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q)aKy.]'II)TeT OJICKTPOHHUKHU U BBIYHCIIUTECIIEHON TEXHUKHU
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1. HEJIN 11 3AJTIAYY OCBOEHUA TUCIUIIVIMHBI (MOAVJIA, ITIPAKTHUKNA).
B THUIT MPAKTUKMW. CITI b 1 ®OPMA (®OPMbI EE IMTPOBEJIEHWA
Ienb n3yueHus AUCHUILIUHBL

- 00y4eHHe CTyIeHTOB METO[aM aBTOMAaTH3NPOBAaHHON 00Pa0OTKH CTPYKTYPHPOBAHHBIX TaHHBIX C 3aKpeIIeHHEM
TEOPETHUYECKUX CBEJCHUH B IIPOIIECCE BBIIIOIIHEHNUS MTPAKTHUECKUX 3aJaHUH 110 MPOEKTUPOBAHMIO 0a3 TaHHBIX, paboTe ¢
HUMU U pean3aluy IpUIoKEeHUH 6a3 JaHHbIX.

33,[[&‘11/1 N3YyUCHU TUCHUIIIINHBI:

- U3YUCHUE MPUHIUIIOB TPOCKTUPOBAHUA 6a3 JAHHBIX U MOHeHeﬁ MPEACTABICHUSA TAHHBIX,

- 00ydeHue paboTe ¢ CUCTeMaMH yIPaBICHHS PEIISIIIMOHHBIMA 0a3aMu TaHHBIX;

- U3y4eHue sA3bIKa 3anpocoB SQL, METOR0B ONTUMU3AIMH 3alIPOCOB, UX YCKOPEHUS U MIPOLIETyPHBIX PACIIUPEHUN;

- IPAKTUYCCKOC OCBOCHHUEC METOAOB CO3JaHUA HpPIJIO)I(eHPII;'I, BSaI/IMO,I[efICTBy}OHII/IX ¢ 6azamu JAHHBIX, U UX HOCJ'IeI(leH.[efI
OKCIITyaTalu,

- O3HAKOMIJICHUEC C HCPCIIIIIMOHHBIMHA Gazamu JaHHBbIX.

2. MECTO JUCIMIIVIMHBI MOAVYJIA, TIPAKTHUKH) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Huka (paznen) OIT: | b1.0.03

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | OCHOBBI CUCTEMHOT'0 aHAJIM3a U TEOPUHU YIIPABICHUS

2.1.2 | Uadopmaruka

2.1.3 | IlporpamMmHas HHKEHEPHS

2.1.4 | OcHOBBI IPOrpaMMUPOBaHUS

2.1.5 | lenoBoe obieHue B podecCHOHATEHON IeATSITLHOCTH

2.1.6 | Commoniorus

2.2 | Jucuuniaunsl (MOAY/IM) U MPAKTHKH, 1J15 KOTOPbIX OCBOEHHUE JAHHOMH AUCHUILUIMHBI (MOY/151) HEO0X0JUMO KAK
npeauecTByouiee:

2.2.1 | MamnHHO0-3aBHCHUMBIE SI3BIKH

2.2.2 | BemmonHeHHE U 3aIUTa BEITYCKHOW KBATH(HUKAIIMOHHON paboThI

2.2.3 | CucteMsl NOAAEPKKU IPUHSITUS PEIICHUI

2.2.4 | MammHHOE 00yUYCHHE W aHAITU3 JTAHHBIX

2.2.5 [ [apastensHbBIC U pacHpe/ie/ICHHBIC BEIYUCICHUS

2.2.6 | [IponsBoacTBeHHAs MpakTHKa: [IpenanioMHas IpaKkTuKa

2.2.7 | IlpousBoacTBeHHas pakTHka: HayuHo-MccaenoBaTensckas padbora

2.2.8 | Kubepduzuueckne CHCTEMBI U TEXHOJIOTHU

2.2.9 [ IIpon3BoacTBeHHAs MpakTHKa: TexHoIorn4eckas (IPOSKTHO-TEXHOJIOTHIECKas ) IIPaKTHKa

2.2.10 | Cucrembl HCKYCCTBEHHOI'O MHTEILIEKTa

2.2.11 | OCHOBBI MH)KEHEPHOTO TBOPYECTBA

2.2.12 | DKOHOMHKA KOMILJIEKCHOTO MPOEKTa

2.2.13 | [TapasnienbHble U pacrpeaesieHHbIE BEIYUCICHHS

2.2.14 | 3amuTa nHGOpPMALTUH

2.2.15 | Kubepmpaso

3. KOMIIETEHIIMN OBYYAIOIIETI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHU A JUCHUTIJTUHBI
MO VJIA, TPAKTHUKHN)

OIIK-8: CriocodeH pa3padaTsiBaTh aJITOPUTMBI U POrPAMMBI, IPUTOAHbIE AJI5 IPAKTHYECKOT0 NPHUMEHEeHNs;

OIIK-8.1: 3namo: Memooonoeuio u OCHO8HbIE MEMOObL MAMEMAMULECKO20 MOOETUPOBSAHUS, KIACCUDUKAYUIO U YCTLOBUS
npumenenusi Mmooenell, OCHO8Hble Memoobl U cCpeOCmad NPOEKMUPOBAHUA UHGOPMAYUOHHBIX U ABIMOMAMUZUPOBAHHBIX CUCHIEM,
UHCMPYMEHmMAlbHble CPeOCMBEA MOOETUPOBAHUS U NPOEKIMUPOBAHUS UHGOPMAYUOHHBIX U AGTNOMAMUIUPOBAHHBIX CUCTEM.

Pe3yJ’ILTaTI)I o6yqu1/1;1: CTYACHT 3HAET METOJAO0JIOTNIO U OCHOBHBIE METO/JAbI MATEMATUYECKOTO0 MOACIUPOBAHUS, Knaccmbnxaumo u
YC10BUA MPUMEHCHUS PCIIALIMOHHBIX MOZ[CJ'I@fI, OCHOBHBIE METOJbI K CPEIACTBA ITPOCKTUPOBAHUS I/IH(I)OpMaL[I/IOHHLIX u
ABTOMATU3UPOBAHHBIX CUCTCM, HCITIOJIb3YOIIHUX 0a3bl JAaHHBIX, HTHCTPYMCHTAJIbHBIC CPCACTBA PECIIANHUOHHOTO MOACIINPOBAHUSA U
TMIPOCKTUPOBAHUSA I/IHq)OpMaIII/IOHHLIX 1 aBTOMAaTU3UPOBAHHBIX CUCTEM, UCIIOJIB3YIOINX 0a3bl JAHHBIX.

OIIK-8.2: Ymems: npumenams Ha npakmuke mamemamuyeckie MoOeiu, Memoobl U cpeocmaea npoeKmuposaniis U asmomamu3ayuu
cucmem Ha NPaKmuke.

PCSyJ’ILTaTH O6y‘{CHI/I$[Z CTYACHT YMCCT NPUMCHATH Ha IPAKTUKE PCIIALIMOHHBIC MOACIIN, METOABI U CPEACTBA IPOCKTHUPOBAHUA U
aBTOMaTu3alu CUCTEM, BBaI/IMOI[CfICTBy}OHIPIX ¢ 6azamm JAaHHBIX, Ha MTPAKTHUKE.




OIIK-8.3: Umemb HaguiKu: MOOENUPOBAHUS U NPOEKMUPOSAHUA UHPOPMAYUOHHBIX U ABMOMATNUIUPOSAHHBIX CUCTEM.

PesynpraTel 00y4eHUs: CTYACHT UMEET HABBIKK PEIIIIMOHHOTO MOJCIHPOBAHUS U IPOSKTUPOBAHUSI HH(POPMALMOHHBIX U
aBTOMAaTH3UPOBAHHBIX CUCTEM, B3aMOJEHCTBYIONIMUX ¢ 0a3aMU JaHHBIX.

YK-1UHP: Cnioco6eH MIaHNPOBATh H OPraHU30BBIBATH CBOI) JIEATEJIHLHOCTH B HH()POBOM MPOCTPAHCTBE € Y4ETOM
NMPaBOBBIX U ITHYECKHX HOPM B3aNMMO/I€eiiCTBHS YeJIOBEeKAa U HCKYCCTBEHHOI0 MHTe/IEKTa U TpedoBaHuii HH(OpMaIMOHHOM
0€30MacHOCTH

VK-1HUP.1: Bvibupaem cospementivie MeXHOL02UU U CUCHIEMbl UCKYCCINBEHHO20 UHMENLeKma OJis peuleHus 3a0a 8
npogheccuoHanbHol 0esimenbHOCmu

Pesynbratel 00yuenus: YK-1MUP.1. 3-1. 3HaeT Tekyiee cocTosIHAE HHOOPMAIIMOHHOTO OOIIECTBAa U POJIb HCKYCCTBEHHOTO
MHTEJUIEKTA B €T0 Pa3BUTHH

YK-11HP.1. 3-2. 3naet knaccudukanmo HHOOPMAIIHOHHBIX CHCTEM H CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTA, ()YHKIIMOHAIEHOCTD
HIpOrpaMMHOI0 o0eclieueHu s I pellieHns 3a1a4u NPopeCcCHOHANTBHON IesITeNbHOCTU

YK-11HP.1. 3-3. 3HaeT cOBpeMEHHOE COCTOSHHE HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIT B MAPE M IEPCTIEKTHBEI X
pa3BUTHA

YK-11HP.1. 3-4. 3HaeT OCHOBHBIE METO/IbI OIIEHKU SKOHOMUYECKOH 3((EKTUBHOCTH IIPUMEHSIEMOTO IIPOrPAMMHOTO U alNapaTHOTO
obecrieueHus

VK-1UHP.1. V-1. YMeeT aHanmu3upoBaTh CYIIHOCTh ¥ 3HAYEHNUE UCKYCCTBEHHOI'O MHTEIIEKTa B pA3BUTUU COBPEMEHHOI'O
WHPOPMAITMOHHOTO 00IIEeCTBa

YK-11HP.1. V-2. YMeer BbIOUpaTh HEOOXOIUMbIE HHCTPYMEHTABHBIE CPEJCTBA aHATHU3A AJIsl PEIICHHs ITIOCTaBICHHBIX 33124
YK-11HP.1. V-3. YMmeeT GpopMHPOBATE U HCIIOIB30BATH KPUTEPUH OLIEHKH 3P PEKTHBHOCTH NPUMEHEHHUS ITPOTPaMMHOTO H
amnmapatHoro obecriedeHus B mpo(hecCHOHATLHOMN eI TETbHOCTH

VK-1HUP.2: Hcnonvzyem mexuonocuu coopa, 06pabomku, unmepnpemayuu, anaiuza u oomena ungopmayueti ¢ y4emom
mpebogaHuii UHGOPMAaAYUOHHOU 6e30naACHOCU

PesynbraTel 00yuenus: YK-1MUP.2. 3-1. 3xaer uenu, 3agau ¥ OpeaAMeET, OCHOBHbIE MMOHATHUS UH(OPMALIMOHHONW 0€30IacHOCTH,
UH()OPMAITMOHHEIE YTPO3BI, HX KIACCH(UKAIINIO, BO3MOKHBIC TIOCIIEICTBUS JUIS OpraHU3alnil pa3IHIHbIX (GopM COOCTBEHHOCTH H
KPUTEPHH OICHKH 3aMIUIICHHOCTH HH(GOPMAIMOHHBIX CHCTEM U CHCTEM HCKYCCTBEHHOTO HHTEIUICKTA

YK-1UUP.2. V-1. YMeeT ucnonb3oBaTh B IpoPecCHOHAIBHON AEATENFHOCTH U B COLIMANBHON cdepe npodeccroHanbHble HaBBIKH
paboTHI ¢ MHYOPMAIIMOHHBIMH U KOMITBIOTEPHBIMH TEXHOJIOTHSIMH

YK-11MHP.2. V-2. YMeeT co3HaBaTh ONTACHOCTH M YTPO3HI, BOSHUKAIOIIHE B TPO(ECCHOHANBHOI NeITeTFHOCTH U B COITHATBHON
cdepe, codr0aaTH OCHOBHBIE TPeOOBAHUSI HHPOPMALMOHHON 0€30IIaCHOCTH, B TOM YHUCIE 3AIIUTHI TOCYAapPCTBEHHOH TalHBI
YK-11MHP.2. V-3. YMmeer pabotaTs ¢ nHpopManueii ¢ yueTroM TpeOOBaHUIT HHPOPMALMOHHOM O€30MacHOCTH

VK-1HUHP.3: [Ipumensiem u adanmupyem npasoswvle u 3MutecKie HOpMbl U HAYUOHALbHBLE U MEXCOYHAPOOHbIe CIAHOAPMbL 8
obnacmu UCKyCCMEEeHHO20 UHMENIeKMA U CMENCHBIX 0ONACMAX 05 peuleHus 3a0ay 8 nPogeccuoHaIbHON 0esamenbHOCIU 8
YCA0BUAX USMEHEHUS COYUATLHO-IKOHOMUUECKUX YCI06UI

PesynbraTel 00yuenus: YK-1MHMP.3. 3-1. 3xaeT npaBoByto 0a3y HHOOPMAIIHOHHOTO 3aKOHOAATEIbCTBA, IIPABOBLIE H ITHYECKHE
HOPMBI B 00/1aCTH UCKYCCTBEHHOTO HHTEILIEKTa

VYK-11WP.3. 3-2. 3HaeT MexTyHApOJHBIC ¥ HAIIMOHAIBHBIE CTAHIAPTHI B 00JIACTH HCKYCCTBEHHOT'O HHTEIIIEKTA U CMEKHBIX
obacTsx

YK-1UUP.3. V-1. YMeeT npuMeHSTh U aJanTUPOBATh IPABOBbIE U 3TUYECKUE HOPMBI B 00JJACTH UCKYCCTBEHHOT'O MHTEIJIEKTA IS
pelieHus 3a1a4 B IpoeCCHOHATIBHOM AESTENbHOCTH B MPO(ECCHOHAIBHON e TeIbHOCTH

YK-1UUP.3. V-2. YMeeT npuUMEHSTh MEKIYHAPOTHBIE W HAIIMOHAIBHBIE CTAHIAPTHI B 00JaCTH HCKYCCTBEHHOTO HHTEIUIEKTa U
CMEXHBIX 00JIaCTAX IJIS PELICHHs 3a1a4 B IPO(ECCHOHANBHOMN IeSITeIbHOCTU

IIK-8: Cnoco0en pa3padaTbiBaTh CHCTEMbI AHAJIU3A 00JIBIINX JAHHBIX

IIK-8.1: Paspabamvieaem npoepammHsle KOMNOHEHMbL U3GNEYEHUS, XPAHEHUSL, NOO20MOBKU DONbULUX OAHHBIX C YUEmOM 6APUAHMNOS
UCNONB306AHUSL DONLUIUX OAHHBIX, ONPEOesieHUll, CLO8apell U IMATOHHOU aAPXUMEKMYPbl OOTLUUX OAHHBIX

Pesynbratel 00yuenus: [TK-8.1. 3-1. 3HaeT 00IIeAOCTYIHBIC PEIO3UTOPUH M CIICIIMATM3UPOBAHHBIC OMOIMOTEKH, COACPIKAIINE
Ha0OPBI OONBIINX TaHHBIX

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

ITK-8.1. 3-3. 3HaeT ycTpoicTBO HHTEPGEHCOB MEK Y PEISIMOHHBIMUA SQL-XpaHUIHIIIAMU TaHHBIX U HepeasMoHHbIMI NoSQL-
XPpaHWIAIIAMHA JTaHHBIX

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

TIK-8.1. YV-1. YMeeT HacTpauBaTh U ONTUMU3UPOBATh KOHPUIYPALIMIO MPOTPAMMHOTO U alllapaTHOro 00ECTIEYEHUS C LENbI0
WHTETPALIH OOJIBINNX TAHHBIX

ITK-8.1. V-2. Ymeer pa3pabaTeiBaTh IporpaMMHOE oOecTiedeHne T OYUCTKH M BATHIAIIMN HAOOPOB OOJBIINX JaHHBIX
[IK-8.1. ¥-3. YMeeT BHINOTHAT 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, /ISl TIOJACPKKH Pa3IMYHBIX TUIIOB TAHHBIX
(manpumep, XML, RDF, JSON, mynsTuMenua) u onepanuii ¢ OOIBIIMMI JaHHBIMH (HallpAIMep, MaTPUIHBIC OIICPAIIIH)




1IK-8.2: Pazpabamvieaem npocpammubie KOMNOHEHmMbL 00pabomKu, YOaienHol, pacnpedeneHtol U 06beOUHEHHOU aHATUMUKY,
UCNONBL308AHUSL PE3YILbMAMOE AHANU3A, ONUCAHUS U YIPAGICHUS. KAYECMEOM U OOCHOBEPHOCMbIO DONBUUUX OAHHBIX

Pesynbratel 00yuenus: [TK-8.2. 3-1. 3HaeT NpUHIMITBEI 1 METO/IBI aHATKM3a OOJBIIUX JaHHBIX, BKIIOUAs CIICIUPHUKAINN 1
CTaHAAPTU3ALNNIO METaTaHHBIX

[1K-8.2. 3-2. 3HaeT ycTpOUCTBO U MPHUHIIUIIEI PabOTHI CUCTEM 00pabOTKH U aHaIH3a O0NIbIINX MaccuBOB AaHHBEIX (SQL, NoSQL,
Hadoop, ETL)

ITK-8.2. 3-3. 3HaeT apXUTEKTypy ¥ HPUHIUITEI PaOOTHI MPOMBIIIJICHHBIX PEIICHUH, CO3MaHHBIX HA OCHOBE HCKYCCTBEHHOTO
MHTEJJIeKTa

TIK-8.2. 3-4. 3HaeT METOABI U TEXHOJOTHU MALIMHHOTO 00yUYeHHs Ha OOJBIIUX JaHHBIX

ITK-8.2. V-1. YMeeT pa3pabaThiBaTh MPOrpaMMHOE OOeCIIeUCHHE IS aHATN3a OOJBIINX JaHHBIX.

ITK-8.2. V-2. Ymeer pa3pabaTsiBaTh IpOrpaMMHBIE M TEXHHYECKHE CPEACTBA BU3YaTH3aliH OONBIINX JAHHBIX U PE3YIIbTaTOB UX
aHaIM3a.

ITK-8.2. V-3. YMeeT UCnojIb30BaTh CUCTEMbI 00pabOTKH ¥ aHau3a 6obinx MaccuBoB AaHHbIX (SQL, NoSQL, Hadoop, ETL
MPOLIECCHl M HHCTPYMEHTEHI)

[IK-8.2. V-4. YMeeT HCHONB30BaTh TEXHOJIOTHH HAYKH O JAHHBIX M OOJBIINX JAaHHBIX B pa3pabOTKe JUIS pemICHHUS MPaKTHIECKUX
3a7a4 IPOMBILIUIEHHOCTH

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

IIK-7: CnocodeH ocymecTBAATH CO0P U MOATOTOBKY JaHHBIX /IJISl CHCTEM HCKYCCTBEHHOT0 HHTE/IEKTa

1IK-7.1: OCymecmeﬂﬂem NOUCK OAHHbIX 8 OMKpbINblX UCMOYHUKAX, CREYUATIUSUPOBAHHbIX bubnuomexax u penozumopusix

Pesynbrater 00yuenus: [1K-7.1. 3-1. 3HaeT BUABI NpeCTaBICHNS JAHHBIX, METObI TOMCKA U TAPCHHTa JaHHBIX.

ITK-7.1. 3-2. 3naet ypoBHH npencrasierns naHHeX (ODS, DDL, cemaHTH9ecKuid ClOi, MOIETh JaHHBIX )

[IK-7.1. 3-3. 3HaeT OCHOBHBIC HHCTPYMEHTEI, OubImoTexu u TexHonorun Data Science

[IK-7.1. V-1. YMeeT oTaeNnATh JOCTOBEPHBIC HCTOUHUKH JAHHBIX OT COMHUTENBHBIX, OCYIIECTBIATh KPUTHUECKUX OTOOD AaHHBIX,
IPOBEPATh UX HA LETOCTHOCTh U HEMPOTHBOPEYHBOCTh

[IK-7.1. V-2. YMeeT ucnonb30BaTh HHCTPYMEHTHI U OnOnoTexn st Data Science 1utst moncka JaHHBIX B OTKPBITHIX HCTOYHHKAX,
CHeNHaTU3UPOBAHHBIX OMOIMOTEKAX U PENO3UTOPHSIX

1IK-7.2: Boinonnsem noo20mosKy u pazmemxy CHpyKmypupo8anHvlx u HeCMpYKmMypupo8anHblx OAHHbIX 01 MAUUHHO20 00YUeHUs

PesynbraTer o0yuenus: ITK-7.2. 3-1. 3HaeT MeTOABI peIyKIUH Pa3MEPHOCTHU IEMEHTOB HAbOpa JaHHBIX U UX MPeJBAPHTEIBHOM
CTAaTHCTHYECKOH 00pabOTKH, Pa3METKH CTPYKTYPHUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX TaHHBIX

ITK-7.2. 3-2. 3HaeT MeTO/Ibl TUTAHUPOBAHUS BBIYHUCITUTEIILHOTO SKCIIEPUMEHTA, (POPMUPOBAHHS 00yJaroIeii 1 KOHTPOIBHOM
BBIOOPOK

[IK-7.2. V-1. YMeeT BBISBIATH U UCKITIOYATh U3 MacCHUBa JAaHHBIX OLIMOOYHbIE JaHHBIE U BHIOPOCHI

IIK-7.2. Y-2. YMeeT BbLIENATh BXOIHBIE U BEIXOJHBIE IEPEMEHHBIE C 1I€IbI0 HCIIOIb30BaHUS IPEIUKTUBHBIX MOAEICH

TIK-7.2. V-3. ¥MeeT ocylecTBIATh pa3METKY CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX JAHHBIX
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