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1. HEJIX OCBOEHUA TUCHHUIIIMHBI (MOJYJIS)

1.1 OBJIAACHUEC CTYJACHTAMH OCHOBHBIMHA METOAAMHU METOJOB MAaIlITMHHOI'O 06yqu1/151, TIOJIYy4Y€HHEC HABBIKOB ITPOTPaMMHUPOBAHUSA
AJIrOPUTMOB B obmactu HCKYCCTBCHHOT'O MHTCJUICKTA U aHaJIN3a NNOJIYUYCHHBIX PE3YyJIbTATOB.

2. MECTO JUCLUILINHBI (MOAY.JI5I) B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBDbI
Lukx (paszen) OIT: [51.0.18.02

3. KOMIIETEHIINX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUIIIMHBI (MOZY JIS)

OIIK-6 CriocoOeH aHanM3UpOBaTh U pa3pabaThiBaTh OPraHU3aIMOHHO-TEXHMYECKHE U SKOHOMHYECKHE TIPOLIECCHI ¢ IPUMEHEHHUEM METOJIOB
CHUCTEMHOT'0 aHAJIM3a ¥ MATEMaTHYECKOTO MOJICITMPOBAHMS;

OIIK-6.2 TIpoBoaXT pacueTbl OCHOBHBIX TIOKa3aTelNei pe3yIbTaAaTUBHOCTH CO3aHUs U IPUMEHEHHSI HHPOPMAITUOHHBIX CHCTEM U
TEXHOJIOTUH

B pesyabTaTe ocBOECHMS JUCUMILIMHBI (MOY.I51) 00yUarOLIUiics J0/KEeH

3.1{3naTn:

3.1.1|pynkumu u metoasl 6nbnuoreku Pandas: query, tail, sample, head, groupby, agg;

3.1.2|MeTop! PUIABTPALIMY U arperalnuy JaHHbIX;

3.1.3|meTozp1 6ubmnotek tenserflow,keras, seaborn, matplotlib;

3.1.4|oCHOBHBIC METO/IbI MAIIIMHHOTO O0YYCHUS;

3.1.5|a"camoOiieBBIC METOIBI

3.1.6]ocHOBHBIC METPUKH KauecTBa MOJEJIel MalllMHHOTo o0y4yeHus:accuracy, precision, recall, F1 score.
3.2|Ymersn:

3.2.1|BBIIONHATE GUIBTPANUIO JaHHBIX cpencTBamu Python;

3.2.2|arperupoBaTh AaHHEIE cpencTBamu Python;

3.2.3|Bu3yanm3upoBarth JaHHBIE CpeACTBaME OnOIroTek pandas, seaborn, matplotlib;

3.2.4|BbIOMpATH THH KJIacCU(UKATOPA B 3aBHCUMOCTH OT MOCTABIICHHOM 3a/1auM;

3.2.5|cTpouThb nepeBbs peleHuil U BHIIOIHITD [0 HUM IPEICKa3aHue;

3.2.6|cTpouts MOAENb "CIy4aiHbIi Jiec" ¥ BBINOJHATH 110 HEH NpeacKa3aHue;

3.2.7|oneHuBaTh Ka4eCTBO MOJIEIN 00yUCHUS;

3.2.8|IpOBOUTH MANIMHHBIN aHATIM3 JAHHBIX ¢ IPUMEHEHHtV HH)OPMAIIMOHHBIX CUCTEM M TEXHOJOTHI;

3.2.9|pemars 3a7a4n KiaccupUKAIIMA METOIAMH MAIIMHHOTO 00yUYCHHUS;

3.2.10|pemmaTh 3a1a4n perpeccuy METOAaMH MAIMHHOTO O0Y4eHUs.

3.3|Baagers:

3.3.1|HaBbIKaMM IOCTPOEHUS AEPEBa PELICHUH;

3.3.2|peanu3auuu anropurMa ciydaiinoro seca (Random forest);

3.3.3|nanmrcanns 0THOCIOWHBIX ¥ MHOTOCIIOWHBIX HEHPOHHBIX CETEH;

3.3.4|HacTpoiiki HEHPOHHBIX CETEH;

3.3.5|00yuenus moaenu.

3.3.6
4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIUHBI (MOY JIST)
Kon HaumenoBanue pa3iesioB U TeM /BU 3aHATHS/ Cemectp / | YacoB | IIpumeuanue
| 3aHATHA Kvbe
Paznen 1. Beenenne B 00padoTKy JaHHBIX
1.1 OcHoBbI 00pabOTKH JaHHBIX. OTKPBITHIE AaHHbIE. MaluHOYnTaeMble (POPMATBI. 5 2
/JTex/
1.2 AJITOPUTMBI U CTPYKTYPHI TaHHBIX. atadpeiimbl. BeiBoJ cTpOK 1 CTONOIOB. MeToab 5 2
loc u iloc.
/JTex/
1.3 AJITOPUTMBI U CTPYKTYPHI TaHHBIX. bubnuoreka Pandas: cTpykrypsl naHHbIX: Series U 5 2
DataFrame. Pa6ora c csv.
Mp/
1.4 Haradpeiimbl. @unbTpanus jaHHbx. Merog query. /Jlex/ 5 2
1.5 Haradpeiimbl. @unbTparust 1anHsix. Meron query. /IIp/ 5 2




1.6

Haradpeiimbl. CopTUpoBKa, IPYIIIAPOBKA U arperanust JaHHbIX. /JIex/

1.7

Haragpeiimbl. CopTUpOBKa, IPYNITUPOBKA U arperanus aaHubix. /TIp/

1.8

Busyanuzanus nanssix. Busyanusanus nanaeix B Phyton. Busyanuzanus B Pandas.
Bbubmuoteku Seaborn n Matplotlib. /JIex/

1.9

Busyanu3zanust nanssix B Phyton. Meronsr Buszyanu3zanuu B Pandas. bubnnorexu
Seaborn u Matplotlib. I'paduiku, TerI0OBbIC KapThl, THATPAMMbI paCCEUBAHHS. AHAIN3
Y MHTEpIIpeTalys pe3yIbTaToB Busyanu3amuu. /T1p/

Ounbrpanuus naHHbX. bubnuoreka Pandas. BeiBoa cTpok u koJoHOK. MeTos! query,
tail, sample, head. O6beaunenne meronos. /TIp/

Arperanus nanHsix B Pandas: count, sum, max, min, mean, median. Meros! groupby
u aggregate. O6benuHeHue MeTonoB. /IIp/

OtuncTka AaHHBIX. PaboTa ¢ mponynieHHbIMY 3HaYeHusAMH. /JIek/

1.13

Ipenobpadorka nanubIX. [IpeobpasoBanue qaHHEIX. /JIek/

1.14

Berpoennbie Habopbl AaHHBIX. PaboTa ¢ mpomnynieHHBIMU 3HAUCHUSMH. 3aMeHa
NaN. /TIp/

1.15

W3menenune natadpeiima. JlobaBnenue cTpok u crondios. KomOnHupoBanue
MetonoB. /JIex/

Wsmenenue natadpeiimMa. lobaBinenne cTpok u ctooioB. KomOuHUpOoBaHHe
MmetonoB. /TIp/

Pazgen 2. MeToabl MalIMHHOTO 00y4eHHs

2.1

Pemaromye nepeBbs: ocHOBHbIE OHATHA. Kiaccudukanus. JlepeBbs pelieHui.
OcHOBHBIE TapaMeTphI AepeBa. JlepeBo pelieHuil B 3a1a4u perpeccu. Meroa
Oommxaimux coceneil. /JIex/

2.2

IpuMeHeHne aHCaMOJICBEIX METOIOB B MallIMHHOM 00y4eHuH. KoHnenus
ciy4aifHoro sieca. CirydaifHas BEIOOpKa TPEHHPOBOYHBIX 00pa3noB. YcpeaHeHHe
nporuo3oB. /Jlex/

2.3

IIpo6nema nepeoOyuenus. Onpenenenue nepeooydeHus, METoAbl 00pHOBI C HUM.
/JTex/

24

Heiiponnslie cetu. MckyccTBeHHble Heliponsl. Ilepuentpon. O6yueHue HelipoHa.
/JTex/

25

I'papuentHsiii cryck. [poGiieHue mara npu rpajueHTHOM ciycke. CToXacTHyecKui
rpaJueHTHbIN cityck. MeToJ Hauckopeiero ciycka. /Jlex/

2.6

Heiiponnas cets. OnHocnoiiHas Mogens. /JIex/

2.7

MertoJ 00paTHOTO pacipocTpaHeHHs OMNOKH. /JIek/

2.8

Metox onopHBIX BEeKTOpOB. /JIek/

2.9

Pemraromue nepeBbs: o0ydenue monenu. bubnuoreku sklearn, pandas, numpy. BeiGop
mapamerpoB mMojenu. Kpoce-Banupauust. [lpenBapurenpHas 00paboTKa JaHHBIX.
TpennpoBouHbIH HA0Op NaHHBIX. TecToBbIi HAOOp NaHHBIX. JIepeBo KiaccH(UKaLUU.
/J1ab/

2.10

Pemraromue nepeBbs. BiOop onTuManbHBIX TapaMeTpoB Jiepesa. JlepeBo perieHuii B
3a/1a4yax perpeccuu.
/J1ab/

2.11

Bubnuoreku sklearn, pandas, numpy. Beibop napamerpos mozaenu. Kpocc-
Banuanus. [IpenBapurensHas 00paboTKa TaHHBIX. TPEHUPOBOYHBIA HAOOP JAHHBIX.
TecToBblit HAOOp TAHHBIX.

/J1a6/

2.12

IIpumeneHnue ancaMOJIeBBIX METOZIOB B MalIMHHOM 00yueHuu. Konnemnmus
cirydaiiHoro seca. Ciydaiinas BBIOOpKa TPEHUPOBOUHBIX 00Opa3LOB. Y cpeIHEeHHE
nporHo3oB. [Ipo6nema nepeoOyuenus. /J1ad/

2.13

Tumne! omuOOK: true negative, false positive. MeTpuku kauectsa: Precision, Recall, F1
score. TectupoBanre ROC AUC. /J1a6/

2.14

Pacnio3naBanue pyKOMUCHBIX IUGP. AJNTOPUTMBI CIydaiHOro jeca. OnTHMANbHbBIC
napaMeTpsl iepeBa u neca. /J1a6/

2.15

HckyccTBeHHbIH HelipoH. Bxoj, GyHKIMS akTHBAIMK (CUTMOHIA, THIIEPOOTHYECKHH
taHreHc, SoftMax). [Ton6op Becos. /J1ab/




2.16 OmpeneneHre TOHATBHOCTH TEKCTa C IIOMOIIBI0 HEHPOHHEBIX ceTeil. bubnmmoTtexu 6 2
tensorflow, Keras, Ha6op ganusix IMDb. /J1a6/

2.17 Bubnmnoreka Keras. [ToaHOCBSA3HBINA U criiaxxuBaromuii ciou, cioit Dropout. Pemenne 6 2
npo6ieM nepeodyuenus. /J1ad/

2.18 Knaccudukarus n3obpaxkeHuit o HeCKOIBKIUM KitaccaM (6oxee nByx). Habop 6 4
nanaeix Fashion Mnist. /J1a6/

2.19 BHerHne ucTOYHUKY AaHHBIX s aHanu3a. Kuggle. [ToaroroBka ganubix. Pabora ¢ 6 2
n300pakeHusIMU pasHoro opmara. /J1ad/

2.20 PacnoznaBanue o6pazos. Kinaccudukanuns n300pakeHui KOIeK 1 co0ax. 6 4
Bbubmmotexka keras , ImageDataGenerator. JlocTimkeHHe 3aJaHHOH TOYHOCTH MOJIEITH
Ha BaJIMJAIIMOHHOM BeIOOpKE. /J1ab/

2.21 Hanucanue coOCTBEHHBIX KJIACCOB ISl OMUCaHUs HeliponHoi cetu. Heitpon. Crioi. 6 4
Cets. OOyueHue Moaenu. Brmmonrenune npenckasanus. /J1a6/

2.22 IIpenckazanue nosna Mo pocTy U BeCy ¢ IIOMOUIBIO HEMPOHHOH ceT. BrimonHnenne 6 2
npenckasanus. MuHIMH3aMs 3HadeHus GyHKImH noteps. OOy4eHue:
CTOXaCTHYECKUl rpalieHTHBIN ciycK. /J1ad/

2.23 Mertoj onopHbIX BEKTOPOB. /J1ab/ 6 4
2.24 Metoxa 00paTHOTO pacnpocTpaHeHus ommnoku /J1a6/ 6 4
2.25 Pabora ¢ HeCTpyKTypUpOBaHHBIMU JaHHBIMH. /JIab/ 6 4

Pa3nen 3. CamocrosiTesibHasi padora

3.1 Bubnnorexka NumPy. Pabora ¢ matpumiamu. /Cp/ 5 6
3.2 IMoxaroroska k sekiusm /Cp/ 5 8
33 IToxroroBka k npakTuyeckum padoram /Cp/ 5 7
34 Anroputm obpatHOTO pacnpocrpaneHus ommoOkn. Oyuknny aktuBamm. OneHka 6 18
pabotsl cetu. /Cp/
3.5 3anaum pacrno3HaBaHusi 00pa3oB. Kiaccudukanus o0bexToB. [Torck nzo0paxeHus no 6 18
o0pasuy. /Cp/
3.6 Kommnbroreproe 3penne. bubnmorexka OpenCV. CermenTtanus n300pakxeHHMA. 6 18
JerexTupoBaHne OOBEKTOB.
/Cp/
3.7 Komnbroteproe 3penne. budnuorexa OpenCV. OTcne:xuBaHue ABHKYIIAXCS 6 20
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JIHIL.
/Cp/
3.8 IToxaroroska k sekiusam /Cp/ 6 5
3.9 IToaroroBka k 1abopaTopHbIM 3aHATHAM /Cp/ 6 30
3.10 O06paboTka ecTeCTBEHHOTO s3bIKa. Kitaccudukarust JUIMHHBIX TEKCTOB. BekTopHas 5 10
mozenb Tekcra. /Cp/
3.11 O0paboTka ecTeCTBEHHOTO s3bIKa. JIUCTpUOYyTHBHAsA CeMaHTHKA. BekTopHble 5 10
npescTaBieHus cios. /Cp/
3.12 MarteMaTH4YecKHe OCHOBBI HCKYCCTBEHHOTO HHTeITeKTa /Cp/ 5 40
3.13 Buonoruueckuit Heiipon. [Tpuniun padotsr. /Cp/ 5 10
3.14 JluurBuctuueckuil ananus. M3sneuenue npusHakos. /Cp/ 5 12
3.15 SI3p1kOBEIE MOzenH. [ eHepanus Tekcta. PexyppeHTHbie HelipoHHbIe cetu. /Cp/ 6 16

Pa3nen 4. KoHTaKkTHBIE Yachl HA aTTECTALMIO

4.1 3auér /KD/ 5 0,25

4.2 Dx3amen /KD/ 6 2,35

5. OHEHOYHBIE MATEPHAJIbI

O1neHOYHbIE MaTepUAIIBI IS IPOBEACHUS MPOMEKYTOYHON aTTecTalliyi 00yYaroLXCsl TPUBECHBI B IPUIIOKEHHH K paboyel mporpamme
JUCHUTUINHBIL.
DopMBI ¥ BUIBI TEKYIIET0 KOHTPOJISI O JUCHUIIMHE (MOIYJIIO), BUIBI 3aJaHUH, KPUTEPHUU UX OLICHUBAHUS,




pacrpesieneHre 6aJuIoB 10 BHIaM TEKYILEro KOHTPOJIs pa3padaThIBAIOTCS MPenoiaBaTesieM AUCLMILINHBI C yUeTOM ee ClieUBHUKH 1
JIOBOJIATCS [0 CBEJICHHS 00YUAIOMINXCsl Ha TIEPBOM y4eOHOM 3aHSATHH.

TexyImuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTRIIETCS IIPEIoaBaTeNIeM JUCIUILTHHBI (MOyJIs), KaK PaBHIIO, ¢ HCIoIb30BaHHeM D110C
WITH ITyTeM TIPOBEPKHU ITICEMEHHBIX padoT, MPEeyCMOTPEHHBIX PAa0OYNMH IIPOrpaMMaMH JUCIHILTHH B PaMKaX KOHTAKTHOW paOOTHI 1
caMoCTOATeNbHON paboTh! oOydatomuxcs. i1 GUKcupoBaHUs pe3yIbTaToOB TEKYILETO KOHTPOIIS MOXKeET Hcnonb3oBatses DMOC.

6. YYHEBHO-METOINYECKOE © THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JIS)

6.1. Pexomenayemasi iutepaTypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOPBI, COCTaBUTEIHN 3ariaBue Wznparensc D11 ampec
TBO. TOJ
JI1.1 |Huxonsckuii C. H. ABTOMaTH3aIM HHHOPMAIIMOHHOTO [TOBEACHUS U MockBa: https://e.lanbook.com/b
UCKYCCTBEHHBIII HHTEIIEKT: YueOHoe nmocobue MIP3A, 00k/163824
2020

6.2 UndopmamoHHbIe TEXHOJIOTHH, HCIOIb3yeMble IIPH OCYIECTBICHUH 00PA30BATEILHOIO MPOLEcca M0 AUCHUNINHE (MOAYJII0)

6.2.1 IlepeyeHb JTULEH3UOHHOIO H CBOOOJHO PACIPOCTPAHAEMOI0 IPOIPAMMHOIO o0ecredeHus!

6.2.1.1

| Python

6.2.2 Ilepeuenb mpodrecCHOHATBHBIX 023 JAHHBIX U HHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

WNudopmannonnas cripaBouHas cucrema Texakcnept https://tech.company-dis.ru

6.2.2.2

Wudopmannonnas cipaBouHas cucrema "['apant” http://www.garant.ru

6.2.23

basa mannbIx ['ocynapcTBeHHBIX cTaHmapToB http://gostexpert.ru/

6224

baza nannbix «XKene3nonoporxHble mepeBo3km» https:/cargo-report.info/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIIUHBI (MOAY JIS)

7.1

VueOHble ayAUTOPHH IS IIPOBEACHHUS 3aHATHI JEKIMOHHOTO THIIA, YKOMIUIEKTOBaHHBIC CIICIAATN3HPOBAHHON MEOCIBIO 1
TEXHUYECKUMH CPEACTBAMH 00yUYCHHS: MyJIbTUMETHUITHOE 000pyI0BaHKE IS IPEI0CTaBIIeHHs yueOHOH HH(OpMAIIUK OOJIBIION
ayJUTOPUH W/WJIH 3BYKOYCHIIMBAIOIee 000pyI0BaHUe (CTAIIMOHAPHOE WITH IEPEHOCHOE).

7.2

YueOHble ayUTOPUH IJIs IPOBEACHUS 3aHATHH CEMHHAPCKOTO THUIA, IPYIIIOBBIX U HHAWBUIYANbHBIX KOHCYJIBTAINN, TEKYILETO
KOHTPOJIS U [IPOMEXKYTOYHOM aTTECTAIIMH, YKOMIUICKTOBAHHBIC CIICIUAIA3UPOBAHHON MEOCIBIO i TEXHMIECCKUMHU CPEACTBAMU
00yueHus: MyJIbTUMEIHIHHOE 000PYA0BaHKHE H/UJIH 3BYKOYCHIIHBAOIee 000pyI0BaHHE (CTAIMOHAPHOE WM TIEPEHOCHOE).

73

IMomemnenust 17151 caMOCTOSATEIbHON pabOTHI, OCHALIIEHHbIE KOMIIBIOTEPHOH TEXHUKON ¢ BOSMOXHOCTBIO OAKIIOYEHHUS K CETH
"NuTepHeT" 1 00eCIIeYeHHEM IOCTYIIa B AJIEKTPOHHYIO HH()OPMAIOHHO-00pa30BaTENIbHYIO CPpELy YHUBEPCUTETA.

7.4

HOMGHIGHI/ISI JJI XpaHCHUA U l'IpO(bI/IJ'IaKTI/I‘IECKOFO 06CJ'Iy)I(I/IBaHI/I$[ y‘I66HOFO 060pyZ[OBaHI/IH.

7.5

JlaGoparopuiu, OCHaIllEHHBIE CIIEIUAILHBIM JIJA0OPATOPHBIM 000PYAOBaHUEM: KOMIILIOTEPHOI TEXHUKOW C ycTaHOBJICHHBIM [10:
Python, a Takxe ¢ BO3MOXXHOCTBIO MOAKITIOUEHUS K ceTH "MHTepHeT" 1 oOecreueHreM A0CTyna B 3JICKTPOHHYIO

UH(OPMAIIOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA




