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Kypc 5

Bun 3anstuit v Pl Hroro
Jlexnmnmn 4 4 4 4
JlaGopaTopHbIe 4 4 4 4
IIpakTueckue 4 4 4 4
Kownrt. 4. na arrect. 8 | 0,15 0,15 |0,15 |[0,15
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KonraktHast pabora 12,15 | 12,15|12,15 [12,15
Cam. pabota 92 92 92 92
Yacel Ha KOHTPOJIb 385 | 385 [385 |385
HUroro 108 108 108 108




1. IEJIM OCBOEHUS JUCUMILJIMHBI (MOIY.JIST)

11

OBJIaICHUEC CTYJACHTAaMH OCHOBHBIMH METOJaMH METOJI0B MAallIMUHHOT'O O6y‘iCHI/I$[, MOJIYY4YC€HHUEC HAaBbIKOB IIPOrpaMMHPOBaHU
aJITOPUTMOB B obmactu HCKYCCTBECHHOT'O MHTCJIJICKTA U aHAJIN3a IMOJIYYCHHBIX PE3YyJIbTATOB.

2. MECTO JUCHMIIIAHBI (MOJYJISAA) B CTPYKTYPE OBPA3OBATEJBHOU ITPOI'PAMMBI

Huxn (pazzen) OIT: 51.0.40.01

3. KOMIIETEHIIMA OBYYAIOIIETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS U CIHHUITJINHBI

(MOJY.JIs)

OITK-10 CriocobeH opMyIHpoBaTh U peuiaTh HAYYHO-TEXHHUECKUE 3aJ]aul B 00JIACTH CBOCH MpodeccHoHabHON JeaTeIbHOCTH

OIIK-10.3 HUcmonp3yeT MeTOAbI HCKYCCTBEHHOTO HHTEJUIEKTa (MAIIMHHOTO O0YYeHNs) U aHam3a OONBIINX TaHHBIX IS PEIICHUS
MPUKJIaTHBIX 33724

B pe3yibTaTe 0CBOGHMSI JUCUMIUIMHBI (MOIYJIs1) 00y4alOLIUiics 10JI2KeH

3.1(3uarts:
3.1.1| ocHOBHBIE METOBI MAIIMHHOTO 00YYeHHs; KiIacCU(UKALIMIO 3aa4 MAIMHHOT'O 00Y4EHHsI; METPUKU Ka4eCTBa MOJIEIIH;
¢byHkuun u Metoasl Oubanotexu Pandas: query, tail, sample, head; MmeTonp! puiabTpanyu u arperanyu JaHHbIX; IPU3HAKH
nepeoOyIeHHOCTH MOJIEITH; MeTo bl OnbroTek sklearn, seaborn, matplotlib 1 numpy.
3.2| Ymetn:
3.2.1| arperupoBath JaHHbIe cpeacTBamMu Python; BEITONHATE GubTpalMio JaHHBIX cpencTBamu Python; HacTpanBaTh Bec
HelpoHHa; BEIOMpaTh TUI KJIACCU(HUKATOPA B 3aBUCUMOCTH OT MOCTABJICHHOW 3a]]aui; BU3YaJIU3UPOBATh JaHHbIC
cpenctBamu OubmHoTek pandas, seaborn, matplotlib;
3.2.2 | BBIIIOJTHATE MHOTOKJIACCOBYIO KiIaccu(uKanuio Merogamu oubmuorexu sklearn;
3.2.3| cTpOUTH AepeBhs PEICHUH U BBIIOIHATH 110 HUM IIpecKa3aHue.
3.3 | Baagetn:
3.3.1 | HaBBIKaMM IIOCTPOCHUS AE€PEBa PEIICHHUH;
3.3.2 | HaBBIKaMM peasTM3alliK aaropuT™Ma cirydaiinoro seca (Random forest);
3.3.3| HaBbIKAMHU HAITUCAHUS HEWPOHHBIX CETeil;
3.3.4 | HaBbIKaM¥ O0OYUYCHHS MOJICIIH.
4. CTPYKTYPA U COAEP KAHUME JUCHUIIJINHBI (MOAYJISI)
Kon HanmeHnoBaHue pa3jiesioB M TeM /BU 3aHATHS/ Cemectp | Yaco | IIpumeuanue
3aHSATHSA / Kype
Pa3zgen 1. OcHoOBBI aHA/IN3a JAHHBIX
11 OcHOBHbIEC NOHATHA aHAIN3a JaHHBIX. MICKyCcCTBEHHBINH HHTEIUIEKT. MaInHHOE 5 2
oOyuenue. ['my6okoe oOyuenne. OOyuenue ¢ yuurenem u 6e3 yunrens. /Cp/
12 Jaunble, Moens, 00paboTKa JaHHBIX. MeToI0OTHYeCKIe TPUHIIAIIBI AaHATTN3BI 5 2
JaHHBIX. Llenn, 3Tarnel, MeTOIbl ¥ TEXHUKH.
OunbTpanys TpyNIUPOBKA U arperanus TaHHBIX. /JIek/
13 Busyanu3zanus nanseix. Busyanusanus nanasix B Phyton. Busyanuzanus B 5 2
Pandas. bubnuoreku Seaborn u Matplotlib. /Cp/
14 ANTOPUTMEI U CTPYKTYpPHI JaHHBIX. bubmuoreka Pandas: cTpykTypbl TaHHBIX: 5 2
Series u DataFrame. Pa6ora c csv.
Mp/
15 ®dunbrpanus gaHHbX. bubnuoreka Pandas. BeiBox cTpok U K0JIOHOK. MeTo bt 5 4
query, tail, sample, head. O6beuneHre MeTo10B. /Cp/
1.6 Arperanus gaHaeix B Pandas: count, sum, max, min, mean, median. Metoasr 5 2
groupby u aggregate. O6bvenuHeHre MeTonoB. /Cp/
1.7 Arperamnus naaaeix B Pandas: count, sum, max, min, mean, median. Metobr 5 2
groupby u aggregate. O0vennHeHEe MeTOIOB. /J1ab/
18 Busyammzanus nanasix B Phyton. MeTons! Busyanm3anuu B Pandas. bubnnorexu 5 2
Seaborn u Matplotlib. I"'paduku, TenIoBsIe KapThl, JUATPAMMBI PACCEHBAHUSL.
AHanu3 u WHTepIpeTanus pe3yiabTaToB Busyanu3anun. /Cp/
Pa3ngen 2. MeToabl MAIIUHHOTO O0Y4YeHHS
21 Pemraromue nepeBbsi: OCHOBHBIE MOHATHS. Kiaccupukanus. JlepeBbs peLieHuii. 5 2
OcHOBHEBIE TTapaMeTpsI Aepena. JlepeBo pemeHuil B 3axaun perpeccun. MeTox
ommxkaimux coceneil. /Jex/
22 Kounenuus ciyyaitnoro neca. CiyuaitHasi BEIOOpKA TPEHHPOBOYHBIX 00pa3IioB. 5 4

VYepennenue nporHo3oB. [Ipodnema nepeoOyueHus. MeTpUKH KauecTBa MOJICIIH.
Tectupoanne ROC AUC. /Cp/




23 Hetiponnsie cetn. VickycctBennsle HelipoHsl. [leprientpon. O0y4enne 5 4
Heiipona. /Cp/

24 I'pamuentHslit criyck. JIpoOneHue mara npyu rpail€HTHOM CITyCKe. 5 4
CToxacTHUEeCKHil IpaiueHTHBIN ciycK. MeToa Hauckopeiiiero ciycka. /Cp/

25 Hetiponnas cets. OgHocnoitnast mosens. CBepTOUHBIE HEHPOHHBIE CETH. 5 4
CBEPTOYHBIH CIIOH, CIIOW TOABBIOOPKH, TIOTHOCBS3HBIHN cioil. L{eneBas
¢ynkuus. /Cp/

2.6 Pematomme nepeBbs: oOydenne mozaenu. bubmmoreku sklearn, pandas, numpy. 5 2
Bribop mapametpoB moaenu. Kpocc-Bamupanus. IIpenBaputenbras oOpaboTka
JIaHHBIX. TpeHUPOBOYHBINA HAOOpP JaHHBIX. TECTOBBI HAOOP JAHHBIX.

Mp/

2.7 Bubmorexu sklearn, pandas, numpy. Beibop napamerpos mozenu. Kpocc- 5 2
Baympanus. I[IpenBapurensHas 00paboTka MaHHEIX. TpeHHPOBOYHEIH HAOOP
JnaHHBIX. TecToBbIl HAOOp JAHHBIX.

/J1ab/

2.8 Konuemnus ciayyaitnoro neca. Cny4aitHas BEIOOpKa TPEHHPOBOYHBIX 00PA3IIOB. 5 4
Ycepennenue nporuo3os. [Ipobnema nepeoOyuenust. Turbl ommboK: true
negative, false positive. Metpuku xauecta: Precision, Recall, F1 score.
Tectuposanue ROC AUC. /Cp/

29 Pacrio3HaBaHMe PyKOITUCHBIX HUGP. ANTOPUTMBI CIly4aiHOTO Jieca. 5 4
OnrtuMabHEIE TTapaMeTpH fepesa u neca. /Cp/

2.10 HckyccTBeHHBIN HelpoH. BXoa, GyHKIUS akTHBAIMK (CUTMOU/IA, 5 4
runepOonmmyecknit TanreHc, SoftMax). [Ton6op Becos. /Cp/

211 OrmpesienieHre TOHAIBHOCTH TEKCTA € IIOMOLIBIO HEHPOHHBIX ceTel. bubanorexu 5 4
tensorflow, Keras, Habop ganusix IMDb. /Cp/

2.12 bubmmoTexa Keras. [TomHOCBSI3HBIN 1 CTIIaXXKUBAOLIHA CJI0H, cJI0if Dropout. 5 4
Pemenue npo6iaem nepeodyueHus. /Cp/

213 Knaccuguxanus nzo0paxeHuii o HECKOIBKUM KiaccaM (6onee nByx). Habop 5 4
nanHbix Fashion Mnist. /Cp/

214 BHemHre ucTouHNKK JaHHbIX Uit aHanu3a. Kuggle. TToarotoBka qaHHBIX. 5 2
Pabora ¢ uzobpaxenusimu pasnoro popmara. /Cp/

2.15 PacnosnaBanue o6pa3oB. Knaccudukanus n3o0pakeHU KoLek 1 cobax. 5 4
bubmmoTtexka keras , ImageDataGenerator. JlocTnxenue 3a1aHHONH TOYHOCTH
MOJICTIM Ha BaJIMIAIIMOHHOM BbIOOpKE. /Cp/

Pa3gen 3. CamocTosiTeIbHAsI padoTa

31 ANTopuTM 00paTHOTrO pacrpocTpaHeHHs OMNOKH. DYHKINY aKTHBALUH. 5 4
Ouenka pabotsl cetu. /Cp/

3.2 KommnetorepHoe 3penue. budnuorexka OpenCV. CermeHTanus n300paxeHu. 5 4
JerekTrpoBaHne 00BEKTOB.
/Cp/

3.3 KommnerorepHoe 3penue. bubnuorexa OpenCV. OTcnexuBaHue ABHKYITUXCS 5 4
00BEKTOB BO BpeMEHHU. Pacrio3HaBaHue JIHLI.
/Cp/

34 O06paboTka ecTecTBEHHOro s3bIka. OCHOBHBIE MOHATHUS. TokeHe3anus. 5 4
Jlemmatuzanus. /Cp/

35 O0paboTka ecTecTBEHHOTO s3bIKa. [lapcuHr 3aBucumocteil. Pacno3naBanue 5 4
HMMEHOBaHHBIX cymHocTen /Cp/

3.6 Harmmmcanme coOCTBEHHBIX KJIacCOB ISl OMMCAHMS HeHpoHHOH cetr. HelipoH. 5 4
Cnoii. Cetb. OOyuenue Mozaenu. Beimonnenue npenckazanus. /Cp/

3.7 Munumusanus 3HadeHust yHKOuu norepb. OOydeHne: CTOXacTHUECKAN 5 4
rpagueHTHbIH cimyck. /Cp/

3.8 Ioaroroska x nexuusim /Cp/ 5 2

39 IoaroroBka k madopatopHbIM 3aHsATHIM /Cp/ 5 4

Pa3)1e.11 4. KoHTaKTHBIE Yachl Ha aTTreCcTanuIo

41 3auér /KD/ 5 0,15

5. OHEHOYHBIE MATEPHUAJIbI

OrlcHOYHBIC MaTepHaJbl /s MPOBEACHHUS MPOMEKYTOYHOH aTTecTaluyd OOYYaIOUIUXCs TPHBEACHBI B MPUIOKEHHH K
paboueii mporpaMMe JTUCHUILTUHBL.

DOopMBI U BUABI TEKYIETO KOHTPOJIA MO JUCLUILIMHE (MOIYJII0), BHIBI 3aJaHUM, KPUTEPUU HUX OILCHHWBAHUS, paclipeleeHne
0aJI0B 10 BUJAM TEKYILEro KOHTPOJISI pa3padaThIBalOTCA MpeNoAaBaTesieM JUCIUIUIMHBI C YUYeTOM ee CHeHU(HUKU 1 JOBOASATCS 10 CBEJCHUS




o0yyJaromuxcs Ha IepBOM y4eOHOM 3aHATHH.

Texyuii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIISIETCS IPEToiaBaTesieM TUCIUILTHHBI (MOAYJIs), KaK MPaBHJIIO, IyTEM IPOBEPKHU

MMCHMCHHBIX PaboT, MPeIyCMOTPEHHBIX pabOYHMH TPOrpaMMaMH JUCLHIUIMH B pAMKaX KOHTAKTHOH paboThI U CAMOCTOSITEIBHON PabOThI
00y4aroImxcs.

6. YY EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE AUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemasi 1uTepatypa

6.1.1. OcHoBHas IUTepaTypa

ABTOpPBI, COCTaBUTEIIH 3arnaBue W3patensc On. aapec
TBO, TOJL
JI1.1  |Hukomsckuit C. H. ABTOMATH3AIMs HHPOPMAIIMOHHOTO TOBEIACHUS U Mocksa: https://e.lanbook.com/bo
HCKYCCTBCHHBIH HHTEIICKT: YdueOHOe mocodue MUPOA,
2020
6.1.2. lonoJiHMTEIbHAS JINTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznaTensc On. agpec
TBO, TOXL
J2.1 |Cupmopxuna WN.T. CHCTeMBl HCKYCCTBEHHOI'O MHTEIUICKTA. Mockaa: http://www.book.ru/boo
KunoPyc,
2020

6.2 UndopManuoHHbIe TeXHOJIOTHH, HCIIOIb3yeMble MPH OCYLIeCTBJIEHHH 00pa30BaTeIbHOI0 NMpolecca Mo JUCHHUILINHE

(Mony.110)

6.2.1 IlepevyeHs JIMIIEH3HOHHOIO M CBOOOIHO PACIPOCTPAHsIEMOro NPOrpaMMHOr0 odecnedeHust

6.2.1.1| Ubuntu

6.2.2 Ilepeyenb npoeccHOHAIBHBIX 023 JAHHBIX 1 HH(OPMANMOHHBIX CIHPABOYHBIX CHCTEM

6.2.2.1

WudopmarmoHHas crpaBouHast cuctema Texskcnept https://tech.company-dis.ru

6.2.2.2

WudopmanmonHnas crpaBounas cuctema «lapant» http://www.garant.ru

6.2.2.3

basza mammbix ['ocymapcTBenHbIX cTanmapToB http://gostexpert.ru/

6.2.2.4

baza mannbix «Kenesnomopokubie nepeBo3ku» https://cargo-report.info/

6.2.2.5

baza maHHBIX I KOHKYPCOB CPeX CIELHAINCTOB M0 00paboTKe AaHHBIX U MalIMHHOMY 00yuenuto kaggle.com/

7. MATEPUAJBHO-TEXHUYECKOE OBECHHEYEHUE JUCIHUILINHBI (MOLYJIS)

7.1

YueOHble ayJUTOPUH IS IPOBEACHUS 3aHATHH JICKIIMOHHOTO TUIIA, YKOMIUIEKTOBAHHbIE CHEIIMAIN3UPOBAHHON Me0EIIbI0
U TEXHUYECKUMH CPEJCTBAMH OOyYECHHUS : MyJIbTUMEIUIHOE 000pYyI0BaHHE IS NPEAOCTABICHUS yueOHOH HH(pOpMauu
0OJBIION ayAUTOPHY W/WIIH 3BYKOYCHIIMBAIOIee 000pyJ0BaHHe (CTAlIOHAPHOE WU IIEPEHOCHOE).

7.2

VY4eGHbIe ayAUTOPUH IS IPOBEACHHUS 3aHATHI CEMHHAPCKOTO THIIA, TPYIIIOBBIX U MHANBH IyaJbHBIX KOHCYJIbTalU i,
TEKYILETo KOHTPOJIS M IPOMEKYTOUHOMN aTTeCTALNH, YKOMIUIEKTOBAHHBIE CIICIINATM3UPOBAHHON MeOEIIbIO U
TEXHHYECKUMH CPEICTBAMU O0YUYCHHUS: MYJIbTHMEUHHOE 000pyA0BaHUE H/WIIM 3BYKOYCHIMBAOIIEe 000pYyA0BaHHE
(cTannoHapHOE WIIH TIEPEHOCHOE).

7.3

[Tomemenus st caMOCTOATENbHON pabOThI, OCHAIIEHHbIE KOMIIbIOTEPHOM TEXHUKON C BO3MOXKHOCTBIO ITOKIIFOYEHUS K
cetu «HTEpHET» U 00ECcIIeYeHnEM JJOCTyIa B NIEKTPOHHY IO HHPOPMAIIMOHHO-00pa30BaTeIbHYI0 Cpelly YHUBEPCHUTETA.

74

[Tomemenus i XpaHeHUs ¥ NPOQUIAKTHYECKOT0 00CIyKMBaHHUS y4yeOHOro 000py10BaHUs.
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