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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAZICHUE CTYACHTAaMHW OCHOBHBIMH MCTOJAaMH METOHNOB MAIIMHHOT'O o6yqu1/1$1, TOJIYYCHUE HABBIKOB ITPOrpaMMHPOBAHUA
aJITOPUTMOB B obactu HCKYCCTBCHHOI'O MHTCJUICKTA U aHaJIn3a MOJYYCHHBIX PE3YJIbTATOB.

2. MECTO JUCHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: |B1.0.37.01

3. KOMIIETEHIIMHX OBYYAIOIETI'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCIIUITJINHBI

(MOYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U peliaTh HAy9HO-TEXHUYECKHE 33/1a4H B 00J1aCTH CBOeH MPOo(eCCHOHANBHON AeATeNbHOCTH

OIIK-10.2 I/ICHOJ'IL3yeT OCHOBHBIC METOJIbI 1 TCXHOJIOIT'MH NCKYCCTBCHHOI'O MHTEJIJICKTA AJI PCIICHUA THUIIOBBIX 3a1a4

VK-1 Criocoben OCYHICCTBIIATD KpI/ITH‘IGCKI/Iﬁ aHaJIu3 HpO6J'[eMHBIX CI/ITyaI_II/Iﬁ Ha OCHOBC CUCTCMHOI'O IToagxoJa, BBIpa6aTBIBaTB
CTPaTEruIo JeHCTBUM

VYK-1.3 BeipabaTbIBaeT CTpaTeryio ASHCTBUHN TS PEICHUS PUKIATHBIX 337124, UCIONb3YS TEXHOJIOTHH UCKYCCTBEHHOTO
WHTEIUIEKTa

B pe3yabrare ocBoeHMSI TUCHHMILINHBI (MOAYJIs1) 00y4YaloMIUiics A0JKeH

3.1 |3nars:

3.1.1 | - kaccudukanumro 3a1a4, perraeMbIX METOIAMH HCKYCCTBCHHOTO HHTEIIICKTA,;

3.1.2 | -METpHUKH OLIEHKU KauecTBa MOAEJIEH U aJrOPUTMOB;

3.1.3 | - ocHOBHBIE METOMBI MAITMHHOTO 00Y4EHHs, IPOLIECCH U CEPBHUCHI 110 00paboTKe JaHHBIX U BBIPAOOTKE PELICHUH B
obnact mpoheCCUOHATBHOM NEeATeIbHOCTH;

3.1.4 | - KOMIIJIEKC TEXHOIOTHYECKUX PELICHNH, UMUTHPYIOLINH KOTHUTUBHBIE (PYHKLIMHU YEIOBEKa U MO3BOJISIOLINN TIpU
BBITIOTHEHUH 33124 JIOCTHTaTh PEe3yJIbTaThl, COMOCTABUMEBIE C PE3y/IbTaTaMH HHTEIUICKTYaJIbHOH JIESTEIEHOCTH YETIOBEKa;

3.2 | Ymerh:

3.2.1 | -BBIOpATh MOIXOISIIYIO METPUKY LIS OLICHKH Ka4eCTBa MOJICIH U aJrOpUTMa.

3.2.2 | - arperupoBarth, (pUIBTPOBATH, HACTPAUBATH BECA, BRIOMPATh KIacCU(UKATOPHI, KIaCCU(PHUIINPOBATE, BU3yaIH3UPOBATH
JaHHBIC, CTPOUTH ACPEBbs PCLICHUIH C UCTIOIh30BAHMEM SI3BIKOB BEICOKOI'O YPOBHS [UISl PEIICHUS HAYIHO-TEXHIIECKUX
3a7aq B 00J1aCTH MPO(ECCHOHATFHON IeSTENEHOCTH; HaBBIKAMU HATIMCAHWS HEHPOHHBIX CeTell IS perIeHus HayqHO-
TEeXHUYECKUX 33/1a4 B 00JIaCTH CBOEH IMPOGEeCCHOHAIBHOH AeATEIbHOCTH;

3.2.3 | - HaBBIKaM1 00yYEHHS MOJIENH C HCIIOIB30BAaHNEM MHCTPYMEHTOB HCKYCCTBEHHOTO MHTEIUICKTA.
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3.3 | Biagers:

3.3.1 | - HaBBIKAMU HANMCAHUS HEHPOHHBIX CETEH AJIS PEIICHHs HaAyYHO-TEXHIMYECKUX 3a/1a4 B 00JIACTH CBOCH
IpoheCCHOHATBHOMN eI TeTFHOCTH;

3.3.2 | - HaBBIKaMH O0YYEHHSI MOJIEITH C HCIIOIB30BAHNEM HHCTPYMEHTOB HCKYCCTBCHHOTO MHTEIUICKTA.

3.3.3 | -HaBBIKaMH OIICHKH Ka4ecTBa pabOTHI alropuT™Ma B 3a1a4ax KIACCU(PHUKALNH H PETPECCHH.

4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJINHBI (MO YJISA)
Kon HanmeHoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yaco | IlpumeuaHue
3aHATHS / Kype
Pa3nen 1. BBeneHue HCKYCCTBEHHBIH HHTEJIEKT
1.1 HckyccrBennsiit untennekt. OcHoBHble noHsATHs M. MamnHHoe o0y4eHue. 4 2
I'mybokoe o0ydenue. O0ydeHue ¢ yanurtenem u 6e3 yaurens. /Cp/
1.2 JanHbie, Monienb, 00paboTKa TaHHBIX. MeTOMOIOrnIeCKie PUHITAITBI aHATTH3BI 4 2
JaHHBIX. L{enu, 3Tambl, METOABI ¥ TEXHUKU.
OubTpanys rpynnupoBKa U arperamus JaHHbix. /JIex/
1.3 Buzyanuzanus nansbX. Busyannzanus nasasix B Phyton. Busyanuzarnus B 4 2
Pandas. bubnnorexu Seaborn u Matplotlib. /Cp/
1.4 ANTOPUTMBI U CTPYKTYPHI TaHHBIX. brubnmoreka Pandas: cTpykTypbl TaHHBIX: 4 2
Series u DataFrame. PaGota c csv.
/Cp/
1.5 OunbTpanus gaHHBIX. bubanoreka Pandas. BeiBox cTpok u KomoHOK. MeTozbI 4 2
query, tail, sample, head. O6beaureHNE MeTONOB. /TIp/
1.6 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 4 2
groupby u aggregate. O6bpeaunenne MetonoB. Coptuposka. /Cp/
Pazzaen 2. MeToAbI MAIIUHHOTO 00Y4eHUS
2.1 Pemaromue nepeBbsi: ocHOBHBIE MoHATHA. Kinaccudukanus. JlepeBbs pemeHuid. 4 2
OcHOBHBIE TapaMeTpHI iepeBa. JlepeBo pelieHni B 3a/1a4u perpeccud. Meton
Ommkaimmx cocenet. /JIex/




2.2 Konnenius cirydaitnoro neca. CirydaitHast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB. 4 2
VYepenuenue nporao3os. [Ipodnema nepeodydeHus. MeTpHKH KauecTBa MOJICIH.
Tectupoanne ROC AUC. /Cp/

23 Heiipornsre cetn. MckyccrBeHHbIe HelpoHEL. [leprientpon. O0ydeHue 4 2
HelpoHna. /Cp/

2.4 I'panuentHslii ciyck. JIpobienue mara npu rpaAueHTHOM CITyCKe. 4 2
CroxacTHUYeCKHA TpaiueHTHBIN ciyck. MeToa Hauckopefiero crmycka. /Cp/

2.5 Hetiponnas cetb. OHocnoliHas Mojenb. CBepTOUHbIE HEHPOHHBIE CETH. 4 2
CBEPTOUHBIH CIIOH, CII0I TOABEIOOPKH, IOITHOCBSA3HEIH cioi. [{enenas
¢ynaxnus. /Cp/

2.6 Pemarormue nepeBbsi: o0yuenne moaenu. bubnuoreku sklearn, pandas, numpy. 4 2
Bri6op mapamerpos Mozenu. Kpocc-panuaanus. [Ipensapurensaas o6padoTka
JIaHHBIX. TPpeHUPOBOYHBIN HaOOp NaHHBIX. TecToBHIi HAOOP JaHHBIX.
Mp/

2.7 Konnenius cirydaitaoro neca. CirydaiitHast BBIOOpKa TPEHHPOBOYHBIX 00Pa31IoB. 4 2
VYepenuenue nporuosos. [Ipobnema nepeodydenus. Tumnsl omuoboK: true
negative, false positive. MeTpuku kauecta: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /Cp/

2.8 HckyccTBeHHBIH HelipoH. Bxox, GyHKIMS akTUBaIuy (CUTMONA, 4 2
runepooarueckuit Tanrence, SoftMax). ITonbop Becos. /Cp/

2.9 bubnuoreka Keras. [ToHOCBA3HBIN U CTIIAXKUBAIOIININ CI0H, ciioi Dropout. 4 2
Pemienne npo6iiem nepeodydenus. /Cp/

2.10 BHrenane ucTOYHUKY HaHHBIX 1715 aHann3a. Kuggle. [ToaroToBka TaHHBIX. 4 2
Pabora ¢ nzobpaxkenusimu pasnoro ¢popmarta. /Cp/
Pa3nen 3. CamocrosiTesibHasi padoTa

3.1 Hepeso pemenuii. OnpeneneHue KpUTepHs OCTaHOBKH 00ydeHHs. Bbuibop 4 4
ONTUMAJIBHBIX MTapameTpoB nepesa. /Cp/

3.2 Jepero pemenuii. Beioop atpuOyta 11 pa3orenus. BeposTHOCTHBIH MOIXO/. 4 6
Kpurepwmii [xnan. HopMmannzoBaHHBIH IPHPOCT HHPOPMAIIHIH.
/Cp/

33 KomnsrorepHoe 3penne. bubnuoreka OpenCV. OTcnexuBaHNe IBIKYIIUXCS 4 8
00BEKTOB BO BpeMeHH. Pacrio3HaBaHHE JTHII.
/Cp/

34 O6paboTka ecTeCTBEHHOTO s13bIKa. OCHOBHBIC TIOHATHS. TOKEHE3aIHsL. 4 4
Jlemmatuzanus. /Cp/

3.5 O06paboTKka ecTeCTBEHHOTO sI3bIKa. Pacrio3sHaBaHNE HIMEHOBAHHBIX CYIIHOCTEH U 4 6
u3BieueHue oTHomeHui. Mcnomnb3oBanue N-rpamm. M3ydyenue teopeTuueckoro
Marepuana. /Cp/

3.6 IToxroroka k sekuusm /Cp/ 4 2

3.7 INoxroroBka K mpakTHyeckuM 3aHsaTusIM /Cp/ 4 2

3.8 JepeBo pemennii. Otcedenue BeTBerd. Dtanbl. O0mue npuHIUHL. /Cp/ 4 4
Paznen 4. KonTakTHbIe 4achl HA aTTeCTALUIO

4.1 3auét /KD/ 4 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEePHANIBI TSI IIPOBEICHUS IIPOMEXKYTOUHOH aTTeCTalMy 00yJaloIuXCsl IPUBEACHB! B MPIUIOKEHIH K
paboueii mporpamMMe JUCUUIIMHBL.
@DopMBbl U BHABI TEKYIIETO KOHTPOJIS 110 AUCLUIUIMHE (MOZIYIIO), BUABI 3aJaHUN, KPUTEPHU UX OLICHUBAHMS,
pacmpeneneHre 0aIoB IO BUIAM TEKYIIEro KOHTPOJIS pa3padaThIBAalOTCS MPETIOAaBaTeNIeM JUCIIUIUINHEI C YISTOM €€ CIIeIHGUKH 1
JIOBOZATCS 10 CBEACHHS 00YJaIOMUXCS Ha IIEPBOM yueOHOM 3aHATHH.
Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS IIPEIoAaBaTeeM JUCHHUIUIMHBI (MOYJIs), KaK IIPAaBHIIO, C
ucrionp3oBanreM DMOC nin myTeM MPOBepKH MHUCEMEHHBIX padoT, IPEeTyCMOTPEHHBIX PA00YHMH IIPOrpaMMaMH JHUCIUILINH B
paMKax KOHTAaKTHOH pabOTHI M CaMOCTOSATENBHOI paboTel oOydatormuxcs. st GUKCHPOBAHUS PE3yNbTaTOB TEKYIETO KOHTPOIS
MoxeT ucnons3oBaTtbest DMOC.

6. YAEBHO-METOJUYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOXYJISA)

6.1. Pexomenayemas Jiureparypa

6.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTABUTENU 3arnasue

W3nartensc
TBO, TOJI

On. angpec




ABTOpBI, COCTaBUTEIH 3arnaBue Wsnatensc Omn. agpec
TBO, TOJL

Huxonbckmii C. H. ABToMaTH3aIus WHHOPMAITMOHHOTO TOBEACHHS U Mocksa: | https://e.lanbook.com/bq

HCKYCCTBEHHBIH HHTEIUIEKT: YdeOHOe Tocodne MUPOA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

ABTOpI:I, COCTaBUTECIIN 3armaBue Wznarensc C)8 ajapec
TBO, TOJX

J12.1

XKenesnos M. M. MeTomb! 1 TEXHOJIOTHH 00paOOTKH OOBIINX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
yueOHO-METOANYECKOE TOCO0He MocKOBCK
i
rocynapcT
BCHHBIN
CTPOUTENH
HBIH
YHUBEPCH
TeT, 2020

6.2 I/IH(l)OpMaIlI/IOHHbIe TEXHOJIOTHHU, UCTT0JIB3YEMbIE IIPU OCYLIECTBJICHUHU 06p33OBaTeﬂLHOFO npouecca 1mo IMCuuIInHe

(Mony110)

6.2.1 IlepeyeHb JUIIEH3HOHHOTO U CBOOOIHO PACIPOCTPAHAEMOr0 IPOIPAMMHOI0 o0ecneyeHust

6.2.1.1

| Python

6.2.2 Tlepeyens npogeccHOHAIBHBIX 623 JAHHBIX 1 WH()POPMANHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

Wudopmarmonnas cnpaBounas cucrema Texakcnepr https://tech.company-dis.ru

6.2.2.2

WndopmarmonHast cipasounas cucrema "['apant” http://www.garant.ru

6.2.2.3

baza nannbix ['ocynapcTBeHHBIX cTaHAapTOB http://gostexpert.ru/

6.2.2.4

baza nannbx «KenesHomopokHbIe IepeBO3Km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.

[u—

YueOHble ayAUTOPUU AJIsl IPOBEICHHS 3aHATUI JIEKLMOHHOTO THIIA, YKOMIJIEKTOBAHHBIE CIIEUATU3UPOBAHHON MeOeIbIo
U TEXHUYECKUMHU CPEICTBAMH O0YUEHHUS: MyJIbTHMEIHNIHOE 000pYyI0BaHHE ISl TPEI0CTaBIeH s y4eOHOi HH(bOpMAaIn
OOITBIIION ayIUTOPUH H/WTH 3BYKOYCHIJIHBAIOIIee 000pyI0BaHNE (CTAIIMOHAPHOE HITH MTEPEHOCHOE).

7.2

VYaeOHBIe ayTUTOPHUH JUTA TIPOBEICHNUS 3aHATHI CEMUHAPCKOTO THIIA, TPYIITOBEIX W HHANBHYaJIbHBIX KOHCYIIBTAINH,
TEKYIETO KOHTPOJSL U TPOMEXKYTOUHOH aTTeCTAINH, YKOMIUIEKTOBAHHbIE CIICI[HATN3HPOBAHHON MeOeNIbIo 1
TEXHUYECKUMH CPeJICTBaMU 00ydeHUs: MyAbTUMEANNHHOE 000pYI0BaHIE W/UITM 3BYKOYCHIIMBAIOIee 000pyI0BaHHIE
(cTanimoHapHOE MM TIEPEHOCHOE).

7.3

INomenieHust 11 CaMOCTOSTENIFHOM PaOOTHI, OCHALLICHHBIC KOMIIBIOTEPHOM TEXHUKOI ¢ BO3MOXKHOCTBIO TIOIKITFOUCHUS K
cetn "MHTEepHET" M 0OecIIeYeHNeM JIOCTYIa B SIEKTPOHHYIO HH(OPMAIHOHHO-00pa30BaTeIbHYIO CPEIy YHHBEPCHTETA.

7.4

INomenieHust a1 XpaHEeHHUs ¥ MPOGHIAKTHIECKOr0 00CITy)KHBaHHs y4eOHOr0 000PYIOBaHUSL.

1.5

JlabopaTopuu, OCHaLIIEHHBIC CIIEHATBHBIM Ja00pATOPHBIM 000PYIOBAHUEM: KOMITBIOTEPHON TEXHUKOW C YCTaHOBJICHHBIM
I1O: Python, a Taxke ¢ BO3MOKHOCTBIO MOKITIOUEHHS K ceTh "MHTepHeT" 1 00eCIeYeHHEM JIOCTYIA B SJICKTPOHHYIO
“HPOPMAITMOHHO-00pa30BaTENHYIO CPENly YHUBEPCUTETA




