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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAZICHUE CTYACHTaAMN OCHOBHBIMU ME€TOAaMU METOA0OB MAIIMHHOT' O o6yquI/1;1, TIOJTY4YCHHUE HABBIKOB ITPOrpaMMHUPOBAHUA
aJITOPUTMOB B obJacTu HCKYCCTBEHHOI'O MHTCJUICKTA U aHaJIn3a MOJYYCHHBIX PE3YJIbTATOB.

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

Hukn (pazgen) OIT: |B1.0.32.01

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

(MOJILYJIST)

OIIK-10 Criocoben ¢hopMyarpoBaTh U peliaTh HAYYHO-TEXHUUECKHE 3a7aull B 00JIACTH CBOEH MPOoQecCHOHATBHOMN NesITeIbHOCTH

OIIK-10.3 Ucnonb3yeT METOAbI HCKYCCTBEHHOI'O MHTEIIEKTa (MAIIMHHOTO O0YYeHHS) M aHaIu3a OOJbIINX JaHHBIX ISl PEIICHUs
NPUKIATHBIX 32124

B pe3yabTaTe 0CBOEHHS TUCHHUILIMHBI (MOIYJIs1) 00Y4AKOUIHIACH T0JIKEH
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3HaTh:

3.1.1

OCHOBHbIE METO/IbI MAINHHOTO O0YYEHHUST; KIIACCH(HUKAIIUIO 33/1a4 MAITMHHOTO 00YYEHHUS; METPUKU KAuecTBa MO/IENH;
¢GyskImMK 1 MeToabl 6ubaroTreku Pandas: query, tail, sample, head; MeToap! GUIBTPAIMK U arperalii JaHHBIX; TPU3HAKH
nepeo0yIeHHOCTH MOJIeNH; MeToIbl Oubimotek sklearn, seaborn, matplotlib u numpy.

3.2

YMmerTn:

321

arperupoBaTh JaHHbIC cpefcTBaMu Python; BRIMONHATE GUIBTpAIIMIO JAHHBIX cpeacTBaMu Python; HacTpauBaTh Bec
HelpoHHa; BEIOUpATh THT KiacCH(UKATOpa B 3aBUCUMOCTH OT ITOCTABJICHHOW 3a7[aul; BU3YyaJIHM3UPOBATh JaHHBIC
cpeactBamu Oubnrorek pandas, seaborn, matplotlib;

322

BBITTOJTHATH MHOTOKJIACCOBYIO KITacCU(PHUKALINIO MeTogamu oubimoreku sklearn;

323

CTPOUTH ACPEBbA peHIeHI/Iﬁ U BBIINIOJIHATH 110 HUM MPEACKa3aHUC.

33

Buaajgern:

33.1

IIOCTPOEHUS JepeBa PEILICHUM;

332

peayH3aIyy anropuTMa ciydaiiHoro seca (Random forest);

333

HaIKCaHUs HEHPOHHBIX CETEH;

334

00yJeHUS] MOJIEITH.

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kopn

3aHATHUSA / Kype

HanmeHoBaHuUe pa3/iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yaco | Ilpumeuanue

Pa3pnen 1. OcHOBBI aHAJIN3a JAHHBIX

1.1

OcHOBHBIE MOHATHUS aHATN3a AaHHBIX. MICKyCCTBEHHBII HHTEIIEKT. MamHHOe 5 2
obyuenwue. [mybokoe oOyuenue. O0yueHue ¢ yaureneM u 6e3 yautens. /Cp/

1.2

JanHble, Mozenb, 00paboTKa AaHHBIX. METO0NIOrHueCKHe IPUHIIUITBI aHATIHU3bI 5 2
JaHHbIX. Llenu, aTansl, METOBI U TEXHUKU.
@unpTpanys TpyNIUPOBKA U arperaus JaHHbIX. /JIex/

1.3

Busyanuzanus nanHsx. Busyanusanus nanasix B Phyton. Busyanusanus B 5 2
Pandas. bubnuoreku Seaborn u Matplotlib. /Cp/

1.4

AJITOPUTMBI ¥ CTPYKTYPHI JaHHBIX. brubsroreka Pandas: cTpyKTypbl JaHHBIX: 5 2
Series 1 DataFrame. PaGora c csv.
Mp/

1.5

OunbTpanus AaHHbBIX. bubnuoreka Pandas. BeiBon cTpok u kojgoHOK. MeTomsl 5 4
query, tail, sample, head. O6benuHeHNe MeTONOB. /Cp/

1.6

Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTosr 5 2
groupby u aggregate. O0bpeauHeHNe MeTOOB. /Cp/

1.7

Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. Metozsr 5 2
groupby u aggregate. O0benuHenue metonoB. /J1ab/

1.8

Busyanu3zauus nanssix B Phyton. Metonsr Busyanusanuu B Pandas. bubmuorexu 5 2
Seaborn u Matplotlib. I'paduku, TenaoBbIe KapThI, THATPAMMBI PACCCHBAHHUSI.
AHanu3 1 HHTEpIIpeTanus pe3yabTaToB Busyammsaun. /Cp/

Pasgen 2. Meroabs! MAIIMHHOIO 00y4eHUs

2.1

Pemaromiye nepeBbs: OCHOBHBIE MOHATUS. Kitaccuuxanus. JlepeBbs pelieHuii. 5 2
OcCHOBHBIC TTapaMeTpHl epera. JepeBo peliennii B 3a1a4n perpeccud. MeToz
Ommxkanmux cocenei. /JIex/

2.2

Konnenus cirydaitaoro neca. CirygaiiHast BBIOOpKa TPEHHPOBOYHBIX 00PA3IIOB. 5 4
VYcpeanenue nporHo3oB. [Ipobnema nepeodyueHns. MeTprUKu KauecTBa MOJEIH.
TectupoBanue ROC AUC. /Cp/
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Heiiponnsie cetu. MckyccTBeHHbIe HelpoHBL. [leprientpon. O0ydeHue 5 4
Heiipona. /Cp/

24

I'pamuentHsiii ciyck. J[pobieHue mara npy rpaJiueHTHOM CITyCKe. 5 4
CroxacTHUeCKHid TPaIMeHTHBIN CITycK. MeTox Hauckopeiimero ciycka. /Cp/

2.5

Hetiponnas cets. OnHocnoiiHas Moaenb. CBEpTOUHbIE HEHPOHHBIE CETH. 5 4
CBEpTOUHBI CIIOH, CIOi MOABBIOOPKH, TIOTHOCBA3HBIHN cioit. LleneBas
¢yukims. /Cp/

2.6

Pemarorue nepeBbsi: 00yueHue Mojaenan. budmauoreku sklearn, pandas, numpy. 5 2
Bri6op mapamerpor mopenu. Kpoce-sammmarust. [Ipensapurensaas odpaboTka
JaHHBIX. TpeHUPOBOUHBIN HAOOp NaHHBIX. TecTOBBINH HAOOP JaHHBIX.

Mp/

2.7

bubnuoreku sklearn, pandas, numpy. Beibop mapamerpos moxenu. Kpocc- 5 2
Banmaarus. [IpeaBapurenbaas 00paboTka qaHHbIX. TPEeHUPOBOYHBIH HAO0p
JaHHBIX. TecToBbIi HAOOp NaHHBIX.

/J1a6/

2.8

Konuenuus ciyvaitnoro sieca. CirydaiiHasi BBIOOpKa TPEHHPOBOUHBIX 00pa3LIOB. 5 4
VYepennenue nporaosos. [Ipo6iema nepeobydenus. Tunsl omubok: true
negative, false positive. Merpuku kauectsa: Precision, Recall, F1 score.
TectupoBanue ROC AUC. /Cp/

2.9

Pacrio3HaBaHue PYKOIHUCHBIX IU(P. AJTOPHUTMBI CITY4allHOTO JIeca. 5 4
OnTuMaNbHbIC TApaMeTphl iepeBa u jieca. /Cp/

2.10

HckyccTBeHHBIN HelipoH. Bxon, hyHKIuS akTrBanuu (CUrMona, 5 4
runepbonmyeckuit TanreHc, SoftMax). ITondop Becos. /Cp/

2.11

OmnpeneneHue TOHATBHOCTH TEKCTA C IOMOIIBIO HEHPOHHBIX ceTel. bubmmoreku 5 4
tensorflow, Keras, Habop nanusix IMDb. /Cp/

2.12

bubnuoreka Keras. [ToMHOCBA3HBIN U CrIIaXKUBAIOIINI CJI0M, ciioi Dropout. 5 4
Pemienne npo6iiem nepeodydenus. /Cp/

2.13

Knaccudwmkarms n3o0paxeHui mo HeCKOIbKUM KiaccaM (Ooee nByx). Habop 5 4
nmansbix Fashion Mnist. /Cp/

2.14

BrenHre ucToOYHUKY NaHHBIX 715 aHanu3a. Kuggle. [ToaroroBka 1aHHBIX. 5 2
Pabora ¢ nzobpaxenusmu pazsoro ¢popmara. /Cp/

2.15

PacniosnHaBanue o6paszoB. Kiaccudukanus n3o0pakeHIi KOIIEeK U cobak. 5 4
bubmuorexa keras , ImageDataGenerator. JIocTmkeHne 3alaHHON TOYHOCTH
MOJIENI Ha BaJIMAALMOHHON BeIOOpKE. /Cp/

Pa3nen 3. CamocrosiTesibHasi padora

3.1

AJITOpUTM 0OPaTHOrO pacpoCTpaHeHus OmHOKH. DYHKIINK aKTHBALIKH. 5 4
Onenka pa6otsl cetu. /Cp/
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Kommberoreproe 3penue. bubmmoreka OpenCV. Cermenranus n300paxeHHI. 5 4
JHetexTnpoBanue 00bEKTOB.
/Cp/

33

Kommreroreproe 3perue. bubmmoreka OpenCV. OTciexuBaHAe TBIKYIIHXCS 5 4
00BEKTOB BO BpeMeHH. Pacrio3HaBaHME JIHII.
/Cp/

34

OO6paboTka ecrecTBeHHOrO si3bIka. OCHOBHBIC MOHATHS. TOKEeHEe3alus. 5 4
JlemmaTuzanus. /Cp/

3.5

O06paboTka ecTeCTBEHHOTO s3bIKa. [TapcuHT 3aBucuMocTell. PaciosHaBaHue 5 4
MMEHOBAaHHBIX cymiHoctel /Cp/

3.6

Hanncanue coOCTBEHHBIX KIACCOB IS ONUCAHUS HEUPOHHOI cetu. HelpoH. 5 4
Croit. Cetb. O0ydyeHnue Monenu. Boeimonnenue npezackazanus. /Cp/

3.7

MuHuMH3aLMs 3HaYCHUS QYHKIMY ToTepb. O0y4eHHEe: CTOXaCTHYCCKUI 5 4
rpaxueHTHbIH ciryck. /Cp/

3.8

IMonroroka x nexmusm /Cp/ 5 2

3.9

Ioaroroska k nabopatopHbIM 3aHaTusM /Cp/ 5 4

Pa3nen 4. KoHTakTHBIE Yachl HA ATTECTALUIO

4.1

3auét /KD/ 5 0,15

5. OHEHOYHBIE MATEPHAJIBI

OHeHO‘-IHLIe MaTtepualibl OJid TPOBECACHUSA HpOMe)KyTO'—IHOﬁ aTTeCTaluu 06yqa101111/1xc;1 TIPUBEICHBI B IPUIIOKCHUN K

paboueil mporpaMMe JUCHUIIIAHBL.

@DopMBI B BHIBI TEKYLIETO KOHTPOJIS MO AUCHUIUTHHE (MOIYIIO), BUABI 3aIaHUMH, KPUTCPHH UX OLICHHBAHHS,




pacmpeneneHue 0aIoB IO BUIAM TEKYIIEro KOHTPOIS pa3padaThIBalOTCs MPENnoaaBaTeIeM TUCHUILIHHBL C yIeTOM ee CIeu(UKH U
JIOBOJIATCS JI0 CBEJICHUSI 00YJarOLINXCs Ha IIEPBOM y4eOHOM 3aHSATHH.

pabOTHI U caMOCTOSATEIBHOM PaboThI o0y4arommxcs. s pukcHpoBaHHS Pe3yNbTaTOB TEKYIIETO KOHTPOIS MOXET HCHOIb30BaThCs

BUOC.

TeKyHIPII:I KOHTPOJIb YCIICBACMOCTH OCYHICCTBIISICTCA IMPEIOAABATCIIEM AUCHHUIIIIMHBI (MOZ[yJ'If[) B paMKax KOHTaKTHOM

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

6.1. Pexomenayemasi iutepatypa

6.1.1. OcHoBHasl 1UTEpPaTypa

ABTOpBI, COCTaBUTENN 3arinaBue W3parensc On. aapec
TBO, TOJI
JI1.1 | Huxomsckwmii C. H. ABTOMaTH3anMsA WHOOPMAIIMOHHOTO ITOBEACHUS Mockpa: | https://e.lanbook.com/bg
HCKYCCTBEHHBIN HHTEIUIEKT: YdaeOHoe mocobne MUPOA,
2020
6.1.2. JlonoiHUTeJILHAS JJUTEpATypa
ABTOpBI, COCTaBUTENTHU 3arnaBue Wznarensc On. aapec
TBO, TOIT
JI2.1 |Cunopxuna U.T. CucTeMbl HCKYCCTBEHHOI'O HHTEIJIEKTA. Mocksa: | http://www.book.ru/bool
KunoPyc,
2020

6.2 I/IH(l)OpMaIIl/IOHHI)Ie TEXHOJIO0I'HH, UCITOJb3YyEeMbI€ IPU OCYHICCTBJICHUN 06pa3OBaTeJ'lI)l-[0[‘0 npouecca mo JuCuminjanHe

(Moay.J10)

6.2.1 IlepeyeHb TNLEH3HOHHOIO U CBOOOIHO PAaCIPOCTPAHAEMOI0 IPOTPAMMHOIO obecneyeHus

6.2.1.1

Python

6.2.1.2

Google Colaboratory

6.2.2 [lepeuens npogeccHOHATBHBIX 023 JAHHBIX 1 HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

Wndopmarmonnas cnpaBounas cucrema Texskcrepr https://tech.company-dis.ru

6.2.2.2

Wndopmarmonnas cnpaBounas cucrema "['apant” http://www.garant.ru

6.2.2.3

baza nannbix ['ocymapcTBeHHBIX cTaHmapToB http://gostexpert.ru/

6224

basa nannbIx «XKenesHomopoxkHbIe IepeBO3KN» https://cargo-report.info/

6.2.2.5

baza maHHBIX 17151 KOHKYPCOB CPE/IU CIICIMAIUCTOB IO 00pabOTKe TaHHBIX U MAIIMHHOMY 00y4yeHuto kaggle.com/

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

7.1

VaeOHbIC ayAUTOPHH AL IPOBEICHNS 3aHATHH JICKIMOHHOTO THIIA, YKOMIITICKTOBAHHBIC CHEIHATI3HPOBAHHON MeOEIIbI0
U TEXHUYECKUMH CPEICTBAMH O0YUICHUS: MyJIbTUMEIUIHOE 000pYI0BaHKE IS IPESIOCTABICHUs YueOHOM HHDOpMAIHU
OOJIBIIION ayTUTOPHHU H/WITK 3BYKOYCHIIMBAIOIIee 000pyI0oBaHNE (CTAI[HOHAPHOE MITH MTEPEHOCHOE).

72

VueOHbIe ayTUTOPUH JUTS IPOBEICHUSI 3aHATHI CEMHUHAPCKOT0 THIA, IPYIIOBLIX U WHAUBHUYaIbHBIX KOHCYJIBTAIINH,
TEKYIETO KOHTPOIS M POMEKYTOIHOH aTTECTAINH, YKOMIUICKTOBAHHBIE CIICIIATN3NPOBAHHON MeOEIbIo 1
TEeXHHYECKUMH CPEJICTBAMH OOyJIEHHS: MyIbTUMEHNHHOE 000pyI0BaHKE H/MITH 3ByKOYCHIIMBAIOIIee 000pYIOBaHNE
(cranroHapHOE WM IEPEHOCHOE).

7.3

[TomerieHust 111 CAMOCTOATENEHON pabOThI, OCHAIIEHHBIE KOMIBIOTEPHOH TEXHUKON ¢ BO3MOYKHOCTBIO TIOAKIIOUEHUS K
cetr "MHTepHET" M 00ecIeYeHueM JOCTYIIA B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHYIO CPey YHUBEPCUTETA.

7.4

[omerienust 11 XpaHeHUs] U TPO(UIAKTHIECKOr0 00CITyKUBaHUsI y4eOHOro 000py10BaHHS.

7.5

Jlaboparopuu, oCHaIIeHHbIE CTIEHUAILHBIM JIAOOPATOPHBIM 000PYAOBAHHUEM: KOMITBIOTEPHON TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a Takke ¢ BO3MOKHOCTBIO MOAKITIOYSHUS K ceTH "MHTepHeT" 1 00ecredeHneM JOCTYIa B AJIEKTPOHHYIO
HH()OPMAITOHHO-00pa30BaTENBHYIO Cpe/ly YHUBEPCHTETA




