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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

11 OBJIAACHUC CTYJCHTAMH OCHOBHBIMH METOAAaMU METOJ0B MAIIITMHHOI'O O6y‘{eHI/IH, ITOJTY4YCHHUE HABBIKOB IPOTrPaMMHPOBAHUS
aJITOPpUTMOB B obmactu HUCKYCCTBCHHOI'O MHTCJIJICKTAa U aHaJIM3a IMOJYUYCHHBIX PE3YJIbTAaTOB.

2. MECTO JUCHHUTIINHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITIPOI'PAMMBI

Llukx (paszern) OIT: |51.o.34.01

3. KOMIIETEHL{Y OBYYAIOLIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIAIITAHBI
(MOJY.JIs)

OI1K-10 CriocobeH GpopMyIHpOBaTh U pelIaTh HAYYHO-TEXHHUUECKHE 3a7a4l B 00JIaCTH CBOCH Npo(hecCHOHAIBHON AeITeNbHOCTH

OIIK-10.2 HCHOHLSyeT OCHOBHBIE METOJbI U TEXHOJIOTUHU UCKYCCTBEHHOI'O MHTCJUICKTA JJIA pEHICHUS TUIIOBBIX 3aJa4

YK-1 CnocoGeH 0ocyIecTBIsSTh KPUTHUECKHIT aHAIIN3 TPOOJIEMHBIX CHUTYalllii HA OCHOBE CHCTEMHOTO TI0JIX0/1a, BRIpaOaThIBATh
CTpaTeruio AeHCTBUI

YK-1.3 BI)Ipa6aTI>IBaeT CTpAaTeruro I[eflCTBHIZ JUISL pCIICHUSA IIPUKIIAAHBIX 3a/1ad, UCIIOJIb3Yys TCXHOJIOINU HCKYCCTBEHHOI'O MHTCIJUICKTa

B pe3yabTaTe ocBOeHUS TMCHUILTUHEI (MOAYJIs1) 00y4yalomuiics 10J:KeH

3.1|3uaTh:

3.1.1|- knaccudukanuio 3a7ad, pemaeMblx METOJaAMU HCKYCCTBEHHOT'O HHTEJIIEKTa;

3.12 -METPUKHU OLICHKH KayeCTBa MOHeﬂeﬁ " aJITOPpUTMOB;

3.1.3|- oCHOBHBIEC METO/IBI MAIIIMHHOT'O 00YYEHHS, IPOIIECCHI M CEPBHUCHI 10 00pa0OTKE JAHHBIX U BHIPAOOTKE pelIeHu B 0071aCTH
npoheCcCHOHATBHOM AeATeIBHOCTH;

3.1.4|- KOMIUTEKC TEXHOJIOTHYECKUX PEIICHUH, IMUTUPYIONINI KOTHUTUBHBEIE (QYHKINH YeTOBEeKa M MO3BOJLIONINI ITPpH
BBINOJIHEHNH 33/1a4 JOCTHIaTh PE3YJIbTAaThl, COMOCTABUMBIE C Pe3yJIbTaTaMU HHTEIICKTYaJIbHOM ESITeIbHOCTH YEJIOBEKa;

3.2|Ymerh:

3.2.1|-BbIOpATh MOAXOISIYI0 METPHUKY JJIsl OLICHKH KauecTBa MOJICITH U AJITOPUTMA.

3.2.2[- arperupoBath, GUIBTPOBATh, HACTPAUBATH BeCa, BBIOMPATh KIaCCU(PHKATOPHI, KITaCCH(PUIUPOBATD, BU3YAIN3UPOBATh
JIaHHbIE, CTPOUThH JIEPEBbs PEUICHHI C UCTIOIb30BAHUEM SI3BIKOB BBICOKOTO YPOBHS IS PELICHHSI HAYYHO-TEXHUUESCKUX
3a7a4 B 007aCTH NPO(peCCHOHATBHOMN NeITeTbHOCTH; HaBBIKAMH HAIMCAHHSI HEHPOHHBIX CeTeH I PeIeHNs] HaydHO-
TEXHUYECKUX 3a71a4 B 001acTH cBOeH NpodecCHOHAIBHOI e TeNbHOCTH;

3.2.3|- HaBBIKAMU O6y‘I€HI/IH MOZCIIN C UCIIOJIB30BAHUEM NHCTPYMEHTOB UCKYCCTBEHHOI'O MHTCJUICKTA.

3.24

3.3|Baagern:

3.3.1|- HaBbIKaMU HaNUCAHUSI HEHPOHHBIX CETEeH I PeICHNs HAyYHO-TEXHUUECKHX 331a4 B 00J1aCTU cBOEH NpodecCuOHANBHO
JeATeNbHOCTH;

3.3.2|- HaBBIKAMU O6y‘I€HI/IH MOZCIN € UCIIOJIB30BAHUEM NHCTPYMEHTOB UCKYCCTBEHHOI'O MHTCJUICKTA.

3.3.3|-HaBbIKaMU OIICHKH Ka4yecTBa pabOThl AITOPUTMA B 3a7a4ax KJIaCCH(DUKAIUK U PErPECCHH.

4. CTPYKTYPA U COJEP KAHUE JTUCHUIIJIMHBI (MOAYJIS)

Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp / | Yaco | IIpumeuanue
3aHATHS Kype

Paznen 1. BBenenne ncKyccTBeHHBIH HHTE/LIEKT

11 UckyccrBennsiii naTemiekt. Ocnoublie nousaTus M. MamunHoe oOyueHue. 4 2
I'my6okoe oOyuenue. OOy4enue ¢ yuurenem u 6e3 yuntens. /Cp/

1.2 JaHHble, MOJieNb, 00paboTKa JaHHBIX. METO0J0THYECKUE TIPHHIIUIIBI aHATHU3bI 4 2
JaHHBIX. L{enn, aTamsl, METOIbI i TEXHUKH.
@OunbTpanus rpynnyupoBKa U arperanyst JaHHbIX. /JIex/

1.3 Busyanuzauust gaHHbeX. Busyanusauust nanusix B Phyton. Buzyanusarus B 4 2
Pandas. bubmorexu Seaborn u Matplotlib.  /Cp/

14 AJITOPUTMBI M CTPYKTYPBI JaHHBIX. BrubimmoTeka Pandas: cTpyKTypsl TaHHBIX: 4 2
Series u DataFrame. PaGora c csv.
/Cp/

15 OunbTpanus qanHbx. bubaroreka Pandas. BeiBo cTpok u KOJOHOK. MeTo bl 4 2

query, tail, sample, head. O6venuneHHe MeTOIOB. /TIp/

16 Arperarus nanubix B Pandas: count, sum, max, min, mean, median. MeTozbt 4 2
groupby u aggregate. O6wsemunenne MetonoB. Copruposka. /Cp/

Paznen 2. MeToabsl MAaIIUHHOTO 00y4eHUsI




2.1 Pemaromume nepeBbsi: ocHoBHBIC oHsTHA. Kinaccudukanus. JlepeBbst pemeHwid. 4 2
OcHoBHBIE TapaMeTpHI epeBa. JlepeBo perieHnii B 3a1a4u perpeccun. Meton
ommkaiimux coceneil. /Jlex/

2.2 Konnenmus ciygaiinoro seca. CirydaiiHas BBIOOpKa TPEHUPOBOUHBIX 00Pa3LOB. 4 2
Ycpennenue nporHo3oB. [Ipodnema nepeoOy4eHus. MeTpUKH KauecTBa MOJICIH.
Tectupoarne ROC AUC. /Cp/

2.3 Heiiponnsie cetu. VickyccTBenHbie HelipoHbl. [Iepuentpon. O0y4yeHne HelipoHa. 4 2
/Cp/

2.4 I'papuentHslii criyck. JlpoGiieHue mara npy rpaieHTHOM CITyCKe. 4 2
CroxacTU4ecKuil rpaiueHTHBIN ciycK. MeToa Hauckopeiimero crycka. /Cp/

25 Heiiponnas cetb. OnHoc0MHHas Mojiesb. CBEpTOUHbIC HEHPOHHBIE CETH. 4 2
CBEPTOUHBIN CIIOH, CIIOW MOIBEIOOPKH, MOJTHOCBSI3HBIN ciioi. LleneBast GpyHKIMsL.
/Cp/

2.6 Pemaronue nepesbst: 00ydyenne mojaenu. bubmuoreku sklearn, pandas, numpy. 4 2

Br16op napamerpoB monenu. Kpocc-Banupanust. [IpeaBapurensHas o0paboTka
JaHHBIX. TpeHUPOBOUHBIN HAOOP JaHHBIX. TecTOBbIH HAOOp NaHHBIX.
Mp/

2.7 Konnenmus cinyqaitHoro neca. CiydaitHast BHIOOpKa TPEHHPOBOYHBIX 00pas3IoB. 4 2
VYcpennenue mporao3os. [Ipo6iema nepeobydens. Tumsl ommboK: true negative,
false positive. Merpuku xauectsa: Precision, Recall, F1 score. TectupoBanue
ROC AUC. /Cp/

2.8 HUckyccTBeHHbIN HEeWipoH. Bxof, GyHKIMS akTHBaIMK (CUTMOM/IA, 4 2
runepooauyeckuit Tanrerc, SoftMax). ITox6op Becos. /Cp/

2.9 Bubnmoreka Keras. IToqHOCBSI3HBIN U CTITaXXHBAOLIMIA clloH, ciioi Dropout. 4 2
Pemenue npo6iem nepeodyuenus. /Cp/

2.10 BHelH1ue HCTOYHUKHN JTaHHBIX ajst aHanu3a. Kuggle. TloaroroBka JaHHBIX. 4 2
Pa6ota ¢ u3obpakenusimu paztnoro dpopmara. /Cp/

Paznen 3. CamocTosiTesibHast paGoTa

3.1 Hepero pernrenuii. OnpenenieHre KpUTEPHsi OCTAHOBKU 00y4eHHs. Brioop 4 4
ONTUMAJILHBIX TTapaMeTpoB nepea. /Cp/

3.2 Hepeso pemenuii. Bei6op arpudyra mis pa3duenus. BeposTHOCTHBIN MOIX0. 4 4
Kpurepuii [xxuan. Hopmann3oBaHHbIH PUPOCT HHPOPMALIHH.
/Cp/

3.3 KommbrorepHoe 3penue. bubnuorexa OpenCV. OrcnesxuBaHue ABIKYIIUXCS 4 8
00BEKTOB BO BpeMeHH. Pacrnio3HaBaHue JIuiL.
/Cp/

3.4 O6paboTka ecTecTBEHHOTO 53bIka. OCHOBHBIC TTOHATHS. TOKEHe3als. 4 4
Jlemmaruzanus. /Cp/

3.5 O0paboTKa eCTECTBEHHOTO s13bIKa. Pacro3HaBaHNe HUMEHOBAHHBIX CYLTHOCTEH U 4 6
u3BJeueHHe OTHOIIeH!H. Mcnonp3oBanne N-rpamm. M3ydeHne TeOpeTHIecKoro
Mmarepuana. /Cp/

3.6 IMonroroska k nexuusim /Cp/ 4 2
3.7 IMoxroroBka k abopatopHsiM 3aHsTHSAM /Cp/ 4 4
3.8 Hepeso pemrennii. Otceuenue BeTBeil. Dtanbl. O0mue npuHIUeL. /Cp/ 4 4

Pasznen 4. KoHTaKkTHBIE Yachl HA ATTECTAHIO

4.1 3auér /KD/ 4 0,15

5. OHEHOYHBIE MATEPHUAJIBI

OI_[CHO‘{HLIC MaTepuaJibl JJisk MIPOBCACHU S HpOMe)KyTO‘IHOﬁ arTeCTaluu 06yqa}oumxcs[ INPUBEACHBI B ITPHUJIOKCHUU K pa60'{ef/'1
IpOorpaMMe THUCIUIIINHEL

@®opMBI ¥ BUIIBI TEKYILIETO KOHTPOJIS IO JUCHUILTUHE (MOJIYJIIO), BUbI 3aJaHUH, KPUTEPUHU WX OLICHUBAHHUSI, pacrpeesieHie 0anioB no
BHUJIAM TEKyIIEro KOHTPOJIS Pa3padaThIBAIOTCS IIPEIOfaBaTeeM AUCIUILIIHBI C YIeTOM e¢ CIEeIU(HUKH U JOBOAATCS IO CBEICHHS
00yJaromuxcsi Ha NEPBOM yueOHOM 3aHITHH.

Texymuif KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIAETCS IPEHofaBaTeIeM AUCIUILTIHEI (MOXYIIs) B paMKaX KOHTaKTHOH pabOTHI U
caMOoCTOATENbHON paboThl 0Oyuaromuxcs. i1t GUKCHPOBaHUS Pe3yIbTaTOB TEKYIIEr0 KOHTPOJII MOXKET ucnoib3oBathest JUOC.

6. YYUEBHO-METOAUYECKOE 1 HH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHyemas JuTepaTrypa




6.1.1. OcHOoBHas1 IUTEpPaTypa

ABTODBI, COCTaBUTEIHN 3armnaBue Wznarensc Dn. anpec
TBO. TOJ

Huxonsckwuii C. H. ABTOMaTH3aUs HHOOPMAITHOHHOTO TOBEACHHS 1 Mocksa: https://e.lanbook.com/b
WCKYCCTBCHHBII HHTEIUIEKT: YueOHOe mocobue MUHPDA, |ook/163824
2020

6.1.2. lono/IHUTe/ILHAS JIUTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Uz narensc 1. agpec
TBO. TOII

J12.1

XKenesnos M. M. MeTobl M TEXHOIOTHH 00pabOTKH GOBIIMX JaHHBIX: Mocksa: https://e.lanbook.com/b
y4eOHO -MeToAn4ecKoe nocodue Mockosck (00k/1451027

uit category=1548
rOCy/apCTB
EHHBIN
CTPOUTEINH
HEBII
YHUBEPCHUT
er, 2020

6.2 UndopMannoHHbIe TEXHOJOTHH, HCIOJIb3yeMble IPH OCYlIeCTBJIeHUH 00pa30BaTeJLHOr0 Mpolecca no JTUCHUILINHE

(MonyJr0)

6.2.1 IlepeyeHb JIMLIEH3HOHHOT0 1 CBOOOJHO PACIIPOCTPAHSIEMOr0 NPOrpaMMHOI0 o0ecneyeHust

6.2.1.1

|Python

6.2.2 Hepe'{el-n) l'lpO(l)eCCI/lOHaJILHLIX 0a3 JAHHBIX U I/lH(l)OpMaIIHOHHbIX CIIPAaBOYHBIX CUCTEM

6.2.2.1

Hudopmanronnas cupaBouHas cucteMa Texakcrept https://tech.company-dis.ru

6.2.2.2

Hudopmanronnas cupaBounas cuctema "T'apant" http://www.garant.ru

6.2.2.3

basza ganubix ['ocymapcTBeHHbIX cTanaapToB http://gostexpert.ru/

6.2.2.4

basza nanubix «XKenesnomoposxueie mepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1

VYueOHbIe ay ANTOPUH AJIsl IPOBEACHHS 3aHATHI JIEKIIMOHHOTO THITA, YKOMILIEKTOBAHHBIE CIIEIUATM3HPOBAHHOM MeOEIbIO U
TEeXHUYECKUMU CPEICTBAMU 00yUeHUs: MyIbTUMEAUIHOE 000pyJ0BaHUE AT IpeloCTaBIeHUs yueOHOH nHpopMau
0OJIBILION ayTUTOPHHY H/WITH 3ByKOYCHIIMBAOIIee 000pyAOBaHNE (CTAMOHAPHOE HIIH TIEPEHOCHOE).

7.2

y‘lC6HbIC AyJUTOPUU IJIs NIPOBECACHUSA 3aHATHI CEMUHApPCKOT'0 THlla, r'pynIoBbIX U THAUBUAYAJIbHBIX KOHCyJ’leaLlI/If/’I,
TEKYIIEro KOHTPOJIS M IPOMEXYTOUHOH aTTeCTalluH, YKOMIUIEKTOBaHHbIE CIIEHUATN3HPOBAHHON MeOENbIO 1 TEXHUIECKHMHU
cpencTBamMu 00yueHHs: MyJIbTUMEINITHOE 000pyI0OBaHUE W/UITK 3BYKOYCHIIMBAlOIIee 000pyA0BaHHE (CTAllMOHAPHOE WK
MIEPEHOCHOE).

7.3

TTomenieHus 1 CaMOCTOSTEIBHOM PabOThI, OCHALIICHHBIE KOMITBIOTEPHOI TEXHUKOW C BO3MOXHOCTBIO MOKITIOUYECHHUS K
cetu "MHTepHeT" M 0OecrieueHHeM JOCTYIIa B JJIEKTPOHHYI0 HHPOPMAaMOHHO-00pa30BaTeNbHYIO Cpely YHHBEPCHUTETA.

7.4

Tomemenust 1uist XpaHeHHsT 1 TPODUIAKTHIECKOTO 00CITy)KUBaHUS yueOHOTO 000pyIOBaHHSI.

7.5

JIabopartopnu, OCHAIICHHbIE CHEIHAIBHBIM Ta00paTOPHBIM 000pyIOBaHIEM: KOMITBIOTEPHOH TEXHUKOH C yCTAaHOBICHHBIM
T10: Python, a Taxke ¢ BO3MOXKHOCTBIO MOAKIIOYEHMS K cetr "MHTepHeT" 1 0OecriedyeHreM A0CTyIa B JICKTPOHHY O
HUH(POPMAIIMOHHO-00pPa30BaTENbHYIO CPEey YHHBEPCHTETA




