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[IpakTuueckue 16 16 16 16
Konr. u. Ha arrect. B |0,25 10,25 10,25 10,25
niepuon OC
HUroro ayn. 32 32 32 32
KonrakrtHast pabora 32,25 (32,25 [32,25 32,25
Cam. pabora 31 31 31 31
Yackl Ha KOHTPOITh 8,75 |8,75 |8,75 8,75
Hroro 72 72 72 72




[Iporpammy cocraBmi(u):

K.n.n., ooyenm, Troocuna U.B.

Pabouast nporpamMma JUCLMILIUHEL

TexHnonoruu HCKYCCTBCHHOI'0 HHTEC/IJICKTA

pa3paborana B cootBercTBuH ¢ ®I'OC BO:

DenepanbHbIil rOCYAapCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT BHICIIETO 00Pa30BaHUs - CHEHUAIHTET 110 crenuaibHocTr 23.05.01
Ha3zemHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKHE cpezicTBa (pruka3 MunoOpHayku Poccun ot 11.08.2020 r. Ne 935)

COCTaBJIeHa Ha OCHOBaHUM y4yeOHoro miaHa: 23.05.01-24-1-HTTCn.pli.plx

CrerranbHocThb 23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE cpeacTBa HampaBneHHocTs (poduiis) [TogpeMHO- TpaHCTIOPTHBIE,
CTPOUTEINBHEIE, TOPOKHBIE CPEICTBA K 000PYJOBAHNE

Pabouas nporpamma oo0OpeHa Ha 3acelaHuH Kadeaps

Hudpossbie TexHoa0run

3aB. kadenpoit



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: [51.0.37.01

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

OIIK-2 Cnoco6eH pemiath npo)eCCHOHANBHBIC 331a4H C HCIOJIb30BAHHEM METO/IOB, CIIOCOOOB M CPEICTB MOJIYUCHUS, XPAaHECHUS U
nepepadoTKu MH(GOPMALIMH; UCIIOIB30BaTh HHPOPMALIMOHHBIE U IIU(POBBIC TEXHOJIOTUHU B MPOPECCHOHANBHON ICATEILHOCTH;

OIIK-2.3

I/ICHOJ’ILSyeT OCHOBHBIC METOJBI U TEXHOJIOI'MHA UCKYCCTBEHHOI'O MHTCIUICKTA JJId PCIICHUA TUIIOBBIX 3a1a4

YK-1 CriocobeH ocymecTBIATh KPUTHIECKUH aHaIn3 IPOOJIEMHBIX CUTYalui Ha OCHOBE CHCTEMHOT'O MOJX0/a, BEIPadaThIBaTh CTPATETHIO

nNerCcTBHI

VK-1.3 BI)Ipa6aTI>IBaeT CTpATCruro HeﬁCTBHﬁ JUISL pEHICHUSA MPUKIIAAHBIX 3a/1a4, UCIIOJIb3Ys TEXHOJOTHH UCKYCCTBCHHOI'O MHTCIIJICKTA

B pe3yibTaTte ocBoeHNSs TUCHUILTHHBI (MOIYJIs) 00yUaromuiics T01KeH
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3HaTh:

3.1.1

- Knaccn(bmcaumo 3a/1a4, peuiacMbIX METOAaMH UCKYCCTBCHHOI'O MHTEJIJICKTA,

3.1.2

-MCETPUKU OLICHKN Ka4eCTBa Moz[eneﬁ " aJilrOpUTMOB,

3.1.3

- OCHOBHBIE METOJIbl MAIIMHHOTO O00YYEHUsI, TIPOLIECCHI U CEPBUCHI IO 00pabOTKe JaHHBIX U BEIPAaOOTKE pelIeHnid B 001acTi
npodeccnoHanbHON ASSTENFHOCTH;

3.14

- KOMIIICKC TCXHOJIOTHYCCKUX pe].HeHHﬁ, I/IMI/ITI/Ipy}OH.[I/Iﬁ KOTHUTHUBHBIC q)yHKLII/II/I YCJIOBCKA U HO3BOJ'I}I}OH.[PII>1 IIPpA BBIITOJTHCHUH
3a/1a4 JOCTUTaTh PE3YJIbTAThl, COIIOCTABUMBIC C pE3yJIbTaTaMU HHTeHHeKTyaJ’IBHOﬁ JCATCIbHOCTH YCIIOBCKA,

3.2

YMmern:

3.2.1

-BI)I6paTI) noaxXo a1y r0 METPUKY U1 OHCHKHU KaueCTBAa MOACIIN U aJIrOpUTMa.
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- arperupoBath, PUIBTPOBATh, HACTPAUBATH Beca, BRIOMPATH KiIaCCH(HKATOPHI, KIacCH)HUIUPOBATH, BU3yaIH3UPOBATh TaHHEIC,
CTPOUTDH ACPEBbA pel.lleHPlI)’l C UCIIOJIb30BAHUEM S3bIKOB BBICOKOT'O YPOBHS JI PECHICHUA HAYYHO-TCXHUYCCKUX 3aa4 B O6J'laCTl/I
npo(hecCHOHATIBHOM ASSITeIPHOCTH; HABBIKAMH HAITICAHUS HEHPOHHBIX CETEil JUTsl peLICHUs HAyYHO- TEXHUYCCKHX 33/1a4 B
o0acTH cBoel podecCHOHAIbHO e TEeNbHOCTH;

3.2.3|- HaBbIKamMu 0OYUEHHST MOJIEIH C MCIIOJIb30BAHIEM HHCTPYMEHTOB MCKYCCTBEHHOTO HHTEIUIEKTA.
324
3.3|Baagern:
3.3.1|- HaBbIKaMK HaTUCaHWS HEHPOHHBIX CETE JUIs PEIICHUs] HAyYHO-TEXHHYESCKUX 3a/a4d B 00J1acTH CBOCi mpodeccnoHambHOM

JCATCIIBHOCTH,
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- HaBbIKaMH 06yqu1/1;1 MOZCIH C UCIIOJIB30BAHUEM MHCTPYMEHTOB UCKYCCTBEHHOI'O MHTEJIJICKTA.
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-HaBBIKaMH OLIEHKU KayecTBa paOOThI alTOPUTMA B 3a[a4ax KIacCH(UKALUN U PETPECCHH.

4. CTPYKTYPA U COJAEPKAHUE JUCHUIIIAHBI (MOYJIST)

Kon HaumeHoBaHue pa3/e10B U TeM /BU] 3aHATUS/ Cemectp / | Yacos | IIpumeuyanue
3aHATHA Kype

Pa3nen 1. BBenenne ncKyccTBeHHBIH HHTE/IEKT

1.1 HckyccrBennslii uateiekT. OcHoBHbIe moHsATHs V. MammaHoe o0yueHue. 7 2
I'my6okoe obydenue. OOydeHne ¢ yunreneM U 6e3 yaurens. /JIex/

1.2 Jannsle, MoJienb, 00padoTKa JaHHbIX. MeTOA0I0rHYeCKUe IPUHIUIIBI AaHATU3bI 7 2
JaHHbIX. L{eny, sTambl, METOABl U TEXHHUKH.
@OunbTpanus rpynnupoBKa U arperanus JaHHbIX. /JIex/

1.3 Busyanuzanus nanssix. Busyanusanus nanasix B Phyton. Busyanuzanus B Pandas. 7 2
Bbubnuorexu Seaborn u Matplotlib. /JIex/

1.4 AJITOPUTMBI U CTPYKTYPHI TaHHBIX. bubnnoreka Pandas: cTpykTypsl naHHBIX: Series U 7 2
DataFrame. Pa6ora c csv.
Mp/

1.5 Ounbrpanuus naHHbX. bubnuoreka Pandas. BeiBoa cTpok u koJoHOK. MeTosl query, 7 2
tail, sample, head. O6beaunerne meronos. /TIp/

1.6 Arperanus nanHbix B Pandas: count, sum, max, min, mean, median. Meros! groupby 7 2
u aggregate. O6benuHeHne MeTonoB. Copruposka. /I1p/
Paznen 2. MeToabl MaIIMHHOTO 00y4eHHs




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.
Tectuposanue ROC AUC. /Jlex/

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

2.4 I'pamuenTHsIi ciyck. J{po0ieHue mara npu rpaTldieHTHOM cirycke. CTOXaCTHYeCKHH 2
TpalMeHTHBIN crycK. MeToJ HancKopeiero ciycka. /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/

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

33 TToxroroska k siekiusim /Cp/ 8

34 IToxaroroBka k adopaTopHbiM 3aHsTHsIM /Cp/ 16
Pa3nen 4. KoHTaKkTHBIE Yachl HA aTTeCTALIMIO

4.1 3auér /KD/ 0,25

5. OHEHOYHBIE MATEPHAJIbI

OHCHOLIHLIC MaTepualibl JJisd TPOBCACHUS HpOMC)KyTO‘IHOﬁ aTTeCralunu 06yqa}01u1/1xcsl MIPUBEACHBI B ITPUJIOKCHUU K pa6oqel71 nporpamMmme

JUCIHUILIINHBL.

DopMBI ¥ BUIBI TEKYIIET0 KOHTPOJISI MO JUCHUIIIMHE (MOIYJIIO), BUABI 3alaHUH, KPUTEPHUHU UX OLICHUBAHUS, pacrpeaeneHue 0auoB Mo
BUJIaM TEKYILEr0 KOHTPOJIsI pa3pabaThIBAIOTCS MPENOJaBaTeNIeM TUCIUIUINHBI C YUETOM €€ CIIeHU(HUKH U TOBOAATCS JI0 CBEICHHS

00yJaroImuxcs Ha IepBOM yueOHOM 3aHSITHH.

Texymmidi KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISICTCS MPENOoiaBaTeNieM JUCIUILTHHBI (MOyIs), KaK MPaBUIIo, ¢ Kcroib3oBanuem DMOC
WIN IyTeM IPOBEPKHU MUCbMEHHBIX paldoT, MPeyCMOTPEHHBIX Pa00YNMH IIPOrpaMMaMH TUCIUIUIMH B PAMKaX KOHTaKTHOU paboThI U
CaMOCTOsITETbHON paboThl oOyJaromuxcs. s GUKCHpOBaHHS Pe3yIbTaTOB TEKYIET0 KOHTPOIISI MOXKET Mcrnonb3oBarbess DUOC.

6. YYAEBHO-METOAUWYECKOE 1 THOOPMAIIMOHHOE OBECHEYEHHWE JUCIUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemasi iuteparypa




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




