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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAICHUE CTYACHTAMU OCHOBHBIMU METOAAMU METOJOB MAaIlIMHHOI'O 06y‘IeHI/I$I, TIOJTY4YCHUE HABBIKOB TPOrpaMMUPOBAHUA
aJITOPUTMOB B obactu HCKYCCTBCHHOI'O MHTCJUICKTA U aHaJIn3a MOJYYCHHBIX PE3YJIbTATOB.

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0.21.02

3. KOMIIETEHIIHX OBYYAIOIET'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOJILYJIST)

OIIK-5 Crioco0eH BCcnob30BaTh COBPEMEHHBIE HH(OPMAMOHHBIE TEXHOIOTHH U IIPOrPaMMHBIE CPEICTBA MIPU PEIICHUH
npodeccuoHaTbHBIX 3a7a4

OIIK-5.2 Hcmonb3yeT METOABI HCKYCCTBEHHOI'O HHTEIIIEKTa (MAIIMHHOTO O0YUCHNUS ) U aHAIM3a OOMNBINX JAHHBIX U PEIICHHS
NPHKJIAHBIX 3a/1a4

B pesynabrate ocBoeHUsi AMCUMIIIMHBI (MOAYJIs1) 00y4YalOLINiics 10/2KeH

3.1 |3narh:

3.1.1 [ OCHOBHBIE METOIBI MAIIIMHHOTO O0YUCHNS; KIIACCH(HUKAIIHIIO 33/1a4 MAITHHHOTO 00yJeHHs; METPUKH Ka4ecTBa MOJICIIH;
¢yaxnun u Metons! 6ubmmoreku Pandas: query, tail, sample, head; meTons! ¢punbTpanuu u arperayy JaHHBIX; IPU3HAKA
nepeo0yIeHHOCTH MO, MeTobl onbmuotrek sklearn, seaborn, matplotlib u numpy.

3.2 | YmeTh:

3.2.1 | arperupoBaTs gaHHbBIE cpeacTBaMu Python; BEIMOTHATS (GHIBTPAIHIO JaHHBIX cpencTBaMu Python; HacTpauBaTh Bec
HEeWpPOHHA; BBIOUpATh THI KJIACCH(HUKATOPa B 3aBUCHMOCTH OT ITOCTaBJICHHOMN 33/1a4H; BU3YaJIM3UPOBAaTh JaHHbIE
cpenctBamu 6ubMoTeK pandas, seaborn, matplotlib;

3.2.2 | BBIONHATH MHOTOKJIACCOBYIO Kilaccu(HUKaIuio Merogamu 6udimorexn sklearn;

3.2.3 [ cTpouTh AepeBbs peIICHNUI U BBITIOTHATH 110 HUM IpeICKa3aHue.

3.3 | Baagerts:

3.3.1 | mocTpoeHus aepeBa pelieHui;

3.3.2 | peanu3anuu anropuT™a cirydaitHoro neca (Random forest);

3.3.3 | HanucaHusl HEMPOHHBIX CeTel;

3.3.4 | oOyueHus MOAETH.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI (MOAYJISA)
Kon HaumeHoBaHue pa3eioB M TeM /BH] 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATUSA / Kypc
Pa3gen 1. BBegeHne MCKyCCTBeHHBIH HHTENIEKT
1.1 HUckycctBeHHbIi nHTEIUIEKT. OcHOBHEIE TOHATHA M. MammHHOe 00ydeHue. 4 2
I'myGokoe o0yuernne. OOydenne ¢ yaurenem u 6e3 yunrens. /Jlex/
1.2 JlanHble, Moaens, 00padoTka JaHHEIX. MeTonoIorHyecKre IPUHIUIIBI AaHATTH3EI 4 2
JaHHBIX. L{eny, 9Tamnsl, METObl U TEXHUKH.
OubTpanys rpynnrupoBKa U arperamys JaHebx. /JIex/
1.3 Buzyanuzanus nanHbsX. Busyannsanus naHaeix B Phyton. Busyamusanms B 4 2
Pandas. bubmmorexu Seaborn u Matplotlib. /JTex/
1.4 ANTOPUTMBI U CTPYKTYpHI IaHHBIX. bubnnoreka Pandas: cTpykTypbl JaHHBIX: 4 2
Series u DataFrame. Pabota c csv.
Mp/
1.5 Ounprpanus naHHeX. bubmmoreka Pandas. BeiBox cTpok n xomoHOK. MeTomb 4 2
query, tail, sample, head. O6beaureHNE MeTOMOB. /IIp/
1.6 OunbTpanus gaHHbIX. bubnnoreka Pandas. BeiBox cTpok 1 KonmoHOK. MeToab! 4 2
query, tail, sample, head. O6beauHEHNE MeTOOB. /J1ab/
1.7 Arperarus nanabeix B Pandas: count, sum, max, min, mean, median. MeTosl 4 2
groupby u aggregate. O0penuHeHne MeTonoB. /IIp/
1.8 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 4 2
groupby u aggregate. O6beanHeHne MeTonoB. /J1ab/
1.9 Busyanuzauus gannsix B Phyton. Merons! Busyanu3sanuu B Pandas. bubnmoreku 4 2
Seaborn u Matplotlib. I'paduku, TennoBbie KapThl, THArPAMMBbI PACCCHBAHUS.
AHanM3 U HHTEPIIPETAINs Pe3yIbTaToB Busyanu3anuy. /J1ad/
Pa3gen 2. Metoabl MAIIMHHOIO 00y4eHHs
2.1 Pemaromue nepeBbsi: ocHOBHBIE MOHATHA. Kiaccudukanus. JlepeBbst penieHui. 4 2
OcHoBHBIE TapaMeTpHI JepeBa. JlepeBo peleHuni B 3a1a4u perpeccun. Meron
Ommkaimmx cocenett. /JIex/




2.2

Konnenius cirydaitnoro neca. CirydaiitHast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB.
VYepennenue nporuo3o. [Ipobiema nepeodydenus. MeTpukn KauecTBa MOJCIH.
Tectupoanne ROC AUC. /JIex/

23

Heiipornsre cetn. MckyccrBeHHbIe HelpoHEL. [leprientpon. O0ydeHue
HelpoHa. /JIex/

24

I'panuentHslii ciyck. JIpobienue mara npu rpaAueHTHOM CITyCKe.
CroxacTHYeCKHA TpalieHTHBIN ciyck. MeToa Hauckopeiimero crmycka. /JIek/

2.5

Hetiponnas cetb. OHocnoliHas Mojenb. CBepTOUHbIE HEHPOHHBIE CETH.
CBEPTOUHBIH CIIOH, CII0I TOABEIOOPKH, IOTHOCBSA3HEIHN ci1oi. [{eneBas
¢bynkuyst. /JIex/

2.6

Pemarormue nepeBbsi: o0yuenne moaenu. bubnuoreku sklearn, pandas, numpy.
Br16op napamerpos monenu. Kpocc-Banmunarnus. [Ipensapurensaas oopaborka
JIaHHBIX. TPpeHUPOBOYHBIN HaOOp NaHHBIX. TecToBHIi HAOOP JaHHBIX.

Mp/

2.7

Bubnmorexu sklearn, pandas, numpy. Beibop napamerpos mopenu. Kpocc-
Banuanys. [Ipensaputensaas oopaboTka JaHHEIX. TpeHNPOBOUHBINH HabOp
naHHBIX. TecToBBIi HAOOp TaHHBIX.

/J1a6/

2.8

Konnenius cirydaitnoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB.
VYepenuenue nporuo3os. [Ipobiema nepeodydenus. Tumbl omubok: true
negative, false positive. MeTpuku kadecta: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.9

PacriozHaBaHHE PyKOMHCHBIX IU(P. ANTOPUTMBI CIy4alHOro Jieca.
OnrtuManeHble TapaMeTpsl aepesa u jeca. /J1ab/

2.10

HckyccTBeHHBIN HelipoH. Bxon, pyHKIMs aKTHBAIUK (CUTMOH/IA,
runepOorueckuii Tanrenc, SoftMax). ITonoop Becos. /TIp/

2.11

OmpeneneHne TOHATEHOCTH TEKCTa ¢ TIOMOIIBI0 HEHPOHHBIX ceTeil. bubmmorekn
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12

bubnuoreka Keras. [ToMHOCBSA3HBIN U CTIIAXXHUBAIOMIKK clIoH, ci1oi Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

Knaccudukarus n3o0paxeHuii o HECKOIbKUM KiiaccaM (bonee nByx). Habop
naraeix Fashion Mnist. /J1a6/

2.14

Bremane ncToUHUKN TaHHBIX 1715 aHann3a. Kuggle. [ToaroTtoBka TaHHBIX.
Pabora ¢ nzobpaxenusmu pazHoro ¢popmara. /IIp/

2.15

PacniosnaBanue o6pasoB. Kinaccudukanus n3o0paxeHuii Kommek u codax.
bubnuoreka keras , ImageDataGenerator. JlocTimxeHre 3a1aHHON TOYHOCTH
MOJIENT Ha BAJIMIAIMOHHON BhIOOpKe. /J1ab/

Pazgen 3. CamocrosTeabHas pabora

3.1

Hamnucanue coOCTBEHHBIX KJIACCOB sl ONMCAHUS HEHPOHHOM ceTu. HelipoH.
Croit. Cetb. O0yuenue Monenu. Beimonnenue npeackazanus. /Cp/

32

IMpenckazanne noma Mo PocTy U BECY C MOMOIIBIO HEHPOHHOI CETH.
Brmonaenne npeackazanus. MUHIMH3auUs 3Ha9eHHS (QYHKIINH TOTEPb.
OOyueHue: CTOXacTUUeCKUil rpaueHTHbIH ciyck. /Cp/

33

3anaun pacnio3HaBaHusi 00pa3oB. Kiaccudukanus o0bextoB. [Touck
n300paxkeHus 1o oopasiry. /Cp/

34

ANTOpUTM 00PaTHOTO PAaCIPOCTPpaHESHHUS OMNOKH. DYHKIINY aKTHBAIIHH.
Onenka pa6ote! cetu. /Cp/

3.5

KommsrotepHoe 3penne. bubnuoreka OpenCV. CermeHTanus H300pakeHUI.
JetexTnpoBanye 00bEKTOB.
/Cp/

3.6

KommerotepHoe 3penue. budmuoreka OpenCV. OTcieKuBaHNE TBUKYIIHXCS
00BEKTOB BO BpeMeHHU. Pacio3HaBaHue JIHII.
/Cp/

3.7

OG6paboTKa ecTecTBEHHOrO si3bIKa. OCHOBHBIE MOHSTHsI. TOKEHe3aIHsl.
Jlemmatmzanws. /Cp/

3.8

O06paboTka ecTeCTBEHHOTO si3bIKa. [lapcuHT 3aBrcuMocTel. PaciosHaBanue
MMEHOBAHHBIX cymiHocteit /Cp/

3.9

Ioaroroska k nekuusim /Cp/

3.10

IToxnroroBka K 1abopaTopHbIM 3aHsATHAM /Cp/

16

3.11

IToaroroBka k mpakTHUeCcKH 3aHATHsIM /Cp/

16




Paznen 4. KoHTaKTHBIE YaChl HA aTrrecranmio

4.1 3auér /KD/ 4 0,15

5. OHEHOYHBIE MATEPUAJIbI

OreHouHBIE MaTepUalbl A7 IPOBEJCHUS MPOMEXKYTOUHOH aTTecTalMu 0OydaloIUXCsl MPUBEACHB! B MPUIOKEHHH K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJIS IO AUCHUIUIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPHUH UX OLICHUBAHM,
pacmpeneneHye 0aIoB M0 BUAAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCA MPenogaBaTeeM JUCIHUIUIMHEI C YUETOM ee CIIeIU(MUKH U
JIOBOZATCS 10 CBEACHHs 00yJalOMIUXCsl HA IEPBOM Y4EOHOM 3aHSATHH.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBISETCS IIpErofaBaTesieM IUCIUIUIMHEI (MOIYIs) B paMKaX KOHTAKTHOH
PabOThI M CAMOCTOSITEIFHOH paboTh! 0Oydatomuxcs. 1 GUKCHPOBaHHS Pe3yIbTaTOB TEKYIIET0 KOHTPOIIS MOXKET HCHOJIb30BaThCS
BHOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iutepatypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTOpBI, COCTaBUTENH 3arimaBue W3parensc On. aapec
TBO, IO
JI1.1 | Huxonbckuii C. H. ABToMaTu3aIys HHHOPMAITMOHHOTO OBEACHUS U Mocksa: {//e.lanbook.com/book/16
HCKYCCTBEHHBIH HHTEIUICKT: YdeOHOe mocodne MUPOA,
2020

6.1.2. JlonoiHUTEJILHAS JIUTEPATYpa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznatensc O1. aapec
TBO, TOX1

JI2.1 | XKene3znos M. M. Metombl 1 TEXHOIOTUH 00PaOOTKH OOIBIINX JAHHBIX: Mocksa:  pok.com/book/1451027c4
y4e6HO-MeTOANIECKOe ocooue MockoBck
ui
rocyaapcT
BEHHBIN
CTPOHTEND
HBI
YHUBEpCU
TeT, 2020

6.2 UH(dopMannoHHbIe TEXHOJOTHH, HCIOJIb3yeMble TPU 0CYIIEeCTBJIEHHH 00pa30BaTeILHOTO Mpoecca Mo AUCHUILINHE
(Moay.10)

6.2.1 IepeueHb JIMIIEH3HNOHHOTO M CBOOOHO PACIIPOCTPAHIEMOI0 IIPOrPAMMHOIO0 00ecnedeHust

6.2.1.1 | Python

6.2.2 Ilepeyenn npogeccHOHANBHBIX 023 JAHHBIX U MHQOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UndopmarnmonHas cripaBouHas cucteMa TexakcnepT https://tech.company-dis.ru

6.2.2.2 | UndopmarnmonHas cripaBouHas cucrema "T'apant” http://www.garant.ru

6.2.2.3 | ba3a nanubIx ['ocyqapcTBeHHBIX cTaHIapTOB http://gostexpert.ru/

6.2.2.4 | ba3a nanHbIX «XKene3HonopoxHsie nepeBo3km» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHBIe aymUTOPHH JUTS TIPOBEICHUS 3aHATHI JIEKIIMOHHOTO THIIA, YKOMITIIEKTOBAHHBIE CIICIHATIM3HPOBAHHON MeOEIhIo
U TeXHHYECKUMH CPEICTBAMH O0yJIEHUS: MyIbTUMEUIHHOEe 000pYIOBaHNE IS IPEIOCTABICHUS yIeOHOH HHPOpMALIH
OOJIBIIIOH ayTUTOPHUHU H/WITH 3BYKOYCHITHBAIOIIEe 000pyI0BaHKE (CTAIMOHAPHOE WITH MEPESHOCHOE).

7.2 | YueOGHbIe ayTUTOPUU JUIS IPOBEJCHUS 3aHATUI CEMUHAPCKOTO TUIA, IPYIIIOBBIX U HHAUBHUIYAIbHBIX KOHCYIBTAINH,
TEKYIIEr0 KOHTPOIISI U IPOMEXKYTOYHOM aTTeCTAlliH, YKOMILIEKTOBAHHBIE CIIEIUATM3UPOBAHHON MEOEIbIO 1
TEXHUYECKUMH CPEICTBAMHU O0YUEHHMS: MYJIbTHMEIHIHOE 000pYI0BaHIE H/UIIH 3BYKOYCHIIMBAIOIIEe 000pY/I0BaHHE
(cTanoHapHOE WM TIEPEHOCHOE).

7.3 | [TomerieHus A CAMOCTOATENFHON pabOTHI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO TTOJKITIOYEHHS K
cetu "MHTepHET" M 0OecIeueHHeM JOCTYIA B 3NEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO CPEy YHHBEPCUTETA.

7.4 | [TomerneHus AT XpaHSHHS M MPODIIAKTHYECKOr0 00CTyKUBaHUS yIeOHOr0 000pyTOBaHHS.




7.5

JlabopaTopun, ocHAIIIEHHBIE CIIEHATBHBIM JT1a00pPAaTOPHEIM 000PYIOBAHUEM: KOMITBIOTEPHON TEXHUKON C yCTAaHOBICHHBIM
I1O: Python, a Takxke ¢ BO3SMOXXHOCTBIO MOAKIIOYCHUS K ceTH "MHTepHeT" U obecrieueHneM JOCTYIa B AICKTPOHHYIO
NH(OPMAIOHHO-00Pa30BaTENbHYIO CPENy YHUBEPCHTETA




