[lokymerT noamuca npocroii sSNAHIAETBERGTBO TPAHCIIOPTA POCCUICKON ®EJEPALIMN
Nudopmaunsa o nagensied®EJTEPAJIBHOE ATIEHTCTBO XKEJE3HOJOPOKHOT'O TPAHCIIOPTA
OMO: TapannH MpeA¥pd Ak Focy 1apcTBEHHOE GI0KETHOE 06Pa30BaTEIbHOE YUPEXKIEHHE BHICIIET0 06Pa30BaHUs

Dlonxsocte: PeK@ﬁ%%goléqg% TOCYJAPCTBEHHBIA YHUBEPCUTET IIYTE COOBIIEHUSI

[lata noanucanus
YHUKanbHbI MPOrpaMMHbIA KIKOY:
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

OEH[EHPO@ECCI/IOHAJH)HI)IPI MOAYJIb
"CUCTEMBbI UCKYCCTBEHHOI'O UHTEJIJVIEKTA"
TexHoJIOrMH HCKYCCTBCHHOI'0 HHTC/IVICKTA
paboyas nmporpaMma JUCHMUILUIMHBI (MOTYJIs)

CrnennanbHocTh CriennanbHocTh 23.05.06 CTpoUTeNnbCTBO KETE3HBIX AOPOT, MOCTOB M TPAaHCIOPTHBIX TOHHEIEH
HanpasnenHocts (Ipo¢uiib) YpaBieHUE TEXHUIECKUM COCTOSHUEM JKEJIE3HOJOPOXKHOIO Iy TH

Kpanuduxanus HnxeHep nyTeil coo0ueHust
dopma 00yueHus 3a04Hast
O0mas Tpya0eMKOCTh 23ET

Buner koHTpoOsIsS Ha Kypcax:

3a4eThI 5

Pacrlpez(ene}me YacoB JUCHMILVIMHBI 110 KypcaM

Kypc 5
- Hroro
Bup 3anstuit v PIl
Jlexn 4 4 4 4
IIpakTuueckue 4 4 4 4
Konr. 4. Ha arrect. 8 0,25 0,25 (0,25 (0,25
nepuog OC
Uroro ayn. 8 8 8 8
KonTakTHas pabora 8,25 18,25 18,25 [8,25
Cawm. pabora 60 [60 |60 |60
Yacel Ha KOHTPOJIb 3,75 13,75 13,75 |3,75
Hroro 72 |72 |72 |72




[Iporpammy coctaBmii(u):

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

Pabouast nporpamMma JUCLMILUIUHEL

TexHnonoruu HCKYCCTBCHHOI'0 HHTEC/IJICKTA

pazpaborana B cootBercTBun ¢ ®I'OC BO:

DenepanbHBIN rOCy1apCTBEHHBIH 00pa30BaTENbHbIN CTAHAAPT BHICIIETO 00Pa30BaHUs - CHEHUAIHUTET 110 crenuaibHocTh 23.05.06
CTpOUTENbCTBO KEIEe3HBIX J0POT, MOCTOB U TPAHCIIOPTHBIX TOHHENEH (pruka3 MunoOpaayku Poccuu ot 27.03.2018 r. Ne 218)

COCTaBJIEHa Ha OCHOBaHUM y4eOHoro miaHa: 23.05.06-24-1-CoKQn.plz.plx

CrnenuanpaocTh CrierranbHOCTh 23.05.06 CTpouTensCTBO XKENe3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHENe HampaBineHHOCTH
(npoduip) YpapieHne TEXHUIECKAM COCTOSIHUEM JKEJIE3HOJOPOKHOTO MY TH

Pabouast nporpamMma ogoOpeHa Ha 3acelaHuM Kadeapsl

Hudpossbie TexHomorun

3aB. kadenpoii



1. HEJIX OCBOEHUA JUCHHUIIJIMHBI (MOAYJIS)

1.1

OBJIAACHUEC CTYACHTAaMH OCHOBHBIMH METOAAMHU METOI0OB MAITMHHOI'O 06yquH${, TI0JIY4Y€HHEC HAaBBIKOB ITPOTPaMMHUPOBAHUSA
AJITOPUTMOB B obactu HUCKYCCTBCHHOI'O MHTCJIJICKTAa U aHaIM3a IMOJYUYCHHBIX PE3YJIbTATOB.

2. MECTO JUCHUIIJIUHBI (MOJY.JI51) B CTPYKTYPE OBPA3OBATEJLHOM ITPOT'PAMMBI

Lukx (paszen) OIT: [51.0.42.01

3. KOMIIETEHIIMN OBYYAIOIIEI'OCsl, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHMA JUCIHUTIJIMHBI (MO Y JIS)

OIIK-10 CriocobeH GopMyIHpoBaTh U pelIaTh HAYYHO-TEXHUYECKUE 3a/Ia41 B 00JIACTH CBOCH MPOJeCcCHOHAILHON IEATETbHOCTH

OIIK-10.2 Ucmonk3yeT OCHOBHBIE METOBI i TEXHOJIOTHH UCKYCCTBEHHOTO HHTEIUIEKTA ISl PEIICHHS TUTIOBBIX 3a/1a4

YK-1 Cnocoben OCYIIECTBJIATH KpI/ITI/I‘-IGCKI/Iﬁ aHaJIu3 l'[pO6J'I€MHI>IX CI/ITyaHI/Iﬁ Ha OCHOBC CUCTEMHOTI'O I10OAX0/J14a, BI)Ipa6aTI)IBaTI) CTPATETUuro

IeHCTBHI

VK-1.3 BeipabaTbiBaeT CTpaTeruo ASHCTBHIA AJIsl pelIeHHUs PUKIATHBIX 3314, UCIIOJIb3Ys TEXHOJOTHMHA UCKYCCTBEHHOTO HHTEIUICKTa

B pe3yabTaTte ocBOeHNS IMCHUILUINHBI (MOIYJIs1) 00YUAIOIHIiCS TOIKEH

3.1

3HaTh:

3.1.1

- Knaccmbnxaumo 3a/1a4, pe€racMbIX METOAaMH UCKYCCTBEHHOI'O HHTCIIJICKTA,

3.12

-METPUKH OLICHKN Ka4€CTBa MOJIENeH 1 AJITOPUTMOB;

3.13

- OCHOBHBIE METO/Ibl MAIMHHOT'O O0Y4EHUsI, POLIECCHI M CEPBUCHI 10 00pabOTKE JaHHBIX U BHIPAOOTKE pELICHUH B 001aCTH
po¢eCcCUOHANBHON AEATEIILHOCTH;

3.14

- KOMIIJICKC TCXHOJIOTUYCCKUX pemeHHﬁ, I/IMI/ITI/IpyIOI_[II/Iﬁ KOTHUTHUBHEIC (1)yHKIII/II/I YeJIOBEeKa U IMO3BOJISIOIINH IIpH BBIITOJTHECHUN
3a/1a4 JOCTUT'aTh PE3YJIbTAThl, COIIOCTABUMBIC C pE3YyJIbTaTaMU HHTeHHeKTyaﬂBHOﬁ JCATCIBHOCTU YCJIOBCKA,

3.2

YMeTh:

3.2.1

-BBIOpATh MOJXOAIIYI0 METPUKY JUIsl OLIEHKH KauecTBa MOJCIH U aJIrTOPUTMA.
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- arperupoBarh, GUIBTPOBATH, HACTPANBATh BeCa, BRIOMPATH KIIACCU(PHUKATOPBI, KIACCH(DUIMPOBATh, BU3yaIn3UpOBaTh JaHHEIC,
CTPOUTBH JI€PEBbS PEIICHHUH C UCIIOIb30BAHMEM S3bIKOB BBICOKOTO YPOBHS /IS pEIICHHS HAyYHO-TEXHUUECKUX 33/1a4 B 00JIaCTH
po¢)eCCHOHANBHON AEATENIFHOCTH; HABbIKAMH HANMCAHKsI HEHPOHHBIX CETEH JIIsl peLICHUs] HAyYHO- TEXHUYECKUX 3a71ay B
obacTH cBoel IpohecCHOHATIBHOM eI TeNbHOCTH;

3.2.3|- HaBbIKaMy OOY4EHHUS MOJIENHU C UCIIOJIb30BaHHEM MHCTPYMEHTOB HCKYCCTBEHHOT'O MHTEIUICKTA.
324
3.3|Baagern:
3.3.1|- HaBbIKAMHU HAIMCAHUsl HEUPOHHBIX CETEH /IS peIICHHs HAyYHO-TEXHUUECKUX 3a/1a4 B 00JIACTH CBOEH MPO(heCCHOHATBHOM

JACATCIIBHOCTH,
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- HaBbIKaMH 06y‘-ICHI/I$I MOJECIN C UCHIOJIb30BAHNEM HHCTPYMCEHTOB UCKYCCTBCHHOTO HHTCIJICKTA.
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-HaBbIKaMH1 OLICHKH Ka4CCTBa paGOTLI aJIropur™Ma B 3aJ1ladax Knaccmbmcaupm H perpeccuu.

4. CTPYKTYPA U COJIEP’JKAHUE JUCLUIJIMHBI (MOY.JI5T)

Kon HaunmenoBaHue pa3iesioB U TeM /BUA 3aHATHS/ Cemectp / | YacoB | IIpumeuanue
3aHATUSA Kypc

Paznen 1. BBenenne uckyccTBeHHbIH HHTEJIEKT

1.1 HckyccrBennslil untennekT. OcHoBHble noHsATUS M. MamunHoe 00yuyeHue. 5 2
I'my6okoe oOyuenue. OGydenue ¢ yuureneM u 6e3 yuutens. /Cp/

1.2 JlanHbie, MOJieNb, 00pab0TKa JaHHBIX. METO0I0THIECKHUE TIPHHIIUTIBI AaHATHU3bI 5 2
JaHHBIX. L{eny, STambl, MEeTOIbI ¥ TEXHHUKH.
OurbTpanys rpyNIHpoOBKA U arperamnus JaHHbIX. /JIex/

1.3 Busyanu3zanust qanHbix. Busyanuszanus nanseix B Phyton. Busyanusamus B Pandas. 5 2
Bubmmorexu Seaborn u Matplotlib. /Cp/

1.4 AJNTOpUTMBI U CTPYKTYPHI AaHHBIX. BubnuoTteka Pandas: cTpyKTypbl JaHHBIX: Series U 5 2
DataFrame. Pa6ora c csv.
/Cp/

1.5 Odunbrpanus naHHbX. brubnuoreka Pandas. BeiBoa cTpok U KoJ0HOK. MeTobI query, 5 2
tail, sample, head. O6bequneHnEe MeTo10B. /IIp/

1.6 Arperanus naHHbeIX B Pandas: count, sum, max, min, mean, median. Metozs! groupby 5 2
u aggregate. O0benunenne merooB. Coptuposka. /Cp/
Paznen 2. MeToabl MAIIUHHOTO O0y4eHUS




2.1 Pemaromue nepeBbs: ocHOBHEIE TOHATHA. Knaccudukanms. JlepeBbs penieHui. 2
OcHOBHBIE TapaMeTpHI epeBa. JlepeBo pemeHnit B 3a1aun perpeccud. Merton
Ommwkaiimux coceneit. /Jlex/

2.2 Konnenmus ciyqaiinoro neca. CitydaiiHast BBIOOpKa TPEHUPOBOUHBIX 00Pa3LOB. 2
VYcpennenne nporHo3oB. [Ipodnema nepeoOyuenus. MeTpuku KauecTBa MOJICIH.
TecrupoBanne ROC AUC. /Cp/

2.3 Heiiponnsie cetu. VckyccrBennbie HelipoHsl. [Tepuentpon. O6y4enue Heiipona. /Cp/ 2

2.4 I'paguenTHsIi ciyck. [{poOieHue mara npu rpagieHTHOM cirycke. CTOXacTHIeCKHI 2
TpaJiMeHTHBIN cyck. MeTon Hauckopeiiiero crycka. /Cp/

2.5 Heiiponnas cets. OnHocnoitHas Mogens. CBepTouHble HEHPOHHbIE ceTH. CBEPTOUYHBIN 2
CJIOH, CIIOW OABBIOOPKH, MOTHOCBA3HBIN cioi. [leneBas ¢pynkuus. /Cp/

2.6 Permraroriuie gepeBbs: o0yduenue Moaenu. bubnuoreku sklearn, pandas, numpy. Beibop 2
napametpoB Mozenu. Kpocc-Banmpanus. [IpeasapurensHas o0paboTka JaHHBIX.
TpenupoBouHblil HA00p HaHHBIX. TecTOBbIH HAOOP TaHHBIX.
Mp/

2.7 Kownuenust ciydaiinoro neca. CityyaitHas BBIOOpKa TPEHHPOBOUHBIX 00pa3IoB. 2
VYcpennenne nporHo3oB. [Ipodnema nepeoby4uenust. Turbl ommboK: true negative,
false positive. Merpuku kadectBa: Precision, Recall, F1 score. TectupoBarnre ROC
AUC. /Cp/

2.8 HckyccTBeHHBIN HelipoH. Bxon, GyHKIMS akTUBaLUH (CUTMOUIA, THIIEPOOTHICSCKHUIA 2
taHresc, SoftMax). ITon6op Becos. /Cp/

2.9 Bubnmoreka Keras. [TomTHOCBS3HBIN U CTIIaXKUBAKOLIMIA ciiou, ciioid Dropout. Perienue 2
mpobiieM nepeodyuenust. /Cp/

2.10 BHenrHue ucTouHMKy JaHHbIX A1 aHanu3a. Kuggle. [Toaroroska nanusix. Padora ¢ 2
n3o0paxeHussMu pasHoro popmara. /Cp/
Pa3nen 3. CamocTosiTesibHas padoTa

3.1 HepeBo perienuii. OnpeneneHie KpUTepus OCTaHOBKH 00yueHus. Bribop 4
ONTUMAaJIBHBIX TTapameTpoB aepesa. /Cp/

32 Hepeso pemennii. Beioop atpudyra uis pa3dueHus. BeposTHOCTHBIN MOIXO0. 4
Kpurepuii [xunu. HopmannuzoBaHHBINH IpUpocT HHGOPMALIUHL.
/Cp/

33 Kommnbroreproe 3penne. bubimorexka OpenCV. OTcnexxuBaHue ABHKYIIUXCS 8
00BEKTOB BO BpeMeHH. Pacrio3HaBanue a1,
/Cp/

34 O0paboTka ecTecTBEeHHOTO 5i3bIka. OCHOBHBIC MOHATHA. TOKEHE3alusl. 4
JlemmaTuzanus. /Cp/

3.5 O0paboTKa ecTeCTBEHHOTO s13bIKa. Pacro3HaBaHue MMEHOBAHHBIX CYIIHOCTEH 1 6
u3BnedyeHre otHomeHuil. Mcnons3oBanue N-rpamm. M3yuenne TeopeTHaeckoro
marepuana. /Cp/

3.6 TToxroroska k siekiusim /Cp/ 2

3.7 IoaroroBka k 1abopaTopHbIM 3aHATHSIM /Cp/ 4

3.8 JepeBo pemiennii. Otceuenue BeTBeid. Dtamnbl. O0mue npuHuunel. /Cp/ 4
Paznen 4. KoHTaKTHBIE Yachl HA aTTECTALMIO

4.1 3auét /KD/ 0,25

5. OHEHOYHBIE MATEPHUAJIbI

OHeHO‘IHHe MaTepuaIbl JJI IMIPOBEACHUSA HpOMG)KyTO‘-IHOﬁ aTTeCTaluu OGy‘-IaIOHII/IXCSI HNPUBEACHLBI B IPUIIOXKECHUU K pa60‘16171 nmporpamme

JUCIUTIIIAHEL.

CDOpMLI 1 BUJbI TEKYIIETO KOHTPOJIA MO AUCHUIUIMHE (MOﬂyJ'I}O), BH/JIbI SaﬂaHI/Iﬁ, KPUTCPUU UX OLICHNUBAHUS, PACTIPCACICHNC 0aJlIoB 10
BUJIaM TEKYIICTO KOHTPOJIA pa3pa6aTI)IBaIOTC$I IpenoaaBaTeJIeM ANCHUILUIMHBI C YUETOM €€ CHCIII/IQ)I/IKI/I U JOBOAATCA A0 CBEACHUA

0o0yuaroImuxcsi Ha NIepBOM y4eOHOM 3aHSITHH.

Texyumii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS PENOAaBaTeNIeM JUCIUILUIUHBI (MOIYJIs), KaK MMpaBwiIo, ¢ ucrosszoBanueM DMOC
WM ITyTeM IPOBEPKU MUCEMEHHBIX paboT, MPeLyCMOTPEHHBIX PAaOOYMMH MTPOTpaMMaMH AUCIUIUTHH B paMKaX KOHTaKTHOH pabOTHI
CaMOCTOSITEIIbHOM paboThl 00yyarommxcs. s pUKCHpoBaHMs PE3yJIbTATOB TEKYIIET0 KOHTPOJIS MOXKeT ucnoib3oBathest DMOC.

6. YHEBHO-METOANYECKOE H THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIUHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa




6.1.1. OcHoBHas JUTEpaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue Wznarensc D11 azmpec
TBO. TQJI

Huxonsckwuii C. H. ABTOMaTH3aI HHHOPMAIIMOHHOTO NTOBEACHHUS U Mocksa:  |https://e.lanbook.com/b
HCKYCCTBEHHBIH HHTEIICKT: YUeOHoe mocobue MUPDA, [ook/163824
2020

6.1.2. lonoJHUTeJbHAS JIUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc DOn. aapec
TBO. TOI

J2.1

XKeneznos M. M. MeTo/ibl U TEXHOJIOTHH 00pabOTKH OOMBIINX AaHHBIX: yueOHO - |Mocksa:  |https:/e.lanbook.com/b
METOANYECKOE 1mocodue MockoBck [ook/145102?

ui category=1548
roCy/apCTB
CHHBIN
CTPOUTENb
HBIH
YHHUBEPCHUT
et, 2020

6.2 UndopManmoHHbIe TEXHOJIOTHH, HCIOIb3yeMble IIPH OCYINECTBICHHH 06Pa30BaTEILHOIO MPOLEcca M0 AMCHUILTHHE (MOAYJII0)

6.2.1 [epeyeHb JTHLEH3MOHHOTO U CBOOOHO PACTPOCTPAHSIEMOI0 MPOrPaMMHOI0 o6ecneyeHust

6.2.1.1

| Python

6.2.2 Hepel{eﬂb IIpO(i)ECCI/IOHaJILHBIX 0a3 JAHHBIX U I/lH(l)OpMalII(IOHH])IX CIIPABOYHBIX CHCTEM

6.2.2.1

Wudopmanmonnas cipaBouHas cucrema Texakcnept https://tech.company-dis.ru

6.2.2.2

Wudopmannonnas cipaBouHas cucrema "['apant” http://www.garant.ru

6.2.23

Baza nannbix ['ocynapcTBeHHbIX cTanaapToB http://gostexpert.ru/

6.2.2.4|ba3a nanHbix «XKene3HOHOpOKHBIE TepeBO3KN» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIIMHBI (MOJY JIST)

7.1

y‘{eGHbIC ayJUTOPUH 11 IPOBEACHUS 3aHATHI JICKIIMOHHOI'O THII4, YKOMITJICKTOBAHHBIC CHCHHaﬂHSHpOBaHHOﬁ MC6CHL}O )41
TEXHHUYSCKUMHU CPEICTBAMHU OOYUYCHUSI: MYJIbTHMEINITHOE 000PYA0BAHUE sl PEIOCTABICHHS YIeOHOM HH(POPMAIIMU OONBIION
ayJIUTOPUH W/WIIK 3BYKOYCHIIMBalOIIee 000py/I0BaHKE (CTAIIMOHAPHOE WIIN TIEPEHOCHOE).

7.2

VueGHble ayANTOPHH ISl IIPOBEICHHS 3aHIATHI CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U WHMBHIYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJIA 1 l'lpOMC)KyTO‘{HOﬁ aTTeCTallui, YKOMIUICKTOBAHHBIC CHCHI/IaJ'[I/I?)I/IpOBaHHOﬁ Me6eﬂb}0 1 TEXHUYCCKUMU CPEACTBAMU
00y4eHHs: MyJIbTHMEIMITHOE 000pyJOBaHHE W/HIIN 3BYKOYCHIIMBAIOIIEe 000pyJOBaHHE (CTAllMOHAPHOE HIIH IIEPEHOCHOE).

7.3

ITomereHus Ui CaMOCTOSITENBHOM PabOThI, OCHAILIEHHBIE KOMIIBIOTEPHOH TEXHUKOW C BO3MOXHOCTBIO MOJKIIIOYEHHUS K CETH
"NuTepHer" u obecnieueHrEM JIOCTYIIA B AIEKTPOHHYO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCHUTETA.
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ITomerneHus i XpaHeHus U MPODUITAKTHIECKOTO 00CITy)KUBaHUS Y4eOHOTO 000y IOBaHUSI.

7.5

JlaGoparopuu, OCHaIllEHHBIC CIIEIUAILHBIM JIJA0OPATOPHBIM 000PYAOBAaHUEM: KOMIIBIOTEPHOI TEXHUKOW C ycTaHOBJICHHBIM [10:
Python, a Takxke ¢ BO3MOXXHOCTBIO MOJKITIOUEHHS K ceTh "MHTepHeT" 1 00ecriedeHHeM JOCTYIIa B JJIEKTPOHHYTO
MHPOPMAITMOHHO-00Pa30BATEIILHYIO CPEy YHHUBEPCHUTETA




