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1. HEJIX OCBOEHUA

1.1 | ens — HayunTs ncronp30BaHUIO Pa3HOOOPA3HBIX BO3MOXKHOCTEH 13bIKa SQL B mpomecce 00y4ueHus 1 B AaNbHEHIICH
npodeccuoHanbHOM nestenbHocTH. ChopMHUPOBaTh HABBIKH Pa3pabOTKU allrOPUTMOB U MPUIIOKEHHUH Ha 0a3ze 00BEeKTHO-
OPHUEHTHUPOBAHHOTO MOJIXO/1A C MCIIOIb30BaHUEM COBPEMEHHBIX TEXHOJIOTHI Pa3pabOTKH IIPOrpaMM M TEXHOIOTHI
OTJIAIKN M TECTUPOBAHMUS IIPOTPaMM, a TakKe BEIOOpa criocoba MpeACTaBIeHNs JaHHBIX, CO3MaHMS M NCIIOIb30BAHI
METOZIOB, CTPYKTYp U KJIACCOB B X B3aUMOJCHCTBHUM.

2. MECTO B CTPYKTYPE OBPA30OBATEJIGHOM ITPOT'PAMMBI

Bnok OII: b1.B.JIB.04

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 Data Science and Big data environment / Hayka o JaHHBIX U OOJIbILINE JaHHBIC

2.1.2 | Introduction to Data Science / BBenenue B aHaau3 JaHHBIX

2.1.3 |Management of Quality / MeHemXKMEHT KadecTBa

2.1.4 | Modern methods of structural characterisation of micro- and nano-systems/CoBpeMeHHbIE METOBI TUATHOCTUKHU U
HCCIIC/IOBAaHHSI MAaTEPHAIIOB, HAHO- U MUKPOCHCTEM

2.1.5 | Object-oriented analysis and development. Development patterns using / OObeKTHO-OPHEHTHPOBAHHBIA aHATTN3 U
paspabortka. [[TabnoHHO-OpHeHTHpOBaHHAS pa3padoT

2.1.6 | AnropuTMHu3anus U IpOrpaMMUpPOBAHUE

2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I5) HE0OX0AUMO KaK
npeaniecTByIee:

2.2.1 | Artificial Neural Networks / ickyccTBeHHBIC HEHPOHHBIC CETH

2.2.2 | Big Data and complex socio-technical systems / BomnbIie qaHHbIE U CIOKHBIE COIIMATBHO-TEXHHYECKAE CHCTEMBI

2.2.3 |Discrete Mathematics / JluckpeTHasi MaTeMaTHKa

2.2.4 |Intelligent software in geological system / HTeIeKTyaqbHOE IPOrPaMMHOE 00ECTICUCHHE TEOIOTHIECKUX CUCTEM

2.2.5 [Modern IT-systems in economics and industry and Digital transformation for metallurgy / CoBpementbie IT-cuctembl B
9KOHOMHKE M IMPOMBINLICHHOCTH U [ poBsie peobpasoBaHust AJIsl METAJLTy PTHH

2.2.6 |Operating environment Innovative software systems / OnepanuoHHbIe cpeabl ”HHOBAIIMOHHBIX MPOTPAMMHBIX CHCTEM

2.2.7 |Parallel programming technologies / TexHOIOTHH TapayIETFHOTO IPOTPAMMHUPOBAHI

2.2.8 | Web-services and SaaS-services design and develop / Beb-cepucs n SaaS-cepsucsl. [IpoektrpoBanue u pa3padoTka

2.2.9 |Master's Thesis / [IpenaumioMHas mpaKkTHKa

2.2.10 |IlonmroroBka K Mmpomeaype 3aIllUThl U 3alIUTa BEITYCKHON KBaIH(UKAIUOHHON paboThI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUAMHA

OIIK-7: Cnoco0eH afanTHpOBaTh 3apydeskHble KOMILIEKChI 00padoTKH HH(pOPMALIMH U ABTOMATH3HPOBAHHOIO
NPOEKTHPOBAHHUSA K HYKJaM 0Te4yeCTBeHHbIX NPeINpPUsTHIH

3HaTh:

OIIK-7-34 oCHOBHBIE peSIIUOHHBIE OIepaIuu

OIIK-7-35 ocHOBBI pabOTHI C CepBEpOM 0a3 JaHHBIX

IIK-3: CnocodeH k MoepHU3aLUH MPOrPAMMHOIO CPEJACTBA U €r0 OKPY;KeHHs

3HaTh:

TIK-3-34 unrepdeiic B3auMoaeHCTBIS KOMaHIHON CTPOKH, aBTOMATU3AIUS

OIIK-7: Cnioco6en aganTupoBaTh 3apyle:kHble KOMILIEKCHI 00padoTKH HHPOPMALIMY U ABTOMATU3HPOBAHHOIO
NMPOEKTHPOBAHUS K HY)KIaM 0Te4eCTBEHHBIX NPeINpPUusTHI

3HaTh:

OIIK-7-31 na3znaueHue, GyHKIMHA U OCHOBHBIE 3JIEMEHTHI 6a3 TaHHBIX

OIIK-7-32 obmast apxuTekTypa 0a3 TaHHBIX;

OIIK-7-33 ocuoBsl SQL

IK-3: Cnoco6eH Kk MOIEPHU3AIMH MPOTPAMMHOTO CPEICTBA U €ro OKPYKeHUs

3HaThb:

TIK-3-33 MexaHu3MBbl Pe3epBHOIO KOIMPOBAaHUS U BOCCTAHOBIICHUS




IIK-2: Cnoco0eH K yrBep:KIeHHIO M KOHTPOJII0 METO0B H CII0CO00B B3aHMMO/IeliCTBUS IPOTPAMMHOIO CPEACTBA CO CBOMM
OKpY:KeHHeM

3HaTh:

[1K-2-33 urTepdeiic B3anmoneiicTBHS IpaB AOCTyTIA

TIK-2-34 unrepdeiic B3aumoneiicteus SQL

IIK-3: Cnocoden k MoepHU3aMH MPOrPAMMHOIO CPEJACTBA U €r0 OKPY:KeHHsI

3HaTh:

IIK-3-31 ocHoBHbIe 3agaun agMuHucTparopa b/

[TK-3-32 mexanu3mbl pesepBupoBanust bJ]

IIK-2: CnocodeH K yrBep:KIeHHI0 U KOHTPOJII0 METO0B U CIIOCO00B B3aUMO/IeHCTBHS MPOrPAMMHOI0 CPEICTBA CO CBOMM
OKpYKeHHEeM

3HaTb:

ITK-2-31 unTepdeiic B3anmoneiicTeus ¢ b/]

[IK-2-32 unTepdeiic B3aumoneiicTBus ceTeBbIMHU cryxk0amu B/

OIIK-6: Crioco0eH ocylecTBIISITH MOIETHPOBAHNE, AHAJIN3 H IKCIIEPUMEHTHI B LIEJISAX MPOBeIeHUs] 1€TATbHOT0
HCCJIeTOBaHNs, Pa3padaThIBaTh KOMIOHEHTHI MIPOTPAMMHO-ANIIAPATHBIX KOMILIEKCOB 00padoTKH NHpOPMANHH H
aBTOMATH3HPOBAHHOIO MPOEKTHPOBAHUS

3HaTh:

OIIK-6-31 ocHOBHBIC JIEMEHTHI s13b1ka SQL

OIIK-6-34 paboTa ¢ 1OCTYIIOM K IaHHBIM, HHIEKCHI

OIIK-6-33 DDL oneparuu

OIIK-6-35 snements! B/ /11 opraHu3anuy XpaHUINIIA JaHHBIX

OIIK-6-32 DML oneparun

OIIK-1: CnocodeH caMoOCTOSITEILHO le/l06peTaTb, Pa3BUBAaTb U IPUMECHATHb MATCMATH1€CKHE, CCTCCTBCHHOHAYIHbIC,
COIMHAJTBHO-9KOHOMHMYECCKHE U npotbeccnonannnme SHAHUA 1JIA PCHICHUA HECTAHAAPTHBIX 3a/1a4, B TOM YHUCJIC B HOBOW MJIH
HEe3HAKOMOM cpeae M B MEKTUCHUIITINHAPHOM KOHTEKCTE

3HaTb:

OIIK-1-31 npumeHeHus cpencts si3pika SQL 1 6ubdnmorek cepsepa bJI it opranmuzanuy MaTeMaTHYeCKUX BEIYHUCIICHUH

ITIK-3: Cnoco0eH k MoiepHU3AaLIMU IPOTPAMMHOIO CPEACTBA U €r0 OKPYKeHHS

YMmerb:

TIK-3-V1 pematb ocHOBHbIE 33124l aaMuHUCTpaTopa bJ]

I1K-3-Y2 ucnonb3oBaTh MEXaHU3MBbI pe3epBUpoBaHus bJ

IIK-2: Cnoco0eH K yrBep:KIeHHIO M KOHTPOJII0 METO0B H CII0CO00B B3aHMMO/IeliCTBUS IPOTPAMMHOIO CPEACTBA CO CBOMM
OKpY:KeHHeM

YMmerb:

TIK-2-Y4 BbInonHATH OCHOBHBIE oniepannu SQL

OIIK-1: CnocodeH caMoOCTOSITEILHO npuoﬁpeTaTl,, pPa3dBUBATb U NIPUMEHATHL MATEMATHYECKUE, €CTECTBEHHOHAYYHbIC,
COIMUAJIBHO-OKOHOMHUYECCKHE U IIpO(l)eCCPIOHaJ]beIe SHAHUA JJIA PEHICHUA HECTAHAAPTHBIX 3a/1a4, B TOM YUCJ/IE€ B HOBOW MJIM
HEe3HAKOMOM cpeae ¥ B MEKTUCHUIITINHAPHOM KOHTEKCTE

YMerhb:

OIIK-1-Y1 ucnonb3oBath 35eMeHTHI s3b1ka SQL u 6ubanorek cepsepa b/l st opraHu3anuy MaTeMaTHYECKUX BEIYUCICHUN

IIK-2: Cnoco6eH K yrBep:KIeHHI0 U KOHTPOJII0 METO0B U CIOCO00B B3aUMO/IelCTBHS MPOrPAMMHOI0 CPEICTBA CO CBOMM
OKpYKeHHeM

Ymerb:

[TK-2-Y1 BbINOTHATH OCHOBHBIE orepanuu ¢ bJ{

[1K-2-Y?2 BBIIOTHATH OCHOBHBIE ONEPAIUU C CETEBBIMH Ciryxk0amu BJ]




TIK-2-V3 BBINONHATH OCHOBHBIE OIIEpALIUU pa3rPaHUYEHUS JOCTyIa

OIIK-7: Cnoco0eH afanTHpOBaTh 3apydeskHble KOMILIEKChI 00pa00TKH HH(POPMALMH U ABTOMATH3HPOBAHHOIO
NMPOEKTHPOBAHNSA K HY)KJaM 0Te4yeCTBeHHbIX NpeINpPUsITHI

YMmerb:

OIIK-7-Y4 BbINOTHATH OCHOBHBIE PEIISIIIMOHHBIE OTIepaIN

OIIK-6: Crioco0eH ocylecTBJISITH MOIETHPOBAHNE, AHAJIN3 H IKCIIEPUMEHTHI B LIEJISX MPOBeIeHUs] 1eTATbHOTO0
HCCJIeI0BaHUSA, pa3padaThIBATh KOMIIOHEHTHI IPOrPAMMHO-aNIMAPATHBIX KOMILIEKCOB 00pa0d0TKU HH(OPMALINH U
ABTOMATH3MPOBAHHOI0 NNPOEKTHPOBAHMS

Ymerb:

OIIK-6-Y5 ucnonb3oBats 31aeMeHTbI BJ] 17151 opraHusanuy XpaHuinia JaHHbIX

OIIK-6-Y4 Bp1OUpaTh JaHHBIC PA3THIHBIMU CIIOCOOAMHU

ITK-3: Cnoco6Gen Kk MoJepHU3aIIHH TPOrPAMMHOIO CPEICTBA U €r0 OKPY:KeHHsI

Ymern:

[TK-3-¥Y3 wucnons30BaTh MEXaHU3MBI PE3EPBHOIO KOMTMPOBAHUS U BOCCTAHOBJICHUS

OIIK-7: CniocoGeH agjanTupoBaTh 3apy0e:kHble KOMILIEKChI 00pa00TkH HHPOPMALIMY U AaBTOMATH3HPOBAHHOI0
NPOEKTHPOBAHHUSA K HYKJaM 0Te4yeCTBeHHbIX NpeInpUsITHI

YMmerb:

OIIK-7-Y5 B3auMonencTBOBaTh C CEpBepOM 0a3 JTaHHBIX

IIK-3: Cnoco6eH kK MOePHU3ALMH IPOIPAMMHOIO CPEICTBA U €ro OKPy:KeHUs

Ymern:

ITK-3-Y4 ucnonb3oBaTh nHTEpdEc B3anMOACHCTBAS KOMaHTHON CTPOKH, aBTOMATH3AIINS

OIIK-6: CriocoGeH ocyliecTBJIATh MOICJIUPOBAHME, AaHAJINU3 M IKCIIEPUMEHTBI B LieJISIX IIPOBeeHUsl 1eTATIbHOI0
HCCJIeI0BaHNs, Pa3padaThIiBaTh KOMIOHEHTHI IPOrPAMMHO-ANINAPATHBIX KOMILIEKCOB 00padoTKH HHPOPMALMH U
ABTOMATH3HPOBAHHOTO MPOEKTHPOBAHMS

YMmerb:

OIIK-6-Y3 ucnons3oBats DDL onepanuun

OIIK-7: CniocoGen aganTupoBaTh 3apyde:kKHble KOMILIEKCHI 00padoTKH HH(POPMALIMU U ABTOMATU3HPOBAHHOIO
MPOEKTHPOBAHMSI K HY/KaM OTe4ecTBEHHBIX MPeANpUusTHil

YMmerb:

OIIK-7-Y2 onucaTb apxUTeKTypa 06a3 JaHHBIX;

OIIK-7-¥Y3 paborats ¢ SQL

OIIK-7-Y1 onucats Ha3Ha4eHHE, (DYHKIIMH U OCHOBHBIC JJIEMEHTHI 0a3 TaHHBIX

OIIK-6: Crioco0eH ocylecTBJISITH MOIETHPOBAHNE, AHAJIN3 H IKCIIEPUMEHTHI B LEJISAX MPOBEIeHHsI 1€TATbHOTO0
HCCJIeI0BaHUSA, Pa3padaThIBATh KOMIIOHEHTHI IPOrPAMMHO-aNMAPATHBIX KOMILIEKCOB 00pad0TKU HH(OPMALINH U
ABTOMATH3MPOBAHHOI0 NNPOEKTHPOBAHMS

Ymerb:

OIIK-6-Y2 ucnons3oBate DML onepanuu

OIIK-6-Y1 ucnonb30BaTh OCHOBHEIE JIEMEHTHI si3b1ka SQL

IK-2: CnocoGeH K YIBep:KIEHHI0 U KOHTPOJIIO METO0B M CIIOCO00B B3aNMO/IeliCTBHS MPOTPAMMHOIO CPEICTBA CO CBOMM
OKpYKeHHEM

Baagern:

TIK-2-B4 xomanaHoii cpenoit SQL

IIK-3: CnnocodeH k MoepHU3AIUH MPOTPAMMHOIO CPEJACTBA U €r0 OKPY:KEHHsI

Baanernb:

[IK-3-B1 nporpammHoii 060moukoit aqmuHICTpaTopa b1

TIK-3-B2 nporpammHoii 000104K0l pe3epBupoBanus bJ]




[1K-3-B4 nporpaMMHO# 06071049KO0H B3aUMOACHCTBUS KOMaHIHOM CTPOKH, aBTOMATH3AI[H

ITK-3-B3 nporpaMMHO# 0007I09K0# pe3epBHOTO KOMMPOBAHHS F BOCCTAHOBJICHHS

IIK-2: Cnoco0eH K yrBep:KIeHHIO M KOHTPOJII0 METO0B H CII0CO00B B3aMMO/elicTBUS IPOTPAMMHOIO CPEACTBA CO CBOMM
OKpPY:KeHHEM

Baanernb:

[1K-2-B3 xomanHO# cpeol pasrpaHUyeHus paB

OIIK-6: CniocoGeH ocyliecTBJIAThL MOACJIUPOBAHNE, AHAJIN3 M IKCIIEPUMEHTBI B 1ieJISIX IIPOBECHUS 1eTATIbHOIO
HCCIeI0BaHMsl, pa3padaTbiBaTh KOMIIOHEHThI MPOrPAMMHO-ANINIAPATHBIX KOMILIEKCOB 00padoTKn HH(popMaun u
ABTOMATH3HPOBAHHOTO MPOEKTHPOBAHMS

Baagern:

OIIK-6-B3 naBbikamu pabotsl ¢ DDL onepauusmu

OIIK-6-B4 HaBsIKamM# pabOTHI ¢ MEXaHH3MaMH JOCTYIA K TJAHHBIM

OIIK-6-B5 mporpamMmHBIME cpencTBaMu bJI U1 opraHu3ariiy XpaHIIHIA JaHHBIX

OIIK-1: CnocodeH caMoOCTOSITEILHO npuoﬁpeTaTl,, Pa3BUBATh U IPUMEHATHb MAaTEMATU1€CKHNE, €CTECCTBEHHOHAYYHbIE,
COIMHAJTBHO-9KOHOMHMYECCKHE U leO(l)eCCPIOHaJ]bHLIe SHAHUA 1JIA PCIICHUA HECTAHAAPTHBIX 3a/1a4, B TOM YUCJIC B HOBOW MJIM
HEe3HAKOMOM cpeae M B MEKTUCHUIITINHAPHOM KOHTEKCTE

Baanernb:

OIIK-1-B1 HaBbIKamMu IpOrpaMMHPOBAHUS B PabOTHI CO cpeacTBaMu cepBepa bJI s opraHu3auy MaTeMaTHYECKIX BBIYHACICHHUH

OIIK-6: CniocoGeH ocyliecTBJISATE MOCJIUPOBAHME, AaHAJIU3 M IKCIIEPUMEHTBI B LieJISIX IIPOBeJeHUsl 1eTaTbHOI0
HCCJIeI0BaHNs, Pa3padaThiBaTh KOMIOHEHTHI IPOrPAMMHO-ANINAPATHBIX KOMILIEKCOB 00padoTKU HHPOpPMALMH U
ABTOMATH3HPOBAHHOTO MTPOEKTHPOBAHMS

Baanernb:

OIIK-6-B1 HaBbIKaMK IpOrpaMMUpPOBaHHUS Ha s13b1Ke SQL

OIIK-6-B2 naBbeikamu padbotel ¢ DML onepanusMu

OIIK-7: CniocoGeH aganTupoBaTh 3apy0e:kHble KOMILIEKChl 00padoTkH HHPOPMALIMY U AaBTOMATU3HPOBAHHOI0
MNPOCKTHPOBAHUA K HYKAaM O0T€YECTBEHHBIX npe)mpmnuﬁ

Baanernb:

OIIK-7-B1 cpeactBamu paObOThI ¢ OCHOBHBIMHU 3JIEMEHTHI 0a3 TaHHBIX

OIIK-7-B5 ocHOBaMHM pPeNSIMOHHBIX OIeparui

MK-2: CnocoGeH K YIBep:KIEHHI0 U KOHTPOJIIO METOIOB M CIIOCO00B B3aMMO/IeliCTBUS POrPAMMHOIO CPEICTBA CO CBOMM
OKpYKeHHEM

Baagernb:

TIK-2-B1 komannHoii cpenoii bJI

I1K-2-B2 xoMaHAHON cpenoil HaCTpOMKH ceTn

OIIK-7: CniocoGeH agjanTupoBaTh 3apy0e:kHble KOMILIEKChI 00pa00TkH HH(OPMALIMY U AaBTOMATH3HPOBAHHOI0
NPOEKTHPOBAHNUSA K HYKJaM 0Te4yeCTBeHHbIX NpeInpUsITHI

Baanernb:

OIIK-7-B2 npoeKTupoBaTs apXUTeKTypa 0a3 JaHHBIX;

OIIK-7-B3 s3pikom SQL

OIIK-7-B4 nporpaMMHBIMHU CPEICTBAMHU B3aHMMOJICHCTBHS C CEPBEPOM 0a3 TaHHBIX




