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1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

11 OBJIAACHUC CTYACHTAMH OCHOBHBIMH METOAAaMU METOJ0B MAIIMHHOI'O O6y‘{eHI/IH, IMOJTYYCHHUE HABBIKOB IIPOTrpaMMHUPOBAHUA
aJITOPUTMOB B obnactu HUCKYCCTBCHHOI'O MHTCJIJICKTA 1 aHaJIM3a IMOJYUCHHBIX PE3YyJIbTAaTOB.

2. MECTO JUCHUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Iuk (paszern) OIT: |E1 .0.34.01

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI
MOoAyJist)

OIIK-10 CriocobeH GpopMyarpoBaTh U pemaTh Hay4HO-TEXHHYECKHE 3a7a4l B 00JIaCTH CBOSH Npo(dhecCHOHAIbHON AeITeNbHOCTH

OIIK-10.2 I/ICHOJ'II)SyeT OCHOBHBI€ METOJbI U TEXHOJIOT'NHU NCKYCCTBCHHOI'O MHTCJIJICKTA JUIsl PCIICHUS TUIIOBBIX 3a/1a4

YK-1 CnocoGeH ocymecTBISTh KPUTHIECKHIT aHAIN3 TPOOJIEMHBIX CUTYallnii HA OCHOBE CHCTEMHOTO ITOJIX0/1a, BEIpa0aThIBATh
CTpaTeruio AeHCTBUI

YK-1.3 BI)Ipa6aTI>IBaeT CTpAaTCeruro I[eflCTBHIZ JUISL pCIICHUSA MIPUKIIAAHBIX 3a/1a4, UCIIOJIb3Ys TEXHOJIOTUU UCKYCCTBECHHOI'O MHTCIIJICKTA

B pe3yabTaTte ocBOeHHS JMCHUILUIAHBI (MOLYJIs1) 00yYaIOIMIics TOIAKEH

3.1|3naTh:

3.1.1|- knaccudukanuio 3a7ad, pemaeMblx METOJaAMI HCKYCCTBEHHOTO HHTEIIIEKTa;

3.12 -METPUKHU OLICHKH KayeCTBa MOHeﬂeﬁ " aJITOPUTMOB;

3.1.3|- oCHOBHBIEC METO/IbI MAIIIMHHOT'O 00YYEHUSI, TIPOLIECCHI M CEPBHUCHI 10 00padOTKE JAHHBIX U BHIPAOOTKE pellieHu B 0071aCTH
npo(heCcCHOHATBEHOM ACATSIBHOCTH;

3.1.4|- KOMIUTEKC TEXHOJIOTHIECKUX PEIICHUH, IMUTUPYIOMNI KOTHUTUBHBIE (DYHKIIUH YeI0BeKa 1 IO3BOJISIOMINH IIPpU
BBINOJIHEHNH 33/1a4 JOCTHIaTh PE3YJIbTaThl, CONOCTABUMBIC C PE3YJIbTaTAMU HHTEIUICKTYaJIbHOM JesITeIbHOCTH YEIIOBEKa;

3.2|Ymetn:

3.2.1|-BbIOpATh MOAXOASILYI0 METPHUKY JIJISl OLICHKU KaueCTBa MOJICITH M AJITOPUTMA.

3.2.2|- arperupoBars, GUILTPOBATH, HACTPAHBATh Beca, BEIOMPATh KIACCH(PUKATOPHI, KIACCH(QUIIMPOBATE, BU3yaIn3UPOBAThH
HAaHHBIC, CTPOUTH ACPCBbs pe]_l_lCHI/lﬁ C UCIIOJIb30BAHNUEM SA3BIKOB BBICOKOT'O YPOBHS JJIA PCIICHUSA HAYYHO-TEXHUYCCKUX
3a7a4 B 00J7aCTH NMPO(PeCCHOHATBHOMN NeITeTbHOCTH; HABBIKAMH HAIMCAHKS HEHPOHHBIX CeTeH IS PEIeHNs] HAyIHO-
TEXHUYECKUX 3a71a4 B 001aCcTH cBOeH NpodhecCHOHAIBHOI eI TeNbHOCTH;

3.2.3|- HaBBIKAMU O6y‘I€HI/IH MOZCIIN C UCIIOJIB30BAHUEM NHCTPYMCHTOB UCKYCCTBEHHOTO MHTCIIJICKTA.

3.24

3.3|Baagern:

3.3.1|- HaBbIKaMU HaNUCAHUSI HEHPOHHBIX CETEH JUIA PeICHNs] HayYHO-TEXHUUECKHX 3a1a4 B 00J1aCTU CBOEH NPodecCHOHANBHOIM
JeATeNbHOCTH;

3.3.2|- HaBBIKAMU O6y‘I€HI/IH MOZCIIN C UCIIOJIB30BAHUEM NHCTPYMCHTOB UCKYCCTBEHHOTI'O MHTECIIJICKTA.

3.3.3|-HaBbIKaMU OIICHKH Ka4yecTBa pabOThl AITOPUTMA B 331a4ax KJIACCH(DUKAIUH U PETPECCHH.

4. CTPYKTYPA U COIEP’)KAHME JUCLUAIIIMHBI (MOLY.JIST)

Kon HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHSI/ Cemectp / | YacoB | IIpumeuanne
3aHATUSA Kypc

Pa3gen 1. BBenenne ncKyccTBeHHbI HHTEIEKT

11 UckyccrBennsiii naremiekt. OcHoBHble nousatus M. Mammanoe oOy4enue. 7 2
I'nmy6okoe oOyuenue. O0yueHue ¢ yuurenem u 6e3 yuutens. /Jlex/

1.2 JanHble, MozieNb, 00paboTKa AaHHBIX. METO0J0THYECKHUE TIPHHIIUIIBI aHATHU3bI 7 2
JaHHBIX. L{enu, sTambl, METOABI M TEXHUKH.
@OunbTpanus rpynnyupoBKa U arperanust JaHHbIX. /JIex/

1.3 Busyanuzauust gaHHbeIX. Busyanusauust nanusix B Phyton. Busyanusamus B 7 2
Pandas. bubniorexu Seaborn u Matplotlib.  /Jlex/

1.4 AJTOpPUTMBI U CTPYKTYPHI JaHHBIX. bubnnoreka Pandas: cTrpykTypbl JaHHBIX: 7 2
Series u DataFrame. PaGora c csv.
Mp/

15 OunpTpanus qanHbx. bubaroreka Pandas. BeiBo cTpok u KOJOHOK. MeTo bl 7 2

query, tail, sample, head. O6venunenue metonos. /IIp/

16 Arperanust nannbix B Pandas: count, sum, max, min, mean, median. Mero st 7 2
groupby u aggregate. O6nsemunenne Metonos. Copruposka. /I1p/

Pa3znes 2. MeToabl MAIIHHHOIO 00y4YeHHs




2.1 Pematomue nepeBbsi: ocHOBHBIE OHATHS. Kitaccudukanust. JlepeBbs perieHuii. 7 2
OcHoBHBIE TapaMeTphI epeBa. JlepeBo perieHnii B 3a1a4u perpeccun. Meton
ommkaimux cocenei. /JIex/

2.2 Konnenmus ciydaitnoro seca. Ciydaiinas BBIOOpKa TPEHUPOBOUYHBIX 00pa3LoB. 7 2
VYcpennenue nporHo3oB. [Ipodnema nepeoOyueHus. MeTpUKH KauecTBa MOJICIH.
Tectuposarne ROC AUC. /Jlex/

2.3 Heiiponnsie cetu. VickycctBennsie Heliponbl. [lepuentpon. O0y4yeHune HelipoHa. 7 2
/Jlex/

2.4 I'papuentHslii criyck. J{poGiieHue mara npu rpaieHTHOM CITyCKe. 7 2
CroxacTHYeCKuil rpaJIMeHTHBIH crycK. MeTo HaucKopeiiiero crycka. /JIex/

25 Heiiponnas cetb. OnHoCHOMHHAs Moenb. CBepTOUHbIC HEHPOHHBIC CETH. 7 2
CBEPTOUHBIN CIIOH, CIOH 1MOABBIOOPKH, MTOJTHOCBS3HBIH cioi. [leneBas ¢pyHkuus.
/JTex/

2.6 Pemaronue nepesbs: o0yuenue monenu. bubmoreku sklearn, pandas, numpy. 7 2

Bri0op napamerpoB monenu. Kpocc-Banupanust. [IpeapapurensHas o0paboTka
JaHHbIX. TpeHUpoBOUHbIH HabOp AaHHBIX. TecToBbIM HAOOP NaHHBIX.
Mp/

2.7 Konuernmus ciyuaitnoro neca. CiryyaiiHasi BBIOOpKa TPEHHPOBOYHBIX 00pa3IoB. 7 2
VYcpennenue nporao3os. [Ipo6nema nepeodyuenus. Tumbl ommboK: true negative,
false positive. Metpuku kadectBa: Precision, Recall, F1 score. TectupoBaHue
ROC AUC. /TIp/

2.8 HckyccTBeHHbIH HelipoH. Bxon, GdyHKuus akTHBaIuy (CUrMoKa, 7 2
runepOoaryeckuii Tanrenc, SoftMax). IToadop Becos. /TIp/

2.9 Bubnuoreka Keras. [ToqHOCBSI3HBII U CTITaXXHBAOLIHIA ClloH, ciioi Dropout. 7 2
Pemenue npo6iem nepeodyuenus. /T1p/

2.10 BHeninue nctouHnky naHHbIX a0 aHanu3a. Kuggle. [TonrotoBka gaHHbIX. 7 2
Pa6ota ¢ n3o6pakenussmMu pazHoro dpopmara. /TIp/

Pa3znen 3. CamocTosiTesibHast padoTa

3.1 Kowmmeroreproe 3perne. budnuoreka OpenCV. OTcinexxuBaHue IBHKYIIHXCS 7 3
00BEKTOB BO BpeMeHHU. Pacrio3HaBaHue L.
/Cp/

3.2 O6paboTka ecTecTBEHHOTO 513bika. OCHOBHBIC TIOHATHS. TOKEHe3ausl. 7 4
Jlemmaruzanus. /Cp/

3.3 IMonroroska k nexuusim /Cp/ 7 8

34 IMoxroroBka k abopaTopHbIM 3aHsTUAM /Cp/ 7 16

Pasznen 4. KoHTaKkTHBIE Yachl HA ATTECTALMIO

41 3auér /KD/ 7 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOUHbIE MaTepUalIbl AJ1s IPOBEACHUS IPOMEKYTOYHOH aTTecTalluy 00Y4atoUIMXCsl IPUBECHBI B IPUIIOKEHUH K paboueit
MporpaMMe TUCHUTUINHBI.

DopMbI ¥ BUJIBI TEKYILETO KOHTPOJIS IO TUCIUIUINHE (MOYJIIO), BU/IBI 3a/JaHUH, KPUTEPUU UX OLIEHUBAHUS, pacrpeiesieHue 6aioB o
BHIaM TEKYIIEro KOHTPOJISl pa3padaThIBalOTCs MPENoiaBaTeeM AUCHUILINHBI C Y4eTOM €€ Creln(UKU U JOBOIATCS 10 CBEICHHUS
00yyaromuxcs Ha IepBOM y4eOHOM 3aHATHH.

Texyumii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISICTCS MPENOAABATENIEM JUCIUILTUHBI (MOYJIs), KaK MPaBHJIO, C UCTIOJIb30BAHUEM
OUOC unu myteM NpoBepKH MMUCbMEHHBIX Pa0OT, MPELYCMOTPEHHBIX PaOOYUMH NTPOrpaMMaMH JUCLUIUIMH B PAMKaX KOHTAKTHOM
paboThI ¥ CaMOCTOSITENBHON PabOThI O0y4atomuxcs. J{i1st GUKCUpOBaHUS pE3yabTATOB TEKYIIETO KOHTPOJIS MOXKET HUCIIOIB30BATHCS
BUOC.

6. YHEBHO-METO/JMYECKOE 1 HTH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JISA)

6.1. Pexomenayemas iuTepatypa




6.1.1. OcHoBHasi TUTEpPATypa

ABTODBI, COCTaBUTEIHN 3arnaBue Wznarensc Dn. agpec
TBO. TOJI

Huxonsckwuii C. H. ABTOMaTH3aHUs HHOOPMAITHOHHOTO TOBEICHHS 1 MockBa: https://e.lanbook.com/b
WCKYCCTBCHHBI HHTEIUIEKT: YueOHOe mocobue MMHPDA, |ook/163824
2020

6.1.2. lomoJIHHTeIbHAS JTNTEpaTypa

ABTOpI)I, COCTaBUTCIIN 3arnaBue Hznarense O aapec
TBO. TOJT

J12.1

XKenesnos M. M. MeTobl M TEXHOJIOTHH 00pabOTKH OOBIIMX JaHHBIX: MockBa: https://e.lanbook.com/b
y4eOHO -MeTOIM4ecKoe mocooue Mockosck |00k/145102?

ui category=1548
roCyaapcTB
CHHBII
CTPOHTEINH
HBII
YHHBEPCHT
eT, 2020

6.2 I/IHq)OpMaIII/IOHHbIe TEXHOJIOTUH, HCII0JIB3YE€MbI€ NP OCYLIECTBJICHUH 06pa3OBaTe.11|>H0r0 nmpouecca mo TMCUMILINHE

(Mony.J10)

6.2.1 IlepeyeHb JIMLIEH3HOHHOT0 1 CBOOOJHO PACIIPOCTPAHAEMOr0 NPOrpaMMHOI0 odecneyeHust

6.2.1.1

|Python

6.2.2 Ilepeyenb npogeccHOHATBLHBIX 023 JAHHBIX U MHGOPMAIHOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1

HNudopmannonnas cnpaBouHas ciuctema Texakcnept https://tech.company-dis.ru

6.2.2.2

MudpopmannonHas cripaBouHast cucrema "[apant" http://www.garant.ru

6.2.2.3

Baza nannbix ['ocynapcTBeHHbIX cTanAapToB http://gostexpert.ru/

6.2.2.4

basza nanubix «Kene3noaoposxusie mepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1

VueOHbIe ayAUTOPUH AJIsl IPOBEACHHS 3aHATHI JISKIIHOHHOTO THIIA, YKOMIUIEKTOBaHHBIE CIIEHUATIM3UPOBAHHON MeOEbIO U
TEeXHUYECKUMU CPEICTBAMU 0OyUEeHUs: MyIbTUMEANIHOE 000pyA0BaHUE AT IPeIOCTaBIeHNUs yueOHOM HHpOopMaIu
0OJIBILION ayTUTOPHU H/WITH 3BYKOYCHIIMBAOIIee 000pyA0oBaHIE (CTAMOHAPHOE HIIH TIEPEHOCHOE).

7.2

y‘lC6HbIC AyJUTOPUU I IIPOBECACHUS 3aHATHI CEMUHAPCKOTO THUIIA, I'PYNIIOBBIX U HHAWBUAYAJIbHBIX KOHCyJ’leaL{Plﬁ,
TEKYIIEro KOHTPOJIS M IPOMEXYTOUHOH aTTecTaluy, YKOMIUIEKTOBaHHbIE CIIEHUATH3HPOBAHHON MeOENbIO 1 TEXHUIECKHMHU
cpencTBamMu 00y4YeHHs: MYJIbTUMEIUITHOE 000pyJ0BaHIE W/WIIM 3BYKOYCHIIMBaIOIIee 000pyA0BaHKe (CTAllMOHAPHOE WIIH
MIEPEHOCHOE).

7.3

TTomeneHus 1 CaMOCTOSTEIBHOM PabOThI, OCHALIICHHBIE KOMITBIOTEPHOIM TEXHUKOW C BO3MOXXHOCTBIO MOJKITIOUYCHHUS K
cetu "MHTepHET" M 0OecrieueHHeM JOCTYIA B JIEKTPOHHYI0 HHOOPMAIIHOHHO-00pa30BaTeNbHYIO CPEely YHUBEPCHTETA.

7.4

TTomemenus i XpaHeHUs U TPOPUIAKTHIECKOTO 00CITy>)KUBaHUS y4eOHOTO 000pyI0BaHuS.

7.5

JlaGopatopuu, OcHalllEHHbIE CIIEMAIbHBIM JJAOOPATOPHBIM 000PYIOBAHUEM: KOMIIBIOTEPHOM TEXHUKOW C YCTaHOBJIEHHBIM
T10: Python, a Takke ¢ BO3BMOXHOCTBIO MOJKIIOUEHHUs K ceTH "VHTepHeT" 1 00ecriedyeHneM JOCTyIa B AJIEKTPOHHYIO
UH(OPMaIIIOHHO-00pa30BaTENILHYIO CpEly YHUBEPCUTETA




