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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

OBJIAZICHUE CTYACHTaM1 OCHOBHBIMU METOJJaMHU METOAOB MAalllTUHHOTO o6yqu1/1;I, IMOJTY4€HUE HAaBBIKOB ITPOTPAMMHUPOBAHUA
aJITOPUTMOB B obmactu HCKYCCTBEHHOI'O MHTCJIJICKTA U aHaJIM3a IMOJYYEHHBIX PE3YJIILTATOB.

2. MECTO JUCHUIIVIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Hukn (paznmen) OIT: | 51.0.40.01

3. KOMIIETEHIIMA OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUA JUCIIUITJINHBI

(MOIY.JIsT)

OIIK-10 Cnocoben popMynupoBaTh U pelIaTh HAYIHO-TEXHUIECKUE 33]]a9d B 00JIaCTH CBOEH MPOECCHOHATBHOM IeITeIbHOCTH

OIIK-10.3 Hcnonb3yeT METOAb! HCKYCCTBEHHOTO MHTEJUIEKTa (MAIIMHHOTO 00Y4eHHs1) U aHaiu3a OOJIBIINX JaHHBIX s peLIeHUs
NPUKITATHBIX 33034

B pe3yabTaTe 0CBOEHHS TUCHHUILIMHBI (MOIYJIs1) 00Y4AKOUIHIACH T0JIKEH

3.1|3uHars:

3.1.1 | ocHOBHBIE METOIbI MAIIMHHOTO O0YYEHHUST; KIaCCH(PUKALIMIO 3a]1a4 MAIIMHHOTO O0YYeHHUs; METPUKH KaueCcTBa MOJIENH;
GbyHKIMK 1 MeTo 61 OnbmuoTeku Pandas: query, tail, sample, head; MeToaB! GUIBTPAIINK U arperaliy JaHHBIX; TPU3HAKH
nepeoOyIeHHOCTH MOJIeITH; MeTo bl OnbnuoTek sklearn, seaborn, matplotlib u numpy.

3.2 | YmeTh:

3.2.1 | arperupoBaTh qaHHBIE cpencTBamMu Python; BEIONHATE QHIBTPAIMIO JAHHBIX cpencTBamMu Python; HacTpanBath Bec
HEeWpOHHA; BEIOMPATH THIT KJIACCH(PHUKATOPA B 3aBUCHMOCTH OT IIOCTaBIICHHON 3a/1a4l; BU3yalN3HPOBATh JaHHEIC
cpeactBamu 6nbmMoTek pandas, seaborn, matplotlib;

3.2.2 | BBIIOTHATH MHOTOKJIACCOBYIO KiIaccu(uKanuio Merogamu 6ubmmorexu sklearn;

3.2.3 | cTpOUTH IepeBbs PEIICHUH U BHIITOJIHATE IT0 HUM IpeICKa3aHue.

3.3 | Baagertn:

3.3.1 | nocTpoeHus nepeBa peleHUN;

3.3.2 | peanm3anuu aaroputMa ciydaitnoro jeca (Random forest);

3.3.3 | HanucaHust HEHPOHHBIX CETEH;

3.3.4 | oOyueHHs MOJIEITH.

4. CTPYKTYPA U COAEP’ KAHUE TUCHUIIIUHbBI (MOAYJIS)
Kon HanmeHoBaHuUe pa3/iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yaco | Ilpumeuanue
3aHATHUSA / Kype

Pa3nen 1. BBenenue B cucTeMbl HCKYCCTBEHHOTO MHTEJLIEKTA.
IIpenodpadoTka 1aHHBIX.

1.1 HckyccTBenHslit naTeNIeKT. OcHOBHBIE MoHATHA M. MamuaHOE 00ydeHue. 5 2
I'nmybokoe obydenue. OOyueHue ¢ yunreneM u 6e3 yuurens. /Cp/

1.2 JaHHbIe, MoseNb, 00paboTKa TaHHBIX. MeToI0I0THYeCKUe MPUHIIUIIBI aHATH3BI 5 2
naHHbIX. [{enwn, oTambl, METOABI U TEXHUKH.
DunbTparys TpyINUPOBKa U arperaust TaHHbIX. /JIex/

1.3 Busyanuzauus nanusix. Buszyanuzanus nanaeix B Phyton. Busyanuzanus B 5 2
Pandas. bubnuoteku Seaborn u Matplotlib. /Cp/

1.4 AJITOPUTMBI ¥ CTPYKTYpPBI JaHHBIX. bubnnoteka Pandas: cTpyKTyphl JaHHBIX: 5 2
Series n DataFrame. Pabota c csv.
Mp/

1.5 OunbTpanus qanHeix. bubnnoreka Pandas. BeiBog cTpok 1 KomoHOK. MeTo bl 5 2
query, tail, sample, head. O6beauHeHe MeTO10B. /Cp/

1.6 OunbTparys qaHHbX. bubnnoreka Pandas. BeiBoj cTpok 1 KOJIOHOK. MeToibI 5 2
query, tail, sample, head. O6beauHEHE MeTO10B. /J1ab/

1.7 Arperanus maHabIX B Pandas: count, sum, max, min, mean, median. Meto s 5 2
groupby u aggregate. O6benunenne meronos. /Cp/

1.8 Arperauus gansbix B Pandas: count, sum, max, min, mean, median. Metosl 5 2
groupby u aggregate. O0benuHenne MeTo10B. /Cp/

1.9 Busyanuzanus nanasix B Phyton. Meroast Busyanusanuu B Pandas. bubimorexn 5 2
Seaborn u Matplotlib. I'padrku, Termmossle kKapTh, JMATPAMMBI PACCEHBAHUS.
AHanu3 U MHTepHpeTanys pe3ynbTaToB Busyanuzanuu. /Cp/
Paznen 2. MeToabl MAIIMHHOTO 00Y4eHHS

2.1 Pemaromue nepeBrsi: oCHOBHBIE MOHATHA. Kinaccupukamnus. [lepeBbs perieHunit. 5 2
OcHoBHbIE TapaMeTpHl AepeBa. JlepeBo penieHuil B 3agauu perpeccuud. Meron
onmxanmux coceneit. /Jlex/




2.2

Konnenus cimyqaiinoro neca. CiydaiiHas BBIOOpKa TPEHHPOBOUHBIX 00pa3IoB.
VYepennenue nporuosos. [IpoGiiema nepeoOydenns. MeTpuKH KauecTBa MOJIEIH.
Tectuposarne ROC AUC. /Cp/

23

Heiiponnsie cetu. VckyccTBeHHbIe HeHpoHbI. [leprientpon. O0ydenne
HelipoHa. /Cp/

24

I'papuentHsiii ciyck. Jpo6ienue mara mpyu rpaIdeHTHOM CITyCKe.
CroxacTHiecKuil rpaMeHTHBINH ciyck. MeTo Hauckopeimiero cmycka. /Cp/

2.5

Heiiponnas cerb. OgnHocnolinas moaenb. CBepTOUHbIE HEHPOHHBIE CETH.
CBEpPTOUHEIH CJI0H, CII0H TOIBEIOOPKH, ITOTHOCBA3HEIH cinoif. [lenenas

¢ynaxnust. /Cp/

2.6

3anaun pacno3naBanus o0pa3oB. Knaccuduxanus o6bextoB. [Touck
n300pakeHus mo oopasity. /Cp/

2.7

Pemarormue nepesbs: o0ydenne Moaenu. buodnauoreku sklearn, pandas, numpy.
Br16op mapamerpoB monenu. Kpocc-Banunanms. [IpenBapurensHas oopaboTka
JaHHBIX. TpeHUPOBOYHBIA HAOOP AaHHBIX. TecTOBBII HAOOP TaHHBIX.

Mp/

2.8

bubnuoteku sklearn, pandas, numpy. Bei6op nmapamerpos monenu. Kpocc-
Banmpanys. [Ipensapurensaas o6paboTka naHHEIX. TpeHNPOBOYHEIH HabOp
JaHHbIX. TecTOBBIN HAOOP NTaHHBIX.

/J1a6/

2.9

Konnennus ciaydaitnoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB.
VYepennenue mporao3os. [Ipo6nema nepeoOydaenns. Tumsl ommook: true
negative, false positive. Merpuxu kagectBa: Precision, Recall, F1 score.
TecrupoBanue ROC AUC. /Cp/

2.10

Pacro3HaBaHKe PyKOITHCHBIX U(P. AJITOPUTMBI CIIy4ailHOTO Jieca.
OnTuManbHbIC TTapaMeTphl JiepeBa u yieca. /Cp/

2.11

HckyccTBeHHBIH HelpoH. Bxox, GpyHKIMS akTHBanmy (CHTMOMAA,
runepOoamueckuii TanreHc, SoftMax). Ilogdop Becos. /Cp/

2.12

OmnpeneneHre TOHATBHOCTH TEKCTA C MOMOIIBIO HEHPOHHBIX ceTeil. bubnuorexu
tensorflow, Keras, Habop manusix IMDb. /Cp/

2.13

bubnuoteka Keras. [ToTHOCBSI3HBIH U CTIIaXKUBAIONIUI CIIOH, ClIo¥ Dropout.
Pemenue nmpo6nem nepeoOyuenus. /Cp/

2.14

Knaccudukanms nzo0paxeHnit mo HeCKoJIbKUM KitaccaM (bornee aByx). Habop
nanabix Fashion Mnist. /Cp/

2.15

Buemnue ncTouHrKY AaHHBIX Ui aHanu3a. Kuggle. [ToarotoBka naHHbIX.
Pabora ¢ nuzobpakenusmu passoro popmara. /Cp/

2.16

Pacnio3naBanue o0pa3oB. Kitaccudukarus n300pakeHuid KOIIEK 1 cobax.
bubmuoreka keras , ImageDataGenerator. JlocTmkeHHE 3aJaHHOH TOYHOCTH
MOJIENY Ha BaJHJAlIMOHHOH BBIOOpKE. /Cp/

2.17

Hamnucanue coOCTBEHHBIX KJIACCOB ISl OTIMCaHUsl HeWpoHHOM ceTH. HeiipoHn.
Cnoii. Cetb. OOyueHue Mozienu. BeimosHenue npenckasanus. /Cp/

2.18

Ipenckazanue moa Mo pocTy U Becy € MOMOIIBIO HEHPOHHOH CETH.
BrmonHeHue npenckazanus. MUHIMH3AINS 3HAUCHNS (PyHKIIUU TOTEPk.
OOydenue: CTOXaCTHUECKH TpalueHTHBIN ciyck. /Cp/

Pazpnen 3. CamocTosiTesibHAsA padoTa

3.1

ANTOPUTM 00paTHOTO pacipocTpaHeHHs ONTHOKH. DyHKINT aKTHBAIIHIH.
Onenka pabotsi cetu. /Cp/

32

Kommsroreproe 3penue. budbmoreka OpenCV. CermenTanus n300paxxeHuit.
JerexTnpoBaHue 0OBEKTOB.
/Cp/

33

KommnerorepHoe 3penne. bubnnoreka OpenCV. OTchexrnBaHne TBIKYIIIAXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JUII.
/Cp/

10

34

OG6paboTKa ecTecTBeHHOTO si3bika. OCHOBHbIE MOHATHS. TOKEeHe3aIusl.
JlemmaTmzanus. /Cp/

10

3.5

O6paboTka ecTecTBeHHOTO sA3bIKa. [TapcuHr 3aBucuMocteil. PaciosnaBanue
HMMEHOBaHHBIX cymHocteil /Cp/

10

3.6

HoaroToBka k aexuusm /Cp/

3.7

IToaroToBka k JabopaTopHbIM 3aHATHIM /Cp/

Pa3znen 4. KoHTakTHBIE Yachl HA aTTECTALMIO




4.1 3auér /KD/ 5 0,25

5. OHEHOYHBIE MATEPHAJIbBI

OreHOYHBIE MaTEepPHANbI AT IPOBEACHHS IIPOMEKYTOYHOM aTTECTAI[H OOYJAIONINXCS IPUBEACHBI B MPIUIOKECHUH K
paboueii mporpamMMe TUCHUILTHHBL.

@DopMbl 1 BHABI TEKYLIEr0 KOHTPOJIS 110 AUCLHUILIMHE (MOJYIIIO), BUABI 3aJaHUH, KPUTEPHH UX OLICHUBAHUS,
pacrnpernenenne 6aIoB II0 BUAAM TEKYIIETo KOHTPOIIS pa3padaTeIBAOTCS IpeTo1aBaTelieM AUCIUIUTHHEL C yIETOM €€ CIIeIH(UKHI U
JOBOJATCS IO CBEACHHS OOYJarOIMXCS Ha IEPBOM YIEOHOM 3aHITHH.

Tekynmit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS IIPENoJaBaTeNleM JUCLMILUTMHBI (MOIYIs), KaK IIPAaBHUIIO, C
ucronp3oBanreM DVOC mim myTeM IpoBEepKH MUCEMEHHBIX paboT, MPeTyCMOTPEHHBIX pabOYMMH ITPOTpaMMaMH JHUCIHILUIAH B
paMKax KOHTaKTHOM pabOTHI U cCaMOCTOSITENIFHOM paboTsl oOywatomuxcs. [ pukcHpoBaHHs pe3yabTaTOB TEKYIIETO KOHTPOIIS
MoxeT ucnoins3opaTtbes DMOC.

6. YAEBHO-METOANWYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomengyemas qureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue M3narensc O11. anpec
TBO, TOJ
JI1.1 | Huxonsckuii C. H. ABTomaTtu3anys HHGOPMALIMOHHOTO MOBEACHUS U Mocksa: | https://e.lanbook.com/bq
HCKYCCTBEHHBII MHTEIUIEKT: Y4eOHOe ocoone MUPDA,
2020

6.1.2. lonoTHUTeJILHAS JIUTepaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue W3narensc On. agpec
TBO, T'OJI

JI2.1 | Xene3noB M. M. MeTobl ¥ TEXHOJIOTHH 00pabOTKH OOJBIINX JAHHBIX: Mocksa: | https://e.lanbook.com/bg
y4eOHO-MeTouIecKOoe ITocoOue MocKOBCK
ui
rocyiapcT
BEHHBIN
CTpOUTEND
HBII
YHHBEPCH
tet, 2020

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIOJIb3YeMble MPU OCYLIECTBJIEHUH 00Pa30BaTeJHLHOIO MpoLecca Mo AMCHUIINHE
(Mony.110)

6.2.1 IlepeyeHb JINIEH3MOHHOTO M CBOOOHO PACIPOCTPAHAEMOT0 MPOTPAMMHOI0 00ecTedeHust

6.2.1.1 | Python

6.2.2 Ilepevyens npogeccHOHATBHBIX 023 JaHHBIX U MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UadopmarnmonHas cripaBouHas cuctrema Texakcnept https://tech.company-dis.ru

6.2.2.2 | UadopmanmonHas cripaBogHas cucrema "["apant” http://www.garant.ru

6.2.2.3 | baza manubIx ['ocygapcTBeHHBIX CTaHIApTOB http://gostexpert.ru/

6.2.2.4 | ba3a manHbIX «Kene3HomopokHBIE epeBo3KM» https://cargo-report.info/

6.2.2.5 | IlnaTdopma naHHBIX U1 aHanu3a - https://kaggle.com

6.2.2.6

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MO YJISA)

7.1 | YaeOHBIe ayquTOPHH IS IPOBEACHHS 3aHATHH JISKIIMOHHOTO THIIA, YKOMIUIEKTOBAaHHbIE CIICIINATN3HPOBAHHON MEOEIbI0
U TeXHHYECKUMHU CPEACTBAMU 0OydeHHMs: MyIbTHMEIUIHOE 000pyI0BaHUE AT IPeIOCTaBIeHUs yaeOHOH nHpOpMaIu
OOJIBIIION ayJUTOPHHU H/WIH 3BYKOYCHITUBAKOIEe 000pYIOBaHUE (CTAIIMOHAPHOE HIIH TIEPEHOCHOE).

7.2 | YueOHbIE ayAUTOPUH IS POBECHUS 3aHATHI CEMUHAPCKOTO THIIA, TPYHIIOBBIX U HHIMBUAYAIbHBIX KOHCYIbTALINH,
TEKYILEro KOHTPOJIS K IPOMEXKYTOYHOM aTTECTAllNK, YKOMILICKTOBAHHbIE CIICHAIU3UPOBAHHON MEOEIbI0 U
TEXHUYECKUMH CPEeCTBAMH 00yUEHHUsI: MyJIbTUMEANITHOE 000pyA0BaHHE 1/HJIH 3BYKOYCHIIUBAIOLIEE 000PY/I0BaHUE
(cTanoHapHOE WITK TIEPEHOCHOE).

7.3 | [TomemeHNs AL CAMOCTOSATENIBHON PabOTHI, OCHAIIEHHBIC KOMIIBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO TIOAKITIOYEHHS K
cetu "UnTepHeT" M 0OecneyeHrneM JOCTyMa B 3JEKTPOHHYIO HHPOPMaIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

7.4 | [TomemnieHus A7 XpaHEHHS B NPO(PUIAKTHIECKOTO 00CTyKUBaHUS YI€OHOTO 000PyTOBAHUS.




7.5

Jlaboparopun, OCHAIICHHBIC CIEHATbHBIM Ja00PATOPHBIM 000PYIOBaHNEM: KOMIIBIOTEPHOH TEXHUKON C YCTAHOBICHHBIM
I1O: Python, a Takke ¢ BO3MOXKHOCTBIO MOJKITFOYCHUS K ceTH "MHTepHeT" U oOecreueHneM JA0CTYIA B AIICKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA




