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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 OBJIAZICHUE CTYACHTaAMN OCHOBHBIMU ME€TOAaMU METOA0OB MAIIMHHOT' O o6yquI/1;1, TIOJTY4YCHUE HABBIKOB IPOrpaMMUPOBAHUA

aJITOPUTMOB B obJacTu HCKYCCTBCHHOI'O UHTEJIJICKTA U aHaJIM3a IMOJIYUYCHHBIX PE3YIbTATOB.

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

Hukn (paznen) OIT: |B1.0.36.01

3. KOMIIETEHIIHX OBYYAIOIET'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOJILYJIST)

OIIK-2 CrocobeH pemats IpodecCHOHAIBHEIE 3aa9H C HCTIONB30BaHIEM METOIOB, CIIOCOOOB U CPEJICTB MOTYUICHUS, XPAHCHUS U
nepepadoTKu MH(POPMALIMH; UCIIOIB30BaTh HH(POPMALIMOHHBIE U LU(POBBIC TEXHOIOTUH B ITPOYECCHOHAIBHON 1SS TEIbHOCTH

OIIK-2.3 Mcnonb3yeT OCHOBHBIE METOBI M TEXHOJIOIMH MCKYCCTBEHHOT'O HMHTEJUIEKTA /IS PEIICHUS THUIIOBBIX 3a71a4

VYK-1 CnocobeH oCyIecTBIsATh KpUTUIECKUN aHaIu3 MPOOJIEMHBIX CUTYalluii Ha OCHOBE CUCTEMHOT'O TOAX0/1a, BEIpabaTHIBATh

CTpaTEeruio AEHCTBUN

VYK-1.3 BeipaGatbIBaeT CTpaTeruio ASHCTBUIH IS pelIeH s IPUKJIAAHBIX 33/1a4, UCIOIb3Ys TEXHOIOTUH UCKYCCTBEHHOTO
UHTeNIeKTa

B pe3yabTaTe 0CBOEHHS JHCHHILTHHBI (MOYJIs) 00y9al0IIUiics TOKEH

3.1 [|3uaTh:

3.1.1 | - kmaccudukamio 3a1ad, perraeMbIX METOAaMH UCKYCCTBEHHOT'O HHTEIJICKTa,;

3.1.2 | -MeTpUKH OIICHKH KaueCcTBa MOJIeJIel U aJlTOPUTMOB;

3.1.3 | - ocCHOBHBIE METO/IBI MAIITMHHOTO O0YJEHHS, TPOLIECCHI M CEPBHCHI IO 00paboTKe JaHHBIX M BEIPaOOTKE PEeIICHHUH B

o0acTy poQecCUOHATBEHOM ESTeTHbHOCTH;

3.1.4 | - KOMIUTEKC TEXHOJIOTHIECKUX PEIICHUH, IMUTHPYIOIINI KOTHUTHBHBIC (PYHKITHH Y€JIOBEKa 1 TTO3BOJISIONINI TIPH

BBINTOJIHCHUHU 3a/1a4 JOCTUTATh PE3YJIbTAaThl, CONOCTABUMBIC C PE3YJIbTaTaMU HHTCHHGKTyaHLHOﬁ JCATCIBbHOCTH YCJIOBCKA,

3.2 | YmeTh:

3.2.1 | -BBIOpaTh MOAXOASALIYIO METPUKY JJISI OIIEHKH Ka4eCTBA MOJIEITH H AJITOPUTMA.

32.2]- arperupoBarhb, (bHHBTpOBaTL, HaCTpanBaThb BECa, BI)I6I/IpaTI> KJTaCCI/I(I)I/IKaTOpI)I, KJ'laCCI/I(i)I/ILII/IpOBaTB, BU3YAJIM3UPOBATH

TEXHUYCCKHUX 3a1a4 B obractu cBoeit HpO(I)eCCI/IOHaHLHOﬁ JACATCIBbHOCTH,

JAHHBIE, CTPOUTH JEPEBbsl PELICHUI C UCIIOJIb30BAHUEM SI3BIKOB BBICOKOIO YPOBHS sl PEILICHUS HAYYHO-TEXHUIECKHUX
3a7a4 B 001aCTH NPOPECCHOHANBHON AeATeIbHOCTH; HABBIKAMH HAITCAaHHUA HEHPOHHBIX CeTel Ul pellleHHs] HayqHO-

3.2.3 | - HaBBIKAMU OGy‘leHI/IH MoZA€JIU € UCTIOJIBb30BAHUEM MHCTPYMCHTOB UCKYCCTBEHHOI'O MHTCJIJICKTA.
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3.3 | Bragern:

3.3.1 | - HaBBIKAMHU HANMCaHKS HEHPOHHBIX CeTeH Ul pelIeHNs HayIHO-TeXHUIECKHUX 3a/ad B 00JIaCTH CBOESH
npodeccuoHaIbHOM eSITeNbHOCTH;

3.3.2 | - HaBBIKaM¥ 00y9IEHHUS MOJIENIN C UCTIOJIb30BAHUEM WHCTPYMEHTOB MCKYCCTBEHHOTO HHTEIJICKTA.

3.3.3 | -HaBBIKaMH OIICHKHM Ka4eCTBa PabOTHI alTOPUTMA B 3a7a9axX KIACCH(UKAIINK U PETPECCHU.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaumeHnoBaHnue pa3aeioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos
3aHATHA / Kypce

IIpumeuanue

Pa3nes 1. BBegeHue uckyccTBeHHbIH HHTEJIEKT

1.1 HUckycctBennblit nHTE1eKT. OcHOBHBIE oHATHA M. MamnHoe oby4yeHue. 7 2
I'nybokoe o0ydenue. OOydeHue ¢ yaureneM u 6e3 yaurens. /Jlex/

1.2 JlanHbIC, MONIENb, 00paboTKa JaHHBIX. METO0IOrMUECKUE MTPUHITUITEI aHAT3BI 7 2
nmaHHbIX. [{emu, sTamnsl, METOIBI M TEXHHUKH.
OunbTpalys TPyNIUPOBKA U arperanust 1aHHbixX. /JIex/

1.3 Busyanusanus ganubix. Busyanuszanus nanaeix B Phyton. Busyanu3zaius B 7 2
Pandas. bubnuorexkn Seaborn u Matplotlib. /JIex/

1.4 ANTOPUTMBI B CTPYKTYpPHI TaHHBIX. bubnmoreka Pandas: cTpyKTypbl JaHHBIX: 7 2
Series 1 DataFrame. PaGora c csv.
Mp/

1.5 OunbTpanys AaHHbIX. bubmuoreka Pandas. BeiBos cTpok 1 KOJOHOK. MeTO/IbI 7 2

query, tail, sample, head. O6beauaeHNEe MeTONOB. /TIp/

1.6 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. Metozsr 7 2
groupby u aggregate. O6bvennnenne metonoB. Coptuposka. /I1p/

Paznen 2. MeTroabl MAIIMHHOTO 00yYeHUSs




2.1 Pemaromue nepeBbs: ocHOBHBIC MOHATHS. Kitaccupukanus. JlepeBbs perieHui. 2
OcHOBHBIEC TapaMeTpHI iepeBa. JlepeBo perieHnii B 3a1a4u perpeccud. Meton
Oommkaimmx cocenelt. /JIex/

2.2 Konnenus ciygaitaoro jeca. CirydaiiHas BEIOOpKa TPESHHPOBOYHBIX 00Pa3IIoB. 2
Ycpeanenue mporHo3oB. [Ipobnema nepeoOyueHus. MeTpuKkH KadecTBa MOJEIH.
Tectupoanne ROC AUC. /Jlex/

2.3 Hetiponnsie cetu. MckyccTBeHHbIE HelipoHbl. [leprientpon. O0yueHue 2
HelipoHa. /JIex/

2.4 I'paguenTtHsIi ciyck. J[poOieHne mara mpy rpaIieHTHOM CITyCKe. 2
CroxacTuueckuii rpaiueHTHBIH ciyck. MeTos Hauckopeiimero cirycka. /JIex/

2.5 Heiiponnas cets. OnHocnoitnas Moaesb. CBepTOYHbIE HEHPOHHBIE CETH. 2
CBEPTOYHBIH CIIOM, CJIOH MOBBIOOPKH, TIOJTHOCBSI3HBIN cioi. [leneBas
¢yaxuus. /Jlex/

2.6 Pemaronue nepeBbs: o0ydeHue monenu. bubmmorekn sklearn, pandas, numpy. 2
Bri6op mapamerpos mogenu. Kpocc-panuparus. [Ipensapurensaas o6paborka
JMaHHBIX. TPeHUPOBOYHBIN HAOOP AaHHBIX. TecTOBBIM HAOOP JAHHBIX.
Mp/

2.7 Konnemnus ciydaitaoro jeca. CirydaiiHas BEIOOpKa TPESHHPOBOYHBIX 00Pa3IIoB. 2
Yepeanenue mporHo3oB. [Ipobnema nepeodyueHus. Turel ommoboK: true
negative, false positive. MeTpuku kauectBa: Precision, Recall, F1 score.
Tectupoanne ROC AUC. /TIp/

2.8 HckyccTBeHHBIH HelipoH. Bxox, GpyHKIMA akTHBanny (CUTMOna, 2
runepOonmueckuii Tanrenc, SoftMax). ITon6op Becos. /TIp/

2.9 bubnuoreka Keras. [To1HOCBS3HBIN U CTiIa)XUBAIOLIMN CIIoH, ¢10i Dropout. 2
Pemrenue npo6iiem nepeodydenus. /TIp/

2.10 BHemrHue HCTOYHHUKH TaHHBIX Ui aHamu3a. Kuggle. [ToaroroBka TaHHBIX. 2
Pabota ¢ n3o0pakennsMu paszHoro gopmara. /I1p/
Paznen 3. CamocrosiTesibHasi padoTa

3.1 Kommneroreproe 3penue. bubnuoreka OpenCV. OTcnexxuBaHue ABHKYILUXCS 3
00BEKTOB BO BpeMeHH. PacriozHaBaHue JIUII.
/Cp/

32 O06paboTka ecTeCTBEHHOTO s13bIKka. OCHOBHBIE MOHATH. ToKeHe3amnusl. 4
JlemmaTuzanus. /Cp/

33 Ioaroroeka k nekiwmsm /Cp/ 8

34 IMoxroroBka k TabopaTopHbIM 3aHsATHIM /Cp/ 16
Paznen 4. KoHTaKkTHBIE Yackl HA aTTeCTALINIO

4.1 3auér /KD/ 0,15

5. OHEHOYHBIE MATEPUAJIbI

OL[CHO‘JHBIG MaTcpuabl I MPOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluu o6yqa}ou_udxca MIPUBCACHBI B IIPUIIOKCHUHN K

paboudei mporpamMMe JUCIUIDTAHEL.

@DopMBI ¥ BHIBI TEKYIIETO KOHTPONIS 0 AUCHUILIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPUHN X OICHUBAHMS,
pacmpeneneHue 0aIoB MO BUAAM TEKYIIETO KOHTPOMIS pa3pabaThIBAIOTCs MPENoAaBaTesieM UCIUIUINHEI C YUETOM ee CIIeIU(UKH U

JOBOAATCA 10 CBEACHUA 06y‘{aIOH.[I/IXCH Ha I€pBOM y‘Ie6HOM 3aHATHH.

BHOC.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIACTCS IIPENofaBaTeNieM NUCIUIUIMHBI (MOIYNs) B paMKaX KOHTAKTHOW
paboTHI U caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHpOBaHUS PE3yabTATOB TEKYIIETO KOHTPOIS MOXKET HCIIONb30BaThCS

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas Jiuteparypa




6.1.1. OcHoBHas TUTepaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1

Huxonbckuii C. H. ABTOMaTH3a1UsA HHOOPMAIIMOHHOTO ITOBEACHHUS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBEHHBIH MHTEIUIEKT: YaeOHoe rmocobue MUPOA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

ABTOpLI, COCTAaBUTECIIN 3armaBue Wznarensc C)8 aapec
TBO, TOX

J12.1

XKenesnos M. M. MeTomp! 1 TEXHOIOTHH 00pabOoTKN OONBIINX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-METOMUECKOE TTIOCOOHE MockoBck
ni
rocyaapcT
BEHHBIN
CTPOUTEIb
HBIN
YHHBEpCH
TeT, 2020

6.2 UndopmannoHHbIe TEXHOJIOTHHU, HCII0JIb3yeMble IIPH OCYLIECTBICHHH 00pa30BaTeJbHOIO NpoLecca o AUCHUILINHE

(Mony110)

6.2.1 IlepeyeHb JUIIEH3HOHHOI0 U CBOOOIHO PACIIPOCTPAHSIEMOTI0 IPOrPAaMMHOI0 o0ecneyeHust

6.2.1.1 | Python

6.2.2 Ilepeyenb MpodecCHOHANBHBIX 0a3 JAHHBIX H MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

WudopmarmonHas cnpaBouHas cucteMa Texskcneprt https://tech.company-dis.ru

6.2.2.2

Wndopmarmonnas cpaBodnas cucrema "['apant” http:/www.garant.ru

6.2.2.3

baza nanneix ['ocymapcTBeHHBIX cTaHmapToB http://gostexpert.ru/

6224

baza nannbIx «XKenezHomopoxHbie iepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.

—_

VYaeOHble ayAUTOPUHN AJIS IPOBEIECHUS 3aHATHH JEKIMOHHOTO TUIA, YKOMIUIEKTOBAaHHbIE CIIEIIMATU3UPOBAHHON MeOeNbIo
U TEXHUYECKUMH CPEJICTBAMH O0YUCHUS: MYIBTHMEINITHOE 000pyIOBaHHE IS IPEIOCTaBICHHS YaeOHO! nH(opMarim
OOITBIIION ayIUTOPUH W/WJIH 3BYKOYCHIIMBAIOIee 000pyI0BaHNE (CTAIIMOHAPHOE WITU TIEPEHOCHOE).

7.2

VYaeOHBIe ayTUTOPHH IS IPOBENICHUS 3aHATHH CEMHHAPCKOTO THITA, TPYITIOBBIX H MHIUBUAYATEHBIX KOHCYIbTAINH,
TEKYIIETo KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTAIH, YKOMIUICKTOBAaHHbIE CIICIIHATN3HPOBAaHHON MEOEIBIO H
TEXHUYECKUMH CPEICTBAMU OOYUEHHS: MYJIBTUMEINITHOEe 000pyIOBaHNE H/UIH 3BYKOYCHIIMBAIOLIee 000pyIOBaHNE
(cTanoHapHOE WM IEPEHOCHOE).

7.3

IomenieHust A1 CaMOCTOSTENBHOM PabOThI, OCHAILICHHBIE KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO TOJKITIOYCHHS K
cetn "MHTEpHET" M 00CCIICUCHNEM JOCTYIIA B DIICKTPOHHYIO HH(POPMAaHOHHO-00pa30BaTEIbHYIO CPEy YHHBEPCHUTETA.

7.4

INomenieHust a1 XpaHeHHUs ¥ MPOGUIAKTHISCKOr0 00CTyKHBaHHs YaeOHOro 000pyIOBaHUS.

1.5

JlabopaTopuu, OCHAIICHHBIE CIICUAIbHBIM JIA00PaTOPHBIM 000PYIOBAaHUEM: KOMIIBIOTCPHOH TEXHUKOMN C YCTAaHOBJICHHBIM
I1O: Python, a TakXke ¢ BO3MOXXHOCTBIO TOAKIIOUYEHUS K ceTH "MHTepHeT" 1 00eCedeHneM JOCTYIA B AJICKTPOHHYIO
“HPOPMAITMOHHO-00Pa30BaTENBHYIO CPETy YHUBEPCUTETA




