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JINCT OJIOBPEHUS, COTJIACOBAHUS U AKTY AJIU3AIIVN PABOYEN TTPOT'PAMMBI

Pa3paboTumk(n) mporpamMmai:

noueHT KaraeB Anexkcannp Bagumosud KTH

Penenzent(bl):
(IIpY HAJIMYUN)

Pabouas mporpamMMa JTUCIUIITHHEL (MOYJISI, TPAKTHKH)

IMapanneibHble M pacnpeeeHHbIC BbIYUCICHUS

paspaborana B coorBercTBUH ¢ PTOC BO:

®denepalibHbINA TOCYJaPCTBCHHBIN 00pa30BaTeIbHBIA CTAHAAPT BBICILIETO 00pa30BaHus - OaKalaBPHAT M0 HAMIPABICHHUIO OATOTOBKH
09.03.01 MudopmaTrka U BHIYACIUTENbHAS TeXHUKA (Tpuka3 MuHoOpHayku Poccun ot 19.09.2017 r. Ne 929)

COCTaBJICHA HAa OCHOBAaHHUU y'{e6H0r0 IJjiaHa:

Hamnpagsnenue 09.03.01 MudopMaTrka 1 BBIYACIATEbHAS TEXHUKA
ITporpamMMa ABTOMaTH3UPOBAHHOE TIPOCKTUPOBAHHE CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTA

HpO(bI/IJ'IBZ ABTOMaTI/ISI/IpOBaHHOC MIPOCKTUPOBAHHUEC CUCTCM

YTBEP)KIACHHOTO YUEHBIM COBETOM By3a OT 28.09.2022 mpoTtoxom Ne 2.

Pabouas nporpamma onoOpeHa Ha 3aceaHHU Kadeapsl

CucreMbl aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHUS M MONCKOBOT0 KOHCTPYHPOBAHHS
HOMep mpoTtokona 2022 r.

3aB. xatenpoii lllepbakoB Makcum Braaumuposud

COI'JTACOBAHO:
®DaKyIbTET SJICKTPOHUKH ¥ BEIYUCITUTEIHHON TEXHUKU
IIpencenatens HMC Asnerok O.A.

[Iporoxon 3aceqanust HMC ot
r. Ne

VYTBep:xkIeHa pabouast mporpaMma JUCHUIUIMHBI (MOIYJIsl, IPAKTUKH) I€KaHOM

q)aKy.]'II)TeT OJICKTPOHHUKHU U BBIYHCIIUTECIIEHON TEXHUKHU

Asperok O.A. T.



1. IEJIX U 3BAJAYU OCBOEHU A JTUCHUITJIMHBI (MOAYJISA, IPAKTUKN).
B TUII TPAKTUKNA. CIT b 1 ®OPMA (©@OPMbI) EE ITPOBEJTEHUS
Lenmn u 3amaum

Henbro n3ydeHus: AMCUUILIINHBI SBISIETCA OCBOGHUE CTYACHTAMU TEOPETHYECKUX OCHOB TEXHOJIOTHH MapayliebHbIX U
pacupeeIeHHbIX BEIYUCICHUH.

OCHOBHBEIMH 3a/la4aMy TUCHUTUINHBI ABJIAIOTCA N3YUYCHUEC TCOPETUICCKUX OCHOB ITapalJICIIbHBIX BbI‘wIPICJIGHI/IfI,
COBPEMCHHBLIX SI3bIKOBBIX U MHCTPYMEHTAJIbHBIX CPEACTB NapalICJIbHBIX BBIHHCHCHHﬁ, a TaKXKC MOAXOJA0B K PCIICHUTIO
TUIIOBBIX 3aJla4 aHaJIn3a JaHHBIX U IIOCTPOCHUA MHTCIUICKTYAJIBHBIX CUCTEM C IIPUMCHCHUEM ITapaJICIIbHBIX BBIYHMCIICHUH.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA, MIPAKTUKH) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | K.M.02

2.1 | TpeGoBaHusl K IPeIBAPUTEIbHOI IOATOTOBKE 00y4aI0LIETroCs:

2.1.1 | CucteMsl NOAAEPKKU IPUHATUS PELICHUI

2.1.2 | ba3el taHHBIX

2.1.3 | BeeneHue B HanpaBJIeHHE

2.1.4 | TIporpaMMHasi UHXKEHEPUS

2.1.5 | Maremaruyieckas JIOTUKa M TEOPUS aJITOPUTMOB

2.2 | fucumminHbl (MOIY/JIH) U MPAKTHKHU, 1JIA KOTOPBIX 0CBOEHHE JaAHHOH JUCUMIIMHBI (MOAY/I5) HEO0X0AMMO KaK
npealiecTByoLiee:

2.2.1 | IlpousBoacTeeHHas npakruka: [IpenauniaomMHuas npakTuka

2.2.2 | BemmmonHeHME ¥ 3aIIUTa BBITYCKHOW KBaTH(DHUKAIIMOHHON paboTHI

3. KOMIIETEHIIMH OB YYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI TUCIIUTIINHBI
(MOZYJISl, TPAKTUKH)

IIK-5: Cnoco0eH HCIOJIb30BATH HHCTPYMEHTAJbHbIC CPEACTBA IJId PEIICHUA 3a/1a1 MAIUHHOIO O6y‘-le]-ll/lﬂ

1IK-5.1: Ocywecmensiem oyeHKy u bl00p UHCIMPYMEHMANbHBIX CPEOCE OISl peueHUs NOCMABIeHHOU 3a0ayu

PesynbraTer 00yuenus: [IK-5.1. 3-1. 3HaeT BO3MOKHOCTH COBPEMEHHBIX HHCTPYMEHTANIBHBIX CPEJCTB U CUCTEM
IpOrpaMMHUPOBaHMs I PEIIEHHS 3a/1a4 aHAJIN3a JAHHBIX 1 MAllTMHHOTO 00yYeHUsI

ITK-5.1. V-1. YMeeT MpoBOANTH CPAaBHUTEIBHBIN aHAIN3 U OCYIIECTBIATH BEIOOP MHCTPYMEHTAIBHBIX CPEICTB Ul PEIICHNUS 3a1a4
MAIIMHHOTO 00yYeHHs

1IK-5.2: Paspabamuvigaem mooenu MAuuHHO20 00yueHus 01 peuenus 3a0ay

PesynpraTer o0yuenus: [1K-5.2. 3-1. 3HaeT ¢yHKIIMOHANBEHBIC BO3MOXKHOCTH COBPEMEHHBIX HHCTPYMEHTANIBHBIX CPEJCTB U CUCTEM
IPOrpaMMHUPOBAHUS B 00JaCTH CO3aHUs MOJEIEH U METO0B MALLIMHHOTO O0yYeHHUs

ITK-5.2. 3-2. 3HaeT NpUHIIMITEI TPOBEICHIS MAIIMHHOTO SKCIIEPUMEHTA, TPOOJIEMBI TePeo0yUeHS U HEI000yISHHS MOJIEIH,
TpeOoBaHUs K 00ydaroiell, TECTOBOW M BaTMJAIIMOHHOW BEIOOPKAM JUIS PEIICHUS 3a/1a4 aHATN3a TaHHBIX U MAIIMHHOTO O0YYeHUs
[IK-5.2. V-1. YMeeT npuMeHATh COBPEMEHHBIE HHCTPYMEHTANIbHBIE CPEJICTBA U CUCTEMBI IPOrPaMMHUPOBAHUS AJIs1 pa3paboTKu
MoJieieil MaIIMHHOTO 00y4€eHuUs

[IK-5.2. YV-2. YMeeT nnaHUpoOBaTh U BHIMOIHATh MAITMHHBIE 3KCTIEPUMEHTHI, OLIEHUBATH TOYHOCTHh M KAYECTBO MOCTPOCHHBIX
Mozenei

1IK-5.3: Co30aem, noodepoicusaem u uCHOIb3yem CUCmemsbl UCKYCCIMBEHHO20 UHMENLEKmMa, 8KI04aloujue paspabomannsie Mooenu
U Memoobl, ¢ NPUMEHEHUEM 8blOPANHBIX UHCIMPYMEHMO8 MAUUHHO20 00)YeHUs

Pesynbratel 00yuenwus: [TK-5.3. 3-1. 3HaeT NPUHIMITBI TOCTPOCHHS CUCTEM HCKYCCTBEHHOTO MHTEIUICKTa, METOIBI M MTOIXOIBI K

TUTAHUPOBAHUIO U P€ATTU3AINN ITPOCKTOB IO CO3TaHUI0 CUCTEM UCKYCCTBEHHOT'O MHTCIUIEKTA C MPUMECHCHUEM MAIIMHHOTO 06yquH;1

[IK-5.3. 3-2. 3HaeT METOIOIOTHIO IPOBEJCHHUS MACCOBO MapaUIeIbHBIX BEIYUCICHUH A yCKOPEHUS MAIIHHHOTO 00y4ueHus (¢
ucnonszoBanuem GPU)

ITK-5.3. 3-3. 3HaeT NpUHIMITEI Pa0OTHI PACTIPEIACICHHBIX KIACTEPHBIX CUCTEM

TIK-5.3. V-1. YMeer pematsb 3a/1a4H 110 BBIITOJIHEHUIO KOJJIEKTUBHOM MPOEKTHOM 1EATENbHOCTH JUIsl CO3/JaHUs, TOAJIEPIKKY U
WCTIONBb30BaHMS CUCTEMBI HCKYCCTBEHHOI'O MHTEIJIEKTa ¢ MPUMEHEHHEM MALIMHHOTO 00yYeHHS ¥ MAacCOBO MapajlieNIbHBIX
BBIYHCIICHHH JUTSl YCKOPEHHS MAaIlITHHOTO O0YYeHHS

IIK-8: Cnocoden pa3pabdaTbiBaTh CHCTEMbI AHAIN3A 0OJIBIIUX JAHHBIX




IIK-8.1: Paspabamuvleaem npocpammubie KOMNOHEHMbL U3GNeUEHUS, XPAHEHUS, NOO2OMOBKU DOIbUUUX OAHHBIX C YHemOoM 6aPUAHMOE
UCNONB306AHUSL OOLUIUX OAHHBIX, ONPeOeleHUll, CI08apell U SMANTOHHOU APXUMEKMYPbl OOTLUUUX OAHHBIX

Pesynbratel 00yuenus: [TK-8.1. 3-1. 3HaeT 00IIeAOCTYIHBIC PEIO3UTOPHUH U CIICIIMATM3UPOBAHHBIC OMOIMOTEKH, COACPIKAIINE
Ha0OPHI OONBIINX JaHHBIX

[IK-8.1. 3-2. 3raet npuHnuns! padoTs! s3kocucteMsl Hadoop, ¢peitmBopka SPARK

ITK-8.1. 3-3. 3HaeT ycTpoiicTBO HHTEPGEHCOB MEK Y PEISIMOHHBIMUA SQL-XpaHWIHIIaMA TaHHBIX U HepeasoHHbIME NoSQL-
XPaHWIAIIAMHA JTaHHBIX

TIK-8.1. 3-4. 3HaeT npegMETHO-OPUEHTUPOBAHHBIEC SI3bIKH

TIK-8.1. V-1. YMeer HacTpauBaTh U ONTUMU3UPOBATh KOHPUIYPALIMIO MPOTPAMMHOTO U allapaTHOro 00ECTIEYEeHHs C LENbI0
WHTETPALIH OOJBIINX TAHHBIX

ITK-8.1. V-2. Ymeer pa3pabaTeiBaTh IpOrpaMMHOE oOecTIiedeHHe U OYUCTKH M BATHIAIIMN HAOOPOB OOJBIINX JaHHBIX
[IK-8.1. ¥-3. YMeeT BHINOTHATH IOTOKOBYIO 00pabOTKy AaHHBIX (data streaming, event processing)

ITK-8.1. V-4. YMeeT ucnosbp30BaTh MHHBI qaHHBIX (Apache Kafka)

[TK-8.1. Y-5. YMeeT ucnonb30BaTh S3bIKM 3alIPOCOB, B TOM YUCJIC HEPEISIIUOHHBIX, /IS TIOJACPKKH Pa3IMYHBIX TUIIOB TAHHBIX
(manpumep, XML, RDF, JSON, mynsTuMenua) u onepanuii ¢ OOIBIIMMI JaHHBIMH (HallpuMep, MaTPUIHBIC OIICPAIIIH)

1IK-8.2: Paspabamvlgaem npocpammuvle KOMROHEHMbl 0OpabOmKu, yOaieHHOU, pacnpedeieHHol U 00beOUHEeHHOU AHATUMUKUY,
UCNONBL308AHUSL PE3YILINAMOE AHANU3A, ONUCAHUSL U YAPAGICHUSL KAYECMEOM U OOCIMOBEPHOCHIBIO OONbUIUX OAHHBIX

Pesynbratsl 00yuenus: [TK-8.2. 3-1. 3HaeT NpUHIMITBEI 1 METO/IBI aHAIKM3a OOJBIIUX JaHHBIX, BKIIOYAs CIICIUPHUKAIINN 1
CTaHAAPTU3ALNNIO METaTaHHBIX

[1K-8.2. 3-2. 3HaeT ycTpOUCTBO U MPHHIHUITEI PabOTHI CHCTEM 00pabOTKH U aHaI3a 60IbIINX MaccuBoB HaHHBEIX (SQL, NoSQL,
Hadoop, ETL)

ITK-8.2. 3-3. 3HaeT apXUTEKTYpy U HPUHIUITEI PaOOTHI MPOMBIIIICHHBIX PEIICHUH, CO3MaHHBIX HA OCHOBE HCKYCCTBEHHOTO
MHTEIIeKTa

TIK-8.2. 3-4. 3HaeT METOABI M TEXHOJIOTHU MALIMHHOTO 00yUYeHHS Ha OOJBIIUX JaHHBIX

ITK-8.2. V-1. YMeeT pa3pabaThiBaTh MPOrpaMMHOE OOECTIeUeHHE ISl aHATN3a OOJBIINX JaHHBIX.

ITK-8.2. V-2. Ymeer pa3pabaTbiBaTh IpOrpaMMHBIE U TEXHHYECKHE CPEACTBA BU3YaIH3aUH OONBIINX JTaHHBIX U PE3YIIbTaTOB UX
aHaIM3a.

[IK-8.2. V-3. YMeeT ucnonbp30BaTh cUCTEMbI 00pab0TKH U aHanu3a 6osbmx MaccuBoB HaHHbIX (SQL, NoSQL, Hadoop, ETL
MPOLIECCHl M HHCTPYMEHTHI)

ITK-8.2. V-4. YMeeT HCTIONB30BaTh TEXHOJIOTHN HAYKH O TAaHHBIX M OOJNBIINX JaHHBIX B Pa3paOOTKe IS PEHICHHS IPaKTHISCKIX
3a7a9 MPOMBIIITICHHOCTU

ITK-8.2. V-5. YMeeT onuchIBaTh U YIPABIATh KAYECTBOM H JJOCTOBEPHOCTHIO OOJBIINX JTaHHBIX




