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1. llesu u 3212494 AU CIUILIHHBI

Lenbio AUCUUIUINHBI SBIIsIETCs (opMHUpoBaHUE 0a30BBIX MPEACTABICHUN, 3HAHUH U
YMEHU B 001aCTH MOJATOTOBKU JAHHBIX JIJIsI MAITUHHOTO 00yueHusi. OCHOBHBIE 3a/1auu
JUCUUIUIMHBL: O3HAKOMUTH CTYI€HTA C OCHOBHBIMHU METOAAMH M MOAX0JaMu cOopa 1
NOJArOTOBKM JaHHBIX JJI1 MAIIMHHOTO OOy4Y€HUs, AaTh ONMCAHUE OCHOBHBIX
XapaKTepUCTUK HAOOPOB JAHHBIX, TOKA3aTh CIIOCOOBI IPEIBAPUTENBHON 00pabOTKH

JTAHHBIX.

Kparkoe cogepkaHue TUCHMIIIMHBI

N3noxenne Hanbosiee BaKHBIX MMOHATUH, ONPEACIIEHU U METOJIOB paOOThI C JaHHBIMU
IpU MOATOTOBKE JATACETOB ISl MAIIMHHOTO 00y4eHus. B Kypc BXOAAT clieayromnime
pazaenbl: MaTeMaTHYeCKHUE OCHOBBI, OCHOBBI pa0OThI C U300paXKEHUSIMU U BUJIE0, OCHOBBI
paboThl C TEKCTOBBIMU JTAHHBIMU, OCHOBBI pa0OTHI C ayHO JaHHBIMH.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JUCIHHMIIIMHBI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemsble pe3yabTarsl
0Oy4eHUs 110 TUCUUIUIMHE

[TK-3 (ITIK-1 mogenu) CriocobeH
KJIaCCH(UITUPOBATh U UACHTU(UIIMPOBATH 3391
I/ICKyCCTBCHHOFO HUHTCIJICKTA, BBI6I/IpaTB
aJICKBaTHBIC METOJIbI K MHCTPYMECHTAIbHBIC
CpEICTBA PEIICHUS 3a/1a4 UCKYCCTBEHHOTO
HMHTEJIEKTA

3HaeT: 0a30BBIE TTOIXOIBI K COOPY, pa3MeTKe U
[peABAPUTEIBHOM MOITOTOBKE JaHHBIX AJIS MOJEIeH
MaIIMHHOTO 00y4eHuUs

Ymeer: [1K-1.3. V-1. ¥Ymeer ocymiecTBasTh cO0p
WCXOTHOW MH(POPMAIIUH C UCTIOIb30BaHHEM
m1atopM JaHHBIX (OOTAYHBIX U
BHYTPHUKOPITOPATHBHBIX )

MMeeT NpakTUYEeCKHUH OIMBIT: CO3/1aHUS
COOCTBEHHBIX HAOOPOB JAHHBIX JJISI MOJCIICH
MAaIlMHHOTO 00y4YeHHs ITPU PELICHUH 33134 C
y4eToOM 0COOCHHOCTEH peraeMoi 3a1a9u

ITK-6 (ITK-7 monmenun) CriocoOeH OCyIIeCTBIATh
cOOp ¥ MOATOTOBKY JAHHBIX JUISI CHCTEM
UCKYCCTBEHHOTO MHTEIUICKTA

3naet: [1K-7.1. 3-2. 3HaeT ypoBHU NpeACTABICHUS
nanubeix (ODS DDL, cemaHTHYECKHIA CITOM, MOZCITH
nanubix); [1K-7.1. 3-3 . 3HaeT oCHOBHBIE
WHCTPYMEHTHI, OMOMuoTeKkH U TexHonoruu Data
Science; [1K-7.2. 3-1. 3HaeT MeTOaBI PEAYKINN
pa3MEpPHOCTH DJIEMEHTOB HA0Opa TaHHBIX U UX
MPEIBAPUTEIHLHON CTATHCTHYECKOW 00paboTKH,
pa3MEeTKU CTPYKTYPUPOBAHHBIX U
HECTPYKTYypUpOBaHHBIX AaHHbIX; [IK-7.2. 3-2. 3naer
METObI TUIAHUPOBAHUS BEIUNCIUTEIHEHOTO
DKCTIEpUMEHTa, POPMHUPOBAHUS O0yJArOIICH U
KOHTPOJIBLHOU BBEIOOPOK;

Ymeer: TIK-7.2. V-1. YMeeT BBISBIATH U UCKITIOYATh
13 MacCUBa JIaHHBIX OIIUOOYHbIE TaHHBIE U
BbIOpOCH; [1K-7.1. V-1. YMmeeT oTaendarsb
TOCTOBEPHbBIEC UICTOUHUKH JAHHBIX OT
COMHUTENBHBIX, OCYIIECTBISITH KPUTUISCKUX OTOOP
TaHHBIX, TPOBEPATH UX HA IEIOCTHOCTD U
HenpoTUBOpeunBocTh; [1K-7.1. V-2. Vmeer
MCIIOJIb30BaTh MHCTPYMEHTHI U OUOINOTEKH [Tt

Data Science /U1 mOMCKa JaHHBIX B OTKPBITHIX




WCTOYHHUKAX, CTICIIMATU3UPOBAHHBIX OMOIHOTEKAX U
penosutopusix; [1K-7.2. V-3. YMmeeT ocyiiecTBiaTh
pa3MeTKy CTPYKTYPUPOBAHHBIX H
HECTPYKTYPUPOBAHHBIX JaHHBIX; HCIIOJIh30BATh
UHCTPYMEHTHI OMOIMOTEKH U TexHonoruu Data
Science ms moaroroBku u [IK-7.2. V-4 . Ymeer
UCTIOJIb30BaTh HMHCTPYMEHTHI OMOIHOTEKH U
TexHosiorud Data Science 1 HOATOTOBKH U
[pa3MeTKH CTPYKTYPHUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX JAHHBIX JUISI MAIIMHHOTO
o0yueHus;

lMeeT npakTUYECKUH OMBIT: UCIIOJIb30BAHUS
WHCTPYMEHTOB U Oubnmuorek st Data Science mmst
MOWCKA JIAaHHBIX B OTKPBITHIX HCTOYHHUKAX,
CHEIMAIM3UPOBAHHBIX OMOTHOTEKAX U
PETIO3UTOPHSX

ITK-9 (ITK-6 monenn) CriocobeH co3naBath U
MOJIZICPKUBATh CUCTEMBI HCKYCCTBEHHOTO
MHTEIJIEKTa Ha OCHOBE HEMPOCETEBBIX MOZeNel 1
METOI0B

3naet: [1K-6.2. 3-1. 3HaeT nprHIAIIBI TOCTPOCHUS
CHUCTEM MCKYCCTBEHHOTO MHTEIIJIEKTa Ha OCHOBE
HMCKYCCTBCHHOTO MHTEJUICKTa Ha OCHOBE
WCKYCCTBEHHBIX HEHPOHHBIX CETEH, METObI U
TIOJTXO/TBI K IIAHMPOBAHKIO M PEaTH3aI[H POCKTOB
MO CO3JaHMIO CUCTEM UCKYCCTBEHHOTO HHTEJUICKTA B
TOM YHCJIC B YCJIOBHSIX MAJIOTO KOJIMYECTBA JAHHBIX
HCKYCCTBEHHBIX MOJIETIEH;

'YMeeT: IPUMEHSTh U3BECTHBIC aJlTOPHTMBI
npenoOpaboTKU NaHHBIX AJIS PEeIIeHUs IPOOIeMbI
MaJioi oOydJaromiei BBIOOpKU

MeeT npakTUYECKHA OTIBIT: TPUMEHEHHS TIOXO0JI0B
K Ipe1o0paboTKe MalibIX HAOOPOB JaHHBIX NPU
MOCTPOEHUH CHUCTEM UCKYCCTBEHHOTO HHTEIUICKTa

ITK-11 (ITK-5 monenu) CriocoOeH UCIOIb30BaTh
HHCTPYMCHTAJIBHBIC CPCACTBA JIA pCHICHUSA 3a4a4
MaITUHHOTO O0yYEeHUS

3naer: [1K-5.2. 3-2. 3HaeT npUHLKIIEI IPOBEAEHUS
MAIIMHHOTO 3KCIIEPUMEHTA, TPOOIEMBI
nepeoOy4eHus: 1 He1000yUEeHUST MOJIENH,
TpeOoBaHUs K 00ydJaroIieil, TECTOBOU 1
BaJIMJAIIMOHHOM BHIOOPKAM /IS peIIeHus 3a/1a4
aHaJIM3a JaHHBIX 1 MAlIUHHOTO O0Y4YeHMS;

'YMeeT: OCyIIEeCTBIATh OLIEHKY U 0TOOD
WHCTPYMEHTAJIbHBIX CPEJCTB JJIsl cOOpa U pa3METKU
HaOOpPOB JTaHHBIX

lIMeeT MpakTUYeCKNUN ONBIT: IPUMEHEHHUS
Pa3IMYHBIX HTHCTPYMEHTAIBHBIX CPEJCTB Ul cOOpa

U pa3METKH HaOOpOB JTaHHBIX

3. Mecro aucuuniinHbl B ctpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

CTpyKTyphI B aNTOPUTMBI 00paOOTKH JaHHBIX,
BBenenue B MICKYyCCTBEHHBIN UHTEIIEKT,
OCHOBBI MalIMHHOTO 00yUYEHUs

Brenenue B 00pabOTKy €CTECTBEHHOTO S3bIKA,
BBeneHre B KOMIIBIOTEPHOE 3pEHUE,
CoBpeMEHHBIE S3BIKM IPOIPAMMHUPOBAHUS CHCTEM

HCKYCCTBCHHOT'O MHTCJIJICKTA

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:




Hucuuninmnza

TpeboBanus

BBeneHNe B MCKYCCTBEHHbBI HHTEJUICKT

3HaeT: OCHOBHBIE ONPEIEICHUS HCKYCCTBEHHOTO
WHTEJIJIEKTa U CUCTEM UCKYCCTBEHHOTO MHTEIIEKTA,
HCTOPUIO PA3BUTHUS HAYKH 00 UCKYCCTBEHHOM
WHTEIJICKTE, SBOJIIOLIMIO U IIaBHbIE TPEH bl CUCTEM
MCKYCCTBEHHOTO MHTEJUIEKTA; KJIacChl peIacMbIX
3a]1a4 C MOMOIIBIO CUCTEM HCKYCCTBEHHOTO
MHTEJUIEKTAa; OCHOBHBIE NTapaMeTpPhI
uAeHTU(UKAIIMY 33]1a4 UCKYCCTBEHHOTO
MHTEJUIEKTa: Ha3HaYeHue, cepa mpruMeHeHHsI, BUIbI
MCIIOJIb3yEeMbIX 3HAHUN, BPEMEHHBIE aCTIEKThI
peleHus 3a/1a4, MeX/yHapOAHbIE U HAIIMOHAIbHBIE
CTaHAapTHI B 00JIaCTH UCKYCCTBEHHOT'O MHTEJUIEKTA
U CMEXHBIX 00JIACTSIX, OCHOBHBIE ITPUHITHUIIHI,
TEHJCHIIUY Pa3BUTHUS U MEPCIEKTUBBI UCCIIEIOBAHUM
U pa3pabOTOK B 001aCTH HCKYCCTBEHHOTO
WHTEIIJIEKTa YMEET: ONpPeeNaTh PUHAIC)KHOCTh
npoOIeMHOM U IpeIMETHOM 0bacTel K Kiaccy
peraeMbIxX 3a/1a4 ¢ TOMOIIBIO CUCTEM
HCKYCCTBEHHOTO WHTEJUIEKTAa U OCHOBHBIE
napaMeTpsl UACHTU(PUKAIIMY 3a/1a4 CUCTEM
HCKYCCTBEHHOTO WHTEJUIEKTa, IPUMEHSTh
MeXTyHapOIHbIE U HAI[MOHAJIbHbIE CTAaHAAPTHI B
00JIACTH NCKYCCTBEHHOTO MHTEIIJIEKTA U CMEXKHBIX
00acTaX IS pemeHus 3a1a4 B mpodeccrnoHaabHOMI
NesITeIbHOCTH, TPUMEHSITH TEXHOJIOTHH
MCKYCCTBEHHOT'O MHTEJUIEKTA MPH peaan3aluu
MPOEKTOB Ha PA3IMYHBIX CTAIUAX KU3HEHHOTO
nukia MiMeeT npakTU4eCKHil OTIbIT:

CTpyKTyphI H aNTOPUTMBI 00PaOOTKU JAHHBIX

3HaeT: BUJBI [TPEJICTABICHUSI JAaHHBIX, METO/IBI
MOWCKA W MAPCUHTA JaHHBIX., 0a30BbI€ CTPYKTYPHI
TaHHBIX U OCHOBHBIE AJITOPUTMBI UX 00pabOTKH
YMmeeT: BEIOUpaTh ONTHMAJIbHbIE aJTOPUTMBbI JIs
pelieHus 3a/1ad peIMeTHON o0r1acTu u
OCYULIECTBIISITh UX MPOTPAMMHYIO pEATU3aLUI0
MMeeT npakTU4YeCKUi OTBIT: MPUMEHEHHs Haubosee
pacpOCTPAHEHHBIX aJITOPUTMOB ISl pELICHHUS
3a/1a4 C UCTIOJIb30BAHUEM CIIOKHBIX CTPYKTYD
TAaHHBIX

OCHOBBI MaIIMHHOTO O0YYEHHS

3HaeT: 3HaeT KJIaCCUYECKUE METObI M aJITOPUTMBI
MaIIMHHOTO 00y4€HUs: IPEIUKTUBHBIE - 00yUEHHE C
yduTeneM, JeCKPUIITUBHBIE - 00ydeHue 0e3 yunTens
, METO/IBI 1 MHCTPYMEHTAJIbHBIE CPENICTBA PEIICHHS
3a]1a4 C UCTOJIb30BAaHHE CUCTEM UCKYCCTBEHHOTO
MHTEJIJIEKTA B 3aBUCUMOCTH OT OCOOCHHOCTEH
mpoOIeMHOI 001acTH, KPUTEPUU BBIOOpA METOIOB U
WHCTPYMEHTAJILHBIX CPEJICTB PEIICHUS
MHTEJUIEKTYaIbHbIX 3a7a4, HOAXO/bI K BEIOOPY
METOJIOB U HHCTPYMEHTAIBHBIX CPEJCTB CUCTEM
HCKYCCTBEHHOTO MHTEJUIEKTA, POLECC, CTaIUU U
METOZ0JIOTHH Pa3pabOTKU PEIICHUI Ha OCHOBE
HCKYCCTBEHHOTO MHTEJUIEKTa, BO3MOKHOCTHU
COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEACTB U
CHCTEM IPOrpaMMUPOBaHMS ISl PELICHUs 3a1a4

aHaJIM3a JaHHBIX 1 MalllMHHOI'O 06yquH$[ Ymeer:




IMPOBOAUTH CpaBHHTeJIBHBIfI aHaJIn3 U OCYUICCTBIIATDH
BBIOOP, HACTPOUKY MPU HEOOXOIMMOCTH Pa3pabOTKy
MCTOIOB U aJITOPUTMOB IJIA pCHICHUSA 3a/1a4
MaIIMHHOTO 00y4€HHsl, OCYIIECTBIATH OLICHKY
KpUTEPHEB BEIOOpA METOJIOB M HHCTPYMEHTAIBHBIX
CPEICTB peUIeHHs 33/1a4 C TOMOIIbIO CHCTEM
HCKYCCTBCHHOT'O MHTCJIJICKTA U BbI60p METOAOB N
WHCTPYMEHTAJIbHBIX CPEJCTB B 3aBUCUMOCTH OT
0CcOOeHHOCTEH MPOOIEMHON U TPEIMETHOM
obmnacteit imeeT mpakTHYECKUI OTBIT: TIPUMEHEHUS
METOJ0B MAaIlTMHHOI'O O6y‘I€HI/I$I JJId pECUICHUA 3aaa4,
MCIIOJIb30BaHMsI HHCTPYMEHTAIbHBIX CPE/ICTB

[PCIICHNA 3a1a49 UCKYCCTBCHHOI'O MHTCJIJICKTA

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh TUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOM paboThI

Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
6

O6m1ast Tpy10EMKOCTh AUCIUTUIMHBI 108 108

AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WITN) IPYTHE BHUIBI

aynuTopHbIX 3aHsaTHi (I13) 32 32
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvuas paboma (CPC) 53,75 53,75
[ToaroroBka coOCTBEHHOTo HabOpa JaHHBIX N300paKEHHUH

Ha uiatdopma Robooflow. 20 20
[TonroroBka cOOCTBEHHOTO HAOOPa TEKCTOBBIX JAHHBIX. 33,75 33.75

KoHcynpranyy u npoMexyTo4Hast aTTeCTaIus 6,25 6,25

Bu koHTpOJIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMILIIMHBI

No HaiMeHoBaHIE pasieon JMCLHIIHAEL OO0beM ayaUTOPHBIX 3aHATUN IO BUJIaM B 4acax
pasnena Bcero J 113 JIP
1  [Maremaruyeckue OCHOBBI 6 2 4 0
2 |OcHOBBI pabOTHI C H300pAKEHUSIMHU U BUJICO 14 4 10 0
3 |OcHOBBI pabOThI C TEKCTOBBIMU JAHHBIMHU 20 8 12 0
4 |OcHOBBI pabOTHI C ayIMO TAHHBIMU 8 2 6 0
5.1. Jlekuuu
Ne Ne Kox-
nexuuulpasiena HaumenoBanue mim kpaTkoe coepKaHue JIEKIIMOHHOTO 3aHATUS . ;(;)0 )




1 1  |[Maremarnueckue M CTaTHCTUYECKHE XapaKTePUCTUKU HAaOOPOB TaHHBIX 2
[IpencraBienne n300paxeHN U BUIEO B KOMITBIOTEPE U CBSA3b TAKUX
-3 5 MpeACTaBICHN C MAIIMHHBIM 00ydeHueM. Onepanyu Ha/l JAaHHBIMA B paMKax 4
MpeABApUTEIHHOM MOATOTOBKY JIJIsl MAIIMHHOTO 00y4eHus. Pa3merka
N300paKeHUH.
[IpencraBieHne TEKCTa B KOMITBIOTEPE U CBSI3b TAKHUX MPEICTABICHHHA C
4.6 3 [MAIMHHBIM oOyuenuem. Omnepanyu HaJl TEKCTOBBIMU JaHHBIMU B paMKax 6
[peIBapUTEIbHON MOATOTOBKH JUIsl MAITMHHOTO 00y4yeHus. OcobeHHoCTH cOopa u
00pabOTKM TEKCTOBBIX JAHHBIX JIJIs1 MAIMHHOTO OOy4eHUsI.
7 3 |Oco0eHHOCTH ayrMEHTAIlUU TEKCTOBBIX JaHHBIX. Pa3MeTka TeKCTOB. 2
[IpencraBieHue ayuo B KOMIIBIOTEPE U CBSI3b TAKUX MPEACTABICHUHN ¢ MAIIMHHBIM
8 4  |oOyuenuem. Onepanuu HaJ ayquo JAHHBIMHU B paMKax MpeABapUTEIbHON 2
MOJrOTOBKHU JUISl MAIIMHHOTO 00y4eHus. Pasmerka aynuo.
5.2. llpakTHyecKkue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HaumeHnoBaHMe Wi KpaTKoe CofiepsKaHUe MPAKTUYECKOTO 3aHATHUS, CEMUHapa BO
3aHATUA[pa3IeNa]
4acoB
12 1 CrarucTuyeckue XapakTepucTUKU HaOOpoB NaHHbIX. PaboTa ¢ TaOmuyHbIMU 4
TaHHBIMU, TEKCTAMU U U300paKEHUSIMHU.
[IpencraBienue n3o0paxxeHuit B KoMIbioTepe. PaccMoTpeHne coBpeMeHHBIX
3-5 2 |oubnmotek pabotel ¢ u3obpaxkenusmu Pillow, OpenCV, Albumentation. 6
AyrMeHTalus.
6-7 2 (lIpencraBneHne BUEeO NaHHBIX. KagpupoBaHue U ayrMeHTalus JaHHBIX. 4
[IpencraBieHue TEKCTOB B KOMITbIOTEpe. Merok cioB, one-hot-encoding,
8-10 3 [BexTopHOE mpezacTasiaeHue, embedings. MeTonsl paboTsl ¢ Tekctamu sklearn u 6
tensorflow.
11-13 3 [Tapcunr TexcToB. [10AroTOBKa TEKCTOBBIX TAHHBIX JJISI PEHICHUS Pa3THUHBIX 6
3a/au: KiacCu(UKaluy U paclio3HaBaHMs MMEHOBAaHHBIX CYIIHOCTEH.
[Ipencrasienue ayauo B KoMIbeloTepe. PaccMoTpenue coBpeMeHHOM OnOIMoTeKkn
14-16 4  |pabortsl ¢ aynuo Librosa. [ToarotoBka ayano TaHHBIX C TIOMOIIBIO METOI0B 6
tensorflow. AyrmMmeHTanus.
5.3. JIaboparopHbie padoThI
He npenycmorpensl
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brinonuenne CPC
Cnucok nureparypsl (C yKa3aHHEM Kon-
IMonsux CPC pasnesos, miaB, cTpaHuil) / cceiika Ha  [CeMmecTp| BO
pecypc JacoB
MeTtonuueckue ykazaHHus paszen
[TonroroBka coocTBeHHOTO HabOpa MaHHBIX |'IloaroToBKa cOOCTBEHHOTO HaOOpa JAHHBIX 6 20
n300pakenuii Ha margopma Robooflow.  [M300paxenuit Ha matgopma Robooflow."
https://app.roboflow.com
[TonroroBka cOOCTBEHHOTO Habopa E/IGTOHH%CKHG yKasaHUi pasici
LeKCTOBBIX IAHHBIX. [ToaroroBka CO6CT]?'CHHOFO Habopa 6 33,75
TEKCTOBBIX JaHHBIX." https://appen.com




6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

Ha3pauue -
Ne | Ce- Bun Makc. TLIBA-
KM |mectp| KomTpons KOHTpOJIbHOTO(Bec eIt [Topsimox HauKcneHus: 6amIoB et B
MEPOTIPUSITHS
1A
KoMIIBIOTEpHBIN TECT COCTOUT U3 5 BOIIPOCOB,
MO3BOJISIIONIUX OLIEHUTH CPOPMUPOBAHHOCTH
koMmrieTeHIui. Ha orBeTh oTBOmMTCS 10 MUH.
Texympii CtouMOCTB OJTHOTO Bompoca - 1 Gam.
1 6 KOHTDOIB Tecr 1 5 5 |5 6amnoB: 3agaHue MOJTHOCTHIO BEIITOJIHEHO O€3 [3aueT
OImHOOK
1-4 GannoB: 3aJaHue BBINOJIHEHO YACTHUYHO
WJIH BEITTOJTHEHO C OIMOKaMU
(0 GaIoB: 3aJJaHKE HE BHIITOJIHCHO
2 6 Texymui ([Ipakrnueckast 5 5 5 3amaHui, KaxKaoe 3aganue 1 0am. ateT
KOHTPOJIb 1 0 Gay10B: 3a7jaHKE HE BHINIOJIHEHO
3 6 Texymmii ([IpakTuueckas s| s 5 3ampanuil, kKaxxaoe 3aaanue 1 6am. S
KOHTPOJTb 2 0 0ajIoB: 3aJaHNe HE BBINOJHEHO
4 6 Texymuii ([IpakTrueckast 5 5 5 3amaHui, Kaxaoe 3aganue 1 0am. sauer
KOHTPOJIb 3 0 GayI0B: 3a7]aHKE HE BHIMIOJIHEHO
5 6 Texymuii ([IpakTrueckast 5 5 5 3amaHui, KaXxKaoe 3aganue 1 0am. ater
KOHTPOJIb 4 (0 0aJuIOB: 3alaHKE HE BHIIIOJIHEHO
6 6 Texymuii ([IpakTrueckast 5 5 5 3amanuil, Kaxkaoe 3ananue 1 6am. saueT
KOHTPOJIb 5 (0 GaIoB: 3aJJaHKME HE BBITTOJTHECHO
7 6 Texymmuii  ([IpakTrueckast 5 5 5 3amaHuf, KaKaoe 3aganue 1 0am. aeT
KOHTPOJIb 6 0 GayIOB: 3a7]aHKE HE BHIIOJIHEHO
KoMIIbIOTEpHBII TECT COCTOUT U3 5 BOIIPOCOB,
MO3BOJISIIONTUX OLIEHUTH CPOPMUPOBAHHOCTH
kommeTeHIMi. Ha orBeThl oTBOomuTCs 10 MHUH.
Texympii CTOMMOCTB OJTHOTO Bompoca - 1 Gam.
8 6 KOHTPOITh Tect 2 5 5 |5 6amnoB: 3agaHue MOTHOCTHIO BEITTOJIHEHO O€3 [3aueT
OIINOOK
1-4 GayuIOB: 3a7jaHKME BBHITTOJHEHO YaCTHYHO
WJIHA BBITTOJIHEHO C OIIMOKaMU
(0 OayIoB: 3aJaHKE HE BBIITOJIHEHO
KoMIIbIOTEpHBIN TECT COCTOUT U3 15 BOMpoCoB,
MO3BOJISIIONIUX OLIEHUTH CPOPMUPOBAHHOCTH
koMreTeHuid. Ha orBeTn oTBommTCs 30
[Tpome- MUHYT. CTOMMOCTB OJTHOTO BOIpoca - 1 Ga.
9 6 JKyTOUYHAS 3a4er - | 15 |15 6annoB: 3a1aHKe IOTHOCTHIO BBITIOTHEHO  (3a4eT
arTecTanys 0e3 oIIOoK
1-14 6amIoB: 3aJaHUe BBIIOJIHEHO YACTUIHO
VI BEITTOJITHEHO C OIMOKaMU
(0 OGaIoB: 3aJaHKE HE BBIITOJIHECHO




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

IIPOMEKYTOYHOMN IIpouenypa nposeneHus
aTTeCTaluH

Bun

Kpurepun
OLICHUBaHUs

3a4CT

[Ipu oneHMBaHUM PE3YABTATOB YUEOHOM NEATEIBHOCTU
00y4Jaroerocs 1no JUCUUIUIMHE HUCTIONb3yeTCsl 0aIbHO-
pEeNTHHIOBas cCUCTEMA OLIEHUBAHUS Pe3yJabTaToB yueOHOM

nesitenbHOCTH oOyuatormuxcs (ITonoxxenne o BPC yTBepxkaeHo
npukazoM pexropa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pektopa ot 10.03.2022 r.No 25-13/09). OueHnka 3a TUCIUILTUHY
(dbopMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OLIEHOK 32 KOHTPOJIbHO-
PEUTUHIOBBIE MEPONPUATHUS TEKYILETO KOHTPOJISL. 3a4TEHO:
Benuuuna peiftunra odyyvaromerocs o gucuuiuinge 60...100 %.
He3zaureno: Bennuunna pelTuHra o0yyaronerocs o AUCHUILTUHE
0...59 %. Ecnu cTyneHT He coriaceH ¢ OLIEHKOM, OJIy4eHHOM 110
pe3ynbraTaM TEKYLIEr0 KOHTPOJIS, CTYAEHT IPOXOAUT
MEpPOIPUATHE TPOMEKYTOUYHON aTTECTALIUU B BUJIE TECTUPOBAHMUSI.
TectupoBanue npooautcs B cucteme edu.susu.ru. TecT cogepxut
15 Bonpocos. Ha Beimonuaenue recta gaercs 30 MuHyT. B aTOM
clly4ae OLICHKA 3a JUCLUIUIMHY PaCCUUTHIBAETCS HA OCHOBE
MIOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHIOBbIE MEPOTIPUSATHUS
TEKYILIETO0 KOHTPOJIS ¥ IPOMEXYTOUHOU arTecTanuu. Oukcanus
pe3yabTaToB yueOHOM NeATENbHOCTU MO AUCIUILIIUHE POBOAUTCS
B JICHb 3a4€Ta [IPY JINYHOM IPUCYTCTBUU CTY/ICHTA.

B coorBeTcTBUU C
. 2.5, 2.6
Ilomoxkenus

6.3. Ilaciopt poHAA OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

[1K-3

3HaeT: 6a30BbIE MOIXO/IBI K COOPY, pa3METKE U MPeIBAPUTEIbHOM
MOATOTOBKE JAHHBIX JUI MOJieJIell MAIlIMHHOTO O0y4eHUs

[1K-3

Ymeer: [IK-1.3. V-1. YmeeT ocymiecTBIsATh COOp UCXOIHOM HH(OPMALIUH C
MCII0JIb30BaHUEM IIIATQOPM JTaHHBIX (00JaYHBIX U BHYTPUKOPIIOPATUBHBIX)

[1K-3

Nmeer HpaKTI/I‘-ICCKI/Iﬁ OIIBIT: CO3daHUA CO6CTB€HHBIX Ha60pOB JaHHBIX 1A
MOJIeJIel MAaIlIMHHOTO O0y4eHHUs MIPU PEIICHUH 3a]]a4 C YYETOM
0COOEHHOCTEH peraeMoi 3a/1a9u

[1K-6

3naer: [IK-7.1. 3-2. 3naer ypoBHu npeacrasienus nanasix (ODS DDL,
CEeMaHTHUYECKHUU ci1oi, Monenb naHHbix); [IK-7.1. 3-3 . 3HaeT ocHOBHBIE
MHCTPYMEHTHI, OMbnuoreku u rexnonorun Data Science; ITK-7.2. 3-1.
3HAaeT METObI PEAYKIIMH pa3MEPHOCTH AJIEMEHTOB Habopa JaHHBIX U UX
[peIBAPUTEIBHON CTaTUCTUYECKO 00paboTKH, pa3MeTKU
CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAaHHbBIX AaHHbIX; [1K-7.2. 3-2.
3HaeT METObI INIAHUPOBAHUS BBIYMCIUTEIBHOTO SKCIIEPUMEHTA,
dbopMupoBaHUs 00yJaroIeii 1 KOHTPOJIBbHON BEIOOPOK;

[1K-6

YMmeer: I11K-7.2. V-1. YMeeT BRISBIATE U HCKIIIOYATh M3 MAaCCHBA JaHHBIX
omnbouHbIe AaHHble U BeIOpockr; [IK-7.1. V-1. YMeer otaensts
TOCTOBEPHBIC NCTOYHUKH JIAHHBIX OT COMHHUTEIIBHBIX, OCYIIECTBIISITh
KPUTHYECKUX OTOOp JaHHBIX, TPOBEPATH UX HA LIEIOCTHOCTh U
HeNpoTUBOpeunBOCTh; [1IK-7.1. V-2. YMeeT ncnonb30BaTh HHCTPYMEHTHI U
oubnuotexu nns Data Science At moucKa JaHHBIX B OTKPBITHIX
MCTOYHUKAX, CIIEIMATTN3UPOBAHHBIX OMOIMoTeKax u peno3utopusx; [1K-
7.2. ¥-3. YMeeT ocylecTBIATh pa3METKY CTPYKTYpHUPOBAaHHBIX U

HECTPYKTYPHUPOBAaHHBIX JAHHBIX; UCIIOJb30BaTh HHCTPYMEHThI OMOIHOTEKU




u TexHonoruu Data Science ans nmoaroroBku u [1K-7.2. V-4 . Ymeer
MCITOJIB30BaTh HHCTPYMEHTHI OMOIMOTekH U TexHojoruu Data Science miist
MOJITOTOBKH U Pa3METKHU CTPYKTYPHPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX
TAaHHBIX JIJIS1 MAITHHHOTO OOYYEHUS;

MMeeT npakTUYeCKUi OTBIT: UCTIOIb30BAHNS HHCTPYMEHTOB U OUOINOTEK
[1K-6 s Data Science /U1 OMCKa TaHHBIX B OTKPBITBIX HCTOYHUKAX, HH
CHEeUaIN3UPOBAHHBIX OMOTMOTEKAaX U PEIO3UTOPHSIX

3naet: [1K-6.2. 3-1. 3HaeT NpUHLIMIIBI TOCTPOCHUS CUCTEM HUCKYCCTBEHHOTO
MHTEJUIEKTa Ha OCHOBE MCKYCCTBEHHOTO MHTEJJIEKTA HA OCHOBE
MCKYCCTBEHHBIX HEMPOHHBIX CETEH, METO/IBI M TIOAXO/bI K IUTAHUPOBAHHIO U

[1K-9 FHAHAHHHHHH
peaHI/IBaHI/II/I HpoeKTOB I10 CO3JaHHUIO CUCTEM I/ICKyCCTBeHHOFO HHTCIIJICKTA B

TOM UHCJIC B YCJ'IOBI/ISIX MaJIOTO KOJIMYECCTBA JAaHHBIX I/ICKyCCTBCHHI)IX
MOJEIICH;

YMmeerT: IMPHUMCHATb U3BCCTHLIC aJITOPUTMbI Hpe,[[06pa6OTKI/I JaHHBIX I

[1K-9 . N
pernieHust mpoo6IeMbl MaJiol oOydatrolieil BEIOOpKH

MMeeT mpakTUYEeCKHU OTBIT: MPUMEHEHHS MTOJIXO00B K IpeoopadboTke
[1K-9 MaJIbIX HAOOPOB JaHHBIX MIPH MOCTPOECHUN CUCTEM MCKYCCTBEHHOTO HHAHHH
WHTEIIJIEKTa

3naer: [1K-5.2. 3-2. 3HaeT npyUHIMIIBI IPOBEIEHUS MAIIMHHOTO
PKCIIEPUMEHTA, TTPOOIeMBI TTepeoOydeHHs K HETOOOYUEHUS MOJIEIIH,
TpeOoBaHuUs K 00ydaroliei, TECTOBON M BaJIHIAIIMOHHON BEIOOPKAM ISt
pelIeHNns 3a/1a4 aHaJIM3a JaHHBIX ¥ MAaIMHHOTO OO0y4YeHMS,;

[1K-11

'YMeeT: OCyIIECTBIIATh OLIEHKY U OTOOp MHCTPYMEHTAJIbHBIX CPEACTB JUIs

IMK-11
cOopa u pazMeTKd HaOOPOB JTaHHBIX

VMeeT npakTUYeCKU OTBIT: MPUMEHEHUS Pa3InYHbIX HHCTPYMEHTAIBHBIX
CpeACTB it cOOpa M pa3METKH HAOOPOB TaHHBIX

[1K-11

TumnoBbie KOHTPOJIBHBIC 3a1IaHUS 10 KaXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHUe TUCHMILIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OonoIHUMENbHASL IUMeEPaAmypa.:
He npenycmorpena

8) omeuecmeenHuvle U 3apy0edCHblE HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpeHnsl

2) MemoouuecKue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. MeTogudYecKue yKa3aHHsI

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:
1. Meromuueckue yKazaHHs

DJIeKTPOHHAsA Y4eOHO-MeTOANYeCKast JOKYMeHTaIusl

HanmenoBanue
Bun
No pecypca B bubmuorpadpudeckoe onrcanue
JTUTEPaTyphl .
AJIEKTPOHHOM




bopme
DJIEKTPOHHO- busnu, /1. Python. Kuura penenrros / 1. busnu, b. K. JxoHc ;
OcCHOBHAS OnbIMoTeYHAs nepeBos ¢ anruiickoro b. B. YBaposa. — Mockasa : [IMK
1 cucreMa [Ipecc, 2019. — 646 c. — ISBN 978-5-97060-751-0. — Texkcr :
nmuTepaTypa o
W3/1aTeIhCTBA DJIIEKTPOHHBIHN // JIaHb : 2IeKTpOHHO-OUOIMOTEYHAs CHCTEMA.
Jlann https://e.lanbook.com/book/131723
JEKTPOHHO- [Tarrepcon, JI. I'my6okoe oOydeHne ¢ TOUKHU 3pEeHUs MpaKTHKa /
ononHuTenbHas OubIMoTeUHAs 1. Ilarrepcon, A. T'ubcon. — Mockasa : JIMK TIlpecc, 2018. —
2 cucreMa 418 c. — ISBN 978-5-97060-481-6. — TekcT : 27€KTpOHHBIH //
nmuTepaTypa
W3/1aTeIhCTBA JlaHb : 2IeKTPOHHO-OMOIHOTEYHAS CUCTEMA.
Jlanb https://e.lanbook.com/book/116122
ICKTPOHHO- ["aneremapa, T. O6paboTka ecTeCTBEHHOTO si3bIKa ¢ TensorFlow
onOIMoTEeYHAS .
3 OcHoBHas cHCTeMa : pyxoBoactBo / T. I'anerenapa ; nepeBon ¢ anmmiickoro B. C.
muTeparypa AATeIIECTED SuenkoBa. — Mocksa : JIMK Ilpecc, 2020. — 382 ¢. — ISBN
HaZ:{L 978-5-97060-756-5. https://e.lanbook.com/book/140584
DIIEKTPOHHO-
ononHuTebHAS OubmuoTeuHas [onun, A. M. Craructuka : yueOnuk / A. M. I'onun. — 13-e
4 Tenarvba cucTeMa n3a. — Mockaa : Jlamkos u K, 2021. — 412 c.
patyp M3/1aTeNIbCTBA https://e.lanbook.com/book/229796
Jlanp
AHTOHMO, []. Bubnnorexa Keras — ”HCTpyMeHT ITyOOKOTO
JNEeKTPOHHO- oOyueHusi. Peanu3zanys HeHpOHHBIX ceTel C MOMOILBIO
OMOIIMoTeIHAS oubmuorex Theano u TensorFlow / [I. Antonmo, I1. Cymxur ;
OcHoBHas N
5 Tenarvha cucrema nepeBoJl ¢ aHmuiickoro A. A. CnunkuH. — Mocksa : JIMK
PatyP wsmatensctea  [[Ipecc, 2018. — 294 ¢. — ISBN 978-5-97060-573-8. — Tekcr :
Jlanb PIEKTPOHHBIH // JIaHb : 37€KTPOHHO-O0MOINOTEUHas cCUCTEMA.
https://e.lanbook.com/book/111438

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

Her

[Tepeuyens ncnonap3yeMbIx NpodeccruoHaNbHbIX 0a3 JaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUTITHHBI

OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,

N No
Bun 3anstuit Ay MIpelyCTaHOBJIEHHOE IPOrpaMMHOE 0OecreyeHHe, UCIIOIb3yeMOe IS
YA pa3IMYHBIX BUJIOB 3aHITHI
110 .
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