHBIX U MAIIMHHOTO 00YYeHUSI.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIST)
Kon HaumeHnoBanue paszenos u TeM /Buj | Cemectp / | Hacos | Komneren- | JIutepatypa IIpumeyanne
| 3auaTuda 3aHgaTua/ Kvne UK
Pa3nen 1. BBenenue B MallIMHHOE
o0yuenue

1.1 Tepmunomnorusi. [InanupoBanue 5 4 TIK-1.1 IIK- JI1.1
CTaTUCTHYECKOI0 HKCIIEPHUMEHTA. 1.2 JI1.2J12.1J13.1
HopmansHoe pacnipenenenue. D103233 524
JloBepuTenbHbIE HHTEPBAIIBI JJ15 25
cpenuero. lucnepcus. Perpeccusi,

KJ1accuuKaIys, KiacTepu3alys.
OOBeKT, MPU3HAK, TUIIBI IPU3HAKOB,
MeTOIbI paboThl ¢ HUMU. METpHKH
kavectsa. /JIex/

1.2 Ienbto mabopaTtopHoOii pabOTHI SBISIETCS 5 4 TIK-1.1 K- | JI1.1J12.3713.1
OCBOEHHUE METO0OB aHAJIN3A JaHHbIX. 1.2TIK-1.3 | 3132353 54
3amauyn ¥ TEPMUHOJIOTHUSI MAIIMHHOTO 25
o0yueHMsi: perpeccus,
kaccuduKanus, KIacTepu3amusl.

OOBeKT, IPU3HAK, TUIIBI IPU3HAKOB,
METOJbI pabOTHI ¢ HUMHU. MeTpHKH

1.3 Camormoaroroska. Pagora ¢ 5 16 TIK-1.1 ITK- | JI1.2J12.1J13.1
UH()OPMAIIMOHHBIMH PECypcaMu U 1.2TIK-1.3 | 9122323 24
JUTEPATYPOH, IS IOATOTOBKH K 25
BBINOJIHEHUIO TIPAKTHYECKUX padoT. /Cp/

Paznen 2. U3yuenune ocHOB padoThI ¢
BEKTOPHBIMH JAHHBIMH U
Busyanusauueii. 'paguent. Meroanl
ONTUMM3ALNHU I1aAKUX PYyHKIUH.
Peasuzanusi rpagueHTHOrO CIyCKa
JJIs1 IMHEHHOM perpeccuu.

2.1 N3y4denne ocHOB pabOThI C BEKTOPHBIMHU 5 4 [K-2.1 IIK- JI1.2J12.1
JAHHBIMU M BU3yanu3auueil. [ panneHnr. 2.2 TIK-2.3 J12.3J13.1
MeToapl ONTUMHU3AINH TIATKAX 2192293 54
¢dynkiumit. Peanusanus rpajueHTHOrO 95
CIyCKa JUIs JIMHEiHO# perpeccun. /Jlex/

2.2 N3y4deHne ocHOB pabOThI C BEKTOPHBIMHU 5 4 TIK-2.1 IIK- | JI1.1J12.2J13.1
JAaHHBIMU U BU3yanu3anueil. ['pagueHr. 221IK-2.3 | 51223354
Merto1bl ONTUMM3AINH TJIATKUX 25
¢yskunii. Peanuzanus rpaiueHTHOTO
CIyCKa Juis JIMHEiHO# perpeccun. /J1a6/




23 Camomnonroroska. Pagota ¢ 16 [IIK-2.1 ITK- JI1.1
MH(OPMAIIIOHHBIMH PeCypcaMu 1 2.2 TIK-2.3 | JI1.2J12.1J13.1
JUTEPaTypOH, Ui HOATOTOBKH K 20105203354
BBIMOJIHEHUIO TIPAKTHUECKUX padoT. /Cp/ 25
Pazaen 3. Crioco0bl olleHKH KavyecTBa
mopeneii: holdout m kpocc-
paauaanua.Meroa OIHKaAMIINX
coceqeil. /lepeBbst pemenmii,
cJIy4aliHbIi Jiec, IPaAMeHTHBIH
Oyctunr. Cnoco0bI mocTpoeHust
KOMIIO3UIIHI MoOjJesIeH.

3.1 CriocoObI OLIEHKM KauecTBa MOJIETICH: 4 IK-1.1 1IK- | JI1.1J12.1
holdout u kpocc-Banuaanus.Meton 1.2TIK-1.3 JI2.3713.1
Oompxaimux coceneil. JlepeBbst pelieHui, [IK-2.1 TIK-| 31 3233 54
CITydaiHblIit Jiec, TpaJUeHTHBIH OYCTHHT. 2.21TIK-2.3 25
CriocoObl MOCTPOCHUST KOMIIO3UIUIHA TIK-4.1 IIK-
mopeneit. /Jlex/ 4.2 TIK-4.3

3.2 Crioco0BI OLIEHKH KauyecTBa MOJEIEH: 4 TIK-1.1 IIK- | JI1.1J12.1J13.1
holdout n xpocc-Banunanus.Meron 1.2TIK-1.3 | 912232324
Ommwkaiimux coceneil. JlepeBbs pelieHuii, TIK-2.1 IIK- 25
CITydaiiHblii Jiec, rpagueHTHbIH CriocoOb! 2.21IK-2.3
MMOCTPOCHHST KOMITO3UIIUI Moesei. /J1ab/ T1K-4.1 T1K-

4.2 TIK-4.3

33 Camornonroroska. Pagora ¢ 30 |MK-1.1IIK-| J11.2J12.2J13.1 KOHTp. pabora
UH()OPMAILIOHHBIMU PECypcaMu U 1.21TIK-1.3 | 912233524
TUTEePaTypPOH, ISl HOATOTOBKH K TIK-2.1 IIK- 25
BBIIIOJIHEHUIO NIPAKTHUECKUX padot. /Cp/ 221IK-2.3

[K-4.1 TIK-
4.2 TIK-4.3
Pa3nen 4. AIropuT™MBbl KJIacTepU3aluu:
K-means, DBscan, arnomeparuBnas
KJIacrepusanus. MeToabl NOHHKEHHS
Pa3MepHOCTH HA OCHOBE MATPUYHBIX
pasaoxennii (PCA u SVD). T-SNE.

4.1 AnroputMmsl kiacrepusanuu: K-means, 4 TIK-1.1 IIK- JI1.1
DBscan, armomepaTtuBHas KiacTepU3alusl. 1.2 TIK-1.3 | JI1.2J12.2J13.1
MeTo/1bl MOHMKEHUS Pa3MEPHOCTH Ha TIK-2.1 TIK- | D1 32 353 54
OCHOBE MaTpHuHbIX paznoxenuit (PCA u 2.21TIK-2.3 25
SVD). T-SNE. /JIex/ TIK-4.1 TIK-

4.2 TIK-4.3

4.2 KIIACTEPU3ALIUA C 4 MK-1.1 K- | JI1.2J12.3J13.1
NCIIOJIb3OBAHHME AJITOPUTMA K- 1.2TIK-1.3 | 3132323 54
CPEJJHUX. Llens paboThl: OTYIUTH TIK-2.1 K- 25
MIPAKTUKY aHAJIN3a CTATUCTHYECKUX 2.2T1IK-2.3
JIAHHBIX C UCTIOJB30BaHUEeM anroputma K- T1K-4.1 I1K-
cpeHux. AJIropuTmsl kiactepusanuu: K- 4.2 1IK-4.3
means, DBscan, arnomeparuBHas
KJIacTepu3ays. MeTop! TOHIKeHUS
pPa3MEpPHOCTH Ha OCHOBE MaTPUYHBIX
paznoxenuit (PCA u SVD). T-SNE. /J1a6/

43 Camomnonroroska. Pagota ¢ 14 [IIK-1.1 ITK- J1.1
UH()OPMAIIIOHHBIMH PECypcaMu U 1.2 TIK-1.3 | JI1.2J12.1J13.1
TUTEPATyPOH, ISt HOATOTOBKH K TIK-2.1 TIK- | 21 32 33 54
BBIIIOJIHEHHUIO NIPAKTHUECKUX padoT. /Cp/ 221IK-2.3 95

[K-4.1 TIK-
4.2 TIK-4.3
Pazpnen 5.
5.1 /3auér/ 0 TIK-1.1 IIK-
1.2 TIK-1.3
TIK-2.1 TIK-
2.2TIK-2.3
TIK-4.1 TIK-

4.2 TIK-4.3




5. OHEHOYHBIE CPEJICTBA

5.1. OueHoyHble MaTepuaJibl AJd TeKylero KOHTpoJasi u l'lpOMe)KyTO'-lHOﬁ aTrecrauumu

HpCD,CTaBJ'leHbI OTACJIbHBIM JOKYMEHTOM

5.2. OueHo4HbIE MaTepUuajabl 1 THATHOCTHIECKOT0 TCCTUPOBAHUA

HpeIICTaBJIeHLI OTACIIbHBIM JOKYMEHTOM

6. YYHEBHO-METOANYECKOE U THOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOJAY JIS)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHas IUTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

W3znarenbcTBO, IO

Komnu-Bo

Kyxosckuit O. U.

WHdopMarmoHHbIe TEXHOJIOTHH M aHAJIH3 JaHHBIX: YueOHOe
mocodue

Tomck: Tomckuit
roCyJJapCTBEHHBII
YHUBEPCHUTET CUCTEM
YHpaBJICHUS U
PaINOdIIEKTPOHUKH,
Onb Konrenr, 2014,
3JIEKTPOHHBII

pecypce

1

JI1.2

Anexceitayk A. C.

BBenenue B HeipOHHBIE CETH: MOJENN, METOABI 1
IIpOrpaMMHBIE CPEACTBA: yueOHOe ocodue

MockBa: MAU,
2023, 3neKTpOHHBIH

pecypce

6.1.2. [lononHuTeLHAS JUTEPATypa

ABTOpBI, COCTaBUTEIH

3arnaBue

W3narenbCcTBO, TON

Koanu-Bo

J12.1

Bapckuii A. b.

BBeneHue B HellpoHHBIE ceTH

Mocksa: UnTepHET-
YHuBepcurer
MupopmannoHHBIX
TexHosnoruit
(MHTYUT), 2016,
SJIEKTPOHHBIN

pecypce

1

J12.2

Kykosckuii, O. H.

WHdopMamoHHbIe TEXHOIOTHH M aHAIN3 TAHHBIX: YIEOHOE
nmocoone

Tomck: Tomckuit
TOCYAApCTBEHHBIN
YHHUBEPCHUTET CUCTEM
YIpaBJICHUS U
PazMO3IEeKTPOHUKH,
Db Konrent, 2014,
3JEKTPOHHBII

pecypce

J12.3

®enopos /1. 1O.

ITporpamMupoBaHue Ha sI3bIKE BEICOKOTO YpoBHS Python:
y4deOHOe mocobue Ui By30B

Mocksa: IOpaiir,
2024, >meKTpOHHBIH
pecype

6.1.3. MeTtoauueckue pa3padoTku

ABTODEI, COCTaBUTETHN

3arnaBue

W3narenscTBO, TOI

Konunu-Bo

JI3.1

Kyxos P.A.

s3Ik IporpamMMupoBanus Python: nmpaktukym: YueOHoe
rocobue

Mocksa: OO0
"HayuHo-
W3J1aTENIbCKUN LIEHTP
NHOPA-M", 2024,
SJIEKTPOHHBIN

pecypce

1




6.2. Ilepeuennb pecypcoB uHGOPMAIMOHHO-TeJIEKOMMYHUKAMOHHOI ceTn "UHTepHeT"

91  |XKypnan ans UT-npodeccuonanos http://www.bytemag.iTi
32  |XKypuan Uudopmarmonnsie pecypcsl Poccun

http://rosenergo.gov.ru/information_and analytical support/informatsionnie resursi_rossii
33  |’Kypuan MHdopManoHHbIE TEXHOIOTUH M BEIMHCIUTENbHBIE CHCTEMBI http://www jitcs.ru
D4  |Poccwuiickuit 001eodpa3oBaTenbHbIil moptan http://www.school.edu.ru
35  |Mup Untepner http://www.iworld.ni

6.3.1 IlepevyeHs NpPOrpaMMHOro odecnedeHust
6.3.1.1|ITaker mpuknaaueix nporpamm Microsoft Office
6.3.1.2|Onepanunonnas cucrema Windows
6.3.2 [lepeyenb nHGOPMATMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|udopmanmonHo-npaBoBoii nopran ['apant.py http://www.garant.ru
6.3.2.2|CnpaBouHo-npaBoBas cucrema Koncynpsrant [lmtoc http://www.consultant.ru/
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)
7.1|y4eOHas ayiuTOpHs TS IPOBEICHNUS 3aHATHHN JCKIIUOHHOTO TUIA, 3aHATHI CEMHHAPCKOTo THIa (JIADOPATOPHBIX

3aHATHH), TPYTIOBBIX M HHANBUAYAIBHBIX KOHCYJIBTAlMH, TEKYIIET0 KOHTPOJIA U IPOMEKYTOUHON aTTeCTalllH
OCHallleHa: KOMIUIEKT CIIELHaNN3UPOBaHHON yueOHOMH Mebenu, MapKkepHas (MeNIoBasi) 10CKa, KOMIUIEKT IEPEHOCHOTO
MYJIBTHMEINHHOTO 000PYAOBaHUS - KOMITBIOTED, IPOEKTOP, TPOSKIIMOHHBII SKpaH, KOMITBIOTEPHI ¢ BO3MOXKHOCTBIO
BbIX0/1a B IHTEpHET U H0CTYIIOM B 3JIEKTPOHHYIO HH(GOPMALIMOHHO-00pa3oBaTebHyo cpey. ObecnedeH JO0CTyI K CeTH
HHTepHeT U B 37EKTPOHHYIO HHPOPMAIMOHHYIO CPELy OpTraHHU3aIliy.




