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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 OBJIAICHUE CTYACHTAMU OCHOBHBIMU METOAAMU METOJOB MAaIlIMHHOI'O o6yquI/151, 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.B.14.01

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

(MOJILYJIST)

[IK-2 CriocoOeH npuMeHsTh MaTeMaTHIEeCKUE METOIBI cO0pa, CHCTeMaTH3alnH, 0000IIeHHsT M 00padOTKH WHPOPMAITUH JJIs
obecrieyeHuUsI TPeOyeMOro TEXHHYECKOr0 COCTOSHHS TIOIBIYKHOTO COCTABa JIEKTPHUYECKOr0 TPAHCIIOPTA, MTOCTAHIUH, KaOeIbHBIX
Y BO3AYIIHBIX JIMHUH JJIEKTpOrepe1adun

TIK-2.8 Ucnonb3yeT MeToAbl HCKYCCTBEHHOTO MHTEIUIEKTa (MAIIMHHOTO OOYYEeHHsI) U aHaJi3a OOJBIINX JaHHBIX IJISl PEIICHUs
NPHKIIaIHBIX 32124

B pe3yibTaTe 0CBOEHHS JHCHHILTHHBI (MOTYJISI) 00Y4AIOUINIiCS TOKEH

3.1 |3HaTh:

3.1.1

OCHOBHBIE METO/IbI MAIIMHHOTO O0YUCHHMS; KIIACCU(PHUKAIIIO 33/1a4 MAITMHHOTO 00y4CHHST; METPUKH Ka4eCTBA MOJICTIH;
¢yHkuuu U MeTonsl Oubnmoreku Pandas: query, tail, sample, head; MeTons! GprIbTpavy U arperalvy JaHHBIX; TPU3HAKA
epeo0yIEeHHOCTH MOJIENH; MeTopl OndmuoTek sklearn, seaborn, matplotlib 1 numpy.

3.2 | YMeTh:

3.2.1

arperupoBaTh JlaHHbIe cpeacTBamu Python; BEIMOMHATE UIBTPAIHMIO TaHHBIX cpencTBaMu Python; HacTpauBaTh Bec
HeWpOHHA; BEIOMPATH THIT KIACCH(HUKATOPA B 3aBUCHMOCTH OT ITOCTABJICHHOH 3aa4l; BU3YaJIH3UPOBATh JaHHEIC
cpeactBamu 6ubmmorek pandas, seaborn, matplotlib;

322

BBITTOJTHATH MHOTOKJIACCOBYIO KIIacCH(DUKAIMIO MeToiaMu Oubroreky sklearn;

323

CTPOUTH ACPCBbA peU.IeHI/Iﬁ M BBIIOJIHATH 110 HUM IIPEACKa3aHHuC.

3.3 | Bragern:

33.1

IIOCTPOEHHUS JepeBa PeIICHHUH;

3.3.2 | peanmu3aruu aropuT™a ciydaiitoro jgeca (Random forest);

333

HaIMCaHUs HEHPOHHBIX CETEH;

3.3.4 | oOyueHHS MOZICTIH.

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kon HaumeHnoBanue pa3esioB M TeM /BU] 3aHATHSI/ Cemectp | YacoB | IIpumeuanue
3aHATHSA / Kype
Pa3nen 1. BBegenne nckyccTBeHHbIN HHTEJIEKT
1.1 HckycctBennsIi naTeIIeKT. OcHOBHBIE TOHATHA 1M, MammHHOE 00ydeHue. 7 2
I'mybokoe o0yuenue. Obydyenue ¢ yuurenem u 6e3 yuurens. /Jlex/
1.2 JanHble, Moenb, 00paboTKa NaHHBIX. MeTO0JI0rHYeCKUEe MPUHIUITBI aHATHU3BI 7 2
naHHbIX. [{enn, sTamnbl, METOIBI U TEXHUKH.
OunbTpanys TPyNIIpoOBKa U arperanus JaHHbiX. /JIex/
1.3 Busyanuzanus naaHsIX. Busyannsamus nanasix B Phyton. Busyanusanus B 7 2
Pandas. bubnuoreku Seaborn u Matplotlib. /JIex/
1.4 AJTOPUTMBI M CTPYKTYPHBI IaHHBIX. bubnnoreka Pandas: cTpyKTypbl JaHHBIX: 7 2 [IpakTuueckas
Series u DataFrame. Pabora c csv. MOJIrOTOBKA
Mp/
1.5 @unprpanus faHHBIX. bubmmorexa Pandas. BeiBox cTpok u xomoHOK. MeTomsr 7 2 IIpakTuueckas
query, tail, sample, head. O6bequnenne MetonoB. /I1p/ MOIArOTOBKA
1.6 OunbTpanus gaHHbIX. bubanoreka Pandas. BeiBox cTpok u KOOHOK. MeTozbI 7 2 [IpakTnueckas
query, tail, sample, head. O6bequHEHNE MeTONOB. /J1ab/ MOJITOTOBKA
1.7 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTomsr 7 2 [IpakTnueckas
groupby u aggregate. O6venunenne metoaos. /Ilp/ MOJTOTOBKA
1.8 Arperanus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 7 2 [IpakTuueckas
groupby u aggregate. O0benuHeHne MeTonoB. /J1ab/ MOJIOTOBKA
1.9 Busyanuzanus ganasix B Phyton. Metons! Bu3yanu3saiuu B Pandas. bubnnorexku 7 2 [IpakTnueckas
Seaborn u Matplotlib. I'paduku, TeToBbIe KapThl, TUArPaMMBbI PACCEHBAHUSI. MOJITOTOBKA

AHanu3 U UHTEPIIpeTals pe3ylnbTaToB Busyanusanuu. /J1ad/

Pa3znen 2. MeToabl MAIIMHHOTO 00y4YeHUS




2.1

Pemaromue nepeBbs: ocHOBHBIC MOHATHS. Knaccuduxanus. Jlepesbs perieHuit.
OcHoBHbIE TapaMeTphl JiepeBa. JlepeBo pelieHuii B 3a1a4u perpeccuu. Metoq
Oommkaimmx cocenelt. /JIex/

2.2

Konmermus cimyqaitaoro neca. CirydaiiHast BRIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB.
Ycpeanenue mporHo3oB. [Ipobnema nepeodyueHuss. MeTpUKU KauecTBa MOIEIIH.
TectupoBanue ROC AUC. /JIek/
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Hetiponnsie cetu. MckyccTBeHHbIe Heliponsl. [Teprientpon. O0y4eHue
HelipoHa. /JIex/

2.4

I'paguenTtHsIi ciyck. [IpobneHne mara mpy rpaJieHTHOM CITyCKe.
Croxactuueckuil rpaJUeHTHBIN cITyck. MeTox Hauckopeiero ciycka. /JIex/

2.5

Heiiponnas cetb. OnHocnoiiHas Moznenb. CBepTOUHbBIE HEHPOHHBIE CETH.
CBEPTOYHBIH CIIOMH, CIION MOMBLIOOPKH, TIOTHOCBA3HBIN cioi. [{eneBas
¢yaxuus. /Jlex/

2.6

Pemarorue nepeBbsi: o0ydeHne Mojaenn. budmmoreku sklearn, pandas, numpy.
Bri6op mapamerpos mozenu. Kpocc-panunarus. [Ipegsapurensaas o6paborka
JaHHBIX. TPeHUPOBOYHBIN HAOOp AaHHBIX. TecTOBBIN HAOOP JAHHBIX.

Mp/

[IpakTnueckas
TOArOTOBKA

2.7

bubmmoreku sklearn, pandas, numpy. Beibop mapamerpos monenu. Kpocc-
Banupaays. [IpeasaputensHas 00paboTka JaHHBIX. TPEeHUPOBOUHBIH HAO0Op
JIaHHBIX. TecTOBbI HAOOP JTaHHBIX.

/J1ab/

[IpakTnueckas
TIOArOTOBKA

2.8

Konnemnus cirydaitaoro neca. CirygaiiHast BRIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB.
VYepeanenue mporHo3oB. [Ipobnema nepeodydeHus. Tursl ommoOoK: true
negative, false positive. Merpuku kauectsa: Precision, Recall, F1 score.
TectupoBanue ROC AUC. /TIp/

[IpakTnueckas
TO/IFOTOBKA

2.9

PacriozHaBaHWe PyKOMHMCHBIX IIH(MP. ANTOPUTMBI CIy4aiiHOTro Jieca.
OnrtnManeHBIe TapaMeTpHI 1epeBa u aeca. /J1a6/

[IpakTnueckas
MOJrOTOBKA

2.10

HckyccTBeHHBIH HelipoH. Bxon, GyHKIMS akTHBaIuy (CUTMona,
runepooarueckui Tanrenc, SoftMax). ITomdop Becos. /TIp/

IIpakTuueckas
MOATOTOBKA

2.11

OmnpeeneHre TOHAIBHOCTH TEKCTa C IIOMOIIBI0 HEHPOHHBIX ceTell. bubimoreku
tensorflow, Keras, Habop nanaeix IMDb. /J1a6/

[IpakTnueckas
TOATOTOBKA

2.12

bubmmoreka Keras. [T0THOCBS3HBIN U CTIIAXKUBAIONINAIN CIIOH, ciioi Dropout.
Pemenne npo6nem nepeodydenust. /IIp/

[IpakTnueckas
TIOArOTOBKA

2.13

Krnaccudukarus n3obpaxxeHnii 1o HECKOJIBKUM KiaccaM (Oonee aByx). HaGop
naHHbEIX Fashion Mnist. /J1a6/

[IpakTnueckas
MOATOTOBKA

2.14

BHelIHne HCTOYHMKY JaHHBIX JUis aHanu3a. Kuggle. IloaroroBka faHHEIX.
Pabota ¢ n306pakeHusIMHu pa3Horo ¢opmara. /IIp/

[IpakTnueckas
TIOATOTOBKA

2.15

PacnioznaBanme 00pasoB. Kimaccudukarus n300paxeHuii Komek 1 codax.
bubnuoreka keras , ImageDataGenerator. JJocTixeHne 3a1aHHOI TOYHOCTH
MOJISNT! Ha BAJIMIAMOHHON BbIOOpKe. /J1ab/

[IpakTnueckas
MOJTrOTOBKA

Paznen 3. CamocTosiTe/ibHAs padoTa

3.1

ANTOpUTM 00PaTHOTO PACIPOCTPAaHEHUS OMMOKH. DYHKIINY aKTHBAIHN.
Onenka pabotsl cetu. /Cp/

32

Komneroreproe 3penune. budnuorexka OpenCV. CermeHTaius n300pakeHU.
JleTexTrpoBaHre 00HEKTOB.

/Cp/

33

KommsrotepHoe 3penne. bubmuoreka OpenCV. OTciaexuBaHue IBIKYIHXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBanue juil.

/Cp/

34

O0paboTKka ecTeCTBEHHOTO s3bika. OCHOBHBIC TTOHATHS. TOKeHE3aIusl.
Jlemmatu3anus. /Cp/

3.5

O6paboTka ecTecTBEHHOrO sA3bIKa. [lapcuHr 3aBucHMocTeil. PacosnaBanune
HMMCHOBAHHBIX cyuHocte /Cp/

3.6

Hamnncanue coOCTBEHHBIX KJIACCOB JIIsl ONMCAaHUs HEHPOHHOH ceTu. HelipoH.
Croii. Cetp. O0yuenue monenu. Beimomnenue npeackazanus. /Cp/

3.7

MuHumu3aLys 3Ha4eHust GyHKIUU noTepb. OOydeHHe: CTOXaCTUYECKU
rpafueHTHbIN ciyck. /Cp/

3.8

Ioaroroska k nekuusim /Cp/

3.9

IToxnroroBka K 1abopaTopHbIM 3aHsATHAM /Cp/

16

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO




4.1 3auér /KDO/ 7 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEePHANIBI TSI IPOBEICHUS IIPOMEXKYTOYHOH aTTeCTalMy 00yJaloIuXCsl IPUBEACHB! B MPIUIOKEHIH K
paboueii mporpamMme JUCUUIIIMHBL.

@®opMBI U BHABI TEKYIIETO KOHTPOIS 110 AUCLUIUIMHE (MOZYIIO), BUABI 3aJJaHUH, KPUTEPHU UX OLICHUBAHMS,
pacnpezeneHne 6aIoB 110 BUAAM TEKYILET0 KOHTPOMS pa3padaThIBAlOTCs MPETIOAABATEIEM IUCIUILIMHEI C YI€TOM €€ CIeU(PHUKU U
JOBOAATCS 10 CBEACHHS 00YJaIOMUXCs Ha IIEPBOM yueOHOM 3aHSTHH.

Tekyimuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MIPEIoaBaTesieM JAUCLHHUIUIMHBI (MOIYJIs) B paMKax KOHTaKTHOW
pabOThI M CAMOCTOSTENEHOH PaboTh! 00yJaromuxcs. s GUKCHPOBaHHS Pe3yIIbTATOB TEKYIIET0 KOHTPOIS MOXKET HCIOJIB30BATHCS
BUOC.

6. YAdEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXYJISA)

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTETH 3arnaBue M3parensc On. anmpec
TBO, TOJ
JI1.1 | Huxonsckuii C. H. ABTomartu3zanys HHHOPMALMOHHOTO OBEACHUS U Mocksa: }//e.lanbook.com/book/16
HCKYCCTBEHHBIN HHTEIUIEKT: YdeOHOe mocooue MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTaBUTENH 3arinaBue W3parensc Oi1. aapec
TBO, TOJL
JI2.1 |Cupmopxuna N.T. CHCTEeMBI HCKYCCTBEHHOTI'O HHTEIIICKTA. Mocksa:  //www.book.ru/book/933
KuoPyc,
2020

6.2 UndopManmoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble MPHU 0CYLeCTBJIEHUH 00Pa30BaTeIbHOI0 MpoIecca Mo JUCHUIIHHE
(Mony.110)

6.2.1 IlepeyeHb JINIEH3HOHHOTO M CBOOO/IHO PACTIPOCTPAHSIEMOr0 POTPAMMHOI0 o0ecreyeHust

6.2.1.1 | Python

6.2.2 HepequL HpO(l)eCCl/IOHaJ'leLIX 0a3 JAHHBIX U PIH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM

6.2.2.1 | UadopmanmonHas cripaBouHast cucrema TexakcnepT https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBogHas cucrema "T'apant” http://www.garant.ru

6.2.2.3 | baza nannbix ['ocymapcTBeHHBIX cTaHAapToB http://gostexpert.ru/

6.2.2.4 | baza nannbix «XKene3HonopoxkHble mepeBo3ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHbIe ayqUTOPHH AJIsl IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAaHHbIE CIIEIIMATH3UPOBAHHON MeOebio
U TEXHHYECKUMH CPEICTBAMH OOYUICHUS: MyJIbTUMEIUIHOEC 000pYIOBaHUE TS IPEIOCTABICHUS yIeOHON HH(pOpMALUH
OOJIBIIION ayTUTOPHUH H/WITH 3BYKOYCHITHBAIOIIEe 000pyIOBaHHE (CTAI[MOHAPHOE WITH ITEPEHOCHOE).

7.2 | YaeOHbIe ayAUTOPHH IJIsl IPOBEACHHUS 3aHATHH CEMUHAPCKOTO THITA, TPYIIIOBBIX U HHANBUIYaIbHBIX KOHCYJIbTallUH,
TEKYIIETO KOHTPOJSI ¥ TPOMEKYTOUHOH aTTeCTAINH, YKOMIUIEKTOBaHHbIE CIICI[HaIN3NPOBAaHHON MeOeNbI0 1
TEXHIYECKUMH CPEICTBAMH OOyJIEHHS: MyIbTUMEUIHOE 000PYIOBAaHNE 1/IIIH 3ByKOYCIIIHBAIOIIee 000pyI0BaHHE
(cTanmoHapHOE WM TIEPEHOCHOE).

7.3 | TTomereHust Ist CaMOCTOATENLHON paboThl, OCHALIIEHHBIE KOMIIBIOTEPHOW TEXHUKOM ¢ BO3MOYXHOCTBIO TIOAKIIOYEHUS K
cetr "MHTepHET" M 0OecrieueHHEM J0CTYTIA B SJICKTPOHHYIO HH(GOPMAITMOHHO-00pa30BaTeIbHYIO CPely YHUBEPCUTETA.

7.4 | ITomenieHust sl XpaHEHUs. ¥ TPOPHIAKTHYECKOT0 00CTyKUBaHUsI y4eOHOro 000py10BaHHS.

7.5 | JTabopaTopun, OCHaIlEHHbIE CIICIIMAIBHBIM JTa00PaTOPHBIM 000pYyAOBaHHEM: KOMITBIOTEPHOH TEXHUKOH C YCTAaHOBIEHHBIM
I1O: Python, a Taxe ¢ BO3MOXHOCTBIO HOJKJIIOUCHUS K ceTh "MHTepHeT" n obecrneyeHneM JI0CTyna B 3JIEKTPOHHYIO
MH(OPMAIOHHO-00pa30BaTENbHYIO CPENY YHHBEPCHTETA




