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Kype 4
Hroro
Bup 3anarui VI PII
Jlexuun 4 4 4 4
[IpakTuueckue 4 4 4 4
Komnr. 4. va arrect. 3 |0,15 0,15 0,15 |0,15
nepuog OC
Utoro ayx. 8 8 8 8
KonrakrtHas pabora 8,15 |8,15 [8,15 |8,15
Cam. pabora 60 |60 |60 |60
Yacel Ha KOHTPOJIb 3,85 13,85 3,85 [3,85
Hroro 72 72 72 72
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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 HNCKYCCTBCHHOI'O MHTCJIJICKTAa U aHaJIM3a IMOJYUCHHBIX PE3YJIbTATOB.

2. MECTO JUCHHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

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

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

OI1K-10 CniocobeH GpopMyarpoBaTh U peniaTh HAy4HO-TEXHHUYECKHE 3a7a4ll B 001acTH CBOeH podecCHOHaIbHOM NesITebHOCTH

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

YK-1 CnocoGeH ocylecTBISITh KPUTHIECKUIT aHATN3 TPOOJIEMHBIX CUTYallMii HA OCHOBE CHCTEMHOTO TI0OAX0/1a, BEIpaOaThIBaTh
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 3ajad, pemaeMblx METOJaMU HCKYCCTBEHHOI'O UHTENIIEKTa,;

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
npoheCcCHOHANBHOM AeATeIBHOCTH;

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

3.2|Ymetn:

3.2.1|-BbIOpATh MOAXOMASIIYI0 METPHUKY JIJISl OLICHKU KauecTBa MOJICIIN M aIFOPUTMA.

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 PCIICHUS HAYYHO-TEXHUYCCKUX
3a7a4 B 007aCTH NPO(heCCHOHATBHON NIeITeTbHOCTH; HABBIKAMH HAIMCAHWS HEHPOHHBIX CETeH ISl PEICHHs] HAyIHO-
TEXHUYECKUX 3a71a4 B 001aCcTH cBOeH NpodhecCHOHAIBHOI eI TeNbHOCTH;

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

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 MOZCIN C UCIIOJIB30BAHUEM NHCTPYMCHTOB UCKYCCTBEHHOI'O MHTCJUICKTA.

3.3.3|-HaBbIKaMU OIICHKH Ka4yecTBa pabOThl AITOPUTMA B 3a7a4ax KJIACCH(DUKAIUHN U PETPECCUH.

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

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

Pa3gen 1. BBenenne HcKycCTBeHHBIH HHTEJUIEKT

11 UckyccrBennsiii naremiekt. OcHoBHble nousatus M. Mammanoe oOy4enue. 4 2
I'my6okoe oOyuenue. O0yuenue ¢ yuurenem u 6e3 yuurens. /Cp/

1.2 JanHble, MoieNb, 00paboTKa JaHHBIX. METO0J0THYECKUE TIPHHIIMIIBI aHATHU3bI 4 2
JaHHBIX. L{enn, Tambl, METOIbI M TEXHUKH.
@OunpTpanus rpynnyupoBKa U arperanust JaHHbIX. /JIex/

1.3 Buzyanuzanus nannsix. Busyanuzarus nanasix B Phyton. Busyanuzanus B 4 2
Pandas. bubnuorexu Seaborn u Matplotlib.  /Cp/

1.4 ANTOpUTMBI M CTPYKTYpBI JaHHBIX. bubnuoreka Pandas: cTpykTypbl TaHHBIX: 4 2
Series u DataFrame. Paborta c csv.
/Cp/

15 Ounbrpanus naHHbIX. bubnuoreka Pandas. BeiBoa cTpok 1 KoJoHOK. MeTo bl 4 2

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

16 Arperanus nanseix B Pandas: count, sum, max, min, mean, median. Metopbt 4 2
groupby u aggregate. O0benuHenue MetozoB. Coptuposka. /Cp/

Pa3znes 2. MeToabl MAIIHHHOIO 00y4YeHHs




2.1 Pematomue nepeBbsi: ocHOBHBIE OHATHS. Kitaccudukanust. JlepeBbs perieHuii. 4 2
OcHoBHBIE TapaMeTPHI iepeBa. JlepeBo pemenuii B 3a1auu perpeccun. Meton
ommkaimux cocenei. /JIex/

2.2 Konuernmus ciyuaitnoro neca. CiryyaiiHasi BBIOOpKa TPEHHPOBOYHBIX 00pa3IoB. 4 2
VYcpennenue nporHo3oB. [Ipodnema nepeoOyueHus. MeTpUKH KauecTBa MOJICIH.
TectupoBanue ROC AUC. /Cp/

2.3 Heiiponnsie cetu. VickyccTBenHbie Heliponbl. [Tepuentpon. O0y4eHue HeipoHa. 4 2
/Cp/

2.4 I'paguentHslil cyck. JIpo0iaeHue 1ara Ipy rpaJieHTHOM CITyCKe. 4 2
CroxacTU4ecKuil rpaiMeHTHBINH crycK. MeToa Hauckopeiimero crycka. /Cp/

25 Heiiponnas cetb. OnHoCI0MHAs Mojienb. CBEpTOUHBIC HEHPOHHBIE CETH. 4 2
CBEpTOoUHBIH C10H, c10i NOABBIOOPKHU, IOTHOCBA3HBIH cioi. LleneBas GpyHKuuS.
/Cp/

2.6 Pemaronue nepesbs: o0yuenue monenu. bubmoreku sklearn, pandas, numpy. 4 2

Br10op napamerpoB monenu. Kpocc-Banupanust. [IpeaapurensHas o0paboTka
JaHHbIX. TpeHupoBOUHbIH HaGOp HaHHBIX. TecToBbIM HAOOP NaHHBIX.
Mp/

2.7 Konuernmus ciyuaitnoro neca. CiryyaiiHasi BBIOOpKa TPEHHPOBOYHBIX 00pa3IoB. 4 2
VYcpennenue nporao3os. [Ipo6nema nepeoOyuenus. Turbl onmmmboK: true negative,
false positive. Metpuku kauectpa: Precision, Recall, F1 score. TectupoBanue
ROC AUC. /Cp/

2.8 HckyccTBeHHbIH HelipoH. Bxon, GdyHKuus akTHBaIuy (CUrMoKa, 4 2
runepOoaryeckuii Tanrenc, SoftMax). IToadop Becos. /Cp/

2.9 bubnuoreka Keras. [ToqHOCBSI3HBII U CTIIa)XMBAIOIIMN CIIOU, clioii Dropout. 4 2
Pemenue npodiem nepeodyuenus. /Cp/

2.10 BHeninue nctouHnky naHHbIX a0 aHanu3a. Kuggle. [TonrotoBka gaHHbIX. 4 2
Pa6ota ¢ u3obpakenusimu paztHoro ¢opmara. /Cp/

Pa3znen 3. CamocTosiTesibHast padoTa

3.1 HepeBo perrenuii. OnpeneneHre KPUTEpUs OCTAaHOBKH 00yueHus. Bribop 4 4
ONTUMAJILHBIX TTapamMeTpoB nepea. /Cp/

3.2 Hepeso pemenunii. Bei6op arpudyra s pa3duenus. BeposTHoCTHBIN moaxo. 4 4
Kpurepuii [Ixxuan. Hopmann3oBaHHbIH MPUPOCT HHPOPMALIHH.
/Cp/

3.3 KommbrorepHoe 3penue. bubnuoreka OpenCV. OTcnexuBaHUe IBIKYIIUXCS 4 8
00BEKTOB BO BpeMeHH. Pacro3HaBaHue JHLI.
/Cp/

3.4 O6paboTka ecTecTBEHHOTO 513bika. OCHOBHBIC TIOHATHS. TOKEHe3alusl. 4 4
Jlemmaruzanus. /Cp/

3.5 O0paboTKa eCTECTBEHHOT0 A3bIKa. Pacno3HaBaHNe HMEHOBAHHBIX CYIIIHOCTEH U 4 6
u3BJeueHne oTHoleHui. Vcnonbp3oBanne N-rpamm. M3ydeHne Te€0peTHIecKoro
Mmarepuana. /Cp/

3.6 IMonroroska k nexuusim /Cp/ 4 2
3.7 IMoaroroBka K 1adopaTopHbIM 3aHsATHIM /Cp/ 4 4
3.8 Hepeso pemrennii. Otceuenune BeTBeil. Dtambl. O0mue npuHIUbL. /Cp/ 4 4

Pa3nen 4. KoHTaKTHBIE Yachbl HA ATTECTAIMIO

4.1 3auér /KD/ 4 0,15

S. OHEHOYHBIE MATEPHAJIbI

Or1eHOYHBIE MaTepUaIBI IS IPOBEICHUS IPOMEKYTOYHOM aTTecTalluy 00YJaroNNXCs IPUBEICHBI B IPYIIOKEHUH K pabodeit
MporpamMMe TUCIHUIUTHHEI.

®DopMBI ¥ BUJIBI TEKYIIIETO KOHTPOJIS IO TUCHUILUTMHE (MOJLYJIIO), BU/IbI 3aJaHUH, KDUTEPUHU MX OLICHUBAHUS, pacnpeiejieHue 6auioB 1o
BUJIaM TEKYILETO KOHTPOJIS pa3pabaThIBAIOTCS IPEToJaBaTeNIeM JUCIUILTHHBI C YIeTOM e¢ CeHU(PHKN 1 JOBOIATCS 10 CBEICHUS
00y4aroIuXcsl Ha IEPBOM y4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISICTCS NPENOAaBaTeNIeM JUCIUIUIMHBI (MO ), KaK IPaBUIIO, C UCIOJIb30BaHHEM
OUOC unu myteM NpoBEpKH MUCHbMEHHBIX Pa0OT, MPEYCMOTPEHHBIX pa0OYHMH NMPOrpaMMaMH TUCLIUILUIMH B PAMKaX KOHTAKTHOM
paboThl ¥ caMOCTOATENBbHON paboTHl 0Oyuatomumxcs. [ GuKcHpoBaHus pe3yIbTaTOB TEKYIIEro KOHTPOJIS MOXKET MCIOJIb30BaThCS
BUOC.

6. YHAEBHO-METO/JMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepatypa




6.1.1. OcHoBHas qUTepaTypa

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. lonoJIHUTebHAS JIUTEpaTypa

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 TEXHOJIOTHH, HCITOJIB3YyEMbIC ITPH OCYIIECTBJICHUN 06pa3OBaTeﬂbHOF0 nmpouecca mo TuCUMIJINHE

(Mony.J10)

6.2.1 IlepeyeHb JIMLIEH3HOHHOT0 1 CBOOOJHO PACIIPOCTPAHAEMOr0 NPOrpaMMHOI0 odecneyeHust

6.2.1.1

|Python

6.2.2 Ilepeyenb npodeccHOHATBHBIX 023 JAHHBIX U MH(GOPMAIMOHHBIX CIPABOYHBIX 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 cTaHAapToB http://gostexpert.ru/

6.2.2.4

basza nanubix «JKene3noaoposxusie mepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1

VueOHbIe ayAUTOPUH AJIsl IPOBEACHHS 3aHATHI JIEKIMOHHOTO THITA, YKOMIUIEKTOBAHHBIE CIIEIHATN3UPOBaHHON MeOEbI0 1
TEeXHUYECKUMU CPEJCTBAMU 0OyUeHUs: MYIbTUMEANIHOE 000pyA0BaHUE AT IPeOCTaBIeHUs yaeOHOM HHpOopMaIuu
0OJIBILION ayTUTOPHU H/WITH 3BYKOYCHIIMBAOIIee 000pyA0oBaHIE (CTAMOHAPHOE HIIH TIEPEHOCHOE).

7.2

y‘lC6HbIC AyJUTOPUU I IIPOBEACHUS 3aHATHI CEMUHApPCKOTO THUIIA, 'PYNIOBBIX U HHAWUBUAYAaJIbHBIX KOHCyﬂbTaL},Hﬁ,
TEKYIIEro KOHTPOJIS M IPOMEXYTOUHOH aTTecTaluy, YKOMIUIEKTOBaHHbIE CIIEHUATH3HPOBAHHON MeOENbIO 1 TEXHUIECKHMHU
cpencTBamMu 00y4YeHHs: MYJIbTUMEIUITHOE 000pyJOBaHHE U/WITH 3BYKOYCHIIMBAlOIee 000pyI0BaHUE (CTALIMOHAPHOE HITH
MIEPEHOCHOE).

7.3

TTomeneHus 1 CaMOCTOSTEIBHOM PabOThI, OCHALIICHHBIE KOMITBIOTEPHOIM TEXHUKOW C BO3MOXXHOCTBIO MOJKITIOUYCHHUS K
cetu "MHTepHET" M 0OecTieueHHeM JOCTYIIA B JIEKTPOHHYI0 HHOOPMAIIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCHTETA.

7.4

TTomemenus [y XpaHeHUs U TPOPUIAKTHYECKOTO 00CITy)KUBaHHS y4eOHOTO 000pYA0BaHHUS.

7.5

JlaGopatopuu, OcHalllEHHbIE CIIEMAIbHBIM JJAOOPATOPHBIM 000PYIOBAHUEM: KOMIIBIOTEPHOM TEXHUKOW C YCTaHOBJIEHHBIM
T10: Python, a Takke ¢ BO3MOXXHOCTBIO OJKIOYCHUS K ceTH "HTepHeT" 1 o0ecrnedeHneM JOCTymna B AJIEKTPOHHYIO
UH(OPMaIIIOHHO-00pa30BaTENILHYIO CpEly YHUBEPCUTETA




