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1. HEJIX OCBOEHUA JUCHHUIIJIMHBI (MOAYJIS)

1.1

[enbro 0cBOCHUS TUCHUTUIAHBI "TeXHOIOTHH UCKYCCTBEHHOTO HHTEIUIEKTA" SIBJIseTCS (DOPMHUPOBAHUE Yy 00YUArOIIUXCS
obuienpodeccuonanbubix komnereHuni (OITK-10) u ycnoBubix komnerenymid (YK-1)

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{3unaTs:
3.1.1]- knaccudukanuio 3a1a4, pemacMbIX METOIaMH HCKYCCTBEHHOTO HHTEIICKTA;
3.1.2|-meTpuKy OLIEHKH KadyecTBa MOJETIEH U alrOPUTMOB;
3.1.3|- ocHOBHBIE METOABI MALIMHHOTO 00Y4EHMs, IPOLIECCHI M CEPBUCHI 10 00pabOTKe TaHHBIX U BEIPAOOTKE pelleHuil B 001acTH
npodeccuoHanbHON AesITENbHOCTY;
3.1.4|- KOMIUIEKC TEXHOJIOTUYECKUX PELICHUH, MMUTHPYIOINI KOTHUTUBHBIEC (PYHKIUH YEJIOBEKa 1 MO3BOJISIONINHA NPU BHIIOTHEHUH
3a1a4 JOCTUraTh Pe3yNbTaThl, COIOCTABUMEBIE C PE3yJIbTaTaMU HHTEIUIEKTYAILHOM AEATEIbHOCTH YEJIOBEKA,;
3.2|YmeTth:
3.2.1|-BBIOpaTh MOIXOMAAIIYI0 METPUKY JUIS OLICHKH KauecTBa MOJCIH U aJrOPUTMA.
3.2.2|- arperupoBaTh, PHIBTPOBATH, HACTPAUBATH Beca, BEIOUPATh KITaCCH(UKATOPHI, KIacCU(PUIUPOBATh, BU3YaIH3UPOBAThH JaHHEIC,
CTPOUTH JIEPEBbsI PEIICHUH C HCIOJIb30BaHHEM S3BIKOB BEICOKOTO YPOBHS JJISI PEIICHHST HAYYHO-TEXHUUECKHX 3a/1a4 B 00JIacTH
npodeccuoHanbHON AESATENbHOCTH; HaBbIKaMU HAIIMCAHUS HEHMPOHHBIX CETEeH AJI pelleHys HayqHO- TEXHUYECKUX 3a1a4 B
obuactu cBoell podeccuoHaNbHON AESTENBHOCTH;
3.2.3|- HaBbIKaMy OOY4EHHUS MOJIENHU C UCIIOJIb30BaHHEM MHCTPYMEHTOB HCKYCCTBEHHOT'O MHTEIUICKTA.
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3.3|Baagern:
3.3.1|-HaBbIKaMu OLIEHKH KauyecTBa pabOTHI aNrOpUTMA B 33/1a9aX KJIACCU(PHUKALIMN H PErPEeCCUU
3.3.2|- HaBbIKaMM HamucaHKUs HEHPOHHBIX CeTel JUIsl pelleHUs] Hay4YHO-TEXHUYIECKUX 3aa4 B 00J1acTH cBOei mpodeccuoHanbHOM
JIeSITeTIbHOCTH;
3.3.3|- HaBbIKaMU OOYYEHHUS MOJIENHU C UCTIOJIb30BaHUEM MHCTPYMEHTOB HCKYCCTBEHHOT'O MHTEIUICKTA.
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon HanmeHnoBaHue pa3iesioB U TeM /BU 3aHATHS/ Cemectp / | Yacos | Ilpumeuanne
3aHATHHA Kypc
Pa3znen 1. BBegeHne ucKycCTBEHHBII HHTEJLJIEKT
1.1 HckyccrBennsblit uateiekT. OcHoBHBIE TOHATHS V. MamuHHOe 00yueHue. 7 2
I'my6oxoe oOydenue. O0yueHue ¢ yuuteneM u 0e3 yuurens. /Jlex/
1.2 JlanHbie, MOieNb, 00pab0TKa JaHHBIX. METO0J0rMYECKHUE TIPHHIIUIIBI AHAIN3bI 7 2
JaHHBIX. L{emu, sTarbl, MeTOABl M TEXHHUKH.
@OunbTpanus rpynnupoBKa U arperanus JaHHbIX. /JIex/
1.3 Busyanuzanus naHnsix. Buzyanuzaius nanasix B Phyton. Busyanuzanus B Pandas. 7 2
Bubnuorexu Seaborn u Matplotlib. /Jlex/
1.4 AJNTOPUTMBI ¥ CTPYKTYPHI 1aHHBIX. BrbnnoTteka Pandas: cTpykTypbl JaHHBIX: Series u 7 2
DataFrame. Pabora c csv.
Mp/
1.5 Ounbrpanuus naHHbX. brubnuoreka Pandas. BeiBoa cTpok u kKoj0HOK. MeTobl query, 7 2
tail, sample, head. O6venunenne meronos. /TIp/
1.6 Arperanus gaHHbeIX B Pandas: count, sum, max, min, mean, median. Metozsl groupby 7 2
u aggregate. O6beuHenne MetonoB. Copruposka. /I1p/
Pa3nen 2. MeToabl MAIIMHHOTO 00y4eHUs




2.1 Pemaromue nepeBbs: ocHOBHEIE TOHATHA. Knaccudukanms. JlepeBbs penieHui. 2
OcHOBHBIE TapaMeTpHI epeBa. JlepeBo pemeHnit B 3a1aun perpeccud. Merton
6mpxaitmux cocenel. /Jlex/

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

23 Heiiponnsle cetu. MckyccTBenHsle Heliponsl. Ilepuentpon. O0yueHue HelipoHa. 2
/JIex/

2.4 I'paguenTHsIi ciyck. [{poOieHue mara npu rpagieHTHOM cirycke. CTOXacTHIeCKHI 2
TpaJMeHTHBIN cycK. MeToa HaucKoperiiero crycka. /JIek/

2.5 Heiiponnas cets. OnHocnoitHas Mogens. CBepTouHble HEHPOHHbIE ceTH. CBEPTOUYHBIN 2
CJIOH, CIIOW OABBIOOPKH, MOTHOCBA3HBIN ciioi. [{eneBas ¢pynkuus. /Jlek/

2.6 Permraroriuie gepeBbs: o0ydyeHue 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. /Mlp/

2.8 HckyccTBeHHBIN HelipoH. Bxon, GyHKIMS akTUBaLUH (CUTMOUIA, THIIEPOOTHICSCKHUIA 2
taHreHc, SoftMax). [Ton6op Becos. /TIp/

2.9 Bubnmoreka Keras. [TomTHOCBS3HBIN U CTIIaXKUBAKOLIMIA ciiou, ciioid Dropout. Perienue 2
npobiiem nepeoOydenwus. /TIp/

2.10 BHenrHue ucTouHMKy JaHHbIX A1 aHanu3a. Kuggle. [Toaroroska nanusix. Padora ¢ 2
n300paxeHussMu pasHoro popmara. /TIp/
Pa3nen 3. CamocTosiTesibHas padoTa

3.1 Kommsroteproe 3penue. bubnuorexa OpenCV. OtcnexuBaHue IBIKYIIUXCS 3
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue 1L,
/Cp/

32 O0paboTka ecTecTBEeHHOTO 5i3bIka. OCHOBHBIC MOHATHA. TOKEHE3alusl. 4
JlemmaTuzauus. /Cp/

33 TToxroroska k siekiusim /Cp/ 8

34 IoaroroBka k mpakTudeckum padoram /Cp/ 16
Pa3nen 4. KoHTaKkTHBIE Yachl Ha aTTeCTALINIO

4.1 3auér /KD/ 0,25

5. OHEHOYHBIE MATEPHAJIbI

OLIGHO‘{HLIG MaTepuralibl JJid TPOBCACHUSL HpOMC)I(yTO'{HOﬁ aTTeCTaluu o6yqa10umxcn INPUBCACHLI B IIPHUJIIOKCHUU K pa60qel71 InporpamMmme

JUCIHUILIINHBL.

DopMBI ¥ BUIBI TEKYIIET0 KOHTPOJISI O TUCHUIUIMHE (MOIYIIIO), BUABI 3alaHUH, KPUTEPHUHU UX OLIEHUBAHUS, paclpeaeeHe 0aioB Mo
BUJIaM TEKYILETO KOHTPOJIsI pa3pabaThIBAIOTCS MPENoJaBaTesieM TUCIUIUIMHBI C YYETOM €€ CIICHU(HUKH U TOBOASTCS JI0 CBEICHHS

00yJaroIuXxcs Ha IepPBOM yueOHOM 3aHSITHH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISCTCS MPENOAaBaATENIEM TUCIUILUTUHBI (MOIYJIs), KaK MPaBwJIo, ¢ Ucroiib3oBanueM DMOC
WX TyTeM IPOBEPKHU MUCHbMEHHBIX PaboT, IPeyCMOTPEHHBIX PA00OYNMH NIPOrpaMMaMH JUCHUIUIMH B PaMKaX KOHTaKTHOW paboTHI U
CaMOCTOSITEebHON paboThl 00ydaromuxcs. it GUKCHpOBaHHS Pe3yIbTaTOB TEKYILETO KOHTPOIIS MOXKET Uctonb3oBatbes DUOC.

6. YYHEBHO-METOANYECKOE 1 HHO®OPMAIIMOHHOE OBECHEYEHHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemasi iutepaTypa




6.1.1. OcHoBHas JUTEpaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue Wznarensc D11 azmpec
TBO. TQJI
JI1.1 |Hukonsckuii 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 W3narensc DOn. aapec
TBO. TOJI
JI2.1 |XKene3nor M. M. MeTo/ibl U TEXHOJIOTHH 00pabOTKH OOBIINX AaHHBIX: yueOHO - |Mocksa:  |https://e.lanbook.com/b
METOANYECKOE 1mocodue MockoBck |ook/145102?
ui category=1548
roCy/apCTB
€HHBIN
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|udopmannonnas cripaBouHas cucrema "I'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.

74




