Onucanune nporpammsl Al BAUM PLATFORM

1. Ha3HayeHHe MPOrpaMMbI
[Tnarpopma npuknagnoro MM Al BAUM PLATFORM mnpexacraBiser KOHTEiHEp-
OPHEHTHPOBAHHYIO apXUTEKTYpY, CBS3BIBAIOIIYI0O MHKpPOCEPBHCHI, ymakoBaHHble B docker
KoHTeiHephl. [Inardopma noaeneHa Ha MOAYNH, KOTOPBIE NMPEICTABISAIOT U3 ce0S HECKOJIBKO
KOHTEWHEpOB, o0beauHEeHHBIX B pod’sl. OpkecTpanusi KOHTEHHEpAaMHU BBINOIHSACTCS C

MCII0JIb30BaHuEM crienuanusuposanHoro I10.

2. OnucaHde MPOrpaMMHBIX MOy e

Crnrcok nporpaMMHBIX MOJTyJIEH:

1. Moaysb nmapcUHra;

2. Mopyns Data Quality;

3. MHoromepHas MoJielib 0a3bl JaHHbBIX;

4. Monaynb «0a3bl TaHHBIX),

5. Moayns noucka Ha atopme;

6. MoyJib NPEeaIPOLECCHHTa U PA3METKH JaHHBIX

7. Monyns DA — data analysis (ananu3 qaHHbIX);

8. Monyns ML — machine learning (MammuHOe 00yueHue);

9. Monyas DL — deep learning (riy6okoe o0y4enue);

10. Monxyas RL — reinforcement learning (o0yuenue ¢ moakpenieHuem);
11. Monayne model saving & transfer;

12. Moayns kouctpykrop Al drag n drop;

13. Moayns GUI — graphical user interface (rpadgudeckuii nHTepdeiic nonp3oBatess);
14. Monynb «Mactep-moMOIIHUK.

001 Moaysb mapcuHra

Monynbs noctpoen Ha 6a3e Docker uzonupoBaHHOM Cpebl.

Moyib N30IMPOBAHHO Pa3MEIeH B KOHTEHHEPE, C YCTAHOBKOM BCEX JIOMOJHUTEIIBHBIX
3aBUCUMOCTEHN U OMOTHNOTEK.

Monynb conepxut Habop GYHKIUI U CKPUNTOB, HEOOXOAMMBIX IS BHITIOJTHEHHSI 3314
MapCHUHTa W KPayJIMHTa TAHHBIX U3 PA3IMYHBIX HCTOYHUKOB.

Moy IMeeT BO3MOXKHOCTh HACTPOMKH PabOThI ¢ OpOKepaMK MOCTaBKH JaHHBIX - pache
airflow, apache kafka.

Monaynb pazmerneH B ogaoM «Pod 01» ¢ momysiem 002.



Moayns B3aumozeiictByet ¢ moayasmu: 002, 003, 004 mocpenctom kKubernetes.

[ POD 1 J

Llenk: coa0ats CACTEMY NapcuHral Llenk: co3nadie cUCTEME,
KpaYNWHTE B PEXMME OHNAHH WK B cnocofHOM JenaTh NPOBepEY
PEMHUMOD PACTMCAHWA KaWeCTEa BXOJHLE OaHHLIL

B kauecTee GWONMOTEK MCMONE308ETE - OHKCALMA BEITDOCOE W
heautifulsoup WNK scrappy aHOMANWA
- CpaBHeHKE CO CNOB3DEM W
[nA sanycka NapcyHra No pacnucaHme CMDaB0YHUKEOM
MCNONs30EATE airflow - PaGota ¢ garamm 1
NpWEEOEHWE K OopMaTy |

OnA 3anycxa NapCcuHra B pEXMME OHNERH timestamp)

HY#HO MCNoNe30EaTs apache kafka -

Pucynok 1. Pod 01

002 Moayab Data Quality

Monynbs noctpoex Ha 6a3e Docker uzonupoBaHHOM Cpebl.

Monynb U30IMpPOBAaHHO pa3MeIleH B KOHTEHHEpE, C YCTAHOBKOM BCEX JOMOIHUTENbHBIX
3aBUCUMOCTEHN U OMOINOTEK.

Monynb obecrieunBaeT GYHKITHIO KauecTBa JTAHHBIX (moctynaromux
naHHbIX). ObecrieyeHrne KavyecTBa JaHHBIX OCYIIECTBISIETCS C HCIOJIBb30BAHUEM CKPHIITOB, U
COBPEMEHHBIX METOJIOB, BKJIFOYAsl MAIMHHOE O0yUeHHeE.

OcCHOBHBIE OIITMOKY JIJIS1 HCTIPABJICHHS:

— [Ilouck oneuaTok u nposepka opdorpapun

[Touck BEIOPOCOB U aHOMATTH I

Caepka co cripaBOUYHUKAMH (CTpaHbl, TOYTOBBIE MHAEKCHI U T.1I.)
— IIpoBepka TUIIOB TaHHBIX

Monynp pasmenieH B ogaom «Pod 01» ¢ momynem 001.

003 MHoromepHasi MojieJib 6a3bl JAHHBIX
MHoromepHasi Mozenb 0a3bl OTOOpa)kaeT CBSI3M MEXIYy OCHOBHBIMH KOMIIOHEHTAMHU

(MOJTyJISIMH) CHCTEMBI.



Mopenb 6a3bl JaHHBIX BhIMoJgHEHA B BUsie ER nquarpammel, ¢ ykazanuem nepBudHbix (PK)
u BHemHux kimouel (FK), a Takke ux cBszei.

Mopens yYUThIBa€T MUKPOCEPBUCHYIO apXUTEKTYPy OOIIEeH CUCTEMBI B IIEJIOM.

004 MoayJab «0a3bl JaHHBIX»

Monaynps BiiItoyaeT B ce0si OCHOBHbIE 0a3bl JAHHBIX, HEOOXOAMMBbIE A paboOTHl ¢
JTAaHHBIMH, B IIPOLIECCE MALTMHHOTO 00Y4YEHUSI U aHAJIN3A.

CocraBHbIC YaCTH MOJIYJISl YIIaKOBaHbI B einHbIN «P0d 02y, ynpaBiisieMblii 10 cpeacTBam
kubernetes.

MoJysb COCTOUT U3 OTJCNIbHBIX HE3aBUCUMBIX 0a3 1aHHBIX.

IIpenycMoTpeHsl:

3. ba3za nanubix Postgresql — ynakoBana B nzoiupoBannblii docker koHTeliHep co
BCEeMH HeO0XOAMMBIMH 3aBHCHMOCTSIMH.

OObecnieunBaeT XpaHEHUE CTPYKTYPUPOBAHHBIX JTAHHBIX.

4. ba3a nannbix Hbase — ynakoBana B nzosmmpoBanHblii docker koHTeiiHep co BceMu
He00X0AMMBbIMH 3aBHCHUMOCTSAMM.

ObecnieunBaeT MOKOJOHOYHOE XpPaHEHNE HECTPYKTYPUPOBAHHBIX JIaHHBIX.

5. baza nannbix CuDF — ynakoBana B uzonmpoBanHubiii docker koHTeiiHep co BceMu
He00X0AMMbIMH 32aBHCHUMOCTSAMM.

6. ba3a nanubix Rapida - ynakoBana B uzosmmpoBanHblii docker koHTeiiHep co BceMu
HEe00X0AMMBbIMH 32aBHCHMOCTSMH.

7. Ba3za nannbix Apache Solr - ynakoBana B uzosmpoBanssiii docker koHTeiiHep co
BCEMH He00X0AUMbIMH 3aBHCUMOCTSMH.

8. ba3za nanubix MongoDB - ynakoBana B uzojiupoBanHblii docker konreiinep co
BCEeMH He00X0AMMBIMH 3aBHcHMOCcTsAMU. I1o3BoJIsieT XpaHUTH NPOrpaMMHbIE
N0JIb30BaTeJIbCKHE CKPHIITBI, MOJEJIH, 0JIOK-CXeMBbl.

Moay./ib XpaHeHUs] CTPYKTYPHPOBAHHBIX M HECTPYKTYPUPOBAHHBIX JAHHBIX
ctpoutcs Ha 6a3ze 110, ¢ OTKPBITBIM UCXOAHBIM KO/IOM, HCTIONb3YSI PEISIIMOHHBIE
(postgreSQL), xomonounsie (habse), w/wmu nokymeHTHBIE (MongoDB) 6a3bl TaHHBIX.
Monysb BBIIOJHSET CleAyIonMe QyHKINU:

a) XpaHEeHUE HECTPYKTYPUPOBAHHBIX JAHHBIX (TEKCThI, H300paKeHHUs], 3BYK);

0) XpaHeHHUE CTPYKTYPUPOBAHHBIX U MMAPAaMETPU30BAHHBIX JAHHBIX (UHCIIOBBIE JAHHBIE,
BpPEMEHHBIE PA/IbI);

B) XPaHCHUC MMOJIb30BATCIILCKUX 6J'IOK-CXCM, OTYCTOB, MoJeJIei.



Monynb XpaHeHUsl CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX JAHHBIX
00OMEHUBAETCS TAHHBIMH C MOTYJISIMHU:

a) UHTETpaIuy C MOUCKOBOM cuctemoii Directum;

0) drag n drop KOHCTpYKTOpa HCKYCCTBEHHOTO MHTEJICKTa M MAIIIMHHOTO O0yYeHUS,
B) BU3yalM3alu U (POPMUPOBAHHUS MTOTH30BATEILCKUX OTYETOB;

T') MOJ/IyJIb KOHTPOJIS BepcuoHHocTH Mojenei (MLOpS).

005 Moayab noncka Ha miiatgopme
Mopnyie mocTpoeH Ha 6a3e MOUCKOBOTO JBHIKKA.

B kadecTBe morCcKOBBIX IBIKKOB Mcnoyib3yroTcs: Elastic Search u Apache Solr.

006 Moaysib npeanpouecCHHIa U pa3MeTKH JTaHHbIX

Monyiib 00pabOTKH M TIEPBUYHOTO aHAM3a CTPOMTCS Ha Oaze cymectBytomiero 10, ¢
OTKPBITBIM UCXOAHBIM K0JI0M (pandas, numpy, sklearn, scipy), a Takxe pa3paOOTaHHBIX B paMKax
JTAHHOTO TPOEKTa OMOJIUOTEK, HEOOXOMUMBIX JIJIsl BHIMOJIHEHHUS TPUKIIAIHBIX 3371a4 00paboTKU
JAHHBIX Pa3HBIX TUIIOB, CTPYKTYPHI U pa3MEpOB.

Moy BBITIONHSETCS CIICAYIONINE OCHOBHBIC (DYHKIINU:

a) aHAJIU3 CTPYKTYPBI, PACIPEICIICHUS U TTOTHOTHI JJAHHBIX

0) npeaBapuTenbHas 00paboTKa, HOPMATU3AIKs U CTaHIAPTH3AIMS BXOJHBIX JaHHBIX

B) IpeoOpa3zoBaHue, MapaMeTpU3alus U MOATOTOBKA JAHHBIX JUISI IEPEIaddl B MOJICITH

MAIIMHHOTO O0YYEeHHUS.

Monynb comep UT METOAbl JUisi OOpaOOTKM W aHallM3a Pa3IUYHBIX THUIIOB BXOJHBIX
JAHHBIX:

— TEKCTOBBIC (IIPEIITPOIIECCUHT, OUYNCTKA, JICMMATH3AIIHS, KOAUPOBAHUE, ITPE/ICTABICHHIE

MHOTOMEPHBIMH BEKTOPAMH )

— BpEMEHHBIC PSJIBI (TECThl HA HOPMAJIBHOCTh M CTAIlHOHAPHOCTh Ps/Ia, JCKOMITO3HIIHS

psina, MpUBEICHUE Psijia K CTAIHOHAPHOMY )

— YHUCJIOBBIC M KaTErOpHAJbHBIC (3aIOJHCHHE IMPOIMYIICHHBIX JaHHBIX, MPOBEpPKa Ha

HOPMaJIHHOCTh, HOPMAJIM3AIUs U CTaHJIAPTU3AIMs, BEISIBIICHHE aHOMAJIWi, ITPOBEpPKa Ha

cOaJIaHCUPOBAHHOCTh W peOaJaHCHUPOBKA, BBIJIETICHHE HAMOOJee BAXKHBIX IMPU3HAKOB,

KOJMPOBaHUE, TeHEepaIlvsl HOBBIX MPU3HAKOB)

— rpaduueckue (MpHBEACHWE K EAMHON I[BETOBOM ManmuTpe, 0oOpe3ka, MOMOTHEHHE

TAHHBIX U TeHepaIusi HOBBIX 00pa3iioB, OMHApHAs CETMEHTAIINS).

Monynbe OUOMMOTEK W CKPUMNTOB JUJIsi OOpaOOTKM M TMPEANPOIECCUHTa OOMEHHBAETCS
JAHHBIMU C MOJTYJISIMU:

a) Moayne 007 ananu3 qaHHBIX



0) Moayns 008 6HOIMOTEK M AIrOPUTMOB MAIIMHHOTO 00YUYEHUS

B) Moayns 009 6ubimorexk HEHPOHHBIX ceTell U TITyOOKOro 00yUeHHS
r) Monyne 010 6ubimoTek ams o0ydeHus: MoJieneld «0e3 yauTens

n) Moayne 013 rpadudeckoro uaTepdeiica

e) Moayne 004 6a3bl TaHHBIX.

007 Moayan DA - data analysis

(B pa3paboTke)

008 Moayab ML - MAIIMHHOTO 00y4eHM st

Monynp GUOMMOTEK M alrOpUTMOB MAIIMHHOTO 00y4yeHHs crpoutcs Ha 6Oaze IIO, c
OTKPBITBIM UCXOAHBIM Ko/10M (sklearn).

Monayns OMOIMOTEK W AJITOPUTMOB MAIIMHHOTO OOYYEHHUsS BBINOJHSET CIIEAYIOIINE
byHKIUY:

a) peleHne perpecCHOHHBIX 3a1a4

0) oOy4eHHe BEPOSTHOCTHBIX KJIACCU(UKATOPOB

B) IOCTPOEHUE TPEHOBBIX MOJEIEH

T') IOUCK aHOMAJTUH

B) peIlICHHE 3a1a4 KiIacCupuKanuu (OMHAPHOW U MHOXKECTBEHHOM ).

Mopayns OUOMMOTEK W aNTOPUTMOB MAIIMHHOTO OOYYEHHS OOMEHUBAETCS HAHHBIMH C
MOTYJISIMU:

a) XpaHEHUs CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX JAHHBIX

0) BU3yanu3au U GOPMHUPOBAHUS OTUETOB

B) Tpaduyeckoro nuTepdeiica ananuTUYecKoro 0j10ka

T') «MacTep-TIOMOITHHK

1) drag n drop koHcTpykTop MU

€) KoHTpoJs BepcuoHHOCTH (MLOps).

009 Monyas DL - deep learning

Mopyns 6MOIMOTEK HEUPOHHBIX CETeH M ITyOoKoro oOydeHus: ctpoutcs Ha 6aze I10, ¢
OTKPBITBIM HCXOAHBIM KojoM (tensorflow). IlopnepxuBaer Dense, Conv2D u LSTM crou
HEHUPOHHBIX CETEM.

Mopyns GuOIMOTEeK HEHPOHHBIX CETeH M TITyOOKOT0o OOyUYeHHUs BBITIOIHSET CICTYIOITHE
byHKIUH:

a) pelieHue 3a7a4 knaccupukanuu (OMHapHasi © MHOKECTBEHHAs ),

0) pelieHne perpecCuOHHBIX 3a/1a4;

B) OIpe/ieTIeHNE BEPOSITHOCTEH.



Mopyns 6MOIMOTEK HEHPOHHBIX CETEH U TIIyOOKOTO 00ydeHHsI 0OMEHUBACTCS TaHHBIMU C
MOJTYJISIMH:

a) XpaHEHUs CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX JAHHBIX;

0) Bu3yanu3anuu U GOPMUPOBAHHS OTYETOB;

B) rpaduueckoro uHTepdeiica aHATUTHIECKOTO 0JI0Ka;

') «MacTep-TIOMOLTHUK;

1) drag n drop xoncrpykrop 1U;

e) KoHTposs BepcuornHoctu (MLOps).

010 Moayab RL reinforcement learning (00y4yeHue ¢ moakpenjieHuem)

(B pa3paboTke)

011 Moayas model saving & transfer

Monysb koHTpoIIs BepcuonHocTH Mojenel (MLOPpS) crpoutcest Ha 6a3e 10, ¢ OTKPBITHIM
ucxoaueiM KoaoM (tensorflow-serving, tensorflow-extended).

Moyss KOHTPOJISI BEPCHOHHOCTH MOJIEJIEH BBITIONHSET CIEAYIONHE (yHKIIUU:

a) COXpaHATh MOJICIH U TIPUCBANBATh UM BEPCHH;

0) oOpalaTscsi K MOJIETISIM COOTBETCTBYIOIIEH BEPCHH.

Moysb KOHTpOJIE BEpCHOHHOCTH MoJiesieil 0OMEHUBAeTCs JAHHBIMU C MOAYJISIMU:

a) MOJyJIb XpaHEHUs CTPYKTYPUPOBAHHBIX U HECTPYKTYPHPOBAHHBIX TAHHBIX;

T') MOJyJIb OMOTMOTEK M aJITOPUTMOB MAITUHHOTO O0YYCHUS;

1) MOJyJIb OMOITMOTEK HEWPOHHBIX CEeTeH U TITyOOKOro 00y4eHus;

€) MOJyJIb OMOIMOTEK UCCIeI0OBaHUN U 00ydYeHUs «0e3 yUuTess»,

) MOIyJb drag n drop KOHCTPYKTOpa UCKYCCTBEHHOTO MHTEJUIEKTA M MAIIMHHOTO

oOy4eHwus.

012 Monyab koncTpykTop Al drag n drop

Monayns drag n drop KOHCTpyKTOpa HCKYCCTBEHHOTO HHTEUIEKTa M MAIIMHHOTO
00yueHus cTpoutcs Ha 0aze HanmucaHHoro moj npoekt [10.

Monyns drag n drop KOHCTPYKTOpa HCKYCCTBEHHOTO HHTEJIIEKTa M MAIIMHHOTO O0YYCHHUS
BBITOJIHSCT CIeTyromue pyHKIUM:

a) co3siaHue OJIOK-CXEM MAIIMHHOTO 00y4eHUs U HEMPOHHBIX ceTeil, 6e3 nmpsMoro

KOJMPOBaHUS;

0) obecnieueHre B3aUMOJEHCTBHUS MEKY MOAYIISIMU, JUIsSl PEIICHUS aHATUTUYECKUX

3ajau;

B) COXPAaHCHUC 6HOK-CXCM, AJId TIOCJICAYIOIICTO UCIIOJIb30BAHUA U 110pa60T1<1/1.



Mopyns drag n drop KOHCTpYKTOpa HCKYCCTBEHHOTO MHTEIIJIEKTA M MAITMHHOTO O0YyYCHHS
0OMEHHMBAETCS TAHHBIMH C MOJTYJISIMH:

a) MOJIyJIb HHTETPAIlUHU C TIOMCKOBOM cucteMoi Directum;

0) MOJ1yJIb XpaHEHUs CTPYKTYPUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX JTaHHBIX;

B) MOAYJIb OMOJIMOTEK U CKPUIITOB ISl 0OpabOTKH M MPEIPOLIECCHHTA JAaHHBIX;

T') MOJyJIb OMOIMOTEK U aJITOPUTMOB MAIIUHHOTO OOYYEHHUS;

1) MOIyJIb OMOITMOTEK HEMPOHHBIX CETEH U TITyOOKOTO 00y4eHuS;

€) MOJTyJIb OMOIMOTEK UCCIICIOBAHUM U 00yUeHUs “0e3 yuuTens”;

&) Moaysb drag n drop KOHCTPYKTOpa UCKYCCTBEHHOTO MHTEJUIEKTa U MAIIMHHOTO

o0ydeHus;

3) MOZYJ b BU3YaIM3alluU U (HOPMUPOBAHHS MTOJIB30BATEIBCKIX OTYETOB;

1) MOJIyJIb KOHTpOJIs BepcronHocTH Moeneit (MLOpS);

k) Mmonynb rpaduueckoro uHTepdeiica aHATUTUIECKOTO OJIOKa;

J1) MOJTYJIb «MaCTEP-TIOMOITHUK.

013 Moayas GUI

Monynb BU3yanu3auuu U GOpMHUPOBAHUS MOJIb30BATENLCKUX OTYETOB CTPOUTCS Ha 0Oaze
ITO, ¢ OTKPBITHIM UCXOJHBIM KOJIOM.

Monyne Busyanuzanuu u (OPMHPOBAHUS IMOJH30BATEIBCKMX OTYETOB OOECIIeYHBACT
BBITTOJIHEHUE (DYHKITHIA:

a) oToOpakaTh KJIIOUEBBIE MOKa3aTeI 00YyUYEHHBIX MOJETIeH;

0) hopMHpOBaTH OTYETHI O pe3ybTaTax 00ydeHus (rpaduk o0yUeHHs, METPUKH OIINOOK

Y KauecTBa) MOJICNIM U COXpaHATh B popmare pdf.

Monyne Bu3yanu3anuu U (HOPMHUPOBAHHS IOJIB30BATEIBCKUX OTYETOB OOMEHHBAETCS
JTAHHBIMU C MOAYJISIMU:

a) MOJyJIb XpaHEHUs CTPYKTYPUPOBAHHbBIX U HECTPYKTYPHPOBAHHBIX JIAHHBIX;

0) Mmoayisb drag n drop KOHCTPYKTOpA UCKYCCTBEHHOTO MHTEIIEKTa M MAIIMHHOTO

oOy4eHwus.

Monyns rpagudeckoro mHTepdeiica aHamuTHyeckoro Oinoka ctpouthess Ha 0Oaze IIO,
HaMMCaHHOTO O] MPOEKT Ha A3bIKE MPOTrPAMMHUPOBAHHUS.

Monyns Tpaduueckoro WHTEpdeiica aHATUTHYECKOTO OJIOKA BBHITIONHSCT CIIEAYIONIHNE
byHKIUH:

a) oOpalieHrne K COOTBETCTBYIOIUM MOy isiM B pesxkxume GUI;

0) ucnons3oBanue GyHKIIMOHaNa Moayieit B pexume GUL



Mopyns rpadudeckoro uaTepdeiica aHaIUTHIECKOTo 0JI0Ka OOMEHHUBAETCS JaHHBIMH C
MOJTYJISIMU:

a) MOJIyJIb HHTETPAIlUHU C TIOMCKOBOM cucteMoi Directum;

0) MOJ1yJIb XpaHEHUs CTPYKTYPUPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX JTaHHBIX;

B) MOAYJIb OMOJIMOTEK U CKPUIITOB ISl 0OpabOTKH M MPEIPOLIECCHHTA JAaHHBIX;

T') MOJyJIb OMOIMOTEK U aJITOPUTMOB MAIIUHHOTO OOYYEHHUS;

1) MOJyJIb OMOTMOTEK HEMPOHHBIX CETEH U TITyOOKOTO 00y4eHuS;

€) MOJTyJIb OMOIMOTEK UCCIICIOBAHUM U 00yUeHUs “0e3 yuuTens”;

&) Moaysb drag n drop KOHCTPYKTOpa UCKYCCTBEHHOTO MHTEJUIEKTa U MAIIMHHOTO

o0ydeHus;

3) MOZYJb BU3YaIU3aluu U (HOPMUPOBAHHS MOJIB30BATEIHCKUX OTUYETOB;

1) MOJIYJb KOHTpOJI BepcruoHHocTH Mozeneit (MLOps);

k) Mmonynb rpaduueckoro uHTepdeiica aHATUTUIECKOTO OJIOKa;

J1) MOJTYJIb «MaCTEP-TIOMOITHUK.

014 Moaysb «MacTep-nOMOIIHNK»

Monaynb «MacTep-HOMOIIHUK» cTpouTcs Ha 6a3e [10, HanmucaHHOTro MO/ MPOEKT Ha A3bIKE
IPOTrpaMMHUPOBAHMUSL.

Monaynb «MacTep-MOMOIIHUKY BBITOIHATH CIEAYIONE (DyHKIIH:

a) hopmMupoBaHUE MOACKA30K IIPH CO3TAHUH OJIOK-CXEM

0) hopMupoBaHHe MOACKA30K MpU 00palIeHnH K 6a3aM TaHHBIX

B) (OpMHUPOBaHUE MOICKA30K MIPU MPEANPOLIECCHHTE TAHHBIX

r) popMUpOBaHUE TTOICKA30K MPU BEIOOPE METO/IOB U MOICIICH ISl aHAIM3a JaHHBIX

Monysnb «MacTep-moMOIIHUK» OOMEHUBACTCS JAHHBIMU C MOIYJISIMU:

a) MOJyJIb XpaHEHUs CTPYKTYpUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX JIAHHBIX;

0) MOy b OMOIMOTEK M CKPUITOB /7151 00pabOTKH 1 MPENPOLIECCHHTA TaHHBIX;

B) MOJyJIb OMOJIMOTEK U AITOPUTMOB MAITUHHOTO O0Yy4EHHUS;

') MOJ1yJIb OMOJIMOTEK HEUPOHHBIX CETEH U MTyOOKOro o0y4eHus;

1) MOJyJIb OMOIMOTEK UCCIeI0BaHUN U 00ydeHus “0e3 yuurens’;

€) MoayJb drag n drop KOHCTPYKTOpa UCKYCCTBEHHOI'O MHTEJJIEKTa U MAIIMHHOTO

oOyJeHus;

) MOJYJIb BU3yaIH3auy 1 GOpPMUPOBAHUS MTOJIE30BATEILCKUX OTYETOB;

3) MOZYJ b KOHTPOJIsl BepcuoHHOCTH Mozeneit (MLOps);

1) MOJlyJIb Tpaduueckoro nHTepdeiica aHaTUTHUECKOTO OJI0Ka.



