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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

Lenbto ocBOSHUS TUCIUTUIMHBI "TeXHOIOTHI NCKYCCTBEHHOTO HHTEIUIEKTa" SBIIsIeTCs (JopMUpOBaHHE y O0YJArOIIUXCS
obmenpodeccuonanbubix kommnerenuit (OITK-10) u ycnoBupix komnerenynit (YK-1)

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

Hukn (paznen) OIT: | 51.0.42.01

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

(MOZYJIST)

OIIK-10 Crocoben ¢popMyarpoBaTh U pelIaTh HAYIHO-TEXHUUECKHUE 3a/1a4i B 00JaCcTH cBOel MpoheCCHOHANBHON AEATEIIbHOCTH

OIIK-10.2 I/ICHOHL3y€T OCHOBHBIC METOABI U TEXHOJIOI'MU NCKYCCTBECHHOI'O MHTCJIJIEKTA AJIs1 PEIICHNS TUIIOBBIX 3aJa4

VK-1 Criocoben OCYHICCTBJIATH KpI/ITI/I‘{eCKI/Iﬁ aHaJIu3 HpO6J'IeMHI)IX CI/ITyaHI/Iﬁ Ha OCHOBC CHCTCMHOI'O ITOAX0A4, BLIpa6aTLIBaTL
CTpaTEeruo AeUCTBUM

VK-1.3 BeipabaTsIBacT CTpaTEerHIO ASHCTBUH IS PELICHHS IPUKIIAIHBIX 33/1a4, HCIIOB3YsI TEXHOJIOTHH NCKYCCTBEHHOTO
WHTEJUIEKTa

B pe3ynbrarte ocBOeHUsI AMCUMIIMHBI (MOIYJIs1) 00yUarOIMiics T10JIKeH

3.1 |3unars:

3.1.1 | - xaccuduKaImio 3a1a4, peraeMbIX METOJaMH UCKYCCTBEHHOTO HHTEJIEKTA,;

3.1.2 | -MeTpUKH OLIEHKH KayecTBa MOJENEH 1 alrOPUTMOB;

3.1.3 | - ocHOBHBIE METOABI MALITMHHOTO 00y4eHHs, IPOLIECCHI U CEPBUCHI IO 00pabOTKe JaHHBIX U BEIPAOOTKE PEIICHUI B
obracTy MpodecCHOHATBLHOM eI TeIbHOCTH;

3.1.4 | - KOMILJIEKC TEXHOIOTUYECKUX PELICHUH, UMUTHPYIOIUI KOTHUTUBHBIE (DYHKIIMH YeJIOBEeKa U TO3BOJISIIOIIU MpH
BBIMOJHEHNH 33184 JJOCTUTAaTh PE3yAbTAThl, COMOCTABUMBIC C Pe3yIbTaTaMH UHTEIUICKTYATbHOM eI TeTbHOCTH YSIOBEKA;

3.2 | YMeTh:

3.2.1 | -BbIOpaTh NOAXOAALIYIO METPUKY JJISl OLIEHKH KaueCcTBa MOJEIU U alrOpUTMa.

3.2.2 | - arperupoBats, (PUIBTPOBATH, HACTPANBATh BECa, BEIOUPATH KIAaCCU(UKATOPLI, KIacCH(UINPOBATh, BU3YyaIN3UPOBATh
JTAHHBIE, CTPOUTD JCPEBbsI PELICHUI C HCTIOIb30BAHUEM SI3BIKOB BBICOKOTO YPOBHS JJIs1 pEIICHHST HAYIHO-TEXHHYECKHUX
3a7a4 B 007aCcTH MPOPECCUOHATBHON NEATSILHOCTH; HABBIKAMK HAITMCAHUS HEHPOHHBIX CETEH IS PEIICHUs HAyTHO-
TEXHUYECKHX 337124 B 00J1acTH cBOel po(heCCHOHATBHON AEATEIbHOCTH;

3.2.3 | - HaBBIKaMU O0Y9IEHUS MOJIENN C UCTIONB30BAHAEM HHCTPYMEHTOB UCKYCCTBEHHOTO MHTEIIICKTA.
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3.3 | Bragern:

3.3.1 | -HaBBIKaMH OIICHKH Ka4yecTBa pabOThI AITOPUTMA B 3aa4ax KIACCH(PHUKAINU U PErPECCHU

3.3.2 | - HaBBIKaMU HalMCAHUSI HEUHPOHHBIX CETEH IS pelIeHus] HayYHO-TeXHUUECKUX 3a7a4 B 00JIaCTH CBOEH
PO eCcCHOHANBHOMN eI TEbHOCTH;

3.3.3 | - HaBbIKaMK 00YYEHHSI MOJICITH C UCTIOB30BAHUEM HHCTPYMEHTOB MCKYCCTBEHHOTO HHTEIIJICKTA.

4. CTPYKTYPA U COJAEP KAHUE JUCIIUIIJIMHBI (MOIYJIS)
Kon HanmeHoBaHWe pa3aesioB U TeM /BU/I 3aHATHS/ Cemectp | YacoB | Ilpumeuanue
3aHATUSA / Kype

Paznes 1. BBeneHue MCKYCCTBEHHbIH HHTEJVIEKT

1.1 HckycctBenHsIi uaTeNNeKT. OcHOBHBIC MoHATHS V. MamuaHOe 00yueHue. 7 2
I'mybokoe o0yuenue. OOydeHHe ¢ yuuteneM u 0e3 yuurens. /Jlek/

1.2 JlaHHbIC, MOZIENb, 00pabOTKa JaHHBIX. METOIO0NIOrHYECKHE MTPUHITUITHI AHATH3bI 7 2
JaHHbIX. [{eau, sTamsl, METOIBI M TEXHHUKH.
OunbTpalys TPYIMIUPOBKA U arperanusi JaHHbiX. /JIek/

1.3 Busyanuzanus ganusix. Buzyanuzanus nanseix B Phyton. Busyanuzamus B 7 2
Pandas. bubnuorexku Seaborn u Matplotlib. /JIex/

1.4 AJITOPUTMBI ¥ CTPYKTYPHI NaHHBIX. bubaroreka Pandas: cTpyKTypbl TaHHBIX: 7 2
Series u DataFrame. PaGoTa ¢ csv.
Mp/

1.5 OunbTpanysa gaHHbBIX. bubnuoreka Pandas. BeiBos cTpok 1 KOIOHOK. MeToabt 7 2
query, tail, sample, head. O6beauHeHne MeTOOB. /TIp/

1.6 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTosr 7 2
groupby u aggregate. O0bennHenne metonoB. Coptuposka. /I1p/
Pasnen 2. Metoabl MAIIMHHOTO 00Y4eHUSI




2.1 Pemaromue nepeBbs: ocHOBHBIC MOHATHS. Knaccuukanus. Jlepesbst pereHui. 2
OcHOBHbIEC TapaMeTpHI IepeBa. JlepeBo pelueHnid B 3aa4u perpeccud. Meton
Ommkaimmx coceneit. /JIex/

2.2 Konnenus ciygaitaoro jeca. CirydaiiHas BBIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB. 2
VYcpeanenue mporHo3oB. [Ipobiema nepeodydeHus. MeTpuku KadecTBa MOJIEIH.
Tectupoanne ROC AUC. /Jlex/

2.3 Hetiponnsle cetu. MckyccTBeHHbIe HelipoHbl. [Teprientpon. OOy4ueHue 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
CBEPTOUHBI CJI0#, CIIOH TOABBIOOPKH, TTOTHOCBS3HEIN cioi. [leneBas
¢yaxuus. /Jlex/

2.6 Pemaronue nepeBbs: o0ydenue Monenu. bubmmorexn sklearn, pandas, numpy. 2
Bri6op mapamerpos mopenu. Kpoce-samunanust. [IpensapurensHas o6paborka
JaHHBIX. TPEeHUPOBOUHBII HAOOP MaHHBIX. TECTOBBIM HAOOP JaHHBIX.
Mp/

2.7 Konnemnus ciydaitaoro jeca. CirydaiiHas BEIOOpPKa TPEHHPOBOYHEIX 00Pa3IIoB. 2
Yepeanenue mporHo3oB. [Ipobnema nepeoOyuenust. Tursl ommoboK: true
negative, false positive. MeTpuku kauectBa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.8 HckyccTBeHHBIH HelipoH. Bxox, GpyHKINS akTHBaMy (CUTMONA, 2
runepOonmueckuii Tanrenc, SoftMax). ITon6op Becos. /TIp/

2.9 bubnuoreka Keras. [To1HOCBS3HBIN U CTaXXUBaIOLIHN ClIoH, ¢1oii Dropout. 2
Pemrenue npo6iiem nepeodydenus. /TIp/

2.10 BHemrHue HCTOYHHUKH TaHHBIX Ui aHamu3a. Kuggle. [ToaroroBka naHHBIX. 2
Pabota ¢ n3o0pakeHnsIMH pa3Horo ¢opmara. /TIp/
Pazgen 3. CamocTosiTesibHast padora

3.1 Kommneroreproe 3penue. bubnuoreka OpenCV. OTcnexxuBaHue ABHKYILIUXCS 3
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JIHII.
/Cp/

32 O06paboTka ecTeCTBEHHOTO s13bIka. OCHOBHBIE MOHATHUS. TOKEHe3aIHsI. 4
JlemmaTuzanus. /Cp/

33 Ioaroroeka k nekuusm /Cp/ 8

34 ITonroroBka k mpaktudeckuM padoram /Cp/ 16
Paznen 4. KoHTaKkTHBIE Yackl HA aTTeCTALINIO

4.1 3auér /KD/ 0,15

5. OHEHOYHBIE MATEPUAJIbI

OL[CHO‘JHBIG MaTcpuabl I MMPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu o6yqa}ou_udxca NPUBEACHBI B IIPUIIOKECHUHU K

paboudei mporpamMMe JUCIUIDTAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPOINS 0 AUCHUILIHHE (MOIYIIO), BHABI 3aMaHUH, KPUTEPUHN X OLCHUBAHMS,
pacmpeneneHye 6aIoB MO BUAAM TEKYIIETO KOHTPOJIS Pa3pabaThIBAIOTCS MPENoAaBaTesieM JUCIUIUINHEI C YUETOM €€ CIIeIU(UKH U

JOBOAATCA 1O CBEACHUA 06yqalomnxca Ha I€pBOM y‘{C6HOM 3aHATHU.

BHOC.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIICTCS IIPErofaBaTesieM 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 3arnmaBue Wznarensc Omn. agpec
TBO, TOJ1

Huxonbckuii C. H. ABTOMaTH3a1Ms HH(GOPMAIIMOHHOTO TOBEJCHUS U Mocksa: | https://e.lanbook.com/bq

MCKYCCTBEHHBIH MHTEIUIEKT: YueOHoe mocobue MUPOA,
2020

6.1.2. JlonotHUTEIbHAS JIUTEPATypa

ABTOpBI, COCTaBUTCIIN 3armaBue Wznarensc C)8 aapec
TBO, TOI

J12.1

XKenesnos M. M. MeTomp! 1 TEXHOIOTHH 00pabOoTKN OONBIINX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-MeToAnIecKoe mocodue MockoBck
ni
rocyznapct
BEHHBIN
CTPOHTEND
HBIN
YHHBEpCH
TeT, 2020

6.2 UndopmannoHHbIe TEXHOJIOIHH, HCII0JIb3yeMble IIPH OCYIIeCTBJICHHH 00pa30BaTe/IbHOI0 Npolecca 10 JUCHHILINHE

(Mony110)

6.2.1 IlepeyeHb JUIIEH3HOHHOIO H CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOIO 00ecneYeHHs

6.2.1.1

| Python

6.2.2 Ilepeyenb MpogecCHOHANBHBIX 023 TAHHBIX 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

WudopmarmonHas cpaBouHas cucteMa Texakcnept https:/tech.company-dis.ru

6.2.2.2

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

6.2.2.3

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

6224

baza nannbx «XKenesHomopoxHbie iepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VYaeOHble ayAUTOPUN AJIS IPOBEIEHUSI 3aHATHH JEKIIMOHHOTO TUIIA, YKOMIUIEKTOBaHHBIE CIICIIHATM3UPOBAHHON MeOeIbI0
U TEXHUYECKUMH CPEICTBAMH O0YYCHUS: MYIIbTHMEIUITHOE 000pyAOBaHHE TS IPEIOCTaBICHH yaeOHOI nHdopmarm
OOITBIIION ayIMTOPUH W/HJIH 3BYKOYCHIIMBAIOIEe 000pyIOBaHHE (CTAIIMOHAPHOE WK TIEPEHOCHOE).

7.2

VYaeOHBIe ayTUTOPHH IS IPOBEICHUS 3aHATHI CEMHHAPCKOTO THITA, TPYIOBBIX ¥ MHIMBHAYaTbHBIX KOHCYIbTAINH,
TEKYIIETO KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTallN, YKOMIUICKTOBAaHHBIE CIICIIMAIN3HPOBAHHON MEOEIIbIO H
TEXHUYECKUMH CPEICTBAMU O0YUEHHS: MYIbTUMEIUITHOE 000pyIOBaHNUE 1/UIIH 3BYKOYCHIIUBAIOIIee 000pyI0BaHHIE
(cTanoHapHOE WM IEPEHOCHOE).

7.3

IomenieHust 11 CaMOCTOSTENBHOM PaboThI, OCHAILICHHBIC KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO IMTOJKITFOYCHHS K
cetn "MHTEpHET" M 00CCIICUCHNUEM JOCTYIIA B JICKTPOHHYIO HH(OPMAaMOHHO-00pa30BaTEeIbHYIO CPEIy YHHBEPCUTETA.

7.4




