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Cam. pabora 60 |60 |60 |60
Yacel Ha KOHTPOJIb 3,85 3,85 [3,85 |3,85
Hroro 72 72 72 72




ITporpammy coctaBui(n):

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

Pabouas InporpaMmMa JUCHUIIINHBL

IIpakTHKYM 0 MAIIHHHOMY 00Y4€EHHUIO

paspaborana B coorBeTcTBuU ¢ ®I'OC BO:

ODenepanbHblil FOCYAapCTBEHHBIH 00pa30BaTe/IbHbIA CTaHapPT BHICILETO 00pa30BaHusl - CIELHUAIUTET 10 crienuansHocty 23.05.05
CucTeMbl 00ecTIeYeHUs IBUKEHUS 1oe310B (mpuka3 MunoOpHayku Poccun ot 27.03.2018 1. Ne 217)

cocCTaBJIcHa Ha OCHOBaHMHU y4eOHoro miaHa: 23.05.05-24-1-CO/Ia.plz.plx

Crenuansaocts 23.05.05 CUCTEMbBI OBECTIEYEHM A ABMKEHW S TTOE3/10B HanpasneHHOCTS (TTpodiib) DiieKTpocHa0KeHHE
JKEeJIe3HBIX IOPOT

Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

Mud¢posbie TeXHOIOTHH

3aB. kadenpoit



1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

1.1|HpI/IMeH6HI/Ie Ha NMPAKTUKE METO/IOB MAIIMHHOTO OOYyUYEHHS PU PELICHUH 3a/1a4 NMPO(HECCHOHATBHOM JACSITEIbHOCTH.

2. MECTO JUCHHUTIIUHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Huxn (pasgemn) OIT: |B1.0.34.02

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUATIIMHBI
(MOJY.JIs)

OIIK-10 CriocodeH GpopMyaHpOBaTh U pelIaTh HAYYHO-TEXHHUYECKHE 3a7a4H B 00JIaCTH CBOCH MPpo(dhecCHOHAIBHOM AeSITeIbHOCTH

OI1K-10.3 Pemraer 3aaun B 001acTH PO eCCHOHANBHON ICATEILHOCTH, HCIIOJB3Ys IEPCIIEKTUBHBIE METO/IbI MAIIMHHOTO 00yUYCHHS

B pe3yabTaTe 0cBOCHMS AMCHMILIMHBI (MOYJI51) 00yUYaOLIUiicH 10 KEeH

3.1|3unath:

3.1.1|- ocHOBHBIE KJIacChl HAYYHO-TEXHHUECKHUX 3a/]1a4 B 00JIaCTH CBOCH MPOQeCcCHOHANLHON IeSITETBHOCTH, PelllaeéMbIe METOJAMU
MAIIMHHOTO 00Y4EHHUS;

3.1.2|- oCHOBHBIE KJIACCHI HHTEIJICKTYaIbHBIX HHPOPMAIIHOHHBIX CHCTEM, HEOOXOJUMBIC B TIPOLIECCE PELICHUS HAYYHO-
TEeXHUYECKHUX 3a]1ay B 00JIacTH CBOEH MpodeccuoHaIbHON IesITeIbHOCTY;

3.2|Ymertn:

3.2.1|- ucmnonp30Bath METOAbI HCKYCCTBCHHOT'O MHTCIUICKTA IJIA PCIICHUA NPUKITIATHBIX 3a1a4,

3.3|Baagern:

3.3.1|- HaBbIKaMH pEIICHUS HAYYHO-TEXHUYCCKHX 3a/1a4 B 00JIaCTH CBOEH MpOo(eCCHOHANIBHON EATEILHOCTH C UCIIOJIb30BaHUEM
TEXHOJIOTHI aHAJTU3a JaHHBIX M MAIIMHHOTO O0YyYeHUSI.

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JISA)

Kon HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp / | YacoB | IIpumeuanne
3aHATHS Kypc

Paznes 1. [IpakTHKYM 110 MAIIMHHOMY 00Y4eHHIO

11 IMoaroroBka u GuibTpalys JaHHBIX. PacnpocTpaneHHble GOpMaThl JaHHBIX: 4 2
sV, json. Y maleHue MoBPeXACHHBIX 3HaUCHUH. BBIOOp JaHHBIX 110 3aJTaHHOMY
[IPU3HAKY U TPYIIE IPU3HAKOB.

/J1a6/

1.2 ITpeo6paszoBanue ganHbIx POpMUPOBaHUE HOBOT'O CTOJIOIA JAHHBIX HA OCHOBE 4 4
cymecTByromux. @opMHpOBaHIE BCIIOMOTATEIFHOTO CTONONA TaHHBIX.
W3meHenue tuna gaHHeIx croidua. /Cp/

1.3 Arperanus qaHHbIX [ pynmupoBKa JaHHBIX IO IPU3HAKY. 4 4
Arperainys JaHHBIX: IOJCYET CPETHETO, O0IIEro, MaKCUMAaJIbHOTO U
MHUHUMAJIBHOTO 3HAUEHHH 10 OMPEACICHHOMY

npu3HaKy. Beibop onTumaisHOro Meroa.

/Cp/
1.4 OnpezesneHne 3aKOHOMEPHOCTEH B OMO3/IaHHSIX JKEJIE3HOIOPOKHOTO 4 2
TPaHCIIOPTa.
I'paduueckas o6paboTka naHHbIX. [TocTpoeHne rpagukoB 3aBUCUMOCTH.
/J1ab/
15 Ormpenenenne 3aKOHOMEPHOCTEH B OMO31aHUH JKEIE3HOIOPOKHOTO TPAHCIIOPTA. 4 2

IMocTpoenue rpagukoB pacnpeaereHus TOUYEK, ONpeaeeHIe Ynucia KIacTepoB,
dopmupyembIx HaOmogeHusIMU. [TocTpoeHue TennoBoil KapThl.

Paznuunsle Buabl rpadukoBs (seaborn, matplotlib, BctpoeHHas Bu3yamu3amust
pandas).

/Cp/

1.6 OmnpeneneHue HEUCIPABHOCTH JKEJIE3HOIOPOXKHOT0 MojoTHA. O0ydeHMe 4 4
mozenu. IloxaroroBka AaHHbIX. PasjeneHue JaHHBIX HA TPEHUPOBOUYHBIMH,
TECTOBBIN M BallWJallMOHHBIE 1aTacyThl. [locTpoeHne HelipoHHOI ceTh. /J1ab/

1.7 HccnenoBanne 1aHHBIX O JOPOKHBIX MPOUCLIECTBUAX U CEPbE3HOCTH aBapHuil. 4 4
Hepero pernrenuii. [Toctpoenue maTpuiibl omnbok (confusion matrix) ITogcyer
MeTpuk kauectpa (Precision, Recall, F1 score). /Cp/

1.8 HccnenoBanue NaHHBIX O JOPOKHBIX NPOUCHIECTBHUAX U CEPbE3HOCTH aBapuil. 4 4
Cny4vaiinbiii Jec Bei6op onTuMansHbIX TapaMeTpoB Aepesa pemieHuii. Cosnanue
MOJIEJIU C YKa3aHHBIM YHCIIOM JIEPEBbEB U MAKCUMAJILHOMN TITYOUHBI.
[penckazanue knacca o TpeHUPOBOUHOU BbIOOpKE. OTOOP TOM-S5 camMbIX
BaXKHBIX IIEPEMEHHBIX IS KJIacCU(UKAIH

/Cp/




1.9

Omnpenenenue ToHaNbHOCTU TekcTa. Hellponuble cetu. OnpeneneHue
TOHAJIBHOCTH TEKCTA C TIOMOIIBI0 HEHPOHHBIX ceTell. bubnmoreku tensorflow,
Keras, nabop nanueix IMDb. /Cp/

Paznen 2. CamocTosiTebHAs padoTa

2.1

IToxroroBka U (GHIBTpanys JaHHBIX. Perucrparms Ha nopTane kaggle.
PacnipoctpaneHHbIie (hopMaThl JAHHBIX: CSV, jSON.
IToarotoBka k nadopaTtopHbIM paboram. /Cp/

2.2

ITpeobpa3oBanue AaHHBIX. MeTOAbI pabOThI CTPYKTYpaMu TaHHBIX pandas.
Omnepannu ¢ pandas. series. [loBropeHre Matepraia, H3y4€HHOTO B Kypce
«TeXHOJIOTHU UCKYCCTBEHHOTO HHTEIICKTay.

IMoarororka k nabopatopHeiM padotam. /Cp/

2.3

Arperauust nanssix. I'pynnupoBka. OyHKIME arperupoBanus B pandas.
[MoBTOpEHKE MaTepHala, H3yd4eHHOTO B Kypce « TeXHOIOTUH HCKYCCTBEHHOTO
UHTeJUIeKTay. [loAroToBka K nabopaTtopHeiM paboTaM.

/Cp/

24

OHpe,Z[CJ'ICHI/IC 3aKOHOMepHOCT€I7I B OIIO3JaHUAX KEJIC3HOAOPOKHOI'O TpaHCIIOpTa.

I'paduueckast 00paboTka naHHBIX. MeTobl BUu3yanu3anuu pandas. bubnuorexu
matplotlib u seaborn. [TapameTpsl MeTOI0B.

IToBTOpEeHue MaTeprana, U3y4eHHOro B Kypce « TeXHOJIOTHH HCKYCCTBEHHOTO
HHTEIUIEKTaY.

TToxroroBka k nadopatopusiM padoram. SUOC CamI YIIC 4

/Cp/

2.5

Omnpenernenne HENCIIPaBHOCTH JKENE3HOJOPOKHOTO MoJoTHA. OOydIeHre MOIeIH.

PaGora ¢ uzo6paxenusimu B python. I[Toctpoenue HelipoHHo¥ cetu. Busb cioes.
IToBTOpEHHE TEOPETHYECKOTO MaTepHaa, N3y4eHHOTo B Kypce « TexHomornn
HCKYCCTBEHHOT'O HHTEIIIIEKTAY.

TToxroToBka K 1aOOpaTOPHBIM paboTaM.

/Cp/

2.6

OHpC,Z[CJ'ICHI/IC 3aKOHOMCpHOCTeﬁ B OIIO3JaHUAX JKEJIC3HOAOPOKHOI'O TpaHCIIOPTa.

I'padmueckas o6paboTka manHbIX ['padudeckas 06paboTKa faHHBIX. MeTo bl
Busyanu3auuu pandas. bubnorexu matplotlib u seaborn. ITapameTpbl MeTOHOB.
IoBTOpEHHE MaTepHaa, H3y4eHHOTO B Kypce « TeXHOIIOrni HCKYCCTBEHHOTO
HHTEIICKTa.

INoaroroBka K 1abOpaTOpHBIM paboTaM.

/Cp/

2.7

UccnenoBanue qaHHBIX O TOPOXKHBIX MPOUCILIECTBUSAX U CEPbE3HOCTH aBapHil.
Ctyqaitnsiii iec. OCHOBHBIE ITApAMETPhI CIIYYailHOTO Jieca.

TToBTOpEHHE TEOPETHUECKOTO MaTepHaa, H3y4eHHOTO B Kypce « TexHomornu
HCKYCCTBCHHOTO MHTEIUICKTa.

TToxroroBka k nadopatopubsiM padoram. /Cp/

2.8

Omnpenenenne TOHANBHOCTH TeKcTa. HeliponHsle cetn Metos! Oubnuorexu
tensorflow.

TToaroroBka K 1aOOpaTOPHBIM paboTaMm.

/Cp/

2.9

Hab6op nannsix IMDDb. HccnenoBanune nanusix. bubnnoreka keras. M3yuenne
CHHTaKcuca MeToioB 6nbimoTeku. [Toaroroska k tabopatopHoit padore. /Cp/

Pa3nen 3. KouTakTHBIE Yachl HA aTTECTAIMIO

3.1

3auer /KD/

0,15

5. OHEHOYHBIE MATEPHUAJIBI

OHGHO‘IHHG MaTepuabl U1 IMIPOBEACHUSA HpOMe)I(yTO‘-IHOfI aTTeCTauruu 06yt{a10n11z1xc;{ NPUBEACHLBI B IIPUJIOXKEHNUHU K pa6oqel71

MIPOrpaMMe JUCUUIUIAHEL.

cDOpMI)I 1 BUJIbI TCKYIIETO KOHTPOJIA MO AUCHUTIUIAHE (MO,HyJ'IIO), BHUJBI 3aZ[aHI/II71, KPUTCPUHN UX OLICHUBAHUA, paCIpeaACIICHUEC 0aJuIoB 110
BUJaM TEKYIICTO KOHTPOJIA pa3pa6aTLIBa}0Tc;1 IpenoaaBaTeyieM NJUCHUILUIMHBI C YYETOM €€ cneumbm(n 1 TOBOOATCA 10 CBCACHUA

00y4aroIUXCsl Ha IEPBOM y4eOHOM 3aHITHUH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS IPENoAaBaTeIeM JUCIUIUINHEI (MOAYIIs), KaK IPaBHIIO, C NCIIOIb30BAaHNEM
OHNOC uny myTeM NpoOBEPKU MUCbMEHHBIX paboT, IPEAYCMOTPEHHBIX PA0OUUMU IIPOrpaMMaMy AUCLUILIMH B PaMKaX KOHTaKTHOH
paboTHl M CaMOCTOSTENBHOM PaboThl o0ydarommxcs. s GukcupoBaHus pe3ysIbTaTOB TEKYIIEro KOHTPOJIS MOXKET HCIOJIB30BATHCS

OUOC.




6.

YYEBHO-METOAUYECKOE U UH®OPMALNMOHHOE OBECIIEYEHME JJMCIUITJIMHBI (MOAYJIS)

6.1. Pexomenayemas JuTepaTypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTOpBI, COCTAaBUTENH 3arnaBue Wsnarensc On. agpec
TBO. TOII
JI1.1 |Huxonsckuii C. H. ABroMaru3arys HHOOPMAMOHHOTO TIOBEACHUS U Mocksa:  |https://e.lanbook.com/b
HCKYCCTBEHHBIH MHTEIUICKT: YueOHoe mocodue MUWPDA, |ook/163824
2020
6.1.2. lonoJIHUTeIbHAS JIUTEpaTypa
ABTODEI, COCTaBUTEIHN 3arnaBue Wznarensc D1. agpec
TBO. TOJI
JI2.1 |IInatoHoB A. B. MarmmHHOe 00ydeHue: yuebHOoe mocodue i By30B Mocksa:  |https://urait.ru/book/ma
IOpaiir, shinnoe-obuchenie-
2022 508804

6.2 UndopMannoHHbIe TEXHOJIOTHHU, HCMOJIb3yeMble MPH OCYIEeCTBIEHUH 00pPa30BaTeIbHOTO MpoLecca no AMCHUIINHE

(MonyJr0)

6.2.1 IlepeyeHb JIMLIEH3HOHHOT0 1 CBOOOIHO PACIIPOCTPAHAEMOr0 NIPOrpaMMHOI0 o0ecneyeHust

6.2.1.1

Python

6.2.1.2

Google Colab

6.2.2 IlepeueHb npodeccHOHAILHBIX 023 JAHHBIX 1 MH(OPMALHOHHLIX CIIPABOYHBIX CHCTEM

6.2.2.1

|kagg|e.com - CHCTEeMa OpraHU3alK KOHKYPCOB 0 HCCIIEIOBAaHUIO JaHHBIX U MAlIUHHOMY 00yUYCHUIO.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1

y‘{€6Hble AyJUTOPUU 11 IPOBEACHUA 3aHATHI JICKIIMOHHOTI'O THIIAa, YKOMIIJICKTOBAHHBIC CHCLlI/IaJ'II/I?)I/IpOBaHHOﬁ Me6eﬂb}0 u
TEXHUYCCKUMH CPECTBAME O0YUYCHHS: MYyJIbTHMEIUIHOE 000pyI0BaHKeE ISl IPEIOCTABICHHS Y4eOHON HH(OpMALHK
OOJIBIION ayTUTOPUHU W/WIIM 3BYKOYCHIIMBAIOLIee 000pYyA0BaHHE (CTAlIHOHAPHOE WIIH IEPEHOCHOE).

7.2

V4eOHbIe ayIUTOPHH AJIs IPOBEACHUS 3aHATHIl CEMUHAPCKOTO THIIA, TPYIIOBBIX H HHIMBH/YaIbHBIX KOHCYJIBTALHH,
TCEKYLICTO KOHTPOJIA U HpOMC)KyTO‘{HOﬁ aTTeCTalliy, YKOMIUICKTOBAHHBIC CHCHHaﬂHSHpOBaHHOﬁ MeOEIIbIO U TEXHUYECKUMHU
cpeacTBaMu 00y4eHHs: MyJIbTHMEINIHOE 000py/10BaHHEe H/WITH 3BYKOYCHIIHBaIOLIee 000pyIoBaHHe (CTALMOHAPHOE HITH
[IEPEHOCHOE).

7.3

[Tomerenust 11 CaMOCTOSITENbHONM PabOThI, OCHALIEHHBIE KOMIIBIOTEPHOH TEXHUKON C BO3MOMXHOCTBIO IIOKIIIOYEHHUS K
cetu "MHTEepHET" M 0OEcneueHNEeM I0CTyIa B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEAy YHHBEPCUTETA.

7.4

[MomenieHust i XpaHEHHsI U TPO(PUITAKTHIECKOTO 00CITYKMBaHUS y4eOHOTO 000py/I0BaHUS.

7.5

JlabopaTopuu, OCHAIIEHHBIE CIICIHATBHBIM JTA00PATOPHBIM 000PYIOBAHHEM: KOMITBIOTEPHON TEXHUKOM C YCTAHOBICHHBIM
I1O: Python, a Takke ¢ BO3MOXHOCTBIO MOAKIIOUSHNUS K ceTh "MHTepHeT" 1 00ecrnedeHreM JOCTYIa B JJIEKTPOHHYTO
MHPOPMALMOHHO-00pa30BaTENLHYIO CPEAY YHUBEPCHUTETA.




