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1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

11 OBJIAACHUC CTYACHTAMH OCHOBHBIMH METOAAaMU METOJ0B MAIIIMHHOI'O O6y‘~IeHI/IH, IMOJTY4YCHHUE HABBIKOB

IIporpaMMHUpOBaHus aJITOPUTMOB B o0yactu HCKYCCTBCHHOI'O MHTCJIJICKTA U aHAJIM3a MOJYYCHHBIX PE3YyJIbTAaTOB.

2. MECTO JUCHUILJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Iuk (pazzen) OIT: [51.0.21.02

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJIMHBI

(MOZY.JIST)

OIIK-5 CriocoGeH UCoib30BaTh COBPEMEHHBIC HHPOPMAIMOHHBIE TEXHOJIOTHH U ITPOTPAMMHBIC CPEJICTBA MPU PEHICHUH
po¢eCCHOHAIBHBIX 3aa4

OIIK-5.2 Mcnonb3yeT MEeTO bl KCKYCCTBEHHOT'O MHTEIUIEKTa (MAIIMHHOTO 00YUYCHHMsI) U aHajIu3a OOJBIINX TAHHBIX JUJIs PEIICHUS
MIPUKJIaIHBIX 33134

B pe3ysbTaTe ocBOeHHS TMCHUILIHHEI (MOY.Js) 00yUalomuiicst 10J1:KeH

3.1|13unaTth:

3.1.1|ocHOBHBIC METOIBI MAIIIMHHOTO 00YUCHHS;, KiIacCU(UKAIMIO 3a]]a4 MAITMHHOTO 00YYEHHs; METPUKH KauecTBa MOJICIIH;

¢bynkuuu u Metoasl 6ubmuorexu Pandas: query, tail, sample, head; MeTozb! GuUIbTpalMy U arperaliuy JaHHBIX; IPU3HAKU
nepeo0y4eHHOCTH MOJIENN; MeToIbl Onbinorek sklearn, seaborn, matplotlib u numpy.

3.2|Ymertn:

3.2.1|arperupoBath JgaHHbIC cpeaCTBaMU Python; BEITOIHATE (GUIBTPAIMIO JAHHBIX cpeacTBaMu Python; HacTpauBath Bec

HeWpOHHA; BEIOMPATH TUIT KIACCU(UKATOPa B 3aBUCMMOCTH OT IMOCTABJICHHOM 3a/1a4i; BU3yaIu3UPOBATh JaHHbIC
cpenctBamu 6ubmMorek pandas, seaborn, matplotlib;

3.2.2|BBINONHATE MHOTOKJIACCOBYIO Kilaccuukanuio Meronamu oubiauorexu sklearn;

3.2.3 CTPOUTH ACPCBbs pemel—mﬁ U BBITIOJIHATH 110 HUM IIPEACKa3aHueC.

3.3|Baagern:

3.3.1{mocrpoenus aepea pelIeHU;

3.3.2|peanuzanuu anroputma ciaydaitnoro seca (Random forest);

3.3.3|Hanucanus HEHPOHHBIX CETEH;

3.3.4|o0yueHus MOaEITH.

4. CTPYKTYPA U COJIEP)KAHUE IV CLHUILIMHBI (MOLYJIS)

Kon HanmeHoBaHuUe pa3/ie/10B U TeM /BU] 3aHATUS/ Cemectp / | Yacos | IIpumeuanune
| 3aHATHA Kvbe

Paznen 1. BBenenne nckyccTBeHHbIH HHTEJIEKT

11 UckycctBennsrit matemiekt. OcHoBHbIe ToHsTHA . Mamuaaoe o0y4yeHwe. 4 2
I'my6okoe oOyuenue. OGyueHue ¢ yuurenem u 6e3 yuurens. /Jlex/

1.2 JanHble, Moziesib, 00paboTKa JaHHBIX. METOI0JI0rHYeCKHE TPUHIINTIBI 4 2
aHaIM3bI JaHHBIX. Llenu, 9Tansl, METOABI U TEXHUKH.
@OunbTpanus rpynnyupoBKa U arperanys 1aHHbIX. /JIex/

1.3 Busyanusaius aaHHbIX. Busyanuszanus naHaeix B Phyton. Busyanuzaius B 4 2
Pandas. bu6nuorexu Seaborn u Matplotlib.  /Cp/

1.4 AJITOPUTMBI B CTPYKTYPHI JaHHBIX. bubnnoTeka Pandas: cTpyKTyphl JaHHBIX: 4 2
Series 1 DataFrame. PaGoTa ¢ csv.
Mp/

15 Ounbrpanus naHHbIX. brubnuoreka Pandas. BeiBoa cTpok U KoJ0HOK. MeTo bl 4 2
query, tail, sample, head. O6venuHeHHE MeTOIOB. /TIp/

1.6 Ounbrpanus naHHbIX. brubnnoreka Pandas. BeiBoa cTpok U K0JIOHOK. MeTo bl 4 2
query, tail, sample, head. O6benuHeHHE MeTOIOB. /J1ab/

1.7 Arperarus nansbix B Pandas: count, sum, max, min, mean, median. MeTo b 4 2
groupby u aggregate. O6venuHeHne Metonos. /Cp/

1.8 Arperanus naHHbiX B Pandas: count, sum, max, min, mean, median. MeTosl 4 2
groupby u aggregate. O0benuHeHne meTonoB. /J1a6/

1.9 Busyanusaius ganHsix B Phyton. Merosl Bu3yanuszanuu B Pandas. 4 2
Bubnmoreku Seaborn u Matplotlib. I'paduku, TeroBbie KapThl, TUATPaAMMbI
paccenBaHMs. AHAIN3 U MHTEPIPETalUs pe3yabTaToB Bu3yanusauu. /Cp/
Paznen 2. MeToabl MAIIUHHOTO 00y4eHUsI

2.1 Pemratonue nepeBbsi: ocHOBHBIE NOHATHA. Kitaccupukanus. JlepeBbs 4 2

pemennii. OCHOBHBIE TapaMeTpHI AepeBa. [lepeBo perennii B 3a1adu
perpeccun. Meron Onrxaimux cocenei. /Jlex/




2.2

Konnenuus ciydaiinoro sneca. Ciydaiinas BeIOOpKa TPEHUPOBOUYHBIX 00Pa3LOB.
VYcpennenue nporHo3oB. [Ipodnema nepeoOyueHus. MeTpUKH KauecTBa MOJIEIH.
TectupoBanue ROC AUC. /Jlex/

2.3

Heiiponnsle cetu. MickyccTBeHHble HelipoHsl. Ilepuentpon. O6yueHue HelipoHa.
/Cp/

24

I'papuentHslii criyck. JlpoGiieHue mara npy rpaieHTHOM CITyCKe.
CroxacTU4ecKuil rpaiMeHTHBIH crycK. MeToa Hauckopeiimero crycka. /Cp/

2.5

Heiiponnas cets. Onnocnoitnas moaens. CBEpTOUHbIE HEHPOHHBIE CETH.
CBEpTOoUHBIH C10H, c10i NOABBIOOPKH, IOTHOCBA3HBIH ciloi. LleneBas GpyHKuus.
/Cp/

2.6

Peratonue nepeBbs: o0y4yenue mozaenu. bubnuoreku sklearn, pandas, numpy.
Bri6op mapametpoB Moaenu. Kpocc-sanmunanus. [IpensapurensHas oopaboTka
JAHHBIX. TPEHUPOBOUHBINA HA0OP NaHHBIX. TecTOBBIM HAOOp NaHHBIX.

Mp/

2.7

Bubmmoreku sklearn, pandas, numpy. Bei6op napamerpos mozaenu. Kpocce-
Banuaanus. [IpeaBapurensHas 00paboTka JaHHbIX. TPEHUPOBOYHBIH HAOOP
naHHBIX. TecTOBBIN HAGOP TaHHBIX.

/JTab/

2.8

Konuenust cinyuaitnoro neca. CityyaitHas BBIOOpKa TPEHHPOBOYHBIX 00pa3IloB.
VYcpennenue nporao3os. IIpo6naema nepeodydenust. Tunsl omubok: true
negative, false positive. Merpuku kauectBa: Precision, Recall, F1 score.
TectupoBanue ROC AUC. /Tlp/

2.9

Pacrnio3HaBaHMe pyKOMTUCHBIX ITUMP. AJTOPUTMBI CIy4ailHOTO Jieca.
OnTuManbsHbIe TapaMeTpsl epeBa u jieca. /JIab/

2.10

HckyccTBeHHBIN HeWipoH. Bxo, GyHKINS akTUBAIMK (CHTMOH/IA,
runepOoaryeckuii Tanrene, SoftMax). Iondop Becos. /Cp/

211

OmnpeneneHue TOHAIbHOCTH TEKCTA C OMOIIBIO HEHPOHHBIX ceTell. bubnuortexu
tensorflow, Keras, Habop manueix IMDb. /Cp/

2.12

bubnmoreka Keras. [TomHOCBSI3HBIN U CTIIaKUBAIOIIHI ciou, ciioit Dropout.
Pemenue npo6iem nepeodyuenus. /Cp/

2.13

Knaccuguxanus nzo0paskeHuil o HeCKoIbKUM kitaccaM (Oonee nByx). Habop
nanHbix Fashion Mnist. /Cp/

2.14

BHelHre HCTOYHUKY NaHHBIX 1Is aHanm3a. Kuggle. [ToaroroBka qaHHBIX.
Pabota ¢ n3obpaxenusimu pazHoro ¢popmara. /Cp/

2.15

PacnosznaBanue oOpa3oB. Kitaccudukanms n300pakeHHid KOIEeK 1 co0ak.
Bubnmoreka keras , ImageDataGenerator. JlocTikeHre 3aJaHHON TOUHOCTH
MOJIEJIN Ha BAJIMAAUMOHHON BbIOOpKE. /Cp/

Pazgen 3. CamocTosiTeibHas paboTa

3.1

Hanucanue coOCTBEHHBIX KJIACCOB JUIS ONMCaHUS HeHpoHHOM ceT. Helipon.
Croii. Cers. O0yuenue Moenu. Brinonnenue npeackasanus. /Cp/

3.2

[pexackazanue nosa 1Mo poCcTy ¥ BECy € IIOMOIIBIO HEHPOHHON CETH.
Brinonnenue npeackazanus. MuHUMU3anus 3HaueHus (yHKINU TOTEPb.
OOy4eHue: CToXacTHYECKUit TpaTieHTHBIN cryck. /Cp/

3.3

3amaumn pacrno3HaBanusi o0pa3oB. Kinaccudukanms oobextoB. [Touck
n300pakeHus mo obpasmy. /Cp/

3.4

AJITOpUTM 00PaTHOTO PacpoCcTpaHeHHs: OMMOKH. DYHKIIMY aKTHBAIHH.
Onenka pabots cetu. /Cp/

3.5

KommbrorepHoe 3penue. bubnuoreka OpenCV. CermeHTarus n300paxeHu.
JleTexTHpOBaHHE OOBEKTOB.
/Cp/

3.6

KommsrorepHoe 3penue. bubnuoreka OpenCV. OTcnesxuBaHUe IBIKYIIUXCS
00BEKTOB BO BpeMeHH. Pacrio3HaBaHWe JIHII.
/Cp/

3.7

O06paboTka ecTeCTBEHHOTO si3bIka. OCHOBHBIE IOHATHS. TOKeHe3ausl.
Jlemmaruzanus. /Cp/

3.8

O0paboTKa ecTeCTBEHHOTO si3bIKa. [lapcuHr 3aBrcuMocTeil. PacriozHaBanue
HMMEHOBaHHBIX cyurHocTel /Cp/

3.9

Ionroroska k nexuusim /Cp/

3.10

IMonroroBka k nabopatopHsiM 3aHsTUsIM /Cp/

16

Pa3nen 4. KoHTaKTHBIE Yachl HA ATTECTAIMIO




4.1 3auér /KD/ 4 0,15

5. OHEHOYHBIE MATEPHUAJIbI

OmneHoYHBIE MaTepUAaB ISl IPOBEIECHHUS IPOMEXYTOYHON aTTeCTalli 00YJarONINXCsl MPUBEACHBI B IPHIIOKEHHH K pabodeit
[pOTrpaMMe JTUCLUILTNHBI.

@DopMbl ¥ BUIBI TEKYIIETO KOHTPOJIS MO AUCIUILIHHE (MOIYJIIO), BUABI 33/IaHUH, KPUTEPHU UX OLEHHBAHUS, pacipeiesieHne 0amuion
10 BU/IaM TEKYILET0 KOHTPOJIs pa3padaThIBAIOTCS MPENoJaBaTeieM TUCIUIUIMHBI C YUEeTOM €€ CIIeHU(HKH U TOBOASTCS 10 CBEACHUS
00yJaroIuxcs Ha IepBOM y4eOHOM 3aHSITHH.

Texymuii KOHTPOJIb YCTIEBAEMOCTH OCYILIECTBIISIETCS TPETIoAaBaTeNIeM JUCHUILTUHBI (MOl ), KaK MPaBUIIO, C UCIIOIb30BaHUEM
OUOC wunu myTeM MpOBEPKH MUCBMEHHBIX pa0oT, MPEAYCMOTPEHHBIX pa00YNMH TPOrpaMMaMH JUCIUILIHH B paMKaX KOHTaKTHOU
paboThl U caMoCTOSTENbHON paboThl 0Oyuaromuxcs. st GuKCHpoBaHus pe3yabTaTOB TEKYIIEr0 KOHTPOJISE MOXKET HCIIOJIb30BaThCs
SUOC.

6. YHEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomennyemasi 1urepatypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTOPBI, COCTaBUTENHN 3ariaBue Mznparensc D1. ampec
TBO. TOJT
JI1.1 |Hukonsckuii C. H. ABTOMaTH3aIMs HHGOPMAIIMOHHOTO MOBEICHHS U Mocksa: https://e.lanbook.com/b
HCKYCCTBEHHBIN MHTEIICKT: YueOHOe mocoOue MUPDA, 00k/163824
2020

6.1.2. JlonoHuTeIbHAS JIUTEPATYpPa

ABTODBI, COCTaBUTEIIH 3arnaBue W3znarensc On. agpec
TBO. TOJI

JI2.1 |XKenesnos M. M. MeTOoIBI M TEXHOJIOTHH 00pabOTKH GONBININX TAHHBIX: Mocksa: https://e.lanbook.com/b
yueOHO -MEeTOIM4ecKoe mocooue MockoBck 00k/145102?

i category=1548
rocynapcTB
€HHBII
CTPOUTEINH
HBII
YHUBEPCHUT
et, 2020

6.2 UndopManMoHHbIe TEXHOJIOTHH, HCNIOJIb3yeMble IPH OCYLIEeCTBJIEHNH 00pa30BaTeJbLHOI0 Mpomecca no JMCHUIINHE
(Mony.J10)

6.2.1 IlepeyeHb TUIEH3HOHHOTO H CBOOOTHO PACTIPOCTPAHSIEMOr0 MPOrPaMMHOI0 o0ecreyeHust

6.2.1.1|Python

6.2.2 Ilepeyenb mpodeccHOHATBLHBIX 023 JAHHBIX U WH(POPMAIHOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1|Uudopmaronnas crpaBoynast cucrema Texakcmept https://tech.company-dis.ru

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

6.2.2.3|ba3a nanneix ["ocynapcTBeHHBIX cTaHaapToOB http://gostexpert.ru/

6.2.2.4|ba3a manubix «KemesHomopoxusie mepeBo3kn» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OGECIHHEYHEHHME JUCIUIIJIMHBI (MO Y JIsI)

7.1|YueOHble ayIUTOPUH VI IPOBEJCHNUS 3aHATUH JIEKIIMOHHOTO TUIA, YKOMIIJICKTOBAaHHBIE CIIELUATU3UPOBAHHON MeOEIbI0
Y TEXHUYECKUMH CPEICTBAMU 00yUYEeHUs: MyIbTHMEANIHOE 000pyJOBaHKEe IS IPeAOCTaBIeHUs yueOHoH nHdopmarn
0OJBILION ayTUTOPHHY H/WITH 3BYKOYCHIIMBAIOLIee 000pYyA0BaHIE (CTAMOHAPHOE HIIH TIEPEHOCHOE).

7.2|YueOHble ayIUTOPUH TS IPOBEACHNUS 3aHATHH CEMUHAPCKOTO THIIA, TPYMIIOBBIX U MHANBHIYAJILHBIX KOHCYIbTAINH,
TEKYILEro KOHTPOJISL U IPOMEXKYTOYHOM aTTeCTallUM, YKOMIUIEKTOBAHHbIE CIIEUAIN3UPOBaHHON MeOEbI0 U
TEeXHUYECKUMU CPEICTBAMU 0OyUYEeHUs: MyIbTUMEIUIHOE 000pYA0BaHUE 1/UIN 3BYKOYCHIINBAOLIEe 000pyAOBaHUE
(crauuoHapHOE WU HEPEHOCHOE).

7.3|ITomerteHust Uit CaMOCTOSITEBHOM PabOThI, OCHAIIICHHBIC KOMITBIOTEPHON TEXHUKOM C BOBMOKHOCTHIO MTOJIKIFOUEHHS K
cetu "MuTepHer" 1 obecrneueHHeM JOCTYIA B IEKTPOHHYIO HH(YOPMALIMOHHO-00pa30BaTelbHYIO CPEly YHUBEPCUTETA.

7.4|Ilomeruenus U1 XpaHEHUs U IPOPUIAKTHYECKOTO 00CIyKHBaHUs y4eOHOro 000pyI0BaHUsL.




7.5

JlaGoparopun, OCHaIllEHHbIE CIIEIUAILHBIM JJAOOPATOPHBIM 000PYA0BaHUEM: KOMIIBIOTEPHOI TEXHUKOW C YCTaHOBJICHHBIM
I1O: Python, a Taxxe ¢ BO3MOXHOCTBIO TOAKIIOUYEHUS K ceT "MHTepHeT" 1 o0ecreueHueM JOCTyIa B JIEKTPOHHYIO
MHPOPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHHUBEPCUTETA




