Llokymert noamucar npocroit sSNMHIACTBERGTBO TPAHCIIOPTA POCCHUIICKON ®EJEPALINU
Nudopmaunsa o nagensued®EJTEPAJIBHOE ATIEHTCTBO XKEJE3HOJIOPOKHOT'O TPAHCIIOPTA
OMO: Tapannt MpyeA¥pd Rk ocy napcTBEHHOE GI0KETHOE 06pa30BaTEIbHOE YUPEKICHHE BHICIIET0 0OPa30BaHUS

Dlonxsocte: PGK@MI}J{?}%I?O TOCYJAPCTBEHHBI YHUBEPCUTET IIYTE COOBIEHUS

[lata noanucanus
YHUKanbHbI MPOrpaMMHbIA KIKOY:
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

OB]_[[EHPO(I)ECCI/IOHAJH)Hl)Iﬁ MOAYJIb
"CUCTEMBbI UCKYCCTBEHHOI'O UHTEJIVIEKTA"
IIpakTHKYM 10 MAIIMHHOMY 00Y4€HUIO
paboyasi mporpaMma JUCHUMILUIUHBI (MOTYJIs)

Crnenmansrocts 23.05.03 TIOJIBMXKHOM COCTAB JXEJIE3HBIX JIOPOT
HanpasneHHocTs (Ipoduiib) DNEKTPUIECKUH TPAHCIOPT KETE3HBIX AOPOT

Kpanuduxanus HHKEeHep MyTeil coo01meHust
dopma 00yueHus 3a04Hast
OO61mast Tpy10eMKOCTb 23ET

Buner koHTpoONsS Ha Kypcax:

3a4eThl 4

Pacnpeueﬂeﬂue YacoB JUCHHUIIJIMHBI IO KypcaM

Kypc 4
- Hroro
Bup 3anstuit vIIl PIl
JlaGopaTopHbie 8 8 8 8
Konr. 4. Ha arrect. 8 |0,25 0,25 (0,25 (0,25
nepuog OC
Uroro ayn. 8 8 8 8
KonrakrHas pabora 8,25 |8,25 8,25 |8,25
Cam. pabota 60 [60 |60 |60
Yacel Ha KOHTPOJIb 3,75 13,75 13,75 |3,75
Hroro 72 |72 |72 |72




[Iporpammy cocraBmi(u):

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

Pabouas nporpamMma AUCLUILIMHBL

I[IpakTHKYM 10 MAIIMHHOMY 00YYeHHUIO

pa3paborana B cootBercTBuH ¢ ®I'OC BO:

DenepanbHbIil rOCYAapCTBEHHBIH 00pa30BaTENbHBIA CTAHIAPT BBICILETO 00Pa30BaHus - CHENUATHUTET 110 cnenuaibHocTh 23.05.03
[MomBrxHOM COCTaB *kene3HbIX Aopor (mpuka3 MunoOpHayku Poccuu ot 27.03.2018 r. Ne 215)

COCTaBJIEHa Ha OCHOBaHUM y4yeOHoro miaHa: 23.05.03-24-1-IICXK/>r.plz.plx

CrermansaocTs 23.05.03 TIOIBKHOM COCTAB JKEJIE3HBIX JIOPOT HanpasieHHOCTb (IIpodHIIb) DISKTPHUSCKHI TPAHCIOPT
JKEJIE3HBIX JOPOT

Pabouas nporpamma oo0OpeHa Ha 3acelaHuH Kadeaps

Hudpossbie TexHoa0run

3aB. kadenpoit



1. HEJIX OCBOEHUA TUCHHUIIIMHBI (MOJYJIS)

l.llanMeHeHI/Ie Ha MPAKTUKE METOJIOB MAIIMHHOTO 00yUYCHHS NIPH PEIICHUHU 3a/1a4 MPOPECCHOHATBLHON JCATEILHOCTH.

2. MECTO JUCIHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Hukn (pazgen) OIL: |B1 .0.35.02

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUIIJIMHBI (MOZY JIS)

OIIK-10 Criocoben ¢opMyarpoBaTh U peliaTh HAyYHO-TEXHUYECKUE 3a/1a41 B 00J1aCTH cBOeH MpodecCHOHABHOMN e TeIbHOCTH

OIIK-10.3 Pemaet 3aga4u B 00nacTu npodecCUOHAIBHON AeATEIbHOCTH, UCIIOb3Ys IEPCIEKTUBHbBIE METO/Ibl MAIMHHOTO O0yUeHUS

B pesyabTaTe ocBOCHMS JUCUMILIMHBI (MOY.151) 00yUaroOLUiics J0/KEeH

3.1{3naTn:

3.1.1|- ocHOBHBIE KJIaCChl HAYYHO-TEXHUYIECKHUX 3aJa4 B 00JacTH CBOCH PO ecCHOHANBHON NeITEIbHOCTH, pelllaeéMble METOIaMU
MAIIMHHOTO 00Yy4eHHUS;

3.1.2|- ocHOBHBIE KJIACChI HHTEIUICKTYaIbHBIX HH()OPMAIIIOHHBIX CHCTEM, HEOOXOUMBIC B IMPOLIECCE PEIICHUSI HAYYHO- TEXHUYIECKHX
3aa4 B 00J1aCTH CBOCH MPOQeCcCHOHAIBLHON JIEITEIbHOCTH;

3.2|Ymerh:

3.2.1|- ucmonp30BaTh METOABI HCKYCCTBCHHOT'O MHTCJUICKTA IJIA PEIICHUA NPUKIAIHBIX 3a0a4;

3.3|Baaners:

3.3.1|- HaBBIKaMM peIIeHHsI HAYYHO-TEXHUUECKUX 33/1a4 B 001aCTU cBOEH MPOQeCCHOHAIBHOM AESTEIBHOCTH C UCTIOIb30BaHUEM
TEXHOJIOTHH aHaIM3a JaHHBIX M MAIIHHHOTO O0YYCHHUS.

4. CTPYKTYPA U COAEPKAHUE JUCHUILIJIMHBI (MOAY JIs)

Kon HaumenoBanue pa3ziesioB U TeM /BU/1 3aHATHS/ Cemectp / | YacoB | IIpumeuanue
3aHATHA Kypc

Pa3pen 1. IIpakTHKYM 110 MAIIMHHOMY 00Yy4eHHIO

1.1 IoaroroBka u GHUIBTpAIMs JaHHBIX. PacnipocTpaneHHble GOpMaThl JaHHBIX: CSV, 4 2
json. Y aneHue MoBpexICHHBIX 3HaYeHUH. BI0OD NaHHBIX 10 331aHHOMY MPU3HAKY
U IpyIIIE IPU3HAKOB.

/J1ab/

1.2 TIpeoOpazoBanue gaHHBIX POPMUPOBAHKUE HOBOTO CTOJIONA IaHHBIX HA OCHOBE 4 4
cymecTByomux. PopMupoBaHue BCIIOMOTaTeIBHOTO CTOJI0IA JaHHEIX. 1I3MeHeHne
THIA TaHHBIX cTonona. /Cp/

1.3 Arperanys AaHHbIX [ pynnupoBka JaHHBIX O IPU3HAKY. 4 4
Arperanust JaHHBIX: OACYET CPEAHETO, OOIIET0, MAaKCHUMAIIbHOTO U MHHIMAIIBHOTO
3HA4YEHU 110 ONpE/IeIEHHOMY

IpH3HAKy. Be1Oop onTuMansHOro MeTona.

/Cp/

1.4 Ompenenenre 3aKOHOMEPHOCTEH B OMO3IaHUSX JKEIe3HOJOPOKHOTO TPAHCIIOPTA. 4 2
I'paduueckast 00paboTka naHHbIX. [TocTpoeHne Tpa@UKOB 3aBUCUMOCTH.
/J1ab/

1.5 Onpenenenue 3aKOHOMEPHOCTEH B OITO3/IaHHUH HKEJIE3HOI0POKHOTO TPAHCIIOPTA. 4 2

IocTpoenue rpagukoB pacnpeneaeHus TOYeK, ONpeeIeH e Ynucia KIacTepoB,
(dhopmupyembIx HabIrOeHUSIMU. [locTpOeHHE TEIIOBON KapThl.

Pasnuunbie Busl rpadukoB (seaborn, matplotlib, BctpoeHnas Busyanusanus pandas).
/Cp/

1.6 OnpeeneHue HEUCIIPABHOCTH JKEJIE3HOIOPOKHOTO MoJioTHA. OOyueHHe MOICIH. 4 4
IloaroroBka naHHbIX. Pa3nenenue qaHHbIX HA TPEHUPOBOYHBIM, TECTOBBIN U
BaJIMIAIIMOHHBIC AaTacaThl. [locTpoeHne HepoHHO# ceTu. /J1ab/

1.7 HccnenoBanue JaHHBIX O TOPOKHBIX MPOMCIICCTBUSX H CEPbE3HOCTH aBapyil. 4 4
HepeBo pentenuii. [Toctpoenue matpuibl omnbok (confusion matrix) Iogcuer
MmeTpHK KauectBa (Precision, Recall, F1 score). /Cp/

1.8 HccnenoBanue JaHHBIX O TOPOKHBIX MPOUCIICCTBUSX H CEPbE3HOCTH aBapyil. 4 4
Cuy4aiinsrii iec BeiOOp onTHManbHBIX TapaMeTpoB epeBa perenuii. Co3nanue
MOJIENHU ¢ YKa3aHHBIM YHCIIOM JIEPEBhEB U MAKCUMAITbHOM TTyOuHbL. [Ipenckazanue
KJ1acca Mo TPEHUPOBOYHOM BBIOOpKE. OTOOpP TOM-5 caMbIX BaXKHBIX IEPEMEHHBIX JJISI
KJIacCU(UKAIIUN

/Cp/




1.9 Ompenenenre TOHATHHOCTH TekcTa. Heliponubie cetn. Omnpenenenne TOHATbHOCTH 4 6
TEKCTa C TIOMOIIIBI0 HEHPOHHBIX ceTeil. bubnuorexu tensorflow, Keras, Habop maHHBIX
IMDb. /Cp/

Paznen 2. CamocTosiTesibHAs padoTa

2.1 ToaroroBka u GHUIBTpaIMs JaHHBIX. Pernctpanus Ha nopraine kaggle. 4 2
PacnpoctpanenHbie (hopMaThl JaHHBIX: CSV, json.
IToxnroroBka k nadopatopusiM padoram. /Cp/

2.2 IIpeoOpa3oBanue qaHHBIX. MeToIbI paboOThI CTPYKTYpaMu AaHHBIX pandas. Onepanuu 4 4
¢ pandas. series. [ToBTOpeHHe MaTeprana, U3y4eHHOro B Kypce « TexHoIornn
UCKYCCTBEHHOTO MHTEIIJICKTa.

IoaroroBka k gadopaTopHbIM padotam. /Cp/

23 Arperanys gaHHbIX. I'pynnupoBka. @yHkuun arperuposanus B pandas. IloBTopenue 4 4
MaTepHana, H3y4eHHOTo B Kypce « TeXHOIOTuH HCKYCCTBEHHOTO HHTEIIEKTay.
IToxnroTroBka K 1aOOpaTOPHEIM pabOTaM.

/Cp/

24 OmnpenerneHne 3aKOHOMEPHOCTEH B OITO3/IaHUX JKEJIE3HOAOPOIKHOTO TPAHCIIOPTA. 4 4
I'paduueckast 00paboTka naHHBIX. MeToabl Busyanu3saiuu pandas. bubmuorexu
matplotlib u seaborn. ITapameTpbl MeTOHOB.

IToBTOpEHHE MaTepHana, U3y4eHHOTo B Kypce « TeXHOJIOTHH HCKYCCTBEHHOTO
HHTEJUICKTa.

IToxaroroBka k nadopatopusiM padoram. SIUOC CamI YIIC 4

/Cp/

2.5 OmnpeneneHne HEUCIIPaBHOCTH JKEE3HOJOPOXKHOT0 NonoTHA. O0ydeHne MOJIeIH. 4 4
Pab6ora ¢ u3obpaxenusimu B python. Iloctpoenue HeiiponHol cetu. Buapl cioes.
IToBTOpEHHE TEOpETHUECKOIO MaTepualla, H3yu4eHHOro B Kypce «TexHomoruu
UCKYCCTBEHHOTO MHTEJIJIEKTa.

ToaroroBka K 1a00paTOPHBEIM padoOTaM.

/Cp/

2.6 Omnpenenenre 3aKOHOMEPHOCTEH B OMO3/TaHUSX JKEIE3HOJOPOKHOTO TPAHCIIOPTA. 4 4
I'paduueckast 00paboTka naHubIx ['padudeckas o6paboTka JaHHBIX. MeTObI
Bu3yanu3anmu pandas. bubmmorexu matplotlib u seaborn. I[TapameTpsr MeTOOB.
[oBTOpeHmne MaTepuana, U3y4eHHOTo B Kypce « TeXHOJIOTHH HCKYCCTBEHHOTO
WHTEIUICKTa.

ToaroroBka K J1a00paTOPHBIM paboTaM.

/Cp/

2.7 HccnenoBanue JaHHBIX O TOPOXKHBIX MPOMCIIECTBUSX H CEPbE3HOCTH aBapyil. 4 4
Crnyqaitasiii tec. OCHOBHBIE TTapaMeTpPHI CIIy9aifHOTO Jieca.

IToBTOpEHHE TEOPETHUECKOTO MaTepualla, M3y4eHHOro B Kypce « TexHomoruu
HCKYCCTBEHHOT'O HHTEJIICKTA.

IToaroToBka k adopatopHbiM padotam. /Cp/

2.8 Onpeenenue TOHANBHOCTH TekcTa. HelipoHHbie ceTr MeTo bl OUOITHOTEKH 4 6
tensorflow.
IToxnroroBka x J1abOpaTOpHEIM pabOTaM.
/Cp/

2.9 Ha6op nanusix IMDb. UccnenoBanue nannsix. bubmuoreka keras. M3ydenue 4 4

CHHTaKcuca MeTo/IoB Oubnroreku. [ToaroToBka k tabopatopHoit padore. /Cp/

Pa3nen 3. KoHTaKkTHBIE Yachl HA aTTECTALNIO

3.1 3auer /KD/ 4 0,25

5. OHEHOYHBIE MATEPHAJIbI

O1eHOYHBIE MaTepUalIbl Ul IPOBEICHUS IPOMEXYTOYHOM aTTecTalluy 00y4aroXcs IPUBEACHBI B IPUIIOKEHUH K paboueil mporpamme
JUCLIUTUINHBI.

DopMBI ¥ BUIBI TEKYIIEr0 KOHTPOJISI O TUCHUILIMHE (MOYJII0), BUIBI 3aJaHUH, KPUTEPHUU UX OLICHUBAHUS, paclipeaeneHne 0auioB Mo
BUJIAM TEKYIIEr0 KOHTPOJIS pa3padaThIBalOTCS MPEIoIaBaTesIeM AUCIUILIMHBI C YYeTOM €€ CIeUU(BUKU U JOBOJATCS 10 CBEACHUS
00yJaroIuXcsi Ha IEPBOM y4eOHOM 3aHSTHH.

Texymuit KOHTPOIB YCIIEBAEMOCTH OCYIIECTBIISIETCS MIPEToAaBaTeeM TUCITUILTHHBI (MOIYJIs), KaK MpaBmiIo, ¢ ucrnoiszoBanuem DMOC
WM IyTeM NPOBEPKHU MUCBMEHHBIX paboT, MPeyCMOTPEHHBIX PA00YHMH MPOrpaMMaMH TUCIUIUIMH B pAMKaX KOHTaKTHOW paboThI U
CaMOCTOsITETbHON paboThl o0yJarommxcs. s GUKCHpOBaHHS Pe3yIbTaTOB TEKYIET0 KOHTPOIST MOXKeET Mcrnonb3oBatbes DUOC.




6. YHEBHO-METOANYECKOE © THOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JISA)

6.1. Pexomenayemas aureparypa

6.2 UndopmanmoHHbIe TEXHOJIOTHH, UCTOJIB3YyeMble IPH 0CYIIECTBIEHHH 00Pa30BaTeIbHOTO MPOoIecca 10 JUCHHUILIHHE (MOAYJII0)

6.2.1 IlepeyeHb JTULEH3UOHHOIO H CBOOOJHO PACIPOCTPAHAEMOI0 IPOIPAMMHOIO o0ecredeHust

6.2.1.1

| Python

6.2.2 Ilepeuenn npogeccHOHAIBHBIX 023 JAHHBIX 1 UH(GOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

|kaggle.com— CHCTeMa OpraHU3aIMy KOHKYPCOB IO UCCIIEIOBAaHUIO JAHHBIX 1 MALIMHHOMY 00Y4EHHIO.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIIMHBI (MOJAY JIS)

7.1

Y4eOHble ayJUTOPHUH TS IPOBEICHUS 3aHITHI JIEKIIHOHHOTO THIA, YKOMITJICKTOBAHHBIE CIICIIUATTM3UPOBAHHON MEOCITBIO U
TEXHHYESCKUMHU CPEJICTBAMU OOYUCHUS: MYJIbTHMEANITHOE 000pyJOBaHUE sl IPEIOCTABICHUs yueOHOH HHbOpMaIy OOIBIIONH
ayJIUTOPUH /WM 3ByKOYCHJIMBAIOIIee 000pyI0BaHKe (CTAIIMOHAPHOE WK TIEPEHOCHOE).

7.2

VueOHbIe ayANTOPHH IS IIPOBEACHHUS 3aHITHI CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U HHWBHIYaJIbHBIX KOHCYJIBTAIU, TEKYIIETO
KOHTPOJIA 1 l'lpOMC)KyTO‘{HOﬁ aTTeCTalliy, YKOMIIJICKTOBAHHBIC Cl'[eI.IPIaJ'lPlSPlpOBaHHOl’I MC6GHLIO N TCXHUYCCKUMH CPECACTBaAMU
00yUeHUs: MyIbTHMEIHITHOE 000pyI0BaHHE /MM 3BYKOYCHINBAIOIIEe 000pyI0BaHNE (CTAllMOHAPHOE WIIH IIEPEHOCHOR).

7.3

[Tomerienust 11t caMOCTOSITENbHON PabOTHI, OCHAIIEHHBIE KOMIIBIOTEPHOH TEXHUKON C BO3MOKHOCTBIO TOAKIIFOYEHHUS K CETH
"NuTepHer" U oOecnieueHreM JI0CTyIa B 3JIEKTPOHHYI0 HHQOPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

7.4

IMomemntenust At XxpaHeHUs! ¥ TPOGUIIAKTUUECKOTO 00CTy )KUBaHUs yueOHOTO 000PyIOBaHHUS.

7.5

JlaGopaTopuy, OCHAILEHHBIE CIIEHATIBHEIM Ja00PaTOPHBIM 000pyI0BaHHEM: KOMITBIOTEPHON TEXHUKOMH ¢ ycTaHOBIEHHBIM 110:
Python, a Takke ¢ BO3MOXKHOCTBIO TIOIKIIOUCHUS K ceTH "MHTepHeT" 1 00ecIeueHneM JOCTyIa B SJIEKTPOHHYIO

HHPOPMAITMOHHO-00Pa30BaTENILHYIO CpE/ly YHHBEPCUTETA




