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1. IIEJTM OCBOEHUSI I CLIUIIJIMHBI (MOLY.J15T)

1.1 OBJIAACHUC CTYACHTAMH OCHOBHBIMH METOAaMH METOJ0B MAIlIMHHOTI'O O6y‘IeHI/I}I, IMOJIY4YCHHE HABBIKOB IIPOTPaMMUPOBAHUA
AJITOPUTMOB B obmactu HCKYCCTBCHHOI'O MHTCJIJICKTA 1 aHaJIM3a IMOJIYUYCHHBIX PE3YJIbTAaTOB.

2. MECTO JUCHUILTUHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Hukn (pazgen) OI1: |Bl.O.35.01

3. KOMIIETEHIIUY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCAIIIMHEI
(MOJLY.JI5T)

OIIK-10 Cniocoben opMyarpoBaTh U pelIaTh HAyYHO-TEXHUYECKHE 33/1a41 B 00JIaCTH CBOEH Npo(eCCHOHATIBHOM JIeITeIbHOCTH

OIIK-10.2 Hcnonb3yeT OCHOBHbIE METO/BI M TEXHOJIOTMU UCKYCCTBEHHOTO MHTEIUICKTa JUIS PELICHUS TUIIOBBIX 3a1a4

YK-1 CnocoGeH ocyIecTBIsATh KpUTUYECKUN aHaIN3 MPOOJIEMHBIX CUTYallMid HA OCHOBE CUCTEMHOTO ITOJIX0/1a, BhIpa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.3 BLIpa6aTLIBaeT CTpAaTCruro JICUCTBUM JUISL pEIICHUS IIPUKIIAIHBIX 3a/1a4, UCIIOJIb3Ys TEXHOJOIMHN UCKYCCTBEHHOT'O MHTCIUICKTA

B pe3ysbTaTe 0cBOEHHS TUCHUILTHHBI (MOAYJIs1) 00y4YaOIMiics TOJIKeH

3.1{3narn:

3.1.1{- KJ'IaCCI/I(bI/IKaHI/I}O 3a/a4, peiacMbIX METOAaMH UCKYCCTBCHHOT'O MHTCIIJICKTA,

3.1.2 -METPUKHU OLICHKU Ka4Y€CTBa MoJieniend u AJITOPUTMOB;

3.1.3|- ocHOBHBIE METO/IBI MAIIMHHOTO O0YYEHHSI, IIPOLIECCHI U CEPBUCHI 0 00pabOTKE JaHHBIX U BHIPAOOTKE PEIICHHUi B 001acTu
poeCCHOHANBHON ICATENLHOCTH;

3.1.4|- KOMIIJIEKC TEXHOJIOTMYECKUX PELICHUH, UMUTHPYIOIINH KOTHUTUBHbBIE (DYHKIIMU YeIOBEKa U TO3BOJISIIOIMN TIPU
BBIITOJIHEHUH 33/1a4 JOCTUTaTh PE3yJIbTaThbl, CONOCTABHUMBbIE C pe3yJIbTaTaMH MHTEJICKTYAIbHON AEATeIbHOCTH YEJI0BEKa;

3.2|{Ymern:

3.2.1|-BBIOpaTh HOAXOAAIIYIO METPUKY AJISI OLICHKH KauyecTBa MOAEIH U AJITOPUTMA.

3.2.2|- arperupoBats, QUIBTPOBATh, HACTPAUBATh BECa, BRIOMPATh KIACCU(PHUKATOPHI, KITACCH(PUIIUPOBATH, BU3YAIN3UPOBATh
JIAHHBIC, CTPOUTH JIEPEBbsS PEIICHUI C HCIIOJIb30BaHHEM SI3BIKOB BHICOKOTO YPOBHSI JUIsl PELICHHS HAyYHO-TEXHUIECKIX
3a/1a4 B 007aCTH MPO(ECCHOHATIBHOM AEATENIBHOCTH; HABBIKAMH HAIMCAHKS HEWPOHHBIX CETEH IS PEICHHS Hay9IHO-
TEXHHYECKUX 3a/1a4 B 00J1aCTH CBOEH MpodeccroHaNbHOM A TeNbHOCTH;

3.2.3|- HaBbIKaMu 0OYYEHUSI MOZAEIH C UCIIOIb30BAHUEM HHCTPYMEHTOB HCKYCCTBEHHOTI'O HHTEIIEKTA.
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3.3|Baanersn:

3.3.1|- HaBBIKAMU HANMCAHUS HEHPOHHBIX CETEH ISl PEIICHHs] HayYHO-TEXHUYECKHX 331a4 B 00JaCTH CBOEH POheCCHOHATBEHOM
NIeSITeTbHOCTH;

3.3.2|- HaBbIKaMH 0OYYECHUSI MOZAEIH C UCIIOIb30BAHUEM HHCTPYMEHTOB HCKYCCTBEHHOTI'O HHTEIIEKTA.

3.3.3|-HaBBIKaMHU OLICHKU KadecTBa pabOThI alrOPUTMA B 3aJa4ax KiIacCU(UKalUU U perpeccui.

4. CTPYKTYPA U COJEPKAHME JUCIHUTIINHBI (MOIYJIST)

Kon HaumeHnoBaHue pa3jiejioB U TeM /BUJA 3aHATHS/ Cemectp / | Yacos | Ilpumeuanue
3aHATHSA Kype

Pa3pnen 1. BBenenne nckyccTBeHHbIH MHTEL1EKT

1.1 UckyccrBennsiii untemiekT. OcHoBHble nmoHaTus MW, MammHHoe o0yueHue. 4 2
I'my6okoe oOyuenue. OOyuenue ¢ yuutenaeMm u 6e3 yuurens. /Cp/

1.2 JanHbie, MOJieNb, 00pab0TKa JaHHBIX. METOIOIOrHYECKIE IPUHIIAITBI aHATTH3bI 4 2
naHHbIX. L{enu, sTanbl, METObI U TEXHUKH.
OunbTpanys rpynnupoBKa U arperanus JaHHbIX. /Jlex/

1.3 Buzyanu3zanus nannsix. Buzyanuzauus nanssix B Phyton. Busyanuszanus B 4 2
Pandas. bu6nmorexu Seaborn u Matplotlib.  /Cp/

1.4 AJNTOPUTMBI U CTPYKTYPHI JaHHBIX. bubinoreka Pandas: cTpykTypsl JaHHBIX: 4 2
Series u DataFrame. Pa6ota c csv.
/Cp/

1.5 Ounbrpanus gaHHbIX. bubdanoreka Pandas. BeiBoja cTpok u K0JOHOK. MeToIbI 4 2

query, tail, sample, head. O6benunenne meronos. /IIp/

1.6 Arperanus nanHbix B Pandas: count, sum, max, min, mean, median. Metozbr 4 2
groupby u aggregate. O6beaunenue meronos. Copruposka. /Cp/

Paznesn 2. MeTobl MAIIUHHOIO 00yYeHUS




2.1 Pemratomue nepeBbsi: ocHoBHbIE noHATHA. Kitaccudukanus. [lepeBbs penieHui. 4 2
OcHoBHBIE TapaMeTpHI epeBa. JlepeBo pemennii B 3aaa4u perpeccun. MeTon
Oumkaiiunx coceneid. /Jlex/

2.2 Konnenmus ciydaiinoro neca. Ciydaiinas BBIOOpKa TPEHUPOBOUHBIX 00pa3LIoB. 4 2
VYcepennenue nporao3os. [Ipodnema nepeobydeHms. MeTpHKN KauecTBa MOJIEIIH.
TectupoBanue ROC AUC. /Cp/

23 Heiiponnsie cetu. VckyccTBennbie HelipoHbl. [lepuentpon. O0yueHue HelipoHa. 4 2
/Cp/

2.4 I'papuentHslii ciyck. JlpoGieHue mara npy rpaJieHTHOM CITyCKe. 4 2
CroxacTH4eCKui rpaJMeHTHBIH cryck. MeTos Hauckopeiiiiero ciycka. /Cp/

2.5 Heiiponnas cers. OpnocnoitHast Mmoaens. CBEpTOUYHbIE HEHPOHHBIE CETH. 4 2
CBEPTOUHBIN CIIOH, CJIOH MOABBIOOPKH, TOTHOCBA3HBIN coi. leneBas GyHKIu.
/Cp/

2.6 Perarorne aepeBbs: o0y4yenne mojaenu. bubnuoreku sklearn, pandas, numpy. 4 2

Bri16op nmapamerpos mozenu. Kpocc-sanunanus. [IpeapapurensHas o0paboTka
IaHHBIX. TPeHUPOBOYHBIH HAOOP MaHHBIX. TECTOBBINA HAOOD JAHHBIX.
Mp/

2.7 Konuenust ciydaiinoro neca. CitydyaitHas BBIOOpKa TPEHHPOBOYHBIX 00pas3IioB. 4 2
Ycepenuenue nporuo3oB. [Ipo6iieMa nepeodyyeHus. Tumbl ommOoK: true negative,
false positive. Metpuku kauectBa: Precision, Recall, F1 score. TectupoBanue
ROC AUC. /Cp/

2.8 HckyccTBeHHBIH HelipoH. Bxoj, GyHKINs akTHBaluK (CUTMOH/IA, 4 2
runepboanueckuii Tanrenc, SoftMax). I[Ton6op Becos. /Cp/

2.9 bubnnoreka Keras. [ToqHOCBSI3HBIN U CTIQKHBAOLIMIA CII0H, ciioi Dropout. 4 2
Pemenue npobaem nepeodyuenus. /Cp/

2.10 BHemHue ncTouHMKY JaHHBIX A7 aHanu3a. Kuggle. [ToarotoBka qaHHBIX. 4 2
Pa6ota ¢ u3obpaxenusimu paznoro ¢popmara. /Cp/

Paznen 3. CamocTosiTesibHast paGoTa

3.1 JlepeBo pemenuii. OnpeneneHne KPUTEpUsl OCTAHOBKH 00y4eHus. Brioop 4 4
ONTUMAIIBHBIX TapameTpoB aepeBa. /Cp/

3.2 Jepeso petenuii. Beibop arpubyra 1ist pa3oueHus. BeposTHOCTHBIN TOAXO/. 4 4
Kpurepuii [xxuan. HopmanuzoBaHHbIH NpUpoCcT HHGOPMALIUH.
/Cp/

33 Kommneroreproe 3penune. bubnmorexka OpenCV. OTcnexuBaHue ABHKYIIUXCS 4 8
00BEKTOB BO BpeMeHH. PacnozHaBanme mum.
/Cp/

34 O06paboTka ecTeCTBEHHOTO s3bIka. OCHOBHBIC MOHSTHS. TOKeHE3aIHs. 4 4
Jlemmatuzanus. /Cp/

35 O6paboTKa eCTeCTBEHHOTO s3bIKa. Pacro3HaBaHne MIMEHOBAHHBIX CYIIHOCTEH 1 4 6
u3BJeueHue oTHoleHui. Mcnons3oBanue N-rpamm. M3ydeHne TeopeTHaecKoro
matepuana. /Cp/

3.6 [Tonroroska k nexuusam /Cp/ 4 2
3.7 [MoaroroBka k adopaTopHbiM 3aHsTHM /Cp/ 4 4
3.8 JHepeso pemienuii. Otceyenue BerBeil. Jranbl. O0ume npuHimnel. /Cp/ 4 4

Pa3nen 4. KoHTaKTHBIE Yachl HA ATTECTAIUIO

4.1 3auér /KD/ 4 0,15

5. OHEHOYHBIE MATEPHAJIbI

OrneHOYHbIE MaTepHaIbl AJIs IPOBEACHUS IPOMEKYTOYHOM aTTecTalii 00y4arolMXCsl IPUBECHBI B IPUIIOKEHUH K paboueit
IIporpaMMe JUCLHUILUINHEL.

@DopMBbI ¥ BU/IBI TEKYIIET0 KOHTPOJIS IO JUCHUIUIMHE (MOJYJIIO), BUJIBI 3a/JaHUH, KDUTEPUH UX OLIEHUBAHUS, pacpeaeieHue 6aaioB 1o
BHJIaM TEKYILETO KOHTPOJISI pa3padaTHIBAIOTCS MPENoAaBaTeNIeM AUCIUIUIMHEL C yUETOM €€ CIeM(UKH U JOBOISTCS 0 CBEACHHS
00yyaromuxcs Ha IepBOM Y4eOHOM 3aHATHH.

TekyImuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS IPEToIaBaTeNieM JUCIUILTIHBL (MOYJIs), KaK MPaBUIIO, C KCIIOIBE30BaHIEM
OUOC unu myTeM NpoBEpKH MUCBMEHHBIX Pa0OT, MPEAYCMOTPEHHBIX pa00YUMH ITPOrpaMMaMH JUCLUILUIMH B PAMKaX KOHTAKTHOW
PabOTHI U CaMOCTOATENBHOM PaboThl 00yUaromuxcs. [yt pukCHpoBaHUS PE3yNIbTATOB TEKYLIETO KOHTPOJIST MOYKET HCIOIB30BAThCS
SUOC.

6. YYHEBHO-METOANYECKOE I THOOPMAIIMOHHOE OBECIHHEYHEHWE JTUCHUIIJIMHBI (MOAY JISI)

6.1. Pexomenayemas jqureparypa




6.1.1. OcHoBHas JUTEpaTypa

ABTOpI:I, COCTaBUTEIIN 3armaBue Hznarensc Ol azapec
TBO. I'OJT

Huxonsckuit C. H. ABTOMaTH3aLUsI HHGOPMALIMOHHOTO TOBEACHUS U Mocksa:  |https://e.lanbook.com/b
HCKYCCTBEHHBIH HHTEJUICKT: Y4eOHOe mocodue MUPDA, |ook/163824
2020

6.1.2. JlonoiHuTEILHAS JUTEpPaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Wznarensc 5. agpec
TBO. TOI

J2.1

XKenesnos M. M. MeToibl U TEXHOJIOTHH 00pabOTKH OOJBINNX JAHHBIX: Mocksa: https://e.lanbook.com/b
yueOHO -MeToguIecKoe Iocodue MockoBck |ook/145102?

ui category=1548
rocyaapcTB
EHHBIN
CTPOMTENB
HBII
YHUBEPCHUT
et, 2020

6.2 UnpopMannoHHbIEe TEXHOJOTHH, HCIIOJIb3yeMble IIPH OCYLeCTBJIeHUH 00Pa30BaTe/IbHOIO Npouecca 1o JUCHHIINHE

(Mony.J110)

6.2.1 IlepeyeHb JTUIEH3MOHHOTO M CBOOOTHO PAaCcPOCTPAHSIEMOI0 IPOrPAMMHOI0 00ecrneqdeHHusI

6.2.1.1

| Python

6.2.2 IlepeueHb npodeccHOHANBHBIX 023 JAHHBIX H  HH(OPMALHMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

HNudopmarmonHast cnipaBouHas cucrema Texakcnept https://tech.company-dis.ru

6222

WNudopmarmonHas cnpaBouHas cucrema "[apant" http://www.garant.ru

6223

baza nanubix ['ocyaapcTBeHHbIX cTanaapToB http://gostexpert.ru/

6224

Baza nanubix «KenesHomopoxHsle nepeBo3ku» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME TUCITUIIJIMHBI (MOAY JIST)

7.1

VueOHbIC ayANTOPHHU ISl IPOBEACHHS 3aHITHI JICKIHOHHOTO THIIA, yKOMIUICKTOBAHHBIC CIICL{HAIN3UPOBAHHON MEOCIIBIO 1
TEXHHYECKUMHU CPEICTBAMU O0YUYCHUS: MyJIbTUMEANIHOE 000pyJOBaHUE ISl TPEAOCTaBICHNUS yueOHOI nHGopMaiu
OOJBIION ayAMTOPHU M/UITH 3BYKOYCHIIBaroIee 000pyJ0BaHHE (CTAI[MIOHAPHOE HITH MTEPEHOCHOE).

7.2

Y4eOHble ayJUTOPUU TS IPOBEICHUS 3aHITHI CEMUHAPCKOTO TUIA, TPYNIOBBIX U WHANBHIYAJIBHBIX KOHCYJIbTAIINH,
TEKYILIEro KOHTPOJISI M IIPOMEKYTOYHOM aTTECTalliK, YKOMIUICKTOBAHHBIC CIICLHATH3UPOBAHHON MEOCIBIO I TEXHUIECKUMU
CpeCTBaMK 00YUEHHS: MyJIbTUMEIUIHOE 000PYAOBaHNE 1/WIH 3BYKOYCHIMBAIOIEe 000pyJOBaHUE (CTAIIMOHAPHOE WITU
MEPEHOCHOE).

7.3

[TomerieHus 11 cCaMOCTOSITENBHOM PabOThI, OCHALICHHBIE KOMITBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO ITOJIKIIIOUEHHS K
cetn "MHTEepHET" M 0OEcneueHeM I0CTya B 3JICKTPOHHYI0 HHPOPMAIIMOHHO-00Pa30BaTEeIbHYIO Cpe/ly YHUBEPCUTETA.

7.4

IMomenieHust Ast XpaHSHMsT H TPODHIAKTHIECKOTO 00CTY)KUBaHUs yIeOHOT0 000py10BaHHSI.

7.5

JlaGopatopuu, OCHaIlIEHHBIE CIEIIMATBHBIM JIA00PATOPHBIM 000PY/I0BaHHEM: KOMITBIOTEPHOW TEXHUKOH C YCTAaHOBJICHHBIM
[1O: Python, a Takxe ¢ BO3MOXHOCTBIO TOKITIoUeHMs K ceTd "MHTepHeT" u o0ecnedeHrneM J0CTyIa B JJIEKTPOHHYO
MHPOPMAIMOHHO-00pa30BaTENILHYIO Cpely YHHBEPCUTETA




