[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

popmauns 0 snate@EIEPAJIBHOE ATEHTCTBO KEJIE3HOAOPOXKHOI'O TPAHCIIOPTA
OV0: MarpBAEPAIEHOE POUSIAPCTBEHHOE BIOJKETHOE OBPA3OBATEJILHOE VUPEXKAEHUE BBICHIETO OBPA3OBAHMS

Jomeo APPTHBUIERCKMA TOCYIAPCTBEHHBI YHUBEPCUTET ITYTEN COOBIUEHMUSD>

[ata noanucanus: 19.
YHUKanbHbI MPOrpaMMHbIA KIKOY:
94732¢3d953a82d495dcc3155d5¢573883fedd18

OEH_[EHPO(I)ECCI/IOHAJII)Hl)Iﬁ MOAYJIb
"CUCTEMbI UCKYCCTBEHHOI'O UHTEJIUVIEKTA"
IIpakTHKYM 10 MAIIMHHOMY 00y4Y€HUIO
paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

CnenmansHocTs 23.05.03 TIOJIBUYKHOM COCTAB JXKEJIE3HBIX JIOPOT
Crennanu3anys DNeKTpUUeCKU TPAHCIIOPT XKENE3HbIX A0POr

Kpanudukanus HMHiKeHep nyTeii coo01enust
®dopma o0yueHus oYHas
OO6mast Tpy10eMKOCTb 23ET

Bunp! koHTpONIs B cemecTpax:

3a4eThl 8

Pacnpene.rle}me YacoB JUCUHMIIJIMHBI 110 CEMECTpaM

Cemectp
(<Kypc>.<Cemectp Ha 8 (4.2)

Kypee>) Uroro

Henens 16,3

Bun zanstuit VI PIT v PII

JlaGopaTopHsie 32 32 32 32
Konr. 4. na arrecr. B |0,15 (0,15 (0,15 [0,15
nepuog OC
Uroro ayn. 32 32 32 32
KonraktHas pabora 32,15 (32,15 (32,15 32,15
Cam. pabota 31 31 31 31
Yacel Ha KOHTPOJIb 8,85 (8,85 8,85 |[8,85
Uroro 72 72 72 72




ITporpammy cocTaBui(u):

K.n.H., ooyenm, Troocuna U.B.

Pabouas nporpamMMa JUCHUIIINHBI

IIpakTHKYM 110 MALIMHHOMY 00y4YeHHIO

paspaborana B coorBercTBuu ¢ ®I'OC BO:

DenepanbHbIil FOCYAapCTBEHHBIH 00pa30BaTeNbHbIH CTAHAAPT BHICIIEr0 00pa30BaHuUs - CIICHUANUTET MO crenuansHoctd 23.05.03
[MonBuxHOM cOCTaB kele3HbIX Aopor (npuka3 MunoOpHayku Poccun ot 27.03.2018 1. Ne 215)

cocTaBJieHa Ha OCHOBaHMHU y4yeOHoro miana: 23.05.03-25-1-TICK dar.pli.plx

CrenmansHocTs 23.05.03 TIOABUKHOM COCTAB XKEJIE3HBIX JIOPOI HanpasieHHoCTb (Ipoduiis) DIeKTPUUeCKHii TPaHCIOPT
JKEJIe3HBIX 10POT

Pabouas nporpamMma ogo0peHa Ha 3aceJaHuu Kadeapbl

HudpoBbie TeXHOTOTHH

3aB. kadenpoi



1. IIEJTA OCBOEHUSI M CLUILIMHBI (MOY.JI5T)

1.1|HpHMeHeHHe Ha MPAKTUKE METO/I0B MAIIMHHOTO O0YYEHUS ITPH PELICHUH 3a]1a4 POQeCCHOHAIBHOMN I TEIbHOCTH.

2. MECTO JUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA30OBATEJIBHOM MNPOI'PAMMBI

Huxn (pazgen) OIL: |El .0.35.02

3. KOMIIETEHIIMHN OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCITUIIJINHBI
MOAayJis)

OI1K-10 Cniocoben GpopMyIMpoBaTh M pemiaTh HAYYHO-TEXHHUECKHE 3a7a4l B 00JIaCTH CBOeH MpodecCHOHATIbHOM NesTeIbHOCTH

OI1K-10.3 Penraer 3amauu B 061acTé Mpo)eCCUOHAIBHON ACATEIILHOCTH, UCTIONb3YsI IEPCIEKTHBHBIC METO/IbI MAIIUHHOTO 00yUYeHHS

B pe3yabTaTe ocBOeHUs AMCHUILIUHBI (MOYJIs1) 00y4yaomuiicst 10/KeH

3.1|3naTn:

3.1.1|- OCHOBHBIE KJIaCChl HAYYHO-TEXHHUYECKHX 3a/1a4 B 00J1aCTH CBOEH MPOEeCCHOHAIBLHON IESATEIbHOCTH, PellIaeMble METOIaMH
MAaIIMHHOTO 00y4eHMs;

3.1.2|- ocHOBHBIE KJIAaCChl HHTEIIEKTYaIbHBIX HHPOPMANOHHBIX CHCTEM, HEOOXOIMMBIE B IPOLIECCE PELICHHUS HAyYHO-
TEXHUYECKUX 3a1a4 B 001aCcTH cBOeH NpodecCHOHaAIBHOM e TeIbHOCTH;

3.2({Ymern:

3.2.1|- BCTIOIB30BaTh METOIBI HCKYCCTBCHHOT'O MHTECIIJICKTA U1 PCIICHUA MPUKIIAHBIX 3a1a4,

3.3|Baagers:

3.3.1|- HaBbIKaMH PEUICHUS HAYYHO-TEXHHUYECKHUX 3a/1a4 B 00JIaCTH CBOCH NMPO(eCCHOHATIBHOM ACATEILHOCTH C UCIIOIb30BAHUEM
TEXHOJIOTHI aHaJIM3a JaHHBIX U MAIIMHHOTO 00yUYeHHS.

4. CTPYKTYPA U COJEP)KAHME JUCIAIIMHBI (MOY.JIsT)

Kon HaumeHoBanue pa3iesioB U TeM /BUJ 3aHATHSA/ Cemectp / | Yacos | Ilpumeuanue
3aHATUSA Kype

Paznea 1. [IpakTHKyM 0 MAIIUHHOMY 00Y4Y€eHHIO

1.1 ITonroroBka u unprpanns naHueix. Pacnpocrpanennsle GopMaThl JaHHBIX: 8 2
csv, json. Y aaneHue MoBpexkICHHbIX 3HaUYCHUH. BIOOp AaHHBIX MO 3aJ]aHHOMY
MIPU3HAKY U TPYIIIE IPU3HAKOB.

/J1ab/

1.2 IIpeobpaszoBanue nanHbIX POPMUPOBAHHE HOBOTO CTOJIONA JAHHBIX HA OCHOBE 8 4
cymecTByonmx. @opMrupoBaHue BCIOMOTraTeIbHOTO CTOIOIA JaHHBIX.
M3meHenue Tuna qaHHbIX cronoua. /Jlab/

1.3 Arperanust JaHHBIX [ pynmpoBKa JaHHBIX 0 MIPU3HAKY. 8 4
Arperanyst JaHHBIX: ITOJICUET CPEeIHEero, 00IEero, MaKCUMaIbHOTO U
MHUHHUMAJIEHOTO 3HAUEHUH I10 OIPECIICHHOMY

rpu3HaKy. BeiOop onTHManbHOro MeToaa.

/J1ab/

1.4 OmnpeneneHue 3aKOHOMEPHOCTEH B OIIO3AaHUAX JKEJNE€3HOAOPOKHOTO 8 4
TpaHCIIopTa.

I'paduueckas o6paborka nanHbIX. [locTpoeHue rpagukoB 3aBUCUMOCTH.
ITocTpoenue rpadukoB pacnpeneeHus TOUEK, OIPEIeICHUE YHCIIa KIACTEPOB,
(dopMupyembIx HabmoneHNAMH. [IocTpoeHre TenI0BOi KapThL.

Paznuunble Buabl rpadukos (seaborn, matplotlib, BctpoeHHast BU3yanu3anus
pandas).

/J1ab/

1.5 OnpeeneHne HEUCIIPaBHOCTH JKENE3HOIOPOKHOTO mosiotHa. OOyueHne 8 4
monenu. IloAroroBka NaHHBIX. Pa3eneHue TaHHBIX HA TPEHUPOBOYHBIH,
TECTOBBIN M BAIMIALIMOHHBIE NaTacyThl. [locTpoeHne HelpoHHOM ceTu. /J1ab/

1.6 UccnenoBanue qaHHBIX O JOPOKHBIX MIPOUCIIECTBUSAX U CEPHE3HOCTH aBapu. 8 4
Jepeso pemenuii. [loctpoenne matpunpsl omumbok (confusion matrix) [oncuer
MeTpuk kauectBa (Precision, Recall, F1 score). /J1a6/

1.7 HccnenoBanne NaHHBIX O JOPOKHBIX MPOUCIIECTBUSAX U CEPbESHOCTH aBapHI. 8 4
Crnyyvaiinblii 1ec BeiOop onTUMalibHBIX TapaMeTpoB AepeBa pemieHuid. Co3nanue
MOJIENIU C YKa3aHHBIM YHCJIOM JI€PEBbEB U MAKCUMAJIbHOW Ty OMHBI.
Ipenckazanue Kinacca mo TpEHUPOBOUYHOM BbIOOpKe. OTOOP TOMN-S5 caMbIX
Ba)KHBIX IEPEMEHHBIX IS KJIacCU(UKALIN

/J1ab/




1.8 Omnpenenenue ToHanbHOCTH TeKcTa. HeliponHnsle cetu. Onpenenexue 8 6
TOHAJIBHOCTH TEKCTA C IOMOIIbIO HEHPOHHBIX ceTeil. bubnuoreku tensorflow,
Keras, Habop nanneix IMDb. /J1a6/

Pa3gen 2. CamocrosiTesbHast padora

2.1 [MonroroBka u ¢unprpanus fanHelx. Perucrpanus Ha nopraine kaggle. 8 2
PacnpoctpanenHbie (opMaThl JaHHBIX: CSV, jSON.
IMoaroroBka k naboparopHbM padoram. /Cp/

2.2 [IpeobOpazoBanue gaHHBIX. MeTO bl paObOTHI CTPYKTYpPaMu JIaHHBIX pandas. 8 4
Omneparmu ¢ pandas. series. [loBTopeHne Marepuana, ©3y4eHHOTO B Kypce
«TeXHOJIOrMH UCKYCCTBEHHOTO MHTEIUIEKTa.

IMonroroBka k nadopatopubiM padoram. /Cp/

2.3 Arperanus nanssix. ['pynnuposka. @yHKIMK arperupoBanus B pandas. 8 4
IToBTOpeHne MaTepuana, U3y4eHHOro B Kypce « TeXHOIOTHH HCKYCCTBEHHOTO
uHTewiekTay. I[loaroToBka K J1abopaTtopHbIM paboram.

/Cp/

2.4 OmnpeneneHue 3aKOHOMEPHOCTEH B OTIO3/IaHHAX YKEIE3HOAOPOKHOTO TPAHCTIOPTA. 8 4
I'paduueckas 06paboTka naHHBIX. MeToapl Bu3yanu3anuu pandas. bubnuorekn
matplotlib u seaborn. ITapamerpsl MeTo10B.

IToBTOpEeHNe MaTepuana, U3y4eHHOro B Kypce « TeXHOIOTHH HCKYCCTBEHHOTO
MHTEIUICKTAY.

[Monroroska k nmadopatopusiM padoram. SUOC CamI'YIIC 4

/Cp/

2.5 OnpezeneHne HEUCTIPABHOCTH JKEJIE3HOI0OPOIKHOTO 1MosioTHA. OOy4eHre MOIeITH. 8 4
Pabota ¢ n3zob6pakenusmu B python. [Toctpoenue HelipoHHOM ceTH. Bunbr cioes.
[ToBTOpEHME TEOpETHIECKOTO MaTepuaia, H3y4yeHHOTo B Kypce « TexHomorun
HCKYCCTBEHHOT'O HHTEJICKTAY.

[MoxaroroBka k 1a00paTOPHBIM pabOTaM.

/Cp/

2.6 OmnpezesneHne 3aKOHOMEPHOCTEH B OIT03/1aHUX JKEJIE3HOIOPOKHOTO TPAHCIIOPTA. 8 4
I'paduueckas o6padoTka nanubix ['paduueckas o0padoTka JaHHBIX. MeTo b
Busyanuzauuu pandas. bubnuorexu matplotlib u seaborn. ITapamerpsl MeTOI0B.
[ToBTOpEeHne MaTepuana, U3y4eHHOTo B Kypce « TeXHOIOTHH HCKYCCTBEHHOTO
MHTEIUICKTaY.

[MoxaroroBka k 1a00paTOPHBIM pabOTaM.

/Cp/

2.7 HccnenoBanue AaHHBIX O JOPOXKHBIX MIPOUCHIECTBUSIX U CEPbE3HOCTU aBapuil. 8 4
Crrydaiineiii 1ec. OCHOBHBIE TapaMeTphl CIy4aiHOTO Jieca.

IToBTOpEHHE TEOPETUUECKOTO MaTepHaa, U3y4eHHOro B Kypce « TexHonoruu
HCKYCCTBEHHOTO HHTEIIEKTaY.

IMoaroroBka k nab6oparopHbM padoram. /Cp/

2.8 Onpenenenue ToHaNbHOCTH TeKkcTa. HeliponHsie cetn Metoabl 6ubnnorexu 8 2
tensorflow.
[Toxroroska k 1a00paTOpPHEIM pabOTaM.
/Cp/

2.9 Ha6op nanusix IMDDb. UccnenoBanne nannbix. bubnuoreka keras. M3ydyenne 8 3

CUHTaKcuca MeTofioB Oubanoreku. [loaroroska k jgaboparopHoii padore. /Cp/

Pa3nen 3. KoHTakTHbBIE Yachl HA aTTECTANUIO

3.1 3auér /KD/ 8 0,15

5. OHEHOYHBIE MATEPHUAJIbI

O1eHOYHBIE MaTepUaIIB! JUTS IIPOBEACHHUS IPOMEKYTOUHOH aTTecTallny 00y4alomuXcsl IPUBEICHbI B IPUII0KEHUH K paboueit
IIporpaMMe TUCUUTUINHBIL.

DopMBI 1 BUIBI TEKYIIET0 KOHTPOJIS 110 AUCHUILIMHE (MOIYIIO), BUIBI 3a1aHHUH, KPUTEPUH UX OLICHUBAHMS, pacrpeaeaeHne 0auioB 1Mo
BUJIaM TEKYIIEro KOHTPOJIS pa3padaThIBatOTCs MPENoAaBaTesieM TUCIUILUIMHBI C yUYETOM €€ CeUU(HUKH U TOBOAATCS 10 CBEICHUS
00y4aroImuxcs Ha IepPBOM y4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIIETCS NPENoaBaTesieM TUCIUIUIMHBL (MOLyJIs) B pAMKaxX KOHTaKTHOH paboThl U
CaMOCTOATENIbHOM paboThl 00yuarommuxcs. s GUKCHpoBaHus Pe3yIbTaTOB TEKYIIETO KOHTPOJISI MOKET ucnojb3oBaThes DOC.




6. YHAEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHasi TUTepaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue MN3narensc On. anpec
TBO. TOII
JI1.1 |(IInatoHoB A. B. MamuuHoe o0ydeHue: yueOHoe nocoOue s By30B Mockaa: https://urait.ru/book/ma
IOpaiir, shinnoe-obuchenie-
2022 508804
6.1.2. JlonoiHuTeLHAS JUTEpPaTypa
ABTOPBI, COCTaBUTEIHN 3ariaBue Mznparensc On. agpec
TBO. TOJI
JI2.1 [Yepnsrues C. A. OcHoBbl iporpammupoBanus Ha Python: yuebHoe nocobue |Mocksa: https://urait.ru/book/os
JUTSI BYy30B IOpaiir, novy-
2022 programmirovaniya-na-

python-496893

6.2 UndopmanmoHHbIe TEXHOJIOTHH, HCTIOJIb3yeMble IIPH OCYLIEeCTBJIeHUH 00Pa30BaTeIbHOI0 MPoLecca No JUCHUILINHE

(Mony.J110)

6.2.1 IlepeyeHb TULEH3MOHHOI0 ¥ CBOOOAHO PACIPOCTPAHIEMOI0 IPOrPAMMHOTO0 ofecrnedeHus

6.2.1.1

Python

6212

Google Colab

6.2.2 Ilepeyenb npogeccHoOHANBHBIX 023 JAHHBIX U UH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.22.1

kaggle.com - cucTeMa opraHu3anyy KOHKYPCOB 0 HCCIEIOBAaHHIO JaHHBIX M MAIIMHHOMY OOYUYCHUIO.

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHME JUCIUMIIJINHBI (MOAY JIA)

7.1

VueOHble ayAUTOPUY [JIs IPOBEJCHUS 3aHATUH JIEKIIMOHHOIO TUIIA, YKOMIIJIEKTOBaHHbIE CIIELIUAIU3UPOBAHHON MEOENbIO U
TEeXHHYECKUMH CPEICTBAMU 00yUYeHHUS: MyJIbTUMEANITHOEe 000py J0BaHNE IS IIPpeAoCcTaBIeHUs yueOHoi nHdopman
60JIbIION ayIUTOPUM H/UIIU 3ByKOYCUIUBarolIee 000pyJoBaHUe (CTALIMOHAPHOE WIIH IEPEHOCHOE).

72

V4eOHbIe ayIUTOPHH IS IPOBECHNUS 3aHITHI CEMMHAPCKOTrO THIIA, TPYIIIOBBIX U UHANUBUYaIbHBIX KOHCYIIbTALHIA,
TEKYILET0 KOHTPOJIS M IIPOMEKYTOYHOH aTTeCcTallli, YKOMIDIEKTOBAHHBIC CIICNNATH3UPOBAHHON MEOEIIbI0 M TEXHUIECKIMHU
cpeacTBaMH 00y4eHHs: MyJIbTUMENIHOE 000pyI0BaHHE W/WIIH 3BYKOYCUIIMBaIOLee 000pyJ0BaHUE (CTALHOHAPHOE HIIN
HEPEHOCHOE).

7.3

IMomemenus A1 CaMOCTOSITENBHOM PabOTHI, OCHAIIEHHbIE KOMIBIOTEPHOH TEXHUKOH C BO3MOKHOCTBIO TTOKIFOYCHHS K
cetu "MHTepHeT" U 0OecneueHreM JOCTYIIA B AIEKTPOHHYIO HH()OPMALMOHHO-00Pa30BaTE/IbHYI0 CPEy YHUBEPCUTETA.

7.4

[Tomerenust 1uis XpaHeHUsI U TPOPUITAKTHIECKOTO 00CITy)KUBaHHS Y4eOHOTO 000PYAOBaHHUSI.

7.5

JlaGopaTopuu, OCHaIIEHHBIE CIIEIUATBHBIM JIAOOPATOPHBIM 000PY/I0BaHMEM: KOMITBIOTEPHON TEXHUKOMH C YCTaHOBICHHBIM
[1O: Python, a Taxke ¢ BO3MOXKHOCTBIO MOAKITIOYeHMS K ceTh "MHTepHeT" u 00ecneueHneM J0CTyIa B JIIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENLHYIO CPEy YHUBEPCHUTETA.




