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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAZICHUE CTYACHTAMH OCHOBHBIMH METOAAMN METOJOB MAIlIMHHOT'O 06yqu1/I$1, TMOJIYYCHUE HABBIKOB IPOTrpaMMUPOBAHUA
aJITOPUTMOB B obacTu HCKYCCTBCHHOI'O MHTCJJIEKTA U aHaJIN3a MOJYYEHHBIX PE3YJIbTATOB.

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

Hukn (paznen) OIT: | 51.0.40.01

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

(MOJILYJIST)

OIIK-10 Crocoben ¢popMyarpoBaTh U pelIaTh HAYIHO-TEXHUUECKHUE 3a/1a4i B 00JaCcTH cBOel MpoheCCHOHANBHON AEATEIIbHOCTH

OIIK-10.3 Ucnonb3yeT METOIbl HCKYCCTBEHHOTO MHTEIJIEKTa (MALIMHHOTO O0y4YeHHs ) U aHanKu3a OONBIINX JaHHBIX JUIS PeLIeHUs
TPUKJIAJHBIX 337149

B pe3yabrate ocBOeHUsI AMCUUIIMHBI (MOIYJIs1) 00yYAIOMIUIACS J0/KEH

3.1|3uHars:

3.1.1 | ocHOBHBIE METOABI MAIIMHHOTO 00Y4EHUsI; KIaCCU(DHUKALIUIO 3a/1a4 MAIIMHHOTO 00YUEHHST; METPUKHU KauecTBa MOIEIIH;
¢yHKIMKM 1 MeTobl OnbmoTekn Pandas: query, tail, sample, head; MeTonbl GUIBTpaluy U arperayy AaHHBIX; TPU3HAKA
epeo0yIEeHHOCTH MOJIEIH; MeToIbl Onbimotek sklearn, seaborn, matplotlib u numpy.

3.2 | YmeTh:

3.2.1 | arperupoBath JaHHBIE cpeacTBaMH Python; BEIIOMHSITE QHIIBTPAIMIO JaHHEIX cpeacTBaMu Python; HacTpanBaTh Bec
HeHpOHHA; BEIONPATH TUIT KJIACCH(PHUKATOPA B 3aBUCIMOCTH OT MTOCTABJICHHOW 3a7]aul; BU3YaJIM3HPOBATh TAHHEIC
cpencrBamu Oubmmorek pandas, seaborn, matplotlib;

3.2.2 | BBIOJNHATH MHOT'OKJIACCOBYIO KJIacCH(UKAIIO MeTogamu oubmuorekn sklearn;

3.2.3 | cTpOHTH JepeBbs PEIICHUI U BBIOIHATH IO HAM IPEACKa3aHue.

3.3 | Baagerts:

3.3.1 | nocTpoeHus AepeBa peLIeHU;

3.3.2 | peanm3anuu anroputMa ciaydaitaoro yieca (Random forest);

3.3.3 | HanucaHust HEUPOHHBIX CETeH;

3.3.4 | oOyueHHS MOZICTIH.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HanmeHoBaHue pa3eioB U TeM /BUX 3aHATHS/ Cemectp | Yaco | Ilpumeuanue
3aHATUSA / Kype

Pa3nen 1. BBegenune nckyccTBeHHbINH HHTEJIEKT

1.1 HckycctBenHsIi uaTeNnekT. OcHoBHBIC MoHATHS V. MamuaHOe 00yueHue. 9 2
I'nybokoe obydenue. OOydeHue ¢ yaureneM u 6e3 yaurens. /Jlex/

1.2 JanHbIe, Monens, 00paboTKa JaHHBIX. MEeTOI0IOrHueCKre IIPHHIHITB AaHATU3BI 9 2
naHHbIX. [{enwn, sTamnsl, METOIBI U TEXHHUKH.
dunbTpanus TpyNIUPOBKa U arperanus JaHHbIX. /JIex/

1.3 Busyanuzauus ganusix. Buzyanuzanus nanseix B Phyton. Busyanuzamms B 9 2
Pandas. bubnuorexu Seaborn u Matplotlib. /JIex/

1.4 AJITOPUTMBI ¥ CTPYKTYPHI TaHHBIX. bubaroreka Pandas: cTpyKTypbl TaHHBIX: 9 2
Series u DataFrame. Pabora c csv.
Mp/

1.5 OunbTpanus gaHHbIX. bubnuoreka Pandas. BeiBos cTpok 1 KOIOHOK. MeToabt 9 2
query, tail, sample, head. O6beauHeHNEe MeTONOB. /T1p/

1.6 OunbTparnys AaHHbIX. bubmuoreka Pandas. BeiBoj cTpok 1 KOIOHOK. MeTombl 9 2
query, tail, sample, head. O6bpenuHeHNE MeTONOB. /J1ab/

1.7 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTomsr 9 2
groupby u aggregate. O6venunerue metonos. /IIp/

1.8 Arperauus nanseix B Pandas: count, sum, max, min, mean, median. MeTozst 9 2
groupby u aggregate. O0peuHeHNE MeTONOB. /J1ab/

1.9 Buzyanuzanus nasasix B Phyton. Metons! Busyannzarmu B Pandas. bubmorexn 9 2
Seaborn u Matplotlib. I'paduku, TemnmnoBsie KapThl, AUArpaMMbl PACCEHBAHUS.
AHaIu3 ¥ UHTEepIpeTalys pe3yabTaToB BU3yanu3anuy. /J1ad/
Paznen 2. MeToabl MAIIMHHOTO 00yYeHUS

2.1 Pemaromme nepeBbs: ocHOBHBIE MoHATHS. Kitaccnpukanus. JlepeBbs pereHui. 9 2
OcHOBHEIE TapaMeTpsI AepeBa. JlepeBo penieHni B 3aqauu perpeccuu. Meron
Ommkalux cocenei. /Jex/




2.2

Konnenius ciydaitnoro ieca. Cirydaiinast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIOB.
VYepennenue nporao3os. [Ipobiema nepeodydeHus. MeTpuKky Ka4ecTBa MOJICIH.
Tectuposarne ROC AUC. /Jlex/

23

Hetipornsie cetu. MckyccTBeHHbIE HeWipoHbl. [lepuentpon. O0yueHue
HelpoHa. /JIex/

24

I'panuentHsiii cmyck. JpobieHue mara npu rpaJieHTHOM CITyCKe.
CroxacTHYECKHUl IpaJIMeHTHBIN cryck. MeTon Hauckopeiero criycka. /JIex/

2.5

Hetiponnas cets. OanocunoiiHas Mojenb. CBepTOYHbIE HEUPOHHBIEC CETH.
CBEPTOUHBIIA CIIOH, CIIOH MOABEIOOPKH, ITOHOCBS3HEIN ciioil. IleneBas
¢bynkuyst. /JIex/

2.6

Pemaromue nepeBbs: o0yuenue moaenu. bubnunoreku sklearn, pandas, numpy.
Br16op napamerpoB mozenu. Kpocc-sanunanus. [IpensapurensHas oopaboTka
JaHHBIX. TPpeHUPOBOYHBIN HaOOp TaHHEIX. TecToBEIH HA0Op TaHHBIX.

Mp/

2.7

Bubnmoreku sklearn, pandas, numpy. Beibop nmapamerpos monenn. Kpocc-
Bannanys. [IpenBapurenbHas o0paboTka naHHBIX. TpeHUPOBOUHBIIT HAOOP
JaHHBIX. TecTOBBII HAOOP MaHHBIX.

/J1a6/

2.8

Konnenius ciydaitnoro ieca. Cirydaiinast BHIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB.
VYepenuenue nporuo3os. [Ipobiiema nepeodyuenus. Tumbl omubok: true
negative, false positive. MeTpuku kauectBa: Precision, Recall, F1 score.
Tectuposarnne ROC AUC. /TIp/

2.9

PacniozHaBaHmE PyKOMHUCHBIX IU(P. ANTOPUTMBI CIyYaifHOTO JIeca.
OnrumanbHble MapamMeTpsl aepesa u geca. /J1ad/

2.10

HckyccTBeHHBIH HelipoH. Bxoa, GyHKIMs akTUBanuu (CUrMou/a,
runepOoaueckuit Tanrence, SoftMax). ITonoop Becos. /TIp/

2.11

Omnpenenenne TOHATHHOCTH TEKCTA C MTOMOIIBIO HEHPOHHBIX ceTeil. bubmmorekn
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12

Bubnuoreka Keras. [To1HOCBS3HBIN U CTIaXXUBalOLIMN Cllou, coii Dropout.
Pemrenue npo6iiem nepeodydenus. /TIp/

2.13

Knaccudukarus n3o0paxeHni Mo HeCKOIbKUM KiaccaM (6onee nByx). Habop
naraeix Fashion Mnist. /J1a6/

2.14

Brenane ncToyHUKY JaHHBIX Ui ananm3a. Kuggle. [ToaroroBka qaHHBIX.
Pabora ¢ nzobpaxenussmu pasnoro ¢popmarta. /IIp/

2.15

PacniosnaBanue o0pasoB. Knaccudukaims nzo0paxeHuil Komek 1 codax.
bubnuorexka keras , ImageDataGenerator. JlocTikeHHe 33 1aHHONH TOYHOCTH
MOJIENT Ha BAIMAAMOHHOMN BEIOOpKE. /J1ab/

Pazgen 3. CamocrosTeabHas pabora

3.1

Hamnucanue coOCTBEHHBIX KIaCCOB JIJIsl ONTUCaHMs HeWpOHHOH ceTr. HelpoH.
Croit. Cetb. OOy4yeHue Monenu. Breimonaenue npeackasanus. /Cp/

32

IMpenckazanne moma Mo pocTy U BECY C MOMOIIBIO HEHPOHHOMH CETH.
Brmonaenne npenckazanus. MUHIMH3AIS 3HAUCHNS (PYHKIUH TOTEPb.
OOyueHune: CTOXacTUUeCKUH rpagueHTHbIN ciryck. /Cp/

33

3amaun pacrno3HaBaHus oopa3os. Kimaccudukarms o0bekToB. [Touck
n3o0paxkeHus 1o oopasiy. /Cp/

34

ANTOPUTM 00PaTHOTO pacIpOCTpaHeHHs OINOKH. DYHKITHH aKTHBAINH.
Onenka pa6otsl cetu. /Cp/

3.5

Komnsroreproe 3penue. bubnuoreka OpenCV. CermeHTarus n300paxeHui.
JerexkTupoBaHne 0OBEKTOB.
/Cp/

3.6

Kommeroreproe 3penue. budmoreka OpenCV. OTciexXxnuBaHUe ABHKYITUXCS
00BEKTOB BO BpeMeHH. PacriozHaBaHue JIUIL.
/Cp/

3.7

OG6paboTka ecTecTBeHHOTO si3bIKka. OCHOBHBIC TOHATHS. TOKeHEe3ausl.
JlemmaTm3anus. /Cp/

3.8

OO6paboTka ecTecTBEHHOTO si3bIKa. [lapcuHTr 3aBUcHMOcTei. PacriosHaBaHme
MMEHOBAHHBIX cymHocTel /Cp/

3.9

Ioaroroka k aexuusm /Cp/

3.10

IMonroroBka k 1abopaTopHbIM 3aHsATHIM /Cp/

16

Pasnen 4. KoHTaKkTHBIE Yachl HA ATTECTAIUIO




4.1 3auér /KO/ 9 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEepPHANbI IS IPOBEICHUS IIPOMEXKYTOUHOH aTTeCTAlH 00yJaloIUXCsl IPUBEICHB! B MPIUIOKEHUN K
paboueii mporpamMme JUCUUIIIMHBL.

@DopMBl U BHABI TEKYIIETO KOHTPOJIS 110 AUCLIUIUIMHE (MOZYIIO), BUABI 3aJJaHUH, KPUTEPHH HX OLICHUBAHMUS,
pacnpezeneHne 6aIoB 10 BUAAM TEKYIIET0 KOHTPOIIS pa3padaThIBAfOTCS IPEMOaBaTEIeM AUCIUIINHEI C YIETOM €€ CIeU(PHUKU U
JOBOAATCA 0 CBEJCHUS 00YJarOMIUXCs Ha IIEPBOM YUCOHOM 3aHITHH.

Tekymuii KOHTPONIb YCIIEBAEMOCTH OCYIIECTBIISICTCS IPEroaBaTesieM JAUCLIHUIUIMHEI (MOIYJIs) B paMKaX KOHTAKTHOM
paboTHI U caMOCTOATEIBHOM paboThl o0ydaronxcs. st pUKCHpOBaHUS Pe3yabTATOB TEKYIIETO KOHTPOIS MOKET MCIIONB30BAThCS
BUOC.

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

6.1. Pexomenayemas iuteparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue M3parensc On. angpec
TBO, TOIl
JI1.1 | Huxonsckuii C. H. ABToMaTH3auys MHGOPMALIMOHHOTO MTOBEJCHUS U Mocksa: https://e.lanbook.com/bg
HCKYCCTBEHHBIM MHTEIUIEKT: YaeOHOoe nmocodue MUPOA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTODBI, COCTABUTENN 3arnaBue W3narennc On. aapec
TBO, IO

JI2.1 | Xenesno M. M. MeTobl U TEXHOJIOTHU 00pabOTKU OONBINNX JaHHBIX: Mocksa: | https://e.lanbook.com/bg
y4e0HO-METOANIECKOe Iocodue MocKkoBcK
ui
rocyaapcT
BEHHBIN
CTPOUTEIb
HBII
YHUBEPCH
tet, 2020

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIOJIb3yeMble MPHU 0CYIIeCTBJIEHUH 00Pa30BaTeIbHOI0 MPOIecca Mo JUCIUIITHHE
(Mony.110)

6.2.1 IlepeyeHnb JINIIEH3HOHHOTO H CBOOOIHO PACTIPOCTPAHSIEMOr0 MPOTPAMMHOI0 o0ecredyeHust

6.2.1.1 | Python

6.2.2 Ilepeyens npogeccHOHATBHBIX 023 JAHHBIX 1 MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | UndopmanmonHas cripaBouHas cucrema Texakcnept https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBodynas cucrema "[apant” http:/www.garant.ru

6.2.2.3 | baza mannbIx ['ocymapcTBEHHBIX CTaHAApPTOB http://gostexpert.ru/

6.2.2.4 | ba3a nannbIx «XKene3HonopoxxHbie epeBo3ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | VaeGHbIe aymuTopun IS IPOBEICHUS 3aHATHI JICKIMOHHOTO THITA, YKOMIUICKTOBAHHbIE CIICIIHATN3HPOBAHHON MEOeNIbI0
1 TEXHUYECKHMU CPEACTBAMH O0YUeHHsI: MyTbTUMEINIHOEe 000pyJOBaHHE AJIS IPeIOoCTaBIeHUS yaeOHOH nHpOpMaIu
00JIBIION ayTUTOPHH W/WITH 3BYKOYCHIIMBarolIee 000pyaoBaHue (CTalIOHAPHOE WIIM IEPEHOCHOE).

7.2 | YueOHble ayAUTOPHH IJIsl IPOBEACHHS 3aHATHH CEMMHAPCKOT0 TUIIA, IPYIIIOBBIX ¥ MHIWBHIYaIbHBIX KOHCY/IBTAIUH,
TEKYIIEeTro KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTAIlNH, YKOMIUICKTOBaHHBIE CIICIIAIN3HPOBAHHON MEOCITBIO H
TEXHIHYECKAMH CPEICTBAMH O0YUEeHNUS: MYIIbTHMEINITHOE 000pyIOBaHIE H/MIN 3BYKOYCHIINBAOIIee 000pyJOBaHUE
(cranoHapHOE WM IEPEHOCHOE).

7.3 | TTomenieHust st CaMOCTOSITETBHON pabOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOHN ¢ BO3MOXXHOCTBIO TIOAKITIOYEHUS K
cetu "MHTepHET" ¥ 00CCIICUCHUEM JOCTYIIA B DIICKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEeIbHYIO CPEy YHHBEPCUTETA.

7.4 | TTomeneHust st XpaHEHUS ¥ TPOPIIAKTHYECKOr0 00CITyKUBaHUsI y4eOHOro 000pyI0BaHMUSL.




7.5

JlabopaTopuu, OCHAIIEHHBIE CIEHATBHBIM JIa0OPAaTOPHBIM 000pYIOBaHHEM: KOMIBIOTEPHOH TEXHUKON C YyCTAaHOBICHHBIM
I1O: Python, a Takxke ¢ BO3SMOXXHOCTBIO MOAKITIOYCHUS K ceTH "MHTepHeT" 1 obecrneyeHreM J0CTya B 3JIEKTPOHHYIO
HMH(OPMAILOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA




