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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 JUCHUTIIJIUHBI (MOJY.JIsI) B CTPYKTYPE OBPA3OBATEJLHOM ITPOTPAMMBI

Lukx (paszen) OIT: [51.0.35.01

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

OIIK-10 CriocobeH popMyarpoBaTh U peliaTh HAyYHO-TEXHUYECKUE 3a/1a41 B 00JIaCTH CBOCH MPOdecCHOHABHOM IeATeIbHOCTH

OIIK-10.2 Ucmone3yeT OCHOBHBIE METO/BI H TEXHOJIOTHH UCKYCCTBEHHOTO MHTEIUIEKTA ISl PEIICHHs TUTIOBBIX 3a/1a1

YK-1 Crnocoben OCYIIECTBJIATH KpI/ITI/I‘IGCKI/Iﬁ aHaJIn3 HpOGJ’ICMHHX CI/ITyaHI/Iﬁ Ha OCHOBC CUCTEMHOTI'O I10AX0/Ja, BI)Ipa6aTI)IBaTI> CTpaTeruro

IEeHCTBHI

VK-1.3 BeipabaTbiBaeT CTpaTeruo JSUCTBHIA JJIs pEIICHHs PUKITAHBIX 33/1a4, UCIIOJIb3YS TEXHOJOTHH HCKYCCTBEHHOTO MHTEIUICKTA

B pe3ysbTaTte ocBOeHNS JMCHUILUINHBI (MOXYJIs1) 00yYaOIMiics T0IAKeH

3.1

3HaTh:

3.1.1

- KJIaCCI/I(I)I/IKaL[I/IIO 3a1a4, peoracMbIX METOJaMH UCKYCCTBEHHOI'O HHTCIIJICKTA,

3.12

-MCTPUKH OLICHKN Ka4€CTBa MoJiener u AJITOPUTMOB;

3.13

- OCHOBHBIE METO/Ibl MAIMHHOT'O O0Y4EHUSI, IPOILIECCHl M CEPBUCHI TI0 00pabOTKE JaHHBIX U BHIPAOOTKE PEeLICHUH B 001aCTH
po¢eCCHOHANBHON e TENbHOCTH;

3.14

- KOMIIJIEKC TCXHOJIOTUYCCKUX pe]HeHPIfI, I/IMI/ITI/IpyIOHII/Iﬁ KOTHUTHUBHBIC (byHKI_[I/II/I 4eJIOBEKa U IMO3BOJISIOMINH TIpH BBIITOJITHCHUN
3a1a4 JOCTUT'aTh PE3YJIbTAThl, COIIOCTABUMBIC C pE3yJIbTaTaMU I/IHTEHHGKTyaHBHOﬁ JACATCIBHOCTH YCJIOBCKA,

3.2

YMeTh:

3.2.1

-BBIOpATh NOAXOAALIYIO METPUKY AJIs OLICHKH KauyecTBa MOAENIHU U aJlTOPUTMA.
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- arperupoBarh, GUIBTPOBATH, HACTPAUBATH BeCa, BEIOMPATh KIACCH(PUKATOPHI, KIACCH(DUIIMPOBATh, BU3yalIn3UpOBaTh IaHHBIC,
CTPOUTD JIEPEBbsSI PEIICHHUH C HCIOIF30BaHUEM SI3HIKOB BEICOKOTO YPOBHS JIISL PEIICHHsT HAYYHO-TEXHUUECKHX 33/1a4 B 001acTh
Mpo¢eCCHOHANBEHON AeATELbHOCTH; HABBIKAMH HAIIMCAHUS HEHPOHHBIX CETEH JUIS PEeLICHUS HayYHO- TEXHUYECKHUX 3a/1a4 B
obacTy cBoel IpohecCHOHATIBHOM eI TeNbHOCTH;

3.2.3|- HaBbIKaMU OOY4EHHUS MOJIENIU C UCIOJIb30BaHUEM MHCTPYMEHTOB HCKYCCTBEHHOT'O MHTEIUICKTA.
324
3.3|Baagern:
3.3.1|- HaBbIKAMHU HANMCAHUsl HEUPOHHBIX CETEH /IS pelIeHHs] HAYYHO-TEXHUUECKUX 3a/1a4 B 00JIACTH CBOEH MPO(ECCHOHATBHOM

JACATCIIBHOCTH,
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- HaBbIKaMH 06y‘-ICHI/I$I MOJCIH C UCIOJIb30BAHNEM HHCTPYMCHTOB UCKYCCTBCHHOT'O HHTCIJICKTA.
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-HaBbIKaMH OLCHKH Ka4€CTBa paGOTLI aJIropur™Ma B 3a/1a4ax Knaccmbmcaupm " perpeccuu.

4. CTPYKTYPA U COJIEP’)KAHUE JUCLUIIIMHBI (MOY.JI5T)

Kon HaunmenoBanue pa3iesioB U TeM /BU 3aHATHS/ Cemectp / | YacoB | IIpumeuanue
3aHATHA Kypc
Paznen 1. Beenenne uCKyCCTBEHHBIH HHTEJLIEKT
1.1 HckyccrBennslil untennekT. OcHoBHble noHsTus M. MamunHoe 00yueHue. 7 2
I'my6okoe oOyuenue. OOydeHue ¢ yuureneM u 6e3 yuaurens. /Jlex/
1.2 JlanHble, MoJieNb, 00pab0TKa JaHHBIX. METO0I0THYECKUE TIPHHIIMATIBI aHATHU3bI 7 2
JaHHBIX. L{eny, STambl, MEeTOIbI U TEXHHUKH.
durbTpanys rpyNITHPOBKA U arperanus JaHHEIX. /JIex/
1.3 Busyanu3zanust nansbix. Buszyanuszanus ganseix B Phyton. Busyanusanus B Pandas. 7 2
Bubnuorexn Seaborn u Matplotlib. /Jlex/
1.4 ANTOpUTMBI U CTPYKTYPHI AaHHBIX. bubnuoTteka Pandas: cTpykTypbl aHHBIX: Series U 7 2
DataFrame. Pa6ora c csv.
Mp/
1.5 Odunbrpanus naHHbX. buodnuoreka Pandas. BeiBoa cTpok u KoJIOHOK. MeTobI query, 7 2
tail, sample, head. O6beuHeHne MeTo0B. /IIp/
1.6 Arperanus naHHbeIX B Pandas: count, sum, max, min, mean, median. Metos! groupby 7 2
u aggregate. O0benunenue meronos. Copruposka. /I1p/
Pa3nen 2. MeToabl MAIIMHHOTO 00y4YeHUS




2.1 Pemaromue nepeBbs: ocHOBHEIE TOHATHA. Knaccudukauus. JlepeBbs penieHui. 2
OcHOBHBIE TapaMeTphI AepeBa. JlepeBo pemeHuil B 3a1a4u perpeccui. MeTos
6mpxaiimux coceneil. /Jlex/

2.2 Konuenuus cityvaiinoro sneca. CiydaiiHast BHIOOpKa TPEHUPOBOUHBIX 00Pa3LOB. 2
VYcpennenne nporao3os. [Ipobinema nepeoOyuenus. MeTpuku KauecTBa MOJICIH.
TecrupoBanne ROC AUC. /JIex/

23 Heiiponnsle cetu. MckyccTBeHHble Heliponsl. Ilepuentpon. O0yueHue HelipoHa. 2
/J1ex/

2.4 I'pamuenTHsIi ciyck. J{po0ieHue mara npu rpaTldieHTHOM cirycke. CTOXaCTHYeCKHH 2
TpaJMeHTHBIN crycK. MeToa HaucKopeiiiero crnycka. /JIex/

2.5 Heiiponnas cets. OnHocnoiiHas Mmojens. CBepTouHble HEHpPOHHbIE ceTH. CBEPTOUYHBIN 2
CJIOH, cJI0¥ TOABBIOOPKY, ONHOCBS3HbIN ciioi. LleneBas dynkius. /Jlex/

2.6 Permraroriue aepeBbs: o0yduenue moaenu. bubnuoreku sklearn, pandas, numpy. Bei6op 2
napametpoB mozaeiu. Kpocc-Banupanust. [IpeapapurenbHas o0paboTka JaHHBIX.
TpenupoBouHslif HA00p HaHHBIX. TecTOBbIH HAOOP TaHHBIX.
Mp/

2.7 Kownuemniwst cinydaiinoro neca. CityuaitHas BBIOOpKa TPEHHPOBOUHBIX 00pa3IioB. 2
VYcpennenne nporHo3oB. [Ipobnema nepeoby4uenus. Turbl omuboK: true negative,
false positive. Merpuku kauectBa: Precision, Recall, F1 score. TectupoBarnre ROC
AUC. /Mlp/

2.8 HckyccTBeHHBIN HelipoH. BXon, GyHKIMS akKTUBALUH (CUTMOUIA, THIIEPOOTHICCKHIA 2
taHreHc, SoftMax). [Ton6op Becos. /TIp/

2.9 Bubnmoreka Keras. [TomHOCBSI3HBIN 1 CritakuBaroLIuid ciion, ciioi Dropout. Pemenue 2
npobiiem niepeoOydenws. /TIp/

2.10 BuenrHue ucTouHuky 1aHHbIX A1 aHanu3a. Kuggle. IloaroroBka nanusix. Pabora c 2
n300paxeHussMu pasHoro opmara. /TIp/
Pa3nen 3. CamocTrosiTesibHas padoTa

3.1 KommsrotepHoe 3penune. bubnuorexa OpenCV. OtcnexuBaHue ABIKYIIUXCS 3
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JIHIL.
/Cp/

3.2 O06paboTka ecTecTBEHHOTO 53bika. OCHOBHBIC IOHATHA. TOKEHE3aIusl. 4
Jlemmaruzauus. /Cp/

33 TToxroroska k siekiusim /Cp/ 8

34 IToxaroroBka k nmparkuueckuM 3austusm /Cp/ 8

3.5 O06paboTka s13bIKa B 331a4aX HH(GOPMALIMOHHOTO TIOUCKa. AHaIU3 ToHaNbHOCTH. /Cp/ 8
Pa3nen 4. KouTaKkTHEIE Yachl HA ATTECTALIUIO

4.1 3auét /KD/ 0,25

5. OHEHOYHBIE MATEPHAJIbI

OHGHO‘IHBIG MaTepuaibl U1 IIPOBEACHUSA HpOMe)KyTO‘IHOfI aTTeCTalun 06yqa101111/1xc;1 NPUBEACHLI B IIPHUIIOXKCHUHN K pa60qel71 nporpamme

THUCIUTIIIAHEL.

cDOpMLI 1 BHUJbI TEKYIICTO KOHTPOJIA 110 AUCHUILIMHE (MO)IyJ'IIO), BH/JIbI 3a)laHI/II71, KPUTCPHUU UX OLICHNBAHUA, pAaCIIPCACIICHUC 0aJlIoB T10
BUJaM TEKYIIEr0 KOHTPOJIA pa3pa6aTI>IBaIOTC$[ MpernoaAaBaTejieM AUCHUIUIMHBI C YYETOM €€ CHGHI/I(bI/IKI/I U JOBOIATCA 40 CBECACHUA

o0yuaromuxcsi Ha NIepBOM y4eOHOM 3aHSTHH.

Texymuidi KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS MPENoAaBaTeNeM JUCUUILTHHBI (MOYIIs), KaK MPaBuIIo, ¢ ucroias3oBanuem SNOC
WY ITyTeM IPOBEPKU MUCbMEHHBIX paboT, MPEAyCMOTPEHHBIX PAaOOUYUMHU MPOTrpaMMaMK AUCIUIUIIH B paMKaX KOHTaKTHOH pabOTHI U
CaMOCTOSITENIbHOM paboThl o0yvarommxcs. s pUKCHpOBaHMS PE3yJIbTATOB TEKYIEro KOHTPOJIS MOXKeT ucnolb3oBathesi DMOC.

6. YHEBHO-METOANYECKOE © THOOPMAINNMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MO1Y JIS)

6.1. Pexomenayemas anreparypa




6.1.1. OcHoBHas aUTEpaTypa

ABTODBI, COCTaBUTEIH 3arnasue Wzparensc On. agpec
TBO. TOJI
JI1.1 |Huxonsckuii C. H. ABTOMaTH3a1 NHHOPMAIIMOHHOTO MTOBEACHHUS U Mocksa:  |https://e.lanbook.com/b
HCKYCCTBEHHBIH UHTEIICKT: YueOHoe mocodue MUPDA, [ook/163824
2020
6.1.2. lonoJHUTeJbHAS JIUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue W3parensc On. anpec
TBO. TOJI
JI2.1 |XKenesnor M. M. MeTo/ibl U TEXHOJIOTHH 00pabOTKH OOJNBIINX AaHHBIX: yueOHO - |Mocksa:  |https:/e.lanbook.com/b
METOAMYECKOE 1mocobue MockoBck [ook/145102?
ui category=1548
rOCyIapCTB
EHHBIN
CTPOHTEIb
HBIN
YHUBEPCHT
er, 2020

6.2 NHdopManoHHBbIe TEXHOJIOTHH, HCIOJIb3yeMble IIPH OCYIIECTBICHUH 06PA30BaTEILHOIO NMPoOLecca M0 AUCHUILTHHE (MOLYJII0)

6.2.1 Hepeqeﬂb JINIEH3HOHHOTO M CBOOOIHO PacnpocTpaHsieMoro nporpaMmMHoOro odecneyeHust

6.2.1.1

| Python

6.2.2 Hepeqem, IIpO(l)eCC]/IOHaJIbeIX 0a3 JAHHBIX H HHq)OpMaIII(IOHHLIX CIIPAaBOYHBIX CUCTEM

6.2.2.1

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

6.2.2.2|udopmannonHas cripaBouHas cucrema "I'apant” http://www.garant.ru

6.2.23

Baza nannbix ['ocynapcTBeHHbIX cTanaapToB http://gostexpert.ru/

6.2.2.4|ba3a nansbix «XKene3HomopoKHBIE TEpeBO3KN» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIIUHBI (MOJY JIS)

7.1

y‘{eGHbIC AyJUTOPUU 11 IPOBEACHUA 3aHATHI JICKIMOHHOTI'O THII4, YKOMIIJICKTOBAHHBIC CHCLlHaHH3HpOBaHHOﬁ MC6CHI>}O )51
TEXHUYECKUMHU CPECTBAMHU O0YUCHUS: MyJIbTHMEIUIHOE 000PYA0BaHUE IJIsI IPEIOCTABICHHS YIeOHOU HH(POPMAIIUKU OONBIION
ayJJUTOPUH W/WIIK 3BYKOYCHIIMBAIOIIee 000py10BaHUE (CTALIMOHAPHOE UITH IIEPEHOCHOE).
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VueGHble ayAMTOPHH ISl TIPOBEACHHUS 3aHIATHI CEMUHAPCKOTO THUIIA, TPYIIIIOBBIX U HHIWBHIYaJIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJIA 1 l'lpOMC)KyTO‘{HOﬁ aTTeCTallui, YKOMIUICKTOBAHHBIC CHGHI/IaJ'[I/I?)I/IpOBaHHOﬁ MC6CHBIO 1 TEXHUYCCKUMH CPEACTBAMU
00y4eHHs: MyJIbTUMENITHOE 000pyI0BaHKE H/HIIN 3ByKOYCHIIMBAOIIEe 000pyJ0BaHHE (CTAlMOHAPHOE HIIH IEPEHOCHOE).

7.3

[TomereHus Ui CaMOCTOSITENBHOM PabOThI, OCHAIIIEHHBIE KOMIIBIOTEPHOM TEXHUKON C BO3MOXHOCTBIO HOKIIIOYEHUS K CETH
"NutepHetr" U 00ecrieueHHeM JIOCTYIIA B AJIEKTPOHHY0 HH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHTETA.
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ITomerneHus i XpaHeHust U MPO(YUITAKTHIECKOTO 00CITYKUBaHUS Y4eOHOTO 000y IOBaHUS.

7.5

JlaGoparopuu, OCHaIllEHHBIC CIICIUAILHBIM JIJA0OPATOPHBIM 000PYAOBaHHEM: KOMIILIOTEPHOI TEXHHUKOW C yCTaHOBJICHHBIM [10:
Python, a Takxke ¢ BO3MOXXHOCTBIO MOAKITIOUSHHUS K ceTh "MHTepHeT" 1 00ecreueHreM JOCTYTa B JIEKTPOHHYIO
MHPOPMAITUOHHO-00Pa30BATENILHYIO CPEy YHHBEPCUTETA




